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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[lenbro 0cBOEHUS AUCLUILIMHBI SBISETCS MOATOTOBKA BBIITYCKHUKA JJI1 CTPOUTENBHOM,
IIPOU3BOCTBEHHO-TEXHOJIOIHYECKOM, OPraHU3aLlHOHHO-YIIPaBICHYECKOM, IIPOEKTHOU U

HUCCIIEN0BATENILCKOM IEATEIILHOCTU B 00JIaCTH BOJIOCHAOKEHUS.

3a1ayaMy OCBOCHMS JUCHUIUIMHEI SIBJISTFOTCS:

- 1aTh HEOOXOIUMBII 00BEM 3HAaHHK B 001aCTH BRIOOPA HCTOYHUKOB BOJIOCHAOKECHHS 1
B0J103a00PHBIX COOPY)KCHHIA; B 00JIACTH YCTPOMCTBA CHCTEM BOJIOCHAOKEHUS HACEJICHHBIX MTYHKTOB;

HAy4YUTh CTYJACHTOB CAMOCTOSTEIIEHO IIPUHUMATh 000CHOBAHHBIC PEIICHHS 110 BEIOOPY CXEMBI U

CHCTCMBI BO,Z[OCH36)K6HI/IH;

- Bpra60TaTb IIPHUEMBI 1 HABBIKU ITPOCKTUPOBAHHA BCEX DJICMECHTOB CUCTEM BO,Z[OCHa6}KeHI/I${.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JMCHHUILINHE (MOAYJ/II0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHHUC
KOMIICTCHIIM U

KOI[ N HAUMCHOBAaHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3yabTaTbl O0yUeHUS O
JTUCIUILINHE, 00eCTIeYNBAIOIIUE IOCTHKEHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

[TIK-2 Cniocoben
OpraHU30BBIBATH PAOOTHI
110 CTPOUTEIBCTBY
COOPYXEHHI, MOHTaXy U
HaJIaJIKe SJIEMEHTOB U
000pyI0BaHUS
WH)XCHEPHBIX CHCTEM
YKU3HEOOeCIIeueHus B
CTPOMTENIHCTBE

[1K-2.1 OcymiecTBisieT BEIOOD
HOPMAaTHBHO-TEXHUYECKUX U
HOPMAaTHBHO-METOINYCCKUX
JIOKYMEHTOB I10 CTPOUTEIILCTBY,
MOHTaXY M HaJIaJIKe
WH)KCHEPHBIX CUCTEM
XKHU3HEoOecIIeueHus B
CTPOUTEIHCTBE

3HaET

HOPMAaTUBHO-TCXHUYCCKHUEC u
HOPMAaTUBHO-MCTOANYCCKUEC JOKYMCHTBHI I10
CTPOUTCIILCTBY, MOHTaXy )41 HaJlaaAKEC

VMH)XCHEPHBIX CHUCTEM JKU3HEOOECIIEUeHUsI B
CTPOUTENBCTBE

ymeeT
OCYILIECTBIISATh BBIOOD
HOPMAaTUBHO-TCXHUYCCKHUX u
HOPMAaTUBHO-MCTOANYCCKUX HOOKYMCHTOB I10
CTPOUTCIILCTBY, MOHTaxXy n HaJ1aaKe
HHKXCHCPHBIX CHCTCM J)KHU3HeoOecreyeHusl B
CTPOUTEIHCTBE

BJajieeT

HaBBIKOM BI>I60pa HOPMAaTUBHO-TCXHUYCCKUX U
HOPMAaTUBHO-METOJUYCCKHUX TOKYMCHTOB II0
CTPOUTCIILCTBY, MOHTaXy u HaJlaaKeE
HWHXCHCPHBIX CUCTEM JKH3HEOOeCIIeueHus. B
CTPOUTCIILCTBEC

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JanHnas qucuurinHa (Moyiib) BKiroueHa B biok «/{ucuummunsl, monynu» b1.B.04 ocHoBHOM
npodeccruoHanbHON 00pazoBarenbHOM porpammel 08.03.01 CTpouTeNbCTBO U OTHOCUTCS K YacTH,
dbopMupyeMOi ydacCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUN y4eOHOTO TIJIaHa.

Ne
/1

HpeI[HIGCTBYIOH_II/IC JUCHUITIIMHBI

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITUHN

1 MexaHuKa )KUJIKOCTH U Ta3a

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

2 | KommerotepHas rpaduka

OIIK-1.9




Mexanuka )XUIKOCTH U ra3a

3HaTh: OCHOBHBIC (PHU3UUECKUE SBJIICHHS M TPOIECCHI MOKOSIINUXCS U ABMKYITUXCS KUIKOCTEH 1
ra3oB; BKHEHUININE 3aKOHBI TUPOCTATUKH M THUIPOJIUHAMUKHI; OCHOBHBIC 3aKOHBI ITO00US U

TUAPABINYCCKOro MOACIUPOBAHUA

VYMeTh: HCI0Ib30BaTh MaTEeMaTHUECKHE MOACIIN THAPOMEXAHHNYCCKUX SIBJICHUH U MpoueccoB

BJ'IaI[eTBZ COBPCMEHHBIMH METOAaMU IIPOBEACHNA KHHEMAaTHYCCKOI'O aHalln3a, OCHOBHBIMU

METOJaMH ITIOCTAHOBKH, UCCIICAOBAaHNA U PEIICHUSA 3a/la4 MEXaHUKH ) KUJKOCTHU U I'a3a.

KommerorepHas rpaduka

Brnanets: ocHOBamu rpaduyeckux mporpaMm, HaBbIKaMH pabOThl HA KOMITBIOTEPE.

1/

[Tocnenyromuye TUCIUIIIIMHBI

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIKXCHHA KOMIICTCHILIMH

1 OCHOBBI TEXHHYECKOH OKCILTyaTallun 00BEKTOB CTPOUTEIIBCTBA

OIIK-10.5

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

4. O0beM TUCHHUILUIMHBI (MOYJISAA) B 3a4€THBIX eIHHULAX ¢ YKA3aHHEM KOJMYEeCTBA aKaJleMHYeCKUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npemnojaaBaresieM (o BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
M3 Hux yacel Ha
Bup yaebHoii paboTs! Beero MPaKTHYECKYIO
i JacoB 5
IOATOTOBKY
KontrakTHas padoTa 64 64
Jlextmonnsie 3ansatus (JIek) 32 0 32
[paktuueckue 3ansatus (I1p) 32 32 32
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 1,5 1,5
KOHCYJIBTAIIMH 110 KYPCOBOH paboTe (IIPOoeKTy), 1 1
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (crava 3a4era,
3adeTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThHI 0,25 0,25
(mpoexTa); cnaua KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHasi paboTa Ha aTTeCTalHIO B CECCUIO 025 0.95
(KoHCYNBTaIUS TIEpe/T SK3aMEHOM U cAada ' '
Yacepl HA KOHTPOJIb 26,75 26,75
CamocTtosiTenbHasi padota (CP) 51,75 51,75
O0611as TPY10eMKOCTH JUCHUNIIUHBI (MOTYJIs1)
4achkl: 144 144
3a4YeTHbIE eIMHULIBI: 4 4

5. Conep:xaHue THCHHMILITMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 1O pa3jesiaM (TeMaM) ¢ yKa3aHHueM

OTBEICHHOI0 HA HUX KOJIHYeCTBA aKaJIeMUYeCKUX YaCOB U BU/I0OB Y4EOHbIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUILTAHBI (MOJTYIS)

KonTtakTHast pabota (110 yueOHBIM
3aHATHUSM), Yac.

Ne Pa3nensl IMCIHIIIHHEL

JIEKIIAU

113

JIP

Cemectp

BCETO

13 HAX
Ha
TPaKTH-
YECKYI0
TOJIro-
TOBKY

BCETO

13 HAX
Ha
TPaKTH-
94ecKyIo
TOJIro-
TOBKY

13 HAX
Ha
TIpaKTH-
YECKYI0
HOJIro-
TOBKY

BCETO

CP

Bceero,
yac.

Kon
WHIUKATOP
a
JIOCTYKEHH
i
KOMIICTCHI]
nun




1 pazzmen. Buasl npupoaHbIx
MCTOYHHUKOB BOJIOCHAOKEHHS U
UX XapaKTepUCTHKA.
TpeboBanusi, mnpenbsBIsiEMble
K UCTOYHHUKAM BOJIOCHAOKEHHS.

1.1.

IIpupoHbIE UICTOYHUKHU
BOJIOCHA0KEHUS

12

[1K-2.1

2 paznen. YCTpoicTBO
BOJONPOBOJHOM CETH.

2.1.

Br16op tumna, mapku,
MaTepuaia TpyoonpoBOIOB
BOJIOIIPOBOJHOMN CETH.

2.2.

ApmaTtypa 1 cOOpy>KeHHUS Ha
BOJIOITPOBOJHOM CETH.

9,5

17,5

[1K-2.1

3 paznen. Texuuueckas
AKCIUTyaTaIusl BOJOIPOBOIHOM
CETH.

3.1.

CTpouTeNnbCTBO, MOHTAX U
HaJagKa 3JIEMEHTOB CHCTEMBI
MOJa4y U pacipeieIecHus
BOJBI.

12

[K-2.1

3.2.

TexHuueckas OKCILTyaTalu-d
QJICMCHTOB CUCTCMBI IIOAa4YHU U
pacpecacJICHuA BOJbI.

2,25

6,25

[1K-2.1

4 paznen. Cuctemsl 1oAauu u
pacnpenenenus Boasl (CIIPB).

4.1.

Tumsl BOJOBOIOB U
BOJIOTIPOBOHBIX CETECH.
[TpuHIMIBI OTIpeAeeHUsS
JMaMeTPOB TPyOOIPOBOJIOB

13

[K-2.1

4.2.

I'mppaBinueckuii pacyer
BOJOIPOBOJAHBIX CETEN

13

[K-2.1

4.3.

HpI/IHI_II/IHBI 30HUPOBAHUA
CUCTCEM BOI[OCHa6)KCHI/IH

[K-2.1

5 paznen. CucreMbl
BOJIOCHAOKEHUS U PEKUM HX
paboTHI.

5.1.

Pexxum paboTel cuctemMm
BOJIOCHAOKEHUSA

12

[K-2.1

5.2.

PexuM paboThl OTENBHBIX
COOPYKEHUM CUCTEM
BOJIoCHaOeHus. Mx
TEXHOJIOTUYECKast
(pyHKIIMOHANBHAS ) B3aMHAas
CBSI3b.

15

[K-2.1

6 paznen. MHas koHTakTHas
paborta

6.1.

WNHuas xoHTakTHAs paboTa

1,25

[K-2.1

7 pa3nen. KonTtpounb

7.1.

