®EIEPAJIBHOE TOCYJAPCTBEHHOE BFO/DKETHOE OBPA30BATEJIBHOE
YUPEXKIEHUE
3 BBICILIEF'O OFPA3OBAHUA
KAMUATCKUI TOCYIAPCTBEHHBIV TEXHUYECKIY YHUBEPCUTET
(@TBOY BO «Kamuarl T »)

HAY‘-IHO-OBPABQBATEJIBHHﬁ LIEHTP
«[TPYIPOTIOOBYCTPOVCTBO U PEIEOJIOBCTBO»

KA®E]JIPA «3AIIIUTA OKPYKAIOIIEV CPE/IBI U1 BOJIOTIOJIb30OBAHUE»

YTBE
PyxosogyTens HOLT «I1IuP»
JI.M. XopolimaH

Maﬁm 2025 .

PABOYAS ITPOT'PAMMA

T10 JUCLIAIUINHE «BO30BHOBJ/ISEMBIE MCTOYHWKHA SHEPI'MH»

Mo nmporpamMme Mo/roTOBKH 20.03.02. «IIpupof006yCcTPOHCTBO U
BO/[OT10/Ib30BAHKE»
(ypoBeHs GaKa/iaBpuar)

TIpodUIIb
«IIpupojI00XpaHHoe 06yCTPOKCTBO TeppPUTOPHID»

HETponaBJIOBCK-KanaTCKHﬁ
2025



crasena Ha ocHosanuu PI'OC BO mo HanpabB/leHHI0

Pabouasi TiporpamMma AMCIAIUIHHBL CO
IOI0/Ib30BaHNe» U yueGHOro IIaHa

nogroToski  20.03.02 «IIpupoo0byCTPOHCTBO 1 BO
®TBOY BO «Kamuatl TY».

CocraeuTe/b pabouel porpamMmel

Accucrent Kaheapsl 30C &JL{:/—‘ OxpecruHa H.@.

Ha Ha 3acefaHuy Kadesps! «3aIiyuTa OKpy’Katoleil cpefibl 1

Pabouasi mporpamMma pacCMOTpE
6 oT «28» suBaps 2025 T.

BOJIOTIO/IE30BaHKE», TIPOTOKON No

3aBe/|yIOLLHH Kadenpolt «3alpTa OKpyKatowei Cpefibl ¥ BO/OMO/Ib30BaH#e» K.I.H., 0L

«28» sapaps 2025 T. JL.M. XopouiMad




[1K-4

1. Henb u 3afaum yueOHOH AUCHMILTHHBI

Llesibto Kypca BO300HOB/sieMble MCTOYHWKUA HEPTUU — SIBJSIETCS] U3yuyeHUe CTYAeHTaMU

HCII0J/Ib30BaHHWA Pa3/IMYHBIX BUA0OB HCTOUHHWKOB SHEPIyH.

2. TpeOoBaHus K pe3y/jIbTaTaM 0CBOEHHUS AUCIUIUINHBI

HpOL[ECC HN3ydyeHus JUCLHUITIMHBI HallpaBJ/IEH HaA CI)OPMI/IpOBaHI/Ie cleayrommnx KOMHETeHuHﬁ:

criocobes

BBITIOJ/IHATH

paboThI

o MOJEpHU3allUu U
TEXHOJIOTHYECKHUX TIPpOLeCCOB OYNCTKH CTOUHBIX BOJ 1 06pa6OTKI/I 0CaJIKOB.

COBEePIIEHCTBOBAHHIO

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,
KoMITe KOMITeTeHLUU WH/IMKAaTopa OCBOEHUsI | 00yueHUs 0 JUCLIUTIIMHE | TIOKa3aTesist
TEeHLIU IK OCBOEHUS

u
ITK-4 |Criocoben BbINOJHATE| I I-111k 4: 3HaeT|3HaTh:
paboThI M0 MOZepHU3aIMK[HOPMATHBHBIE - COBpEMEHHbIe
v COBEpIIIEHCTBOBAHUIO|[IPABOBbIE  aKThl  B|3Heprocbeperarorrye 51 3(ITK-4)1
TeXHOJIOTUUeCKUX obmactu OXPaHbI|JOCTYITHbIE repe/ioBble
TpPOLIeCCOB OUKMCTKH|OKPY>Katolllel cpefibl  [TeXHOJIOIMU
CTOYHBIX BOJ U 00pabOTKH
0CaJIKOB N-6nk.4: YMmeeT|YMeTh:
onpejensiTh - orpeziesisiTh
TeXHOJIOTUUecKue 5KOHOMHYeCKHe
TIPOIIeCCHI, norpeOHOCTH u
obopyoBaHue, paLMOHA/IBHO HMCII0/Ib30BaTh
TeXHUUeCKHe pecypcbl, B ToM uncaie| Y(ITK-4)1
criocoObl, MeTOAbl B|TPYZOBbIe
KauecTBe HauWIyulllei
JIOCTYTIHOM
TeXHOJIOTUU B
OpraHu3aluu
NO-10nk.4:  Buageer|Biiagers:
HaBbIKaMH aHaJ/IM3aj- OMBbITOM HCC/e/JOBaHUM B
pe3yJ/IbTaTOB PacyeToB|00/1aCTH  TEXHOJIOTMUECKUX
Io OLleHKe|[IPOLIeCCoB cucrem| B(ITK-4)1
BO3/|€MCTBUS Ha|BOZOCHa0XKeHHsI U
OKDY>KaloIlly}0  CpeJly| BOJOOTBe/leHHUs
rnpu pacllvpeHNH,
PEKOHCTPYKLUH,
MO/IepHU3aLu1
JleMICTBYIOLNX
NIPOM3BO/CTB,
CO3/laBaeMbIX  HOBBIX
TeXHOJIOTUU u
obopyoBaHus B
OpraHu3aluu

3. MecTo AMCIMIUITUHBI B CTPYKType 00pa3oBaTe/IbHOH NMPOrpaMMbI

HOucuuruiiHa «Bo300HOB/sieMble WCTOYHWKH YHEPTUW» SIBJISETCS AUCLUIUIMHOW TI0 BBIOOPY
yueOHOro IJlaHa OCHOBHOM TIpodheCcCHOHaTbHOM 00pa30BaTe/IbHOM MPOTrPaMMBl.




4. Copep)xaHue AMCLUIIUHBI
4.1. TemamuuecKkutl n1aH OUCYUN/AUHbI

3aouHasa hopMa 00yUYeHHs

KonTakTHas pabora
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Pa3gen 1. OOume cBeseHUs 0O KoHTposibH

B0O300HOB/ISIEMBIX HCTOUYHHKAX 35 4 4 ast pabora,

SHepruu orpoc

Tema 1: BBegenue u obiue

CBeZIeHWsT O BO30OHOB/ISIEMBIX 5 1 1 4 Onpoc

VICTOYHUKAX SHEepPruu.

Tewma 2: JIonacTHbIE HACOCHL. Onpoc

Tema 3: [Ipyruve TUIIbI HACOCOB 5 Onpoc

Y BOJIOTIOJbEMHUKOB.

Tema 4: T'mppasiuueckue 4 4 Onpoc

TYpOHHBL.

Tema 5: HayuHble NIPUHLUIILI U

TeXHHUeCKHe Mpo0O/IeMbI

WCTIO/Tb30BaHUSA 4 1 1 4 Onpoc

BO300HOBJ/ISIEMBIX HMCTOYHUKOB

SHEepruu.

Tema 6: TToTpebneHne sHeprun

u ero 5KOHOMUYECKHEe 4 1 1 4 Omnpoc

pe3yJbTaThl.

Tema 7: OcHOBBI

WCII0/Tb30BaHUs BO/THOM 4 1 1 4 Orpoc

SHEepruu.

Tema 8: Manas 4 4 Ompoc

T'M/IPO3HEpPreTHKa.

Pazgen 2. Hayunsbie KoHTponbH

NPpUHLUIIEI U TeXHUUYecKue ast pabora,

nipobieMbl VICIT0/Tb30BaHUs 37 4 4 ornpoc

BO300HOB/ISIEMBIX HCTOUYHUKOB

SHEpPrUu.

