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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HauMeHOBaHue MHAMKATOPA BO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMNeTeHLU UK KOMMNeTeHLU U
KOMMEeTeHU ! DOCTUXKEHUSA
KOMNEeTeHL M)
MpodeccmoHanbHbIE KOMMETEHL N
3HaTb HOPMATMBHO-
MK-2 CnocobHocTb | MK-2.1 Beibop 1 cpaBHEHUE P
y TEXHUYEeCKNe OOKYMEHTHI,
BbIMNOJIHATb NMPOEKTHbIX PELLUEHNA CUCTEM
0b60CHOBaHMe BOAOCHabXXeHnsa n ycTaHas/BaloLLIne
He TpeboBaHUS K pacieTHOMY
NMPOEKTHbIX BOZOOTBEIEHNS,
npeaycMoTpeHo y 060CHOBaHMNIO MPOEKTHbIX
peweHnn cuctem | obecneymBatoLLnx

BOOOCHAOXXeHNA u
BOLOOTBEeHUs

BbIMNOJIHEHNE TpeﬁoBaHI/IIZ
TeXHN4YeCKoro 3agaHunA

peLleHN CUCTEM
BOJOCHabXeHNsA 1
BOJOOTBEAEHMNS

3HaTb HOPMATWBHbIE
LOKYMEHTHI,
yCTaHaB/MBatoLWwme
TpeboBaHUS K MOArOTOBKE
TEKCTOBOW YaCTW NPOEKTHOM
OOKYMeHTauum cucTem
BOAOCHabXeHNA n
BOLOOTBELEHMUA

MK-2.2 BbinonHeHne
rMapaB/MYeCcKoro pacyeTa
00BEKTOB CUCTEM
BOAOCHabXXeHNsa n
BOJ0OTBEEHMS

YMeTb BbINOJIHATh
rnapaBanMyeckne pacyeThbl
00BbEeKTOB CUCTEM
BOAOCHabXXeHNA n
BOL00TBEAeHNs

YMeTb Npon3BOaANTL BbIGOP 1
CpaBHEHME MNPOEKTHbIX
PELLUEHNI CUCTEM
BOAOCHabXeHNA n
BOJIO0TBEEHNS,
obecneymBatoLLmX
BbIMOJIHEHNE TpeboBaHMM
TEXHNYECKOro 3agaHus

MK-2.3 BbinosnHeHne
pacyeToOB TEXHOJIOTNYECKNX
napameTpoB paboThl
00BEKTOB CMCTEM
BOJOCHabXeHunsa n
BOJ0OTBEEHMS

BnageTb METOANKON
CpaBHEHUS MPOEKTHbIX
peLleHnin CUCTEM
BOJOCHabXXeHnsa n
BOJO0TBEdEHNS,
obecneymBatoLLnX
BbIMNOJIHEHNE TpeboBaHMN
TEXHMYECKOro 3aJaHuns

YMeTb BbIMOMHATbL PACYeThI
TEeXHON0r N4eCcKnx
napameTpoB paboThl
06BEKTOB CUCTEM
BOAOCHABXeHNS 1
BOLOOTBEEHMS




2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTtesibHOM NPOrpaMmbi

MeCTo AMCUMNANHBI (MOLYNs) B CTPYKType 06pa3oBaTeNibHON NporpaMMbl: BApMaTUBHaA 4acTb

Kop,
KoMmn
eTeH

T7]]

ﬂpe.u,meCTBylou.wle AUCUUNJIUHDbI

MapannenbHO ocBaMBaeMble
OUCUUMNNUHBI

Mocnepylowne
OUCUUMUHBI

MK-2

ABTOMaTM3aumMa CUCTEM
BOAOCHabXXeHNs N BOJOOTBELEHUS;
BogooTBefeHne 1 04NCTKa CTOYHBIX
BOA; BogooTBoasdLme CUCTEMBI
NPOMBbILUSIEHHBIX NPEeANPUATUN;
BogocHabxeHune; BogocHabxxeHne
MPOMBbILUSIEHHBLIX NPEeANPUATUN;
'moponorus; KomninekcHoe
MCNONb30BaHNe BOAHbIX PeCYpCOB;
MHoroBapuaHTHoOe
NPOEKTMPOBaHMe BOLOMPOBOLHON
ceTu Ha OBM; MozenmpoBaHue 1
ONTUMM3aLUNS TEPPUTOPUATBHbIX
CMCTEM BOLOOTBELAEHNUS;
MoaenvpoBaHne TEXHONOMMYECKNX
MPOLLECCOB O4YNCTKU CTOYHLIX BOA;
HapeXxHocTb cuctem
BOAOCHabXXeHMNS N BOJOOTBELEHUS;
HacocHble 1 BO3AYXOAYBHbIE
CTaHuun; HoBble NHXXEHEePHO-
TeXHUYECKNEe pPeLleHnst 04NCTKN
MPVPOAHBIX N CTOYHLIX BOA,;
ObpaboTka 0CafKkoB NPUPOLHBIX U
CTOYHbIX BOf; MpaKTuKo-
OPWEHTUPOBAHHbIN MPOEKT;
MpuknagHas XMMUS U KOOI US
rugpocgepbl; CaHUTapHoO-
TexHnyeckoe obopyLoBaHue
3aaHui; Cbop 1 nepepaboTka
TBepLbIX ObITOBLIX OTXO40B;
TennotexHuka; ®u3nko-
XUMUYECKNEe METOLbl OYUCTKN
MPVPOAHBIX N CTOYHBLIX BOL; XUMUS
1 MUKpobronorus Boabl

