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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

Lleapto  ocBOCHUS

JAUCHUITIIMHBI SABJIACTCA

IMOATrOTOBKA

BBIITYCKHMKA JUI1  CTPOUTEIBHOM,

MPOU3BOJACTBEHHO-TEXHOJOTHYECKOM, OpraHM3allMOHHO-YIPaBICHYECKON, MPOEKTHOM W HCCIEA0BATEIbCKOM
JESITENILHOCTH B 00JIACTH BOOCHAOKEHUS.

3agagaMu OCBOCHHS AUCLUIIIHHBI SBISIOTCS:

- 1aTh HEOOXOMMBI 00beM 3HaHMI B 00JaCTH BHIOOpA HCTOUHUKOB BOJOCHAOXKEHHS U BO/103a00PHBIX
COOPY>KEHHI1; B 00JIaCTH YCTPOICTBA CUCTEM BOAOCHAOKEHHS HACCIICHHBIX ITYHKTOB;

HAYYUTh CTYIEHTOB CAMOCTOSITEIbHO NPUHUMATh OOOCHOBAHHBIC PEIICHUS IO BHIOOPY CXEMBI U

CHUCTCMbI BOI[OCH36}K6HI/IH;

- BBIpabOTaTh NPUEMBbI M HABBIKU MPOESKTUPOBAHMS BCEX JIEMEHTOB CHCTEM BOJOCHAOKEHHS.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN

Kona n HaumeHoBanue

Ko u HaumenoBaunue

[Inanupyembie pe3ynbTaThl 00yUSHUS 110

KOMIIETEeHIIUH MH/MKATOpa TOCTUKEHUS JMCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
KOMITETEHIINU IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]
I1K-2 Cnoco6en|I1K-2.1 OcymecTBisieT BbIOOp|3HaeT
OpPTaHU30BBIBATh PAaOOTHI MO|HOPMATHBHO-TEXHUYECKUX ¥ |HOPMATUBHO-TEXHUYECKHE "
CTPOUTENbCTBY HOPMaTHBHO-METOJUYECKUX HOPMAaTHBHO-METOJMUYECKUE JIOKYMEHTBl IO
COOpPY)KEHHH, MOHTaXy H|IOKYMEHTOB IO CTPOUTEIBCTBY,|CTPOMTEIBCTBY,  MOHTaXY H  HallaJKe
HaJIaJKe  BJEMEHTOB  M|MOHTaxy U HAJIQJIKE|MH)KEHEPHBIX CHUCTEM KM3HEoOecleueHus: B
000pyI0BaHUS HHKCHEPHBIX [HHKCHEPHBIX CHCTEM |CTPOHUTEIHCTBE
CHCTEM JKH3HeoOecreueHUsI|)Ku3Heo0eceyeH s BymeeT
B CTPOUTEIIbCTBE CTPOUTENIbCTBE OCYIIECTBIISATh BBIOOD
HOPMAaTHBHO-TEXHUYECKUX u

HOPMAaTUBHO-METOJAUYCCKHUX OOKYMCHTOB II0

CTPOUTCIILCTBY, MOHTaXy u Haaqaake
HHXXCHCPHBIX CHUCTEM JKM3HEOOCCIIeUeHUs B
CTPOUTCIILCTBC

BJajaeeT

HaBBIKOM BbIOOpa HOPMAaTHUBHO-TEXHUUYECKUX U
HOPMAaTUBHO-METO/IMYECKUX JOKYMEHTOB IO
CTPOMUTENbCTBY, ~ MOHTaXY U  HajJaJke
MH)KEHEPHBIX CHCTEM HKH3HEoOecleueHus: B
CTPOUTEIBLCTBE

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl
Jannas aucuurnianHa (MoAyib) BKIoYeHa B bnok «/luctumumnel, moxynu» b1.B.04 ocHoBHOIA

po¢eCCHOHAIBHOW  00pa30BaTEIbHOW MPOTPAMMBI

08.03.01

CTpOI/ITeJ'II)CTBO N OTHOCUTCA K 4YacCTu,

dhopMupyeMoil ydacTHUKaMH 00pa30BaTENbHBIX OTHONICHUH y4eOHOTO IMJIaHa.

Ne e UICCTBVIOMNE T CIUALIHEL Konx n HauMeHoBaHME MHAMKATOpa
n/n pet YIOUme et JIOCTHKEHUS KOMITETEHLIUH
1 |Mexannxa xumxocTs 1 rasa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2
2 |KommbrorepHas rpaduka OIIK-1.9




MexaHuKka )XUIKOCTH U raza

3HaTBI OCHOBHBIC (I)I/IBI/I‘-ICCKI/IC SABJICHUS U HpOI_ICCCBI ITOKOSAIIIUXCSI U IIBI/I)KYH_[I/IXC}I )KHI[KOCTeﬁ U ra3os,
BOKHEUINIME 3aKOHBI THAPOCTATHKA W TUIPOJMHAMHUKH; OCHOBHBIC 3aKOHBI TOJOOHMS M THUAPABIMYECKOTO
MOI[CJII/IpOBaHI/ISI

YMeTh: HConas30BaTh MaTEMaTHUISCKHE MOJCIIN THAPOMEXAaHUYCCKUX SIBIICHHUH U IIponeCcCcoB

BJIaI[eTBZ COBpPCMCHHBIMU MCTOAAMHU IMPOBCACHHA KHHCMATHYCCKOI'O0 aHalin3a, OCHOBHBIMU MCTOJaMHU
IIOCTAaHOBKH, UCCIICAOBAHUA U PCUHICHUA 3a1a4 MEXaHHUKH XUJKOCTH U rasa.

Kommwtorepnast rpaduka
BrnaneTs: ocHoBamMu rpaduyeckux mporpaMM, HaBbIKaMH pabOThl Ha KOMITBIOTEPE.

Ne Konx 1 HanMeHOBaHME HHIMKATOpA
[Tocnenyromue IUCHUIIIMHBL
n/n JOCTHKEHHUS KOMIIETEHIIUN

OIlK-4.1, OIIK-4.2, OIIK-10.1,
1 [OcHoBBI TexHUYECKOH IKCIUTYaTaluu 00bEeKTOB cTpouTenbeTtBa  (OITK-10.2, OIIK-10.3, OIIK-10.4,
OIIK-10.5

4. O0beM AUCHMILIMHBI (MOAYJISA) B 3a4YE€THBIX €IMHUIAX € YKA3aHHEM KOJMYECTBA aAKaJeMHYEeCKHX
YacoB, BbIJIEJIEHHBIX HA KOHTAKTHYI0 Pa0doTy o0ydaroumiuxcs ¢ npemnogaBartesieM (110 BHIAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy 00y4yaromuxcs

Cemectp
M3 Hux yacel Ha
Bun yuebHoit paboTbt Beero MPAaKTHYECKYIO
qacoB o 6
JITOTOBKY
KonTakTHasi padoTa 32 32
Jlexnmonnsie 3anstus (Jlek) 16 0 16
[paxTuueckue 3ausatus (Ip) 8 8 8
[IpakTuueckue 3ausatus B ceccuto (1133) 8 8 8
HMuast koHTaKTHAsA padoTa, B TOM YHCJIeE: 15 15
KOHCYJIBTAIIMU TI0 KYpCOBOH paboTe (TIPOeKTy), 1 1

KOHTpOJIbHEIM pabotam (PI'P)

KOHTaKTHas paboTa Ha aTTecTaIuio (cava 3avera,
3ayeTa ¢ OIICHKOM; 3aII1Ta KypCOBOW pabOThI 0,25 0,25
(mpoekTa); cmaya KOHTPOIBHEIX padot (PI'P))

KOHTaKTHas pa60Ta Ha aTTeCTanuio B CCCCHIO

0,25 0,25
(KOoHCYNBTAIUS TIepeT PK3aMEHOM U c/1adya dK3aMeHa)
Yacpl Ha KOHTPOJIb 8,75 8,75
Camocrositen1bHas padora (CP) 101,75 101,75
OO0uiast TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIs)
gacel:| 144 144
3a4eTHbIE ¢IUHHUIIBI: 4 4

5. Copepxkanne AUMCHHMILVIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOEe IO pasjenaM (TeMaM) € yKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKa/JeMHYeCKHUX YaCOB U BUJAOB YUeOHbIX 3aHATHI
5.1. TemaTHueckuii MjaaH JUCHUILUIUHBI (MOYJIS)




Pa3I[eJ'IBI JHUCIUITTTHNHBI

Cemectp

Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac.

JICKIINHU

113

JIP

MIPaKTH-
YECKYIO
HOAro-
TOBKY

BCErO

W3 HUX Ha

BCECTO

U3 HUX Ha
MIPaKTH-
YECKYI0
HOAro-

TOBKY

BCETO

U3 HUX Ha
MIPaKTH-
YECKYI0
HOAro-

TOBKY

CP

Bcero,
qac.

Kon
WHIUKATOP
a
JTOCTHKEHH
i
KOMIIETEHI]
347}

1 paznen. Buasl nmpupoaHbIx
HMCTOYHHUKOB BOJIOCHA0KEHHS U
UX XapaKTePUCTHUKA.
TpeOoBaHwusi, TMPEeABIBIICMBIC K
HCTOYHHKAM BOLOCHAOKEHHUS.

1.1.

[Ipupoansie
BOJIOCHA0KEHHUS

HCTOYHHUKH

18

22

I1K-2.1

2 pazaen. Cuctembl
BO/IOCHA0KEHUS U PEXKUM UX
paboTHI.

2.1.

Pexum paboThI
BOJIOCHAOXKEHUS

CUCTEM

16

20

[1K-2.1

2.2.

Pexxum  paboThl
COOPYKEHHU
BOJIOCHAOXKEHUS.
TEXHOJIOTHYECKAs
(pyHKIIMOHATBHAS)
CBSI3b.

OTIEJIBbHBIX
CUCTEM
Nx

B3aWMHasi1

16

20

I1K-2.1

3 paznen. CucteMbl ojIavu 1
pacnpenenenus Boasl (CIIPB).

3.1

Turmsr BOJIOBOZOB u
BOJIONIPOBOJAHBIX ceTel.
[TpuHIMIIBI OTIpeIeTICHUS
JIHaMETPOB TPYOOIIPOBOJIOB

12

16

I1K-2.1

3.2.

I'mppaBanyeckuit pacuder
BOJIONPOBOJIHEIX CETEH

10

14

I1K-2.1

3.3.

[IpuHUUITBI 30HUPOBAHUS CUCTEM
BOJIOCHAOKEHUS

I1K-2.1

4 pazzaen. YCTponucTBO
BOJIOITPOBOJHOM CETH.

4.1.

Bei6op THma, Mapku, mMaTepuaia
TpyOOIIPOBOIOB BOJOMPOBOIHOM
CETH.

[1K-2.1

4.2.

ApMarypa W COOPYXKEHHsS Ha
BOJIOIIPOBOJAHOM CETH.

10,5

14,5

[1K-2.1

5 pazgen. Texuuueckast
AKCIUTyaTalusi BOAOIPOBOAHON
CETH.

5.1.

CTpOI/ITCJ'H:CTBO, MOHTAaX n
HajlaaKa J3JICMECHTOB CHCTCMbI
nogavu v pacrnpeacjiCHus BOABI.

