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1. I'Iepequb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C

nrnaHnMpyemMmbiMu p

e3ynkTataMyu OCBOeHUs obpa3oBaTenibHON NporpaMmm

YHuBepcanbHble KOMMNeTeHLun
Tabnuua 1

HanmeHoBaHue
KaTeropum

(rpynnbi)
KOMMNeTeHunn

Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
KOMnNeTeHLumn KOMMeTeHuuun AOCTMXEHUA KOMNEeTeHUUn oby4yeHus

He NpeAyCcMOTpeHbl y4e6GHbIM NaHoM

06

wenpoceccuoHanbHble KOMNeTeHLUn
Tabnuua 2

Kog
KOMMNeTeHUUn

HanmeHoBaHue
KOMMNeTeHUumn

Koa n HaumeHoBaHWe nHAMKaTopa AOCTUXKEeHUSA PeSyanaTbI
KOMMNeTeHUuun 06y‘|eHVIF|

He NpeAyCcMOTpPeHbl Y4e6HbIM NfaHOM

MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3

Kog
KOMMNeTeHUuun

HanmeHoBaHue
KOMMNeTeHUun

Koa w HanmeHoBaHue
MHAUKaTOpa AOCTUXEHUS Pe3ynbTaTtbl 06y4eHus
KOMMNeTeHUuun

MK-1

CnocoBHOCTL BLIMOMHATL
paboTbl No
NPOEKTUPOBAHNIO CUCTEM
BOZIOCHaGXeHNs U
BOZOOTBEAEHNA

na-1 nkKk-1 31 NK-1.1

BbinonHseT pacyeTbl Ans 3HaTb: TpeboBaHWs HOpMaTUBHO-
NPOEKTUPOBAHUS CUCTEM TEXHUYECKOW LOKYMEHTaLUN U
BOAOCHaOXeHNs1 1 BOAOOTBEAEHNS HOPMAaTMBHbIX NPABOBLIX aKTOB MO
obbekTa NPOEKTUPOBAHUIO CUCTEMbI
BOOOCHa0XeHMsi 1 BOOOOTBEAEHMS

33 MK-1.1

3HaTb: Bugbl n metogmkm pacyeTos
CcUCTEMbl BOOOCHAGXeHMS 1
BOAOOTBEAEHUS

Y1 NK-1.1

YmeTb: Onpeaenstb METOAMKY pacyeTa
CUCTEMbI BOAOCHaGXEHNS 1
BOJOOTBEAEHNS B COOTBETCTBUN C
NOMNOXEeHNAMN HOPMATUBHO-TEXHUYECKOWN
[OKYMEHTaLMM U HOPMaTUBHBIX NMPaBOBbIX
aKTOB U BMAOM pacyeTa

Y3 NK-1.1

YMeTb: Beibupatb Hanbonee
3(phEKTUBHYH KOHCTPYKTUBHYHO CXEMY
CUCTEMbI BOAOCHaGXEHNS U
BOOOOTBEAEHMS

B2 MNK-1.1

BnapeTtb: MeToauKkol BbINOMHEHUS
WHXXEHEPHO-TEXHNYECKNX PacyeToB
CUCTEMbI BOAOCHaGXEHNS U
BOAOOTBEAEHUS

B3 MK-1.1

BnapeTb: MeToaukoi pacdeTta u nogdopa
NPOMYCKHOW CNOCOBHOCTM CUCTEMBI
BOJOCHa0XeHNsi 1 BOOOOTBEAEHUS

nao-2 nKk-1 Y2 NK-1.2

Pa3pabaTbiBaeT TEKCTOBYHO U YmeTb: Onpenensatb nepeyeHb
rpadhmyeckyto 4acTu NPOEKTHOMN HEeoOXOANMBIX UCXOOHbIX AaHHbIX Ans
OOKYMEHTALMW CUCTEMbI pa3paboTkM NPOEKTHOWM AOKYMEHTaL N
BOJjOCHabXeHns 1 BOOOOTBEAEHUS CcUCTEMbI BOJOCHaAGXEHMUS U
BOJOOTBEAEHMUS

B1 NK-1.2

Bnapgetb: NMoarotoBKOM NCXOOHBIX
OaHHbIX 418 pa3paboTku NPOEKTHOM
[OKYMEHTaUun cuctembl BOAOCHaOXeHNs!
1 BOOOOTBEAEHUS

B2 NK-1.2

BnapeTb: Pa3paboTkol TEKCTOBOW YacTu
NPOEKTHON JOKYMEHTALIMN CUCTEMBI
BOJOCHa0XeHNsi 1 BOOOOTBEAEHUS

na-3 nKk-1 31 MK-1.3

MoproTaBnumBaeT K BbIMyCKy 3HaTtb: TpeboBaHMs HOPMATUBHO-
NMPOEKTHYIO AOKYMEHTaLMo TEXHUYECKOW JOKYMEHTaLun n
CMCTeMbl BOJOCHaGXeHWs 1 HOPMaTVBHbIX NPaBOBbIX aKTOB K




BOAOOTBEOEHUA

pa3paboTke, KOMMIEKTOBAHMIO U
0hOpPMIIEHMIO MPOEKTHON AOKYMEHTaumnn
CUCTEMbI BOAOCHaOXEHNS 1
BOAOOTBEAEHUS N BHECEHMIO B HEE
N3MEHEHUN

B1 MNK-1.3

BoapeTb: meToankon ocdopmneHvne
NPOEKTHON JOKYMEHTaLUN CUCTEMbI
BOAOCHaOXXeHUs1 U1 BOAOOTBEAEHNS B
ANEKTPOHHON 1 (Mnn) BymaxHon dopme
B2 MNK-1.3

BnapgeTtb: MeToankon BHeECEHUS
N3MEHEHWUI B TEKCTOBYIO U rpachmyeckyto
YacTu NPOEKTHOW AOKyMEeHTauumm
cUcTeMbl BOOOCHAGXeHMS 1
BOAOOTBEAEHUSA HA OCHOBaHUN
3ameyaHui, NonyYeHHbIX Npu
NPOXOXXAEHUWN 3KCNEPTU3bl NPOEKTHON
OOKYMEHTauum

MK-2

CnocoBHOCTb BbIMOMHATL
060CHOBaHWe NPOEKTHbIX
peLLeHnii CUCTEM
BOJOCHabXeHus 1
BOOOOTBEAEHMS

nao-2 nK-2

BbinonHsaeT pacyeTsl, BbIGOp
obopyaoBanus, apmaTypbl,
MOArOTOBKY MPOEKTHOW
OOKYMEHTauum cuctem
aBTOMaTM3aumm TEXHONOrMYECKNX
MPOLIeCCOB CUCTEM BOAOCHAOXeHMS
1 BOAOOTBEAEHMUS

31 MK-2.2

3HaTb: HopMaTuBHO-TeXHNYeckas
OOKYMEHTauus no BOAOCHAGXEHMIO U
BOAOOTBEAEHMIO

32 MK-2.2

3HaTb: HopmaTtumBHO-TEXHMYeCKas
[OKyMEeHTauums no cucremam
aBTOMaTM3aunm TEXHONOMMYECKMX
NpOLIECCOB MO BOAOCHABXeHUO 1
BOAOOTBEAEHUIO

33 MK-2.2

3HaTb: MeToaukn npoekTupoBaHns
WHXXEHEPHbIX COOPYXEHWUIA, UX
KOHCTPYKTUBHbIX 3NIEMEHTOB 515l CUCTEM
BOAOCHa0XXeHUs1 1 BOAOOTBEAEHUS

Y1 NK-2.2

YMeTb: Onpenensitb UCXoaHble AaHHble
451 NPOEKTMPOBAHNST CUCTEM
aBTOMaTM3aunm TEXHOMNOIMYECKMX
NpoLIECCOB CMCTEM BOAOCHAGXEHMSA U
BOAOOTBEAEHUS

B1 MNK-2.2

BrnageTb: MeTOANKON NPUBSI3KM TUMOBbLIX
peLLeHniA NpU NPOEKTUPOBaHNM CUCTEM
aBTOMaTM3auUnmM TEXHONOMMYECKMX
NpOLIECCOB CMCTEM BOAOCHAGXEHMS U
BOAOOTBEAEHUSA B COOTBETCTBUU C
3afaHuem

B3 MNK-2.2

BnageTb: MoaroToBka K BblNycKy
3aKOHYEHHOW NPOEKTHOW 1 paboyei
[OKYMEHTaumMM cMCcTeM aBToMaTusauum
TEXHOOMMYeCKNX NPoLLEeCcCoB CUCTEM
BOJOCHa0XeHWsi 1 BOOOOTBEAEHMUS

2. MecTo aucuuMnnuHbI (MOAYNs) B CTPYKType o6pa3oBaTenbHON NporpaMmmel

MecTto AvcuMnnunHbl B CTPYKType o6pasoBaTernbHOM Nporpammbl: 4acTb, opMupyemasi yyYacTHUKaMu
obpasoBaTesbHbIX OTHOLLEHWUNA.

Tabnuua 4
Koa MpepwecTByoWMe MapannenbHoO ocBanBaemble
Mocnenyowme ANCUUNNNHDI
KOMMeTeHL MU AUCLIMMIIUHBI AUCLUNIIUHbI
MK-1 MHdopmaunoHHble [Mpon3sBoacTBEHHAs NpakTuka: [MponsBoacTBeHHas NpakTuka:
TEXHOMOMU B MHXEHEPHOM TexXHonornyeckas npakTuka; UCMNONHUTENbCKAsA NpakTuka;
rpaduvike; BopgonpoBogHas ceTb; OxpaHa Tpyda B CTPOUTENLCTBE

OCHOBbI re0TEXHUKY;
WcTtopus cuctem
BOZIOCHabXeHus n
BOAOOTBEAEHUS

TexHomnorusi BO3BeAeHUs1 06 bEKTOB
BOAOCHaBXeHWs 1
BOAOOTBEAEHUS;

HacocHble 1 BO3gyxoayBHbIE
CTaHuuu;
MpaKkTUKo-OpNEeHTMPOBAHHbIN
NPOEKT;

cucTeM BogocHabxeHus n
BOAOOTBEAEHUS;

QOuuncTKa CTOYHbIX BOA
NMPOMbILLIIEHHBIX NPEANPUSTUN;
'maponorus;

Bopnosabop n BOgonpoBoaHbIe
OYMCTHBIE COOPYXEHUS;




MpuknagHas XxMmMus n OCHoOBbI
TEeNNOTEeXHUKN

XvMnst 1 MUKPOBUHONorisa BoAbI;
Okcnnyartaumns 1 peKoOHCTPYKUMS
cucTemM BogocHabXeHns n
BOJOOTBEAEHNS;
CaHuTapHO-TeXHMYecKoe
obopynoBaHue 3aaHunm;
Okonoruyeckoe npaso;
BogocHabxeHne NpoMbILLIEHHbIX
npeanpuaTum;

HapexHocTb cuctem
BOJOCHa0XeHWs1 U BOJOOTBEAEHWS;
MpoekTHOE AEno;
MponsBoacTBEHHAs NpakTHKa:
npesauniomMHast NpPakTuka;
MogenupoBaHne TEXHOMOrMYECKMX
NPOLIECCOB OYMUCTKN CTOYHbIX BOA;
BopooTteoasiiumne cuctemMsi
NPOMbILUSIEHHbIX NPeanpUaTUi;
KomnnekcHoe ncnonb3oBaHne
BOAHbIX PECYPCOB

MK-2

BogonpoBoaHas ceTb;

TexHonorusi Bo3BeAeHnsi 00LEKTOB
BOJOCHabXeHus 1
BOOOOTBEAEHNS;

HacocHble 1 Bo3gyxoayBHble
cTaHuun

Bogosabop n BogonpoBoaHbie
OYUCTHbIE COOPYXEHUS,

OxpaHa Tpyaa B CTPOUTENbLCTBE
cuUcTeM BOAOCHabXeHus n
BOJOOTBEEHNS;
BogocHabeHne NpoMbILLNIEHHbIX
npeanpuaTum;

Jkcnnyartauns n peKoOHCTPYKLMS
cUcTeM BOAOCHabXeHus n
BOAOOTBEEHUS;

HapexHocTb cuctem
BOZIOCHa0XeHUs 1 BOAOOTBEAEHWS;
Mpoun3BoacTBEHHAs NpakTuKa:
npeaaunioMHas NpakTuka;
KomnnekcHoe ncnonb3oBaHne
BOHbIX PECYPCOB;
BopgooTBoasLme cuctemsbl
NPOMBbILUNEHHBIX NPeanpUATUiA

3. O6bemM AUCUMNNUHLI B 3a4eTHbIX egUHULax C YKasaHunem KonunvectBa akageMmieckmx 4acos,
BblAeJIeHHbIX Ha KOHTaKTHYIO pa60Ty 06yqarou.|v|xc;| C npenopnaBsartenem (I10 Buaam yqe6|-|b|x 3aHﬂTVII7I) N Ha

camocTosATenbHyl0 paboTy oby4atromxcs

Tabnuua 5
Bup yyeb6Hou paboTbl Bcero yacoB CewmecTp 4 CemecTtp 5
AyputopHas KOHTakTHas paboTa
(Bcero), 112 48 64
B TOM uyucne:
NeKUMOoHHbIe 3aHaTus (J13) 48 16 32
nabopatopHble paboThsl (J1P) 8 0 8
npaktudeckme 3aHsatus (M3) 56 32 24
BHeayauTOpHaA KOHTaKTHas 6 3 3
pa6ota, KCP
CamocTosATenbHas pabota
(Bcero),
B TOM 4yucne: 35 21 14
BbIMOJTHEHNE KypCOBOM paboThl 21 21 -
BbINOSTHEHNE KYPCOBOro NpoeKkTa 14 - 14
®dopMbI TEKYLLEro KOHTPONA KP. KN KP Kn
ycneBaemMoCcTH ’
®dopMbl NPOMEXYTOYHOW | IK3aMeH, 3K3aMeH, KypcoBasi paboTa, | 3K3aMeH, KypcoBasi | 3K3aMeH, KypcoBom
aTTecTrauuu KYPCOBOW NPOEKT paboTa NPOeKT
KoHTponb 63 36 27
UTOrO: yac. 216 108 108
NTOrO: 3.e. 6 3 3




