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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
LenssMu OCBOCHMSI JUCHUILIUHBI SIBJISAIOTCS: MOJArOTOBKA CIELHUAIMCTOB, BIAJICIOIIMX COBPEMEHHBIMU
3HAHUSIMA B 00JIaCTH (PU3MKO-XMMHUYECKHX CBOWCTB TOPIOYMX Ta30B, TEOPHUU W TPAKTHUKUA HMX CXKUTAHUA,
YCTPOMCTBA M IKCIUTyaTalldd COBPEMEHHBIX OBITOBBIX Ta30BBIX NMPUOOPOB M CHUCTEM Ta30pachpelieicHus U
ra3onoTpe0IeHus, TPOSKTHPOBAHUS CHCTEM ra30CHA0KEHHUS.
3aga4uu AUCUUTUIMHBI:
- u3ydeHue TpedoBaHui K paboueil JOKyMEHTAIUH;
- OBJIQJICHUE CTAHJIAPTHBIMU MIPOTPaMMaMHU U MaKEeTaMH MPUKJIATHBIX TPOrpaMM IPU MPOCKTUPOBAHUHI

CHCTEM ra30CHA0KCHUS;

- M3yYeHHE OCHOBHBIX CBOWCTB TOPIOYMX Ta30B, CIOCOOOB MX TPAHCIIOPTHPOBAHUS M XPaHEHHS,
PEXKUMOB NOTpebiieHNs U OaaHca rasa, pacuera rofoBoro noTpeOieHus rasa;
- U3y4EHHUE CXEM U YCTPOMCTBA TOPOJCKIX CUCTEM Ia30CHA0KEHHS, THIPABINYECKUX PACUCTOB I'a30BBIX
ceTel, TeXHUKO-3KOHOMUYECKHUX PacueToB;
- 03HaKOMJICHHE C COBPEMEHHBIMU METOJAAMH CTPOUTENBCTBA CHCTEM I'a30CHA0KCHHUS;
- U3y4eHHE TEOPETUYECKIX OCHOB C)KMTaHHS ra3a;
- 3HaKOMCTBO C YCTPOMCTBOM M XapaKTEPUCTUKAMH Ta30BBIX TOPEJIOK, BBHIOOpP Ta30BBIX TOPEIOK,
MIPOEKTUPOBAHKE M PACUET ra30BbIX TOPEJIOK;
- W3y4YCHHE YCTPOICTBA Ta30BBIX HMPUOOPOB, CIIOCOOOB OTBOAA MPOIYKTOB CrOPaHMs M BEHTHIISLUU
MOMEIICHUH, I/Ie UCTIONB3YETCS Ta30BO€ TOILIHBO;
- O3HAKOMJIGHHE C MEpONPUATHAMH O OE30MacCHOMY HCIIOJIb30BAHMIO Ta3a B JKWIBIX JOMax M Ha
NPEINPUATHIX KOMMYHAJIBHOTO XO35HCTBA.

2. llepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHMs] MO JAUCHUILIMHE (MOAYJIIO), COOTHECEHHBIX C
HHIMKATOPAMHU I0CTHKEHHUs KOMIIeTeHIN i

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemsble pe3yiabTaThl O0yYEHHS 1O

KOMIIETEHIIUH MHMKATOpa JTOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMIIETEHIIH IUTAHUPYEMBIX pe3ynbTaToB ocBoeHMst OIIOII1
[1K-3 Croco6en|I1K-3.1 OcymectBisier BbIOOp|3HAET
OpPraHU30BBIBaTh PaOOTHI MO|HOPMATUBHO-TEXHUUECKUX HOpPMAaTUBHYI0 0azy B 00JacTu CaHMTapHOI,
TEXHUYECKOMY JNOKYMEHTOB, MOXKAPHOW M DKOJIOTUYECKOW Oe30MacHOCTH
OOCITy’)KUBAaHHIO M PEMOHTY|periaMeHTHPYIOIUX (YHKIIMOHMPOBAHUS CUCTEMBI Ta30CHA0KEHUS;
MHKXEHEPHBIX CUCTEM|CAaHUTAPHYI0,  MOXKApHYIO  H|KPUTEPUM OLIEHKH COOTBETCTBUS CHCTEMBI
KHU3HEoOecreueHus B[9KOJNIOTHYECKYl0  0€30MacHOCTb|ra30CHAOXKEeHUsI TPeOOBaHUSAM  CAaHUTAPHOM,
CTPOUTEIIBCTBE (G YHKIIMOHUPOBAHUS M0’KapHON M HKOJIOTUYECKOM O€301MacHOCTH
VMHXEHEPHBIX CUCTEM|yMeeT
XKHU3HeoOecreueH s B|IpUMEHSATh TEOPETUUECKNE 3HAHUS B MpPOLECCE
CTPOMUTEIILCTBE pelmieHus 3ajad B obOjacth B 00jacTu
CaHWUTAapHOM, IOXKAPHOM M  SKOJOTUYECKOU

0€30MacHOCTH  (PYHKIIMOHUPOBAHHSI CHCTEMBI
ra30CHa0XeHUsI pu JKCIUTyaTaluu;
IIPOU3BOJUTH OLIEHKY COOTBETCTBHUS CHCTEMBI
ra3ocHaOXeHHs: TpeOOBaHUSAM CaHUTApPHOM,
MOKapHOM 1 IKOJOrMUYeCcKOr 0€301MacHOCTH
BJIaJeeT

METOAUKAMU OLICHKH COOTBETCTBUS CHCTEMBI
ra3ocHa0XeHHs: TpeOOBaHUSAM CaHUTApPHOM,
MOKapHOM 1 IKOJOrMUYecKor 0€301MacHOCTH




[1K-3 Crocoben
OpPraHU30BBIBATH PAOOTHI 110

TEXHHUYECKOMY
00CITy’)KUBaHUIO M PEMOHTY
HHXXCHCPHBIX CUCTEM
KHU3HEOOECIICUCHUS B
CTPOUTENIbCTBE

IIK-3.2 [IpoBoaut OLICHKY

COOTBETCTBHUA HHXXCHCPHBIX

CUCTEM KU3HEOOeCleUeHUs

B

CTPOUTENILCTBE TpeOOBaHUSM

CaHUTapHOM, I0>KapHOHN
9KOJIOTUYECKOI Oe30macHoCcTH

n

3HaeT

HOpPMaTUBHYIO 0a3y B OOJAcCTH HMCHBITAHHN H
IKCILTyaTallid CUCTEM Ta30pacrlpeelieHus |
ra3onoTpeOICHus; YCTPOHCTBO u
KJIaCCU(PUKALUIO  CUCTEM  Ta30CHA0XKCHUS,
TEOPETUYECKHE OCHOBBI B 00J1aCTH HAJIC)KHOCTH
CUCTeM Ta30CHA0XKEHUS, BHJBI aBAPUHHBIX
CHUTyalluid B  CHCTeMaX  Tra30CHAOXKCHHS,
NPUYMHBI UX BO3HUKHOBEHUS M MEPOIPHSITHUS
1o MIPEIOTBPALICHUIO; TIPUHIIUTIBI
IKCIUTyaTalldl  HAPYKHBIX  Ta30MPOBOJIOB,
BHYTPHJIOMOBOTO ~ Ta30BOT0  00OpYAOBaHUS,

ra3operyiasITOPHBIX MYHKTOB, CTPYKTYpPY
TOPOJICKOM Tra30BOM CITY»KObI, BUJIBI U XapaKTep
HEUCTIPABHOCTEU u MOBPEKICHUI
ra3onpoBo/IOB, MIPUHIIUIIBI 3alIUThI

ra30IpOBOIOB OT KOPPO3UH, BUIBI aBapUHHBIX
paboT Ha ra30npoBOAAX

ymeeT

OCYILIECTBIISATh IUIAHUPOBAaHKE pabor,
CBSI3aHHBIX C OKCIUTyaTallued M PEMOHTOM
cHCTEM ra3opacnpeeneHus U

ra3on0Tpe6neHH51; COCTaBJIITb H Od)OpMJ'IfITB
TCXHUYCCKYIO U OTUCTHYIO JOKYMCHTAUUIO IIPU
OKCILTyaTalluu CHUCTEM FaSOCHa6)KCHI/IH;
OCYHICCTBJIATDH KOHTPOJIb H  JHUArHoCTHUKY
ImapamMeTpoOB SKCHHyaTaHHOHHOﬁ IMPpUTroJHOCTU

CUCTEM ra3opacupeeeHus u
ra3onoTrpeOjaeHus,  HPOU3BOAUTH  OLEHKY
ITOBPEXKICHUM Ha ra30IpOBOJIE

BJIajIeeT

crocobaMy  MOATOTOBKM  OTYETHOCTH IO
YCTAHOBJICHHBIM ()OPMaM U JOKYMEHTAIUH [IPH
OKCIUTyaTalliil CHCTEM Ta30pactpeielieHus |
ra3onorpe0ieHus; npuOopHOH 0Gazoi  JuIs

3KCIUTyaTaluu CHUCTEM razocHa0OKeHHus,
METOINKAMU pacuera yTe4yeK rasa,
3ara30BaHHOCTH IIOMEIIICHHI; HaBBIKAMH

CaAMOCTOATCIBbHOT'O MMPUHSATHA pe].HeHI/Iﬁ B
00TACTU TAROCHAGKEHUS




[1K-3 Crnocoben
OpPTraHU30BBIBATH PAOOTHI TIO
TEXHHUYECKOMY

00CITy’)KUBaHUIO M PEMOHTY
HHXXCHCPHBIX CUCTEM
KHU3HEOOECIICUCHUS B
CTPOUTEIILCTBE

[K-3.3 OcymiecTBisieT

TEXHUYECKUU

)51

TEXHOJIOTMYECKUI KOHTPOJb

BBITIOJTHCHUS pabort

oo

TCXHUYCCKOMY O6CJIy)KI/IBaHI/IIO n
PEMOHTY HWHXCHCPHBIX CHUCTEM

JKU3HEeoOecHeueHus
CTPOUTENIHCTBE

B

3HaeT

JTarnbl TEXHOJOTHYECKOT0 nporecca
MPOU3BOJACTBA  PAabOT MO  TEXHUYECKOMY
00CITyXKUBaHUIO u PEMOHTY CUCTEM

ra3opacrpesielieHusi ¥ ra3omnoTpeOieHus;
peraaMeHT TEXHOJOTMYeCKOro Impoiiecca -
repevyeHb pabor, BBITIOJIHSIEMBIX
IPOU3BOJCTBEHHBIM  IOAPA3JICIICHUEM, IO
TEXHUYECKON SKCIUTyaTallid, TEXHUYECKOMY
00CITy’)KUBAaHUIO u PEMOHTY cHCTeM
ra3opacnpeielieHuss U ra30noTpeOIeHus; BUIbI
TPYAOBBIX M MaTEpUATBHBIX PECYpCOB JUIA
o0ecrnievyeHus KCIUTyaTaluu 1

00CITy>)KUBaHHSI CUCTEM T'a30CHA0KEHUS; HOPMBI
MIPOMBIIICHHOM, TOXapHOH, BSKOJOTMYECKOU
0e30macHOCTH npu OCYIIECTBICHUU
TEXHOJOTHYECKOT0 mporecca; BU/IBI
JOKYMEHTAIIU! ULt CIa4un/TIPUEMKH
3aKOHUYEHHBIX BUJIOB/3TANOB paboOT

ymeeT

BBIMOJHATh TEXHUYECKUNH M TEXHOJOTMYECKUN
KOHTPOJIb PE3y/IbTaTOB BBHIMOJHEHUS padoT 1O
TEXHUYECKOMY OOCIYXHBaHUIO M PEMOHTY

CUCTEM razopacnpeaencHus "
ra3onoTpeOaeHus; COCTaBIIATh IJ1aH
MEpOIPUATHIA o TEXHUYECKOMY u

TEXHOJIOTUYECKOMY KOHTPOJIO  BBIIOJHEHMS
paboT MO TEXHUYECKOMY OOCIYXUBAHUIO H
PEMOHTY  CHCTEM  ra3opaclpesieieHus U
ra3onoTpeOIeHus; KOHTPOJIMPOBAThH
co0iroieHNe HOpM IIPOMBIILIJIEHHOM,
M0’KapHOM, 3KOJIOTUYECKOW O€30MacHOCTH IpH
OCYILIECTBIEHUN TEXHOJIOTMUYECKOTO IPOLECcCa;
BBIIIOJIHATE IIOATOTOBKY JOKYMCHTAUWMW JJIA
CNaYM/IpUEMKH  3aKOHYEHHBIX BHJIOB/3TalloB

pabort

BJIajieeT

HaBbIKaMU BbIOOpa MEPONPUATUI IO KOHTPOJIIIO
pe3yIbTaToB OCYIIIECTBICHUS ATaroB
BBITIOJIHCHU AL pa60T 110 TEXHUYCCKOMY
00CITyKUBAHUIO u PEMOHTY CUCTEM
ra3opacrpesielieHusi ¥ Tra3omnoTpeOeHus,
METOIUKOU KOHTPOJIS pe3yabTaToOB

OCYILIECTBJIEHUS 3TAIIOB BBIMOJIHEHUS paboT MO
TEXHUYECKOMY OOCITYXKHBaHUIO M DPEMOHTY

CHCTEM ra3opacrpe/eIeHAs u
ra3onoTpeOaeHus; METOINKON KOHTPOJIS
CcOOIrOIeHUA HOPM MIPOMBIIIIJICHHOM,

MO’KapHOM, IKOJIOTUYECKONW OE30MacHOCTH TPH
OCYIIECTBICHUN PabOT MO TEXHHUYECKOMY
00CITyKUBAHUIO u PEMOHTY CUCTEM
ra3opacrpesielieHusi ¥ Tra3omnoTpeOeHus,
METOJIMKOW  OmMpeAeNeHus] TMOTPeOHOCTH B
TPYAOBBIX M MaTEepHAIBHBIX pecypcax It
o0ecrneveHus IKCIUTyaTalllu, OOCTY )KHUBAHH




U pEMOHTA CUCTCM ra30CHa0KeHUs

I1K-3 CnocoOeH
OpPraHU30BBIBATH PAOOTHI 110
TEXHUYECCKOMY

OOCITy’)KHBAaHHIO M DPEMOHTY
I/IH)KeHepHBIX CUCTCM
KU3HEoOecIeyeHus B
CTPOUTEIIbCTBE

[1K-3.4
WHCTPYMEHTAIbHBIN
TEMIIEPATYPHBIX 51
TUIPaBIMYECKUX PEKUMOB
paGOTbI HHKXCHCPHBIX CUCTCM
XKHU3HeoOecreueHus B
CTPOMUTENILCTBE

IIpousBogur
KOHTPOJIb

3HAET

MOJIO)KEHUE O TPOBEICHUH JHEPreTHYECKOTO
o0cIie1oBaHus razopacnpeieIuTeIbHbIX
OpraHu3aIuii; COCTaB SHEPreTUYECKOr0
racropTa CHCTEM Ta30CHA0XKEHUs; METOIUKY
ONpeAesiCHUusl pacxoja MPUPOJHOTO Tra3a Ha
TEXHOJOTHYECKHe U cOOCcTBeHHbIE HYX bl [ PO,
a TaKke 00beMa TeXHOJIOTHYECKUX IMOTEPh MPHU
ero TPAHCIIOPTUPOBKE I10
ra3opacnpe/ieIuTeIbHbIM ~ CETSAM;  CIIOCOOBI
TTOBBIIICHHUS 9HeprodhHEKTUBHOCTH npu
SKCIUTyaTalliu CUCTEM Ira30CHA0XKECHHS;

yMeeT

MPOBOJIUTH BHU3YyaJIbHBIN OCMOTp u
MHCTPYMEHTAIbHBII KOHTPOJIb
THIPABIMYECKUX PEXHMOB pPaOOTHI CHUCTEMBI
ra3ocHa0O)XeHHsS;  IPOBOAUTH  pabOTBI  TIO
TEXHUYECKOMY  OOCIIY)KUBAaHHUIO; KOHTPOJIIO
KauyecTBa pabOT NpPH JKCILIyaTallMH CHUCTEM
ra3ocHa0XeHUsI; BBIOUpaTh Crioco0 MOBBIIICHUS
9HeprodpPEeKTUBHOCTH MpU  SKCIUTyaTalluu
CHCTEM Ia30CHA0KECHUS

BJageeT

METOJMKON MPOBEJACHUS BU3YAIBHOTO OCMOTpa
u WHCTPYMEHTAJIBHOTO KOHTPOJIS
TUAPABIMYECKUX PEKUMOB TPHU IKCIUTyaTallUU
CHUCTEM Tra30CHA0KEHUS W JIOKYMEHTHPOBAHUS
X PE3YILTAaTOB

I1IK-3 CrocobeH
OpPraHU30BBIBATh PAOOTHI IO
TCXHI/I‘ICCKOMY

OOCITy’)KUBAaHHIO M PEMOHTY
I/IH)KeHepHI)IX CUCTCM
JKH3HEOOECIIEUeHUS B
CTPOUTENIHCTBE

IIK-3.5 YcTaHaBInuBaeT
BO3MOJKHBIE MIPUYUHBI OTKA30B U
ABAPUITHBIX CUTYyalHi B
MH>KEHEPHBIX CHCTEMax
J)KU3HeoOecneueHus B
CTPOUTENBCTBE

3HaeT
IpaBHUJia ¥ HOPMbI TEXHUYECKOM IKCILTyaTalluu
CUCTEM Ta30CHA0KCHHUS; ITOJOXKCHUS TEOPUU
HAJIGKHOCTH  CHCTEM  TraszopachpeaeleHus;
METOIBI MMOBBIIIEHNS HAJIEKHOCTH
ra3opacnpeeIuTeTbHbIX CHCTEM;
KJIacCU(PUKALINIO OCHOBHBIX BUJIBI
MOBPEXKJACHUNM W OTKA30B DJIEMEHTOB CHUCTEM
ra3ocHa0OXeHU

ymeer

yCTaHABIMBAaTh BO3MOKHbBIE NMPUYHMHBI OTKA30B
M aBapuUHHBIX CHUTyaull Ha CHCTEMax
ra3ocHa0XeHus; MIPOU3BOJIUTH pacuer
HaJe)KHOCTH T'a30BOM CETU

