[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 18.07.2022 13:00:03

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MUWHOBPHAYKU POCCUN
(benepanbHOE TOCYAAPCTBEHHOE OOIKETHOE 00pa30BaTENbHOE YUPEKICHHUE
BbICLIETO OOpPa30BaHUs
«Cankt-IlerepOyprckuii rocy1apCcTBEHHBIN TEXHOIOTUYECKHI HHCTUTYT
(TEXHMYECKHI YHUBEPCUTET)»

YTBEPXIAO

[TpopekTop no yueOHOMH

¥ METOJMYECKOi paboTte
b.B.IlekapeBckuii

« » 20 r.

Pabouasi nporpaMma JUCHUILIUHBI

BOJAOCHABKEHHUE 1 BOJOOTBEJAEHHE

Hanpasnenue moaroToBku

08.03.01 CrpouTesibCTBO

HanpasneHHocTs porpaMMel OakaiaBpuara

HpOMbII]I.TIeHHOC N TPAKAAHCKOE CTPOUTECJIBCTBO

KBanuduxarms

bakanasp

®opma 00yueHust

OuHo-320uHa"

DaKkyIbTET MEXaHUYECKU

Kadenpa uH:KeHepHOro MpoeKTHPOBAHUS

Cankr-IlerepOypr
20



JIMCT COI'VTIACOBAHUA

V4eHoe 3BaHuE,
JIOMKHOCTH pa3paboTIYHKa [Moanuce
bamMunus, MHUIHAIBI
3aB. Kadeapolt HHKEHEPHOTO npodeccop A6moxkoBa M.A.
IIPOEKTUPOBAHUS

Pabouas nporpammMa nucuumiinHsl «BogocHaOxeHne 1 BOZOOTBEEHUE» 00CyKAeHa Ha
3aceannu Kadeapsl HHKEHEPHOTO IPOSKTHPOBAHUS
IIPOTOKOJI OT « » 20 Ne

3aBenyrommii kKageapoit M.A. f6mokoBa

OnobpeHo yueOHO-METOAMYECKOW KOMUCCHUEH MEXaHNIECKOTO (haKyIbTeTa
MPOTOKOJ OT «___ » 20 No

[Ipencenarens A.H. JIyuko
COI''TACOBAHO
PykoBoauTens HanpaBieHus OATOTOBKU M.A. SlonokoBa
«CTpOUTETHCTBO»
JupexTop Oubanorexu T.H. CrapocteHko
HauanpHuk MeToaudeckoro oraeiia M.3. TpyxanoBu4
y4e0HO-METOIMYECKOTO YIIPABIICHUS
HauanpHuk C.H. [lenucenko
y4e€0HO-METOIMYECKOTO YIIPABIICHUS




COJNEPKAHHUE

1. HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB O6y‘IeHI/I${ 0 AMCHHUIIIIMHE, COOTHCCCHHBIX C

IUTAHUPYEMBIMH Pe3yJIbTaTaMU OCBOEHUSI 00Pa30BATEIbHOM MPOTPAMMBI .. ...veeeeeneeneanenns. 04
2. MecTo TUCHMIUTMHBI (MOZIYJIS) B CTPYKTYpE 00pa30BaTEIbHOM MPOTPAMMBI. . ........vueeerennns 07
IO 103 1Y 117 (6311718011711 S RSP 07
4. ConepxaHue JUCIUTUIMHBI
4.1. Pa3esnbl AUCHMIUIUHBI M BUIBL BAHATHM] . .. ..vuttinttente et enite et eieeneeeneenenns 07
4.2. ®opMHPOBAHNE HHIUKATOPOB JOCTHKCHUS KOMITETCHITHM ... .veneeneeeneenenennnenn, 08
4.3. 3aHATUS JTEKIIAOHHOTO THITA. . .« e eeeenneee e e ettt e e e e e e et e e et e eans 09
4.4, 3aHATUS CEMUHAPCKOTO THTITA. . . evveneteenssenaeenaeenaeenaeeneeanaeeneeaneeanneernneenes 11
4.4.1. CeMUHAPBI, MPAKTHUCCKHUE BAHITHS ... vvvenreenneeenneennneanneenneennnarenenn 11
4.5. CaMOCTOSTEIBHAS PADOTA. ..o ueentett et ettt et et et et e et et et et e eaeeien e e 13
5. IlepeueHb y4eOHO-METOANYECKOTO O0ECIICUECHUS IS CAMOCTOSITEIbHON paboThl 00YJarOIuXCsl
L COI112 (0301200 03 170 (< 14
6. ®OH/T OLIEHOYHBIX CPEJICTB VISl IPOBEICHUS IIPOMEKYTOYHOM ATTECTAIM . ..\ 'neveenreennnnnen 14
7. [lepeyeHb OCHOBHOM U JOTIOJHUTEIHHOU Y4eOHON JTUTEPATYpPHI, HEOOXOAMMOMN st
OCBOECHMUS JUCLIHIIIIITHDBL . . ..o vvvnee e e ettt e e e e e e e e e e e e e e e e e e e e e e e e et 15
8. Ilepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHETY,
HEOOXOAUMBIX IS OCBOCHUS TUCIIATIIIIHBI . .. .« oeueene et ee e e e e et e e e e e e e e et e e e e e e ae e e e 15
9. MeToanueckue yKazaHus Uit 00Y4arOIIUXCs IO OCBOCHHUIO JUCIIUIUTUAHBL. ... .cvveeeneeneennsee, 15

10. INepevens MHPOPMATMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX IPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpOIEcca MO TUCHUILUIMHE

10.1. THGOPMAIIMOHHBIE TEXHOTOTH . ... vvsenteenneenneennneenaneenseenneeanneanneenes 16
10.2. TTpOTPaMMHOE OOCCTICUCHIIC. ... ... vveensereenrenneeneeneenneeneenseaneaneansenns 16
10.3. NHGOpMALIMOHHBIE CTIPABOUHBIE CHCTEMBI. . «.e.v et eeeeneenieeieeneenneaneenaes 16

11. MatepuanbHO-TeXHUUECKas 0a3a, HEOOXOMMast 11l OCYIIECTBICHHS 00Pa30BaTEIbHOTO

0 L0 A (oI 1 (01 13 (8102 0 A1 (ST 16
12. OcoOEHHOCTH OCBOEHHS TUCIIMIUTMHBI MHBAIMIAMHU U JIUI[AMH C OTPaHHYCHHBIMH
BO3BMOKHOCTSIMU 3IIOPOBBS ..ttt uttenttenteenttette et et e et e et et e et et e et e e e et eaaeeeaas 16

[Tpunoxenus: 1. OHI OLIEHOYHBIX CPEJCTB JIA MPOBEACHUS MPOMEKYTOYHOM aTTECTALINH.



1. IlepeyeHb MJIAHMPYeMbIX pPe3yJIbTATOB O0y4YeHHS] MO JMCUMILIMHE, COOTHECEHHBIX C IJIAHHPYEeMbIMH Ppe3yJIbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe 1715 ocBoeHUs1 00pa3oBaTeabHON MPOrpaMMbl OakagaBpraTa 00y4aromuics JOHKEH OBIAAETh CISIYIOIUME Pe3ylbTaTaMu

06yquH;1 IO AUCHUIIIINHE:

Ko 1 naumenoBanue
Komnerenuuun

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIKCHUSA KOMIICTCHIIUN

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(meckpurnTopbr)

OIIK-4

Crioco0OeH UCIoIb30BaTh B
po(heCCHOHATTLHOM e TEIIbHOCTH
pacIopsAIUTEIbHYIO M TPOSKTHYIO
JOKYMEHTAIUIO, a TAKKe
HOPMAaTHBHBIC TIPABOBBIC AKTHI B
00J1aCTH CTPOUTENHCTBA,
CTPOMTEIBHON UHAYCTPUH U
KUJIMIIHO-KOMMYHAJIBHOT'O X03siicTBa

OIIK-4.2

Bb160p HOpMAaTUBHO-IIPABOBBIX U
HOPMAaTUBHO-TEXHUYECKHUX JTOKYMEHTOB,
PEryJIUPYIOIIUX AEATEIbHOCT B 001acTh
MHXCHEPHBIX CUCTEM 3/IaHUM U COOPYKEHUN

3Harth:

HOPMAaTHUBHO-TIPABOBBIC 1 HOPMATHUBHO-TEXHUUECKUE
JIOKYMEHTHI B 00JIACTH BOJIOCHAOXKCHHS M BOJJOOTBEICHHUS
(3H-1);

Ymernb:

PUMEHSTh HOPMaTUBHO-IIPABOBBIC U HOPMATHBHO-
TEXHUYECKHE JOKYMEHTHI B 001aCTH BOJOCHAOXKEHUS U
BOJIOOTBE/ICHUS B npodeccroHanbHoM AesTenbHocTd (Y-1);
Baapgers:

IpUeMaMU pacyeTa U MPOSKTUPOBAHUS CHCTEM
BOJIOCHA0KEHUS U BOJIOOTBEJICHUS C HCITOJIb30BAHHEM
COOTBETCTBYIOIIMX cBOJOB npaBui (H-1).

OIIK-4.7

BelsiBIIeHHE OCHOBHBIX TpeOOBaHUI
HOPMaTUBHO-TIPABOBBIX 1 HOPMAaTHBHO-
TEXHUYECKUX JOKYMEHTOB, IIPEAbIBIAEMBIX K
3/IaHMSM, COOPYKEHUSAM, NHKEHEPHBIM
cucTeMaM XHU3HeoOecTeueHus, K
BBIITOJIHEHUIO MHKEHEPHBIX U3BICKAHUN B
CTPOUTEIILCTBE

3HaTh:

OcHoBHBIE TPEOOBAHUS HOPMATUBHO-TPABOBBIX U
HOPMATHUBHO-TEXHUYECKUX TOKYMEHTBI K CHCTEMaM
BOJIOCHAOKEeHHs U BogooTBeaeHus (3H-2);

Ymersn:

PUMEHSTh OCHOBHBIE TPEOOBaHHS HOPMATUBHO-TIPABOBBIX U
HOPMAaTHBHO-TEXHUYECKHUX JIOKYMEHTBI K CHCTEMaM
BoJIoCHa0XeHUsI U BogooTBeneHus (Y-2);

Baaners:

[Tpuemamu pacueTa U MPOSKTUPOBAHUS CUCTEM
BOJIOCHA0XKEHUS U BOJIOOTBEICHUS, YIOBICTBOPSFONINX
OCHOBHBIM TPeOOBaHUSAIM HOPMATUBHO-IIPABOBBIX H
HOPMaTHBHO-TEXHUYECKHUX TOKyMeHTOB (H-2).




Kox u HaumenoBanue
Kommerenmn

Kon n HanMeHoBaHME HHIUKATOPA
IOCTHKEHUS KOMITETEHIIUHA

[TnaHupyemble pe3ysIbTaThl 00yUCHUS
(meckpumnTopsl)

OIIK-6

Croco0eH y4acTBOBaTh B
POEKTUPOBAHUHU 00BHEKTOB
CTPOUTCIILCTBA U KUJIUIITHO-
KOMMYHAJILHOT'O XO3SICTBa, B
MOJIrOTOBKE PACYETHOTO U TEXHHKO-
9KOHOMUYECKOT0 00OCHOBAHUN MX
IMPOCKTOB, Y4aCTBOBATH B IMIOATOTOBKC
IPOEKTHOM TOKYMEHTAIIUH, B TOM
YHCIIe C UCTIOJIb30BAaHUEM CPEICTB
ABTOMATHU3UPOBAHHOTO
IMPOCKTUPOBAHHNA U BBIYUCIUTCIIBHBIX
POrPAMMHBIX KOMILIEKCOB

OIIK-6.4
BbiOOp THIOBBIX NPOEKTHBIX pEUICHUH U
TEXHOJIOTUYECKOTO O00OPYIOBaHMSI OCHOBHBIX
WHXEHEPHBIX  CHUCTEM  >KH3HEOOeCleueHHs
3laHusl B COOTBETCTBUU C TEXHUYECKUMU
YCIIOBUSMU

3HaTh:

BO3MOXXHBIE TUTIOBBIC MPOEKTHBIC PEIICHUS] K TUTIOBOEC
TEXHOJOTHYECKOe 000PYyI0BAHUE CHCTEM BOJOCHAOKEHUS U
BogooTBeaenus (3H-3);

Ymersn:

BBEIOMPATH THITOBHIC MPOCKTHBIC PEHIICHUS M TEXHOIOTHIECKOE
000py/I0BaHUE CHCTEM BOJOCHA0KECHHUS U BOJOOTBEICHUS B
COOTBETCTBHUH C TEXHUYECKUMH yCioBusMH (Y-3);

Buanerb: HaBbIKaMH MPUMEHEHHS TUTIOBBIX IPOCKTHBIX
pEIICHU! U THIIOBOTO TEXHOJIOTUYECKOTO 000PYIOBAHHS
CHCTEM BOJJOCHAOKCHHS U BOJOOTBEIICHHS B COOTBETCTBUH C
TexHUYeCKUMU ycaoBusimu (H-3).

