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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

Lenpto  ocBoeHHSA

JUCHUITIINHBI ABJIACTCA

IoATOTOBKa

BBIIIYCKHUKA [JUII  CTPOMUTENIBHOM,

MPOU3BOJACTBEHHO-TEXHOJOTHYECKOM, OpraHMW3allMOHHO-YIIPAaBICHYECKON, MPOEKTHOM W HCCIEI0BATEIbCKOM
ACATCIIBHOCTHU B 06.HaCTI/I OYUCTKHU IMIPHUPOJHBIX BOI
3aI[a‘laMI/I OCBOCHUSA JUCHUIIJIMHBI ABJISSFOTCS:
- 1aTh HEOOXOIUMBINA 00bEeM 3HaHMI B 00JIACTH YCTPOKWCTBA BOJAOIIPOBOJHBIX OUYUCTHBIX COOPYKEHUN B
COCTaBe CUCTEM BOJOCHA0KCHHS HACEIICHHBIX ITyHKTOB
- HAYYUTh CTYACHTOB CaMOCTOSITEIBHO MPUHUMATh OOOCHOBAHHBIE PEIICHUS MO BHIOOPY MCTOYHUKOB
BOI[OCHa6)KeHI/I$I, MCTOOB IMMOATOTOBKH BOABLI U COCTABY BOJOIIPOBOAHBIX OYHMCTHBIX coopyxceHm”I HAaCCJICHHBIX

ITYHKTOB;,

- c¢(OpMHUPOBATH y CTYJCHTOB HABBIKU pacuéTa COOPYKEHUH JJIs1 OUUCTKU MPUPOIHBIX BOJ
- BbIpa0OTaTh NMPHEMbI U HAaBBIKU MPOCKTHUPOBAHUS BCEX 3JIEMEHTOB CHCTEM BOJOCHA0XKEHUS, B TOM
YUCJIE COOPYKEHUH I OYUMCTKH IPUPOIHBIX BOL.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMSI O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHINKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

Kona n HaumeHoBanue

KOI{ W HAMMCHOBAHUEC MHIUKA-

[Tnarupyemblie pe3ynbTaThl O0yUSHUS 110

KOMIIETEHIIH TOpa JOCTHKEHUSI KOMIIETEHIIMH | AUCLUILUINHE, 00eCIIeYBatOIINe TOCTUKEHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1
[IKP-1 Cnoco6nocts|I[TKP-1.10 KoHTposb|3Haer
OpPraHMU30BbIBATh PaOOTHI I10|BHINOIHEHUS pabor no|TpedoBaHus K pabOTe€ OYUCTHBIX COOPYXEHUI
CTPOUTENbCTBY SKCIUIyaTallud U PEMOHTY|IIO OYHUCTKE IPUPOTHBIX BOJ
COOPYKEHHMM, MOHTaXy M|COOPYKEHHMsI  BOJOCHAOKEHUs[ymeeT
HaJaJKe  3JEMEHTOB  H|(BOAOOTBEICHMUS) OLIEHUBATh KauecTBO paboT M0 3KCITyaTalluu U
000pyIOBaHUS CUCTEM PEMOHTY COOPYKEHUN MO OYUCTKE MPUPOAHBIX
TEIUIOra30CHa0KeHUs, BOJL
BEHTUISLINH, BJIaJieeT HABbIKAMH
BOJIOCHA0KEHUS u KOHTPOJIS BHIIOJIHEHUS pa0OoT O 3KCILTyaTalluu
BOJIOOTBE/ICHUS U PEMOHTY COOPY)KEHMH IO  OYHCTKE
IIPUPOJIHBIX BOJ
[TKP-1 Cnoco6nocTh|[IKP-1.9 KonTpons kadecTBa|3HaeT
OpPraHU30BBIBaTh PAaOOTHI MO|MMYCKOHANAJOYHBIX  Pa0OT  H|MOKa3aTenu, MO KOTOPHIM MOXHO OLIEHUTb
CTPOUTENBCTBY IIPOBEICHUS UCIBITAHUI|KAaYeCTBO  IYCKOHANaJ04YHbIX  paboT U
COOPYKEHHMM, MOHTaXy M|TEXHOJIOIHYECKOTO IPOBEJECHUS HUCIBITAHUN TEXHOJIOIMYECKOTO
HajJaJKe  JJIEMEHTOB  U|000pYyIOBaHUA COOPYKEHMsI|0OOpY/IOBaHUSI ~ COOPYXKEHHH 1O  OYUCTKE
000pyI0BaHUs CHCTEM |BOIOCHAOKEHUS IIPUPOJIHBIX BOJ
TEII0ra30CHA0KEeHMS, (BOJIOOTBEICHMS) ymeer
BEHTUJISLINH, KOHTPOJINPOBATh KadeCTBO ITyCKOHAJIAJOYHBIX
BOJIOCHA0KEHUS u pabor u MIPOBEICHUS UCIIBITAaHUI
BOZIOOTBE/ICHHUS TEXHOJIOTUYECKOT0 000pYJOBAHUS COOPYKEHUN

10 OYMCTKE MPUPOJIHBIX BOJI
BJIajieeT HABbIKAMH

ONpeNIeJIeHUs]  TNoKas3aTened Uil  KOHTPOJIA
KayecTBa  IYCKOHAJAJOYHBIX  paboT
MPOBEJICHUSI HUCIBITAHUNH TEXHOJOTHYECKOIO
00OpYyJOBaHUS ~ COOPYXEHHH IO  OYHCTKE
MIPUPOTHBIX BOJT




[TKP-2 Cnoco6uocth|I[TKP-2.10 Koutpoib|3naer
OpPraHU30BBIBATH PA0OTHI IO |THUIAPABIHUECKUX PEKUMOB |TTPUHITUTIBI H cpencTBa KOHTPOJIA
TEXHUYECKOMY paboThI TEXHOJIOTMYECKOTO |TUAPABINYECKUX PEXKUMOB paboThI
O0OCITy’)KMBaHUIO M PEMOHTY|OOOpPYJOBaHHS  CHCTEMBI  H|COOPY>KECHHI 11O OUMCTKE MPUPOIHBIX BOJ
CHCTEM COOPY)XKCHHII  BOJOCHAOXKEHUsI|yMeeT
TEII0ra30CHa0KeH s, (BomooTBEeICHU) NPUMEHSATh METOJABl M CPEACTBA KOHTPOJIS
BEHTUJISLIAH, TUAPABIMYECKUX PEXKUMOB paboThI
BOJOCHA0KEHUS H COOPY>KECHHM 110 OYMCTKE MMPUPOIHBIX BO
BOJOOTBEICHUS BJIaJieeT HABBIKAMH
METOJaMU i cpeacTBaMu KOHTPOJIA
TUAPABIMYECKUX PEKIMOB paboThl
COOPY>KEHHI 110 OUMCTKE MPUPOIHBIX BOJ
I[1IKP-2 Cnoco6nocTth|[TKP-2.8 KoHTposb coOmoaeHus |3HAeT
OpPraHHU30BBIBATH PAOOTHI MMO|HOPM, TMPaBWI W  METOAOB|HOPMBI, MpaBWIa M METOABl TEXHHYECKOMN
TEXHUYECKOMY TEXHUYECKOU AKCIUTyaTaI|y, | IKCILTyaTallii, 00eCTICUnBAIONINE CAHUTAPHYIO

OOCITy’)KUBAaHHIO M PEMOHTY
CHCTEM

00eCTIeYNBAIOIIUX CAHUTAPHYIO
U 9KOJIOTUYECKYI0 0E30MacHOCTb

u 9KOJIOTHYECKYIO 6e30macHOCTh
(YHKIIMOHUPOBAHUS COOPYKEHHH MO OYUCTKE

TEII0ra30CHa0KEHMS, (YHKIMOHUPOBAHUSL CHUCTEMBI M |TPUPOIHBIX BOJ
BEHTUJISALINH, COOpPYXKEHHH  BOJIOCHAOKEHMsI|yMeeT
BOJIOCHA0KEHUS u|(Bo10OTBEICHUS) OPUMEHATH IpaBuUia U METOJbl TEXHUYECKOU
BOZOOTBE/ICHHUS 9KCIUTyaTaluy, 00ecleurnBaroLIe CAaHUTapHYIO
U HKOJIOTHYECKYIO 0e30macHOCTh
(YHKIIMOHMPOBAHUS COOPY)KEHUI IO OYMCTKE
IPUPOJIHBIX BOJ
BJIaJleeT HABBIKAMH
TEXHUYECKON JKCIUTyaTaluu,
o0ecrneynBaIUMU CaHUTAPHYIO "
9KOJIOTMUYECKYIO 0€30MacHOCTb
(YHKIIMOHMPOBAHUS COOPY)KEHUI IO OYMCTKE
MPUPOIHBIX BOJL
YK-1 Cnocob6en|YK-1.1 Bri6op|3Haer
OCYILIECTBIISTh MOMCK,|MH(GOPMAILIMOHHBIX PECYPCOB JJIs(Ha3BaHUS OCHOBHBIX HOPMaTUBHBIX
KPUTUYECKUM  aHaJIW3  M|[IOMCKa uHpopMaLnu B|IOKYMEHTOB M TEXHHYECKOW JMTEpaTypsl, B
CUHTE3 MH(}OpPMaLINHU,|COOTBETCTBUU C IOCTABJIEHHOM |KOTOPBIX MOKHO HaWTH pelieHue
IIPUMEHSTD CUCTEMHBIH |3a1a4eit NIOCTaBJICHHON 3a/la4M 110 OYUCTKE IMPUPOIHBIX
MOAXOJN  JJsi  pelleHus BOJ

IIOCTAaBJICHHBIX 3aaa4

ymeer

BBIOMpATh JIOCTOBEPHbIE UCTOYHUKU
nH(pOpPMaLUK B COOTBETCTBUU C MOCTABIEHHOU
3a/1a4ei 110 OYMCTKE MIPUPOJHBIX BOJ

BJIaJieeT HABbIKAMH

OBICTPOrO TOWCKAa HYXHOH MH(pOpManMU B
JUTEpaType, B T.4. B CETU UHTEPHET IS IOMCKa
uH(pOpMaIUK B COOTBETCTBUH C MOCTABICHHON
3a/1a4eil o OYMCTKE MPUPOIHBIX BOJT




YK-1 Crniocoben
OCYILIECTBIISTh MIOUCK,
KpPUTUYECKUM  aHauu3 U
CUHTE3 nHpopManuu,
MIPUMCHSITh CUCTEMHBIT
MOAXON i pelleHus

IIOCTAaBJICHHBIX 3a1a4

VYK-1.2 OueHka CcOOTBETCTBUSA
BBIOPAaHHOTO WH(GOPMAIIMOHHOTO
pecypca KpUTEpUSM MOJHOTHI U
AyTCHTUYHOCTH

3HaeT
NPUHONANBL  (GYHKIIMOHUPOBAHHUS COOPYKECHUH
Mo OYUCTKC MNPUPOAHBIX BOJ W HAXOAUTb HUX
OTpaXCHUE B UCTOYHHKE JIUTEPATYPHI

ymeeT

OIPENENATh JOCTOBEPHOCTh HWH(OpManuu B
BBIOpaHHOM HH(OPMALTMOHHOM pecypce
BJIa/IeeT HABBIKAMHU

HoucKa HMH(OPMALMOHHBIX PECYpCOB, B TOM
YUCJIC KOHKPCTHBIX IIYHKTOB HOPMATHUBHBIX
JOKYMEHTOB, PpETIAMEHTUPYIOIUX Ty WIN
HHYIO 3aa4y 10 OYHUCTKC NPUPOJHBIX BOJ

YK-2 Cnocoben onpenensith

Kpyr 3agad B  paMKax
MIOCTaBJICHHOM  LeIu U
BBIOMpATH ONTHMAaJbHbIE
CHocoObl  HMX  pelIeHus,
HUCXONs U3 JIEUCTBYIOIIMX
MIPaBOBBIX HOPM,
HMEIOIIMXCA PECYpPCOB U
OTpaHUYCHUHN

VYK-2.4 BpiOop mpaBOBBIX H
HOPMaTHUBHO-TEXHUUECKHUX
JOKYMEHTOB, IPUMEHSAEMBIX JIs
peueHus 3aaHUN
npodeccnoHanbHOM

e TETbHOCTH

3HAeT

HOPMAaTHUBHO-TEXHUYECKYIO JOKYMEHTAIUIO T10
BOJOCHA0KEHHIO ¥ BOJIOOTBEICHUIO

yMeeT

MIPUMEHSTH CIIPaBOYHYIO u
HOPMAaTHBHO-TEXHUYECKYIO JOKYMEHTAIHIO T10
MIPOCKTUPOBAHUIO COOPYKCHUM OYHCTKH
MIPUPOTHBIX BOJI

BJIaJIeeT HABBIKAMH

omnpeneneHus oobemMa He0OXOUMBIX UCXOJTHBIX
JAHHBIX JUIS TPOCKTUPOBAHUS COOPYKCHUM
OYMCTKH TPHPOJIHBIX BOJ, BKIOYAsS O0BEM
HEeOOXOIMMBIX M3BICKaHHUI 1 00CiIe10BaHUI

YK-2 CriocobeH onpenensiTh
Kpyr 3aad B  paMKax
IOCTABJICHHON  LEeIH U
BBIOHMpATh ONTUMAJIbHBIC
CHocOObl ~ MX  pelleHus,
UCXOIs U3 JIEHCTBYIOIIMX
TIPABOBBIX HOPM,
UMEIOIIUXCS PECcypcoB U
OTpaHUYCHUH

YK-2.5 Bri6op criocoba
pelieHus 3a7a4u
npodeccnoHaTBEHOM

JEATEIBbHOCTH C YUETOM HAIMYHUS
OTpaHUYECHUN U PECYPCOB

3HaeT

KPUTEPUH OLEHKHM O0OOpYyIOBaHHUSA OYHMCTKU
IIPUPOJIHBIX BOJ

yMmeer

NPUMEHSTh UHPOPMALIUIO TI0 MPOEKTUPOBAHUIO
COOPYXEHHI OYUCTKM MPHUPOAHBIX BOJ JJIA
ONpezieNieHuss HOMEHKJIaTypsl 000pyAOBaHUSA
3aBOJICKOI0 IIPOU3BO/ICTBA

BJIa/ieeT HABbIKAMU

ONpEEIICHNUsT HOMEHKJIATyphl U TEXHUYECKUX
XapakTEepUCTHK  O00OpyNOBaHHUSA  3aBOJICKOIO
IIPOU3BOJCTBA npu IIPOEKTUPOBAHNUNU
COOPYKEHHUM OUNCTKU MPUPOAHBIX BOJL

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Hannas nucummuivHa (Moayib) BkitodeHa B brnok «/lucummnubsl, moaynu» b1.B.J[B.01.02.03
OCHOBHOM TpodeccuoHaibHON oOpa3zoBarenbHoi mporpammbl 08.03.01 CTpouTenbCcTBO U OTHOCUTCS K YacTH,
(dhopMupyeMoil ydacTHUKaMH 00pa30BaTENbHBIX OTHONICHUH Y4eOHOTO IMIaHa.

