MunuCTEpCTBO cenbekoro xo3sicTBa Poccuiickoit deneparuun
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJIUTUKU B 00pa30BaHuUs

HoBouepkacckuii HHKeHEPHO-MeIMopaTHBHbIN HHCTUTYT HM. A.K. KopTryHoBa ¢puiman

JucuuniauHel

Hamnpasnenue(st)

Hanpasnennocts (1)
KBanudukanus
®opma 00yueHus
®daKyabTeT

Kadenpa

YyeOHblil I1aH

dI'OC BO (3++)
HaIpaBJICHUS

O06mas
TPYAOEMKOCTh

PazpaboTtunk (n):

Pabouas nporpamMmma ogoOpeHa Ha 3acelaHuH Kadeapsl

3aBemyromuii kKapeapoun

®I'BOY BO [dounckoii 'AY

YTBEPXJIAIO
Hexan pakymprera HMM®D
A.B. ®enops

" " 2023 .

PABOYAS ITPOI' PAMMA

b1.B.03 TexHonorus yay4umeHus Ka4ecTBa MPUPOAHBIX

BO/J
35.03.11 I'mapomesinopanus

CTpouTe/IbCTBO, PEKOHCTPYKIMS U IKCILIyaTalus
HHKEHEPHBIX CUCTEM BOJAOCHAOKEHUS
O0akasaBp

OYHas
HNH:keHepHO-MeTMOPATHBHBIN (paKyJIbTeT

BonocHa0:xxeHne U HCNO/Ib30BAHUE BOAHBIX PECypPcoOB

2023 35.03.11viv.plx
35.03.11 I'mapomesinopanus

DenepaibHbIH roCyIapCTBEHHbINH 00pa30BaTe/IbHbIN CTAHAAPT
BbICIIEr0 00pa3oBaHus - 0aKaJaBpPUAT N0 HANIPABJICHUIO
noaroroBku 35.03.11 'mapomesmopanus (mpuka3s MuHoOpHayKu
Poccuu ot 17.08.2020 r. Ne 1049)

144 /43ET

KaHJI. TexXH. Hayk, [aou., Kapry3oBa
Tarbsina IMmuTpueBHa

BoaocHa0kenune M HCIOJIbL30BAHME
BO/JIHBIX PeCypcoB

I'ypun Koncrantun I'eoprueBuy

Harta yTBepxkenus yd. copetom ot 26.04.2023 npoTtokost Ne 8.

HoBouepkacck 2023 r.



1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIINUXCHA C
MPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 56
caMoCTOsITebHAs paboTa 70
4aCOB Ha KOHTPOJIb 18

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypce>) Hroro
Henens 13 4/6
Bun 3anarnit v | P | vI PII
Jlexuun 14 |14 (14 |14
JlaboparopHsie 14 (14 |14 |14
IIpakruueckue 28 |28 (28 |28
B tom uncne B 6 6
hopme
IIPAKT.II0ATOTOBKH
Hroro ayp. 56 |56 |56 |56
KonrakrHas pabora |56 [56 |56 |56
Cam. pabora 70 |70 |70 |70
Yacel Ha KOHTPOJIb 18 |18 |18 |18
Htoro 144 | 144 | 144 | 144
Bune! koHTpONIA B cemecTpax:
Kypcosoii npoexr 8 ceMecTp

OK3aMeH 8 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITJIMHBI (MOAY JIST)

2.

Ju—

ITonroToBka CrIeIMaNNCTOB CIIOCOOHBIX IPOAHAIN3UPOBATH KAYECTBO BOABI 1 000CHOBAHHO BBIOPATH METOX U
TEXHOJIOTHIO 00PabOTKHU MPUPOAHOM BOJIBI, 3aIIPOSKTUPOBATH BOJOOYNCTHON KOMIUIEKC MOTYUYESHHUS BOJbI TUTHEBOTO
KauecTBa, SKCIUTyaTHPOBATh OUYHCTHBIE COOPYIKEHHS, C Y4ETOM TPeOOBaHUIT IO OXpaHEe OKPYKAFOMICH CPEIIBI.

3. MECTO JUCIIMITJIMHBI MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | b1.B

31

TpeGoBanusi K NpeaIBapHUTEIbHOI MOATOTOBKE 00y4alOLIerocs:

3.1.1

Boccranosnenue BOJHBIX 00BEKTOB

3.1.2

HacocHrble CTaHIIMHU BOZ[OCHa6)KeHI/I$[ 1 BOOAOOTBCACHUS

3.13

OueHka BO3/IEHCTBHS Ha OKPYXKAIOIYIO CpeLy

3.14

CaHUTapHO-TEXHIUECKOE 000y IOBaHUE 3IAaHIIA U CEIbCKOX03IHCTBEHHBIX 00BEKTOB

3.15

CTpOI/ITe.]'ILCTBO " SKCIITyaTanus CUCTEM CEJIbCKOXO3SIHCTBEHHOTO BOZ[OCHa6)KCHI/I${ 1 BOJOOTBCIACHUA

3.1.6

y.]'[y‘IHIeHI/IC KadyeCTBA IMOJA3CMHBIX BOJ

3.1.7

3KcnnyaTaum{ 1 pEMOHT CKBAXXUH

3.1.8

I'mppaBnuka coopyxkeHuil

3.1.9

I/IH)KCHepHaSI TuapaBJInKa

3.1.10

MexaHHKa IPYHTOB, OCHOBAaHUS U (pyHJaMEHTEI

3.1.11

OpraHu3aiys 1 TEXHOJIOTHSI padoT 0 MPUPOI000YCTPOHCTBY M BOJIOTIOIE30BAHHIO

3.1.12

HpPIpOZ[HO-TeXHOFeHHLIC KOMILJIICKCHI HpHpOHOO6yCTpOﬁCTBa 1 BOJOIIOJIB30BAHUA

3.1.13

IIpown3BoCTBEHHAS TEXHOJIIOTHIECKAS (IIPOEKTHO-TEXHOIOTHYECKasT) IIPAKTHKA

3.1.14

PerymupoaHnue croka

3.1.15

XuMmusi © MUKPOOHOIOTHS BOJBI

3.1.16

BJ'IGKTpOTGXHI/IKa, OJICKTPOHHKA U aBTOMAaTHU3allus

3.1.17

beszonacHocTh KU3HCACATCIbHOCTHU

3.1.18

BOHOXOBﬂﬁCTBeHHBIC CHUCTCMBI 1 BOJAOIIOJIB30BAHHUC

3.1.19

I'mopasnuka

3.1.20

T'upponorus

3.1.21

VHxeHepHbIe KOHCTPYKIUH

3.1.22

MammHs! 1 000pyI0BaHHE JUIS TIPHPOTO00YCTPONCTBA M BOJIOTIOIB30BAHUS

3.1.23

BOZ[HO&, 3€MECJIBHOC U OKOJIOTUYCCKOE ITPaBO

3.1.24

rI/I,HpOFeOJ'IOFI/I}I 1 OCHOBBI I'COJIOTHH

3.1.25

I'mopomerpust

3.1.26

Kinmatonorus u Mmereoposiorus

3.1.27

KommsrotepHas rpaduka B mpodecCHOHANBHOH NeITeTbHOCTH

3.1.28

ITouBoBenenue

3.1.29

ComnporuBieHue MaTepuaaos

3.1.30

VueOHas u3bICKaTEIbCKas IIpaKTUKa 110 THAPOMETPUN

3.1.31

VYuebHas 03HAKOMUTEIbHAS TIpaKTHKa 1o MOYBOBEACHUIO U I'€OJIOTUN

3.1.32

DKOHOMUKA BOAHOTO X035HCTBA

3.1.33

Mertpomnorusi, CTaHAAPTH3ALUS U cepTU(GUKALIUL

3.1.34

CTpOI/ITCJ'[BHLIG MaTcpuaIbl

3.1.35

TeopeTnyeckas MexaHUKa

3.1.36

Baenenne B nHGOpMannOHHBIE TEXHOJIOTHH

3.1.37

T'eonesus

3.1.38

WmxenepHas rpaduka

3.1.39

OOyueHne HaBBIKaM 3I0pOBOTO 00pa3a KH3HU M OXPaHBI TPyAa

3.1.40

VYuebHas U3bICKATEIbCKAs IMPpaKTUKa 1o reoae3nu

3.1.41

Boccranosnenne BOIHBIX 00BLEKTOB

3.1.42

I'mppasnuka coopyxeHuit

3.2

JucuunanHbl (MOTYJIM) M IPAKTUKH, JIS1 KOTOPHIX 0CBOEHHE TAHHOH THCHUTIINHBI (MOXYJIsI) HEOOXOTUMO KAK
npeaiecTBYOIIee:




4. KOMIETEHLIMYA OBYYAIOILIET OCS1, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS AUCLIUTLIAHBI
(MOJY.JIST)

IIK-1 : Cnocoben YHIpaBJATh NPOHECCOM IKCILIyaTallMi CTAHIIMHU BOJOINOATOTOBKH

[IK-1.1 : 3naer MPOTrpe€CCUBHOC TCXHOJOTUNICCKOC U BCIOMOT'aTCJILHOC O60pyIlOBaHI/IC, Cpe€acTBa aBTOMAaTHU3allu 1
MCXaHH3alluu, 06eCHe‘-II/IBaIOHII/Ie TNOBBIIICHUEC KaY€CTBA OUUCTKU BO/JbI, ICPCHEKTUBLI TEXHUYCCKOI'O U TEXHOJIOTUYECKOT'O
pa3BUTHA ACATCIBHOCTH, CBSI3aHHOM C BOJOTIOJITOTOBKOM

IIK-1.3 : YMeeT pykoBOIUTH JIOKaTU3allMed 1 TUKBUAAIIMEH aBapUIHBIX CUTYyallui B CHCTEMax BOJIOIOATOTOBKH, OCYIIECTBIISATh
TBOPYCCKHUI MMOMCK PEIICHUS MPOOIJIEM, BO3HUKAOIIHX B MPOIIECCE OPTaHMU3aIUH SKCILTYaTalluy CTAHI[UH BOIOOYHCTKH

[IK-1.4 : Bnajeer HaBbIKAMU OpPTaHU3aLUH PAOOT MO0 TEXHUUYSCKOMY OOCIYKUBAHHUIO U PEMOHTY TEXHOJIOTHUECKOTO U
BCIIOMOTATEIHLHOTO 000y IOBaHHUS CTAHIUH BOJOIOATOTOBKH COTJIACHO YTBEPKIACHHBIM IUIaHAM U Tpadukam

ITK-1.5 : BnameeT HaBbIKAMHU KOHTPOJISI COOITIO/IEHUS] OTITUMATBHBIX PEKUMOB pEareHTHOW 00paOOTKH BOJBI, PaOOTHI
COOpYKEHUH, 000PYIOBAHMSI U CUCTEM CTAHIINU C IEJBI0 JOBEECHHUS KaueCTBa BOJIbI O HOPMAaTHUBHBIX TPpEeOOBaHUH

IIK-5 : CnocofeH ynpasJisiTh NPOLECCOM IKCIIyaTAllUM ceTeill BONOCHAGKeHUs M BOJOOTBEAeHHs

IIK-5.1 : 3Haet TpymoBbie PYHKIUU B OCYIIECTBICHUH PadOT MO IKCIUTyaTallUH CETeH BOJOCHAOKEHHS U BOJJOOTBEICHHS,
COOpYXXEHUI U 000pyA0BaHNUS

[1K-5.2 : 3HaeT HOPMBI BpeMEHH Ha IPOBECHUE TEXHUNIECKOTO 00CTYKUBAHNS M PEMOHTa 000pYyI0BaHUS, HH)KEHEPHBIX CHCTEM
ceTell BOZOCHA0KEHN ¥ BOLOOTBEACHUS

[IK-5.3 : YMmeeT BEIOMpATh THIIOBBIE METO/BI U CIIOCOOBI BRITTOTHEHUS TPO(eCcCHOHANBHBIX 3a1ad, OI[CHUBATh X
3¢ (EeKTHBHOCTD M Ka4eCTBO, PYKOBOJHUTH CIIOKHBIMH M OIIACHBIMU PabOTaMHM IIPH 00CIIy)KUBAaHUM M PEMOHTE CeTel
BOJIOCHA0)KEHUS U BOJIOOTBEICHHS

[IK-5.4 : YMmeer obecrieunBaTh pariioHAIFHOE PACXOJOBaHHE MAaTEPHAIIOB, TOIUIHBA, SJICKTPOIHEPTHH, a TAloKe IPAaBIIIEHOE
UCTIONIb30BaHNE TIPOU3BOJICTBCHHBIX TUIOMAAEH, 000pyA0BaHUs, HHCTPYMEHTA U IPUCIIOCOOICHNH, KOHTPOINPOBATH YUET
paboyero BpeMeH!

