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1. lleanb ocBOeHNSI AUCUUILIHHBI

Henstmu ocBoenust mucruiuimHbl "[a3ocHabxenne" sBuseTcs (HOPMHUPOBAHHE Yy CTYICHTOB
3HaHUW B O0OJACTH CBSI3aHHOM CO CTPOMTEILCTBOM U JKCIUTyaTalMell Ta30BbIX ceTell U
razonorpebnaeHueM st 3HGEKTUBHOTO MPUMEHEHHUS COBPEMEHHBIX PEUICHUI TP MPOSKTUPOBAHHH,
CTPOUTENILCTBE M 00CITYKMBAHUU PA3JIMYHBIX TA30BBIX CETEH M COOPYKEHUH, CBS3aHHBIX C ra30BOM
0Tpaciblo, A PalMOHAIBHOTO0, OecrepeOoitHOTr0, 5KOHOMUYECKH 0OOCHOBAHHOTO IpoIiecca Mo1aun
ra3a notTpeoureno.

3ajaun U3y4eHus: JUCHUTIIIUHBI:

- ONpeleNsiTh U pAcCUUTHIBATh HCXOJHBIE JaHHbIE JJIS TPOEKTUPOBAHUS CUCTEM
ra3ocHa0XCeHHS; TEXHUYECKM M OJKOHOMHYECKM OOOCHOBBIBATH TMPUHUMAEMbIC PEIICHUS,
o0opy/noBaHuEe, KOHCTPYKIMH, CHCTEMbI PpEryJIupOBaHUS; 00OCHOBBIBaTh M PaCCUUTHIBATH
HAJIC)KHOCTh CUCTEM; PACCUUTHIBATh U ONTHUMHU3UPOBATH JIEMEHTHI U CUCTEMBI Ta30CHA0KEHNS,

- OKCIUTyaTUPOBAaTh CHUCTEMBbI C HCIOJB30BAaHHUEM COBPEMEHHBIX METOIOB OOCIYKMBaHHS,
PEMOHTA U YNPABIICHUSI; KOHTPOJIMPOBATH COCTOSIHUE AJIEMEHTOB CUCTEM C MOMOIIBI0 COBPEMEHHBIX
TEXHUUYECKUX CPE/ICTB;

- TEXHUYECKHU U OSKOHOMHYECKHM OOOCHOBBIBATH IPUHHUMAEMOE Ta30TrOpEIOYHOE
o0opy/soBaHWE W aBTOMATH3alUIO JJIsS arperaroB, KOTJIOB W Teuell CTPOUTENHHOW WHAYCTPUU;
MIPOBOJIUTh HEOOXOJIUMBIE pacueThl; 00OCHOBBIBATH CIIOCOOBI PKOHOMHUHU TOIUIMBA; PEIIATh 3a7ady
3alUThl  BO3AYHIHOrO OacceiiHa M COKpallleHHWs TOKCHYHBIX BBIOPOCOB; O3KCILTyaTHUPOBATh
ra3o000py10BaHNE, Ta30TOPEIOYHBIE CUCTEMBI M CHCTEMBI aBTOMATHU3allU1 arperaTos.

2. Mecro mucuumiannsl B crpykrype OIIOII BO
W3yuenne OUCHMIUIMHBI Oa3upyercs Ha TaKuX IUCHUIUIMHAX, Kak "®wuswmka", "Beicmas
maremaruka", "Teoperuueckas wmexanuka', "MeTpoJsiorus, CTaHIAPTH3alUs, CEpTUPHUKALUSI U
ynpasieHue kauectBoM", "MexaHuka ®KUAKOCTU U ra3a" u Apyrux. 3HaHUsl, IOJIYy4EHHbIE B IPOIIECCE
U3y4eHHs] JUCLUIUIMHBI MOTYT OBITh HCIIOJIB30BaHbl MPU M3YYEHUU JIUCHUILUIMH "MOHTax u
skcrutyatarus cucteM TI'B", "IIpoekTupoBanue cuctem TeruiorazocHaoxenus" u BoinotHeHuH BKP.