[1K-2.1




Texnnueckas JKCIUTyaTanus
5.2. [pnementoB cucremsl momauu u| 6 1 1 6,25| 8,25 [IK-2.1
pacnpesiesieHUs BOJIbI.
6. |6 paznen. MlHas KoHTaKTHast
pabora
6.1. [Wnas konTakTHas paboTra 6 1,25 K-2.1
7. |7 paznen. Kontpounb
7.1. |[Dx3ameH 6 9 [1K-2.1
5.1. Jlexuuu
No | HaumeHnoBaHue paszaena "
. HaumenoBanue u kpaTkoe coepkaHue JTEeKIUN
pasn Y TEMBI JICKITUI
['maponoruyeckne XapakTepUCTUKH PEK, KaK OCHOBHOTO MCTOYHHUKA
BOJOCHAOXKEHUSI  KPYHNHBIX OOBEKTOB. XapaKTEpUCTUKA  MOJ3EMHBIX
HMCTOYHUKOB BOJIOCHAOKEHUS
Bunel  OpupoIHBIX — HMCTOYHHUKOB  BOJOCHAOKEHHS. TpeboBanus,
MpeAbsIBIsiEMblE K  HMCTOYHUKAM  BOJOCHAOKEHHUS.  XapaKTepUCTUKA
TIpHpOHbIE HCTOHHKH MIPUPOJHBIX BOJHBIX PECYPCOB M MCTOYHHKOB BOAOCHAOXKEHUS IO 3aracam,
1 6 neOuTy, KaueCTBY U CAHUTAPHO-TUTUEHUYECKOMY COCTOSIHUIO.
BOAOCHADICHITA XapakTepucTuka MOBEPXHOCTHBIX HUCTOYHUKOB BOJIOCHAOKEHUSI.
l'unponoruyeckne XapakTEpUCTUKH pPEK, Kak OCHOBHOTO HCTOYHHUKA
BOJIOCHA0)KEHUS KPYITHBIX O0BEKTOB. Y CJIOBHUs 3a00pa BOJIBI U3 PEK.
XapakTepucTuKa TOJA3EMHBIX HCTOYHMKOB BOAOCHaOeHus. BnusHue
NESATEIPHOCTH  4YeJIOBEKa Ha  COCTOSIHUE  TMPUPOJHBIX  MCTOYHUKOB
BOJOCHAOKEHUSI.
30HBI CAaHUTAPHOM OXPaHbBl MCTOYHHKOB BOJOCHAOXKEHUS U COOPYKECHHM
CHCTEM BOJOCHAOKEHUSI.
1 HpHpoasbic uCTOUHHKH OxpaHa TPHUPOJHBIX HMCTOYHHUKOB OT 3arps3HEHUS W HCTOIICHUS. 3O0HBI
BOJI0CHAGKCHN CaHUTAPHOW OXpPaHbI MCTOYHUKOB BOJIOCHAOKEHHSI U COOPYKEHUH CHUCTEM
BOJIOCHAOKEHMU.
Bononorpebnenne. Hopmbl pacxomoBanusi Bojbl. OmnpesieieHHe pacueTHBIX
CYTOYHBIX, YaCOBBIX U CEKYHIHBIX PACXOJIOB.
OO01mas cxema CUCTEMbI BOJIOCHA0XKEHUSI O0BEKTA.
5 Pexxum pabotsl cucteM |Bomomotpebienne. Hopmbl pacxofoBaHHs BOJIBI. Omnpenenenue
BOJIOCHA0KEHUs KOJIMYECTBA MOTPeOIsieMOil BOABI B HACEIICHHOM ITYHKTE€ Ha pa3IMYHbIE
HYXJbl. Pexxum motpebnenust Boasl. KoaQduimeHTsl cyToyHOW UM 4acOBOM
HepaBHOMepHOCTH. OmpeneseHue pacuyeTHBIX CYTOYHBIX, YAaCOBBIX H
CEeKYHJIHBIX pacxo/10B. O01as cxeMa CHCTeMbI BOJIOCHA0XKEHHS 00bEeKTa
OCHOBHBIE 3JIEMEHTHI CUCTEMbI BOJJOCHA0XKEHHU S, UX POJIb U (YHKIIMOHATIbHAS
CBs13b. | pymnIoBkie U pailOHHBIE CHUCTEMBI BOAOCHAOKEHUS.
OCHOBHBIE 3JIEMEHTHI CHCTEMBI BOJOCHA0KEHNS, X POJIb U (DYHKIIMOHATIbHAS
CBsI3b. BrusiHUE Ha cXeMy CHUCTEMBI BOJOCHAOKEHHUS BUIA U PACIONIOKEHUS
HCTOYHUKA, pelibeha MECTHOCTH, B3aMMHOI'O PAaCIOIOXKEHHUS OTpeOuTenen,
TpeOOBaHMI K KOJMYECTBY M KayeCTBY MOTpeOIsieMOil BOMBI, a TaKkKe
2 Pexum paboThI cuctem TpeOOBaHUN  HAASKHOCTH  BOJOCHAOXKeHHs. (OOOCHOBaHHME  CTETICHHU
BOJIOCHA0KEHHS LHEHTpAJIM3allil W KPUTEpUH CHUCTeM BOJOCHaOXeHus. [pymnmoBbsie H
palloHHbIE CHCTEMBI BOJOCHA0KEHHUS.
Pexxum paboThl OTAENBHBIX COOpPYKEHUH cHCTEeM BojocHaOkeHusa. HMx
TexHoJornueckas ((QyHKUIMOHaNbHAs) B3aWMHas CBs3b. [ paduyeckoe
M300pakeHUE B3aMMOCBSI3H PEKUMOB TI0/1a4W BOJBI U BOJAOIIOTPEOICHHUS.




Posib HACOCHBIX M OYMCTHBIX CTAHIIMA, BOJOHATIOPHOW OAIIHU U PE3EPBYyapoB
YiCTOM BOABl B padoTe cHCTeMbl BOAOCHaOkeHusa. VX 3HaueHue B
o0ecrneYeHnr YKOHOMUYHOCTH ¥ HaJIE)KHOCTH PaOOThI CHUCTEMBI.

Pexum paboTsr
OT/EIBHBIX COOPYKEHUI
CHCTEM BOJJOCHAOKECHHUS.

Hx TexHomornyeckas
(pynKIIMOHANTBHAS)
B3aMHasl CBA3b.

Omnpenenenue o0BEMOB 3arMacoB BOJbI B 0ake BOJOHAMOPHOW OalmrHU U
pe3epByapax yncToil Bojbl. OnpeaeneHue TpedyeMoro cBOOOIHOTO HAmopa B
BOJIOIIPOBOJHOM CETH U BBICOTHI BOAOHAMIOPHOM OaIIHHU.

OrnpezenieHne peryaupyommux (aKKyMyIupyOIMKUX), TPOTUBOMOXKAPHBIX U
aBapuifHBIX 00BEMOB 3alacoB BOJbI B 0Oake BOJOHAMOPHOW OallHU U
pe3epByapax yrucToii Bojbl. OnpeaeneHue TpedyeMoro cBOOOIHOTO HAopa B
BOJIOIIPOBOJHOMN CETH U BBICOTHI BOJOHAMIOPHOM OaIIHHU.

Pexum paboTsr
OT/EIBHBIX COOPYKEHUI
CHCTEM BOJJOCHAOKECHHUS.

Hx TexHomornyeckas
(pynKIIMOHANTBHAS)
B3aMHasl CBA3b.

OcHOBHBIE pacUyeTHBIC PEKUMbI pabOTHI CUCTEMBI BOJOCHAOKECHUS
OCHOBHBIC ~pacyeTHbIC PEKUMBI PabOOTHI  CHUCTEMBI  BOJOCHAOKCHUS.
OcoOeHHOCTH PEeXUMOB PabOTBhI CHCTEMBI BOJOCHA0KECHHS C HECKOJIbKUMU
BOJIONTUTATEIIAIMH U HAMOPHO-PETYIUPYIOMIUMH eMKOCTAMH. OCOOEHHOCTH
paboThI U pacyeTa CUCTEM BOJIOCHAOXKEHHS 0€3 BOJJOHAIOPHBIX OallleH.

Tune! BOJOBOAOB U
BOJIOITPOBOJIHBIX CETEH.
[TpunIMIIBEI ONIpeaeIeHus
JIMaMETPOB
TpyOOIpOBOI0B

o0ecrieueHus
nogayd M

Tunsl BOIOBONOB M BOJOIPOBOAHBIX ceTe. Metomsl
TpeOyeMoil  HaJeKHOCTH  (DYHKIIMOHHPOBAHUS  CHCTEM
pacripeniesnieHust BoJbl. Mozenb oT0opa BoJbl U3 ceTel.

Tunel BOJOBOJIOB M BOJIOMPOBOJHBIX ceTeil. TpeboBaHusl, MpeabsIBIsIEMbIE K
HuM. [IpyHIUOBI TPaCCUPOBKH BOIONPOBOJIHBIX JUHUNA. YueT TpeOoBaHUM
HA/IKHOCTH (DYHKIIMOHHPOBAHUS CHCTEM IOJIa4M W PACTIPEACICHUS BOJIBI.
Mertoabl obecrieueHuss Tpedyemoil HalexXHOCTU. Mozenb oTOopa BOABI U3
ceTel. Ocobennoctu oAa4x BOJIbI MarucTpaibHbIMU u
pacnpene/nTeNbHbIMA  JIMHUSAMU ~ KOJBLEBOM  BOJOIPOBOJHOM  CETH.
Pacuernble pexxuMbl 0TOOpa BOJBI M3 ceTed. YCIOBHasg pacyeTHas cXema
0TOOpa BOABI; PaCUETHBIE PACXOJbl BOJBI MO yyacTKaMm ceTH. CBsA3b MeXay
MYTEBBIMU M Y3JIOBBIMU OTOOpaMH BOJIBI.

Tunel BOJOBOJOB U
BOJONIPOBOJHBIX CETEM.
[TpuHIMIBI ONIpeneneHus
MaMETPOB
TpyOONpOBOIOB

[TpuHIMIBI onpeaeneHus AMaMeTpoB TPyO BOJAOIPOBOJHBIX JIMHUNA U MOTEPH
Haropa B HUX. DKOHOMHUYECKH BBITO/IHbIE JuaMeTpbl TpyO. [loTepu Hamopa B
TpyOOINpOBOaX BOJOIPOBOIHBIX CETEH.

[TpuHIUTBI ONIpe/ieNIeHUs] AUaMETPOB TPYO BOJOMPOBOAHBIX JIMHUHI U MOTEPh
Harnopa B HUX. BrIpaskeHre BeTMUMHBI IPUBEIEHHBIX 3aTPAT BOJIOIPOBOIHBIX
JUHUN (BOJOMIPOBOJIOB) MPH 10/1a4€ BOJBI HACOCAMU U MPHU TPaBUTALMOHHON
1ojiaye 1Mo HarmopHOMY BOA0BOY. DOpMyIbl Uil SKOHOMUYECKH BBITOJIHBIX
nruameTpoB TpyO. Ilotepu Hamopa B TpyOompoBogax. @opMyibl U TaOIUIIBI
JUIS  TUIPABIMYECKOTO pacyeTa BOJONPOBOAHBIX TpPyO W3 pa3iMuHBIX
MaTEpHUajoB.  YUeT  BO3MOXHOIO  HW3MEHEHUS  TUAPABIMYECKOIO
COIPOTHUBIIEHUS TPYO B Ipolecce sKkcIuryaTanuu. CBoiicTBa BOJIOMPOBOIHBIX
CETEH.

['mppaBnuyecknii pacyer
BOJOIPOBOJHBIX CETEN

I'mapaBinyeckuii pacyeT TYIUKOBBIX U KOJIBLEBBIX BOJOIPOBOIHBIX CETEH.
Teopus 1 mpakTHYECKHE METObI BHYTPEHHEN YBA3KH KOJIBLIEBBIX CETEH.

3ajayl TUAPABIMYECKOIO pacyeTa KOJIBLEBBIX BOAOINPOBOIHBIX CETEH.
[IpenBapuTenbHOE MOTOKOPACTIPENECICHUE B KOJIBIEBBIX CETAX C YYETOM
TpeOOBaHUS  HAJEKHOCTH. TEOpPEeTHYECKHEe OCHOBBI THMAPABIMYECKHX
pacdyeToB BOJONPOBOAHBIX ceTel. Teopus UM IpPaKTUYECKHE METOJbI
BHyTpeHHeH yBs3Kku KonblieBbix ceteil (B.I'. JlobaueBa, M.M. Auapusiiesa u
ap.). UucneHHble METOJbl IMOBEPOYHBIX pPACUETOB CETEH C YYEeTOM HX
COBMECTHOH palOThl C BOAONHUTATENSAMH, AKKyMYJISATOPaMU BOJBI U TIPU
HaJIMYUU HEPUKCHPOBAHHBIX OTOOPOB.




