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1. Henb u 3afaum yueOHOH AUCHMILTHHBI

Llenbto Kypca BO300HOBJIsieMble MCTOUHUKK SHEPrUM W pecypco3HeprocbepekeHue —
SIBJISIETCSI U3yueHUe CTYJieHTaMH UCI0/Ib30BaHUsI Pa3/IMUHbIX BHU/I0OB UICTOUHUKOB SHEPTUU.

2. TpeOoBaHus K pe3y/jIbTaTaM 0CBOEHHUS AUCIUIUINHBI

ITpotiecc u3yueHus: JUCHUATUIAHBI HallpaB/ieH Ha GOPMHUPOBAHHE CIeAYHOIHAX KOMITEeTeHI|HIA:
[IK-1 — CrocobeH aHa/IM3UMpOBaTh HayuyHble J[aHHbIe, pe3y/JbTaThl SKCIIEPUMEHTOB WU
Hab/mo1eHu

Ta6m/1ua - HJ'IaHI/IpyeMbIe Pe3y/IbTaThl O6y‘-IEHI/IH TIpHU U3y4€HUUN OUCHUIUIMHBI, COOTHECEHHBIE C
IJIaHUPpYEMbIMHU pe3yJ/IbTdTaMHU OCBOEHUS O6p330B&TE]IBHOI>i TMpOrpaMMmsbl

Kopg HaumenoBanue Kop 1 HaumeHoBaHue | IlnaHupyemslii pe3ynbTar Kopg,
KoMIIe KOMIeTeHLUU WH/IMKaTopa OCBOeHUsI | 00yueHus 10 JUCLUTUIIHE | TIOKa3aTerIs
TEeHLIU IK OCBOEHUS

v
[TK-1 |Criocoben aHami3upoBaThV-1us: 3Haer meTogbl3HATH:

HayuHble JlaHHbBIe, |3Ha/M3a HAYYHBIX IAHHbIX. | veTonipl aHanu3a HayuHbix| 3(T1K-1)1

pe3y/bTaThl U204 Ywmeer|JaHHBIX

5KCIIepUMEHTOB U[0QOPMIIATE  Pe3y/bTaThl| Y MeTh:

o Hay4HO-

HabmopeHui I/ICZJ‘IE,Z[OBEITEIILCKI/IX pator. | O(OPMIIATE  pesy IbTarsI Y(IIK-1)1
HayuUHO-HCC/Ie/J0BaTeTbCKUX
pabor
Bnagern:
- HaBblKaMu OQopM/IeHus
pe3yJbTaToB Hay4Ho-

nccaeoBaTe/IbcKux pabor | B(ITK-1)1

3. MecTo AMCLMIUIUHBI B CTPYKType 00pa3oBaTe/IbHOH MPOrpaMMbI

HOucuuruivHa «Bo306HOB/IsIEMble UCTOYHUKKA SHEPTHUM U PeCypCO3HeprocOepesxeHre» sBIISeTCs
JUCLIATTMHOW TI0 BBIOOPY y4eOHOro IjlaHa OCHOBHOM TipodecCHOHanbHOM 0Opa3oBaTebHOM
MPOrpaMMBbl.

4. CopepxaHue JMCLUIIIMHBI

4.1. TemamuuecKuii n1aH oUCYun/AuHbl
3ao uHasa ¢opma 00yUeHHs
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Pa3gen 1. OOmue cBeeHUs O KoHTposbH
BO300HOBJ/IIEMBIX HWCTOUHHKAX 72 7 2 5 - 63 | aspabora,
SHepruu orpoc
Tema 1: BBegenuwe u o0rue
CBeJIEHUSI O BO300HOB/ISIEMbIX 9 1 1 - - 7 Ornpoc
VMCTOYHUKAX SHEPruHu.
Tema 2: JlonacTHBIe HACOCHI. 9 1 - 1 - 7 Omnpoc




Tema 3: [Ipyrue TUIbI HACOCOB
Y BOJIOTIO/bEMHUKOB.

Ornpoc

Tema 4: T'ugpaBnanueckue
TYpPOMHBL.

Ornpoc

Tema 5: HayuHble IPUHLIUIIBL U
TeXHUYeCKHe TIpo06JIeMbI
HCI10JIb30BaHUSs
BO300HOB/ISIEMBIX HCTOUYHHKOB
SHEpruu.

Onpoc

Tema 6: [ToTpebieHue Heprun
u ero KOHOMUYECKHEe
pe3y/bTaThl.

Ornpoc

Tema 7: OcCHOBBI
UCITI0JIb30BAHUS BO/IHOM
SHEPIum.

Ornpoc

Tema 8: Manas
T'UJIPO3HEPreTHKA.

14

Onpoc

Paszpen 2. Hayunble
NPUHLIAIIBI U TeXHUYecKue
npo6sieMsl WCII0J/Ib30BaHUS
BO300HOB/ISIEMbIX WCTOUHHUKOB
SHEepruM.

72

63

KontponpH
ast pabora,
oIIpocC

Tema 9: DHeprusi IPUIUBOB.

10

Ompoc

Tema 10: DHeprusi TeueHU.

10

|

Ompoc

Tema 11: UVcnonn3oBaHug
SHEepryuM COJIHIIA ¥ BeTpa.

10

Onpoc

Tema 12: HWcnoan3oBaHue
SHepruv JleJieHUss sfep U
TEePMOSIIEPHOI'O CHHTe3a.

10

Ornpoc

Tema 13: HWcnoan3oBaHue
HU3KOTEMIIepaTypHOro  Teria
3eMJIM, BOZIbI, BO3AyXa.

10

Ornpoc

Tema 14: HeTpaguLrOHHbIE
VICTOYHWKU SHEPIUHu.

10

Ornpoc

Tema 15: IlepcrieKTUBHBIE
HarpaBjeHusi B obsactu
HeTPa/IMLMOHHBIX HWCTOYHUKOB
SHEepr'uu. CoyuanpHele
aciekTbl U 0e30macHOCTb
VCTO/Mb30BaHUSI  pas/IMuHbIX
BUJIOB 5Hepruv A5t
OKpY>Kalollle cpeibl

12

Ornpoc

3auet aud.

IN

Bcero

144

14

10

126

4.2. CopepixaHue JMCLUII/IMHBI

Pa3zden 1. O6wjue ceedeHust 0 60300H06/15IeMbIX UCMOYHUKAX IHepauu

Jlekyus 1.1. BeedeHue u o6ujue ceedeHusi 0 60300H08/1s1eMbIX UCMOYHUKAX IHepUuU

PaccmatpriBaembie BOTIPOCHI:

Pa3BuTHe 5HEPreTUKH U COCTOSIHHAE OKPY>KatoIllei cpe/ibl.
B0306HOB/IsIEMBIE ¥ HEBO30OHOB/ISIEMbIE HCTOUHUKH SHEPTHH.
B0300HOB/IsIEMBIE W HEBO300HOB/ISIEMbIE WCTOUYHWUKH 3HEPTHM.

IMPOEKTUPOBAHWH U SKCIUTyaTdlIUU T I/I'E[pOE)JIEKTpOCTaHL[I/Iﬁ N HACOCHBIX CTaHL[I/II\/’I.
KpaTKI/Iﬁ I/ICTOPH‘IECKI/II‘;I 0630p Pa3BUTHUA TUAPOSHEPIreTUKHU U MAIIMHHOI'O BOAOIIOABEMA.

OcHOBHBIE 3a71auv  IpU




Tuner FNApaB/INYECKUX MalllMH W THUIPOCU/IOBBIX YCTdHOBOK M HX S5HEPro-35KOHOMHWYECKHE
TTOKad3aTeJ/In

Ponb FI/I,E[pOSJIeKTpOCTaHL[I/Iﬁ N HACOCHBIX CTaHL[I/Iﬁ B BOAOXOBHﬁCTBEHHBIX KOMIIJIEKCaX,
SHEProkKOMILJIEKCOB U B CO3aHWKU TEPPUTOPHUAIBHO-TIPONU3BOACTBEHHBIX KOMIT/IEKCOB.

Jlekyus 1.2. /lonacmHble HACOCHL.

PaccmaTpriBaeMble BOTIPOCHI:

Knaccudukaiyss JIonacTHbIX HACOCOB M HX MapkupoBka. O0/acTb TpUMEHEHHsI HacOCOB
pa3/IMUHBIX MapoK TI0 Mofiaue U Haropy.

