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

®I'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.11 TexHonorus yay4umeHus Ka4ecTBa MPUPOAHBIX

BOJ

20.03.02 ITpnpoxoodycTpoiicTBO U
BO/IONI0JIb30BAHME

I/IH)KeHepHLIe CHCTEMbI CeJIbCKOX03AHCTBEHHOI0

BOJOCHAOKEeHH, 00BOJHEHHA U BOT0OTBEAECHMSA
O0akaJsiaBp

3a0oyHas

NHxeHepHO-MeJINOPATUBHBIN (PaKyJIbTET

Bonocna0:xeHne U HCI0JIL30BAHUE BOAHBIX PeCypcoB
2023 _20.03.02viv_z.plx.plx
20.03.02 IIpupoa000ycTPOHCTBO U BOAONOJIb30BaAHHE

DenepaibHbIA rocyIapCTBEHHbIH 00pa30BaTe/bHbIN CTAHAAPT
BbICIIEro 00pa3oBaHus - 0aKaIaBpPUAT M0 HANIPABJICHUIO
noaroroBku 20.03.02 [IpupoaoodycTpoiCTBO M BOAONOJIb30BAHNE
(npuka3 MunoOpHayku Poccun ot 26.05.2020 r. Ne 685)

144 /43ET

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

BoaocHa0xenune M HCMoabL30BaHNE
BO/JIHBIX PeCypcoB

I'ypun Koncrantun I'eoprueBuy

I[aTauyTBepmneH y4. coBeToM OT 26.04.2023 nporokos Ne 8.

KYMEHT

o @ QNEKTPOHHOM
‘*\/" noanvcbio
HUMU
A\

OANNCAH

Ceprugurar:
03F24D8300D7AESFBCADEAFDF2821DE436
Brageney: MenbHyik TaTbsia Bnagumnposha
[leiicTauTenen: ¢ 19.07.2022 Ao 19.10.2023

HoBouepkacck 2023 r.



1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 24
caMoCTOsITebHAs paboTa 111
4acoB Ha KOHTPOIb 9

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 5
— Hroro
Bup 3ansrtuii Vil | PII
Jlexunn 8 8
JlabopatopHbie 8 8
IIpaxruueckue 8 8
B ToM uncrne B 6 6
dhopme
TIPAKT.IIOATOTOBKU
Wroro ayn. 24 124 |24 |24
KonrakrHas padota |24 |24 (24 (24
Cawm. pabota 111 | 111 | 111 111
Yacel Ha KOHTPOIIb 9 9 9 9
HUroro 144 | 144 | 144 | 144

Bumbl KOHTpOIIA Ha Kypcax:

KypcoBoii nmpoekr 5 ceMecTp

DK3aMeH 5 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (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 JUCIAIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

Iuxn (pa3aen) OIT: | b1.B

31

Tpe6oBanus K NpeABAPUTEILHOI IIOATOTOBKE 00y4aI0IIErocsi:

3.1.1

Boccranosnenue BOJHBIX 00BEKTOB

3.1.2

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

3.13

O1eHKa BO3/ICHCTBHS HA OKPYIKAIOILYIO CPey

3.14

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

3.1.5

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

HpHpOZ[HO-TeXHOFeHHHC 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

SJ'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

3.141

I'unpasnuka coopyxeHuil

3.2

Jducuuniannel (MOIYJI4) U PAKTHUKH, JAJI51 KOTOPbIX OCBOEHUE TAHHOW JUCHHUIIIMHBI (MOIYJIs1) HEOOXOAUMO KaK
npeiIecTBYOIIee:

4. KOMIIETEHIIMN OBYYAIOIIEI' OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIST)




IK-1 : CniocobeH ynpaBiasTh NPOLECCOM IKCIIYyaTALMU CTAHIUH BOAONOATOTOBKHU

[IK-1.1 : 3HaeT MporpeccHBHOE TEXHOJIIOTHUECKOE W BCIIOMOTAaTENbHOE 000py/T0BaHNE, CPEACTBA aBTOMATH3ALNH H
MEXaHU3alNH, 00ECIICUNBAIOIINE MTOBBIIICHNE KAUECTBA OYUCTKH BOJbI, IEPCIIEKTUBBI TEXHMUECKOTO U TEXHOJIOTHYECKOTO
Pa3BUTHA JEATEIBHOCTH, CBA3aHHOM C BOJOIOATOTOBKOM

I1K-1.2 : 3HaeT OCHOBBI 3KOHOMHKH, OPTaHU3AIMH TPy, IPOU3BOACTBA U YIPABICHNUS, OCHOBEI IPHPOJOOXPAHHOTO
3aKOHOZATENbCTBA

[IK-1.3 : YMeeT pyKoBOAUTS JIOKAJIM3ALMEN U JIMKBUJALMEN aBapUIHBIX CUTYallUi B CUCTEMAaX BOJOIIOATOTOBKH, OCYLIECTBIIATD
TBOPYECKHUI TOUCK pEIICHHUs MPOo0IIeM, BO3HUKAOMIIX B MIPOIECCE OPTaHU3aIIUH SKCIUTYaTalluy CTAaHIIH BOTOOYHCTKH

[1K-1.4 : Brageer HaBBIKAMH OpraHU3ALMK PAOOT IO TEXHUYECKOMY OOCITY )KHBAaHUIO U PEMOHTY TEXHOJIOTHYECKOTO 1
BCIIOMOTATEIBHOTO 000PYIOBaHMS CTAHIIMH BOJOIOATOTOBKY COTVIACHO YTBEPXKICHHBIM IIJIaHaM U rpadukam

[1K-1.5 : Brageer HaBBIKAMH KOHTPOJISI COOJIOACHHS ONITHMAIIBHBIX PEKMMOB PEareHTHOH 00paboTK! BO/IBL, paboThI
COOpYXCHHUH, 000pyI0BaHHS ¥ CHCTEM CTAHIIMU C IIEIIbIO JOBEJICHNS KAUeCTBa BOABI 10 HOPMAaTUBHBIX TPEOOBAHUH

ITIK-2 : Crioco0eH ynpasJisiTh POLECCOM IKCILIYATALUHM HACOCHON CTAHIUU BOAOIIPOBOAA

[1K-2.8 : BrageeT HaBBIKAMHU OpraHU3AMK PAOOT MO BHEAPEHUIO TPOTPECCHBHOM TEXHUKH M TEXHOJIOTHH, 00€CTICUNBATONITIX
COKpaIlleHHE 3aTpaT TPy/Aa, SHEPTETHUECKUX 3aTPaT, yIyqIICHUIO HCIIOIb30BaHHS TEXHOJIOTHUECKOTO W BCTIOMOTATEIEHOTO
000pyROBaHUs, IPON3BOICTBEHHBIX IUIONIAIEH, TOBBIIIEHUIO KaU€CTBA MNTHEBON BOABI, KOHTPOJIST KOMIUIEKTOBAHUS Pab0dnX
MECT COBPEMEHHBIM 000pYA0BaHUEM, HHCTPYMEHTAMH, OCHACTKOIM U OPITEXHUKOM

ITK-4 : Cnioco0eH odecnieynBaTh padoTy COOPYKEHUIl 0YMCTKH CTOYHBIX BOJ U 00pa00TKH 0caJKa CTOYHBIX BOJA B
COOTBETCTBHH C TEXHOJIOTHYECKHUM PerjiaMeHToM

I1K-4.1 : 3HaeT MeTOMYECKYI0, HOPMATHBHO-TEXHUUECKYIO JOKYMEHTALUIO, ONIPEACIIONIYI0 TEXHUIECKHE TPeOOBaHUS K
pa3paboTKe TEXHOJIOTHIECKUX MPOIIECCOB BOAOOTBECHHUS, B TOM YHCIIC CHCTEM aBTOMATH3aINN

[1K-4.2 : 3HaeT OCHOBBI OpraHU3alWy IPOU3BOJICTBA, TPY/AA U YIIPABIECHHUS B CUCTEMax BOJOOTBEICHHS M 00pabOTKH ocajka
CTOYHBIX BOJ

I1K-4.3 : YMeerT OlleHHBaTh COOTBETCTBHE PEKHUMa pa0OThI OYMCTHBIX COOPYKEHHIA TPEOOBAHUSIM PUPOIOO0XPAHHOTO
3akoHoaTeNnbeTBa Poccniickoit denepaliny U 9KCIUTyaTallMOHHON TOKYMEHTAIH

ITIK-4.4 : YMeeT 000CHOBBIBATH 1€I€CO00PA3HOCTh BHEJPEHHUS CPENICTB aBTOMATU3AIMH, HEOOXOAUMOCTh MPOBEACHUS HAYyUHO-
HCCIICOBATEIBCKAX U OMBITHO-KOHCTPYKTOPCKUX pabOoT MpH pa3pabOTKE WITH TEXHUUCCKOM IIEPEBOOPYKCHUU CHCTEM
ABTOMATH3AIMU TEXHOJOTHYCCKUX IPOIIECCOB

I1K-4.5 : Biajgeer HaBbIKaMU pa3pabOTKH NEPCIIEKTUBHBIX, TEKYIIMX U ONIEPATHBHBIX IJIAHOB pabO0T MO MPOBEICHUIO
TEXHUYECKOTO 00CIY)KMBAHMSI, TEKYILIETO M KalUTAIBHOIO PEMOHTa 000PY/I0BaHUSI U OYUCTHBIX COOPY>KEHUH BOJIOOTBEICHUS C
yKa3aHHEM CPOKOB U 00BEMOB PadOT, 3aTpaT TPYAOBBIX U MaTepUaIIbHBIX PECYPCOB, MOHUTOPHUHT MX BBITIOIHEHHUS

[1K-4.6 : Bnaneet HaBBIKAMH OLIEHKH PE3yIbTaTOB IIPOM3BOICTBEHHON ACATENBHOCTH CTPYKTYPHOTO Opa3Ie/ICHIs], BEIABICHHUE
IIPUYMH BO3ZHUKHOBEHHUS HAPYLICHUH B TEXHOJIOTUYECKOM IIPOLIECCEe, aBapUi U aBapUUHBIX CUTYyalUil, IOATOTOBKA NIPEAIOKEHUN
10 UX HEJOIYILIECHUIO

[1K-4.7 : Bnaneet HaBBIKaMH MTOJATOTOBKH IUIaHA IPHPOJOOXPAHHBIX MEPOIIPUATHII Ha OYHCTHBIX COOPY>KEHHUIX BOJOOTBEICHHS,
obecrieueHue nporeccoB 00pabOTKH 0caika CTOUHBIX BOJI, COONIOICHUS TpeOOBaHuil 6e3011acHOCTH