OIIK-6.10 3HaTh:
Onpenenenne OCHOBHBIX rapamerpop | CCHOBHBIE IAPAMETPEI CHCTEM BOJIOCHA0KEHUS U
MHXEHEPHBIX CUCTEM 3/1aHUS BOJOOTBECHNS 31aHuii (3H-4);
YMmerb:
OTIpeIeNIATh PACUETHBIMU M SKCIEPUMEHTAIBHBIMU METOAAMU
OCHOBHBIE ITapaMEeTPhl CUCTEM BOJIOCHA0KEHUS
BOJI0OTBeIcHUS 31anuii (Y-4);
Buaagers: Meronamu pacueTa OCHOBHBIX ITapaMETPOB CUCTEM
BOJIOCHA0KEHUsI U BOJ0OTBeneHus 3aanuit (H-4).
OIIK-6.14 3HaTh:
PacuéTHoe 0GOCHOBaHHE peknMa paGoTsr | METOMIBI PACUETHOrO 000CHOBaHUSA peKUMa pabOThl CUCTEM
MHJKEHEpHOH CHCTeMbl  sku3Heobecmedenys | BOAOCHAOKEHNS i BOXOOTBeeH s 31anuii (3H-5);
371aHUA YMmerhb:

BBITIONTHSTH pacdeTHOE 00OCHOBAHUE PEKUMOB PaOOTHI
CHCTEM BOJOCHAOXCHHS U BOJOOTBeAcHMs 31aHui (V-5);
Baanerb: HaBbIKaMu pacdeTa U 000CHOBAaHUSI PEKUMOB
paboThI CUCTEM BOJOCHAOKEHHS U BOAOOTBEICHUS 3/IaHUHN

(H-5).




Kox u HaumenoBanue
Kommerenmn

Kon n HanMeHoBaHME HHIUKATOPA
IOCTHKEHUS KOMITETEHIIUHA

[TnaHupyemble pe3ysIbTaThl 00yUCHUS
(meckpumnTopsl)

OIIK-6.18

Beibop cocraBa ®  IOCIIE€I0BATEIBHOCTH
BBITIOTHEHUST PabOT 1O MPOCKTHPOBAHUIO
3MaHus (COOPY)KEHHS), WHIKEHEPHBIX CHCTEM
KM3HEOOECIIEUeEHNsT B COOTBEICTBHH  C
TEXHUYECKHM 3aJaHhEM Ha IIPOCKTHPOBAHUE

3HaTh:

COCTaB M TMOCIIE0BATEIIFHOCTD BBIMOJHEHUS PabOT 110
MIPOCKTHPOBAHHIO CHCTEM BOJIOCHAOKEHUS U BOJIOOTBEICHUS
B COOTBETCTBHUU C TeXHUUYECKHM 3amanuem (3H-6);
Ymernb:

BBITIONTHSATEH PA0OTHI 11O IPOSKTUPOBAHUIO CUCTEM
BOJIOCHA0)KCHUS M BOJIOOTBEJICHHSI B COOTBETCTBHH C
TeXHUYeCKUM 3amanuem (Y-6);

Baanerb: HaBbIKaMHU pacyeTa U MMPOCKTUPOBAHUS CUCTEM
BOJIOCHA0KEHUS ¥ BOJIOOTBEICHHS IPAKIAHCKUX 3IaHUN U
IPOMBIILICHHBIX 00beKTOB (H-6).




2. MecTO AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JIMCIUIUIMHA OTHOCUTCS K AMCHUIUIMHAM obs3arenbroi yactu (b1.0.34) u uzyuaercs Ha
4 xypce B 7 cemecTpe.

B wmeroandeckoM 1laHe JUCHMIUIMHA ONUPAETCSd HA JBJEMEHThl KOMIIETCHIIHH,
c(OpMUPOBAHHBIE TPU H3YYCHHH IUCHUIUIMH «Du3nkay, «MexaHWKa KHJIKOCTH W Ta3ay.
[TomyyeHHbIC B MpoIecce U3yUeHUs AUCIUILTHHBI «BomocHa0keHe U BOJIOOTBEICHHE 3HAHMUS,
YMEHHSI U HAaBBIKA MOTYT OBITh MCIOJB30BaHBI MPH H3y4eHHH TUCIUIUMH «lIpoexkTtupoBanue
COOPY)KCHHMH JJII OYMCTKH CTOYHBIX BOJI M Ta30BBIX BBIOPOCOB», «TeXHOJOTHsS BO3BEICHUS
3aHUM U COOPYKEHMI», IIPU MPOXOKICHUU IPOU3BOJACTBEHHONW U IIPEAIUIITIOMHON IIPAKTHK, a
TaK>Ke MPHY BBITTOJIHEHUH BBITYCKHOW KBaTM(UKAIIMOHHON paboThl OakaniaBpa.

3. O0beM U CHUILIHHBI

Bcero,

Bux yaconoii paboTer 3E/akaneM. yacoB

OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 4/ 144

(3aUeTHBIX EAMHUILY aKaJIEMUYECKUX YacOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 36
3aHATUS JEKIIMOHHOTO THIIA 14
3aHATUS CEMUHAPCKOIO TUIIA, B T.4. 14

CEMHUHApBI, IPAKTUIECKUE 3aHATHUS 14

nabopaTopHbie pabOTHI -

KkypcoBoe npoektupoBanue (KP wnu KII) -

KCP 8

Jpyrye BUbl KOHTAaKTHOM paboThI -

CamocrosiTesbHast padoTa 81
®opma Texkymero koutpoJas (Kp, pedepat, PI'P, acce) PT'P
®opma npome:xkyrouHoii arrecrauum (KP, KIT, 3auer, sx3amen) Ik3amen/27

4. Copep:xanue AU CUHIIUHBI
4.1. Pa3nenbl AMCHUIIIMHBI M BH/IbI 3aHATHH

3aHsaTus <
=
e CEMHHApPCKOIo 3
= THIIA, & o
=R & 3 =
o g akameM. Yacel | 9 S =
S s
« =) o
Ne HaumenoBanue Z s ; o 2 E g EE’
(D] P
n/m pazzena JUCIUILINHBI = 42 _ ¥EZ. |88 =
= d 85 9 ok R < (ST
= o B o ] Q
E FEEZE8 |88 g
= S = H & Q '9‘
= = 8 )
3 SR E-Ral -
) ) a = S
== @)
1. Hcropus pa3BUTHS BOJOCHAOKEHHUS. 1 - - 8 OIIK-6

COBpPEMEHHOE COCTOSIHUE CUCTEM
BOJIOCHA0KEHUS U BOJIOOTBE/IEHUS TOPOJIOB,
HACEJIEHHBIX MYHKTOB U IPOMBIIIIEHHBIX
MpEANPUITHI




2. OCHOBHBIE KaT€rOpUU BOJOTIOTPEOUTEINCH, 1 2 8 OIIK-4
HOPMBI BOJIOTIOTPEOJICHUS U PaCUCTHBIE
pacxo/ibl BOJIBI
3. OcHOBHBIE MOKA3aTENN KauyeCTBA BOJIBI. 1 2 10 | OIIK-4
TpeboBanusi, mpenbsBIsieMble K BOJE
Pa3IMYHBIMH TOTPEOUTENIMU
4, OCHOBHBIE THUIIBI CUCTEM BOJOCHAOXKEHHUS. 3 2 - 10 OIIK-4
Bopozabopubie coopyKeHus st
MOBEPXHOCTHBIX U MOA3EMHBIX HICTOYHUKOB
5 BoaoBojbl, HACOCHI M HACOCHBIE CTAHIINH. 2 2 - 8 OIIK-6
MeTtobl X pacdyeTa U MPOSKTUPOBAHUS
6 CoopyxeHus ISl YIydIlieH!s KauecTBa 2 2 - 10 | OIIK-6
MTUTHEBOU BOIBI (COOPYKCHHS
BOJIONOJITOTOBKH)
7 BononanopHsble 1 peryaupyroime eMKOCTH. 1 2 3 OIIK-4
BogomnpoBoaHsie ceTu OIIK-6
8 BHyTpenHue cucteMbl BOJIOCHA0KEHHS U 2 2 12 OIIK-4
KaHAJIM3aIH 3JJaHui OI1K-6
9 CucTtemMbl BOJJOOTBEICHHS TOPOIOB, 1 - 12 | OIIK-4
HACEJIEHHBIX MMyHKTOB U IPOMBIIIICHHBIX
IPEANPUITUI
4.2 @opMupoBaHHEe WHAUKATOPOB [IOCTH:KEHHUSI KOMIIETeHIHMHA pa3aeaMu
AUCHUTLTHHBI
No Kox unnukaropon
i JOCTHKCHUS HanMenoBanwue pa3ena JUCIUILTAHBI
KOMIIETEHITHH
1 OIlK-4.1 OcHOBHBIE KaTErOpHH BOJONIOTPEOUTENEH, HOPMBI
OI1K-4.2 BOJIONOTPEOICHHUS] M pACUETHBIE PACXOIbl BOJIBI
2 OIlK-4.1 OcHoBHBIE TIOKa3aTeNN KayecTBa BOJIbl. TpedoBaHus,
OIIK-4.2 MpeIbsABIsSEMbIE K BOJE Pa3INUYHBIMU IOTPEOUTENIMU
3 OIlK-4.1 OcHoBHbIE THUIIBI CUCTEM BOAOCHA0keHus. BonozabopHeie
OIlK-4.2 COOPYKEHHsI JIJIsl TOBEPXHOCTHBIX U MOJI3EMHBIX HCTOUHUKOB
4 OIlIK-4.1 BoaoBobl, HACOCHI U HACOCHBIE CTAHIIMU. METO/bI X pacueTa
OIlK-4.2 Y TIPOCKTUPOBAHUS
5 OIlIK-4.1 CoopyxeHust Uil yIy4dlleHUs1 KaueCTBa MUThEBOM BOJIbI
OIlK-4.2 (coopy»keHus BOJIOTIOATOTOBKH)
6 OIlK-4.1 BononanopHsle 1 peryaupyromne eMKocTH. BogonpoBoaHbie
OIlK-4.2 CEeTH
7 OIIK-6.1 BHyTpeHHHe cucTeMbl BOJJOCHA0KEHHS U KaHAIM3AI[H
3JTaHUAN
8 OIIK-6.2 BryTpennue cucteMbl BOJIOCHA0KEHUS U KaHATTU3AIHHI
31aHUM
9 OIIK-6.10 BryTpennue cucteMbl BOJIOCHA0KEHUS U KaHATTU3AIHHI
31aHUM
10 OIIK-6.14 BryTpennue cucteMbl BOJIOCHA0KEHUS U KaHATTU3AIHHI
31aHUM
11 OIIK-4.7, OIIK-4.2 CucreMbl BOJOOTBEICHHS TOPOJAOB, HACEJIEHHBIX TYHKTOB U
MIPOMBIIIIJICHHBIX MPEATPUSTUI




4.3. 3aHATHA JEeKINOHHOI0 THIIA

Ne
pasznena
JIACITUILIN -
HBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATUS

O0BeM,
aKaJ.
Yachl

HNunoBannoH
Has popma

1

HcTopus pa3BuTHs BojiocHaOxeHus. COBpeMeHHOe
COCTOSTHUE CHCTEM BOJIOCHAOKEHUS M BOJIOOTBEIICHHS
TCOPOJIOB.

Pa3zBuTHE cucTeM BOIOCHAOXKEHUS ¥ BOJJOOTBEACHHS B
Poccun u B Mupe. CucreMa HOpMAaTUBHBIX TOKYMEHTOB IO
BOJIOCHA0KEHHUIO Y BOJIOOTBEACHUIO B rOpoax 1
HaceJIeHHbIX mykTax. OTpacieBsie ctanaapthel. CanlluHpbl,
CHullIer u CIL.