3. Ilnanupyembie pe3yJabTaThl 00yYeHHsI 10 JUCHHUILJIMHE
[Inanupyembie pe3yiabTaThl OOYYEHHS MO JUCIUIUIMHE, COOTHECEHHBIE C IIAHUPYEMBIMU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIUAMEI U HHANKATOPAMU TOCTHXKEHUST KOMIIETSHIIUN )

DopmMupyeMBIe [InanupyemMsle pe3yabTaThl 00yYeHHs 10 JUCLUILIMHE, B
KOMIIETEHINH (KO, COOTBETCTBHH C HHIUKATOPOM JOCTHIKCHHS KOMIICTCHIIUN Haumenosanue
CcoZiepKaHue Hnnukarop 10CTHKEHUS PesynpTaTel 00yueHus 1o OLICHOYHOTO CpeACTBa
KOMIIETEHIIUN) KOMIIETEHIIUU IOUCHUIIIINHE

TIK-2 Criocoben
BBIIIOJIHATE
00ocHOBaHHE
MPOCKTHBIX PEIICHUH
CHCTEM
TEMI0ra30CHA0KEHUS
W BEHTWIALUA

[1K-2.2 Bribupaer BapHaHTHI
CHCTEMBI TETUIOCHA0XEHUS
(razocHaOXXeHU,
BEHTWJISILIN) HA OCHOBE
CpaBHEHUSI THITOBBIX
peLeHuit OTAeIbHBIX
9JIEMEHTOB | y3JI0B

3HATH OCHOBHbIE MEPHI Pa3pabOTKH
MOBBIIIEHUS YCTPOMCTRA
razonpoBojioB ([1K-2.2)
YMETh IPOEKTUPOBATH 0OBHEKTHI
razocHaOxenus ([1K-2.2)
YMETh BBIOHPATh BAPHAHTHI CUCTEMBI
ra3ocHa0XeHHUS Ha OCHOBE
CpaBHEHUsI THITOBBIX PEIEHUI

OTJENBHBIX J1eMeHTOB | y310B (I1K-
2.2)

BOIIPOCHI K YCTHOMY
orpocy

T1IK-1 Criocoben
BBIIIOJIHATH pa6OTBI 110
MIPOEKTUPOBAHHIO
CHUCTEM
TEIUIOra30CHA0KEHUS
W BEHTHJISIIUN

[1K-1.2 Beibupaer Tumosie
TEXHUYECKUE PEIICHHS
OTJENBHBIX YIIEMEHTOB H
Y3JI0B CHCTEMBI
TEIUTOCHAOKEHHS
(razocHaOxeHUS,
BEHTHISINH) B UX
aJlanTaIuio B COOTBETCTBUI
C TEXHUYECKHUM 3aJaHUEM

3HATh CIIOCOOBI OPraHU3aALINT
razocHaOxenus (ITK-1.2)
YMETH BBI6I/IpaTB THUIIOBBIC
TEXHUYCCKNUE PCHICHUA OTACIBbHBIX
HIIEMEHTOB M Y3JI0B CHCTEMBI
ra30CHa0KEeHHs M MX aJIallTalhio B
COOTBETCTBHH C TEXHHYIECKUM
saganuem (11K-1.2)
YMETh HCIIOJIb30BaTh HOPMATUBHBIC
[PaBOBBIE JIOKYMEHTHI B
razocHaOxenun (ITK-1.2)

