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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

Llensio

OCBOCHUA

JUCHUIIIIMHBI  ABJIICTCA

IoAT0OTOBKA

BBIITYCKHHKA JUISI  CTPOMTEIILHOM,

IIPOU3BOCTBEHHO-TEXHOJIOTMYECKON, OPraHU3aLMOHHO-YIIPABICHUYECKOM, ITPOCKTHOW M MCCIIEI0BATEIbCKON
JeSITeIbHOCTH B 00J1aCTH OYUCTKU TPUPOIHBIX BOJ
3azayamMy OCBOCHMSI IUCLUIUIMHBI SIBJISIFOTCSL:
- JaTh HEOOXOANMBINA 00bEM 3HAHUH B 001aCTH YCTPONUCTBA BOJOIIPOBOIHBIX OYMCTHBIX COOPYKEHUI
B COCTAaBE CUCTEM BOJIOCHA0)KEHUS HACEJIEHHBIX ITYHKTOB
- HAy4YUTh CTYJEHTOB CAMOCTOSITEIbHO IPUHIUMATh OOOCHOBAHHBIE PELIEHHUS 10 BEIOOPY HICTOUHUKOB
BOJIOCHA0KEHUs1, METOI0B IIOJrOTOBKH BOJIbI U COCTaBY BOJOIIPOBOIHBIX OYMCTHBIX COOPYKEHUI

HACCJICHHBIX ITYHKTOB,

- ¢(OpMHUPOBATh y CTYJCHTOB HaBBIKU PACUYETa COOPYKEHUHN JJIS1 OUYMCTKU IPUPOIAHBIX BOJ
- 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 BOI[OCHa6)K€HI/I${ 1 BOOJOOTBCIACHHUA

3HaTh COCTAB JIEMEHTOB CUCTEMbI BOJOCHA0KEHHUS HACETIEHHOTO MTyHKTA, UX Ha3HAYCHUE U
YCTPOMCTBO.
VYMeThb BEIIOJIHATH IMPOCKTHI CUCTEM BO}IOCHa6)KCHI/I$I 1 BOJOOTBCIACHUA

KomnbrotepHas rpaguka

Bnanets porpaMMHbIM obecreueHrEM JIJIS BBITIOJIHEHMSI TEKCTOBOM M rpaq)nqecxoﬁ qaCTHu
IMPOCKTOB




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
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
Hacos IIOATIOTOBK 7
y
KonTakTHas padora 96 96
Jlexumnonnsie 3ausaTus (JIex) 32 0 32
Jlaboparopusie 3austus (JIad) 16 16 16
[paktuueckue 3ansarus (I1p) 48 48 48
HMnast koHTaKTHasi pa60oTa, B TOM YHCJIe: 1,5 1,5
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy), 1 1

KOHTPOJBHBIM pabotam (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
CamocrositeqbHast pagora (CP) 127,75 127,75
O061as TPy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
qacel:| 252 252

3aYeTHbhIC eNHULBI: 7 7




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 pa3jaeaM (TeMaM) ¢ yKazaHueM

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 71 2 2 2 2 2 8 14 [1K-3.2,
BOJIbI XO3SIMCTBEHHO-IINTHEBBIX [1K-3.4
BOJIOTIPOBOJIOB.
OCHOBHBIE TEXHOJIOTUYECKUE
MPOLIECCHI U METObI
00pabOTKH BOJIBI. TIK-2.7,
1.2. | TexHOIOrM4ECKUE CXEMBI 7 2 2 2 8 8 10 22 TIK-3.2,
yIy4IIEHUS] Ka4eCTBA BOBI. [1K-3.4
KoarynupoBanue npumeceit
BOJIBI.
CMmecurenbHble YCTPOHCTBA U 1K-2.7,
13. KaMephbl XJIOMbeOoOPa30BaHUS [ 4 4 12 18 [IK-3.2,
P P ' TK-3.4
PearenrtHble x034icTBA. I1K-2.7,
1.4. [Coopyxenust u obopynoBanue | 7 | 2 6 6 12 20 I1K-3.2,
pEeareHTHBIX XO3SIMCTB. [1K-3.4
2. |2 paznen. Ocernenue n
o0ecIBe4rBaHUE BOIBI
IIpenBapuTesbHOE OCBETICHUE 1K-2.7,
2.1. BOIBI 71 2 2 2 12 16 IK-3.2,
[1K-3.4
VY najeHue B3BEIICHHBIX IIK-2.7,
2.2. BEIIECT OCAKICHIEM 7| 4 4 4 4 4 12 24 IK-3.2,
[1K-3.4
O6paboTka BOJIBI B CIIOE
B3BEIIEHHOT'0 OcanKa. THITBI
OCBETIIUTEIEH, NX TIK-2.7,
2.3. | TexHONIOrMUECKAs OIIEHKA, 7 4 2 2 12 18 T1K-3.2,
00J1aCTh IPUMEHEHUS U I1K-3.4
MeToanka pacuera. O6padboTka
BOJIbI (iOTaIMeH.
Vnanenue npumeceil BOJbI TIK-2.7,
2.4. | punbTpOBaHNEM Yepe3 716 4 4 2 2 12 24 [K-3.2,
3€pHUCTBIE 3arpy3KU I1K-3.4




3. |3 pazmen. OGe33apaxxuBaHue,
J1€30/10paLHys,
o0e3xKene3uBaHue U
JleMaHTaHAIUS BOJIbI
[1K-2.7,
3.1. | OGe33apakBaHUE BOIBI 7 2 4 4 9 15 [1K-3.2,
[1K-3.4
IIK-2.7,
3.2. | de3omopamusi  BOJBI 71 2 2 2 6 10 IK-3.2,
I1K-3.4
O0e3xee3uBaHue u IIK-2.7,
3.3. IeMAHFAHALHS BObI 71 2 4 4 6 12 I1K-3.2,
I1K-3.4
OO6mwme BOMPOCHI
MPOCKTUPOBAHUS 16.7 [1K-2.7,
3.4. | BOIOOYNCTHBIX KOMIUIEKCOB. 7 2 12 12 5’ 30,75 | IIK-3.2,
Coopy>xenus ans o0paboTKu [1K-3.4
TIPOMBIBHBIX BOJI (PUJILTPOB
4. |4 pasnmen. Unas KoHTaKTHas
pabota
I1K-2.7,
4.1. | nas xoHTakTHas pabota 7 1,25 I1K-3.2,
I1K-3.4
5. |5 pasznmen. KonTpomns
I1K-2.7,
5.1. | Dk3amen 7 27 TIK-3.2,
[1K-3.4
5.1. Jlekuuun
Ne | HammenoBanue pazaena N
y HanMeHOBaHME M KPaTKOE COJEP/KaHUE JIEKIMiA
pasn ¥ TeMBbI JIeKIHii
XapakTepHcTHKA XapaKTepuCTHKa COCTaBa IIPUPOAHLIX BoA. TpeOGoBaHus, IpebaBiseMble
COCTaBa MPUPOAHBIX | K KAUECTBY BOJIBI XO3AHCTBEHHO-TIUTHEBBIX BOJIONPOBO/IOB.
poxt. TpeOoBanns, | XAPAKTEPHCTHKA COCTABA MPUPOIHBIX BOJL. BiusiHue pasinHbix BeiecTs,
. NpexbsBIseMble K | COZIEPIKAIIMXCS B BOJIE, HA €€ KauecTBO. TPeGOBaHUS, PE/IbABIISEMBIE K
KauecTBY BOJIbI KaueCTBY BOJbl X034iCTBEHHO-TTUTHEBBIX BOJOMPOBOIOB B OTHOLIECHHH
XO3SHCTREHHO- 0e30MacHOCTH B SMUIEMUYECKOM U PaIHAIMOHHOM OTHOILEHHH,
HUTBEBbIX 0e3BpPENIHOCTH 110 XUMHYECKOMY COCTaBY U 0J1arONpUATHOCTH
BOJIOTIPOBOJIOB. OpraHoJIENTHIECKHX CBOHCTB BOJIBI.
OCHOBHBIE TEXHOJIOTHYECKUE MPOLECCH M METOJIBI 0OPabOTKH  BOJIBI.
TeXHOIOrMYECKHE CXEMBI YIydIIEHHs KauecTBa BojIbl. KoaryaupoBanue
IIPUMECEN BOBI.
OcHoBHeIe OCHOBHEBIE TEXHOJIOTHYECKHE MPOIIECCH U METOIBI 00OPaOOTKH  BOJIBL
TEXHONOTHYCCKUC | Texygomormueckue cXeMbl yJIydIlIeHUs Ka4ecTBa BOJbI, UX KIacCH(pUKALIHS.
TIpOLECCRL ! METOABL | OcyopHBIE KpUTEPHH IS BRIOOPA TEXHOJIOIUYECKOI CXEMBI M COCTaBa
06paboTKH  BORBL | cqopysxennit. KoarymipoBaue npumeceii Bobl. DU3HKO-XUMHUECKHE
2 TeXHONOrMMECKHE | ooyopp koarymALul puMeceii Bozbl. OCHOBHbIE (GaKTOPbI,
CXEMBI yIYHHICHU | opeensiomue npolecc Koaryysiuy B CBOOOTHOM 00beMe BOJIbL.
KauecTBa BOABL. PerynupoBanue yCIOBUH KOATYIISALIMN. DIEKTPOXUMHYECKOE
Koarymmposatue KoarynupoBanue. KOHTaKTHas Koaryyisnus IpUMeCei BOJIbI, OCHOBHBIE
[IpUMECCH BOABL. 3aKOHOMEPHOCTH MpoLecca. PeareHThl, HCIOIb3yeMble B TEXHOIOTHH
yIIydIIeHHs KadecTBa Bojbl. ONpeeeHne pacuyeTHBIX 103 PEAreHTOB,
YCJIOBHS BBEJICHUS MX B 00pabaThIBaEMyIO BOLY.
3 CMecuTeabHbIC CMmecuTenbHbIE YCTPOHCTBA M KAMEPHI XJI0IIbEOOpa30BaHHU.




