MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»
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(unoekc Oucyuniumwi)

PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI

CucTeMBbl U COOPYKEHHS BOJJOCHA0KCHHUS

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAMPABJICHUIO TIOJTOTOBKU
08.04.01 CtpoutenbcTBo

HaIpaBJIEeHHOCTH (TIPOodUIIH)
BonocHaOxeHue 1 BOIOOTBEICHUE TOPOIOB U TIPOMBIIIICHHBIX TPEANPHUITAN

dopma 00ydIeHHUS:

ouHas

I'on maGopa: 2022

O6mras TpynoeMkoctb: 4 3E

Pacnpeueneﬂne aC0B JUCIMIUIMHBI IO CEMeECTpamM

CemecTp 2

®opMa KOHTPOJISI | DK3aMEH Hroro
Buj 3ansarui
Jlexun 16 16
Jlaboparopusie
IIpakTnueckue 16 16
PykoBoJ1cTBO: KypcoBBIe pabOThI
IIpoMexyTouHas aTTecTalusl 0,35 0,35
KonrakTtHas pabora 32,35 32,35
CamocrosTenbHas pabora 76 76
KonTposb 35,65 35,65
Hroro 144 144

JOOKYMEHT NOANUCAH
QNEKTPOHHOW NOJNUCHIO

Ceprydpuar: 01ED8IA40041AFABBCADA2AE678691682F
Tlywkwn Wrops
¢ 02.11.2022 o 02.11.20:




Pabouyto mporpaMmy cocTaBui:
Houent IO, xaua. TexH. Hayk, JIymkun M. A.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamMmma AuCIHUIUTMHEI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HaIpPaBJICHUS TOATOTOBKU
08.04.01 CtpoutensbcTBO

Cpok neiicTBus pado4eil mporpaMMsbl AUCHMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu nentpa
Lentp nH>XeHEpHOTO 00OPYAOBAHUS

(ITporokomn 3acemanust Ne2 ot «10» centsops 2021 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Llenbp 0cBOGHMS AMCUUIUIMHBI — (POPMHUPOBAHME KOMIIETCHIMN O0ydaromerocst B 001acTi
COBPEMEHHBIX METOJIOB, TEXHOJOTUH, COOPYKEHHI U 000PYAOBaHUS IS X035 HCTBEHHO-ITUTHEBOTO
U TEXHUYECKOT'O BOJIOCHAOKEHHUSI.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOEHHHM KOTOPBIX Oaszupyercs JaHHas AMCLUUIUIMHA!
«Marematnueckoe — monenupoBanue.  CrnenuanbHble — pa3fensl  BBICHIEM — MaTEMaTHKW»,
«B0103260pHO-0YHCTHBIE COOPYKEHHSI.

JIMCUUIUINHBI ¥ IPAKTHKH, JJI1 KOTOPhIX OCBOECHUE JTAHHOW JUCLUILIMHBI HEOOXOIUMO Kak
npeauecTsymolee: «PanuonanbHOE UCIIONB30BAHUE U NHKEHEPHO-DKOJIOTUYECKAsl 3aIUTa BOJHOU
cpeabl  2», «l/HXEHEpHO-TEXHOJOIMYECKass PEKOHCTPYKLUS CHCTEM BOJOCHAOXEHHMS U
BOJIOOTBEICHU», «Hale:xKHOCTh cucTeM BOJOCHAOXKEeHUs U BOJIOOTBeAeHUs» «IIpnbopsl KOHTpoOIIs
U yIOpaBJIEHUsT B CHUCTEMax BOJOCHA0XXEHUS U  BOAOOTBeAcHUs», «lIporuBomnoxapHoe
BOJIOCHaOkeHUe», «[1oAroToBKa K Mpoleaype 3alUThl U 3alIiTa BRITYCKHON KBaJM(UKAITMOHHON
paboThI».

3. [lnanupyemble pe3yJibTaThl 00y4eHH st

(K01 1 HAUMEHOBAaHUE)

(K01 1 HAaUMEHOBAaHME)

dopmMupyembie U Nuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHU S IlnannpyemMble pe3yabTaThl
KOMIIeTeHIM U KOMIIeTeH M i o0y4eHust

[1K-1. Criocoben
pa3pabarbIBaTh MPOCKTHBIC
peleHus 1
OpraHU30BBIBATh
MPOEKTHBIE pabOTHI B
cdepe BOIoCHAOKEHUS U
BOJIOOTBEJICHUS

[TK-1.1. Beibop
HOPMAaTHBHO- TEXHHYECKUX
JOKYMEHTOB,
OTIPEICIISIONINX TPEOOBAHUS
0 TIPOCKTUPOBAHUIO
CHUCTEMBI BOIOCHA0KEHUSI

3HaTh: HOPMATUBHO-TEXHUYECKYIO
JOKYMEHTALUIO IO MPOCKTUPOBAHUIO
CUCTEM U COOPYKEHUN
BOJOCHAOKEHUA

YMeTh: UCII0Ib30BaTh 20V (1011055
UH(POPMAIMOHHBIE PECYPCHI TIO
MPOSKTUPOBAHHUIO CUCTEM U
COOPYXEHHUI BOJIOCHAOKEHHS

Bnaners: HaBbIKaMH BEIOOpA
HOPMAaTHBHO-TEXHUYECKUX
JIOKYMEHTOB, YCTaHaBJIMBAIOIINX
TpeOOBaHMsI K IPOCKTHBIM PELICHUSIM
CUCTEM U COOPYKEHUN
BOJOCHAOKEHUA

[TK-1.2. Beibop u
CpaBHEHHE BapHAHTOB
MPOCKTHBIX TEXHUIESCKUX
peuIeHu CUCTEMBI
BOJIOCHA0KEHUS

3HaTh: METOJIMKH pacuéra TEXHUKO-
SKOHOMHUYECKUX MMOKa3aTeJIe CUCTEM
Y COOPYKCHHUI BOJIOCHAOKEHUS

YMeTh: BEIOUpATh BapUaHT
MPOEKTHOTO TEXHIUUECKOTO PEIICHUS
CHUCTEM U COOPY>KEHUH
BOJIOCHA0KEHHS Ha OCHOBAaHUH
TEXHUKO-DKOHOMHYECKOTIO aHAJIN3a

Bnanets: HaBbIKamMu BbIOOpa
BapHAHTa IPOCKTHOI'O TEXHUYECKOTO
peLIeHUsT CUCTEM U COOPYKEHUM
BOJOCHAOKEHUSA




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETEHIIMH
(K01 1 HAUMEHOBAaHUE)

Nuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(K01 1 HAUMEHOBAaHME)

IlnannpyemMble pe3yabTaThl
o0yueHust

[IK-1.3. IToaroroBka
TCXHUYCCKOI'O 3aJaHUA HA
pa3paboOTKy MPOEKTHOM
I[OKYMGHTaI_II/II/I CHUCTCMBbI
BOJOCHAOKEHUSA

3HaTh: MpaBUIIa COCTABIICHUS
TEXHUYECKOTO 33JJaHUs Ha pa3padoTKy
MPOEKTHOW TOKYMEHTAIIH CUCTEM H
COOPY>KEHUI BOJTOCHA0KEHUS

VYMeTh: COCTaBIIATh TEXHHUECKOE
3a7aHue Ha Pa3pabOTKy MPOEKTHOM
JOKYMEHTAIIUU CUCTEM U COOPYKCHHIM
BOJOCHA0KEHUS

BraneTs: HaBBIKAMH COCTABIICHHS
TEXHUYECKOTO 33JJaHUs Ha pa3padoTKy
MPOEKTHOW TOKYMEHTAIIMH CUCTEM H
COOPY>KEHUI BOJTOCHA0KEHUS

[1K-1.4. Pa3zpaboTka
JIOKyMEHTaLuH B cepe
WH)KEHEPHO-TEXHIMUECKOTO
MIPOEKTUPOBAHUS CUCTEMBI
BOJOCHAOKEHUSA

3HaTh: TpeOOBaHMS K JJOKyMEHTAITUH
B chepe HHIKECHEPHO-TEXHIUUECKOTO
NPOEKTUPOBAHUS CUCTEM H
COOPY>KEHUI BOJOCHA0KEHUS

YMeTb: pa3pabaTbiBaTh
JOKYMEHTALUIO B cepe NHKEHEPHO-
TEXHUYECKOTO MPOEKTUPOBAHUS
CUCTEM U COOPYKEHUN
BOJOCHAOKEHUA

Brnagets: HaBplkamMu pabOTHI €
MPUKJIAIHBIMUA [TPOTPAMMHBIMU
HpOLYKTaMH IIPOCKTUPOBAHUSA
CHUCTEM U COOPY>KEHUH
BOJIOCHA0KEHUS

