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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMeTeHL MU KOMMeTeHUumn AOCTUXEHMA KOMNeTeHUUn obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa n HammeHoBaHMe HAKKaTopa AOCTUXKEHUA PesynbTaTthbl
KOMMNeTeHUUn KOMMNeTeHUumn KOMneTeHUun obyyeHus
He NpeayCcMOTpeHbl Y4eOHbIM NiaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa u HanmeHoBaHue
Kog HanmeHoBaHue
KOMMETEHLMN KOMMETEHLIMN MHAMKaTopa AOCTUXKEHUA Pe3ynbTaTthl 06y4eHus
KOMMNeTeHUun
MK-1 CnocoBHOCTL BLIMOMHATL no-1 NK-1 31 MK-1.1

paboTbl No
MPOEKTUPOBAHUIO CUCTEM
BOAOCHaBXeHUs n
BOOOOTBEAEHUSI

BbinonHseT pacyetsl gns
NPOEKTUPOBaHNA CUCTEM
BOZOCHabXeHus 1

BOAOOTBEeAEHUS 0ObekTa

3HaTb: TpeboBaHMs HOPMaTUBHO-TEXHNYECKON
OOKYMEHTAaLMN 1 HOPMaTUBHBIX MPABOBbLIX aKTOB
No MPOEKTUPOBAHNIO CUCTEMbI BOAOCHaGXeHNs!
1 BOAOOTBEAEHUS

32MK-1.1

3HaTb: Buapbl 1 npasuna paboTsl B
npodeccrMoHanbHbIX KOMMbIOTEPHbIX
nporpamMMHbIX cpeacTBax Anst BbINOMHEHUS
pacyeToB CUCTEMbI BOLOCHAGXEHMS U
BOOOOTBEAEHUS

35MK-1.1

3HaTb: CoBpeMeHHble Noaxoabl U MeTOAMKN
onTUMMU3aLMmM NpoLecca NPOeKTUPOBaHMUS
cUcTeMbl BOOOCHaOXeHMs U BOOAOOTBEAEHMUS

Y4 NK-1.1

YMeTb: Micnonb3oBaTb TEXHOMOMMN
MHOpPMaLMOHHOIO MOAENNPOBAHMS NP
peLLeHnn cneumannavpoBaHHbIX 3a4ad Ha aTane
XU3HEHHOTrOo UMKna obbekTa kanuTanbHoro
CTpOUTENbLCTBA

B4 MNK-1.1

Brnapetb: Cnocobom nepegayn MCXOAHbIX
OaHHbIX B CBOOHYHO LMcpoBYyO Moaenb obbekTa
KanuTanbHOro CTpouTensCcTBa

na-2 nk-1
PaspabaTbiBaeT TEKCTOBYHO
1 rpacpnyeckyto 4actu
NPOEKTHON JOKYMEHTaLMM
CUCTEMbI BOAOCHaOXEHMS U
BOOOOTBEAEHUS

31 MK-1.2

3HaTb: TpeboBaHMA HOPMATUBHO-TEXHUYECKON
OOKYMEHTaLMM 1 HOPMATUBHBIX MPABOBbIX aKTOB
K BbIMOSTHEHUIO TEKCTOBOW 1 rpadonyeckomn
yacTen NPOEKTHOW AOKYMEHTaUun CUCTeMbl
BOOOCHa0XeHUst 1 BOOOOTBEAEHMS

32 NK-1.2

3HaTb: [NpaBuna pabotel B CAINP ans
0ohopMIEHUS YEPTEXEN ANEMEHTOB CUCTEM
BOZOCHabXeHWs 1 BOOOOTBEAEHNS

33 MK-1.2

3HaTb: [NpaBuna u nopsgok NoAroToBKM
MCXOAHbIX JAHHbIX A58 pa3paboTku koMnnekTa
paboyen AOoKyMeHTauMn CUCTEMBI
BOAOCHabXeHUs 1 BOAOOTBEAEHUSA

Y1 MNK-1.2

YMeTb: Beibrpatb cnocobbl 1 anroputm
pa3paboTkM U 0hOpPMIIEHUS YEPTEXEN CUCTEMBI
BOZOCHabXeHWs 1 BOOOOTBEAEHNS

Y2 NK-1.2

YmeTb: Onpenensatb nepevyeHb HeobXoauMbIX
MCXOAHbIX JAHHBIX A5 pa3paboTku NPOEKTHON
OOKYMeHTauun cucTeMbl BOAOCHAOXEHNS U
BOOOOTBEAEHUSA

Y3 MK-1.2




YMeTb: BeibrpaTtb cnocobbl 1 anroputmel
paboTtkbl B CAINP anst ohopMneHus yeptexen
3M1EMEHTOB CUCTEM BOJOCHabXeHMs n
BOLOOTBEAEHNS

Y4 NK-1.2

YmeTb: OTobpaxaTb AaHHble MHOPMALIMOHHOM
MoAenu B rpadnyeckom 1 TabnmyHom suge

B1 MNK-1.2

Brnapgetb: NoarotoBKkom MCXOAHbIX AAHHbIX ANS
pa3paboTKM MPOEKTHOW [OKYMEHTALIMN CUCTEMBI
BOLOCHabXeHVs 1 BOOOOTBEAEHS

B2 MNK-1.2

BnapeTb: Pa3paboTkon TEKCTOBOM YacTu
NPOEKTHON AOKYMEHTaLUN CUCTEMbI
BOOOCHabXeHMs 1 BOOOOTBEAEHMUS

B3 MNK-1.2

BrnapeTb: PaspaboTkor rpaduyeckon yacTtm
NPOEKTHON JOKYMEHTAaLMN CUCTEMBI
BOAOCHabXeHVs 1 BOOOOTBEAEHNS

npo-3 nK-1
MogroTaBnuBaeT K BbIMyCKY
NPOEKTHYO0 AOKYMEHTaLMIO
cUCTEMbl BOOOCHaOXeHMS U
BOOOOTBEAEHUS

32 MK-1.3

3HaTb: PyHKUMOHANbHbIE BO3MOXHOCTM
NporpamMMHbIX CPeacTB MHPOPMALMOHHOMO
MOLENMPOBaHUSA 0OBHEKTOB KanuTanbHOro
CTpoOMTENbCTBA

33 MK-1.3

3Hatb: NpaBuna pabotbl B CAINP ans
0hOpMIEHNS YEPTEXKEN ANEMEHTOB CUCTEM
BOLOCHabXeHWs 1 BOOOOTBEAEHNS

34 NK-1.3

3HaTb: CoBpeMeHHble Noaxoabl U MEeTOAMKU
onTUMMU3aLmMmM NpoLecca NPOeKTUPOBaHMUS
cUcTeMbl BOAOCHabXeHNs 1 BOOOOTBEAEHNA
Y3 NK-1.3

YMeTb: Belbupatb cnocobbl 1 anroputm paboTol
B CAIP ans ogopmMneHus vyepTexen
3M1EMEHTOB CUCTEM BOJOCHabXeHus n
BOJOOTBEAEHUS

B1 MNK-1.3

Boapetb: meToaukon odopmneHne NpoeKTHOM
OOKYMeHTauum cUcTeMbl BOAOCHAOXEHNS U
BOZ0OTBEAEHNS B AMEKTPOHHOM U (Mnn)
OymaxxHol hopme

B2 MNK-1.3

BnageTb: MeTOANKON BHECEHUS U3MEHEHUI B
TEKCTOBYIO U rpacomyecKyto YacTu NPOEKTHOM
OOKYMeHTauum cucTeMbl BOAOCHAOXEHNS U
BOJOOTBEAEHUS Ha OCHOBaHUM 3aMedaHui,
NONYyYEHHbIX MPU MPOXOXKAEHUN SKCMEPTU3bI
NPOEKTHON JOKYMEHTALMM

2. MecTo aucuunnuHbl (Moayns) B CTPYKType obpa3oBaTenbHON NporpaMmbI

MecTo OMCUMNNVMHBI B CTPYKTYpe obpasoBaTeflbHOM Mporpammbl: 4acTb, opMupyemasi yy4acTHUKamu
o6pa3zoBaTesibHbIX OTHOLIEHWA.

Tabnuua 4
Kop MapannenbHo ocBaMBaemMble Mocneayowme
MpepwecTByOLWME AUCUUNIIUHBI
KOMMeTeHUun OUCLUUNIIUHBI OUCLUUNIIUHBI
MK-1 OCHOBbI r€0TEXHUKY; BopgooTBoasiume cmctemsl

McTopumsa cuctem BogocHabxeHus 1
BOZOOTBEAEHUS;
MHdopmaunoHHbIE TEXHONOMMKN B
WHXeHepHoW rpaduke;
lMponssoacTeBeHHasn npakTuka:
TexHonornyeckas npaxkTuka;
TexHonorus Bo3BeaeHUst 06beKToB
BOOOCHabXeHUs 1 BOOOOTBEAEHUS;
BopooTBegeHue 1 o4ncTka CTOYHbIX
BOA;

BoponpoBoaHas ceThb;
[MpaKTUKO-OpNEHTUPOBAHHLIN MPOEKT;
[MpuknagHas XxMMmsa 1 0CHOBbI

MPOMBbILUIIEHHBIX NPEANPUATUN;
OkcnnyaTaums U peKOHCTPYKLMS CUCTEM
BOOOCHaGXeHUs 1 BOAOOTBEAEHUS;
KomMnnekcHoe ucnonb3oBaHUe BOAHbIX
pecypcos;

MpousBoACTBEHHANA NpaKTUKa:
npeaavninoMHasi npakTuka




TENMNOTEXHUKY;

HacocHble 1 Bo3ayxoayBHble CTaHUMK;
OuncTKa CTOYHbLIX BOA MPOMBbILLIIEHHbIX
npeanpuaTui;

Bopgosabop u BogonpoBoaHbie
OYNCTHbIE COOPYXKEHUS;

Xumunsi 1 Mukpoburonorust Boabl;
OxpaHa Tpyaa B CTPOUTENbCTBE CUCTEM
BOOCHa0XeHUs1 1 BOOOOTBEAEHWS;
Mpoun3BoAaCTBEHHAsA NpakThKa:
NCNOJHUTENbCKasA NpakTuKa;
'mpponorus;

CaHuTapHo-TexHn4Yeckoe obopyagoBaHue
30aHUN;

Skonoruyeckoe npaso;
BogocHabxeHne NpoMbILLEHHbIX
npeanpuaTui;

MpoekTHOE OEeno;

HapeHocTb cucteM BogoCHabXeHns n
BOJOOTBEAEHUS

3. O6bemM AUCUMNNNHBI B 3a4eTHbIX egUHULax C YKa3aHnem Konu4dyectBa akageMmyeckKmnx 4acos,
BblAeNIeHHbIX Ha KOHTAaKTHYHO pa60Ty o6yqarou.w|xc9| C npenopnaBsartenem (I10 Buaam yqe6|-|b|x SaHﬂTMVI) n Ha

camocTofATenbHY0 paboTy oby4arowmnxcsa

Tabnuua 5
Bup yyebHou paboThl Bcero yacos CemecTp 8
AyauTtopHas KOHTakTHasa paboTa (Bcero), 60 60
B TOM Yucne:
NeKunoHHble 3aHaTusa (J13) 20 20
nabopatopHble padoTsl (JIP) 20 20
npakTnyeckme 3aHsatusa (M3) 20 20
BHeayauTopHas KoHTakTHasa pabota, KCP 3 3
CamocTtosiTenbHas paboTa (Bcero),
B TOM Yucne: 18 18
BbINOMHEHME pedepaTa 18 18
PopMbl TEKYLLETO KOHTPOJIS YCNeBaeMoCTH
PopMbl NPOMEXYTOYHOM aTTecTauumn 3K3aMeH 3K3aMeH
KoHTponb 27 27
UTOrO: yac. 108 108
UTOrIO: 3.e. 3 3

