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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[{enbro 0cBOEHUS AUCLUILINHBI SBJISETCS MMOATOTOBKA BBIITYCKHUKA JUIsSl CTPOUTENBHOM,
IIPOU3BOCTBEHHO-TEXHOJIOIHYECKOM, OPraHU3aLlHOHHO-YIIPaBICHYECKOM, IIPOEKTHOU U
UCCIIEIOBATEIbCKON AEATEIBHOCTH B OOJIACTH OUYUCTKHU MPUPOIHBIX BOJ.
3azayamMy OCBOCHMSI IUCLUIUIMHBI SIBJISIFOTCSL:
- JaTh HEOOXOANMBINA 00bEM 3HAHUH B 001aCTH YCTPONUCTBA BOJOIIPOBOIHBIX OYMCTHBIX COOPYKEHUI
B COCTaBE CUCTEM BOJIOCHA0)KEHUS HACEJIIEHHBIX TYHKTOB;
- HAy4YUTh CTYJEHTOB CAMOCTOSITEIbHO IPUHIUMATh OOOCHOBAHHBIE PELIEHHUS 10 BEIOOPY HICTOUHUKOB
BOJIOCHA0KEHUs1, METOI0B IIOJrOTOBKH BOJIbI U COCTaBY BOJOIIPOBOIHBIX OYMCTHBIX COOPYKEHUI

HACCJICHHBIX ITYHKTOB,

- c¢(opMHUPOBATh y CTYJCHTOB HaBBIKU pacuéTa COOPYKEHUH JIJIsl OUUCTKU MPUPOIHBIX BO;
- BBIpa0OTaTh MPUEMBI U HABBIKU MPOCKTUPOBAHMS BCEX JIEMEHTOB CHCTEM BOJOCHAOXKEHHS, B TOM
YUCJIE COOPYKEHUH I OYMCTKH IPUPOJHBIX BOL.

2. [lepeyeHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 JUCHUILINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeUnBaloINe JOCTHKEHHE
IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

[TIK-2 Cniocoben
OpraHU30BBIBATH PAOOTHI
110 CTPOUTEIBCTBY
COOPYEHHI, MOHTaXy U
HaJIaJIKe SJIEMEHTOB U
000pyI0BaHUS
WH)XCHEPHBIX CHCTEM
JKU3HEOOeCIIeueHNs B
CTPOMTEIHCTBE

[1K-2.7 KonTpoaupyer
KayeCTBO CTPOUTENIbHO-
MOHTa)KHBIX U
IIyCKOHAJIa/I04YHbIX paboT
WH)KEHEPHBIX CUCTEM
XKHU3HEoOecIIeueHus B
CTPOUTEINILCTBE

3HaeT
npaBwiia U TpeOOBaHUS MpPU  KOHTpPOJE
Ka4eCcTBO CTPOUTEIIBHO-MOHTAXHbBIX u

IIyCKOHAJIaI0YHbIX Pa00T MHKEHEPHBIX CUCTEM
JKU3HEOOECIICUCHMSI B CTPOUTEIIHLCTBE

yMeer

IIPUMEHATh HOPMATHBHBIE JIOKYMEHTHI IIpHU
IIPOBEACHUHU KOHTpPOJIA KauecTBa
CTPOUTEIBHO-MOHTAKHBIX u

MyCKOHAJIaI0YHbIX Pa00T HHKEHEPHBIX CUCTEM
KU3HEOOECTICYCHHS B CTPOUTEIIHCTBE

BJajaeeT
HaBbIKaMH KOHTPOJIA KadyeCTBa
CTPOUTCIbHO-MOHTAXXHBIX n

MyCKOHAJIaI0YHbIX Pa00T HHKEHEPHBIX CUCTEM
KU3HE00ECTIeUeHUs B CTPOUTENILCTBE

ITK-3 Criocoben
OpraHU30BBIBATH PAOOTHI
10 TEXHUYECKOMY
00CITy’)KUBAaHUIO 1 PEMOHTY
WH)KEHEPHBIX CUCTEM
JKM3HE0OEeCIIEYEH NS B
CTPOMTENIBCTBE

I1K-3.2 ITpoBOANT OLIEHKY
COOTBETCTBUS MH)KEHEPHBIX
CHCTEM JKU3HeoOecreueH s B
CTPOUTENBCTBE TPEOOBAHUIM
CaHUTapHOM, IOKAPHOU U
IKOJIOTNYECKOH 6€30MacHOCTH

3HaeT
TpeOOBaHMS  CAaHMTAapHOW, TOXApHOW U
HKOJIOTHUYECKON O€30MacHOCTH

ymeet

NPUMEHSATh  CAaHUTApHOH,  TOXapHOW U
IKOJIOTUYECKOW 0e30MacHOCTH TpPU TPHEMKE
pabot

BJIa/IeeT

criocobamu OLICHKH COOTBETCTBUS
WH)KEHEPHBIX CHCTEM J>KU3HEOOECTeYeHUsl B
CTPOUTENBHCTBE TPEOOBAHHSAM CAaHUTAPHOM,

MOKapHOM 1 3KOJIOrMUYECKON 0€30MacHOCTH




[TK-3 Cnocoben
OpraHU30BBIBATh PAOOTHI
10 TEXHUYECKOMY

I1K-3.4 IIpousBoauT

TEMIEPATYPHBIX U

00CTYXKMBAaHUIO U PEMOHTY |THAPABIMUYECKUX PEKUMOB

HWHXXCHCPHBIX CUCTEM
JKM3HeoOecreyeH s B
CTPOUTECIIBCTBC

JKM3HeoOecIeyeH s B
CTPOUTECIIBCTBC

MHCTPYMEHTAJIBHBIA KOHTPOJIb

pa6 OTBI HHXXCHEPHBIX CUCTEM

3HaeT

TpeOoBaHus, MIpeIbsBIsiEMbIC K
TEMIEPATYPHBIM U TUIPABINYECKUM pPEKUMaAM
paboThI WHXEHEPHBIX CUCTEM
AKU3HE00ECIIeYeHHsI B CTPOUTEIHCTBE

ymeet

MPOU3BOAUTh HWHCTPYMEHTAJIBHBI KOHTPOJIb
TEMIIEPATyPHBIX M THIPABINYECKUX PEKUMOB
paboThl WHKEHEPHBIX CHCTEM
YKU3HEOOECIICUCHUS B CTPOUTEIILCTBE

BJIAJIeeT

WHCTPYMEHTAJIBHBIM aIapaToM JUisi KOHTPOJIS
TEMIIEPATypPHBIX M TUJIPABINYECKUX PEKUMOB
paboThI WH>KEHEPHBIX CHCTEM
YKU3HEOOECIICUCHUS B CTPOUTEIILCTBE

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMmbl

Jannast tuciumuiviHa (Moaysb) BkitodeHa B biok «lucuumnunsl, moxynu» b1.B.J1B.01.02.02
OCHOBHOM mpodeccruoHanbHOM 00pazoBaTenbHOM nmporpaMmmbl 08.03.01 CTpoUTEIBCTBO M OTHOCUTCS K
yacTu, (GopMUPYEMOIl yHaCTHUKaMH 00pa30BaTEeIbHBIX OTHOLICHHUH yueOHOro MyIaHa.

Ne Tpemects N — Kon u HanMeHOBaHKME HHIUKATOpA
/1 pel YIOUIHUE MCIL NOCTHXKEHUA KOMIIETEHIIAU
1 M OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
€XaHMKa KAJIKOCTH U ra3a 1.5, OTTK-1.7, OTIK-3.2
OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
2 | OcHOBBI BOJOCHA0XKEHUS M BOJOOTBEICHUS -6.9, OIIK-6.13, IIK-1.1, IIK-1.2, IIK
A AOOTBEA -1.3, TIK-1.4, TIK-1.5, TTK-1.6, OTIK-
4.2
3 |KommbrotepHas rpaduka OIIK-1.9

MexaHuKa KUAKOCTH M Ta3a

3HaTh NOHATHE ABJICHMS, YPABHEHNE HEPA3PhIBHOCTU NIOTOKA )KMJIKOCTU U Y paBHeHHe bepHyiu,
MOHSITHE O TUAPABINYECKUX CONPOTHUBIICHUSX.
YMeTh paccuuTHIBATH JaBICHHE, TOTEpHU Haropa. Bnagers mogbopoM auaMeTpoB TpyOOIpOBOJIOB.

OcHOBEI BO,ZLOCH8.6)K€HI/I$I 1 BOJOOTBCIACHUA

3HAaTh COCTAB IEMEHTOB CUCTEMBbI BOJIOCHA0KEHUS HACEJIIEHHOTO ITYHKTA, UX Ha3HAYeHUE U
YCTPOMCTBO.
VYMeTb BBINOJIHATH MPOEKTHI CUCTEM BOJIOCHA0KEHUS M BOJOOTBEICHHUS

Kommnbsrorepnas rpaduka

Brnanets nporpaMMHbBIM oOecrieueHueM JIJ1sl BBITOJIHEHHS] TEKCTOBOM U rpaduyeckoil yacTi
IIPOEKTOB




n/a

[Tocnenyromue TUCIUTIIIMHBI

Kon n nanMeHoBaHMe HHIUKATOPA
IOCTHYKEHHUS KOMIIETEHIINH

[ToaroToBka K mpoIeaype 3amuThl ¥ 3alUTa BBITYCKHON
KBATM(UKAITMOHHON PabOThI

VK-1.1, VK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, YK-3.1, VK-3.2,
VK-3.3, YK-3.4, YK-3.5, VK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, YK-5.2, YK-5.3, VK-6.1,
VK-6.2, YK-6.3, YK-6.4, VK-6.5,
VK-7.1, YK-7.2, YK-7.3, VK-7.4,
VK-8.1, YK-8.2, YK-8.3, VK-8.4,
VK-9.1, YK-9.2, YK-9.3, VK-9.4,
VK-9.5, VK-10.1, YK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OITK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-1.7,
OIIK-1.8, OTTK-1.9, OTTK-1.10,
OIIK-1.11, OTIK-2.1, OTIK-2.2, OTIK
-2.3, OTIK-3.1, OIIK-3.2, OITK-3.3,
OIIK-3.4, OTIK-3.5, OITK-3.6, OITK-
3.7, OIIK-3.8, OITK-3.9, OTTK-4.1,
OIIK-4.2, OTTK-4.3, OTTK-4.4, OTIK-
5.1, OTIK-5.2, OITK-5.3, OITK-5.4,
OIIK-5.5, OTTK-5.6, OITK-5.7, OITK-
5.8, OIIK-5.9, OIIK-5.10, OTTK-6.1,
OIIK-6.2, OTIK-6.3, OITK-6.4, OTTK-
6.5, OITK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTTK-6.10, OTTK-6.11,
OIIK-6.12, OTIK-6.13, OTIK-6.14,
OIIK-6.15, OITK-6.16, OTIK-7.1,
OIIK-7.2, OTTK-7.3, OITK-7.4, OTTK-
7.5, OTIK-7.6, OTTK-7.7, OTIK-8.1,
OIIK-8.2, OTTK-8.3, OTTK-8.4, OTTK-
9.1, OTIK-9.2, OTTK-9.3, OTTK-9.4,
OIIK-9.5, OTTK-9.6, OTTK-10.1,
OITK-10.2, OTIK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TIK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TTK-2.1,
TK-2.2, TIK-2.3, TTK-2.4, TTK-2.5,
TK-2.6, TTK-2.7, TIK-3.1, TTK-3.2,
TK-3.3, TIK-3.4, TIK-3.5, TTK-3.6,
TIK(1D)-1.1, TIK(IT)-1.2, TIK(IT)-1.3,
TIK(ID)- 1.4, TIK(IT)- 1.5, TIK(LT)-1.6