[IK-1.5. Onenxka
COOTBETCTBUS TPOECKTHOM
JAOKYMCHTAIIUN CUCTCMbI
BOJOCHAOKEHUSA
TEXHUYECKOMY 3a/IaHUIO0

3HaTh: mpaBuia OLUEHKU
COOTBETCTBUS TPOECKTHOM
JOKYMEHTAIIUU CUCTEM U
COOPYXEHHUI BOJIOCHAOKEHUS
TEXHUYECKOMY 3aJIaHUIO

YMeTb: BBINOJIHAT OLICHKY
COOTBETCTBUS IIPOEKTHOMN
JOKYMEHTAIlUU CUCTEM U
COOpY>KEHUI1 BOJIOCHA0KEHUS
TEXHUYECKOMY 3a/IaHUIO

BHaI[eTBZ HaBbIKaMHU OILICHKU
COOTBETCTBUS TPOECKTHOM
AOKYMCHTAIlU CUCTCM U
COOPYXEHHUI BOJIOCHAOKEHUS
TEXHUYECKOMY 3a/IaHUIO

IIK-1.6. CocraBnenune
TUIaHa COTJIaCOBAHUS,
MPEACTABJICHUE U 3alIUTa
MIPOEKTHOM TOKYMEHTALUHU

3HaTh: MpaBUJIa MPEICTABICHUS U
3aIIMThI IPOEKTHON JTOKYMEHTAIHI

YMeTh: COCTaBIATH IIJIaH
COoriiaCcoBaHHuA, HpQI[CTaBJI}ITB nu
3alUIIATh TPOEKTHYIO
JIOKYMEHTALUIO




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(KO M1 HAUMEHOBAHUE)

Nuaukaropsl
JOCTHKEHUA
KOMIeTeH it
(K0 1 HAUMEHOBaHuUe)

IlnannpyemMble pe3yabTaThl
o0yueHust

BJ'IaI[eTI)I HaBbIKaMU IPEACTABIICHUA
1 341U THI HpOGKTHOI\/'I JAOKYMCHTAIIUN

IIK-2. Criocoben
OCYIIECTBIIATh U
KOHTPOJIMPOBATh
000CHOBaHHE
TEXHOJIOTHYECKUX,
TEXHUYCCKHX,
KOHCTPYKTHBHBIX
peLIEHUI CUCTEM U
COOPYKEHHI
BOJOCHAOKEHHS U
BOJIOOTBEICHUS

[1K-2.1. ®opmupoBanue
UCXOOHBIX JAaHHBIX IJI51
BBIMOJIHEHUS PACUETHOTO
000CHOBAHHS CUCTEMBI
BOJOCHAOKEHUA

3HaTh: IEpeUYCHbh HEOOXOTUMBIX
JaHHBIX JUIs pacyéTa
TEXHOJIOTHYECKOTO 000pyA0BaHUS U
AJIEMEHTOB CUCTEM U COOPYKEHUI
BOJOCHAOKEHUSA

YMeTh: BEIOUPATh TaHHBIC AJIS
BBITIOJTHEHUS paCYETHOTO
000CHOBaHUS TEXHOJIOTHYCCKHUX,
TEXHUYECKUX U KOHCTPYKTHUBHBIX
PELIEHUI CUCTEM U COOPYKEHUN
BOJOCHAOKEHUSA

Brnaners: HaBbIkaMu BEIOOpA JTAaHHBIX
JUISl BBITIOJTHEHHS PaCUETHOTO
000CHOBaHUS TEXHOJIOTHYCCKHUX,
TEXHUYECKUX U KOHCTPYKTHUBHBIX
PELIEHUI CUCTEM U COOPYKEHUN
BOJOCHAOKEHUSA

[TK-2.2. Beibop u
000CHOBaHHE
TEXHOJIOTUYECKUX PELICHUN
B 00/1aCTH OYMCTKHU
MPUPOIHBIX BOA (WK
OYMCTKHM CTOYHBIX BOJ, UIH
00pabOTKH OCAIKOB)

3HaTh: METOIUKH pacuéra u
TEXHUKO-3KOHOMHYECKOTO
000CHOBAHHMS TEXHOJOTHYECKHUX,
TEXHUYECKUX U KOHCTPYKTHBHBIX
pelnieHuit B 001aCTH OYUCTKA
MPUPOJHBIX BOJ (MM OUUCTKU
CTOUHBIX BOJI, WJIN 00pabOTKU
0CaJIKOB)

YMeTh: BEIOUpATh METOJ
BBITIOJTHCHHUS PACUETHOTO
000CHOBaHUS TEXHOJIOTHYCCKHUX,
TEXHUYECKUX ¥ KOHCTPYKTHBHBIX
pelnieHuit B 001aCTH OYUCTKA
MIPUPOIHBIX BOJI (MITH OYHCTKH
CTOUHBIX BOJI, WJIN 00pabOTKU
0CaJIKOB)

Brnagers: BageTh HaBBIKAMU BBIOOpa
METOJIa U METOJUKH BBITIOTHEHHUSI
pacu€THOro 000CHOBaHUS
TEXHOJIOTHYECKHUX, TEXHUYECKHUX U
KOHCTPYKTUBHBIX PELICHUH B
00JIACTH OYHCTKH MTPUPOIHBIX BOJT
(I/IJII/I O4YHUCTKH CTOYHBIX BOJ, NI
00pabOTKH 0CATIKOB)

[1K-2.3. Beibop MeTona u
METOAUKH PACUETHOTO
00OCHOBAHMS TEXHUYECKUX
peLIEHUI AIIEMEHTOB

3HaTh: METOJAUKH PacCUETHOTO
000CHOBaHMS TEXHUYECKUX PEIICHUI
3JIEMEHTOB CUCTEM U COOPYKEHHI
BOJIOCHA0KEHUS




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETEHIIMH
(K01 1 HAUMEHOBAaHUE)

Nuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(K01 1 HAUMEHOBAaHME)

IlnannpyemMble pe3yabTaThl
o0yueHust

CHUCTEMBI BOIOCHA0KEHUSI

YMeTh: BRIOUpaTh METO/
BBIIIOJIHEHUS PACYETHOTO
000CHOBaHMS TEXHUYECKHUX PEIICHUI
AJIEMEHTOB CHCTEM U COOPYKEHHI
BOJOCHAOKEHUSA

Brnaners: BageTh HaBBIKAMU BBIOOpa
METO/a M METOJUKH BBIMIOJTHEHUS
pacu€THOr0 000CHOBaHUS
TEXHUYECKUX PEIICHUI 27IEMEHTOB
CUCTEM U COOPYKEHUN
BOJOCHAOKEHUSA

TIK-2.4. BriniosiHeHHE U
KOHTPOJIb BBITTOJIHEHUS
THJIPABIUYECKUX PACUETOB
COOpPY>KEHU I
BOJOCHA0KEHHS

3HaTh: METOAUKH KOHTPOJIS
TMJPaBINYECKUX PacueToOB
COOPY>KEHUI BOJOCHA0KEHUS

YMeTh: BEIOUpPATh METOI KOHTPOJIS
BBITIOJIHCHU A TUAPABIIMICCKUX
pacyeToB COOPYKEHHI
BOJIOCHA0KEHUS

Bnaners: BnageTs HaBBIKAMU
OCYILIECTBJIEHUSI KOHTPOJIS
BBITIOJIHEHUS TUAPABIAYECKUX
pac4eToB COOPYKEHUI
BOJOCHAOKEHUSA

TIK-2.5. O1eHka OCHOBHBIX
TEXHUKO-D)KOHOMHYECKHX
MoKa3aTesieii CHCTEMBI
BOJOCHAOKEHUA

3HaTh: METOIUKH pacdyeTa OCHOBHBIX
TE€XHUKO-DKOHOMUYECKHUX
IIOKa3aTeJIed CUCTEM U COOPYKEHUN
BOJOCHAOKEHUA

YMeTh: IpOBOJUTH OLIEHKY OCHOBHBIX
TEXHUKO-3KOHOMHYECKUX
MOKa3aTesIed CUCTEM U COOPYKEHUMN
BOJIOCHA0KEHUS

BraneTh: HaBBIKaMH BBITIOJTHEHUS
PACUCTOB OCHOBHBIX TCXHUKO-
HSKOHOMHYECKUX TIOKa3aTeleld CHCTEM
Y COOPYKCHHUI BOJIOCHAOKEHUS




