MunuCTEpCTBO cenbekoro xo3saicTBa Poccuiickoit deneparuu
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJUTUKU 1 00pa30BaHuUs

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

JucuuniauHel

Hamnpasnenue(st)

Hanpasnennocts (1)
KBanudukanus
®opma 00yueHus
®daKyabTeT

Kadenpa

YyeOHblil I1aH

®I'OC BO (3++)

HaIpaBJICHUS

O06mas
TPYAOEMKOCTb

PazpaboTtunk (n):

Pabouas nporpamMmma ogoOpeHa Ha 3acelaHuH Kadeapsl

3aBemyromuii kKapeapoun

®I'BOY BO [dounckoii 'AY

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

" " 2024 r.

PABOYAS ITPOI' PAMMA

b1.B.03 TexHonorus yay4umeHus Ka4yecTBa NPUPOAHBIX

BO/J
35.03.11 I'mapomesnopanus

CTpouTe/IbCTBO, PEKOHCTPYKIMS U IKCILIyaTalus
HHKEHEPHBIX CUCTEM BOJAOCHAOKEHUS
O0akasiaBp

OYHas
HNH:keHepHO-MeTMOPATHBHBIN (PaKyJIbTeT

BonpocHa0:xxeHne U HCNO/Ib30BAHUE BOAHBIX PECypcoOB

2024 _35.03.11viv.plx
35.03.11 I'mapomesinopanus

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

144 /43ET

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

BoaocHa0kenune M HCIOJIb30BAHME
BO/JIHBIX PeCypcoB

I'ypun Koncrantun I'eoprueBuy

HaTauyTBepmneH maHa y4. coetom oT 31.01.2024 nportokon Ne 5.

KYMEHT 1 OANUCAH

PATESEBEpKICH

HUMY
=y

Ceprudmgar:
O00EBE984813F213F5A27438629844A9AD9
Brageney: Menbhyik TaTbsia BnagumnposHa
[eiicTauTenen: ¢ 09.10.2023 Ao 01.01.2025

paboueii mporpamMmsl y4. coBeToM oT 26.06.2024 npotokosn Ne 10

HoBouepkacck 2024 r.



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

OO0mast Tpy10eMKOCTh 43ET

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

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypce>) Hroro
Henenp 14 1/6
Bun 3anaruit v | P | vI PII
Jlexuun 14 114 (14 (14
JlaboparopHsbie 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! koHTpONA B cemecTpax:
Kypcosoii npoexr 8 ceMecTp

OK3aMeH 8 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITIJINHBI (MOAYJIS1)

2.

Ju—

IToaroToBKa CrIeIMaNNCTOB CIIOCOOHBIX TPOAHAIN3UPOBATH KAYECTBO BOABI 1 000CHOBAaHHO BHIOPATH METOX H
TEXHOJIOTHIO 00PabOTKU MPUPOAHOM BOJIBI, 3aIPOECKTUPOBATH BOJOOYNCTHON KOMIUIEKC MOTYUYESHHUS BOJbI TUTHEBOIO
KauecTBa, SKCIUTYyaTHPOBATh OUYUCTHBIE COOPYIKEHHS, C y4eTOM TPeOOBaHUIT IO OXpaHE OKPYKAFOMICH CPEIIBI.

3. MECTO JUCIMITJIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI' PAMMBI

Iuxn (pa3aen) OIT: | b1.B

31

TpeGoBaHusi K NpeIBapHUTEIBLHOI MOATOTOBKE 00y4alOLIerocs:

3.1.1

BoccranoBnenue BOJIHBIX 00BEKTOB

3.1.2

HacocHrble CTaHIIUHU BOZ[OCHa6)KeHI/I$[ 1 BOOJOOTBCACHUS

3.13

OueHka BO3/IEHCTBHS Ha OKPYXKAIOIYIO CpeLy

3.14

CaHUTapHO-TEXHIUUECKOE 000pYyIOBaHUE 3IAaHII U CEITHCKOX03IHCTBEHHBIX 00BEKTOB

3.1.5

CTpOI/ITe.]'ILCTBO 1 SKCIITyaTanus CUCTEM CEJIbCKOXO3SIHCTBEHHOTO BOZ[OCHa6)KCHI/IS{ 1 BOJJOOTBCIACHUA

3.1.6

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

3.1.7

3KcnnyaTaum{ 1 pEMOHT CKBAXXUH

3.1.8

I'mppasnuka coopyxeHuil

3.1.9

I/IH)KCHepHaH TuapaBJInKa

3.1.10

MexaHHKa IPYHTOB, OCHOBAaHUS U (pyHJaMEHTEHI

3.1.11

OpraHu3aiys 1 TEXHOJIOTHSI padoT 0 MPUPOI000YCTPOHCTBY M BOJIOTIOIE30BAHHIO

3.1.12

HpPIpOZ[HO-TeXHOFeHHLIC KOMILJIICKCHI HpHpOHOO6yCTpOﬁCTBa 1 BOJOIIOJIB30BaHUA

3.1.13

IIpon3BoCTBEHHAS TEXHOJIIOTHIECKAS (IIPOEKTHO-TEXHOIOTHYECKasT) IIPAKTHKA

3.1.14

Perymupoanue croka

3.1.15

XuMusi © MUKPOOHOIOTHUS BOJBI

3.1.16

BJ'IGKTpOTGXHI/IKa, OJICKTPOHHKA U aBTOMAaTHU3allUs

3.1.17

beszonacHocth KU3HCACATCIbHOCTHU

3.1.18

BOHOXOBﬂﬁCTBeHHBIC CHCTCMBI 1 BOJAOIIOJIB30BAHHUEC

3.1.19

I'mppasnuka

3.1.20

T'upponorus

3.1.21

VHxeHepHbIe KOHCTPYKIUH

3.1.22

MammHs! 1 000py10BaHHE JUIS IPHPOTO00YCTPONCTBA U BOJOMOIB30BAHUS

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'mopomerpus

3.1.26

Kinmatonorus u Mmereoposiorus

3.1.27

KommsrotepHas rpaduka B mpodecCHOHANBHOH NeITeTHOCTH

3.1.28

ITouBoBenenue

3.1.29

ComnporuBieHue MaTepuanos

3.1.30

VueOHas u3bICKaTEIbCKas IIpaKTUKa 110 THAPpOMETPUN

3.1.31

VYueOHas 03HAKOMUTEIbHAS TIpaKTHKa 1o MOYBOBECACHUIO U I'€OJIOTUN

3.1.32

DKOHOMUKA BOAHOTO X035HCTBA

3.1.33

Mertpomnorusi, CTaHAAPTH3ALUS U cepTUGUKALIUL

3.1.34

CTpOI/ITCJ'[BHLIG MaTcpuabl

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 IMpaKTUKa 1o reoae3nu

3.141

Boccranosnenue BOIHBIX 00BLEKTOB

3.1.42

I'mapasnuka coopyxeHuit

3.2

JucuunanHbl (MOTYJIM) M PAKTUKH, AJISI KOTOPBIX 0CBOEHHE TAHHOH THCHUTIINHBI (MOXYJIsI) HEOOXOTUMO KAK
npeiIecTBYOIIee:




4. KOMIETEHIIMH OBYYAIOIIET OCS1, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS AUCLIUTLIMHBI
(MOJY.JIST)

IIK-1 : Cnocoben YHIpaBJATh NPOHECCOM IKCILIyaTallMi CTAHIMH BOJOIIOATOTOBKH

IIK-1.1 : 3naer MPOrpeCCUBHOC TCXHOJOTUYCCKOC U BCIIOMOT'aTCJIbHOEC O60pyﬂ0BaHI/Ie, CpeacTBa aBTOMaTrU3aliu 1
MCXaHH3alluu, 06eCHe‘-II/IBaIOHII/Ie NOBBIIICHUEC KaY€CTBA OUUCTKH BOJbI, ICPCHEKTUBLI TEXHUYCCKOI'O U TEXHOJIOTUYECKOT'O
pa3BUTHA ACATCIBHOCTH, CBSI3aHHOM C BOJOTIOJITOTOBKOM

[IK-1.3 : YMeeT pyKoBOIUTS JIOKAJIM3AIMEN U JIMKBUJAIMEH aBapUTHBIX CUTYyalluid B CUCTEMAaX BOJIOIIOATOTOBKH, OCYIIECTBIIATh
TBOPYCCKUI MMOMCK PEIICHUS MPOOIJIEM, BO3HUKAOIIHX B MPOIIECCE OPTaHMU3aIUH SKCILTYaTaIluy CTAHI[UHA BOIOOYHCTKH

IIK-1.4 : Bnageet HaBbIKAMU OpTaHU3AIMH PAOOT MO TEXHUUECKOMY OOCITYKHMBAaHUIO M PEMOHTY TEXHOJIOTHYECKOTO U
BCIIOMOTATEIHLHOTO 000y IOBaHHUS CTAHIIMH BOJOIOATOTOBKU COTJIACHO YTBEPKIACHHBIM IUIaHAM U Tpadukam

ITIK-1.5 : Bnageet HaBbIKAMU KOHTPOJISI COOTIOACHUS ONTHMAIILHBIX PEXKHUMOB PEareHTHONH 00pabOTKH BOBI, paOOTHI
COOpYKEHUH, 000PYIOBAHMSI U CUCTEM CTAHIINU C IEJBI0 JOBEEHHUS KaueCTBa BOJIBI O HOPMATHBHBIX TPeOOBaHUH

IIK-5 : CnocofeH ynpasJisiTh NPOLECCOM IKCIIyaTAllUM ceTeill BONOCHAOKeHUs M BOTOOTBEAeHHs

IIK-5.1 : 3HaeT Tpya0oBbie HYHKIMH B OCYIIECCTBICHUN Ppa0OT MO SKCILTyaTallMK CeTeH BOJOCHAOXKCHHUS U BOJIOOTBEACHUS,
COOpYXXEHUI U 000pyA0BaHUS

[1K-5.2 : 3HaeT HOpPMBI BpeMEHH Ha IIPOBEJCHUE TEXHUNIECKOTO 00CTYKUBAHUSA 1 PEMOHTa 000pyI0BaHUS, HH)KEHEPHBIX CHCTEM
ceTeill BOZOCHA0KEHN ¥ BOLOOTBEACHUS

[IK-5.3 : YMeeT BEIOMpATh THIIOBBIE METOBI U CIIOCOOBI BHITIOTHEHHUS TPO(eCcCHOHANBHBIX 3a/1ad, OI[CHUBATh X
3 (EeKTHBHOCTD M Ka4eCTBO, PYKOBOJHUTH CIIOKHBIMH M OIIACHBIMU PabOTaMHU IIPH 00CIIy)KUBAaHUM M PEMOHTE CeTel
BOJIOCHA0)KEHUS U BOJIOOTBEICHHS

[IK-5.4 : YMmeer obecrieunBaTh pariioHAIFHOE PAcX0JOBaHUE MAaTEPHAIIOB, TOIUIHBA, SJICKTPOIHEPTHH, a TAloKe IPAaBIIIEHOE
UCTIONIb30BaHNE TIPOU3BOJICTBEHHBIX TUIOMAAEH, 000pyA0BaHUs, HHCTPYMEHTA U IIPHCIIOCOOICHNH, KOHTPOINPOBATH YUET
paboyero BpeMeH!

