MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noarorosku/cnenuaibHocTs: 08.03.01 CTpouTenbeTBO

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: HpOMbIIIIJIeHHOQ, IrpaKaaHCKO€ M1 JHEPIreTUHIECKOC
CTPOUTEJILCTBO

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
BOJOCHABXXEHUE U BOAOOTBEJIEHUE

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrPaMMBblL:
Ne quCHMIIMHBI 10 Y4eOHOM
el y y 51.0.03.10

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 4,

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

3 cemectp - 0,3 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

; : Bnageney, Xoxnoe B.A.
[IpenomaBaTelib * Mol [T — Rala9dd479-KhokhlovVA-e19a9074 B.A. XoxJioB
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o B Brageney Xoxnoe B.A.
O6paSOBaTeJ'ILHOI/I HpOFpaMMI)I * MOl ¢ WpeHTuduKaTop Rala9d479-KhokhlovVA-e19a9074 BA XOXJIOB
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
o o CeeneHuna o enagensue L3N M3KU
3aBez[yloymH BBIITYCKAarOIICH % i Bnageney CanHoB M.I.
kadenpoi - M9l ¢ Waermaguraton RA4CT1cCB-SainovMP-e2adba19 M.II. Caunos




1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Lesb ocBOeHUS IMCHUILVIMHBI. U3YYEHUE TEOPETHUECKUX U MPAKTUYECKUX OCHOB BOJOCHAOKEHUS
U BOJOOTBEJEHUS B CTPOUTEILCTBE

3agaun AMCHMIIINHBI

- OCBOCHHE 3HaHUI B 00J1aCTH YCTPOICTBAa BHYTPEHHUX CHCTEM BOJOCHAOXKEHHS U
BOJIOOTBEJICHUS JKHUIIBIX M OOIIECTBEHHBIX 3[JaHUI U SHEPTreTHUECKUX O0BEKTOB;

- U3y4eHHE OCHOBHBIX TEXHUYECKHUX XapaKTEPUCTUK U OCOOCHHOCTEH MOAETHPOBAHUS DIIEMEHTOB
CUCTEM BOJIOCHA0KEHHUS U BOJIOOTBE/ICHUS B LIEJIOM;

- U3y4eHHE OCHOB MPOEKTUPOBAHUS CUCTEM BOAOCHAOKEHNUS M BOJOOTBEICHHUS OOBEKTOB
CTPOUTEINIbCTBA U KUIUIIIHO-KOMMYHAJIBHOTO X035ICTBA;

- OBJIQJICHUE TIPUEMAMU U CITIOCOOaMU pacueTa peKUMOB CUCTEM BOJIOCHA0XKEHUS U

BOJOOTBEICHUS.

dopmupyembie y 00ydaronierocsi KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-6 Cniocoben
y4acTBOBATh B
MIPOCKTUPOBAHUH OOBEKTOB
CTPOUTENHCTBA U KUJIHUIIIHO-
KOMMYHaJIbHOT'O XO35IICTBA,
B [TOATOTOBKE PACYETHOTO U
TEXHUKO-3KOHOMHYECKOTO
000CHOBAaHUM UX MIPOEKTOB,
y4acTBOBATh B MTOATOTOBKE
MPOEKTHOM TOKYMEHTAIIHUH,
B TOM YHCIIE C
UCIIOJIb30BAaHNUEM CPEJICTB
ABTOMAaTU3UPOBAHHOTO
MPOCKTUPOBAHUS U
BBIUMCIIUTEIIBHBIX
MPOTrpaMMHBIX KOMIUIEKCOB,
BBINOJHATH aHAIIN3
KOMITOHOBOYHEIX U
KOHCTPYKTUBHBIX pELICHUMN
31aHUM U COOPYKEHUHN

NJI-4ornk-6 Bei6op THITOBBIX
IIPOCKTHBIX PEIICHUN U
TEXHOJIOTHYECKOIO
000py1I0BaHUS OCHOBHBIX
HMHKCHEPHBIX CHCTEM
YKU3HE0OEeCIIeUCHHSI 3/1aHUS B
COOTBETCTBUH C TEXHUYCCKHUMH
YCIIOBUSMU

3HATh:
- OCHOBHBIC HOPMaTHBHBIE IOKYMEHTHI 110
HAa3HA4YCHUIO, YCTPOUCTBY,
KJIacCU(PUKALUK U TIPUHIUIIAM JICHCTBUS
COBPEMEHHOTO 000pYIOBaHHS CUCTEM
BOJIOCHA0)KEHHSI U BOJOOTBEICHHS.