YCTPOMCTBA U KaMepPbl
XJIOTTbeOOpa30BaHuUs.

CwmenieHne peareHToB ¢ Bogoil. TeopeTndeckrue OCHOBBI Mpoliecca.
Knaccudukanmst cmecuteneid 1 CMeCUTEIbHBIX YCTporcTB. KoHCTpyKIINM
cMmecHuTenel (TApaBIniYecKoro, MEXaHUYECKOro TUIIOB), UX pacyer.
Br16op Tumna cmecurens. Kamepsl xmonseoOpazoBanus. Haznauenue,
o0JacTh MPUMEHEHHSI U KITacCU(pUKaLUs KaMep XJI0MbeoOpazoBaHusl.
Kamepsl ruapaBinueckoro ¥ MEXaHH4eCKOro THUIIOB.

PearenTHbie X03s11icTBA.
CoopyxeHus u
obopynoBaHue

peareHTHBIX XO3AUCTB.

PearentHbie x03siicTBa. CoOpyKeHHS M 000pYAOBaHUE PEareHTHBIX
XO3SHCTB.

PearentHbie xo3siicTBa. CoopykeHHs, anmaparypa u 000pya0BaHHE IS
MPUTOTOBJICHUS U JO3UPOBAHUSI PACTBOPOB U CYCIICH3UN PEareHTOB.

[IpenBapurenbHOE
OCBETJICHUE BO/IBI

[IpenBapuTensHOE OCBETICHUE BOJIBI

[TpenBapuTensHOE OcBeTIeHUE BObIL. [IpenBapurenbaas 00paboTKa BOIBI
¢GmIbTpOBaHHEM Y€pe3 CETKU, TKAHU U TIOPUCTHIC SJIEMEHTHI.
Konctpykuuu ceryarsix 0apabaHHbIX GUIBTPOB, 00JaCTh UX TPUMEHEHHUS
U pacder. Y aaneHue rpy0oIUCIIepCHBIX IPUMECEH B MOJIC IIEHTPOOEIKHBIX
CHJI, TEOPETHUECKUE OCHOBHI Iporiecca. Kiaccudukariys ruIpoKIOHOB,
UX KOHCTPYKLIUS M pacyer.

VY naneHue B3BEIICHHBIX
BCIICCTB OCAXICHUECM

Y naneHue B3BELICHHBIX BEIIECTB OCAKICHUEM

Y naneHue B3BEUICHHBIX BEIIECTB OCAXKACHUEM, TEOPETHUECKHE OCHOBBI
nporecca. TUIbl OTCTORHUKOB U 00JIaCTh UX MPUMEHEHHUS.
["opu3oHTaIbHBIE OTCTOMHUKH, UX YCTPONCTBO U pacueT. Y JalieHne ocajka
U3 OTCTONHUKOB. MHTeHcuukanus paboTsl oTcToiHIKA. OTCTONHUKY C
MaJol TIyOMHOM OcCaXKJIeHUs, UX YyCTPOUCTBO, 00JIACTh MPUMEHEHUS 1
pacueT. Y janeHue ocajka u3 OTCTOMHUKA 0e3 OTKIIIOUEHUS ero U3 padoThI.
PanuanbHble OTCTOWHUKH, UX YCTPOMCTBO, 00JIaCTh MPUMEHEHUS U PacyeT.

OO0paboTka BOJBI B CIIOE
B3BEIICHHOTO OCaJIKa.
Tune! ocBeTANUTEICH, UX
TEXHOJIOTHYECKas
olleHKa, 00JIacTh
MIPUMCHCHHS U
METOJIMKA pacuerTa.
O6paboTka BOJIBI
bnoTtarueit.

O06paboTka BOABI B €J10€ B3BELIEHHOr0 ocajka. droTauus.

O06paboTka BOABI B €J10€ B3BELIEHHOI'0 0CAKa, TEOPETHUECKUE OCHOBBI
nporiecca. TUbl ocBeTIINTENEH, UX TEXHOJIOTnYecKas oneHka. O0nacth
NpUMEHEeHUs U MeToJluKa pacuera. IHTeHcupukanus padoTsl
ocseriuTeneit. O6paboTka BoJIbl (hi1oTanmeit, TEOpeTUYECKHE OCHOBBI
nporiecca, BUbI (rotauuu. Konerpykius ¢gaoratopos, 001acTh
NPUMEHEHHs, TEXHOJIOIHYecKast OlleHKa paboThl U METO/IMKA pacyerTa.

Ynanenne npumeceit
BOJIbI  (pUIBTPOBAHUEM
9yepe3 36pHUCTBIE
3arpys3Ku

VY nanenue npumMeceit Bo/ibl PUIBTPOBAHUEM YEPE3 3EPHUCTBIE 3arPy3KH
TeopeTtnueckre 0CHOBBI Mporiecca (GUIbTPOBAHUS BOJIbI UEPE3 3EPHUCTHIE
matepuaisl. Kinaccudukanus ¢punbtpoB. CKOpble OTKPBIThIE U HAIIOPHBIE
(GUIbTPHI, UX YCTPOMCTBO U pacyeT. KOHCTPpYKTUBHBIE 3JIEMEHTHI CKOPBIX
¢unbTpoB, puiakTpyroure Mareprainsl. [IpoMbiBka GUIBTPOB.
O6opynoBanue ckopbix QuiIbTpoB. [1yTu noBbIIeHUs TPA3EEMKOCTH
CKOPBIX (PUIBTPOB; (PUIBTPBI C KPYITHO3EPHUCTOMN, ABYXCIIONHON
3arpy3koil. KoHTakTHbIE OCBETINTENN U KOHTAKTHBIE (PUIIBTPBI, TPUHIUI
paboThI, X YCTPONCTBO U pacyeT, 00JacTh MpUMEHEHUs. MeJIeHHbIe
buIbTPBI, 0COOEHHOCTH YCTPOICTBa U pabOThI, X pacueT, 001acTh
MPUMEHEHHUS.

O6e33apaxxuBaHuE BOIBI

O06e33apakuBaHUE BOJIBI

MeTtonapl 06e33apaxuBaHusI BOJIbI, HX Kiiaccuukanus, 00J1acTh
npumeHeHus. O6e33apakuBaHuE BOIBI CUIIBHBIMU OKHCIUTEIISIMH,
MexaHu3M JercTBus. O6e33apakuBaHue BOJBI XJIOPOM U €T0
npou3BOAHBIMU. OnpeiesieHre 103 peareHTa 1 BpeMeH! KoHTakTa. Mecra
U CTIOCOOBI BBEACHUS XJI0pa B 00pabaTbiBaeMyto Boty. Opranusarus
XJIOPHOTO X03s1iicTBa. Cxembl 00e33apaKuBaHus BOJBI JKUJIKUM XJIOPOM,




XJIOPHOW M3BECTHIO, THIIOXJIOPUTAMH HATPUS WIN KBS, THOKCHIOM
xyopa. O6e33apaxMBaHUe BOJBI 030HOM: XHMH3M IpoIiecca,
TEXHOJIOTUYECKass cxema. [I[puroroBieHre 030HOBO3IYITHON CMECH U
crocoObl €e cMeIMBaHus ¢ oOpabaTeiBaeMoli  BOJIOM. Pexyneparius o30Ha.
O0e33apakxrBaHue BOJBI TIEPMAHTAHATOM KaJHsl U HOJJOM, TEXHOJIOT S,
oOacth nmpuMeHeHus. O0e33apaKMBaHUE BOJIBI YIbTPa(UOIECTOBBIMU
Jy4aMH, CYIIHOCTb MIPOIIecca CXeMbl M KOHCTPYKIIMH aliapaToB, 00JacTh
npuMeHeHus. O0e33apakrBaHue BOIBI HOHAMH cepedpa, YIbTPa3ByKOM,
AJIEKTPOTOKOM  BBICOKOW YaCTOTHI.
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Je3onopauust BOJbI