BJIajieeT

METOJMKONW KOHTPOJISI COONIONEHUs MpaBHI U
HOPM TEXHHYECKON OJKCIUTyaTallud CHCTEM
ra30CcHa0XeHHUs; METOJIMKON  BBIABIICHUS
MOBPEKICHUI " OTKa30B CHUCTEM
ra3ocHaOXeHHUs; METOAUKOH  00OCHOBaHMSA
MOTPEeOHOCTH B peMOHTE CUCTEM
ra30CcHa0XeHHUs; METOIUKON pacuera

HaaACKHOCTU ra3oBOIl CeTH




[1K-3 Crocoben
OpPraHU30BBIBATH PAOOTHI 110

TEXHHUYECKOMY
00CITy’)KUBaHUIO M PEMOHTY
HHXXCHCPHBIX CUCTEM
KHU3HEOOECIICUCHUS B
CTPOUTENIbCTBE

I1IK-3.6 OcymecTBiser BbIOOp
CIoco0O0B MPOBEACHUS PabOT IMo
JTUKBHUIAITUU aBapUIHBIX
CUTYyallUi, aBapuitHOMY
OOCITy’)KUBAaHUIO  WH)KEHEPHBIX
CUCTEM JKHM3HEeOoOecreueHus B
CTPOUTENIbCTBE

3HaeT

BUJbl TIOBPEXKJCHUH M OTKa30B OOBEKTOB
CHUCTEM Tra30CHAaOXEeHMs; BUABI pPaboOT 1O
aBapUIHO-TUCIIETYEPCKOMY/a00HEHTCKOMY
00CITy’)KHBaHUIO CUCTEM ra30CHA0KEHUS

yMmeet

BEIOMpaATh CHOCOOBI TpOBeAeHUS pPaboT 1O
JTUKBUJIALIUU aBapUMHBIX CUTYyaIuH,
aBapuitHOMY 00CITyKUBAaHUIO CHCTEMBI
ra3ocHa0XeHHUs; COCTaBIATH IUIaH pPaboT Mo
aBapUIHO-IUCIIETYEPCKOMY/a00OHEHTCKOMY
00CITy’)KHBaHUIO CUCTEM ra30CHA0KEHUS
BJajJeeT

METOAAMHU TPOBeNEHHUs padoT MO JIMKBHUIAIMH
aBApUMHBIX CUTYyallui, aBapuitHOMy
0OCITy’)KUBaHUIO CHCTEM Ta30pacHpeefieHust U
ra3onoTpeOIeHus

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKType 00pa3oBaTe/IbHOM IPOrpaMMbl
Jannas aucuunianHa (MoAynb) BKItOYeHa B bnok «/ucuummbel, monynun» B1.B.08 ocHoBHOIM

npodeccnoHanbHOM  00pa30BaTENIbHON MPOTPaMMBbl

08.03.01 CrpouTenbcTBO W OTHOCUTCS K 4YacTu,

(dhopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHONICHUH Y9eOHOTO IJIaHa.

No
n/n

[TpeniecTByroUE TUCIUTIIMHbBI

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

1 [M3wickaTenbckas IIpaKTHUKa, rcoJIoOrn4cCKasa

OIIK-3.1, OIIK-3.3, OIIK-5.1, OIIK
-5.4, OIIK-5.6, OIIK-5.7, OIIK-5.8,
OIIK-5.9, OIIK-5.10

2 |WmxeHepHas reoynorus

OIIK-3.2, OIIK-3.3, OIIK-3.7, OIIK
-4.2, OIIK-4.4, OIIK-5.1, OIIK-5.2,
OIIK-5.4, OIIK-5.6, OIIK-5.7, OIIK-
5.8, OIIK-5.9, OIIK-5.10

3 |MHOoCTpaHHBIiH A3bIK MPO(ECCHOHANTBHOTO OOLIEHUS

VK-4.2, YK-4.4

4 |MexaHuKka KUIKOCTH M Ira3a

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

5 |O3HakoMuTeNbHASA MTPaKTHKA

OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK
-4.2, OIIK-5.2, VK-1.1, VK-1.2

6 [OcHoBbI TermIora3zocHaOKeHus U BCHTUIIAIIUHN

OITK-6.1, OIIK-6.2, OTIK-6.4, OIIK
-6.9, OIIK-6.13, OIIK-6.14, TIK-1.1,
MK-1.2, TK-1.3, TIK-1.4, TIK-1.5,
TIK-1.6, OITK-4.2

7 |Dxonorus

OIIK-1.10, YK-8.1

8 [Bricmas matematuka

OIIK-1.6, OIIK-1.7, OIIK-1.8, YK-
2.1, VK-2.3, VK-2.4

9 [MudopMaiioHHBIE TEXHOIOTUU TPAPUUECKOT0 TPOSKTUPOBAHNUS

OIK-2.2, MNK()-1.1, TK(I)-1.2,
TIK(ID)-1.3

10 |OCHOBBI apXUTEKTYPHO-CTPOUTEIHHBIX KOHCTPYKIIUI

OIIK-3.1, OIIK-3.2, OIIK-3.4, OIIK
-3.5, OIIK-3.6, OIIK-4.1, OIIK-4.2,
OIIK-4.3, OIIK-4.4, OIIK-6.1, OIIK-
6.2, OIIK-6.3, OIIK-6.5, OIIK-6.6,
OIIK-6.7,  OIIK-6.8,  OIIK-6.10,
OITK-6.11

11 |[IpuknagHas XUMHS




12

CrpoutenpHast TeIUIOPHU3NKA

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-3.1, OIIK-3.6, OIIK-3.7,
OIIK-4.2, OIIK-6.1, OIIK-6.14

13

CTpOI/ITCJIbHBIe MaTCpUaJIbl

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
-3.9

14

H3pickaTenbckas IIpaKTHUKa, r€oAC3nICCKasd

OIIK-3.1, OIIK-3.2, OIIK-5.1, OIIK
-5.3, OIIK-5.5, OIIK-5.7, OIIK-5.8,
OIIK-5.9, OIIK-5.10

15

NuxenepHas reones3us

OIIK-3.1, OIIK-3.2, OIIK-4.2, OIIK
-4.4, OIIK-5.1, OIIK-5.2, OIIK-5.3,
OIIK-5.5, OIIK-5.7, OIIK-5.8, OIIK-
5.9, OIIK-5.10

16

WnxenepHas rpaduka

OIIK-1.9

17

HNudopmalinoHHble TEXHOIOTUN

OIIK-2.1, OIIK-2.2, OIIK-2.3, VK-
1.1, VK-1.2, VK-1.6

18

Komnrelorepnast rpaduka

OIIK-1.9

19

duzuka

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.11, YK-1.1

20

HaueprarenbHas reomerpus

OIIK-1.9

I/I3yquI/Ie JUCHUITIINHBI 6aBI/Ipy€TC$[ Ha 3HAaHHUAX, YMCHUAX U HABBIKAX, IMOJYYCHHBIX ITPU OCBOCHUM:

N3pickarenbckas mpakTHKa, FeoJIoruyeckas
WHxeHepHas reosorus

HNHocTpaHHbIH S3bIK TPO()ECCHOHATILHOTO OOIICHUS
MexaHunka >KHIKOCTH U ra3a

O3HakoMUTENbHAS TPaKTHKA

OCHOBBI TEIIOTA30CHA0KCHHUS ¥ BEHTHIIALUU
DKonorus

Bricmras maremarnka

HNHdopManinoHHbIe TEXHOJIOTHH IPpauuecKoro NpoeKTHPOBAHUS

OCHOBBI apXUTEKTYPHO-CTPOUTENBHBIX KOHCTPYKIIMM
[TpuknanHas XUMHUs

CrpourenbHas Ternaodpusnka
CrpourenbHble MaTepUabl
W3bIcKaTenbckas NpakTUKa, reoie3ndeckas
NuxeHepHas reone3us

NnxenepHas rpaduka

HNHdpopMalinOHHbBIE TEXHOJIOTHH
Kommnbrorepnas rpaduxa

®dusuka

Haueprarenbnas reomerpus

Ne Kon n HauMeHOBaHuE MHIUKATOPa
[Tocnenyromuye TUCIUTIITUHBI
n/m JIOCTH>KEHUSI KOMITETEHLIUN
1 [Huadopmanmonnoe moaenupoBanue B ctpoutenbcrse (TUM)
2 |lIpoexTHpOBaHHUE CUCTEM TEILIIOTa30CHAOKCHHS IK-1.1, TIK-1.4
3 |be3omacHOCTh KU3HEAEATEIHLHOCTH
4 |TennoreHepupyroIKe yCTAHOBKH MK-3.1, TIK-3.2, TIK-3.3, TIK-34,
Y MK-3.5, TIK-3.6
5 |OcCHOBBI TEXHUYECKO IKCIUTYaTAIlH 0ObEKTOB CTPOUTENHCTBA
OCHOBBI OpraHu3aluyl CTPOUTEIBHOTO MPOU3BOICTBA
7 |DKoHOMHKA OTpaciu




8 ABTOMaTI/ISaI_II/Iﬂ CHCTEM TEILJIOra30CHA0KEHUS U BECHTUIIALINHN

9 |Oxpana Bo3aymHoro 6accerina

MK-2.1, MK-2.2, T[K-2.3, IIK-2.4,
[K-2.5, IIK-2.6, IIK-2.7, IIK-3.1,

10 [TexHomormveckast mpakKTUKa IIK-3.2, IIK-3.3, IIK-3.4, TIIK-3.5,
I[IK-3.6, VYK-2.2, VK-2.3, VK-24,
YK-3.1. YK-3.5

MK-2.2, TIK-2.3, [K-2.4, IK-2.5,
MK-2.6, TMK-2.7, TIK-3.1, TIK-3.2,
TK-3.3, [IK-3.4, [IK-3.5, [TK-3.6

MoHTax wu OKCILTyaTanusd CHUCTEM TEIUIOra30CHAOKEHUS |
BCHTUJIAIIUHN
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4. O0beM DUCHMILUIMHBI (MOAYJIA) B 3a4€THBIX €IMHHULAX € YKA3aHHEM KOJMYECTBA aKaJAeMHUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yawlnuxcsli ¢ nmpenojgaBartejeM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO Pa00Ty 00y4YarommXxcsi

Cemectp
W3 Hux yacel Ha
. Bcero
Bun yuebHolt paboThl 4ACOB MPAaKTHYECKYIO
TIOATOTOBKY 7
KonTakTHasi padoTa 32 32
Jlextmonneie 3ausatus (JIex) 16 0 16
JlaGoparopusie 3ansTus (J1ad) 8 8 8
[paxTuueckue 3austust (I1p) 4 4 4
[IpaxTnueckue 3auaTus B ceccuto (1133) 4 4 4
HNuas kourakTHas padoTa, B TOM Yucje: 15 15
KOHCYJIbTAIIMH 110 KYpCOBOH paboTe (MPoeKTy), 1 1

KOHTpOJbHEIM pabotam (PI'P)

KOHTaKkTHas paboTa Ha aTTecTaluio (CAaJda 3a4era,
3a4eTa C OIIEHKOM; 3aIlluTa KypcoBOil paboThI 0,25 0,25
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas pa60Ta Ha arTeéCTanuio B CCCCHIO

0,25 0,25
(KOHCYJIBTAIUS TIEPEe]] FK3aMEHOM H C/1aya DK3aMeHa)
Yacel HAa KOHTPOJIb 8,75 8,75
CamocrositenbHas padora (CP) 101,75 101,75
OO0uiast TPy10eMKOCTh TUCHUILIUHBI (MOTYJIs)
yacel:| 144 144
3a4YeTHbIe eTUHHUIIbI: 4 4

5. Coaep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTH4eckuii MaaH JUCIUTUIMHBI (MOJIYIIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHSIM), 9ac. Kon
WHAUKATOP
3 a
3 JICKIINHA I13 JIP Bcero,
Ne Paznens! AuCHUIIIMHEL S CP JOCTHKEHH
yac.
3 ac g
M3 HUX Ha W3 HUX Ha M3 HUX Ha
MPaKTH- MpaKTH- MpaKTH- KOMIICTCHIT
BCEro | 4deckyro | Bcero | weckyro | Bcero | ueckyro 5051
moAro- moJro- moJro-
TOBKY TOBKY TOBKY




1 paznen. 'azocHabxkeHue u ero
MECTO B TOILTUBHO-
HHEPTreTUUECKOM OallaHCe.
I'oproune ra3pl. PU3MKO-
XUMHUYECKHE CBOUCTBA.
TpaHcnopT IpUPOIHOTO rasza.

1.1.

JloObIua 1 HCII0JIb30BaHUE Ta3a.
XapakTepUCTUKH ra3oBbIX
MECTOPOXKACHUI Poccun.
T'a3oBHIC, KOHJCHCATHbIC,
He(TSHBIC MECTOPOXKICHUS.
OO6paboTtka rasa.
TpancnopTupoBanue Trasa Ha
OosbIne paccTosHUS.
[TonzemHbIe XpaHUIUIIA ra3a.
TexHuueckne U SKOHOMHUYECKHUE
MpeuMylIeCTBa npu
HCITOJIb30BAHHUH Ta3a.
Knaccudukanus roprounx ra3os.
CocraB u CBOMCTBA
ra3zo000pa3HoOro TOILIMBA.
XapakTepUCTUKH ra3oBbIX
MECTOPOXICHUI Poccun.
T'a3oBHIC, KOHJCHCATHBIC,
He(TSHBIC MECTOPOXKICHUS.
OO6paboTtka rasa.
TpancnopTupoBaHue Tra3a Ha
OoJbIne paccTOosHUS.
[ToazeMHbIe XpaHUIUIIA rasa.

1,5
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16,5

I1K-3.1,
[1K-3.2,
I1K-3.3,
[1K-3.4,
[1K-3.5,
I1K-3.6

2 paznen. 'opojickue CUCTEMBI
ra3opacnpeeNeHus U ux
OCHOBHBIC XapaKTCPUCTHKH.
[Totpebnenue rasa.
l"azoperynsiTopHbIe TYHKTH U
YCTaHOBKH. DKCILTyaTalus
CHCTEM Ta3opacipeaeieHus 1
ra3onorpebaeHus

2.1.

["a3opacnpenenurenbHbe
CUCTCMblI HACCJICHHBIX ITYHKTOB!:
TEPMUHBI U ONpe/IeTICHUs; 00Ias
cxema; KiacCHU(UKAIUs CUCTEM
ra3opacrpeeicHHus.
Knaccudukanus ra3ornpoBojoB.
YCTpoUCTBO U KOHCTPYKLHH
razoBbix cereil. llepeceuenne
ra3ornpoBOJIaMU €CTECTBEHHBIX U
HNCKYCCTBCHHBIX HpGHfITCTBHfI.

1,5

10,5

I1K-3.1,
[1K-3.2,
I1K-3.3,
[1K-3.4,
[1K-3.5,
[1K-3.6




YCTpoUCTBO U KOHCTPYKLHH
ra3oBBIX CETEH.
3amuTa  ra3onpoBOJOB oT

KOPPO3HUH. Koppo3uoHHbIe I1K-3.1,
CBOMCTBA  TIpyHTa W  HX [1K-3.2,
2 o |onpenenenue. W3omnsms 15 9 105 I1K-3.3,
TpyOOIPOBOJIOB. AKTHBHBIE ’ ' 11K-3.4,
METOIBI  3aIMTHl  TOI3EMHBIX I1K-3.5,
ra30IpOBOIOB OT KOPPO3HH. 11IK-3.6
Ilepeceyenne  raszonpoBojaMu
€CTECTBEHHBIX U MCKYCCTBEHHBIX
ONENITCTRUN
OcHOBHBIE KaTeropuu [K-3.1
notpeduTenei " METOJIbI HK-3.2,
pacuera MNOTPEOIIEMOrO HMMHU K-3 3'
2.3. [raza. Pexumbl  noTpeGIEHUs 15 10 [ 125 K-3.4
raza. OIpeneneHue pacYETHBIX HK-3:5:
pacxomoB rasa o  BHJaM [IK-3.6
noTpeduTenei.
l'azoperynsiTopHble MYHKTH U
YCTaHOBKH.  TeXHOJIOTHYECKHE
CXEMBI u obopyoBaHue.
[puHIMTIBI paboTHI, MK-3.1,
KOHCTPYKLIUH, XapaKTePUCTUKU K-3.2,
¥ OCHOBHBIC THIIBI PETYJISATOPOB [1K-3.3
24 IIaBJICHUA. 1,5 10 15,5 HK'3 4,
Bri6op TEXHOJIOTUYEeCKOTO HK-S:S:
ob6opynoBanus ['PII u I'PY. 1K-3.6
["a3opacripenenuTenbHbIe
CTaHIINU. TexHonornueckue
CXeMBl U 00OpyHOBaHHE. YueT
NACXOITA TARA
IK-3.1,
CtpouTensCcTBO, MOHTAX, I1K-3.2,
o5 UCIIBITaHUE, HAJa/IKa U IpHUEeMKa 15 775| 925 [1K-3.3,
B DKCIUTyaTallui0 Ta30MpOBOJIOB I1K-3.4,
u obopynoBanus ['PII. [1K-3.5,
I1K-3.6
3. |3 pa3nen. OCHOBBI
NPOEKTHUPOBAHUS U
TUAPABINYECKUI pacyeT CUCTEM
ra3opacrpe/ieIeHUs
. [1K-3.1,
PazpaboTka pacueTHON CXEMBI [K-3.2
ra3opacrpeIeaIuTeIbHOU CETH. HK-3. 3'
3.1. |Onpenencuaue pacyeTHbIX 1,5 10 | 12,5 HK-SI 4’
pacxol0oB Tras3a Ui Y4acCTKOB HK-3:5,
razopacnpeieIuTeNIbHON CETH. K-3. 6,
I'mppaBnnuecknii pacuer TK-3.1,
pacrpenenuTeNbHbIX TK-3.2
ra3oIpOBOJIOB. Ompenenenue K-3 3’
3.2. |noTeph NaBJICHUS B TYMUKOBBIX 1,5 10 | 13,5 HK-3. 4'
Pa3BETBICHHBIX M  KOJIBLIEBBIX IK-3.5.
ra3o0npoBoIax HU3KOTO, TK-3.6

CPCAHCTO U BBICOKOI'O NAaBJICHUS.