3alnTa OT KOPPO3UN COOPY>KEHWN
BOLOCHabXXeHus 1
BOLOOTBefeHNs; MOHUTOPUHI
COCTOSHWNS BOOHOW Cpeabl 1
3KOJIOTUYECKUA ayauT;
MoaroToBKa K npoueaype 3alunThl
1 3aLLMTa BbIMYCKHOM
KBaJIMPMKaLNOHHON paboThl;
Mpon3BoACTBEHHASA MpaKTUKa:
npeaaunIoMHas NpakTuka

3. O6beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KOoJInyecTBa
aKageMMU4YeCKMUX 4acCoB, BbifesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenopasateneM (No BuAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYI0O paboTy

obyuvarowmxcs

5 10 cemecTp
cero 4acos
yacos /
- [ yacoB B
Bup yuebHon paboTbl o 4acoB B
3JIEKTPOHHOM -
dbopme 31IeKTPOHHOM
¢popme
AyauTopHas KOHTaKTHasa pabora (Bcero), 8 8
B TOM 4ucne:
MpakTuyeckne 3aHATUS 8 8
BHeayauTOpHas KOHTakTHas paborta, KCP 3 3
WToro: yac 108 108




UToro: 3.e.

4. Copep>XaHue pucumniauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBeA,eHHOro Ha HUX KoJiMyecTBa aKkageMUu4eCK1ux 4acos U BUAOB
y4eOHbIX 3aHATUHI

Bupbl yuebHOM
Harpysku u ux
(1]
Ne HaumeHoBaHMWe pa3gena AUCLUNIMHDI TPYAOEMKOCTb, Hachl
paspena
Bcer
n3|np|n3|cpc| c€r
Yyacos
1 OuymncTKa BOA M3 MOBEPXHOCTHLIX MCTOYHUKOB 0101 2] 28 30
2 O4yncTKa BOA MOA3EMHbIX UCTOYHNKOB 0O O0] 2 28 30
3 O4yncTKa CTOYHbIX BOA, 010 4] 41 45
KCP| 0] 0] O 0 3
Wtoro| O | O | 8 | 97 108
4.1 Copep>XaHue NEeKUUOHHbIX 3aHATUH
YyebHble 3aHATUS HE peasu3yoTCs.
4.2 Copep>xaHue nabopaTopHbIX 3aHATUN
YyebHble 3aHATUS HE peasn3yTCs.
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
Konuuyectso
Tema Copep>XaHue NPaKTUY4eCKOro 3aHATUA yacos /
Ne HauMmeHoBaHue
NpaKTU4ecKoro (NepeyeHb ONAAKTUYECKUX eQUHNLL: 4acoB B
3aHATUA paspena .
3aHATUA pacCMaTpMBaeEMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
dhopme
10 cemecTp
Knaccnukaums noBepXHOCTHbIX
NCTOYHNKOB MO NMPUPOLHOMY U
aHTPOMOreHHOMY BO3[ENCTBUIO, (Pa30Bo-
OuncTtka Bof u3 | KnaccudumkaTop | AncrnepcHoMy cocTtaBy. KnaccuukaTtop
1 NMOBEPXHOCTHbLIX | TEXHOMOr NI OCHOBHbIX TEXHOJIOM 1A BOAOOHNCTKM, 2
NCTOYHUNKOB BOJOOYNCTKM KJTAaCCMPUKATOP TEXHOOM I C YHETOM
AHTPOMOreHHbIX 3arpsa3HeHnin. Boibop u
000CHOBaHME TEXHOJIOMMIA O4UCTKN BOS,
MOBEPXHOCTHbIX NCTOYHUKOB




Knaccnpukaumsa noL3emMHblx Bog,
NpPUMeHAeMbIX B Ka4eCTBe UCTOYHMKOB
XO035NCTBEHHO-MNTHLEBOIO
BOOCHabXeHnsa. Pn3nKo-xummyeckune un
TEXHOOrMyeckme nokasaTenu, Kputepum
CTabUNbHOCTN N KOPPO3MOHHOW