4. CopepxaHue AUCLUUNINHBLI, CTPYKTYPUPOBaHHOE MO TeMaMm (pa3aenam), ¢ ykasaHMeM OoTBeAEeHHOro Ha

HUX Konn4yecrtBa akageMmmn4yeckux yacos n BuaoB y'~|96Hle 3aHATUIA

Tabnuua 6
Ne HaumeHoBaHMe pasgena Buabl y4e6GHOM Harpy3km u nx 'rpy.qoeMKoc';'(:,HL-:-a_mbl -
pasgena AVUCLUMNIIUHbI n3 nP n3 CPC KCP
ponb YacoB
1 XapaKTepuUCTUKM OCHOBHbIX 3TanoB 4 4 4 3 1 5 21
HNP
5 MaTtemaTtuuyeckme MeToabl B HaYYHbIX 4 4 4 3 1 5 21
nccrnegoBaHmsax
M3amepuTenbHble ycTponcTea n
3 MeToAMKa N3MEPEHNS] BENNYUH B 4 4 4 4 1 5 22
NCCrnefoBaHMsAX Mo BOAOCHAOXKEHUIO
1 BOLOOTBEAEHNIO
4 TexHonornyeckoe mogenupoBaHve 4 4 i 29
NnpoLeccoB oTcTaMBaHus
5 Bronormyeckas ounctka NCB 4 4 4 4 - 6 22
WUTtoro: 20 20 20 18 3 27 108
4.1. CopepKaHune NeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne HaumeHoBaHNe CopepxaHue nekumm . Kon-
Tema nekumu (nepeyveHb ouOaKTUYECKNX eauHIL: BO
n3 pasgena
paccMaTpuBaeMbIX MOATEM, BONPOCOB) YacoB
CemecTp 8
1 | XapaKkTepucTukm | XapaKkTepuCTUKM OCHOBHbIX | Mpobnembl Hay4HbIX UCCneaoBaHui B obnactu | 4




OCHOBHbIX 3TanoB | atanos HAP BOLOCHabxeHus 1 BogooTeeaeHus. [NepcnekTrBbl

HUNP pa3BuTUS BOOOMPOBOAHO-KaHaNM3aLUMOHHOIO X0351MCTBa.
XapakrepucTtumka ocHoBHbIX aTanos HUP. UcTouHMKK
HdopMauun. PekomeHaaumm no cocTaBneHunto
nutepaTypHoro o63opa.
SkcnepumeHT. (3agayun 1 BUABI, CTpaTernsa U TakTuka
3KCNepuUMeEHTa; KpUTepuin NnnaHMpoBaHus, Bolbop
BapbupyeMbix (hakTOpOB; NpeaBapuTenbHas OLeHKa
pe3ynbTaToB; TUMWYHbIE OLUMOKN HAYMHAKOLLUX).
KoppekTnpoBka nporpaMmmMbl 3KCNEPUMEHTOB U
COBEpLUEHCTBOBaHWE MOAENEN.

2 | Matematudyeckue | MatemaTtuyeckue metoabl B OcHOBbI TEOPUM CryYanlHbIX OLLUMOOK; UCKITIOYEHNE
MeToabl B Hay4YHbIX MCCregoBaHUAX cny4yarHbIx owWnBoKk MeTogaMmy MatemMaTU4ecKomn
Hay4HbIX CTaTUCTUKM; onepauun ¢ NpUBNMKEHHbIMY YnCcnamu;
nccregoBaHUsX ONCNEPCUOHHBIN aHanma. 4

KoppensiumMoHHbIN 1 perpeccuBHbIN aHanus; metoabl
OLIEHKM rMNOTes; MaTemaTu4yeckoe onucaHme
uccregyembix NpoLeccoB.

3 M3MeR”Te“be'e VamepuTenbHble yCTponcTea OCHOBHbIE BEMUYMHbI, U3MepsieMble B cUCTeMax
yCTpoWcTBa n 1 MeToauKa n3aMepeHuns
meToamka BENMUNH B UCCIIEI0BAHMSIX MO BoAoOCHabxeHus n sogooTeeaeHus. TpebosaHusa k KA.
namMepeHus BOZIOCHa0XEeHUIo 1 M3mepeHne ypoBHEN XMOKOCTU, aBNeHUN 1 nepenagos
BEMNYNH B BOA0OTBEAEHUIO naBrnennit. O6beMHbI METOA U3MePEHUs PACXOAO0B
uccreaoBaHusax
no XKUOKOCTM.

BOLOCHaOXeHWI0 M3aMepeHnst pacxoqoB METOAOM «MioWwanb-CKOPOCTbY. 4
" OcHoBHble Npnbopbl, NPUMEHSAEMbIE A1 U3MEPEHNS
BOJOOTBEAEHMIO
MECTHbIX CKOpOCTeN noToka. Pacxogomepbl NMOCTOSAHHOIO U
nepemMeHHoro nepenaga gaeneHuin. Bogocnmebl ¢ TOHKON
CTeHKoW, Anadparmel, conno BeHTypun. MHAYKUMOHHBIE
pacxogomepsl.

4 | TexHonorunyeckoe | TexHonormdeckoe Mpubopbl AN NONyYeHUs KPMBBIX BbiMa4eHUSA B3BECH.
MoJenuposaHve | MoAenupoBaHue NpoLeccoB CBoboaHoe ocaxgeHue ycTon4msoi B3secn. OcaxaeHne
npoLieccoB oTcTamBaHus HeyCTON4YMBOW B3BECH 4
oTCTanBaHua CTeCHeHHOe ocaxaeHne B3BELLUEHHbIX BELLECTB.

MccnepoBaHne npoLeccoB OCaXAEHNS B AMHAMUYECKMX
YCITOBUSIX.

5 | Buonoruyeckas Buonornyeckas ounctka NCB OundbdepeHumanbHble ypaBHeHUs npouecca

ounctka NCB PUNbTPoBaHNA. JKCNEepUMEHTAIbHbIE YCTaHOBKM.
O6paboTka pe3ynbTaToB OMbITOB U pacyeT NapameTpoB 4
unbTpoBaHMs; pacyeT UNbLTPOB NO pesyrnbTatam
TEXHOOMMYECKOr0o MOLENTMPOBAHWSI.
Wrtoro 3a cemectp: | 20
WUtoro: | 20
4.2. CopepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne HaunmeHoBaHue HanmeHoBaHue Conepixanme naboparopHoi pasoTb' Kon-
9 (nepeyveHb AMAaKTUYECKUX €OMHULL: BO
npP pasgena na6opaTtopHou paboTbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
CemecTp 8

1 | XapaktepucTuku XapakTepuCTUKN OCHOBHBIX | MpUMHLMNBI U TEXHONOTUS HANUCaHUS NUTEPaTyPHOro 4
OCHOBHbIX 3TanoB atanos HUP 0630pa nnu TexHnyeckoro pedepara
HWP Onepaunu ¢ npubnmkeHHbIMKU Yncriamm. Owmobkn

N3MepeHUst N Mepbl TOYHOCTU. MeToabl NCKITYeHns
rpy6bix owmnbok

2 | Matematudeckne MaremaTiieckme MeToabl | CpepHee 3HaueHME U UX OLEHKN (METOAbI BbIYMCIIEHUS 4
MEeTOAbI B Hay4HbIX B Hay4HbIX UCCreaoBaHMSAX
NCCIIEOBAHNSIX CcpefHVX; MOMEHTa pacnpefeneHunst; OLEHKN

[OBEPUTENBHbIX FPaHuUL, ANt UCTUHHOIO 3HAaYeHUs!
N3MEpPEHHOW BENMNYNHBI)

3 | ViamepuTenbHeie WsmeputensHble CpaBHEeHVie ANCTIEPCUIA U CPEAHUX 3HAYEHWIT; CpaBHeHMe 4
yCTpoWicTBa U YCTpOWCTBa U MeToaMKa . . .

MeToaMKa N3MepeHns BENMUMH B OBYX OUCNEPCUIA U CPEOHNX 3HAYEHUI MpK GONbLUOW 1
N3MEepPEHUS BENUYMH | MCCneaoBaHMsX no Maron AnuHe BbIOOPKK; NPOBEPKA rMMnoTe3 O paBeHCTBE
B MCCIIeI0BaHMAX N0 | BOAOCHABXEHMIO 1 CPefHMX 1 HOPMaMNbHOCTU 3aKOHa pacnpeneneHus
BOAOCHaOXeHUo n BOJOOTBEAEHMIO .

BO0OTBEAEHIO Cny4anHoW BENUYMHBI; ONpeferieHne TeopeTu4eCcKoro




3aKoHa pacnpegeneHns

4 | TexHonoruuyeckoe TexHonormnyeckoe O6paboTka pe3ynbTaToB HAay4YHbLIX UCCNEAOBAHUIA 4
MoA€enMpoBaHue MoAenMpoBaHue MeToAaMN KOPPENSILUOHHOIO U PErPECCUOHHOIO aHanM3oB
npoueccoB npoLEeccoB OTCTanBaHUS (oueHnBaHMe KO3(PULNEHTOB KOPPENSILUM U NPSIMON
OoTCTanBaHus perpeccum)

5 Buonornyeckas Buonornyeckasa ounctka CBobogHOe ocaxaeHue yCTOMYMBOM B3BECU. 4
ouncTka MNCB nce Onpepaenexne onNTUMarnbLHOI 403kl KoarynsHTa.

OnpepeneHve napameTpoB TEXHOOrMYECKOro npoecca
O4YMCTKM BOObI OUMbTPOBAHMEM.
PacueT chmnbTpoB No pesdynbtaTtam TEXHONOMMYECKoro
MoenMpoBaHus

WTtoro 3a cemectp: | 20

Wtoro: | 20
4.3. CogepxaHue NPaKkTU4eCKUX 3aHATUN
Tabnuua 9
CopepxaHue NPakTUYECKOro 3aHATUSA Kon-
Ne [ HaumeHoBaHue Tema npakTuyeckoro .
(nepeyeHb AMOaKTUYECKMX €OUHNLL: BO
n3 pasgena 3aHATUA
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) yacoB
CemecTp 8

1 | XapaktepucTukn | XapakTepucCTUKM OCHOBHbIX MepcnekTuBbl pa3BuTHS BOAONPOBOAHO-KaHANM3aL/MOHHOIO 4
OCHOBHbIX 3Tanos | atanos HAP X035NCTBA.

