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1. Hesap n 327244 y4eOHOM IMCUUILITHHBI

[lenpio Kypca BO30OHOBIISIEMbIE MCTOYHUKH DHEPTUU — SIBISIETCS M3Y4YCHHUE CTYACHTaMHU
UCIIOJIB30BaHUs Pa3JIMYHBIX BUJIOB UCTOYHUKOB SHEPIUU.

2. TpeGoBaHus K pe3yabTaTaM OCBOECHHUS THCIHHIIMHBI

Hpouecc HU3YyUYCHUA NUCHUIUIMHBI HAITPABJICH HA (l)OpMI/IpOBaHI/Ie CIeaAyromunux KOMH@TCHHHﬁZ

[1K-4 crocooen

BBIINIOJIHATH

paboThI

[0 MOJEpPHU3AUUU U

TEXHOJIOTHYCCKHUX IMPOUECCOB OYUCTKH CTOYHBIX BOA U O6pa6OTKI/I OCaJKOB.

COBEPIIICHCTBOBAHUIO

Tabnuna — [Tnanupyemblie pe3yabTaTbl 00yYSHHs TPU U3YUYEHUU TUCIUILIMHBI, COOTHECEHHBIE C
MJIAaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUSI 00Pa30BaTEIHLHOM MPOrpaMMbl

Kon HaunmenoBanue Ko u nHaumenoBanue ([Inmanupyembiii pe3ynabTat Kon
KOMTIIE KOMITETCHITHH WHNKATOPa OCBOCHHUS o0ydeHus 1o nokasareJst
TEHIU [TIK JTUCIUILINHE OCBOGHUS

"
I1K-4 |Cnocoben BBITOIHATH |V J1-11K-4: 3Haer|3HATD:

paboThI MO0 MOJICPHHU3AINH|COBPEMCHHBIE - COBPEMEHHBIC

u COBEPIIIEHCTBOBAHUIO|9HEprocoeperaromue u|sHeprocoeperaronme  u| 3(I1K-4)1

TEXHOJIOTHICCKHIX JOCTYITHBIE TIEPEIOBBIC|IOCTYIHBIE  TEPEIOBBIC

MIPOLIECCOB OYHUCTKH |TEXHOJIOTUU TEXHOJIOTHH

CTOYHBIX BOJ U 00paboTKu (M JI-3K-4: YMeer|Ymerh:

0CaJIKOB OTIPE/CIISATh - OTIPE/ICIIATh
SKOHOMHYECKHE 9KOHOMHYECKHE
noTpeOHOCTH u|IoTpedHOCTH u| Y(IIK-4)1
paloHaIbHO palroHaIbHO
HCIIOJIb30BaTh PECYPCHI, [MCIOJIL30BATh PECYPCHI, B
B TOM YHUCJI€ TPYAOBBIE |TOM YHUCIIE TPYAOBHIE
N-2n-4: 3naet|Baanersb:
OTEUYECTBEHHBIN U|- ONBITOM HCCIEAOBaHUN
3apyOeKHBIN OTIBIT(B obnactu
HCCIeTIOBaHUI B|TEXHOJIOTHUECKUX
obmacTu MIPOIIECCOB cucrtem| 3(ITK-4)1
TEXHOJOTHYECKHUX BO/IOCHA0KEHUS u
MIPOIECCOB CUCTEM |BOJIOOTBEICHHUS
BOJIOCHA0KEHUS u
BOJIOOTBE/ICHHUS

3. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30oBaTe/bHOIl MPOrpaMMbl

JucuunnrHa «Bo300HaBIsieMble UCTOYHHUKM SHEPTUW» SIBISETCS AMCLUUIUIMHONW IO BHIOOpY
y4eOHOro Ij1aHa OCHOBHON IpodeccuoHanbHOM 00pa30BaTeIbHON MPOTrpaMMBbl.

4. ConpepxaHue TUCHUILTAHBI

4.1. Temamuueckuii nian OUCYUNTIUHDL

3aouHasi popma o0yueHust
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Paszgea 1. O0mume cBeneHus o KoHTposbH
BO300OHOBJISIEMBIX HCTOYHHKAX 40 3 2 1 37 | as pabora,
SHEPTrUn Ompoc
Tema 1: BBenenue u oOuue
CBEICHUS O BO300HOBIIEMBIX 5 1 1 - - 4 Ompoc
HCTOYHUKAX SHEPTHUU.
Tewma 2: JlonacTHBIC HACOCHI. 5 - - - - 5 Ornpoc
Tema 3: Y€ TUIIbI HACOCOB
HApyr ) - - - - ) Ormpoc
Y BOJIONIOTbEMHHUKOB.
Tema 4: T'mapaBnuueckue
P 5 1 - 1 4 Ormpoc
TypOMHBL.
Tema 5: Hay4Hble IpUHIUIIBI U
TEXHUYECKUE po0IIeMbI
HCIIOJIb30BaAHUS 5 - - - - ) Ormpoc
BO300HOBIISIEMBIX HCTOYHUKOB
DHEPTHH.
Tema 6: [loTpebnenue sneprun
u ero SKOHOMUYECKHUE 5 - - - - 5 Ompoc
pe3yIbTaTHI.
Tema 7: OcHOBBI
HCIIOJIH30BaHUS BOJIHOM 5 1 1 - - 4 Ompoc
SHEPTUHU.
Tema 8: Manas
5 - - - - 5 Omnpoc
THIPOIHEPTeTHKA.
Paznen 2. Hayunsie Konrponsn
OpUHIUIIEI M TEXHUYECKHE as pabora,
pOOIeMBI UCTIOJTb30BAHUS 28 5 2 3 - 23 Onpoc
BO300HOBJISIEMBIX HCTOYHUKOB
JHEPTHUH.
Tema 9: DHeprus NpUIMBOB. 4 1 - 1 - 3 Omnpoc
Tema 10: DHEprus TeueHMiA. 4 1 - 1 - 3 Omnpoc
Tema 11: HcnonwszoBanus 4 1 1 3 Ompoc
SHEPTUU COJHIIA U BETpA.
Tema 12: Hcnonws3oBaHue Onpoc
SHEPruu JIeJIEHUs sjuep U 4 1 1 - - 3
TEPMOSIJICPHOTO CHHTE3A.
Tema 13: Hcnons3oBanue Ompoc
HU3KOTEMIIEPATYPHOTO  TEIUIA 4 1 1 - - 3
3eMJIH, BOJIbI, BO3yXa.
Tema 14: Herpaanuunonusie 4 4 Omnpoc
VCTOYHUKHU DHEPTHH.
Tema 15: IlepcrnekTuBHbIE 4 - - - - 4 Omnpoc




HampaBjeHuss B o0Oiactu
HCTpAaAUIIMOHHBIX MCTOYHUKOB
SHEPIHH. CounanbHbie
aCmeKThl U 0e30MacHOCTh
UCITIOJIB30BaHUSl  Pa3IMYHbBIX

BHIOB SHEPrUU IS

OKPYKAOIICH CpeJIbl

3auer

Bceero 72 4 4 60 4

4.2. Cooepircanue oucuyuniunl

Pazoen 1. Obuwgue ceedenus 0 60300H061AEMbIX UCHOYHUKAX IHEPSUU

Jekuua 1.1. Beedenue u oougue ceedenus 0 60300H061AEMbIX UCHIOYHUKAX IHEPZUU
PaccmaTpuBaemMble BOIIPOCHI:

Pa3BuTHE SHEPreTUKY U COCTOSIHUE OKPYXKAIOLIEH cpebl.

