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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[enbio 0ocBOEHUS AUCHUIUIMHBI SBJSETCS MOATOTOBKA BBHITYCKHUKA JJI1 CTPOUTEIHHOM,
MPOU3BOACTBEHHO-TEXHOJIOTHUYECKOM, OPraHN3alIMOHHO-YIIPABICHYECKON, TPOEKTHON 1

HCCIIEN0BATENLCKON AEITENILHOCTH B 00JIACTA BOJIOCHAOKEHUS.

3aagyamMyl OCBOCHMSI TUCITUTUTHHEI SIBJISTFOTCSI:

- IaTh HEOOXOAMMBIH 00BEM 3HAHHM B 00JIACTH BBIOOPA HCTOYHHKOB BOJIOCHAOKCHHSI U
B0/1I03a00pHBIX COOPYKCHHIA; B 00JIACTH YCTPOHCTBA CHCTEM BOJIOCHAOKEHUSI HACEIICHHBIX MTYHKTOB;

HAy4YUTh CTYJACHTOB CAMOCTOSTEIILHO IPUHUMATH 0OOCHOBAHHBIC PEUICHUS 110 BEIOOPY CXEMBI U

CHCTEMBI BOJIOCHAOKEHUS,

- BBIpa0OTaTh MPHUEMBI U HABBIKM MPOCKTHPOBAHUS BCEX 3JIEMEHTOB CUCTEM BOJIOCHAOKEHHUSL.

2. Hepeqenb INIAHUPYEMBIX pE€3yJabTaTrToB oﬁyqe}mﬂ no JTMCHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUSA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JUCLHUIUIMHE, 00€CIIEUNBAIONINE JOCTHKEHHE
IJIaHUPYEMBIX pe3ysibTaToB ocBoeHust OIIOI]

[TK-2 Cnocoben
OpraHU30BBIBATH PAOOTHI
110 CTPOUTEIIBCTBY
COOPY)KEHHI, MOHTaXY U
HAJIAJIKE PJICMEHTOB U
00opyI0BaHUS
WH)KEHEPHBIX CUCTEM
KHU3HEOOECIICUCHUS B
CTPOMTEIIbCTBE

[TK-2.1 OcymiectBiser BEIOOD
HOPMATHUBHO-TEXHUUYECKUX U
HOPMAaTHUBHO-METOIUYECKUX
JIOKYMEHTOB 110 CTPOUTEILCTBY,
MOHTaXKy U HaJaJKe
WHXCHEPHBIX CHCTEM
KU3HE00eCIeYeHHs B
CTPOUTENLCTBE

3HaeT

HOPMATHUBHO-TEXHUYECKHE u
HOPMATHUBHO-METOJIMYECKUE JIOKYMEHTHI IO
CTPOUTENbCTBY, = MOHTaXYy U  HaJlaJke
WH)XCHEPHBIX CHUCTEM JKU3HE0OecleyeHHus B
CTPOUTENIbCTBE

ymeer

OCYIIECTBISTh BBIOOD
HOPMATHUBHO-TEXHUUYECKUX u
HOPMATHUBHO-METOJIMYECKUX JTOKYMEHTOB IO
CTPOUTENbCTBY,  MOHTaXYy W  HaJlaJke
WH)XCHEPHBIX CHUCTEM JKHU3HEOoOecleyeHusl B
CTPOUTENHCTBE

BJIajJieeT

HaBBIKOM BBI60pa HOPMAaTUBHO-TCXHUYCCKHX U
HOPMATUBHO-METOANYCCKUX JTOKYMCHTOB IIO
CTPOUTCIBLCTBY, MOHTaXy n HaJ1aakKe
HHXXCHCPHBIX CHUCTCM JKU3HEOOCCIICUCHHS B
CTPOUTCIILCTBEC

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jannast tucruIuiiHa (MOIysb) BKiItoueHa B brok «lucuumnunel, monynu» b1.B.04 ocHoBHOI
npodeccuonansHoOM 06pa3zoBaTenbHOI mporpammbl 08.03.01 CTpouTENbCTBO M OTHOCUTCS K YacTH,
dbopMupyemMoii yaacTHUKaMHu 00pa30BaTEbHBIX OTHOIICHHUH yueOHOTO IIaHa.

No
/o

[IpenmecTByronme JuCHUILTMHBI

KOI[ N HAMMCHOBAHUEC MHHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

1 |Mexauuka »XKHUIKOCTH U raza

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

2 |KommbroTepHas rpaduka

OIIK-1.9




MexaHuKa KUJIKOCTHU U Tra3a

3HaTh: OCHOBHBIC (bnanecxne SABJICHHUA U ITPOLECCHI ITOKOAIIUXCA U ABHKYIIUXCS )KI/IZ[KOCTef/'I u
Ta3o0B, Ba)KHEHIIINE 3aKOHBI T'uAPOCTAaTUKU U THAPOJUHAMUKH, OCHOBHBIC 3aKOHBI HO,Z[O6I/IH n

TUAPABINYCCKOTO MOACIUPOBAHUA

VYMeTh: HCI0Ib30BaTh MAaTEMaTHUCCKHE MOJCIU THAPOMEXAHNICCKUX SIBJICHUH U IIpouecccoB

BJIaI[eTBI COBPECMCHHBIMHA MCTOAaMM IIPOBCACHUA KUHCMATHYCCKOI'O aHaJIn3a, OCHOBHBIMH

MCTOJaMHU ITOCTAHOBKH, UCCIICAOBAHUA U PCIICHUSA 3a4a49 MCXaHUKHU )XUAKOCTHU M Ia3a.

KommerorepHas rpaguka

BJ'IaI[CTBZ OCHOBaMun I‘pa(i)I/I‘IeCKI/IX mporpamMmm, HaBbIKaMHn pa6OTBI Ha KOMIIBIOTEPE.

/o

[Tocnenyromuye TUCIUTITAHBI

KOI[ 1 HAMMCHOBAHHC MHIHWKATOpa
JOCTHIKCHUA KOMIICTCHIIUHN

1 |OcHOBBI TEXHUYECKON IKCILUTyaTallM 0OBbEKTOB CTPOUTEIILCTBA

OIIK-10.5

OIIK-4.1, OIIK-4.2, OIIK-10.1,
OIIK-10.2, OIIK-10.3, OIIK-10.4,

4. O0beM AUCUUILIMHBI (MOIYJIs1) B 32a4€THBIX eJHHUIIAX C YKA3aHHEM KOJIHYEeCTBA aKaIeMHYeCKUX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI padoTy 00y4aromuxcs ¢ mpenoaanBaTeieM (M0 BUIAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSATEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
N3 Hux yacsl Ha
Bup yaebHoii paboTs! Beero MIPAKTUIECKYIO
4acoB 5
IOATOTOBKY
KontrakTHas padoTa 64 64
Jlextmonnsie 3ansarus (JIek) 32 0 32
[paktuueckue 3ansatus (I1p) 32 32 32
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 15 1,5
KOHCYJIBTAIMH 10 KypCOBOH paboTe (IIPOEKTy), 1 1
KOHTpOJIBHBIM padboTam (PT'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3a4ueTa ¢ OICHKOM; 3alIiTa KypCOBOW PabOTHI 0,25 0,25
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 0.95 0.95
(KoHCYNBTAIUS TIEpes SK3aMEHOM U cAada ' '
Yacepl HA KOHTPOJIb 26,75 26,75
CamocrositesbHast pagora (CP) 51,75 51,75
O0611as TPY10eMKOCTH JUCHUNIIUHBI (MOTYJIs1)
4achl: 144 144
3aYeTHbIE eTUHHIIBI: 4 4

5. Copep:xkanme IUCHUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3feiaM (TeMaM) ¢ YKa3aHueM

OTBE/ICHHOT0 HA HUX KOJIMYEeCTBA AKA/JIeMHYECKHUX YACOB M BUAOB YUCOHbIX 3aHATHH
5.1. TemaTuueckuii MiaH JUCHUIUIMHBI (MOJTYJIS)

KonrakTtHas pabdora (1o yueOHbIM

3aHATHUSAM), Hac.

Pa3ZL€J'II>I JUCHUIIITHHBI

JIEKITNH

113 JIP

Cemectp

BCETO

13 HUX
Ha
MIPaKTH-
YECKYIO0
MOAAro0-
TOBKY

W3 HUX W3 HUX
Ha Ha
MIPaKTH- MIPaKTH-
9ecKyIo YECKYIO
TIOATO0- TIOArO-
TOBKY TOBKY

BCETO BCErO

CP

Bcero,
gac.

Kon
WHIUKATOP
a
JIOCTHKSHH
s
KOMIICTCHI]
3071




1 paznen. Bunbl npupoaHbix
HCTOYHUKOB BOJOCHAOXKEHUS 1
WX XapaKTePUCTHKA.
TpeOoBanusi, MpebABIsIEMbIC

K HCTOYHHUKaM BO,Z[OCHa6)KCHI/I$I.

1.1.

[TpupoaHbIe HCTOYHHKH
BOJIOCHAOKEHUSI

12

[K-2.1

2 paznen. Y cTpoicTBO
BOJIOIIPOBOHOMN CETH.

2.1.

Br16op Tumna, mapku,
Marepuaa TpyooIpoBOJIOB
BOJOIPOBOJHON CETH.

2.2.

Apmarypa u coopyKeHHsI Ha
BOJOIIPOBOAHOMN CETH.

9,5

17,5

[K-2.1

3 paznen. Texaudeckas
AKCILTyaTaIusl BOJOIPOBOIHOM
CCTH.

3.1

CTpouTeNnbCTBO, MOHTAX U
HaJTaJIKa SJICMEHTOB CHCTEMBI
MOJa4y U pacipeIeacHus
BOJIBI.

12

[1K-2.1

3.2.

Texanueckas OKCILIyaTanus
3JIEMEHTOB CHCTEMBI ITOAaYd 1
pacrpe/ e ICHUs BOIbI.

2,25

6,25

[K-2.1

4 paznen. CucteMbl Ioga4Yu 1
pacnpenenenus Boabl (CITIPB).

4.1.

Tune! BOJOBOAOB U
BOJONPOBOJHBIX CETEM.
[TpuHIIMIIBEI ONIpeneIeHus
JIMaMETPOB TPYOOIIPOBOJIOB

13

[K-2.1

4.2.

I'mppaBnnueckuii pacyeT
BOJIOITPOBOJHBIX CETEN

13

[K-2.1

4.3.

HpI/IHHI/IHI)I 30HI/IpOBaHI/I$I
CHCTEM BOJIOCHAOKEHUS

[K-2.1

5 paznen. Cuctembl
BOJIOCHAOKEHHUS U PEKUM HX
paloTHI.

5.1.

Pexum paboTel cuctem
BOJIOCHAOKEHUSI

12

[K-2.1

5.2.

Pexum paboThl OTAETBHBIX
COOPYKEHHI CUCTEM
BoxocHaOxeuud. Ux
TEXHOJIOTHYECKast
(pyHKUMOHANbHAS) B3aUMHAS
CBSI3b.

15

[K-2.1

6 pazaen. MiHas KOHTaKTHas
pabora

6.1.

Wnas koHTakTHas pabora

1,25

[K-2.1

7 paznen. KonTpons

7.1.

