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CTpyKTypa u coaep:KaHue IMCIHUILTHHBI

1. Hean u 32124 JTUCHMILUIMHBI, €€ MECTO B YUeOHOM Mpoluecce

Heabo u3ydyeHuss AMCUMIUVIMHBI  «VIHXXEHEpHBIE CUCTEMBbl 3JaHUN U
COOpYKeHUH (BOJOCHAOKEHUE W BOJOOTBEJICHUE C DJIEMECHTAMH THIPABIUKH ))»
SABJISIETCS TIOJIydeHHWE U YIUIyOJeHue 3HaHUM B 00JIaCTM BOJOCHAOXKEHUSA U
BOJOOTBEJICHUS OTJEIbHBIX OOBEKTOB U MUKPOPAOHOB COBPEMEHHOM 3aCTPOUKH,
OCBOCHHME OCHOB TPOCKTUPOBAHUS, CTPOUTEIHCTBA W OKCIUTyaTallUd CHUCTEM
BOJIOCHA0KEHUSI U BOJIOOTBEICHUSI 3/IJaHUI Pa3IMYHOr0 HA3HAUYCHUS U HACEJICHHBIX
ITYHKTOB.

3ajayaMu  M3y4YeHUs] AUCHUIUVIMHBI «VIHXKEHEPHBIE CHUCTEMBI
3IaHUN U COOPYKEHUM (BOJIOCHAOXKEHHUE W BOJOOTBEIICHHUE C AJIEMEHTAMHU
THJIPABIIMKH) SBIISIOTCS:

MOHMMAaHWE CYIIHOCTH OCHOBHBIX 3aKOHOB THJPOCTATUKH U THUIPO-
JTUHAMUKH;

pacyeT HaMoOPHBIX TPYOOIIPOBOJIOB;

PaBHOMEPHOE JIBUKEHUE )KUIKOCTH B OTKPBITBHIX pycCiax;

BOJIOCJIMBBI, TUBHEBMYCKH U BBIITYCKHU;

JBH)KEHUE TIOJI3€MHBIX BOJI, 3aKOH (puiibTpanuu (3akoH [lapcn).

3HAHUE YCTPOWCTBA M HA3HAYEHHUS OCHOBHBIX DJIEMEHTOB CHUCTEM
BOJOCHA0KEHUS U BOJOOTBECHHUS OTACIbHBIX 3JJaHUN U HACECJIICHHBIX MTyHKTOB;

YMEHUE TMPOEKTUPOBATh CHUCTEMBbI BOJIOCHAOKEHHS M BOJOOTBEICHUS
3JaHUN U COOPYKECHUM;

YMEHHUE TNPHUMEHATH MOJYyYEHHbIE 3HAHUS MPU PELIICHHMH KOHKPETHBIX
WHKEHEPHBIX 3a7a4.

2. MecTto mucuuiiinnbl B ctpykrype OITIOII BO

HucuummHa  «MHXEeHepHbIE  CUCTEMBl  3JaHHMM W COOPY>KEHHM
(BomocHaOKeHME M BOJOOTBEICHHE C DJIEMEHTAaMU THAPABIUKH)» OTHOCHUTCS K
UKy ©0a30BOM dYacTu poeCCUOHANIBHBIX TUCIUIUTMH. HeoO0XoauMpIMu
YCIIOBUSIMH [IJIS OCBOCHMSI JTUCUUILUIUHBI SIBISIOTCS: 3HAHUS OCHOB THUJIPABINKU
CUCTEM BOJIOCHA0XEHHUS BOJOOTBEACHUS, YMEHHUS aHAJIU3UPOBATh M KPUTHUECKHU
OIICHMBATh Pa3IUYHBbIC TEOPUHU, KOHIEMIIMU, TMOIXOJBI K pPa3paboTKe CHUCTEM
BOJIOCHA0XEHUSI W BOJIOOTBENICHUS, HABBIKM MPO(PECCHOHATHLHOTO MHBIIIJICHUS,
CIIOCOOHOCTBIO K 0OOOIICHUIO, aHAIM3Y, BOCHPUATHIO WH(OpPMAIUHU, TOCTAHOBKE
1ean W BbIOOpY myTeit ee mocTkenws. ConaepKaHWE MUCIUILIAHBI SBISCTCS
JIOTUYECKUM TIPOAOJKEHUEM COJEP)KaHUsI JUCIUIUIMH  MaTeMaThke, (u3uke,
OCHOBaM apXUTEKTYpPbl CTPOUTENBHBIX KOHCTPYKUUW W CIY)KUT OCHOBOHM st
OCBOCHUS JIUCIUTUTHHBI HH)XCHEPHOE 00SCIIEYCHHE CTPOUTEIILCTBA (TCOJIOTHSA).



3. TpeGoBanus K pe3yJibTaTaM OCBOEHHS COAEP:KAHUA JUCHHUILIUHBI

Kona " HauMeHoBaHue | UnaukaTopsl  aoctukenuii | Ilepevyensn IIAHUPYEMBIX
KOMIeTeHINH KOMIeTeHIUH (mo | pe3yJIbTAaTOB
peasiu3yeMoi QM CHUILINHE)
OIIK- 10. OIIK-10.1. CocraBnenue 3narb:
CIIOCOOHOCTD OCYHICCTBIIATE U IIepeUHs BBIITOJIHEHUS pa6OT OCHOBBI TUAPABJIMKU CUCTEM
OpraHM30BBIBATH  TEXHHYCCKYIO | [poK3BOICTBEHHBIM BOJIOCHA0XECHHUSI BOJOOTBEICHUS;
AKCILTyaTalluIo, TEXHHYECKOE | 11 /inasyieneHeM o coJiepKaHue mpooeM
00CITy)KHMBaHHE u PEMOHT | | decKkol  9KCH nyaTauuu (YHKIIMOHUPOBAHUS
O00OBEKTOB CTPOMTEIBCTBA H/HJIH WHXCHEPHBIX CUCTEM
(TeXHUYECKOMY
KUJHIHO-KOMMYHAIBHOTO BOJIOCHAOXCHHUSI U
XO03SMCTBA, IIPOBOAUTH 0bCITy UBAHUIO HITH PEMOHTY) BOJIOOTBEJICHUS 3IaHUN U
TEXHUYECKUI HaJ30p y | AHKCHCPHBIX CHCTEM | coopysKeHnii B 0COOEHHOCTH HX
SKCIIEPTH3Y MIKEHEPHBIX crcTeM | BOIOCHAOKCHHS H paboThI;
BOJOCHAOXKEHUS u | BOOAOOTBCACHUSA 30aHUM W | OCHOBHBIE 3aKOHBI €CTECTBEHHO-
BOJIOOTBEICHUS 00BLEKTOB | COOPYKEHUHN HAYYHBIX JUCIUILIAH JIJIs
CTPOMTENILCTBA OIIK-10.2. CocraBnenue npodecCHoHaABLHOM
MEepEeYHd  MEPONPUITUH  TO JIeATENbHOCTH;
KOHTPOJTIO TeXHUYECKOTO 0COOEHHOCTH OPraHU3aluH
COCTOSIHHS U PEXXUMOB pafoTel |  HAYTHO-NCCICAOBATCILCKIX,
HKEHEPHBIX J— Hay9IHO-OTPACIIEBBIX PaboT;
METO/IbI TPOESKTUPOBAHUS H
BOJIOCHAOXKEHNSA " .
N MOHHMTOPHUHTIA 3aHUH U1
BO)IOOTBG)Iez—wm 3JaHU | COOpYKEHHi, HX
COOPYIKCHUH KOHCTPYKTHBHBIX 3JICMEHTOB U
OIIK-10.3. OLCHKA | yysKeHepHBIX CHCTEM, BKIIOYAs
TEXHUYCCKOI'O COCTOAHUA METO/BI PACUETHOTO
WHXXEHEPHBIX CHUCTEM 000CHOBaHUS;
BOJIOCHA0KEHHUS u COBPEMEHHbIC yCTPOUCTBA
BOJIOOTBEICHUS 3 I[aHI/Iﬁ u | OTCYCCTBCHHOI'O U 3apy6e>1<Hor0
COOPYKCHHIT IPOU3BOACTBA B 001aCTH