Bozo6HoBnsIeMbIe U HEBO30OHOBIISIEMbIE HICTOYHUKHU YHEPTUU.

Bo3o6HoBisieMble M HEBO300OHOBIIIEMblE MCTOYHMKM JHepruv. OCHOBHBIE 3aJaydl IMpU
MPOEKTUPOBAHUU U IKCIUTYaTallMH THAPOITIEKTPOCTAHIINI U HACOCHBIX CTaHITHI.

Kpatkuit ucropuueckuii 0030p pa3BUTHsI TUAPOIHEPTETUKH U MAIIMHHOIO BOJIOIIOIbEMA.

Tunel TUAPABIMYECKUX MAMIMH W TUAPOCHIOBBIX YCTAHOBOK U HUX HHEPro-3KOHOMHYECKHE
[IO0Ka3aTeu

Ponb ruaposneKTpOCTaHIM M HACOCHBIX CTaHIMM B BOJOXO3AHCTBEHHBIX KOMILIEKCAX,
HHEPrOKOMIIJIEKCOB U B CO3JJaHUH TEPPUTOPUATBHO-IIPOU3BOICTBEHHBIX KOMILJIEKCOB.

Jlexuun 1.2. /lonacmuwie nacocol.

PaccmarprBaemMble BONIPOCHI:

Knaccugukanusi 7T0MacTHBIX HAcOCOB M WX MapkupoBka. OOJacTe NPUMEHEHHUS HACOCOB
Pas3IMYHBIX MApOK I10 M0/1a4€e U HAIopy.

KoHcTpyKinu eHTpoOex)HbIX, OCEBBIX U IMAarOHAIbHBIX HACOCOB.

[TpuHIMn neicTBus HEHTPOOEKHBIX HAacocoB. TeueHHe KUIKOCTH B KaHaiax pabodero kojeca.
Bxon xuakoctu Ha pabouee Koseco U BbIXoA M3 Hero. OCHOBHOE ypaBHEHHE LIEHTPOOEKHOIO
Hacoca. 3aBHUCHMOCTb TEOPETHYECKOI'0 Haropa LEeHTPOOEKHOro Hacoca OT 4ucia Jonactei
pabouero koseca. JleCTBUTEIBHBIN HAMOP IIEHTPOOEKHOTO HAcCOCA.

KpaTkast Teopusi 0CeBbIX HaCOCOB.

Teopust mogoOHBIX JomacTHEIX HacocoB Kpurtepun nonodusa. KospduiueHt ObICTpoXOaHOCTH
JIOTIACTHBIX HACOCOB.

Knaccudukanus 10nacTHbIX HACOCOB 0 KO3(PPHUIMEHTY ObICTPOXOIHOCTH.

Kapuranusg B JONAcTHBIX HAacocax: IOHSATHE, NPUHIMIBI BO3HUKHOBEHMS, BO3JIEHCTBUSA Ha
JneTanu M padboTy Hacoca. Mepbl O0pbObI C BOSHUKHOBEHHEM W TOCJIEACTBUSMU KaBUTALUU B
JIOTIaCTHBIX Hacocax. KaBHTalMOHHBIE HUCHBITAaHUS HAcoCcOB. KpUTHUECKHH M OIYCTHUMBIN
KaBUTAlIMOHHBIE 3aI1aCHl.

XapaKTepUCTUKU JIOMACTHBIX HAcOCOB: paboune, yHUBEpcalbHble, Oe3pa3MepHble. Buabl u
OCOOCHHOCTH XapaKTEpUCTUK pa3IMYHbIX THUMOB HacocoB. CoBmecTHass paboTa Hacoca C
TpybonpoBogoM. Pabouast Touka. CriocoObl peryaupoBaHus paOOThl HACOCOB. YCIIOBHS MycKa
JIOTIACTHBIX HACOCOB.

[TapannensHas u mocjenoBareIbHas paboTa HACOCOB.

HcrnipTanus J10MaCTHBIX HACOCOB.

Jexyusa 1.3. /I[pyzue munst Hacocoe u 6000n00beMHUKO8
PaccmarpuBaembie BONIPOCHI:




Knaccugpukamuss o0beMHBIX HacocoB. [lpuHImMN neicTBUs, KOHCTPYKIMM U 00IacTH
NPUMEHEHHS PA3IHMYHBIX THIIOB 0OBEMHBIX HACOCOB.

[lpuniun  neicTBUs, KOHCTPYKIMM W OOJAacTW TPUMEHEHHUS BHXPEBBIX, IIHEKOBBIX,
BUOPALMOHHBIX M CTPYHHBIX HACOCOB.

Jexuusa 1.4. I'uopasiruueckue mypounol.

PaccmarpuBaembie BONPOCHI:

Knaccudukanus TypOuH u ux MapkupoBka. O61acTh MPUMEHEHUS TYpOUH Pa3IM4HOIO BHUJIA 110
Hamopy.

KoncTpykiuun TypOMH pPa3iIUYHBIX BHUJOB: OCEBBIX MOBOPOTHO-JIOMACTHBIX, TOPU30HTAIBHBIX
OCEBBIX, JUArOHAJIbHBIX, PAIUAILHO-0CEBBIX, KOBIIOBBIX, TBYKPATHBIX, HAKIIOHHO-CTPYHHBIX.
[Tpunuun neficTBus TypOUMH U ONpeAeNieHHEe MX MapaMeTpoB: pacxoja, Hamopa, MOLIHOCTU U
KIIJI. OcHoBHOE ypaBHEHHE PaOOTHI TYpOHUHEI.

[TpuHLIMIIBI MOJENIUPOBAHUS. Y PAaBHEHUS MTOA00MUS.

KaBuTanus u qomyctumMasi BBICOTa OTCACHIBAHMSL.

DHepreTuyeckue XapakTepUCTUKU TypOUH.

Ilpakmuueckasa padoma 1.1. Onpedenums nonnyo mouwynocms Hacoca N, nepexauuearouiezo
yucmyro 600y. IlnotHocts Bozsl p=1000 kr/M%; momagy Q, mamop H u KIIJ] n Hacoca npuHATH
COIJIACHO BapuaHTa no Tabmuue 1. g=9.8 m/c2.

Tabmuna 1

[TapameTp 1 2 3 4 5 6 7 8 9 10
Q, M¥lc 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%lc 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

i 4.4 4.6 4.8 5.2 54 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

[Tapamerp| 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

i 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

[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 1.4 1.8 2.2




Jekuun 1.5. Hayunvie npunyunsl u mexHuyecKkue npoodaemvl UCHOIb306AHUA
60300H061:1€MbIX UCHOYHUKO8 IHEPZUU

PaccmarpuBaemble BOIIPOCHI:

OCHOBBI UCTIOTIB30BaHUsI BO30OHOBISIEMBIX HCTOUHUKOB SHEPTHH.