BOIIPOCHI K YCTHOMY
orpocy




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mast TpyA0€MKOCTh JUCHIUTIINHBI COCTABIISET 5 3a4eTHRIX equHuIl, 180 yacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonTakTHas padora
o0y4aromuxcs ¢ <
MearornyecKuM pabOTHUKOM S
_ S | dopma Tekymero
= Al = g" KOHTPOJIS
e g1 o] S s crieBaeMocTH (1o
I = O = s y (
Ne Q Zl s S = = HeeIsIM
Pazgen (Tema) nUCIMIUTMHBI g S| = al o T 8 =
m\i 5 § ol & o| s = O | cemectpa), ¢dopma
@) = S| B 21 <| &| &| B | mpomexyrounoi
ol 8| & c 5| 2 & 5 arrecTanun(mo
= § g5 S X % < % ceMecTpam)
| & E & 8
< O o)
2 s S
=l s
1 JloGbIua u 71414 14 TCKY“::Z'“;’T%?I?‘H“‘“‘
TPAHCIIOPTHPOBAHUE
IPUPOJIHOTO Ta3a
2 ['OpOJCKHE CHCTEMEI 718 25 TeKY”L‘j)‘i’Tg{)ii”‘H“ﬁ
ra30CHA0XKECHHS
[Torpebnenne raza 714 23 | Texymwi, pyoexniii
KOHTPOJTh
4 Teoperuueckrue OCHOBBI 71416 9 TeKY“ﬁ(‘Z‘i’TI;ﬁ?‘HHﬁ
CKUTAHUS Ta3a
5 I'a3ocHaOKeHUE 31aHMi 7166 11 | rexymuii, pyGexubiii
KOHTPOJTh
6 I'azocHabxeHue 716 8,8 Te“Y“i‘fl‘{»Tl;ﬁi”‘““ﬁ
TPOMBIIIJICHHBIX
IPEATPUITUI
Bcero 3a cemectp 180 | 32 | 16 5210,35] 90,8 9k3.(35,65)
Utoro 180 | 32 | 16 5210,35(90,8 35,65
4.1.2. CoaepskaHue TUCHMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 7
Paszoen 1. Jlobviua u mpancnopmuposarue npupooHo2o 2a3a
Jlekumus 1.
l"azo00pa3noe TorumBo (2 Jaca).
Jlekumus 2.

JloGpIua ¥ TpaHCIOPTHPOBKA Ta3a (2 yaca).
Paszoen 2. I'opoockue cucmemsi eazocHabiceHus
Jleknus 3.
I'oponckue cuctemsl razocHabkeHus (2 aca).
Jleknus 4.
KoHcTpykunu 1 ycTpoHCTBO Hapy>KHBIX Ta30MpPOBOIOB (2 yaca).
Jleknus S.
Jleranu u 000pyI0BaHKE ra30mMpoBOIOB (2 "aca).



Jleknus 6.
3ammTa ra3ornpoBoIoB OT KOppo3uu (2 yaca).
Paszoen 3. I[lompebaenue 2asa
Jlexnus 7.
I"a3operynsaTopHble MYHKTHI U YCTAaHOBKH (2 yaca).
Jlexnus 8.
CunabxeHne noTpeOuTeNei CXKMKEHHBIME YIIIEBOAOPOAHBIMU Ta3aMu (2 Jaca).
Pazoen 4. Teopemuueckue ocHoswl coicueanus 2aza
Jleknusa 9.
I'openue razoobpaszHoro ToriuBa (2 yaca).
Jlexnus 10.
["a3oBble TOpenKy, UX OCHOBHBIE XapaKTepUCTHKH (2 yaca).
Pasoen 5. I'azocnabocenue 30anuii
Jlexuus 11.
I"a3zocHabxenue 3nanuii (2 gaca).
Jlexuus 12.
briToBBIE Ta30BBIC TPUOOPHI (2 Haca).
Jlexuus 13.
OTBOJ MPOAYKTOB cropanus (2 yaca).
Pasoen 6. I'azocnaboicenue npomvluLienHbIX npeonpusmul
Jexkuusa 14.
I"azocHaGkxeHne MPOMBIIITICHHBIX MPEATNPUATUI U IPOU3BOICTBEHHBIE KOTENIbHBIE (2 yaca).
Jlekuus 15.
ABTOMaTH3aIs IPOIIECCOB TopeHus (2 yaca).
Jlekuus 16.
HcnpiTanue ra30mnpoBoOB U BBOJ UX B AKCIUTyaTaluio (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHIT

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

Ompenenenre CBOMCTB ra3000pa3HOTo TOIIMBA (2 yaca).
IIpakTnyeckoe 3ansaTHe 2

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

I'openue ra3os (2 yaca).
IIpakTnyeckoe 3ansTue 4

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

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

Omnpenenenne roJOBOro pacxo/ia TEIIOThHl M 4aCOBOT'O pacxo/a ra3a Kaxja0ro kpaprania
ropojia mpu NoTpedIeHU  raza B kBapTupax (2 gaca).
IIpakTHyeckoe 3ansitue 7

[Toctpoenue rpadukoB OBITOBOTO razonoTpediaeHus (2 Jaca).
IIpakTHyeckoe 3ansitue 8

Omnpenenenue pacxo/ia ra3a Ha KOMMYHaJIbHO-OBITOBEIE HYXKIBI (2 yaca).