YMETh:
- paCCLII/ITI)IBaTI) nu HOI[6I/IpaTI)
TEXHOJIOTHYECKOe 000pPYI0BaHUE CHCTEM
BOJOCHA0KEHUS U BOIOOTBEICHMU.

OIIK-6 Cnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU OOBEKTOB
CTPOUTENHCTBA U KUJIHUIITHO-
KOMMYHaJIbHOTO XO35ICTBA,
B MTOATOTOBKE PACYETHOTO U
TEXHUKO-DKOHOMUYECKOI'0
000CHOBAaHUM UX MPOEKTOB,
y4acTBOBATh B MOATOTOBKE
MPOEKTHOM TOKYMEHTAIIHUH,
B TOM YHCIIE C
HCITOJTb30BAaHNUEM CPEJICTB
ABTOMATU3UPOBAHHOTO

N/1-140nk-6 PacueTnoe
000CHOBaHUE peKuMa pabOThI
WHKXCHEPHOU CUCTEMBI
JKU3HeoOeceueHus 31aHus

3HATh:
- IPUHIIUITBI pabOThI, ABTOMATH3AIUH U
PEryJIUPOBAHUS PEKUMOB paOOTHI
OCHOBHBIX 2JIEMEHTOB M YCTAHOBOK CHUCTEM
BOJOCHA0KEHUS U BOJIOOTBEIECHHUS.

YMETB:
- 000CHOBBIBAThH PACUETHBIE PEKUMBI

PacxoJI0B, HAIIOPOB U YHEPTUHU CHUCTEM
BOJIOCHA0KEHUS U BOJIOOTBEICHUSI.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IIPOEKTUPOBAHUS U
BBIUMCIUTEIbHBIX
MIPOrpaMMHBIX KOMIUIEKCOB,
BBITOJIHATH aHAJIU3
KOMIIOHOBOYHBIX U
KOHCTPYKTUBHBIX PELICHUN
3IaHUN U COOPYKEHUI

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluctumiiiHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOW MpOorpaMMme
[TpoMbIlIeHHOE, TpaKJAaHCKOE U dHEepreThueckoe crpoutenbcTBo (manee — OIIOIN), nHampaBnenus
noaroroBku 08.03.01 CtpouTenbcTBO, ypOBEHb 00pa30BaHUs: BEICIIEE 00Opa30oBaHKe - OaKaiaBpHUarT.

baszupyercs Ha ypoBHE cpeHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUH JUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOHN KBaTU(UKAIMOHHON paOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 YerpoiicTBo cuctem 32 3 8 - 4 - - - - - 20 - Camocmosamenvnoe usyuenue
BOJIOCHA0KEHHSI meopemuueckozo mamepuana: Pabora
11 Knaccudukarus u 18 4 - 2 - - - - - 12 - OpHUEHTUPOBaHA Ha U3yYEHHE TEOPETUIECKOTO
HOPMaTHBHbBIE Marepuaa 1o KiaccuuKaluu CucTeM
JOKYMEHTBI CHCTEM BOJIOCHA0KEHHSI, YCTPOHCTBY M KOHCTPYKLIUH
BOJIOCHAOKEHUS U 3JIEMEHTOB BOJOCHA0XKEHUSA
BOJOOTBEACHUS Ilodzomoeka Kk mexyuiemy koumpo.aio: Ilovuck
1.2 VYerpoiictBo 1 14 4 - 2 - - - - - 8 - OTBETOB Ha KOHTPOJIbHBIE PAOOTHI 11O
KOHCTPYKIIUS JIUTEPATYPHBIM HCTOYHHKAM M MaTEepPHaJIOM
JJIEMEHTOB 3aHATHI
BOJIOCHAOKEHHMS H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], . 3,8§3.5-37¢c. 62 - 72
2 I'mapaBnudeckue 32 8 - 4 - - - - - 20 - Camocmosamenvnoe usyuenue
pacyeTsl BOAOIPOBOJIOB meopemuyuecko20 mamepuana: Pabora
2.1 TpyOsl u apmaTypa 14 4 - 2 - - - - - 8 - OpPUEHTUPOBAHA HA U3YUEHHUE TEOPETUUECKOTO
cHCTeM Marepuasa 1o rupaBIMyeckuM pacyeram
BOJIOCHAOKEHHS TpyOOIPOBOJIOB U apMaTyphl CHCTEM
2.2 Cucrembl 18 4 - 2 - - - - - 12 - BOJIOCHA0KEHUSI U TIPOTHBOTIOKAPHBIX
MIPOTHUBOIIOKAPHOTO BOJIOTIPOBOIOB
Iiaozxocm&xeﬁmx Ilodzomogxa pacuemuwix 3ad0anuii: Ilouck