[1K-3.1,
. [1K-3.2,
CocTtaB pa3ienoB MPOEKTHOU
[1K-3.3,
3.3. |nokymeHTamnuu u TpedoBanusax k| 7 | 1,5 10 11,5 IK-3.4
HX COAEPKAHUIO. HK-3. 5’
I1K-3.6
4. |4 pasnen. Mcnonb3oBaHue rasa
Ha OBITOBBIE HYKIBI.
DKCIuTyaTalus, pEMOHT,
HaJeKHOCTh CUCTEM
ra3ocHa0OKeHus.
Hcnonbp3oBanne CKMKEHHBIX
YIIEBOIOPOIHBIX T'a30B
[1K-3.1,
[1K-3.2,
I'azocHaOxeHne KUIBIX JTOMOB. I1K-3.
4.1, ! 7115 1 2| 2 | 8| 125 33,
BbrITOBBIE Ta30BbIE TPUOOPHI. I1K-3.4,
[1K-3.5,
T1K-3.6
OCHOBBI Oe3omacHoit
JKCIUTyaTalUuu CUCTEM IK-3.1,
yaran TK-3.2,
razocHa0xenus. OOcIyKuBaHUE
[1K-3.3,
4.2. [n PEMOHT ra3onpoBojioB.| 7 1 8 9 K-3.4
ABapuiiHbie paboTsl Ha K-3 ' 5’
ra3onpoBoJiax. Hanexuoctn HK-3. 6,
CHCTEM ra30CHa0KeHHUS. '
5. |5 pa3nen. MHasg koHTaKTHas
pabora
[1K-3.1,
[1K-3.2,
KonTakTHEIE qachl Ha
5.1. [KOHCyNmbTaNMI0O MO KYypCOBBIM| 7 15 IK-3.3,
IpoeKTaM IIK-34,
p TK-3.5,
T1K-3.6
6. |6 paznen. Konrponb
[1K-3.1,
[1K-3.2,
[1K-3.3
6.1. |Dk3amen 7 8,75 !
[1K-3.4,
[1K-3.5,
T1K-3.6
5.1. Jleknuu
Ne | HammenoBaHue pazzaena .
. HanMeHoBaHMe 1 KpaTKOe COICPIKAHHE JICKITUH
pasn U TEMBI JIEKIIUH
TloGbraa JloObIua ¥ HMCITOJIb30BaHUE Ta3a. XapaKTEPUCTUKH Ta30BBIX MECTOPOKICHUH
Poccun. ["a3oBbie, KOHAEHCATHBIC, HEPTSIHBIE MECTOPOKIACHHUS.
HCIIOJIL30BaHNE Ta3a.
O6paboTtka rasza. TpancmopTupoBaHHME Tra3a Ha OOJBIINE PACCTOSHHUSA.
XapakTepuCTUKHI
.. |ITon3emMHbBIe XpaHUIHUIIA ra3a.
ra30BBIX MECTOPOKICHUI
1 TexHUYeCKHEe ¥ SKOHOMHYECKHE IPEUMYIIIECTBA ITPH HCITOJIb30BAHHUH Ta3a.
Poccuu. "'a3oBkle,
Knaccudukanus roprounx ra3os.
KOHJIEHCATHBIE,
HE(TSHbIE
MECTOPOKICHHSI.




Oo6pabortka rasa.

Ha OOJIBIIINE PACCTOSTHHUSI.
[TonzemHble XpaHWIUIIA
rasa.
TexHuueckue u
SKOHOMUYECKHUE
MIPEeUMYIIEeCTBA MIPU
WCIIO0JIb30BaHUHU Ta3a.
Knaccudukanmst
TOPIOYHUX Ta30B.
CocraB u cBOCTBa
ra3000pa3HOro TOIINBA.
XapakTepuCTUKH
ra3oBbIX MECTOPOKICHUN
Poccumu. I'azoBbie,
KOH/JICHCATHBIE,
HeTsIHBIC
MECTOPOKICHUSI.
O06paboTka rasa.
TpancnoprTupoBaHue rasa
Ha OOJbIIINE PACCTOSHHUSI.
[TonzemHbIe XpaHuaMma
rasa.

TpancnopTupoBaHue rasa

CocraB u cBOICTBA ra3000pa3HOro TOILIMBA.

lMazopacnpenenurenbHb
€ CUCTEMBbI HACEJIEHHBIX
MTYHKTOB: TEPMUHBI U
ornpezaeneHus; oomas
cxema; KilacCupuKanus
CUCTEM
ra3zopacrpeieieHusl.
Knaccudukanus
ra3onpoBOJIOB.
YerpoicTBo U
KOHCTPYKLIUU T'a30BBIX
cerel. [lepeceuenue
ra3onpoBoJiaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MIPENATCTBUMN.

I"a3opacnpenenuTenbHble CHUCTEMbl HACEJNCHHBIX ITYHKTOB: TEPMHUHBI U
OIpezieTIeHus]; o0mIas cxeMa; KiIacCH(pHUKaIus CUCTEM Ta3opacIpeeseHus.
Knaccugukarus ra3onpoBoioB. Y CTpOMCTBO U KOHCTPYKIIMH I'a30BbIX CETEH.
[lepeceuenne  razompoBoJamMHM  €CTECTBEHHBIX U

HCKYCCTBEHHBIX
MPENATCTBUMN.

VYerpoiicTBo
KOHCTPYKLIUU T'a30BBIX

Kopposuonnsie cBoiicTBa
TPyHTa U UX
onpexaenenue. M3omsamus
TpyOOIIPOBOIOB.
AKTHUBHBIE METO]IbI

YCTpoCTBO U KOHCTPYKLIUU Fa30BbIX CETEH.
3ammra ra3ornpoBoIoB OT Koppo3uu. Koppo3noHHbIE CBOWCTBA IPYHTA U UX
ompenenenue. M3onsuus TpyOOmpoBOAOB. AKTHBHBIE METOMABI 3alllUThHI

) CeTCH. NOA3EMHEIX Fa30IPOBOIOB OT KOPPO3HHU.
allliTa rasonpoBONIOB OT\[Teneceuene  ra3onmpoBOJAMH  €CTECTBEHHBIX M MCKYCCTBEHHBIX
KOppo3uu. MIPETATCTBHA.




3aIIHUTHI TOA3EMHBIX
ra3oIpoBOJIOB OT
KOPPO3UH.
Ilepeceuenne
ra3onpoBoJilaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
OPEISITCTBU.

OCHOBHBIE KaTErOpUH
HOTpeOUTENEeH U METOBI
pacdera norpebasieMoro

UMH Taza. Pexumsl
noTpeOIeHus rasa.
Onpenenenne pacyeTHbIX
PacxoI0B rasa 1o BuaaM
norpeOuTenei.

OCHOBHBIE KaTerOpHH NOTPEOUTEIICH U METOIBI pacueTa MoTpeOIsieMoro MU
raza. Pexxumel motpebnenus raza. OnpeeneHne pacueTHbIX pacXojoB rasza
10 BUJIAaM MOTPEOUTEICH.

["a3operynaropHbie
MyHKTHI ¥ YCTAaHOBKH.
TexHoIornuecKrue cXxeMbl
1 000pyI0BaHUE.
[TpuHIMIBI pabOTHI,
KOHCTPYKIIUH,
XapaKTepUCTUKU U
OCHOBHBIC THITBI
PETyIATOPOB AAaBJICHUS.
Br16op
TEXHOJOTHYECKOTO
obopynoBanus ['PI1 u
I'PY.
lMazopacnpenenurenbHbl
€ CTaHIIUU.
TexHOnOorn4ecKue CXeMbl
U o0opynoBaHUE. YUeT
pacxoja rasa.

l'azoperynaTopHble NYyHKTBI M YCTAHOBKU. TEXHOJOTMYECKHE CXEMBI H
obopynoBanue. [IpuHuunel paboOThl, KOHCTPYKLUH, XapPAKTEPUCTUKU U
OCHOBHBIE THUIIbI PETYJIATOPOB JABJICHUS.

Br16op Texnosorudeckoro odopynoanus [ PITu I'PY.
lNazopacnpenenurenbHble  CTAaHIMHU. | €XHOJOTHYECKHE
o0opynoBaHue. Y4eT pacxoja rasa.

CXCMbI n

CTpouTenbCTBO, MOHTAX,
UCIBITAaHUE, HAJTa KA U
npreMKa B
IKCILTYaTaIHIo
ra30mpoBOJIOB U
obopynosanus I'PII.

CTpOI/ITeJ'II)CTBO, MOHTAaX, UCHBLITAHUC, HAJIaAKa, IMPHUEMKA B J3KCILTyaTalluio
ra3onpoBojioB u ooopynosanus I'PII.

Pa3pabotka pacueTHoit
CXEMBI
razopacnpeeuTeIbHON
CETH.
OmnpeneneHne pac4eTHbIX
pacxo/ioB rasa Juist
y4acTKOB
ra3opacnpeenuTeabHON
CeTH.

Pa3paboTka pacueTHO cxembl ra3opacipeeuTeIbHON CeTH.
Onpenenenne pacyeTHBIX pacxonoB rasa TUISL
razopacnpeieIuTeIbHON CETH.

Yy4aCTKOB

['mppaBnnyecknii pacyer
pacipenenuTeabHbIX

OHpe,Z[CJ'ICHI/IC MNOTCPb JAaBJICHUA B TYIIMKOBBIX PA3BCTBJIICHHBIX U KOJIBILECBLIX
ra3onpoBogax HU3KOTOo, CPEAHETO U BBICOKOI'O JaBJICHH.




ra3onpoBOJIOB.
Onpenenenre NoTepb
JAaBJICHUS B TYIIMKOBBIX
pa3BETBICHHBIX U
KOJIBIIE€BBIX
ra3onpoBo/iax HU3KOTO,
CPEIHETO U BBICOKOTO
JIABJICHHUSL.

CocraB pasnenoB
MPOEKTHOMU
JOKYMEHTAIUH U
TpeOOBaHUAX K UX
COJICPKAHUIO.

Cocrasn pas3aciioB HpOGKTHOI;'I JAOKYMCHTAlUKU H Tpe6OBaHI/I${ K HX
COJACPIKAaHHUIO.
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T"a3ocHaOxeHUE KUIBIX
IIOMOB. BEITOBBIE Ta30BbIE
pUOOPBI.

I"a3zocHabkeHue KUIBIX JOMOB. BbrITOBEIC ra30BEIC HpI/I60pBI.
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OcHOBBI O€30I1acHOM
IKCILTyaTaIluy CHCTEM
ra3ocHa0OXeHus.
OOciyXrBaHUE U PEMOHT
ra3oIpOBOJIOB.
ABapuiinbie paboThl Ha
ra3onpoBo/Jiax.
HanexxHocTh cucteM
ra3ocHa0OKeHusl.

OcHOBBI 6€3011aCHO KCIUTyaTallui CUCTEM razocHabxkeHus. O0cayKuBaHue
Y PEMOHT ra3onpoBo10B. ABapHiiHble paboThI Ha razonpoBoaax. HagexxHocts
CHCTEM Ira30CHa0KEHUsI.

5.2. [IpakTuueckue 3aHsATHS B CECCUIO

Ne
n/a

HaumenoBanue paznena
Y TEMbI CEMUHAPCKUX
3aHATUN

HanmenoBauue u COACPIKAHNUEC NPAKTUICCKUX 3aHATHH

l"azoperynaropHseie
MYHKTBHI U YCTAHOBKH.
TexHOIO0rnYeCKre CXEMBbI
U 000py/I0OBaHHE.
[TpuHLIMIIBI paOOTHI,
KOHCTPYKLUH,
XapaKTePUCTHKH U
OCHOBHBIE TUITBI
PETyISTOPOB AaBIICHHS.
Bri6op
TEXHOJIOTUIECKOTO
ob6opynoBanus ['PI1 u
I'PY.
I"azopacnpenenuTenbHbl
€ CTaHITIH.
TexHomOrNYeCKHE CXEMBI
1 obopynoBaHue. Y4er
pacxoja rasa.

[Ton6op u pacuet TexHonorunyeckoro odopynosanus ['PIT u I'PY.
VYuer pacxona rasa. Ilog0op u pacuer y3na yuera pacxoja rasa.

Pa3paboTtka pacueTHOI
CXEMBI
ra3opacnpeIeaIuTeIbHON
CETH.
Omnpenenenue pacueTHBIX
pacxonoB

Pa3paboTka pacueTHO cxeMbl ra30pacipeeIuTeIbHON CETH.
Omnpenenenue pacyeTHBIX pacxonoB rasa TUISL
razopacnpeieuTeNIbHON CETH.

Y4aCTKOB




rasa Jji y4aCcTKkoOB

CCTH.

razopacrpeaeauTebHON

pacnpenenuTeabHbIX
ra3onpoBOJIOB.
Omnpenenenue noTepb
JABJICHUS B TYIIMKOBBIX
pPa3BETBICHHBIX U
KOJIBLIEBBIX
ra3onpoBo/iax HU3KOTO,
CPEIHETO U BBICOKOTO
JTABJICHMUSL.

. Onpenenenue noTepb AABIECHUS B TYIMKOBBIX PA3BETBICHHBIX U KOJIbLIEBBIX
I'mppaBinueckuii pacyer

Tra3onpoBoaax HU3KOIo, CPE€AHETO U BEICOKOI'O JaBJICHUAA.
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I"a3zocHa0keHue KUIBIX

IPUOOPHI.

JOMOB. BrITOBEIC Ta30BBIC

["a3ocHabkeHne KUIBIX JOMOB. BBITOBBIE Ta30BbIE IPUOOPHI.

5.3. [IpakTruueckue 3aHATUS

No
pas3n

HaunmenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHITUN

HaumenoBanue u COACPIKAHUC ITPAKTUICCKUX 3aHITUI

JloObIua u
MCIIOJIb30BaHUE Ta3a.
XapaKTepUCTUKU

Poccuu. I'a3oBbIe,
KOHJICHCATHEIE,
He(TSHbIE
MECTOPOKICHHSI.
OO6paboTka rasa.

Ha O0JbIINE PACCTOSHUS.
ITonzeMHbIe XpaHuIUIIA
rasa.
TexHuueckue u
SKOHOMUYECKHE
MPEUMYIIECTBA MPU
MCIIOJIb30BAaHUU Ta3a.
Knaccudukanus
TOPIOYHX Ta30B.
Cocras u cBOICTBa
ra3000pa3HOro TOILTHBA.
XapakTepuCTUKHU
ra3oBbIX MECTOPOKIECHUI
Poccuu. I'azoBrle,
KOHJICHCATHEIE,
He(TSHbIE
MECTOPOKICHUS.
OO6paboTka rasa.
TpancnoptupoBanue rasa
Ha OobIne

ra3oBbIX MECTOPOKICHUN

TpancnoprupoBanue rasa

Pacuer pU3NKO-XMMHYECKIX CBOHCTB FOPIOYHX Ta30B.




paccrosHus. [logzemubie
XpaHI/IJII/IIJ_Ia rasa.

OcCHOBHBIE KaTErOpUU
notrpeOuTeneit U METOIbI
pacdera noTpedIseMoro

MU raza. Pexxumsl
notpeOIeHus rasa.
OmnpeneneHue pacueTHBIX
pacxoJIoB rasa 1o BHaaM
noTpeoduTene.

OcCHOBHBIE KaTETOPHH OTPEOHUTENCH U METOABI pacueTa MoTpedIIIeMOro UMH
raza. Pexxumbl moTpebienust raza. OnpejielieHiHe pacueTHbIX PacXoJ0B rasa
0 BHJIaM TIOTpeOUTENCH.

I'azoperynaropHsie
IIYHKTBI U YCTAHOBKHU.
TexHONIOrnyecKue CxeMbl
1 000pyI0BaHUE.
[TpunUIB paboTHI,
KOHCTPYKIIUH,
XapaKTePUCTHKHU U
OCHOBHBIE THUIIBI
PETyIsSTOPOB AaBICHHUS.
Bri6op
TEXHOJIOTUYECKOTO
obopynosanus ['PII u
I'PY.
["a3opacnpenenurenbHbI
€ CTaHIINH.
TexHonoOrHYECKUE CXEMBI
1 obopynoBaHue. Y4er
pacxoja rasa.

["a3operynsaropHble IYHKTBI M YCTAHOBKH. TEXHOJOTMYECKHE CXEMbl U
obopynoBanue. IlpunHuunsl pabOTHl, KOHCTPYKIMH, XapaKTEPUCTUKU H
OCHOBHBIE THUIIBI PETYIISITOPOB J1aBJICHUS.

Br160op Texnonoruueckoro odopynoanusi [ PI1 u I'PY.
['a3opacnpenenuTenpHble  CTaHUMU.  TexHOIOrM4ecKue
o0opynoBaHue. YueT pacxoja rasa.

CXEMBbI n

I'mppaBinueckuii pacyer
pacpeeIUTeIbHbIX
ra3onpoBOJIOB.
Omnpenenenue noTepb
JIABJICHUS B TYIIMKOBBIX
Pa3BETBIIEHHBIX U
KOJIBLIEBBIX
ra3onpoBOJax HU3KOTO,
CPEIHEr0 U BBICOKOTO
JIaBJICHMUS.