OK3aMeH

27

[K-2.1




5.1. JIexuuu

Ne
pasng

HaumenoBanue paznena
U TEMBI JIEKIIAMN

HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn

[TpupoHBIC HCTOYHUKH
BOJIOCHAOKEHUSI

['uposornveckue XapakTepUCTHKN PEK, KAK OCHOBHOT'O HCTOYHHKA
BOJIOCHAOKEHUS KPYITHBIX 00BEKTOB. XapaKTePUCTHKA MO 3EMHBIX
HMCTOYHHUKOB BOJIOCHA0KEHHS

Buibl IpUpOAHBIX HCTOYHUKOB BOJOCHAOKeHUs. TpeOboBaHus,
IPeIbABIsIEMbIC K MCTOYHUKAM BOJIOCHAOKEHUS. XapaKTePUCTUKA
HPHUPOJIHBIX BOJAHBIX PECYPCOB U UICTOYHHKOB BOJIOCHA0KECHHS I10 3aracam,
JeONTY, KAaUeCTBY M CAHUTAPHO-TUTUCHHYECKOMY COCTOSTHHUIO.
XapakTepHuCTHKA MOBEPXHOCTHBIX HCTOYHUKOB BOIOCHA0KCHHMS.
['uaposornveckue XapakTepUCTHKN PEK, KAK OCHOBHOT'O HCTOYHHKA
BOJIOCHAOKEHUS KPYITHBIX 00BEKTOB. Y CIIOBHS 3a00pa BOJIBI U3 PEK.
XapakTepHUCTHKA MOI3EMHBIX HCTOYHHUKOB BOJOCHAOKEHUS. BiusiHue
JIESATSIIBHOCTH YeJIOBEKA HA COCTOSIHUE MPUPOHBIX HCTOUHHUKOB
BOJIOCHAOKEHUS.

[IpupoHbIE HCTOYHHUKHU
BOJIOCHA0KEHHS

30HbI CAHUTAPHOM OXpPaHbl UCTOYHHUKOB BOJOCHA0KEHUS U COOPYKEHUI
CHCTEM BOJOCHAOKEHUSL.

OxpaHa HpI/IpOIIHI)IX HUCTOYHUKOB OT 3an$I3H€HI/I$[ 1 UCTOILIICHUS. 30HI>I
CaHUTApPHOM OXpaHbl HCTOYHUKOB BOJIOCHA0KEHUS U COOPYKEHUM CUCTEM
BOJAOCHA0KEHUS.

Bo160p Tumna, mapku,
MaTepuaia
TpyOOIpOBOIOB
BOJONPOBOJAHOM CETH.

OcHoBHbIE BUBI TPYO, CTAHAAPTHI, COPTAMEHTHI U UX XapaKTePUCTHUKA.
CrniocoObl coenuHeHus TPYyO.

TeXHHUKO-?KOHOMHUYECKOEe 000CHOBaHKE BEIOOpA MaTepHaja i Kiiacca
MPOYHOCTH TPYO

OcHoBHbIE BUBI TPYO, CTAHAAPTHI, COPTAMEHTHI U UX XapaKTePUCTHUKA.
Mertanmudeckue TpyObl: CTalbHbIC, YyTYHHBIC. MEpONPUSATHS 110 3aIUTe
METAJUIMYECKUX TPYOOIIPOBOIOB OT KOppo3uu. Hemeraimiueckue Tpyob:
acOecTOIleMEeHTHEIE, KeJIe300€TOHHEBIE, MacTMaccoBbie. TpyObl U3 IPyrux
MaTepuanoB. CriocoObl coeIMHEHUs TPYO. TEeXHUKO-3KOHOMHUYECKOE
o0ocHOBaHUE BbIOOpa MaTepHasa U Kiiacca MPOYHOCTH TPYO.

ApmMmarypa u
COOPYKEHHUs Ha
BOJIOIIPOBOJHOM CETH.

YceTpoicTBO BOJOBOAOB. JleTanupoBKa y4acTKOB U y3JI0B BOJIOIPOBOJIHON
ceTH. ApmMarypa U COOPY>KEHHUS Ha BOJOIIPOBOJHON CETH.
ITpoexTupoBanue BoAOBOAOB U ceTH. JleTanupoBka. Pa3memenue
TpyOONPOBOJIOB U apMaTyphl B IIONEPEUHOM U MPOJOIBHOM MPOQUIIE YIUL
Y IIPOE3J10B. ApMarypa U COOPYKEHHS Ha ceTU. Pa3znuuHble BUJIBI
apMaTypbl, IPUMEHAEMON IIPH YCTPOICTBE BOJOBOJOB M BOJOIIPOBOJHON
CEeTHU: 33JIBM)KKH, TOBOPOTHBIE 3aTBOPHI, MPOTUBOYAApHBIE U 0OpaTHBIE
KJIalaHbl, THPAHTHI, BBITYCKU U JIp. KoJIoAIbl HA ceTH U UX KOHCTPYKLIUH.
TyHHenu (KOJIEKTOPHI) MPOXOAHBIE U HEMPOXOIHbIE. YIOPBI U UX TUIIBL.
Crioco6bI epexo/ia BOAOIPOBOIHBIX JTHHUHN Yepe3 MPensTCTBHSL.

Apwmarypa u
COOPY>KEHHUSI Ha
BOJIOITPOBOJHOM CETH.

Oco6eHHOCTH YCTPOKCTBA BOJIONIPOBOIHBIX CETEH U BOJAOBOJIOB B OCOOBIX
YCIIOBUSX: 30HBI PaCIIPOCTPAHEHUS. MHOTOJIETHEMEP3JIBIX TPYHTOB,
MPOCAZ0YHBIX TPYHTOB, 30HBI MOBBIIIEHHON CEHCMUYHOCTH U JIp.
Oco6eHHOCTH YCTPOKCTBA BOJIONIPOBOIHBIX CETEH U BOJAOBOJIOB B OCOOBIX
YCIIOBUSIX: 30HBI PaCIIPOCTPAHEHUS MHOTOJIETHEMEP3JIBIX IPYHTOB,
IIPOCAIOYHBIX TPYHTOB, 30HBI OBBIIIEHHON CEHCMUYHOCTH M JIp. 3aIUTa
CTaJIbHBIX TPYOOIIPOBOZOB OT KOPPO3HH.

CTpouTtensCTBO,
MOHTaXX Y HalaJaKa
AJIEMEHTOB CHCTEMBI
NoJia4yu u

CrniocoObl opranu3anuy padoT Mo CTPOUTENBCTBY COOPYKEHHUM, MOHTAXY
U HaJaJKe 3JIEMEHTOB M 000PYZIOBaHUS CHCTEM ITOA4YH U pacipeaeIeHus
BO/IbI. MeTo/1bI MPOKIaIKK TPYOOIIPOBOIOB U3 Pa3IMYHBIX MATEPHAIIOB.




pacrpeiesieHust BOJIbI.

CrniocoObl opranu3anuu padoT Mo CTPOUTENBCTBY COOPYKEHHM, MOHTaXY
U HaJIaJIKe 3JIEMEHTOB U 000pyA0BaHUs CUCTEM MOAAYU U pacIpeeIeHUs
BO/bI. OTKPBITHIE U 3aKPBITHIE CITOCOOBI CTPOUTENHCTBA TPYOOIIPOBOOB U3
pa3IMYHBIX MaTepUajIoOB B TOPOJICKUX YCIOBUSIX.

CTpouTenbCTBO,
MOHTaX U HaJlaJKa
3JIEMEHTOB CUCTEMBbI
noJia4yu u
pacnpezeneHus: BOIbI.

TexHonorust MOHTa)ka, HaJIQJAKHU, UCTIBITAHUS U CAAYU B SKCIUTyaTalHIO
KOHCTPYKIUH, HH)KEHEPHBIX CUCTEM U 000PYAOBAaHUS BOJIOTIPOBOJIOB
TexHonorust MOHTa)ka, HaJIaJAKU, UCTIBITAHUS U CAAYu B SKCIUTyaTallHIO
KOHCTPYKIUH, HH)KEHEPHBIX CUCTEM B 000PYIOBaHMS BOJOIPOBOIOB.
MeTo/p1 HCTIBITAaHUN BOJIOIPOBOIHBIX CETEH MpHU BBOJIE UX B
JKCILTyaTaIuIo.

Texauueckas
3KCIUTyaTauus
DJIEMEHTOB CHCTEMBI
MMOJa9Yu 1
pacrpeeneHus BOIbI.

TpeOoBaHMs TEXHUYECKON IKCIUTYaTAIlMH YJIEMEHTOB CHCTEMBI MOJa9u U
pacmpeaeneHus: BOJBI, UIsl 00eCTICUeHUS HaIeKHOTO UX
(GYHKIIMOHUPOBAHUS.

TpeOoBaHMs TEXHUYECKON IKCIUTYaTAllMH YJIEMEHTOB CHCTEMBI MMOJa9u U
pacmpeeneHus BOJBI, ISl 00eCTIeueHUS HAICKHOTO UX
¢byakmonupoBanus. Coznanue HHPOPMAIIMOHHBIX MOJIEICH WHKCHEPHBIX
cereil. MOHUTOPHUHT TEXHOJOTHYECKHUX MMPOLECCOB B CETAX
BOJIOCHA0KCHHUS.

Tune! BOJOBOAOB U

BOJIOTIPOBOJHBIX CETEM.

[TpuHIIMITBL
OnpeAeeHus
JTMaMeTpOB
TpyOOIpOBOI0B

Tunbl BOIOBOJOB M BOJIONPOBOIHBIX ceTeid. MeToibl o0ecrieueHus
TpeOyeMoii HaIeXKHOCTH (YYHKIIMOHHPOBAHHUS CHCTEM ITOIa4YH U
pactipezaenenust Bojibl. Mojienb 0T00pa BOJbI U3 CETEH.

Turmbl BOJIOBOZOB M BOJIONIPOBOHBIX ceTel. TpeOoBaHusl, MpeabsIBIsieMbie
K HUM. [IprHIAIIBI TPACCUPOBKYU BOJOIIPOBOIHBIX JUHUN. YUeT
TpeOOBaHUI HACKHOCTH (QYHKIIMOHUPOBAHKSI CUCTEM MOJIA9U U
pacnpenenenus Boabl. Metoabl odecrieueHus: TpeOyeMoi HaleKHOCTH.
Mogenb oT6opa BoAbl U3 cereir. OCOOEHHOCTH MOJa4H BOJIbI
MarucCTpaJbHBIMU U PACIPEIEIUTENBHBIMY JIMHUASAMH KOJIBLIEBOU
BOJIOTIPOBOAHOM ceTu. PacueTHbIe pexKUMBbI 0TOOpPA BOJBI U3 CETEH.
VYcnoBHas pacueTHas cxeMa 0T0opa BO/JIbl; pacU€THbIE PacXObl BOJIbI 110
yuacTkaM ceTd. CBs3b MEXAY IyTEBBIMHU U Y3JI0BBIMU OTOOpPAaMH BOJIBI.

Tunel BOJOBOAOB U

BOJONPOBOJHBIX CETEM.

[TpuHIIMTIBL
onpeaeeHus
JTMaMeTPOB
TpyOONpOBOI0B

[TpuHIMIIBI OTIpeieIeH s TUaMeTPOB TPyO BOAOIIPOBOIHBIX IMHUHN U
MOTeph HAopa B HUX. DKOHOMUYECKH BBITOJIHbIE quamMeTphl TpyO. [loTepu
Hamopa B TpyOOIpoOBOIax BOJIOMPOBOIHBIX CETEH.