OTBETOB Ha KOHTPOJIbHBIE pa0OTHI IO
JUTEPATyPHBIM UCTOYHUKAM H MATEPUATIOM
3aHATHH
H3yuenue mamepuanog 1umepamypHulx
UCHOUHUKOB:
[1], rn. 3, §3.10-3.16,¢c. 74 — 90
[2], cTp. 94-112
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[5], ctp. 11-57

3 Y CTpOHCTBO crCTEM 30 8 - 4 - 18 - Iloozomoeka k mexkywemy Koumpoio: Ilouck
BOJIOOTBE/ICHHS OTBETOB Ha KOHTPOJIbHBIE PA0OTHI 110
3.1 YcrpoiicTBo 14 4 - 2 - 8 - JUTEpaTypHBIM HCTOUHUKAM U MaTepHaJIOM
BHYTPEHHUX CHCTEM 3aHATHI
BOJIOOTBEACHHS Camocmoamenvroe usyuenue
3.2 OCHOBBHI pac4eToB 16 4 - 2 - 10 - meopemuueckozo mamepuana: Pabora
BHYTpPEHHEM OpPHEHTHPOBAaHA HA H3Y4YEHHE TEOPETUIECKOTO
KaHAJIM3aLIH 30aHUH MaTepuaa 1o yCTPOUCTBY BHYTPEHHHX CHCTEM
BOJIOOTBEICHHS U OCHOBAM PacyeTOB
BHYTPEHHE! KaHaIW3aluy 31aHul
H3yuenue mamepuanog iumepamypHsix
UCIOYHUKOB:
[3], ctp. 15-59
4 Pesxxumbl paboTh 32 8 - 4 - 20 - Camocmosamenvnoe usyuenue
HACOCHBIX YCTaHOBOK meopemuueckoz0 mamepuana: Pabota
BOJIOCHA0XKEHHS U OpPHEHTHPOBaHa Ha U3Y4YE€HHE TEOPETUIECKOTO
BOJIOOTBEACHHS Marepuasa 1o HacocaM U HaCOCHBIM
4.1 Hacocsr 1 HacocHbIe 14 4 - 2 - 8 - YCTaHOBKaM CHCTEM BOJOCHAOKECHUS
YCTaHOBKH CHCTEM Iloozomogka Kk mekyuiemy konmposio: Ilonck
BOJIOCHA0XKEHHS 1 OTBETOB Ha KOHTPOJIbHBIE PAOOTHI 110
BOJIOOTBEACHHS JUTEPATYPHBIM HCTOYHHKAM M MaTEepHaJIOM
4.2 Pacuetsr pexxumoB 18 4 - 2 - 12 - 3aHATHH
paboTHl YCTAaHOBOK ISt H3yuenue mamepuanog 1umepamypHbix
MOBBILICHUSI HATIOpa UCHMOYHUKOG:
[4], ctp. 12-49
[5], cTp. 58-162
[6], cTp. 5-51
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 32 - 16 0.3 78 17.7
Hroro 3a cemecTp 144.0 32 - 16 - - 0.3 95.7

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Yempouicmeo cucmem 8o0ocHaborcenust

1.1. Knaccudukanus 1 HOpMaTHBHBIC IOKYMEHTBI CUCTEM BOJIOCHA0KEHUS U BOJAOOTBEICHUS

OcCHOBHBIC HOpPMATHUBHBIC JOKYMEHTBHI [0 CHCTEMaM BOJOCHAOKEHUS U BOJOOTBEICHHSI.
Knaccudukanust cucteM BOJOCHAOKEHHUS 3JaHUN XOJIOAHOW BOJOW. ['paHMIBI BHYTPEHHETO
BoZlonpoBoAa. (OCHOBHBIE HJIIEMEHTBHl CHUCTEMbl BOJOCHAOXKEHUS 3JaHUM XOJIOAHOW BOJOM.
XapakTepucThKa CHCTEM BOJOCHaOkeHUs. Pacuer BHYTPEHHHUX BOJOMPOBOJOB PA3IUYHOTO
Ha3Ha4YeHHs. PeXWMBI U HOPMBI BOAONOTpeOsieHus. Du3nueckue CBONCTBA KHUAKOCTU. Pacders
00BEMHOT'0 C)KaTHS BOJIBI MPY UCIIBITAHUSAX BOJIOIPOBO/IA. .

