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1. Hesap n 321241 y4eOHOM IMCUMILITHHBI

Llenpro Kypca BO30OHOBIISIEMBIE MCTOUHHKH HEPTHH U PECYpcOCOEpeKeHUE — SBISIETCS
U3y4eHHE CTYJAEHTaMH UCIOJIb30BaHMs PA3JIMYHbIX BUI0B MCTOUHUKOB SHEPIUH.

2. TpeGoBaHus K pe3yabTaTaM OCBOECHHUS THCIHHIIMHBI

[Ipouecc u3yueHus: AMCUUILIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIACAYIOIIUX KOMITETECHIIHI:

ITK-1

— CrnocobeH aHamU3UpPOBaTh HAy4HbIE JIAHHBIE,

HaAOJIFOIEHUNA

pe3yJIbTaThI

SKCIIEPUMEHTOB U

Tabnuna — [Tnanupyemblie pe3yabTaTbl 00yYSHHs TPU U3YUYEHUU TUCIUILIMHBI, COOTHECEHHBIE C
MJIaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS 00pa30BaTEIbHON MPOrpaMMbl

Kon HaunmenoBanue Kona v nHaumenoBanue | [lnanupyemslii pe3ysibTaT Kon
KOMITE KOMITETCHIIUH WHJIMKATOPA OCBOCHHMSI | OOYUYCHHUS 110 TUCLHHUILIUHE | TIOKA3aTeJIsI
TEHIIH [1K OCBOCHUS

u
[1IK-1 |Cnocoben ananmu3upoBaTh|UA-Llucs: 3HaeT meroms!|3HaTh:

Hay4HbIC JlaHHbBIe, | A3 HAYTHBIX IAHHBIX. | \eropr aHanmu3a HaydHbix| 3(ITK-1)1

pe3yIbTAThI U-20ca: Ywmeer|JAaHHBIX

SKCIIEPUMEHTOB 1|OPOPMIATE  PE3YNBTATH Y \eTp:

HaOJTIOICHNIH Ei:;:;)oamenbcmx sador. | O(QOPMIIATE  Pe3YILTATEI (IK-1)1
HAYYHO-HCCIICIOBATEIIbCKUX
pabot
Baagern:
- HaBbIKaMU O(OpMIICHUS
pe3yJIbTaToB HAy4YHO-
uccienosarenbckux pador | B(IIK-1)1

3. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30oBaTebHOIl MPOrpaMMbl

JucuunnrHa «Bo300HOBIsIEMble HMCTOYHMKH JHEPTUM U pecypcocOepexeHue»  sBIseTCs
JUCIUIUIMHON MO BBIOOPY Y4eOHOro IjlaHa OCHOBHOW Mpo¢ecCHOHaIbHONW 00pa3oBaTeIbHON
POTPaMMBI.

4. ConepxaHue TUCHUILTUHBI
4.1. Temamuueckuii naan OUCUUNTUHDL
Ounasn gopma o0yueHus
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Pa3znen 1. O6mue cBeneHus o KouTtposba
BO300HOBIISIEMBIX HMCTOYHUKAX 72 7 2 5 - 63 | as pabora,
SHEPTUH orpoc




Tema 1: BBemenune u oOme
CBEJIEHUSI O BO300HOBIIEMBIX
HCTOYHHUKAX SHEPTHUH.

Ormpoc

Tema 2: JlonmacTHBIE HACOCHL.

Ormpoc

Tema 3: [Ipyrue Tumbl HACOCOB
Y BOJIOTIOTbEMHUKOB.

Ormpoc

Tema 4: TI'mapaBiuueckue
TypOUHBI.

Onpoc

Tema 5: HayuHble NpyUHIKUIIBI U
TEXHUYECKHE Ipo0IIEMBbI
UCIIOJIb30BaHUs
BO300HOBJISIEMBIX HCTOYHUKOB
SHEPTUU.

Onpoc

Tema 6: [ToTpebneHue SHEPTHH
u ero YKOHOMHYECKHE
PE3yIbTATHL.

Onpoc

Tema 7: OCHOBBI
HCIIOJIb30BAHHUSA BOJHOU
SHEPTHH.

Ormpoc

Tema 8: Mamnas
TUAPOIHEPTETUKA.

14

Ormpoc

Pazpen 2. Hayunsle
OPUHIUIBI W TEXHUYECKUE
POOJIEMBI HCIIOJIBL30BaHUS
BO300HOBIISIEMBIX HMCTOYHUKOB
SHEPTHH.

72

63

Kontponsu
as pabora,
ompoc

Tema 9: DHeprust NpUIMBOB.

10

Ormpoc

Tema 10: Dueprus TeueHui.

10

Ornpoc

Tema 11: Hcnoms3oBanus
JHEPrUHU COJIHIA U BETPA.

10

Ormpoc

Tema 12: Hcnoms3oBauue
SHEPIUM JIeNIeHUd saep |
TEPMOSIZICPHOTO CUHTE3a.

10

Ompoc

Tema 13: Hcnoms3oBauue
HU3KOTEMIIEPATypHOTO  TerJa
3eMJIH, BOJIbI, BO3yXa.

10

Ompoc

Tema 14: Herpanuunonusie
VCTOYHUKU DHEPTHH.

10

Ompoc

Tema 15: IlepcrnekTuBHbBIE
HampaBjieHuss B obyactu
HETPaJULIMOHHBIX MCTOYHUKOB
SHEPIUH. CornuanbHbie
acrekTsl W 0e30macHOCTh
UCIIONIb30BAaHUSL  Pa3IMYHBIX
BUJIOB SHEPrUuu L
OKpYKaroIleu cpebl

12

Ompoc

3auet nud.

Bcero

144

14

10

126




4.2. Conep:xkanue U CUUILIMHBI

Pazoen 1. Obugue ceéedenus 0 60300H061AeMbIX UCHOYHUKAX IHEPSUU

Jexuua 1.1. Beeoenue u oougue ceedenHus 0 60300H0611EMbIX UCHIOYHUKAX IHEPZUU
PaccmaTpuBaemble BOpOCHI:

Pa3BuTHe SHEPreTHKU U COCTOSHUE OKPYKAIOIIEH CPeIbl.

Bo3o0OHoBIIsIeMBbIE 11 HEBO30OHOBIISIEMBIE HCTOYHUKH SHEPTHH.

BozobHoBnsieMble W HEBO30OHOBISIEMblE HCTOYHUKHM dSHeprud. OCHOBHBIE 3aJaud IPU
IIPOEKTUPOBAHUHU U IKCIUTYaTAllMM TUAPOIIEKTPOCTAHINI U HACOCHBIX CTaHIIU.

Kpatkuit uctopuueckuii 0030p pa3BUTHsI THAPOIHEPTETUKH U MAIIMHHOTO BOJIOTIOIbEMA.

Tunel TUAPABIMYECKUX MAIIMH W THAPOCHIOBBIX YCTAaHOBOK M HUX SHEPro-3KOHOMUYECKHE
MOKa3aTeu

Posib  TMApPOANEKTPOCTAHIIMI M HACOCHBIX CTAaHUHMK B BOJOXO3SMCTBEHHBIX KOMILUICKCAX,
SHEPrOKOMILIEKCOB U B CO3/IaHUU TEPPUTOPHUATILHO-TIPOU3BOICTBEHHBIX KOMILIEKCOB.

Jekyua 1.2. Jlonacmuwie Hacocwl.

PaccmaTpuBaemble BOpOCHI:

Knaccugukanuss 7T0mMacTHBIX HAcOCOB M WX MapkupoBka. OOJacTe NPUMEHEHHUS HACOCOB
pa3IMYHBIX MapoK IO MOja4Ye U HAIopy.