4.1.2.3. IlepevyeHnn 1a00paTOPHBIX padoT
He mnanupyercs.



4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceueHre CAMOCTOATEIbHOI

padoThI
IlepeueHb TeEM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:
1. IlpupoaHble U UCKYCCTBEHHbIE FOPIOYNE ra3bl U UX COCTAaB.
2. 3aiexxu U MECTOPOXKIEHHUS MPUPOIHOTO Tasa.
3. YCTpOHCTBO ra30BbIX CKBaKUH.
4. Bypenue ckBaxxut. Poroprnoe u TypOuHHOE OypeHue.
5. TpeboBaHus K noTpediieMOMYy IPUPOAHOMY ra3zy M MOATOTOBKA ra3za K TPaHCIIOPTUPOBAHHIO B
MarucTpajibHbIX ra30MpoBOIax.
6. OuncTKa ra3a oT TBEpPAbIX MPUMECEH.
7. Ocymika npupoIHOTO raza crnocoooM abcopOuuu.
8. OnopupoBaHue NPUPOJHOIO raza. Y CTpOMCTBa Il OAOPUPOBAHUSI.
9. YCcTpoilcTBO M OCHOBHBIE JIEMEHTHI MaruCTPaJIbHBIX Fa30IPOBOJIOB.
10. KomnipeccopHble CTaHILIMH.
11. T'azopacnpenenutensublie craniuu (I'PC), ux Ha3HaueHHEe U yCTPONUCTBO.
12. TTotpebaenue raza. I'paduku norpedieHus.
13. KoadunmeHnTsl HepaBHOMEPHOCTH OTPEOJICHHUS Ta3a M UX UCIIOIb30BAHNUE.
14. XpaHnenue npupoHOro rasa. ['a3oBble XpaHWiInLia.
15. Knaccudukanust ropoJICKUX Ta30BBIX CETEH MO Ta30AMHAMHUYECKUM XapaKTEPHCTUKAM.
16. Knaccudukanus ropoiICKuX ra3oBbIX CETel IO UX PACHOJIOKEHUIO U CIIOCO0Y MPOKIAKH.
17. IlonzeMHas1, Ha3eMHasi U HaJ[3€MHasl IPOKJIAJAKH ra30BbIX CETEH.
18. Ompenesnenue pacueTHBIX pacxXoJIOB raza Ha ydacTKax Ia30lpoBOja IpPU COCPEIOTOYEHHOM
oTOope rasa.
19. Ompenenenue pacdyeTHBIX PAcXOJOB TIa3a Ha ydyacTKax Ia30lpoBOJia IpU PaBHOMEPHOM
pacnpeneseHuu.
20. I'uxpaBnuyeckre NOTEpH JABJICHUS IPU JABUKEHHUHU I'a3a B Ta301POBOJIAX.
21. Pacuernble popmynbl ISl ONpEeNieHUs] THAPABINYECKUX MOTEPh Ha ra3oMpoBOJAaX HU3ZKOTO U
BBICOKOI'O JaBJIEHUH.
22. I'napaBIuvecKuil pacyeT KOJIbLIEBbIX Ia30BbIX CETEH.
23. OcoOeHHOCTH IpH pacyeTe BHYTPUIOMOBOIO I'a30IIPOBOJIA.
24. Pa3znuuus 1pu pacyeTax HapyKHbIX U BHYTPEHHHUX TIa30BBIX CETEH, ceTell BBICOKOTO U HU3KOIO
JaBJICHUM.
25. IIpubops! u cxeMbl ux pacnosoxenus Ha ['PII.
26. Perynaropsl 1aBieHus1, UX Ha3HAYEHHE, TUIIBI U YCTPOMCTBO.
27. KoMOMHHPOBAHHBIE PETYISITOPHI AABJICHUS.
28. IIpenoxpanurenbpHble KIanaHbl, UX HA3HAYEHHUE U YCTPOMCTBO.
29. ®unpTpsl, IPUMEHSIEMBbIE HA CTAHLIUAX MOATOTOBKH Ta3a K TpaHcnopTtupoBanuto u I'PC.
30. ®unwTpsl, npumensiemsie Ha ['PIT u I'PIILI. 1.
31. I'a30BBI€ MIINTHI, UX TUIIBI U YCTPONCTBO.
32. BoonarpeBaresbHble T'a30Bble TPUOOPHI.
33. OronuTenbHbIe ra30BbIe MPUOOPHI.
34. T'a30BbIe rOpenky. TUIBI Fa30BBIX TOPETIOK.
35. l'openku ¢ mpeaBapuUTEIbHBIM CMENIEHUEM Ia3a, UX Ha3HAYEHUE U YCTPOMCTBO.
36. IlogoBble rOpenKU U UX yCTPOHCTBO.
37. KoMOMHUPOBaHHBIE FOPENIKH.
38. MckyccTBEHHBIE ra3bl U UX POUCXOKICHHUE.
39. Tlony4yeHue CKMKEHHBIX yIiIeBoJopoIHbIX ra3oB (CYT).
40. UcnonszoBanue CYT'. PaznuuHble mpornaH-OyTaHOBBIE CMECH.
41. TpancnoptupoBanne CYT.
42. I'azonanonuutenbhbie cranimu (IHC), ux ¢GyHKIUU U yCTPOICTBO.
43. ['a303anpaBOYHbIC CTAHIUH.
44. T"'a30Bble OAIIOHBI U1 XpaHeHus: 1 TpancnopTupoBanust CYI U cxKaThIX MPUPOAHBIX Ta30B.
45. N'a300a)sTOHHBIE YCTAaHOBKH.
46. Cxunxennble npupoansie rassl (CII).