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYLIETO

Bun N KOHTPOJIA
. HauMeHoBaHHe TeM 3aHSIITHH Oo0nemMm,
Monayasb (pa3gena) | y4eOHOM N Cemectp banabl | UHTepakTHB, 4. | (HAMMeHOBaHUeE
(yueOHOM padoThI) q.
padoThI OLICHOYHOI'0
cpencrsa)
Tema 1. Cucrema BoJoCHAOKEHHUS U €€
Jlex aneMeHThl. HapyxHbie BOJOTTPOBOAHBIE 2 8 - —
CETH U COOPYXKEHHUS Ha HUX
1.1 OOume cBeneHus 0 cucTeMax
BopocHaOxeHus. O01ue cBeIeHus 0
cucreMax BojiocHaOxeHus. CXeMbl U
Pa3nen 1. CucreMel
AJIEMEHTHI CUCTEM BOJIOCHAOKEHUSI.
0/1a4u U Ip 2 2 - - Pedepar
B3aumocBs3b paboThI 37IEMEHTOB CUCTEMBI
pactpeneseHus
BObI BogocHaOxeHus. Pabora cucremsbl
BOJIOCHA0KEHUS TPU Pa3IMUHBIX
pacyeTHBIX CIIyJasix.
1.2 BoponpoBOIHBIE CETH U COOPYKEHUS
n Ha HUX. Pe3epByapsl B cucreMax ) ) KontponbHbie
P BojocHaOkeHus1. ['uapaBinudeckuii pacuer 3aJaHusd
BOJIOITPOBOJHBIX CETEN
Tema 1. Pearentnsie MeToabI 00paOOTKH
Tex ARLODP 2 6 - -
BOJIBI
Ip 1.1. PeareHTHOE OTCTauBaHME 2 2 — —
1.2. PeareHTHOE OCBETJICHUE B CII0€
Ip . 2 2 - — KonTtponbHble
Pa3nen 2. MeToasl B3BEILIEHHOT'O 0CaJIKa C pELUPKYISALHUEHT B
OYMCTKH TPUPOIHBIX IIp 1.3. PearentHoe ckopoe GUIbTpOBaHNE 2 2 - —
BOJI Ip 1.4. O6e33apakuBaHUE BOJIBI 2 2 — —
Tema 2. be3peareHTHbIE METOBI
Jlex p a 2 6 — — Pedepar
00pabOTKU MPUPOAHBIX BOJ
2.1.Y nanenue rpy0o AUCTIEPCHBIX
IIp A pPYoo I p 2 2 — — Pedepar

pUMecei B IEHTPOOESKHOM TOJIE.




®opMbI TEKYLIETO

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHSIITHH Oo0nemMm,
Monayasb (pa3gena) | y4eOHOM N Cemectp banabl | UHTepakTHB, 4. | (HAMMeHOBaHUeE
(yueOHoOM padoThI) q.
padoThI OLICHOYHOI'0
cpencrsa)
AbspupoBanue Bojbl. Orotanus 6e3
MIPUMEHEHHUsI KOaryJsTHTOB
2.2. ®unpTpoBaHUE YEPE3
IIp KPYITHO3EPHUCTYIO Cpeny B peduabTpax. 2 2 — — Pedepar
MenenHoe GuiIbTpoBaHUE
CP IToaroroBka pedepara ¢ J0KJIaIOM 2 76 — —
ITA 2 0,35
K OK3aMeH 2 35,65 — — Bonpocsl Kk 3Kk3aMeHy
HUroro:; 144 —




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

Jlekuu TPOBOIATCS B TPaAMIMOHHOM ¢(opme, B (opMme nuanora, ¢ HCIOJIb30BaHHUEM
BU3yaln3aIuu (TU1akaThl, CIaiapl, BUaeodUIbMbl). Beiaenstores mpobieMHbIe BOITPOCHI.

IIpn mnpoBeneHMHM NPAKTUYECKUX 3aHATUM HCIONB3YETCS JIEMOHCTPAlMOHHBIM METOJ,
JTUCKYCCUM, TUCTYTHI. JIJIg pelieHus mpeiaraloTcs NpuMepsl U 3a/1a4u 110 BOMPOcaM TUCIUIUIUHEI,
KOTOpbIe (POPMHUPYIOT TEMAaTUKy MHIMBUAYAIBHBIX KOHTPOJIBHBIX 3aaHuil. KoHTpoIbHBIE 3a1aHus
BBIMOJHSIOTCS CTYACHTAMH CaMOCTOSITENbHO. lIpoBepka BBIMONHEHHUS KOHTPOJIBHBIX 3aJaHUN
IPOBOJIUTCS HA MPAKTHUECKUX 3aHATHUSAX IO MEPEe OCBOCHHUS y4eOHOro MaTepHuaa.

6. MeToanueckue YKazaHud M0 OCBOCHUIO NTUCHUIIJIMHBI

[Tpu ocBoeHUU Bcex pa3felioB AUCIHILTUHBI HEOOXOAUMO coueTaHue BceX (opM ydeOHOI
JIEATEIbHOCTH: HM3Yy4YEHHE JIEKIIMOHHOIO Marepuana, IMOATOTOBKA K IPAKTHYECKUM 3aHSATHM,
BBITIOJIHEHHE PacUeTHO-TpahuIecKoil paboThl, CAMOCTOSATENIbHAS paboTa MPH BHIOJTHEHUN 3aJJaHUN
Y C PEKOMEHIYEeMOil JIUTEpaTypOoH.

[Ipexne yeM MpHUCTYIMUTh K COJIEPKATEIHbHOMY N3YUEHHUIO y4eOHOro Kypca CTYJeHT JOKEH
BHUMAaTEJIbHO 03HAKOMUThCS ¢ TpeOoBaHusMHu [Iporpammel yuebHoro kypca. B neknusx Haxomast
OCBEIICHHE CIIOKHBIE BOMPOCHI [ ocynapcTBEHHOro 00pa30BaTENILHOTO CTaHIAPTa, KOTOpHIE
BBI3BIBAIOT 3aTPyIHEHUS Y CTy1eHTOB. [IpopaboTka J1eKIInOHHOTO Kypca SIBJISETCS OJHON U3 BasKHBIX
aKTUBHBIX (OPM CaMOCTOSTENbHONH paboThl. Mcmonb3ys JEKUMOHHBIM MaTepuall, IOCTYMHBIN
yueOHUK WM y4dyeOHOe mocoOue, JONOJHUTENbHYIO JIMTEPaTypy, CTYIEHT TOTOBHUTCA K
NPaKTUYECKUM 3aHATHIM. Kpome ekuuii 1 mpakTHYeCKUX 3aHATUH K aKTUBHOW (hopMe OTHOCUTCS U
CUCTeMaTHYeCKasi CaMOCTOsITeNIbHas paboTa.

7. OneHoOYHbBIE CPeACTBA

7.1. IIaciopT OLIEHOYHBIX CPEICTB

Cenmect Koxa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
P (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
2 IIK-1 Kontponbhbie 3ananus

Pedepar, noxman
Bonpocsl k 3x3ameny Nel-64

2 I1IK-2 KonTposbHbie 3a7aHust
Pedepar, moxnan
Bonpock! k sk3ameny Nel-64

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00X0TUMBbIE IJIA TEKYLIEro KOHTPOJIsI

7.2.1. IlepeyeHb IMCKYCCHOHHBIX TeM (pedepaToB)

1.  OcHOBHBIC MOKa3aTeIu KayecTBa MPUPOIHBIX BOJ, U MX POJIb MPHU BHIOOPE COOPYKEHUM
00pabOTKH BOJIBI.

2. OCHOBHBIE TEXHOJOTUYECKHE aHAIU3bl IPUPOIHBIX BOJ, UX POJIb IPU BHIOOPE COOPYKEHHIA
00pabOTKH BOJIBI.

3. 3axkOHOMEpHOCTH mporiecca 00pabOTKHU BOABI B KOHTAaKTHBIX ocBeTnuTenax. O0macTb ux
NMPUMCHCHUS, KOHCTPYKTUBHELIC OCO6€HHOCTI/I, MPUHIHUIT IPOCKTHUPOBAHUS.

4.  OcHOBHBIE 3aKOHOMEPHOCTH IIpoIlecca YIaJICHHS JKejie3a W3 MPUPOAHBIX Boja. O0macTh
MNPUMCHCHUS MCTOIOB.

5.  Teopuss CcBOOOTHOTO OCAKICHUS KOAryJIHMpOBaHHOW B3BecH. OCHOBHBIE (HaKTOPHI,

omnpeaenstonue 3P PeKT mporecca ocaxkaeHus. [lokasarenu oleHKH CBONCTB B3BECH.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.
24.
25.
26.

27.
28.

29.

30.

31.

32.
33.

Krnaccudukanus 1 KOHCTPYKIIUU OTCTOMHHUKOB.