Tema 9: DHeprusi NPUJIKMBOB. 5 4 Ornpoc

Tema 10: DHeprusi TeueHU. 5 4 Onpoc

Tema 11: Wcrnonb3oBaHus 6 1 1 Ornpoc

SHEepryuu COJIHLIA U BeTpa.

Tema 12: Vcrnonb3oBaHue Ornpoc

SHepPruu [JejleHdus sfep | 5 1 1 4

TepMOsIZIEPHOTO CHHTe3a.

Tema 13: Vcrnonb3oBaHue Ornpoc

HU3KOTeMITepaTypHOrO  Terlia 6 1 1 4

3eMJIY, BOJIbl, BO3/lyXa.

Tema 14: HeTpaguLurOHHbIE 5 1 1 4 Ornpoc

HMCTOUYHUKYU SHEPTHUH.

Tema 15: IlepcrieKTUBHBIE 5 4 Orpoc

HampaB/JeHUss B 00JslacTH




HETPaJUI[UOHHBIX HMCTOYHHKOB
SHepruu. Cor1iabHbIe
acrieKTel U 0e30I1acHOCTh
HCII0/Ib30BaHUS Pa3/INYHbIX

BH/IOB SHEepruu JUIST

OKpY>Katolllel cpejibl

3aueT

Bcero 72 60

4.2. CopeprxaHue M CLUIIIMHBI

Pa3zden 1. O6ujue ceedeHust 0 60300HO08/151eMbIX UCMOYHUKAX IHepUulU

Jlekyus 1.1. BeedeHue u o6wjue ceedeHust 0 60300HO8/1s1eMbIX UCMOYHUKAX IHep2uU
PaccmarpriBaemble BOTIPOCHI:

Pa3BuTHe SHEPreTUKU U COCTOSIHHUE OKDPY>Katollleil cpe/ibl.

Bo306HOB/IsIEMBIE Y HEBO30OHOB/IsIEMble HCTOYHUKH SHEPTUH.

Bo3o0HoB/isieMble ¥ HeBO300HOBJIsieMble WMCTOUHWKK SHeprud. OCHOBHbIe 3ajjaud TIpU
MPOEKTHPOBAHWU M IKCIITyaTaliuM THAPO31eKTPOCTAHIIUM U HACOCHBIX CTAHLIUM.

KpaTkuii ucropuueckuii 0630p pa3BUTHS TUAPOIHEPTETUKU U MAIlIMHHOTO BOJOTIOIbEeMa.

Twnbl rUApaB/IAYeCKHMX MallMH W THJPOCU/IOBBIX YCTAaHOBOK W KX 3SHEPro-3KOHOMHUYECKUe
T0KasaTesu

Ponb TUAPO3/IEKTPOCTAHI[MA W HACOCHBIX CTaHLMU B BOZAOXO03MCTBEHHBIX KOMILIEKCaX,
HEeProKOMILIEKCOB Y B CO3,aHUH TePPUTOPUAIbHO-TIPOU3BOACTBEHHBIX KOMITIEKCOB.

Jlekyus 1.2. /lonacmHble HACOCHL.

PaccmaTpriBaeMble BOTIPOCHI:

Knaccudukaius JomnacTHbIX HAcCOCOB M WX MapkupoBka. O0/acTb TpUMEHeHHsI HacOCOB
pa3/IMUHBIX MapoK TI0 Mo/iaue U Haropy.

KOHCTPyKIIMHU 1IeHTPOOEXXHBIX, OCEBBIX U AMAaroHabHBIX HACOCOB.

[TpuHIMI AeicTBUS [IeHTPOOeXXHBIX HacocoB. TeueHMe >KUAKOCTH B KaHajaax paboudero Koseca.
Bxog »kuaKocTH Ha pabouee Koieco W BbIXOZ u3 Hero. OCHOBHOe ypaBHEHHE IIeHTPOOEKHOTo
Hacoca. 3aBUCHUMOCTh TEOPETHUECKOr0 Haropa IIeHTPOOeKHOro Hacoca OT YKC/Ia JIOMacTel
pabouero kKoseca. [[efiCTBUTeTbHBIN HArlop 1eHTPOOEKHOTO Hacoca.

KpaTkasi Teopusi 0CeBbIX HaCOCOB.

Teopust To00HBIX JIONACTHBIX HacocoB Kputepun mogobus. Ko3dduimenT ObicTpoxogHOCTH
JIOTIAaCTHBIX HACOCOB.

Kraccudukariys 10macTHbIX HaCOCOB 10 KO3(hGHIHEeHTy OBICTPOXOIHOCTH.

KaButalysi B /0MacTHBIX HAacocax: IOHSITME, TPUHLUMbI BO3HUKHOBEHUS, BO3/eWCTBUS Ha
JeTaqu U paboTty Hacoca. Mepbl 60pbObl C BOSHUKHOBEHHEM W TIOC/IEACTBUSMH KaBUTALIMU B
JIOTIaCTHBIX Hacocax. KaBWTal[MOHHbIE WCMbITaHUSI HAcOCOB. KpuThueckuid W [OMYyCTUMBIN
KaBUTALIMOHHbIE 3arachl.

XapaKTepyuCTUKH JIOTIAaCTHBIX HacocoB: pabouue, yHUBepcanibHble, Oe3pa3mepHbie. Buzel u
0CcOOeHHOCTH XapaKTepUCTUK pa3/IMuHbIX TUMOB HacocoB. CoBMecTHas pabora Hacoca C
TpyOoripoBogoM. Pabouasi Touka. CriocoObl peryjMpoBaHusi paboThl HAaCOCOB. Y CJIOBUS ITyCKa
JIOTIACTHBIX HACOCOB.

[MapasnnenbHasi ¥ oc/iejoBaTe/IbHasi paboTa HaCOCOB.

VcribiTaHust I0TIaCTHBIX HACOCOB.

Jekyus 1.3. /[pyzue munbl HACOCo8 U 6000N00bEMHUKOB

PaccmarpriBaeMble BOTIPOCHI:

Knaccudukaipst 00beMHBIX  HacocoB. [IpuHIMI — /I€HCTBUSI, KOHCTPYKIMU U 00/acTH
MIPUMEHEHMsI Pa3/IMUHbIX TUITOB 00bEMHBIX HACOCOB.

[MpuHIMN  JeWCTBUSI, KOHCTPYKIIMM MW 00/aCTU TIPUMEHEHHs] BUXPEBBIX, IIIHEKOBBIX,
BUOPAI[MOHHBIX U CTPYUHBIX HACOCOB.




Jlekyus 1.4. I'udpasauueckue mypouHbl.

PaccmarpriBaeMble BOIPOCHI:

Knaccudukarys Typ6uH 1 ux MapkupoBka. O6macTb npuMeHeHust TYpOMH pasiMyHOrO BU/JA 110
Hariopy.

KoHcTpyKuuu TypOWH Da3/MUHBIX BHOB: OCEBBIX TOBOPOTHO-JIOMACTHBIX, TOPU30HTATbHBIX
0CeBbIX, [UarOHaIbHbIX, PaZiMaJbHO-0CeBBIX, KOBIIOBBIX, IBYKPAaTHbIX, HAKIIOHHO-CTPYHHBIX.
[puHUMN JeiicTBUS TYpOMH U Ompe/ie/ieHHMe WX TapaMeTpPOB: pPacxoja, Hariopa, MOLIHOCTH M
KIT/[. OcHoBHOe ypaBHeHUe paboThI TYpOUHBI.

[TpUHLIMTIBI MO/IeTMPOBAHKS. Y paBHeHHs To100usl.

KaBuTalys u onycTriMasi BbICOTa OTCaChIBaHUS.

OHepreTUyecKre XapaKTepUCTHUKH TYpPOUH.

