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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
Ilenbro 0ocBOEHUS AUCLUILIMHBI SBJISETCS TOATOTOBKA BBIITYCKHUKA AJIs1 CTPOUTENIBHOM,
IIPOU3BOCTBEHHO-TEXHOJIOIHYECKOM, OPraHU3aLlHOHHO-YIIPaBICHYECKOM, IIPOEKTHOU U
UCCIIEIOBATEIbCKON AEATEIBHOCTH B 00JIACTH OUMCTKH MPUPOTHBIX BOJ
3azayamMy OCBOCHMSI IUCLUIUIMHBI SIBJISIFOTCSL:
- JaTb HEOOXOANMBINA 00bEM 3HAHUH B 00J1aCTH YCTPONWCTBA BOJAOIPOBOIHBIX OUUCTHBIX COOPYKEHUMN
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 COOPYKEHUMN 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 JUCHUIIUHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTAaHUPYEMbIX pe3ynbraToB ocBoeHust OITOIT

IIK-1 Cnocoben
BBIITIOJIHATH pa6OTI>I 110
MPOSKTUPOBAHHUIO CHCTEM
(coopyrxeHuin)
BOJIOCHA0KCHUS U
BOJIOOTBE/ICHHS

[1K-1.1 Pa3zpabarsiBaet
BapHAHTHI TIPOCKTHBIX
pELICHUI CUCTEMBI
(coopyxeHnus) BOJOCHAOKEHUS
(BomOOTBECHUST) HA
OCHOBaHUU IIPEJICTaBIECHHbIX
UCXOJHBIX TAHHBIX U
pe3yJIbTaTOB U3BICKAHUI

3HaeT

OCHOBBI IIPOCKTHUPOBAHMS COOPYKEHUH IO
OYHCTKE IPUPOJIHBIX BOJ

yMeer
IIPOEKTUPOBATh
IIPUPOJHBIX BOJL
BJIajieeT
HaBBIKOM IIPOEKTHUPOBAHUS COOPYKEHUH IO
OUYHCTKE PUPOIHBIX BOJ

COOPY)KEHUSI TI0 OYHCTKE

IIK-2 Cnocoben
BBIIOJIHATH 00OCHOBAaHUE
IIPOEKTHBIX PEIICHUN
CUCTEM (COOPYKEHHIN)
BOJIOCHA0KECHUS H
BOJIOOTBEICHUS

[1K-2.1 ITpumenser
pEKOMEHIAN HOPMAaTHBHO-
TEXHUYECKUX ¥ HOPMATHUBHO-
METOJMYECKHX JJOKyMEHTOB
JUTSL BBITIOJIHEHHS PAacUeTOB,
ornpezeneHus
TEXHOJIOTHYECKUX MapaMeTpOB
¥ KOHCTPYKTHBHBIX PEIICHUN
CUCTEM (COOPYKEHHIN)
BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS

3HaeT

HOPMAaTHBHBIE JNOKYMEHTBI,
perilaMeHTHPYIOIe IIPOEKTUPOBAHUE
COOPYKEHHM 110 OYUCTKE PUPOJIHBIX BOJ
ymeer

MI0JIb30BAThCS HOPMATHBHBIMU JIOKYMEHTAMU
10 IPOEKTUPOBAHUIO COOPYKEHHUH MO OUHCTKE
MPUPOIHBIX BOJ

BJajaeeT
HaBBIKOM I10JIb30BAaTbCA HOPMAaTUBHBIMU
JOKYMCHTaMHU oo IMPOCKTUPOBAHHIO

COOPY)KCHI/Iﬁ MO0 OYHUCTKE NPUPOJHBIX BOJ

ITK-2 Crocoben
BBIIOJIHATE 000CHOBAaHUE
IIPOEKTHBIX PEIICHUM
CUCTEM (COOPYKEHHI)
BOJIOCHA0KEHHUSA U
BOJIOOTBEICHUS

[1K-2.2 BpimoaHseT pacyersl
JUTsl 000CHOBAHUS MPOEKTHBIX
pereHuit

3HAeT
METOJHMKY pacueTra COOPYKEHUW MO OYHUCTKE
MPUPOJHBIX BOJ

yMmeeT

OJIL30BAaThLCS METOJTUKOU pacuera
COOPYKEHHH 110 OYMCTKE MPUPOIHBIX BOJ
BJajgeeT

HaBBIKOM pacyeTa COOPYKEHMH IO OYHUCTKE
MPUPOJHBIX BOJ




[TK-3 Cnocoben
pa3pabaThiBaTh
TEXHOJIOTHIO

(G YHKIIMOHUPOBAHUS
cucTeM (COOpYKEHH )
BOJIOCHAOXKEHUSA U
BOJIOOTBE/ICHUS

I1K-3.1 OcymecTBiser BIOOP
TEXHOJIOTUH U PacyeT
OCHOBHBIX TEXHOJIOTUIECKUX
napamMeTpoB padOTHI CUCTEM
(coopyxeHuit) BOJIOCHA0KEHUS
¥ BOJIOOTBEICHHS

3HaeT

TEXHOJOTHH OYUCTKU MPUPOTHON BOJIBI

ymeer

OCYIIECTBISATH  BBIOOp ~ TEXHOJOTHMM U
ONpEAENATh  OCHOBHBIE  TEXHOJIOTMYECKHE
napaMmeTpbl

BJIajieeT

HaBBIKOM BbIOOpA TEXHOJIOTHH

BOJOIIOATOTOBKKU W ONPCACICHUEC OCHOBHBIC
TCXHOJIOTUYCCKUX IMMapaMETPOB

[K-3 Cnocoben
paspabarbiBaTh
TEXHOJIOTHIO
(bYHKIMOHUPOBAHUS
CUCTEM (COOPYKEHHIN)
BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS

[TK-3.2 OcymiecTBiser pacuer
U BBIOOP KOHCTPYKTHUBHBIX
pa3MepOB COOPYKEHUI C
Y4ETOM PacCUeTHBIX NMapaMeTpOB
U TpeOOBaHMI TEXHUIECKOTO
3a7laHus

3HaeT

OCHOBBI pacuera COOPYKCHHUM UL
BOJIOIIOATOTOBKH

yMmeer

BBIITOJIHATH pacyeTsl COOPYKEHHM
BOJIOIIOATOTOBKH u Ha3Ha4yaTh
KOHCTPYKTUBHBIE pa3Mepbl

BJIaJeeT

HABBIKOM BBIIOJIHEHUs PACUETOB COOPYKEHUN
BOJOIIOArOTOBKH u Ha3HAYCHHUs

KOHCTPYKTHUBHBIX Pa3MEpOB

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl

Jannas qucuuruinHa (MoayJib) BKirodeHa B biok «/lucuumnunsl, monynu» b1.B.13 ocHoBHOM
npodeccuonansHOM 00pa3zoBaTesbHOM mporpammbl 08.03.01 CTpoUTEIBCTBO M OTHOCUTCS K YaCTH,
dbopMupyeMoil yaacTHUKaMu 00pa30BaTEIIbHBIX OTHOIICHUN y4eOHOTO IJIaHa.

Ne
/o

[IpeniecTByroUE TUCIUTIIMHbBI

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIINHN

1 MexaHuKa )KUJIKOCTH U Ta3a

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

2 OcHOBEI BO,Z[OCH8.6)K€HI/I${ 1 BOJOOTBCACHUA

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, OI1K-4.2

3 |KommbrotepHas rpaduka

OIIK-1.9

MexaHWKa >KUIKOCTH H Ta3a
3HaTh MOHATHE JIABJICHHS, YPaBHEHUE HEPA3PHIBHOCTH MOTOKA KUJIKOCTH U YpaBHeHUE bepHyim,
MOHATHE O TUJIPABINYECKUX COMPOTUBIICHUSX.
YMeTh pacCUUTHIBATh JIaBJICHHE, TOTEPH Harnopa. Biagers monbopom auamMeTpoB TpyOOIpoOBOIOB.

OCHOBEI BOI[OCHa6)K€HI/I$I 1 BOJOOTBCICHUA
3HaATh COCTaB YJIEMEHTOB CUCTEMBI BOJIOCHa6}KeHI/I$I HACCJICHHOI'O IMTYHKTA, NX HA3HAUYCHUC

YCTPOMCTBO.

VYMETh BBHITIOTHATH MIPOCKTBI CUCTEM BOJIOCHa6)KeHI/I$I 1 BOOJOOTBCIACHHUA

KomnbrotepHas rpaguka
Brnanets nporpaMMHBIM 0OecriedeHHEM IS BBIMIOJTHEHUS! TEKCTOBOM M rpaduveckoil yactu

IMPOCKTOB




n/a

[Tocnenyromue TUCIUTIIIMHBI

Kon n nanMeHoBaHMe HHIUKATOPA
IOCTHYKEHHUS KOMIIETEHIINH

[ToaroToBka K MpoIeaype 3amuThl ¥ 3alUTa BBITYCKHON
KBaTHU(UKAITMOHHON PaObOThI

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




4. O0beM TUCHUIIMHBI (MOYJIs1) B 3aUeTHBIX eIMHUIIAX ¢ YKA3aHHMEM KOJIHYeCTBAa aKaJeMHYeCKUX
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 64 64
Jlexumnonnsie 3ausaTus (JIex) 32 0 32
Jlaboparopusie 3austus (JIad) 16 16 16
[Ipaktuueckue 3ausatus (IIp) 16 16 16
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 aTTeCTalluIo B CCCCHIO

0,25 0,25
(KoHCYyNbTaLUA TIEpeI SK3aMEHOM H clladya
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositesibHast padota (CP) 51,75 51,75
O061as TPy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
qacel:| 144 144

3aYeTHbIE eIMHHILI: 4 4




5. Conepxkanue QMCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 pa3jaesiaM (TeMaM) ¢ YKa3aHueM

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

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTakTtHas pabota (110 yaeOHBIM
3aHATHSIM), Yac.