Hcrounnku sHepruu Ha 3emiie. OCHOBHBIC TOHATHS W omperencHus. Bo300HOBisieMble U
HEBO300HOBJIsIEMble UCTOYHUKHU dHepruu. [lokazaTenu konuyecTBa U kauecTa sHepruu. ConHue
U aTOM - IIEpBUYHbIC M €AMHCTBEHHBIC UCTOYHUKU 3Hepruu Ha 3emie. DopMel TpaHchopmanuu
U aKKyMYJIMpPOBAHHS COJIHEYHOW SHepruu. DHeprus B atMocdepe, ruapochepe u Ouocdepe.
HayuHple NpUHIXIBI M TEXHUYECKHE TPOOIEMbl NCIIOIB30BAHNS BO30OHOBIIEMBIX HCTOYHHKOB
SHEPIUH.

Jexuyusa 1.6. [lompebaenue Inepecuu u e20 IKOHOMUYECKUE Pe3YTbMaAmul.

PaccmarpuBaembie BONPOCHI:

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

Macmtabsl, 3G(EeKTUBHOCT, W IJIOTHOCTh HCIOJB30BAaHUS JHEPrHUH. OHEPreTHUecKoe
palilOHUpOBaHUE 3EMHOTO IMIapa. OJKOHOMUYECKHE U SKOJOTMYECKHE MPOOJEMBbI Pa3BUTH
SHEPreTHKU.

Ilpakmuueckasa padoma 1.2. Onpedenumsy noanyio mousnocms N nacoca, nepexauugarouiezo
nyawsny. TlnotHocTs mynsnel p=1200 xr/m>; momaay Q, mamop H u KIIJ] M Hacoca mpHHATH
COTJIACHO BapuaHTa 1o Tabnure 2.

Ta0nuua 2

[Tapamerp 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
[Mapamerp| 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, Mc 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

Jekuua 1.7. Ocrhoebl ucnonb306anus 600HOI IHEPIUU.

PaccmaTtpuBaemble BOpoCH

OHEpreTM4eckuil TMOTEHIMaJl PEK U OCHOBHBIE CXEMBl €ro HCIHOJb30BaHUA. Tumsl
ruaposnextpoctaniuii (I'9C). Pexxum peku u ero usmeHenue npu crpoutenscrse [DC.
Bonoxpanunnuia.



CocraB coopyKeHul THIpoy3/10B U KOHCTPYKTUBHBIE cxeMbl [ DC. OCHOBBI IPOEKTUPOBAHUS
peunsix ['DC. Dxonorudeckue mpooaeMbl THAPOIHEPTETUKH

Ilpakmuueckasa __paboma _1.3. Onpedenumv O00onycmumyr) 2e0Mempuyeckyr) 6blCcomy
écacvieanua Hs ona oceeozo mnacoca, npu Komopoii 6 Hacoce He 0Oydem Kagumayuu.
ATtMmocdeproe naBieHHe Pary = 10° ITa. OTMeTky HmxHero Obeda hus, moTepnm Hamopa BO
BCachIBalOIIeM TpyOompoBoae hg, Temmeparypy Boabl t Ui BBIYMCICHUS JIaBJICHUS
HACBIIICHHOT'O BOISHOTO mapa Pu(t) mpuHATH U3 TaOMUIBI 3 coracHo BapuaHTa. [logadya Hacoca
Q= 5.2 M%/c, momycTuMBIil KaBUTAIMOHHKII 3anac ANen mpu Takoit mogaun pasen 12.0 m.

Hs < (Parv/p@) — (h:6/900) - Ahzon — e — (Pu/pg)

Tabmuua 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 59
t,°C 20 24 25 30 35 40 45 46 48 50
[Tapamerp| 11 12 13 14 15 16 17 18 19 20
Nug, M 250 300 400 500 550 600 660 680 700 720
Nge, 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
hus, M 250 300 400 500 550 600 660 680 700 720
Nae, M 3.3 55 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
Nae, M 3.3 55 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 zudpoynepzemuxa

PaccmaTpuBaeMble BOIIPOCHI:

Kpatkuit uctopudeckuit 0630p. [lorenunan manoit rugposnepreTuku. Kinaccuduxamus u cxembl
Manbix ['OC. Bogoxo3sicTBEHHbIE M BOJHO-IHEPreTHUecKne pacueTsl Maibix ['OC.

OcnoBbl  mpoektupoBanuss Maneix [DC (MI'DC). OcnoBHoe oOopynoBanue MIDC.
I'mapocunoBoe o0opynoBaHHE. DIEKTpOTEXHHUYECKoe obopynoBanue. CraHpapTuzauus H
aBromartu3anus Maisix I'9C.

CoopysxeHusi KOMIUIEKCHBIX TuApoy3s10B ¢ ManbsiMu ['DC. Cxemsl ctpoutensctea MI'OC.
Bonoxpanunuma maneix 'C 1 ux Bo3A€MCTBUE Ha OKPYKAIOLIYIO CPENy

Pa3zoen 2. Hayunvie npunyunst u mexnuyeckue npooiemvl UCROIb306AHUA 80300HOBIAEMBIX
UCMOYHUKOB IHEPZUU

Hekuua 2.1. Iuepeus npunueos

PaccmaTprBaeMbie BOITPOCHI:

[Tpunusneie snexTpocTtanuu (IT3C). Pacuers sHepreTudeckoro noreHnuana. Knaccudukarus
1 KOHCTpYKTUBHBIE cxeMbl [IDC. OcHoBHOE 00opynoBanue. OcoberHoctu crpoutenbcTBa [19C.
Pa6ora [19C B xommiekce ¢ APYTUMU UCTOYHUKAMH dJIEKTPOIHEPTUH.

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

Jekuua 2.2. Inepeus meuenuil.



PaccmaTtpuBaembie BOIPOCHI:

DJIEKTPOCTAHIIMH, HCIIONB3YIOIINE SHEPTUI0 TeueHWW. HaruiaBHble W CTalMOHApHBIC pPEYHBIC
anekTpocTaniui. KoHCTpYKTHBHBIE CXeMBI. VICIIOIb30BaHHE YHEPTUN OKCAHUYECKUX TCUCHHIA.
BomHoBbIe 3nekTpocTaHK. KOHCTPYKTHBHBIE CXEMBl. DHEpPreTH4ecKkas W IKOHOMHYECKAs
3¢ (HEeKTUBHOCTH BOTHOBOW YHEPTETHKH.

Ilpakmuueckaa padoma 2.1. Onpedenumsv oOonycmumyio evicomy omcacvieanus Hs ona
mypounsl C 3a0aunvimu nanopom H, pacxooom eoowr Q, KII/] 1, wacmomoi epawjenus
pabouezo koneca N=100 o06/mun. Vicnonb3oBaTh (GOPMYNIbI IS ONPEACICHUS BBICOTHI
orcackiBaHus Hs, ko3 duirienta kaBUTalMu G U OBICTPOXOIHOCTU TYpPOUHBI Ns, PUBEICHHBIC
nmxe. Temneparypy Boabl npuHATH, paBHoit 20 °C. ITapamerpsl H, Q, 1, hus IpUHATE cormacHo
BapuaHTa 1o tadiuie 5.