HWP JkcnepumeHT. (3agayv v BuAbl, cTpaters n TakTuka
3KCMEepUMEHTa; KPUTEPUIA NNaHMPOBaHNs, BbIGOp
BapbupyembIxX (hakTOpOB; NpeaBapuTenbHas oueHka
pes3ynsTaToB; TUMUYHbIE OLUMOKN HAYNHAKOLNX).
KoppekTupoBka nporpammbl 9KCNEPUMEHTOB U
COBEPLUEHCTBOBaHNE MOJENEN.

2 MaTtemaTtunyeckne | MaTemaTtudeckue meTodbl B OCHOBbI TEOPUN CIyYaiiHbIX OLLMBOK; UCKIOYEHNE 4
MeToabl B Hay4YHbIX UCCregoBaHUAX . 6 .

Hay4HbIX cnyyvariHbix oWMBoK MeTogaMmm maTemMaTn4eckomn
ncecneaoBaHusx CTaTUCTUKK; onepaunm ¢ NPpUBNMKEHHbIMK Yucnamu;
OVNCMNEePCUOHHbIV aHanus.
KoppensiLMoHHbIN 1 perpeccuBHbIM aHanus; MeToapl
OLEHKM TMMNOTE3; MaTeMaTU4eCcKoe onncaHne uccreayembix
NnpoLEeCCOoB.

3 | NameputenbHble | MamepuTenbHble ycTpoiicTBa OCHOBHbIE BENUYUHbI, U3MEPSIEMbIE B CUCTEMAX 4
YCTpOWCTBa U 1 MeToaMKa U3MepPEHNs BogoCHabxeHusa n BogooTeeaeHus. TpebosaHus k KAM.
mMeToauka BEIMYMH B NCCnefoBaHnax no | MamepeHue ypoBHen XuaKocTu, AaBrneHni u nepenagos
namepeHus BOZIOCHa0XeHUIo 1 nasneHun. O6beMHbIV MeTO U3MEPEHUSA PACXOA0B
BEMVYUH B BOAOOTBEAEHMIO XnaKocTu.
nccneaoBaHusIx
no
BOJOCHaOXeHWo
n
BOLOOTBEAEHMIO

4 | TexHonornyeckoe | TexHonoruyeckoe MNamepeHus pacxofos METOAOM «MMOLLaAb-CKOPOCTbY. 4
MoAenMpoBaHue | MOAenupoBaHWe NpoLeccoB o 6
MPOLIECCOB oOTCTaUBaHUS CHOBHbIE NPMOOpPLI, NPUMEHSEMbIE OIS U3MEPEHNS
oTCTamBaHus MECTHbIX CKOPOCTEW NoToka. PacxogoMepbl MOCTOSIHHOIO 1

nepeMeHHOro nepenaga aaeneHunin. Bogocnvsbl ¢ TOHKON
CTeHKow, aunadparmel, conno BeHTypu. NHOYKUMOHHbIE
pacxofomepbl.

o BMOHOFMH%:EG‘” Buonoruyeckas oumctka NCB MpuGopbl AN NOMNYYEHNs KPUBbIX BbiNafeHUs! B3BECU. 4
oumncTka o o

CBoboaHoe ocaxaeHwue yctondmBon B3Becu. OcaxaeHve
HeyCTON4YMBOM B3BECU
CTrecHeHHOe ocaxaeHne B3BELLEHHbIX BELLECTB.
MccnenoBaHye NpoLecCoB OCaXAEHUS B AMHAMUYECKNX
YCINOBUSIX.
OudpdbepeHumansHble ypaBHeHMs npolecca
hrnbTpoBaHMSA. SKCNEPUMEHTArbHBLIE YCTAHOBKM.
O06paboTka pe3ynbTaToB OMbLITOB U pacyeT NapameTpoB
unbTPOBaHUA; pacyeT UNbTPOB NO pe3dynbTaTtam
TEXHOMOIMMYECKOro MoAenMpoBaHUs.

WUrtoro 3a cemectp: | 20




Wrtoro: | 20 |

4.4. CopepxxaHue camoCToATeNIbHOU pPaboThI

Tabnuua 10
. CopepxaHue caMmocTosATeNbHOM paboThbl Kon-
Ne HaunmeHoBaHue Bupg camocTosTenbHOMn .
(nepeyeHb AMOAaKTUYECKMX €OUHNLL: BO
n/n pasgena paboTbl
paccMmaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
CemecTp 8
1. XapaKkTepucTukm BbIMOMHeHWE pedepaTa 1.MaTeHTHbIA NOMCK METOAOB M YCTPOWCTB (annaparos) 18
OCHOBHbIX 3TanoB ONS OYNCTKU BOAbI (OTCTanBaHWe, KoarynvpoBaHue,
HANP dunsTpoBaHue, Gronornyeckasa o4mMcTka,
MartemaTtuyeckue rmnepcunsTpaunsi, MOHHbIN 0OMeH, obpaTHbIN ocMoc,
mMeToabl B anekTpodopes 1 T.1.).
Hay4HbIX 2. OcHOBbI METOAA MaTEMaTUYECKOro MIaHMpOBaHUS
nccnegoBaHusix 9KCMNEPVMEHTOB.
WsmepuTtensHble 3.0vckpeTHble pacnpenenexusi (bMHOMMHanbHoe
yCTpOIicTBa 1 pacnpefeneHue, rmnepreoMeTpuyeckoe pacnpegerneHuve,
mMeToAMKa pacnpegenexue lNMyaccoHa).
U3MepeHus 4. YnbTpa3ByKOBble pacxogoMepbl.
BENUYUH B 5.TexHonornyeckoe MoaenMpoBaHue NpoLeccoB OYNCTKU
nccrnegoBaHuUax BOAbl METOOdAMMW: d)J'IOTaLWIVI, arperauum 3arp93HeHV||7| npu
no NOMOLLM KOarynsiHToB 1 ¢prkynsHTOB, bmMonornyeckon
BOJOCHABXEHMIO OYMCTKM, KoanecLeHummn, MoHHoro obmeHa, avanuaa,
" MeMBpaHHbIX TEXHOMOTUNA.
BOAOOTBEAEHUIO
TexHonornyeckoe
MoJenvpoBaHue
npoueccos
OTCTamBaHus
Bronornyeckas
o4mctka NCB
WTtoro 3a cemectp: | 18
Wtoro: | 18

5. Metoaunyeckue ykasaHus Ansa odyvaromnxcs No 0OCBOEHUIO AUCLMNIINHBI (MoAyns)

1. MeToaun4yeckue ykaszaHus npu paborte Ha nekumu

[lo nekumn cTygeHT AOMmKeH NPOCMOTPETb YHEOHO-METOOMYECKYIO M HAYYHYIO NMTepaTypy No TeMe nekumm
ans Toro, 4Tobbl MMETb NpeAcTaBneHne o Npobnemax, KOTopble ByayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obydawwumcs coobllaeTcda Tema nekumu, nnaH, BOMPOCHl, noanexaiume
pPacCMOTPEHUI0, [OBOAATCSH OCHOBHbIE IMTepaTypHble MCTOYHMKM. Becb y4ebHbIn maTepuan, coobliaembin
npenogaBaTteneM, JOIMKEH He NpocTo npocnywmBatbes. OH JormkeH ObiTb aKTUBHO BOCTPUHAT, T. €. YCIbllaH,
OCMBICIEH, MOHAT, 3adMKCMpOBaH Ha Oymare 1 3akpenneH B namsaTtu. MpucTtynas Kk cnywaHWio HOBOro y4ebHoro
mMatepuana, nofie3Ho MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee U3dyveHHbiM. Cneasi 3a TEXHUKOW YTEHUS NeKunm
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, M3MEHEHWe puTma, naysa v T. M.), Heobxogumo Bcneg 3a
npenogaBaTeneM yMeTb BbiOENsiTb OCHOBHblE KaTeropuu, 3akoHbl M OMpedensTb UX coAaepkaHue, npobnemsl,
npegnonaraTe UX BO3MOXHbIE peELUEHMs, OokasaTenbcTBa WM BbiBoAbl. OcyllecTBnAs Takyld paboTy, MOXHO
3HauUTENbHO 0OnerynTs cebe noHMMaHuMe y4ebHOro maTepuana, €ro KOHCMEKTUPOBaHWE U JanbHerlee
n3ydeHue.

2. MeToguyeckne ykasaHusi npu paboTte Ha nabopaTopHOM 3aHATUMN

lMpoBeaeHne nabopatopHon paboTbl AENUTCA Ha ABE YCMOBHbIE YACTU: TEOPETUYECKYIO U NPAKTUYECKYHO.

HeobxooumbIMK CTPYKTYPHBIMW 3MIEMEHTaMM 3aHATUS SABMNSAOTCHA nposegeHve nabopatopHon paboTbl,
npoBepka YCBOEHHOro MaTtepuana, Bkroyatowasa obcyxgeHme TeopeTuiecknx OCHOB BbINOMHAEMOWN paboThl.

Mepen nabopaTopHoW paboTON, Kak MpaBWUMO, MNPOBOAUTCS TEXHUKO-TEOPETUYECKUA WHCTPYKTaX Mo
ncrnonb3oBaHMio Heobxoanmoro obopyaoBaHus. MNpenogaBaTens KOPpPEKTUPYeT AesATenbHOCTb obyyatollerocs B
npouecce BbINonHeHns paboTbl (Npu HeobxoammocTu). Mocne 3aBeplueHus nabopaTopHon paboTbl NOABOASATCH
utoru, obcyxgaroTcs pesynbTaTtbl 4eATENbHOCTU.

Bo3moxHbl cneayiowme gopmbl  opraHusaumm nabopatopHbix paboT: poHTanbHas, rpynnosasi U
nHameuayaneHasa. [lpu dpoHTanbHOM opme ogHoTunHas paboTa BbIMOMHAETCS BceMu ObydarLmmucs
opHoBpemeHHo. Npu rpynnosown hopme paboTta BbINONHSAETCH rpynnow (komangon). MNpn nuamemnayansHon dopme
obyyvarLWwmnMncs BeINONHATCA NHAMBUAYalbHbIE PpaboThI.

Mo kaxgon nabopaTtopHow paboTe MMEKTCS METOAMYECKME yKa3aHus MO WX BbIMOSIHEHMWIO, BKIOYaoLme
HeOOXOAMMbIV TEOPETMYECKUA W MpaKTUYECKU MaTepuan, codepXawue 3femMeHTbl U MNocrnedoBaTeribHY
WHCTPYKUMIO MO MPOBEAEHU0 BbiOpaHHOM paboTbl, uHAMBUAYanbHbIe BapuaHTbl 3agaHun, TpeboBaHusa n dopmy
OTYETHOCTM MO AaHHOW paborTe.

3. MeTogunyeckue YKa3aHusa npu noarotoBkKke n pa60Te Ha NPakKTU4eCKOM 3aHATUN



MpakTuyeckme 3aHATUS MO AWCUUNNUHE MPOBOAATCA B Uensax BblpaboTKM NPakTUYECKUX YMEHUA U
NpPUoBpeTEHNS HaBbLIKOB B peLleHNM NPOdECCUOHANbHLIX 3adau.

