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1. ObIIASA XAPAKTEPUCTHUKA ITPOI'PAMMBbI

1.1. Heab peamuzauuu [Iporpammel

Heab: mnonyueHue oOy4aArOIIMMUCS JOMOJHUTEIbHBIX 3HAHUM, YMEHHH U HaBBIKOB IO
JOTIOJIHUTENILHON  TIpodeccHoHambHON oOpazoBarenbHON nporpamme npodecCuoHAITBHON
nepenoarotToBku  «MHxeHepHble  cuCTEMBI UM O0OOpYAOBaHHE 3JaHUW UM COOPYKCHMI»
pelycMaTpUBAIOLIEH M3yYeHHE OTAENbHBIX AUCHUIUIMH B 00JIACTH BOAOCHAOKEHUS, BOAOOTBEACHUS,
OTOIICHUSI, TEIUIOCHA0KEHUS, Ta30CHA0KEHUSI U TEIUIOIHEPreTUKe, HEOOXOAUMBIX ISl BBIMOJIHEHUS
HOBOTO BHJa MNPOQPECCHOHATbHON IEATENIbHOCTH, a TakKe MPUOOpPETeHUEe CIyHIaTeasiMU HOBBIX
npoeCCHOHATIBHBIX KOMIIETCHLUH, HEOOXOMUMBIX JJIsl PELICHUS MPOEKTHBIX, TEXHOJIOTUYECKUX,
CEPBHUCHO-3KCIUTYaTallUOHHBIX W OKCIEPTHO-aHAUTHUYECKUX 3a1ad B cdepe npodeccuoHanbHON
JESTEIILHOCTH

1.1. Xapakrepucrnka HOBOro Buaa NpoecCHOHAIBHOI JeSITeIbHOCTH, HOBOI KBAJIN(DUKAIMH

a) OoOsactn mnpodeccHOHANBHOM JesiTesibHOCTH! W (M)  cdepbl  nPodecCHOHAIBHOI
AeATeTbHOCTH, B KOTOPBIX CIYIIAaTeNM, HpOIIEAIINe OO0ydeHHe MO Mporpamme MNpoQeccuOoHanbHON
NEePEnoArOTOBKH, MOT'YT OCYIIECTBIIATh MPOPECCUOHATBHYIO AEATEIbHOCTD:

e 16 CTpouTenbCTBO H IKWIMIIHO-KOMMYHQJIBHOE XO3SHCTBO (B cdepe MPOCKTUPOBAHUSA,
CTPOUTENILCTBA H  OCHAIIEHUS OOBEKTOB KAMMHMTAIBLHOTO CTPOUTENBCTBA M KHIIUIIHO-
KOMMYHAJIbHOTO XO034iCcTBa, B c(epe TEXHHYECKOW OKCIUTyaTallud, PEMOHTa, JIEMOHTaXka U
PEKOHCTPYKITUU 3aHUH, COOPYKEHUH, 00bEKTOB KIIIUITHO-KOMMYHATLHOTO XO35HCTBA);

e 20 DnektposHepreTuka (B cepe MPOCKTUPOBAHUS, CTPOUTEILCTBA, DKCILTyaTallMd, PEMOHTa M
PEKOHCTPYKIIMU COOPY>KEHUI U 3JaHUI SHEPreTUYECKOr0 Ha3HAYECHUS)

0) Tunbl 32124 NpohecCHOHATBLHOM AeSITEJIbHOCTH K KOTOPbIM FOTOBSATCS CJIYIIATENH:

IIPOCKTHBIH;
TEXHOJIOTUYECKHUIA;
CEPBUCHO-KCIUTYyaTallMOHHBIN;
3KCIEPTHO-aHATUTUYECKU .

B) Ilepeyens npogeccHoHANBHBIX CTAHAAPTOB, B COOTBETCTBHHM C YCTAHOBJICHHBIM YPOBHEM
KBaJIH(UKAIMHUZ, COOTBETCTBYIOINMX NPOQGECCHOHATLHON JeATEILHOCTH CJIyIIATeIei, yCIeuHo
3aBepIIMBIINX 00yYeHHe M0 JaHHOI MporpamMmme:

16 CTponTeabCTBO M JKMJIHIIHO-KOMMYHAJIbHOE X0351iICTBO

16.005 IIpodeccronanbupiii crangapT "CrenuanucT MO AKCIUTyaTalliyd KOTJOB, pabOTaloOmuX Ha
TBEP/IOM TOIUIMBE", YTBEP KIAECHHBIN MpHKa3oM MHHHCTEpPCTBAa TpyAa U COLMAIbHON 3amuThl Poccuiickoit
Oenepannu ot 7 ampens 2014 r. Ne 1921 (3apeructpupoBan MuHHCTEPCTBOM rocTuliuu Poccuiickoii
Oepepaunn 15 mas 2014 r., peructpanmonasii Ne 32278), ¢ M3MEHEHUSIMH, BHECEHHBIMU MPHUKA30M
MuHucTepcTBa TpyAa U comuanbHOU 3amuThl Poccuiickoit @enepamuu ot 12 mexabps 2016 . Ne 727n
(3apeructpupoBan MuHucrepctBoM roctuiuu  Poccuiickoit  @enpepanuu 13 guBaps 2017 r,
peructpamnronnbiii Ne 45230)

16.007  IIpodeccuonanbHsiii crangapt "CrenuamucT Mo SKCILTyaTallii CTaHIIUH BOJIONOITOTOBKH",
YTBEPXKACHHBIN NpHKa3oM MuUHHCTEPCTBA Tpyla M colManbHOW 3ammThl Poccuiickoit ®enepanuun ot 11
anpenst 2014 r. Ne 227u (3apeructpupoBan MunucrepctBoM roctuiuu Poccuiickoit ®enepaunn 22 Mas
2014 r., peructpauroHHslid Ne 32394), ¢ u3MeHeHUs MU, BHECEHHBIMU ITpHKa3oM MUHHCTEpPCTBA TpyAa U
conmanbHOM 3amuThl Poccuiickoit ®enepanuu ot 12 mexabps 2016 r. Ne 727u (3apeructpupoBaH

1CMm. Tabmuiy npuiiokeHus K Mprkazy MUHHCTEPCTBA TPyJa M COIMANIbHOM 3amuThl Poccuiickoit @eneparuu ot 29 ceHTIOps
2014 r. Ne 6671 "O peectpe npodeccuoHaIbHBIX CTAaHAAPTOB (IIEpeYHe BUI0B NPO(ECCHOHAIBHOM JesTeIbHOCTH )"
(3aperucrpupoBan MunuctepcTBoM toctuiinn Poccuiickoit @enepaunu 19 nostopst 2014 1., peructpaunonusiii Ne 34779) c
U3MEHEHUSIMU, BHECEHHBIMU IPHUKa30M MUHHCTEpCTBA TPy/a U coluanbHON 3amuTel Poccuiickoit deneparuu ot 9 mapra
2017 r. Ne 254n (3apeructpupoBaH MunucTepcTBoM toctuiinu Poccuiickoit @enepanun 29 mapra 2017 r., peructpaliuoHHBINR
Ne 46168).

2[Tpuka3z MuHUCTEpCTBA TPyAa U colMaabHOU 3amuThl Poccuiickont @eneparuu ot 12 ampens 2013 r. Ne 1481 "O6
YTBEPK/ICHUN YPOBHEH KBaIH(UKAIMK B LEISIX pa3pad0TKH NPOEKTOB NPO(ECCHOHANBHBIX CTaHIapTOB" (3aperucTpUpOBaH
MunucrepctBoM roctunuu Poccuiickoit denepaunu 27 mas 2013 r., perucrpanuonHsiii Ne 28534)
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MunucteperoM roctuuu Poccuiickoit @enepanun 13 saBapst 2017 r., peructpaunonsslii Ne 45230)

16.008  IIpodeccuonanbHblii cTanaapT "CHenMaaucT MO KCIUTyaTallid Hapy>KHBIX Ta30MpOBOJIOB
HU3KOTO JIaBJICHUSA'", YTBEPKICHHBIM TpUKa3oM MUHHCTEPCTBA TPYJa U COUAIBHOM 3amuThl Poccuiickoit
@eneparun ot 11 ampens 2014 r. Ne 224n (3apeructpupoBad MuHHCTEpCTBOM IocTHIMU Poccuiickoii
Oenepannn 27 mas 2014 r., peructpanuonasii Ne 32443), ¢ W3MEHEHUSIMH, BHECEHHBIMH TPHKA30M
MunucTepcTBa TpyAa M COUMaIbHON 3amuThl Poccuiickoit @enepanuu ot 12 gexabpst 2016 . Ne 727H
(3apeructpupoBan MuHuctepctBoM toctuiuu  Poccuiickoit  ®enmepanuu 13 seBaps 2017 .,
peructpanroHHblii Ne 45230)

16.010  IIpodeccronanbupiii cranaapt "CrnenmuanucT Mo SKCIUTyaTalluu 3JIEMEHTOB 000pyAOBaHUS
JIOMOBBIX CHUCTEM Ta30CHAOXKEHHs'", YTBEPXKJCHHBIA MpHUKa3oM MHHHCTEpCTBA Tpyda U COLMAIBHOMN
s3amuThl Poccuiickoit deneparuu ot 11 ampens 2014 r. Ne 242H (3apeructpupoBaH MUHHCTEPCTBOM
toctuiinn Poccuiickoit @enepanuu 4 utonss 2014 r., perucrtpauuoHHbiii Ne 32564), ¢ M3MEHEHUSIMHU,
BHECEHHBIMH TPUKAa30M MUHHCTEpCTBA TpyJa U coluaibHOM 3ammuThl Poccuiickoir @enepaunu ot 12
nexabpss 2016 r. Ne 727u (3apeructpupoBaH MuHHCTepCTBOM IocTuiuu Poccuiickoit ®@enepauun 13
ssaBapst 2017 ., peructpannonublii Ne 45230)

16.012  IIpodeccuonanbubliit ctanmapt "CHenuanucT MO SKCIUTyaTallud KOTJIOB Ha ra3o00pa3HoM,
JKUJKOM TOIUIMBE M 3JIEKTpOHarpeBe", YTBEP:KIECHHBIM MpUKa3oM MHHHCTEPCTBA TpyJda U COLMAIBHOU
s3amuThl Poccuiickoit deneparuu ot 11 ampens 2014 r. Ne 237n (3apeructpupoBaH MHUHHCTEPCTBOM
toctuii Poccuiickoit @enepanun 21 mas 2014 r., peructpammonubiii Ne 32374), ¢ u3MEHEHUSIMH,
BHECEHHBIMH TpPUKa30M MUHHUCTEpCTBA TpyJa U coluaibHOM 3ammuThl Poccuiickoir @enepaunu ot 12
nekabpst 2016 . Ne 727n (3apeructpupoBaH MunucrepcTBoM toctunmn Poccuiickort ®deneparuu 13
ssaBapst 2017 ., peructpanuosublii Ne 45230)

16.013  IIpodeccronansubiii cranmaapt "CrenuaaucT 1O OKCIUTyaTalldd HACOCHBIX CTaHIUH
BOJONPOBOAA", YTBEPXKACHHBIM NpHKa3oM MUHHUCTEpPCTBA TpyJla M COLMaIbHOW 3amuThl Poccuiickoit
@eneparun ot 11 ampens 2014 r. Ne 247n (3apeructpupoBad MuHHCTEpCTBOM IocTHIMU Poccuiickoii
Oenepaunn 2 utonsa 2014 r., peructpauuonubiii Noe 32533), ¢ u3MEHEHUsIMU, BHECEHHBIMU IPHUKA30M
MunucTepcTBa TpyAa M COUMaIbHON 3amuThl Poccuiickoit @enepanuu ot 12 gexabpst 2016 r. Ne 727H
(3apeructpupoBan MunucrepctBoM roctuuuu Poccmiickoit  ®epepaumu 13 saBaps 2017 r.,
peructpanroHHblii Ne 45230)

16.014  IIpodeccronanbupiii  crangapt "CHoenmwaiucT 10 OJKCIUTyaTallik TPyOOINpPOBOIOB U
000pyIOBaHUS TETUIOBBIX ceTel", yTBepKIAECHHBIN MPUKa3oM MUHUCTEPCTBA TPY/la U COIMATILHON 3aIIUThI
Poccuiickoit ®eneparun ot 11 ampens 2014 r. Ne 246n (3apeructpupoBaH MHUHHCTEPCTBOM FOCTHITUN
Poccuiickoit ®eneparuu 27 mas 2014 r., peructpanuonubiii Ne 32444), ¢ u3sMeHEHUSIMUA, BHECCHHBIMU
MpUKa3oM MHUHHUCTEPCTBA TPyAa M CONMAIBbHOMN 3amuThl Poccuiickoit @enepanun ot 12 nexadbps 2016 r.
No 727u (3apeructpupoBan MunuctepctBoM toctuiinu Poccuiickoit deneparun 13 suBapst 2017 r.,
peructpanroHHblii Ne 45230)

16.064 IlpodeccuonanbHblii  cTaHmapT  "VHXXEHep-NPOEKTUPOBLIMK  TEIUIOBBIX  cerei”,
YTBEPXKACHHBIN NpHKa30oM MuUHHCTEPCTBA Tpyla M colManbHOW 3ammThl Poccuiickoit ®enepauun ot 21
nexabps 2015 r. Ne 1083n (3apeructpupoBan MunucrepctBoM roctuiuu Poccuiickoit ®eneparuu 25
ssHBaps 2016 r., peructpannonusiii Ne 40748)

16.065 IIpodeccuonanbublii cTanmapt "MHKeHep-MPOEKTUPOBIIMK TEXHOJOTUYECKUX pPELICHUN
KOTEJIbHBIX, ILIEHTPAJIbHBIX TEIJIOBBIX NYHKTOB M MAaJIbIX TEIUIOAIEKTPOLECHTpANEeh", yTBEPKICHHBIN
MpUKa3oM MUHHUCTEPCTBA TPyAa M CONMAIBbHON 3amuThl Poccuiickoit denepanun ot 21 nexadbps 2015 r.
Ne 1082n (3apeructpupoBan MunuctepcTBoM toctunun Poccuiickoit ®eneparun 21 suBaps 2016 1.,
peructpamnronnbiii Ne 40687)

16.068  IIpodeccrnonanbHbIN CTaHIapT "NHxeHep-npoeKTUPOBIIMK ra30000py1I0BaHUS
TEXHOJIOTHYECKUX YCTAaHOBOK, KOTEIBHBIX U MAaJIbIX TEIIOAJIEKTPOLEHTpAICH", YyTBEPKIAECHHBIN TPUKA30M
MuHucTepcTBa Tpyna u couuanbHou 3amuThl Poccutickoit deneparuu ot 21 nexadbps 2015 r. Ne 1086H
(3apeructpupoBad MunucrepctBoM roctuuuu  Poccmiickoit  ®epepaumu 22 saBaps 2016 T,
peructpamnronnbiii Ne 40710)

16.128  IIpodeccuonanbHblii cTanmapt "CoenmuamucT 1O 3IHEPreTHYECKOMY O00CIIEeOBAHUIO
00BEKTOB KaUTAIBHOTO CTPOUTENHCTBA", YTBEPKACHHBIN MTPUKa30M MUHUCTEPCTBA TPpyAa U COIMATIBHON
samuThl Poccuiickoit ®enepanuu ot 13 mapra 2017 r. Ne 276H (3apeructpupoBaH MHUHHCTEPCTBOM
tocturuu Poccuiickoit @eneparuu 4 anpens 2017 r., peructpanuonsiii Ne 46240)

16.146  IlpodeccuonanbHblii cranmapT "CoenuamucT B OOJIACTH  MPOEKTUPOBAHUSA CUCTEM
BOJIOCHA0KEHUSI M BOJIOOTBEJCHHUS OOBEKTOB KAMHUTAIBLHOTO CTPOUTEIHCTBA'", YTBEP)KIEHHBIM MPUKA30M
MunucteperBa Tpyna M coumanbHoi 3ammuThl Poccuiickoit ®denepanum or4 urona 2018 r. N 364n
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(3apeructpupoBan MunucrepctBoM toctunuu - Poccuiickoit  @eneparuu 28  wmrons 2018 .,
peructpanronnbiii Ne 51473)

16.149  IIpodeccuonanbHblii cranmapT "CoenuamucT B OOJIACTH  MPOEKTUPOBAHUS CUCTEM
OTOIUICHUsI, BEHTWIALMU M KOHIUIMOHUPOBAHUS BO3JyXa OOBEKTOB KAaIUTAJIBHOIO CTPOMTENbCTBA'",
YTBEPXKACHHBIN INPUKa30M MMHHHCTEpPCTBA TpyAa M colMalbHOM 3amuThl Poccuiickont ®@epepanuu ot4
utoHs 2018 r. N 346H (3apeructpupoBan MuHHCTEpCcTBOM tocTHIMU Poccuiickoit deneparuu 28 uroHS
2018 r., peructpannonusiii Ne 51474)

20 DyeKTpoIHepreTuKa

20.023  IIpodeccuonanpHblii craHmapT "PaOoTHUK 1O pacyeTy pEeXUMOB TEIJIOBBIX ceTei",
YTBEPKICHHBIN MprKa3oM MHHUCTEpPCTBA Tpyda U COlMalbHON 3amuThl Poccuiickoin @enepanun ot 21
nekabpst 2015 1. Ne 1072n (3apeructpupoBad MunuctepcTBoM toctuniuu Poccuiickoir denepanun 25
ssaBapst 2016 r., peructpannonubiii Ne 40769)

20.024  IIpodeccuonanbuplii cTangapt "PabOTHHUK MO peMOHTY 00OpyAOBaHUS, TPYOOIPOBOJOB U
apMaryphl TEIUIOBBIX CETEH', YTBEPXKICHHBIM MpUKa3oM MUHHCTEPCTBA Tpyla U COLUUAIBHOM 3aIlUThI
Poccuiickoit ®eneparuu ot 21 mexadbps 2015 r. Ne 10691 (3apeructpupoBaH MUHUCTEPCTBOM OCTUIIUU
Poccuiickoit @enepanuu 22 suBaps 2016 r., peructpaunonssiid Ne 40713)

20.025 IIpodeccuonanmpHblii  craHmapr  "PaboTHHMK 1O  JKCIUTyaTaud  00OpyIOBaHMA,
TpyOOIIPOBOJIOB M apMaTyphl TEIJIOBBIX CETEW", yTBEP)KIEHHBIN MpUKa3oM MuHHCTEpPCTBA Tpylna U
couuanbHoi 3amuThl Poccuiickoit ®enepamuu ot 28 nexabps 2015 r. Ne 1164n (3apeructpupoBaH
MunucrepctBoM toctuninu Poccuiickoit @eneparuu 28 saBapst 2016 r., peructpannonubiii Ne 40839)

1.2. TpeGoBanus K pe3yJbTaTaM 0CBOCHHUS MPOrPAMMBI

B kauecTBe miiaHUpyeMbIX Pe3yJabTaTOB OCBOCHHMSI POTrPaMMbl IPUBOSTCS:

a) CuaywmareJb B pe3yJbTare OCBOCHHMS IPOrpaMMbl [JOJIKeH 00JadaTh CJaeIyHIUMHA
KOMIIeTeHIUSIMU:

NpOeKmHulIL:

- CIOCOOHOCTH BBHITIOIHATH PA0OTHI IO IPOSKTUPOBAHUIO CUCTEM TETLIOTa30CHA0KEHUS, BOJIOCHA0KEHUS
u BogootBeneHus (ITK-1);

- CMOCOOHOCTh BBIMOJNHATH OOOCHOBAaHHE MPOEKTHBIX PEIICHUH CUCTEM TeIUIOra3ocHaOKeHus,
BOJIocHaOXkeHus 1 BopootBeAcHus (I1K-2);

MEexXHON02UYEeCKULL.

- CHOCOOHOCTh OPraHW30BBIBATh TEXHOJOTMYECKHUE TIPOLECCHl pabOThl CHUCTEM U COOPYKEHHIA

TEIIoTa30CcHa0KeHus1, BogocHa0xerus u BogoorseneHus (I1K-3);
cepeuczio-akcnﬂyamauMOHan?.'

- CIOCOOHOCTh OPraHM30BBIBaTh PaOOTHI MO TEXHUYECKOMY OOCITYXHMBAHUIO U PEMOHTY CHCTEM

TEIJIOra30CHa0KeH s, BOAOCHa0KeHus 1 BoooTBeaeHus ([1K-4);
SKCHepMHO-aHaﬂMMMHQCKMﬁ.'

- CHOCOOHOCTh  TPOBOIUTH  OIEHKY TEXHHYECKMX W  TEXHOJOTMUECKMX  PEIIeHHH  CHCTEM
TEIUIOTa30CHa0KEeH!s1, BogocHa0xeHus 1 BogooTBeneHus (I1K-5).