4. O0beM TUCHMILIMHBI (MOIYJISI) B 3a4€THBIX eIHHULAX ¢ YKA3aHUEM KOJHYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux yacel Ha
. Bcero
Bup yaeOHoit paboTh qacOB IIPAKTUYECKYIO
co NOATOTOBKY 8
KonTakTHas padora 36 36
Jlexumnonnsie 3ausaTus (JIex) 12 0 12
Jlaboparopusie 3austus (JIad) 6 6 6
[Ipaktuueckue 3ausatus (IIp) 18 18 18
HMnast koHTaKTHasi pa60oTa, B TOM YHCJIe: 1,5 1,5
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy), 1 1

KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3a4eTa ¢ OIIEHKOM; 3aluTa KypcoBOi paboThI 0,25 0,25
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))

KOHTaKTHasd paGOTa Ha aTTCCTalluIo B CCCCUIO

0,25 0,25
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositesibHast padota (CP) 187,75 187,75
O061as TPy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
qacel:| 252 252

3aYeTHbhIC eNHULBI: 7 7




5. Conepxkanue QMCHUILVIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 1O pa3jaesaM (TeMaM) ¢ YKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast padoTta (110 yueOHBIM

3aHSATHUSAM), Yac. Kox
HUHIUKATOP
3 113 JIP B a
Ne Pa3zzesbl qUCHUIITAHBI g JICKIIH cp | P JIOCTYKEHH
8 W3 HUX W3 HUX N3 HUX Hac. !
Ha Ha Ha KOMIICTCHI]
BCETO l}}; f;i;l;; BCETO T; iﬁ;ﬁ; BCETO 22 gﬁ;: nn
HOAro- HOAro- MHOAro-
TOBKY TOBKY TOBKY
1. |1 paznen. OcHOBHBIE METO/BI U
COOPYKCHHSI TIOATOTOBKH BOIBI
MUTHEBOTO Ka4ecTBa
XapakTepuUCTHUKa COCTaBa
NpupoaHBIX BoA. TpeboBaHus, [K-2.7,
1.1. |mpenbsBIsieMBbIE K KAUe€CTBY 8 1 1 1 1 14 16 [1K-3.2,
BOJIbI XO3SIMCTBEHHO-IINTHEBBIX [1K-3.4
BOJIOTIPOBOJIOB.
OCHOBHBIE TEXHOJIOTUYECKUE
MPOLIECCHI U METObI
00pabOTKH BOJIBI. TIK-2.7,
1.2. | TexHOIOrM4ECKUE CXEMBI 8 1 2 2 2 2 12 17 TIK-3.2,
yIy4IIEHUS] Ka4eCTBA BOBI. [1K-3.4
KoarynupoBanue npumeceit
BOJIBI.
CMmecurenbHble YCTPOHCTBA U 1K-2.7,
13. KaMephbl XJIOMbeOoOPa30BaHUS 811 2 2 14 17 [IK-3.2,
P P ' TK-3.4
PearenrtHble x034icTBA. I1K-2.7,
1.4. [Coopyxenust u obopynoBanmne | 8 | 1 4 4 14 19 I1K-3.2,
pEeareHTHBIX XO3SIMCTB. [1K-3.4
2. |2 paznen. Ocernenue n
o0ecIBe4rBaHUE BOIBI
IIpenBapuTesbHOE OCBETICHUE 1K-2.7,
2.1. BOIBI 8 1 1 1 10 12 IK-3.2,
[1K-3.4
VY najeHue B3BEIICHHBIX IIK-2.7,
2.2. BEIIECT OCAKICHIEM 8 1 2 2 16 19 IK-3.2,
[1K-3.4
O6paboTka BOJIBI B CIIOE
B3BEIIEHHOT'0 OcanKa. THITBI
OCBETIIUTEIEH, NX TIK-2.7,
2.3. | TexHONIOrMUECKAs OIIEHKA, 8 1 1 1 23 25 T1K-3.2,
00J1aCTh IPUMEHEHUS U I1K-3.4
MeToanka pacuera. O6padboTka
BOJIbI (iOTaIMeH.
Vnanenue npumeceil BOJbI TIK-2.7,
2.4. | punbTpOBaHNEM Yepe3 8| 2 1 1 25 28 [1K-3.2,
3€pHUCTBIE 3arpy3KU I1K-3.4




3. |3 pa3gen. OGe33apakuBaHue,
JIe30/10panysl,
o0e3xene3nBaHue U
JIEMaHTaHAIUS BOJIBI
MK-2.7,
3.1. | OGe33apakuBaHUE BOIBI 2 2 12 15 [1K-3.2,
[1K-3.4
TIK-2.7,
3.2. | dezomoparusi  BOJIBI 1 1 12 14 IK-3.2,
[1K-3.4
O6e3:xene3uBaHue u 1K-2.7,
3.3. 2 2 10 13 I1K-3.2,
JIEMAHTaHAIIUST BOJIBI [K-3.4
OO0me BOIPOCHI
MIPOCKTUPOBAHUS [1K-2.7,
3.4. | BOIOOYMCTHBIX KOMILIEKCOB. 2 2 25,75 28,75 | IIK-3.2,
Coopyxenus ans o0paboTku [1K-3.4
IIPOMBIBHBIX BOJ| (DHIILTPOB
4. |4 pasnen. Nnas KOHTaKkTHast
pabora
TIK-2.7,
4.1. | nas xoHTakTHas pabota 1,25 I1K-3.2,
[1K-3.4
5. |5 paznen. Kourpoas
I1K-2.7,
5.1. | Dx3amen 27 TIK-3.2,
[1K-3.4
5.1. Jlekuuun
Ne | HaumenoBanue paszaena .
N HavMeHOBaHHE U KPATKOE COJEPIKAHUE JIEKIIUN
pass ¥ TEMBI JIEKIMI
OcCHOBHBIE TEXHOJIOTHYECKUE MPOLIECCH K METO/IBI OOPa0OTKH  BOJIBI.
TexHOIOrMYECKUE CXEMBI YIYULIEHHS KauecTBa Bojibl. Koaryauposanue
IIpUMeECEN BOJBI.
OcHoBHBIC OCHOBHBIE TEXHOJIOIMYECKHE TPOIIECCH] U METOIBI 0OPaOOTKH  BOJIBL.
TEXHOJIOTMIECKHC TexHOMOrHYECKHE CXEMBI YIIYUIICHUS KAUueCTBa BOJIBI, UX KJIACCUPUKAIIHSL.
HPOLECCHI K METOABL | OcHoBHBIE KPUTEPHUH IS BHIOOPA TEXHOJIOTHIECKON CXEMBI U COCTaBa
06paboTKM  BOMBL. | coopyskennit. Koarymposanue npumeceii Bojibl. OU3HKO-XUMAYECKHE
2 TeXHONOTMYECKNE | 4cHOBEI KoAryIILIM pUMeceit Boabl. OCHOBHBIE (BaKTOpBL,
CXEMBI YIYHIICHUA | oyiperensronue MpoIece KOaryJIsiul B CBOOOIHOM 00beMe BOJIBL.
KaqecTsa BOABL. PeryiupoBanue yCIOBHI KOATYIISIAN. DIEKTPOX UMHIECKOE
KoaryHHROBaHHe KoaryaupoBanue. KoHTakTHas KOAryssiiius HPUMECE BOJIbI, OCHOBHBIE
[pUMECCH BOJIBL. 3aKOHOMEPHOCTH MPOIIECCA. PeareHThl, UCIIOb3yeMbIE B TEXHOJIOTHH
yIyqlIeHUs: Ka4ecTBa BoIbl. OnpeieNieHre pacyeTHBIX 103 PEareHToB,
YCIIOBHS BBEJIEHUS UX B 00pabaThIBAEMYIO BOJLY.
CMecuTenbHbIE YCTPOWCTBA ¥ KaMEPBI XJIOMbe0OPa30BaHuUS.
CwmenieHue peareHToB ¢ Boj1oM. TeopeTuueckrue OCHOBBI MpoIiecca.
CMecHTe IbHbIE Knaccudurkaiys cMecuTeneil 1 CMeCUTENBbHBIX yCTpocTB. KoHCTpyKInu
3 | ycrpoiictsa u kaMepsl | CMECHTENIEH (THIPABIMYECKOTO, MEXAHUIECKOTO THTIOB), MX PacyerT.
XJI0mbeo6pasoBanus. | BpIOOp Thma cmecutens. Kameper xnonbeobpasopanus. Hasnauenwue,
00J1aCTh TIPUMEHEHUS ¥ KJIACCU(UKAIMS KAMEP XJIOTLE0Opa30OBaHHUs.
Kamepsl THApaBIMYECKOro ¥ MEXaHHYECKOTO THIIOB.
PearenTHbIe X03siicTBa. | P€areHTHbIe X03siicTBa. COOpyKeHHs U 060PYI0BAHUE PEATEHTHBIX
4 CoOpyXeHHUS 1 XO3UCTB.




obopynoBaHue
pEareHTHBIX XO3SMCTB.

Pearentabie xo3siicTBa. CoopyKeHHsI, anmaparypa u 000pya0BaHHE ISt
MPUTOTOBJICHUS U JO3UPOBAHUSI PACTBOPOB U CYCIIEH3UI PeareHTOB.

IIpenBapurenbHOe
OCBETJICHUE BOJbI

[TpenBapuTensHOE OCBETICHUE BOJIBI

[IpenBaputensHOE OcBeTIIeHUE BOBI. [IpenBapuTenbHas 00paboTKa BOIBI
(GWIBTpOBAaHHEM Yepe3 CETKU, TKAHU U MIOPUCTHIE JICMEHTHI.
KoHcTpykiuu cetyaThix 6apabaHHBIX (HIBTPOB, 00JACTh UX MPUMECHECHHS
U pacueT. Y aajaeHue rpy0oIuCIIepCHBIX IPUMECEH B TI0JI€ IEHTPOOESIKHBIX
CHII, TEOPETHUECKUE OCHOBBI Tporiecca. Kiraccugukariys ruIpouKiIoHOB,
UX KOHCTPYKIIUS M pacyer.