Je3onopauust BOJbI

OOmmue cBeIcHHs O MPUYMHAX BO3ZHUKHOBEHUS HEXKEIATEeIIbHBIX
MIPUBKYCOB U 3a11axoB. MeTo 1l 00phOBI C MPUBKYCAMH U 3allaXaMHu, UX
KJ1acCU(pUKaLUs, 001aCTh MPUMEHEHHS. ASPAIMOHHBIA METO/T
JI€30/I0PALMK BOJIBI, CYIIIHOCTh mporecca. KOHCTPYKIMK  adparimOHHbIX
YCTPOMCTB M aIlapaTroB, 0COOCHHOCTH MX pa0OThI, METOJIMKA pacueTa.
Hcnonp30BaHue CUIIBHBIX OKHCIUTENCH IPH yIAJICHUH TPUBKYCOB U
3aIaxoB, XUMHU3M IIPOIecca, TEXHOJIOTHYECKHE CXeMBbl. J[03bI OKucauTenei
1 BbIOOp MecTa uX BBeJeHUS B 00padaThiBaeMyto Boay. COpOILIMOHHBIM
METOJI I€30I0PAIMH BOJIbI C UCIIOJIb30BAHUEM CYCIICH3UU aKTHBHOTO
MOPOIIKOOOPA3HOTO YIJIs WK IyTeM (DUIBTPOBAHUS Yepes3
rpaHyJIUPOBAaHHBIN yroib. OcOOEHHOCTH YCTPOICTBa U PabOTHI YrOIBHBIX
¢bunbTpoB. Perenepanus aktuBHOTO yriist. OKHCIUTENBHO-COPOIIMOHHBIE
METO/IbI JIE30/I0PAIlUH BOIBI, CYIITHOCTh M 00J1aCTh PUMEHCHUSI.

11

O0e3xene3uBalHue U
JCMaHIraHalusi BOIbI

OO06e3xele3MBaHNEe U IEMAHTaHALIUS BOJBI

DopMBbI U cCoZIep KaHKE JKelle3a B MPUPOAHBIX Boaax. Kinaccuduxanus
METO/IOB M TEXHOJIOTHYECKUX CXEM 00€3)KeIe3UBAHUS IPUPOIHBIX BOJI.
TexHosornueckuii aHajin3 BOAbI AJis BBIOOpAa METO/1a U COOPYKEHU
nedeppuzanuu Boasl. Pacuer u mpoeKTUpPOBaHUE YCTAaHOBOK
o0e3KeNie3uBaHUsI BOJIBI. Y TaJieHue KeJie3a U3 MaXTHBIX U 000POTHBIX
BOJI, 00€e3KeJIe3NBaHNEe KOHEHCAaTa TeINIOCHUIOBEIX CTAHIINHI 1
MUHEpaJIbHBIX BOJ. ['eHe3uc MapraHiia B MPUPOIHBIX BOJIAX.
Kinaccudukanmst METOIOB U TEXHOJIOTUYECKHUX CXEM JIEeMaHTaHAIIUH
MIPUPOJIHBIX BOJI, XUMH3M ITPOIIECCOB, TPOCKTUPOBAHUE YCTAHOBOK.
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OO6mue BOMpOCH!
MPOEKTHUPOBAHUS
BOJIOOYHCTHBIX
KOMILJIEKCOB.
CoopyxeHus s
00pabOTKH MPOMBIBHBIX

B0/ (pUIBTPOB

OOmie BOMPOCH TMPOEKTUPOBAHHS BOJIOOYHCTHBIX KOMITJIEKCOB.
Coopy>xenus A o00pabOTKU IPOMBIBHBIX BOJ (PHIIBTPOB

OCHOBHBIE TIPUHIIMITBI PEIICHHSI THITJIAHA U BBICOTHOW CXEMBI
BOJIOOYHCTHOTO KOMIIJIEKCA C YYETOM HCITOJIb30BAHUS pelibeda MECTHOCTH,
OpTaHU3aIH 30Hbl CAHUTAPHOW OXPAHBI U PE3EPBUPOBAHUS TEPPUTOPUHU
Ha pacmupenue. [ToncoOHbIe 1 BCITOMOTATEBHBIE COOPYKEHUS U
MTOMEMICHHUS BOJIOOYHNCTHOTO KOMITIeKca. [[pUHIMITEI KOMITOHOBKH
BOJIOOYHCTHBIX COOPYKEHUH 110 TIOATOTOBKE BOJIBI JIJIST XO3SHCTBEHHO-
MUTHEBBIX HYX/I. THITOBBIE pEIIEHHUS BRICOTHBIX CXeM KOMITOHOBKH U
TCHIUTAHOB BOJIOOYUCTHBIX KOMITIEKCOB. OO0OPOT MPOMBIBHBIX BOJI, €TI0
TEXHUKO-3KOHOMHUYECKOe 000CHOBaHHE. TeXHOIOTHUECKUE CXEMBI U
COOpYKEHHSI IT0 00pabOTKe MPOMBIBHBIX BOJI. METOIBI M COOPYKEHUS 110
00paboTKe M YTUIIU3AIMH OCAIKOB MPOMBIBHBIX BOI. COCTaB M CBOMCTBA
OCaJIKOB. Y THIM3AIHsI 00€3BOKEHHBIX OCa/IKOB.

5.2. IlpakTuyeckue 3aHsATHS

HanmenoBanue pasaciia

No o
a3 Y T€MBI IIPAKTUYECKUX HaumenoBanue u cogepxanue NpakTUYECKUX 3aHATHI
p 3aHATUU
1 XapakTepucTaKa XapakTepucTHKa COCTaBa MPUPOIHBIX BO. TpeOoBaHMsI, IPEbIBIsIEMbIC




COCTaBa IPUPOIHBIX
Boj. TpebGoBanus,
Hpel[’bHBJI}IeMBIG K

Ka‘-IeCTBy BOIbI

K Ka4eCTBY BOJBI X035 HCTBEHHO-ITUTHEBBIX BOJIOTPOBOJIOB.
Nzyuenune tpedoBanmii CanlluH 2.1.4.1074-01.

XO3SIUCTBEHHO-
MMATHEBBIX
BOJIOITPOBOIOB.
OCHOBHBIE OCHOBHBIE TEXHOJOTUYECKHUE MPOIIECCHI U METOABI 00pPaOOTKH  BOJIBI.
TEXHOJIOTHYSCKHE TexHonornueckue cxeMbl yiIydlieHus kauectBa Bojbl. KoarynupoBanue

IIPOLIECCHI U METO/TBI
00pabOTKH BOJIBI.

MIpUMECEH BOJIbI.
PacueT TpeOyemMbIX 03I KOAryJIsTHTa | IOIIICIAYMBAIOIIETO PeareHTa,