MoarotoBka oby4atoLlerocs K NPakTMYeCKOMY 3aHATUIO MPOM3BOAUTCS MO BOMpocaMm, paspaboTaHHbIM Ans
KaXgon Tembl NPaKTUYECKMX 3aHATUA u (unu) nekuuin. B npouecce NOArOTOBKM K MPaKTUYECKUM 3aHATUSM,
HeobxoaumMo 06paTuTb 0coboe BHUMaHWE Ha CaMOCTOATENbHOE U3yHeHMEe PEKOMEHOOBaHHON NUTepaTypbl.

PaboTta cTygeHTOB BO Bpemsi NPaKTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3adaHuKi, KOTopble
BblgaloTcsi oOyvaloWwuMcss B Havane unm BO BpeMs 3aHsaTMS. Ha npakTU4eckux 3aHATUSIX NPUBETCTBYETCS
aKTUBHOE y4acTune B 0OCYXOAEHMM KOHKPETHbLIX CUTYyaLnii, CMOCOBHOCTb HAa OCHOBE MOJIy4YEHHbIX 3HAHWUIA HAXOO4UTb
Hanbonee 3sPPEKTMBHbIE PELLUEHNSA MOCTABSIEHHbLIX MPOGMEM, yMeTb HaxXOAWUTb MOJSIE3HbIA OOMNONHUTENBHbIN
MaTepuan Mo TemaTuke 3aHATMIA. Ha npakTtuyeckmx 3aHaTusax obydarowmecs OOIMKHbl yMeTb BblpaboTaTb
onpenerieHHble pelleHnsa no obo3HavyeHHoW npobneme. B 3aBMCMMOCTM OT CMOXHOCTW NpeaniaraemblX 3agaHun,
uenen 3aHATvsa, obLen NnoaroToBkM obyyatolmMXcs npenogaBaTternib MOXET noAcka3aTh 0byvalowumess anroputM
peLleHus unu nepeoe OeWCcTBUe, UM ykasaTb obLlee HanpasreHue paccyXaeHun. [lonyyeHHble pesynbTaThl
obcyxxaalTes ¢ No3nuun nx agekBaTHOCTU N 3PAEKTUBHOCTN B PACCMOTPEHHOMN CUTYaLUN.

4. MeTopunyeckue ykasaHusi No camocTosATeNibHOW paboTte

OpraHusaums caMoCTOATENbHOM paboTbl 0BYYaOLIMXCA OPUEHTUMPYETCH Ha aKkTUBHbIE METoAbl OBnageHus
3HaHWAMU, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexoq OT MOTOYHOro K MHAMBUAYaNn3MpoBaHHOMY OByYeHWIo C
yyeTom notpebHocTeln n BO3MOXHOCTel obyyatoLuerocs.

CamocTtosaTenbHasa pabota ¢ yyebHukamu, y4ebHbIMM NocobusMM, Hay4YHOW, CNPaBOYHOW nMTepaTypown,
mMatepvanamv nepvoguyeckux m3gaHui n MHtepHeta aBnsieTcs Havbonee 3deKTMBHbIM METOAO0M MOSyYeHus
OOMNOMHUTENbHBIX 3HaHWWA, MNO3BONSAET 3HAYUTENbHO aKTMBM3UPOBaTb MPOLIECC OBNadeHus uHdopmaumen,
cnocobecTByeT Bonee rmyGokoMy YCBOEHMIO M3yvaemoro martepuana. Bce HOBble NMOHATMA MO M3yyYaemon Teme
Heo6X0AMMO BblyYnTb HAWU3YCTb.

CamocTosaTenbHas paboTa peanusyeTcs:

® HENOCpeACTBEHHO B NpoLecce ayauTOPHbIX 3aHATUN;

® Ha NeKkumax, NPakTUYECKNX 3aHATUSX;

® B KOHTaKTe C npenogaBaTtefnieM BHe paMOK pacnucaHus;

e Ha KOHCynbTauusax Mo y4ebHbIM BOMpocaMm, B XOA4e TBOPYECKMX KOHTakToB, NpW MNMKBMAALUK
33[0IDKEHHOCTEN, NPY BbINONTHEHUW MHAMBUAYANbHbIX 3a4aHUA U T. 4.;

* B MeTOAM4ecKoM KabuHeTe, Aoma, Ha Kadbeape Npu BbINOMHEHWUN 00yYaWMMCS Y4eOHbIX U MPaKTUYECKUX
3agav.

O beKkTnBHLIM  CPeACTBOM  OCYLUECTBNEHUST OOyvawomMmMcs caMoCToaATenbHOW paboTel  sBNSeTCs
3NEeKTPOHHas MHdopmMaunoHHo-obpasoBaTenbHas cpeda yHuBepcuTeTa, KoTopas obecneymBaeT JoOCTynm K
yyebHblM nnaHam, pabouum nporpammam gucuuniavH - (Modynew), npakTuk, K W30aHWAM  SMEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

5. MeToanyeckue ykasaH1Aa npu HanucaHum u ocpopmneHun pecepara

Llenbto HanucaHua pedepaToB ABNAETCA:

* NPMBUTWE CTyOeHTaM HaBblkoB Gubnuorpaduyeckoro nomcka Heobxoaumon nutepaTtypbl (Ha BymaXkHbIX
HOCUTENSAX, B 3NEKTPOHHOM BUAE);

* NpUBUTME CTyAEeHTaM HaBbIKOB KOMMAKTHOIMO MW3MOXEHUS MHEHUS aBTOPOB W CBOEro CyXAEHWUs Mo
BbIOpaHHOMY BONPOCY B MMCbMEHHOW (hOpME, Hay4YHO rPaMOTHBLIM S3bIKOM U B XOPOLLEM CTUIE;

* nNpuobpeTeHne HaBblka rPaMOTHOrO OOPMIIEHUSA CChINTOK Ha MCMNOMb3yeMble WCTOYHUKW, MPaBUIbHOIO
LUMTMPOBaHNS aBTOPCKOro TEKCTa;

* BbISIBMIEHNE N pa3BuUTME Y CTyOeHTa MHTepeca K onpegeneHHon Hay4yHOW 1 npakTuyeckon npobnemaTnke ¢
TeM, 4ToObI UccrnegoBaHue ee B AanbHenWweM NpogokKanock B NOArOTOBKE U HAMUCaHWM KypCOBbIX U AUMNIIOMHOM
paboTbl M fanbHENLINX HAYYHbIX TPyAaX.

OcHoBHble 3aga4ym CTyAeHTa Npu HanucaHun pedepaTa:

* C MaKCMMarnbHOW NOMHOTOW MCNONb30BaTh NMTEpaTypy No BbibpaHHOW Teme (Kak pekoMeHZyemyto, Tak v
CaMOCTOATENbHO NOA0OPaHHY0) ANA NPaBUITbHOIO MOHNMMAaHUSA aBTOPCKON NO3ULnK;

* BepHo (6e3 nckaxeHust cMbicna) nepefaTtb aBTOPCKYHO NO3ULMI0 B CBOEN paboTe;

* YACHUTb Ana cebs 1 M3NOXUTb MPUYMHBI CBOETO cornacus (Hecornacus) ¢ TeM WM UHbIM aBTOPOM MO
AaHHOoW npobrneme.

Tpe6GoBaHuA K copepXaHUIo:

* Matepwuan, UCNonb30BaHHbIN B pedepaTe, AOIMKEH OTHOCUTCH CTPOTO K BbIBpaHHOW Teme;

* HEO6XOAMMO U3MNOXWUTb OCHOBHbIE acMeKTbl MPOGMeMbl He TONbKO FPaMOTHO, HO U B COOTBETCTBMM C TOW
W MHOW NOTUKOM (XPOHOMOMMYEeCKon, TemaTn4eckomn, cobbITUMHOM 1 Ap.)

* MPU M3NOXEHMU crnedyeT CrpynnuMpoBaTb MOEW pasHbiX aBTOPOB MO OOLHOCTM TOYEK 3pEeHUs uUnm no
Hay4HbIM LUKOSIaMm;

* pedepaT [OIPKEH 3aKaH4MBaTbCA MOABEAEHUMEM WTOrOB NPOBEAEHHOW wccrefoBaTenbCkon paboThbl:
cofepXaTtb KpaTkuii aHanm3-o60CHOBaHWE MPEUMYLLECTB TOW TOYKM 3pPEHMS MO paccMaTpyMBaeMOMy BOMpPOCY, C
KoTopoW Bbl connaapHbl.

Ctpyktypa pecepata

* HaunHaeTtca pedepat ¢ TUTYNBHOro nucTa.



* 3a TuTYynNbHbIM nNuctoMm cnenyet OrnasneHve. OrnaeneHve — 3To nNnaH pedeparta, B KOTOPOM Kaxaomy
pasgeny 4OMmKeH COOTBETCTBOBAaTb HOMEpP CTPaHULbI, HA KOTOPOW OH HAaXOAMUTCS.

* TekcT pedhepata. OH genuTcs Ha TpU YacTu: BBeAEHME, OCHOBHAasA YacTb U 3aKIOYeEHNE.

a) BeegeHue - pasgen pedeparta, NOCBSILLLEHHbIN NOCTAHOBKe Npobnemel, koTopasi byaet

paccmaTtpuBaTbCs U 000CHOBaHWUIO BbiIGOpa TEMBI.

6) OcHoBHas yacTb — 3TO 3BEHO paboThbl, B KOTOPOM MOCNeaOBaTENbHO packpbiBaeTcs BblbpaHHas Tema.
OcHoBHass 4acTb MOXeT ObITb MpeAcTaBrieHa Kak UerbHbIM TEKCTOM, Tak W pasgeneHa Ha rnasbl. [lpu
HeobXx0QMMOCTU TeKCT pedbepata MOXET OOMOMHATBCA WAMCTpauusMu, Tabnuuamu, rpacdukamMv, HO UMK He
crnepfyeT «neperpyxartb» TEKCT.

B) 3aknioyeHvne - OaHHbIM pasgen pedeparta OOMkeH ObiTb MpeAcTaBneH B BuAE BbIBOAOB, KOTOPbIE
FOTOBSITCA Ha OCHOBE MOArOTOBIIEHHOIO TeKcTa. BbiBoAbl AOMKHbI OblTb KpaTKMMKM M YEeTKMMU. Takke B
3aKnioYeHnn MoXHO 0603HauuTb NpPobnembl, KOTOopble "BbICBETUNMCE" B XoA4e paboTbl Hag pedepaTtoMm, HO He
ObInn packpbiTbl B paboTe.

* CnnNCOK MCTOYHMKOB WM nuTepaTtypbl. B gaHHOM cnvcke Ha3biBalOTCS Kak Te€ MCTOYHWKW, Ha KOTOpble
CCbiNnaeTcs CTyAeHT npu NOAroToBke pedyeparta, Tak U BCE WHble, U3YYEHHble UM B CBA3WM C €ro MOArOTOBKOMW.
PaboTa, BbINONHEHHas C UCNONb3OBaHNEM MaTepuana, cogepXxallerocsi B O4HOM Hay4YHOM MCTOYHMKE, SIBNSieTCH
SIBHbIM MarvaTtom u He npuHumaetcs. OcopmnerHrne Cnncka NCTOYHUKOB U NuTepaTypbl AOMKHO COOTBETCTBOBATL
TpeboBaHusaM Gubnuorpaduryeckmx cTaHgapToB.