O4uncTka Bog KnaccngukaTop | akTUBHOCTM NOA3EMHbIX BOA,.
2 noA3eMHbIX TEXHONOrni KnaccmgukaTop TEXHONIOr M O4YUCTKN 2
NCTOYHUKOB BOLOOYNCTKM NOA3EeMHbIX BOL OT MPUPOLHbIX
npuMecein. KnaccmdukaTop TEXHOMOMN
OYUCTKN MNOA3EMHBIX BOJ, OT
AHTPOMOrEeHHbIX 3arpsA3HEHUNA U
PaCTBOPEHHbIX Fa30B. Bbibop u
060CHOBaHME TEXHOIOMMNIA OHNUCTKUN BOA,
MOA3EMHbIX NCTOYHMKOB
Knaccngukaums CTo4HbIX BOA,.
be3peareHTHble MeTOAbl (hN3NKO-
O4yncTka Knaccngpukaums P - Abl
3 MexaHu4veckomn obpaboTku, hnsnko- 2
CTOYHbIX BOA, CTOYHbIX BOA
XUMUYeCKne MeTolbl. PeareHepaTuBHbIE
MeToZAbl. Bronormnyeckas o4ncTka
KnaccudukaTop
4 Ou4ucTka TEeXHON0rnm Bbibop 1 060CHOBaHME TEXHOIOM N 5
CTOYHbIX BOA 04YNCTKN OYMCTKM CTOYHbIX BOA,
CTOYHbIX BOA,
NToro 3a cemecTp: 8
Wtoro: 8
4.4. Copep>XaHue CaMOCTOATeIbHOMU PaboThbl
Bun Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue o paboTbi KonuyectBo
CaMoOCTOATEeJIbHOM
pa3sgpena paboTkl (mepeyeHb ANOAKTUYECKUX eANHULL: YacoB
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
10 cemecTp
OuuncTka BoA 13 .
Bbibop 1 060CHOBaHME TEXHONOTUN
MOBEPXHOCTHbIX PeweHne 3agay 6
O4YUCTKM
NCTOYHNKOB
OcobeHHOCTU HOPMMPOBAHMSA COCTaBa
BOJ MOBEPXHOCTHbIX NCTOYHNKOB.
OyncTka BoA U3
camocTosaTeNlbHoe | Knaccugukaumsa BoL NOBEPXHOCTHBIX
MOBEPXHOCTHbIX 22
n3y4yeHue Tem NCTOYHUKOB. Knaccudukaumsa
NCTOYHWKOB y
TEXHONOrMn 04nCTKN. Boibop n
060CHOBaHME TEXHOJIOT NN OYUCTKM
OyuncTtka BOfg, .
Bbibop 1 060CHOBaHME TEXHOIOTUN
noa3eMHbIX pelleHne 3aday 6
04YNCTKM
NCTOYHMKOB
OcobeHHOCTU hOopMMpPOBaAHMA COCTaBa
BOA, MOA3EMHbIX UCTOYHUKOB.
OyuncTtka BOfg
MO3EMHbIX camocToaTenbHoe | Knaccuurkaums BoL rnoa3emMHblX 22
n3yyeHune Tem NCTOYHMKOB. Knaccugpukauuns
NCTOYHNKOB

TEXHO0r NN 04UCTKIN. Beibop 1
060CHOBaHME TEXHOIOMNIA O4UCTKN




Bbi6bop 1 060CHOBaHME TEXHOIOT U
O4mncTKa CTOYHbIX BOL | pelleHue 3ajad 10
04NCTKMN
OcobeHHOCTU HhOpMMpPOBaAHMSA COCTaBa
CTOYHbIX BOA. Knaccudmkaums CTOYHbIX
CaMoCTosTeNbHOE .
O4yunCTKa CTOYHbIX BOS, BOL. Knaccnurkaumsa TexHosIormm 31
N3y4yeHune TeM
o4mncTKN. Boibop n obocHoBaHume
TEXHOMOr NI OYNCTKU
Wtoro 3a cemecTp: 97
UToro: 97

5. NMepeyeHb yuebHOMU NuTepaTypbl M yuebHO-MeToaU4ecKkoro obecneyeHums no

AucuunauHe (Mogynio)

Pecypc HTb
Ne Bbubnuorpaduyeckoe onucaHue CamrTy
n/n P (3BC CamrTy,
IPRbooks n T.4.)
OcHoBHasa nnTepaTypa
KaHanu3auma HaCceneHHbIX MECT MU NPOMbILLNEHHbIX NpeanpuaTuin [TekcT] /
1 H. W. Nluxaves, N. U. NapuH, C. A. XacknH [n ap.]; nog obuw,. pen. B. H. DNEKTPOHHBIN
CaMoxuHa .- 2-e n3a., nepepab. u gon..- Mockea, Ctponusgat, 1981.- 638 pecypc
C.
CrnpaBoYHUK NPOEKTUPOBLUNKA. BogocHab)xeHne HaceNeHHbIX MecT U
5 | TPOMBILLNEHHbIX npeanpuaTnia [Tekct] / B. A. Knayko [u gp.]; nog peg. U. DNIEeKTPOHHbIN
A. Hazaposa .- M134. 2-e, nepepab. n gon..- Mockea, Ctponmnsgar, 1977.- pecypc
288 c.
Yuctsakos, Hnkonan Eroposuny Beibop n 060CHOBaHME TEXHONOM NI OYUCTKM
3 | MPMPOAHLIX BOA : METOA. yKa3aHWA [TekcT] / Camap. roc. apxuTekTyp.- DNEKTPOHHbIN

cTpounT. yH-T (CTACY), Kadh. BogocHab)xeHns n BogooTeeneHus.- Camapa,
2013.-53 c.

pecypc

HocTtyn obyyvatowmxcs kK 9P HTB CamI'TY (elib.samgtu.ru) ocyuwiecTBnseTcsa nocpeacTBOM 3/EKTPOHHOMN
NHOPMaLIMOHHON 06pa3oBaTeNbHON cpelibl yHUBepcuTeTa U caTta HTB Caml TY no fnornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTUHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

nporpaMMHoOro obecneyeHus

obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKAOYas nepevyeHb

OpraH130BaHO B3auMoaeincTere oby4yaloLlerocs 1 NpenoaaBaTens C UCMNOJb30BAHWEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HauMeHoBaHue NMpoussopuTesnb
n/n pacnpocTpaHeHus
1 | Biowin Envirosim JInueH3noHHoe
(3apybexHblii) H

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTh «UHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHPOPMALLMOHHO-CMPABO4YHbIX CUCTEM



No

n/n HauMmeHoBaHue KpaTkoe onucaHue PeXxuMm pocTtyna

YNC POCCUA - YHMBepcUTeTCKas http://www.cir.ru/index.is Pecypcbl OTKpbLITOro
NHpopMaLmoHHasa cuctema POCCUA P T 5P hocTyna