Cnain-
MpE3CHTALINS
«Hcropus
pa3BUTHUSA
BOZOCHAOXE
HUS U
BOJIOOTBEJIEH
ns B Poccumy

OCHOBHBIE _ KAaTEropuu _ BOJONOTPEOHTENEH,
BOJIONOTPEOJICHUS U PACUETHBIE PACXO/IbI BOJIBI.
OcHoBHBIE 00BEKTHI BoZocHaOkeHusa. KomMmyHanbsHoe,
IIPOMBIIIIIEHHOE U CEIIbCKO-X03HCTBEHHOE BOJOCHA0XKEHNUE.
VY nenbHbIE pacxo/ibl 1 HOPMbI Bogonotpednenus. Hopmsl
BOJIONIOTPEOJICHUS AJIs1 HACEJIEHHBIX MYHKTOB. HopMmbl
pacxojia BOJbI B )KWJIBIX M OOLIECTBEHHBIX 3/1aHUsAX. HOpMBI
BOJIONIOTPEOJICHHUS Ha IPOMBIIIIEHHBIX IPEAIPUATUSX.
CyTouHbI€ 1 YacoBbIe pacxozbl BoAbl. Pacxonbl Boasl Ha
I10’KAPOTYILEHUE.

HOPMEI

OcHOBHbIE MOKa3aTeJId Ka4yeCcTBa BOJIbL.

[Tonsarue 06 ananuse Bojbl. OpranosenTHYECKUE MOKa3aTel
IIPO3PavyHOCTb, 3aIax, IpUBKyC. DU3NYECKHE ITOKA3ATENHN:
TEMIIEpaTypa, BA3KOCTh, IIJIOTHOCTh, IOBEPXHOCTHOE HATS-
xenne. Duznko-xumMuyeckue nokazarenu: pH, )KecTkoCTsb,
JJIEKTPOIPOBOAHOCTD, COAECPKAHUE B3BELICHHBIX BEIIECTB,
OKHCJIUTEIIbHO-BOCCTAaHOBUTENbHBIN moTeHiman (Eh).
XuMHUecKue, OMOXUMUYECKHE U 0aKTEpUOIOTHIECKUE
nokasarenu kadectsa Bojbl. Hopmsr CanlluH.
TpeboBanusi, npeabaBIsieMbIE K BOJE

Pa3IMYHBIMU IOTPEOUTENIMU

1
1: LIBETHO

CYXOH OCT

CTh, MyTHOCTb,

ATOK,

OCHOBHEIE TUIEL CUCTEM BOJOCHAOKEHUS

Cxema BoJIOCHA0XEHHS TOPOa C UCTIOTB30BAHUEM
MOBEPXHOCTHBIX BOJ. Cxema BOJJOCHA0KEHHsI HACETICHHOTO
MyHKTa C UCTIOJIb30BaHUEM TI0JI36MHBIX BO. CXEMBI
BOJIOCHA0KEHUS IPOMBIIUICHHBIX MTPEATIPUSATHI C
MPSIMOTOYHBIM, MTOCIICIOBATEILHBIM, 00OPOTHBIM,
KOMOMHHPOBAHHBIM UCTIOJIB30BaHUEM BOJIbI. CHCTEMBI
000pOTHOTO BOAOCHAOKEHUS C OXJIAXKICHUEM BOJIBI,
OUYHCTKOM BOJIbI U KOMOMHMpOBaHHOTO TUNa. [Tokazarenu
3¢ (HEeKTUBHOCTH OOOPOTHBIX IIUKIIOB BOJIOCHAOKEHUS
MIPOMBINIICHHBIX MTPEAPUATHH.




Ne
paszzerna
JUACIUILIN-
HBI

HaumenosaHue TeMEI
U KPaTKOE COACpKaHUE 3aHATHUS

O0newM,
aKaj.
Yacel

HNuHosanuon
Has Gopma

4

CoopykeHus  Juis  3a00pa  NPHPOJHOM u3
HOBEPXHOCTHBIX HCTOUHHKOB.

Knaccudukanus COOPYKCHHIA BO/1I03a00pa u3
MOBEPXHOCTHBIX HMCTOYHHUKOB. [IpHHIUMBI BBIOOpa THIA
Boj03a0opa.  beperoBbie  3a00ophl  pazgenBHOrO M
COBMCIIICHHOTO  THUIOB.  B0103a00pbl  CHJIb(POHHO-
¢GunbTpyromero tuna. PycioBeie Bogo3abopsl pa3aeabHOTO,
COBMEIIICHHOTO M KOMOWHHPOBAHHOTO THIIOB. PyCOBBIi

B0/103200p C TPYOHBIM (PHIIBTPYIOLIUM OT'OJIOBKOM.

BOJABI

Cnatin-
Ipe3eHTaIHs,
rpynmnosas
JTCKYCCHS

CoopyxeHnus s 3a00pa NPUPOHON BOJIBI U3 MOJBEMHBIX
HMCTOYHUKOB.

Bopmozabopubie  CKBaXXMHBI. BBIOOp  MECTOIONOKEHHS,
onpejieNieHue BOJ03aXBaTHOM CMOCOOHOCTH, BBIOOp THUIA
¢uneTpyromero oroioska. lllaxTasie komomusl. JlydeBbie
BO/03a00pel. ['opu3oHTanmbHble BOAO3a0ophl. Kamrtaxu
POAHUKOBBIX BOJI.

Cnatin-
Ipe3eHTaIHs,
rpynmnoBas
JIMCKYCCHS

BonoBoasl. MeToabl

pacuera
Ha3snauenue u Meroapl yKiIagku BOJIOBOJIOB. OCHOBHbBIE
XapaKTEpUCTUKU JABMXKEHUS JKUJKOCTH B  BOJOBOJAX:
CKOPOCTb, OOBEMHBI W MAacCOBBIl pacxof, PEKUMBbI
TEYCHHs.  YpaBHEHME  Hepas3pbelBHOCTH.  Jlmarpamma
Hukypanze. VYpaBnenune bepnymnu. Meroael pacuera
IIOTEph HAIlOpa Ha TPEHWe Mo JUIMHe. YpaBHeHus [lapcu-
Beiicbaxa wu Ile3u. Ilotepu Hamopa Ha MECTHBIX
THJIPABIMYECKUX CONPOTHUBICHUSX. BBIOOpP ONTHUMAaIbHOIO
JMaMeTpa BOJI0BO/IA.

X VKIaQJIKH W THAPABINYCCKOI'O

Hacockl 1 HacOCHBIC CTaHIINHU

Knaccudukanus 1 ocHOBHBIE MapaMeTphl HACOCOB (T10/1a4a,
Hafmop, noje3Has W 3(PQeKTUBHAsE MOLIHOCTb, K.II.JI.).
[IpyHIMIT JOEWCTBUS M pacyeT OCHOBHBIX MapamMeTpoB
HEHTPOOEIKHOTO Hacoca. BricoTa BCaCBIBaHHS
1eHTpoOeKHOTO Hacoca. Pabora Hacoca Ha ceTh. YpaBHEHUE
XapakTepUCTUKU  ceTh.  [IpuHuumbel  peryiupoBaHus
MPOU3BOAUTEIBHOCTH IIEHTPOOEIKHBIX HaCOCOB.
[TapannensHOe M TMOCIENOBATEIBHOE BKJIIOUEHUE HACOCOB.
KoMIoHOBKa HaCOCHBIX CTaHIIMH 1-r0 ¥ 2-TO TOAHEMOB.

CoopykeHus BOAOIIOATOTOBKHA

OCHOBHBIEC TEXHOJOTUYECKHE onepanvu Jjigd  yJIydIICHUA

Ka4yecTBa BOJIBI: OCBETJICHUE, o0eclBeuUnBaHUeE,
o0e33apaxuBaHue, OIPECHEHHUE, YMSTYEHHE,
o0e3’kere3nuBaHue, JIeMaHTraHaus, obec¢ropuBaHue,

dbTopupoBaHue, Aera3anus, 1e3aKTHBAIUS.
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Ne
O0newM,
paszaena HaumenosaHue TeMEI AKAL HNuHosanuon
JUACIUILIN- Y KpaTKOE CO/ICPKAHUE 3aHATHS qacH: Hast popMma
HBI

6 OcHOBHBIE TEXHOJOTNYECKUE CXEMBI CTaHLUU 1
BOJONOATOTOBKU
Koarymsiiusi, (rmokynsusi, OTCTaWMBaHHWE, OCBETICHUE B
3epHUCTHIX bunpTpax. O6opynoBanue IS
o0e33apakuBaHus U GUHUIITHON TOOYUCTKU MTUTHEBOW BOJIBI.

7 Bononamopable M peryIupyroline eMKOCTH. TpaccupoBka 1 Cnatin-
BOJIOIIPOBOJAHBIX CETEM MpEe3eHTaINS,

TpyNIoBas
BononanopHueie OamHy, HaIopHbIC pe3epByaphl, JHCKYCCHsT
MTHEBMATUYECKHE BOJOHATIOPHBIC YCTAaHOBKHU. TpaccHpoBKa
BOJIONIPOBOAHBIX ceTed. Tumbl BOAONPOBOAHBIX TPYO.
OO6opynoBaHre U COOPYKEHHsSI Ha BOJOIPOBOJHBIX CETAX.
[Tepexoapl BOAOMPOBOAHBIX JUHUK Yepe3 MNPENSITCTBUS
(peku, OBparu, >eJIe3HOJOPOKHBIC M TpPaMBAaWHBIC IyTH).
PacueTHbIle cXeMBI BOAOTIPOBOIHBIX CETEH.

8 Bayrpennne cucreMbl BOJOCHAOKEHHS W KaHAIW3AIMH 2 Craiin-
3nanuii. OCHOBHBIE DJJIEMEHTBI M CXEMbl BHYTPEHHETO MpEe3CHTAaIINS,
BOJIOCHA0KEHHUSA Y BOJOOTBENEHUS 3MaHUN TpyMIOBast

TUCKYCCUS

9 CucremMbl  BOJOOTBEACHHUS  HACEICHHBIX  IIYHKTOB W 1
MIPOMBIIUIEHHBIX IPEAIPUATHI
Cucrembl kananmuzaiuu. CoopyKeHUs [UIsi  OYUCTKHU
OBITOBBIX M MPOMBIIIIEHHBIX CTOYHBIX BOJI.

4.4. 3aHATUS CEMUHAPCKOI0 THIIA

4.4.1. IlpakTHYecKue 3aHATHUS.

Ne O0BeM,
HaumenoBanue TeMbl HnaHoBaoHHas
paszznena aKaj.
Y KpaTKOE COJICPKAHHUEC 3aHIATHS dbopma
IHACIIATUINHEL Yackl
2 HopMmel BogonoTpeOaeHus 11 HaCEJIEHHBIX ITYHKTOB 2 -
HOpMLI X03AHCTBEHHO-ITUTHEBOTO HOTpe6J'IeHI/IH JJIA
HACCJIICHHBIX HyHKTOB, HOpMLI pacxona BOJBI Ha IIOJIMB,
HOPMBI pacxo/ia BOJBI B KWJIBIX U OOIIECTBEHHBIX
3MaHUSAX, Ha  MPOMBIIUICHHBIX  MPEIMPHUITHSIX.
OnpeneneHne  CyTOYHBIX  pPacXxoioB  BOJBI B
BOJIOITPOBOJHOM CETH
2 OnpeniefieHHe pacxo0B BOJBI M3 BOJJONPOBOIHOM 2 -
CETH I10 YacaM CYTOK
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No
pasznena
IUCLUTUINHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATUS

O0BeM,
aKaJ.
Yachl

MNuanoBanunoHnHas
dhopma

2

Pacuer pacxo/10B BOJibl Ha OKAPOTYIIECHUE
HapyxHnoe MOXKapOTYILICHHE. Buytpennee
noxaporyueHue. [1oaHpIil pacxoa BOAbI U3 CETH BO
BpeMsl TYLIEHHS PACUETHOI'O KOJMYECTBA M0KAPOB

Pemenne 3aay 1o TUAPOCTATHKE BOA03a00PHBIX
COOPYKEHUI

JaBaenne B Touke. (OCHOBHOE
ruapocratuku.  JlaBieHue — Ha
KPUBOJIMHEHHBIC IOBEPXHOCTH

ypaBHEHUE
IJIOCKUE U

I'mapaBInyecKyii pacyeT BOJOBOJIOB

YpaBHenue bepHym i HEMACaTIbHOU KUIAKOCTH.
Pacuer mnorepp Hamopa Ha TpeHUE MO JJIMHE
BOJIOBOJIOB. Pacuer moTephr Hamopa Ha MECTHBIX
CONIPOTHUBJICHUSIX.