o Kopx
= UHAMKATOpa
No Pasznesns!l nucinIuinHe! ‘E JICKIHH I13 ol CP BI?ZZO’ OCTIKEHUS
8 U3 HUX U3 HUX U3 HUX ' KOMHeTeHH
Ha Ha Ha nn
MPaKTH- MPaKTH- MPaKTH-
Beero YECKYIO Beero YECKYIO Beero YECKYIO
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. OcHOBHbBIE METO/BI U
COOPYKCHHSI IOATOTOBKH BO/IBI
IMUTHEBOIO KAUYECTBA
XapakTepucTrKa cocTaBa IK-1.1,
MPUPOHBIX BoJ. TpeboBaHus, [1IK-2.1,
1.1. | mpeabsBIseMbIe K KAUeCTBY 7 2 1 1 2 2 4 9 [1IK-2.2,
BOJIBI XO3AMCTBEHHO-IIUTHEBBIX [1IK-3.1,
BOJIOTIPOBOJIOB. [1IK-3.2
OCHOBHBIE TEXHOJIOTMUECKHUE
MPOIIECCHI 1 METO/IbI K-2.1,
00pabOTKH BOJIBI. K-2.2
1.2. | TexHOJIIOTHYECKHE CXEMBI 71 4 2 2 6 6 4 16 HK-3.1,
YJIY4ILIEHHS Ka4YeCTBA BOJBI. HK-3. 2’
KoarynupoBanue npumeceit '
BOJBL.
[1K-2.1,
13, CMecuTenbHbIE YCTPOICTBA U 721 - 1 1 4 7 [1K-2.2,
KaMephbl XJI0IbeoOpa3oBaHMUs. I1K-3.1,
[1K-3.2
. [1K-2.1,
PearentHble X03sHCTBA. K-2.2
1.4. [Coopyxenus u obopynoBanue | 7 | 4 2 2 4 10 HK-3.1,
pEarcHTHBIX XO3SHICTB. HK-3. 2’
2. |2 paznen. OcBeTyieHHE U
o0ecIBEYNBaHNE BOJIBI
[1K-2.1,
21 [IpeaBapuTenbHOE OCBETIEHUE 7 2 1 1 4 7 [1K-2.2,
BOJBI [1K-3.1,
[1K-3.2
[1K-2.1,
29, V naneHue B3BEIMIEHHBIX A 2 5 4 4 4 14 [1K-2.2,
BEIIECTB OCAKICHUEM [1K-3.1,
[1K-3.2
O6paboTKa BOJBI B CIIOE
’ [1K-2.2,
2.3. | TeXHOJIOTHYECKast OIIEHKa, 71 2 1 1 4 7 K-3.1
o0acTh MPUMEHEHUS U )
[1K-3.2
MeTtoaunka pacuera. O6paboTka
BOJIBI (prtoTaIMeH.




. T1K-2.1,
VYnanenne npuMeceil BOJIbI K-2.2
2.4. | punpTpoBaHUEM Uepe3 4 2 2 4 4 4 14 HK-3.1’
3epPHUCTBIE 3aTrPY3KU .
P Py TK-3.2
3. |3 pasmen. O6e33apakuBaHue,
JIe30/10palus,
00e3Kene3uBaHue u
JIEMaHTaHalUs BOJbI
T1K-2.1,
T1K-2.2
3.1. | O6e33apaxuBaHue BOJBI 2 1 1 475 7,75 ’
P a TK-3.1,
I1IK-3.2
I1K-2.1,
[1K-2.2
3.2. | desomopanist BOIBI 2 1 1 5 8 :
Jlesonopanus  Box MK-3.1,
I1K-3.2
TIK-2.1,
O0e3xee3uBadHue u TIK-2.2,
3.3. 2 1 1 5 8
JIeMaHraHalus BOIbI TIK-3.1,
T1IK-3.2
OOmue BOIIPOCHI
H P TK-2.1,
MIPOCKTUPOBAHHUS K-2.2
3.4. | BOOOYHCTHBIX KOMILJIEKCOB. 2 1 1 5 8 HK-3.1’
Coopyxenust 111 00paboTKU HK-3. 2’
MTPOMBIBHBIX BOJI (PMIIHTPOB '
4. |4 pa3gen. MHast KOHTaKTHas
pabora
TIK-1.1,
TIK-2.1,
4.1. [nas xoHTakTHas paboTa 1,25 T1K-2.2,
T1K-3.1,
T1IK-3.2
5. |5 paznmen. Kontpons
TIK-1.1,
TIK-2.1,
5.1. | Dx3amen 27 TIK-2.2,
T1K-3.1,
I1IK-3.2
5.1. JIexuun
Ne | HammenoBanue pazaena N
. HaumeHoBaHMe 1 KpaTKOE CO/Iep KaHUE JTEKIUi
pasn M TEMBI JIEKIIAN
XapaKTepI/ICTI/IKa XapaKTepI/ICTI/IKa CoCTaBa MPUPOAHBIX BOJ. Tpe60BaHI/I$[, IpCABABIACMBIC
cOCTaBa IPUPONHBIX | K KA4eCTBY BOJIBI X03STHCTBEHHO-TTUTHEBBIX BOJIOTIPOBOJIOB.
Box1. TpeGoBanus, XapakTepHucTHKa COCTaBa MPUPOIHBIX BOJI. BiMsiHUE pa3IMIHBIX BEIICCTB,
MPEIBABISEMBIE K COACPpIKAIMXCA B BOAC, HA €€ Ka4Y€CTBO. Tpe60BaHI/I$I, MNPEABABIACMBIC K
1 Ka4eCTBY BOJIBI Ka4eCTBY BOJBI XO3SIMCTBEHHO-TTUTHEBBIX BOJIOTIPOBOJIOB B OTHOIIICHUH
XO3SIMCTBEHHO- 0€e30MMacHOCTH B OIUACMHUYCCKOM U paaAralilMiOHHOM OTHOIIICHHH,
[IUTHbEBBIX 663BpeJ1HOCTI/I M0 XUMHYECKOMY COCTaBy " 6HaFOHpI/I$ITHOCTI/I
BOJIOIIPOBOJIOB. OpPTaHOJCITUYCCKHUX CBOMWCTB BO/JBI.
OCHOBHEIE OCHOBHBIE TEXHOJIOTHUYECKUE TPOIECCH U METOABI OOPaOOTKH BOJBI.
5 Ty —. TexHONOrMYeCKre CXeMbI YITydIlleH!sl KadyecTBa Bobl. KoarynupoBanue
HPOLIECCHI U METO/IBI NIPUMECEH BOJIBI.
06paGOTKH  BOIBL. OCHOBHBIE TEXHOJIOTHYECKUE TPOIIECCH M METOIBI OOPaOOTKH BOJIBI.




TexHonmornueckue
CXEMBI YIIYYIICHUS
Ka4eCTBa BOJBI.
Koarynuposanue
IIpUMeECEN BOABI.

TexHonornyeckrne CXeMbl yIyqlleHus: KayecTBa BOJbl, UX KJIacCU(PUKALIUSL.
OcHOBHBIE KpUTEPUU AJIS1 BBIOOpA TEXHOJIOTMUECKOH CXEMBI U COCTaBa
coopyxenuil. Koarynmuposanue npumeceit Boapl. DU3UKO-XUMUYECKUE
OCHOBBI KOAryJsiuu npumeceil Bogsl. OcHOBHBIE (DaKTOPBI,
OTIpeeIISIONINE MPOIECC KOAryJISIUU B CBOOOIHOM 00beMe BOJIBI.
PerynupoBanue ycinoBuid Koarymisiiuu. DIEKTPOXUMHUECKOE
KoarynupoBaHue. KoHTakTHas Koarynsauus IpUMecel BOAbl, OCHOBHBIC
3aKOHOMEPHOCTH Ipoliecca. PeareHTsl, HCMOIb3yeMble B TEXHOJIOTHH
yIydlIeHus: KadecTBa Bojbl. Onpe/esieHne pacyeTHbIX /103 PeareHToB,
yCIIOBUS BBEJICHUS X B 00pabaThiBaeMyto BOJY.

CMecurenabpHbIe
YCTPONCTBA U KaMePbI
XJIOITbeOOpa30BaHuUs.

CMmecuTenbHbIE YCTPOHCTBA U KaMEPhI XJI0MbeoOpa3oBaHusl.

CwMmelnieHme peareHToB ¢ BoJoil. TeopeTrueckre 0CHOBBI Mpoliecca.
Knaccudukanust cmecuteneld 1 CMeCUTEIbHBIX YCTpOorcTB. KoHCTpyKINM
cMmecuTenel (TiApaBIniYecKoro, MEXaHHYECKOro TUIIOB), UX pacyer.
Br16op tumna cmecurens. Kameps! xinonbeobpazoBanus. Haznauenue,
o0JacTh MPUMEHEHHS U KITacCU(pUKaLUs KaMep XJI0MbeoOpa3oBaHusl.
Kamepsl ruapaBinueckoro ¥ MEXaHU4eCKOro THUIIOB.

PearenTHble X034iiCTBA.
CoopyxeHus u
obopynoBaHue

PEareHTHBIX XO3SICTB.

Pearentneie xo3siictBa. CoopyxkeHust 1 000pyAOBaHNUE PEareHTHBIX
XO3SHCTB.

Pearentneie xo3siicTBa. CoopyKeHHsl, anmnaparypa u 000opy1oBaHUE [
MPUTOTOBJICHUS U TO3UPOBAHUSI PACTBOPOB U CYCIIEH3UI PEareHTOB.

IIpenBapurenbHOE
OCBETJICHUE BOJBI

[IpenBapuTenbHOE OCBETICHUE BOIBI

[IpenBaputensHoe ocBeTIeHHe BOAbI. [IpeaBapurenpHas 00paboTka BObI
bunbTpOBaHUEM Yepe3 CETKH, TKAHU U TIOPUCTHIE SJIEMEHTHI.
KouncTpykiuu cetuathix 6apabaHHbIX UIBTPOB, 00JIACTh UX IPUMEHEHHUS
U pacyer. Y aaneHue rpy0oIMCIIepCHBIX IPUMECEH B MOJIe HEHTPOOEIKHBIX
CHJI, TEOPETHUECKHUE OCHOBHI Mporiecca. Kinaccudukaius ruIJpouKiIoOHOB,
UX KOHCTPYKILIUS U pacyer.