Hs = (Parv/p9) — (P/pQ) — (h1s/900) - o-H

cr=115c

o = (ns + 30)1%/200000

Ns = N-(1.36:-Nypr)5/H2®

N«Br — MOIIHOCTH TypOuHBI N, BbIpaxkeHHas B KBT:

[Tapamerp 1 2 3 4 5 6 7 8 9 10
Q, m’/c 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

Nus, 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

Nu6, M 96 128 148 168 220 246 380 390 406 366
[Tapamerp| 21 22 23 24 25 26 27 28 29 30
Q, M%/c 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

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

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

Jexkuua 2.3. Hcnonv3ogeanua snepeuu connya u eempa.

PaccmaTpuBaemMble BOIIPOCHI:

[TpuHIMNMAIBHBIE CXEMBI HCIIOJIb30BaHMs dHEprun conHia. [Ipsimoe nmpeobpazoBaHue SHEPrUU
COJTHEYHOro u3iydeHus. DOoToaneMeHThl U CcolHeuHble Oarapen. DOTOCHMHTE3 M INPOLECCHI
(dbopMHpOBaHUS OPTAaHUYECKOTO TEIIA.

Conneunsle HarpeBaTenu U nedu. ColHeYHbIe TPYAbL.

Knaccugukanuss M KOHCTPYKTHBHBIE CXeMbl COJHEYHbIX dJiekTpoctanimii (COC). Ompit
MIPOEKTUPOBAHUS, CTPOUTENBCTBA U OKCIUTyaTaluud. PaboTa CONHEYHBIX 3JEKTPOCTaHIMM B



KOMIUIEKCE C IPYIMMHU HUCTOYHHMKAaMU dHEpPruu. Bo3aelcTBuE COIHEYHBIX 3JIEKTPOCTAHLIUN Ha
OKPYXKAaIoIIYIO Cpery

Hcnonp30BaHus SHEPTUH BETPA.

Oneprust Berpa. PexuM Berpa B CBOOOAHOM arMocdepe M B IPU3EMHBIX CJOSX.
TypOynentHocTs. Bo3zelicTBue BeTpa Ha 34aHus U COOPYXKEHUs. BeTpoBble KaacTpbl U aTiiachl.
Hcnonb3oBanue sHepruu Berpa. Berposnepreruueckuil nmoreHuuan. Cxembsl npeoOpa3oBaHUs
sHepruu BeTpa. BerpoBeie a3nexrpoctaniuu (BOC) u BerponacocHble ycraHoBku (BHY).
OCHOBBI @3pOIMHAMUYECKOT'O pacyera.

W3omupoBaHHBIE ©  CHUCTeMHble Berpoarperatsl. OOnmactu mnpumeHeHus. [IpuHIUTIBI
IIPOEKTUPOBAHHUS, CTPOUTEILCTBA U dKcIuTyatauuu BOC. TexHUK0-35KOHOMUYECKHE TTOKa3aTEIH.
Bozgeiicteue BOC Ha okpysxkaromnryto cpeny. [Ipo6iembl U nepcrneKTUBbl BETPOIHEPTETUKH

Ilpakmuueckasn padoma 2.2. Onpedenums pacxoo 600wt Q cuopomypounvt I'IC, umerowei
onpedenennvie mouinocms N, nanop H u KIT/I n. IlapameTpsl TypOUHBI NPUHATH 1O Tabnune 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
[Tapamerp| 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, 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
[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. HUcnonv3oeanue snepeuu 0eneHusn a0ep u mepmosdepHozo cunmesd.

OnpIT MPOEKTUPOBAHMSI, CTPOUTENILCTBA M JKCIUTyaTallud aTOMHBIX 3jekTpocTaHiuit (ADC).
DKOJIOrHYeCcKHe acleKThl aTOMHOM SHEPreTUKU.

buosHepreruka.

Knaccugukanuss OHOTOIUIMBA, TEXHOJIOTHUS M CXEMbl €ro TMOJYYEeHUS U MCHOJIb30BAHMUA.
CoBpeMeHHBIE MTePCTIEKTUBEI Pa3BUTHS OMOIHEPTETHKH.

Jexyusa 2.5. Hcnonv3oseanue HU3KomemMnepamypHo2o menjia 3emiu, 600bul, 6030yxd
PaccmarpuBaembie BONIPOCHI:

['eoTepManbHble DIIEKTPOCTAHIMU. [IpUHIMIIUANBHBIE CXEMbI M OCHOBHOE OOOpYyIOBaHHUE
reoTepMaibHbIX AJIEKTPOCTAHIIHA. OcobenHoctu CTPOUTEIHCTBA reoTepMaIbHbIX
AIEKTPOCTAHLIMM U UX BO3JEHCTBUE HA OKPYKAIOIIYIO CPELY.



Ilpakmuueckaa paboma 2.3. a) Ilonv3yace opmynamu meopuu noooousn, vl4uUCIUMD
napamemposl MOOEIbHO20 HACOCA, 2eOMEMPUYECKU U KUHEMAMUYECKU HOO0OH020
namypuomy: Qun, Hyu, Ny, mu. Ilapamerpsr HatypHoro Hacoca Qu, Hu, Ny, Mu CllelyeT NpuUHSTH
no Tabmuue 1 cormacHo Bapuanta. Kosdduuuenr reomerpuueckoro momaodus ip = (Du/Dy) 1
4acTOTHOTO 1M0100us In= (Nu/Ny) TakKe NPUHSTH 10 TabHIIe 1.

QM = QH'iD-3'in-1
- P25 -2

HM - HH"D ‘In

NM = NH'iD-S'in-g

M = 1 — (1- M)-i0%*%-in%2

0) Bviuucnums kodgppuuyuenm ovicmpoxoonocmu Ns Hacoca, XapaKmepucmuku Komopoz2o
oanwl 6 maonuye 1 coenacno eapuanma. Yactoty BpauieHus pabodero kKoyieca Hacoca MPUHATH
Ny paBHOH 80 00/MUH.

- 0.5 .14 -0.75
ns - 365QH HH 'nH

Jexyusn 2.6. Hempaouyuonnsie ucmouyHuKku IHepeuu.

Hcnonbp3oBanne OBITOBOTO M MPOMBIIUICHHOTO Mycopa. TepMO3JIEKTpUUECKHE TE€HEPaTOphl U
TEPMOAMUCCHOHHBIE TpeoOpa3zoBaTenud. TOMIMBHBIE »JJIeMEHTH.. BogopomHas sHepreTuka.
MaruuToruipoIMHaMU4eCKIe TeHEPATOPHI. ['mapoocmoTrueckue JJEKTPOCTAHIIMH.
['enmuokocMuyecKkue 3HEProcOOPHUKU. AKKYMYITHUPOBAaHUE U Tiepeada YHEPrU Ha PACCTOSTHUE.

Jekyua 2.7. Ilepcnekmugnvle HanpaeieHus 6 001acmu HeMPAOUUUOHHBIX UCHMOYHUKOS
anepzuu. Coyuanvhvle acnekmol U 6€30NACHOCMb UCNOIb306AHUA PAZIUYHBIX 6UO08 IHEPLUU
07151 OKpycarouieil cpeowl

Paccmampusaemvie sonpocwi:

O030p OCHOBHBIX PE3YyJIbTATOB W MEPCIEKTHUBHBIX HAMpPaBICHUN B 0OOJACTH HCHOJIB30BaHUS
BO300HOBJISIEMBIX M HETPAIUIIMOHHBIX HCTOYHHKOB JHepruu. OIpenescHHe CTENCHH PHCKa
UCIIONIb30BAaHUSL PA3NUYHBIX BHUAOB 3Hepruu. ColMalibHblEe acleKThl U 0e30MacHOCTh s
OKpYKAaIOIEe cpebl

CPC

B pamxkax xonTposns CPC npenycMoTpeHa MOArOTOBKA U 3alUTa pedepaToB M0 OJJHOU U3 HHUXKE
IIPEICTABJICHHBIX TEM.

