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1. lleanb ocBOeHNSI AUCUUILIHHBI

Henssmu ocBoenust aucruiuinHbl "["a3ocHaOkenune" siBisieTcs: popMUpOBaHUE Y CTYICHTOB
3HaHUH B 00JacTH CBSI3aHHOM CO CTPOMTENBCTBOM M JKCIUTyaTallMel Tra30BBIX CeTed W
razonorpebiaeHueM ais 3QPEeKTUBHOTO MPUMEHEHHUSI COBPEMEHHBIX PELICHUI TP MPOSKTUPOBAHUH,
CTPOUTENBCTBE U OOCITY)KUBAaHUH PA3JIUYHBIX ra30BBIX CETEH M COOPYKEHHH, CBS3aHHBIX C Ta30BOU
OTpaciiblo, AJIsl palioHAIbHOI0, OecrepedoHOr0, IKOHOMUYECKH 000CHOBAHHOTO Ipolecca Mo1auu
rasa rnoTpeouresnto.

3ajaun U3y4eHus: JUCHUIIIINHBIL:

- OOpelNeNsiTh W pacCUUThIBaThb HCXOJHBIE JaHHbIE JJIs IPOEKTUPOBAHUSA CUCTEM
ra3ocHa0XeHHsl; TEXHUYECKM M HSKOHOMHMYECKM OOOCHOBBIBATH IMPUHUMAEMbIe pElICHUS,
00opy/sOBaHUE, KOHCTPYKLUH, CHCTEMBbI PpEryJIUpOBaHUS; 00OCHOBBIBaTb M PaCCUUTHIBATH
HAJI)KHOCTb CUCTEM; PACCUUTHIBATh M ONTHMH3UPOBATH JIEMEHTHI U CUCTEMbI Ta30CHA0KEHUS;

- DKCIUTyaTUPOBAaTh CHCTEMBI C HCIOJIH30BAHUEM COBPEMEHHBIX METOAOB OOCITY)KMBaHUS,
PEMOHTA U YNPABIICHUSI; KOHTPOJIMPOBATH COCTOSIHUE JIEMEHTOB CUCTEM C MOMOULIBI0 COBPEMEHHBIX
TEXHUUYECKUX CPE/ICTB;

- TEXHUYECKHU M DKOHOMHUYECKM OOOCHOBBIBATH TMPUHHUMAEMOE Ta30rOPEIOYHOE
0o00Opy/sOBaHUWE M aBTOMATU3aLMIO JJIs arperaroB, KOTJIOB W II€4ed CTPOMUTEIbHOW WHAYCTPUU;
MPOBOANTH HEOOXOAMMBIE pacdeThl,; 0OOCHOBBIBATH CIIOCOOBI SKOHOMHH TOIUIMBA; pelIaTh 3aJady
3alllMThl BO3JYIIHOrO 0OacceliHa M COKpAIlEHHUs TOKCHUYHBIX BBIOPOCOB; JKCIUIyaTHPOBATh
ra3oo00py10BaHHEe, ra30TOPEIOYHBIE CUCTEMBI U CHCTEMbI aBTOMATU3allU1 arperaTos.

2. Mecro mucuuminnbl B crpykrype OIIOII BO
W3yuenne OUCHMIUIMHBI Oa3upyercs Ha TakuX IUCHUIUIMHAX, Kak "®wuswmka", "Beicmas
maremaruka", "Teoperudeckas wmexaHuka', "MeTpoJsiorus, CTaHIAPTH3alUsA, CEpTUPHUKALUSI U
ynpasieHue kauectBoM", "MexaHuka ®KUAKOCTU U Ta3a" u Apyrux. 3HaHUsl, IOJIYYEHHbIE B IPOIIECCEe
W3YYEHUS JUCIHUIUIMHBI MOTYT OBITh HCIIOJIb30BAHBI TMPU HU3YUYEHUU AUCHUIUIMH "MOHTax Hu
skcrutyatarus cuctem TI'B", "IIpoekTupoBanue cuctem TeruiorazocHaoxenus" u BoinorHeHun BKP.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILIHHE
[Inanupyemble pe3ynapTaThl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIUAMEI U HHANKATOPAMU TOCTHXKEHUST KOMIIETSHIIUN )

dopMupyembie [Tnanupyemsble pe3yapTaTsl 00ydeHUs 110 AUCIHIUINHE, B
KOMIICTCHIINHU (KO}:[’ COOTBETCTBUU C MHAUKATOPOM HOCTHIKCHUS KOMIICTCHIINN HauMmenoBanue OLICHOYHOI'O
coJiepKaHue Wnpvkatop nocTuxeHus Pe3ynbraTel 00ydeHus 1o cpencTaa
KOMITETEHIMH) KOMIETEHIINU JUCLUIUINHE
IIK-1 Crocob6en [1K-1.2 Bribupaet THIioBsIe 3HATH CITOCOOBI BOIPOCHI K YCTHOMY OIIPOCY
BBITIOJHATH PabOTHI 110 TE€XHUYECKUE PEIICHUS OpraHu3alyu

MIPOCKTUPOBAHUTIO
CHCTEM
TEIIOra30CHaA0KEeHUS
U BCHTUWIAIUH

OTAEJBHBIX AJIEMEHTOB 1
Y3JI0B CHCTEMBI
TETIOCHAOKEHN S
(razocHaOxeHus,
BEHTHWIAINN) U UX
a/IanITalliio B COOTBETCTBUU
C TEXHUYECKHUM 3aTaHUEM

razocHa0Oxenus (ITK-1.2)
YMETh BBIOMPATH TUIIOBBIE
TEXHUYECKUE PEICHHS
OT/EJBHBIX DJIEMEHTOB U
Y3JI0B CHCTEMBI
ra30CcHa0XEeHHS U UX
aJlanTaluo B COOTBETCTBUU
C TEXHHUYECKHUM 3a/[aHUEM
(TIK-1.2)

YMETb UCTIOIb30BAThH
HOPMATHBHBIC TIPABOBEIC
JIOKYMEHTEHI B
razocHaOxenun (ITK-1.2)

TIK-2 Crocoben
BBIIIOJIHATD
obocHOBaHHE
MPOEKTHBIX PEICHUI
CHUCTEM

[1K-2.2 Bribupaet BapHaHTHI
CHCTEMBI TETUIOCHA0XEHUS
(razocHaOxeHUS,
BEHTWJISILINN) HA OCHOBE
CpaBHEHUsI THIIOBBIX

3HaTh OCHOBHBIE MEPHI
pa3pabOTKH U TOBBIICHHS
YCTPONCTBA ra30mnpoBOI0B
(IIK-2.2)
YMETh IPOEKTHPOBATh

BONPOCHI K YCTHOMY OIPOCY




00BEKTHI ra30CHAOKEHMS

TEMNI0Ta30CHA0KEH S
Y BEHTHJISILUU

peleHuit OTAeNbHBIX
9JIEMEHTOB U Y3JI0B

(IIK-2.2)
YMETb BEIOMpATh BApHAHTHI
CHCTEMBI 'a30CHA0XKEHUsI Ha
OCHOBE CPABHEHUsI TUIIOBBIX
pelIeHN OTAEeIbHBIX
aneMeHToB | y310B (I1K-2.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 5 3aUeTHBIX enuHull, 180 gacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.
Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas padota
00yJaroNuUXcs ¢ MEAArornIeCKuM | o
paboTHUKOM S
'S | ®opma Texymero
g‘ KOHTPOJIS
o $ | ycnesaemoctu (o
Ne 8 ) HEICIAM
Pazgen (Tema) mUCIMIUTHHBI 2 =
I\ S = A — © | cemecrpa), hopma
@) = £ = & | mpomexyTouHOi
E = Lg = 5 arrecTanuu(Io
S| & & Sl = ceMecTpam)
Sl o 2| o] & = =
= = 7 = = = o
S| E| | 2| S| g B ©
sl 8| & 2| E| | E
= =) = g N4 = S
= s & S| =
£l =
2| o & =~
S| S
ol & Q
s
1 JloObIua u 714 |4 14 | exymwid, pyGexcbiii
KOHTPOJIb
TPAHCIIOPTHPOBAHKE
NPUPOIHOTO ra3a
2 ['OpOJCKHE CHCTEMBI 718 25 Te“ﬁ‘fig;ﬁii’““"m
ra30CHA0KEeHHUSI
3 [Torpebnenue rasa 7 73 | rexymuit, py6esusit
KOHTPOJIb
4 TeopeTnyeckre OCHOBBI 7 6 9 Te“ﬁ‘:i%ii’““"m
CKMTaHUs ra3a
5 l"azocHabxeHue 31aHni 71616 11 | exymuii, pyOexmiii
KOHTPOJIb
6 ['azocHabxeHne 716 8,8 TeKY“ﬁ(‘Z‘i’%ﬁ”‘HHﬁ
MPOMBIIIICHHBIX
IPEAIPUATUI
Bcero 3a cemMecT 180 | 32 16 5,210,351 90,8 2Kk3.(35,65
p
Uroro 180 | 32 | 16 5,210,351 90,8 35,65
4.1.2. CoaepskaHue TUCHMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 7

Pasoen 1. /lobviua u mpancnopmuposanue npupooHo2o 2a3a

Jlexnus 1.

l"azoo00pa3noe TorumBo (2 Jaca).