47. Ilpumenenue, npeumyuiectsa U Hegocrtatku CIII' o cpaBHEHMIO C CyXHUM IIPUPOIHBIM Ira3oM.
48. [Tonyuyenue u TpancnoptupoBanue CIII'.
49. TpeboBaHMe MPH MPOKIAKE PA3THUHBIX Ta30BBIX CETEH.
50. YcTpoiicTBO Ta30npoBoia U3 MOJIMAITUIICHOBBIX TPYO.
51. TpeboBaHUs MPH YCTAaHOBKE ra30moTPeOISIONIEro 000py10BaHUS.
52. cnonib30BaHUe PHEPTUU CKATOTO Ta3a. Beimenenue ®Kuakoi Ghpakiuu.
53. Jlerannepsi.
Jlis  caMOCTOSITENIbHOM pa0OThl MCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUA [0 OCBOEHUIO
JUCUUIIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHON HUYKE OCHOBHOW U JOTIOJHUTEIBHOM JTUTEPATYPHI.

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

He mianupyercs.

4.1.2.6. IlpumepHbIii IepeYeHb TeM KypPCOBBIX padoT (IIPOEKTOB)
He nianupyercs.



4.2 ®opma 00yuyeHHA: OYHO-3204YHAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoem- Jexk- Hpaxru- | Jlabopa- Koncyab- (KOHTaK- MPOMEKYTOYHOr0
KOCTb, qyecKue TOPHBbIE KonT- CPC,
Cemectp umu, Taums, THas KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
o qac. wac yac gac. padora), 3ad4., 3a4. C 01I.)
o : : qac.
6 180/5 8 6 4 0,6 18,6 152,75 Ik3.(8,65)
Hroro | 180/5 8 6 4 0,6 18,6 152,75 8,65
4.2.1. CTpyKTypa IMCHUNINHBI
KonraktHas pabora
00yJaromuxcs ¢ <
MeJArornIecKuM pabOTHUKOM 5
_ Q dopma TeKyIero
5 = E g" KOHTPOJIIS
= & S 3 = ES ycreBaeMocTH (TI0
Ne Paznen (Tema) 3 § gl 8 S| 4 = HeJIesIM
i\t JIUCIUIUTAHBI | E| o 2| o &| E| & S | cemectpa), popma
@) = S| g E 2| 8| & S MPOMEKYTOUHOM
5) 9 2 al = >| = N aTrecTauu(mo
= ] o = O o [5)
2 5| S| ¥ | = g cemecTpam)
El & & S s
4 o = = @)
S| B
ol §
==
1 JloObrua u 6 2 21 TEKYIIMH, pyOeKHBIH
TPaHCIIOPTUPOBAHHE KOHTPOIIE
MIPUPOJTHOTO Ta3a
2 ['oponckue cuctemMbl 6 | 2 42 | Texkyuwi, pyOeKHbIi
ra30CHA0KEHHS KOHTPOIIE
3 [Torpebnienue raza 6 | 2 42 | Texyuuii, pyGexHbii
KOHTPOJIb
4 TeopeTnyeckne OCHOBBI 6 | 2| 2 18 | rexymwmii, pyGexkmbiid
CKWTaHus ra3a KOHIPOTE
5 I'asocna0xeHnue 31aHni 6 2| 2 18 TeKyLUHH, PyOexKHbIA
KOHTPOJIb
6 l'azocHabOxxeHue 6 11,75 | Texymmii, pybexHsiii
MTPOMBIIIIIICHHBIX KOHTPOI
NPEAIPUATHI
Bcero 3a cemectp 180| 8 | 6 + 4 10,6 152,75 DKk3.(8,65)
Hroro 180 8 | 6 4 10,6 | 152,75 8,65
4.2.2. CoaepkaHue TUCUMILIMHBI
4.2.2.1. llepevyeHnb JeKuni
CemecTtp 6
Paszoen 2. I'opoockue cucmemvi eazocHabiceHus
Jlexnus 1.