IIpakmuueckas pa6oma 1.1. Onpedeaumpb No/aHy MOUWjHOCMb Hacoca N, nepekauueawujezo
uucmyio €ody. InotHocTh Bogbl p=1000 kr/m3; nogauy Q, Hanop H u KII/I 1 Hacoca MpUHATE

cor/iacHo BapuaHTa 1o tabsmure 1. g=9.8 m/c?.

N=p-g-Q-HMm
Tabmwmia 1

ITapameTp 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
iy 1.0 1.2 1.1 1.2 1.25 1.6 1.0 1.4 1.45 1.56

[Tapametp| 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 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

ITapametrp| 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

iy 0.8 2.0 2.2 1.4 1.2 0.88 1.6 2.1 0.9 0.6

ITapametrp| 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

Jlekyusa 1.5. HayuHble npuHyunbl U MmMexHU4YecKue npo6semMbl UCNO/1b306AHUS
60300H086/151eMbIX UCNMOYHUKO8 IHep2uu

PaccmarpriBaemble BOIPOCHI:

OCHOBBI UCTIOTH30BaHKST BO30OHOB/ISIEMbIX UCTOUHHUKOB SHEPTHHU.

Wctounvku sHepruu Ha 3emsie. OCHOBHbIe TIOHSITHSI W oOripefesieHus. Bo3oOHOB/sieMble U
HeBO300HOB/IsieMble UCTOUYHUKH SHepruu. [Toka3aTenn KomvuecTBa U KauectBa SHeprud. CoJstHie
Y aTOM - TIepBUYHbIe U €JUHCTBEHHbIe NCTOUHHUKU SHepruM Ha 3emse. Popmebl TpaHCc(hOpMaLvy
Y aKKyMYJIUDOBaHUsI COJIHEUHOW SHepruu. DHeprusi B atMocdepe, ruzpochepe u buocdepe.
HayuHble TIPUHLIAIIBI U TeXHAYECKHe Mpob/ieMbl UCTIO/Tb30BaHUSI BO30OHOB/ISIEMbIX UCTOUHHUKOB
SHEeprum.



Jlekyus 1.6. [Tompeb61eHue 3Hepauu U €20 IKOHOMUUYECKUe pe3y/1bmambl.

PaccmarpriBaemble BOTIPOCHI:

Poct notpebsieHust 3HepPruy, Kak MokKas3aresb pa3BuTus obijectBa. CTpykTypa u 3¢ (eKTHBHOCTD
3aTpar Ha I10Jly4eHue SHepruu.

Maciitabel, 3¢hG$eKTUBHOCTE W IIJIOTHOCTh WCIIONB30BaHUS JSHEPrHUM. OHepreTuueckoe
palioHMpOBaHHe 3eMHOro Iilapa. OJKOHOMHYeCKHe U JKOJIoTUuecKhe TpoOeMbl pa3BUTHS
SHEPreTUKH.

ITpakmuueckas paéoma 1.2. Onpedeaums noaHy moujHocmb N Hacoca, nepekauueawjezo
nyabny. InotHoCTs Tynbnbl p=1200 kr/m3; nogauy Q, Harmop H u KIIJ M Hacoca NpUHATH
CorJIacHO BapyaHTa 1o Tabsmtie 2.

N=p-gQHNM
Tabnuia 2
ITapameTp 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 14 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%/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
[Tapametp | 21 22 23 24 25 26 27 28 29 30
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 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 UCNO/1b308AHUS 800HOLI FHEep2UU.

PaccmaTpriBaembie BOTIPOCHI

OHepreTMUYeCKU TMOTEHIMa/l peK M OCHOBHbIE CXeMbl €ro MCIO/Ab30BaHusl. THIIbI
ruzpo3nektpoctaHiuii (I'SC). Pexxum peku M ero usMeHeHWe Tipu cTtpoutenbcTBe ['OC.
Bopoxpanusuiiia.

CocTaB coopy>KeHUl THIPOy3/10B U KOHCTPYKTHBHBIE cxeMbl ['DC. OCHOBBI NPOEKTUPOBaHUS
peunbix I'OC. Dkonoruueckue mpobeMbl THAPOIHEPTETUKA

IIpakmuueckas paboma 1.3. Onpedeaqumb Oonycmumylo 2eoMempuyecKylo 8blconly
ecacviganusi H; 01s ocegozo Hacoca, npu Komopol 6 Hacoce He Oydem Kasumayuu.
ATMocdepHOe JaBleHHe pPury = 10° ITa. OTMeTKy HwkHero Gbeda hys, morepu Hamopa BO
BcachiBaroiieM TpybOoripoBosie hy,, TemmepaTypy BOAbI t /i BBIUKMC/IEHUS JaBJ/IeHUS
HaCBIIIIEHHOT'0 BOJSTHOTO Tapa py(t) MpUHATH U3 Tabmuibl 3 cornacHo BapuaHTa. [lofaua Hacoca
Q= 5.2 M%/c, IOTyCTUMBII KaBUTALMOHHBIH 3arac Ah,,, Py Takoi rogaun pasex 12.0 m.

H; < (Parw/P8) — (hus/900) - Ahyon — hie — (pu/P8)

Tabmuia 3
IlapameTp 1 2 3 4 5 6 7 8 9 10
hus, M 0 50 75 100 110 120 140 160 180 200
hye, 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
|Mapamerp| 11 | 12 | 13 | 14 | 15 | 16 | 17 18 [ 19 | 20 |




250 300 400 500 550 600 660 680 700 720

hH6: M
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

ITapametrp| 21 22 23 24 25 26 27 28 29 30

hyes, M 250 300 400 500 550 600 660 680 700 720

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
[Tapamerp | 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

Jexkyus 1.8. Manas 2udpos3Hepzemuka

PaccmarprBaemble BOIIPOCHI:

Kparkuit uctoprdeckuii 063op. [ToTeHiuan Masnoi ruiposHepreTuku. Knaccupukanys U CXeMsl
Masibix ['9C. Booxo3siicTBeHHbIe M BOAHO-9HEpreTruueckue pacuetsbl Masibix ['OC.

OcHoBbl mpoekTupoBaHusi Manbix ['OC (MI'DC). OcHoBHOe o6opygoBanue MI'DC.
T'uppocuioBoe obopygoBaHue. DjieKTpoTexHHUeckoe oOopyzoBanve. CTaHAapTh3alyis W
aBToMaTm3anusa Manbix I'OC.

Coopy»keHus1 KOMIUIEKCHBIX THAPOY3/10B ¢ MajabiMu I'DC. Cxemsl crpoutesibctBa MI'OC.
Bopoxpanunuiia manbix ['OC 1 ux Bo3/|eliCTBUE Ha OKPY KaloLIyI0 Cpeay

Pa3zden 2. HayuHble npuHyunbl U mexHu4yecKue npoo/1emMbl UCNO/1b308aHUSsl 60300HOB/15IEMbIX
UCMOYHUKO8 3Hep2uu

Jlekyus 2.1. SHepaus npu/iueos

PaccmaTpriBaeMble BOIIPOCHI:

[TpunuBHeie 3nekTpocTadiiyu (IT3C). PacueTsl sHepreTuueckoro noreHiyana. Knaccudukanys
1 KOHCTPyKTHBHBIe cxeMbl [TDC. OcHoBHOe obopyzoBanue. OcobeHHOCTH cTpouTenbcTBa [T3C.
Pabora ITOC B KOMIIIEKCE C APYTUMH UCTOYHUKAMU 3/IEKTPOIHEPTUH.

OmnpIT cTpoOMTeNbCTBA U 3KCIUTyaTarmu. Bosgericteue I1I9C Ha oKpy»karoLyo cpesy.

Jlekyus 2.2. Duep2us meueHutl.

PaccmaTpriBaeMble BOTIPOCHI:

ONeKTPOCTaHILIUM, HUCTIOJB3YIOIUe SHEPryi0 TeueHW. HaraBHble M CTallMOHApHbIE peuHbIe
3/IeKTPOCTaHLMU. KOHCTPYKTUBHBIE CXeMbl. VICIio/Ib30BaHe SHEPruu OKeaHUUeCKHUX TeUeHU.
BonHoBble 3sieKTpocTaHiid. KOHCTPYKTHBHBIE CXeMbl. JHepreTuueckass M 3SKOHOMUYECKasi
3¢ eKTUBHOCTL BOJTHOBOM YHEPreTUKHU.