Yz[aneHHe B3BCIICHHBIX
BCIIECCTB OCAXJICHUEM

VY naneHue B3BELICHHBIX BEIIECTB OCAKICHUEM

VY naneHue B3BELUICHHBIX BEIIECTB OCAXKACHUEM, TEOPETHUECKHE OCHOBBI
npouecca. TUnbl OTCTORHUKOB U 00JIaCTh UX MPUMEHEHHUS.
['opu3oHTaIbHBIE OTCTOMHUKH, UX YCTPONCTBO U pacueT. Y JajieHue ocaaka
13 OTCTOMHUKOB. HTeHCHpuKanus paboTsl oTcToMHUKA. OTCTOWHUKY C
Majiol TIyOMHOM OcaXJIeHus, UX yCTPOUCTBO, 00JIaCTh MPUMEHEHUS 1
pacueT. Y janeHue ocajika u3 OTCTOMHUKA 0e3 OTKIIIOUEHHS ero U3 padoThI.
PanuanbHble OTCTOWHUKH, UX YCTPOUCTBO, 00JIAaCTh MPUMEHEHHUS U PacyeT.

O6paboTka BOJIBI B CIIOE
B3BEIIEHHOI'0 OcaaKa.
Tunel ocBeTIUTENICH, UX
TEXHOJIOTHYECKas
olleHKa, 00JIacTh
MIPUMEHCHHUSI U
METOJHMKA pacyera.
O6paboTka BOJIBI
dbaoTarueit.

OO0paboTka BOJBI B CJIOE B3BEIICHHOTO Ocaka. DioTarus.

O06paboTka BOABI B CJI0€ B3BEHICHHOTO 0CAJIKA, TCOPETHUECKUE OCHOBBI
nporiecca. TUTIIBI OCBETIIMTENEH, HX TEXHOJIOTHYecKas oneHka. O0macth
NpUMEHEHHS U MeTo/InKa pacuera. HTeHcupukanus paboTsl
oceemiateneid. O6paboTka BOIbI (hoTanme, TEOPETHYECKIE OCHOBBI
nporecca, BUasI ¢uotanuu. Koncrpykius gpaoraTopos, 001acTbh
NPUMEHEHHS, TEXHOJIOTHYecKast OIIEHKa pabOThl U METOJIMKA pacyeTa.

Ynanenue npumeceit
BO/IbI  (pUIBTPOBAHUEM
4yepes3 36pHUCTBIE
3arpy3Ku

Y nanenne npumeceil BOAbI GUIHTPOBAHNEM Yepe3 3E€PHHUCTHIC 3arPy3KH
Teoperudeckre OCHOBEHI Mporiecca (GUIBTPOBAHUS BOJBI Y€PE3 3EPHUCTHIE
Mmatepuainsl. Kinaccudukanus ¢punbrpoB. CKOpble OTKPBIThIE U HAIIOPHBIE
(GUIBTPBI, X YCTPOHCTBO U pacueT. KOHCTPYKTUBHBIE 3JIEMEHThI CKOPBIX
GmIbTpoB, puIbTpyrOLIMEe MaTepuaisl. [IpomMbIBKa GUIBTPOB.
Ob6opynoBanue cKopbIX GpuiabTpoB. [IyTu MOBBIIEHUS IPA3EEMKOCTH
CKOPBIX (HIBTPOB; PUIBTPHI C KPYMTHO3EPHUCTOMU, IBYX CIIOMHOM
3arpy3koil. KoHTaKkTHbIE OCBETINTENN U KOHTaKTHbIE (PUIBTPBI, TPUHIIMIT
paboThI, X YCTPOHCTBO U pacueT, 001acTh MPUMEHEHUs. MesIeHHbIe
(GMIBTPBI, 0COOEHHOCTH YCTPOUCTBA U PabOTHI, UX pacyeT, 00JIacTb
IPUMEHEHHUS.

O6e33apaxkuBaHuE BOIBI

Ob6e33apaxuBaHue BOJbI

Mertonbl 06e33apakuBaHus BOJbI, MX KIacCUpHUKAIMs, 001aCTh
npuMeHeHus. O0e33apakuBaHUe BO/bI CUIbHBIMH OKUCITUTEISIMH,
MexaHu3M jeicTBrs. O6e33apakuBaHue BOJBI XJIOPOM H €ro
npou3BoaHbIMU. OTpenesieHne 103 peareHTa 1 BpeMeHu KoHTakTa. Mecra
U CIIOCOOBI BBEIEHUS XJIopa B 00pabaTeiBaeMyto Boay. Opranuzamnus
XJIOPHOTO X03aicTBa. CXeMbl 00€33apaXKMBaHUs BOJIBI AKHJIKUM XJIOPOM,
XJIOPHOW U3BECTHIO, TUIIOXJIOPUTAMH HATPHUS WM KAJIbLIUs, THOKCUIOM
xJyiopa. O6e33apakuBaHUEe BOJIbI 030HOM: XMMM3M IIpoIiecca,
TEXHOJoru4eckas cxema. [Ipurorosienne 030HOBO3AYIIHON CMECH U
crocoObl ee cMelrBaHus ¢ oOpadaTeiBaeMoil  BoJIoN. Pexymeparust o30Ha.
Ob6e33apakuBaHue BOJbl TEPMAHTaHATOM KaJIUsl U HOJIOM, TEXHOJIOTHS,
oOnacts npumenenus. O6e33apaxMBaHue BOJIbI yIbTPa(UOIECTOBBIMU
Jy4aMH, CYIIIHOCTb IPOIecca CXeMbl M KOHCTPYKIIMM aliapaTroB, 00JacTb
npuMeHeHus. O0e33apaxuBaHuE BOABI HOHAMH cepedpa, YIbTPa3ByKOM,
AJIEKTPOTOKOM  BBICOKOM 4acCTOTBHI.
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He3onopanust BOJbI

Je3onopanus BOAbI

OOu1re cBeieHUs O IPUYMHAX BOZHUKHOBEHHUS HEKETATEIbHbIX
MIPUBKYCOB U 3amaxoB. MeTobl 00phObI ¢ MPUBKYCAMH U 3allaXaMH, UX
Kkiaccuukanus, 06JacTb IpUMEHEHUS. A3PalMOHHBII METO
J€3010pally BOJIbl, CYIIIHOCTH Iponecca. KoHCTpykuuy  a3palioHHBIX
YCTPOWCTB U anmnapaToB, 0OCOOEHHOCTH UX pabOThl, METOJMKA PacyUeTa.
Hcnonb30BaHne CUIIBHBIX OKUCIUTENEH NPU yAaJIEHUU IPUBKYCOB U
3araxoB, XUMHU3M IIpOLECCA, TEXHOIOIMUECKHUE CXeMBbl. J[03bl okucaureneit
1 BBIOOp MecCTa uX BBeJeHHs B 0OpabaTriBaeMyto Boty. COpOIIMOHHBII
METOJ 1€30/10pallM BOJIbI C UCII0JIb30BAHUEM CYCIIEH3UU AKTHBHOTO
MOPOLIKOOOPA3HOTO YIJI WK IIyTeM (pUIbTPOBAHUS Yepes3
I'paHyJIMPOBAHHBINA yroib. OCOOEHHOCTH yCTpOICTBA U pabOTHI YTOIBHBIX
¢ubTpoB. Perenepanus aktuBHOro yris. OKUCIUTENbHO-COPOLIMOHHBIE
METO/bI J1€30/10palliH BOABI, CYLTHOCTh U 00J1aCTh IPUMEHEHUS.

11

O0e3xene3uBaHue u
JleMaHTaHalUSA BOJbI

O0e3>kene3nBaHue U JeMaHTaHAIUS BOJIbI

®DopMbl U coaepKaHUE JKejle3a B IpUpoHbIX Bojaax. Kiaccugukanus
METOJIOB M TEXHOJIOTUYECKUX CXEM 00€3:KeJIe3UBaHUs IPUPOIHBIX BOJ.
TexHosornueckuii aHaau3 BOAbI AJis1 BBIOOpa METO1a M COOPYKEHUI
negeppuzanuu Bojbl. PacueT u npoekTupoBaHUe yCTaHOBOK
o0e3Kene3uBaHMsI BOABL. Y AaJieHHE jKeJle3a U3 MaXTHBIX U 000POTHBIX
BOJI, 00e3Kee3MBaHNe KOH/ICHCATa TeIUIOCHIIOBBIX CTAaHIIUN
MUHEpaJIbHBIX BOJ. ['eHe31nc Mapraiia B IpUpPOIHBIX BOJAX.
Krnaccugukanys MeTo10B 1 TEXHOJOTUYECKUX CXEM JeMaHTaHaluu
MIPUPOAHBIX BOJ, XMMH3M IPOLECCOB, IPOEKTUPOBAHNE YCTaHOBOK.

12

OOue BOMPOCH
MIPOEKTUPOBAHUS
BOJIOOYMCTHBIX
KOMITJIEKCOB.
CoopyxeHus s
00pabOTKH MPOMBIBHBIX
BOJl GWIBTPOB

OO1m1re BONMpPOChl MPOSKTUPOBAHKS BOJAOOYMCTHBIX KOMILJICKCOB.
CoopyxeHus 1151 00pabOTKHU MPOMBIBHBIX BOJI (DUIIBTPOB

OCHOBHbBIE TIPUHIIMIIBI PEIICHHSI TCHITJIAHA U BBICOTHOW CXEMBI
BOJIOOYHCTHOTO KOMILIEKCA C YYETOM HCIIOJIb30BaHUSI pelibe(ha MECTHOCTH,
OpraHM3aIliK 30HbI CAHUTAPHON OXPaHbI U PE3EPBUPOBAHUS TEPPUTOPUU
Ha pactpenue. [logco6HbIe U BCloMOraTeabHbIe COOPYKEHUS U
MTOMEIIIEHHUSI BOJIOOYUCTHOTO KOMIUIeKca. [IpuHIUIBI KOMIIOHOBKH
BOJIOOUHCTHBIX COOPY>KEHH MO MOATOTOBKE BOJBI JUISI XO3SHCTBEHHO-
MUTHEBBIX HYX. TUTIOBBIE PELICHHS BBICOTHBIX CXEM KOMIIOHOBKHU U
TeHIIAHOB BOJJOOYHCTHBIX KOMIUIEKCOB. OOOPOT MPOMBIBHBIX BO/I, €TO
TEXHUKO-9KOHOMHUYECKOE 000CHOBaHUE. TEeXHOIOTHYECKHE CXEMBI U
COOPY>KEHHUsI 0 00pabOTKE TPOMBIBHBIX BOJI. METOMIBI M COOPYKEHUS 10
00paboTKe M YTUIIU3AIMH OCAKOB MPOMBIBHBIX BOA. COCTaB M CBOMCTBA
0CaJKOB. Y THIM3AIHsI 00€3BOKEHHBIX OCa/IKOB.