DK3aMeH

27

[K-2.1




5.1. JIexuun

Ne
pasn

HanmenoBanue pasnena
U TEMBEI JIEKITUH

HaumeHnoBanue u kpaTkoe coaep:kaHue JEeKIUn

[IpupoaHbie HCTOYHUKHU
BOJOCHAOKEHUS

['uaponornyeckue XapakTepPUCTUKU PEK, KaK OCHOBHOT'O UCTOYHHKA
BOJOCHA0KEHHUS KPYITHBIX 00BEKTOB. XapaKTePUCTUKA ITO3EMHBIX
HMCTOYHHMKOB BOJOCHA0KCHUS

Bupl IpupoIHBIX HCTOYHMKOB BOAOCHA0XeHUs. TpeOoBaHus,
IPESABSIBISEMBIC K ICTOUHUKAM BOJOCHA0XKEHUS. XapaKTEPUCTHKA
MPUPOIHBIX BOJHBIX PECYPCOB M KICTOYHHUKOB BOJIOCHA0KECHHMS 110 3ariacam,
NeOUTy, KaueCTBY U CAHUTAPHO-TUTUCHHYECKOMY COCTOSHUIO.
XapakTeprucTHKa MOBEPXHOCTHBIX HCTOYHUKOB BOJIOCHA0KEHHUS.
['uaponornyeckue XapakTepPUCTUKU PEK, KaK OCHOBHOT'O UCTOYHHKA
BOJIOCHAOKEHUS KPYITHBIX 00BEKTOB. Y CIIOBUS 3a00pa BOJBI U3 PEK.
XapaKTepuCTHKa T0I3¢MHBIX HCTOUHUKOB BOJIOCHA0KCHUS. BiusHue
JIeATEILHOCTH YEJI0OBEKA Ha COCTOSIHUE MPUPOAHBIX UICTOUHUKOB
BOJIOCHAOKEHUS.

[TpupoaHbIC HCTOYHUKH
BOJIOCHAOKEHUA

30HBI CAHUTAPHOU OXPaHbI HCTOYHHUKOB BOJIOCHA0KEHHS M COOPYKEHUI
CHCTEM BOJOCHAOKEHUS.

OxpaHa MPUPOJTHBIX KICTOYHUKOB OT 3arpsI3HCHUS K UCTOIICHUS. 30HBI
CaHUTAPHOM OXpaHbl HCTOYHUKOB BOJOCHAOKEHUS M COOPYKEHUIH CUCTEM
BOJIOCHA0XKEHUS.

Bri0op THIa, Mapkw,
MaTepuala
TpyOOIIPOBOIOB
BOJIOTIPOBOIHOM CETH.

OcHoBHBIE BUBI TPYO, CTAHIAPTHI, COPTAMEHTHI 1 KX XapaKTEPUCTHKA.
CnocoObI COeAMHEHUS TPYO.

TeXHHUKO-DKOHOMUYECKOe 000CHOBaHHE BEIOOpA MaTepHasa i Kjiacca
MIPOYHOCTH TPYO

OcHoBHBIE BUBI TPYO, CTAHIAPTHI, COPTAMEHTHI 1 KX XapaKTEPUCTHKA.
Meramuueckue TpyObl: CTallbHbIE, YyTYHHbBIE. MeponpHusaTHs 10 3alUTe
METAJNTHYECKUX TPYyOOIIpOBOAOB OT KOppo3uu. Hemerammueckre TpyObI:
acOecTOIIeMEeHTHEIE, JKeJIe300€TOHHEIE, MIacTMacCoBbIe. TpyObl U3 IPyrux
MatepuaioB. CriocoOwl coeuHeHus TpyO. TeXHUKO-95KOHOMHYECKOE
000cHOBaHUE BHIOOpA MaTepuaia v Kjiacca MpoOYHOCTH TPYO.

Apwmarypa u
COOpYKEHHMsI Ha
BOJIONIPOBOJHOM CETH.

YeTpoiicTBO BOIOBOAOB. [leTanupoBKa y4aCTKOB H y3J10B BOJOIPOBOIHON
ceTH. ApMmarypa U COOpPY>KEHHS Ha BOJOTIPOBOJHON CETH.
IIpoexTupoBaHue BOAOBOJOB U ceTH. [leTanupoBka. Pazmelenue
TpYyOOIIPOBOJOB U apMaTypbl B IONEPEUHOM U MPOJIOJILHOM MPOQHIIE YIUI
Y MIPOE3/10B. ApMaTypa U COOPYKEHHUS Ha CETH. Pa3nnyHbie BUIbI
apMaTypsl, IPUMEHSIEMON IPU YyCTPOMCTBE BOJOBOIOB U BOJAOIIPOBOAHON
CEeTH: 3aABMKKH, IOBOPOTHBIE 3aTBOPHI, IPOTUBOYJAPHBIE U 0OpaTHBIE
KJIalmaHbl, THAPAHTHI, BBIITYCKHW W JP. KOJIO)IIIBI Ha CECTU U UX KOHCTPYKIHH.
TyHHeM (KOJIEKTOPbI) IPOXOIHBIE U HEMTPOXOIHBIE. YTIOPBI U UX THIIBI.
CrniocoObI nepexo1a BOAOIPOBOAHBIX JTUHUM yepe3 MpensiTCTBUSI.

Apwmatypa u
COOPY>KEHHUSI Ha
BOJIOIIPOBOJHOM CETH.

Oco0eHHOCTH yCTPOCTBA BOJAOMPOBOAHBIX CETEH M BOJJOBOJIOB B OCOOBIX
YCIIOBHSIX: 30HBI PACIIPOCTPAHEHUSI MHOTOJIETHEMEP3JIbIX TPYHTOB,
MPOCAIOYHBIX TPYHTOB, 30HbI OBBIIIEHHONW CEHCMUYHOCTH H JIp.
Oco0eHHOCTH yCTPOICTBa BOJAOMPOBOAHBIX CETEH M BOJJOBOJIOB B OCOOBIX
YCIIOBHSIX: 30HBI PACIIPOCTPAHEHUSI MHOTOJIETHEMEP3JIbIX TPYHTOB,
MPOCAOYHBIX TPYHTOB, 30HbI OBBIIIIECHHON CEMCMUYHOCTH U Jp. 3aliuTa
CTaJIbHBIX TPYOOIIPOBOZOB OT KOPPO3HH.

CTpouTennCcTBO,
MOHTaX U HaJIaJIKa
AJIEMEHTOB CUCTEMBbI
MoJIa4yu 1

Crnioco0bl opranu3anuy padoT Mo CTPOUTENHCTBY COOPYKEHHIM, MOHTaXKY
U HaJlaJIKe JIEMEHTOB U 000pYA0BaHUs CUCTEM MOAAYU U pacCIpeIeIeHUs
BOJIBI. MeTO/IbI MPOKIAIKH TPYOOTIPOBOIOB M3 PA3INYHBIX MATEPHAIIOB.




pacupeneneHus BOIbI.

Crioco0bl opranu3anuy padoT Mo CTPOUTENHCTBY COOPYKCHHI, MOHTAXKY
U HaJIaJIKe DJIEMEHTOB U 000pYI0BaHUs CUCTEM MOAAYU U PACTIPEICIICHUS
BO/BI. OTKPBITHIE U 3aKPBITHIE CITIOCOOBI CTPOUTENHLCTBA TPYOOIIPOBOIOB U3
Pa3JIMYHBIX MATEPUAIIOB B TOPOACKHUX YCIOBHUSAX.

CTpouTennCcTBO,
MOHTaXX U HaJ1aJgKa
3JICMEHTOB CHCTEMBbI
moaadyu u
pacmpeseneHus BOIbIL.

TexHonorust MOHTaxa, HaJlaJKH, UCIIBITAHUS U CIaYU B SKCILTyaTallUIO
KOHCTPYKIUN, HHKEHEPHBIX CUCTEM U 000PYAOBaHUS BOJIOIIPOBOIOB
TexHonorust MOHTaXxa, HaJlaJKH, UCIIBITAHUS U CIaYd B SKCILTyaTalUIO
KOHCTPYKIUH, HHKEHEPHBIX CUCTEM U 000pYI0BaHUS BOAOIPOBOIOB.
Merto1bl UCTIBITAHUI BOJOIIPOBOIHBIX CETEU MPH BBOJE UX B
JKCILTyaTaLUIo.

Texumueckas
IKCIUTyaTaIus
2JIEMEHTOB CHCTEMBI
MOJauy U
pacrpeesieHust BOJIbI.

TpeOoBaHMs TEXHUYECKON IKCIUTyaTAllMH SJIEMEHTOB CUCTEMBI ITOJauu U
pacrpezesieHUst BOJBI, TSl 00eCIICUSHHUS HaJICHKHOTO UX
(YHKIITMOHUPOBAHHUS.

TpeOoBaHMs TEXHUYECKON IKCIUTyaTAllMH SJIEMEHTOB CUCTEMBI ITOJauu U
pacrpezesieHust BOJBI, TSl 00eCIICUYSHHUS HaICHKHOTO UX
¢dbyHkonupoBanus. Co3anue HHPOPMAIIMOHHBIX MOJIEICH HHKCHEPHBIX
ceTeil. MOHMTOPHHT TEXHOJOTHYECKUX MTPOLIECCOB B CETAX
BOJIOCHA0XKEHUS.

Tunsl BOIOBOIOB U
BOJIOIIPOBOHBIX CETEH.
[TpuHUIMTIEL
ornpeeneHus
TMaMEeTPOB
TpyOOMpPOBOIOB

Turbl BOIOBOZOB M BOJIOIIPOBOIHBIX ceTeid. MeTo bl o0ecreueHus
TpeOyeMol HaeKHOCTH (PYHKITMOHUPOBAHKS CUCTEM MOJIaYH 1
pacipeneneHus Bobl. Mojenb 0T00pa BOJbI U3 CETEH.

Turbel BOIOBOZIOB M BOJIONIPOBOIHBIX ceTeld. TpeboBaHusl, MpeabsIBsieMbIe
K HUM. [IpUHIUIIBI TPACCHPOBKHM BOJIOIPOBOIHBIX JUHUN. YUeT
TpeOOBaHUH HAACIKHOCTH (DYHKIIMOHUPOBAHUS CUCTEM ITOAAYH U
pacnpeneneHus Bobl. MeTosl o0ecrieueHus TpeOyeMoi HaJIeKHOCTH.
Mogaenb oT6opa Boabl U3 cereir. OCOOCHHOCTH MOa4H BOJIbI
MarucTpaJbHBIMU U PACIPEICTUTEIbHBIMH JTUHUSMH KOJIBIICBOM
BOJIOTIPOBOAHOM ceTH. PacueTHbIe peKUMBbI 0TOOpPA BOJIBI U3 CETCH.
YcnoBHas pacueTHas cxeMa 0TOopa BOJIbI; PACUCTHBIE PACXOIbI BOJBI 11O
yuacTkaM ceTd. CBs3b MEeXKAY MyTEBHIMU U Y3JIOBBIMU OTOOPAMU BOJIBI.

Tunel BOZOBOAOB U
BOJIOITPOBOJIHBIX CETEH.
[TpuHUIMTIEL
omnpeaeeHus
JIMaMETPOB
TpyOONpOBOIOB

[TpuHIMIIBI OTIpeieIeHHs] TUaMeTPOB TPyO BOAOIIPOBOIHBIX JIMHUHN U
MOTEPh HAMoOpa B HUX. DKOHOMUYECKHU BBITOJIHBIE TUaMeTphl Tpyo. [loTepu
Haropa B TpyOONpOBOAAX BOJOIPOBOIHBIX CETEH.