Ne e UICCTBYIOMNE T CIUALIHEL Konx n HauMeHoBaHMEe MHAMKATOpa

n/n pet YIOUme et JOCTHKEHHUS KOMIIETEHLIUN

1 |Mexanmuka xumxocTH i rasa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2




2 |OcHOBBI BOgocHA0OKEHNS U BOOOOTBEACHUS

OIIK-3.8, OIIK-4.4, OIIK-6.1, OIIK
-6.2, OIIK-6.4, OIIK-6.10, OIIK- 6.14,
IIKO-2.2, ITKO-2.3, ITKO-2.5,
[IKO-2.9, TIKO-2.13, IIKO-3.6, IIKO
-3.7, IIKO-3.8, [IKO-3.12

3 |KommbrorepHas rpaduka

OIIK-1.9, OIIK-2.4, OIIK-6.6

MexaHuka KHNIKOCTHU M ra3a

3HaTh IIOHATHUC AAaBJICHUA, YPAaBHCHHUC HCPA3PBIBHOCTH IIOTOKA KHUIKOCTU U YPaBHeHI/Ie BepHyJIJII/I,

IOHATHUEC O TUAPABIIMYCCKUX COIIPOTHUBIICHUSAX.

YMeTh pacCUMTHIBATH JaBIICHUE, IOTEPH Hamopa. BiageTs mogdopoM AuamMeTpoB TpyOOIpOBOIOB.

OCHOBEI BOJOCHA0KEHUS U BOJIOOTBEIEHUS
3HATh COCTaB JICMEHTOB CHCTEMbI BOJIOCHAOKEHUSI HACEJICHHOTO ITYHKTA, UX Ha3HAYEHUE U YCTPOMCTRBO.
YMeTh BBITTOIHATH IPOSKTHI CUCTEM BOJOCHA0KEHHUS U BOJIOOTBEICHHS

Kommsrorepnast rpaduka

Bnanets IMporpaMMHbIM obecrieyeHneM JJIA BBIIIOJTHCHUA TEKCTOBOH U rpa(I)quCKoﬁ 4aCTHu IIPOCKTOB

Ne Mocie A — Kox u HauMeHOBaHME HHIUKATOPA

/1 AyTOTIHe AUCTL JOCTH)KEHHUSI KOMIICTCHIINHU
BonocHa0Oxenue U BOJIOOTBEJICHHUEC MPOMBILLIEHHBIX YK-L.1, VK-1.5, VK-2.4, VK-2.5,

1 S — VK-2.6, TIKP-1.9, IIKP-1.10, IIKP-
PeATIP 2.8, TIKP-2.10

4. O0beM AUCHMILIMHBI (MOAYJISA) B 3a4YE€THBIX €IMHUIAX € YKA3aHHEM KOJMYECTBA aAKaJeMHYEeCKHX
YacoB, BbIJEJEHHBIX HA KOHTAKTHYI0 PadoTy oOydaloumuxcs ¢ npemnogaBartesieM (10 BHIAAM Yy4eOHBIX
3aHATHH) U HA CAMOCTOSATEJbHYI0 padoTy 00y4yaromuxcs

. Beero |Cemectp
Bun yuebHoit paboThI HACOB 7
KonrakTHas paboTa 100 100
Jlexmmonnsie 3ausatus (JIex) 34 34
Jlaboparopusie 3ansTus (J1ad) 16 16
[pakTuueckue 3austus (Ip) 50 50
HNuas konTakTHas padoTa, B TOM Yucje: 15 15
KOHCYJIBTAIlUY IO KypCcOBOH paboTe (TPOeKTy), 1 1
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCcTalHIo (C1ava 3a4era,
3adeTa ¢ OIEHKOH; 3alluTa KypPCOBOMW pabOTHI 0,25 0,25
(mpoexTa); cmaya KOHTpOIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTaINIO B CECCUIO 195 195
(KoHCYNBTAIUS TIepeI PK3aMEHOM U c/1aya dK3aMeHa) ' '
Yacbl HA KOHTPOJIb 34,75 34,75
CamocrositenbHas padora (CP) 114,75 | 114,75
O0mas Tpy10eMKOCTh JUCHUILIUHBI (MOIYJIS)
yacpl:| 252 252
3a4eTHbIC eAUHULIBI 7 7

5. Copep:xanue AMCHUIUVIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE IO PpasaejnaM (TeMaM) € YKa3aHHMeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTu4ecKHii MIaH TUCIUTUIUHBI (MOIYIIS)




Pa3ﬂenm JAHUCIUIITHNHBI

Cemectp

KonrakTHas pabdora (110
y4eOHBIM 3aHSITHSIM),

qac.

Jlexix

I13

JIP

CP

Bcero,
yac.

Kon
HUHAUKATOP
a
JOCTHKEHU
s
KOMIIETCHI]
1505

1 pa3nen. OCHOBHBIE METO/BI U COOPYKEHUS
HOATOTOBKH BOJIBbI IINTHEBOTO KAYECTBA

1.1.

XapakTepucTuKa cocTaBa IPUPOJIHBIX BOJ.
TpeboBanus, IpeabsBIIAEMble K KAUECTBY BOJIbI
XO035IICTBEHHO-ITUTHEBBIX BOJIOIPOBOJIOB.

12

YK-1.1,
YK-1.2,
VYK-2.4,
YK-2.5,
I1KP-1.10,
IIKP -2.8

1.2.

OCHOBHbBIE TEXHOJOTMYECKHE MPOLECChl U
METOJIbI 00pabOTKM BOABI. TeXHOJIOTHYECKHE
CXEMBI YIIY4ILIEHHS KauecTBa BOJIBL.
KoarynupoBanue npumeceid BOJIbI.

10

26

YK-1.1,
YK-1.2,
YK-2.4,
YK-2.5,
ITKP- 1.10,
IIKP -1.9

1.3.

CMecuTenbHbBIE  yCTPOWMCTBA U
XJIOIIbeoOpa3oBaHuUs.

KaMCpPhbI

12

18

YK-1.1,

VYK-2.4,

YK-2.5,
[IKP-1.9,
[1KP-1.10

14.

Pearentnbie  xozsiictBa. CoopyxkeHus U
000py/TI0BaHNE PEAreHTHBIX XO3SICTB.

12

20

YK-1.1,

YK-2.4,

YK-2.5,
[IKP-1.9,
[1KP-1.10

2 paznen. OcBeTiieHne U 00ecIIBEUNBaHNE BOJIbI

2.1.

HpCILBapI/ITCHBHOe OCBCTJICHHUEC BOJbI

10

YK-1.1,
VYK-2.4,
YK-2.5,
[TKP-1.9,
ITKP- 1.10,
ITKP -2.8,
[TKP -2.10

2.2.

yHaﬂeHHe B3BCIICHHBIX BEUICCTB OCAXKJICHHUEM

12

24

YK-1.1,
YK-2.4,
YK-2.5,
ITKP- 1.10,
IKP -1.9




O6paboTka BOJBI B CJI0€ B3BEIICHHOT'O OCAJIKa.

VYK-1.1,

T . VYK-2.4,
53 |THTBL  OcBeTIMTENEH, WX TEXHONOTHYECKAs 5 10 16 VK-2.5,
OlLIHKa, 00JacTh NPUMEHEHUS U METOJIUKa
eta. O6ba6 b . [IKP-1.9,
pacuera. OOpaboTKa BO/IBI (hIIOTALIUEH. IKP-1.10
YK-1.1,
v . YK-2.4,
24 q);[aﬂeHHe npuMecei BOJIBI 4 12 24 VK-2.5,
WIBTPOBAHUEM Y€Pe3 3EPHUCTHIC 3arPYy3KH TKP-1.9,
I1KP-1.10
3. |3 paszzen. O6e33apaxuBaHue, 1e3040palus,
00€3)KeJIe3MBAHNE M EMaHTaHAIHsI BOJIBI
YK-1.1,
YK-2.4,
3.1. |O6e33apakuBaHUE BOJIBI 4 6 12 VYK-2.5,
[IKP-1.9,
[1IKP-1.10
YK-1.1,
YK-2.4,
3.2. |le3omoparusi  BOJBI 2 6 10 VYK-2.5,
IIKP-1.9,
[1IKP-1.10
YK-1.1,
YK-2.4,
3.3. |O0e3xkene3nBanue U JeMaHraHaus BOIbI 4 6 12 VYK-2.5,
ITKP-1.9,
[TIKP-1.10
YK-1.1,
Ob6uue BOIIPOCHI IPOEKTUPOBAHUS VK24
3.4, |BOMOOTHCTHBIX KOMILIEKCOB. 12 16.75| 30,75 | vK-2.5
CoopyxeHust uis 00pabOTKH MPOMBIBHBIX BOJI MKP-1.9
unTpoB TTKP-1.10
4. |4 paznen. Hast koHTakTHas pabora
YK-1.1,
YK-1.2,
YK-2.4,
YK-2.5,
4.1. |Nnas koHTaKTHAs paboTra 1,25 TKP-1.9,
ITKP- 1.10,
ITKP -2.8,
[TKP -2.10
5. |5 paznen. Kontpons
YK-1.1,
5.1. |9x3amen 36 VK-2.4,

YK-2.5




5.2. Jlekuuu

Ne | HaumeHoBanue pasnena .
. HanmeHnoBanue 1 KpaTKoOe COnEp KaHHUE JCKIUN
/1 U TEMBI JIEKITUHA
XapakTepucTHKa COCTaBa NMPUPOAHBIX BoJ. TpeGoBaHUsA, IPEAbABISEMbIE K
XapakTepuUCTHUKa COCTaBa o
KauyeCTBY BOJbI XO35IICTBEHHO-IIUTHEBBIX BOJIOIPOBOJIOB.
IIPUPOJHBIX BOJ.
TreGopa XapaKkTepucTUKa COCTaBa IPUPOAHBIX BOA. BiMsHME pa3iavyYHBIX BELIECTB,
BaHUs
p ’ COJZIepKALINXCSl B BOJIE, HA €€ KayecTBO. 1peOoBaHUSs, MpPEIbIBIsSEMBbIE K
1 MIPEAbSIBISIEMBIC K %
KAHECTRY BOJTI KAaueCcTBY BOJBI XO3SAHCTBEHHO-IIUTHEBBIX BOJIOIPOBOJOB B OTHOLICHUH
. Y 0€30MacHOCTH B SNUACMHUYECKOM UM PAJUAllMOHHOM  OTHOLICHUH,
XO35IICTBEHHO- ITUTHEBBIX
0e3BpeAHOCTM 10  XMMHYECKOMY  COCTaBy U OJIarOIpUATHOCTH
BOJOIIPOBOJIOB. .
OpraHOJIENITUYECKUX CBOMCTB BOJIBI.
OCHOBHBIE TEXHOJOTMYECKHE NpPOIECCHl M METOJbl O0pabOTKH  BOIBI.
TexHonornueckue cxemsl yiaydnieHUs KadecrBa Bonbl. KoarymupoBanue
IIpUMeced BOJBL.