0) Caymartenb, yCHelIHO 3aBepIIMBINMII O00y4eHHe IO JAHHOW NporpamMme, AOJIKeH peliaTh
cienymomue mnpodeccHOHAJbHbIE 3aJa4d B COOTBETCTBMH € BHJAaMH HNpPodeccCHOHAIbHOM
e TeJIbHOCTH:

NMPOEKTHbIN:

- BBIOOp MCXOAHBIX JAHHBIX I MIPOSKTUPOBAHUS CHCTEMBI TEIIOCHAOXKEHUs (Ta30CHAOKEHUS,
BEHTHUISIIIVIH )

- BpIOOp MCXODHBIX MAHHBIX ISl TPOEKTUPOBAHUS CUCTEMBI (COOPYXKEHHS) BOJOCHAOKCHHUS
(BomoOTBEICHN)

- Bwibop HOPMAaTHUBHO-TEXHUYECKHIX u HOPMATHUBHO-METOINIECKUX JTOKYMEHTOB,
ONpEACIAIONMIUX  TpeOOBaHUS  JUII  NPOCKTHUPOBAHUS  CHUCTEMBI  TEIUIOCHAOKEHUS
(razocHabOxeHus)

- BreiOop HOPMATHBHO-TEXHWYECKHX H  HOPMATUBHO-METOJMYECKUX  JOKYMEHTOB  JUIS
MIPOEKTUPOBAHMSI CUCTEMBI (COOPYKEHHSI) BOAOCHAOKEHUS (BOIOOTBEICHUS )

- Br10op aHaNOTOB M THUIOBBIX TEXHUYECKUX PEUICHUN OTIEIBHBIX JIEMEHTOB U y3JIOB CUCTEMBI
TeII0CHAOXKEHUs (Ta30CHAOKEHNS) ¥ MX a/IallTallisl B COOTBETCTBUH C TEXHHUYECKUM 33aJJaHUEM

- BpIOOp THIOBBIX TEXHHYECKUX (TEXHOJIOTHYECKUX) PEIICHUH CHUCTEMBI (COOPYKEHUS)
BOJOCHAOXKEHUs (BOIOOTBECHUS ) U UX aJJaNTaIlksl B COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM
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Bb100p KOMIIOHOBOUHOTO PEIICHHUS CUCTEMBI TETNIOCHA0KEH U (ra30cHa0XKeH )

Bri6op THMOBOrO KOMIIOHOBOYHOTO pEIICHUS CHUCTEMBI (COOPYKEHHS) BOJOCHAOKEHUS
(BomooTBeeHU)

Br160op 060pynoBanus u apMaTypsl JJIsl CACTEMBI TETNIOCHAOKEHHSI (Ta30CHA0KEHUS )

Pacyer u BbBIOOp TEXHOJIOIMYECKOrO OOOPYAOBAaHUS [UIsl COOPY)KEHHUS BOJOCHAOXKEHHS
(BomoOTBEICHU)

[TonroroBka u odopmieHue TpapuuecKoill YacTH MPOEKTHOW M paboueil JOKyMEHTaIHH
CUCTEMBI TETNIOCHAOKEHUS (Ta30CHAOKEHMUS )

[TonroroBka u odopmieHue TpapuuecKoil YacTH MPOEKTHOW M paboueil JOKyMEHTaIHH
CUCTEMBI (COOpPYKEHUST) BOJAOCHAOXKEHUS (BOAOOTBEICHNUS )

[ToaroroBka mH(MOPMALIMK TSI COCTABJICHUS TEXHUYECKOTO 33/IaHUs 1O CMEKHBIM paszzeiiaM
MMPOEKTa CUCTEM TEIIOCHA0XKEHHUS (Ta30CHAOKECHMS)

[ToaroroBka mH(MOPMAIIMK A7 COCTABJICHUS TEXHUYECKOTO 33/IaHUs 1O CMEKHBIM paszzeiiaM
MIPOEKTa CUCTEMBI BOJIOCHAOKEHUS (BOIOOTBEACHUS )

Pacuer TemmoTeXHUUYECKUX OKA3aTeNIEN TEINIO3AMTHON 000JI0UKH 31aHUs

Br16op BapuaHTa CHCTEMBI TETUIOCHAOKEHUS (Ta30CHA0KEHUSI) HA OCHOBE CPABHEHHMS TUTTOBBIX
pElIeHU OT/IETBHBIX SJIEMEHTOB U Y3JIOB

BriGbop ® cpaBHEHHE TIPOCKTHBIX pEHIEHUH CHUCTEMBl (COOPYKEHHS) BOJOCHAOKEHUS
(BomooTBeeH NS ), 00€CTIEUHBAIOIINX BHITIOTHEHHE TPEOOBAHUI TEXHUYECKOTO 3a/IaHUs

Pacyer TemnoTeXHHMYECKHX W THAPABIMYECKUX IApaMETPOB CHUCTEMBI TEIJIOCHA0XKEHUS
(razocHabOxeHus)

Brinmonnenue rujpaBaudeckiux pacuéToB BOJONPOBOIHBIX CETEH

BrimonHeHue rujpaBIudeckiux pacu€ToB BOJOOTBOASAIIUX CEeTEH

BoimonHeHue  ruApaBIMYEecKMX — pacy€TOB  BHYTPEHHUX  CHCTEM  BOJIOCHAOXKEHHS U
BOJIOOTBEICHUS

Pacuer OCHOBHBIX TEXHOJOTHYECKHX TApaMeTpoOB PAOOTBI  CHUCTEMBI  (COOPYIKEHUS )
BOJOCHA0XKEHUS (BOIOOTBEICHUS )

Pacyer mpoyHOCTHBIX TOKa3aTesneld TpyOONpOBOAOB €  y4eTOM KOMIIGHCAllMM U
CaMOKOMITEHCAITUU

[lonrotroBka TEKCTOBOM 4YacTH MPOEKTHOM JOKYMEHTAIlMM CHUCTEMbl TEeIJIOCHA0XKEeHUS
(razocHabOxeHus)

[TogroToBka TEKCTOBOM YacTH MPOCKTHOM JIOKYMEHTAallUM CHUCTEMBI  (COOPY>KEHHUS )
BOJIOCHAOXEHUS (BOIOOTBEICHUS);

* TEeXHOJOrMYeCKHUi:

BI:I60p HOPMAaTUBHO-TCXHUYCCKUX u HOPMAaTUBHO-MCTOAUYUCCKHUX AOKYMCHTOB 110
CTPOUTENIBCTBY, MOHTa)XXY COOPYKCHUH M HaIaJIKe CHCTEMBI BOJJOCHAOKEHUS (BOIOOTBEICHUS)
CocraBieHue 1uiaHa M rpaduka CTpOUTETbHO-MOHTKHBIX M ITyCKOHAIAJOYHBIX paboT Ha
COOPY>KCHHH BOJIOCHAOKECHUS (BOJIOOTBEACHUS )

KoHTponp kadecTBa CTPOUTEITHHO-MOHTQXHBIX pPA0OT Ha COOPYKEHHU BOAOCHAOKEHUS
(BomoOTBEICHU)

KoHTponb kayecTBa IMyCKOHAJIAIOYHBIX PabOT U MPOBEACHHS MCIBITAHUN TEXHOJIOTHYECKOTO
000pyI0BaHUS COOPYKEHUS BOJOCHAOKEHUS (BOJOOTBEICHHUS )

KoHTponb BbINOIHEHUS pabOT MO JKCIUTyaTallud M PEMOHTY COOPY)KEHHUS BOJOCHAOKEHHS
(BomoOTBEICHU)

Kontponbs BbIMoNHEHUsT TpeOOBaHUN OXpaHbl TpyAa IPH TPOBEACHUHU CTPOUTEIHHO-
MOHTQ)XHBIX M ITyCKOHAJIQJIOYHBIX paboT, paboT M0 PEMOHTY Ha COOPYXCHHU BOJOCHAOKCHHS
(BomooTBeeHU)

Bri6op HOPMaTHBHO-TEXHUYECKHX " HOPMATHUBHO-METOAMYECKIX JTOKYMEHTOB,
OINPENICNIAIONNX  TEXHOJNOTHYECKHE MapaMeTpel  pabOThl  CHCTEMBl U COOPYXKEHHUS
BOJI0OCHA0KEeHUSI (BOJJOOTBEICHHS )

KOoHTpOIb TEXHOTOTHYECKUX MPOIIECCOB PAOOTHI BOJ03a00PHBIX COOPYKEHUU

KoHTponb  TEXHOJOTMYECKHX TIPOIECCOB pabOThl HACOCHBIX CTAHIUH BOJOCHAOKCHHS
(BomooTBeeHU)

KoHTpOITh TEXHOIOTHYECKHX TPOIIECCOB PAOOTHI CTAHIIMN BOIOTIOATOTOBKH

KoHTpONb TEXHOIOTUYECKHX MPOLIECCOB PAOOTHI OUMCTHBIX COOPYKEHUH BOJOOTBEACHNUS;

* CepPBHUCHO-IKCILTYATALMOHHBIN:

CocraBieHue 1uiaHa W rpaduka BBIMOJHEHHS paboT MO 3KCIUTyaTallud, OOCITYKHUBAaHHUIO H
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PEMOHTY CHCTEMBI TEIIIOCHAOKEHUs (Ta30CHAOKEHNS)

Onenka moTpeOHOCTH B TPYIOBBIX U MaTepuajbHBIX pecypcax s oOecreyeHus
(GyHKIMOHUPOBAHUS, OOCITYKMBAHUS U PEMOHTA CUCTEMBbI TEIUIOCHA0XKEHUS (ra30CHA0KEHMS)
Br160op sHeprorhpexkTHBHBIX TEXHOJIOTHUN U COCTABJICHHE TUIaHA 110 UX BHEAPESHUIO

Beibop  HOpPMAaTHBHO-TEXHHYECKHMX  JOKYMEHTOB, PETJaMEHTHPYIOIIMX  CAHHUTAPHYIO,
MOKapHYI0 M JKOJIOTMYECKyI0 0e30MacHOCTh (PYHKIIMOHUPOBAHUSI CUCTEMBI TEIIOCHAOKEHUS
(razocHabOxeHus)

OmeHka COOTBETCTBHUSI CHCTEMBl  TEIUIOCHAOXeHUs  (Ta3ocHaOXeHWs) TpeOOBaHUSIM
CaHUTAPHOM, TOXKAPHOU M SKOJIOTUYECKOH 0€30MacHOCTH

TexHuyeckuil W TEXHOJOTMYECKHH KOHTPOJIb BBIMOJHEHUS paboOT MO TEXHUYECKOMY
00CITYKMBaHUIO U PEMOHTY CHCTEMBI TETIOCHA0KESHHUSI (Ta30CHA0KECHHSI )

WHcTpyMEeHTaNbHBII  KOHTPOJb TEMIEpaTypHbIX U TUIAPABIWYECKUX PEKUMOB pPabOTHI
CUCTEMBI TEeTTIOCHA0KEeHHSI (Ta30CHA0KECHHSI )

VYcTaHoBNIEHHE BO3MOXHBIX NPUYMH OTKAa30B W aBapUMHBIX CHUTyallMii Ha CcUCTeMax
TeII0CHAOXKEHUs (Ta30CHA0KEHN )

Br16op croco6oB mpoBeneHus padOT IO JMKBHAAIMH aBAPUHHBIX CUTYyaIlMi, aBapUiiHOMY
00CITYKHBaHUIO CUCTEMBI TETUTIOCHA0KESHHSI (Ta30CHA0KECHHSI )

Bri6op HOPMaTUBHO-TIPABOBBIX U HOPMAaTUBHO-TEXHUYECKUX JTOKYMEHTOB,
periIaMeHTHPYIOIMX paboTy MO JKCIUTyaTallid, PEMOHTY COOPYKEHHH BOIOCHAOKEHUS
(BOOOTBEICHN)

Omnpenenenue MNOTPEOHOCTH B TPYAOBBIX M MaTEpUANBHBIX pecypcax [uis oOecreyeHHs
(GYHKIIMOHUPOBAHUS,  OOCIYy)XMBaHHUA WM  PEMOHTAa  COOPY)KCHHMH  BOJOCHAOKCHUS
(BomooTBeeHU)

Koutponr coOmtogeHuss HOpM, TMpaBWiI U METOJOB TEXHUYECKOM O3KCIUTyaTaluu
o0ecreynBaOIUX CAHUTAPHYI0 M OKOJOTHYECKYI0 0e30MacHOCTh  (DYHKIIMOHUPOBAHUS
CHUCTEMBI M COOPYKEHUHN BOJAOCHAOKEHHUS (BOJOOTBEICHNUS )

TexHUYeCKUI U TEXHOJIOTHYECKHUI KOHTPOIb KAueCTBA BBITIOJHEHUS paboT 10 00CITy)KHBaHHIO
1 PEMOHTY COOPYKEHHM BOIOCHAOKECHUS (BOTOOTBEIACHUS )

KoHTponb rUIpaBIuYecKUX PEKUMOB pabOTHl TEXHOJIOTHYECKOTO 000pYIOBaHUS CHCTEMBI U
COOPYKEHHI BOJIOCHAOKECHUS (BOIOOTBEACHUS )

VYcraHOBIEHHE BO3MOXHBIX IIPUYMH OTKA30B M aBApPUMHBIX CUTyallMd Ha CHUCTEMeE
BOJIOCHA0KEeHUsI (BOJJOOTBEICHHS )

Bri6op croco6oB mpoBeaeHUss paboT MO JTUKBUAALMK aBAPUWHBIX CUTyallMid Ha CHCTEME
BOJI0OCHA0KeHHUsI (BOJIOOTBEICHMS ),

* JKCHEPTHO-AHAJIUTHYECCKUM:

Beibop  HOPMAaTHBHO-TEXHHYECKHMX  JIOKYMEHTOB,  PEIVIAMEHTUPYIOLIUX  TEXHUYECKHE
(TexHOJIOTUYECKHE) pelieHus B chepe TeriorazocHa0KeHus

Beibop  HOPMATHBHO-TEXHHYECKHMX  JIOKYMEHTOB,  PEIVIAMEHTUPYIOLIUX  TEXHUYECKHE
(TexHONOTHYECKHE) pelieHus B chepe BOJTOCHA0KEHUS 1 BOJOOTBEACHHUS

OrneHKa COOTBETCTBHSI TEXHUUYECKUX (TEXHOJIOTMYECKUX) PEIIEHUN CUCTEMBbI TEIOCHA0KEHUS
(razocHab>xeHus1) TpEOOBAHUSIM HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB

OreHKa COOTBETCTBHSI TEXHHUYECKUX (TEXHOJOTHYECKHX) PEUICHUN CHUCTEMBI (COOPYKEHUS)
BOJIOCHA0KEHUS (BOIOOTBEACHNUS) TPeOOBAHUSAM HOPMATUBHO-TEXHUUYECKUX JOKYMEHTOB
OneHka OCHOBHBIX TEXHMKO-)KOHOMHMYECKHX TOKa3aTellell CHUCTeMbl TeIUIOCHAOKeHUs
(razocHabOxeHus)

Or1eHKa TEXHUYECKOTO COCTOSTHUS CHCTEMBI BOJIOCHA0XKEHUS (BOJOOTBEICHNUS )

OrneHka COOTBETCTBUSL CHCTEMBI BOJOCHAOXXEHHsS (BOJOOTBEACHUS) TPEOOBAHUSAM HOPM
CaHUTAPHOM U IKOJIOTUUYECKON OE30MacCHOCTH.

1.3. TpeGoBanus K ypoBHIO IOATOTOBKH IOCTYNAIOIIET0 HA 00yueHHne, He0OX0IUMbIE IJIs
OCBOEHHUS POrPaMMBbI:
K ocBoeHHIO TOTOTHUTETBHBIX MPOGECCHOHATBHBIX MPOTPAMM JOITYCKAIOTCS:

JM1Ia, UMEIOLe cpeaHee MpodecCHOHaNbHOE U (MIIK) BBICIIEE 00pa30BaHUE;
JM1Ia, TOTyYaloye cpeaHee npodeccnoHaabHoe U (MIK) BhIcIIee 0Opa3oBaHue.

1.4. TpynoemkocTs 00y4enust
HopmatuBHass TpyaoeMKOCTh 00ydeHHs 1O AaHHOW mporpamme —520 yacoB, BKJIIOYAsh BCE BHBI
ayJUTOPHOM U BHEAYIUTOPHOMU (CaMOCTOSTENbHOI) yueOHOM paboThI CIyIIaTeNs.



1.5. ®opma oGyuenus
®dopma 00y4EeHHSI OCYIIECTBIISIETCSI B OYHOM, OYHO-320YHOM MJIM 3a0YHON (popMe C HCIOIB30BAaHUEM

JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH. YCTaHABIMBAETCS MPH HAOOpe TPYMIbI CyIIaTeneid u

¢ukcupyercst B JOroBOpax ¢ 3aKka3ulKaMH Ha OKa3aHHe 00pa30oBaTeNbHbIX YCIYT.

1.6 KanengapHblii y4eOHblIi rpaguk
Ne | HaumenoBanue pazgenos | TO, I1, ITA, HA, Bcero, queit
n/n | (Monyneit) JHEH THEH JHEH THEH
1. | I'mgpaBinuka 8 8
2. | BomocHaOxenue 12 0,5 0,5 12,5
3. | BomoorBenenue 12 0,5 0,5 12,5
4. | MoHTax U 3KCIUTyaTalus
CHCTEM BONOCHAOXKEHUS U 8 8
BOJIOOTBEICHUS
5. | Bomomoaroroska s ] ]
MPOMBIIIJICHHBIX MPEATPUITUI
6. | Cucrema MpoOTUBOIOKAPHOTO ] ]
BOJIOTIPOBOJIA
7. | 'azocHabxeHne 8 8
8. | Temnorexnuka 8 8
9. | TennosHepreruka 8 8
10 | CtpouTtenbHas Teriou3nka 8 8
11 | Oromenue 12 0,5 0,5 12,5
12 | Temnorenepupyromue ] ]
YCTaHOBKH
13 | TermmocHaOxeHME 12 0,5 0,5 12,5
14 | DkcrutyaTauus U Hajajaka ] ]
cucteMm TT'B
15. | Utoromas aTrrecranus 0,1 0,1
128 2 2 0,1 130,1

VYcioBHBIE 0003HAUEHUS

TO Teopernueckoe oOydeHue

II IIpakTuka

ITA [Ipomexyrounas arrecranus
HA Hrorosas arrecramus

2. COAEP)KAHUE ITIPOI'PAMMBbI

2.1. YueOnblii mian

B yueOHOM TmaHe OTOOpa)KEHBI JIOTUYECKas IOCIEIOBATEIbHOCTh OCBOCHHUS IUKIOM W Pa3lesioB
(MomyInel, MpaKkTHK) MPOrpamMMbl, 00eCIeUnBaAIOIINX (POPMUPOBAHNE KOMITETCHIIUH.

VYkazana 0011ast Tpy10eMKOCTh MOJTyJIeH, TPAKTHK, a Takke popMa UTOroBou arrectanuu (Tadbmuma 1).

Tabauya 1 — Yuebuwiil nran 3a04noii popmol 00yuernus
¢ npUMeHeHuem OUCIMAHYUOHHBIX MEeXHON02Ul

. Tlpomescymounas
S KOHMAKMHble 3QHAMUSA, Ydc.
g ammecmayus
Haumenosanue §~ % S Bceeo, CPC,
oucyunun IS s § uac. yac.
S nabopamo npax.
] meopus pHble 3auamus, 3auem Okzamen
R pabomul cemunapbl
1 2 3 4 5 6 7 8 9
['mapaBinuka 32 1 1 31 +
BonocHa0OxeHnue 50 2 2 2 48 +(2u)
Bonoorenenne 50 2 2 2 48 +(2u)
MOHTaX U SKCIUTyaTanus CUCTEM 32 1 1 31 +




BOJOCHA0XEHUS U BOJOOTBEICHHUS
Boagomoaroroska ajs
ALOTION A . 32 1 1 31 +
MPOMBIITUICHHBIX TTPEANPUSITHIA
CucreMa IPOTUBOIIOKAPHOT'O
P p 32 1 1 31 +
BOJIOTIPOBOIA
T["azocHabxeHue 32 1 1 31 +
TermnorexHnka 32 1 1 31 +
TennosHepreTuka 32 1 1 31 +
CtpoutenbHas Terodu3nka 32 1 1 31 +
OtomnaeHue 50 2 2 2 48 +(2u)
TennoreHepupyoumye yCTaHOBKU 32 1 1 31 +
TemmocHa0)xeHne 50 2 2 2 48 +(2u)
DKCIUTyaTalysa U HaJagKa CUCTEM
B yaran A 32 1 1 31 +
Hroro 520 18 18 8 502
Bcezo
0,5 (Ha 0,5 (na
MTorosas arrecranus omsoro | ommoro .
(MG)K,Z[I/ICI_II/IHJII/IHapHHﬁ 9K3aMEH) PX3AMCHYIOIY SK3aAMCHY
erocs) I0IIerocs)
10 ((na 10 ((na
VHauBYUyanbHas KOHCYIbTAIHs 3K32f:::{ry‘:om 3§§;§£§y
erocsi) FOLLErocs)

2.2. JucuuniMHapHoe coaepKanue NporpaMMbl
JIMCUMIUIMHAPHOE COAEP/KAHUE IPOrPAMMBI IIPEACTABIEHO YEpPE3 IUIAKTHMYECKOE COAEpPIKAHUE
TUCIUTIINH (Tabmuma 2).

Tabmuua 2 — lucuunnrHapHoe coep:KaHue IporpaMMbl

Ne HanmenoBanue nuCUUIUIMHBI Komnnuectso dopMa KOHTPOJIA
4acoB
1 I'unpasnuka 32 3a4er
2 BonocHa0Oxenue 50 J3K3aMeEH
3 BonooTtBenenue 50 9K3aMEH
4 MOoHTaX ¥ 3KCIUTyaTalus CUCTEM BOJJOCHAOKECHHSI U 3 saueT
BOJOOTBEICHUSA
5 Bononoaroroska /i MpOMBINUIEHHBIX TPEANPUATUHN 32 3a4eT
6 CucreMa npoTUBOMOXKAPHOTO BOAOIPOBOIA 32 3a4er
7 l'azocHaOxxeHue 32 3a4eT
8 Tenmorexunka 32 3a4eT
9 TermnosHepreTuka 32 3a4er
10 | CrpouTenpHas Teruiopu3nka 32 3a4eT
11 | Otonnenue 50 9K3aMeH
12 | TenyoreHepupyoOmue YCTAaHOBKU 32 3a4eT
13 | TemnocHabOxeHue 50 9K3aMeH
14 | Dxcnmyatanus u Hanazaka cucrem TI'B 32 3a4eT
HUmoezo 520




TEMATHYECKM IJIAH JUCHUILIMHBI (MOLYJIST)

«['mapaBauka»
B toMm uncie
Neo Bcero = g g
TGNII:I HanMmenoBanmne tem 4acOB E E %
[5) <
= = =
O
1 PuU3NYECKUE CBOKMCTBA KUJIKOCTEN U Ta30B.
I'mppocraTtnyeckoe naBieHuUE. 2 2 2
Onpenenenne CUIIbI 1aBJIEHUS Ha INIOCKUE IIOBEPXHOCTH 4 4 4
3 Onpenenenne CUIIbI 1aBICHUS HA KPUBOJUHEIHBIE
noBepxHoctu.lnaBanue ten. 4 4 4
4 OCHOBBI KHHEMAaTUKHU TTOTOKA KUJKOCTH. Y paBHEHHUE
Bbepnynnu 6e3 yuéra motepb YHEPTUu. 4 4 4
VYpaBHeHue bepHymm ¢ yu€ToM OTEPh SHEPIUU 2 2 2
Pexxnmsbl aBmxenus xuakoctu. [lorepu Hamopa no ayvHe
MIOTOKA 4 4 4
7 [Torepu Hamopa B MECTHBIX COPOTHUBIIEHUSIX. MIcTeueHue
YKUJIKOCTH U3 OTBEPCTUI 4 4 4
8 I'mppaBinueckue pac4€Tsl MPOCTHIX NIMHHBIX
TpyOOIPOBOIOB 4 4 4
9 I'uapaBnrueckue pacuéTsl CIOKHBIX TPYOOIIPOBOJIOB 4 4 4
3auer 1
BCET'O 32 32 1 32

IMPOI'PAMMA JUCIHHAILJIMHBI (MOAYJIS)
«['mapaBiauka»

Tema 1. DusnuyecKHe CBOMCTBA JKUAKOCTEN M 1a30B. | mapocraTnyeckoe JaBJIeHHeE.
[InotHOCTH, yHenpHBIA Bec, KOIPOUIMEHTHI OOBEMHOTO CXKATUSIM  TEMIIEPATypPHOTO
pacIIMpeHusi, BSI3KOCTh JKUJIKOCTEM M ra3oB. [IOBEepXHOCTHOE HATSKEHUEKHUIAKOCTH, KAMWILIISIPHOCTD.
CaoiicTBa THAPOCTATUYECKOTO AABICHUS. Y paBHEHHE Dilepa sl TOKOAIMIEHCsS KUIKOCTH. OCHOBHOM
3aKoH ruapocraTtuku. 3akoH Ilackans. ['mapocratudeckuil Hamop.

