ﬂ P ®ejepabHOE TOCYIAPCTBEHHOE OI0/PKETHOE 00Pa30BaTEIbLHOE YUPEKICHUE
' . BBICIIIETO 00pa30BaHHUS
L
. | | |
swEracy CAHKT-IIETEPBYPI'CKUU I'OCYJAPCTBEHHBIN

APXUTEKTYPHO-CTPOUTEJIbHBIN YHUBEPCUTET

Kadenpa TernorazocHaOx)eHUS ¥ BEHTUIISIIUN

YTBEPXIAIO

Haganpuamnk y‘lC6HO-MCTOI[I/I‘IeCKOFO YHpaBJICHUA

MuxannoBa MopnucaHo ynposoit
nognucolo: Muxaiinosa
AHHa OneroBHa Auna Onerosna

«29» urons 2023 r.

PABOYASI IPOTPAMMA JUCLHUTITAHBI (MOYJIST)

Fa30pacnpez(enHTenLHble CHUCTCMBI U ra30n0Tpe6n;1}01uee 060py,I[OBaHI/Ie

HarpaBJieHHue TOATrOTOBKH/crienaibHOCTD 13.04.01 TemosHepreTuka v TEIUIOTEXHUKA

HaNpaBJICHHOCTH (Mpoditk)/cnennanu3anus 00pa3oBaTeIbHON MPOTrpaMMbl DHEproodecneueHne
NpEeATPUATHI

®opma 00y4yeHus: oyHast

Cankr-IlerepOypr, 2023



1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[{enun ocBOEHUS TUCLUTUINHBIL:

W3ydyeHne 0OCOOEHHOCTEHl MPOEKTHUPOBAHUS M CTPOUTENBCTBA CHUCTEM Tra3opaclpeiesieHus W
ra3onoTpe0IeHnss KOMMYHaJIbHO-OBITOBBIX TOTPEOUTENEH, MPOMBIIUICHHBIX MTOTPEOUTENEN H KOTEIbHBIX.

W3ydyeHre BapHMaHTOB CHUCTEM Tra3opaclpeielieHusi M ra3onorpeOjeHus, BKIIOYAOIMIMMU B cebd
KOMMYHaJIbHO-OBITOBBIE TPEANPHUATHS, MPOMBIIIICHHBIX MOTpeOuTeNeil M KOTEIbHBIX, & TaKXKe MPUHIIUIIOB
BBIOOpA ONTUMAIIBHOTO BapHaHTa C TOUKH 3pEHUS SHEPTrod(PPEeKTUBHOCTH, KAMUTATBHBIX U SKCILTyaTallMOHHBIX
3aTpaT, HaJle)KHOCTH;

W3ydeHne BapuaHTOB PEKOHCTPYKILMU CHCTEM TI'a30CHA0KEHNS KOMMYHAIbHO-OBITOBBIX MPEANPUATUH,
MIPOMBIIIICHHBIX TOTPEOUTENCH U KOTEIBHBIX C

dakTopaMu, BIUSIOIIMMH Ha BEIOOP CUCTEMBI

O3HaKOMJIEHHE C COBPEMEHHBIM T'a30BbIM 000pyI0OBaHUEM MPEANPHUATHIA KOMMYHAJIBHOTO X03HCTBA, C
METOJIaMU pacyeTa U 0COOCHHOCTSIMU MPOEKTUPOBAHUS;

N3yueHne crioco0OB OpraHU3alny MPOU3BOACTBEHHO-TEXHOJOTHUECKHUE MTPOIIECCOB MPH CTPOUTEIHCTBE
CUCTEM ra30CHa0XKEHHUS;

W3ydeHne OCHOB OpraHU3alliy MPOU3BOICTBEHHOM, (PMHAHCOBO-XO3SIMICTBEHHOH JIESATEIIBHOCTH T'a30BBIX
XO3SICTB;

W3yueHre OCHOB IKCIEPTH3BI 1 HOPMATUBHO-TIPABOBOTO OOecTieueHNs] 00bEKTOB ra30pacipeeieHus U
ra3onoTpeOIeHus.

- u3y4yeHue TpeboBaHuil K pabouell JOKyMEHTAIINH;

- U3y4YEeHHE PEKUMOB NIOTpeOeHus U OanaHca ra3a, pacuera rooBoro noTpedaeHus rasa;

- U3YYEHHE CXEM M YCTPOMCTBA TOPOJCKUX CUCTEM ra30CHA0KEHUs, TUAPABINYECKIX PaCUeTOB T'a30BbIX
CeTel, TEXHUKO-IKOHOMUYECKUX PACUETOB;

- 03HaKOMJICHHE C COBPEMEHHBIMU METOJIaMU CTPOUTEIHCTBA CHCTEM I'a30CHA0KEHNUS,

- U3y4YEHHE YCTPOICTBA Ta30BbIX arperaToB, CIIOCOOOB OTBOJA IMPOIYKTOB CrOpaHUS M BEHTHJIALUU
MMOMEUIEHUH, TJI€ UCIOJIb3YETCSI Fa30BO€ TOILUIUBO;

- O3HAKOMJIEHME C MEpPONpPUATHUAMU 10 OE30MaCHOMY HCIIOJIb30BAHUIO Ta3a B KOTENbHBIX,
MIPOMBILIEHHBIX 1I€XaX U Ha MPEANPUATUSIX KOMMYHAIbHOTO XO35ICTBA;

- U3Yy4YeHHE CHOocOoOOB  OpraHu3alMd  MPOU3BOJCTBEHHO-TEXHOJIOIMYECKHE IPOLECCOB  IPH
CTPOUTENIBCTBE CUCTEM Ira30CHA0KEHUS;

- W3y4YeHHWE OCHOB OpraHU3aIlMU TPOU3BOJICTBEHHON, (HUHAHCOBO-XO3SHCTBEHHON JIESITEIBHOCTH
ra3oBBIX XO35HCTB;

- U3Yy4YCHHEC OCHOB 3KCIICPTU3bI U HOPMATUBHO-IIPABOBOI'O obOecreyeHns1 00BEKTOB ra3opacrnpeaciCHus 1
razonoTnefneHus.

2. IlepedyeHb NJAHMPYeMBIX Pe3yJabTATOB O0y4YeHHs] MO AUCHHUILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU A0CTHKEHHUs KOMIIeTeHIU

Kon u HanmeHnoBaHMe Kon u HaumeHoBaHue [Tnanupyemsble pe3ynbTaThl 00yYEHUS 10
KOMIIETEHIINH MHIMKATOpa JOCTHKEHUS JUCLHUIUIMHE, 00eCIeUnBaloINe JOCTHKEHUE
KOMITETEHIINHT IUTaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1
I1K-2 Crnoco0eH|I1K-2.3  IlpumeHnser  MeToAbl|3HAET
y4acTBOBaTh B OpraHU3alliy|MaTeMaTH4YEeCKOrO 1 [OCHOBBI METOJI0B MaTeMaTH4eCKOoro

MPOEKTHOM eATEeNbHOCTH  |(DU3MYECKOTO  MOJCIUPOBAHMS |MOIEITUPOBAHHIS
TEXHOJIOTUYECKHUX MPOLECCOB  |ymeeT

NNPUMCHAITH METOJABbI MAaTEMATHYICCKOI'O
MOJCIINPOBAHUSA K Pa3sIMYHbBIM
TCXHOJIOTUYCCKUM IIponeccamMm

BJajaeeT

0a30BbIM  YpOBHEM 3HaHUHl B  obOiactu
MaTeMaTH4eCKOr0 MOAEINPOBAHUS




[K-2 Crnoco6en|I1K-2.4 Ocy1iecTBisieT|3HaeT
y4acTBOBaTh B OpraHU3ally [[IPOCKTHPOBAHHE HOBBIX|0a3y COBpPEMEHHBIX TEXHOJOTHYECKHUX
MIPOEKTHOM JIEATEIbHOCTH  |TEXHOJOTMYECKHX MPOIIECCOB C|MPOLIECCOB
y4eTOM 33JlaHHbIX TpeOOBaHUI |ymeeT
IrPaMOTHO MPOEKTUPOBATH HOBBIC
TEXHOJOTHYECKHE MPOIIECChI
BJIajieeT
JOJKHBIM YPOBHEM TMOJATOTOBKM B 00JacTu
IPOEKTUPOBAHUA C YYETOM COBPEMEHHBIX
JITOPUTMOB TIpoIiecca
[1K-3 Crnocoben k|I[1K-3.1 OcymiecTBisieT|3HaeT
OpraHu3aluu pa3paboTKy  HOBOIO  METOJa|METOJUKU MHKEHEPHBIX PAaCYETOB
MIPOU3BOJICTBEHHOU WHXCHEPHBIX pacueToB|ymeeT
NesITeNIbHOCTH TEXHOJIOTUYECKHUX MapaMeTpOB H|MPaBHIbHO IPUMEHSTh METOJIUKH, B
000pyI0BaHUs 3aBUCHMOCTH OT TEXHOJIOTHYECKUX MTapaMeTpOB
1 000pyIOBaHUS
BJajieeT
METOJIaMU pacuera COBPEMEHHBIX
TEXHOJOTHICCKHIX apamMeTpoB "
o0opynoBaHus
[1K-3 Crniocoben k[IIK-3.2 IIpoBOAUT MOHHUTOPHHI|3HAeT
OpraHu3aluu WHHOBAIIMOHHBIX pa3pabOTOK B|MOHATHUS  MOHHTOPHUHTa  WHHOBAIIMOHHBIX
MIPOU3BOJICTBEHHOU chepe npodeccnoHaBHOM |pa3padoToK
JeSITeNIbHOCTH NEeSTeIbHOCTH UM aHAIU3UpPYeT|yMeeT
BO3MOXXHBIE PUCKH TIPH HWX|OCYIIECTBIATH MOHHTOPHHI pa3paboOTOK U
BHEJPEHUU MIPOU3BOIUTH AHAINU3 BO3MOKHBIX PUCKOB
BJajieeT
TEPMHUHOJIOTHEH MOHHUTOPHHTA
WHHOBAIIMOHHBIX Pa3paboOTOK
[1K-3 Cnocoben k|I1K-3.3 IIpoBoaut(3Haer
OpraHu3alu cepTu(UKAIIMOHHBIE HWCIBITAaHUSI[CUCTEMY  TpeOOBaHUM, OCOOEGHHOCTEH U
MIPOU3BOJICTBEHHOU U OCYIIECTBISIET pPa3pabOTKy|CBOWCTB, IPEIbABISIEMBIX K
JeSITeTbHOCTH CUCTEMBI MEHE/PKMEHTa|cepTH()DUKAITMOHHBIM UCTTBITAHUSM
KauecTBa ymeeT
OIICHWBATh CBOWCTBA M Ka4yecTBa CHCTEMBI
MEHEIKMEHTa
BJajeeT
CIOCOOHOCTHIO COBEpIIIEHCTBOBATH
CYLIECTBYIOIINE METO/IbI CEPTUPUKALIUU
[1K-3 Cnocoben k|[1K-3.4 OcymiecTBisieT|3HAET
OpTaHu3aIIH pa3paboTKy CXEMBI|KJIaCCU(UKAIINIO  BUJIOB  CYIISCTBYIOIINX
MIPOU3BOJICTBEHHOU aBTOMATHU3AINH MIPOIIECCOB|MPOIIECCOB aBTOMATU3AIIMH IPOU3BOJICTBA
JeSTEeTbHOCTH MIPOU3BOJICTBA ymeeT

aHATM3UPOBATH HOPMATHUBHO-TEXHHUYECKYIO
JOKYMEHTAITUIO M TPaBHiIa 3JIEKTPOYCTAHOBOK
(ITYD) B obOmactu aBTOMATH3UPOBAHHBIX
CUCTEM IIPOU3BOJICTBA

BJIajJieeT

TEPMHUHOJIOTHEN B o0nactu CUCTEM

aBTOMaTHU3allun




I1K-3 Cniocoben k|IIK-3.7 Ilpennaraer BapuaHTHI[3HAeT
OpraHu3aliuu WHHOBAIIMOHHBIX  pPEUICHUI B|COBpEMEHHbIE  pEIIeHHWS B  HH)XEHEPHBIX
MIPOU3BOJICTBEHHOU 3aBUCHMOCTH OT KOHKPETHBIX|CHCTEMax
NeSITeIbHOCTH YCIIOBUH BBIMOJHIEMBIX 3371a4  |ymeeT
rPaMOTHO TMPUMEHSATh 3HAHUA B 00OJacTH
UH)XCHEPHBIX CUCTEM
BJIajieeT
METOJaMH  MPUMEHEHHs]  HWHHOBAIIMOHHBIX
pELIeHU 17151 MHKEHEPHBIX CUCTEM
I1K-4 Cnoco0ben|I1K-4.1 OcyuiecTBisieT|3HaeT
OpPraHU30BBIBATH ylpaBieHue  OajaHcaMH  H|TEPMHHOJIOTHIO Ta30BOM OTpACIH
MIPOU3BOJICTBEHHBIN [IOCTaBKaMH rasa ymeer
mporecc B obnactu BBITIONTHATh TEXHUYECKHE H SKOHOMHYCCKHE
TPaHCIIOPTUPOBKHU u pacyeTsl 10 IPOEKTHBIM PELICHUSIM
UCIOJIb30BAHUS Ta3a BJIajeeT
OpraHM30BBIBaTH  KOMIUIEKC  paboT 1o
yIpaBJICHUIO OaTaHCaMU B TTIOCTaBKaMHU ra3a
[1K-4 Crioco6en|I1K-4.2 OcymiecTBisieT|3HaeT
OpPraHHU30BBIBATH OTepaTHUBHO-IUCIETYEPCKOE TEPMHUHOJIOTHIO  JMCIETYEPCKOH  Ta30BOU
MIPOU3BOJICTBEHHBIN yIpaBlieHUE Ta30BOM OTPACIBIO |0Tpaciu
mporecc B obrnactu ymeer
TPAHCIIOPTHPOBKHU u OCYIIECTBIISITh OTIepaTUBHBIH KOHTPOJIb,
UCIOJIb30BaHUs Ta3a OpraHU30BBIBATH PEMOHT ra3zoBOro
00opyI0BaHuUs
BJIajJieeT
HaBbIKAMU TEXHUUYECKOTO Ha/a30pa u

IPOBEICHUS aBapUHHO-PEMOHTHBIX padoT

[1K-4 Crnoco6en|I1K-4.3 OcymiecTBisieT|3HaeT

OpPraHHU30BBIBATH TUCTIETYEPCKO- TEPMHUHOJIOTHIO B obmactu HOBBIX

MIPOU3BO/ICTBEHHBIN TEXHOJIOTUYECKOE  YIIPABIICHUE|TPOU3BOJCTBEHHBIX  TEXHOJOTHH  Ta30BOU

mporecc B o0JacTu|razoBoii oTpacibio oTpaciu

TPAHCIIOPTHPOBKU " ymeeT

UCIOJIb30BaHUs Ta3a OILICHUBATh CBOIICTBa U KayecTBa
Oecrniepe0oitHOl  pabOThl OOBEKTOB Ta30BOMU
oTpaciu
BJajeeT
OpPTaHU3AIMOHHBIMA HABBIKAMH PYKOBOIHUTENS
npodeccnoHATEHBIME KOJIJICKTHBAMU

[1K-4 Cnoco6en|I1K-4.4 OcymiecTBisieT|3HaeT

OpPTraHHU30BBIBATH obOecrieueHne  MPOMBINIICHHOW |HOPMATHBHO-TEXHUYECKYI0O 0a3y B oOjacTw

MIPOU3BO/ICTBEHHBIN 0e30MacHOCTH MIPH|TIPOMBIIIIEHHOH 6€30MMacHOCTH

poIIecc B o0JacTH [9KCIUTyaTallud  00OpYy/IOBaHMSI,|yMeeT

TPAHCTIOPTHPOBKHU u[paboTaromero moJa JaBIEHUEM,|OCYIIECTBISATH COBPEMEHHBIE MEPOMPHUATHS TIO

HCIIOJIB30BaHHUA Ira3a

W/WIH IOABEMHBIX COOPYKEHHM

MIPOMBIIIIJIEHHON 0€3011acHOCTH

BJajeeT

TepMHHOHOFHeﬁ COBpPEMCHHBIX HOPMAaTHBHBIX
UCTOYHUKOB U  (QelepalbHbIX 3aKOHOB B
00J1aCTH MPOMBIIIIIEHHON 0€30MaCHOCTH




I1K-5 Crnocoben|I1K-5.1  I[lpumMeHsieT  HaBBIKH|3HaAET
OpPraHHU30BBIBATH UCCIIETOBaHUM, TEXHUYECKHE pacueTsl UCCIIETyEeMBbIX
MIPOCKTHYIO U|IPOCKTHUPOBAHUS, MOHTaXKa U |UH)KEHEPHBIX CUCTEM
MIPOU3BOJICTBEHHYIO AKCILTyaTaluu COBpEMEHHBIX |yMeeT
NEATeNbHOCTh B 00sacTH|3HEprod((HeKTUBHBIX PUMEHSTh COBpPEMEHHBIE METO/BI
MIPUPOIOOX PAHHBIX TEIJIOreHePUPYIOLIUX TEXHUYECKUX pACUeTOB ISl IMPOECKTHPYEMbIX
TEXHOJIOTU I YCTaHOBOK, CHCTEM |HH)KEHEPHBIX CUCTEM
TEeII0ra30CHa0XKeHMs, BJajJeeT
OTOIUICHHS,  BEHTWIALMU  H|HAaBBIKAMH MPOrPAMMHOTO TMPOECKTHUPOBAHUS
KOH/JIMIIMOHUPOBAHMS BO3AyXa |MH)KEHEpHBIX cucteM, coctaBieHus 1110,
[TOC, cmMeTHOM JOKYMEHTAIIMU
I1K-5 Cnoco6en|I1K-5.2 [Ipumensier B[3HaeT
OpraHU30BBIBATH npodeccnoHanbHOM COBPEMEHHbIC  aJbTEpHATUBHBIE HCTOYHUKU
MPOCKTHYIO U|IeATeIbHOCTH METO/IbI pacyeTa 1| HEepruu
MIPOU3BOJICTBEHHYIO MPOEKTUPOBAHUSI ~ CHUCTEM  H|yMeeT
JESATeNbHOCTh B OOJIACTH|YCTaHOBOK Ha OCHOBE|IPOEKTUPOBATh  CUCTEMBl M  yCTaHOBKH,
MIPUPOIOOX PAHHBIX QIbTEPHATUBHBIX  HMCTOYHUKOB|paboTarolue Ha albTePHATHUBHBIX MCTOYHUKAX
TEXHOJIOTUH SHEPTUU SHEPIrUu
BJajJeeT
HaBBIKAMU 000CHOBaHUS IPUMEHEHHUS
aJIbTEePHATUBHBIX UCTOYHUKOB SHEPTUU
[1K-5 Crioco6en|I1K-5.3 [Ipumensier B[3HaeT
OpPraHHU30BBIBATH npodeccnoHanbHOM HOPMBI TI/IK B 00JIACTHU 3arps3HSIONINX BEIIECTB
MPOEKTHYIO U|IeqaTenbHOCTH METOABI|IPY  CTOPAaHWU  TOIUTMBHO-DHEPTETHUECKUX
MIPOU3BOJICTBEHHYIO CHIDKCHUS 3arpsi3HEeHUs [pECypcoB
JESATeNbHOCTh B OOJIACTH|OKPYXKArOIIEH cpeibl ymeeT
MIPUPOTOOX PAHHBIX BBITIOJHATh SKOJOTHYECKH pacyeT BPEIHbIX
TEXHOJIOTUH BBIOPOCOB npu CO)KUTaHUU

TOIJIMBHO-3HEPIreTUUECKUX PECYPCOB
BJajieeT

METOIUKON OINpeEIICHUs
BPEIHBIX BEIOPOCOB

paccCuBaHuA

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Jannas aucuumiauHa (MoAyib) BkItoueHa B biok «lucuummunsl, moxymu» b1.B.2.03 ocHoBHOIA
npodeccuoHaibHON 00pazoBaTenbHOU nporpaMMsbl 13.04.01 TermosHepreTuka v TEINIOTEXHUKA U OTHOCUTCS K
gacTu, GOpMUPYEMOIl yIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH yueOHOro MJyaHa.