KoHcTpyKiuu 1eHTpoOex HbIX, OCEBBIX U IMarOHAIbHBIX HACOCOB.

[TpunHMn AecTBUS LEHTPOOESKHBIX HAcOCOB. TeueHne KUAKOCTU B KaHajgax pabouero Koseca.
Bxon xuakoctu Ha pabouee Kosieco U BbIXOA M3 Hero. OCHOBHOE ypaBHEHME LIEHTPOOEKHOIO
Hacoca. 3aBHUCHUMOCTh TEOPETHYECKOr0 HAamopa MEHTPOOEKHOro Hacoca OT 4YHCla JOomacTeit
pabouero koseca. JleCTBUTEIBHBIN HAMOP IIEHTPOOESKHOTO HAcOCa.

KpaTkas Teopusi 0ceBbIX HACOCOB.

Teopust mogOOHBIX JIoMAacTHBRIX HacocoB Kpurepun momodbus. Kospdumment ObIcTpoXoaHOCTH
JIOTIACTHBIX HACOCOB.

Knaccugukarus 10macTHBIX HACOCOB MO KOA(PPHUIIHEHTY OBICTPOXOTHOCTH.

Kapuranus B JOMAacTHBIX Hacocax: IMOHSTHE, MPUHIMIIBI BO3HUKHOBEHHS, BO3JIEHCTBUS Ha
JeTanu M padboTy Hacoca. Mepbl G0pbObI C BOSHUKHOBEHHEM W TOCJIEACTBUSMU KaBUTALUU B
JONAacTHBIX Hacocax. KaBHUTallMOHHBbIE HCHBITAHUA HAcOCOB. KpUTHUECKMI W JTOMyCTUMBIN
KaBUTALIMOHHBIE 3aI1aChl.

XapakTepuCTUKH JIOMACTHBIX HACOCOB: padouue, yHUBEpCalbHbIE, Oe3pasMmepHble. Bumel u
OCOOEHHOCTH XapaKTEpUCTUK pa3IMYHbIX THUMOB HacocoB. CoBMmecTHass paboTa Hacoca C
TpybonpoBojgoM. Pabouas Touka. CriocoObl peryaupoBaHHs pabOThl HACOCOB. YCIIOBHS IyCKa
JIOTIAaCTHBIX HACOCOB.

[TapannensHas U mocienoBaTeNbHas pad0Ta HACOCOB.

HcnprTanus J0MacTHBIX HACOCOB.

Hekuua 1.3. /I[pyeue munvt HACOC08 U 6000N00BEMHUKOE

PaccmaTpuBaeMble BOIIPOCHI:

Knaccudpukanus o06beMHbIX HacocoB. [IpuHIMN geicTBUs, KOHCTPYKIMH U 00JIacTH
NPUMEHEHUS PA3TUYHBIX TUIIOB 0ObEMHBIX HACOCOB.

[Tpunumn neicTBUS, KOHCTPYKUIMM U 00JacTh MPUMEHEHUS BHUXPEBBIX, LIHEKOBBIX,
BUOPAIIMOHHBIX U CTPYHHBIX HACOCOB.

Jekuua 1.4. I'uopasnuueckue mypounuol.

PaccmarpuBaemble BOIIPOCHI:

Knaccugukarus TypOuH u ux MapkupoBka. O61acTb NpUMEHEHUS TYpOUH Pa3IMYHOTO BUAA 110
HAropy.



KoHcTpyKkiuu TypOMH pa3iMyHBIX BHJIOB: OCEBBIX MOBOPOTHO-JIOMACTHBIX, TOPHU30HTAIBHBIX
OCEBBIX, TUArOHAIBHBIX, PaUAIbHO-0CEBbIX, KOBIIOBBIX, IBYKPATHBIX, HAKJIOHHO-CTPYHHBIX.
[Mpuniun neiictBus TypOMH M ONpe/eieHrne MX MapamMeTpoB: Pacxoia, HAmopa, MOIIHOCTH U
KIIJI. OcHOBHOE ypaBHEHHE paOOTHI TYpPOUHBI.

[TpuHLIMIIBI MOJEINPOBAHUSL. Y PAaBHEHUS [1OA00MSL.

KaBuranus u gomyctumasi BbICOTa OTCAChIBaHHUS.

DHepreTUYecKre XapaKTepUCTUKH TypOuH.

Ilpakmuueckaa padoma 1.1. Onpedenumo noauyrw mouwgnocms nacoca N, nepexkauusarouiezo

yucmyro 600y. Ilnotocts Boasl p=1000 kr/m®; mopagy Q, mamop H u KIIJ] n Hacoca NpuHSATH
CcOriIacHo BapuaHTa 10 Tabmuue 1. g=9.8 m/c2.

Tabmuma 1

[TapameTp 1 2 3 4 5 6 7 8 9 10

Q,Mc | 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 11 0.9 0.8 0.7 0.6 0.5 1.2 1.4 1.8 2.2

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

Q,mc | 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 14 1.2 0.88 1.6 2.1 0.9 0.6

[Tapamerp| 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 14 1.8 2.2

Jekuuna 1.5. Hayunvie npunyunsl u mexHuyecKkue npodIemMvl  UCNOIb306AHUA
60300H067151€MbIX UCIOYHUKOE IHEPIUU

PaccmarpuBaemble BOIIPOCHI:

OCHOBEI UCITOJIL30BaHUS BO30OHOBIISIEMBIX HCTOYHHKOB OHECPTHUH.

Hcrounnku sHepruu Ha 3emiie. OCHOBHBIE TOHATHS W omnpezencHus. Bo3oOHOBiIseMble U
HEBO300HOBJIsIEeMble UCTOYHUKHU dHeprun. [lokasarenu konnyecTBa U kauecTBa sHepruu. ConHIe
U aTOM - IIEpBUYHbIE U €MHCTBEHHBIE HCTOYHUKU dHEpruu Ha 3emiie. PopMbl TpaHChOpMaIH
U aKKyMYJIMPOBaHUSI COJIHEUHOUW SHepruu. DHeprus B atmocdepe, ruapochepe u ouochepe.
HayuHble NpUHIMIIBI M TEXHUYECKHE MPOOIEMbI UCTIONIb30BAaHUS BO3OOHOBIIIEMBIX HCTOYHUKOB
SHEPIHH.




Jexyusa 1.6. Ilompebaenue Inepecuu u e20 IKOHOMUYECKUE PE3YTbMAMbL.

PaccmarpuBaembie BONPOCHI:

Poct notpebienust sHepruu, Kak nokasareisb pa3Butus oodmecta. CTpykTypa U 3QpGeKTHBHOCTh
3aTpaT Ha [OJIyYE€HUE YHEPTHUH.

Macmtabsl, 3G(EeKTUBHOCT, W IJIOTHOCTh HCIOJB30BaHUS JHEPrHH. OHEPreTHUecKoe
pallOHUPOBAHME 3EMHOr0 IIapa. DKOHOMHUYECKHE M SKOJOTUYECKHE MpOOJEeMbl pPa3BUTHS
SHEPreTHKU.

Ilpakmuueckaa paboma 1.2. Onpedenums noanyo mowgpocms N Hacoca, nepekauusarouiezo
nyasny. Ilnotocts mymbnsl p=1200 kr/m®; momauy Q, mamop H m KIIJ] m Hacoca IpHHATH
COTJIACHO BapuaHTa 1o Tabnuue 2.

Tabnuua 2

[TapameTp 1 2 3 4 5 6 7 8 9 10
Q, M%lc 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
[Tapamerp| 11 12 13 14 15 16 17 18 19 20
Q, M¥lc 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, M%lc 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’lc 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, % 7 72 84 88 92 86 94 88 64 91

Jekuua 1.7. Ochoebl ucnonb306anus 600HOI IHEPUU.