[TpuHLIMIIBI OTIpeieIeHHs] JUaMEeTPOB TPYO BOJAOIPOBOAHBIX JIMHUHN U
IMOTEPh HAIlOpa B HUX. Bblpa)KeHI/IC BCJIMYMHBI IPUBCACHHBIX 3aTparT
BOJIOIIPOBOAHBIX JTUHUH (BOAOIPOBOOB) IIPHU 10/1a4€ BOJbI HACOCAMHU U
IIpU FPABUTALIMOHHON IIOJja4€ [0 HAIIOPHOMY BOA0BOAY. DopMyIibl 1is
HKOHOMUYECKH BBITOJIHBIX AMaMeTpoB TpyO. [loTepu Hanopa B
TpyOorpoBogax. @opMysibl U TaOIUIBI I THAPABINYECKOTO pacyera
BOJIOIIPOBOAHBIX TPYO U3 pa3IMYHBIX MATEPHAJIOB. YUET BO3MOKHOTO
M3MEHEHHUS THJIPaBIMYECKOT0 COIIPOTUBIIEHUS TPYO B Ipolecce
sKcIuTyaTanuu. CBOMCTBa BOAOIPOBOAHBIX CETEH.

['mppaBnnyecknii pacyer
BOJIOITPOBOJHBIX CETEH

I'mppaBanyeckuii pacyeT TYNUKOBBIX M KOJIBIIEBBIX BOJOIPOBOJHBIX CETEH.
Teopuns 1 MpakTUYECKUE METO/IbI BHYTPEHHEN YBSA3KH KOJIBLIEBBIX CETEM.

3ajaun rUAPaBIMYECKOr0 pacyeTa KOJIbIEBbIX BOJOMPOBOAHBIX CETEH.
IIpenBapurenbHOE NOTOKOPACIPEAECIEHUE B KOJIBLEBBIX CETAX C YUYETOM
TpeOoBaHUS HAIEKHOCTU. TeopeTHuyecKrue OCHOBBI THAPABINUECKHUX
pacyeToB BOJOIPOBOJAHBIX CcETEN. TE€OpHus U MPAKTUYECKUE METOBI
BHYTpEHHEH yBs3KU KonbileBbix cereit (B.I'. JlobaueBa, M.M.
AHpapusiiesa u p.). YuCIeHHbIE METOAbI TIOBEPOUHBIX PACUETOB CETEH C
Y4€TOM UX COBMECTHOM pabOThI C BOJOMUTATENSAMHU, AKKYMYISTOPAMHU
BOJIBI ¥ TIPU HATMYMHU HE(PUKCHUPOBAHHBIX OTOOPOB.




I'mapaBauyeckuit pacyeT
BOJIOIIPOBOJIHBIX ceTei

AHaN3 ¥ UCIOIH30BAHKE PE3YIHTATOB pacdeTa CETH IS ONPeIeTICHIS
pabounx JAaBIICHUH, MTHE30METPHUUECKUX OTMETOK U CBOOOIHBIX HAIIOPOB B
€€ OTAENbHBIX TOUKax. BeiOop pexxuma pabotsl Bomonurareneit. [Togbop
MapKu HACOCOB.

AHaIIN3 U UCTIOJIb30BAHKE PE3YNIbTATOB PacyeTa CeTH AJISl ONPEaeIICHUS
pabounx JAaBIICHUH, THE30METPHUYECKUX OTMETOK M CBOOOTHBIX HAIIOPOB B
€€ OTACNbHBIX TOUKax. BeiOop pexxuma padoTsl Bogonurtareneid. [Tondop
Mapku HacocoB. OCOOEHHOCTH pacyeTa pa3BETBICHHBIX CETEH.
OcobeHHOCTH pacdeTa rpaBUTAIMOHHBIX BOAOBOIOB. PacueT BOJJOBO/IOB.
Onpenenenue yrcia NepeKIF0OUYeHU Ha BOAOBOAAX 10 JOIMMYCTUMOMY
CHI)KCHHIO MTOIaYW BOJIBI PU aBapyU. 3amlyuTa BOJOBOJOB OT
THJIPABIMYECKOTO yaapa.

[TpuHUIMTIBL
30HUPOBAHUS CUCTEM
BOJOCHA0KEHUSA

OCHOBHBIE THITBI 30HHBIX CUCTEM BOJIOCHAOKEHMS. TEeXHHUKO-
IKOHOMUYECKHE OOOCHOBAHUS 30HUPOBAHUSI.

O061acTh NPUMEHEHUS 30HHBIX CUCTEM BOJOCHAOKEHUS. TEeXHUKO-
YKOHOMUYECKHE O0OCHOBaHUS 30HUPOBaHUSI. OCHOBHBIC THUITBI 30HHBIX
cucreM BogocHa0keHus. CoopyKeHus, HeOOXOMMBIE ITPU YCTPOICTBE
30HHBIX cucTeM. CTaHuuu noakadyku. CTaHIIMU PETYJIUPOBaHUS (HAITOPHO-
PEryIUPYIOIINE Y3IIbI).

Pexxum paboTh cucreM
BOJIOCHAOKEHUS

Bonomnorpe6nenne. Hopmer pacxomoBanus Bojbl. OnpeiencHue
PaCYCTHBIX CYTOYHLBIX, HaCOBEIX U CCKYHIHBIX pacxoa0B.
OO6mias cxema cuCTeMbl BOJOCHA0KEHUS 00BEKTA.

Bopomnotpebiienue. Hopmbl pacxoioBaHuUs BOJIBI. Omnpenenenue
KOJIMYECTBa MOTPeOIsieMOii BOABI B HACEIEHHOM ITyHKTE Ha Pa3iHyuHbIe
HYXbl. Pesxkum notpebnenus Boasl. Koo duimeHTs! cyTouHoi U 4acoBoit
HepaBHOMepHOCTH. OnpeeNieHue pacueTHBIX CyTOYHbBIX, YACOBBIX U
CEKYHJIHBIX pacxoa0B. O01as cxeMa CUCTEMbI BOJIOCHA0KEHUST 00BEKTa

Pexxum pabotsl cucteM
BOJIOCHA0KEHUS

OcCHOBHBIE 3JIEMEHTBI CUCTEMBI BOJIOCHA0XKEHUS, UX POJIb U
(GyHKIMOHAaIbHAs CBsI3b. [’ pynnoBbie U pallOHHBIE CUCTEMBI
BO/IOCHA0KEHUSI.

OcCHOBHBIE 3JIEMEHTBI CUCTEMBI BOJIOCHA0XKEHUS, UX POJIb U
(GyHKIMOHaIbHAs CBS3b. BiMsHUE Ha CXeMY CUCTEMbI BOJIOCHAOKEHUS
BU/JIa U PACIOJIOKEHUSI UICTOYHHKA, pelbeda MECTHOCTH, B3aUMHOIO
pacroyioxeHus norpedureneit, TpeboBaHUN K KOJIMYECTBY U KAYECTBY
noTpeOsieMOoit BO/IBI, a TAKkKe TPeOOBAHUN HAJIEKHOCTH BOJIOCHAOKECHHS.
O6ocHOBaHME CTENEHU IIEHTPAIU3AlMH U KPUTEPUN CUCTEM
BO/IoCHa0keHus. ['pynmnoBsie U pallOHHBIE CUCTEMbI BOJJOCHA0KEHHUS.
Pexxum pabGoThbl OTAEIBHBIX COOPYKEHUH cucTeM BojocHa0keHus. Ux
TexHoJornueckas (GyHKIMOHaIbHAs) B3auMHas cBs3b. [ paduueckoe
M300paXkeHHe B3aUMOCBSI3U PEKUMOB I10Jauu BOJIbI U BOAONIOTPEOICHUSI.
PoJib HaCOCHBIX U OUMCTHBIX CTAHLWHN, BOJIOHATIOPHON OAIIHU U
pe3epByapoB UKUCTOM BOABI B pab0TE CHCTEMBI BOJO0CHa0)eHus. 1x
3HaYeHHe B 00ecTeyeHNH 3KOHOMUYHOCTH U HAJIe)KHOCTH pabOThI
CUCTEMBI.

10

Pexxum paboThl
OTIENBHBIX COOPYKEHUI
CUCTEM BOJOCHAOXKEHUSI.

Wx TexHOmoruveckas
(pyHKIIIOHATBHAS)
B3aMIMHAs CBS3b.

Onpenenenre 00bEMOB 3aM1acoB BOABI B 0aKe BOJIOHATIOPHON OAalTHH U
pesepByapax yucTou Bojbl. OnpeneneHue TpedyeMoro cBOOOIHOTO
Haropa B BOJIOTIPOBOJTHOM CETH M BBICOTHI BOJIOHAIOPHOW OAITHHU.
Omnpenenenue peryaupyomux (aKKyMyJIUPYIOIINX ), TPOTUBONOXKAPHBIX U
aBapUIHBIX 00HEMOB 3aI1acoB BOBI B 0aKe BOJIOHATIOPHOW OanTHU 1
pesepByapax yucTout Bojbl. OnpeneneHue TpedyeMoro cBOOOIHOTO
Haropa B BOJIOTIPOBOJIHOM CETH U BBICOTHI BOJIOHATIOPHOM OAIllHU.

10

Pexum paboTsl
OTJENbHBIX

OCHOBHBIE pacYeTHBIE PEKHUMbI paOOTHI CUCTEMBI BOJOCHA0KEHUS
OCHOBHBIE pacyeTHbIE PEKHUMbI paOOTHI CUCTEMbI BOJOCHA0KEHHUS.




COOPY>XKEHHH CUCTEM
BojocHaO)eHus. Mx
TEXHOJIOTHYECKast
(byHKUIMOHATBHAS)
B3aUMHasl CBS3b.

OC00CHHOCTH PEKUMOB pabOTHI CHCTEMBI BOJIOCHA0KEHUS ¢ HECKOJIbKHMHU
BOJIONUTATENISIMU M HATIOPHO-PETYIUPYIOIIUMHU eMKOCTSIMH. OCOOEHHOCTH
paloThI U pacyera cUCcTEM BOJOCHAOXKeHUs 6€3 BOJOHATIOPHBIX OalleH.