2 TeXHOJIOTHUECKHE BBIOOP COCTaBa COOPYKEHUM ISl TIOJTYYCHHUSI BOJIBI TUTHEBOT'O KAa4eCTBA.
CXEMBI YIIy4ILEHUS Pa3paboTka BHICOTHO-TEXHOJIOTHYECKUX CXEM.
KayecTBa BOJBI.
KoarynupoBanue
MpUMECEH BOJIbI.
CMecuTeIbHbIC CMmecuTenbHbIE YCTPOHCTBA M KAMEPHI XJI0MbeoOpa3oBaHUsl.
3 yCTpoiicTBa M Kamephl | PacyeT BUXPEBOro CMECHTEIIsl, pacueT waikbosoro cmecurels. Pacuer
XHOHBCO6paSOBaHI/IH. KaMCpbl XHOHBCO6pa3OBaHI/IH
Pearentnbie xo3giicTea. | PearentHeie xo3siictBa. CoopyxeHust 1 000pyA0BaHUE PEareHTHBIX
4 CoopyxeHus u XO3SUCTB.
06opy0oBaHKE Pacuer peareHTHBIX X034HCTB KOAryJIsiHTa, U3BECTH, TUIIOXJIOPUTA HATPHS,
peareHTHBIX XO3SiiCTB. | @AMMUAYHOI BO/bL. Pacuer 030HaTOPHOM.
[IpenBapuTeIbHOE OCBETICHUE BOJIBI
5 I[IpenBapuTenbHOE [IpenBapuTebHOE OCBETICHUE BOABI (DUIBTPOBAHUEM YepPEe3 CETKU, TKAHH,
OCBETJICHUE BOJIBI MTOPHCTHIC JIIEMEHTHI, B TIOJIC IIECHTPOOEIKHBIX CHJI. PacueT 6apabaHHBIX
CETOK U MUKPO(DUIBLTPOB
VnaneHue B3BEIICHHBIX BEIIECTB OCAKICHUECM
6 Y RaJleHHe B3BELICHHBIX N3yuenune TpyOOnpoBOaHOM OOBI3KH, KOHCTPYKTUBHBIX OCOOCHHOCTEH U
BCILCCTB OCAMACHUEM | 1y cyeT ropH30HTAIBHOTO OTCTOMHHKA.
OO0paboTka BOJBI B CIIOE B3BEIIEHHOTO ocaaka. DioTarus.
O6paboTka BoEI B Cl0€ THIIBI OCBETIIUTEINEH C B3BEIICHHBIM OCaJIKOM, HX TEXHOJIOTHYECKast
B3BCIICHHOTO OCa/IKa. OIIEHKa, 00JIaCTh MPUMEHEHUS U METOMKA pacyera. Pacuer ocBeTnuTens
Tunel ocBeTIIMTEIIEH, NX
CO B3BEIICHHBIM OCaIKOM KOPUJAOPHOT0 THMA
TEXHOJIOTHYCCKAas
7 olleHKa, 00J1acTh
MIPUMCHCHHUS U
METOJMKA pacyera.
O6paboTka BOJIBI
bnoTtarueit.
Vianenue npumeced |Ymamenue mnpumecedl Boabl (QUIBTPOBAHHMEM HEPE3 3CPHUCTHIE 3arPy3KU
g | Bome ¢unsTpoBanuem |Pacuer ckoporo gunsTpa. PacyeT KOHTakTHOrO MpeduiIbTpa U
yepe3 3epHUCTHIE KOHTaKTHOT'O OCBETJIUTEIIS
3arpy3Ku
O06e33apakuBaHUE BOJIBI
MeTtonapl 06e33apaxuBaHusI BOJIbI, HX Kilaccuukanus, 00J1acTh
9 | ObessapaxuBanye BoJbI npumeHenus. O0e33apakuBaHuE BOABI CUIILHBIMU OKUCITHTEIISIMH,
yIbTparOIETOBBIM O0TydeHHEM, HOHAMH cepelpa, YIbTPa3BYKOM.
Je3omopanust BOAbI
10 Jlesomopanus BOJIBI MeTtoapl 60pBOBI ¢ MPUBKYCAMH M 3allaxaMu, UX Kiaccudukaius, 0061acTb
MIPUMCHCHHS.
O06e3xene3uBalne U JeMaHraHaIis BOIbI
11 OGeswenesuBaiue 1 | OGeswenesupanme u nemMaHraHanusi Bojbl. DOpMbl U cosiepikaHne

JeMaHTaHaIlus BOJbI

KeJe3a ¥ MapraHiia B MpUpoIHbIX Bojax. OCHOBHBIE METOBI U




TEXHOJIOTHYECKUE CXEMbI 00€3KEJIC3NBAHMS M IEMaHTaHAIIUN TTPUPOTHBIX
BOJIL.
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OO6mme BOMPOCHI
MIPOEKTUPOBAHUS
BOJIOOYUCTHBIX
KOMILJIEKCOB.
CoopyxeHus st
00pabOTKH TPOMBIBHBIX
BOJ GUIBTPOB

OOmue BOMpPOCHl MPOEKTUPOBAHMSI BOJOOYHCTHBIX KOMIIJIEKCOB.
Coopy>xenus aist 00pabOTKU IPOMBIBHBIX BOJ (PHIIBTPOB

OO0mue BOMpPOCH MPOEKTUPOBAHUSI BOJOOYHCTHBIX KOMIUJIEKCOB.
OcHOBHbIE MPUHIUITBI PEIICHUS TeHITJIaHA U BHICOTHOM CXEMBbI
BOJIOOYMCTHOTO KOMILIeKca. [[puHIIUITBI KOMITOHOBKH BOJJOOYMCTHBIX
COOPYKEHHUIA.

5.3. JJaGoparopHbie pabOThI

HanmenoBanmne pasgciia

pJ::ﬂ U TeMbI JIa0OpaTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX paboT
pabor
XapakTepucTiKa OrnpeseneHue mokas3aTesei KauyecTBa BOIbl
cocTasa mpupoanbix | Onperenenre UBETHOCTU U MyTHOCTH BOJbI. Onpenenenue PH u
BoA. TpeboBanus, EJIOYHOCTH BOJBIL.
1 MpeAbIBIsIEMBIE K
Ka4eCTBY BOJIbI
XO3SIICTBEHHO-
MTUTHEBBIX
BOJIOTIPOBOJIOB.
OCHOBHbBIE OnpeneneHne ONTUMATBHBIX JI03 PEareHTOB JUIsl 00CCIIBEUNBAHUS BOJIBI.
TEXHOJIOTMYECKHUE Ornpezenenne ONTUMAIBHBIX 103 KOATyJISTHTOB, MOIIIETaYUBAIOITUX
IPOILIECCHl M METObI | PEAreHTOB U (IIOKYJISHTOB.
00pabOTKH BOJIBI.
2 TexHomornueckue
CXEMBbI YIIYUIICHHS
KauecTBa BOJIBI.
KoarynupoBanue
IpuMecen BOJBL.
OCHOBHbBIE DNEKTPOXUMHUYECKOE KOATyJTHPOBAHUE BOJIbI
TEXHOJIOTMYECKHUE Ornpenenenre ONTUMAIBLHOM 10361 aHOJTHO PACTBOPEHHOTO KOAryJIsiHTa
IPOIIECCH M METOABI | (ATIOMUHMS) I 0OECUBEYNBAHMS BOIBI
00paboTKH BOJBI.
2 TexHomornueckue
CXEMBbI YIIYUIICHHS
KauecTBa BOJIbI.
KoarynupoBanue
IIPUMECEN BOJBI.
Ornpezenenne 0ca)x1aeMOCTH B3BEILICHHBIX BEIIECTB B IPUPOJHOM BOJIE
6 Yaanenue B3BCIICHHBIX | Toy o ormaeckoe MOJIEJIMPOBAaHUE MpoIiecca YAaleHUs B3BEIIEHHBIX
BCEIICCTB OCAKACHUEM | pornectB OCAXICHHEM.
Vianenue npuMecedl |Ynaanenue mpumeceld BOABI  (HIBTPOBAHMEM YEPE3 3€PHUCTHIE 3arPY3KU
g | Bome ¢unsrpoBanuem |Vccaenosanue rpaHyIo0METPUYECKOTO COCTaBA 3€PHUCTOTO

4epe3 3ePHUCTHIC
3arpy3Kku

¢buIbTpyIOIIETo MaTepuana

5.4. CamocTosTenbHas paboTa 00yJaroMxcs

Ne | HammeHnoBaHnue pasuena o
CopepxaHre caMOCTOSITEIBHON pabOThI
pa3)1 AUCHUIIIINHBI 1 TEMBbI
XapaxkTeprCTHKa XapakTepucTHKa cOCTaBa MPUPOIHBIX BOJ. TpeOoBaHMs, IPEbIBIIEMbIE
1 cOoCTaBa HpHpOI{HBIX K Ka'—IGCTBy BOIbI X03$II\/'ICTBCHHO-HI/ITBGBI)IX BO}IOHpOBO}IOB.

BoJ. TpebGoBanwus,
MPEIbABIISEMBIC K

N3ydeHne neKMOHHOI0 MaTepuaa u MoJAroToBKa K 1a00paTopHOit




KauCCTBY BOJIbI

pabore

XO3SUCTBEHHO-
MMATHLEBBIX
BOJIOITPOBOJIOB.
OCHOBHBIE OCHOBHBIE TEXHOJIOTHYECKUE TPOIIECCHI M METOIBI OOPAaOOTKH  BOJIBI.
TEeXHOJOTHYeCKIE TexHonornueckue cxeMbl yiIydylieHus KadectBa BoAbl. KoarynupoBanue

IMpOoUEeCChbl U MCTOABI
00pabOTKH BOJEI.