PaccmaTprBaeMblie BOIIPOCHI

OHepreTMyeckuil TMOTEHIMal pPEeK U OCHOBHBIE CXEMbl €ro HCHOJb30BaHUA. TuIbI
runpossiektpoctaniuit (I'DC). Pexxum peku u ero usMeHeHue mpu crpoutensctse [IC.
Bonoxpannmmma.

CocraB coopyKeHHI THIPOY3J10B U KOHCTPYKTUBHBIE cxeMbl [ DC. OCHOBBI NPOEKTUPOBAHUS
peunbix ['DC. Dxonoruyeckue npooiIeMbl THIPOIHEPTETUKI

Ilpakmuueckaa __paboma__1.3. Onpedenumsv O0ORYCHUMYIO 2€0MEMPUYECKYIO  GbICONLY
ecacviganua Hs ona oceeozo macoca, npu Komopoiu € Hacoce He 0Oydem Kagumayuu.
ATt™mocdeproe naBieHHe Pary = 10° ITa. OTMeTky HmkHero Obeda hus, moTepnm Hamopa BO
BCaChIBAIOIIEM TpyOompoBoje Ny, Temmeparypy BoOAabl { ISl BBIYMCICHHS JIaBJICHUS
HACBIIIIEHHOTO BOASHOTO napa Pu(t) mpuHsaTh U3 Tabmuiel 3 cornacHo BapuaHTta. [lomavya Hacoca
Q=52 Mo/c, JIOMTYCTUMBIN KaBUTAIIMOHHBIH 3armac Ahyon Tipu Takoi mogaun pasex 12.0 m.

Hs < (Par/pg) — (N16/900) - ANon — hse — (pu/pQ)

Tabmuma 3



[Tapametp 1 2 3 4 5 6 7 8 9 10
Nus, M 0 50 75 100 110 120 140 160 180 200
Nae, M 4.0 5.0 6.0 6.5 6.6 4.8 6.8 5.4 5.3 5.9
t,°C 20 24 25 30 35 40 45 46 48 50

[Tapamerp| 11 12 13 14 15 16 17 18 19 20
Nus, M 250 300 400 500 550 600 660 680 700 720
Nae, 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

[Tapamerp| 21 22 23 24 25 26 27 28 29 30
g, M 250 300 400 500 550 600 660 680 700 720
Nae, 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

[Tapamerp| 31 32 33 34 35 36 37 38 39 40
s, M 0 50 75 100 110 120 140 160 180 200
Nee, 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

Jekuua 1.8. Manas zudpoynepzemuka

PaccmarpuBaembie BOIPOCHI:

Kpartkwuii uctopuueckuii 063op. [loTennuman manoit ruapossepretuku. Kinaccupukanus u cxemsl
Masibix ['9C. Bogoxo3sicTBEHHBIE U BOJHO-YHEpreTHYecKke pacueTsl Mayibix ['OC.

OcHoBbl npoektupoBanuss Mmanbix [DC (MI'OC). OcnoBHoe ob6opynoBanue MIOC.
['unpocunoBoe oOopynoBaHHe. OIEKTpOTEXHHUYECKOoe obOopynoBanue. CraHgapTuzalus U
aBToMatuzanus Maiasix ['9C.

CoopyxeHusi KOMIUIEKCHBIX THAPOY3J10B ¢ MaibiMu ['9C. Cxemsbl crpoutensctBa MI'OC.
Bonoxpanunumia mansix I'9C 1 ux Bo37€HCTBHUE HA OKPYKAIOIIYIO CPEy

Paszoen 2. Hayllele npunruyunsl U mexHuuecKue npo&lleMbl UCROIb30GAHUA 60300H08/IAEMBIX
UCMOYHUKO6 IHepzuu

Jekuua 2.1. Iuepeus npunueos

PaccmatprBaeMble BONIPOCHI:

[TpunusHeie 3nexTpoctanuuu (I13C). PacueTrsl sHepreTrueckoro norennuana. Knaccudpukanus
1 KOHCTpYKTUBHBIE cxeMbl [IDC. OcHoBHOE 00opynoBanue. OcobernHoctu crpoutenbcTBa [19C.
Pa6ota [19C B KOMIUIEKCE C JPYTUMHU UCTOUHUKAMH JIEKTPOIHEPIHH.

OnbIT cTpouTENLCTBA U AKCILTyaTanuu. Bo3aeiicteue [19C Ha okpyKaroIIyto cpeny.

Jekuua 2.2. Jnepeus meuenuil.

PaccmaTpuBaemMble BOIIPOCHI:

DNEKTPOCTAHINH, HCIOJE3YIONIME SHEPTHUI0 TeueHWi. HariaBHbIe W CTallMOHApHBIC pPEYHBIC
anekTpocTaHiui. KOHCTpYKTHBHBIE CXeMBI. VICIOb30BaHHe SHEPTUN OKEAHUYECKUX TEUCHHIA.
BonHOBEIE 3nekTpocTaHIii. KOHCTPYKTHUBHBIC CXEMBI. DHEpreTHUecKas W IKOHOMHYECKas
3¢ (HEeKTUBHOCTH BOTHOBOW DHEPTETHKH.

Ilpakmuueckan _padoma 2.1. Onpedenrumsv Oonycmumyio evicomy omcacwviéanus Hs onsa
mypounsl C 3a0annvimu nanopom H, pacxooom eoowr Q, KII/I n, wacmomoii eépawjenus
pabouezo koneca N=100 o06/mun. Vcnonb3oBaTh (QOPMYINIBI Ui ONpPEAETICHUS BBICOTHI
otcackiBaHus Hs, ko3 duirienTa kaBUTallMl G U OBICTPOXOIHOCTU TYpOMHBI Ns, PUBEICHHBIE




Hmwke. Temneparypy Bojbl HpunsTh, pasHoii 20 °C. Iapamerpst H, Q, 1, hus mpunsaTH cormacHo
BapuaHTa 1o Tabaure 5.

Hs = (Pari/pg) — (Ps/pg) — (hss/900) - o:-H

or=1.150c

o = (ns + 30)18/200000

Ns = n'(1.36'NKBT)O'5/H1'25
NBr — MOIIHOCTH TypOuHBI N, BepaxkeHHas B KBT:
Nxs: = N/1000

[TapameTp 1 2 3 4 5 6 7 8 9 10
Q, Mfc 220 330 360 180 230 310 210 270 360 400
H, m 80 100 120 110 84 92 106 110 120 88

n 92 88 96 94 89 86 91 93 84 98

s, 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

s, M 96 128 148 168 220 246 380 390 406 366
[Tapamerp| 21 22 23 24 25 26 27 28 29 30
Q, M¥lc 185 196 215 335 345 426 376 386 426 436
H, m 80 100 120 110 84 92 106 110 120 88

n 89 90 86 92 94 96 81 91 85 88

Nus, M 122 132 154 169 210 230 254 268 274 324
[Tapamerp| 31 32 33 34 35 36 37 38 39 40
Q, M¥lc 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

Nus, M 126 186 225 325 425 336 236 299 334 385

Jlexkyua 2.3. Hcnonv3oganua snepeuu connya u eempa.

PaccmaTpuBaeMble BOIIPOCHI:

[TpuHIMNIUATbHBIE CXEMbl UCIOJIB30BaHUs PHEPrUM coiHua. [Ipsimoe npeoOpa3oBaHue SHEPTUU
COJIHEYHOTro u3iyueHHus. DOoToaneMeHThl U colHeuyHble Oartapen. DOTOCHMHTE3 U IPOLECCHI
(GbopMHUPOBaHUS OPraHUYECKOIO TEIlIa.