1.2. YcTpoHcTBO U KOHCTPYKIIUS DJIEMEHTOB BOJIOCHAOXKEHHS

YCTpOICTBO U KOHCTPYKIIMSI OCHOBHBIX A3JIEMEHTOB BOJOCHAOKEHUS 3/IaHUN U COOPYKEHHIA.
[IpuHnMIMaTbHBIE CXEMbl BOJOMPOBOJHON CETH MPHU MOJABOAEC XOJOJHOM BOJBI IPHU PA3TUUHOM
XapakTepe 3aCTPOIKU KUIIBIX KBapTalloB. BBOIBI BOJOMPOBOIOB B *kUIble oMa. BogomnpoBoaHbie
ceTH, BoJoMepHbIe y3iibl. [Ipubopsl 1715 u3MepeHus pacxoa0B BoAbl. [ uapocTaTuyeckoe J1aBlieHUE
BOJIBI M €T0 CBOMCTBA. PacueTsl M30BITOYHOTO AaBlIEHUS BOJBI B TPYOONIPOBOIE. .

2. Tuopasnuueckue pacuyemvl 6000nP080008E

2.1. TpyOsl 1 apMaTypa CUCTEM BOJOCHAOKECHHUS

Crioco0bI TpacCHPOBKH U MPOKIIAJAKH BOJAOMPOBOIHON CeTH B 3MaHUU. TpyOsl, apMaTypa cucTeM
BOJIOCHAOXKEHUSI 3[aHUM, WX Ha3HAUYeHHWE NPUHLUUN pPabOTBl M  00JIaCTh MPUMEHEHUS.
['uppaBnuueckue MoKaszaTenu BO03a0OpHONW apmaTypbl. Pacuer BHYTpeHHUX BOJONPOBOJIOB
pa3IMYHOTO Ha3zHaueHUs. PekoHcTpykuus cucteM BomocHaOxeHUs. [loHATHE O THAPABIMYECKUX
HOTEpSAX B cUCTEeMax BOJOCHAOXEHMs. PacueTbl MECTHBIX MOTEPh SHEPrUM B 3alIOPHOW apMaType
CUCTEM BOJOCHA0KEHUS..

2.2. CucteMbl IPOTUBOIOKAPHOTO BOJOCHA0KEHUS

[TpoTuBONOXapHOE BOAOCHAaOkKeHUE 37aHUi. CHUCTEMbl MPOTHBOMOXKAPHOI'O BOJIOCHAOXKEHUS.
YCTpOHCTBO MPOCTHIX U aBTOMAaTHYECKUX CHUCTEM MPOTHBOIOXKAPHOTO BOJOCHaOXeHUs. OCHOBBI
pacyeTa NPOTHBOIOXAPHBIX CHUCTEM BOAOCHAOXkKeHHs. Pacuerbl moTepp Hamopa MO JJIMHE
MOKapHOTO BOJOBOJA..

3. Yempoticmeo cucmem 60000meedeHus

3.1. YcTpoiicTBO BHYTPEHHUX CUCTEM BOJOOTBEICHUS

BHyTpeHHsis KaHanmu3alus KWIBIX W OOIIECTBEHHbIX 3AaHui. Kanamuzanus 3mganuii u
OTAENbHBIX 00BEKTOB. CHCTEMBI BOJOOTBEICHUS 3/IaHUN PA3JIMYHOTO HAa3HAYCHHS. Y CTPOWCTBO H
KOHCTPYKIMSI OCHOBHBIX 3JIEMEHTOB BHYTPEHHEW KaHalu3aluu 31aHuid. MeCTHblE YCTaHOBKU
CHCTEM BHYTPEHHEHN KaHAIM3ALMH. .

3.2. OCHOBBI pac4eTOB BHYTPEHHEW KaHAIM3AUU 3/IaHUN

JlBopoBasi KaHalMW3allMOHHAs CeTh. BHyTpeHHHWE BOJAOCTOKHM 3aaHui. Kmaccubpukamus wu
YCTPOMCTBO CHCTEM BHYTPEHHHX BOJOCTOKOB. OCHOBBI MPOCKTHUPOBAHUSI BHYTPEHHUX BOJOCTOKOB.
KananuzoBanue TBepbIX OTOPOCOB U 0TX010B. OCHOBBI PacueTOB BHYTPSHHHUX BOJIOCTOKOB..