[TpuHIMIIBI OTIpeieTIeH s TUaMETPOB TPYO BOAOIIPOBOAHBIX TUHUHN U
MOTEPh HAopa B HUX. BripakeHue BeIMUMHBI IPUBEICHHBIX 3aTpaT
BOJIONIPOBOAHBIX TUHUH (BOAOMPOBOOB) MPH 01a4€ BOJbI HACOCAMHU U
MIpU TPABUTALIMOHHOM MOJ1aye MO HarnopHoMy BogoBoay. @opmyibl ais
HPKOHOMUYECKH BBITOJIHBIX AraMeTpoB TpyO. [ToTepu Hamopa B
TpyOotpoBogax. @opMyIbl U TAOIUIIBI IS THAPABIMYECKOTO pacyera
BOJIOMIPOBOAHBIX TPYO M3 Pa3IUYHBIX MAaTEPHATIOB. YUET BO3MOYKHOTO
W3MEHEHUS THIPaBIMYECKOTO COMTPOTUBIIEHHS TPYO B IIpoIiecce
sKcruTyatanuu. CBOKWCTBA BOAOMPOBOIHBIX CETEM.

I'mppasinueckuit pacuer

BOOOIIPOBOAHBIX ceren

FI/IIlpaBJ'II/I‘-ICCKI/Iﬁ PACUCT TYIMUKOBLIX U KOJIBIICBBIX BOAOIIPOBOJHBIX ceTell.
TCOpI/IH U MPAKTUYICCKHUE MCTObI BHYTpCHHCﬁ YBA3KH KOJIBLICBBIX ceTel.

3aa4yy ruAPaBIMUYECKOr0 pacyeTa KOJIbLEBbIX BOAOIPOBOAHBIX CETEH.
[IpenBapuTenbHOE MOTOKOpACHpeesieHHuE B KOJIBLIEBBIX CETAX C YUETOM
TpeOoBaHuUs HaiexkHOCTU. TeopeTnyeckue OCHOBBI THIPABIMUECKUX
pacyeToB BOJONPOBOJIHBIX ceTel. Teopus u MPaKTUYECKUE METObI
BHYTpeHHeH yBs3KU KoiblieBbix cerelt (B.I'. Jlobauesa, M.M.
AHpgpusiiieBa u Jip.). YuciaeHHble METO/Ibl IOBEPOUHBIX PAaCUeTOB CETeH C
Y4€TOM UX COBMECTHOM pabOThI C BOJIONMUTATENSAMHU, AKKYMYJIITOpAMHU
BOJIbI M TIPU HAJIMYMH HE(PUKCUPOBAHHBIX OTOOPOB.




I'mppaBinueckuil pacuer
BOJIOIIPOBOJHBIX CETEN

AHaIIM3 U UCTIONIb30BaHKE PE3YJIbTATOB pacyeTa CEeTH ISl ONPEICIICHUS
pabouuXx JaBIICHUA, THE30METPUIECKUX OTMETOK ¥ CBOOO/IHBIX HAIIOPOB B
€e OTIIeTBHBIX TOUYKax. Beibop pexuma paboTsl Bogponurareneit. [londop
MapKH HACOCOB.

AHaJIN3 U KCTIOJIb30BAaHKE PE3YJIbTATOB PacyeTa CETH ISl ONPEICIICHUS
pabouux JaBIICHUA, THE30METPUICCKUX OTMETOK M CBOOOJIHBIX HAITOPOB B
€e OTJIENBbHBIX TOYKaxX. BeiOOp peskuma pabotel BogonuTarene. [logdbop
Mapku HacocoB. OCOOCHHOCTH pacyeTa pa3BETBICHHBIX CETEH.
OcoOeHHOCTH pacyeTa rpaBUTAIMOHHBIX BOJOBOJIOB. PacdeT BOJJOBOIOB.
OmnpezneneHue Ynciia NepeKIOYeHUI Ha BOIOBOAAX 110 IOITYCTUMOMY
CHIDKEHHIO TT0/Ia4YH BOJIBI IIPH aBapHH. 3allXTa BOJAOBOJIOB OT
THJIPABIMYECKOTO yAapa.

[TpuHIMTIBI
30HUPOBAHUS CUCTEM
BOJIOCHAOKEHUSA

OCHOBHBIE THUIIbI 30HHBIX CUCTEM BOJIOCHAOKEHUS. TeXHUKO-
9KOHOMHYECKHE 0OOCHOBAHUS 30HUPOBAHMUSL.

OO6nacTh NpUMEHEHHs 30HHBIX CHCTEM BOJOCHa0XkeHUs. TexHuKo-
9KOHOMHYECKHE 0O0CHOBaHUS 30HUPOBaHMsl. OCHOBHBIE THUIIbI 30HHBIX
cucteM BojocHabxkeHust. CoopykeHus, HEOOXOUMBbIE ITPHU YCTPOHCTBE
30HHBIX cucTeM. CTaHiuM nojakayku. CTaHIUM peryaupoBaHus (HaropHo-
peryaupyromue y3ibl).

Pexxum paboThI cucTeM
BOJIOCHAOKEHUA

Bononorpebienne. Hopmer pacxomoBanus Bojibl. OnpenencHue
PaCUYETHBIX CYTOYHBIX, YACOBBIX U CEKYHIHBIX PACXOI0B.
O01as cxeMa CUCTEMBI BOIOCHA0KEHU 00bEKTA.

Boponorpe6nenue. Hopmsl pacxomoBanust Boabl. OnpeneneHue
KOJINYECTBA MOTPEOIIIeMON BOJIBI B HACEJICHHOM ITyHKTE Ha pa3inyHbIC
HYX/1b1. Pexkxum norpebienust Boasl. KoadhumeHTsr cyTouHON M 4aCOBOM
HepaBHOMepHOCTH. OnpeiesieHrne pacueTHBIX CyTOYHBIX, YACOBBIX H
CEKYHJIHbIX pacxo0/10B. O011as cxeMa CUCTEMbI BOJIOCHA0KEHUSI 00BEKTa

Pexum paboThl cuctem
BOJIOCHAOKEHUSA

OcHOBHBIE 2JIEMEHTBI CUCTEMBI BOJIOCHA0KEHUS, KX POJIb U
dbyHKIIMOHATBHAS CB3b. [ pynmoBbie U pallOHHBIE CUCTEMBI
BOJIOCHA0KEHMUSL.

OcHOBHBIE 2JIEMEHTBI CUCTEMBI BOJIOCHA0KEHUS, KX POJIb U
GbyHKIIMOHAIbHAs CBS3b. BiMsSHIE HA CXeMY CHCTEMbI BOJIOCHA0KEHHS
BUJIa M PACTIOJIOKEHUSI HMCTOYHHKA, pebeda MEeCTHOCTH, B3aMMHOTO
pacmoioX)eHus moTpeduTene, TpeOOBaHUI K KOJTMYECTBY U KaUueCTBY
noTpebIsIeMoil BObI, a Takke TpeOOBaHUI HA/IEKHOCTH BOIOCHAOKEHUS.
O6ocHOBaHME CTENEHU IICHTPAIHU3AINH U KPUTEPUU CUCTEM
BOIoCHAOKeHus. ['pynmoBbie U pallOHHBIE CUCTEMBI BOJIOCHAOKEHHUSI.
Pexum paboThl OTAETBHBIX COOPYKEHUN CUCTEM BoJoCHaOXeHus. Mx
TexHoJornueckas ((GyHKIIMOHabHAs) B3auMHas cBs3b. [ paduueckoe
M300pakeHre B3aUMOCBSI3U PEKUMOB MOAAUU BOJIBI U BOAOMIOTPEOICHUSI.
Ponb HACOCHBIX M OUMCTHBIX CTAHIIUN, BOJIOHATIOPHON OAITHU U
pe3epByapoB YUCTON BOJBI B paboTe CUCTEMBI BoToCHaO)eHus. X
3HauUeHUE B 00ECTIEUeHUU YIKOHOMUYHOCTH U HAJIC)KHOCTH PaOOTHI
CUCTEMBI.

10

Pexum paboTsl
OTJIETIBHBIX COOPYKEHUI
CUCTEM BOJOCHA0KEHUS.

Wx TexHONIoOrnyeckas
(pyHKIIMOHANTBHAS)
B3alMHasl CBS3b.

Onpenenenne 00bEMOB 3aacoB BOBI B 0ake BOJIOHAIIOPHON OallHU U
pe3epByapax 4ucToil Boael. Onpenenenue TpedyeMoro cBO0OJHOTO
Haropa B BOJIONIPOBOIHOM CETH U BBICOTHI BOJOHAINOPHOM OanrHu.
Onpenenenue perymupyoumx (aKKyMyIupyOIINX ), IPOTUBOMOXKAPHBIX U
aBapuitHBIX 0OBEMOB 3aI1aCOB BOJIbI B OaKke BOJAOHAIOPHOM OalliHu 1
pe3epByapax 4ucToil Boasl. Onpenenenue TpedyeMoro cBOOOJHOTO
Haropa B BOJIOTIPOBOIHOM CETH U BBICOTHI BOJOHANOPHO OalHu.

10

Pexum paboTsl
OTIENBHBIX

OCHOBHBIE pacueTHBIE PEKUMBI PAOOTHI CHCTEMBI BOJOCHAOKEHUS.




COOPYKEHHI CUCTEM
BoxocHaOxeuud. Ux
TEXHOJIOTUYECKast
(byHKIIMOHATTBEHAS)
B3alMHAas CBS3b.

Oco0eHHOCTH PEXUMOB pabOThI CHCTEMBI BOJIOCHA0KEHUS C HECKOJIBKIUMH
BOJIOTIMTATEIISIMU M HATIOPHO-PETYIUPYIOIIUMHU eMKOCTSIMH. OCOOCHHOCTH
paboTHI M pacueTa CUCTEM BOJAOCHAOKEHUs 0€3 BOJIOHATIOPHBIX OallieH.