Conneunsle HarpeBaTeny U neyn. ColnHeuHbIe IPYIbL.

Knaccudukanus M KOHCTPYKTHUBHBIE CXeMbl coOJHEUHbIX anekTpocTaHuuid (COC). OmnbIT
IPOEKTHUPOBAHUS, CTPOUTENBCTBA M HKCIUTyaTaluu. PaboTa CONHEYHBIX 3JIEKTPOCTAHLUN B
KOMIUIEKCE C JPYTMMM HCTOYHUKAMM SHEpruu. BosnelcTBHE COTHEUHBIX 3IEKTPOCTAHLIMNA Ha
OKPY’KalOLIyI0 Cpeny

Hcnonp30BaHus SHEPTUH BETpa.

Ouneprust Berpa. Pexxum BeTpa B cBOOOAHON armMochepe W B TNPU3EMHBIX  CIOSX.
TypOynentHocTs. Bo3nelicTBue BeTpa Ha 37aHus U COOpYXKeHHs. BeTpoBble kKaacTpbl U aTiiachl.
Hcnonb3oBanue sHepruu Berpa. Berposneprermueckuil moteHuuan. Cxembl MpeoOpa3oBaHUS
sHeprun BeTpa. Berposwie snexTpoctanimu (BOC) u BerponacocHble ycraHoBku (BHY).
OCHOBBI @3pOIMHAMUYECKOTO pacyerTa.



N3onmupoBaHHble M cUCTeMHble BerpoarperaTsl. OOnactu npuMeHeHus. [IpuHIUNBL
MIPOEKTUPOBAHUSA, CTPOUTENHCTBA U dKcIUTyaTaunu BOC. TeXHUKO-3KOHOMUYECKHUE MMOKA3aTENH.
BozneiictBue BOC Ha okpyxaromryto cpeny. [Ipodiaembl 1 nepCcneKTHBBI BETPOIHEPTETUKH

Ilpakmuueckasn padoma 2.2. Onpedenums pacxoo 600wt Q cuopomypounvt I'IC, umerowei
onpedenennvie mouinocmo N, nanop H u KII/I n. IlapameTpsl TypOUHBI NPUHATH 1O Tabnuue 4
COIJIACHO BapHaHTa.

Q =N-/p-g-Hn
[TapameTp 1 2 3 4 5 6 7 8 9 10
N, MBtr | 400 500 600 650 480 490 510 360 220 400
H, m 80 100 120 110 84 92 106 110 120 88
n 92 88 96 94 89 86 91 93 84 98
[Mapamerp| 11 12 13 14 15 16 17 18 19 20
N, MBtr | 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
[Tapamerp| 21 22 23 24 25 26 27 28 29 30
N, MBtr | 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
[Tapamerp| 31 32 33 34 35 36 37 38 39 40
N, MBtr | 300 320 360 450 510 200 280 260 410 610
H, m 170 94 126 156 146 126 96 110 120 100
n 89 90 86 92 94 96 81 91 85 88

Jekuua 2.4. Hcnonv3oeanue snepeuu 0eieHusn A0ep u mepmosadepHozo cunmesa.

OnpIT MPOEKTUPOBAHMSI, CTPOUTENIBCTBA M JKCIUIyaTallUd aTOMHBIX 3nekTpocTaHuuii (ADC).
DKOJIOrHYeCcKHe acleKThl aTOMHOM SHEPreTUKU.

buosHepreruka.

Knaccugukauss OHOTOIUIMBA, TEXHOJIOTHUS M CXEMbl €ro TMOJY4YEHUS U MCHOJIb30BAHMUS.
CoBpeMeHHBIE MTEePCIIEKTUBBI Pa3BUTHS OMOIHEPTETHKH.

Jekuua 2.5. Ucnonv3oseanue Hu3KOmemMnepamypHozo mena 3emiu, 600bl, 6030yxa
PaccmarpuBaembie BOIIPOCHI:

['eorepmanbHbie dJEKTpOCTaHIMU. [IpUHIUIIUATBHBIE CXEMBI U OCHOBHOE OOOpYIOBaHUE
reoTepMajbHbIX 3JE€KTPOCTAHIINM. OcobenHoctu CTPOUTEIBCTBA reoTepMajbHbIX
AIIEKTPOCTAHLIUN U UX BO3/EHCTBHE HAa OKPYKAIOIILYIO CPELY.

Ilpakmuueckaa_paooma_2.3. a) Ilonv3yace ¢hopmyramu meopuu noooous, 6wvl4uUcaumb
napamempovl  MOO€IbHO20 HACOCA, 2€0MeMpPUYecKu U KUHEMAMu4ecku nooooH020
namypuomy: Qu, Hu, Ny, 1my. lapamerpsr nHatypaoro Hacoca Qu, Hy, Nu, Mu ciienyer npussarhb
no tabauie 1 cormacHo Bapuanta. KosddunumeHt reomerpuueckoro noaodus ip = (Du/Dy) u
4acTOTHOTO MO100us in= (Nu/Ny) TakKe NPUHSTH 1O TabHIe 1.

QM = QH‘iD_S'in_l

HM = H]—]'iD-Z'ir]-2



NM = NH'iD_S'in_3
Mu = 1 — (1- Mu)-ip%*-in02

0) Bviuucnums koIgppuuyuenm ovicmpoxoonocmu Ns HaAcoca, XapaKmepucmuku Komopoz2o
oanvl 6 madnuye 1 coenacno eapuanma. Yactoty BpaiieHus pabodyero Kojueca Hacoca MPUHATH
Ny paBHOM 80 00/MHH.

- 0.5 .4 -0.75
ns - 3.65'QH 'HH 'nH

Jexyua 2.6. Hempaouyuonnsie ucmouyHuKu Inepeuu.

Hcnons3oBaHrue OBITOBOTO W MPOMBIIUIEHHOTO Mycopa. TepMOAJIeKTPUYECKUE TeHEpaTOPhl U
TEPMOIMUCCHOHHBIE TMpeoOpa3zoBaTesid. TOMIMBHBIE JJIeMEHTH.. BojgopoaHas sHepreTuka.
MarnuToruipoIMHaMU4eCK1e reHEPATOPHI. I'uapoocmoTuueckue AJIEKTPOCTAHLIUU.
['enuoxocMuyeckue 3HEprocOOpHUKU. AKKYMYJIUPOBAHUE U Tiepeauya YHEPriu Ha PacCTOsTHUE.

Jexyua 2.7. Ilepcnekmuenvie nanpasienus 6 o00aacmu HempaOUyUOHHBIX UCHOYHUKOS
anepzuu. Coyuanvhvle acnekmosl U 0€30NACHOCMb UCNOIb306AHUA PAZIUYUHBIX 6UO08 IHEPLUU
07151 OKpycaroueil cpeowl

Paccmampusaemvie sonpocwi:

O030p OCHOBHBIX PE3YyJIbTaTOB W MEPCIEKTUBHBIX HAMpPaBICHUN B 0OOJACTH HCHOIB30BaHUS
BO300HOBJISIEMBIX M HETPAJUIIMOHHBIX HCTOYHHKOB JHepruu. OIpenescHHe CTENCHH PHCKa
UCIIONIb30BAaHUSL PA3NUYHBIX BHUAOB 3Hepruu. ColMalibHble acleKThl U 0e30MacHOCTh s
OKPYKaIOILEH Cpeabl

CPC

B pamxkax xonTpossgs CPC npenycMoTpeHa MOArOTOBKA U 3alUTa pedepaToB 10 OJJHON U3 HHUKE
IIPEJICTABICHHBIX TEM.

