





1. IINTAHUPYEMBIE PE3YJIbTATBI OBYUHEHUA 110 JUCIIMITIJIMHE

Konx n sammenoBanune
KOMIIETEHIIN U

KOI[ N HAUMCHOBAHHC MHANKATOPA JOCTUIKCHUA

(pe3ybTaT OCBOCHUS) KOMITCTCHIHH

[IKO-1 I[TIKO-1.1 BsiO0op UCXOIHBIX JaHHBIX JJIS

CnocobHOCTh BBITIOJIHATD | IPOEKTUPOBAHUS CUCTEMBI BOJIOCHAOKEHHUSI

paboThl MO MPOCKTUPOBAHUIO | (BOJOOTBEACHUS)

cucreM  BojgocHaOxkenusa M | [IKO-1.2  BsiGop HOpMaTHBHO-TEXHUIECKHAX H

BOJIOOTBEICHUS HOPMAaTHBHO-METOJUYCCKUX JIOKYMEHTOB IS
MIPOCKTUPOBAHKS CUCTEMBI UJTH COOPYKEHUN
BOJOCHA0XEHUS (BOJTOOTBEICHUS)
[IKO-1.3 BpiOOp THUIIOBBIX TEXHUYECKUX
(TEXHOJIOTMYECKUX ) PEIICHUI CUCTEMBI
BOJIOCHA0KEHUS (BOJOOTBEACHHS) B COOTBETCTBUU C
TEXHUYECKUM 3aJIaHUEM
[IKO-1.4  BpsiOop TUIIOBOTO KOMIIOHOBOYHOTO
pELIeHUs] CUCTEMBI (COOPYKEHMIT) BOJOCHAOKEHUS
(BOIOOTBEICHUS)
I[IKO-1.6 IloaroroBka u odopmiieHHE
rpaguUecKoil 4YacTh MPOEKTa CUCTEMBI (COOPYKEHHUS)
BOJOCHA0XeHUs (BOJOOTBEACHUS)

[1KO-2 [IKO-2.1 BsinonHeHWe rTUaPaBIMYECKOTO pacyéTa

CriocoGHOCTD BBITIOJIHATH | BOJIOIPOBOJIHBIX CETEH

pacyeTsl cucTeM U coopyxkeHui | [IKO-2.2  BrinonHeHue ruipaBIudeckoro pacuéra

BOJIOCHA0KEHUS U | BOJOOTBOJISIININAX CETEH

BOJIOOTBEICHUS [IKO-2.3  BrimosHeHHe THAPABINYECKOTO pacuéra
BHYTPEHHHX CeTel BOJAOCHA0XKEHUS (BOJOOTBEACHUS)
I[IKO-2.4  Pacuer OCHOBHBIX TEXHOJIOTHICCKUX
napameTpoB pabOThl CUCTEMBI (COOPY>KEHUI )
BOJOCHA0XeHUsI (BOJIOOTBEICHHSI)
[IKO-2.5 [IloaroroBka TEeKCTOBO YacTH
MIPOEKTHOM JJOKYMEHTAITUN CUCTEMBI (COOPYKEHUIA)
BOJIOCHA0XeHUs (BOJOOTBEICHUS)

[TIKO-3 [IKO-3.1 Bpsi6op HOpMATHBHO-TEXHUYECKUX U

CriocoOHOCTh OPraHU30BBIBaTh | HOPMATUBHO-METOAMYECKHUX TOKYMEHTOB,

TEXHOJOTHYECKHE  TPOIECCHI | OTMPEACTAIONINX TEXHOIOTHUECKHUE TapaMeTphl

paboThl CUCTEM W COOPYKEHHUH | pabOTHI CHCTEMBI H COOPYKEHUI BOIOCHAOKCHHS

BOJIOCHAOKEHUS U | (BOJOOTBEICHNS)

BOJIOOTBE/ICHUS

[TKP-3 Cnoco6nocts | [IKP-3.3  KoHTposb cobitoieHrst HOpM, MPaBwiI U

OpraHU30BbIBaTH PabOTHl IO | METOIOB TEXHUYECKOM IKCIUTyaTalluu

AKCIUTyaTallil, TEXHUYECKOMY | 00€CTICUNBAIOIINX CAHUTAPHYIO U IKOJIOTHYECKYO

OOCTYy)KUBaHUIO ¥  PEMOHTY
CUCTEM  BOJOCHAOXEHUS U

0e30macHOCTh (PYHKITMOHUPOBAHUS CUCTEMBI U
COOPY’KEeHHI BOJJOCHAOKEeHHUS (BOJOOTBEICHNS)




Kona n sammenoBanune
KOMIIETEHIU U
(pe3yabTaT OCBOCHHUS)

KOI[ N HAMMCHOBAHUC MHAUKATOPA JOCTHUIKCHUSA
KOMIICTCHIIUHN

BOJOOTBCIACHM A

Konx n sammeHnoBanme
VHJINKATOPA TOCTHKECHUS
KOMIETEHIIUHA

HanmenoBaHme mokaszaress OlleHUBaHUs
(pe3ynbTaTa 00y4YeHHUs MO JUCHUILIUHE)

I[IKO-1.1 BsiOop UCXOIHBIX
JTAHHBIX JJIS IPOCKTUPOBAHUS
CHUCTEMBI BOJIOCHA0KEHUS

3HaeT cocTaB HNCXOAHBIX JAaHHBIX JJIA
IMPOCKTUPOBAHUA IIPOMBIIIIICHHBIX CUCTCM
BOI[OCH3.6}KCHI/ISI N BOJOOTBCACHH

HNmeeT HaBBIKU c6opa HCXOAHBIX JaHHBIX AJIA

(BOJIOOTBEICHMS) IPOEKTUPOBAHUS TPOMBIIIJIEHHBIX CUCTEM
BOJIOCHA0KEHUS] M BOJOOTBEIACHMSI
3HaAEeT COCTaB NMPOEKTHOW TOKYMEHTALWH,
HOPMATUBHO-TIPABOBbIE 1 HOPMATUBHO-TEXHUYECKHE
[IKO-1.2  Bsibop p P p

HOPMAaTUBHO-TEXHUYECKUX U
HOPMAaTHUBHO-METOIMUECKUX
JOKYMEHTOB JIJIsI
MPOEKTUPOBAHUS CUCTEMbI WJIN
COOpYKEHUN BOJIOCHAOKEHUS

JTOKYMEHTBI, PETYJIMpYIomue paboTy u
KOHCTPYHPOBAHUE CUCTEM MTPOMBITTUICHHOTO
BOJIOCHA0KEHHUS U BOJOOTBEACHUS

MMeeT HaBBIK aHAJIHU3a COOTBETCTBUS CUCTEM
MIPOMBIIIIJICHHOTO BOJIOCHA0KEHUS ¥ BOJOOTBEACHUS
MIPOCKTHON CTPOUTEIHHON JOKYMEHTAIIUH

(BomoOTBEACHUS)
TpeOOBaHUSIM HOPMATHUBHO-IIPABOBBIX U HOPMATUBHO-
TEXHUYECKUX JIOKYMEHTOB

[IKO-1.3 BpiOop TUNOBBIX | 3HAET THUIOBBIE PEIICHUS TMPU MPOCKTUPOBAHUU

TEXHUYCCKUX
(TEXHONIOTMYECKUX) pEelIeHUI
CHUCTEMBI BOJIOCHAOXKEHUSI
(BOOOOTBEICHUS) B
COOTBETCTBUH C TEXHUYECKUM
3aJlaHUEM

MPOMBIIUIEHHBIX ~ CHUCTEM  BOJOCHAOXEHUS U
BOJIOOTBEJCHUS

NMeer mnpakTHuecKMe HaBBIKHU BBIOOpPAa TOTOBBIX
TEXHUYECKUX PELICHUN NIPU NMPOEKTUPOBAHUU CUCTEM

IMPOMBIIIJICHHOTO BOI[OCH8,6)K€HI/ISI 1 BOJOOTBCACHU

[IKO-1.4  BsiGop TUIOBOTO
KOMIIOHOBOYHOTO PEIICHUS
CUCTEMBI (COOPYKEHUI)

3HaeT OCHOBHBIC THUITOBBIE KOMIIOHOBOYHEBIC PCIICHUA
060py,HOBaHHH B CHUCTCMax IIPOMBIIIJIICHHOT'O
BOI[OCHa6)KeHI/I$I N BOJOOTBCACHHNA

HNmeet IMPAKTUYCCKUC HABBIKU BI>I60pa T'OTOBBIX

BOJIOCHAOKEHUS TUTIOBBIX KOMIIOHOBOYHBIX PEIICHUN 000pYyI0BaHUS B
(BOIOOTBEICHUS) CUCTEMaX TMPOMBIIUIEHHOTO  BOJIOCHAOXKEHHUS U
BOJIOOTBEJICHUS
3HaeT cocTaB U mpaBuia opopmiieHHs Tpapuyeckon
I[IKO-1.6 IloaroroBka u 4acTu MPOCKTa  CHUCTEMBI MIPOMBIILJIEHHOTO

odopmiieHre Tpaduieckoin
YJaCTH MPOEKTA CUCTEMBI
(coopy»keHus1) BOOOCHA0KEHUS
(BomoOTBEACHUS)

BOJIOCHAOKEHHUS U BOLOOTBEACHUS

NMeer mpakTHYECKWE HAaBBIKM B TIOATOTOBKE U
odopMIICHHH TpapUISCKOW YaCTH MPOCKTA CHCTEMBI
MIPOMBIIIIJICHHOTO BOJOCHAOKEHUS M BOJOOTBEACHUS




Kona n sammenoBanune
VHJIMKATOPA TOCTHKECHUS
KOMIETEHIIUHA

HanmenoBaHue mokasarens OlleHUBaHUs
(pe3ynbTaTa 00y4YeHUs MO JUCHUILIUHE)

[1IKO-2.1 BeimonHeHue
THIPABINYCCKOTO pacuéra
BOJIOIIPOBOJIHBIX CeTeH

3Haer MCTOAUKHU THUAPABIMICCKOIO paCucTa CUCTEM U
ceTen IIPOMBIIIJIICHHOT'O BO,ZIOCH8,6}KCHI/ISI

MMeer mpaKkTHYECKHE HABBIKM THJIPABINYCCKOTO
pacdyeTa CHCTEM M  CETEH  IPOMBIIICHHOTO
BOJIOCHAOKEHUS

[IKO-2.2 Bwmonanenue
TUIPaBIMYECKOrO pacycra

3Haer MCTOJAUKHU I'MAPABIMYCCKOTIO pacucTta CUCTCM U
ceTel IMPOMBIIIJICHHOTO BOJOOTBCACHUA
Hmeet MMPAaKTUYCCKUC HABBIKM THAPABINYICCKOIO

BOJIOOTBOJISIIINX CETEH pacdera CHUCTEM W  CETed  MPOMBINLIICHHOTO
BOJIOOTBEICHUS
3HaeT TMOPSIOK  BBINOJHEHUS THAPABINYECKOTO
[IKO-2.3  Brimonanenue pacu€ra  BHYTPEHHUX  CeTed  BOJOCHAOXKEHUS
TUAPABINYECKOTO pacuéra (BOIOOTBECHUS)
BHYTPEHHHUX CeTel NMeer  mpakTUYECKUE€  HABBIKM  BBIMOJIHEHUS
BOJIOCHA0KEHUS TUAPABIMYECKOr0  pacuéTa BHYTPEHHUX  ceTel
(BOmOOTBEICHUS) BOJIOCHA0XEeHUS (BOJOOTBEIACHUS)
IKO-24  Pacter ocHOBHLLX 3HaeT MOPSAAOK pacdeTa OCHOBHBIX TEXHOJIOTHYCCKUX

TEXHOJIOTMYECKHUX TTapaMeTpPOB
paboOThI CUCTEMBI
(coopyrkeHuit) BOJOCHAOKCHUS
(BOAOOTBEICHUS )

napameTpoB padbOThl CHCTEMBI

HMeeT mpakTUYecKHWE HABBIKH pacdyeTa OCHOBHBIX
TEXHOJOTHUECKUX TapaMeTpoB pabOThl CUCTEMBI
(coopy>xeHuit) BogocHa0XeHus: (BOJOOTBEACHNS )

[IKO-2.5 TIloaroroska
TEKCTOBOM 4aCTH NMPOECKTHOU
JOKYMEHTALIUU CUCTEMBI

3HaeT TNOpPSAOK TOATOTOBKM TEKCTOBOW  YacTu
MPOCKTHOM JOKYMEHTAIIUU CHCTEMbI (COOPYKEHU)
BOZIOCHA0XEHUS (BOJOOTBEIACHUS)

HNmeer npakTuiecKre HaBbIKA NOATOTOBKHA TEKCTOBOU

(coopyxeHui) BOMOCHAOKEHUSI | YaCTH  NPOEKTHONW  JOKYMEHTAIlUd  CHUCTEMBI
(BOIOOTBEICHNS ) MIPOMBIILJICHHOTO BOJIOCHA0KEHUS

I[IKO-3.1 Bwsibop

HOPMATHUBHO-TEXHUUECKUX U 3HaeT TOPSJAOK TOATOTOBKM TEKCTOBOWM 4acTu

HOPMAaTHUBHO-METOJUYECKUX
JIOKYMEHTOB, OMPEACIISIONINX
TEXHOJIOTHYECKHUE TapaMeTPhI
PabOTBI CHCTEMBI
COOPY>KEHUI BOJOCHAOKEHUS
(BomoOTBEACHUS)

MPOCKTHON JOKYMEHTAIMA CUCTEM MPOMBIIIJICHHOTO
BOJIOCHAOKEHUS

NmeeT nmpakTHYeCKre HABBIKU MOJATOTOBKH TEKCTOBOM
JacTu MPOECKTHOMN JIOKYMEHTALUU CHUCTEM
IIPOMBIIIIJICHHOT'O BOJIOCHA0KCHHS

I[IKP-3.3  Kontpoman
COOJII0/IEHUS HOPM, MTPaBUJI U
METOJIOB TEXHUYECKOU
IKCIUTyaTaIuu

3HaeT MopsIIOK KOHTPOJS COOMIOACHHSI HOPM, TIPABHIT
u METOJIOB TEXHUYIECKOU IKCILTyaTaIiH
00ECTIeUNBAIOIINX CAHUTAPHYIO M HKOJIOTUYECKYIO
0€301aCHOCTh GYHKITMOHUPOBAHUS CHUCTEMBbI




Kona n sammenoBanune
VHJIMKATOPA TOCTHKECHUS
KOMIETEHIIUHA

HanmenoBaHue mokasarens OlleHUBaHUs
(pe3ynbTaTa 00y4YeHUs MO JUCHUILIUHE)

00eCITeYnBaOIINX CAHUTAPHYIO
1 9KOJIOTHYECKYO
0e30IacHOCTh
(YHKIIMOHUPOBAHUS CUCTEMBI
U COOPY)KEHUI BOAOCHAOKEHUS

IIPOMBIIIJIICHHOTO BOI[OCH&6)K€HI/I§I

HNmeet MMPAKTHYCCKUC HABBIKU CO6J'IIOI[CHI/IH HOPM,
npaBujli M MCTOJOB TEXHUYECKOM OKCILTyaTaluu,
06CCHeqHBaIOIHHX CAHUTAPHYIO W 3KOJIOTHYCCKYIO
0e301acHOCTh (1)}’HKHHOHI/IPOB3HPIH CHCTCMBI

(BOJIOOTBEICHMS]) IPOMBIIIJIEHHOTO BOJIOCHA0KEHUS
[IKP-4.1  BsiOop

3HaeT crnocoObl BbIOOpAa HOPMATHBHO-TEXHUYECKHX
HOPMAaTHBHO-TEXHUYECKUX

JOKYMEHTOB,  PErJaMEHTUPYIOIIUX  TEXHUYECKUE
JOKYMEHTOB,

pelieHus B cepe BOJOCHA0KEHNS U BOJOOTBEICHUS
perlaMeHTUPYIOLIUX

HMmeeT npakTuyeckue HaBBIKM BbIOOpa HOPMAaTHUBHO-
TEXHUYECKUE

(TEXHOJIOTUYECKHUE) PEUICHUS B
chepe BojIoCHAOKEHUS 1

TEXHUYECKUX  JOKYMEHTOB, PErJaMEHTUPYIOIIHNX
TEXHUYECKUE pelleHusl B cepe BOJOCHAOKEHUS U
BOJOOTBEICHUS

BOJIOOTBEJICHUS

3HaeT CnocoObl OILIEHKH COOTBETCTBUSI CHUCTEMBbI
TKP-45  Ouenxa .