KOHCTPYKIIMH 1IEHTPOOEXKHBIX, OCEBBIX U AMAaroHaIbHBIX HACOCOB.

[TpuHIMNO AeiCcTBUS [IeHTPOOeXXHBIX HacocoB. TeueHue >KUAKOCTH B KaHajlax paboudero Koseca.
Bxog »kuaKocTH Ha pabouee Koieco W BbIXOZ u3 Hero. OCHOBHOe ypaBHEHHeE IIeHTPOOEKHOTo
Hacoca. 3aBUCHUMOCTh TEOPETHUECKOr0 Haropa IIeHTPOOeXHOro Hacoca OT YKC/Ia JIOMacTel
pabouero kKoseca. /[eficTBUTeTbHBIN HArlop 1eHTPOOEKHOTO Hacoca.

Kpatkast Teopusi 0CeBBIX HaCOCOB.

Teopust To0OHBIX IoNacTHBIX HacocoB Kputepun mogobus. KoadduimenT ObicTpoxogHOCTH
JIOTIaCTHBIX HACOCOB.

Knaccudukarus 10rmacTHBIX HACOCOB 110 KO3 GHUIMEHTY ObICTPOXOJHOCTH.

KaBuTarss B JIOMACTHBIX HACOCax: TOHSATHE, TPUHLUIBI BO3HUKHOBEHWS], BO3ZEWCTBUS Ha
JeTaqu U paboTty Hacoca. Mepbl 60pbObl C BOSHUKHOBEHHEM U TIOC/IEACTBUSMH KaBUTALIMU B
JIOTIACTHBIX HacocaxX. KaBUTALIMOHHbIE WCIBITAaHUS HACcOCOB. KpUTHUeCKWN U IOMyCTUMBIMI
KaBUTAI[MOHHbIE 3ariachl.

XapaKTepuCTUKH JIOTACTHBIX HacocoB: pabouue, yHMBepcasibHble, Oe3pa3mepHbie. Bupsl u
0COOEeHHOCTH XapaKTepUCTUK pa3/IMuHbIX TUMOB HacocoB. CoBmecTHass pabora Hacoca C
TpybonpoBogoM. Pabouasi Touka. CriocoObl perysupoBaHusi paboThl HACOCOB. Y CJIOBUS TMycCKa
JIOTIaCTHBIX HACOCOB.

[MapasnnenbHasi ¥ OC/IejoBaTe/IbHasi paboTa HaCOCOB.

VicribITaHust IOMIaCTHBIX HACOCOB.

Jekyus 1.3. /[pyzue munbl HaAcoco8 u 6000N00bEMHUKO8

PaccmarpriBaeMble BOTIPOCHI:

Knaccudukaiusi o6beMHBIX HAacocoB. [IpuHIMI —JeMcTBUS, KOHCTPYKLMM U 00sactu
MIPUMEHEHHMsI Pa3/IMUHbIX TUITOB 00beMHBIX HACOCOB.

[MpuHIMN  JeWCTBUSI, KOHCTPYKIMM MW 00/aCTM TIPUMEHEHHs] BUXPEBBIX, IIIHEKOBBIX,
BUOPAI[MOHHBIX U CTPYWHBIX HACOCOB.

Jlekyus 1.4. I'udpasauueckue mypouHbl.

PaccmarpuBaemble BOIIPOCHL:

Knaccudukarwst TypOrH U MX MapkupoBKa. O6/1acTb pUMeHeHus! TypOUH pa3/IMyHOro BHAA I0
Haropy.

KOHCTpYKUMU TypOWH Da3iMuHbIX BUIOB: OCEBBIX IMOBOPOTHO-JIONIACTHBIX, TOPU30HTATbHBIX
OCEBBIX, IMarOHa/IbHBIX, PaZilabHO-0CEBbIX, KOBIIOBBIX, IBYKPAaTHBIX, HAKJIOHHO-CTPYHHBIX.
[MpuHLMN feiicTBUS TYpOWMH U Ompe/iesieHHMe WX TapaMeTpPOB: pPacxojia, Hariopa, MOLIHOCTH M
KIT/[. OcHoBHOe ypaBHeHUe paboThI TYpOUHBI.

[TpuHLMIIBI MO/IeNTMPOBAHKS. Y paBHeHHs To100usl.

KaButaryst 1 101y CTHUMasi BBICOTa OTCAChIBaHUSI.

OHepreTUyecKre XapaKTepUCTHKH TYpOUH.

IIpakmuyeckas pa6oma 1.1. Onpedeaumsb noaHyr moujHocmb Hacoca N, nepekauueaiouje20
uucmyio €ody. InotHoCTh Bogbl P=1000 kr/m3; nogauy Q, Hamop H u KIT/I 1 Hacoca MpUHATE
cor/iacHo BapuaHTa 1o tabsuue 1. g=9.8 m/c?.

N=p-g-Q-H/Mm
Tabsuia 1
ITapamMeTp 1 2 3 4 5 6 7 8 9 10
Q, M%/c 0.02 0.04 0.04 0.05 | 0.055 | 0.06 | 0.065 | 0.07 0.08 0.1
H, m 10.0 15.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0
N, % 65 70 75 80 85 82 92 90 94 78




ip 2.8 3.2 4.0 6.0 5.0 4.2 4.4 8.0 10.0 8.6

In 1.0 1.2 1.1 1.2 1.25 1.6 1.0 1.4 1.45 1.56

[Tapamerp | 11 12 13 14 15 16 17 18 19 20

Q, M%/c 0.01 0.03 | 0.034 | 0.052 | 0.051 | 0.066 | 0.07 | 0.086 | 0.09 0.15

H, m 10.0 15.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

n, % 65 70 75 80 85 82 92 90 94 78

ip 4.4 4.6 4.8 5.2 5.4 5.8 5.6 5.9 6.6 8.0

In 1.1 0.9 0.8 0.7 0.6 0.5 1.2 1.4 1.8 2.2
[Tapametp | 21 22 23 24 25 26 27 28 29 30

Q,m%c | 0.015 | 0.033 | 0.028 | 0.048 | 0.049 | 0.062 | 0.061 | 0.076 | 0.082 | 0.123

H, m 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0

n, % 65 70 75 80 85 82 92 90 94 78

ip 6.0 6.2 8.4 9.2 10.2 2.6 2.7 3.8 4.6 7.6

In 0.8 2.0 2.2 1.4 1.2 0.88 1.6 2.1 0.9 0.6
[Tapametp | 31 32 33 34 35 36 37 38 39 40

Q,m%c | 0.015 | 0.033 | 0.028 | 0.048 | 0.049 | 0.062 | 0.061 | 0.076 | 0.082 | 0.123

H, m 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0

n, % 77 72 84 88 92 86 94 88 64 91
ip 2.8 3.2 4.0 6.0 5.0 4.2 4.4 8.0 10.0 8.6
In 1.1 0.9 0.8 0.7 0.6 0.5 1.2 1.4 1.8 2.2

Jlekyusi 1.5. HayuHble npuHyunbl U mMexHUYecKUe npob/aemMbl UCNO/Ab308AHUS
60300H086/151eMbIX UCNMOYHUKO8 IHep2uu

PaccmaTpriBaeMble BOTIPOCHI:

OCHOBBI UCTIOT30BaHHUST BO30OHOB/ISIEMbIX UCTOUHUKOB SHEPTHH.

Wctounvku sHepruu Ha 3emsie. OCHOBHbIe TIOHSITHUSI W oOmipefesieHus. Bo3o0OHOB/sieMble U
HEBO300HOB/IsieMble UCTOYHUKY SHepruu. [Toka3aTenn KoauuecTBa U KauectBa SHeprud. CoJstHile
Y aTOM - TIepBUYHbIe U eJUHCTBEHHbIe NCTOUHUKU Hepruu Ha 3emse. @opmbl TpaHCchopMaLy
¥ aKKyMY/JUPOBaHHUSI COJIHEUHOW 3HepPruv. DHeprus B atMocdepe, ruapocdepe u buocdepe.
HayuHble IPUHLUIBI U TeXHUUECKHe TPo0JieMbl UCII0/Ib30BaHUsSI BO30OHOB/ISIEMBIX UCTOYHHUKOB
SHEepPruu.

Jlexkyus 1.6. Ilompe61eHue 3Hep2uu u e20 3IKOHOMUYeECKUe pe3y/1bmambyl.