IIK-8 : Crioco0eH BBLINOIHATHL PacyeThl A/ MPOCKTHPOBAHMS COOPYKEHHUI BOJONOATOTOBKH U BO103200PHLIX COOPY KeHUI,
Pa3padaThIBATh TEKCTOBYIO H rpa)uIecKy0 YACTH MPOEKTHON JOKYMEHTAIMH COOPYKeHHil BOJONOATOTOBKH H
BO/103200PHBIX COOpPYKEHU M

I1K-8.1 : 3Haet TpeOOBaHKs HOPMATHUBHBIX MPABOBBIX AKTOB B c(hepe TEXHMYECKOTO PEryJIUPOBaHHs U CTaHAAPTU3AIIMH 110
HPOEKTUPOBAHUIO COOPYKEHHH BOJIONOATOTOBKY M BOA03a00PHBIX COOPYKEHUH

[1K-8.2 : 3HaeT BUABI U ¥ TIpaBMIIa pabOTHI B MPO(ecCHOHATBHBIX KOMIBIOTEPHBIX IIPOTPAMMHBIX CPEICTBAX IS BHITOTHEHUS
CaHUTAPHO-TEXHMYECKUX PACUETOB COOPYKEHHH BOIOIOATOTOBKH M BO03a00PHBIX COOPYKEHHH

[IK-8.4 : YMmeer onpenensTh HeOOXOIUMBIE METOTUKA HHKEHEPHO-TEXHIIECKIX PAaCUeTOB COOPYKECHUI BOJIOTIOATOTOBKH U
BOJ103200PHBIX COOPYKEHHI B COOTBETCTBHH C MOJI0KEHUSIMHI HOPMATHBHBIX IIPABOBBIX aKTOB B C(hepe TEXHUIECKOTO
pEryIupoBaHus U CTaHJAPTU3ALMY U BUIOM pacueTra

[IK-8.5 : Ymeer BBIOHpATh CIOCOOBI U aITOPUTMEI O(OPMIICHHSI TEKCTOBOM YaCTH MPOESKTHON JTOKYMEHTAIIH COOPYKEHUH
BOJIOTIOJTOTOBKH M BOJI03a00PHBIX COOPYKEHHH, B TOM YHCIIE B CIIEIHUATM3HPOBAHHBIX IIPOTPAMMHBIX CPEACTBAX

[IK-8.6 : BnameeT HaBBIKaMU aHANIN3a KIIMMATHIECKIX U TEOJIOTHICCKUX OCOOCHHOCTEH palioHa BO3BEICHUS IPOCKTUPYEMOTO
o0OBeKTa

[1K-8.7 : Brageer HaBBIKaMH pacdéra U 11o100pa MpOIyCKHON CIIOCOOHOCTH COOPY>KEHUI BOJIOIIOTOTOBKH U BOI03a00PHBIX
COOpYXCHHUH, KOHCTPYHPOBAHUSI OCHOBHBIX Y3JIOBBIX COCJMHEHHH BOIOBOIOB COOPY’KEHHH BOJOTIOATOTOBKU M BOJ03a00PHBIX
COOpY>KEHUHI

[1K-8.8 : BnameeT HaBBIKAaMH MOJTOTOBKH UCXOAHBIX TAHHBIX JUTS Pa3paOO0TKH MPOCKTHOMN JTOKYMECHTAIMH COOPYKCHHH
BOJIOTIOATOTOBKHU M BOJI03a00PHBIX COOPYKEHHUIA, pa3pabOTKU TEKCTOBOW YaCTH MPOSKTHOM COOPYKEHHUIH BOIOIIOATOTOBKU H
B0J103200PHBIX COOPYKESHHHA




[1K-8.9 : Ymeer BeIOMpats Hanbosee 3PpHeKTUBHYIO CXEMY pacIoiI0KeHHs JIEMEHTOB COOPYKEHUH BOJONOATOTOBKH
BOJ103200PHBIX COOPYKEHNH

5. CTPYKTYPA U COOJEP KAHUE JUCIHUIIIMHBI (MOAY JISA)

Kon HaumeHoBaHue pa3iesioB u Cemectp / | HacoB | Unaukartopsl | Jlutepatrypa | Hurepaxr. IIpumeyanue
3aHATHUSA TeM /BUJ 3aHATHS/ Kype
Pazgea 1. Tema 1. KayecTBoO
Bo/bl. HopMaTUBHBIE OCHOBBI
yJAy4llleHHs] KA4eCTBa BO/bI.
CocTaB U cBOIiCTBA NPUPOIHOIL
Bojbl. Kputepnu kauecTBa BoabI

1.1 Jlexuus 1. KagectBo 5 2 MK-1.3 TIK- JI.1J11.2 0
TTIOBEPXHOCTHBIX BOJI 1.4 1IK-1.5 JI11.4
Kontpomns kauectBa Boxsl (KKB). I1K-4.1 ITK- JI1.5J12.1
HopmaTuBHBIE OCHOBBI yIIyUIIEHUS 4.5 TIK-8.1 JI2.2J12.3
KayecTBa BOAbLI. XUMHUYECKUI [1K-8.7 J12.4
cocTaB, (PU3NUECKHE, XUMUIECCKHUE, D3 54 37
OMOJIOTHYECKHE CBOUCTBA BOJIBI.

Kputrepuu xauectsa BOJbL.
TexHONMOTHYECKUE MOKA3aTENIN
KadyecTBa BOJBI. TE€XHOJIOTHYECKUH
aHam3.

/Jex/

1.2 [Ipaxruueckoe 3ansatue 1. 5 2 [IK-1.4 TIK- JI.1J11.2 0
TexHonmornueckuii aHamu3 2.8 TIK-8.1 JI1.4
Ka4eCTBa MOBEPXHOCTHBIX BOII. I1K-8.4 IIK- JI1.5J12.1
Brimaua 3aganus nis PI'P. Pacuér 8.5 TIK-8.7 JI2.2 J12.3
XHMHUYECKOTO cocTaBa Boasl, CO2, I1K-8.8 T1K- J12.4
KO0, KK, XKHK, coneconepxanusi, 8.9 22 23 27
HEOO0XOJMMOCTH CTaOMITU3AIHH.
®opmyna Bojbl. Pemienue 3anaun
BBIOOp MeTO1a 00pabOTKH BOIBI IO
BapHaHTaM.

Mp/

1.3 JlaGoparopnas pabota 1. 5 2 ITK-1.4 TTK- JIL.1JI1.2 0
OrnpeneneHne OpraHoJICITHYECKUX 1.5 TIK-4.1 JI1.4
CBOWCTB MPHUPOHBIX BOA (U3 IMOJI- [TK-4.6 I1K- JI1.5J12.1
3EMHOT0, [IOBEPXHOCTHOTO 8.2 TIK-8.5 JI2.2 J12.3
BOJIOMCTOYHHKOB, U3 J12.4
BojionpoBoia) /J1a6/ 22 26 37

1.4 CamocrosTenbHas padora 1. 5 12 [1K-1.4 TIK- JI1.1 J11.2 0
Pemenue 3aa4uu 1o XUMHYECKOMY 2.8 TIK-4.3 JI1.3J11.4
COCTaB MOBEPXHOCTHOM BOABI MO ITK-8.4 TTK- JIL.5J12.1
BApUAHTY 8.7 TIK-8.9 J2.2J12.3
PacuéTel xummaeckoro cocraBa J12.4
Bogsl; 2XKO; XKK; XXKH/K; CO2, D3 54 57
HEO0OXOUMOCTH CTAOMIU3ALIHH.

ITocTpoenue auarpamMm
XAMHUYECKOTO U COJIEBOTO COCTaBa
HUCXOIHOM M OCBETIEHHOM BOJIBI.
Br160p BUa U onipeiesicHne
PacuY€THBIX 103
CTaOMIIN3UPYIOIINX PEareHTOB
/Cp/

1.5 CamocTrosTenbHas paboTa 2. 5 10 ITK-1.4 T1K- JIT.1JI1.2 0
Br16op MeTo1a ¥ TEXHOIOTHH 2.8 [1K-4.3 JI1.3J11.4
OCBETJICHUS BOJBI I10 BAPUAHTY. [K-8.4 TIK- JI1.5J12.1
AHanu3 KauecTBa BOJbI U BHIOOD 8.7 TIK-8.9 J2.2J12.3
metoaa YKB, padorta ¢ CHull J2.4
2.04.02* Pacuér 2254 35 37

MIPOU3BOIUTEIEHOCTH YCTAHOBKH.
Omnpenenenne TC. Pacuérsr
OTMETOK BOIbI M ocTpoeHue BC.

/Cp/




Paznen 2. Tema 2. Cnioco0bI 1
MeTOAbI 00Pa0OTKH MPUPOIHBIE
Bod. OcBeT/IeHHE
NMOBEPXHOCTHBIX BOJ (0J10K-
cxeMa). TeopeTnueckue 0CHOBBI
OCBETJICHHS BOIBI
orcrauBanueM. MojeJiupoBaHue
npouecca ocaxKaeHus.
Kanaccudukanus, cxemsl,
NPMHIUI Pa00Thl OTCTOHHUKOB
u ocBeTaurtedneii: 'O, BO, PO.
Yci0Busi IpUMeEHEHUS.

2.1 Jlexumst 2. CriocoObl 1 METOIBI 2 I1K-1.3 TIK- JI1.1 J11.2
00pabOTKK IPUPOTHBIC BOJI. 1.4 TIK-1.5 J1.4
OcBeTiIeHHEe TOBEPXHOCTHBIX BO/I [TK-4.1 K- JI1.5J12.1
(610K-cxema). TeopeTudeckue 4.5 TIK-8.1 J2.2J12.3
OCHOBBI OCBETJIEHHUS BOJbI I1K-8.7 2.4
oTcTauBaHueM. MopenupoBaHue 393 04 37
mporecca OCaXKICHHUS.