Tema 2. OnpenesieHNE CHJIBI JIABJEHNS HA TJIOCKHE MOBEPXHOCTH.
I'mapocratnyeckuii mapamokc. LIeHTp TsxecTH W UEHTP JABJICHHS IUIOCKOW TUIOIIAJIKH.
MoOMeHTBI HHEPIMHU JJIs1 CTEHOK pa3iIMyHON KOH(UTYpaLuu.

Tema 3. OnpenesieHne CHJIbI JABJICHHS HA KPUBOJIHHeHHbIe NOBepxHOcTH. [lnaBanue TeJ.

dopmyna A8 OHpeleNeHHs CUiIbl JIaBIEHUS Ha KPUBOJIUHEHWHYIO MOBEPXHOCTb. Dopmyia
Mapwuorra s pacuéra Tpy0. 3akoH Apxumena. O6bEMHOE BoJOU3MELICHNE. Y CIOBUS TOJBOJTHOTO U
Ha/IBOAHOTO IJIaBaHUs Tell

Tema 4. OcHOBbI KHHEMATHKH N0TOKA JKMIKOCTH. YpaBHeHUe bepHyJiu 0e3 yuéra norepb
JHEpPIuu.
Jlunus Toka, TpyOKa TOKa, dJeMeHTapHas cTpyika. JKuBoe ceuenne. Pacxos skuIKkocT, MeCTHas
U CpelHss CKOPOCTH. YPaBHEHHME HEPa3pbIBHOCTH I CTPYHMKM U IIOTOKA JKUIKOCTH. YPaBHEHHE
Dilnepa NBUKEHUSI HEBSI3KOM KUAKOCTH. Y paBHEHHUE bepHyM miig 31eMEHTapHON CTPYWKH HEBA3KOM
KUIKOCTU. |'eoMeTprUeCcKuil, MIbe30METPUYECKUN U CKOPOCTHON HaIopsl. IIbe30MeTpuyecKuii yKIIOH.




Tema S. YpaBHenue bepHy/un ¢ y4€éT0M OTEpPh 3HEPIHH.
VYpaBHeHue bepHyum s CTPYHKM M IIOTOKA PEAJIbHOM JKUIKOCTH. Y JENIbHAsT KUHETUYECKast
sHeprusi motoka, koddduruentsl Kopruonuca u byccunecka. ['mapaBaudeckuii yKIOH.

Tema 6. Pexxumbl ABUKeHUs KUAKOCTH. IloTepu Hanopa 1o JUIMHe 0TOKA.
JlamuHapHBIA ¥ TypOyJIEHTHBIN PeKUMBI IBHXKEHUs kuakocTd. Yucno PeitHonbaca. CtpykTypa
TypOyJIEHTHOIrO IOTOKa B TpyOe. Buasl moreps Hanopa npu JIBUKEHUH XXUIKOCTU. [IpumeHenne merona
pasMepHOCTEH Ui orpeeNieHus moTeps Hamopa o juimHe. @opmyna Jlapcu-Beiicbaxa. Onpenenenue
Kod(purmenTa ruapaBInIECKOro TPEHUS.

Tema 7. IloTepu Hanopa B MECTHBIX CONPOTUBJICHUAX. UcTeueHne sKMAKOCTH U3
OTBEPCTHIA.

Buapsl MecTHBIX COMPOTHUBICHUN, OOIMMK BHUI (OPMYNBI AJIS ONpEAeTeHUs MOTeph Harmopa B
MECTHBIX comnpoTuBieHusIX. @opmyna bopaa. McTeduenne kuakocTu U3 OOJIBIIUX M MaJIBIX OTBEPCTHUH.
Koaddurnmentsr cxxatusi, ckopoctd u pacxoma. OmpeneneHue pacxona >KUIKOCTH YepPe3 OTBEPCTHSL.
Bunbl HacagkoB, UX THIPaBIMYECKUE XapAKTEPUCTHKHU.

Tema 8. I'mapasjnyeckue pacy€éTnl NPOCTHIX UIMHHBIX TPYOONIPOBOIOB.
Bunast TpybonpoBonoB. @opmyna Llle3u s onpenenenus cpeiHeil CKOPOCTH MPH paBHOMEPHOM
IBI)KEHUM TIOTOKAa. PacXogHble XapakTEepUCTHKU (MOIYNlb pacxoaa). YAeabHOe CONPOTUBIEHUE
TpybonpoBoaa. O61acTUCONPOTUBIICHUS TPYO.

Tema 9. 'mapaBjnyecKne pacy€Tbl CJ0KHBIX TPYOOIIPOBO/IOB.
TpyOompoBoabsl ¢ TOCIENOBAaTEILHBIM W TapaJUICIbHBIM COeAMHEHUEM TpyO. PaBHOMepHas
pa3;[aqa pacxo;[a 110 nyTu ABUXKXCHUA XHUIAKOCTH. PaC‘-IéTBI BCAaCBhIBAKOIIICTO WM HATr"eTaTrcIIbHOI'O
TpyOOIPOBOIOB IIEHTPOOEIKHOTO HACOCA.

TEMATHYECKM IJIAH JUCHUILIMHBI (MOLYJIST)

«BoaocHab:xeHue»
B Tom uncne
Neo Bcero = g g
oMbl HaunmenoBanue tem 4ACOB 5 E %
S| :
O
1 Knaccudukanus cucteM BOJOCHA0KESHUS 3TaHUN 2 2 2
Bp160p cxemMbl BHYTPEHHETO BOJIOCHAOKEHHS 4 4 4
3 OcCHOBHBIE 3JIEMEHTBI CUCTEMbI BHYTPEHHETO
BOJIOCHAOXKEHUSA 4 4 4
4 Marepuansl 1 000pyA0BaHHE CUCTEMbI BOJOCHA0KEHHUS
3MaHuN 4 4 4
5 TpaccupoBka BOJOIIPOBOIHBIX CETEW BHYTPU 3/1aHUS 4 4 4
6 YcTpoiicTBO BBOIOB B 371aHUE 4 4 4
7 Bonomepssie y3ibl. TUIIBI BOJOCYETYNKOB 4 4 4
8 Pexumbl 1 HOpMBI BogonioTpediaenns. OCHOBHBIE
pacyeTHbIE MapaMeTphl 4 4 4
9 Omnpenenenne pacueTHOrO pacxoa BOJbI.
I'mapaBauyeckuii pacyeT CUCTEMbI BHYTPEHHETO 4 4 4
BOJIOIIPOBO/A
10 | TapanTupoBaHHBINA U TpeOyeMbIii Hanopbl. CTabMIH3aIUs
HaIoOpOB B CETH BHYTPEHHETOBOIONIPOBO/IA 2 2 2
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11 BopoHamnopHble yCTaHOBKH B CHCTEMaX BOJJOCHA0KCHHUS

3MaHuN 4 4 4
12 YcTaHOBKY A1 MOBHIIICHUS KAa4€CTBEHHBIX

XapaKTEPUCTUK BOIBI 4 4 4
13 Oco0eHHOCTH MMPOEKTUPOBAHUS CUCTEM TOPSUYETO

BOJIOCHAOXKEHUSA 2 2 2
14 [TonvBouHBIE U CiENUATIbHBIEC TUTHEBBIE BOJOIIPOBOIBI 2 2 2

DK3aMeH 2 2 2 2

BCEI'O 50 50 2 50

MMPOI'PAMMA JIUCHHUTIIJIMHBI (MO/JYJISA)
«BoaocHa0keHue»

Tema 1. Knaccudukanus cucremM BoI0CHA0KeHUS 3AaHUI.
Pons m 3HaueHuwe cucTeMbl BOJOCHAOKEHHSI B 0OJIAarOyCTPOMCTBE TOPOJAOB M KOMMDOPTHOCTH
npoxxuBanus. Knaccudukanus cucreM BogocHaOXKeHHUs IO HA3HAYCHUIO, TIO cepe 00CTyKUBaHUS, 110
croco0y Mmoja4u BOJIbI, IO 0OECTICYCHHOCTH HAIIOPOM.

Tema 2. Bbi0op cxeMbl BHYTPEHHEI0 BOAOCHAOKEHH .
OcHoBHBIE (DaKTOpBI, BIMSIOIIME Ha BBIOOP CXeMbl BojocHaOkeHUs. Kiaccuduxarms
BHYTPEHHHX BOJOIPOBOJOB IO MpHUHIMITY AeWcTBHi. Kiaccudukamus B 3aBHCHMOCTH OT peXuMa
BOJIOTIOTPEOICHHS ¥ HA3HAUCHHUSI 3/1aHUS U TIO PACIIOJIOKEHHUIO MAarCTPAIbHBIX TPYOOIIPOBOIOB.

Tema 3. OcHOBHBIE 3JIEMEHTHI CHCTEMbI BHYTPEHHEI0 BOJIOCHAOKEHHSI.
OCHOBHBIE DJIEMEHTHI BHYTPEHHETO BOJOINPOBOJA M HMX KOHCTPYKTHBHBIE OCOOEHHOCTH.
Ha3HaquHe n TpCGOBaHI/IH HpI/I HpOGKTHpOBaHI/IH OCHOBHBIX 2JICMCHTOB BHyTpeHHeFO BOI[OHpOBOI[a.
Tema 4. MaTepuaJjbl 4 000PYI10BaHHE CHCTEMbI BOJIOCHAOKEHUS 3TaHUH.
TpyObl U coeqUHHUTENbHbIE YacTH K HUM. [Ipokiagka MarucTpalbHbIX U Pa3BOISIIMX CETEH,
TpeOoBaHusl TpU TpoekTupoBaHUU. CrOcoOBl COEAMHEHUS M KpeIuieHWs TpyO. Tumel apMarypshl.
durtunry.

Tema 5. TpaccupoBKa BOJIONPOBOIHBLIX ceTeil BHYTPH 3IaHUSA.
[IpaBuna TpacCUpOBKH TPYyOOIIPOBOIOB BOJOTIPOBOIHOM CETH: MAaruCTPAIbHBIX JTUHUMN, CTOSKOB,
MO3TaXHOU pa3BoAKU. CKpBITask U OTKPHITAS MPOKIIATIKA TPYOOIIPOBOIOB.

Tema 6. YCTPOICTBO BBOAOB B 3IaHHE.
Haznauenwue BBojia B 31anue. CriocoObl MPUCOSAMHEHHS BBOJIA K CETH HAPY>KHOTO BOJIOTIPOBOJIA.
HpaBHna HpOCKTHpOBaHI/IH. CXGMBI IMOAKJIIFOUCHUSI OJHOI'O NJIN z[Byx BBOJIOB B 31aHHC.

Tema 7. Bonomepubie y3/bl. THIIBI BOAOCYETYHKOB.
OJeMeHTBl BOJOMEPHOI0 y371a U UX Ha3HaueHHue. TpeOoBaHUs K YCTAaHOBKE BOJOMEPHOIO y3Jia.
VYcrpoiictBa ans yuera norpeOiieHuss Boabl.  Tumbl  BOAOCYETYMKOB. [ HIpomerpuueckue
XapaKTEPUCTUKH U BBIOOP CUYETUMKOB BOJIBI.

Tema 8. Pexxumbl 1 HOPMBI BOAoN0TpedIeHus1. OCHOBHBIE PACYeTHbIE NAPAMETPHL.
PaBHOMEpHBIIT ¥ HEpaBHOMEpHBIH pEeXUMBI BojpomoTpedneHus. CrymneH4arslii rpaduk
BojonoTpedsienns. Kareropum motpeduteneii Boasl. OCHOBHBIE PEXHMBI pPaOOThI BHYTPCHHEH
BOJIONIPOBOAHON ceT BiusHue creneHW OJiaroycTpoiicTBa Ha HOpMYy BomomnorpebieHus. OCHOBHbBIE
pacyeTHbIE ITapaMeTPBhl.

Tema 9. OnpeneaeHne pacyeTHOro pacxoaa Boabl. ' mapaBjnyeckuii pacdyer CUCTEMbI
BHVTPEHHEro BOAONPOBOAA.
OcHOBHBIE KaTeropuu pacxojna Bojwl. [lapaMeTpsl, Biustonme Ha 00beM MOTPEOIIEMON BOIBI.
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Omnpenenenne pacuyeTHOTO (MaKCUMaJIbHOTO) pacxoja BoJbl. BeposTHOCTh AeiicTBUs mpubopos. Llensb
THIPABIMYECKOTO pacyera.

Tema 10. F'apaHTHPOBAHHBIN U TPeOyeMblil HanOpbl. CTa0WIN3alUsA HAIOPOB B CETH
BHYTPEHHEI0 BOJONIPOBO/A.
Omnpenenenue TpeOyemMoro Hamopa Ais 37aHusA. ['apaHTUPOBaHHBIN HArop HApYKHOW CETH.
MakcumanbHO AOMYCTUMBIN HAIOp JJI Pa3IMYHBIX CUCTEM BOJOCHAOKEHMsI. Y CTPOHCTBA M CITOCOOBI
cTabuIn3aluy Harmopa Ha BOJOIPOBOHON CETH.

Tema 11. BogoHanopHble YCTAHOBKH B CHCTEMAX BOJOCHAOKEHUA 3IaHUM.
CriocoObl  MOBBIIICHUS JaBICHUS B CETH BOAOCHaOkeHus 3maHuid. CxeMa YCTaHOBKHU
MOBBICUTENIPHBIX ~ HacocoB.  OCHOBHBIE  XapaKTEPUCTHKA WU BBIOOP  MapKd  HAcOCOB.
I'mpponHeBMaTUYECKUE YCTAaHOBKHU.

Tema 12. YcTaHOBKH LISl HOBBIIICHUS KAYe€CTBEHHBIX XapPAKTEPHCTHK BOJLIL.
TpeGoBaHusi K Ka4yeCTBY BOJBI JJI CHCTEM XO3SHCTBEHHO-TIUTHEBOTO BOJOCHAOKECHHMS.
dusznyeckue W XHUMHYECKHE II0Ka3aTead KadecTBa BOJABLI. MeETOAbl OYMCTKH BOJABLI. Y CTaHOBKH
JIOKAJbHOM OYMCTKHU BOJBI.

Tema 13. Oco0eHHOCTH NPOEKTHPOBAHHUS CHCTEM IOPsiYero BOAOCHA0KEHHS.
Knaccudukanus cucrem ropsiaero BogocHabxkenus. TpebGoBaHMs K Ka4yeCTBY BOABI JUISI CUCTEM
ropsiaero BopocHaOkeHHs. OOmas cxemMa CHCTEMbl HEHTPAIM30BAHHOTO TOPSYEro BOJOCHAOKEHHS.
YcranoBku 17151 HarpeBa Bozbl. OCOOEHHOCTH pacyeTa CUCTEMBI TOPSTYETr0 BOAOCHAOKEHHUS.

Tema 14. IloanBoYHBIE M CHIeNUATbHbIE MUThEBbIE BOJONPOBOIbI.
Haznauenune nonuBouHoro BozompoBoga. ObopyaoBaHue u TpeGoBaHMS K MPOEKTUPOBAHUIO.
CrieninaibHbIC TUTHEBBIE BOJONPOBOIBI. OCOOCHHOCTH pacuera, TpeOOBAaHUS K MPOCKTUPOBAHUIO.

TEMATHYECKM IJIAH JUCHUILIMHBI (MOTYJIST)

«BonooTBenenune»
B ToMm uncne
9 i
Ne HanmenoBanue tem Beero| & = 8
TCMBI yacoB| 2 % s
= & | 3
@
1 Knaccudukanus cucrem BHyTpeHHEH KaHAIM3AIUH.
OCHOBHBIE 3JIEMEHTHI 4 4 4
2 [IpueMHUKHN CTOYHBIX BOX. I MapaBIudecKue 3aTBOPHI 4 4 4
3 Kananu3anuoHusie cetn 4 4 4
4 Pacuer cucTteMbl BHYTpPEHHEN KaHAIU3aLUN 4 4 4
5 BryTpukBapTanbHas (IBOpOBasi) KaHATM3AIMOHHAS CETh.
YCTpolcTBO ¥ HA3HAUYECHUE 4 4 4
6 Pacder nBopoBO¥ KaHaIW3alMOHHOW CETH 4 4 4
7 BnayTpenHue BOgoCTOKH 4 4 4
8 Cuctembl BojooTBeieHNs. OCHOBHBIE 3JIEMEHThI CUCTEMBbI
BOJIOOTBEICHUS 4 4 4
9 YcTpolicTBO BOAOOTBOISIICH CETH 4 4 4
10 OCHOBBI THJIPABIIMYECKOTO U I'€0JE3MYECKOr0 pacuera
BOJIOOTBOSLLUX CETEU 4 4 4
11 IIepekauka CTOYHBIX BOJ 4 4 4
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12 [TonsiTHE O METOE ONpEIEICHHUSI HEOOXOIMMOM CTEeNEeHU
OYHCTKH CTOYHBIX BOJI 4 4 4
13 MeToabl OYHMCTKU CTOYHBIX BOJ 2 2 2
DK3aMeH 2 2 2 2
BCET'O 50 50 2 50

MNPOI'PAMMA JIUCHUTIJIMHBI (MOJYJISA)
«BonooTBenenune»

Tema 1. Knaccnukanusa cucreM BHYTPEeHHEN KaHAJU3AlMH. OCHOBHbIE 3JIEMEHThI.

CrouHble BOJbI, KAUYECTBEHHAs XapaKTEpUCTHKA CTOYHBIX BoA. Kiaccudukaius cuctem
BHYTpEeHHEN KaHanu3auuu. OCHOBHBIEC 3JIEMEHTBHI U YCTPOMCTBA CUCTEMbl BHYTPEHHEW KaHAIM3ALUU U
UX KOHCTPYKTHBHBIE OcoOeHHOcTH. Ha3nauenuwe u TpeOOBaHUS TpPU MPOEKTUPOBAHHMHM OCHOBHBIX
3JIEMEHTOB BHYTPEHHEW KaHAIM3AIIHH.

Tema 2. IlpueMHHKH CTOYHBIX BoJ. ' MApaBJIHYecKHE 3aTBOPLI.

Knaccudukanusi mMpueMHHKOB CTOYHBIX BOJI M OCOOCHHOCTH HMX YCTaHOBKH. HasHaueHwue
TUIPaBIMYECKUX 3aTBOPOB B CUCTEME BHYTpPEHHEH KaHanu3auuu. KOHCTpyKIMs TUApaBINYECKUX
3aTBOPOB.

Tema 3. Kanaau3zanumoHHbIE CETH.

TpaccupoBka M yCTpPOWCTBO CETHM BHYTPEHHEH KaHAIW3allUU: OTBOJHBIC JIMHHUH, CTOSKH,
BBIMTYCKH, JBOpPOBas ceTh. Marepuan TpyO, TpeOOBaHUS K MPOCKTHPOBAHHUIO OTACITHHBIX JJIEMEHTOB
cetu. @acoHHbIe YacTU. BeHTUIIAIUS CeTH BHYTPEHHEN KaHAIU3aLNH.

Tema 4. Pacyer cucTeMbl BHYTPEHHEH KAHAJIM3ALUH.

Hopwmbl BomooTBeeHust CTOYHBIX BOJI. PacueTHbIit pacxo]; cTOYHBIX BOJ. CKOPOCTh JBUIKEHHS
CTOKOB, HaIlOJIHEHUE U YKJIOHBI Ui TPyOOIIPOBOJIOB CETH BHYTpEHHEH KaHanu3anuu. Pacyer BhITyCKOB
CTOYHBIX BOJI U3 3aHUM.

Tema 5. BHYyTpUKBapTajJbHas (IBOpoBasi) KAHAJIM3AIMMOHHAN CeTh. Y CTPOHCTBO M
Ha3HaueHHe.

TpaccupoBka ¥ OCHOBHBIE 3JIEMEHTHI ceTu. | myOouHa 3anoxenus cetu. OCHOBHBIE TpeOOBaHUS K
MPOEKTUPOBaHNI0. HazHaueHrne KOHTPOJIBHOTO KOJIOA1IA.

Tema 6. Pacuer 1BOPOBOH KAHAJIM3AIMMOHHOM CETH.

PexxuMbl IBUKEHHSI CTOYHBIX BOJ. [ MIOpaBIWUYeCKUid pacyeT ABOPOBOM KAaHAIM3ALMOHHOW CETH.
MeToauka reoie3u4ecKoro pacuera JBOPOBO KaHATH3AIMOHHOM cetu. ComnpshKkeHue TpyO B KOJIOIIE.

Tema 7. BHyTpeHHHE BOJOCTOKH.

Ha3nauenue u OCHOBHBIE 3JIEMEHTHI BHYTPEHHUX BOJIOCTOKOB. Kiaccudukaiysi BHYTpEHHHUX
BOJIOCTOKOB. THIIBI BOJOCTOYHBIX BOPOHOK. OCOOEHHOCTH MPOEKTUPOBAHUA. Pacder BHYTPEHHUX
BOJIOCTOKOB.

Tema 8. CucreMbl Bo100TBeIeHUsI. OCHOBHbIE 3JIEMEHThI CHCTEMbI BOJI0OTBEICHHUS.

Posnp u 3HadeHue cucTeMbl BOAOOTBEICHHMA B OnaroycTpoicTBe ropojoB. Kmaccuduxarms
CTOYHEIX BOJA. CHCTEMBI M CXEMBI BOJOOTBeACHHA. OCHOBHBIC DJIEMECHTHI CHCTEMBI BOJIOOTBEICHHS.

Tema 9. YcTpoiCTBO BOJOOTBOASIIEH CETH.

TpyOsl 1 KOJIJIEKTOPBI CETH BOJIOOTBeICHH. Ha3HaueHe 1 THUIThI KaHAJTU3aIIMOHHBIX KOJIO/IIIEB.
[Tepeceuenmne TpyOOPOBOIOB CETH BOJOOTBEACHHUS C IPETISITCTBUSIMH.

Tema 10. OcHOBBI THAPABJIMYECKOr0 U Te0e3HUEeCKOro pacuera BOJ00TBOASIINX ceTel.

Henp rugpaBauueckoro pacyera. PacuerHblii pacxon crounbsix Boa.  Kosddunument
HEpaBHOMEPHOCTU. Mojaynb cToKa. PeXuMbl JIBH)KEHUSA CTOYHBIX BOJ. HamonHeHwe, CKOpOCTH u
YKJIOHBI KaHATU3AIIMOHHBIX TPyOOonpoBoaoB. Llens reogesndeckoro pacuera. [ 1yOnHa 3a10KESHUS CETH.
[TpononpHBIN MPoh U BOAOOTBOASIIICH CETH.

Tema 11. Ilepekayka CTOYHBIX BOJIL.

Kananuzarnmonnsie HacocHble cTaHIui. OCHOBHOE M BCIIOMoraTenbHoe 0bopymoBanue. Hacocsl

ISl TIepEKavYKH CTOYHBIX BOA. TpeboBaHMs K MaTepually HaOPHBIX TPYOOIIPOBOIOB.