[IpuHIIMTT KOHCTPYHPOBAHUSI OCBETIUTEINECH CO CIOEM B3BEIIEHHOro ocajka. KoHcTpykunu
ocBeTynTesield. OCHOBHBIE 3aBUCUMOCTH JIJISl pacueTa OCBETIUTENICH.

Koarynsuus. Haznauenue. [Ipumensembie peareHThl.

Pearentsl, mpuMeHsieMble B TEXHOJNOTUH 00pa0OTKM BOmbl. CBOWCTBA, HAa3HAYEHUE, CIIOCOOBI
XpaHeHusl, MeToAbl jao3upoBaHus. OOOpynOBaHUE, YCTPOICTBA Ul XPAHEHUS M PACTBOPEHUS
peareHToB.

OcHOBHBIE MTOJIOKEHUSI TEOPHH XJIOMbeoOpa3oBaHus. AnmapaTypHoe odhopmMIieHHE IpoLiecca
U COOpPYKEHHsI 00paOOTKH BOIBI.

Cwmecutenu. HaznaueHnue, MeXaHU3M JACHCTBUS, KOHCTPYKIIMH U POJIb UX B CXeMe 00paboTKH
BOJIBI.

OcHOBHbIE TOJIOKEHUS TEOPUH (PUIBTPOBAHUS MATOKOHIIEHTPUPOBAHHBIX CYCIIEH3UH uepe3
3epHUCTBIE MaTEPHAIIBI.

Ckopsie punbTpbl. OCHOBHBIE 3aKOHOMEPHOCTHU THIPOJIUHAMUKHN 3€PHUCTBIX MAaTEPHAIIOB U
rpoiiecca OCBETJICHUSI BOJIbI B ciioe 3arpy3ku. OCHOBHbBIE pacUETHbIE 3aBUCUMOCTH JIst
MPOEKTUPOBAHUSI (PUIIBTPOB.

Koncrpykuun ¢unstpoB. CocTaBHbIE HX 3JEMEHTHL. Pollb M Ha3Hau€HUE SJIEMEHTOB
KOHCTPYKUHUHU (QUIIBTPA B PEKUME OCBETICHUS U IPOMBIBKH.

Muxkpopunbtpsl 1 OapabaHHble ceTkH. OOJaCTh NPUMEHEHHUs, NPUHIMIT JCHCTBUS U
KOHCTpYKTUBHOE odopmiieHrne. OCHOBHbIE MMOKa3aTeau AJis pacueTa W SKCIUTyaTaluu
YCTaHOBOK.

Iupaporukinonsr. [lpuHnMn wx JgeWcTBHSA, OO0JacCTh TPUMEHEHUS H  OCOOCHHOCTH
KOHCTPYKTUBHOTO O(OPMIICHHUSL.

[IpenBaputenbHple u  MemjeHHble QuibTpel. OOnactb mnpuMeHeHus. OCHOBHbBIE
3aKOHOMEPHOCTH Ipoliecca 00pabOTKU BOIBI.

Ponb u BIMsHME OpraHnYecKUX 3arpsA3HEHH Ha TEXHOJOTHIO 00paOOTKH MPUPOAHBIX BOI.
VY nanenue u3 Bobl OPraHUYECKUX COCIUHEHUM.

Teopernueckre 0OCHOBBI COPOITMOHHBIX TMporieccoB. Copouronnbie prnbTphl. KoHCTpyKITHNH,
MIPUHIIUIT pacyera.

®dTopupoBanue u odbechTopuBaHUE BOJIBI.

OunbTpoBaHWE BOJBI Y€pe3 CETKH, TKaHU, MOpPUCThIe meperoponku. Kmaccuduxarms
ceTuaThIx GUILTPOB. TeopeTnueckre OCHOBBI IIpolecca

3aKOHOMEPHOCTH TIpoliecca o00e33apaKMBaHUsl BOJBI, METOABI M CXEMbl OpraHU3alUN
nporecca. O0IacTh TPUMEHEHUS.

XnopupoBanue Boabl. OcCHOBHBIE TpeOOBaHUS K pacyueTy, NPOEKTUPOBAHHUIO W
KOHCTPYKTUBHOMY O(OPMIIEHHIO YCTAHOBOK XJIOPHUPOBAHUSI.

O6e33apaxxuBaHNe BOABI OKHCIUTEISIMHA. XUMUS TIPOIECCOB.

KauecTBeHHbIl cocTaB MPOMBIBHBIX BoJI. CoopyxkeHust o 00paboTKe IPOMBIBHBIX BO/I.
MeTtoasl MHTEHCU(UKALMK Tpollecca XJoMbeoOpa3oBaHusl. BcroMorarenbHbie CpencTBa
KOAryJisIlIUK BOJBL. Y CIIOBUSL UX IPUMEHEHHUS.

[TonmenaunBanue BoAbl Npu Koaryssiiuu. Haznauenue. [Ipumensiemblie peareHTsl.

Meronpl nerazauuu Bojabl. KoHCTpykuuu gerazatopoB. [IpuHIUMN AEHCTBUS, OCHOBBI
MIPOCKTUPOBAHUS.

Mennennsie ¢unbTpel. Ob6macte mpumeHeHUss. OCHOBHBIE 3aKOHOMEPHOCTH IpoIiecca
00pabOTKH BOJIBI.

OcHOBHbBIE 3aKOHOMEPHOCTH IIpolecca yJaJeHUs Mapraiia U3 MpUpPOAHbIX BoJ. O6iacTh
MIPUMEHEHHUSI METOJIOB.

Ob6e33apakuBaHie BOJBI XJIOpCOAEpX AUMU coequHeHusIMU. CrocoObl  MoJy4yeHus,
JIO3UPOBAHUS U BBEJICHUS PEareHTOB B BOAY. MeTo1bl AEXJTOPUPOBAHUS BOJIBI.
be3pearenTHbIe METOABI OUUCTKU BOJBI.

OO6paboTtka Boabl 030HOM. CxeMa MONTY4YeHHsS] 030HOBO3IYIIHOW cMmecu. CMemmBaHHUE C
Boj101. O0IaCTh MPUMEHEHUST YCTAHOBOK O30HHPOBAHUSI.



34. CyuHocTh W 33/Ja4M MHTCHCU(UKAIIMK OCHOBHBIX MPOIIECCOB YIIYUIICHHS IOKa3aTenen
KayecTBa BoJbl. CXEMBbI U anmaparsl il OCBETIECHUS BOJIBL.

35. PacmpenenuTenbHble  yCTPOMCTBA W JApeHaXX CKOpBIX  GuiubTpoB. [loBblmeHue
s dexTuBHOCTH PAOOTHI U TPOMBIBKH (UIBTPOB. PerynupoBanue ckopocTu (GUILTPOBAHUS.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS
CryneHT BbIOMpaeT AMCKYCCHOHHYIO TeMy. lIpeaBapuTenbHO TOTOBUTCS K HEH, TOTOBUT pedepar,
BBICTYIIAET HA MPAKTUYECKOM 3aHATHUHU MO BHIOPAHHOM TeMe C JI0KJIa/I0M, YYaCTBYET B OOCYKIACHHH.

Kpurepun oneHku:

- OHOCHKAa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, CCJIIM BBIIIOJIHCHBI BCC Tp€6OBaHI/I}I K
HaIlMCAaHMUIO U 3amuTe pedepara: o003HaUeHa MpodieMa U 000CHOBaHA €€ aKTyaJdbHOCTh, CICIIaH
KpaTKHii aHaJIU3 pa3IMYHBIX TOYEK 3PEHUS Ha PACCMATPUBAEMYIO NMPOOJIEMY M JIOTHYHO M3JI0XKEHa
coOcTBeHHas Mo3ulus, cHOPMYIUPOBAHBI BHIBO/BI, TEMA PACKPHITA OJHOCTHIO, BBIIEPKAaH 00BEM,
coOmofieHsl  TpeOoBaHMsT K BHEUIHEMY OGOpPMIICHHUIO, JaHbl IPAaBWJIbHBIE OTBETHI Ha
JOTIOTHUTEIbHBIE BOIPOCHI.

- OIIEHKA «XOPOIII0Y», €CIIM OCHOBHBIE TPEOOBaHUS K pedepary U ero 3alluTe BHITOTHEHBI, HO
IpU 3TOM JOMYIIEHbI HETOUEThl. B 9acTHOCTH, MMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepuala;
OTCYTCTBYET JIOTMYECKasl IOCJIEJOBAaTEIbHOCTh B CYKICHMAX; HE BBIICpkKaH 00BEM pedepara;
UMEIOTCS YIyIIeHHUs B 0()OpMIICHUH; Ha JTOTIOJIHUTEIbHBIE BOIPOCH MPH 3aIIUTE JaHbl HEMOJHBIE
OTBCTHI.