[IK-5.5 : Ymeer obecrieunBaTh BHEPEHHE MIEPEIOBEIX METOAOB M PUEMOB TPYAa, HCIIOIB30BATh HHPOPMAITMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IIPH TEXHUYECKOM OOCITy>KUBAHUH U PEMOHTE CETEll BOJOCHA0KEHHS M BOJOOTBEACHHS

I1K-5.6 : Brageer HaBBIKaMHU OpraHU3AIMK PAOOT MO TEXHUYECKOMY OOCITY)KUBAaHUIO H PEMOHTY CeTei BOJOCHA0XKEHHS 1
BOJIOOTBE/ICHHS COIVIACHO IIaHaM U rpadukam

I1K-5.7 : Bnaneer HaBBIKAMHU OpraHHU3AIMH ACSTEIBHOCTH CTPYKTYPHOTO MOpa3/ieeHHs IPH JIUKBHUIAINN aBAPUIHBIX
CUTYyallMi Ha CeTSAX BOAOCHAOXKEHUS U BOJOOTBEIACHUS

5. CTPYKTYPA U COJEP)KAHUE JUCLUILIAHBI (MOLY.JIST)

Kon HaumeHnoBanne pasjaesioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | HutepaxT. Ipumeyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc

Paznen 1. Tema 1. KauecTBo
Bo/ibl. HopMaTUBHBIE OCHOBBI
yIyYlIeHHsI KA4YeCTBa BOJBI.
CocTaB u cBoO¥CTBa NPUPOTHOI
Boabl. Kpurepnu kauecTsa Boabl

1.1 Jlexuus 1. KagectBo 8 4 ITK-1.3 TIK- J1.1J11.3 0 IK-1
MIOBEPXHOCTHBIX BOJ 1.4 1IK-1.5 JI1.4J12.1
Kontposs kauecta Boap! (KKB). J2.2
HopmaTuBHBIE OCHOBBI yIIyUIIEHUS 93 254 37

Ka4yecTBa BOAbLI. XUMHYCCKUI
cocTaB, (hPU3NUECKHEe, XUMUIECKHUE,
OHMOJIOrHYe-CKUE CBOMCTBA BOIBI.
Kputepuu xauectsa BOJbL.
TexHoJIOrMUeckre moKa3aTeiau
KadyecTBa BOJbI. TeXHOJOIrMYeCKU
aHaIM3.

/JTex/




1.2 Ipakrudeckoe 3ausTue 1. IK-1.4 J1.1J11.3 IK-3
TexHonmornueckuii aHamu3 JI1.4J12.1
Ka4eCTBa MMOBEPXHOCTHBIX BOI. J2.2
Brigaua 3amanus nioa PIP. Pacuér 92 33 37
XHMHUYECKOTO cocTaBa Boanl, CO2,
KO0, KK, ’KHK, coneconepxanusi,
HEOO0XOJMIMOCTH CTAOWITU3AIIHH.
®opmyna Bojibl. Pemienue 3anaun
BBIOOp MeTO1a 0OPabOTKH BOIBI IO
BapuanTam KII
Mp/
1.3 JlaGoparopnas pabota 1. [K-1.4 TIK- JI1.1J11.3 TK-1
BBenenue B XuMu4eckuii aHaau3 1.5 JI1.4J12.1
Bozbl. [lopsiiok u TexHuKa J12.2
0€3011aCHOCTH ITPH BBITIOJITHECHUH 9226 97
XUMHYECKHX aHAIU30B U
nabopatopHoii paboTsl. [IpaBuia
otbopa 1mpo0 (13 BOZOMCTOYHHKA,
BOJIOTIPOBOHOM CETH) B UX
MOJITOTOBKH K XUMUYECKOMY
ananmsy. [Iporpammer KK /J1a6/
1.4 JlaboparopHas padota 2. IK-1.4 TIK- JI1.1 J11.3 TK-2
OnpeneneHne OpraHoIENTHYECKUX 1.5 JI1.4J12.1
CBOWCTB MPHUPOJHBIX BOA (U3 MOJ- J12.2
3€MHOT'0, [IOBEPXHOCTHOTO 22 36 27
BOJIOMCTOYHHKOB, U3
BojonpoBoaa) /J1a6/
1.5 CamocrosrenpHas pabora 1. [K-1.4 JI1.1JI1.2 IK-3
Pemenue 3a1auu 1o XUMHUYECKOMY JI1.3
cocraB nmoBepxHocTHOH Bojb! (KIT) JI1.4J12.1
110 BApUAHTY J12.2
Pacuérbl xuMHUecKkoro cocraBa 23 54 57
ozl 2KO; XKK; XKH/K; CO2,
HEOO0XOJUMOCTH CTaOMITU3AIHH.
IlocTpoenue nquarpamMm
XUMHYECKOTO ¥ COJIEBOTO COCTaBa
HWCXOJTHON M OCBETIIEHHOW BOJIBI.
Br160op Buza 1 onpeneneHne
pacy€THBIX 103
CTaOMIIN3UPYIOIINX PEarcHTOB
/Cp/
1.6 CamocrosrenpHas padora 2. [IK-1.4 JI1.1JI1.2 [K-3
Bri6op MeToa U TEXHOJIOTHI JI1.3
OCBETJICHUS BOJIBI 110 BAPUAHTY JI1.4J12.1
(KID) 2.2
AHanu3 kauecTBa BOJBI U BEIOOD 32343537

metoaa YKB, padorta ¢ CHull
2.04.02* Pacuér
TIPOU3BOIUTETLHOCTH YCTAaHOBKH.
Omnpenenenne TC. Pacuérsr
OTMETOK BOIbI U TocTpoeHne BC
(o BapmanTam KII).

/Cp/

Paznen 2. Tema 2. Criocodbl u
MeTOoAbI 00PadOTKH NPHUPOAHbIE
BojA. OcBeTjIeHHE
MOBEPXHOCTHBIX BOJ (0JI0K-
cxema).




2.1 Jlexuus 2. Cioco6b1 06paboTku I1K-1.3 TIK- JI1.1 J11.3 I1K-1
TIPUPOJHOMN BOJIBI. 1.4 IIK-1.5 JI1.4J12.1
Brok-cxema MeTo10B 00pabOTKHI 2.2
BobI. OCHOBHBIE 23 54 57
TEXHOJIOTUYECKHE CXEMBI, COCTaB
COOPYKEHHH, KaccuuKanus,
00J1acTh MPUMEHEHHS, BEIOOD
TEXHOJOTHUYECKOU CXEMBI
/Jex/
2.2 IIpakruueckoe 3ansatue 2. Beibop [K-1.4 JIT.1JI1.2 IK-3
TEXHOJOTHYCCKOM CXEMBI JI1.3
OCBETJICHUS BOJBI JI1.4712.1
Pabota ¢ CHuII 2.04.02*, mox6op 2.2
COCTaBa COOPYKEHHH OCBETIICHUS 223356 37
Boabl. Pacuér
MIPOU3BOIUTEIEHOCTH YCTaHOBKH.
Cocrasiieane TC. Pacuérer
OTMETOK BOIbI U TocTpoeHne BC
(o Bapuanrtam KII).
Mp/
2.3 JlaboparopHas padota 3. I1K-1.4 TIK- JI1.1 J11.3 TK-2
VMsraenue BoAsI HOHOOOMEHHBIM 1.5 JI1.4J12.1
CHoco00M (BOAOIPOBOIHOM BOJIBI) J12.2
Ha MOJICIbHOM HOHOOOMEHHOM 22 54 37
ycraHoBke /J1ab/
2.4 CamocrosTenbHas padora 3. [IK-1.4 JIT.1JI1.2 TK-2
Pemienne 3agauu no peareHTHOMY J1.3
YMSITYEHUIO TOBEPXHOCTHBIX BOJ. JI1.4J12.1
TTon6op TEXHOIOTUYECKON CXEMBI J12.2
YMSTUYEHHS], TEXHOJIOTHYECKUX 22 324 37
napaMmeTpoB coopysxenuii. /Cp/
Pazgen 3. Tema 3.
TeopeTnyecKue 0CHOBBI
OCBETJICHHS BOAbI
orcrauBaHueM. MojeJiupoBaHue
MpoIecca 0CaKIeHus.
3.1 Jlexuums 3. TeopeTnueckue OCHOBBI I1K-1.3 TIK- JI1.1 J11.3 I1K-1
OCBETJICHHUSI BOJIbI OTCTAUBaHUEM. 1.4 TIK-1.5 JI1.4J12.1
CyIHOCTh pEareHTHbIX METOI0B 2.2
OCBETJIEHUS BOJIBL. 93 D54 56 D7
MopenupoBaHue mporecca
ocaxxieHust. KpuBble BbITaeHAS
(ocaxnenus). ['uapasmmueckas
KPYIHOCTb, TIOKa3aTeib
0CaKIaeMOCTH B3BECH.
Koarynsmus Bozsl B CBO-001HOM
00BEMeE, KOHTAaKTHAS.
/Jex/
3.2 IIpakrnueckoe 3ansaTue 3. [K-1.4 JIT.1JI1.3 TK-1
CMecuTenu, OTCTONHUKH, JI1.4J12.2
OCBETIUTEIIN D2 54 37
Knaccudukanms, cxeMsl, 00J1aCTh
npuMeHeHus. [IpuHnun pacuéra.
OcBetnuTenb, cCXeMa, IPUHLUI
paboThI U pacuéra,
TEXHOJIOTHYECKHE TTOKAa3aTeIH.
Mp/
33 Jlaboparophas padota 4. [K-1.4 JI1.1J11.3 TK-2
TopcrOHHBI aHATN3 BOABIL. JI1.4712.1
OmnpeneneHne moxkasarens J2.2
OCaXX1aeMOCTH 2293 254 37

B3Becu IlocTpoenne KpuBbIX
OCaXII€HUA W BbINaneHus. /J1ab/




34 JIabopaTopHas pabota 5. 2 IK-1.4 TIK- J1.1J11.3 TK-2
YMsraeHue noBepXHOCTHBIX 1.5 JI1.4J12.1
Boj .Pemenue 3amaun o J12.2
YMATYECHUIO TOBEPXHOCTHBIX BOJ 323337
peareHTHBIM crocoooM (1o
Bapuanry) /J1ab/
3.5 CamocrosTenbHas padota 4. 8 ITK-1.1 K- JIT.1JI1.2 TK-2
Pacuétsl o onpenencHuo 1.4 JI1.3
THJPABIMYECKON KPYTTHOCTH. JI1.4J12.1
ITocTpoenue 1 aHAJIN3 KPUBBIX J2.2
BBIMTAJICHUS U OCAXICHUS B3BECH 2233937
(Topcuonnsit ananms). /Cp/
Paznen 4. Tema 4. Pearenrsl,
npuMeHsieMble B
Bononoaroroske. TC, pacuéTrHble
1103b1, 103aTOpPbl. CoBpeMeHHbIe
pearentbl OXA, ITOX,
NpeuMyLecTBa
4.1 Jlexius 4. PeareHTs, 2 ITK-1.3 TIK- JI1.1J11.3 IIK-1
TIPUMEHSIEMBIE B BOJIOIIOATOTOBKE. 1.4 TIK-1.5 JI1.4J12.1
Haznauenue, npumenenue, TC J2.2
MIPUTOTOBJICHHS, PACUETHBIE J103HI, 213233 34
no3upoBanue. CoBpeMeHHbIE 27
peareatst OXA, [TOX
/JTex/
4.2 IIpakruueckoe 3ansTue 4. 4 [1K-1.4 JI1.1J11.3 IIK-3
PearenTHOe x03s1ticTBO (PX) JI1.4J712.2
CTaHIIUHM OCBETICHUS BOIBI. 2233 54 37
Br160op pearentoB. Cxembl PX
(koaryssiata, [TAA, neno4Horo,
KUCTIOTHOTO). [IprHImn pacuéra
coopy>xenuii PX u nmogbopa m0361
pearentoB. [Tog6op TC PX (KIT)
Mp/
4.3 Jlaboparophas padota 6. 2 IK-1.4 TIK- JI1.1 J11.3 TK-2
OnpeneneHre ONTUMAaTBHOM J03bI 1.5 JI1.4J12.1
Koaryssuta /J1a6/ 2.2
9293 54 37
4.4 CamocrosTenbHas padora 5. 10 [IK-1.4 JIT.1JI1.2 [K-3
Beinonnenue pac4€roB 1o Teme J1.3
KII JI1.4J12.1
Omnpenenenne cocraBa u TC PX. J12.2
Pacuét x035iCTBa IPUTOTOBJICHUS 02232437
Koarynsnta, [T1AA,
CTaOWIIN3UPYIOIIHX PEAreHTOB.
ITon-60p TO3UPYIOIINX YCTPOWCTB,
CKJIaJICKMX ITOMEIIEHUH.
/Cp/
Paznen S. Tema S.
Kaaccuduxanus, cxemsl,
NPHHIHUI Pa00Thl OTCTOHHUKOB
u ocBesureneii: 'O, BO, PO.
YcaoBust npuMeHeHns.
5.1 Jlexuwmst 5. OTCTOMHUKY. 1 ITK-1.3 TIK- JIT.1JI1.3 [TK-2
Knaccudwmkanums, mpuaInn padboTht 1.4 TIK-1.5 JI1.4J12.1
OTCTOMHMKOB M ocBeTauTene. ['O, 2.2
BO, PO. YcnoBus npumeHeHwus, 013354 97