5.2. IlpakTuyeckue 3aHsATUS

HaumenoBanue paznena

p{:;ﬂ U TEMBI IPAKTHYECKHX HaumenoBanue u cojiepkaHue NIpakTUUECKUX 3aHATUI
3aHSATHH
AHanu3 XxapakTepUCTUK MPUPOJAHBIX HCTOYHUKOB BOJIOCHAOXKEHHUSI.
Onenka ycinoBuii 3a00pa BOAbI U3 PEKU.
Ipupoxusie ucrounuky | [[POM3BECTH aHAIIN3 XapaKTEPUCTHK IPHPOHBIX HCTOYHUKOB
1 BOIOCHAGKEHHS BOJIOCHAOKEHUS.
OueHuTsb ycioBus 3a00pa BOJIbI U3 PEKH.
Onpenenuts MECTO PACIONOKEHHS BOJJ03a00PHOIO y3I1a.
OxpaHa NpUPOJHBIX KICTOYHUKOB OT 3arps3HEHUS U UCTOIICHUS. 30HBI
CaHUTAPHOM OXpaHbl HICTOYHUKOB BOJIOCHAOKEHUS M COOPYKEHUN CHCTEM
1 IIpupozHbie HCTOYHNKH | o OCHAGIKEHHA.
BOZOCHAOKEHUA Omnpenenuts pa3Mepsl 30H CAHUTAPHON OXPaHbI HCTOYHUKOB
BOJIOCHAOKEHUS U COOPYKEHHI CUCTEM BOJIOCHAOKECHHS.
OcHoBHbIE BUIBI TPYO, CTAaHAAPTHI, COPTAMEHTHI U UX XapaKTepUCTHUKA.
Bribop Tuma, Mapki, CrnocoOs1 coennuenus Tpy0. TeXHUKO-9KOHOMUYECKOE 0OOCHOBAHHE
2 Matepralia BBIOOpA MaTepuana 1 Kjiacca MpOYHOCTH TPYO.
TpyOOIpPOBOIOB
BOJIOIIPOBOJHOM CETH. B
pIOpaTh MaTepua TpyOOIPOBOJOB, UCXOS U3 UX XaPAaKTEPUCTHUK.
Ornpenenutsb crnocoObl COETUHEHUS TPYO.
JleTanupoBKa y3JI0B M y4aCTKOB BOJOIIPOBOIHOM CETH.
Crneuundukanus apMaTypsl, TpyOOIpPOBOIOB U COOPY>KEHUI Ha CETH.
Apwmarypa u
3 COOpPYKCHHSI Ha
BOJIOTIPOBOIHOM ceTH. |BBINOIHUTB 1ETaTMPOBKY y3JI0B M y4aCTKOB BOJOIPOBOJHOM CETH.
CocraBuTh criennUKaluio apMaTypbl, COOPYKEHHUH U TpyOOIIpOBOJOB
BOJIOITPOBOJHOM CETH.
Oco6eHHOCTH YCTpOIcTBa BOJIOTIPOBOIHBIX CETEH U BOJIOBOJIOB B 0COOBIX
Apmartypa u YCIOBUSIX.
3 COOpYHCHIA Ha OnpenenuTb 0COOEHHOCTH YCTPONWCTBA CIIOCOOBI 3aIUTHI TPYOOIIPOBOIOB
BOZOTPOBOTHON CCTH. | g 3apircMOCTH OT YCIOBHIA BX TIPOJIETaHus
Opranuzaiuu padboT IPH OTKPHITOM U 3aKPBITOM CITOCO0aX CTPOUTEIHCTBA
CrpouTenkctso, TpyOONPOBOJIOB U3 PA3IMYHBIX MATEPHAIIOB B TOPOACKUX YCIOBUAX
MOHTAIK 1 HaTajka Onpenenuts crnocod CTPOUTENHCTBA TPYOOIIPOBOIOB B 3aBUCUMOCTH OT
4 ICMCHTOB CHCTCMBT MaTepuaia, TiaMeTpa U YCIOBUM UX MPOKIAIKH.
MoJIa4yu v
pacnpeeneHus BOIbI.
MeTobl UCTIBITAaHUHM BOJOIPOBOHBIX CETEH MPU BBOJIE UX B
CrpouTtenbcTBo, SKCTUTYATAIIHIO.
MOHTaX M HaJlaJKa
4 AIIEMEHTOB CUCTEMBI
MoJIa4yu v .
Onpenenuts METOIbI UCIIBITAHUSI BOJONIPOBOJHBIX CETEN IIPU BBOJE UX B
pacnpeeneHus BOIbI.
HKCILTyaTaIUIo
TexHuueckas OcHoBHbIE TpeOOBAHUS TEXHUUYECKOM 3KCIUTyaTalluy HJIEMEHTOB CUCTEMBI
5 JKCIUTyaTalus M0/Ia4YM U paclpeiesieHus: BOJbI, sl 00ecTieueHus HaJIedHOTO UX

3JIEMEHTOB CUCTEMEI
OJAa4Yu U

¢dbyukmonupoBanus. Coznanrne HHGOPMAITMOHHBIX MOJIETEH




pacrpeaci€Husa BOAbI.

WH)KEHEPHBIX CETeH

[TpuBecTH OCHOBHBIC TPEOOBAHUS TEXHHUYECKOM IKCILTyaTaI[UU SJIEMECHTOB
CUCTEMBI TIOJIa4H U PACIIPEICICHUS BOJIBI, 1T 00eCIICYCHHS HACKHOTO
X QyHKIIMOHUPOBAHUSI.

Pa3paboraTh HHPOPMAIMOHHYIO MOJICIIb HHKCHEPHBIX CETEH
BOJIOCHAOKEHUS.

OCyIIEeCTBUTh aHAJIU3 TEXHOJIOTHYSCKHUX MPOIIECCOB B CETSIX
BOJIOCHAOKEHUS.

Tunel BOIOBOAOB U
BOJIONIPOBOJHBIX CETEM.
[TpuHIMIIBL
OIpeeIcHUs
JUaMeTpPOB
TpyOOIIPOBOJIOB

YcnoBHas pacueTHasi cxema 0TOOpa BOJIbl; pacueTHBIE PAacXO0bl BOJIBI 110
yuacTkaM ceTd. CBs3b MKy yTEBBIMU U Y3JIOBBIMU OTOOpaMU BOJIbI
Pa3paboraTh yCIOBHYIO pacueTHYIO CXeMy 0TOOpa BOJBI U3
BOJIOIIPOBOJHOM CETH.

Onpenenutb pacueTHBIE PAcX0/Ibl BOJBI [0 Y4acTKaM BOJONPOBOTHOM
CeTH.

Tunsl BOIOBOIOB U
BOJIOIIPOBOHBIX CETEH.
[TpuHUIMTIBL
ornpeeneHus
TMaMETPOB
TpyOOMpPOBOI0B

Haznauyenue nuametpoB TpyO U3 pa3IMyHbIX MaT€pPUAIOB BOJIOIPOBOIHBIX
JMHUM U onpejiesieHue NoTEPh Hallopa Ha BOJIOBOJAX U y4acTKax
BOJONPOBOJAHOM CETH.

Ha3nauuth n1uamerpsl TpyO U3 pa3ivyuHbIX MaTEpUaIOB HA y4acTKax
BOJIOITPOBOJHOM CETH.

Omnpenenenue NoTeppb Haropa Ha BOJAOBOAAX U y4acTKaX BOJAOIPOBOAHOMN
CETH.

[M'uppaBnuueckuil pacyer
BOJIONPOBOJHBIX CETEH

HauansHoe moTokopacnpeaeneHnue Ha pacueTHBIX y4acTKax
BOJIOTIPOBOIHOM CETH.
MeTo 161 BHYTpEHHEH YBSI3KH KOJIBIIEBBIX CETEH.

ITpon3BecT HayaIbHOE MOTOKOPACIPEEIIEHNE HA PACUETHBIX y4acTKax
BOJIOIIPOBOJHOM CETH.

[TpousBecTu yBs3Ky KOJblieBOH ceTH, o Metoay B.I'. JloGaueBa n Mmetony
M.M. Anapusiiiesa.

I'unpaBiuyeckuii pacyer
BOJIOIPOBOJHBIX CETEN

Ornpenenenne nNbe30METPUUECKUX HAOPOB B y3JIaX KOJbLEBOM
BOJIOIIPOBOJHOM CETH.

Omnpenenenue MOTPeOHOTO HANIOPa HACOCOB, X KOMUYECTBA, MapKH,
BpEMsI BKJIFOUEHHS.

['padmyeckoe oToOpakeHNE COBMECTHOU pabOTHl HACOCOB H
BOJIONTPOBOJHOM CETH U COBMECTHOI pabOThI HACOCOB U BOJIOBOJIOB.
Ornpezenenne yucia NepeKIroYeHni Ha BOI0BOJAX.

OnpenenuTth Nbe30METPUUYECKUE HAIOPHI B y3J1aX KOJIbLIEBOM
BOJIONIPOBOJHOM CETH.

Onpenenuts NOTpeOHBINH HAITOP HACOCOB.

Onpenenuts KOJIMYECTBO U MapKy HaCOCOB.

Onpenenuts BpeMs BKIIOUEHHUS HACOCOB.

[TocTpouts rpaduk COBMECTHOI pabOThI HACOCOB M BOJAOIPOBOIHOM CETH.
[TocTpouts rpaduk COBMECTHOI pabOTHI HACOCOB M BOIOBOJIOB.
Onpenenuts YUCIIO NEPEKITIOYEHUH Ha BOJOBOAAX.

[TprHIMIIBL
30HUPOBAHUS CUCTEM
BOJOCHA0XKEHUS

Br160op 1 060cHOBaHME CXeMbl 30HUPOBAHUS CUCTEMbI BOJJOCHA0KEHHUS.

Ocy1ecTBUTh 1 000CHOBATH BHIOOP CXEMbI 30HUPOBAHUS CHUCTEMBI
BOJOCHAOKEHUS.

Pexum paboTel cuctem
BOJIOCHAOKEHUSI

Ornpenenenne KoJIn4yecTBa MOTpeOIsIeMOil BOIBI B HACEJICHHOM IMYyHKTE Ha
pa3IuYHbBIC HYKIBI.




[Toctpoenue cTynenyaroro rpaduka CyTO4YHOrO BOAOMOTPEOICHNUS.

OmnpenenuTh KOIUYECTBO NMOTPEOIIEMOI BOIBI B HACEIEHHOM ITyHKTE Ha
pa3InYHbIC HYXKBI.

Onpenenutb KOAPPHUIUEHTH CYTOYHOH U 4aCOBOK HEPAaBHOMEPHOCTH.
[TocTpouTs cTyneHYaThii TpaQuK CyTOYHOTO BOAONOTPEOICHUSI.

Pexum paboTsl cuctem

Brnusinue Ha cxemy cUCTeMbl BOJIOCHA0KEHUS BUAA U PACIIONOKEHHS
HCTOYHUKA, pelbeda MECTHOCTH, B3aUMHOIO PACIIONIOKECHHUS
norpedureneii, TpebOBaHUMN K KOJIMYECTBY U Ka4eCTBY NOTPeOIIsieMoit
BOJIbI, a TAaK)Ke TPeOOBaHMI HAaJIE)KHOCTH BOJJOCHA0KEHHUS.
B3aumocBsi3u pexxuMoB 1oJauu BOJIbI U BOJAOMIOTPEOICHUS.

9 BOJIOCHAOKEHUS [IpousBectr TpacCUPOBKY MaruCTpAIbHOM BOJOIPOBOJIHON CETH HA
TeHIUIAHE, C YYETOM BIUSHUS pelibe)a MECTHOCTH, B3aUMHOTO
pacroiokeHus moTpedureeit, TpeGoBaHNN K KOJTMYECTBY U KAUeCTBY
OTPeOIIIEMOI BOJIBI, & TAKXKE TPEOOBAHUIN HA/IEKHOCTH BOJTOCHAOKEHUSI.
[Toctpouth rpaduku MHE30METPUICCKUX JTMHUHA IPH  Pa3ITUIHBIX
pexuMax padOoThI BOJIOTIPOBOIHOM CETH.

OrnpezenieHne peryIupyoIiero 1 mojHoro ooreMa 6aka BOJOHAIOPHOM
OalIHM U B pe3epByapa YUCTOU BOJBI.
Onpenenenne TpeOyeMoro cBOOOIHOTO HANIOpa B BOJIOTIPOBOIHOM CETH U
Pesxnm pabotsr _ | BBICOTBI BOMOHAMOpPHO# GamHwy.
OTJENbHBIX COOPYKEHUI
10 | cHcTeM BOOCHA0)KEHH. Omnpenenuts perynupyromuii 00beM B 0ake BOJOHAIOPHOM OalIHHU.
Mx TexHomnormiecxas Onpenenuts perynupyromuii 00beM B pe3epByape YUCTON BOIBI.
(pynxumonanbHas) Omnpenenuth 00beM 0aka BOJOHAIOPHOM OAIITHU.

B3aMHasd CBA3. Omnpenenutb 06beM pe3epByapa YHUCTOH BOJIBI.
Omnpenenuts TpeOyemblii CBOOOAHBIN HAOP B BOJOIPOBOTHON CETH U
BBICOTY BOJJOHAIIOPHOM OaIIHHU.
Pacuer cuctembl BogoCHA0KEHUS ¢ BOJIOHATIOPHOMN OattHei

Pexum pa6OTBI YCTaHOBHeHHOﬁ B KOHII€ CE€TH.