4. Pesicumvl pabomwvl HACOCHBIX YCMAHOBOK 6000CHAOINCEHUSL U 80000MBEOECHUSL

4.1. Hacocsl 1 HaCOCHBIE YCTAHOBKH CHCTEM BOJIOCHA0XKEHUS U BOJOOTBEICHUS



Hacocel 1 HacocHBIE YCTAaHOBKHM CHUCTEM BOJIOCHA0XKEHUS M BOJOOTBEICHHS MX BHUJbI U THUIIBL.
Hacocuble crannuun. TpeGoBaHus K pa3MEIEHUI0 HACOCOB U BBIOOP CXEMBI HX YCTaHOBKH.
[TneBMaTHUeCcKHE€ BOJOHANOpHBIE yCTAaHOBKU. Bononamopuesle ©Oaku. Pacuersl cucrem
aBTOMaTHU3allM1 HACOCHBIX YCTAHOBOK CHCTEM BOJOCHAOKEHMSL..

4.2. PacueTsl pe:KUMOB pabOThI YCTaHOBOK JJIsi IOBBIIICHHSI HAIIOPa

OCHOBBI THJIPABIMYECKOrO pacueTa YCTAaHOBOK JUIS TOBBIINICHHS HAlopa B CETH BOJO-
cHaOxenust 3manuil. [1og00p MOBBICUTENBHBIX HAMOPHBIX HACOCHBIX YCTaHOBOK. BBIOOp pekuma
paboTel  HAacocoB. PerymumpoBaHWe peXHMOB  pabOThl  HACOCHBIX  YCTAHOBOK  CHCTEM
BOJOCHAOKEHUS. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. PerynupoBanue pexxiuMoB pabOThI HACOCHBIX YCTAHOBOK CUCTEM BOJOCHA0KECHHUS U
BOJIOOTBEJICHUS;
2. du3znueckue CBOMCTBA KUOAKOCTH. Pacuetnl O6T)€MHOFO CKaTuA BOJBI ITPU UCIIBITAHUAX
BOJIOTIPOBO/IA;
3. Ilousarue o THUAPABINYCCKUX IMMOTCPAX B CUCTEMAX BOI{OCHa6)K€HI/I$[. PacueTnl MeCTHEIX
NOTEPh SHEPTHUHU B 3aTIOPHOI apMaType CUCTEM BOJAOCHAOKCHUS ;
4. PacueTtsl IMMOTCPHb HAIlOpa O JJIMHE IIPHU UCHBITAHUAX IMOXKAPHOI'0 BOJ0OBO/JA |
5. PacueTbl BHYTpEHHEH KaHAIM3AIMY 311aHUH U BHYTPEHHUX BOJOCTOKOB CUCTEMBI
BOJIOOTBE/ICHUS;
6. OCHOBBI pac4yeTOB HAPY)KHBIX KaHAIN3AIMOHHBIX CETEH;
7. OCHOBHBIE IMPUHOUIIBI aBTOMATHU3alM HACOCHBIX YCTAHOBOK;
8. 'mmpocraTuyeckoe 1aBJICHUE BOJIBI M €0 CBOWCTBA. PacdeTsl H30BITOYHOTO IaBICHUS
BOJIBI B TPYOOTIPOBO/IE .

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

PaccmoTpenue BonpocoB B 00JIaCTH METOZIOB pacdyeTa CHCTEM BOJOCHAOKEHHS
PaccmoTpenue BonpocoB MpoBeIeHHs! THAPABINYECKUX PacueTOB

[ToBTOpEeHUe MaTepuala Mo yCTPONCTBaM CHCTEMBI BOJIOOTBEICHUS

[ToBTOpeHue pemeHus 3a1a4 A1 yCTAHOBOK HAIOpa BOJIbI B CETU BOJIOCHAOKEHHUS

oY

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1LIeHOYHOE CPEICTBO
(TMI 1 HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTAThl 00YUEHUs 110 TUCLMILIIMHE Konpt
(B COOTBETCTBUH C pa3zieiioM 1) WHJUKATOPOB COOT];e?lT ;3 e
1/2]3]4