4, Cerp)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHO€e No TemMmam (pasp,enaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yectBa akageMn4yeckux 4yacoe n snaoB y‘-le6HbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHme pasgena Buabl y4eGHOM Harpy3ku u UX TPyA0eMKOCTb, Yachbl
pasgena AVUCLMUMNIIUHbI n3 npP n3 CPC KCP Kowr- Bcero
ponb YyacoB
1 O6LwWue cBegeHUs o cuctemax 4 - 4 - - 8 16
BOJOOTBEAEHMS
2 Mmppasnuyeckuin pacyet 4 - 4 12 3 10 33
BOJOOTBOAALLMX CETEN
3 BopooTteogsime cetn GbITOBLIX U 4 - 14 9 - 10 37
NPOU3BOACTBEHHBLIX CTOYHbIX BOJ,
4 BopooTtBoasime cetn 4 - 10 - - 8 22
NOBEPXHOCTHbIX CTOYHbIX BOA,
5 O6wue TpeboBaHUS K O4YMCTKE BOAbI 6 - 2 - - 4 12
6 MexaHn4eckasi ouMcTKa 4 2 4 6 - 8 24
7 Buonoruyeckas ouncTka, 4OOUMCTKA 12 4 16 8 3 10 53
CTOYHbIX BOA, 06e33apaxuBaHue,
0bpaboTka ocagkoB
8 Pac4eT coopyxeHuin pusmko- 10 2 2 - - 5 19
XUMUYECKOM OUUCTKUN U COOPYXKEHUI
Nno JI004YNCTKE OT OMOreHHbIX
3NIEMEHTOB
WToro: 48 8 56 35 6 63 216
4.1. CopepKaHue NEeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne HanmeHoBaHMe CopaepxaHue nekuum _ Kon-
Tema nekuum (nepeyeHb OUOAKTUYECKNX eOUHUL: BO
n3 pasgena
paccMaTpvBaeMbIX NOATEM, BONPOCOB) YyacoB
CemecTp 4
1 | O6bwue cBegeHus o BBeneHue McTopusa pas3sutmus cucteM kaHanmsaumm B XIX n XX Bekax. 2

cuctemax BogooreseaeHunsa

OCHOBHblE MOHATUS, TEPMUHBI M OMNpeaeneHns B obnactu
TMOPOTEXHUKM. O6wmre  BOMpoCbl  NPOEKTUPOBaHUSA
BOAOOTBOASLUMX CUCTEM. YCINOBUSI MpUema CTOYHbIX BOA B
BOOOOTBOASLUME CETU HaceneHHoro nyHkta. OCHOBHblE
NOOXKEHMsI MO BbIBOPY CUCTEMbI BOAOOTBEAEHUS.

2 | O6wwue cBegeHus o Buabl cnctem Buabl cuctem BogooTBEAEHMSI MO TEXHONTOMMYECKNM 2
cucTtemMax BOAOOTBEAEHUS | BOOOOTBEAEHMS MO npvemam o6beaANHEHUS UK pa3AeneHnst TPeX OCHOBHbIX
TEXHONOMMYECKNM KaTeropum CTOYHbIX BOA, NPU NX OTBEAEHUN HA OYUCTHbIE
npuemam COOpYXeHus: obLlecnnaBHas; nonHas pasaenbHas;
obbeanHeHus HenornHasa pasgenbHas, nonypasgenocHas;
KOMOUWHMpOBaHHas.

3 |napaenuueckun pacyet | OcCHOBBbI OcCHOBbI rMAPABMMYECKOrO pacyeTa BOAOOTBOASLLINX CUCTEM. 2
BOJOOTBOASALLNX CceTEN rMapaBIiM4eckoro Hopmbl BogooTBeaeHusi. OnpeaeneHne cpegHux m

pacyeTa pacYeTHbIX pacxoA4oB ObITOBLIX U MPOM3BOACTBEHHbIX

BOOOOTBOAALLMX CTOYHbIX BOA. 'mapaBnuyeckmii pacyeT u cocTaBneHne

cuctem NPOAONLHOro NPOGUNS pacyeTHbIX KONNEKTOPoB BbiTOBON
KaHanusaumm.

4 |lvppaenuyeckun pacyeT | Mmapasnuyeckme dopmMbl MONEPEYHbIX CeYeHUn TPyGoNPOBOAOB 1 2

BOJOOTBOASALLNX ceTEN XapaKTepuUCTUKN KOMNMEKTOPOB U UX r’MAPaBNNYECKNE XapaKTEPUCTUKM.
Tpybonposoaos ConpspkeHune Tpy6 1 kaHanoB B konoguax. Beibop
maTepuana vn Tuna Tpy6 Ans caMmoTeYHbIX BOAOOTBOASILLNX
Tpy6GOoNpoBOAOB.

5 | BopooTBogsiLmne cetu Pacuet n PacyeT u KOHCTPyMpoBaHME BOOOOTBOASLLEN CETU ObITOBbLIX 2
ObITOBbIX U KOHCTpYMpOBaHue 1 NPOM3BOACTBEHHbIX CTOYHbIX Bog. Onpeaenexnve
NPOV3BOACTBEHHbIX BOAOOTBOASLLEN CETU | pacyEeTHbIX PACXOAOB CTOYHbIX BOA MO yYacTkaM CeTuU.

CTOYHbIX BOf, ObITOBbIX U Pa3paboTka o6LLel cXxeMbl CUCTEMbI BOOOOTBEAEHMS
NPOV3BOACTBEHHbIX HaceneHHoro nyHkTa. OCHOBHbIE MOMOXEHNUS MO BbIOOPY
CTOYHbIX BOA CUCTEMbI BOAOOTBEeAEHUS. TpaccupoBKka BOAOOTBOASLLNX
ceten. PacnonoxeHne goxaenpmeMHUKOB N NX
npucoegvHeHne K JOXAEBON CETU

6 |BopgooTtBOoasLme ceTn KoHcTpyupoBaHue Ycnosusa npyema CTOYHbIX BOA B BOAOOTBOASALLME CETU 2
ObITOBBIX U BOJOOTBOASALLMX HaceneHHoro nyHkTa. KoHCTpynpoBaHne BOAOOTBOASLLMNX
NPOV3BOACTBEHHbIX ceTen ceTel. BbiICOTHOE NpoeKkTnpoBaHue BOAOOTBOASALLEN CETU.
CTOYHbIX BOJ, Pa3paboTka cxem BOOOOTBOAALLEN CETU NOBEPXHOCTHBIX

CTOYHbIX BOZ M COOPY>KEHWUI NSt UX OYUCTKMN.

7 | BopooTBogsiLmne cetu Hopwmbl HasHaueHne goxaeBow kaHanusauun. BHyTpeHHue un 2
NOBEPXHOCTHbIX CTOYHbIX | NPOEKTUPOBaHMUS Hapy>XHble BOAOCTOKM 30aHuA. HopMbl NpoekTupoBaHus
BOg [OXOeBon [OXOEBOW KaHanNu3auuu.




CopaepixaHue nekuum

Kon-

Ne HanmeHoBaHue .

n3 paagena Tema nekuun (NepeyeHb OUAaKTUYECKNX eOUHUL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
KaHanvsaumm
8 |BopooTBOAsLIME CETU MpoekTupoBaHue n M'mpapaBnuyecknii pacyeT U cocTaBneHne NpogobHOro 2
NMOBEPXHOCTHBIX CTOYHBIX | pacyeT JOXOEBOW Npocumnsa pac4eTHOro KOMMeKTopa AOXKAEBOW KaHanm3awumu.
BOA, cetn OnpepeneHue pacyeTHbIX pacxo4oB AOXAEBbIX CTOYHbIX
BOQ.
Utoro 3a 4 cemecTtp:| 16
Cemectp 5

1 | O6bwume TpeboBaHms K CocrtaB u cBoiicTBa CocTtaB u cBOWCTBa CTOYHBIX BOog. HepacTBoprMble 2

O4MCTKE BOAbI CTOYHbIX BOA,. BelllecTBa B CTOYHbIX BoAax. KonnownaHble n pacTBOpeHHbIe
BelllecTBa B CTOYHbIX Bogax. Hutpudukaums n
AeHutpudmkaums. MNMokasarenu kayecTBa CTOYHbIX BOA.

2 | Obwue TpeboBaHUs K BnusiHme cTOYHbIX BrnusiHue cTouHbIX BO4 Ha BogoeM. YcnoBus cbpoca CTOUHbIX 2

0o4nNCTKE BOAbI BOA Ha BOAOEM BO/ B FOPOACKYH0 BOAOOTBOASALLYIO CeTb. Vicnonb3oBaHue
CTOYHbIX BOA, B NPOMBILLFIEHHOCTU U CEMbCKOM XO35INCTBE.
YcnoBus cnycka CTOYHbIX BOA B BOOOEM.
3 | Obwwe TpeboBaHus k OnpepeneHue Broxmmuyeckas n xummnyeckasi noTpebHOCTb B KMCropoae. 2
O4MCTKE BOAbI KOHLeHTpauuin OnpepgeneHue KOHLEHTPaLMI 3arpsa3HeHnn. AKTMBHaSA

3arpsA3HeHUN peakums CToYHbIX BoA. baktepuansHbele n Guonornyeckme
3arpsi3HeHns CTOYHbIX Bod. OTHOCUTENbHasA CTabnnbHOCTb
(CTOMKOCTb) CTOMHbIX BOA.

4 | MexaHu4eckasi ouncTKa MeToabl 04MCTKM OnpegenexHne HeOOXOAMMOM CTENEHN OYMUCTKM CTOYHBIX BOA. 2

CTOYHbIX BOA U cxeMbl | OnpeaeneHne Heo6Xo0AMMOWM CTENEHN OYUCTKM MO

OYMCTHBIX CTaHLUIA cofepkaHuio B3BeLLeHHbIX BewecTB. OnpeaenexHuve
Heobxoanmon cteneHn ouncTtku no BIK nonH. OnpepenexHne
Heo6X0AMMON CTENEHN OYUCTKM MO PACTBOPEHHOMY
Kucnopogy B Boge BogoeMa. OnpegeneHne Heobxoammon
CTeneHu O4YNCTKN MO TemMnepaType BoAbl BOAOEMA.
OnpegenexHne HeOOXOAMMO CTENEHN OYMCTKM MO
obLlecaHMTapHOMY noKasaTento.

5 [ MexaHn4yeckas o4ncTka OTCTONHMKN MexaHunyeckas ouMcTKa CTOYHbIX BOA. OTCTOMHMKMN. 2

Knaccudukaumnsa otctonHmnkoB. M1 ocHOBbI npouecca
OTCTamBaHus CTOYHbIX Bod. OCHOBbLI NpoLecca OTCTauBaHusi
CTOYHOM BOAbI. PacyeT nepBuYHbIX OTCTOMHMKOB. BTOpMYHLIE
OTCTONHWKW. MInoynnoTHUTENw.

6 | Buonornyeckas ounctka, | Buonornyeckas MpenBapuTensHas aspauns n Guokoarynaums. 2
[004YMCTKA CTOYHBIX BOA, |O4YMCTKa CTOYHbIX BoA | Bronoruyeckas ounctka cTouHbIX Bod. [ons opoLueHust unm
ob6e33apaxwuBaHue, nons cdounsTpauun. x HazHayveHue. MNpuHumn paboTbl.
0o6paboTka ocagkoB Bronornyeckue npyabl. YCTPONCTBO M pacyerT.

7 | Buonoruyeckas ounctka, | BrnodunbeTpel. Bronornyeckas ouncTka B UICKyCCTBEHHO CO3[aHHbIX 2
A004YMCTKa CTOYHbIX BoA, | [MpuHumn paboTsl, ycnosusx. Knaccndukaums 6uodpunstpos. KanenbHble
obGes3apaxwvBaHue, pacyet 6uodunbTphbl. BeicokoHarpyxaembie 61ounbTpbI.
o6paboTka ocagkoB BaweHHble 6rnocdunbTpbl. BModunbTpbl € NNacTMaccoBon

3arpyskon 1 nopsgok ux pacdeta. Pacyet 6uocdunbTpoB ¢
nnacTtMaccoBoW 3arpy3koi. PacueT 6uocunsTpa ¢
NJOCKOCTHOW 3arpy3Komn.

8 | Bbuonornyeckas o4mcTKa, AspoTteHku. MpuHumn | AspoTeHku. MpuHUMN ux paboTbl. TEXHONOIMYECKME CXEMbI 2
[004NCTKa CTOYHBIX BO/, paboThbl paboTbl aapoTeHKoB. Knaccudukauus aspoTeHKoB No
o6e33apaxuBaHue, CTPYKTYpE OBWXEHUsI MOTOKOB. PacyeT aspoTeHKOoB.
obpaboTka ocagkos KoHcTpyKumn aspoTeHkoB. CucTembl aspaunv, npumMeHsieMble

B a9pPOTEHKaX.

9 | Buonornyeckas o4ncCTKa, MeToabl 4OOYMCTKM MeToabl JOOYMCTKN CTOYHbIX BOA. PUNbTPbI ANst 4OOYUCTKM 2
[004MCTKa CTOYHbIX BOA, CTOYHbIX BOA, CTOYHbIX BOZ, U X OCHOBHbIE XapakTepucTukn. KoHCcTpyKLmn
obe3zapaxviBaHue, VNbLTPOB AN AOOYUCTKN CTOUHbIX BOA. OCHOBHbIE
06paboTka ocagkoB 3NeMeHTbl (PUNbTPOBASIbHBIX CTAHLMI JOOYNCTKM CTOYHbIX

BOA M X pacyer.