Tema 12. IloHsITHE 0 METO/A€ ONPeEACJTCHUS HEOOX0TMMOI CTEMEHH OUYNCTKH CTOYHLIX BOJI.
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Bunbl 1 KoHIIEHTpaIs 3arps3HEHUH CTOYHBIX BOJ. THITBI BOJJOEMOB. Y CIIOBHS cOpOca CTOYHBIX
BOO B BOIJOCMBI. Onpe;[eneHHe HGOGXO,Z[I/IMOI\/'I CTCIICHU OYHUCTKH CTOYHBIX BOJ II0O OCHOBHBIM
MMOKAa3aTeIsIM.
Tema 13. MeTobl OUHCTKH CTOYHBIX BOJL.
Br160op MeTona ouncTku CTOYHBIX BOA. COOpYKEHHUS MEXaHWYECKON OuMCTKU. KOHCTpyKIus u
OCHOBHBIE pacueTHble mapameTpbl. CoopykeHUsI OMOIOTHYecKO OUUCTKH. KOHCTPYKIUS U, OCHOBHBIE
pacyeTHbIC TapaMeTphl. TEeXHOJOTUUECKHE CXEMbl OUMCTKH CTOYHBIX BOJ M 00pabOTKH OCaIKOB.

TEMATHYECKM TJIAH JUCHUTIIIMHBI (MOJLYJIST)
«MoOHTaX U IKCIIyaTauus CHCTEM BOHOCHaﬁmeHHH " BOJAOOTBECIACHUSND»

B Tom uncie
Ne Bcero =) g g
oMb Haumenosanue tem 4acon E E %
[ < 3
= | 2| 2
@)
1 MoHTax BHYTPEHHHX CETEH BOJOCHAOKECHHUS 4 4 4
2 [MoOHTaX Hapy>KHBIX CETeH BOJOCHAOKECHMS 4 4 4
3 Dkcrutyaramus ceTeit BOAOCHA0KEHUS 4 4 4
4 MoOHTax BHYTPEHHHUX CETE€U BOJOOTBEICHUS 4 4 4
5 [MoHTax HapyKXHBIX CETEN BOJOOTBEAECHHUS 4 4 4
6 [Dkcrutyaranus ceTeil BOAOOTBEICHUS 4 4 4
7 |[DkcrmyaTtanysi BOAOMPOBOIHBIX OUUCTHBIX COOPYKEHUN 4 4 4
8 [Okcrmyaranusa KaHaJIU3alMOHHBIX OYHCTHBIX COOPYKEHUH 4 4 4
3auer - - 1
BCEI'O 32 32 1 32

INPOI'PAMMA JIUCHHUIIJIMHBI (MO/JYJIS)
«MOHTAaXK ¥ IKCILTyaTaAlUs CHCTEM BOJAOCHAOKEHUS U BOJAOOTBEIECHUD)

Tema 1. MoHTaK BHYTPEHHHUX ceTell BOJOCHAOKEHHS.

BeiOOp  HOPMAaTHMBHO-TEXHHYECKMX  JOKYMEHTOB TI0  MOHTaXy BHYTPEHHHX  CHCTEM
BOJIOCHAaOKeHUs. Buabl TpyO i1 BHYTpeHHHX ceTell BojocHaOxeHus. CriocoObl coeanHeHUus Tpyo.
Apmarypa Ha BHYTpeHHEH ceTH BojocHaOkeHHs. CrocoObl MOHTaXa TPYOONPOBOIOB M3 Pa3IMIHBIX
matepuanoB. Ilpoxox depe3 cTpouTelnbHbIE KOHCTPYKUMH. [HIpaBIudecKue  HCIBITAHUS
TpyOorpoBo0B. BBOA 1 mepenaya B SKCIIITyaTaIHIo.

Tema 2. MoHTaK HAPY/KHBIX CeTeil BOAOCHA0KEHHU.

Br160p HOpMAaTUBHO-TEXHHUYECKUX JOKYMEHTOB IO MOHTAXXy HAPYXHBIX CUCTEM BOJOCHAOKEHUSI.
Bunel Tpy®O anms HapyXHBIX ceTedl BogocHaOkeHms. CrmocoObl coemuHeHuss TpyO. ApmaTrypa Ha
Hapy>XHOW ceTH BojocHaOxkeHHus. CrocoObl MOHTaka TPYOONpPOBOJOB W3 Pa3IMYHBIX MAaTEpUATIOB.
VYerpoiicTBO BBOZIOB. ['MIpaBiawdeckrue HCHOBITaHUS TpPyoOorpoBoaoB. [IpoMbiBka W ne3wHQEKIHSI
TpyOOIPOBOJOB. Y CTPOHCTBO KOJIO/LIEB HA BOAOIPOBOAHOM ceTu. BBoJ 1 nepeaaya B 9KCIUTyaTalHUIo.

Tema 3. DkcIIyaTauus ceTeid BOJ0CHAQKEHHUS.
Opranm3anuys 1 3aJa4u CIIy»ObI dKCIUTyaTallMK ceTell BogocHaOkeHus. Opranuzaius IUCIeTdYepCeKoi
CITy>KOBI. 3a/1a4l TEXHUYECKOH 3KcITyaTanuu BoJonpoBoaHo# cetu. Opranmszanus 3CO BOZOBOIOB.
Hanzop 3a cocTostHueM W COXpaHHOCTHIO ceTH. Pa3zpaboTka MepOmpHsITHIl 1O COBEPIICHCTBOBAHUIO
CUCTEMBI MTOIauu U pacupeneneHus Boabl. [InanoBo-npeaynpeuTenbHbIi U KalluTadbHbI PEMOHTHI Ha
CEeTH, JINKBUIALIS aBapuii. BeneHne TeXHUUeCKON JOKYMEHTAIIUH U OTYETHOCTH.

Tema 4. MoHTAK BHYTPEHHHUX ceTed BOIOOTBEACHUS.
Bbibop  HOPMATHBHO-TEXHHYECKMX  JOKYMEHTOB IO  MOHTaXy BHYTPEHHHX  CHCTEM
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BOJOOTBeAeHUsA. Buael TpyO ans BHyTpeHHuX ceTedl BojmoorBeneHus. CrocoObl coenuHeHus Tpyo.
CaHuTapHO-TEXHHUYECKass apMaTypa Ha BHYTpPeHHEW ceTu BojooTBeAcHHs. CrocoObl MOHTaXa
TpyOONPOBOJIOB U3 pa3IUYHbIX MarepuayioB. I[Ipoxon yepe3 crpouTenbHble KOHCTPYKIMH. BBom u
nepeaayda B SKCILTyaTalHUIo.

Tema 5. MoHTaK HAPYKHBIX ceTeil BOAOOTBEIECHMS.

Br160p HOpMAaTUBHO-TEXHUYECKHUX JOKYMEHTOB [0 MOHTA)XKY HAPYKHBIX CUCTEM BOJIOOTBEIACHUSI.
Bunsl TpyO ans HapyxHBIX ceTeil BomoorBereHusa. CriocoObl coenuHenus TpyO. CrocoObl MOHTaxa
TpyOOIIPOBOJIOB M3 PA3IMYHBIX MAaTEPUAIOB. YCTPOWCTBO BBIMYCKOB. ['MapaBIMUYeCKHE HWCIIBITAaHUS
TpyOOIPOBOIOB. Y CTPOMCTBO KOJOIEB Ha BOAOOTBOAAMICH ceTu. CoOII0IeHne MPOSKTHBIX OTMETOK.
BBon v nepenaua B SKCIUTyaTaluio.

Tema 6. DkcIIyaTalMsI ceTeil BOI0OTBEIeHHUS.

Opranms3ans W 3aga4dl  CAYKObl OKCIUTyaTalluu ceTed BomooTBeAeHus. OpraHuzarus
JMCTIETYEPCKON CITYyKOBIL. 3aaud TEXHMYECKOW SKCIUTyaTallud BOJOOTBoIsIied cetu. Hamsop 3a
COCTOSTHUEM u COXPaHHOCTBIO CETH.
KontponbrHaazop3as’kcrnyaranueinprucoeIMHEeHHBIXKCUCTEMEBOJ00TBEIeHUsIceTel. BritauaTexuuuec
KHXYCJIOBUIHAIIPUCOCIMHEHNE, TIEPBUYHBIA y4eT BOJ, cOpachlBaeMbIX B BOJHBIC 00BEKTHI. [lmaHoBO-
NpeayNPEAUTENbHBIA U KalUTaJbHbIA PEMOHTHI Ha CETH, JIMKBUIALMS aBapuil. BeneHne TeXHUUECKON
JOKYMEHTAIlUU U OTYETHOCTH.

Tema 7. Jxcniiyarauus BOAONPOBOAHBIX OYHUCTHBIX COOPY/KEHUI.

VcnplTanug ¥ IpueMKa B 3KCIUTyaTallMI0 OYUCTHBIX COOPY)KEHUH BOAONPOBOJA. DKCIUTyaTaIus
OTCTOMHMKOB M OCBETJINTENCH CO B3BEHICHHBIM OCAIKOM. OKCIUTyaTallls CKOPBIX W MEIUICHHBIX
¢GuIbTPOB. DKCIUTyaTalusi COOPY)KEHUH MO 00€3KeNIe3MBAHUI0, JeMaHTaHAIMK M 00eCKPEMHHBAHUIO
BO/JIBI.

Tema 8. Jkcnuyaranus KaHAJIM3AMMOHHBIX OYMCTHBIX COOPYKEHHI.
OKcIUTyaTalusi PEHIeTOK M PELIeTOK-APOOMIIOK. DKCIUTyaTalMsi MECKOJOBOK. OKCIUTyaTalus
MEPBUYHBIX KaHATM3AIMOHHBIX OTCTOMHUKOB. DKCILTyaTalysi COOPYKEHUH OMOJIOTMYECKOW OYMCTKHA B
€CTECTBCHHBIX YCIOBUAX. OKCIUTyaTtanus OWO- U a’dpoUiIbTpOB. OKCIUTyaTalus a’dpOTEHKOB-
CMECHUTEJICH U BBITECHUTENEH. DKCILTyaTalysi BTOPUYHBIX OTCTOMHUKOB.

TEMATHYECKM IJIAH JUCHUTILIMHBI (MOJTYJIST)
«BomonoaroToBKa 1Jisi NPOMBIILIEHHBIX NPeINnPUATHID)

B Tom uncie
Neo Beero | E g g
oML HanMenoBanue Tem 4aCOB E g %
-
©
1 |CoBpeMeHHbIE KOAT'YJISIHTHI, UX CBOWCTBA U 00J1aCTh 4 4 4
[IPUMEHEHHS.
2 |CeTuaTble yCTaHOBKH 2 2 2
3 [uapOoLMKIOHBI 2 2 2
4 |(OTCTOMHUKHN 2 2 2
5 |Hamophble 3epHUCTBIE HUITBTPHI 2 2 2
6 |DOwIbTPHI C IUIABAIOLICH 3arpy3KOU 4 4 4
7  |PeareHTHBIE METOABI YMATUECHUS BOJbI 4 4 4
8 |YMmsrdyenue Bosbl KATHOHUPOBAHUEM 2 2 2
9 |OGecconuBaHue BOJIbI METOAOM AUCTUILISILIUU 2 2 2
10 [MoHOOOMEHHBII MeTOT 00eCCOTUBAHMS BOIBI 2 2 2
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11 |OGecconuBanue BOABI AIEKTPOIUATUZOM

12 |OGecconmmuBanue BOABI OOPATHBIM OCMOCOM

13 |OGecconuBanue BOABI IPHU MOMOIIHM COTHEUHBIX HCTIApUTENEH,

BBIMOPa)KMBAHUEM

3aueT - - 1
BCEI'O 32 32 1 32

MMPOI'PAMMA JUCHUIIJIMHBI (MOAYJISA)
«B010NOAr0TOBKA J1JIs1 NPOMBIILIEHHBIX NPeANPUATHID)
Tema 1. CoBpeMeHHbIE KOATYJIAHTbI, HX CBOMCTBA M 00J1aCTh IPUMEHEHHU.
CoBpeMeHHBIE KOArylsiHTBI, HauOoJliee WCIONb3yeMbIE TPU BOAOIMOATOTOBKE Ha TEPPUTOPUU
Poccuiickoit  ®eneparuu.  IlpeacraBiensl  xumudeckue  (Gopmyinbl, 00JacTh  TPUMEHEHUS,
MPEUMYILECTBA U HEJOCTATKH PA3JIMUHBIX KOATYJISIHTOB.
Tema 2. CeTuaTble YCTAHOBKH.
Ha3nauenue, o0macTb NpPUMEHEHHS, KOHCTPYKTUBHBIE OCOOCHHOCTM M MPUHIMII PabOTHI
Pa3IMYHBIX CETYATHIX YCTaHOBOK, UCIOIb3yEMbIX MTPH BOJOMOATOTOBKE Ha II/II.
Tema3.'mIpOUMKIOHBI.
Haznauenue, o0nacTb MpUMEHEHHUS, KOHCTPYKTHBHBbIE OCOOEHHOCTH, pacyeTHBIE MapameTphbl U
MPUHIAI PabOTHI THAPOLUUKIOHOB Pa3IMYHOTO THUIIA, UCTIOIB3YEMbBIX IPU BOJIOTIOTOTOBKE Ha I1/TI.
Tema 4.0TCTOHHUKH.
Hasnauenue, o0nacTb MpPUMEHEHUS, KOHCTPYKTHBHBIE OCOOEHHOCTH, PacUYETHBIE MapameTphl U
MPUHLINI PabOThl OTCTOMHUKOB Pa3IMYHOIO TUIA, UCIOJIb3YEMBIX IIPU BOAOMOATOTOBKE Ha II/1I.
Tema S.HanopHble 3epHUCTBIE GUALTPBI.
Haznauenue, o0nacTb MpUMEHEHHUS, KOHCTPYKTHBHBbIE OCOOEHHOCTH, pacyeTHBIE MapaMmeTphbl U
OpUHOHI PabOThl HAMOPHBIX 3€PHUCTHIX (WIBTPOB PA3IUYHOTO THIA, HUCHOIB3YEMBIX TIpHU
BOJIOIIOATOTOBKE Ha II/II.

Tema 6.PUILTPHI ¢ IJIABAIOIIEH 3arPY3KOIi.
Ha3nauenue, o6macTb mpuUMEHEHHUs, KOHCTPYKTHUBHBIE OCOOCHHOCTH, PAaCUETHBIC MapaMeTphl U
OpUHIUI PaboThl (QWIBTPOB C IUIABAIOIIEH 3arpy3Koil pa3IMYHOTO THUIA, HCIOJIB3YEMbIX IIpU
BOJIOIIOATOTOBKE Ha II/II.

Tema 7.PeareHTHbIE METO/Abl YMATYeHHs BOAbI.

Cyrb MeTOJa, XMMHUYECKHE pEaKIUH, MPOTEKAIOIIUME MPU YMATYEHUH BOJIbI PEareHTHHIMHU
MeToamMu. PeareHTsl, ncnosb3yemMele A1 yMArdeHus. KoHCTpyKIIMU ¥ NpUHIUI JEHCTBUS YCTaHOBOK,
KCTOJIb3YEMBIX I YMSTUEHHS BOJIbI p€areHTHBIMU METOIaMH.

Tema 8.YMmaAruenne Boabl KATHOHHPOBAHHEM.

CyTb METO4a, OIIMCaHbl XHMHYCCKHEC peaKI_[I/II/I, HpOTeKaIOIJ_II/Ie HpI/I yMﬁIF‘ICHI/II/I BOAbI
KaTHOoHMpoBaHueM. Knaccudukaims KaTHOHUTOB, UCIIOJIB3YEMBIX MPU yMATYeHUU. CXeMbl KATHOHHOTO
yMHF‘IeHI/IH BOJBI, a TAKXKC pacquHHe HapaMeTpH yCTaHOBOK YMHF‘-ICHI/IH BOAbI KaTI/IOHHpOBaHI/IeM.

Tema 9.006ecco1iBaHHe BOJAbl METOJA0M JUCTHJLISIIHH.

CyTb METOAA, yCTaHOBKI/I, I/ICHOJILBYCMBIG JUUIA OGGCCOHI/IBaHHH BOAbI JAHHBIM MECTOJ0OM. CXGMH nu
MOCJIeIOBATEILHOCTH TIpoliecca 00€CCOTMBaHUS METOIOM TUCTHILISIINU.

Tema 10.MoHO0OMEHHBI MeTO01 00€CCOJTHBAHNS BOJIbI.

CyTph MeTO/1a, YCTAHOBKH HCIIOB3YEMBIC 11 00E€CCOIMBAHUS BOABI JaHHBIM METOJ0M. CXeMbI U
MOCIIEI0BATEIBHOCTh  TIpollecca O0ecCoIMBaHUS HMOHOOOMEHHBIM MeToaoM. llopsgok pacdera
YCTaHOBOK, UCITIOJIb3YEMBIX JJIsI 00ECCOTMBAHMUS.

Tema 11.00eccoaBaHHE BOJABI 2JIEKTPOJIHATN30M.

CyTph MeTOa, ONMCaHbl YCTAHOBKHU MCIOJIB3YeMbIC JUIsl 00ECCOIMBAHUS BOJBI JAHHBIM METOJIOM.
CxemMBl W TIOCIEAOBATEIHHOCTh MpoIecca OOeccCoONMMBaHUS ANeKTpoauanu3zoMm. Ilopsgok pacuera
YCTaHOBOK, UCITIOJIb3YEMBIX ISl 00ECCOTMBAHMUS.

Tema 12.00eccoaMBaHHe BOJILI 00PAaTHBLIM 0CMOCOM.

CyTph MeTO/1a, YCTAHOBKH HCIIONB3YEMBIC IS 00€CCOIMBAHUS BOABI JaHHBIM METOJ0M. CXEeMbI U
MOCIIE0BATEIHHOCTh MPOIEcca 00ECCONUBAHMS OOPAaTHBIM OCMOCOM.

Tema 13.00ecco1iiBaHHe BOJAbI NIPH MOMOIIM COJTHEYHBIX MCIIApUTeEIeH, BLIMOPAKMBAHHEM.

CyTb METOAa, yCTaHOBKI/I I/ICHOHBSyeMHC JUTA O6CCCOJII/IBaHI/I$I BOAbI TaHHBIM METOIOM. CXCMBI n
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IIOCIC10BAaTCIbHOCTD mponecca 00eCCOIMBaHUSA npu 13(0)1%(0) 10071 COJIHCYHBIX PICHapHTeJIeﬁ,
BBIMOPA’KUBAHUCM.

TEMATHYECKMI IVIAH JUCHUILIMHBI (MOLYJIST)
«CucreMa NpOTHBOMOKAPHOT0 BOIONIPOBOIAY

B ToM uncie
< .
Ne HanMmeHOBaHME TeM Beero E = %
TEMBI 4acoB = > S
5 | & S
1 [YcTpoiCTBO BHYTPEHHETO IPOTUBOIIOKAPHOIO 4 4 4
BOJOIIPOBOAA
2 HopMmbl npoeKTUpOBaHUsl BHYTPEHHETO 4 4 4
IIPOTUBONOXKAPHOTO BOJOIPOBOA
3 [PacTeT cucTteMbl BHYTPEHHETO TPOTUBOIIOKAPHOTO 4 4 4
BOJOIIPOBOAA
4  |YcTpoHCTBO aBTOMaTHUECKUX YCTAHOBOK MOXKApOTYHIECHUS 4 4 4
5 |HopMmbl IpoeKTUPOBAaHUS aBTOMAaTUYECKUX YCTaHOBOK 4 4 4
MOKapOTyIIECHUS
6 [PacTeT aBTOMaTHYECKHX YCTAaHOBOK MOYKapOTYILIEHUS 8 8 1 7
7 |O6mue TpeOboBaHMs K aBTOMAaTHYECKUM YCTaHOBKAM 4 4 4
[0KapOTyILIEHUS
3auer - -
BCEI'O 32 32 1 31

HNPOTI'PAMMA JUCHHUIIJIMHBI (MOAYJIA)
«CucreMa NpOTHBOMOKAPHOI0 BOAOIIPOBOAA)
Tema 1. YcTpOHCTBO BHYTPEHHEr0 NPOTHBOMNOKAPHOI0 BOJAONPOBO/A.

Buner motpebuteneit Bompl. Buabl HacocHO-pykaBHBIX cucTeM. CXeMbl BHYTPEHHETO
IIPOTUBOIIOKAPHOIO BOXONpPOBOoJa. YcrpoucTBo IlokapHele KpaHbl M HX pasmeumieHue. Panmyc
JEUCTBUSA MOKAPHOTO KpaHa. OrHEeTyIIUTENH.

Tema 2. HopMbl IP0eKTHPOBAHNSI BHYTPEHHET 0 NPOTHBOINQKAPHOI0 BOAONPOBO/IA.

PacueTHbple pacxoabl s HYXJ BHYTPEHHETO IMPOTHBOIOXKAPHOIO BOAONpPOBOAA. PacueTtHoe
KOJIMYECTBO HEOOXOJMMBIX CTPYH TMOXKAPHBIX KPaHOB OJHOBPEMEHHOro jaelictBusa. OnpenerneHue
HEOOXOJMMOTO Hamopa y TOXapHOTO KpaHa. BpiOop pacderHpix mapameTrpoB cormacHo CII
10.13130.2009.

Tema 3. PacreT cucTeMbl BHYTPEHHEI0 NPOTHBOINOKAPHOI0 BOAOIPOBOAA.

I'mapaBnuueckuii  pacyer  CHCTEM  BHYTPEHHEro  MPOTHUBOMOXKAPHOTO  BOJOMPOBOJA.
['eone3nueckuii pacyeT CUCTEM BHYTPEHHErO MPOTHUBOIOXKAPHOro BoaompoBoja. [IpoTuBonokapHbie
HaCOCHBIE YCTaHOBKH.

Tema 4. YcTpOHCTBO aBTOMATHYECKUX YCTAHOBOK IOKAPOTYIICHHS.

OcCHOBHbIE TIOHSITUS O TOPEHUM BEHIeCTB W MarepuanoB. OrHeTylianme BeIECTBA.
Knaccudukanusi ycTaHOBOK aBTOMaTHUYECKOTO TOXAPOTYIICHHUS. YCTPONCTBO M TMPUHIMI JIEHCTBH
YCTAaHOBOK aBTOMAaTHYECKOTO MOXKapoTylleHusi. BonsHble M TMEHHBbIE YCTAaHOBKHU IOXapOTYIICHUS
(CTIpUHKJIEpHBIE YCTAHOBKH, JApPEHYEpPHbIE YCTAHOBKH, YCTAaHOBKHM MOKapOTYLIEHUS BBICOKOKPATHOMN
IIEHOM, YCTAaHOBKH M10’KapOTYILIEHUSI TOHKOPACIIbUIEHHON BOJIOM).

Tema S. HopMbl IPOEKTHPOBAHUS ABTOMATHYECKHX YCTAHOBOK MOKAPOTYIICHUS.

Pacxonmpl nmns pacyera yYCTaHOBOK aBTOMAaTHYECKOTO MOXKApPOTyIIeHHsS. Bpems paboTs
YCTAaHOBOK aBTOMATHYECKOro moxkaporymieHus. Omnpenenenne HeoOxoaumoro Hamopa. Kaptsl
opomieHus: (TpadmKu) CHPUHKICPHBIX M JPEHUYEPHBIX OpocUTeNei. BBIOOp pacdeTHBIX MapamMeTpoB
coriacHo CII 5.13130.2009.