Onpez[eneHI/Ie MOTCPb JAaBJICHUA B TYIIMKOBBIX PAa3BCTBJICHHBIX U KOJIBILEBBIX
Tra3onpoBOoaax HU3KOIo, CPECAHCTO U BEICOKOT'O JaBJICHUA.

5.4. JJaboparopHbIie pabOTHI

HanmenoBanue pasaciia

pJ::n Y TEMBI JTA0OPATOPHBIX HaumeHnoBanwe u cosiep:kanue 1a00paTOpHBIX padoT
paboTt
Nel Onpenenenue mIOTHOCTA MPUPOTHOTO raza METOJAOM
Hobbria n MCTEUCHHS
WCII0JIb30BAaHUE ra3a.
1 XapakTepuCTUKHU

ra30BbIX MECTOPOKICHUN
Poccuu. I'a3oBrIe,
KOHJICHCATHEIC,




He(TsIHBIE
MECTOPOXKACHHUS.
OO6pabortka rasa.

TpancnoptupoBanue raza
Ha OOJIBIIINE PACCTOSTHHUSI.
[TonzemHble XpaHWIUIIIA
rasa.
TexHuueckue u
YKOHOMUYECKUE
MIPEeUMYIIEeCTBA MIPU
WCIIOJIb30BaHUHU Ta3a.
Knaccudukanmst
TOPIOYHX Ta30B.
CocraB u cBOCTBa
ra3000pa3HOro TOIIMBA.
XapakTepuCTUKH
ra3oBbIX MECTOPOKICHUN
Poccuu. I'azoBbie,
KOHJICHCATHEIE,
He(TsIHBIC
MECTOPOKICHUSI.
O06paboTka rasa.
TpancnoptupoBaHue rasa
Ha OOJbIIINE PACCTOSHHUSL.
[TonzemHbIe XpaHuaMa
rasa.

JloObIua u
WCIIOJIb30BAaHME Ia3a.
XapakTepucTuKu
ra30BbIX MECTOPOKICHUN
Poccumu. I'a3zoBbie,
KOH/JICHCATHEIE,
HeTsIHbIE
MECTOPOKICHUSI.
O6paboTka rasa.
TpancnopTupoBaHue rasa
Ha OOJbIIINE PACCTOSHHUSI.
[TonzemHubIe XpaHuIMIIa
rasa.
TexHuueckue u
SKOHOMUYECKHUE
MIPEUMYINECTBA MPU
WCIIOJIb30BaHUH Ta3a.
Knaccudukanmst
TOPIOYHUX T'a30B.
Cocras u cBOIiCTBa

ra3o00pa3HOro TOMIIMBA.
XapakTepucTUKu
ra3oBbIX

Ne2. Onpenenenune BiaarocojepxaHus rasa




MectopoxaeHui Poccun.
I'a30oBBIe, KOHACHCATHEIE,
He(TSIHBIC
MECTOPOKACHUS.
O6paboTka rasa.
TpancnopTupoBanue raza
Ha OOJIBIIINE PACCTOSHHUSL.
[Tox3eMHble XpaHuIUIIA
rasa.

I'azoperynaropHsie
IIYHKTBI U YCTAHOBKHU.
TexHONIOrnyecKue CXeMbl
1 000pyI0OBaHUE.
[Tpuniuns! paboThl,
KOHCTPYKIIUH,
XapaKTePUCTHKU U
OCHOBHBIE THUIIBI
PETyIsSTOPOB AaBIICHHUS.
Bri6op
TEXHOJIOTUIECKOTO
obopynosanus ['PII u
I'PY.
["a3opacnpenenurenbHbI
€ CTaHIINH.
TexHonornyeckue cxeMsl
1 00opynoBaHue. Y4er
pacxoa rasa.

Ne9 Ompenenenrie mpou3BOIUTEIBHOCTH PETYIISITOPA JAaBICHUS ra3a.
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["a3ocHabkeHue KUIIbIX
JOMOB. BbrITOBBIE TA30BEBIE
pUOOPBHI.

Ned4 Omnpenenennie KI1J[ 6p1TOBOI ra30BoOM MIUTHI O HATPY3KOM

5.5. CamocrosrenbHas paboTa 00yJarouxcs

Ne | HaumeHnoBaHnue pasnaena N
ConepxkaHne caMOCTOSITEILHON paboThI
pa3n| JAUCUMIUIAHBI U TEMBI
JloObrua 1 ucnonp30BaHue raza. XapakTepUCTHKU Ta30BbIX MECTOPOKICHUN
Jo6bIua 1 Poccuu. I"'a3zoBbie, KOHACHCATHBIE, HEDTIHBIE MECTOPOKIACHUSI.
Hcmonb3oBanue raza. |OOpadoTrka raza. TpaHcmopTupoBaHue raza Ha OOJBIINE PACCTOSHUS.
XapaKTepHCTHKH [TonzemHbIe XpaHUIUIIA Ta3a.
Ta30BBIX MECTOPOXKICHHIT | | eXHUYECKHE H SKOHOMHYECKHE MPEUMYIIECTBA [IPU HCIIOIb30BAHUHM rasa.
Poccun. ['a3oBsie, Knaccudukanus roprounx ra3os.
KOHJICHCATHBIE, CocTaB u cBOMCTBa ra3000pa3HOTO TOILUTUBA.
He(TsAHbIE
1 MECTOPOKICHUSI.

O6paboTka rasa.
TpancnopTupoBaHue raza
Ha OOJIBIITNE PACCTOSHHUS.
[TomzemHbBIe XpaHUIHIIA

rasa.
TexHuueckue u
YKOHOMHUYECKHE




[IPEUMYILECTBA IIpU
HCIIOJI30BAHMH Ta3a.
Knaccudukanus
TOpPIOYMX T'a30B.
CocraB u cBONCTBa

XapakTepucTuKu

Poccuu. I"'a3zoBrle,
KOHJICHCATHBIE,
HeTSIHBIE
MECTOPOKICHHUS.
OO6paboTka rasa.

rasa.

Fa3006p33H01"O TOIIJIMBA.

I'a30BbIX MeCTOpO)KI[eHI/Iﬁ

TpancnopTupoBanue rasa
Ha OOJIBIIINE PACCTOSHHUSL.
[Tox3eMHbIe XpaHHUIIHIIA

€ CHCTEMBbI HACEJICHHBIX
IIYHKTOB: TEPMUHBI U
oIpeJiesieHus]; 001as
cxema; KilacCH(pHuKaIus
CUCTEM
razopacrnpeneacHusl.
Knaccudukamms
ra3ornpoBoJIOB.
YerpoicTBoO U
KOHCTPYKLIUU T'a30BBIX
cerel. [lepeceuenue
ra3onpoBoJiaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MPENATCTBUMN.

l"azopacnpenenurenbHbl

FaBOpaCHpeﬂeJII/ITGHI)HHG CUCTCMbl HACCJICHHBIX ITYHKTOB: TCPMHHBI U
ornpezaeneHus; obmas cxeMa; KiaccUpUKalUg CUCTEM Ta3opaclpeiesieHusl.
Kinaccudukanms ra3ornpoBoioB. Y CTpOHCTBO U KOHCTPYKIIMHU T'a30BBIX CETEH.

Ilepeceuenne  rasompoBojamMHM  €CTECTBEHHBIX
MIPENSATCTBHMN.

n HCKYCCTBCHHBIX

YerpoicTBo U
KOHCTPYKIMHU Ta30BbIX
CETeH.

KOPpO3UH.
Koppo3znonnsle cBoiicTBa
TpyHTa U UX
onpexaeneHue. M3omsanus
TpyOOIIPOBOIOB.
AKTHUBHBIE METO/]IbI
3aIIUTHI TOJI3EMHBIX
ra3ornpoBOJIOB OT
KOPpO3UH.
Ilepeceuenne
ra3onpoBoJiaMu
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
MIPENSATCTBUMN.

3amuTa ra3onpoBoioB OT

YCeTpolCTBO U KOHCTPYKLIMH Fa30BbIX CETEH.
3amuTa razonpoBoioB oT Koppo3uu. Koppo3noHHble cBOWCTBAa TPyHTa U UX
ompenenenue. M3zomsanus TpyOonpoBOJOB. AKTHBHBIE METOABI 3allUThI
MIOJ3EMHBIX Ta30IIPOBOIOB OT KOPPO3UH.
Ilepeceyenne  ras3omnpoBoJaMHU
MPENATCTBHMN.

C€CTCCTBCHHBIX u HNCKYCCTBCHHBIX




OcCHOBHBIE KaTETOpUH
MOTpeOuTEeNeH U METOTBI
pacuera noTpedIsIeMoro

UMH Taza. Pexumsl
noTpedieHus rasa.
Omnpenenenne pacyeTHBIX
pacxo/I0B rasa 1o BHJ1aM
nmoTpeouTene.

OcHOBHBIE KaTerOpHH NOTPEOUTEICH U METO/IbI pacueTa MoTpeOIsieMoro MU
raza. Pexxumbl motpebnenus raza. OnpezaeneHne pacdeTHBIX PacXoaoB rasa
10 BUJIAM MOTpeOUTENEH.

I"azoperynaTopHsble
MYHKTBl U YCTAHOBKH.
TexHOIOornyecKue CXxeMbl
1 000pyI0BaHue.
[TpuHIMIIBI pabOTHI,
KOHCTPYKIIUH,
XapaKTepUCTUKU U
OCHOBHBIC THITBI
PETyIATOPOB AAaBJICHUS.
Br16op
TEXHOJIOTHYECKOTO
obopynosanus ['PI1 u
I'PY.
l"azopacnpenenurenbHbl
€ CTaHIIUU.
TexHOoIOorn4ecKue CxeMbl
u o0opyoBaHuE. YUeT
pacxoja rasa.

["a3operynsiTopHble TYHKTBI M YCTaHOBKH. TEXHOJIOTUYECKHE CXEMBI M
obopynoBanue. [IpuHIUIBI PabOThI, KOHCTPYKIIMH, XAPAKTEPUCTUKH U
OCHOBHBIE TUIIBI PETYJIATOPOB JIABJICHUSI.

Br16op texHonmorndeckoro obopynoanus [ PITu I'PY.
l'azopacnpenenuTenbHble  CTAHIMH. | E€XHOJIOTUYECKHE
o0opynoBaHue. Y4eT pacxoza rasa.

CXCMbI n

CTpouTensCTBO, MOHTAXK,
HUCIIbITAHUEC, HAJTaAKa U
MpHeMKa B
IKCILTyaTaIHIO
ra3omnpoBOJIOB U
obopynosanus 'PI1.

CrponuTensCTBO, MOHTAX, UCIBITAHUE, HalalKa, IPUEMKa B DKCIUIyaTal[UIO
ra3onpoBoJioB 1 obopynosanus ['PII.

Pazpabotka pacueTHO
CXEMBI
ra3opacnpeneauTeIbHON
CETH.
Omnpenenenne pacyeTHbIX
pacxoioB rasa Juist
Y4acTKOB
razopacnpeieuTeIbHON
CETH.

PazpaboTka pacueTHOH cXxeMbl ra3opacrpe/ieuTeNbHON CeTH.
Onpenenenue pacyeTHbIX pacxooB rasa TUISt
ra3opacipeIeIuTeIbHON CEeTH.

Y4acTKOB

I'mppasinueckuil pacuer
pacnpeneIuTeNbHbIX
ra3onpoBOJIOB.
Ompenenenne noreppb
JABJIEHUS B TYIIMKOBBIX
Pa3BETBJIEHHBIX U
KOJIBLIEBBIX
ra3onpoBoJiax HU3KOIO,
CPEIHETO U BBICOKOTO
JaBJICHHUS.

OHpe,Z[CJ'ICHI/IC MNOTCPb HAaBJICHUA B TYIIMKOBBIX PA3BCTBJIICHHBIX U KOJIBILCBBIX
ra3onpoBoagax HU3KOIo, CPEAHETO U BBICOKOI'O JaBJICHUS.




CocraB pa3nenoB
MPOEKTHOMN
AOKYMCHTAIlUU U
TpeOOBAHUIX K UX
COJICPKAHUIO.

CoctaB pa3zenoB TNPOECKTHOM TOKYMEHTAllMM M TpeOOBaHUS K HX
COZIePIKAHUIO.
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["a3ocHa0keHUE KUITBIX
TOoMOB. BBITOBBIE Ta30BEIE
pUOOPHI.

I'a3zocHa0OxeHne KUIBIX JOMOB. BEITOBEIC ra30BEIC HpI/I60pBI.
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OcHoBBI Oe301acHO
IKCIUTyaTaI[il CHCTEM
ra3ocHa0KeHHS.
OO0cnyXUBaHUE U PEMOHT
ra3onpoBOJIOB.
ABapuiinbeie pabOThI Ha
ra3oIpoBoJiax.
HanexuocTs cucreM
ra3ocHa0KEHHSL.

OcHoBBI 6€3011aCHOH 3KCIUTyaTalluu CUCTEM ra3ocHadkeHust. O0cinyKuBaHue
1 PEMOHT Ia30IIpoBOOB. ABapuiiHble padOThI Ha ra3onpoBoaax. HagexxHocTsb
CHCTEM ra30CHa0KeHUs.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

[IporpaMmMoil JUCHUIUIMHBI HNPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHATHH, HA KOTOPBIX JAeTCA
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM MaTepHall, a TaKXKE TMPAKTHYECKUX U J1aOOpaTOPHBIX 3aHSITHM,
MPEIOJIAaraloINX 3aKPEIUieHne M3y4eHHOro marepuana ¥ (GopMupoBaHHE y OOYYAIOIIUXCS HEOOXOIUMBIX
3HAHUM, YMEHUH U HABBIKOB.

Kpome TOro, BaKHEHIIMM 3TaroM W3YYCHHS IUCHUIUIMHBI SIBISETCS CaMOCTOsATENIbHas pabora
0o0y4Jaronuxcsi C HCIOIb30BAaHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX OOpa30BaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTosTeIbHOM paOOThI 110 AUCIUIUIMHE BKIIOYAETCS CIICIYIOIIee:

- U3Y4YEHUE TEOPETUUYECKUX BOIIPOCOB I10 BCEM TEMaM JIUCLUILINHBL;

- IOJTOTOBKA K MIPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHSIM;

- IOATOTOBKA K TEKYILIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYAEHTOB;

- MOJITOTOBKA K AK3aMEHY.

3am0roM yCIenrHoro OCBOSHHS 3TOW TUCIUIUIMHBI SBISICTCS 0053aTeIbHOE MOCEIIeHNE JICKIMOHHBIX,
MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUM, TaK KaK MPOITYCK OJHOTO (TeM Oosiee, HEeCKOJIbKHMX) 3aHATHH MOXET
OCJIO)KHHTh OCBOEHHE pa3lesioB Kypca. Ha mpakThuecKux 3aHATUSAX Marepuall, W3JIOKEHHbIA Ha JIEKIUSX,
3aKpEIUISICTCSl B pAMKAaX BBIMOJHEHUS MPAKTUYECKUX 3a/IaHUH, PEIICHUS TECTOB, peaIM3allMi WHIUBUIYJIbHBIX
3aaHuil U Ipyrux ¢popM, npeaycMorpeHHbix PIT/I.

[Tpuctynas K M3y4eHUIO TUCIMIUIMHBI, HEOOXOAMMO B MEPBYIO OUYEPEIb O3HAKOMHUTBCS COJCPIKAaHHEM
PIIJI, a Ttaxke METOAUYECKMMHU YKA3aHHSIMHU 10 OPTraHU3AIMH CAMOCTOSITEIHbHOW pabOThl U TMOATOTOBKU K
MIPAKTUYECKUM M JIA0OPATOPHBIM 3aHSATHSIM.

[Tpr MOATOTOBKE K MPAKTUYECKUM H JIA0OPATOPHBIM 3aHATHUSM M B paMKaX CaMOCTOSITEIILHOU PabOTHI 11O
M3YYEHUIO TUCHIUTLIMHBI 00yJaroIMUMCs HE00X0IUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHATHUM MaT€pHal U JAOMNOJHUTH €ro ¢ y4eTOM
PEKOMEHIOBAHHOM 10 TAaHHOU TeMe JTUTepaTyphl;

- TpU CaMOCTOATEIIbHOM HW3YyYEHHM TEOPETUYECKOM TEMBI CHElIaTh KOHCIEKT, HCIOIb3Ys
pexomenioBanHbie B PI1]] ncrounukuy;

- BBIIIOJIHUTH MTPAKTUYECKHE 3aJJaHKs B pAMKaxX U3y4aeMOM TEMBI;

- OTBETUTh HAa KOHTPOIBHBIE BOMPOCHI MO TeMe, Ucmoib3ys Marepuansl @OC, aub0 TrpymHmnoBbe
VHIUBUyAJIbHBIE 3a]IaHUS, TOATOTOBIICHHBIE MPETNOIABATEIEM;

- IOATOTOBUTKLCS K MTPOBEPOUHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- NOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALIUH.

HtoroM nzydyeHus: AMCUMILIMHBI SBISETCS 3alIUTa KypCOBOTO IPOEKTA U AK3aMeH. DK3aMeH IPOBOIUTCS
10 PACIIMCAHUIO Ha MOCIIEAHEM ITPAKTUYECKOM 3aHATHH. POpMa POBEICHNS IK3aMEHA — TMCbMEHHBIN U YCTHBIN
OTBET Ha YK3aMCHAI[HOHHBIN OUIIET, MO0 KOMIbIOTEpHOE TecTUpoBanue B Moodle B ciydae ynaneHHO#M crauu
sk3ameHa. CTyEeHTHI, HE TIPOIIEIINE aTTeCTallUI0 MO TpaduKy, JOHKHBI JTUKBUAUPOBATH 330JKEHHOCTh B
YCTAHOBJICHHOM TIOPSIIKE.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
arTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIMI ¢ yKa3aHUEM ATaroB X (pOpMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIUITITUHBI

Kon u HanmeHoBaHue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL . Bun onenounoro
MHIUKATOpa KOHTPOIUPYEMOM

/11 (Moy1is) KOMITETEHIIHT cpencTaa

I[O6LI‘{a M UCIIOJIBb30BaHHUC ra3sa.