Ne e/ ecTs A — Kon n HauMeHoBaHuE MHIUKATOpa
n/m pea YIOTHe et JIOCTHIKEHUS] KOMITETEHIIUU
1 [Opranuzamus npon3BOACTBEHHON NeATEILHOCTH OIIK-1.1, OIIK-1.2, OIIK-1.3
[1K-2.3, TIIK-2.4, TIK-3.1, IIK-3.2,
2 |TemnmorenepupymoIiirue yCTaHOBKH IK-3.3, IIK-3.4, TIIK-3.7, TIK-5.1,
I1K-5.2, TIK-5.3
Opranuzanus MPOU3BOJICTBEHHON JEATETbHOCTH (OCHOBHBIE MPOW3BOJCTBEHHO-DKOHOMUYECKHE
MOKa3aTeNn
PEIPUITHSI, TUTIOB, (OPM U METOJIOB OPraHU3alUU TPOU3BOICTBA)
TennoreHepupyronMe yCTaHOBKH (KiaccuduKaliys, TPUHIUI AHCTBUS, YeTpoicTBO TI'Y)
Ne Ko u HanMeHoBaHME WHANKATOPA
[Tocneayroniye AUCIUTIITMHBI
/Tt JIOCTHIKEHUST KOMITCTCHITUN
1 [Pecypco u sneprocoepexeHne B TEIIOIHEPTeTHKE [1K-2.4, TIK-5.1, TIK-5.2, TIK-5.3




KB (PUKAITMOHHOH paboThI

HO,I[FOTOBKa K mnOpoocaype 3alluTbl W 3alludTa BBIHYCKHOﬁ

VYK-1.1, VK-1.2,
YK-1.5, VK-1.6,
VK-2.3, VK-24,
VYK-3.2, VK-33,
VK-4.2, VK-4.3,
VYK-5.2, VK-53,

VYK-1.3, VK-1.4,
VK-2.1, VK-2.2,
YK-2.5, VK-3.1,
VK-3.4, VK-4.1,
VK-4.4, VK-5.1,
VK-6.1, VK-6.2,

YK-6.3, OIIK-1.1, OIIK-1.2, OIIK- 1.3,
OIIK-2.1, OIIK-2.2, OIIK-2.3, T1K-1.1,

MK-1.2, TIK-1.3, MK-1.4, MK-2.1,
MK-2.2, TIK-2.3, TK-2.4, TIK-2.5,
[K-3.1, TIK-3.2, MK-3.3, IIK-3.4,
MK-3.5, TIK-3.6, TK-3.7, TIK-4.1,
[IK-4.2, TIK-4.3, TK-4.4, TIK-5.1,
TK-5.2, TIK-5.3, TTK(LD)-1.1,
MK(D)-1.2, TIKID-1.3, TIK(D)-1.4,
TKAaN-1 5

4. O0beM AUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA aAKaJeMH4YeCKHX
YacoB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy oOyualuuxcsi ¢ nmpemnoaasarteieM (10 BHIAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yarmuxcs

Cemectp
W3 Hux yacel Ha
Bun yuebHolt paboThl Beero MPaKTHYECKYIO
4acoB 2
NOATOTOBKY
KonrakTHasi padoTa 64 64
Jlextmonneie 3ausatus (JIex) 32 0 32
[paxTuueckue 3austust (I1p) 32 32 32
HNuast koHTaKTHas padoTa, B TOM YHCJIeE: 15 15
KOHCYJBTAIHX TI0 KYpCOBOU paboTe (TIPOeKTy), 1 1
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTauio (crava 3a4era,
3ayeTa ¢ OIICHKOM; 3aIl1Ta KypCOBOW pabOThI 0,25 0,25
(mpoekTa); cmaya KOHTPOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO 0.95 0.95
(xoHCYNBTAIHUS TIEpe]] YK3aMEHOM U C/1ada DK3aMeHa) ' '
Yacbl Ha KOHTPOJIb 26,75 26,75
Camocrositen1bHas padora (CP) 123,75 123,75
OO0uast TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIsA)
yacer:| 216 216
3a4eTHbIEe eIUHHUIbI: 6 6
S. Copepxkanne AUCHHMIVIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOE MO pa3xejaM (TeMaM) € yYKa3aHHeM
OTBEICHHOI0 HA HUX KOJUYeCTBA aKaJleMUYeCKNX YaCOB U BU/0B Y4eOHbIX 3aHATUI
5.1. TemaTnyeckuii mjaaH JUCHUILUIMHBI (MOYJIS)
KonrakTtHas pabora (1o yuyeOHbIM
3aHATHSIM), Yac. Kong
WHAUKATOP
E- a
g | Jnexkuuu I13 JIP Bcero,
Ne Pa3ngensl [UCIUAILINHEL S CP JOCTHKEHHU
8 gac. o
W3 HUX Ha 13 HUX Ha W3 HUX Ha
MIPaKTH- MPaKTH- MPaKTH- KOMIICTCHIL
BCECTO YECKYIO BCECTO YECKYIO BCECTO YECKYIO numn
TOATro- MHOATO- THOJATO-
TOBKY TOBKY TOBKY




1. |1 paznen. OcobenHocTH
IPOEKTUPOBAHUS CUCTEM
ra3opacrnpe/eieHus u
ra3onoTpeOIeHusI.
["a3opacnpenenurenbHbIE
CUCTEMBI HACETICHHBIX ITYHKTOB H
MPOMBIIIICHHBIX 30H: TEPMUHBI [1K-2.3,
U OIpeesieHHs; Oo0IIas cxema; [1K-2.4,
Kiaccuukanus CUCTEM [1IK-3.1,
ra3opacrpeeieHusl. [1K-3.3,
Knaccudukanust ra3omnpoBoioB. [1K-3.4,
[Ipucoenunenue mnoTpeduTENEH [1K-3.7,
1.1. 10
K Ta30BBIM ceTsIM. CXeMBI CUCTEM [1IK-4.1,
ra3ocHa0KeHHsL. OCHOBHEIE [1K-4.2,
MTOHSATHUSA u KpUTEpUHU I1K-4.3,
HaJIC)KHOCTU I1IK-4.4,
pacnpenenuTeIbHbIX CHUCTEM. [1IK-5.2,
Certn ra3onoTpeOaeHus ITK-5.3
MPOMBIIIICHHBIX MPEATPUATHI U
KOTEJIbHBIX.
OcHoBHbIE KaTeropuu
noTpeoduTenei u METO/IbI
pacuera MOTPeOISIEMOTO HMH
ra3za. Hopmbl norpe6iienus rasa.
Pacuer razoBoro motrpebieHUs
rasa. I1K-2.3,
Pexxumbl  moTpebneHus — rasa. [1IK-2.4,
OcobenHoctu pexuma I1K-3.1,
noTpeliieHusi Ta3a OCHOBHBIMHU [1K-3.2,
KaTeropusiMu noTpedurene. I1K-3.4,
1.2. [T'omoBoii, HeJleTbHBIN u 16 [1K-3.7,
CYyTOYHBIN rpaduku IK-4.1,
notpelieHus rasa. [1K-4.2,
Koapdunnents [1K-4.4,
HEepaBHOMEpHOCTU. ['omoBast u [1K-5.2,
CyTOYHas HEPaBHOMEPHOCTH. ITK-5.3

Pacuer romoBoil M CyTOYHOU
HEPaBHOMEPHOCTH.
Omnpenenenue pacueTHBIX
pacxoloB Traza IO  BUAAM
notpeOuTenei.




I'mopaBnuueckuit pacuder

MPOMBIIIIEHHBIX CUCTEM
razocHabxenus. Omnpenenenue
noTephb JTaBJICHUS B
ra3omnpoBOIax HU3KOTO,
CPEIHETO U BBICOKOTO JIaBJICHUS. [1K-2.3,
Ornpenenenue pacyeTHBIX I1K-2.4,
pacxoJ0B Ta3a ISl y4YacTKOB. [1IK-3.1,
Ornpenenienne NMOTepb JTaBICHUS [1K-3.4,
13 B Ta3oNpoBOjax, 3aloOpHON U 16 [1K-3.7,
MPEIOXPAHUTENBHON apMarype, [1K-4.1,
bunpTpax raza, CdeTUMKaAX Trasa. I1K-4.2,
Koapduuuent cxumaemoctan u I1K-4.4,
€ro yd4eT IpH THAPABINYECKOM I1K-5.2,
pacuere. PacuerHbie (opmyibl, ITK-5.3
TaOJIUIBI U MOHOTpaMMBbI. Pacuet
MECTHBIX CONpPOTHUBJICHUM. YUeT
JOTIOTHUTETILHOTO JaBJICHUS,
BO3HUKAOIIIETO W3- 33 PAa3HOCTH
IUIOTHOCTEH Tra3a U BO3IyXa.
[1K-2.3,
Pacuer TYIUKOBBIX I1K-2.4,
Pa3BETBICHHBIX MW  KOJBIEBBIX [1K-3.1,
rasoBbix cereil. KonblieBble ceTn I1K-3.4,
14 |H WX OCHOBHBIC OTIMYHS OT 16 I1K-3.7,
TYIIMKOBBIX. Pacnpenenenune [1K-4.1,
TPaH3UTHBIX TIOTOKOB rasa. [1K-4.2,
I'mppaBinueckue PEKUMBI [1K-4.4,
ra3oBbIX CETEH. [1K-5.2,
IMK-5.3
IK-2.3,
[1K-2.4,
I1K-3.1,
TexHUKO-2KOHOMHYECKOE [1K-3.4,
000CHOBaHUE CXEMBI I1K-3.7,
1.5. [razocHaOxeHus HACEJICHHBIX 5 I1K-4.1,
IIYHKTOB ¥ COCPEHOTOYEHHBIX I1K-4.2,
noTpeduTene. [1K-4.4,
ITK-5.1,
[1K-5.2,
IK-5.3
2. |2 pasznen. CTpOUTEIBCTBO

CUCTEM ra3opacrpeieJIeHus 1
ra3onoTpeOaeHus




YCTpOUCTBO U KOHCTPYKLHH

ra30BbIX ceTeil. TpyOsI,
MaTtepuaibl TpyO, COpPTaMEHT, K-2.3
I'OCT. OTKIIIOUAIOIINE e
YCTPOMCTBA, apmarypa u gi:gi’
000opyI0BaHHE  Ta30MpPOBOJIOB. HK-BIZ,
OcHoBHbIE IpaBWJIa MPOKIAJIKH HK-3l 4’
5 1. |Fasonposonios Pa3IMYHbIX 5 K-3.7,
JIABJICHUH. K-4.1
[lepeceyenne  razompoBoaamu K-4 2’
€CTECTBEHHBIX U UCKYCCTBEHHBIX K- 4' 4’
MPEMSITCTBUM - BOJHBIX nperpaj, HK-S:Z:
MO/I3€MHBIX KOMMYHHUKAIUH.
Crooco0sn! COEIMHEHUA TIK-5.3
ra3ornpoBOJIOB. KoHntpous
CBapHbBIX COCAMHEHUU.
[1K-2.3,
[1K-2.4,
CocraBieHre HUCHOIHUTEIBHO- 31
TEXHUYECKOU JTOKYMEHTAILIUHN 35-3. 4’
[IPOU3BOJICTBA CTPOUTEIILHO- )
2.2. |MOHTQ)XXHBIX U 3aTOTOBHTEIBHBIX 5 IK-3.7,
paboT cucTeM IK-4.1,
razopacrpeieleHus u IK-4.2,
ra3onoTpeOeHusl. IK-4.4,
[1K-5.2,
IMK-5.3
I1K-2.3,
CocraBiieHHe UaHa IIK-2.4,
I1K-3.1,
CTPOUTENIBHOTO  MPOM3BOJICTBA IK-3.4
CHUCTEM Tra3opacnpeiicIcHus u '
I1K-3.7,
2.3. |razonorpebnenus. Kontponb u 3 K-4.1
MpUEMKa €3yJIbTaTOB '
C”prI/ITeHBHO-MOHTa)I;(HB}IIX IIK-4.2,
pabor. IIK-4.4,
I1K-5.2,
ITK-5.3
[1K-2.3,
[1K-2.4,
[1K-3.1,
["a30000pynoBanue [1K-3.4,
OTOIUTEIHHBIX u IK-3.7,
2.4. |MpOU3BOJACTBEHHBIX KOTEIHHBIX, 10 IK-4.1,
KOMMYHAaJIbHO- OBITOBBIX [1K-4.2,
IPEANPUATHIN. [1K-4.4,
I1K-5.1,
I1K-5.2,
I1K-5.3
3. |3 paszmen. OkcruryaTanus

CUCTEM ra3opacrpeieJIeHus 1
ra3onoTpeOIeHus




Opranuzanus HKCIUTyaTallH
CUCTEMBbI TrazopaclpesesieHuss U
ra3onoTpedaeHus. Cyx0b1
JKCILTyaTaluu. YnpasneHnue
pe)XKUMaMu OJa4yu raza. Yuer u

OastaHc rasa. IK-2.3,
[1K-2.4,
HcnblTaHue ra3onpoBOolOB U MK-3.1,
IpUeMKa UX B O3KCIUTyaTalulo.
. [1K-3.3,
OKcmlyaranys ra3oBblX CETEH.
OxpaHa Tpyna npu IK-3.4,
3.1. SKCITyaTALIH 13 I1K-3.7,
razopacrnpeieseHus u IK-4.1,
[1K-4.2,
ra3onoTpeOIcHHs.
[1K-4.4,
HpUI/ICOC,Z[I/IHeHI/Ie ra3onpoBOJIOB K IK-5.2,
JEHCTBYIOIIUM Ta30BBIM CETSIM. K5 3
KonTponb COCTOSTHUS
ra3omnpoBOJIOB.
[Tpodunaktuyeckoe
o0ciyXUBaHUE, TEKYyIIUH U
KaluTajIbHBIA PEMOHT.
[TyHKTBI pemynupoBaHUs Ta3a. I1K-2.3,
[lyck u ocranoska [IPT" (I'PY). [1K-2.4,
DKCIuTyaTanus BHYTPEHHUX IK-3.1,
ra3orpoBOJIOB u I1K-3.4,
39 ra30MCIIONIB3YIOIINX YCTaHOBOK. 13 [1K-3.7,
" (IIpoxyBka ra3onpoBOJIOB. [1K-4.1,
[TpoBepka TEePMETUYHOCTH I1K-4.2,
3aTBOPOB 3aIMOPHOM apMaTyphl. [1K-4.4,
[Tyck u OCTaHOBKa [1K-5.2,
Tra30MCHOIb3YOIINX YCTAHOBOK. ITK-5.3
Meponpusitusi o 00ecreyeHuto
0e30MacHOCTH B
ra3u(uuupyeMbIX TOMEIEHUSX. [1K-2.3,
BenTunanus momemieHus 1iexa, I1K-2.4,
KOTEJILHOTO 3aja. I1K-3.1,
JpiMoynanenue. [1K-3.4,
33 JlerkocOpacriBaemblie 13 I1K-3.7,
" |KOHCTPYKLIUH. TpeboBanus I1K-4.1,
MOo>KapHOH 0€30MacHOCTH. I1K-4.2,
ABTOMAaTHKa KOHTPOJIA [1K-4.4,
3ara3oBaHHOCTH B IOMEIICHUU I1K-5.2,
nexa U KOTEJIbHOrO  3ala. I1K-5.3

ABTOMAaTHKa MPOLIECCOB
TOPEHUS.




IToBbIIEHNE PKOHOMHYHOCTH H

[1K-2.3,

HAJIKHOCTH PabOTHI KOTJIOB TIPH gi'gi’
HCTIOJIb30BaHUU razoBOro '
TOILIUBA. T1K-3.4,
3.4. |PexoMeHIAIMN IO TPUMECHEHHIO 10 IIK-3.7,
ra30ropeoyHbIX YCTPOMCTB. IIK-4. %’
AHanu3  cocraBa  MPOJIYKTOB [1K-4.2,
CTOpaHMSL. ABTOMaTH3AIHS gi'gg’
MIPOIIECCOB PO3IKHUTA U TOPEHUSI. [IK-5.3
[1K-2.3,
[1K-2.4,
[1K-3.1,
Knaccugpukanuss u  OCHOBHBIC gi'gi’
OJICMCHTBI  T'a30BBIX T'OPCIIOK. '
3.5. Crooco0sb! OpraHu3alu 10 TK-3.7,
npoIiecca rOpeHHsL. [IK-4.1,
[1K-4.2,
[1K-4.4,
[1K-5.2,
I1K-5.3
4. |4 pasgen. [IpuponooxpaHHsle
MEPOTPUATHS TIPU
HCTIOJIb30BaHUU Ta30BOTO
TOILJIMBA B KOTEIBHBIX U
POMBIIIIICHHOCTH
OcHoBHbIE 3arpsiI3HUTENN
BO3AYIIHOTO  OacceiiHa, WX
BIMSHME HA OKPYIKAIOIIYIO CPEy [K-2.3,
¥ YEII0BEKA. IIK-2.4,
MeToabl CHHKEHUS BHLIOPOCOB [K-3.1,
3arpsa3HUTENEd ¢ TPOAYKTaMH [1K-3.4,
4.1 |cropaHusi. Onrumusanus 13 I1K-3.7,
pexuMa  pabOThl  KOTEIBHOIA. [1K-4.1,
[Tpumenenune COBPEMEHHBIX [K-4.2,
FOPENOYHBIX  YCTPOMCTB W [1K-4.4,
ABTOMATHKH [POLIECCOB FOPEHHUS. [K-5.2,
OuncTKa  YXOIAIIMX  Ta3oB, 11K-5.3
pacceriBaHME BPEIHBIX BEIICCTB
r aTMmactene
[1K-2.3,
[1K-2.4,
Omnpenenenne o0bemMa BHIOPOCOB I1K-3.1,
MIpUPOIHOTO rasa npu [1K-3.3,
TEXHOJIOTHYECKUX OTEepaIusaxX Ha [1K-3.4,
4.2. [razompoBojax. [Mopsaox 10 [1K-3.7,
orpezeneHus o0Bbema [1K-4.1,
NPUPOIHOTO rasa IpU [1K-4.2,
aBapUHHBIX BRIOpPOCAX. [1K-4.4,
I1K-5.2,
IMK-5.3
5. |5 pasmen. DkcnepTusa u

HOPMAaTHBHO-TIPABOBOE
obecneueHre 00bEKTOB
ra3opacrpe/eieHus 1
ra30mnoTpeOICHMSI.




5.1

I'ocynapcrBenHas u
HErocyJlapCTBeHHAasl SKCIEepTU3a
MIPOEKTHOMN JOKYMEHTAllUU
O00BEKTOB ra3zopacrpeseieHus u
ra3onorpelneHus. OKcHepTusa
MIPOMBIIIJICHHOW 0€30MacHOCTH
(I1b) mpoexrta OIIO (OnacHsbiii
[TpousBoacTBeHHbINT OOBEKT).

[1K-2.3,
I1K-2.4,
I1K-3.1,
I1K-3.4,
[1K-3.7,
I1K-4.1,
[1K-4.2,
I1K-4.3,
I1K-4.4,
[1K-5.2,
I1K-5.3

5.2.

[IpaBoBass W  HOpPMAaTHUBHO-
TEXHUYECKass JIOKYMEHTAIUs B
obnacTu ra3ocHa0OXeHus.
AKTyanuzamusi  JEUCTBYIOLIUX
HOPM.

2 6,75| 8,75

I1K-2.3,
[1K-2.4,
I1K-3.1,
[1K-3.4,
I1K-3.7,
I1K-4.1,
I1K-4.2,
[1K-4.3,
[1K-4.4,
[1K-5.2,
[1K-5.3

6 paznen. MHas koHTaKTHAst
pabora

6.1.

WNnas xoHTakTHas padbora

1,25

[1K-2.3,
[1K-2.4,
I1K-3.1,
[1K-3.4,
I1K-3.7,
[1K-4.1,
I1K-4.2,
[1K-4.4,
I1K-5.2,
MK-5.3

7 paznen. KonTtpounb

7.1.

DK3aMeH

27

I1K-2.3,
[1K-2.4,
I1K-3.1,
[1K-3.2,
I1K-3.3,
[1K-3.4,
I1K-3.7,
[1K-4.1,
I1K-4.2,
[1K-4.3,
[1K-4.4,
[1K-5.1,
I1K-5.2,
INK-5.3

5.1. Jlexuun

No
pasn

HaumenoBanue paznena
¥ TEMBI IEKITHH

HaunmenoBanme u KpaTKoe CoaepKaHue JISKITUi

1

ra30paCHpeHCHI/ITCHBHBI Fa3opacnpeﬂenHTeanLIe CHUCTEMBI HACCIICHHBIX ITYHKTOB U MMPOMBIINIJICHHBIX
€ CUCTEMBI 30H: TEPMUHBI U OIIPEACIICHU A, oOmias cxema;




HACEJIEHHBIX TyHKTOB U
MIPOMBIIIICHHBIX 30H:
TEPMHHBI U OTIPE/ICTICHNS,
ob1as cxema;
KJIaCCU(PUKAIUS CUCTEM
razopacrpe/iecHusl.
Knaccudukanus
ra3onpoBOJIOB.
IIpucoennuenue
noTpeOuTesnel K ra30BbIM
cersaM. CXeMbl CUCTEM
ra3ocHa0KeHHS.
OCHOBHBIE TTOHSTHUA U
KPUTEPUHU HAJEKHOCTH
pactpeaenuTeTbHBIX
cucrem. Cetn
ra3onorpeOacHus
MIPOMBIIIICHHBIX
HNPEANPUATHN U
KOTEJIbHBIX.

Kiaccuukanus CUCTEM ra3opacipeeeHHmsl. Knaccudukanus
razonpoBoioB. [Ipucoenunenne morpeduTeneii Kk razoBbiM ceTsiM. CxeMbl
cucteM ra3ocHaOxeHUs. OCHOBHBIE TIOHATHS W KPUTEPUU HAJSKHOCTH
pacnpenenurenbHblx cucteM. CeTH ra3onoTpeOieHHs] MPOMBIILICHHBIX
MPEANPUATHI U KOTEJIbHBIX.

OcHOBHBIE KaTErOpUH
noTpeduTeneii 1 MeTo bl
pacdera norpedaseMoro

nmu raza. Hopmsl

noTpeOeHus rasa.
Pacuer razoBoro

noTpedieHus rasa.

Pexumbl notpebiaeHus

ra3za. Oco6eHHOCTH
pexuma noTpedIeHus
ra3a OCHOBHbIMU
KaTEeropusiMu
notpedureneit. 'ogoBoM,
HEJEbHBIM U CYTOYHBII
rpaduku noTpedaeHus
raza. Koauuunentsr
HEPaBHOMEPHOCTH.
I'onoBast u cyrouHas
HEPaBHOMEPHOCTH.
Pacuer rogosoii u
CYyTOYHOU
HEPABHOMEPHOCTH.
OmnpeneneHne pac4eTHbIX
pacxozoB rasa 1o Buaam
noTpeduTenei.

OcHoBHbIE KaTeropuu NoTpeduTesnei 1 MeToAbl pacyera NoTpedasieMoro UMu
raza. Hopmsl motpe6nenus raza. Pacuer razoBoro nmorpebieHus rasa.
Pexxumbl moTpebiienus raza. OCOOEHHOCTH pexuma MOTpeOlIeHusl rasa
OCHOBHBIMM KaTeropusiMu 1notpeduteseid. ['oq0BoM, HENEIbHBIA U CYTOYHBIN
rpaduku notpedienus raza. Koaddummentsr HepaHoMepHocTu. ['onoBast u
CyTOYHas HEPaBHOMEPHOCTH. Pacuer roJ10BOM 51 CYTOYHOM
HEPaBHOMEPHOCTH.

OrmpezenieHne pacueTHBIX PACXO0B rasa 1o BujiaM MmoTpedurenei.

I'mppasinueckuil pacuer
MIPOMBIIIIJICHHBIX CUCTEM
ra3oCHa0KeHUsI.
Ornpenenenue noTepb

l'unpaBnuueckuif  pacyeT TNPOMBIINUIEHHBIX CHCTEM  T'a30CHA0KEHHUS.
Onpenenenne MOTEPb AaBIEHUS B Ta30lpOBOAAX HU3KOIO, CPEOHETO U
BBICOKOro JaBieHus.  OmnpeneneHHe pacyeTHBIX pPAcXOJOB rasza i
ydacTkoB. OmnpeneneHne NMOTeph AABIECHUS B Tra3oNpoOBOJAX, 3alOpHOW U
MpelOXpaHUTENbHON  apMaType, (QuIbTpax rasa, CcuUeTyMKax Trasa.

KOE)(I)(I)I/II_II/ICHT CKUMACMOCTH U €TI0 Y4UCT IPU THAPABINYCCKOM pPACUCTC.