5.2. I[IpakTideckue 3aHATHUS

HaunmenoBanue paznena

p]::)] 1 TeMBbl PaKTHYECKUX HaumeHnoBanwue 1 coniep:kanre IPaKTHUECKUX 3aHATHI
3aHITHIA
XapaKkTepHCTUKa XapakTepucTrKa cocTaBa MPUPOIHBIX BOJ. TpeboBaHus, MpeabsIBISIEMbIE
COCTaBa NPUPOAHLIX  |K KaUeCTBY BOJIBI XO3SHCTBEHHO-ITMTHEBLIX BOJIONIPOBOIOB.
Boz. TpeGoBanus, Nzyuenue tpedoanuii CanlluH 2.1.4.1074-01.
1 MpeIbsIBIsEMBIC K
KaueCTBY BObI
XO35IMICTBEHHO-
MUTHEBBIX
BOJIONIPOBO/IOB.
OcHoBHBIE OCHOBHBIE TEXHOJIOTUYECKUE MPOIIECCH K METO/IBI 0OpaOOTKH  BO/IBI.
2 TEXHOJIOTUYECKHE TexHoIOTHYECKHE CXEMBI YIIyYIlIeHUsI KadecTBa BoIbl. KoarynmupoBanue

mponecCbl U MECTOAbL




00pabOTKH BOJIBI.
TexHomornueckue
CXEMBI YITYUIICHUS
KayecTBa BOJBI.
KoarynupoBanue
MpUMECEH BOJIbI.

MpUMECEHN BOJIbI.

Pacuet TpeOyeMbIX 10361 KOAryJstHTa M MOIIEIAYMBAIOIICTO PeareHTa,
BBIOOp COCTaBa COOPYKECHHM JIJIsl TTOJIYICHHSI BOJIBI TUTHEBOTO KA4eCTBA.
Pa3paboTka BBICOTHO-TEXHOJIOTHYECKUX CXEM.

CMecuTebHbIE CwmecuTelbHbIE YCTPONCTBA U KaMEPHI XJIONTbEOOpa30BaHUsI.
3 YCTPOMCTBA M KAMEPHI Pacuer BuxpeBoro cmecuress, pacuet maitboBoro cmecurens. Pacuer
XHOHBGO6pa3OBaHI/I$I. KaMEphI XJIOHBGO6p3.30BaHI/I$I
PearenTHbIEe X0351CTBA. PeareutHrle X0351cTBA. CoopynceHmI nu 060py):[0BaHHe PCarcHTHLIX
4 Coopy;}(eHH;[ u XO34UCTB.
060pyI0BaHUE Pacuer peareHTHBIX XO3SMCTB KOATryJIsiHTa, U3BECTH, TUTIOXJIOPUTA HATPUS,
peareHTHBIX XO3SHCTB. aMMHa4YHOU BoAbl. PacyeT 030HaTOpHOM.
[IpenBapuTenbHOE OCBETICHUE BOBI
5 I[IpeaBapuTenbHOE [IpenBapuTebHOE OCBETICHHE BOABI (PUIBTPOBAHUEM UEPE3 CETKH, TKAHH,
OCBETJICHHE BOJIBI MTOPUCTHIC AIEMEHTHI, B TOJIC TIECHTPOOEKHBIX cril. Pacuer 6apabaHHBIX
CETOK U MUKPO(QHIBTPOB
O6paboTKa BOJBI B CJIOE B3BEIICHHOTO Ocaaka. dioramms.
Obpaborka BozE! B C0€ THnbI OCBETIMTEIEH ¢ B3BEMIEHHBIM OCAAKOM, X TEXHOJIOTHYECKAs
B3BCLICHHOTO ocazEKa. OIICHKa, 00J1aCTh IPUMEHEHHUS U METOAMKA pacueTa. Pacuer ocBeTuTens
Trnbl ocBeTIHTENCH, HX CO B3BEILICHHBIM OCAJIKOM KOPHUJIOPHOTO THUIIA
TEXHOJIOTHYECKas
7 olleHKa, 00JIacTh
MIPUMEHCHHUSI U
METOJMKA pacyera.
O6paboTka BOJIBI
dbaotaruei.
O6e33apakuBaHue BOIBI
Mertoasl 06€33apaxuBaHus BOJIbI, MX KJIacCU(PUKALMs, 00JIacTh
9 | ObessapaxuBanye BoJbI npuMenenus. O0e33apakuBaHNe BOJbI CUILHBIMU OKUCTUTEISIMH,
yIbTpaduoeTOBBIM 00TydeHHEM, HOHAMHU cepelpa, yIbTPa3BYKOM.
Jle3onopanust BOAbI
10 Jle3onopanus BOJIbI Mertoabl 60pbOBI € MPUBKYCAMH | 3allaxaMu, UX Kiiaccuukaims, 00J1acTh
MIPUMEHEHUS.
O0e3:xeie3uBalne U JeMaHraHaus BOIbI
OO6e3xene3uBaHue W JeMaHraHaiusi Bojbl. DOpMBI U collepiKaHne
11 Obeswenesnsanne 1 JKeJe3a U MapraHiia B MpUpoIHbIX Bojiax. OCHOBHBIE METOBI U
ACMAHTAHAIMA BOJBL | poy yororpueckie cXeMbl 00e3KeIe3NBAHMS U JeMAHTAHAIIHH MIPUPOTHBIX
BOJIL.
OO0mue BOMPOCHI OOmue BOMpPOCH MPOEKTUPOBAHUSI BOJOOYHCTHBIX KOMIUIEKCOB.
MIPOEKTUPOBAHUS Coopyxenus ast 00pabOTKH IPOMBIBHBIX BOJ (PHIIBTPOB
BOJIOOYHNCTHBIX OOmue BOMPOCH TPOSKTUPOBAHHUS BOJOOYHCTHBIX KOMIUIEKCOB.
12 KOMILJIEKCOB. OCHOBHBIE NPUHIIUIIBI PEIICHUS T€HIIaHA U BBICOTHOU CXEMBI

CoopyxeHnus st
00pabOTKH POMBIBHBIX
BOJI (PMIIBTPOB

BOJIOOYMCTHOTO KoMIUIekca. [[puHIHIBI KOMITIOHOBKH BOJOOYHUCTHBIX
COOPYKEHHI.

5.3. JJaboparopHbie pabOThI

HanmenoBanue pasaciia

pJ:SQH U TeMBI JJaOOPaTOPHBIX Hanmenosanue u coiepanue 1ab0paTopHbIx paboT
pabot
XapakTepucTHKa Ompenenenue moka3aTesnei KadecTBa BOIbI
L COCTABA TPUPOHEIX OrmpeesieHre BETHOCTH  MyTHOCTH Bojbl. Onpenenenne pH u

Boj. TpeboBaHwus,

ICI0YHOCTH BOJHI.




MNPEABABIACMEBIC K
Ka4u€CTBY BOJbI

XO3SHCTBEHHO-
MUTHEBBIX
BOJIOTIPOBOJIOB.
OcHOBHBIE OrnpeneneHre ONTUMAIBHBIX 103 PEareHTOB ISl 00ECIBEUNBAHKS BOJIBI.
TEXHOJOTMUECKIE OmnpezneneHre ONTUMAIBHBIX 103 KOAryJISTHTOB, MOAIIEIaYHBAIONTAX

MPOIIECCHI U METO/IbI
00pabOTKH BOJIBI.
TexHomorunueckue
CXEMBI YITYUIICHUS

KayecTBa BOJBI.
KoarynupoBanue
MIpUMECEH BOJIbI.

peareHToB U (PIOKYISHTOB.

OcHoBHbIE
TEXHOJIOTMYECKHE
IIPOLIECCHI U METO/IBI
00pabOTKH BOJEI.
TexHonornueckue
CXEMBbI YJIy4IlIeHUs
KauyecTBa BOJIbI.
KoarynupoBanue
IIPUMECEN BOBI.

DJICKTPOXUMHYECKOE KOAryJIUPOBAHUE BOJIBI
Onpe/eneHre ONTUMAIBLHON O3Bl aHOIHO PACTBOPEHHOTO KOAryJIsTHTA
(asrroMuHUSA) U1 0OECIIBEUNBAHMS BOJIBI

VY naneHue B3BEIICHHBIX
BCIICCTB OCAXICHUECM

OrmpezenieHne 0Cak1aéMOCTH B3BEIICHHBIX BEIIECTB B IPUPOIHOM BOJIE
TexHomornyeckoe MoACIUPOBAHUE TIPOIIECCA YAAICHUS B3BEIIICHHBIX
BELIECTB OCAXKJICHUEM.

Ynanenue npumeceit
BOAbl (UIBTPOBAHUEM
4epe3 3epPHUCTBIE
3arpy3ku

VYnanenue mnpumMeceil BOIbI (PHIBTPOBAHHEM Yepe3 3€PHUCTHIC 3arPy3KH
HccnenoBanue rpaHyIOMETPUUYECKOTO COCTaBa 3€PHUCTOTO
buIbTpyIOIIEero MaTepuana

5.4. CamocTrosTenpHas paboTa 00ydaromuxcs

Ne | HaumeHnoBaHnue paszaena .
CopepxaHre caMOCTOSITENbHON pabOThI
pa3n| IHCUWIUIMHBI U TEMBI
XapakTeprcTHKa XapakTepucTuKa cocTaBa MPUPOAHBIX BOJ. TpeOoBaHUs, MPeabIBIsIEMbIE
COCTaBa MPUPOIHLIX | K KAUECTBY BOJIbI XO35HCTBEHHO-IIUTLEBBIX BOAONPOBOIOB. 10
BoJ1. TpeGoBanwus, N3ydeHue NeKIMOHHOTO MaTepuaa U MoJIr0TOBKa K JabopaTopHOil paboTte
1 MPEABSBISIEMBIE K
Ka4yeCTBY BOJBI
XO035IMCTBEHHO-
MATHEBBIX
BOJIOIIPOBOOB.
OCHOBHbIE OCHOBHBIE TEXHOJIOTUYECKUE MPOIIECCHI K METO/IBI 00OpaOOTKH  BO/IBI.
TEXHOJIOTUYECKHUE TexHomornyeckne cxeMol yiaydlleHus: KauecTBa BoJibl. KoarynupoBanue
MPOLECCChl U METObI NPUMECEN BOJIBL.
00pabOTKU BO/IBI. OrnpezenieHne pacueTHBIX J03 PEareHTOB, YCIOBHS BBEJICHUS UX B
2 TexHOoJIOornyecKue o0OpabaTeiBaeMyI0 BOAY B KypcOBOM MpoekTe. PazpaboTka BRICOTHO-
CXEMBI YIYUIICHUS TE€XHOJIOTUYECKOM CXEMBI B KypCOBOM MpoekTe. M3yueHne JIEKUMOHHOTO
KayecTBa BOJBI. Matepuana. [Toaroroska k 1abopaTopHbIM paboTam
KoarynupoBanue
IIPUMECEN BOBL.
C CMecuTeNnbHbIE YCTPOHUCTBA M KAMEPHI XJIOMbe0Opa30BaHUs
MECUTEIJIbHBIE o
3 o N3ydenue nekiimoHHoOro Marepuana. Pacuer cMmecurenei u KaMepbl
YCTPOMCTBA U KaMepbl

XJIOTIbeoOpa3oBaHusl.

xJyonbeoOpazoBanus (mpu Hamuun) B KI1. Pazpabotka yeprexeit




(Mozenn) cMecHuTeNIe U KaMepbl XJIOMbeoOpa3oBaHus sl TpaduuecKon
yactu KII.