Knaccudukanus, cxemsbl, IPUHIUTT
paboThI OTCTOMHUKOB U
ocsernutenei: 'O, BO, PO.
VYcnoBus npumeHenus. /Jlex/

2.2 IIpaxruueckoe 3anarue 2. Boibop 2 [K-1.4 TIK- JI1.1J11.2
TEXHOJIOTUYECKON CXEMBI 2.8 IIK-4.7 JI1.3J11.4
OCBETJIEHUS BOJBI ITK-8.1 K- JI1.5J12.2
Pabota ¢ CHulI 2.04.02*, mon6op 8.4 TIK-8.5 J12.3J12.4
COCTaBa COOPYKCHHI OCBETIICHUS [K-8.7 I1IK- | D2 33 56 B7
Bozbl. Pacuér 8.8 TIK-8.9
TIPOU3BOIUTETLHOCTH YCTAaHOBKH.

Cocrasnenue TC. Pacuérsl
OTMETOK BOJIBI U ITIOCTPOCHHE
BbICOTHOI cxembl BOC.

Mp/

2.3 JlaGoparopnas pabota 2. 2 [K-1.4 TIK- JI.1J11.2
TopCUOHHBIN aHATHU3 BOJIBI. 1.5 TIK-4.1 JI1.4
Omnpenenenne noxkasarens [TK-4.6 I1K- JI1.5J12.1
OCa)KaeMOCTH B3BECH . 8.2 TIK-8.5 J2.2J12.3
ITocTpoeHue KPUBBIX OCAKICHHS U 2.4
BhIajeHus. /J1a6/ 22 D4 37

2.4 CamocrosTenbHas padora 3. 10 ITK-1.4 I1K- JIT.1JI1.2
Pemienue 3agauu o peareHTHOMY 2.8 IIK-4.3 JI1.3 J11.4
YMSITYEHUIO TIOBEPXHOCTHBIX BOJ. [1K-8.4 TIK- JI1.5012.1
ITon6op TEXHONMOTUIECKON CXEMBI 8.7 TIK-8.9 J2.2J12.3
YMSIT4EHUs], TEXHOJIOTHUECKUX J12.4
napameTpoB coopysxeruit. /Cp/ 325437

2.5 CamocrosrenpHas pabora 4. 9 ITK-1.1 K- JIL.1JI1.2
Brimonnenue pacy€ToB 1o Teme. 1.4 TIK-2.8 JI1.4
Pacuér cmecuTens u ocBeTIUTENS. [TK-4.3 T1K- JI1.5J12.1
Br16op THma u onpeaeneHne 4.6 TIK-8.2 J2.2J12.3
TEXHOJIOTUYECKUX MapaMeTPOB J2.4
coopyxeHui, yBsizka ¢ TII. 02335437
/Cp/

2.6 CamocrosrenpHas padora 5. 8 [K-1.3 I1K- JI1.1JI1.2
Pacuétsl o onpeneneHuo 2.8 1IK-4.4 J1.3711.4
THJIPABIMYECKON KPYITHOCTH. [TK-4.6 T1K- JI1.5J12.1
ITocTpoenue 1 aHAJIN3 KPUBBIX 8.2 TIK-8.4 J2.2J12.3
BBINIAJICHUS U OCAXKJICHUS B3BECU [1K-8.7 J12.4
(Topcuonnslii ananus). /Cp/ D233 54 36




Paznen 3. Tema 3. Pearenrsl,
npuMeHsieMble B
Bononoaroroske. TC, pacuéTHble
J03bl, 103aTOPbl. COBpeMeHHbIe
pearentbl OXA, ITOX,
npeumyiecrsa. OcBeriienune
BO/Ibl QUIILTPOBAHUEM.
TeopeTnueckne 0CHOBbI
npouecca. Knaccupurxauunsn
¢unbTpos.

3.1 Jlexus 3. PeareHThl, 2 I1K-1.3 TIK- JI1.1J11.2
IIPUMEHSEMBIE B BOJONOATOTOBKE. 1.4 TIK-1.5 1.4
TC, pacu€rHble 10361, 103aTOPHI. I1K-4.1 T1K- JI1.5J12.1
CoBpemenHnble peareHTsl OXA, 4.5 TIK-8.1 J2.2J12.3
I10X, npeumymiecrsa. IK-8.5 IIK- J12.4
OcBeTseHue BOAbBI 8.7 21223354
¢unsTpoBaHneM. TeopeTnyeckue 27
OCHOBHI TIpOIIecCa.

Knaccudukauus ¢punstpos. /Jlex/

32 [Ipaxruueckoe 3anstue 3. 2 MK-1.2 TIK- JI1.1J11.2
PearentHoe xo3sticTBo (PX) 1.4 TIK-2.8 JI1.4
CTaHLIUH OCBETJICHUS BOIBI. ITK-8.1 K- JI1.5J12.1
Bri6op pearenroB. Cxemst PX 8.4 IIK-8.5 122 J12.4
(xoarymsiara, [TAA, meno4Horo, [IK-8.7 IIK- | B2 353 54 37
KucoTHOTO). [TpuHIMI pacuéra 8.8 TIK-8.9
coopyxenwnii PX n mogbopa 10361
pearenToB. ITog6op TC PX
CwMmecurenu, OTCTONHUKHY,

OCBETIINTEITN

Knaccudukarnus, cxemsl, 001acTs
npumeHenus. [Ipunnun pacuéra.
OcBetnurenb, cXema, IPUHLUI
paboTh! 1 pacuéra,
TEXHOJIOTUYECKHE TTOKa3aTEeH.
Mp/

33 Jlaboparophas pabota 3. 2 IK-1.4 TIK- JI.1J11.2
OnpeneneHre ONTUMAaTBHOM J03bI 1.5 TIK-4.1 1.4
KoaryssHta /J1a6/ I1K-4.6 TIK- JI1.5712.1

8.2 TIK-8.5 J12.2712.3
2.4
0233 24 37

34 CamocTosTenbHas padoTta 6. 10 ITK-1.2 TTK- JIT.1JI1.2
Brimonnenue pacy€ToB 1o Teme 1.4 TIK-2.8 JI1.3J11.4
Omnpenenenne cocrasa u TC PX. [1K-4.4 T1K- JI1.5J12.1
Pacuét x035{icTBa MPUTOTOBIECHUS 8.4 TIK-8.7 J2.2J12.3
KoarynsiHTa, [TAA, IIK-8.9 J12.4
CTaOMIM3NPYIONINX PEarcHTOB. 022324 37
IMon6op n03upyIOMHKX yCTPOICTB,

CKJIaJICKHX ITOMEIICHUH.
/Cp/

3.5 CamocrosTenbHas padora 7. 12 ITK-1.2 TIK- JIT.1JI1.2
Brinonnenue pacy€ToB 1o Teme. 1.5 TIK-4.1 JI1.3J11.4
Pacuét ckoporo ¢uinbtpa, [1K-4.2 TIK- JI1.5J12.1
JIPEHAKHO-pacIpeeUTEIbHOM 4.5 TIK-8.9 J2.2J12.3
cucremsl. [Togbop GunbTpyromiei J12.4
3arpy3ku. ['uapasnmueckuii pacuér 092333437

TEXHOJIOTHYECKUX TPYOOIPOBOIOB.
/Cp/




3.6 CamocrosrensHas padora 8. 10 IK-1.3 K- JI.1J11.2
TToaroroBka K BBITOJIHEHUIO 1.5T1K-4.2 JI11.4
rpaduuecKoi yacTy. [TK-4.3 T1K- JI1.5J12.1

Tunossle pemenys mno 4.6 IIK-8.2 J12.2J12.3
xommionoBke BOC (ITpumepst). [K-8.7 2.4
IIpuHIMIBI ABHXKEHUS BOJIBI 110 02335437
COOPYXEHHSIM BOJOIIPOBOAHOMN
cranuuu. ITpunnun pacuéra
BHYTPHILIOIIAJOYHbIX CETEH U
KaHAJIOB. Y TOYHEHHE OTMETOK
BBICOTHOI CXEMBI.

/Cp/

3.7 CamocTosrenbHas pabota 9. 10 ITK-1.1 K- JIT.1JI1.2
BrmonHeHme rpaduyeckoil yacTu 4.3 IIK-4.5 JI1.4
KIT (Barman Al). IK-8.1 K- JI1.5J12.1
BrruepuuBanue renmiana BOC. 8.4 TIK-8.5 J2.2J12.3
IT1ana GUIBTPOBATBLHOTO 3414, ITK-8.7 ITK- J2.4
pa3pesa Win BBICOTHON CXEeMHI (TI0 8.8 TIK-8.9 0233054
3aJaHUIO IIPEI0AaBATEIs)

/Cp/

Pa3znen 4. Tema 4.
OdGe33apaxuBanue NPUPOIHBIX
Bol. MeToabl, yCJI0BUS
NpUMeHeHUsl, 10CTOMHCTBA,
HEOCTaTKH.

4.1 Jlexius 4. O6e33apaxuBaHue 2 ITK-1.3 TIK- JIT.1JI1.2
TIPUPOJHBIX BOJ. 1.4 TIK-1.5 JI1.4
MeToabl, XapaKTepUCTUKH, [IK-4.1 IIK- JI1.5J12.1
YCJIOBUS IPUMEHEHUS, 4.5 TIK-8.1 J2.2J12.3
JIOCTOUHCTBA U HEJIOCTATKU. I1K-8.7 J12.4
XnopupoBaHHE, XUMH3M 092333435
npouecca. [‘unoxiopur, Cxema 26 37
MTOTy4eHHs, TPUMECHEHHE.

O30HUpOBaHHE.