Jlexnus 2.

JloGbIua 1 TpaHCIOPTHPOBKA Ta3a (2 yaca).




Pa3zoen 2. I'opoockue cucmemul eazocHabicenus
Jlexnus 3.
I'opoackue cuctembl razocHa0x)eHus (2 yaca).
Jeknusda 4.
KoHcTpyKinu u ycTpoicTBO HapyHBIX Ta30IIPOBOOB (2 yaca).
Jlekumus S.
JleTanu u 000pyI0BaHKHE ra30MPOBOIOB (2 yaca).
Jlexknus 6.
3amuTa ra3onpoBooB OT Koppo3uH (2 yaca).
Paszoen 3. I[lompebaenue 2asa
Jlexnus 7.
I"a3operynsTopHble MYHKTHI U YCTAaHOBKH (2 yaca).
Jlexnus 8.
CHa0)xeHHe TOTpEOHUTENCH CKMIKCHHBIMU YTIIEBOAOPOIHBIMHU Ta3amMu (2 Jaca).
Pazoen 4. Teopemuueckue ocHoswl coicueanus 2aza
Jlexknusa 9.
I'openue razoobpaszHoro TormBa (2 yaca).
Jlekuus 10.
["a3oBble TOpENKU, UX OCHOBHBIE XapaKTepUCTHKH (2 daca).
Paszoen 5. I'azocnabowcenue 30anuii
Jlexuus 11.
I"a3ocHabkenue 3nanuii (2 gaca).
Jlexuus 12.
briToBBIE Ta30BBIC IPUOOPHI (2 Haca).
Jlexuus 13.
OTBOJ MPOAYKTOB cropanus (2 yaca).
Pasoen 6. I'azocnaboicenue npomvluLienHbIX npeonpusmul
Jexkuusa 14.
I"azocHabkeHne MPOMBIIITICHHBIX MPEATNPUATUI U IPOU3BOJICTBEHHBIE KOTENIbHBIE (2 yaca).
Jlekuus 15.
ABTOMaTH3aIMs IPOIIECCOB TOpeHws (2 yaca).
Jlekuus 16.
HcnpiTanue ra30mpoBOIOB U BBOJ UX B AKCIUTyaTaluio (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH

Cemectp 7
Pa3zoen 1. Jlobviua u mpancnopmuposanue npupooHo2o 2a3a
IIpakTH4eckoe 3ansaTue 1

Ompenenenne CBOMCTB ra3000pa3HOro ToIIuBa (2 yaca).
IIpakTH4eckoe 3ansaTHe 2

OcHOBHBIE CBOMCTBA M COCTAB ra3000pa3HOTO TOIUIMBA (2 Yaca).
Paszoen 4. Teopemuueckue ocrhosbl cocueanus 2a3a
IIpakTHyeckoe 3ansaTHE 3

I'openue razos (2 yaca).
IIpakTu4yeckoe 3ansaTHe 4

TemmepaTypa ropenus ra3os (2 daca).
IIpakTH4yeckoe 3ansAaTHE 5

CxopocTh pacnpocTpaHeHus1 I1aMeHu (2 yaca).
Pasoen 5. I'azocnaboicenue 30anuti
IIpakTH4eckoe 3ansATHE 6

Onpenenenne roJOBOro pacxo/ia TEIIOThHl M YaCOBOTO pacxo/a ra3a Kaxja0ro kpaprania
ropojia mpu nNoTpedIeHu  raza B kBapTupax (2 gaca).
IIpakTHyeckoe 3ansitue 7

[Toctpoenue rpadukoB OBITOBOTO razonoTpedneHus (2 Jaca).



IIpakTnyeckoe 3ansiTue 8
Omnpenenenue pacxo/ia ra3a Ha KOMMYHAIbHO-OBITOBEIE HYXIBI (2 yaca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoT
He mmanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIedeHue CAMOCTOATEIbHOM

padoTbI
IlepedyeHb TeM, BBIHECEHHBIX Ha CAMOCTOSATEIbHOE U3YUYEHHUE:
1. ITpuposHbIE U NCKYCCTBEHHBIE TOPIOYME I'a3bl U UX COCTAB.
2. 3aj1eKu U MECTOPOXKCHHSI TPUPOJHOIO Taza.
3. YCcTpoiCTBO ra30BbIX CKBAXKHUH.
4. bypenue ckBaxxuH. PoTopHoe u TypOuHHOE OypeHue.
5. TpeboBanus K MOTpeOIIEMOMY MPUPOAHOMY Tra3y M MOATOTOBKA ra3za K TPAHCIIOPTUPOBAHHIO B
MarucTpajbHbIX Ia30IPOBOAAX.
6. OuncTKa ra3za oT TBEpbIX IPUMECEH.
7. Ocy1ika mpupoHOTO ra3a crocoooM adbcopOLnH.
8. OopupoBaHKe NPUPOAHOrO ra3a. Y CTpoicTBa JUIsl 010pUPOBAHUSL.
9. YCcTpoicTBO M OCHOBHBIE JIEMEHTHI MaruCTPaIbHbIX Fa30IPOBO/IOB.
10. KommnipeccopHble CTaHILIMH.
11. T'azopacnpenenutensubie craniuu (I'PC), ux Ha3HaueHHEe U yCTPONCTBO.
12. ITotpebaenue raza. I'paduku norpedeHus.
13. KoadpunmenTsl HepaBHOMEPHOCTH NOTPEOJICHUS Ta3a M UX UCIOIb30BAHNUE.
14. XpaHnenue npupoHOro rasa. ['a3oBble XpaHuiInIia.
15. Knaccudukanust ropoJICKUX Ta30BBIX CETEH MO Ta30AMHAMUYECKUM XapaKTEPHCTUKAM.
16. Knaccudukanus ropoicKux ra3oBbIX CeTel M0 UX PACHOJIOKEHHIO U CIIOCO0Y MPOKIAKH.
17. IlonzeMHas1, Ha3eMHasi U HaJ[3€MHasi IPOKJIAJKH ra30BbIX CETEH.
18. Ompenesnenue pacueTHBIX pacxXoJIOB raza Ha ydacTKax Ia30lpoBOjia IpPU COCPEIOTOYEHHOM
oTOope rasa.
19. Ompenenenue pacyeTHBIX PAcXOJOB TIa3a Ha ydyacTKaxX TIa30lpoBOJia IPU PaBHOMEPHOM
pacnpeneseHuu.
20. I'mapaBinnyeckue MOTEPU AABJICHUS IIPU IBUKEHUH ra3a B ra3olpoBOJIax.
21. Pacuernble popmynbl ISl ONpENesieHUs] TUAPABINYECKUX MOTEPh Ha ra3oMpoBOAAaX HU3ZKOTO U
BBICOKOI'O JaBJIEHUH.
22. I'napaBIuvecKuil pacueT KOJIbLIEBBIX Ia30BbIX CETEH.
23. OcoOeHHOCTH IpH pacyeTe BHYTPUIOMOBOIO T'a30IIPOBOJIA.
24. Pa3znuuus npu pacyeTax HapyKHbIX U BHYTPEHHHUX TIa30BBIX CETEH, ceTell BBICOKOTO U HU3KOIO
JaBJICHUM.
25. IIpubops! u cxeMbl ux pacrosnoxenus Ha ['PII.
26. Perynarops! 1aBieHus1, UX Ha3HAaYEHHE, TUIIBI U YCTPOMCTBO.
27. KoMOMHHPOBAHHBIE PETYISITOPHI AABJICHUS.
28. IIpenoxpanurenbHble KIanaHbl, UX HA3HAYEHHUE U YCTPOMCTBO.
29. ®unpTpsl, IPUMEHSIEMBbIE HA CTAHLIUAX MOATOTOBKH Ta3a K TpaHcnopTupoBanuto u I'PC.
30. ®unwTpsl, npumensiemsle Ha ['PIT u T'PIILI. 1.
31. I'a30BBI€ MIINTHI, UX TUIIBI U YCTPONCTBO.
32. BonoHnarpeBaresbHble IT'a30Bble TPUOOPHI.
33. OronuTenbHbIe ra30Bble MPUOOPHI.
34. T'a30BbIe rOpenky. TUIBI Fa30BBIX TOPETIOK.
35. l'openku ¢ mpeaBapuUTEIbHBIM CMENIEHUEM Ia3a, UX Ha3HAYEHUE U YCTPOMCTBO.
36. IlogoBble TOpeNKU U UX yCTPOKCTBO.
37. KoMOuHUpPOBaHHBIE FOPENIKH.
38. MckyccTBEHHBIE ra3bl U UX POUCXOKICHHUE.
39. Tlony4yeHue CKMKEHHBIX yIiIeBOJopoIHbIX ra3oB (CYT).
40. UcnonszoBanue CYT'. PaznuuHble mponaH-OyTaHOBBIE CMECH.