PacueT ci10:kHOM cHCTEMBI BOJIOBOIOB.

Pacuer
Hacoca
Pabora Hacoca Ha ceTh.
Pacyer  Tpebyemoro

XapaKTCPUCTHUKHU CECTH HCHTDO6G)KHOFO

Hamopa IpuU  3aJaHHOU
MIPOU3BOIUTEIILHOCTH. [Ton6op Hacoca IO
katasioraM. CrnocoObl  perylMpoBaHUs  IMOAAYM
JpOCCeNMpOBaHNeM, OalilmacupoBaHHEM H3MEHEHHEM
quciaa 000poToB paboyero Koseca.

[TapannensHoe W TOCIEAOBaTENbHOE BKJIIOYEHUE
HAacoCcoB

XapaKkTepUCTUKU HACOCHBIX CTaHIMU C Trpynmnamu
HacocoB,  paboTaroluX  MOCIEJOBATEIbHO U
napanjenbHo.

BHyTpeHHue cucTeMbl BOAOCHA0KEHNS M KaHAIN3ALMU
31aHuil. OCHOBHBIE 3JIEMEHTHI U CXEMbl BHYTPEHHETO
BOJOCHA0KEHUS M BOLOOTBEACHUS 3IaHUI

3aHsaTHA B
KOMIIBIOTEPHOM
KJ1acce ¢
HCII0IL30Ba-
HHEM METOa
KtCm
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4.5. CamocTosiTeJibHasi padoTa 00y4YaroIuxcsi

pajfeﬂa [Tepeuenpb BOPOCOB LIS O0newm, dopma
CaMOCTOSTEIILHOTO U3y4YeHUS aKaJl. 4achl KOHTPOJIS
JUCITUTUTAHBI
2 N3yuenne Cpoma mnpasun CII 31.13330.2012. 8 WunuBuayans-
Bonocnabxxenne. HapyxHbie CeTH U COOPYKECHHS. HBIC 3aJ]aHuUs
AxrtyanusupoBanHas pemaxiust CHull 2.04.02-84. NeNe 1 u 2
—M.: 2012
2 Nzyuenune CII 8.13130.2009 Cucremsl 2 NunuBumyansb-
IIPOTUBOIOKAPHOU 3alMThI. MIcTOUHMKHN Hoe 3a1aHue Ne
Hapy>KHOT'O MPOTHUBOTIOKAPHOTO BOJIOCHAOKECHHSI. 3
TpeboBanus noxxapHoii 6ezonacHocti». — M.: 2009
3 Nzyuyenue tpeboBanmii CanlluH 2.1.4.1074 — 0O1. 2 YcTHBI#H ompoc
[MuteeBass Boma. ['mruenmveckwe TpeOOBaHUSA K
KauecTBY  BOJIbl  IEHTPATU30BAaHHBIX  CHCTEM
MMUTHEBOTO BOJIOCHA0KeHMsI. KOHTpOJIh KavyecTsa.
3 TpeboBaHust K Ka4eCTBY BOJIbI B TEIIJIOPHEPTETHKE 2 YcTHBI#H ompoc
4 Coopyxxenust 1isi 3a0opa NPUPOAHOW BOIBI U3 2 Craann-
MMOBEPXHOCTHBIX UCTOYHUKOB Mpe3eHTAIHS
4 Coopyxxenust st 3a0opa MNPUPOAHONM BOJBI W3 2 Crnann-
MOA3EMHBIX HMCTOYHHKOB Mpe3eHTAIHS
5 OCHOBBI TUJIPOCTATUKHU 4 NuauBunyans-
HBIC 3aJ]aHUs
NoNe 4 u5
) OCHOBBI TUZIPOJTMHAMHUKHI 4 NuauBunyans-
HBIC 3aJ]aHuUs
NoNe 6 1 7
9] Tunbel HAcocoB, MWCHOIB3YyEMBIX B  CHCTEMax 2 Crnaiig-
BOJOCHA0KEHUS U BOJOOTBEICHHUS Mpe3CHTaln
6 OcHOBHbIE METOJIbl yIYYIIEHHs] KayecTBa BOJbI 6 Craiig-
(BOJIOTIOATOTOBKH ) IPC3CHTAINH
6 OcHOBHBIE METO/IBI 1€3UH(EKITUN BOIBI 2 YcTHBIH ompoc
8 Wzyuenne cBoma mpaBwin CIT  30.13330.2012 6 Ob6cyxnenue
BHyTpeHHuii BOIONPOBOJ M KaHAIM3alUs 3aHUM. OTJINYUHI
AxrtyanusupoBanHas pemaxius CHull 2.04.01-85. Hosoro CII or
—M.: 2012 NPEIIECTBOBAB
mero CHUII
9 Cson mpaBun CIT 32.13330.2012. Kananu3zarusi. 6 OO6cyxnenue
Hapy»xHble cetn 1 coOopyKeHUS. OTJIMYMIA
AxtyanusupoBanHas penakius CHull 2.04.03-85. Hosoro CII or
—M.: 2012. MpEAIIECTBOBAB
mero CHUII
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4.5.1 Tembl npe3eHTANM AJI51 KOJJIEKTHBHOTO 00CYKIeHUS

Ucropus pa3Butus BojiocHAOKEHUS U BOJI0OTBeeHUS B Poccuu u B Mmupe.

CoopyxeHus 11t 3a00pa BOJBI U3 TOBEPXHOCTHBIX MPUPOTHBIX HCTOYHHUKOB.
CoopyxeHust 1y1st 3a00pa BOABI U3 MO3EMHBIX TPUPOAHBIX UCTOUHHUKOB.

Tunbl HACOCOB, IPUMEHSAEMBIX B CHCTEMAaX BOJOCHAOKEHUS U BOJIOOTBEICHHS.
KomItoHOBKA HAaCOCHBIX CTaHIIHIA.

OCHOBHBIE THITBI COOPY>KCHHI BOJIOIIOATOTOBKH.

OcHoBHOE 000pYyTIOBAaHUE CTAHIIUN BOJOIMOITOTOBKH.

O6opynoBanue Jist 1e3UH(EKIINH BOIBI.

OO6opynoBanue ISl YJIYYIICHHS KadyecTBa BOJbI HEMOCPEACTBEHHO TMepel Moaaueit

© oo N R WDNRE

OTPEOUTEITIO.

=
o

. Bomonanopneie OanrHu, HamopHbIE pe3epByapbl, MHEBMATHYECKHUE BOIOHAIMOPHBIC
YCTaHOBKHU.

11. CriocoOsl MPOKIIATKU U COEAMHEHUS TPYO.

12. BuyTpeHHHE cUCTEMbl BOJOCHAOKEHUS 31aHUH.

13. BHyTpeHHHE CHCTEMBI KaHAIU3ALNH 3TaHUH.

14. JloxxneBble (JIMBHEBBIE) CUCTEMbI KaHAIU3AIUH.

15. CHeromniaBuIbHbIE TYHKTHI.

5. IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecnedeHHUsl UIsi CAMOCTOATEIbHOI PadoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

Metoanueckue ykazaHus AJsl 00ydaroIuxcs 1o OpraHu3aluy caMOCTOATEIbHOW paboThI
MO0 JUCUUIUIMHE, BKJIOYas TEPEUYeHb TEM CaMOCTOSITENIbHOW pPaboThl, (OpPMBI TEKYIIETO
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMS K HX BBIMOJHEHUIO pa3MEIIEHbl B 3JIEKTPOHHOMN
MH(pOpPMaLOHHO-00pa30BaTeNbHOM cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpPpeaACTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTalumn

[TpomerxyTouHas aTTecTanus No AUCHUILIMHE TPOBOIUTCS B (hOpMe IK3aMeHa.

DK3aMeH MpeaycMaTpUBalOT BBIOOPOYHYIO MPOBEPKY OCBOEHHUS IMPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIUN U KOMIUIEKTYETCSI TEOPETUYECKUMH BOIIPOCAMH ISl TPOBEPKH 3HAHUM.

IIpu cnade sK3aMeHa CTYAEHT IOJIydaeT TPU BOIPOCA U3 IMEPEUHS BOIPOCOB, BpEMs
MOATOTOBKHU CTYJEHTAa K YCTHOMY OTBETY - A0 45 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3ayeTe:

Bapuant Ne 1
1. OcHOBHBIE THIIBI CHCTEM BOJOCHAOKEHUSI IIPOMBIIIICHHBIX PEATPHUITHI.
2. Pacder nmoreph Hammopa Ha TUAPABINYECKOE TPEHHUE B BOJOBOIAX.
3. CucreMsbl ¥ CXeMBI BOLOOTBEAECHNS 3MaHUMN.

®OoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIJIMHE MTPEACTABJICH B HpI/IJ'IO)KeHI/II/I Ne 1l
PC3YJ'ILT3.TBI OCBOCHHUA JUCHUIIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCEX

9JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBE€HL OCBOCHHUA KOMIICTCHIHWHW Ha JAHHOM
9TallC — OLICHKAa «YJOBJICTBOPUTCIILHO).
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7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOIMMBIX JIJIsl OCBOEHUS TUCUMILINHBI.

a) meyaTHble U3AHMS:

1. TlaBaunoBa, .M. BomocHaGxeHue W BOJOOTBEICHHUE: yUEeOHUK JUIsl OakajaBpOB:
y4eOHUK U1 BY30B IO crieruaabHoCTH "BogocHabxenue u Bogoorsenenue" / . 1. IlaBnuHosa,
B. U. baxenos, U. I'. I'y0uii. - 4-e uzn., nepepad. u non. - M. : FOpaiir, 2013. - 472 c.

2. JIamaes, b.®. CucreMbl BOJIOCHAOKEHUS U BOJOOTBEACHUS 3[JaHUI: yueOHOE mocooue
/' b. ®@. JIamaes, B. U. Kupunenko, B. A. Hemto60B. — CI16.: [Tonmutexnuka, 2012. — 303 c.

3. BonootBenenue : yueOHMK Ui BY30B IO IIporpamMMme OakanaBpuaTa MO HarpaBJICHHUIO
"CtpoutensctBo" (mpodmip "Bogocnabxkenune u BogpootBenenue") / KO, B. Boponos [u mp.];
[Tox oOw1. pen. O. B. Boponosa. - M.: ACB, 2014. - 416 c.

4. Toruna, E.C. PecypcocbOeperaronire TEeXHOJIOTUU MTPOMBIIICHHOTO BOAOCHA0XKECHUS U
BonootBeneHus : [CrpaBounoe mocobue] / E. C. T'oruna, A. [I. I'ypunosu4, E. A. Ypeukwuii. -
M. : U3n-Bo Accoul. ctpourt. By30B, 2012. - 312 c.

0) 3JIEKTPOHHBIE YUYeOHbIe H3JaAHUS

1. s6nokoBa, M.A. BopocHaGXeHHE HACEICHHBIX IYHKTOB M IPOMBIIUICHHBIX
OpeanpusTHii (C OCHOBAaMHM THUIpABIMKH): ydeOHoe mocobue / M.A. S6mokosa, E.A.
[Tonomapenko. - CII6.: CII6I'TU (TVY), 2016. - 171 c. (3b).

2. SI6nokoBa, M.A. TexHOIOTHS BOJIOMOATOTOBKH: ydeOHOe mocobue / M.A. S16mokoBa,
E.A. IlonomapeHKo. - DneKkTpoH. TekcToBble nanHbie. - — CI16.: CIIOI' TU(TY). - 2017. - 125 c.
(OB).

3. Sl6nokoBa, M.A. OGopyaoBaHue Al MEXAaHUYECKON OYMCTKHM CTOYHBIX BOJA: YueOHOe
nocobue / M. A. SI6mokoBa. - DnekTpoH. TekcroBbie nanuele. - CI16.: CIIOI TU(TY). - 2011. -
91 c. (Ob).

8. Hepeqeﬂb JICEKTPOHHBIX 06pa30BaTeJ’lLHI)IX pecypcoB, H606X0)]]/IMI)IX AJIs
OCBOCHHUSA JTUCIHUIIJINHBI.

yueOHbIi miaH, PI1/] n yueOHO-MeTOIMYeckue MaTepuaibl: hitp://media.technolog.edu.ru

3HGKTpOHHO-6I/I6J'II/IOTe‘IHLIe CUCTCMBI:

«DNeKTPOHHBIIN YnTaAIBHBIHN 3a1 — bubnmoTex» https://technolog.bibliotech.ru/;
«JIanby https://e.lanbook.com/books/.