. Teopernueckue BOIPOCHI
XapaKTepI/ICTI/IKI/I Ta30BbBIX MCECTOPOXKIACHUU

15 MIPOBEACHUSA
Poccun. I"a3oBwie, KoHIEHCATHBIE, HE(DTIHBIE xt pv a
MeCTOPOIKICHHS MIPOMEKYTOYHOMN

1 |06 a6p0T1<a ra3a.T aHCIOPTHUPOBAHHUE ra3a Ha TK-3.1, I1K-3.2, TIK-3.3, [IK- |aTTecranmm.

p P pTHP 3.4, I1IK-3.5, TIK-3.6 [IpakTuueckue 3agaHus
OospIne pacCTOSIHUSI. [ToxzemHubIe
TUIS MIPOBEICHUS
XpaHUJIUIIA Ta3a. DOMESKYTOUHO
Texunueckue u DKOHOMHYECKHE P y
aTTecTaluu.

npeumMynieCcTBa Npu UCIOJIb30BAHUH I'a3a.




Knaccudukarust roprounx ra3os.
CocraB u CBOMCTBa ra3000pa3HOro TOILUIMBA.

. 3ammra  1a06OPaTOPHBIX

XapakTepUCTUKH Ta30BbIX MECTOPOXKIEHUN AGOT
Poccun. I'a3oBwie, KoHIEHCATHBIC, HE(TSIHBIE p )

BrinmosiHeHue  pasznaenos
MECTOPOXKACHHUS.

KYpCOBOTO MPOEKTA.
OO0pabotka raza. TpancnopTupoBaHue ra3a Ha

TectupoBanue.
OoJbIne paccTosHusl. [Tonzemubie
XpaHUJIMILA ra3a.
["a3opacnpenenurenbHbIe CUCTEMBbI
HACEJIEHHBIX MTyHKTOB: TEPMHHBI u

ornpezeneHus; odmas cxema; Kiaccupukanus
cucteM razopacrpenenenus. Knaccupukanus
ra3onpoBOJIOB. YCTPOMCTBO M KOHCTPYKLHH
ra3oBbIX cerei. [lepeceuenne razonpoBogamMu
€CTECTBEHHBIX u HCKYCCTBEHHBIX
IPENSATCTBUM.

MK-3.1, TIK-3.2, TIK-3.3, TIK-
3.4, TTIK-3.5, [TK-3.6

Teopernueckue BOIPOCHI
JUIS IIPOBEICHUS
IIPOMEKYTOYHOU
aTTECTALlUN.
TectupoBanue.

VYCTpOoUCTBO U KOHCTPYKLIMM Fa30BbIX CETEH.
3amuTa  rasonpoBOJOB  OT  KOPpO3UH.
Koppo3uonnsle cBoOWcTBa TpyHTAa M HX
onpenenenue. Mzomsanust TpyOONpOBOIOB.
AKTHBHBIE METOJbl 3aLUTHl  OA3EMHBIX
ra3ornpoBOJIOB OT KOPPO3UH.

Ilepeceuenue ra3zonpoBOAAMH €CTECTBCHHBIX
Y UCKYCCTBEHHBIX IIPEMSITCTBUM.

IIK-3.1, I1K-3.2, [1K-3.3, I1K-
3.4, 11K-3.5, T1K-3.6

Teopernueckre BOIPOCHI
JUISL IIPOBEICHUS
IIPOMEKYTOUYHON
aTTECTaLlUU.
TectupoBanue.

OcHOBHBIE ~ KaTeropuu MoTpeduTened u
METO/bl pacyera MOTPeOIsieMOro MMM rasa.
Pexumbl motpebiienuss rasa. OmnpeneneHue
pacueTHBIX pacxoJOB Tra3a IO BUAAM
norpedurenei.

TK-3.1, TIK-3.2, TIK-3.3, TIK-
3.4, TTK-3.5, TTK-3.6

Teopernueckne BOIPOCHI
JUTSt MIPOBEACHUS
IIPOMEKYTOYHON
aTTeCTalUU.
[IpakTueckue 3amgaHus
JUTSt MIPOBEACHUS
IIPOMEKYTOYHON
aTTeCTaluu.
Brimosnnenue  pasznenos
KypCOBOT'O IPOEKTA.
TectupoBanue.

l'azoperynsTopHble TYHKTBI M YCTAaHOBKH.
TexHONOrHYeCKne CXEeMbl M 00OpYyIOBaHHE.

[TpuHIMTIBI paboThl, KOHCTPYKLIUH,
XapaKTEpUCTUKM U OCHOBHBIE  THIIBI
PEryasTOpOB AABJICHMUS.

Beibop TexHOIIOTMYECKOTo  00OpYIAOBaHUS
['PIIu I'PY.

l"azopacnpenenurensHble CTaHILIMH.

TexHonornueckue cxembl U 00OpYyIOBaHHE.
VYuer pacxopa rasa.

[IK-3.1, TIK-3.2, TTK-3.3, TIK-
3.4, 11K-3.5, T1K-3.6

Teopernueckue BOMPOCHI
JUTSt MIPOBEACHUS
IIPOMEKYTOYHON
aTTeCTalUU.
[IpakTueckue 3amaHus
JUTSt MIPOBEACHUS
IIPOMEKYTOUHOU
aTTECTalUU.
Brimosninenue  pasznaenos
KypCOBOT'O MPOEKTA.
3ammra  1a00paTOPHBIX
pabor.

TectupoBanue.

CTpoHTENBCTBO, MOHTAQX, HCIIBITAHHE,
HaJjlaJlKka U IPUEMKA B DKCIUTYaTaLUIO

[IK-3.1, TIK-3.2, TTIK-3.3, IIK-
3.4, I1K-3.5, T1K-3.6

Teopernueckne BOIPOCHI
ISt




ra3omnpoBoioB u ooopynosanwus ['PIT.

IIPOBEACHUSA
MPOMEKYTOUHOM
arTecTaluu.
TectupoBanue.

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI

JULST MIPOBEACHUS
MIPOMEXKYTOUHOU
. aTTeCTaIuy.
Pa3zpaboTka pac4eTHOU CXEMBI IpaxTideckne  3atanms
7 ra3opacnpeiesIuTeIbHON CETH. IIK-3.1, IIK-3.2, I1K-3.3, TIK- Jfﬂ DOBCICHIS
OnpeneneHre pacyeTHBIX PacXxOJO0B rasza s 3.4, I1K-3.5, TIK-3.6 & pv a
N MIPOMEXKYTOUHOU
Y4aCTKOB T'a30paclpeIeIUTEIIbHON CETH.
aTTeCTaIuy.
Breimonnenue  pasnmenoB
KYpCOBOT'O MPOEKTA.
TectupoBanue.
Teopernueckre BOIPOCHI
JUTST MPOBEACHUS
MIPOMEKYTOUHOU
['mapaBnuueckuii pacyeT pacrpeaeuTeNbHbIX aTTeCTaIuHy.
ra3oIpoBOJIOB. OnpeaeneHue IOTeph [IpakTueckue 3amaHus
8 aBJIGEII/ISI Z[B T I/IKOBII))IXI[ a3BCTBJIICHHBIX pI/I TK-3.1, IIK-3.2, TIK-3.3, ITK- Jfﬂ n OBGHGHI/ISI
A i P 3.4,TIK-3.5,TIK-3.6 [ poBe
KOJIBIIEBBIX Ta30MPOBOJIAX HU3KOTO, CPETHETO MIPOMEKYTOUHOM
Y BBICOKOTO JaBJICHHUS. aTTeCTaIuy.
BreimonHnenue  pasnuenoB
KYPCOBOT'O MPOEKTA.
TectupoBanue.
Teopernueckne BOIPOCHI
N st MPOBEJICHUS
CocraB pa3genos npoekTHoi qokymenTtanuu u| [1K-3.1, T1IK-3.2, T1IK-3.3, T1K- 1 pu A
9 MIPOMEKYTOUHOU
TPEOOBAHUSIX K UX COJEPKAHUIO. 3.4, [IK-3.5, T1IK-3.6
aTTeCTaIluu.
TectupoBanue.
[IpopaboTka
TEOPETHUUECKOTO
Marepuala.
IloaroroBka K
MPaKTUYECKOMY
10 lNazocHabOxxenne kuibix gomoB. beitoBeie| [1K-3.1, [1K-3.2, T1K-3.3, I1K- [3aHsgTHIO.
ra3oBbie IPUOOPHI. 3.4, I[IK-3.5, T1K-3.6 [Toaroroska K
1abopaTOpHBIM paboTam.
Brinosnnenue paszzena
KypCOBOTO
MIPOEKTUPOBAHUSI.
TectupoBanue.
OcHoBbl 0€30MacHON 3KCIUTyaTallud CHCTEM I 6
Oxxenus. OOCIy)XKMBaHHE U PEMOHT popabotia
11 rasocHa ’ A 7 5 p I1K-3.1, IIK-3.2, I1K-3.3, IIK- TeopeTudeckoro
ra3oIpOBOJIOB. BapuiiHbIE pabOTHl  Ha 3.4, TIK-3.5, TIK-3.6 MaTeprana.
ra3ornpoBoJiax. Hanexnocth CHUCTEM T
€CTUPOBaHHUE.
ra30CHA0KCHUS.
12 Konraktaeie wacel Ha koHcynbTanuioo mno| I[1K-3.1, I1K-3.2, TIK-3.3, T1K-
KYPCOBBIM IPOEKTAM 3.4, IIK-3.5, T1IK-3.6
I1K-3.1, TIK-3.2, T1K-3.3, I1K-
13 |Dx3ameH

3.4, IIK-3.5, I1K-3.6




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOIIECCEe OCBOEHUS AUCIIUITIIUHBI

KomMruiekT 3a7a4 ¥ TECTOBBIX 3a/laHU

(mmst mpoBepku cPOPMUPOBAHHOCTH MHAMKATOPOB moctrxeHus kommerenuuu (I1K-3.1, T1K-3.2, TIK
-3.3, [1IK-3.4, TIK-3.5, TIK-3.6)

TectoBble 3a1aHus
(KOMIUIEKT TECTOBBIX 3a/IaHUI)

1. K npupoaHbIM TOPIOYXM Ta3aM OTHOCSTCS:
a) MeTaH

0) mnpeneabHBIC YIIIEBOIOPOIbI

B) HeIpeAeNIbHbIC YTIEBOAOPOIbI

r) BOJOPOI

1) OKCHJI yriiepoja

€) TporaH

x) OyrtaH

[IpaBunIbHBIE OTBETHI: ), 0), €), XK).

2. [IpoBecTy KIacCU(PUKAIINIO TOPIOYNX TA30B 10 MPOUCX 0K ICHUIO.
a) HU3KOTO JIaBJICHUS

0) npupoaHbIE

B) HCKYCCTBEHHBIE

') BBICOKOTO JIaBJICHUS

1) CKUKEHHBIE YTTIEBOJAOPOIHBIC Ta3bl

€) CpeIHero JaBJIeHUs

’K) Ororasbl

[IpaBunbHbBIE OTBETHI: 0), B), XK).

3.Yem oTnmyaeTcs BbICIIAs TEMJIOTA CTOPAHUS T'a3a OT HU3LIEH TETJIOThI CrOpaHus?

a) COCTaBOM IPUMEHSEMOro ra3a

0) JOMOJHUTEIBHBIM KOJMYECTBOM TeIia, KOTOpoe oOpa3yeTcsl MpU KOHJIEHCALMU BOJISHBIX MapoB B
MPOJYKTaX CTOPAHHS

B) TeMIepaTypoi 10aBaeMoro Bo3ayXa Ha TOpeHHe

T') KOJIMYECTBOM IMTPOAYKTOB CTOPAHUS

1) CKOPOCTBIO XMMUYECKHUX PeaKIuii

[TpaBuiibHBIE OTBETHI: 0).

4 Ha3nauenwue unciia Bo66e?

a) [Toka3zaTenb B3aMMO3aMEHSIEMOCTH TOPIOYHX Ia30B IO TEIUIOTE CrOPaHHSI

0) [Tokazarenp B3aMMO3aMEHSIEMOCTH TOPIOYHMX T'a30B TI0 CKOPOCTH CTOPAHUS

r) [Tokaszaresb B3aMMO3aMEHIEMOCTH TOPIOYUX T'a30B MO TEMIIEPATypPE CrOPaHHUS
n) [Toka3zaTenb B3aMMO3aMEHSIEMOCTH TOPIOUUX Ta30B MO BSI3KOCTH rasa
[TpaBuIIbHBIE OTBETHI: a).

5. JIns KakuX pacyeToB MPUMEHSIETCS HIKENPUBEIeHHAS 3aBUCUMOCTh?
a) JUIs pacdeTa IMoKasaTelsi B3auMO3aMEHSIEMOCTH TOPIOYHX Ta30B

0) /U1 pacueTa TEeTIOThl CTOpaHus

B) JUTSI THIIPABIMIECKOTO pacyeTa ra3onpoBOJIOB

T) JUTsl pacdeTa Ipe/esioB B3pbIBAEMOCTH

1) 71 pacdeTa o0bema MpOayKTOB CTOPAHUS

[TpaBUIIbHBIE OTBETHI: T).



a) KOJIBIIEBOM ra30IpoOBO/I HU3KOTO TABJICHHUS -
0) TyNHUKOBBIN Ta30MIPOBOJ] HU3KOTO JaBICHUS -
B) razopacrnpeenuTeNbHas CTaHIus -

I') MarucTpaabHBIN ra30MpoBo -

1) TOTpeOUTENIN ra3a HU3KOTO 1aBJICHUs -
[TpaBuiibHEIE OTBETHIL: a)-3, 0)-5, B)-2, 1)-1, 1)-4

7. YKaKuTe OCHOBHBIC DJIEMEHTEI Ha CXEME.

a) — bpyrasap
0) — KOJUIEKTOp
B) — KOBEp

') — Ta30IPOBO/T
1) — KOHTpOJIbHAs TpyOKa
[IpaBunbHBIE OTBETHI: a)-2, 0)-5, B)-4, 1)-1, 1)-3

8. IIpuBecTu KIacCH(PUKAIUIO TOPOJICKUX Ta30IIPOBOIOB MO0 HA3HAUCHHUIO.
a)- pacrpeaenuTeNbHbIe

0)- HU3KOTO JJaBJICHUS

B)- aOOHEHTCKHE OTBETBJICHUS

T)- CPEAHETO AaBJICHUS

11)- TIOJI3MHBIC

€)- BHYTPUJOMOBBIE

K)- BBICOKOT'O JTaBJICHUS

[TpaBuIiibHBIE OTBETHI: ), B).

9. IlpuBectu knaccupuKalrio ra3onpoBOI0B MO KOHGUTYPALIUU CUCTEMBI T'a30CHA0KEHHUS.
a)- pacrpeaeuTeIbHbIE

0)- KOJIbLICBBIC

B)- BHYTPUJIOMOBBIE

T')- TYIIUKOBbIE

1)~ MEXIOCEIKOBBIE

€)- CMCIIIaHHbIe

[IpaBunbsHbBIE OTBETHI: 0), T), €).

10. YcTaHOBUTH COOTBETCTBUE CTYNEHEH JaBIE€HUS B ra30paclpeieIMTeNbHbIX CeTAX:

1 — Huskoe, 2 — cpeaHee, 3 — BBICOKOE BTOPOM KaTeropuu, 4 — BEICOKOE MEPBOIl KaTEropuu, 5 — BEICOKOE
Kareropuu la:

a) P>1,2 MIla

6) 0.6 [1P<1.2 MIla

B) 0.3 [1P<0.6 MIIa

r) 0.005 [JP<0.3 MIla

1) P<0.005 MIla

[TpaBunbHBIE OTBETHI: a)-5, 0)-4, B)-3, 1)-2, n)-1.

11. TTpuBecTn knaccuuKaInio ra3ompoBOI0B M0 MaTepHay Tpyo:
a)- TIOJIUTIPOITUIICHOBBIE

0)- cTanbHbIE

B)- MOJIMATUIICHOBHIE

T)- ME/IHbIE

n)- [IBX

€)- MHOTOCJIOIHBIC

[TpaBuiibHBIE OTBETHI: 0), B), T), €).

12 Kakoe 00opyoBaHHe MPUBEACHO HA PUCYHKE?
1- razoperynsaTOpHbII MyHKT MIKahHOM’



3- ra3operyiasaTOpHBIN MyHKT OJIOYHBIN

4- TazoperyisATopHasl yCTaHOBKA

5- cpeay npeasioKeHHBIX BAPUAHTOB HET BEPHOTO.
[TpaBuiibHBIE OTBETHI: |

13. Ykaxure ocHoBHBIE 35ieMeHThI IIPI1, mokazanHoro Ha pucyHke
a) GuibTp

0) [13K

B) KII

r) [ICK

1) MAaHOMETP

€) PEeryysITop JaBICHUS

) MIPOJTyBOYHBIN Ia30IIPOBOJT

3) UMITYJIbCHAs TPYyOKa

[TpaBuiibHEIE OTBETHIL: a)-2, 0)-3, B)-1, 1)-7, n)-5, €)-4, k)-8, 3)-6.

14 JlaiiTe XapaKTepUCTUKY HIDKETIPUBEACHHON CHCTEMbI ra30CHA0KEHUS TOpoa.
a)- OJIHOCTYIIeHYaTas

0)- IByXCTyIIeHUYaTas

B)- TpeXCTyleHYaTas

T')- MHOTOCTYIIEHYAaTast

1)- TYIIUKOBas

€)-KOoJIbIIeBast

[IpaBUIBHBIE OTBETHI: B), €).