I'mapaBauyeckuit pacyeT
BOJIOIIPOBOJHBIX CETEN

AHanu3 ¥ WUCHOJb30BaHUE DPE3YNbTATOB pacyeTra CeTH I ONpeAeTeHUS
pabouux JaBiIeHUH, Ib€30METPUUECKHX OTMETOK U CBOOOIHBIX HAIlOPOB B €€
OTIENBbHBIX TOUKax. Bei6op pexxnma pabotsl Bononurateneil. [lonbop mapku
HAacOCOB.

AHanu3 M HCIOIb30BAaHHE PE3YNbTAaTOB pacdeTa CETH A ONpPEeAeTICHUs
pabouux JaBJIeHUH, Ib€30METPUUECKUX OTMETOK U CBOOOJIHBIX HAIIOPOB B €€
OTIENBHBIX TOUKax. Bei6op pexknma paboTsl Bononurateneil. [lonbop mapku
HacocoB. OcoOEHHOCTH pacueTa pa3BeTBIEHHBIX ceTell. OcobeHHocTH
pacueTra TpaBUTALMOHHBIX BOJOBONOB. Pacuer BomoBonoB. OmnpezneneHue
qrcia MepeKIioueHril Ha BOJIOBOJAX IO JAOMYCTUMOMY CHIDKCHHIO TOJaud
BOJIbI IIPHU aBapUH. 3allKTa BOAOBOIOB OT THAPABINYECKOTO yAapa.

IIpuHIUIIBEI 30HUPOBAHUSA
CHCTEM BOJOCHAOKEHMS

OCHOBHBIE TUIBI 30HHBIX CUCTEM BOIIOCH&G)KGHI/IH. TexXHUKO- PKOHOMUYECKUE
00OCHOBaHUsI 30HUPOBAHUSI.

OOnacTh TNPUMEHEHHS] 30HHBIX CHUCTEM BOJOCHAOXeHHUs. TexXHHKO-
SKOHOMHYECKHE OOOCHOBaHMS 30HHPOBaHUS. (OCHOBHBIC THIIBI 30HHBIX
cucteM BojocHaOxkeHus. CoopyxeHus, HEOOXOIUMBbIE TPU YCTPOHCTBE
30HHBIX cucTeM. CTaHiuu mnoikadku. CTaHIMKM pPerylupoBaHus (HAmOpHO-

PEryIUPYIOIIHNE Y3IIbI).

Bo160p Tuna, mapku,
marepuaia
TpyOONpOBOJIOB
BOJIONPOBOJHOM CETH.

OcHoBHBIE BHJIBI TPYO, CTaHIAPTHI, COPTAMEHTHI M HMX XapaKTEPUCTHKA.
CriocoObI coeTMHEHUS TPYO.

TexHnKO-7KOHOMHYECKOE OO0OCHOBaHME BBIOOpa MaTepualia M Kiacca
MIPOYHOCTH TPYO

OcHoBHBIE BHJIBI TPyO, CTaHIAPTHI, COPTAMEHTHI M HMX XapaKTEPHCTHKA.
Mertamnyeckue TpyObl: CTallbHbIC, YyTryHHBbIC. MEpONpHATHS 10 3aIluTe
METAJUIMYECKUX TPYOOIPOBOIOB OT Kopposuu. Hemeramimdeckue TpyObI:
acOeCTOIIEMEHTHBIC, JKEJIe300CTOHHbIE, MIaCTMACCOBbIC. TpyObl M3 IPYrux
MarepuanoB. CrnocoObl coenuHeHus TpyO. TeXHHMKO-3KOHOMHUYECKOE
000CHOBaHKE BBIOOpA MaTepralia M KJiacca MPOYHOCTHU TPYO.

ApMatypa U coopyKeHUs
Ha BOJIOIIPOBOJHOM CETH.

VYerpolicTBO BOAOBOAOB. JleTanupoBKa y4acTKOB M Y3JIOB BOJONPOBOIHOM
ceTu. Apmarypa 1 COOpY>KE€HHUs Ha BOJOIIPOBOJHOM CETH.

[IpoextnpoBanue BOmOBOJOB M cerH. [JlerasmpoBka. Pasmenienue
TpyOONPOBOIOB M apMaTyphl B MOMEPEYHOM U MPOIOJIBHOM MPOoduUiIe YIHIl U
poe3/10B. ApMarypa U COOpYXEeHHUS Ha ceTUu. PasnuuHble BUIIBI apMaTyphl,
IIPUMEHSIEMON NIPU  YCTPOMCTBE BOJOBOJOB M BOJONPOBOJHOM CETH:
3aJIBUKKH, TIOBOPOTHBIE 3aTBOPHI, IPOTUBOYAapHbIE U OOpaTHBIE KIIANaHBbI,
TUAPAHTHI, BRITYCKU U Jip. KONOaLbI HA ceTM U UX KOHCTPYKUUHU. TyHHEIN
(KOJUIEKTOPBI) MPOXOJHBIE U HEMPOXOJHBIC. YTOPHl U UX TUTBL. CrocoObl
IIepexo/1a BOAONPOBOAHBIX JIUHUM YepEe3 NMPENATCTBUS.

ApMarypa U cOOpyKeHUs
Ha BOJOIIPOBOJHOMU CETH.

Oco0eHHocTH yCTpoicTBa BOJOMPOBOJHBIX CE€TEH U BOAOBOAOB B OCOOBIX
YCIOBUSIX: 30HBl  PacCHpOCTPAHEHHUS  MHOTOJIETHEMED3NBIX  [PYHTOB,
MPOCaZ0OYHBIX TPYHTOB, 30HBI MOBBIIIEHHON CEHCMUYHOCTH U JIp.
OcobeHHOCTH yCTpOICTBa BOAONPOBOJHBIX CETEH M BOJOBOJOB B OCOOBIX
YCIIOBUSIX: 30HBI  PACIpPOCTPaHEHHs] MHOTOJETHEMEP3JbIX  TPYHTOB,
IIPOCAJOYHBIX I'PYHTOB, 30HBI MOBBIIIEHHOW CEHCMUYHOCTH W 1p. 3aluTa
CTaJIbHBIX TPYOOIIPOBOIOB OT KOPPO3HUHU.

CTpouTenbCTBO, MOHTAX
1 HaJIaJKa JIEMEHTOB
CUCTEMBI MOJIaYu U
pacnpeziesnieHus: BOJbI.

Crnioco0bl opranuzanuu paboT MO CTPOUTENBCTBY COOPYKEHHM, MOHTaXy U
HaJIaJIKe JIEMEHTOB U 000pYI0OBaHUS CUCTEM ITOIa4YH U PaCIpeaeTICHHUS BOIBI.
MeTo1p1 TPOKIIAKK TPYOOIIPOBOOB U3 Pa3IMYHbIX MAaTEPUAJIOB.

CriocoObl opranuzau padoT MO CTPOUTENBCTBY COOPYXEHHH, MOHTAXy H
HaJIa/IKe JIEMEHTOB X 000PY0BAaHHS CUCTEM NOJA4YH U pacIpeieTICHNs BOJIBL.
OTKpbITBIE M 3aKpBITBIE CHOCOOBI CTPOUTENLCTBA TPYOONPOBOAOB U3
PA3IUYHBIX MAaTCPUAIOB B TOPOJACKHUX YCIIOBUAX.




CTpouTenbCTBO, MOHTAX
Y HaJIaJIKa DJIEMEHTOB
CUCTEMBI TIOJIa4H U
pacrpeeneHus: BOIbI.

TexHOoIoruss MOHTa)Ka, HaJaJK{, UCIBITAHUSA W CHAYM B DKCILIYyaTaLUIO
KOHCTPYKLUH, NHKEHEPHBIX CUCTEM U 000pYyJOBaHUS BOJIONPOBOIOB

TexHOoJIoruss MOHTa)Ka, HaJaJK{, UCIBITAHUSA W CHAYM B DKCILIYyaTaLUIO
KOHCTPYKLUH, HWH)KEHEPHBIX CHCTEM U 000pyIOBaHHUSA BOJOIPOBOJIOB.
Meroas! HCIIBITAHUI BOAOIPOBOJHBIX CETEH IPU BBOJE UX B DKCILIYaTaLUIO.
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Texumueckas
SKCILTyaTalus SJIEMEHTOB
CHCTEMBI IOJaYH U
pacrpeiesieHust BOJIbI.

TpeboBaHMs TEXHUYECKOW SKCIUTyaTallMH 3JEMEHTOB CHUCTEMbI MOAAYH H
pacripeiesieHus BOAbI, Ui 00ecIedeHns HaIe)KHOr0 UX (DyHKIIMOHUPOBAHUS.
TpeboBaHMs TEXHMYECKOW SKCIUTyaTallMH 3JEMEHTOB CHUCTEMbI MOAAYH H
pacripesiesieHus BOAbI, Ul o0ecleyeHns HaJle)KHOr0 UX (QyHKIIMOHUPOBAHUS.
Co3nanue nH(MOPMAIIMOHHBIX MOJENeH WH)XEHEPHBIX ceTeil. MOHUTOPUHT
TEXHOJIOTUYECKUX MTPOLIECCOB B CETSAX BOJOCHAOKEHUS.

5.2. [IpakTuyeckue 3aHsATHS B CECCUIO

HanmenoBanmne pasgcia

rlﬁl 1 TEMBI CEMAHAPCKUX HaumenoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHATUI
OxpaHa NPUPOJIHBIX HCTOYHUKOB OT 3arps3HEHHs] M MCTOIICHHSA. 3OHBI
CaHUTAPHOM OXpaHbl UCTOYHUKOB BOJOCHAOXKEHHUS U COOPY>KEHUH CHUCTEM
1 [IpupoaHbIe HICTOYHUKH BOIOCHAGKEHTIA.
BOAIOCHA0XCHM Onpenenuts pa3Mepbl 30H CAHUTAPHOU OXPAaHBI HICTOYHUKOB BOJIOCHA0KEHUS
U COOPY>KEHUN CUCTEM BOJOCHAOKEHHUS.
BnusHue Ha cxemy CHCTeMbl BOJOCHAOKEHHUS BHJA W PACIOIOKEHUS
HCTOYHHUKA, penbeda MECTHOCTH, B3aMMHOTO PaCIIOJIOKEHHS MOTpeduTenei,
TpeOOBaHUI K KOJMYECTBY M KadyecTBY MOTpeOJIseMOl BOJABI, a TaKkKe
TpeOOBaHUI HAJC)KHOCTH BOJOCHAOKEHHS.
B3anmocBs3u pexxMOB MOAaYU BOJIbI U BOAOMIOTPEOICHUSI.
2 Pexxum paboThl cuctem
BOJIOCHAOKEHHUS IIpou3BecTH TpPAacCHUPOBKY MAarucCTpajJbHOM BOJONPOBOJHOM CETH Ha
TeHIJIaHe, C Yy4eTOM BIUSHHUS pelbeda MECTHOCTH, B3aUMHOTO
pacroyiokeHuss ToTpeduTeneil, TpeOOBaHUN K KOJHWYECTBY W Ka4ECTBY
noTpelIIsieMoif BO/IbI, a Tak)ke TpeOOBaHUN Ha/IeKHOCTH BOIOCHA0XKEHUSI.
[Toctpouth rpaduku NbE30OMETPUUECKUX JHMHUM MPU Pa3IUYHBIX pexKUMAax
paboThl BOOIPOBOTHOMN CETH.
PacueT cucteMbl BOJJOCHA0XXEHHS C BOJJOHATIOPHOM OalltHel yCTaHOBJIEHHOM B
Pexxum paGoTsl KOHIIE CETH.
OTJIEJIBHBIX COOpYyKeHu# [PacueT cucreMbl BOTOCHA0KeHUs 0€3 BOJOHANOPHOM OallHH.
3 |cncrem BOJIOCHA0KEHMUS.
Hx texnomornueckass |[IpousBecTd THUIpaBIMYECKUH pacyeT CHCTEMBbl BOJIOCHAOXKEHUS C
(byHkuMOHaNBHAS)  [BOJOHANIOPHOW OAIlIHEH yCTAaHOBJICHHOM B KOHIIE CETH.
B3aUMHas CBS3b. [TpousBecTn  TUApPAaBIMYECKH  pacdyeT  BOJONPOBOAHOM cetn  0e3
BOJIOHAIIOPHOMN OAITHH.
Haznauenue nuamerpoB TpyO M3 Pa3IMYHBIX MaTEPUATIOB BOJOIMPOBOJIHBIX
Tubl BOJOBOJAOB U [IMHUA W ONpeNeJeHWEe NOTeph Hamopa Ha BOJOBOAAX W ydacTKax
BOJIOTIPOBOIHBIX CETEH. |BOJOIPOBOIHOM CETH.
4  |Tlpuauummne! onpeneienus |HasHaunTe aumameTpbl TpyO M3 pasiIMYHBIX MAaTepUaloB Ha y4yacTKax
UaMETPOB BOJOIIPOBOJHOU CETH.
TpyOOIpPOBOI0B OrnpeneneHne MOTeEph HAmopa Ha BOJOBOAAX M y4acTKax BOJONPOBOIHOU
CeTH.
OnpeneneHue  NbE30OMETPUYECKMX  HAOPOB B y3/aX  KOJIBLEBOM
5 ['unpaBau4yecKkuii pacyer |BOJOIPOBOIHON CETH.