10 | Buonornyeckas ounctka, Buapl, coctaB u XapaktepucTtuka ocagkos 6CB. Buapbl 1 coctaB ocagkos. 2
[004MCTKa CTOYHbIX BOA, CBOWCTBa 0CafikoB CBoWicTBa 0CaKOB: BNaXHOCTb, YAENbHOE COMPOTUBNEHNE,
obe33apaxvBaHue, CTOYHbIX BOA, cTabunbHocTb. KomnnekcHble cxembl nepepaboTkm ocaaKkoB.
06paboTka ocagkoB

11 | Buonornyeckas o4mncTka, CoopyxeHus no CoopyxeHusa no obpaboTke ocagkoB 1 ux pacyeT. bruoxmmusa 2
[004YMCTKA CTOYHbIX BOA, 0bpaboTke ocagkoB 1 | aHaspobHOro npouecca OpoxeHus. PacyeT MeTaHTEHKOB.
ob6e33apaxuBaHue, nx pacyer KoHCTpyKUumMa meTaHTeHKOB. [1ByxcTyneH4aTas o6paboTtka
06paboTka 0cagkoB ocagka. [a3oBas ceTb 1 rasronbaepsbl.

12 | PacueT coopyxeHui MeTogakl rny6okon MeToab! rnyOoKON OYUCTKM CTOYHBIX BOA OT COEAMHEHUIA 2

P M3NKO-XMMUYECKON

OYMCTKM U COOPYKEHUI MO
[004YMCTKE OT BMOreHHbIX

3J1IEMEHTOB

O4YUCTKN CTOYHbIX BOA

asoTa. MeTtogpl rny6okoi 04MCTKM CTOYHBIX BoA OT chocchopa.




CopepxaHue nekuum Kon-
Ne HanmeHoBaHue .
n3 paagena Tema nekuun (NepeyeHb OUAaKTUYECKNX eOUHUL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
13 | PacyeT coopyxeHuin KombuHupoBaHHble KomBurHMpoBaHHbIE COOPYXEHMST BUONOrMYEecKo OYNCTKN 2
PU3NKO-XMUNYECKOMN COOpPYXEHUSA CTOYHbIX BoA. MeToabl MHTEeHcudMKauumn paboTbl
OYMCTKM N COOPYXeHu no | bronornyeckomn 6rocunbTpOoB.
[OO0YUCTKE OT BUOTEHHBIX | OYUCTKN CTOYHBIX BOZ
31EMEHTOB
14 | PacyeT coopyxeHun Pusmko-xnmmyeckas PU3MKO-XUMMYECKAA O4YNCTKA FOPOACKUX CTOYHbIX BOA. 2
PU3NKO-XMUYECKOMN 0O4YMCTKA ropoaCKMUX MexaHn3m gencTBMA MUHeparbHbIX KOarynsiHToB U
OYUCTKN N COOPYXXEHUIN MO | CTOYHbIX BOA, CUHTETUYECKUX (PIOKYNAHTOB.
O004YUCTKE OT BUOreHHbIX
3N1EMEHTOB
15 | PacueT coopyxeHun Pusmko-xnmmyeckas PU3MKO-XUMMYECKAA O4NCTKA FOPOACKUX CTOYHbIX BOA. 2
PU3NKO-XMMUYECKOMN 04YMCTKa rOpOaCKMX OcBeTneHuve ckoarynvpoBaHHbix [CB.
OYMCTKM U COOPYXXEHWUI MO | CTOYHBIX BOZ
[O04YMCTKE OT BUOTEHHbIX
3N1EMEHTOB
16 | PacueT coopyxeHui [oouuncTka CTOUHbIX [oouncTka CToYHbIX BOA Nocrie pr3nKo-XMMUYECKON 2
PU3NKO-XMMUYECKON BOA, nocne unanko- oumncTkn. Broxnummnyeckoe okmcneHue. TexHonornyeckas
OYMCTKM U COOPYXXEHUM NO | XMMUYECKON OYUCTKM | cXema PM3NKO-XMMUYECKON OYMCTKM BbITOBBIX CTOYHBIX BOA, U
[004YMCTKE OT BMOreHHbIX MNCB.
3/1EMEHTOB
Utoro 3a 5 cemectp: | 32
WUtoro:| 48
4.2. CopepxaHue nabopaTopHbIX 3aHATUI
Tabnuua 8
Ne HanmeHoBaHue Tema nabopaTopHbIX Conepxanme nabopaTopHbix 3a|-m'|"m7| Kon-
n3 pasaena SAHSTYIA (nepeveHb AMOaKTUYECKUX €OMHULL: BO
paccMaTpvBaeMbIX NOATEM, BONPOCOB) YacoB
Cemectp 5
1 | MexaHuyeckas ["opu3oHTanbHbIe Onpegenexne koaddpuumeHTa 06 bEMHOrO MCNONb30BaHUSA 2
04MCTKa OTCTOVHWKU rOpU30HTaNbHOr0 OTCTOMHUKA
2 | buonornyeckas OuuncTka BOAbI Onpepenexve 1 BbIGOP XxapakTepuUcTuk 2
04MCTKa, AOOUNCTKA unbTPOBaHNEM rpaHyroMeTpU4EeCcKoro coctaBa (unbTPYOLLEN 3arpy3km 4ns
CTOYHbIX BOA, ckoporo uneTpa
o6e33apaxuBaHue,
06paboTka ocagkoB
3 | Buonornyeckas OuucTka BOAbI OuuncTka BoAbl OUNbTPOBAHMEM Ha CKOPbIX 3EPHUCTbIX 2
O4nCTKa, JOOYMCTKA drnbTpoBaHMEM dunbTpax
CTOYHbIX BOA,
o6e33apaxuBaHue,
06paboTka ocagkoB
4 | PacuyeT coopyxeHun ObecconneaHne Boabl MoHUTBI 1 noHMTOBOE 06ecconuBaHue BoabI 2
PU3NKO-XMMUYECKON
OYMCTKM U
COOPYXEHU Mo
[O04YUCTKE OT
OMOreHHbIX
3N1EMEHTOB
WUToro: 8
4.3. CogepxaHue NPaKkTU4eCKUX 3aHATUN
Tabnuua 9
CopaepkaHue NpakTUYeCcKoro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuieckoro .
n3 pasaena 3AHATUS (nepeveHb AMAaKTUYECKUX eAMHULL: BO
paccMaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
CemecTp 4
1 [O6wme ceBegeHust o Cunctembl U cXeMbl Bbi6op 1 o6ocHOBaHME CUCTEMBI U CXEMbI BOOOOTBEAEHMS. 2
cucTemax BOL,00TBEAEHNS O6Lwasn cxema cucTeMbl BOAOOTBEAEHUSI HACENEHHOTO
BOL0OTBEAEHNS nyHkTa. TpaccupoBka NpOM3BOACTBEHHO-ObITOBOM
BOAOOTBOASALLEN CETU
2 | Obwume cBegeHnsi o Hopwmbl BOgooTBEAEHMSA Hopmbl BogooTBeaeHus. OnpeaeneHme cpeaHnx pacxoaoB 2
cuctemax ObITOBbIX CTOYHbIX BOA 415 KBApTanoB cenntebHom
BOL0OTBEAEHNS TeppuTopun. OnpegeneHne pacyeTHbIX pacxoaoB ObITOBbIX
1 NPOM3BOACTBEHHbIX CTOYHbIX BOA,
3 | T'nppaenuyeckmin OcHoBbl rngpasnmyeckoro | OCHOBLI rMAPaBIMYECKOrO pacyeTa caMoTEYHON 2
pacyeT pacyeTa BOAOOTBOAsALLEN ceTu. PacueTHble hopmyrbl.
BOAOOTBOASALLINX CETEN OnpepgenexHve pac4yeTHbIX PAacXOA40B ObITOBbIX CTOYHbIX BOA,




CopaepkaHue NpakTUYeCcKoro 3aHATUsA Kon-

Ne HanmeHoBaHune Tema npakTuyeckoro .

n3 pasaena 3AHATUS (nepeveHb AMAaKTUYECKUX €AMHULL: BO
paccMmaTpuBaeMbIX NOATEM, BONPOCOB) YyacoB
no yyactkam cetu. FnybuHa 3anoxeHus TpybonpoBoaoB.
MwuHuManbHas n MmakcuMmanbHas rnybuHa 3anoXxeHus
KaHanu3aumoHHbIX ceTen. ConpsixeHue Tpyb 1 KaHanos B
Konopuax.

4 | 'wgpasnuyecknin OcHoBbl rmgpaBnuyeckoro | MapaBnuyeckunii pacyeT caMoTeYHbIX TpybonpoBoaoB. 2
pac4yeT pac4yeTa Mmapaenuyeckuin pacyeT HanopHbIX TpybonpoBoaoB.
BOAOOTBOASALLNX ceTen mppasnuyeckunin pacyeT 1 NOCTPOEHNe NPOAONbHOro

nNpoduns rmaBHOrO KoMnmnekTopa npoM3BoACTBEHHO-
ObITOBOW BOOOTBOASALLEN CETU

5 |BopooTBoaswme cetu |lpasuna odpopmnerHuns MpaBuna opopmMneHns YepTEXHOro nraHa HaceneHHoro 2
ObITOBBIX U yepTexen NyHKTa U NPOAOIbHbIX NPOdUNEN BOOOOTBOAALLMX CETEN
NPOW3BOACTBEHHbIX
CTOYHbIX BOJ,

6 |BopooTtBogsiumne cetn | CocTaBrneHne CBOAHOW CocTtaBneHve cBOOHOW BEOOMOCTU NPUTOKA CTOYHbIX BOA 2
ObITOBbIX U BEAOMOCTM NpUTOKa HaCceneHHOro MyHKTa Ha rMaBHY HACOCHYIO CTaHLUUIO Mo
NPOV3BOACTBEHHbIX CTOYHbIX BOA yacam CyTOK.

CTOYHbIX BOJ,

7 |BogooTtBogswme cetn | TpaccmpoBka ceTu TpaccupoBka ceTu 6bITOBONM KaHanu3aumm HaceneHHoro 2
ObITOBBIX U ObITOBOW KaHanusaumm nyHkta. OnpegeneHne pacyeTHbIX PacxoAoB Mo yYacTkam
NPOM3BOACTBEHHbIX HacerneHHoro NyHKTa. CeTU U BbINOMHEHWE rmapaBnnyYeckoro pacyeTa.

CTOYHbIX BOJ, OnpepenexHne pac4eTHbIX
pacxonos

8 |BopootBogsawme cetn |mapasnuyeckuin pacyet OnpegeneHne pacyeTHbIX PacxogoB Mo yvYacTkam ceTu 1 2
ObITOBBIX U OblTOBOW KaHanuM3aumm BbINOJIHEHNE TMAPaBNNYECcKoro pacyeTa bbiToBON
NPOU3BOACTBEHHbIX kaHanu3aumun. NocTpoeHne npogonbHoro npoduns
CTOYHbIX BOJ,

9 |BopooTBoaswme cetn | Konogupl, kamepbl CmoTpoBble konoaubl. MNMepenagHblie konoaupl. MpoMbiBHbIE 2
ObITOBbIX U konoaubl. CoeguHMTENbHbIE N pa3genuTenbHble KaMmepbl.
NPOV3BOACTBEHHbIX HoxaenpuemHuku. MNMpoekTupoBaHne awkepa.

CTOYHbIX BOS, 'mppaenuyeckuin pacyeT Arkepa.

10 | BopooTBoasiime cetu | Beinycku ouniLeHHbIX Bbinyckn 04mLLEHHBIX CTOYHbIX BOA B BOAHbIE OOBEKTHI. 2
ObITOBBIX U CTOYHbIX BO/J, B BOAHbIE ABapuinHo-perynupytoLLme pesepsyapsbi.

NPOM3BOACTBEHHbIX 0b6beKThI
CTOYHbIX BO,

11 | BogooTteogsilme cetn | PeHoBauus PeHoBaunsa BOOOOTBOASALLNX CETEN 2
ObITOBbIX U BOJOOTBOAALLMX ceTeN
NPOU3BOACTBEHHbIX
CTOYHbIX BOJ,

12 |BogooTBoaswme cetn | PacuyeTHble pacxoapl OnpepgeneHne pacyeTHbIX PacXonoB A0XAEBbIX CTOUHbIX 2
NMOBEPXHOCTHbIX OOXOEBbIX BOA, BOJ B BOAOOTBOASLLUNX CETSIX.

CTOYHbIX BO,

13 |BomooTBoaswme cetn | PacuyeTHble pacxoapl OnpepgeneHne pacveTHbIX PAaCXOAO0B A0XAEBbIX CTOYHbIX 2
NOBEPXHOCTHbIX [OXAEeBbIX BOA, BO/J B BOAOOTBOASLLNX CETSX.

CTOYHbIX BOJ,

14 |BogootBogswwme cetn | MpoekTnpoBaHune n pacdeT | TpaccupoBKa AOXOEBOW KaHanusauuun. 'mgpasnuyeckni 2
NOBEPXHOCTHbIX [OXOeBOoW ceTu pacueT. lMocTpoeHne NPOAONbLHOrO Npodus.

CTOYHbIX BO,

15 | BomooTBoaswme cetn |lMpoekTMpoBaHue n pacyeT | TpaccupoBka AOXAEBOW kaHanu3auun. [mapaBnmyeckmn 2
NOBEPXHOCTHbIX OOXOEeBON ceTu pacyeT. lNocTpoeHne NpoaonLHOro NPoduUns.

CTOYHbIX BOJ,

16 |BogooTtBogswme cetn | MHTEHCUBHOCTb M pacxoq | VIHTEHCUMBHOCTb M pacxon npefesnibHoro Aoxas. 2
NOBEPXHOCTHbIX npeaenbLHoro ooXxas OnpegeneHne pacyeTHOro pacxoga A OTAeNbHbIX
CTOYHbIX BOJ, Yy4acTKOB OOLLIECMTAaBHOro KOMeKTopa.

Utoro 3a 4 cemectp: | 32
CemecTp 5
1 | O6wwme TpeboraHusa k | PacyeT Heobxoanmonm Onpeaenexne cpegHux, MakcumarbHbIX U MUHUManbHbIX 2
o4mncTKe BOAbI CTENeHU OYNCTKN 1 BbIOOP | pacxogoB CTOYHbLIX BOA. PacyeT Heobxoammow ctenexmn
COCTaBa COOPYXEHUI O4UCTKW MO B3BELLEHHbLIM BelllecTBam. Pacyet
Heobxoaumon cteneHn oumcTkm no BMNK v BINK no
kucnopogy. MNoabop coctaBa OYNCTHBLIX COOPYXKEHWIA.