5.2. [IpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

Ne N
- Y TEMBI TIPAKTUICCKUX HaunmenoBanue u coqepikaHue MPaKTUISCKUX 3aHATHN
P 3aHATHI
AHaM3 XapaKTepUCTUK IIPUPOIHBIX HCTOYHUKOB BOAOCHA0KEHHS.
OreHKa yciaoBui 3a00pa BOJIbI M3 PEKHU.
1 HpI/IpOI[HbIe UCTOYHUKHU HpOI/I3BeCTI/I aHalIn3 XapaKTCPUCTUK IIPUPOAHBIX HCTOYHHUKOB
BOIIOCHaG)KeHI/ISI BOIIOCHa6)KeHI/ISI.
O1IeHUTD YCIIOBHS 3a00pa BOBI U3 PEKH.
OrnpenenuTb MECTO PACTIONOKEHHS BO103a00PHOTO y31a.
OxpaHa NpUPOAHBIX UCTOYHUKOB OT 3arpsS3HEHHUS M UCTOIICHUS. 30HbI
- CaHUTAPHOM OXpaHbl HCTOYHUKOB BOJOCHAOKEHUS H COOPYKCHUH CHUCTEM
1 PUPOIHBIC gICTO‘IHI/IKI/I BOLOCHAGKEHHA.
BOZOCHADKCHH OnpenenuTh pa3Mepbl 30H CAHUTAPHOW OXpaHbl HCTOYHUKOB
BOJIOCHA0KEHUS U COOPYKCHHI CUCTEM BOJIOCHAOKCHHSI.
OcHOBHBIC BUJIBI TPYO, CTAHIAPTHI, COPTAMEHTHI U X XapaKTePUCTHKA.
Br10op Tuma, Mmapku,
Cnoco0Obl coequHeHus TPyO. TeXHUKO-2KOHOMHUYECKOe 000CHOBaHHUE
Marepuaa
2 p BBIOOpA MaTepHalia U Kjiacca MPOYHOCTH TPYO.
TpyOONIPOBOJIOB
BOJONPOBOJAHOM CETH.
Bri6paths MmaTepuan TpyOOnpoBOIOB, HCXOIS U3 UX XapaKTEPUCTHK.
Omnpenenutsb criocoObl COeTUHEHUS TPYO.
JleTanupoBKa y3JI0B U y4aCTKOB BOJIOIIPOBOJIHOM CETH.
Cnenudukamus apMaTypsl, TPyOOTIPOBOJIOB M COOPY)KEHUM Ha CETH.
Apwmatypa u
3 COOPY’KEHHUSI Ha
BOJIONIPOBOIHOM CeTH. |BBINOIHNUTB NETANNPOBKY Y370B U yUaCTKOB BOJOIPOBOIHOMN CETH.
CocraBuTh crieliUUKAINIO apMaTyphl, COOPYKECHUH U TPYOOIIPOBOIOB
BOJOTIPOBOJHOM CETH.
A Oco0EeHHOCTH YCTPONCTBA BOJOTPOBOHBIX CETEH M BOJOBOJIOB B OCOOBIX
3 pMatypa 1 YCIIOBHSIX.
COOPYMCHUA Ha Ornpenenutb 0COOEHHOCTH YCTPOIMCTBA CITOCOOBI 3aITUTHI TPYOOTIPOBOIOB
BOZOTIPOBOAHON CCTH. | g 3apycuMOCTH OT YCIIOBHIA UX TIPONIETaHuUs
C Opranm3anuu padboT IPH OTKPBITOM H 3aKPBITOM CITOCO0aX CTPOUTEILCTBA
TPOUTEITHCTBO
P ’ TpyOOIIPOBOJIOB U3 PA3IMYHBIX MaTEPHATIOB B TOPOJCKHUX YCIOBHSIX
MOHTa)X M HaJIaJIKa
OnpenenuTsb crocod CTPOUTENBCTBA TPYOOIIPOBOIOB B 3aBUCUMOCTH OT
4 3JIEMEHTOB CHCTEMBI .
MaTepuasna, TuaMeTpa U YCIOBUA UX MPOKIAIKH.
moJa4yu 1
pacrpeiesieHust BOJIbI.
C MeTo/1bl UCTIBITAHUI BOAOMPOBOIHBIX CETEW MPU BBOJE UX B
TPOUTEIBCTBO, KCILTYATAIHIO.
MOHTa)X M HaJIaJIKa
4 AJIEMEHTOB CHCTEMBI
moJa4yu 1 .
OrnpenenuTbs METOBI UCTIBITAHUS BOJIONIPOBOHBIX CETEH TP BBOJC HX B
pacrpeeneHust BOJIbI.
IKCIUTyaTaIHIo
TexHnuueckas OcHoBHBIE TpeOOBaHUS TEXHUYCCKOHN IKCILTyaTallMK JIEMEHTOB CHCTEMBI
5 JKCIUTyaTaIus MOJa4y U pacipeie]IeHUs BOBL, JUIsl 00SCIIeYCHHS HAACKHOTO HX

AJIEMEHTOB CHUCTEMBI
HoJIa4u U

¢ynkunonuposanusi. Coznanue nHPOPMAIIMOHHBIX MOJeNei




pacrpeneneHus BOAbI.

VH)KCHEPHBIX CETEU

[TpuBecTH OCHOBHBIE TPEOOBAHUS TEXHUUECKOM IKCILTyaTaI[UU JIEMEHTOB
CUCTEMBI TIOJITA4H U PACIIPEICTCHUS BOJIBI, 11 00eCTIeYeHHs HaJe)KHOTO
uX (pyHKIIMOHUPOBAHUSI.

Pa3zpaborars nHGOPMAIMOHHYIO MOJICTh HHKEHEPHBIX CeTeH
BO/IOCHA0KEHUSI.

Ocy1iecTBUTh aHAIN3 TEXHOJOTUUECKHUX MPOLIECCOB B CETSIX
BO/IOCHA0KEHUS.

Tunsl BO10BOIOB U
BOJIOIIPOBOJHBIX CETEH.
[TpuHIMTIBI
ornpezeneHus
MaMEeTPOB
TpyOOIIPOBOIOB

YcnoBHast pacyeTHas cxema 0TO00pa BOJIbI; PACYETHBIE PACXOBI BOBI IO
ydacTtkaM ceTu. CBsi3b MEXK/y yTEBBIMU U Y3JIOBBIMH OTOOpaMU BOJIbI
Pa3paboTarh yCIOBHYIO pacYeTHYIO CXeMY 0TOOpa BOJIBI U3
BOJIOITPOBOJHOM CETH.

OnpenenuTh pacueTHBIC PacXOo bl BOJBI 110 y9aCTKaM BOJAOIPOBOIHOM
CETH.

Turbsl BOJOBOJOB U
BOJIOITPOBOJHBIX CETEM.
[TpuHUIMTIBL
OnpeAeeHus
JIMaMETPOB
TpyOOIIPOBOIOB

Ha3nauenne nuamMeTpoB TPyO M3 pa3IudHBIX MAaTEPHAIOB BOJOTPOBOIHBIX
JUHUHN W Oompe/ielieHUe TIOTeph HAIlopa Ha BOJOBOIAX U y4acTKax
BOJIOTIPOBOIHOM CETH.

Ha3znaunth nuametpsl TpyO U3 pa3IMYHBIX MAaTEPUAJIOB Ha y4acTKax
BOJIOTIPOBOIHOM CETH.

OrnpezenieHne MoTephb Haropa Ha BOJAOBOJIaX M y4acTKax BOJAOIPOBOIHON
CeTH.

I'mapaBnuueckuit pacyer
BOJIOIIPOBOJHBIX CETEN

HauansHO€ nmorokopacnpeeseHue Ha paCueTHbIX y4acTKax
BOJIOITPOBOJHOM CETH.
MeTo1bl BHYTPEHHEHN YBSA3KH KOJIBLEBBIX CETEH.

[TpousBecTu HayaIbHOE MMOTOKOPACIPEEIIEHNE Ha PACUETHBIX yYacTKax
BOJIONPOBOTHOM CETH.

[TpousBectu yBsI3Ky KOJbIEBOU ceTH, 1o meroay B.I'. JlobaueBa u metony
M.M. Axgpusiesa.

I'mppaBinueckuil pacuer
BOJIOITPOBOJHBIX CETEN

OmnpeneneHne Mbe30METPUUISCKUX HAITOPOB B y3JIaX KOJIBIIEBOM
BOJIOITPOBOJHOM CETH.

Ornpezenenne NoTpeOHOro Harmopa HaCOCOB, UX KOJIMYECTBA, MAPKH,
BpPEMA BKIIIOYCHHA.

['padpuaeckoe oToOpaxkeHne COBMECTHOM pabOThl HACOCOB U
BOJIOTIPOBOHOM CETH M COBMECTHOM pabOTHI HACOCOB M BOJOBOJIOB.
Omnpenenenne Yncia NepeKIOYeHUI Ha BOIOBOAAX.

OnpenenuTts Nbe30METPUUECKUE HATIOPBI B y3JIaX KOJIBLIEBON
BOJIOIIPOBOJHOM CETH.

Onpenenuts NOTpeOHBIN HAIOP HACOCOB.

Onpenenutb KOJIMYECTBO U MapKy HaCOCOB.

Ornpenennuts BpeMsi BKIIFOUEHHSI HACOCOB.

[Toctpouts rpaduk coBMecTHON pabOTHl HACOCOB M BOJOIPOBOIHOM CETH.
[Toctpouts rpaduk coBMecTHOM pabOThl HACOCOB U BOJIOBOJIOB.
OrnpenennuTts 4ncio NMepeKIFoYeHN Ha BOJTOBOAX.

[TpuHIMTIEL
30HHPOBAHUS CUCTEM
BOJIOCHAOKEHUSI

BBI60p 1 000CHOBAHHE CXEMBI 30HHUPOBAHHA CUCTCMBI BO,Z[OCHa6)KCHI/I}I.

Ocy1iecTBUTh 1 000CHOBATH BEIOOP CXEMBbI 30HUPOBAHUS CHCTEMBbI
BOJIOCHA0XKEHUS.

Pexxum paboThl cuctemM
BOJIOCHA0XKEHUSA

OnpezneneHue KOJIMYECTBA MOTPeOIseMON BOIbI B HACEJICHHOM ITyHKTE Ha
pa3INYHbIC HYXKBL.




[Toctpoenue cryneHyaToro rpaduka CyTO9YHOTO BOAOMOTPEOICHHUS.

Onpenenutb KOJIUYECTBO MOTPEOIsIeMO BOIbI B HACEJICHHOM ITyHKTE Ha
pa3IUYHbIC HYX]IbI.

Onpenenuts k03¢ (HUIHUEHTHI CYyTOYHON U YaCOBOW HEPABHOMEPHOCTH.
[Toctpouts cryneHyaTsiii rpaduK CyTOYHOTO BOAOMOTPEOICHHUS.

Pexxum paboThl cucreM

BiisiHue Ha cXeMy CUCTEMbI BOJIOCHAOKCHHS BUIA U PACIIOI0KCHHS
HCTOYHHKA, pelibeda MCCTHOCTH, B3aUMHOI'O PACIIOJIOKCHUS
norpedurenei, TpeOOBaHU K KOJIMUECTBY M KAYECTBY MOTPEOISICMOM
BOJIbI, & TaK)Ke TPCOOBAHMI HAIC)KHOCTH BOJOCHA0KCHUS.
B3anMocBs31 PeKMMOB 10JIa4M BOJIBI M BOJOIIOTPEOICHUS.

9 BOJIOCHAOKEHHS [IpousBecTr TpacCHPOBKY MarucCTpajbHON BOJAOIPOBOJIHON CETH Ha
TCHIUIaHE, C YY€TOM BIIUSHHUS peibeda MECTHOCTH, B3AMMHOTO
pacroIoKeHus oTpeduTesneH, TpedoBaHUHN K KOJMYSCTBY U KAYECTBY
nmoTpeOsseMoi BOIbI, a TaKXKe TPeOOBAHUM HAJICKHOCTH BOJIOCHAOKCHHUSI.
[TocTpouTh rpaduku Mbe30METPHUUCCKUX JIMHUM MTPU PA3TUIHBIX
pexuMax paboThl BOJOIPOBOJIHON CETH.

OrnpezenieHne peryIupyoIIero 1 MojJHOTro o0beMa Oaka BOJOHATIOPHOM
OalllHK U B pe3epByape YMCTOU BOJIBI.
Omnpenenenue TpedyeMoro cBOOOHOTO HAIOpa B BOJAOIPOBOIHON CETH U
Pesxum paboTsr _ | BBICOTBI BOMORANOpHOI GamHy.
OT/ICNIBHBIX COOPYKCHUH
10 |cHeTeM BOLOCHA0KEHHUA. OrnpenenuTh peryIupyoiui 00beM B 0ake BOAOHAIIOPHOM OalTHU.
X TeXHOMNOTeCKas OrnpenenuTh peryIupyoiui 00beM B pe3epByape YUCTOM BOJIBI.
(pyHxuMOHANbHAS) Ompenenuts 00beM 0aKa BOJIOHAIIOPHOM OaIlIHH.