PaccmarpuiBaeMble BOTIPOCHI:

Poct noTpe6sieHusi S3Hepruy, Kak MokKas3aresb pa3BuTus obijectBa. CTpykTypa U 3¢ eKTHBHOCTh
3aTpaT Ha MoJIyYeHre IHEPrHH.

Macmrabel, 3(deKTHBHOCTb UM IJIOTHOCTb WCIIOJB30BAaHUWS SHEPrUM. JHEepreTHuecKoe
paliOHMpOBaHWE 3eMHOTr0 Iapa. OKOHOMHYECKHWe W JKOJOTHYeCKHe TMpobeMbl pa3BUTHS
9HEPreTHKH.

IIpakmuueckas pa6oma 1.2. Onpedeaums noaHy mowjHocmb N Hacoca, nepekauueawwjezo
nyabny. TInoTHOCTL Mysiblbel P=1200 kr/m3; mogauy Q, namop H u KII[] M Hacoca NMpUHATE
COTJIaCHO BapWaHTa 1o Tabsmie 2.

Tabmumia 2

IlapameTp 1 2 3 4 5 6 7 8 9 10

Q, M%/c 1.1 0.90 1.3 1.4 1.5 1.6 1.8 1.25 1.4 1.22

H, m 10.0 15.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

n, % 65 70 75 80 85 82 92 90 94 78

|Mapamerp| 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20




Q, m3/c 0.96 0.98 1.44 1.52 1.51 1.8 1.28 1.68 1.35 2.2
H, m 10.0 15.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0
N, % 65 70 75 80 85 82 92 90 94 78

[Tapamerp | 21 22 23 24 25 26 27 28 29 30

Q, m3/c 1.1 0.90 1.3 1.4 1.5 1.6 1.8 1.25 1.4 1.22
H,m 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0
n, % 65 70 75 80 85 82 92 90 94 78

[Tapamerp| 31 32 33 34 35 36 37 38 39 40

Q, M*/c 0.96 0.98 1.44 1.52 1.51 1.8 1.28 1.68 1.35 2.2
H, m 20.0 26.0 37.0 50.0 44.0 52.0 66.0 74.0 88.0 94.0
n, % 77 72 84 88 92 86 94 88 64 91

Jlekyus 1.7. OcHO8bI UCNO0/1b306AHUSA 600HOU 3Hepaull.

PaccmarpriBaemble BOIIPOCHI

OHepreTMYeCKMM TIOTEHMaJl peK M OCHOBHble CXeMbl €ro MCIO/b30BaHUs. Wb
ruaposnektpoctaniyii (I'DC). Pexxum peku U ero usMeHeHue Tipu crpoutesibctBe ['OC.
Bogoxpanunuia.

CocTaB coopy>KeHUH T'Ipoy3/10B U KOHCTPYKTHBHBIe cxeMbl ['DC. OCHOBBI NPOEKTUPOBaHUS
peunbix I'9C. Dkonoruueckue mpobeMbl THAPOIHEPTeTUKN

IIpakmuueckasa pa6oma 1.3. Onpedeaumb Oonycmumylo 2eoMempuyvecKylo 6bicomy
ecacbigaHusi H; 01s ocegozo Hacoca, npu Komopoli 8 Hacoce He Oydem Kasumayuu.
AtmocdepHoe faBiaeHue Py = 10° ITa. OTMmeTKy HwkHero 6beda hys, moTepu Haropa BO
BcachiBatoilieM TpyOoripoBoZie hy,, TemriepaTypy BOAbI t [/ BBIUMCTEHUS [aB/IeHUS
HaCBILEHHOT'O BO/ISTHOTO Tapa Py(t) MpUHATH U3 Tab/MIBl 3 coriacHO BapuaHTa. [Togaua Hacoca
Q= 5.2 M%/c, AOTyCTHMBIi KaBUTALMOHHBIH 3arac Ah,,, Py Takoi rogaun pasex 12.0 m.

Hs < (Par/PE) — (hys6/900) - Ahyen — hye — (pu/pg)

Tabmwmia 3
ITapameTp 1 2 3 4 5 6 7 8 9 10
hys, M 0 50 75 100 110 120 140 160 180 200
hge, M 4.0 5.0 6.0 6.5 6.6 4.8 6.8 54 5.3 5.9
t, °C 20 24 25 30 35 40 45 46 48 50
[Tapametp| 11 12 13 14 15 16 17 18 19 20
hys, M 250 300 400 500 550 600 660 680 700 720
hge, M 4.2 4.9 4.8 5.1 5.2 5.4 5.5 5.6 5.7 6.0
t, °C 20 24 25 30 35 40 45 46 48 50
[Tapametp | 21 22 23 24 25 26 27 28 29 30
hys, M 250 300 400 500 550 600 660 680 700 720
hy, M 3.3 5.5 5.8 5.9 6.0 6.2 6.4 6.6 6.8 7.1
t, °C 55 58 60 66 68 70 69 56 60 48
[Tapametp| 31 32 33 34 35 36 37 38 39 40
hys, M 0 50 75 100 110 120 140 160 180 200
hge, M 3.3 5.5 5.8 5.9 6.0 6.2 6.4 6.6 6.8 7.1
t, °C 55 58 60 66 68 70 69 56 60 48

Jekyus 1.8. Manas 2zudposHepzemuka

PaccmaTpriBaeMble BOTIPOCHI:

Kpatkuii uctopuueckuii 063op. [loTeHuuan Manoi ruziposHepreTuku. Kinaccudukarus u cxembl
Masnbix ['OC. Bojjoxo3siicTBeHHbIE U BO/IHO-9HepreTHyeckre pacyetbl Maabix ['OC.



OcHoBbel  mpoekTupoBanusi Manbix ['OC (MI'DC). OcHoBHoe o6opyaoBanue MI'DC.
I'vapocunoBoe o0opyjoBaHMe. JDJieKTpoTexHUUeckoe obopyzoBaHue. CraHjapTu3anus U
aBToMaTu3anus Manbix ['OC.

Coopy»keHus1 KOMIUIEKCHBIX THPOY3/10B ¢ MajibiMu I'DC. Cxemsl crpouTesibctBa MI'OC.
Bogoxpanunuina Manbeix ['SC 1 Ux BO3/1eiCTBUE Ha OKPY>KaKOLYI0 Cpely

Pazoden 2. Hayqule npuHyunbl U mexHu4eckKue npOGﬂCMbl UCNo/1b306aHUS 80300HOG/11EMbIX
UCMOYHUKOE 3Hep2uu

Jlekyus 2.1. DHepaus npu/1ueos

PaccmarpriBaemble BOTIPOCHI:

[TpunueHele 31ekTpocTaniuu (II9C). PacueThl 3HepreTrueckoro rnoreHuyana. Knaccudukaiys
1 KOHCTPYKTHBHBIe cxeMbl [I9C. OcHoBHOe ob6opyaoBaHue. OcobeHHOCTH cTpouTenbcTBa I19C.
Pabota [13C B KoMIIeKCe C APYTUMH UCTOUHUKAMHU 3/IeKTPOIHEPT UH.

OrnbIT cTpoUTENBLCTBA M IKCILTyaTaluu. Bo3geiictBre [TDC Ha OKpY’Karolllyto cpefy.

Jlekyus 2.2. JHepausi meueHull.

PaccmarpuiBaeMbie BOTIPOCHI:

OneKTpPOCTaHLIUM, WCIIOJB3YIOIle SHePrui0 TeueHWW. HarisiaBHble M CTalMOHApHbIe peuHble
3/1eKTpocTaHui. KOHCTPYKTHBHBIE cXeMbl. Vcriosib30BaHie SHeprUl OKeaHHYeCKUX TeUeHHH.
BosiHOBbIe 3yieKTpocTaHI[MM. KOHCTPYKTHBHBIE CXeMbl. JHepreThyeckas U SKOHOMHUeCKast
3¢ ()eKTUBHOCTb BO/THOBOM SHEPreTUKHU.

IIpakmuueckasa pa6oma 2.1. Onpedeaumb O0onycmumylo 6bicomy omcacbieaHuss Hg 0as
mypoOuHbl ¢ 3ad0aHHbiMu Hanopom H, pacxodom eodbi Q, KII/] 1, uacmomoii epaujeHust
pabouezo kosneca n=100 o06/muH. Vicrionb3oBaTb (OPMYJIbI [JISi  OTpeJiesieHUs] BLICOThI
orcackiBaHus Hs, Ko duiienTa KaBUTallMd G U OBICTPOXOJHOCTU TYPOMHBI N, MPUBEAEHHbIE
Hwke. TemriepaTypy BoApl NpUHATS, paBHoit 20 °C. Tlapamerpel H, Q, M, hyg MPUHATL cOrviacHo
BapHaHTa 110 Tabmuiie 5.