[IK-5.5 : Ymeer obecrieunBaTh BHEPEHHE MEPEIOBEIX METOAOB M IPHEMOB TPYAa, HCIIOIB30BaTh HHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IIPH TEXHUYECKOM OOCITy>KUBAHUH U PEMOHTE CETell BOJOCHA0KEHNS M BOJIOOTBEACHHS

I1K-5.6 : Braneer HaBBIKAMHU OpraHHU3AIMK PA0OT MO TEXHUYECKOMY OOCITY)KUBAaHUIO H PEMOHTY CeTei BOJOCHA0XKEHHS 1
BOJIOOTBE/ICHHS COIVIACHO IJIaHaM U rpadurkam

I1K-5.7 : Bnaneer HaBBIKAMHU OpraHMU3AINH ACSTEIBHOCTH CTPYKTYPHOTO MOpa3/IeeHHs TP JIUKBHIAINN aBAPUIHBIX
CUTYyallMi Ha CeTAX BOAOCHAOKEHUS U BOZOOTBEICHNUS

5. CTPYKTYPA U COOEPXXAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon HaumeHnoBanne pasjae/ioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | MutepaxT. Ipumeyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc

Paznen 1. Tema 1. KauecTBo
Bo/ibl. HopMaTUBHbBIE OCHOBBI
yIyYLIeHHsI KA4YeCTBa BOJABI.
CocTaB u cBoO¥CTBa NPUPOTHOI
Boabl. Kpurepnu kauecTsa Boabl

1.1 Jlextus 1. KadecTBo 8 4 ITK-1.3 TIK- JI.1J11.2 0 TIK-1
MIOBEPXHOCTHBIX BOJ 1.4 TIK-1.5 JI1.3 JI1.5
Kontpons kauecta Boapl (KKB). JI1.6J12.1
HopMmaTuBHBIE OCHOBBI yJIyUIlIEHUS JI2.2J12.3
Ka4ecTBa BOJABI. XMMHUYECKUI 335437

cocTaB, (hU3NUECKHEe, XUMUIECKHUE,
OHOJIOrHYe-CKUE CBOICTBA BOIBI.
Kputepuu xauectsa BOJbL.
TexHoJIOrnUeckre moKa3aTeiau
KadyecTBa BOJbI. TeXHOJOIrMYeCKUi
aHaIM3.

/JTex/




1.2 Ipakruueckoe 3ansartue 1. IK-1.4 JI1.2 J11.3 IK-3
TexHonoru4eckuii ananus JIL.S
Ka4ecTBa NOBEPXHOCTHBIX BOJ. JI1.6J12.1
Brimaua 3aganus nis PI'P. Pacuér JI2.2 J12.3
XHMHYECKOTO cocTaBa Boanl, CO2, D2 933 37
KO0, KK, XKHK, coneconepxanusi,
HEOOXOJMIMOCTH CTA0OVITU3AIIHH.
®opmyna Bojibl. Pemienue 3anaun
BBIOOp MeTO1a 00PabOTKH BOIBI IO
BapuanTam KII
Mp/
1.3 JIabopaTopHas pabota 1. I1K-1.4 TIK- JI1.2 J11.3 TK-1
BBenenue B XuMH4ecKuii aHaIU3 1.5 JI1.5
Bozbl. [lopsiiok u TexHuKa JI1.6J12.1
0€30MaCHOCTH TPH BBITIOTHEHUH J2.2J12.3
XUMHYECKUX aHATM30B U 22 56 37
nabopatopHoii paboTsl. [IpaBuia
ot6opa 1mpo0b (13 BOZOMCTOYHHKA,
BOJIOTIPOBOIHOM CETH) M UX
MOJTOTOBKH K XHMHUYECKOMY
ananmzy. [Iporpammsr KK /J1a6/
1.4 JlaboparopHas padota 2. ITK-1.4 TIK- JI1.2 J11.3 TK-2
OnpeneneHne OpraHoIENTHYECKUX 1.5 JILS
CBOWCTB MPUPOJHBIX BOA (U3 MOJ- JI1.6J12.1
3€MHOT'0, [IOBEPXHOCTHOTO J2.2J12.3
BOJTIOMCTOYHUKOB, U3 22 26 27
BojonpoBoaa) /J1a6/
1.5 CamocrosrenbHas paboTa 1. [K-1.4 JIT.1J11.2 IK-3
Pemenwue 3a1a4uu o XUMHUYECKOMY JI1.3J11.4
cocraB nmoBepxHocTHOH BojbI (KIT) JIL.S
110 BApUAHTY J.6J12.1
Pacuétel XxuMHUeckoro cocraBa JI2.2J12.3
oz 2KO; XKK; XKH/K; CO2, 23 24 237
HEOO0XOJUMOCTH CTaOMITU3AIHH.
IlocTpoenue quarpamMm
XHUMHYECKOTO M COJIEBOTO COCTaBa
HWCXOJTHON M OCBETIIEHHOW BOJIBI.
Bri60op Buza 1 onpeneneHne
pacy€THBIX 103
CTaOMIIN3UPYIOIINX PEarcHTOB
/Cp/
1.6 CamocrosrenpHas padora 2. [IK-1.4 JI1.1J11.2 [K-3
Br16op MeToaa ¥ TeXHOIOTUH JI1.3J11.4
OCBETJICHUS BOJIBI 110 BAPUAHTY JILS
(KIT) JI1.6J12.1
AHanu3 KauecTBa BOJBI U BEIOOD JI2.2 J12.3
metoaa YKB, padorta ¢ CHull D22 54 D55 237

2.04.02* Pacuér
TIPOU3BOIUTEITLHOCTH YCTAaHOBKH.
Onpenenenune TC. Pacuérot
OTMETOK BOIbI U TocTpoeHne BC
(o BapmanTam KII).

/Cp/

Paznen 2. Tema 2. Crioco0bl u
MeTOoAbI 00PadOTKH NPHUPOAHbIE
Boja. OcBeTjIeHHuE
MOBEPXHOCTHBIX BOJ (0JI0K-
cxema).




2.1 Jlexuus 2. CiocoOb1 06paboTku I1K-1.3 TIK- JI1.1 J11.2 I1K-1
TIPUPOJHOMN BOJIBI. 1.4 TIK-1.5 JI1.3 JI1.5
Brnok-cxema MeTooB 00pabOTKI JI1.6J12.1
Boabl. OCHOBHEIE JI2.2 J12.3
TEXHOJIOTUYECKHE CXEMBI, COCTAaB D3 54 37
COOpYKEHHH, KIaccupuKanus,
00J1acTh MPUMEHEHHS, BEIOOD
TEXHOJOTHYECKOU CXEMBI
/Jex/
2.2 IIpakruueckoe 3ansatue 2. Beibop [K-1.4 JI1.3 J11.4 IK-3
TEXHOJOTHYCCKOM CXEMBI JI1.5
OCBETJICHUS BOJBI JI1.6J12.2
Pabota ¢ CHuII 2.04.02*, mox6op J2.3
COCTaBa COOPYKEHHI OCBETIICHUS 223356 37
Boabl Pacuér
MIPOU3BOIUTEIEHOCTH YCTaHOBKH.
Cocrasnieane TC. Pacuérer
OTMETOK BOIbI U mocTpoeHne BC
(o BapuanTtam KII).
Mp/
2.3 Jlaboparophas padota 3. I1K-1.4 TIK- JI1.2 J11.3 TK-2
VMsraenue BoAbsI HOHOOOMEHHBIM 1.5 JI1.5
Croco00M (BOAOIPOBOIHOM BOJIBI) JI1.6J12.1
Ha MOJICIbHOM HOHOOOMEHHOM J2.2J12.3
ycraHnoBke /J1ab/ D2 54 57
2.4 CamocrosTenbHas padora 3. [IK-1.4 JIT.1JI1.2 TK-2
Pemienne 3agauu no peareHTHOMY JI1.3 J11.4
YMATYEHHUIO TTOBEPXHOCTHBIX BOJ. JI1.5
TTon6op TEXHOTOTUYECKON CXEMBI JI1.6J12.1
YMSTYEHHS], TEXHOJIOTHYECKUX JI2.2 J12.3
napaMmeTpoB coopysxenuii. /Cp/ 22 54 57
Paznen 3. Tema 3.
TeopeTnyecKkue 0CHOBBI
OCBETJICHHS BOAbI
orcrauBaHueM. MojeJiupoBaHue
MpoIecca 0CaKIeHUs.
3.1 Jlexuums 3. TeopeTnveckue OCHOBBI I1K-1.3 TIK- JI1.1J11.2 I1K-1
OCBETJICHUS BOJIBI OTCTAMBAHHEM. 1.4 IIK-1.5 JI1.3 JI1.5
CyIIHOCTh peareHTHBIX METOI0B JI1.6J12.1
OCBETJIEHUS BOJIBL. J12.2 J12.3
MopaenupoBaHue npoiecca 93 54 56 D7
ocaxxieHvst. KpuBble BbITaeHAS
(ocaxnenus). ['uapasmmueckas
KPYIHOCTb, TIOKa3aTeib
0CaKIaeMOCTH B3BECH.
Koarynsmms Boasl B cBO-001HOM
00BbEMeE, KOHTAKTHAS.
/Jex/
3.2 IIpakrnueckoe 3ansTue 3. [IK-1.4 JI1.2 J11.3 TK-1
CwmecuTens, OTCTOMHUKH, JIL.S5
OCBETIUTEIIN JI1.6J12.1
Knaccudukanms, cxeMsl, 00J1aCTh J12.3
npuMeHeHus. [IpuHnun pacuéra. 0202437
OcBetnuTenb, cCXeMa, IPUHLUI
paboThl U pacuéra,
TEXHOJIOTHYECKHE TTOKAa3aTeIH.
Mp/
33 Jlaboparopnas pabota 4. [IK-1.4 JI1.2 J11.3 TK-2
TopcHOHHBIN aHATN3 BOABIL. JI1.5
OmnpeneneHue moxkasarens JI1.6J12.1
OCaXX1aeMOCTH J2.2J12.3
B3BecH JlocTpoeHne KpUBBIX 0923335437

OCaXIIEHU W BbINaneHus. /J1ab/




34 JIabopaTopHas pabota 5. 2 I1K-1.4 TIK- JI1.2 J11.3 TK-2
YMsryeHue noBepXHOCTHBIX 1.5 JIL.S
Boj .Pemenue 3amaun mo JI1.6J12.1
YMSATYEHHUIO TIOBEPXHOCTHBIX BOZ, J12.2J12.3
peareHTHBIM crocoooM (1o 22 2397
BapuaunTty) /J1a6/
3.5 CamocrosTenbHas padora 4. 8 IK-1.1 K- JIT.1JI1.2 TK-2
Pacuérsl no onpeneneHnto 1.4 JI1.3 J11.4
THJPaBIMYECKON KPYTTHOCTH. JI1.5
ITocTpoenue 1 aHAJIN3 KPUBBIX JI1.6J12.1
BBITIA/ICHUS U OCaX/ICHUS B3BECH JI2.2J12.3
(TopcuonHsIii aHanm3). /Cp/ 323337
Paznen 4. Tema 4. Pearenrnl,
npuMeHsieMble B
Bononoaroroske. TC, pacuéTHble
110361, 103aTOpPbl. CoBpeMeHHbIe
pearentbl OXA, [TOX,
NpeuMyLiecTBa
4.1 Jlexius 4. PeareHTs, 2 IIK-1.3 TIK- JI1.1J11.2 IIK-1
TIPUMEHSIEMbIE B BOJIOTIOJITOTOBKE. 1.4 TIK-1.5 JI1.3 JI1.5
Haznauenue, npumenenue, TC JI1.6J12.1
MIPUTOTOBJICHUS, PACUETHBIE J103HI, J2.2J12.3
no3upoBanue. COBpeMeHHbIE 210523354
peareatst OXA, [TOX 27
/JTex/
4.2 IIpakruueckoe 3anstue 4. 4 [IK-1.4 JI1.2 JI1.3 IIK-3
PearentHOe X03s1ticTBO (PX) JI1.5
CTaHIIMU OCBETJICHUS BOJbI. JI1.6J12.1
Br160op pearentoB. Cxembl PX J12.3
(koaryssiaTa, [TAA, nieno4Horo, 223354 97
KUCTOTHOTO). [IpuHImm pacuéra
coopy>xenuii PX un nmogbopa m0361
pearentoB. [Tog6op TC PX (KIT)
Mp/
4.3 Jlaboparophas pabota 6. 2 IK-1.4 TIK- JI1.2 J11.3 TK-2
OnpeneneHre ONTUMATBHOM J03bI 1.5 JI1.5
KoaryssHta /J1a6/ JI1.6J12.1
J12.2 J12.3
32333437
4.4 CamocrosrenpHas pabora 5. 10 [K-1.4 JI1.1 J11.2 [K-3
Brinonnenune pac4€ToB Mo Teme J1.3J11.4
KII JI1.5
Omnpenenenne cocrasa u TC PX. JI1.6J12.1
Pacuér x035iCTBa IPUTOTOBIICHUS J12.2J12.3
KoaryJisinta, [TAA, 9233 54 97
CTaOMIIN3UPYIOIINX PEareHTOB.
Ion-60p K03UPYIOMUX YCTPOUCTB,
CKJIaJICKHX ITOMEIICHUH.
/Cp/
Pa3zpea 5. Tema S.
Kaaccudukanus, cxeMbl,
NPUHIUI PadoThl OTCTOIHUKOB
u oceeTaureneii: 'O, BO, PO.
Ycii0Busi IpUMEHEHUS.
5.1 Jlextus 5. OTcTOWHUKHA. 1 ITK-1.3 TIK- JI1.1 JI1.2 [TK-2
Krnaccudukanus, npuHunn padoTst 1.4 TIK-1.5 JI1.3 J11.5
OTCTOMHMKOB U ocBeTiuTenei. 'O, JI1.6J12.1
BO, PO. YcnoBus npumeHeHwus, JI2.2J12.3
Wntencu¢uxams paboTsL. 31332437

Dnoranus.