BOJIOCHAOXeHUsI  (BOJOOTBEACHUS)  TPEOOBAHUSIM
COOTBETCTBHS CUCTEMBI . .

HOPM CAaHUTAPHOU ¥ SKOJIOTHUECKON OE30MaCHOCTH
BOJIOCHA0KEHUS

(BomooTBeieHUS) TPEOOBAHUSIM
HOPM CaHUTAPHOU U
HKOJIOTMYECKOI 0€30I1aCHOCTH

NmMeeT npakTUYeCKHe HABBIKA OIIEHKH COOTBETCTBUS
CHUCTEMBI BOJIOCHAOKEHUS (BOOOTBEICHMUS)
TpeOOBAaHUSIM HOPM CAHUTAPHOM U HDKOJIOTHYECKOU
0e301acHOCTH




2. MECTO JUCIIATLIUHBI B CTPYKTYPE OBPA3OBATEJILHON

MNPOI'PAMMBbI

KoMmnerennus IKO-1
Cnoco0HOCTh  BBINOJHATHL PadOThl MO MNPOEKTHPOBAHHUI0O  CHCTEM
BOJAOCHA0KEHUSA Y BOJOOTBEICHUSA

JlanHast koMIieTeHIusl GOpMUpYETCs CISAYIOMUMH TUCITUTIIINHAMH,

IMpaKTHUKaMH
Cragus HaumeHoBaHMsI 1MCHUILIMHBI
1 BogocHabkeHre U moroToBKa MPUPOTHBIX BOJT
2 BoooTBeieHNE U OUNCTKA CTOYHBIX BOJ
3 CanurtapHo-TexHu4yeckoe o0opyaoBanue 3nanuil. HacocHsle cranuuu
4 CrpoutenpHble KOHCTPYKIMH U TEXHOJIOTHUS BO3BEICHUSI 00bEKTOB BOJOCHAOKEHUS U
BOJOOTBEICHUS
5 OCHOBBI IPOMBIIIEHHOTO BOJIOCHA0KEHUS M BOJJOOTBEACHHUSI
6 ['MIpOTEXHUYECKUE COOPYIKEHHUSI
7 ABTOMAaTH3aIUs CUCTEM BOJAOCHAOKEHHUS U BOJIOOTBEICHHS
8 Cetu u cOOpyKEHHsI BOJOCHA0KEHHUS U BOJIOOTBEICHUS
9 BoaHoe X035 CTBO MPOMBIIIICHHBIX MPENPUSTAN
10 PexoHcTpyKuMsl cucTeM BOIOCHA0XKEHUSI M BOJJOOTBEACHMUSI
11 OcHOBBI aBTOMATHU3HUPOBAHHOT'O ITPOEKTUPOBAHMSI CAHUTAPHO-TEXHUYECKUX CUCTEM
12 [Ipouecchl u annaparsl BOJONOATOTOBKH M OYUCTKH BOJL
13 PU3NKO-XUMHUYECKUE METOIbl IOATOTOBKU IPUPOJIHBIX BOJL
14 DU3UKO-XUMHUYECKUE U XUMUKO-OMOIOTHUECKHE METOIbl OUUCTKH CTOYHBIX BOJI
15 OCHOBBI aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHMSI CETEH BOJIOCHAOKEHUS U
BOJIOOTBE/ICHUS
16 [Tpon3BOCTBEHHAS UCTIOJTHUTENBCKAS MPaKTHKA (6)
17 [Tpou3BoCTBEHHAS MPEIUIIIIOMHAs MTPAKTHKA (4)
IMKO-2

Cnoco0HOCTb BBINOJHATH PACYeThl CUCTEM U COOPYKEHUIT BOTOCHAOKEHUS
U BOAOOTBEICHUSA
JlanHast KoMIieTeHIusE POPMUPYETCsI CIETYIONTUMU AUCITUTUIMHAMH,

MPAKTUKAMHU
Cragus HaumeHoBaHMsI TMCIUIUIMHBL
1 BojocHabxeHne U NoAroTOBKa MPUPOIHBIX BOJT
2 BoaooTBereHnEe M OUYUCTKA CTOYHBIX BOJ
3 CanuTapHO-TeXHHYECKOE 000pyaoBaHue 31aHui. HacocHble cTaHInu
4 CrpoutenbHble KOHCTPYKIIUH U TEXHOJIOTHSI BO3BEACHUSI OOBEKTOB BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS
5 OCHOBBI TPOMBIIIJIEHHOT'O BOJJOCHA0KEHHSI U BOJIOOTBEICHHSI
6 ['MIpoTEeXHUYECKHUE COOPYKEHHUSI
7 MatemaTtuyeckoe MOACIMPOBAHUE CUCTEM BOJOCHA0KEHHS U BOJOOTBEACHHUS
8 CetH U cOOpY>KeHUS BOJOCHA0KEHHUS U BOJOOTBEICHHS
9 BoHOE X03511ICTBO MPOMBINIJIEHHBIX NPEATPHUITHI
10 PekoHCTpYyKIMS CHCTEM BOJOCHA0XKEHHS U BOJOOTBEICHHSI
11 OcHOBBI aBTOMATHU3HUPOBAHHOTO MMPOEKTUPOBAHMSI CAHUTAPHO-TEXHUYECKUX CUCTEM




12 [Tporieccsl U anmapaThl BOAOIOATOTOBKH U OUHUCTKU BOJI
13 OHU3UKO-XMMHUYECKHE METO/IbI MIOATOTOBKH MPHUPOTHBIX BOJ
14 DU3NKO-XUMHYECKUE U XUMUKO-OMOIOTHUECKHUE METOIbI OUUCTKH CTOYHBIX BOJI
15 OCHOBBI aBTOMaTU3WPOBAHHOTO IIPOCKTUPOBAHUS CETEH BOJOCHA0KEHUS U
BOJIOOTBEJICHUS
16 [Tpon3BOCTBEHHAS HCTIOJTHUTEIBCKAS MPAKTHKA (6)
17 ITpon3BOACTBEHHAS MPEIUIUIOMHAS NMPaKTHKA (4)
MKO-3

CnocoOHOCTH OPraHM30BbIBATH TEXHOJIOTHYECKHE MPOIeCcChl Pa0d0ThI
CHCTEM U COOPY:KeHHUIi BOAOCHAOKeHUS U BOI0OTBeeHMsl [[aHHas
KOMITETCHIIUS (POPMUPYETCSI CICAYIONTUMH TUCIUIUIMHAMHA, TPAKTUKaAMHU

Cragus HaumeHoBaHusI TUCIUILIMHBL
1 KoHTpoJib KauecTBa BOJIbI
2 BojocHabxeHne U IOAroTOBKA IPUPOIHBIX BOJ
3 BonooTBeieHre U OYMCTKA CTOYHBIX BOJ
4 CaHuTapHO-TEXHUYECKOE 000pya0BaHue 31anuil. HacocHbIe cTaHnuu
5 CtpoutenbHble KOHCTPYKIUU U TEXHOJOTHUSI BO3BEICHHS 00BEKTOB BOJOCHA0XKEHUS U
BOJIOOTBEJICHUS
6 OcCHOBBI IPOMBIIIEHHOTO BOJIOCHA0KEHUS] M BOJJOOTBEACHHUSI
7 ['uapoTEeXHUUECKHE COOPYKEHUS
8 Cetu U cOOpyKEHHsI BOJOCHA0KEHUS U BOJIOOTBEICHUS
9 BoaHoe X0351MCTBO MPOMBINIICHHBIX MPENPUSTHI
10 [Iporieccsl u anmaparsl BOJOMOTOTOBKH M OYUCTKH BOJT
11 DU3UKO-XUMHUYECKUE METOIbI TOATOTOBKU MPUPOJIHBIX BOJ
12 DU3HKO-XUMHUECKHE M XUMUKO-OUOJIOTHYECKHUE METO/Ibl OUUCTKU CTOYHBIX BOJ
13 ITpon3BOACTBEHHAS TEXHOJOTHYECKas MPaKTUKa (4)

IKP-3 Crioco0HOCTh OPraHu30BbIBATH PA0OTHI 0 IKCILIyATAIIUH,
TEXHUYECKOMY 00CJYKMBAHUIO M PEMOHTY CHCTEM BOJAOCHAOKEHUS U
BO/I0OTBe/ICHU S

JlanHast KoMIieTeHIus: POPMUPYETCSI CICTYIONTUMU AUCITUTUIMHAMH,
MpaKTUKaMu

CTaI[I/ISI HanmenoBanus JAUCHUITIIMHBI

1

BOI[OCH8.6)KGHI/I€‘ 1 IIOATOTOBKA NPHUPOAHBIX BOJ

BomooTBeneHne 1 OYMCTKA CTOYHBIX BOJI

CanuTapHO-TeXHHYECKOE 000pyA0BaHue 31aHui. HacocHble cTaHIuu

OCHOBBI IMPOMBIIIJICHHOT'O BO,Z[OCHa6)KeHI/ISI 1 BOJOOTBCACHUA

['MIPOTEXHUUECKUE COOPYKEHUS

SKCHHyaTaL[I/IH 1 HaJlagKa CUCTCM BOI[OCH8.6)K6HI/I}I 1 BOJOOTBCIACHUA

PeKOHCTp}IKIII/ISI CHCTEM BOI[OCH&6)K€HI/I$I 1 BOJOOTBCACHUA

HpOLICCCBI W almapaTbl BOAOIOATOTOBKU M OUUCTKHU BOJ

OO N WIN

DU3NKO-XUMHUYECKHE METObI OATOTOBKH IMPUPOAHBIX BOJ

[EY
o

DUBUKO-XUMHUYECKHE U XUMUKO-OHOJIOTMUECKUE METOAbI OUUCTKH CTOYHBIX BO/

[
[

[Tpou3BoCTBEHHAs TEXHOJIOTHYECKAs MpaKkTHka (4)




3.0bEM JUCIHUIIJIMHBI

OO611ast TPYI0eMKOCTh AUCHMILIMHBI cOCTaBisgeT 3 3a4. enuuuil, 108 gacos.
dopMa NpOMEKYTOUHOMN ATTECTALIMU — 3a4ET

Bun yue6GHo# paboThI Bcero | Cemectp | Cemectp
4acoB Ne 8 Ne 9
OO0mmast Tpy10€MKOCTh 108 108
JUCITUTIIMHBI, 9ac
KonTakTHas padora 8 2 6
(ayauTopHbIe 3aHATHSA),
B T.4.:
JIEKIIAN 4 2 2
JabopaTopHbIe
IPAKTHYECKUE 4 4
CamocrosiTe/ibHAS 100 100
padoTa CTyAeHTOB, B TOM
qyucJIe:

KypcoBoii mpoekr
KypcoBas padota
Pacuetno-rpaduyeckoe
3aJlaHus

NuanBuayanpHOE 9 9
JIOMaIlTHEE 3aJaHHNE
lpyeue 6uovt 99 99
CAMOCMOSIMENbHOU
pabombi
dopMa MpOMEKyTOUHast | 3a4der 3ayeT
aTTecTaIus
(3auer, PK3aMEH)




4.COAEPKXAHUE JNCIUAIT/IMHBI
4.1 HamMeHOBaHUE TeM, UX COep:KaHuEe U 00beM

Cemectp 8, 9

No paznena

HanmenoBanue
pasjierna JUCIUTUINHBI
(kpaTkoe coaepkaHue)

Bunpl yueOHOI Harpy3ku u ux
TPYZAOEMKOCTb, 4Yac.

Jlexnun

[IpakTnueckue

3AHATHUA
JlaboparopHbie

DA0OTEI
CamocrosTeapHas
padora

Bcero vacos

CemecTtp 8 (ycTaHOBOYHAS CECCHs)

Cemectp 9

Oo01mme cBeeHHS 10 NPOEKTHPOBAHUIO CHCTEM
NPOMBIIIJICEHHOT0 BOAOCHAOKEHUA U
BOJ0OTBeICHHUS
O6mwme ceepenus o npeamere « OCHOBBI
IPOMBIIIJICHHOTO BOJAOCHA0XKEHUS U BOJJOOTBEACHUSDY
Bsenenue. OCHOBHBIE KaTETOpUU BOAONIOTPEOICHUS U
BOJIOOTBEICHUS IPOMBILIJICHHBIX IPEANPUATHI.
Knaccugukarus TeXHIYECKOH BOJBI IO IIETIEBOMY
HA3HAYEHUIO.

CucreMbl NPOMBIIIJIEHHOTO BOJOCHAOKEHU S
OcHOBHBIE KaTErOpUU BOAOIIOTPEOICHUS
MPOMBINIJICHHBIX MPEATNPUATHI H UX OCOOSHHOCTH.
CucreMsl 00111er0 BOJOCHA0KEHUS TPOMBIIIIICHHBIX
npeanpustiii. CymecTByOIMHUE CXeMbI CUCTEM
BOJOCHA0KEHUS TPOMBIIUICHHBIX MPEANPUSITHIA.
Hcrounnky mpou3BOACTBEHHOTO BOJOCHA0KEHUS.
[IpsmoTounas cuctema BogocHaOxkeHus. O00poTHAS
CcXeMa CHUCTEMbI BOJIOCHAOKEHHS TIPOMBITINIEHHBIX
npeanpusaTiii. TeXHUKO-2KOHOMUYeckoe 000CHOBaHUE
BBIOOpA CUCTEMBI MIPOU3BOJICTBEHHOTO BOIOCHAOXKECHHUS
MPOMBILIIIEHHOTO NPEANPUATUSA. Y CIOBUS
00BbEIMHEHUSI TIPOMBIIIIIEHHBIX U TOPOJICKUX
BOJONPOBOAOB. PerynnpoBanue KoJIn4yecTBa BOJbI U
CBOOOJTHBIX HAMOPOB /ISl TOTpeOuTenel B MpoOM30HeE.
BonocHabxeHrne 00beKTOB CTPOUTEIHCTRA.

20

21

Pacxoa Boabl Ha NPOMBILIJIEHHOE BOIOCHAOKEHUE.
Ornpenenenne pacxo/ia BOJbI Ha IPOU3BOICTBEHHbIE
HYX1b1. OTIpeiesieHrne pacxo0B BOJIBI IIPH BOJISTHOM U
OXJIAAUTENBHOM OXJIaXKAeHUU. OnpeneneHrue pacxoaoB
BOJI Ha XO3SMCTBEHHO-TIMThEBbIE HYX bl OTNpeeieHne
pacxoJ10B BOJ HAa MPOTUBOMNOKAPHBIE HYK/bl. BoHBII
OaJlaHC MPOMBIIIJICHHOTO PEANPHUSITHS.

17

OcobennocTu 00padOTKH BOABI NPOU3BOACTBEHHOI0
Ha3HauyeHusl. TpeOoBaHUS K KaueCTBY BOJIbI
IPOM3BOJICTBEHHOTO Ha3HAYeHUs. MeTOo/Ibl M CIIOCOOBI
OYMCTKH B IMMPONU3BOACTBECHHBLIX CUCTEMAX
BOJIOCHA0XKEHUSI.




O0paboTka BoabI 1JIs1 IPeayNpe:KIeHUs KOPPO3UH

M 3apacTaHusl TPYOONPOBO/IOB HA NPOMBILILJICHHBIX

npeanpusituax. [lpuunnel u BUABI 3apactanus TpyO u
obopynoanus. [lonsTHe 0 CTAOMIBHOCTU BOJIBL.