/JTex/

4.2 IIpakruueckoe 3ansTue 4. 2 ITK-1.4 T1K- JIT.1JI1.2
O06e33apaknBaHie OCBETIIEHHON 2.8 TIK-8.1 JI1.4
BOJIBI [TK-8.4 I1K- JI1.5J12.1
XJ0pUpOBaHHUE, XUMHU3M 8.5 TIK-8.7 227124
Tpoliecca, COCTaB XJIOPaTOPHOM, [MK-8.8 TIK- | D2 33 54 B35
BBEIOOD X1T0paTopoB. OCHOBEI 8.9 27
pacuéra xnoparopaoil u Tb
JKCIUTyaTaluu. TUIOBBIE peIIeHUs
XJIOPATOPHBIX (IIPUMEPEI COCTaBa U
KOMIIOHOBKH)

Mp/

43 JlaGoparopnas pabota 4. 2 [K-1.4 TIK- JI.1J11.2
OnpenencHue 10361 XJ1opa. Beioop 1.5 TIK-4.1 JI1.4
ONTUMAIILHOM J103bl XJIOpa JUIS I1K-4.6 I1K- JI1.5J12.1
MOBEPXHOCTHOH BoAbL. /JIab/ 8.2 [IK-8.6 J12.2 J12.3

2.4
3234 37

4.4 CamocrosrenbHas padorta 10. 10 [TK-1.4 TIK- JI1.1 J11.2
O6e33apaxvBaHIE OCBETIEHHBIX 2.8 [IK-4.2 JI1.3J11.4
BOJL. I1K-8.4 TIK- JI1.5J12.1
TexHosoruueckue napameTpsl u 8.7 IIK-8.9 JI2.2J12.3
pacuét xnoparopHoii. Beroop 2.4
xyopatopa, TC xnopaTopHOii. 092333437

/Cp/




4.5 CamocrosrensHas pabora 11. 10 IK-1.4 TIK- JI.1J11.2
XHUMH3M XIIOPUPOBAHUS BOJIBI. 2.8 [IK-4.6 JI1.3J11.4
Bus! XJI0pHBIX peareHToB. I1K-8.4 IIK- JI1.5J12.1
PacuéTsl 0 onpenencHuto 8.5 IIK-8.7 J12.2J12.3
0CTaTOYHOTO XJIOpa B BOJE. I1K-8.9 J12.4
IToctpoenue rpaduka. 02335437
Omnpenenenue
XJIOPOMOTIONIAEMOCTH
Bonsl. /Cp/

Pazpnen S. Ilonroroska u cravya
JK3aMeHa

5.1 IloxroroBka u caaua 9 IK-1.3 IIK- JI1.1 J11.2

9K3aMeHa /JKk3aMeH/ 1.4 TIK-1.5 1.4
ITK-2.8 K- JI1.5J12.1
4.1 TIK-4.4 J12.2712.3
[IK-4.5 TIK- 2.4
4.6 IK-8.1 | D233 54 56
I1K-8.4 TIK- 37
8.5 TIK-8.6
ITK-8.7 IIK-
8.8 TIK-8.9

6. ®OH/I OHEHOYHBIX CPEJICTB

6.1. KoHTpo1bHBIEC BONIPOCHI U 3aJaHUS

KOHTPOJIBHBIE BOITPOCHI 1 3AIAHIA 1J151 TPOBEJAEHIM A SK3AMEHA
8 Cemectp
Pemenue 3amau

3agaya 1. [Ipu anamuse npoO BOIBI M3 IOBEPXHOCTHOTO MCTOYHHUKA MONYYCHBI CICIYIONIAE PE3YNIBTAaTh: MyTHOCTH — 10
MT/71, IBeTHOCTH 25° P-C, 3amax 4 6amra, pH — 7,7, xxene3o - 5-mr/i, okucisieMocts — 20 Mr/1, odmiee MUKpoOHOe urcio — 5000.
OnpenenuTb HeOOXOAUMOCTD YIIyYIIeHUsI KauecTBa MUTHEBOW BOJIbI, METOIbI OUMCTKH.

3anava 2. [Ipu koarynsuuu Bojsl 00beMoM 10M3 KCIONB30BaH CEPHOKUCIIBIN anroMuHuiA. [1pu mpoOHON Koarynsiuu
YCTaHOBJICHO, YTO HAMITYy4IIHi 3P ekt Habmoaaercs npu nodasneHnn 4 mut 1% pactBopa koaryssaTta 250 M1 Boabl. PaccunraTth
HEOOXOIMMOE KOJTMUECTBO CEPHOKHUCIIOTO aTFOMUHUS, HEOOXOMMO IS KOATYJISIIUH YKa3aHHOTO 00beMa BOJIBI.

3amada 3. Paccuutarte HEOOXOANMOE KOJMUYECTBO CYXOTO KOAryJstHTa mpu ero fose 2,0 MI/n [uis yJajaeHus B3BEIIEHHBIX U
KOJUTOMHBIX yacTull u3 500 11 BoAbL.

3anaua 4. B 0,5 M3 pactBopa conepxkurcs 25 Kr KanbLuHUpoBaHHOU cojbl Na2CO3. Bripa3uTh KOHLIEHTPALUIO
pacTBOpa, INIOTHOCTH paBHa 1,05.

3amava 5. AHanu3 ceIpoit Boabl cieayronmii (B mMr/n): Nat+=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 3k8/11; [110=2,24 ™Mr 3kB/11. [IpOBEpUTH TOYHOCTH BHITIOJTHESHHSI aHATN3A.

3agaga 6. KecTKoCTh CBIPOH BOABI COCTABIACT 4 MT 3KB/JI, a COAEpXKaHUe Kaablus paBHO 60 Mr/n. OnpeneinuTth
MarHMeBYIO JKECTKOCTb U COJIEpyKaHUe MarHus B BOJE.

3amada 7. KauecTBO ChIpoii BOJBI XapaKTepU3yeTCs CISAYIOIMUME AaHHbIMU : XKO=5 mr sxs/n, Xu/k =2000 mr 3kB/1.
Omnpenenuts XKCa, KK n )KMg B Mr 3x8/11, ecitit KO/ 2KMg.

JlabopatopHras pabora Ne 1. Beenenue B XuMudeckuii aHamu3 Bojbl. [1opsAI0K ¥ TeXHHKA O€30MaCHOCTH TPU
BBITIOJTHCHUN XHUMHYECKIX aHAIN30B U J1abopaTopHoi padoTsl. [IpaBuna or6opa npod (13 BOZOMCTOYHUKA, BOJOIIPOBOAHON CETH) U
UX IIOJITOTOBKU K XMMHUeckoMy aHanu3zy. [Iporpammer KK .

Bompock! mutst 3amuThl 1abopaTtopHOit padboTer Ne 1.

OmnpeneneHue KauecTBa BOABL.

IpaBuna npoBeneHus paboT B XUMHIECKOH J1abopaTopHH.
TpeboBaHUA TEXHUKH OE30ITACHOCTH.

Oxa3zaHus MEepBOH MOMOIIH.

TpeboBanus k 0hOpMIICHNIO OTYETA O JTabOpaTOpHOH padore.
OcHaienne 1a00paTopui.

IIpoxanuBaHue 0cagKoB.

Xumudeckas Mocyna.

[ToaroroBka XMMHUYECKON MOCYIBI.

OTt60p mpoO BOAEIL.

®Dopma BBIpAXKEHHsI Pe3yIbTaTOB XUMHYECKOTO aHAIHU3a BOJ.

e~ B e
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JlabopaTopHast pabota Ne 2. OnpeneneHue OpraHoIeITHYECKIX CBONCTB MPUPOAHBIX BOA (U3 TOA3EMHOTO, IIOBEPXHOCTHOTO
BOJIOMCTOYHUKOB, U3 BOIOIIPOBOIA).

Bomnpocs! s 3anuTs! 1abopaTopHOH paboTsr Ne 2.

IIporpaMMBI KOHTPOJIST KaYECTBA BOJIBL.

Knaccudukarms npumeceit BOIHI.

OmnpeneneHue MpeaenbHO-I0MyCTHMON KOHIICHTPAIUH.

ITo xakuM NpH3HAKAM OLICHUBACTCSI KAYECTBO BOIIBI.

[enn THAPOXMMUYECKOTO HAOIIOACHHUS BOAHBIX OOBEKTOB.

MeTozB! ONpeeeHUs] TEMIIEPaTyphl BOJIBL.

CriocoObl onpenenenus 3amnaxa u MpHuBKyca.

O0opynoBaHUs U MPHOOPHI IS HAXOXKACHUS MYTHOCTH U IPO3PAYHOCTH BOJMBIL.
[ITkaxa cTaHAapTOB ¥ OINIPEAEICHUE IBETHOCTH BOJBI.

0. Onpeznenenre BOAOPOAHOTO MOKA3aTENs BOJBI.

JlabopatopHnas padota Ne 3. OnpeneneHre ONTUMAIbHON 1036l KOAryJISHTA.

SOXNAN WD~

Bomnpocs! s 3anuTs! 1abopaTtopHO# paboTsr Ne 3.

L. Iepeuncaure U3BECTHBIE METOBI ONPENEICHUS O3Bl KOAryJIsSHTA.

2. JIns 4ero NpuMEHsSIOT KOaryJIMpOBaHHE BOJBI.

3. JIBe da3bl KOaryJIsIUN BOABL.

4. Iepeunciure cOOpyKeHHSI B KOTOPBIX IPOUCXOJUT: CMELICHNE KOAaryJsiHTa ¢ BOJOH, 00pa30BaHUsI XJIONBEB, OCAKACHUS
XJIOTIBEB.

5. Kaxne (axropsl BIUSIOT Ha XOX KOAryJIAIUH.

6. Kak onpenensercs ontuManbHas 103a KOaryJlsHTa IPU MPOOHOM KOaryJTHpPOBaHHU.

Jlaboparophas pabota Ne 4. TopcruoHHBIH aHanu3 Boabl. OTpeieseHne MMOKa3aTeNs 0CakI1ae-MOCTH B3BeCH. [10CTpOeHUE KPUBBIX
OCaXICHUA U BBINIAACHUA.

Bompock! myist 3amuThI 1abopaTopHOi padboThl Ne 4.

Kak onpenensercst rufpaBindeckasl KpyImHOCTb YacTUI] U KaKOBa €€ Pa3MepHOCTb.
B kakux coopyXeHHSIX MPOUCXOJIUT MPOLECC OCAXKJIEHUSI B3BECH.

Kak Bnuser xoaryisinusi Ha MpPOIECC OCAKICHUS YaCTHII.

Kax ompenensiercs miomanp 0OTCTOMHUKA.

UTto Ha3bIBae€TCS OXBATHIBAEMOW CKOPOCTHIO OTCTOWHUKA.

JIns1 yero cTposiTCs KpUBBIE OCAXKJEHUS B3BECH.

Yrto Takoe Imoka3aTeiab OCaXKTA€MOCTH B3BECH.

Nounkwo -~

JIaboparopHas pabota Ne 5. YMsrueHne NoBepXHOCTHBIX BOA. PelmeHne 3a1a4n 1o yMar4eHuIo OBEPXHOCTHBIX BOJ
peareHTHBIM CIIOco00M (10 BapHaHTY)

Bompocsr quist 3amuThl 1abopatopHoid paboTsl Ne 5.

3amaua 1. AHanu3 ceIpo# BoABI ciemyromuii (B mr/mn): 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 I = 2,24 mr-sks 1. [IpoBepuTh TOUHOCTD
BBINOJIHEHUS aHAJIM3a.