O6beM n TexHn4veckme TpeboBaHus, NpeabsBrseMble K BbINONHEHUO pedepata. O6beM paboTbl ormkeH
ObITb, Kak NpaBuno, He MeHee 12 n He 6onee 20 cTpaHuy. PaboTa OomkHA BbINONMHATLCS Yepe3 MoSyTOPHbIN
uHTepBan 14 wpudToM, pasMmepbl ocTaBndembix noneun: nesoe - 30 mm, npasoe - 10 MM, HuwkHee - 20 MM,
BepxHee - 20 mm. CTpaHuubl AOMKHbI ObiTb MPOHYMEPOBaHbl CTOSIHAE MeEXAy Has3BaHWEM 4dacTu pedpepata nnu
rnmaebl U MOCNeayLWmMM TEKCTOM AOIPKHO ObiTb paBHO TpeM uHTepBanam. dpasbl, HAUMHAKLMECH C KKPACHOW»
CTPOKM, NeyaTarTcs ¢ ab3auHblM OTCTYNOM OT Hayana CTPOKM, paBHbIM 1 CM.

Mpun unTuposBaHun Heobxoammo cobnogaTe cneayowme npasuna:

* TEKCT LMTaTbl 3aKmnoyaeTcs B KaBbluKM U NpyuBoauTcs 6e3 nameHeHuin, 6€3 NnpomMsBONbHOrO COKpalleHus
unTpyemoro dparmeHTa (Nponyck CroB, NpeasiokeHnn unu ab3auesB OOMNYyCKAeTCs, €CrM He BrieYeT UCKaXKeHUs
BCero parmeHTa, n 0bB0O3Ha4aeTCss MHOrOTOYMEM, KOTOPOE CTaBUTCA Ha MeCTe nponycka) um 6e3 McKaxeHus
CMbICNa;

* Kaxxgas uMtaTta JOJKHa COMpPOBOXAATBLCSA CChIIKOM Ha UCTOYHKK, Bubnunorpaduryeckoe onvcaHne KOTOporo
OOIMKHO NPMBOANTBLCS B COOTBETCTBUM C TpeboBaHnsaMu bubnmnorpadmyeckux ctaHaapToB.

6. lMepeyeHb yyeOHOM nNUTepaTypbl N y4EOHO-METOAUYECKOro obecneyeHust Ans CaMoCTOATENIbHOMN

paboThbl
Tabnuua 11
KHWXHbIN Jlutepartypa
Ne ABTOp(bl), HAUMEHOBaHWE, MECTO, rof, U3faHus d’o:f"_uflkm) ansa
n/n (ecnu ecTb, ykazaTb «rpud») 3NEKTPOH. y4yebHas camocT.
pecypc (3P) paboTbl
1. |Bepapbiwes B.®., WaTtoxuH K.C.
OcHoebl asmomamu3ayuu mexHoIo2u4ecKuX Mpoyecco8 O4UCMKU 2a308 U 3p +
800b1; 30amenbckuli Jom MUCuC, 2013.- Pexum docmyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||56238
2. | penos MN.C.
Mamemamuyeckoe MoOeniupogaHuUe mexHOI02Uu4ecKuUx Mpoyeccos;
Ezopbesckuli mexHonoau4vyeckul uHcmumym (¢hunuas) Mockogckozo 3p +
e2ocydapcmeeHHO020 mexHonoau4eckozo yHueepcumema « CTAHKUH»,
2016.- Pexum docmyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||43395
3. Kpuckosuy C.M., Ckpunanenko M.M., Bygnukos A.C., CkpunaneHko
M.H., JanunmH A.B.
KomnisromepHoe modenuposaHue mexHosnoaudeckux npoueccos OM/; P +
U3zdamenbckuli Jom MACuC, 2019.- Pexxum docmyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||107123

Hocmyn obyyarowuxcs k OP HTb Caml TY (elib.samgtu.ru) ocywecmensgemcsi nocpedcmeom 3571eKMPOHHOU
UHGbopmayuoHHOU obpa3zosameribHOU cpedbl yHugepcumema u catima HTBE CamI'TY 1o fi02uHy u naposio.

7. I'Iepequb MHCbOpMaLIMOHHbIX TEeXHONOrun, ncnonb3yeMbIX NpU ocyllecTBlieHUN oGpasoBaTeanoro
npouecca no gucuunrninHe (MO,D,yHIO), BKINno4yasa nepevyeHb nporpaMmmMmHoOro oGecneyeHus

Mpwn NPOBeAEHMN  TNEKUMOHHbIX  3aHATUN ncrnonb3yertcs MynbTUMeauiHoe  obopyaoBaHue.
OpraHunsoBaHo B3aumogencTBne obyvarowlerocs W npenogasBaTenss C  WUCMNOMb30BaHMEM  3MEKTPOHHOM
nHdopMaLMOHHOW 06pa3oBaTenbHOM cpedbl yHMBepcuTeTa.
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MporpammHoe ob6ecnevyeHune

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6napartens NMPOUCXOXKAEHUSA
HasBaHue (nMueH3anoHHoe nnn cBoboaHo
n/n (npousBoguTens) (MHOCTpaHHOE unn
pacnpocTpaHsemoe)
OTEYECTBEHHOE)

1. |Adobe Reader cB060OAHO pacnpocTpaHsemoe Adobe Systems Incorporated MHOCTpaHHOE
2. |LibreOffice CcBOOOJHO pacnpocTpaHsaeMoe The Document Foundation MHOCTPaHHOE
3. |CnpaBo4yHo-npaBoBas NULEH3NOHHOEe HMO «BMW» oTevyeCcTBeHHoe

cuctema «KoHcynbTaHT

Mnocy
4. |AHTnBMpYyC Kacnepckoro NNUEH3NOHHOE JlabopaTtopusa Kacnepckoro 0TEYECTBEHHOE

8. lMepeyeHb pecypcoB MHPOPMALUOHHO-TENIEKOMMYHUKaLMOHHON ceTu «MHTepHeT», npodeccnoHanbHbIX
6a3 AaHHbIX, MH(POPMALIMOHHO-CMPaBO4YHbIX CUCTEM

Tabnuua 13
I:‘;:”_I HanmeHoBaHue KpaTkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnMoTeyHasa cuctema OneKkTpoHHO-6MbnNnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OneKTpoHHO-6MbnmoTeyvHasi cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
Caml'TY Caml'TY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnmnoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKOM 6a3bl, HEOO6XO0AMMOW ANA OCYLUeCTBNEeHMA obpa3oBaTenbHOro
npouecca no gUcuuninHe

NekunoHHbIe 3aHATUSA

AyauTopun anst NeKUMOHHBIX 3aHSTUIA YKOMMIEKTOBaHbI Mebenblo U TEXHUYECKUMU cpeacTBaMu obyyeHus,
cnyxawmmmu Ans npeactaBneHust yyebHon WHdopmauum Gonblion ayautopum (Habopbl 4EMOHCTPaLMOHHOIO
obopynoBaHusi (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

NabopaTopHble 3aHATUA
[ns nabopaTopHbIX 3aHATUA MCNONb3yeTCH ayaAnTOPUsi, OCHALLEHHas yYCTaHOBKaMU.

MpakTnyeckune 3aHATUA
AyouTtopun ans npakTMY4eCKUX 3aHATUI YKOMMIIEKTOBAHbI CNELManM3MpoBaHHON MeBenbio N TEXHUYECKUMU

cpeacTBaMu 06yyeHVs (MPOEKTop, aKpaH, KOMMbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTta

MomeleHna ana camocToATeNnbHOMW paboTbl OCHALLEHbl KOMMBIOTEPHOW TEXHWKOM C BO3MOXHOCTbIO
nogkntoveHns k cetn «MHTepHeT» M [OOCTYNOM K 9NEKTPOHHOW MWHGOpPMaLMOHHO-0OpasoBaTenbHON cpeae
Caml'TY:

e MeTOAMYECKUI KabuHeT (aya. 9).

10. doHA OLEHOYHbIX CPeACTB MO AUCLIMMIIMHE

®oHA OLEHOYHbIX CpeAcTB ANS MNPOBEAEHMS TEKyLLero KOHTPOMs YCNeBaeMoCTW U MNPOMEXYTOYHOM
aTTecTauuu npeactasneH B MNpunoxeHun 1.

MOMNHBIN KOMMNMEKT KOHTPOIbHbLIX 33adaHuii UMM WMHbIX MaTepuanoB, HeobXoauMbIX ANS OLEHUBaHUS
pe3ynbTatoB 00y4eHWs MO AUCUMNINHE, NpaKTUKe XPaHUTCs Ha kadeape-paspabotyvke B OymaxHOM w
3MNeKTPOHHOM BUe.




MpunoxeHwue 1

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

no gucumnnuHe

B1.B.02.12 «MogenupoBaHue TEXHONIOrMYECKUX NPOLLECCOB OYMCTKN CTOYHbIX BOA»

Ko n HanpaBneHne noaroToBKu
(cneunanbHOCTB)

HanpaBneHHoCTb (Nnpocmnb)
Ksanudukaums

dopma o6yueHusn

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

108 /3

9K3aMeH




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

o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMNeTeHLuun KOMMeTeHUumn AOCTUXEHMA KOMNeTeHUUn obyuyeHus
KOMMNeTeHunn
He NpeaycMoOTpeHbl y4eOHbIM NJIaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa HaunmeHoBaHue Koa un HaMmeHoOBaHMe HAMKaTopa AOCTUXKEHUA Pe3ynbTaTthbl
KOMMNeTeHUun KOMMNeTeHUun KOMneTeHUun o6yyeHus
He NpegyCcMOTpPEeHbI YYeOHbIM NaHoOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Koa n HaumeHoBaHue
Koa HaumeHoBaHue
KOMMETEHLMN KOMMETEHLIMN MHAMKaTopa AOCTUXKEHUA Pe3ynbTaTthl 06y4eHus
KOMMNeTeHUun
MK-1 CnocoBHOCTL BbIMOMHATL no-1 NK-1 31 MK-1.1

paboTbl No
MPOEKTUPOBAHUIO CUCTEM
BOAOCHaBXeHUs n
BOJOOTBEAEHUSI

BbinonHseT pacyetsl gns
NPOEKTUPOBaHNA CUCTEM
BOOCHabXeHus 1

BOAOOTBEeAEHUS 0ObekTa

3HaTb: TpeboBaHMs HOPMATUBHO-TEXHNYECKON
OOKYMEHTAaLMN 1 HOPMaTMBHBIX MPaBOBbIX aKTOB
Nno MPOEKTUPOBAHNIO CUCTEMbI BOAOCHaGXeHNs!
1 BOAOOTBEAEHUS

32MK-1.1

3HaTb: Buapbl 1 npasuna paboTsl B
npodeccroHanbHbIX KOMMNbIOTEPHbIX
nporpamMMHbIX cpeacTBax Anst BbINOMHEHUS
pac4yeToB CUCTEMbI BOAOCHAGXEHMSA 1
BOOOOTBEAEHUS

35MK-1.1

3HaTb: CoBpeMeHHble Noaxoabl U MeTOAMKN
OonNTUMMU3aLMKM NpoLecca NPOEKTUPOBAHMS
cUcTeMbl BOOOCHabXeHNs 1 BOOOOTBEAEHUA