IIpUMeECEN BOABI.
OmnpeneneHyue pacyeTHBIX /103 PEareHTOB, YCIOBUS BBEACHUS UX B

2 TeXHOJIOTUUECKHE o0OpabaTeiBacMyI0 BOJy B KYpcOBOM MpoekTe. PazpaboTka BRICOTHO-
CXEMbI yJIyUIICHUS TEXHOJIOTHYECKON CXEMBI B KypCOBOM IpoeKkTe. M3yueHue IeKIMOHHOTO
Ka4yecTBa BO/IBL. marepuana. [lonroroska k mabopaTopHbM paboTam
KoarynupoBanue
IIPUMECEN BOJBI.
CMmecuTenbHbIC YCTPOHCTBA U KAMEPHI XJIOMbEOOpa30BaHUs
CMecHuTeIbHBIC N3ydenune neKIMOHHOTO Martepruaiia. PacueT cMecuTeneil u kamepsl
3 YCTPOKCTBA U KaMephl xyonbeoOpazoBanws (pu Hannauun) B KI1. PazpaboTka ueprexeit
XJIONbEOOPa30BAHNSL. (Momenn) cMecHuTeNe U KaMephl XJIOMbeoOpa3oBaHus sl rpaduaecKoi
gactu KII.
. Pearentnblie xo3giicTBa. CoopykeHHUs 1 000pYyJ0BaHHE peareHTHBIX
PearenTHbIC X03511CTBA. XO3SHCTR.
4 Coopysxenns u Pacuer peareHTHBIX XO3SIACTB KOATYJIsTHTA, U3BECTH, THIIOXJIOPUTA HATPUS,
obopynosatue aMMuadHOl Bobl. PacueT o30HaTOpHOI. Pa3paboTKa COOTBETCTBYIOMIEH
PEAreHTHBIX XO3MHCTB. | 4oyt kypcoBoro mpoexTa
[IpenBapuTeIbHOE OCBETICHUE BOJIBI
5 IIpenpaputenbHoe W3ydeHue NeKIIMOHHOTO MaTtepuana. Pacuer 6apabaHHBIX CETOK WIIH
OCBETJICHUC BOJBL MUKPO(PIIBTPOB B KYPCOBOM MPOEKTE.
VY naneHue B3BEIICHHBIX BEIIECTB OCAXKICHUEM
V nanenue B3Bemmennbix | YI3ydeHne 1eKIMOHHOro MaTepuaia. Pacdyer n npoekrupoBanue
6 BEIIECTB OCAKJIeHHeM | TOPH30HTAIbHOrO oTcToMHNKa B pamkax KII. Tloaroroska k 1abopatopHoi
pabote
O0paboTka BOJBI B CJIO€ B3BEIIEHHOTO ocajaka. diorarus
O6paboTka BOJBI B CIIOE W3 P N
ydeHUe JIEKIIMOHHOTO MaTepuana. PacueT u BbITIOIHEHHE YepTexen
B3BCILICHHOTO OCa/lKa. (MOJIeIM) OCBETIIUTENS CO B3BEIICHHBIM OCAJIKOM.
Tumnel ocBeTIMTENEH, UX
TEXHOJIOTHYECKas
7 olleHKa, 00J1acTh
MIPUMCHCHHUS U
METOJIMKA pacuerTa.
O6paboTka BOJIBI
bnoTtarueit.
Vianenne npumMeceil | Y/al€HUE IpUMECEH BOAbI (UIBTPOBAHMEM YepE3 3ePHUCTBIE 3arPy3KH
g | BomBI dubTpoBannem |M3ydeHue JEKIMOHHOTO MaTtepraia. Pacyer v BbINOIHEHNE YepTeKe
uepes 3epHUCTHIE (Mozxenu) ckoporo GUIbTpa U/ MU KOHTAKTHOTO TpeUIbTpa Win
3arpy3Ku KOHTakTHOro ocBetiiurens. I[loaroToBka k 1abopaTopHoii paboTe
0O06e33apaxuBaHue BOIBI
9 | Ob6e33apaxuBaHue BOJbI V3yuerue TeKIHOHHOTO Kypca
Je3omopanust BOAbI
10 HAesonopanus  BOLEI W3y4eHune JTIeKITMOHHOTO MaTepHrala.
O0e3xesie3uBaHue U O06e3xene3uBane u JEMaHI'aHaIlus1 BOJAbI
1 JeMaHTaHaI U BOIbI I/I3yquI/Ie JICKOMOHHOI'O Marc€purajia.
OGume  BOMpOCH OO0mue BOMPOCH MPOSKTHPOBAHHS BOJOOYMCTHBIX KOMILJIEKCOB.
12 HPOEKTHPOBAHHS CoopyxeHus s 00pabOTKU MPOMBIBHBIX BOJI (PMIIBTPOB

BOAOOYHCTHBIX

W3yueHne 1eKIMOHHOTO MaTepuana. Pa3paboTka reHepaibHOTo MIaHa




KOMILIEKCOB.
CoopyxeHnus st
00pabOTKHU IPOMBIBHBIX
BOJ (PMIIBTPOB

BomoouncTHOTO Komiuiekca B KI1. PazpaboTka 6j10ka OCHOBHBIX
coopyxenuil B KII, B ToM yncie BcmoMorareibHbIX MOMEIICHUH U
MTOMEILIEHUI peareHTHBIX XO3SIICTB.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIN MaTEpHUAIl IO U3YUYEHHUIO OUYMCTKH MPUPOIHBIX BOJ, TPAKTUYECKHUX
3aHATUHN, TPENoaraluX 3aKperieHue U3y4eHHOro MaTepuaia u (popmMupoBaHue y o0ydarouuxcs
HEOOXOIUMBIX 3HAHUI, YMEHHI U HaBBIKOB MO pa3paboTKe BOJOOYHCTHBIX KOMIUIEKcoB. Kpome Toro,
BaXHEHMILIMM ATAOM U3y4eHUs JUCIHUILIUHBI SABIISETCS CAMOCTOATEIbHAs paboTa 00yUyarouxcs ¢
HCIIOJIb30BAaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTHUH.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3yYEHHE TEOPETUUYECKUX BOIMPOCOB 10 BCEM Te€MaM JAUCIUIUIMHBI C UCIIOJIb30BAHUEM
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
JTUCIUILIMHBI 00Y4aroIUMCss HE00X0IUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHH MaTepHall U IOIOJHUTH €TO C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPHI;

- IPY CAaMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CIETIaTh KOHCIIEKT, UCIOJIb3Ys
pexomenioBanHbie B PITJ] nctounuku;

- MOJITOTOBHUTH TEKCTOBYIO U TPAPHUECKYIO YaCTh 0 BHIITOJIHEHHOMY KypCOBOMY MIPOEKTY;

7. OueHo4YHbIe MaTePUAJbI 1JIs1 IPOBEAEHUS TEKYIero KOHTPOJIsSl yCIeBAeMOCTH U MPOMeKYTOYHOi

- HOATOTOBUTHCS K 3aIUTE KypCOBOIO IPOEKTA;
- HOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALINH.

arrecTauMu 00y4aroIMXcs N0 AMCHHUILINHE (MO1YJII0)

7.1. HepequL KOMIIETEHIUM C YKa3aHHUEM 3TAIlOB UX q)OpMPIpOBaHI/IH B IIpOLECCC OCBOCHUA NTUCHUILIINHBI

Kozx u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
WHJIMKAaTOpa 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 TEXHOJIOTHYECKHE MTPOIIECCHI 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,
BeintostHenue 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 BeimonHenue 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 MPOEKTUPOBAHUS

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 3a/1aHUS WIH UHbIE MaTEepPHalibl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMbIE JJIs OLICHKH 3HAHUM, YMEHHUI U HABBIKOB U (WJIM) OMbITa MPOPECCHOHATBHON ASITENbHOCTH,
XapaKTEPU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIINN B MTPOLIECCE OCBOCHUS TUCIUTIIMHBI

3amaHus A IPOBEPKU CPOPMUPOBAHHOCTH MHAUKATOPOB JOCTxKeHUH kommnereHuit [1K-2.7, TTK-
3.2, 1IK-3.4

[IpakTrueckoe 3ananue

Paccunraiite TpeOyeMbie 103bI PEAreHTOB M COCTABJJIS IIOTYYESHHsSI BOJIBI TUTHEBOTO Ka4eCTBA IIPU
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 MOKA3aTENSIM COOTBETCTBYET TPeOOBaHUAM
CanlluH:

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

6) pH =8, Xob6m = 8,0 mr-sks/n, [lepmanranarnas oxucnsieMocTs 1,0 Mr/mn

B) pH =7, XKobu = 7,0 mr-ske/n, [lepmanranatHas okucisieMocTs 5,0 Mr/ma

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

2. JlomyckaeTcs I MPUCYTCTBHE B MUTHEBOM BOJIE pa3IMYMMbBIX HEBOOPY>KEHHBIM TJ1a30M
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, MPUCYTCTBYIOIINX B BOJIE B KOJUIOMJIHOM U
MOJIEKYJISIPHO-TUCTIEPCHOM COCTOSIHUH