41.
42.
43.
44.

45

46.
47.
48.
49.
50.
51.
52.

53

TpancnoptupoBanne CYT.

["azonanonuautensubie craninuu (IHC), ux GyHKIUU U yCTPOICTBO.

["az03anmpaBoYHbIE CTAHIIMH.

["a3oBbIe O6aUTIOHBI It XpaHeHHus U TpaHcnoptupoBanus CYI™ u cxaThIX MPUPOHBIX T'a30B.

. 'a300a/10HHbBIE YCTaHOBKHU.

Cxxnxennsle npupoasie rassl (CIID).

[Tpumenenue, npenMymectsa 1 Hegoctatku CIII o cpaBHEHMIO C CyXHUM IIPUPOJHBIM Ia3oM.
[Tonyuenue u Tpancnopruposanue CIII.

TpeboBaHue MU NPOKIAIKE PA3IMUHBIX Fa30BbIX CETEH.

Y CTpoiicTBO ra3onpoBoia U3 MOJIUITHICHOBBIX TPYO.

TpeboBaHMs IpH yCTaHOBKE ra3onoTpedIsIonero 000py0BaHusl.

Vcnonp30BaHue SHEPTHH CXKATOTO ra3a. BeiieneHne sxuakon Gpakiuu.

. erannepsl.

Jnst caMOCTOSITENTbHONH pabOTBhl MCIIONB3YIOTCS METOJUYECKHE YKa3aHUs IO OCBOCHHIO

JUCHUITIIIMHBI U U3aHUA U3 CIIMCKa HpI/IBe,HeHHOﬁ HHKE OCHOBHOM U I[OHOJIHHTCHBHOﬁ JUTEPATYpPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mianupyercs.

4.1.2.6. [IpumepHbIi epevYeHb TeM KYPCOBBIX padoT (IIPOEKTOB)

He mmanupyercs.



4.2 ®opma 00yueHHA: OUHO-3204YHAS
VYpoeHs 6a30B0or0 00pazoBaHms: CpeiHee odee.

Cpok o0yueHnus 5.
Tpynoem- Ipakru- | JlaGopa- Beero Popma
Jlek- Koucy.b- (KOHTaK- MPOMEKYTOYHOr0
KOCTb, qyecKue TOPHBbIE KonTt- CPC,
Cemectp numu, Taums, THas KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
ea. gac. gac.
qac.
6 180 /5 8 6 4 0,6 18,6 152,75 IK3.(8,65)
Hrtoro 180/5 8 6 4 0,6 18,6 152,75 8,65
4.2.1. CTpyKTypa AUCHUIIMHBI
KonrakTHas pabora
00yJaromuxcs ¢ <
MeJarOTHYECKUM PAaOOTHUKOM )
g dopMa TEKyIIEro
g" KOHTPOJIA
= g ycreBaeMocTH (10
No Paznen (Tema) 3 2 | Hezenam cemecTpa),
o\ JMCIATUTHHBI = | =| ~ o dopma
o Sl B A& & MPOMEKYTOIHOM
= ) S o
E (=N = 5 arrecTaiuu(mo
S al g § A g ceMecTpaMm)
El o] 2| o & S| B <
= = = =2 ~ = o O
2 2| E| E| ~| B| E
20 5| A = E| E
) o 5 Q= | E
= =) &= 5 R s S
=l =| & 5| =
E| =
5| | = =
ol & §
El B
1 JloObrua u 6 2 21 TEKYIIUH,
TPaHCIIOPTUPOBAHUE pyOeKHBIT
MIPUPOTHOTO Ta3a KOHTPOJIb
2 l'oponckue cucremsl 6 2 42 TEeKYILIUH,
ra3o0CHa0XeHUsI pyOexKHBIN
KOHTPOJIb
3 ITorpeGnenue rasa 6 | 2 42 TEKYILIUH,
pyOeKHBIH
KOHTPOJIb
4 | Teoperuueckre OCHOBBI 6 212 18 TEKYIIUH,
CXKHTaHUS Ta3a pyOeKHBIN
KOHTPOJTb
5 | T'azocHaOxxeHue 3qaHNI 6 212 18 TEKYIIUH,
pyOeKHBIH
KOHTPOJTb
6 l'azocHaOxxeHue 6 11,75 TEKYIIUH,
MIPOMBIITUICHHBIX pyOeKHBIT
NpEeANPUITHI KOHTPOJIb




Bcero 3a cemectp 180 8 | 6 + 4 10,6 152,75

JK3.(8,65)

Hroro 180 8 | 6 4 10,6 152,75

8,65

4.2.2. Conepxkanue JTUCHUILTHHBI

4.2.2.1. llepevyeHnb JeKuni
Cemectp 6
Paszoen 2. I'opoockue cucmemsi eazocHabiceHus
Jlexnus 1.

I'oponckue cucremsl razocHabxkeHus (2 vaca).
Pazoen 3. I[lompebnenue caza
Jlekumus 2.

["a3zoperynsTopHbIC MYHKTHI U YCTAaHOBKH (2 4yaca).
Pazoen 4. Teopemuueckue ocHoswl cocueanus 2aza
Jlexnus 3.

I'openue razoobpaznoro Torumaa (2 vaca).
Pazoen 5. I'azocnaboicenue 30anuti
Jlexnus 4.

l"azocHaOxenue 3qaHuii (2 yaca).

4.2.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI

Cemectp 6
Pa3zoen 1. Jlobviua u mpancnopmuposanue npupooHo2o 2a3a
IpakTnyeckoe 3ansitue 1.

Ompenenenue CBOMCTB ra3000pa3HOro TOIIMBa (2 yaca).
Pa3zoen 4. Teopemuueckue ocHoswl coicueanus 2aza
IIpakTuyeckoe 3ansaTHE 2.

I'openue ra3os (2 yaca).
Pa3zoen 5. I'azocnaboicenue 30anuti
IIpakTnyeckoe 3ansiTue 3.

OnpeneneHHe roaoBOro pacxoaa TCIJIOTEI K HaCOBOT'O pacxoda ra3a Kaxaoro KBaprajia

ropojia mpu noTpedIeHu! raza B kBaptupax (2 gaca).

4.2.2.3. IlepeueHb 1a00paTOPHBIX PadOT
He mnanupyercs.

4.2.2.4. llepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedyeHHe CAMOCTOSTEIbHOM

padoTbI

[lepedyeHb TeM, BBIHECEHHBIX Ha CAMOCTOATENbHOE U3YUEHUE:

1. IlpupoaHbIe ¥ UCKYCCTBEHHBIE TOPIOYHE Ta3bl U UX COCTAB.

2. 3anexu 1 MECTOPOXKIEHHsI TPUPOTHOTO Ta3a.

3. YcTpoiCTBO ra30BBIX CKBAKHH.

4. bypenue ckBaxuH. PotropHoe u TypOuHHOE OypeHue.