Y4 NK-1.1

YMeTb: Vicnonb3oBaTbk TEXHOMNOMMK
MHPOPMAaLMOHHOIO MOAENNPOBAHMSA NP
peLLeHnn cneumann3vpoBaHHbIX 3a4ad Ha aTane
XU3HEHHOTrOo UMKna obbekTa kanuTanbHoro
CTpOUTENbLCTBA

B4 MNK-1.1

Brnagetb: Cnocobom nepenaym MCXOAHbIX
OaHHbIX B CBOOHYHO LMcpoBYy0 Moaenb obbekTa
KanuTanbHOro CTpouTenscTea

no-2 NK-1
PaspabGaTbiBaeT TEKCTOBYHO
1 rpadonyeckyto YacTu
NPOEKTHOM AOKYyMeHTaLum
cuCTeMbl BodoCHaGXeH s
BOJOOTBEAEHNSA

31 MK-1.2

3HaTb: TpeboBaHWA HOPMATUBHO-TEXHUYECKON
OOKYMEHTaLMM 1 HOPMaTUBHBIX NMPaBOBbIX aKTOB
K BbIMOSTHEHUIO TEKCTOBOW 1 rpadonyeckomn
YyacTeln NPOEKTHOW AOKYMEHTauun CUCTEMBI
BOOOCHa0XeHNst 1 BOOOOTBEAEHMS

32 MK-1.2

3HaTb: [NpaBuna pabotel B CAINP ans
0hOpPMINEHNS YepTeXen aNeMeHTOB CUCTEM
BOZOCHabXeHWs 1 BOOOOTBEAEHNS

33 MK-1.2

3HaTb: [NpaBuna u nopsaok NoAroTOBKM
MCXOAHbIX AaHHbIX AN pa3paboTkM KoMMekTa
paboyen AOoKyMeHTaunn CUCTEMBI
BOLOCHabXeHWsA 1 BOOOOTBEAEHWS

Y1 NK-1.2

YMmeTb: Beibrpatb cnocobbl n anroputm
pa3paboTkM U 0hOpPMIIEHUS YEPTEXEN CUCTEMBI
BOLOCHAbXeHWs 1 BOOOOTBEAEHNS

Y2 NK-1.2

YMmeTb: Onpenensitb nepeyeHb HeoHBX0ANMbIX
NCXOAHBIX AaHHbIX AN pa3paboTKv NPOEKTHON
OOKYMEHTaLMN CUCTEMbI BOAOCHAOXEHWS 1
BOLOOTBEAEHNS




Y3 NK-1.2

Y4 MK-1.2

B1 MNK-1.2

B2 NK-1.2

B3 NK-1.2

YMeTb: Beibrpatb cnocobbl n anroputMel
paboTtkbl B CAINP anst ohopMneHus yeptexen
3r1EMEHTOB CUCTEM BOAOCHabGXeHNs U
BOJOOTBEAEHUS

YmeTb: OTobpaxaTb AaHHble MHOPMALIMOHHOM
MoAenu B rpadnyeckom 1 TabnmyHom Buae

Brnapgetb: NoarotoBKkom MCXOAHbIX AAHHbIX ANS
pa3paboTKM MPOEKTHOW JOKYMEHTaLMN CUCTEMBI
BOAOCHa0XeHNs 1 BOOOOTBEAEHMS

BnapeTb: Pa3paboTkol TEKCTOBOM YacTu
NPOEKTHOM JOKYMEHTaLMM CUCTEMbI
BOOOCHa0XeHMs 1 BOOOOTBEAEHMUS

BrnapeTb: Pa3paboTkor rpaduyeckon yacTtm
NPOEKTHON JOKYMEHTAaLMN CUCTEMBI
BOLOCHabXeHVs 1 BOOOOTBEAEHWS

npo-3 nNK-1
MogroTaBnumBaeT K BbIMyCKY
NPOEKTHY0 AOKYMEHTaLMIO
cUCTEMbl BOOOCHaOXeHMS U
BOOOOTBEAEHUS

32MK-1.3

33MNK-1.3

34K-1.3

Y3 MK-1.3

B1 MNK-1.3

B2 MNK-1.3

3HaTb: PyHKUMOHAMNbHBIE BO3MOXHOCTHU
NporpamMMHbIX CPeacTB MHPOPMALMOHHOMO
MOLENMPOBaHNSA 0OBHEKTOB KanuTanbHOro
CTpOUTENLCTBA

3HaTb: NpaBuna padotbl B CAINP ans
ohbopMIeHUst YePTEXEN SNEMEHTOB CUCTEM
BOOOCHa0XeHNst 1 BOOOOTBEAEHMS

3HaTb: CoBpeMeHHble Noaxoabl U MEeTOAMKU
onTUMMU3aLmMmM NpoLecca NPOeKTUPOBaHMUS
cUCTeEMbl BOAOCHa0XeHNs1 U BOO4OOTBEAEHNS

YMeTb: Belbupatb cnocobbl 1 anroputm padoTbl
B CAIP ans ogopmMneHus vyepTexen
3/1EMEHTOB CUCTEM BOJOCHAGXeHUs U
BOL0OOTBEAEHNS

Boapetb: meToaukon oopmneHne NpoeKTHOM
AOKYMEeHTaLMn cucTembl BOAOCHabXeHWs 1
BOOOOTBEAEHMNS B SNEKTPOHHON U (MNi)
OymaxxHol hopme

BnageTtb: MeToanKon BHECEHUSI UBMEHEHUI B
TEKCTOBYIO U rpacomyecKyto YacTu NPOEKTHOM
OOKYMeHTauum cucTeMbl BOAOCHAOXEHNS U
BOOOOTBEAEHNS HA OCHOBaHUN 3amMeYaHunii,
NOMyYeHHbIX NPY NPOXOXAEHNM IKCNEepPTU3bI
NPOEKTHON JOKYMEHTALMM

ManVIIJ,a COOTBETCTBUA OLIeHOYHbIX CpeaAcCTB 3annaHNpoOBaHHbLIM pe3ynbTaTamMm oqueva

Tabnuua 4
OueHo4YHble cpeacTBa
Paspgen 1. Paspgen 2. Paspen 3. Pasnen 4. Paspen 5.
U3mepuTenbHble
yCTpOMCTBaA U
MeToauKa
Koa n XapaKTepncTuky MaremaTuyeckue n3MepeHus TexHonorn4yeckoe MpomexyTouHas
UHAMKaTop MeToAbl B BEJIMYMH B moaenupoBaHue |Bbnonorunyeckas
OCHOBHbIX aTTecTtauus
AOCTUXKEHUA stanos HUP Hay4HbIX nccnenoBaHUsX npoueccos ouuctka NCB
KOoMNneTeHunu nccnengoBaHUsX no OoTCTamBaHus
BOAOCHabXeHuto
n
BOOOOTBEAEHUIO
Bonpockl kK ycTHOMY onpocy Bonpochl k
9K3aMeHy
31T7K-1.1 31T7K-1.1 31 MK-1.1 31 MK-1.1 31 T1K-1.1 31 T1MK-1.1
32 T1K-1.1 32 T1K-1.1 32 TK-1.1 32 TK-1.1 32 T1K-1.1 32 T1K-1.1
no-1 nK-1 35T1K-1.1 35T71K-1.1 35TK-1.1 35TK-1.1 35TK-1.1 35TK-1.1
Y4 MK-1.1 Y4 MK-1.1 Y4 MK-1.1 Y4 MK-1.1 Y4 MK-1.1 Y4 MK-1.1
B4 MK-1.1 B4 MK-1.1 B4 NK-1.1 B4 NK-1.1 B4 MK-1.1 B4 NK-1.1




31TK-1.2 31T1K-1.2 31TK-1.2 31TK-1.2 31T1K-1.2 31TMK-1.2
32 TK-1.2 32TK-1.2 32TK-1.2 32TK-1.2 32TK-1.2 32TK-1.2
33 TK-1.2 33 TK-1.2 33 TK-1.2 33 TK-1.2 33 TK-1.2 33 TK-1.2
Y1 MK-1.2 Y1MK-1.2 Y1TK-1.2 Y1TK-1.2 Y1MK-1.2 Y1MK-1.2
Ma-2 NK-1 Y2 TK-1.2 Y2 TK-1.2 Y2 TK-1.2 Y2 TIK-1.2 Y2 TK-1.2 Y2 TK-1.2
Y3 TK-1.2 Y3 TK-1.2 Y3 TK-1.2 Y3 TK-1.2 Y3 TK-1.2 Y3 TK-1.2
Y4 TK-1.2 Y4 TK-1.2 Y4 TK-1.2 Y4 TIK-1.2 Y4 TK-1.2 Y4 TK-1.2
B1MK-1.2 B1MK-1.2 B1MK-1.2 B1MK-1.2 B1MK-1.2 B1K-1.2
B2 NK-1.2 B2 INK-1.2 B2 INMK-1.2 B2 INK-1.2 B2 IMK-1.2 B2 IMK-1.2
B3 NK-1.2 B3 NK-1.2 B3 IMK-1.2 B3 IMK-1.2 B3 IMK-1.2 B3 IMK-1.2
32TK-1.3 32TK-1.3 32TK-1.3 32TK-1.3 32TK-1.3 32TK-1.3
33 TMK-1.3 33 TMK-1.3 33 MK-1.3 33TK-1.3 33TMK-1.3 33TMK-1.3
MI-3 MK-1 34 MK-1.3 34 MNK-1.3 34 MNK-1.3 34 MK-1.3 34 MK-1.3 34 MK-1.3
Y3 TK-1.3 Y3 TK-1.3 Y3 TK-1.3 Y3 TK-1.3 Y3 TK-1.3 Y3 TK-1.3
B1 MNK-1.3 B1 MNK-1.3 B1K-1.3 B1K-1.3 B1TK-1.3 B1K-1.3
B2 NK-1.3 B2 NK-1.3 B2 IMK-1.3 B2 IMK-1.3 B2 INMK-1.3 B2 IMK-1.3

2. TunoBble KOHTPOJIbHbIE 3af4aHus UMK UHble MaTepuanbl, Heob6xoAuMbIe ANA OLEHKU 3HAaHUMW, YMEHUN,
HaBbIKOB 1 (MNK) ONbITa AeATENbHOCTU, XapaKTepusyoLme npouecc (hoOpMUPOBAHUA KOMMNETEHLMIA B XoAe

i R A

18.

19.
20.

21,
22.
23.
24,

25.
26.

27.

28.

20.
30.

0oCBO€eHMA obpa3oBaTeNnbHON NPOrpaMmbl
2.1. ®opMbl TeKyLLEro KOHTPOSA yCNneBaeMoCcTn

Bonpochkl k ycTHOMyY onpocy

TpaanunoHHbIe MeToabl M3MEHEHUS YPOBHEN KNOKOCTHU.

HoBble meToabl onpedeneHns ypoBHEN XXUOKOCTK.

KnokocTHble MaHoMeTpbI.

py3onopLUHEBbIE, MEXAHWYECKUE U SNIEKTPOMEXaHUYECKNE MaHOMETPbI.

Pacxogomepbl MOCTOAHHOTO M NEPEMEHHOIO YPOBHEW.