3amaga 2. JKecTKOCTh CBIPOH BOABI COCTABIACT 4 MTI-9KB/J, a COAEpKaHUe Kaiablust paBHO 60 Mr/n. OnpeneinnuTth
MarHMeBYIO JKECTKOCTh M COJIEPYKaHNE MAarHUs B BOJE.

3amada 3. KauecTBO ChIpoii BOJBI XapaKTepU3yeTcs CIeAYIOMUMH AaHHbIMU: = JKo = 5 mr-sks/i, JKu/x = 2000 MKr-3KB/11.
Omnpenenuts XKCa , XKk n )KMg B mr-axs/i1, ecim XKMg=4:3Ko .

3amauda 4. [TonoOpaTh TEXHOJIOTHUIO OYHCTKH MOJ3EMHBIX BOI.
3amaua 5. KapboHaTHas 1IeI0YHOCTH U3BECTKOBAaHHOM BoAbI coctaBiuseT 0,4 mr-sks/n. Onpene-nmuth n30bToK B Boae Ca(OH)2,
ecii 001Iast MIeJT0YHOCTh BOABI paBHa 0,7 MI-9KB/II.
3agaua 6. B 5 1 nuctuiuiuposanHoii Bozbl pactBopuiu 0,4 r NaOH u 265 mr Na2CO3. Onpene-nmuTh BeNUYUHY U XapakTep
MIETIOYHOCTH PAaCTBOPA.

3amava 7. XKectkocTh HachimeHHoro pactBopa MgCO3 mpu 25 °C paBHa 6,38 Mr-oks/;i1. Haiitu mpowusBeneHue
pactBopumocT I1P - i kapOoHaTa Marausl.

JlaGoparophas pabota Ne 6. YMardyeHue BoJpl HOHOOOMEHHBIM CIIOCOOOM (BOAOIPOBOAHOM BOJIBI) HA MOJEILHOH HOHOOOMEHHOI
YCTaHOBKE

Bomnpocs! s 3anuTs! 1abopatopHO# paboTs Ne 6.
1. YeMm 00ycCITaBIMBaETCs JKECTKOCTh BOJBI 00INasi, KapOOHATHAS, TOCTOSTHHASL.

2. Kakue ObIBatOT CrIOCOOBI YMSTUEHHUST BOJIBI.
3. CyImHOCTh METOJ]a KATHOHHOTO OOMEHa.




4. Uro Ha3bIBAIOT MOJTHOW OOMEHHON CIIOCOOHOCTBIO KATMOHHTA.
5. C Kaxkod LIeNbI0 IPOM3BOJMTCS B3PBIXICHHE, PEreHepalysi, OTMbIBKa (QUIBTpA.
6. Kakue BUIBI 3arpy3Kul yMATYHTEIBHBIX (DUIBTPOB 3HAETE.

JlaGoparopnas pabota Ne 7. Onpenenenue 10361 xjopa. Bei0op onTUManbHOM A03bI XJ10pa AJIs TIOBEPXHOCTHOM BOABIL.
Bompock! mutst 3ammThl 1abopaTopHOi paboTsl Ne 7.

Jlnis yero NMpUMEHAIOT 00e33apakuBaHUE BOJbI.

Kakue criocoOb1 00e33apakuBaHusi H3BECTHEI.

Xumu3M 00e33apaXUBaHUs BOABI XJIOPOM H XJIOPHOH M3BECTHIO.
751 yero U3MepsIIOT B BOAE OCTAaTOYHBIN XJIOP.

Jlo3bI XJ10pa TpH pa3iIMYHBIX BHAAX 00€33apa’kMBaHUsL.

Mecra BBeleHHs XJ10pa Ha BOAOIPOBOAHOM OUUCTHOM CTAHLUMU.

A e

WTOroBbIii KOHTPOJIb 3K3aMEH:

. XuMHueckue nokas3areib kadecTBa Bojbl. Kiaccudukarnust npupoaasix Bo (1o O.A. Anexury).

. @u3nYecKue Moka3aTesld KauecTBa BOJBL

. O1ieHKa KauecTBa BOABI JUIsl XO3SIHCTBEHHO-ITUTHEBOTO BOJOCHA0KEHHS.

. XMMHUYECKII COCTaB IPUPOAHBIX BOA M (DaKTOPHI, BIUSIONINE Ha €T0 (OPMHUPOBAHHE.

. KonTpomas xauectBa Bojbl. Bunbl koHTposs. OCHOBHBIE ITOKA3aTENN Ka4eCTBA BOJBL

. IIpaBuna or6opa npo6. [IporpaMMbl KOHTPOJIS KaueCTBA IPUPOIHBIX BOJ.

. MeTtoanku orpeneneHus OpraHOJICITHISCKUX TI0Ka3aTeIel KauecTBa IIPUPOIHBIX BOJI.

. Kimaccuguxarms metonoB 06paboTKi IPHUPOIHEIX BOI.

. TexHOonornyeckye cXeMsl yIIy4IlICHUS KauecTBa BOJbI (OCHOBHBIE).

10. Bb160p cxeMbl OYNCTKH IPUPOJHBIX BOJI U TPEOOBAHUS, TIPEABSIBISIEMbIE K HAM.

11. OcHOBHBIE peareHTHBIC CXeMBbI YIIy4IIeHHs KauecTBa BOJBI, IPUMEHSICMBIE B BOJJONIOATOTOBKE.

12. Be3peareHTHBIE CXEMBI TOJATOTOBKH MPUPOIHOM BOJIBI.

13. TeopeTnueckre OCHOBBI KOAryJIsiiuK B3BECH B CBOOOTHOM 00BbEME BOJIBI.

14. KoHTaKTHas KOATYJISIIU, €€ OTINYATEIbHBIE 0COOCHHOCTH.

15. ®akropsl, Biaustomue Ha 3PEKTHBHOCTD KOAryJISAIHH.

16. PearenTsl, npuMeHseMbIe TIPU peareHTHOH 00paboTKe BOJBI, X CBOWCTBA U XapaKTEPUCTHKHU, TOCTOUHCTBA, HEJOCTATKH,
COBPEMEHHBIE KOATYIISHTHI.

17. ®NOKyNAHTBL U UX POJIb B IPOLECCE YIYUIICHHUS KaUeCTBa BOJBL.

18. PearentHoe xo3siicTBO. CxeMbl, 000pyn0oBaHHE U TPeOOBaHHA K yCTPOUCTBY (0030D).

19. Cmecutenn, Kiaccupukays, KOHCTPYKINH U IPUHIMI paOOTHI.

20. Kameps! xi101m16€00pa30BaHmsl, KOHCTPYKIUH U IPUHINI PaOOTHI.

21. TeopeTndeckue OCHOBBI OCaKIECHUS B3BECH U3 BOJbI OTCTAUBAHUEM.

22. Knaccudukanuys OTCTOMHUKOB U 00JIACTh UX MPUMEHEHHUSL.

23. T'opu3oHTaIbHBIE OTCTOMHUKN. CXeMa, IPUHIUI pabOThI M pacyera.

24. BepTHKanbHbIe OTCTOMHUKN. CXeMa, IPUHINI pabOoTHI B pacyeTa.

25. PaguanbHble ¥ TOHKOCJIOWHBIC OTCTOIHNKH. O6IacTh MPUMEHEHHUS, IPUHINT PabOTHI U pacyeTa.

26. TeopeTuueckue OCHOBBI OCBETIEHHsSI BOJBI B CJIO€ B3BELIEHHOI0 ocajka. IIpuHIum paboTsl ocBeTINTE-NEl.
27. OCBeTIUTENH C B3BEIICHHBIM ocankoM. [IpuHImm paboTs! 1 pacyera. TeXHOIOTHYECKIE TIOKAa3aTEIH.

28. IpuHIun paboThl ¥ yCTPOMCTBO KOHTAKTHBIX OCBETIUTEICH.

29. Y nanenue npumeceit Boabl MeTo oM ¢uioTaruy. KOHCTpYKUMU U IPUHIMIT PaOOTHI (JI0TaTOPOB.

30. TeopeTnueckre OCHOBBI OCBETIICHUS BObI (DHIIBTPOBAHUEM.

31. Knaccudukarus ¢uinsTpoB. Y caoBusa ux npuMeHeHns. [lapaMeTps! GpruibTpoBaHUs.

32. GunpTpyromue 3arpy3ki. Buas! u# TpeOoBaHHsA, IPEIbABIAEMbIC K HUM.

33. Ckopsie puibTphl. CxeMa (GUIbTpa, IPUHIMIT PAOOTHI H pacyeTa.

34. be3peareHTHOE OcBeTIICHHE BOBI. CyITHOCTH MPOIIECCa, CXEMBI U YCTaHOBKH.

35. Mennennsie punsTpsr (M®P). KoHCTpyKTHBHBIE 0COOCHHOCTH, IPUHIUI PAOOTHI U pacyera.

36. Perenepanys M®. ['unpaBiauyueckuil peIXJIUTeNb, IPUHIMI paboOTHl U pacyera.

37. bespearenTHast o0beMHas GuibTpanus. CyIHOCTb, TPEUMYIIECTBA U HEOCTATKH. KOHCTPYKIIMN 1 IPUHIUIT paOOTHI
THAPOIIKIOHOB.

38. Crabunu3zanus Bobl. IHAEKC CTAOMIBHOCTH, €T0 3HAUeHUE U pacyerT.

39. Perenepanus ckopsix ¢GuabTpoB. [lapameTpsl nporecca U CHOCOObI €10 HHTEHCU(PUKALIUY.

40. Metops! 06e33apaknBaHMs BOJBL, HX IIPEUMYIIECTBA H HEJOCTATKH.

41. XnopupoBaHKE BOJBI, TOCTOMHCTBA M HEJOCTATKA METOIa. XIIOpPHOE XO3SHCTBO, cXeMa, 000pyHoBaHHE U TPEeOOBAaHHS K
YCTPOMUCTBY XJIOPATOPHBIX, OCHOBHBIE MOJ0XKEHHUS 110 PACUETYy.

42. O30HNpOBaHUE BOABI, XUMU3M Hporiecca. O0nacTh NPUMEHEHHUS, IPEUMYIIECTBA U HEIOCTATKH IIpoliecca.
43. YO-ne3undpexnus Boabl. bakrepuiuaHbe yCTaHOBKU, CXEMBI, PUHIUT paboThl, JOCTOMHCTBA H HETOCTATKH.
44. T'unoxyiopuj, cxeMa IoIy4eHHs, IPUMEHEHNE, YCTaHOBKHU, TOCTOMHCTBA U HEJOCTATKU.