OcHoBHbIE OCHOBHBIE TEXHOJOIMYECKHE HpPOIECcChl UM MEeTOJbl O0OpabOTKH  BOJBI.
TEXHOJIOTHYECKUE TexHonOrMYeCKHe CXEMbl YIYUYIICHHs KauyecTBa BOJBI, MX KiaccU(UKaLus.
mpoueccsl U MeToAbpl  (OCHOBHBIE KPUTEPHHM JJs BBIOOpA TEXHOJIOTMYECKOM CXEeMbl M COCTaBa

2 00pabOTKH BOJIBI. coopyxxeHuii. KoarymupoBanue mnpumecel Boabl. PU3HKO-XHUMHYECKHE
TexHOIOrnuecKne cXeMbl[OCHOBBI KOAry IsIMK IpuMeceld BoJbl. OCHOBHBIE (DaKTOPBI, ONPEACISIONINe
yJIy4IIEHUS Ka4eCTBa [mpoliecc Koaryssiiiuu B cBOOOJHOM oObeMe BoJbl. PerynupoBanue yciaoBuii
Bozbl. KoarynupoBanue |koarymnsiuu. DIEeKTPOXUMHUECKOE KOaryJIMpoBaHHE. KoHnTaktHas
npuMecel BOJbI. KOaryJisiiysi ~ IpUMEced BOJbI, OCHOBHBIE 3aKOHOMEPHOCTH IIpoIiecca.
Pearentsl, ucnosb3yeMble B TEXHOJIOTMH YJIYYIIEHHs KadecTBa BOJBI.
OnpeneneHue pacueTHBIX JI03 pPEAreHTOB, YCIOBUS BBEACHHUA HX B
00pabaThIBAEMYIO BOIY.
CMmecuTenbHbIe YCTPONCTBA U KaMepbl XJI0IMbe0Opa30BaHuUs.
CwmemieHne peareHToB ¢ BoAOW. TeopeTmyeckue OCHOBBI IIpoliecca.
CmecurenbHble Knaccudukanus cmecutenell M CMECUTENBHBIX YCTpoiicTB. KoHcTpykuuu
3 YCTPOMCTBA K KAaMEPHI |CMeCHTeNed (TMIpaBIn4eCcKOro, MEXaHUYECKOro THUIIOB), X pacdeT. Beibop
XJonbeoOpasoBanus. |Tuna cMecutens. Kamepel XxnomnbeoOpasoBanus. Hasnauenume, o06nacThb
NpUMEHEHUsT M Kiaccudukanus Kamep XJjomnbeoOpa3zoBaHus. Kamepsl
TUIPaBIMYECKOI0 U MEXaHUYECKOTO THUIIOB.
PearentHble xo3siicTBa. [PeareHTHble Xxo3siictBa. CoopykeHHss M 0OOOpYyIOBaHUE pPEAreHTHBIX
4 CoopyxeHus u XO3SIHCTB.
o60py;[()]3aH1/1e PearenTtHbie xo03s1icTBA. COOpy}KeHI/IS[, amnmnaparypa u o60py)1013aHI/Ie JJIA
pEareHTHBIX XO3SUCTB. |IPUTOTOBIEHUS U JO3UPOBAHMSA PACTBOPOB U CYCIIEH3UM PEareHTOB.
IIpenBapuTeIbHOE OCBETICHUE BOIBI
[IpenBaputenbHoe ocBeTiaeHUE BOAbl. [IpeaBaputenbHas oOpaboTka BOJIBI
(GUIbTpOBaHNEM Yepe3 CeTKH, TKaHU M MOPUCTBIE 3JIeMeHThl. KoHCTpyKIuu
ITpenBaputensHoOE
5 ceTyaThlx OapaOaHHBIX QWIBTPOB, 00JacTb WX MPUMEHEHMS] U pacyer.
OCBETJICHUE BOJBI o
8 VYnanenue TpyOOAMCIIEPCHBIX NpUMeced B TMOJE€ ILEHTPOOEKHBIX CHII,
TeopeTudyeckrue OCHOBBI mporiecca. Kiaccupukanus THIPOIUKIOHOB, HUX
KOHCTPYKLUS U pacyer.
VY nanenue B3BELIEHHBIX BEILIECTB OCAXKIACHUEM
VYaaneHue B3BEUICHHBIX BEUIECTB OCAXKIECHUEM, TEOPETUYECKHUE OCHOBBI
nporiecca. Tumel  OTCTOMHMKOB W 0o0NacTh  MX IIPUMEHEHUS.
['opu3oHTanBHBIE OTCTOWHHKY, UX YCTPOMCTBO U pacyeT. Y JaJeHue Ocaika U3
VY nanenue B3BEIIEHHBIX . % . o
6 OoTCTOWHUKOB. MIHTeHCH]uKanus paboThl oTcTOWHNKA. OTCTOMHUKN ¢ Maoi
BEILIECTB OCAXICHUEM o .
rIIyOMHON  OCaXKJeHUsl, UX YCTPOWCTBO, 00JIACTh MPUMEHEHUS M pacyer.
VYnaneHue ocajaka M3 OTCTOMHMKAa O€3 OTKIIIOYEHHsS €ero u3 paboThl.
PanuanbHble OTCTOWHUKH, UX YCTPOUCTBO, 00JIaCTh MPUMEHEHHUS U pacyeT.
7 O6paGoTKa BOMbI B O06paboTka BO/IbI B CJ10€ B3BEIIEHHOTO ocajka. dioTanus.




CJI0€ B3BELIEHHOI'O
ocanka. Tumesl
OCBETIIMTEIICH, NX
TEXHOJIOTMYECKast
OIleHKa, 00JIacThb
MIPUMEHECHHS U METOIUKA
pacdera. O6paboTka
BOJIBI (pitoTaIeH.

OOpaboTka BOABI B CIIOE€ B3BEIICHHOTO OCAIKa, TEOPETUYECKHUE OCHOBBI
nporecca. THIBI OCBETIWTENEH, WX TeXHoJornueckas oreHka. OO0macTh
MPUMEHEHHS U METOIMKa pacdera. HTeHCHuKanus paboThl OCBETIUTEICH.
O6paboTka BoAbl (hIOTAIMEH, TEOPETUUECKHE OCHOBBI MPOIIECCa, BHUIBI
drorauu. Kounctpyxkuus ¢dnoTaTopos, o0nacThb MIPUMEHEHUS,
TEXHOJIOTHYECKasl OlleHKa padOThl M METO/IMKA pacyera.

VYnanenne npumecen
BOJbl (UIBTPOBAHHEM
4yepes 36pHUCTBIE
3arpy3Kku

VYnanenue mnpumeceid BOIBI (MIBTPOBAHUEM Yepe3 3€PHUCTHIC 3arPy3KH
Teoperndeckue OCHOBBI mporecca (HIBTPOBAHUS BOJBI Yepe3 3EPHHUCTHIC
marepuansl. Kmaccudukamust ¢unastpoB. CKOpble OTKpBITBIE W HANOpPHBIC
GUIBTPBI, MX YCTPOWCTBO M pacyeT. KOHCTPYKTHBHBIE 3JIEMEHTHI CKOPBIX
¢GUIBTPOB, ¢unpTpyromue  MaTepualibl. [IpombiBKa  GHIBTPOB.
OO6opynoBanue cKOpbIX GUIBTPOB. I1yTH MOBBIIIEHUS TPSI3EEMKOCTH CKOPBIX
GuIbTPOB; (GUIBTPHI C KPYIMHO3EPHUCTOH, JBYXCIOWHOM 3arpy3koi.
KoHTakTHBIE OCBETIUTENN M KOHTAKTHBIC (PUIBTPHI, NPUHIKI PabOTHI, MX
YCTPOHCTBO M pacueT, oO0JacTh NpUMEHEeHHsA. MeneHHble QIIBTPHI,
0COOCHHOCTH YCTPOMCTBA U pabOThI, MX pacyeT, 00JacTh MIPUMEHEHUSI.

O06e33apaxxuBaHNEe BOJIBI

O6e33apaxkuBaHuE BOIBI

Mertopl 00e33apakuBaHus BOABI, MX KiIacCU(UKaIMs, 0071aCTh MPUMEHEHHS.
O6C333pa)KI/IBaHI/IC BOJAblI CHJIBHBIMH OKHCIHUTCIAMHU, MCXAaHHU3M I[efICTBHSI.
O06e33apaxuBaHue BOJBI XJIOPOM M €ro Npou3BoIHbIMU. OnpezneneHue 103
parcura WM BpPCMCHU KOHTAKTA. Mecta U CIOCOOBI BBCACHHA XJIOpa B
obOpabarbiBaeMyto Boay. OpraHuszanus XJOPHOro xo3siictBa. Cxembl
O6€338,pa)KI/IBaHI/I$I BOABI KUAKHUM XJIOPOM, XJIOpHOfI HU3BECTHIO,
TMIIOXJIOPUTAMU HAaTpUs WK KalbLUs, THOKCUIOM XJopa. Obe33apaxuBaHue
BOJIBI 030HOM: XUMH3M IIpoIiecca, TEXHOJIOTHIecKasi cxema. [Ipurororienune
O30HOBO3JYIIHOH CMECH U CIOCOOBI €€ CMeIIMBaHus ¢ oOpabaTbiBaeMOi
Bojoil. Pexymepanust o3oHa. O06e33apakvBaHHE BOJBI  MEPMaHTaHATOM
KaJust 1 HOJJ0M, TEXHOJIOTUs, 00J1acTh puMeHeHus. O0e33apaxuBaHue BObI
yIbTPauOJETOBBIMU JTy4YaMH, CYIIHOCTh MPOIECCa CXEMbl U KOHCTPYKLIUHU
amnmaparoB, o0iacTb mnpuMmeHeHus.  OOe33apakuBaHUEe BOJbl HOHAMHU
cepedpa, yIbTpa3ByKOM, SJIEKTPOTOKOM BBICOKOW YaCTOTHI.

10

Je3onopanust BOJIbI

Je3onopanust BOJIbI

OO6mue cBeieHrs 0 MPUYUHAX BOSHUKHOBEHUSI HEXKENATENbHBIX IPUBKYCOB U
3amaxoB. Merosabl 60pHOBI C MPUBKYCaMU U 3amaxaMu, UX KiaccuuKaius,
o0jacTh MpUMEHEHHS. ADPallMOHHBIA METOJ] 1€30J0paIlH BOJbI, CYITHOCTh
npouecca. Koncrpykuun a’PAllMOHHBIX  YCTPOWCTB H  ammaparos,
O0COOCHHOCTH HX paboThl, METOAWKa pacueTa. VIcmonp3oBaHHE CHIBHBIX
OKHUCJIUTEJEeH MpH YyAaJeHUU NPUBKYCOB M 3alaxoB, XHMH3M IIpoliecca,
TEXHOJOTHYECKHEe cXeMbl. J[03bI OKHCIUTENeH U BEIOOp MeCcTa UX BBE/ICHUS B
oOpabateiBaeMyro Bonay. CoOpOIMOHHBIA METOA Je3070pallid  BOABI C
MCIOJIb30BaHUEM CYCIIEH3UU aKTUBHOTO MOPOIIKOOOPA3HOTO YISl MIIA TTyTeM
(bunbTpOoBaHUS Yepe3 TPaHYITMPOBAHHBIA Yyroib. OCOOEHHOCTH yCTPOMCTBA U
paboTel  yrompHbIX  (QUIBTPOB.  Perenepamuss  akKTHBHOTO  YIJISL.
OKHCANTENbHO-COPOIIMOHHBIE METOJIbI JE30/I0palliid BOJbI, CYIIHOCTh U
007acTh MPUMEHEHHUSL.

11

O0e3xene3nBavne u
JIEMaHTaHALIUS BOJIBI

O06e3>xene3nBaHue U JeMaHTaHAIUS BOJIbI

@®opmbl U coaep)kaHUE Kele3a B MpUpOAHbIX Bojax. Kitaccudukanus
METOZIOB U TEXHOJIOTMYECKUX CXeM O00e3XKeNe3UBaHMs MPUPOJHBIX BOJI.
TexHonornueckuit aHaau3 BOAbI AJis BEIOOpa METO/1a M COOPYKEHUMN




nedeppuszanud  BoAbl.  PacueT W TPOEKTUPOBAHHWE  YCTaHOBOK
00e3:KeNe3uBaHms BOJbI. Y JAJICHHUE JKeJie3a U3 MAXTHBIX U 00OOPOTHBIX BOJI,
o0e3kere3nBaHne KOHIEHCATa TeIUIOCHUIIOBBIX CTAaHITMH U MUHEPATBHBIX BOJI.
I'ene3uc wmaprania B TPUPOAHBIX Bojax. Kiaccuduxanus METONOB U
TEXHOJIOTHYECKUX CXEM JIEMaHTaHALUK IPUPOIHBIX BOJ, XUMHU3M IMPOIIECCOB,
MIPOCKTUPOBAHUE YCTAHOBOK.

12

OO6mme BOIPOCHI
MPOEKTUPOBAHUS
BOJIOOYHCTHBIX
KOMILJICKCOB.
CoopyxeHus s
00pabOTKH IPOMBIBHBIX
BOJ GUIBTPOB

OO6mme BOMPOCHI MPOEKTUPOBAHHUS BOJAOOYHCTHBIX KOMILJIEKCOB.
CoopykeHus 1151 00paOdOTKH MPOMBIBHBIX BOJI (DUIIBTPOB

OcHOBHBIC TPHUHIHUIBI  PEIICHUS TCeHIUIAaHA MW  BBICOTHOH  CXEMBI
BOJIOOYHCTHOTO KOMIUIEKCA C YYETOM HCIIOJIb30BaHUs peibeda MEeCTHOCTH,
OpTaHHW3aIH 30HBI CAHUTAPHON OXPAHBI U PE3CPBHPOBAHUS TEPPUTOPUU HA
pacmpenue. [1oncoOHbIe U BCIIOMOTATEIBHBIE COOPYKCHHUS W TIOMEIICHHSI
BOJIOOYMCTHOTO KOMIUIEKCA. [IpUHIMIBI KOMIOHOBKH BOJOOYHCTHBIX
COOpPY)KEHHMH IO TOATOTOBKE BOJBI I XO3SHCTBEHHO- NMUTHEBBIX HYXK/I.