H, = (paTM/pg) - (pH/Pg) - (hH6/900) -orH

o.=1.150

o = (ns + 30)18/200000

ns = n-(1.36-Nyg,)*>/H!2°

Nypr — MOIIHOCTH TypOUHBI N, BbIpa)KeHHasi B KBT:

Nigr = N/1000

N=1np-gQH
IlapameTp 1 2 3 4 5 6 7 8 9 10
Q, m*/c 220 330 360 180 230 310 210 270 360 400
H, ™ 80 100 120 110 84 92 106 110 120 88
n 92 88 96 94 89 86 91 93 84 98
hys, M 110 320 160 180 206 280 400 228 330 360
[Tapamerp| 11 12 13 14 15 16 17 18 19 20
Q, M%/c 190 240 260 280 340 350 410 420 315 450
H, m 90 92 106 104 101 102 92 160 124 136
n 92 88 96 94 89 86 91 93 84 98
hys, M 96 128 148 168 220 246 380 390 406 366
[Tapamerp | 21 22 23 24 25 26 27 28 29 30
Q, m3/c 185 196 215 335 345 426 376 386 426 436
H, m 80 100 120 110 84 92 106 110 120 88
Ll 89 90 86 92 94 96 81 91 85 88
hys, M 122 132 154 169 210 230 254 268 274 324
[Mapametp| 31 32 33 34 35 36 37 38 39 40
Q, M3/c 438 229 348 424 346 410 326 404 306 298




H, m 170 94 126 156 146 126 96 110 120 100
n 89 90 86 92 94 96 81 91 85 88
hye, M 126 186 225 325 425 336 236 299 334 385

Jlekyus 2.3. Hcnoib3068aHus 3Hep2uu co/aHYa u eempa.

PaccmarpriBaemble BOIPOCHI:

[MpuHIMNUaIbHbIE CXeMbl MCIT0/Ib30BaHUsI SHEprun CcosHIla. [IpsiMoe mpeoOpa3oBaHWe SHepruv
CONTHEYHOTro u3iyudeHus. PoTo37eMeHThl U CoHeuHble OaTapen. POTOCHHTE3 W TIPOLIECCHI
(hopMHpOBaHUS OpPraHMYeCKOro Teria.

CosnHeuHble HarpeBaTe/y U reud. ConHeyHble TIPY/bl.

Knaccudukaiysi ¥ KOHCTPYKTHBHBIE CXeMbl COJIHEYHBbIX 3seKTpocTtaHuui (C3C). OmnbiT
MPOEKTUPOBAHMUs, CTPOUTE/IbCTBA M IKCIUTyaTalMyd. PaboTa CO/THEUHBIX 3/eKTPOCTaHIMA B
KOMIIJIeKCe C JJPyTMMM WCTOYHMKAMU SHepruu. Bo3pelicTBHe CO/IHEUHBIX 371€KTPOCTaHLIMKA Ha
OKPY’KarolLllyto cpesy

Vcrionb30BaHus SHeprum BeTpa.

OHeprusi BeTpa. Pexxum BeTpa B CBOOOZHOW atMochepe U B TIPU3EMHBIX CJIOSIX.
TypOyneHTHOCTH. Bo3elicTBre BeTpa Ha 3/jaHusl M COOpPY KeHHs. BeTpoBble KaZlaCTphI U aT/iachl.
Wcronib30BaHWe SHepruv BeTpa. BeTposHepreTnueckuil moTeHIpan. Cxembl TpeoOpa3oBaHUS
S5Hepruud BeTpa. BetpoBbie snekTpoctaHiuu (BOC) u BeTpoHacocHble ycraHOBKM (BHY).
OCHOBBI a3pOAMHAMUYECKOI'0 pacyera.

N3onvpoBaHHble W CUCTeMHble Berpoarperatbl. OO6sacTv TpuMeHeHUsl.  [IpUHIMIIBI
TIPOEKTHUPOBAHUSA, CTPOUTE/NLCTBA U 3KcITyararuu BOC. TeXxHUK0-35KOHOMUUeCKue IoKa3aTeu.
Bo3getictBue BOC Ha okpy»karomiyto cpeay. [IpobieMsl 1 repcrieKTHBbI BETPOIHEPTeTHKN

IIpakmuueckas paboma 2.2. Onpedeaumb pacxod 6o0bl Q zudpomypounbi I'DC, umeroujet
onpedeseHHble mouwjHocmb N, Hanop H u KII/] 7. TlapameTpsl TypOWHBI IPUHSATE 110 Tabmiie 4
COTJIaCHO BapuaHTa.

Q=N-/p-gHn
[TapameTp 1 2 3 4 5 6 7 8 9 10
N, MBT 400 500 600 650 480 490 510 360 220 400
H, m 80 100 120 110 84 92 106 110 120 88
Ll 92 88 96 94 89 86 91 93 84 98
[Tapametp| 11 12 13 14 15 16 17 18 19 20
N, MBT 300 320 360 450 510 200 280 260 410 610
H, m 90 92 106 104 101 102 92 160 124 136
n 92 88 96 94 89 86 91 93 84 98
[Mapametp | 21 22 23 24 25 26 27 28 29 30
N, MBT 330 440 490 590 240 240 290 560 460 480
H, m 80 100 120 110 84 92 106 110 120 88
n 89 90 86 92 94 96 81 91 85 88
[Mapametp | 31 32 33 34 35 36 37 38 39 40
N, MBT 300 320 360 450 510 200 280 260 410 610
H, ™ 170 94 126 156 146 126 96 110 120 100
gl 89 90 86 92 94 96 81 91 85 88

Jlekyus 2.4. Hcnoab3oeaHue 3Hepzuu 0e/leHUs1 sioep U mepmMosioepHO20 CuHme3d.

OnbIT NpOeKTUPOBaHHWsl, CTPOUTE/IbCTBA U SKCITyaTallMd aTOMHBIX 3jeKTpocTaHiuil (A3C).
OKOJIOTUUeCKUe acrieKTbl aTOMHOW SHePreTHUKH.

buosHepretuka.

Knaccudukaiuss OMOTOMNIMBA, TEXHOJIOTUSI W CXEMbl €r0o TIOJYyYeHUs W MCII0J/Ib30BaHMS.
CoBpeMeHHbIe MMePCITeKTUBbI Pa3BUTHSI OMO3HEPT e THKHU.



Jlekyusa 2.5. Ucnoab306aHue HU3KoOmMeMnepamypHoz20 mensja 3emsau, 600bl, 8030yxa
PaccmaTpriBaemMble BOIIPOCHI:

[eoTepMasnbHble 3/1€KTPOCTaHLMM. [IpUHLMMMANbHBIE CXeMbl M OCHOBHOe 00Opy/lOBaHHe
reoTepMasbHbIX 5/IeKTPOCTaHLUM. OcobeHHOCTH CTPOUTEJILCTBA reoTepMasbHbIX
3/71eKTPOCTaHLIUM U UX BO3/]eliCTBUe Ha OKPY>KaloIIyI0 Cpejy.

IIpakmuueckasa pa6oma 2.3. a) IToab3yscb ¢opmynamu meopuu nodobusi, 6bIYUCAUMD
napamvempbl MO00e/bHO20 HACOCA, 2e0MempuYecKU U KuHeMamuyecKu N000OH020
HamypHuomy: Q,, H,, N,, 1m,. Ilapamerpsl HaTypHOro Hacoca Q, Hy, Ny, M, cienyer npuHAThH
no Tabmuue 1 cornacHo BapuaHTta. KoadduimeHT reomerpuueckoro nogobus ip = (Dy/Dy) u
YaCTOTHOTO MoA00Us i,= (n,/n,,) TaK’Ke IPUHATD 110 Tabsuiie 1.

QM = QH'iD_B'in_1
HM = I_IH'iD-z'in-2
NM = I\II-I'iD-S'in-3
My = 1-— (1_ T]M)'iDO'45'in0'2

6) Bbruucaums kKo3pguyueHm 6bIcCMpoOXoOHOCMU Ng HACOCA, XAPAKMepUCmMuKu KOmopozo
daHbl 8 mabauye 1 coznacHo eapuanma. Yactoty BpaljeHust pabouero Kosieca Hacoca IPUHSITD
n, paBHoU 80 06/MHH.

ng = 3.65-Q.°° H, 071,

Jlekyus 2.6. HempaduyuoHHble UCMOYHUKU 3Hepauul.