9. MeTroauyeckue yKa3aHusi JAJIsl 00y4aI0IHUXCsl 10 0CBOEHUIO TUCIIUILIHHBI.

Bce Buapl 3anatnii no nucuumuimae «BogocHaOkeHne U BOJIOOTBEACHUE)» MTPOBOIITCS B
COOTBETCTBUH ¢ TpeboBaHusmu cienyrommx CTII:

CTII CII6I'THU 040-02. KC VYK/B. Buasl yueOnbix 3aHsaTuil. Jleknus. OO6mue
TpeOoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbet yueOnbix 3anstuil. CeMuHapbl U
npakTudeckue 3aHaTus. Ooue TpedoBaHUs K OpraHU3alyy 1 MPOBEACHHUIO.

CTII CIIGI'THU 048-2009. KC YK/IB. Bunpel yueOHbIx 3aHsTui. CamocTosiTenbHas
I1aHupyemasi pabora cryaeHToB. OOmme TpeOoBaHUs K OpraHu3alyy U MPOBEACHUIO.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BE%D0%B3%D0%B8%D0%BD%D0%B0,%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B1%D0%BB%D0%BE%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B1%D0%BB%D0%BE%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

[TnmanupoBaHue BpeMeHH, HEOOXOJMMOI0 Ha W3y4eHHE NAaHHOW JAMCHUIUIMHBI, JIy4lle
BCEr0 OCYILECTBIIATh Ha BECh CEMECTP, IPELyCMATPUBAs IPU 3TOM PEryJSpPHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMH YCIIOBUSIMHM NPaBWIBHOW OpraHM3aluy y4eOHOro Ipouecca /Ui CTYACHTOB
SABJIACTCA:

IUIAHOBOCTh B OpraHU3aluy y4eOHOH paboThl;

CEPbE3HOE OTHOIICHUE K U3YYECHUIO MaTEpHala;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansgaTus CTYACHT HOJDKCH NPUXOAUTH, UMEA 3HAHUSA 110 YK€ U3YUYCHHOMY MaTCpUualy.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHIi, HCTOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeIbHOIO MpoIecca 1Mo JUCIUILINHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yuebHoM mpoiuecce MO JaHHOM AMCHUIUIMHE NPEIyCMOTPEHO HCIOJIb30BaHUE
MH()OPMAITMOHHBIX TEXHOJIOTHMA:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPEe3CHTALIU;

B3aUMO/ICHCTBHE C OOYYAIOIIUMUCS MTOCPEICTBOM IJIEKTPOHHOMU MOYTHI.

10.2. lIporpaMmMHoe o0ecnieyeHue.
Microsoft Office (Microsoft Excel); MathCAD 14.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHbIE CTIPABOYHbIE CHCTEMBI.
CrpaBouno-norckoBble cucteMsl «Koncynbtant-Ilmocy, «Texakecnepr».

11. MarepuajbHO-TEXHHYECKOEe o0ecriedyeHHe OCBOEHHsI AUCIHHUILUIMHBI B Xoje
peanu3anuu o0pa3oBaTeJbLHOH MPOrPaMMBI.

Jns BeneHWs JEKUMOHHBIX 3aHITUA UCHONB3YyeTCS ayauTOpHUs, OO0OpYyIOBaHHAS
CpGI[CTBaMI/I OpFTGXHI/IKI/I, Ha TpI/II[IIaTI) IIOCAI0OYHBIX MECCT.
Jlns mpoBeAeHHUS TPAKTHUECKUX 3aHSITUNA MCIIONB3YeTCS KOMITBIOTEpPHBIM  Kjacc,
06OPYI[OB3HHI)II\/JI IATHAIIAThIO HepCOHaJ'[BHBIMI/I KOMHBIOTepaMI/I, O6T)€I[I/IH€HHI)IMI/I B CCTh.
12. Oco0eHHOCTH OCBOEHHMSI [JAMCHMILUIMHBI MHBAJMAAMH H JHIAMH C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WHBaNMIOB M JIMI C OTPAaHUYEHHBIMM BO3MOXKHOCTSMHU YyueOHbIEe THpolecc
OCYILECTBIIIETCSI B COOTBETCTBUM ¢ [losokeHuem o0 opraHu3anuu y4eOHOro Ipouecca Ais
0o0y4YeHMs] MHBAJIUAOB U JIMIl C OTPaAaHMYCHHBIMH BO3MOXXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpXACHHBIM pekTopoM 28.08.2014.
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TIpunoxenue Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE «Bonocnaﬁmeﬂne H BOJA0OOTBCIACHUC»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMS

Wnnexc
8 Conepxanue’ Atan (popMHpOBaHUS
KOMIICTCHIIHH

OIIK-4 Crioco6eH UCTonb30BaTh B MPOhecCHOHATbHON IIPOMEXKYTOYHBIN
JeATEIILHOCTH PACTIOPSAIUTENFHYIO H IPOSKTHYIO
JOKYMEHTAIUIO, a TAK)Ke HOPMATHUBHBIE ITPABOBBIC aKTHI B
00JIaCTH CTPOUTENBCTBA, CTPOUTEIBHON UHIYCTPHH U
KHUJTMIIHO-KOMMYHQJIBHOTO XO3sICTBA

OIIK-6 CriocobeH ydacTBOBaTh B IPOEKTUPOBAHUM OOBEKTOB | TMPOMEKYTOUHBIN

CTPOUTCIIBCTBA U KUJIMIITHO- KOMMYHAJIBHOI'O XO3$II>'ICTBa, B
IMOATOTOBKE pPACUCTHOIO MW TCXHHUKO-O3KOHOMHYCCKOI'O
000CHOBaHHI HX IIPOCKTOB, Y4YaCTBOBATb B IIOATOTOBKC

IIPOCKTHOM  JOKyMEHTalud, B  TOM  4UCIE C
UCIIOJIb30BaHUEM CPEICTB aBTOMAaTU3UPOBAHHOIO
IIPOCKTUPOBAHUS W  BBIYHUCIUTEIBHBIX IPOTPAMMHBIX
KOMILJIEKCOB

! JKupupIM mpu(TOM BHIEIAETCS TAa YaCTh KOMIICTEHIHH, KOTOpas (POPMHPYETCS B XOJIE HM3ydeHHs IAaHHOM
JICIUILIMHBI (€CITM KOMITETEHIMSI OCBAaUBAETCs ITOJHOCTBIO, TO ()ParMEHTHI HE BBIACISIOTCS).

2 Jran (dopMupoBaHusl KoMmIleTeHIIMN BbiOMpaercst 1o 1. 2 PIIJl m yyeOHOMy miaHy (Ha4yajdbHBIH — €CIHM HET
NPE/AIECTBYIOIMX JUCIUIUINH, WTOTOBBIH — €CIM HET IOCHENYIOMHX IUCHUIUIMH (WIM KOMIIETCHIUS He
(opmupyercs B xone npaktuky wim ['MA), npoMexxyTOUHBIH - Bce pyrue)™
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2. [Toka3zaTeau u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JHYHBIX 3Tamax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUusA

Kon u HaumeHoBaHue [TokazaTenu chopMHUPOBAHHOCTH Kpurepuit YpoBHHU CHOPMUPOBAHHOCTH
WHJIUKATOPa TOCTHKEHHUS (meckpunTopsl) OIlCHUBAHUS (ommrcaHme BEIPAXKEHHOCTH IECKPHUIITOPOB)
KOMICTEHIH «yJOBJIETBOPUTETBHO» «XOPOLIO» «OTJIMIHO»
(TIOpOTroBBIif) (cpenumii) (BBICOKHIA)
OIIK-4.1 IIpaBwjbHO Ha3bIBAET U OTBeETHI Ha | C ommbkamu B uenom, [IpaBuibHO
Br160p HOPMATHBHO- nepevyrc/isieT HOpMaTHBHO- Borpockl Ne 1-77 k | Ha3bIBaeT U IIPaBUIBHO, HO Ha3bIBACT U
TIPABOBBIX H IPaBOBbIE U HOPMATUBHO- AK3aMEHY MepeUnCIIAeT HEUYETKO HA3bIBACT U | IEPEUUCIISET
HOPMAaTUBHO- TEXHUYECKHE JOKYMEHTHI B HOpMaTHBHO- IIEPEIHCIIACT HOPMaTHBHO-
TeXHITUCCKIX 06IACTH BOJOCHAOKEHMS 1 MPaBOBbBIC U HOPMaTHUBHO- MIPaBOBBIC U
JIOKYMEHTOB, BOJOOTBE/ICHHS, TTOKA3HIBACT HOPMAaTHUBHO- IIPaBOBBIC U HOPMaTHUBHO-
PEryIHPYIOINX sHanms ux conepikanms (3H-1) TEXHUYECKHUE HOPMaTHUBHO- TEXHUYECKUE
JEATENBHOCTD B JIOKYMEHTBI B TEXHUYECKUE JIOKYMEHTHI B
obIacTu obiactu JIOKYMEHTHI B o0iactu
CTPOUTEIIBCTBA, BOJIOCHA0KECHUS U obOnactu BOJIOCHAOKCHUS U
CTPOUTENHHOM BOJIOOTBEJICHMUS, BOJIOCHA0XEHUS U BOJIOOTBE/ICHHUS,
UHAYCTPUU U ITOKAa3kIBACT clIaboe BOJOOTBCACHHU, C 3HaCT UX
HKHJTHIIHO- 3HAHUE UX HEOOJIBITUMU COZIEp)KAHUE U CYTh.
KOMMYHAJIEHOTO coaepKaHus omuOKaMH H3jaraet

XO03sICTBA I
pelieHus 3a1a4n
npo¢eCcCuOHAITBHON
JeSITEIbHOCTH

UX CyTb
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IMoka3pIBaeT yMeHHe TIPUMECHSTh
HOPMAaTUBHO-TIPABOBBIC U
HOPMATUBHO-TEXHHYCCKUE
JIOKYMEHTHI B 00JIaCTH
BOJIOCHA0KEHHS U BOJOOTBEACHHUS
IIPH pacyueTe ¥ MPOCKTUPOBAHUHT
CHCTEM >KH3HE00eCTICUCHUS
IPaXIAHCKUX U TPOMBIIIICHHBIX
00BEKTOB

(V-1)

JleMOHCTPHPYET HABBIKH
pacueTa ¥ POSKTHUPOBAHUS
CUCTEM BOJJOCHA0XKEHUS U
BOJIOOTBE/ICHUS C
UCTIOJIb30BaHUEM
cooTBeTcTBYOMmUX cBo0B (CII)
crpouTenbHbIx npaBui (H-1)

OTBeTHI Ha
Borpockl Ne 1-77 k
AK3aMEHY

OTBeTHI Ha
Borpockl Ne 1-77 k
AK3aMEHY

IIpumensier
HOPMAaTHUBHO-
MPaBOBBIC U
HOPMAaTHBHO-
TEXHUYECKHUE
JIOKYMEHTBI TIPH
pacuere u
MPOEKTUPOBAHUHU
CHCTEM
BOJIOCHA0KEHHS U
BOJIOOTBEJICHUS C

onInOKamMu
PaccuntriBaer u
MPOEKTUPYET
DJEMEHTBI  CHCTEM
BOJIOCHAOKEHHUSI U
BOJIOOTBE/ICHMS c
OIINOKaMHU, 0e3
ydera HOPM
COOTBETCTBYIOIIUX
CII

B uenom, npaBuisHO | CaMOCTOSTENHHO
MpPUMEHSET MPaBUIILHO
HOPMAaTHBHO- MPUMEHSET
MIPaBOBBIC U HOPMAaTHUBHO-
HOPMAaTHBHO- MIpaBOBbIC H
TEXHUYECKHE HOPMAaTHBHO-
JIOKYMEHTBI TIPU TEXHHYECKHE
pacyete u JIOKYMEHTBI npu
MIPOCKTUPOBAHUH pacuere u
CHUCTEM IPOSKTUPOBAHUN
BOJIOCHAOKCHUS U CHCTEM
BOJIOOTBEJEHMS, HO C | BOJOCHAOKEHUST U
MIOJCKa3KaMH U BOJIOOTBE/ICHUS
ITOMOIILIO0

MIPETo/1aBaTelIs

PaccunteiBaer u | CaMoCTOSTEIBLHO
MPOEKTUPYET MPaBUIILHO
3JIEMEHTBI cucreM | pacCHUUThIBACT n
BOJOCHaOKeHust  u | HPOCKTUPYET
BOJIOOTBEICHHS c | PnemMenTEI  cucTeM
yaetom mopm  CIT BOJIOCHAOXXKEHUSI U
S —— BOJIOOTBE/ICHHS c
MOACKa3KaMHU yaerom Hopy CI1
MperoaBaTes
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OIIK-4.2.