/Jlex/




52 IIpakruueckoe 3ansarue 5. 6 IK-1.4 JI1.2 J11.3 IK-3
BononpoBoHbIe OUNCTHBIC JI1.4 JI1.5
cranuu (BOC). JI1.6J12.1
Cocras coopyxeHuit, ['eHmian J12.3
(BOC, tunoBeie peuieHusl. 0233 24 37
KoMITOHOBOYHBIE pelIeHHs
¢unpTpoBanbHOTO 3ana. [TpuHIIT
OCBETJICHUS U ABWKEHUS BOJBI IO
cranuuu. [Ipussaska TII k
pacuéram BOC no Bapuanry.
Mp/
53 CamocrosrenbHas padora 6. 10 [K-1.4 JI1.1J11.2 IK-3
BrimonHnenue pacyéToB 1o Teme JI1.3 JI1.4
KII. JI1.5
Pacuér cmecuTens u ocBeTIUTENS. JI1.6J12.1
Br16op THna 1 onpeaeneHue J2.2J12.3
TEXHOJIOTUYECKUX NapaMeTPOB 02335437
coopyxeHui, yssizka ¢ TII.
/Cp/
Pazgen 6. Tema 6. OcBersieHue
BOIbI pMILTPOBAHHEM.
TeopeTnueckne 0CHOBbI
npouecca. Knaccudpuxanus
¢unabTpos.
6.1 Jlexuumst 6. OcBeTneHue BObI 2 ITK-1.3 TIK- JIT.1J11.2 [K-2
($ubTpOBaHUEM. 1.4 TIK-1.5 JI1.3 JI1.5
TeopeTnueckie OCHOBHI Ipoliecca. JI1.6J12.1
Anresus, cyddosust. J2.2J12.3
Knaccudukanus GpuibTpos, 2354 56 37
YCTPOHCTBO ¥ MIPHUHIIHIT PAOOTHI.
TexHoNMOTHMYECKUE MOKa3aTeNIN
¢dunpTpanuu.
/J1ex/
6.2 IIpakruueckoe 3ansTue 6. 6 [K-1.4 JI1.3 J11.4 [K-3
OcBeTseHne BOIbBI JILS
(bunpTpOBaHUEM. JI1.6J12.1
OuIBTpPHI, KITaCCH(DUKAITIL. J12.3
Cxopble OCBETIUTENbHbIE 02232437
(GUITBTPBI, CXEMBI, YCTPOKCTBO,
MIPUHLUT PaOOTHI U pacyéra,
TEXHOJIOTHYECKUE ITOKa3aTeIH.
Pacuér npenaxHo-
pacnpeneuTeNbHONH CUCTEMBI 0
BapuanTy KII
Mp/
6.3 CamocrosrenbHas padora 7. 8 [IK-1.4 JI1.1 JI1.2 TIK-3
Brinonnenue pacy€ToB Mo Teme J1.3J11.4
KII JI1.5
Pacuér ckoporo punbtpa, JI1.6J12.1
JIpeHaKHO-paclpeaeau-TeIbHON J2.2J12.3
cuctemsl. [Togbop GuabTpyromie 22 33 B4 37
3arpy3ku. ['mapasnuueckuii pacuér
TEXHOJOTUIECKIX TPYOOIIPOBOIOB.
/Cp/
6.4 CamocTrosTenbHas paboTa 8. 4 [IK-1.4 JI1.1 J11.2 I1K-3
TToaroToBka K BBITOJTHEHUIO JI1.3J11.4
rpaduueckoit yactp KII. JIL.S
TunoBsle pemeHus mno JI1.6J12.1
xomnoHnoBke BOC (IIpumepsr). J2.2J12.3
IIpuHIMIB ABUKEHUS BOJIBI 110 92 93 D4 37

COOPYXEHUSIM BOJOIIPOBOJAHOM
cranuuu. [Ipunnun pacuéra
BHYTPHUILIONIA/IOYHBIX CETeH U
KaHaJIOB. Y TOYHEHHE OTMETOK
BBICOTHOM CXEMBI.

/Cp/




6.5 CamocrosrensHas padora 9. 2 IK-1.4 JI.1J11.2 IK-3
BeinonHenue rpaguueckoi 4acti JI1.3 J11.4
KII (Batman Al). JI1.5
BrruepunBanue renmrana BOC. JI1.6J12.1
[Inana puapTpOBaILHOTO 3214, J2.2J12.3
pa3pesa WM BEICOTHOW CXeMBI (110 03 34 357
3aJITaHHIO MTPETOIABATEIS)
/Cp/
Pazgen 7. Tema 7.
Obe33apakuBaHne MPUPOTHBIX
BoA. MeToabl, YCI10BUS
NpUMeHeHUsl, T0CTOMHCTBA,
HEeI0CTATKH.
7.1 Jlexius 7. O6e33apaxBaHue 1 ITK-1.3 TIK- JIT.1JI1.2 [TK-2
NIPUPOJHBIX BOJ. 1.4 TIK-1.5 JI1.3 J11.5
Metoabl, XapaKTepUCTUKH, JI1.6J12.1
YCIIOBUSI IPUMEHEHUS, J2.2J12.3
JIOCTOUHCTBA U HEJJOCTATKH. 9202334 35
X1opupoBaHue, XUMHU3M 26 27
npounecca. ['unoxmnopur, Cxema
MOy 4CHHUsI, TPUMCHEHHE.
O30oHUpOBaHUE.
/JTex/
7.2 [Ipaxruueckoe 3ansTue 7. 6 [K-1.4 JI1.2 J11.3 TK-1
0O06e33apaxuBaHue OCBETIEHHON JIL.S
BOJIBI JI1.6J12.1
XnopupoBaHue, XUMHU3M J12.3
mpo1iecca, COCTaB XJIOPaTOPHO, 22232435
BEIOOD X110paTopoB. OCHOBBI 27
pacuéra xnoparopHoil u Th
9KCIUTyaTaluu. TUOBBIE pelIeHUs
XJIOPATOPHBIX (IPUMEPBI COCTaBA U
KOMITIOHOBKH )
Mp/
7.3 JlaGoparophas padota 7. 2 IK-1.4 TIK- JI1.2 J11.3 TK-2
Omnpenenenue 10361 XJ10pa. Beioop 1.5 JIL.S
ONTUMAJILHOM J103bl XJIOpa JUIs JI1.6J12.1
MTOBEPXHOCTHOU BOABL. /J1ab/ J12.2712.3
325437
7.4 CamocrosrensHas pabota 10. 2 [K-1.4 JI1.1J11.2 IK-3
O06e33apaxuBaHUE OCBETIIEHHBIX JI1.3 J11.4
BOJ. JI1.5
TexHoloruuecKue napamerpsl u JI1.6J12.1
pacuér xiopaTopHoil. Beibop J2.2J12.3
xjoparopa, TC xj0paTOpHOH. 0202324 37
/Cp/
7.5 CamocrosrensHas pabdora 11. 2 IK-1.4 JI.1J11.2 TK-2
XHUMH3M XIIOPUPOBAHUS BOJIBI. JI1.3 JI1.4
Bune! xnopHbIx peareHToB. Pac- JI1.5
YETHI 10 ONPENIEIICHUIO JI1.6J12.1
OCTaTOYHOTO XJIOpa B BOJE. J12.2 J12.3
IToctpoenue rpaduka. 02335437
Omnpenenenue
XJIOPOIIOTTIOMAEMOCTH
Bombl. /Cp/
Pa3znea 8. IloaroroBka u caaua
JK3aMeHa
8.1 Tlogrororka u cmada 18 ITK-1.3 TIK- JI1.1 J11.2 UK
9K3aMeHa /JKk3aMeH/ 1.4 TIK-1.5 JI1.3 J11.5
J1.6J12.1
J12.2712.3
3233 34 36
37

6. @OH/I OHEHOYHbIX CPEJICTB




6.1. KonTpoibHbIe BONPOCHI U 3aJaHUS

KOHTPOJIBHBIE BOITPOCHI U 3AJAHUWA J1JIS1 ITPOBEAEHNA TEKVYIIETI'O KOHTPOJIA

Texymuit KOHTPOJIb 3HAHUI CTYACHTOB MO OYHOH GopMe 00yIEeHHS IPOBOIUTCS B COOTBETCTBHH C OAITBHO-PEHTHHIOBOH CHCTEMOI
OLICHKH 3HAHWH, BKIIOUatomeil B cedst mposeaenue Texymero (TK) n mpomexyrounoro kortposs (I1K) mo mucnmmmse.

JL1st KOHTPOJISI OCBOCHHSI IPAKTHUCSCKUX 3HAHUH B TCYCHUE CEMECTPa IMPOBOSITCS TEKYIUA KOHTPOJIb 10 PE3yIbTaTaM MPOBEICHHUS
MPAKTUYECKUX 3aHATHH U CaMOCTOSTEIHFHOTO BHIIOIHEHNS Pa3/IelIOB HHIHMBHAAYaIbHBIX 3aIaHHH.

®opmamu TK SBISIOTCS: OIIEHKA BBITTIOJIHEHHBIX pa3/eloB MHUBHIYaIbHBIX 3alaHAH (IIMCBMEHHBIX Pa0oT), YCTHBIHM ONpoC Ha Mo
TeMe ayAUTOPHOTO 3aHSITHUSI.

KonuyectBo TeKymux KOHTpoJeH No AUCHUILIMHE B ceMecTpe onpeaensiercs kadeapoii u cocrasuser (TK1, TK2).

B xozxe mpomexxytounoro konTposs (I1IK) mposepsiroTcst TeopeTrdeckre 3HaHUS 00yJaromuxcs. JJaHHbIi KOHTPOJIb TIPOBOJUTCS 1O
pasnenam (MOIyJIsIM) TUCIUIUIAHEI 3 pa3a B TedeHne cemectpa (ITK-1, PK-2, ITK-3).

B kauecTBe OLIEHOYHBIX CPEJCTB 0 AucLuIuinHe "TeXHOoIOorus yIyqlleHus KauecTBa IPUPOIHBIX BOJ" UCIIONIB3YIOTCSL:

- JUISL KOHTPOJISI OCBOCHHS TEOPETHYECKUX 3HAHUH B TEUCHNH CEMeCTpa MpoBoATcs 3 mpomexyTodHsix korTpoist ([TIK-1, ITK-2, TTK
-3);

- U1 KOHTPOJISl OCBOCHUS IPAKTUUECKUX 3HAHHUI B TEUEHUHU ceMecTpa MpoBosTes 2 Tekymux KoHTpois (TK-1, TK-2).

Cemectp 8
Teoperuueckuii MaTepuai mpomexyrouHoro konrposst [1K 1:

. XuMHYECKHE TI0Ka3aTenb kauecTBa Bobl. Kitaccudukaryst mpupoaabix Boj (1o O.A. AJekuHy).

. @u3nYecKue MoKa3aTeNn Ka9ecTBa BOBL

. OneHka KadecTBa BOABI U1 X035 CTBEHHO-IUTHEBOIO BOJOCHA0KEHHUS.

. XMMHYECKUI COCTaB MPHPOAHBIX BOJ M (DaKTOPHI, BIUSIONINE Ha eT0 (OPMHIPOBAHHE.

. KonTpomns xauecTsa Boapsl. Bunsr koHTpOss. OCHOBHBIE ITOKA3aTENIN KA9eCTBA BOJIBL.