Wntencnuxams paboTsI.
dnoranus.
/Jlex/




52 IIpaxruueckoe 3ansarue 5. 6 IK-1.4 J1.1J11.2 IK-3
BononpoBoHbIe OUNCTHBIC JI1.3
crannuu (BOC). JI1.4J12.2
Cocras coopyxeHuit, ['eHmman 32333437
(BOC, tunoBbie peuieHusl.
KoMITOHOBOYHBIE pelIeHHs
¢unpTpoBankHOTO 3ana. [TpuHIUT
OCBETJICHUS U ABWKEHUS BOJBI IO
cranuuu. [Ipussaska TII k
pacuéram BOC no Bapuanry.
Mp/
53 CamocrosrensHas padora 6. 10 IK-1.4 J1.1J11.2 [K-3
BrimonHenue pacy€éToB 1o Teme JI1.3
KII. JI1.4J12.1
Pacuér cmecuTens u ocBeTIUTENS. J12.2
Br16op THna 1 onpeaeneHue 2233 24 37
TEXHOJIOTUYECKUX MTAapaMeTPOB
coopyxeHu#, yBsizka ¢ TII.
/Cp/
Paznen 6. Tema 6. OcBersienue
BOABI GUIBLTPOBAHUEM.
Teoperuueckue 0CHOBBI
npouecca. Knacecndpuxauusa
¢unabTpos.
6.1 Jlexuus 6. OcBeTiIEHHE BOJIBI 2 I1K-1.3 TIK- JI1.1 J11.3 [1K-2
(UITBTPOBAHUEM. 1.4 IIK-1.5 JI1.4J12.1
TeopeTnueckie OCHOBBI poIiecca. J12.2
Anresus, cyddosus. 2354 26 37
Knaccudukanus GpuibTpos,
YCTPOHCTBO ¥ MPHUHIIHIT PAOOTHI.
TexHoNMOTMUECKUE MOKa3aTeNIN
¢dunpTpanuu.
/J1ex/
6.2 IIpakrnueckoe 3ansTue 6. 6 [K-1.4 JIT.1JI1.2 [K-3
OcBeTseHne BOAbI JI1.3
(bunpTpOBaHUEM. JI1.4J712.2
OUIBTpPHI, KIaCCH(DUKAITIL. 0202324 37
CKopble OCBETIUTEIbHbBIE
(GUITBTPBI, CXEMBI, YCTPOKCTBO,
MIPUHLIUT PaOOTHI U pacyéra,
TEXHOJIOTUIECKHIE TIOKa3aTeIIH.
Pacuér npenaxHo-
pachpeneuTeNbHON CUCTEMBI 10
BapuanTty KII
/Mp/
6.3 CamocrosrenpHas pabora 7. 8 [IK-1.4 JI1.1JI1.2 TIK-3
Brinonnenue pac4€ToB Mo Teme JI1.3
KII J11.4J12.1
Pacuér ckoporo punbtpa, 2.2
JPEHaXHO-pacIpeaeIn-TeIbHON 092333437
cuctemsl. [Togbop GuabTpyromie
3arpy3ku. ['mapaBnuueckuii pacuér
TEXHOJOTUIECKIX TPYOOIIPOBOIOB.
/Cp/
6.4 CamocTrosTenbHas padota 8. 4 [IK-1.4 JI1.1J11.2 I1K-3
TToaroToBKa K BBEIITOJIHEHUIO JI1.3
rpaduueckoit yactp KII. JI1.4J12.1
TunoBsle pemmeHus mno 2.2
xomnonoBke BOC (ITpumepsr). 02335437

IIpuHIUIIBI TBUKEHUS BOBI 11O
COOPYXEHUSIM BOJOIIPOBOAHOM
cranuuu. [Ipunnun pacuéra
BHYTPHUIUIONIA/I0YHBIX CETeH U
KaHaJIOB. Y TOYHEHHUE OTMETOK
BBICOTHOM CXEMBI.

/Cp/




6.5 CamocrosrensHas padora 9. 2 IK-1.4 J1.1J11.2 IK-3
BeinonHenue rpaguueckoi 4acti JI1.3
KII (Batman Al). JI1.4J12.1
BrruepunBanue renmrana BOC. 2.2
[Inana puapTpOBaILHOTO 3214, 23 D54 37
pa3pesa Win BBICOTHON CXeMBI (IO
3aJITaHHIO MPETOIABATEIS)
/Cp/
Pazgen 7. Tema 7.
Obe33apakuBaHne MPUPOTHBIX
BoA. MeTobl, YCI10BUSA
NpUMeHeHUsl, T0CTOMHCTBA,
He0CTATKH.
7.1 Jlexius 7. O6e33apakMBaHue 1 ITK-1.3 TIK- JIT.1JI1.3 [TK-2
TIPUPOJIHBIX BOJ. 1.4 IIK-1.5 JI1.4J12.1
Metoabl, XapaKTepUCTUKH, 2.2
YCIIOBUSI IPUMEHEHUS, 22232435
JIOCTOUHCTBA U HEJJOCTATKH. 26 27
XopupoBaHUE, XUMHU3M
npounecca. ['unoxmnopur, Cxema
M0JIyYeHHUs1, IPUMEHEHHE.
O3oHUpOBaHUE.
/JTex/
7.2 IIpakrnueckoe 3ausTue 7. 6 [K-1.4 JI.1J11.3 TK-1
0O06e33apaxuBaHue OCBETIEHHON JI1.4J12.2
BOJIBI 2233 54 35
XnopupoBaHue, XUMHU3M o7
mpoliecca, COCTaB XJIOPaTOPHOI,
BEIOOD X110paTopoB. OCHOBBI
pacuéra xiopatopHoit u Th
SKCIUTyaTaluu. TUIOBBIE pEIIeHUs
XJIOPATOPHBIX (IPUMEPHI COCTABA U
KOMIIOHOBKH )
Mp/
7.3 JlaGoparopnas pabdota 7. 2 IK-1.4 TIK- JI1.1J11.3 TK-2
Omnpenenenue 10361 XJ10pa. Beioop 1.5 JI1.4712.1
ONTUMAJILHOM J103bl XJIOpa JUIs 2.2
MTOBEPXHOCTHON BOABL. /J1ab/ 3234 37
7.4 CamocrosrenpHas padora 10. 2 [K-1.4 JI1.1 J11.2 TIK-3
O6e33apaxuBaHHE OCBETIIEHHBIX J1.3
BO/I. JI1.4J12.1
TexHonmornueckue mapameTpsl 1 J12.2
pacuér xnopaTopHoit. Beibop 92333437
xsopartopa, TC xjopaTopHOi.
/Cp/
7.5 CamocrosrenbHas padora 11. 2 I1K-1.4 JI1.1 J11.2 TK-2
XUMH3M XJIOPUPOBAHUS BOABIL. J1.3
Bunp! xiopHbix pearenToB. Pac- JI1.4J12.1
YETHI 10 ONPENEIEHUIO 2.2
0CTaTOYHOIO XJIOPA B BOJE. 020232437
[octpoenue rpaduxka.
OrnpeneneHue
XJIOPOIIOTIIOMAEMOCTH
Boabl. /Cp/
Paznea 8. [loaroroBka u caava
IK3aMeHa
8.1 IToaroroBka u caava 18 ITK-1.3 TIK- JIT.1JI1.3 UK
JK3aMeHa /Jk3aMeH/ 1.4 TIK-1.5 JI1.4J12.1
2.2
923324 36
27

6. ®OH/I OHIEHOYHbIX CPEJICTB

6.1. KoHTpoO/1bHBIEC BONIPOCHI H 3aJaHUS

KOHTPOJIBHBIE BOITPOCHI U 3AJAHUA J1JIS1 ITPOBEAEHNA TEKVYIIIETI'O KOHTPOJIA




Tekyuuii KOHTPOJIb 3HAHUH CTYACHTOB 110 O4HOI (hopMe 00yUESHHS IPOBOAUTCS B COOTBETCTBHHU C OAJUIBHO-PEHTHHIOBOM CHCTEMOI
OLICHKH 3HaHWH, BKIIOYaroIei B cedst mposeaenue Tekymero (TK) n mpomexyrounoro kontposs (1K) mo mucummmse.

JU1st KOHTPOJISI OCBOEHHS IPAKTUUCCKUX 3HAHWH B TEUCHUE CEMECTPA MPOBOISITCS TEKYIIUH KOHTPOJIB 1I0 Pe3yIbTaTaM IPOBEACHHUS
NPaKTHYECKUX 3aHATHI U CAMOCTOSITENIBHOTO BBIITOJIHEHNUS PA3/IeoB HHANBHAYAIbHBIX 3a/laHUH.

®opmamu TK gBISIOTCS: OLICHKA BBINOIHCHHBIX Pa3/iesIOB HHANBUIYIbHbIX 3aJaHUi (MMCbMEHHBIX paboT), YCTHBIH OIpOC Ha 110
TeMe ayANTOPHOTO 3aHATHSI.

KonuuecTBo TeKkymux KOHTPOJIeH 1o JUCHUIIIMHE B ceMecTpe omnpesensercs kaeapoit u cocrasiset (TK1, TK2).

B xone npomexyrounoro kourposs (I1IK) nposepsitorcst Teoperryeckue 3HaHUs 00ydaromuxcsi. JJaHHbIA KOHTPOIIb IPOBOJUTCS 110
pazznenam (MOAYJISIM) TUCIHATUTAHEL 3 pa3a B Teuenue cemectpa (I1K-1, PK-2, ITK-3).

B kauecTBe OLICHOYHBIX CPECTB MO AUCHUIUIHHE "TeXHOIOT S YIyYlIeH s Ka4eCTBa IPUPOIHBIX BO'" HCIOIB3YIOTCS:

- 17151 KOHTPOJISI OCBOCHHUS TEOPETHUUECKUX 3HAHUI B T€UEHUH ceMecTpa npoBoaircs 3 npoMexxyTounbix kontposst (ITK-1, ITK-2, TTK
-3);

- JUISL KOHTPOJISI OCBOSHHS IIPAKTHUECKUX 3HAHMI B TEYEHUH ceMecTpa poBosTes 2 Tekyumx konTpoins (TK-1, TK-2).

Cemectp 8
Teoperuueckuii MaTepuan npomeKyrouHoro kourposs I1K 1:

. XUMHYECKHE MOoKa3aTeNb kKauecTBa Boabl. Kiaccudukarus npupoansix Boa (mo O.A. Anekuny).

. ®u3ndeckre moxa3aTeNnn KauecTBa BOIBL.

. OueHKa kKa4uecTBa BOABI IJIS XO3SHCTBEHHO-TUTHEBOTO BOJOCHAOKCHNUS.

. XMMHYECKH cOCTaB PUPOJHBIX BOJ U (paKTOPEI, BIMSIONIME Ha ero GopMUpOBaHUE.

. KonTpoms xauecTa Boapl. Bunsr koHTposs. OCHOBHBIE ITOKA3aTENIN Ka9eCTBA BOJIBL.

. IIpaBuia or6opa npo6. [TporpaMMbl KOHTPOJIS KauecTBa MIPUPOTHEBIX BO.

. MeTtoauku onpeneneHus OpraHoIENTUYECKUX M0Ka3aTelel KauecTBa IPUPOAHBIX BOJ.

. Knaccugukanus Meto0B 00pabOTKH MPUPOIAHBIX BOI.

. TexHOMOTHYECKHE CXEMBI YITyUIICHNS KauecTBa BOJIBI (OCHOBHBIE).

10. Be160op cxeMbl OUUCTKH MIPUPOTHBIX BOJ U TPEOOBAHMUS, IPEABSIBIACMbIE K HIM.

11. OcHOBHBIE peareHTHBIE CXEMBbI YIY4IIeHHs KaUYeCTBA BOJbI, IPUMEHSIEMBbIE B BOJOMOATOTOBKE.

12. be3peareHTHBIE CXeMbI TIOJIOTOBKU IPUPOTHON BOJIBI.