[TonsTHe O BO30OHOBIIIEMBIX M HEBO30OHOBIISIEMBIX MCTOYHHMKAX SHEpruu. OCHOBHBIC THUIIBI
HMCTOYHHUKOB SHEpTruu.CBsA3h MOTPEOHOCTH OOIIECTBA B SHEPTHHU C YUCJICHHOCTHIO HACEICHUS U
yZEIbHBIM HAallMOHAJIBHBIM JJOXOJIOM.

KauecTBO HCTOYHUKOB YHEPIHH.

[I1OTHOCTh TOTOKOB SHEPrMM BO30OHOBISEMBIX W  HEBO30OHOBISIEMBIX HCTOYHHKOB.
TemmnepaTypHble I'paJHE€HTHl M TEIUIOBBIE MOTOKM B 3eMHOM Kope. KauecTBo reorepmasbHOU
DHEPIHUH.

Knaccel reorepmManbHbIX pallOHOB. OKOHOMMYECKAasl 11€J€cCO00pa3HOCTh HMCIOJIb30BaHUS
pa3IMYHBIX KJIACCOB.

CnocoOBbl UCIT0JIb30BAHUS T€0TEPMATILHOM SHEPTUH.

[TpuuBHBIE 2JIEKCTPOCTAHIIUH.

IlepcniekTHBBI BETPOBOM YHEPTETUKH.

5 Y4yeOHo-MeToqUYeCKOe 00ecnieyeHHe AJIsl CAMOCTOSITeIbHON padoThl 00y4arOLIUXCH

B nenoM BHeaynuTopHas camocTosiTeNnbHas padoTa CTyJIeHTa HpU M3Y4YEHHUH Kypca
BKJIFOYAET B ceOs CIEYIONTNE BUIBI padOT:
O npopaboTKa (M3y4eHUe) MaTepHaIoB JEKIHA;

YTeHHEe U TMpopabOTKa pPEKOMEHIOBAHHONM OCHOBHOM M JOMOJHUTEIbHON
JUTEPATYPBI;

MOJIFOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSITUSIM;

NOUCK U TMpopaboTka MaTepuanoB Hu3 HMHTepHET-pecypcoB, MEpPHOANYECKOM
neyvarTu;
O BBINOJIHEHHE JOMAIlHUX 33JaHuil B (hopMe TBOPYECKHMX 3a/JaHHi, Keiic-craaw,
JTOKJIa/10B;
O MOArOTOBKA MTPE3EHTALMN JUIsl HIUTIOCTPALUM JTOKJIA 10B;



BBITIOJIHEHHE KOHTPOJIBHOM paboThl, €clIM MPEeayCMOTpeHa Y4eOHBIM IUIAHOM
JMCIUTIIINHBL;
O MOJATrOTOBKA K TEKYIIEMY M UTOTOBOMY (IIPOMEXKYTOYHAS aTTECTAIMs) KOHTPOJIIO
3HAHWH MO TUCHUTIIINHE (3a4eT).
OcHOBHast /10Ji1 CaMOCTOATENBHOM pabOThl CTYIEHTOB MPHUXOIUTCS HA MIPOPabOTKY
PEKOMEHIOBAaHHOM JINTEPATyPHI C LENbI0 OCBOCHHS TEOPETUYECKOTO Kypca, MOATOTOBKY
K MPAaKTHYECKUM (CEMUHAPCKHUM) 3aHATHSAM, TEMAaTHKA KOTOPBIX IMOJHOCTHIO OXBATHIBAET
copepkanue Kypca. CamocTosiTeNIbHas paboTa 1Mo MOArOTOBKE K CEMHHAPCKUM 3aHSTHSIM
npezrnonaraeT yMeHue paborars ¢ nepBHYHON MH(POpMAIUEH.

6 ®oHI OLIEHOYHBIX CPEACTB JJifl NMPOBEJCHUS MPOMEKYTOYHON aTTecTalluu
o0yyaromuxcsi mo JUCUMIIHHE

6.1 CtpykTypa (poHI2 OLIEHOUYHBIX CPEeICTB

@DOH/ OIICHOYHBIX CPEICTB IJISl IPOBEICHUS POMEXYTOUHON aTTeCTalluK 00yYarOIIUXCsI
no aucuuiuinHe «Bo300HOBIsSEMBbIE HMCTOYHUKM D3HEPrUM M pecypcocOepexeHue»
IIPEJICTaBJIEH B IPWJIOKEHUU K pabouell mporpaMMe AUCLHUILIIMHBI U BKIIIOYAET B ceOsl:

0 NepeYeHb KOMIICTCHIIMKA C yKa3aHWEM JTarnoB WX (OPMUPOBAHHS B IpOIECCe
OCBOEHHSI 00pa30BaTeNbHOI MPOTrPaMMBbI;

O ONMCaHUE MOKa3aTejaed M KPUTEPUEB OLEHUBAHMS KOMIETEHUMH Ha pa3IMYHBIX
sTamax ux (GOPMHUPOBAHWSI, OTTMCAHHUE IITKAJT OI[CHUBAHWS;

O TUIIOBBIE KOHTPOJIbHBIE 3a/laHUs WU MaTepuaibl, HEOOXOIUMBIE JUISI OLIEHKH
3HAHUM, yMEHHWH, HaBBIKOB M (WJIM) ONbITa JEATEIbHOCTH, XapPaKTEPU3YIOLIUX ATaIlbl
(dopMUpOBaHUS KOMIIETEHIIMIA;

O METOJUYECKUE MAaTEPHaJIbl, ONPEACIAIOIMUE NPOLEIYypbl OLCHUBAaHUS 3HAHUM,
YMEHUH, HaBBIKOB M (WJIM) OIbITa JEATEIIBHOCTH, XapaKTepU3YIOUIUX ATaIlbl
(opMUpPOBaHUS KOMITETEHITHH.

6.2.IlepeyeHnb BONMPOCOB K HTOTOBOI aTTecTamuu (3a4er aud.)

1. ITonsaTHe 0 Hacoce. TUITBI TMHAMUYECKUX HACOCOB.

2. Tumnbl 00bEMHBIX HACOCOB.

3. Hamop nacoca. Ypasuenue bepuymnu st Hacoca.

4. OCHOBHOE ypaBHEHHE IIECHTPOOEKHBIX HACOCOB — ypaBHEHHUE Dilniepa.

5. YpaBHeHHe [JI Hanopa Hacoca ¢ y4eTOM KOHEUHOI'0 YMCIIa JIONAacTeN.

6. 'mapasnnyeckue norepu B Hacoce. I mapasnuyeckuit KI1/1 nacoca.

7. O6vemHsble notepu B Hacoce. O6bemublit KITJ[ Hacoca.

8. Mexanuueckue notepu B Hacoce. Mexanuueckuit KITJ[ nacoca.

9. Tonmeiii KIIJ nacoca. 3aBucumocts mnonHoro KIIJI Hacoca oT koa¢¢uimenrta
OBICTPOXOJHOCTHU U IMaMeTpa BXoJia B pabouee KOJIeco.

10. CBA3p MOLTHOCTH HAacoca C oAAaYeH U HAIlOpOM.

11. 3aBucumocte Hamopa, momHocTH W KIIJI Hacoca ot momauu. OntumanbHas Mojaya
Hacoca.