IIpaBuia or6opa mpod. IIporpaMMbl KOHTPOJISL KaUeCTBa MPUPOAHBIX BOJI.

MeTtoauku onpeaeaeHns: OpraHoJIENTHYECKUX IT0Ka3aTenel kKauecTBa NPUPOIHBIX BO.

. Knnaccngukanus Mmeto10B 00pabOTKH MPUPOIHBIX BOI.

. TexHOMOTHYECKIE CXEMBI YITyUIICHNS KAaU€CTBA BOJBI (OCHOBHBIC).

10. Br10op cxeMbl OYHCTKH PUPOIHBIX BOA U TPEOOBAHUSL, TIPEIBIBIICMbIC K HUM.

11. OcHOBHBIE peareHTHBIE CXeMBI YIyYIIeHHs KaueCcTBa BOJBI, IPUMEHSICMBIC B BOJJOMOATOTOBKE.

12. be3peareHTHBIE CXE€Mbl IIOATOTOBKU IPUPOJHOMN BOABL.

13. TeopeTrueckre OCHOBBI KOATyJISIIUH B3BECH B CBOOOIHOM 00bEME BOBI.

14. KoHTaKTHasI KOATyJIALusl, €¢ OTIMYUTEIbHBIC OCOOCHHOCTH.

15. ®daxropsl, BiusronIe Ha 3(Q(HEeKTHBHOCTE KOATYJIISAIINH.

16. PearenTsl, NpUMeHsieMbIe IPH PEareHTHOH 00pabOTKe BOIBI, MX CBOHCTBA M XapAKTEPHCTHKH, JOCTOMHCTBA, HEIOCTATKH,
COBPEMEHHBIE KOAaryJIsIHTHL.

17. ®oKyISHTHI M MIX POJTH B TIpOIecce YITyUIICHUS KauecTBa BOJIBI.

18. PearentHoe x03s11cTBO. CXEMBI, 000pyI0BaHHE U TPEOOBAHUS K yCTPOHCTBY (0030p).

19. Cmecurenu, knaccupuKanusi, KOHCTPYKUUH U TPUHIUIT paOOTHI.

20. Kamepsb! xonbeo0Opa3oBaHus, KOHCTPYKIIMU ¥ MTPHHIUI PaOOTHI.

21. TeopeTnyeckre OCHOBBI OCAXICHUS B3BECH N3 BOABI OTCTAUBAHUCM.

22. Knaccuukarust OTCTOMHUKOB U 007IaCTh UX IPUMECHCHHS.

23. T'opusoHTanbHbIC OTCTOMHUKHA. CxeMa, IPUHIUT padOoThI U pacyeTa.

24. BepTuKanbHbIe OTCTOMHHUKA. CXeMa, MPUHIUI paboThI U pacyeTa.

25. PaguanbHbIe U TOHKOCTIOWHBIE OTCTOMHUKH. O0IacTh MPUMEHEHUSI, IPUHIIAI padOTHI U pacyera.

26. TeopeTnueckie OCHOBBI OCBETIICHUS BOJBI B CJIO€ B3BEIIEHHOTO ocaaka. [[puHImI paboThl OCBETIUTE-JIEH.
27. OCBETIUTENH C B3BSIICHHBIM ocankoM. [IpuHIumn paboTs! 1 pacyera. TeXHOIOTHYECKIE TIOKa3aTEH.
28. IpuHIHUI paboThl U YCTPOMCTBO KOHTAKTHBIX OCBETIIUTEICH.

29. Y nanenue npumeceit BOAbI MeToA0M (roTaruy. KOHCTPYKIMY U IPHHITUIT PaOOTHI (IOTATOPOB.

O oAU AW~

Teopernueckuii Mmarepuan npomexyrouynoro kourpods [1K 2:

. TeopeTudeckrue OCHOBBI OCBETICHUS BOJBI (PUIBTPOBAHHEM.

. Kimaccudukauns ¢punstpos. Yenosus nx npuMeneHus. [lapameTpsl GUIbTPOBaHUS.

. @unpTpyromue 3arpy3ki. Buns! u TpeOoBaHMS, IPEIbABIAEMbIE K HIM.

. Cxopsere ¢punpTpel. Cxema GpunbTpa, MPUHIUI PaObOTHI U pacdeTa.

. bespearentHoe ocBeTnenue Bojbl. CyIIHOCTh IIPOLIECCa, CXEMbI U YCTaHOBKU.

. Memnennsie prmeTpsl (M®P). KoHCTpYKTHBHBIE 0COOCHHOCTH, MPUHIUI PabOTHI U pacderTa.

. Perenepanns M®. I'mapapnudeckuii peIXINTENb, IPHHIMI pabOTHI B pacdeTa.

. bespearentHas o6veMHast punbTpanus. CymHOCTb, IPEUMYIIECTBA H HEAOCTATKA. KOHCTPYKIIMY U IPHHIUI pabOTEI
THAPOLHKIOHOB.

9. Crabunmzanus Boapl. IHAEKC cTaOMIBHOCTH, €r0 3HAYEHHE U pacyeT.

10. Pereneparus ckopsix GpuinbTpos. [TapameTpsl mponecca u CIIoco0bI €T0 HHTEHCH(DUKAIIHH.

11. Metons! o0e33apakuBaHUs BOJIBI, UX IPEUMYILECTBA U HEIOCTATKU.

12. XnopupoBanue Bo/bI, JOCTOMHCTBA U HEIOCTATKH METO/1a. XJIOpPHOE X035HCTBO, CXeMa, 000pynoBaHKe U TpeOOBaHUS K
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YCTPOUCTBY XJIOPATOPHBIX, OCHOBHBIE II0JI0KEHUS 110 PACUETY.

13. O30HHMpOBaHKE BOIBI, XUMH3M Ipoliecca. O01acTh MPUMEHEHHMs, IPEUMYILIECTBA U HEOCTATKY Hpoliecca.

14. Y®-nesnndexuns Boabl. bakrepunuHbie yCTaHOBKH, CXEMBI, IPUHIIAI padOTHI, TOCTOMHCTBA M HEIOCTATKH.

15. I'nunoxnopua, cxema NOIy4eHUs, IPUMEHEHUE, yCTAHOBKU, JOCTOUHCTBA U HEAOCTATKHU.

16. MeTo1pl MHTEHCU(DUKALIMH TPOLIECCOB 00€33apayKMBAHUSI.

17.Pearentsl, npUMeHseMbIE AJIsl PEAT€HTHOTO YMAT4€HHs TOBEPXHOCTHBIX BOJ. OCHOBHBIE CXEMBI PEAr€HTHOTO XO3SHCTBA.
18. I3BeCTKOBO-COAOBBIN METOJ yMArdeHus Bobl. CyIIHOCTh M XUMU3M IIpolecca. PacyeT onTUManbHbIX 103 PEareHTOB.
19. TIpaBuna paboTs! B XuMHYeCKoif 1abopaTopun. OcHaleHue 1ab0paToOpHUH.

20. Xumnueckas 1ocyna, ee noaroroska. Or6op npo6 Bojpl. Popma BeIpaskeHUs Pe3yJIbTaTOB XUMHUYECKOTO aHAJIN3A.

21. Ha3zHaueHue, XMMU3M XJIOPUPOBAHUS IPUPOIHON Boabl. OnpeesieHre ONTUMaIbHOM 1036 XJI0pa.

22. Koarynsimms BOAbI, CYIIHOCTB Ipoliecca U Ha3HaueHHe. TeXHOIOrnIecKre apaMeTphl KoaryJsuy. Beibop onTiuMansHOM 1036
KOaryJsHTA.

23. TopcHOHHBII aHANN3, HA3HAYEHHE M MPaKTHYeCKoe NpUMeHeHHe. OCHOBHbIE TEXHONOTMYECKHE TapaMeTphl polecca
BeimazaeHus B3Becu (UO, S), ux 3HaUeHNE U ONpeieIeHHE.

24. Toka3arens ocaxaaeMocT. CyIIHOCTb, OTIpeeNIeHHE U IPAKTUIEeCKOe MPUMEHEHNE.

25. BrusiHME KECTKOCTH BOJIbI Ha PEKHM PaOOThI yMSTYUTEIBHOH YCTaHOBKH.

26. Perenepanusi CKOPEIX M MEIUICHHBIX (QHIBTPOB, OTIIMYNSA U CIIOCOOB HHTCHCH(DUKAIIHH.

27. BiusiHUE KOaryJsIlMY HA XUMUYECKUI COCTAB BOJBL.

Texyumii koHTpOJIB 1
Pemenue 3anau

3amada 1. [Ipu aHamm3e mpoO BOJBI U3 TIOBEPXHOCTHOTO MCTOYHHWKA MOTYYSHBI CICIYIOIIUE PEe3YyIbTaThl: MyTHOCTD — 10
M1/71, BeTHOCTH 25° P-C, 3amax 4 6amma, pH — 7,7, )xene3o - 5-mr/i, okucisieMocts — 20 Mr/1, obmiee MuUkpooHoe urcio — 5000.
Omnpenenuts HEOOXOAUMOCTD YITyUIlICHHs Ka4eCTBa MIUTHEBOW BOIBI, METOIBI OUYUCTKH.

3anmada 2. [Ipu koarynsiuu Boasl 00beMoM 10M3 HCIOIH30BaH CEPHOKHUCIBIN alfOMUHUHA. [IpH MpOOHOM Koarysiuu
YCTaHOBIICHO, YTO HAMITy4IIHid d3Q ekt Habmoaaercs npu nodasneHnn 4 mut 1% pactBopa koarynsHra 250 mit Boasl. Paccuurarth
HEOOXOMMO€E KOJTMUECTBO CEPHOKHUCIIOTO ATFOMUHUS, HEOOXOUMO [T KOATyJISIIUH YKa3aHHOTO 00beMa BOJIBL.

3agava 3. PaccunTate HEOOXOAMMOE KOIMYECTBO CYXOr0 KOAryJIssHTa MpH ero xo3e 2,0 MI/a [uis yAaleHHs B3BCHICHHBIX H
KOJUTOMAHBIX yacTull U3 500 1 BOJBI.

3amaua 4. B 0,5 M3 pactBopa coxepxkurcs 25 Kr KanbLuHUpoBaHHOU coibl Na2CO3. Bripa3uTh KOHLIEHTPALUIO
pacTBopa, INIOTHOCTH paBHa 1,05.

3amada 5. AHanu3 chIpoit Boabl cieayronmid (B mr/in): Na+=73,6; Ca2+=74,7; Mg2+=19,5;NH4+-3,8; SO42-=231,8; Cl-
=59,0; NO2-=0,03; NO3-=0,98; XK0=5,33 mr 3x8/1; [110=2,24 ™Mr 3KB/11. [I[pOBEpUTH TOYHOCTH BHITIOTHEHHSI aHATN3A.

3aga4a 6. KecTKOCTh CBIPOH BOABI COCTABIACT 4 MT 3KB/I, a COAepxk aHUe KaabLus paBHO 60 mr/n. Omnpenenuth
MAarHMeBYIO JKECTKOCTh M COACPIKAHUE MAarHUs B BOJIC.

3amada 7. KauecTBO ChIpoil BOJBI XapaKTepU3yeTCs CISAYIOIMUME JaHHbIMU : XKO=5 mr sxs/i, Xu/k =2000 mr 3KB/1.
Omnpenenuts JKCa, KK n )KMg B Mr 3x8/1, ecitu 2KO/2KMg.

Texkyumiit KoHTpOIIb 2

Jlabopatopnas pabota Ne 1. Beenenue B xumudeckuii aHanu3 Bozbl. [IopsSaok U TeXHUKA 0€3-0MacHOCTH MPH
BBITIOJIHCHUH XUMHYECKIX aHAIN30B U JabopaTopHoii padotsl. [IpaBuia or6opa npod (13 BOZOMCTOYHUKA, BOIOIIPOBOIHON CETH) U
WX TIOJITOTOBKU K XUMHUeckoMy aHanu3zy. [Iporpammer KK .

Bomnpocs! 11 3amutel 1abopatopHoi padoTsr Ne 1.

OrmpeneneHre KauecTBa BOJBI.

ITpaBuna npoBeneHus paboT B XUMHYECKOH J1abopaTopHH.
TpeboBaHMsT TEXHUKH 0E30MaCHOCTH.

OxazaHus MepBOi TOMOIIIH.

TpeboBanug K 0OPMIICHHIO OTUYETA I10 JTabOpaTOpHOIl padoTe.
OcHaienue 1abopaTopuu.

ITpokanuBaHue OCaJKOB.

Xumuueckasi mocyza.

[ToaroroBka XMMHUYECKON MOCY.BI.