- OLIEHKAa «YyIOBJETBOPUTEIILHO», €CIM MMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHS OT
TpeboBaHUil K pedepupoBaHuio. B dHacTHOCTH, Tema OCBEIICHA UMb YAaCTHUYHO; JOMYIICHBI
dakTHyeckue omnOKU B cofepxkaHuK pedepaTa WM MPU OTBETE HA TONOJHUTENIbHbBIE BOPOCHI; BO
BpEMA 3allIUThI OTCYTCTBYCT BbBIBO.

- OLIEHKa «HEYJOBJIETBOPUTEIHHO», €CIIM TeMa pedepara HE PACKpbITa, OOHApYKHUBAETCS
CYIIIECTBEHHOE HEMTOHUMAaHUE TTPOOJIEMBI.

OneHka He BICTaBiIseTCs — pedepaT CTyACHTOM He MpeACTaBIIeH.

7.2.2. KOHTpOJIbHBIE 321aHUS
Tunosoii(bie) mpuMep(bl) 3axaHus(Hil)

1. Bb10op 1 000CHOBaHHE TEXHOJOTHYECKOM cXeMbl 00Pa00TKH NPUPOIHOI BOABI.

Bri6op n 000cHOBaHME TEXHOJIOTHYECKOH CXeMbl 00pabOTKM MPHUPOTHON BOJBI HA OCHOBE
aHaJIM3a UCXOJIHBIX NaHHBIX. OnpenerneHne pacyeTHhIX pacXo/I0B.

2. PacueTt peareHTHOro X03s1licTBA.

Ha3znauenune pexuma peareHTHON o0OpaboTku. OmpeseneHre 103 PeareHTOB: KOaryJsHT,
(GIOKYISIHT, U3BECTh, XJIOP/TUMOXJIOPUT HATpus. PacdeT OCHOBHBIX MapaMeTPOB COOPYXKEHHUH IO
pUeMYy, XpaHEHHUIO, MPUTOTOBJICHUIO W JO3UPOBAHUIO pacTBOpa KOaryisiHTa U (JIOKYISHTA,
M3BECTKOBOI'O MOJIOKA.

3. Pacuyer coopy:keHUil 110 OCBETJIEHUIO BOJbI.

Pacuer BuxpeBoro cmecureds. Pacder ruipaBnndeckoil kamepsl Xjionbeoopa3zoBanus. Pacuer
TOPU30HTAJIBHBIX OTCTOMHUKOB. Pacuer OTCTOMHMKOB C TOHKOCIOWHBIMHU MOAYJsiMU. Pacuer
OCBETIIUTEINS KOPUIOPHOI'O THUIIA.

4. PacyeTr puibTPOBAJIBLHBIX COOPYKEHUI.

Pacuer konTakTHBIX ocBeTHTenel Tuna KO-1 u KO-5. PacueT ckopbix QUILTPOB C BOJSHOM
Y BOJIO-BO3IYIITHOM MPOMBIBKOM. [ MApaBIMYECKHU pacueT JPEHAKHBIX CUCTEM PA3JIUYHOTO THUIIA.

5. PacyeTr MexaHN4YeCKHX CMecHTeIeil 1 KaMep XJI0NbeoOpa3oBaHusl.

JlaeTcst kpaTkuii 0030p KOHCTPYKIIMI MEXaHMYECKUX cMecuTenei. Ha KoHKpeTHOM mpumepe
paccMaTpUBaeTCs pacyeT MEXaHUYECKOTO CMECUTENSI M KaMephl XJI0MbeoOpa3oBaHMUs.



6. PacueTr OTCTOMHHMKA ¢ TOHKOCJIOIHBIMH MOIYJISIMH.

PaccmarpuBatoTcsi pa3nuyHble KOHCTPYKIIMM TOHKOCIOHMHBIX Momayied. Ha KOHKpeTHOM
pUMepe paccMaTpUBaeTCs pacdyeT OTCTOWHUKA, 00OPYAOBAHHOI'O TOHKOCIOWHBIMU MOIYISIMH U
CHUCTEMOM paccpeIOTOYECHHOTO cOOpa OCBETIICHHOM BO/IBI.

7. Pacyer cKOpbIX GUIBLTPOB.

PaccmarpuBaroTcst pa3inuHble KOHCTPYKIIMUA CKOPBIX (DUIBTPOB C TsDKEIOW 3arpy3koil. Ha
npuMepe OJHOM KOHCTPYKLIMH paccMarpuBaeTcsi oOmmii pacdyer ckoporo ¢uiabtpa u
TUAPABIMYECKUI pacyeT APEHAKHBIX CUCTEM Pa3JINYHOIO THUIIA.

8. Pacuer ycTaHOBKH yJIbTPa(UIbTPALMH.

PaccmaTpuBaroTcst yiabTpadUiIbTpallMOHHBIE YCTAHOBKU JUISI OYMCTKH MPUPOAHBIX BOJ C
pa3IMYHBIMH KOHCTPYKIHMSIMH MeMOpaHHBIX ammapatoB. Ha mnpumepe oIHOW KOHCTPYKIIUHU
paccmaTpuBaeTcsl pacyeT MEMOPAHHON YCTaHOBKH, BKJIIOYasi BCIIOMOTaTeIbHOE 000py10BaHUE.

9. Pacuer (pMIbTPOB ¢ MJIaBalOLIeH 3arpy3Koil.

JlaeTcst KpaTkuii 0030p KOHCTPYKIHMH (UIBTpOB C TUIaBaromei 3arpys3koil  (PII3),
ocobeHHoOCTeH nX paboThl. Ha KOHKPETHOM MpHUMEpe pacCMaTPHUBAETCS pacueT ABYX KOHCTPYKLUN
®I13 — ¢ punpTpOBaHUEM CHU3Y-BBEPX U CBEPXY BHHU3.

10. PacueTt ycTaHOBOK 00€33apa’KMBAHUSA BO/bI.

[IpuBonsATCS XapakTEpUCTUKH MeTojaa o0e33apa)KMBaHUS BOJbI O30HOM, CBEACHHS 00
030HATOpax, NPUMEHSIEMbIX B OTEUYECTBEHHOM W 3apyOekHoil mpakTtuke. llpuBomutcs mpumep
BBIOOpa J103bl O30HA I MEPBUYHOTO (BTOPUYHOIO) O30HMPOBAHMUS, PACUET KOJMYECTBA O30HA,
HE00X0AUMOro sl 00e33apakuBaHus BOBI, TPOU3BOAUTCS MOIOOP 030HATOPA M pacyeT CHCTEMbI
OCYLIKH BO3ayXa. TaxKe MpOU3BOJUTCSA pacueT KOHTAKTHOM KaMepbl U YCTPOMCTB paclpeesIeHHs U
JUCIIEPrUPOBAaHUS 030HO-BO31YIIHON CMECH.

11. Pacuer coopyskeHuUii 10 1004YMCTKE NUTHEBOW BOJAbI COPOIMEN HA AKTUBHBIX YIJIsIX.

PaccmarpuBaroTcss mpuMephl peaiu3alii COPOLMOHHOW JOOYUCTKH BOJBI, MPUBOAUTCS
IIpUMep pacueTa HECKOJIbKUX KOHCTPYKUUN COPOLMOHHBIX (PUIBTPOB, AHATU3UPYIOTCS OCOOEHHOCTH
UX pabOThI U SKCILTyaTaIHH.

12. Pacuer cTaHIMH 00€3:KeJIe3UBAHNSA MOA3eMHBIX BOI.

PaccmarpuBaercss pacueT craHIMM 00€3)KeNe3WBaHUS IOA3EMHBIX BOJ METOJaMHU:
VIPOIIEHHON a’pauuu, TIyOOoKoM aspauuu, GUIBTPOBAaHHMEM Ha KaTaIUTUYECKUX 3arpyskax.
PaccmaTtpuBaeTcs coBMECTHOE yalIeHHE Kejle3a U MapraHia U3 NoJI3eMHOM BOJIBI.

13. Pacuer coopy»keHuii 1J15 1era3auum BOIbI.

PaccmaTpuBaeTcs pacueT a3pallMOHHBIX COOPYKEHHM JUIsl yaJIeHUs U3 BOJIbI CEPOBOAOPOA,
METaHa, yIIEKUCIOTHI.