JABJICHUS B
ra3onpoBoJiax HU3KOIO,
CPEIHEr0 U BBICOKOIO
nasnenus. OnpezaeneHue
pacyeTHBIX PACXO/0B
ra3a Jjs y4acTKOB.
Onpenenenue norepb
JIaBJICHUS B
ra3onpoBoJiax, 3all0pPHON
U IIPENOXPAHUTEIBHON
apMarype, GuiIbTpax
ra3a, cueT4MKax rasa.
Koadduruent

C)KMMAaE€MOCTH U €ro y4yeT
IIPU TUJIPABINYECKOM
pacuere. PacueTHbie
(hopMyJIbI, TAOIHIIBI U
MOHOTpamMMsbl. Pacuer
MECTHBIX
CONIPOTUBJICHUI. YUeT
JIOTIOJTHUTEIBHOTO
JaBJICHUS,
BO3HUKAIOILIETO U3-3a
Pa3HOCTHU IUIOTHOCTEN
rasa 1 Bo3jyxa.

Pacuernsle ¢opmynbl, TaOMMIBI M MOHOTpaMMbl. Pacdyer MeECTHBIX

COHpOTI/IBHCHI/II\/'I. Vuer JOITIOJIHUTCIIBHOI'O JaBJICHHUA, BO3HUKAIOIICIO M3-3a
PasHOCTU IUIOTHOCTEH ra3a u BO3yXa.

Pacuer TynukoBbIX
Pa3BETBIEHHBIX U
KOJIBLIEBBIX Ta30BbIX
cereit. KonbIeBrle ceTH u
UX OCHOBHBIE OTJIMYHUSA OT

TYNTHUKOBBIX.
Pacnipenenenue
TPaH3UTHBIX IOTOKOB
rasa.
I'mppaBnnueckue
PEKHUMBI Fa30BbIX CETEH.

Pacuer TYIHKOBBIX PA3BCTBJICHHBIX U KOJIBIICBBIX I'a30BbIX ceTelt. KOJ'IBLIGBBIG
CCTU U UX OCHOBHBIC OTJIIMYHUA OT TYIIHMKOBBIX. PacnpeneneHHe TPAH3UTHBIX
IIOTOKOB I'a3a.

I'mppaBnnueckue pexuMBbl ra30BbIX CETEH.

TexHuko-
SKOHOMMYECKOE
000CHOBAHHE CXEMBI
ra3ocHa0OXeHus
HACEJIEHHBIX TyHKTOB U
COCPEIOTOYEHHBIX
MOTPEOUTEIIEH.

TexHNKO-?KOHOMHYECKOE 000CHOBAHHE CXEMbI Fa30CHA0KEHHS HACEIEHHBIX
IIYHKTOB U COCPEOTOUYEHHBIX OTpeOUTENEH.

YeTpoicTBO U
KOHCTPYKIIUHU Ta30BBIX
cereil. TpyOsl,
MaTepuaisl Tpyo,
copramenrt, ['OCT.
OTKITI04aroIme
YCTpOMCTBa, apMaTypa u

obopynoBaHue

YCTpolCTBO M KOHCTPYKLMHU Ta30BbIX ceTeill. TpyObl, martepuansl TpyoO,
coprament, 'OCT. OTkiroyaromiye ycTpoiicTBa, apMarypa 1 o00opyJJ0BaHue
ra3onpoBojioB. OCHOBHBIE IpaBHWIa NPOKIAJKH Ta30MpPOBOJOB Pa3IUYHBIX
JTaBJICHUU.

[Iepecedyenue ra3zonpoBoIaMH €CTECTBEHHBIX U MCKYCCTBEHHBIX MPEIIATCTBUI
- BOJHBIX IMperpaj, MOA3eMHbIX KOMMYHHKanMi. CrocoObl COeaMHEHUs
ra3onpoBoJ1oB. KOHTpOIb CBapHBIX COETMHEHU.

ra3onpoBOIOB.




OCHOBHBIE TpaBUJIa
MPOKJIAJAKU
ra3onpoBOJIOB
Pa3IMYHBIX JABJICHUM.
Ilepeceuenue
ra3onpoBoJilaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPENsATCTBUN - BOAHBIX
nperpaj, mo3eMHbIX
KOMMYHUKAaIWN.
Crnioco0Osl coennHeHus
ra3zonpoBojioB. KoHTpoiib
CBApHBIX COEIUHEHMUIA.

CocraBnenne
HUCIOJIHUTEIBHO-
TEXHUYECKOM
JIOKYMEHTAIUU
MPOM3BOJICTBA
CTPOUTEIBHO-
MOHTAQXKHBIX U
3aroTOBUTEIBHBIX padbOT
CHCTEM
razopacnpeeycHus u
ra3ornoTpeOcHusl.

CocrapieHrue HMCHOJHUTEIBHO-TEXHUYECKONW JTOKYMEHTAllUd MPOU3BOJICTBA
CTPOUTENbHO-MOHTaKHBIX u 3aroTOBUTEIIbHBIX pabor CUCTEM
ra3opacipeesieHus U ra30noTpedeHusl.

CocrasieHue 1iaHa
CTPOUTEIIBHOTO
IIPOU3BOJICTBA CUCTEM
ra3opacupeleNeHus u
ra3onoTpedaeHus.
KoHntposs n npuemka
pe3ynbTaToOB
CTPOUTEIIBHO-
MOHTQXHBIX Pa0OT.

CocraBnenue I1aHa CTPOUTENIBHOTO IPOM3BOJICTBA cUcTeM
ra3opacrpeeseHus u razonorpednaenus. KoHTpois U npueMka pe3ylbTaToB
CTPOUTEJILHO-MOHTAXHBIX Pa0OT.

I'azoo6opynoBanue
OTONUTEIILHBIX U
MIPOU3BOJICTBEHHBIX
KOTEJTbHBIX,
KOMMYHAaJIbHO-OBITOBBIX
MPEANPHUITHH.

I'a30000pynoBaHnEe OTONMUTENBHBIX UM TPOU3BOACTBEHHBIX KOTEIbHBIX,
KOMMYHaJIbHO-OBITOBBIX MPEANPUSATHI.

10

Opranuzanus
AKCIUTYaTaIliy CUCTEMBI
razopacnpeieieHus u
ra3onoTpeOaeHusI.
Cry»0blI SKCIUTYaTaIIH.
VYrpasnenue pexxumamu
II0JJauM Tra3a. YUeT u
OajaHc rasa.
HcneiTanue
ra3onpoBOJIOB U IPHEMKA
UX B KCILTyaTalHIo.
DKCIUTyaTanus ra30BbIX

Opranuzanus JKCIUTyaTaluu CHUCTEMBI razopacnpenencHus u
razonorpednenus. CayxObl SKCIITyaTallui. YIpaBlIeHUE peKUMaMu MoAaun
raza. Yuer u 6anaHc rasa.
HcnbiTanue ra3onpoBoIOB M IMIPUEMKA UX B 3KCIUTYyaTallUI0. DKCIUTyaTalys
ra30BbIX CETEH.

OxpaHa TpyJia IpH KCIUTyaTalliy ra3opacrpeesieHus: U ra30noTpedaeHusl.
[IpucoenrHeHne ra3onpoBOAOB K ACUCTBYIOIIUM I'a30BbIM CETSM.
KonTponb cocrostHust razornpoBojoB. [Ipoduiiaktuueckoe oOcCiIyKHUBaHUE,
TEKYLIUN U KalIUTAJIbHBIA PEMOHT.




CETEH.

OxpaHa Tpyna npu
JKCIUTyaTaluuu
ra3opacupeeseHus u
ra3onorpeOaeHus.
[Ipucoenunenue
ra3oIpoBOJIOB K
JEACTBYIOLIMM Ia30BbIM
CeTAM.
KonTpoub cocrosaus
ra3onpoBOJIOB.
[Tpodmnaktuyeckoe
o0ciyX1UBaHUE, TEKYIIHHA
Y KallUTAJIbHBIA PEMOHT.
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IlynkTHI penynupoBaHus
ra3a. [lyck u octaHoBKa
[IPT" (I'PVY).
DKCIUTyaTalus
BHYTPEHHHUX
ra3onpoBOJIOB U
ra3oMcroIb3yIOINX
ycTaHoBoOK. [IpoayBka
razonpoBoJioB. [IpoBepka
F€PMETUYHOCTHU 3aTBOPOB
3allIOPHOM apMaTypsl.
Ilyck n octaHoBKa
ra3oMcroIb3yIOIINX
YCTaHOBOK.

[TynxTel penyunpoBanus ra3a. [Tyck u ocranoska [IPI" (I'PY). Okcnmyaranus
BHYTPEHHUX TIa30IIPOBOJOB M Ta30UCHOJb3YIOIMX YCTaHOBOK. IIpomyBka
ra3onpoBojioB. [IpoBepka repMeTHYHOCTH 3aTBOPOB 3aIOPHOM apMaTyphl.
ITyck n ocTaHOBKA Ia30MCHONb3YIOLUINX YCTAHOBOK.
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MeponpusTtus o
o0ecreyeHno
0€30MacHOCTH B
ra3uuIupyemMbIx
MTOMEIICHUSX.
Bentunsius nomenieHus
11exa, KOTEeJIbHOTO 3aJa.
JeiMoyznaneHnue.
JlerkocOpachkiBaeMble
KOHCTPYKIIUU.
TpeboBanust noxxapHoit
0€30MacHOCTH.
ABTOMAaTHKa KOHTPOJIS
3ara30BaHHOCTHU B
MTOMEIICHUH T1eXa ’
KOTEJIBHOTO 3aja.
ABTOMaTHKa MPOLECCOB
TOpPEHUS.

Meponpusitust 1o oOecrieueHuI0 0€30MacHOCTH B
MTOMEILEHUSAX.

Bentunsnus nomemieHuss Lexa, KOTeIpHOro 3ama. JIpIMoynaneHwue.
JlerkocOpaceiBaeMble KOHCTpYKIMU. TpeboBaHMs MOKapHOH 0E€30MacHOCTH.
ABTOMaTHKa KOHTPOJIS 3ara30BaHHOCTH B IOMEIIEHUHU II€Xa U KOTEIbHOIO

3aja. ABTOMaTHKa MMpoLEeCCOB rOpCHU.

razuuuupyemMbIx

13

IToBrIIEHNE
SKOHOMHUYHOCTH 1
HaJEKHOCTH PabOTHhI
KOTJIOB MpH
HMCIOJIb30BAaHUHU T'a30BOI0
TOILTMBA.

IloBpImIeHHE SKOHOMHUYHOCTHM M HaJAEKHOCTH pa6OTBI
HCIIOJIB30BaHHM I'a30BOI'0 TOIIJIMBA.

Pexomenmanyu 1o NPUMCHCHUIO Ta30TOPCIIOYHBIX YCTpOﬁCTB. Amnanus
coCTaBa IPOAYKTOB CropaHwus. ABTOoMaTu3amnus IMpoOLECCOB PO3KHUTa U
TropCHUA.

KOTJIOB IIpH




PexomMengammu 1o
MIPUMEHEHHUIO
ra3oropeaoyHbIX
YCTPOMCTB. AHANINU3
COCTaBa MPOJYKTOB
CrOpaHMUs.
ABTOMaTu3anusa
MPOIECCOB PO3KUTA U
TOPCHUSL.

14

Knaccudukanus n
OCHOBHBIE DJIEMEHTBI
ra30BBIX TOPETIOK.
CriocoObl opraHu3auu
IIPOIIeCCa TOPCHUS.

Knaccuukanuss ¥ OCHOBHBIE BIIEMEHTHI Ta30BbIX ropesok. CrocoOsl
OpraHM3aLUH POLIECCa TOPEHHUS.
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OcHoBHBIE 3arpsA3HUTENN
BO3AYIIHOTO OacceiiHa,
UX BIIMSHUE Ha
OKPY>KAIOILYIO Cpeny U
YeNoBeKa.
MeTtobl CHUKEHUS
BBIOPOCOB 3arpsi3HUTENEH
C IPOJYKTaMH CrOpaHusl.
OnTumu3anus pexxuma
paboThl KOTEILHOM.
[Tpumenenue
COBPEMEHHBIX
TOPEJIOYHBIX YCTPOUCTB U
ABTOMATHUKH MPOIECCOB
ropenus. Ouucrtka
YXOJSIIITUX Ta30B,
pacceuBaHNEe BPEIHBIX
BEIIIECTB B aTMocdepe.

OcHOBHBIE 3arpsi3HUTENM BO3AYIIHOTO OacceifHa, WX BIMSHHE Ha
OKPYKaIOIIYIO CPE/y U YeJIOBEKa.

MeToabl CHUXEHHUsT BBIOPOCOB 3arps3HUTENCH C MPOAYKTAMH CTOpPAHWMSL.
Ontummsanust pexuma paboThl KoTenbHOW. [IpMMeHeHHne COBpPEMEHHBIX
TOPEJIOYHBIX YCTPOMCTB W aBTOMATUKM TPOLECCOB TopeHus. Odyncrka

YXO4A1nX ra3oB, paCCCHBAHUC BPCAHBIX BCIICCTB B aTMocq)epe.
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Omnpenenenue oobema
BBIOPOCOB TIPUPOTHOTO
rasza npu
TEXHOJIOTUYCCKUX
orepanusix Ha
razonpoojax. [Topsaox
ornpezaeneHus: oobema
NPUPOIHOTO ra3a Mpu
aBapUIfHBIX BHIOPOCAX.

Ompenenenne oObeMa BHIOPOCOB MPUPOJAHOTO Ta3a MPU TEXHOJIOTHUECKUX
ormepanusax Ha razomnpoBoaax. [lopsaok ompeneneHus oObemMa MPUPOTHOTO
ra3a pu aBapuiHbBIX BBIOpOCAX.
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l'ocynapcrBenHas u
HErocyJ1apCTBEHHAs
JKCIEePTH3a MPOEKTHON
JIOKYMEHTAIlU1 0ObEKTOB
razopacnpeeseHus u
ra3onoTpedaeHus.
DKcnepTusa
IIPOMBILITIEHHOU
6e3omnacuHoct (I16)
npoekra OITO

l'ocymapcTBeHHass M HEroCyJapCTBEHHass  AKCHEPTHU3a  MPOEKTHOM
JOKyMEHTAIluu  OOBEKTOB  Ta30paclpefielieHusi ¢ Tra30noTpeOsIeHusI.
Okcneptuza npomeinieHHon 6e3omacHoctu (I16) mpoekra OINO (OnacHbiit
[IpousBoacTBeHHBIH OOBEKT).




(OnacHsrit
[Ipou3BoOaCTBEHHBIN
OOBeKT).
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[IpaBoBas 1 HOpMaTUBHO-
TEeXHHYECKas
JIOKyMEHTAIUs B 00J1aCTH
ra3ocHa0XeHHsI.
AKTyanusanus
NEHCTBYIOIIUX HOPM.

[IpaBoBast ¥ HOPMAaTHUBHO-TEXHUYECKash JOKYMEHTAIlMsi B  OOJIaCTH

ra3ocHa0XeHus. AKTyaau3anusl 1eHCTBYIOMNUX HOPM.

5.2. [IpakTuueckue 3aHsATUS

HaumenoBanue paznena

pﬁn M TEMBI TPAKTHHECKHX HaumenoBanue U copiepKaHue MPAKTUYECKUX 3aHITHI
3aHATHHI
OCHOBHBIE KaTErOpUH MOTPEOUTENCH U METO/IBI pacueTa HoTpedIsIeMOro HMU
OcHoBHbIe Kateropny |T33a. Hopmer notpebnenns rasa. Pacuer rasoBoro norpe0mnenus rasa.
notpeGuTeneii u Metospt [PEKUMBL MOTpeONeHus rasa. OCOOCHHOCTH peXMMa NMOTpeGICHUs rasa
pacuera notpeGsiemoro |OCHOBHBIMU KaTCrOPUAMH norpedurenei. '010Boi, HENENbHBINA M CyTOYHBIH
wv raza. Hopmsr  |TPadukn norpeGuenns rasa. Kospduuuents: nepaBaomepHocty. 'onosast u
norpeliieHns raza.  |CYTOUHas  HEPABHOMEPHOCTH. Pacuer  romoBoii M CyTOYHOH
Pacuer razoBoro HCPaBHOMCPHOCTH.
notpe6ienns raza. | ONPEACICHIE PACUETHBIX PACXO/IOB I'a3a 110 BUAM NOTPeOHTesei.
PexuMbl IoTpebierus |PACUCT  NOTPEOHOCTH B Ta3’0BOM M YCIOBHOM TOIUIMBE —OObeKTa
rasa. OcobensocTs  |[330CHAOKEHHS.
peKUMa MOTPEOIICHUSE
rasa OCHOBHBIMH
KaTeropusiMu
2 |morpebureneii. ['omoBoi,
HEJENbHBIM U CYyTOYHBIN
rpaduku noTpedaeHus
raza. KoapuunenTst
HEPABHOMEPHOCTH.
TomoBas u cyTouHas
HEPABHOMEPHOCTH.
Pacuer rogoBoii u
CYTOYHOM
HEPAaBHOMEPHOCTH.
Omnpenenenue pacueTHBIX
pAacxojIoB rasa Mo BUaaM
norpedurenei.
CuapaBaudeckuii  pacyeT MPOMBIIUICHHBIX — CHCTEM  Ta30CHAGKCHUSL.
5 Ormpesienienre 1MOTEPh JABICHUS B Ta30lMpOBOJAX HU3KOTO, CPEIHErO H
T'ujpaBIuyecknii pacuer |ppicokoro sapieHns.  ONpPEENeHHE DACUCTHBIX DACXOZOB rasa s
HPOMBIIUICHHBIX CUCTEM |yyactoB. OmpeneneHne IMOTEPh JABIEHUS B Ta30MpPOBOJAX, 3allOPHON U
Ta30CHA0KEHUS. NPEIOXPAHUTENbHOM  apMaType, (uibTpax rasa, CYETYHMKAX rasa.
Omnpenenienne mOTePh  |KoydpUumeHT CHUMAEMOCTH M €ro yd4eT NpH THAPABIMYECKOM pacHerTe.
3 AABJICHHA B TaOIHIIBI Pacuer MeCTHBIX

ra30IMpoBOIaX HU3KOTO,
CPEIHEr0 U BHICOKOTO

nasneHus. Onpeaenenne
pacUeTHBIX PACX0JIOB

Pacuernbie  ¢opmysbl, U MOHOI'DAaMMBI.
CONPOTHBIICHUI. Y4YeT NONOJIHHUTEIBHOTO NABIEHUS, BO3HUKAIOIIETO H3-3a
Pa3HOCTU IUIOTHOCTEH ra3a U BO3yXa.

I'mppaBnnyecknii pacyeT BHYTPEHHUX I'a30IPOBOOB.




rasa Jiyisi y4acTKOB.
Onpenenenue noTepb
JTaBJICHUS B
ra3onpoBoJiax, 3allOpHON
U IIPEIOXPAHUTEIBHON
apMarype, GuibTpax
rasa, C4eTYMKax rasa.
Koaddumuent
CKMMAEMOCTH U €T0 y4eT
IIPU TUJIPABINYECKOM
pacuere. PacueTHbie
(hopMyIbl, TAOIHIIB U
MOHOTpaMMsl. Pacuer
MECTHBIX
CONIPOTUBJICHUI. YUeT
JIOTIOJTHUTEIBHOTO
JABJICHUS,
BO3HMKAIOILIETO U3-3a
Pa3HOCTH IUIOTHOCTEN
ra3a u BO3/1yXa.

Pacuer TynukoBbIX
Pa3BETBIEHHBIX U
KOJIbIIEBBIX Ta30BbIX
cereil. Konbuessle cetn n
UX OCHOBHbIE OTJIMYHUS OT
TYNHUKOBBIX.
Pacnipenenenue
TPaH3UTHBIX IOTOKOB
rasa.
I'mppaBnuueckue
PEXUMBI ra30BbIX CETEM.

Pacyer TynnKOBBIX Pa3BETBICHHBIX U KOJIBLEBBIX ra30BbIX ceTell. KombiieBole
CETH U UX OCHOBHBIE OTIMYMSA OT TYNHKOBBIX. PacnpeneneHue TpaH3UTHBIX
IIOTOKOB rasa.

I'mppaBinueckue pexuMBbl ra30BbIX CETEH.

I'mppaBnuueckuii pacyeT HapyKHOTO ra3onpoBOJaA.

TexHuko- TexHUKO-?KOHOMHUYECKOE 000CHOBAHHE CXEMbI Fa30CHA0KEHHS HACEIEHHBIX
AKOHOMHYECKOE MYHKTOB U COCPEIOTOUYCHHBIX MOTPEOUTEIICH.
o0ocHOBaHUE cXeMbl | TeXHUKO-9KOHOMHUYECKUN pacdyeT, BRIOOp BapUaHTa CHCTEMbI Ta30CHA0KEHHS
ra3oCHa0XeHUs MpEeANPUATHS.
HACEJIEHHBIX MyHKTOB U
COCPENOTOYEHHBIX
MMOTPEOUTEIICH.

YerpoicTBoO U
KOHCTPYKLIUU Ta30BBIX
cereil. TpyOsl,
MaTepuaisl Tpyo,
copramenrt, ['OCT.
OTKJITIOYarone
YCTpPOMCTBA, apMaTypa u
obopynoBaHue
ra3onpoBOJIOB.
OcHOBHBIE TIpaBUIIa
MIPOKJIATKU
ra3onpoBoJIOB
pa3IMYHBIX JaBJICHUN.
[Tepeceuenne
ra3onpoBoiaMu

VYCTpolCTBO M KOHCTPYKIMM Ta30BbIX ceTedl. TpyObl, mMartepuaisl Tpyo,
coprament, 'OCT. OTkmtovaromue ycTpoicTBa, apMaTypa U 000pyaoBaHKE
ra3onpoBojioB. OCHOBHBIE NpaBUiIa MPOKIAJKH T'a30MPOBOJOB pa3IMYHBIX
JABJICHUN.

Ilepeceuenne razonpoBoiaMu €CTECTBEHHBIX U UCKYCCTBEHHBIX IPENIATCTBUN
- BOJHBIX Mperpaja, MOA3EeMHBIX KOMMYyHHKaui. CrocoObl coenuHeHus
ra3onpoBojioB. KOHTpoib CBapHBIX COETNHEHUN.

Omnpenenenne TpeOyeMO TONIIMHBI CTEHKH CTATBHOTO W TIOJIHATHICHOBOTO
ra3onpoBojia. KOHCTpYKTHBHBIA pacyeT Tra3mopoBOjia, MPOJIOKEHHOTO Ha
oropax, MoA00p BEIMYHHBI ITPOJIETA, TIOI00p JUAMETpPA OIOP.