[TonsTHE O BO30OHOBIISIEMBIX M HEBO30OHOBIISIEMBIX MCTOYHHMKAX SHEpruu. OCHOBHBIE THUIIBI
HMCTOYHHUKOB dHEpTHn.CBsA3b MOTPEOHOCTH OOIIECTBA B SHEPTHH C YUCJICHHOCTHIO HACEICHUS U
YIEIbHBIM HAllMOHAJIBHBIM JJOXOJIOM.

KadecTBO MCTOYHMKOB YHEPTHH.

[I1OTHOCTh TOTOKOB SHEPrMM BO30OHOBISEMBIX W  HEBO30OHOBISIEMBIX HCTOYHHKOB.
TemnepaTypHble I'paJUE€HTBHl M TEIUIOBBIE MOTOKM B 3eMHOM Kope. KauecTBo reorepmasibHOU
JHEPIUH.

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

CrniocoObl UCI0JIb30BAHUS T€O0TEPMATILHOM SHEPTUH.

[TpunuBHBIE 2JEKCTPOCTAHIIUH.

IlepcnexkTHBEI BETPOBOM YHEPTETUKH.

5 YueOHO-MeTOoaAUYeCKOE 0OecnieyeHHe AJIsl CAMOCTOSITeIbHOI padoThl 00y4arOIIUXCA

B menom BHeaymuTOpHas caMOCTOsTeNbHas paboTa CTyJIeHTa MPU HM3YYSHHH Kypca
BKJTFOYAET B ceOs CIEyIONTNE BUIBI padOT:
0 npopaboTka (M3y4eHne) MaTepUaIoB JEKIINNL;



O YTeHHe M TNpopaboTKa pPEKOMEHIOBAaHHON OCHOBHOM U JONOJHHUTEIbHOMN
JUTEPATYPHI;
O MOJAMOTOBKA K IIPAKTUYECKUM (CEMUHAPCKUM) 3aHITUSIM;

IOUCK U IpopaboTka MaTepuanoB u3 MHTepHET-pecypcoB, NEpHOANYECKON
1eyaru;

BBINOJIHEHHE JOMAIlHUX 33JaHuil B (hopMe TBOPYECKMX 3a/laHuil, Kelic-craau,
JIOKJIaJI0B;

HOJrOTOBKA IPE3EHTAMH AJIs MIUTFOCTPALIUY J10KIJIAJIOB;
O BBINOJIHEHHE KOHTPOJILHOW palOThI, €CIM MNpPeoyCMOTpPEeHa Y4YeOHBIM IJIAHOM
JUCLUIUIMHBI,
O MOJArOTOBKA K TEKYIIEMY M UTOrOBOMY (IIPOMEXYTOUHAsl aTTECTalUsl) KOHTPOJIIIO
3HAHWH 1O TUCIUTIIINHE (3a4eT).
OcHOBHast /10Ji1 CaMOCTOATENBHOM pabOThl CTYIEHTOB MPHUXOIUTCS HA MIPOPabOTKY
PEKOMEH/I0BaHHOM JIUTEPATyphl C LIEJIbI0 OCBOCHUS TEOPETUYECKOT0 Kypca, MOATOTOBKY
K IIPAaKTHUYECKUM (CEMUHAPCKUM) 3aHATUSAM, TEMAaTUKA KOTOPBIX IIOJHOCTBIO OXBAThIBAET
cojepxanue Kypca. CamocrosrenbHas paboTa Mo MOArOTOBKE K CEMUHAPCKUM 3aHATHIM
npezrnonaraeT yMeHue paborars ¢ nepBHYHON MH(POpMAITUEH.

6 DoHJ OLIEHOYHBIX CpeacCTB AJid IPOBEACHUA l'lpOMe)KyTO‘{HOi/i aTTeCTallumn oﬁyqamnmxca
o JTUCHUIIJINHE

6.1 Ctpykrypa ¢oH/Ia OLIEHOUYHBIX CPEACTB

CDOHI[ OLOCHOYHBIX CPCACTB IJIA IIPOBCACHUA HpOMC)KYTO‘IHOﬁ aTTcCTaluu 06yqa}omnxc;1
IO JUCHHUITIINHE «B0300HOBIIsIEMbIE HCTOYHUKHI OHEPTruun» NpCACTABIICH B IMIPHUJIOKCHUHU K
pa6oqep“1 mporpamMme IUCHUILNIMHBI U BKIIFOYACT B cebs:

O HepeueHb KOMIIETCHIMH C yKa3aHHEM 3TarnoB HX (opMHpoOBaHHS B mpolecce
OCBOEHUS1 00pa30BaTENbHOMN IPOTrpaMMBbl;

] ONMCAHUE TOKAa3aTeJIed U KPUTEPUEB OLICHMBAHUS KOMIETCHIIMN Ha Pa3IMYHBIX
sTamax ux (OpMHUPOBAHMS, OIMCAHUE IITKAT OI[CHUBAHMS;

O TUIIOBbIE KOHTPOJIbHBIE 3aJaHMsl WM MaTepuaibl, HEOOXOOUMbIE IJISI OLEHKU
3HaHWW, YMEHUN, HABBIKOB U (WJIM) OMBITa JESATEIBHOCTH, XapaKTePU3YIOUIMX ATarbl
(bopMHpOBaHUS KOMIIETEHIINH;

O METOAUYECKUE MaTEPHUAJIbI, OINpPEACIIAININE MPOLEAYpbl OLEHUBAHUSA 3HAHW,
YMEHMM, HaBBIKOB M (WJIM) OMNbITa JEATEIbHOCTH, XapaKTePU3YIOIIUX 3Tallbl
(bopMHpOBaHUS KOMIIETECHIINH.

6.2.IlepeuyeHb BONPOCOB K UTOrOBOI aTTecTalMu (3a4eT)

1. ITonsiTre 0 Hacoce. TUbl IUHAMUYECKUX HACOCOB.

2. Tunbl 00BEMHBIX HACOCOB.

3. Hanop Hacoca. YpaBHenue bepHyiu s Hacoca.

4. OcHOBHOE ypaBHEHHE [IEHTPOOEKHBIX HACOCOB — ypaBHEHUE Diiepa.
3.
6
7
8
9

ypaBHCHI/IC JJI HAItopa Hacoca € YYCTOM KOHCHHOI'O YUCJIa JionacTe.

. I'mapasinueckue norepu B Hacoce. ['mapasmnueckuit KI1/] Hacoca.
. O6wemuble notepu B Hacoce. O6bemuslii KI1/1 Hacoca.
. Mexannueckue norepu B Hacoce. Mexanndecknid KII/{ Hacoca.

onueiit  KITJI wnacoca. 3aBucumocts mnonHoro KIIJ[ Hacoca or ko3d¢uimenra

OBICTPOXOJHOCTH U IMaMeTpa BXoJia B pabouee KOJIeco.
10. CBs13b MOILIIHOCTH Hacoca ¢ MoAaueld U HallOPOM.