T) - CyMMa KOHIIeHTpanuii katnonoB Ca2+ n Mg2+

1) — KOHIIEHTpAaI¥sl KPDeMHHUEBOM KUCIIOTHI B IIEpecYeTe Ha JBYOKHCHh KPEMHUS, HaXOSIIYIOCS B
HCXOJIHOM BOJIE

4. KakoBO MUHUMAaJIbHOE KOJIMYECTBO EMKOCTEH /Il XpaHEHUsI peareHTa OJIHOTrO TUIa Ha CTaHI[UU
BOJOHOATOTOBKHU?
a) 4 eMKOCTH




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

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

6. Kakas u3 ykazaHHBIX (QUIBTPYIOMINX 3arPY30K HE SIBISCTCS aKTUBHOM?
a) KBaplIeBbIH MECOK

0) aKTUBUPOBAHHBIC YTIIH,

B) MTOJTYOOOXOKEHHBIN JIOJIOMUT

7. Pacmnpenue 3arpy3Ku Ipu IpOMBIBKE, 3TO

a) IPUPOCT MACCHI 3arPy3KH 32 CYET BHOBb IPUHOCHMBIX B3BECEi
0) IpUPOCT MACCHI 3arpy3KH MPH JOTPYKEHUH (HUITBTPOB

B) YBEJIMYCHHE pa3Mepa 3epeH (PUIbTPYIOIIeH 3arpy3Ku

I') yBEJIMUEHHE BBICOTHI CJIOSI (PUIBTPYIOLIEH 3arpy3Kku

8. Kakoe yTBep:k/ieHHE PO MEJIEHHbIN (QUIIBTP SIBIISIETCS BEPHBIM?

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

0) 3a cueT OMOJIOrMYECKON TUICHKU Ha (DMIIBTPE MPOMCXOIUT B TOM YHCIIE€ N3BJICUCHUH U3 BOJIBI
OaxTepuii U BUPYCOB

B) OMoyornyeckas mieHKa Ha IOBEPXHOCTH (PHIIbTPA JIOJKHA OBITH TOJIIIMHON HE MeHee 1 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 MTOBEPXHOCTH PABHOBEIMUKOI0 MO0 00BbEMY 1Iapa.

UYeM Ooubliie 3Ta BeIMYUHA, TeM Bblle 3 dekT agcopOuun npumMecei u 60IbIIe TOPUCTOCTD
3aChIKU. YKAXKHUTE 3arpy3Ky ¢ HAanOOIbIuM KOdPHUITUEHTOM (HOPMBI:

a) KBapIEeBbII Mecok

0) KepaM3UT HeJlpOoOIeHBII

B) KE€paM3UT JIpOOICHBIH

10. Yro Takoe apeHaxxk CKOPBhIX PHILTPOB?

a) cuctema, rpeHa3HaueHHas JJisi paBHOMEPHOIO M0 BCE Iuouaau cobopa u 0TBo1a
npoUIBTPOBAHHON BOJABI M1 PABHOMEPHOT'O pacIpeIesIeHUs M0 IIIOMAAN (PUIbTpa MPOMBIBHOM BOBI

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
bunbTpyromei 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
JUCLUILIMHBL, @ TAK)XKE [10 OCHOBHBIM BOIIPOCAaM, BBIXOSIIMM 3a IPEAEIIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
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(hOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil nporpamme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

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

- TPaMOTHO 00OCHOBBIBAET X0/ PEIICHNUS 33/1aY;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJHEHUS 3aJaHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoi Mo AUCUMILIUHE (MOAYIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO 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 PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYXJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYphl UCIIOJIHEHU S 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

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

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI 663 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 pPYKOBOJACTBOM MperioaaBaTejisd pellaTb CTAHAAPTHBIC 3a1la4r
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 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 UICTOYHUKOB, PEKOMEHI0BAaHHBIX paboueil mporpaMmoit 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

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. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB M (WJIHM) ONbITa TPO(eCCHOHATbHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

IIpumepHBIE BOITPOCHI

1. XapakTepucTrka cocraBa IpupoAHbIX Bo. [Ipumecu Boasl. duznueckue, MUKpOOHOIOTHYECKHE
U Mapa3uToNIoOrnyecKre nokasareian kayectsa BoJbl. TpeboBanus CanlluH mo stum nokazaresnsm.

2. XUMHYECKHUE U PaJHallMOHHbIE TOKa3aTeIN KauyecTBa BOJIbI IPUPOIHBIX HCTOYHUKOB. TpeboBaHus
CanlluH no stum nokaszarensM. KoHTposib kauecTBa MUTHEBOW BOJBI.

3. MeToap! ynydnieHus: Ka4ecTBa BOAbI, OCHOBHBIE TEXHOJIOIMUECKHE IIPOLIECCH U COOPY>KEHHUS JUIs
UX OCYLIECTBIICHUS.

4. TexHOJIOTHYECKUE CXEMbI OCBETIICHHS, 00ECIIBEUMBAHUS U 00€33apaKMBAHUS BOJIBI.
Knaccudukanus cxem. CocTaB cOOpyKeHUH U X Ha3HAUYEHUE.

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 CIIOBUS IPUMEHEHUS.

7. TexXHONOrn4YecKasl CXeMa BOAOIPOBOAHBIX OYMCTHBIX COOPYKEHHUH C OCBETIUTEISIMU C
B3BELLICHHBIM OCAJIKOM U (QUIbTpaMU. Y CJIOBUSI IPUMEHEHUSI.

8. TexHosornyeckast cxeMa BOJOIPOBOJIHBIX OUUCTHBIX COOPYKEHUH ¢ KOHTAKTHBIMU
OCBETIUTENSAMHU. Y CIIOBUSI IPUMEHEHHUS.9. TexHOoIornueckas cxema BOJOIPOBOIHBIX OUMCTHBIX




COOpYKEHHUH ¢ mpe@uiIbTpamMu U GUIbTpaMu. Y CIIOBUS IPUMEHEHUS.

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

11. Be16op cxembI U coCTaBa COOPY>KSHHH /IS TOATOTOBKH BOJIbI MUTHEBOTO KaYeCTBA.

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

13. KoarynsHTsl, (hJIOKYJISHTHL U HIEIOYHBIE peareHThl, IPUMEHsIEeMbIe Ha BOJAOIMPOBOIHBIX
OUYHCTHBIX COOPYKEHUSX.

14. Onpenenenue 103 peareHToB. [lopsiok BBOAa peareHToB B 00padaThIBa€MyIO BOAY.

15. TexHoMOrMYECKUE CXEMBI PEAreHTHBIX XO3AHUCTB KOATryJISIHTOB C CYXHM U MOKPBIM XpaHEHUEM
pearenToB. OmnpeneneHre 00beMOB CKJIa/I0B, PACTBOPHBIX U PACXOHBIX OAKOB.

16. TexHomornyeckue cxeMbl U3BECTKOBBIX X035UCTB. OnpezeneHue 00beMOB CKIIaJ0B U PACXOTHBIX
0aKoB.

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

18. lo3aTopsl pearenToB. Knaccudukanus. [ToraBkoBeril 1o3atop. J{o3aTopsl cyXxoro peareHra.

19. Jlo3aTop M3BECTKOBOrO MOJIOKa OYHKEPHBII aBTOMAaTHYECKH{, HACOCHI-103aTOPHI.

20. Cmecutenu. Knaccudukarus. Cxembl. OCHOBBI pacuerta.

21. Kamepsl xnonbeodpazoBanus. Cxembl. OCHOBBI pacyeTa.

22. OcBetnienue Boabl oTcTanBaHueM. Kpusble ocaxnaeMoctu. ['Opu30HTaNbHBIE OTCTORHUKY.
Cxewmpbl. Pacuer.

23. BeprukaibHble oTCTOWHUKH. Cxembl. Pacuer.

24. PanuanbHble OTCTOMHUKH. TOHKOCIOMHBIE OTCTOMHUKH. [I[pMeHEeHE TOHKOCIONHBIX MOIYJIeH
JUTS. UHTEHCU(UKAIIMH PaOOThI JPYTUX OTCTOMHUKOB.

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

26. OcBetnurenu ¢ B3BemeHHbIM ocajgkom BHU BOATEO u BHUUI'C-2. Cxewmsl. Pacuer.

27. Y nanenue u3 Bojbl npumMeceit puiabrpoBanueM. Tumbsl GuiabTpoB. KOHCTPYKTHBHBIE CXEMBI
CKOpbIX (punbTpoB. OCHOBHBIE 3JIEMEHTHI, 000PYJOBaHUE.

28. GunbTpyrolme MaTepralibl, TpeOoBaHus K HUM. ['paHylioMeTpruyecKuil cocTaB, MEXaHUYeCcKas
POYHOCTh, XUMUYECKAsi CTOMKOCTb.