IIpakmuueckaa paboma 2.1. Onpedeaumb donycmumyio epicomy omcacbieaHuss H 01s
myp6uHbl ¢ 3a0aHHbivMu Hanopom H, pacxodom eodwt Q, KII/T m, uacmomoii epaujeHus
pabouezo koneca n=100 o6/mun. Vicmonb3oBate (OPMYJBI [ OINpeZAeeHUs] BbICOTHI
orcacekiBanus Hg, KoadduieHTa KaBUTalUl G U OBICTPOXOJHOCTH TYPOWHBI N, TIPHUBE/IEHHBIE
Hwke. TemriepaTypy Bo/bl NpUHATH, paBHoi 20 °C. TMapametpsl H, Q, 1, hys MPUHATL cornacHo
BapuaHTa 1o tabsmie 5.

HS = (paTM/pg) - (pH/pg) - (hH6/900) - GT'H

6. =1.150

o = (ns + 30)18/200000

ns = n+(1.36:-N,g,)*>/H»

Nkgr — MOIIHOCTh TYpOUHBI N, BbIpa’keHHasi B KBT:

Nygr = N/1000

N =n-p-gQH

ITapameTp 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

hye, 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, 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

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

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

Jlekyus 2.3. Mcnoab306aHus 3Hep2uu Co/HYaA u eempa.

PaccmarpriBaemble BOIIPOCHI:

[MpuHLMNUaIbHbIE CXeMbl MCII0J/Ib30BaHUsI SHepruu cosHija. [IpsmMoe npeobpa3oBaHue SHepruv
COTHEYHOTrO wu3mydyeHusi. DOTO3/eMeHThl U CojHeuHble Oatapen. POTOCHMHTE3 M TIPOLIECCHI
(hopMHpOBaHUS OpPraHMYeCcKOro Teria.

CosnHeuHble HarpeBaTe/u U reur. CoHeyHble TPy /bl.

Knaccudukaiuss ¥ KOHCTPYKTHUBHBIE CXeMbl COJHeYHbIX 3sieKTpoctaHiui (C3C). OmnbiT
MPOEKTUPOBAHUS, CTPOUTE/NLCTBA M 3KCIUTyaTanu. PaboTa CO/HEUHBIX 371€KTPOCTAaHLIUK B
KOMIIJIeKCe C PYTMMM WCTOYHMKAMU SHepruu. Bo3pelicTBHe COJIHEUHBIX 3/1eKTPOCTaHLIMKA Ha
OKPYJKalolLLyI0 cpesy

Vcrionb30BaHus SHepruu BeTpa.

OHeprusi BeTpa. Pexxum BeTpa B CBOOOZHOW atMochepe ¥ B TPU3EMHBIX —CJIOSIX.
TypOysneHTHOCTB. Bo3zielicTBHe BeTpa Ha 3/laHUSI M COOPY>KeHUs1. BeTpoBble KaJlaCTphl U aT/achl.
Wcronp30BaHWe SHepruv BeTpa. BeTposHepreTnueckuii moTeHipan. Cxembl TpeoOpa3oBaHUS
5Hepruu BeTpa. BetpoBble snektpoctaHuyu (B3C) u BeTpoHacocHsle ycraHoBku (BHY).
OCHOBBI @3pOIMHAMUYECKOI'0 pacyera.

W3omupoBaHHble W CHUCTeMHble Berpoarperatbl. QOsactu  TipuMeHeHWs. [IpUHLIUTIBI
IPOeKTUPOBAHMUs, CTPOUTENBCTBA U IKCIuTyatanuu BOC. TexXHUKO0-3KOHOMUYeCKue oKas3aTesu.
Bosgeticterue BOC Ha okpyKaroiyto cpeay. [IpobiemMbl ¥ TiepCrieKTHBBI BETPOIHEPTeTUKHU

IIpakmuueckas paboma 2.2. Onpedeaumb pacxod 6o0bl Q sudpomyp6unbi I'DC, umeroujeti
onpedeneHHbie mouwyHocmb N, Hanop H u KII/T n. TlapameTpbl TypOUHBI PUHSTH 110 Tabswiie 4
COTJIaCHO BapuaHTa.

Q=N-/p-g-Hn
[TapameTp 1 2 3 4 5 6 7 8 9 10
N, MBt 400 500 600 650 480 490 510 360 220 400
H, ™ 80 100 120 110 84 92 106 110 120 88
n 92 88 96 94 89 86 91 93 84 98
[TapameTrp | 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




[Tapametp | 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
[Tapametp | 31 32 33 34 35 36 37 38 39 40
N, MBt 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

Jlekyus 2.4. Mcnoab30eaHue 3Hepauu Oe/ieHUs1 si0ep U mepmMosi0epHO20 CuHme3a.

OneIT NIpOEKTHMPOBaHUsA, CTPOMTE/NbCTBA M SKCIUTyaTalliud aTOMHBIX 3yeKTpoctaHuui (ASC).
OKO/I0rMYeCcKye acreKTbl aTOMHOW SHePreTUKH.

buosHepreTtuka.

Knaccudukaiusi OMOTOINIMBA, TEXHOJIOTUSI W CXEeMbl €ro TIOMy4YeHUs W WCII0/Ib30BaHMSL.
CoBpeMeHHbIe MTePCITeKTUBbI Pa3BUTHS OMO3HEPT e THKHY.

Jekyus 2.5. cnosb30eaHue HU3KOMeMnepamypHo20 mensja 3em/au, 800bl, 6030yxa
PaccmaTtpriBaemblie BOTIPOCHI:

[CeoTepMasbHble 3/1EKTPOCTaHLMM. [IpUHLMMMANBbHBIE CXeMbl W OCHOBHOe 00Opy/OBaHHe
reoTepMasibHbIX 3/1IeKTPOCTaHLU. OcobeHHOCTH CTPOUTENIbCTBA  T'eOTepPMasbHBIX
3/1eKTPOCTAHLMI U UX BO3/eHCTBHE Ha OKPY)KAOILyI0 Cpesly.

IIpakmuueckas pa6oma 2.3. a) IToab3yscb popmynamu meopuu noodo6usi, @bIYUC/AUMD
napamempbl M00e/bHO20 HACOCA, 2eoMempu4YecKU U KUHeMamu4ecKu N0006H020
HamypHomy: Q,, H,, N,, 1n,. I[lapamerpsl HaTypHOro Hacoca Qy, Hy, Ny, M, caeayer npuHaTh
no Tabmwmiie 1 cornacHo BapwaHTa. KoadduimeHT reomerpuueckoro nogobus ip = (Dy/Dy,) u
YacTOTHOTO 1o06us i,= (n,/N,,) TaK>Ke PUHSATH 110 Tabsurle 1.

QM = (QH'iD-?)'in-1
HM = HH'iD_z'in_z
Ny = Nyip®i,3
nM =1— (1_ nM)'iDOAS‘inO'z

0) Bbiuucaumb Ko3gguyuenm 6GbICMPoXoOHOCMU Ny HACOCA, XAPAKMePUCMUKU KOMmopo20
Odanbl 8 mabauye 1 coznacHo eapuanma. YacToTy BpailjeHUs: paboyero Koseca Hacoca NpUHSITh
N, paBHOM 80 06/MUH.

n = 3.65-Q,%° -Hy %>,

Jlekyus 2.6. HempaouyuoHHble UCTOYHUKU Hepauu.

Vicrionb3oBaHHe OBITOBOTO W TPOMBIIIJIEHHOTO Mycopa. TepMo3/IeKTpUUecKrue TreHepaTopbl U
TEePMO3MUCCHOHHBIE TIpeoOpa3oBaresid. TOI/IMBHBIE 3/ieMeHTh. BozjopojHas 3SHepreTHKa.
MarHuToruapoAHaMUUECKHE reHepaTopBhl. I'uapoocMoTHUECKHe 3/IeKTPOCTaHLUH.
['emMoKOCMUYECKHEe S3HeProcOOPHUKH. AKKYMY/TUDOBaHHeE U Mepejjaua SHepruy Ha pacCTosTHUE.