2 | MexaHu4eckas PacueT pelwieTtok u PacuyeT 1 nog6op peluetok. PacyeT neckonoBok 2
o4ymncTKa NecKonoBOK rOPU30HTalbHbIX, a3PUPYEMbIX U TaHTEHUMANbHbIX

3 | MexaHnyeckas PacueT oTcTONHMKOB PacyeT nepBMYHbIX OTCTONHMKOB: FOPU3OHTAIBHBIX, 2
o4ymncTka pagmanbHbIX, BepTUKarnbHbIX. PacyeT BTOPUYHbIX

OTCTOWMHMKOB: rOPU3OHTasbHbIX, pagnanbHbIX,
BEPTUKAIbHbIX
4 | bBuonornyeckas Pacyet 6uodunbTpos Pacuet 6uodunnbTpoB ¢ NNOCKOCTHOW 3arpy3koi. Pacuet 2




CopepkaHue NpPakTU4YECKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 pasaena 3AHATUS (NepeyeHb OUAaKTUYECKNX eOUHUL; BO
paccmaTpuBaeMbIX MOATEM, BONPOCOB) yacoB
ounCTKa, AOOYMCTKA 61oUNBTPOB C 3EPHUCTON 3arpy3KOM.
CTOYHbIX BOA,
ob6e33apaxuBaHue,
06paboTka 0cagkoB
5 |Buonornyeckas Pac4yet aspoTeHkoB Pac4yeT aspoTeHKkoB. Pac4eT aspoTeHKOB COBMELLEHHbIX 2
O4nCTKa, JOOYMCTKA KOHCTPYKUWIA: a3pOTEHKN-OTCTOMHUKMN, a3POTEHKM-
CTOYHbIX BOZ, ocBeTnuTenu
ob6e33apaxuBaHue,
0o6paboTka ocagkoB
6 | Bbuonornyeckas PacueT coopyxeHun PacueTt nnoynnotHutenen pagnansHOro u BepTUKanbHOro 2
O4nCTKa, JOOYMCTKA obpaboTkn ocagka. Tuna. Pacuyet meTtaHTeHkoB. PacueT aapobHoro
CTOYHbIX BOA, ctabunmsartopa. Pacyet Bakyym-ounnbTpoB 1 punbTp-
obe3sapaxviBaHue, npeccoB. PacyeT LeHTpudyr.
06paboTka ocagkoB
7 | Buonoruyeckas PacueTt coopyxeHui PacueT ogHoCTyneH4YaTon JOOUYUCTKM Bronornyecku 2
0O4mnCTKa, AOOUUCTKA [00UYUCTKM BMONOrnyeckn | ounLLeHHbIX CTOYHBLIX BOA. PacyeT AByxcTyneH4aTom
CTOYHbIX BOZ, OYULLLEHHBIX CTOYHBIX BOA. |A00OYMCTKU BMONOrMYEeCcKn OUYULLLEHHBIX CTOYHBLIX BOA.
obe3sapaxviBaHue,
06paboTka 0cagkoB
8 | buonornyeckas CocTtaBneHune npodonbHblx | MocTpoeHne NpoaosbHbIX Npodunent oBUXKEHUS BoAbl U 2
04YMCTKa, AOOUUCTKA npodunen ABUXKEHNS BOAbI | 0Cadka Ha KaHaNM3auNOHHbBIX OYUCTHBIX COOPYXXEHUSIX C
CTOYHbIX BOA, M ocafKka CTOYHbIX BO4 No | GBrodunstpamu.
obessapaxviBaHue, COOpPYXEHNAM.
06paboTka ocagkoB
9 | buonornyeckas CocTtaBneHune npodonbHblx | MocTpoeHne NpoaosibHbIX Npodunent oBMKEHUS Boabl U 2
o4nCTKa, AOOYMCTKA npodpunew ABMKEHNS BOAbl | 0CafKa Ha KaHanM3auMOoHHbIX OYUCTHBIX COOPYXKEHMUSX C
CTOYHbIX BOA, 1 0cajKa CTOYHbIX BOA MO | a3pOTEHKaMu
obessapaxviBaHue, COOPYXEHNAM.
06paboTka ocagkoB
10 | Buonornyeckas PacuyeT KoMnakTHbIX PacuyeT KOMNaKkTHbIX YCTaHOBOK OUYUCTKN CTOYHbIX BOS, 2
o4nCTKa, AOOYMCTKA yCTaHOBOK Marnou Npon3BoOAUTENbHOCTH.
CTOYHbIX BOA,
obe3zapaxviBaHue,
06paboTka ocagkoB
11 | Buonornyeckas Onpegenexve TexHUKO-3KOHOMUYECKOe CpaBHEHUE BapuaHToB Bbibopa 2
O4MCTKa, AOOYUCTKA cebecToMMOCTHN OYUCTKM COCTaBa OUYUCTHBIX COOpYxeHui. OnpegeneHve
CTOYHbIX BOZ, ce6ecToMMOCTM OYMCTKM 1 M3 CTOYHBIX BOA.
obe3zapaxvBaHue,
06paboTka ocagkoB
12 [ PacueT coopyxeHui Pac4eTt coopyxeHui Pac4yeT coopyXeHuin O4UCTKN CTOYHBIX BO4 METOAOM 2
PU3NKO-XMMUYECKON hM3UKO-XMMYECKON Koarynsuum u metogom copbummn. PacyeT coopyxeHun
OYUCTKN N COOPYXKEHUN | OYUCTKM CMECK BbITOBBLIX U | OUMCTKM CTOUHBIX BO4 MeToaoM chroTauun. Pacyet
no JOOYNCTKE OT NPOV3BOACTBEHHbIX MOHOOOMEHHBIX YCTaHOBOK. PacueT HuTpudmkaumm m
OVOreHHbIX 3NIEMEHTOB | CTOYHbIX BOS,. OeHnTpudmrkaumu.
Utoro 3a 5 cemecTp: 24
Wtoro:| 56
4.4. CogepxaHue CaMOCTOATENbHON paboThbl
Tabnuua 10
- CopepxaHue caMOCTOATENILHOW paboThbl Kon-
HaumeHoBaHue Bup camocTosTenbHoMn .
(nepeyveHb ouOaKTUYECKNX eOUHWLY BO
paspena paboTbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
CewmecTp 4
Mvaopaenuyeckun BbinonHeHne kypcosow paboTbl KypcoBasi pabota Ha Temy «[lonHasi pasgenbHas 12
pac4yeT cvucTemMa BOAOOTBEAEHNS HACENEHHOro MyHKTa»
BOAOOTBOASALLNX
ceten
BopooTBoasime cetu | BbinonHeHue KypcoBon paboTbl KypcoBasi pabota Ha Temy «[lonHasi pasgensHas 9
ObITOBLIX U cucTema BOAOOTBEAEHNSI HACENEHHOIO MyHKTa»
NPOV3BOACTBEHHbIX
CTOYHbIX BO,
WTtoro 3a 4 cemecTp: 21
CemecTp 5
MexaHnyeckas BbinonHeHve KypcoBoro npoekta | BbinonHeHue KypcoBOro npoekTa no Teme: 6
0o4nCTKA «KaHanmsaunoHHbIE OYNCTHBLIE COOPYKEHUS».
Buonornyeckas BbinonHeHve KypcoBoro npoekta | BbinonHeHvWe KypcoBOro npoekTa no Teme: 8
O4YNCTKA, JOOYUCTKA «KaHannsaunoHHbIE OYNCTHBIE COOPYKEHUSN.
CTOYHBIX BOJ,




- CopaepxaHue caMOCTOATENILHOW paboThbl Kon-
HaumeHoBaHue Bup camoctosTenbHoOM .
(nepeyeHb OUOAKTUYECKNX eOUHNL; BO
pasgena pa6oTbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
o6e33apaxuBaHue,
obpaboTka ocagkos
Utoro 3a 5 cemecTp: 14
WUTtoro: 35

5. MeTtoauueckue ykasaHus Anisi 0Gy4aloLWMXcA No OCBOEHUIO AUCLUNIIMHBLI (MOAYrns)

1. MeToan4yeckue ykasaHusa npu paboTte Ha nekuumu

[o nekumn cTygeHT AOMmKeH NPOCMOTPETb y4eOHO-METOAMYECKYIO N HAYUYHYIO NMTepaTypy No TemMe nekumm
ans Toro, ytTobbl MMETb NpeacTaBneHme o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyvawwumcs coobllaeTcda Tema nekumu, nnaH, BOMPOCHl, noanexaiume
paccMOTPEHUI0, OOBOAATCH OCHOBHbIE nUTepaTypHble MWCTOYHWKUA. Becb y4ebHbIM MaTepuan, coobuiaembii
npenogaBaTenem, AOMKEH He NpocTo npocnylimBatbcs. OH JomkeH BbiTb aKTMBHO BOCMPUHAT, T. €. YCMbILaH,
OCMbICIIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTtu. NpucTtynas K criyllaHuio HOBOro y4eGHoro
MaTepuana, Nnorie3HO MbICNIEHHO YCTaHOBUTb €ro CBSA3b C paHee U3yveHHbIM. Cneasa 3a TEXHUKOW YTeHUsT Nekuum
(aKUeHT Ha CyLeCTBEHHOM, MOBbILEHME TOHA, W3MEHeHMe puTMa, naysa M T. N.), Heobxoaumo Bcred 3a
npenogaBaTtenemM yMeTb BblOENATb OCHOBHbIE KaTeropuu, 3aKOoHbl M OMpedensTb UX codepxaHue, npobnemsbl,
npeanonaratb MX BO3MOXHbIE peLUeHMs, OokasaTenbcTBa W BbiBoAbl. OcyllecTBnAs Takylo paboTy, MOXHO
3HaunTENbHO 00nerynTb cebe MoOHMMaHuMe y4debHOro maTepuana, €ro KOHCMEKTUPOBaHWE W OanbHelee
n3ydeHue.

2. MeToguyeckne ykasaHusi npu paboTe Ha nabopaTtoOpHOM 3aHATUM

lMpoBeaeHne nabopatopHon paboTbl AenUTCA Ha ABE YCIOBHbIE YaCTW: TEOPETUYECKYIO U NPaKTUYECKY!IO.

HeobxooumMbIMK  CTPYKTYPHBIMW 3MIEMEHTaMM 3aHATUS SABMSAOTCSA nposegeHve nabopaTtopHon paboTbl,
npoBepKa YCBOEHHOIo MaTepuana, BkrovaroLas obcyxaeHne TeopeTmyecknx OCHOB BbIMOMHAEMON paboThl.

Mepen nabGopatopHoi paboTon, Kak MpaBuio, NPOBOAUTCHA TEXHUKO-TEOPETUYECKUIN WHCTPYKTaX Mo
ncnonb3oBaHuio Heobxogumoro obopynoBaHus. [NpenogaBaTent KOPPEKTUPYET AesATeNbHOCTb obydatollerocs B
npouecce BbINOJIHEHUSA paboTbl (Npu HeobxoammocTu). MNocne 3aBeplueHnss nabopaTopHon paboTbl NOABOASATCA
utorun, obcyxxaarTca pesynbTaTbl AeATENBHOCTH.

Bo3moxHbl criegytowime opmbl  opraHM3auum  niabopaTopHbiX paboT: poHTanbHas, rpynnosasi u
nHameuayaneHasa. [lpyu dpoHTanbHOM ¢opmMe ofHoTMNHas paboTa BbLIMOMHAETCA BCeMuM Oby4darwmmmncs
opHoBpemeHHo. [pu rpynnosow bopme paboTa BbinonHAeTcs rpynnon (komangown). Mpu nHgnsmayansHom copme
obyyvarLWwmnMncs BeINONHATCA NHAMBUAYarbHbIE paboThl.

Mo kaxpgon nabopaTtopHon paboTe MMEKTCA METOAMYECKME yKa3aHus MO MX BbIMOMHEHUIO, BKIIKYatoLLne
HeOOXOAMMbIV TEOPEeTUYECKUA W MpaKTUYECKUA MaTepuan, codepxalime 3SneMeHTbl M nocregoBaTenbHyHo
WHCTPYKUMIO MO NMpOBeAeHuo BbibpaHHOW paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpeboBaHusa u dopmy
OTYETHOCTM NO AaHHOW paboTe.

3. MeToagun4yeckune ykazaHusi npyu NoarotoBke U paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckne 3aHATMA NO AMCUMNIIMHE NPOBOOATCS B UensX BblpaboOTKM MNpPaKTUYECKUX YMEHUR W
NpnodpeTeHnss HaBbIKOB B peLleHn NpodeCCMoHarnbHbIX 3aaau.

MoproToBka oGy4vatoLerocst kK NpakTUYEeCKOMY 3aHATUIO NMPOM3BOAMTCSA MO BOMpocaM, pa3paboTaHHbIM Ans
KaXXgon TeMbl NpaKTUYeCcKUX 3aHATUA u (unu) nekuun. B npouecce MOArOoTOBKM K MPaKTUHECKUM 3aHATUAM,
Heobxogmmo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOSITENIBHOE U3YYeHME PEKOMEHAOBAHHON NUTepaTypbl.

PaboTta cTygeHTOB BO BpeMsi MPaKTMYECKOrO 3aHATUS OCYLLECTBISIETCS Ha OCHOBE 3adaHuMi, KOTopble
BblgalTcss oOyvallWmumMcss B Hayane unum BO BpeMS 3aHAaTMS. Ha npakTU4eckMx 3aHATUSAX NPUBETCTBYETCS
aKTUBHOE y4acTune B OOCYXOAEHUM KOHKPETHbIX CUTYaLUi, CNOCOBHOCTb HA OCHOBE MOSyYEHHbIX 3HAHWUIA HAXO4UTb
Hanbonee adPEKTMBHBIE PELLUEHUA MOCTaBMEHHbIX MPOOMEM, yMeTb HaxOAWUTb MOME3HbIA OOMNOMHUTENbHbIV
MaTepuan Mo TemaTuke 3aHATMWA. Ha npakTuyeckmx 3aHAaTuAX obydarolimecs OOIMKHbl yMeTb BbipaboTaTb
onpenerieHHble peleHnsa no obo3HavyeHHon npobneme. B 3aBMCMMOCTM OT CMOXHOCTW NpeafiaraemblX 3a4aHun,
uenen 3aHATUSA, obLen NOAroTOBKM ObyvarLwmxca npenogaBsatenb MOXET MOACKa3aTb 00y4aloLWwmMca anropuTm
peLleHns UM NepBoe AEeWCTBUE, UNKU ykasaTb 06Llee HanpaBreHwe paccyxaeHwui. NMonyyeHHble pesynbraThbl
obcyxaarTcsa ¢ No3nLUni X agekBaTHOCTU NN 3EKTUBHOCTY B paCCMOTPEHHOIN CUTYaLUN.