14. Pac4er coopy:keHHUil 10 YMSATYEHUIO U ONIPECHEHHIO BOJBI.

PaccmaTtpuBaercs pacdyer HaTpUN-KaTUOHWUTOBBIX (UIBTPOB ISl yMATYEHHUS] BOJBI.
Omnpenensiercs pacxo/1 BOJIbI, 10/1aBaeMblii HA HOHOOOMEHHBIE (DUIBTPHI, IS MTOTY4YEHUs TpeOyeMoi
JKECTKOCTHU MMUTHEBOU BOJBI.

PaccmarpuBaercs pacueT HaHO(MIBTPALIMOHHOM MITM 0OPAaTHOOCMOTHUYECKOM YCTaHOBKH /IS
OYHCTKH BOJABI OT HOHOB KECTKOCTH, MUKPOIJIEMEHTOB, OIIPECHEHMUSI.

15. Pac4er coopy:xeHuii mo o6padoTke NPOMBIBHBIX BOJ M 0CA/IKA.

Jlyis pa3auyHbIX cXeM 00paOOTKU MOBEPXHOCTHBIX M MOJ3EMHBIX BOJ MPUBOASTCS MPUMED
pacueTa CHCTEMBI IMOBTOPHOTO MCIOJIb30BAHUS MPOMBIBHBIX BOJA CKOPBIX (GMiIbTpoB. [IpuBoanTcs
npuMep pacuera U MoAdOpa COOpYKEHHH MO 00paboTKe ocajgka: pe3epByapbl-yCpPEeIHUTEINH,
CTYCTUTEIH, HEHTPpU(yru, GUILTPIPECCH.

16. TexHUKO0-DKOHOMHYECKOEe 000CHOBAHUE TEXHOJOIHH BOJIOIOATOTOBKH.

AHann3 UCXOHBIX JaHHBIX JUIsl IPOEKTUPOBAHUS. DKOHOMUUYECKOE CPABHEHHUE BAPUAHTOB 110
IIPOBEJICHHBIM 3aTpaTaM. BIOOp TEXHOJOTHU BOJIOTIOATOTOBKH M BOJOUCTOYHHUKA.

17. kcmuryaTanus BOA0OYHUCTHBIX KOMILJIEKCOB.

Pa3paboTka MHCTPYKIIMH TO SKCIUTyaTalldd COOPYKEHHUU W OOOPYIOBaHUS ISl OYUCTKH
npupoAHbIX BoJ. PaszpaGorka paboueil mporpamMMbl MPOU3BOACTBEHHOTO KOHTPOJIA PabOTHI
COOPYKEHHI CTAHIIMHU BOJONOATOTOBKY U Ka4€CTBA MUTHEBOM BOJIBI.



18. Pac4yer pacxo10B BOAONIPOBOXHOI CeTH.

Omnpenenenre 4acoBbIX, CYTOUHBIX PACXO0/I0B BOJIBI.

19. I'mapaBinveckuii pacuyeT BOAONPOBOAHOM CeTH.

Omnpenenenue MyTeBbIX, Y3JIOBBIX PAcX0J10B BOJONPOBOIHOM ceTu. OnpenenaeHne 1MaMeTpoB.
Omnpenenenue mMOTeph HAmopa Ha BOJONPOBONHOW CeTH M TpeOyeMbIX HAMoOpoB. YBs3Ka
BOJIONTPOBOJHOM CETH.

20. KoncrpyupoBaHue BOIOIPOBOIHOI CeTH.

TpaccupoBKa U JeTaaupoBKa BOJOIPOBOJIHOM CETH.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS
CTy,Z[eHT HonyqaeT KOHTpOHBHOG 3aJaHuC. PaC‘-IeTBI BBIIIOJIHAKOTCS COI'JIACHO HOJ'IyLIGHHOMy
3aJaHUIO.

Kpurepun oneHku:
- OLIEHKA «3aYTEHO» - KOHTPOJIbHOE 33/IaHHE K MOMEHTY TEKYIIETO KOHTPOJSI BEPHO BBIMIOJHEHO U
0QopMIIEHO B 00bEME N3YUEHHOI'O Ha MPAKTHUECKUX 3aHATUSIX MaTepHana;
- OCHKA «HC 3a4YTCHO» - BBICTABJIACTCA CTYACHTY, CCJIM OH HC BbIIIOJHUII H€O6XOI[I/IMI>IX yCJIOBI/II\/'I
JUTSL TIOJTYYEHHUS OIICHKHU «3aYTEHO.

7.3. OuneHoYHbIE CpeaCTBA JIS NMPOMEKYTOYHON aTTECTAUMM IO HUTOraM OCBOEHMS
AMCUMUILINHBI

7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 2

Ne

. Bomnpocs! k 3x3aMeny

1. | LenTpanu3zoBaHHas CUCTEMa BOAOCHA0XKEHUS U €€ OCHOBHBIE 3JIeMEHThl. OCHOBHbBIE CXEMBbI
BOJOCHAOXKEHUSI.

2. Br160p cucreMbl BOTOoCHA0)EHUST 0ObEKTA.

3. | Knaccuduxkanus cucteM BOJOCHAOKEHUS.

4. | HopMbl BotonoTpeOIeHusI.

5. | OnpeneneHne pacueTHBIX CYTOYHBIX PACX0JIOB BOJIBI.

6. Pexxum BoonorpeGieHus.

7. | Pexxum paboThl BOZONPOBOJA U €0 3JIEMEHTOB.

8. | Pexxum paboThI BOIONIPOBOIA MIPH MOXKAPE.

9. | Pexxuim paboThI CHCTEMBI BOJOIIPOBOJIA C KOHTPPE3ECPBYAPOM.

10. | Onpenenenue eMKOCTH OakOB BOJIOHANOPHBIX OallleH M pe3epByapOB YUCTOM BOIBI.
11. | Haznauenue u xkiaccudukaiys BOJONMPOBOIHBIX CETEH U BOJOBOIOB.

12. | OcHOBHBIE CBEJICHHMS IO PACUETy BOAONPOBOJIHON CETH.

13. | Pacuetnasi cxema oTOOpa BOJBI M MOATOTOBKA BOIOMPOBOAHOM CETH K THAPABINYECKOMY
pacuery.

14. | Onpenenenue qMaMeTpoB U IOTEPh HAIOpa B BOJONPOBOIHOM CETH U BOJIOBOJAX.
15. | 'mapaBauyeckuii pacyeT TYMMKOBOM CETH.

16. | 'mapaBinyeckuil pacyeT KOJbLEBBIX CETEH.

17. | 'mapaBauyeckuii pacyeT CETU C KOHTPPE3EPBYapOM.

18. | 'mapaBnnyecKkuii pacyeT BOJOBOJOB.

19. | 3oHMpoBaHKE BOJIONPOBOJHOMN CETH.

20. | TpyObl, npuMeHsIEMBbIE I YCTPOHCTBA BOJIOBOJIOB U CETH.

21. | Apmarypa Ha BOZOIPOBOJAHOMN CETH.




Bonpocsl Kk 3k3amMeHy

n/n

22. | Bonomepsl.

23. | TpaccupoBKa M JETAJIMPOBKA BOJIONPOBOIHOM CETH.

24. | I'nmyOuHa 3a510KeHus TpyoO.

25. | YBs3Ka BOJIONPOBOAHBIX JIMHUH C APYTUMU IOJ3EMHBIMHU COOPYKEHUSIMHU.

26. | TexHuKO-3KOHOMHUYECKOE 000CHOBAaHNE BHIOOpA THIIA U MaTepHaia Tpyo.

27. | Konoaupl u ynopsl Ha CETH.

28. | Yxiagka TpyOOnpOBOJIOB B TYHHEIISIX.

29. | Ilepexoapl 1O KEIE3HBIMU U ABTOMOOMIIBHBIMU JJIOPOTAMH.

30. | Ilepeceyenrie BOOONPOBOJOB C BOAHBIMU IIPErPaIaMHu.

31. | Beibop ucTovyHMKa BOJOCHAOMKEHHSI, METOJIBI OOpaOOTKM M COCTAaB OCHOBHBIX COOPYKEHUI
cTaHLMi 00paboTKH Bozbl. OCHOBHBIE TPEOOBAHUS K KOMIIOHOBKE COOPY>KEHUH OYMCTKH BOJIBL.

32. | Knaccudukamust mpumeceit BoJbI Mo uX (pazoBO-IUCIIEPCHOMY COCTOSIHUIO KaK OCHOBAaHHE
JUIs BEIOOpA cXeMbl 00pabOTKU BOJIBI.

33. | OcHOBHBIE TMMOKa3aTeNU KauecTBa MPUPOIHBIX BOJ, M UX POJIb IPU BBIOOPE COOPYKEHUI
00pabOTKH BOJBI.