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

30. HmwxkHss pacnipeaenuTebHas cuctema (npeHax) GuibTpoB. YcrpoiictBo. OCHOBHI pacyera.

31. IlpomsiBka GuibTpoB 1 KO ¢ pacumpenneM 3arpy3ku. Y CTpOHCTBO U pacyeT BepXHeH
pacnpenenuTeIbHON CUCTEMBI

32. IlpomsiBka GuibTpoB u KO 6e3 paciupenus 3arpy3ku (BOAOBO3IyIIHAS IPOMBIBKA C
TOPU30HTAIBHBIM OTBOJIOM BO/JIbI). Y CTPOMCTBO M pacyeT CUCTEMBI OTBOJA IIPOMBIBHOM BOJIBI.

33. KoHTaKTHbBIE OCBETIUTENU. Y CTPOUCTBO, MPUHIUM PaOOTHI.

34. Pacuet ¢punbtpoB u KO. PerynupoBanue ckopoctu puinbTpoBaHus

35. O0e33apakuBanue Bojibl. OCHOBHBIE METO/Ibl. XJIOPUPOBaHUE, 000PYIOBaHHE ra30BbIX
XJIOPATOPHBIX.

36. O0e33apakuBaHuE BOJIbI TUIIOXJIOPUTOM HATpUS.

37. O0e33apakuBaHue BOJIbI XJIOPUPOBAHUEM ¢ aMMOHM3anueil. O6opy1oBaHNE AMMOHU3AaTOPHBIX.
O6e33apaxuBaHKe BOJAbBI C TOMOIIBIO OAKTEPHUIIMIHOTO 00IyUEHUSI.

38. O30HHpoBaHue BoAbl. CXEMBI 030HATOpPA U 0O30HATOPHOU yCcTaHOBKH. KOHTaKTHBIE pe3epByaphl.
O6paboTka OCTAaTOYHOTO 030HA.

39. Y nanenue u3 BOABI MPUBKYCOB U 3araxoB (je30a0parius Boasl). OCHOBHBIE METO/IbI, COCTaB
COOPYKEHHUI.

40. O6e3xkenesuBanne Boabl. OCHOBHBIE MeTOABI. O0€e3Kene3nBaHne MOA3EMHBIX BOJ METOIOM
YOPOILEHHOHN a’panuu

41. OGe3xene3nBaHNe BOABI METOJOM adpalli Ha CHEIUATBHBIX COOPYKEHHIX ¢ (puibTparuen, ¢
UCIIOJIb30BaHUEM peareHToB-okucauTene. Ooe3xene3nBaHue BOAbl TOBEPXHOCTHBIX HCTOYHHUKOB.

42. Y nanenue u3 BOJIbl Mapranua (JieManraHanus BoJisl). OCHOBHBIE METO/IbI M TEXHOJIOTMYECKHE
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 1)1 poBepKU CHOPMUPOBAHHOCTH MHIUKATOPOB NOCTIKEeHUs KomneTeHmid 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 MyTHOCTB: 30 mr/i1, MakcumanbHas 1iBeTHOCTh: 40 rpas., B
BOJIC MOT'YT IIPHCYTCTBOBATh XJIOP(EHOJBHBIE 3amaxy. B Bo/ie MPUCYTCTBYET JOCTATOUHBIN HIETOYHON
pe3epB AJs IPOBEACHMSI IIPoLiecca KoaryIupOBaHHUsL.

3amanue 2.

PazpaboTaTh TEXHOJOTUYECKYIO CXEMY MOJATOTOBKH BOABI MUTHEBOI0 KAYECTBA MPH CIICTYIOIITUX
HCXOJHBIX TaHHBIX:

Pacxon: 19000 m3/cyr. MakcumanbHast MyTHOCTB: 500 Mr/n, MakcumanbHas IBeTHOCTh: 70 rpai.,
3anaxu ¥ IPUBKYCHI B Bojie: 4 Oamia. Heo6xoaumo mperycMOTpeTh MoAIIeIaYnBaHUE

3ananue 3.

Pa3pa60TaTI> TEXHOJIOTHYCCKYIO CXEMY IMOATOTOBKH BOJbBI IIMTHCBOTI'O KAUCCTBA IIPU CICAYIOIIUX
HCXOOHBIX JaHHBIX:

Pacxox: 20000 m3/cyr. Makcumanbnaas MmytHOCTh: 2000 Mr/i, MakcumanbHas riBetHocTh: 110 rpan.,
B BOJIE MPUCYTCTBYET JOCTATOYHBIN IIETIOYHON pe3epB I MPOBEACHUS MPOLIEcCca KOaryJInpOBaHHsL.

3aganue 4.

Pa3paboraTh TEXHOJIOTUYECKYIO CXEMY MTOATOTOBKH BOJIbI MUTHEBOTO KAYE€CTBA MPH CIECAYIOIINX
HCXOJHBIX TaHHBIX:

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

3amanue 5.

PazpaboTaTh TEXHOJIOTUYECKYIO CXEMY MOJTOTOBKH BOJIbI MIUTHEBOTO KAYECTBA MIPH CIICTYIOIINX
WCXOJHBIX JaHHBIX:

Pacxon: 32000 m3/cyt. MakcumanbHas MyTHOCTE: 160 Mr/n, MakcuManbHas IBETHOCTR: 60 rpan., B
BOJIE MOTYT MPUCYTCTBOBATH XJI0p(heHOoNIbHbIE 3amaxu. Heo0XoaumMo mperycMOTpeTh MoAlIeIaduBaHuE.

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

[IpoekTupoBaHue BOJONPOBOAHBIX OYMCTHBIX COOPYKEHHUM (OIHOCTYIIEHYATasi CXeMa: KOHTAKTHbIE
OCBETJIUTEIHN)

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

[IpoexkTupoBaHue BOJONPOBOJHBIX OUYMCTHBIX COOPYXEHHUH (IBYXCTyNEeHYaTasi CXeMa: OCBETIUTENN
CO B3BEIICHHBIM 0CAJKOM U CKOpbI€ QUIBTPHI)

[IpoekTupoBaHue BOJONPOBOJHBIX OYMCTHBIX COOPYXKEHHUH (IBYXCTyNEeHYaTas cxema:
TOPU30HTAJIbHbIE OTCTOMHUKU U CKOpPbIE PUIIBTPHI)

HpI/IMC‘-IaHI/ICI KaXKIOMY CTYACHTY BbIACTCA YHUKAJIBHOC 3a/IaHUC. I/ICXO,Z[HLIe JaHHBbIC
paszmematorcs B LMS Moodle (https://moodle.spbgasu.ru/course/view.php?id=1364)

7.5. Metoanueckne MaTepuasl, ONpeaesoIne MPoLeaypbl OEHUBAHNS 3HAaHNN, YMEHUH, HABBIKOB U
(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
MPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXKYTOUHOM aTTecTallui 00y4yarommnxcs.
[Iponentypa orieHnBaHust GOPMHUPOBAHUS KOMIIETCHIIMN TPU MPOBEICHUN TEKYIIETO KOHTPOJIS
npuBesiEHa B 1. 7.3.
TunoBble KOHTPOJIBHBIE 3aJaHUS WM MHBIE MAaTEPUAJIbl TEKYILETO KOHTPOJISI IPUBEEHBI B IT. 7.2.



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

Moodle (https://moodle.spbgasu.ru/course/view.php?id=1364)
7.6. Kputepun onieHuBaHus COPMHUPOBAHHOCTH KOMITETCHIIMM IPH TTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOEHUS U OLIEHKA
OrneHka OrneHka
«HEYIOBJIETBOPUTEITh | «YAOBICTBOPUTENBH | OLEHKA «XOPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3aYTEHO» «3a4TEHO»
YpoBeHb OCBOEHUSA | YPOBEHb OCBOCHHSI | YPOBEHb OCBOCHUSA YpoBeHb OCBOEHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «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 § BCECTOPOHHHUE. Y MEHUS
OLICHHBAHNS (bparMeHTapHbI U PEenpOAYKTUBHBII YCIIELTHO
HOCSIT Xapakrep, IIPUMEHSIFOTCS K
PEenpoOAYKTUBHBII IPUMEHSIOTCS K PEILIEHUI0 KaK
Xapaxrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JleMoHCcTpHpYyeTCcs 3aJlaHuM. HECTaHIapTHBIX
HU3KHUHA YPOBEHb JleMOHCTpHUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIIBHOCTH JIOCTATOYHBIN JemoHncTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOATEJIBHOCTH | CaMOCTOSITEIBbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
MPAKTUYECKOTO | 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 00CYyX/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. [lokazan
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
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He moxet BriOpaTh
METOIUKY
BBITIOJTHCHHS
3aJaHuH.
Jomyckaet rpyobie
OLIMOKH MpH
BBIITOJTHCHUH
3aJIaHuH,
HapYIIAOIINUE JIOTUKY
pelIeHus 3a1ay.
Hemaer
HEKOPPEKTHHIC
BBIBOJIBL.