Poccuiickne 6asbl
JaHHbIX
OrpaHNYeHHOro
jocTyna

2 | eLIBRARY.ru http://www.eLIBRARY.ru/

Poccuiickne 6a3bl
JaHHbIX
OrpaHnyYeHHOro
nocTyna

3 | 2nekTpoHHO-6nbnnoTeyHas cuctema IPRbooks | http://www.iprbookshop.ru/

8. OnucaHMe MaTepuanbHO-TeXHM4YECKoU Da3bl, HeOOXOA4MMOW ANA OCYLLEeCTBJIEHUSA
obpa3soBaTesbHOro npouecca No AucuunaumHe (Moaynio)

MpakTuyeckue 3aHATUA

AyonTopum AN NPakTUYeCKUX 3aHATUN YKOMMNJEKTOBaHbI Cneunanm3npoBaHHon Mebenbio u
TeXHNYeCcKMMmn cpeacTeaMm obyyeHus (MPoOeKTop, 3KpaH, KOMMbOTEpP/HOYTOYK).

CamocToAaTenbHasa paborta

MomelleHna ANa CaMoCTOATENbHON paboTbl OCHALLEHbI KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbIO
NOAKI/IOYEHNS K ceTU «MIHTepHEeT» 1 AOCTYNOM K 3/IeKTPOHHOW
NHGpopMaLnoHHO-06pa3oBaTenbHol cpege CamlTY:
- yuTanbHbIn 3a0 HTB Caml'TY (aya. 200 kopnyc Ne8; ayn. 125 kopnyc Ne 1; aya. 41, 31, 34, 35 naBHbIn Kopnyc
bubnnoteku; ayn. 83a, 414, 416, 0209 12 kopnyc; aya. 401 kopnyc Ne10).

9. MeToaunyeckue MaTepuanbl

MeToanyeckme peKkoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpakTrnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIeNIAX BbIpaboTKM MPaKTUYECKMX YMEHUA U
nprnobpeTeHns HaBLIKOB B peLleHn NPothecCMoHas bHbIX 3a4ay.

PekoMeHAayeTCs cnepyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHATUIO:

1. 03HaKOMMEeHMe C MJAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIA OTpaKaeT CoLep)XaHue
npeaoXeHHON TeMbI;

2. npopaboTKa KOHCMEeKTa NeKkunu;

3. YTeHMWe peKOMEeHO0BaHHOM NUTepaTypbl;

4. NoAroToBKa OTBETOB Ha BOMPOCHI NMaHa NPakTUYeCKOro 3aHATUS;

5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay 1 ap.

MoaroToBka 0by4atoLWErocs K NPakTUYECKOMY 3aHATUIO NMPOW3BOANTCS MO BOMpPOCaM, pa3paboTaHHbIM
AN KaXK[0W TeMbl MPaKTUYECKUX 3aHATUIA U (MaK) Nekuuin. B npouecce NMoAroTOBKU K MPaKTUYECKUM
3aHATUSM, Heobxoammo 0bpaTUTb 0c060e BHUMAHME Ha CAaMOCTOATENIbHOE M3Yy4YeHWEe PEKOMEHAO0BaHHOA
NNTEpaTypsbl.

PaboTa CTyAEHTOB BO BPEMS NMPAKTUYECKOro 3aHATUS OCYLLECTBISETCS Ha OCHOBE 3a[aHuii, KOTOpble
BblJalOTCA 00yYaloWMMCs B Havyae UanM BO BPEMS 3aHATUSA. Ha NPakTUYeCKUX 3aHATUSX NPUBETCTBYeTCS
aKTVBHOE y4acTue B 00CY)KOEHUU KOHKPETHbIX CUTYyaLUiA, CNocoBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHUNIA
HaxXoOUTb Haubonee 3M(HEKTUBHbLIE pelIeHUs MOCTaBAEHHbIX NPobaeM, yMeTb HaxoAUTb MOJE3HbIN
NOMONHUTENbHBLIA MaTepuan no TeMaTuke 3aHaTU. Obyyalowmmca Heobxoammo obpallaTe BHUMaHME Ha
OCHOBHbIE MOHATUS, aNrOPUTMbI, ONPENENATh NPaKTUYECKYID 3HAYMMOCTb PacCMaTPUBAEMbIX BOMPOCOB. Ha
MPAKTUYECKUX 3aHATUSAX 0byvatoWmnecs A0JKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM NapaMeTpam Uan
BbipaboTaTb onpefeneHHblie pelleHns no obo3HavyeHHON npobneme. 3agaHua MoOryT ObITb TPyMMNoBblE U
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VHAUBMAYANbHbIE. B 3aBUCMOCTU OT CZIOXKHOCTYM NpeffaraeMblx 3aflaHnin, Lenen 3aHaTus, obuiein noaroToBKy
obyyatoLmxcs npenopaBaTeslb MOXXET NOACKA3aTb 00yYaloWUMCs anropuT™ peLleHns nan nepeoe LencTeue,
MNn ykasaTb obluiee HanpaBneHne paccyXAeHW. MonyyYeHHble pe3ynbTaTbl 06Cy)KAAOTCSH C NO3NLUNIA MX
afleKBAaTHOCTU MW 3(HEKTUBHOCTM B PAaCCMOTPEHHON CMTYaLMN.