OTJIENEHBIX COOPYKeHHii | Pacter cucteMbl BOAOCHA0XEHHs 0€3 BOJOHAIIOPHOM OallHy.
10 |cncrem BOJIOCHA0KEHMUS.

WX TexHomornueckas
(pyHKIIIOHATBHAS)
B3aMMHasl CBA3b.

[Ipown3BecTu ruApaBINUECKU pacueT CUCTEMbI BOJJOCHA0KEHHUSI C
BOJIOHAIIOPHOM OallHel yCTaHOBJIEHHOHN B KOHIIE CETH.
[IpousBecTu ruApaBINUECKHU pacueT BOJONPOBOAHOM ceTH 6e3
BOJIOHATIOPHOM OAIlIHU.

5.3. CamocTosTenbHas paboTa 00ydaroMXCs

Ne | HaumeHnoBaHnue paszzaena .
ConeprxaHue caMOCTOSATEIbLHOM paboThI
pa3a| AMCLMIUIUHBI U TEMBI
AHanu3 XapakTepUCTUK MIPUPOJHBIX HCTOUHUKOB BOIOCHAOKEHUSI.
OreHka yciaoBuit 3a00pa BOJIbI U3 PEKHU.
I[pupoxusie uerounuky | [IPOM3BECTH aHAIIN3 XapaKTEPUCTHK IPHPOIHBIX HCTOYHUKOB

1 BOJIOCHA0KEHHS BOJIOCHA0KEHHS.
OueHuTsb ycioBus 3a00pa BOJIbI U3 PEKH.
Onpenenutb MECTO PacIONOKEHHs BOJJ03a00PHOIO y3Ia.
OxpaHa NpUPOJHBIX KICTOYHUKOB OT 3arpsi3HEHUS U UCTOIICHUS. 30HBI
CaHUTAPHOM OXpaHbl HCTOYHMUKOB BOJIOCHAOXKEHUS U COOPYKEHUI cHUCTEM

1 IIpupoaHble UCTOYHUKH |, JTOCHAGYKCHIIS.

BOZOCHAOKEHMA Onpenenuts pa3Mepsl 30H CAHUTAPHON OXPAaHbl HCTOYHHUKOB

BOJIOCHA0KEHUS U COOPYKEHHUM CUCTEM BOJIOCHAOKEHHS.

’ Bri6op Tuma, Mapku, | OCHOBHBIE BU/bI TPYO, CTaHIAPThI, COPTAMEHTBI M MX XapaKTePUCTHUKA.

Marepuana

Crioco6s1 coenunenus TpyO. TexHUKO-?KOHOMHYECKOe 000CHOBAHNE




TpyOOIpOBOIOB
BOJONPOBOJHOM CETH.

BBIOOpa MaTepHalia U Kjiacca MPOYHOCTH TPYO.

BriOparts maTepuan TpyOONpoBOIOB, UCXOIS U3 UX XAPAKTEPUCTHUK.
Onpenenuth CriocoObl COeTUHEHUS TPYO.

Apwmartypa u
COOpPY>KEHHUSI Ha
BOJIOIIPOBOJHOM CETH.

JleTanupoBKa y3J0B U y4aCTKOB BOJOIPOBOAHOMN CETH.
Crneuunduxanus apmMaTypsbl, TpyOOIIPOBOJOB U COOPYKEHUI HA CETH.

BEINONMHUTE A€TAMPOBKY Y3J10B ¥ Y4aCTKOB BOZAOIPOBOIHON CETH.
CocrtaBuTh crienupUKaIIIO apMaTypbl, COOPY>KEHUH U TPyOOIIPOBOIOB
BOJONPOBOJHOM CETH.

Apmarypa u
COOpYKEHHMS Ha
BOJONPOBOJAHOM CETH.

OcobeHHOCTH YCTPOKUCTBA BOJIOIIPOBOIHBIX CETEN U BOJAOBOIOB B OCOOBIX
YCIIOBHSX.

OnpenenuTb 0COOEHHOCTH YCTPOWCTBA CIIOCOOBI 3aIIUTHI TPYOOIIPOBOIOB
B 3aBUCHUMOCTH OT yCJIOBI/Iﬁ HX IpOoJICraHus

CTpouTenbCTBO,
MOHTaX U HallaJKa
3JIEMEHTOB CHUCTEMBbI
MoJIa4yu u
pacnpezeneHus BOIbIL.

Opranuzanuu padoT MPH OTKPBITOM H 3aKPBITOM CIIOCO0AaX CTPOUTEIHCTBA
TPYOOIIPOBOJIOB U3 PA3IMYHBIX MATEPHAIIOB B TOPOJACKUX YCIOBHUSIX
Ornpenenutsb crnocod CTPOUTENBCTBA TPYOOIIPOBOIOB B 3aBUCUMOCTH OT
MaTrepuaia, JuaMeTpa 1 yCIO0BUHM UX MPOKIAIKH.

CtpouTenbCcTBO,
MOHTaX U HaJ1aJAKa
9JIEMEHTOB CHCTEMBI
moaayu nu
pacrpeeneHus: BOIbI.

Meroapb! ncnbITaHUN BOAOIIPOBOJHBIX CETEH IPU BBOJIE UX B
HKCIUTYaTaLHIo.

OnpeﬂeJme MCTO/bI UCIIBITAHUA BOAOIIPOBOJHBIX cereit IIpu BBOJC UX B
9KCILTyaTaluro

Texnuueckas
JKCIUTyaTanus
DJIEMEHTOB CHUCTEMBI
MoJauu u
paclpenesneHus BOABbI.

OcHoBHbIE TPeOOBaHUS TEXHUUECKOHN IKCIUTyaTallMH 3JIEMEHTOB CUCTEMBbI
MOIa4y Y paclpeieJICHUs BOBI, ISl 00OeCIIeYCHHUs HAS)KHOTO MX
¢dbyukmonupoBanus. Coznanue HHPOPMAIIMOHHBIX MOJIENEeH WHKEHEPHBIX
cereit

[TpuBecT OCHOBHBIE TPEOOBAHUS TEXHUUECKOM IKCILTyaTaIlluU JIEMEHTOB
CUCTEMBI TIOJITa4M U PacIIpeieTICHUs BOJIBI, UL 00eCTIeYeHHs HaIe)KHOTO
uX (yHKIIMOHUPOBAHUSI.

Pa3paboraTs HHPOPMAIIMOHHYIO MOJIENIb WHKEHEPHBIX CETeH
BOJOCHA0KEHU.

OcyIecTBUTh aHATU3 TEXHOJIOTHUYECKHUX MPOIIECCOB B CETSIX
BOJOCHA0KEHH.

Tunel BOZOBOAOB U
BOJONPOBOJHBIX CETEM.
ITprHIMIIBL
onpeerIeHus
JMaMeTpOB
TpyOOIIPOBOJIOB

YcioBHast pacyeTHasi cxema oT0opa BOJIbI; paCYeTHBIC PACXOIBI BOJBI TI0
yuacTkaM ceTd. CBs3b MEXIY yTEBBIMU U Y3JIOBBIMU OTOOpaMU BOJIbI
Pa3paboTaTh yCIIOBHYIO pacUeTHYIO cXeMy 0TOOpa BOJIBI U3
BOJIOTIPOBOJHOM CETH.

OnpenenuTh pacuyeTHbIE PacXOAbl BOJBI [0 YYaCTKaM BOAOIPOBOIHOM
CeTH.

TwuEl BOJOBOOOB B
BOJIOITPOBOJHBIX CETEH.
[TpuHIIMTIBL
onpeaeneHus
JTIMaMETPOB
TpyOONpOBOIOB

Haznauenue nuameTpoB TpyO U3 pa3NTUUHBIX MaTE€PHUAIOB BOJIOTPOBOIHBIX
JIMHUH U ONpe/iesIeHNe OTEPh HAllopa Ha BOJIOBOJAX U y4acTKax
BOJIOIIPOBOJHOM CETH.

Haznaunute auameTpsl TpyO U3 pa3IMUHBIX MaTEPUAIOB Ha y4acTKax
BOJIOIIPOBOJHOM CETH.

Omnpenenenne NoTepp Haropa Ha BOAOBOAAX M y4acTKaxX BOJOIPOBOAHOMN
CETH.

['mppaBnuyecknuii pacyer
BOJIOITPOBOJHBIX CETEN

HavanpHOe nmoTokopacnpeaeneHne Ha paCyeTHIX ydacTKax
BOJIOITPOBOJHOM CETH.
MeTonbl BHYTPEHHEHN YBSI3KH KOJIBLEBBIX CETEH.




[TpousBecTu HayabHOE MOTOKOPACHpPEeNIEHNEe Ha PACUETHBIX y4acTKax
BOJIONTPOBOJHOM CETH.

[TponsBecTu yBsA3KY KOIbIEBOH ceTH, mo Mmerony B.I'. JlobaueBa u meToxy
M.M. Angpusiiena.

I'mapaBauyeckuit pacyer
BOJIOIIPOBOJIHBIX ceTei

Omnpenenenne Nbe30METPUUYECKUX HAIIOPOB B y3JIaX KOJIbLEBOI
BOJIOIIPOBOJHOM CETH.

Omnpenenenue NOTpeOHOro HAIOpa HACOCOB, UX KOJIUYECTBA, MapKH,
BpEeMsI BKJIIIOUCHHS.

['padmyeckoe oToOpaxkeHNE COBMECTHOU pabOTHl HACOCOB U
BOJIOIIPOBOJHOM CETH U COBMECTHOM pabOThl HACOCOB U BOJIOBO/IOB.
Omnpenenenue yucia NepekItoueHUi Ha BOJOBOJAX.

OnpenenuTts Nbe30METPUUYECKUE HATIOPBI B y3J1aX KOJIbLIEBOM
BOJONIPOBOJHOM CETH.

Onpenenuts NOTpeOHBINH HAIIOP HACOCOB.

OnpenenuTs KONUYECTBO U MApKy HACOCOB.

Onpenenutb BpeMs BKJIIOUEHUS] HACOCOB.

[Toctpouts rpaduxk coBMeCTHON pabOTHI HACOCOB U BOJOIPOBOIHOM CETH.
[Toctpouts rpaux coBMecTHON pabOThl HACOCOB M BOJIOBOJIOB.
OnpenenuTs YKCI0 NEPEKIOYEHUI Ha BOJOBOJAX.

[TpuHUIMTIBL
30HUPOBAHUS CUCTEM
BOJIOCHAOKEHUSA

BBI60p 1 000CHOBaHHUE CXEMBI 30HHUPOBAHUA CUCTCMbI BO,I[OCHa6)KCHI/I$I.

Ocy1ecTBUTh 1 000CHOBATh BBIOOP CXEMbI 30HUPOBAHMSI CUCTEMBI
BOJIOCHA0KEHMUSL.

Pexwum paboTel cucrem
BOJIOCHA0KEHUs

Onpezaenenue KoJM4ecTBa NOTpedIsieMO BOIbl B HACEJIEHHOM ITyHKTE Ha
pas3InYHbIC HYXKIbI.

[TocTpoenue cryneHyaToro rpaduka CyrouHOro BOJONOTPEOICHUS.
OnpeaenuTb KOJIUYECTBO MOTPEOIIEMOM BOIbI B HACETIEHHOM ITYHKTE Ha
pas3InYHbIE HYXKIbI.