Tumonkle peliCcHrd  BBICOTHBIX CX€M  KOMIIOHOBKHM H I'CHIIJIAaHOB
BOJOOYHNCTHBIX KOMIIJICKCOB. O60pOT IIPOMBIBHBIX BOJ, €ro
TEXHMKO-D)KOHOMHYECKOE O000OCHOBaHHME. TEXHOJIIOTHYECKHE CXEMBI W

COOpYKEHHSI TI0 00pabOTKe MPOMBIBHBIX BOJ. METOABl U COOPYKEHHUS IO
00paboTKe M YTHIM3AIMH OCAJKOB MPOMBIBHEIX BoJa. CoCTaB W CBOWCTBA
0CaJKOB. YTUIN3alKs 00€3BOKEHHBIX OCAKOB.

5.3. IlpakTruyeckue 3aHsATUS

HaumenoBanue pasaciia

Ne N
/o | ¥ TEMBI MPAKTHHECKIX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHATUN
XapakTepHucTHKa COCTaBa MPUPOIHBIX BOJ. TpeOoBaHus, MPEABSIBISIEMbIE K
XapakTepucTUKa coCcTaBa P p 9 pupol A- 1P » TIpea
KaueCTBY BOJbI X035l CTBEHHO-IIUTHEBBIX BOJOIPOBOIOB.
MPUPOJIHBIX BOJ. .
N3zyuenne tpedoBanuii CanlluH 2.1.4.1074-01.
TpeboBanus,
1 MpeAbSIBISEMBIE K
KauecTBY BObI
X035 CTBEHHO- TUTHEBBIX
BOJIOTIPOBO/IOB.
OCHOBHBIE OCHOBHBIE TEXHOJOIMYECKHE NpPOIECcChl M METOJAbl OO0pabOTKHM  BOJBI.
TexHoornueckre Ccxemsl YIydlleHUs KadecTBa BoJbl. KoarymupoBaHwue
TEXHOJIOTMYECKHUE .
IpUMeECEN BOJBI.
IIPOLIECCHI U METOJIBI
T Pacuer TpeOyeMbIX 03Bl KOaryjiasHTa M IOJIIEIAYMBAIOIIEIO pEareHTa,
2 _|BBIOOp cocTaBa COOPY)KEHHWH ISl MOJYYEHHs BOJBI MHUTHEBOTO KayecTBa.
TexHOIOrHYeCKUE CXEMBI
Pa3paboTka BBICOTHO-TEXHOJIOTUYECKUX CXEM.
YIIY4IIEHUS] Ka4eCTBa
BoJbl. KoarynupoBanue
IpuMecen BOJBI.
CMecuTebHbIE CwmecuTenbHBIC YCTPOHCTBA U KaMEPHI XJIOMbeoOpa30BaHUS.
3 ycTpoiicTBa u Kamepsl [Pacuer BUXpeBOro cmecurens, pacdeT InanboBoro cmecurens. Pacuer
XJIONIbeOOpa3oBanus. |KaMephl XJIONbE0OPa30OBaHuUs
PearenTtHble x03siicTBa. |PearenTHpie Xo3siicTBa. CoopykeHHs U 000pYyIOBaHHE peareHTHBIX
4 CoopyxeHus u XO3SIICTB.
00opya0BaHue Pacuer peareHTHBIX XO35MCTB KOAryJIIHTA, W3BECTH, THIIOXJIOPUTA HATPUS,
pEareHTHBIX XO3SHCTB. [aMMHAYHOM BOJIbI. PacueT 030HaTOPHOM.
IIpenBapuTesbHOE OCBETICHUE BObI
5 IpeaBapuTensHOE [IpenBapuTenbHOE OCBETIICHHE BOJBI (PMIHTPOBAHHEM Ye€pe3 CETKH, TKAHH,
OCBETJIEHHUE BOJIbI MOPHCTBIE AIIEMEHTBI, B TI0JI€ LIEHTPOOEKHBIX cuil. PacueT 6GapabaHHBIX CETOK
U MUKPO(UIBTPOB
6 Y)IaneHHe B3BEIICHHBIX YnaneHHe B3BCHICHHBIX BECIICCTB OCAXKIACHUECM




BEIIECTB OCAXKIECHUEM

W3ydenne TpyOONPOBOAHON OOBSI3KH, KOHCTPYKTHBHBIX OCOOCHHOCTEH U
pacyer TOPU30HTATLHOTO OTCTOWHUKA.

O0paboTka BOABI B CIIOE
B3BEIIICHHOI'O OCaJKa.
Tunel ocBeTIUTENCH, UX
TEXHOJIOTHYECKAs

O0paboTka BOJBI B CJIOE B3BEIIEHHOTO Ocajaka. Diorarusl.

Tunel ocBeTanTENEH ¢ B3BEIIEHHBIM 0CAJIKOM, HX TEXHOJIOTHYECKAs OLIEHKa,
0o0JlacTh TPUMEHEHHS W METOJAMKa pacyera. Pacdyer ocBeTMTENs CO
B3BCIIEHHBIM 0CaJIKOM KOPHUJIOPHOTO TUTIA

7
OlLleHKa, 00J1acTh
IPUMEHEHUS U METOJIMKa
pacuera. O6paboTka
BOJIBI (pitoTaIieH.
VYnanenue npumeceil |YpaneHue npumeceid BoJbl (UIBTPOBAHUEM YEpE3 3€PHUCTBIE 3arpy3KH
g | BoABl ¢mpTpoBanueM |Pacuer ckoporo ¢uibTpa. Pacder KOHTaKTHOTO MpepMIIbTPa U KOHTAKTHOTO
yepe3 3epPHUCTBIE OCBETJIUTEIS
3arpy3Ku
Ob6e33apaxuBaHue BOJbI
Mertoap! 06e33apakuBaHus BOJBI, UX Kiaccudukanus, 06JacTh IPUMEHEHUSI.
9 | OGe33apaxxuBaHUE BOJIBI OGe3sa
pa)KMBaHUE BOJbl CHJIBHBIMU OKHUCIUTENISAMH, YIbTPadUOIETOBBIM
00y4yeHreM, HOHaMH cepedpa, yIbTPa3ByKOM.
Je3onopanust BOAbI
10 | JHesomopamus Boasl |(MeTombl GOpHOBI ¢ MPUBKYCaMM U 3alaxaMu, UX Kinaccudukanus, 001acTh
NPUMEHEHUS.
O0e3xene3nBaHue U JeMaHTaHALUS BOJIbI
OO6e3xene3uBanue W jAeMaHraHanuss  Bojpl. DopMmbl U coaepikaHue
11 Obeskencsupanue u kKejleza M MapraHua B IPUPOAHBIX Bogax. OCHOBHBIE METOAbI U
JICMaHTAHALHIA BOBL  1pox yonornueckne cXeMbl 06E3KEIC3MBAHUS M JACMAHTAHALMH [PHPOLHBIX
BO/I.
OOmme Bompockl  [OOmMe BONPOCHI TNMPOEKTUPOBAHHUS BOJAOOYUCTHBIX KOMITJIEKCOB.
IIPOEKTUPOBAHUSA Coopysxenus 11 00paboTKH TPOMBIBHBIX BOJI (GPUIBTPOB
BOJIOOYMCTHBIX OOue BOMPOCHI TMPOEKTUPOBAHMS BOJAOOYMCTHBIX KOMITJIEKCOB.
12 KOMILJIEKCOB. OCHOBHBIC TIPUHIMIIBI ~ PEUNICHHS TEHIUIAaHAa W BBICOTHOM  CXEMBI
CoopyxeHus ais BOJIOOYMCTHOTO KOMIUIeKca. [IpMHIUIBI KOMIIOHOBKM — BOJIOOYHMCTHBIX
00pabOTKN IPOMBIBHBIX |COOPYKEHHH.

BOJI (OUIHTPOB

5.4. JTabopatopHble pabOThI

HaunmenoBanue paznena

Ne
o/ | TeMBl 1a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
paboT
Onpeznenenue nokasaresei kKadyecTBa BOJbI
XapakTepuCcTUKa COCTaBa
Omnpenenenne IBETHOCTH © MyTHOCTH Boabl. Omnpenenenne pH w
MPUPOIHBIX BOJI.
IIEJIOYHOCTH BOJIBI.
TpeboBanus,
1 MPEIbABISIEMBIE K
Ka4eCTBY BOJbI
XO3SICTBEHHO- MMUTHEBBIX
BOJIOTIPOBOJIOB.
OcHOBHBIE OmnpeneneHne ONTUMATBHBIX 103 PEAreHTOB JIJIsl 00ECIBEYHBAHUS BOIBI.
TEXHOJIOTUYECKUE OmnpezneneHve ONTHUMAJIbHBIX /03 KOAryJlIsHTOB, IOJIIEIAYMBAIOIINX
IPOLECCH M METOLI  |PEAareHTOB U (DIOKYISIHTOB.
2 00paboOTKH BOJIBI.

TexHoJIOTHUECKHAE CXEMBI
YIIYYIIEHUS] KauecTBa
BOJIBI.




KoarynupoBanue
MIPUMECEHN BOJIbI.

OcHoBHBIE
TCXHOJIOTHUYCCKUEC
MPOIIECCHI U METO/IbI
00paboOTKH BOJBI.

DNIEKTPOXUMHUYECKOE KOAryJIMPOBaHUE BOJIBI
OnpeneneHre ONTUMAIbHOW JI03bI AHOJHO PACTBOPEHHOTO KOATYJSHTA
(asmroMUHUS) 1)1 0OSCIIBEYMBAHUS BOJIBI

2 TexHonornyeckue cxemsl
yIy4LIEHUs KaueCcTBa
Boabl. Koarynuposanue
IIpUMeECEN BOABI.
OnpeneneHne 0CakJaeMOCTH B3BEILIEHHBIX BELIECTB B IPUPOAHON BOJIE
6 YaneHue B3BEMICHHBIX | 1oy o orpyeckoe MOJICJIMPOBAaHUE IIpOLEcCa YAAJIEHUS B3BELICHHBIX
BCIICCTB OCAAKICHUEM  poriects OcakICHHEM.
VYnanenue mnpumeced |YnameHue mnpuMecedl BOABI  (QHIBTPOBAHHEM Yepe3 3epPHHUCTHIC 3arpy3Ku
g | Boabl ¢unbTpoBanueM |MccnenoBanue rpaHyJI0METPUYECKOTO COCTaBA 3€PHUCTOTO (MIBTPYIOILIETO

4yepe3 3epHUCTHIC
3arpy3Ku

mMarepuaa

5.5. CamocrositenpHas pabota o

OyJaromuxcs

Ne | HaumenoBaHnue paszaena N
ConeprxaHue caMOCTOSATEIbHON PaboThI
/0 | JUCUMIUIMHBL U TEMBI
XapakTepucTuKa cocTaBa MPUPOIHBIX BOA. TpebGoBaHMsl, IpEAbABIIEMbIE K
XapakTeprucThKa cocTaBa P p 9 PHpOI A 1P » TIPeAl
Ka4yeCTBY BOJBI X0O3511ICTBEHHO-IIUTHEBBIX BOIOIPOBOJIOB.
IIPUPOJHBIX BOJ. .
W3yueHne TeKIMOHHOTO MaTepraia U MOATOTOBKA K JIAOOpaTopHOU paboTe
TpeboBanus,
1 IIPEIbABISAEMBIE K
KauyeCTBY BOJIbI
XO35CTBEHHO- TUTHEBBIX
BOJIOTIPOBOJIOB.
OCHOBHEIE OCHOBHBIE TEXHOJOIMUYECKHE MpOIEecChl M MEeTOJbl 00pabOTKH  BOJBI.
TexHonornueckne cxembl yIydlleHHMsl KadecTBa Bojbl. KoarymmupoBanue
TEXHOJIOTHYECKHE .
IpUMecel BOJBI.
ITPOLIECCHI U METO/BI
OmnpeneneHue pacueTHBIX JI03 PpEareHToB, YCIOBUS BBEICHHUS HX B
00pabOTKH BOJIBI.
2 oOpabaTbiBaeMyl0 BOAY B KypcoBOM TIpoekTe. Pa3paboTka BBICOTHO-
TexHoOrNYeCKNE CXEMBI .
TEXHOJIOTMYECKOH CXeMbl B KYpPCOBOM IIpoekTe. l3yueHue JEeKIMOHHOTO
yIIydllIeHUs] KayecTBa
marepuana. [Tonroroska k mabopaTopHbIM paboTam
Boabl. KoarynupoBanue
IIpUMECEN BOJBI.
CMmecuTenbHbIE YCTPONCTBA U KaMEPBI XJI0NTbeoOpa3oBaHus
CMecuTenbHbIE W3ydyeHne nEKUMOHHOrO Marepuana. Pacder cMecuTened M KaMepbl
3 YCTPOMCTBA U KaMephl  |XJIonbeoOpazosanus (npu Hanmuuu) B KII. PaspaboTka ueprexei (Momenn)
XJIONbeOOpa3oBaHus. |CMECHTENEH U KaMephl XJIonbeoOpasosanus s rpaduueckoi gactu KII.
. Pearentnbie xo3siictBa. CoopyxkeHuss U 000pyIOBaHHME peareHTHBIX
PearenTHbIE X03511CTBA. o
XO35IICTB.
Coopyxenus n .
4 5 Pacuer peareHTHBIX XO3SHCTB KOAryJjsiHTa, U3BECTH, MIIOXJIOpUTA HATpHS,
o0opynoBaHue . . .
Py . aMMHMa4HOM BoOJbl. Pacuer o3oHaTropHOW. Pa3paboTka cooTBeTCTBYIOLIEH
peareHTHBIX XO3SUCTB.
4acTU KypCOBOT'O IIPOEKTa
0 [IpenBaputenbHOE OCBETICHHUE BOABI
BapUTENbH
5 PEABAPUTEIEHOC N3yuenune neknuoHHOro Martepuana. Pacuer OapaOaHHBIX CETOK WIH
BETJICHUE BObI
OCBOTIICHHE BO/ MUKPOQHIBTPOB B KYPCOBOM MPOEKTE.
6 VY nanenue B3BelICHHBIX |YJaleHNe B3BEIIEHHBIX BEIIECTB OCAXKIEHUEM