Jekyusa 2.7. IlepcnekKmu@Hble HanpaeaeHusi 8 061acmu HemMpaouyuoHHbIX UCMOYHUKOS
3Hepzuu. CoyuanbHble acneKmbsl u 6e30NaCHOCMb UCNO/1b308aHUSl PA3/IUYHBIX 8UO08 IHepauU
07151 OKpyJicaroujeli Cpeobl

Paccmampueaemble 80npochbl:

O0630p OCHOBHBIX pe3y/bTaTOB M IEPCHEeKTHBHBIX HampaB/ieHWHd B 00/1aCTH HCII0/Ib30BaHUS
BO300HOB/ISIEMbIX U HETPA/IMLIMOHHBIX HCTOUHMKOB SHeprud. OrmpejesnieHNe CTeleHH pHcKa
WCTIO/Ib30BAHUST PA3/IMUHBIX BHOB SHeprud. ColanbHble acmeKkTbl M 0e30macHOCTb /ISt
OKpY’Karolllei cpefibl



CPC

B pamkax koHTtposiss CPC npeiycMoTpeHa MOArOTOBKA U 3alljuTa ped)epaToB M0 OJHOW U3 HIDKe
1pe/iCTaB/IeHHbIX TEM.

[TonsiTie 0 BO30OHOB/SIEMBIX U HEBO30OHOBJISIEMbIX MCTOYHMKAxX SHePruyd. OCHOBHbIE THIIBI
HCTOYHUKOB 3Heprur.Cesi3b MOTpeOHOCTH 00I1iecTBa B SHEPTUM C YUCIEHHOCTBIO HaceseHus U
ye/bHbIM Hal[MOHA/TbHBIM JJOXO/[OM.

KauecTBO NCTOUHMKOB SHEPTUM.

[1710THOCTh  TOTOKOB 9SHEPTUM  BO300HOB/SIEMBIX W HEBO300HOBJISIEMBIX MCTOYHUKOB.
TemneparypHble TpaZjMeHTbl U TeIJIOBble NMOTOKU B 3eMHOM Kope. KauecTBo reorepmanbHOM
SHepruu.

Knaccel reorepMmanbHBIX paliOHOB. OKOHOMMYecCKas 1jesiec000pasHOCTb  MCIO/Ib30BaHUs
Pas/IMYHBIX K/1aCCOB.

Crioco06bl UCTOTb30BaHUs Te0TepMaTbHOM SHEPTUH.

ITpunvBHBIE 3/1€KCTPOCTaHLIUM.

ITepcrieKTUBBI BETPOBOM SHEPreTHKU.

5 YueOHo-MeTOu1ueCcKOe o0ecrieyeHHe /I CAMOCTOSATE/IbHOI padoThl 00yUarOIuXCst

B 1esoM BHeayAMTOpHasl CaMOCTOsiTesibHasi paboTa CTyzieHTa TIpU W3y4eHWH Kypca
BKJIIOUaeT B ce0si ciefiyrolye BU/IbI paboT:

- rpopaboTKa (MU3ydyeHre) MaTepHasioB JIEKL[H;

- yTeHWe U Tpopab0OTKa peKOMEeHZOBaHHOW OCHOBHOW U IOTIOJTHUTE/TLHOMN
JIUTepaTyphl;

- MO/IFOTOBKA K MPaKTUYeCKUM (CEMHUHAPCKUM) 3aHSITUSIM;

- MOUCK U T1popaboTKa MarepuanoB U3 VIHTepHEeT-pecypcoB, MepUOANYECKON
reyary;

- BBLITIO/IHEHWE JIOMAIllHUX 3aZlaHuii B (opMe TBOpYECKMX 3a/laHui, Kelc-CTajiy,
JIOKJIafIOB;

- TMO/ITOTOBKA Tpe3eHTal|i JJisl WITFOCTPaLUY J0K/a/[0B;

- BBITIOJTHEHHE KOHTPOJIbLHOW paboThl, eC/id TpefyCMOTpeHa yueOHBbIM TIJIaHOM
JACLIUTUIAHBI;

- MO/ITOTOBKA K TEKYI[eMy U UTOrOBOMY (TIPOMe)KYTOUHasi aTTecTalusi) KOHTPOJIHO
3HaHWM M0 JUCLIUTIIMHE (3a4eT).

OcHOBHasi /10711 CaMOCTOSITeJTbHOM PabOThl CTY/I€HTOB TPUXOAUTCS Ha TPOPAOOTKY
peKOMeH/I0BaHHOM JIUTepaTyphbl C 1ieJIbl0 OCBOEHHUsI TeOPeTUUeCKOro Kypca, MOATr0TOBKY
K MpaKTUUeCKUM (CeMHHapCKUM) 3aHSATHUSIM, TeMaTHKa KOTOPbIX MOTHOCTbIO OXBAaThIBAeT
copepskaHue Kypca. CamocTosiTesibHasi paboTa 1o MOArOTOBKe K CeMUHAPCKUM 3aHSATHSIM
TnpeArosiaraeT yMeHue paboTaTh C TIepBUYHOM WH(pOPMaLel.

6 ®oHJ OLIEHOUHBIX CPeACTB /I MPOBejeHUs MPOMEeXYTOUHOM aTTeCcTaluu
00y4JaroIUXCs M0 JUCHUTUTHHE
6.1 CTpykTypa oHJa OLIeHOUHBIX CPe/ICTB

@DOoH/1 OLIEHOUHBIX CPEe/ICTB ZIJisl TIPOBe/IeHUs TIPOMEeXKYTOUHOM aTTecTalliy 00yUaroImyxcst
o JUCLUTIINHE «B0300HOBIsIeMble HCTOYHUKY SHEPTUM» TIPeZCTaB/eH B MPUIOXKEHUU K
paboueii porpaMMe AUCLUIIMHBI U BK/TIOUAaeT B CeOsi:

I repeyeHb KOMIETEHLIMM C yKa3aHMeM 3TaroB MX ()OPMHUPOBaHHS B IpoLiecce
ocBoeHUs 00pa3oBaTenbHON MPOrPaMMBI;

I OIMCaHUe ToKa3aTeneil u KpUTepreB OL€HHWBAHUA KOMHeTeHL[I/Iﬁ Ha Ppa3/IMYHBIX
STallaX UX Cl)OpMI/IpOBaHI/IH, OIIMCaHHE IKdJI OLIeHNMBaHUWI;

I TUTIOBbIe KOHTPOJIbHBIE 3a/laHUsI WM MaTepuasbl, HeoOXOJuMble AJISi OLIeHKU
3HaHWM, YMEHWW, HaBBIKOB W (W/IH) OMbITa AesTeTbHOCTU, XapaKTePU3YIOI[UX 3Tarlbl
(hopmMupOBaHUS KOMIIETEHIIUH;



I MeToAUUeCKre MaTepuasibl, OIpejesisitolue MNpoLedypbl OLIeHUBaHUs 3HAHWM,
yMeHHM, HaBBIKOB U (WIM) OMbiTa [JesiTeTlbHOCTH, XapaKTepPU3YIOLIUX STallbl
(hopmMupoBaHUS KOMIIETEHLUH.

6.2.IlepeueHb BOMPOCOB K UTOrOBOM aTTeCcTalMu (3auer)

. [TonaTue o Hacoce. TuIlbl JUHAMUYECKUX HACOCOB.

. Turbl 06 beMHBIX HACOCOB.

. Hariop Hacoca. YpaBHeHue bepHy/uiu [/ Hacoca.

. OcHOBHOe ypaBHeHHe 11eHTp0obeKHBIX HACOCOB — ypaBHeHHe Jiiepa.

. YpaBHeHUe [ij1 Haropa Hacoca € y4eTOM KOHEUHOr 0 YMcJia JIonacTeu.

. M'mppaBnuueckue norepu B Hacoce. ['uapaBnuueckuii KI1/J Hacoca.