He moxeTt
000CHOBATH
ITOPUTM
BBITIOJIHCHHS
3aaHuM.

HcneIThIBaCT
3aTpyAHCHUS 110
BBIOOPY METOJIUKH
BBITTOJTHCHHS
3aJIaHUi.
JlormyckaeT ommoKu
MIPH BBITIOJTHEHUH
3aJIaHUM,
HapYIICHHSI JIOTUKH
pelieHus 3aiay.
HcnwiTeiBaeT
3aTPYIHEHHUS C
dbopmynupoBaHuEeM
KOPPEKTHBIX
BBIBOJIOB.
HcnweiTeiBaeT
3aTpyaHEHUS TPU
000CHOBaHHUU
anropuTMa
BBITTOJTHEHHS
3aJIaHH.

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.

[Ipumensier
TEOPETHYCCKUE 3HAHUS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet ommu6ok

IIPH BBITIOJTHEHUH
3aJIaHUil.
CaMOCTOSTEIIEHO
aHAJIU3UPYET
pe3ynbTaThl
BBITIOJTHEHUS 3aJJaHUH.
I'pamoTHO
000CHOBBIBACT X0/
penieHus 3aay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMCIUATUTMHOM, ¥ TIPEJICTaBIseT cO00 cpeqHee apuMeTHIEeCKOe OT BHICTABICHHBIX OLIEHOK I10 OT/IEIbHBIM

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

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOII0Y/ «3a4TCHO» BBICTABIISICTCS, €CJIH 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 uHTEpBasie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

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

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Uynnosckuit C. M., Yydienue kauecTBa NpupoIHbIX Bo, Bonorga: Mudpa

https://e.lanbook.com

-Umxenepust, 2018 /book/108699

Kyp6a M.T'., Cokonos JI.W., 'oBoposa XK.M., BonocHabxenue. https://www.studentli
2 |I[IpoextupoBanue cuctem u coopyxkenuit: T. 2. Ouuctka u brary.ru/book/ISBN9

KOHJIMLIMOHUPOBaHUE NpUpPOAHBIX Boja, MockBa: ACB, 2010 785930932638.html

JIOMOJHUTEILHAS JUTEPATYPA

1 I'ycakosckuii B. b., E3epckuit A. U., Byrimackas E. 3., BononpoBoiHbie

ouucTHbIe coopyxenus, CI16., 2010

http://ntb.spbgasu.ru/
elib/00221/

2 I'ycakoBckuii B. b., Ezepckuit A. U., Byrnunckas E. O., BononpoBoHbie

ouncTHbIe coopyxenus, CI16., 2010
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https://www.studentli

3 |®por b.H., IlepoB A.I'., Bomonoaroroska, Mocksa: ACB, 2022 brary.ru/book/ISBN9

785930939743.html

1 I'ycakoBckuii B. b., Byrnunckas E. D., 3yes H. U., [Tonnopun A. B., http://ntb.spbgasu.ru/
Texnounorust ourctku npupoaubix Box, CI16., 2009 elib/00137/

OOyuvaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHET», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenoanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aipec pecypca

WudbopmanmonHo-cnpaounas cuctema Koneke

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

Kypc "Ounctka npupoansix Boa" B Moodle

https://moodle.spbgasu.ru/course/view.p
hp?id=1364

8.3. [lepeueHb coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DIEeKTPOHHBIN ajipec pecypca

DneKTpOHHO-0MOIMoTeYHas cucTeMa nu3arenbera "KoHCynbTaHT
cTyJeHTa"

https://www.studentlibrary.ru/

DJeKTPOHHBIN (HOH]T TPABOBOH M HOPMATUBHO-TEXHUIECKON
JOKYMEHTAlMU B 00JIACTU CTPOUTENBCTBA U IPOEKTUPOBAHUS,
0€30MacCHOCTH U OXpaHbl TPY/1a, JHEPreTUKHU U HeTerasa, npasa.

http://docs.cntd.ru

Hayunas snexrponnas oubnuoreka eELIBRARY.RU

Hay4nast anexTpoHHast
oubaunoreka eLIBRARY.RU

DJIeKTpOHHO-O0MOIMoTeuHas cucrema n3aarenscersa "FOPAUT"

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

Cucrema qucranimonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTPOHHO-O0MOIMoTe Has cucteMa uaarenscrsa "Jlans"

https://e.lanbook.com/

DNEeKTPOHHO-0MOIMoTeyHas crucreMa uzaatenscrsa "' IPRsmart”

http://www.iprbookshop.ru/

NupopmannonHo-npasoas 6a3za ganubix Kogeke

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

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIb3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MPOrpaMMHOTO o0OecTieueHus

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro 18

Horosop Ne /132009689201 ot

12.2020r




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIEHHOCTH Y4€OHBIX ayJUTOPUN M TOMEICHUN JJIsi CAMOCTOSITETIbHON paboThI

HanmenoBanue y4eOHBIX ayIUTOPHI U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OcHamieHHOCTh 000pPYJOBAHUEM U TEXHUUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

50. YueOHble ayTUTOPHH ISl IPOBEICHUS
NPAKTUYECKUX 3aHATUI, KypCOBOTO
IPOEKTUPOBAHUS (BBIIOJIHEHMS KypCOBBIX padoT),
IPYIIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIbTAIHH,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHON
aTTecTaluu

KoMIuiekT MynbTuMeTuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHHHBINA
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

50. YueOHble ayIUTOPHH ISl IPOBEICHUS
JIEKIMOHHBIX 3aHATUI

YueOHas ayIuTOpHS IJIs1 TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUIIA, KOMIIEKT MYJIbTUMEIUNHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JIOCKa, IKpaH, KOMIUICKT yu4eOHOH Mebenu,
noAkroueHue Kk komnbrorepHoit cetn CIT6I'ACY,
BbIX011 B MIHTEpHET

50. IMomernieHus st CAMOCTOSITETLHON paObOTHI

[Tomenienue 1i1st CaMOCTOSITEIBHON pabOTHI
(unTanpHBIN 3251 OuOMoTeku, aya. 217): I11IK-23 mr., B
T.9. 1 .- IIK gst murg ¢ OB3 (cuctemubiit 010K,
MOHHTOP, KJIaBUATypa, MbIIIIb) C TOJKIIOYCHHEM K
cetu «HTepHeT» U o0ecreueHreM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOT'ACY.

I10 Microsoft Windows 10

50. YueOnas nadopatopust OO11eit HSKOJI0THH,
XUMHH BOJIBI ¥ TEXHOJIOTUN OYUCTKU CTOYHBIX BOJT
2-s1 KpacHoapmeiickas yi1. 1. 4

Ayn. 16, 501,506

Juctumisarop; BertsokHoM mikad; BeITsokHOM mKad;
Xnanorepmoctat; XiagorepMocrar;, Mukpockor 1-
20; Xumuueckas 1ocyna;

DNEKTPOIUIMTKA KBapll; AHAIU3aTOp KUIKOCTH
«Dmoopar-02-3M» ¢ npucTaBKOH 1Is ONIpeIeIeH s
XIIK; IMoprartunslii TypOuanmerp HACH moz.
2100P; ®noxynarop 113-0244 mectumecTHbIH;
Konopumerp KOK-3; ITpubop BakyymHOTr0o
(GuIbTpOBaHMS,

Crenn naboparopnslii; Tepmopeakrop; Llentpudyra
HactosbHas OITH-8; Beckr nabopatopusie GX-400;
pH-meTp kapmanusbiii pHep2 gupmer HANNA;
OunpTpanronHas kojoHka; Jnekrporneds SNOL;
OnpITHas ycTaHOBKA MO UMIIEJUIEPHON (hioTanuy;
Marnaurtasie Memankn, Becst BJITD-1100;
Cymmensnii mkag CNOL; pH-metp 98127,
AxBaguctuiuatop [9-10; Crena: I'mapaBinnueckuit
sotok; Crena: ['mapaBinyeckue CONPOTUBIICHHUS
Crenp: Vcreuenne )XuaKoCcTy 4epe3 OTBEPCTUS U
HacaJKu

Crenn: Hacocuble yctanoBku; [lorpyxHoi Hacoc
«'pynadocy; Taxomerp; JlozaTop NTUNETOUHBIIH;
Kapmannsnii pH-metp HI 98103

AnanuzaTtop pactBopeHHoro kucinopoga MAPK-3020;
Cnexrpodoromerp [13-5400BU; pH-meTp 98127,
Muxpockor 1-20.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JISI TOJTYUCHUSA
O6paBOBaHI/I$I B COOTBCTCTBHHU C TpC6OBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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