Vcrnonb3oBaHue OBITOBOTO W TIPOMBIIIJIEHHOTO Mycopa. TepMo3jieKTpuueckue TeHepaTopbl U
TEePMO3MHUCCHOHHBIE TipeoOpa3oBaTesii. TOTUIMBHBIE 371eMeHTHl. BoJopojHas 3HepreTHKa.
MarsuTtorupouHaMuuecKue reHepaTopskl. I'mapoocMmoTrueckue 371eKTPOCTaHLIUH.
['emMokoCcMUYecKre 3HeprocOOpHUKU. AKKYMY/TUDOBaHMeE U Mepejiaya SHepruy Ha PacCTOsTHUE.

Jlekyusa 2.7. IlepcnekmueHble Hanpae/naeHusi 8 00/1acmu HempaoUYUOHHBIX UCMOYHUKO8
3Hepzuu. CoyuaibHble acneKmbl U 6e30NacHOCMb UCNO0/b308aHUSsl PA3/IUYHbIX U008 IHepauU
0/151 OKpyJicaioujetl cpeobl

Paccmampueaemble gonpochbi:

O030p OCHOBHBIX pPe3y/IbTaTOB U TEPCIIEKTUBHBIX HAaIpaB/eHUH B 00/1aCTH HCIIO/Ib30BAHUS
BO300HOB/IIEMBIX W HETPAZMILIMOHHBIX MCTOYHWKOB 3Hepruu. OrnpejesieHHe CTeleHUu pHCKa
WCII0/Ib30BaHMsl PA3/UUHBIX BUAOB 5Hepruu. ColjdanbHble acrekThl W 0e30macHOCTb AJis
OKpY’Karollle cpefibl

CPC

B pamkax koHTposisi CPC ripeiycMOTpeHa MOATOTOBKA U 3alljuTa pedepaToB M0 OJHOU U3 HIKe
Tipe/ICTaB/IeHHbIX TEM.

[ToHsiTHe O BO30OHOB/ISIEMBIX W HEBO30OHOB/ISIEMbIX WMCTOYHMKAX SHepruud. OCHOBHbIE THIIbI
WCTOYHUKOB 3Hepruu.CBs3b MOTPeOHOCTH 001ecTBa B 3HEPIUH C UMC/IEHHOCTBIO HacesleHus U
y/lelTbHbIM HallMOHA/IbHBIM JI0XO0/I0M.

KauecTBO MCTOYHUKOB SHEPTHUHU.

[110THOCTh TOTOKOB 9SHEPTUM  BO300HOB/ISIEMBIX W HEBO300HOBJISIEMBIX HCTOYHUKOB.
TemrnepaTypHble TpaJueHTbl U TeI/IOBble TMOTOKU B 3eMHOW Kope. KauecTBo reorepmManbHOU
SHepruu.

Knaccel reorepMmanbHBIX —PaliOHOB. OJKOHOMHYeCKasi 11e/1lecO00pPa3HOCTb  MCIIOJIb30BaHHUS
pas3/IMYHbIX K/IaCcCOB.

CriocoObI UCIOJTb30BaHUS Te0TepMa/IbHOW YHEPTHH.

[TpunvBHbIE 37IEKCTPOCTAHLIVH.

[TepcrieKTHBBI BETPOBOM SHEPreTUKH.

5 YueOHO-MeTOANUYECKOE 00eceueHuUe /I/Isi CAMOCTOSTe/TbHON PadoThI 00yUaroMXCs

B uenoMm BHeayJUTOpHasi CaMOCTOsiTesibHasi paboTa CTyZeHTa TMpPU M3y4YeHHH Kypca



BK/ItOUaeT B ce0si ciefiyroliye BU/ibl paboT:

- ripopaboTKa (M3yueHre) MaTepuasioB JIEKLIUA;

- yTeHWe U TpopaboTKa peKOMEeHZOBAaHHOW OCHOBHOW U IOTIOJTHUTE/ILHOMN
UTepaTyphl;

- MO/IrOTOBKA K MPaKTUUeCKUM (CEMHUHAPCKUM) 3aHSITUSIM;

- MOMCK U TpopaboTKa MarepuanoB U3 VIHTepHET-pecypCcoB, MepPHOANUECKOMN
reyvarty;

- BBITIOJTHEHWE [OMAIlIHUX 3a/laHuii B (popMe TBOpUECKUX 3a/laHui, Kelc-cTagu,
JIOK/Ia/I0B;

- MO/ITOTOBKA Mpe3eHTalui [/1s WIIOCTpaLvY J0K/a/[0B;

- BBITIO/THEHHE KOHTPOJIbHOW paboThl, ecyM TpefyCMOTpeHa Y4eOHBIM TIaHOM
[UCLIUTUIHBI;

- MO/IFOTOBKA K TEKYI|eMYy U UTOroBOMY (ITPOMeXKYTOUHasi aTTecTaliyis) KOHTPOJIIO
3HaHWU MO0 AUCLIUILIMHE (3aueT).

OcHOBHasi [I0JiI CaMOCTOSITE/IbHOW PabOThl CTY/I€EHTOB TIPUXOAMTCS Ha TPOpPabOTKY
pPeKOMeH/I0BaHHOW JIUTepaTyphl C 1ie/IbI0 OCBOEHUsI TeOPeTUYeCKOro Kypca, MOAr0TOBKY
K TIPAaKTUUeCKUM (CeMUHAapCKKM) 3aHSATHSIM, TeMaTHKa KOTOPbIX MOJIHOCTbIO O0XBATbIBAET
cofep>xaHue Kypca. CamocTosiTesibHasi paboTa 1o MoAroToBKe K CeMUHAPCKUM 3aHSITUSIM
Trpe/irosiaraeT yMmeHue paboTaTh C IEPBUYHON MH(POPMaIUei.

6 ®oHJ OLeHOUHBIX CPeACTB /I/If MPOBeJeHUs MPOMEeKYTOUHOM aTTeCcTaljuu
00yJaroIUXxcs 1Mo AUCHUIUTHHE

6.1 CTtpykTypa ()oH/ja OIeHOUHBIX CPe/iICTB

@oH[| OL|eHOUHBIX CPeZICTB /I/Isl POBe/IeHHsT TPOMEXXYTOUHOW aTTeCTaljii 00yJaroLXxCst
0 AMCHUTIMHe «B0300HOB/sIeMble UCTOYHHUKN SHEPTUH U PeCcypcodHeprocoepeskeHre»
TIpe/iCTaB/ieH B TIPW/IO)KeHNH K paboueli mporpaMMe JUCLATUIMHBI U BK/TIOUaeT B Ce0st:

I repeueHb KOMIIETEHLIMM C yKa3aHWeM 3TanoB UX ()OPMHUpPOBaHUS B IIpOLiecce
0cBoeHUst 00pa30BaTe/IbHON TIPOTPaMMBbI;

I orvcaHHe TOKa3aTesred U KPUTepPUeB OLIeHMBAHWS KOMIIeTEeHLIMA Ha pa3/MYHbIX
jTanax ux (PopMUpOBaHMsl, ONMCaHKe I1IKaJl OL|eHUBaHUS;

I THUIOBBIE KOHTPOJIbHBIE 3aJiaHUSl WM MaTepHuasbl, HeoOXOJUMble [Jisi OLeHKH
3HaHWM, YMEHH!, HaBbIKOB W (W/M) OMbITAa JesSTeJbHOCTH, XapaKTepU3YyHOLIUX 3Tarlbl
(hopMUpOBaHUsI KOMIIeTeHLIU;

I MeTOAMYecKre MaTepHasibl, OMpeJessiolie TPOLeAyPhl OLeHWBAaHWS 3HAHUM,
yMeHHl, HaBbIKOB W (WIM) OIbITa [IeATeJIbHOCTH, XapaKTepU3YIOIIUX  3Tarlbl
(hopmupoBaHUS KOMITIETEHI[UH.

6.2.IlepeueHb BOMPOCOB K UTOr0BOM aTTecTanyu (3auer aud.)

OCENDOUTAWN R

. [lonsTue o Hacoce. TuUIIbI JUHAMUYECKUX HACOCOB.

. Twrbl 06beMHBIX HACOCOB.

. Harmop Hacoca. YpasHeHue bepHy/iu jj1s Hacoca.