. O6bemHbIe oTepu B Hacoce. O6beMubIi KIT/l Hacoca.

. Mexannueckue notepu B Hacoce. Mexannueckuii KII1/I Hacoca.

[Monubiti KITA Hacoca. 3aBucumocts mosHoro KIIZ Hacoca ot Ko3dduimeHTa
OBICTPOXOJHOCTH U AMaMeTpa BXo/ia B pabouee KoJieco.

10. Cs13p MOLLIHOCTH Hacoca C 1oJilaueil U HarlOpOM.

11. 3aBucumocTs Hamopa, mowHoctd u KII/l Hacoca or nogauu. OnrvMasnbHas Iofada
Hacoca.

12. CoBMecTHast XxapaKTepHUCTHKa Hacoca ¥ TpyOoIpoBo/ia.

13. XapakTepuCTUKHA CXeMbl Iapa/ieJIbHOr0 W T0C/Ie[0BaTe/IbHOr0 TOAK/IIUYEHUs ABYX
HACoOCOB K TPyOOIIPOBOY.

14. TIpuHIMI paboThl BO3AYIIHBIX MOABEMHHUKOB (3p/U(TOB) U THAPO3TEBaTOPOB.

15. KII[I Hacoca B pexxuMe paboThl KHHEMaTU4YeCKH T0[00HOM C MOZe/bIO.

16. KaBurauys B ionacTHeIX Hacocax. KpuTrueckuii KaBUTALIMOHHBIM 3ariac HaCOCOB.

17. ITapameTps! TypOuH. @opMyJia A/ Haropa TypOHHBI.

18. OcHoBHbIe BU/bI TypOVH. PeakTrBHbIE U aKTUBHBIE TYPOUHBIL.

19. OcHOBHOe 3HepreTHUeCKOe ypaBHeHUe TypOuHbBI (ypaBHeHHe Diijiepa).

20. Cesi3p paguyca Kojieca akKTHBHOW TYpOWHBI C pPafJuyCOM COIUIA, KOJIMYECTBOM COTIeJ,
KII[I TypOuHbI, MOII[HOCTBIO, YIJIOBOM YacTOW BpalljeHHs Kojeca, HaropoMm. KosddwuimeHT
OBICTPOXOHOCTH.

21. TonsaTHe 0 BO300OHOB/sIEMbIX U HEBO30OHOB/ISIEMBbIX MCTOYHMKAaX 3Heprud. OCHOBHBIE
THUIbI UCTOYHMKOB SHEepPIruM.

22. CBs3b moTpeOHOCTU 001jeCTBa B SHEPrMU C UMCIEHHOCTBIO Hace/eHUs U y/lelbHbIM
HaLIMOHA/IbHBIM I0X0/I0M.

23. KaueCTBO MCTOUHHUKOB SHEPrUu.

24. TII0THOCTDb TIOTOKOB 3HEPTHUU BO300HOB/ISIEMBIX ¥ HEBO30OHOB/ISIEMBIX HCTOYHHKOB.

25. TemmeparypHble TrpajiMeHTbl W TelJIOBble IIOTOKA B 3eMHOM Kope. KauecTBo
reoTepMajibHOU SHepruu.

26. Knaccel reoTepMasbHBIX palloHOB. JKOHOMUYECKas 1]e/1eco00pa3HOCTb UCIIOb30BaHMUS
pas/IMYHbIX KJIaCCOB.

27. Cnoco0Obl UCTIOb30BaHUs Te0TepMaibHOM SHepTruu

OCENDUTAWN R

7. PekoMmeHjyeMas iMTeparypa
7.1 OcHogHas 1iumepamypa

1. 3emckoB B.U. Bo3o6HoBnsiemble ucrounnku 3Heprun B ATIK, 2014 3BC JlaHb
7.2 JlonosaHumeabHas Aumepamypa

1. 3kcrinyaTanys KOMIUIEKCHBIX TUAPOY3JI0B, MeToAauuyeckue ykasanus, 2010r., 50 ctp., 18
wt., ['opbau B.A.

7.3 Ilepeuep MmemooOuuecKux yKa3aHuli K npoeedeHUl0 Y4eOHbIX 3aHamuil U
camocmosimesibHOU paGome cny0eHmos



1. TloraroB B.B. I'mgpocuioBbie yCTaHOBKHM M BO300HOB/ISieMble WCTOUHUKUA SHEPrUM:
Metogrueckre ykKa3aHUsl K H3yUYeHUI0 AUCLMIUVIMHBI U BBITIOTHEHWIO KOHTPOJIbHBIX
paboT A cTygeHToB creijdanbHoCcTH 280302.65 «KOMITJIEKCHOe WCIIO/b30BaHUE M
OXpaHa BOJHBIX PeCcypcoB» OuHOW (opmbl 00yueHus. — ITeTpomnaB/ioBcK-KamMuaTCKMii:
KamuarI'TVY, 2010. - 16 c.

2. TlotaroB B.B. I'mapocuioBble YCTaHOBKM M BO300HOB/sSieMble WCTOUHWKHU SHEPIHU:
MeToanueckue yKas3aHUsi K WM3yUYEHUIO AUCLUIUIMHBI U BBINOJHEHUIO KOHTPOJIBHBIX
pabot ansi crygeHTOB creiuasbHOCTH 280302.65 «KoMITJIeKCHOe HWCIOb30BaHWe U
OXpaHa BOZHBIX PeCypCcoOB» 3a0UHOM (opmbl 00yueHus. — [TeTpomnaBioBck-KamuaTckuii:
KamuatI'TY, 2010. — 20 c.

8 IlepeueHb pecypcoB HH()OPMAIHOHHO-TeIeKOMMYHUKAIHOHHOM ceTH «IHTepHeT»

1. bBubnmuoreka EpuHOoe OKHO poctynma K oOpa3oBarenbHbIM pecypcaMm [DJeKTPOHHBIM
pecypc]. — OnekTpoH. fjaH. — Pexxum goctyna: http://window.edu.ru/window/library. — 3ara. c
JKpaHa.

2. Poccuiickoe obpa3oBanue. defjepanbHbIi MOpTaa [SMeKTPOHHBIA pecypc]. — DJeKTPOH.
naH. — Pexxum foctyma: http://www.edu.ru.

3. ®epepanbHas DBC «EmuHoe okHO focTyma K oOpa3oBarenbHbiM pecypcam» — URL:
http://window.edu.ru.

4. ®oHpg copeicTBUs WHPOpPMAaTH3alM  00pa3oBaHUs [DJIEKTPOHHBIA  pecypc]. —
OnekTpoH.AaH. — Pexxum poctyna: http://www.centr.fio.ru.

5. OnekrtponHHasi 6ubmioreka. VIHTepHeT-poeKT «Briciiee obpa3oBaHue». [D1eKTPOHHBIM
pecypc]. - O/eKTPOH. JlaH. - Pexxum JloCTyIa:
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html. — 3ars. c skpaHa.

6. OnektponHble Karajioru AWBC MAPKSQL: «Kuuru», «Cratbu», «[luccepranum»,

«YuebHO-MeTOIMUeCKast JUTeparypa», «ABTopedepaTbl», «[emosutapHbii donHg». — URL:
http://www.vzfei.ru/rus/library/elect_lib.htm.— 3ars. c skpaHa.