5. TpeboBanus k noTpedisieMoMy MPUPOIHOMY razy M MOATOTOBKA rasa K
TPAHCTIOPTUPOBAHUIO B MATUCTPATIBHBIX Ta30MPOBOIAX.

6. Ouncrka rasa OT TBEpABIX IPUMECE.

7. Ocy1ka MpUpoJHOTO Ta3a croco0oM abcopoIuu.

8. OopupoBaHKe MPUPOTHOIO raza. Y CTpOMCTBA I OJOPUPOBAHUS.

9. YcTpoHCTBO M OCHOBHBIE 3JIEMEHTHI MAarCTPaIbHBIX T'a30IIPOBOJIOB.

10. KommipeccopHble CTaHIIHUH.

11. T'azopacnpenenutensubie craniuu (I'PC), nx Ha3HaYeHHE U yCTPOKCTBO.

12. Tlotpebnenue raza. ['paduku motpedieHus.

13. KoaddunrenTsl HepaBHOMEPHOCTH NOTPEOIEHUS ra3a U X UCIOJIb30BAHUE.




14. Xpanenue npupoaHoro rasa. ['a3oBbpie XpaHWIHIIA.

15. Knaccudukanus ropoJCKuX Ta30BbIX CETEH M0 Ta30AMHAMHYECKUM XapaKTEPHCTUKAM.

16. Knaccudukaiusi ropoJCKUX Ta30BbIX CETEH MO X PACIOJIOKEHHIO U CITOCO0Y MPOKIIAIKH.

17. IlonzeMHas1, Ha3eMHasi U HaJ[3eMHasl IPOKJIAJKU Ta30BbIX CETEH.

18. Onpenenenne pacyeTHBIX PaCXOA0B ra3a Ha y4acTKax ra30IpoBoja Ipu
COCPEIOTOUECHHOM OTOOpE Ta3a.

19. Onpenenenne pacyeTHBIX PaCXOA0B r'a3a Ha y4acTKax ra30IpoBoOJa IIPH PABHOMEPHOM
pacIpeiesICeHUH.

20. I'mapaBinyecKkue NOTEPU JABJICHUS IIPU IBUKEHUH I'a3a B ra3o0MpoBOJaX.

21. Pacuetnsie (popMyIbl IS ONPEaeSICHHs THAPABINYECKUX MTOTEPh HA Ta30IPOBOJaX
HU3KOTO U BBICOKOI'O JABJICHUH.

22. I'mapaBandecKuil pacyeT KOJIbIEBBIX Ia30BbIX CETEH.

23. Oco0eHHOCTH MPH pacyeTe BHYTPUIOMOBOTO I'a30IIPOBOJIA.

24. Paznuuus IpU pacuyeTax HapyKHbIX U BHYTPEHHHUX Ta30BbIX CETEH, CETEH BBICOKOIO U
HU3KOTO JaBJIICHUH.

25. IlpuGops! u cxembl X pacronoxenus Ha ['PI1.

26. Perynaropsl gaBieHuUs], ©X HA3HAYCHUE, TUIIBI U YCTPOUCTBO.

27. KoMOMHHUPOBaHHBIE PETYIIATOPHI JABICHHS.

28. IIpenoxpaHuTenpHble KilanaHbl, MX HA3HAYEHUE U YCTPOMCTBO.

29. ®unbTpsl, IPUMEHSEMBbIE HA CTAHLIUAX IOJrOTOBKH Ia3a K TpaHcnopTupoBaHuto u I'PC.

30. ®unbTpsl, npuMenseMmbie Ha ['PIT u I'PIILLI. 1.

31. T'a30BbI€ IJIUTHI, UX TUIIBI U YCTPOHCTBO.

32. BoponarpeBarenbHble ra30Bble PUOOPHI.

33. OronuTenbHbIE ra30BbIe IPUOOPHI.

34. I'a3oBbIe ropesku. TUIbI ra30BBIX TOPEJIOK.

35. T'openku ¢ mpeBapuTEIbHBIM CMEIICHUEM ra3a, X Ha3HauY€HUE U yCTPOUCTBO.

36. IlonoBbIE TOPENIKU U UX YCTPOKCTBO.

37. KoMOMHUPOBaHHBIE TOPEIIKH.

38. ckyccTBEHHBIE ra3bl U UX POUCXOKICHUE.

39. Ilony4yeHue CKMKEHHBIX YII1eBOOpOAHbIX ra3zoB (CYI).

40. Ucnonw3oBanue CYT'. PaznuuHble nponaH-OyTaHOBBIE CMECH.

41. TpaucnoptupoBanue CVYT'.

42. I'azonanonuutenbuble craniuu (I'HC), ux GyHKIUN U yCTPOKMCTBO.

43. l'a303anpaBOYHbIC CTAHIIUH.

44. T'a3oBble OaJIOHBI AJ1s XpaHEeHus U TpaHcnopTupoBaHus CYI U cKaThIX MPUPOTHBIX
rasos.

45. T'a300aJ17I0HHBIE YCTAHOBKH.

46. Cxwmxennble npupoansie raszsl (CIID).

47. Ilpumenenue, npeumyniectsa 1 HegoctaTtku CIII™ mo cpaBHEHHIO ¢ CyXUM IPUPOIHBIM
ra3oMm.

48. Ilomyuenue u Tpancnopruposanue CIII.

49. TpeboBaHue MpH MPOKITAIKE PA3THMUHBIX TA30BBIX CETEH.

50. YcTpoiicTBO ra3onpoBo/ia U3 MOJIUITHIIEHOBBIX TPYO.

51. TpeboBaHus mpH yCTaHOBKE ra30MoTPeOISIONIEro 000py10BaHUS.

52. Vcnonp30BaHKe SHEPTUH CKATOTO ra3a. Boienenue sxuKon ppaximu.

53. JleTtannepsl.

Jlnis caMOCTOSITENTbHONH pabOThl MCIONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
JUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEICHHON HUKE OCHOBHOMN M JIOMOJHUTENLHOM TUTEPaTypHI.

4.2.2.5. IlepeueHb TeM KOHTPOJIbLHBIX padoT, pedepartos, TP, PT'P, PIIP
1. KommoHeHTHI Ta3000pa3HOT0O TOTUIHBA.
2. Cucrembl ra3opacnpeielieHus U Ta30ImoTpeOICHHS.
3. OcoOeHHOCTH TPACCUPOBKH Ta30MIPOBOIOB.
4. I'myOuHa pOKJIAIKK Ta30IPOBOJIOB, TIEpeceueHHe KOMMYHUKAIIUH.



5. nxeHepHble KOHCTPYKIIUU U COOPYKEHHS Ha ra30MpOBOJIaX.

6. BHyTpeHnHue razonpoBo/ibl.

7. NnkeHepHble KOHCTPYKLUU AJI1 BHYTPEHHUX CUCTEM ra3opacipeieieHusl.

8. 'azoucnomnb3yromiee 000pyI0BaHKE ISl OBITOBBIX MMOTPEOUTEINEH.

9. I'azoucmnonb3ytoiee 000py10BaHUE JIJIsI KOMMYHAJIbHO-OBITOBBIX M MPOMBIIIIEHHBIX
norpedurenei.

10. Cuctemsl razopacnpeneneHus u razonorpednenus CYT.

11. TpeboBaHus k MaTepuaiaM ¥ 00OPYIOBAHHIO JIJIsi CHCTEM Ta30pacpe/ICIICHHUS.

12. 3anopHas apmartypa.

13. Cxembl Ta30CHA0KEHUS U TOJ0BOE OTPEeOICHHE ra3a, BUABI KATETOpHid OTpEOUTENeH.

14. Onpenenenue pacxo/a raza XuibIMU, KOMMYHAJIbHO-OBITOBBIMU U MPOMBIIIIEHHBIMU
3IaHUSIMU.

15. YkpymHEHHBIC MTOKa3aTeIu Ta30M0TPEOICHHS.

16. PacueT TyIMKOBBIX Ira30MpOBOJIOB.

17. PacueT KONbLEBBIX ra30MPOBOJIOB.

18. PacueT cmeniaHHbIX Tra30IpOBOIOB.

19. Perynsarop naBieHus.

20. ®unbTpsl: ONpeeneHne, Ha3HauYeHHe, cxemMa padoThI.

21. TexHosOTHs Y4ETHI pacxoja rasa.

22. TIpoMBbIIIUIEHHBIE CUCTEMBI Ta30CHA0KEHUE U KIIacCU(UKAIUS.

23. Crioco0Osl CxKUraHus rasa.

24. T'openku qudGy3MOHHBIC, MHKEKITMOHHBIC, CMECUTEIIbHBIE.

25. OCHOBHBIE TEXHOJIOTUHU T'a30pacipe/iesICHuUs.

4.2.2.6. IlpumepHbIi IepeYyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mmanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Hcnonp3oBanue  mpoOIEeMHO-OPUEHTHPOBAHHOTO — MEXKIUCIMILUIMHAPHOTO — TOJAX0/Aa K
U3YYEHUIO  JTUCHHIUIMHBI TPEAyCMAaTPHBAECT KOMIUIEKCHOE OCBOCHHE METOJIOB aBTOMATH3AIMU
IPOLIECCOB M CHCTEM TeIUIOra30CcHaOKeHUsI M BEHTHISAIHMUA. CUCTEMHAs METOOJIOTHS peIleHHS
poOJIEMHO-OPUEHTHPOBAHHBIX MPHUKIIAAHBIX 33/1a4 00ECTIEYMBAECT KA4eCTBO M MOJIHOTY TOTOTOBKH
CIEIHUATMCTOB B 00J1aCTH CTPOUTENLCTBA MO npodmitto "TermnorazocHa0)eHUe U BEHTHIISAIUS "

[Tpu mpoBeneHUH ayAMTOPHBIX 3aHATHU MPEIIOJAracTCsl UCIOJIb30BAHUE PA3IMYHBIX (HopM
o0y4YeHus:

- maccuBHas (popma (Kaccudeckas JeKIus ),

- aKTHBHAs (opma (MCIOIH30BAHNE MEXAHU3MOB B3aUMOJICHCTBUS C YUAIIUMHUCS U KOHTPOJIS
YCBOEHUS 3HAHUH, HAPUMED, B BUJIE JTHOO0 “IeKIUu-0ece s, TM00 “JIeKINU-TUCKYCCUn”);

- HHTEepaKkTUBHAs (popMa (rpyIIIOBbIC TPEHUHTH, Case — 3aaHus, ICTIOBbIC UTPHI).