B3aMHas CBA3b. OrnpenenuTb 00beM pe3epByapa YHCTOM BOJIBI.
Omnpenenutd TpeOyeMblii CBOOOJHBIN HAIOP B BOJOIIPOBOIHON CETH U
BBICOTY BOJIOHAIIOPHOM OaIIHH.
Pacuer cucrembl BogocHa0KeHUs ¢ BOJIOHAIOPHON OalHen

Pexum paGoThl YCTAHOBJICHHOM B KOHIIE CETH.

OTJIENBHBIX coopyskeHHuit | Pacder cucremsl BOZI0OCHA0KeHUsI 0€3 BOJIOHATIOPHOW OaIlTHH.
10 | cnerem BOJIOCHA0KEHHSI.

WX TexHONIornyeckas
(pyHKIMOHANTBHAS)
B3alMHasl CBS3b.

[IpousBecTr ruAPaBINYECKHI pacueT CHCTEMbI BOJJOCHA0KEHHUSI C
BOJIOHATIOPHOM OallHel YCTaHOBJICHHOM B KOHIIE CETH.
[IpousBecTr ruApaBINYECKHi pacuyeT BOJOMPOBOJAHOM ceTH 0e3
BOJIOHATMIOPHO OalIHHU.

5.3. CamocTostenpHas pabota 00ydaromuxcs

Ne | HaumenoBanue pazaena .
ConeprxaHue caMOCTOSITEIIEHOW PabOThI
pa3l| AMCUUIIIMHBI U TEMBI
AHanu3 XapakTepUCTUK MPUPOIHBIX HCTOYHUKOB BOJOCHAOKEHUS.
Onenka ycnoBwii 3a60pa BOABI U3 PEKH.
[pupoassie HecToyHUKY | [[POM3BECTH aHAIIN3 XapaKTEPUCTHK IPUPOJHBIX HCTOYHNKOB

1 BOJIOCHAOKEHHS BOJOCHAOKEHUSI.
OneHuTh ycrnoBus 3a00pa BOJIBI U3 PEKH.
Onpenenuts MECTO PACIIONOKEHHS BOJI03a00PHOTO y3Ia.
OxpaHa MpUPOTHBIX KCTOYHUKOB OT 3arpsi3HEHUS U UCTOIICHUS. 30HBI
CaHUTAPHOW OXpaHbl HICTOYHUKOB BOJIOCHAOKEHUS M COOPYKEHUI cHCTeM

1 HpupoaHble HCTOYHUKH |, o OCHAGYKEHISL.

BOZOCHAGMEHIA Omnpenenuts pa3Mepsl 30H CAHUTAPHON OXPaHBI HCTOYHUKOB

BOJIOCHAOKEHUS U COOPYKEHHI CUCTEM BOJIOCHAOKECHHSI.

5 Br160p THIIA, MAPKH, OcHoBHBIE BUBI TPYO, CTAHAAPTHI, COPTAMEHTHI M HX XapaKTEPHUCTHKA.

MaTepuaa

Crnioco6s1 coemnHeHUs TPYO. TEeXHUKO-9KOHOMUYECKOE 000CHOBAaHWE




TpyOOIIPOBOIOB
BOJIOITPOBOJHOM CETH.

BBIOOpa MaTepHalia U Kjiacca MPOYHOCTH TPYO.

BriOpate Matepuan TpyOOIpOBOIOB, UCXOMS U3 UX XaPAKTCPUCTHK.
Onpenenuts crmocoObl COETUHEHHS TPYO.

ApmMmarypa u
COOpPY>KEHHUsI Ha
BOJONPOBOJAHOM CETH.

JleTanupoBKa y3JI0B ¥ Y4aCTKOB BOJIOIIPOBOJHOMN CETH.
Crernudukarys apMaTypbl, TpyOOIIPOBOIOB U COOPY)KEHUN Ha CETH.

BhBINOTHUTE 1€TaNMpPOBKY Y3JI0B U Y4aCTKOB BOJOIPOBOAHON CETH.
CocTaBuTh crienuUKaIIo apMaTypbl, COOPYKEHHUI U TPyOOIIPOBOIOB
BOJIOIIPOBOJHOM CETH.

Apwmartypa u
COOpPY>KEHHUSI Ha
BOJIOIIPOBOJHOM CETH.

Oco0eHHOCTH yCTpOHCTBA BOJAOIPOBOAHBIX CETEH 1 BOJOBOJIOB B OCOOBIX
YCIOBUSIX.

Onpenenutb 0COOEHHOCTH YCTPONUCTBA CIIOCOOBI 3aIIUTHI TPYOOIIPOBOIOB
B 3aBHCUMOCTH OT YCJIOBHI UX MPOJICTaHUs

CTpouTennCcTBO,
MOHTaX U HaJ1aJAKa
3JIEMEHTOB CHCTEMBbI
moaayu nu
pacmpeseieHus BOJIbIL.

Opranuzanuu padoT MpH OTKPHITOM U 3aKPBITOM CIIOCO0aX CTPOUTENHCTBA
TPYOOIIPOBOJIOB U3 PA3IUYHBIX MAaTEPHATIOB B TOPOJACKUX YCIOBUSIX
Onpenenuts criocod CTPOUTETHCTBA TPYOOIIPOBOIOB B 3aBUCUMOCTH OT
MaTepuaia, JuamMeTpa 1 YCIOBUN UX MPOKIATKH.

CTpouTenbCTBO,
MOHTaX U HallaJKa
3JIEMEHTOB CUCTEMBbI
oJIa4yu u
pacnpezeneHus BOAbL.

MeTobl HUCIIBITAaHHUI BOJOITPOBOJHBIX ceTeit IIpu BBOJC UX B
OKCILTyaTaluro.

OHpe,I[CJ'II/ITb MCTO/JbI UCIIbITAaHWA BOJOIIPOBOAHBIX ceTei IIpu BBOAC UX B
OKCILTyaTalnuro

Texanueckas
3KCIUTyaTanus
DJIEMEHTOB CHCTEMBI
MOJa9Yu 1
pacrnpeneneHus BOIbI.

OcHoBHBIE TPEOOBAHMS TEXHUYECKON IKCIUTYaTAIlMH SJICMEHTOB CUCTEMBI
MO/Iauu Y paclpeiesICHUs: BObI, UIsl 00eCTiedeHHUsT HAJeKHOTO UX
dbyakunonupoBanus. Coznanne HHPOPMAIMOHHBIX MOJIEJICH NHKEHEPHBIX
ceren

[IpuBecTr OCHOBHBIE TPEOOBAHUS TEXHUYECKOM SKCIUTyaTaIllN SJIEMEHTOB
CHCTEMBI TIOJIaYH U pacIIpeeIICHHs BOJIBI, U1 00€CTICUeHUs HaJIEKHOTO
uX (PyHKIIMOHUPOBAHUS.

Pazpaborate nHpOpMAIIMOHHYIO MOJIENTh MHKEHEPHBIX ceTen
BO/IOCHA0KEHUSI.

OcyIiecTBUTh aHATN3 TEXHOJOTUUECKHX MTPOIIECCOB B CETAX
BO/IOCHA0KEHUSI.

Tunel BOIOBOAOB U
BOJONPOBOJHBIX CETEM.
[TpuHIIMTIEL
OnpeeIeHUs
JNaMETPOB
TpyOONpOBOIOB

VYcnoBHas pacdeTHast cxeMa 0TOopa BOJIBI; PaCUETHBIC PACXOIbI BOJBI 11O
ydacTkaM ceTd. CBS3b MKy ITyTEBBIMU U Y3JIOBBIMH OTOOPaMH BOJTbI
Pa3paboTaTh ycIIOBHYIO pacUeTHYIO CXeMy 0TOOpa BOJIbI M3
BOJIONPOBOJTHOM CETH.

OnpenenuTh pacueTHbIE pacXo bl BOJbI 110 y4aCTKaM BOJOTPOBOIHOM
CETH.

Tursl BOJOBOJIOB U
BOJIOITPOBOJIHBIX CETEH.
[TpuHUIMTIBL
omnpeeeHus
JIMaMETPOB
TpyOONpOBOIOB

Ha3nauenne nuamMeTpoB TpyO M3 pa3IuIHBIX MAaTEPHAIOB BOJOTPOBOIHBIX
JUHUM U ompejiesieHne MoTeph Hallopa Ha BOJIOBOJIaX U y4acTKax
BOJIOTIPOBOJHOM CETH.

HA3HAYUTh TUaMeTpbl TPYO U3 pa3IMUHBIX MaTepUaIOB Ha y4acTKax
BOJIOTIPOBOJHOM CETH.

Onpenenenue NoTeps HaMoOpa Ha BOAOBOJAX U y4acTKaxX BOAOIPOBOIHON
CeTH.

I'mapaBnuueckuit pacyer
BOJIOIIPOBOJHBIX CETEN

HauanpHO€ moTokopacnpeneaeHue Ha paCueTHbIX y4acTKax
BOJIOIIPOBOJHOM CETH.
Mertozabl BHYTpEHHEN YBSA3KU KOJIBLEBBIX CETEH.




[IpousBecT HaUAIIBHOE OTOKOPACIIPEAEIEHUE HA PACYETHBIX y4aCTKax
BOJIONPOBOJTHOM CETH.

[TpousBecTu yBsI3KY KONBIIEBOM ceTH, 1o Metoay B.I'. JlobaueBa u meToay
M.M. AHgpusiiesa.

I'mapaBnuueckuit pacyer
BOJIOIIPOBOJHBIX CETEN

OnpeencHue Mbe30METPUUYCCKUX HATOPOB B y3JIaX KOJIbIICBOM
BOJIONIPOBOJIHOM CETH.

OmnpezencHue NOTPEOHOTO HAITOPa HACOCOB, UX KOJHUYECTBA, MapPKH,
BpECM:1 BKIIIOUYCHU .

I'padpuaeckoe oToOpakeHne COBMECTHOM pabOThI HACOCOB U
BOJIOTIPOBOIHOM CETH M COBMECTHOM pabOThl HACOCOB U BOJIOBOJIOB.
OmnpeencHue Yncia NepeKIYCHUI Ha BOIOBOIAX.

OnpenenuTth Mbe30METPUYECKUE HAIOPHI B y3J1aX KOJIbLIEBOM
BOJIOIIPOBOJHOM CETH.

Onpenenuts NOTPEOHBINA HAIOP HACOCOB.

Onpenenutb KOJIMYECTBO U MapKy HaCOCOB.

Onpenenuts BpeMsi BKIIOUEHUS HACOCOB.

[Toctpouts rpaduk coBMecTHOM pabOTHl HACOCOB M BOJOIPOBOTHOM CETH.
[Toctpouts rpaduk coBMecTHOI paboOThl HACOCOB M BOJIOBOJIOB.
Onpenenuts YUCIIO MEPEKITIOYCHUH Ha BOJOBOIAX.

[TpuHLIMATIBL
30HUPOBAHUS CUCTEM
BOJIOCHA0KEHUA

Br160op 1 060CcHOBaHKE CXEMBI 30HUPOBAHUS CUCTEMBI BOJIOCHAOKEHUSI.