15. YcTaHOBUTH COOTBETCTBUE OCHOBHBIX THUIIOB YCTPOMCTB, MPUMEHSAEMBIX B CUCTEMax ra3ocHadxke
-HUS.

a)0)

B)

B) IT)

x) e)

1- punbTp razoBsIi

2- peryIsATOp NaBJICHUS Ta3a

3- IpeioXpaHUTeNbHbIH COPOCHON KiamnaH

4- mpe1oXpaHUTENbHBIN 3aIIOPHBII Ki1anaH

5- mapoBoO KpaH

6- 3a1BIKKA

[TpaBunbHbIE OTBETHL: 1-0), 2-a), 3 — 1), 4-B), 5-¢), 6-1).

16 JIns Kakux pacyeToB MPUMEHSIETCS HUKENPUBEIEHHAs 3aBUCUMOCTD?

a) - JUIs pacyeTa NoTephb JaBJIeHHs B ra30MPOBOIaX CPETHETO JaBJIECHUS Ha TPEHHE

0) - 17151 pacyeTa oTeph AABJICHUS B Ta30MPOBOIAaX HU3KOTO JIaBJICHUS HA MECTHBIE CONTPOTHUBIICHUS
B) - JUId pacueTa MoTepb JaBJIEHHS B ra30IIPOBOAAX HU3KOIO JABJICHUS HA TPEHUE

T) - 1715 pacyeTa MoTeph AaBJICHUS B ra30MpOBOJIaX CPEIHErO JaBICHUS Ha MECTHBIE COITPOTUBIICHHUS
) - Cpellu MPEATIOKEHHBIX BapUAHTOB HET BEPHOTO.

[TpaBuIIbHBIE OTBETHI: B).

17 Kaxoii Buji GITOBOTO ra30BOro mpubopa MpuBeeH Ha pUcyHke?
a)- TeTJIOTeHEePaTOp OJHOKOHTYPHBINA C 3aKPBITON KaMepOil CropaHus
0)- MPOTOYHBIN BOJIOHArpeBaTeNb C 3aKPHITONW KaMepoil cropanus

B)- TEIJIOT€HEPATOp JABYXKOHTYPHBIN C OTKPBITON KaMepoil cropaHus
I')- IPOTOYHBINA BOJIOHArPEBATEIb C OTKPHITOM KaMepoi cropaHus

1)- BOJIOHArpeBaTesib HaKOMUTEIBHOTO THITA

€)- ra3oBas IimTa

[TpaBuIIbHBIE OTBETHI: T).



18 YcTaHOBUTE COOTBETCTBHUE I'a30BBIX CUETUYNKOB.
a) 0)
B) T)

1- memOpanHbIit

2- CTpYWHBIN

3- poTarMoOHHBIN

4- TypOUHHBIN

[TpaBunbHEIE OTBETHL: 1-0), 2-1), 3-a), 4-B).

19 Kaxoii Bz O6ITOBOTO Ta30BOT0O MpHOOpa MPUBEICH Ha PUCYHKE?
a)- IPOTOYHBIN BOJOHArPEBATENb C OTKPBITON KaMEepOi cropaHus

0)- NPOTOUYHBIN BOJOHArpeBaTesb C 3aKPHITOW KaMepoil cropanus

B)- TEIJIOT€HEPATOP JABYXKOHTYPHBIN C OTKPBITON KaMEpOil cropaHus
I')- TEIUIOI€HEPATOP OJHOKOHTYPHBIN C 3aKPHITON KaMepOi CropaHus
[TpaBuIIbHBIE OTBETHI: T).

20 YkaxuTe OCHOBHBIE JIEMEHTBI CUCTEMbI Ta30CHA0KEHHUS B KBAPTUPE KHUIOTO 0Ma.
[IpaBUIIbHBIE OTBETHI:

1 - TepMo3anopHbIi KIanaH

2 - KpaH mapoBoOn

3 - BoJloHarpeBaTelib

4 - uTa ra3oBas

5 - cueTunk

21 YkaxuTe OCHOBHbIE 3JIEMEHTHI IJOKOJBHOTO BBOJIA Ta30IIPOBO/IA B 3/1aHHE
[TpaBUIbHBIE OTBETHI:

4- yrsp

3- TOJIMATUIICHOBBII ra30MpoBoJ

7- CTabHOM ra3onpoBoj

2- 1epexo/]1 MOJIUITHIIEH-CTallb

1 — mapoBsIii KpaH ¢ U30JUPYIOLIUM COEAMHEHUEM

S-mITynep Juis NpoayBKU

6-mydTa c 3aKIaHBIM HarpeBaTeIeM.

22 VKaXuTe METO/IbI MOBBIIIECHUS KAIOPUMETPUUECKOM TEMIIEpaTypbl TOPEHMSI ra3a
1. TToBeICHTH pacxon rasa

2. KucnoponHoe nytbe

3. IloBBICUTH JaBJICHHUA ra3a

4. YMeHbIINTh pacxoj BO3yXa

5. IlpenaBapuTenbHbIi TOAOTPEB BO3yXa U ra3a, 101aBacMOro Ha TOPEHUE

[TpaBunbHBIE OTBETHI: 2,5

23 B KaKyro CTOpOHY JBUKETCS (PPOHT MIaMeHH, N300paKeHHBIN Ha cxeme?
1. B cTopoHy HecropeBIIel Ta30BO31yIIHON cMecH

2. B cTopoHy MPOJIYKTOB CrOpaHust

3. Hukyna He aBmxercs

4. Ha cxeme He yka3aH (GpOHT IUIaMEHU

ITpaBuiibHBIE OTBETHI: 1.

24 Kputnueckuil pasMep OrHeBOr0 OTBEPCTHS UCKITFOYAET:
1. OTpbIB 1IIaMEHN

2. ITpockok miamMeHu

3. CaMoBOCIIIIaMEHSAEMOCTD



[IpaBuiibHBIE OTBETHI: 2.

25 Ha pucyHke nzo0pakeHa cxema TOpeHus IJIaMEeHU B
1. TypOyJeHTHOM MTOTOKE

2. JJaMMHapHOM IIOTOKE

3. Mudbdy3nonnom dakemne

4. KuHeTH4ecKoM IIaMeHu

[IpaBuiibHBIE OTBETHI: 2.

26 O6nacTh YCTOMYMBOTO TOPEHHS OTPAaHUYCHA KPUBBIMHU Ha TpaduKe
1. Beie kpuBbIx 1

2. Kpubivu 1 u 2

3. KpubimMu 2 u 3

4. Huxe KpuBbIX 2

5. KpuBbimu 1,2 1 3

[TpaBuiIbHBIE OTBETHI: 2.

27. YKaxxuTe Ha3BaHUs CJIEIYIOIIUX MO3UIIUM Ha CXeMe Topeku o Homepam: 4, 1, 5,2, 3
a) [lonBox raza

0) IlogBoxa Bo3yXa NEPBUYHOTO

r) [logBox ma3yra

1) ITonBoa mapa

e) [lonBoa BO3/1yXa BTOPUYHOTO

[IpaBunbHbIe OTBETHI: 4 —0), 1 —a),5—¢),2—T), 3 — ).

28. Kakume u3 yka3aHHBIX KOMIIOHEHTOB B IIPOJYKTaX CrOpaHUsl CBMJETEIBCTBYIOT O HaJIU4UU
XMMHYECKOI0 Heoxora?

1.CO2

2. H20

3.02

4. N2

5.CO

29. Ykaxute MUHMMaJIbHOE PacCTOSIHUE MEXAY Ta30Boi rummToil u 6amnonom CYI Ha pucyHke.
I.1wm

2.2Mm

3.05M

4.0,25m

5. He Hopmupyercs

[TpaBuiIbHBIE OTBETHI: 3.

30. Ykaxxute O€30macHbIN MPOIEHT 3armoaHeHus xuakon gazoit CYI razooro 6amioHa 1mo oonemy.
1. 100 %

2.90%

3.85%

4. 70%

5. He Hopmupyercs.

IIpaBunbHBIE OTBETHI: 3.

7.3. Cucrema OLIEHUBAaHMS PE3yJibTATOB OOYYEHHS MO AMCLUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMHUHOJIOTUH, CUCTEMAaTHIYECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIEIIUAX U HATPABICHHUSX TUCIUIUTMHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJICeT HAaBBIKAMU CAMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MTPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CHCTEMAaTU3NPOBAHHBIE 3HAHUS TI0 JUCIUILINHE,

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MIOCTAaHOBKE U PEIIEHUH HayYHBIX U NIPOPECCHOHATIBHBIX 3aa4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 6e3 3aTpyJHEeHUH BBIOMPACT CTAaHIAPTHYIO METOUKY BBINOJIHEHUS 3a/1aHHI;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEpATyphl, PEKOMEHI0BaHHOH paboydeil mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OILICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 33]IaHUN;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMU YPOBEHb KYJIBTYPBI UCIIOJHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHMs A IMPOBEICHHUS IPOMEXKYTOUYHOM aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTnyeckue BOMPOCHI AJIsl MPOBEACHUSI IPOMEKYTOUHOMN aTTeCTAUU 00yUYarOIINXCs
DK3aMEHAITMOHHBIE BOMPOCHI (11 MPOBEPKH CHOPMHUPOBAHHOCTH WHIUKATOPOB  JTOCTHIKCHUS
komnereniuu (ITK-3.1, TTK-3.2, TIK-3.3, T1K-3.4, I1K-3.5, I1K-3.6)

1.OcHOBHBIE XapaKTEPUCTUKHU MPUPOJHBIX Ta30B, MX KJIACCU(PUKALUS IO TUIIAM MECTOPOKICHUS.

2.IlomyyeHne ¥ OCHOBHBIE XapaKTEePUCTUKH NCKYCCTBEHHBIX Ia30B, OMOTa3oB.

3.I'OCT na npupoaHnslii ra3. Bpennsle u 6annacTHble IpUMeCH B TOPIOYHX Ta3ax.

4. TpaHncnopT IPUPOIHBIX ra30B. MarucTpanbHble ra30MpoBObI (IIpaBHila MPOKIAJIKH MaruCTpalIbHbIX
razonpoBojioB, KC).

5.Knaccugukaius ropocKuX Tra3onpoBOJOB 0 JaBICHUIO M Ha3HadeHuio. [IpaBuia mpokiaaku pac
-IPEIETUTENBHBIX Ta30IPOBOJIOB.

6.DaKTOpbI, BIUSIONIME HA BHIOOP CXEMBbI ra30CHA0KEHHsI HACEIEHHOTO MyHKTa. OCHOBHBIE MOHSTHUS
HAJEKHOCTH U SKOHOMUYHOCTH CHCTEM I'a30CHA0KEHHUS.

7. IByXCcTyIneH4aras CuCTEMa paclpelelieHNs ra3a ¢ FTOpoACKUMH, KBAPTUPHBIMU U JIOMOBBIMU

peryisTopHbiMU TTyHKTamu. Onpenenenne kommuectsa [1PT.

8. TpexcTyneHuaTast cucTema pacnpeseneHus rasa B ropogax. Beioop konmuectsa [1PT.

9.TpaccupoBka u TJTyOMHA 3aJI0KEHUS ra30MpoBoI0B. [lepecedenne ra3onpoBoaMu mperpa.

10.Tpy6s1, apmaTypa 1 000pyI0BaHHE HAPY>KHBIX Ta30MPOBOIOB.




11.Crioco6b1 coeAMHEHUS CTATBHBIX U TTOJIMATUIICHOBBIX Ta30IIPOBOIOB.

12.Buapl KOppo3uu ra3onpoBOAOB U TUIIBI IPOTUBOKOPPO3MOHHON N30JISLIUH.

13.9nexkTpudeckre MEeTO bl 3alUThI Ta30IPOBOIOB OT KOPPO3HH.

14.I'napaBnudeckuil pacyeT TYIUKOBBIX PAa3BETBIEHHBIX CETEH HU3KOIO JaBJICHUS.

15.PacueT KoNbLIEBBIX Ta30BbIX CETEH HU3KOT0, BHICOKOTO (CPEIHEr0) IaBICHUS.

16.Hop™mel pacxoa v pe:KUMBbI IOTpeOJIEHHS ra3a B ropojax. MeTo sl yueTa U BBIpaBHUBAHUS

HEPAaBHOMEPHOCTH MOTPeOIeHHs ra3a.

17.0mnpenenenue roJoBbIX U YaCOBBIX PACXOIOB Ta3a JAJisi KOMMYHAJIbHO-OBITOBBIX MOTPEOUTENICH.

18.YCTpOoiCTBO M MPUHIUIT JEHCTBUSI PETYJISATOPOB JaBlIeHUs mpsMoro naerictBus. [lonbop perymnsaro-
pa.

19. Cxema I'PII u nactpotiku ero obopynoanus (P, 113K, IICK, ¢punstp).

20.ITonuaTHIIEHOBBIE TPYOBI, UX OCOOCHHOCTH U CLIOCOOBI COCSMHEHUSI.

22.Apmarypa u 000pydOBaHHME Ha MOA3EMHBIX razonpoBogax. CrocoObl YCTAHOBKH OTKIIOYAIOIIMX
YCTPOMCTB.

23.Pexumbl noTpebIeHus ra3a B ropojiax. MeTo/ sl yuera U BbIpaBHUBAHUSI HEPAaBHOMEPHOCTH

noTpedieHus rasa.

21.I'unpaBinnyecKkuii pacuer ra3omnpoBOJIOB KUJIBIX 3/TaHH.

24. TIlpubopsr yueta pacxoza raza. [Tlonbop cuerdnka.

25. YcrpoiictBo razoBoi minThl Tumna [117-4.

26. YcTpoiicTBO IPOTOYHOI'O BOJOHAIPEBATENSI C OTKPBITOM KaMepoil cropaHusl.

27. YcTpOoUCTBO MPOTOYHOTO BOJOHArPEBATEINSI C 3aKPBITOM KaMepOl CrOpaHus.

28. YcTpoiicTBO BOJOHArpeBaTessi EMKOCTHOIO THIIA.

29. YceTpoHCTBO TEIIONeHEpaTOPOB, PA0OTAIOIINX C UCTIOJIB30BAHMUEM BBICIICH TEIIOTH CTOPAHUS ra3a.

30.YcraHoBKa OBITOBBIX Ta30BBIX NPUOOpOB. TpeOoBaHUs, MpenbsBIIeMble K HUX padoTe M K
MIOMEUICHUSIM, TJI€ OHU YCTAHOBJICHBI.

31.TpeGoBaHus K ABIMOXOAAM OBITOBBIX Ta30BBIX IPHOOPOB.

32. TpeOoBaHMs K BEHTWISLIMM TOMEUICHUM KyXHH M TEIUIOT€HEPATOPHOW INpu paboTe ra3oBBIX
puOOpOB.

33.IIpuHuun pacuera JpIMOXO0/I0B, IO KOTOPBIM OTBOJSATCS MPOAYKTHI CTOPaHUs OT ra30BbIX

BoJIoHarpeBatesieil. Pacuera Taru u Temmneparypbl Ha BbIXOj€ U3 TpyObl. TemmepaTypa TOYKH pOCHI
IIPOJYKTOB CrOpaHUsl.

34. Peakuuu ropeHus U UX TernoBoil addext. PacueTsl ropenus (onpeesenne TeOpeTUIeCcKoro,

JIeMCTBUTENIBHOTO, PacXo/1a BO3/1yXa 1 00beMa MPOAYKTOB CTOPAHU).

35.Temnepatypsl cropaHusi ra3oB (3KapONmpOU3BOAUTEIHHOCTh, KAJIOPUMETpUUECKas, TEOPETUUECKas,
nelicTBuTeNnbHast). MeTo/Ibl X MOBBIIIEHUS.

36.CropoCTh pacrpocTpaHeHUs TUTaMeHH (paBHOMEpHAas, HOpPMaJIbHAas), METOJbI €€ ONpeaeNieHUus U
IIPAKTUYECKOE IPUMEHEHHUE.

37.Metoabl C)XKUTaHUS Ta30B U UX CPABHUTEIbHBIE XapaKTEPUCTHUKHU.

38.'opeHue ra3oB B JaMUHAPHOM U TypOYJIEHTHOM IOTOKE.

39.I'opeHue ra30B B JaAMUHAPHOM IOTOKE.

40.I'openue ra3oB B TypOyJE€HTHOM IOTOKE.

41.YcTOoWYnBOCTh IUIAMEHHU, NMPUYMHBI MTPOCKOKA M OTpbIBa IIaMeHU. lIpenoTBpalienne npockoka u
OTpbIBA B rOpeyikax OBITOBBIX Ma30BbIX IUIUT.

42 .Tlpenensl B3ppIBaeMOCTH (BOCIIaMeHsieMocTH ). OnpeiesieHue mpeIesioB B3pbIBAeMOCTH

3a0aJIJIacTUPOBAHHBIX T'a30B.

43.I"a3oropenoyHble yCTPOUCTBA, UX KIIaCCU(PUKAIUs, OCHOBHBIE TEXHUYECKUE XaPaKTEPUCTUKH.

44. VIHXeKIIMOHHBIE TOPENIKM HU3KOTO JaBJIECHUS JUIs OBITOBBIX MPUOOPOB, UX YCTPOWCTBO U TEXHHUE
-CKHE XapaKTePUCTUKH.

45 . MHXEKIMOHHBIE TOPEJIKM CPEJHETO JABJICHUS JUISl MPOMBIIIJIEHHBIX YCTAaHOBOK, UX YCTPOMCTBO U
TEXHUYECKHE XapaKTePUCTUKH.

46.[Inhy3noHHBIE TOPENKH, X YCTPOHCTBO M 00JaCTh IPUMEHEHUSI.

47. 1yTheBbI TOPENKHU, UX YCTPOUCTBO U 00JIACTh MPUMEHEHUSI.

48.Cxema ra3onpoBoioB B MHOTOKBAPTUPHOM >KUIIOM JIOME.