3HaTh:
OCHOBHbIE HOPMAaTUBHbIE JOKYMEHTHI 110 Ha3HAYEHUIO, TectupoBanue/ TepMuHsl, onpeaeneHus,
YCTPOMCTBY, KJIacCU(PUKAUU U IPUHIUIIAM JEHCTBUS W -4omcs + HOPMAaTUBHBIE JOKYMEHTBI CUCTEM
COBPEMEHHOT0 000pYI0BAHHUS CUCTEM BOJOCHAOKEHUS U ) BOJIOCHA0KEHUS U BOJIOOTBEICHUS
BOJIOOTBE/ICHUS
IPUHIUIBI paOOTHI, ABTOMATU3ALUHU U PETYIUPOBAHUS TectupoBanue/Y cTpoCTBO U IPUHIMI
PEKUMOB pabOTHI OCHOBHBIX 3JIEMEHTOB U YCTaHOBOK cucteM | M/1-14omk-6 + JIeficTBUS 000pYyI0OBAaHUS CUCTEM BOJOCHA0XKE-
BOJIOCHA0KE€HUS U BOJIOOTBE/ICHUS HUS M BOJIOOTBEACHUS
Ymersb:
paccYUTHIBATH U MOAOUPATH TEXHOJIOTHYECKOE 000PYAOBaHHE WT-domics + Konrponsnas pabora/Pacuer mapamerpos
CHCTEM BOJJOCHA0XEHHUS U BOJOOTBEICHHSI ] CHCTEM BOJIOCHAOKEHHMSI U BOJIOOTBEICHUS
00OCHOBBIBaTh PACUETHBIE PEKUMBI PACX0JI0B, HAIIOPOB U WT-14omcs + | KouTponbras pabora/Pacuer peKuMOB CUCTEM
SHEpPIUU CHUCTEM BOJOCHAOKEHUS M BOJOOTBECHHUS ] BOJIOCHA0KEHUs U BOJIOOTBEIEHUS




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. TepmuHbI, onpeieneHus, HOPMAaTHBHBIE TOKYMEHTHI CUCTEM BOJIOCHA0XKEHUS U
BogooTBeneHus (TectupoBaHue)
2. YCTpOHCTBO M IPUHLIUI ICHCTBHSI 000pYIOBaHUS CHCTEM BOJOCHA0XKe-HUS U
BonooTBeneHus (TectupoBaHue)

Dopma peanuzanuu: [TucemenHas padora
1. Pacuer mapameTpoB cucteM BojocHabxeHust U BogootBeaeHus (KonrponbHas pabora)
2. Pacuer pexxuMoOB cUCTEM BOJOCHAOKeHUS U BojooTBeneHus (KorrponsHas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Ne3)
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU ¢ [lonoxenrem o OamibHO-peUTHHTOBOM cucTeme s cryaeHtoB HUY «MOW»

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLUIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3AHUA:

1. O. P. Camycs, B. M. OBcsnnukos, A. C. Konnparses- "BonocHabxeHue 1 BOJIOOTBEICHUE C
ocHoBaMmu rupaBiuku’, 3narensctBo: "Aupekr-Meaua", Mocksa, bepnun, 2014 - (128 c.)
https://biblioclub.ru/index.php?page=book&id=253622;

2. A. M. Cubaratymnuna- "Bonocnabxxenne" 2, MznatenscTBo: "[10BOMKCKUN TOCYAapCTBEHHBIH
TexHONMoruueckuii yanpepcutet", Momkap-Oma, 2018 - (152 c.)
https://biblioclub.ru/index.php?page=book&id=494223;

3. A. M. Cubararynnuna- "BonoorBenenue", M3natensctBo: "[loBoMKCKUI TOCY1apCTBEHHBII
TexHomornyeckuii ynusepenter", Momkap-Oia, 2018 - (116 ¢.)
https://biblioclub.ru/index.php?page=book&id=487000;

4. JleznoB b. C.- "Metoauka oueHkH 3 (PEeKTUBHOCTH TPUMEHEHUS PETYIUPYEMOTO
AJIEKTPOIPUBO/Ia B BOAOIPOBOJAHBIX M KaHATM3alMOHHBIX HACOCHBIX ycTaHOBKax", 3aaTenbCcTBo:
"Mammunoctpoenue”, Mocksa, 2011 - (88 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2015;