6. OneHoYHbBIE CPeACTBA AJIA TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH,

HpOMe)KyTO‘-IHOﬁ arTreCcrTalm 10 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
q)OHI[BI OLICHOYHLIX MaTCpHaJIOB (CpC,Z[CTB) MPUBCACHLI B IIPHUJIOKCHUU.

7. YueOHO-MeTOAMYecKOe U HHPOPMAITMOHHOE o0ecnieuyeHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPATypa M0 AMCUHUILIIMHE
1. ITpoexTrpoBaHKE TOPOJICKUX U MOCEIKOBBIX PACHPEACTUTEIbHBIX CUCTEM I'a30CHA0KEHNUS
yaeOHoe mocobme / cocraButenu B. H. MenbkymoB [u np.]. — Boponex : Boponexckuii
rOCY/IapCTBEHHBI apXUTEKTYpHO-CTpOUTENbHBIM yHHBepcutTeT, ObC ACB, 2015. — 49 c. -
http://www.iprbookshop.ru/55056



2. Cycnos, [I. FO. I'azocHabxkenwne : yaednoe nocoodue / J{. FO. Cycnos, b. ®@. [ToanmopuHos,
JI. A. KymeB. — benropon : benropoackuii rocyjapcTBEHHBIM TEXHOIOIMUECKUH YHUBEPCUTET UM.
B.I'. llyxoBa, ObC ACB, 2015. — 265 c. - http://www.iprbookshop.ru/66647

3. KommakoBa, H. B. Tl'azocnaGxkenme : yuebnoe mocodbue / H. B. Kommakoma, A. C.
KonnakoB. — ExarepunOypr : Ypansckuit penepanpubiii yausepcutet, ObC ACB, 2014. — 200 c.
- http://www.iprbookshop.ru/68425

4. 'azocHaOxeHue paitoHa ropoaa : yueoHoe mocodue / H. A. HoBomamuna, J[. H. Bary3os,
E. b. ®unarosa [u np.]. — Camapa : Camapckuii rocygapCTBEHHBIM TEXHUUYECKUI YHUBEPCUTET,
OBC ACB, 2018. — 126 c. - http://www.iprbookshop.ru/90469

5. Kynunos, A. A. Pacuer u npoeKTHpOBaHUE CHCTEM ra3ocHaOXeHHs : yuyeObHoe mocodue /
A. A. Kymunos, C. K. 3uranmmua. — 2-¢ uza. — Camapa : CaMapckuid TrocyJlapCTBEHHBIN
texanueckuid yausepcutet, DbC ACB, 2020. — 65 c. - https://www.iprbookshop.ru/105231

7.2. lonoHUTEIbHAS Y4eOHO-METOAUYECKAsl JIUTEPATypa M0 JUCUMUIIJIMHE

1. Cy6xankynos, @. ®@. ["'azocHabxenue : madopatopusiii mpaktukym / . @. CyOxaHKyII0B,
M. b. Xamme, P. M. T'amueB. — Kazans : Kasanckmii HallMOHAJIBHBIA HCCIIEHOBATEIIHCKUM
TEeXHOJOTH4ecKkuii yauBepcuteT, 2008. — 95 ¢. - http://www.iprbookshop.ru/61837

2. Mengenesa, O. H. I'azocnabxenue : yueOnuk / O. H. MenBeneBa. — Mocksa : A [1u Ap
Menmma, 2022. — 845 c. - https://www.iprbookshop.ru/120934

3. MenseneBa, O. H. I'azocnaOxkenue. [IpoektupoBanue razopacnpeaenTuTeNbHbIX CUCTEM :
y4e0HO-METOIMYECKOE IMOCOOME TIO0 KYpCOBOMY W JUIUIOMHOMY TpoektupoBanuto / O. H.
MenseneBa. — Mocksa : At [Tu Ap Menua, 2021. — 378 ¢. - https://www.iprbookshop.ru/101762

4. TemnorazocHaO)XeHUE HACEJIICHHBIX MECT M MPEeANpusaTHi : ydeOHoe mocobue /
cocraButenu B. H. MenbkymoB [u ap.]. — Mocksa : Al [lu Ap Meaua, 2021. — 88 c. -
https://www.iprbookshop.ru/108345

7.3. IlepeyeHb HHPOPMAIITHOHHBIX TEXHOJIOTHIA, MCIIOJIb3yEeMbIX NPHU
OCYyLIeCTBJICHMH 00Pa30BaTeJIbHOIO NMPoLecca Mo TUCHUILIHHE, BKIIYas
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpasoBarenbHOM  mpolecce  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
pealM30BaHHBIE HAa  OCHOBE  HMH(OPMAIMOHHO-0Opa30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITUOHHON CETH UHCTUTYTA:

- IPEIOCTaBICHUE YIeOHO-METOINIECKIX MaTEPHAJIOB B DJIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBME YYAaCTHMKOB 0Opa30BaTENILHOTO IIpolecca 4epe3 JIOKAIbHYIO CeTh
uHcTuTyTa U IHTEepHET;

- IPEJIOCTaBIIEHUE CBEIEHUN O pe3yibTaTax yueOHOU NeATeNIbHOCTH B 3JIEKTPOHHOM JTHMYHOM
KaOuHeTe 00yJaroerocs.

WHopmanoHHbIe CIIPABOYHBIE CUCTEMBI:

Hexommepueckoe [TaptHEpcTBO "Unxenepsl no OTOILICHUIO, BEHTUJISILIAH,
KOH/IMIIMOHUPOBAHUIO  BO3[yXa,  TEIUIOCHAOXKEHUIO U CTPOUTENBHOW  Teruiodusmke"
https://www.abok.ru/

I"a3npom razopacnpenenenue http://www.gazpromrg.ru

[IporpamMmmMHoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEpHET), HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIHHBI
iprbookshop.ru
abok.ru
gazpromrg.ru
mivlgu.ru/iop



8. MaTepuajbHO-TeXHHYECKOE o0ecrnevyeHne TUCIUIINHBI
JlabGopaTopus ra30cHa0KEHUS
I'azocurnanuzarop Testo 316-2; ra3zocurnamuzatop Testo 316-4; HarmsnHOEe mOcoOHe
«["a30BbIil KOTEM»; CcTeH] «l'a30BbIN y3em»; CTeHA A U3ydeHHsl paboThl aBTOMAaTU3MPOBAHHOTO
razopacnpenenutensHoro nynkra C-AIPIIL.

JlexuroHHas ayguTOpUs
[IpoekTop Acer Projector X1285; IlepconanbHbiii koMmbioTep GA, MOJIKIIOYECHHBIA K CETH
MUBAl'Y.

9. MeToan4yecKue yKa3aHus M0 OCBOEHUIO JUCHUILJINHbBI

JUisi yCIIEIIHOTO OCBOCHHSI TEOPETHYECKOTO0 Marepuana OOYYarOUIUiiCs: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEMOH OCHOBHOW M JIONOJIHUTEIBHOW JIMTEPATyphl; YTOUHSET y MPENoJaBaTes,
KAaKUM JIOIOJHUTEIbHBIM I1OCOOMSAM CIEIyeT OTAaTh IPEANOYTEHHUE; BEAET KOHCHEKT JEKUUH U
popabaThIBaeT JIGKLIMOHHBIM MaTepuall, MOJIb3YsACh KaK KOHCIIEKTOM, TaK U y4eOHBIMU IOCOOUSAMH.

Ha mnpaktuueckux 3aHATUAX IIPOWJICHHBIM TEOPETUYECKUM MaTepuanl IOAKPEILIAETCS
peleHreM 3ajJad [0 OCHOBHBIM TeMaM JaucuuIuiuHbl. Kaxaoil noarpynme oOyuarommxcs
IpenojaBaTesib BbLIAET 3a/ady, CBA3aHHYIO C pa3pabOTKOM CUCTEMbl ra3ocHaOxeHus. B koHie
3aHATHS oOydaroliue JEMOHCTPHPYIOT IOJy4EHHbIE pe3yibTaThl IMpenojaBaTeial0 U IpH
HE0OXOUMOCTH JeNatoT padoTy Hal OIIMOKaMHU.