Ocy1iecTBUTh 1 000CHOBATH BEIOOP CXEMbI 30HUPOBAHHUS CUCTEMBbI
BOJIOCHA0KEHUS.

Pexxum paboThI cucTeM
BOJIOCHAOKEHUSA

OnpeneneHre KOJIUYECTBA MOTPEOIIEMON BOABI B HACEJICHHOM ITYHKTE Ha
pa3IUYHbIC HYX/IBI.

[TocTpoenue cTyneH4YaToro rpaduka CyTOIHOTO BOAOMOTPEOICHHUS.
Ornpenenutb KOJIMYECTBO NOTPEOIISIEMOM BOJIBI B HACEJICHHOM ITYHKTE Ha
pa3uYHbIE HYXIbI.

Onpenenutb K03PGUIUEHTH CYTOYHOW U YaCOBOW HEPAaBHOMEPHOCTH.
[Toctpouts cTyneHyaTsiii rpaduK CyTOYHOTO BOJAONOTPEOICHUS.

Pexxum paboThI cucTem
BOJIOCHAOKEHUA

BnusiHue Ha cxeMy cucTeMbl BOJIOCHA0KEHUS BUa U PACTIONIOKEHUS
HCTOYHUKA, peibeda MECTHOCTH, B3aUMHOTO PACIIOIO0XKEHHUS
norpedureneil, TpeOoOBaHUI K KOJIMYECTBY U Ka4E€CTBY MOTpeOIsieMon
BOJIbI, a TaK)Ke TPEOOBAHMM HAJIS)KHOCTH BOJJOCHA0KEHHUS.
B3aumocBs3u pexuMoB 0Ja4uy BOAbI M BOJONOTPEOIECHHUS.
[TpousBecTr TpacCUPOBKY MAarucCTpagibHOM BOAOMPOBOIHON CETH Ha
TeHIJIaHe, C YYE€TOM BIIMSHUSA pelibeha MECTHOCTH, B3AUMHOTO
pacroyioxeHus norpedureneit, TpeGoBaHUN K KOJIMYECTBY M KAYECTBY
noTpeOsieMOoit BOIBI, a TAKkKe TPeOOBaHUN HAJIEKHOCTH BOJIOCHAOKECHHUSI.
[Toctpouts rpaduku Mbe30METPUUECKUX JIMHUN MIPU Pa3IUUHbIX
peKUMax paboThl BOJOIIPOBOJHON CETH.
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Pexum paboTsl
OTJZIETIBHBIX COOPYKEHUI
CUCTEM BOJOCHA0KEHUS.

Wx TexHONIoOrnyeckas
(pyHKUIMOHANTBHAS)
B3alMHasl CBS3b.

OrnpezielieHre peryaInpyroIIero u mojHOro oobeMa 0aka BOJJOHAIIOPHOMH
OaIIHu ¥ B pe3epByape YHCTOMH BOJIBI.

Omnpenenenue TpeOyeMoro cBOOOAHOTO HANIopa B BOJOMPOBOIHOM CeTH U
BBICOTHI BOJIOHAIIOPHO OaIHu.

Onpenenuth perynmupyomuii 00beM B 6ake BOJOHAIIOPHOM OaIrHH.
OnpenenuTth perymupyomuii 00beM B pe3epByape YHCTOM BOJIBI.
Onpenenuth 06beM Oaka BOJIOHAIOPHON OAITHU.

Onpenenuth 00beM pe3epByapa YUCTON BOJBIL.

Omnpenenuts TpeOyemblii CBOOOIHBIN HAIOP B BOJOIIPOBOHON CETH U
BBICOTY BOJIOHAIIOPHOM OaIrHH.
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Pexum paboTsr

PacueT cuctembl BOJIOCHA0KEHHS C BOJIOHATIOPHOW OarrHei




YCTaHOBJICHHOM B KOHIIE CETH.

Pacuer cucteMbl BojiocHa0KEHUS O€3 BOJOHATIOPHOM OAITHU.
[IpousBecTy ruAPaBIUIECKHI pacdeT CUCTEMBI BOJOCHAOKEHUS C
BOJIOHATIOPHOM OalHel YCTaHOBIIGHHOM B KOHIIE CETH.
[TpousBecTr rUAPaBINYECKUNA pacueT BOJOMPOBOIHOM ceTh Oe3
BOJIOHATIOPHOW OAallHu.

OT/CJIBHBIX COOPYKEHUH
CHUCTEM BOIOCHAOKEHUS.
Nx TexHonoruueckas
(byHKIIMOHATBHAS)
B3aMMHAs CBS3b.




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTepral, MPAaKTHYCCKUX U JJA0OPATOPHBIX 3aHATHH, IPEATIOIararoIux
3aKpEIUICHUE U3YYCHHOI0 MaTepraja U (OpMHPOBAHUE Y OO YyUAFOIIMXCS HEOOXOUMBIX 3HAHUH, YMCHUN U
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00y4aroIIUXCs C UCIOJIb30BAHUEM BCEX CPEJCTB U BOZMOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHOM PaOOTHI 110 JUCIUIUIMHE BKIIIOUACTCS CACAYOIICe:

- U3YYCHHE TCOPETUUECKHUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

- BBITIOJIHEHUE Pa3]IeJIOB KYPCOBOTO MPOEKTA;

- IOJITOTOBKA K DK3aMEHY.

3a710roM yCIeIIHOTO OCBOCHHUS 3TOU JUCIHUIUIMHBI SBJISIETCS 00513aTEIbHOE TTOCCIICHUE
JICKIIMOHHBIX M IMPAKTHUYCCKUX 3aHATUH, TaK KaK IPOITYCK OAHOTrOo (TeM 0oJiee, HECKOIbKHX ) 3aHSITHI MOXKET
OCJIO)KHUTh OCBOCHHE Pa3AeioB Kypca. Ha nmpakTuyeckux 3aHsITUSAX MaTepyall, U3JI0KCHHBIN Ha JICKIHSIX,
3aKpEIUIAEeTCS BBIIIOJIHEHUEM MPAKTUUYECKUX 3a/a4 110 TeMaM AUCUUIUIHBI coriacHo PITJI.

[Tpuctymas Kk M3y4eHUI0 TUCHUILIAHBI, HEOOXO0IUMO B TIEPBYIO OUEPEIb O3HAKOMHUTHCS
conepxanueM PITJ] mist ctyaeHTOB 0UHO#M (hopMBI 0OYUCHHS, a TAKKE METOIMYECKUMH YKa3aHUSIMH 10
OpraHU3aIMH CAaMOCTOSATEILHON paOOThI U MTOATOTOBKHU K MPAKTUYECKUM 3aHITHSIM.

[Ipy moArOTOBKE K MPAKTHUYESCKUM 3aHATHAM M B PaMKaX CaMOCTOSATEILHON paOOThI 110 M3YYCHHUIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEO0X0IUMO:

-TIOBTOPUTH 3aKOHCTIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUU MAaTepHUal U IONOJHUTh €r0 C YUETOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

-IIPY CAMOCTOSITEIbHOM M3YYEHUH TEOPETUUECKON TEMbI CeiaTh KOHCIIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

-BBINIOJTHUTD NMPAKTUYECKHUE 3a/IaHUSI B paMKax M3y4aeMOU TEMBbI;

-BBINIOJIHUTD Pa3iesibl KypCOBOI'O MPOEKTA;

-TIOATOTOBUTHCS K IPOMEXKYTOUYHON aTTECTAIUH.

Htorom nzyueHus: JUCHUILUIMHBI SIBJISIOTCA SK3aMEH. DK3aMEHbI ITPOBOSATCA 10 PACIIUCAHUIO
ceccun. Popma npoBeieHUs 3aHATHS — ycTHasA. CTyIeHTBI, HE IPOIISAIINE aTTeCTAIlUIO 10 TpaguKy
CECCHUH, NOJKHBI JIMKBUIUPOBATH 33/I0JI)KEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.

7. OneHOYHBbIE MAaTEePHAJIbI VI IPOBEICHUs TEKYLIEro KOHTPOJISl YCIIeBAEMOCTH M IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJMKAaTOpa KOHTPOJIUPYEMOM
n/m (Momyms) cpencTaa
KOMIIETEHIINH
Teopetnueckue
BOIIPOCHI — YCTHO
1 |[IIpuponHble HICTOYHUKH BOJOCHA0XKEHUS [K-2.1 p Y ’
IIPAKTUYECKHE 3a/1aHUs
— IMCbMEHHO
TeopeTnueckue
2 Br16op Tumna, mapku, Matepuana K-2.1 BOIPOCHI — YCTHO,
TpyOOIPOBOIOB BOJOIIPOBOTHOM CETH. ' MPAKTUYECKHE 3a/1aHus
— IUCHbMEHHO
TeopeTnueckue
3 Apmarypa u coopyKeHHsI Ha K-2.1 BOIPOCHI — YCTHO,
BOJIOIIPOBOJHOM CETH. ' MPAKTUYECKHE 3a/1aHus
— IUCHbMEHHO
CrpouTensCcTBO, MOHTAX U Hajazlka Teopetnueckue
4 |27IeMEeHTOB CUCTEMBI TIOJJA4H U [K-2.1 BOIIPOCHI — YCTHO,
pacnpeeseHus BOAbl. IIPAKTUYECKHE 3a1aHus




— IITMCBMCHHO

TexHuueckas OKCILIyaTanus 3JICMCHTOB

Teopernueckue
BOIIPOCHI — YCTHO,

5 [K-2.1
CUCTEMBI MOJJaYH U pacpeesIeHHs BOJIbI. MPaKTUYECKUE 3aJaHus
— MUCbMEHHO
N Teopernueckue
Tunel BOJIOBOJOB U BOJOIPOBOIHBIX CETEH.
BOITPOCHI — YCTHO,
6 |[IpuHIMIBI OTIpeAeTICHUs] TUAMETPOB [K-2.1
MIPaKTUYECKUE 3aJaHUs
TpyOOIpOBOI0B
— IUCbMEHHO
TeopeTnueckue
7 ['mppaBnnueckuii pacyeT BOJIOIPOBOIHBIX K-2.1 BOITPOCHI — YCTHO,
cerei ' MPAKTUYECKUE 3 IaHUS
— IUCbMEHHO
TeopeTnueckue
8 [IpuHIUIIBI 30HUPOBAHUS CUCTEM K-2.1 BOITPOCHI — YCTHO,
BOJIOCHAOKEHUS ' MIPaKTUYECKUE 3aJaHUs
— IUCbMEHHO
Teopernueckue
BOIIPOCHI — YCTHO
9 | Pexxum paboThI cHCTEM BOJIOCHAOKEHUS [1IK-2.1 P y ’
MIPaKTUYECKUE 3aJaHuUs
— IMUCbMEHHO
Pexxum paboThI OTNIETBLHBIX COOPYKEHHI Teopetnueckue
10 |cHeTem BojocHa0O)eHus. Ux K-2.1 BOITPOCHI — YCTHO,
TeXHOJIOrH4ecKas ((hyHKIIMOHAIbHAS) ' MPaKTUYECKUE 3aIaHus
B3aMMHAas CBSI3b. — MIUCbMEHHO
Teoperuueckue
BOIIPOCHI — YCTHO
11 [WHuas koHTakTHas paboTa I1K-2.1 p y ’
MIPaKTUYECKUE 3aaHus
— MIUCbMEHHO
Teopetnueckue
12 | Dx3ameH IK-2.1 p