49. Pa3Bojka ra30mpoBOJIOB U pa3MeIIeHue 000pyA0BaHUS B TIOMEIIEHUN KyXHHU.

50.0cHoBHbIE (PU3UKO-XUMUYECKHE CBOMCTBA CXKIKEHHBIX YIIIEBOJIOPOIHBIX Ta30B (KUAKOCTH U 1A



-pa). Ocobennoctr oxnaxaaronux cBorucTs CYT.

IIpakTHueckue BOPOCHI

1. Onpenenuth TEMJIOTY CrOpaHUsl MPUPOJHOrO Trasza (coctaB MeTaH —%, 3TaH —%, nponad —%, OyTaH
—%, CO2+N2-%). Terora cropanusi KOMIOHEHTOB IIPUHUMAETCS 110 CIIPABOYHHUKY.

2. OmpenenuTh pacxoi NPUPOJHOrO ra3za Ha KBapTUPY, TJl€é yYCTAHOBJIEHA 4YeThIpeX KOHGOpouHas
ra3zoBas miuta. Qu = MJx/m3. HoMuHampHas MOITHOCTh IUIMTHI  KBT.

3. Onpenenuts pacxon CYI™ Ha kBapTHpY, I/Ie yCTaHOBJICHA YeThIpeX KOHGOpoUuHas ra3oBas rminta. Qu
= MJx/m3 . HomMmuHabHas MOIHOCTb IUTUTHL  KBT.

4. OnpenenuTh AaBieHHE B KOHIE razomnpoBoaa 0 = mm. [lyimHa ra3omnpoBoja M, pacxoj rasa m3/d,
JaBjieHHE B Havase razonposoaa Pu = klla. [Ipu pemiennn ncnosib30BaTb HOMOIpaMMy.

5. OnpenenuTsh NOTEPH AaBIEHUS B ra30IpoBOje HU3KOTO AaBieHus D= mMm. JlnuHa razonpoBoga M.
Pacxonraza wm3/4. JlaBnenue B Hauane razomnpoBoja klla.

6. Onpenenuth 00beM NMPOAYKTOB Cropanus M3 mpupoaHoro rasza (cocta raza CH4= %,C2H6= %,
C3H8=% npu a= ).

7. OnpenenuTsh TEOPETUUYECKUM pacxo] BO3/lyXa i cropanus rasa, cocrosiero uz CO2= %, CH4= %,
C2H6= %, C3H8= %.

8. OnpenenuTth Mpeebl B3phIBAEMOCTH CMECH YTIIEBOAOPOIHBIX ra30oB. MetaH - %, TaH - %, nmponaH
-%.

9. Onpenenuts ko3hGUIIMEHT U30BITKA BO3[yXa, COOTBETCTBYIOIINI BEPXHEMY M HIDKHEMY TIPE -IeliaM
B3pPBIBAEMOCTH T'a30BO3IyIITHON CMeCH mpomaH - %, OytaH - %. [Ipenensl B3peiBaeMo-cTH - npomana: 3,3 -9,5%);
Oyrana: 1,7-8,5%.

10. OnpenenuTs yepe3 Kakoe BpeMsi 00pa3yeTcst B3pbIBOONIaCHAs! KOHIICHTPALIMS B KyXHE 00beMOM M3
, IPOU3BOAUTEIHLHOCTh TOPENIKN —M3/4, eciiu OyJeT OTKPBIT KpaH Ha ropenke AyxoBoro mkada. Mcnons3yercs
COKMKEHHBIN Ta3. HuwkHuil npenen BocrameneHus - %.

11. Kakoit mpon3BOAUTENHHOCTH JOJDKEH OBITh BEHTUJISTOP AJISL AYTHEBOUM TOPENKHU C pacxoaoM M3/4
MIPUPOJIHOTO Ta3a, ropenka paboraer o =, Qu =  xJx/m3

12. OnpenenuTs Ha CKOJIBKO U3MEHUTCS KAJTOPUMETPUUEcKasi TeMIlepaTypa, eCiii U3BECTHO, 4To tk=°"C,
TOpEHHUE MPOUCXOUT C O =, TeopeTHUecKuil pacxon Bozayxa V1= m3/M3 , Qu= M/Ix/M3 . Bo3ayx Harper 1o
°C. Temneparypa raza °C. Temoemkoctb raza k/[x/(M3°C), Bozayxa - kJx/(M3°C)

13. Onpenenuth AaBiICHUE TPU B3PhIBE MPUPOIHOTO raza B MOMENIeHUU KyxHU. Kamopumerpuue -ckas
teMneparypa tk= °C.

14. OnpeenuTh MJI0IIAlb OCTEKIICHUS B IOMEIIEHUN KyXHH 00heMoM V= M3.

15. OnpenenuTh THAPOCTATUIESCKUIT HATIOP B CTOSIKE BBICOTON h= M mpwu mogade mpupoIHOTo rasa.

16. OnpenenuTh MPOIMYCKHYIO CIIOCOOHOCTD PETYIATOPA C OJJHOCEACIBHBIM KIIAlIaHOM TIPU pac- YeTHOM
pacxoze raza Mm3/4. JlaBnenue Ha Bxoje uzosirounoe — Mlla, naBinenue Ha Bbixojae — klla.

17. Onpenenuts npenensl cpadateiBanus [13K u [ICK. [laBnenue ra3za Ha Bbxoje u3 perynsatopa klla.

18. Ompenenuts pacxon raza Ha N-KBapTHpHBIA KUJIOH JIOM, TIe YCTaHOBJICHBI T'a30BbIE ILTUTHI.
MomHocTh ropenok inTel  KBT. Koadduiment oqrHoBpeMEHHOCTH IPUHUMATH 110 CIIPAaBOY-HUKY.

19. OnpenenuTh pacxo] raza Ha >KWJIbIe J0Ma MO TOJOBBIM HOpPMaM MOTPeOJeHUs IS MOCeNka Ha
yesoBeK. [[pUHATE TOJOBBIE HOPMBI 110 CIIPABOYHBIM JaHHBIM.

20. OnpenenuTs pacxo/i ra3a 1o roJ0BEIM HOpMaM MOTPeOIeHNs Ha XJ1e003aBO IS JKUTEJCH.

21. OnpenenuTs pacxo/i ra3a 1o roJ0BbIM HopMaM noTpebiaenus Ha 6anto 1 1000 sxurenei.

22. OnpenenuTs pacxo/ ra3a mo ro0BbIM HOpMaM MOTPeOICHUS Ha CTOJIOBYIO JUIst  KkuTenel. [Ipunare
TOJIOBBIE HOPMBI 11O CITPAaBOYHBIM JTAHHBIM.

7.4.2. [IpakTrueckue 3aqaHus ISl TPOBEICHUS MPOMEKYTOUYHON aTTECTAIIMN 00YJIarOIITUXCS

3amaun W mpuMepsl (IS MPOBEPKU CHOPMUPOBAHHOCTH WHIUKATOPOB JOCTHIKEHUS KOMIIETCHITUH
(TIK-3.1, TIK-3.2, TIK-3.3, T1K-3.4, T1K-3.5, T1K-3.6)

Tema: (bI/ISI/IKO-XI/IMI/I‘-ICCKI/IC CBOICTBa rasa.

1.0OnpenenuTh TEIUIOTY CTOPaHHsS ra3000pa3HOTO TOIUIMBA, UMEIOIIETO CIeAyroImuid coctaB (B % 1o
oobemy): CH4 - 96% ,C2H6 - 0.8% ,C3HS - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%



Penrtenue:
Qu =0.01*(96.6*35840+0.8*63730+0.3*93370+0.8*123770)=
=363990 (K Ix/m3).

2. Ilponyktel cropanus rasza oxjaxnaawrcs oT 926 0C go 327 0C. OmnpenenuTh BO CKOJIBKO pa3
YMEHBILIUTCS UX 00BEM.

Pemenne: Cornacuo 3akony ['eii-JItoccaka:
V1/V2=T1/T2=(926+273)/(327+273)=2

3. bannoHn co cxxmkeHHbIM ra3oM, uMmeromuM P=0.1MlIla u t=200C, narpenu no t=500C. Onpenenutsb
JaBJIeHUE B OAJUIOHE MOCTIe HAarpEeBaHMUS.

Pewenue: [Tpumenum 3axon Hlapms: P2=P1*T2/T1

P2=0.1*%(50+273)/(20+273)=0.11 MIIa

4.Tlo razonpoBoay B TeueHue vaca nogaercs 1000mM3 mpupogHOro ra3a mpu abCOIOTHOM JAaBJICHUU
0.2Ml1a u t=200C. Beipa3uTh 3TOT 00bEM rasa mnpu H.y.

Pemenue: Mcnonb3zyem oO0bearHEHHbIHN 3ak0H boiins - Mapuorra.

V2=1000*0.2/103*273/293=1920 m3.

5.0mnpenenuTh IOTHOCTh T'a3a, HMEIOIIEro CIeyIonuii coctas (B % mo oobemy): CH4 - 96% ,C2H6 -
0.8% ,C3H8 - 0.3% ,C4H10 - 0.8% ,CO2 - 0.5%, N2 - 1%.

Pemenue: TUIOTHOCTH Ta3a oOIpeneiseTcs, Kak CyMMa [POHW3BEACHHN 3HAYCHUU IUIOTHOCTH
KOMIIOHEHTOB Ha WX 00BEMHBIE JJOJIH

Pc=0.01*%(96.6*0.717+0.8*%1.357+0.3*2.019+0.8*2.703+0.5*1.977+1*1.251 )=0.156 xr/m3

6. Onpegenuts mnotHoctb CH4 mpu t=200C u P=760 mm.pr.ct.(npu t=200 u P=1MIla), ecnu
pH.y.=0.7168 xr/HM3

Pemenue: p20,760=0.7168*760/760*273/293=0.67 kr/m3 (cTaHgapTHBIC YCIOBHUS)

p20,1=0.7168*1/0.1*%273/293=6.67 kr/m3

7.0mnpenenuTs obliee AaBIeHUE cMecH CXKMKEHHBIX Ta3oB mpu t=+200C eciu MOIb COCTaB KUAKOCTU
cienytommii: C3HS - 80%, C4H10 - 20%.
Pemienue: P=0.8*0.85+0.2*%0.205=0.72 MI]a.

Tema: YCTAHOBKU CXKIMXEHHOI'O 'A3A

8. Ompenenuth uuciao OamioHOB eMKOcThio 50 71 B Oa/NIOHHOW YCTaHOBKE, MpeJHA3HAYEHHOM JUis
ra3ocHa0XeHHs BOCbMH KBapTHUPHOTO KWJIOTO IoMa. B KyXHSX BceX KBapTUP YCTaHOBIIEHBI 4-X KOH(POPOUHBIE
ra30BbIC TUIHTHI.

OO0wemHbIi coctaB ra3za: C3HS - 75%, C4H10 - 25%.

Pemenue: 1.Qu cropanus cmecu (6e3 yuera Gppakunonnoctu ucnapenus) Qu = 0,75 *Qu + 0,25*Qn

HomuHanbHass TemIONMPOU3BOAUTENLHOCTh IUTUTHl  ONpPEIENSeTCS MO CHPaBOYHBIM  JIaHHBIM.
[Tpon3BoauTENEHOCT OJHOTO OanoHa coctasiuseT V = 0,2 m3/4.

k = 0,27 — ( npuHSTO /U151 8 KBAPTHP, B KOTOPBIX YCTAHOBJICHBI 4-X KOH(POPOUHBIE TUTUTHI ).

Yucno padbounx Oamnonos B ycranoBke: N =qnk/(Qu*v)=8*1000*027/(23780*0,2)=4,6=5 mIt.

C ydyetoM pe3epBHbBIX npuHMMaeM 10 mir.

9.0npenenuts npousBoauTeabHOCTh 50 11 (d = 0,3m, h = 0,9 M), 3aMOTHEHHOTO CXKIKEHHBIM Ta30M Ha
75%, ipu tn = -5 0C temmepatypy kuakoit ¢azel B 6amuione makcumanbHO gomyctuM (-30 0C). Ckpswitast
TeruioTa mapoodpazoBanus I = 90 Kkaj/Kr.

PEIIEHUE:

k=50.2 x/x/m2 g 0C

CmouenHast moBepxHocTh Oautona: Fem = 0,75nd(0,5d + h) = 0,75%*3,14*0,3(0,15+0,9) = 0,743 M3 (tipu
HEU3MEHHOU TeMIlepaType KUIAKOCTH).

Gucn=k*Fcm(ta-tc)/r=50.2*0.743 (-5-(-30))/412=2,26 kr/4 6e3 y4yera TEII0COACPIKAHMS HKHIKON



($a3wl 1 camoro OayToHa.

10.0mpenenuTs YMCIO TMOA3EMHBIX pe3epByapoB o0beMOM 5 M3 B TpYIIOBOH YCTaHOBKE,
MpeAHa3HaYEHHOM JIsl Ta30CHA0KEHUS 4-X KHUIIBIX JOMOB ¢ YnuciioMm xuteseit S00 demoBek u ToOMOBOM KyxXHEH ¢
CYMMapHOW TEIJIOBOM HArpy3KoW YCTaHOBJIEHHBIX ra3oBbIX NmpuOopoB (=580 M/x/4). B KyXHAX KBapTUp
YCTaHOBJICHBI 4-X KOH(POPOUHBIE IUTUTHI U MPOTOYHBIE BoJoHarpeBarenu. O0beMHbIl cocTaB raza: C3HE — 75%;
C4H10 — 25%; Qu =98 M/lx/m3.

PEIIEHUE:

Pacxox rasa Ha 1 yenoBeka 1o crpaBoyHbIM JAaHHBIM =2800 M/lx/rox

Pacxon raza Ha nomoByro kyxHio: Vk=580000/98000= 5.9 m3/4

Pacxon raza na kBaptupsl: VkB=N*Ku*qroa/(Qu*365*24)=500%*2*8000/(98*365%24)=9.43 m3/u

Pacxon raza Ha pesepByapsl: Vp=Vk+VkB=5.9+9.43=15.33 m3/u

[Ipunumaem nasienue B pezepByape 0,05 Mlla, octatounoe coaepxanue C3IH8=60%, Temneparypa
rpyHTa Ha ypoBHe ocu pesepByapa 0 0C, kosdduiueHnt TtermmonpoBogHocTd TpyHta 2,56 B1/(M*K).
OcTaTto4HbIN YPOBEHb CKM)KEHHOT'O Ta3a B eMkocTu 35%.

[To HOMOTpaMMe HaX0 UM MPOU3BOAUTEIHLHOCTD OJTHOTO pe3epByapa, paBHyto 3,0 M3/4.

Uucno pezepByapoB B ycranoBke: N=15.33/3=5 mr.

Tewma: I'opeHue ra3os.

11.0npeaenutb KaJopuMETPUIECKYIO TEMIIEPATypy CrOpaHusi IPUPOIHOTO Ta3a CISAYIOIIEro COCTaBa,
%: CH4 - 98; C2H6 - 0,14; C3HS - 0,014; C4H10 - 0,02; CO2 - 0,5; N2 - 2,3; Qu = 35235 kJIx/m.

TemmnepaTypy ra3za u Bo3ayxa IOCTYNAIOUIUX B TONKY, IpUHATH paBHOU 25 0C.

CocraB MPOJAYKTOB CrOPAHMS M TEIIOTY CrOpaHus B3sATh U3 Ta0. 1. CocTaB ra3a NpUHSITH I KaKI0TO
CTyZIeHTa 110 TalI. 2.

PEHIEHUE:

OrnpenensieM Teio, BHOCUMOE B TOIIKY TOTUIMBOM M BO3yXOM:

IT=tt* XV1*Cr = 25%(0,98*1,573 + 0,0014*2,4381 + 0,0004*3,1637 + 0,0002*4,2728 + 0,005*1,625 +
0,013 +1,2992) = 39 (x/Ix/M3)

I8 =a *VO0*Cs*ts = 1,1*10,3*1,2976 = 366,4 (x/]x/M3)

Qu+IT+IB=35235 + 39 + 366,4 = 35640 (xIx/M3)

Kak crenyer u3 pacdera, puzndeckoe TEIIO BO3AyXa U ra3a COCTaBISET BECbMa MAlyI0 BEIMYHHY 110
cpaBHEHUIO ¢ QH. DTH COCTABIISIONINE OYyT UMETh CYIIICCTBEHHOE 3HAYCHHE TIPH MTOI0TPEBE T'a3a U BO3IyXa.

Hanee Onpenensewm tk . 3agaemcs tk = 1890 0C asnist Toro, 4T00bI HAMTH yJENbHBIE TETITIOEMKOCTH Ta30B
10 CIIPABOYHBIM JTAHHBIM.

C N2 =1,4814; C 02=1,5609; C CO2 =2,4058; C H20=1,9402

tk=35640/(8,153 *1,4814 0,197 *1,5609 0,9898 * 2,4058 2,095 *1,9402)=1890 0C.

[TonyyenHas tk coBnasaer ¢ NpUHATOM, IOITOMY MEPECUETA HE MPOBOIHUM.

12. Onpenenuth mpenensl B3pHIBAEMOCTH CMECH Bo3ayxa ¢ razom coctaBa: CH4 - 93,2%; C2H6 - 2%,
C3HS8 - 0,4%; N2 - 4,4%.

PEIIEHUE:

[Tonp3ysch CpaBOYHBIMU TAHHBIMU HAXOJIMM:

Lue=100/(93,2/5,3+2/3+0,4/2,1)=5,4%

Le=100/(93,2/15+2/14+0,4/9,5)=15,5%

7.4.3. IlpumepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPH HATUYNHN)
KypcoBoii mpoekr

Tewma 1: IIpoekTupoBanne cucTeM ra3ocHa0KEHUS pailoHa ropoja, KBapTaia U )KUJIOTO I0Ma.
Tema 2: [IpoexkTHpoBaHKHEe CUCTEM ra30CHA0KEHUS TIOCEIKA M HHIWBUYaTIbHOTO KUJIOTO JOMA.