0. Ot60p npoO BOJEKI.

®dopma BEIpKEHHS Pe3yIbTaTOB XUMHUYECKOTO aHAIN3a BOJI.
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JlaGoparopnas pabota Ne 2. Onpenenenue opraHoJenTHIECKUX CBOWCTB MPUPOIHBIX BOJ (M3 IOA3EMHOTO, IIOBEPXHOCTHOTO
BOJIOMCTOYHUKOB, U3 BOIOIIPOBOIA).

Bomnpocs! s 3anuts! 1abopatopHO# paboTsr Ne 2.
1. IIporpaMMBI KOHTPOJIST KaYEeCTBA BOJIBL.

2. Krnaccudukarmus npumeceil BOIsI.
3. Omnpeznenenye npenenbHO-I0NYCTUMOM KOHIIEHTPALUH.




ITo xakuM mpHU3HAKaM OIEHUBAETCS Ka4EeCTBO BOJIBI.

Llenn ruapoXUMHYECKOro HaOJIIOICHUSI BOAHBIX OOBEKTOB.

MeTozp! onpeneNIeHUs] TEMIIEPaTyphl BOJIBL.

Crioco05! onpesieIeHus 3amaxa ¥ IpUBKyca.

O6opynoBaHus ¥ MPUOOPHI UL HAXOXKIEHUSI MyTHOCTU M IIPO3PAYHOCTH BOJBI.
[lIkana ctaHAapTOB M ONpEJEICHHE BETHOCTH BOJBI.

0. OrpenesneHre BOJAOPOIHOTO MOKa3aTessl BOMBI.

Jlabopatopnas pabota Ne 3. OmpeneneHue onTUMaIbHON JO3bI KOATYJSHTA.

R

Bompockr miist 3amuThl 1abopaTopHOi padboThl Ne 3.

L. INepeunciante U3BECTHBIC METO/IBI OIPEICICHUS JO3bI KOATYJISIHTA.

2. JIJis 9ero MpUMEHSIOT KOAryJIMpPOBaHUE BOMBI.

3. JIBe (a3pl KoaryJsIuM BOMBL.

4. IMepeunciurte cOOpyKEHHSI B KOTOPBIX MPOUCXOJUT: CMELICHHE KOaryJsiHTa ¢ BOJO, 00pa30BaHUsI XJIONbEB, OCAKACHUS
XJIOTIBEB.

5. Kakue ¢akropsl BIMSIIOT Ha XOJ KOATYJISAIUH.

6. Kax ompenensiercss ontuMaibHas 1032 KOAryJsiHTa MpH MpoOHOM KOAryJIMpPOBaHUH.

JlabopaTopHast padota Ne 4. TopcroHHBIN aHaU3 Bojbl. OmpeieeHne MoKa3aTels 0CaKaae-MOCTH B3BecH. [locTpoeHre KpHBBIX
OCaXIICHVSI U BBITIAICHUSL.

Bormpocs! st 3ammThl 1abopatopHoi padbotsl Ne 4.

Kak onpenensercs ruapasiudeckasl KpyIHOCTb YacTUI] U KAKOBA €€ Pa3MEPHOCTb.
B kakux coopyXeHHsX MPOUCXOAUT MPOIECC OCAXKICHUS B3BECH.

Kak BiusieT koaryisinusi Ha MPOLECC OCAXKIEHUS YACTHIL.

Kak onpenensercs miomans OTCTONHUKA.

Uro Ha3bIBAETCS OXBATHIBAEMOM CKOPOCTBIO OTCTOMHHKA.

JIJisl 4ero CTpOSITCSl KPUBBIE OCaXKAEHMsS B3BECH.

UYro Takoe MokazaTelb OCAaXIAaEMOCTH B3BECH.

Nounkwbe—

JlaGoparopnas pabota Ne 5. YMsrdyeHue NoBEpXHOCTHBIX BOJ. PemieHne 3a1aun Mo yMsIrdeHuIo MoBEpXHOCTHBIX BOJ
PEareHTHBIM CII0COOOM (I10 BApUAHTY)

Bomnpocs! uis 3anuTs! 1abopatopHO# paboTsr Ne 5.

3amada 1. AHamu3 ceIpoit Bojbl cienyronimii (B Mr/i): Nat = 73,6; Ca2+ = 74,7, Mg2+ = 19,5; NH4+ = 3,8; SO42-=231,8; Cl- =
59,0; NO2- = 0,03; NO3- = 0,98; xectkoctb XKo = 5,33 mr-sks/n, menounocts 1 = 2,24 mr-sks 1. [IpoBepuTs TOYHOCTH
BBITIOJIHCHHMS aHAITU3A.

3amayda 2. JKecTKoCTh ChIPOH BOJABI COCTaBISICT 4 Mr-dKB/JI, a COACpIKaHUe KalbIus paBHO 60 Mr/in. OnpeaenuThb
MarHHEBYIO J)KECTKOCTh M COJIEPYKAHNE MAaTHUS B BOJIE.

3amauda 3. KauecTBO ChIpOl BOIBI XapaKkTepu3yeTcs CIeAYIOIUMH JaHHbIMU: = Ko = 5 mr-sks/n, XKu/k = 2000 MKr-3KB/11.
Omnpenenutb KCa , XKk u XKMg B mr-sks/m, eciu 2KMg=4:Ko .

3amayda 4. [TomoOpaTh TEXHOJIOTHIO OYHCTKH MOJ3EMHBIX BOJI.
3amada 5. KapOoHaTHas MeNOYHOCTh H3BECTKOBAHHOM BO/IbI cocTaniseT 0,4 Mr-sks/in. Onpene-muth n30bTOK B Boge Ca(OH)2,
ecyin o01as eaoYHOCTh BoAbl paBHa 0,7 MI-2KB/I.
3anaya 6. B 5 1 muctriupoBanHoii Bossl pactBopiid 0,4 r NaOH u 265 mr Na2CO3. Onpenie-nuth BEIHUUHY U XapaKkTep
MIETIOYHOCTH PAacTBOPA.

3agaua 7. XKectkocTs HaceimeHHOro pactsopa MgCO3 mpu 25 °C paBHa 6,38 mr-aks/n. Haiitu npousseneHue
pactBopumoctu [1P - st kapboHaTa maraus.

JlabopaTopHas padota Ne 6. YMsArdeHue Boasl HOHOOOMEHHBIM CIIOCOOOM (BOIOIIPOBOMHO BOJBI) HAa MOJEIFHON HOHOOOMEHHOM
yCTaHOBKe

Bompock! mist 3ammThl 1abopatopHOi padoTsl Ne 6.

YeMm 00yCITaBIMBAETCS KECTKOCTh BOJBI 00INas, KapOOHATHAS, TOCTOSHHAS.
Kakue OBIBalOT cIOCOOBI yMATYEHHS BOJIBI.

CymHOCTh METOJ]a KATHOHHOTO OOMEHa.

UTo Ha3bIBAIOT ITOJIHOM OOMEHHOM CIIOCOOHOCTBIO KaTHOHHMTA.

C KkaKo#l IeNbI0 MPOU3BOAMTCS B3PBIXJICHHE, PEreHepaIlisl, OTMbIBKA (QUIBTPA.
Kakue BUIBI 3aTpy3Kd YMSTYHATENHHBIX (DUIBTPOB 3HAETE.

Sk v =

JlabopaTopHast padota Ne 7. OnpenencHue J03bI XJiopa. BeiOop onTUMaIbHON 1036 XJI0pa IS IIOBEPXHOCTHOM BOJIBI.

Bomnpocs! s 3anuTs! 1abopaTtopHOH paboTsr Ne 7.




Jlns 4ero mpuUMEHsSIOT 00e33apakuBaHNe BOJIBI.

Kakue criocoObl 00e33apaKHBaHKsI H3BECTHBIL.

Xumu3M 00e33apakuBaHUs BOJBI XJIOPOM U XJIOPHOW W3BECTHIO.
Jlns1 yero u3MepsIOT B BOZIE OCTaTOYHBIN XJIOP.

Jlo3BI XJI0pa MpH Pa3MYHBIX BUaX 00e33apa)kKUBaHUsl.

Mecra BBelleHHs XJ10pa Ha BOAONPOBOAHOM OUMCTHOM CTaHLUMU.

SNk v =

HToroBslii KOHTPOJIb IK3aMEH:

. XuMHYECKHE TI0Ka3aTenb kauecTBa Bobl. Kitaccudukaryst mpupoaHbix Boj (o O.A. AJekuHy).

. @u3nYecKue MoKa3aTeN KauecTBa BOIBL

. OueHka ka4uecTBa BOABI IJIS XO3SHCTBEHHO-TUTHEBOTO BOJOCHAOKEHUSI.

. XMMHYECKH COCTaB PUPOJHBIX BOJ U (paKTOPEI, BIMSIONINE Ha ero (GOpMUpOBaHUE.

. KonTpoms xauecTsa Boapl. Bumsr koHTpOIs. OCHOBHBIE ITOKA3aTENIN KA9eCTBA BOJIBL.

. IIpaBuna ordopa mpo6. [IporpaMmMbl KOHTPOIIS KauecTBa MIPUPOTHBIX BOJ.

. Mertoauku onpeneneHus opraHoIeNTHYECKUX MI0Ka3aTelel KauecTBa IPUPOAHBIX BOJ.

. Knmaccngukanus Mmeto1oB 00paboTKH MPUPOIHBIX BOI.

. TexHOMOTHYECKHE CXEMBI YITyUIICHNS Ka4eCTBA BOJBI (OCHOBHBIC).

10. Be1Oop cxeMbl OUYHCTKU MPUPOIHBIX BOJ U TPEOOBaHMUS, IPEIBIBIIIEMBbIE K HUM.

11. OCHOBHBIE pEareHTHBIE CXEMBI YITyUIIEHUs KAUECTBA BOJIbI, IPUMEHSEMBIE B BOJIOMOTOTOBKE.

12. be3peareHTHBIE CXeMBbI IIOATOTOBKU IPUPOJHOMN BOABL.

13. TeopeTrueckre OCHOBBI KOATyIISIIMH B3BECH B CBOOOIHOM 00bEME BOBI.

14. KoHTaKTHasl KOATyJISAMs, €€ OTIIMYUTEIbHbIE OCOOCHHOCTH.

15. ®@axropsl, Biusrone Ha 3 (HEeKTHBHOCTD KOATYJIISIINH.

16. PeareHTsI, IpUMEHsEMBIE IPH PEarecHTHOM 00paboTKe BOIBI, X CBOHCTBA M XapaKTEPUCTHKH, JOCTOMHCTBA, HEIOCTATKH,
COBPEMEHHBIE KOATYJISIHTHI.

17. ®noKyasHTBI M UX POJIb B MPOLIECCE YITyUIIEHUS] KAUECTBA BOJIBL.

18. PearentHoe x03s11icTBO. CXEMBI, 000pyI0BaHHE U TPEOOBAHUS K yCTPOHCTBY (0030D).

19. Cmecurenu, K1accu(ukanusi, KOHCTPYKIUH U IPUHIUI PaOOTHI.

20. Kamepsb! x10mbe0o0pa3oBaHus, KOHCTPYKIIMU ¥ MTPUHIUIT PaOOTHI.

21. TeopeTHuecKre OCHOBBI OCaXIEHUs B3BECU U3 BOIbI OTCTAUBAHUEM.

22. Knaccu¢ukanus OTCTOMHIKOB M 00J1aCTh X IPAMEHECHHUSL.

23. T'opuzoHTanbHbIE OTCTOWHUKU. CXeMa, MPUHLMI paboThl U pacyeTa.

24. BeprukanbHble oTCTOHHNKA. CXxeMa, TPUHIUIT pabOTHI U pacyera.

25. PaguanbHbIe U TOHKOCTIOWHBIE OTCTOMHUKH. O0IacTh MPUMEHEHHSI, IPUHIIAI padOTHI M pacyera.

26. TeopeTuueckue OCHOBBI OCBETICHHSI BOJBI B CJIO€ B3BELICHHOTO ocajka. [IpuHImI paboTs! OCBETINTE-JIEH.

27. OcBeTJINTENH C B3BELIEHHBIM ocaikoM. [IpuHImn paboTs! 1 pacyera. TexHONIOINYECKUE TOKA3aTENH.

28. IpuHIUI paboTHl U YCTPOMCTBO KOHTAKTHBIX OCBETIUTENCH.

29. Y nanenune npumeceil BogsI MeTooM ¢utotanni. KOHCTpykunu u npuHIMI paboTh! (GI0TaTOPOB.

30. TeopeTnueckiue OCHOBBI OCBETICHUS BOJBI (PHMIIBTPOBAHUEM.

31. Knaccudukanus GpuibTpoB. Y cloBus UX npuMeHenus. [lapamerpsl GpunbTpoBaHus.

32. ®unkTpyromue 3arpy3kd. Bumbl u TpeOoBaHuMs, MPEIBSIBISEMBIE K HAM.