Tema 6. PacTeT aBTOMATHYECKHX YCTAHOBOK MOKAPOTYIICHUS.

['mppaBnuueckuii  pacdyeT  CHCTEM  YCTAaHOBOK  aBTOMATHYECKOTO  IOXKAPOTYILIECHHS.
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['eone3nuecknii pacyeT CHUCTEM YCTAaHOBOK AaBTOMATHYECKOro mokaporyumieHus. OnpezneneHue
HEOOXOIMMBIX MAPaMETPOB MPOTHBOIOKAPHBIX HACOCHBIX YCTAHOBOK. Y3Ibl yrpaBicHus. Kiamansl
yIpaBiIeHUS.
Tema 7. O61ue TpeOOBAHUSA K ABTOMATHYECKHM YCTAHOBKAM M0KAPOTYIICHHS.

[TepeueHs 00BEKTOB, MOANEKAIIUX 3aLIUTE ABTOMATUYECKUM U YCTAHOBKAM U MOKapOTYIIECHHUS.
Tpebdoanust [OCT 12.3.046 x mpoOEeKTHPOBAHUIO, U3TOTOBICHUIO, MOHTAXKY, HAIAJKE U HKCIUTyaTaI[H
AYVII. O6o3nauenus ycnoHbie rpadudeckue AYII Ha cxemax, yeprexkax u miaHax. Tpedosanus [OCT
12.4.009 x pa3zmenienuto AVYIIL. TpeboBaHMs K OKpacKe 3JIEMEHTOB YCTAHOBOK I0KaPOTYIICHHUS.

TEMATUYECKHWW IVIAH TUCIUILIUHBI (MOJIYJIS)

«I"a3ocHa0xkeHHE»
B ToMm uncne
< .
Tel\ﬁm HaumenoBanue tem E:CC;(: 5 é L‘é
= | & 8
1 [oprouwne raspl 2 2 2
2 ['opoackue cucTemsl ra3opacnpeesieHus 4 4 4
3 [lazomorpebaeHue 2 2 2
4 TuppaBnuuecKuil pacyeT ra3oBbIX CETEU 4 4 4
5 [[IyHKTBI penylnupoBaHus rasa 2 2 2
6 |[HamexHOCTh CHCTEM ra30pacnpeieICHUs 2 2 2
7  |[TeXHUKO-9)KOHOMUYECKUN pacyeT ra3oBbIX CETEH 2 2 2
8 |Cuctembl cHaOX)eHUS MTOTPeOUTENEH CHKIKCHHBIMU 4 4 4
razamu
9 [Teopernyeckne OCHOBBI COKMTaHUSA rasza 2 2 2
10 [["a30BbIe ropenku 2 2 2
11 [[a30060pynoBaHKue KOTIOB U Neuei 2 2 2
12 [CasocHaOxeHue 3MaHUNA 2 2 2
13 [TexHuka 6€30MaCHOCTH IPU UCIIOJIB30BAaHUH ra3a 2 2 2
3auer - - 1
BCEI'O 32 32 1 32

MNPOI'PAMMA JIUCHUTIJIMHBI (MOJYJISA)
«I"'a3ocHa0:KeHHEe»
Tema 1. I'oproune ra3pl.

PaccmarpuBaroTcss BHIBI TOPIOYMX Ta3oB, WX TIOJYYCHHE, TMIOATOTOBKA ©  TPaHCIOPT

nornoTpeduTeneit, PU3NKo-XUMUYECKUE CBOWCTBA.
Tema 2. I'opojackue CHCTEMbI ra3opacnpeneJeHusl.

PaccmaTpuBarOTCSl CHCTEMBI M CXEMBI Ta30paclpeleNieHus, HX YCTPOHCTBO, 00OpymoBaHuE,

3aIlHUTa ra30MPOBOJIOB OT KOPPO3HUHU.

Tema 3.'azonoTpedieHue.
PaccmaTpuBarOTCsl KaTeropuu MoTpeOUTeNIel ra3a, METOIbl pacueTa ra3onoTpeOieHus, PEKUMbI
noTpeOIIeH s, peryIMpOBaHUE HEPABHOMEPHOCTH ra30MoTpeOIeHUS.

Tema 4. ' napaBJInYecKHii pacyeT ra3oBbIX CeTeH.
PaccmarpuBatoTcst BUIbI THAPABIMYECKUX MTOTEPh AABJICHUS B Ia30MPOBOAAX, CXEMBI Ta300TAA4YH
Hu3 CCTH, ,Z[OHyCTI/IMI:IG Hepena;[bl OJaBJICHUS U a.HI‘OpI/ITMBI FI/II[paB.HI/I‘-IGCKOFO pacqua TYHI/IKOBI:IX n
KOJIBIIEBBIX CETEH HU3KOTO U CPEIHETO (BBHICOKOTO) JIaBJICHUM.

Tema S5.J1VHKTBI peYIUPOBAHHUS Ta3a.
PaccmarpuBatorcss  Buabl  [IPI, uX Ha3HaueHWE, TEXHOJIOTMYECKUE CXEMBI, HAaCTpOMKa
obopynoBanus, pacuet u nmogaoop I1PI" paznmuunoro ucnonaenus. [puBoasitcs cBeaeHust 00 ynpaBieHUN
TUAPABINYECKUMH PEKUMAMH U TEXHOJIOTMYECKUMU MPOLIECCAMU PACIIPEIEICHUS Ta3a.
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Tema 6.HaneKHOCTH CHCTEM razopacnpeaejeHus.

PaccmarpuBatoTcsi OCHOBHBIE TMOHSTHS M KPUTEPUU HAIACKHOCTH, OTKA3bl IJIEMEHTOB CHUCTEM
ra3opacnpeeieHus1, pacueT HaJeKHOCTH PE3EPBUPOBAHHBIX U HEPE3EPBUPOBAHHBIX CUCTEM.

Tema 7.TeXHHUKO0-)DKOHOMHUYECKHH pacyeT ra3oBbIX ceTei.

PaccmaTpuBaroTCst BOMPOCH! ONTHUMH3AIMN IPOSKTUPOBAHUS CUCTEM Ta30pacipeieieHus], BHIOopa
BapHaHTa MPOEKTHOTO pelIeHHs, ONTUMaIbHOTrO KosmuectBa [IPI, ucnonb30BaHusT BBIYMCIUTEILHON
TEXHUKH JJI51 TEXHUKO-DKOHOMHYECKUX PaCUETOB.

Tema 8. CucreMbl CHAOKEHHS MOTPEOUTE e CKUKEHHBIMH Ia3aMu.

PaccmarpuBatoTcsi BUIBI CKM)KEHHBIX Ta30B, HMX CBOWCTBA, MPOU3BOJCTBO U JIOCTaBKa
noTpeOUTENsAM, BUIbI yCTAHOBOK y OTpEeOUTENCH, perasuguKaiys CxKKEHHBIX T'a30B.

Tema 9. TeopeTnueckue 0OCHOBbI C:KMTAHHA ra3a.

PaccmarpuBaroTcss peakuuy TOpeHHs TOPIOYUX Ta30B, KMHETHKA LIEMHBIX PEAKIUN TOpEeHus,
KOHIICHTPAIIMOHHBIE MPEACIIbl BOCIUIAaMEHEHHUsI (B3PBIBBI) TA30BO3AYIITHBIX CMECEH, METOIBI CKUTAHUS
raza u crabwimsanuu (pakena, o00pa3oBaHHE BPEIHBIX BEIIECTB, OPraHU3alUs U KOHTPOJIb 32 CKUTAHUEM
rasa.

Temal(.I"a30Bble ropeiKu.

PaccmaTpuBaercs kiaccudukanus ropeiok ,0CHOBBI UX 10A00pa Ui ra30CKUTAIOIINX arperaTos,

oTpe/ieNieHUE MapaMeTPOB TOPEIKH MIPU HEPACUETHBIX YCIOBHIX, OCHOBBI pacueTa TropesoK.
Tema 11.I'a30000py/ioBaHNE KOTJIOB U MEYEHd.

PaccmaTpuBaroTCsl cXeMbl BHYTPEHHUX Ta30MpoBOJOB (HAa TpHUMEpPE KOTEIbHOH), OOBS304HBIE
ra3onpoBOJIbl arperaroB, YCTaHOBKA TOPENOK, TEIUIOBOI OalaHC Tra30CKMraloulero arperara, MyTH
NOBBIIIEHUS 3()(PEKTUBHOCTH HCIIOIB30BAHUS ra3a.

Tema 12.'a3ocHa0keHHM e 3AAHU.

PaccmaTpuBaroTCsl cXeMbl BHYTPEHHUX Ta30MPOBOJOB JKHIBIX 3JaHUN, OTBOJ (IBIMOYJAJICHUE)

MPOJIYKTOB CrOpaHusi, ObITOBOE Ta30CKHUTAIOIIEe 000PYAOBAHHUE B €TO PEKUMBI PaOOTHI.

Tema 13. Texnuka 0e€30MaCHOCTH IIPH HCIOJIb30BAHMH Ia3a.
PaccmarpuBarorcst TpeGoBaHuUs K ra3supuIUPOBaHHBIM IIOMEIIEHUAM, arperaram,
ra3z0000py10BaHNI0, aBTOMATHKE 0€30MMacHOCTH, nbiMoynaneHuto, Bentuisiiuu, KUII. Pacuer ycnoBuit
B3pBIBOOE30IIACHOCTH MMOMELICHUN U arperaTtoB. MeToibl 0OOHapYKEeHHUs yTEeUeK rasa, siBJICHUE B3pbIBA U
€ro KpaeBble YCIIOBUS, MPUHIIUIIBI O€30MaCHOCTH

TEMATHYECKM TJIAH JUCHUTILIMHBI (MOJTYJIST)

«TemnoTexHuKa»
B toMm uncne
N B = | g &
- HanMenoBanue Tem cero 5 1 E | g
TEMBI JaCcOB c iz S,
) < 3
S| 2| 3
@)
1 [TexHuueckasi TepMOJUHAMHUKA 16 16 16
2 [TemnomaccooOmeH 16 16 16
3auer - - 1
BCEI'O 32 32 1 32

INPOT'PAMMA JUCIHHUIIJIMHBI (MOIAYJIS)
«TenmaoTexHuKa»

Tema 1. TexHuueckas TePpMOAUHAMHUKA
[IpeameT TETUIOTEXHUKH, MECTO M POJb B TOATOTOBKE OakanaBpoB. lIpemMer TexHUYECKOH
TCPMOAUHAMHUKN U €€ MCTOIBI. TepMOI[I/IHaMI/I‘-I€CKa5I cucrema. OCHOBHEIE napamMeTpbl COCTOSHUA.
PaBHOBeCHOE M HEpAaBHOBECHOE COCTOSIHUE. Y paBHEHHUE cocTOosiHUS. CMecu pabodux Ted.
CHOCO6BI 3aaHusa COCTaBa CMCCHU, COOTHOLICHUA MCKAY MACCOBBIMH U OG’bGMHBIMI/I JOJISAMU.
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Beluncnenne mnapaMeTpoB COCTOSIHUSL CMECH, ONpPENEICHUE KaXyllelcs MOJIEKYJSIPHOM MacChl M
ra3oBOM IIOCTOSHHOM CMECH, OIIPENEJICHUE [aBJICHUNA KOMIIOHEHTOB. TermoemkocTb. MaccoBas,
o0ObeMHasT W MOJISIpHAsE TEIJIOEMKOCTU. TeIUIOEMKOCTh MpPH TIOCTOSIHHOM O0beMe U JaBIICHUU.
3aBUCHMOCTh TEIUIOEMKOCTH OT TeMmmeparypbl W pAaBieHus. CpeaHsss ¥ HUCTUHHAs TEIUIOEMKOCTH.
Dopmysbl U TaOIUIBI AJI OMPEEeNICHUs TETUIOEMKOCTH. TeIrI0eMKOCTh cMecH pabouux Tedl.

OOmme MeToabl MCCIEAOBAHUS MPOILIECCOB M3MEHEHHS COCTOsIHUA pabounx Ten. [lomurporHbie
nporiecchl. OCHOBHBIE XapaKTEPUCTHKH TOJUTPOITHBIX MporieccoB. M3o0paxkeHue B koopauHatax PV u
TS. OcHOBHBIE TEPMOAWHAMHYECKUE MPOLECCHl: H30XOPHBIA, W300apHBIM, H30TEPMUUYECCKHNA U
anuabaTHBIN - YaCTHBIE CJIy4ad MOJIUTPOITHOTO Mpoliecca.

CymHoCTh NEpPBOro 3aKOHA TepMOAMHAMUKHA. DOpMyIMpPOBKA MEPBOrO 3aKOHA TEPMOJWHAMMKHU.
Omnpenenenre pabOTHl W TEIUVIOTH Yepe3 TEPMOJUHAMHYECKHE MapaMeTphbl COCTOSHUS. BHyTpeHHsIS
sHeprud. JHtanbnua. JHTponud. PV u TS muarpammel. CyliHOCTh BTOPOrO 3aKOHA TEPMOJAMHAMUKH.
OcHoBHbIE GOPMYTUPOBKU BTOPOTO 3aKOHA TEPMOIMHAMUKH.

TepMonuHaMuyeckue  HUKJIBI  TEIUIOBBIX ~ MamuH. [IpsMple ©  oOpaTHblE  LMKIIBL.
Tepmogunamuueckue KIIJ u xonmogunpHbil K03 dunment. Luknsr KapHo m aHanm3 uX CBOWCTB.
AHanuTHYecKOe BhIpaKEHHE BTOPOTO 3aKOHA TEPMOJUHAMHUKHU. VI3MeHeHue SHTPONUU B HEOOPATUMBIX
nporeccax.

Bonsuoit map. TepmoaumHamudeckre TaONHIBI BOJBI U BoJsiHOTO Tapa, PV, TS, HS, auarpammsl
BOJSIHOTO mapa. Pacder TepMoIuHAMUYECKHX MPOIIECCOB BOASHOIO Mapa ¢ momoimisio Tabmum u HS -
nuarpaMmbl. OmnpeneneHrue TMOHATHS "BiaXHBIM BO3ayX'". OCHOBHbBIE BEJIMYHMHBI, XapaKTEPU3YIOIIUE
COCTOSIHME BIIaXXHOTO Bo3ayxa. Hd — pamarpamma BrnaxkHoro Bosayxa. llpuHnumuanpHas cxema
nmapocwyioBoil ycraHoBku. l{uki PeHkumHa m ero uccienoBanue. BiMsHue HadaJbHBIX M KOHEYHBIX
napametpoB Ha Tepmuueckuii KITJ] muxna Penkuna. M3o0paxenue nukna B PV, TS u HS auarpammax.

Tema 1. TensiomaccooOmeH

[IpenmMer u 3amauu Teopun TermaoooMeHa. OCHOBHBIE MOHATHS U onpeaeneHus. Buasl nepenoca
TEIUIOTHI: TETIONPOBOAHOCTD, KOHBEKIUS U n3nydyeHue. CloXKHbINA TerooOMeH. OCHOBHbIE TIOHATHS U
onpeneneHus. 3akoH Pypre. KodaphuuueHT TenmaonpoBoaHOCTH. MeXaHU3MBbI TMepeAadynd TEIUIOTHl B
MeTaJlIaxX, AMAIEKTPUKAX, MOMYIMPOBOJHUKAX, XKUAKOCTSIX M raszax. [luddepeHnmansHoe ypaBHEHUE
TEIUIONPOBOJHOCTH. Y CIOBUS 0JHO3HAYHOCTH. KoadduimeHT TemnonpoBoaHoCTH. TemnonpoBogHOCTh
IIpU  CTAllMOHAPHOM pexuMe. TennonpoBOAHOCTh OJHOCIOMHOM M MHOIOCIOMHOW IUIOCKOH,
MAJTUHIPUYECKON U chepruecKkol CTEHOK MPU TPaHUYHBIX yCJIoBHsIX 1 u 3 pona.

Hecranuonaphslii mporecc TEmIonpoBoAHOCTH. OCHOBHBIE TOHATHUS U ONpEAEIeHUs. Y paBHEHNE
Hrrotona - Puxmana. Kosddumnment tennooraaun. OcHOBBI Teopuu 1moao0us. OCHOBHBIE ONPE/IEICHUSI.
YcnoBus nonobust pusmdeckux sisneHuit. [IpeodpazoBanue mompoodwus.

Kpurepuansubie ypaBHeHUsI. OU3HMYECKUN CMBICT OCHOBHBIX KpHUTEpHEB Momo0us. TermooTaaqa
IpU BBIHY)XJICHHOM JBW)KCHHHM TIOTOKa BHYTpU TpyO. KOHBEKTHBHBIM TEImsI0OOMEH B KaHalaX.
WNuTtencudukanusa TemmooOMeHa B KaHaiax. TeriooTnada MpH MONEPEeYHOM OMBIBAaHUU OAMHOYHOMN
Kpyriod TpyOsl. Teruioornada mpu MONEPEYHOM OMBIBAHHH ITYYKOB TPYO, KOPHUIAOPHO M IIAXMATHO
PacIoJIOKEHHBIX.

TermooOmen wu3znydenuem. OOmMe MOHATHS M ONpEIENCHHs;, TEMJIOBOM OalaHC Jy4HCTOrO
Ter000MeHa. 3aKOHBI TEMJIOBOIO M3Iy4YeHHs. 3aluTa oT u3iaydeHus. Temnonepeaaya yepes MmiocKylo,
WINHAPUYECKYIO, chepuuecKyto, 1 opedpeHHyto cTeHkH. KoadduuueHT temonepenayn.

TennoBoii pacyeT TeMT000OMEHHBIX ammapaToB

TEMATHYECKM TJIAH JUCHUTILIMHBI (MOJTYJIST)

«Tennodnepreruka»
B Tom uncne
N B = | g §
0 cero

HanMenoBanue Tem S | B g
TEMBbI 4acoB Z 2 &
e | & S

= = =

©

1 [TapoBsie TypOUHBI 8 8 8
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2 I'a3oTypOuHHBIE YCTaHOBKU 8 8 8
3 [TopuiHeBbIe ABUTATENM BHYTPEHHETO CTOPAHUS 8 8 8
4 KoMmmpeccopHbie MalHHbI 4 4 4
5 BeHTUIATOpHI 4 4 4
3auer - - 1 -
BCET'O 32 32 1 32

IMPOI'PAMMA JUCIUAIIJIMHBI (MOAY JIS)
«Tenmnodnepreruka»

Tema 1. [lapoBble TYPOMHBI

[IpuHuun neWcTBHs, OCHOBBI yCTpoOKCTBa, Kiaccudukamus. OCHOBbI pacuéra TypOMHHOU
peméTku. MOITHOCTh CTYNIEHH W TYpOWHBI B II€JOM, MOTepH paborocmocobHocTH, cuctema KIIJI.
PerynupoBanue MomHOCTH U paboTa TypOMHBI Ha YaCTUYHBIX pexuMax. KOHCTpyKUMH MHapoBBIX
TYpOHUH U CXEMBbI MapOTypOUHHBIX YCTAaHOBOK

Tema 2. I'a30TYypOMHHBIE YCTAHOBKH

Haznauenue, kiaccuukanys U NpUHIMIHAIBHBIE cXeMbl. Pabounii mpoiecc U XapakTepUCTUKHI

I'TY. Pexxumbl paboThI, peryaIupoBaHUe U KOHCTPYKIIUHU Ta30BBIX TYpOUH
Tema 3. IlopiiHeBbIe IBUraTeJd BHYTPEHHEI0 CTOPAHUS

Ha3nauenue, yctpoicTBo, Kiaccudukamus, padounii mporecc. OCHOBHBIE MapaMeTpsl |

xapakrepuctuku [IBC. KonctpykruBHbie 0ocobeHHOCTH MopirHeBbIX [IBC
Tema 4. KomnpeccopHblie MAIIMHBI

Ha3znauenune, mpunnmm nerictBus W kiaccudukaius. OceBble KOMIIPECCOpPHI. YCTPOWCTBO M
paboumii mporecc HEHTPOOEKHBIX KOMIpeccopoB. KOHCTPYKTHBHBIE OCOOCHHOCTH IIEHTPOOESKHBIX
koMmrpeccopoB. [lopuiHeBbie Kommpeccopbl. OCOOEHHOCTH KOHCTPYKIIUN TMOPIIHEBBIX KOMITPECCOPOB.
PerynupoBanue nogauu U xapakTepUCTHKa KOMIIPECCOpa

Tema S. BeHTHISATOPBI

OcobenHoctu pabodero mporecca HEHTPOOSKHBIX BEHTUISTOPOB M HMX XapaKTEPUCTHKHU.
KoHCTpyKTHBHBIE 0COOEHHOCTH LIEHTPOOEKHBIX BEHTUIATOPOB. OceBble BEHTHISATOPHI. Y CTOWYHBOCTD
PEKUMOB PabOTHI HAa CETh, TOMITAXK.

TEMATUYECKHWH IJIAH IUCOUTLJIMHBI (MO1Y.JIST)
«CTpouTenbHas TeMI0PU3NKA)

B tom uncine
N B = § g
o cero
HaumeHoBaHME TeM S | B g
TEMBI 4acoB 2 % a,
e | & S
= = =
@)
1 |Bgenenue. llens u 3agaun kypca. 31aHue Kak euHas 12 12 12
SHEPreTHYecKasi CUCTEMA.
2 | TeroTexHuueckuii pacyer HapyKXHbIX OTpaKIACHUM. 20 20 20
Meroanka pacuera TONIIHUHBI YTETUIAIOMIETO CJI0SI CTEHBI.
3auer - - 1 -
BCET'O 32 32 1 32

IMPOTPAMMA JIMCHUATITAHBI (MOIY.JIS)
«CtpourenbHas Temjopuznka»

Tema 1. Beenenmne. Ileap u 3a1a4n kypca. 31aHne Kak elMHAs JHepreTHYecKas cucreMa
Beenenue. Llens u 3agaun xypca. I[Ipenmer kypca. 31aHne Kak eiMHas S3HEPreTU4decKas CucTema.
TemnoBnaronepenadya dYepe3 HapyKHble orpaxzacHus. OCHOBBI TeIUIONEpeadyd B 3IAHHM.
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Koaddurmentsl Temmootnaun Ha BHYTPEHHEW W HApY)KHOW MOBEPXHOCTAX. Teruiomnepenadya depes
MHOT'OCJIOIHYI0 cTeHKY. IIpuBeneHHoe conpoTuBiIeHHE Temlonepenade. Pacnpenenenue reMneparypbl
10 CEYEHHIO OTPaXKICHHUSI.