12. CoBMecTHas XapakTepuCTHKa Hacoca U TpyOOTpoBoIa.

13. XapakTepuCTUKHU CXEMBbl MAPAJUIENBHOIO U IOCJIEI0BATEIBHOIO MOJKIIOUEHUS IBYX
HACOCOB K TPYOOIIPOBOY.

14. IIpuHumn paboTsl BO3IYLIHBIX TOBEMHUKOB (3PIU(TOB) U THIPOIIEBATOPOB.

15. KII[I Hacoca B pexxume paboThl KHHEMAaTHYECKH MTOJJOOHOM C MOJIENbIO.

16. KaBuTanus B 1onacTHbIX Hacocax. KpuTnuecknii KaBUTallMOHHBIN 3a11aC HACOCOB.

17. TlapameTpsl TypOuH. ®opmyina 11st Haropa TypOUHBI.



18. OcHOBHBIE BUIbI TYpOHH. PeakTHBHBIC 1 aKTUBHBIE TYPOUHBI.

19. OcHOBHOE PHEPreTHYECKOE YpaBHEHHUE TYpOUHBI (YpaBHEHHE Ditnepa).

20. CBs3p paamyca Kojeca aKTUBHOW TypOMHBI C PaJinyCoOM COIUIA, KOJIWYECTBOM COIIEd,
KIIJI TypOuHBI, MOIITHOCTHIO, YIJIIOBOM YacTOM BpalieHus: kKojeca, HamopoM. Koadduiment
OBICTPOXOHOCTH.

21. Tlonatue o BO30OHOBIISIEMBIX U HEBO30OHOBISIEMBIX MCTOYHHKAX dHEpruu. OCHOBHBIE
THUIIBl ICTOYHUKOB YHEPTHUH.

22. CBs3b NOTPEOHOCTH OOIIECTBA B DHEPIMHM C YHCIEHHOCTHIO HACEJICHUS M YIEIbHBIM
HallMOHAIBHBIM JIOXOJIOM.

23. KayecTBO HCTOYHUKOB SHEPTHUH.

24. TIIIOTHOCTH IOTOKOB SHEPTHH BO30OOHOBIISIEMBIX M1 HEBO30OHOBIISIEMBIX UCTOYHHKOB.

25. TemneparypHble TpaJWEHTBl W TEIUIOBbIE MOTOKM B 3eMHOM Kope. KauecTBo
reoTepMajabHON SHEPTUU.

26. Kiaccel reoTepMaibHBIX PailoHOB. DKOHOMHYECKas 11eJ1eCO00Pa3HOCTh HUCIOJIb30BAHUS
Pa3IMYHBIX KJIACCOB.

27. CiocoObI UCIIOIB30BaHUSI T€OTEPMAIBHON SHEPTUH

7. PekomMeHnayemasi Jiureparypa
7.1 Ocnoenasa rnumepamypa

1. 3emckoB B.M. BozooHoBnsiembie nctounuku suepruu B AIIK, 2014 3bC Jlanp
7.2 /lononnumenvnas numepamypa

1. Dxcruyatanusi KOMIUIEKCHBIX THAPOY3JIOB, MeToauueckue ykazanus, 2010r., 50 ctp., 18
mt., 'opbau B.A.

7.3 Ilepeuenv Mmemoouueckux yKa3aHuil K HNPOBEOCHUI0 YYEOHbIX 3AHAMUN U
camocmoamenvHoll padome cmyoeHmos

1. [oranoB B.B. I'mapocusoBble YCTaHOBKM M BO300HOBIISIEMBIE HWCTOYHUKHU SHEPTUU:
Meroauueckre yka3aHMs K M3YYEHUIO JUCLUIUIMHBI M BBIIOJHEHUIO KOHTPOJIBHBIX
pabotr mis cryneHtoB crenuanbHOCTH 280302.65 «KommiiekcHOe HCTOIb30BaHUE H
OXpaHa BOJHBIX pecypcoB» ouyHON (opmbl oOyueHus. — [lerponaBnoBck-KamuaTckmii:
Kamuatl'TV, 2010. — 16 c.

2. TloramoB B.B. I'mapocuioBbie yCTaHOBKM W BO30OHOBIISIEMBbIE WCTOUYHUKH SHEPTHH:
Metoauueckre yka3aHMs K M3YYEHUIO IUCLUIUIMHBI M BBIIOJHEHUIO KOHTPOJIBHBIX
pabotr mns crynentoB crenuanbHOcTH 280302.65 «KomruiekcHOe HCHONb30BaHUE U
OXpaHa BOAHBIX PECYpcoOB» 3a0uHOU Gopmbl 00yueHus. — [lerponaBnoBck-KamuaTckuii:
Kamuarl TV, 2010. — 20 c.

8 Ilepeyenn pecypcoB HHGOPMAITHOHHO-TEJIEKOMMYHHKANIMOHHOI ceTH « UHTEepHET»

1. bubmuoreka EauHoe okHO pJocTynma K o00pa3oBareidbHBIM pecypcam [DIeKTPOHHBIH
pecypc]. — DnektpoH. naH. — Pexxum nmocryma: http://window.edu.ru/window/library. — 3ari. ¢
JKpaHa.

2. Poccuiickoe obpazoBanue. denepanbHblii nmopran [DIEKTPOHHBIA pecypc]. — DIEKTPOH.
naH. — Pexxum mpoctyma: http://www.edu.ru.

3.  ®epepanpHas ObC «EauHoe okHO JocTynma K oOpasoBarenbHbIM pecypcam» — URL:
http://window.edu.ru.

4. ®onn copxeiictBus  uHPOpMaTu3anuu  oOpa3oBaHus  [DNEKTPOHHBIM pecypc]. —
DnexTpoH.aaH. — Pexxum mocryma: http://www.centr.fio.ru.



5. DnexrtponHas Oubnmoreka. MHTepHeT-npoekT «Bricmiee oOpa3zoBaHuey. [DIEKTPOHHBIN
pecypc]. - DIIEKTPOH. JIaH. - Pexum JloCTyna:
http://www.gaudeamus.omskcity.com/PDF _library_economic_finance.html. — 3aru. ¢ sxpana.

6. Omnexrponnble karamoru ANUBC MAPKSQL: «Kuaurm», «Cratbu», «Jluccepranumy,

«Y4eOHO-MeToiuYecKast JuTeparypa», «ABtopedepatsl», «/lenosurapubiii donm». — URL:
http://www.vzfei.ru/rus/library/elect_lib.htm.— 3aru. ¢ sxpana.

7. DnekTpoHHO-OnOMoTeuHast cucrema «elLibrary»: [Dnexkrponnsiii pecype]. - Pexum
nocryma: http://www.elibrary.ru

8. OneKTpoHHO-0MOInoTeuHas cucrema «bykBoen»: [DnekTpoHHBIH pecypc]. - Pexum
noctyna: http://91.189.237.198:8778/poisk2.aspx

9. OnektpoHHass Oubnmoreka muccepramuii PI'B: [Onekrponnsiii pecypc]. - Pexum

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

9. MeToanuyecKue YKa3aHus AJs oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMUILIMHBI

Meroauka mnpemnojaBaHusl JAaHHOW JUCUUIUIMHBI TPEAINoJjiaracT 4YTEHUE JICKIUH,
MPOBEJCHUE TPAKTHYCCKUX (CEMHHAPCKUX) 3aHATHUH, TPYNIOBBIX W WHIUBHIYAJIbHBIX
KOHCYJIbTAIIMH 1O OTJENbHBIM (Hauboee CI0KHbBIM) clienuUIecKuM npodiieMam JUCIUILTHHBL.
[TpemycMoTpeHa caMOCTOsITeIbHAS paboTa CTYICHTOB, a TAKXKE MPOXOXKICHUE ATTECTAIIMOHHBIX
UCIIBITAHUN TIPOMEKYTOYHOM aTTecTanuu (3a4eT aud.).