BE€HICCTB OCAXKIACHUEM




N3yuenne neKUMOHHOro  Marepuana. Pacder W IPOEKTUPOBAHUE
ropu3oHTanbHOrO oTcToHMKa B pamkax KII. [ToarotoBka k jmabopaTopHOit
pabote

O6paboTka BOJIBI B CIIOE
B3BCIICHHOI'O OCcaaKa.
Twume! ocBeTIUTENEH, HX
TEXHOJIOTHYECKas

OO0paboTka BOJBI B CJIOE B3BEIMIEHHOTO ocajka. diorarus
W3yuenne nEKIMOHHOTO MaTepuana. Pacder W BBINOJHEHHE YepTeKeH
(MO/IeIH) OCBETIIUTEIS CO B3BEIICHHBIM OCAIKOM.

7
OIleHKa, 00JIacTh
MIPUMEHEHHSI U METOJINKA
pacdera. O6paboTka
BOJIBI (pitoTaIeH.
Vianenue npumeceil |YdadeHue mpuMeced BOAbl (UIBTPOBAHUEM YEPE3 3EPHHUCTBIE 3ArPY3KH
g | Bome ¢unprpoBanrem (H3ydeHue IEKIMOHHOTO Marepuana. Pacyer ¥ BBINOJIHCHUE YEPTEKEH
yepes3 3epHUCTHIE (Mogenu) ckoporo (UIBTpPa W/WIM KOHTAKTHOIO TNpeduiapTpa WId
3arpy3Ku KOHTaKTHOTO ocBeTuTeNs. [loAroToBKa K JrabopaTopHOii paboTe
9 |06 O6e33apaxkuBaHue BOIBI
C33aPBKUBAHNUC BOBL |11y yenpe TeKOHHOTO Kypca
10 Je3onopauus BOAbI
Jlesonopamus  BOAI W3yueHne JeKIIMOHHOTO MaTepHania.
1 O6e3xkenesupanne u |O0e3keme3uBaHue U JeMaHraHaIHs BOIbI
JmeMaHraHaius Boapl | MI3ydeHue JISKIIMOHHOTO MaTepHania.
OO6mue BOMIPOCHI OOmue BOMpPOCH NPOEKTUPOBAHUSI BOJOOYMCTHBIX KOMILIEKCOB.
POCKTHUPOBAHUS CoopyxeHust 1151 00paObOTKHU MPOMBIBHBIX BOJI (DHIIBTPOB
BOJIOOYHCTHBIX W3yuenmne nexknuoHHOro wmarepuana. Pa3paboTka reHepalbHOro IJIaHa
12 KOMILJIEKCOB. BooourctHoro komiuiekca B KI1. Pa3zpaboTka 6110ka OCHOBHBIX COOPYKCHUIH

CoopyxeHus st
00pabOTKH MPOMBIBHBIX
BOJ (hHJIBTPOB

B KII, B TOM umciae BCIOMOraTeJIbHBIX TIOMEIICHHNA MW IOMEIICHUH
pEareHTHBIX XO35MCTB.




6. IlepeyeHb MeTOMUYECKUX MATEPHAJIOB [IJIsl CAMOCTOSATEILHOH Pad0THI 00yYaAOIIMXCS 10 AUCHUTIIHHE
(MoayJ110)

[IporpamMmmoil AUCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHSITHI, HA KOTOPBIX JAeTCs
OCHOBHOW CHCTEMAaTU3UPOBAHHBIA MAaTEPHUAIT MO U3YUEHHUIO OUMCTKHU MPUPOJIHBIX BOJ, MPAKTUUECKUX 3aHATHH,
MPEIOJIAaraloINX 3aKPEIUieHne M3y4eHHOro marepuana ¥ (GopMupoBaHHE y OOYYAIOIIUXCS HEOOXOIUMBIX
3HAHUW, YMEHHUI U HAaBBIKOB MO pa3pabOTKe BOJOOYUCTHBIX KOMIUIEKCOB. KpoMe TOro, BaKHEMIIUM 3Tanom
W3YYCHHUS JUCIUTUINHBI SBJISETCS CAMOCTOSATEIbHAs paboTa 00ydaromuXcsi ¢ UCMOJIb30BAHUEM BCEX CPEACTB U
BO3MOXKHOCTEI COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

B 00beM camocToSTENNbHOM padOThI 10 TUCHUIUIHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3y4YEHUE TEOPETUYECKHUX BOIIPOCOB 10 BCEM TEMaM JIUCLUILIMHBI C UCIIOIb30BAHUEM PEKOMEHIyEMOU
JUTEpaTyphl U UHTEPHET-PECYPCOB;

- IOJArOTOBKA K IPAKTUYECKUM 3aHATHUSM;

- BBIIIOJHEHUE KYPCOBOI'O MPOEKTA;

- IOArOTOBKA K IK3aMEHY.

[Tpr MOATOTOBKE K MPAKTHYECKUM 3aHSATHSM W B paMKaX CaMOCTOSATEIBHOW padOTHI MO H3YyYEHUIO
JUCIHUILTAHBI 00y4aromuMcsi HE00X0MMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHATUU MaTepHall U JOMOJIHUTH €r0 C Y4eTOM
PEKOMEHIOBAaHHOM 1O JIaHHOM TEME JINTEPaTypPhI;

- MpU CaMOCTOSITCJIbHOM HW3yYE€HHU TEOPETUYECKOW TEMbl CJelaTh KOHCIEKT, HCIOJIb3Ys
pexomenoBanHbIe B PI1]] ncrounukuy;

- IOJTOTOBUTH TEKCOTBYIO M rpa)MyECKyIO YacTh MO BBIMOJIHEHHOMY KYPCOBOMY MPOEKTY;

- IOArOTOBUTHCA K 3aLIUTE KYpPCOBOI'O MPOEKTA;

- IOJATOTOBUTHCA K IPOMEKYTOYHOM aTTECTALIUH.

7. OneHoYHbIE MAaTepPHAJbI ISl MPOBEAEHUS TEKYLIero KOHTPOJIS YCHeBAeMOCTH W NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHUEM 3TAIlOB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOCHUS AUCIMITIINHBI

Kon n HaumeHnoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
MHNKATOpPa KOHTPOIUPYEMOi
/11 (Momyms) cpencTaa
KOMIIETCHITUHT
XapakTepucTuKa COCTaBa NPHUPOAHBIX BOJI.

1 TpeboBanus, mpembsBiasiembie k KadecTBy| YK-1.1, VK-1.2, VK-2.4, VK- |VcTHBIN orpoc,
BOJIBI XO3SIMCTBEHHO-ITUTHEBBIX 2.5, IIKP-1.10, IIKP-2.8 BeinonHenue KI1
BOJONPOBOJIOB.

OCHOBHBIE TEXHOJIOTMYECKHE MPOLECChl U

o |MeTonBl o0pabotku Bojwl. Texnonornyeckue| YK-1.1, VK-1.2, VK-2.4, VK- [YcTHbIi onpoc,
CXeMbl  YyIY4YUIEHUs  KayecTBa  BOJBL. 2.5, IIKP-1.10, TTIKP-1.9 BbinosiHeHune KII
KoarynupoBanue npumeceid BOJIbI.

3 CwmecurensHble  ycrpoiictBa 1 kKamepbl| YK-1.1, YK-2.4, VK-2.5, [YcTHbli o11poc,
XJIONbEOOPa30BaHMSL. ITKP-1.9, TTKP-1.10 BointostHeHUE K11

4 Pearentnsie xo3siictBa. Coopyxenus wu| VYK-1.1, YK-2.4, VK-2.5, [YcTHbli o11poc,
000py/TI0BaHNE PEAareHTHBIX XO3SHCTB. ITKP-1.9, ITKP-1.10 BoinotHeHNE K11

YK-1.1, YK-2.4, YK-2.5, Ve THLL OIIDOC

5 |[IpeaBaputenbHOE OCBETICHUE BOJIBI ITIKP-1.9, TIKP-1.10, ITKP- 2.8, poc,

MKP-2.10 BeinoHeHue KI1
6 |VnaneHue B3BELICHHBIX BEIIECTB OCAXK/ICHHEM YK-1.1, VK-2.4, VK-2.5, | Vernbiid onpoc,
ITKP-1.10, TTIKP-1.9 BeinonHenue KI1
O6paboTka BOABI B CJIOE B3BEIIEHHOTO OCAIKA.

7 Tunsl ocBeriautTenel, ux tTexHoiormueckas| VYK-1.1, YK-2.4, YK-2.5, YcTHBIN o1poc,
OIleHKa, 00JIaCTh TPUMEHEHHS W METOINKa IIKP-1.9, TIKP-1.10 BemmoaHeHne KII
pacuera. OOpaboTKa BOJIbI (hoTaIHEH.




Y nanenue puUMecen BOJIBI VK-1.1, YK-2.4, YK-2.5, YcTHbIIT ompoc,

(bUIBTPOBAHUEM YEpE3 3EPHUCTHIC 3arPy3KH ITKP-1.9, TTKP-1.10 BoinostHeHHE K11
9 |O6essapaxupanuc Boxs VK-1.1, YK-2.4, YK-2.5, |YcTubIii ompoc,
IIKP-1.9, IIKP-1.10 BeInoyiHeHue KI1
10 [[e3omopariusi BOIBI YK-1.1, YK-2.4, VK-2.5, VYcTHBIH onpoc
IIKP-1.9, ITKP-1.10
11 |OOe3xene3nuBanue U IeMaHraHaus BOIbI YK-1.1, YK-2.4, VK-2.5, YcerHblii onpoc
IIKP-1.9, ITKP-1.10
OO0mue BOITPOCHI MIPOCKTUPOBAHUS
12 [BOMOOUHMCTHBIX KOMILIEKCOB. VK-1.1, YK-2.4, YK-2.5, YcrHbIit ompoc,
Coopyxenus aiist 00pabOTKH MPOMBIBHBIX BOJ [1IKP-1.9, IIKP-1.10 BbinoaHeHue KI1
(bUIBETPOB
VYK-1.1, YK-1.2, YK-2.4, VK-
13 |WHas koHTakTHas paboTra 2.5, IIKP-1.9, IIKP-1.10, ITIKP
-2.8, [IKP-2.10
14 |Dx3ameH VK-1.1, YK-2.4, YK-2.5

7.2. TUnoBble KOHTPOJIbHBIE 3aJJaHMsI UM HHBIE MaTepHajbl TEKYIEr0 KOHTPOJIS YCIeBAEMOCTH, HEO0X0AUMBbIE
ISl OLIEHKW 3HAHWW, YMEHHI M HABBIKOB U (WJIH) OIBITA TPO(ECCHOHATBHOM NeSITETbHOCTH, XapaKTEPH3YIOLIHX
sTansl GopMUPOBaHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCHUTIIMHBI

3amanus 11 TPOBEPKH C(HOPMUPOBAHHOCTH MHAMKATOpA MOCTHXeHUU KomreTeHnnn YK-1.1, VK- 2.2,

VK-2.4, TIKP-1.1, TIKP-1.2, TIKP-1.7, [TKP-1.8, TIKP-1.9, TIKP-1.10

IIpakTHueckoe 3aanue

Paccuuraiite Tpe6yeMHe A03bl PCAarcHTOB M COCTAaBIJIA IIOJIYUCHHA BOAbI IMMTHLECBOI'O KAa4CCTBa IIpH

CJICAYIOIMNUX UCXOJHBIX JAaHHBIX:

MytHOCTB BoJbI (max/min): 300/140 mr/n
[[BeTHOCTH (Max/min): 66/34 rpa.
[IlemounocTk (max/min): 1,0 / 0,8 Mr-sks/a