€CTECTBEHHBIX U
UCKYCCTBEHHBIX
HPEMSTCTBUN - BOJHBIX
Iperpazn, noJ3eMHBIX
KOMMYHHUKAIUH.
CrniocoObl coeTMHEeHNs
razonpoBoioB. KoHTpoib
CBapHBIX COCAMHECHUN.
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Opranuzanus
9KCILTyaTalliu CUCTEMBbI
razopacnpe/iejeHus u
ra3zonorpeOaeHus.
Cy»0bl KCIUTYaTaIUH.
YnpasieHue pexumamMmu
M0JJayy ra3a. Yuer u
OaJtaHc rasa.
HcnbiTanue
ra3omnpoBOJIOB U MPHUEMKA
UX B OKCIUTyaTaIuIo.
DKcIuTyaTanus ra3oBbixX
CETeH.

OxpaHa Tpyna npu
JKCIUTyaTalluu
ra3opacupeeneHus u
ra3onoTpeOIcHHs.
[Ipucoenunenue
ra3oIpoBOJIOB K
JEHCTBYIOIUM Ta30BbIM
CETSIM.
KouTpons cocTosHus
ra3onpoBOJIOB.
[Tpodunaktuyeckoe
o0ciyXUBaHUE, TEKYIINH
Y KaluTalbHBI PEMOHT.

Opranu3zanus JKCILTyaTaluu CUCTEMBI ra3zopacupeeneHus U
razonorpetienus. CiyxObl SKCIUTyaTallui. Y IIPaBICHUE PEKUMaMU MOAAYu
raza. Yuer u 6ajaHc rasa.

HcnplTaHne ra3onpoBOiOB U NPUEMKA UX B DKCIUIyaTalMIO. DKCILTyaTalus
ra3oBbIX CETEH.

Oxpana Tpy/1a Npy dKCIUTyaTalluy ra30pacipeaeseHHs U Ta30noTpedIeHus.
[IpucoeauHenue ra3onpoBoI0B K AEUCTBYIOLUIUM [a30BbIM CETSM.

Kontpons coctosiHus razonpoBojoB. IIpoduiakruyeckoe oOciyKuBaHHE,
TEKYIIUH U KaIUTAJIBHBIA PEMOHT.

ITon6op u pacuer y3ia pacxojia rasa.
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[TyHKTBI penyrupoBaHus
ra3a. [lyck u octaHoBKa
[TPT (T'PY).
DKcrutyaTanus
BHYTPEHHHUX
ra3orpoBOJIOB U
ra30MCITONIB3YIOITNX
yctaHoBok. [IpogyBka
razonpoBoJioB. [IpoBepka
TEPMETUYHOCTHU 3aTBOPOB
3alI0pHOM apMaTypBl.
Ilyck u ocTaHoBKa
ra30MCITONIB3YIOITNX
YCTaHOBOK.

[TynxTe! penyunpoBanus ras3a. [Tyck u ocranoska [IPT (I'PY). Okcnmyaranus
BHYTPEHHHUX TIa30MpPOBOJOB M Ta30UCIOJB3YIOIUX ycTaHOBOK. I[IpomyBka
ra3onpoBoJioB. [IpoBepka repMeTHYHOCTH 3aTBOPOB 3aIOPHOW apMaTyphl.
ITyck u ocTaHOBKA ra30MCIOJIB3YIOIINX YCTAaHOBOK.

[TonGop u pacuer [1PT" (I'PY)
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Meponpustus 1o

Meponpusitust 1o oOecrneueHu0 0€30MacHOCTH B ra3uuUIUpyeMBbIX

00ecIeueHuI0

IIOMCIICHUAX.




0€30MMacCHOCTH B
ra3uuIupyeMbIx
MTOMETIEHUSX.
Bentumnsnus nomenieHus
1exa, KOTeJIbHOTO 3aa.
JpMoynanenue.
JlerxkocOpacreiBaemble
KOHCTPYKIUH.
TpeboBaHus MOXKapHOI
0e301acHOCTH.
ABTOMaTHKa KOHTPOJIS
3ara30BaHHOCTU B
MOMEIIEHUY TIeXa U
KOTEJIHOTO 3aJa.
ABTOMAaTHKa MTPOLIECCOB
TOpEHUSI.

BeHTI/IJ'ISII_II/ISI IIOMCIICHUA nexa, KOTCJIbHOI'O  3alia. I[I:IMOYI[&JICHI/IC.
JlerkocOpackiBaeMble KOHCTPYKITUU. TpeOoBaHMs TTOKapHOH OE30MacHOCTH.
ABTOMaTHKa KOHTPOJIA 3ara30BaHHOCTU B IMOMCIICHHHU II€Xa U KOTCIILHOI'O
3a7a. ABTOMaTHKa MPOIECCOB TOPEHHSL.

[TpoexkTupoBaHWe CHCTEMBI KOHTPOJS 3ara3oBaHHOCTH B Iiexe. Pacuer
CHCTEMBbI BEHTHJISIIIUH 1€Xa.
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OcHOBHbBIE 3arpsA3HUTEIN
BO3JIYIIIHOTO OaccelHa,
WX BJIMSHUE Ha
OKPYXKaIoIllyIO Cpeay U
YeJloBeKa.
MeTobl CHUXKEHUS
BBIOPOCOB 3arpsi3HUTEINEH
C MPOAYKTAMHU CTOPAHHUS.
OntuMuzanus pexxuma
paboThl KOTEIBHOM.
IIpumeHeHue
COBPEMEHHBIX
TOpPEJIOYHBIX YCTPOWCTB U
aBTOMATHKH MPOLIECCOB
ropenusi. OuncTka
YXOJAIIMX ra3os,
paccerBaHHUe BPEIHBIX
BEIIECTB B aTMochepe.

OcHOBHBIE 3arpsi3HUTENN BO3AyIIHOro OacceiiHa, WX BIUSHUE Ha
OKPY’KaIOILYIO CpEly U YEJIOBEKa.

MeToapl CHUXKEHHSI BBIOPOCOB 3arpsi3HUTENCH € MPOJYKTaMH CrOpaHUs.
OnTumuszanus pexuma pabdoTbl KoTenbHOW. [IpuMeHeHHe COBpEeMEHHBIX
TOPEJIOYHBIX YCTPOWCTB M AaBTOMATHKM IIPOLECCOB TopeHusa. Ouucrtka
YXOJSIIUX ra30B, paCCEMBaHUE BPEIHBIX BELIECTB B aTMOCHEpE.

Pacuer BBICOTHI IBIMOBOW TPYOBl AJII pacceMBaHMsI BPEIHBIX BEIIECTB B

aTMocdepe.

5.3. CamocrosiTenpHasi paboTa o

OyJarommxcs

No
pasn

HaumenoBanue pas3aciia
JAUCHUIIIIMHBI 1 TEMBI

ConeprxkaHne caMOCTOSITENLHON paboThI

l"azopacnpenenuTenbHbl
€ CUCTEMbI HaCeJIEHHBIX
ITYHKTOB U
MIPOMBIIIIJICHHBIX 30H:
TEPMUHBI ¥ OTIPEICIICHUS;
o01Ias cxema;
KJIacCU(PUKALIHS CHCTEM
ra3opacripe/ieIeHusl.
Knaccudukanus
ra3onpoBOJIOB.
[Ipucoenunenue
notpeduTeneit k

["azopacnpenenuTenbHbIE CUCTEMBI HACEIEHHBIX TYHKTOB U MPOMBILIIEHHBIX
30H: TEPMHHBI W OIpEICICHHS; OO0IIas cxema; KJIAaCCH(PUKAIHUSI CHUCTEM
razopacnpenenenus. Krnaccudukainus ra3onpoBoaoB. llpucoenuHenue
noTpeduTenei K ra3oBbIM ceTsiM. CxeMbl cCUcTeM Ta3ocHa0xeHusi. OCHOBHBIC
MOHATUS M KPUTEPUM HAJECKHOCTU pacupenenuTeabHbix cucrem. Certu
ra3onoTpeOaeHUs TPOMBITTUICHHBIX TPEINPUITANA U KOTEIbHBIX.




ra3oBEIM ceTsIM. CXeMBI
CHCTEM ra30CHAOKEHHS.
OCHOBHBIC TTIOHSTHSA B
KPUTEPUHU HAJEKHOCTU
pacipenenuTeIbHbIX
cucteM. Cetu
ra3onoTpeOaeHus
MPOMBIIUICHHBIX
MPEANPUATHI U
KOTEJILHBIX.

OcHOBHBIE KaTErOpuu
noTpeOuTeNnet 1 METOIbI
pacuera norpebiasieMoro

uMH rasza. Hopmsl

noTpebieHus rasa.
Pacuer razosoro

noTpebyieHus rasa.

Pesxxumbl motpebieHus

raza. Oco6eHHOCTH
pexumMa norpedseHus
ra3a OCHOBHBIMU
KaTeropusiMu
notpedureneit. 'ogoBoi,
HEJECIbHBIN U CYTOYHBIN
rpaduku noTpediaeHus
ra3a. KoadurmeHTs
HEPABHOMEPHOCTH.
l'onoBas u cyrounas
HEPaBHOMEPHOCTH.
Pacuer rogosoit u
CYTOYHOMU
HEPaBHOMEPHOCTH.
Omnpenenenre pacyeTHbIX
pacxoJIoB ra3a no BUaam
noTpeduTene.

OcHoBHbIE KaTeropuu NoTpeduTesnei u MeToAbl pacyera NoTpedasieMoro UMu
raza. Hopmsl motpe6nenus raza. Pacuer razoBoro nmorpebiaeHus rasa.
Pexumbl moTpebiienus raza. OCOOEHHOCTH pexuma MOTpeOseHusl rasa
OCHOBHBIMH KaTE€TOPHsIMHU 1OoTpeduTeneil. I '010Boil, HeeNbHBIA U CyTOYHBII
rpadguku noTpedaeHus raza. Kosddunuentsr HepaBHOMepHOCTH. ['010Bast 1
CyTOYHas HEPaBHOMEPHOCTH. Pacuer ro10BOM 5 CYTOYHOM
HEPaBHOMEPHOCTH.

OrmpezenieHne pacueTHBIX PACXO0B rasa 1o BuUjiaM MoTpedurenei.

I'mppaBinueckuil pacuer
ITPOMBIIIJIEHHBIX CUCTEM
ra3ocHaOXeHHsI.
Onpenenenne noreppb
JIaBJICHUS B
ra3onpoBoJiax HU3KOIO,
CPEIIHEro U BBICOKOTO
nasnenus. OnpeaeneHue
pacueTHBIX PacXoJI0B
ra3a Jjs y4acTKOB.
Onpenenenne noreppb
JIaBJICHUS B
ra3onpoBOJax, 3alIOPHON
u

I'mapaBnuueckuil  pacyeT NPOMBIIIJIEHHBIX  CHCTEM  T'a30CHAOKEHMS.
OmnpeneneHue noTepb JAaBICHUS B Ta30NpOBOAAX HU3KOIO, CPEIHEro U
BBICOKOrO JnaBieHus.  OmnpeneieHHe pacdeTHBIX pacxoJoB Tasza s
yuacTkoB. OmnpejeneHre MOTepb JaBJIECHUS B Ta30IpOBOJAX, 3allOPHOM U
NpEeJOXpaHUTEIbHONH  apMmarype, (QuIbTpax rasza, CUeTYMKax Trasa.
Kosddunment cxuMaeMocTd M €ro ydyeT NpU THIPABIMYECKOM pacyere.
Pacuernble ¢opmynbl, TaONMMIBI W MOHOTpaMMbL. PacueT MeECTHBIX
COIIPOTHBJIEHUM. YYeT JONOJIHUTENBHOIO JaBJICHUS, BO3HHUKAIOIIErO H3-3a
Pa3HOCTH IJIOTHOCTEN ra3a M BO3yXa.




IIPEAOXPaHUTEIIBHON
apmarype, GuiIbTpax
rasa, C4eTUMKax rasa.
Koaddumuent
C)KMMAaE€MOCTH U €ro yyeT
IIPU TUJIPABINYECKOM
pacuere. PacueTHbie
(hopMyIbl, TAOIHIIB U
MOHOTpaMMsl. Pacuer
MECTHBIX
CONIPOTUBJICHUI. YUeT
JIOTIOJTHUTEIBHOTO
JaBJICHUS,
BO3HMKAIOILIETO U3-32
Pa3HOCTH IUIOTHOCTEN
ra3a u BO3/1yXa.

Pacuer TynukoBbIX
Pa3BETBIIEHHBIX U
KOJIbIIEBBIX Ta30BbIX
cereil. KosbueBble cetn u
UX OCHOBHbIE OTJIMYHUS OT
TYINUKOBBIX.
Pacnipenenenue
TPAaH3UTHBIX IOTOKOB
rasa.
['mapaBianueckue
PEXUMBI ra30BbIX CETEM.

Pacyer TynMKOBBIX Pa3BETBICHHBIX U KOJIBIIEBBIX ra30BbIX ceTell. KosbiieBble
CETH M UX OCHOBHBIE OTIMYMSA OT TYNMKOBBIX. PacmpeneneHue TpaH3UTHBIX
IIOTOKOB rasa.

I'mppaBinueckue pexuMBbl ra30BbIX CETEH.

TexHuKo-
SKOHOMHYECKOE
000CHOBAHHE CXEMBI
ra3ocHa0xeHus
HACEJICHHBIX TyHKTOB U
COCPENOTOYEHHBIX
IMOTPEOUTEIICH.

TeXHUKO-9KOHOMUYECKOE 000CHOBAHHME CXEMBI Ia30CHA0KEHHS HACEIIEHHBIX
ITYHKTOB U COCPCAOTOUYCHHBIX HOTpG6HTCJ’ICfI.

YerpoicTBoO U
KOHCTPYKLIUU T'a30BBIX
cereil. TpyOsl,
MaTepuaisl Tpyo,
coprameHTt, ['OCT.
OTtkmroyaroniye
YCTPOMCTBA, apMarypa u
obopynoBaHue
ra3onpoBOJIOB.
OcHOBHBIE TIpaBUIIa
MIPOKJIATKU
ra3onpoBOJIOB
pa3IMYHBIX JaBJICHUN.
ITepeceuenne
ra3onpoBoiaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPEMSITCTBUN - BOJHBIX
nperpas, noJ3eMHbIX
KOMMYHHKAITHH.

VYCTpolCTBO M KOHCTPYKIMM Ta30BbIX ceTed. TpyObl, marepuaisl Tpyo,
coprament, 'OCT. OTkmitovaromue ycTpoicTBa, apMaTypa U 000pyaoBaHuE
ra3onpoBoioB. OCHOBHBIE TpaBHiIa NPOKIAJKH Ta30MPOBOJOB Pa3IMYHBIX
JABJICHUN.

Ilepeceuenne razonpoBoiaMy €CTECTBEHHBIX U UCKYCCTBEHHBIX IPENATCTBUN
- BOJHBIX IMperpaj, MoA3eMHBbIX KOMMYyHUKanMi. CrnocoObl coeluHEeHus
ra3onpoBo1oB. KOHTpoib CBapHBIX COEINHEHUN.




CrocoOsl coeqrnHEHNS
ra3onposoj1oB. Koutpoiun
CBApHBIX COCIUHEHMUIA.

CocraBnenne
HCIIOIHUTEILHO-
TEXHHYCCKOU
JIOKYMEHTAIUU
MIPOM3BOICTBA
CTPOUTEIBHO-
MOHTAa)KHBIX U
3aroTOBUTEIBHBIX PadOT
CHCTEM
razopacnpe/iejeHus u
ra3ornoTpeOaeHusl.

CocTaBiieHre HCIIOIHUTEILHO-TEXHUYECKOMN AOKYMCHTAallUMU IMPOHU3BOACTBA
CTPOUTEIBHO-MOHTAXXHBIX u 3arOTOBHTENBHBIX  paboT CHCTEM
ra3opacrpe/elieHHs ¥ ra301noTpedIeHusI.

CocrasieHue miaHa
CTPOUTEIIBHOTO
IIPOU3BOJICTBA CUCTEM
ra3opacupeleNeHus U
ra3onoTpedaeHus.
KoHntpous u npuemka
pE3yJIbTaTOB
CTPOUTEIIBLHO-
MOHTaXHBIX Pa0OT.

CocraBnenue I1aHa CTPOUTENIBHOTO IPOM3BOJICTBA cUcTeM
ra3opacrpeeseHus u razonorpednaenus. KoHTpois 1 npueMka pe3yibTaToB
CTPOUTEIILHO-MOHTAXHbIX Pa0OT.

l"azoo060pynoBanue
OTOIUTEIBHBIX U
MIPOU3BOJACTBEHHBIX
KOTEJIbHBIX,
KOMMYHAaJIbHO-OBITOBBIX
MPEANPHUSITUH.

I'a30000pynoBaHuEe OTONUTENBHBIX UM IPOU3BOACTBEHHBIX KOTEIbHbIX,
KOMMYHaJIbHO-OBITOBBIX MTPEANPUATHIA.
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Opraau3zanus
SKCIUTyaTalluu CUCTEMBI
razopacnpeieyeHus u
ra3onoTpeOaeHHs.
Cy0bl SKCIUTYaTaI1H.
VYnpaBneHue pexxumamu
MOJIayy ra3a. Yuer u
OanaHc rasa.
UcnbiTanue
ra3onpoBOJIOB U IPUEMKA
WX B DKCIUTyaTaIuIo.
DKCIuTyaTalus ra3oBbIX
ceTei.

Oxpana Tpyaa npu
JKCIUTyaTaIluu
razopacnpeieyeHus u
ra3onoTpeOaeHusI.
IIpucoennuenne
ra3oIpoBOJIOB K
JEHCTBYIOLIUM T'a30BbIM
CETSIM.
Kontposnb cocTostHus
ra3onpoBOJIOB.

Opranuzanus JKCILTyaTaluu CUCTEMBI ra3opacipeeeHus U
razonoTpetiaeHust. CiryKObl KCIUTyaTalluy. Y IPaBICHUE PEKUMAMU MTOaul
raza. Yuer u 6anaHc rasa.
HcnpiTanne ra3onpoBo/ioB U NMpPUEMKa UX B KCIUTyaTallUi0. DKCILTyaTalus
ra3oBBIX CETEM.

OxpaHa TpyJa npu SKCIUTyaTallMi ra3opacipeieseHus U ra3onoTpedaeHusl.
[IpucoeanHenne ra3onpoBoI0B K AEUCTBYIOLUIUM Ia30BbIM CETSM.
KonTpons cocrostHust razornpoBojoB. [Ipoduiiaktuueckoe oOcCityKUBaHUE,
TEKYILIUN U KallUTAJIbHBIA PEMOHT.




[Tpodunaktuueckoe
o0ciyXKMBaHUE, TEKYIIHA
1 KaIUTaJIbHBIH PEMOHT.
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IlynkTHI penynupoBaHus
ra3a. [lyck u octaHoBKa
IIPT" (I'PVY).
DKCIUTyaTalus
BHYTPEHHUX
ra3onpoBOJIOB U
ra3oMcCroIb3yIOIINUX
yctaHoBOK. [IpoagyBka
razonpoBoJioB. [IpoBepka
FEPMETUYHOCTHU 3aTBOPOB
3aIIOPHOM apMaTypsl.
Ilyck 1 octaHoBKa
ra3oMcroIb3yIOINX
YCTaHOBOK.

[TynxTel penyunpoBanus ra3a. I[Tyck u ocranoska I1PI" (I'PY). Okcrutyaranus
BHYTPEHHUX TIa30IIPOBOJOB M Ta30UCHOJb3YIOIMX YCTaHOBOK. IIpomyBka
ra3onpoBojioB. [IpoBepka repMeTHYHOCTU 3aTBOPOB 3alIOPHOM apMaTyphl.
ITyck n ocTaHOBKA ra30MCHONb3YOLINX YCTAHOBOK.
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MeponpusTtus no
obecrneyeHnIo
0€30I1aCHOCTH B
ra3uuIupyeMbIX
IMOMCIICHHSIX.
BeHTuaausa nomMenieHus
1exa, KOTeJILHOIO 3aJa.
JpIMOy1asieHue.
JlerkocOpacbkiBaeMbIe
KOHCTPYKIIUU.
TpeboBanust noxxapHoit
0C30ITacCHOCTH.
ABTOMAaTHKa KOHTPOJIS
3ara30BaHHOCTH B
IIOMEIICHUY IIeXa 1
KOTEJIBHOTO 3aJa.
ABTOMAaTHKa ITPOIIECCOB
TOpPEHUS.

Meponpusitust 1o oOecnedyeHuto Oe30MacHOCTH B
MTOMEIEHUSX.

Bentwisiiiuss  momemeHus  1iexa, KOTeNbHOro 3ana. JlpIMoynaneHue.
JlerkocOpackiBaeMble KOHCTPYKIUU. TpeGoBaHMs MOXKapHON OE30MacCHOCTH.
ABTOMAaTHKa KOHTPOJISI 3ara30BaHHOCTH B MOMEIICHUH 11€Xa U KOTEJIHHOTO

3ajila. ABTOMaTHKa IIpoIeCCOB I'OpCHUs.

rasupuIupyeMbIxX
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IToBrIlIEHME
9KOHOMHYHOCTH U
HaJEKHOCTH PabOThI
KOTJIOB TIPH
HCIIO0JIL30BaHUH ra30BOr0
TOILJINBA.
Pexomenpanmu mo
MIPUMEHEHHUIO
ra3oropesioyHbIX
YCTPOWCTB. AHAIN3
COCTaBa MPOJYKTOB
CrOpaHMUSL.
ABTOMaTu3anusa
MPOLECCOB PO3KUTA U
TONCHUA

IloBpIIEHHE HSKOHOMHUYHOCTHM M  HAJEKHOCTH pa60TBI KOTJIOB
HCIIOJIB30BaHHM Ia30BOI'0 TOIIJIMBA.

Pexomenmanymu 1o INPUMCHCHHUIO Ta30TOPCIIOYHBIX YCTpOﬁCTB. Amnanus
coCTaBa IMPOAYKTOB CropaHmus. ABTOMaTH3anus MMpoHeCCOB PpO3KHUTa U

ropCHUA.

npu
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Knaccudukanus u
OCHOBHBIE DJIEMEHTEI

Knaccmbmcaum{ 1 OCHOBHBIC 3JICMCHTBI I'a30BbIX T'OPCJIOK. CnocoObl




r'a30BBIX TOPEJIOK.
CriocoObl opranu3zanuu
porecca ropeHusl.

opraHu3anuu nmpomnecca ropCHus.
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OcHoBHbIE 3arpsA3HUTENN
BO3YIIHOTO OacceiiHa,
UX BIIMSIHUE Ha
OKPY>KAIOILYIO Cpeny U
YyelloBeKa.
MeTtoabl CHUKEHUS
BBIOPOCOB 3arpsi3HUTENEH
C MPOJIYKTaMU CTOPaHUSI.
OnTumu3zanus pexxuma
paboOThI KOTEIHHOM.
[Ipumenenue
COBPEMEHHBIX
TOPEJIOYHBIX YCTPOUCTB U
ABTOMATHKH IPOIIECCOB
roperus. O4ncTKa
YXOJISIIIIUX Ta30B,
paccerBaHKe BPEIHBIX
BEIIECTB B aTMocdepe.