34. | OcHOBHBIE TEXHOJIOTUYECKHE aHAIM3bI IIPUPOIHBIX BOJ, UX POJIb IIPU BEIOOPE COOPYKEHHI
00pabOTKH BOJIBI.

35. | 3akOHOMEpPHOCTH Tporecca 00pabOTKK BOABI B KOHTAKTHBIX ocBeTiuTensx. O01acTb ux
MIPUMEHEHHUsI, KOHCTPYKTUBHbBIE 0COOEHHOCTH, MPUHLHUI MPOEKTUPOBAHUS.

36. | OcHOBHBIE 3aKOHOMEPHOCTH TpoIlecca yAalICHHs XKelle3a W3 MPHPOAHBIX Boa. OOmacTh
MIPUMEHEHUS METOJIOB.

37. | Teopust CcBOOOJHOTO OCAKICHHUS KOAryJaHMpoOBaHHON B3BecH. OCHOBHBIE (HaKTOPHI,
onpeaenstonme 3pdext nporecca ocaxkaeHus. [lokasarenu olleHKH CBONCTB B3BECH.

38. | Knaccuduxanus u KOHCTPYKIIMH OTCTOWHUKOB.

39. | I[IpuHIMI KOHCTPYUPOBAHUS OCBETIUTEIEH CO CIOEM B3BEIICHHOTO ocaaka. KoHCTpyKiuu
ocBeTiuTesell. OCHOBHBIE 3aBUCHMOCTH JIJIsl pacueTa OCBETIUTENCH.

40. | Koarymsiuus. Hasnauenue. [Ipumensiemble peareHThl.

41. | Pearentsl, mprMeHseMble B TEXHOJOTHH OOpaOOTKH BOmbl. CBOMCTBA, HAa3HAUYEHUE, CIIOCOOBI
XpaHeHus1, MeTo/bl Jo3upoBanus. OOOpyIOBaHHME, YCTPOWCTBA VISl XPAHEHHUS W PAaCTBOPECHUS
peareHToB.

42. | OcHOBHBIE MOJIOKEHHS TEOPUH XJIOMbEOOpa3oBaHus. AnmaparypHoe oopMIIeHHE Ipolecca
1 COOPYKEHHsI 00pabOTKH BOJIBI.

43. | Cmecurenu. HazHaueHue, MexaHU3M JeMCTBUS, KOHCTPYKLIUHU U POJIb UX B CXeMe 00paboTKH
BOJIbIL.

44. | OCHOBHBIE MOJIOKEHUS TEOPUH (PUIBTPOBAHUS MAIOKOHIICHTPUPOBAHHBIX CYCIICH3HH Yepe3
3€pHUCTBIC MaTepUAIIbIL.

45. | Cxopsie ¢punbTpsl. OCHOBHBIE 3aKOHOMEPHOCTH THAPOIUHAMUKH 3€PHUCTBIX MaTEPUATIOB U
mpolecca OCBETJIEHUSI BOJbI B ciioe 3arpy3ku. OCHOBHBIE pacueTHbIE 3aBUCUMOCTU JIJIS
POEKTHUPOBAHHUS (PUIIBTPOB.

46. | Konctpykuuu ¢uibtpoB. CocTaBHBIE HX 3JIEMEHTH. Poib M Ha3HaYeHUE DJIEMEHTOB
KOHCTPYKIIMHU (HIBTPA B PEKUME OCBETICHUS M TPOMBIBKH.

47. | MukpodunbTpel U OapabGanHble ceTku. OOnacTp NPUMEHEHMS, NPUHIMI JEHCTBUS U
KOHCTpYKTUBHOE odopmiieHrne. OCHOBHBbIE MOKa3aTeau AJis pacueTa W SKCIUTyaTaluu
YCTaHOBOK.

48. | 'mppoumkionsl. [lpuHmun wx AeHCTBUA, 00J1aCTh TPUMEHEHHS W OCOOCHHOCTH
KOHCTPYKTHBHOTO O(OPMIICHHUSI.

49. | llpenBaputensuble ©u  MemieHHble GuiabTpel. OOmacte mnpuMeHeHus. (OCHOBHBIC

3aKOHOMEPHOCTH Tporiecca 00paboTKH BOJBI.




Bonpocsl Kk 3k3amMeHy

n/n

50. | Ponb u BIMsSIHEE OpraHUYECKHUX 3arpsI3HCHHUI HA TEXHOJIOTHI0O 00paOOTKH MPUPOIHBIX BOJI.
Y nanenue u3 BoIbl OPraHUYECKUX COCTUHEHUMN.

51. | Teoperrueckue OCHOBBI COPOIMOHHBIX MporieccoB. Copomronnbie GrtbTpel. KoHCTpYKITHNH,
MIPUHIUIT pacyuera.

52. | dropupoBanue u 06echTOpUBaHUE BOJIBI.

53. | ®unbTpoBaHHE BOJBI HYEpPE3 CETKH, TKaHU, MOPUCThIC meperopoiku. Kiaccudbuxarms
cetuaThIX GuiIbTPoB. TeopeTnueckre 0OCHOBBI polecca

54. | 3akOHOMEpHOCTH Tpolecca 00e33apaKUBaHUS BOJBI, METOABI M CXEMbl OpPraHU3ALUHU
nporiecca. O0IacTh TPUMEHEHUS.

55. | XmopupoBanue Bonbl. OCHOBHBIE TpeOOBaHWUS K pacueTy, TMPOEKTHPOBAHUIO |
KOHCTPYKTUBHOMY O(OPMIICHHIO YCTAHOBOK XJIOPHPOBAHMUSI.

56. | O6e33apaXuBaHUE BOJbI OKUCIUTEISIMH. XUMHS TPOIECCOB.

57. | KauecTBeHHBII cocTaB MPOMBIBHBIX BOJ. COOpyKeHUs 10 00pabOTKE MPOMBIBHBIX BOJI.

58. | Meroasl MHTEHCH(pUKAIIMKM TpoIecca XJIOMbeoOpa3oBaHus. BcromMorarenbHble CpencTBa
KOAaryJisiliii BoJbl. Y CJIOBUS UX TPUMEHEHUSI.

59. | OcHOBHBIE TTOJOKEHUS MPOIIECCa KOAryaluu Boabl. DakTOphl, ONpeAeISIONNe JUHAMUKY
Y KHHETHUKY MPoIlecca XJIOMbeoOpa30BaHMSI.

60. | [logmenaunBanue BoAbI npu Koaryasanuu. Haznauenue. [Ilpumensemblie peareHTsl.

61. | Merogsl nerazanuu Boabl. KoHcTpykuuu paerazaropoB. I[lpuHuun JeicTBHS, OCHOBBI
MIPOEKTUPOBAHMUSI.

62. | Mennennsie ¢unbTpel. ObOmacte npumeHeHUs. OCHOBHBIE 3aKOHOMEPHOCTH IpoIiecca
00pabOTKH BOJIBI.

63. | OcHOBHBIC 3aKOHOMEPHOCTH TIpoliecca yIaJICHUsI MapraHiia u3 npupoaHbix Bog. O6nacTh
MIPUMEHEHHUSI METOJIOB.

64. | O0e33apaxuBaHUE BOJBI XJIOPCOJEPKAMUMH coeauHeHUussMH. CrocoObl TOTYYCHHUS,
JIO3UPOBAHUs U BBEJICHUSI pEareHTOB B BOAY. MeToIbl 1EeXJTOPUPOBAHUS BOJIBI.

65. | 3aKOHOMEPHOCTH pEKUMa OCBETJIEHUS BOJbl B HAMBIBHBIX M MEIJIEHHBIX (UIbTpax.
OO6nacTh NpUMEHEHUS ¥ IPUHLIUI KOHCTPYKTHBHOTO 0()OPMIIEHUS 3TUX (DUITHTPOB.

66. | be3peareHTHbIE METOJIbI OYMCTKH BOJBI.

67. | ObpaboTka Bombl 030HOM. CxeMa MOJYYeHHUS O30HOBO3AYIIHOW cMmecu. CMemMBaHHE C
Boj101. O0IaCTh MPUMEHEHHUST YCTAHOBOK O30HUPOBAHMSI.

68. | CymHOCTh, W 3aJa4¥ MHTCHCU(UKAIIMH OCHOBHBIX TMPOIECCOB YJIYUIIECHUS IOKa3aTenei
KadecTBa BoJibl. CXEMBbI U anmapatsl 1Jisi OCBETICHUS BOJBL.

69. | PacnpenenurenpHbie  yCTPOMCTBA ©  APEHAX CKOpbIX  (uibTpoB.  [loBbImieHne

3¢ HEKTUBHOCTH pabOThI U MPOMBIBKH (DMIbTPOB. PerynupoBanue cKopocT GUIbTPOBAHMUSL.