VY naneHue B3BEIIEHHBIX
BCIICCTB OCAXKIACHUECM

VY naneHue B3BEIICHHBIX BEUIECTB OCAXKIECHUEM

VY naneHue B3BEIICHHBIX BELIECTB OCAXKICHUEM, TEOPETUYECKUE OCHOBBI
nporiecca. TUIBI OTCTOMHUKOB U 00JIACTh UX TMPUMEHEHHS.
I'opu3oHTanbHBIE OTCTOMHUKH, UX YCTPOUCTBO U pacyeT. Y JaJIeHUE 0CaaKa
U3 oTCTOMHUKOB. IHTeHCcupuKaus padboTsl oTcToiiHNKa. OTCTOMHUKH C
MaJIoi TIyOMHON OcCaXkJIeHHsI, UX YCTPOICTBO, 00JaCcTh NPUMEHEHUS U
pacuer. Y lajieHue oca/ika U3 OTCTOWHUKA 0e3 OTKIIIOYEHHUs ero U3 padoThl.
PannanbHble OTCTOMHUKH, UX YCTPOHWCTBO, 00JIaCTh MPUMEHEHUS U pacyer.

OO6paboTka BOJBI B CIIOE
B3BEIICHHOTO OCA/IKA.
Tunel ocBeTIUTENCH, UX
TEXHOJIOTHYECKast
OIIeHKa, 00JIaCcTh
MIPUMEHEHUS U
METOJIMKA pacuerTa.
O06paboTka BOAbI
¢bnoTanuei.

O6paboTka BOJIBI B CJIO€ B3BEHICHHOTO ocaaka. diaorarus.

OO6paboTka BOJBI B CJIO€ B3BELIEHHOT'O 0Ca/IKa, TEOPETUUECKHE OCHOBBI
nporiecca. TUTIBI OCBETIIMTENEH, HX TEXHOJIOTHYECKas oreHka. O0iacTh
NPUMEHEHHUS U MeToJuKa pacueta. MHTeHCHupuKanus padboTsl
oceTuTeneir. O6paboTka BOIbI IIOTAIIUEH, TEOPETUUECKHE OCHOBBI
nporiecca, Buabl ¢ioranuu. KoncTpykuus ¢guiotaTopos, 0071acTh
NPUMEHEHHS, TEXHOJIOTHYeCKast OIICHKa pabOThl U METO/IMKA pacyera.

Ynanenue npumeceit
BOJIbI  (pUIBTpOBAHUEM
4yepes3 36pHUCTBIE
3arpys3Ku

VY nanenue npuMeceit BOAbI (PHIBTPOBAHUEM Yepe3 3€PHUCTHIE 3arPy3KH
Teopernueckre 0CHOBBI Mporiecca GUIbTPOBAHUS BOJIbI UEPE3 3EPHUCTHIE
Mmatepuaibl. Knaccudukanus ¢puinbtpoB. CKOpble OTKPBIThIE U HAIIOPHBIE
(GMIBTpPBI, X YCTPOUCTBO U pacueT. KOHCTPYKTUBHBIE JIEMEHTHI CKOPBIX
¢mIbTpoB, puabTpyroLIMe MaTepuaisl. [IpomMbIBKa GUIBTPOB.
Ob6opynoBanue cKOpbeIX GpuiabTpoB. [1yTn MOBBILIEHHS IPA3EEMKOCTH
CKOPBIX (HIBTPOB; (PUIBTPBI C KPYITHO3EPHUCTOM, IBYX CIIOHHOMN




3arpy3koil. KOHTaKTHBIC OCBETIIMTENN ¥ KOHTAKTHBIC (DUIIBTPHI, IIPHHIIUATT
paboThI, UX YCTPOHCTBO U pacueT, 001acTh MPUMEHEHUs. MesieHHbIe
(GUIBTPBI, 0COOEHHOCTH YCTPOMCTBA M pabOTHI, UX pacyeT, 00J1acTh
PUMEHCHUSI.

O6e33apaxxuBaHUe BOJIBI

O6e33apaxuBaHue BObI

MeTosl 06e33apakuBaHus BOAbBI, MX KJIacCHU(PHUKaIus, 001acTh
npuMmeHnenus. O6e33apakuBaHNue BOAbI CUIIBHBIMU OKUCITUTEISMU,
MexaHu3M jercTBusa. O6e33apakuBaHue BOJBI XJIOPOM U €r0
npou3BoHbIMU. OTpeesieHre 103 peareHTa 1 BpeMeHu KoHTakTa. Mecra
U criocoObI BBEICHUS XJI0pa B 00pabaTbiBaeMyto Boy. Opranuzanus
XJIOPHOTO X03s1iicTBa. Cxembl 00e33apa)KuBaHus BOJbI )KUJIKUM XJIOPOM,
XJIOPHOHM M3BECTHIO, TUIIOXJIOPUTAMH HATPHS WU KaJbIIHS, TUOKCHIOM
xyopa. O6e33apaknuBaHue BOAbI 030HOM: XHMHU3M IIpoliecca,
TeXHoJoruueckas cxema. [IpuroroBienue 030HOBO3AYIIHON CMECH U
crocoObl ee cMelIMBaHus ¢ oOpabarbiBaeMoil  BoJoM. Pekynepanius o30Ha.
O6e33apaxuBaHue BOAbl EPMAHTaHATOM Kajus U HOAOM, TEXHOJIOTHUS,
obnactp npumeHeHus. O6e33apakuBaHie BObI yIbTPapUOIECTOBBIMU
Jy4amH, CYIIIHOCTh MPOIlecca CXeMbl M KOHCTPYKIIMH aIapaTroB, 001acTh
npuMmenenus. (0e33apakuBaHKe BOJbl HOHAMU cepelpa, YIbTPa3ByKOM,
AIEKTPOTOKOM BBICOKOW YacTOTHI.
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Je3onopauust BOJIbI

Je3onopanust BOAbI

OO01me cBefieHNs 0 NPUYMHAX BOSHUKHOBEHUS HEKENATEIbHbIX
IPUBKYCOB U 3anaxoB. MeTobl 00pbObI ¢ IPUBKYCAaMHM U 3allaXxaMH, UX
KJaccupukanus, 006JacTe NpUMEHEHUs. A3pallMOHHBIN METO
J1€30/10pally BOJIbl, CYIIHOCTH Iporecca. KOHCTpyKIMKM  a’paliiOHHBIX
YCTPOMCTB U almnapaToB, OCOOEHHOCTH UX PabOThl, METO/IMKA PacyeTa.
Vcnonb30BaHue CUIbHBIX OKUCIUTEICH IPU yJalleHUH ITPUBKYCOB U
3araxoB, XMMM3M IIpoLecca, TEXHOIOIHYEeCKHe CXeMbl. J[03bl OKHCIUTENEH
U BBIOOP MecTa uX BBeJIeHUs B 00pabaTbiBaeMyto Boy. CopOLIMOHHBIIH
METO/I 1€30/I0palluy BOJIbI C UCIIOJIB30BAaHUEM CYCIIEH3UN aKTUBHOTO
MOPOIIKOOOPA3HOTO YIJIs WM NyTeM (PUILTPOBAHUSI YepPe3
IpaHyJIMPOBaHHBIN yroib. OCOOEHHOCTH YCTpOilCTBa U pabOThI YTOJbHBIX
¢bunsTpoB. Pereneparus akTuBHOTO yriisi. OKUCIUTEIHFHO-COPOIIMOHHBIE
METO/Ibl 1€30/10pALIMH BOAbI, CYIIIHOCTh M 00JIaCTh IPUMEHEHUSI.
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O0e3xene3nBatue u
JAEMaHIraHalusa BOJbI

O0e3:xene3nBaHue U JC€MaHIaHallus1 BOJbI

CDOpMBI " COLCPIKAHUC KECJIC3a B IPUPOAHBIX BOJAAX. KﬂaCCH(bHKaHHH
MCTOA0B N TCXHOJIOTHUYCCKUX CXEM 00e3KeNIe3nBaHus MMPpUPOAHBIX BOI.
TexHOoIorn4ecKuii aHaanu3 BOAbI JJIsI BBI60pa METOoJa U COOpY)KCHI/Iﬁ
z[e(peppmaul/m BoAwl. Pacuer u MPOCKTUPOBAHUEC YCTAHOBOK
00e3KeIe3nBaHus BOABI. Y Ial€HHE JKele3a U3 MaXTHBIX U O60pOTHBIX
BO, 00e3KelIe3uBaHUE KOHJICHCaTa TEINIOCUJIOBBIX CTAaHLIUN B
MHHCPAJIBHBIX BO. I'enesuc MapraHina B IpUpOAHLIX BOJAAX.
K.]'IaCCI/I(bI/IKaI_[I/IH METOJ0B U TCXHOJOTHYCCKUX CXEM ACMaHTaHAllUH
MMPpUPOAHBIX BOO, XUMH3M IIPOLICCCOB, IPOCKTHUPOBAHUC YCTAHOBOK.
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OO0ue BOMPOCHI
POEKTUPOBAHUS
BOJIOOYMCTHBIX
KOMIUIEKCOB.
CoopyxeHus st
00pabOTKH POMBIBHBIX
BOJI (PMIIBTPOB

OO61re Bonpocsl IPOEKTUPOBAHUS BOJOOYHCTHBIX KOMIUIEKCOB.
CoopyxeHnus i1 00paboTKH MPOMBIBHBIX BOJ (GUIBTPOB

OcHOBHbBIE IPUHIIUIIBI PEIICHUs [eHIJIaHA U BBICOTHON CXEMBI
BOJIOOYHMCTHOIO KOMILJIEKCA C Y4ETOM HCIOJIb30BaHUs pelibe(a MECTHOCTH,
OpraHHU3aIH 30HbI CAHUTAPHON OXPAHbI U PE3EPBUPOBAHUS TEPPUTOPHUHU
Ha pactmpenue. [logcoOHble U BcrioMorareabHble COOPYKEHHS U
MOMEILEHUS] BOJIOOYUCTHOTO KOMIUIeKca. [IpuHIUIBI KOMIIOHOBKH
BO/IOOYHCTHBIX COOPYKEHU MO MOATOTOBKE BOJBI JJIsl XO35IICTBEHHO-
MUTHEBBIX HYX . TUIIOBBIE PELICHHS BBICOTHBIX CXEM KOMIIOHOBKU U
TeHIIJIAHOB BOJOOYUCTHBIX KOMILIEKCOB. O00pOT