MeTooun4yeckme pekoMeHgaLumm no BbINOJIHEHWNIO caMoCTOoATeIbHOW pa6OTbI

OpraHusaumnsa caMoCcToATeNbHOW paboTbl 06y4YalLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOoCobBHOCTen, Mnepexoh OT MNOTOYHOro K
NHOVBUAYAAN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKU NocobusMM, Hay4yHON, CNPaBOYHON NNTEpPaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHuin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNS
JOMONHNTESIbHbIX 3HAHWI, NMO3BOASET 3HAYUTENBHO aKTMBU3UPOBATb NMPOLECC OBAALEHUS MHDOPMaLNEN,
crnocobeTByeT 6osee rayboKOMy YCBOEHUMIO M3yYaeMoro matepuana. Bce HoBble MOHATUSA MO U3yYaeMon Teme
HeobX0AMMO Bbly4NTb HaU3yCTb U BHECTW B M10CCapUiA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4YeHunsa Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeaCcTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTesieM BHE paMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BONpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/KEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA U T.4.;

e B BubNMoTeKe, AoMa, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMNS 06y4YaloWmMMCs CaMoCToATeNnbHOW paboThl fABASeTCS
3/IeKTPOHHAA MHGOpMaLMoHHOo-06pa3oBaTebHAs Cpefla YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammamM OUCUUNAWUH (MOAYNeRn), NPaKTUK, K U3JaHUAM 3NEeKTPOHHbIX
61BNNOTEYHBIX CUCTEM,

10. ®oHA OLEHOYHbIX CPencTB No AucuUMnanHe (Moaynio)

@DoHJA OLLEeHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

561.B.[B.01.02 «Bbibop 1 060CHOBaHME TEXHONOM N
OYMCTKN NPUPOAHbIX N CTOYHbIX BOO»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
b1.B.[1B.01.02 «Bbibop n 060CHOBaHME TEXHOJIOrMM OYUCTKMU NPUPOLHBIX U CTOYHBIX BOA,»

Kopn v HanpaBJsieHue noaroToBKu 08.03.01 CTpOI/ITEJ'IbCTBO

(cneumanbHOCTDb)

HanpaBneHHocTb (npocdunb) BonocHabxeHwve n BofooTBeaeHue
Ksanudukauus Bbakanasp

dopMa obyueHus O4yHO-3a04Has

Fop Havyana NOAroToBKU 2022

(DaKyaneT NHXEHEPHbIX CUCTEM U

WHCTUTYT / dpakynbTeT npupogooxpaHHoro ctpontensctea (PUCMOC)

Beinyckaowas kadepnpa Kadenpa "BogocHabxeHue n BogooTeegeHune"
Kadeppa-paspabotuuk Kadenpa "BogocHabxxeHune 1 BogooTBefeHMe"
06beM OUCUUMJINHLI, Y. / 3.e. 108/3

dopmMa KOHTpONA (NpoMeXXyToyHas

3aveT
aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HauMeHOBaHue MHAMKATOPA BO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMNeTeHLU UK KOMMNeTeHLU U
KOMMEeTeHU ! DOCTUXKEHUSA
KOMNEeTeHL M)
MpodeccmoHanbHbIE KOMMETEHL N
3HaTb HOPMATMBHO-
MK-2 CnocobHocTb | MK-2.1 Beibop 1 cpaBHEHUE P
y TEXHUYEeCKNe OOKYMEHTHI,
BbIMNOJIHATb NMPOEKTHbIX PELLUEHNA CUCTEM
0b60CHOBaHMe BOAOCHabXXeHnsa n ycTaHas/BaloLLIne
He TpeboBaHUS K pacieTHOMY
NMPOEKTHbIX BOZOOTBEIEHNS,
npeaycMoTpeHo y 060CHOBaHMNIO MPOEKTHbIX
peweHnn cuctem | obecneymBatoLLnx

BOOOCHAOXXeHNA u
BOLOOTBEeHUs

BbIMNOJIHEHNE TpeﬁoBaHI/IIZ
TeXHN4YeCKoro 3agaHunA

peLleHN CUCTEM
BOJOCHabXeHNsA 1
BOJOOTBEAEHMNS

3HaTb HOPMATWBHbIE
LOKYMEHTHI,
yCTaHaB/MBatoLWwme
TpeboBaHUS K MOArOTOBKE
TEKCTOBOW YaCTW NPOEKTHOM
OOKYMeHTauum cucTem
BOAOCHabXeHNA n
BOLOOTBELEHMUA

MK-2.2 BbinonHeHne
rMapaB/MYeCcKoro pacyeTa
00BEKTOB CUCTEM
BOAOCHabXXeHNsa n
BOJ0OTBEEHMS

YMeTb BbINOJIHATh
rnapaBanMyeckne pacyeThbl
00BbEeKTOB CUCTEM
BOAOCHabXXeHNA n
BOL00TBEAeHNs

YMeTb Npon3BOaANTL BbIGOP 1
CpaBHEHME MNPOEKTHbIX
PELLUEHNI CUCTEM
BOAOCHabXeHNA n
BOJIO0TBEEHNS,
obecneymBatoLLmX
BbIMOJIHEHNE TpeboBaHMM
TEXHNYECKOro 3agaHus

MK-2.3 BbinosnHeHne
pacyeToOB TEXHOJIOTNYECKNX
napameTpoB paboThl
00BEKTOB CMCTEM
BOJOCHabXeHunsa n
BOJ0OTBEEHMS

BnageTb METOANKON
CpaBHEHUS MPOEKTHbIX
peLleHnin CUCTEM
BOJOCHabXXeHnsa n
BOJO0TBEdEHNS,
obecneymBatoLLnX
BbIMNOJIHEHNE TpeboBaHMN
TEXHMYECKOro 3aJaHuns

YMeTb BbIMOMHATbL PACYeThI
TEeXHON0r N4eCcKnx
napameTpoB paboThl
06BEKTOB CUCTEM
BOAOCHABXeHNS 1
BOLOOTBEEHMS
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Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyuyeHus

TeKyLwun

Mpomexy
Kop uHaukaTopa KOHTpOA
OueHOYHbIe TO4YHan
DOCTUXXEHUsA Pe3ynbTaTbl 0Oy4yeHus b
cpeacTBa aTrecTay
KOMMeTeHL U ycneBae s
MOCTH
O4yucTKa BOA U3 NOBEPXHOCTHbIX UCTOYHUKOB
MK-2.1 Beibop n
CpaBHEHNE NPOEKTHbIX
eLeHnn cucTem
EOAOCHaGMGHMﬂM 3HaTb HOPMATVBHbIE [OKYMEHTHI,
yCTaHaB/mMBatlowme TpeboBaHMsA K NOArOTOBKe
BOJOOTBEZEHNS, o o 3aveT HeTt Oa
obecreunBaoLLMX TEKCTOBOW YaCTW NPOEKTHOW AOKYMEHTaLn
CUCTEM BOJOCHabXeHWs 1 BOAOOTBEAEHNS
BbIMOJIHEHNE
TpeboBaHWn
TEXHNYECKOro 3aaHuns
3HaTb HOPMATUBHO-TEXHNYECKNE SOKYMEHTHI,
CTaHaBAMBatoLLe TPeboBaHUS K PaCYETHOM
y Ll P P y 3a4eT HeTt Ha
060CHOBaHWIO NMPOEKTHbIX PELLEHUI CUCTEM
BOJIOCHabXXeHMS 1 BOAOOTBENEHNS
MK-2.2 BbinonHeHne
rggfgf;ﬁgilﬁig; YMeTb BbIMOJHATb FMAPABINYECKNE PACYEThI
EMCTeM 06bEeKTOB CMCTEM BOAOCHAOXKEHNS 1 3a4eT HeTt Oa
BOJI00TBEAEHUS
BOJOCHabXeHUs n
BOJI00TBEAEHUS
YMeTb Npou3BoAUTL BbIOOP 1 CPpaBHEHNME
MPOEKTHbIX PELLIEeHNIA CUCTEM BOAOCHAOXXEHNS 1
P P A 3a4eT HeTt Oa
BOJI00TBEAEHUS, 06ecneynBatoLLnX BbINOJIHEHNE
TpeboBaHMIN TEXHNYECKOr0 3aAaHns
MK-2.3 BbinonHeHne
g:i:i;g?mquKmx BnapeTtb MeTOANKOW CPaBHEHNSA NMPOEKTHbIX
peLUeHnin CUCTEM BOLOCHABXEHNSA 1
napameTpoB paboTsbl 3a4eT HeTt Ha
0BLEKTOB CHCTEM BOJI00TBEAEHUS, 06eCneynBatoLLNX BbIMOJHEHNE
TpeboBaHM TEXHNYECKOr0 3a4aHuns
BOJIOCHabXeHMA n
BOJOOTBEAEHUS
YMeTb BbIMOJHATL pacyeTbl TEXHONOMNYECKNX
napameTpoB paboTbl 06BEKTOB CUCTEM 3a4eT HeTt [a
BOJOCHA0XXeHNS N BOLOOTBEAEHNSA
O4YMuCTKa BOA, NOA3EeMHbIX UICTOYHUKOB
MK-2.1 Beibop u
CpaBHEHME NMPOEKTHbIX
LEHWUN CUCTEM
gg éiHaﬁmeHMﬂM 3HaTb HOPMATUBHO-TEXHNYECKNE JOKYMEHTHI,
BOﬂOOTBEAGHMﬂ yCTaHaB/IMBatloLme TpeboBaHMA K pacHeTHOMY 3a4eT HeT la
obecneunsan ﬁx 000CHOBaAHMIO MPOEKTHbIX PELLUEHUNI CUCTEM
W BOJIOCHa0XXeHMS 1 BOAOOTBENEHNS
BbIMOJIHEHNE
TpeboBaHWi
TEXHUYECKOro 3agaHuns
3HaTb HOPMATUBHbIE JOKYMEHTHI,
CTaHaBAMBatLLMe TpeboBaHUS K NOAr0TOBKE
y . L P . A 3a4eT HeTt Ha
TEKCTOBOW YaCTW MPOEKTHOW AOKYMEHTaLnn
CUCTEM BOAOCHAbXXEeHUs1 1 BOLOOTBEAEHMNS
MK-2.2 BbinonHeHne
rMapaBJINYECKOro
agEeTao6beKTos YMeTb BbIMOJHATb FMAPaBANYECKME pacyeThl
P 006bEKTOB CMCTEM BOAOCHAbOXEHNS 1 3a4eT HeTt a

cncTem
BOJOCHabXeHUs n
BOJI00TBEAEHUS

BOL0OOTBEOEHNS
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YMeTb Npon3BoAnTb BbIGOP U CpaBHEHME
NMPOEKTHbIX PELLEHNIA CMCTEM BOAOCHAGXEHMUS 1