. OCHOBHOe ypaBHeHHe 11eHTPOOe>KHBIX HACOCOB — YpaBHeHHe Diisiepa.
. YpaBHeHue [i/1s1 Haropa Hacoca C Y4eTOM KOHEYHOI0 UMC/ia JIONacTeu.
. 'nppaBnnueckre notepu B Hacoce. ['mapaBmuueckuii KI1/1 Hacoca.

. O6bemMHbIe oTepu B Hacoce. O0bemubIi KIT/I Hacoca.

. Mexanuueckue 1otepu B Hacoce. Mexannueckuit KIT/I Hacoca.

[Monubiti KIT[A Hacoca. 3aBucumocth mosHoro KIIZI Hacoca ot Ko3dduimeHTa

OBICTPOXOAHOCTH U JHaMeTpa BXo/ja B pabouee KoJieco.

10. CB#A3b MOIIIHOCTH Hacoca C rojjauei 1 HarlopoM.

11. 3aBucumMmocTh Haropa, mowHoctd U KII/] Hacoca oT momaun. OnTUMasbHasi Tofada
Hacoca.

12. CoBMecTHasi XapaKTepUCTHKa Hacoca U TpyOOIpoBoa.



13. XapakTepuCTHKU CXeMbl MapasjieslbHOrO0 M I10C/e/l0BaTe/IbHOIO TOJK/IIOUeHUs JBYX
HacoCOB K TPyOOIIpOBOY.

14. TIpuHLMI paboThl BO3AYIIHBIX MOABEEMHUKOB (3pH(TOB) U THAPO3I€BaTOPOB.

15. KII[I Hacoca B pexxuMe paboThl KHHEMaTU4YeCKH MT0I00HOM C MOJIe/bIO.

16. KaBuTanys B JionacTHbIX Hacocax. KpUTrueckuii KaBUTALIMOHHBIM 3ariac HaCOCOB.

17. ITapametpsl TypOuH. @opMyJia AJisi Haropa TypOUHBI.

18. OcHoBHbIe BUfbI TypOVH. PeakTBHBIE U aKTUBHBIE TYPOUHBI.

19. OcHOBHOEe 3HepreTHUECKOe ypaBHeHUe TypOUHbBI (ypaBHEHHe Diijiepa).

20. Ces3b paguyca Kojeca aKTHBHOW TYpPOWHBI C PaJlyCOM COIL/Ia, KOJIMYeCTBOM COTIe,
KIT/] TypOHHBI, MOIIIHOCTBIO, YT/IOBOM YacCTOM BpalljeHHs1 Kojeca, HaropoM. KoaddurmeHt
OBICTPOXOAHOCTH.

21. TlonsiTve o BO30OHOB/SIEMBIX M HEBO300OHOB/ISIEMBIX MCTOYHMKAX SHepru. OCHOBHBIE
TUIIb] NICTOYHUKOB SHEpPIUM.

22. Cps3b moTpebHOCTH 00IjecTBa B HEPrUM C UMC/IEHHOCTBIO HAaCeleHWs W YZAeIbHbIM
Hal[MOHAJ/IbHBIM [OXOZIOM.

23. KauecTBO UCTOYHHUKOB SHEPTUU.

24. T110THOCTb TIOTOKOB SHEPTHU BO30OHOB/IsSIEMBIX M1 HEBO30OHOBJ/ISIEMbIX UCTOYHHKOB.

25. TemmnepaTypHble TpaZilueHTbl U TeIUIOBble TIOTOKM B 3eMHOM Kope. KauecTBo
reoTepMaJibHOM SHEepruu.

26. Kraccel reotepMasbHbBIX paiiOHOB. DKOHOMUYECKas 11e/1ec000pa3HOCTh HCTIO/b30BaHus
pas3/IMUHBIX K/1ACCOB.

27. Cnoco6bl UCIoMb30BaHUsl TreoTepMasibHOM SHeprun

7. PekomeHjyemas iMTeparypa
7.1 OcHogHas anumepamypa

1. 3emckoB B.U. Bo3o6HoBsiembie uctounuky sHepruu B AIIK, 2014 3BC Jlanb
7.2 JlononHumeabHasa Aumepamypa

1. 3kcrmyaTauuys KOMIUIEKCHBIX TUAPOY3J/I0B, MeToAauuyeckue ykasanus, 2010r., 50 ctp., 18
mT., ['opbau B.A.

7.3 Ilepeuep MemooOuuecKux yKa3aHuli K npoeedeHUl0 Y4uyeOHbIX 3aHsamuil U
camocmosimes/ibHOU paGome cny0eHmo8

1. TlotamoB B.B. I'mgpocu/ioBble YCTaHOBKH M BO300HOB/ISIEMble WCTOYHWKH SHEPIUU:
Metoguueckye yka3aHUsl K H3yYeHUI0 AUCLMIUVIMHBI U BbIIIOJHEHUI0 KOHTPOJIbHBIX
pabot A cTyngeHToB creipanbHOCTH 280302.65 «KOMITJIEKCHOe WCIO/hb30BaHUE M
OXpaHa BOJHBIX pecypcoB» OuHOU (opmbl 00yueHus. — IleTpomnaBioBcK-KamuaTckuii:
KamuatI'TVY, 2010. — 16 c.

2. TloranoB B.B. I'mapocusioBble YCTaHOBKM W BO300HOB/sieMble MCTOUHUKH SHEPrUU:
MeTtogrueckye yKa3aHUsi K W3yYEeHUI0 AUCLUIUVIMHBI U BbBIIOTHEHWIO KOHTPOJIbHBIX
pabor ans cryseHtoB crenmasbHOCcTH 280302.65 «KoMIieKCHOe HCI0/Ib30BaHUE U
OXpaHa BOJAHBIX PeCypcoB» 3a0uHOU (opmbl 00yueHus. — [TeTporiaBioBcK-KaMuaTckuii:
KamuatI'TY, 2010. — 20 c.

8 I1epeuenn pecypcoB HGOPMaAIUOHHO-TE/IEKOMMYHHKALIMOHHOM ceTH «IHTepHeT»

1. bubmuoreka EauHOe OKHO pocTyma K oOpa3oBaTelbHBIM pecypcaM [DJieKTpOHHBIN
pecypc]. — OnekTpoH. faH. — Pexxum poctyma: http://window.edu.ruw/window/library. — 3arsn. c
3KpaHa.

2. Poccuiickoe obpasoBaHue. DeepanbHbIi MOpTan [SMeKTPOHHBINA pecypc]. — DIeKTpOH.
naH. — Pexxum foctymna: http://www.edu.ru.

3.  ®epepanmpHass OBC «EauHoe OKHO AocTyrna K obOpa3oBarenbHbIM pecypcam» — URL:
http://window.edu.ru.


http://window.edu.ru/window/library
http://www.edu.ru
http://window.edu.ru

4. ®oHp cofeiictBUs  MHQpOpPMaru3aluM  oOpa3oBaHMsl [D/IeKTPOHHBIA  pecypc]. —
OnekTpoH.AaH. — Pexxum goctyma: http://www.centr.fio.ru.

5.  DnekTpoHHas O0ubMMoTeka. VIHTepHeT-TIpoeKT «Bbiciiiee oOpa3oBaHue». [D/I€KTPOHHBIN
pecypcl. - OJIEKTPOH. JlaH. - Pexxum JloCTyTa:
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html. — 3arJ. c 3kpaHa.

6. OnektpoHHble Katajoru AWUBC MAPKSQL: «Kuuru», «CraTbu», «[luccepranum»,

«YuebHO-MeTo[MUeCKasi UTepaTypa», «ABTopedepatbl», «[lemosutaphbiii ¢oHa». — URL:
http://www.vzfei.ru/rus/library/elect_lib.htm.— 3ar. c skpaHa.

7. OneKTpoHHO-O0Mb/MMoTeuHast cucrtema «eLibrary»: [OnekTpoHHBIN pecypc]. - Pexxum
nocryma: http://www.elibrary.ru

8. OnekTpoHHO-0MbO/MMOTeuHast cucteMa «bykBoes»: [DeKTpOHHBIM pecypc]. - Pexxum
nocrymna: http://91.189.237.198:8778/poisk2.aspx

9. OnekTpoHHasi Oubmvoreka aucceprauyii PI'B: [OnektponHeli pecypcl. - Pexxum

jocryna: http://www.diss.rsl.ru.