7.3.2. Kputepun u HOpMbI OLEHKH

®opma
NMPOBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEeKYTOUHOI

arTecTalnu

3 DK3aMeH (YCTHO) «OTJIUYHOY JlaHbl BepHBIE OTBETHI Ha BCE

BOIPOCHI 9K3aMEHAIIMOHHOTO

ouera
«XOPOIUIO» Janbl OTBETHI HA BCE BOIPOCHI

9K3aMEHAI[IOHHOTO OwWieTa, OIUH
U3 OTBETOB COJICPKUT OIIMOKHI

«KYHOOBJICTBOPUTCIIBHO»

JlaHbl OTBETHI HE Ha BCE BOMPOCHI
AK3aMCHAIIHOHHOT'O ounera,
OTBETHI COJIEPKAT OMIMOKHU

«HEYJOBJIETBOPUTEIILHO»

OTBeThI Ha BONPOCHI
3K3aMEHAIIMOHHOT0 OMIeTa
HEBEPHBI, HE TaHBI U HE
c(hopMyITUPOBaAHBI




8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA IUTEpPATYypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
u/n ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) MeTOHUeCKoe TocobHe, I'ox n3nanus ounoaunorexe /
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 [Ipumun O.T". HanexHocTh cucteM BOOCHAOXKEHUS U Y4eOHO- METOIUUECKOE 2021 ObC «JIa"b»
BOJOOTBEIECHUS rmocodue
2 | OpnoB B.A. TpyOonpoBOAHbIE CETH. yaeOHoe mocodue 2022 OBC «Jlanby»
ABTOMaTH3UPOBAHHOE COMPOBOXKICHUE
IPOEKTHBIX Pa3paboTOK
AnekceeB E.B., Bukynun MopenupoBaHue CUCTEM BOJAOCHAOKEHHUS U yaeOHOe mocodue 2022 OBC «Jlanby»
I1.J1., Buxynuna B.b. BOJOOTBEICHUS
3 | K.B. becnanosa, 1.A. PannonanbHOE UCIIOJIB30BAaHUE U yuebHoe rmocodue 2021 OBbC «Jlanb»
Jlymxkun, CenesneBa A.B., | HHXEHEPHO-IKOJIOTMUYECKasl 3aLUTa BOJHOU
Ceie3ues B.A. Cpebl
4 Heprauéna JI.B. BonmocHaOxeHue 1 BOIOOTBENEHHE. yaeOHoe mocodue 2021 OBC «Jlaap»
Pacuersl.
5 | IlepsoB A.T. BonocHabxeHne MpOMBIIIIIIEHHBIX yaeOHOe mocodue 2019 ObC
IpEeIIPUATHH [ DIEKTPOHHBINA pecypc] "KoHcynpTaHT
cryaeHra"
IIerpoB E. T TexHON0rrsI OYUCTKU MPUPOAHBIX BOI U yaeOHoe mocodue 2020 OBC «Jlanby»
00paboTKa ocazka
O.H. 3y6apeBa, A.B. BononpoBoausie cetu y4e0HO-METOINYECKOE 2020 OBC «Jlanby»

Muxainug

rmocodue




8.2. lonosiHMTE/ILHAS JIMTEPATYPa

KosmuecTBo B
Tun (yueOHuK, ydueOHOE HAVIHOI
Ne nocooue, yaeoHoO- Y
ABTOpBI, COCTABUTEIHN 3arnaBue (3aroJjioBoK) I'ox n3nanusa ounodaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
P > AP- 3BC
1 | ®unenkos B.M., Jlymkun 3aMKHYTbIE CUCTEMBI BOJHOTO XO3s5I1ICTBa yuebHoe rmocodue 2016 15
N.A., Kyuepenko M.H. MIPOMBIIUICHHBIX MPEANPUITUN
2 | ®unenkoB B.M., Jlymikun | [ToBblieHHe HAAEKHOCTH CUCTEM yuebHoe rmocobue 2016 15
N.A., Kyaepenko M.H. BOJIOCHAOKEHUS
3 | bemenues B.A. Tpodumona | Bonocnabxenue [ D1eKTpOHHBIH pecypc] yuebHoe rmocodue 2016 3BC
H.C. «IPRbooks»
4 | IleproB A.T. Bonocuabxenue MIPOMBIIIICHHBIX ydaeOHoe mocodune 2019 ObC
IpEeIIPUATHH [ DIEKTPOHHBINA pecypc] "KoHcynpTaHT
cryaeHra"




8.3. Ilepeuennr mpodeccuoHAJBHBIX 0a3 JAHHBIX M MHGOPMAINHMOHHBIX CIHPABOYHBIX

CHCTEM

— Scopus [DnekTpoHHEbI pecypce] : pedeparuBHas 6a3za maHHbX. — N etherlands : Elsevier,
2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.

— Elibrary [DnexTpoHHbIi pecypc] : HayyHas 3ekTpoHHas 6ubnmorexka. —Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3aru. ¢ skpana. — S3. pyc., aHria

8.4. IlepeueHb MpOrpaMMHOro odecrnevyeHust

Ne Hanmenosame IO PexBH3UTHI L[OFOB?pa
n/n (mata, HOMep, CPOK NeCTBUA)
1 Windows I[OfOBOp Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
Horosop Ne 690 or 19.05.2015r., cpok
2 Office Standart nevictBus - 6eccpouno; [Joroop Ne 727 ot
20.07.2016r., cpok neHcTBHS - 0ECCPOUHO
3 KoHcybTanT + HoroBop § No1522 oT 25.12.2015
OecCcpOUHBIii

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS

00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCIUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00pPaTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NpaKTU4ecKUX U Ja0OPaATOPHBIX 3aHATHH,
MOMeEIEeHHUH JJIs1 CAMOCTOATENbHOM

padoThl o0yyarommxcst (Homep ayIuTOPUM)

IlepeyeHb OCHOBHOI0O 000OPY10BAHUSA

JlaGoparopus "CaHUTapHO-TEXHUYECKOE
000pyI0BaHNE 3TaHUIN B COOPYKEHUH".
Y4eOHast ayIuTOpus JIs TPOBEICHUS
3aHATUN CEMUHAPCKOTO TUTA. Y4eOHas
ayIUTOPUS JJIsE KYPCOBOTO MPOSKTUPOBAHUS
1 | (BBIMOJTHEHUS KYPCOBBIX padboT). YueOHas
ayIUTOPUS JJIsL TPOBEICHUS TPYIIIOBBIX U
WHIUBHUIYAIBHBIX KOHCYJIbTAIINN Y4deOHas
ayIUTOPUS AJI IPOBECHUS 3aHATUI
TEKYIIEr0 KOHTPOJIS ¥ IPOMEKYTOUHON
arrecranuu.(C-307 )

Jlocka aynuTopHas , CTOI
npenojaBaTebckuil , CTOIbl YHEHUUECKHE
JIBYXMECTHBIC (MOHOOIIOKH) , TPOEKTOP

MEPEHOCHOM.

JlaGopatopust  "TexHonorus  oOpaGOTKH
IpUPOIHBIX U cTO4YHBIX BOA" (C-308)

[lIxad BHITSXKHOW, MIKad s PEareHTOB,
CTON MOWKa , cymmika , Tal0yper ,
xomoawibHUK,  (ortomerp KDK-3 |
KOHAyKTOMeTp Arar 2, unoHomep PH |
cekTpomeTp, Xxpomartorpad , mKadbl
cyurmibHble , mkad , CTonpl ydeHHUECKue
, CTyJbsl, cToJ nucbMeHHbld., HET mocku




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

KoMmmbrorepHsiii kiacc. YueOHass ayauTopus
JUTSL TIPOBEICHMSI 3aHATUIN JIEKIIMOHHOTO THUIIA.
YueOHas ayguTopus AJ1 IPOBEICHUS 3aHATHI
CEMHUHAPCKOTO TUTA. YueOHas ayIuTOpus JUIst
MPOBEICHUS J1aOOpaTOPHBIX PabOT. YueOHas
ayIUTOpUSL sl KypCOBOTO MPOSKTUPOBAHHMS
(BBITIOJTHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpUSL JUIsl TIPOBEACHHS TPYIMIOBBIX H
WHIUBUIYAIbHBIX KOHCYJIbTAllUi Y4deOHas
aymuTOpUs NI TPOBEICHUS  3aHATHMA
TEKYIIEr0 KOHTPOJIE M  MPOMEXYTOUHOM
arrecranuu. (C-312)

Cronbl  KOMIbIOTEpHBIE, CTyibs, [IK,
MPOEKTOP, FKpaH, MapKepHas J0CKa
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