PearenTHbIC X035MCTBA.
CoopyxeHus u

PearentHbie x03stiicTBa. CoOopyXeHHS M 000pYAOBaHUE PEareHTHBIX
XO3SIICTB.

4 Pacuer peareHTHBIX X034UCTB KOAryJsiHTa, U3BECTH, TUIIOXJIOPUTA HATpPHS,
060pyHOBaHHf aMMHa4vHO# Bo/bI. PacdyeT o30oHaTopHOM. PazpaboTka cooTBETCTBYIOMIEH
PEAreHTHBIX XO3AMCTB. | yaryr kypcoBoro mpoexTa
[IpeaBapuTesbHOE OCBETIECHUE BOIBI
5 lIpenaputensnoe W3ydeHue neKIIMOHHOTO Marepuaa. Pacuer 6apabaHHbBIX CETOK WU
OCBCTIICHHC BOJIEL MUKPO(PMIBTPOB B KYPCOBOM MPOEKTE.
VY naneHue B3BEIICHHBIX BEIIECTB OCAXKICHUEM
Vnanenue B3Bemniennpix | 3ydeHue neKnMoHHOro Marepuana. Pacuer u npoekruposanue
6 BEIECTB OCAKIeHHeM | TOpU30HTaIbHOro orcroiinuka B pamkax KII. ITogroroska k mabopaTopHoi
pabore
O06paboTka BOJbI B CJI0€ B3BEIIEHHOT0 ocaaka. dioranus
Obpaborka BozE B cHioe N3yuenue neKunoOHHOTO MaTepraiia. PacueT u BbINIOJIHEHHE YepTexKen
BIBCIICHHOTO Oca/tka. (MOzenn) OCBETIUTENS CO B3BEIIEHHBIM OCAKOM.
Tunel ocBeTnUTENEH, NX
TEXHOJIOTHYECKast
7 OlLleHKa, 00JIacTh
MIPUMEHEHUS U
METOJMKA pacyera.
O6paboTKa BOJIBI
(broranuei.
Vianenne npumMeceil | Y/Ial€HUE TNPUMECEH BOAbI (UILTPOBAHMEM YEPE3 3EPHUCTBIE 3arPy3KH
g | Bomsl ¢unpTpoBannem | M3ydeHne IEKIMOHHOTO MaTeprala. Pacuer 1 BbIIOJIHEHHE YepTeKeH
yepe3 3epPHUCTHIE (Mozxenu) ckoporo (GprIIbTpa U/UITU KOHTAKTHOTO NpeHUIIbTpa WITH
3arpysKku KOHTaKTHOTO ocBeTynTessl. [loAroToBKa K JlabopaTopHOii paboTe
O06e33apaxuBaHie BOIBI
9 | O6e33apaxuBanue BOIBI 3yuenue TeKIHOHHOTO Kypca
Je3onopanus Boabl
10 HAesonopauus  BoALI N3yueHune NeKIHOHHOTO MaTepHaa.
O6e3xenesmBanie m | O0€3Kelle3nBaHNe U IeMaHTaHAIIMS BOJIBI
11 JEeMaHTaHaIUs BObI I/I3yquI/Ie JICKOMOHHOI'O MaTrcpurajia.
OO0mue BOMPOCHI OO6mme BOMPOCHI TPOECKTUPOBAHHS BOJAOOYHCTHBIX KOMILJIEKCOB.
IIPOEKTUPOBAHHUS CoopyxeHus a1 00pabOTKU IPOMBIBHBIX BOJI (PUIIBTPOB
BOJIOOYMCTHBIX N3yuenue nexknmonHoro matepuaia. Pa3padoTka reHepalbHOTO TJ1aHa
12 KOMILJIEKCOB. Bog0ouncTHOTO Komruiekca B KI1. PazpaboTka 6510ka OCHOBHBIX

CoopyxeHnus st
00pabOTKH MPOMBIBHBIX
BOJI (PMIIBTPOB

coopyxenuil B KII, B ToM yncne BcnoMorareyibHbIX MOMEIICHUN U
MTOMEILIEHUI peareHTHBIX XO3SICTB.




6. Meroauveckue MaTepuaJibl 1Js1 CAMOCTOATEILHONH padoThl 00y4aOIMXCs MO AUCHHUILIHHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIN MaTepraj 0 U3yYEHNUIO OYUCTKH MPUPOIHBIX BOJI, TPAKTUYECKUX
3aHATUHN, TPENOoIaraolnuX 3aKperieHue H3y4eHHOro MaTepuaina 1 popMUpoBaHUe y 00yqaroImuXxcst
HEOOXOIUMBIX 3HAHUI, YMEHHI U HaBBIKOB MO pa3paboTKe BOJOOYHCTHBIX KOMIUIEKcoB. Kpome Toro,
BaXHEHILIMM ATAoM U3y4eHUs JUCLMUILTUHBI SBISETCS CaMOCTOATEIbHAs paboTa 00yJarommxcs ¢
HCIIOJIb30BaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHUE TEOPETUUYECKUX BOIPOCOB IO BCEM TEMaM JUCLMIUIMHBI C UCIIOJIb30BAaHUEM
PEKOMEHIyEMOM JIMTepaTypbl U UHTEPHET-PECYPCOB;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- BBIIIOJIHEHUE KYPCOBOT'O MPOEKTA;

- IOJrOTOBKA K YK3aMEHY.

[Ipu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 10 U3yYEHHIO
JUCIUIUIMHBI 00Yy4aroIuMCsl HE00X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHHM MaTEepHUall U JOMOIHUTH €r0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPHI;

- IPY CAaMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CIETIaTh KOHCIIEKT, UCIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- MOJITOTOBUTH TEKCTOBYIO U TPAPHUUECKYIO YaCTh 0 BHITOJIHEHHOMY KYpPCOBOMY MTPOEKTY;

7. OueHoYHbIe MAaTEPHUABI 1JIsl IPOBEAEHUS TEKYIEro KOHTPOJS yCIIeBAeMOCTH U NPOMEKYTOYHOIM

- HOATOTOBUTHCS K 3aLUTE KypCOBOTO MIPOEKTA;
- HOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALINH.

arrecTauMu 00y4aroIMXcs N0 AMCHHUILINHE (MO1YJII0)

7.1. HepequL KOMIIETEHIUM C YKa3aHUEM ITAIlOB UX q)OpMI/IpOBaHI/ISI B IIpOHECCC OCBOCHUA NTUCHUILIINHBI

Kozx u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
n/m (Momys) cpencTaa
KOMIIETEHIINHU
XapakTepucTrKa coCTaBa MPUPOIHBIX BOJI.
TpeOoBauus, npeabIBIIEMbIE K KAYECTB VY cTHEIT ompoc
1 |'P A, TIpeat y TK-2.7, TIK-3.2, TIK-3.4 poc,
BOJIBI XO3SAMCTBEHHO-IIUTHEBBIX BeinmostHenue KI1
BOJIOITPOBOJIOB.
OCHOBHBIE TEXHOJIOTUYECKUE MPOIIECCHI U
METO/bl 00PAOOTKH BOJIBI. VeTHBIH OMDOC
2 |TexHonornyeckue CXembl ylydlIeHus I1K-2.7, I1K-3.2, I1IK-3.4 Poc,
o Beinojinenue KI1
KaudecTBa Bojibl. KoarynmpoBanue npumeceit
BOJIBI.
CMecHuTeIbHbBIE YCTPOMCTBA M KAMEPEI VY cTHEIT omrpoc
3 yerp p TK-2.7, TIK-3.2, TIK-3.4 poc,
XJIONTbEOOPa30BaHUA. BeimostHeHNE K11
Pearentnrle xo3siicTBa. COOpyKEHUS U YcTHBIN onpoc
4 py&e TK-2.7, TIK-3.2, TIK-3.4 poc,
000py/IOBaHUE PEArCHTHBIX XO3SICTB. BeimonHenue KI1
YcTHBIN onpoc
5 |IlpenBapuTenbHOE OCBETICHHUE BOJIBI IK-2.7, T1IK-3.2, [IK-3.4 poc,
BeImonHenue KI1
VY najgeHue B3BEIICHHBIX BEIIECTB YcTHBIN onpoc
6 |74 m TK-2.7, TIK-3.2, TIK-3.4 poc,
OCaXJIEHUEM BeimonHenue KI1
O0paboTka BOJBI B CIIOE B3BEIICHHOTO
ocajzka. THUIbI OCBETIIUTENICH, NX Y CTHBI OMDOC
7 |TexHOMOTrMUECKas OlLIEHKA, 00JIaCTh [1K-2.7, I1K-3.2, TIK-3.4 poc,
BeintosiHenue KI1
MPUMEHEHHUS U METOAMKA pacuera.
O06paboTka BojibI (proTaruei.
VYnagenue mnpuMeceid BOIBI YcTHBIN onpoc
g |4 P A TK-2.7, TIK-3.2, TIK-3.4 poc,
(GUIBTPOBAHUEM UEPE3 3EPHUCTHIC 3arPy3KH BeinmonHenue KI1




YcrHbIi onpoc,

9 | OGe33apaxuBaHue BOIBI I1K-2.7, I[1K-3.2, TIK-3.4 sbmommenne KII
10 | de3omopamusi BOMBI [1K-2.7, I[1K-3.2, T1K-3.4 VYcrHbli onpoc
11 | OOGe3xene3uBaHue U JeMaHTaHAMS BOIBI [IK-2.7, I1K-3.2, I1K-3.4 YcTHBI# onpoc

OO0mue BOMPOCH MPOESKTHUPOBAHUS

BOAOOYHUCTHBIX KOMIIJICKCOB. VcTHBIN OIIpocC,

12 IK-2.7, T1IK-3.2, [IK-3.4
CoopyxeHust 11t 00pabOTKH MPOMBIBHBIX BbinoaHenune KII
BOJ GUIIBTPOB

13 |[WHuas xoHTakTHas paboTa [IK-2.7, I1K-3.2, IIK-3.4

14 | Ox3amen [IK-2.7, I1K-3.2, I1K-3.4

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTepHAaIIbl TEKYILIETO KOHTPOJISl yCIIEBAEMOCTH,
HEO0OXOUMbIE 1JIs OLICHKH 3HAHUI, YMEHHUI U HAaBBIKOB U (WJIM) OIbITa MPOPECCUOHAIBHOMN JeITeIbHOCTH,
XapaKTEPU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIINN B MTPOLIECCE OCBOCHUS TUCIUTIIMHBI

3amaHus A IpOBEpPKU COPMUPOBAHHOCTH UHIUKATOPOB TOCcTKeHU kommnereHuui [1K-2.7, TTK-
3.2, 1IK-3.4