OcHoBHBIC 3arpsA3HUTCIIA  BO3AYUIHOTO GHCCCI\/JIHa, X BJIHMAHUEC Ha

OKPY’KaIOIYIO CPEAY U YEJIOBEKa.
MeToapl CHUXEHHMS BBIOPOCOB 3arps3HUTENEH C IMPOJYKTAMH CrOpPaHUS.
OnTtummzanusi pexuma padoTbl KoTeabHOW. [IpuMeHeHHe COBpEeMEHHBIX
TOpEJIOYHbIX YCTPOWCTB M ABTOMATUKHM IpoleccoB ropeHus. OuncTka
YXOJSIIMX ra30B, PACCEMBaHNE BPEIHBIX BELIECTB B aTMOCheEpe.
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Omnpenenenue oobema
BBEIOPOCOB TIPHPOTHOTO
rasza npu
TEXHOJIOTUYCCKUX
orepanusx Ha
razonposojax. [lopsaok
ornpezaeneHus: oobema
MIPUPOJIHOTO Ta3a Mpu
aBapUIfHBIX BHIOpOCAX.

Omnpenenenne o0beMa BBIOPOCOB MPHUPOIAHOTO Ta3a MPU TEXHOJIOTHYECKUX
orepanusax Ha rasompoBojax. [Topsgok ompeneseHuss o0bemMa MPUPOTHOTO
rasa pu aBapuiHbBIX BHIOpOCAX.
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I'ocynapcrBenHas u
HErocyJ1apcTBEHHas
9KCIIEPTHU3a IPOEKTHOU
JTIOKYMEHTAIMU 00BEKTOB
ra3opacnpeeseHus u
ra3ornoTpeOaeHusl.
Okcneprusa
MIPOMBILLIIEHHOW
6e3omacuoct (I16)
npoekta OI1O (OnacHsblit
[IpousBoacTBEHHBIN
OObeKT).

l'ocymapcTBeHHasT UM HEroCyJapCTBEHHas  SKCHEPTHU3a  MPOEKTHOM
JOKYMEHTallul  OOBEKTOB  ra3opaclpelieleHuss W ra3omnorpeOseHus..
Dkcneptuza npoMeinieHHon 6e3omacHoctu (I16) mpoekra OINO (OnacHbiit
[IpousBoacTBeHHBIH OOBEKT).
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IIpaBoBast 1 HOpMaTUBHO-
TeXHHYECKAas
JIOKYMEHTAIUS B 00J1aCTH
ra3oCHa0KeHUsI.
AKTyanusanus
JNEHCTBYIOIIUX HOPM.

HpaBOBaH )51 HOPMATUBHO-TCXHUYCCKAsA  JOKYMCHTALUA B obyactu

ra3ocHa0XeHusl. AKTyanu3aius J1eHCTBYIOINX HOPM.




6. MeTonuyeckue MaTepuaJbl 1JI CAMOCTOATEILHON padoThl 00yYAOIMXCS M0 JUCHUILINHE (MOIYJII0)

ITporpaMMoil TUCHUIUIMHBI NPEAYCMOTPEHO MPOBENEHUE JIEKIIMOHHBIX 3aHATUM, Ha KOTOPBIX AAETCs
OCHOBHOM CHCTEeMAaTU3MpPOBAaHHBIM MaTepual, a TakXKe MPaKTUYeCKHUX M J1aOpaTOPHBIX 3aHITHIA,
MPEIOIaraloIiuX 3aKperieHHe M3y4eHHOro Mmarepuaia U (HOpMUPOBAHHE Yy OOYYAIOUIMXCS HEOOXOAMMBIX
3HAHUM, YMEHUH U HABBIKOB.

Kpome TOro, BaKHEHIIMM 3TalloM U3YYEHHs JUCLUUIUIMHBI SIBISETCS CaMOCTOSITENIbHAs padbora
oOyyaroluxcsi € HCIOJIb30BAHUEM BCEX CPEICTB M BO3MOXHOCTEH COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTH.

B 06wem camocTosITensHOM pabOThI IO TUCIUILIMHE BKIIIOYACTCS CIeAyIoLIee:

- U3yYEHHUE TEOPETHUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLUIUIMHBL;

- IOATOTOBKA K MPAKTUYECKUM U JTaOOPATOPHBIM 3aHATHUSM;

- IOJArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYICHTOB;

- IOArOTOBKA K IK3aMEHY.

3aJ0roM yCIIEIIHOTO OCBOCHHUS STOW JUCLUHUIUIMHBI SIBISICTCS 0053aTENbHOE MOCEIICHUE JIEKIIMOHHBIX,
MPAKTUYECKUX U Ja00paTOPHBIX 3aHATUH, TaK KaK MPOIYCK OAHOrO (TeM 0oJjee, HECKOJIbKHUX) 3aHATHI MOXKET
OCJIOKHUTb OCBOCHHE pa3lenoB Kypca. Ha mpakTH4ecKuX 3aHATHAX MaTepHall, U3JI0KCHHBIM Ha JICKIUAX,
3aKpEIUISIETCS] B PaMKax BBIITOJIHEHUS TPAKTUYECKUX 3a/IaHUM, PEIIEHUS] TECTOB, peaau3alui UHAUBUAYaTIbHbIX
3alaHuil U Ipyrux ¢popM, npeaycMorpeHHbix PIT/I.

[Tpuctynas K U3y4EeHHUIO TUCHUIUIMHBI, HEOOXOAUMO B MEPBYIO OUepeab O3HAKOMHUTHCS COAEPKAHHEM
PIIJI, a Ttaxke METOAUYECKMMHU YKA3aHHSIMHU 10 OPTraHU3AIMH CAMOCTOSITEIHbHOW pabOThl U TMOATOTOBKU K
MPAKTUYECKUM U J1a00paTOPHBIM 3aHITHSIM.

[Tpu mOATOTOBKE K MPAKTUYECKUM H JJA0OPATOPHBIM 3aHATHSM M B pAMKaX CAMOCTOSITEIbHON paboTHI 1O
M3YYECHUIO TUCIUIUTMHBI 00yYaronumMcs He00X0IMMO:

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUHM MaTEpPHA U JONOJIHUTH €ro ¢ Y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

- IpU CaMOCTOSTEIIBHOM H3yYE€HUHM TEOPETHYECKOW TEMBI CJEJNaTh KOHCIIEKT, WCIOJb3Ys
pekomenoBanusle B PI1J[ ncrounukuy;

- BBIITOJIHUTH IIPAKTUYECKUE 3a/1aHNS B PAMKaX U3y4aeMON TEMBI;

- OTBETHTh Ha KOHTPOJIbHBIE BOMNPOCHI MO TeMme, Hcmoib3ys marepuansl POC, nubo rpynmnoBbie
VHJIMBH1yaJIbHBIC 3a/1aHMSI, IOArOTOBIECHHBIE NIPEIIOAABATENIEM;

- IOJITOTOBUTHCS K MMPOBEPOYHOI paboTe, MPeayCMOTPEHHOM B KOHTPOJIbHBIX TOUKAX;

- IOArOTOBUTHCA K IIPOMEXKYTOYHOU aTTECTALAH.

HTorom n3ydeHus JUCLMILINHBI SBJISETCS 3alMTa KypCOBOTO MPOEKTA U K3aMeH. DK3aMEH IIPOBOIUTCS
I10 PAaCIMCAHUIO Ha MOCIEAHEM ITPAKTUYECKOM 3aHATHH. POpMa IPOBEIEHN IK3aMEHA — TMCbMEHHBIN U YCTHBIN
OTBET Ha 9K3aMCHAIMOHHBIN OMJIeT, MO0 KOMIBbIOTEpHOE TecTUpoBaHKe B Moodle B ciiydae ynaneHHO# caadun
sk3ameHa. CTyJneHThl, HE MPOMIEIINE aTTeCTAlUI0 N0 TpaduKy, AOKHBI JIUKBUIUPOBATH 33J0KEHHOCTh B

7. OueHo4HbIe MATepHAJbI JJsl NMPOBEICHUs] TEKYLIero KOHTPOJISI YCIHEeBAEMOCTH M NMPOMEKYTOYHOM
aTTecTalMu 00y4aomMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHUEM 3TaIloOB UX (YOPMHUPOBAHMS B IPOILIECCE OCBOEHUS AUCIMITIINHBI

Ko n naumMeHnoBaHue

Ne KoHTponmpyemsie pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOil
/1 (Momy1s) cpencTaa
KOMIIETCHITIH
lNazopacnpenenurensHble CUCTEMBI
HACEJICHHBIX ITYHKTOB M MTPOMBINIUICHHBIX 30H:
TEPMHHBI W ONpEICNICHUs; O00Ilas cxema;
KJ'II;CCI/I(bI/IKaHI/IH EI/I?TGM razo acIrJIl eneneHHﬂ’ ITK-2.3, TIK-2.4, TTK-3.1, TTK-
pactip '| 3.3, TIK-3.4, TIK-3.7, TIK-4.1,
1 [Knaccuduxarmms ra3onpoBO/JIOB. TectupoBanue

[1K-4.2, I1K-4.3, [IK-4.4, ITK-

[Mpucoenuuenne TmOTPEOUTENEHl K Ta30BBIM
PHCOCH p 5.2, TIK-5.3

CCTAM. CxeMbl CHCTEM Ta30CHAOKEHHS.
OCHOBHBIE TOHATHS U KPUTCPHUH HAACIKHOCTH
pacipeacinuTCIbHbIX CUCTCM. Cetn




ra3onorpebaeHus
PSNPUSTHIA U KOTEIBHBIX.

MMPOMBIIIJICHHBIX

OCHOBHBIE  KAaT€TOpUHM  TMOTPEOUTENICH W
METOJIBI pacyera MOoTPeOIIEeMOro MMM Ta3a.
Hopwmer notpebienust rasa. Pacuer rasosoro
noTpedeHus rasa.

Pexumbl moTtpebienus raza. OcoOeHHOCTU
peXuMa TMOTpeOJIeHHs Tra3a OCHOBHBIMU
KaTeropusiMu  TTOTpeOuTeei. l'onosoi,
HEJEJIbHBIN U CYTOYHBIN rpaduKu
noTpeOIeHUs rasa. Koaddunmentor
HepaBHOMepHOCTH. ['ofoBass M cyrouHas
HepaBHOMEpHOCTH. Pacuer romgoBoil U
CYTOYHOW HEPABHOMEPHOCTH.

OrnpenenieHne pacyeTHBIX PacXo/OB ra3a Io

RUIAM TOoThefuTeneit

I1IK-2.3, 1IK-2.4, IIK-3.1, I1K-

3.2, IIK-3.4, I1K-3.7, IIK-4.1,

I1K-4.2, 11K-4.4, IIK-5.2, I1K-
5.3

TectupoBanue

I'mppaBinuecknii  pacyeT MPOMBIIUICHHBIX
cucTeM razocHabxenus. OnpezaeneHue noTepb
JIaBJICHHS B ra30IpPOBOAAX HU3KOT'O, CPEOHETO
U BbIcOKOro  pasieHusa. Omnpeznenenue
pacyeTHBIX pACXONOB Tra3a i1 Y4YacTKOB.
Onpenenenue OTEPh JIaBJICHUS B
ra3onpoBoJax, 3alI0pHON u
IpPEJOXPAaHUTEIbHON apMaTtype, GUIbTpax
raza, cuerunkax rasa. Koadoumment
C)KMMAEMOCTH U €ro y4der pu
TUAPABIHYECKOM pacuere. PacuerHble
(dopMmynbl, TabaUIBl 1 MOHOrpamMMbl. Pacuer
MECTHBIX COIPOTHUBIICHUM. Yyer
JOTIOJIHUTEILHOTO JaBJICHUS, BO3HUKAIOILETO
M3-32 PA3HOCTH IIJIOTHOCTEH T'a3a U BO31yXa.

MK-2.3, TIK-2.4, TIK-3.1, TIK-
3.4, IK-3.7, TIK-4.1, TIK-4.2,
TK-4.4, TIK-5.2, TIK-5.3

TectupoBanue

Pacyer  TymMKOBBIX  pa3BETBIEHHBIX U
KOJIBIIEBBIX Ta30BEIX ceTeil. KosbIiieBrie ceTn n
UX OCHOBHBIE OTJIIMYMS OT TYINUKOBBIX.
Pacnpenenenue TpaH3UTHBIX NOTOKOB Ta3a.
I'mapaBnuyeckue pexKUMBbI Ta30BbIX CETEH.

MK-2.3, TIK-2.4, TIK-3.1, TIK-
3.4, IK-3.7, TIK-4.1, TIK-4.2,
TIK-4.4, TIK-5.2, TIK-5.3

TectupoBanue

TexXHUKO-2KOHOMHYECKOE 000CHOBaHUE
CXEMBbI Ta30CHA0KEHUS HACCICHHBIX ITYHKTOB
" COCPCAOTOUCHHBIX HOTpe6I/ITeJ'IeI7L

TIK-2.3, TIK-2.4, TIK-3.1, TIK-

3.4, IK-3.7, TIK-4.1, TIK-4.2,

MIK-4.4, TIK-5.1, TIK-5.2, TIK-
5.3

TectupoBanue

YCTpolCcTBO U KOHCTPYKIIMM Ta30BBIX CETEM.
TpyOs1, matepuans! Tpy0, coprament, ['OCT.
OTkIiovaronye ycTpoiicTBa, apmarypa u
obopynoBanue Ta30mpoBoJoB. OCHOBHBIC
npaBuia MPOKJIAAKU ra3onpoBOJIOB
pa3IMYHBIX TaBICHUH.

[Iepeceuenue razonpoBoJaMHu €CTECTBEHHBIX
U HWCKYCCTBEHHBIX TMPEMATCTBUNA - BOJIHBIX
nperpan, IMOA3EMHBIX KOMMYHHUKAIUH.
CrrocoOBl COCTMHECHHUS ra3onpoBOJIOB.
KoHTposb cBapHBIX COETMHEHUN.

[1IK-2.3, IIK-2.4, [IK-3.1, ITK-

3.2, [IK-3.4, I1K-3.7, TIK-4.1,

[1K-4.2, I1K-4.4, TIK-5.2, ITK-
5.3

TectupoBanue

CocTaBiIeHUE UCIIOJIHUTEIBHO-

I1K-2.3, TIK-2.4, I1K-3.1, [IK

TectupoBanue




TEXHUYECCKOM JOKYMCHTAIlUU IIPOU3BOACTBA

CTPOUTEITbHO-MOHTAXKHBIX u| -3.4, I1IK-3.7, I[1K-4.1, I1K-4.2,
3arOTOBUTEIBHBIX pabot cucrem| IIK-4.4, I1K-5.2, I[IK-5.3
ra3zopacnpe/ielieHHsl U ra30noTpeOIeHus .

CocraBnenue TIaHa CTPOUTEIIBHOTO

npou3BojicTBa cucteM rasopacnpenenenus u| 11IK-2.3, 1IK-2.4, ITK-3.1, TIK-

8 |rasonmorpebnenusa. Konmrpons u mnpuemka| 3.4, [1IK-3.7, 1IK-4.1, [IK-4.2, |TecrupoBanue
pE3yIILTaTOB crpourtenbHo-mMoHTaxubix|  [1K-4.4, TIK-5.2, I1K-5.3
paboT.

["a30000pynoBaHue OTOMUTEIBHBIX u ITK-2.3, TIK-2.4, TIK=3.1, TTK-

9 |mpou3BOACTBEHHBIX KOTEJIbHBIX 3.4, 1IK-3.7, IIK-4.1, IIK-4.2, TectupoBanue

. ’| TIK-4.4, TIK-5.1, TIK-5.2, TIK-
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Opranuzanus SKCIUTyaTalluu CHCTEMBI

ra3opacrpesie;ieHusi H  ra3o0noTpeOsIeHus.

Ciryx0b1 AKCIUTyaTalyH. VYnpasnenue

peXMMaMH I0/1a4YM raza. Yduer u 0angaHc rasa.

HcnpiTanue ra3onpoBOJOB U MpUEMKa UX B

JKCIUTyaTaruio.  OJkcrnyaranus  ra3oBbix| [1K-2.3, TIK-2.4, TIK-3.1, [1K-

10 ceTeid. 3.3, I1IK-3.4, TIK-3.7, [1K-4.1, Tectnpoate
Oxpana Tpyna npu skcrutyataruu | [1K-4.2, [1K-4.4, TIK-5.2, TIK-
razopacnpe/eicHus U ra30noTpeOICHHS. 5.3
[Ipucoenunenue ra3onpoBoOJ0B K
JEHCTBYIOIIUM T'a30BbIM CETSIM.

KonTtpons COCTOSTHUS ra30MpoBOJIOB.

[Tpodunaktuyeckoe oOCTyKUBAHUE, TEKYIIHIA

Y KaIlUTAJIbHBIA PEMOHT.

IIynkrel penyumpoBanus rasa. Ilyck u

ocranoBka [IPI" (I'PY). DOxcmnyaranus

BHYTPEHHHX ra3ornpoBOJIOB u| 1IK-2.3, I1IK-2.4, IIK-3.1, IIK-

11 ra3oMCHOJb3YIOMMX YCTaHOBOK. Hpo;[yBKa 3.4, HK-3.7, HK-4.1, HK-4.2, TCCTI/IpOBaHI/Ie
razonpoBogos. Ilposepka repmernunoctu| [1K-4.4, TIK-5.2, IIK-5.3
3aTBOPOB 3amopHOi apmarypbel. Ilyck w
OCTaHOBKA Ia30MCIIONb3VIOMINX VCTAHOBOK.

Meponpustus o o0ecreyeHnIo

0€30MacHOCTH B ra3uuuupyemMbIx

MOMEIIECHUSX.

BenTuysius moMemenns 1exa, KOTeIbHOTO| 1yx 5 3 [[K-2.4. [IK-3.1. TIK-

1o |3ama. Hemvoynanenue. JlerkocGpachiBaeMble| 3 4 T1K-3.7. [TK-4.1. [TK-4.2 Tecruposanue
KoHCTpyKiK.  TpeGoBaHuA — MOXAPHOH|  [1rc.4 4 [IK-5.0. [IK-5.3
Oe30macHOCTH.  ABTOMaTHKa  KOHTPOJIS ’ o
3ara30BaHHOCTH B TIOMEIICHHH IeXa |
KOTEJIbHOIO 3aia. ABTOMaTHKa MpPOIECCOB
TODCHW A
[ToBbIIeHne 3KOHOMUYHOCTH M HAJEKHOCTH
paboTHI KOTJIOB MPH MCIIOJIE30BAaHUH Ta30BOTO
TOILIMBA. IIK-2.3, [1K-2 .4, I1K-3.1, I1K-

13 |PexomMenmaruu o npumenennro| 3.4, I[1K-3.7, T1IK-4.1, [1K-4.2, |TectupoBanwue
ra3oropeyoyHbIx yCcTpoicTB. AHanu3 coctaBa| [I1K-4.4, [1K-5.2, TIK-5.3
IIPOJTYKTOB CTOpaHMS. ABTOMaTH3aIUS
IPOIIECCOB PO3KUTA U TOPEHHUSL.

Knaccupukanus wu ocHoBHble snementsl| [1K-2.3, I1IK-2.4, TIK-3.1, [1K-
14 |razoBrix ropenok. CnocoObl opranuzanuu| 3.2, [1K-3.4, I1K-3.7, [IK-4.1, |TectupoBanue

nmponecca ropCHus.

[1K-4.2, T1K-4.4, TIK-5.2,




I1K-5.3

15

OcHOBHbIE 3arpsA3HUTENN BO3/1YIIIHOTO
OacceliHa, WX BIHSHHE Ha OKPYXKAIOUIYIO
Cpelly U 4YeJlOBeKa.

MeTo/pl CHIDKEHUS BBIOPOCOB 3arpsi3HUTENCH
C nmpoayKTamu cropanus. Onrumuzanus
pexkuma paboTel KoTenbHOU. I[IpuMeHeHme
COBPEMEHHBIX TOpPEJIOYHBIX YCTPOMCTB U
aBTOMATHUKHM MpoleccoB ropeHus. OuucTka
YXOISIIMX Ta30B, pPacCeMBaHUE BPEIHBIX
BEIIECTB B aTMocdepe.

MK-2.3, TIK-2.4, TIK-3.1, TIK-
3.4, IK-3.7, TIK-4.1, TIK-4.2,
TIK-4.4, TIK-5.2, TIK-5.3

TectupoBanue

16

Omnpenenenne o0beMa BEIOPOCOB MPUPOTHOTO
raza IpHU TEXHOJOTMYECKHX OIepalusx Ha
ra3onpoBo/iax. [Topsmok  ompeneneHus
o0beMa TMPUPOJHOTO Ta3a TPU aBAPHIUHBIX
BBIOpOCAxX.

MK-2.3, TIK-2.4, TIK-3.1, TIK-

3.3, [IK-3.4, IK-3.7, TIK-4.1,

TIK-4.2, TIK-4.4, TTIK-5.2, TTK-
5.3

TectupoBanue

17

[ocymapcTBeHHass M HErocylnapcTBEHHas
JKCIIEPTHU3a MPOEKTHOM JOKYMEHTalUU
00BEKTOB ra3opacrpeaeieHusI u
ra3onoTpedIeHus. DkcrnepTusa
npombiniuieHHONH O6e3onacHocTH (I1B) mpoekra
OI1o0 (Onacubiit [Ipon3BoICTBEHHBIH
OOBEKT).

MK-2.3, TIK-2.4, TIK-3.1, TIK-

3.4, IK-3.7, TIK-4.1, TIK-4.2,

TIK-4.3, TIK-4.4, TIK-5.2, TIK-
5.3

TectupoBanue

18

[TpaBoBas 51 HOPMAaTHBHO-TEXHUYECKAS
JOKYMEHTAIUsi B O0JIACTH Tra30CHAOXKEHUS.
AKTyanuzanus 1eHCTBYIOIINX HOPM.