CrabunuzanronHas o0padoTKa BOJIBI 1Jis
npefoTBpalieHus koppo3un. CTabmin3alnuoHHas
00paboTKa BOJIBI ISl IPEAOTBPAILICHUS OTIOXKEHUH
KapOOHAaTa KaJbLusl.

Oco0eHHOCTH BOIOCHAOKEHU S NPeANPUSATHI
Pa3JIMYHBIX OTpPac/iell MPOMBILLIIEHHOCTH

IIporuBonoxapHoe Bo10CHAOKEHUE
NPOMBINLTEeHHBIX NpeanpusaTuii. Knaccudukanus u
crenMaibHOe 000pyI0BaHHE IPOTHBOIOKAPHBIX
BOJIONPOBOIOB. BogocHabkeHue craioHapHbIX
YCTaHOBOK BOJIIHOT'O U IIEHHOT'O TI0’KapOTYILLIEHUSI.
[IpotuBonosxapHbie TpeOOBAHUS K HAPYKHBIM
BOJIOTIPOBOJHBIM CETSM MPOMBIIIIIEHHBIX
npennpusaTuil. Perynupytoriye u 3amnacHple EMKOCTH.
[IpoexkTrupoBaHMe CTAIMOHAPHBIX YCTAHOBOK
MIPOTUBOMNOXKAPHOTO BoioCHAO)eHUs. BHyTpeHHMe
IIPOTUBONOXKAPHbIE BOJONPOBOIBI.

10

10

IIpoexTpoBaHHMe cCHCTEM NPOMBILIJICHHOTO
BO100TBeAeHHsl. OUMCTKA CTOYHBIX BOJ B
NPOMBILLIEHHOM BoA00TBeeHun. OOmue
CBEICHUSI O BOJIOOTBOJSIINX CUCTEMAX
IIPOMBIIUICHHBIX IpeAnpusaTHil. OnpenencHue
pacxo0B IIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. Pacuer
o0beMa JI0)KIEBBIX CTOYHBIX BOJ, OTBOJAUMBIX B CETh
NOKJ1eBOM KaHa3auuu. IIpoekTupoBanue cetn
KaHanu3auuu npeanpuarusd. Onpenenesue pacxonos
MIPOM3BOJICTBEHHBIX CTOYHBIX BoJ. Pacuer oObpema
JOKIEBBIX CTOYHBIX BOJ], OTBOJUMBIX B CETh J10KIEBOI
KaHanu3auuu. [IpoexTupoBaHue ceTy KaHaIu3aluu
npennpusaTust. @roranus v NeHHas cenapanus
IIPOM3BOJICTBEHHBIX CTOYHBIX BOA. OmnpeneneHue
pacxo/10B IPOU3BOJACTBEHHBIX CTOUYHBIX BOJ.
YcepenHeHue CTOYHBIX BOJ IO PacXoay H
KOHLIEHTPALlUU 3arps3HEHUH. I'paBUTaliMoOHHOE
paznenenne. KOHCTpYKIIMM ¥ OCHOBHbBIE PacyeThl
COOPYXEHHUM. Y TaJICHUE MEXaHUUYECKUX IIPUMECEN B
10Jie HEHTPOOEKHBIX cril. DUIBTPOBaHNE CTOYHBIX
BOJI, KOHCTPYKUUH (PUIBTPOB. XUMHUECKUE METOIbI
OUYMCTKH MPOU3BOJCTBEHHBIX CTOUHBIX.
Helitpanu3anus cTOYHBIX BOJ PEareHTHBIM U
¢unbTpanmoHHbIM criocoboMm [IpoekTupoBanue cetu
KaHanu3aluuu npeanpuarusa. OUsnko-XxuMu4ecKue
OCHOBBI uioTanuu. @U3NKO-XUMUYECKHNE OCHOBBI
neHHoil ¢guortaruu. OnpenenaeHne TEXHOIOIMYECKIX
napaMmeTpoB drotanunu. TexHOTOrHYeCKHe CXeMBbI U
obopynoBanus ais Guotauu. AacopOIMoHHAas
OUYHMCTKA IPOU3BOJICTBEHHBIX CTOUYHBIX BOJ B
JUHAMHYECKUX YCIOBMSIX. DKCTPAKIIMOHHBIE METO/IbI
OUYMCTKHU MPOU3BOJCTBEHHBIX CTOUHBIX BoA. OuncTKa
IIPOU3BOJICTBEHHBIX CTOYHBIX BOJ METOJOM HOHHOI'O

28

30




obMmeHa. [IpuMeHeHHe FIeKTpoaraIN3a U
runepuIbTpaIyK 1J1s1 00€CCOTMBaAHUS
MIPOU3BOJICTBEHHBIX CTOYHBIX BOA2.18. buonornueckas
OYMCTKA IPOU3BOJICTBEHHBIX CTOUYHBIX BO/I.
Koncrpykuun coopyxenuid. buonornueckas ounctka
BBICOKOKOHLIEHTPUPOBAHHBIX CTOYHBIX BOJ. JloouncTka
OMOJIOTMYECKH OYHIIEHHBIX CTOYHBIX BOJI

TexHoJOrn4ecKHe cXeMbl 0YHCTKH CTOYHBIX BOJ

9 OT/IeJIbHBIX MPEeINPUSTHIA. || © 6
Bcero 4 4 | - | 82| 108
4.2. Conepmaﬂue NMPaAKTUHYIECCKUX (CeMI/IHapCKI/IX) 3aHATHH.
No HaunmenoBanue Tema mpakTHYecKOro (CEMUHAPCKOTO) 3aHATHUS K-Bo | K-Bo
n/n pazznena 4aco | yaco
JUCIUTIAHBI B B
CPC
Cemectp Ne 8
1 OcodenHocTu Pacuem u npoexmuposanue  ycmano6xku no 4
00paldoOTKHU BOABI | YMASUEHUIO 6000l HAMpUui-KamuoHUmo8bim
MPOU3BOACTBEHHOT | CHOCOOOM. Onpenenenue  pacxoja  BOJBI,
0 HA3HAYeHHUS. noanexameii  oopabotke. Pacuer jmerazaropa.
Pacuer mapameTpoB yCTaHOBKM 1O HaTpUii—
KaTHOHUTOBOMY YMAT4YeHHIO Bonbl. OmpereneHue
00BEMOB BOJIbl, 3aTpPAayMBacMON Ha PETEeHEPALUIO
noHOoOOMeHHBIX (uibTpoB. IlocTpoenue rpaduka
paboThl HATPUM-KATHOHUTOBOTO (PUIIBTPA.

2 Pacxoa Boabl Ha 2
NPOMBIILIEHHOE Onpenenenue pacxoga BOAbl HAa  HOAMUTKY
BOJIOCHAG:KEHHe 000OpOTHOM CUCTEMBI BOJISIHOTO OXJIAXKACHUS

3 OcobennocTn 1 2
BOJOCHAO0KEeHUS

npexnpusTHii Onpenenenue pacxoja BOJbl Ha  pa3iMyYHbIE
pasanuHbIX oTpacieii | TEXHOJIOTMYECKHE HYIbI
NPOMBINIJICHHOCTH

4 Pacxoa Boasl Ha 1 2
NPOMBIILIEHHOE Omnpenenenne pacxoja BOAbI Ha XO3SMCTBEHHO-
BOJOCHA0KEHHE IIMTBCBBIC HYK/IbI

5 IpoexTupoBanue Pacuem 8000X03AUCMBEHHO20 oananca u| 1 4

cucreM nocmpoerue 6aianco8ou cxemvl 6000nOMpedIeHUs
TIPOMBIILIEHHOTO u 80000MBe0eHUs] npeonpusmusl. Pacuer
BOI0OTBEXCHMS BOJOXO035IMICTBEHHOI'O Oaianca. [Toctpoenue
OanmaHCcOBOM CXEMBI BOJIONIOTpEOIeHUS u
BOJOOTBEICHUS TTPEPHSITHSI.
6 IIpoextupoBanue | Pacuem u npoeKmuposaHue cemei | 1 6

cucTeM 8000CHAOICEHUSL NPOMBIUIEHHO20 NPEONPUSTUSL.
npomMspinuieHHoro | TpaccupoBka ceTell BOJONPOBOJIa HAa TEPPUTOPUU
BOJOCHAOKEeHHUS | IpeanpusaTHs. [ UapaBIUdecKuil pacueT CeTu
BojonpoBoaa. Ompenenenne oObeMa pe3epByapa
yucTo BOAbL. IIpoekTHpoBaHME COOPYKEHUU

000POTHOMN CHCTEMBI OXJIAKICHHUS

7 IIpoexTpoBanmne | OnpenencHue  pacxoJ0B  MPOU3BOJCTBEHHBIX 2




CHCTEM CTOYHBIX BOJ. Pacuer oObeMa JOXIEBBIX CTOYHBIX
NPOMBILIJIEHHOT0 | BOJ, OTBOJAMMBIX B CETh J0XKICBON KaHAIM3aIlUH.
BOIOCHAOKeHHsT | [IpOESKTHPOBAHUE CETH KaHATM3AIIUK TPEAPHSTHSI

8 MpoexTupoBanue | Pgcyem — OuUCMHBIX — COOPYJICEHUTL  CUCHIEMbL 4
cucTeM s8o0oomeedenus npeonpusamus. TexHomorndeckas
TPOMBINILIEHHOTO CXeMa  OYHCTHBIX  COOPY)XKCHHH  pEarcHTHOM
BOACOTRE/ICHHL HeWrpanuzanuu. Pacuer ycpemnutens. Pacuer

O4YHCTKA CTOYHBIX BOJ]
B MPOMBINLIEHHOM

TOBapHOW WM3BECTH, KOJMYECTBA pearcHTa, mojadop
no3atopa. Pacuer pacTBOpHBIX M PacXOJIHBIX OAKOB

BOROOTREACHUH pearenTta. Pacuer cMecurens
9 | IIpoTuBoOMO:KAPHO 6
e BojgocHa0xenue | Pacuer MIPOTHBOTIOKAPHOTO BOJIOTIPOBOIA
NPOMBIILIEHHBIX | TIPOMBIIUICHHOTO MPEAIPUITHS
npeanpusA Tl
10 O0padoTka BoAbI A1 4
NpeaynpexIeHus
KOPPO3MH Pacuer crabunm3annoHHON 0OpaOOTKW BOJBI IS
3apacranus MIPEIOTBPALICHUS KOPpO3UH. Pacuer
TpyGonpososios na | CTAOMIM3AMOHHON  00paboTKM  BOIBI  JUId

MPOMBIIITIEHHBIX IpeaOTBPALLICHUA OTJIOKCHHH Kap60HaTa KaJblus.

npenpusiTHsIX

UTOI'O: | 4 36

4.3. Conep:xkaHue JIaDOPATOPHBIX 3aHATHII H 00beM B Yacax

He npenycmoTpeHo yueOHBIM IIaHOM

4.4. Conep:kaHue KypcoOBOIo NMpPOeKTa

He npexycmoTpeHo ydeOHBIM IIaHOM

4.5. Coaep:kaHue pacueTHO-TPA(PUIeCKOro 3aJaHNsl, HHAUBUYAJIBHOIO
JAOMAIIHEro 3aIaHusl

Heap PI'3 — 3akpenyieHne TEOPETUYECKUX 3HAHMM, MOJIYYEHHBIX PU U3YUYECHUU
JIEKIIMOHHOTO Kypca, MpHOOpeTeHne NMPaKTUYECKUX HABBIKOB MO PACyETy MapaMeTpoB
JABUYKEHUSI JKUIKOCTH, a TaK K€ THAPaBINYECKOMY pacyeTy CHUCTEM BOJOCHAOKEHUS U
BOJIOOTBE/ICHUSI.

Crpykrypa padorbl. TeopeTuueckoe 3aJaHue, BKIIOYAIOUIEE TEMbI peepaTos.
[IpakTHyeckoe 3agaHue — 3TO pEeUIEHUE 3a4a4 10 PACCMATPUBAEMBIM Pa3/IeiIaM.

Od¢opmaenune PI'3. PI'3 nmpenocrasnsiercs npenoiaBaTento Jjsl TPOBEPKU B IBYX
BUJIaX: OTYET, Ha OyMaKHbIX JUCTaxX B (opmare A4, u B Bujae (aioB, coaepix amimux
pelieHre NpakTUYeCKUX 3anaHuid. OTUeT pacyeTHO-TpaUuecKoro 3ajaHus JI0JKEH
UMETh CIEIYIOIYK0 CTPYKTYpYy: THUTYJbHBIA JIUCT; COJEP)KAHHE, TEOPETUUYECKOE
3a/laHHE; MPAKTHUYECKash 4acTh; CIIMCOK HCIIOJIb30BaHHOM JUTEpaTypsl. Pelienne 3agau
P/I3 nomkHO COMpOBOXKIATHCS HEOOXOIUMBIMM KOMMEHTApHUSIMH, T.€. BCE OCHOBHbBIE
MOMEHTBI TpOIecca PELICHUs] 3aJaud JIOJKHBI ObITh PAaCKpPBITHI U OOOCHOBAaHbI Ha
OCHOBE COOTBETCTBYIOIIUX TeopeTuueckux nosoxenuit. Cpok caaum PI'3 onpenensiercs



MMpCroaaBaTCIICM.

PI'3 Pacuer u NpoeKTHPOBAHHE CHCTEMbI BOJOCHAOKEHUS NPeANPUATHS
Conepxkanue PI'3

1 PacueT 1 NpOEKTHPOBAHNE CHCTEMbI BOJIOCHAOKEHUS NP EeANPUATHS

1.1 Pacyer M mpoeKTHpPOBAHHE VCTAHOBKU 10 YMATYEHUIO BOJbI HaTPHM-
KaTMOHHUTOBBLIM CIIOCOOOM

1.1.1 Onpenenenue pacxoga BOAbL, MOISKAIEH 00paboTKe

1.1.2 Pacuet nmerasaropa

1.1.3 PacueT mapamMeTpOB YCTAHOBKHM I10 HATPUH—KATHOHUTOBOMY YMSTUYEHHUIO BOIBI

1.1.4 Omnpexneienne  00BEMOB  BOJBI,  3aTpauyMBacMOl  Ha  percHEpaIfio
MOHOOOMEHHBIX (PHJIBTPOB

1.1.5 Iloctpoenne rpadrka paboThl HATPUM-KATHOHUTOBOrO (hMJILTpa

1.2 Omnpenenenre pacxoga BOJABI Ha IOMIMTKY OOOPOTHOW CHCTEMBI BOJSTHOI'O
OXJIAKICHUS

1.3 OnpeneneHue pacxoaa BOJAbI Ha TOJMBKY TEILIMIII

1.4 Onpexenenne pacxoaa BOALI Ha X03IUCTBEHHO-ITUTHEBLIE HYKIBI

1.5 Pacyer BOJIOXO3SMCTBEHHOrO OajaHCca M IOCTPOCHHME 0ajJaHCOBOM CXEMBI
BOJOIIOTPEOJICHNS M BOJIOOTBEACHUS IIPEAIIPHUSTHS

1.5.1 PacueT BOg0OX03iCTBEHHOTO OajlaHca

1.5.2 TIloctpoenne 0ajlaHCOBOM CXEMBI BOAO-NIOTPEOJIEHHS UM BOJOOTBEICHUS
IPEIIPUATHS

1.6.1 TpaccupoBKa ceTei BOJONPOBOAA HA TEPPUTOPUU IPCAIPUSITHS

1.6.2 ' mapaBaIndecKui pacyeT CETH BOAOMPOBOIA

1.6.3 Onpenenenue 00beEMa pe3epByapa YUCTOM BOJIbI

1.6.4 IIpoeKkTHpOBaHKE COOPYKEHUH 000POTHOM

CHCTEMBI OXJIAXKJICHHS

2 Pacuer U NIpOEKTHPOBAHHUE CHCTEM BOJ0OOTBEIEHUS

2.1 OnpeneneHne pacueTHBIX PACX0I0B CTOYHOM BOJIBI

2.1.1 Onpenenenne pacxoa0B MPOU3BOACTBEHHBIX CTOYHBIX BOJL

2.1.3 Pacuer oOBeMa JIOXKIEBBIX CTOYHBIX BOJ, OTBOJMMBLIX B CETh JOXKICBOH
KaHaJIM3alluu

2.2 IIpoeKkTupoBaHuE CETU KaHAIU3aluU MPEAIPUATUSL

3 PacuyeT OYHUCTHBIX COOPY:KE€HHUIl CHCTEMbI BOJ00OTBEIEHUS

npeaAnpusiTHs

3.1 TexHonornyeckas cCxemMa OUMCTHBIX COOPYKEHHI peareHTHOW HeUTpanu3anuu

3.2 Pacuer ycpegHurens

3.3 Pacuet ToBapHOI U3BECTH, KOJIMUECTBA PEAreHTA,

moa00p J03aropa

3.4 PacyeTt pacTBOPHBIX M PACXOJHBIX OAKOB peareHTa

3.5 Pacuet cmecuTens

3.6 Pacuer peakTopa-cmecuTens

3.7 PacueT oTCTOMHHUKA

3.8 O6paboTka ocaaKa MPOU3BOJICTBEHHBIX CTOUHBIX BOJ

3.9 Ilog6op HacocoB




Kputepun ouenuBanusPI°3.