33. Cxopsle punsTpsl. Cxema GuibTpa, IPUHIUI PabOTHI U pacdeTa.

34. bespeareHTHOE OcBeTIeHUE BOJbI. CyLIHOCTh NIPOLIECCa, CXEMBI U YCTaHOBKH.

35. Mennennsie GunbTpsr (M®). KoHCTpYKTHBHBIE OCOOCHHOCTH, IPUHINI Pa0OTHI U pacyera.

36. Perenepanns M®. ['nnpapinudeckuii peIXINTENb, IPHHIHI pabOTHI M pacdeTa.

37. bespearentHas oobeMHas ¢punbTpanus. CymHOCTh, IPEUMYLIECTBA U HeAOCTaTKU. KOHCTPYKUMHU U TPUHIIMIT PaOOTHI
THAPOLHKIOHOB.

38. Crabmmm3anus Boasl. VIHIEKe cTaOMIIBHOCTH, €ro 3HaYeHHE U pacderT.

39. Perenepanus ckopsix ¢puasTpoB. [TlapameTps! nporecca ¥ CHOCOOBI €r0 HHTCHCU(DUKALINL.

40. MeTtoas! 06e33apaXUBaHUs BOJBL, UX IPEUMYIIECTBA U HEJOCTATKHU.

41. XnoprupoBaHHE BOJBI, JOCTONHCTBA U HEAOCTATKH MeTO1a. XJIOPHOE XO3IHCTBO, CXeMa, 000pyJOBaHHE U TPeOOBaHMUS K
YCTPOHUCTBY XJIOPATOPHBIX, OCHOBHBIE MOJOXKEHHUS 110 PACUETy.

42. O30HUpOBaHKE BOABI, XUMHU3M Inpouecca. O0nacTh NpUMEHEHHS, TPEUMYILECTBA U HEJJOCTATKH Mpolecca.

43. Y ®-pe3undexuns Boapl. bakrepunuaHbie yCTaHOBKH, CXEMBI, IPHHIMI PaOOThI, JOCTOMHCTBA U HEJJOCTATKH.

44. T'nnoxyiopu, cxema MojyuyeHusi, IpUMEHEHHE, yCTaHOBKH, JOCTOMHCTBA U HEIOCTATKH.

45. MeTtoas! MHTeHCU(UKAITUY TIPOIIECCOB 00e33apakBaHuUSI.

46.PeareHTbl, MPUMEHSIEMBIE [T PEAreHTHOTO YMSTUEHHUS TOBEPXHOCTHBIX BO. OCHOBHBIE CXEMBI PEAreHTHOIO X03HCTBa.
47. VI3BeCTKOBO-CO/IOBBIH METOJ] yMATYeHUs BObI. CyITHOCTE M XMMHU3M Iporecca. PacueT onTHMabHEIX 103 PEareHTOB.
48. IpaBmma paboTsl B XUMIUecKoi 1aboparopun. OcHameHne 1abopaTopun.

49. Xumuueckas rmocyna, ee noarotoska. Otéop npo6 Bozasl. @opma BeIpakeHHs Pe3yIbTaTOB XUMHUYECKOTO aHaJIH3a.
50. HaznaueHune, XUMU3M XJIOPUPOBaHUs NPUPOJHON BoAbl. OnpeneneHne onTHMaIbHOI 103bI XJI0pA.

51. Koarymsmus Bogbl, CYIIHOCTB TIpoliecca W HazHadeHue. TeXHOIorndeckre mapaMeTphl Koaryisiy. Beidop onTuMansHOH 1036
KOAryJIsHTA.

52. TopcuoHHBIN aHaNN3, HA3HAUEHHE U TpaKTHUYecKoe puMeHeHne. OCHOBHbIE TEXHOJIOTHYECKHE TapaMeTphl mpolecca
Bemaenns B3secd (UO, S), X 3HaUEHHE U OIIpeeIeHHe.

53. IlokazaTtens ocaxxaaeMocTu. CyIHOCTb, ONPEAEICHUE U IIPAKTUIECKOE IIPUMEHEHUE.

54. BausiHHE 5K€CTKOCTH BOJBI Ha PEKUM PaOOThl yMATYUTEIHHON yCTaHOBKY.

O 001N Nk~ W —




55. Perenepanusi CKOpHIX U MEJUIEHHBIX (PHIBTPOB, OTINYHS U CIIOCOOBI HHTEHCU(DHUKAIIUH.
56. BnusiHue koaryJssiiy Ha XAMUYECKUH COCTaB BOJIBI.

HTOroBEIi KOHTPOIH IO AUCHUILTHHE "TeXHONOrHs yIydIIeHus Ka9eCTBa IIPHPOAHBIX BOA" MPOBOAUTCA B (DOpME 3K3aMEHa:

- OLIEHKA «OTIIMYHOY BBICTABIISIETCS CTYJCHTY, €CIIM OH Habpasl 1o uroram OaiibHO- pEUTUHIOBO# cucteMbl 3a cemectp 90 — 100
0aJIoB;

- OIIEHKA «XOPOII0» BBICTABIAETCA CTYJICHTY, €CIIM OH HaOpaJ o uToraM 0aibHO- PeHTUHIOBOM cUCTeMBI 3a cemecTp 75 — 89
6aJlIoB;

- OIIEHKA «YIOBIICTBOPUTEIHEHO» BEICTABISICTCS CTYICHTY, €CJIH OH HaOpaJl 10 HToraM 0aIbHO- PEHTHHTOBOI CHCTEMBI 3a CEMECTp
6074 Gamnos;

- OLICHKA «HEYIOBJIETBOPUTEIBHOY» BBICTABISICTCS CTYACHTY, €CIIM OH HAOpas Mo UTOraM OajuIbHO- PEHTHHTOBOW CUCTEMBI 32
cemecTp MeHee 60 6aIoB.

1. OUEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJIA:

- TECTBI WJIM OWJIETHI JUIs TPOBeieHUs poMexyTodHoro koHTpois (I1K). Xpausatces B OymakHOM BHJIe Ha COOTBETCTBYIOLIEH
Kadenpe;

- pa3nensl HHANBULYaNbHBIX 3aJaHN (IINChMEHHBIX PaboT) 00yJaronmxcs;

- IIOKJIa 1, COOOIIEHHE 110 TeME TIPAKTUYECKOTO 3aHATHS;

- 33/1a4¥ U 33JaHHUS.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALIMU:

- KOMILIEKT OMJIETOB AT SK3aMeHa. XpaHHUTCS B OyMaKHOM BHJE Ha COOTBETCTBYIOLIEeH Kadenpe. [1omiexxuT exeroqHomy
OOHOBJICHHUIO U NEPEYTBEPIKACHUIO. UHCII0 BApHaHTOB OMIIETOB B KOMILIEKTE HE MEHEE YHCJIa CTYJICHTOB Ha 3K3aMeHe.

6.2. Tembl NMCBMEHHBIX PadoT

Teopernueckuit Mmarepuan npomexyrounoro konrpods [1K 3:
KypcoBoii mpoekT cTyneHToB 0uHONH (POpMBI 00yUEHHS:

KprOBOﬁ IIPOCKT Ha TEMY ((CTaHL[I/IH OCBCTJICHHA BOABD». ]_[em)}o BBITIOJTHCHUSI KYpCOBOT'O IMTPOCKTA ABJIACTCA MMPOCKTUPOBAHUEC
CTAaHIIUU OCBCTJICHUSA MTPUPOAHBIX BO.

B 3agaun KypCOBOI'O IPOCKTA BXOOUT:

1. O1eHnTh Ka4eCTBO UCXOMHOHN BOABI M HEOOXOAMMOCTh €r0 YIIy4IIeHUs (pelIeHHe 3aa4dy 10 U3MEHEHHI0 XMMHUUECKOTO
cocraBa 00pabaThIBacMOI BOJIbI B IIpOLIECCe U3MEHEHHMS €€ KaueCTBa).

2. [TomoOpaTh TEXHONOTHIO YIIYUIICHHS KadecTBa BOABI M COCTaB OYHCTHBIX COOPYIKECHHH.

3. PaccunTath coopykeHus, 00eCIeunBaOMNe BEIOPAaHHYIO TEXHOJIOTHIO.

4. BbINOJIHUTH KOMIIOHOBKY OYHMCTHOI CTaHIMH, 00ECIICUUBAIONIYI0 MAKCUMAIBHOE CaMOTEYHOE JIBHIKEHHE
00pabaTbIBaeMO BOJIBI 110 TEPPUTOPHU OUMCTHON CTAHIINH.

5. BeruepTuTh IUIaH ¥ pas3pessl (0 3aJaHUI0 MPEIofaBaTelIsl) OYNCTHON CTaHINH (BaTMaH).

6. CocTaBHUTh pacyeTHO-MOACHUTEIBHYIO 3aMHCKy ¢ 0OOCHOBaHMEM BCEX IMPUHSATHIX B IMPOCKTE PAcUeTOB M PEIICHU.

7. CoCTaBHUTh CIMCOK MCIONB30BaHHO JUTEpaTyphl (YUeOHO-METOANUECKOH, HOPMATUBHOW M HAY4YHO-TEXHHYECKON).

CTpyKTypa MOSICHUTEJIFHOI 3aIICKH KyPCOBOTO NMPOEKTa U €€ OPUCHTHPOBOYHEINA 00BEM

3ananue (1c.)
Beenenwue (1c.)
1. AHAJIN3 KAYECTBA OBPABATBIBAEMOI BOJIbI.
1.1. Onpenenenue runoreTu4eckoro cocrasa Boasl (0,5¢.)
1.2. Knmaccuduxanust Boasl mo cucreme O.A. Anekuna. (0,5¢.)
1.3. Onpenenenne xxectkoctu Boxs! (0,5¢.)
1.4. Onpenenenue conepxanus cBo0oAHOH yrnekucnotsl (0,5¢.)
1.5. Pacder n3MEHEHHOTO XMMHYECKOTO COCTaBa BOAKI rocie koaryisuuu (0,5¢.)
1.6. Onpenenenne HEOOXOIMMOCTH CTAOMIM3AINH OCBETIeHHOH Bos! (0,5¢.)
2. PACUETHBIX PACXO/IbI CTAHITUN OCBETJIEHUA BOJHI (1c.)
3. BBIBOP TEXHOJIOTUU BOAOIIOAIOTOBKHM BO/IbI IIMTBEBOI'O KAUECTBA
3.1 Beibop 1 o60ocHOBaHUE MeToa 00padoTku Box (0,5¢.).
3.2. TexHomoTHYECKasl cCXeMa OCBEeTIIeHHs BObI (1c.)
3.3. BeicoTHas cxema JABHKEHUS BOJBI 110 cOOpykeHusM (1c.)
4. PACYET YCTAHOBOK PEATEHTHOI'O XO3SIMCTBA (B COOTBETCTBHHE C KAYECTBOM BOJIBI).
4.1. BeiOop cocTaBa peareHTHOTO X03HCTBA U ONpEIeTIeHNEe pacueTHBIX 103 peareHToB (1c.)
4.2. Xo3s1#1cTBO IPUTOTOBICHNUS pacTBOpa KoaryinsHra (lc.)
4.3. X035#cTBO MPUTOTOBJICHHUS pacTBopa ¢uiokysuTa (1c.).




4.4. N3zBectroBoe xo3siicTBO (0,5¢.)
4.5. KucnorHoe xo3stictso (0,5¢.)
4.6. Pacuer cwiaackux momeniennit (0,5¢.)
5. PACYET OCHOBHBIX COOPYXXEHMI JIJISI OBPABOTKU BOJIbI.
5.1. Pacuer BuxpeBoro cMmecureds. (2-4c.)
5.2. Pacuer ocBETIIHUTENS CO B3BSIICHHBIM 0CaJIKOM (BEPTHKAIBHOTO OTCTOWHHKA).
5.3. Pacuer ckoporo ¢uibTpa. (4-6¢.)
6. OBE33APAYKUBAHUE OCBETJIEHHOM BO/IBI.
6.1. Pacuet pacxoza xiopa u moaoop xiaoparopos (1-2¢.)
6.2. Pacuer Bo3myxoayBok (1c.)
6.3. TpeboBaHUs K yCTPOHCTBY XJIOpaTOpHBIX. (1c.)
Saxmouenue (0,5¢.)
CnHcoK HCTI0NIb30BaHHBIX HCTOYHUKOB (0,5¢.)