Onpenenutb KOAPPHUIUEHTH CYTOYHON U 4aCOBOW HEPAaBHOMEPHOCTH.
[TocTpouts cTyneHuaTslit rpaguK CyTOUHOTO BOAONOTPEOIEHUS.

Pexxum pabotsl cucteM
BOJIOCHA0KEHUS

BiusiHue Ha cxeMy cucTeMbl BOAOCHA0XKEeHNs BUAA U PACIIOI0KEHUS
UCTOYHHUKA, peibeda MECTHOCTH, B3aUMHOT'O PaCIIOJIOKEHUS
notpeduTene, TpeboBaHUM K KOIMYECTBY U Ka4eCTBY MOTpeOIsieMoil
BO/JIbl, @ TaKXKe TpeOOBaHUN HaJIE)KHOCTU BOJIOCHAOKEHHMS.
B3anMocBsI31 peXMMOB 1101a4H BOJBI U BOJIONOTPEOICHHUS.
[TponsBecTr TpacCHPOBKY MarucTpaibHON BOJAOIPOBOJAHON CETH Ha
TeHIIJIaHe, C YYETOM BIIMSHUS penbeda MECTHOCTH, B3aUMHOTO
pacIoyiokeHust morpeduTeneil, TpeboBaHUM K KOJTMYECTBY M KaUECTBY
noTpebIsieMoii BOIbI, a TakKe TpeOOBaHUN Ha/Ie)KHOCTH BOJIOCHA0XKEHUSI.
[TocTpouts rpaduku NbE30METPUUECKUX JTUHUMA IPU  Pa3ITMUHBIX
pe’kuMax paboThl BOJIOTIPOBOIHOM CETH.
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Pexum paboTsl
OTIENBHBIX COOPYKEHUI
CHCTEM BOJJOCHAOXKEHHUS.

Wx TexHONmoruveckas
(pyHKIIIOHATBHAST)
B3aMIMHAs CBSI3b.

Ornpezenenne peryaupyromero u mojHoro oobeMa 0aka BOJJOHATIOPHON
OanrHu U B pe3epByapa YUCTOU BOJIBI.

Onpenenenne TpedOyeMoro cBOOOHOTO HAmoOpa B BOAOIPOBOIHON CETH U
BBICOTHI BOJIOHAIOPHO OaITHU.

OnpenenuTts peryaupyonmi 00beM B 6ake BOJOHATIOPHON OalTHU.
OrnpenenuTh peryaupyoimi 00beM B pe3epByape YuCTOM BOJIBI.
Onpenenuts 00beM O0aKa BOJIOHAIOPHOM OaITHU.

Onpenenuth 00bEM pe3epByapa YHCTON BOJIBI.

Onpenenutb TpedyeMblii CBOOOTHBIN HATIOP B BOJIOTIPOBOTHOM CETH U
BBICOTY BOJIOHAIIOPHO OaIIHH.
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Pexxum paboThl

Pacuer cucrembl BoJoCHA0KEHHSI ¢ BOJIOHAIIOPHON OanTHen




YCTaHOBJICHHOM B KOHIIE CETH.

Pacuet cuctembl BojocHa0keHUsT O€3 BOJOHAIOPHOM OaITHy.
[Tpou3BecTH rUAPaABIMYECKHI pacyeT CUCTEMBI BOJIOCHAOKECHHUS C
BOJIOHATOPHO# OalrHel yCTaHOBJIEHHON B KOHIIE CETH.
[Tpon3BecTr rupaBIMUECKUil pacyeT BOJAOIPOBOJIHON CETH Oe3
BOJIOHAIOPHOH OaITHU.

OTJEIIBHBIX COOPYKEHUI
CHCTEM BOAOCHAOKCHUS.
Hx TexHOIOrHUYECKAas
(pyHKIIOHATBHAST)
B3aMMHAas CBS3b.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOI cCTeMaTHU3WPOBAHHBIN MaTepHall, MPaKTUYECKUX U Ja00PAaTOPHBIX 3aHITUN, TPEIIOIATralonX
3aKpeIIeHHe U3YYeHHOTro MaTepuania u (GOpMUPOBAHHE Y 00YUAIOIINXCS HEOOXOJUMBIX 3HAHUM, YMEHUN U
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 110 TUCHUIUIMHE BKIIIOUAETCS CleAyolee:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

- IOJrOTOBKA K PAKTUYECKUM 3aHATHUSAM;

- BBIIIOJIHEHUE PA3/EIIOB KypCOBOTO IIPOEKTA;

- IOJrOTOBKA K YK3aMEHY.

3a510roM yCHeIHoro OCBOEHUS ATON AUCHUILIIHNHBI SBJSETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOrO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTh OCBOCHHE pa3/iesioB Kypca. Ha mpakTudeckux 3aHATHUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKpEIIseTCs BBIIIOJIHEHUEM IPAKTUUECKUX 3aa4 [0 TeMaM JUCUUIUIMHBI coryacHo PIIJL.

[Tpuctynas Kk U3y4eHHUIO JUCHUTUIMHBIL, HEOOXOIUMO B TIEPBYIO OUEPEIb O3HAKOMHUTbHCS
conepxkanueM PITJL myist cryneHToB 04HON (hOpMBI 00yUYEHUS, a TAK)KE METOAUUYECKUMH YKA3aHUSMU I10
OpraHM3al1 CAMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K NPaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyYEHHUIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEO0XO0TUMO:

-[IOBTOPUTH 3aKOHCIIEKTHPOBAHHBIIN HA JEKIIMOHHOM 3aHATUU MaTepHall U JONOJHUTH €r0 C yUeTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

-IIPU CaMOCTOSITEIIbHOM M3Y4E€HHH TEOPETUYECKOM TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

-BBIIIOJIHUTH IPAKTUUECKUE 3aJIJaHUS B PaMKaX U3y4aeMOil TeMbI;

-BBINOJHUTD Pa3Jelbl KypCOBOI'O MPOEKTA;

-IIOJrOTOBUTHCA K IPOMEKYTOUHOM aTTECTALlUU.

Wtorom usyuyeHus IUCUUIUIMHBI SBJISIOTCS 3K3aMEH. DK3aMEHbI IPOBOASITCA 10 PACIIUCAHUIO
ceccun. @opMma npoBeAeHUs 3aHATHS — ycTHasA. CTyIeHThl, HE MPOILIEIINe aTTECTALUIO 110 TpapuKy
CECCHUH, JOJKHBI IMKBUIAUPOBATH 33J0JDKEHHOCTh B YCTAHOBJIEHHOM IOPSJIKE.

7. OneHo4YHbIe MaTepHaJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISI yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLY110)
7.1. IlepedyeHb KOMIIETEHIIUHI C yKa3aHHEM 3TANOB UX (POPMUPOBAHUS B IIPOLIECCE OCBOCHMSI JUCIIUIUIMHBI

Kon n HaumenoBanue
No KoHTponupyemslie pa3aesbl JUCHUTIIUHBI . Bun onnenounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETEHIINU
TeopeTnueckue
BOIIPOCHI — YCTHO
1 |I[IpupomHbIE HICTOYHUKH BOJOCHA0KEHUS [1IK-2.1 p y ’
MPaKTUYECKUE 3aaHus
— IIMCBMEHHO
Teopetnueckue
2 Br16op Tumna, mapku, MaTepuana BOIIPOCHI — YCTHO,
TpyOOIMPOBOIOB BOJOTIPOBOTHOM CETH. MPaKTUYECKUE 3aJaHus
— IIUCBMEHHO
Teopetnueckue
3 ApmMarypa 1 coopyKeHHs Ha K-2.1 BOIIPOCHI — YCTHO,
BOJIOITIPOBOJHOM CETH. ' MPAKTUYECKUE 3aTaHUS
— IIUCBMEHHO
CTpouTeNnbCTBO, MOHTAX M HAJIAJIKA Teopernueckue
4 | 2J€eMEeHTOB CUCTEMbI IOJJaUH U [K-2.1 BOITPOCHI — YCTHO,
pacmpeneneHus BOIbI. MIPaKTUYECKUE 3aaHus




— IIMCBbMCHHO

Texuanaeckas OKCILTyaTalus 3JICMCHTOB

TeopeTnueckue
BOIPOCHI — YCTHO,

S) [K-2.1
CUCTEMBI M0JJa4y U pacIpe/ieIeHHsI BOJIBI. MPAKTUYECKHE 3a/1aHus
— IUCHbMEHHO
. Teopernueckue
Tunsl BOIOBOIOB U BOJIOIPOBOIHBIX CETEH.
BOIIPOCHI — YCTHO,
6 |IIpuHIMIBI ONIpeneNeHus JUaMeTPOB [K-2.1
MPAKTUYECKHE 3a/1aHuUs
TpyOOIIPOBOIOB
— MUCHMEHHO
Teopetnueckue
7 I'mpapaBnuueckuii pacyeT BOJOIPOBOJIHBIX K-2.1 BOIIPOCHI — YCTHO,
ceren ' [IPAaKTUYECKUE 3aaHus
— TUCHBMEHHO
Teopetnueckue
8 [TpuHIHITB 30HUPOBAHUS CHCTEM MK-2.1 BOIPOCHI — YCTHO,
BOJIOCHAOKEHUS ' MPAKTUYECKHE 3a/IaHuUs
— TUCHbMEHHO
Teopetnueckue
BOIIPOCHI — YCTHO
9 | Pexxum paboThI CHCTEM BOJIOCHAOKECHHS [1IK-2.1 p Y ’
MPAKTUYCCKHEC 3a/IaHuUs
— TUCHbMEHHO
Pexxum paboThl OTAECTBHBIX COOPYKEHHIA Teopetnueckue
10 |cucrem BojocHaOxeHus. Mx K-2.1 BOIPOCHI — YCTHO,
TexHoJoruueckas (QyHKIIMOHAIBHAS) ' MPAKTUYECKHE 3a/1aHus
B3alMHasl CBSI3b. — IUCHbMEHHO
Teopernueckue
BOIPOCHI — YCTHO
11 |Mnas xoHTakTHas paboTa [1K-2.1 p Y ’
MPAKTUYECKHE 3a/1aHus
— NUCHbMEHHO
Teopernueckue
12 | Ox3ameH [K-2.1 p

BOITPOCHEI — YCTHO

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTE€pPHalIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HE0OXOUMBbIE 1JIs OLICHKU 3HAHUI, yMEHHUI 1 HaBBIKOB U (MJIM) OMbITa MPOPECCUOHAIBHOMN JEITEIbHOCTH,
XapaKTEepU3YIOIIMX ATarbl (POPMUPOBAHUS KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS AUCLUIIIMHBI

3anaHust JUIs BBITOJIHEHHS pacyeTHO-rpaduieckoil paboThl:
(st mpoBepKH chOPMHUPOBAHHOCTH MHAUKATOPA AOCTIKeHUs KommeTeHmun [1K-2.1)
3ananus npuBeseHsl B Kypce: Bonocnabxkenue 4.1 /IIpenonasarens Pomanosa H0.B.