Orenka

Kpurepuu onenuBanus

Pabora BbosiHEeHAa noONHOCTHIO. Teopernueckoe 3alaHHE COOTBETCTBYET TEME,
NPEJICTABICHHBI MaTepuall TMOJHOCTBIO pAacKpbIBaeT TeMy 3aJaHus, B padore
chopMyIHpPOBaHbI 3HAYNMBbIE BBIBOJBL. [IpakTHyeckast 4acTh BBIIIOJHEHA B MOJHOM O0BEME,
JUISL KaXJO0W 3a/laddl TOJy4YeHbl MpaBUJIbHBIE OTBETHl M CTYACHTOM C(OPMYIUPOBAHBI
NOJHBIE, OOOCHOBAaHHBIE M AapryMEHTHpPOBaHHBIE BbIBOIBL. OdopmieHue 3anaHuii
MOJIHOCTBIO COOTBETCTBYET MPEAbSIBISIEMbIM TPEOOBAHHUSM.

Pabora BbIIONHEHA NOIHOCTBIO. TeopeTHyeckoe 3aJaHUE  COOTBETCTBYET  TEME,
IPEJCTAaBICHHbIM MaTepuan pacKpblBaeT TeMy 3aJaHusi, B pabore CcHOpPMYIMPOBAHBI
AACKBATHBIC BBIBOJBI. HpaKTI/I‘-IeCKaSI YaCThb BBIIIOJIHEHA B IIOJTHOM O6B€M€, JJIsA Ka)KI[Oﬁ
3aJjaud  MOJIy4€Hbl MPAaBUJIbHBIE OTBETHI M CTYAEHTOM C(OPMYyJIUPOBaHBI BBIBOJBI.
Odopmiienne 3ajaHuii B IIEIOM COOTBETCTBYET MPEABSBISICMbIM TPEOOBAHHUSIM.

PaGora BrImonHeHa monHOCTBIO. Teoperndeckoe 3aJaHUE COOTBETCTBYET TEMe,
NPEICTAaBICHHBI MaTepuan pacKpblBaeT TeMy 3aJaHusi, B pabore CcHOPMYITHPOBAHBI
BBIBOJIBL. [IpakTHueckas YacTh BBHINOJIHEHa B IIOJHOM OObEME C HE3HAYHUTEIbHBIMU
OmMOKaMi M CTYAEHTOM C(OPMYIHPOBAaHBI BBIBOJBL. OdopmileHHE 3aTaHHil B IEIOM
COOTBETCTBYET NPEIbIBISIEMbIM TPEOOBAHUSIM.

Pabora BbIlOIHEHA HE NOJHOCTHIO. TeopeTmyeckoe 3aJaHHe HE COOTBETCTBYET TEME,
MPEJICTAaBICHHBIN MaTepuan He pacKpbIBaeT TeMy 3aJaHus, B paboTe He cHOpMYIUPOBAHBI
BbIBOABI. [IpakTHyeckas 4acTh HE BBIOJHEHA B IMOJHOM OOBeMe, HE C(HOPMYIHPOBAHEI
BbIBOJIbI. OdopmiieHE 3a1aHNI HE COOTBETCTBYET MPEIbSIBIISIEMbIM TPEOOBAHUSIM.




5. OHEHOYHBIE MATEPHAJIBI IUISA ITPOBEJAEHUSA TEKYIIEI'O
KOHTPOJISI, MIPOMEKXYTOUYHOMN ATTECTAIIMA

IMKO-1
Cnoco0HOCTDb BBINOJHATH paGOTbl IO MPOCKTUPOBAHNI0 CUCTEM Bouocnaﬁmemm H
BOAOOTBECACHUSA

HanmeHnoBanue HHAMKATOPA JOCTHXKCHHS Hcnons3yeMble cpeacTBa OleHUBaHUS
KOMIIETEHIIUHU
[1IKO-1.1 Bp100p HCXOMHBIX TaHHBIX CobecenoBaHue, YCTHBIN ompoc, 3amuTa PI'3, 3auer

JUTSL IPOCKTHPOBAHUS CHCTEMBI
BOJIOCHA0KEeHHUS (BOJJOOTBEICHMSI )

[IKO-1.2 Br160p HOpMATHBHO- CobecenoBanue, yCcTHBIN omnpoc, 3ammuTa PI'3, 3auer
TEXHUYECKHX U HOPMATHBHO-
METOJIMICCKUX JOKYMEHTOB JIJISI
MIPOEKTHPOBAHMS CHCTEMBbI HJTH
COOPYKCHHI BOJOCHA0KCHHUS
(BOJIOOTBEICHUS)

I[1IKO-1.3 Br160op THITOBBIX CobecenoBanue, yCTHBIN ompoc, 3amuTa PI'3, 3auer
TEXHUYECKHX (TEXHOJOTHYECKHX )
pelIeHui CUCTEMBI BOJIOCHAOKEHHS
(BOJIOOTBE/ICHHS) B COOTBETCTBUU C
TCXHHUUYCCKHUM 3aJIaHUCM

IIKO-1.4 Br160p THIOBOTO CobecenoBanue, ycTHBII onpoc, 3amura PI'3, 3auer
KOMITOHOBOYHOT'O PEIICHUS] CHCTEMBI
(coopyskeHui) BOIOCHAOKEHHS
(BOIOOTBEICHUS)

[1IKO-1.6 IloaroroBka u CobecenoBanue, ycTHBII onpoc, 3amura PI'3, 3auer
odopmiieHre rpaduuecKoit yacTu
MIPOEKTa CUCTEMBI (COOPY KEHUS)

BOJOCHA0KeHUs (BOJIOOTBEICHUS])

IIKO-2
CnocoOHOCTH BBINOJHATH PAcYeTbl CUCTEM U COOPYKEHHHM BOAOCHAOKEHUS M
BOJA0OOTBCACHUSA
HaumenoBanme nHANKATOPA JOCTHKEHUS Hcnonb3yembie cpeicTBa OIEHUBAHMS
KOMIICTCHITUU
I[IKO-2.1 Brmonuenue CobecenoBanue, yCTHBIHN ompoc, 3amuTa PI'3,
TUAPABINYECKOT0 pacy€Ta BOAOIIPOBOIHBIX 3a4er
ceTei
I[IKO-2.2 Brimonnenue CobecenoBanue, yCTHBIH ompoc, 3ammurta PI'3,
TUAPABIMYECKOTO pacd€Ta BOIOOTBOISIIIAX 3a4er
ceTei
I[IKO-2.3 Brimonnenue CobecenoBanue, yCTHBIH ompoc, 3ammurta PI'3,
TUAPABIMYECKOTO pacy€Ta BHYTPEHHHUX 3a4er
ceTell BoJocHa0keHus (BOJOOTBEICHNS)
ITKO-2.4 PacueT 0CHOBHBIX CobecenoBanue, yCTHBIN onpoc, 3ammTa PI'3,
TEXHOJOTHYECKHX apaMeTpoB paboThl 3a4er
CHUCTEMBI (COOPYKEHUI) BOJTOCHAOKEHUS
(BOJIOOTBEACHHSI)




I[IKO-2.5 IToaroroBka TEKCTOBOM YacTH CobecenoBanue, yCTHBIN ompoc, 3ammurta P13,
MPOEKTHOM TOKYMEHTAIIUH CUCTEMBI 3a4eT
(coopyskeHuit) BOJOCHA0KECHHUS
(BOIOOTBEICHUS )
INKO-3

CnocoOHOCTH OPraHU30BbLIBATH TEXHOJIOTHYECKHE MPOIEeCCHl Pa00ThI CHCTEM U
COOpPY’KeHHH BOJOCHAOKEHUsI M BOA0OOTBEAEHUS

HanmeHnoBanue nHaMKaTopa Hcnonb3yembie cpeicTBa OLICHUBAHHS
JIOCTHIKEHUS] KOMITETSHITUU
IIKO-3.1 Br160op HOpMaTHBHO- CobecenoBanue, YCTHBIN onpoc, 3anmuTa PI'3, 3auer

TEXHHUYECKUX ¥ HOPMATHUBHO-
METOJIUYECKHX JOKYMEHTOB,
OTIPEACIISIONINX TEXHOJIOTHICCKHE
rapaMeTpsl pabOThl CHCTEMBI
COOPY>KEHHI BOJIOCHAOKEHUS
(BomoOTBEICHUS )

IKP-3 Crioco0HOCTh OPraHN30BbIBATH PA00THI 0 IKCILIYATALINH,
TEXHUYECKOMY 00CIy;KMBAHUIO U PEMOHTY CHCTEM BOJAOCHAOKEHUS U
BOJI0OTBEIEeHHS

HanmenoBanune HHJIUKaTopa I/ICHOJII)?,yeMI)IC CpeacTBa OICHHUBAHUA
JOCTHIXXCHUA KOMIICTCHIIMHN

ITIKP-3 CnocobHoCTh Opranu3oBbeiBaTh | CobecenoBanme, yCTHEIN onpoc, 3ammrta PI'3, 3ager
padoThI o IKCILTyaTaluH,
TGXHI/I‘-IGCKOMy O6CJIy}KI/IBaHI/IIO 158
PEMOHTY CHUCTEM BOJOCHAOXEHUS U
BOJIOOTBEICHUSA

5.2 TunoBble KOHTPOJILHbIE 3aJaHNS /ISl IPOMEKYTOUYHOM aTTeCTAlNU

5.2.1 TlepeyeHb KOHTPOJILHBIX BONPOCOB

HaumenoBanue ConepxaHue BOPOCOB (TUITOBBIX 3a/IaHHI )

No paszaena JUCIUIIIMHbI

n/m
1.  Ocuoupie momstms  CII  8.13130.2009  Cuctemsl
HPOTHBOIIOKAPHOM 3aIIUTHI MCTOYHHKH HapYKHOTO
[POTHBOIIOkKAPHOTO BOJOCHAGKEHHUS
2. Kakue T1peOoBaHMs K TOKA3aTeNsiM CTOYHBIX BOJ IPOM.

1.2 3. 45 HPEANPUATHI COTTIACHO HOPMATHBHBIM Ga3aM.
1 Termn 3. Kakue TpeOoBaHWs K IOKa3aTeNsiM BOJIbI IPOM. MPEANPHSATHIA

COTJIACHO HOPMAaTHUBHBIM 0a3am

4. Ilokasarenu, IPUMEHSIEMBIC JJISI OIICHKU CUCTEMBI HCIIOTh30BaHUS
BOJIBI B IIPOU3BOJICTBE.

5. VYcnoBusi BbIIycKa MNPOU3BOJCTBEHHBIX CTOYHBIX BOJ B
TOPOJICKYIO KaHAJIM3AIIMIO COTIACHO HOPMaTHBaM




1. OcHOBHBIE KaTETOPUHU BOIOTOTPEOICHUS TPOMBITTUICHHBIX
MIPEANPHUSITHNA U UX 0COOEHHOCTH.

2. CymecTBYIOIIUE CXEMbI CUCTEM BOJOCHAOKEHHS

MIPOMBIIIJICHHBIX TIPEIPUSTHI.

CxeMbI IPSIMOTOYHOM CHCTEMBI BOJTOCHA0KCHIS

4. CxeMbl IPSIMOTOYHON CHCTEMBI BOZOCHA0KEHHS C TIOBTOPHBIM

WCTIONBb30BaHUEM BOJBI

CxeMbI 000POTHBIX CUCTEM BOJIOCHAOKECHHUS

CxeMbl KOMOMHHPOBAHHBIX CHCTEM BOJTOCHAOKCHIS

NpEAIPUATHN

7. Cxema 3aMKHYTOH CHCTEMBI BOJHOTO XO3SICTBA

8. HMcTOYHHMKH MPOU3BOJICTBEHHOT'O BOJJOCHA0KEHUSI.

9. KauecTBO BOJBI B HICTOYHHKAX

10.Bb100p MCTOYHMKA MPOU3BOIACTBEHHOTO BOJOCHAOKEHUS

11.YcnoBus 00beAMHEHHS MIPOMBIIIIICHHBIX W TOPOACKUX
BOJIOTIPOBOJIOB

12. TexHUKO-3KOHOMHYECKOE 0OOCHOBaHNE BHIOOPA CHCTEMBI
MIPOM3BOACTBEHHOTO BOJJOCHAOKEHHUS TIPOMBITIIIEHHOTO
TIPEAMPUSITHS.

13.YcnoBus 00beIMHEHNS] TPOMBILIUICHHBIX H TOPOACKUX
BOJIOTIIPOBOJIOB

14 PerynupoBaHue KOJIMYECTBA BOJBI M CBOOOHBIX HATIOPOB JJIS
noTpeduTenel B MpOM30HE.

15.IToka3zaTenu 3pPeKTUBHOCTH MCIIOJIb30BAHUS BOJIBI B
MIPOM3BOICTBE

16.ITponieHT NCTIONB30BaHUS BOABI B 000POTE, OIpEIeIeHNE

17.KoapuipieHT oTBeICHHSI BOIBI

18.Kakoe BIHsSHIE MOTYT OKa3bIBaTh PON3BOICTBEHHBIE CTOKH Ha
YCIIOBUS pabOTHI CETH BOJOOTBEICHNUS?

19.Kak onpeaeuTh KOJTUIECTBO CHEIUATILHBIX CeTeH
MIPOU3BOJICTBEHHOM KaHAIU3AIIIH !

20.0cobeHHOCTH YCTPOKMCTBA U pacyeTa ceTeil BOAOOTBEICHUS Ha
MPOMBIINUICHHBIX NPCANPUATUAX N3BECTHBL

21.Kakue TpyObl IPUMEHSFOTCS JIJIsl TPAHCTIOPTUPOBKHU arpeCCHBHBIX
BOJI, 2 KaKue /ISl HearpeCCUBHBIX ?

22.Kak ocyIecTBIISIeTCS BEHTHIIAIMS KaHATN3aIMOHHOMN ceTH?

23. 1511 4ero ycTpauBarOT TUAPABIMYCCKUE 3aTBOPHI?

24.0T 49ero 3aBUCUT pacdeTHas CKOPOCTh M KaK MPUHUMAIOT YKIIOHBI

TpyO?

w

oo

25. Omnpezaenenue pacxoJ 0B MPOU3BOACTBEHHBIX CTOYHBIX BOJI.
26. Pacuer oObeMa JOKIAEBBIX CTOYHBIX BOJ, OTBOANMBIX B CETh
J0KIEBOH KaHAIM3AIHH.

27. TlpoexTrpoBaHHE CETH KaHAIH3ALWH MPEIIPUSITHS.

28. OmpexeneHne pacxoa0B MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
29. Pacuer oObeMa JOKIAEBBIX CTOYHBIX BOJ, OTBOANMBIX B CETh
JIO’KJIEBOM KaHAJIM3ALMH.

30. IIpoexTHpoBaHUE CETH KaHAIH3AINH MPEIPUSITHS.

31. ®nortanus 1 IeHHas cenapanys IPOU3BOACTBEHHBIX CTOUHBIX
BOJI.