Pacxogomepbl nepemMeHHOro nepenaga AaBreHus.

OnNeKTpOMarHuTHbIE U YNbTPa3BYKOBblE PaCXOA0MEPbI.

CsobogHoe ocaxgeHune yCTONYNBON B3BECH.

CsobogHoe ocaxgeHne HeyCTONYMBOW B3BECK.

CTtecHeHHOe ocaXaeHue HeyCTONYMBOW B3BECU.

O606LLEeHHbIE NpeaCcTaBNeHNa 0 MOAENNPOBAHMM NPOLIECCOB (bMNbTPOBaHUS.

PacueT dounbTpoB No pesynbTaTam TEXHOJOMMYECKOrO MOAENMPOBaHUS.

Onunwwnte ctagum npouecca koarynsaummn. Kakme koarynsaHTbl fyylle o4mLaoT BOAY B 3UMHee Bpems?

YT0 Takoe n3oanekTpuyeckas Touka n ampoTepHOCTb KoarynsaHTa?

Kakne amnupudeckne bopmynbl CyLLECTBYIOT AN pacyeTa 403kl KoarynsHta?

YT0 Takoe LenoyHom peseps obpabaTbiBaeMon Bogbl, ANS YEro OH HY>XEH?

HasoBuTe peareHTbl, MpUMeHsieMble ANS YBENWYEHUs LIENOYHOro pesepBa obpabatbiBaemon Bogbl. Kakon
KOarynsiHT ny4iie ucnonb3osatb npu pH cpeabl 6onee 8,57

Ha cknage umetotca peareHtbl: NaOH, Ca(OH)z, NaxCO3s, HoSOy4, FeSOy4, Alx(SO4)s. Kakve 13 HUX MOXHO
ncnonb3oBaTh B kayecTBe KoarynsaHToB? Kakue koarynsHTbl TEXHOMOrM4YHee, Korga u novyemy?

YT0 Ha3bIBaeTCs NOPOrom Koarynaumm?

YKaXuTe OTNUYMTENbHbIE YepTbl NUOMUIBbHBIX U NMOGOOHLIX KonnonaoB. C kakMMu Konmougamn Mbl
Donblue BCTpeyaemcsl B NpakTke BOOOMOATOTOBKN?

Kakumun gencTBusMyn MOXHO Bbi3BaTb KOArymsiLmio KONMouaHbIX pacTBOpoB?

YTto Takoe OpTOKMHETMYECKast Koarynauuna?

MepeuncnuTb akTopbl, BANAIOLWNE HA YCTONYMBOCTb KOMMOUOHbLIX CUCTEM.

HasoBuTe OCHOBHbIE OTNNYUSA MeXOY NMOMPUMbHBIMU U NMOPOOHBIMK Konnongamn. OBbACHUTE CYLUHOCTb
arperaTMBHOW YCTOMYMBOCTU NMUOUIbHBIX U IMOGOBHBLIX KOMNMOWUAO0B.

ObbsicHuTE, Kakum 06pazom Alx(SO4); u CaO ucnonb3yTca Ans OYUCTKU BOAbI.

Kakol 13 nepeyvncrneHHbIX HUKEe MOHOB LOIDKEH CUIIbHEE BCEro rmapatmpoBaThbecs B BoAHOM pacteope: Cl-,
S0O4%, K*, Ca?, AlI3*? lNouyemy?

Onpegenute 06LLyt0 MOBEPXHOCTb KOMMOMAHbIX 4acTuL, €Cu OHU UMEIDT popmy Kybuka ¢ pasmepom rpaHn 10 HM 1
nony4eHbl ApobneHnem Bellectsa ¢ pebpom 1 cwm.

OntumanbHaa gosa 2%-ro pacrteopa cynbdarta antoMmuHusa — 40 mr/n.  Onpegenute noTpebHbin 06beM
pacTBopa koarynsiHta nnoTtHocTbto 1,0 r/cm, Heobxogumoro ans oceeTneHms 1 m3 Boapbl.

To xe ansa 1%-ro pacteopa FeSO..

To xe ansa 1%-ro pacteopa FeCls.




31. Ckonbko kumnorpammoB conn  Alx(SOs)s Hago B3sTb ang npurotosneHua 100 n 10%-ro pacteBopa no
cynbdaty anioMuHust nnoTHocTeto 1,05 r/cm3?
32. Kakonm obbem 5%-ro pactBopa peareHTa Heobxogmmo BBecT B 10 n  obpabaTbiBaemon BOAbl, 4TOOLI
nony4nTb Jo3y koarynsaHta 100 mr/n?
2.2. ®opMbl NPOMEXYTOYHON aTTecTauum
Bonpocsbl k ak3ameHy
1. XapakTepuCTHKa OCHOBHBIX ATAllOB HAyYHO-UCCIIEI0BATEILCKUX PadoOT.
2. TexHoyiorus HamMCaHUS JTUTEPATYPHOTO 0030pa MO TEME UCCIICIOBAHMS.
3. OCHOBHBIE IPUHIIMITBI MO/ICTIUPOBAHMS TEXHOJIOTHYECKUX MPOLECCOB OUMCTKH BOJIBI.
4. OO0ocHOBaHUE CPEICTB U3MEPEHHUS U UX OTPEOHOT0 KOJIMYECTBA.
5. Pa3pabotka paboueit mporpammel 1 Meroauku HUP.
6. IlpoektupoBaHue, U3TOTOBJIECHUE, MOHTAX U HaJaJIKa SKCIIEPUMEHTAIbHBIX YCTAHOBOK.
7. OcHoBHbIe TpeOOBaHUSA K 0POPMIICHHIO HAYYHOUH paboTHI.
8. Omnepanuu ¢ NpuOIMKEHHBIMU YHCIAMHU.
9. Kiaccudukanmst ommOOK H3MEpEHUS.
10. Metoasl oOOHAPYKEHHS U UCKIIOUEHUS OIIMOOK U3MEPEHHUSI.
11. XapakTepucTuka TOYHOCTH M3MepeHus. JloBepuTeabHbIe HHTEPBAIIBI U CPEHIE OMIMOKH.
12.  OmmOKu npsIMBIX ¥ KOCBEHHBIX U3MEPECHUH.
13. MeTroasl UBMEPEHUS CPEIHUX BEJIUYKH.
14. Teopernueckue cpeaare (MOMEHTBI PACIIPEICIICHHUS ).
15. TlpoBepka HOPMAIBHOCTH pacIpeaesieHus (ACHMMETPHUS U SKCIIECC).
16. OueHka UCTUHHOIO 3HAYEHUS U3MEPSIEMOMN BEJIUYUHBI.
17. Meroasl CpaBHEHUS CPEAHUX 3HAUCHUH.
18. IIpoBepka rumote3bl O paBEHCTBE CPEIHUX 3HAUYCHUI.
19. MeToapl CpaBHEHUSI JUCTIEPCUI.
20. KoppensinoHHBIN aHAIW3 BEJIHYHH.
21. Mertoabl perpecCHOHHOTO aHaJK3a.
22. HckmrounTe aHOMAJbHBIC 3HAYCHHS U3 TMOKA3aTeNsl «COJIEp>KaHUE B3BEIICHHBIX BEIIECTB B PEKEY,
MIPUBEIEHHOTO B Ta0JIHIIE.
23. MHckmrounTte anomManbHbIe 3HaUeHHS U3 nokazatens «bIIK2o pexny», mpusenennoro B Tadmure 3.
24. HckmounTe aHOManbHBIE 3HAYCHMS] U3 TOKa3aTeNsl «cojep)kKaHue HedTermpoayKTOB B pEKey,
MPUBEICHHOTO B Ta0JIHIIE.
25. MHckmrounTe aHOMaJbHBIE 3HAUYEHMS U3 IOKa3aTels «COAEp)KaHHe a30Ta aMMOHUWHOTO B pEKe»,
IPUBEIEHHOTO B Ta0JIHIIE.
26. WckmrounTe aHOMANbHBIE 3HAYCHHS U3 TOKa3aTeNsl «COJepP KaHHe B3BEUICHHBIX BEIIECTB B PEKEY,
MPUBEIEHHOTO B Ta0JIHIIE .
27. WckmrounTe aHOMalbHbIE 3HAYEHUS U3 MOKA3aTeNsl «COJAEPKaHNEe HUTPUTOB B PEKE», IPUBEIECHHOTO
B TaOIUIE .
28. HckmrounTe aHOMaldbHbIE 3HAYEHUS U3 MTOKA3aTels «COAECpKaHUE HUTPATOB B PEKE», IPUBEJIEHHOTO
B Ta0JHIIC .
29. MWckmrounTe aHOMaJbHBIE 3HAYEHUs M3 TIOKa3aTesis «CoAep)KaHue Cyiab(aToB B PEKey,
MPUBEIEHHOTO B Ta0JIHIIE .
30. MHcknrounTe aHOMalIbHbIE 3HAUECHUSI U3 TIOKA3aTells «COJIepKaHUE XJIOPHUIOB B PEKE», TPUBEIAECHHOTO
B TaOIUIE .
3. MeToaunyeckue maTepuanbl, onpegensowme npoueaypbl OLeHUBaHUA 3HAHUW, YMEHUN, HAaBbIKOB U
(wnn) onbiTa AeATENbLHOCTU, XapaKTepusyowue npouecc hopMMpoBaHMs KOMNETEHLUN
3.1. XapakTepucTuka npoueaypbl TeKyLleh U NPOMeXKYTOYHON aTTecTaLum no AUCLUNnuHe
Tabnuua 5
MepunoanyHoOCTL N Cnocob yyeTa
Ne HanmeHoBaHue cnoco6 npoBepeHUs MeToabl Buae! nHauBMAyanbHbIX
n/n | oUueHOYHOro cpeacTBa npoueaypbl oLeHMBaHus Bb'c;aBnﬂeMb'x LOOCTWXEeHUH,
OoLeHuBaHunA LeHok Oﬁy‘-laIOLI.IMXCSI
1. |Bonpochl k ycTHOMY CUCTEMATUYECKN Ha BCEX |3KCMEPTHLIN Mo natnbanneHon  |paboyas KHMKKa
onpocy BMAax 3aHATUN LiKane npenogasartens
/NMNCbMEHHO 1 YCTHO




4. |MNpomexyToyHas MO OKOHYaHWUUN U3YYEHUST |IKCTMEPTHbINA Mo natubannbHOM  |3K3aMeHaLNoHHas
aTTecTauumsi — BOnpochl OVCUMNIVHBI/ YCTHO U LKane BEOMOCTb, 3a4eTHas
3K3aMeHaLMOHHbIX NMUCbMEHHO KHVDKKa
ouneTtoB

3.2. Kputepuu u WwKana oueHMBaHUA pe3ynbTaToOB U3YyYeHUA AUCLUNIIUHBI BO BPEMS 3aHATUM (TeKyLUM
KOHTPONb yCneBaemMocTH)

KpVITepMM OLEeHKM U WKana oueHnBaHnsa BONpocoB K YCTHOMY onpocy

Tabnuua 6
Likana oueHMBaHUs Kputepun ouieHkm Kon-so
puTer 6annos
«OTANYHO» CTyfeHT rokasbiBaeT MofHble U rry6okue 3HaHWs MPOrpamMMHOrO Matepuana,

NIOTUY4HO U apryMeHTMpOBaHO OTBEYaEeT Ha MOCTaBMEHHBIA BOMPOC, a Takke
OONONHUTENbHbIE BOMPOCHI, NoKasaTenu penTuHra (Bce npegycMoTpeHHble P (76-100)
y4yebHble 3agaHus BbIMOMHEHbI, KAYECTBO BbIMOMHEHNS OGOMbLUIMHCTBA M3 HUX Gannos
OLEeHEeHOo Yymcnom 6annos, 6rN3KMM K MakCUManbHOMY).