MIPOMBIBHBIX BOJI, €T0 TEXHUKO-3KOHOMHUYECKOE 000CHOBAHHE.
TexHOMOTHYECKHE CXEMBI M COOPYKEHHUS 10 00pabOTKE MPOMBIBHBIX BOJI.
MeToapl U COOPYKEHHSI IO 00pabOTKE M YTUITU3AIMH OCATKOB
MPOMBIBHBIX BOJI. COCTaB U CBOMCTBA OCAAKOB. Y THIIM3ALIMS
00€e3B0OKEHHBIX OCaIKOB.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue paznena

pJ:.;_)I[ U TEMBI HpaKTI:I‘leCKI/IX HaumenoBanue u cogepxanue NpakTUYECKUX 3aHITUI
3aHITUH
XapakrepucTuKa XapakTepucTrKa cocTaBa MPUPOIHBIX BOJI. TpeOoBaHus, MpebsIBIsIeMbIe
COCTaBa NPUPOAHBIX |K KQUECTBY BOJbI XO3HCTBEHHO-ITMTHEBBIX BOJIOIPOBOJIOB.
Boz. TpeGoBanus, Nzyuenue tpedoBanmii CanlluH 2.1.4.1074-01.
1 MPEIbABISIEMBIE K
Ka4yeCTBY BOJIbI
X031 CTBEHHO-
MUTHEBBIX
BO/JIOITPOBOJIOB.
OCHOBHBIC OCHOBHBIE TEXHOJOTUYECKUE MPOIIECCHI U METO bl 00PAOOTKH  BOJIBI.
TEeXHOJOTHYECKHUE TexHonmornyeckue cxeMel yaydlleHus KauecTBa Bojbl. Koarynuposanue
IIPOLECChI 1 METOABI IIPUMECEN BOJBI.
00paboOTKH BOJBI. Pacuer TpeOyembIX 103bI KOAryJIsTHTa U MOAIIEIAYNBAIOLIETO PeareHTa,
2 TeXxHOJOrnUecKue BBIOOP COCTaBa COOPYKEHUU AJIs OTyYEHUS BOJIbI MUTHEBOTO Ka4yeCcTRa.
CXEMBI YITyUILICHUS Pa3paboTka BBICOTHO-TEXHOJIOTHYECKUX CXEM.
Ka4yeCTBa BOJBI.
KoarynupoBanue
MIPUMECEN BOJIBI.
CMecHuTelIbHbIE CMecuTenbHbIE YCTPONCTBA U KaMephl XJI0MbeoOpa3oBaHusl.
3 ycTpoiicTBa 1 Kamepsl | Pacder BUXpeBOro cMecuTes, pacyer maiboBoro cmecurens. Pacuer
XJ'IOHBGO6pa3OBaHI/I${. KaM€phbl XHOHBGO6pa3OBaHI/ISI
Pearentubie xo3giicTea. | PearentHeie xo3siicTBa. CoopyxeHus 1 000pyJOBaHUE PeareHTHBIX
4 Coopy:xeHus u XO3AHCTB.
0060pyI0BaHUE Pacuer peareHTHBIX X034MCTB KOAryJsiHTa, U3BECTHU, TUIIOXJIOPUTA HATPHS,
pEareHTHHIX XO3SiCTB. aMMMa4YHOU BoAbl. PacueT 030HaTOpHOM.
[IpeaBapuTenbHOE OCBETIECHUE BOABI
5 I[IpeaBapuTenbHOE [IpenBapuTenbHOE OCBETICHHE BOABI (PUIBTPOBAHUEM UEPE3 CETKH, TKAHHU,
OCBETJICHHE BOJIBI MTOPUCTHIE AIEMEHTHI, B MTOJIe IIEHTPOOEKHBIX cuil. Pacuer 6apabaHHbBIX
CETOK U MUKPO(HIBTPOB
Vnanenue B3BEIICHHBIX BEIISCTB OCAXKICHUEM
6 YnaneHHe B3BEIICHHbIX N3yuenune TpyOompoBOIHOM 0OBSI3KH, KOHCTPYKTUBHBIX OCOOCHHOCTEH U
BEILECTB OCAKACHUCM pacyeT ropu30HTAIIBHOIO OTCTOMHUKA.
O0paboTka BOABI B CIIOE B3BELIEHHOTO Ocaika. DioTarus.
Obpaborxa Bonkt B coe Tunel ocBEeTIHTENCH ¢ B3BCIICHHBIM 0CaAKOM, UX TEXHOJIOTUUECKAs
B3BCILCHHOTO ocanUKa. OIIeHKa, 00JIaCTh MPUMEHEHHS ¥ METO/IMKA pacuera. Pacuer ocBeTnuTens
Tunel ocBETIIMTEIIEH, UX
CO B3BEILIEHHBIM OCA/IKOM KOPHUJIOPHOTO THUIIA
TEXHOJIOTHYECKas
7 olleHKa, 00JIacTh
MIPUMEHEHUSI U
METOJMKA pacyera.
O6paboTka BOJIbI
bnoTtarueit.
Vianenue npuMeceil |YaaneHue MpuMecel BoAbl  (QHIBTPOBAHUEM YEPE3 3EPHUCTBIE 3arPY3KU
g | BOAMI ¢unprpoBanuem |Pacder ckoporo ¢punbTpa. Pacuer konTakTHOrO NpedunsTpa n

4epes3 3€PHUCTBIE
3arpy3ku

KOHTAKTHOI'O OCBETIHNTECIIA




O6e33apakuBaHuE BOIBI
Mertoapl 06€33apaxuBaHusI BOJIBI, MX KJIacCH(PUKAIHs, 00JI1acTh

9 | ObessapaxuBanne BOIBI | oviererms. OGe33apakiBAHUE BOIbI CHITbHBIMU OKHCITHTENSIMH,
yIbTPauOIECTOBBIM 00TydeHHEM, HOHAMU cepedpa, yIbTPa3ByKOM.
Jle3o1opariyst BOJIbI
10 Jlezomoparus Bojel | MeTOzBI GOPHOBI ¢ MPUBKYCAMK U 3allaxaMy, UX Kiaccudukanus, odaacTh
MIPUMCHCHHS.
O0e3xene3nBaHNue U JICMaHTaHAIIMS BOJIbI
OO0e3xene3nBaHue U JeMaHraHaIusl BoJbl. DOPMBI U coliepikaHue
11 OBesmenesnBaHue 1 | yanesa Maprasiia B MpupOIHbIX Bojax. OCHOBHBIC METOBI U
ACMAHTaHAMA BOIBL | roxyonormueckne cxeMbl 00e3KeNIe3MBAHNS H JEMAHTAHAIIMHI TIPHPOIHBIX
BOJI.
OO0mue BOMPOCHI OO01mue BOmpoCh MPOSKTUPOBAHUS BOJOOUYHUCTHBIX KOMILIEKCOB.
IPOEKTHUPOBAHUS CoopyxeHus 11 00pabOTKH MIPOMBIBHBIX BOJ (PHIIBTPOB
BOJIOOYHCTHBIX OO01mue BOmpoCh MPOSKTUPOBAHUS BOJOOYHUCTHBIX KOMILIEKCOB.
12 KOMIIJIEKCOB. OCHOBHbBIC TIPUHIIMITBI PEIICHHSI TCHIIJIAHA U BBICOTHOU CXEMBI

CoopyxeHus st
00pabOTKH IPOMBIBHBIX
BOJ (pHIIBTPOB

BOJOOYHUCTHOI'O KOMILJIEKCA. HpI/IHIII/IHI)I KOMITOHOBKH BOJOOYHUCTHBIX
COOPYKEHHIA.

5.3. JlaboparopHbie pabOThI

HaumenoBanue paznena

pjafﬂ U TEeMBI JJaDOPaTOPHBIX HaumeHoBaHue U conepkanue 1a00paTOPHBIX PaboOT
pabor
XapakrepucTHKa Onpenenenue nokasaTenei KayecTsa BObl
cocTaBa mpupoaHelx | Onpenenenyre UBETHOCTH M MyTHOCTU BoAbL. Onpenenenue pH u
Boj. TpeboBaHwus, mMEI09YHOCTH BOIBIL.
1 NpEAbSBISIEMBIE K
KaueCTBY BOJbI
XO035IMCTBEHHO-
MIUTBEBBIX
BOJOIIPOBOJIOB.
OcHoBHbIE OmnpeneneHne ONTUMAIBHBIX 103 PEareHTOB JAJIs1 00€CLBEUMBAHUS BOIBI.
TEXHOJIOTHYECKHE Onpenenenne ONTUMAIBHBIX 103 KOATYJISIHTOB, MOIIEIa4UBAOIINX
HPOIIECCHI M METOBI | PEAr€HTOB U ()IIOKYJISHTOB.
00pabOTKH BOJIBI.
2 TexHonornueckue
CXEMBI YIy4IlIEHUS
KauecTBa BOJIBI.
KoarynupoBanue
IIPUMeECEN BOBI.
OcHoBHbIE DNEKTPOXUMHUYECKOE KOAryJIMPOBAHNE BOJIbI
TEXHOJIOTHYECKHE Onpenenenne oNTUMaIbHON 103l aHOJJHO PACTBOPEHHOIO KOATYJISIHTA
HPOIECCHl M METOABI | (AIFOMUHMSA) I 0OECBEYNBAHMS BOJIBI
00pabOTKH BOJIBI.
2 TexHonornyeckue
CXEMBbI YJIy4IllIeHUs
KauyecTBa BOJIBI.
KoarynupoBanue
MIPUMECEHN BOJIBI.
Onpenenenre 0cakaaeMOCTH B3BEILIEHHBIX BEIIECTB B IPUPOAHOM BOJIE
6 YnaneHne B3BEMICHHBIX | Ty yonorpyeckoe MOJIETTUPOBaHUE TpoIecca yAaJeHUs B3BEILIEHHBIX
BCILLCCTB OCAKACHNCM | pernectB 0OcaXkIeHHEM.
g Vianesne mnpumeceii | Ydal€HHE NIPUMeCEi BOIBI PUILTPOBAHHEM YEPE3 3€PHUCTBIE 3arPy3KH