MIPOCKTUPOBAHUS U
CTPOUTEIHCTBA HHKCHEPHBIX
CHCTEM BOJO-CHA0KEHHUS U
BOJOOTBEIACHHS;
HaITpaBJICHUS U ITEPCIEKTHBEI
Pa3BUTHS HHKCHEPHBIX CHCTEM
(cereit m 06OpyHOBaHUS),
METOJIBI THIPABIMICCKIX
pacueToB CUCTEM
BOJIOCHA0KEHUS U
BOJIOOTBEIACHHUS;
YMmersn:
aHAIIM3UPOBATh U KPUTHYECKH
OIICHWBATH PA3IUYHBIE TEOPHUH,
KOHLIEMIINH, TOAXOIbI K
pa3paboTKe cucTeM
BOJIOCHA0KEHHS U
BOJIOOTBEIAECHHUS;
TeHEepUPOBATh HOBBIC UEU TIPU
PEIIEHUH HCCIIEeIOBATEIhCKUX U
MPAKTHYECKUX 3a]1a4, TIPOSBIATH
TOTOBHOCTH OCYII[ECTBIISITh
Hay4YHBIC UCCIIEOBAHUS U
MOJTy4aTh HOBBIC HAYYHBIC




pe3yJbTaThl B PEHICHUN
aKTyaJIbHBIX TPOOJIEM

WHXCHEPHBIX CUCTEM

BOJIOCHAOXCHHUSI U
BOJIOOTBEJICHUS,

MEHSITh HAYYHBINA U HAYYHO-
NeIarornyeckuii mpouib cBoei
npodecCHOHAIBLHO-
MeIarorudecKkom eI TeIbHOCTH,
OCYIICCTBIISITh B3aUMO/ICHCTBHC
C pa3siiInYHbIMA Y4YaCTHUKaMU
00pazoBarenbpHOro Mmpoliecca u
HAay4YHOI'O KOJUICKTHBA Ha
NPUHIANAX JUAJTOTUYECKOTO
0OIIEH NS,
WCIIOJIb30BaTh B y4eOHOU U
poecCUOHATBHON
JACATCIIbHOCTH YHUBCPCAJIBHBIC U
CHeIUATU3UPOBAHHBIC
IIPOrpaMMHO-BbIYMCINTCIBHBIC
KOMIIJIEKCHI U CUCTEMBI
ABTOMATU3UPOBAHHOI'O
NIPOEKTUPOBAHMUS ;

BeCTH cOOp, aHAIN3 U
cucTeMaTu3aIiio HHpopMaluu
10 CUCTeMaM BOJIOCHAOKEHUS U
BOJIOOTBEJICHUS, TOTOBUTH
HAYYHO-TEXHUYECKUE OTUETEHI,
0030pBI MyOIMKAITUH TI0 TaHHOM
TeMe;
pa3pabaTeIBaTh TEXHHYECKOE
OCHaIIeHne 00BEKTOB
BOJOCHA0KEHHSI U BOJIO-
OTBEJICHUS, pa3MeNIaTh 1
00CITy’KUBATh TEXHOIOTUIECKOE
obopymoBaHue;
Baagers:
HAaBBIKAMU
po¢eCCHOHAILHOTO
MBIIIUICHHSI, CTIOCOOHOCTBIO K
000011eHNIO0, aHATTU3Y,
BOCITPUATHIO HHPOPMALIHUH,
MOCTaHOBKE LIEJIH U BBIOOPY
MyTeH €€ TOCTUKEHUS;
YMEHUSIMU pabOTHI B
KOJUIEKTUBE M KOOTIEPAINH C
KOJUIETaMU;
YMEHUSMU
npogecCuoHaIbHOTO
CaMOCOBEPIIIEHCTBOBAHNUS,
METOJIAMU MaTEMaTUYECKOr O
aHaJIn3a U MaTeMaTUYECKOT O
(KOMITBIOTEPHOT0) MOJAEIH-
pOBaHuUs, TEOPETUUECKOTO U
JKCIIEPUMEHTAIBHOT O




UCCJIEIOBAHMSI;
METOJIaMH U IIpueMaMu
YIPaBJIEHUS KOJJIEKTUBOM;
IIpUEMaMHU pacueTa v
IIPOEKTUPOBAHUSI CUCTEM
BOJIOCHAOXKEHUs U
BOJIOOTBE/ICHUS, a TAKKE
MeToAaMH moaoopa
CaHTEXHUYECKOTO
000py1I0BaHuS;
METOJIaMU Pa3pabOTKU
IIPOEKTHO U paboueit
TEXHUYECKOH TOKYMEHTAIINH B
00acTy MPOEKTUPOBAHUS U
CTPOUTENIbCTBA CUCTEM
BOJIOCHAOKEHUS U
BOJIOOTBE/ICHUS C
HCII0JIb30BAHUEM
COBPEMEHHOTO
OTEYECTBEHHOTO U
UMITOPTHOTO 000PYIOBaHMUS;
TEXHOJIOTHEH, METOJaMH
JIOBOJIKU U OCBOEHUS
TEXHOJOTHYECKHUX MPOLIECCOB
CTPOMTENBHOTO IPOU3BOACTBA

4. CTpyKTYypAa U CofepKAHUE TUCHUIIMHBI

4.1. O0beM y4eOHOM TUCIMILIMHBI M BHAbI Y4€0HOH pa0doThI

O0beM yacos (3a4. ef1.)

Bix yeonoi padors! Ounas popma | 3aounas ¢popma

OO6masn yueOHasi Harpy3ka (Bcero) 108 108
(3 3a4. en) (3 3a4. ex)

Oobs13aTesibHAsi KOHTAKTHAasi padoTa (Bcero) 75 12
B TOM YHCJIe:
Jlexkun 34 8
CemMuHapCKue 3aHITHS - -
[IpakTrueckue 3aHATHS 17 4
JlaGopaTopHbIe pabOTHI - -
KypcoBas pabora (KypcoBoii MpOEKT) 24 24
Hpyrue bopmbl u METOJIbI OpraHu3aIH - -
oOpa3oBarelbHOI0 TIpolecca (pacuemuo-epaguueckue
pabomot,epynnosvie OUCKYCCUU, POLEbLE USPbI, MPEHUHE,
KOMNbIOMEPHbIE CUMYTAYUY, UHMEPAKMUBHbIE TeKYUU,
CEMUHAPDL, AHANU3 0EN0BLIX CUMYAYULL U M.N.)
CamocrosiTesbHasi padoTa CTyIeHTa (Bcero) 33 96
dopma aTTecTAllUN 3a4er 3aver

4.2. Conep:kaHue pa3iejoB TUCHHILIHHBI
OCHOBHBIE HAIIPABJIEHUA H

Pazoen 1. BBE/EHHUE.

IIEPCIIEKTHBBI PA3BUTHA HH/ KEHEPHBIX CHCTEM
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OCHOBHBIC HaIlpaBJICHUS M NEPCHEKTUBBI PA3BUTHS WHKXEHEPHBIX CHUCTEM
(cereil u 00OpyAOBaHMSI) B Pa3BUTUU CTPOUTEIBCTBA, OJIArOyCTpOMCTBA 3aHUMH,
00OBEKTOB M HacelIeHHbIX MeCT. OCHOBHBIE HAIIPABJICHUS U MEPCIIEKTUBBI PA3BUTHS
WH)XCHEPHBIX CUCTEM B JIKOHOMHH, PALHMOHAJIBHOM HCIOJB30BAHUH PECYPCOB,
OXpaHbl OKpy>Karomieil cpenpl. 3ajayu Kypca, €ro o0beM U CBf3b C JAPYTUMHU
JVCHUTIMHAMM.

Pazoen 2. KPATKHH OE30P JJIEMEHTOB I'i/IPABJTHKM.

OcHOBHBIE 3aKOHBI THMAPOCTATUKU. OCHOBHBIE MOHATUSA THAPOAUHAMUKHU.
VYpaBHEHMS ABWKEHHS KUAKOCTU. YPAaBHEHHE HEPA3pbIBHOCTU  IOTOKA.
YpaBHeHue bepHymum g [IOTOKA OJKUJIKOCTU. YPaBHEHUE PAaBHOMEPHOI'O
JNBWKEHHS KUAKOCTU. ['mapaBinuyeckue conpoTuBieHUs. McTeueHne KUAKOCTU
yepe3 Hacaaku. OCHOBBI  THIPABIMYECKOTO  pacyeta  TpyOOIpPOBOJOB.
PaBHOMEepHOE ABM)XKEHHME >KMJIKOCTH B OTKPBITHIX pyciax. PacueTHwsie Gopmyiibl.
Pacnpenenenne ckopocTed o ceYeHNIo NOTOKa. JlomycTUMbIe CKOPOCTH MOTOKA.
I'mapaBnuueckn  HauBBITOJHEHIIEE  CeYeHME  KaHala. PacueT  KaHAJOB.
Oco0OeHHOCTH  THAPABIMYECKOro pacyera Oe3HamopHbIX TpyO. Bomocnusbi
Krnaccudukanus u mpornyckHasi ClioCOOHOCTb.