[IpakTrueckoe 3ananue

Paccuuraiite TpeOyeMbie 103bI PEAreHTOB M COCTaB IS TOJIYYCHHS BOJIBI IUTHEBOTO KAYECTBA MPH
CIICTYIOIINX MCXOMHBIX TAHHBIX:

MytHocTh Bobl (Max/min): 300/140 mr/xn

I{BeTHocTh (Max/min): 66/34 rpax.

lemounocts (Max/min): 1,0 / 0,8 Mr-sks/n

TecroBoe 3aganue

1. Onpenenurte Boay, KOTOpas MO BCEM YKa3aHHBIM MOKa3aTeNIIM COOTBETCTBYET TPeOOBAHUSM
CanlluH:

a) pH =7, Xob6m = 5,0 mr-sks/n, [lepmanranaruas okuciasieMocts 8,0 Mr/a

6) pH =8, ob6m = 8,0 mr-sks/n, [lepmanranarnas oxucnsieMocTs 1,0 Mr/mn

B) pH =7, Xobu = 7,0 mr-skB/n, [lepmanranatHas okucisieMocTs 5,0 Mr/mn

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

2. JlomyckaeTcs i MPUCYTCTBHE B MUTHEBOH BOJIE PA3IUYUMBIX HEBOOPYKEHHBIM TT1a30M
BOJ/IHBIX OPTaHU3MOB U MIOBEPXHOCTHOM TUICHKH?

a) 1a, Mpu ToimuHe wieHkn A < 0,1 Mmm

0) na, mpu TonmuHe mieHku A < 0,15 MM

B) /1a, IPU COOTBETCTBYIOIIEM PACOPSHKEHUU TTIAaBHOTO CAaHUTAapHOTO Bpaya PD

T) HET

3. XKecTKOCTBIO BOJBI HAa3bIBAETCS:

a) - ob1ree copepKaHre BEIECTB, 00YCIOBIMBAIONIUX MPU JTUCCOIHMAIINN WIIH B pE3yiIbTaTe
TUAPOIN3a MOBBIIIEHHOW KOHIIEHTpauuu noHoB OH-

0) - 3arpsAA3HEHHOCTH BOJIbl OPraHMYECKUMHU BELIECTBAMU

B) - CyMMapHO€ KOJIMYECTBO HEJIETYYUX BEIIECTB, MPUCYTCTBYIOUINX B BOJIE B KOJUIOUTHOM U
MOJIEKYJISIPHO-TUCTIEPCHOM COCTOSIHUH

T) - CyMMa KOHIIeHTpanuii katnonoB Ca2+ n Mg2+

1) — KOHIIEHTpAaI¥sl KPDeMHHUEBOM KUCIIOTHI B IEPECYETE Ha ABYOKHUCh KPEMHUS, HAXOIAIIYIOCS B
HCXOJIHOM BOJIE

4. KakoBO MUHUMAaJIbHOE KOJIMYECTBO EMKOCTEH JIJIsl XpaHEHHsI peareHTa OJIHOr0 THUIA Ha CTAaHLIUU
BOJOHOATOTOBKHU?
a) 4 eMKOCTH




0) 3 emKoCTH
B) 2 eMKOCTH
r) 1 emKOCTB

5. lietHocth Boabl coctanisier 100 rpagycoB. HazHaubTe 1o Helt 103y KoaryasHTa B MI/J
a) 50
0) 40
B) 30
r) 20

6. Kakas u3 ykazaHHBIX QUIBTPYIOMINX 3arpy30K HE SBJISETCS aKTUBHOMN?
a) KBaplIeBbIH MECOK

0) aKTUBUPOBAHHBIC YTIIH,

B) MTOJTYOOOXOKEHHBIN JIOJIOMUT

7. Pacmnpenue 3arpy3Ku Ipu IpOMBIBKE, 3TO

a) IPUPOCT MACCHI 3arPy3KH 3a CYET BHOBBH IPUHOCHMBIX B3BECEi
0) IpUPOCT MACCHI 3arpy3KH MPH JOTPYKEHUH (HUITBTPOB

B) YBEJIIMYCHHE pa3Mepa 3epeH (PUiIbTPyIOIIeH 3arpy3Ku

I') yBEJIMUEHHE BBICOTHI CJIOSI (PUIBTPYIOLIEH 3arpy3Kku

8. Kakoe yTBep:k/ieHue Ipo MeIJICHHbIN (QUIbTP SABISETCS BEPHBIM?

a) JUIs MEJUIEHHOTO (DMIIBTpa pacyeTHasi CKOPOCTh GHIIbTpoBaHus cocTaBiseT 0,2 M/CyTKH

0) 3a cueT OMOJIOrMYECKON TUICHKU Ha (PMIIBTPE MPOUCXOIUT B TOM YHCIIE U3BJICUCHUI U3 BOJBI
OaxTepuii U BUPYCOB

B) OMoJornyuecKkas mieHKa Ha TTOBEPXHOCTH (PHIIbTpa TOJHKHA OBITH TOJNIIMHONW HE MeHee | M.

I') MEIUICHHBIH (QUIIBTP JOTPYKAIOT OCAJKOM MEPBUYHBIX OTCTOMHHUKOB C KaHAJTN3AI[HOHHBIX
OYHCTHBIX COOPYKEHUN

9 Xapakrepuctuka GUIBTPYIOIIEH 3arpy3Ku, k03Guirent Gopmsl o, percTaBiseT codoi
OTHOILIEHHE MOBEPXHOCTH 3€pHA K MOBEPXHOCTH PABHOBEJIUKOI'O 10 00beMy IIapa.

UYeM Ooubliie 3Ta BeIMYUHA, TeM Bblle 3 dekT agcopOuun npumMecei u 60IbIIe TOPUCTOCTD
3aCBINKH. YKKUTE 3arpy3Ky ¢ HAUOOIBIINM KOA(PHUIMEHTOM (POPMBI:

a) KBapIEeBbII Mecok

0) KepaM3UT HeJlpOoOIeHBII

B) KE€paM3UT JIpOOICHBIH

10. Yro Takoe apeHaxx CKOPBHIX (PHIBTPOB?

a) cuctema, rpeHa3HaueHHas JJisi paBHOMEPHOIO M0 BCE Iuouaau cobopa u 0TBo1a
npoUIBTPOBAHHON BOJBI 1 PABHOMEPHOT'O pacIpeieieHtsl 10 TUIO0IMaau GUIbTpa MPOMBIBHOM BOJIbI

0) cuctema TpyOOITPOBOIOB, MPEIHA3HAYCHHAS /U1 OTIOPOKHEHUSI EMKOCTH (DPUITbTPa, a TAKXKe
OOKOBOro KapmMaHa

B) TpaBuiiHas 3ackinka gHa ¢puibrpa cioem 0,4 — 0,5 M, npeqHa3HadeHHAs! ISl TOAIep KaHUs
bunbTpyroen 3arpy3ku

I') cucTemMa TpyOOomnpoBOJI0B, MPOJIOKEHHBIX MO JHY CKOPOro GuibTpa, 0 KOTOPHIM MOIaeTCs
CKaTbIil BO3AYX IIPH OCYIIECTBICHUH BOJAOBO3IYILIHON IPOMBIBKH



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE HMCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJApTHBIE CUTYaIlNH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a/1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- JIOCTATOYHO IOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHHUS 110 AUCLUIUIMHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBL U aBaTh UM KPUTHYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHUU HAYYHbIX U MPO(ecCHOHANBHBIX 3aa4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpAET CTaHIAPTHYIO METOIMKY BBIIOJIHEHUS 3a/laHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAaHHON paboyeii mporpaMmoii;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa 1moj; pyKOBOJCTBOM IMPENOIABATENS HA IPAKTHYECKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaM4#e rpyObIX ommoOoK

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHI U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITeNIbHOCTH, XapaKTEPU3YIOIINX 3TAIbl (POPMUPOBAHUS KOMIETEHIIUN B TPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

IIpumepHBIE BOITPOCHI

1. XapakTepucTrka cocraBa NpupoaAHbIX BoJ. [Ipumecu Boabl. duznyeckre, MUKpOOHOIOTHYECKHE
U Mapa3uToNIOrnYecKre Nokas3arenu kayecta BoJibl. TpeboBanust CanlluH no stum nokazatensm.

2. XUMHYECKHUE U PaJHallMOHHbIE TOKa3aTeIN KauyecTBa BOJIbI IPUPOIHBIX HCTOYHUKOB. TpeboBaHus
CanlluH no stum nokaszarensM. KoHTpoJib kauecTBa MUTHEBON BOJIBI.

3. MeToap! ynydnieHus KauecTBa BO/bl, OCHOBHBIE TEXHOJIOITHUECKHUE IIPOLIECCH M COOPY>KEHUS IS
UX OCYLIECTBIICHUS.

4. TexHOJIOTHYECKUE CXEMbI OCBETIICHHS, 00ECIIBEUMBAHUS U 00€33apaKMBAHUS BOJIBI.
Knaccudukanus cxem. CoctaB coopyKeHUI U X Ha3HAuUCHHE.

5. TexHosornyeckasi cxeMa BOJIOIIPOBOIHBIX OUUCTHBIX COOPY)KEHUH C BEPTUKAJIbHBIMU
OTCTOMHUKAMH U QUIBTPaMU. Y CIOBUS IPUMEHEHUSI.

6. TexHoNOrnuecKas cxema BOAOIPOBOAHBIX OYMCTHBIX COOPYKEHHUM ¢ TOPU30HTAILHBIMU
OTCTOMHUKAMH U QUIBTPaMU. Y CIOBUS IPUMEHEHUSI.

7. TexXHONOrn4YecKasl CXeMa BOAOIPOBOAHBIX OYMCTHBIX COOPYKEHHUH C OCBETIUTEISIMU C
B3BELICHHBIM OCAJKOM U (QMIbTpaMU. Y CJIOBUS IPUMEHEHUS.

8. TexHosornyeckast cxeMa BOJOIPOBOJIHBIX OUUCTHBIX COOPYKEHUH ¢ KOHTAKTHBIMU
OCBETIUTENIAMHU. Y CIIOBUSI IPUMEHEHHUA.9. TexHonornueckas cxema BOAOIPOBOJHBIX OUUCTHBIX




COOPYKEHHUH ¢ mpe@uIbTpamMu U puiabTpaMu. Y CIOBUS IPUMEHEHHUS.

10. TexHomornyeckasi cxema BOJOIPOBOJAHBIX OYMCTHBIX COOPYKEHUU MPU MYTHOCTH UCXOJTHOM
Boxb! Beime 1500 r/m3.

11. Be16op cxembI 1 cOCTaBa COOPYKEHHH JJIsI TOATOTOBKH BOJIbI MUTHEBOTO KAYECTRA.

12. KoarynupoBanue npumeceit Bojabl. CymHocTh nporecca. KoaryaupoBanue B CBOOOTHOM
o0wveme. KonraktHas koarymsiuus. BnusHue pa3nuyibix ¢pakTopoB Ha 3()(PEKTUBHOCTD Mpolrecca
Koaryisuuu. OIoKyIAus.