TIK-2.3, TIK-2.4, TIK-3.1, ITK-

3.4, IK-3.7, TIK-4.1, TIK-4.2,

TMIK-4.3, TIK-4.4, TIK-5.2, TIK-
5.3

TectupoBanue

19

WNnast koHTakTHasA pabora

TIK-2.3, TIK-2.4, TIK-3.1, TIK-
3.4, IK-3.7, TIK-4.1, TIK-4.2,
TIK-4.4, TIK-5.2, TIK-5.3

20

DK3aMeH

TK-2.3, TIK-2.4, TIK-3.1, TTK-
3.2, TIK-3.3, TTK-3.4, TIK-3.7,
TIK-4.1, TIK-4.2, TTIK-4.3, TTK-
4.4, TIK-5.1, TIK-5.2, TIK-5.3




7.2. TunoBbIe KOHTPOJIBbHBIE 3aIaHHS WITH HHBIC MAaTEPHAIIbI TEKYIIET0 KOHTPOJIS yCIIeBAeMOCTH, HEOOXOANMBIE
JUIs1 OLICHKH 3HAHUH, YMEHUH U HABBIKOB U (MJIHM) OIBITA MPO(ECCHOHAIBHON AEATEIbHOCTH, XapaKTEPU3YIOIINX
sTansl OPMUPOBAHNUS KOMIIETCHINI B MPOIIECCE OCBOCHUS JUCIIUTIIIMHBI

Bonpocsl (s mpoBepku chOpMUPOBAHHOCTH WHAMKATOPOB JHOCTHXeHUs KommereHmuu [1K-2.3:
[1K-2.4, [1K-3.1, TIK-3.2, TIK-3.3, [1K-3.7. [1K-4.1I1K-4.2, [1K-4.3. TIK-4.4, ITK-5.1. T1K-5.2, [1K-5.3

. TeXHUKO-PKOHOMUYECKUH 0O0OCHOBAHUE Ta30BBIX CXEM.

. UTO Takoe KanuTaJIbHbIE BIOKEHHUS?

. UTo TaKkoe IKCIUTyaTaIl[MOHHBIC U3ICPKKH JIJISl TOPOJICKMX CUCTEM ra30CHA0XKEHUS?
. AMOPTH3aLIMOHHBIE OTYUCIICHUS.

. I3 yero cknaibIBalOTCs pacxXobl MO TEKYIIEMY PEMOHTY?

. KanuranbHble BI0KEHHS B CUCTEME C Ta30pEryJIATOPHBIMU IYHKTaMHU.

. KanmutanbHbie BIOKEHUS! B CUCTEME C KBapTaJIbHBIMU Ta30pETyIATOPHBIMU ITYHKTAMH.
. KaniutanbHble BIIOKEHUS B CUCTEME C JOMOBBIMHU Ia30PEryJISITOPHBIMU IIyHKTaMHU.
. Cucrema I'PII.

10. Cucrema KPII.

11. UcnibiTanue ra3ompoBOIOB.

12. ITpuem ra3onpoBOJOB B IKCILTYATALMIO.

13. Kak ucnpIThIBaIOT Ia30MpoOBOJ] HA IPOYHOCTH?

14. KakoBa Benu4MHa Mai€HUs 1aBJICHUS 1J1s1 Ta30IIPOBOJOB OJIHOTO AuameTpa?

15. KakoBa Benu4MHa MaiIeHUsI 1aBJICHUS 17151 Ta30TPOBOIOB 3a3HOTO raMeTpa’?

16. ITpucoennHenue ra3orpoBOI0B K IEHCTBYIOIIUM ra30BbIM CETSM.

17. IlponyBKa ra3onpoBOJIOB.

18. O0cnyxuBaHUE ¥ PEMOHT Ta30MPOBOIOB.

19. OkenmyaTanus ra30peryyisTOPHbIX TYHKTOB.

20. Texnuka 6€30MaCHOCTH MPH IKCILTyaTAIlUU Ta30BbIX CETEH.

21. HopmaTtuBHO-TIpaBoBasi 0a3a ra3ocHa0xenus B PO.

O 0010 NP WN B

7.3. Cucrema OLIEHUBAHHS PE3yJbTATOB OOYYEHHUS MO NUCIUIUIMHE (MOJIYJIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU

O1eHKa «OTIUYHOY 3HAHUS:

(3auTeHO) - CUCTEMaTH3UPOBaHHBIE, TTyOOKHE U MOJTHBIE 3HAHUS TI0 BCEM pasjenam
JUCHHUIIIIMHBI, a TAKXKXE 110 OCHOBHBIM BOHpOC&M, BBIXOJAIIINUM 34 Hpez[emﬂ yqe6H0ﬁ
IPOTPaMMBl;

- TOUHOE HCII0JIb30BaHUE HAyYHOW TEPMUHOJIOTUH, CUCTEMATHUYECKHU IPaMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJHUTENIBHOM JINTEPATYPHI,
pPEKOMEHI0BaHHOM paboyell mporpaMMoii 1o JUCHUIUIMHE (MOIYJIIO)

YMEHUSL:

- YM€EET OPUEHTUPOBATHCS B TEOPHSIX, KOHLIETILUAX U HANIPABICHUAX IUCLUUILUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYrUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITN;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYaIUH;

- IPUMEHSET TEOPETUYECKHE 3HAHUSI JUI BbIOOpAa METOIUKHU BBITOJTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO UCIIOJIF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpYECKasi CAaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYMIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPbI HCIIOJTHEHHUS 3aJaHUI




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIC 3HAHMS 110 TUCLUIIINHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi TIO0 JTUCITUTIIINHE (MOTYITIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET JejaTh 000CHOBAaHHbIE BHIBOJIBI;

- BJIaJICET UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
IIOCTAHOBKE U PELIEHUH HAyYHbIX U IPO(PECCHOHANBHBIX 3a1a4

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYyXE€HUAX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CPEHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHU BBIOUPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHuil;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOHN paboyei mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 1O
JUCIUIUIMHE U 1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM ITPEINMOJABATEIS PEIIATh CTAHIAPTHBIC 3a0a4K
HaBBIKH:

- paboTa 1o pyKOBOACTBOM IPETOIaBaTENs HAa TPAKTUYECKUX 3aAHITHIX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHEHHSI TIPU 0OOCHOBAHUH AJITOPUTMA BHITIOJIHEHHS 3aJaHUI

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEH/I0BaHHbIX pabodel mporpamMmMoii mo
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSTENIbHON PabOTHI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teopernueckne BONPOCHI W IPAKTHUYECKUE 3aJaHMs Ui TPOBEICHHsS IPOMEKYTOYHOM aTTeCTaluuu
o0y4aroImuxcs, HeoOXOAUMBbIC JUIsl OLICHKU 3HAHWH, YMEHHH M HABBIKOB U (WJIM) OMbBITa NPOGECCHOHATBLHOMN
NESTETPHOCTH, XapaKTEPHU3YIOMIUX dTambl  (OpMUpPOBaHUS KOMIIETEHIIMA B  TIPOIIECCE  OCBOCHUS
00pa30BaTEILHON IPOrPAMMBL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst

DK3aMEHAIlMOHHbIE BOMPOCHl (IS MPOBEPKH CHOPMUPOBAHHOCTH HMHAWKATOPOB JIOCTHKEHUS
KOMIIETEHIINH:

1. Cxema razocHa0XeHUsI KOTEIbHOM, THPABIMYCCKUI pacyerT.

2.OCHOBHBIE XapaKTEPUCTUKH MTPUPOJHBIX T'a30B, HX KIACCU(PHUKAIHS 10 TUIIAM MECTOPOKICHHUS.

3.I'azopacnpeneuTeNbHble CUCTEMbl HACEIEHHBIX IIYHKTOB M IPOMBILIUIEHHBIX 30H: TEPMHUHBI U
oIpesiesIeH s ; 001as cxema; Kiaccu(ukanus CHCTEM ra3opacripeieIeHuUs.

4.I'OCT na npupoaHblii ra3. Bpegnsie u 6amiacTHpIe TPUMECH B TOPIOYUX ras3ax.

5.IlpucoenuHeHne MOTPEOUTENEH K Ta30BBIM CETSIM.

6.Knaccugukanus ropoickux ra3onpoBOAOB I0 JaBJIECHUI0 M Ha3HaueHMIo. llpaBuia npoxiaaku
pacnpeeNnTeNbHbIX a301POBOIOB.

7.DaKTOPBbI, BIUAIOIINE Ha BEIOOP CXEMbI Ta30CHA0KEHUS HACEIEHHOro MyHKTa. OCHOBHBIE ITOHSTUS

HaJIe)KHOCTU U SKOHOMUYHOCTU CUCTEM I'a30CHA0KEHMSL.

8.JIByxcTyneHuaTasi CUCTEMa paclpeaesieH s ras3a.

9.TpexcTyneHuaras cucTemMa pacipeesIeHus ras3a.

10.TpaccupoBka 1 ri1yOrHa 3aJ10)KEHUS ra30MpoBoA0B. [lepecedenne ra3onpoBojamMu mperpai.

11.Tpy0s1, apmarypa u 000pyIOBaHHE Ta30IPOBOJIOB.

12.Crioco0s1 coenuHenus craibHbIX U [1D razonpoBogoB. KOHTpoiIbh CBapHBIX COEAMHEHUN CTAIbHBIX
ra3ornpoBoJIOB.

13.Buzibl KOppo3uu ra3onpoBoioB. OnpezeneHre KOppo3UHHONW aKTUBHOCTH IPYHTA M TUIIBI

IPOTUBOKOPPO3UOHHOM U30JISAUH.

14.9nexkTpuyeckre MeTo bl 3alUThI T'a30IPOBOJIOB OT KOPPO3HH.

15.I'napaBnuyeckuil pacyeT TyMUKOBBIX PAa3BETBIECHHBIX CETEH HUZKOTO JABJICHUS.

16.Pacuer KoJIbLIEBBIX Ta30BBIX CETEH HU3KOI0, BHICOKOTO (CPEIHEr0) 1aBICHHUS.

17.Hop™msl pacxo/ia ¥ pe:KUMBI IOTPEOJICHHs ra3a B ropojax. MeTo/ sl ydeTa U BhIpaBHUBAHUS

HEpaBHOMEPHOCTH MOTpeOIeHNUs Traza.

18.0Onpenenenne rogoBbIX U YaCOBBIX PacX0/10B Ia3a Jisi KOMMYHaJIbHO-OBITOBBIX TOTPEOUTEIIEH.

19.YcrpoiicTBO M NpUHLMI JACHCTBUS PErylsaTOpoB JaBieHus (mpsmoro peictBusi). Ilonbop
perynaropa.

20. Cxema I'PII u ycrpoiicto ero obopynosanus (I13K, IICK, ¢unstp).

21.IMonusTHIIEHOBBIE TPYOBI, CIOCOOBI MX COEMHEHMSI, UCIIOJIB30BAHUE UX B CUCTEMAaX Ta30CHA0KEHHUS.

22 .I'npaBINYeCKUI pacyeT ra3onpoBOIOB JKHUIIBIX 30aHHUMH.

23.ApMatypa u 000pyIOBaHHME Ha MOJ3EMHBIX Ta30mpoBojiax. CXeMbl YCTAaHOBKH OTKJIIOYAIOIIUX
YCTPOMCTB.

24 PexxuMbl IOTpeOIIeHus ra3a B ropojax. MeTo/ipl yueTa U BbIpaBHUBAHUS HEPABHOMEPHOCTH

noTpedeHus rasa.

25.. ITpubopsl ydyera pacxosa rasa (CueTuuku, kamepHas quadparma). Beibop cuerdunka.

26. [locranoBnenue mpasutenbcTBa PONe 87 ot 16 depansa 2008 r. O cocraBe pazienoB NPOEKTHON
JOKYMEHTAIMH U TPeOOBaHMS K UX COJIEPKAHMIO.

27.YcraHoBKa OBITOBBIX Ta30BbIX HpubopoB. TpeOoBaHus, NpeabsBiIseMble K UX padoTre U K
MTOMEILEHUSM, TJI€ OHU YCTAHOBJICHBI.

28.TpeboBanHMs K JHIMOX0/IaM KOTJIOB.

29.I1lpuHIMII pacyeTa JAbIMOBBIX TPYO.

30.Meponpusrus o obecreyeHno 0€30MacHOCTH B Ta3UUIUPYEMBIX TOMEIICHUSIX.

31.I'a30000pynoBaHNE OTOMUTENBHBIX KOTJIOB.

32 VcnonHUTENbHO-TEXHUYECKAss  JIOKYMEHTAllMusg  IPOU3BOJCTBA  CTPOUTEIbHO-MOHTAXHBIX U
3arOTOBHUTENBHBIX PA0OT CUCTEM ra30pacipe/ieIeHus U ra3onoTpeOaeHusl.

33.I1lan cTpOUTENHHOTO MPOU3BOJICTBA CUCTEM razopacrnpeaeneHus u razonorpednenus. Kontpons u
IIpUEMKa Pe3yJIbTaTOB CTPOUTEIbHO-MOHTAXHBIX PadoT.

34.Opranm3anus OSKCIUTyaTalldd CHUCTEMBI Ta3opachpesesnieHnss W Tazonorpednenus. CiayKObI
JKCIUTyaTaluy. YIIpaBJIeHUE PEKUMaMU MOJauH rasa.

35.WcnpITanue ra3onpoBOOB U PUEMKA UX B SKCIUTYaTalHo.

36.1IpucoennHenne ra30npoBOAOB K JEHCTBYIOIIUM I'a30BbIM CETSIM.



37.KoHTpoJib cocTosiHUS Ta301poBo10B. [IpodunakTrudeckoe 06cmyKuBaHNE, TEKYIIUNA U KalTUTaTbHbIN
PEMOHT.

38.I"'a3zoropenoyHbie YCTPOUCTBA, X KIAaCCU(UKAIUS, OCHOBHBIC TEXHUYECKUE XapaKTEPUCTUKH.

39.MHXKeKIIMOHHBIE TOPENIKH, UX YCTPOMCTBO M 00JacTh MpUMEHEHHs. Y cTaHOBKa ropenok tumna BUI B
KOTJIaxX.

40.dnddy3noHHBIE TOPEIKH, HX YCTPOHCTBO U 00JIaCTh MPUMEHEHHUSI.

41.1yTeeBbl TOpEJIKM, UX MNPUHLUINUAIBHBIE CXEeMbl M 00JacThb MNpUMEHEeHHs. biouyHble
aBTOMATHU3UPOBAHHBIE TOPEIIKH.

42.PacyeT MHKEKIIMOHHOM FOPEJIKA HU3KOTO JaBJICHHUS.

43.Cxema 00BSI304HBIX Ta30MPOBOAOB KoTha. Haznauenue tTpydbonpoBoga 6€30macHOCTH.

44 TloBplllIeHUE SKOHOMMYHOCTH U HAJEKHOCTH pabOThl KOTJIOB MPU HCIOIb30BAaHUH Ta30BOrO
TOIUINBA.

45.Crioco0bl OpraHu3alyy Mmporecca ropeHusl.

46.0cHOBHBIE 3aTPSA3HUTENN BO3IYIIHOTO OacceiiHa, NX BIMSHUE HAa OKPYXKAIOMIYIO CPEy M YeTIOBEKa.

47.MeTtoapl CHI)KEHHSI BBIOPOCOB 3arpsi3HUTENCH C MMPOTYKTaMH CTOPAHHMS.

48 OntuMu3zanus pexxruMa paboThl KOTEIbHOM.

49 Ouncrtka yXoIsSIIMUX T'a30B, pacCerBaHUE BPEIHBIX BEILIECTB B aTMOChepe.

50 IlpaBuna 6€30MaCHOCTH B Ta30BOM XO3SICTBE.

51. Omnpenenenue o6beMa BBIOPOCOB MPUPOAHOTO Tra3a MpPH TEXHOJOTHYECKUX OMNepalusx Ha
ra3onpoBoJax.

52. Tlopsimok onpenenenus o0bemMa MPUPOTHOTO ra3a Mpy aBapUMHBIX BEIOPOCAX.

53. Boi6op xonuuectBa I'PII. Paguyc nevictus ['PII.

54. TocynapcTBeHHass W HETrOCYAapCTBEHHAs SKCHEPTHU3a MPOEKTHOM JOKYMEHTAllud OOBEKTOB
razopacnpeieieHus U ra3onorpednaeHus. Jkcrneptuza npomeinieHHo O6e3onacHoctu (I16) mpoekra OITO
(Omacwuerit [IpousBoactBennbiit OOBEKT).

55. TlpaBoBasi 1 HOPMATUBHO-TEXHUYECCKAs JOKYMEHTAIIHS B 00JIACTH Ta30CHAOKEHUSI.

7.4.2. TlpakTryeckue 3aJaHus 1JIs1 TIPOBEICHHS TPOMEKYTOYHOM aTTeCTAIlH 00yJaroIInuXCst
3ananus (s IpoBepKU chOPMUPOBAHHOCTH UHAMKATOPOB TOCTUKEHUS KOMIIETCHIIUU:
TexHu4eckas dKCILTyaTalus ra3opacnpeeIuTeNbHbBIX CUCTEM.

1. Ilpu TexHUUECKOW HKCIUTyaTallUM Tra30paclpeesIuTeNIbHbIX CHCTEM CJeIyeT BBINOJHATh
TpeOoBaHUS...

A) I1b 12-529-03;

b) I1b 12-609-03,;

B) I1b 03-576-03,;

') Bce nepedncieHHbIE OTBETHI BEPHBI.

2. OTBeTCTBEHHBIE JIUIIA 32 OE30MACHYI0 KCILTyaTalHI0 ra30BOr0 X035HCTBA JOKHBI OBITh Ha3HAYEHBI

A) npuka3zoM 1o NpeanpusTHIO U3 YKCca pyKOBOAALINX paboTHUKOB U UTP;

b) rnmaBHBIM HHXEHEPOM U3 YKCIIa BCIIOMOTaTEIbHOIO IEPCOHAIA;

B) HauanbHUKOM OT/I€Ta OXpAHBI TPY/A U3 YKCIIa BCIOMOTaTeIbHOIO IEPCOHANA;

') aupexktropom npennpuaTus u3 yncia padbotaukos [1TO.

3. Ilpu yrpaTe HCIOJHUTENBHOH JOKYMEHTAllMM BOCCTAaHOBJEHHE CBeACHUH 00 0O0BeKTe
MIPOU3BOIUTCH. ..

A) BU3yalbHBIM OCMOTPOM U 3aMepamH;

b) Ha ocHOBaHMM MOKa3aHUN TPUOOPOB, PE3YNIHTATOB TEXHUUECKOTO 00CIIE0BAHNUS;

B) Ha ocHOBaHMM 1TYp(OBBIX OCMOTPOB, KOHTPOJIBHOM OMPECCOBKY;

') Bce nepednciieHHbIE OTBETHI BEPHBI.

4. ITpon3BOJICTBEHHbIE MHCTPYKIIMU pa3pabaThIBAlOTCS B COOTBETCTBUU C TPEOOBAHUSAMU. ..

A) ITb 12-529-03, 12-609-03;

B) noxymeHnTanuu 3aBoi0B-U3roTOBUTENEH 000py10BaHMS;

B) TUNOBBIX MHCTPYKIIHI U MOJIOXKEHUI;

r\ RCA TTENAUUCTAHHARKIAS OTRATRI RANHKT



5. AKTBI TpUEMKH 0OBEKTOB B SKCILTyaTallMIO U MPUJIAraeMyto K HUM HCIIOJIHUTEIbHYIO JOKYMEHTAIIHIO
Ha [IPOEKTUPOBAHUE U CTPOUTEIILCTBO CIEAYET XPAaHUTh B ApXUBE SKCILTyaTallMOHHOW OPraHU3alliy B TCUCHUE. ..

A) 1 rona;

b) 5 ner;

B) 20 ner;

I') Bcero cpoka skcruryaTaliuu 0ObEeKTOB.

[ToTpebaenue raza

1. BaxkHeiinias xapakTepuCTHKA, OMPEISIISIONIas YCIOBUS IPOTEKAHUS U CTAOMITH3AI[UN TOPEHUS, ...
A) cKOpOCTh pacpOCTpaHEHUs TUIAMEHU;

b) ckopocTh mpoTekaHusl peakuy roOpeHus;

B) kauecTBEeHHO-KOJIMYECTBEHHBIE XapaKTEPUCTHKHU CKUTAEMOI0 TOIINBA;

I') naBnenue rasa.

2. ®u3nyecKoe Terio MPOAYKTOB CrOpaHUsl, MOKUAAIOIINX Ta30MCIOIB3YIOIee 000PyI0BaHHUE, -...
A) noTepu Teria ¢ yXoAsIUMH ra3amu;

b) norepu Tera OT XUMUYECKOW HEMOIHOTHI CTOPAHUS;

B) morepu Temia B okpyKarouryro cpeny;

I') yreuka TormBa.

3. BOJBIIMHCTBO ra30BBIX TOPEJIOK, HE3ABUCUMO OT UX TUIIA, UMEET OOIIUE KOHCTPYKTUBHBIE 3JIEMEHTHI

A) ycTpolicTBa 115 I0JIBO/IA r'a3a U BO3/1yXa;

B) ropenounslii HacaIoK;

b) cmecurenpHas kamepa;

I') crabunusupyroliee yCTpoMCTRBO.

4. TpeboBaHus, MPEABSIBISIEMbIC K KOHCTPYKITUU TOPEIKH, -...

A) KOMITaKTHOCTb;

b) Hapéx)HOCTh B AKCIUTyaTaIUH;

B) BO3MOXHOCTB OBICTPOI M TOCTYMHOW 3aMEHBI JIeTalel;

') Bce mepedrciieHHbIC OTBETHI BEPHEI.

5. T'openku, B KOTOPHIX 00pa30BaHUE Ta30BO3IYIIHON CMECH YaCTMYHO WIIU MOJHOCTHIO MPOUCXOIUT
BHYTPH CaMOW TOPEIIKH,-...

A) UHXEKIIMOHHBIE TOPEIKH;

b) xoMOMHMpOBaHHbBIE TOPETKU;

B) cMecuTenbHbIe ropenku;

') Bce mepedrciieHHbIC OTBETHI BEPHEI.

IToBeIeHNE HAAEKHOCTH (bYHKI_II/IOHI/IpOBaHI/ISI ra3opacipeacinTCIIbHbIX CUCTEM

1. CBolicTBO 00BEKTA COXPAHATh BO BPEMEHU B YCTAHOBJICHHBIX MpeJiesiaX 3HAaUE€HUs BCEX ITapaMeTpOB,
XapaKTepU3YIOIUX CIIOCOOHOCTh BBINOJIHATh TpeOyemble (YHKIMHM B 33JaHHBIX PEXKUMaX M YCIOBHAX
MIPUMEHEHHUS], TEXHUYECKOT0 00CITyKUBaHUS, PEMOHTOB, XpaHEHUS U TPAHCIIOPTUPOBAHUS -3TO ...