JIBuKeHNE MO3eMHBIX BOJ. 3aK0oH GuibTpaiuu (3akoH Japcn).

Pazoen 3. ObIIAA CXEMA BOAOCHABXEHHUA U
KAHAJIN3AIINU HACEJIEHHBIX MECT.

O6mas cxeMa BoJIOCHAOKEHHs HaceleHHbIX MecT. OO0mas cxemMa KaHanu3a-
MM HACEJICHHBIX MeECT. ODJEMEHThl CHUCTEM BOJOCHAOXKEHUS W KaHaJU3allUU.
BonocnabxeHue 1 BOIOOTBEIEHHE MUKPOpailoHa B cpejie ero ooutanus, 0yab TO
METaIoJIUC WIN CeNbCKUM noM. McTopusi pa3BUTHS CUCTEM BOAOCHAOXKEHUS U
KaHaJIM3aluu.

Pazoen 4. BHYTPEHHHH  BOJOIIPOBOA 3JAHHH H
COOPYKEHHU.

Ha3snauenue, «kinaccudukamus, OCHOBHBIE  DJIEMEHTHI U  CXEMBI.
BononpoBonnbie cetu, TpyOompoBonbl, apmarypa. CxeMbl U  TMpaBuia
TPacCCUPOBKH.

Pasnen 5. OBOPY/JOBAHHUE BOJOITPOBOJA XOJI0AHOH BO/IbL

BBo1bI, BOTOMEpHBIE y3IIbl, YCTPOMCTBO CUETUYUKOB BOABI. BolOHATIOpHBIE U
peryJMpyromue €MKOCTH. Y CTaHOBKM IOBBIICHHs NaBieHUsA. KoHCTpynpoBaHue
BOJIONIPOBOa. Meponpustus 1no 60ps0e ¢ MoTepsiMU BOJBIL. YBsI3Ka 000pyJ0BaHUS
U CETEed CO CTPOUTEIBbHBIMU KOHCTPYKLIMSMH. Pacdyer BomompoBoga XOJIOJHOU
Bo/bl. Pexxum Bogonotpebnenus. Onpezaenenue TpeOyeMbIX TaBICHUIA B CHCTEME.
Pacuer u nonbop 00opyioBaHus.

Pasnen 6. IIPOTHBOIIOKAPHBIH BO/JOIIPOBO/].

Knaccudpukanuss u TpeOoBaHMS K TPOTHUBOMOXKAPHBIM BOJONPOBOAM.
ABTOMAaTHYECKHAE CUCTEMBI MIOKAPOTYLICHUS.

Pasznen 7. BHYTPEHHSASA KAHAJIM3ALIUS 3JIAHUMA.

Cuctembl BHyTpeHHeW KaHanm3anuu. Knaccudukanus U OCHOBHBIE
AJIEMEHTBI BHYTPEHHEN KaHAJIN3ALUH.

beiToBas n noxzaesas kaHanu3anus. Pacyer M MpoOEeKTUPOBAaHUE BHYTPEHHEN
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KaHaJIU3alMOHHOM CETH.

Paspnen 8. HAPY/KHBIE CETH H COOPY/KEHHA CHCTEM
BO/IOCHAB/KEHHA.

CucteMbl M cXeMbl BOJOCHAOXEHUS HaceleHHbIX MecT. CucreMbl
BojocHaOxkeHus. [loTpeObuTenu BOAbl B 374aHUAX, HACEIEHHBIX IyHKTaX, Ha
npousBojicTBe. Kitaccudukanus cuctem BoAocHaOkeHUs. PeXuUMBl U HOPMBI
BojonoTpedsienusi. OCHOBHBIE AJEMEHTHl U CXEMbl BOJONPOBOJOB HACEIEHHBIX
MECT M MPOMBIIUIEHHBIX NOpeAnpuaTui. HapyHble BOJIOINPOBOJIHBIE CETH.
Cxembl cereil M 000pyAoOBaHME. YCJIOBUS NPOKIAAKH CETE B ropojie U Ha
MPOMBILIJIEHHBIX npeanpuatusax. OCHOBBI pacdeTa ceTed. Perymupyromue wu
3amacHble eMKOCTH. BpiOOp MecTopacnosioKeHHs BOJOHANOpPHOW OalrHu.
BononanopHsie YCTPOMCTBA. [TpuHIMI JIENCTBUS, KJaccudukanus,
KOHCTPYKIIMM M XapaKTepPUCTUKH LEHTPOOEKHBIX HacocoB. BomompoBoaHbie
HacocHble  cTaHuuU. TpebOoBaHuss K  mnuTheBOW  Boae. Ouunctka U
o0Oe33apaxxuBaHue BOJbl. TEXHOJOTMYECKHE CXEMbl OYHUCTKU MPECHBIX BOJI.
BonozabopHbie coopyxkeHus. 30HbI CAHUTAPHOUM OXPaHBI.

Pasnen 9. HAPY/KHBIE CETH H COOPY/KEHHA CHCTEM
BO/IOOTBEJAEHHUA (KAHA/IU3AIIHA).

CucTteMbl U CXeMbl BOJAOOTBEACHUS (KaHATNU3ALUK) HACEICHHBIX ITYHKTOB.
OcHOBHBIE DJIEMEHTBHl KaHanu3auuu e€ cxeMmbl. CHCTEMBbl KaHAJIM3alUu.
OcHOBHBIE TaHHBIE U151 MPOCKTUPOBAHMS KaHAJIN3allMOHHOU ceTu. Pacuer

KaHaJIu3almoHHOM ceTu. CKOPOCTU U YKJIOHBI, I1yOrHa 3all0kKeHus Tpy0o-
IPOBOAOB. MeTOIbI OUMCTKU CTOYHBIX BOJ U COCTAB OYUCTHBIX COOPYKECHUU.

4.3. Jlekuuu

Ne i/t Ha3zBanmne Tembl O0BeM yacoB

Ounas 3aounas
dhopma dpopma

Beenenne. OCHOBHbBIC HAIIPABIICHHS U 2 1
MEPCIEKTHUBBI Pa3BUTHS WHKEHEPHBIX CUCTEM
1 (ceteit m 000OpyI0BaHUS) B PA3BUTHH
CTPOUTENBCTBA, OJIArOyCTPONCTBA 3/1aHUH,
00BEKTOB M HACEJICHHBIX TYHKTOB

OCHOBHBIC 3aKOHBI Ir'uaApoCTaTUKU U UX 2 2
IIPUITOKCHUS. ypaBHeHI/IH ABMKCHUS X KUJKOCTH
2 yYPABHCHHUEC HCPA3PBIBHOCTH IIOTOKA, YPABHCHUC
EepHy.]'IJ'II/I AJI IIOTOKA )KUJAKOCTH, YPABHCHUC
PAaBHOMCPHOI'O ABHMXKCHUA ) KUJIKOCTH.

FI/I,I[paBJ'II/I‘IeCKI/Ie COIIPOTUBJICHHA. Hcteuenue 2 -
KUAKOCTHU YCPE3 HACAAKH.

OCHOBBI THJIPaBIMYECKOTO pacyeTa 2 1
TpyOOIPOBOJIOB.

PaBHOMepHOE IBHKEHHE KUJKOCTH B OTKPBITHIX 2 -
5 pycnax. Pacuetnsie popmyinsl. OcobeHHOCTH
T'HJIPABJINYECKOr0 pacueTa Oe3HanopHbIX TpyoO.