3a4eT Het [a
BOZI00TBEAEHUS, 06eCcneynBatoLLNX BbINMOJHEHNE
TpeboBaHWIN TEXHNYECKOr0 3aAaHns
MK-2.3 BbinosHeHne
4yeToB -
?Z)iHiﬂc())FVI‘-IECKVIX Bnapetb METOANKOW CPaBHEHUS MPOEKTHbIX
HaDaMETHOB baBoTh peLleHnin CUCTeM BOLOCHabXeHUs 1 3aueT HeT la
oGEeKToscmeeM BOJ00TBEAEHUS, 06ecneynBatoLLnX BbIMOJHEHNE
TpeboBaHMIN TEXHNYECKOr0 3aAaHunsa
BOJOCHabXeHusa n
BO/JI00TBEAEHUS
YMeTb BbINOJHATL PacyeTbl TEXHOMOM NYECKINX
napameTpoB paboTbl 06LEKTOB CUCTEM 3a4eT HeTt Ha
BOJOCHaOXeHNs 1 BOOOOTBEAEHNS
O4YMCTKa CTOYHbIX BOL,
MK-2.1 Bbibop u
CpaBHEHNE NPOEKTHbIX
LUEHUI CUCTEM
gg oeCHa6>cKech?ﬂ y 3HaTb HOPMATUBHO-TEXHUYECKNE AOKYMEHTHI,
A yCTaHaB/MBatoLme TpeboBaHMs K pacieTHOMY
BOOOTBEAEHNS, y 3a4eT Het Oa
obecreunBaoLLMx 060CHOBaHNIO MPOEKTHbIX PELUEHU CUCTEM
BOJOCHabXeHNs 1 BOAOOTBENEHNS
BbINOJIHEHME
TpeboBaHui
TEXHNYECKOro 3ajlaHuns
3HaTb HOPMaTWBHbIE OOKYMEHTHI,
CTaHaBAMBatoLLMe TpeboBaHUSA K MOArOTOBKE
y . - P o A 3aveT HeTt Ha
TEKCTOBOW YaCTW MPOEKTHOW AOKYMEHTaLNN
CUCTEM BOAOCHAOXXEeHUS 1 BOLOOTBEAEHMS
MK-2.2 BbinonHeHne
m BJIYeCKor
aJclEZTa o6iceK0T:B YMeTb BbINOJIHATb FMAPaBAMYecKue pacyeTbl
EI/ICTeM 06bEeKTOB CMCTEM BOAOCHAOXEHNS 1 3a4eT HeTt Ia
BOZI00TBEAEHUS
BOJOCHabXeHunsa n
BOZI00TBEAEHUS
YMeTb Npon3BoaunTb BeIBOP 1 CpaBHEHNE
NMPOEKTHbIX PELLEHNA CUCTEM BOAOCHA0KEHNS 1
3a4eT Het Oa
BOJI00TBEAEHUS, 0DeCcneynBatoLLNX BbINOJHEHNE
TpeboBaHWN TEXHNYECKOr0 3a4aHuns
MK-2.3 BbInosnHeHne
4yeToB .
g:iHingrmquKmx Bnapetb METOAMNKOWM CPAaBHEHUS MPOEKTHbIX
peLleHnin CUCTEM BOZIOCHabXeHUs 1
napamMeTpoB paboThl 3a4eT HeTt a
0B LEKTOB CACTEM BOJOOTBEAEHNS, 0becneynBatoLLNX BbIMOJHEHNE
TpeboBaHWIN TEXHNYECKOr0 3aAaHns
BOJOCHabXeHUs n
BOJI00TBEAEHUS
YMeTb BbINOJIHATb PacyeTbl TEXHOJIOMMYECKUX
napameTpoB paboTbl 06BHEKTOB CUCTEM 3a4eT HeTt a

BOLOCHA0XEHUS 1 BOLOOTBEAEHNA
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TunoBbie KOHTPOJIbHbIE 32IaHUSI U MHbIE MaTePHAJIbl, HEOOXOAUMBbIE VISl OLEHKH 3HAHUIA,
YMeHUii, HABBIKOB U (WJIH) ONbITA JeATEIbHOCTH, XapaKTepu3youme 3Tanbl GopMHUpPoOBaAHUA
KOMIIETeHIHii B Mpoliecce 0CBOEHNsI 00Pa30BaTeJbHOI MPOrpaMMbl.

@OPM bl MEeKyuie20 KOHmpaoJis ycneeaemocmu.

KonTpoabnas padora:

3nats 'OCT, CHull, CII, TY, yka3aHus AJsi IPOSKTUPOBAHUS U PEKOHCTPYKIMH CUCTEM BOIOCHAOKEHHS
Y BOJIOOTBE/ICHUS, OYMCTHBIX COOPY)KEHHUI BOJIOCHAOXKEHHUSI M BOJOOTBEJCHUSI M UX KOHCTPYKTHBHBIX dJIe-
MEHTOB, METOJbI ONTHMAJIBHOTO YJIYYIIEHHS BOAOIPOBOAHBIX M BOAOOTBOISIINX CETEH U COOPYKCHHMH Ha
HUX.

YMeTh OCyIIECTBUTh U3bICKAHUS U MTPOEKTHPOBAHUE C MCIIOIB30BaHIUEM HOBEHIINX JOCTH)KEHUN HAYKH.
3HaTh OCHOBHBIE TEXHOJIOTMYECKHE MPOLECCH MPOU3BOACTBA MUTHEBOW BOJIBI U CUCTEM OYHCTKU CTOYHBIX
BOJl, YCTPOHCTBO M CLIOCOOBI MPUMEHEHHS HHKCHEPHOTO 000pyI0BaHUs ISl 3TUX Leneil.

YMeTh OCyIIECTBIATh MOUCK HEOOXOIUMON HAYYHO-TEXHHYECKOH HH(DOpMAIIUK B U3aHUSIX OTEYECTBEHHBIX
1 3apyOeXKHBIX IO MPOMUITIO IETETLHOCTH. BIageTs HaBbIKaMy W3yUeHHS JTUTEPATyPHBIX UCTOYHUKOB, HH-
(opMaLMOHHBIX N3JAaHUH U HOPMAaTUBHOM JOKYMEHTAIMHU 110 MPO(UITIO ACSITEIbHOCTH.