11. 3aBucumocts Hamopa, mouHocTH U KIIJl Hacoca ot momauu. OnTumanbHas mojaaya
Hacoca.

12. CoBmMecTHas XapaKTepUCTHKA Hacoca ¥ TPyOOIpoBoIa.

13. XapakTepuCTUKU CXEMbl MAPAIUIEIBHOIO M TOCJIEI0BATEIbHOTO MOAKIIOUEHUS JBYX
HACOCOB K TPYOOITPOBOSTY.

14. Tlpunuun paboThl BO3AYIIHBIX MOJIEMHUKOB (3pJIU(TOB) U THAPOIIEBATOPOB.

15. KII/] Hacoca B pexume paboThl KHHEMATUYECKH MTOJOOHOM C MOJIEIBIO.

16. KaBuTanus B 1onacTHbIX Hacocax. Kputudyecknii KaBUTALlMOHHBIH 3a11ac HaCOCOB.

17. llapameTpsl TypOun. @opmyna 1t Hanopa TypOHUHBI.

18. OcHoBHBIC BUIbI TYpOUH. PeakTHBHBIE M aKTUBHBIC TYPOUHBI.

19. OcHoBHOE 3HEpreTUYECKOe ypaBHEHUE TypOUHbI (YypaBHEeHHE Diliepa).

20. Cs3p paauyca Kojeca aKTHBHOW TypOMHBI C pajuyCcoM COILIa, KOJIUYECTBOM COIIE,
KIIJ] TypOuHBI, MOLTHOCTHIO, YTJIOBOW YacTOM BpalleHus Kojeca, HarmopoMm. Koaddumnuent
OBICTPOXOTHOCTH.

21. Tlonatue 0 BO30OOHOBIISIEMBIX W HEBO30OHOBISIEMBIX MCTOYHHKAX dHEpruu. OCHOBHBIC
THUIIBI KICTOYHUKOB YHEPTHH.

22. Cs3p OTPEOHOCTH OOIIECTBA B HPHEPTUM C UYUCICHHOCTHIO HACEICHHUS M YIEIbHBIM
HAI[MOHAJILHBIM JIOXOJIOM.

23. KayecTBO MICTOYHHKOB 3HEPTUH.

24. I110THOCTH TOTOKOB HEPTUH BO3OOHOBIISIEMBIX 1 HEBO3OOHOBIISIEMBIX UCTOYHHKOB.

25. TemmeparypHble TpagMEHTbl M TEIUIOBbIE IOTOKM B 3eMHOH Kope. KauectBo
reoTepMalbHOM SHEPruu.

26. Kiaccel reoTepMalIbHBIX pallOHOB. DKOHOMHYECKAs I11eJIeCO00pPa3HOCTh MCIOIb30BaAHUS
pa3IMYHBIX KJIACCOB.

27. Cioco0BI UCTIOIB30BaHMS] TEOTEPMATBHON SHEPTUU

7. PekomMeHnayemasi Jiureparypa
7.1 Ocnoenasa rnumepamypa

1. 3emckoB B.M. Bozo6HoBnsiembie uctounuku sHepruu B AIIK, 2014 3BC Jlanb

7.2 /lononnumenvnasn numepamypa

1. DOkcrutyaTtanusi KOMIUIEKCHBIX THIPOY3JIOB, MeToanYeckue ykazanus, 2010r., 50 ctp., 18
mit., ['opbau B.A.

7.3 Ilepeuenv memoouueckux yKa3aHuil K HPOBEOCHUI0 YYEeOHbIX 3AHAMUN U
camocmoamenvHoll pabome cmyoeHmos

1. [oranoB B.B. I'mapocusoBble YCTaHOBKM M BO300HOBIISIEMBIE HWCTOYHUKHU SHEPTUU:
Mertoauueckre yka3aHMs K HM3YYEHHUIO IUCLUIUIMHBI M BBIIOJHEHUIO KOHTPOJIBHBIX
pabotr mis cryneHtoB crenuanbHOCTH 280302.65 «KomrmiiekcHOe HCTOIb30BaHUE U
OXpaHa BOJHBIX pecypcoB» ouyHON (opmbl oOyueHus. — [lerponaBnoBck-KamuaTckuii:
Kamuatl'TV, 2010. — 16 c.

2. TloramoB B.B. I'mapocuioBbie yCTAaHOBKM W BO30OHOBIISIEMBbIE HCTOUYHUKU DHEPTHH:
Meronuyeckue yka3aHUs K W3Y4YEHHUIO JUCLUUIUIMHBI M BBIIOJIHEHHIO KOHTPOJBHBIX
pabot mist cryneHToB crnernuaibHocTH 280302.65 «KoMIuiekCHOE HCIOIb30BaHUE M
OXpaHa BOJHBIX PECypcoB» 3a0uHOU Gopmbl 00yuenus. — [lerponaBnoBck-KamuaTckuii:
Kamuarl TV, 2010. — 20 c.

8 Ilepeyenb pecypcoB HHPOPMAIMOHHO-TEJEKOMMYHHUKAMOHHOM ceTH « MHTEepHET»



— crpaBo4HO-TIpaBoBas cucteMa KoncynpranT-moiroc http://www.consultant.ru/online
— CIpaBOYHO-TIpaBoBas cucreMa ['apant http://www.garant.ru/online

9. MeTroanyeckue yKa3aHUus I 00y4aIOMIUXCSl 110 OCBOEHHUIO U CIUTLTHHBI

Meroauka mnpenoAaBaHus JaHHOM JAMCUMIUIMHBI HpPEANoiaraeT 4YTEHHWEe JIeKIMH,
IPOBEICHUE TPAKTUYECKUX (CEMHMHAPCKHMX) 3aHATUN, TPYNINOBBIX W WHIWBUIYAJIbHBIX
KOHCYJIbTAIIMH 110 OT/IeJIbHBIM (HanboJiee CI0XKHbBIM) cieln(UIeCKUM IpodaeMaM AUCHUIUINHBL.
[TpenycmoTpena camocTosiTenbHast paboTa CTYACHTOB, a TaKXKe MPOX0XKICHHE aTTeCTAIIMOHHBIX
UCTIBITAHUN MPOMEXYTOYHOM aTTecTaluy (3a4er).

Jlekyuu TIOCBSINAIOTCS PACCMOTPEHUIO HanOOJIee BaKHBIX KOHIIETITYyaJIbHBIX BOIPOCOB.
B xopne nekuuit cTyseHTam cieayeT MOATOTOBUTh KOHCHEKTHI JIEKIMH: KpaTKo, CXEMaTH4HO,
MOCJIEI0BATEIbHO (PUKCHPOBATH OCHOBHBIC TOJIOKEHUS, BHIBOJIBI, (POPMYIHPOBKH, 000OIICHNUS;
[IOMEYaTh BaXHbIE MBbICJIM, BBIACIATh KIIOYEBBIE CJIOBA, TEPMHUHBI; IPOBEPATh TEPMHUHBI,
MOHATHS C MOMOIIBIO SHIMKIIONENH, CIIOBapei, CIPaBOYHUKOB C BBHIIIMCHIBAHHEM TOJIKOBAHUH B
TeTpajb; 0003HAYUTh BOIPOCHI, TEPMHUHBI, MaTE€pUasl, KOTOPbIN BBI3bIBAET TPYAHOCTH, IOMETHUTH
U TIOMBITaThCSl HAMTH OTBET B PEKOMEHIyeMoil siuteparype. Eciin caMocTOATENbHO HE yIaeTcst
pazo0pathcsi B MaTepuaie, Heo0XoauMo chOpMYIUPOBATh BOIPOC U 3a/1aTh MPENOIABATENI0 HA
KOHCYJIbTAIlM, Ha TPAKTUYECKOM 3aHSATHH.