BrIsBiIEHHE OCHOBHBIX
TpeboBaHU
HOPMAaTHBHO-TIPABOBBIX
Y HOPMATUBHO-
TEXHUYECKHUX
JOKYMEHTOB,
MIPEABSIBISEMBIX K
31aHUSM,
COOPYKEHHUSIM,
WHXCHEPHBIM
chcTEMaM
JKH3HE0OeCIIeUeHU s, K
BBIIIOJTHEHHIO
WHXCHEPHBIX
HW3BICKAaHHUH B
CTPOUTEIILCTBE

JleMOHCTPUpYeT 3HAHUS
OCHOBHBIX TpeOOBaHUI

OTBeTHI Ha
Borpockl Ne 1-77 k

[Iepeuncnsger u
U3JIaraeT OCHOBHBIE

[Tepeuncnser u
u3JIaraeT OCHOBHBIE

CaMOCTOSTEIILHO
IIPaBUIIBHO

HOPMAaTUBHO-IIPABOBBIX U 9K3aMCHY TpeOoBaHUs TpeOOBaHMS [IEPEYUCIAET U
HOPMaTHUBHO-TEXHUYECKUX HOpPMAaTHUBHO- HOPMAaTHUBHO- M3J1aracT OCHOBHBIE
JOKYMEHTOB K CHUCTEMAaM [IPaBOBBIX U IIPaBOBBIX U TpeOoBaHUS
BOJIOCHA0KEHUS U BOJIOOTBEICHHUS HOpMAaTHUBHO- HOPMAaTUBHO- HOPMAaTUBHO-

(3H-2) TEXHUUYECKUX TEXHUYECKHX MIPaBOBBIX U
JOKYMEHTOB K JIOKYMEHTOB K HOpPMAaTUBHO-
cucTeMam cucTeMaM TEXHUYECKUX
BOJIOCHAOKEHUS U BOJIOCHA0XEHUS U JIOKYMEHTOB K
BOJOOTBEIECHUS BOJIOOTBEJCHHUS, B CHCTEMaM
¢ ommoKamMu LIEJIOM, IIPABUJIBHO, BOJIOCHAOKEHUS U

HO C IIOJICKa3KaM#i U | BOJOOTBEICHUS
IIOMOLLIBIO
IIpenoaaBaTens

IHoka3biBaeT yMeHHe npuMeHITh | OTBEThI Ha | YMeeT IPUMEHATh B nenowm, npasunbHo | [IpaBuibHO

OCHOBHBIE TPEOOBaHUS Borpockl Ne 1-77 K | ocCHOBHBIE pUMEHSIET pPUMEHSIET

HOPMAaTUBHO-IIPABOBBIX U 9K3aMEHY TpeboBaHUs OCHOBHBIE OCHOBHBIE

HOPMAaTHUBHO-TEXHUYECKUX HOpPMAaTHUBHO- TpeOoBaHUS TpeOoBaHUS

JOKYMEHTHI K CUCTEMaM MPAaBOBBIX U HOPMAaTUBHO- HOPMAaTHUBHO-

BOJIOCHA0KEHUS U BOJIOOTBEICHUS HOpPMAaTHUBHO- MPABOBBIX U MPaBOBBIX 5

(V-2) TEXHUYECKHUX HOPMAaTUBHO- HOPMAaTHUBHO-
JOKYMEHTBI K TEXHUYECKUX TEXHUYECKUX
cucreMam JIOKYMEHTHI K JIOKYMEHTBI K
BOJIOCHAOKEHUS U cuUcTeMam CHCTEMaM
BOJOOTBEEHHUS, HO BOJOCHAOXKEHUS U BOJIOCHAOXKEHUSI |
MPUMEHSIET UX C BOJOOTBEJICHUS, HO BOJIOOTBEJICHUSA

OIIUOKAMU

J0TycKaeT
HeOOJIbIINE OLIMOKHA
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JleMOHCTPUpPYeT HABBIKH OtBeTsl Ha | [IleMoHCTpHpYyET He coBceM yBepeHHO | YBepeHHO
pacyera U IPOCKTUPOBAHUSA Bonpockl Ne 1-77 K | craGble HaBBIKH JEMOHCTPUPYET, B JEMOHCTPUPYET
CUCTEM BOIOCHAOXKEHUS U 9K3aMCHY pacuera u LIEJIOM, HEIIJIOXUE [IPaKTHYECKHA
BOJIOOTBEICHUS, [IPOEKTUPOBAHUS HAaBBIKH pacuera u 6e301mmOoyHbIe
YAOBJIETBOPSAIOLINUX OCHOBHBIM cucTeM IIPOCKTUPOBAHUS HaBBIKM pacyera u
TpeOOBaHUSAM HOPMATUBHO- BOJIOCHA0)XEHUS U CUCTEM IIPOECKTUPOBAHUA
IIPaBOBBIX U HOPMATUBHO- BOJIOOTBEICHUS, BOJIOCHA0XKEHUS U CUCTEM
TEXHUYECKHUX JOKyMeHTOB (H-2) YAOBJIETBOPSAIOLIUX BOJOOTBEICHHUS, BOJIOCHAOXXKEHUSI U
OCHOBHBIM YIOBJIETBOPSIIOLIUX BOJOOTBEJICHHUS,
TpeOOBaHUAM OCHOBHBIM YAOBJIECTBOPSAIOIINX
HOPMAaTHUBHO- TpeOOBaHUAM OCHOBHBIM
[IPaBOBBIX U HOPMAaTHUBHO- TpeOOBaHUAM
HOPMAaTHBHO- IIPaBOBBIX U HOPMAaTHBHO-
TEXHUYECKHUX HOPMAaTHBHO- IIPaBOBBIX u
JIOKYMEHTOB TEXHUYECKUX HOPMAaTHUBHO-
JIOKYMEHTOB TEXHUYECKUX
_________________ JIOKYMEHTOB
IToxa3piBaer 3HaHust coctaBau | OTBETHI Ha | HaseiBaeT u HaseiBaer u CamMocTosTENBHO
](33311612 i36:|(-)CTaBa " TI0CIEIOBATENHLHOCTH Bonpockl Ne 78-100 | mepeuncisier coctaB | MEPEUYMCISIET COCTAB | MPABUIILHO HA3BIBAET
[0C/1E10BATEbHOCTH BBINOJIHEHUS paboT 1o K 5K3aMCHY 5 U II0CJIENOBATEIIb- U IIEPEYUCIIIET
BBITIOJTHEHHS PaGoT 10 MIPOEKTUPOBAHUIO CUCTEM [IOCJIEI0OBATEIBLHOCTD | HOCTh BBIIIOJTHEHUS COCTaB U
NPOEKTHPOBAHHIO BO/IOCHA0KEHUS ¥ BOJIOOTBEICHUS BBINIOJIHEHUS paboT | paboT 1o [IOCJIEA0BATEIBHOCTD
37aHus (CoopyKeHns), | 30aHUA (3H-3) 10 IIPOEKTUPOBAHUIO | TIPOEKTUPOBAHUIO BBITOJIHEHUS paboT
MHKEHEPHBIX CHCTEM CHUCTEM CUCTEM 10 IPOEKTUPOBAHUIO
JKU3HeoOecIieueHus B BOI[OCHa6)KeHI/I$I u BO}IOCHa6)KeHI/I$I n CUCTEM
COOTBETCTBUHU C BOJIOOTBEICHUS BOJIOOTBEICHUSA BOJIOCHA0KEHUS U

TEXHUYECKUM
3aJJaHMEM Ha
MIPOEKTUPOBAHHE

3/1aHHsI HEYBEPEHHO,
HE TIOJIHOCTBIO, C
OIIUOKAMU

3JaHHS, B IICTIOM,
MPaBUIILHO, HO TIPH
TIOMOIIY HaBOSAIINX
BOIIPOCOB U
MOJICKa30K
MPEeno/1aBaTelis

BOJIOOTBEICHUS
3MAaHUS
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IMoka3biBaeT ymeHnue BeiOuparh | OTBETHI Ha | BeiOupaer coctaB u | Boibupaer coctaBu | CaMoCTOATEIBHO
COCTaB U MOCJIEI0BATEIbHOCTh Bonpockl Ne 78-100 | nocienoBaTenbHOCTh | MOCIEN0BATENLHOCTD | IPABUIIBHO
paboT 1O MPOSKTHPOBAHUIO K 9K3aMCHY pabot no pabot no BBIOMPAET COCTaB U
CHCTEM BOJOCHAOXKEHUS U POCKTHPOBAHUIO MPOEKTHPOBAHUIO MI0CJIEI0BATEIBHOCTD
BOJIOOTBE/ICHUS 3/1aHUS CUCTEM CUCTEM pabot no
(coopyxenus) (V-3) BOJIOCHAOKEHUS U BOJIOCHA0XEHUS 1 MIPOCKTUPOBAHUIO
BOJIOOTBE/ICHUS BOJIOOTBECHUS CUCTEM
3/1aHus 3/1aHus BOJIOCHA0KEHUS U
(coopyxeHus) ¢ (coopyxeHus), B BOJIOOTBEICHUS
omuoKamMu IIEJIOM, PABUIIBHO, | 3TaHUS
HO IPH [TOMOIIH (coopy»xeHus)
HaBOIALINX
BOIIPOCOB U
TIOJICKa30K
npernoaaBaTens
JleMOHCTPUpPYET HABBIKH OtBeThl Ha | Bemonnser Bemomnnser CaMocTosTeNbHO
pacueTa ¥ POEKTHUPOBAHUS Bonpockl Ne 78-100 | npoekTHbIE pacyeThl | NPOEKTHBIE PACYETHI | IPABHIILHO
CHCTEM BOJJOCHAOXEHUS U K OK3aMCHY CHCTEM CHUCTEM BBIIIOJIHSIET

BOOOOTBCACHHUA I'PAKAAHCKUX
3MAQHUA W TIPOMBIIIICHHBIX
o6bektoB (H-3)

BOJIOCHAOXEHUS U
BOJIOOTBEICHUS
Ipa)xaaHCKUX
3IaHui U
MPOMBIIIITIEHHBIX
00BEKTOB C
OIIMOKaMU

BOJOCHA0KEHUS U
BOJIOOTBEICHHUS
IpaXkIaHCKUX
3TaHud U
TIPOMBIIIIJICHHBIX
00BEKTOB, B IEJIOM,
MPaBUIBHO, HO TIPU
ITOMOIIA HABOJIAIINX
BOIIPOCOB |
MMOJICKA30K
TperoaBaTess

MIPOEKTHBIC PACUETHI
CHCTEM
BOJIOCHA0KEHHS U
BOJIOOTBEICHUS
TpaK TaHCKUX
3J1aHuN U
MIPOMBIIIIIICHHBIX
00BEKTOB
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OIIK-6.2

Br160p THITOBBIX
IIPOECKTHBIX PEIICHUN U
TEXHOJIOTHYECKOT 0
obopynoBaHus
OCHOBHBIX
WH)KEHEPHBIX CHCTEM
KHU3HE0OeCIIeUeHUsI
3JIaHHsI B COOTBETCTBUU
C TEXHUYECKUMHU
YCIIOBHSIMU