Bonocnusel. Knaccuduxaius u nporyckHas 2 -
crnocoOHOCTh. [ 'napaBnnyeckuii pacyeT BOAOCIHBOB.
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7 JIBUKEeHHE MOA3EMHBIX BOJI. 3aKOH (HIIbTPAINH 2 -
(3akoH [lapcm).
8 BHyTpeHHUI BOAONIPOBO 3AaHUN U COOPYKEHUI 2 1
9 [IpoTuBONIOKapHBIN BOJIOIPOBOA 1
MoHTaX, HCIIBITAHUS U YKCILTyaTaIus 1
10 BHYTPEHHUX BOJIOMPOBOJIOB 3/IaHUN U
COOPY>KEHHI
11 BHyTpeHHss KaHanu3auys 34aHUN U COOPYKEHUN 2 1
12 briToBast u moxaeBast KaHaJImauHvaPacqu " 2 -
MPOCKTUPOBAHNE KaHAJIM3AIMOHHON CETH.
13 HpOI/ISBOI[C’EBeHHa?I KaHaJIU3aIus 3JaHIi 1 2 -
COOpY KEHHH
14 Hapy»Hble ceTH 1 COOpYKEHUS CUCTEM 4 1
BOJIOCHA0XKEHMSI.
TpeOGoBanus kK muTheBOM Bojie. OUnCTKA U 2 -
15 ob6e33apaxuBaHue BOAbL. TEXHOTOTHYECKHIE
CXEMBI OYUCTKH MPECHBIX BOJI.
16 Hapy»Hble ceTH 1 COOpYKEHUS CUCTEM 4 1
BOJIOOTBEICHUS (KaHAJIM3a1us)
Hroro: 34 8
4.4. IlpakTnyecKkue (CeMUHAPCKHE) 3aHATHUS
Ne i/ Ha3zBanue Tembl O0bem yacos
Ounas 3aounas
dbopma dbopma
VYpaBHeHUsI IBHKEHUS KUIKOCTH YpaBHEHHE
1 HEpa3phIBHOCTH TMOTOKA, ypaBHeHUE bepHymym s 2 1
MOTOKA XUJKOCTH, ypaBHEHUE PAaBHOMEPHOTO
JIBUIKCHUSI )KUIKOCTH.
I'mapaBnuueckue conpotuBienus. Mcreuenue
2 KUJKOCTH dyepe3 Hacaaku. OCHOBBI 2
TUIPABIMYECKOr0 pacyeTa TpyOOomnpoBoI0B
PaBHOMepHOE ABMKEHUE )KUJIKOCTH B OTKPBITHIX 2
3 pyciax. Pacuernsie popmyibl. OcobeHHOCTH
TUIPABIMYECKOT0 pacyeTa 0€3HAMOPHBIX TPYO.
4 BryTpeHnHuii BOJonpoBo; 37aHUH U COOPYKEHUN 2 1
5 BHyTpeHHss kaHanM3a1us 31aHUN U COOPY>KEHUN 2 1
5 brrtoBas u noxaeBas kananuzanus. Pacuer u 2 1
MIPOEKTUPOBAHNE KaHAIN3AIIMOHHON CETH.
7 Hapy>xHble ceTu U cOOpyKEHUS CUCTEM 2 -
BOJOCHAOKEHHUS.
TpeboBanus k nuTheBoil Boge. OuncTKa u 1 -
8 o0e33apakuBaHue BOJbl. TeXHOIOTHYECKHE
CXEMBbI OYUCTKH MPECHBIX BOJI.
9 Hapy>xHble ceTu U cOOpyKEeHUs CUCTEM 2 -
BOJIOOTBEJICHUS (KaHAIM3AIHs).
Hroro: 17 4

4.5. JlabopaTopHble padorsl. He npenycMmoTpeHo.



4.6. CamocTosiTe/IbHASA

adora CTyICHTOB

Ne Ha3Banue TeMbl Bua CPC O0bem yacoB
n/n Ounasn 3aouHnas
¢popma dpopma
VYpaBHeHUS IBIKEHUS IMoaroroBka k 3 9
KUJIKOCTH ypaBHeHHe IMPAKTUYCCKUM 3aHATUAM, K
HEPa3pbIBHOCTHU IIOTOKA, TEKyIEMY 1
1 | ypaBuenue Beprymu s MPOMEKYTOHHOMY
HOTOKA 5KUJIKOCTH, KOHTPOJIIO SHAHMH 1
YpaBHEHHUE PAaBHOMEPHOI'O YMEHHH.
JIBHKEHUSI )KUJIKOCTH.
I'mppaBnnueckue IMoaroroBka k 2 9
conpotuBiicHus. lcreyenue | MPAKTUYCCKUAM 3aHATHSM, K
2 JKUJKOCTH Yepe3 HacaaKH. TCKyIeMy 1
OCHOBBI THIPABJINYECKOTO MPOMEKYTOTHOMY
pacueTa TpyOOIIPOBOIOB KOHTPOJIO 3HAHMH 1
YMEHHH.
PaBHOMEpHOE IBMXKEHHE [oxroroska 2 9
KNIKOCTU B OTKp],ITI)IX IMPAKTUYCCKUM 3aHATUAM, K
3 pycnax. PacuetHbie TEKyIEeMy 1
bopmyier. OCOOEHHOCTH POMEKYTOUHOMY
THIPABIIMYECKOTO pac-ueta | \or 1 POTHO SHAHMH |
0e3HanopHbIX TPYO. YMCHHH.
BuyTpeHHui1 BOIONPOBOT [Monroroska 2 9
3IaHUN U COOpy>I<eHI/II71 [PaAKTUYECKUM 3aHATUAM, K
4 TEKyILIEMY U
MPOMEKYTOUHOMY
KOHTPOJIIO 3HAaHUU U
YMEHUH.
BuyTpeHHss KaHAIM3aus Iloaroroska K 2 9
3JIaHUH U COOPY KCHHIM MPAKTAYECKAM 3aHATHUSIM, K
5 TEKyILIEMY U
IIPOMEKYTOUHOMY
KOHTPOJIIO 3HAaHUM U
YMEHHH.
HapyxHble ceTn u IMToaroroBka K 4 9
COOPYKECHHUA CUCTEM NPAKTUYCCKUM 3aHATHUAM, K
6 BOJIOCHAOXKEHUS. TCKyILIEeMy U
IIPOMEKYTOUHOMY
KOHTPOJIIO 3HAaHUH U
YMEHUH.
TpebGoBaHMS K MUTHEBOI [MoaroroBka k 2 8
BOJC. OIII/ICTKa u MPaKTUYCCKHUM 3aHATHAM, K
7 o0e33apakuBaHue BObI. TCKyIIEMy K
TeXHOIOrMYECKUE CXEMBI TIPOMEKYTOHOMY
OYMCTKH MPECHBIX BOJI. KOHTPOJIO SHAHMH 1
YMEHMH.
Hapy>KHbIe CEeTU U IloaroroBka k 4 10
COOpY)KeHI/IH CUCTEM IMPAKTUYICCKUM 3aHATUAM, K
8 BOJIOOTBCACHUS TCKyIIEMy 1
(KaHaHI/I3aHI/I5{) . HpOMe)KYTOLIHOMX
KOHTPOJIXO 3HAHUHU 1
YMEHUH.
9 KypcoBas npoektnas pabora | [Toaroroska k 12 24
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«IIpOeKTUPOBAaHUE CUCTEMBI | MPAKTUYECKUM 3aHATHAM, K
BHYTPEHHETO BOAOIIPOBOAa | TCKYIICMY U

M KaHaJIM3aliH KUJII0ro 3- HPOM@KYTOqHOM}V’
3TXHOTO 3JaHHs 1 KOHTPOJIIO SHAHMH 1
JIBOPOBOIA YMEHUI.
KaHAJIM3AIIMOHHONU CeTU»
Hroro: 33 96

4.7. KypcoBble padoThl/TIPOEKTHI.

KypcoBas pacuetHo-rpaduueckas padora «IIpoexkTupoBaHHE CHCTEMBI
BHYTPEHHETO  BOJONPOBOJA M KaHaNu3allMM  SKWJIOr0  3-3TaXXHOTO
OJIHOCEKIIMOHHOTO 31aHMsl U IBOPOBOM KaHAJIU3ALMOHHON CETH».

5. O0pa3oBaTejibHbIE TEXHOJIOTUH

[IpenoiaBanre MUCIMILIAHBI BEACTCS C NMPUMEHCHHEM CIICYIONIUX BHUIOB
o0pa3oBaTeIbHBIX TEXHOJOTHI:

e TPAJIMIIMOHHBIC O0BICHUTEILHO-WILITIOCTPATUBHBIE TEXHOJOTHUH, KOTOPHIC
o0ecIeynBaroT JOCTYMTHOCTh YYCOHOT0 MaTepHasia Jijisi OOJIBIIMHCTBA CTYACHTOB,
CHUCTEMHOCTh, OTPaOOTAaHHOCTh OPTaHU3AIMOHHBIX (DOPM U MPHBBIYHBIX METOJIOB,
OTHOCHUTEJIPHO MaJIbIC 3aTPaThl BPEMECHU;