5. TarynoB, M. I'. Pexxumbl paboThI HACOCHBIX CTAHIIHMH : yd4eOHOE TocoOue TSl peaau3aiui
OCHOBHBIX 00pa30BaTEJIbHBIX IPOrPaMM BBICIIEr0 00pa3zoBaHus Mo HampasieHuto 13.03.02
"OnekTposHepreTrka u 3nekrporexuuka" / M. I'. Tarynos, B. A. Xoxios, XK. O. Tutosa, Ha.
uccien. yH-t "MOU" (HUY"MBU"), Accommarnus "['unposnepretuka Poccun" . — M. : U3n-Bo
M3, 2019 . — 188 c. - Kn. n3gana no pesynbpTatam KoHKypca "Jlydiee nuznanue mno
ruaposHepreruke", mposeaeHHoro Accounanueit "I'maposnepreruka Poccun" B 2018 r. K. 3ansina
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II mecto B HomuHarun "Jlyumiee yueOnoe uzn." . - ISBN 978-5-7046-2172-0 .
http://elib.mpei.ru/elib/view.php?id=10791,

6. Xoxios, B. A. HacocHble YyCTaHOBKH CHCTEM BOJOCHAOXEHHS U BOJOOTBEICHHS : yueOHOe
nocobue 1o Kypcey "BomocHabxkeHnue u Bog0oTBeAeHUE" 711 CTYICHTOB, 00YyYaIOmuXCs 10
Hanpasnenuto noaroroBku 08.03.01 "CrpourensctBo" / B. A. Xoxmos, XK. O. TutoBa, M. A.
Pazakos, Ham. uccnen. ya-t "MOH" . — Mocksa : U3n-Bo MOU, 2021 . — 56 c. - ISBN 978-5-7046-
2360-1.

http://elib.mpei.ru/elib/view.php?id=11463.

5.2 JIunieH3MO0HHOE ¥ CBOOOIHO pacnpocTpaHseMoe MPOrpaMMHOe odecredeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucreMa ceMmeictpa Linux;

4. Buneoxondepennuu (Maitan, Coepmkas, BK u np).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoOHAIbHBIE 0a3bl JaHHBIX U HH(OPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

4. JnexTponHasi 6udmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. IopTaa oTKPHITHIX TaHHBIX Poccuiickoii dexepamuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

7. Baza OTKPBITBHIX JaHHBIX NPO(ecCHOHATBHBIX CTaHAAPTOB MUHHMCTEpPCTBA TPYAA U
conmabHoi 3amuTel PD - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3BuTus PO -
http://www.economy.gov.ru

9. Ba3a oTKpBITHIX JaHHBIX PochuamonuTopunra - http://www.fedsfm.ru/opendata

10. DniexTponHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HaHMeHOBaHHe
VY4eOHble aynuTopun XK-120, cepBep, KOHIUILIUOHED
IUI IPOBEIECHUS MamuHHBIN 3411
JIEKIIMOHHBIX 3aHATUN U MBI
TEKYIIEro KOHTPOJIA I'-305, YuebHass | maprta, CTOJ IpenoaaBaTelis, CTyJ, I0cKa MeJlIoBas,
ayIATOPUS KOMITBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,

MYJIbTUMEAUNHBIN IPOEKTOP, IKpaH, KOMIBIOTED
NIePCOHANIBbHBIN, KOHTUITMOHED

VY4eOHble aynuTopun XK-120, cepBep, KOHAULIMOHED
JUI IPOBEIECHUS MamuHHBIN 3451
MPAaKTUYECKUX 3aHATUH, NBI|
KP u KII I'-307, YueOnas CTOJI IIPENOAaBaTes, CTOM, CTYJ, JOCKa MEJIOBas,
ayIUTOPUS KOMITBIOTEpHAs CETh C BbIX0JI0M B HTEpHET,

MYJIbTUMEAUMHBIN IPOEKTOP, IKpaH, KOMIBIOTED
NIePCOHANIbHBIN, KOHTUIIMOHED
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VYuebHbIC ayAUTOPUHN K-120, cepBep, KOHAUITHOHEP
JUIS IPOBEIECHUS MamuHHBIN 3ai
MPOMEKYTOUHOMN NBII
aTTecTaInn I'-305, YucOnas rapra, CTOJ IpenoaaBaresis, CTyl, 10CKa MEJIoBas,
ayIuTOpHUsI KOMIIBIOTEPHAs CETh C BBIX0JIOM B MHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH, KOMIIBIOTED
MePCOHAJIbHBINA, KOHJAUIIMOHED
ITomemenus ais HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCbMEHHbIN,
CaMOCTOSATEIbLHOU KomnbrorepHblit BEIIIAJIKA JJISI OJICK/Ibl, KOMIIBIOTEPHAsS CETh C
paboThI YUTAJIbHBIN 3aJ1 BBIX0JIOM B MIHTE€pHET, KOMIIBIOTED

MEePCOHAIBHBIN, IPUHTEP, KOHIUIIUOHED

ITomenienus mis
KOHCYJbTUPOBaHUS

I'-202, Kabunet

COTPYIHUKOB Kad.