Jlekyuu TIOCBSIIAIOTCS PACCMOTPEHUIO HanOOJIee BAKHBIX KOHICITYAIBHBIX BOIPOCOB.
B xoxme nekuuii cryneHTam cienyeT MOArOTOBUTh KOHCIEKTHI JIEKLUH: KPaTKO, CXEMaTHYHO,
MOCJICI0BATEIHHO (DUKCHPOBATh OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, (DOPMYIHPOBKH, 0000IICHNS;
MOMeYaTh BAXKHBIE MBICIH, BBIIENATh KIIOYEBBIC CIIOBA, TEPMHUHBI, MPOBEPSATh TEPMUHBL,
MOHSTHUS C TIOMOIIBIO SHITUKIIONEAMH, CIOBApEll, CIPABOYHUKOB C BBIMMHCHIBAHUEM TOJIKOBAaHUH B
TeTpajib; 0003HAUUTH BOIPOCHI, TEPMHUHBI, MaTepUall, KOTOPBIA BBI3BIBAET TPYAHOCTH, TOMETUTH
U TIONBITaThCSl HAWTH OTBET B PEKOMEHIyeMo#l juteparype. Ecnu caMocTosTeNnbHO HE yaaeTcst
pa3obpaThcs B MaTepuaie, Heo0XoauMo c(hOpMyIHPOBATh BOIPOC U 33aJaTh MPENOIABATENIO Ha
KOHCYJIbTAIIMH, HA MPAKTUYECKOM 3aHATHUH.

KonkpeTHble METOIMKH, MOAENH, METOJbl U MHCTPYMEHTHI CTPATETHYECKOTO aHalu3a,
OIICHKM COCTOSIHUS KOHKYPEHTHOW cpeAbl U T.J. PacCMaTpPHUBAIOTCS MPEUMYIIECTBEHHO Ha
MPAKTUYECKHUX 3aHATHUSX.

Ilenvto nposedenua npakmuueckux (CeMuHapCcKux) 3aHAmMuIl SBISETCS 3aKpeIUICHUE
3HAHUM CTYJEHTOB, TMOJNYYEHHBIX HUMH B XOJA€ HU3YYCHHUS TUCIUIUIMHBI Ha JEKIHUSIX |
caMmocTosTeNnbHO. [IpakTuueckue 3aHATHS IPOBOJAATCS, B TOM 4ucie, B popme cemuHapon. s
MOJATOTOBKA K 3aHSATUSM CEMHUHApPCKOTO THUIA CTYACHTHI BBHIMOIHSIOT NPopaboTKy padoueit
MporpamMMbl, yIedsisi 0oco0Oe BHHUMAHME II€NIAM H 3aadyaM, CTPYKTYpEe H  COJEPKaHHIO
TUCITUIIMHBI, KOHCIIEKTUPOBAaHHE HCTOYHHUKOB; Pa0OTy C KOHCHEKTOM IIEKIHi; MOATOTOBKY
OTBETOB K KOHTPOJIbHBIM BOITPOCAM, MIPOCMOTP PEKOMEHIYEMOMN JTUTEPATYPHI.

[Tpu u3ydeHnH TUCIUIUIMHBI UCTIONIB3YIOTCS HHTEPAKTUBHBIE METOIbI O0YUEHUs, TAKHE KaK:
1. Jlexuus:

— mpobrmeMHas JIeKIUS, TpeArojiaramiias HW3JI0KEeHHE MaTepuaiga  4depel
mpoOJIEeMHOCTh BOTPOCOB, 3alad wiM curyaruil. Ilpu sToM mporiecc MO3HAHUS
MPOUCXOAUT B HAYYHOM IIOMCKE, TUAJOTe M COTPYJHHUYECTBE C TMperojaBaTeieM B
MPOLIECCE aHANM3a U CPABHEHUS TOUEK 3PECHMUS;

— JICKUMSI-BU3YyalIHM3allds - T0jJada MaTepuaia OCYIIECTBISETCS CpPEeICTBAMHU
TEXHUYECKUX CPEJCTB OOYYEHHs] C KPAaTKUM KOMMEHTHUPOBAHHUEM JIEMOHCTPUPYEMBIX
BU3yaJIbHBIX MaTepHAJIOB (TIPEe3EHTAIINN ).

2. CemuHap:

— TEMaTUYECKH CEeMHHAp - 3TOT BUJ CEMHUHApa TOTOBHUTCS M MPOBOJMUTCS C IEIBIO

aKIICHTUPOBAHMS BHUMAaHUs OOYYaIOIIMXCS Ha KaKOW-THOO aKTyadbHOW TeMe WM Ha



HanOonee BaXXHBIX M CYLIECTBEHHBIX €€ acmekrax. llepen HawyamoMm ceMuHapa

oOyyaromuMcsl Jaercsi 3aJaHue — BbIIEIMTb CYIIECTBEHHBIE CTOPOHBI TEMBI.

TemaTuueckuii ceMUHAp YIIIyONsieT 3HAHUS CTYACHTOB, OPHEHTHUPYET MX HAa aKTHBHBIHA

IIOUCK IyTeH U crloco0O0B pelIeHHsI 3aTparuBaeMoi MpoOIEMBl.

— mnpoOJieMHBIH CeMHHAp - Tepel H3Y4YeHHEM pasjena Kypca IpernoaaBaTellb
npeziaraeT 00cyAuTh NpoOseMbl, CBA3aHHBIE C COEpKaHUEM AaHHOM Tembl. HakanyHe
oOyyaromuecs: oJay4aroT 3aaHue 0To0parh, cHOpMyIHUPOBATh U OOBICHUTH MPOOIEMBI.
Bo Bpems ceMuHapa B YCJIOBUSAX TPYNIOBOW JUCKYCCHM IPOBOAUTCS OOCYXIEHUE
pooJIeM.

3. UrpoBbie MeTo161 00yUYCHHUS:

- Ananu3 kxoHkperHbix cutryauuit (KC). ITon KoHKpeTHOM cuTyaledl HOHUMAEeTCs
npobiema, ¢ KOTOpOil TOT MM MHOM 0OydaeMblii, BBICTYIAsl B POJIM PYKOBOJAUTEIS WIIM UHOTO
npodeccuonana, MOXKeT B JII000€ BpeMsi BCTPETUTHCS B CBOCH JEATEIBHOCTH, H KOTOpast TpedyeT
OT HEro aHaju3a, NPUHITUS PELICHUH, KaKuX-TM00 KOHKpPETHbIX JeiicTBuil. B 3TOM ciyuae Ha
y4eOHOM 3aHSATHHM CIyIIATeNsM COOOLIaeTcs enuHas Juis BCeX HCXOAHas wuHpopMarus,
onpenensoomas o0beKT ynpasieHus. [IpernonaBarens cTaBUT mepen oOydaeMbIMU 3ajady I10
aHAIM3y NTaHHOW 0OCTaHOBKH, HO He (hopmynmpyeT mpobdiemy, KOTopas B OOIIEeM BHUJE TEepe
3THM MOIJIa ObITh BBIsBJIECHA Ha jekuuu. OOydaroniyecs Ha OCHOBE MCXOJHOM MHpopManuu u
pE3yIaBTATOB €€ aHaIM3a CaMH JOJDKHBI chopMylmpoBaTh MpobieMy W HaWTH ee pemeHue. B
XOJIe 3aHATHUS MPETOAABATEIb MOXKET BBOJUTH BO3MYILAIOIIEE BO3ACHCTBHIE, POSBIAIONIEECS B
pPE3KOM H3MEHEHMH OOCTAaHOBKM U TpeOymomiee OT o0yyaeMbIX HEOpAUHAPHBIX AelcTBuil. B
OTBET Ha OTO CIyIIATeNd JAOJDKHBI MPHUHATH PpEIICHHE, YCTPAHSIOIIEE IIOCIEACTBUE
BO3MYUIAIOLIET0 BO3/ICHCTBUS MIIM YMEHBILAIOLIEE €r0 OTPULIATEIbHOE BIUSHUE.