32.  Omnpezenenne pacxoJI0B MPOU3BOACTBEHHBIX CTOUYHBIX BOJI.
[IpoexTrpoBanue ceTH KaHATU3ALUN IPEATPUATHSL.

33. OU3NKO-XMMHYECKUE OCHOBHI (DIIOTAIIHY.

34. OU3MKO-XMMHYECKHE OCHOBBI IICHHOM (IIoTaIny.

35. OmnpezeneHre TEXHOIOTHUECKHUX TTAPAMETPOB (HIOTALUHH.
TexHonornyeckue cxembl U 000pyAOBaHUs A7l DIOTALKH.

36. Kakue npueMHUKHN MPOU3BOJICTBEHHBIX CTOYHBIX BOJ]
M3BECTHBI U OT YEro 3aBUCTH MX BbIOOp?




37. YcnoBus npuemMa CTOUYHBIX BOJ B TOPOJICKUE CUCTEMBI
BOJIOOTBE/ICHHS U B IPOTOYHBIE U HE TPOTOYHBIC BOJOSMBI?

38. Kaxkumu JOKyMEHTaMM PETIaMeHTHPYIOTCS YCIIOBHUS BBIITyCKa
MPOM3BOJCTBEHHBIX CTOYHBIX BOA?

39. Ha kakoii pacxo/1 IPOU3BOIAT PACUYEThI PH OIPEACICHUN
YCIIOBHH BBITYCKa IIPOU3BOJICTBEHHBIX CTOYHBIX BOJ] B BOJOEMBI?
40. Kak oneHnBaetcsi cyMMapHbIil 3G GeKT BO3ACHCTBHS Ha
CaHHUTApHOE CacTOsSIHUE BoJloeMa?

41. Ilo xKaK¥UM TTOKAa3aTesIM IIPOU3BOIAT PAaCUEThHI IIPH
OTIpEICJICHIH YCIOBUH BBITyCKa CTOYHBIX BOJ B BOJOEMBI?

42. HeoOxoanumasi cTeIeHb OYHUCTKH 110 B3BEILICHHBIM BEIIECTBAM
Y U3MEHEHHE aKTUBHOM peaKkIuy BOAbI?

43. Ormpenenenue npenenbHON TeMIepaTypbl IPOU3BOICTBEHHBIX
CTOYHBIX BOJ, COPachIBEMBIX B Pa3UUHbIC TPUEMHUKH?

44. 3akadka CTOYHBIX BOJ| B IIOA3EMHBIE TOPU3OHTHI U IPYyTHE
CIOCOOBI IMKBUAALIMH CTOYHBIX BOA?

45. TpeOoBaHUs K Ka4eCTBY CTOUHBIX BOJ, COpachIBaeMbIX B
00OpOTHBIE CHCTEMBI IPOMBIIUICHHBIX TPEATIPUATHI?

46. Kaxue MeToIpl MPUMEHSIOTCS [T OYNCTKH MPOMBIIUICHHBIX
CTOYHBIX BOJ U OT YEeT0 3aBUCHUT UX BHIOODP?

47. Korna npuMeHsieTcsi MeXaHn4ecKasl OUMCTKa
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ?

48. Korma npuMeHseTcss XUMUYECKas OYMCTKA CTOYHBIX BOA?

49. Kakwue nporeccsl MPOTEKAIOT MTPU XUMHUUECKON OYHCTKE
CTOYHBIX BOJI?

50. Ha yem ocHOBaHO MpuUMeHEHNE PUINKO — XUMUIECKON
OUYUCTKHU?

51. B uewm 3aknroyaercs OMOJI0OrnYecKas OUYMCTKA CTOYHBIX BOI?
52. Kak ocymiecTBusieTcs MPOIe)KHBAHUE CTOYHBIX BOA?

53.  Jlns 9ero nmpuUMEHSFOTCS PELIeTKH, KaKie THITBI H3BECTHBI, 1
I/l OHM yCTaHABIUBAIOTCS?

54. Korga npuMeHSIOT cuTa u OapabaHHbBIE CETKH U TJI€ OHH
YCTaHABIIMBAKOTCS?

55. [lo kakuM mokazaTensiM Kiaccu(GUIUPYIOT HEPaCTBOPHUMEIE
npumecu?

56. Ilouemy HEOOXOANMO YCPEIHSTH KOHIIEHTPALUH 3arpsI3HEHUI
U pacxojl CTOYHBIX BO1?

57. Kakue THIBI KOHCTPYKIUN yCpeIHUTENEH IPUMEHSIIOTCS U OT
9ero 3aBHUCHT HX BBIOOD?

58. Ha xakom nmpuHIUIE OCHOBaHA pabOTa MHOTOKOPHIOPHBIX
yCpEeIHUTECH?

59. Korga npuMeHSIOT YCPeIHUTENN ¢ MEXaHHYECKUM
nepeMeIInBaHueM U KaK IIPH ATOM 00ecrieYyrBaeTcs ycpeHeHue?
60. Kakwue u3BeCTHBI yCPEAHUTENN NIEPUOIUYCCKOTO JACHCTBUSA?
61. Kakue HeoOX0AMMO COONIOAT YCITOBUS IIPH UCTIOJIL30BAHUT
ycpenHutesei 6apooTaxHoro Tuma?

62. Uto MCHONB3YIOT B KauecTBe 0apOOTEPOB B yCPEAHHUTENE U
KaKHe THITbI UX U3BECTHBI?

63. Kak MoxHO 00ecnieunTh ycpeIHeHHE pacxoa CTOYHbBIX BOJ
HE3aBUCHMO OT €T0 IIPOAOJLKUTEIHOCTH?

64. UYto nmpeacTarisoT coboit OydepHbie pe3epByapsl U Ha Kakoe
BpeMsi IPEOBIBAHHS PACCUUTHIBACTCSI HX BMECTHMOCTH?

65. Kakue npenmMyiiecTBa XapakTepHbI AJIs1 YCPEAHUTENS pacxoa
Y KOHIICHTPAIIUY 3arps3HEHN ?

66. Haznauenwuie, TUITBI U CXEMbI KOHCTPYKITUI MECKOJIOBOK.

67. B 4eM cocTOUT 0COOEHHOCTH TAHICHLIMATBLHBIX IECKOIOBOK U
KaK [IPUHUMAETCSI Harpy3Ka Ha HeE?

68. Kak BBINONHSIOTCS a3pHpyeMbIe IIECKOJIIOBKH U C YUETOM YETO
UX PACUUTHIBAIOT?




69. [ns gero npuMEHSIOT OyHKEpHBIE YCTPOMCTBA U UTO
MPUMEHSETCS IS TOBBIIIEHUS 3P ()EKTHUBHOCTH OTMBIBKH MecKa?
70. Ha3naueHue u TUIBI OTCTOHHUKOB, YCIOBUS UX MPHUMEHEHHS?
71. Yro mpenctaBiaioT coO0i rOpU30HTAIbHBIE OTCTOMHHUKY U Ha
KaKHe /IBE 30HbI OHU Pa3lesAoTCs?

72. Yro mpeacTaBisieT co00H BEPTUKAIbHBIA OTCTOMHHUK, Y€M OH
obopynayercs?

73.  Uto mpenacTaBisiOT coO0M pauaibHBIE OTCTOHHUKHU U
TIPUHITAT UX PaOOTHI?

74. YeM OTIIMYAIOTCS TOHKOCIOWHBIE OTCTOMHUKHU OT OOBIYHBIX?
75. U3 xakux MaTeprajoB U3TOTOBISIOT TOHKOCIOWHBIC
3JIEMEHTHI?

76. HaznaueHwue )KHPOJIOBYIICK, KAKHUE TUIIHI H3BECTHBI?

77. Kakue THITBI THIPOUMKIOHOB U3BECTHBI?

78. Koraa npuMeHSFOTCS HalIOPHBIC THAPOILUKIOHBI?

79. Kakas BaxxHast 0COOCHHOCTh XapaKTepHa I HaIlOPHBIX
TUAPOIUKIOHOB?

80. VYcnoBus npuMeHEHUS OTKPHITHIX THIPOLHKIOHOB.

81. UYrto sABAsCTCS OCHOBHOM PacueTHON BEIIMYMHON OTKPBITHIX
THIPOLIMKIIOHOB?

82. Korga npuMeHsSIFOT MHOTONPOTyKTOBBIE HAITOPHEIE
TUAPOLUKIIOHBI?

83.  Jlns dero mpuMeHSIOT MyJIbTUTHAPOIUKIOHEI?

84. Kak MOxHO 10OUTBCS KOMIIAKTHOCTH YCTAaHOBKH TIPH
WCTIOJB30BaHUH MYJIBTUTUAPOLUKIOHA?

85. VYcnoBus npuMeHEHHUS HEHTPUPYT U CEMapaTopOB.

86. Kak MOXHO TIOBBICUTH 3 PEKTHBHOCTH OYMCTKH Ha
JKUJIKOCTHBIX cenaparopax?

87. HasznaueHue cKOpBIX OE3HAMOPHBIX (PIITHFTPOB, HA KAKHE THUITHI
OHU MOAPA3ACISIOTCS TI0 HAIIPABJICHUIO IBUKECHUS BOABI?

88. Kakue ¢punprpyromme MaTepruaibl H3BECTHBI?

89. Twumbl 1 KOHCTPYKIIUN CKOPOCTHBIX HAMTOPHBIX (PHIBTPOB?
90. IlpuHmun paboThl CBEPXCKOPOCTHOTO HAITOPHOTO (pHUIbTpa
koHcTpykuun .. Hukudoposa?

91. [puHnun paGoThl KOHTAKTHOTO OCBETIHUTEINS, CXeMa
KOHCTPYKLUH.

92. [punnun paGoThl U CXeMbI KOHCTPYKIIMH (DHIETPOB C
IIJIABAOILEH [TEHOIIOJUCTUPOIBHON 3arpy3Koi.

93. Tumbl MeMOpaH B 3aBUCUMOCTH OT pa3Mepa mop.

94. Yo sBNsieTCSI OCHOBHOM XapaKTEPUCTUKON MeMOpaHHOM
YCTaHOBKH?

95. HasnaueHwus, TUITBI MOIYJIEH U UX IPUMEHEHHUE NTPU
MUKPOQIIBTPALINH, YIBTPAQUIbTPALNN, HAHOPIIETPANH.

96. Korna npuMeHSIOTCS MEMOpaHHbIE TEXHOJIOTHH

97. Ha3naueHune XUMUYECKOW OYMCTKHU MPOU3BOJICTBEHHBIX
CTOYHBIX BOJ

98. UYro oTHOCUTCSI K METOIAM XMUMUYECKONH OYHUCTKU?

99. CymHOCTh peakiuy HEHTpaIn3aluu, CII0COObI
HENTpaIn3aumy.

100. HeiiTpanu3anusi CTOUYHBIX BOJ pEareéHTHBIM METOIOM.

101. CocraBuTh ypaBHEHHE XUMUYIECKOIN peaKIiy HEHTpaTu3aIiu
CTOYHBIX BOJI, COZCPIKAIINX KUCIOTHI.

102. Ilo xakoii (hopMyse MOKHO pacCUUTATh KOJIUIECTBO
peareHTOB HEOOXOAMMBIX JIJIsl HEHTpaTu3auy KUCIIOT?

103. Tlo kakoit popmyIie pacCUUTHIBAIOT KOJMYECTBO PEAareHTOB,
HEOOXOIUMBIX AJIS1 HEUTPAIM3aLlH KUCIIBIX CTOKOB, COJIEPKAIIX
COJIM TSDKENBIX METaJIIIOB?

104. Kakue coopy>KeHUsI BXOJIST B COCTaB yCTAHOBOK JUISI
HeHTpaau3alyy IPOU3BOACTBEHHBIX CTOYHBIX BOJI peareHTHBIM




MeTOJI0M?

105. Korna npumensercst GUIbTPALUMOHHBIN CIIOCO0
HeHTpanu3alyu CTOYHBIX BOJ M KAKHE CXEMbl YCTAHOBOK U3BECTHBI?
106. Yto yuuThIBaeTCs MPU pacdeTe FrOPU30HTAIBHBIX (PHIBTPOB—
HEUTpaIm3aTOpOB?

107. YTo HpOMCXOIUT B MPHUKATOIHOM CJIOC IIPH
3NEKTPOKOpPpEeKTUpoBaHuU pH?

108. OcHoBHBIE METOJBI XUMHYECKOH OUHUCTKH MPOMBIIIIICHHBIX
CTOYHBIX BOJ.

109. XumMu4eckoe OKUCIIEHUE, €ro CYITHOCTh, 00JIacTh
MPUMEHEHUSI.

110. Yto MCTONB3YIOT B KAYECTBE OKHCIHTEICH?

111. HamwmcaTh XUMHUYECKHE ypaBHEHHS MTPOIECCA OKUCICHUS IS
00€3BpeXMBAHUS [IMAHCOACPKAIIUX CTOUYHBIX BOJI.

112. CocraBuTh ypaBHEHHE XUMUIECKOM PeaKIMi BOCCTAHOBIICHUS
LIECTUBAJICHTHOI'O XpOMa JI0 TPEXBAJIEHTHOI'O U €r0 OCaXIACHHUSL.
113. Ha yeM OCHOBaHO AJIEKTPOXUMHUYECKOE OKHCIIEHHE U KOT1a
MpPUMEHSIETCS TaHHBIH MeTOoA?

114. OszonupoBanue. CxeMa yCTaHOBKH.

115. Kaxkue ciocoObl H3BECTHBI JJIsI BBEJICHUS 030HO — BO3YIITHOM
cMecH B 00pabaThiBacMyIo BOTY?

116. C xakoii nenpI0 MPUMEHSIETCS MHOTOCTYTIEHYaTOe
030HUpOBaHue?

117. CocraBuTh CXeMy 030HMPOBAHUS IPU JABYX IMOCIICI0BATEIHHO
paboTaroIIUX peaKTopax.

118. Korma nmpumeHstoTCS GU3NKO — XUMHUYECKHUE METOIBI OYUCTKA
MIPOM3BOJICTBEHHBIX CTOYHBIX BOA?

119. Kaxkwue nporecchl OTHOCATCS K PUIUKO — XUMUYCCKHM
METOJIaM OYHCTKH?

120. CyurHocTs TpoIiecca Koarysiui MpUMeceid BOIbI

121. Ort 4ero 3aBucHT 3p(PEeKTUBHOCTH OUUCTKH METOIOM
Koarysauuu’?

122. Kaxwne KoarynsHTBI UCTIONB3YIOTCS B TEXHOJIOTHH OYHCTKH
BoabI? ['MApOnH3 KOarysHTOB.

123. B d4em mpenmyiiecTBa THAPOKCUXIIOPHIA ATFOMHHUS 110
cpasaeHuto ¢ Al2(S04)3 ?

124. CocraBuTh ypaBHEHHE THIPOJIN3a COCH alFOMUHUSI.

125. Kak MOXHO MOBBICUTh CTENICHb THAPOJIN3a?

126. CocrtaBuTh ypaBHEHHUS THAPOIIN3A COJIEH JKeesa.

127. B uem 3akimovaercs HemocTaTok cosnei xxenesa (111) mpu
KOAryJIsiAH ¥ KaK ero MOKHO YCTPaHUTH?

128. Kaxue QuioKyIsSHTBHI HCIIONB3YIOTCS B HACTOAIIEE BpEMS B
Iporeccax OYMCTKU CTOYHBIX BOJI M1 OCHOBHBIE CLIOCOOBI X
oJTy4eHus?

129. Bxkakux ciiydasx SKOHOMHUYECKH ONPABJIAHO MPUMEHEHHUE
BBICOKOMOJIEKYJISIPHBIX OPIaHUYeCKUX (DIIOKYJISTHTOB?

130. B uem BeIpakarOTCsS OCHOBHBIEC XapaKTEPUCTUKH
OpTaHUYECKUX (IIOKYISTHTOB?

131. B uem BbIpaxaroTcsi mpeuMyiecTBa nonmamdonnurtos “Kama”’?
132. Ha kakue TpyIIbl MOXKHO Pa3esIuTh OpraHuueCcKUe
(haoKyISHTEI?