45. Metopl HHTEHCH(UKALINK IIPOLIECCOB 00€33apaskMBaHUSL.

46.PeareHTHI, MPUMEHSEMBIE JUIS PEareHTHOTO YMSATYCHHUS IOBEPXHOCTHBIX BOJ. OCHOBHBIE CXEMBI PEareHTHOTO X0O3SHCTBA.
47. I3BeCTKOBO-COIOBBII MeTO, yMsrdeHus Boabl. CylHOCTh U XUMH3M Ipoliecca. PacueT onTuMalbHbIX 103 PearcHTOB.
48. IIpaBuna paboThl B XuMHueCcKo# Jaboparopuu. OcHalieHne 1abopaTopuu.
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49. XuMmundeckas 1nocyza, ee noaroroska. Ot6op mpo6 Boasl. @opmMa BBIpaKeHUS pe3yIbTaTOB XUMUYECKOTO aHAIU3A.

50. HazHaueHune, XUMU3M XJIOPUPOBAaHUs NPUPOJHOH BoAbl. OnpeneneHue onTUMalIbHOI 10361 XJI0pA.

51. Koarymsmust BoIsI, CyITHOCT IIpoIiecca ¥ Ha3HaueHHe. TeXHOJIOTHUECKIe TapaMeTphl KoaryIsnui. BEIOop onTuManbHOM T03BI
KOAryJIsHTA.

52. TopcuOHHBIH aHaNN3, HA3HAUEHHE U TPaKTHYecKoe puMeHeHne. OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTphl mpolecca
Boinagenus B3ecu (UO, S), ux 3HaUCHHUE U ONpEJIEIICHHE.

53. Iloxazatens ocaxxaaeMocTu. CyIHOCTh, ONPEAEICHUE U IIPAKTUIECKOE IIPUMEHEHUE.

54. BriustHUE ®KECTKOCTH BOJBI HAa PEKUM PAOOThI yMATUUTEIHHON YCTAaHOBKH.

55. PereHeparyst CKOPBIX U MEJUICHHBIX (QHIBTPOB, OTIIMYMS M CIIOCOOBI HHTEHCU(UKALIIH.

56. BausiHue xoaryssiiuy Ha XMMUUYECKUH COCTaB BOJBIL.

HToroBeiif KOHTPOJIb 10 AUcUUIUIMHE "TeXHOIOTHs YAyUIIeHUs KauecTBa NPUPOAHBIX BOA" MPOBOAMUTCS B (popMe dK3aMeHa Mo S5-TH
OaJIbHOI IIKaJIC OLICHOK.

Kommexr 6uneroB 1 3x3aMeHa. XpaHUTcsa B OyMaXKHOM BUJIE HA COOTBETCTBYyomIeH kadenpe. [lognexur exeronHomy
OOHOBIICHUIO U IIEpeyTBEPKICHUI0. UUCIIO BAPHUAHTOB OUJIETOB B KOMIUIEKTE HE MEHEE YHClIa CTYJEHTOB Ha JK3aMEHE.

6.2. Tembl NMCBMEHHBIX PadoT

KypcoBoii MpoeKT CTyACHTOB 3a09HOH (GOpPMBI 00yUICHUS:

KypcoBsoit npoext Ha TeMy «CTaHIMs OCBETICHHS BOABD. Llebio BEITOTHEHHS KypCOBOTO MPOEKTA SBISETCS IPOCKTHUPOBAHUE
CTaHLUU OCBETJICHHUS IIPUPOIHBIX BOLL.

B 3amaun KypcoBOTo pOEKTa BXOAUT:

1. OneHUTh Ka4eCTBO MCXOIHOM BOJBI U HEOOXOAMMOCTD €r0 YJIyHIIeHHs (pelIeHHE 331a4d M0 N3MEHEHHIO XUMHYECKOTO
cocraBa 0OpabaThIBaeMOi BOJIBI B TIPOIIECCE H3MEHEHHS €€ KaueCTBa).

2. ITonoOpaTh TEXHONOTHIO YIYUIICHUS KauecTBa BOABI U COCTaB OYUCTHBIX COOPYKEHHH.

3. Paccunrarh coopysxenus, obecrieunBaoIne BIOpaHHYIO TEXHOJIOTHIO.

4. BBIIOHUTD KOMITOHOBKY OYHMCTHOW CTaHIIUH, 0OECIIEYHNBAIONIYI0 MaKCHMaJbHOE CaMOTEYHOE JIBIDKCHHE
00pabaTeIBaeMOil BOJIBI IO TEPPUTOPUH OUHCTHOH CTAaHIIHH.

5. BeryepTuth miaaH u paspesbl (10 33JaHUI0 MPEroAaBaTesis) OUMCTHOM CTaHLIUM (BaTMaH).

6. CoCTaBUTh PacUETHO-NOSICHUTEIBHYIO 3aIIMCKy ¢ OOOCHOBaHHMEM BCEX NMPUHATHIX B IIPOEKTE PACUETOB M PEIICHHH.

7. CocTaBHUTH CIIHICOK HCIIONB30BAHHOW JIUTEPATYpPHl (YIeOHO-METOANIECKOH, HOPMATHBHON W HAyYHO-TEXHUUECKON).

CrpyKTypa MOSICHUTEIBHO 3aIHCKH KyPCOBOTO IMPOEKTA U €€ OPUCHTHPOBOYHBINA 00BEM

3amanwme (1c.)
Brenenue (1c.)
1. AHAJIM3 KAYECTBA OBPABATBIBAEMOM BO/IbI.
1.1. Onpenenenne TAMIOTETHIECKOTO cocTara Boaw! (0,5¢.)
1.2. Knaccugukanus Bogsl o cucteme O.A. Anexuna. (0,5¢.)
1.3. Onpenenenue xxectkoctu Bojs (0,5¢.)
1.4. OnpexaencHue copepkanus cBOOOTHOH yriekucnots (0,5¢.)
1.5. Pacyet u3MEHEHHOTO XMMUYECKOTO COCTaBa BOBI mociie koarysiauu (0,5¢.)
1.6. Onpexaenenre HeOOXOIUMOCTH cTaOUIM3aUK OcBeTIeHHON Bosl (0,5¢.)
2. PACUETHBIX PACXO/Ibl CTAHIIUU OCBETJIEHUA BOJIBI (1c.)
3. BBIBOP TEXHOJIOT'MM BOAOITIOATOTOBKHN BOABI IIMTEEBOI'O KAYUECTBA
3.1 Be16op u obocHoBanue merona oopadotku Bog (0,5¢.).
3.2. TexHnonoru4eckas cxema ocBeTiieHus Bojbl (1c.)
3.3. BricoTHas cxema IBIKSHHUS BOJBI IO coopykeHusM (1c.)

4. PACYET YCTAHOBOK PEATEHTHOI'O XO3S5IMICTBA (B COOTBETCTBHUH C KAYECTBOM BOJIBI).
4.1. Bo1bop cocTaBa peareHTHOrO XO3siiCTBa U ONpeieieHHe pacyeTHBIX 103 peareHToB (1c.)
4.2. X03s1iicTBO PUTOTOBIIEHUS pacTBOpa KoarysHra (1c.)

4.3. X035iCcTBO MPUTOTOBJICHUS pacTBopa QiokynsHTa (1c.).
4.4. N3zBectroBoe xo3siicTBO (0,5¢.)
4.5. KucnorHoe xo3stictso (0,5¢.)
4.6. Pacuer cwiaackux momemniennit (0,5¢.)
5. PACYET OCHOBHBIX COOPYXEHMI JIJISI OBPABOTKU BOJIbI.
5.1. Pacuer BuxpeBoro cmecutens. (2-4c¢.)
5.2. Pacuer ocBETIIHTENS CO B3BSIICHHBIM 0CaJIKOM (BEPTHKAIBHOTO OTCTOWHHKA).
5.3. Pacuer ckoporo ¢uibTpa. (4-6¢.)
6. OBE33APAYKUBAHUE OCBETJIEHHOM BO/IBI.
6.1. Pacuer pacxopna xsiopa u noadop xiaopatopos (1-2c.)




6.2. Pacuer Bo3myxoayBok (1c.)

6.3. TpeboBaHus K yCTPOHCTBY XJtopaTopHbIX. (1c.)
Saxtrouenwue (0,5¢.)
CucoK HCIOIB30BaHHBIX UCTOUHUKOB (0,5¢.)

Bormpock! k 3ammTe KypcoBOTO IMPOCKTa:

1. Ilenp ¥ 3agauu KypcOBOIO IPOEKTa.

2. VcxoaHble AaHHbIE A7 IPOSKTUPOBAHHUSL.

3. Ilo xakuM MoKa3aTens OLIEHUBAETCS KA4ECTBO BOJIBL.

4. IIpaBuia NOCTPOEHUS AUATPAMM BOJBL U COJIEBOIO COCTABA.
5. IlpaBuina BeIOOpaA TEXHOJIOTHYECKOW CXEMbI OUUCTKH.

6. PeareHTsI MpUMeHsAEMBIE [Tl OUUCTKH BOJBI.

7. MeTonsl 00e33apaKiBaHHS BOJIBI.

8. THUIBI CMECHTENIBHBIX YCTPOHUCTB.

9. OmpezeneHne NOTeph HAIIOPA B COOPYKEHUSX.

10. KoHCTpyKUms, NpUHIUI paboTHl CKOporo (GuibTpa.

11. YcnoBus pereHeparuy GUIBTPOB.

12. BeicoTHas cxeMa OYUCTHOM CTaHI[UH.

13. Inansl, pa3pessl, cE€4eHHUs CTAHLIIUH OYHCTKH.

14. Hopwms! Bogs! o CanllnHy nms mutbeBoro BogoCHA0KEHNS.

BeImosHsIeTCSL KypCOBO# MPOCKT CTYACHTOM UHIMBUAYaJIbHO MO PYKOBOACTBOM MPEIOAABATEINs BO BHEAYAUTOPHOE BpEMs,
camocTosaTenbHO. CpOK ciadn 3aKOHUYCHHOH pabOoTHI Ha IIPOBEPKY PYKOBOIMTEIIO YKa3bIBaeTCs B 3a1aHuH. [lociie mpoBepkr u
JopabOTKH YKa3aHHBIX 3aMeYaHUi, padoTa 3alIUIIAETCs C OIIEHKOH.