TectupoBanme —  cucTeMa  CTaHIAPTU3UPOBAHHBIX  33JaHUM,  ITO3BOJIAIONIAS
aBTOMATH3UPOBaTh NPOLEAYPY H3MEpEHHUs YpOBHS 3HAHUH M yMEHUH O0O0ydarouierocs.
KontponbHas paboTa — CpencTBO NMPOBEPKHM yMEHUH NPUMEHSTH IONyYeHHBIC 3HAHUS IS
peleHus 3a7ad ONpPENeJeHHOro THUIMA 0 TeMe WM pas3jieny. TeKyluuil KOHTpOJIb 3HaHWH
OCYIIECTBIISICTCS B (hOpME MPOBEJCHHUS CEMHUHAPOB, PEIICHHS 3a/1a4, TECTUPOBAHUS, a TAKKE B
IOPEIYyCMOTPEHHBIX  (hopMax  KOHTpOJIA  caMocTosITelnbHOM  paborel.  KoHcyibranuum
IpenoiaBaTessi MPOBOIATCS Ui OOYYAIOMIMXCS C IEJIbI0 JOTOJHHUTENBHBIX DPa3bsCHEHUH W
UHGOPMALMU N0 BO3HUKAIOUIMM BOIPOCAM IPH BBIMOJHEHWU CAaMOCTOSATENIBHOM paboThl WM
MOJITOTOBKE K IMPAKTHYECKUM (CEMUHAPCKUM) 3aHITHSAM, TOJATOTOBKE pedeparoB, a Takke Ipu
HOJArOTOBKE K 3a4eTy. KoHcybpTanuu npernoiaBaTesns IpOBOJISATCS B COOTBETCTBUU C TpapHKOM,
YTBEP)KICHHBIM Ha Kadeape, 00yJaroImuiicss MOXKET 03HAKOMHUTHCS C HUIM Ha HH()OPMaIMOHHOM
cTeHae. JlomoJHUTENbHBIE KOHCYJIbTAllUM MOTYT OBbITh HA3HAUY€HBl 10 COTJIACOBAHMIO C
Iperno/iaBaTesieM B WHAUBHYyaTEHOM MOPSIIKE.

10 KypcoBoii npoexT (padorta)
Beimonnenne kypcoBoro mpoekta (paOoThl) yueOHBIM IIJIAHOM M3Y4YEeHHS IUCLUIUIMHBI He
IPETyCMOTPEHO.

11. Tlepeyenb HH(OPMAIMOHHBIX TEXHOJIOTHIl, HMCHOJb3YeMbIX MPH OCYILIECTBJIEHUH
o0pa3oBaTe/IbHOI0 mpouecca MO0 JUCHUIUIMHE, BKJIKOYasi IepedyeHb NPOrPaMMHOIO
o0ecrneyeHus1 1 HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
11.1 Ilepeuenv unpopmayuonnvix mMexXHONO2UN, UCROIB3YEMBIX HPU OCYULECHEIEHUU
obpazoeamenvrnozo npovyecca
— DJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI;
— HCIOJIB30BaHUE CIAN-TIPE3EHTALUN;
— W3yueHHE HOPMATHUBHBIX JIOKYMEHTOB Ha O(HIMaTbHOM caiite ¢eaeparbHOro
OpraHa UCIMOJIHUTENBHON BIACTH, MPOPA0OTKA TOKYMEHTOB;
— UWHTEpPaKTUBHOE OOIIEHUE C 00YYAIOMUMHUCS U KOHCYIHTHPOBAHHUE TTOCPEICTBOM
AIEKTPOHHOM MOYTHI.



11.2 Ilepeuenv npozpammnozo obecneyenusn, UCnOIBL3YEMO20 NPU OCYULECMEIEHUU
obpazoeamenvrnozo npoyecca

HpI/I OCBOCHHHU OUCHUILIMHBI UCITOJIB3YCTCA JIMICH3NOHHOC ITPOrpaMMHOC obecrnieucHue:

TEKCTOBBIN peaakTop Microsoft Word;

naket Microsoft Office

anekTpoHHbIe Tabaubl Microsoft Excel,

pe3eHTAMOHHBIN penakTop Microsoft Power Point;

porpaMMa IMpOBEPKU TEKCTOB Ha IPEIMET 3aUMCTBOBAHHS « AHTHILIATHAT.
Onepauunonnas cucrema Microsoft Windows 7. © Microsoft Corporation. All Rights
Reserved. (http://www.microsoft.com).

[TakeT mpUKIAIHBIX OPHCHBIX MPOTPaMM, BKIFOYAIONIMIA B ce€0sl TEKCTOBBIM MPOIECCop,
cpencta nmpocMoTpa pdf-aitsioB u cpencTBa paboThl ¢ TpaduKOi.
DIEeKTPOHHO-OUOIMOTEeYHast cucTeMa «JIaHby.

NnpopmanmonHo-nouckonas cucrema «Koncynprant [Lrocy.

12 MaTepI/laJIbHO-TeXHI/I‘leCKOC o0ecrneuyeHue AUCHUIIJIHHBI

B cneumanusupoBanHoi mnaboparopun 6-415 «HTEPrUpOBaHHOIO MOHUTOPHUHIA

OKp}/')KaIOH_[Cﬁ Cpeabl» HAXOAUTCA CTCHIABI, ILJIAKAaTbl H 060py,Z[OBaHI/IC, npeaACTaBJICHHOC B

TadnuIre.

Ne | HaumenoBaHue KounyecTBo
1 Ph-meTp mepeHoCcHOI 2 mT
2 AnemomeTp 5 mr
3 T'urpometp S mr
4 Becsl anexrponnbsie Ohaus UPS-202 1 it
5 Hacoc nienTpo0exHbIif 2 T
6 I'eneparop '3-118 1 it
7 Mogenb TypOUHBI 1 T
8 YcTaHOBKa MO OMPECHEHHIO MOPCKOI BOJIBI 1 mT
14 | AnTeuka WHIWBHyalbHAS 1 wr

MyabTHMeINHHBIE CPEACTBA
1. TeneBuzop

2. DVD
3. IIpoekrop
4. DxpaH

Jis caMocTosTeNbHON paboThl O0YYaIOLIMXCsl HMCIIONB3YIOTCS KaOMHETHl 6-214 u 6-314;
KKl KaOMHET 000pyI0BaH KOMIUJIEKTOM y4eOHON MeOenu, IByMsl paOOYMMH CTaHIUSIMH C
JOCTYNIOM B HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHYIO CeTh «VIHTEpHET» U B DJIEKTPOHHO-

00pa3oBaTeNbHYI0 Cpelly OpraHU3aliH, IPUHTEPOM U CKaHEPOM.




JlonmosiHeHHUs M U3MEeHeHHs B pado4eii mporpaMmme 3a
/ YUYeOHBIH rojJ

B pabouyio mnporpammy mo gucuuiuiniHe «Bo0300HOBISieMblEe WCTOYHMKH JHEPTUU H
pecypcocOepexenuey 1o HampasieHuto moarotosku 20.04.02 «IIpupomooOycTpoiicTBO u
BOJIOTIOJIB30BaHUEY» BHOCSTCS CICIYIOIIUE TOTTOJHEHHS U U3MEHCHUS:

I[OHOJ'IHCHI/ISI N U3MCHCHUS BHCC

(momxHoCTh, ©.M.0., moanucs)
Pabouas nporpamma nepecMoTpeHa u 0jo0peHa Ha 3aceilanuu Kadeapbl
«3almTa OKpyKarolenl cpesibl ¥ BOJONOIb30BaHUE»

« » 20 1.

3aBeayromuit kadeapoit