13. TeopeTnaeckue OCHOBBI KOATyJISIHH B3BECH B CBOOOTHOM 00BEME BOJIBL.

14. KoHTakTHast KOAryJsius, ee OTIUYUTebHbIE OCOOCHHOCTH.

15. daxropsl, Biusitomue Ha 3pPEKTUBHOCTD KOATYJIALUN.

16. PeareHThI, pUMeHSIEMbIC TIPU pEareHTHONW 00pabOTKe BOJIBI, HX CBOWCTBA U XapaKTEPUCTHKH, TOCTOMHCTBA, HEJJOCTATKH,
COBPEMEHHBIE KOATYJISIHTHI.

17. OIOKyISHTHI U UX POJIb B MIPOIIECCE YAyUIIeHHs KadeCTBa BOMBI.

18. PearenTHOE X03511icTBO. CXeMBI, 000py10BaHUE U TPEOOBAHMUS K yCTPOHCTBY (0030D).

19. Cmecutenu, wraccu(UKAIMS, KOHCTPYKIIMH U TIPHHITAI pabOTHL

20. Kameps! xonbeo0pa3oBaHys, KOHCTPYKIMU U IPUHIUIT PaOOTHI.

21. TeopeTuueckue OCHOBBI OCaXKAECHHS B3BECU U3 BOJbI OTCTAUBAHUEM.

22. Knnaccu¢ukarus OTCTOMHIKOB M 00J1aCTh X IPAMEHECHHS.

23. T'opu3oHTaNbHBIE OTCTOMHUKU. CxeMa, IPUHIMI pabOoTHI U pacueTa.

24. BeprukanbHble 0TCTOWHNKN. CXxeMa, TPUHIKUIT pabOTHI U pacyera.

25. PaguanbHbIe U TOHKOCIOWHBIE OTCTOMHMKH. O0IacTh MPUMEHEHHSI, IPUHIIHIT pabOTHI M pacyera.

26. TeopeTnaeckre OCHOBBI OCBETICHHS BOJBI B CJIOE B3BEIICHHOTO Ocajka. [IpuHImI paboTh OCBeTIHTE-JICH.
27. OcBeTIUTEN! ¢ B3BEIIEHHBIM ocaikoM. [IpuHumn paboTsl U pacuera. TeXHOIOTHUECKUE TTIOKA3aTEeNH.
28. [IpuHuun paGoThl U yCTPOICTBO KOHTAKTHBIX OCBETIHUTEICH.

29. Y nanenne npuMeceil Boas! MeTooM ¢utotanyi. KOHCTpyKunu u mpuHIMI paboTH! (GI0TaToOpOB.
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Teopetnueckuii MaTepual npoMexyTouHoro koutposs [1K 2:

. TeopeTnueckie OCHOBBI OCBETICHHS BOJBI (PUIBTPOBAHHUEM.

. Knaccugukanus unbtpoB. YciaoBus ux npumenenus. [lapameTps! GpuiIbTpoBaHuUs.

. GunbTpyromue 3arpy3ku. Buasl u TpeboBaHus, IPEIbIBISIEMbIC K HUM.

. Cxopsre punpTpsl. Cxema GpuibTpa, MPHUHIAIT PaObOTH U pacdera.

. be3pearentHOe ocBeTneHue BoAbl. CyIIHOCTH IIPOLECCa, CXEMbI U YCTaHOBKU.

. Mennennsie puiabTpsl (M®P). KOHCTpYKTHBHBIE OCOOCHHOCTH, MIPUHITUIT PA0OTHI M pacueTa.

. Perenepanms M®. I'mapapinudeckuii peIXITUTENb, IIPHHIMI pabOTHI U pacdeTa.

. be3pearentras o6vemHast punbTpanus. CyIHOCTh, IPEUMYIIECTBA H HEAOCTATKA. KOHCTPYKIMY U TIPHHITUI paOOTHI
TUAPOIHUKIOHOB.

9. Crabunuzanuus Boapl. HAEKC cTaOMIBHOCTH, €r0 3HAYEHHE U pacyer.

10. Pereneparnus ckopbix GuiabTpoB. [TapaMeTprl mporiecca u CocoObl €r0 UHTEHCU(DHUKAIIHH.

11. Metoas! 06e33apakuBaHUS BOJBI, X IPEUMYILECTBA U HEIOCTATKU.

12. XnopupoBaHue BOJbl, JOCTOMHCTBA U HEIOCTATKU METO/1a. XJIOPHOE XO34HCTBO, cXeMa, 000py10BaHHE U TPEOOBAHHUS K
YCTPOMCTBY XJIOPATOPHBIX, OCHOBHBIE MOJIOKEHHUS 110 PacUeTy.

13. O30HEpOBaHKE BOJBI, XUMH3M Iporiecca. O01acTh IPIMEHEHHUS, TPEUMYIIIECTBA M HEJOCTATKU IIPOIIecca.

14. YO-ne3undexiust Boabl. bakrepuuuaHble yCTaHOBKH, CXEMBbI, TPUHIMI PadOThI, JOCTOMHCTBA U HEJOCTATKH.
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15. I'mnoxnopup, cxema MoJdy4YeHHUs], IPUMEHEHHE, YCTAHOBKHU, JJOCTOMHCTBA U HEJOCTATKY.

16. MeTozpl MHTEHCH(UKALMK IPOLIECCOB 00€33apaKNBaHUS.

17.PeareHTsl, IpUMEHsEMbIE JJIs1 PEar€HTHOIO YMATYEHUs IOBEPXHOCTHBIX BOJl. OCHOBHBIE CXEMBI PEAar€éHTHOI'O XO3sICTBA.
18. 3BeCcTKOBO-COIOBBII METOA yMsTdeHHs BOoAbl. CyIIHOCT U XUMH3M Ipolecca. PacdeT onTUManbHBIX 103 PEarceHTOB.
19. IIpaBuia paboTel B XuMudeckoii aboparopun. OcHarienue 1adopaTopuu.

20. Xumnueckas 1ocyna, ee noaroroBka. Or6op npo6 Bopl. Popma BeIpaskeHUs Pe3yJIbTaTOB XUMHUUECKOTO aHAIN3A.

21. HazHaueHue, XuMU3M XJIOPUPOBaHUs IPUPOAHOH Boabl. OnpeaeneHne ONTUMaIbHON J03bI XJ10pa.

22. Koarynsinust BOABL, CyITHOCTH NIpOIlecca U Ha3HadeHue. TeXHOMOrnIecKre napaMeTphl KoaryJsnuy. Beioop onTHMansHOM 1036
KOaryJsHTa.

23. TopcuOHHBIH aHaIN3, HA3HAUEHUE U IPAaKTHYeCcKoe IpuMeHeHue. OCHOBHBIE TEXHOJIOTUYECKUE TapaMeTphl IIpoLecca
Beimazenus B3eecu (UO, S), ux 3HaYeHNE U ONpeieieHue.

24. Tlokazarenb ocaxxkgaeMocTd. CyIIHOCTb, ONpeAeTeHne U MPAKTHYECKOe TPUMEHEHNE.

25. BrusiHME KECTKOCTH BOJIbI HA PEKHM PaOOThI yMSTYUTEIBHOH yCTaHOBKH.

26. Perenepanusi CKOPEIX M MEIUICHHBIX (QMIBTPOB, OTIIMYNSA U CIIOCOOB! HHTCHCH(DUKAITIH.

27. BiusiHEE KOATyJSIHKA HA XUMHUYECKUN COCTAB BOJIBI.

Texymuii koHTpoIIb 1
Pemenue 3amau

3amaga 1. [Ipn anammse mpoO BOIBI M3 OBEPXHOCTHOTO MCTOYHHKA IMONYYCHBI CICIYIOMNE PEe3yJIbTAaThl: MyTHOCTH — 10
M1/71, BeTHOCTH 25° P-C, 3amax 4 6amna, pH — 7,7, )xene3o - 5-mr/i, okucisieMocts — 20 Mr/1, odmiee MukpooHoe yrcio — 5000.
Omnpenenuts HeOOXOAUMOCTD YITyUIICHHsI KaYeCTBa IIUTHEBOW BOBI, METOIBI OUUCTKH.

3amaga 2. [Ipu xoarymsamuu Boasl o0beMoM 10M3 MCHONB30BaH CEpPHOKHCIBIA amoMuHuil. IIpu mpoOHOH Koarysamun
YCTaHOBIICHO, YTO HAWITy4Imui 3¢ dexr Habmonaercs npu nodasnenun 4 mit 1% pactBopa xoarynsaTa 250 Mt Bogsl. Paccunrats
HEOOXOMMOE KOJIMYECTBO CEPHOKUCIIOTO AMFOMHHUS, HEOOXOJMMO AJIsl KOATyJISLUH YKa3aHHOTO 00beMa BOIbI.

3aga4a 3. PaccunTaTte HEOOXOAMMOE KOIMYECTBO CYXOTO KOAryJIssHTa NpH ero xo3e 2,0 MI/a [uisl yAaleHHs B3BCHICHHBIX H
KOJUTOMAHBIX yacTull U3 500 71 BOJBI.

3amaua 4. B 0,5 M3 pactBopa comepxutrcs 25 Kr KanbuuHHpoBaHHON conpl Na2CO3. Bripa3uTh KOHIIEHTPAIUIO
pacTBopa, II0THOCTH paBHa 1,05.

3amada 5. AHanu3 chIpoit Bonbl cienyronmii (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 sxs/1; [110=2,24 ™mr 3k8/11. [IpOBEpUTH TOYHOCTH BHITIOTHEHHSI aHATU3A.

3amauda 6. XKecTkocTh CHIPOH BOABI COCTaBISIET 4 MI JKB/J, a COAep)KaHUe Kaiublusl paBHO 60 Mr/ia. OnpenenuTsb
MAarHyeBYIO JKECTKOCTh H COICPIKaHUE MarHus B BOJC.

3amada 7. KauecTBO ChIpOil BOJIBI XapaKTepU3yeTcsl CIeAyIOIUME JaHHBIMU : XKO0=5 mr sxB/m, XXu/k =2000 mr 3KB/71.
Omnpenenuts KCa, KK u )KMg B Mr 3k8/1, ecitu 2KO/2KMg.

Texymuil KOHTpOJIb 2

JlaGopatopnas pabora Ne 1. Beenenue B xumudeckuii aHanu3 Bozbl. [IopsSaok U TeXHUKA 0€3-0MacHOCTH MPH
BBITIOJTHEHUU XUMUUYECKHUX aHAIN30B U JlabopaTopHOH paboTsl. [IpaBuia or6opa npob (13 BOJOUCTOUHHKA, BOJOIPOBOAHOM CETH) U
UX MOATOTOBKHU K XUMHUYeckoMy aHanu3zy. [Iporpammser KK .

Bompocsr quist 3amuThl 1abopatopHoii paboTst Ne 1.

OrpeneneHye kKauecTBa BOJBI.

[IpaBuna npoBeneHus pabOT B XUMHUUECKOH JabopaTtopuu.
TpeboBaHMs TEXHUKH OE30MaCHOCTH.

OkazaHusl epBOM MOMOIIH.

TpeboBanua K 0OPMIIEHHIO OTUYETa IO J1abopaToOpHOil paboTe.
OcHarenue 1abopaTopuu.

IIpokanuBaHue ocaaKoB.

Xumuueckast mocyza.

. [ToaroroBka XMMHUYECKON MOCY.IBI.

0. OTt0op npo6 BOABIL.

1. ®opmMa BBIpAKEHUS PE3yJIbTaTOB XMMUYECKOIO aHaIu3a BOIL.
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JlabopaTopHas padota Ne 2. OnpenenieHue OPraHOIENTHYSCKIUX CBOHCTB MPUPOAHBIX BOA (U3 TOA3EMHOT0, IIOBEPXHOCTHOTO
BOJIOMCTOYHHKOB, U3 BOJOIIPOBOIA).

Bomnpocs! s 3amuTh 1abopaTopHOit paboThl Ne 2.

IIporpaMMBI KOHTPOJIST Ka4EeCTBA BOJIBL.

Knaccudukarus npumeceil BogsI.