6.3. ®oH/1 OLICHOYHBIX CPEACTB

Ornenka copMupoBaHHOCTH KomrieTeHIuil y cryaeaToB HUMU Jlon AV u BeICTaBleHHE OLIEHKH TI0 OTACTHHOMN TUCIUTUINHE
BeZleTCs CIEeAYIOIUM 00pa3oM:

- UIA CTYACHTOB 3a09HOH (bOpMBI O6y‘{eHI/IH HUTOroBas OLICHKA 110 JUCHUIIIIMHEC BbICTABJIACTCS 110 5-Tu OanBHOM IIKaJIe OLICHOK, a
3aTEM NEPEBOAUTCA B OLICHKN «OTJINIHOY, «XOPOIIO», «YAOBJICTBOPUTECIHLHOY, «HCYAOBICTBOPUTECIIHLHO)

Bricokuit ypoBeHb OCBOCHHSI KOMIIETEHIINI, UTOrOBast OLIEHKA 110 AUCLUIUINHE KOTIMYHO»: TIIYOOKO M IIPOYHO YCBOMII
TPOrpaMMHBIA MaTepHa, HCUEePIIBIBAIOIIE, TOCIEI0BATEIHHO, YETKO U JIOTHUECKH CTPOWHO €T0 N3JaraeT, yMeeT TECHO yBSA3hIBATh
TEOPHUIO C MPAKTHKOH, CBOOOIHO CIIPaBIsIeTCs € 3aja4yaMi, BOIIPOCaMH U JPYTUMH BUIaMU IPHMEHEHHs 3HaHU, IpHueM He
3aTpyAHSETCS C OTBETOM IIPH BUAOM3MEHEHUH 3aJaHui, UCIIONB3YEeT B OTBETE MaTepHasl MOHOTpaMIeCKO! JIUTEPATYPHI,
MPaBIILHO 00OCHOBBIBAET NPHUHATOE PEIICHHE, BIafeeT Pa3HOCTOPOHHUMH HAaBBIKAMH W TIPHEMaMH BBITTOJTHEHHS PAKTHUECKIX
3aga4d. CHCTEMHO U IIIAaHOMEPHO pabOoTaeT B TEUCHUH CEMECTPA.

[ToBBIILIEHHBIH YPOBEHb OCBOCHHMS KOMIICTEHIIMH, HTOTOBAs OIIEHKA MO JUCLMILUIMHE «XOPOIIO»: TBEPJIO 3HAET MaTepHal, IPaMOTHO
U T10 CYIIECTBY M3JIaracT €ro, He J0IyCKas CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, IIPABHIIBHO IPUMEHSET
TEOPETHUYECKHE TTOJIOKEHUS IIPU PEIICHNH IPAKTHYECKIX BOIIPOCOB U 3aad, BIageeT He0OXOMMBIMHI HaBBIKAMH U TPHEMaMH UX
BbINONHEHHsA. CHCTEMHO U IIIaHOMEPHO paboTaeT B TEUCHUU CEMeCTpa.

IToporoBelii ypoBeHb OCBOCHUSI KOMIIETCHIIUI, UTOr0OBas OLICHKA 110 AUCLUIIINHE «YIOBICTBOPHTEILHOY»: UIMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepHasa, HO He YCBOMII €T0 AeTaleil, IOMyCKaeT HETOYHOCTH, HEAOCTATOYHO NPaBHIIbHBIE ()OPMYIHPOBKH,
HapyIICHHS JIOTHIECKOI MOCIe0BATEIFHOCTH B M3JI0KEHUH IPOTPAMMHOTO MaTepHaia, HCIBITEIBACT 3aTPYAHEHHS TIPH
BBITIOJTHEHUH MPaKTHYECKUX PadoT.

[ToporoBelii ypoBeHb OCBOCHUSI KOMIIETCHIIUI HE COPMUPOBAH, UTOTOBASI OLIEHKA I10 IUCIUILUIMHE «HEYIOBIECTBOPUTEILHO»: HE
3HACT 3HAYMTENHHOM 9acTH IPOrPaMMHOTO MaTepHaa, JOIyCKaeT CYIeCTBEHHBIE OINOKH, HEYBEPEHHO, C OONBIINMHU
3aTpyJHEHHAMH BBIITOTHACT MpaKTHUecKue paboThl. Kak mpaBuio, OLeHKA «HEYJOBIETBOPUTENBHOY» CTABUTCSA CTYJCHTaM, KOTOPEIE
HE MOTYT IPOJIOJDKUTH 00yueHUe O3 JOTIOIHNUTENBHBIX 3aHATHI 110 COOTBETCTBYIONIEH JUCIUIUIMHE.

Kpurepnu orieHK ypoBHsI C(hOPMUPOBAHHOCTH KOMIIETCHITHH M BBICTABJIEHHE OI[EHOK 110 KypcoBoMy mpoekty (KIT):

- BrIcoxuil ypoBeHb OCBOSHHUSI KOMIIETEHIIUIA, OLEHKA OTIMYHO»: paboTa BEIOTHEHA Ha BBICOKOM IIPO(ECCHOHANIBHOM YPOBHE.
ITonHOCTBIO COOTBETCTBYET MOCTABIEHHBIM B 33JaHUH LIEIAM U 3aaadaM. [IpencTaBneHHbll MaTepran B OCHOBHOM BEPEH,
JOIIyCKalOTCsl MeNTKne HeTo9HOCTH. CTyIeHT cBOOOZHO OTBEYAET HA BOMPOCHI, CBA3aHHBIE C MPOEKTOM. BrIpaxkeHa ciocOOHOCTH K
npodeccroHanbHOI afanTayy, HHTEPIPETAUH 3HAHUI U3 MEXIUCIUITHHAPHBIX o0nacTeil.

- IoBbIIEHHBIH YPOBEHb OCBOCHUS KOMIICTCHIIMH, OLIEHKA «XOPOLIO»: padoTa BBIIIOIHEHA HA JOCTATOYHO BHICOKOM
npodeccHOHaIBHOM ypoBHE. JlomymieHo 10 3 HerpyObIx ommOOK, He BIHUSIOIIMN Ha pe3yabTaT. CTyIeHT OTBEYaeT Ha BOIIPOCEHL,
CBSI3aHHBIE C IPOEKTOM, HO HEJIOCTATOYHO IIOJIHO.

- IToporoBblil ypoBeHb OCBOEHUS KOMIIETEHIIMN, OLIEHKA «yJI0BIETBOPUTEIBHO»: YPOBEHb HEJOCTATOYHO BHICOK. JlomyiieHo a0 5
ommOOK, HE CyIIECTBEHHO BIMSIONIIMX HAa KOHEUHBIH PE3yIIbTaT, HO X0 PeIeHNs BepHblil. CTyJeHT MOXKET OTBETUTS JIMIIb HA
HEKOTOPBIE U3 3aJJaHHBIX BOIIPOCOB, CBS3aHHBIX C IIPOEKTOM.

- [oporoBelit ypoBeHb OCBOCHUSI KOMIIETEHIHN He C(POPMHUPOBaH, OIIEHKA «HEYAOBICTBOPUUTEIBHOY»: Pab0Ta BHIIIONHEHA HA
HHM3KOM ypoBHE. J{omyIeHs! rpyOble omuOku. Pemenne npuHuunumanbsHo He BepHo. OTBETH! Ha CBSI3aHHBIE C TPOEKTOM BOIIPOCHI




00HapyKMUBAIOT HEMOHNMAaHKE NTPEAMEeTa M OTCYTCTBHE OPHEHTAINY B MaTepUalle IPOEKTa.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

OOyt MOpsSIOK IMPOBEAEHHUS MTPOLIEyPhl OLICHUBAHUS 3HAHUH, yMCHUH, HABBIKOB U (MJIHM) OIBITA AESITEIIBHOCTH, COOTBETCTBHE
HMHIMKATOpaM IOCTIDKEHHS C(hOPMHUPOBAHHOCTH KOMIICTEHIIHH OTIpe/IeNieH B CIEAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TTonosxeHue o TeKyuiel arrectauuy 3Hanuil odydatomuxcs B HUMU [ATAY (B neiicTByOMEH pefakiumm).

2. TTonoskenue o MPOMEKYTOYHOH aTTeCTallii 00yYaOIIUXCs 110 IIPOrpaMMaM BBICILIETO 00pa3oBaHus (B ICHCTBYIOIIECH peJaKIINH).
JIoKyMeHTHI pa3MeleHsl B CBOOOTHOM foctyte Ha opunnansaoM caiite HUMU lorl’AY https://ngma.su/ B pa3nene: ['maBHas
ctpanura/Ceenenns 06 00pa3zoBaTeIbHON opraHu3anun/JIokabHBIC HOPMATHBHBIC AKTHI.

7. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECITIEYEHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnyemast 1uTeparypa