IToxa3biBaeT 3HAHUS TUITOBBLIX

OTBeETHI

Ha

Ilepeuncisger

[Iepeuncnser

CaMOCTOSTEIILHO

IPOEKTHBIX PEIICHUH U sonpockl Ne 78-100 | Bo3sMosKHBIE THIIOBEIE | BO3MOXKHBIE THUIIOBEIE | IIPABUIILHO
TEXHOJIOTHYECKOT0 000pyAoBaHus | K OK3aMEHY IPOEKTHBIE PELICHUS | IPOEKTHBIE PEUICHUS | [IEPEUUCIIIET
OCHOBHBIX CUCTEM U TEXHOJIOTUYECKOE | M TEXHOJOTUYECKOE | BO3MOXKHBIC THIIOBHIE
BOJIOCHA0KEHUS U BOJIOOTBEICHHUS o0opynoBaHue o0opynoBaHue MPOEKTHBIE PEIICHUS
3/IaHUSl B COOTBETCTBHH C OCHOBHBIX CUCTEM OCHOBHBIX CHUCTEM U TEXHOJIOTUYECKOE
TEeXHUYeCKUMHU ycinoBusimu (3H-4) BOJIOCHAOKEHUS U BOJOCHAOXKEHUS U obopynoBanue
BOJIOOTBE/ICHUS BOJIOOTBEJICHUS OCHOBHBIX CUCTEM
3/1aHus ¢ OIMOKaMH, | 3AaHUS B BOJIOCHA0KEHUS U
0e3 yuera COOTBETCTBHUH C BOJIOOTBEICHUS
TEXHUYCCKUX TEXHHUYECKUMHU 3/1aHUS B
yCIIOBUI YCIOBUSIMU C COOTBETCTBUHU C
TIOMOIIIIO TEXHHUYECKUMU
HABOISAIINX YCIIOBUSMU
BOIIPOCOB
IpernoaBaTess
Bbi6upaet Tunosbie npoekTHble | OTBETHI Ha | Beibupaet TunoBeie | BeiOupaer Tunossie | CaMOCTOSTETLHO
pELIeHNs U TEXHOJIOTHYEeCKOoe Bonpockl Ne 78-100 | npoekTHbIE pelieHrst | NPOEKTHBIE PENIEHHs | IPABUIBHO

000pyI0BaHNE CUCTEM
BOJIOCHA0KEHUS U BOJIOOTBEIEHUS
B COOTBETCTBUH C TEXHUUECKUMHU
ycnoBusivu (Y-4)

K 5K3aMCHY

1 TEXHOJOTHYECKOE
o0opyaoBaHue
CHUCTEM
BOJIOCHAOXEHUS U
BOJOOTBEICHHUS C
olnOKkaMu uin 0e3
ydeTa TEXHUIECKHUX
YCIIOBHI

Y TEXHOJIOTHYECKOE
o0opy0oBaHue
CHCTEM
BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS B
COOTBETCTBHUH C
TEXHUYCCKUMU
YCIIOBUSIMH C
TIOMOIIIBIO
HaBOJSIIMX
BOIPOCOB
npenoaBaTens

BbIOMpAET TUIIOBBIE
IPOEKTHBIE PEILICHUS
U TEXHOJIOTUYECKOe
obopynoBaHue
cucTeM
BOJIOCHAOKEHUS U
BOJIOOTBE/ICHUS B
COOTBETCTBHUH C
TEXHUYECKUMU
YCIIOBHSIMUA
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JleMOHCTPUpPYeT HABBIKH OtBeTsl Ha | [Tpumenser tunossie | [Ipumensier Tunobie | CaMOCTOSTENBHO
NPUMEHEHHsT TUIIOBBIX sonpocel Ne 78-100 | mpoekTHbIe pelenys | MPOEKTHBIE PELIEHHS | IPABUILHO
MPOEKTHBIX PEIICHUM U TUIIOBOTO | K 9K3aMCHY U TEXHOJIOTUYECKOE | M TEXHOJIOTHYECKOE MIPUMEHSIET TUIIOBBIE
TEXHOJIOTUYECKOTO 000pY10BaHHS o0opyaoBaHue o0opyaoBaHue MPOEKTHBIEC PEIICHUS
CUCTEM BOJOCHA0XKEHUS U cucTeM CUCTEM Y TEXHOJIOTHUUYECKOE
BOJIOOTBEJICHUSI B COOTBETCTBUH C BOJIOCHAOKEHUS U BOJIOCHA0KEHUS U o0opynoBaHue
TexHu4YecKuMu ycrnoBusimu (H-4) BOJIOOTBEJICHHUS C BOJIOOTBEJICHUSI B CUCTEM
omubkaMu uim 6e3 COOTBETCTBUH C BOJIOCHA0KEHUS U
y4eTa TEXHUYECKUX | TEXHUYECKUMU BOJIOOTBEJICHNUS C
YCIIOBUM YCIIOBHSIMU C Y4E€TOM TEXHUYECKUX
IIOMOIIBIO TIOJICKA30K | YCIOBUMI
Iperno/iaBaresis
OIIK-6.10 HasbiBaer u nepeuncJsier OtBeTsl Ha | Ha3piBaeT u HaspiBaer u CamocrosiTensHO
OrmpezencHue OCHOBHBIE TTAPAMETPBI Bonpockl Ne 78-100 | nepeuncnser IIEPEUUCIIAET IPaBUJILHO HA3bIBAET
OCHOBHBIX MapaMeTpoB | HHXKEHEPHBIX CHCTEM 3/[aHHs (3H- | K 9K3aMCHY OCHOBHBIE OCHOBHBIE Y [IEPEUYHUCIIAET
WHKEHEPHBIX  CHCTEM 5) napameTpbl napameTpbl OCHOBHBIE
3 AHAS WHXXEHEPHBIX CUCTEM | MHXEHEPHBIX CHUCTEM | IMapaMeTpPhI
3/IaHUs C OUTMOKAMH | 37JaHUS C WHXEHEPHBIX CUCTEM
MOJICKa3KaMu U 31aHUS
HaBOISAITUMU
BOIIPOCAMHU
Mpeno/iaBaTes
IHosicusier meTonb! onpenenenuss | OTBEThI Ha | [lToscHseT MeTobI [TosicusieT MeToObI CamocrosiTensHO
OCHOBHBIX NTaPaMETPOB CUCTEM Bonpockl Ne 78-100 | onpenenenus onpeeneHus MPaBUIIBLHO MOSCHSET
BOJIOCHA0XEHUS M BOIOOTBENEeHN | K 9K3aMCHY OCHOBHBIX OCHOBHBIX METOIbI

3nanuii (V-5)

MapaMeTpoB CUCTEM
BOJOCHA0KEHHUA U
BOJIOOTBEICHUSA
3JaHHMH ¢ OIIMOKAMH

rapaMeTpoB CUCTEM
BOJOCHA0KEHUSI U
BOJIOOTBEIECHHUS
3JIaHUH C
MOACKa3KaMu U

oTpeeeHus
OCHOBHBIX
MapaMeTpPOB CUCTEM
BOJIOCHAOKEHHS U
BOJIOOTBEICHUSA
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HaBOJSIUMU 3IaHuH
BOIIPOCaMHU
MperoaBaTesist
JleMOHCTpUpYeT BjaJieHHe OTBeTHI Ha | [Ipumensier metoansl | [Ipumensier meroasl | CaMOCTOSTENBHO
METOJIaMH pacuyeTa OCHOBHBIX sonpocel Ne 78-100 | pacuera ocHOBHBIX pacyera OCHOBHBIX MPaBUWIBHO

MapamMeTpoOB CUCTEM K 3K3aMCHY [apaMeTpoB CUCTEM | ITApAMETPOB CUCTEM | IIPUMEHSIET METOABI
BOJIOCHA0KEHUS ¥ BOJIOOTBEICHMS BOJIOCHA0KEHUS BOJIOCHA0XKEHUS U pacuera OCHOBHBIX
snanuii (H-5) BOJIOOTBE/ICHUS BOJIOOTBEJICHUS apaMeTpoB CUCTEM
3aHul ¢ omMOKaMH | 3JJaHHi ¢ BOJIOCHA0KEHUS U
0JICKa3KaMu BO/IOOTBE/ICHUS
npernoaaBaTens 31aHu’
OIIK-6.14 Ilepeuuciisier METO b OTtBeThl Ha | [lepeuncnser [lepeuncnser CaMocCTOsATeTbHO
PacuérHoe pacueTHoro o6ocHoBanus pexnma | Borpocsl Ne 78-100 | MeToap! pacueTHOr0 | METOIBI PACUETHOTO | NPABUIILHO
0GOCHOBaHHE pexnma | PAOOTHI CHCTEM BOIOCHAOKEHHS U | K SK3aMCHY 000CHOBaHHUS 000CHOBaHUSA MEPEYUCIIIET METOIBI
paBOTH  MHKeHepHOi | BOMOOTBE/ICHHUS 3nanuii (3H-6) pexxuma paboThl pexkrmMa padoThl pacueTHOro
CHCTEMBI CUCTEM CUCTEM 000CHOBaHUS
KUBHCOBECICUCHIS BOJIOCHAOKEHUS U BOJIOCHA0KEHUS U pexxuMa paboThl
S BOI[OO:I:BCILCHI/I}I BOI[OO:l:BeI[eHI/ISI CUCTEM
3IaHUM C OIIMOKAMU | 3JJaHUM C BOJIOCHA0XEHUS U
NOJICKa3KaMU BOJIOOTBEICHUS
npernoaaBaTens 31aHu’
ITosicHsieT METOBI PACYETHOTO OtBeThl Ha | [Tosicusier MeTo bl [TosicusieT MmeTobl CaMocTosATENbHO
000CHOBaHUsI peKHMa PAbOTHI Borpocel Ne 78-100 | pacuernoro pacyeTHOro MPAaBUIILHO TIOSICHSIET
CUCTEM BOJJOCHA0XKEHUS U K OK3aMCHY 000CHOBaHUS 000CHOBaHHUS METOABI pACYETHOT'O

BOJI00TBeIeHus 3aanuit (Y-6)

pexxuma paboThl
CHCTEM
BOJIOCHA0KEHHMS U
BOJIOOTBEICHHUS
3IaHUM ¢ OIIMOKAMH

pexxuma padoThbl
CHCTEM
BOJIOCHAOKEHUS U
BOJOOTBEICHUS
3JIaHUM C
HaBOASALIMMH
BOIIPOCAMH
MpenoiaBarens

000CHOBaHHUS
pexkuma paboTbl
CUCTEM
BOJIOCHA0XEHUS U
BOJIOOTBE/ICHUS
3JaHU T
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JleMOHCTPUPYET HABBIKH
pacyeTHOro 0OOCHOBAHMS PEXKUMA
pabOTHI CUCTEM BOJOCHAOKEHUS U
BOJI0OTBeIeHus 3aanuii (H-6)

OTBeTHI Ha
Borpockl Ne 78-100
K DK3aMEHY

O6ocHOBBIBaET
pPEXUM PabOTHI
CUCTEM
BOJIOCHAOKEHUS U
BOJIOOTBE/ICHUS
3IAHMI ¢ OITHOKaMuU

OO0o0CHOBBIBACT
pexuM paboThI
CHCTEM
BOJIOCHA0KEHUS U
BOJIOOTBEICHUS
3TaHUM C
IMOJICKa3KaMH
MIpPETo/1aBaTelis

CaMOCTOSTEIIEHO
MPaBUIILHO
00OCHOBBIBAET
pEeXUM paboTHI
CHCTEM
BOJIOCHAOXEHUSA U
BOJIOOTBE/ICHUS
3MaHuN

[lIxana onenuanus coorserctyer CTO CIIGI TU(TY):

[To mucruIUIMHE TPOMEXKYTOUYHAS aTTECTAllMs MPOBOIUTCS B (opme 3K3aMeHa,

(((OTJ'IPI‘IHO», «XOpOoUIO», «KYyAOBJICTBOPHUTCIIBHOY, «Hey,I[OBJ'IeTBOpI/ITCJ'IBHO»).

mIKajla OICHHBAHHA — IIIKajla OLCHHMBAHUA — OaJipHas
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CoNoA~WNE

10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

3 TunoBble KOHTPOJIbHBIE 32JaHUS ISl IPOBeeHUS POMEKYTOUYHOMH aTTecCTAUM

Bonpoch! 1J1s1 OLleHKH 3HAHUI, YMEHH U HABBIKOB, CGOPMHPOBAHHBIX Y CTY/AEHTA
nmo komnerenumuu OIIK-4:

HcTopus pa3BUTHS CUCTEM BOJIOCHA0KEHUS 1 BOJOOTBEICHHS B MUpE.
Hcropus pa3BUTHS CHCTEM BOJOCHA0XKEHUS U BOJOOTBeAeHHs B Poccuu.
CoBpeMeHHbIN YPOBEHb PAa3BUTHS CUCTEM BOJIOCHA0KEHHsI U BOAOOTBeAeHUs B Poccuu.
OcHOBHBIE KaTErOpUH NOTPEOUTENEN BOJIBI.
Oco0eHHOCTH KOMMYHAJILHOTO BOJIOCHA0KEHHS.
Crienuduixa BogocHa0X EeHUS TPOMBIIICHHBIX TOTPEOUTEICH.
CenbCKOX03sIICTBEHHOE BOJIOCHA0KEHHE.
VY nenbHbIE pacxoAbl 1 HOPMbI BOJIONIOTPEOIEHUS.
. HopMmbl BogonoTpebiieHns Ui HaCeIeHHbBIX TYHKTOB.
Hopwmb! pacxoia BoJbI B )KUJIBIX U OOLIECTBEHHBIX 3/1aHUSX.
HopwMmsl BogonoTpe6ieHns Ha TPOMBIIUICHHBIX MPEANPUATHSIX.
MeTto1bl OnpeieNieHns CYyTOYHbIX PAcX0A0B BOJbl HACEJIEHUEM rOpO/a.
MeTob1 onpeieNieHus: PacXo0/10B BOJIbI Ha TPOMBIIIICHHBIX MPEANPUATHSIX.
Hopwmb! 1 MeTonibl pacyeTa pacxo/a BoAbl HA BHYTPEHHEE [10KaPOTYILIEHUE.
HopMbl 1 MeTo1bI pacueTa pacxo/ia BOJbI Ha HapyKHOE MOKapOTYILIEHHUE.
OcHOBHBIE TIOKA3aTEJIN KAYECTBA BOJIBI.
OpranonenTuveckue noka3arean KauecTBa BOIbI.
OU3NKO-XUMHUYECKUE TIOKA3aTeNN KauyeCTBa BOIbI.
buonoruueckue mokasarenu KauecTBa BOJIBI.
CanuTapHO-0aKTEpUOIOTUYECKHE TOKA3aTEIN KauyeCTBa BOJIBI.
TpeboBanust CanlluH k X035iiCTBEHHO-TTUTHEBOM BOJIE.