Tema 2. TenJIOTeXHUYECKHIA pacyeT HAPYKHbIX OrpaskaeHnii. MeToauKa pacyera TOJIHUHbI

YTEIISIIOLIero ¢JIOsl CTeHbI

TermmoTexHUUEeCKU pacueT HapyKHBIX OrpaxkaeHui. MeToanKa pacyera TOJNIIHUHBI YTEeTUISIONIETO
CJIO CTEHBl. BJIa)XKHOCTHBIM DPEXKHUM OIPAKIAAIOIIMUX KOHCTpYKUUHM. IIpuumMHBI nosBIEHUS BiIaru B
orpaxaeHusx. OTpHULIATENbHBIE MOCIEACTBUS YBIAKHEHHUS HAPYKHBIX OrpaxkaeHuid. CBA3p BIIaru co
CTPOUTENBHBIMU MaTepuaiaMu. Braxsblii Bo3nyx. Bmaxunocts marepuana. CopOuust u necopOuus.
[TaponiponuiiaeMocTh OorpaxkaeHui. PacdeT TeImIoyCTOMYMBOCTH HApY>KHBIX OTPaXIACHUW B TEIUIbIN
nepuon. Pacder TEIuoycBOCHUS MOBEPXHOCTH OTPakAAIOIIMX KOHCTPYKLUH. BO31yXonpoHUIIaeMocTh
HapYXHBIX orpaxiacHuil. Pa3HOCTh HaBieHU Ha HAPYKHOW U BHYTPEHHEW MOBEPXHOCTH OTPaXIACHUM.
Metonuka pacyeta BIUSHUS WHQUIBTpPAMM HA TEMIEPaTypy BHYTPEHHEH TOBEPXHOCTH U
Kod(hpUIMEHT TerIonepeaadn orpaxaaronieil KOHCTPYKITUH.

TEMATUYECKHWMN IJIAH IUCOUTLJIMHBI (MO1Y.JIST)

«OTomjienune»
B ToMm uncne
N B = |g| &
0 Cero
HawnMmeHoBaHME TEM = = 9
TEMBI JacoB c & S
[ < S
= é* =
Q
1 BBenenue. Pacuer Termonoreps 4yepe3 orpakaaronme 15 15 | 14
KOHCTPYKIIMU 3JaHUM.
2 KoncTpyupoBanue cucrtem otorieHus. [ napaBindeckuil 15 15 | 14
[pacdeT OJTHO- U ABYXTPYOHBIX CHCTEM OTOIUICHUS.
DK3aMeH 2 2 2
BCEI'O 32 30 4 30

INPOI'PAMMA JIUCHHUIIJIMHBI (MO/JYJIS)
«OTonmieHue»

Tema 1. Beenenne. Pacyer Tenjionorepn yepe3 orpaxaalnie KOHCTPYKIMHU 31aHUI.
Beenenue. Llens u 3amaun kypca. [Ipenmer kypca. YpaBHeHue TemioBoro Oamanca. Ce3oHHas
Harpy3ka. Kpyrnmoroguunas Harpys3ka. Pacder 4acoBBIX, TI'OJOBBIX PpacxXxoloB TeIUIOTH. I'paduxu
pPacxol0B TEIUIOTHI. PacyeTr Termonoreps 4yepes3 orpakIarliue KOHCTPYKIUY 3AaHUM.

Tema 2. KoHcTpyHpoBaHue cUCTeM 0TOILIeHHs. 'naApaBInyecKuil pacuer 0JAHO- U
ABYXTPYOHBIX CHCTEM OTOINJICHUS.

KoHcTpynpoBanue BHyTpEHHUX CUCTEM OTOILICHUS. BBOMBI B 31aHME, y3IIbI ydeTa MOTPEOJICHNUS,
pa3BoAsIas CeTh, CTOSKU, OTOMUTENbHbIE TPUOOPHI, CMECUTENbHAS, 3alIOPHAs U PEryIHpYIOas
apMarypa. Cxema cucTeMsbl OTOIJIEHHS] B aKCOHOMETPUUECKON MPOEKIMH. [ napaBinyeckuii pacyer
OJIHO- M IByXTPYOHBIX ccTeM OoToruieHus. Beioop nuamerpa Tpyo d, MM.

TEMATHYECKM TJIAH JUCHUTIIIMHBI (MOJTY JIST)
«Teniorenepupyromme ycTaHOBKH»

B tom uncine
N B = § g
0 cero

HanmeHoBaHuE TeM = =g
TEMBI 4acoB < iz o,
e | & 2

= = =

O

1 | TennoBsie pecypchl, TOILUIMBO 2 2 2
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2 |T'openwue TormmBa. MaTepuanbHblii OalaHCc CKUIaHKWS TOIUIMBA| 4 4 4
3 | TemsoBoii pacuer KOTJIA. 4 4 4
4 | TerutoreHepaTopsbl 4 4 4
5 |TemnoreHepupyroIIne YCTAHOBKH 4 4 4
6 |Temnosas cxema TI'Y 4 4 4
7 | Tsara u 1yThe B KOTEIHHOM. 2 2 2
8 |Bomnoe xo3siictBo TI'Y. 4 4 4
9 | TexHUKO-2KOHOMUYECKOE 000CHOBAHNE MPOEKTUPOBAHUS 4 4 4
TTy.
3auer - - 1 -
BCEI'O 32 32 1 32

IMPOTPAMMA JIMCHUATITAHBI (MOY.JIS)
«Temyiorenepupyromme ycTaHOBKH»

Tema 1. TenJioBble pecypchbl, TOILIUBO.

CaeneHus 0 cuCTEME TEIJIOCHA0KEHUSI U TOTPEOUTENAX TEIJIOBOM YHEPTHH, TEIIOI€HEPUPYIOIIast
YCTaHOBKa U €€ dJeMeHThl. llepcnekTuBbl M OCHOBHbIC TeHACHIMU pa3Butus TI'Y g uenei
tertocHaOxkenus (TOL, palioHHBIC, TPOMBIIIIICHHBIC, OTONMUTEILHO-TIPOMBIIIJICHHBIE W OTOMUTEIbHBIC
KOTeNbHbIE, UHIMBUyalbHbIe YCTaHOBKH). MicTouHMKN TerioBoii snepruu. Kinaccudukamus TOmImBHO-
sHepreTuueckux pecypcoB Oprannueckoe TorumBo. Knaccudukarus, coctaB, CBOWCTBA TBEPIOTO,
KHUJKOTO U ra3000pa3Horo TorauBa. Tenaora cropanus TOIUIMBA. Y CIIOBHOE TOTUIHBO.

Tema 2. 'openue TonauBa. MaTepuajabHbIH 02JaHC CKUTAHUS TOILIUBA

OcHOBBI Tpoliecca TOPeHHs OpraHuyeckux TOIMB. OCHOBBI Teopuu ropeHus. OcobeHHoCTH
TOpPEHHSI Ta3000pa3HOTO, JKUIKOTO W TBEPAOTO TOIUIMBA. TeopeTuueckd HEeoOXOIUMOE KOIUYECTBO
BO3[lyXa JUIsl TIONHOTO CTOPaHUs TOIUIMBA, MPOAYKTHI CropaHust U uX KommuecTBo. Koaddumment
M30bITKA BO3/AyXa. DHTAIBINS MPOTYKTOB CTOPAHUSI.

Tema 3. TenJioBoii pacuer KOTJA.

TernoBoit pacuer kotina. KoHCTpYKTOpPCKMII M MOBepouHBI pacueT. TeruoBoi OanaHC KOTia:
of1iee ypaBHEHHE TeIIOBOro 6ananca, norepu teriotsl. KI1/I kotna, pacxox Torumsa. TemnoodoMeH B
TOIIOYHOM MPOCTPAHCTBE, OCHOBHOE YpPaBHEHHE pacyeTa TEIUIOOOMEHa, CTENEeHb YEPHOTHI TOMOYHOTO
IIPOCTPAHCTBA, XAPAaKTEPUCTUKU DKPaHHBIX IOBEPXHOCTEH. TemnoBOM pacdyeT KOHBEKTHUBHBIX
MOBEPXHOCTEH HarpeBa, OCHOBHBIE YpaBHEHHs pacyera, pacdeT KOod(QQHUIMEHTOB TEIUIOOTAaYd U
Teronepenayu, koddduimeHnt 3arpssHeHus. OCOOEHHOCTH pacdeTa TEeIIooOMeHa SKOoHOMai3epa,
naporeperpesares, BO31yXOHarpeBares.

Tema 4 . Tenioreneparopsl
TomouHble yCTpOHCTBA, OCHOBHBIC MOJIOKEHHS, Kilaccu(ukanms, KOMIIOHOBKA. ToInBoOMoaava.
Kotner Ha opranmueckom TtorumuBe. Knaccudukarus, cxembl KOTiIOB, OCOOCHHOCTH KOHCTPYKITHH,
JIOCTOMHCTBA M HEJOCTAaTKU. Bogorpeiinbie KOTibl. [TapoBbie KOTIIBL.

Tema 5.TenioreHepupyionme YCTAaHOBKH.

O6mme mnonoxeHus, kinaccudukanus, [IpuHIMNUATBHBIE CXEMBl KOMIIOHOBOK. TpeOoBaHUs
CHull wu mpaBun Poctexnam3opa. TommuBHOe xo03siictBo TI'Y. OOmmue NpuUHIMIBI OpraHU3aIuN
TOIUIMBHOTO X03s11cTBa, CXEMBI, JTOCTaBKa, XpaHEHUE, TOIUIMBOIPUTOTOBJICHUE (TB. TOILUIMBO, Ma3yT,
ra3). Cxemsl ['PY.

Tema 6. TenioBas cxema TI'Y.
Ha3HaquHe nu maccmbnxaunﬂ TCIIJIOBBIX CXECM, O6H_II/IG HpI/IHI_II/IHI:I HOCTpOGHI/ISI nu pacqu.
Tefl.HOBI:Ie CXEMBI BOI[OFprIHBIX nu HapOBI:IX KOTCJIbHBIX.

Tema 7. Tsira ¥ AyThbe B KOTEJbHOI.
Tsra u nytee. AdpoauHAMUYECKHI pacyeT ra30BO3AYIIHOIO TpaKTa. TSAroqyTheBbIE YCTPONCTBA.
JeivMoBeie TpyObl. Knaccudukanums, Metoasl pacdera, pexumbl pabOThl, MOHTaX, ImmOeprl. OxpaHa
OKpy>Katoliel cpeabl. PaccenBanue BpeJHBIX BEIOPOCOB KOTEJIBHBIX B aTMochepe.
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Tema 8. Boanoe xo3giicrso TI'Y.

Bonnoe xoszsaiictBo TI'Y. Pacuer mnorpebieHust Boabl yCTaHOBKOHM, Bopomoaroroska,
knaccudukanus 1 0071acTh MPUMEHEHUS, JOKOTJIOBasi 00paboTKa BO/BI U BHYTPUKOTIIOBasi 00paboTKa:
npoayBka. Bpibop cxembl BogomonarotoBku. Jleaspamms. Cucrembl nutanus TIY  Bozjoi.
Ob6opynoBanue u apmarypa. [luTarenbHble W HACOCHBIE YCTPOWCTBA, CETEBbIE IOAOrPEBATENH,
pacuIpuTeNu HEeMpephIBHOM MpoayBku. TpeOoBaHMs K KauecTBY BOJBI U mapa. Metoabl obecneueHus
TpeOyeMoli YHCTOTHI Tapa.

Tema 9. TexHNKO-OKOHOMHUYeCKOe 000cHOBaHMe NpoekTHpoBanus TI'Y.
TexHuKo-3KOHOMHYECKHE MToKa3aTean 3()(HEKTUBHOCTH pabOTHl KOTEIbHBIX

TEMATHYECKM TJIAH JUCHUTILIMHBI (MOJTYJIST)

«TennocHabxeHne»
B ToMm uncne
Ne Bcero = g g
oML HaumeHOBaHME TEM 420OB E E %
5 <
= | & 2
@)
1 | Tennossie Harpy3ku. Kiaccudukanus TemIOBbIX HarPy30K. 4 4
2 | BeiOop TENI0HOCHUTENS U CUCTEMBI TETUIOCHAOKCHUSI. g 2
HcTounuku TerocHabKeHus!.
3 | Buasl cucTteM TEIOCHAOKEHUS. 6 6
4 | CxeMsbl TEIJIOCHA0KEHUS U UX KOHCTPYKTUBHBIC g 2
0COOEHHOCTH. PerynupoBaHue TeIOBOH HAarpy3KH.
5 |I'mapaBiuuecKuid pacyeT TEIUIOBBIX CETEH. 8 2 6
6 | TerioBBIE MyHKTHI: yCTPOMCTBO, paboTa, cxema, 6 6
obopynoBaHue
7 | CriocoObl TPOKIAAKH U CTPOUTENbHBIE KOHCTPYKIIUHI 4 4
TEIUIOBBIX CEeTel
DK3amMeH 2 2 2
BCET'O 50 4 48

INPOI'PAMMA JIUCHHUIIJIMHBI (MO/JYJIS)
«TemnocHadxkeHue»

Tema 1.TenJioBble HATPY3KH.KJIaCCH(PUKANMSA TENJIOBbIX HATPY30K.
Ceszonnas Harpy3ka. Kpyrimoroguunas Harpyska. Pacuer 4acoBbIX, TOJJOBBIX PacXo0/i0B TEILIOTHI.
I'padukm pacxo0B TEMIOTHI.

Tema 2. Boi00p TenJIOHOCHTEJISA U CHCTEMbI TeN10cHA(KeHusl. UCTOUHUKHN
TeIJIOCHAOKEHUsl.
BopasHple MarucTpalibHbIE TEIUIOBBIE ceTH (ABYXTpYOHBIE, dYeThIpéxTpyOHbIe). KoTenbHble.
TennoBble CXeMBbI KOTENBHBIX C BOAOTPEHHBIMH KOTJIamH. TerumoaniektporieHTpamu (TOL). Ormyck
napa. OTnyck ropsiaeit BOJsl.

Tema 3. Buabl cucteM TenJI0CHAOKEHUS.
3aKphIThIEe, OTKPBITHIC, TAPOBBIE U BO3YIIHBIE CUCTEMBI TEIJIOCHAOKEHHUS.

Tema 4. CxeMbl TENJIOCHAOKEHHS H X KOHCTPYKTHBHEBIE 0C00eHHOCTH. PeryjnpoBanue
TENJIOBO HAIPY3KMH.
TeroBble XapaKTEPUCTUKKM TEIUIOOOMEHHBIX —ammapaToB. KauecTBeHHOE peryimpoBaHHe
OJIHOPOJHOM M Pa3HOPOAHON Harpy3ok. KaduecTBEeHHOE pPEryaMpoBaHHE MO OTONMTEIBHON Harpyske.
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I'paduku pacxoma Boasl u Temmeparypbl Ha ['BC. LleHTpanpHOE peryimpoBaHHE O COBMEIICHHOMN
Harpy3ke oromuieHus u I'BC. LleHTpanbHOE peryinpoBaHHME IO COBMEIIEHHOM HArpy3Ke 3aKpbIThIX
cucTteM TelulocHaOkeHus. KadecTBEHHOE peryiupoBaHHE IO COBMEUIEHHOH Harpys3keB OTKPBITBIX
cucreMax. KauecTBEHHO-KOJINYECTBEHHOE PEryJIMPOBaHUE

Tema 5. 'mapaBJauyecKuid pacuyeT TEeNJIOBLIX CETel.
Cxembl ¥ KOHQHUrypalMM TEIUIOBBIX ceTeid. OCHOBHBIE pacueTHbIE 3aBUCUMOCTH. llopsmox
TUApPaBIAYECKOro pacyeta. [locTpoeHne mbe30MeTpruIecKoro rpaduka.

Tema 6. TenJioBble NYHKTHI: YCTPOICTBO, padoTa, cxeMa, 000py/i0BaHueE.

Bunel TemnoBeix myHKTOB. OTKPBITBIE M 3aKPHIThIE CUCTEMBI TEIJIOBBIX MYHKTOB. 3aBUCHMbIE U
HC3aBUCUMBIC CXCMbI IMOAKIIOYCHHA TCIUIOBBIX ITYHKTOB. CHOCO6BI O6CCHC‘ICHI/I$I HOTpCGHTeHCﬁ
TEIIOBOM »Heprueil. MHAauBHAyadbHbIE W UEHTPAJIbHBIC TEIUIOBbIE IYHKTHI. BJIOYHBIE TEIIOBBIE
NOYHKTBl (MOAYJNbHbIE TeIJIOBble NYHKTHI). [IpuHIMD pa®OThl TEMJIOBBIX MYHKTOB. TwuroBas
KOMIUIEKTAIHS TETJIOBBIX ITYHKTOB

Tema 7. Crioco0bl MPOKJIAJIKHM U CTPOUTEIbHbIE KOHCTPYKIMHU TEIJIOBBIX ceTeil

KoHcTpykuun KaHambHOW TPOKJIAIKM TEIUIOBBIX ceTeil. TyHHenu u KosuiekTopbl. Kamepsl,
HENOJIBWKHBIE ONOpBl U HUIIM. KOHCTpyKIIMK HaA3eMHON MPOKIIAJKU TEIUIOBBIX ceTeil. beckananbpHas
MPOKJIaIKa TEIIOBBIX ceTed. KoHcTpykinu OeckaHambHOM MPOKIAIKH TpyO. 3amura OecKaHAIbHBIX
TpyOOIPOBOJOB OT yBiakHEeHUs. [[peHaxkHble y3ibl. [loABMKHBIE W HEMOABIMIKHBIE OMOPHIL. TeroBbe
komreHcatopsl. [Togsecku. CriocoObl H30JISIITMHU TETUIOBBIX CETEH

TEMATUYECKHWH IJIAH IUCOUTLJIMHBI (MO1Y.JIST)
«Ikcmiayarauus 1 Hajgaaka cucrtem TI'By»

B Tom uncne
Ne Bcero = g g
TeMLL HaumeHnoBanue TeM 4ACOB E E Lé
) oo 3
= | & 2
@)
1 OO6mue Bompockl Oe30macHo dKcIuTyaTauu cuctem TT'B 4 4 4
2 DKcIuTyaTanus ¥ HajlaJlka CHCTEM ra30CHa0KeHUs 8 8 8
3 DKCIuTyaTanys ¥ HaJlaJKa CHCTEM TEIIOCHA0KCHHUS 4 4 4
4 DKcIUTyaTanus U HajlaJlka CUCTEM OTOIUICHHUS U TOPSYEro 3 ] 3
BOJIOCHAOXKEHUSA
5 DKcIUTyaTalus U Hajlalka CUCTEM BEHTUJISILIMU U 4
KOHIMITMOHUPOBAHHSI BO3IyXa
6 DKCIUTyaTanus ¥ HaJlaJKka HCTOYHHKOB TEILIOTHI 4 4 4
3auer - - 1 -
BCET'O 32 32 1 12

INPOT'PAMMA JUCIHHUIIJIMHBI (MOIAYJIS)
«IKemnyaranusa u Hajgaaka cucrem TI'B»

Tema 1.00mmue Bonpocse! 6e3onacHoii yxkcinyaraunu cucrem TI'B.
3amaun  SKCIUTyaTalliM CUCTEM TeIulora3ocHaOkeHus. TpeOoBaHHs K OKCIUTyaTallHOHHOMY
nepcoHany. Gopmbl opraHuzanuu paboThl SKCIUTyaTallMOHHBIX CIyk0. OpraHuszanus AUCIETYEPCKON
ciykObl.  Cxembl JucHeTdepu3aluu. Bompockl TOBbIMIEHUS HaAexHOCTH cucteM TI'B  mpu
skcrutyaranun. Knaccugukanus otkazoB. HopMaTHBHBIE TOKYMEHTHI

Tema 2. DKcnJayaTanus U HAJAJAKAa CHCTEM ra3ocHa0KeHusl.
XapakTepUCTUKU TOPIOYUX Ta30B, WCIONB3YEMBIX [JIsi Ta30CHAOKCHHS HACEICHHBIX ITYHKTOB.
OGCJ’Iy)KI/IBaHI/IG ITOA3C€EMHBIX I‘aSOHpOBO,Z[OB. 3KCHHyaTaHI/IH CpeI[CTB BHGKTpOBaH_II/ITBI IIOA3CEMHBIX
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ra3onpoBojioB. VcnbiTaHusi ra3oBbix cereld. [IpaBmia ycTaHOBKM OBITOBBIX Ta30BBIX NPUOOPOB.
OOcmykuBaHKE Ta30BBIX MPUOOPOB. BBO B IKCIUTyaTAIIMIO CHCTEM Ta30CHA0KEHUS POMIIPEITPUSITUN.
Oxkcmnyatauus ['PIL. [Ipucoennnenue k IEMCTBYIOMMM CETSIM. YUeT pacxoja raza. Meponpusitus mo
TEeXHHUKE 0€30MacCHOCTH B CUCTEMAaX Ta30CHA0KCHHUS

Tema 3. JkcniyaTanus ¥ HAJAJAKA CHCTEM TEIIOCHA0KEHH .

Cayx0a dKCIUTyaTallud TEIUJIOBBIX CETeH, ee TeXHHUYecKas XapaKTepHCTHKAa U OpraHu3alloOHHAas
CTpykTypa. Jlucmeruepusanus CiIyKObl SKCIUTyaTallMM TEIUIOBBIX ceTedl. OOmme TpeboBaHUA K
CTPOMUTENLCTBY TEIUIOBBIX CETEH, TEIUIOBBIX IYHKTOB M CHCTEM TeruionorpediaeHus. TexHuyeckuit
HAJ30p MPHU CTPOUTENIBCTBE TEIIOBBIX CeTel. McmbITaHUS TPyOOIIPOBOAOB M 000pPYAOBaHUS BOJSHBIX
TEIUIOBBIX ceTel. I'miapaBianyeckue UCHBbITaHUSA. TerIoBble UCNBITAHWS W HOPMHPOBAHHE TEIJIOBBIX
norepb. McnpiTanuss Ha pacyeTHYIO TeMIlepaTypy TeIloHocuTens. McnbiTaHuss Ha TUIOTHOCTh
TUIpaBIMYECKUe W IMTHEeBMAaTHUECKHUEe. 3aJauu 0OCIyKMBAHUS, OpraHU3alys OOCITY)KMBAHHS TEIUIOBBIX
cereif. [lyck TeroBbIX ceTell B paboTy. 3aliuTa TEIUIOBBIX CETeH OT KOppo3uH. PEMOHT TErOBBIX
cereil. [IpuemMka B 3KCIUlyaTaluio TEIJIOBBIX MYHKTOB. OOCIy)XHMBaHHE U PEMOHT OOOpYyIOBaHUS
TEIUIOBBIX MyHKTOB. Hanagka oGOpyZoBaHUS TEIUIOBBIX IMYHKTOB. TeKyIIMH M KalUTaJIbHBIA PEMOHT
TII. Oxpana Tpyna npu o0cinyxuBanuu u peMonte TI1.

Tema 4. DkcnayaTamus M1 HAJAJAKA CHCTEM OTOILIEHHS M ropsiuyero BOJA0CHAOKeHHs].