9. MeTouuecKue yKa3aHus /Jjisi 00y4aromuXcs M0 0CBOEHU0 AU CIUTITUHBI

MeTouKa mpernojaBaHysl [aHHOW [AUCLMIUIMHBI TpeAriosaraeT 4YTeHWe JIeKLUM,
MpoBeJileHre TIPAKTUUeCKUX (CeMMHApCKWX) 3aHATHM, TPYNNOBBIX W WHAWBU/ya/lbHBIX
KOHCYJIbTAI[|H 10 OTle/IbHBIM (Harbosiee CI0KHBIM) crieliiruecKuM rpodieMaM JUCIUTIAHBL.
[TpegycMoTpeHa camocTosiTesTbHasi paboTa CTY/IeHTOB, a TakKXKe MPOXOXKeHWe aTTeCTallMOHHbIX
WCIbITaHWY TIPOME)KYTOUHOM aTTecTal[uu (3aueT Aud.).

Jlekyuu TIOCBAIIAIOTCS PaCCMOTPeHUI0 Haubosiee BaXKHBIX KOHL[EMTYa/bHBIX BOTPOCOB.
B xoje sieKuuii CTyZieHTaM ciiefiyeT TMOATOTOBUTb KOHCIEKThI JIeKLUH: KpaTKO, CXeMaTHuHO,
ToC/IeZIoBaTe/lbHO (PUKCUPOBATh OCHOBHBIE TIOJIOXKEHHUS, BBIBO/bI, (POPMYJTUPOBKH, 0000IIeHuS;
roMeuaTb BaXkKHbIe MBIC/H, BBLIIEJISATE K/IHOUEBbIe C/I0BAa, TEPMUHbBI, TIPOBEPSITb TEPMUHbI,
TIOHSTHS C TIOMOII[BIO SHI[UK/IONEJUH, C/IOBapeii, CIPaBOYHUKOB C BBITTMChIBAHUEM TOJIKOBAaHUM B
TeTpajib; 0003HAUUTh BOMPOCHI, TEDMHHBI, MaTe€pUaJl, KOTOPbIH BbI3bIBAET TPYAHOCTH, TIOMETHTD
Y TIOTIBITAaThCSl HAWTH OTBET B peKOMeHJyeMoi nuteparype. Eciu camocTosiTeNbHO He y/iaeTcs
pa3zobpartbcsi B MaTepuase, Heo00XoAuMo cHOpMyIMpOBaTh BOTIPOC U 33/1aTh TPEToZaBaTesifo Ha
KOHCY/IbTal[K, Ha TIPAKTUUeCKOM 3aHSITUH.

KoHkpeTHble MeTOWKU, MOZe/H, MeTOJbl U UHCTPYMEHThI CTpaTernyeckoro aHasus3a,
OLIEHKM COCTOSIHUSI KOHKYDEHTHOW cpelibl M T.J. PacCMaTpUBAIOTCS MpeUMYILeCTBEHHO Ha
MPaKTUUeCKUX 3aHATHSIX.

IJenblo npoeedeHusi npakmuyecKux (CeMUHAPCKUX) 3aHssmull SIBNSIETCS 3aKpervieHue
3HaHWW CTYJEeHTOB, TIOJlyUeHHbIX MMM B XO/le U3y4YeHUs [JUCLUIUVIMHBI Ha JeK[UsIX U
camocTosiTesibHO. [IpakTHyeckue 3aHSTUSI IPOBOJATCS, B TOM uucje, B popme ceMruHapoB. s
MO/ITOTOBKM K 3aHSTHUSM CEMHUHAPCKOTO THIA CTY/AEHThI BBITIOMHSIOT TIPOpaboTKy paboueit
MporpamMMbl, yzensss 0coboe BHUMaHHWe Ie/isM M 3ajauaM, CTPYKType U COJepyKaHUIo
JUCLIATITMHBI; KOHCTIEKTUPOBAaHWE HCTOUYHUKOB; PabOTy C KOHCIIEKTOM JIEKI[WH; TIOATOTOBKY
OTBETOB K KOHTPOJ/IbHBIM BOTIPOCAaM, IPOCMOTP PeKOMeH/lyeMOM IUTepaTyphl.

[py u3yueHUU AUCLUTUIMHBI UCTIOMb3YIOTCSI IHTePAKTUBHBIE METOAbI 00yUeHHs], Takue Kak:
1. Jlekiys:

— rmpobsieMHass  JieKLusi, TIpejIiojaratoiias — W3/jo)KeHWe MarTepuaga  uepes
npo6/ieMHOCTh BOTIPOCOB, 3ajau WA cuTyauuil. [Ipy 3TOM TMpoljecC TO3HaHUS
MPOMCXOJUT B HAy4YHOM TIOWMCKe, [uajiore W COTPY/JHUUECTBe C IIperiofiaBaTesieM B
rpoliecce aHaaM3a U CPaBHEHUs TOUEK 3peHUs;

— JIeKLUs-BU3yanu3alusi - T[iofladya MaTepuaja OCYILeCTBISeTCS CpeJCcTBaMHU
TeXHUUECKUX CPeJICTB 00yueHMs] C KpaTKUM KOMMEHTHDOBaHHEM [IeMOHCTPUPYEMbIX
BU3Ya/IbHBIX MaTepuasoB (TIpe3eHTaLi).

2. CemuHap:

— TeMaTUUYeCKUi ceMHHap - 3TOT B/, CéMUHAapa TOTOBUTCS W MPOBOAUTCS C L{eJ/IbIO
aKI|eHTUPOBaHUs BHUMaHUsI OOyuarol[uXCsi Ha KaKOW-TMOO0 aKTyaysbHOM TeMe WM Ha
Hanboslee BaKHBIX W CYILIECTBEHHBIX ee acrekrax. [lepesq HadaroM ceMHHapa
oOyvaromuyMcsi  flaeTcsl  3aJjaHie — BBIIEIUTh  CYI[eCTBEHHbIE CTOPOHBI ~TEMBI.
Tematnueckuii ceMyUHap yrayOJisieT 3HaHUSI CTYJ€HTOB, ODHEHTHUPYET MX Ha aKTUBHBIM
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TIOUCK TyTel U criocobO0B pellieHust 3aTparkBaeMoi pobieMsl.

— rmpobsieMHbIi ceMUHap - Tlepe/i W3yueHUWeM pa3fiesia Kypca IiperojiaBaTesib
ripejyiaraetT o0CyaUTh TIPob/IeMbl, CBsi3aHHBIE C COZlep>KaHUeM JJaHHOU TeMbl. HakaHyHe
oOyuyaroruecs ToyJaroT 3ajaHue 0Tobpath, chopMyMpoBaTh U OOBSICHUTH MPOOJIEMBI.
Bo BpeMsi ceMuHapa B YC/IOBHMSIX TPYIMIIOBOM JWCKYCCHU TIPOBOJUTCS OOCYKAeHHe
ripobiiem.

3. VIrpoBbIe METOZbI 00yUYeHHsI:

- Anamu3 koHkKpeTHbIX cutyaimi (KC). Ilos KOHKpeTHOM cuTyaled MOHUMAaeTcCsi
nipobieMa, ¢ KOTOPOW TOT WM WHOM 0OydaeMblif, BBICTYTasi B PO PYKOBOJUTENSI UIA WHOTO
npodeccroHasa, MOXeT B JIF000e BpeMsi BCTPETUTHCS B CBOEH JiesITeIbHOCTH, ¥ KOTopasi TpebyeT
OT HEro aHajM3a, MPUHSTHS pellleHn, KaKuxX-TM00 KOHKPETHbIX ZeUCTBUU. B 3TOM ciyuae Ha
yueOHOM 3aHSITUM CJIyIIaTe/siM COOOIaeTcss efAuHas [Jii BCeX HWCXoAHash wuHbOpMarvs,
orpeienisitoijasi 00bEeKT yripaBiieHus. [IperosiaBaTesib CTaBUT repes; oO0ydyaeMbIMU 3ajauy TI0
aHa/M3y /laHHOW 00CTaHOBKH, HO He (opMy/upyeT rmpobsieMy, KoTopasi B 001[eM Bufe repep
3TUM MoOrJ/1a OBbITH BbIsiBJIeHa Ha JjieKuyd. OOyuaroiecss Ha OCHOBe MCXOJHOW WHGbOpMaIuy 1
pe3y/bTaTOB ee aHa/lu3a CaMU JIOJDKHBI chopMysiMpoBaTh TpobeMy W HaWTH ee peleHue. B
XOZle 3aHSTHS TIperofiaBaTesib MOKeT BBOJUThL BO3MYyIIarolliee BO3ZeNCTBIe, TIPOSIB/ISIOLEeCs B
pe3KoM HM3MeHeHWM OOCTaHOBKU W TpeOyrolljee OT 00ydaeMbIX HeOpJWHApHBLIX AeHcTBUM. B
OTBeT Ha JTO C/yllaTeJd [AO/DKHBI TIPUHSTH pelleHue, YCTpaHsollee TOC/IeCTBHe
BO3MYII[AIOIIIETO BO3/IeHiCTBUS WM YMEHbIIIalolljee ero OTpULiaTe/IbHOe BIUsHUE.