KoHkpeTHbIE METOAMKH, MOJIENH, METOABl ¥ MHCTPYMEHTBI CTPATETHMYECKOrO aHau3a,
OLIEHKH COCTOSIHUS KOHKYPEHTHOW cpeibl M T.JA. PacCMaTpUBAIOTCS INPEHMYILECTBEHHO Ha
NPAaKTUYECKHUX 3aHIATHUSX.

Ilenvio nposedenus npakmuyeckux (CEMUHAPCKUX) 3AHAMUN SBISETCS 3aKpeIUIeHUE
3HAaHUH CTYJCHTOB, IIOJYYCHHBIX HMH B XOJI€ W3y4YCHHS AUCHUIUIMHBI HA JICKIUAX U
camocTosTeNnbHO. [IpakTuueckue 3aHATHS IPOBOJATCS, B TOM 4ucie, B popme ceMuHapos. s
MOJATOTOBKH K 3aHATUSM CEMHHAPCKOTO THIIA CTYJACHTHI BBINOJIHSAIOT TPOpPabOTKy padoueit
OporpaMMbl, yaenss ocoboe BHUMaHME ILeNsIM M 3ajadaM, CTPYKTYpE U COJAEp)KaHUIO
JTVICIATUTMHBL, KOHCIIEKTHPOBAHUE HMCTOYHUKOB; pabOTy C KOHCIEKTOM JIEKIHii; MOATOTOBKY
OTBETOB K KOHTPOJIbHBIM BOIIPOCaM, IPOCMOTP PEKOMEHIyEMOM JIUTEPATYPHI.

[Tpu u3yyeHnn AMCUUIUIMHBI UCTIONB3YIOTCS HHTEPAKTUBHBIE METOIbl O0YUICHHUS, TAKHE KaK:
1. Jlexuus:

— mnpobOieMHas  JIeKUMs, TNpeInojaramomias HU3JI0KeHWe MaTepuaia  4depes
npoOJeMHOCTh BONPOCOB, 3aday win cutTyauuil. [Ipu sTOoM mporecc mno3HaHUA
MPOUCXOAUT B HAYyYHOM IIOMCKE, AMAOre M COTPYIHUYECTBE C IPENoJiaBaTelIeM B
npoliecce aHalau3a U CpaBHEHUs TOUEK 3PEHHUS;

— JIeKIMS-BU3yalu3allus - [0jlaya MarepHuajia OCYIIECTBISIETCS CpelcTBaMu
TEXHUYECKUX CPEACTB OOyUeHHUs C KPaTKUM KOMMEHTHPOBAaHHEM JIEMOHCTPUPYEMBIX
BU3YaJIbHBIX MaTepUaNoB (IIpe3eHTaLH).

2. CemuHap:

— TeMaTMYeCKHI CeMHMHap - 3TOT BUJ CEMHMHApa TOTOBUTCS U MPOBOAMUTCS C IEIBIO
aKIEHTUPOBAHUS BHUMaHMs OOYYaIOUIMXCA Ha KakoW-1MOO akTyallbHOM TeMe WM Ha
HanOoJiee BaXKHBIX M CYIIECTBEHHBIX €€ acrekrtax. llepen Havamom cemuHapa
oOyyarompMcsi Jaercss 3aJaHue — BbUIEIMTh CYIIECTBEHHbIE CTOPOHBI TEMBI.
TemaTudeckuii ceMUHap YTiyOJIsieT 3HaHUSI CTYJCHTOB, OPUCHTHUPYET MX Ha aKTHBHBIHA
MOUCK MyTeH U cCOCOOOB pelIeHHs 3aTparuBaeMoil MpoOIEMBI.

— TpoOJieMHBI ceMUHap - Tepea M3ydyeHHEeM pasjena Kypca IpernojaBaTellb
npeiaraeT o0CyIuTh MpoOIeMbl, CBA3aHHBIE C COiepKaHUEeM JaHHOW Tembl. Hakanyne
oOyyaromuecs moJy4aroT 33JaHue 0Tooparhb, chOpMyIHPOBATh U OOBICHUTH MPOOIEMBI.
Bo Bpems ceMuHapa B YCJIOBUSX TPYIIIOBOW IHCKYCCHH IPOBOJUTCS OOCYKICHHE
npooeM.

3. UrpoBbie MeTObI OOYUEHHUS:
- Anamn3 kxoHkpeTHbIX curyauuii (KC). ITon KoHKpeTHOM cuTyanued NOHUMAETCs



npobiema, ¢ KOTOpoil TOT WM MHOW 00y4yaeMblif, BBICTyIasi B POJIM PYKOBOJUTENS HJIM MHOTO
npodeccruonala, MOXXeT B JII000€ BpeMsl BCTPETHTHCS B CBOSH JIEATEILHOCTH, M KOTOpas TpedyeT
OT HEro aHaju3a, NIPUHATHS PELICHUH, KaKUX-TM00 KOHKPETHBIX AelcTBUM. B aTOM ciyuyae Ha
y4eOHOM 3aHATHM CIyIIATelsM cooOLaeTcs eauHas A8 BCeX HUCXOAHas HH(popMalus,
ompenensomas o0beKT ynpasienus. [IpernonaBarens cTaBUT mepen oOydaeMbIMU 3ajady II0
aHaJIU3y JaHHOW 0OCTaHOBKM, HO HE (opMyaHpyeT mpobiemy, KoTopas B oOLIeM BHIE Nepen
3TUM MoOTJa OBbITh BBISBIECHA Ha Jiekuuu. OOyuaronmmecss Ha OCHOBE MCXOJHOW MH(pOpMaLuu U
pe3yJIbTaTOB €€ aHaJIM3a CaMU JOJDKHBI chOpMyIupoBaTh MpobiaeMy U HalTu ee pemieHue. B
XOJIe 3aHATUS NPEI0/1aBaTelb MOKET BBOJUTh BO3MYLIAIOIIEE BO3JICHCTBUE, MPOSIBIISIIOIIEECS B
PE3KOM M3MEHEHMH OOCTAaHOBKM U TpeOyroliee OT oOydaeMbIX HEOpAMHApHBIX JeiictBuil. B
OTBET Ha 3TO CIYyIIAaTelId JOJDKHBI TPUHATH PEIIEHUE, YCTPAHSIOIIEE IOCIEICTBUE
BO3MYILAOIIEr0 BO3ACHCTBYS MIIM YMEHBUIAIOIIEE €r0 OTPULATEIbHOE BIIUSHUE.