I'oponckue cucremsl razocHabkeHus (2 aca).
Pa3zoen 3. I[lompebnenue caza
Jlexknus 2.

["azoperynsaTopHbIe MYHKTHI U YCTAaHOBKH (2 4yaca).




Paszoen 4. Teopemuueckue ochogbl cocueanus 2aza
Jexnuusn 3.

I'openue razoobpaznoro Torumaa (2 vaca).
Paszoen 5. I'azocnaboicenue 30anui
Jeknusda 4.

l"azocHabxenwue 3qanuii (2 yaca).

4.2.2.2. IlepeyeHb NPAKTUYECKHUX 3AHATHI

Cemectp 6
Pasoen 1. Jlobvlua u mpancnopmuposanue npupooHo2o 2aza
IpakTnyeckoe 3ansiTue 1.

Omnpenenenue CBOMCTB ra3o00pa3Horo Torumaa (2 gaca).
Pazoen 4. Teopemuueckue ocHoswl coicueanus 2aza
IIpakTuyeckoe 3ansaTHe 2.

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

OmnpeneneHne roJ0BOr0 Pacxo/ia TETIUIOTHI M 9aCOBOTO Pacxo/1a ra3a KaxJI0ro KBapraia
ropoja npu norpedjeHny ra3a B KBapTupax (2 yaca).

4.2.2.3. Ilepeuennb J1adopaTOpPHbIX padboT
He mnanupyercs.

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOANYECKOE O0eceyeHre CAMOCTOATEIbHOM

padoThbI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:

1. IIpupoaHbIe U HCKYCCTBEHHBIE TOPIOYHE Ia3bl U UX COCTAaB.

2. 3anexxu ¥ MECTOPOKICHHUS IPUPOJTHOTO Ta3a.

3. YCTpoiCTBO ra30BbIX CKBAXKHH.

4. bBypenue ckBaxkuH. PoTopHoe U TypOuHHOE OypeHHe.