OO6mwme TpeboBaHMs K TapaMeTpaM MUKPOKJIMMATa ¥ KOHTPOJIIO 32 HUMU. THITBI HarpeBaTEIbHBIX
npuOopoB. TexHHUUYecKkWe XapaKTepUCTUKH. TpeOOBaHHMS K HarpeBaTelbHbIM mpuOopam. TemioBbie
BBOJIbI. TpeOoBaHMS K OCHOBHOMY M BCIIOMOTATEIIbHOMY 000pynoBanuio. [IprueMka cuCTeM OTOTUICHHS
ropsiYero BOJIOCHAOXKEHHUSI B IKCIUTyaTaruio. IIyck cucTeM OTOIJICHUS W TOPSYEro BOJOCHAOKCHHMS.
OCMOTpBI CHCTEMBI OTOIUICHHUSA. OKCIUTyaTalldsi CHUCTEM OTOIUICHHMsI W TOPSYEro BOJOCHAOKECHHS.
Hanaaka oronurensHbIX cucteM. [IpoMbIBKa crcTeM TerionoTpedieHns. PEMOHT cucTeM OTOIUIeHUs U
ropstuero BogocHabkeHusi. Texuuka 6e3omacHocTr. TpeOoBaHUs K TEXHHYECKOW TOKYMEHTAITHS.

Tema 5. DkcruryaTanys ¥ HAJIAIKA CHCTEM BEHTHJISIIMA M KOHIHIIMOHUPOBAHUS BO3IyXa

TpeboBanust K mapameTpaM BHYTPEHHETOo BoO3Ayxa. TpeboBaHus K MapameTrpaM BO3[IyXa B
paboueii 30He. TpeboBaHUs K 00OPYIOBAHHUIO MPUTOYHBIX KaMep. MeponpusaThs MO CHIKEHUIO IITyMa
OT BCHTWIALIMOHHBIX YCTAaHOBOK. HpI/IeMKa CUCTCM BCHTHUJIIIMU W KOHAUIMOHHWPOBAHHA BO3AYyXa B
sKcrutyaranuio. Ilyck cHCTeM OTOIUIGHHST M BEHTWISAIHMH. ODKCIUTyaTallisl CHUCTEM BEHTWIISAIINU.
UcnreiTanue cucrem BCHTUIIALUH. Hanamca BCHTUIIIIUOHHBIX CHUCTEM. PeMmoHT cucreMm BCHTUIIALIUN.
TexHuka O€30MaCHOCTM TPH HAJNANKEe W OSKCIUTyaTallkd BEHTWISAIMOHHBIX YCTAaHOBOK M CHCTEM
KOH/JMIIMOHUPOBAHHUS BO3AyXa. TeXHHWYecKas JJOKyMeHTalus. V3meputenbHble NPHOOPHI CHCTEM
BEHTHISIIUN U KOHIUIIMOHUPOBaHUA. [IpuOOpHI W cpeicTBa KOHTPOJS HAJIMYHS BPEIHBIX BEUICCTB U
IbUIX B BO3YyXC.

TeMma 6. JkcnayaTanys U HAJAAKA MCTOYHUKOB TEIJIOThI.

OOcnenoBaHne W TEXHUYECKOE OCBHJIETEIILCTBOBAHHWE KOTENIBHBIX. TpeOoBaHHs K BOJHOMY
peKUMY TIApPOBBIX U BOJOTPEHHBIX KOTIOB. I[Ipubopel M cpeacTtBa KOHTpois 3a 0Oe30MacHOM
SKCIUTyaTanue KoTeabHbIX. OO0sS3aHHOCTH OOCIY>KMBAIOIIETO MEPCOHANAa KOTENbHOH. DKCIuTyaTaus
KoTJloarperara Ha ra3oBoM TomuBe. Ilyck KoTenpHOM Mocie JIMTEIbHOro MepephiBa B paboTe u
ocTaHoB KoTioarperata. OcoOEHHOCTH 3KCIUTyaTalliM MapoBBIX M BOJOTPEHHBIX KOTJIOB. PexumHO-
HasaJl0ouHble ¥ 0ajJaHCOBbIC UCTIBITAaHUS. ABapUiiHbIE CUTYaIlMH B KOTEJIBHON U METO/IbI UX YCTPAHEHHUS.
TexHuka 6€30MacHOCTH MPH IKCILTyaTallui KOTEIBHOTO 000PYI0BaHHS

3.0HEHKA KAYECTBA OCBOEHMUS ITPOT'PAMMBI

@DOHJ OLICHOYHBIX CPEICTB OCBOCHHUSA IIPOrPaMMbl BKIIOYAET TEKYILYI0 IIPOMEKYTOUHYIO U
UTOTOBYIO aTTECTAIIHIO.

Texkymmii  KOHTpOJIb TNpH  ayAUTOPHOM  OOYYEHHHM  OCYHIECTBISIETCS  IPENoAaBaTesieM
COOTBETCTBYIOIICH TUCIIUIIIIHHEI.

OHGpaTHBHBIﬁ KOHTPOJIb NPOBOJUTCA C ILCJIbIO OIMPCACICHUA KAa4YCCTBa YCBOCHUA JICKIITMOHHOTO
Marepuaia B GopMe TECTUPOBAHUS U MMPOBEPOUYHBIX 3aaHHI 00IIero (PPOHTAILHOTO OIpoca.

HpOMe)KYTO‘-IHaH aTrTeCTalusd BKIIIOYACT 3alaHUAd U OLICHOYHBIC MATCPpUAJIbl, IMO3BOJJIAIOIIUC OLICHUTD
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YCBOCHHBIE 3HAHMS, OCBOGHHBIE YMEHHS U YPOBEHb KOMIETEHLIUH M (OopMHpYyeTcs C y4eTOM IBYX
OCHOBHBIX HaIlPaBJICHUM:

- OLIEHKa YPOBHSI KBaJTU(UKALUK 00Y4arOIIHUXCS KaK UTOrOBasi OLIEHKa OCBOCHUSI MU KOMIETEHIIHIA
B IIpOILIECCEe O0yUYCHHUS;

- OIICHKAa y4eOHBIX JIOCTH)KCHUHN 0OydJaronuxcs, B opMe OlICHUBAHUS YPOBHS OCBOCHHUS YUCOHBIX
JTUCIUTLINH.

[TpoMeKyTOUHBIM KOHTPOJb MOCJHE W3YYEHMs] KaKJOro MOAYJs, MPOBOJUTCS B (popme 3aueTos,
9K3aMEHOB.

HToroBas aTrectanus BKIIOYAaeT MEXAUCUUIIIMHAPHBIN 3k3aMeH. K caaue MexauCIUIINHAPHOTO
9K3aMeHa JOMYCKaloTCs CiyllaTeNd, BBIOJIHUBIIKE Bce TpeOoBaHMs ydeOHOro miaHa. B ciyudae
YCTENIHON CIauu SK3aMeHa 10 PEHICHUIO aTTeCTAllMOHHOW KOMUCCHU CIYyIIATeNd MOTy4arT Jurmmom o
po¢eCCHOHAIBHON TIEPETIOATOTOBKE, JAIOIINI MPaBO Ha BeACHUE MPOPECCHOHATHHOM ACSITEIBHOCTH B
cepe_cmpoumenbcmea u HCUNUUWHO-KOMMYHATbHO20 XO35LUCME0, YCTAaHOBICHHOTO 00pasia.

KOHTPOJIbHBIE BOITPOCHI UTOI'OBOM ATTECTAILIUA

Bomnpoc 1. - Kakoe naBnenne o0bIYHO OKA3bIBAET MAaHOMETP?
a. JaBJICHHE BaKyyMa

b. nu36eITouHOE

c. armocepHoe

d. abcomoTHOE

Bonpoc 2. - CornacHo 3akony Ilackans mpu yBenMUEHUM NOBEPXHOCTHOI'O JABJICHUS, JIABJICHHE B
JIF000H TOUKE 00bEMA KUIKOCTHA

a. HC MCHJICTCsA

b. MEHsIeTCS B 3aBUCHMOCTH OT (DU3HUYECKUX CBOWCTB KHIKOCTH

C. YMEHBIIAETCA IPSIMOIIPOIOPIUOHAIBHO

d. yBeIMuMBaeTCs Ha Ty )K€ BEJIMYUHY

Bomnpoc 3. - C:xuMaeMOoCTb 3TO CBOMCTBO KUIKOCTH

a. I3MEHSATH CBOIO (POpPMY O[T ACHCTBUEM JaBICHHUS

b. cCOnpoTUBAATECS BO3ACUCTBUIO JIABIICHUS, HE U3MEHSS CBOIO (popmMy
C. U3MEHATH CBOM 00BEM IO NEMCTBUEM JaBICHUA

d. n3MeHsITh CBOI 00BEM 0€3 BO3IEHCTBUS TaBICHUS

Bomnpoc 4. - [lorepu Hanopa Ha y4acTKe BOJIOIIPOBOJHOM CETU HE 3aBUCHAT OT:
a. pacxoj/ia u JuaMerpa

b. ckopocTy ABMKEHUSI BOBI

C. CHUCTEMBI BOJOCHA0XKECHHUS

Bomnpoc 5. - BepoaTHOCTh AEHCTBUS CAaHUTAPHO-TEXHUUECKUX MTPUOOPOB HE 3aBHCHUT OT:
a. pacxojia BOJbI OHUM IPUOOPOM

b. Tuna Bogopaz00pHOI apMaTypsl

C. 00mIero uncia mpuoopoB U MOTPEOUTENCH

Bormpoc 6. - Uto Takoe cBoOoaubIN Harop Hf, M, B cucteme BHyTpeHHETO BOAOCHAOKEHNS?
a. Harmop Ha BBOJIC B 3JIaHUE

b. Hanop y BosiopazdopHoro mpudopa

C. HaIrmop y OCHOBAHHUSI BOJJOTIPOBOTHOTO CTOKA

Bonpoc 7. - Uto sBisieTcsl OCHOBHBIMU 3JIEMEHTaMHU BHYTPEHHETO BOJONIPOBOJA?
a. BBOJI, HACOCHBIE YCTaHOBKH, ITOJAIOIIUE U IUPKYJIALAOHHBIE CETH

b. BBOJI, BOJIOMEPHBII1 y3€1, CeTh BOJOMNPOBOA, apMaTypa

C. BBOJI, BOJJOMEPHBIN y3€J1, T0KAPHBIE KPaHBI, IOJUBOYHBIE BOJOIPOBOIBI
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Bomnpoc 14. - B xauecTBe 3arpy3ki KATHOHUTHBIX (PUIIBTPOB UCHIOIB3YETCH. .

a. KBapIlEBbIU MMECOK.

b. mpakTHYECKH HEPACTBOPUMBIH B BOJIE OPIraHUYECKHI NCKYCCTBEHHBIN MaTeprall.
C. MpaMOpHasi KPOIIKa.

Bomnpoc 15. - Kakue 3arpsa3Henus NOJIHOCTBIO YIAISIOTCA U3 BOJIbI TPU KOAryJIupOBaHUU?
ad. HOHBI TSAXKCEIIbIX METAJIJIIOB

b. B3BeLICHHBIE BEIIECTBA

c. CIIAB

Bormpoc 16. - Iy1s1 uero npuMeHsIFOT BOAOBO3AYIITHYIO TPOMBIBKY B CKOpOM (huiibTpe?

a. IJid YMCHBIICHUSA KOJIMYCCTBA ITPOMBIBOK

b. 11 yMeHbIIIEHUST pa3MepPOB BOAOOTBOISIINX YCTPOUCTB (7KeI000B, KaHAJIOB, TPYOOIIPOBOIOB)
C. AJId CHUXKCHUA pacxoda HpOMBIBHOI\/'I BOJBI

Bomnpoc 17. - K xakuM TexHOI0THsIM 00pabOTKH BOJIBI OTHOCUTCSI OOpaTHBII ocMoc?
a. K MeMOpaHHBIM.

b. K HOHHBIM METOIAM.

C. K METOJIaM OCaKJICHHSI.

Bomnpoc 18. - Ykaxurte ycnoBus BbINIaJeHNUS B3BECH B BEPTUKATILHOM OTCTOMHHKE:

a. CKOPOCTh BOCXO/ISIIIET0 MOTOKA OOJBIIIE CKOPOCTH BBIMAICHUS B3BECH

b. ckOopoCTb BbINaIeHNs B3BECH JIOJIKHA ObITh paBHA CKOPOCTH BOCXO/ISIIIETO MTOTOKA
C. CKOPOCTB BBIIIAACHUA B3BCCHU NOJIKHA GBITB 60.HBLHG CKOPOCTH BOCXOIALICTO ITOTOKA

Bormpoc 22. - Kak cnenyer 3amumaTts HaJ3eMHbBIC Ta30IIPOBOIBI OT aTMOC(HEPHOM KOPPO3Un?

a. MOKPBITHEM Ha OCHOBE OUTYMHBIX MACTHK;

b. MOKpHITHEM U3 JUIKUX JICHT;

C. TIOKPBITHEM, COCTOSIIIUM M3 JBYX CIIOEB TPYHTOBKM U JIBYX CJIOEB KpPACKH, JIaKa WUJIM SMaju JUIs
HapyXXHBIX pabOT IpU pacyeTHOU TeMIepaType BO3yXa B pallOHE CTPOUTENIbCTBA;

d. mokpeIiTHEM U3 Opur3oIa.

Bompoc 23. - VkaxuTe mocienoBaTeqbHOCTh YcTaHOBKH obopynoBanus ['PII1 mo xomy raza Ha HUTKe
peayLupOBaHUs.

a. punbTp, perymsatop aasienus, [13K, T1CK;

b. dunstp, [ICK, I13K, perynstop nasieHus;

c. punwtp, 13K, perymsarop nasnenus, [ICK;

d. puieTp, 113K, I1ICK, perynsarop naBieHus.

Bonpoc 24. - Kakoe TeopeTHuecKM HEOOXOIMMOE KOJIMYECTBO BO3JyXa TpeOyeTcs Ui CXKUTaHUS
MPUPOIHOTO raza?

a. 23-25 am’/am’;

b. 15 am*/um’ .

c. 4-5 um’/um’;

d. oxono 10 EM*/HM?;

Bonpoc 25. - Kakasg MakcumalibHasl TeMIIEpaTypa TEIJIOHOCUTENS JOMYCKAETCsl B CUCTEME OTOILICHUS
I'PII?

a. 130 °C

b. 95 °C

c.115°C

d. 105 °C

Bomnpoc 26. - Kak onpenensercss BpeMsi OKOHYaHUSI TPOTYBKHU Ta30MPOBOIOB?
a. 0 aHaIM3y MPOOBI MPOIYBAEMOW CMECH; MPH COAEpKaHWU Kuciopoja He Oonee 1% mpomayBku
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MO>KHO 3aKOHYUTE;
b. mo pacxoy rasa Ha MpOJyBKY.

C. HCXOJIsl M3 OIBITA JKCIUTyaTallHu;

d. o MPOIOIKUTENHHOCTH IPOLYBKH BO BPEMEHHU;

Bomnpoc 27. - Iukn Kapso:

a. COCTOUT U3 JIBYX PAaBHOBECHBIX U30TEPMHUUYECKHX U JIByX PAaBHOBECHBIX a1nabaTHBIX MTPOLECCOB
b. cocrout u3 ABYX PaBHOBCCHBIX MOJUTPOIHBIX U IBYX PAaBHOBCCHBIX a,Z[I/Ia6aTHBIX mponeccoB

C. COCTOMT U3 IBYX PABHOBECHBIX U30XOPHBIX U JABYX PAaBHOBECHBIX aMa0aTHBIX IPOLIECCOB

d. cocTouT U3 IByX paBHOBECHBIX M300apHBIX U JBYX PAaBHOBECHBIX ala0aTHBIX IPOLIECCOB

Bormpoc 28. - IIpomecc TemioodMeHa MEX 1y TOBEPXHOCTHIO TBEPIOTO TEIa U KUIKOCTHIO (Ta30M):
a. Ha3bIBAETCS TEIUIOTPOBOIHOCTHIO

b. Ha3bIBaeTCS TEMIOEMKOCTHIO

C. Ha3BIBAaeTCs TEIUIOOTaAUEH

d. Ha3wIBaeTCs TEIUIONIEpeAaUe

Bormpoc 29. - O pexxume Te4eHHSs )XKUIKOCTH B TPyOax CyAsIT MO:
a. kpurepuro Hyccenbra

b. kputepuro Pelinonbaca

c. kpurepuro IIpanaris

Bomnpoc 30. - TeriooOMeHHHKOM Ha3bIBAIOT anmapar, NpeIHa3HaYeHHbII:

a. Ul COOOIEHMS TEIJIOTHl OJHOMY M3 TEIUIOHOCHTENICH B pe3yibTaTe €ro COOOLIeHHS K APYromy
TEIUIOHOCHUTEIIIO

b.ui cOOOIIEHNS TEMJIOTHl OJHOMY W3 TEIUIOHOCHTENICH B pe3ylbTaTe €ro OTBOAA OT JAPYIroro
TEIUIOHOCUTES

C.JUISl TIO/IBOJIA TEIUIOTHI K TETIJIOHOCUTEISAM

d. 1751 OTBOJIA TETUIOTHI OT TEIJIOHOCUTENEH

Bonpoc 31. - IlepBblii 3aKOH TEPMOAMHAMUKH BBIPAKAETCS] YPABHEHUEM:
a. Q=dU+L

b. dQ=dU+dL

c. Q=U+L

Bomnpoc 32. - KII/] TerutoBoro aABuraTess paBeH OTHOIICHHUIO ...
a. MOJIE3HOU PabOTHI K TOCTOSTHHOM TEIUIOBOTO JIBUTATEIIS

b. sHEpruu, NOJy4eHHON OT HarpeBares, K MoJe3Hoi padoTe

C. 3aTpayeHHOI paboTHI K SHEPTUH, TOJTYYCHHOM OT HarpeBaTes
d. mone3Hoit pabOThI K PHEPTUH, TIOJYICHHOW OT HarpeBaTess

Bomnpoc 33. - HaznaueHue KoT1iia COCTOUT B

a. BBICBO60)KI[€HI/I€ HOTGHHH&HBHOﬁ SHCPIruu, 3aKJIFOYCHHON B TOILJIUBE U nepeaadyc €€ TEIJIOHOCUTEIO
b. cxxuranue TomiIMBa

C. TIOJIyYCHHE CBEXKETO Mmapa

d. monmy4yeHue ropsdeii BObI

€. MOJIy4eHHE TOpSYel BOIBI M CBEKEro mapa

Bomnpoc 34. - [IpuunHamu moTeps 3HEPrUuM MpH paboTe TEIJIOBOTO JIBUTATENS MOTYT OBITH

a.TOJIbKO TPEHHE MEXAY ABMKYIIUMHUCS YaCTSIMH IBUTATENs

b. ToBKO TeruIonepeaya OT HarpeToro raza (mapa) K ABUTaTeNio U OKPYKaIoIIei cpee

C. TPEHHE MEXAY ABMKYILIMMHUCS YacTsIMH JIBUTaTells U Terionepeaayda

Bonpoc 35. - Kakue MeponpusiTusi MOXXHO TpPEIUIOKHUTh, €CIM HE BBIMOJHSAIOTCS TpPEOOBaHHS K
TEIIOYCTONUNBOCTH HAPYKHOTO OTPAKJICHUS B TEIUIbI Iepnoy, T.e. ATB>A™1B ?

a. YBEIIMYUTH TEMIIEPATYPY BHYTPEHHETO BO3yXa.
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b. YMEHBIIUTH HHEPITUOHHOCTh OTPAYKICHHSL.

C. TOOUTHCS, 9TOOBI CIIOH Pe3KNX KoneOaHUl TeMiepaTypsl ObLT OJIFKe K BHYTPEHHEH TOBEPXHOCTH.

d. obGecrieunTh, YTOOBI CIOM PE3KUX KOJICOAHWN TeMIepaTypbl ObUT OJIMKEe K HAPY)KHOW TOBEPXHOCTH
WM YBEIHYUTH UHEPIUOHHOCTh OTPAKICHUS.

€. YBEITMYUTh COMPOTHBIICHHE TETUIONEPEIaur OTPaXKICHHSI.

Bormpoc 36. - [TokazaTe smopy U30BITOYHBIX JABICHUHN MPH t; = fy U CKOPOCTH Vi>0.
a. b. C.

Bompoc 37. - Kakue MeponpusTHs MOXHO TMPEIJIOKUTh, €CIIM HE BBIMOJHACTCS TpeOOBaHHUE
TEIJIOYCBOCHUS BHYTPEHHEH TOBEPXHOCTH MOJOB, T.€. Y>> Y" ?

a. yBenmnuuth Ro™.

b.ysenuuuts Ro? .

C.JUT BHYTPEHHEH MTOBEPXHOCTH T10JIA UCIIOIB30BaTh MaTeprai ¢ OOIbIIM KO3(PHUIIHEHTOM S.

d.nsis BHyTpeHHEH MOBEPXHOCTH I10JIa UCIIOIB30BaTh MaTepHall C MaJIbIM KO3 UIIEHTOM S.

e. yennuuth D nepBoro ciosl.

Bompoc 38. - Kak 3aBucur TteruioBass Harpyska Q, BT, cucrem oTOmJIeHHS, BEHTWISAIUH U
KOHJIUIIMOHUPOBAHUS BO3/TyXa OT KO3 (HUIHEHTa 00ECTICYCHHOCTUKOM(POPTHBIX YCIOBUI?

a.He 3aBUcHT Q oT Kos.

b.3aBUCUT — MakcuMasbHas TerioBas Harpy3ka Q oyzaer npu Kos = 1,0

C.3aBUCHUT — MaKCcUMasbHas TeroBas Harpy3ka Q Oynet nmpu Kos = 0,8

d.3aBHCHUT, HO HE 3HAYUTEIHHO.

€. TeIIoBas Harpy3ka 3aBUCHT OT Ko, eciiu Oyaer Gombiie 2.

Bompoc 39. - Onpenenute ypaBHeHHE TEIUIOBOTO OallaHCa KOTEIBHOTO arperara

%=
b Q; = Ql+QE +Qa +Q}r +QS +QEM+QEM

Q:: = Qz -I—Qa —|—Q}r -|—QE +Q€L'I—|—ng

Bompoc 40. - Uto siBisieTcss OCHOBHON XapaKTEPUCTHKOM TOIUTHBA, XapaKTEPU3YIOIIEH SJHEPTeTUIECKYIO
LIEHHOCTH TOIInBa?

a. TeMIeparypa TOpeHus

b. TeMIieparypa BOCIUTAMCHECHHUS

C. TEIJIOTa CTOPaHUs TOTLTHUBA

d. CTOMMOCTB TOILIMBA

Bompoc 41. - Onpenenurte hopmMyity ajsi onpeaeneHus: pacXxo10B TOIUTHBA
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Dyacy Ai+Dpy-Ai

L
B= @z 100
a.
Dy (Bi—Aigy)
7]
B- Qr 100
B= D5
C.