Ormpezenenne NpeaenbHO-A0IMyCTUMOH KOHIEHTPALHH.

ITo xakuM TIpH3HAKaM OICHMUBAETCS Ka4eCTBO BOJIBI.
Ienn THAPOXIMHUYECKOTO HAOIIOACHHUS BOAHBIX OOBEKTOB.
MeTobl ONpeAesICHUs] TEMIIEPaTypbl BOABL.
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Crioco05! onpesieeHus 3amaxa ¥ IpUBKyca.

OO6opynoBaHust ¥ TPUOOPHI ISl HAXOXKIECHHUS MyTHOCTH M IPO3PAYHOCTH BOJBI.
[ITkaxa cTaHAapTOB ¥ OIPEAEICHHUE IBETHOCTH BOJBI.

0. OmnpeneneHre BOJOPOIHOTO MOKA3aTeNsl BOHI.

JlaGopatopnas pabota Ne 3. OnpeneneHue onTUMaIbHON J03bI KOATYJISHTA.
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Bomnpockr mist 3amuTh 1abopaTopHOi padboTsr Ne 3.

L. [Nepeunciante N3BECTHBIC METO/IBI ONPEICICHUS O3Bl KOAryJITHTA.

2. JIis 9ero IpUMEHSIOT KOaryJIHpOBaHUE BOMBI.

3. JIBe (a3sl KOAryJIsIUE BOABL.

4. [Nepeunciante COOPYKEHHS B KOTOPBIX MPOUCXOAUT: CMEHICHUE KOAryJIsiHTa C BOJOW, 0OpPa30BaHUs XJIOMBEB, OCAKICHUS
XJIOTIBEB.

5. Kakue ¢axropsl BIUSIIOT Ha XOJ KOATYJISIUH.

6. Kak onpenensercs ontuManbsHast 103a KOaryJiIsHTa IPHU MPOOHOM KOAryJTHpPOBaHHU.

JlaboparopHas pabota Ne 4. TopcruoHHBIN aHanu3 Boabl. OTpeielICHNe MTOKa3aTeNs 0CaXI1ae-MOCTH B3BeCH. [10CTpOCHUE KPHBBIX
OCaXJICHUSI U BBITIAICHHSL.

Bormpocs! st 3amuTs! 1abopatopHoi paboTsr Ne 4.

Kak onpenensercs ruapaBirdeckas KpyIHOCTb YacTUL U KAKOBA €€ Pa3MEPHOCTb.
B kakx coOpyXeHHsX MPOUCXOAUT MPOLECC OCAXKICHUS B3BECH.

Kak Bauser koaryisinusi Ha MPOLECC OCaXIEHHs YaCTHII.

Kax ompenensiercs miomanp 0OTCTOMHUKA.

Urto Ha3pIBaeTCA OXBATbIBAEMOM CKOPOCTBIO OTCTOMHUKA.

JIyist 4ero cTposITCsl KPUBBIE OCAXKAEHHS B3BECH.

Uro Takoe NoKa3aTelab OCaKIAEMOCTU B3BECH.

Nounhkwh—

JlabopatopHas pabota Ne 5. YMsirueHne NoBepXHOCTHBIX BOA. PemeHne 3a1a4n 1o yMsr4eHuIo OBEPXHOCTHBIX BOJ
peareHTHBIM CIIOCO00M (10 BapHaHTY)

Bomnpocs! st 3amuTh 1abopaTopHOit paboTsl Ne 5.

3amada 1. AHanM3 CHIpO# BOABI ciemyromuii (B mr/m): Na+ = 73,6; Ca2+ = 74,7; Mg2+ = 19,5; NH4+ = 3,8; SO42-=231,8; Cl-=
59,0; NO2- = 0,03; NO3- = 0,98; xectkoctb Ko = 5,33 mr-sks/n, menounocts 11 = 2,24 mr-sks 1. [IpoBepUTH TOYHOCTH
BBITIOJTHEHHMS aHAJIN3A.

3amaga 2. JKecTKOCTh CBIPOH BOJABI COCTABIACT 4 MI-9KB/J, a COAepKaHUe Kaidblus paBHO 60 mr/n. OnpeneinuTh
MAarueBYyIO JKECTKOCTh M COAEPKaHUE MarHus B BOJE.

3amaua 3. KauecTBO ChIpoil BOIBI XapaKTepusyeTcs CIeAyIIUMH JaHHbIMU: = Ko = 5 mr-sks/n, XKu/k = 2000 MKr-3KB/11.
Onpenenutsb XKCa , XKk u XKMg B mr-sks/n, eciu )KMg=4:Ko .

3amaua 4. [TomoOpaTh TEXHOJIOTHIO OYHCTKH MMOJ3EMHBIX BOJI.
3amaua 5. KapOoHaTHas meNI0YHOCTh U3BECTKOBAaHHOM BoAbI cocTaBiseT 0,4 mr-sks/n. Onpene-nmuth n30bTOK B Boae Ca(OH)2,
€cIM 001ast EeT0YHOCTh BObI paBHa 0,7 Mr-3Ks/JI.
3agaua 6. B 5 1 nuctuiuinpoBanHoii Bozkl pactBopuiu 0,4 r NaOH u 265 mr Na2CO3. Onpene-n1uTh BENUYUHY U XapakTep
IIEIOYHOCTH PacTBOPA.

3amaua 7. XKectkocTh HachimieHHOTo pactBopa MgCO3 npu 25 °C paBHa 6,38 mr-oks/i1. Haiitu mpoussenenue
pactBopumocty 1P - nuist kapOoHaTa MarHus.

JlabopaTopHas pabota Ne 6. YMaArdeHue BoJbl HOHOOOMEHHBIM CIIOCOOOM (BOIOIIPOBOAHOM BOJBI) HA MOJEIBHON HOHOOOMEHHOM
yCTaHOBKe

Bompocs! s 3ammTs 1abopatopHoi paboTsr Ne 6.

Yem 00yclaBiIuBaeTCs KECTKOCTh BOJBI 00MIasi, KapOOHAaTHAs, MOCTOSHHAS.
Kakue OBIBafOT CrIOCOOBI YMSTUECHHUS BOJIBI.

CymHOCTh METOJ]a KATHOHHOTO OOMEHa.

Yto Ha3BIBAIOT ITOJIHONW OOMEHHOM CIIOCOOHOCTBIO KaTHOHMTA.

C kaKo#l NeNbI0 TMPOU3BOAMTCS B3PBIXJICHHE, PETeHEepaIisl, OTMbIBKa (QUIBTPA.
Kakue BUIBI 3aTpy3Kd YMSTUUTENHHBIX (PUIBTPOB 3HAETE.

Uk v =

JlaboparopHast pabota Ne 7. Onpezenenne 1036 xy1opa. BeIoop ontiuManbHOM 03B XJ10pa AT TIOBEPXHOCTHON BOJIBI.
Bomnpocs! s 3anuTs! 1abopatopHO# paboTsr Ne 7.
1. Jlis gero mpuMeHSIOT 00e33apakuBaHUE BOJIBI.

2. Kaxne ciocoOs! 06e33apaXxHBaHNs H3BECTHBL.
3. Xumu3Mm 06e33apakuBaHus BOABI XJIOPOM H XJIOPHOH H3BECTHIO.




4. Jlns 4ero u3MepsioT B BOJE OCTaTOYHBIM XJIOP.
5. Jlo3bI XJ10pa HpH pasIMYHBIX BHAAX 00€33apa’kMBaHUsL.
6. Mecra BBelleHHs XJ10pa Ha BOAOIPOBOAHOM OUMCTHOM CTaHLUMU.

HToroBsliii KOHTPOJIb dK3aMEH:

. XUMHYeCKre TMoKa3aTeNb kadyecTBa Boabl. Kiaccudukanms npupoassix Box (mo O.A. Anekuny).

. @u3nYecKue moka3aTesd KauecTBa BOJIBL.

. OueHKa ka4uecTBa BOABI IJIs XO35HCTBEHHO-TUTHEBOTO BOJOCHAOKEHNUSI.

. XMMHYECKII COCTaB IPUPOAHBIX BOA M (haKTOPHI, BIUSIONINE Ha eT0 GOPMUPOBaHHE.

. KonTpomas xauecTsa Boapsl. Buns! koHTposs. OCHOBHBIE ITOKA3aTENIN KA4eCTBA BOJBL

. IIpaBuna orbopa nmpo6. [IporpaMMbl KOHTPOIIS KauecTBa MIPUPOTHBIX BOJ.

. MeTtoauku onpeneneHus OpraHoIeNTHYECKUX TI0Ka3aTelel KauecTBa IPUPOAHBIX BOJ.

. Knmaccngukanus metooB 00pabOTKH MPUPOIAHBIX BOI.

. TexHOMOTrHYECKHE CXEMBI YITyUIICHUS KaU€CTBA BOJBI (OCHOBHBIE).

10. Bb160Op cxeMbl OYNCTKH IIPUPOJHBIX BOJI U TPEOOBAHUS, TIPEABSBISIEMbIE K HUM.

11. OcHOBHBIE peareHTHBIC CXeMBbI YIIyYIIeHHs KauecTBa BOJBI, IPUMEHSICMBIE B BOJJOMOATOTOBKE.

12. be3peareHTHbIE CXeMbl IOJATOTOBKU IPUPOTHON BOJBI.

13. TeopeTnueckrie OCHOBBI KOATyJIALUHU B3BECH B CBOOOAHOM 00BEME BOJIBI.

14. KoHTakTHast KoaryJisiiys, €¢ OTJIMYHTEIIbHBIC 0COOSHHOCTH.

15. @akropsl, Biustomue Ha 3)PEKTHBHOCTD KOAryJISIHH.

16. PeareHTsl, IpuMeHsAeMbIe IPU PeareHTHOH 00paboTKe BOJIBI, UX CBOMCTBA M XapaKTePUCTUKU, JOCTOMHCTBA, HEIOCTATKH,
COBPEMEHHBIE KOATYIISIHTHI.

17. ®IOKyIAHTEI U UX POJH B IIPOIIECCE YIyUIICHHUS Ka9eCTBa BOMIBI.

18. PearentHoe xo03s1iicTB0. CxeMbl, 000pynOBaHUE U TPEOOBAHHS K YCTPOUCTBY (0030D).

19. Cmecutenu, kiaccuukalys, KOHCTPYKIMU U IPUHLUI PaOOTHI.

20. Kameps! xs0mbe00pa3oBaHus, KOHCTPYKIUH 1 IPHHIUI PaOOTHI.

21. TeopeTndeckue OCHOBBI OCaXKIEHUS B3BECH U3 BOJIbI OTCTAUBAHUEM.

22. Knaccu¢uxkarus OTCTOMHHKOB U 00J1aCTh UX IPUMEHEHUSL.

23. T'opu3oHTaIbHBIE OTCTOMHUKU. CXeMa, IPUHLIUI pabOThl U pacyera.

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

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

26. TeopeTuueckue OCHOBBI OCBETIECHHsI BOJBI B CIIO€ B3BELIEHHOI0 ocajka. IIpuHIuI paboTsl ocBeTINTE-NIEi.

27. OcBeTITENH C B3BELIEHHBIM ocaikoM. [IpuHImm paboTe! 1 pacdyera. TexXHOIOINYECKHIE TOKA3aTENH.

28. IpuHIUI paboThl U YCTPOMCTBO KOHTAKTHBIX OCBETIIUTENCH.

29. YV nanenue npumeceil Bogs! MeToaoM ¢utotanni. KOHCTpyKunu u npuHIMI paboTh! (GIOTaTOPOB.

30. TeopeTnueckre OCHOBBI OCBETIICHUS BOJbI (PHIIBTPOBAHUEM.

31. Knnaccudukanus ¢uiasTpoB. Y caoBus ux npuMmeHeHus. [lapamMeTps! GpriibTpoBaHUs.

32. @unprpyromue 3arpy3ki. Buns! 1 TpeOoBaHUS, IPEIBABIAEMbIC K HUM.

33. Ckopsie ¢puibTpbl. CxeMa GuiIbTpa, MPUHIMI PadOTHI U pacyera.

34. bespeareHTHOE OcBeTIeHUE BObl. CyLHOCTB NPOLIECCA, CXEMBI U YCTaHOBKH.