CamocrosarenbHass paboTa OKa3blBA€T BaKHOE BIMAHHE Ha (OPMHUPOBAHUE JMUYHOCTHU
OyIyIIEero CIeHaIucTa, OHA INIAHUPYETCS 00YIAIOIIMMCS CaMOCTOSATENbHO. KaxkIbIil 00yJarormmiics
CaMOCTOSITEJIFHO ONPEACISeT PeKUM CBOEH pabOThl M Mepy TpyAa, 3aTpaylMBaeMOro Ha OBIJIAJCHHUE
y4eOHBIM COAEpKAHUEM JAUCUMIUIMHBL. OH BBIIOJHSET BHEAYIUTOPHYIO pPA0OTy U H3Yy4YEHHE
pa3zenoB, BHIHOCUMBIX Ha CaMOCTOSATENIbHYIO padoTy, IO JIMYHOMY HMHIUBUAYaJbHOMY IUIAHY, B
3aBUCHUMOCTH OT €0 IOJrOTOBKHU, BPEMEHU U JIPYTUX YCIOBUH.

dopma 3aKIHYUTEIBHOTO KOHTPOJS IMPU INPOMEXKYTOYHOM arrecTaluuu — 3K3aMeH. Jlins
IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlK 1O AUCIUILINHE pa3paboTaHbl (OH]I OLEHOYHBIX CPEICTB
U OaJuIbHO-pEMTHUHIOBas CHCTEMa OLIEHKM Y4eOHOM JesTelabHOCTH CTylneHTOB. OneHka 1o
TUCHUTUTMHE BBICTABISETCS B MH()OPMAIMOHHOW CHCTEME M HOCHT HMHTETPHPOBAHHBIA XapakTep,
YUUTBIBAIOIIMKA PE3ylbTaThl OLICHUBAHUS YYaCTHUs CTYACHTOB B ayAUTOPHBIX 3aHATHUSAX, KA4ECTBA U
CBOEBPEMEHHOCTH BBINIOJIHEHUSI 3a/laHUil B XOJ€ HW3YYEHUs JUCHUIUIMHBI M TPOMEXKYTOUHOU
aTTECTALlNH.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
08.03.01 Cmpoumenvcmeo v poUITIO IOATOTOBKU T eniioeazocHabicerue u GeHmuisayus
PaGouyto nporpamMmmy coctaBui x.m.H., doyenm Ilepeyuun P.B.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

nportokoi Ne 16 ot 25.05.2021 rona.
3aeayromuii kadenpoit 7h lapanos P.B.
(ITonmuce)

Pabouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoa Ne 6 ot 25.05.2021 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(IToxmuce) (®.1N.0.)




Ilpunoscenue
@oH/1 O1IEHOYHBIX MATEPHAJIOB (CPEACTB) MO TUCIHUITHHE
["a3ocHabxeHue

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

IIpuponHbIe U HCKYCCTBEHHBIE TOPIOYME Ia3bl U UX COCTAB.

3anexu 1 MECTOPOKAEHUS IPUPOIHOTO raza.

VY eTpoiCTBO ra30BbIX CKBAKHH.

Bypenue ckBaxxut. Poroproe u TypouHHOE OypeHue.

TpeboBanust k noTpedIsieMOMY IPUPOJHOMY ra3y U IMOATOTOBKA I'a3a K TPAHCIOPTUPOBAHUIO
B MaruCTPaJIbHBIX Ia30IPOBOAAX.

OuncTtKa raza ot TBEp/bIX IPUMECEH.

Ocy1ka mpupoTHOTO Ta3a crnocoooM adbcopOuuu.

OnopupoBaHue NpUPOJHOro ra3a. Y CTpOMCTBA I OJOPUPOBAHHS.

Y CTpOUCTBO U OCHOBHBIE 3JIEMEHTHI MaruCTPaIbHbIX Fa30IIPOBOJIOB.

KomMmmpeccopHble cTraHInN.

I"azopacnpenenurensusie cranuuu (I'PC), ux Ha3HaueHUe U yCTPOMCTBO.

[ToTpebnenue raza. I'paduku norpedieHus.

KoadduurenTs HepaBHOMEPHOCTH OTPEOJICHHS ra3a U UX UCIIOIb30BAHUE.

XpaHeHHe IPUPOJHOTO ra3a. ['a3oBble XpaHWINIIA.

Krnaccugukanys ropoJiIcCKux ra3oBbIX CETeH 10 ra30MHAMUYECKUM XapaKTepPUCTUKAM.

Knaccugukaius ropoiIcKux ra3oBbix ceTei M0 UX pacHoiI0kKEeHUI0 U CII0CO0Y MPOKIIAAKH.

[Ton3zemHast, Ha3eMHas U HaJ3eMHas IPOKJIAJIKU Fa30BbIX CETEH.

OmnpeneneHne pacyeTHBIX PACXOIOB raza Ha y4acTKax ra3olnpoBOJia IPU COCPENOTOYEHHOM
oTOope rasa.

OmnpeneneHne pacyeTHBIX pPACXOJOB ra3a Ha ydacTKax ra3olpoBOAA IIPU PAaBHOMEPHOM
pacIpeneeHn .

I'mppaBnuueckre NOoTepy NaBICHUS NIPU ABH)KEHUU T'a3a B ra30IpPOBOJAX.

PacuerHbie GopMynbl Ul onpeAeTIeHUs THAPABIMYECKUX MOTEPh HA ra30MpOBOAAX HHU3KOTO
Y BBICOKOTO JIaBJICHUM.

I'mapaBnnuecknii pacyeT KOJIBLIEBBIX I'a30BbIX CETEH.

Oco6eHHOCTH MPU pacueTe BHYTPUAOMOBOTO ra30MpoBo/a.

Pasnuums npm pacuerax HApyKHBIX M BHYTPEHHUX Ta30BBIX CETEH, CETE€H BBICOKOTO M
HU3KOTO JJaBJIICHUH.

[Tpubops! u cxemsbl ux pacnoinoxxenus Ha ['PIL.

PerynsaTopsl naBieHus, uX Ha3HAYEHUE, TUIIBI U YCTPOUCTBO.

KoMOuHMpoBaHHBIE PETYIATOPHI 1aBICHHUS.

IIpenoxpaHuTenbHbIE KJIANIaHbl, UX HA3HAYEHUE U YCTPOUCTBO.

OuIbTPHI, MPUMEHSIEMbIE Ha CTAHIIMIX MOATOTOBKH rasa K TpancnoptupoBanuio u ['PC.

OunbTpsl, npuMensemslie Ha ['PIT u I'PIIIII.

['a30BbIE TUINTHI, UX TUIIBI U YCTPOUCTBO.

BononarpeBarenbHble Ta30Bble TPUOOPHI.

OTonuTenbHBIE TA30BbIE TPUOOPHI.

I"a3oBble ropenku. TUIBI Ta30BbIX TOPENOK.

I'openku ¢ nmpenBapUTEIbHBIM CMEIIEHUEM T'a3a, UX HA3HAYEHUE U YCTPOUCTBO.

ITonoBbIe TOpPENKU U UX YCTPOUCTBO.

KoMOuHMpoBaHHBIE TOPEKH.

HckyccTBeHHBIE Ta3bl U UX IPOUCXOXKICHUE.

[Tonydenune CXKMKEHHBIX YIIIeBOAOPOAHBIX Ta30B (CYT).

Hcnonb3oBanue CYI'. Paznuunble mponaH-0yTaHOBBIE CMECH.

TpancnoptupoBanue CVYT'.

I"azonanonuutensuble craniuu ('HC), ux gyHKIUM 1 ycTpoiicTBo.

l"a303ampaBoYHbIE CTAHIIUY.



["a3zoBbIe OamnoHbl A1 XpaHeHus U TpancnoptupoBadus CYT u ckaThIX MPUPOIHBIX Ta30B.

["a306am10HHbBIE YCTAaHOBKH.

Cxxmwxennple pupoansie rasbl (CII). X nmpuMeHeHue, mMpenMyliecTBa U HEJOCTATKH IO
CPAaBHEHHUIO C CyXUM IPUPOHBIM Ia30oM.

[Tonydenue u TpancnoptupoBanue CIII.

TpeboBaHue mnpu MNPOKIAAKE pa3IMYHBIX Ta30BbIX CETEH. YCTPOMCTBO Tra3ompoBoja W3
MOJIUATUIICHOBBIX TPYO.

TpeboBanust Mpu ycTaHOBKE ra3onoTpedsionero 00opy10BaHusl.

Hcnonb30BaHue sHEPTUM CKATOrO ra3a. Beigenenue xunkoi ¢ppakuuu. Jletanneps.

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA M0 BUIAM Y4eOHbIX PadoT IJisl CTY/IeHTOB

PeitTnHr-koHTpOID 1 2 HpaKTI/ILIeCKI/Ivaa6OTbI, 15
MIPOMEKYTOUYHBIA TECT

PeHTHHT-KOHTPOH 2 3 HpaKTI/ILIeCKI/Ivaa6OTbI, 15
MIPOMEKYTOUYHBIA TECT

PO THHI-KOHTPOIb 3 3 HpaKTI/I‘leCKI/Ivaa(;OTbI, 15
MIPOMEKYTOUHBIN TECT

ITocemenue 3anaTui 5

CTYJICHTOM

JlonmotHUTE IbHBIE OaJTBI 5

(6onych)

BrinosiHeHue ceMecTpoBOro

IUIaHA CAMOCTOSATENBHOU 5

paboThI

2. HpOMe)KyTO‘IHaﬂ arrecranmsd 1o IuCauIlJinHe
ITepedyenb BOpPOCOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYecKuX 3a1a4 / 3aJaHUi K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (mpu
HAJTHYMH)

Hepequb BOIIPOCOB:

IK-1

bnox 1 (3HaTh)

OnopupoBaHue NPUPOJHOIO ra3a. Y CTpONCTBA I OJOPUPOBAHHUS.