4. MeTogunyeckue ykasaHusi o camocTosiTeNIbHOM paboTe

OpraHu3auns caMoCcTOATENbHOM paboThl 0OYyYaLIMXCA OPUEHTUPYETCS Ha aKkTUBHbIE METOObl OBNafeHus
3HaHUAMMU, pa3BUTUE TBOPYECKUX CMOCOOHOCTEN, Nepexod OT MOTOYHOIO K UHAUBMAYANU3NPOBaHHOMY OBYy4EHMIO C
y4yeToM NOoTpeBHOCTEN 1 BO3MOXHOCTEN 06y4YatoLLerocs.

CamoctositenbHas pabota ¢ y4yebGHMKamn, yd4eOHbIMM MOCOOMSIMM, HAY4YHOWN, CMPaBOYHOW NUTEPATYpOW,
MaTepuanamu nepuoamyecknx n3gaHunm u NHtepHeta sBnsieTcss Hanbonee apeKTBHbIM METOOOM MOSyYEeHMUS
OONOMHUTENbHBIX 3HAHWWA, MO3BONISIET 3HAYMTENBHO aKTMBU3MPOBATb MPOLECC OBNageHus wuHdopmaumen,
cnocobcTByeT Gonee rnybokomMy yCBOEHMIO M3yyaemoro maTtepuana. Bce HOBble MOHATUS MO udyvyaemowm Teme
Heob6X04MMO Bbly4YNTb HAU3YCTb.

CamocTosTenbHas paboTta peanusyeTcsi:

® HEMOCPEACTBEHHO B NMpoLiecce ayanTOPHBIX 3aHATUI;




® Ha NEeKUUsIX, MPaKTUYECKNX 3aHATUSIX;

® B KOHTAKTE C NpenogaBaTenieM BHE paMOK pacnucaHus;

e Ha KOHCynbTauusix Mo y4eOHbIM BOMPOCaM, B XOAE TBOPYECKMX KOHTaKTOB, MpW IMKBMAAUUMK
3a[j0/MKEHHOCTEN, NPW BbINONTHEHUW MHAMBUOYANbHbBIX 3a4aHUA U T. 4.;

e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpw BbINONHEHNN 0By4YaoWMMCs y4eOHbIX N MPaKTUYECKUX
3agau.

OpekTnBHLIM  CPEACTBOM  OCYLUECTBNEHUs obydyarlmmcss camocToaTenbHon paboTel  sBNAeTCH
ANeKTpoHHasa wuHopMaunoHHo-obpasoBaTenbHas cpeda YyHuMBepcuTeTa, Kotopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabouum nporpamMmamMm AuCUMNNUH (Mogynewn), NpakTuK, K WU3gaHUsIM  SMNEeKTPOHHbIX
BMBNMOTEYHBIX CUCTEM.

6. MepeyeHb y4eGHOI NuTepaTypbl M y4eOHO-MeToANYEeCKOro obecneveHns AN CaMOCTOATENbHOM

paboThbl
Tabnuua 11
KHMXXHbIN Jlutepatypa
Ne ABTOp(bl), HaMMeHOBaHWe, MeCcTo, roa U3paHusa ¢°:‘?1£IK¢) ans
n/n (ecnu ecTb, yKasaTb «rpud») 3NEKTPOH. yuye6Hasn c:nﬁng::;
pecypc (3P) P
1. BodoomsedeHue. KaHanu3auyuoHHble cemu; [JoHbacckas HayuoHaibHas 3P + +

akademusi cmpoumernscmea u apxumekmypsbl, 96C ACB, 2020.- Pexum
docmyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu]]iprbooks||93857

2. ludpasnuyeckull pacdem UHXEHEPHbIX cemeli cucmeM OmOorieHus, P + +
8eHMUIAUUU U KOHOUUUOHUPOBaHUSI 8030yxa 0bujecmeeHH020 30aHUS;
Mockosckuti 2ocydapcmeeHHbIl cmpoumernbHbil yHusepcumem, O6C
ACB, 2017.- Pexum docmyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||72583

3. Lysanos M.B. oP + +
HapyxHble kaHanusayuoHHble cemu. lNpakmukym; Camapckuli
eocydapcmeeHHbIl mexHudeckul yHueepcumem, 96C ACB, 2016.-
Pexum docmyna:

https://elib.samgtu.ru/getinfo?uid=els _samgtul|iprbooks||61432

4. Lysanos M.B. OP + +
Kananu3sayuoHHble cemu; Camapckull 20cydapcmeeHHbIU mexHu4yeckul
yHusepcumem, S6C ACB, 2016.- Pexxum docmyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||82911

5. Fudpasnuyeckull pacdem 08yxmpybHOU 2pasumayuoHHOU cucmembl oP - +
omonneHusi; Huxeaopodckuli 20cyOapCmeeHHbIU apXumeKmypHo-
cmpoumenbHbIl yHusepcumem, O6C ACB, 2011.- Pexum docmyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||15985

Hocmyn obydarowuxcs k 9P HTE Caml TY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 371eKmMpPOoHHOL
UHgbopmayuoHHoU obpa3osamernbHoU cpedbl yHusepcumema u catima HTE Caml'TY o nnoa2uHy u naposo.

7. MNMepeyeHb MHPOPMALIMOHHbLIX TEXHONOMMIA, UCNOJIb3yeMbIX NMPU OCYLLECTBIIEHUN O0Gpa3oBaTeNIbHOro
npouecca no gucuMnianHe (Moaynio), BKIoYas nepeyeHb NporpaMmMHoOro obecneyeHus

Mpv  npoBedeHUM  NEKUMOHHbIX  3aHATUMI  WUCMOMb3yeTcs  MyNbTMMeauiHoe  oGopydoBaHue.
OpraHuzoBaHo B3aumofelcTBMe obydatolleroca W nperogaeatenss C  MCMNOSIb30BaHWEM  3NEKTPOHHOM
MHcbopMaLMOHHO oGpa3oBaTenbHON cpedbl YHMBEpcUTeTa.

MporpammHoe obecneyeHue

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6napartens NPOUCXOXKAEHUSA
HasBaHue (nMueH3noHHoe nnn cBoboaHO
n/n (npounssoguTtens) (nHOCTpaHHOE nnn
pacnpocTpaHsaemMoe)
OTEYECTBEHHOE)

1. |Adobe Reader cBOOOAHO pacnpocTpaHaemoe Adobe Systems Incorporated MHOCTPaHHOE
2. |LibreOffice cBOOOJHO pacnpocTpaHaemoe The Document Foundation MHOCTPaHHOE
3. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOE HIMO «BMWA» 0OTEeYeCTBEHHOE

cuctema «KoHcynbTaHT

Mnocy»
4. |AHTMBUMpYC Kacnepckoro NVLEH3VOHHOE JlabopaTopusi Kacnepckoro 0TEYECTBEHHOE

8. MepeyeHb pecypcoB MH(POPMALMOHHO-TENTIEKOMMYHUKaLMOHHOM ceTu «MHTepHeT», NnpodeccnoHanbHbIX
6a3 gaHHbIX, UH(POPMALNOHHO-CNPaBOYHbLIX CUCTEM

Tabnuua 13
:’:"1 HanmeHoBaHune Kpatkoe onucaHue Pexunm pocTtyna
1 | QnekTpoHHO-6MbnoTeyHas cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/



javascript:void(0);
javascript:void(0);

IPRbooks cuctema
2 | OnekTpoHHO-6MbnNmnoTeyHas cuctema AneKTpoHHasa GubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKOW 6a3bl, HeOO6X0AMMOW ANA OCYLUECTBNEHUA o6pa3oBaTeNnbHOro
npouecca no gucuunnuHe

JleKUMOHHbIe 3aHATUA

AyanTopum Anst NEKUMOHHbLIX 3aHSATUA YKOMMIIEKTOBaHbI MeBGENbI0 U TEXHUYECKUMW CPEACTBAMMU OOYyYeHMs,
crnyxawummn anst npeacrta.neHns yvyebHow mHdpopmauum Gonblioi ayautopum (Habopbl AEMOHCTpaLMOHHOMO
obopyaoBaHus (NPOEKTOP, 3KpaH, KOMMbOTEP/HOYTOYK).

Na6opaTopHble 3aHATUA
[na nabopaTopHbIX 3aHATUIA MCMONb3yeTCa ayaUTOPUS, OCHaLLEHHAsa YCTaHOBKaMM.

MpakTnyeckune 3aHATUA
AyaouTtopun ans npakTMY4eCKUX 3aHATUI YKOMMNIIEKTOBAHbI CNELManmM3mpoBaHHON Mebenbio N TEXHUYECKUMU
cpeacTBaMmu 0byveHus (MPOEKTop, 3KPaH, KOMMNbITEP/HOYTOYK).

CamocTtosATenbHasa pabora

MomelieHna ang camocTosiTenbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTbIO
noakntoYeHns k cetu «VIHTepHeT» M OOCTYyNoM K 3NEeKTPOHHOM WHopMaunoHHO-0bpa3oBaTenbHOM cpeae
CamlITY:

e MeTOAMYECKUI KabuHeT (aya. 9).

10. PoHA OLEHOYHbLIX CPEeACTB NO AUCLMNIIMHE

®OHL OLEHOYHbIX CpeAcTB ANs MNPOBEAEHMS TEKYLLEero KOHTPOSs YCNeBaeMOoCTM U MPOMEXYTOYHOM
aTTecTauuu npeactaeneH B MpunoxeHun 1.

MOMHbIN KOMMMEKT KOHTPOSIbHbIX 33adaHuii UM WHbIX MaTepuanoB, HeoOXOAMMBLIX ANs OLEHWBaHWSA
pe3ynbTaToB OOy4YeHWs MO AMCLUWMNIMHE, MpakTMKe XpaHuTcA Ha kadeape-paspaboTumke B OymMakHOM U
3MEeKTPOHHOM BUAE.




MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUsI TEKYLLEro KOHTPONA ycneBaeMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.B.02.04 «BogooTBeaeHue M o4MNCTKa CTOYHbLIX BOA»

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTB)

HanpaBneHHoCTb (Nnpocmnb)
Ksanudukaums

dopma obyueHus

Noa Hayana NnoAroToBKuU
Bbinyckarowas kadegpa
Kacdenpa-paspabotumk
O6bemM AUCUMNIUHGI, Y. / 3.€e.

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus)

08.03.01 CtpoutenbcTBO

BopocHabxxeHne u BogooTBegeHue

GakanaBp

OYHas

2021

CTpoutenbcTBO

CTtpouTtenscTBO

216 /6

3K3aMeH, KypcoBasi pa6oTa, 3K3amMmeH, KypCoBOWM
NpoeKT




1. I'Iepeqel-lb KOMMeTeHuUn, UMHAOAUKATOPOB AOCTUNXEeHUA KOMMeTeHLuUn n npuU3HakoB nposAaBreHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1

HanmeHoBaHue
KaTeropum

(rpynnbi)
KOMMNeTeHunn

Kop HanmeHoBaHune Koa n HaumeHOoBaHMe nHaukaTopa
KOMNeTeHUnu KOMMNeTeHuuun AOOCTMXKEHUs1 KoMneTeHUUmn

PesynbTaTthbl
obyuyeHus

He NpeAyCcMOTpeHbl y4eGHbIM NaHoM

06

wenpoceccuoHanbHble KOMNeTeHLUn

Tabnuua 2

Kog
KOMMNeTeHUun

HanmeHoBaHue
KOMMNeTeHUun

Koa n HammeHoBaHWe MHAMKaTOpa AOCTUXKEHUSA
KOMMneTeHUuun

Pe3ynbTaTthbl
o6yyeHus

He npeayCcCMOTpEeHbl y‘leﬁHblM nnaHom

I'Ipod)eccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3

Koa
KOMMeTeHL MU

HanmeHoBaHue
KOMMNeTeHUuun

Koa n HammeHoBaHue

KOMneTeHuuu

MHAUKaTOpa AOCTUXKEHUS Pe3ynbTatbl 06y4eHus

MK-1

CnocoBHOCTL BbIMOMHATL
paboTbl No
NPOEKTUPOBAHNIO CUCTEM
BOZIOCHaGXeHNs U
BOJOOTBEAEHNA

na-1 NK-1 31MK-1.1

33MK-1.1

BOA00TBEEHNSA
Y1 MNK-1.1

BbinonHseT pacyeTbl Ans 3HaTb: TpeboBaHUs HOpMaTHBHO-
NPOEKTUPOBAHUS CUCTEM TEXHUYECKOW JOKyMeHTaLum u
BOAOCHABXeHVs1 U BOAOOTBEAEHNS | HOPMaTMBHbIX NPABOBbIX aKTOB MO
obbekTa NPOEKTUPOBAHUIO CUCTEMDbI
BOAOCHAaBXeHVs! U BOAOOTBEAEHNS

3HaTb: Bugbl n metoamkm pacyeTos
CUCTEMbI BOOAOCHAGXeHMS U

YMeTb: OI'Ipe,CI,eJ'IHTb MEeTOAUKY pacyeTa
CUCTEMbI BOAOCHaGXEHNS 1
BOOOOTBEOEHUA B COOTBETCTBUN C

NOMNOXEeHNAMN HOPMATUBHO-TEXHUYECKOWN
[OKYMEHTaLMM U HOPMaTUBHBIX NMPaBOBbIX
aKTOB U BMOOM pacyeTa

Y3 MNK-1.1

YMeTb: Beibupatb Hanbonee
3(phEKTUBHYH KOHCTPYKTUBHYHO CXEMY
CUCTEMbI BOJOCHaAGXEHMUS U
BOJOOTBEAEHMUS