TecToBoe 3ananue

1. Onpenenute Boay, KOTOpasi IO BCEM YKa3aHHBIM [TOKa3aTessiM COOTBETCTBYeT TpeboBanusam CaunlluH:
a)pH =7, Xobm = 5,0 mr-sks/n, [lepmanranaTHas okuciasieMocTs 8,0 Mr/i

6) pH =8, XKob6m = 8,0 mr-sks/n, [lepmanranarnas okuciasiemocts 1,0 Mr/a

B) pH =7, Xob6m = 7,0 mr-sks/mn, [lepmanranatHas okuciaseMocts 5,0 Mr/i

r) pH=6,5, Xoobur = 11,0 mr-sks/n, [lepmanranarnas okuciasiemocts 4,0 Mr/a

2. I[OHYCKaeTCSI J1 MPUCYTCTBHUEC B MMATHLEBOM BOAC pa3INYUMBIX HCBOOPYXCHHBIM IJ1a30M BOJHBIX

OpraHnu3MoB 1 HOBCpXHOCTHOfI IJICHKH ?

a) na, mpu ToamuHe TieHku A < 0,1 MM

0) na, npu TonmuHe ieHku A < 0,15 MM

B) J1a, TIPU COOTBETCTBYIOIIEM PACIIOPSKEHUH TJIABHOTO CAaHUTAPHOTO Bpada PD
) HET

3. JKecTKOCTBIO BOJBI Ha3BIBACTCH:
a) - ob1Iee cofepKaHue BEMIECTB, 00YCIOBIMBAIONIUX MPU JTUCCOLUALIMU WIH B PE3yJIbTaTe THIPOIN3a

MOBBIIIEHHOW KOHIIEHTpauu noHoB OH-

6) - 3arpsA3HCHHOCTDH BOJIbI OPraHUYCCKUMU BCIICCTBAMUA
B) - CYMMApHOC€ KOJIMYECTBO HCJICTYUUX BCHICCTB, MPUCYTCTBYHOIIHUX B BOAC B KOJJIOMJHOM U

MOJICKYJISIPHO-AUCTICPCHOM COCTOSAHUU

T) - CyMMa KOHIIeHTpauui kaTuoHoB Ca2+ u Mg2+
1) — KOHIIEHTpalKs KPEMHUEBOM KUCIIOTHI B IIepecyeTe Ha IBYOKHUCh KPEMHUS, HaXOSIIYIOCs B




HUCXOIHOU BOJE

4. KakoBo MHHHUMAalIbHOE KOJMYECTBO €MKOCTEH MJisi XpaHEHHUsS pearcHTa OJHOTO THUIA HA CTaHIUU
BOJIOIIOATOTOBKU?

a) 4 eMKOCTH

0) 3 emKoCTH

B) 2 €eMKOCTH

r) 1 eMKoCTh

5. LiBetnocth Boibl coctanisieT 100 rpanycoB. HaznaubTe 1o Heill 103y KOoarysstHTa B MI/i
a) 50
0) 40
B) 30
r) 20

6. Kakas 13 yka3zaHHBIX (QHIIBTPYIONTUX 3arPy30K HE SBISICTCS aKTUBHOM?
a) KBaplEBbIN MECOK

0) aKTUBUPOBAHHBIE YIIIH,

B) MOJYOO0XOKEHHBIHN J1I0JIOMUT

7. Pacmmpenue 3arpy3ku Ipu IPOMBIBKE, 3TO

a) MPUPOCT MACChI 3arpy3KH 3a CYET BHOBb MPUHOCUMBIX B3BECEH
0) IPUPOCT MACChI 3arpy3KH MPH JOTPYKEHUH (DUITBTPOB

B) YBEJIIMUEHUE pa3Mepa 3epeH pUIbTPYIOIIeH 3arpy3Ku

I') YBEIMYEHHUE BBICOTHI CJIOS (PHIIBTPYIOLIEH 3arpy3ku

8. Kakoe yTBepkaeHre PO MEAIICHHBIN (QUIBTP SIBIISICTCSI BEPHBIM?

a) JUIi MeJUIEHHOro (huibTpa pacyeTHas CKOpocTh GuiIbTpoBaHus coctanisier 0,2 M/CyTKH

0) 3a cyer OMOJIOTMYECKOH IJICHKH Ha (UIBTPE MPOMCXOTUT B TOM YHCIE HM3BICUCHHN M3 BOMIBI
OaKTepHii 1 BUPYCOB

B) OHosoruyueckas rieHKa Ha MOBEPXHOCTH (PUIIbTPA J0JKHA ObITh TOJIIIMHON HEe MeHee 1 M.

I') MEJICHHBIN QUIBTP AOTPYXKAIOT OCAIKOM MEPBUYHBIX OTCTOWHUKOB C KaHAIU3ALIMOHHBIX OYMCTHBIX
COOPYKEHHI

9 XapakTepucTuka QUIbTpyoLIei 3arpy3Ku, KOAPPHUIHUEHT (GOPMBI O, TPEACTABIAET COOOH OTHOIIEHUE
MOBEPXHOCTH 3€pHA K TIOBEPXHOCTH PAaBHOBEIHMKOTO TI0 00BhEMY IIapa.

Yem Oosnbliie 3Ta BEJIMYMHA, TEM BbIIIe Y3PEKT afcopOunu npumeceid u 60bIIe MOPUCTOCTh 3aCHIKH.
VYkaxuTe 3arpy3Ky ¢ HauooJIbINUM KO3 HUIHEHTOM (HOPMBI:

a) KBapILEeBbIH MECOK

0) KepamM3UT HeIPOOIICHBIH

B) KEpaM3UT JIpOOIeHBII

10. Yro Takoe ApeHax CKOPBIX (GUIBLTPOB?

a) cucreMa, NpeJHA3HAYeHHAs [JJIs pPaBHOMEPHOrO IO Bcell momamu cbopa u  OTBOJA
PO UIBTPOBAHHON BOJIBI 1 PABHOMEPHOTO PACIIPEACIICHHUS 10 TIOMAIU (GUIBTPA TPOMBIBHON BOJIBI

0) cucteMa TpyOOIPOBOIOB, IIPEeIHA3HAUEHHAS /IS OTIOPOKHEHUS EMKOCTH (QUIIBTPA, a TAK:KE OOKOBOTO
KapMaHa

B) rpaBuiiHas 3acbiika AHa ¢GuibTpa cioem 0,4 — 0,5 M, mpenHa3HaueHHas ISl TOAJAEPIKAHUS

GUIBTpYIOIIEH 3arpy3Ku
T') cucteMa TpyOOompoBOIOB, MPOJIOKEHHBIX MO0 JIHY CKOPOTO (PHIBTPa, O KOTOPHIM MOAAETCS CHKATHIH

7.3. Cucrema OLIEHUBAHHS PE3yJIbTATOB OOYYEHHS MO AUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIHHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOIb3Yys HaAy4YHbIE IOCTHXKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHE 3HAHUS JUTsl BEIOOpA METOIMKHY BBITTOJHEHHS 3aJJaHUI;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIOMOJHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, THHTBUCTHYECKHU U JIOTHYECKH MTPABHIBLHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTUE B IPYMIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XOJI PEIICHHUS 33134 0e3 3aTpyIHEHHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM y4eOHON NUCLUHUILUIMHBI, YMEHUE €T0 UCII0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asSBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHCHHS TUCbMEHHOMN pabOThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(HOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS IPOMEXKYTOUHOM aTTecTallui 00yJaroInXCs

1. Xapaktepuctuka coctaBa IpupoAHbIX BoJ. [Ipumecu Boabl. dusnueckue, MUKPOOUOTIOTHIECKUE U
Napa3uTOJIOTHUECKHUE MOKa3aTeNn KayecTBa Boabl. TpedoBanus CanlluH no »Tum nokaszarensm.

2. X¥MHYECKHE U PaJUallMOHHbIE MOKAa3aTeNI KauecTBa BOJAbI MIPUPOJHBIX UCTOUYHUKOB. TpeboBaHUs
CanllnH no stum nokaszarensiM. KoHTpoJib kauecTBa MUTHEBOW BOABI.

3. MeTopl yinydllleHus: KauecTBa BOJIbI, OCHOBHBIE TEXHOJIOTHYECKHE MPOLIECCHl U COOPYKEHUS JUISl MX
OCYLIECTBJICHUS.

4. TexHOJOTHYECKHE CXEMbI OCBETIIEHMsI, 0OeclBeunBaHus U o0e33apaxuBaHus Boibl. Kiaccudukanus
cxeM. CocTaB cOOpYKEHUI U UX Ha3HAYCHHUE.

5. TexHonoruyeckasi cxeMa BOJIOIPOBOIHBIX OUHUCTHBIX COOPYKEHUH C BEPTHUKATbHBIMU OTCTOMHUKAMHU
U GUIbTpaMu. Y CIIOBUS IPUMEHEHHUS.

6. TexHonoruueckas cxeMa BOJOINPOBOAHBIX OYHUCTHBIX COOPY)KEHHH C TOpHU30HTaIbHBIMU
OTCTOMHUKAMH U GUIBTPaMU. Y CIIOBUS IPUMEHEHUS.

7. TexHonoruueckas cxema BOJIOMPOBOIHBIX OUUCTHBIX COOPYKEHHM C OCBETIIMTEISIMU C B3BEILIEHHBIM
0CaJIKOM M (pUIbTpaMu. Y CIIOBHSI IPUMEHEHHUSL.

8. TexHonoruueckas cxema BOJOIPOBOAHBIX OUYUCTHBIX COOPYKEHUN C KOHTAKTHBIMU OCBETJIUTEISIMH.
Ycnosust npuMeHenus.9. TexHonornyeckas cxema BOIOMPOBOAHBIX OYMCTHBIX COOPYKEHHH ¢ mpeduabTpamMu u
¢buibTpaMu. Y cI0BUS IPUMEHEHUS.




10. TexHonoruyeckasi cxema BOJIONPOBOJHBIX OYMCTHBIX COOPYKEHHUI MPU MYTHOCTH UCXOJTHOU BOJIbI
Boie 1500 r/m3.

11. Be16op cxembl U cOCTaBa COOPY>KEHHM JIJIsl TOATOTOBKU BOJIBI MUTHEBOTO KAYECTRA.

12. KoarynupoBanue npumeceii Boabl. CymHocTs npouecca. KoarynupoBanue B CBOOOJHOM oObeMe.
KonraktHas koarymsauus. BiumsHue pasznuunblx ¢(akTopoB Ha 3(G(EKTUBHOCTh Hpolecca KoaryJssiuu.
Qnokynanus.

13. KoarynsHTbl, (pIOKYISIHTEI U IEJIOYHBIE PEeareHThl, IPUMEHsAEMbIE Ha BOJIONPOBOAHBIX OYMCTHBIX
COOPYKEHHUSIX.

14. Onpenenenue 103 peareHToB. [lopsa0k BBOA peareHToB B 00pabaThIBaEMyIO BOLY.

15. TexHOIOrMYECKne CXEMBbl PEAreHTHBIX XO3SIICTB KOAryJsiHTOB C CYXUM M MOKPBIM XpaHEHUEM
peareHToB. Ompe/eseHue 00beMOB CKIIa10B, PACTBOPHBIX U PACXOHBIX OAKOB.

16. TexHomornyeckue cxeMbl U3BECTKOBBIX X034icTB. OnpeeneHne 00beMOB CKIIaJI0B U PACXOJHBIX
0aKoB.

17. TexHonornyeckre cxembl YCTaHOBOK JUIsl pUroToBieHus pactBopoB ITAA. YcranoBka Polidos-
412.

18. Jlo3aTopsr pearento. Kitaccudukanms. [TomnaBkoBelil 1o3aTop. J{o3aTopsl CyXoro peareHra.

19. Jlo3aTop M3BECTKOBOTO MOJIOKA OYHKEPHBIN aBTOMATHYECKUH, HACOCHI-03aTOPHI.

20. Cmecurenu. Knaccuduxamus. Cxembl. OCHOBBI pacyera.

21. Kameps! xnonbeoOpazoBanus. Cxembl. OCHOBHI pacyera.

22. OcsetiieHue Boabl orctauBanueM. Kpusble ocaxaaeMocT. I'opu3oHTalbHbIE OTCTOMHUKUA. CXEMBI.
Pacuer.

23. BeprukaibHble OTCTOMHUKU. Cxembl. Pacuer.

24. PagnanpHble OTCTOMHUKH. TOHKOCIONWHBIE OTCTOMHUKH. [IpMeHeHre TOHKOCTOWHBIX MOJYJIEN A
MHTCHCU(UKAIIH PaOOTHI JPYTUX OTCTOMHUKOB.

25. OcBeTyInTeN! C B3BEIIEHHBIM 0Ca/IKOM KOPUAOPHOro TUMa. Y cTpoiicTBO. Pacuyer.

26. Ocetnutenu ¢ B3emeHHbiM ocaakom BHUW BOJAI'EO u BHUUI'C-2. Cxemsl. Pacuer.

27. Y nanenue u3 Bojbl npumMecei puiabrpoBanueM. Tumsl GuiibTpoB. KOHCTPYKTHBHBIE CXEMBI CKOPBIX
¢unbTpoB. OCHOBHBIE 3IEMEHTHI, 000pyI0OBaHHE.

28. @unpTpyromue MaTepualibl, TpeOoBaHUS K HUM. ['paHyloOMeTpHYecKHH COCTaB, MEXaHHYecKas
MIPOYHOCTh, XUMUYECKasi CTOHKOCTb.