® TEXHOJIOTUU TPOOJIEMHOTO OOY4YCHHs, HaIpaBJICHHBIC Ha pa3BUTHE
NIO3HABATEIILHOW AKTUBHOCTH, TBOPYECKOW CaMOCTOSTENFHOCTH CTYACHTOB W
IpeIoarapIre Mocle0BaTeIbHOe U IIeJICHANPABICHHOE BBIABHKCHHUE TEpE]
CTYZICHTOM IT03HABATEBHBIX 3ajad, pa3peliecHHe KOTOPHIX MO3BOJSET CTYyIECHTaM
aKTUBHO YCBaWBaTh 3HAHUS (UCIIOJB3YIOTCS TMOHMCKOBBIE METOMBI; MOCTaHOBKA
TIO3HABATEIbHBIX 3a71a4);

e TCXHOJIOTUW pPa3BUBAIONICTO OOYYCHHS, TO3BOJSIONINE OPHEHTUPOBATH
y4eOHBIN TPOIeCC Ha MOTCHIMATbHBIC BO3MOXHOCTH CTYICHTOB, UX PEAIN3AINIO
Y pa3BHUTHE;

e TCXHOJIOTUM KOHIICHTPHUPOBAHHOTO OOYYEHHsS, CYTh KOTOPBIX COCTOUT B
CO3IaHMM  MAaKCHUMaJIbHO  OJIM3KOM K  €CTECTBEHHBIM  IICHXOJOTHYCCKHM
OCOOCHHOCTSIM UEJIOBEYECKOTO BOCIPHATHS CTPYKTYpPHl yd4eOHOTrO Tmpolecca |
KOTOpBIE Jal0T BO3MOKHOCThH TJIYOOKOTO M CHCTEMHOTO W3YYCHHUS COJACpPIKAHUS
y4eOHBIX TUCHUILINH 32 CYET OOBETMHECHHSI 3aHATHI B TEMAaTUYECKHE OJIOKU;

e TEXHOJIOTUU MOJYJIHHOTO OOYUYEHUS, TAIOIINE BO3MOXXHOCTH 0OCCTICUEHHUSI
rUOKOCTH Tporecca 00ydeHus, afanTally €ro K MHANBUIYaIbHBIM TOTPEOHOCTIM
U OCOOGHHOCTSIM  oOywaromuxcst (MPUMEHSIOTCA, Kak  MpaBUJio, TpHU
CaMOCTOSATEITLHOM OOYYCHHUH CTYJACHTOB [0 WHAUBUIYATLHOMY YUYCOHOMY TUTaHY);

e TexHOJOTUN AU EepeHIIMpOBaHHOTO  OOy4YeHHS, OOCECICUNBAIOIINEC
BO3MOXHOCTh CO3/IaHWS ONTHMAIBHBIX YCJIOBHHA [JIi Pa3BUTHS HMHTEPECOB U
CIIOCOOHOCTE  CTYIEHTOB, B TOM YHCJI€ W CTYJICHTOB C OCOOBIMHU
o0Opa3oBaTeIbHBIMA TOTPEOHOCTSAMHE, YTO TIO3BOJIIET PEaanu30BaTh B KYJIbTYPHO-
o0pa3oBaTeIbHOM TMPOCTPAHCTBE YHHUBEPCUTETa UJACK CO3JaHHS  PaBHBIX
BO3MOXHOCTEH JIJIs1 TOJTy9IEeHHSI 00pa30BaHUs
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e TEXHOJIOTUU aKTUBHOT'O (KOHTEKCTHOTO) O0YyUY€HHsI, C TIOMOIIbIO KOTOPBIX
OCYILIECTBIISIETCS. MOJCIUPOBAHUE MPEAMETHOTO, MPOOJIEMHOTO M COLMAIBHOTO
comepkanust  Oynymiedt  mpodeccHoHanbHOM  NESITENBHOCTH  CTYJIEHTOB
(MCTIONB3YIOTCSI AKTUBHBIE M HHTEPAKTHBHBIC METOIBI OOYUCHUS) U T.1I.

MakcumanbHast 3((QEKTUBHOCTh MENArorMyecKkoro mpouecca JOCTUTaeTCs
MyTeM KOHCTPYHPOBAHUS ONTUMAIBLHOTO KOMILUIEKCA TIEAarornueCKiX TeXHOJIOTHMA
u (WIM) WX DJIEMEHTOB HAa JWYHOCTHO-OPUEHTUPOBAHHOM, EATEILHOCTHOM,
JTMAJIOTUYECKOM OCHOBE M HCIOJIb30BAHUS HEOOXOJHUMBIX COBPEMEHHBIX CPEJICTB
o0y4eHusl.

6. Y4eOHO-MeTOAUYECKOE U NMPOrPaMMHO-UH(POPMALIMOHHOE
obecrnieyeHHne JUCUMIJIMHBI:

a) OCHOBHAaf JHUTepaTypa:

l. Opinos E.B., IH)XeHepHbIE CUCTEMBI 3JaHUN U COOPYKEHUH,
BogocHaOxeHue u BogooreaeHue. / E.B. Opnos - M.: UsnarensctBo ACB, 2017.
- 218 c. - ISBN 978-5- 4323 0113-0 - Texer : anexTponHbIH // IBC "KOHcynLTaHT
cryaeHTa" [caiT]. - URL :
http://www. studentllbrary ru/book/ISBN9785432301130.html . - Pexwum moctyma:
O TIOJIMTHCKE.

2. ®enoposckas T.I'.,BogocHabkeHre U BOJOOTBEICHUE KUION 3aCTPOUKHU
/ T.I'. ®enoposckas, B.b. Bukynuna, B.A. Heuuraea, O.fl. MacnoBa - M.:
Uznarensc-tB0 ACB, 2017. - 144 c. - ISBN 978-5-93093-976-7 - Tekcr:
anektpoHueii  // OBbC "KoncympranT cryaenta": [caiit]. - URL --
http://www.studentlibrary.ru/book/ISBN9785930939767.html . - Pesxxum moctyma:
10 TOJIHKCKE.

3. IleproB A.I'., BomocHaGkeHue MpoMBINIIIEHHBIX Tpeanpusituii / [lepBoB
A.I'. - M.: U3narensctBo ACB, 2019. - 378 c. - ISBN 978-5-4323-0219-9 - Tekcr:
anektponubii  //  ObC  "Koncymprant crymenrta': [caiit]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785432302199.html. - Pexum mocryma:
10 MOJIHKCKE.

0) 10MOJIHUTEILHAS JUTepaTypa:

1. Kamumyn B. W. T'mapaBnmka, BOgOCHAOXKEHHWE W KaHAIHM3AIIUS:
yueb.nmocobue mis By3oB / B. U. Kamumyn. — 4-e usn., nepepab. m gom. — M.:
Crpoituznar, 2004. — 397 c. (HTb UCA u KKX).

2.  Boponos 0.B. BomootBenenue.: YueOnoe uznanue. / Boponos 10.B.,
AnexceeB E.B., IlyraueB E.A., CanomeeB B.II. - M. : U3narensctBo ACB, 2018. -
416 c. - ISBN 978 o- 93093 983 5 - Tekcr : anexkrponnsiit // DbC "KOHcynLTaHT
cTtyaeHTa" [caiiT]. - URL X
http://www. studentllbrary ru/book/ISBN9785930939835.html . - Pexum mocryma:
0 TOJIMHKCKE.

3. Smmeesa D.Y.Unxenepnrie cetr. BogocHadxeHnue u BOI0OTBEICHUE-
'yueOHO-MeToInIecKuid KoMmruieke / 3. V. SImieeBa. (DaeKTpOHHBIN pecypc) —
Vaesgnosck: Yal'TVY, 2010. — 122 c.

4. BHyTpeHHUE CaHUTApPHO-TEXHUYECKHE ycTpoicTBa: CrnpaBOYHUK
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MpOeKTUpPOB-1IMKa B 3 yacTsax. Y.2. BogonpoBon u kananuzauus / nox pexn. W. T
CraposepoBa. — M.:Ctpoiinzaat, 1990. — 343 ¢. (HTb UCA u XKKX).

5. CHull 2.04.01-85*. BHyTpeHHUI BOJONPOBOJ M KaHAIM3ALMs 3JaHUN. —
M.:Crpoimsaar, 1995. - 72 c.

6. CHull 2.04.02-84*. BogocHaOxxenue. HapykHble ceTH U COOPYKEHHS. —
M.:Crpoiinzaar, 2000. — 176 c.

7.CHulI 2.04.03-85%*. Kananuzanus. HapyxHbie ceTu U coopyxeHus. — M.:
I'ocynapctBennsiii komuter CCCP no nenam crpourenscTsa, 1986. — 139 c.