133. Uewm xapakTepHu3yeTcss OCHOBHOCTh (hJIOKYJISHTOB?

134. B yem HeJOCTATOK MOPOIIKOOOPA3HBIX U refle00pa3HbIX
(haokyIsHTOB?

135. Kakue npenmyiectBa GJIOKYISTHTOB U3BECTHBI ITPH UX
HCTIOJb30BaHUN ?

136. Kak M0XHO HHTECHCHU(DHUIIMPOBATH MPOIIECC KOATYIISIIUN?

137. UeM 00BSCHUTH BIMSHUE TEMIICPATYPhI HA TIPOIIECC
Koaryasauuu?




138. CymHocTs mporecca 31eKTPOKOaryJsiyu.

139. Kkak MOYKHO ONPEACIUThH KOJIMUECTBO METallIa,
PacTBOPSIOIIETOCs B BOJIE B PE3yIbTATE HIEKTPOIN3a?

140. CocTaBUTH CXEMBI PEAKIIUI BOCCTAHOBJICHUS U OKHUCIICHUS,
MPOTEKAOIIHE TIPH HJIEKTPOJIN3E C HCIOJIIB30BAaHIEM PACTBOPUMBIX
aHOJIOB.

141. Kaxue (akTopsl BIUSIOT Ha IPOIECC PACTBOPCHUS aHOIOB?
142. Kak MOXXHO CHU3UTh MTACCUBAIUIO 3JIEKTPOOB?

143. [late onpeneneHue aCHMMETPUIHOMY ITIEPEMEHHOMY TOKY H B
YeM NPEeUMYIIECTBO €r0 IPUMEHEHHS?

144. CyuHocTs mpornecca ralbBaHOKOaryJIsiuy.

145. Buem mpenMyIIecTBa ralbBaHOKOATYIIAINN?

146. Cxema rajpBaHOKOAryJIsTOpa W MPUHITAIT PAOOTHI.

147. B dem 3aKiroyacTcsi MEXaHU3M TalbBaHOKOATYJIISIHH,
NPE/ICTaBUTH YPABHEHNE PEAKIHH, TPOTEKAIONINX Ha HJIEKTPOIAX.
148. Kiaccudukanus 1 crieliuanbHoe 000pyAoBaHHe
MPOTHBOMOKAPHBIX BOJOIIPOBOIOB.

149. BopnocHaOxeHHE CTAIMOHAPHBIX YCTAHOBOK BOJSIHOTO H
MIEHHOTO TTOXKAPOTYIICHHSI.

150. IIporuBomokapHbIe TPeOOBaHUS K HAPYKHBIM
BOJIOTIPOBOJTHBIM CETSIM MTPOMBIIIJICHHBIX MTPEIIPUSITHH.

151. Perymupytomiue u 3amacHple EMKOCTH.

152. BHyTpeHHHE IPOTHBOIOKAPHEIE BOAOIIPOBOIEI

153. BonmocHabxeHHe TEIUIOBBIX AIIEKTPOCTAHIINH

154. BonocHaOxeHHH NpeNnpUsTHIA YePHOH METAILTypTUU

155. BomocuHaOxkeHne o0oraTHTeNbHBIX (haOpHK

156. OcobeHHOCTH BOJIOCHAOKEHUS IPEANPUATHIA MTUILIEBON
MPOMBIIIIJIEHHOCTH

157. Munekc ctabuiIbHOCTH

5.22. [lepevyeHb KOHTPOJBHBIX MATEPHAJIOB JIfl 3aIIIUTHI KYPCOBOT0 MPOEKTA
OtcyTcTBYET

5.3 TunoBble KOHTPOJIbHBIE 3aJaHUA (MAaTEePHAJIbI) I/l TEKYLIEro
KOHTPOJIAl B ceMecTpe

Tekymni KOHTPOJIb OCYIIECTBISETCS B TEYEHUE CEMECTPA B XOJI€ BBIITOJIHEHUS
PI'3.

IIpoMexyTouHasi aTTecTamMsl OCYIICCTBIIICTCS B KOHIIE cemecTpa, B 4
ceMecTpe B opme 3aueTa.
3ader mpoxoauT B ¢opMe coOeceloBaHUS W BKIIOYACT OJUH BOIPOC TEOPSTHUCCKOM
YaCcTH 110 TeMaM JICKIIMOHHBIX U IMPAKTUYCCKUX 3aHATHH, U3y4aeMbIM B 6 cEMeCTpe

[IepedyeHb BOIPOCOB JIJIsl HOATOTOBKY K 3a4€Ty
OcnoBubie monsitusgs  CIT  8.13130.2009 CucrteMbl NPOTUBONOKAPHON  3aAIIUTHI
MCTOYHHUKHU HApY KHOTO MPOTUBOIOKAPHOTO BOJOCHAOKEHUS
Kakue TpeOoBaHMA K TMOKa3aTeNIsIM CTOYHBIX BOJ MPOM. MPEANPUATHA COTJIACHO
HOPMAaTUBHBIM 0a3zam.
Kakue TpeboBaHus K mokazaTensiM BOAbl MPOM. MPEAIPUITHII COIIACHO HOPMATUBHBIM
0azam
[lokazaTenu, mnpuMeHseMble JUIsi OLEHKH CHCTEMBbI HCIOJB30BAHMUS BOJBI B




MIPOU3BO/ICTBE.
VYcnoBusi BhITyCKAa MPOU3BOACTBEHHBIX CTOYHBIX BOJI B TOPOJCKYIO KaHaM3aIUIO
COTJIACHO HOpMaTHUBaM

OCHOBHBIE KAaTErOpMU BOJOMOTPEOJCHUS MPOMBIIUICHHBIX MOPEANPUITHR U  HX
0COOEHHOCTH.

CylecTByIOIIME CXEMBI CUCTEM BOJIOCHA0KEHHS TPOMBIIIJIEHHBIX MPEANPUSITHIA.
CxeMbl IPSIMOTOYHOM CUCTEMBI BOJOCHAOKECHUS

CxeMbl IPSIMOTOYHOM CUCTEMBI BOJJOCHA0KEHHUS C TIOBTOPHBIM HCITOJIB30BaHUEM BO/IbI
CxeMbl 000POTHBIX CHCTEM BOJOCHAOKEHUS

CxeMbl KOMOMHUPOBAHHBIX CUCTEM BOJIOCHAO0KESHUS TPEANPUITHI

(Cxema 3aMKHYTOM CHCTEMBI BOJHOTO XO3sIIICTBA

HcTounnku mpou3BOICTBEHHOTO BOJOCHAOKEHUSI.

KauecTBO BOJIbI B HCTOUHHMKAX

Br160p ncTouHMKa IPON3BOICTBEHHOTO BOIOCHAOKECHHUS

YcnoBus 00beAMHEHUS TTPOMBITIUICHHBIX U TOPOJICKUX BOJIOTIPOBOIOB
TexHUKO-3KOHOMHYECKOE€ OO0OCHOBaHME BbIOOpa CHCTEMBI MPOU3BOJICTBEHHOIO
BOJIOCHA0KEHUS MPOMBIIIUICHHOTO TIPEANPUSITHUS.

VYcnoBust 00beIMHEHNS] TPOMBIIIIJIEHHBIX U TOPOJICKUX BOJOIPOBOIOB

PerynupoBanue kosMuecTBa BOJBI M CBOOOJHBIX HAMOPOB Il MOTpeOUTENEH B
MIPOM3OHE.

[Tokazarenu 3(p(heKTUBHOCTH UCTIOIB30BAHUS BOJIBI B POM3BOICTBE

[IporeHT McIoap30BaHus BOJIBI B 000POTE, ONpEIeTICHUE

KoaddunmeHT orBeeHNs BOIBI

Kakoe BrnusiHME MOTYT OKa3bIBaTh IMPOU3BOJICTBEHHBIE CTOKUA Ha YCJIOBHUS PabOTHI CETH
BOJIOOTBEACHUS?

Kak onpeaenuTs KOJIMYECTBO CHEHUAIBHBIX CETEH MPOU3BOJICTBEHHON KaHATHU3AIINM ?
Oco0eHHOCTH YCTpOMCTBa M pacyeTa cCeTe BOJOOTBEACHHUS Ha MPOMBIIIIECHHBIX
MPEANPUSATUIX U3BECTHBI

Kakue TpyObl mMpUMEHSIOTCS IJi1 TPAHCIOPTHUPOBKU arpeCCUBHBIX BOJ, a KaKue JJis
HEarpeCcCrUBHBIX?

Kak ocyiiecTBisgeTcs BEHTWIISIIMS KaHATU3AIMOHHOW CeTh?

JI71s1 4ero ycTpanBarOT THAPABINYECKUE 3aTBOPHI?

Ot yero 3aBUCHUT pacueTHasi CKOPOCTh M KaK IPUHUMAIOT YKIIOHBI TPYO?

Ornpenenenue pacxo10B MPOU3BOACTBEHHBIX CTOYHBIX BOJ.

Pacuer oObeMa JOKIEBBIX CTOYHBIX BOJI, OTBOJIUMBIX B CETh JOXKICBOM KaHATU3AIIUU.
[IpoekTrpoBanue CeTH KaHAIU3aUUU TPEAITPUATHSL.

Ornpenenenue pacxo10B MPOU3BOACTBEHHBIX CTOYHBIX BOJ.

Pacuer oObeMa JOKIEBBIX CTOYHBIX BOJI, OTBOJIMMBIX B CETh JI0KICBOM KaHAIM3AIUH.
[IpoexkTupoBaHue CETH KaHAIM3ALUUA IPEATIPUATHS.

@droTanys U NMeHHAs cenapanus IPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

OnpeneneHue pacxolioB MPOU3BOACTBEHHBIX CTOYHBIX BOA. IIpoekTupoBaHue ceTu
KaHAIU3alUK TIPEAIPUATHSA.

DU3NKO-XUMHUYECKHE OCHOBBI (hJI0OTAIUH.

DU3MKO-XUMHUYECKHE OCHOBBI IIEHHOU (hJIoTaIuy.

Ompenenenre TEXHOJOTUUECKHUX MapaMeTpoB ¢uioTanuud. TeXHOJIOTUYECKHE CXEMbI U
o0opymoBaHus ISl PIIOTAIUH.



Kakue nmpueMHUKH NPOU3BOJCTBEHHBIX CTOYHBIX BOJ M3BECTHBI M OT YErO 3aBUCTHU HUX
BBIOOpP?

VYcaoBus npueMa CTOYHBIX BOJ B TOPOACKHE CUCTEMBI BOJIOOTBEACHUS U B IPOTOYHBIE U
HE MPOTOYHBIEC BOJOEMBI?

KakuMu JOKyMEHTaMU pErjlaMeHTUPYIOTCS YCJIOBHSI BBIMYCKa IPOWU3BOACTBEHHBIX
CTOYHBIX BOJ?

Ha xakoil pacxoa NpOU3BOMAT pPACYEThl IPU OINPEACIEHUU YCIOBHUW BBITyCKA
POU3BOJICTBEHHBIX CTOYHBIX BOJ B BOJOEMBI?

Kak ounenuBaercss cymmapHbiii 3(Q¢eKkT BO3IEWCTBUS HAa CAaHUTAPHOE CACTOSTHUE
Boji0eMa?

[To xakuM TOKa3aTensiM MPOU3BOAAT PACUETHl NPHU OINPENCICHUH YCIOBUN BBITyCKa
CTOYHBIX BOJ B BOJOEMBI?

Heobxoaumasi crereHb OYMCTKH MO B3BEIICHHBIM BEIIECTBAM WM MU3MEHEHUE aKTUBHOM
peaKIuu BOJbI?

OnpeneneHue NOpeneabHOM  TeMIlepaTypbl  MPOU3BOJACTBEHHBIX CTOYHBIX  BOJ,
cOpachIBEMBIX B Pa3JIMYHbIE MPUEMHHUKH ?

3akayka CTOYHBIX BOJl B TOJ3€MHBIE TOPU3OHTHI M JPYrHE€ CHOCOOBI JUKBHIALUU
CTOYHBIX BOA?

TpeOoBaHHA K KayecTBY CTOYHBIX BOJI, COpachlBa€MbIX B OOOpPOTHBIE CHUCTEMBI
MIPOMBIIUICHHBIX TPEANPUATUN?

Kakue MeToapl NpUMEHSIOTCA JJII OYMCTKH IPOMBIIUIEHHBIX CTOYHBIX BOJ U OT YErO
3aBHCHUT UX BBIOOP?

Korzaa npuMeHsieTcss MEXaHM4YEeCcKasi OUMCTKA POU3BOJACTBEHHBIX CTOYHBIX BOA?

Korzaa npuMeHseTcst XuMu4yeckast O4MCTKa CTOYHBIX BOJ?

Kaxkue nporecchl IpOTEKarT IPU XUMUYECKON OUYNUCTKE CTOYHBIX BOA?

Ha yem ocHOBaHO npuMeHeHHE PU3UKO — XUMHUUECKON OYUCTKH?

B ueM 3akmmroyaeTcsi OMOJOrHYecKasi OUMCTKA CTOUYHBIX BOJI?

Kak ocymecTBisieTcs: MpoLeKUBaHUE CTOYHBIX BOA?

JUiss  4ero TOpPUMEHSIOTCS PElIeTKH, KakKhue TUIBl W3BECTHbI, M TJ€ OHU
YCTaHaBJIMBAKOTCS ?

Koraa npuMeHnsitoT cuta u 6apabaHHbIe CETKH U IJI€ OHU YCTAHABIMBAIOTCS ?

[To xakuM nokazaresnsiM KJIacCUu(PpUIMPYIOT HEPACTBOPUMBIE TPUMECH ?

[ToueMy HEOOXOAMMO YCPEIHATh KOHUEHTPALUU 3arpS3HEHUM U PacXo]l CTOYHBIX BOJ?
Kaxkue Tumbsl KOHCTPYKIMA yCpeTHUTENEH TPUMEHSIOTCS U OT Yero 3aBUCUT UX BHIOOp?
Ha xakoM npuHIuIe ocHOBaHa pab0Ta MHOTOKOPUIOPHBIX YCPEIHUTENEH?

Koraa npuMeHSIOT yCpEeIHUTENN ¢ MEXaHUYECKUM IEPEMEIIMBAHUEM U KaK IIPU 3TOM
obecrieunBaeTcs yCpeIHeHHE?

Kakune n3BecTHbI yCpeJHUTENN TEPUOANIECKOTO IEUCTBUSA?

Kakne nHeoOxoaumo coOiofaTh YCJIOBHUS TPU  HUCHOJIB30BAaHUU  yCpEAHMUTENEH
O6apOoTaxHOroO TUMA?

YTo uCcnosb3yroT B KauecTBe 0apOOTEPOB B YCPEAHUTEINE U KAKUE TUIBI UX U3BECTHBI?
Kak MoxHO oOecneyuTh yCpeJHEHHWE pacxoja CTOYHBIX BOJI HE3aBUCHMO OT €ro
MIPOJOJIKUTEITBHOCTH ?

Uro mpeactaBistoT coboid OydepHble pe3epByapbl U Ha Kakoe BpeMs NpeObIBaHUS
PAcCUUTHIBAETCS] UX BMECTUMOCTD?

Kakne mnpeumyiiecTBa XapakTEpHbl JJIsl YCPEIHUTENS pacxofa W KOHILEHTpalWuu
3arps3HEHUN?



Hasnauenwne, TUIBI U CXE€MBI KOHCTPYKIIMHM IIECKOJIOBOK.

B d4em cocTouT OCOOEHHOCTH TAaHTEHIIMATBHBIX TECKOJIOBOK W KakK TPUHUMAETCS
Harpy3ka Ha He€?

Kak BBINOTHAIOTCSA a3pUpyeMbIE IECKOJIOBKH U C YUETOM YEro UX PaCUUTHIBAIOT?