BOJIOITPOBOJAHBIX CETEH

OHpCIlCJ'ICHI/IC HOTpe6HOT0 Haropa HaCoCOB, UX KOJIMYECTBA, MAPKH, BPCMsI
BKIIIOYCHUS.




I'paduueckoe oToOpaskeHNEe COBMECTHON PabOThI HACOCOB U BOJIOTIPOBOIHOM
CETU U COBMECTHOM pabOThI HACOCOB U BOJIOBOJIOB.

Omnpenenenue 4yucia NEPEKIIOUEHUI Ha BOJOBOAAX.

OnpenenuTts Mbe30METPUUECKUE HATTOPBI B y3/1aX KOJbIIEBOM BOJOMPOBOIHOM
CETH.

Onpenenuts NOTpeOHBIN HAIIOP HACOCOB.

Onpenenutb KOJIMYECTBO U MapKy HaCOCOB.

Onpenenuts BpeMs BKIIOYEHHUS HACOCOB.

[TocTpouts rpaduk COBMECTHOI pabOThl HACOCOB M BOAOIPOBOJHOM CETH.
[TocTpouts rpaduk COBMECTHOI pabOTHI HACOCOB M BOIOBOJIOB.

Onpenenuts YUCIIO NEPEKIIOYEHUH Ha BOAOBOAAX.

[IpuHLHAIIBI 30HUPOBAHUSA

Br160p 1 060cHOBaHME CXEMBI 30HUPOBAHUS CUCTEMBI BOJOCHAOKEHHUS.
OcymiecTBUTh ¥ 00OCHOBaTh BBIOOP CXEMBI 30HHUPOBAHHS CHCTEMBI

6 BOJIOCHAOKEHUS.
CHCTEM BOJOCHAOKEHHUS
MeTo/1pl UCTIBITAaHUI BOJIOIIPOBOJIHBIX CETEH MPH BBOJIE MX B SKCILIyaTaIlHIO.
CrpouTtenscTBo, MoHTax |OIpeeuTh METO/Ibl UCIBITAaHUs BOAONPOBOAHBIX CETEH HpU BBOJAE HMX B
9 Y HaJIaJ(Ka DJIEMEHTOB |IKCIUIyaTal1Io
CHUCTEMBI IMOJAYH U
pacripeiesieHust BOJIbI.
OcHoBHBIE TPeOOBAHMSI TEXHUYECKOW DIKCILTyaTallMd DJIEMEHTOB CHCTEMBI
MoJaud W pacHpeleieHUuss BOJBI, Ui 0OecleueHus HaJACKHOIO HX
¢dbyakonupoBanus. Co3ganue WHPOPMAITMOHHBIX MOJENICH HH)KEHEPHBIX
ceTren
Texnnueckas o
[TpuBecTH OCHOBHBIC TPEOOBAHHS TEXHUYCCKOW IKCIUTyaTaIlMU SJIEMEHTOB
IKCIITyaTaIus 2IEMEHTOB
10 CUCTEMBI TIOJIJa4M U paclpeAeNieHus] BOJbI, Ui 00ecTieuyeHs] HaIeKHOTO UX

CHUCTCMBEI ITOJa4Yu U
pacnpeaciicHud BOIbI.

(yHKIIMOHUPOBAHHUS.

Pazpabortath UH(POPMALMOHHYIO
BOJIOCHA0KEHMUSL.

Ocy1iecTBUTh aHAIU3 TEXHOIOTUYECKHX MTPOLIECCOB B CETAX BOJOCHAOKEHUS.

MOACIb HHXXCHCPHBIX ceTen

5.3. IlpakTuyeckue 3aHATHS

HaumenoBanue pasnena

pJ::n 1 TeMBbI PaKTHYECKUX HaumenoBanue u copiepikaHue MPaKTUIECKUX 3aHATUN
3aHITHU
AHanu3 XapakTepUCTUK MPUPOTHBIX HCTOUYHUKOB BoJOCHAOkeHHs. OreHKa
YCJIOBHI 3a00pa BOBI U3 PEKH.
1 [Tpuponnbie ucrounuku |IIponssectu aHaIu3 XapaKTePUCTHK MPUPOTHBIX HUCTOYHUKOB
BOJIOCHAOKEHUSI BOJOCHAOKEHUS.
O1eHuTh YCIOBUs 3a00pa BOJIBI U3 PEKH.
Onpenenutbh MECTO PACcOIOKEHHUS BOI03a00PHOTO y3Ia.
Omnpenenenre KOIUYeCTBAa MOTPEONIIeMOil BOJBI B HACENIEHHOM ITYHKTE Ha
pa3IUYHbIC HYXIBI.
[TocTpoenue cTyneH4yaToro rpaduka CyTOYHOTO BOAOMOTPEOICHUSI.
2 Pexxum paboThl cucteM
BOJIOCHAOKEHUSI OnpenenuTy KOJWYECTBO MOTPEOJIIEMON BOJBI B HACEICHHOM ITYHKTE Ha
pa3INYHbIe HYXIBI.
Omnpenenuth KOIPGUIMEHTH CYTOYHOWM ¥ YacOBOM HEPaBHOMEPHOCTH.
[TocTpouts cTyneH4arsiii rpaduK CyTOYHOTO BOJAOMOTPEOICHUSI.
3 Pexum paboTsl Omnpenenenue peryaupyoiero u NoJHoro ooreMa 6aka BOJOHAIIOPHOM




OTJEIBHBIX COOPYKEHUI
CUCTEM BOJOCHAOXKEHUS.
Nx TexHonornueckas
(byHKIIMOHATBHAS)
B3aUMHas CBS3b.

OalIHM U B pe3epByape YHCTOM BOJBI.
Omnpenenenue TpeGyeMoro cBOOOJHOIO Harmopa B BOJONPOBOJHOW CETH U
BBICOTHI BOJIOHATIOPHOH OaIiHu.

OnpenenuTh perympyoimuid 00beM B 0ake BOJOHAITOPHOM OaITHH.
OrnpenenuTts peryaupyommi 00beM B pe3epByape YUCTOM BOJIBI.
Ornpenenutbh 00beM 0aKa BOJAOHAIIOPHOM OaITHU.

Onpenenuth 00bEM pe3epByapa YUCTON BOJIBI.

Onpenenuth TpeOyeMblii CBOOOIHBIN HAIIOP B BOJIOIIPOBOJIHOM CETH U BBICOTY
BOJIOHAIIOPHO# OAlTHHU.

Tune! BOJOBOAOB U
BOJIOIIPOBOJIHBIX CETEH.

VYcinoBHas pacueTHasi cxema OoTOOpa BOJbI, pPacUETHBIE PAcXO/bl BOABI IO
ydacTkaMm ceTd. CBs3b MEXKAY IIyTEBBIMU U Y3JIOBBIMU OTOOpaMU BOJIbI
Pa3paboTraTh yclIOBHYIO pacueTHYI0 cXxeMmy OTOOpa BOJIbI U3 BOJOMPOBOIHOM

4 |IIpuHUMIBI OTIpesieNIeHus
PHHI pea CeTH.
JMaMeTPOB .
Onpenenuts pacyeTHbIE PACXObl BOJbI IO y4acTKaM BOJIONPOBOAHOM ceTH.
TpyOOIIPOBOIOB
HauanbHoe nmoTokopacipeesieHle Ha pacueTHbIX Y4acTKaxX BOJIONPOBOJAHOM
CETH.
MeTosbl BHYTpEHHEH YBSI3KU KOJIBLIEBBIX CETEH.
. [TponsBecTn HavyaabHOE MOTOKOPACIIPENEICHHE HA PACUCTHBIX YdYacTKax
I'mppaBnnueckuii pacyer o
5 . |BomompoBonHOIi ceTn.
BOJIONIPOBOJHBIX CEeTEl .
[TpousBectu yBA3KYy KoJiblieBOM ceTH, o meroay B.I'. JIobaueBa u merony
M.M. Anpapusiiena.
OcHOBHBIE BUIBI TPYO, CTAHIAPTHI, COPTAMEHTHI M X XapaKTEPUCTHKA.
Crnioco6s! coetuHenus TpyO. TeXHUKO-3KOHOMUYeCcKoe 000CHOBaHKE BbIOOpa
Br16op THna, mapku,
MarepHala U Kjacca IpoYHOCTH TPYO.
marepuaia
7 p BeiOpate Marepuan TpyOONpPOBOIOB, HCXOAS U3 HUX XapaKTEPUCTHK.
TpyOONpOBOIOB
: Ornpenenuts crnocoObl COETUHEHHS TPYO.
BOJIOTIPOBOJIHOM CETH.
JleranupoBKa y3J10B ¥ Y9aCTKOB BOJOIPOBOIHON CETH.
Crienuduxanus apMaTypsl, TpyOOIIPOBOJIOB U COOPYKEHHH Ha CETH.
BEINOTHATE I€TAMPOBKY Y3JI0B ¥ YYaCTKOB BOAOIPOBOIHON CETH.
Apmatypa U CoOpyKeHHs .
8 . CoctaBuTh crHeuu(UKALUIO apMaTypbl, COOPYXEHMH U TpyOONpOBOIOB
Ha BOJOMIPOBOTHON CETH. .
BOJIOTIPOBOIHOM CETH.
OcoOeHHOCTH yCTpOICTBAa BOAOMPOBOJHBIX CETEH M BOJOBOJOB B OCOOBIX
8 Apmatypa U CoopyKeHHsI [yCITOBHSX.

Ha BOJIONIPOBOJIHOM CETH.

OnpenenuTb 0COOEHHOCTH YCTPOMCTBA CIIOCOOBI 3aIIUTHI TPYOOIPOBOIOB B
3aBUCUMOCTH OT YCJ'IOBI/Iﬁ HX IPOJICTAaHUA

5.4. CamocrosTenbHas paboTa o

OyJaroIuXCs

Ne | HaumenoBanwue paznena .
ConeprxkaHne caMOCTOSITEIFHON paboThI
pa3)1 AUCHUIIIINHBI U TEMBbI
AHanu3 XapakTepUCTUK MPUPOTHBIX MCTOYHUKOB BOJOCHaOkeHus. OreHka
YCJIOBH 3a00pa BOBI U3 PEKH.
1 [Tpupoausie ucrounuku |IIponssectu aHaau3 XapaKTePUCTHK MPUPOTHBIX HCTOYHUKOB
BOJIOCHAOKEHUSA BOJOCHAOKEHUS.