BOJbI  (hpUIBTpOBAHUEM

I/ICCJIG,Z[OBaHI/Ie rpanyJIOMCTPHUICCKOI0 COCTaBa 3CpHUCTOIO




qyepe3 3epPHUCTBIE
3arpys3Ku

(GUIBTpyOIIETro MaTepHaa

5.4. CamocTosTenbpHas paboTa 00yJarommxcs

Ne | HaumenoBaHnue paszaena N
ConeprkaHre caMOCTOSTEILHON paboThI
pasa| AMCHUIUIMHBI U TEMBI
XapaKTepI/ICTI/IKa XapaKTepI/ICTI/IKa COCTaBa MMPUPOAHBIX BOM. TpeﬁoBaHI/ISI, NpEaABbABIACMBIC
COCTaBa IPUPOAHBIX | K KAY4ECTBY BOJbI XO3HCTBEHHO-IIMTHEBLIX BOAOIPOBOIOB. 10
Boj1. TpeboBanus, W3yuenue JeKIIMOHHOTO MaTepHaja U MOJAr0TOBKa K J1abopaTopHoii paboTte
1 MIPEAbSIBISIEMBIC K
KaueCTBY BOJbI
X031 CTBEHHO-
MMUTHEBBIX
BOJIOTIPOBOJIOB.
OCHOBHBIE OCHOBHBIE TEXHOJOTUYECKUE MPOIIECCHI U METObI 0OPAOOTKH  BOJIBI.
TEXHOJOTMUECKIE TexHomornueckne cxeMbl yaydlieHns KauecTBa Boibl. KoarynupoBanue
IIPOLECCH U METOABI IIPUMECEN BOJBI.
00pabOTKH BOJBI. Omnpenenenue pacyeTHBIX 103 PEareHTOB, YCIOBHS BBEACHUS UX B
2 TeXHOJIOTHUECKHE o0OpabaTeiBaeMyI0 BOAY B KypcOBOM mpoekTe. PazpaboTka BICOTHO-
CXEMBI YJIyUIlEHUS TEXHOJIOTUYECKON CXEMBI B KypCOBOM IpoekTe. M3yueHune JeKIIHOHHOTO
KAauecTBa BOJIbI. Matepuaia. [loaroroska k 1abopaTopHbsIM paboTam
KoarynupoBanue
MIPUMECEN BOJIBI.
CMmecuTenbHbIE YCTPOHCTBA M KAMEPHI XJIOMbe0Opa30BaHuUs
CMecuTeIbHEIS N3ydenue nekimoHHoro Mmatepuana. Pacyer cMecutene u kamepbl
3 yCTpOHCTBA M KAMEPHI xjonbeoopazoBanus (mpu Hannuuu) B KI1. PazpaboTka ueprexeit
XJI0MbeoOpa3oBanus. | (MOJENIN) CMECUTENCH 1 KaMepbl XJI0Nbe0Opa3oBaHus Ul rpaduuecKoi
yactu KII.
. Pearentnrie xo3siicTBa. CoopykeHUsI 1 000pY0BaHNE PEareHTHBIX
PearenTHbIC X03511CTBA. XO3SIHCTR.
4 Coopysxenns u Pacuer peareHTHBIX XO3MCTB KOAryJIsiHTa, ©3BECTH, THTIOXJIOPUTA HATPHS,
obopyznosatue aMMHUauHOM BoJbl. PacueT 030HaTOpHOI. Pa3spaboTka cooTBeTCTBYIOMIEH
PEAreHTHBIX XO3MHCTB. | a1y wypcoBoro mpoexTa
[IpenBapuTenbHOE OCBETICHHUE BOBI
5 Ipensapurenbroe Nzyuenune nexnuonHoro matepuaia. Pacuer 6apabaHHBIX CETOK WU
OCBETICHUE BOIBI MUKpPOQUIBTPOB B KyPCOBOM IIPOEKTE.
Vnanenue B3BEIICHHBIX BEIISCTB OCAXKICHUEM
VY nanenue B3BerienHpx |3y4eHue NeKIMOHHOro MaTepuana. Pacyer u npoekTupoBanue
6 BEIIECTB OCaKIeHHeM |TOPH30HTaILHOIO oTcToiHMKa B pamkax KII. Iloaroroska k 1abopaTopHOii
pabote
O6paboTka BOJBI B CJIOE B3BEIICHHOTO Ocaka. daoramus
O0paboTka BOJBI B CIIOE s p .
YYeHHE JIEKIIMOHHOTO MaTepuraia. Pacder u BBITOTHEHUE YePTEKEH
B3BCITICHHEOTO OcajiKa. (MoJztenn) OCBETIIUTENS CO B3BEIICHHBIM OCAIKOM.
THIIBI OCBETINUTEIICH, HX
TEXHOJIOTHYECKas
7 olleHKa, 00J1acTh
MIPUMEHEHUS U
METOAMKA pacyera.
OO6paboTka BOJbI
¢bnoTanuei.
Vianesne npumeceii | YdaleHHE NIPUMeCEi BOBI PUILTPOBAHHEM YEPE3 3€PHUCTBIE 3arPy3KH
g | oI ¢unpTpoBannem |3ydeHne JEKIMOHHOTO MaTepraia. Pacuer i BBIIOJIHEHUE YepPTEKEH

yepe3 3epHUCTBIE
3arpy3Ku

(Mozenu) ckoporo (UIbTpa W/UIKM KOHTAKTHOTO NpeduiIbTpa Uin
KOHTAaKTHOTO ocBeTnuTens. [loaroroBka k mabopaTopHOi paboTe




O6e33apaxxuBaHUE BOJIBI

9 | ObessapakuBatne BOBI | zvyenye nekuHOHHOTO Kypea
10 Je3onmopanust BoAbI
Aesonopauust  BOAEI W3yueHwne NeKIIMOHHOTO MaTepraia.
1 O6e3xenesmBanme u | O0e3kelIe3nBaHne U IeMaHTaHALIHS BOJIBI
nemanraHaius Bogasl | MI3ydeHue IEKIMOHHOIO MaTepuana.
OO0mue BOMPOCHI OO61mre BOmpoChl MPOSKTUPOBAHUS BOJJOOYHCTHBIX KOMILIEKCOB.
IPOCKTUPOBAHUS Coopy»kenus 11t 00pabOTKH IPOMBIBHBIX BOJ (PUIBTPOB
BOJIOOYHCTHBIX W3ydeHune NeKIMOHHOT0 MaTepuaia. Pa3paboTka reHepabHOTO TUTaHa
12 KOMILIEKCOB. BojoourcTHoro komiekca B KIT. PazpaboTka 6110ka OCHOBHBIX

CoopyxeHus ist
00pabOTKH IPOMBIBHBIX
BOJ (PMIIBTPOB

coopyxenuil B KII, B TOM yncne BcnoMorareyibHbIX MOMEIIECHUN U
MTOMEILIEHUI PEareHTHbIX XO3SIICTB.




6. Meroauveckue MaTepuaJibl IJI CAMOCTOATEILHONH padoThl 00y4arOmMXCsl MO IUCIUIIINHE
(MoayJi10)

[Iporpammoi qUCHMIUIMHBI OIPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOW CHCTEMATU3WPOBAHHBIM MaTEpUai MO U3YYEHUIO OUUCTKH MPUPOIHBIX BOJ, MPAKTUYECKUX
3aHATHH, MPEITOIAraloIIuX 3aKPETUICHHE U3yYEeHHOTO MaTepraia u popMupoBaHue y 00y4Jaromuxcs
HEOOXOAMMBIX 3HAHHMM, YMEHUN W HABBIKOB I10 Pa3pab0TKe BOJOOYNCTHBIX KOMIUIEKCOB. Kpome Toro,
BOKHEUIITUM ATAIIOM M3YYCHHS JUCIUIUIMHBI SBJISICTCS CAaMOCTOSTENbHAs paboTa 00yJaroIMXCsl C
HCITOJIb30BAaHUEM BCEX CPEACTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHM.

B 006bem camocTosATensHON PaOOTHI 1O AUCITUIUTMHE BKITIOUYASTCS CICAYIOIIEE:

- U3Y4YEHHE TEOPETUUYECKUX BOIIPOCOB 10 BCEM TEMaM JIUCIUILJIMHBI C UCIIOIb30BAaHUEM
PEKOMEHyEMOH JTUTEpaTypbl U HHTEPHET-PECYPCOB;

- IOArTOTOBKA K MPAKTUYECKUM 3aHATUSIM;

- BBIIIOJIHEHUE KYPCOBOT'O IIPOEKTA;

- IOJATOTOBKA K 9K3aMEHY.

[Ipu moATrOTOBKE K MPAKTHUECKUM 3aHATHIM M B paMKaX CaMOCTOSTEIbHON pabOThI 110 U3YYCHHUIO
JTUCIUTIIMHBI 00y4YaromuMCcsi HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHU MaTepHUall U AOMOIHUTH €r0 C y4eTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPHI;

- IPU CAMOCTOSITEIbHOM U3y4YE€HUU TEOPETHUECKOM TEMBI CAENIaTh KOHCTIEKT, UCTIOJIb3YS
pekomenioBanHbie B PIIJ] nctounuky;

- IOATOTOBUTH TEKCTOBYIO U I'pa)MUECKYIO YaCTh MO BBHIIIOJHEHHOMY KypCOBOMY IPOCKTY;

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

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

arrecTanMu 00y4aroIMXCcH M0 JMCUMILINHE (MOTYJII0)

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

Kox u HaumeHOBaHHuE
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
n/m (Motyist) CpeacTBa
KOMIIETECHIINHU
XapakTepucTrKa coCTaBa MPUPOIHBIX BOJI.