JIns 4ero mpuMeHsIIOT OYHKEpHBIE YCTPOWCTBA M YTO NMPUMEHSIETCS ISl MOBBIIICHUS
3¢ (HEeKTUBHOCTH OTMBIBKH TecKa?

Ha3HaueHue 1 TUIBI OTCTOMHUKOB, YCIIOBUS UX IPUMEHEHUS?

Uto npeacTaBisioT co0OM TOpU30HTANIbHBIE OTCTOMHUKKA M HA Kakue JIB€ 30HbI OHU
pa3aensoTes?

Yro npencrapisieT co00i BEpTUKAIbHBIA OTCTOMHUK, YeM OH 000pYAyeTcs?

Urto nmpencTaBisitoT co00il paguaibHble OTCTOMHUKY U IPUHIIUI UX PaOOThI?

YeM OTIUYarOTCs TOHKOCIOWHBIE OTCTOMHUKH OT OOBIYHBIX?

N3 xakux MaTepuansoB U3rOTOBISIOT TOHKOCIOWHBIE 3JIEMEHTHI?

HasznaueHue )KUposioByIIEK, KAKUE TUIIBI U3BECTHHI?

Kakue Tinbl ruIpoIMKJIOHOB U3BECTHBI?

Korna nmpuMeHstoTcss HanopHsI€ TUAPOLMKIOHBI?

Kaxkas BaxHast 0COOCHHOCTb XapaKTepHa JIsl HAIOPHBIX THAPOLIUKIOHOB?

VY ci10BUSI MPUMEHEHUST OTKPBITHIX THIPOLUKIOHOB.

Uro sBIISIETCSI OCHOBHOW PACUETHOM BEJIMYMHOM OTKPBITHIX TUAPOIIMKIOHOB?

Korna npuMeHstoT MHOTOIIPOTYKTOBBIE HATIOPHBIE THAPOLUKIOHBI?

JI71s1 4ero MpUMEHSIIOT MYJIbTUTUIPOLIMKIIOHBI?

Kak  MOXHO  1OOUTBCS  KOMIIAKTHOCTH  YCTAaHOBKHM  TPU  HUCIOJIb30BAaHUU
MYJIbTUTUAPOLUKIOHA?

VYcnoBus npuMeHeHHs EHTPUQPYT U cenapaToposB.

Kak M0>xHO TTOBBICUTH 3(P(PEKTUBHOCTH OYMCTKU Ha KUJAKOCTHBIX cenaparopax?
Hasnauenue ckopbix 0€3HANOPHBIX (PUIBTPOB, HA KAKKWE TUIIBI OHU MOPA3EIISIIOTCS 110
HANpPaBJICHUIO JIBUKECHUS BOJIbI?

Kaxkue ¢punpTpyromme Marepuanbl U3BECTHBI?

TUmbl 1 KOHCTPYKIMHU CKOPOCTHBIX HAMIOPHBIX (PUIBTPOB?

[IpuHuun paboTbl CBEPXCKOPOCTHOTO HamopHoro ¢uiabTpa KoHcTpykumu [.H.
Hukudoposa?

[TpuHIMT paOOThl KOHTAKTHOTO OCBETIUTENS, CXeMa KOHCTPYKIIUH.

[lpunnun =~ paboOTl W CXeMbl  KOHCTPYKIIMU  (GUIBTPOB €  IUIABAIOUIEH
MIEHOITOJUCTUPOJIBHOMN 3arpy3KOH.

Tunel MemMOpaH B 3aBUCUMOCTH OT pazMepa mop.

UYro siBN€TCS OCHOBHOM XapaKTePUCTUKON MEMOPaHHOM YCTaHOBKU?

Haznauenusi, Ttumbsl MoAyJled W WX NPUMEHEHHE TpU MHUKPO(HUIbTpaIuy,
ybTpauIbTpaiuy, HAHOPUIHTPAUH.

Korna npuMensroTcss MeMOpaHHbIe TEXHOJIOTUN

Ha3nauenne XuMu4eCcKoi OUMCTKYU MPOU3BOICTBEHHBIX CTOYHBIX BO/I

YT0 OTHOCHUTCS K METOJAM XUMHYECKON OYUCTKU?

CyIIHOCTb peakIuu HeUTpaau3aluu, CiocoObl HEUTpaIu3aluu.

Hewnrpanuzanus CTOUHBIX BOJ PEATEHTHBIM METOLOM.

CocTaBUTh ypaBHEHHME XHUMHUYECKOM pEaKUWM HEUTpAIM3alMU CTOYHBIX BOJ,
COZIEPKAILNX KUCIIOTHI.

[To xakoif GopMysie MOXHO pacCUyUTaTh KOJIMYECTBO PEAreHTOB HEOOXOMUMBIX ISt
HEeWTpanm3anuu KUCiaoT?



[lo kaxoil ¢opmyne pacCUUTHIBAIOT KOJIMYECTBO PEAreHTOB, HEOOXOIUMBIX JUIS
HEUTpaIU3alUU KUCIBIX CTOKOB, COJEPKALINX COJIU TSHKEJBIX METAJIIIOB?

Kakue coopyxeHuss BXOAIT B COCTaB  yCTAHOBOK JUIsl  HEWTpalInd3aluu
MIPOU3BOICTBEHHBIX CTOYHBIX BOJI PEAr€HTHBIM METOJI0M?

Korna npumensercs GunpTpalnoHHBIA CIOCOO HEUTpaTU3alii CTOYHBIX BOJ U KaKHe
CXEMbI YCTAHOBOK U3BECTHBI?

UYrto yuuThIBaeTCA MPU pacueTe TOPU30HTAIBHBIX (QUIBTPOB—HEUTPATU3ATOPOB?

YTo mMpoUCXOAUT B MPUKATOJHOM CJIOE MPHU NEKTPOKOPPEKTUpOBaHUU pH?

OCHOBHBIE METO/IBI XUMUYECKOW OYMCTKHU MPOMBIIIJIEHHBIX CTOYHBIX BOJ.

XHUMHUYECKOE OKUCTIEHUE, €r0 CYIIHOCTh, 00JIaCTh MPUMEHEHHUS.

YTo UCIONb3yIOT B KAUE€CTBE OKUCIUTENCH?

Hamucate xuMmMuyeckue ypaBHEHHUs IIpollecca OKHUCICHHUS s  00€3BpEeKHBaHUS
[IUAHCOICPKAIINX CTOUYHBIX BO/I.

CocTaBUTh ypaBHEHHME XHUMHUYECKON pEaKIUU BOCCTAHOBJICHHS IIECTUBAJIEHTHOIO
XpoMa J0 TPEXBAIEHTHOIO U €r0 OCAXJICHHUS.

Ha ueM OCHOBAaHO 3JEKTPOXMMHUYECKOE OKHCIEHHE M KOrJa NPUMEHSETCS JaHHBIN
MeTOx?

O3onupoBanue. Cxema yCTaHOBKH.

Kakue cnocoObl W3BECTHBI Il BBEIECHHS O30HO — BO3JAYIIHOM CMECH B
oOpabaTbiBaeMy10 BOIY?

C Kako# 1esIbI0 IPUMEHSETCS MHOTOCTYTIEHYaTOE O30HUPOBaHUE?

CocTaBUTh cXeMy 030HHUPOBAHUS MPH JABYX MOCIEI0BATENILHO paOOTAIOLIUX PEAKTOpaXx.
Korna npumensitorcss QU3MKO — XMMHUYECKHE METOJbl OYHCTKH IPOU3BOACTBEHHBIX
CTOYHBIX BOJ?

Kakwue npoueccbl 0OTHOCATCSA K PU3UKO — XMMHUUECKUM METOJIaM OYUCTKU?

CyuHocTs nporecca KoaryJsiiui IpUMeCe BOIbI

Ot 4vero 3aBUCHT 3(PPEKTUBHOCTH OUUCTKH METOJIOM KOATYJISUHN?

Kakue xoaryiassHThl MCHOJIB3YIOTCS B TEXHOJOIMM OYMCTKM Bonbl? ['mapomnus
KOaryJisiHTOB.

B ueM npenmyiecTBa ruJpOKCUXIIOpUIA ATFOMUHUA 110 cpaBHeHUIO ¢ Al2(SO4)3 ?
CocTaBUTh ypaBHEHHUE THIPOJIN3A COJIEH ATFOMUHUS.

Kak M0O>XHO MOBBICUTH CTENIEHb TUAPOIU3a?

CocTaBHUTh ypaBHEHUS THIPOJIM3A COJIEH Kelle3a.

B yem 3aknrouaerca HegocTaTok codiel xkenesa (III) mpu koarynasiuuu U Kak €ero MOXHO
YCTpPaHUTH?

Kakue QpunokynsHTbI HCIONIB3YIOTCS B HACTOSLIEE BPEMS B MPOLIECCAX OYMCTKU CTOYHBIX
BOJI I OCHOBHBIE CITIOCOOBI UX MOIy4YEeHUS?

Bkakux cioydasXx SKOHOMHUYECKH OIPaBJaHO NPHUMEHEHHE BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX (PIIOKYJITHTOB?

B ueM BbIpakaroTCsi OCHOBHbBIE XapaKTEPUCTUKU OPTraHUYECKUX (PIIOKYISTHTOB?

B ueM BbIpaxkaroTcst mpenmyiecTsa nonuamdponnton “Kama?

Ha kakue rpynmnbl MOXHO pa3iefuTh OpraHudeckue (GIoKyJISHTHI?

Yem xapakTepusyeTcsi OCHOBHOCTD (DIIOKYJISTHTOB?

B ueM HenocTaTOK MOPOIIKOOOPA3HBIX U rejeo0pa3HbIX (IOKYISHTOB?

Kakue npenmyiecta (proKyIsiHTOB M3BECTHBI IIPU UX UCIIOJIb30BAaHUU?

Kak MOXHO HHTEHCU(PUIIMPOBATH MPOIIECC KOATYIISIIUN?

Yem 00BACHUTH BIMSIHUE TEMIIEPATYPHI HA MIPOLIECC KOAryJIALnn?



CyurHocTb nporiecca 3JeKTPOKOaryJIsLuH.

KAaK MOKHO OIpPEAENIUTh KOJIUYECTBO METaIa, PACTBOPSIOIIETOCs B BOJIE B pe3yJibTare
ANeKTpoau3a’?

CocTaBUTh CXEMbl pEaKIMil BOCCTAHOBJIECHHUS M OKHCIEHUS, MPOTEKAIoIUe MpH
ANEKTPOJIU3E C UCIIOJIb30BAHUEM PACTBOPUMBIX AHOJIOB.

Kakue gaxTopsl BIUSIOT Ha MPOIIECC PACTBOPEHUS aHOOB?

Kak MOKHO CHHU3UTh MMaCCUBALIUIO AJIEKTPOIAOB?

JlaTb ompeneieHue aCUMMETPUYHOMY MTEPEMEHHOMY TOKY U B YEM IPEUMYILECTBO €ro
pUMEHEHHUS ?

CyIIHOCTB nponecca rajlbBaHOKOAT YIS,

Buem npenmy1iecTBa rajibBaHOKOATYJISILAN?

CxeMa raJibBaHOKOAryJisiTopa ¥ MPUHIIUI PaOOTHI.

B d4em 3akmiouaercss MEXaHU3M TaIbBAHOKOATYJSIUU, MPEICTaBUTh YpPABHEHHUE
pEeaKLHii, MPOTEKAIOIINX Ha 3JIEKTPOAAX.

Knaccudukanus u cnenuansHoe 000py0BaHNE TPOTUBOMOXKAPHBIX BOJOMPOBOIOB.
BonocHa0xeHre cTalmOHapHbIX YCTAHOBOK BOASHOTO M MIEHHOTO MOXKAPOTYILICHHS.
[IpoTtuBonoxkapHbie TPEOOBAHMS K HAPYKHBIM BOJOIPOBOJIHBIM CETAM IMPOMBIIIJIEHHBIX
MPEAIPUATHN.

Perynupyroniue u 3amacHple EMKOCTH.

BHyTpeHHUE IPOTUBOIIOKAPHBIE BOJIOIIPOBO/IBI

BonocHabxeHne TemIoBbIX 3JIEKTPOCTaHIUI

BonocHabxeHuii npeAnpUusITHiA YepHOU METaJUTyPIUH

Bonocnabxenue oboraTuTenbHbIX hadpuK

OcoOeHnHocTy BOIOCHA0XKEHUS NPEANPUATUNA TUIIEBON IPOMBIIIIEHHOCTH

WNuaexc ctabuiabHOCTH

5.4 Onucanue KpUTEPUEB OLEHUBAHUA KOMIIETEHUMH ¥ IIKAJIbI OLIEHMBAHUS

[Ipn mpomexxyTouHO#l aTTecTanu B QopMe IudPepeHIMpOBaHHOTIO 3a4eTa,
WCIIONIB3YETCS CIEAyIolasi INKaja OICHWBAHWS: 2 — HEYIOBJIETBOPUTENbHO, 3 —
YAOBJIETBOPUTENHHO, 4 — XOPOIIIO, S — OTIUYHO.

Kpurepusamu onleHMBaHUs TOCTUXKEHUN MTOKA3aTENIeU SBIISIIOTCS:

HanmeHoBaHMe moka3aTels Kpurepuii oneHnBaHuA
OLIEHUBaHUA pe3yabTara
00y4YeHHs 0 IPAKTHKE

3HaHus 3HaHME TEPMHUHOB, ONIPENEICHUM, TOHATHH

3HaHHE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOILLIEHU, TPUHIIUIIOB

O06BeM 0CBOEHHOIO MaTepHasa

ITonHOTa OTBETOB HA BOIPOCHI

YeTKOCTh U3I0KESHUS U HHTCpHpCTALINN 3HAHUM

YMmenne YMeHne HCIoib30BaTh TCPMHHBI, ONIPCACICHU A, TOHATUA

YMeHne HCIO0IB30BaTh OCHOBHBIC 3aKOHOMCPHOCTH, COOTHOILICHHA,
IMPUHIMIIBI

OO0BEM OCBOCHHOTO MaTepuasa

CnocoOHOCTh OJIHOCTBIO OTBEYATh Ha BOIIPOCHI

CnocoOHOCTh YETKO M3JIaraTh U HHTEPIPETHPOBATh 3HAHUS




Brianenue

BH&I[GHI/IG SHAHUAMU, TCPMHUHAMHU, OMIPCACIICHUAMM, ITOHATHAMU

Brnanenue 3HaHUSMH OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIICHUH,
IMPUHIIMIIOB

O0beM OCBOCHHOTO MaTepuaia

ITonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3I0KESHUS U HHTCpHIpETaAllun 3HAHHUHI

OueHka

IperogaBarciicmM

BBICTABJIACTCA

rokazatTeJiei u KpUTCPHUCB OLICHUBAHUSI.

WHTETrPajJbHO

C Yy4Y€ToM BcCex

OMGHKCI cgbopmupoeaHHocmu Komnemem;ud no nokazamenro 3HaHUA.