Bompoc 42. - Kakumu TpeOoBaHUSIME HEOOXOUMO PYKOBOJICTBOBATHCS MPH BHIOOPE BBICOTHI TBIMOBOM
TpyOBI

a. BbIOEpUTE OIMH OTBET:

b. BeIcOTa ABIMOBOM TPYOBI ONPEEISIETCS BEICOTOM 3/1aHUSI KOTEJIBHON

C. BBICOTA JBIMOBOM TPYOBI OIPEEIISICTCS MAaTEPUATIOM, U3 KOTOPOTO OHA U3TOTOBJICHA

d. BBICOTa ABIMOBOHM TpPYOBI OMNpeAeNsIeTCsS U3 COOOpakeHWU oOecreuyeHruss HOPMATHUBHOTO 3HAYCHHS
paccerBaHMs BPEIHBIX BEIIECTB U HEOOXOAMMOMN AJII HOPMaTbHOU PabOTHI KOTIIOB TSITH (CAMOTSITH)

Bompoc 43. - Kakum o0pa3oMm oOmnpenensroTcsi pacdeTHas MPOU3BOJUTEIBHOCTh KOTEIBHOW U
KOJIMYECTBO YCTAHABIIMBAEMBIX B HEW KOTJIIOB?

a. cormacHo TpeboBanusM CII 89.13330.2016, mpu BBIYMCICHMHM PAcYETHOH NPOM3BOIUTEIHLHOCTH
KOTEJIbHON OMpPENEeNsIOTCS CyMMa pacueTHhIX YaCOBBIX pAcXOOB TEIUIa Ha HYKIbl OTOIUICHHUS,
BEHTWISIIIUM U KOHIUIIMOHUPOBAHUS B PEKHME MAKCHMAILHOTO MOTPEOJICHHS, PACUETHBIX PAacX0JI0B
teria Ha ' BC u TexHomornueckue Hy sl ¢ KodpuimeHTom 3amaca MOITHOCTH 1,2

b. cormacuo TpeboBanusiM CII 89.13330.2016, npu BBIUMCIEHUM PACUYETHON MPOU3BOIUTEIHLHOCTH
KOTEJIbHON OMpPENEeNsIOTCS CyMMa pacueTHbIX YacOBBIX pACXOOB TEIUIa Ha HYKIbl OTOIUICHHUS,
BEHTWISIIIMM U KOHJAMIIMOHUPOBAHUSI B PEXKUME CPEIHET0JJOBOrO MOTPEOJICHHUS, PACUETHBIX PACXO0JI0B
teria Ha ['BC u TexHomornyeckue HyKIbl, a TaKKe€ pacyeTHbIE 3HAYEHUS MOTEeph TEIjia TEIIOBBIMU
CEeTSIMH M Pacxo/ia Ha COOCTBEHHBIC HYXKIbI KOTEILHOM.

c. cormacHo TpeboBanusm CII 89.13330.2016, mpu BBIYHCICHHH PACUYETHOW IMPOU3BOJIUTEIHLHOCTH
KOTEJIbHON OIpeAeNIIOTCS CyMMa pacYeTHBIX YacOBBIX pAaCXOJIOB TeIla HAa HYXKIbl OTOIUICHUS,
BEHTWISIIUM U KOHJUIIMOHHUPOBAHUS B PEXKHME MaKCHMaJbHOTO MOTPeOJeHHs, pacueTHBIX PacXoJi0B
teria Ha ['BC u TexHOJIOrMYecKue HyX/bl, a TaKK€ pacyeTHbIC 3HAYEHUS MOTEpPhb TEIIa TETIOBBIMU
CEeTSIMH U Pacxo/ia Ha COOCTBEHHbIE HYXKIbl KOTEIbHON

Bormpoc 44. - KTo mpon3BOIUT BKIIOUEHNE W BBIKJIIOUEHUE TETUIOBBIX TYHKTOB M AOOHEHTCKUX CHCTEM,
a TaK»Ke pPeryJMpOBaHUE PAcX0/ia TEIIIOHOCUTENS?

a.TiepcoHaj MOTpeOUTENeH

b. coBMecTHO

C. IEPCOHAJ OpPraHU3alll, SKCIUTYaTUPYIOIIEeH TEIIOBYIO CETh

Bonpoc 45. - KrTo HeceT OTBETCTBEHHOCTh 32 COCTOSSHUE W MPABUIBHYIO SKCIUTyaTallUIO
BHYTPHJIOMOBOTO T'a30BOT0 000PYA0BaHMs?

a.0praHbl MECTHOTO CAMOYTIPaBJICHUS

b. sKCIUTyaTalmOHHBIE OPraHU3aIMK ra30BOTO X03siCTBa

c. MUC

Bompoc 46. - PaGoune, 3aHATBIE CTPOUTEITHCTBOM M JKCIUTyaTallMEd Ta30BOTO XO3SHCTBA, MPOXOISIT
IIPOBEPKY 3HAHUU

a.€)KeKBapTaIbHO

b. exeroaHo

C. €)KEMECSIYHO
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Bompoc 47. - Beraurarotces 1 U3 OCHOBHBIX TEILIONOTEPh, TETUIONMOTEPH JISI HEOOOTPEBAEMBIX TIOJIOB?
a. He BBIYUTAIOTCS
b. BeIUMTAOTCS

Bormpoc 48. - [laiiTe onpeneneHue TeMneparyphl.

a. (hu3uyeckas BeJIMYNHA, U3MEPEHHAS SMITUPUICCKUM ITyTEM

b. ¢usndeckas BenuunHa, XapaKTEPU3YIOIIas CTENEHb MOTPEIIHOCTH TETlIa

C. (hm3uueckas BeJIMYMHA XapaKTEPU3YIOIIas METEOPOIOTHIECKOE COCTOSTHIE BO3IyXa

Bompoc 49. - Kakas oTHOcHUTeIbHAS BIAKHOCTH JOJKHA OBITh B TOMEIIEHUSX OOIIECTBEHHBIX 3/1aHUH B
TeIIbIA eproa’?
a. He BeIIE 55 %
b. He HEXKE 65 %
c. He BhIIIE 65 %

Bomnpoc 50. - Kakyro Temneparypy cieayer NpUHUMAaTh, 4YTOOBI BEIOpaTh ONTHUMAJIBHBIN peXUM paboThI
CUCTEMBI OTOIIEHUSA?

a. abCOJIIOTHO MUHUMAJIbHAS TEMIIepaTypa

b. Temneparypa Hanbosee X0JI0THON MATHTHEBKH

C. TEeMIIEpaTypa XOJIOIHBIX CYTOK
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[Mpumensiercs 100-6anpHas cucTeMa OLIEHUBAHUS

PesynbTar 00ydeHus Komnonent [TonbrTKH MakcumanbHBIN Oamm™
PO-1, PO-2 [IpomexxyTouHOE TECTUpPOBAHUE IO 2 20
pasaeny (Moayito) 1
PO-1 [IpoMexkyTOUHOE TECTHUPOBAHUE IO 2 20
pazzaeny (Moayio) 6
PO-1, PO-3 [IpomexxyTouHOE TECTUpPOBaHUE MO 2 20
pasneny (Moayo) 7
PO-1, PO-3 [IpoMexkyTOUHOE TECTUPOBAHUE 10 2 20
paszaeny (Moayso) 8
PO-1, PO-2, PO-3 IIpoMe:xxkyTOUHOE TeCTHPOBAHNE 10 2 20
pasneiay (MoayJiro) 9
Hroro: 100
HauMmeHoBaHHe OLleHMBaeMoOro MakcuMAJIbHBIH 0211 IIpoxoxHoii 6an
MepOonpusITUs
Tekymuii KOHTPOJIb 100 60
[IpomexxyToOuHOE TECTUPOBAHUE K KaXKIOMY 100 60
MOJYJIIO
Hrorosas arrecranus 100 60
JAmnana3oHbl MIKAJbI OLEHUBAHUS CAAYM OueHka nponucbIo
3a4yera (100-0anbHasi MIKAJIA)
60-100 3a4TEHO
0-59 HE 3aUTEHO
JAmnana3oHbl IIKAJbI OLEHUBAHUS CAAYM OuneHka nponucbIo
IK3aMEHA M 3aIIUThI KyPCOBOI0 MPOEKTAa
(100-06anbHas mIKaaa)
90-100 Ot1nu4yHO
75-89 Xopouio
60-74 VY 10BIIETBOPUTENBHO
0-59 HeynosnerBopurenbHo

4. OPTAHUBALIMOHHO-IIEJATI'OI'HTYECKHUE YCJIIOBUSA PEAJIM3ALIUN

IMPOI'PAMMBbI

4.1 HopmatusHo-nnpaBoBoe odecneyenne Ilporpammel
- @enepanbHblii 3akoH Poccuiickoit @eneparum» ot 29.12.2012 1. Ne 273-03 «O6
obpaszoBanuu B Poccuiickoit ®enepanuu, penakuus ot 23.07.2013 r.;
- mpuka3 MuHHUCTEpPCTBAa HAyKW M BhIciiero oOpaszoBanus PD ot 24.03.2025 1. Ne266 «O06
YTBEP)KACHUM TMOPSJIKA W OpraHu3alldd OCYIIECTBICHHS O0O0pa3oBaTENbHON JEATEIbHOCTH 10
JIOTIOTHUTEIBHBIM TPO(ECCUOHATIBHBIM ITPOTPAMMaM)»
- mpuka3z Munzapasconpazsutus PO or 11.01.2011 r. Ne 1a «O6 yrBepxkaennu EmuHOTrO
KBJIM(UKAIIMOHHOTO CIPaBOYHUKA JOJDKHOCTEH pPYKOBOIUTENEH, CIEHUAINCTOB M  CIYXKaIIUX),
paznen «KBanudukamoHHble XapaKTEPUCTUKH JOJDKHOCTEH pPYKOBOAMTENEH U CIEUATNCTOB
BBICIIETO TPO(PECCHOHATIBHOTO U JIOTIOIHUTEIHLHOTO MPO(HEeCCHOHATEHOTO 00pa30BaAHUSM.
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4.2 Kagposoe o0ecnieuenue IlporpamMmmbi

K peanuzamun IlporpaMmel npuBieKaloTcss Hay4yHO-Tiegarorndyeckue pabGotnuku (HIIP),
UMeIoIIe BbICHIee OO0Opa3oBaHHe, COOTBEeTCTByomee mnpoduiao IIporpammsl, OTBedarome
KBAJTM(HUKAIIMOHHBIM TpeOOBaHUSAM, YKa3aHHBIM B KBAIM()UKALMOHHBIX CHPAaBOYHUKAX, M (WIIH)
npoeCCHOHATBHBIM CTaHAApPTaM, a TAKXKE MPAKTUYECKHE PaOOTHHUKH, OCYLIECTBISIONINE TPYJOBYIO
NeSTeNbHOCTh B MPOQPECCHOHANBHON cdepe, COOTBETCTBYIOMIEH MPO(heCcCHOHATBEHON NeATEIbHOCTH
IIporpammsl, B cooTBeTcTBUH €O cTraThell 331 TpynoBoro koaekca Poccuiickoit denepanun.

5. MATEPUAJIBHO-TEXHUYECKHE YCJIOBUSA PEAJIM3ALUU ITPOTI'PAMMBI

Hns peamuzanuu  mporpammbel @I'BOY BO MIVTY um. K.I'. Paszymockoro (IIKY)
pacrojaraeTr crueralbHbIMU TOMEUICHUSIMH, KOTOPbIE MPEJCTABIAIOT CO00M yueOHbIe ayAUTOPUH IS
MIPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHATUN MPAKTUYECKOTO TUIA, KYpCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHHUS KYPCOBBIX PaldOT), IPYHIOBBIX U MHAMBUAYAIbHBIX KOHCYNbTALUM, TEKYIIETO KOHTPOJIS
U MPOMEXKYTOYHOU aTTeCTallu, a TaKKe MOMEILIEHUS JIJIsi CaMOCTOSATEIbHON pabOThl U MOMEIICHHUS
JUTSL XpaHEHUS U TPOPUITAKTHIECKOTO 00CTy)KMBaHUS YI€OHOTO 000PYyTI0BaHMUS.

Jlis mpoBeneHUs 3aHIATHA JEKIMOHHOTO THMA WCIOJIB3YIOTCS ayJUTOPUHU, OCHAIICHHBIE
HabopamM# JIEMOHCTPAIMOHHOTO O0OpYHOBaHUS W y4eOHO-HATJSAHBIX MOCOOWH, 00ECTIeUnBAIOIINX
TEMaTUYECKHE WLTIOCTPAIMH, COOTBETCTBYIOIIUE MpOrpaMMaM IUCHUIUIMH (MOAyJei), padbodnm
y4eOHBIM MporpaMMaM AUCHHILTUH (Moayneii). [lepeueHb MaTepuaaIbHO-TEXHUUECKOTO 00ecIeueHus,
HEOOXOAMMOTro Ui peaju3allid MporpamMMbl, BKJIIOYAeT B ce0s J1abopaToOpHH, OCHAIICHHBIC
1abopaTOpPHBIM 000PYIOBAHUEM, B 3aBUCUMOCTHU OT CTENIEHU CIIOKHOCTH.

[Tomemienust Isi  CaMOCTOSITENIbHON pPabOThl OOYYAIOIIMXCS OCHAIEHBI KOMITHIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO TMOJKIIOYEHHs K ceTu "MHTepHer" m obecrieueHHMEeM J0CTymna B
ANEKTPOHHYI0 HWH(OPMAIMOHHO-00pPa30BaTENbHYI0 CpeAy OpraHu3aluh. B COOTBETCTBUH C
TpeOOBaHUSAMHU ISl peanu3anu obpazoBarenbHoil mporpammel @I'BOY BO MIVTY um. KI.
PazymoBckoro (IIKY) oOecrnieyeH HEOOXOAWMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOTrPAMMHOIO
o0ecrnedeHusl.

DNeKTpOHHO-OMOIMoTeuHass  cucremMa  (QJICKTpOHHAs  OMONMOTEKa) W AJICKTPOHHAS
nHpopManmonHo-oopazoBatenbHas cpena @I'BOY BO MIVTY um. K.I'. Pazymosckoro (IIKYVY)
obOecrieunBaer ogHOBpeMeHHBI goctyn 100 mporeHTOB  00ydYaromuxcss IO  Iporpamme.
OOyuaromumcsi o0ecrieueH JOCTYIl K COBPEMEHHBIM MpodecCHOHANBHBIM 0a3aM JaHHBIX U
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpEIENseTcs B pabouyux mporpammax
TUCIUTIIMH ~ (MOJyJie) ©  cucTeMarndecku oOHoBmsercs.  OOpaszoBarenbHas — Mporpamma
oOecrnieunBaeTcs yueOHO-METOIMYECKOM TOKYMEHTaluel U MaTepruaiaMy Mo BCeM y4eOHBIM Kypcam,
mucrurmuHaM — (MoaynsM).  CopepskaHue KaxAOW H3 ATHUX YYEOHBIX JUCHUIUIMH  (MOJIYJICH)
npeactarieHo B JokaabHO# cett ®T'BOY BO MI'VTY um. K.I'. Pazymosckoro (ITIKY).

[To xaxnol aucuuIuMHE CHOPMHUPOBAHBI pabovMe MPOrpaMMbl U y4eOHO-METOJMYECcKast
JOKYMEHTAIUs TUCHUIUINH, COJIEPKaIie METOINYSCKUE PEKOMEHIAINN TI0 U3YYCHUIO TUCITUTUINHEI,
ydeOHbIE MaTepHalibl (KOHCIEKTHl JICKIUH, KOHTPOJBHBIC 3aJaHHS, METOIUYECKHUE YKA3aHUS II0
BBITIOJTHEHUIO KYPCOBBIX, KOHTPOJIBHBIX PadOT, 00pa3Iisl TECTOB U T.11.). OOydaronyecs: U3 4ucia JuI]
C OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI 00ECMEYEeHBl TMEYaTHHIMU U  DAJICKTPOHHBIMU
o0pa3oBaTeNnbHBIMH pECypcaMu B (popmax, afalTHPOBAHHBIX K OTPAHUYCHUSM UX 30POBbSL.

5.1. Y4yeOHO-MeTOAMYEeCKOE 0O0ecrieYeHHe MPOrpaMMbl

Y4eOHO-MeTOAMUECKOe OOecredeHne y4eOHOro Mmporecca CO3[aHO W IPEACTABICHO B BHIE
Opomrrop 1O OTACIbHBIM TEMaM, JIUCHUIUIMHAM KYypCOB, YYEOHHKOB M Yy4YEOHBIX MOCOOMIA,
METOJIMYECKUX PEKOMEHIAIMH 10 W3YYEHUIO OTICNbHBIX JUCIHUIUIMH W TEM MPOrPaMMBI,
BBITIOJTHEHUIO 3aJaHUi U1 CaMOCTOSITENIbHON pabOThl; TECTaMH, MO3BOJISIIOIIMMU OLIEHUTh YPOBEHb
MOATOTOBKM ciymaTeneid. Pa3paboTaHel BOMPOCH JJISI TPOBEACHHS 3a4€TOB, JK3aMEHOB, U
METOJIMYECKUE PEKOMEHJAIMU MO TMOJrOTOBKE W 3alllUTe€ WTOTOBOW arTecTaluu. J(MCTaHIIMOHHOE
o0y4yeHHne IPOBOJUTCS C TIOMOIIBIO CETEBBIX TEXHOJIOTUH, 0€3 OTphIBA OT MPOU3BOICTBA.
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bubnuoreunsiit GOHT yKOMITJIEKTOBAH IMEYaTHBIMU U/WIIH 3IEKTPOHHBIMU U3JaHUSIMU OCHOBHOM
y4eOHOU TUTEPaTyphI MO NUCHUTUTHHAM

Kaxnpiii oOywaromuiicss oOecnedyeH JOCTYNIOM K DJIEKTPOHHO-OMOIMOTEYHOM cHcTeme,
CoNiepKallled W3JaHus TI0 OCHOBHBIM H3y4aeMbIM JUCIHUIUIMHAM, H C(HOPMHPOBAHHOW TIO
COTJIaCOBaHUIO C TMpaBooOiazaTesieM Y4YeOHOW W ydeOHO-METOIWYECKOW auTeparypbl. [lpm sTom
OJTHOBPEMEHHO MMEIOT WHIUBUIYAIbHBIA JocTyn K Takoit cucreme 100% oOyuarommuxcs.
DNEeKTPOHHO-OMOIMOTeYHAasT CUCTeMa OOECIeUMBAaeT BO3MOXHOCTh MHIUBUAYATHHOTO JIOCTYMA, AJIS
KaKJ0ro 00yJaromerocs U3 000 TOUKH, B KOTOPOW UMEETCs IOCTYII K ceTu MHTepHeT.

Jnis obydaromuxcst odecnedeH JoCTyI K ciaeaytoumm ObC:

http://elibrary.ru — Hay4Hast 37IeKTpOHHAsE OMOIMOTEKA,

http://www.iprbookshop.ru - 351eKTpOHHO-OMOINOTEUHASI CUCTEMA,
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6. Tpyxunuii, A.Jl. TemnoduxanuoHHble TNapoBble TYpOMHBI U TypOoyctanoBku / A.Jl.
Tpyxunuii, b.B. Jlomakun. — M. : MOU, 2003. — 540 c.

7. HaneB, C.B. I'a3oTypOuHBI M Mapora3oBbleé YCTaHOBKHM TEIJIOBBIX ayekTpocTanuuii / C.B.
[{anes, B.JI. Bypos, A.H. Pemuzos. — M: MOH, 2003. — 584 c.

8. beictpuukwuii, I.d. DHeprocunaoBoe 000pyJOBaHHE MPOMBINUIEHHBIX npeanpustuidi / [.O.
beictpurikmii. — M. : Axagemus, 2005. — 304 c.

9. Jleonkos, A.W. ITapoBbie 1 ra3oBbIe TYpOUHBI: KypcoBoe mpoektupoBanue / A.W. JIeoHKOB. —
M. : U3a-Bo MI'TY um. H.O. baymana, 1989. — 241 c.

10. ABC / mox pen. B.H. Jlykuna. — M., 2002. - T. 1,2. - 437 c.

11. Yepkacckuii, B.M. Hacocsl, BenTumnsatopsl, komrpeccopsl / B.M. Uepkacckuii. — M. : DHeprus,
1984. - 416 c.

12. ITnactuaun, [1.1. ITopmaeBsie kommnpeccopsl / [1.U. [Tnactuaun. — M. : Konoc, 2006. — T. 1. —
272 c.

13. I'pumutiua, A.M. Hacocbkl, BEHTHJISATOPHI, KOMIIPECCOPHl B HWHXEHEPHOM OOOPYIOBAaHUU
snanuit / A.M. I'pumutiua. — CII6. : ABOK Ceepo-3anan, 2006. — 210 c.

14. beictpurkuii, I'.®d. OcuHoBbl 3HepreTukn / I'.®. beictpunkuit. — M. : UHOPAM, 2005. — 278 c.

«Cmpoumenvuas meniogusuxay

1.

2.

3.

10.

Kynunos, A. CtpourtenbHas Terodusuka. Yaeonoe nocooue [Texct] / A. Kynunos. —-13x. 1-
e. —M.: «(Mudpa-M», 2016.

Manssuna, E.I'. CtpoutensHas Terodusuka. Yueobnoe nmocooue [Tekcr] / E.I'. MansiBuna . —
M. : MI'CY, 2011.

borocnosckuii, B.H. CrpoutenpHas Ttemnopusnka (Temiohu3nIecKue OCHOBBI OTOTUICHHSI,
BEHTWSIIUM U KOHIUIMOHHpoBaHus Bo3ayxa) [Texcr]| / B.H. Borocnosckuit. — U3a. 3-e. —
CII6.: ABOK «Ceepo-3amnan», 2006.

Tuxomupos, K.B. Temnorexnuka, TeruorazocHadxkenne u BeHTtwisius [Tekcr] / K.B.
Tuxomupos, E.C. Cepruenko. —-M.: OO0 «bACTET», 2009.

@®oxun, K.®. CrpoutenpHas TemJoTEeXHUKA orpaxkaarommx vactei szpanmii [Texcr] /K.®.
®oxun; mox pen. FO.A. Tabynmukosa, B.I'. 'arapuna. — M.: ABOK-ITPECC, 2006.

Epemkun, A.W. TernoBoit pexum 3nanuit [Tekcr]: yue6. mocobue / AWM. Epemkun, T.U.
Koponesa. —PoctoB-u//l.: ®ennkce, 2008.

CII  60.13330.2012  OromsieHue, BEHTWIALNMS W KOHAMLHMOHMPOBAaHUE  BO3JyXa.
AxtyanuzupoBanHas penakuus CHull 41-01-2003 [Tekcr]. — M.: Munperuon Poccun, 2012.
CII 131.13330.2012 CtpoutenpHas kaumatonorus. AxryanusuposanHas Bepcuss CHull 23-
01-99 [Tekcr]. — M.: Munperuon Poccun, 2012.

CII 50.13330.2012 Temnnosas 3ammra 31aHui. AkTyanuzupoBanHas penakuus CHull 23-02-
2003 [TekcTt]. — M.: Munperuon Poccun, 2012.

CII 54.13330.2011 3manus xuiible MHOTOKBapTUpHbIE. AKTyanu3upoBaHHas peaakuus CHull
31-01-2003 [Tekct]. — M.: Munperuon Poccuu, 2012.



1.

36
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M.: 2003.

[IpaBuna TEXHWYECKOM OSKCIUTyaTallMd W TpeOoBaHMA O€30MacHOCTH TpyAa B CHCTEMax
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6. JUCT PETUCTPALIUY U3MEHEHUM
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