8. CHullI 3.05.01-85*. BHyTpeHHUE CAaHUTAPHO-TEXHUUECKUE CUCTEMBI. —
M.:Crpoiinznar, 2000. — 24 c.

B) MeToAU4YecKHe YKa3aHus K NPAKTUYeCKUM 3aHATHIM

1. Meronuueckue yKazaHUsi K BBIMOJHEHUIO KypCOBOM paboOThl 1O
muciuiuinee: «HXeHepHble CUCTEMBI 3IaHU U COOPY>KEHUN (BOJIOCHA0KEHUE U
BOJIOOTBE-JICHHE C AJIEMEHTaMH TUAPABIMKH) » (DJNEKTPOHHBIM pecypc) A
ctynenToB HampasieHuss noarotoBku 08.03.01 «CtpoutensctBo», 20.03.02.
«IIpupogo-ob6ycTpoiictBo u Bogomosb3oBaHue» u  38.03.10 «KunumniHoe
XO35IUCTBO ¥ KOMMYHalIbHAst HHPpacTpykTypa». Coct.: KBenuens A.JI. — Jlyranck:
NCA u )KKX JIHY um. B.[lans, 2018. - 38 c.

2. Metonuueckue ykazaHUs K BBITIOJIHCHUIO TMPAKTUYECKUX 3aHATHU |
CaMOCTOSI-TEJIbHOM paboTe mo nucuuiuinHe: «HXeHepHble CUCTEMBI 3IaHUI U
coopyke-HuM (BOJOCHAOKEHHE U BOAOOTBEJEHUE C DJIEMEHTAMU THAPABIUKH) »
(OnexTpoHHBIH pecypc) sl CTYIEeHTOB HamparieHuss moaroroBku 08.03.01
«Cmpoumenvcmeo» 20.03.02. «Illpupoooobycmpoiicmeo u 6000no0ab308anue) u
38.03.10 «KunuiHoe X034MCTBO M KOMMYHalbHas uHppacTpykrypa». Cocr.:
Ksennens AJL.: UCA u XKKX JIHY um. B.[lans - JIyranck: 2018. - 32 c.

I') HHTEPHET-PecypChbl:

MunucTepcTBO oOpa3zoBaHusi W Haykum Poccwmiickoii ®enepanuu  —
http://MmuHOOpHaYKH.pD/

denepanpHas ciayk0a 1Mo Haa3opy B cdepe oOpa3oBaHUsS W HAYKH —
http://obrnadzor.gov.ru/

MunucrtepctBo obpazoBanus u Hayku Jlyranckoit Haponnoit PecriyOmmku —
https://minobr.su

Haponnsrii coBer JIyranckoir Hapogno#i Pecry6muku — https://nsinr.su

[Topran ®enepanbHBIX TOCYAAPCTBEHHBIX OOpPa30BATENbHBIX CTaHIAPTOB
BhICIIIEro oOpa3oBanwmst — http://fgosvo.ru

®denepanphblii mopran «Poccuiickoe oopaszoBanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EamHOe OKHO mOCTyma K 00Opa3oBaTEeIbHBIM
pecypcam» — http://window.edu.ru/

®enepanbHblii  LEHTP HH(POPMAILMOHHO-00PA30BATENIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMbI M PeCypPChl

ONeKTpoHHO-0uOnMnoTeunass  cucrteMa  «KOHCynbTaHT  CTyA€HTa»  —
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

http://www.studentlibrary.ru/cgi-bin/mb4x

DNeKTpOHHO-OMOIHOTeUHAS cucreMa «StudMed.ru» —
https://www.studmed.ru

NudopmannoHHbIH pecypc OnOIMOTEeKHU o0pa3oBaTe/bHOM
OpraHu3auuu

Hayunas oubanorexa umenu A. H. Konsiesa — http://biblio.dahluniver.ru/
Hayunas 6ubnuorexa MCA u XKKX

/. MaTepuaJibHO-TeXHUYeCKOe olecredeHne JMCUMIINHbI

OcBoenne aucuuIUIMHbl «VHKEHEpHBIE CHCTEMBI 3JaHUM U COOPYKEHUHI
(BogocHaOXXEHHE U BOJOOTBEACHHUE C DJIEMEHTAMU THAPABIMKH)Y» MpEArosaraet
UCIIOJIb30BAHUE AKAJAEMHUYECKUX ayIUTOPUM, COOTBETCTBYIOIIUX JACUCTBYIOIIUM
CaHUTAPHBIM U NPOTUBOIIOKAPHBIM IIPABUJIaM U HOPMaM.

IIpouee: pabouee MecTo IpenojaBaTess, OCHAIIEHHOE KOMIIBIOTEPOM C

noctynom B MIHTepHeT.

IIporpaMMHOe obecrieueHue:

DYHKIUOHAJIBHOE
Ha3HAYCHHE

BecniaTHoe mporpaMMHoOe
odecreuyeHue

CcebLIku

OducHepril makeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OrnepariioHHas CHCTEMa

UBUNTU 19.04

https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

Bbpayzep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpayzep

Opera

http://www.opera.com

ITouTOBBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

dain-MeHemKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop

7Zip

http://www.7-zip.org/

I'padmueckwmii pemakTop

GIMP (GNU Image
Manipulation Program)

http://www.gimp.org/
http://gimp.ru/viewpage.php?page id=8
http://ru.wikipedia.org/wiki/GIMP

Penaxktop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Ayauormenep

VLC

http://www.videolan.org/vic/
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http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

(BotocHa0KeHUe W BOJAOOTBEIEHHE € JJIeMEHTAMH I'HIPABINKH ))»

8. OueHouHbIe CpeACTBA MO AMCHUIIUHE

ITacnopr (poHAa OLIEHOYHBIX CPEACTB
1o y4eOHoi# nucuuminue « MHKeHepHbIe CHCTEMbI 31aHUI U COOPYKeHHU I

[lepedyeHb KOMMETEHIIHNH (3JIEMEHTOB KOMIIETEHLIUM ), (HOPMHUPYEMBIX B
pe3ysbTaTe OCBOEHUS YUeOHOM NMCIMIIUHBI

~~
= ®
= ® =
= = 3
5 HNuaukaropsl s T
= DopMyJIHPOBKA N . 2 B >
Ne ) JAOCTHKEHUH Tembl yueoHOM CR-
E KOHTPOJIUpYeMO & &=
n/n = N KOMIIETeHIIM U AUCIHUIIMHBI E = a
S i KOMIeTeHINH M s =
Z (Mo aucuMUIJIMHE) = 3
=
2 &3
2
1 | OIK-10 | ciocoGHOCTH OIIK-10.1. Tema 1. 4
OCYIIECTBJIATh U CocrTaBienue epeYHs BBenenue. oCHOBHBIC
OpraHu30BbIBATH BBITTOTHCHIS pabot HAIPABJICHUS U
TeXHI/IT-IeCKyIO HpOI/ISBO)ICTBeHHBIM TNEPCIICKTHUBLI pa3BUTHA
BKCHHyaTaI_[I/I}O, HWHXXCHCPHBIX CUCTEM.
nojjpa3aesieHueM o
TEXHITHECKoe TeXII{)H‘IeCKOﬁ Tema 2
00CTy)KHBaHUE U Kparkwuii 0630p
PEMOHT 0GBEKTOB OKCIUTyaTalunun DIIEMEHTOB I'UIPABJIMKH.
CTPOUTENBCTBA (TexHHUYECKOMY O6Tema 3.
W/YITH SKAJTHITHO- 00CITy)KMBaHUIO WA Hlafé cxema
BOAOCHAOXCHHUS U
KOMMYHAJIBHOT'O PEMOHTY) HWHXCHEPHBIX iaHanma -
XO3SCTBa, CHCTEM BOIOCHAOKEHHS 1
IDOBOIUTE OINOOTBEIIE HACCJICHHbBIX MECCT.
POBOIMTE " _ BOLOOTBEJCHNUS Tema 4.
TEXHUICCKNHU 3[IaHUU U COOPYKEHUU BHyTpenHuit
Ha/0p 1 OIIK-10.2. BOJIOIIPOBOT 3IaHHIH U
3Iécnepm3y CocTaBleHHE HEPEedHs COOPYKEHHI.
OOBCKTOB %
MEPOIPHATHIA 1o Tema 5.
CTPOUTCIIBLCTBA
p KOHTPOJTIO O6opyi0BaHuE )
BOJIOIIPOBO/IA XOJIOLHOMU
TEXHUYECKOTO
BOJIEBI.
COCTOSIHUSI U PEKHMOB Tema 6.
paboThl  MHXKEHEPHBIX TIpOTHEOTIOKAPHBIT
CUCTEM BOJOCHA0XKEHUS BOZONPOBOJL.
u BOJIOOTBEICHUS Temal.
371aHUN U COOPYKEHUN BryTpennss
OHK_lO 3 OHeHKa KaHaJIu3anus 3,Z[aHPII>i.
Tema 8.