35. Mennennsie GunbTpsr (M®P). KoHCTpYKTHBHBIE 0COOCHHOCTH, IPUHINT PA0OTHI U pacyera.

36. Perenepanus M®. ['uapapaudeckuii peIXINTeNb, IPHHIHI paOOTHI U pacdeTa.

37. bespearenTHas oobeMHas GuibTpanus. CyIHOCTb, IPEUMYIIECTBA U HEJOCTATKH. KOHCTPYKIIMN U MIPUHIUIT pabOThI
THAPOIMKIOHOB.

38. Crabmmm3anust Bosl. VIHIEKe cTabMIBHOCTH, €r0 3HaYeHHE U pacHderT.

39. Perenepanus ckopbix GpuiabTpoB. [TapameTpsl mporiecca 1 Coco0bl €ro HHTEHCH(PUKALHH.

40. Metop! 00e33apaxuBaHUs BOJIbI, X IPEUMYIIECTBA U HEJOCTATKH.

41. XmopupoBaHKE BOJIBI, TOCTOMHCTBA M HEJOCTATKA MeTOIa. XJIIOpPHOE XO35HCTBO, CXeMa, 000pyIoBaHIE U TPEeOOBAaHHS K
YCTPOHUCTBY XJIOPATOPHBIX, OCHOBHBIC MOJOXKEHHUS 110 PAcUeTy.

42. O30HUpPOBaHKE BOABI, XUMU3M Ipoluecca. O6IacTh MPUMEHEHHUS, MPEUMYIIECTBA U HEIOCTATKH MpoLecca.

43. Y®-ne3undexuns Boasl. bakrepHIiIHbIe yCTaHOBKH, CXEMBI, TPUHINI Pa0OTHI, JOCTOWHCTBA U HEJOCTATKI.

44. I'mnoxJyiopu, cxema MojlyuyeHusi, IpUMEHEeHHe, yCTaHOBKH, JOCTOMHCTBA U HEIOCTATKH.

45. Metopl HHTEHCU(HKALIMY TPOLIECCOB 00e33apaKMBaHuUsl.

46.PeareHTbl, IPUMEHSIEMBIE [T PEArEHTHOIO YMSATYEHUS TOBEPXHOCTHBIX BOJ. OCHOBHBIE CXEMBI PEAreHTHOIO XO34HCTBA.
47. YI3BeCTKOBO-COIOBBII MeTO| yMsrdeHus BoAbl. CylHOCTh U XUMH3M IIpoliecca. PacueT onTuMalbHbIX 103 pearcHTOB.
48. IIpaBuma paboThl B XUMUUecKkoi 1aboparopun. OcHameHue 1a00paTopuu.

49. Xumneckast mocyna, ee noaroroska. Ot6op npod Bosl. @opMa BEIpaXeHHUS Pe3yIbTaTOB XMMUYECKOTO aHAITH3a.
50. Ha3HaueHue, XMMH3M XJIOPUPOBAHUS MTPUPOAHOM BObI. Onpe/iesieHrne ONTUMaIbHOM 103b1 XJIOpa.

51. Koarymsimust BoJsI, CYITHOCTb IIpOLiecca M Ha3HAYeHHe. TeXHOJIOTHUECKIE TapaMeTphl KoaryIsinui. Beoop onTuManbHON K036
KOaryJsHTA.

52. TopcrOHHBIN aHaIK3, HA3HAUYEHHUE U IIPAKTHUYECKOe TpUMeHeHHe. OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTphl mpolecca
BeimazeHus B3gecu (UO, S), ux 3HaYeHNE U ONpeieIeHHE.

53. ITokazaTens ocakgaeMocTu. CyITHOCTh, ONIpeAeIeHIe U IPAaKTHIeCcKoe IIPIMEHEHHE.

54. BrnusiHue %KeCTKOCTH BOJIbI Ha PEKUM PAOOThl yMATYUTETBHON YCTAHOBKH.

55. PereHepamust CKOPBIX ¥ MEIUICHHBIX (DHIIBTPOB, OTIIMYUS U CIIOCOOB! HHTCHCH(DHUKAIIHH.

56. BnusiHue Koaryssiiuy Ha XMMUYECKU COCTaB BOJIBI.

O 01N DN A~ Wi —




HTOroBeIi KOHTPOIH IO AUCHUILTHHE "TexHOoNorus yIydmieHus KadecTBa IPUPOAHBIX BOA" MPOBOAUTCA B (hOpMeE 3K3aMeHa:

- OIICHKA «OTIIMYHOY BBICTABIICTCS CTYJCHTY, €CIIH OH HaOpall 1o uToraMm 0aJuTbHO- pEHTHHTOBOM cHCTeMBbI 3a cemecTp 90 — 100
6amos,;

- OLICHKA «XOPOLIOY» BHICTABJISETCS CTYIEHTY, €CITM OH HaOpall 10 UToraM OayIbHO- PEHTHHIOBOM CHCTEMBI 3a cemecTp 75 — 89
0aJlIoB;

- OIICHKA «yJIOBJICTBOPUTEIFHO» BBICTABIISCTCS CTYJICHTY, €CITH OH HaOpaJI 10 UTOTaM OaJThHO- PEHTHHTOBOW CHCTEMBI 33 CEMECTP
6074 Gamnos;

- OILICHKA «HEYIOBJIETBOPUTEIBHOY» BBICTABILCTCS CTYACHTY, €CJIM OH HAOpas MO UToraM OaJuTbHO- PEHTHHIOBOW CHCTEMBI 3a
cemectp MeHee 60 6aIoB.

1. OHEHOYHBIE CPEJCTBA TEKVYIIIEI'O KOHTPOJILA:

- TECTBI HJIM OMJIETHI T TpoBeaeHus mpoMexxyTouHoro koutposs (ITK). Xpausrcs B OyMa)kHOM BHJE Ha COOTBETCTBYIOIIEH
Kadenpe;

- pa3aensl HHAUBHUYaIbHBIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUJaIomInXCs;

- TOKJIaJ1, COOOIICHHE TI0 TeME MPAKTUIECKOTO 3aHSATHS,

- 3aJ]a4M ¥ 3aJaHUs.

2. OHEHOYHBIE CPEJICTBA TMTPOMEXYTOYHOM ATTECTALIMU:

- KOMILIEKT OMJICTOB JJIsI 9K3aMeHa. XpaHHUTCs B OyMa)KHOM BHJIC Ha COOTBETCTBYIOMLICH Kadenpe. [1oIeKUT exeroqHomy
OOHOBJICHHIO U MTEPEYTBEPXKACHUIO. UKCII0 BApHAHTOB OMIICTOB B KOMILJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha 3K3aMeHE.

6.2. Tembl NMCBMEHHBIX PadoT

Teoperuueckuil Matepuan nmpomexyrouHoro kourposns I1K 3:
KypcoBoii poeKT cTyACHTOB 04HOI (HOPMBI O0YUCHHS:

Kypcosoii npoekr Ha Temy «CTaHIMS OCBETIIEHUS BOJbD. Llenbio BBINOIHEHHS KypCOBOTO IPOEKTA ABJISETCS MPOEKTHPOBAHUE
CTaHIIMM OCBETJIEHUS IPUPOJHBIX BOJ.

B 3amaun KypcoBOTO IpOEKTa BXOJIUT:

1. OeHUTHh KaueCTBO MCXOJHON BOJBI M HEOOXOAMMOCTD €r0 YIIyUlIeHHUs (peLIeHUE 3a/1aud 10 U3MEHEHHIO XUMHUYECKOTO
cocTaBa 00pabaTsIBacMON BOAKI B IIPOIECCe N3MCHEHHMS €€ Ka4eCTBa).

2. [Mogo0paTh TEXHONOTUIO YIYUIIEHHs KaueCTBa BOJBI M COCTaB OYHUCTHBIX COOPYKECHUH.

3. PaccunTath coopykeHus, 00eCIeUHBaOIINE BEIOPAHHYIO TEXHOJIOTHIO.

4. BBINOJHUTD KOMIIOHOBKY OYHCTHOW CTaHLUH, OOECIICYHMBAIONIYI0 MaKCUMaJIbHOE CAMOTEYHOE JIBIKCHUE
00pabaTbIBaEMO BOJIBI TIO TEPPUTOPHH OYHCTHOW CTAHITHH.

5. BeraepTuth miaH U pa3pessl (10 33JaHUI0 MPEToAaBaTelis) OUMCTHON CTaHIUK (BaTMaH).

6. CocTaBHUTh PacyeTHO-MOSICHUTEIBHYIO 3alHCKy ¢ 00OCHOBAaHHWEM BCEX IMPUHSITBHIX B MPOCKTE PAcYCTOB M PEIICHHI.

7. CocTaBUTh CIHCOK HMCITOJIB30BAHHOW JIUTEPATyphl (Y4eOHO-METOMNIESCKONH, HOPMATHBHON U HAYYHO-TEXHUICCKOM).

CTpyKTypa MOSICHUTENIBHOI! 3aIHCKH KypPCOBOTO IPOEKTa U €€ OPUEHTHPOBOUYHBINA 00BEM

3amanwue (1c.)
Beenenwue (1c.)
1. AHAJIM3 KAUYECTBA OBPABATBIBAEMOM BO/IbI.
1.1. Onpenenenue runoreTHyeckoro cocrara Boabl (0,5¢.)
1.2. Knmaccudukanms Boxs o cucreme O.A. Anexuna. (0,5¢.)
1.3. Onpeaenenue sxecTrocTd Boasl (0,5¢.)
1.4. Onpexaencnue coaepkanus cB000HOH yriekucaotsl (0,5¢.)
1.5. Pacuer m3MEHEHHOTO XUMHUYECKOTO COCTaBa BOJBI rmocie koarymsmuu (0,5¢.)
1.6. Onpeaenenre HeOOXOIUMOCTH CTaOMIH3aUK OCBEeTIeHHON BobI (0,5¢.)
2. PACUETHBIX PACXO/JIbI CTAHIIUU OCBETJEHWA BOJEBI (1c.)
3. BBIBOP TEXHOJIOTMU BOAOIIOAIOTOBKHM BO/IbI IIMTBEBOI'O KAUECTBA
3.1 Berbop u obocHoBanme Merona oopadotku Box (0,5¢.).
3.2. TexHoyorn4eckas cxema ocBeTiieHus Boabl (1c.)
3.3. BricoTHas cxeMa ABMXKEHHUs BOJIBI 110 coopykeHusm (1c.)

4. PACYET YCTAHOBOK PEATEHTHOI'O XO3SIMCTBA (B COOTBETCTBHH C KAUECTBOM BOJIBI).
4.1. Bebop cocTaBa peareHTHOTO X03HCTBa U ONPEIeJICHHE PacIeTHHIX 7103 peareHToB (lc.)
4.2. X03s511cTBO MPUTOTOBJIEHUS pacTBopa KoaryJisiara (1c.)

4.3. X035#CcTBO MPUTOTOBJICHUS pacTBopa QuokysHTa (1c.).
4.4. UzBectroBoe xo3siicTBo (0,5¢.)

4.5. KucnotHoe xo3stictro (0,5¢.)

4.6. Pacuer cxnaackux nomemienui (0,5¢.)




5. PACUET OCHOBHBIX COOPYKEHUM JIJISI OBPABOTKU BOJIbL
5.1. Pacuer BuxpeBoro cmecutens. (2-4c¢.)
5.2. Pacuet ocBETJIMTENS CO B3BEIICHHBIM OCAJIKOM (BEPTUKATLHOTO OTCTOMHHUKA).
5.3. Pacuer ckoporo ¢unbtpa. (4-6¢.)
6. OBE33APAYKUBAHUE OCBETJIEHHOI BO/IbI.
6.1. Pacuer pacxona xmopa u noabop xmoparopos (1-2c.)
6.2. Pacuer Bo3myxoayBok (1c.)
6.3. TpeboBaHuUs K yCTPOUCTBY XJI0paTopHBIX. (1c.)
3axmouenue (0,5¢.)
CIMCOK HCITONTb30BaHHBIX UCTOUHUKOB (0,5¢.)