YMeTh M0JIb30BaThCSl METOAAMH MOZEIUPOBAHUS W aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS C UCIOIb30Ba-
HUEM CIIEIUATU3HUPOBAHHBIX KOMIIBIOTEPHBIX TEXHOJOTHM U MPOrpaMM, UCIIOIB30BaTh METOMbI MCIIBITAHUH
CTPOUTEJIBHBIX KOHCTPYKLHUM M MaTepUalIOB, & TaK € HCIOJIb30BaTh METO/bI MJIAHUPOBAHUS SKCIEPUMEH-
TOB. Bragets MeTogaMu MmiiaHUpOBaHUS U MPOBEACHUS UCTIBITAHUI CTPOUTEIBHBIX KOHCTPYKIMH, TUIAHUPO-
BaHUS U MPOBEJCHUS TEXHOJIOTHYECKUX IKCIIEPUMEHTOB C MCIIOIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
MpOrpaMM M aBTOMAaTH3UPOBAHHBIX CPEACTB IIPOEKTHPOBAHUSI.

Dopmbl npomedrcymouHol ammecmayuu
Bonpocsl k 3auerty
[IpomexyTouHas aTTecTalus OCyUIecTBIsIeTCA B (hOpME YCTHOTO 3a4eTa.

Bonanbie pecypcesl 3emin, UX KpaTKasi XapaKTEPUCTUKA.

Krnaccudukanus moBepXHOCTHBIX U MOA3EMHBIX BOJI IO YPOBHIO KOHIIEHTPAIUH COJEH.

Ocobennoctu (popMUPOBAHUS COJIEBOTO COCTaBa MOPCKOM BOJIBI.

OcoGenHocty (hOPMUPOBAHUS COJIEBOTO COCTaBa PEK.

OcobenHocTr (hOPMHUPOBAHUS COJIEBOTO COCTaBa 03EP U BOJIOXPAHHUIIHIIL.

OcobenHoctr (hOpMUPOBAHUSI COJIEBOTO COCTaBa MOI3EMHBIX BOJI.

EcTecTBeHHBIC, MPUPOAHBIE 3aTPS3HCHHS B BOJHBIX HCTOYHHUKAX.

AHTpPOIIOTEHHBIE 3arps3HEHUS B MPUPOJIHBIX UCTOYHUKAX BOJOCHAOKECHHUS.

OCHOBHBIE METOBI ¥ CIIOCOOBI OYMCTKH MPUPOIHBIX BOJ.

0. ®opmMupoBaHUEe KOMIUIEKCOB JUISI OYUCTKH MPUPOIHBIX BOJI.

11. ®usuueckue U PUINKO-XUMUYECKUE METOABI IOJTOTOBKU BOJIbI MUTHEBOI'O KaYECTBA.

12. Mertonbl 00€3BpEKUBAHUS BOABI OT TOKCUYECKIX KOMIIOHEHTOB.

13. Metoasl 06e33apaKuBaHus MPUPOIHBIX BOJ OT OaKTEPHUATBbHBIX U MUKPOOMOJOTHYECKHUX 3a-
IPSI3HEHUH.

14. TlpumeHeHUEe OMOTOTUUECKUX METOJIOB JIJIi OUUCTKU TPUPOIHBIX BOJI.

15. ®opmMupoBaHHE KOMIUIEKCOB 3arpsi3HEHUIN CTOYHBIX BOJI.

16. MeToabl OYUCTKH U 00€3BPEKUBAHUS CTOYHBIX BOJ M UX OCAJIKOB.

17. buonorudeckre METOJIbI OYMCTKH CTOYHBIX BOJ U IEpepabOTKU OCAIKOB.

18. Yrunmsanmsa oTX0mM0B CTOYHBIX BOI.

19. MpunImIBl GOPMUPOBAHUS KOMITJIEKCOB KAaHATM3AIIMOHHBIX OYUCTHBIX COOPYKEHUH.

20. I'myGokasi OUMCTKa CTOYHBIX BOJI (IOOYHCTKA).

HBOooo~NoOGRWDNE



MeToauveckue MaTepuaJIibl, ONpeaessionue npoueaypbl OLeHMBAHUS 3HAHUI,
YMEeHUIi, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH, XapPAKTEePU3yI0llHe MPoIece
(popmupoBaHus KOMIIETCHIIUA

«3aureno» — OOywaromuiicss JIeMOHCTpUpPYET CGHOPMUPOBAHHBIE CHUCTEMATHUECKUE
IIPEJICTaBJICHUS 110 BOIIPOCaM 3ayeTa.

«He 3auteno» — OOyyarouuiicss JTEMOHCTPUPYET HEMOJHBIC MPEJCTABICHUS IO BOIPOCAM
3aueTa.

Ecnu k MOMEHTY mpoBe[eHHs MPOMEKYTOUHON aTTEeCTAllMH CTYACHT YCHEIIHO CIaeT BCe
3alaHusl 10 TEKYyIIeW yCIIeBaéMOCTH, IPOXOJUT BCE HEOOXOIMMBIE OLIEHOYHBIE CPE/ICTBA,
JIOCTaTOYHBbIE, C TOYKH 3PEHHS MperojaBareis, AN MOJIyYeHHUs OICHKH «3a4TeHO», OIICHKA
CTYJEHTY MOJKET ObITh POCTaBJIeHAa 0€3 MPOBE/ICHUS 3aUeTa.