TEXHHUYSCKOTI'O
COCTOSIHHUS
WHXEHEPHBIX CUCTEM
BOJOCHA0KEHHUSA U
BOJIOOTBEJICHUS 3MaHUN
U COOPYKECHUH

Hapyxnsbie cetn u
COOPYIKEHHUS CUCTEM
BOJOCHAOKEHUS.
Tema 9.
Hapy>xHble cetn u
COOPYKEHHSI CHCTEM
BOJOOTBEICHUS (
KaHAJIM3aIIHs )
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Ilokazarenu u KPpUTCPHUH OLICHUBAHUA KOMHGTGHHHﬁ, OIMHCaHUC IIKaJI ONCHHUBAHUA

<
&
e 5
=)
S
Ne Kox HNuauxaropsl ILnanupyemsie Konrposmmpyemsie g2 9
- AOCTHKEHUH | pe3yJbTaThbl 00y4YeHUsi | TeMbl y4eOHOi z 2
/I | KOMIEeTeHUHH )
KOMIIETEHLIMH o TUCUMILIUHE AU CHMIIMHbI E ?
-
= g
=
o
1. | OIIK-10 OIIK-10.1. 3HaTh: Tema 1. v
)
CIIOCOOHOCTD OIIK-10.2. OCHOBBI ' JIPaBJIMKHU Beenenue. oCHOBHBIC = 5
OCYWIECTBIATh U | OIIK-10.3. CHCTEM BOJOCHAOKEHHUSI HAIpPaBICHUS 5 %
OpTraHu30BBIBATH BOJOOTBECHUS, MCPCIICKTHUBBI =
TEXHUYECKYIO coJiepkaHue mpooaeM pasBUTHA E
JKCIUTyaTaIHIo, (yHKIIMOHUPOBAHUS WHXCHEPHBIX CHCTEM. | .
TEXHUYIECKOE UH)KCHEPHBIX CHCTEM Ter’ 2. =
00CITyKHMBaHUE BOJOCHA0KEHUS 1 Kparxuii 0630p §
U PEMOHT BOJIOOTBE/ICHUS 3aHUH 1 3JICMCHTOB 3
o o
00BEKTOB COOPYKEHHUH U m;][vpaBngm. 3
ema 3.
CTPOHTETHCTBA 0COOEHHOCTH WX PabOTEHI; =
O061as cxema m
I/I/I/IHI/I OCHOBHBIC 3aKOHBI o
BOJOCHAOKEHUS U =
KHUJTHIIHO- €CTECTBEHHO-HAYYHbIX S
KaHaJIu3aus E
KOMMYHAJILHOTO JMCLUIIHR U HACEICHHBIX MCCT. S
XO3SHCTBA, npodecCHOHATEHON Tema 4. 3
TPOBOZNTE JeATEITbHOCTH; By TpeHHit =
TEeXHUYECKUI 0COOEHHOCTH BOJIOINIPOBO 37aHHA H | 2
HaJ30p U OpraHM3aIi HayIHO- COOpYIKEHH. =
IKCTIEPTH3Y HCCIIEI0BATEIbCKUX, Tema 5. =
OOBEKTOB Hay4YHO-OTPaCIEBBIX O6opynoBaHue ;
CTPOUTEIHCTBA pabor; BOJIONIPOBOIA >
METO/IbI TPOSKTUPOBAHHS XOJIOHOI BOJIBL. '8
Y MOHUTOPHUHTA 3JJaHUN U Tema 6. E
COOPYKEHHH, X [TpoTuBoOIIOXKAPHEIIA a
KOHCTPYKTHUBHBIX BOZONIPOBOL. 2
5]€MEHTOB U Tema . 53
O
MHKEHEPHBIX CHCTEM, BuyTtpennsis e
BKJIFOYAS METO/IbI KaHaJIu3anuAa 30JaHUN.
Tema 8.

pacueTHOro 00OCHOBaHUS;
COBPEMEHHbBIE YCTPOUCTBA
OTEYECTBEHHOT'O U
3apy0OexxHOTO
MPOM3BOJICTBA B 00JacTH
POEKTHPOBAHUS U
CTPOUTENLCTBA
WH)XEHEPHBIX CHCTEM
BOJIO-CHAOXKEHUS U
BOJIOOTBEJICHHUS;
HalpaBJICHUS U
NEPCIEKTUBbI Pa3BUTHS
MH)KEHEPHBIX CHCTEM
(cereii u 00OpyOBaHUS),

Hapy:xHsbie cetu u
COOPYXKEHHUS CHCTEM
BOJLOCHAOKEHUS.
Tema 9.

Hapy>xHble cetn u
COOPYKEHHSI CUCTEM
BOJOOTBEICHUS (
KaHaJTA3aII¥s )
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METOJIbI THIPABITNYCCKUX
pacyeToB CUCTEM
BOJIOCHA0KCHHUSI U

BOJIOOTBE/ICHHSI,
Ymersn:
aHAJIM3UPOBATh U
KPUTUYCCKU OLICHUBATH
pa3IU4YHbIC TCOPUH,
KOHIIEIIWH, TOAXO0IbI K
pa3paboTke cucteM
BOJIOCHAOXKCHHS U
BOJIOOTBE/ICHHSI,;
T€HEpUPOBATH HOBBIE
UJIEU IIPU PELICHUU
HCCIICZIOBATEIbCKUX U
MPAKTHYECKUX 33]1ad,
IMPOSABJIATE TOTOBHOCTDH
OCYIICCTBJIATHL HAYYHBIC
HUCCIICIOBAHUS U

IMOJIy4aTbh HOBBIC HAYYHBIC

pe3yJbTaThl B PELICHUN
aKTyaJbHBIX TPOOIIeM
HWHXXCHCPHBIX CUCTEM
BOJIOCHA0KCHUS U
BOJIOOTBE/ICHHUS,
MEHATh Hay4HbII U
Hay4YHO-TI€Jaroru4yeckuit
npouib cBOEH
pohecCHOHATBHO-
MeJaroruaecKon
JIeSITETHHOCTH;
OCYIIECTBIISIT
B3aUMOJICHCTBHE C
pa3IMYHBIMA
y4acCTHUKAMHU
00pazoBareIbLHOTO
mpolecca U Hay9YHOT O
KOJIJIEKTHBA HA
MPUHIIATIAX
JUATIOTUYECKOTO
OOIIIEHHUS;
WCTIONIb30BaTh B YI€OHOH
1 Ipo¢heCCHOHATEHOM
JIeSITETFHOCTH
YHUBEPCAITbHBIE H
CHETNaATN3UPOBaHHBIC
MPOrpaMMHO-
BEIYHCIUTEIHHBIE
KOMILUIEKCHI H CUCTEMBI
aBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS ;
BECTH cOOp, aHaJH3 U
CUCTEMaTHU3aIUI0
uH(OpMAaIUY 110
cucTeMam
BOJIOCHAOKECHHSI U
BOJIOOTBE/ICHY ], TOTOBUTH
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HAYYHO-TEXHUYECCKUE
OTYETHI, 0030PHI
myOJIMKAITUiA IO TAaHHON
TeMe;
pa3pabaTbIiBaTh
TEXHUYECKOE OCHAIICHUE
00BEKTOB
BOJIOCHA0XKECHHS U BOJIO-
OTBEJICHUS, pa3MeEIIaTh U
00CITy)KHBaTh
TEXHOJIOTHYECKOC
00opyIoBaHUE;
Baaners:
HaBbIKAMH
npo¢eCcCHOHATEHOTO
MBIIUICHUS,
CITIOCOOHOCTBIO K
0060011eH1I0, aHATTH3Y,
BOCIIPHUSTHIO
WHPOPMAITIH,
MOCTaHOBKE IICJTH U
BBIOODY ITyTEHl ee
JIOCTHIKCHHSI,
YMEHHSIMH pabOTHI B
KOJUICKTUBE U
KOOIIEpaIuu C
KOJIJICTaMU;
YMEHHUSIMH
po(heCCUOHATBHOTO
CaMOCOBEPIIICHCTBOBAHMS,
METOJaMH
MaTeMaTHIECKOTO
aHanm3a u
MaTeMaTHIECKOTO
(KOMIIBIOTEPHOTO)
MOJIETA-POBAHU,
TEOPETHYECKOTO H
9KCIIEPUMEHTAITEHOTO
WCCIIEZIOBAHUS;
METOJ]aMH U TIpUEeMaMH
yIpaBIeHUS
KOJIIEKTHBOM,;
MpreMaMH pacdera u
MPOEKTUPOBAHUS CHCTEM
BOJOCHAOXEeHHS U
BOJIOOTBEJICHHSI, & TAKXKE
METOJ]aMHt ITo00pa
CaHTEXHUYECKOTO
0o0opyoBaHUS;
METOJJaMH Pa3padOTKH
MIPOEKTHOW U paboyeit
TEXHUYECKOUN
JIOKYMEHTaInu B 0071acTn
MIPOEKTUPOBAHUS H
CTPOUTENHCTBA CUCTEM
BOJIOCHAOKECHHSI U
BOJIOOTBEJICHHUSI C
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HCTIOJIb30BaHUEM
COBPEMEHHOT'O
OTEYECTBCHHOTO U
HUMIIOPTHOTO
00opyIoBaHUS;
TEXHOJIOTHEH, METOJaMU
JIOBOJIKHA U OCBOCHWSI
TEXHOJIOTUYCCKUX
HPOILIECCOB
CTPOHUTEILHOTO
IPOM3BOJICTBA

A wnN e

OueHo4YHbIE CpeCcTBA AJIS MPOMEKYTOUYHOM aTTecTAlUM (3a4€T)
Bonpocsl k 3auery
1o Kypcy « AHKeHepHbIe CUCTEMBbI 31aHUN U COOPYKEHUH
(BogocHaOxkeHHe M BOAOOTBEACHHUE € 3JIEeMEHTAMM THIPABJIMKH)»

Cuctembl BOJIOCHA0XKEHHS HACEJICHHBIX MyHKTOB.