A) Han&KHOCTB,

b) coxpansemocTs;

B) peMoHTONPUTOAHOCTS;

') 6e30TKa3HOCTb.

2. OTka3sbl cieyeT KIacCU(PHUIMPOBATH CIEAYIOINUM 00pazoM -...

A) nepruoanyecKkre NOCTOSTHHBIE;

b) BHyTpeHHUE U BHEIIHUE,

B) nepBuuHbIe U BTOPUYHBIE;

I') peMOHTONIPUTOAHBIE 1 HEPEMOHTOIPUTOTHBIE.

3. MeTtozp! onpezeneHus: ONTUMaIbHOTO YPOBHS HaIEKHOCTU CUCTEMBI JIETISTCS Ha



CJIEYIOIINE BUBI -...
A) TeXHUKO-?KOHOMHYECKUE;
b) yauBepcanpHbIE;
B) mpakTuueckue;
I') Teopernueckue.
4. Ilpumenenune ACY TII no3Bosser ...
A) YMEHBIIIUTH BPEMS MEXKIY MOTydYeHHEM U 00pabOTKOM TaHHBIX;
b) oGecrieunTh 3KOHOMHUKO-MHPOPMALMOHHBIN 3P PEKT;
B) onTumMu3upoBaTh OCHOBHBIE [TOKA3aTEIN ra30BOr0 000PYI0BaHMUS;
') Bce mepeynciaeHHbIe OTBETHI BEPHBHI.
5. KommuiekcHble moka3aTenn HaJ€KHOCTH -...
A) K03pPUIHEHT TOTOBHOCTH;
b) ko purmeHT TeXHNIECKOTo UCTIOIB30BaHUS;
B) HenooTnyck sHEpruu M TOIINBA;
I') sxoHOMUYECKHIA yIIepO OT OTKA30B.

be3onacHocTh TpyJa B ra30BOM X035HCTBE

1. PaGoTbl, BBIIOJIHIEMBIE B 3ara30BaHHOM cpefie, i paboThl, IPU KOTOPBIX BO3MOKEH BBIXOJ ra3a U3
ra3ornpoBOJIOB U arperaToB, Ha3bIBAIOT ...

A) nna"oBo-nIpeayNpeIUTeIbHBIM PEMOHTOM;

b) xanuTanbHbBIM PEMOHTOM;

B) razoonacueiMu;

I') aBapuiiHO-BOCCTaHOBUTEILHBIM PEMOHTOM.

2. Ilo npuOBITUM HA MECTO aBapUU B MOMEILIEHUH PYKOBOJUTEh OpUra/ibl B IEPBYIO OUYEpe/ib:

A) onpenensieT KOHIEHTPAIUIO ra3a B IOMEIIECHUH;

b) npuHnMaeT Bce He0OX0AMMBbIEe MEPHI AJIs IPEAOTBPALLCHUS B3PbIBA;

B) cocraBinsier akT 0 HanMUMK NOBPEXKAECHUN Ira30IPOBOJIOB U 000PYAOBAHMUS;

I') ohopmitsieT TEXHUUECKUI TACHIOPT Ia30IIPOBOJIOB U 00OPYOBAHUS, HAXOASIIET0Cs B IOMEIICHUH.

3. TpyOomnpoBobl, TPaHCHIOPTUPYIOIINE Ta3 OT TPYNIOBBIX YCTAHOBOK K 3JIaHUSIM, TPOKIJIAIBIBAIOT B
IPYHTE Ha TITyOHHE ...

A) 0,3-0,5m

b) 0,6-0,7 m;

4. JINKBUIAIIIO MECT YTeUeK Ta3a U3 HAPY>KHBIX U MOJ3EMHBIX Ta30MPOBOIOB MMPOU3BOIHT ...

A) IITO;

b) aBapuiinas ciayx0a ra3oBoro xo3sicTBa;

B) macrep;

') rnaBHBIN HHXKEHED.

5. IlpuGopsl, ¢ MOMOLIbIO KOTOPHIX ONPEAEISIOT KOJMYECTBO KaXXJI0TO KOMIIOHEHTA, BXOJSIIETO B
COCTaB ra3a, Ha3bIBaloT ...

A) curnanuszaropamu;

b) nupomerpamu;

B) razounnukaropamu;

I') ra3oananuzaropamu.

6. IIpu BBITIOJHEHNH ra300IaCHBIX U aBapUIUHBIX paboT Bce pabOTHUKH 00ECTIeYBAIOTCS CIIEYIOIUMHU
3alIUTHBIM U CPEICTBAMH U TIPUCTIOCOOICHUSIMH -...

A) npotuBorazamu;

b) criacatenbHBIMU MOsiIcaMU, BEpEBKAMHU;

B) cienonexnoii;

I') B3ppIBOOE30NIACHBIM CIIECAPHBIM HHCTPYMEHTOM.

VYCTpoiicTBO U AKCIITyaTalys ObITOBOM ra30BOM ammaparypsl
1. OcHOBHBIE XapaKTEPUCTUKH ra30BbIX MPUOOPOB -...



A) TerioBas Harpy3Ka;

b) Teruionpon3BoAUTENEHOCTH IPUOOPA;

B) ko3¢ dunmenT noae3Horo AeicTBUS,

') Bce mepednciieHHbIC OTBETHI BEPHEI.

2. Anmapartsl, HarpeBaIyue MPOTOYHYIO BOY, MOCTYHAIONIYIO U3 BOJONPOBO/IA, Ha3bIBAIOTCH. .

A) EMKOCTHBIMH BOJJOHArpPEBATEISIMU;

b) npoTouHbIMU BOJIOHATPEBATENISMU;

B) MHOroCOIJI0BBIMU TOpETIKAMU;

[') oronuTeNbHBIMY Fa30BBIMU TOPEIIKAMH.

3. V3en aBTOMaTuKoOi 6e30macHOCTH, 00ECTIeUYMBAIOIINN MPEKpaIIeHUE oAyl T'a3a Ha OCHOBHYIO H
3anajabHYI0 FOPENKU B OTOMUTENBHBIX Ta30BbIX allaparax -...

A) IaTuvK moracaHus IIAMEHHU;

b) natuuk TaTH;

B) knaman-orcekarens;

I') nmpenoxpanuTenbHas MeMOpaHa.

4. Hanbomnee BeposTHAs MPUYKMHA MPOCKOKA TNIAMEHH Ha TOPEIIKE WK IMYJIbCAIIUH IJIAMEHH -...

A) HernoIHOe CropaHue ra30BOM CMECH;

b) HeT cMa3ku MOBEPXHOCTH MPOOKH ra30BOr0 KpaHa;

B) naBnenue rasza B ceru Hrke 635 Ila;

') HEe oTperyaupoBaH JaTUYUK TATH.

5. 11 oToMIeHUs! TPOU3BOJCTBEHHBIX U KOMMYHAIIbHO-OBITOBBIX MIOMEIICHU, a TAKXKe JUIS TeTIOBOU
00pabOTKH PA3TUYHBIX MATEPUATIOB IPUMEHSIIOT ...

A) 4yryHHBIC TEIJI00OMEHHHUKH;

b) xamuHsi;

B) otonurensubie anmapatsl AOI'B;

') ropenku nHPPAKPACHOTO U3ITYUCHHS.

Y CTpOUCTBO U KCILTyaTalus JOMOBBIX I'a30IIPOBOIOB
1. Haubonee yacToif mpuIMHON HECYACTHBIX CITy4aeB IPH IOJIH30BAHUHU T'a30BBIMH TUTUTAMH SIBISIETCS

A) yTeuka raza y cuéTumka;

b) HenonHoe cropanue rasa;

B) oTpbIB miiaMeHu oT ropenku;

I') 3asinBaHMe ropenoK KUISIIEH KUIKOCTbIO.

2. Kuprim4sble 5IMOXO/TBI TIPOBEPSIOTCS HE PEXKE ...
A) 1 paza B rox;

b) 1 pa3a B ce30H;

B) 1 pa3a B mecs;

I') 1 pa3 B noaroja.

3. ITyck raza B JOM MOKHO IIPOU3BOIMTS ...

A) TOJBKO NP THEBHOM OCBELICHUH;

b) Tonbko B HOUHOE Bpems;

B) Tonbko B neTHuii nepuon;

') TONbKO B IPUCYTCTBUHU KUIIBIIOB.

4. Bo Bpems IpOyBKH ra30IIpoOBO/Ia 3aMpeIaeTcs ...
A) 1011b30BaThCS ANEKTPOIIPUOOPAMH;

b) xyputs;

B) BHOCUTB OTKPBITHIf OTOHB B IOMEICHHE;

') Bce nepedncieHHbIE OTBETHI BEPHBI.

5. OTBOZ IPOAYKTOB CrOPAaHMsI YEPE3 ra30X0 bl IPOUCXOAUT MIPU HATUYHUH ...
A) Tsru;

B) ropenus rasa;

B) Berpa;

[")BEHTUISAIMOHHOTO 00OPYAOBAaHUS B Fa30X0/I€.



YCTpoNCTBO U AKCILTyaTaIUsl Ta30PEeryaaTOPHBIX MYHKTOB

1. 'azoperynaropHble MyHKTHI U YCTAHOBKHU BBIMOJHSIOT CIEAYIOINE (PYHKINU:

A) CHWXKAIOT NaBlieHHE ra3a JI0 3aJaHHOTO 3HAYCHHsS U TMOJJEP’KUBAIOT €r0 BHE 3aBHUCHUMOCTH OT
W3MEHEHUH pacxo/a rasa;

b) mpexpamator mojady ra3za mpu IMOBBIIIEHWU WM TMOHWKEHHHM €ro JaBJIEHUS CBEpX 3aJlaHHBIX
IIPEJIETIOB;

B) ounmiaroT raz oT MexaHU4eCKHX MpUMECe;

') Bce nepedncieHHbIE OTBETHI BEPHBI.

2. Kakoe o6opynoBaHrne KOHTPOJIMPYET BEPXHUM U HUKHUMN TIPECIIbI TaBJICHHS ra3a?

A) I13K;

b) IICK;

B) runposatsop;

I') Bxognas 3anBrkka B I'PII.

3. C xakoif nepuoINYHOCTHIO MPOoBOAUTCS mpoBepka cpadarbiBanmst [13K u [TICK?

A) 1 pa3 B 3 Mecsa;

b) ne pexe 1 pa3za B rox;

B) He pexe 1 pasza B mecsir;

I') He pexe 1 paza B 6 MecsileB.

4. HanbGonee pacnpoctpanéHHas HeucrpaBHocTh B I'PIT -...

A) yreuka rasa;

b) ne pexe 1 pasa B rox;

B) ne pexe 1 paza B mecs;

I') He pexxe 1 paza B 6 MecsIIeB.

5. AHanu3 nmpo0 Bo3ayxa Ha HAJIMYUE Ta3a U cojepkanue kuciopona B I'PII npu BeneHnn peMOHTHBIX
paboT NpOU3BOAUTCH ...

A) e pexe 1 paza B mosiroja;

b) ne pexe 1 pasa B rox;

B) ne pexe 1 paza B mecs;

I') B TeyeHne Bcero BpeMEeHU MPOU3BOJCTBA PEMOHTHBIX pPadoT.

YCTpoHCTBO U AKCIUTyaTalUsl MOA3EMHBIX U HAPYKHBIX I'a30MIPOBOJIOB

1. 'a30mpoBO/IbI B TOpOJIaX U HACENEHHBIX MMyHKTAaX KIACCUPHUIMPYIOT ...

A) 1o gaBnenuio;

b) no Ha3HaueHMIO U METOAY MPOKIIAIKH;

B) mo uucny cryneneii nepenajaa gaBieHus;

') mo mocTpoeHuto cxem.

2. Kakue TpyOBl [UIsl COOpPYKEHHS Ta30MpPOBOJOB NMPUMEHSIOT B OTIEIbHBIX CIy4yasX IO OCOOBIM
TEXHUYECKUM YCIOBUSAM?

A) cranbHbIe;

b) nnactmaccoBsle;

B) acOGecroniemeHTHbBIE;

I') mennbIe.

3. Ilpy KOMILJIEKCHOM CTPOUTEILCTBE TPYOONPOBOJHBIX CHUCTEM MPAKTUKYETCS YKIaJKa B OJIHY
TPaHILEIO HECKOJIBKUX ra30IpPOBOIOB C PACCTOSHUEM 10 TOPU30HTAIIN MEXY HUMU ...

A) 0,1-0,2 wm;

b) 0,3-0,4 m;

B) 0,4-0,5 m; ') 0,8-1,0 m.

4. VcniplTaHKE Ta30MpOBOJIOB HA FEPMETUYHOCTD IIPOU3BOIAT MOCIIE ...

A) u3054111K Ta30MPOBO/IA;

B) okoHYaHuUs CBapKu BCEX CTHIKOB;

B) 3aceinku TpaHien v BbIpaBHUBAHMSI TEMIIEPATYpPbl BO3AYyXa B ra30MpOBOJIE U TEMIIEpATyphl TPYHTA;

I') BBO#a razonpoBo/ia B SKCILTyaTalHIoO.

5. YcraHoBIIeHHas B Ta30BbIX KOJIOALIAX apMaTypa J0JKHA TIIATEIbHO OCMaTPUBAThCS M IPOBEPSTHCS
HE pexe ...



A) 1 pa3a B mecs1;
b) 2 paz Brox;

B) 1 paza B rox;

I') 1 pa3a B nonroaa.

. Kak pactumdpossiBaercs o6o3nauenue - 'OCT CITC?

. Kakas mapka xomriekTa pabouux yepTexeit razocHadkeHus ?

. UTo Ha3bIBaeTCs MJIAHOM ATaxKa?

. Uro Ha3bIBaeTcs pa3pesa 34aHUs?

. Uto Ha3wIBaeTcs ¢acana 3qaHus?

. B xakoM Maciitabe BBIIOJHSAIOT CTPOUTEIBHBIE YEPTEKU?

. UTo Ha3bIBa€TCsA KOOPAUHALIMOHHON OCBIO?

. Kakue tommmnael nuHM 00BOJAKM MPUMEHSIOT NIPH BBHIYEPUYMBAHHWH IUJIAHOB, pa3pe3oB U (acajoB
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31aHui?

8. J171s1 9ero BBHIMIOJTHAESTCS IUIAH 3TaXka 3JaHMs U 9YTO Ha HeM u300paxaercs?

9. Kakas nocnenoBatensHOCTbh BIYEPUMBAHMS IIaHA 9TaXa 31aHus?

10. Kak mpou3BOIUTCS MApKUPOBKA Pa30MBOYHBIX OCEH HA IJIaHE 31aHUS?

11. KakuM 006pa3omM Mpou3BOIUTCS MIPUBS3KA CTEH K pa30MBOYHBIM OCSIM?

12. Kakue pa3mepbl HAHOCAT Ha IJIaHbl ATaKen?

13. KakuMm TUIIOM JIHMHUN OTPaHUYMBAIOT PA3MEPHYIO JIMHUIO Ha €€ MEPEeceYeHHH C BBIHOCHBIMU
JIMHUSAMH T10]] KaKUM yTJIOM OHa IPOBOJIUTCA?

14. Kak Ha ruraHax 0003HA4aroT [JIOLIAIA TOMEIEHUI?

15. Kakoe Ha3HaueHUE KaHAJIOB B CTEHAX?

16. Kak yka3pIBatOT OTMETKH YPOBHEW Ha MIaHe?

17.Yemy paBeH yroy HakJIOHA JBEPHOTO MOJIOTHA K TJIOCKOCTH CTEHBI?

18. Kak o003HauaeTcs ceKyias IMiI0CKOCTh Ha YepTexe TraHa?

19. aiiTe onpeaenenue paspesa 3AaHusl.

20.Yto MOKHO IPOYMTATH MO YEPTEXKY pa3pesa 3AaHus?

21. .Kakoe 0603HaYeHHE YCIOBHOTO 3HaKa OTMETKH YPOBHS Ha pa3pese?

22.. Kakas mocie10BaTeIbHOCTh BEIUEPUMBAHUS pa3pe3a 34aHus?

23.Yrto Ha3bIBa€TCS BHICOTOM dTa)Ka 31aHUS?

24 Kaxkue pa3Mepbl 1 OTMETKH HAHOCST Ha YepTexe pazpesa?

25.. laitte onpenenenue (acana 3maHus

26. JIns1 4ero BHIMOJHSIOT YepTexu (hacagoB 31aHUN?

27. Kak o603HavaroTCst ueprexu hacaaon?

28. Kakue TpeOoBaHMsI K BBHIIIOJHEHUIO Pa3BOJIKA CUCTEMbBI Ta30CHA0KEHUS K MOTPEOUTENIO Ha TUTaHe
ataxa 3ganus mo ['OCT 21.609-2014 CITAC?

29. Kakue TpeOOBaHUs K BBIMOJIHEHUIO Pa3BOJIKAa CHUCTEMBI Fra30CHA0KEHUS K MOTPEOUTEINIO Ha pa3pe3e
o 'OCT 21.609-2014 CITIC?

30. Kakue TpeboBaHUs K BBHITIOJHEHUIO PAa3BOJIKA CUCTEMBI ra30cHa0XKeHuUsl K moTpedburtento Ha dacanie
mo 'OCT 21.609-2014 CITIC?

31. Kakoil yron MexJy OCAMH KOOPAMHAT MPUMEHSIIOT IMPHU MOCTPOCHUH aKCOHOMETPUYECKUX CXEM
Pa3BOJIKM CUCTEMBI Ta30CHA0KEHUS?

32.33.IlpuHIMN TIOCTPOEHUS AKCOHOMETPUUYECKHUX CXEM CHCTEMbI pa3BOJKH Ta30CHAOXKEHHUS K
norpedurento?

33. Kakoe n3o0paskeHne Ha3bIBACTCS TeHEPAIBHBIM TJIAHOM MECTHOCTH?

34. Kakoii mapkoit 0003Hauar0TCs YepTEKH reHepaIbHbIX MJIaHOB?

35. B kakom macmitabe BBITIOTHSIOT YePTEkKH IeHepaTbHBIX TIIAHOB?



36.Yto n300pakeHO Ha YepTEkKe TeHIIaHa WHKEHEPHBIX CeTel ropoa’?

37.
38.

B cooTBeTCTBUM ¢ KAaKUM TEKCTOBBIM JIOKYMEHTOM HYMEPYIOT H300paKeHHsI Ha YepTeKe reHIiaHa?
C Kakoro yepTexa IjiaHa IEePeHOCAT Ha TeHIUTaH TOPU30HTAIA TONOTrpaduuecKOi TOBEPXHOCTH?

39.0cHOBHBIE METPOJIOTHUECKUE MOHATHUS. 3agaun MeTposioruu. OObeKThl MeTpoorun. OpraHu3arus
METPOJIOTUYECKOT0 HaJ30pa 32 U3MEPEHUSIMH, COCTOSTHUEM CPEICTB U3MEPEHHH.

40.
41
42.
43.
44.
53.
54.
55
56.
57.
58.
59.
60.
61
62.

ITorpemHocTy U3MEpPEHUH, IPUYHUHBI UX BOSHUKHOBCHHS.

. KJ'IaCCI/I(bI/IKaI_[I/IH HUCIIOJIHUTCIIbHBIX MCXAHU3MOB I10 POy HCHOHB3y€MOfI OHCPIUH

OCHOBHBIE 3JIEMEHTBI aBTOMAaTUYECKUX PErYJISITOPOB JABJICHUS rasa

KoHcTpykuus v mpuHUUIT AEHCTBUS UCIIOTHUTENIBHBIX MEXAHU3MOB U PETYJIUPYIOLIUX OPIaHOB
Perynsaropsl naBnenus rasa npsiMoro J1€MCTBHUSL.

[TpenoxpaHuTenbHO-3aMOPHBIE KJIaMaHbl. Y CTPOHCTBO, IPUHIIUIT PAOOTHI.
[TpenoxpaHUTeIbHO-COPOCHBIE KJIANIaHbI. Y CTPOMCTBO, PUHIUI PabOTHI.

. [IpenoxpanutenbHo-cOpocHbie ycTpoiicTBa. [Ipunnumn paboTsl, yCTpOICTBO.

ABTOMAaTHKa IPOTOYHBIX BOJOHATPEBATENICH, EMKOCTHBIX HarpeBaTesied U KUMSATUILHUKOB
Kononxka BIII'-23 ¢ aBTOMaTuKoii, paboTa CHCTEMBI.

Hasnauenue v NpuHIMN JEHCTBUS y3JI0B aBTOMATHKH Ta30BbIX TUTUT MOBBIIICHHONH KOM(MOPTHOCTH.
ABTOMaTH3a1Us OJTHAs!, KOMILJIEKCHAs! M YacTU4Has. Perynupyembie mapaMeTpbl KOTEIbHBIX
YCTaHOBOK.

. CucreMnl aBTOMaTHYECKOT'O pEryjainpoBaHus U obecneyeHnss 6€30MaCHOCTH KOTEIBHBIX YCTaHOBOK.

Knaccugukarus cpencTs u3mepeHus TeMneparypsl. TemreparypHble HIKabI.

MeTop1 U3MEepeHus TeMIIepaTyphl.

63.
64.

TepmomeTpsl paciupenus. [IpuHnun ux paboTsl, paBuiIa MOHTaXa.
Manomerpuueckre TepMoMeTpbl. KOHCTpyKIuWs, NpuUHIUN JeHCTBHUS, 00JIacThb NMPUMEHEHHUS,

ImpaBujia YCTAHOBKH, TUIIbI MAHOMETPUUCCKHUX TCPMOMETPOB, BBIITYCKACMbBIX ITPOMBINIJICHHOCTBIO.

65.

TepmonpeoOpazoBaTenu CONPOTHBIECHUA, 007acTh MpuMeHeHus. KOHCTpyKIUY U TpUHLIUI PabOThI

TEPMOMETPOB COMTPOTUBJICHHUS.

66.
67.

TepmonpeobpazoBatenu nekTpudeckue. CyIHOCTh SABIECHUS TEPMOIIEKTPOHHON SMUCCUH.
OcobeHHOCTH OECKOHTAaKTHOTO METOJa M3MEPEHUsS! TEMIIepaTyphl, paAHalliOHHBIE W ONTHYECKUE

MIUPOMETPHI.

68.

139.
140.
141.
142.
143.
144.

145

146.
147.
148.
149.
150.
151.
152.
153.
154.

MeTtoiuka poBeIeHUs! TOBEPOK U3MEPUTEIBHBIX PUOOPOB.

TpyOsl, UcTIONb3yeMbIe [T Ta30CHAOKEHMS.

Hasnadyenue u ycTpoiCTBO EMKOCTHOTO BOJIOHAIPEBATEII.