TectupoBanue —  cucTemMa  CTaHAAPTU3UPOBAHHBIX  3aJaHUM,  IO3BOJISAIOLIAS
aBTOMATU3UPOBaTh NPOLEAYPY H3MEpEHHs YpOBHS 3HAHUH M yMeHHil oOyuwaromierocs.
KonrtponbHas paboTa — CpencTBO NMPOBEPKHM YMEHUH NPUMEHSTH IOJyYCHHBIC 3HAHUS IS
pelleHus 3a7ad OIpPENEJICHHOIO THUIA IO TeME WIM pas3aeny. TeKymuil KOHTpOIb 3HAHHU
OCYIIECTBIISICTCS B (pOPME MPOBEJCHHUS CEMUHAPOB, PEIICHUS 3a/1a4, TECTUPOBAHUS, a TAaKXKE B
IOPEIYyCMOTPEHHBIX  (opMax  KOHTpoJIA  caMocTosTelnbHOM  paborel.  KoHcysnbranuum
npenojaBaresiss MPOBOAATCS A OOYYaroIIMXCS C LENbI0 JOIMOJIHUTENbHBIX Pa3bICHEHUN U
UHGOPMALMU [0 BO3HUKAIOUIMM BOIIPOCAM IPH BBINOJHEHUHU CAMOCTOATEIbHOM PabOThl MM
MOJTOTOBKE K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHUSM, MOATOTOBKE pedeparoB, a Takke MpU
HOJArOTOBKE K 3a4eTy. KoHcypTanuu npenoiaBaTess IpOBOJIATCS B COOTBETCTBUU C IpapUKOM,
YTBEP)KICHHBIM Ha Kadeape, 00yJaromuiicsi MOXKET 03HAKOMHUTBCA ¢ HUIM Ha HH()OPMALIMOHHOM
creHae. JlomoNHUTENbHBIE KOHCYJIbTAllUM MOIYT OBbITh Ha3HAUY€Hbl [0 COIJIACOBAHMUIO C
IpenojaBaTesieM B UHIUBUIyaJIbHOM MOPSIJIKE.

10 KypcoBoii npoexT (padorta)

Breimonaenne KypcoBoro mpoekta (paboTbl) y4eOHBIM IUIAHOM H3Yy4YCHHs IUCIMIUIMHBI HE
IIPENYCMOTPEHO

11. TlepeyeHb WHPOPMANMOHHBIX TEXHOJIOTHH, HCNOJB3YeEMBIX TPH OCYIIECTBJIEHUH
0o0pa3oBaTeIbHOT0 TMpomecca MO AWCHUIVINHE, BKJIKYAs MepedyeHb MNPOrpaMMHOIO
obecrieyeHHUsi 1 MHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM

11.1 Iepeuenv ungpopmayuonnvlx mexHonNo2Uuil, UCHRONL3YEMBIX RPU OCYULECHIGIEHUL
obpazosamensvHozo npoyecca

— DJIEKTPOHHBIE 00pa30BaTEIbHbBIE PECYPCHI;

— HCIIOJIB30BAaHUE CIAN-TIPE3CHTALUN;

— W3yYeHUE HOPMATHUBHBIX JIOKYMEHTOB Ha O(HIMAIBLHOM caiiTe ¢eaepanbHOro
OpraHa HUCIOJIHUTENBHON BIACTH, MPOPaA0OTKA TOKYMEHTOB;

— UWHTEPaKTUBHOE OOIIEHUE C 00YYaAIOIUMUCS U KOHCYJIbTHPOBAHUE TOCPEICTBOM
ANEKTPOHHOM MOYTHI.

11.2 Ilepeuenv npozpammnozo obecneyenusn, uUcCnOIL3YEMO20 NPU OCYULECMEIEHUU
obpazoeamenvrnozo npouyecca

[Tpu ocBOCHMH TUCIUILIMHBI UCIIOJIB3YETCS JIMIIEH3HOHHOE MTPOTrPaMMHOE 0OecTieueHHe:
— TEKCTOBBIN peaakTop Microsoft Word;
— maxket Microsoft Office
— anekTpoHHbIe Tabmuibl Microsoft Excel;
— npe3eHTauuoHHBIN penakTop Microsoft Power Point;



— Iporpamma IpOBEPKHU TEKCTOB Ha IPEIMET 3aUMCTBOBAHMSI «AHTHUIIIIATUATY.

— Omnepannonnas cuctema Microsoft Windows 7. © Microsoft Corporation. All Rights

Reserved. (http://www.microsoft.com).

— [Ilaker mpukIagHbIX O(PUCHBIX MPOrpaMM, BKIIIOYAIOIINK B ceOsl TEKCTOBBIN MPOIECCOp,
cpenctBa nmpocMoTpa pdf-aitsioB u cpencTBa paboThl ¢ TpaduKOi.

— DIeKTpOoHHO-O0MONMMoTeuHas cucrema «JlaHby.

— Hudopmammonno-nouckosas cuctema «Koncynprant Ilimrocy.

12 MaTepuaJibHO-TeXHHYeCKOe o0ecneyeHue TUCIHIIINHBI

B crnenmanusupoBanHoi saboparopuu  6-415 «VHTEprHpoOBaHHOIO MOHHUTOPHHTA
OKPY’KaIOIIeW Cpelbl» HAXOJUTCA CTEH/bI, IJIaKaThl U OOOpyAOBaHUE, MPEACTaBICHHOE B

TadJIuLIE.

Ne | HammenoBaHue KoauuecTBoO
1 Ph-meTp mepeHoCHOI 2 mT
2 AnemomeTp S 1T
3 T'urpometp 5 T
4 Becni anextponnsie Ohaus UPS-202 1 T
5 Hacoc 1ieHTpoOeKHbIH 2 wr
6 ['eneparop '3-118 1 it
7 Monens TypOUHBI 1 mr
8 YcTaHOBKa 10 ONIPECHEHUIO MOPCKOM BOJIBI 1 T
14 | AnTeuka HHAUBUIYaJbHAS 1 mT

MyJasTHMeIHiHbIE CPEACTBA
1. TeneBuzop

2. DVvD
3. IIpoekTop
4. Oxpan

JIIst caMOCTOSITEIIBHON pa0oThl OOYYAIOIIUXCS HMCIONB3YIOTCS KaOuHeTsl 6-214 u 6-314;
KK KaOMHET 00OpyI0BaH KOMIUJIEKTOM y4eOHON MeOenu, MByMs pabOYMMH CTaHIMSIMH C
AOCTYIIOM B I/IH(1)OpMaHI/IOHHO'TGJ'ICKOMMYHI/IKaHI/IOHHYIO CETh «HHTepHeT» H B JJICKTPOHHO-

O6paBOBaTCJ'IBHy10 cpeay opraHnnmilanuu, IpUHTEPOM U CKAHCPOM.




JlonmosiHeHHUs M U3MEeHeHHs B pado4eii mporpaMmme 3a
/ YUYeOHBIH rojJ

B pabouyro mnporpamMmmy 1o aucuuiuiiHe «Bo300OHOBIsSIEMbIe HWCTOYHHKH OSHEPTHUH» IO
HanpasneHuto moarotoBku 20.03.02 «[IpupogooOycTpoiicTBO U BOJOMOIH30BAHUE» BHOCSATCS
CJICAYIONIHE JOTOTHEHUS U H3MCHEHUS:

I[OHOJ'IHCHI/ISI N U3MCHCHUS BHCC

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

« » 20 1.

3aBeayromuit kadeapoit