1 TpeboBanusl, IpeIbABIsSIEMbIE K KAUECTBY ITK-1.1, TIK-2.1, [TIK-2.2, T1K- | YcTHslit onpoc,
BOJIBI X031 CTBEHHO-ITUTHEBLIX 3.1, [1IK-3.2 Beinoyinenue KI1
BOJIOTIPOBOJIOB.

OCHOBHBIE TEXHOJIOTUYECKUE MPOIIECCHI U
METOJIbl 00paOOTKH BOJIBI. .
/bl 0P A TTK-2.1, TIK-2.2, TIK-3.1, TIK- | Yernsiit onpoc,

2 | TexHONOTHYECKHUE CXEMBI YIyUIICHUS

. 3.2 BeinoaHenne KI1T
KaudecTBa Bojibl. KoarynmpoBanue npumeceit
BO/IbI.

3 CMecuTenbHbIE YCTPONCTBA U KaMEPBI I1K-2.1, IIK-2.2, IIK-3.1, IIK- | YcTaslit onpoc,
XJIOMbEOOPa30BaHHUS. 3.2 BeinonHeHue KI1

4 PearentHbie xo3siicTBa. CoopyXeHUS U [K-2.1, T1IK-2.2, T1K-3.1, [1K- | YcTHbIii onpoc,
000pyIOBaHUE PEArCHTHBIX XO3SICTB. 3.2 BoInoaHenne KI1

5 | TIpeasanireinioe oCEemICHIe BOLLL [MK-2.1, TIK-2.2, TIK-3.1, I1IK- | YcTHbIi onpoc,

peasap A 3.2 BeinoiHeHue KI1

6 VY nanenue B3BEIICHHBIX BELIECTB I1K-2.1, IIK-2.2, TIK-3.1, IIK- [ YcTaslit onpoc,
OCaXJICHUEM 3.2 BeinonHeHue KI1
O0paboTka BOJBI B CIIOE B3BEIICHHOTO

ajnka. Tumel ocBeTIMTEINEH, UX N
ocal OCBETIITEICT, MK-2.1, TK-2.2, TIK-3.1, TIK- | Yerhsii onpoc,
7 | TexXHOJOTHYECKas OIleHKa, 00J1acTh
3.2 BeinotHeHue KI1
MPUMEHEHHUS U METOAMKA pacuera.
O06paboTka BojibI (prroTaruei.
8 |VYnamenue mnpumeceir BOMIBI [K-2.1, TIK-2.2, TIK-3.1, I[IK [ YcTHbIit onpoc,




(buUIBETpOBAaHUEM YEpE3 3EPHUCTHIC 3aTPy3KHU -3.2 BeimostHeHUE KIT

[MK-2.1, [MIK-2.2, TIK-3.1, TIK- | YcrHblit onpoc,
9 | OGe33apaxuBaHue BOIBI

3.2 BoinoaHenue KI1
[1K-2.1, TIK-2.2, T1IK-3.1, TIK- .
10 | Hde3omopamusi BOABI 39 YcTHBIN onpoc
[1K-2.1, TIK-2.2, T1IK-3.1, TIK- .
11 | Obe3xene3uBaHue U IeMaHTaHALIMS BOJIbI 39 YcTHbIN onpoc
OOmue BOMPOCH MPOEKTUPOBAHHUS
12 BOJIOOYHCTHBIX KOMIIJICKCOB. [K-2.1, T1IK-2.2, T1K-3.1, [1K- | YcTHblii onpoc,
Coopyxenust aiist 00pabOTKH TPOMBIBHBIX 3.2 BoinosiHeHue KII

BOJI GUIIBTPOB

ITK-1.1, IIK-2.1, I1IK-2.2, 11K~

13 |Wnas xonTakTHast pabora 3.1, TIK-3.2

TIK-1.1, TIK-2.1, TIK-2.2, TTK-

14 |Dx3amen 3.1, [IK-3.2

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WIH UHbIE MaTepHallbl TEKYIIIErO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOUMbIE 1JIs OLICHKH 3HAHUI, YMEHHI U HAaBBIKOB U (MJIH) OTbITa MPOQECCUOHANBHOMN JAEeITeIHbHOCTH,
XapaKTePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUN B MIPOIIECCE OCBOCHUS TUCIUTUIMHBI

3amaHus A IpOBEepKU CPOPMUPOBAHHOCTH MHANKATOpa AocTikennn komnetennuu [1K-1.1, TTK-
2.1, IIK-2.2, TIK-3.1, TIK-3.2

[IpakTuueckoe 3agaHue

Paccuwuraiite TpeGyemble 103bI pEAreHTOB U COCTAB/IIS [TOIYIEHHs BOJIBI IUTHEBOIO KAUYECTBA IIPH
CIIEIYIOIIMX MCXOIHBIX JaHHBIX:

MytHocTh Bozbl (Max/min): 300/140 mr/n

L{BeTHoCcTH (Max/min): 66/34 rpa.

lemounocts (Max/min): 1,0 / 0,8 mMr-s3ks/n

TectoBoe 3ananue

1. Ompenenute BoAy, KOTOpasi MO BCEM YKa3aHHBIM MOKA3aTENISIM 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, Xo6mr = 7,0 mr-sks/n, [lepmanranarnas okucisseMoctsb 5,0 Mr/a

r) pH=16,5, XKob6ur = 11,0 mr-axB/n1, [lepmanranatHas okuciasieMocTs 4,0 Mr/i

2. JlomyckaeTcs I MPUCYTCTBHE B MUTHEBOH BOJIE Pa3IMYMMBIX HEBOOPYKEHHBIM TTIa30M
BOJ/IHBIX OPTaHU3MOB U MIOBEPXHOCTHOM TUICHKH?

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

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

B) /1a, IPU COOTBETCTBYIOIIEM PACOPsHKEHUU TTIABHOTO CaHUTAapHOTO Bpaya PD

T) HET

3. XKecTKOCTBIO BOBI HA3bIBAETCS:

a) - ob1Iee coepKaHre BEIECTB, 00YCIOBIMBAIONINX MPU JTUCCOIHMAIINYN WIIH B pe3yJIbTaTe
TUAPOIN3a MOBBIIIEHHOW KOHIIEHTpaunu noHoB OH-

0) - 3arpsAA3HEHHOCTH BOJIbl OPraHMYECKUMHU BELIECTBAMU

B) - CyMMapHO€ KOJIMYECTBO HEJIETyYUX BEIIECTB, MPUCYTCTBYIOUINX B BOJIE B KOJUIOMJIHOM U
MOJIEKYJISIPHO-TUCTIEPCHOM COCTOSIHUH

T) - CyMMa KOHIIeHTpanuii katnonoB Ca2+ n Mg2+

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

4. KakoBO MUHUMAaJIbHOE KOJIMYECTBO EMKOCTEH JIJIsl XpaHEHHsI peareHTa OJIHOr0 TUIAa Ha CTAHILIUU
BOJIOIIOATOTOBKU?




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 SBIISCTCS aKTUBHOMN?
a) KBaplIeBbI MECOK

0) aKTUBUPOBAHHBIC YTIIH,

B) MTOJIYOOOXOKCHHBIN JIOJIOMUT

7. Pacminpenue 3arpy3Ku Ipy IPOMBIBKE, 3TO

a) IPUPOCT MACCHI 3arpy3KH 3a CYET BHOBH MPUHOCHMBIX B3BECEH
0) IpUPOCT MACCHI 3arpy3KH MPH JOTPYKEHUH (HUITBTPOB

B) YBEJIIMUYEHUE pa3zMepa 3epeH (puiabTpyrowen 3arpy3ku

I') yBEJIMUYEHHE BBICOTHI CJIOSI (PUIBTPYIOLIEH 3arpy3Ku

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

a) JUTsl MEeJUICHHOTO (MIIBTPA pacueTHAs CKOPOCTh (GHIbTpOBaHUS cocTaBsieT 0,2 M/CyTku

0) 3a cueT OMOJIOrMYECKON TUIEHKU Ha (PUIBTPE MMPOUCXOAUT B TOM YHCIIE U3BIICUCHUI U3 BOBI
OaxTepuii U BUPYCOB

B) OMoJyornyuecKkas mieHKa Ha IOBEPXHOCTH (PHIIbTpa TOJHKHA OBITH TOJNIIMHOW HE MeHee | M.

I') MEIUICHHBIH (QUIIBTP JOTPY’KAIOT OCAJKOM MEPBUYHBIX OTCTOMHHUKOB C KaHATN3AI[MOHHBIX
OYHCTHBIX COOPYKEHUN

9 Xapakrepuctuka QuiIbTpyomuei 3arpy3ku, koddduuueHt Gopmsl o, npeacTaBiaseT codoit
OTHOILIEHHE MOBEPXHOCTH 3€pHA K MOBEPXHOCTH PABHOBEJIUKOI'O 110 00beMy IIapa.

UYewMm Ooubliie 3Ta BeIMYUHA, TeM Bblle 3 deKT agcopOuun npumMecei u 60JbIIe TOPUCTOCTD
3aCBINKH. YKKUTE 3arpy3Ky ¢ HauOOIbIIUM KO3 UIIMEHTOM (HOPMBI:

a) KBapIIEeBbIH Mecok

0) KepaM3UT HeJlpOoOIeHBII

B) KEpaM3UT JIpOOIEHBIH

10. Yro Takoe apeHax CKOPBHIX (PHUIBTPOB?

a) cuctema, rpeHa3HaueHHas JJii paBHOMEPHOIO M0 BCE Iouaau cobopa u 0TBo1a
npoUIBTPOBAHHON BOJBI 1 PABHOMEPHOTO pacIpeieieHtsl 10 TUIOIMaau (GUIbTpa MPOMBIBHOM BOJIbI

0) cucrema TpyOOITPOBOIOB, MPEIHA3HAYCHHAS /U1 OTIOPOKHEHUSI EMKOCTH (DPUITBbTPa, a TAKXKe
OOKOBOro KapmMaHa

B) TpaBuiiHas 3ackinka jgHa ¢puibrpa cioem 0,4 — 0,5 M, npegHa3HadeHHAst ISl TOAIep KaHUs
bunbTpyromen 3arpy3ku

') cucTemMa TpyOOonpoBOJI0B, MPOJIOKEHHBIX MO JHY CKOPOro GuiIbTpa, 0 KOTOPHIM MOIaeTCs
CKaTbIil BO3AYX IIPH OCYIIECTBIEHUH BOJAOBO3YILIHON 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 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 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/Iﬁ

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
JEeSTeNIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl (POPMUPOBAHUS KOMIETEHIIUN B IPOLIECCE OCBOCHU S
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

1. XapakTepucTrka cocraBa IpupoaAHbIX BoJ. [Ipumecu Boabl. duznyeckue, MUKpOONOIOTHYECKHE
U Mapa3uToIIOrnYecKre Nokas3arenu kadectBa BoJsl. TpeboBanust CanlluH no stum nokazarensm.