Haznauenue u ycrpoiicrso 'HC.

Karonnast 3amura ra3onpoBojia, €€ CyTb.

@yTIspBl, CIIOCOOBI UX YCTaHOBKH.

Knaccugukanus razonpoBo/ioB.

. YcioBUsl MPOKJIaIKU TPYO B TpYHTE.

[lepeuncnure obopynoBanue ['PY.

B kakux MecTax yCTaHaBIMBAIOT OTKJIFOYANOIIME YCTPOKWCTBA HA BHYTPUAOMOBOM ra3onpoBoe?
JlocTonHCTBa ¥ HEAOCTATKU MHIWBUIYaJIbHBIX OAJIIOHHBIX YCTAHOBOK

ITepeuncnure JOCTOMHCTBA U HEAOCTATKU CTAJIBHBIX U MOJIMITUICHOBBIX I'a30IPOBOJIOB.
MeTtouka 1 11eJ1b THIPaBIMYECKOT0 pacyeTa TyMKOBOIO Ia301POBO/Ia BBICOKOTO AABJICHUS.
Ha3nauenue u ycTpoiicTBO MHKEKIIUOHHBIX TOPEJIOK.

Onumvre, Kak BHIIOIHSAETCS BBOJI Fa30MPOBOJIOB B 37aHHE.

N3015111MOHHBIE TOKPBITHS, TOCJIE0BATEIBHOCTD UX HAHECEHUS

[lepeuncnure ycTpoiicTBa, UCHOIb3YEMbIE Ha MOJ3€MHOM Ira30IpOBOJIE.



155. TpeboBanue k 3ganusm ['PII.

156. Haznauenue u ycTpoiicTBO IPOTOYHOTO BOJOHAIPEBATENSL.

157. 300pa3ute cxemy 0OBSI3KH pPe3epBYyapHON YCTAHOBKH, COCTOSIIEH U3 5 -TH pe3epByapoB.

158. HazoBuTe npuunHbl BO3HUKHOBEHNUS KOPPO3UH.

159. HazoBuTe npenMyiiecTBa U HEIOCTATKH TYIMUKOBBIX M KOJIBIEBBIX CUCTEM Ia30CHA0KEHHUS.

160. MeToauka 1 11eJ1b THIPaBIMYECKOT0 pacyeTa TyIIMKOBOIO Ia30I1pOBOJIa HU3KOIO AABJICHUS.

161. YcrpoiicTBO TpynmnoBoii 0aUIOHHON YCTaHOBKH.

162. Onumure ycTpocTBO M Ha3HAYEHHE KOH/IEHCATOCOOPHUKA CPETHETO AABJICHUS.

163. [Iepeunciure OCHOBHOE M BCrioMoraTeiabHoe o0opyaoBanue [ 'PII.

164. Knaccudukanus ra3ompoBOI0B 10 BULy TPAHCTIOPTHPYEMOTO Ta3a, 10 MaTepuaty Tpyo, Mo YucIty
CTYIIEHEH peryanupoBaHus J1aBlIECHUS Ta3a.

165. Tlepeuncante TOCTOMHCTBA U HEJOCTATKU IPUPOIHOTO ra3a.

166. CpaBHUTEIbHAS] XapaKTEPUCTHKA KOHIEHCATOCOOPHUKOB HU3KOTO U CPEIHETO JIaBICHHUS.

167. Omumre cxemy amkeHust CYI™ ot Mmecta 1oObIYH 10 TOTPEOUTENS.

168. OxapakTepu3yiTe yCTpOMCTBO BHYTPEHHUX I'a30IPOBOIOB.

169. Ilepeuncnure JOCTOMHCTBA U HEAOCTATKU CHKUKEHHOTO rasa.

170. ycTpoiCTBO U Ha3HAYCHHE KOHACHCATOCOOPHHUKA HU3KOTO JTaBJICHHS.

171. TpeboBanus K pa3sMEIICHUIO HHANBHyaTbHON OAIJIOHHON YCTAaHOBKH.

172. ®yHKIIMHN ra30peryasiTOPHBIX TyHKTOB.

173. Knaccudukanus ra30BbIX TOPEJIOK.

[TpakTHyeckre BOMPOCHI

1. Onpeaenutsd TEIJIOTY CrOpaHUsl MPUPOJAHOTO ra3a (coctaB MeTaH —%, 3TaH —%, nporan —%, OyTaH
—%, CO2+N2-%). Ternnora cropanusi KOMIIOHEHTOB TPUHUMAETCS IO CIIPABOYHUKY.

2. OmnpenenuTh 4aCOBOM Pacxo]l MPUPOIHOTO raza Ha KOTeIbHYI0 MOIIHOCTRI0O MBT, Qu = M/[)/M3,
KITA= %.

3. Onpenenuts pacxoq CYI' Ha oTONMHUTENHHYIO KOTEIIBHYIO, T/I€ YCTaHOBJICHBI BOAOTPEHHBIC KOTJIBI. QH
= MJx/M3 . HoMuHanbHas MOIIHOCTh KOTEIbHOM MBTT.

4. OnpenenuTh naBlieHHEe B KOHIE razonpooaa d = mm. [InuHa ra3onpoBoja M, pacxoj rasza m3/d,
naBieHue B Havyaie razonpoBojaa Pu = «klIla. [lpu pemennn ucnoap30BaTh HOMOIPAMMY.

5. OnpenenuTsh NOTEPH AABIEHUS B ra30IpoBOjie HU3KOTo AaBieHus D= mMm. JlnuHa rasonpoBoga M.
Pacxonraza wm3/4. JlaBnenue B Hauane razomnpoBoja Klla.

6. OnpenenuTh 00BEM MPOAYKTOB CropaHus M3 mpupoaHoro raza (coctaB raza CH4= %,C2H6= %,
C3H8=% mpu o= ).

7. OnpeaenuTh TEOPETUUECKHI pacxo/1 BO3lyXa i cropanus rasa, coctosiero u3z CO2= %, CH4= %,
C2H6= %, C3H8= %.

8. OnpenenuTh mpeaesbl B3phIBAEMOCTH CMECH YTJIEBOIOPOIHBIX Ta30B. MeTaH - %, 3TaH - %, mporman
-%.

9. Onpenenuth k03¢ HUIMEHT U30bITKA BO3yXa, COOTBETCTBYIOIINI BEPXHEMY U HIXKHEMY TIpE -7ejiaM
B3pPBIBAEMOCTH T'a30BO3IYIITHON cMecH mpomnaH - %, OytaH - %. [Ipenens! B3ppiBaeMo-cTH - mpomana: 3,3 -9,5%);
Oyrana: 1,7-8,5%.

10. Onpenenuth yepe3 Kakoe Bpemsi o0pa3yeTcs B3pPHIBOOMACHAs KOHIIEHTPAIUS B KOTEIBHOM 3a- Jie
o0beMOM M3 , NPOU3BOAMTENBHOCTh TOPENKU — M3/4, ecinu OyAeT OTKpPHIT KpaH Ha TOpeNKe KoTia.
Hcnonbs3yercs mpupoaubiii ra3. HwkHuit npeaen BocriaMmeHeHus - %.

11. Kakoil mpou3BOIUTEILHOCTH JTOJDKEH OBITh BEHTHIISATOP JJIA TYTHEBOM TOPENIKU C pacxoaoM M3/4
NPUPOJIHOTO ra3a, ropenka padoraer oo =, Qu =  kJx/m3

12. OnpenenuTh Ha CKOJIBKO U3MEHUTCS KAIOPpUMETpUUIECKas TeMIeparypa, €Clid U3BeCTHO, uTo tk="C,
TOpeHue MPOUCXOIUT € O =, TeopeTHuecKkuil pacxon Bozayxa V1= m3/M3 , Qu= M/Ix/M3 . Bo3ayx Harper 110
°C. Temneparypa raza °C. Termmoemkocts Taza kJ[x/(M3°C), Bozayxa - k/[x/(M3°C)

13. OnpenenuTh JaBieHUE MPU B3pbIBE MPUPOJHOIO ra3za B MoMelnieHuu 1exa. Kamopumerpuue- ckas
temneparypa tk= °C.

14. OmnpenenuTh MIOMAAL JETKOCOPACHIBAEMBIX KOHCTPYKIIMH B MOMENIEHUU KOTEIHHOTO 3alia
o0bemoM V= Mm3.

15. OnpenenuTh TUAPOCTATUYCCKHI HATIOP B CTOSIKE BBICOTOM h= M mpu momade mpupogHOTo rasa.

16. OnpenenuTs TPOMYCKHYIO CIOCOOHOCTh PETYIIATOPA C OJHOCEAEIbHBIM KJIallaHOM MU pac



-4eTHOM pacxoje raza M3/4. JlaBnenue Ha Bxoe n3bpirounoe — Mlla, naBnenue Ha Boixogne — kl1a.
17. Onpenenuts npenensl cpadateiBanus [13K u [ICK. [laBnenue ra3a Ha BeIxoze u3 perynsropa klla.

18. Onpenenuts 4aCOBOM pacxo/i MPUPOJHOTO ra3a Ha KOHJICHCAIIMOHHBIN KOTeJl MOIHOCThI0O MBT, QH
= MJIx/m3, KIT/I= %.

7.4.3. IlpumMepHbIe TEMBI KypCOBOU paboThI (TIpoeKTa) (MIPY HATTUIHUHN)
PexoHCTpyKIMs cHUCTEMBI Ta30CHA0KEHUS IIPOMBIIIIIEHHOTO MPEIIPUATHSL.
PekoHCTpyKIIMS CHCTEMBI Ta30CHA0KEHUSI OTOIMTENBHON KOTEIEHOM.
PexoHcTpyKLus cucTeMBbI Ta30CHA0KEHNS KOMMYHAJIbHO-OBITOBOTO NPENIIPUATHS.

7.5. MeTtonuyeckue MaTtepuaibl, ONpeAeAoNMe MPoLe yphbl OLICHUBaHUS 3HAHUM, YMEHU, HABBIKOB U (WUJIN)
OIIbITa IPO(PECCUOHATBHOMN EATEIbHOCTH, XapaKTepU3YIOLUe dTarbl POPMUPOBAHUS KOMIIETCHLIUI

[Iponienypa mnpoBeaeHHsT MNPOMEXKYTOYHOM aTTecTallud M TEKYLIEro KOHTPOJs YCIIEBAEMOCTH
perIaMeHTUpYETCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIOIIUM MOPSIOK OpraHU3aluy U IPOBEICHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTalluy 00YYarOIUXCS.

[Tpouenypa oueHuBaHus (POPMUPOBAHUS KOMIETEHLMH IpU MIPOBEJCHUH TEKYLIEr0 KOHTPOJIS
MpuBe/IeHa B I1. 7.2.

TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEpPHUaJIbl TEKYIIEr0 KOHTPOJIS PUBEAEHBI B 1. 7.3.

ITpomesxyTouHas arTecTanus o AUCHUILUIMHE TPOBOAUTCS B (hopMe 3K3aMeHa.

B »K3ameHannoHHBI OWJIET BKJIIOYEHO [IBa TEOPETUYECKMX BONpPOCA M IPAKTHUYECKOE 3a/laHue,
COOTBETCTBYIOLINE COACPKAHUIO (POPMUPYEMBIX KOMIIETEHIMNA. DK3aMEH NMPOBOAUTCS B YCTHOH dopme. [ns
MIOTOTOBKH [0 3K3aMEHAIIMOHHOMY OuiieTv oTBonuTcs 40 MUHVT.

7.6. Kpurepuu onieHrBaHus cOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

YpoBeHb OCBOCHHUS M OLICHKA

Kpurepun Orenka Ouenka
«HEYIOBJICTBOPHUTEIIb | «yAOBICTBOPUTENBH | OlLieHKa «XOPOLIO» OLlEHKA «OTJIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3a4TEHO»




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOTrO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -I0JIHOE TTIOHUMaHHUE
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX OHSTHI 1 CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUTS BBIOOpA METOTUKU
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHSI C(POPMHPOBAHHOCTH KOMIIETEHLMH, 3aKpPEIUIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHOY»/«3a4TE€HOY BBICTABIISETCS, €CIIU CpeiHee apu(METHUECKOe HaXOAUTCS B UHTEpBalie
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY/ «3aU4TEHOY» BBICTABISIETCS, €CIU cpefHee apuPMETHIeCKOe HaXOAUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJICTBOPUTEIBHOY/ «HE 3aUTE€HO» BBICTABISETCS, €CIH cpelHee apudmernyeckoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJIHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM AJI1 OCBOCHUS TUCIIUITIIMHBI (MOYJIs)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

Komuna I'. II., Tlpomyrunckuit A. O., IlpoextupoBanue rasomnposogoB u| http://ntb.spbgasu.ru/

ruapaBiaudeckuii pacuer, CI16., 2018 elib/00878/
9 Kowmuna I'. I1., ITpomryrunckuii A. O., CTpOUTEILCTBO U PEMOHT Ta30mpoBoioB, | http://nth.spbgasu.ru/
CIIo., 2018 elib/00988/
JlomoJIHMTEILHAA JUTEPATYPA
https://www.studentli
1 Nonun A.A., XKuma B.A., Apruxosud B.B., [Tmonuk M.I'., I'a3ocHabxenue, brary.ru/book/ISBN9

Mocksa: ACB, 2012 785930937299.htmll

Konun6ab6a O. b., Hukumos B. ®@., OmeroBa M. 10., OcHOBBI IPOEKTUPOBaHUS U https://e.lanbook.com
2 |3KcrutyaTarnuu CHCTEM rasopacrpeaeneHus u ra3onorpeOieHus, Ibook/167402
Cankr-IlerepOypr: Jlanp, 2021

Obyyaronuecs u3 yncia nHBaauaoB u mi ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (WK ) 2JIEKTPOHHBIMH
00pa3oBaTeNbHBIMU pecypcaMu B popMax, aaanTHPOBAHHBIX K OTPAHUYCHUSIM HX 37J0POBBSI.

8.2. Tlepeuenp pecypcoB MHGOPMAIMOHHO-TEIIEKOMMYHHKAITMOHHON ceTh «HTepHEeT», HEOOXOMUMBIX IS
OCBOGHUS AUCHUILINHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET DJIEKTPOHHBIN aJipec pecypca
Kypc moodle "rasopacmpenenutenbabie  cucrembl  m|https://moodle.spbgasu.ru/course/view.p
razonorpedisromee o6opynosanue” hp?id=3637
Omnnaita (online) pacueToB HEOOXOMMMBIX uIss TpoekTupoBanus|http://proekt-
ra30CHa0KEHHUs. gaz.ru/index/onlajn raschety/0-16
P/1-11-02-2006 TpeGoBaHus K cOCTaBy M TOPSJIKY BEICHHUS
HCTIOTHUTEIIbHOM JIOKYMCHTAITUH npu CTPOUTENBCTBE,

PEKOHCTPYKINH, KAUTATHHOM PEMOHTE OOBEKTOB KAMHTAIHLHOTO http://docs.cntd.ru/document/902023790
CTPOUTENBCTBA U TpPEOOBaHUs, TMPEABSIBISIEMbIE K aKTam ' ' '

OCBUACTCIBCTBOBAHUS pa60T, KOHCTPYKHHﬁ, Y4aCTKOB ceTen
HHKEHEPHO-TEXHUIECKOT0 00eCIIeYeHNs

https://www.business.ru/article/2113-

I'pacdux oponsBoacTBa padOT: KaK COCTaBUTH? N .
padp P a1 p grafik-proizvodstva-rabot

MeToanueckre OCHOBBI ONPEIENIEH s TIOTPEOHOCTH B MaTepHaax,
KOHCTPYKIMSAX ¥ U3JEIMAX B cocTaBe paboueit moxymenranum Halhttp://docs.cntd.ru/document/9009245
CTPOMUTEILCTBO

TUITOBAS TEXHOJIOTMYECKAS KAPTA (TTK)
IMPON3BO/ICTBO PABOT 1o MOHTAXY |http://docs.cntd.ru/document/493713679
TEXHOJIOTMYECKOI'O I'A3OITPOBOJIA

http://bgazproekt.ru/novost_ehkspertiza
_proektov_sistem_gazoraspredeleniy i
gazopotrebleniya.html

O HeoOXOIUMOCTH TPOBENIEHUSI OSKCIEPTU3 IPOEKTOB CHUCTEM
ra3opacrpeesieHus 1 ra3onorpedaeHus

OneKTpoHHBIA (OHA TPaBOBOM M HOPMATHBHO-TEXHHUYECKOU

JTOKYMEHTAIIMH http://docs.cntd.ru/

8.3. Ilepeuenpb coBpeMeHHBIX MPOGECCHOHATHHBIX 0a3 JTAHHBIX U MH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue DIIEKTPOHHBIN aJpec pecypca

\\law.lan.spbgasu.ru\GarantClie

WNndopmanronHo-npaBoBas cuctema [ apant nt




\\law.lan.spbgasu.ru\Consultant
NudopmannonHo-mipaBoBas cuctema KoHcynbrant

Plus ADM
Nudopmannonno-npaBoBas 6a3a manabix Kogeke gitf/://gasudata.Ian.spbgasu.ru/d
Cucrema nucrannronnoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/
DnektpoHHas 6ubimoreka Upouc 64 PJEF/J://ntb.spbgasu.rullrb|864r_p
DIEKTPOHHO-0MOIMOTeYHAas crcTeMa u3aarenbersa 'Jlans" https://e.lanbook.com/
DIeKTpOHHO0-0MOIroTeYHas cucreMa usnarenascrsa "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOINOTEYHas cucTeMa n3garenncraa ' IPRsmart' http://www.iprbookshop.ru/
SHeKTpOIiHO-GHGHHOTeqHasI CUCTEeMa  HM3JaTelbCTBA KoncynpTant https:/Awww.studentlibrary.ru/
CTYJCHTA

Hayunas JIEKTPOHHAS
Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU suborexa eL IBRARY RU
Poccuiickas rocy1apcTBeHHas OMOJIHOTEeKa www.rsl.ru
Enuuelii  3neKTpOHHBIA  pecypc  y4eOHO-METOAMYECKOW JHMTEpaTyphl
CLIGLACY www.spbgasu.ru

Tex.JIut.Py - Texuuyeckas aureparypa http://www.tehlit.ru/

bect-ctpoii. Ctpourtenbubiii noptan. HopMatuBHble U peKOMEHIaTEIbHBIC

http://best-stroy.ru/gost/
JOKYMCEHTHI I10 CTPOUTCJIILCTBY

DneKTPOHHBIN (HOH/T IPABOBON U HOPMATHBHO-TEXHUUYECKOM JOKYMECHTAI[HN
B 00JIaCTH CTPOUTENLCTBA M NPOEKTHPOBaHuUs, Ge3omacHocTH W oxpanbi|http://docs.cntd.ru
TPYJIa, SHEPIETUKU U HedTerasa, npasa.

Moenupyemblii KaTaJIor HayUHbIX KYPHAJIOB. www.doaj.org

bubnuoreka crareit xxypnana HIT «c<ABOK» ?;/Ep://www'amk'rU/artICIelera
https://www.spbgasu.ru/Univer

O6pa3oBarenbHbie HHTEpHET-pecypesl CITIOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

https://www.spbgasu.ru/upload-
Criucok coopaukoB TpynoB u kKoHdpepernuit B PUHI/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer
[Mepnoanyeckue m3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

8.4. Ilepeuenb WH(GOPMALMOHHBIX TEXHOJOIMH, HCIONb3YEMbIX IPU OCYIIECTBICHUH OOpa30BaTEIbHOTO
mporecca IO JUCHUIUIMHE, BKJIKOYas IepedyeHb JIMIEH3HOHHOIO M CBOOOJHO  paclpoCTpaHsSeMOro
MPOrpaMMHOTO 00ecTieueHus

Crioco6 pacnpocTpaHeHus

Haumenosanue (JTUTIEH3UOHHOE WJTH CBOOOTHO
pacIpoCTPaHIEMOE)
i . HoroBop Ne 132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r
Horoop  Ne  ®-31/2020  or
DkoJor 17.03.2020 r. OOO "®dupma

Hurerpan". JIunensus 6eccpounas

8.5. MarepuanbHO-TEXHUUECKOE 00€CTICUeHNE TUCITUTIITHHBI
Caenenusi 00 OCHAIIEHHOCTH YUE€OHBIX ayAUTOPHI U TOMEIIECHHH IS CAMOCTOSITEILHONM PaOOThI

HaunmenoBanue y4eOHBIX ayAuTOpHil ¥ moMerieHuii|  OcCHalEeHHOCTh 000pY/IOBaHUEM M TEXHUYECKUMU
JUTSL CAMOCTOSITENIbHON pabOThI cpelcTBaMu o0yueHus




25. IlomenieHus 115 caMOCTOSITEILHOM paboThI

[TomerneHune a1 cCaMOCTOSATEIBLHOM paOOThI (YMTATBHBIN
3an oubmmoreku, aya. 217): [IK-23 ., B T.4. lmr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
KJIaBUATypa, MBbIIIb) C TOJKIIOUYEHHEM K CETH
«HTEpHET» M 00EcIeYeHneM J0CTyNa B SJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10

Komruiekr MYJIBTUMEAUHHOTO 00opy0BaHuUs
IIEPCOHAJIBHBIN KOMIIBIOTE MYJIbTUMEIUNHBIN
25. VYd4eOHbIE ayAUTOPHH IS HpOBGI[eHI/ISI( p p Y A
s MPOEKTOpP, OJKpaH, ayAHO-CHUCTeMa), JOCKa, OJKpaH,
JIEKIMOHHBIX 3aHATUH .
KOMIUIEKT  y4eOHOH  Me0enu, MOIKIIOYEHHE K
komnetotepHoi cetu CII6I'ACY. Brixoa B UHTEpHET.
25. VYyeOuwsle ayauropud Ans  nposeneHus |KommiekT MYJIbTUMEAUIHOTO 000pyaOBaHUs
IIPAKTUYECKUX 3aHATHH, KypCOBOTO|(IIepCOHANbHBIHI KOMIIBIOTED, MYJIbTUMEIAUHBIN

MPOEKTHUPOBaHUS (BBIIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIOBBIX M MHIUBUIYalIbHBIX KOHCYJIbTAIUi,
TEKYIEro KOHTPOJIS U POMEKYTOUHON aTTecTaluu

IPOEKTOP, JKpaH, ayJuo-CUCTeMa), JOCKA, KOMILIEKT
yueOHOIl MebenH, MOAKIIOYeHHE K KOMIIBIOTEpPHON CETH
CIIOI'ACY, Bbixon B MHTEpHET.

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecneunBaroTCI CIICHUAJIBHBIC YCIOBUA JIA MMOJTYYCHUS O6paSOBaHI/I$I B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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