Bompocs! k 3amure KypcoBoro Npoexra:

1. Llenpb u 3371241 KypCOBOTO IPOEKTA.

2. UcxoaHble NaHHBIE AT IPOEKTUPOBAHUS.

3. o xaxuM moKa3aTtens OLIEHUBAETCS] Ka4eCTBO BOJIBL.

4. IIpaBuia NOCTPOEHUS AUATPAMM BOJIbI M COJIEBOIO COCTABA.
5. TlpaBuiia BEIOOpA TEXHOJIOTHIESCKONW CXEMBI OUHCTKH.

6. PeareHThl IpuMeHseMbIe AJIs1 OYUCTKU BOJBI.

7. Metobl 06€33apakuBaHus BOJIBI.

8. TUMBI CMECUTENBHBIX YCTPOUCTB.

9. OnpeneneHue NOTEpb HAIIOPA B COOPYKEHHUSX.

10. Koncrpykuust, npuHIMT paboThl CKOPOro GpuibTpa.

11. YcnoBus perenepanuu GUILTPOB.

12. BricoTHas cxeMa OYHUCTHOM CTAaHLIUU.

13. TInansl, pa3pessl, CCUCHUS CTAaHIIUH OYHCTKU.

14. Hopmsi Bozsl mo CanlluHy mi1s mUTEEBOTO BOZOCHAOKEHHUS.

BrmmomnHsieTcs KypcoBOH POEKT CTYACHTOM HHINBHAYAIBHO IT0]] PYKOBOJCTBOM IIPENOABATENsI BO BHEAYJUTOPHOE BPEMH,
camocTosaTenbHO. Cpok caun 3aKOHUCHHON pabOThI Ha MMPOBEPKY PYKOBOIUTEIIO yKa3bIBaeTcs B 3aaaHuU. [locie npoBepku u
J0pabOTKN yKa3aHHBIX 3aMEUaHuii, padoTa 3aIlUIIAeTCs C OLIEHKOH.

Kputepuu onieHK KypcoBOIro IIpOEKTa:

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCSI CTY/ICHTY, €CIIM OH HaOpan 15 u Gonee 6aos;
- OLICHKA «XOPOIIO» BBICTABIISIETCS CTYACHTY, €ClIM OH Habpain oTl5 1o 20 6amos.

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTY/ICHTY, eciii oH Habpan o120 1o 25 Gamnos.

6.3. @oH/1 OLIEHOYHBIX CPEICTB

Orenka cpopmupoBaHHOCTH KomreTeHIui y ctyaenToB HUMU Jlon AV u BbICTaBICHUE OLICHKH 110 OTACIBHON TUCIUILTHHE
BEJICTCS CICTYIONUM 00pa3oM:

- JUISL CTYZEHTOB OUHOI (DOpMBI 00yUIEHUSI UTOTOBAsI OLIEHKA 110 JUCIUILIMHE BhICTaBiIsAeTcs M0 100-6amisHOI cucTeMe, a 3aTeM
HIEPEBOANTCS B OLIEHKU «OTIIMYHOY, «XOPOILOY, «YIOBICTBOPUTEIEHOY, «HEYIOBIECTBOPHTEILHO;

Bricokuii ypoBeHb OCBOCHUS KOMIIETEHIINH, HTOTOBAsI OIIEHKA MO JUCHUIUINHE «OTIHYHO» (90-100 6amioB): TIyOOKO ¥ TPOYHO
YCBOWJI IPOTpaMMHBIIl MaTepHuall, HCUEPIBIBAOIIE, [TOCTIEI0BATEILHO, YETKO U JJOTUYECKH CTPOMHO €ro U3jiaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHUKOH, CBOOOIHO CIPABIACTCS € 3aJa4aMH, BOIIPOCaMH U IPYTHMH BUIaMH IPIMCHCHUS 3HAHUH,
MpUYeM He 3aTPYAHSETCS C OTBETOM IPH BUIOW3MEHEHUH 3aIaHHA, UCIIONB3YET B OTBETE MaTepral MOHOTpadhuIeckon
JUTEPATyphl, MPABHILHO OOOCHOBBIBAET MPHHATOE PELICHUE, BIaeeT PA3HOCTOPOHHUMH HABBIKAMH U IPHEMaMH BBITIOTHEHHS
npakTHYecKuX 3a1a4. CHCTEMHO U IUTAaHOMEPHO paboTaeT B TCYCHUH CEMECTPA.

[ToBBIIICHHBIH YPOBEHb OCBOCHUS KOMITETCHIINH, HTOTOBAsI OIICHKA IO JUCIUTUINHE «Xoporio» (75-89 6aymuioB): TBepaO 3HAET
MaTepHal, TpaMOTHO | MO CYIIECTBY M3JIaraeT ero, He JIOMyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MPABUILHO
MPUMEHSIET TEOPETHUECKUE TTOJIOKEHHSI TPU PELICHUH NMPAKTUUYECKUX BOIIPOCOB U 3a/1a4, BiIafeeT HeOOX0IMMBIMI HAaBBIKAMH U
MpUEeMaMH UX BEIOJTHEHHs. CHCTEMHO W IIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IToporoBeiil ypoBEHb OCBOSHHSI KOMITETSHITUH, UTOTOBAsI OIIEHKA MO AUCITUILTHHE «YAOBICTBOPUTENBbHOY (60-74 Oama): umeeT
3HaHUs TOJBKO OCHOBHOTO MaTepualia, HO He YCBOWJI €ro JeTajeil, TOMyCKaeT HETOYHOCTH, HEJJOCTATOUYHO MPaBUIIbHBIE

(I)OpMyJ'II/IIZ)OBKI/I, HapylmcHus JIOTHYECKOM MOCIEI0BATEIbHOCTH B U3JI0KEHUU IIpOorpaMMHOIro Mar€puajia, UCIbITBIBACT 3aTPyAHCHUSA

TIPH BEIITOJTHEHHUH TIPAKTHYECKUX padoT.
IToporoBerii ypoBeHs OCBOCHUSI KOMIIETCHITHH HEe C(HOPMHUPOBAH, HTOTOBAS OIICHKA MO TUCIIUIIINHE

«HEYIOBIETBOPUTENBEHOY» (MeHee 60 6aJIoB): HE 3HAET 3HAUUTEIHHON YacTu NPOrPaMMHOI0 MaTepHala, A0IMyCKaeT CyIleCTBEHHbIE

OLTHOKHU, HEYBEPEHHO, ¢ OOJBIIIMH 3aTPyIHCHUSMH BBITOJHSIET NpakTHIeckue paboTel. Kak mpaBuiio, oeHka
CHEYOOBJICTBOPUTCIIBHO» CTABUTCA CTYACHTAM, KOTOPBIE HE MOTYT IPOJOJIKUTH o6yqu1/Ie 0e3 JOIIOJITHUTCIIBHBIX 3aHSITHH T10
COOTBETCTBYIOILEH AUCLHUIUIMHE.




Kpurepuu oreHku ypoBHsI CHOPMUPOBAHHOCTH KOMIIETCHIHH U BBICTABJIEHHE OI[EHOK 110 KypcoBoMy mpoekty (KIT):

- Bricokuii ypoBeHb OCBOCHHS KOMIIETEHIINH, OLIEHKA «OTIn4HO» (25 — 23 6ayuta aust KII): paboTta BIONHEHa HA BBICOKOM
npodeccroHansHOM ypoBHE. [10THOCTEIO COOTBETCTBYET ITOCTABICHHBIM B 3aITaHAH LENIAM U 3a1adaM. [IpencraBieHHbII MaTepra
B OCHOBHOM BEPEH, JIOITyCKAIOTCS MEJIKHUE HeTOUHOCTH. CTyIEHT CBOOOAHO OTBEUAET HA BOIPOCHI, CBS3aHHBIC C IIPOCKTOM.
BripaxeHna ciocoOHOCTD K MPO(eCCUOHANBHOM aanTtauy, HHTEPIpeTalMy 3HaHUH U3 MEeXAUCLUIIMHAPHBIX obnacTeil.

- TToBbITIIEHHBIH YPOBEHb OCBOCHHUSI KOMIICTEHIIHMH, OIICHKA «Xopomio» (22-19 6amna s KIT): paboTa BBINONIHEHA HA TOCTATOYHO
BBICOKOM ITPOeCCHOHANEHOM ypoBHE. JlomymieHo 10 3 HerpyOBIX OmHOOK, He BIMAIOMINI Ha pe3ynsTaT. CTyIeHT OTBeUaeT Ha
BOIIPOCHI, CBA3aHHBIE C TPOEKTOM, HO HEIOCTATOYHO MOJTHO.

- IToporoBelii ypoBeHb OCBOCHUSI KOMIIETCHIUH, OLICHKA «yaoBiIeTBOpUTenbHO» (18-15 6anna s KII): ypoBens HepocTaTouHO
BBICOK. JloTyIeHo 10 5 omuooK, He CYIIeCTBEHHO BIMSAIOMNX HAa KOHEUHBIH Pe3yNIbTaT, HO X0 PeIleHHs BepHbIH. CTyIeHT MOXKET
OTBETHUTH JIMIIb HA HEKOTOPBIE U3 3aJaHHBIX BOIIPOCOB, CBSI3AHHBIX C IIPOCKTOM.

- [ToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHLIUH He cpOpMUPOBaH, OLEHKA «HEYJOBIETBOPUUTEILHO» (MeHee 15 6aytoB mmst KIT):
paboTa BBINIOJIHEHA Ha HU3KOM ypoBHe. [lomymieHs! rpyOble ommoOky. PenieHne npuHIUITHANEHO He BepHO. OTBETHI HAa CBA3aHHBIE C
MPOEKTOM BOIIPOCHI OOHAPYKUBAIOT HETIOHUMAHNE MIPEAMETa M OTCYTCTBHIE OPHEHTAIIMN B MaTepHajie IPOeKTa.

[Mpumep cTpyKTypBl POPMHPOBAHHUS OLICHKH JIAOOPATOPHOH PaOOTHI

HaumenoBanue nokasarens bannel WuTtepBan 6amios 3a mokasarens, ot 12- go 20
1. IlpeaBapurenbHas MOATOTOBKa K J1abopaTopHON padoTte 1-2

2. 'paMOTHOCTD M3JIOKEHHS U Ka4eCcTBO opopmiieHHs paboTel  1-2

3. CoOoTBeTCTBHE METOAMKA PaOOTHI CTAHAAPTHOW METOAWKE dKCIIEpUMEHTa 3-4

4. IlpaBUNBHOCTH BBIMOIHEHHBIX PACUeTOB U rpaduyeckoil dactu. 4-7
5. O0O0CHOBAHHOCTb M JOKA3aTEILHOCTh BBEIBOJOB 1-2
6.0TBeTHI Ha yCTHBIC BOMPOCHI (3amuTa paboThI) 2-3

HUTOI'OBAS OLIEHKA, 6amn  12-20

Kputepun orieHku: - 1abopatopHas paboTa CYMTAETCs YCHEUIHO CaHHOMW, €CIIH 110 UTOraM OLCHUBAHUS CTyIeHT Habpan 12 u Gonee
0aJuToB, B )KypHaJIe TIPETIOAABATEIS TI0 JIAOOPAaTOPHOI paboTe BHICTABISACTCS OLIEHKA «3aUTCHON.

6.4. Hepeqem, BU/I0B OLICHOYHBIX CPEACTB

OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHI, HABBIKOB U (VIJIH) OIBITA AESTENBHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHKEHUS CYOPMHUPOBAHHOCTH KOMIICTEHIIUH Ope/ieiIeH B CIIEAYOIINX JIOKAIbHBIX HOPMaTUBHBIX aKTax:

1. TTonmoskeHue o TeKyIei arTectanuu 3HaHui ooy4aromuxcst B HUMU JITAY (B neficTByIoOIIeH peaaKiim).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTalNH 00YJAOMINXCS IO IIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMIEH peJaKiunm).
JIOKyMeHTBI pa3MeleHs!I B CBOOOIHOM focTyme Ha opuuuansHoM caiite HUMU JlorI'AY https:/ngma.su/ B pa3nene: ['maBHas
crpanuna/Ceenienus 00 00pazoBaTenbHOM oprann3anuy/JIokaabHble HOPMATHBHBIE AKTHI.

7. YHEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUITJIMHBI (MOAY JIA)

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs IMTepaTypa

ABTOpBI, COCTaBUTENN 3armaBue W3narenscTBO, TOI
JI1.1 | XKyp6a M.T",, CokonoB | BomocnaGsxenue. IIpoekriupoBaHue CUCTEM U COOPY KEHUIL: Mocksa: ACB, 2010,
JLN. yueOHOe 1ocobue st CTYJEHTOB 00YUYEHHIO 10 CIIECINaIbHOCTH

"BonocHabkeHue 1 BOJJOOTBEICHNE" HAIPABICHHIO ITOITOTOBKH
"CrpoutenscTBo" : B 3 TOMax

J1.2 |[XKyp6a M.T",, CoxonoB |Bogocrabxenue. IIpoekTupoBaHue CUCTEM U COOPYKEHUIL: Mocksa: ACB, 2010,
JLA. yueOHOe 1ocobue 11t By30B 110 CIICLHaIbHOCTH
"BonocHabkeHue U BOJOOTBEICHNE" HAPABICHHUIO ITOITOTOBKH
JUIDIOMHPOBAHHBIX crenuanictoB "CtpoutensctBo”. B 3 T

JI1.3 | Camycs O. P., BoznocnabxeHnue 1 BOJOOTBEJCHNE C OCHOBAMU THAPABIHKHU: Mocksa ; bepnun: Iupekrt-
OgcsiaaukoB B. M., yueOHOe mocobue Menua, 2014,
Konnpatees A. C. https://biblioclub.ru/index.php?
page=book&id=253622
JI1.4 | BacuieeB A.M., WmxeHepHbIe CHCTEMBI BOTOCHA0KEHUS U BOJIOOTBEICHHS: Hosouepkacck, 2016,
Onneitauk P.A., yueOHOe mocobue At CTYICHTOB U MATHCTPOB HAIIPABJICHHS http://biblio.dongau.ru/MegaPr
Kaprysosa T.JI. "TIpupoa000yCcTPOHCTBO U BOOMIOIB30BaHME" oNIMI/UserEntry?
Action=Link FindDoc&id=114
924&idb=0
JI1.5 |IletpoB E.T. TexXHOIOrHsI OUNCTKU IPUPOIHBIX BOJ U 00pabOTKa ocajKa: Cankr-IletepOypr: III'YIIC,
y4ebHoe mocooue 2020,

https://e.lanbook.com/book/156
022




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.6 |Momnuanosa P. A. CucteMbl BOTOCHA0KEHH: yaeOHOe mocodne Ya: YTHTY, 2019,
https://e.lanbook.com/book/179
280

7.1.2. JlonoiHUTeAbHAS JTUTEPATYypa
ABTOpBI, COCTaBUTEIH 3araBue WznarenscTBo, ron
JI2.1 |IlaBnmunoBa N.U., BopocHa0xeHHe U BOJOOTBEACHUE: YUeOHHK 71l OakanaBpoB o | Mocksa: FOpaiit, 2012,
Baxenos B.1. crnermanbHOCTH "BomocHabxkeHre 1 BOgooTBejeHHE"

JI2.2 | YynHosckuii C. M. VYiydmeHne kauecTBa MPUPOIHBIX BOJ: yueOHOE mocodue Mocxksa ; Bonorma: Undpa-
Wmxenepus, 2017,
https://biblioclub.ru/index.php?
page=book&id=466773

JI2.3 | HoBouepk. HHX.- ViydieHue kauecTBa PUPOJHBIX BOJ: METOJ. yKa3aHUs K Hosouepxacck, 2021,

MEJHOp. UH-T MIPaKTHY. 3aHATHUSIM U BBIIOJH. Kypc. IPOeKTa 1Jisi OakanaBpoB http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; cocT. | Bcex ¢hopM 00yUeHHs HAPaBJICHHUS ITOTOTOBKH oNIMI/UserEntry?
T.J1. Kapry3oBa "TTpnpom000yCTPOHCTBO M BOJOMONB30BaHHUE" Action=Link FindDoc&id=39
5231&idb=0
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"
7.2.1 OdunuansHelit caliT MunHCTepCcTBa cTpouTenseTBa U | http://www.minstroyrf. ru/
KKX PO
7.2.2 DNeKTPOHHBIH (OH MPaBOBOM U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH TOKyMEHTAIUN
7.2.3 HNudpopmanmoHHbIe, CIPABOYHBIC M IOMCKOBEIC Rambler, Google, SIanexc
CHUCTEMBI
7.2.4 DnexrpoHHas OubIMoTeKa CBOOOJHOTO JOCTYIA http://www.window.edu.ru/
7.2.5 Hudopmanuonno-npasosoit nmoptan TAPAHT.PY http://www.garant.ru/
7.2.6 Crpasoynas cucrema KoncynsranT ITmroc http://www.consultant.ru/
7.2.7 Odwunumansasni caitt HUMU Jlorckoit [AY ¢ http://www.ngma.su/
JIOCTYTIOM B DJIEKTPOHHYIO OUOINOTEKY
7.3 IlepevyeHs MPOrpaMMHOr0 oGecrieYeHUust
7.3.1 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
7.3.2 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6numen3nonHsii goroBop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunensnonnoe cornamenne KAJI-15-
0377)
7.3.3 Autodesk Academic Resource Center (Autocad 2022, CornanieHue o MpeIoCTaBICHUH JIMIEH3UU U OKa3aHUU
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 1. Autodesk Academic Resource Center
7.3.4 "VmHas Boga" Ilporpamma npenHasHaueHa Jist VY cnoBus UCTIONB30BaHUS IPOTPAMMEI « Y MHAs BOJIa»
[IPOEKTUPOBAHUS CUCTEM BHYTPEHHETO BOAOIIPOBOAA Pext. 1.0 ot 01.07.2021 r OO0 «AMCUTEK»
U KaHAJIH3aI[HH
7.3.5 AdobeAcrobatReader DC JIuneH3noHHBIH TOTOBOP HA TIPOrpaMMHOE oOecrieueHre st
MIEPCOHAITBHBIX KOMITBIOTepOoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpouno).
7.4 Ilepevyenb NHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3bl nanabix OOO HayuHnas snekrpoHHas http://elibrary.ru/
OoubIMoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOZAY JIS)
8.1 8 CrnenunaibHOE TOMEIICHHE YKOMIUICKTOBAHO CHECIHATIM3HPOBAHHON MEOCIBI0 H TEXHIYECKIMU

cpencTBaMy 00y9eHNs, CIy KaIllliuMHU JJISI IpeICTaBIeH s nH(opMarn 6oibioit ayxuropun: Habop
JeMOHCTPAaLMOHHOTO 000pyAoBanus (epenocHoit): Hoyroyk RUintro — 1 mwT., MynsTumMenuitHoe
BHJICONPOCKIIMOHHOE 000pynoBanue: npoekrop AcerP5280 — 1 mit. ¢ sxpaHom — 1 mT.; YueOHo-
HarsIHBIE Tocoous (26 mit.); JlaboparopHoe 000pyAOBaHHE: MOJEIH TPEXKOIBIICBON
BOJIOIIPOBOHOM ceTH, TabopaTopHas ycTaHOBKA « OYHCTKA BOABI C IOMOIIBIO0 YCTAHOBKH OOPaTHOTO
ocMocay, yueOHblii creH «DacoHHbBIC YaCTH CUCTEMbI BHYTPEHHEH KaHAIN3alMU U BHYTPCHHETO
BOJIOIIPOBO/IA», MAKETHI 3aIIOPHO-PETryIHPYIOIICH, BCIIOMOTAaTEIBHOM, IPEJOXPaHUTEITBHOM
apMaTypbl, 1a00paTOPHBIN CTEH/I I MOHTaXa acOEeCTOLEMEHTHBIX TPYO, Ta00paTOpHBINA CTEH IS
MOHTaXa 9yTYHHBIX TPYO, 1Ta00paTOPHBIA CTEH I 0OPE3KU M CBAPKU MOIUIPOIHUICHOBBIX TPYO;
Hocka ? 1 mr.; Paboune Mecta crynentoB; Pabodee MecTo mpernomaBarels.




8.2

7 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHH HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop nemoHCTpanmoHHOTO 000pya0BaHus (epeHocHoi): HoyTOyk RUintro — 1 mt.,
MyJIbTUMEIUIHOE BUACOMPOSKINOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mr. ¢ sxparoM — 1
mr.; YdeOHO-HarsaHble nocobus — 14 w.; JlabopaTtopHoe obopynoBanue: MakeTsl
neHTpooexHbix HacocoB tuna K, KM, /I, M, B. — 6 mt.; Maketsl oceBoro (tun O) Hacoca — 1 mrT.;
Makets! norpy>xsbsix HacocoB ATH, OLIB — 2 mit.; Maket ctpyiinoro Hacoca — 1 mr.;
JeiicTByromas MoieNnb HEHTPOOEKHON HACOCHO! YCTAaHOBKH C YaCTOTHBIM MpeoOpa3oBaTeneMm,
MIpeIHa3HAYECHHBIX JUIsl CHATUSI OCHOBHBIX XapaKTEPUCTUK HACOCA, A TaK K€ JUISl U3y4eHHs
ITapaJuIeEHOTO U ITOCIIEA0BATEIFHOTO IIPHCOCSIMHEHNS IBYX HACOCOB, HCCIICIOBAHMS TIPOIIECCOB
KaBUTAILUH U dHEprocOepexxeHus npu padote HacocoB. L{udpoBeie MAaHOMETPBI, YIIBTPa3BYKOBOU
pacxozomep, aHAJIOroBbIi BakyoMeTp — 1 mT.; MaxkeTsl pabounx Kojec eHTPOOEKHbBIX HACOCOB U
Pa3IMYHbIX THIpaBIMYeCKUX MaiH — 10 mT.; MakeT BakyyMHOIO ¥ BUHTOBOIO Hacoca — 2 IT.;
Hocka ? 1 mt.; Paboune mecta cTyneHToB; Pabodee MecTo mpenoaBaTes.

8.3

3 CrnennanbHOE TOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMH 00yUeHHsI, CITy>KAIlUMH [T PeACTaBIeHHUs HHPOpMaLnu OOJBIION ay JTUTOPUH:
Habop nemoHcTpanmoHHOro 000pyoBaHus (nepeHocHoit): HoyToyk RUintro — 1 mt.,
MYJbTHMEIMIHOE BUICONPOSKIIMOHHOE 000pymoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanom — 1
mrt.; Cucremuslit 6510k Pro-511 — 8 mr.; Monutop 17" XKK VS — 8 mir.; IIpuntep Canon LBP-810
- 8 mir.; TepmuHanbHas cTaHuus, cepsep -1 mT.; TepMuHaNbHBINA KIHEHT — 15 mT.; Y4eOHo-
HaniaHble mocobus (5 mrt.); Jocka ? 1 mt.; Paboume mecra cTyneHTos; Pabouee mecto
IIPEroAaBaTes.

8.4

3 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEIHUATIIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpencTBaMu 00YYEHHUsI, CIy KAIIUMHU JJIsI IPEICTABICHHS HHQOPMALIH OOJBIION ayTUTOPHH:
Habop neMoHcTpanmuoHHOro 000pynoBanus (mepeHocHoi): HoyToyk RUintro — 1 miT.,
MyJBTAMEIMIHOE BUICONPOSKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mr. ¢ sxparom — 1
mrt.; Cucremuslit 610k Pro-511 — 8 mrr.; Monurop 17" )KK VS — 8 mit.; INpunrep Canon LBP-810
- 8 mT.; TepMmuHaNbHas cTaHIus, cepBep -1 mT.; TepMUHATIBHBIN KIHEHT — 15 mT.; Y4eOHO-
HarmsaHbIe Tocobus (5 mrt.); Jlocka ? 1 mT.; PabGoume mecra cTyneHTos; Pabouee mecto
IIperoAaBaTes.

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

METOJJUYECKUE MATEPUAJIBI, OITPEJEJISIOIINWE ITPOLIEAYPbI OLIEHMBAHUS 3HAHNU, YMEHNI, HABBIKOB
U (WJIN) OITBITA JEATEJIBHOCTU, XAPAKTEPU3Y-IOIIUE DTAIBI ®OPMHUPOBAHM S KOMITETEHIWM

OOmmit mopsIIOK MPOBECHHUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (VJTH) OIBITA IESTEIEHOCTH, COOTBETCTBHUE
MHIIKATOpaM JIOCTIDKEHHS C(hOPMHUPOBAHHOCTH KOMIICTEHIIHI OTIpE/IeNIeH B CIEAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TTono>xenue o Texyei arrecranuu 3HaHuil odyvaromuxcst B HUMU ITAY (B peficTByIomIel peaakiym).

2. [lonoskeHue o MPOMEKYTOYHOH aTTeCTallii 00yJaoUXCs 110 IIPOrpaMMaM BBICILETO 00pa3oBaHus (B ICHCTBYIOIIECH peJaKIny).
JIOKyMEHTHI pa3MelieHsl B CBOOOTHOM focTytie Ha opunnansaoM caiite HUMU JlonI'AY https://ngma.su/ B pa3nene: ['maBHas
ctpanuna/CeeneHns 06 00pa3zoBaTeIbHON opraHu3anun/JIokanbHbIe HOPMATHBHBIC AKTHI.