OreHuTh yCIoBUs 3a00pa BOJIBI U3 PEKH.
Onpenenutbh MECTO PacOIOKEHHUS BOJI03a00PHOTO y3Ja.




[IpupoaHbIE HCTOUHUKHU
BOJIOCHAOKEHUSI

OxpaHa MMPUPOAHBIX HUCTOYHUKOB OT 3arpsa3HCHUSA W HCTOILICHHA. 30HEI
CAaHUTApHOW OXpaHbl MCTOYHUKOB BOJOCHAOKEHUS U COOPYKEHHH CHCTEM
BOJOCHAOXKEHUSI.

Omnpenenuth pa3Mepsl 30H CAHUTAPHOW OXpaHbl HCTOYHHUKOB BOJIOCHA0KECHUS
Y COOPYKCHHI CUCTEM BOJIOCHA0KCHHSI.

Pexxum paboThl cucTteM
BOJIOCHA0XKEHUSA

Omnpenenenre KOJIMYECTBA MOTPEOIIEMO BOJBI B HACEJIEHHOM ITYHKTE Ha
pas3nuYHbIC HYXKIbI.

[TocTpoeHne cTyneHyaToro rpaduka CyTouHOro BOJOTOTPEOICHHS.
Onpenenuts KOJIMYECTBO MOTPEOIsIeMOl BOABI B HACEJICHHOM IIyHKTE Ha
pa3IUYHbIC HYXIBI.

Onpenenuts KO3(pPUUUEHTHI CYTOYHOM M 4YacOBOH HEPAaBHOMEPHOCTH.
[TocTpouTs cTyneHYaThii TpaQuK CyTOYHOTO BOAONOTPEOICHUSI.

Pexwum paboTel cucteM
BOJIOCHAOKEHUSA

Bnusinue Ha cxeMmy CHCTEMbl BOJOCHA0OXKE€HHS BHAA U PACHOJIOKEHUS
MCTOYHHUKA, peibeda MECTHOCTH, B3aMMHOTO PACHOJIOKEHUsI OTPEeOUTENeH,
TpeOOBaHUN K KOJMYECTBY M KayecTBY MOTpeOIsieMONM BOJbI, a TaKkke
TpeOOBaHMI HAJIE)KHOCTH BOJJOCHAOKCHHSL.

B3aumocBsi3u pexxuMoB MoAauu BOJbI U BOJAOMOTPEOICHUS.

[IpousBecT TpacCUPOBKY MarucTpajibHOM BOJONPOBOAHON CETH Ha
TeHIUIaHE, C YUeTOM BIMSHHUS pelbeda MEeCTHOCTH, B3aUMHOT'O PACIIONIOKEHUS
notpeduTenei, TpeboBaHM K KOJIMYECTBY M Ka4€CTBY OTPEOIIsIEMOIA BOJIBI, a
Takxe TpeOOBaHMM HaJE)KHOCTH BOJJOCHA0KEHHUS.

[Toctpouth rpadmky MbE30METPUUYECKUX JIMHUHM MPH Pa3IMYHBIX PEKUMAax
paboThl BOAOIIPOBOIHON CETH.

Pexum paboTer
OTJENbHBIX COOPYKEHUI
CHCTEM BOJOCHA0XKECHHUS.

WX TexHomornueckas
(pyHKIMOHANBHAS)
B3aWMHasl CBA3b.

OmnpeneneHue peryaupyrolero M MOTHOrO oObeMa Oaka BOJOHAMOPHOU
OalIHM U B pe3epByape YHCTOU BOJIBI.

Omnpenenenue TpedyeMoro cBOOOAHOrO Hamopa B BOAOMPOBOAHOW CETH U
BBICOTHI BOJIOHAIOPHOM OalTHU.

Omnpenenuts perynupyromuii 00beM B 0ake BOJOHAIOPHOM OaIIHHU.
OnpenenuTh peryaupyomuii 00beM B pe3epByape YUCTON BOIBI.
Onpenenuts 00beM 6aka BOAOHANIOPHOM OalliHu.

Ornpenenutb 00beM pe3epByapa YUCTON BOIBI.

Onpenenuts TpeOyeMblii CBOOOHBII HAOP B BOJAONPOBOAHOMN CETH U BBICOTY
BOJIOHATIOPHOM OAIlIHU.

Pexxum paboTtsl
OTJIETIbHBIX COOPYKEHHI
CUCTEM BOJIOCHAOKEHUS.

Wx TexHonoruyeckas
(byHKUIIMOHATTBEHAS)
B3aUMHas CBS3b.

Pacuet cuctemnl BOI[OCH8.6)KCHI/IH C BOHOHaHOpHOﬁ OanrHein yCTaHOBHeHHOﬁ B
KOHIIC CCTH.
Pacuer cucremsl BO,Z[OCH8.6)KCHI/IH 0e3 BOI[OH&HOpHOIZ OanrHu.

[IpousBecT ruApaBIMYECKH pacdyeT CUCTEMbl BOJOCHAOXKEHUS C
BOJIOHANIOPHOM OalIHel yCTaHOBJIEHHOM B KOHIIE CETH.
[IpousBectT  ruApaBIMYEcKU  pacueT  BOJONPOBOAHOM  ceT  0e3

BOJIOHAIIOPHOM OAITHHU.

Tunel BOZOBOJOB U
BOJIOITPOBOJHBIX CETEH.
[IpuHuune! onpeneneHus
JTUaMEeTPOB
TpyOONpOBOIOB

VYcnoBHas pacueTHas cxemMa OTOOpa BOJbI; pacueTHHIE PAaCXOAbl BOJBI 110
ydacTkaM ceTH. CBsI3b MEXIy MyTEeBBIMH H Y3JIOBBIMU OTOOpPAMU BOIBI
PazpaboTaTe yCcI0BHYIO pacyeTHYIO CXeMy O0TOOpa BOJBI M3 BOJIOMPOBOTHOM
CeTH.

OHpe)IeJ'II/ITI) PpaCUYCTHBIC paCcXoAbl BOJBI IO YyJYaCTKaM BO)IOHpOBO)IHOfI CCTHU.

Tune! BOZOBOIOB U
BOJONPOBOJHBIX CETEM.
[IpuHIMIB OnpeneneHus
TUaMETPOB
TpyOONpOBOIOB

Haznauenune nuamerpoB TpyO W3 pa3iuYHBIX MaTEPHATIOB BOJOTPOBOIHBIX
JUHUA W ONpelelieHWe MOTepb Hamopa Ha BOAOBOJAX M Y4YacTKax
BOJIOITPOBOJTHOM CETH.

a3HA4YNTh JUAMETPhl TPYO0 U3 pa3IMUHBIX MaTepUANOB Ha YydYacTKax
BOJIOITPOBOJTHOM CETH.

OnpezeneHre NMoTepb Hamopa Ha BOJOBOAAX M Y4acTKaxX BOJOMPOBOIHOU
CETH.

I'mpapaBnuueckuit

HauanbHoe noTokopacnpeeneHue Ha paCueTHBIX y4acTKax




pacyer BOJIOIPOBOIHBIX
cereit

BOJOIIPOBOJHOM CETH.
Meto/1bl BHYTPEHHEH YBSI3KH KOJIBIIEBBIX CETEH.

IIponsBecTn HayvaabHOE IOTOKOPACHPEIEIIEHNE HA pacyETHBIX YdacTKax
BOJIONPOBOJTHOM CETH.

[TpousBecTn yBs3KYy KOIbIEBOH cetu, mo merony B.I'. JloGaueBa u metony
M.M. Anpapusiiena.

I'mapaBnuueckuit pacyer

Onpenenenue  Mbe30METPUUYECKUX KOJIbIIEBOM
BOJIOITPOBOJHOM CETH.

Omnpenenenue nMoTpeGHOro Hamopa HacOCOB, UX KOJUYECTBA, MapKu, BpeMs
BKJIFOUCHUA.

I'padmueckoe oToOpaskeHne COBMECTHOM pabOTHI HACOCOB U BOAOIPOBOAHOMN
CeTH ¥ COBMECTHOM pabOThl HACOCOB U BOJIOBOJIOB.

Omnpenenenue yncia NepekIoYeHi Ha BOJOBOIAX.

OrnpenenuTh Tbe30METPUUYECKHE HATIOPHI B y3J1aX KOJIBIIEBOM BOJIOTPOBOIHOM

HaI1opoB B y3j1ax

5 . |ceTH.
BOJIONPOBOJHBIX CeTel .
Onpenenuts NOTpeOHBIN HAIOP HACOCOB.
OnpenenuTs KOIUYECTBO U MapKy HaCOCOB.
Onpenenuth BpeMs BKIIOYEHHS] HACOCOB.
[ToctpouTts rpadpuk COBMECTHON pabOThl HACOCOB M BOAOIPOBOIHOM CETH.
[TocTpouTts rpadmk COBMECTHOMH pabOTHI HACOCOB M BOJOBOJIOB.
OnpenenuTs YMCI0 NEPEKIUYEHUI Ha BOIOBOJAX.
Br160p 1 060cHOBaHME CXEMbI 30HUPOBAHMSI CUCTEMBI BOJIOCHA0XKEHUS.
5 [Mpunune! 30aupoBanus |OCYIIECTBUTE U OOOCHOBAaTH BHIOOP CXEMBI 30HMPOBAHUS  CHCTEMEI
CHCTEM BOJIOCHAOKEHHs |BOJOCHAOKEHHUSL.
OcHOBHBIE BUIBI TPYO, CTAHIAPTHI, COPTAMEHTHI M UX XapaKTEPUCTHKA.
Bei6op tuna, mapku, [CrocoObl coenuHenus Tpy0. TexHuKo-35KOHOMHYECKOe 000CHOBaHHE BBIOOpa
7 Marepuaa MaTepuasa 1 Kjlacca MpoO4YHOCTH TPYO.
TpyOOIIPOBOJIOB BeiOpate MaTepuan TpyOONpPOBOAOB, MCXOAS M3 HMX XapaKTEPHCTHUK.
BOJIONPOBOIHOM ceTH. |ONpenenuTs crnoco0bl COeIMHEHHS TPYO.
JleTanupoBKa y3JI0B M y4aCTKOB BOJOIPOBOJHOMN CETH.
Crneuundukanus apMatypsl, TpyOOIpPOBOIOB U COOPY>KEHUI Ha CETH.
8 ApMarypa 1 coopyskeHus [ BBIOTHUTE 1€TaNupoBKY y3JI0B H y4aCTKOB BOJIOIIPOBOIHOM CETH.
Ha BOAONPOBOAHOM ceTH. [COCTaBUTh cHenu(UKANMI0 apMaTyphl, COOPYKEHUH W TPyOOIPOBOIOB
BOJOIIPOBOJHOMN CETH.
Oco6eHHOCTH yCTpOMCTBa BOAONPOBOJHBIX CETEH M BOAOBOJIOB B OCOOBIX
8 Apmatypa U coopyKeHus |YCIOBHUAX.
Ha BOJONPOBOAHOI ceTu. |OTIpenenuTh 0COOEHHOCTH YCTPOMCTBA CIOCOOBI 3aIUTLI TPYOOIPOBOIOB B
3aBUCHUMOCTH OT YCJIOBHM UX MpOJIETaHUs
Mertoas! NCIIBITAHUI BOAOIIPOBOIHBIX CETEH IPU BBOJIE UX B DKCILIYaTaLHIO.
CrpoutenbCcTBO, MOHTaX |OnpeieuTh METO/bl UCTBITAHUS BOJONPOBOJHBIX CETEl NMpU BBOJE UX B
9 1 HaJIaJKa DJIEMEHTOB  |IKCIUTyaTaIHI0
CHCTEMBI IOJJau U
pacnpezeneHus BObI.
OcHoBHblEe TpeOOBaHMS TEXHUYECKOM HSKCIUTyaTallUd SJIEMEHTOB CHUCTEMbI
Texuuyeckast MoJayl ¥ paclpeneneHuss BOJABI, AN O00eCledYeHHs] HaJeKHOTO WX
10 |skcmmyararus 2JIeMEHTOB

CHUCTEMBI IIOJa4YU U

¢byakuonupoBanusi. Co3znanue MHOOPMALMOHHBIX MOJENIEH HMHKEHEPHBIX
ceTen




[TpuBecTH OCHOBHBIE TPEOOBAHUS TEXHUYCCKOW SKCIUTyaTalldd JIEMEHTOB
CUCTEMBI TIOJIAYH W paclpeiesieHUs] BOJBI, JIUIS 00SCIeUeHUsT HAJACKHOTO MX
(GyHKIIMOHUPOBAHUSI.

pacnpenenenus Boasl.  |Paspaborars HH(POPMAITMOHHYIO MOJICITb WHKXCHEPHBIX cerei
BOJIOCHA0KEHHS.