BOIIPOCHI — YCTHO

7.2. TunoBble KOHTPOJIbHBIE 3aJJaHUS WM UHBIE MaTepUabl TEKYILEro KOHTPOJISI yCIIeBaeMOCTH,
HE00XO0IMMBIE /715 OLICHKH 3HAHUH, yMEHUH M HAaBBIKOB U (WJIM) OIBITA MPO(ECCHOHANBHOM NesTeTbHOCTH,
XapaKTepU3YIOIUX 3Tarbl OPMHUPOBAHUS KOMIIETEHIIUH B MPOLIECCE OCBOSHUS TUCIUIIIIMHEI

3aaHus 1J1 BBIIOJHEHUS pacueTHO-rpapuueckoi paboThI:

(s ipoBepKH CHOPMUPOBAHHOCTH MHIUKATOPA NOCTIOKeHHs KoMmeTeHimu [1K-2.1)

3amanus npuBeAeHbI B Kypce: BogocHabxkenue 4.1 /IlpenogaBarens Pomanosa HO.B. no agpecy:

https://moodle.spbgasu.ru/course/view.php?id=390

7.3. CucreMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH MPOBEIECHUHN TEKYLIETO

KOHTPOJIS YCTIEBAEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
Y JIOTUYECKH MPABUIILHOE M3JI0)KEHHE OTBETA HAa BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyYHbIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TEOPETUUYCCKUE 3HAHMS JIJIT BBIOOpA METOMKHU BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JTOTIOJTHUTEIBHON JIUTEPATyPhl, PEKOMEHOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, JIMHIBUCTHYECKU U JIOTHYECKH
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHITUSIX, YIacTHE B TPYIIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHHs 3a/1a4 0e3 3aTpyIHEeHU I




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTUH, CTUIIMCTHYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHOH IUCLUIIMHBI, YMEHHUE €0 UCII0Ib30BATh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbIH MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTHU 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBITIOJIHCHHS TUCbMEHHOMN pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U MPAKTUYECKUE 3a/IaHUsI 1711 TPOBEACHUS IPOMEKYTOUYHOU aTTeCTallU
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTecTali 00yJarouxcs
[IpuMepHBIe BOIIPOCHI ISl IPOMEXKYTOYHOTO KOHTPOJISI UTOTOBOI'O OCBOEHUS AUCIUIUIMHBI:

1. XapakTepuctuka Bogonorpedureneii. TpeOoBaHus, MPeAbIBIIEMbIE K KAU€CTBY BOJIbI
Pa3IMYHBIME BOJOTIOTPEOUTEISIMHU.

2. [IpupoaHbIe HICTOYHUKH BOJIOCHA0KEHHUSI, IPEIBSIBIsIEMbIC K HUM TPeOOBaHMUS.

3. CucrtemMbl BOJIOCHAOXKEHHMS, MX KiIacCU(pHUKaIus.

4. OcHOBHas cxeMa BOJIOCHAOKEHUSI HACENIEHHOTO MyHKTA M3 TOBEPXHOCTHOTO UCTOYHHUKA.
BapuaHTsl cXeMbl.

5. OcHOBHas cxema BOJIOCHA0KEHHS HACETICHHOTO MTyHKTA U3 MOJ3€MHOT0 HCTOYHHKA.
BapuaHTsl cXeMbl.

6. [IpsiMmoTO4YHasE cUCTeMa BOJJOCHA0KEHUS TPOMITPEATIPUSATHH.

7. CucreMa IpsIMOTOYHOTO BOJOCHA0KEHHUSI IPOMIIPEATIPUSATHH C MOCIICIOBATETFHBIM
UCTIOJTb30BAaHUEM BO/IBI.

8. Cucrema 0600pOTHOTO BOJIOCHAOKEHUS TIPOMIPEAIPUITUM.

9. CucreMbl MPOTUBOIOKAPHOTO BOJOCHAOKEHUSI.

10. T'pymnmoBsie CUCTEMBI BOAOCHAOKEHUSI.

11. Omnpenenennie pacyeTHBIX PACX0OJ0B BOJbI HA XO35HCTBEHHO-TTUTHEBHIC




HYKJIbI HAceJICHUs. PexuMbl Bo1onOTpeOIeHMS.

12. Omnpenenenuie pacxo10B BOJbI Ha MPOU3BOICTBEHHBIE HYK/IbI

MIPOMITPEATIPUSATHI U TYIIEBbIE HYX]IbI paO0YHX.

13. OmnpeneneHue pacxoa0B BOAbI Ha XO35HCTBEHHO-TTUTHEBBIC HYKIbI

paboYrX TPOMITPEATPUSATHIA.

14. Omnpenenenuie pacxo10B BOJbI HA MOJIUBKY YIIUIL U 3€JICHBIX HACAKICHUM.

15. Omnpenenennie pacxo10B BOJbI HA MOKAPOTYIICHHE.

16. CBsi3b OTIENBHBIX AIEMEHTOB CHCTEMbI BOJJOCHA0KCHHSI B OTHOIIICHUH

pacxomoB.

17. Omnpenenenne eMKOCTH 0aka BOJAOHATIOPHOM OAIllHU Pa3IMYHBIMU

CIIOCO0aMH.

18. Crioco0Omb1 onpenenieHrss eMKOCTH PE3epBYapOB YHCTOM BOJIBI.

19. TlonsTHe 0 CBOOOTHOM U MTEE30METPUUYCCKOM HaIopax. JJuKTyromas Touka.

20. TIloctpoenue rpaduka Mbe30METPUUCCKUX JIMHUK ¢ BOJOHAIIOPHOM OalTHeH,

pacroIoKEHUE B HaYaJe CeTHU.

21. Tloctpoenue rpaduka Mbe30METPUUCCKUX JIMHUK ¢ BOAOHAIIOPHOM OalHEH,
PacoJIOKEHHOW B KOHIIE CETH.

22. OcoOeHHOCTH TPACCUPOBKH TYMUKOBBIX M KOJIBIICBBIX CETEH.

23. OcoOeHHOCTH TPACCUPOBKH CETH HA MMPOMIIPEIPUATUSIX.

24. PacderHas cxeMa OTJa4d BOJbI U3 CETH.

25. TloaroroBka ceTH K pacueTy M ONpPEACIICHUE PACUCTHBIX PACXOOB YYACTKOB CETH.

26. OmnpeneneHue AMAMETPOB BOJONPOBOTHBIX TPYO.

27. Omnpenenenue NOTeps HAoOpa Mpu pacyeTe BOAOIPOBOIHBIX CETEH.

28. T'uapaBnuyecKuil pacdyeT TYMHUKOBBIX BOJOIPOBOTHBIX CETEH.

29. T'eomerpuyeckue cBOWCTBa BOJAONPOBOAHBIX ceTeil. [I[pumenenue 3akonoB Kupxroda npu
pacyeTe ceTei.

30. Teopernyeckue OCHOBBI THAPABINYECKON YBSI3KH CETH.

31. VYBa3ka ceTu 1o MeToay AHIpUsIlIeBa.

32. BopnoBonbl. CoBMecTHas paboTa HaCOCOB U BOI0BOI0B. Ompe/esieHre Ynucia nepekIoueHHil
Ha BOJIOBOJIAX.

33. 3onnsble cucteMsl BojocHabxeHus. [locnenoBarenpHas cxemMa 30HUPOBaHUSI.

34. TlapannenbHast cxeMa 30HHPOBAHUS.

35. OcHOBHBbIE IPUHIUIIBI TPOSKTUPOBAHUS U PacyeTa 30HHBIX CUCTEM BOJOCHA0KEHHUS.

36. TpeboBaHus, IpeabsIBIsieMble K yCTPOUCTBY BOJIOMPOBOIHOM CETH.

37. JKene300eTOHHBIE U TIIACTMACCOBBIE TPYOBI. JI0CTOMHCTBA, HEAOCTATKU, CIIOCOOBI
COEIMHEHMUSI.

38. AcbectouemeHnTHbIe TpYObl. UyryHHBIE TPYOBI. J[OCTOMHCTBA, HEIOCTATKH, CIIOCOOBI
COEIMHEHMUSI.

39. CranbHble TpyOBI. YcnoBus npuMeHeHus. JloCTOMHCTBA, HEAOCTATKH, CIIOCOOBI COSTUHEHUSI.

40. 3amuTa TpyOOMPOBOIOB OT KOPPO3UU U 3apacTaHUsI.

41. T'myOuHa 3a70XKEHHS U YKJIaJIKa BOJOIPOBOIHBIX TPYO.

42. OcHOBHBIE BUBI apMaTyphl Ha BOJAOMPOBOAHON CETH.

43. 3anopnas apMarypa. Buasl. YcTpolictBo. MecTa ycTaHOBKH.

44. BopozabopHas apMarypa. Mecta ycTaHOBKU. Y CTPOICTBO.

45. 3anopHo-TpeqoXpaHuTeIbHAs, IPeIOXPaHUTENbHAS U adpAIlMOHHAs apMaTypa.

46. CoopyskeHus Ha ceTd (KOJIOALBI, YIOPBI, KOMIEHCATOPHI).

47. dacoHHBIC YACTH U JECTATHPOBKA BOJAOMPOBOAHON CETH.

48. Cxema u 000pyaI0OBaHHE BOJAOHATIOPHON OallIHU.

49. Cxema u 000pyJIOBaHHE PE3EPBYaPOB YUCTON BOJIBI.

50. VBsa3ka cetu o Merony Jlobauena.

7.4.2. IlpakTrueckue 3aaHus ISl POBEACHUS TPOMEXYTOUYHOMN aTTecTalui 00yJyaronmxcs
3amaHust Ui BBIOJIHEHHS TPAKTUYECKUX paboT:



(st TpoBepKH c(HhOPMUPOBAHHOCTH WHAUKATOPA TOCTHKEHU KomrieTeHnuu [1K-2.1).

3amanue 1

OmnpenenuTh KOJINYECTBO MOTPEOIISIEMOI BOABI B HACEIIEHHOM ITYHKTE Ha PAa3IMYHbBIC HYKIBI.
Cwmortpu daiin.

Onpenenutb KOAPPHUIUEHTH CYTOYHOIH M YaCOBOW HEPAaBHOMEPHOCTH.

3aganue No2

OnpenenuTh MyTEBbIC M Y3JI0BBIC PacX0 bl HA BOJOIPOBOJHOM CETH.

[IpousBecTr TpacCUPOBKY MarucTpajbHOM BOJAOMPOBOIHON CETH Ha TEHIUIAHE, C YYETOM BIIMSTHUS
penbeda MECTHOCTH, B3aMMHOTO PaCIIOIOKEHHUS IoTpeOuTeeii, TpeOOBaHNM K KOJIMUYECTBY U KAYECTBY
oTpeOIIeMOit BOJIBI, @ TAKXKE TPeOOBAaHUN HAJICKHOCTH BOJIOCHAOKCHHMS.

Samanue No3
Onpenenutb 00beM pe3epByapa YHCTON BOJIBI

3ananue No4

Ompenenuts 00beM M pa3Mepa 0aka BOJOHAIIOPHOM OalllHH

[TocTpouTtsh rpadhuky MHE30METPUIESCKUX JIMHUHA PU PAa3TUYHBIX PEKUMaX padOThl BOJOIPOBOIHON
CETH.