2. XUMHUECKHUE U paJHallMOHHbIE TOKa3aTeIN KauecTBa BOJIbI MPUPOIHBIX HCTOYHUKOB. TpeOoBaHus
CanlluH no stum nokaszarensiM. KoHTposib kauecTBa MUTHEBON BOJIBI.

3. MeToap! ynydnIeHus KauecTBa BOJbI, OCHOBHBIE TEXHOJIOITHUYECKUE TIPOLIECCH] U COOPY>KEHHUS JUIs
UX OCYLIECTBIICHUS.

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

5. TexHonornueckas cxema BOAOIPOBOAHBIX OYMCTHBIX COOPYKEHHUM ¢ BEPTUKAIBbHBIMU
OTCTOMHUKAMH U QUIBTPaMU. Y CIIOBUS IPUMEHEHUS.

6. TexHoNOrNUeCcKasl CXxemMa BOAOIPOBOAHBIX OYMCTHBIX COOPYKEHHUM ¢ TOPU30HTAILHBIMU
OTCTOMHUKAMH U QUIBTPaMU. Y CIOBUS IPUMEHEHUSI.

7. TexXHONOrH4YeCcKasl CXeMa BOAOIPOBOAHBIX OYMCTHBIX COOPYKEHHUI C OCBETIUTEISIMU C
B3BELICHHBIM OCAJIKOM U (QHIbTpaMU. Y CJIOBUS IPUMEHEHHUS.

8. TexHosornyeckasi cxeMa BOJOIPOBOJIHBIX OUUCTHBIX COOPYKEHUH ¢ KOHTAKTHBIMU
OCBETIIUTENAMHU. Y CIIOBUSI IPUMEHEHN.9. TexHonornueckas cxema BOAOIPOBOJHBIX OUYMCTHBIX
COOpY>KEHHH ¢ peuIbTpaMu U GpUiabTpamMu. Y CIIOBHSI IPUMEHEHHS.




10. TexHomorn4eckasi cxema BOJOIMPOBOAHBIX OYUCTHBIX COOPYKEHUU MPU MYTHOCTH UCXOIHOU
Boxb! Beime 1500 r/m3.

11. Be16op cxembI U coCTaBa COOPYKEHHH JJIsI TOATOTOBKH BOJIbI ITUTHEBOTO KAYECTRA.

12. KoarynupoBanue npumeceit Boabl. CymHocTh nporiecca. KoarynupoBanue B CBOOOTHOM
o0wveme. KonraktHas koarysiius. BiusHue pa3nuyabix ¢pakTopoB Ha 3)(PEeKTUBHOCTD Mpolecca
Koaryisuuu. OIoKyIAnus.

13. KoarynsHTsl, (hJIOKYJISHTHI U MIEIOYHBIE peareHThl, IPUMEHsAEeMbIe Ha BOJOMPOBOIHBIX
OUYHCTHBIX COOPYKEHUSX.

14. Onpenenenue 103 peareHToB. [lops10k BBOAA peareHToB B 00pabdaThiBa€Myto BOIY.

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

16. TexHomornyeckue cxeMbl U3BECTKOBBIX X03UCTB. Ompeenenrne 00beMOB CKIIAZIOB U PACXOIHBIX
0aKoB.

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

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

19. Jlo3aTop M3BECTKOBOTIO MOJIOKa OYHKEPHBIN aBTOMAaTHYECKU, HACOCHI-103aTOPHI.

20. Cmecutenu. Knaccudukarus. Cxembl. OCHOBBI pacuerta.

21. Kamepsl xnonbeodpazoBanus. Cxembl. OCHOBBI pacyeTa.

22. OcBetnienue Boibl oTcTanBaHueM. Kpusble ocaxnaemoctu. ['opr3oHTaIbHbBIE OTCTONHUKH.
Cxewmbl. Pacyer.

23. BeprukaibHble oTCTOWHUKH. Cxembl. Pacuer.

24. PanuanbHble OTCTOMHUKH. TOHKOCIOMHBIE OTCTOMHUKH. [[pMeHEeHE TOHKOCIONHBIX MOIYJIeH
JUTS. UHTEHCU(UKAIIMHA PAOOTHI IPYTUX OTCTOWHUKOB.

25. OcBeTIUTENH C B3BEIICHHBIM OCaJKOM KOPUAOPHOTO THMA. Y cTpoiicTBO. Pacuer.

26. Ocetnurenu ¢ B3BemeHHbIM ocagkoM BHUW BOJAT'EO u BHUUI'C-2. Cxewmsl. Pacuer.

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

28. OunbTpyrolUe MaTepualibl, TpeOOBaHus K HUM. [ paHylioMeTprUyYeCKuil COcTaB, MEXaHUUYeCcKas
IPOYHOCTh, XUMUYECKAsi CTOMKOCTb.

29. Xapakrepuctrka Han0oJiee MHUPOKO MPUMEHSIEMBIX (PHIBTPYIOLIUX MaTEPHAIIOB.
[TopnepxuBaroniue ciou.

30. HwxHsas pacnpenenuTenbHas cuctema (qpeHax) puiabTpos. YcTpoiictBo. OCHOBHI pacyera.

31. IlpomsiBka GuibtpoB u KO ¢ pacimupenneM 3arpy3ku. Y CTpOHCTBO U pacueT BepXHEH
pacnpenenuTeIbHON CUCTEMBI

32. IlpomsiBka GuibtpoB 1 KO 6e3 paciupenus 3arpy3ku (BOAOBO3TYIIIHAS IPOMBIBKA C
TOPU30HTAIBHBIM OTBOJIOM BO/JIbI). Y CTPOMCTBO M pacdyeT CUCTEMBI OTBOJA IPOMBIBHOM BO/JIBI.

33. KoHTaKTHbBIE OCBETIUTENU. Y CTPOUCTBO, MPUHIUN paOOTHI.

34. Pacuet ¢punbtpoB u KO. PerynupoBanue ckopoctu puinbTpoBaHus

35. O0e33apakuBanue Bojibl. OCHOBHBIE METO/Ibl. XJIOPUPOBAHUE, 0OOPYAOBAHHUE T'a30BBIX
XJIOPATOPHBIX.

36. O0e33apakuBaHuE BOJIbI TUIIOXJIOPUTOM HATPUS.

37. O0e33apakuBaHue BOJIbI XJIOPUPOBAHUEM ¢ aMMOHM3anueil. O0opy10BaHUE AMMOHU3ATOPHBIX.
O6e33apaxuBaHKe BOJAbBI C TOMOIIBIO OAKTEPHUIIMIHOTO 00JIyUEHUSI.

38. O30HHpoBaHue BoAbl. CXEeMBI 030HATOpa U O30HATOPHOM yCTaHOBKH. KOHTAaKTHBIE pe3epByaphl.
O6paboTka OCTaTOYHOTO 030HA.

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

40. O6e3xenesuBanne Boabl. OcHOBHBIE MeTOAEI. O0€e3KeNe3nBaHUE MOA3EMHBIX BOJ METOLOM
YIOPOILEHHOHN a’panuu

41. OGe3xene3nBaHNe BOJABI METOJOM adpallii Ha CIEIUAIBHBIX COOPYKEHHSIX ¢ (PHIIbTpaIiuei, ¢
UCIIOJIb30BaHUEM peareHToB-okucauTene. Ooe3xene3nBaHue BOAbl TOBEPXHOCTHBIX HCTOYHHUKOB.

42. Y nanenue U3 BOJbl Mapraiua (JemMaHrasanus Bojibl). OCHOBHbIE METO/IbI U TEXHOJIOTHUYECKHE
CXEMBI.

43. TIoBTOpHOE UCIIOIB30BaHUE POMBIBHBIX B (huibTpoB u KO.

44. OcHOBBI pa3pabOTKH BOJOOYHUCTHBIX KOMILIEKCOB.



7.4.2. [lpakTrueckue 3a7aHus 1Tl POBECHUS TPOMEKYTOUYHON aTTECTAIIUN O0YJarOIITIXCsI

3amanus A MPOBEPKU c(hOPMUPOBAHHOCTH UHIMKATOpa AocTkeHnn komrerennuu [1K-1.1, ITK-
2.1, IIK-2.2, T1IK-3.1, TIK-3.2

3ananue 1.

Pa3pa60TaTL TCXHOJIOTHUYCCKYIO CXCMY IMMOATOTOBKH BOJLI IMTHCBOT'O KAYCCTBA IIPU CICAYIOIIUX
UCXOOHBIX JAaHHBIX:

Pacxon: 22000 m3/cyr. Makcumanbaas MyTHOCTE: 30 mr/i, MakcumanbsHas iBeTHocTh: 40 rpaz., B
BOJIC MOT'YT NIPUCYTCTBOBATh XJIOP(EHOIbHBIE 3armaxy. B Boie mpucyTCTBYeT 10CTaTOYHBIH IIEIOYHON
pe3epB sl IPOBEIACHMSI MPOIIecca KOaryJIMPOBAHHSL.

3amanue 2.

PazpaboTaTh TEXHOJOTUYECKYIO CXEMY MOJTOTOBKH BObI MUTHEBOTO KAYECTBA MIPH CICTYFOIINX
HCXOJHBIX TaHHBIX:

Pacxon: 19000 m3/cyr. MakcumaiibHast MyTHOCTB: 500 Mr/n, MakcuManbHas nBeTHOCTh: 70 rpas.,
3anaxu ¥ NPUBKYCHI B Bojie: 4 Oamia. Heo6xoaumo mpenycMOTpeTh MoAIIeIaYnBaHUE

3ananue 3.