«XopoLlo» CtyneHT nokasbiBaeT rnybokve 3HaHuWs MporpaMMHOro Matepuana, rpamoTHO
ero uvanaraeTt, AOCTATOYHO MOSIHO OTBEYaeT Ha MOCTABMEHHLIN BOMPOC U
OOMOmNMHUTENbHbIE  BOMPOCHI, yMmeno  dopmynupyeT  BbiBOAbl, AOMNyckas (51-75)
He3HauMTeNbHbIE MOrPELLHOCTU, NoKasaTenu penTuHra (Bce npeayCMOTPEHHbIE Gannos
P y4yeGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMOSTHEHWUSA HU OAHOMO U3 HUX HEe
OLleHEHO MaKcumarnbHbIM YMcrioMm 6annos).

«Y[0BNeTBOpUTENBHOY CTyfoeHT nokasbiBaeT [JOCTaTOYHble, HO Hernybokue 3HaHWs MnporpammHOro
mMaTepuana; npu oTBeTe He AonyckaeT rpybbix owuboK unu npoTUBOpPEYUNn,
ofHako B QOPMYyNMpoBaHWM OTBETa OTCYTCTBYeT [OSKHaA CBHA3b Mexay (26-50)
aHanu3oMm, aprymMeHTauven v BbiBOAaMM, ANS MOMyYeHUs NpaBuiibHOTO OTBeTa

6annos
TpebyeTca yTOYHSAKOLWME BOMPOCHI, AOCTUTHYTbl MWHUMarbHbIE WU  Bbile
nokasaTenu peNTUHIOBOM OLIEHKU MPWU HaNM4Yny BbIMONIHEHWUSI NPEeayCMOTPEHHbIX
P y4ebHbix 3agaHuii
«HeypoBneTBoputensHoO» (0-25)
OTBeTbl Ha BONPOCHI AaHbl HE BEPHO 6annos

O6wue KpuTepun v WkKana oueHnMBaHuUA pe3ynbTaTtoB AnNA AOMNYyCKa K HpOME)KyTO‘lHOFI aTtrTectTauumum

Tabnuua 9

HanmeHoBaHuMe oueHOYHOro cpeacTBa BannbHas wkana

1. | Bonpochbl kK ycTHOMY onpocy 0-100 6annos

WToro: 100 6annos

MakcumaneHoe konmyectBo BannoB 3a cemectp — 100. Oby4varowmics OOnyckaeTCcs K dK3aMeHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6anmnos.

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

OcHoBaHueMm AN onpegeneHnst OLEHKM Ha 3dK3aMeHax CRyXWUT YpOBEeHb OCBOEHWUS OByuvaloLimmucs
mMatepuana u opMMpoBaHUSA KOMNETEHLMI, NMPeayCMOTPEHHbIX NMPOrpaMmmori y4ebHON OUCUUMIVHBI.

YcneBaemoCcTb Ha  9K3aMeHe  onpefensetcs  oueHkamu: 5  «oTnuyHo»;, 4 «xopowoy»; 3
«yOOBMETBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OueHKY «OTNUYHO» noslyvaeT oby4yatowmnincsl, OCBOMBLUMIA KOMMETEHUMM AUCLUMMANHBI HA BCeX aTanax ux
dopmupoBaHus Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematuyeckoe u rnybokoe 3HaHue y4veBHOoro
maTtepvana, ymeHue CBOOOAHO BbIMONHATE 3adaHWs, MpedyCMOTPeHHble paboyeri NporpaMMoi, YCBOWBLUWIA
OCHOBHYIO M O3HAKOMINEHHbIN C OOMOMHUTENbLHOW NUTepaTypor, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTcd 0by4aloWmMMCcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA ydebHown
ONCUMNIUHBI, HeobxoauMMmbiX Ond npuobpetaemon npodeccun, MNpOSBMBLLUMM TBOPYECKME CMOCOOHOCTU B
MOHUMaHWM, U3NOXEHUN U UCNONb30BaHNM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acrnyXuBaeT 0OyyaloLMNCs, OCBOMBLLMI KOMNETEHUMM ANCUUMIMHBI HA BCEX aTanax
nx popmmpoBaHns Ha 71-84 %, oBHapyXMBLLUIA NOMHOE 3HaHWe y4ebHOro martepuana, yCneLwHO BbINOMHSOLWMNA
npegycMoTpeHHble paboyei NporpaMMon 3afdaHusi, YCBOMBLUMIA OCHOBHYIO NuTepaTtypy, PeKOMeHOOBaHHylo B
nporpamme. Kak npaBuno, oOuUeHKka «XOpOLIO» BbiCTaBnsgeTcd obyyallwmMcs, NPOAEeMOHCTPUPOBAaBLLMM
cucTeMaTuyeckoe BrageHve MaTepuanom AMCUMNIWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHWIO U
OOHOBMEHNIO B xode AdarnbHewwen yvyebHom paboTbl M npodpeccMoHanbHOW AESATENbHOCTW, HO AOMYCTMBLUMM
HeCyLLIECTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yOoBreTBOPUTENbLHO» Monyvyaet OOy4alolWMNcs, OCBOMBLUMIA KOMMETEHUMU AUCUMNINHBI Ha
BCex aTanax ux dopmmnpoBaHus Ha 51-70 %, oBHapyXMBLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepmana B 06beme,
HeobxoouMMoM anga aanbHenwen y4edbl n NnpeacToswern paboTel Mo Npodeccun, CnpaBnsiOLLNNCA C BbINONTHEHUEM
3afaHui, npefyCMOTPEHHbIX paboyert MporpaMMoin, 3HAKOMbI C OCHOBHOW IMTepaTypow, PeKOMEHOOBaHHON




nporpammon. Kak npaBumo, oueHka «y[4OBNEeTBOPUTENbHO» BbICTABNAeTCA oObyyalolwmmes, A0nyCTUBLLNM
MOrpeLlHOCT B OTBETE Ha 3K3aMeHe W MNpU BbINOMHEHUMM 3K3aMeHaUMOHHbIX 3ajaHui, HO obnagarowum
Heob6XxoOMMbIMU 3HAHUSAMW NS YCTPaHEHUs Nof PYKOBOACTBOM npenofasaTtens A0onyLLEeHHbIX HEJ0YETOB.

OueHKa «HeyaoBnNEeTBOPUTENbLHO» BbICTaBnsieTcss 0OOyyalollemycsi, OCBOMBLUEMY KOMMETEHL MU
ONCUMNNUHBI Ha BCEX 3Tanax ux opmmpoBaHua MeHee 4yeM Ha 51%, obHapyxuBwemy npobenbl B 3HAHUAX
OCHOBHOro y4yebHoro matepuana, AonyCTUBLUEMY MpUHUMNMAnNbHbIE OWWOKM B BbINOMHEHUM MPenyCMOTPEHHbIX
paboyel nporpaMmon 3agaHun.

LLikana oueHMBaHUA pe3ynbTaTtoB

Tabnuua 10
MpoueHTHas wkana OueHKa B cuctemMe «HeyjOBIeTBOPUTEITbHO — YA0BNETBOPUTENbLHO —
(npw ee ncnonb3oBaHun) XOPOLLO — OTIINYHO»
0-50% HeyposneTBopuTenbHO
51-70% Y[oBNeTBopuTEnbHO
71-84% XopoLuo
85-100% OT1nnyHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|el7| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B1.B.02.12 «<MogenupoBaHMe TeXHONOIrM4YEeCKUX NPOoLLeCCOB OYUCTKN CTOUYHbLIX BOA»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

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

B paGouyto nporpaMMy BHOCATCS crieaytoLime U3MeHeHNs:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (mognuce) (PN0O)
JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbl Ha 3acegaHumn Kadeapbl « » 20 r.,
npoTokon Ne
3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANMCh) (PN0O)



AHHOTauusa paboyen NnporpamMmmMbl OUCLUNTIUHBI

MpunoxeHwne 3

B1.B.02.12 «MogenupoBaHue TEXHONOrMYECKUX NPOLLECCOB OYMCTKN CTOYHbIX BOA»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)

08.03.01 CtpoutenbcTBO

BopocHabxxeHne u BogooTBegeHue

Keanudukauusa 6akanaBp
®dopma obyyeHus O4YHas
Nop Havyana noAroToBKU 2021
Bbinyckarowan kacpegpa CtpoutenscTBo
Kadeapa-paspaboTumk CtpouTtenscTBo
O61bem AgucUMnuHbI, 4. / 3.e. 108/ 3
dPopma KOHTpOA (NpomexyTovHas
aTTectauus) 3K3aMmeH
Yac. | Nek. Na6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
e yac. yac. yac.
8 108 /3 20 20 20 3 18 27 3K3aMeH
Utoro 108 /3 20 20 20 3 18 27 3K3aMeH

YHuBepcanbHble KOMNETEeHLUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccrnoHanbHbIE KOMNETEeHUUU:

He NpeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM

MpodeccrmoHanbHbIE KOMNETEHLUU:

MK-1 CnocoBbHOCTb BbINOMHATL PaboThl N0 NPOEKTMPOBAHWUIO CUCTEM BOAOCHABXEHMS 1 BOAOOTBEAEHMS
MO-1MK- | BbinonHsieT pacyeTbl ANs NPOEKTUPOBaHUS CUCTEM BOAOCHABGXeHUS 1 BOOOOTBeAEHMS 0bbekTa

1

MO-2 MK- | PaspabatbiBaeT TEKCTOBYIO U rpacpnyecKyto 4acTn NPOEKTHOM AOKYMEHTauuM cMcTeMbl BOGOCHaOXeHNs u
1 BOAOOTBEAEHUS

MAO-3 MK- | MogrotaBnueBaeT K BbIMYCKY NPOEKTHY AOKYMEHTALMIO CUCTEMbI BOOOCHAGXEHMSA 1 BOOOOTBEAEHMS

1

Cop,epmaHme OncCumniinHbl OXBaTbiBaeT Kpyr BOMNPOCOB, CBA3AHHbIX C MOAENTMpOBaHMEM TEXHOJTOrM4YeCKnx

npoueccoB O4YNCTKU CTOYHbIX BOA.

MpenogjaeaHve AUCLMNIMHBI NpefycmaTpuBaeT crefytolwme opmbl opraHusaumm yyeBHoro npouecca:

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

Mporpammoit AUCUMNIVHBI NPeayCMOTPEHbI CrieaytoLinMe BUabl KOHTPOMS: TEKYLLUIA KOHTPOMb YCrneBaemMocTu
B hopMe BONPOCOB K YCTHOMY OMPOCY Y NPOMEXYTOUYHbIN KOHTPOSb B (DOPME 3K3aMeHa.