7. OnekTpoHHO-O0ubMMOTeuHast cuctema «eLibrary»: [SnekTpoHHbIii pecypc]. - Pexxum
noctymna: http://www.elibrary.ru

8. OnekTpoHHO-0MbMOTeuHass cucteMa «BykBoem»: [DyeKTpoHHBIN pecypc]. - Pexum
nocryna: http://91.189.237.198:8778/poisk2.aspx

9. OnekTpoHHass OubmoTeka auccepraruii PI'b: [DnekTpoHHbIM pecypc]. - Pexum

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

9. MeToguuecKue yKa3aHuUs /ISl 00yYaroIUXCsl TI0 0CBOEHHUIO JUCIUTTHHBI

MeTouKa TIpernojiaBaHusl JIaHHOM [JUCLIMTUIMHBI TIpeJIiosiaraeT uTeHHe JIeKLWH,
MpOBe/leHe TPAKTUYeCKUX (CEMUHAPCKUX) 3aHSITHH, TPYIIOBBIX W WHAWBUAYaTbHBIX
KOHCYJIbTAL[MH 110 OTZe/IbHBIM (HanuboJsiee CI0’KHBIM) CrieLipruecKrM TpobsieMaM AUCLUTITUHBL.
[IpenycMoTpeHa camocTosiTelbHasi paboTa CTYZEHTOB, a TakKe TIPOXOXK/eHWe aTTeCTallOHHBIX
WCTILITaHWH TIPOMEXKYTOUHOM aTTecTalyu (3auer).

JleKyuu TIOCBAIIAIOTCS PaCCMOTPEHUIO HauOosiee Ba)XKHBIX KOHIIENTYabHBIX BOIPOCOB.
B xoze nekuuii CTyJeHTaM CjefyeT MOATOTOBUTb KOHCIIEKTHI JIEKL[M: KpaTKO, CXeMaTH4HO,
TOC/IeZloBaTelbHO (PUKCUPOBATh OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIBI, (POPMYJTUPOBKH, 0000IIeHus;
roMeuaTh Ba)KHbIe MBIC/H, BBIJE/IATH K/IIOUEBBbIe CJI0BAa, TEPMHUHBI; IPOBEPSITh TEPMUHBI,
TIOHSITHS C TIOMOIL[BIO SHIMK/IOTIe/INH, C/TOBapel, ClIPABOYHMKOB C BBITIMChIBAHIEM TOKOBAHUH B
TeTpajb; 0003HAUNTb BOMPOCHI, TEPMHUHBI, MaTepHas, KOTOPhIM BbI3bIBAeT TPYAHOCTH, TIOMETUTh
Y TIOTILITaThCSI HAMTH OTBET B PeKOMeHAyeMoU nurtepaType. Eciv camocTosTeisHO He yaeTcst
pa3zobpatbcsi B MaTepuase, HeobxonumMo chopMyIMpoBaTh BOMPOC U 33/1aTh MPeTofaBaTesifo Ha
KOHCY/IbTaL[iM, Ha TIPAaKTUUECKOM 3aHSTHH.

KoHKpeTHble MeTOJMKH, MOJe/H, MeTO/bl U MHCTPYMEHThI CTpPaTernueckoro aHasus3a,
OLIeHKM COCTOSIHUS KOHKYDEHTHOW cpefibl M T.J. pacCMaTPUBAIOTCSl IPEeUMYIeCTBEHHO Ha
MPaKTHUUeCKUX 3aHSATHSIX.

IJeavio npoeedeHuUss npakmMuuecKux (CeMUHAPCKUX) 3aHAMUU SIBISIeTCS 3aKperieHHe
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3HaHWW CTYJEeHTOB, TIOJiyUeHHbIX MMM B XO/le HW3y4YeHUs [JUCHUIUVIMHBI Ha JeKIUsIX |
camocTosiTesIbHO. [IpakTHueckye 3aHSITHsI TIPOBOJATCS, B TOM uuciie, B opme ceMuHapoB. [1jist
MOJTOTOBKM K 3aHSITHSM CEeMHHApCKOTO THIA CTY[EHThI BBITIOMHSIOT TPOpaboTKy paboueit
MporpamMmsbl, yjensss ocoboe BHMMaHMe Le/isM M 3ajauaM, CTPYKType U COJep’KaHHIo
JUCLIUTUTUHBI; KOHCIIEKTMPOBaHWE WCTOUHHMKOB; PabOTy C KOHCIIEKTOM JIEKIWi; TIOATOTOBKY
OTBETOB K KOHTPOJIbHBIM BOIPOCaM, TPOCMOTP PeKOMeH/1yeMOii JIUTepaTyphbl.

[Tpy U3yueHUU AUCLUTUIMHBI UCTIO/b3YIOTCSI HHTEPAKTUBHBIE METOZbI 00YUeHHs], TaKHe KakK:

1. Jlexkuus:

— mipobneMHast  JIeKUusi, TIpeAToJaraloljasi —W3J0)KeHWe Marepuana  depe3s
nmpo0O/IeMHOCTb BOTIPOCOB, 337lad WM CcUTyauuid. [Ipy 3TOM TIpoliecc TO3HaHUS
MPOMCXOJUT B HAyuHOM TIOMCKe, [uajiore W COTPyJAHUUeCTBe C TiperiofiaBaTesieM B
ripoliecce aHa/iM3a U CpaBHEHHsI TOUeK 3peHus;

— JleKUUs-BU3yasM3aldsi - Tlo/laya Marepuasa OCYILeCTB/SeTCsl Cpe/CTBaMHu
TEXHUYECKUX CPEeACTB OOyueHUs C KPaTKUM KOMMEHTHPOBAaHHEM [I€MOHCTPHUDPYEMbIX
BU3Ya/IbHBIX MaTepuaoB (Tpe3eHTaLuii).

2. CemuHap:

— TeMaTU4yecKri ceMHHap - 3TOT BUJ, CeMHUHapa FOTOBUTCS U TIPOBOAUTCS C LieJIbIO
aKI[eHTUPOBaHUsI BHUMaHUs OOYyYaroIUXCs Ha KaKOW-TMOO0 aKkTyaJbHOW TeMe WM Ha
Haubosiee BaKHBIX U CYIeCTBEHHBIX ee acrekrax. I[lepej HauajoM CceMHHapa
oOyvaromyMcsi  flaeTcsi  3aJjaHhie — BBIJJeIUTh  CYI[eCTBeHHbIe CTOPOHBI TEMBI.
Tematnyeckuii ceMuHap yriayOsisieT 3HaHUSI CTY[eHTOB, ODUEHTHUDYEeT MX Ha aKTUBHBIM
TOUCK TyTel U criocob0B pellieHust 3aTparkBaeMoi pobieMsl.

— rmpobsieMHbIi ceMUHap - Tlepesi W3yueHWeM pa3fiesia Kypca Iipero/iaBaTesib
npejjiaraeT o0CyUTh TIPOO/IeMbI, CBsi3aHHBIE C COZlep>KaHHeM JJaHHOU TeMbl. HakaHyHe
oOyuaroruecs ToydyaroT 3ajaHue 0Tobpath, chopMyMpoBaTh U OOBSICHUTH MPOOJIEMBI.
Bo BpeMsi ceMuHapa B YC/IOBHSIX TDYIMIIOBOM JWCKYCCHU TPOBOJUTCS OOCYKAeHHe
ripobiiem.

3. IrpoBbIe MeTOZbI 00yUeHusI:

- Anamu3 koHkpeTHbIX cutyaimii (KC). Ilos KOHKpeTHOM cuTyaleld MOHUMAaeTcsi
npobieMa, ¢ KOTOPOW TOT WM WHOM 0OydaeMblif, BBICTYTIasi B PO PYKOBOJUTENS] WA WHOTO
nipodeccroHasa, MOXeT B JIF000e BpeMsi BCTPETUTHCS B CBOEH JiesITeIbHOCTH, ¥ KOTopasi TpebyeT
OT Hero aHa/M3a, MPUHSTHS pelleHn, KaKuX-M00 KOHKPeTHBIX /lelcTBUil. B 3TOM Ciyyae Ha
yueOHOM 3aHSITUM CJIyIIaTe/siM CooOIjaeTcs efuHas [Jii BCeX HCXoAHas wuHbOpMarvs,
orpeienisitoijasi 00bEKT yripaBjieHus. [IperiosiaBaTesib CTaBUT repes; oO0ydyaeMbIMU 3ajjauy TI0
aHa/M3y /laHHOW 00CTaHOBKH, HO He (hopMysupyeT rpobsieMy, KoTopas B 001[eM Bue repe[
3TUM MoOrJ/1a OBbITh BbIsiBJIeHA Ha jiekuyd. OOyuarompecss Ha OCHOBe MCXOJHOW WHGbOpMaIui 1
pe3y/bTaTOB ee aHa/lW3a CaMU JO/DKHBI chopMysupoBaTh TpobeMy U HaWTH ee peleHue. B
X0/le 3aHSTUS MperojiaBaTeslb MOXKET BBOJUThH BO3MYIatolliee BO3/elCTBYe, MPOSIBSIOLIeecs B
pe3KOM H3MeHeHWH 00CTaHOBKHM U TpeOyroijee OT oOyuaembIX HeOpJWHApHBIX AelcTBuil. B
OTBeT Ha 9STO CJyllaTeW [O/DKHbI TPUHATH pellleHre, YCTpaHsitollee MOC/eCTBHe
BO3MYILIAOILIero BO3/|eHCTBUS WM YMeHbLIalolee ero OTpyLaTebHOe BIAUSHUE.