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




7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
1 JIOTUYECKHU ITPaBUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U AaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /1151 BbIOOpa METOUKH BHIIOJHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKIX/CEMHHAPCKHX/Ta00PaTOPHBIX 3aHATUSAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HAHUSA:

- IOCTaTOYHO MOJIHbIE M CUCTEMATU3UPOBAHHbIE 3HAHUS 110 AUCLUILIMHE;

- YCBOEHHE OCHOBHOW M JIONOJIHUTEIILHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHIENIUAX U HAPaBIECHUIX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YeT HAYYHYIO TEPMHUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaZICET UHCTPYMEHTapUeM N0 JUCIUILUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAs paboTa Ha MPAKTUYECKUX 3aHITUSIX, yJacTHE B TPYMIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XO/1 pEIIeHUs 3a/1a4u 0€3 3aTPyTHCHHMA




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHHOJIOTUH, CTUIIUCTUYICCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILTNHBI, YMEHHE €0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBETA (BBIIIOJIHEHUSI TUCbMEHHON PabOThI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb C(HOPMHPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BONPOCHl U MPAKTUUECKUE 3aJaHUS JIs1 IPOBEIACHMS IPOMEKYTOUHOM aTTeCcTalluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu 00y4aroIuXcs
IIpumepHBIE BOIPOCHI [UIsl IPOMEKYTOYHOTIO KOHTPOJISI UTOTOBOTO OCBOCHMSI IUCLUTUINHBI:

1. XapakTtepuctuka Bogonorpedureneil. TpeOoBaHus, NpeabsBIIEMbIE K KAUECTBY BOJIbI
Pa3IUYHBIMU  BOJIOMIOTPEOUTENISIMH.

2. [IpupoaHble HICTOYHUKHN BOJIOCHAO0KEHHUSI, TPEIbABIsIEMbIe K HUM TpeOOBaHMUS.

3. Cuctembl BOJIOCHAOXKEHHM S, MX KJIaccu(PHUKaIus.

4. OcHoBHas cxeMa BOJIOCHA0KEHUSI HACEJIEHHOTO IMyHKTA U3 TOBEPXHOCTHOTO UCTOYHHUKA.
BapuaHTbI cxeMbl.

5. OcHOBHas cxema BOJOCHA0KEHUsI HACEJIEHHOTO ITYHKTAa U3 MOA3€MHOT0 HCTOYHHUKA.
BapuaHTbI cxeMbl.

6. [IpsimoTouHas cucTemMa BOJOCHA0KEHUS TPOMITPEATIPUATHH.

7. CucreMa npsIMOTOYHOTO BOJOCHA0KEHUSI POMIIPEATIPUATHUH C ITOCIIE0BATETbHBIM
HCIIOJIb30BaHUEM BO/IBI.

8. Cucrema 060pOTHOTO BOIOCHAOKEHUS POMIIPEAIPUITUM.

9. CucreMsbl MPOTHUBOIOKAPHOTO BOOCHAOKEHUSI.

10. TI'pymnmoBsie CUCTEMBI BOJOCHAOKEHUSI.

11. Omnpenenenre pacyeTHBIX PACXOJIOB BOJIbI HA XO3SIICTBEHHO-TTUTHEBBIE




HYXIbl HaceseHus. Pexumbl BogonoTpedaeHus.

12. Omnpenenenue pacxoAoB BOAbI HA TPOU3BOICTBEHHbBIC HYXIbI

MPOMITPEANIPUATHI U TyIIEBbIE HYX/IbI paO0YHX.

13. Omnpenenenue pacxoa0B BOAbI HA XO35WCTBEHHO-TTUTHEBBIC HYKIbI

pabourx MPOMIPEIPUATHIA.

14. Omnpenenenre pacxo10B BOJIbI Ha MOJUBKY YJIUI[ U 3€JICHBIX HACAKICHUI.

15. Omnpenenenue pacxoa0B BOAbI HA MOKAPOTYIIECHHUE.

16. CBsi3b OTJENBHBIX AJIEMEHTOB CUCTEMbI BOJJOCHA0KEHHSI B OTHOLICHUH

pacxomoB.

17. Omnpenenenre eMKOCTH Oaka BOAOHAMIOPHOMW OAlTHU Pa3TMYHBIMU

crocobamu.

18. Crioco0OsI onpenenieHrst eMKOCTH PE3€PBYapOB YHCTON BOJIBI.

19. IlonsATHe 0 CBOOOTHOM M IMHE30METPUIECKOM Hamopax. J[uKTyrommas Touka.

20. TIloctpoenue rpaduka Mbe30METPUIECCKUX JIMHUN C BOJOHAIOPHOM OaltHeH,

pacrojoKeHUe B HaYaye CeTH.

21. Tlocrpoenue rpaduka Mmbe30METPUIECCKUX JIMHUN C BOJOHAIIOPHOM OalHew,
pacroI0KeHHON B KOHIIE CETH.

22. Oco0eHHOCTH TPACCUPOBKHU TYIMUKOBBIX U KOJBIEBBIX CETEH.

23. OcoOeHHOCTH TPACCUPOBKHU CETU HA MPOMIPEANPUATHUSIX.

24. PacderHas cxema OT/Ia4H BOJbI U3 CETH.

25. TloaroroBka CETH K pacyeTy M OMpeeIeHHe PACUETHBIX PACX0J0B YYaCTKOB CETH.

26. OmnpenerneHne AMAMETPOB BOJOIPOBOTHBIX TPYO.

27. OmpeneneHue NoTephb HAMOpPA MPU pacueTe BOJOMPOBOIHBIX CETEH.

28. T'mapaBinyecKuil pacdyeT TYNHUKOBBIX BOJOIPOBOJHBIX CETEH.

29. T'eomerpuueckue cBoicTBa BOJONPOBOAHBIX ceTeil. [Ipumenenue 3akonoB Kupxroda npu
pacuere cereil.

30. Teopernyeckue OCHOBBI THAPABINYECKON YBSI3KH CETH.

31. VBs3ka cetu o Metoay AHIpUSIICBA.

32. Bogosoabl. CoBMecTHast paboTa HACOCOB U BOAOBOI0B. OmpeiesieHre Yuciia nepekItoueHni
Ha BOJIOBOJIAX.

33. 3onHble cucTeMbl BojiocHaOxkeHus. [locnenoBarenpHas cxemMa 30HUPOBaHUSI.

34. TlapannenbHast cxema 30HUPOBAHUS.

35. OcHOBHbIE IPUHIUIIBI IPOEKTUPOBAHUS U pacyeTa 30HHBIX CUCTEM BOJOCHAOKEHHUS.

36. TpeboBaHus, NpeabsBIsieMble K yCTPOUCTBY BOJIOIPOBOIHOM CETH.

37. Xene300eTOHHBIE U TIACTMACCOBBIEC TPYOBI. JIOCTOMHCTBA, HETOCTATKH, CIIOCOOBI
COETUHEHMUSI.

38. AcOecroriemenTHbIe TpyObl. UyryHHbIE TpYOBI. J|0OCTOMHCTBA, HENOCTATKH, CIIOCOOBI
COETUHEHMUSI.

39. CranbHble TPYOBI. Y cloBUs puMeHeHus. JIoCTOMHCTBA, HEJOCTATKH, CTIOCOOBI COSAMHEHUSI.

40. 3amuTa TpyOONPOBOIOB OT KOPPO3UU U 3apacTaHUsI.

41. T'myOGuHa 3a0’K€HHS U YKJIaJKa BOJIOIIPOBOIHBIX TPYO.

42. OcHOBHBIE BUIbI apMaTypbl Ha BOJAOIPOBOJAHOMN CETH.

43. 3anopnas apmarypa. Buasl. ¥YcTpoiictBo. MecTta ycTaHOBKH.

44. Bopnozabopnas apmarypa. Mecta yCTaHOBKH. Y CTPOICTBO.

45. 3anopHO-NpeoXpaHUTENbHAS, MPEIOXPAaHUTEIbHAS U adpallMOHHAs apMaTypa.

46. CoopyxeHus Ha ceTd (KOJIOALI, YIOPbI, KOMIEHCATOPHI).

47. ®acoHHBIE YACTU U AETAIUPOBKA BOJOIPOBOIHOMN CETH.

48. Cxema u 000py0BaHUE BOJIOHAIIOPHON OaITHM.

49. Cxema u 000pyZ0OBaHHE PE3EPBYAPOB YUCTON BOJBI.

50. VYBsa3ka cetu o metony Jlobauena.



7.4.2. [lpakTrueckue 3aaHus 1Tl POBECHUS MPOMEKYTOUHON aTTECTAIIMN O0YJIAFOIIIXCSI
3amanus 171 BBITIOTHEHHS MPAKTUYECKUX paboT:

(U1 IpOBEpKH C(HOPMUPOBAHHOCTH WHAUKATOPA NOCTIKeHHs KommereHimu [1K-2.1).

3amanue 1

Onpenenutb KOJIMYECTBO MOTPEOIsIEeMOI BOIbI B HACEJICHHOM ITYHKTE Ha Pa3jIMyuHbIe HYKIbL.
Cwmortpu daiin.

Onpenenutb kK03¢G(HUIHUEHTHI CYyTOYHON U YaCOBOW HEPABHOMEPHOCTH.

3ananue Ne2

OrnpenenuThb MyTEBbIE U Y3JIOBBIE pacX0/bl HAa BOAOIPOBOJIHON CETH.

[IpousBecTu TpacCUPOBKY MarucTpaabHON BOJOIPOBOIHON CETH Ha T'€HIUIAHE, C YYETOM BIIMSIHUS
penbeda MeCTHOCTH, B3AaMMHOTO PACIIOJIOKECHHS TOTPEOUTENEH, TpeOOBaHUH K KOJIMYECTBY U Ka4ECTBY
noTpebIIIeMO BOJIBI, a TAKKE TPEOOBAaHUI HAJIEKHOCTH BOIOCHAOKEHHUS.

Samanue No3
Omnpenenutb 00beM pe3epByapa YUCTOM BOJIBI

3amanue No4

Onpenenuts 00beM U pazmepa 0aka BOJOHAIIOPHOHN OaTHU

[TocTpouTts rpaduky MHE30METPUIECCKUX JIMHUIA PU PAa3TUIHBIX pEKUMaX padOThl BOJOIPOBOIHON
CCTH.

BBINONHATE 1€TAMPOBKY y3J1a BOJIOIPOBOIHOMN CETH U3 MOJUITUIICHOBBIX TPYO

3ananue Ne5
Ornpenenutsb nbe3omMeTpuueckue u cBo0oaubie Haropsl CIIPB.

3aganue Ne6
Omnpenenutb NOTPEOHBIN HAMOP, KOJMYECTBO U MapKy HACOCOB HACOCHOM CTaHIIMU BTOPOTO
HoabeMa.

3amganue Ne7
BBIHOJ'IHI/ITI) JCTAJIUPOBKY yUacCTKa BO}IOHDOBOI[HOﬁ CCTHU YYT'YHHBIX TDV6.