B2 NK-1.1

BnapeTtb: MeToauKkol BbINOMHEHUS
WHXXEHEPHO-TEXHNYECKNX PacyeToB
CUCTEMbI BOOCHAGXEHMS 1
BOJOOTBEAEHMUS

B3 NK-1.1

BnapeTb: MeToaukoi pacdeTta n nogbopa
NPOMYyCKHOW CNOCOBHOCTM CUCTEMBI
BOJOCHa0XeHNsi 1 BOOOOTBEAEHUS

na-2 nk-1

PaspabaTbiBaeT TEKCTOBYIO U
rpaunyeckyto 4acTu NPOEKTHON
OOKyMeHTauum cuctemsl
BOLOCHabXeHWS1 1 BOOOOTBEAEHMS

Y2 NK-1.2

YmeTb: Onpenensatb nepeyeHb
HEeobXoANMbIX UCXOAHbIX AaHHbIX AN
pa3paboTkM NPOEKTHOWM AOKYMEHTaLMN
cUCTEMbI BOJOCHaAGXEHMUS U
BOOOOTBEAEHUS

B1 MNK-1.2

Bnapgetb: NMoarotoBKOM NCXOOHBIX
OaHHbIX Ans pa3paboTku NPOEKTHOW
[OKYMEHTaUun cuctembl BOAOCHaOXeHNs!
1 BOOOOTBEAEHUSA

B2 MNK-1.2

BnapeTb: Pa3paboTkoli TEKCTOBOI YacTu
NPOEKTHON JOKYMEHTaLUN CUCTeMb
BOjOCHa0XeHMst 1 BOOOOTBEAEHUS

ma-3 nK-1
MoaroTtaBnuBaeT K BbINYyCKy
MPOEKTHYIO AOKYMEHTALMIO

31 MK-1.3
3HaTtb: TpeboBaHMs HOPMATUBHO-
TEXHUYECKOW JOKYMEHTaLUun u




CUCTEMbI BOAOCHAOXEHNS 1
BOAOOTBEOEHUA

HOPMAaTMBHbIX NMPAaBOBbLIX AKTOB K
pa3paboTke, KOMMIEKTOBAHMIO U
0hOpPMIIEHMIO MPOEKTHON AOKYMEHTaumnn
CUCTEMbI BOAOCHaOXEHNS 1
BOAOOTBEAEHUS N BHECEHMIO B HEE
N3MeHeHUN

B1 MNK-1.3

BoapeTb: meToankon ocdopmneHmne
NPOEKTHON JOKYMEHTALMN CUCTEMBI
BOAOCHaOXXeHUs1 1 BOAOOTBEAEHNS B
ANEKTPOHHON 1 (Mnn) BymaxHon dopme
B2 MNK-1.3

BnapeTtb: meToamMkon BHeECEHUsI
N3MEHEHWU B TEKCTOBYIO U rpacuyeckyto
YacTW NPOEKTHOW AOKyMEeHTaumm
CcUCTEMbI BOAOCHaGXeHMS 1
BOAOOTBEAEHUS HA OCHOBaHUN
3ameyaHui, Nony4YeHHbIX Npu
NPOXOXXAEHUWN 3KCNEPTU3bl NMPOEKTHON
OOKyMeHTauum

MK-2

CnocoBHOCTb BbINOMHATb
060CHOBaHWe NPOEKTHbIX
peLLeHnii CUCTEM
BOJOCHa0XeHus 1
BOJOOTBEAEHMS

na-2 nK-2

BbinonHsaeT pacyeTsl, BbIGOP

obopyaoBaHus, apmatypsbl,
MOArOTOBKY MPOEKTHOW
OOKYMEHTaLmMn cucTem

aBToMaTu3aunm TeXHONIOrM4EeCKNX
npoueccoB cnctemMm BOAOCHabXeHnst

M BogooTBeaeHNA

31 MK-2.2

3HaTb: HopMaTBHO-TeXHNYeckas
OOKYMEHTauus nNo BOAOCHAGXEHMIO 1
BOAOOTBEAEHUIO

32 MK-2.2

3HaTb: HopmaTtunBHO-TEXHMYeCKas
[OKyMEeHTauums no cucremam
aBTOMaTM3aunm TEXHONOMMYECKMX
NpoLIECCOB MO BOAOCHAOXEHUIO 1
BOAOOTBEAEHUIO

33 MK-2.2

3HaTb: MeToaukn NpoekTupoBaHns
WHXEHEPHBIX COOPYXEHUN, NX
KOHCTPYKTUBHBIX 3NIEMEHTOB Af1si CUCTEM
BOAOCHa0XeHUs1 1 BOAOOTBEAEHUS

Y1 NK-2.2

YmeTb: Onpenensatb NCXoaHble AaHHbIE
051 NPOEKTMPOBAHNS CUCTEM
aBToOMaTu3auumn TEXHOOMMYECKNX
NpOLIECCOB CMCTEM BOAOCHAGXEHMSA U
BOAOOTBEAEHUS

B1 MNK-2.2

BrnageTb: MeTOANKON NPUBSI3KM TUMOBbIX
peLLeHnii NpU NPOEKTUPOBaHNN CUCTEM
aBTOMaTU3aLUun TEXHOOTMYECKNX
NpOLIECCOB CMCTEM BOAOCHAGXEHMSA U
BOJOOTBEAEHNS B COOTBETCTBUN C
3afaHuem

B3 MNK-2.2

BnageTb: MNoaroToBka K BbINycKy
3aKOHYEHHOW NPOEKTHOW 1 paboyei
OOKYMEHTaumMM cMCcTeM aBToMaTusauum
TEXHOTOMMYECKNX NMPOLECCOB CUCTEM
BOJOCHa0XeHNsi 1 BOOOOTBEAEHUS

ManVILI,a COOTBEeTCTBUA OLIeHOYHbIX CpeacTB 3annaHnpoBaHHbIM pe3ynbTaTamMm OGy‘-IeHVIﬂ

Tabnuua 4

Koo n
MHOUKaTOp
LOOCTUXeHunA
KOMMNeTeHuuun

OLEeHOYHbIe C

efcTBa

Paspgen 1
Paspgen 2.

Paspgen 3
Paspen 4.
Paspgen 5

Paspgen 6.

MpomexyTou
Has
aTTectaums

Paspen 7
Paspgen 8.
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1, yMeHun,

2. TunoBble KOHTPOJibHbI€e 3aAaHuUA UK NHble MmaTepuanbl, Heo6GxoAuMble ANA OLUEeHKU 3HaHU
HaBbIKOB U (MHM) onbiTa AeATeNIbHOCTU, XapakTepusyrwujue npouecc (*)OpMVIpOBaHVIﬂ KOMMNeTeHUUn B xoae

ocBOeHUs obpa3oBaTernibHOW NporpamMmmbl

2.1. ®opMbI TeKyLLero KOHTpOns ycneBaeMocTu

4 cemecTp

BbinonHenune KprOBOIZ pa6OTbI no teme: «[llonHas pasgenibHaa cucremMa BoaooTBegeHusa HacelieHHOro

MyHKTa».

CopaepxaHue KypcoBoW paboTsl:
MpounsBoacTBEHHO-ObITOBAs BOAOOTBOASALLASA CETb HACENEHHOIO MYHKTa;

2. [oxpeas BogooTBOAsLLAs CETb C perynupyrwmnm pesepByapom.

1.

CocTtaB kypcoBou paboThbi:



lMoAcHuTeNbHaa 3anucka K KprOBOVI pa60Te (C rmapaBiiMt4eckKMMn pacyeTamm w” 060CHOBaHMAMU BCEX

NPUHATLIX B paboTe TexHonormdeckmx pewlennin) ~ 30-40 ctpaHul dopmaTa A4.

2. Cxema BOAOOTBEOEHWS HACENEeHHOro nyHKTa, MnaH OAHOro kKBapTana C  BHYTpUKBapTarbHbIMU
BOAOOTBOAALLMMU CETSMU, NIiaH U paspe3 CoeaMHUTENBHOro CMOTPOBOro kKonoAua (BbINOMHAETCS Ha nucTe
BaTMaHa opmaTta A4).

MpogonbHble NpodMnM rMaBHOroO KONeKTopa Npon3BOACTBEHHO-ObITOBOM BOAOOTBOASLLEN CETU U OQHOrO

BaccenHOBOro KONMekTopa BOAOCTOKA (BbIMOMHAETCS Ha nucTe BatMaHa bopmata A1 unu A2).

Nooghkhowb=

3awmTa KypcoBon paboThl.
5 cemecTp

BbinonHeHue kypcoBoro npoekta no teme: «KaHannsaumMoHHbIE OYNCTHBLIE COOPYXKEHUSIY.

[MopsAoK BLIMOMHEHMS KYpPCOBOIroO NpoeKTa:
Onpegenntb pacdeTHble pacxodbl CTOYHbIX BOA.
Onpegenntb KOHLIEHTPAaLMIO 3arpsi3HEHN B CTOYHbLIX BOAAX, MOCTYNaLMX HAa OYUCTHBIE COOPYXKEHNS.
Onpegenntb cTeneHb HEOHXOAMMOW OUUCTKM CTOYHBIX BOA NO B3BeLLEHHbIM BelwecTBaMm, BlKnonw, Kncnopoay.
PaccMoTpeTb BO3MOXHbIE BapUaHTbl O4YMCTKN CTOYHbIX BOA.
MpounsBecTn BbIGOP COCTaBa OYUCTHBIX COOPYXKEHMWN.
[MpounsBecTn rmapaBnuyeckne 1 TEXHONOIMYEeCKUe pacHeTbl OYUCTHBIX COOPY>KEHWNA.
CocTaBuTb reHeparbHbIA NnaH OvYMCTHOW cTaHumm B MacwwTtabe 1:500 n 1:1000 ¢ HaHECEHMEM OYUCTHBLIX U
BCMOMOraTernbHbIX COOPYXXEHWUW, NOTKOB M TpyOOnNpoBOAOB MO TPaHCMOPTUMPOBAHMIO CTOYHOW BOAbI, MECKa,
CbIPOro 0cajka, He YMIOTHEHHOIO U YMIIOTHEHHOTO Una, UMoBOW BOAbl, COPOXXEHHOro ocagka, ApeHaXHbIX BOA,
BO34yXOBOJOB, TEMNONPOBOAOB, ra3onpoBOAOB, 3reKTpokabenewn, M BHYTPUMIIOLLAA0YHONO BOAOMNPOBOAA,
KaHanusaumm, ocBelleHus, TennogukaLmm u aBapmMmnHoro Bbinycka.
CocTtaButb Npomnm ABUXEHUS oYMLaemMor BOodbl U nna.
Pa3spaboTaTtb TEXHUYECKMI MPOEKT OOHOIO COOPYXEHNS (MO YKa3aHUI0 pyKOBOAUTENS MPOEKTUPOBAHMS).
CocTaBuTb pacyeTHO-NOACHUTENBHYIO 3anMcKy ¢ 060CHOBaHMEM NPUHATLIX PELUEHWI pacyeTamm

O6bem npoekTta 2 nucta vYeptexen n 25—-35 cTpaHuL TeKCTa NOSICHUTENBHON 3anuCKu.

3almTa KypcoBOro npoekTa.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauum

4 cemecTp
B aksameHaLMoOHHOM OurneTe nMeeTcH ABa 3adaHus:

1. [Ba TeopeTuyeckmnx Bonpoca.
2. OpHa 3apada MO rMApaBfIMYECKOMY pacyeTy MPOU3BOACTBEHHO-ObLITOBOM MMM O0XOEBOW BOAOOTBOAALLEN
ceTu.

Nooabkwd =

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21,
22,
23.

MNepeyeHb TeopeTMYECKUX BONPOCOB

CTo4Hble BoAbl U UX Knaccugukauus.

O6Llas cxeMa cucTembl BOAOOTBEAEHUSA HACETIEHHOMO MYyHKTA.

OCHOBHbIE 31EMEHTbI CUCTEMbI BHYTPEHHEW KaHanM3auum 3gaHni.

OCHOBHbIE 31EMEHTBI CUCTEMbI HAPY>KHOW KaHanM3auuu.

CnnaBHas 1 BbIBO3HAs CUCTEMbI KaHaNM3auuun.

BakyymHas cuctema kaHanmsauuu.

Cuctema kaHanmMsauMum C TPaHCMOPTUPOBAHMEM CTOYHbIX BOJ C MOMOLLBK CXAaToro BO3gyxa M HACOCHbIX
arperaros.

CxeMbl BOAOOTBOASLLMX CETEN.

TpaccupoBka ynmyHon ceTu.

CuncTtembl BOOOOTBEAEHNS.

CpaBHUTENbHAsA CaHUTapHO-TEXHUYECKas U 3KOHOMUYECKasi OLleHKa CUCTEM BOL4OOTBEAEHMS.

ABTOHOMHbIE U KOMMYHarbHblE CUCTEMbI BOAOOTBEAEHMUSI.

LleHTpan13oBaHHbIe N AeLeHTPanM3oBaHHbIE CUCTEMbI BOLOOTBEAEHUS HACENEHHbIX MYHKTOB.

OcCHOBHbIe NOMNOXEHUS MO BbIOOPY CUCTEMbI BO4OOTBEAEHNS.

YcnoBusi npyemMa CTOYHbIX BOJ B BOAOOTBOASALLME CETU HACENEHHOTO MyHKTA.

Hopmbl BopooTBeneHus. OnpepeneHne cpeaHMX pacxogoB ObITOBbIX CTOYHLIX BOA [N KBapTanos
cenntebHOn TeppUTOpUN.

OnpepeneHne pacyeTHbIX pacxofoB ObITOBbIX W MPOM3BOACTBEHHbLIX CTOYHbIX BOA Ha MPOMbILINIEHHOM
npeagnpusTUN.

TpaccupoBka yrnn4yHon ceTn 6bITOBON KaHanmM3awumm.

OnpegeneHne pac4YeTHbIX PacxofoB ObITOBbIX CTOYHbLIX BOA MO y4acTkam CeTu.

dopmbl NonepeyHbIx ceveHnin TpybonpoBoaoB M KOMMEKTOPOB M UX FTMAPaBINYECKNE XapaKTEPUCTMKN.
KoHcTpynpoBaHne BoOOOTBOAALLMX CETEN.