TectupoBaHMe —  cUCTeMa  CTaHJAPTHM3UPOBAHHBIX  3a/laHUM,  [103BOJISIOLIAS
aBTOMAaTU3UPOBAThb TIPOLIe/lypy M3MepeHusi YPOBHS 3HAaHWW M yMeHHN 00ydJaroierocs.
KoHTponbHast paboTa — cCpejCTBO TPOBEPKM yMeHHWI TPHUMEHSITb TOJyueHHble 3HaHUsS [Jist
pellieHUs 3aflay OTpe/ie/IleHHOr0 TWUIA I0 TemMe WIW pa3feny. TeKyluil KOHTPO/Jb 3HaHUM
ocyliecTB/isieTcsl B ¢popMe MpOBeJieHHsi CeMUHAPOB, pellieHUs 3a/lay, TeCTUPOBaHUS, a Takke B
MpeAyCMOTPeHHBIX ~ (opMax  KOHTPOJII ~ CaMOCTOSITelbHOW — paboTel.  KoHcynbranmu
TriperiojiaBaTesisi TIPOBOJATCS /51 00YYaroL[UXCsl C 1eJIbI0 JIOTIOJTHUTETbHBIX Pa3bsCHeHUN U
vH(OpMaIMM 10 BO3HUKAIOIIMM BOIIPOCAM TIPH BBINOJTHEHUM CaMOCTOSITe/TbHOM PabOThl WIIH
MO/ITOTOBKe K MPaKTUUYeCKUM (CeMUHApCKKUM) 3aHSITUSIM, MOJTrOTOBKe pedepaToB, a TakxKe IPU
MO/ITOTOBKe K 3aueTy. KoHCy/bTallvy Tpero/iaBaTesisi IPOBOJSATCS B COOTBETCTBUM C rpauKoM,
yTBep)X/IeHHbIM Ha Kadezape, 00yUaromuiicss MO>KeT 03HaKOMHUTBCSI C HUM Ha MH(OPMALIMOHHOM
creHzie. JlomonHUTebHBIE KOHCYJ/IBTALIMM MOTYT OBbITh Ha3HaueHbl IO COTIACOBAHHUI) C
TrperofiaBaTesieM B MHAWBUYaIbHOM IOPsJKe.

10 Kypcogoii npoekTt (padora)
BbInosiHeHHe KypCOBOTO TpoeKTa (paboThl) y4yeOHBbIM IJIaHOM HW3YYeHHs AWUCLUIUIMHBI He



TIpelyCMOTPEHO.

11. IlepeueHb HH(OPMALMOHHBIX TEXHOJIOTHUI, HCIOJb3yeMbIX TPH OCYyLIeCTB/IEHHH
00pa3oBaTe/IbHOrO mMpoIecca Mo AWUCHUIVIMHE, BK/IKYas IMepeyeHb MPOrpaMMHOI0
o0ecneyeHusi U HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
11.1 IIepeueHbp uHGOPMAYUOHHBIX MEXHO/02Ull, UCNO/Ab3yeMbIX Npu ocyujecmeseHuu
o0pa3oeame/1ibHO20 npoyecca
— 9JIeKTPOHHBIe 00pa3oBaTe/bHbIE PeCypChI;
— WCIO/Ib30BaHWe C/ai/i-rpe3eHTalui;
— U3yuyeHHWe HOPMAaTHMBHBIX JOKYMEHTOB Ha OQuI[ManbHOM caiTe ¢eJepasbHOro
opraHa MCIOJIHUTEe/ILHOM BIaCTH, MPOpaboTKa JOKYMEHTOB;
— WHTepaKTHBHOe 00IIjeHre C 00yvarolUMHUCS M KOHCY/JIbTUPOBaHHE TTOCPeCTBOM
37IeKTPOHHOM TIOUTHI.

11.2 IlepeueHb npozpammHoz0 obecneyeHus, UCNO/Ab3yeMO20 npu ocyujecmeneHuu
obpazosamebHO20 npoyecca

[Tpu 0CBOEHUH AUCIUTTUHBI UCITOJ/Ib3YEeTCs JIMLIEH3MOHHOEe TTPOTPaMMHOe 0becrieueHue:
— omepalyoOHHble cucTeMbl Astra Linux (wiM wHasg ornepalydoHHas CHUCTeMa,

BK/IIOUEHHAs B PeeCTp OTeueCTBeHHOT0 IPOrpaMMHOT0 00ecrieueHus);

— KOMIIeKT oducHbix nporpaMMm P-7 Odwuc (B cocraBe TeKCTOBOI'O IIpOLeCcopa,
nporpaMMbl  paboOTbl € 37eKTPOHHBIMU TabjMllaMH, TpOrpaMMHbIe CpeZCTBa
pelaKTUPOBAHUS U IeMOHCTPALIUU TIPe3eHTarvi);

— TIporpaMMa NpOBepKU TeKCTOB Ha MpeJMeT 3aMMCTBOBaHUS « AHTUTI/IaruaT».

12 Marepua/ibHO-TEXHHYECKOe o0ecrneyeHHe JUCHUIITHHBI

B crernanusupoBaHHoli  nabopatopun  6-415 «VIHTEprMpoBaHHOIO MOHMTOPHHTA
OKpY>KaloIllel Cpe/ibl» HAXOJUTCS CTeH/bl, IJIaKaTbl WM 000pyZOBaHWe, Tpe/CTaB/leHHOe B
Tabnurie.

Ne | HaumeHoBaHue KosimuectBo
1 Ph-meTp nepeHocHOM 2 1T
2 AnemomeTp 5 IIT
3 T'urpomeTp 5 T
4 Becsi anektponHble Ohaus UPS-202 1wt
5 Hacoc 11eHTpoOeXHbIH 2 T
6 I'enepatop I'3-118 1wt
7 Mozenb TypOUHBI 1 Tt
8 Y cTaHOBKA 0 ONPeCHEHHI0 MOPCKOH BO/IbI 1 T
14 | AnTeuka UHAWBUAYaIbHas 1 T

MynabTHMeMHBbIE CPeACTBa
1. Tenesusop

2. DVD
3. Ilpoektop
4. DkpaH

Ilnst camocTosiTe/TbHOM pabOThl O0YYarOL[UXCsl MCIIO/B3YIOTCS KabuHeThl 6-214 u 6-314;
KaK/IbIi KaOuHeT 000py/I0BaH KOMITIEKTOM yueOHOU mebemnu, [ByMst pabOuMMU CTaHIUSMU C
JIOCTYTIOM B WH(MOPMAIMOHHO-TeJIEKOMMYHUKAILIMOHHYIO CeTh «VIHTepHeT» W B 3/IEKTPOHHO-
obpa3oBaTe/ibHyI0 Cpe/ly OpraHU3alliH, IPUHTEPOM U CKaHEPOM.



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

B pabouyio mporpaMMy MO [AWCLUIUIMHE «B0300HOB/IsSIEMBbIE HCTOUHHUKHA SHEPIHU» TI0
HanpaB/ieHuto 1oArotoBku 20.03.02 «IIpupoj0006yCcTpOCTBO U BOZOIIOIL30BAHKE» BHOCSITCS
C/leyrolIye 0T0THeH!sI M 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