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

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

3amanue 4.

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

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

3amanme 5.

Pa3paboraTh TEXHOIOTUYECKYIO CXEMY MOATOTOBKH BOJIbI MUTHEBOTO KA4eCTBA MPH CIIEIYIOIINX
WCXOJHBIX JaHHBIX:

Pacxon: 32000 m3/cyt. MakcumanbHas MyTHOCTE: 160 mr/n, MakcuManbHasi IBETHOCTR: 60 rpan., B
BOJIE MOTYT MPUCYTCTBOBATH XJI0p(heHOoIbHbIE 3amaxu. Heo0XoaumMo mperycMOTpeTh MoAIeIaduBaHuE.

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

[IpoekTupoBaHue BOJONPOBOJHBIX OUYMCTHBIX COOPYXKEHHM (OTHOCTYIIEHYATask CXeMa: KOHTAKTHbIE
OCBETJIUTEIHN)

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

[IpoekTupoBaHue BOJONPOBOIHBIX OYMCTHBIX COOPYKEHHUM (IBYXCTyIeHYaTasi CXeMa: 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
paszmematorcs B LMS Moodle (https://moodle.spbgasu.ru/course/view.php?id=1364)

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa MPO(hEeCCHOHATBLHON e TeNIbHOCTH, XapaKTepHU3yIoIre 3Tanbl GOPMUPOBAHUS KOMITETEHIIUH
[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
periaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3aluy U
IIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTallui 00yJarommuxcsl.
[Iponenypa orieHnBaHust GOPMHUPOBAHUS KOMIIETCHIIMN TPU MPOBEACHUN TEKYIIETO KOHTPOJIS
IpUBENEHa B 1. 7.2.
TunoBble KOHTPOJIBHBIE 33JaHUS WIIM UHBIE MAaTEpUabl TEKYILEr0 KOHTPOJISI IPUBEACHBI B 1I. 7.3.



[TpomesxyTouHast aTTecTanus Mo AUCIUTUINHE POBOJAUTCS B OPME 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 CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOEHUS U OLIEHKA
Onenxa Onenka
«HEYJOBJIECTBOPUTEIIb Onenka «xopomo» | OuneHka «OTIIHYHO»
«YIOBJIETBOPUTEIILHO»
HO»
«HE 3a4TCHO» «3a4TEHOY»
VYpoBeHb 0CBOEHUS VYpoBeHb OCBOEHUsI | YPOBEHb OCBOCHHUA | YPOBEHb OCBOCHMS
KOMIIETCHIIUU KOMIIETCHIIUU KOMIIETCHIIUU KOMIIETCHIIUU
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI.
Kommerenuu He Kommerenun Kommerennun Kommerenun
c(OpPMHPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHPOBAHBI.
3HaHUS OTCYTCTBYIOT, CdopmupoBanbl 3HaHUs OOLIMpPHBIE, 3HaHus
YMEHMSI U HaBbIKU HEe | 0a30BbI€ CTPYKTYPBl |CHUCTEMHBIE. YMEHUSI | apryMEHTHUPOBAaHHBIE,
Kpurepuu c(hOpMHUPOBAHEI 3HAHUW. Y MEeHud HOCSIT } BCECTOPOHHHUE.
OLCHHBAHNS (dparMeHTapHbI U pPENpOAYKTUBHBIN YMmenus
HOCST XapakTep, YCIEIIHO
PENpOAYKTUBHBIN IIPUMEHSIFOTCS K IIPUMEHSIOTCS K
Xapaxrep. PELICHUIO TUITOBBIX PELIEHUIO KaK
JlemoHCTpHpYy€eTCS 3a/1aHM. TUIIOBBIX, TaK U
HU3KNH YPOBEHb JemoHcTpHpyeTCs HECTaHJAAPTHBIX
CaMOCTOATEIIBHOCTH JIOCTaTOYHBIN TBOPYECKHUX 3aJaHUM.
IIPAKTHYECKOTO YPOBEHb JlemoHCTpHpYeTCs
HaBBbIKa. CaMOCTOSTENIBHOCTU | BBICOKHMM YPOBEHb
YCTOWUYHBOTO CaMOCTOATENIBHOCTH,
MIPAaKTHUYECKOT0 | BBICOKAsl aJalTUBHOCTh

HaBBIKaA.

IMPAKTUYCCKOI'O 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 YMEHHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aJaHus
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 mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
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 BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

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

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

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

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS 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/ «3a4TCHO)» BBICTABIISETCS, €CITH CPETHEE apHUPMETHICSCKOE
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-MeTOoAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneyeHue TUCIMIIMHBI (MOTYJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(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

Kypba M.I"., Cokonos JI.U., 'oBoposa K.M., Bonocuabxenue.
1 [IIpoextupoBanue cuctem u coopyxkenuii: T. 2. Ouuctka u
KOHAUIIMOHUPOBAaHKE MPUPOIHBIX Boa, MockBa: ACB, 2010

https://www.studentli
brary.ru/book/ISBN9
785930932638.html

2 |®por B.H., IlepoB A.I"., Bomonoaroroska, Mocksa: ACB, 2022

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

JlomoJHUTENbLHAA JIUTEPATYPA

1 Iusu JI. H., Xumus Boasl. Bogomoaroroska, Tomck: ToMckumii

MTOJINTEXHUYECKHI yHuBepcurer, 2014

http://www.iprbooksh
op.ru/34732.html

2 CrosinoB H. U., benses E. U., Kyknute . S1., Bogonoaroroska, CTaBpomnosis:

Cesepo-Kaska3zckuii ¢penepanbHblil yHuBepcurert, 2018

http://www.iprbooksh
op.ru/83236.html




I'ycakoBckuii B. b., Ezepckuit A. U., Byrnunckas E. O., BononpoBoHbie
ouncTHbIe coopyxkenus, CII6., 2010

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

['puropeena JI.C., ®U3UKO-XMMHYECKasl OLICHKA KAYECTBA U BOJOIMOATOTOBKA

npupoaHsix Boa, Mocksa: ACB, 2011

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

78593093802.html
I'ycakoBckuii B. b., Byriunckas E. D., 3yes H. W, [Toamopun A. B., http://ntb.spbgasu.ru/
TexHosorus ounctku npupoausix Boa, CII6., 2009 elib/00137/

OOyuaromuecs U3 ynciia HBAMHI0B U Uil ¢ OB3 obecreynBaroTCs IeYaTHBIMA U (WITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaiTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

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

OCBOEHUS JUCLMILIMHBI (MOJYJIs1)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

Hudbopmanmonno-cnpaBounas cucrtema Koneke

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

Kypc "Ouncrka npupoaabeix Boa" 8 Moodle

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

hp?id=1364

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

NudopmanmonHo-npaBoBast 6a3a nanHbix Kogekc

ocs/

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa n3aarensersa "IPRsmart”

http://www.iprbookshop.ru/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa uaarenscrsa "Jlans"

https://e.lanbook.com/

OnektponHas 6udiuorexka Upouc 64

lus/

Cucrema muctaniponHoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DNeKTPOHHO-0MOIMoTeyHas cucrema uznarenscrsa "FOPAUT"

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas

OeKTpOHHBIN (HOH]I MPAaBOBOI U HOPMATUBHO-TEXHUYECKON
JIOKYMEHTAIUH B 00J1aCTH CTPOUTENILCTBA U IPOEKTUPOBAHUS,
0€30I1aCHOCTH U OXpaHbl TPYy/a, YHEPreTUKU U He(Terasa, npasa.

http://docs.cntd.ru

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIbLHOTO
npoliecca 1o AUCHUILIMHE, BKIK0Yas IIEpedeHb JIMIEH3MOHHOTO U CBOOOAHO paclpoCTPaHsIeMOro

MPOTrPaMMHOTO 00ecTieueHus

HaunmenoBaunue

Crnioco6 pacrpocTpaHeHus

pacrmpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r

LibreOffice

CBOOOJTHO pacrpoCTpaHsIEeMOe

DIEeKTPOHHBIN asipec pecypca
http://gasudata.lan.spbgasu.ru/d

http://ntb.spbgasu.ru/irbisé4r_p

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

ouoimmoreka eLIBRARY.RU

(JIMLIEH3MOHHOE WJIM CBOOOHO




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHHs 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JIs1 CAMOCTOSITEIbHOM paboThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
MOMEILEHUN /111 CAMOCTOSITEILHON paboThI

OcHameHHOCTh 000PYIOBAaHUEM U TEXHUYECKUMU
cpeacTBaMu O0yuyeHus

50. YueOHble ayIUTOPHH ISl IPOBEICHUS
JIEKIMOHHBIX 3aHATUI

VYyebHas ayuTOpHs AJis1 TPOBEACHUS 3aHATUI
JIEKIIMOHHOT'O TUTIA, KOMIUIEKT MYJIbTUMEIUIHOTO
obopynoBaHus (TIEPCOHATBLHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yu4eOHO# Mebenu,
noakroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. Y4eOHble ayTUTOPHH JIJIs1 TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEXKYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEINIHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHNE K KOMITBIOTEPHOM
cetu CIIOI'ACY, Beixon B HTEpHET

50. IMomernieHus st CAMOCTOSITETLHON paObOTHI

[Tomenienue s caMOCTOSTENBHOM pabOThI
(unTanpHBIN 3251 OuOMoTeku, aya. 217): I11IK-23 mr., B
T.9. 1 .- IIK gst murg ¢ OB3 (cuctemubiit 010K,
MOHHUTOP, KJIABUATYPa, MbIIIIb) C MOJKIIOYEHUEM K
cetu «MHTEpHET» U 0OecneueHueM J0CTyna B
JIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOT'ACY.

I10 Microsoft Windows 10

Z[J'ISI HWHBAJIMAO0B U JIUII C OB3 o6ecneunBaroTcs CIICHHUAJIBHBIC YCIIOBHUA JISI TOJTYUCHUS
O6paSOBaHI/I${ B COOTBCTCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB.
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