BBINOIHUTE I€TAIMPOBKY y3J1a BOJIOIPOBOJIHOM CETH U3 MOJUITHICHOBBIX TPYO

3amganue No5
OnpenenuTh Mbe3oMeTpHIecKrue u cBoOo1HbIe Hamopbl CITPB.

3aganue Neb
Onpenenuth MOTPEOHBIN HANIOP, KOJUYECTBO U MapKy HACOCOB HACOCHOM CTaHIIUK BTOPOTO
OJbEMA.

3aganue Ne7
BBIHOJ'IHI/ITI) JCTAIUPOBKY yUHaCTKa BO)IOHDOBOI[HOfI CCTHU YYTI'YHHBIX TDV6.

7.4.3. IlpumepHble TEMBI KypcoBOW padoThI (MpoekTa) (IpHU HaJIUYUN)
Tema KYPCOBOI'O ITPOCKTA: «HpOGKTI/IpOBaHI/IC BO,Z[OHpOBO,[[HOﬁ CCTHU HACCJIICHHOI'O ITYHKTa».
Kommnekr Ba,E[aHI/Iﬁ JJIA KYPCOBOTI'O ITPOCKTA COACPIKHUT:
1.I'ennna" HaceIeHHOTO ITYHKTA,
2.CBenieHHUs 0 HACEJIEHHOMY MYHKTY (IJIOTHOCTh HACEJIEHHUS, 3TaXHOCTh 3aCTPOMKH);
3. CBe,Z[eHI/ISI IO MPOMBIINIJICHHOMY IPCAIIPUATHIO, HAXOAAIIECMYCA HA TCPPUTOPUU HACCIICHHOI'O
ITYHKTa (KOJ’II/I‘ICCTBO pa6oq1/1x, pacxoabl BOJAbI HA TEXHOJIOTHUYCCKUC HY)K,ZLLI).
3ananus npuBeneHbl B Kypce: BomocHabxkenue 4.1 /[IpenogaBatens Pomanosa 10.B.
https://moodle.spbgasu.ru/course/view.php?id=390

7.5. Mertoauueckue Matepralibl, ONPEAEIISIIONINE NPOLIeAYPhl OLICHUBAHUS 3HAHUW, YMEHHM, HABBIKOB U
(unu) onbpiTa MPO(heCCUOHATBHON e TENIbHOCTH, XapaKTepPHU3YIOIIKe 3Tarbl JOPMUPOBAHUS KOMIIETEHIIHHA

[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpYyeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3aluy U
IIPOBEJICHNE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaly 00y4aromuxcsl.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIINH NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
IpuBe/eHa B I1.7.3 MaTepualibl TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH IPUBEACHBI B I1.7.2.

B sk3ameHanMoOHHBINH OMIIET BKIIIOYEHO JIBA TEOPETHUUECKUX BOMpPOca. DK3aMEH NMPOBOJIUTCS B
ycTHOU ¢opMe. [[71s1 MOATOTOBKY MO SK3aMEHALIMOHHOMY OMJIETY OTBOAMUTCS 45 MUHYT.

7.6. Kputepun onieHuBaHus chOpMHUPOBAaHHOCTH KOMIETEHIIUN TPU MTPOBEICHUH TPOMEKYTOUHON
aTTecTauuu

| YpoBEHb OCBOSHMS M OlIEHKA




Kpurepun
OLICHUBAHUS

Ouenka Ouenka
«HEYIOBIETBOPUTEIND | «yHoBieTBOpUTenbH | OIEHKA «XOpPOIIO» OneHka «OTJIMYHOY
HOY» o»
«HE 3a4TEHOY» «3aUTEHO»
VYpoBenb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUH KOMIIETCHIIUH KOMIETEHIINH
«HEJOCTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Komnerennuun ne Komnerenun Komnerennun Komnerenmumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanus otcyrcTBYIOT, [ CdhopMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsI U HAaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
chopMUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEnpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEIICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHAapTHBIX
HU3KHUI YpOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aaHHIA.
CaMOCTOSITENIbHOCTH JOCTATOYHBIH JlemoHcTpupyercs
MIPAKTUIECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA

HaBBbIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | y4yeOHOTO MaTepHaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OILICHOK II0 OTACJIBbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
Or11eHKa «XOpOIIIO»/«3a4TEHOY BBICTABJISETCS, €CIIM CpeiHee apru(PMETHIECKOS HAXOUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcd B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUS, U3/1aTENBCTBO, IO/l U3JJaHNs y4eOHOU 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Mopo3oB A. B., Mopozos B. A., Ilonmuanosa T. B., OcHOBBI THApaBINKH,

BOJIOCHA0XKEHUS M BO100TBeieHus1, Bonorna: Mudpa-Nnxenepus, 2022

https://e.lanbook.com
/book/281945

2 3yb6apesa O. H., Muxaiinmun A. B., BogonpoBoansie cetu, MockBa: MUCU-

MI'CY, ObC ACB, 2020

https://www.iprbooks
hop.ru/101786.html

JIOMOJHUTEILHAS JUTEPATYPA

1 I'ycakosckuii B. B., Ezepckuii A. U., Byrnuunckas E. O., Pomanosa 1O. B.,

ITpoexTrpoBanue BogonpoBoaHoi cetu, CII6., 2014

http://ntb.spbgasu.ru/
elib/00573/

2 Cawmotinos B. C., Jleagnsriii B. C., Konoaiiel, CkBaKWHBI, BOJIOITPOBOTHEIE

cetd, MockBa: Anemant, 2010

http://www.iprbooksh
op.ru/44093.html




OOyuaromuecs u3 ynciia uHBATHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (hopmax, alanTUPOBAHHBIX K OTPAHHYEHUSM UX

3I0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHET», HeOOX OAUMBIX IS

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aipec pecypca

Caiit cnpaBouHoii mpaBoBoi cuctemsl "Koncynprant [lmroc"

http://www.consultant.ru/

Hcnonbp3oBanue v 0XxpaHa NpupoIHbIX pecypcoB B Poccuu

Nia@priroda.ru www.priroda.ru

BO,I[OCHa6>KeHI/Ie H CaHUTapHasd TCXHHUKA
WWW.vstmag.ru vst@aha.ru

www.vstmag.ru vst@aha.ru

8.3. [lepeueHb COBpEMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DIIEKTPOHHBIN ajpec pecypca

WNndpopmannonno-npasosas cucrema Koncyiaprant

\\law.lan.spbgasu.ru\Consultant
Plus ADM

HNudpopmanmonno-npaBoas 6a3a nanabix Kogeke

http://gasudata.lan.spbgasu.ru/d
ocs/

Cucrema aucranimonnoro ooydenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

OnexrpoHHas oubaroreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa u3jarenbera "'Jlans"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbersa "FOPAUT"

https://www.biblio-online.ru/

Hayunas snexkrponnas 6ubnuoreka eELIBRARY.RU

Hayunas snekTpoHHas
ounbnmorexa ELIBRARY.RU

DIeKTpOHHO-O0UOIMoTEeUHas cuctema u3aarenbersa "KoHcynbTanT
cryaeHTa"

https://www.studentlibrary.ru/

EnunbIif 571eKTpOHHBIN pecype yueOHO-METOIMYECKON JTUTEPATYPHI
CIIGIACY

www.spbgasu.ru

DNeKTPOHHBIN (POH MPaBOBOM U HOPMATUBHO-TEXHUUECKOMN
JOKYMEHTAIIUHU B 00JIACTH CTPOUTENHCTBA U MPOCKTUPOBAHUS,
0e30MacHOCTH U OXpaHbl TPY/Ia, JHEPTeTUKH 1 HedTerasa, npasa.

http://docs.cntd.ru

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

bubnuoTteka crareit xypuana HIT «<ABOK»

Http://www.abok.ru/articIeLibra
ry/

bect-ctpoii. CtpourtensHblii noprain. HopmaTtusHbie n
PEKOMEHIATEIBbHBIE JOKYMEHTBI I10 CTPOUTEILCTBY

http://best-stroy.ru/gost/

Tex.JIut.Py - TexHuyeckas Jureparypa

http://www.tehlit.ru/

Poccwuiickast rocynapcTBeHHas OubInoTeKa

www.rsl.ru

®enepalibHbII 00pa3oBaTenbHbINA opTan "EquHoe okHO ocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

DIIEKTPOHHO-OMOIMoTeUHas cucteMa n3narenbera "' IPRsmart”

http://www.iprbookshop.ru/

WNudopmanimonHo-npaBoBas cuctema ['apant

\\law.lan.spbgasu.ru\GarantClie
nt

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEILHOTO
npoliecca 1o AUCHUILIMHE, BKII0Yas IepeveHb JIMIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTrO

MIPOTrPaMMHOTO 00eCTIeUeHUs

HanmenoBanue

Crioco6 pacmpocTpaHeHus

(TMIIEH3UOHHOE WJIH CBOOOIHO

pacnpocTpaHsIeEMOE)

NanoCAD Unxenepusiii BIM

Cepruduxar ¢ 14.09.2022




NanoCAD (3D, Mexanwuka, Pactp, CITJIC, Tonormian) Ceptuduxkar ¢ 14.09.2022

LibreOffice CB0O0OOIHO PACIIPOCTPAHIEMOE
Kontpakt Ne 7246/22 ot
ZuluGIS 8 25.07.2022 r. ¢ OOO "lonutepm".

Jluniensus 6eccpoynas

Model Studio CS

Jlntensus no 02.03.2024

CADLIb

JIunensusa no 02.03.2024

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayJAUTOPUN 1 MTOMEIICHUH JIJI1 CAMOCTOSITEIIbBHOW PaObOThI

HanmeHnoBanue yaeOHBIX ayJUTOPHUI U
NOMEILEHUH 17151 CAMOCTOATEIbHON paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeacTBaMu 00y4YeHHUs

50. YueOHble ayqUTOPHUH ISl IIPOBEICHUS
MPaKTUYECKUX 3aHATHI, KypCOBOTO
MPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padboT),
TCPYIIOBBIX U UHJIMBUIYaIbHBIX KOHCYJIBTALIHM,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTeCTalluu

KoMruiekT MynbTuMeIuitHOro 000py10BaHU
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUHHBIN
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILIEKT
yueOHOI Mebenr, TOIKITI0YEHHE K KOMITbIOTEPHOM
cetu CII6I'ACY, Beixona B MIHTEpHET

50. YueOHbIC ayIUTOPHH JIJISL ITPOBCIACHUS
JICKLIMOHHBIX 3aHATUI

YyeOHas ayuTopust 1711 TPOBEACHHS 3aHATHHA
JIEKIIMOHHOT'O TUIIA, KOMILJIEKT MYJIbTUMEANIHHOTO
o00opynoBaHus (MEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEMHHBIA POSKTOP, IKPaH, ayIMOCUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOeH,
noAkIroYeHue Kk komnbrotepHoit cetu CITOIACY,
BBIX0Jl B IHTEepHET

50. [TomenieHus A1t CAMOCTOSTETFHON pabOTHI

[Tomernienue At CaMOCTOSTENIHLHOM pabOThHI
(unTanbHbBIN 321 Oubmuorekw, aya. 217): [1IK-23 mr., B
1.4. 1 mr.- [IK mrst man ¢ OB3 (cucteMHBIi 010K,
MOHUTOP, KJIaBHATYypPa, MBIIIb) C MOJKIIOYCHHEM K
cetu «MHTEpHET» M 00EcIeueHneM JOCTyIIa B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOGI'ACY.

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CieliMaibHbIE YCIOBUS IS IOTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPeOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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