CxeMma BOOCHA0XKEHUSI HACETICHHOTO MYHKTA.

BonomnpoBoansie cetu. Cxembl, TpyObI, CIIOCOOBI MOHTaXA.
Bononposoansie konoarel. Mecra yctaHoBKU. KOHCTpYKTUBHBIE

OJICMCHTABI.

BOIIOS&GOPHI)IG COOPYIKCHHUA U3 IMTOBCPXHOCTHBIX UCTOYHUKOB.
BOIIOS&GOPHI)IG COOPYIKCHUA U3 IMOA3CMHBIX HCTOYHUKOB.

BuyTtpennunit BogonpoBoj X010 1H0M Boibl. Cxema. OCHOBHBIE DJIEMEHTHI.

[IpoTrBOMOXapHBIA BOAOMPOBO.

TexHonornueckas cxema BOAOIPOBOAHBIX OUYUCTHBIX COOPYKEHUH.
BonornpoBoiHbIe HACOCHBIE CTAHIINU.

CoopyKeHusl, yCTaHABIMBAEMbIE B BOAOIPOBOIHBIX CETSIX.
O6opynoBaHus, yCTaHABIMBAEMbIE B BOJIOIIPOBOIHBIX CETSX.
Oco0eHHOCTH BOIOCHAOKEHHSI MHOTOATAXKHBIX M BBICOTHBIX 3/IaHUIA.
BHyTpeHHss KaHanu3auus 31aHUN.

MycoponpoBO/IbL.

BayTpeHHHE BOJOCTOKH.

Cxema BOJIOCHa0KEHUSI MUKPOPANOHOB.

MecTHbIE YCTAHOBKH NEPEKAYKH U OUUCTKH CTOYHBIX BOJ 3/1aHUM.
CucTtembl KaHaM3allM1 HACEJICHHBIX TyHKTOB. BUbI CTOYHBIX BO/I.
CxeMbl KaHATM30BaHUS HACEJICHHBIX MyHKTOB. CIIOCOOBI TPACCHUPOBKH.
Cxema KaHalu3alMy HaCEJIIEHHOTO MyHKTa. OCHOBHBIE 3JIEMEHTHI

KaHaJIM3alluu.
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22. Hapyxnbie kananuzanuonnsie cetu. TpyObl. Komiexktopsl. Komoatis.

23. TexHonoruyeckas cxema KaHaJu3allMOHHBIX OYUCTHBIX COOPYKEHUI
ropoja.

24, KananuzanroHHbIE HACOCHBIE CTAHIINM.

25. CnocoObl OUYMCTKH CTOYHBIX BO/I.

26. CoopyKeHHsI MEXaHUYECKOW OYMCTKHU CTOYHBIX BOJI.

217, Coopy:xeHusi OMOJOTNYECKON OUYUCTKH CTOYHBIX BO/I.

28. Cnoco06b1 00e33apaKuBaHUs BOJIBI.

29. Coopy:xeHus 1o 00pabOTKe 0CaIKOB CTOYHBIX BOJ rOpoa.

30. BbrlTyCKH CTOYHBIX BOJ B BOJOEMBI.

31. BoniocHa0xeHue cTpouTENbHBIX MJIOMIAI0K.

32. Kananuzanus CTpOUTENBHBIX IIJI0MIAJIOK.

33. Hacockbl, npuMmeHsieMbie B BOJOCHA0KEHUH U KaHAJIU3AIUU.

34. YpaBHEHUS JIBWKCHUS KUIKOCTH. Y paBHCHHE HEPa3phIBHOCTH ITOTOKA.
VYpaBHeHue bepHyIIM I MOTOKA KUJIKOCTH. Y PaBHEHUE PaBHOMEPHOTO
JIBUKCHUS HKHUITKOCTH.

35. I'mapaBnuyeckre CONMPOTUBIICHUS. VcTedeHUE )KUIKOCTH Yepe3 HacaJaKu U
BoIoCIMBEI. Kitaccudukanus u npomyckHast ClIoCOOHOCTh BOJIOCITHBOB.

36.  OCHOBBI THIPaBINYECKOTO pacyeTa TpyOOIpOBOIOB.

37. PaBHOMepHOE ABM)KEHHE KUJKOCTU B OTKPBITHIX pyciiax. PacueTHas
dbopmya.

38. Pacmpenenenue CKOpocTel Mo CEUYEeHUIO MOToKa. JlomyCcTUMBIE CKOPOCTH
MOTOKA.

39. T'mapaBinvueckyd HaAaUBBITOJHEHIIIEE CEUEHNUE KaHana. PacueT KaHaIoB.
Oco0eHHOCTH THAPABIMYECKOTO pacdyeTa OE3HATIOPHBIX TPYO.

40. Bomocnusbl. Knaccudukamnus u mpomycKkHas criocOOHOCTb.

41.  JIBwxeHue MOA3E€MHBIX BOJ. 3akoH punbTparnuu (3axoH Japcn).
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Kpurepyuu 1 mkana oueHUBAHUA M0 OLIECHOYHOMY CPEACTBY IPOMEKYTOYHbIN

KOHTPOJIb (3a4eT)

[IIxana onieHnBaHusg
(uHTEepBas OAJITIOB)

Kpurepnii oneHnBaHuA

3a4TCHO

CryzaeHT 3HaeT NporpaMMHbBIN MaTepHrall, FPaMOTHO U
II0 CyTH M3J1araeT ero B yCTHOW WJIM IMCbMEHHOMN
dbopme, Tomyckasi HE3HAYUTEIbHbIE HETOUHOCTH B
YTBEPKJECHUAX, TPAKTOBKAX, ONPEIEIEHUAX U
KaTEeropusx WIK HE3HAYUTENbHOE KOJIMYECTBO OLIUOOK.
[Ipu 3TOM BnageeT HEOOXOJUMBIMU YMEHUSIMU U
HABbIKAMU IPH BBIMOJHEHUU MPAKTUYECKUX 3a]1a4.
Moxet gomyckathb 10 20% ommnOoK B M3J1araeMbIx
OTBETaXx.

HC 3a4TCHO

CTyIeHT He 3HaeT 3HAYUTENIbHOM YaCTH MPOrPAMMHOIO
Marepuana. [Ipu 3ToM fomyckaeT npyUHIUITHAIbHbBIE
OIIMOKH B JIOKA3aTeNIbCTBAaX, B TPAKTOBKE MOHATUN U
KAaTEeropuil, NpOosBISIET HU3KYIO KYJIbTYPY 3HAHUH, HE
BJIaJI€ET OCHOBHBIMU YMEHHSIMU U HABBIKAMU TIPU
BBINIOJIHEHUY MTPAKTHYECKUX 3a1a4. CTyIeHT
OTKa3bIBAETCS OT OTBETOB HA JIONOJIHUTEIIbHBIC
BOIIPOCHI
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®opMa JIMCTA U3MEHEHU U I0N0JIHeHU i, BHeCeHHbIX B POC

JInct n3MeHeHuil U JOTIOJTHEHUI

No
o/

Bunsl nonosHeHut
NU3MEHEHUU

Jlata u HOMEp
IPOTOKOJIa 3aCeTaHUs
kadenpsl (kadenp), Ha
KOTOPOM OBbLITH
PaccMOTpPEHBI U
0/100pEHbI U3MEHEHUS U
JIOTIOJTHEHUSI

[Toamucs (c
pacin@poBKOiA)
3aBEyIOIIETO
Kadeapoit
(3aBeMyIOIINX
kadeapamu)
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