OcCyIIeCTBUTh aHAIHM3 TEXHOJOTHYECKHUX MPOIIECCOB B CETAX BOJIOCHA0KECHHS.

6. MeToanuyecKue MaTepuaJbl 1Jis CaMOCTOSITEIbHOI pQGOTLI oﬁyqamumxcﬁ no JTUCHUIIJIMHE (MO)Iy.TIlO)

[IporpamMmmoil ITUCUMIUIMHBI TPEAYCMOTPEHO MPOBEACHUE JICKUMOHHBIX 3aHATHI, HA KOTOPBIX JAETCS
OCHOBHOH CHCTEMAaTH3MPOBAHHBIA MaTepHaj, MPAKTHYECKUX U JTa0OpaTOPHBIX 3aHATHH, MPEAINOJIararoiux
3aKperyieHue U3y4eHHOro Martepuaia u GopMHUpoBaHUE Y OoOydaroluXcs HEOOXOAMMBIX 3HAHWM, YMEHUU U
HaBBIKOB. Kpome TOro, BakHEHIIMM >TaroM HU3y4eHHs AMCUUIUIMHBI SBISETCS CaMOCTOsITeNbHas padora
oOy4aroluxcsi € HCIOJIb30BAHUEM BCEX CPEICTB M BO3MOXHOCTEH COBPEMEHHBIX 00pa3oBaTelbHBIX
TEXHOJIOTUH.

B 06bvem camocTosITeNnsHOM pabOThI IO TUCIUILIMHE BKIIIOYACTCS CIeAyIoLIee:

- U3yYEHHUE TEOPETHYECKUX BOIIPOCOB 110 BCEM TeMaM JUCLUIUIMHBL

- IOJArOTOBKA K IPAKTUYECKUM 3aHATHUSIM;

- BBIIIOJTHEHUE PA3/EIIOB KYPCOBOI'O IPOEKTA;

- MIOArOTOBKA K IK3aMEHY.

3a10roM yCIEeIHOT0 OCBOEHHUS 3TOM JUCLMILIMHBI SIBISIETCA 0053aTeIbHOE MOCEIIEHNUE JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH, TaK Kak IMPOIMYCK OJHOro (TeM Oojee, HEeCKOIbKUX) 3aHATUH MOXKET OCIOKHUTH
OCBOCHME pa3lenoB Kypca. Ha mpakTudeckux 3aHATHAX MaTEpHall, U3J0KEHHBIM Ha JIEKIMAX, 3aKpeIuIIeTCs
BBIITOJIHEHUEM IPAKTUYECKUX 3a]a4 [10 TeMaM JUCHUILIUHBI corsacHo PILI.

[Tpuctynas K M3y4E€HUIO TUCUUIUIMHBI, HEOOXOAUMO B IEPBYIO OUEPEIb O3HAKOMUTBHCS COJIEPIKaHUEM
PITJ] nnst ctymeHToB o4HOM (opmbl OOydeHHs, a TakKe€ METOJUYECKUMH YKA3aHUSAMU IO OpraHU3aIUH
CaMOCTOSITENIbHOM paObOThl U MOATOTOBKU K MIPAKTUYECKUM 3aHATHSIM.

[Ipy moAroTOBKE K MPAKTHUYECKUM 3aHSATHUSIM U B paMKaX CaMOCTOSTEIbHOW pabOThI MO HU3YyYCHHIO
JUCHUILTMHBI 00y4arouMcsi HE00X0UMO:

- NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUHM MaTEpHUall U JOIOIHUTL €ro ¢ Y4ETOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphl;

- IpA CaMOCTOSATEIIBHOM H3YyYEHUHM TEOPETHUYECKOM TEMBI CHAEJaTh KOHCIIEKT, MCIOIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBIIIOJTHUTD IIPAKTUYECKUE 3a1aHKs B PAMKAX U3y4aeMOU TEMBI;

- BBIITOJIHUTH PA3ZeIbl KypCOBOIO IMPOEKTA;

- IOArOTOBUTBHCA K IIPOMEXYTOYHOU aTTECTALUH.

HTtorom u3yuyeHus: AUCUMILIUHBI SBIISIOTCS 3K3aMeH. DK3aMEHbl IPOBOASTCS MO PaCIMCAHUIO CECCUU.
®opma npoBeeHNs 3aHATHS — ycTHast. CTyJeHThl, He IpOILIEeAIINe aTTeCTallio 0 TpaduKy ceccuu, JOIKHBI
JIMKBUUPOBATH 33J0JKEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.

7. OueHoYHble MATEPUAJIbI /JJsl NMPOBEdEeHUs] TEKYIIero KOHTPOJISI YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arTecTalvy 00y4armMXCcs N0 JMCUMILINHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHI ¢ yKa3aHUEM JTaIoB UX (OopMHUpPOBAHUS B MPOIECCE OCBOCHUS AUCIUILTUHBI

Kon u HanmeHoBaHue
Ne KonTponupyemsle paziensl AMCIUIIINHBI . Bun onenounoro
MHAMKATOpa KOHTPOJIUPYEMOM

/T (Moyist) KOMITETEHIIHT CpencTBa

Teopernueckne BOIPOCHI
1 [IIpupoaHbie UCTOYHUKHU BOIOCHAOXKEHUS [K-2.1 — YCTHO, NPAKTUYECKHE
3a/1aHus — IICBMEHHO

Teopernueckne BOMPOCHI
2 |Pexxum paboThI CUCTEM BOJOCHAOKECHHUS [K-2.1 — YCTHO, MPAKTHYECKHUE
3aJJaHusI — MACbMEHHO




Pexxum  pa®oOTBl  OTAETBHBIX  COOPYKEHUH

TeopeTnyeckre BOMPOCHI

CUCTEM BOJIOCHAOXEHMUS. Hx
3 [1K-2.1 — YCTHO, MNPaKTUYECKUE
TEXHOJIOTMYECKas (pynKIIMOHANTBHAS)
3a/laHus — MMCbMEHHO
B3alIMHAs CBS3b.
. Teoperuueckrue BOMPOCHI
Tumbl BOZOBOIOB U BOJONPOBOAHBIX CETEH.
— YCTHO, TNpaKTHYECKHe
4 [TIpuHIMATIBI onpeencHus JTUAMETPOB [1IK-2.1 sanams
TpyOOIPOBOIOB
PYOOTPOBOA — NUCbMEHHO
T'unpasnuueckuii acueT BOJONPOBOJIHBIX Teoperiaeckue BOIPOCH
) CeTeI;I p P [1K-2.1 — YCTHO, TNPAaKTUYECKUE
3a/laHus — MMCbMEHHO
Teopernueckrue BOMPOCHI
[TpunLMIIBI 30HUPOBAHUS CUCTEM
6 Y N— [1K-2.1 — YCTHO, MNPaKTUYECKUE
3a/laHus — MMCbMEHHO
Teopernueckne BOIPOCHI
Br16op THUIIA, MapKH, Marepuaia
7 . I1K-2.1 — YCTHO, TNPAaKTHYECCKHE
TPYOOIIPOBOIOB BOJOIIPOBOTHOM CETH.
3aJjaHusI — IMCbMEHHO
Apmatypa U COOpYXEHHS Ha BOJOIPOBOJTHOMN Teopermeckue Bonpock!
8 ceI; " P py P [1K-2.1 — YCTHO, MNpPaKTUYECKUE
' 3a/laHus — MMCbMEHHO
CtpoutenbCTBO,  MOHTaX W HajaJka TeopeTtnueckrue BOMPOCHI
9 [smeMeHTOB cHCTEMBI ITOJIAYX U pacTIpeieTICHUS [1K-2.1 — YCTHO, TpaKTHYECKHE
BOJIBI. 3a/laHus — MMCbMEHHO
Teopernueckre BOIPOCHI
TexHudeckass  dKCIUTyaTalusi  DIIEMEHTOB
10 [1K-2.1 — YCTHO, TNPaKTUYECKUE
CHCTEMBI I0JIauu U pacrpeieleHus! BOIbI.
3aJJaHusI — IACbMEHHO
Teopernueckue BOMPOCHI
11 [Wnas xoHTakTHast paboTa [K-2.1 — YCTHO, NpPaKTHYECKHE
3aJJaHMsI — MIMCbMEHHO
12 |Pksamen K-2.1 Teopernueckne BOIPOCHI

— YCTHO

7.2. TUMOBBIE KOHTPOJIbHbIE 3aJIJaHHsI UM UHBIE MaTepHajIbl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOTUMbIE
JUIS OLICHKHU 3HAHUM, YMEHHUI U HaBBIKOB U (MJIN) OIbITa MPO(ECCHOHAIBHOM 1eATENbHOCTH, XapaKTEPU3YIOIIHNX

OTallbl d)OpMI/IpOBaHI/IH KOMIIETCHIIUI B npoueccCe OCBOCHUA JUCIHMUITIIMHBI

3anaHus AJis BBIIOJIHEHHs pacueTHO-rpaduueckoit padoTh:
(U1t MpOBEpKH CPOPMUPOBAHHOCTH MHIIUKATOPA TOCTIOKeHUsT KommereHmu [1K-2.1)

3amaHus TpUBENEHBI B Kypce: BomocHaOxeHue

q.]

https://moodle.spbgasu.ru/course/view.php?id=2153&notifyeditingon=1

/MlpenonaBatens PomanoBa 1O.B.

7.3. CucreMa OIEHUBAHUS PE3yNbTATOB OOYYEHHs] MO AWCHUILIUHE (MOIYIIO) MPHU MPOBEACHUU TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMHHOJIOTUH, CUCTEMAaTHYECKU TPAMOTHOE H
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIEIIUAX U HAIPABICHUAX JUCIUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOXKHBIE IPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIIONIF30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MIOCTAaHOBKE U PEIIEHUH HayYHBIX U IPO(PECCHOHATIBHBIX 3a/1a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOUPACT CTAHIAPTHYIO METOUKY BBITOJIHEHU 3a/1aHHIA;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEH0BAaHHON pabouel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4uue rpyObIX OmnO0oK

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst
[TprimepHBIE BOIIPOCHI JUIsl IPOMEKYTOYHOI'O KOHTPOJISI UTOTOBOTO OCBOEHUSI IUCLUIUINHBIL:

1. Xapakrepuctuka Bojgonorpeduteneil. TpeboBanus, npeabsaBiIseMble K Kaue€CTBY BOJABI Pa3IMYHBIMU
BOJIOTIOTPEOUTEIISIMH.

2. IlpupoaHble HCTOYHUKH BOIOCHA0KEHUS, IPEeIbsIBIIEMbIe K HUM TPeOOBaHUSI.

3. CucreMbl BOAOCHA0XKEHHUS, UX KJIaCCU(PUKALIUS.

4. OcHOBHasl cxeMa BOJIOCHA0)KEHHUSI HACEJIEHHOTO MyHKTa M3 MOBEPXHOCTHOTO UCTOYHMKA. BapHaHThI
CXEMBI.

5. OcHOBHasg cxeMa BOJOCHAOXEHMs HACEJICHHOTO IMyHKTa M3 IMOA3EMHOTO HMCTOYHMKA. BapuaHTHI
CXEMBI.

6. [IpssmoTOUYHAas cUCTeMa BOJIOCHA0KEHUS IPOMITPEIPUSATHIHA.