VY CTpONCTBO U OCHOBHBIE 3JIEMEHTHI MATUCTPAIbHBIX Ta30IIPOBOIOB.

KommpeccopHble cTraHInN.

I"azopacnpenenurensusie cranuuu (I'PC), ux Ha3HaueHUe U yCTPOMCTBO.

IIpupoaHbIe U HCKYCCTBEHHBIE TOPIOYHE Ia3bl U UX COCTAB.

3anexu U MECTOPOKIEHUS IPUPOTHOTO raza.

Y CTpoNCTBO ra30BbIX CKBaXKUH.

Bypenue ckBaxkun. PoropHoe u TypOuHHOE OypeHHeE.

OmnpeneneHne pacueTHBIX pPACXOJOB ra3a Ha ydyacTKax ra3olpoBOAa IMPU PaBHOMEPHOM
pacupeiesieHuH.

I'mnpaBnuueckre NoTepy JaBIEHUS NPU ABH)KEHUU T'a3a B ra30IpOBOIAX.

Pacuetnble Gpopmynbl UIsl OnpesieieHus THAPABINYECKUX MOTEPh Ha ra3onpoBOIax HU3KOTO
Y BBICOKOT'O JIaBJICHUM.

['mppaBnruecknii pacyeT KOJIBLEBBIX Fa30BbIX CETEH.

bnok 2 (ymetsn)
Oco6eHHOCTH MPHU pacyeTe BHYTPUAOMOBOTO ra30MnpoBoa.



Pasnuums npu pacuetax HapyKHbIX W BHYTPEHHUX Ta30BbIX CETEH, CE€TE€H BBICOKOIO H
HU3KOTO JABJICHUM.

[Tpubops! u cxembl ux pacnonoxenus Ha ['PIT.

Perynsatops! naBneHus, ux Ha3HaAYEHUE, TUIIBI U YCTPOKUCTBO.

KoMOuHMpoBaHHBIE PETYIATOPHI 1aBICHUS.

[IpenoxpanuTenbHble KJIANIaHbl, UX HA3HAYEHUE U YCTPONCTBO.

@uibTphl, NPUMEHSIEMbIE HA CTAHLIMIX TOATOTOBKH rasa K Tpancnoptuposanuto u I'PC.

®unbTpsl, npuMensemsle Ha ['PIT n I'PIIIII.

["a30BbIE IIUTHI, UX TUIIBI U YCTPOUCTBO.

BononarpeBarenbHbie Ta30BbIe TPUOOPHI.

biok 3 (Bmaners)

OnpeneneHne pacuyeTHBIX PACcX00B raza. [' uapaBinMdyeckue peKkMMbl ra30BbIX CETEH.

OrmpezenieHne TMOTEPh JaBJIEHUS B Ta30MpOBOAAX. XapaKTEPUCTUKH Ta30BBIX CETEH.
ITocraHoBKa 3a71a4 pacyeTa ra3oBbix ceTel. PacueTHasi cxeMa OTJjauu ra3a u3 CETH.

[IpenBaputenbHOE pacnpenesieHue IMOTOKOB. PacdyeT KOJIbIEBBIX Ta30BbIX CETEM HHU3KOrO
naBieHus. OcCOOCHHOCTH pacyeTa ra3oBbIX CETEH CPEIHEro U BHICOKOTO JaBJICHUS.

[TonstTrie o perynstope maBieHus raza. Kiaccudukamusi perynstopoB namieHus. Pacder
MPOIMYCKHON CITIOCOOHOCTH PEryJIsITOPOB aBICHUS.

Pa3menienue razoperyaaTopHbIX TYHKTOB U YCTAHOBOK. ['a30perysiiTOpHbIC TYHKTHI.

lNazopacnpenenurenbubie craniuu. [logorpes raza na I'PC.

VhpasneHue  TUAPABIMYECKUMH  PEKUMAMHM M TEXHOJOTMYECKMMHU  MPOLECCAMH
pacrpeeneHus rasa.

Y CTpolCcTBO BHYTPUAOMOBBIX Ta30MPOBOJIOB. XapaKTEPUCTHKA Ta30BbIX MpubOopoB. OTBOA
MPOJIYKTOB CTOPAHUS.

Pa3mernienue 0060pynoOBaHHS W COCTaBJIEHHE AKCOHOMETPUUYECKOW CXEMbl BHYTPHIOMOBOIO
razonpoBojia.

I1K-2

bnok 1 (3HaTh)

[Torpebnenue rasa. ['paduku norpedieHus.

Koaddunrentsl HepaBHOMEPHOCTH NOTPEOIEHUS ra3a U UX UCIOJIb30BAHUE.

XpaHeHue MPUPOJHOro rasa. ['a3oBble XpaHUINIIA.

Krnaccudukanus ropoJcKkux ra3zoBbIX ceTel MO Ta30MHAMHYECKUM XapaKTePUCTHKAM.

Knaccugukarus ropoiIcCKux ra3oBbIxX ceTeil o UX pacHoI0kKEHUIO U CIIOCO0Y MPOKIAIKH.

[Tonzemuast, Ha3eMHas U Ha/JA3eMHasi MPOKJIAJIKU Fa30BbIX CETEH.

OmnpeneneHne pacueTHBIX PacxXo/0B ra3a Ha ydacTKax ra3onpoBojia MpH COCPEJOTOUYCHHOM
oTOope rasa.

I"a30BbIe GayuIOHBI 71 XpaHeHus U TpaHcnoptupoBaHust CYI™ 1 cxaThIX MPUPOIHBIX Ia30B.

["a3o0anioHHbIE YCTAaHOBKH.

Cxwxennsle npuponnsle razsl (CII). VX npumeHeHue, nMpeuMylecTBa U HEIOCTATKU 10
CPAaBHEHUIO C CYXUM IPUPOJIHBIM ra3oM.

[Tonyuenune u tpancnoptuposanue CIII'.

TpeboBaHue mnpu MNpOKIAAKE pa3IMYHBIX Ta30BBIX CeTEH. YCTPOMCTBO ra3ompoBoja U3
MOJIMATUIICHOBBIX TPYO.

TpebGoBaHus Mpu yCTAaHOBKE Ta30MOTPEOIISIONIEr0 000PYy/TI0BAHHUS.

Vcnonb30BaHue SHEPTHH CKAaTOro ra3a. Beinenenue xxuakoi ¢ppakuuu. Jleranaeps.

OCHOBHBIE CBOWMCTBa M COCTaB MPHUPOIHOTO Taza. JJoOkua m oOpaboTKa MPHUPOIHOTO Tasa.
TpancnopTupoBaHHe U XpaHEHUE rasa.

CxeMbl TOPOJICKUX CHCTEM T'a30CHA0KEHUS.

TpyOs1, apmaTypa U 000pyaOBaHHE T'a30MPOBOJIOB. YCTPOUCTBO HAPYKHBIX Ta30MpPOBOIOB.
3aiuTa ra30npoBo0B OT KOPPO3HUHU.

Pacuer rogoBoro morpeGieHusi rasza roponoB. Pexxum notpeOieHus raza. PerymupoBanue
HEPaBHOMEPHOCTH MOTPeOIeHUs ra3a.



TpeboBanust k noTpebisieMOMy MPUPOJTHOMY ra3y M MOJArOTOBKA ra3za K TpaHCIIOPTUPOBAHUIO

B MarucCTpajJbHBIX Ia30MpoBOAax.

OuncTtKa ra3za ot TBEPIbIX TPUMECEH.
Ocy1ka mpupoTHOTO Ta3a CrocoOoM abcopOInu.

bnok 2 (ymetsn)
OTtonuTtenbHbIE ra30Bble MPHOOPHI.

I'azoBble ropenku. Tumsl ra30BbIX FOPEIIOK.
I'openku ¢ npeBapUTEIbHBIM CMEIICHUEM I'a3a, UX HA3HAYECHUE U YCTPOMCTBO.
[TomoBbIE TOPENIKU U UX YCTPOKCTBO.

KoMOuHMpoBaHHBIE TOPEIIKH.

HckyccTBeHHBIE ra3bl U UX MPOUCXOKICHUE.
[TonyyeHune CKMKEHHBIX YIIeBOAOPOIHBIX ra3oB (CYT).
Ucnons3zoBanne CYI'. Paznuunbie nponan-0yTaHOBBIE CMECH.

TpancnioptupoBanue CYT'.

I'azonanonnautensusie craniuu (THC), ux pyHKIUM 1 ycTpoiicTBo.