ConpsbkeHune Tpyb 1 kaHarnoB B Konoauax.

Oc06EeHHOCTM TEYEHMS CTOYHBIX BOA B BOLOOTBOASLLMX CETSAX.



24.

25.
26.
27.
28.
20.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.
50.

MuHumaneHble AuameTpbl Tpy® BogooTBOAAWMX ceTerd. OnTumanbHasg CTeneHb HanorHeHusa Tpy6.
MuH1ManbHbIe 1 MakCUMaribHbIE CKOPOCTU U YKIOHbI.

OcCHOBbI rMapaBIMYECKOro pacyeTa camoTe4YHON BOAOOTBOAsLLEN ceTU. PacueTHble dopmyrbl.
MuHuManbHasa 1 makcumarnbHas rnybrHa 3anoXeHus KaHanuM3auMoHHbIX CEeTEN.

Bugpl Tpy6, npymeHsiemMble AN CTPOUTENbCTBA KaHaNM3aLUMOHHbIX CeTeN.

Mppaenuyecknin pacyeT 6bITOBOM N NPON3BOACTBEHHOW KaHanM3aunmn.

HasHadeHune goxaeBon kKaHanusaumnu. BHyTpeHHWe 1 HapyXHble BOOOCTOKN 34aHNN.

Pa3paboTka cxem BO4OOTBOASLLEN CETU NOBEPXHOCTHBLIX CTOYHBIX BOA U COOPYXXEHWUI AN X OYUCTKMU.
HopMbl NpoekTMpoBaHWs OOXAEBON KaHanM3aumu.

TpaccupoBka ynMYHOW CeTM [OOXOeBOW KaHanusaumu. PacnonoxeHue OoXOENPUEMHUKOB U UX
NpUCoeauHEHNE K OOXOEBOWN CETU.

OnpepaeneHne pacyeTHbIX pacxXxogoB AOXAEBbIX CTOYHbLIX BOA B BOAOOTBOASALLMX CETSIX.

'mapaBnmyecknii pacyeT u KOHCTPYMpPOBaHWE BOAOOTBOAMALLEN CETM NOBEPXHOCTHbLIX CTOYHbIX BOA.
CmoTpoBbIe KOMoALbI.

MepenagHble konoaubi.

CoeouHuTenbHbIE U pasgennTenbHble KaMepbi.

MpombiBHbIE KONOAUbI. [loXaenpueMHUKN.

MpucoeanHeHne BHYTPUKBaPTasbHbIX U OBOPOBbIX CETEN K YITUYHBLIM.

PacnonoxeHne TpybonpoBogoB B NONEPEYHOM CEYEHUM YNNLIbI.

MepeceyeHne camoTeYHbIX TPyOONPOBOAOR C NOA3EMHBIMU COOPYKEHUSIMU U CETAMM.

Mepexoabl Yepes pekn 1 oBparu. [okepbl N acTakagbl.

OCHOBHbIE MONOXEHUS NPY NPOEKTUPOBAHUM AoKepa.

MmppaBnnyecknin pacyeT gtokepa.

Mepexoakl Nog enesHbiMn 1 aBTOMOBUITbHBIMY AOpOraMy 1 TpaMBanHbIMU MY TSIMMU.

BbINyCckn OUYULLIEHHBIX CTOYHbBIX BOA B BOAHbIE OOBHEKTbI.

Ocob6eHHOCTM  MPOEKTUPOBAHUA  CXeM  BOAOOTBOAALUMX  CETen  MNonypasgernmrenbHOM  CUCTEMBI
BOOOOTBEAEHMS.

MHTEHCMBHOCTL M pacxod npegenbHoro poxada. OnpegeneHwe pacdeTHOro pacxoga Ansg OoTAeNbHbIX
y4acTKoB 00LLecnnaBHOro Konnekropa.

ABapunHo-perynmpytoLime pesepayapbl.

PeHoBauusa BogooTBOAALMX CETEN.

3agaum no rmapaBJyind4ecKomMy pacyeTty BOOOOTBOAALLEN CETU npunararoTcd K nporpaMmme aAncuuniimHbl B

BMAe koMnnekTa bGuneTos.

CoNOO WD~

TunoBble 3agaHNA — B 3aga4ax K 3K3aMeHaLMOHHbIM Gunetam

lMpoussecTn TpaccupoBKy ceTu ObITOBOW KaHanu3auuuM HaceneHHoro nyHkta. OnpegenuTb pacyeTHble
pacxofbl Mo y4acTkaM CeTu U BbIMOMHUTL rmapaBnmMyecknin pacyeT. MocTponTb NpoAonbHLIN NPoduss.
lMpousBecTn TpaccupoBKY AoxAeBoW kaHanusauuu. OnpefenuTb pacyeTHble pacxofbl NO y4vacTkam CeTw.
BbINonHUTL rmgpaenuyecknii pacdet. MNMocTponTb NpoaonbHbIN NPOthUsb.

OnpepenuTb pacxodbl ObITOBLIX Y MPON3BOACTBEHHBIX CTOYHBLIX BOA Ha y4acTKax CETU HacerneHHOro nyHKTa u
BbINONHUTL rMapaBnuYeckmin pacyet. [locTpouTb NPOAOSbHbBIA NPOUnb.

OnpenenuTb pacxobl JOXAEBbLIX BOA Ha yYacTkax CeTW HACeNeHHOro NyHKTa v BbINONHUTbL rMApaBiMyecKuin
pacyeT. [NocTponTb NPOAONbHLINA NPOdUsb.

5 cemecTp
Bonpockl K 3k3amMeHy

CocTaB CTOYHLIX BOA.

HepacTBopumble BeLeCcTBa B CTOYHbLIX BOAAX.

KonnowaHble 1 pacTBOpUMbIE BELLECTBA.

Hutpudpmkaumnsa n geHntpmudurkaums.

PacTtBopeHune u notpebneHue kucnopoga. MK n XK.

OnpepaeneHne KOHLUEHTpaLMKN 3arps3HEHNIA.

BakTepuanbHblie 1 Guonormyeckue 3arpsi3HEHUsS CTOYHbIX BOA.
CT1abunbHOCTb (CTOMKOCTb) CTOYHbIX BOA.

Mcnonb3oBaHne CTOYHbIX BOA B MPOMbILLIIEHHOCTU U B CENTbCKOM XO3SANCTBE.
MyTn oxpaHbl BOOOEMOB OT 3arpA3HEHNN.

CamooumuieHne Boabl B BOOOEME.

YcnoBus cnycka CTOYHbIX BOA B BOAOEMBI.

OnpegeneHne 4oNyCTUMOW KOHLLEHTPALIMK 3arpsA3HEHU B CTOYHbLIX BOAaX.
OnpegeneHune HeobxoaMMOW CTENEHN OYUCTKM CTOYHbIX BOA, MO B3BELIEHHbIM BelwecTBam u BIMKzo.



15. OnpepgeneHne HeobXxoOUMOM CTENEHW OYUCTKM CTOYHbIX BOA MO pacTBOPEHHOMY Kucriopody, no
TemnepaTtype.

16. PacueT HeobxoauMOWM CTENEHN OYUCTKM CTOYHBIX BOA MO COAEPXKaHWIO BpeaHbIX BELLECTB.

17. MeToabl O4YNCTKN CTOYHbIX BO4 M 06paboTKkn ocaaka.

18. CxeMbl MEXaHMYECKOW OYUCTKN CTOYHbIX BOA,.

19. Cxema B1Monorm4eckon OYNCTKM CTOYHbIX BOA Ha BuodunbTpax.

20. Cxema BGmonorm4eckom O4NCTKU CTOYHBIX BOA HA adpOTEHKaXx.

21. PeweTkn. KOHCTPYKUMS 1 pacyerT.

22. T[opusoHTanbHble NeckonoBku. KOHCTPYKLUMA 1 pacyeT.

23. TlecKomnoBKM C KPYroBbiM ABWXXEHUEM BOAbl. TaHreHumanbHble neckonoskn. Cnocobsbl pacyeTa.

24. Aspupyemble NeckonoBku. KOHCTPYKLMS U pacyerT.

25. Knaccudukauusa otctonHmko. OCHOBBI NpoLiecca OTCTauBaHus.

26. BepTtukanbHble OTCTOMHUKN. KOHCTPYKUMS U pacyerT.

27. Topu3oHTanbHble OTCTONMHNKWA. KOHCTPYKLMSA U pacyer.

28. PapguwanbHblie OTCTONHWMKW. KOHCTPYKLMSA 1 pacyer.

29. O6006LWeHHbIN MeToA, pacyeTa OTCTOMHMKOB.

30. lMpeaBaputensHasa aspaumsa u buokoarynaums.

31.Knaccudgukaumst 6MounbTpoB.

32.BbicokoHarpyxaemble  6uocdunbtpel. OOHO- M OBYXCTYNMEHHble CXxeMbl. PacyeT BbICOKOHarpy>kaembix
O1odunbTPOB.

33.BuodunbTpbl C NNacTMaccoBOK 3arpy3kon 1 NOpsaoK Ux pacyeTa.

34.AspoTeHku. MpmHUMN nx padoTbl. TexHonormyeckmne cxembl paboTbl a3pOTEHKOB.

35.PacueT aspoTeHkoB. Bbibop napaMeTpoB as3poOTEHKOB-BbITECHUTENEN.

36.KOHCTPYKLMM a3pOTEHKOB — a3POTEHKN-BBITECHUTENW, a9POTEHKN-CMECUTENMN.

37.KOHCTPYKLMM a3pOTEHKOB-OTCTOMHNKOB 1 a3POTEHKOB-OCBETNIMTENEN.

38.CucTtembl aspauun, NpUMEHsIEMbIE B a3POTEHKaX.

39. LInpKynALUNOHHO-OKUCTIUTENbHBIE PEXUMbI N NX pacyeT.

40.BTOpWYHbIE OTCTONHUKU. TUMblI OTCTONHWUKOB M UX pacyeT.

41.BepTuKanbHble UNOYNNOTHUTENW U UX pacyeT.

42.PapgnanbHble NNoynnoTHATENN N UX pacyeT.

43.[loo4mcTKa cTouHbIX BoA. ObnacTtb npumeHeHusi. CoopyxeHusi, NpUMEHsAEMbIe A1151 JOOUYNCTKU.

44.[loo4mcTKka CTOUHbIX BOA hunbTpoBaHNeEM. PacyeT CoOOpyKeHUN.

45. Obe33apaxmBaHne CTOYHbIX BoA. KoHTakTHbIE pe3epByapbl. PacyeT n KOHCTpYKUUK.

46.Bungbl n coctaB ocagKoB.

47.CaoncTtBa 0CaKOB: BNaXXHOCTb, yAeNbHOE CONPOTUBMEHNE, CTabUMBbHOCTb.

48.KomMmnnekcHble cxembl nepepaboTkn ocagkoB 1 060CHOBaHME ux Bbibopa.

49.Cxembl 06paboTKkn 0cagka C CyLUKOW B €CTECTBEHHbIX YCMOBUSAX.

50.Cxembl 06paboTkM 0cagka C MeEXaHUYECKMM 0DEe3BOXUBAHUEM.

51.Cxembl 06paboTKM 0cagka C CXUraHnem.

52.MpuHumn paboTbl MeTaHTeHKOB. broxnmnsa aHaspobHoro 6poxeHus.

53.PacyeT MeTaHTEHKOB U rasronbaepoB.

54 KoHCTpyKUMM MeTaHTEHKOB. [1ByXCTyNeHHble METaHTEHKMW.

55.AapobHas ctabunusauus. PacyeT n KOHCTPYKLMS.

56.NnoBble nnowaakn. KOHCTpyKUMK 1 pacyer.

57.Bakyym-cunbTtpaums ocagka. Cxema o6paboTku U pacHeT COOPYKEHWUNA.

58.LeHTpudyrnposaHue ocagka.

59.TeHnnNaH O4YNCTHBIX COOPYXeHUn ¢ BrodnnbTpamm.

60.IeHnNaH OYNCTHBLIX COOPYXXEHUIN C a3pOTEHKaMM.

61.MocTpoeHne BLICOTHOW CXEMbI COOPYXXEHMI NO OYMCTKE BOAbLI C a9pOTEHKaAMMU.

62.TlocTpoeHne BbICOTHOW CXeMbl COOPYXXEHUI MO OYNCTKE BOAbI C BruodunsTpamm.

63.MMocTpoeHne BBICOTHOM CXEMbl COOPYXeHUn no obpaboTke ocagka OT NEPBUYHBIX OTCTOMHUKOB OO WIOBbIX
nrnowanok (B cxeMax ¢ asapoTeHKamu).

64.TocTpoeHne BLICOTHOW CXeMbl COOpPYXeHuI No obpaboTke ocagka OT BTOPUYHBLIX OTCTOMHMKOB [0 WITOBbIX
nrnowanok (B cxemax ¢ 6uocunstpamu).

65.Cxema hU3NKo-XMMUYECKON OYUCTKM (KoarynmupoBaHue, oTcTanBaHne, hunbTpoBaHe u obe33apaxuBaHue).