7. Cuctema npsIMOTOYHOTO BOJOCHA0XKEHUS IPOMIIPEPUATHIH C ITOCIIEJ0BATEIbHBIM HUCIIOIb30BAHUEM
BOJBI.

8. Cucrema 060pOTHOTO BOJIOCHAOKEHHS MPOMIPEATPUATHH.

9. CucteMbl MPOTHBOIIOKAPHOTO BOJIOCHAOXKEHUS.

10. T'pynmnoBsie CUCTEMBI BOJIOCHAOKEHUS.

11. Omnpenenenune pac4eTHBIX pacXoA0B BOJAbI Ha XO35AHCTBEHHO-TIUTHEBbIE




HYX/1bl HacesieHus1. PexuMbl BogonorpeOieHus.

12.  Omnpenenenue pacxoJ0B BOJbl HA IPOU3BOJCTBEHHBIE HYXKIbI

IPOMIIPEANPUITUN U JyLIEBbIE HYK/bl PA00YHX.

13. Omnpenenennie pacxo/10B BOAbI Ha X035UCTBEHHO-ITUTHEBBIE HYK/IbI

pabouux MpOMIPEANPUATHH.

14. Onpenenenuie pacxoa0B BO/bI Ha ITOJIMBKY YJINIL U 3€JI€HBIX HACAXKICHUN.

15. Onpenenenue pacxon0B BOJIbl Ha N10XKAapOTYLICHHUE.

16. CBs3b OT/EIBHBIX 3JIEMEHTOB CUCTEMbI BOJOCHA0XEHHS B OTHOILICHUH

pacxoJioB.

17. Onpenenenue eMKocTH 0aka BOJOHAIOPHOM OAIIHU pa3TUYHBIMU

CIoCco0aMHu.

18. Crioco0sl orpeiesieHusl eMKOCTH PEe3epBYapOB YMCTOM BOMBI.

19. IlonsATHE O CBOOOAHOM U ILE30OMETPUUYECKOM Haropax. JAMKTyromas Touka.

20. TTocTpoenue rpaduka Mbe30METPUICCKUX JTHHHIA ¢ BOJOHATIOPHOW OarHeH,

pAacIoyIoKEeHHE B Hayase CeTH.

21. Tloctpoenue rpaduka Mbe30METPUUECKUX JIMHUHA C BOJOHANOPHON OaliHel, pacroloKeHHOW B
KOHIIE CeTH.

22. OcOOEHHOCTH TPACCHPOBKH TYIHKOBBIX M KOJBIIEBBIX CETEH.

23. OCOOEHHOCTH TPACCUPOBKH CETH HA IPOMIIPEIPUATHUSX.

24. PacueTHast cxema OTJa4u BOJBI U3 CETH.

25. IloaroToBka ceTH K pacyeTy U ONpe/ieIeHue pacueTHBIX PACX0J0B YYaCTKOB CETH.

26. OnpeneneHue TMaMeTPOB BOAOIIPOBOIHBIX TPYO.

27. OnpezneneHue NOTepb HAOPa NPy pacyeTe BOJAOMPOBOIHBIX CETEH.

28. 'mapaBIruecKuii pacueT TYNMUKOBBIX BOJOIIPOBOIHBIX CETEH.

29. I'eomeTpuyeckue cBOMCTBa BOJONPOBOIHBIX ceTel. [Ipumenenue 3akonoB Kupxrocda npu pacuere
CCTEH.

30. TeopeTnyeckre OCHOBBI THPABIMYECKON YBI3KU CETH.

31. VBs3Kka ceTy 1o MeTOly AHJIPHSIIIICBA.

32. BonoBoasl. CoBMecTHass paboTa HacOCOB M BOJIOBOZOB. OIpejesieHue Yucia MepeKIoueHri Ha
BOJIOBOJIAX.

33. 3oHHBIE crcTeMbl BojlocHa0)eHus. [TocnenoBarenpHas cxeMa 30HHPOBaHMUSL.

34. TlapatenbHast cxema 30HUPOBAHMSL.

35. OcHOBHbIE TPUHLUIIBI TPOSKTUPOBAHUS U pacyeTa 30HHBIX CHCTEM BOJOCHAOXKEHHUS.

36. TpebGoBaHus, MPeIBABISIEMBIEC K YCTPOHCTBY BOJIOTIPOBOIHOM CETH.

37. XKene3006eToHHbIE U MJIACTMACCOBBIE TPYOBI. JI0CTONHCTBA, HEOCTATKHU, CIIOCOOBI COETUHEHMS.

38. AcbecromemMeHnTHBIC TPYOBI. UyryHHBIE TPYOBI. J[OCTOMHCTBA, HETOCTATKH, CIIOCOOBI COSIMHCHHMS.

39. CranbHble TpyObl. Y ClI0BUS IpUMEHEHUs. JIOCTOMHCTBA, HEIOCTATKH, CIIOCOOBI COETUHEHHUS.

40. 3amuTa TpyOOTPOBOJOB OT KOPPO3HUHU H 3apacTaHusl.

41. I'myOuHa 3a10KeHHsI U YKJIa/IKa BOJOIPOBOJHBIX TPYO.

42. OcHOBHBIEC BB apMaTYpPhI Ha BOJIOTIPOBOIHOM CETH.

43. 3anopHas apmatypa. Buasl. YcTpoiictBo. MecTa ycTaHOBKH.

44. Bono3abopHas apmaTypa. MecTta yCTaHOBKHU. Y CTPOKCTBO.

45. 3anopHo-TIpeI0OXpaHuTeNbHAas, IPEIOXPaHUTEIbHAS U a3pallMOHHAs apMaTypa.

46. Coopy KeHHsI Ha CeTH (KOJOAIBI, YIIOPbI, KOMIICHCATOPHI).

47. ®dacoHHBIE YACTH U JIETAIMPOBKA BOJIOTIPOBOIHOM CETH.

48. Cxema 1 000pyI0BaHNE BOJIOHATIOPHOW OAITHU.

49. Cxema 1 000pyJ0BaHUE PE3EPBYAPOB YUCTOM BOIBI.

50. VBs3ka cetu o metoay Jlobadena.

7.4.2. llpakTuueckue 3aJaHus 7S MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJaroIuXcs
3amanus 11 BBITIOJTHEHHS TIPAKTHYECKUX padoT:



(st TpoBepkH C(HOPMUPOBAHHOCTH UHIUKATOPA JOCTHKEHUsS KoMreTeHuu [1K-2.1).

3aganue 1

OnpenenuTh KOJTUIECTBO MOTPEOIIeMON BOIBI B HACEIICHHOM ITYHKTE HA Pa3IMYHbIC HYXK/IbI.
Cmotpu aii.

Onpenenuth K03 OUIUEHTHI CYyTOYHOH M YaCOBOW HEPABHOMEPHOCTH.

3amanne Ne2

OnpenenuTh MyTeBbIC U Y3JIO0BBIC PACX0JIbI Ha BOJAOIPOBOIHON CETH.

[IpousBecTH TPacCHUPOBKY MarucCTpajbHON BOAOMPOBOJHOW CETH HA TIEHIUIAHE, ¢ YYETOM BIIUSHUS
penbeda MECTHOCTH, B3aMMHOI'O PACIIOJIOKCHHUS IOTpeOuTeNeH, TpeOOBAaHUN K KOJMYSCTBY U KadeCTBY
moTpeOIIIeMO BOJIBI, a TAKKE TPEOOBAHUI HAJICKHOCTH BOJTOCHAOKEHUSI.

3amanue Ne3
Onpenenuth 00beM pe3epByapa YUCTON BOJIBI

3aganue Ned

Onpenenuts 00beM U pazMepa 6aka BOJOHATIOPHOM OanTHu

[Toctpouth rpaduku Mbe30METPUUECKUX JIMHUNA MPHU Pa3IHYHBIX peKuMax paboThl BOAOMPOBOAHOMN
CCTH.

BBINOTHUTH 1€TATMPOBKY y371a BOJOIPOBOIHON CETH U3 OJUITUICHOBBIX TPYO

3aganue Nes
Ornpenenuth nbe3omMeTpudeckue u cBoooubie Harmopsl CITPB.

3aganue Neb
Onpenenuth MoTpeOHBIN HAITOP, KOJUYSCTBO M MApKy HACOCOB HACOCHOW CTAHIIMKM BTOPOTO MOIbEMA.

3aganue Ne7
BrBINOTHUTE AETAIMPOBKY ydacTKa BOJIOMPOBOIHOMN CETH YYT'YHHBIX TPYO.

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboTh! (poeKTa) (IIpU HATUYNHN)

Tewma xypcoBoro npoekra: «lIpoexkTupoBaHue BOAOIPOBOJIHON CETU HACEIIEHHOTO ITYHKTA.

KomrutekT 3aganuil 11t KypcoBOrO MPOEKTA COACPIKUT:

1.I'ennuian HacCEIEHHOTO MyHKTA;

2.CBezieHHUsI 110 HACETIEHHOMY MTYHKTY (IUIOTHOCTh HACEJIEHHUS, dTAXKHOCTh 3aCTPOUKH);

3. CBeneHus 1o NpOMBIIUIEHHOMY NPEANPUATHIO, HAXOASIIEMYCsl HA TEPPUTOPUH HACEJIIEHHOTO ITYHKTa
(xonmm4ecTBO paboUYnX, pacxo/ibl BOJbI HA TEXHOJIOTUUYECKUE HYXKbI).

3amanus npuBeneHsl B Kypce: Bonmocnabxkenme 4.l /IlpenonmaBarens PomanoBa FO.B.
https://moodle.spbgasu.ru/course/view.php?id=2153&notifyeditingon=1

7.5. Metoaudeckne MaTepuabl, OMpeAesoNnIre MPoIeIypbl OLICHUBAHUS 3HAHWUN, YMEHH, HABBIKOB M (WJIN)
OTIBITa TPOQPECCHOHAIBHOMN JEATETHHOCTH, XapaKTEPUIYIOITUE ITAbl (YOPMUPOBAHUS KOMITETSHIIUNA

IIpouenypa mnpoBeAeHHUS NPOMEKYTOUHOW AaTTECTALMM M TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
periIaMEeHTHPYETCS JIOKATbHBIM HOPMAaTUBHBIM aKTOM, OMPEAEIISIIOIINM MOPSAIOK OpraHU3alud U MPOBEACHUE
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTEeCTAIlH 00YJarOIIUXCS.

[Ipounenypa oneHuBaHusi (HOPMUPOBAHUS KOMIIETEHIIMA TPH TPOBEACHUHM TEKYIIETO0 KOHTPOJIS
IIpUBE/EHA B 11.7.2

Marepuanbl TEKYIIEro KOHTPOJISI YCIIEeBAeMOCTH TMpuBeNeHbl B 1.7.3. B 3Kx3ameHanmoHHBIA OueT
BKJIFOUEHO [IBa TEOPETHYECKHX BOMpOCca. DK3aMeH MPOBOAUTCA B YCTHOW ¢opme. [l MOATOTOBKH IO
9K3aMEHAIMOHHOMY OMJIETY OTBOAMUTCS 45 MUHVT.