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (MpoekTa) (IpyU HaJIUYUN)
Tema KYpPCOBOI'O ITPOCKTA: «HpOGKTI/IpOBaHI/Ie BO,[[OHpOBO,Z[HOﬁ CCTU HACCIICHHOI'O ITYHKTa».
Kommnekr 3a,[[aHI/II71 IJI KypCOBOTI'O IMPOCKTa COACPIKHUT:
1.I'ennna" HaceneHHOTO ITYHKTA,
2.CB€I[CHI/I$I 10 HACCJICHHOMY ITYHKTY (HJ’IOTHOCTB HaCCJICHUA, OTAX KHOCTD 321CTpOI>iKH);
3. CBe,[[eHI/ISI MO IPOMBIIINICHHOMY HPCAIIPUATHIO, HAXOAAIIEMYCS HAa TCPPUTOPHUHN HACCIICHHOT'O
ITYHKTa (KOJ’II/I‘ICCTBO pa60‘H/IX, pacxoabl BOAbI HA TEXHOJOTHYCCKUC HY)KZ[LI).
3ananus nmpuBeaeHs B Kypce: Bonocnabxkenue 4.1 /Ilpenonasarens Pomanosa FO.B.
https://moodle.spbgasu.ru/course/view.php?id=2153&notifyeditingon=1

7.5. MeTtonuyeckue MaTepHalibl, ONpeaessiolre Ipoleaypbl OlIEHUBAHNS 3HAHUN, YMEHUH, HABBIKOB U
(unu) onbiTa MPO(hEeCCUOHATBHON JeSTeNIbHOCTH, XapaKTepPHU3YIOIIKe 3Tarbl POPMUPOBAHUS KOMIETEHIIHMA

[Ipouenypa npoBeeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
periaMeHTHpYyeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEISIONINM MOPSAI0K OPTaHU3aluy U
IPOBE/IEHUE TEKYILEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallMK 00yUJaroIUXCs.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIINM NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBeseHa B 11.7.3

Marepuansl TEKyIIETO KOHTPOJI YCIIEBAEMOCTH IIPUBEECHBI B 11.7.2.

B sk3ameHalMOHHBINH OMIIET BKIIIOYEHO JIBA TEOPETHUUECKUX BOMpPOca. DK3aMEH NMPOBOJIUTCS B
yCcTHOU ¢opMe. [[71s1 MOATOTOBKY MO SK3aMEHALMOHHOMY OMJIETY OTBOAMUTCS 45 MUHYT.



7.6. Kputepun onieHuBaHus1 CHOOPMUPOBAHHOCTH KOMIIETEHITUN TIPH TIPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
VYPpoBEHL OCBOEHUS U OIIEHKA
OrneHka OneHka
«HEYJIOBIIETBOPHUTEND | «ymoBaerBoputenbh | OuneHka «xopoumo» | OLieHKa «OTIUYHO»
HOY o»
«HE 3aUTEHOY «3aUTEHOY
YpoBeHb OCBOEHUSA | YPOBEHb OCBOCHHUS | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIIETEHIINH KOMITETEHIINH KOMIIETEHIINH KOMIIETEHIINH
«HEJ0CTATOYHBII». «TOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKHUII.
Kommereniun He Kommerenun Komnerenmn Kommerennuu
c(hOpMHUPOBAHBI. c(hopMUpOBaHBI. c(hOpMHUPOBAHBI. c(hopMUPOBAHBHI.
3Hanus orcyrcTBytoT, [ CdhopmMupoBansl 3HaHUs OOIIMPHBIE, 3HaHus
YMEHHUSI U HAaBbIKU He | Oa30BbIE CTPYKTYPHI | CHCTEMHbIE. YMEHHUS | apryMeHTUPOBAaHHEIE,
chopMHUPOBAHBI 3HaHUU. Y MEeHUs HOCSIT BCECTOPOHHUE.
Kpurepun dbparMeHTapHbI U PEnpOAYKTUBHBII YMenus
OIICHUBAHUS HOCST XapakTep, YCHEIIHO
PENpOAYKTUBHBIN MPUMEHSIOTCS K MPUMEHSIOTCS K
Xapakrep. PEILIEHUI0 TUTTOBBIX pEIIEeHUI0 KaK
JlemoHcTpupyercs 3aJlaHuM. TUIIOBBIX, TaK U
HU3KHUI ypOBEHb JemoHcTpupyercs HECTaH/IaPTHBIX
CaMOCTOSITEIbHOCTH JOCTATOYHBIH TBOPYECKUX 33/IaHUU.
MIPAKTUYECKOTO YpOBEHB JleMoHCcTpUpyeTcs
HaBbIKA. CaMOCTOSITENIbHOCTH BBICOKHI YpOBEHb
YCTOHYHBOTO CaMOCTOSITENIbHOCTH,
MPAKTUYECKOTO | BBICOKAsi aJanTUBHOCTD
HaBBIKA. MIPAKTUYECKOTO HaBbIKA




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
IIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIUATUTMHOM, ¥ TIPEJICTaBIseT OO0 cpeqHee apuMeTHIEeCKOe OT BHICTABICHHBIX OLIEHOK 10 OT/IEIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOII0Y/ «3a4TCHO» BBICTABISICTCS, €CITH CPeIHee apu(PMETHUIECKOEe HaXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1aTeNbCTBO, IO U3AaHUs yUeOHOU 1
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Mopo3zos A. B., Mopozos B. A., [Tonmusanosa T. B., OcHOBBI ruIpaBiIuKH,

BOJIOCHAOKEHUS U BOI0OTBeIeHN, Bonorna: Mappa-Urxenepus, 2022

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

2 3y6apesa O. H., Muxaiinuu A. B., BogonpoBoansie cetu, Mocka: MUCH-

MI'CY, O5bC ACB, 2020

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

JlomoJHUTENbLHAA JIUTEPATYPA

1 Cawmoiinos B. C., JIeagueiit B. C., Konoaiisl, CKBaXXKHHBI, BOAOTPOBOIHBIE

cetn, MockBa: Anemant, 2010

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

2 I'ycakosckuii B. b., E3epckuii A. U., Byrinuckas E. 3., Pomanosa 0. B.,

[TpoexTupoBanue BogonpoBoaHoi cetu, CII6., 2014

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




OO6yuaromuecst u3 yrciia nHBaMIOB U Jiui] ¢ OB3 o0ecnieunBaroTCs me4aTHBIMU U (WITH)
JIEKTPOHHBIMU 00pa30BaTEeILHBIMK pecypcaMu B popMax, aJlaliTHPOBAHHBIX K OTPAHUYCHUSIM HX

3JI0POBBSI.

8.2. [lepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH « HTepHEeT», HE00X0IUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIEeKTPOHHBIN ajipec pecypca

Caiit cupaBoyHoi 1paBoBoil cucreMsbl "KoHcynbTanT [1mtoc"

http://www.consultant.ru/

Vcnonp30BaHue U OXpaHa IPUPOJIHBIX pecypcoB B Poccuu

Nia@priroda.ru www.priroda.ru

Bopocnabxenue u caHuTapHasi TEXHUKA
WwWw.vstmag.ru vst@aha.ru

www.vstmag.ru vst@aha.ru

8.3. [lepeueHb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBaunue

DIEeKTPOHHBIN ajipec pecypca

HNudopmanmonHo-npaBoBas cuctema [‘apant

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

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

®enepaiibHbI 00pa3oBarenbHbIN nopTal "EquHoe okHO JocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHasi OMOIHOTEKA

www.rsl.ru

Tex.JIut.Py - TexHu4eckas nureparypa

http://www.tehlit.ru/

becr-ctpoii. CtpoutenbHslii noprain. HopmatusHele u
PEKOMEHIaTENbHbIE JOKYMEHTBI IO CTPOUTENILCTBY

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

bubmumoteka crareit xxypuana HIT «cABOK»

http://www.abok.ru/articleLibra
ry/

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

OeKTpOHHBIN (HOH]I MPAaBOBOI U HOPMATHBHO-TEXHUYECKON
JIOKYMEHTAIIUH B 00J1aCTH CTPOUTENILCTBA U IPOEKTUPOBAHUS,
0€30I1aCHOCTH U OXpaHbl TPYJa, YHEPTeTUKU U He(Terasa, npasa.

http://docs.cntd.ru

Enunblil 31eKTpOHHBIN pecypc yd4eOHO-MeTOAMUYECKON JIUTEpaTyphl
CIIoI'ACY

www.spbgasu.ru

DneKTpOHHO-0MOIMoTeUHas cucreMa uznarenbera "KoHcynbTaHT
cryneHra"

https://www.studentlibrary.ru/

Hayunas snektponnas 6ubnuorexa eLIBRARY.RU

Hayunas s5ekTpoHHas
oubmmnorexka eELIBRARY.RU

DNIeKTpOHHO-O0ubIMoTeunas cucrema uzaarenscrsa "FOPAUT"

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

DIeKTPOHHO-O0MOIMoTEeYHas crcTeMa usnatenbcrsa ""Jlane"

https://e.lanbook.com/

DnektponHas 6ubnmorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema qucranumonHoro ooyuyenust CIIOIACY Moodle

https://moodle.spbgasu.ru/

Wndopmannonno-npasoBas 6a3a qanubix Kongeke

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

WNndpopmannonno-npasosas cucrema Koncynabrant

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




8.4. Ilepeuennr nH(POPMAITMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMbIX IPU OCYIIECTBICHUU 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MIPOTrPaMMHOTO 00eCIIeUeHUS

Crioco6 pacnpocTpaHeHus

HaumenoBanue (JIMLIEH3MOHHOE WJIH CBOOOIHO
pacrnpocTpaHsieMoe)
. . Horosop Ne J132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r
NanoCAD Wnxenepusiii BIM Cepruduxar c 14.09.2022
NanoCAD (3D, Mexanuka, Pactp, CITJIC, Tonomian) Cepruduxar c 14.09.2022
LibreOffice CBOOOJTHO pacpoCTpaHsIEMOe

ZuluGIS 8

Kontpakt Ne 7246/22 ot
25.07.2022 r. ¢ OO0 "Ionutepm".
Jlunensus 6eccpodnas

Model Studio CS

Jlntensus no 02.03.2024

CADLIb

Jlutensus no 02.03.2024

8.5. MarepuanbHO-TeXHUYECKOe 00eCTICUeHUE TUCITUTLTNHBI
Caenenust 00 OCHAIIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHHI JIsl CAMOCTOSITENIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPUI U
MOMEIICHUH JIJIsl CAMOCTOSATEIBHOM paboThI

OcHaieHHOCTh 000PYA0OBAaHUEM U TEXHUICCKUMU
cpelcTBaMu 0OyueHus

50. YueOHble ayIUTOPUH VIS IPOBEIACHUS
NPaKTUYCCKHUX 3aHITHUH, KyPCOBOTO
MPOEKTUPOBAHUS (BBIMIOJIHEHHS KypCOBBIX paboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTaIluU

KoMIuiext MynbTuMeIniHOT0 000py10BaHU
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOI'ACY, Beixon B HTEpHET

50. YueOHble ayAUTOPHH TSI POBEICHUS
JIEKI[MOHHBIX 3aHATHH

VYyeOHast ay1uTopus AJis IPOBEICHUS 3aHATUI
JEKIIMOHHOT'O TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IEPCOHATBHBIN KOMITBIOTED,
MYJbTUMEAUNHBIA TPOEKTOpP, IKPaH, ayJUOCUCTEMA),
JTIOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noakroueHue k komnsiorepHoit cetu CII6I'ACY,
BbIX0J B MIHTEpHET

50. Ilomermienus Uit caMOCTOSATENbHON pabOThI

[Tomemienue amst caMOCTOSATENbHOM paOOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [1K-23 mr., B
T.4. 1 .- I[IK qs our ¢ OB3 (cucteMuslii 6510k,
MOHHTOP, KJIaBUATypa, MbIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHET» U o0ecrieueHreM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CII6T'ACY.

ITO Microsoft Windows 10

Jliis naBanuaoB u un ¢ OB3 obecrieynBaroTcs CrieliMaibHbIE YCIOBUS IS IOTyYeHUS
0o0pa30BaHMs B COOTBETCTBUH C TPeOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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