7.1.1. OcHoBHas1 JIMTEpaTypa

ABTOpBI, COCTaBUTENU

3armaBue

W3marensCcTBO, TOI

JI1.1 | XKypba M.T"., CokosioB | BomocuaGxenue. I[IpoeKTHpOBaHUE CUCTEM U COOPY KESHUI: Mocksa: ACB, 2010,
JLA. ydeOHOe TocoOue ATt CTYACHTOB O0YIEHHIO MO CIICIIHAIBHOCTH
"BonmocHabxeHre U BOJIOOTBECHHE" HAPABICHHUIO MTOATOTOBKHI
"CtpoutenscTBo" : B 3 TOMax
JI1.2 | XKypba M.T"., CokosioB | Bomocua0sxenue. I[IpoeKTHpOBaHUE CUCTEM U COOPY KSHUI: Mocksa: ACB, 2010,
JLN. yaeOHOe mocoOue ATt By30B IO CIEIHATBHOCTH
"BoxocHabkeHue 1 BOJOOTBECHHE" HAPABICHHIO [TOITOTOBKH
"CrpoutensctBo”". B3 T
JI1.3 |BacumseB A.M., WmxeHepHbIe CHCTEMBI BOIOCHA0KESHUS X BOJIOOTBEICHHS: Hosouepxacck, 2016,
Onmneiinuk P.A., y4eOHoe mocodue Ist CTYJICHTOB M MarlCTPOB HAIPaBJICHUS http://biblio.dongau.ru/MegaPr
Kaptyzosa T./I. "TTpupoaoo0yCTPORCTBO M BOJONONb30BaHUE" oNIMI/UserEntry?
Action=Link FindDoc&id=114
924&idb=0
JI1.4 |(IlerpoBE.T. TexXHOIOTHS OYMCTKU IPUPOAHBIX BOX M 00paboTka ocajka: Cankr-IletepOypr: III'YTIC,
yuaeOHOe mocobue 2020,
https://e.lanbook.com/book/156
022
JI1.5 |Momnuanosa P. A. CucTeMbl BOJIOCHA0XKEHHS: yaeOHOe mocoOre Yoa: YTHTY, 2019,
https://e.lanbook.com/book/179
280
7.1.2. JlonoiHUTEIbHAS JIUTEPATYpPa
ABTODBI, COCTABHTEITH 3arnaBue W3narenbcTBO, roj
JI2.1 |IlaBaunosa N.N., Bonocnabxenne u BOIOOTBeICHHE: YIEOHUK JIJ1s1 OaKaIaBpoOB 1O Mocksa: IOpaiit, 2012,
baxenos B.1. cnenuaigbHOCTH "BomocHabxeHHe H BOZOOTBEeICHUE"
JI12.2 | Camycs O. P., BomocHa0xeHne 1 BOZOOTBEICHNE C OCHOBAMH THIPABINKH: Mocksa ; bepnun: [lupexr-
OgcsaankoB B. M., y4eOHOe mocodue Menua, 2014,
Konnpatses A. C. https://biblioclub.ru/index.php?
page=book&id=253622
JI2.3 | Yynnosckuii C. M. VilydnieHue KauecTBa MPUPOIHBIX BOJ: yueOHOE TOcoOHe Mockga ; Bonorna: Muadpa-
Wnxenepus, 2017,
https://biblioclub.ru/index.php?
page=book&id=466773
JI2.4 | HoBouepk. HHX.- VYiydieHue kauecTBa MPUPOAHBIX BOJI: METOJI. YKa3aHUs K Hosouepxacck, 2021,
MEJAOp. UH-T MPaKTHY. 3aHATUSIM U BBITIOJH. Kypc. TIPOEKTa JIsl OakalaBpoOB http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct. | Bcex ¢hopM 00yueHHsI HAIPaBICHUS ITOTOTOBKH oNIMI/UserEntry?
T.JI. Kapty3oBa "TIpupo000yCTPORCTBO U BOIOMOIL30BaHKE" Action=Link FindDoc&id=39
5231&idb=0
7.2. IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu "UHTepHeT"
7.2.1 OdunmanbHbI caiiT MUHHCTEpCTBA CTPOUTENLCTBA U | http://www.minstroyrf. ru/
KKX PO
722 OIeKTpOHHBIH (OH NPABOBOH U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH JOKyMEHTAIMN
7.2.3 HupopManmoHHbIe, CIPAaBOYHBIEC U TOMCKOBEIC Rambler, Google, SInnekc
CUCTEMBI
7.2.4 DneKTpoHHass OMOJIMoTeKa CBOOOTHOTO TOCTYIIA http://www.window.edu.ru/




7.2.5 WNudopmanmonno-npasosoii mopran TAPAHT.PY http://www.garant.ru/
7.2.6 Crpasoyunas cucrema KoncynsranT ITnroc http://www.consultant.ru/
7.2.7 Od¢unmansuenii caiitt HUMU Honckoii [AY ¢ http://www.ngma.su/
JIOCTYTIOM B 3JIEKTPOHHYIO OUOINOTEKY
7.3 IlepedyeHs MPOrpaMMHOI0 oGecTieYeHu s
7.3.1 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
7.3.2 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6nuen3nonnsiii gjorosop Ne 27-P15 ot 13.04.2015 ¢
3D OO0 "ACKOH-IOr" (JInunienznonHoe 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 HCTIONB30BaHUS POTPAMMEI « Y MHAs BOJIa»
[IPOEKTUPOBAHUS CUCTEM BHYTPEHHETO BOAOIIPOBOAA Pext. 1.0 ot 01.07.2021 r OO0 «AVICUTEK»
U KaHAJIH3aI[HH
7.3.5 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cyonunensuonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Codo1Jlaitn Tpeita»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.6 AdobeAcrobatReader DC JIuneH3nOHHBII TOTOBOP HA TIPOrpaMMHOE 00ecTrieueHre s
MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpouno).
7.4 Tlepevyenb NHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3br nanabix OOO HayuHnas snekrpoHHas http://elibrary.ru/
OoubIoTeKA
742 Bazer manapix OO0 "T'pocc Cuctem.MHpOpManus u http://www.rpoccuado.pd
pemeHus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI (MOAY JIST)
8.1 8 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeAcTBaMH 00yUeHHsI, CITyKaIlUMHU [T peAcTaBIeHus nHpopManru 0onbinoit ayauropuu: Habop
JIEMOHCTPAIIMOHHOTO 000pyAoBaHus (epenocHoit): Hoyroyk RUintro — 1 mt., MyJIbTUMEIWHHOE
BHJICOTIPOCKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ sxpanoMm — 1 mit.; YuebHo-
HarsITHBIE Tocoous (26 mt.); JlaboparopHoe 000pyAOBaHHE: MOJENh TPEXKOIBIEBON
BOJIOIIPOBOIHOM ceTH, 1abopaTopHas ycTaHOBKa « OYHCTKA BOJBI C IOMOLIBIO YCTAHOBKH OOPATHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIe YaCTH CHCTEMBI BHYTPEHHEH KaHAIN3aIlui U BHYTPCHHETO
BOZIOIIPOBO/Ia», MAKETHI 3aIIOPHO-PETYIMPYIOIIEH, BCIOMOTATENIbHOM, TPeI0XPaHUTEIHHON
apMaTypbl, 1a00paTOpHBIN CTEH IJIi MOHTaXa acOeCTOLEMEHTHBIX TPYO, 1a00paTOpHBINA CTEH IS
MOHTa)Ka YyTYHHBIX TPYO, JTaOOpaTOPHBIA CTEHN U OOPE3KH M CBAPKHU ITOTUIPOIHICHOBBIX TPYO;
Jocka ? 1 mit.; Paboune mecta ctyieHToB; Pabodee MecTo mpenojaBaress.
8.2 7 CrnenmanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMy 00yUeHHsI, CITy>KAIIUMHU IS PeACTaBICHHUs HH(POPMaLU OOJBIION ay JUTOPUH:
Habop neMoHCTpalimoHHOTo 000pynoBanHus (epeHocHoi): HoyToyk RUintro — 1 miT.,
MYJbTHMEIMIHOE BUICONPOCKIIMOHHOE 000pymoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanoM — 1
mrT.; YueOHO-HamIAaHbIe mocobust — 14 mr.; JlabopaTtopHoe obopynoBaHue: MakeTsl
neHTpoOexxHbIX HacocoB tuma K, KM, /I, M, B. — 6 mr.; Maxkets! oceBoro (tun O) Hacoca — | mr.;
MakeTsl norpysxubsix Hacocop ATH, OIIB — 2 mit.; Maket crpyiiHoro Hacoca — 1 mr.;
JeiicTByromas MOJIeNb IIEHTPOOEKHON HACOCHO! YCTAaHOBKH C YaCTOTHBIM MpeoOpa3oBaTeliem,
MIpeIHa3HAYCHHBIX ISl CHATHSI OCHOBHBIX XapaKTePUCTUK HACOCA, a TaK JKe ISl U3yUeHHsI
MapauIebHOTO U MOCIEA0BATEIFHOTO IPHCOCIMHEHNUS IBYX HACOCOB, HCCIICIOBAHMUS IIPOIIECCOB
KaBUTAIIUH U SHEProcOepekeHus npu padoTe HacocoB. [{udpoBbie MAaHOMETPBI, YIILTPa3BYKOBOH
pacxooMep, aHAJIOTOBBIN BaKyoMeTp — 1 mT.; MakeTsl pabodux KoJec IEHTPOOSKHBIX HACOCOB U
Pa3IMYHBIX THIpaBIMYecKuX MamuH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 wt.; Paboune Mecta crynento; Pabouee MecTo npermogaBaTeds.
8.3 12 CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CHECIHATI3HPOBAHHON MEOCIBI0 H TEXHIYECKIMU

CpeICTBaMH O0YYEHHS, CIy KaIlUMHU TSI IPEICTABICHI HH()OPMAINH OOIBIION Ay TUTOPHH:
Habop nemoHcTpanuoHHOro o6opynoBanus (neperocHoit): mpoekrop NEC VT 46 - 1 mir., 3xpaH - 1
IUT., HeTOYK - 1 mT.; Y4eOHO-HaIIsIHbIE TOCOONS: MaKeThl, IuIaKkaTel; Paboune MecTa CTyICHTOB;
Pabouee mecto npenopasarenst; Jlocka ayautopHas — | mr.

9. METOOAUMYECKUE YKA3ZAHUA JJISA OBYYAIOIINUXCS 11O OCBOEHUIO JUCIUIIJIMHBI (MOIYJIST)

METOANMYECKUE MATEPUAJIBI, OITPEJEJIIOIIUE ITPOLEAYPBI OLIEHMBAHU S 3HAHUU, YMEHUHN, HABBIKOB
U (AJIN) OITBITA JEATEJIBHOCTU, XAPAKTEPU3Y-IOILIUE DTAIBI ®OPMHUPOBAHM S KOMITETEHLMI

OOmuit mopsIIoK MPOBEJEHUS IPOLEAYPHI OLIEHUBAHUS 3HAHUH, yMEHUH, HABBIKOB U (MJIH) OMbBITA AESTENbHOCTH, COOTBETCTBHUE
MHIUKATOpaM JIOCTIKEHHS C(hOPMHUPOBAHHOCTH KOMITETCHIIHH OTIPEJICNICH B CICAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:




1. TTonosxeHue o TeKymiel arrecTauuy 3Hanui odydatomuxcs B HUMU [ATAY (B neiicTByOMEH pefakiumm).
2. TTonoskenue o MPOMEKYTOYHOH aTTeCTallii 00y4aoUXCsl 110 IIPOrpaMMaM BBICILIETO 00pa3oBaHus (B ICHCTBYIOIIECH peJaKIny).
JIoKyMeHTHI pa3MelieHsl B CBOOOTHOM focTyte Ha opunnansaoM caiite HUMU Jlorl’AY https://ngma.su/ B pasnene: ['maBHas

ctpanuna/Ceenenns 06 00pa3zoBaTeIbHON opraHu3anun/JIokanbHbIe HOPMATHBHBIC AKTHI.
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