7.6. Kputepun onieHuBaHus1 CHOPMUPOBAHHOCTH KOMITETCHIINI MPU MTPOBEACHUH MPOMEXKYTOYHON aTTECTAIIHH



YpoBeHb OCBOCHUS U OILIEHKA
Ornenka OrneHKa
«HEYJOBIIETBOPHUTEND | «yI0OBIEeTBOpUTENHH | OLIEHKa «XOPOIIO» OneHka «OTJIIMYHO»
HO» o»
«HE 3a4TCHO» «3a4TCHOY»
YPOBEHb OCBOCHHSA | YPOBEHb OCBOCHHUS | YPOBEHb OCBOCHUS YPOBEHb OCBOCHHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIINH KOMIIETEHIIUH
«HEJOCTaTOYHBIN». «IIOPOTOBBIIN. «IIPOJIBUHYTBIN». «BBICOKUI».
Kommerenun He Kommerenun Kommerenun Kommerenun
c(OPMHUPOBAHBI. c(OpPMHUPOBAHBI. copMHpoBaHbl.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHuS OOIIUPHBIE, | apryMeHTHPOBaHHbIE,
YMEHUS U HaBbIKU HE | 0a30BbI€ CTPYKTYpPHI | CHCTEMHBIE. Y MEHUS | BCECTOPOHHUE. Y MEHMUSI
Kputepun c(OpMHPOBAHEI 3HaHUU. Y MEHUA HOCST _ | ycnemIHO MpUMEHAIOTCS
OLlCHUBAHHUS (bparMeHTapHbl U PENpPOAYKTUBHBIN K PEIICHUIO KaK
HOCST Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIOTCS K HECTaHIapTHBIX
Xapaxkrep. PELICHUIO TUIIOBBIX | TBOPYECKHX 3a/IaHUM.
JlemoHCcTpUpyeTcs 3a/laHu. JlemoHcTpUpyeTcs
HU3KHHA YPOBEHb JleMmoHCcTpUpYyeTcs BBICOKH YPOBEHb
CaMOCTOSITEJIBHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIBHOCTH,
IIPAaKTHYECKOTO YPOBEHb BBICOKAs aJallITUBHOCTh
HaBBIKA. CaMOCTOSITEJIBHOCTH | TPAKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
IIPAKTUYECKOIO

HaBbIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHABIIUBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yueOHOTO MaTepHaia.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuana. 6e3 omnbok
yMCHHUA OOyuaromumiics He MPaKTUYECKHUX [IpennoxeHHbIe OTtBeTun Ha Bce
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKH PEILICHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pe3yibTaTaM oOy4eHHS (3HAHUS, YMEHUS, BIaJCHUEC HAaBBIKAMU).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISICTCS, €CIIU CpeIHEE apu(PMETHIECKOE HAXOUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHue JUCIUIINHBI (MOYJIs)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

OcHOBHAS JJUTEPATYPA

1 3ybapea O. H., Muxaitnun A. B., BogonpoBoansie cetn, MockBa: MUCH-| https://www.iprbooks

MI'CY, OBC ACB, 2020 hop.ru/101786.html
5 Moposos A. B., Mopos3os B. A., TlonuBanoa T. B., OcuHoBsl ruapasmukw,| https://e.lanbook.com
BOJIOCHA0KEHMs U Boj1ooTBeieHus1, Bonorna: Mudpa-Unxenepus, 2022 /book/281945

JlomoJIHMTEIbLHAS JIUTEPATYPA

1 Camoiinos B. C., Jlepagusrii B. C., Komoisl, CKBaKHHBI, BOJOITPOBOIHBIE ceTH,| http://www.iprbooksh
Mocksa: Axenant, 2010 op.ru/44093.html

5 I'ycakoBckmii B. B., Ezepckuit A. U., Byrnunckas E. D., Pomanosa 10. B.,| http://ntb.spbgasu.ru/
IIpoexktupoBanue BomonpoBoHoit cetn, CI16., 2014 elib/00573/




OOGyuarommecst U3 yucia nHBanu0B u jiuil ¢ OB3 obecnieunBaroTCs Me4aTHBIMU U (WITH) SJIEKTPOHHBIMH
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBBSI.

8.2. Ilepedyenp pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTEepHET», HEOOXOAUMBIX IS
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIS)

HaunmenoBanue pecypca cetu «MHTEpHET DJIeKTPOHHBIN aJpec pecypca
Caiit cripaBo4yHO# npaBoBoi cucreMbl "KoncynapranT ITnroc" http://www.consultant.ru/
Hcnonp30BaHKre U 0XpaHa IPUPOIHBIX pecypcoB B Poccun Nia@priroda.ru www.priroda.ru

BonocHa0xeHne u caHuTapHasi TEXHUKA

www.vstmag.ru vst@aha.r
WWW.vstmag.ru_ vst@aha.ru stmag.ru vst@aha.ru

DIIeKTpOHHO-O0MOIMoTeYHas cucTeMa u3areinsersa "Jlans" https://e.lanbook.com/

DJIeKTPOHHO-OHO IO T Has crcTeMa m3narenserea "FOPAUT" https://www.biblio-online.ru/

8.3. Ilepeuennb coBpeMeHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX ¥ MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBanue DNEeKTPOHHBIN ajpec pecypca
\\law.lan.spbgasu.ru\GarantClie
HNupopmanroHHO-TIpaBoBas cuctemMa [ apaHt nt
WNudopmannonno-npasosas cucrema KoHCynbTaHT Wlaw.lan.spbgasu.ru\Consultant
pmant P Y Plus ADM

NudopmannonHo-npaBoBas 6a3a nanabix Kogeke 225://gawdata'Ian'Spbgasu'm/d
Cucrema nucrannuonnoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/
DnexTpoHHas bubnunoreka Upouc 64 mg/)://ntb.spbgasu.ru/|rb|564r_p
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3aarenbersa 'Jlans" https://e.lanbook.com/
DIeKTPOHHO-0MOIroTeuHas cucTeMa uznarenscrsa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTEeuHast cucTeMa n3garenascrsa "' IPRsmart” http://www.iprbookshop.ru/

DneKTpoHHO-OMOMMoTeyHass  cuctemMa  u3fgatensctBa  "KoHCynabTaHT

. https://www.studentlibrary.ru/
CTYJCHTAa

Hayunas JIEKTPOHHAs

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU 6ubmorexa L IBRARY RU

@enepanbHblii  0oOpa3oBarenbHbll moptan "EnmHoe OKHO gocTyma K

http://window.edu.ru
00pa3oBaTeIbHEIM pecypcaM" P

Poccuiickast rocygapcTBeHHas OnOanoTeKa WWW.rsl.ru
EnuHplii  3MeKTpOHHBIH  pecypc  y4yeOHO-METOJMUYECKOW JUTepaTyphl

www.spbgasu.ru
CIIoACY pobg
Tex.JIut.Py - TexHuueckas qureparypa http://www.tehlit.ru/

becr-ctpoii. CtpoutenbHblii noprain. HopmatuBHbIE U PEKOMEHIATENIBHBIE

http://best-stroy.ru/gost/
JJOKYMCHTHI 110 CTPOUTECJILCTBY

DOneKTpOHHBIN (POH] MPaBOBOM M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIIUN
B 00JaCTH CTPOMTENLCTBA M IPOEKTHPOBaHHMs, Ge3omacHoCTH W oxpansi|http://docs.cntd.ru
TpYyAa, DHEPrETUKHU U HedTerasa, mpasa.

http://lwww.abok.ru/articleLibra

bubnuoteka crareit xyprana HIT «cABOK» ry/

https://about.proquest.com/prod
DnekTpoHHO-0nbMoTeuHas cucreMa kommnannun PROQUEST ucts-
services/materials_science.html

https://www.spbgasu.ru/Univer
Oo6pazoBarenbubie HHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/




Cniucok coopHukoB TpyaoB u koHpepenuunit B PUHL/eLIBRARY

https://www.spbgasu.ru/upload-
files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

8.4. Ilepeyenp HH(POPMAIIMOHHBIX TEXHOJOTH, HCHOJB3YEMBIX MpPU OCYIIECTBICHUH O00Pa30BaTEIBLHOTO

mporiecca 1O JIUCHUILTUHE,
MPOrPaMMHOTO O0ecTIeUeHus

BKJIO4asA IMCPEUYCHb JIMOCH3HMOHHOI'O M CBO6OI[HO PacIpoCcTpaHACMOro

HaumenoBanue

Crioco6 pacrpocTpaHeHus
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacIpocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne 132009689201
18.12.2020r

OoT

NanoCAD HMuxenepusiii BIM

Ceptudukar ¢ 14.09.2022

NanoCAD (3D, Mexanuka, Pactp, CITIJIC, Tonomnan)

Ceprudukar c 14.09.2022

LibreOffice CB0OOAHO pacIpPOCTPaHIEMOE
Kontpakr Ne 7246/22 ot 25.07.2022
ZuluGIS 8 r. ¢ OO0 "Toaurepm". JluneHsus

OeccpoyHas

Model Studio CS

JIunensus mo 02.03.2024

8.5. MarepuaabHO-TEXHUUYECKOE 00€CIICUeHNUE TUCITUTIITHNHBI
Crenenusi 00 OCHAIIEHHOCTH YUE€OHBIX ayIMTOPUA M TOMEIISHHUH JIJIT CAMOCTOSITEIIbHON PaOOThI

HaumeHnoBanue yueOHBIX ayAUTOPUM U TOMELLIEHUI
JUIS CAMOCTOSITENIbHON pabOThI

OcHaieHHOCTh 000PYA0BAaHUEM U TEXHUICCKUMU
cpelncTBaMu O0yueHus

VYyebnas ayautopusi Uil NPOBEACHUS  3aHATUU
JIEKIITMOHHOTO  THIA, KOMIUICKT MYJIbTUMEIUHHOTO
000pyTOBaHHS MePCOHAIbHBIN KOMIIBIOTE
50. VwueOHble ayauTOpUU JUIS  TPOBEACHUS Py N (nep P,
s MYJIbTUMEAUNHBIN MPOEKTOp, 3KpaH, ayAHOCHCTEMA),
JICKIIMOHHBIX 3aHATHI 9
JIOCKa, JKpaH, KOMIIIEKT yaeOHOM Mebenu,
noakioueHne kK kommetotepHoir cetu  CIIGIACY,
BbIXOJ B MIHTEpHET
50. VYwuebuble aynutopuu sl nposeaeHus|Kommiexrt MYJIbTUMEAUINHOTO o0opynoBaHus
MPaKTUYECKUX 3aHATUH, KypCOBOTO |(TIEpCOHABHBII KOMIIBIOTED, MYJIbTUMEANNHBIN

MIPOEKTUPOBaHMSI (BBIMOJIHEHUS] KYpPCOBBIX padoT),
TPYNNOBBIX WM HWHAWBHUIYAJbHBIX KOHCYJbTAIUH,
TEKYIIEro KOHTPOJIS M MPOMEKYTOUHON aTTecTalluu

IIPOEKTOP, OSKpaH, ayJUOCUCTEMA), JOCKA, KOMILIEKT
y4eOHOI MeOenu, MOAKII0YeHNE K KOMIIBIOTEPHON CeTH
CIIGI'ACY, Bbixon B MHTEpHET

50. ITomenienus A1 CaMOCTOSTENHHOM pabOTHI

[Tomemienue At CaMOCTOSATENBHON padOThI (YUTATBHBIH
3an oubnuoreku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
mis g ¢ OB3  (cuctemHbBIE  O7OK, MOHHUTOD,
KJIaBHATypa, MbIIIb) C TOJAKIIOYCHHEM K CETH
«HTEepHET» U O0ECreueHneM JOCTYyMa B DJIEKTPOHHYIO
nH(popMannoHHo-o06pazoBatenbHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10

I[J'IH WHBAJIMJO0B U JIUII C OB3 obOecneunBarOTCS CIICHHUAJIBHBIC YCJIOBUSA IJIA IMOJTYYCHUA 06pa30BaH1/1;1 B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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