13. KoarynsHTsl, (hJIOKYJISHTHI U MIETIOYHBIE PeareHThl, IPUMEHsEeMbIe Ha BOJOMPOBOIHBIX
OUYHCTHBIX COOPYKEHUSX.

14. Onpenenenue 103 peareHToB. [lops10k BBOAAa peareHTOB B 00padaThiBaeMyto BO1Y.

15. TexHoMOrMYECKUE CXEMBI PEAreHTHBIX XO3AHUCTB KOATryJISIHTOB C CYXHM U MOKPBIM XpaHEHUEM
pearenToB. OmnpeneneHre 00beMOB CKJIaJI0B, PACTBOPHBIX U PACXOJHBIX OAKOB.

16. TexHomornyeckue cxeMbl U3BECTKOBBIX X03sUCTB. Onpeenenrne 00beMOB CKIIAZIOB U PACXOIHBIX
0aKoB.

17. TeXHOJIOTHYECKHE CXEMBI YCTAHOBOK ISt TPUTOTOBIIEHHUS pacTBopoB ITAA. Yceranoska Polidos-
412.

18. lo3aTopsl pearenToB. Knaccudukaus. [ToraBkoBerii no3atop. J{o3aTopsl cyXxoro peareHra.

19. Jlo3aTop M3BECTKOBOrO MOJIOKa OYHKEPHBII aBTOMAaTHYECKHM, HACOCHI-103aTOPHI.

20. Cmecutenu. Knaccudukarus. Cxembl. OCHOBBI pacuerta.

21. Kamepsl xnonbeodpazoBanus. Cxembl. OCHOBBI pacyeTa.

22. OcBetnienue Bobl oTcTanBaHueM. Kpusble ocaxnaemoctu. ['opu3oHTaIbHBIE OTCTONHUKHY.
Cxewmpbl. Pacuer.

23. Beprukanpubie oTcToiHUKH. Cxembl. Pacuer.

24. PanuanbHble OTCTOMHUKH. TOHKOCIOMHBIE OTCTOMHUKH. [I[pMeHEeHE TOHKOCIONHBIX MOIYJIeH
JUTS UHTEHCU(UKAIIMHA PaOOTHI PYTUX OTCTOWHUKOB.

25. OcBeTIUTENH C B3BEIICHHBIM OCAJKOM KOPUAOPHOTO THMa. Y cTpoiicTBO. Pacuer.

26. Ocetnurenu ¢ B3BemeHHbIM ocagkoM BHHUW BOJAT'EO u BHUUI'C-2. Cxemsl. Pacuer.

27. Y nanenue u3 Bojbl npumMeceit puiabrpoBanueM. Tumbsl GuiabTpoB. KOHCTPYKTHBHBIE CXEMBI
CKOpBIX GrIbTpoB. OCHOBHBIE AJIEMEHTHI, 000pyI0BaHHUE.

28. OunbTpyrolMe MaTepualibl, TpeOOBaHus K HUM. [ paHylioMeTpUYECKU COCTaB, MEXaHUYECKas
POYHOCTh, XUMUYECKAsi CTOMKOCTb.

29. Xapakrepuctrka Han0oJiee MHUPOKO MPUMEHSIEMBIX PHIIBTPYIOLIUX MaTEPHAIIOB.
[TopnepxuBaroniue ciou.

30. HwxHsas pacnpenenuTenbHas cuctema (qpeHax) puiabTpos. Y cTpoiictBo. OCHOBBI pacyera.

31. IlpomsiBka puibtpoB U KO ¢ pacumpenneM 3arpy3ku. Y CTpORCTBO U pacyeT BEpXHeEH
pacnpenenuTeIbHON CUCTEMBI

32. IlpomsiBka puibtpoB u KO 6e3 paciupenus 3arpy3ku (BOAOBO3TyIIIHAS IPOMBIBKA C
TOPU30HTAIBHBIM OTBOJIOM BO/JIbI). Y CTPOMCTBO M pacyeT CUCTEMBI OTBOJA IIPOMBIBHOM BOJIBI.

33. KoHTaKTHbBIE OCBETIUTENU. Y CTPOUCTBO, IPUHIUI PaOOTHI.

34. Pacuet ¢punbtpoB u KO. PerynupoBanue ckopoctu puinbTpoBaHus

35. O0e33apakuBanue Bojibl. OCHOBHBIE METO/Ibl. XJIOPUPOBAHUE, 0OOPYAOBAHHUE Ta30BBIX
XJIOPATOPHBIX.

36. O0e33apakuBaHuE BOJIbI TUIIOXJIOPUTOM HATpUS.

37. Obe33apakuBaHue BOJIbI XJIOPUPOBAHUEM ¢ aMMOHM3alueil. O0opy1oBaHNE AMMOHU3AaTOPHBIX.
O6e33apaxuBaHKe BOJAbBI C TOMOIIBIO OAKTEPHUIIMIHOTO 00IyUEHUSI.

38. O30HHupoBaHue BoAbl. CXEeMBI 030HATOpA U O30HATOPHOM yCTaHOBKH. KOHTAaKTHBIE pe3epByaphl.
O6paboTka OCTAaTOYHOTO 030HA.

39. Y nanenue u3 BOABI MPUBKYCOB U 3amaxoB (je30a0parust Boasl). OCHOBHBIE METO/IbI, COCTaB
COOPYKEHHUI.

40. O6e3xenesuBanne Boabl. OcHOBHBIE MeTOAEI. O0€E3KeNe3nBaHUE MOA3EMHBIX BOJ METOLOM
YOPOILEHHOHN a’panuu

41. OGe3xene3nBaHNe BOJABI METOJOM adpallii Ha CIEIUATBHBIX COOPYKEHHSIX ¢ QUIBTPALIHEH, C
UCIIOJIb30BaHUEM peareHToB-okucauTene. Ooe3xene3nBaHue BOAbl TOBEPXHOCTHBIX HCTOYHHUKOB.

42. Y nanenue u3 BOJbl Maprasua (JieManratanus BoJisl). OCHOBHbIE METO/Ibl M TEXHOJIOTUYECKHE
CXEMBI.

43. TIoBTOpHOE UCIIOIB30BaHUE POMBIBHBIX B (huibTpoB u KO.



44. OcHOBHI pa3pabOTKH BOJIOOYNCTHBIX KOMILICKCOB.

7.4.2. IlpakTuyeckue 3aaHus s MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMK 00yYaroIuXCs

3ananus 1711 MpoBepKU CHOPMUPOBAHHOCTH MHIUKATOPOB NOCTIOKEeHUs KomneTeHnmii YIIK-2.7,
[1K-3.2, [1K-3.4

3ananue 1.

PazpaboTarh TEXHOJIOTMYECKYIO CXEMY MOJATOTOBKH BOJBI MIMTHEBOTO KAYECTBA MPH CIICTYIOIINX
UCXOHBIX JaHHBIX:

Pacxon: 22000 m3/cyt. Makcumanbaas MyTHOCTE: 30 mr/i, MakcumanbsHas 1isetHocTh: 40 rpaz., B
BOJIC MOT'YT NIPUCYTCTBOBATh XJIOp(HEHOIbHBIE 3amaxy. B Bo/ie MpUCYTCTBYET H1OCTaTOYHBIN IIEIOYHOM
pe3epB AJs IPOBEACHMSI IIPoLiecca KoaryIupOBaHHUsL.

3amanue 2.

PazpaboTaTh TEXHOJOTUYECKYIO CXEMY MOJIOTOBKH BObI MUTHEBOTO KAYECTBA MIPH CIICTYFOIINX
HCXOJHBIX TaHHBIX:

Pacxoxa: 19000 m3/cyr. MakcumanibHast MyTHOCTB: 500 Mr/i, MakcuManbsHas IBETHOCTH: 70 Tpas.,
3anaxu ¥ IPUBKYCHI B Bojie: 4 Oamia. Heo6xoaumo mperycMOTpeTh MoAIIeIaYnBaHUE

3ananue 3.

Pa3pa60TaTI> TEXHOJIOTHYCCKYIO CXCMY IMMOATOTOBKH BOJbI IMTHEBOT'O KAYCCTBA IIPHU CICAYIOIIUX
HCXOOHBIX JaHHBIX:

Pacxox: 20000 m3/cyr. Makcumanbaas MmytHOCTh: 2000 mr/n, MakcumanbHas BeTHOCTB: 110 rpaz.,
B BOJIE MPUCYTCTBYET JOCTATOYHBIN IIETIOYHON pe3epB I MPOBEACHUS MPOLIEcCca KOaryJInpOBaHHsL.

3aganue 4.

Pa3paboraTh TEXHOJIOTUYECKYIO CXEMY MTOATOTOBKH BOJIbI MUTHEBOTO KA4e€CTBA MIPH CIEIYIOIINX
HCXOJHBIX TaHHBIX:

Pacxona: 40000 m3/cyt. Makcumanbnas MyTHOCTE: 400 mr/n, MakcuMasbHasi IBETHOCTH: 60 rpan.,
[TnankToH. HeoOxoaumo mperycMOTpeTh MoAlIeIadiBaHIe

3amanue 5.

PazpaboTaTh TEXHOJIOTUYECKYIO CXEMY MOJITOTOBKH BObI MUTHEBOTO KAYECTBA MIPH CIICTYIOIINX
WCXOJHBIX JaHHBIX:

Pacxon: 32000 m3/cyt. MakcumanbHast MyTHOCTB: 160 mr/n, MakcuManbHas iBeTHOCTR: 60 rpaa., B
BOJIE MOTYT MPUCYTCTBOBATH XJI0p(heHOoIbHbIE 3amaxu. Heo0XoaumMo mperycMOTpeTh MoAIeIaduBaHuE.

7.4.3. IIpuMepHbIe TEMBI KypcOBOM paboThl (IpoekTa) (MpH HATUYHMH)

[IpoekTupoBaHue BOJONPOBOIHBIX OUYMUCTHBIX COOPYXEHHH (OTHOCTYIIEHYATask CXeMa: KOHTAKTHbIE
OCBETJIUTEIHN)

[IpoekTupoBaHue BOJONPOBOIHBIX OYMCTHBIX COOPYKEHHUM (IBYXCTYyIEeHYaTasi CXeMa: KOHTaKTHbIE
npe@uIbTPsl U CKOpbIE (PUITBTPHI)

[IpoekTupoBaHue BOJONPOBOIHBIX OYMCTHBIX COOPYKEHHUM (IBYXCTYyIEeHYaTasi CXemMa: OCBETIUTENN
CO B3BEIICHHBIM 0CAJKOM U CKOpbI€ QUIBTPHI)

[IpoekTupoBaHue BOJONPOBOJHBIX OYMCTHBIX COOPYXKEHHUH (IBYXCTyNEeHYaTas cxema:
TOPU30HTAJIbHBIE OTCTOMHUKU U CKOPbIE (PUIBTPHI)

HpI/IMC‘-IaHI/ICI KaXKIOMY CTYACHTY BbIACTCA YHUKAJIBHOC 3a/IaHUC. I/ICXO,Z[HLIe JaHHBbIC
pazmemarotcs B LMS Moodle (https://moodle.spbgasu.ru/course/index.php?categoryid=55)

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa MPO(heCCUOHATBLHON JeSTENIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (POPMUPOBAHUS KOMIIETEHIIHHA
[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
periaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3aluy U
IIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTallui 00yJarommuxcsl.
[Iponentypa orieHnBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU MPOBEICHUH TEKYIIETO KOHTPOJIIS
npuBesiEHa B 1. 7.3.
TunoBble KOHTPOJIBHBIE 33JaHUS WIIM UHBIE MAaTEpUaIbl TEKYILErO0 KOHTPOJISI IPUBEACHBI B 1I. 7.2.