TecTupoBaHMe —  CUCTeMa  CTaHJAPTU3UPOBAHHBIX  3aJlaHUM,  TI03BOJISIOIIAsS
aBTOMAaTU3UPOBATb TIPOLIElypy M3MepeHusi YpOBHS 3HAaHWW M yMeHHN 00ydJaroierocs.
KoHTponbHast paboTa — CpejCTBO IPOBEPKM yMeHWM TPUMEHSITb TO/yueHHble 3HaHUs [Jisi
pellieHUs 3aflay OTpe/ie/IleHHOr0 TWUIA I0 TeMe WX pa3feny. TeKyluil KOHTPO/b 3HaHUU
ocylecTB/isieTcsi B ¢popMe MpoBeJieHNsi CeMUHAPOB, pellieHUs 3a/ay, TeCTUPOBaHUS, a Takke B
MpeAyCMOTPEHHBIX ~ (opMax  KOHTPOJII ~ CaMOCTOSITelbHOW — paboTel.  KoHcynbTanmu
TIperiofiaBaTesisi TPOBOJATCS [Jisi O0YYalOIIUXCs C IIebI0 JOTIOJTHUTE/TBHBIX DPa3bsCHEHWH U
vH(OpMaIM 10 BO3HUKAIOIIUM BOIIPOCAM TIPH BBIOJTHEHUM CaMOCTOSITE/TbHOW PabOThl WIIH
MO/ITOTOBKe K MPaKTUUYeCKUM (CeMUHApCKUM) 3aHSTUSIM, MOJTOTOBKe pedepaToB, a Takxe IPU
MO/JTOTOBKe K 3aueTy. KoHCy/bTallvy TperoziaBaTesisi IPOBOJSATCS B COOTBETCTBUM C IpauKoM,
yTBep)X/IeHHbIM Ha Kadezpe, 00yUaromuiicss MO>KeT 03HAaKOMHUTBCSI C HUM Ha MH(OPMALIMOHHOM
creHzie. JlomoNHUTebHBIE KOHCY/IBTALIMM MOTYT OBbITh Ha3HaueHbl IO COTIACOBAHHUI) C
TIpero/ilaBaTe/ieM B UHAWBUYaTbHOM ITOPSIIKE.

10 KypcoBoii npoekTt (padora)
BrIno/iHEHHe KypCOBOTO TIpoeKTa (paboThl) y4eOHBIM IJIaHOM HW3YYeHHs AWUCLUIUIMHBI He
TpelyCMOTPEHO.

11. IlepeueHb HH(OPMALMOHHBIX TEXHOJIOTUM, HCIOJb3yeMbIX IPH OCYyLIeCTB/IEHHHU
o0pa3oBaTe/IbHOr0 mMponecca Mo AWUCHUIVIMHE, BK/IKOYas I[epeyeHb MPOrpaMMHOI0
ob0ecneueHusi 1 UHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
11.1 Ilepeuenb uH(POPMAYUOHHBIX MeXHO/A02UL, UCNO/Ab3yeMbIX Npu ocyujecmeneHuu
obpa3zoeamenbHo20 npoyecca
— 3JIeKTPOHHBIE 00pa30BaTe/IbHbIE PeCYPChI;
— MCIO/b30BaHMe CJlan-Tipe3eHTaluy;
— W3yyeHHWe HOPMAaTHMBHBIX [OKYMEHTOB Ha O(ULManbHOM caiTe ¢eJiepasbHOrO
opraHa MCITOJTHUTe/TbHOHN B/IaCTH, TIPOPab0TKa J0KYMEHTOB;
— WHTEepaKTUBHOe 00IrieHre ¢ 00yvaromUMUCST U KOHCYJ/IbTUPOBAHUE TIOCPe/[CTBOM
3JIEKTPOHHOM TOYTBI.

11.2 Ilepeuenbp npozpammHO20 obecneueHusl, UCNO/Ab3yeMO20 Npu ocyujecmesaeHuu
obpa3zoeamebHO20 npoyecca

HpI/I OCBO€HHHU OJUCHUIIZIMHBI UCII0J/Ib3YeTCA JIMLEH3WOHHOE IMTPOrpaMMHOe obecrnieuenue:

® ornepalyoHHble cucTeMbl Astralinux(vav vHasi orepalvoHHas CUCTeMa, BK/IFOUEHHas B
peecTp OTeueCTBEHHOTO TIPOTPaMMHOT0 00ecrieueHus);



e xomruieKT o¢ucHbix mnporpamm P-7 Oduc (B cocraBe TeKCTOBOrO IPOLECCOPa,
nporpaMMbl  paboOTbl C  3/IeKTPOHHBIMU  Tab/nWijaMH, TporpaMMHble  CpeZCTBa
peJlaKTUPOBAHUs ¥ IeMOHCTPAL[UU TIpe3eHTal|i);

® IIporpamMma IIPOBEPKH TEKCTOB Ha IpeaMeT 3aMMCTBOBAHMS «AHTHUIIIAaruaT».

12 Marepua/ibHO-TEXHHYECKOe o0ecrneyeHHe JUCHUIITHHBI

B cnenmanusupoBaHHol Jabopatopun  6-415 «VHTeprupoBaHHOTO MOHHTOPHHTA
OKpY>Kalollleld cpeJibl» HAXOJUTCS CTeH/bl, IIakaTbl WM 00OpyZOBaHWe, TIpe/CTaB/leHHOe B
Tabnurie.

Ne | HammeHoBaHue KosmmuectBO
1 Ph-meTp nepeHocHo# 2 T
2 AnemomeTtp 5 HIT
3 I'urpomeTp 5 mT
4 Becs1 snekTponnbie Ohaus UPS-202 1wt
5 Hacoc 11eHTpOoOeXHbIH 2 1T
6 I'enepatop I'3-118 1
7 Mojienb TypOUHBI 1t
8 Y cTaHOBKA 0 ONPECHEHHIO MOPCKOM BOJIBI 1 T
14 | AnTeyka MHAWBHU/yabHasI 1 mr

MybTHMejUlHBIE CPeACTBa
1. TeneBusop

2. DVD
3. Ilpoektop
4. DkpaH

Ilnsi caMocTosITe/TbHOM pabOThl 00YUalOL[UXCSl MCIIO/B3YIOTCS KaOuHeThl 6-214 u 6-314;
KaK/IbIi KabuHeT 000py/[0BaH KOMITJIEKTOM yueOHOU mebenu, [ByMsl pabOurMy CTaHIUSMU C
JOCTYTIOM B WH(OPMAIMOHHO-Te/IeKOMMYHHUKALIMOHHYIO CeThb «VIHTepHeT» W B 3/I€KTPOHHO-
oOpa3oBaresibHYIO Cpe/ly OpraHU3aLH, IPUHTEPOM U CKaHEPOM.



Jlono/THeHUA ¥ U3MEHEeHHUsI B paboueii mporpamMmme 3a
/ VUeOHBIN roj

B pabouyio mporpaMmy MO JUCLAIIIMHE «B0300HOB/IsIEMBIE WCTOYHMKM JHEPTUU U
pecypco3HeprocOepe>xeHue» 1o HaripasieHU0 nmoArotoBku 20.04.02 «I1puposoo6ycTpoiicTBO U
BO/IOTIO/Ib30BaHKE» BHOCSTCS CJIe/IyIOILIMe IOTIONTHeHUST U U3MeHeHUsT:

,Z[OHOJ'IHQHI/IH 1 NU3MeHeHHs BHeC

(momxHOCTb, ®.1.0., MoAHUCH)
Pabouast mporpaMma repecMOTpeHa 1 0j00peHa Ha 3ace/jaHUu Kadeapsl
«3alluTa OKpY>Karollieil cpeJibl U BOZAOIIOIb30BaHKEe»

« » 20 r.

3aBefytromiuii Kadeapoii