Tpe60BaHI/I$[, MNpEABABIACMBIC K BOAC PA3JIMYHBIMU ITPOMBIINIJICHHBIMHA HOTpC6I/ITCJ'I$IMI/I.

OcCHOBHBIE THIIBI CUCTEM BOJOCHAOKEHHUS U UX XapaKTepHble 0COOCHHOCTH.
Knaccudukanus cucrem BoocCHaOKEeHMSI.

Kareropuu Haie:kKHOCTH CHCTEM BOJIOCHAOKEHUSI.

CxXeMBbI CUCTEM BOI[OCH&6)K€HI/I$I HACCJICHHBIX ITYHKTOB.

Knaccudukanus cucteM BoJOCHA0XKEHUS TPOU3BOJICTBEHHBIX MPEANPUITHH.

OO6opoTHBIE CHCTEMBI BOJOCHAOXKEHHUS MPOMBINUIECHHBIX MNPEANPUATHN U IOKa3aTelu HX

3¢ (HeKTUBHOCTH.

Knaccudukanus Bog03a00pHBIX COOPYKEHUH.

CoopyxeHus a5 3a60pa NOBEPXHOCTHBIX BOJ.

Bo160p THIIa TOBEPXHOCTHOTO BO103a00pa.

beperoblie B0103a00pbI pa3ebHOTO THIIA.

Beperorie B0103a00pHI COBMEIIEHHOTO THIIA.

Beperosbie Bo7103a00pb! CH(POHHO-(DMIBTPYIOIIETO THIIA.

PycnoBeie Bogo3abopsl. HasHaueHne 1 KOHCTPYKTUBHBIC DJIEMEHTHI.
PycnoBbie BO7103a00pHBI pa3/IeIbHOTO TUIIA.

PycnoBbie B0103a00phI COBMEIIIEHHOTO THIIA.

Cxema pyciioBoro Boj103adopa ¢ AByMs IpYCHBIMH CaMOTEUHBIMU JIMHUSMHU.
Peunsle B0/103a00pbl KOMOMHHUPOBAHHOTO TUIIA.

PycnoBbie Bo03a00pbI ¢ TPYOHBIM (DPUIBTPYIOLIUM OTOJIOBKOM.
PasnoBuHOCTH COOpYXeHUH A1 3a00pa MOI3EMHBIX BOJI.
Bonozabopublie ckBaKUHBI. OUIBTPBI CKBAXKUH.

[ITaxTHEIE KOJIOMIIEL.

Jly4eBble BOZ03a00DHI.

["opuzoHTaIBHBIE BO103a00PHI.

KanTaxu poTHUKOBBIX BOI.
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47. Metoap! IPOKJIAJAKU U pacueTa BOJIOBOJIOB.

48. OCHOBHbIE XapaKTEPUCTUKH JIBUKEHUS )KUIKOCTH B BOAOBOJIAX.

49. Pe>xuMBI IBIDKEHUS KHUAKOCTH B BoJIoBoIax. Jluarpamma Hukypanse.

50. VYpaBHeHue Hepa3pbIBHOCTH. Y paBHeHUE bepHymm.

51. Meronsl pacdera MoTeph HAMopa Ha TpeHHe Mo JumHe. YpaBHeHus Jlapcu-Belicbaxa u
[le3n.

52. Tumbl MECTHBIX CONPOTHUBICHUH B BOJONPOBOAHBIX CeTsAX. Pacuer morepp Hamopa Ha
MECTHBIX THAPABIMYECKHX COIIPOTUBIICHHSIX.

53. BrIOop onTHMAaIBHOTO AUAMETPa BOAOBOIA.

54. Knaccuukanuss M OCHOBHBIE IapaMeTpbl HAcocoB ([ojaya, Hamop, I[oJe3Has |
3 PeKTUBHAS MOLTHOCTb, K.IT.1.).

55. IlpuHiun necTBUs U pacyeT OCHOBHBIX [TapaMEeTPOB LIEHTPOOEKHOT0 Hacoca.

56. BeicoTa BcachIBaHUS IIEHTPOOEKHOTO HAcOCA.

57. Pabota Hacoca Ha ceTb. Y paBHEHHUE XapaKTEPUCTUKU CETH.

58. IlpuHIMIBI peryaTupoBaHus MPOU3BOAUTEIEHOCTH IEHTPOOCKHBIX HACOCOB.

59. [TapaienbHOE U OCIEI0BATENBHOE BKIIFOUEHHE HACOCOB.

60. KomnoHoBKa HaCOCHBIX CTAHIMA 1-T0 ¥ 2-TO MOIHEMOB.

61. OCHOBHBIE TEXHOJOTUYECKUE ONIEPALIMH JUIs YIYUIIEHUS KaueCTBa BOJBIL.

62. Koarynsimust, hiaokysus.

63. OTcranBaHue, OCBETIIEHUE B 36pHUCTHIX (QUIIBTPAX.

64. Jlesundexius, o0opynoBaHue st 00€33apaskKUBaHUS BOIBI.

65. O6opynoBanue asi GUHUIIHON JOOUYUCTKU MUTHEBOU BOABI (YIbTpaduIbTpaLus).

66. YCcTpoiicTBO, IPUHIHIT JCHCTBUS I OCHOBBI SKCILTyaTaIllii BOAOHATIOPHBIX OAaIlIeH.

67. YcTpoiicTBO, IPUHIMII JCHCTBUS U OCHOBBI AKCIUTyaTallMi HAalIOPHBIX PE3EPBYapOB.

68. YcTpoiCTBO, MPUHIIMIT JCWCTBUS M OCHOBBI SKCIUTyaTallii THEBMATUYECKUX BOJOHATIOPHBIX
YCTAHOBOK.

69. TpaccupoBka BOJONPOBOAHBIX ceTei. THMBI BOAOMPOBOAHBIX Tpyd. OOoOpynoBanue wu
COOPYKEHMS Ha BOAOIPOBOAHBIX CETSAX.

70. Iepexoap! BOIOTPOBOAHBIX JTMHUN Yepe3 MPEnsATCTBHS (PEKH, OBPArH, *KeJle3HOIOPOKHBIE U
TpaMBaifHbIE MyTH).

71. PacueTHbIE CXEMBI BOJIOITPOBOIHBIX CETEH.

72. YCTpOWCTBO CUCTEM BOJIOOTBE/IEHUS HACEIEHHBIX TyHKTOB.

73. YCTpOWCTBO CUCTEM BOJIOOTBEICHUS IIPOMBIIUICHHBIX MTPEITPUSTHI.

74. JIuBHEBbIE CUCTEMbI KaHAJIH3ALHH.

75. CHeromiaBujIbHbIE MyHKTHI.

76. OCHOBHBIE METO/IbI OUUCTKU TOPOJICKUX CTOYHBIX BOI.

77. OCHOBHOE THIIBI 000PYIOBaHUS /Il OYUCTKU CTOYHBIX BO/I.

0) Bompochl Jisi OLEHKH 3HAHMil, YMEHUIl M HABBIKOB, C()OPMHUPOBAHHBIX Y
cryaenTa no komnerenunu OIIK-6:

78. CucremMbl M CXeMbl BHYTPEHHETO XOJIOHOT0 BOJOCHA0KEHUS 3JaHHH.

79. Knnaccudukanus cucreM BHYTPEHHETO BOJIOCHA0KEHUSI.

80. OCHOBHBIE JIEMEHTHI U CXEMbI BHYTPEHHETO BOJIOCHAOKEHHS 3/1aHU.

81. OCHOBHBIE AJIEMEHTHI H CXEMbI BHYTPEHHETO BOJIOOTBEICHUS 3/1aHUH.

82. YcTpoiicTBO BHYTPEHHETO BOJIOCHAOKEHUS 3/1aHU.

83. TpyObI 1 apMaTypa /It BHYTPEHHETO XOJIOTHOTO BOJIOTIPOBO/IA.

84. Brogbl.  IlpucoenuHeHue  BHYTPEHHHX  BOJIONPOBOAOB K  Hapy>KHBIM
BOJIOTIPOBOIHBIM CETSIM.

85. Bogomeps! 1 BOJOMEpHBIE Y3IIbI.

86. HammopHo-perymupyromnye 1 3armacHble EMKOCTH.

87. HacocHble yCTaHOBKH.
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88. Br10op cxeMbl U KOHCTPYHPOBaHKUE BHYTPEHHEH BOJAOIPOBOIHON CETH 3AaHUSI.

89. 'mnpaBauyecKuii pacyeT CUCTEMbI XOJIOJTHOTO BOJIOCHAOKECHHUSI 3JaHUSI.

90. IIpoTHuBOMOXApHOE BOJOCHAOKEHUE B 3[IAHUSX.

91. Cucrembl U CXeMbl ropsiuero BojgocHaOxenus 3aannid. Kiaccudukamus cxem 1 ux
OCHOBHBIC JJICMEHTHI.

92. Bb1O0Op CUCTEMBI M CXEMBI TOPSYETO BOJAOIIPOBOIA.

93. TpaccupoBKka ropsiaero BOAOIPOBOIa U KOHCTPYHUPOBAHUE CETH.

94. Haznauenue u kiaccu(UKaIusi CHCTEM BOJAOOTBEICHHUS 3TaHHM.

95. O0mias cxemMa W OCHOBHBIC JJIEMEHTBHI YCTPOMCTBA CHUCTEMBI BOJOOTBEIACHHUS
3TaHUI.

96. YcrpolicTBO BHYTPCHHEH KaHATU3AUY 3JaHUH.

97. l'mnpaBnuYecKuit pacueT TPyOOIPOBOIOB BOJAOOTBOISAIICH CETH 3/IaHHSL.

98. PacueT 1 MpOEKTHUPOBAHUE IBOPOBOI BOJJOOTBOJSIIECH CETH.

99. MecTHBIE YCTAaHOBKH IS IEPEKAYKU M OUUCTKH CTOYHBIX BOJI 3/IAHHH.

100. CucremMbl OTBEICHUS JOKICBBIX M TAJBIX BO/I.

HpI/I Ca4€ 3K3aMC€Ha CTYCHT IIOJIy4acCT TPU BOIIPOCA U3 MECPCUHSA, IPUBCACHHOI'O BbBIIIC.

Bpems noaroToBKkM CTyI€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. MeToauuecKkue MarTrepualjbl IJsA ONpPEacJCHUusl MpPoucayp OUCHUBAHUA 3HaHI/II7[,

YMEHHI U HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl GOpMUPOBAHUS KOMIIETEHMIA.

HpOMe)KYTO‘-IHaFI arrectanuda 10 AUCHUILUIMHE IIPOBOAUTCA B  COOTBCTCTBUU

C

tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB Ilopsnok nmpoBeaeHus 3a4€TOB U

OK3aMCHOB.
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