29.  XapakTepucTHKa  HaubOosiee  IIMPOKO  TNPUMEHAEMBIX  (QUIBTPYIOUIMX  MaTepHajoB.
[TognepxuBaromue Ciou.

30. HuxHsas pacnpenenuTensHas cucteMa (JipeHax) GuibTpoB. Y cTpoiicTBo. OCHOBBI pacuera.

31. IlpomeiBka ¢unabtpoB M KO c pacmmpenuem 3arpy3kd. YCTpPOHCTBO M pacyeT BepxHEH
pacnpenennTeNnbHON CUCTEMBI

32. IlpomsiBka ¢unbtpoB U KO 6e3 pacmupeHuss 3arpy3kd (BOJOBO3IYIIHAs IIPOMBIBKA C
TOPU30HTAIBHBIM OTBOJIOM BOJbI). Y CTPOWCTBO M pacdyeT CUCTEMBI OTBOZA IIPOMBIBHOM BOJBL.

33. KoHTaKTHbIE OCBETJIMTENHU. Y CTPONCTBO, MPUHIIMI PAOOTHI.

34. Pacuet ¢unptpoB u KO. PerynupoBanue ckopocTu GUIBTPOBaHUS

35. OOe3zapaxuBanue BoJbl. (OCHOBHBIE METOJbl. XJIOPHUPOBaHUE, OOOPYJOBaHHE TIa30BBIX
XJIOPATOPHBIX.

36. O0e33apakuBaHuE BOJIbI TUIIOXJIOPUTOM HaTpUSI.

37. OO6e33apakxuBaHue BOJbI XJOPHPOBaHHWEM € aMMoHu3auueill. O0opyaoBaHHE aMMOHU3ATOPHBIX.
O06e33apakuBaHUE BOJIBI C TIOMOIIBI0 OAKTEPUITHIHOTO OOJTyICHHS.

38. O3oHupoBanue Boabl. CXe€MbI 030HaTOpa U O30HATOPHON YyCTaHOBKH. KOHTakTHBIE pe3epByapsbl.
O6paboTKa OCTAaTOYHOTO 030HA.

39. Ynanenue u3 BOJbI NPUBKYCOB M 3amaxoB (me3onopauus Bojabl). OCHOBHBIE METOJbI, COCTaB
COOPYKEHHII.

40. Oobe3xene3uBanue Bojbl. OcHOBHbIE MeTonbl. OOe3kene3uBaHHE IOJ3EMHBIX BOJ METOJOM
YIPOIIEHHOMN a’panuu

41. OOGe3xene3nBaHue BOJbI METOJOM a’palli Ha CHEIMAJIBHBIX COOPYKEHUSAX C (puibTparuei, c
HCIOJIb30BaHNUEM peareHTOB-okucnuresneil. O6e3xene3nBaHue BObl TOBEPXHOCTHBIX UCTOYHHUKOB.

42. Ynpanenue w3 BOJBl MapraHina (nemanraHanus Bojbl). OCHOBHBIE METOBI U TEXHOJIOTHYECKHE
CXEMBI.

43. TToBTOpPHOE HCIIOJIb30BaHHE MPOMBIBHBIX BOJ (puibTpoB u KO.

44 OcHORRI NARNAOOTKHA ROTOOUUCTHRIX KOMITITEKCOR.



7.4.2. [IpakTrueckue 3aaHus JUIsl IPOBEICHUS MPOMEKYTOYHON aTTECTAIIMN 00yUYaIOIIUXCs

3ananus Ui IpoBepKH c(HOPMUPOBAHHOCTH MHAMKATOpA AocTxkeHun komnereHmu YK-1.1, YK- 2.2,
VK-2.4, I[1IKP-1.1, [IKP-1.2, TIKP-1.7, ITKP-1.8, TIKP-1.9, IIKP-1.10

3aganue 1.

Pa3paboTaTh TEXHOJOTHYECKYIO CXEMYy TOJTOTOBKH BOJBI IMUTHEBOTO KadecTBa IPH CICTYIOIIHUX
HCXOJHBIX TaHHBIX:

Pacxon: 22000 m3/cyt. MakcumanbHas MyTHOCTh: 30 Mr/n, MakcumainbHast iBeTHOCTh: 40 rpan., B Boae
MOTYT MPHUCYTCTBOBATh XJIOP(HEHONIBHBIC 3amaxu. B BoJle MPUCYTCTBYET JHOCTATOYHBIN IIETOYHOU pe3epB IS
MIPOBEACHUS IIPoliecca KOaryJInpoBaHUsI.

3aganue 2.

Pa3paboTaTh TEXHOJOTHYECKYIO CXEMYy TOJITOTOBKH BOJbI IMUTHEBOTO KayeCTBA IPH CIICIYIOLTUX
HUCXOJHBIX TaHHBIX:

Pacxom: 19000 m3/cyr. MakcumanbHas MyTHOCTB: 500 mr/im, MakcumanbHasi 1IBETHOCTh: 70 Tpaf.,
3amaxu ¥ MPUBKYCHI B Bojie: 4 O6amura. Heo0Xxoqumo mpeycMOTpeTh MOoAIIeIauiuBaHIe

3aganue 3.

Pa3paborarh TEXHOJIOTHMYECKYIO CXEMY IOATOTOBKH BOJBI MUTHEBOTO KAdeCTBA TPHU CIICIYIOIIHX
UCXOJHBIX TAaHHBIX:

Pacxom: 20000 m3/cyt. Makcumanbhaas myTHOCTh: 2000 mr/n, MakcumaiibHas nBeTHOCTh: 110 rpan., B
BOJI€ IPUCYTCTBYET JOCTATOYHBIN HIEIIOYHOMN pe3epB Uil MPOBEICHUS IpoLecca KOaryaupoBaHusl.

3aganue 4.

Pa3paboTaTh TEXHOJOTHYECKYIO CXEMYy IOJTOTOBKH BOJbI INMUTHEBOTO KAa4YeCTBA IPH CIICIYIOLIUX
HCXOIHBIX JaHHBIX:

Pacxom: 40000 m3/cyr. MakcumanbHas MyTHOCTh: 400 mr/im, MakcumanbHasi IBETHOCTb: 60 Tpaf.,
[TnankToH. Heobxoaumo npeaycMoTpeTh o iieIaunBaHue

3ananue S.

Pa3paboraTh TEXHOJIOTHYECKYIO CXEMY ITOJATOTOBKH BOJBI MUTHEBOTO KAdeCTBA TPHU CIICTYIOIIHX
UCXOJHBIX TaHHBIX:

Pacxon: 32000 m3/cyr. MakcumanbHass MyTHOCTB: 160 mr/n, MakcumanbHas BeTHOCTh: 60 rpan., B

7.4.3. IlpumMepHble TEMBI KypcOBOH paboThI (poeKTa) (IIpH HATUYNHN)

[TpoekTHpoBaHHE BOJOMPOBOJIHBIX OYHMCTHBIX COOPY)KEHUH (OJHOCTyNEHYaTash cXema: KOHTAKTHbIE
OCBETJIUTEIIN)

ITpoexkTrpoBaHre BOJONPOBOJHBIX OUYUCTHBIX COOPY)KEHHMH (IBYXCTyIlEHYaTas CXeMa: KOHTaKTHBIE
npeQUIbTPBI U CKOpPbIE (PUITBTPHI)

[TpoexTrpoBaHKEe BOJONPOBOAHBIX OUUCTHBIX COOPYKEHUH (IBYXCTyI€HYaTasi CXeMa: OCBETJIUTENHN CO
B3BEIICHHBIM OCaJIKOM U CKOpPbIE (PHIIBTPHI)

[TpoexTrpoBaHKEe BOJLONIPOBOJAHBIX OUMCTHBIX COOPYKEHUH (ABYXCTYIIEHYATas CXEMa: TOPU30HTAJIbHbIE
OTCTOMHMKU U CKOpBIE (PUIIBTPHI)

[Ipumeuanue: KaKJI0My CTYIAEHTY BBIJIA€TCA YHUKAJIbHOE 3a/1aHue. VIcXOoqHbIe JaHHbIE pa3MENIatoTcs B
LMS Mooadle (httns://moodle.snhaasu.ru/course/view.nhn?id=1364)

7.5. Metoanueckue MaTepuaibl, ONpPEeiolire Mpole ypbl OLICHUBaHUsI 3HaHWN, YMEHHM, HABBIKOB U (WJIN)
OTIbITa IPO(ECCUOHATBHOM IEATENbHOCTH, XapaKTepU3YIOIIUE 3Tanbl (POPMUPOBAHUS KOMITETEHIIUN

ITpouenypa mnpoBeneHHUs MPOMEKYTOUHOM aTTeCTalMM M TEKYIIEro KOHTPOJIsS YCIEBAaEMOCTH
peraaMeHTHpyeTcs JOKAJIbHBIM HOPMATUBHBIM aKTOM, OMPEEINISIONINM MOPSAI0K OpraHU3aluy U MPOBEACHUS
TEKYILETro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJaroIuXcsl.

[Tpouenypa oneHuBaHUS (GOPMUPOBAHUS KOMIETEHIMH MpPH MPOBEIEHUU TEKYIIEro KOHTPOJIS
IIpUBEAEHA B II. 7.2.

TunoBele KOHTPOJIBHBIE 3aJaHUsI WM MHBIE MaTE€PUaIbl TEKYILEr0 KOHTPOJISI TPUBEICHBI B I1. 7.3.



[TpomerkyTouHas arTecTanus N0 AUCHUIUIMHE TPOBOIUTCS B (hOpMe 3K3aMeHa.
DK3aMeH MPOBOIUTCS B (popMe KOMIBIOTEPHOTO TECTUpOBaHMA. TecTupoBaHue mpoBoautTcss B LMS

Moodle (https://moodle.spbgasu.ru/course/view.php?id=1364)
7.6. Kputepun onieHnBaHus ChOPMUPOBAHHOCTH KOMITETCHIIMH IPU TTPOBEACHUH MMPOMEKYTOYHOM aTTECTAIIUH

Kpurepnn
OLICHUBAHHUS

YpoBEHL OCBOCHUS U OIIEHKA
OneHka OneHka
«HEYIOBIETBOPUTEI | «ymoBieTBoputenbH | OLEHKA «XOpPOIIO» OueHka «OTJIIMYHO»
BHO» o»
«HE 3a4TCHOY» «3a4TEHOY
VYpoBeHb 0OCBOCHUSI | YPOBEHb OCBOEHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHIIUH KOMIIETEHIINHI KOMITIETEHIIUH KOMIIETCHIINHT
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniuu He Kommerenmn Kommerenun Kommerennuu
c(OpPMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHbI. 3HAHUS
3HaHus ChopmupoBansl | 3HaHus oOUIMpPHBIE, | apryMEHTHPOBaHHbIE,
OTCYTCTBYIOT, 0a30BbIC CTPYKTYPHI | CACTEMHBIC. Y MEHHUSI | BCECTOPOHHUE. Y MEHUS
YMEHUS U HABBIKM HE | 3HAHUU. Y MEHUS HOCSIT YCHEIIHO TPUMEHSIIOTCS
chopMuUpOBaHbI (dbparMeHTapHbI 1 PENPOTYKTUBHBIN K PEIICHUIO KaK
HOCSIT XapakTep, TUIOBBIX, TAK U
PenpOIyKTUBHBIN MIPUMEHSIOTCS K HECTaHJAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3aaHUN. JeMmoHcTpupyercs
HU3KUN YPOBEHb JeMoHncTpupyercs BBICOKUI YPOBEHb
CaMOCTOSITEIIbBHOCTH JIOCTaTOYHBIHN CaMOCTOSTENILHOCTH,
MIPAaKTUYECKOTO YPOBEHb BBICOKAsl aJalITUBHOCTh
HaBBIKA. CaMOCTOSTEIIbHOCTH | MPAKTHYECKOTO HaBbIKA
YCTOMYUBOTO
MPaKTUYECKOTO

HaBBbIKaA.