66.0npeaneneHne ce6ecToMMOCTN OUNCTKU CTOYHBIX BOZA

3. MeToanuyeckue Mmatepuansbl, onpeaensolme npoueaypbl oLeHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa feATeNnbLHOCTU, XapaKTepu3yloLwue npouecc hOPMUPOBAHUA KOMNETEeHLMUA

3.1. XapakTepucTtuyka npouenypbl TeKyLUeln u NPOMeXyTO4YHOM aTTecTalmMm No AUCUUNnmHe

Tabnuua 5

MepuoanyHoOCTL N Buas! Cnocob y4yeTta
Ne HaumeHoBaHue cnoco6 npoBeaeHus MeTtoabl BLICTABNSIEMBIX MHAUBMAYanNbHbIX
n/n | oueHo4YyHOro cpeAcTBa npoueaypbl oLeHUBaHUA OOCTUXEHUN,

OLIeHOK
OoLeHMBaHuA oGyuarowmxcs




1. |KypcoBas paboTa, CUCTEMATUYECKM Ha BCEX [3KCMEPTHBLIN Mo naTnbannebHo  |paboyas KHUXKKa
KYPCOBOW MPOEKT BUOAX 3aHATUN LKane npenogaesaTens
/MUCBbMEHHO U YCTHO
4. |MNpomexyToyHas MO OKOHYaHWUN U3YYEHUS] |IKCTMEPTHbIIA Mo naTnbannbHOM  |aK3amMeHaLMoHHas
aTTecTauus — Bonpochl OVUCUMNIVHBI/ YCTHO U LwiKane BEOMOCTb, 3a4eTHas
3K3aMeHaLMOHHbIX NMUCbMEHHO KHVDKKa
ouneToB

3.2. Kputepuu u WwKana oueHMBaHUA pe3ynbTaToOB U3yYeHUA AUCLUNIINHBI BO BPEMS 3aHATUM (TEKyLUM
KOHTPONb ycneBaemMocTH)

KpuTepumn oLeHKU U LWKana oLueHMBaHUA KypcoBOMW paboThl, KYPCOBOIro NpoeKTa

Tabnuua 6
Likana oueHMBaHUs KpuTepun ouieHkm Kon-so
puTer 6annos
«OTANYHO» CTyfeHT rokasbiBaeT MonHble W riy6okue 3HaHWs MPorpamMMHOro Matepuana,

NIOTMY4HO U apryMeHTMPOBaHO OTBEYaEeT Ha MOCTaBMEHHbIA BOMPOC, a Takke
OONONHUTENbHbIE BOMPOCHI, NoKasaTenu pentuHra (Bce npegycMoTpeHHble P (76-100)
yyebHble 3agaHust BbIMOMHEHbI, Ka4eCTBO BbINOMHEHUS GOMNbLUMHCTBA U3 HUX Gannos
OLEeHEeHOo Yyucnom 6annos, 6GrN3KNM K MakCuManbHOMY).

«XopoLlo» CTtyneHT nokasbiBaeT rnybokve 3HaHuWs MporpaMMHOro Matepuana, rpamoTHO
ero uanaraeTt, AOCTATOMHO MOMHO OTBEYaeT Ha MOCTaBMEHHbLIN BOMPOC U
OOMOrNMHUTENbHbIE  BOMPOCHI, YMeno  ¢opMynupyeT  BbIBOAbI,  Jonyckas (51-75)
He3HauMTeNbHbIE MOrPELLHOCTU, NoKasaTenu penTuHra (Bce npeayCMOTPEHHbIE Gannos
P y4yeGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMOSTHEHUSA HU OAHOMO U3 HUX HEe
OLleHEHO MaKkcumarnbHbIM YMcrioMm 6annos).

«Y[0BNeTBOpUTENBHOY CTyneHT nokasbiBaeT [JOCTaTOMHble, HO Hernybokue 3HaHWs MNporpamMmmHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix OwuboK unu npoTUBOPEYUNn,
ofHako B (QOPMYyNMpoBaHWM OTBETa OTCYTCTBYeT [OSKHaA CBHA3b Mexay (26-50)
aHanusom, aprymeHTauuen u BblBO4AMM, ONS NOMyYeHWs NMpaBUMbLHOrO OTBETa

6annos
TpebyeTca yTOYHAKOLIME BONPOCHI, AOCTUMHYTbl MWHUMarnbHble WNW  Bbile
rokasaTenn pelTUHIOBOW OLEHKW MPU HanmMuuu BbINOSTHEHWUS NPeayCMOTPEHHbIX
PN y4ebHbIX 3agaHni
«HeypoBneTBoputensHO» (0-25)
OTBeTbI Ha BOMPOCHI AaHbl HE BEPHO 6annos

O6wue KpuUuTepuu u WWKana oueHnBaHuA pe3ynbTaToB ANA AoNyCKa K npome)KyTquoﬁ aTTecTauumum

Tabnuuya 9

HanmeHoBaHue OLLEHOYHOro cpeAacTtBa BannbHasa wkana

1. | KypcoBas pa6oTa, KypcoBO#i MPOeKT 0-100 Gannos

WToro: 100 6annos

MakcumanbHoe konuyecTtBo BannoB 3a cemectp — 100. Oby4varowmics OOnyckaeTCs K dK3aMeHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6anmnos.

3.3. KpVITepVIVI U WWKana oueHnBaHuUA pe3ynbTaToB U3y4YeHUsa AUCUUNIINHbI Ha ﬂpOMG)KyTO‘IHOI;I aTrectTauumum

OcHoBaHueM AN onpegeneHnst OLUEHKM Ha 3dK3aMeHax CRyXWUT YpOBEHb OCBOEHWUS OByuvaloLimmucs
mMaTepuana u hopMMpoOBaHUSA KOMNETEHLMI, NPeayCMOTPEHHbIX NMPOrpaMmmort y4ebHON QUCUUMIVHBI.

YcneBaemoCcTb Ha 9K3aMeHe onpedensetcs oueHkamu: 5  «oTnmyHo»; 4 «xopowoy; 3
«yOOBMETBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OLUeHKY «OTNUYHO» MosfyvaeT 0by4atoWwmnincsi, OCBOMBLUMI KOMMNETEHLUMN AUCUMMIUHBI HA BCeX aTanax ux
dopmupoBaHus Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematudeckoe u rnybokoe 3HaHue y4veBHOoro
mMaTepvana, ymeHue CBOOOAHO BbIMOMNHATL 3afaHus, MPeayCMOTpeHHble paboyelt NporpamMmow, YCBOMBLUMWIN
OCHOBHYIO U O3HaKOMMEHHbLIM C AOMNOMHUTENBHOW NUTEpPaTypon, pekoMeHaoBaHHOW nporpammon. Kak npaswuno,
OueHKa «OTNWYHO» BbICTaBNSETCS 00y4aloWMMCH, YCBOMBLUMM B3aMMOCBS3b OCHOBHbIX MONOXeHU y4vebHomn
OVCUMNIUHBI, HeobxoauMMmbiX Ond npuobpetaemon npodeccun, MNpPOSBMBLLUMM TBOPYECKME CMOCOOHOCTU B
MOHUMaHWM, U3NOXEHUN U UCNOMb30BaHNM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acrnyXuBaeT 00y4aloLMNCs, OCBOMBLLMI KOMNETEHLMM ANCUUMIMHBI HA BCEX aTanax
nx popmmpoBaHns Ha 71-84 %, oBHapyXMBLLMI NOMHOE 3HaHWe y4yebHOro matepuana, ycrnewHo BblMONHALNIA
npegycMoTpeHHble pabodert nporpaMMONn 3agaHusi, YCBOMBLUMA OCHOBHYKO NUTEpaTypy, PEKOMEHAOBaHHYK B
nporpamme. Kak npaBuno, oOuUeHKka «XOpOLOo» BbiCTaBnseTcd obyyallWwmMcs, NPOAEeMOHCTPUPOBABLLMM
cucTeMaTnyeckoe BRnageHve MaTepuanom AUCUMMNWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMONIHEHUIO U
OOHOBMEHNIO B xode AdanbHewwen yvyebHom paboTbl M npodpeccMoHanbHOW AeSATENbHOCTW, HO AOMYCTMBLUMM
HeCyLLIECTBEHHbIE HETOYHOCTM B OTBETE.




OLeHKYy «yOoBneTBOPUTENbLHO» MNofyvyaeT oby4valolMncs, OCBOMBLUUA KOMMETEHLMU OAUCLMNIIUHBI Ha
BCex aTanax ux opmmupoBaHus Ha 51-70 %, obHapy>XMBLLMI 3HAHUE OCHOBHOro y4yebHoro matepuana B o6béme,
HeobxooMMOoM Ang AanbHenwen y4edbl n npeacTosdilen paboTel No Nnpodeccun, CnpasnsoLLNACS C BbINOSTHEHUEM
3afjlaHui, npeagycMOTpPeHHbIX paboyer nNporpamMMon, 3HAaKOMbIW C OCHOBHOW nMTepaTypon, peKoMeHOOBaHHON
nporpammon. Kak npaBumno, oueHka «y4OBNEeTBOPUTENBHO» BbICTABNAETCA OOyYalolWmMmcs, A0MyCTUBLUNM
MOrpeLlHOCT B OTBETE Ha 9K3aMeHe W MNpU BbIMNOMHEHWM 3K3aMEHALUMOHHbIX 3aJaHui, HO obnagaroimm
HeoOX0AMMbIMU 3HAHWAMM A1 yCTPaHeHWsi No4 PYKOBOACTBOM NMpenofaBaTtens AonyLeHHbIX He4OYETOB.

OueHKka «HeyAoOBNEeTBOPUTENbLHO» BbICTABNseTcd OOyyaloLllemMycsi, OCBOMBLUEMY KOMMETEHLUU
ONCUMNIWHBI Ha BCeX 3dTanax ux PopMMpoBaHuA mMeHee yem Ha 51%, obHapyxuBlemy npobenbl B 3HaHMAX
OCHOBHOMO y4yebHOro matepvana, SONyCTUBLUEMY MPUMHUMMMANbHbIE OWWOKN B BbIMOMHEHUM NPEedyCMOTPEHHbIX
paboyel nporpaMmmon 3agaHun.

LLikana oueHnBaHMUA pe3ynbTaToB

Tabnuua 10
MpoueHTHas Wwkana OueHKa B cuctemMe «HeyOBIeTBOPUTENIbHO — YAOBNETBOPUTENbLHO —
(Npu ee ncnonb3oBaHWm) XOPOLUO — OTJINYHOY»
0-50% HeygosneTBopuUTensHO
51-70% YaoBneTBoputenbHo
71-84% XopoLio
85-100% OTnn4HoO




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnukn BawkopTocTaH

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B51.B.02.04 «BogooTBegeHue n o4MNCTKa CTOYHbLIX BOA»

no HanpaeneHuto nogarotoeku (cneymansHoctn) 08.03.01 «CrtpouTtenbCcTBO» NO HanpasneHHocTn (Npodunio)

noaroToBkn «BogocHabkeHne 1 BogooTBeAeHME»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(momKHOCTb, CTeneHb, y4eHoe 3BaHne) (noanwuceb)

[ONonHeHUs 1 N3MEHEHUs1 PacCMOTPEHbI 1 0A06peHbI Ha 3aceaaHwn kadeapbl « »

(®V110)

20 r.,

npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANUCH)

(®110)



AHHOTauusa paboyen nporpamMmmMmbl OUCLUUNSIUHBI

B1.B.02.04 «BogooTBeaeHUe M oMNCTKa CTOYHbLIX BOA»

Koa n HanpaBneHue noarotoBku
(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)
Keanudukauusa

®dopma obyyeHus

Nog Havyana noaroToBKuU
Bbinyckarowan kacpegpa
Kadcdenpa-paspabotumk
O61bem AgMcumnnnuHbl, 4. / 3.e.

dPopma KOHTpOA (NpomexyTovHas

08.03.01 CtpoutenbcTBO

MpunoxeHwne 3

BopocHabxxeHne u BogooTBegeHue

6akanaBp

OYHas

2021

CtpoutenbcTBO

CTpoutenbcTBO

216 /6

9K3aMeH, KypcoBas pa60Ta, JK3aMeH, KprOBOI7I

aTtrecrauus) NPoeKT
Yac. | Nex. Ia6. MpakTuny.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
e yac. yac. yac.

4 108/3 16 - 32 3 21 36 3K3aMeH, KypcoBast
paboTta

5 108/3 32 8 24 3 14 27 3K3aMeH, KypCcoBOWn
NpoeKT

3K3aMeH, KypcoBas

UTtoro 216 /6 48 8 56 6 35 63 paboTa, 3K3aMeH,

KYPCOBOW MPOEKT

YHMBepcan bHbl€ KOMMNETEeHUUN:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfaHOM

O6uwenpodeccuoHanbHble KOMNeTeHUUK:

He nNpeayCMOTpPEeHbI y‘-lesHblM nnaHom

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-1 CnocoBHOCTb BbIMOMHATL paboTbl MO MPOEKTMPOBAHMIO CUCTEM BOAOCHaGXEHUSA 1 BOAOOTBEAEHUSA
MO-1MK- | BeinonHaeT pacyeTbl Ans NPOEKTMPOBaHMSA CUCTEM BOAOCHabXeHns 1 BogooTBeaeHnst obbekTa
1
MO-2 MK- | PaspabatbiBaeT TEKCTOBYIO U rpacpU4ECKyto YacTu NPOEKTHOM JOKYMEHTaUUM CMCTEMbl BOOOCHAGXeHUs 1
1 BOAOOTBEAEHUS
MAO-3 MK- | MogrotaBnueaeT K BbIMYCKY NPOEKTHY AOKYMEHTALMIO CUCTEMbI BOOOCHAGXEHMSA 1 BOOOOTBEAEHMS
1
MK-2 CnocobHOCTb BbIMNONHATL 060CHOBAHME NPOEKTHBIX PELLEHUI CUCTEM BOAOCHAOXEHNS1 U BOOOOTBEAEHNS
MO-2 MK- | BbinonHseT pacyeTbl, Bolbop 060pyaoBaHWs, apmaTypbl, NOArOTOBKY MPOEKTHOM JOKYMEHTALMWM CUCTEM
2 aBTOMaTM3aLUnM TEXHONOMMYECKMX NPOLIECCOB CUCTEM BOAOCHAOXEHNS U BOAOOTBEAEHUS

CopfepxaHvne aUCLMNNUHBI OXBaTbIBAET KPYr BONPOCOB, CBSA3aHHbLIX C BOAOOTBEAEHNEM U OYNCTKOW CTOUYHbIX
BOA.

MpenogaBaHne OUCUUMNNUHBI MpedycMaTpuBaeT criefytolime ¢hopMbl opraHusaumm y4eGHoOro npotecca:

nekuunu, na6opaToprle 3aHATUA, NPaKTU4eCKne 3aHATUA, CaMoCToATETbHaA pa60Ta CTyAeHTa.

Mporpammon AMcuUMNnHLI NPEAYCMOTPEHbI CReayoLwme BUAbl KOHTPOMS: TEKYLLUIA KOHTPOMb YCNEBAEMOCTM
B popme KP,KIN 1 npomeXyTOYHbIN KOHTPOrb B hOpMe 3K3aMeHa.