Bormpocsl k 3ammuTe KypcoBOro NpoeKTa:

1. Lenp 1 3a1aun KypCcOBOTO TPOEKTA.

2. McxoaHble JaHHBIE AT TPOEKTUPOBAHHUS.

3. ITo xakuM moka3arens OLIEHUBAETCS] KAUeCTBO BOJIBL.

4. IIpaBuia NOCTPOEHUS AUATPAMM BOJBI U COJIEBOIO COCTABA.
5. IIpaBuia BEIOOpA TEXHOIOTHYECKOH CXEMBI OUHCTKH.

6. PeareHTsl mpuMeHseMbIe 7151 OYUCTKU BOJBI.

7. Metonbl 00e33apayKUBaHUS BOJIBI.

8. THIBI CMECUTETBHBIX YCTPOUCTB.

9. OmpezeneHne NOTEPh HAIIOPA B COOPYKEHUSX.

10. KoHCTpyKIHsI, TPUHIIAIT paOOTHI CKOPOTO (QPHILTPA.

11. YcnoBust pereHepanuy GUIbTPOB.

12. BeicoTHas cxemMa OUUCTHOM CTaHIUH.

13. IInanel, pa3pessl, CEYEHUs] CTAHIIMH OYUCTKH.

14. Hopwms! Boge! o CanlluHy 1iist mutbeBOro BOgOCHA0KCHUS.

Beinosnzsaercs KypcoBoil IPOEKT CTyI€HTOM MHAMBUIYAJIBHO O] PyKOBOACTBOM IIPENOJaBaTesl BO BHEAY JUTOPHOE BpeMH,
camocTtosaTenbHo. CpoK caun 3aKOHYEHHOW paboThl Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBaeTCs B 3anaHuu. [locne nmposepku u
J0pabOTKY yKa3aHHBIX 3aMEUaHui, paboTa 3aIlUIIaeTCs C OLEHKOH.

Kpurepnu oLieHKH KypcOBOTO POEKTa:

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpan _15_u Ooiee 6anios;
- OIIEHKA «XOPOIIO0» BEICTABIAETCS CTYJICHTY, €ClI OH Habpai oTl5 mo 20 Gamios.

- OLIEHKA «OTJIMYHOY» BBICTABIIACTCA CTYJICHTY, eclu oH Habpan o120 10 25 6amnos.

6.3. Ilpouenypa oueHnBaHus

Orenka copMupoBaHHOCTH KommeTeHui y cryaenToB HUMU Jlon 'AY 1 BICTaBlIeHHE OLIEHKH 10 OTACIbHON TUCIUTUINHE
BEJIETCS CIESIYIONUM 00pa3oM:

- U CTYZEHTOB OYHOM (pOpPMBI 00yUEHHsI UTOTOBasl OLIEHKA 10 JUCLUIUINHE BbicTaBisgercs no 100-6amibHoii cucreme, a 3aTeM
HEPEBOANTCS B OLIEHKU «OTIIMYHOY, «XOPOILOY, «YILOBIECTBOPHTEIBEHOY, HEYIOBIECTBOPHTEIEHO;

Bricokuii ypoBeHb OCBOCHUS KOMIIETEHIIMH, HTOTOBAasI OIIEHKA M0 JUCHUIUINHE «O0TInYHO» (90-100 6ansoB): riry0boKo U IPOYHO
YCBOWJI IPOTrpaMMHBIIl MaTepuall, HCUEPIBIBAIOILE, [TOCIEI0BATEILHO, YETKO U JJOTMYECKH CTPOMHO €ro U3jiaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHUKOH, CBOOOIHO CIPABIIACTCS € 3aJa4aMH, BOIIPOCaMH U IPYTHMH BUIaMH TIPIMEHEHUS 3HAHMH,
IpUYEM He 3aTPyJHAETCS C OTBETOM IPH BUAOM3MEHEHUH 33IaHUH, NCTIONB3YeT B OTBETE MaTepHall MOHOTpagHIECKOIt
JUTEPaTyphl, MPaBHUILHO 0OOCHOBBIBAET MPHHATOE PELICHUE, BIaJeeT Pa3HOCTOPOHHUMH HABBIKAMH U IIPHEMaMH BBITIOTHEHHS
npakTHIecKuX 3a1a4. CHCTEMHO U INTAaHOMEPHO paboTaeT B TCUCHUH CEMECTPA.

[ToBBIIIEHHBIH YPOBEHb OCBOCHUS KOMITETEHIINH, HTOTOBAsI OIIEHKA [0 JUCHUTUINHE «Xopomio» (75-89 GayuioB): TBepao 3HAET
Martepua, TpaMOTHO U 110 CYIIECTBY M3JIaraeT €ro, He JIOMyCKasl CYI[ECTBCHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, IPABIIBHO
NPUMEHSIET TEOPETHUECKUE TTOJIOKEHHSI ITPU PELIEHUH NTPAKTUUECKUX BOIIPOCOB U 3a/1a4, BJIafeeT HEOOX0IMMBIMI HAaBBIKAMU U
IpHUeMaMH UX BRIOIHEHHs1. CHCTEMHO M IIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

[ToporoBerii ypoBeHs OCBOCHUS KOMIIETCHITHH, HTOTOBAs OIIEHKA 10 TUCIUIIIHHE «YAOBICTBOPUTENBHOY (60-74 Oanna): nmeeT
3HaHUs TOJBKO OCHOBHOTO MaTepualia, HO He YCBOWJI €ro JeTajeil, 10MyCKaeT HeTOYHOCTH, HEJJOCTaTOUYHO MpaBUIIbHBIE
(hopMyTUPOBKH, HAPYIICHHUS JIOTUUECKON ITOCIICJOBATENEHOCTH B H3JI0KEHUHU ITPOTPAMMHOTO MaTepualia, UCIIBITHIBACT 3aTPy IHCHUS
TIPH BEIITOJTHEHHUH TIPAKTHIECKUX padoT.

IToporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHH HEe C(POPMHUPOBaH, UTOTOBAs OIIEHKA MO TUCLUIIINHE

«HEYIOBIICTBOPUTENBHO» (MeHee 60 OayIoB): He 3HACT 3HAYUTEIBHON YaCTH MMPOTPAMMHOIO MaTepHalia, JOIYyCKACT CYILECTBCHHBIC
OITHOKU, HEYBEPEHHO, ¢ OOJBIIIMH 3aTPyIHEHUSIMH BBITIOJHSET pakTHIeckue paboTsl. Kak mpaBmiio, omeHka
«HEYIOBIICTBOPUTENIBEHO» CTAaBUTCS CTYAECHTAaM, KOTOPEIE HE MOTYT NIPOAOJDKUTE 00ydeHHe O3 TOMOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOLIECH AUCIUILIIHE.

Kpurepnu orieHKr ypoBHS C(OPMHUPOBAHHOCTH KOMITETSHITHH M BEICTABJIEHHE OIICHOK IT0 KypcoBoMy npoekty (KIT):
- BoIcoxuil ypoBeHb OCBOCHHUS KOMIIETEHINUIT, OIleHKa «OTIHIHO» (25 — 23 6amna i KII): paGoTa BeIOTHEHa Ha BBICOKOM
npogeccHoHaIbHOM ypoBHE. [10THOCTBIO COOTBETCTBYET NOCTaBJICHHBIM B 3aJJaHUH LIEJISIM U 3a1auaM. [IpecraBieHHbIH MaTepHra




B OCHOBHOM BEPEH, JIOITyCKAIOTCS MEIKUEe HeTOUHOCTU. CTyJEHT CBOOOAHO OTBEUAaeT Ha BOIIPOCHI, CBSI3aHHBIC C IIPOCKTOM.
BripaskeHa criocoOGHOCTb K NPO(eCcCHOHANIBHON alaNTalliy, HHTEPIPETAUN 3HAaHUH 13 MEXTUCLMIUTMHAPHBIX 001acTei.

- [1oBBIIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIINH, OIICHKa «X0porroy (22-19 6amra ms KII): paboTa BEIIOTHEHA HA JOCTATOYHO
BBICOKOM ITPO(EeCCHOHANBEHOM ypoBHE. JlomymieHo 10 3 HerpyObIX OmHOO0K, He BAUAIOMUI Ha pe3ynsTaT. CTyAeHT OTBEUaeT Ha
BOIIPOCHI, CBA3aHHBIE C TPOEKTOM, HO HEIOCTATOUHO MOJTHO.

- IToporoBelii ypoBeHb OCBOCHUSI KOMIIETCHIIUH, OLICHKa «yaoBieTBopuTenbHO» (18-15 6amna mis KII): ypoBeHs HENOCTATOUHO
BBICOK. JloTyIeHo 10 5 omuooK, He CYIIeCTBEHHO BIHMAIOMNX HAa KOHEUHBIH Pe3yNIbTaT, HO X0 peIleHHs BepHbIH. CTyIeHT MOXKeT
OTBETHUTH JIMIIb HA HEKOTOPBIE U3 3aJaHHBIX BOIIPOCOB, CBSI3AHHBIX C IIPOCKTOM.

- [ToporoBelii ypoBeHb OCBOCHUS KOMIICTCHIIMH HE COPMHPOBAH, OLIEHKA «HEYIOBICTBOPUUTENILHO» (MeHee 15 6amtos s KII):
paboTa BBEIMIOHEHA Ha HU3KOM ypoBHE. JlomymieHs! rpyOsle omuOky. Pemenne npuHImMnIIansHo He BepHO. OTBETHI HA CBA3aHHBIE C
MPOEKTOM BOIIPOCHI OOHAPYKUBAIOT HETIOHUMAHUE MIPEAMETa H OTCYTCTBHE OPUEHTAIMU B MaTepHaje MPOeKTa.

[Tpumep cTpyKTypHI GOPMHPOBAHMS OIIEHKH JIAOOPATOPHOH PaOOTHI

HaunmenoBanue noka3artens Bbansr WutepBan 6amnoB 3a mokaszarenb, oT 12- go 20
1. TIpeaBapuTenbHas MOATOTOBKA K J1abOpaTOpHOM padoTe 1-2

2. I'paMOTHOCTD M3IIOKEHUS U Ka4ecTBO OGOpMIIeHHS paboTer  1-2

3. CooTBeTCTBHE METOAMKA PabOTHI CTAHAAPTHOW METOAWKE dKCIIEpUMEHTa 3-4

4. IIpaBUIBbHOCTH BBIMIOJHEHHBIX PacyeToB U Ipaduyeckoi yacTu. 4-7
5. OOOCHOBaHHOCTh W JIOKa3aTEIFHOCTH BBIBOJIOB 1-2
6.0TBeTHI Ha yCTHBIC BOIPOCHI (3amuTa paboThI) 2-3

HNTOI'OBAS OLIEHKA, 6ann  12-20

Kputepun oneHku: - mabopatopHas paboTa CIMTAETCs YCHEIIHO CAaHHOMN, €N 110 UTOTaM OLICHHBAHUS CTyICHT Habpai 12 u 6onee
6a1IoB, B )KypHAJIE IPeroIaBaTels 1o J1abopaToOpHOil padoTe BEICTABIACTCS OIICHKA «3aUTECHOM.

6.4. IlepeyeHb BH/IOB OLEHOYHBIX CPENCTB

OOmuit mopsIIOK MPOBEASHUS IPOLEAYPHI OLICHUBAHUS 3HAHWUH, yMEHUI, HABBIKOB U (VJIH) OMBITA AESTENbHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHXEHUS COPMHUPOBAHHOCTH KOMIICTEHIIUH ONPE/IeIeH B CIIEAYOIINX JIOKAIbHBIX HOPMaTHUBHBIX aKTax:

1. ITomoxeHnue o Tekyeit aTrectanyn 3HaHUHA oO0y4datomuxces 8 HUMU [ITAY (B neficTByIOmeH peaakinm).

2. ITonoxxeHne 0 MPOMEXYTOUHOM aTTECTAIMH 00yJarOIIUXCS [0 IPOrpaMMaM BBICIIETO 00pa30oBaHus (B AEHCTBYIOMIEH pelaKIiim).
JlokyMeHTBI pa3MelleHbl B cBoO0AHOM AocTyne Ha opumaibHoM caiite HUMU Jlonl’AY https://ngma.su/ B pazaene: ['naBHas
crpanuna/Ceenenus 06 00pazoBaTenbHON oprann3anuy/JIokaabHble HOPMATHBHBIE AKTHL.

7. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUITJIMHBI (MOAY JIA)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 | Camycs O. P., BonocnabxeHne U BOIOOTBEICHUE C OCHOBAMH THAPABIIHKH: Mocksa ; bepnun: [{upexr-
OBcsunukos B. M., y4eOHoe mocooue Menua, 2014,
Konnpatses A. C. https://biblioclub.ru/index.php?
page=book&id=253622
JI1.2 | Bacuibes A.M., WmxeHepHble cCUCTEMBI BOTOCHA0KEHUS U BOJOOTBEACHUS: Hosouepxacck, 2016,
Oneiinvk P.A., y4eOHOe Mocodue sl CTYJCHTOB U MarkCTPOB HAIPABJICHUS http://biblio.dongau.ru/MegaPr
Kaptyzosa T./I. "TTpnpom000yCTPOHCTBO M BOJOMONB30BaHHUE" oNIMI/UserEntry?
Action=Link FindDoc&id=114
924&idb=0
JI1.3 |IlerpoB E.T. TeXHOIOTHS OYNCTKU TPUPOTHBIX BOJ M 00pabOTKa 0casKa: Cankr-IletepOypr: I[II'YIIC,
y4eOHoe mocooue 2020,
https://e.lanbook.com/book/156
022
JI1.4 |Monuanosa P. A. CucTeMbl BOIOCHAOKEHHS: yueOHOe mocoore Yoa: YTHTY, 2019,
https://e.lanbook.com/book/179
280
7.1.2. lonoJHUTEIbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI2.1 |YynHoBckuii C. M. VYiyumeHne KkauecTBa MPUPOIHBIX BOJ: yueOHOE mocodue Mocxksa ; Bonorga: Undpa-
Wmxenepus, 2017,
https://biblioclub.ru/index.php?
page=book&id=466773




ABTOPBI, COCTaBUTEITN

3arnasue W3naTenbcTBO, IO

JI2.2 | HoBoOYepK. HHX.- ViydimeHnue kadecTBa PUPOJHBIX BOJ: METO. yKa3aHUs K Hogouepxkacck, 2021,
MEJTHOp. UH-T MPAKTUY. 3aHSITHSM U BBIMOJH. KypC. IPOeKTa J1j1s 6aKaiaBpoB http://biblio.dongau.ru/MegaPr
Honckoit 'AVY ; coct. | Bcex ¢popM 00ydeHHsT HaNpaBJICHUS ITOTOTOBKH oNIMI/UserEntry?

T.J. Kapry3osa "TIpnpom000yCTPOHCTBO U BOJIOIOIB30BaHKE" Action=Link FindDoc&id=39
5231&idb=0
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeTt"
7.2.1 Od¢unuanbHblii cailt MuHHCTEpCTBa CTpouTenscTBa U | http://www.minstroyrf. ru/
KKX PD
7.2.2 DNEeKTPOHHBIN (OH MPaBOBOW U HOPMATHBHO- http://www.docs.cntd. ru/
TEeXHUYIECKOH JOKyMEHTAI[UN
7.2.3 WudopmanuoHHbIe, CIPAaBOYHBIE U TIOMCKOBBIC Rambler, Google, Aanexc
CHCTEMBI
7.2.4 DJeKTpoHHas OMOIMoTEKa CBOOOTHOTO JOCTYIIA http://www.window.edu.ru/
7.2.5 Hudopmannonno-npasosoit nopran TAPAHT.PY http://www.garant.ru/
7.2.6 Crpasounas cuctema Koncynprant Ilmoc http://www.consultant.ru/
7.2.7 Odunuansueiit caitt HUMU ouckoit AY ¢ http://www.ngma.su/
JIOCTYIIOM B 3JICKTPOHHYIO OHOIHOTEKY
7.3 IlepeyeHb MPOrpaMMHOro odecredeHust
7.3.1 Cucrema TpexmepHoro monenupoBanust KOMITAC Cyo0nunen3nonHsii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunenznonnoe cornamenne KAJI-15-
0377)
732 "Ymuas Boga" IIporpamma npegHasHaueHa AmIs VcnoBus UCIOIB30BaHUS IPOIPAMMBI « Y MHAsl BOA»
MIPOCKTUPOBAHUS CUCTEM BHYTPEHHETO BOAOIPOBOIA Pex. 1.0 ot 01.07.2021 r OO0 «AMCUTEK»
1 KaHAJIHM3aIIH
733 AdobeAcrobatReader DC JIutieH3MOHHBII JOTOBOp HA MPOrpaMMHOE oOecTiedeHne JUTs
MEepCOHATBHBIX KOMITbI0TepoB Platform
Clients PC WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodno).
7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 basbr manueix OO0 "Tpecc-Mupopm" (KoHCynpTaHT https://www.consultant.ru
+)
7.4.2 ba3er manabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuoreka
8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)
8.1 8 CrnenunanbHOE TOMEUICHHE YKOMILICKTOBAHO CICIUATIM3HPOBAHHON MEOEIBIO H TEXHHYECKUMU
cpencTBaMy 00y9eHUsI, CIy KaIlluMHU TSI IPeICTaBIeHIs HH(opMalin 6obioi ayxuropun: Habop
JIEMOHCTPAaHOHHOTO 000pyaoBanus (nepenocHoit): Hoytoyk RUintro — 1 mT., MymsTHMeTHiHOE
BUJICONPOEKIIMOHHOE 000pyaoBanue: mpoekTop AcerP5280 — 1 wT. ¢ sxpanom — 1 wrT.; YuebHo-
HarsIIHBIE Tocoous (26 mit.); JJaboparopHoe 000pyA0BaHHE: MOJEITH TPEXKOIBIIEBON
BOJIOIIPOBOTHOH CeTH, TabopaTopHas ycTaHOBKa « OYHCTKA BOJBI C IIOMOIIBIO YCTAHOBKA OOPaTHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIE 9aCT! CUCTEMBI BHYTPEHHEH KaHAaIN3aIluy U BHYTPEHHETO
BOJIOIIPOBO/IA», MAKETHI 3aIIOPHO-PETryIHPYIOLICH, BCTIOMOTATEIBHOM, IPEIOXPaHUTEIBHOM
apMaTypbl, 1a00OpaTOPHBINA CTEH/I T MOHTaXa acOEeCTONEMEHTHBIX TPYO, T1a00paTOPHBINA CTEH IS
MOHTaXa YyTYHHBIX TPYO, Ta00paTOPHEIA CTEH JUII OOPE3KH M CBAPKHU ITOJIUIPOIHICHOBEIX TPYO;
Hocka ? 1 wit.; Paboune mecta ctyaeHToB; Pabouee MecTo mpenogaBartesns.
8.2 7 CrienuanbHOE MOMEUICHUE YKOMIUIEKTOBAHO CIICLUATU3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU

CpencTBaMu 00YYEHHsI, CIy KaIllUMH JJIsI IPEICTABICHI HH(OOPMAIIIH OOJBIION ay TUTOPHH:
Habop nemoHCTpanmoHHOT0 060pya0BaHus (epeHocHoH): HoyTOyk RUintro — 1 miT.,
MyJIbTUMEIUITHOE BUICOMPOEKINOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanoMm — 1
mr.; YdeOHO-HarmsaaHbIe mocobus — 14 mr.; JlabopatopHoe obopynoBanue: MakeTbl
neHTpoOeKHBIX HacocoB tuma K, KM, /I, M, B. — 6 mr.; Maxketst oceBoro (tumnt O) Hacoca — 1 mrt.;
Maxkets! orpyxHbeix HacocoB ATH, LB — 2 mt.; Maket ctpyiHoro Hacoca — 1 mT.;
JeiicTByromnas Moienb HEHTPOOEKHON HACOCHO! YCTAaHOBKH C YACTOTHBIM ITpeoOpa3oBaTesnieM,
IIpeIHa3HAYEHHBIX ISl CHATUS OCHOBHBIX XapaKTEPUCTUK HAcOCa, a TaK K€ ISl U3y4EHHs
MapajuIeIbHOTO M MOCIIEeI0BATENIFHOTO MPHCOSTUHEHNS IBYX HACOCOB, UCCIIEIOBAHUS TPOIIECCOB
KaBUTAaLlUH U dHeprocoepexeHus npu paboTe HacocoB. L{udpoBeie MAaHOMETPSI, YIbTPa3ByKOBOH
pacxooMep, aHaJIOTOBBIN BaKyoMeTp — 1 mT.; MakeTsl pabouux KOJIeC HEeHTPOOSIKHBIX HACOCOB U
Pa3TMYHBIX THIPAaBIMYeCKuX MamiH — 10 mT.; MakeT BaKyyMHOTO U BHHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 mit.; Paboume mecta cTyaeHToB; Pabouee mecTo mpemomaBaTes.
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3 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEHAT3UPOBAHHON MEOENBI0 U TEXHHYECKUMU
CpelCTBaMH O0YUYEHUs, CITyXKAIlUMU JUIS IPeJICTaBICHUs MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemoHCTpanmoHHOT0 000py0BaHus (epeHocHoH): HoyTOyk RUintro — 1 miT.,
MyJIbTUMEINITHOE BUACOMPOSKINOHHOE 000opynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanom — 1
wrt.; Cucremuslit 6510k Pro-511 — 8 mr.; Mounutop 17" KK VS — 8 mir.; IIpunrep Canon LBP-810
- 8 mT.; TepmuHaNbHas cTaHiwms, cepBep -1 mT.; TepMUHANIBHBIA KIHEHT — 15 mT.; Y4eOHO-
HarsaHbIe Tocoous (5 mrt.); Jlocka ? 1 mr.; PaGoune mecta ctynenToB; Pabouee mecto
IIperoAaBaTens.

8.4

3 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpelCTBaMH O0YUYCHUS, CITyXKaIUMU [UIS IpeJICTaBIeHUs HHPOPMAIMU OOJIBIIION ay IUTOPHH:
Habop nemoHCTpanmoHHOTO 000py0BaHMs (IepeHocHOoH): HoyTOyk RUintro — 1 mT.,
MyJIbTUMEIUITHOE BUACOMPOEKINOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanoMm — 1
mT.; CucreMuslii 6510k Pro-511 — 8 mt.; Monurop 17" KK VS — 8 mir.; Ilpunrep Canon LBP-810
- 8 mr.; TepmunHanbHast cTaHIys, cepiep -1 mT.; TepMuHANEHBIN KIHEeHT — 15 mT.; YdebHo-
HarsiHble mocoous (5 mT.); Jocka ? 1 mr.; PabGoune mecra ctynentoB; Pabouee mecTo
IIpernoaaBaTens.

9. METOIMYECKHUE YKA3AHUS AJ151 OB YUYAIOIINXCSI IO OCBOEHUIO JUCIHUAIIIMHBI (MOLY.JI5T)

METOJUYECKUE MATEPUAJIBI, OITPEJEJISIOIIWE ITPOLIEAYPbI OLIEHMBAHUS 3HAHNU, YMEHNI, HABBIKOB
U (MJIN) OTIBITA IEATEJIBHOCTHU, XAPAKTEPU3Y-IOIIWE DTAITBI ®OPMUPOBAHUA KOMITETEHIWIA

OOmnii MopsIIOK MPOBECHNUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (VIJTH) OIBITA IESTEINEHOCTH, COOTBETCTBHE
UHIUKATOpaM JOCTIKEHHs C(hOpMHUPOBAHHOCTH KOMIIETEHIIMI OTIpe/IeNieH B CIEAYIOIIUX JTOKaIbHBIX HOPMATHBHBIX aKTax:

1. ITonoxxeHue o Tekyuiei arrectanuu 3HaHui oOydarontuxcss B HUMU JITAY (B nelcTByOIIEH peJaKiym).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTalNK 00YJAOIINXCS IO TIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMICH peqaKIunm).
JIOKyMEHTHI pa3MeIeHs! B CBOOOIHOM focTyte Ha opunuansHoM caiite HUMU lorl’AY https://ngma.su/ B pa3nene: ['maBHas
ctpanuua/Ceenenus 06 o6pa3oBaTenbHON opranuzanui/JIokanbHpie HOPMaTHBHBIE aKThI.
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