Kpumepuu Yposenwv oceoenus u oyenxa
2 3 4 5
3nanue mepmunos, | He 3naem mepmunos |3naem mepmunvl u  |3Haem mepmunsl U |3naem mepmumsl u
onpeoeneHutl, u onpeoeneHul onpeoenenus, Ho onpeoenenus onpeoenenUs, Moxcem
NOHAMULL donyckaem KOppEeKmHo
Hemo4YHoCmu chopmynuposamo ux
gopmynuposox CAMOCMOSMEILHO
3nanue ocnosnvix |He 3naem ocnosnvie |3naem ocrogHble 3naem ocHosHble  |3Haem OCHOBHbIE
3aKoHOMepHOCmell, |3AKOHOMEPHOCMU U |3aKOHOMEPHOCHIU, 3AKOHOMEPHOCMU,  |3aKOHOMEPHOCMU,
COOMHOUIeHULl, | COOMHOUIeHUs, COOMHOWIEHUS, COOMHOWEHUS, COOMHOUIEHUS, NPUH-
NPUHYUNOB NPUHYUNDBL npUHYUNBL IPUHYUNBL HOCMPO- |YUNbL NOCMPOEHUS

nocmpoerus 3HAHUUL

nocmpoeHus 3HAHUU

eHUSA 3HAHUU, UX
unmepnpemupyem u

SHAHUL, MOdCem
CAMOCIMOAMENIbHO UX

ucnovsyem ROYUUMb U
UCNONb308AMb
Ob6vem oceoennozo | He snaem 3unaem monvro 3uaem mamepuan |Obnadaem meepovim u
mamepuana SHAUUMENbHOU OCHOBHOU MamMepuai | OUCYuniuHbl 6 NOJHbIM 3HAHUEM
yacmu mamepuana | OUCYUNTUHDBL, He 00CMamouHoM mMamepuana OuCYUniu-
OUCYUNTUHDL yeeoun e2o oemaneil | obveme Hbl, 81a0eem OONOHU-

MEIbHbIMU 3HAHUAMU

Tlonnoma omeemos

He 0aem omeemot na

Jlaem nenonnvle

Jlaem omeemui Ha

\/laem nonnvie,

Ha 80NpOCyHl 6ONBUUHCINBO omeemawl Ha 6ce B0ONPOCHI, HO He BCe |PA36EPHYMblE OMBEMbl
80NPOCOB 80NPOCHL - NoJIHblE Ha NoCcmagieHHvle
80NPOCHL
Yemrxocmo Usznacaem snanus 6e3 |Msznazaem suanus ¢ |Manazaem snanus — |HM3znacaem 3uanus 6
UBTONCEHUS U N02UYECKOlL HaApYWeHUAMU 8 be3 HapywieHull 8 102UYecKoll
unmepnpemayuy  |NOC1E006aMENb- Jnlo2uYecKkoll NI02UYeCcKoll Nnoce008amenbHOCm,
3HAHUU Hocmu nocneoosamev- nocneoosameins- camocmosimenbHo Ux
Hocmu HoCMU UHmMeEpnpemupys u
aHanusupys
He unntocmpupyem | Boinoansem Buinonnusem Buinonnaem
uzIodCceHuUe NOSICHAIOWUE CXEMbL | NOACHAIOWUE NOSCHAIOWUE PUCYHKU
NOACHAIOWUMU U PUCYHKU PUCYHKU U cXembl  |U CXeMbl MOYHO U
cxemamu, pucyHKamu| HebpeslcHo u ¢ KOppPEeKmHo u aKKypammo,
u npumepamu OWM6KCIMM NOHAMHO \PACKpbleast nojHony
CBOCHHBIX 3HAHUIL
Hegepno uznazaem u| [lonyckaem I'pamomuo u I pamomno u mouno

uHmepnpemupyem
SHAHUA

Hemo4YHocmu 6
U310o4CeHUU U
uHmepnpemayuu

3HAHUU

no cywecmey
usnazaem 3HaHUus

uziazaem 3HaHUA,
Ooenaem
CamocmosimenbHble
6b16000bl

Oyenka cghopmuposaHHoCcmu KoMnemeHyull no nokazamento Y meHus.

Kpumepuii

Ypoeeﬂb OCBO€HUA U OYEHKA

3

| 4




VYMmeHnue He ymeem Ymeem Ymeem Ymeem ucnonvzoeamo
HUCIIONb30BATh UCNOIb308AMb UCNONb308aMD UCnonb306aMb mepMUunbL U
TEpPMHUHBI, mepmuHbl U mepmuHbslL U mepMuHbl U onpedenenus, Modicem
onpesieNeHus, onpeoenerus onpeoenenust, Ho onpeoenenus KOPPEKmHO
MOHSITHS donyckaem copmynuposams ux
remouHocmu CamocmosmenbHo
Gopmynuposox
YMenue He ymeem Ymeem Ymeem Ymeem ucnonvzosamo
HCIIONB30BATE | UCNONb306amb UCNOIb308aNb UCHOIL306aMb OCHOGHble
OCHOBHBIC OCHOBHblE OCHOGHbIE OCHOBHble 3aKOHOMEPHOCHIU,
3aKOHOMEPHOCTH, 3GKOHOMEPHOCMU U 3aKOHOMEPHOCMY, — |3AKOHOMEPHOCY,  |COOMHOWIEHUA, NPUH-
COOTHOMICHH, COOmMHOULEeH S, coomHowenus, COOMHOWEHUS, yunvl nocmpoenus
NPUHYUNDBL npuHYUNLL NPUHYUNBL HOCIPO- |3HAHUT, MOXCEm
ITPHHITHITEI noCMpoenus SHaHUtl  |\pnocmpoenus snanuii |€HUS SHAHUL, UX CamMoCmosIMenvHo ux
uHmepnpemupyem u |Hoxy4ums u
UCNOIb3Yem UCNOIb308aNb
O0beM He cnocoben k CnocobeH k CnocobeH k Obnaoaem meepovbim u
OCBOEHHOTO OCBOEHUIO 0CBOEHUIO MOJIbKO 0CBOECHUIO NOJIHbIM 3HAHUEM
MaTepHana SHAYUMETbHO OCHOBHOU MAMEPUAIL | mamepuand Mmamepuana Oucyuniu-
yacmu mamepuana OUCYUNTIUHDL, He OUCYUNTUHYL 8 Hbl, e1adeem OONoJHU-
()uc”unjluybl yceouu eco oemaneu 00CManoyHoOM MeIbHbIMU 3HAHUAMU
obveme
Crnocoonocts |He 0aem omeemsi Ha | [laem nenonnvie Jlaem omeemul Ha |/Jaem nonnvle,
HOITHOCTEIO OONBUUHCINGO omaemuvl Ha 8ce B0NPOCHI, HO He BCe |PA3BePHYMble OMEENbl
OTBEYATH HA 80NpOCo8 80NpOCHI - NOJIHbIEe Ha nocmasnenmble
80NPOCH
BOITPOCHI
Cnoocobuocts |Mznacaem 3nanus 6e3 |Mznazaem suanus ¢ |Mznaeaem snanus  |M3znazaem 3uanusi 6
YeTKO M3JIaraTh U |[102UiecKkot HaApYWeHUIMuU 8 be3 napywenuii 8 102UYeCKOll
UHTEPIIPETHPOBATH nocnedosamens- n02UnecKol NI02UHECKO nocnedosamenbHocmu,
SHAHUS Hocmu nocedosamelio- nocneoogameib- CAMOCIMOSIMENBHO UX
HoCcmu HOCmU uUHmepnpemupys u
ananuupys
He cnocoben Crnocoben Cnocoben Buinoansem
UTLIHOCMPUPOBAMD BbINOIHAMb 6bINOIHAMb nosicHAIOWUe PUCYHKU
NOSICHAIOWUMU NOACHAIOWUE CXeMbl | noscHAIOwuUe U cxeMbl MOYHO U
cxemMamu, pucyHkamu| W pUCyHKu PUCYHKU U cCXembl  |GKKYPAmHo,
u npumepamu HeOPEeINCHO U C KOPPEKMHO U |PACKPbI8AS HOTHOMY
owubKamu NOHSIMHO YCBOEHHBIX 3HAHULL
Heegepno uznacaem u | [lonyckaem I'pamomno u I pamomno u mouno

unmepnpemupyem
3HAHUA

Hemo4YHocmu 6
U310I4CEHUU U
urmepnpemayuu

3HAHUU

no cyujecmey
uznazaem 3HaHus

usnazaem 3Hanusl,
Oenaem
camocmosmenbHbie
6b16000bl

Oyenka cghopmuposannocmu Komnemenyull no nokazamento Braoenus.

Kpumepuii Yposenv oceoenus u oyenka
2 3 4 5
Brnanenue He enaoeem Bnaoeem Bnaoeem Bnaoeem mepmunamu
3HAHUSIMH, mepMuHamu u mepMuHamu u mepmMuHamu u u onpeodenenusami,
TepMUHAMH, onpeoenenusmu onpeoeneHUsMU, HO  |onpedeneHusmu MODKCEm KOPPEKNHO
OTIpeIeTICHUSIMH, oonyckaem chopmynuposams ux
Hemo4HoCmu
MMOHSATUIMU CaAMOoCmoAmesIbHO
Gopmynuposox
Bianeuue He enaoeem Bnaoeem ocrognvimu|Braoeem Bnaoeem ocrnosnvimu
3HAHUSIMHU OCHOBHbIMU 3AKOHOMEPHOCMAMU |OCHOBHbIMU 3AKOHOMEPHOCMSAMU U
OCHOBHEIX 3aKOHOMEPHOCMAMU U |y COOMHOWEHUAMY, |3AKOHOMEPHOCMAMU |COOMHOUEHUAMU,
COOMHOUWEHUAMU, NPUHYUNAMU U COOMHOWEHUAMY, |NPUHYUNAMU

3aKOHOMEPHOCTEH,




COOTHOLIECHU, |NpUuHyunamu NOCMPOEHUsL 3HAHUL |NPUHYUNAMU nOCMpoeHuUst 3HaHULL,
TIPHHIIAIIOB HOCMPOEHUsL 3HAHULL nocmpoenus Mooicem
SHAHUTL, UX CamMoCmosimenbHo ux
uHmepnpemupyem u |Roay4ums u
ucnoavsyem UCNOB306aMb
O0bem He 6raoeem Braoeem monvro Braoeem Obnaoaem meepovbim u
OCBOEHHOTO SHAUUMENBHOU OCHOBHBIM Mamepuanom ROJHbIM 3HAHUEM
Marepuaia yacmoio Mmamepuana | Mamepuaiom OUCYUNTIUHDL 8 Mamepuana Oucyuniu-
oucyunIuHbl OUCYUNTUHDL, He oocmamouHom Hbl, 671a0een OOnoHU-
yesoun e2o oemanei | obveme ETbHbIMU SHAHUSMU

ITonHoTa OTBETOB

He oaem omeempl Ha

Jlaem nenonnvle

Jlaem omeemuwi Ha

\[laem nonnvie,

Ha BOIIPOCHI OObWUHCIBO omeemol HA 6ce B0MPOCHI, HO He BCe |pA3BepHYmble OMBEembl
80NPOCOB 80NPOCHL - NOJIHbIE Ha nocmasieHuvle
B80NPOCHL
YeTKOCTh Bnaoeem snanusamu  |Braoeem sunanusamu c|Bradeem 3nanusmu |Bnadeem snanusmu 6
W3JIOJKEeHUs u  |0e3 1ocudeckot HapyuweHusMU 8 be3 nHapywenuii 8 02UYecKoll
UHTEPIIPETALNH nociedosamerns- J102uyecKol Jl02UYeCcKou nOC1e008amenbHOCU,
3HaHHI>i Hocmu nocjzeaogameﬂb- nocneoosameins- camocmosaAmenibHo Ux
Hocmu Hocmu uHmepnpemupys u
aHanuzupys
He cnocoben Cnocoben Cnocoben Buinonnsem
UILIHOCMPUPOBAMD BLINONHAMb 6bINONHAMb nosicHAIOWUe PUCYHKU
NOACHAIOWUMU NOACHAIOUWUE CXeMbL | NOSACHAIOWUE U CXembl MOYHO U
cxemMamu, pucyHKamu| W pUCyHKu PDUCYHKU U cXeMbl  |AKKYPAMHO,
u npumepamu HeOpedICHO U ¢ KOppeKmHo u |PACKpbIBAst NOJIHOMY
owubxamu NOHSMHO YCBOEHHBIX 3HAHULL
Hesepno uznazaem u | Jlonyckaem I'pamomno u I pamomno u mouno

uHmepnpemupyem
3HAHUA

HemoyHoCcmu 6
UBNOJHCEHUU U
unmepnpemayuu
3HAHU

no cyujecmay
uznazaem 3HaHus

usnazaem 3HaHus,
denaem
camocmosamesnvHble
66160001




6.MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJINYECKOE OBECIIEYEHHUE

6.1 MaTepuajibHO-TeXHHYECKOe o0ecneyeHue
Crenmanu3upoBanHas adopaTopusi — BogonoAroToBKu U OYUCTKH CTOYHBIX BOJ,
0o00opy0BaHUE I TMPOU3BENCHHS CAHUTAPHO-XUMHUYECKUX M OAKTEPHOJIOTUYECKUX
aHaAJIM30B. YCTAaHOBKM W CTEHJABI M TpoBeAeHHs JabopaTtopHbix pabot. [lmakatsi,
aTJIackl, HE0OX0AUMas JINTEPATYpa U APYTOM HATJISIIHBIN MaTepual.

6.2 JInneH3uoHHOe U CBOOOHO PaCPOCTPaHsIeMOe MPOrPaMMHoOe obecriedeHue
[Tporpammubie koMIniekehl « Autocady, «MS Wordy

6.3 Ilepevyenb yueOHbBIX U3IAHUI U Y4e0OHO-METOANYECKUX MATEPHUATIOB

1.CrapoepoB, C. B. BojgocHaOGxkeHue  MOPOMBIIUICHHBIX  TPEANPUSTUN
[DnexTpoHHBIN pecypc] : yuel. mocobue Ijis CTYJICHTOB 10 HampaBieHuo «CTp-
BOo» u crenuaibHoctn 270106.65 «IIp-Bo cTpouT. mMarepualioB, HU3ICIUN U
koHCcTpykIiuit» / C. B. CtapoBepos, B. M. KupeeB. - D1eKTpoH. TEKCTOBbIE JIaH. -
benropon : M3n-Bo BI'TY um. B. I'. Illyxosa, 2012. - 1 3. onT. auck (CD-ROM).
- (OneKTpoHHbIE KOMUK YUYeOHBIX U3aHMi). - 3aril. ¢ TUTYJ. dKpaHa. - (B KOHB.) :
b. .

2.BonmHoe X035HCTBO MPOMBINIJICHHBIX Opeanpustui : copas. u3a. Ku. 5 / B. ]I
Hazapos, B. M. AkcenoB, M. B. Hazapos ; pea. B. M. AkcenoB. — M. :
Tennorexuuk, 2010. —439 ¢

3.baxmerseBa JILK. TloaroroBka BOIbI JUIsi TEXHUYECKOTO BOJOCHAOKEHUS
MPOMBINIUICHHBIX TIpeAnpuaTuii. MoHOOOMEHHBIE METOABl YMSTYEHUS BOJIbBI
[OnexTpoHHBIN pecypc| : ydebHo-meToauueckoe nocobue / JI.K. baxmernena,

A.B. baxwmerses, [[.E. benbix. — DneKTpOH. TEKCTOBBIE NaHHbIE. — BopoHExk:
BopoHexckuil rocygapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCHUTET,
ObC ACB, 2013. — 77 c¢. — 978-5-89040-453-4. — Pexum pocryna:

http://www.iprbookshop.ru/23109.html

4.I'ycakoBckuii B.b. BonocHa0xeHne NpoMBIIIIEHHBIX TPEANPUATHI [ DIIEKTPOHHBIH
pecypc] : yuebHoe nocodue / B.b. I'ycakoBckuii, E.D. ByrnuHckas. — DneKTpoH.
TtekctoBbie pgaHHble. — CII6. : Cankr-IlerepOyprckuit  rocymapCcTBEHHBIN
apXUTEeKTypHO-cTpouTenbHblil yHuBepcuter, ObC ACB, 2016. — 144 ¢. — 978-
5-9227-0675-9. — Pexxum nocryna: http://www.iprbookshop.ru/74324.html

5.BonocHabxenue. IIpoekTupoBanue CUCTEM U COOPYKEHHH : yueb. mocooue: B 3 T. /
M. I'. XKyp6a, JI. 1. Cokoinos, XK. M. ['oBopoBa. — 2-¢ u3j., 1om. u nepepad. — M.
: I3n-Bo ACB, 2003 — .T.1. — 2-e u3x., non. u nepepad. — 2003. — 287 ¢

6.ComoB M.A., XKyp6a M.I'. Bogocna6xenue. Tom 1. Cucrema 3abopa, nojgauu u
pacripenenenus Bojbl: Yueo.11s By30B.-M.:M3natensctBo ACB, 2008.



http://www.iprbookshop.ru/23109.html