"31—‘TC"

CTOJI JiJisl pabOTHI C TOKYMEHTaMH, CTOJ
KOMIBIOTEPHBIH, CTYII, IKad A JOKYMEHTOB,
KOMITBIOTEpHAs CETh C BbIX0J0M B HTEpHET,
HOYTOYK, KOMIIBIOTED MEPCOHATIBHBIN, TPUHTED

ITomemenus s
XpaHEHUs
00opy0oBaHUA U
yueOHOT0 UHBEHTaPs

I'-225, Kimanosas
kadenpst "T'BUD"

CTeJUIaX MJIA XpaHEHUsI MHBEHTAps, CTYJI, CTOJ
MMMCbMECHHBINA, KOMITBIOTEPHAS CETh C BBIXOJIOM B
WNurtepuet, HaOOp UHCTPYMEHTOB IS
po(UIAKTUIECKOTO 00CTYKUBAHUS
obopymoBaHusi, HAOOPHI IEMOHCTPAITMOHHOTO
000py/IOBaHusl, apXUBHBIC JOKYMEHTHI,
JUTUTOMHBIC U KYPCOBBIC PaOOTHI CTYJCHTOB,
KaHICJIAPCKUH IPUHAIICKHOCTH, 3allaCHbIC
KOMIUTICKTYIOIIUE JIUISl 000pyI0OBaHUS, CMEHHBIC
3amyactd 111 OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BonocHaOxxeHne U BOJOOTBEACHUE

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 Tepmunsl, onpezeneHusi, HOpMaTUBHbIE JOKYMEHTBI CUCTEM BOJOCHAOKEHUS U BOJOOTBEICHUS
(TectupoBanue)

KM-2 Pacder mapameTpoB CHCTEM BOJOCHa0OkeHUs U BogooTBeneHus (KoHTposbHas pabora)

KM-3  VYcTpoiicTBO M IpUHIIMIT ASHCTBHUS 000PYIOBaHHUS CUCTEM BOJIOCHAOKE-HHSI U BOJIOOTBEICHUS
(TectupoBanue)

KM-4 Pacder pe:KMMOB CHCTEM BOAOCHAOXKeHUs U BoooTBeneHus (KoHTponpHas paboTa)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Wnpnexc KM- | KM- | KM- | KM-
Howep Paszpen nucnunimHbl KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 YCTpoiicTBO CUCTEM BOJIOCHA0XKEHUS
11 Knaccu¢ukaius 1 HOpMaTUBHBIE JOKYMEHTBI CUCTEM +
' BOJIOCHA0KEHHsI U BOJIOOTBEICHUS
1.2 Y CTpONCTBO U KOHCTPYKIUS 2JIEMEHTOB BOJJOCHA0KEHMUSI +
2 ['mapaBiamyecKue pacyeTsl BOAOIPOBOIOB
2.1 TpyObl 1 apmaTypa cuCTeM BOJOCHAOKEHUS +
2.2 CucreMbl IPOTUBOIIOKAPHOTO BOAOCHAOKEHUS +
3 YCTpOHCTBO CUCTEM BOJIOOTBEICHUS
3.1 VY CTpoiicTBO BHYTPEHHUX CUCTEM BOJIOOTBEIECHUS +
3.2 OCHOBBI pacyeToB BHYTPEHHEH KaHaIM3alKu 30aHUN +
4 PexumMbl paboThl HACOCHBIX YCTAHOBOK BOJOCHAOXKEHUS U
BOJIOOTBE/ICHUS
41 Hacocb! 1 HacocHbIE YCTaHOBKH CUCTEM BOJOCHA0XKEHHUS U +
) BOJIOOTBEIECHUSA
49 PacueTsl pexxuMoB pabOTHl YCTAHOBOK ISl IIOBBIIIICHUS 4
] Haropa
Bec KM, %: | 20 30 20 30
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