Fa3o3anpaBquLIe CTaHIINH.

bnok 3 (Bmamets)
Pacuer BHyTpH1I0MOBOM Ta30BOM ceTH. Pacuer apIMOX010B
Pacuer npoaykToB cropanus. Onpenenenye TeMneparypbl CropaHusi.
TenoBoe BocriameHeHne. BeIHy K IeHHOE 3aKUTaHue.
Knaccudukanus razoBsix ropenok. Kpatkas xapakTepucTuka ra30BbIX TOPEoK.
OcHOBBI pacueTa aTMOC(EPHBIX TOPEIIOK.
Pacyetsl TypOyneHTHBIX U MOAOBBIX TOpeJoK. ['a3oropenoynbie ycTpOWCTBAa OTOMUTEIbHBIX
KOTJIOB. ['a30ropenoyHble yCTpOMCTBA IPOMBIIUICHHBIX IIEYEH.
Cxembl 00BSI30UHBIX T'a30MIPOBOJIOB HA KOTJIaX U B MeYaXx.
ABTOMaTH3a1Ms Ta30MCIOIB3YIOIINX YCTAHOBOK U arperaTos.

MeToauuecKkue MaTepHuaJibl, XapaKTCPU3YIOIIME NNPOLUECAYPLI OLICHUBAHUA

NuauBuayanbHbIA CEMECTPOBBIM PEHTHHT CTy/IeHTa (POPMHUPYETCS Ha OCHOBE JIEHCTBYIOIIETO
B BY3e Ilonoxenus "O mnpoBeaeHMHM TEKYHIETO KOHTPOJISI YCIEBAEMOCTH M IPOMEXKYTOUHOU
aTTecTanuu ooyJaronmxcs'.
[IpomexyTouHasi arTecTalusl OCYILECTBIIAETCS IyTeM (OPMUPYIOTCS WHAMBUIYAIbHBIX
3aIaHUM TS KQKJIOTO CTYJIEHTAa Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB.
ITo pesynpratam (opMupyercs HWHAMBUIYaJIbHBI PEHTHHI CTYAEHTa MO KOHTPOJBHBIM
HEJEJSIM, COBOKYIIHOCTh KOTOPBIX COBMECTHO C OK3aMEHALMOHHBIM DPEUTUHIOM  OIpEAEIsieT

HUTOTOBYHO OLICHKY 11O JUCIHUIIIIMHE.

MakcumanbHas cymMMa OanioB, Habupaemasi CTyIeHTOM Mo aucuuminHe pasHa 100.

HE00XO0/IMMBbIE TIPAKTUUYECKHE HABBIKU
paboThI C OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBaHBI, BCE
MIPEAYCMOTPEHHBIE POTPAMMON
o0y4yeHus yueOHbIe 3aJJaHUs
BBIITOJIHEHBI, KAYECTBO UX
BBINOJIHEHUS! OLIEHEHO YHCIIOM

Onenka | Onenka no mikanie ObocHoBaHMe Yposeno

B cpopmuposannocmu
Oarax KomnemeHyuil
bonee | «OTnnunO» Coneprxanue Kypca OCBOEHO Buvicokuii yposens
80 MOJTHOCTBIO, 06€3 TTPo0eoB,




6aJu10B, OJIN3KMM K MAaKCUMAJIbHOMY

66-80 «Xopo1Io» Coneprxanue Kypca OCBOEHO Ilpoosunymeuti
MOJIHOCTBIO, 0€3 MPoOeoB, YpoeeHb
HEKOTOPbIC MTPAKTUYCCKIE HABBIKH
paboThI ¢ OCBOCHHBIM MaTEPUATIOM
c(OpMHPOBaHBI HEAOCTATOYHO, BCE
MIPEeTyCMOTPEHHBIE MPOTPaMMON
00ydeHus1 yueOHbIC 3a0aHus
BBITIOJTHEHBI, KAYECTBO BHITIOTHEHUS
HU OZIHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPbIC BUABI 3aJaHUI
BBINOJIHEHBI C OIIMOKAMHU

50-65 «Y IOBJIETBOPUTEIBHO ConeprxaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTUYHO, HO NPOOEIbl HE HOCST
CYLIECTBEHHOI'O XapakTepa,
HEO0OXO0IMMBIC TPAKTUICCKIE HABBIKU
paboThI C OCBOGHHBIM MaTEpPHAJIOM B
OCHOBHOM C()OpMHUPOBaHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
MpOrpaMMoi 00ydeHUsT y4eOHBIX
3aJlaHui BBIMOJHEHO, HEKOTOPHIE U3
BBITIOJTHEHHBIX 33JIJaHUN, BO3MOXKHO,
COJIEp>KaT OIMOKHI

Menee | «HeynosnerBopurenbHo» | CoaepikaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HE00XO/IMMBIC TIPAKTUIECKNE HABBIKU | chopmuposanst
paboThI He CHOPMHUPOBAHEI,
BBINOJIHEHHbBIC YYCOHbBIC 3a/IaHUS
CoJIepIKaT rpyObIe OMHUOKH

3. 3agaHus B TeCTOBOM (popMe MO TUCHUILINHE
[Ipumeps! 3ananuit:
Kakoif 0CHOBHOI1 KOMIIOHEHT TPUPOIHOTO Ta3a
- Cocrourt Ha 85% u3 merana CH4
- Cocrout Ha 98% u3 merana CH4
- Cocrout Ha 78% u3 azora N2
- Cocrout Ha 98% u3 C2H6 u 6yrana

I'ie Ha BHYTpEHHMX T'a30MPOBOAX AOKHBI ObITh YCTAHOBJIEHBI OTKJIIOYAIOIIUE YCTPOHCTBA

- TOJIBKO Ha BBOJE T'a30IPOBOJA B IIOMELIEHUHU IIPU Pa3MELIEHUHA B HEM ra30peTyJISTOPHBIX
YCTaHOBOK

- TOJIBKO TIE€pe]l KOHTPOJIbHO-U3MEPUTEIbHBIMU IPpUOOpaMu

- TOJIBKO TepeJ TOpPEKaMHU U 3aralbHUKaMU T'a30MCIOJIB3YIOIEr0 000py10BaHUS

- B KQXJOM U3 IIEPEUUCICHHBIX

Kakum nomkHO OBITH MHUHHMAaNbHOE paccTosHue oT oTaensHo crosmmx [PIT u T'PIIB mo
0004YMHBI ABTOMOOMIIFHOM JIOPOTH B 3aBUCUMOCTH OT BEJTUYMHBI JIABJICHUS Ta3a Ha BBOJIE

- 10 m npu naBnenuu ra3a Ha Bxoze B ['PII 1o 0,6 MIla u 15 m npu naBnenuu raza Ha BXOJI€ B
I'PII cBpime 0,6 MIla coOTBETCTBEHHO

- 5 M npu aasnenuu raza Ha Bxoze B I'PII no 0,6 MIla u 8 M npu naBieHun ra3a Ka BXOJE B
I'PII cBpime 0,6 MIla coOoTBETCTBEHHO

- 5 M npu nasinenuu raza Ha Bxoze B ['PII no 0,6 MIla u 15 M npu naBneHuu raza Ha BXOJIE B
I'PII cBpime 0,6 MIla coOoTBETCTBEHHO



- 10 M pu mr000# BETMYMHE TaBJICHUS ra3a

B razompoBojax, pa3MemIEHHBIX BHYTPH JKWJIBIX 37aHUH, MaKCUMaJbHOE JIaBJICHUE rasa
cocrasirsieT ... Ila

JlomycTuMas Benu4MHA IIQJEHUS JABJICHHUS IIPU KOHTPOJBHOM OIIPECCOBKE BHYTPEHHHX
ra3onpoBOIOB IIPOMBIIUICHHBIX IPEANPUATHI COCTABIIAET ... MM.B.CT. B Te4eHHE | yaca

[TpemoxpaHUTENbHBIN 3aOPHBIN KilanaH JOJDKEH cpadaThIBaTh MPH NPEBBIIICHUH BETUYUHBI
MaKCHUMaJIbHOTO pabodero AasineHus Ha Beixoze u3 ['PII He 6osnee yem Ha ...%

[TosHbBIN TIEpeUeHb TECTOBBIX 33JaHHI C YKa3aHUEM MPABUIIbHBIX OTBETOB, pa3MeEIlIeH B OaHKe
BONPOCOB  Ha  HMH(MOPMAIIMOHHO-00Pa30BaTEIbHOM  TOpTaje  MHCTUTYTAa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=289&category=23097%2C7465&qbshowtext
=0&gbshowtext=1&recurse=0&recurse=1&showhidden=0

O1leHKa pacCYMTHIBACTCS KaK MPOIICHT MPABUJIBHO BBIMOJIHEHHBIX TECTOBBIX 33JaHUN U3 MX
oO1ero yucia.