KoMIutekT 3afanuii [uiss KypCcOBOTO MPOSKTA PACHOJIOKEH B Cpejie JUCTaHIMOHHOTro 00yueHus Moodle
http://moodle.spbgasu.ru/enrol/index.php?id=560 u conepxut



. T'opon ctpoutenscTBa.
. II;man MukpopaiioHa 1 KBapTasa.
. Il;mag THIIOBOM CEKIIMHU YKUIIOTO JIOMa.
. KonmnuecTBo cexkuuii v 3Taxkeil B )KUIIOM JOME.
. Cocras rasa.
. /laBneHue rasa B TOUKE MOJKIIOYCHMUS.
. Tun rpyHTa B paiiloOHE CTPOUTEIIHCTBA.
. Homenkmarypa ra3oBbIx mpruOOpOB.
. Ty ¥ KOJTMYECTBO COCPEIOTOYCHHBIX MOTPEOUTENEH.
10. KosnyectBo KuUTeNeH, KOTOpbIE IOJB3YIOTCS  LeHTpanu3oBaHHbIM ['BC, wumeromnue
BOJIOHArpeBaTeiy, He UMEILIUX BOJIOHArpeBareiien u nenrpanuzoBanioro ['BC.

O 00 1 NN B~ W —

7.5. Metonndeckue MaTepualsl, ONPEACIAIONINE MPOLEeTyphl OLICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB H (WIJIN)
OTIBITa PO ECCUOHATBHON EATEFHOCTH, XapaKTePU3YIOIIUE 3Talbl (JOPMHUPOBAHUS KOMITETEHIIUNA

[Iponienypa mpoBeneHHs MPOMEXKYTOYHOH aTTECTalMd M TEKYIIEro KOHTPOJS —YCIIEBAEMOCTH
perilaMeHTHPYeTCS JOKAIBHBIM HOPMAaTHBHBIM aKTOM, OINPEICIISIOIINM MOPSI0K OPraHU3allii U IPOBEICHUS
TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH U IIPOMEXXYTOUYHOH aTTeCTalluy 00yJaroIuXCsl.

[lpouenypa oneHuBaHus (GOPMUPOBAHUS KOMIETEHIMH IPH MNPOBEJCHUU TEKYLIETO KOHTPOJIS
npuBeaeHa B 1. 7.2.

TuroBble KOHTPOJILHBIC 3aJJaHUS MM MHBIE MaTEPHAIbl TEKYIIEro KOHTPOJIS IPUBEICHHI B I1. 7.3.

[TpomexyTouHas aTTecTanus Mo AUCIUILUINHE TPOBOIUTCS B (hopMe dK3aMeHa.

B sK3aMeHAIMOHHBIA OHJIET BKIIOYEHO J[BAa TEOPETHYECKHX BOMPOCAa M IMPAKTUYECKOE 3aJaHue,
COOTBETCTBYIOIIHE COACPKAHUIO (POPMUPYEMBIX KOMIIETCHIIMNA. JK3aMeH MPOBOAUTCS B ycTHOU ¢opme. s
MOJIOTOBKH IO K3aMEHAIIMOHHOMY OuiieTy oTBoauTcs 40 MUHYT.

7.6. Kpurepuu ornieHrBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUN MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

YpoBeHL OCBOCHHUS U OIIEHKA

Kpurrepun Orenka Orenka
«HEYJIOBIIETBOPHUTEND | «ymoBieTBOpUTENbH | OLIEHKa «XOpPOLIO» O1leHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3aYTEHO «3AYTEHO)




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 MEHHS

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
PaKTUYECKOIO
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 -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHSATH CBSA3b | pamMKax 00CYXkJ1aeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU 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 HCYepIIbIBaIOIINE
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 BOIIPOCHI 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 JUIsl BBIOOpa METOIUKH
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 YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CJIU cpe/iHee apu(METHUECKOe HaXOUTCS B HHTEpBaJle
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

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

https://www.studentli
brary.ru/book/ISBN9
785930937299.html
https://e.lanbook.com
/book/210791

HNonun A.A., XXuna B.A., Apruxosuu B.B., [Tmonuk M.I'., 'a3ocHabxenue,
Mocksa: ACB, 2012

2 |Honun A. A., I'a3ocnaOxenue, Cankr-IletepOypr: Jlans, 2022

JlomoJHUTEIbLHAS JIUTEPATYPA

Komu6aba O. b., Hukumos B. @., Omeroa M. 0., OCHOBBI TPOEKTUPOBAHUS U
1 |skcmtyararuu CHCTEM ra3opacrpe/esieHus u ra3onoTpeOiIeHus,
Cankr-Ilerepoypr: Jlanp, 2021

Komuna TI'. II., TIpomyrunckuit A. O., IIpoexktupoBaHue ra3onpoBOJIOB U
o |mumpammdeckuii  pacder,  Camkr-IlerepOypr:  Camxr-IlerepOyprekuit https://www.iprbooks
rOCYIapCTBEHHBIM apPXUTEKTYPHO-CTPOUTENbHBIN yHuBepcuter, DBC ACB,| hop.ru/80756.html

https://e.lanbook.com
/book/167402

2018
3 Kowmuna I'. I1., ITpomryrunckuii A. O., CTpOUTEILCTBO U PEMOHT Ta30mpoBoioB, | http://nth.spbgasu.ru/
CII6., 2018 elib/00988/

1 Komuna T'. TI., OcHoBHbIE CBOWCTBa razoobpasHoro tomamuBa (¢ mpumepamu| http://ntb.spbgasu.ru/
pacuera), CI16., 2008 elib/00063/

Obyyaronuecs u3 yncia nHBanuaoB u ui ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (WK ) 2JIEKTPOHHBIMH
00pa3oBaTeNbHBIMU pecypcaMu B pOpMax, aaanTHPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.

8.2. Ilepeuennr pecypcoB HH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON cetu «HTepHET», HEOOXOIUMBIX IS
OCBOEHUS AUCIUIIITNHBI (MOTYJIs)

HaumenoBanue pecypca cetn «IHTEpHET» DNeKTpOHHBIN ajpec pecypca

https://moodle.spbgasu.ru/course/view.p
hp?id=560

http://docs.cntd.ru/

I'azocHaOxeHMe

DONeKTpOHHBIM (QOHJ MpaBOBOM W HOPMATHUBHO-TEXHUYECKOU

JOKYMEHTalluu
8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHATBHBIX 0a3 JAaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
HaumenoBanue DNeKTpOHHBIN ajpec pecypca
WNudopmannonHo-npaBoBas cucrema [ apaHT ;\:aw.Ian.spbgasu.ru\GarantCIie
NudopmanronHo-npasosas cuctema Koncynbrant Wlaw.lan.spbgasu. ru\Consultant
Plus ADM
WNudopmanronHo-npaBoBas 6a3a gaHHeIx Kojekc 235://gawdata'Ian'Spbgasu'rU/d
Cucrema aucrannronnoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
OnexkrpoHHas Oubnuoreka Mpbuc 64 PJ;[;)://ntb.spbgasu.ru/irbi364r_p
DJIEKTPOHHO-OMOIMOTEeUHAas cucTeMa n3aareabcra ""Jlanp" https://e.lanbook.com/
g%e;(;%g?;id%ﬁgzzgzizﬁHLII/I nopran "ExauHoe OKHO JgocTyma K http://window.edu.ru




EnuHblid  3IEKTPOHHBIA  pecypce
CIIoACY

y4eOHO-METOTUIECKON

JINTCPATYPhI
CPATYPEI\\avw.spbgasu.ru

bect-cTpoil. Ctpoutenbhblii moptai. HopMatuBHbIE U peKOMEHIATEIbHbBIE

JOKYMCHTHI 110 CTPOUTCIBCTBY

http://best-stroy.ru/gost/

Tex.JIut.Py - TexHudeckas qureparypa

http://www.tehlit.ru/

DNeKTPOHHBIH (OH]T TPABOBOM U HOPMATUBHO-TEXHUYECKON TOKYMEHTALIUN
B 00JaCTH CTPOUTENHCTBA M MPOSKTUPOBAHMS, OE30MACHOCTH U OXPaHbI

TpYyAa, DHEPIETUKHU U HedTerasza, npasa.

http://docs.cntd.ru

O6pazoBarenpHbie HHTEpHET-pecypchl CITOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

DNeKTPOHHO-0MOINoTeYHasA cucTema u3garenbersa "' IPRsmart”

http://www.iprbookshop.ru/

8.4. llepeyenp WH(MOPMALMOHHBIX TEXHOJIOTHMA, MCIONB3YyEMbIX IPU OCYILECTBICHHH 00pa3oBaTEeIbHOTO

mnmponoecca 1o JUCHUINIHNHC,
MIporpaMmMHOI 0 obecneyeHus

BKJIIOYass TMEPEYeHb JIMIEH3UOHHOTO M CBOOOJHO paclpoCTPaHsSIEMOro

HaunmenoBaunue

Crnioco6 pacripocTpaneHus
(JIMLIEH3MOHHOE WUJTU CBOOOTHO
PacIpoOCTPaHsIEMOE)

Microsoft Windows 10 Pro

HoroBop Ne  J132009689201 ot

18.12.2020r

Bupryanbsnas nadopatopus kEMAKET»: I'azocnabxxenue

KonTpakt Ne 4983/06 ot 31.03.2021
r. ¢ UI1 UBamenko O. B. JIuneunsus
OeccpoyHast

Kontpakt Ne 7246/22 ot 25.07.2022

Zulu Gas 21 r. ¢ OOO "llonutepm". Jlunensus
beccpouHast

LibreOffice CB00OOAHO pacIpOCTPaHIEMOE
Kontpakr Ne 7246/22 ot 25.07.2022

ZuluGIS 8 r. ¢ OO0 "Tlonurepm". JlnneHsus
beccpouHas
Horosop Ne  AC3-23-00025 or

KOMITAC-3D MamuHOCTpOCHUE U CTPOUTEIHCTBA

30.01.2023 r. JIunensust 6eccpounas

8.5. MarepuanbHO-TeXHHUECKOE 00eCTIeueHUE TUCIUTIINHBI
Crenennsi 00 OCHAIMEHHOCTH YUY€OHBIX ayIMTOPHI M TOMENIEHHUH JIJIST CAaMOCTOSITEIIbHONH PaOOThI

HaumeHnoBaHue yueOHBIX ayAUTOPHUM U TOMELIEHUI
JUIS CAMOCTOSITENTbHON pabOThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
CpeAcTBaMu 00y4YeHuUs

Kommiekr MYJIbTUMEAUINHOTO o0opynoBaHus
epPCOHAIbHBIN KOMIIBIOTE MYJIbTUMEIUNHBIN
25. VYdyeOHBIE ayAUTOpPUH  JUIS HpOBeI[eHI/ISI( p b, M A
N MPOCKTOpP, DOKpaH, ayJdHOCHCTeMa), JOCKa, JKpaH,
JIEKITUOHHBIX 3aHITUHI .
KOMIUIEKT  y4eOHOW  meOenu, TMOAKIIOYEHHE K
kommerorepHo cetu CII6OIACY., Beixox B MHTEpHET.
25. VYwueOubie aymutopuu s npoBeaeHus |KomruiekT MYJIbTUMEIUHHOTO o0opynoBaHUs
MPAKTUYECKUX 3aHATUM, KYpCOBOTO|(II€pCOHANIbHBIN KOMIIBIOTED, MYJIbTUMEIUNHBIN

MIPOEKTUPOBAaHMSI (BBIMOJIHEHHS] KYpPCOBBIX padoT),
TPYNNOBBIX WM HWHAWBHUIYaJbHBIX KOHCYJbTAIHi,
TEKYIIETro KOHTPOJIS ¥ MPOMEKYTOYHON aTTecTalluu

IIPOEKTOP, OSKpaH, ayJUOCUCTEMA), JOCKA, KOMILIEKT
y4eOHOI Mebenu, MOAKII0YeHNE K KOMIBIOTEPHON CeTH
CIIOI'ACY, Bbixon B MHTEpHET.




25. Yuebnas nabopatopus TemnorazocHaOkeHUs 1
BEHTHJISLIUH:
2-s1 KpacHoapmeiickas yn. Aya: 137, 341, 427

Haxmonusiii  mukpomanomerp ~ MMH-2400(5)-1.0;

HakionHBII MHUKPOMaHOMETP MMH;
KomneHcalimoHHbIE ~ MUKPOMAHOMETP  «ACKaHUS»;
Kararepmomerp; I'moGrepmomerp; IIcuxpomerp
«AccmaHay; bapomerp; CekyHzoMep;
[THeBMOMeTpHuueckass TpyOka; JlaGopaTropHblii cTEHA
«AdpOJMHAMHUYECKHE UCIBITaHUS KaHaJIbHBIX

BeHTHIsITOPOB RS 125 Ly»; Koopaunarnuk; JpiMmainaa
— VF-1; Taxomerp — TU10-P; Anemomerp 1mudpoBoii;
Paguansueiii Bentwiisitop OB 3,15; JlaGopaTopHblit
ctenn «VcnplTaHue HarpeBaTeabHbIX IpubopoBy; Hacoc
«Wilo»; baxk gns  Bomel; Bewrmas D 15;
banancupoBounsiii kimaman MSV-C D15; Ilee3omerp;
Bentunsrop paguansubiii BL 4-70; BoasiHoit cueTumk
CI'-15; Tepmomerp 1mdpoBoii; MepHas wupucoBas
mnadparma IRIS 160; Crenn «[1yHKTBI penynupoBaHus
razay, «Y cTpoicTBO peryistopa AasieHus raza"; CteHa
«leranu mnpotoyHoro BojoHarpeBatens»; CTeHn
«BuytpunomoBoe  razoBoe  oOopynoBaHue»;CTeH]
«BryTtpunomooe ra3oBoe o0opyIoBaHUEY,
«YcTpolcTBO OBITOBBIX —TeruioreneparopoB»; CreHa
«BryTtpunomooe ra3oBoe 00opyaOBaHUEY,
«YCcTpOHCTBO MPOTOUYHBIX BOJOHArpeBareseity»; CreHa
«BryTtpunomoBoe ra3oBoe o0opyioBaHuEY,
«Y CcTpONCTBO ra30BbIX TUIHTY;

Crenn «BHyTpugoMoBoe ra3oBoe 0OOpYyIOBaHUEY,
«YCTpOHCTBO  BHYTPEHHErO0  ra3ompoBoja», Y4er
pacxona razay, «CucreMa KOHTpOJIS 3ara30BaHHOCTH B
nometeHuny; Crenn «M3nydaromue ropenku»; CTeH sl
«YCTpOMCTBO Ta30BBIX CUETYUKOBY», «YCTPOMCTBO
U3Iy4arole razoBoi ropenkmn», «l'openku OBITOBBIX
razoBelx mauT»; Crenn  «M3omauus  cTadbHBIX
ra3onpoBOJIOB

Crenn «KoHmeHCcalMOHHBIN Ta30BbIM koTenm Rendamax
R30»; Crenn «OnaeMeHTHl U IETAIM IOJIHITHIIEHOBBIX
ra3onpoBOIOB»

Maxker IIBI'Y; INopenka EM-3E; HIPAT -10; BIIT-9;
Anammzatop raza AXTII; MemOpanHbIii ra3oBblil
cuetunk U-oOpaszHbie MaHOMeTpsl; IlommaBKoBbIi
potametp PC-5; briToBO# cuetunk rasa; JlaboparopHslit
CTeHJ «ABTOHOMHAasi aBTOMAaTU3UPOBAaHHAs cCHCTEMa
ororuienusi» JJIb- 160.015.01; JlaGopaTtopHblii cTeHA
«ABTOMAaTU3UpPOBaHHAs] KOTENbHAs Ha JKUIKOM H
ra3zo00pa3zHoOM TOTUTHBE» 2J1b- 160.014.01;
JlaGopatopusbiii ctenn «lIpubopbl ydera TeruioBOH
SHEpruu u ternonocutens» AO «B3raér»

TemnmoBuzop testo 890; TemmoBuzop testo 865;
MHoropyHKIMOHANBHBINA U3MEPUTEIbHBIN pUOOp testo
435-4

KommakTHbIi TEPMOAHEMOMETP testo 425;
TepmorurpomMeTp At AOATOCPOUHOM paboThl testo 625;
Wudpakpacueiii Tepmomerp testo 830-T1 ¢ yazepHbiM
ueneykaszareneM  (ONTHKA 10:1);  KommakTtHbIit
aHEeMOMETp C KPbUIbUATKOM, testo 416;




Taxomerp testo 470; KapmanHblli aHeMOMETp cC
KPBUTPYAaTKOM M CEHCOpPOM BIaxxHOCTH, testo 410-2;
Juddepenumansupiii manomerp testo 512, or 0 go 2
rlla; I"'azoananu3zarop testo 310 ¢ mpunTepom; Biaromep
JIpeBECUHBI U cTpoitmaTepuasioB testo 616; Manometp
muddepenmmanbabii nudposoit IMII- 01M

[Tomernenue A1 cCaMOCTOSATEILHON PaOOThI (YUUTATBHBIN
3an oubmmoreku, aya. 217): [IK-23 ., B T.4. lmr.- [IK
s gmn ¢ OB3  (cucremHbId  OJIOK, MOHHTOD,
25. IlomenieHus sl CaMOCTOSITENILHOM paboThI KJIaBUaTypa, MbIlllb) C HOJKIIOUEHUEM K CETH
«utepHeT» U o0ecreyeHreM JI0CTyNa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
I1O Microsoft Windows 10

Pabouue mecra ¢ IIK (cTos1 KOMIBIOTEPHBIN, CHCTEMHBIN
0JIOK, MOHHUTOp, KJIaBUATypa, MBbIIIb), CTOJ pPabOUui,
noakiatoueHue kK kommbrotepHo cetu CIIOIACY,
BbIXOJ B Internet.

25. KoMmbroTepHslii Ki1ace

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecrneunBaroTcs CIICHUAJIBHBIC YCIIOBUA AJIA ITOJIYUCHUA 06pa3OBaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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