OO6yuaronumiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JEMOHCTPHUPYET: JEMOHCTPHUPYET: J€MOHCTPHUPYET: JI€MOHCTPHUPYET:
-CYILIECTBEHHbIE -3HaHUSA -3HaHHUE U -ri1y0oKue,
poOesbl B 3HAHUSX | TEOPETHYECKOrO MIOHUMaHHe BCECTOPOHHME U
y4eOHOTO Mmarepuaa; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
Mmarepuaa; -HEIOJIHBIE OTBETHl | KOHTPOJMPYEMOIO | 3HAHMs IPOrPaMMHOIO
-IOTTYCKAIOTCS Ha OCHOBHBIE o0bema MarepHaa,
IPUHIUNKAIbHBIE | BOIIPOCHI, OLIMOKU B IPOrPaMMHOTO -[10JIHOE TIOHUMAaHHe
OLIMOKH ITPU OTBETE OTBETE, Marepuaia; CYIIIHOCTU U
Ha OCHOBHBIE HEI0CTaTOYHOE - 3HaHUSA B3aUMOCBSI3H
BOIIPOCHI OuiieTa, IIOHUMaHHe TEOPETUYECKOT O paccMaTpUBaeMbIX
OTCYTCTBYET 3HAHHE CYIIHOCTH MaTepuasa MIPOIIECCOB U SIBJICHUH,
U TIOHUMaHue u3JIaraeMbIx -CII0COOHOCTh TOYHOE 3HaHHE
OCHOBHBIX OHATHH U BOTIPOCOB; yCTAQHABJIMBAaTh U | OCHOBHBIX ITOHATHUH, B
KaTeropui; -HEeyBEpEHHbIC U OOBSICHATB CBSA3b | paMKax 00CYKIAaeMbIX
SHaHHA -HEIIOHUMAaHue HETOYHBIE OTBETHI Ha | IPAKTUKU U TEOPHUH, 3a1aHU1;
CYIIIHOCTH JIOTIOJIHUTEIIbHbIE BBISIBJISATh -CIIOCOOHOCTD
JOTIOJTHUTEIBHBIX BOTIPOCHI. IPOTHBOPEYHS, YCTaHABJIUBATh U
BOIIPOCOB B paMKax npooIeMbl U OOBSICHATH CBSI3b
3aJaHuil Ouyera. TEH/ICHITIH NPAaKTUKH U TEOPHH,
Pa3BUTHS; -JIOTHYECKU
-TIpaBWJIbHBIC U HI0CJIEIOBATEIbHBIC,
KOHKpPETHbIE, 0e3 cojiepKaTeNbHbIe,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha UCUEpIIbIBAIOINE
MOCTaBJICHHBIC OTBETHI Ha BCE 3aaHUs
BOIIPOCHI. ousera, a Takxe
JOTIOJTHUTEbHbIC
BOIIPOCHI SK3aMEHATOPA.
[Ipu BBIIONIHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
PaKTUYECKOTr O BBIMOJIHII BBITTOJIHUIT MPaBUIBHO BBITOIHUI
3ajaHus OmiieTa MPAKTUIECKOE MPaKTUYECKOe MPAaKTHYECKOE 3a/1aHNE
oOyyarommuics 3aaHue busera ¢ 3aJjaHue Ousera c 6unera. [Tokazan
MPOIEMOHCTPUPOBA JI|  CYIIECTBEHHBIMH HEeOOIbIITNMHA OTJIMYHBIC YMEHHS B
HEI0CTaTOYHBIN HETOYHOCTSMHU. HETOYHOCTSIMHU. paMKax OCBOEHHOTO
YPOBEHb YMEHUU. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[TpakTuyeckue OLIMOKH B yMeHus B pamkax | Pemaer npeanoxeHHbIe
3aJJaHus HE COJIepKaHUU OTBETA OCBOEHHOTO MPAKTUYECKHE 3aJaHUs
BBITTOJIHEHBI U pelIeHun y4eOHOro MaTepuaia. 6e3 omuooK
YMCHHA OObyuaromuiics He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEYAET Ha BONPOCHI 3aJaHUH. NPaKTUYEeCKHe JONIOJTHUTENbHbIE
ounera npu [Tpu oTBeTax Ha 3aJJaHHs PEIICHBI C BOTIPOCHI.
JOTIOJTHUTEIBHBIX JIOTIOJTHUTEIIbHbIE HEeOOJIbITNMHU
HaBOIAIINX BOTIPOCHI OBLIIO HETOYHOCTSIMHU.
BOIIpOCax JIOMYIIEHO MHOTO OTtBetni Ha
Tperno/iaBaTers. HETOYHOCTEH. OOJIBIITMTHCTBO
JIOTIOJTHUTEIIBbHBIX
BOTIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii
METOJIUKY 3aTPYJHEHUS 10 BBIOMpAET
BBITIIOJTHECHHS BEIOOPY METOIMKHU CTaHJAPTHYIO
3aJIaHAH. BBITTOJTHCHUS METOJIUKY

Homnyckaet rpyObie 3aJJaHMH. BBIIIOJTHCHUS
OIMOKH TpH JlomyckaeT omumoKu 3aJIaHHi.
BBIIOJTHEHUH npu BeIoNHEHUH | JlomycKaeT ommoKu
3aJIaHuMH, 3aJaHui, HAPYIICHUs | TPU BHITOJHEHUHU
Hapylaromue JIOTUKH PEIICHUS 3aJIaHuM, HE
JIOTUKY PEIICHUS 3aj1ad4. HapylIarolne
BJIaJICHUE 3aj7a4. UcneiTeBacT JIOTUKY pEIICHUS
HaBBIKAMH Hemaet 3aTPYJHEHHUS C 3a7a4
HEKOPPEKTHHIE dhopmynupoBanueM | JlemaeT KOppeKTHBIC
BBIBOJIbI. KOPPEKTHBIX BBIBOJIEI 110
He moxer BBLIBOJIOB. pe3yJibTaTaM
000CHOBAThH HcnoeiTeIBaCT pelieHus 3a/1a4u.
aJrOpUTM sarpynHeHus ipu | OOOCHOBBIBAET X011
BBIIIOJTHCHHUS 000CHOBaHHUU perneHus 3ana4 6e3
3aJaHUH. ajgropuTMa 3aTpyAHEHUH.
BBIIIOJTHECHUS
3aJlaHNM.

IIpumenser
TEOPETHYCCKUE 3HAHUS
JUTSL BEIOOpa METOMKHU
BBIIOJTHEHUS 3aJaHUH.
He nonyckaer ommnbox

IIPU BBITIOJIHCHUH
3aJIaHUil.
CaMoCTOSTEIIFHO
aHATM3UPYET
pe3ynbTaThl
BBIIIOJIHEHUS 3aJaHMIA.
I'pamoTHO
00OCHOBBIBAET X0
penieHus 3aay.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TeXHUYECKOe o0ecneyeHne JUCHUIIIMHBI (MOAYJIs1)
8.1. IlepeueHb OCHOBHOM U JIONOJHUTEIBHON JTUTEPATYPhl, HEOOXOJUMOMN JJI1 OCBOSHUS AUCLUIIIMHBI (MOAYIIS)

. KomnuectBo
Ne ABTOp, Ha3BaHUeE, MECTO U3AHUs, U3/1aTENILCTBO, IO/l U3JJaHUs y4eOHOU 1
/o y4e0HO-METOINYECKON JTUTEPATYPhI PK3CMILIADOB/SIICKTD
oHHbIN asipec DBC
OcHoBHas JuTeparypa
XKypbéa M.I., CokonoB JLU., TosopoBa XM.  BonocHabxeHnue.
1 |lIpoextupoBanue cucrem u coopyxenuii: T. 2. OurcTKa U KOHIUIIMOHUPOBAHUEC 0
npupoaubIXx Boa, Mocksa: ACB, 2010
JlonoJiHUTeIbHAS TUTEPaTypa
1 |®por b.H., Ilepos A.I'., Bogonoaroroska, Mocksa: ACB, 2015 0
1 I'ycakoBckuii B. b., Byrmunckas E. O., 3yes H. U., Ilognopun A. B, 1
TexHoaorust O4NCTKU NpUupoaHsix Boj, CII16., 2009
) I'ycakoBckuii B. b., Ezepckuit A. M., Byrnmunckas E. O., BogonpoBoaHsie 1
ouncTHble coopykenwnst, CI16., 2010
3 I'ycakoBckuii B. b., Eszepckuit A. U., Byrnunckas E. D., BonmonpoBoanbie 164
ouncTtHble coopyxkennst, CI16., 2010

OOGyuarommecst u3 yncia nHBaINA0B 1 il ¢ OB3 o6ecnieunBaroTCst mevyaTHBIMU | (MIJTH ) SJIEKTPOHHBIMU
o0pa3oBaTenbHBIMH pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3I0POBBA.

8.2. Ilepeuenb pecypcoB HH(MOPMAIMOHHO-TEIEKOMMYHUKAMOHHOW ceTn «MHTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AUCUIUIIIINHBI (MOYJIS)

HaunmenoBanue pecypca cetu «MIHTepHET»

DneKTpOHHBIN agpec pecypca

HNubopmanmorHo-cripaBouHas cucrema Komgekc

http://gasudata.lan.spbgasu.ru/docs/

Kypc "Ouncrka npupoassix Boa" B Moodle

hp?id=1364

https://moodle.spbgasu.ru/course/view.p




8.3. Ilepeuens coBpeMeHHBIX MpodecCHOHATbHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIEKTPOHHBIN aJpec pecypca
NudopmannonHo-mipaBoBas 6a3za qanabx Komekc 235://gawdata'Ian'Spbgasu'rU/d
DeKTpOHHO0-0MOnroTeyHas cucreMa usaarenbersa "IPRbooks" http://www.iprbookshop.ru/
DIeKTPOHHO-O0MOIHOoTEeuHas cucTeMa n3arenbersa "Jlans" https://e.lanbook.com/
DnexTpoHHas oubnnoreka Upouc 64 Ihl};[;)://ntb.spbgasu.ru/|rb|S64r_p
CucreMa qucranimonnoro ooyuenus CITIOIACY Moodle https://moodle.spbgasu.ru/
DIeKTPOHHO-0MOIMoTeuHas cucteMa usiarenabcrsa "FOPAUT" https://www.biblio-online.ru/

Hayunas JJIEKTPOHHAS

Hayunas snektponnas 6uommoreka eLIBRARY.RU 6ubmiorexa eLIBRARY RU

DNeKTPOHHBIH (OH]I IPABOBOW M HOPMATUBHO-TEXHUYECKOU JOKYMEHTAINH
B 00JaCTH CTPOMTENLCTBA M NPOEKTHPOBaHMs, Ge30macHocTH W oxpansi|http://docs.cntd.ru
TpyJa, SHEPreTUKH U HedTerasa, mpasa.

8.4. llepeuenb MH(GOPMALMOHHBIX TEXHOJOIMH, MCIONb3YEMbIX IPU OCYLIECTBICHUH OOpPa30BaATEIbLHOTO
mporecca MO JAUCUMIUIMHE, BKJIOYas IIepeueHb JIUMIEH3MOHHOIO M CBOOOJHO pPAacIpoCTPaHsIEeMOro
MPOrpaMMHOTO 00ecreueHus

Crnoco0 pacrpocTpaHeHUs
HaumenoBanue (JIU1IEH3MOHHOE WM  CBOOOJIHO
pacnpocTpaHsieMoe)

Standard Enrollment 58300688, nara
Microsoft Windows 10 Pro okonuanus 2020-12-31, Campus 3
61795673

Pabouux mect: 9000 st yueOHbIX
Autodesk AutoCAD 2019/2020 3aBeJCHUI OeccpouHas
MHOTOIOJIE30BATEIbCKAS JTUIICH3US

Pabouux mect: 9000 st y4yeOHbIX
Autodesk Revit 2019/2020 3aBEeICHUI OeccpouHas
MHOT'OIIOJIb30BATEIbCKAS JINIIEH3US

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeH e TUCITUTUTMHBI
Caenennsi 00 OCHAIIEHHOCTH YUYE€OHBIX ayIUTOPUHN M TTIOMEIIEHUH JIJIST CAaMOCTOSITEIIbHOM PaOOThI

VY4eOHble ayIUTOPUU ISl MPOBENEHUS 3aHSATUI JIEKIMOHHOTO THWIIA, 3aHATHI CEMHUHApPCKOTO THIIA,
KYPCOBOTO MPOCKTUPOBAHUS (BBIMOIHEHUSI KYPCOBBIX pabOT), TPYNIIOBBIX U UHIAUBUAYATHHBIX KOHCYIbTAIIUM,
TEKYIIET0 KOHTPOJISI W TPOMEXKYTOYHOM aTTeCTallii - KOMIUIEKT MYJIbTUMEIUWHOTO 000pya0BaHUs
(mepcoHanbHBIM KOMIIBIOTEP, MYJIBTUMEIUIHBIA MPOEKTOp, IKpaH, ayJuocHUcTeMa), JOCKa MapKepHas Oenast
sMaNeBas, KOMIUIEKT yueOHoM mebenu, moakmoueHne k kommnbioTepHoit cetu CIIOI'ACY, Boixop B Internet

KommnbrorepHas ayautopusi (17151 CaMOCTOSITENIbHON paboThl o0yuaromumxcs) - padoune mecta ¢ [1K (cton
KOMITBIOTEPHBINA, CHCTEMHBIM OJOK, MOHHTOp, KIaBUATypa, MBIIIb), MOJKIOYEHHE K KOMIIBIOTEPHOU CeTH
CIIoTI'ACY, BeIxon B Internet

VYuebnas naboparopus kad. Bogonons3oBanus u sxonoruu (2-1 Kpacnoapmeiickas, 1.4, Ne 403)

Moiika JabopaTopHast; CyIIrIKa JIJist Tocyasl Ja-6opatopHas; hporomerp KOK-2MIT; cnekrpodoromerp
[13-5300; pH-metp Hanna; BuGporpoxor I139-6800; xomoHKH (UIL-TPAI[MOHHBIE, MarHUTHAs MeEIIalka ¢
MeIIanKa ¢ MeIIaIKaMu; JepiKaTelln Ui OIpeToK; aepkanu Uit pH-MeTpoB; cTakaH sl AJIEKTPOJOB; OJK
3JIEKTPOIOB AIFOMUHHUEBBIX; KIOBETHI, OIOPETKH; KOJIOBI.

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUSA IJIA IMOJTYYCHUA O6pa3OBaHI/I${ B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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