[TpomesxyTouHast aTTecTanus Mo AUCIUIUINHE POBOAUTCS B (pOopMe IK3aMeHa.
DK3aMeH MPOBOAUTCS B (hOpMe KOMIIBIOTEPHOTO TeCTUPOBaHUs. TectupoBanue npoBoautcs B LMS

Moodle
7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH MPOMEKYTOTHOM
aTTecTauuu
YPOBEHb OCBOCHMS M OLICHKA
OrneHka OrneHka
«HEYIOBJIETBOPUTEITh | «YAOBICTBOPUTENBH | OLEHKA «XOPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3aYTEHO» «3a4TEHO»
YpoBeHb OCBOEHUSA | YPOBEHb OCBOCHMSI | YPOBEHb OCBOCHUSA YpoBeHb OCBOEHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IIPOABUHYTHIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerenun
c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHS OOHIMPHEIE, 3HaHUs
YMEHMSI U HaBbIKU HE | Oa30BbI€ CTPYKTYpHI | CHCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu c(hOpMHUPOBAHEI 3HAaHUU. Y MEHUs HOCSIT § BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (bparMeHTapHbI U PEenpOAYKTUBHBII YCIIELTHO
HOCSIT Xapakrep, IIPUMEHSIFOTCS K
PEenpoOAYKTUBHBII IPUMEHSIOTCS K PEILIEHUI0 KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHuM. HECTaHIapTHBIX
HU3KHUHA YPOBEHb JleMOHCTpHUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIIBHOCTH JIOCTATOYHBIN JemoHncTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBbIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
MPAKTUYECKOIO | MPAaKTUYECKOTO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJJaHuH.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJIUKHU
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpa METOTUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETEHIINNA, 3aKPETIJICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIIICTCS, €CIIU CpeHee apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOAUMOM /1151 OCBOCHUS TUCLUTIIIMHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Uynnosckuit C. M., Yiydiienue kauecTBa MpupoaHbIX Boa, Mocksa: Uu(pa-

WNuxenepus, 2017

http://www.iprbooksh
op.ru/69017.html

Kyp6a M.T'., Cokonos JI.W., 'oBoposa XK.M., BonocHabxenue.
2 |IIpoexTtupoBanue cucteM u coopyxkenuii: T. 2. Ounctka u

https://www.studentli
brary.ru/book/ISBN9

KOHJIMLIMOHUPOBaHUE NPUPOAHBIX Boja, MockBa: ACB, 2010 785930932638.html
3 I'ycakoBckmii B. B., Ezepckuit A. W., Byrnurckas E. D., BomonpoBoanbie http://ntb.spbgasu.ru/
ourcTHBIe coopyxenus, CI16., 2010 elib/00221/

JlomoJHUTENbLHAA JIUTEPATYPA

1 |®por B.H., [lepsoB A.I'., Bomonoaroroska, Mocksa: ACB, 2015

https://www.studentli
brary.ru/book/ISBN9
785930939743.html




ounctHbie coopyxkenus, CI16., 2010

I'ycakoBckuii B. b., Ezepckuit A. U., Byrnunckas E. O., BononpoBoHbie
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ynusepcuter, ObC ACB, 2014

ITepBoB A. I'., Augpuanos A. I1., BonocHabxenue. TexXHOIOTHSI OUUCTKH
1 |mpuponnbix Boj, MockBa: MOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTEIBHBIN

http://www.iprbooksh
op.ru/30340.html

OO6yuaromuecs U3 yrciia MHBaIUI0B Uyl ¢ OB3 obecnieunBaroTcs mevyaTHbIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcaMu B (opMax, aIanTHPOBAHHBIX K OTPAHUYCHUSAM UX

310POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «IHTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

Wudpopmannonno-cripaBoynas cucrema Kogexc

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

Kypc "Ouncrka npupoaubeix Boa" 8 Moodle

https://moodle.spbgasu.ru/course/index.
php?categoryid=55

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Hanmenosanue

DIEeKTPOHHBIN aJipec pecypca

DNeKTPOHHO-O0MOIMOTEeYHas cucTeMa u3natenbera "KoHcynbTanT
cTyneHra”

https://www.studentlibrary.ru/

DNEeKTPOHHBIN (POH MPaBOBOW U HOPMATUBHO-TEXHUUECKOMN
JOKYMEHTAIUU B 00JIACTH CTPOUTENHCTBA U MPOCKTUPOBAHUS,
0e30MacHOCTH U OXpaHbl TPY/1a, JHEPreTUKHN U HedTerasa, npana.

http://docs.cntd.ru

Hayunas snexrponnas 6ubnuoteka eELIBRARY.RU

Hayunas s;ekTpoHHas
o6ubamnorexa eELIBRARY.RU

DNIeKTpOHHO-O0uOIMoTeuHas cucrema uzaarenscrsa "FOPAUT"

https://www.biblio-online.ru/

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

OnektponHas 6ubnmorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNEeKTPOHHO-0MOIMoTeyHas crcTeMa usnatenscrsa "'Jlane"

https://e.lanbook.com/

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarensersa "IPRsmart”

http://www.iprbookshop.ru/

HNudopmanmonHo-npasoBas 6aza ganHbeIx Kogekc

http://gasudata.lan.spbgasu.ru/d
ocs/

8.4. IlepeueHb MH(POPMAITMOHHBIX TEXHOJIOTUI, UCTIOIb3YEMBIX NP OCYIIECTBIEHUN 00pa30BaTEIbHOTIO
npoiiecca 1o JUCHUIIMHE, BKII0Yas epeueHb JUIEH3MOHHOTO M CBOOOIHO paclpoCTpaHsieMOro

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crioco6 pacnpocTpaHeHus

(TMIIEH3UOHHOE UJIH CBOOOHO

pacnpocTpaHseMoe)

LibreOffice

CBOOOJTHO pacrpoCTpaHsIEeMOe

8.5. MaTepI/Ia.HBHO-TCXHI/I‘{CCKOC obecrnieueHue JUCIHHUITIINHBI

CBCI[CHI/I}I 00 OCHaIlICHHOCTHU y‘-IC6HBIX ay'IlI/ITopI/Iﬁ U IIOMEIIEHUM 11 CaMOCTOSTEIbHOM pa6OTBI

HaumenoBanue yueOHBIX ayJUTOPHI U
MTOMEIICHUH /1T CaMOCTOSITEIHHOM pabOThI

OcHaIeHHOCTh 000PYOBaHUEM U TEXHUYECKUMU
cpencTBamMu OOydEeHHs

50. YyeOHble ayAUTOPHUH ISl IPOBEACHUS
JIEKIIMOHHBIX 3aHATUI

YyeOHast ayTUuTOpUS AJIsl IPOBEACHHUSI 3aHATHIA
JICKIIMOHHOTO THIA, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IEPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIA TIPOEKTOP, IKPaH, ayTUOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol Mebenu,
nojakioueHue Kk komnbioteproit cetu CIIOIACY,
BbIXOX B IHTEpHET




50. Y4eOHble ayTUTOPUHN JIJIsl TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMe TuitHOro 000pyA0BaHUS
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIBTUMEIUITHBIN
IIPOEKTOP, FKpaH, ayANOCUCTEMA), 10CKA, KOMILJIEKT
y4eOHOI MeOemnH, MOIKII0YeHHE K KOMITBIOTEPHON
ceru CII6GI'ACY, Bbixon B MHTEpHET

50. ITomereHus st CAaMOCTOSITETLHON paObOThI

[Tomerienue st CaMOCTOSITENBHOM paboTHI
(uuTanpHbIN 3251 OuOMMoTeku, aya. 217): I11IK-23 mr., B
T.9. 1 1rr.- IIK ms mur ¢ OB3 (cucteMHbIl 010K,
MOHHTOD, KJIABUATyPa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIeYeHnEeM JOCTYIa B
JIEKTPOHHYIO0 HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

50. Yuebnas naboparopust OOIIei SKOJIOTHH,
XHUMHHU BOJIbI M TEXHOJIOTUH OYMCTKHA CTOYHBIX BOJT
2-s1 KpacHoapmeiickas yi. 1. 4

Ayn. 16, 501,506

Juctunnsatop; Bertsokuol mkad; BeITspkHOM mikad;
XnanorepMocrar; Xnanorepmoctar; Mukpockon 1-
20; Xumudeckas mocyna;

DNEeKTPOIUIUTKA KBapll; AHAJIU3aTOp KUJIKOCTH
«Dmoopar-02-3M» ¢ IpUCTaBKOM ISl OTIPEIeICHUS
XIIK; IMoprarunseiii Typouaumerp HACH moz.
2100P; ®noxynsatop 113-0244 mecTumMecTHbIH;
Konopumerp K®K-3; IIpubop BakyymHOrO
(buIbTpOBAHMS,

Crenp nmadboparopusiii; Tepmopeakrop; LlenTpudyra
HactonpHas OITH-8; Beckr maboparopusie GX-400;
pH-meTp kapmannsbiii pHep2 gupmer HANNA;
OunpTpanronHas KoioHka; Jnekrporneds SNOL;
OmnpITHast yCTaHOBKA 110 UMIIEITICPHON (IIOTalNY;
Marnurtasie Memanku, Becst BJITD-1100;
Cymmensnii mkag CNOL; pH-metp 98127,
AxBaguctuusitop 3-10; Crena: I'mapaBnnueckuit
notok; Crena: I'mapaBnndecke CONpOTUBIICHHUS,
Crenp: McreueHne )KuIKOCTH 4epe3 OTBEPCTUS U
HacaJKu

Crenn: Hacocuele ycranoBkw; [lorpy:xHoit Hacoc
«'pynndocy; Taxomerp; Jlo3aTop NUMETOUHBIH;
Kapmannsiii pH-metp HI 98103

AnanuszaTtop pactBopeHHOro kuciopoga MAPK-3020;
Cnekrpodoromerp [13-5400BU; pH-metp 98127,
Muxpockon 1-20.

Z[J'ISI HWHBAJIMJIO0B U JIUII C OB3 o0ecneunBarOTCs CIICIUAJIbHBIC YCIIOBUSA IJIA TTOJTYUCHUA
06pa3OBaHI/IH B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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