5. TpeGoBanus k moTpediIsseMOMY MPUPOTHOMY ra3y U MOATOTOBKA Tra3a K
TPAHCIIOPTUPOBAHMIO B MArUCTPaIbHBIX Ta30IPOBOIAX.

6. OuncTKa raza oT TBEpAbIX IPUMECEH.

7. Ocy1ika mpupoIHOTO Ta3a crocodom adbcopOimm.

8. OnopupoBaHue MPUPOTHOTO ra3a. Y CTPOMCTBA IS OJTOPHPOBAHUS.

9. YCTpoiCTBO N OCHOBHBIE AJIEMEHTHI MaruCTPaIbHBIX Ia30IIPOBOIOB.

10. KomnpeccopHble cTaHIIUH.

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

12. Tlotpebnenue raza. ['paduku motpedieHus.

13. Koaddunrentsl HepaBHOMEPHOCTH NOTPEOIEHHUS ra3a U X UCIOJIb30BAHUE.

14. Xpanenue npupoaHoro ra3a. ['a3oBbsie XpaHWINIIA.

15. Knaccudukanus ropoJICKuX Ta30BbIX CETEeH M0 Ta30AMHAMHYECKUM XapaKTepPHUCTUKAM.

16. Knaccudukanust TopoACKUX ra30BbIX CETEH MO UX PACIOJIOKEHUIO U CIOCO0Y MPOKIIaIKH.

17. IlonzeMHas1, Ha3eMHasi M HaJ[36MHasl IPOKJIAJKU Ta30BbIX CETEN.

18. Omnpenenenne pacueTHBIX PACXOA0B ra3a Ha y4acTKax ra3ornpoBoja Inpu
COCPEIOTOUEHHOM 0TOOpE Ta3a.

19. Omnpenenenne pac4eTHBIX PACXOA0B ra3a Ha y4acTKax ra3omnpoBoja pyu paBHOMEPHOM
pacrpeneneHun.

20. I'mppaBnrueckue MOTEPU NABJICHUS IPU JBUKEHNH ra3a B ra30lpoBOJIaXx.

21. PacuetHsie popMyIbl A1 ONpEeSICHHs THAPABINYECKUX ITOTEPh Ha Ta30IpOBOJaX
HU3KOTO U BBICOKOTO JaBJICHUH.

22. I'mapaBIn4ecKuil pacyeT KOJIbIEBBIX Ia30BbIX CETEH.

23. OcoOeHHOCTH MPHU pacueTe BHYTPUAOMOBOTO Ta30IIPOBO/IA.



24. Paznuuus IpU pacuyeTax HapyXHbIX U BHYTPEHHHUX Ta30BbIX CETEH, CETEH BBICOKOIO U
HU3KOT'O TABJICHUM.

25. IlpuGopsl u cxembl X pacronoxenus Ha ['PI1.

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

27. KoMOMHUPOBAaHHBIE PETYIIATOPHI AABICHHS.

28. IIpenoxpaHuTtesibHbIC KJallaHbl, X Ha3HAYEHUE U YCTPOMCTBO.

29. OunbTpsl, IPUMEHSIEMbIE Ha CTAHIIUAX MMOJrOTOBKH raza K Tpancnoptuposanuio u ['PC.

30. ®unbTpsl, npuMensiembie Ha ['PIT u I'PIILLL. 1.

31. I'a30BbI€ IJIUTHI, UX TUIIBI U YCTPOHCTBO.

32. BogonarpeBareabHbIE Ta30BbIC IPUOOPHI.

33. OronuTeNbHBIE Ta30BbIe TPUOOPHI.

34. I'a3oBbIe ropesku. TUIBI Ta30BBIX TOPEIIOK.

35. I'openku ¢ npeBapuTEIbHBIM CMEIICHUEM ra3a, X Ha3HauY€HUE U YCTPOUCTBO.

36. [lo10BBIE TOPEIIKU U UX YCTPOUCTBO.

37. KoMOMHUPOBaHHBIE TOPEIKH.

38. MckyccTBEHHBIE Ta3bl U UX POUCXOKICHUE.

39. Ilony4yeHue CKMKEHHBIX YIIIeBOOpOaAHbIX ra3zoB (CYI).

40. Ucnonw3oBanue CYI'. Paznuunble nponaH-OyTaHOBBIE CMECH.

41. TpancnoptupoBanue CVYT'.

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

43. 'a303anpaBOYHbIC CTAHIIUH.

44. T"a3oBble OaIOHBI A XpaHeHus U TpancnoptupoBanus CYIT U c:kaThIX TPUPOIHBIX
ra3os.

45. I'a300a/17I0HHBIE YCTAaHOBKH.

46. Cxwmxennble npupoansie rassl (CIID).

47. Ilpumenenue, npeumyuiectsa u Hepoctatku CIII mo cpaBHEHUIO ¢ CyXUM NPUPOIHBIM
ra3zom.

48. Ilomyuenue u tpancnopruposanue CIII.

49. TpeboBaHue MpHU MPOKIAIKE PA3ITHMUHBIX TA30BBIX CETEH.

50. YcTpoiicTBO ra3onpoBo/ia U3 MOJIUITHIEHOBBIX TPYO.

51. TpeboBaHus mpH yCTaHOBKE ra30MOTPEOISIONIEr0 000py10BaHUS.

52. Vicionb30BaHUe SHEPTUU CKATOTO raza. Beinenenue »xuakoi Gppakuuu.

53. Jlerannuepsi.

Jlis caMOCTOSTENbHOM paboOThl HMCHONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOECHHUIO
JUCIUIUIMHBI U U3JIaHUS U3 CIKCKA MPUBEICHHON HUKE OCHOBHOM U JIOMOJHUTENBHOM TUTEPaTypHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP
1. KomnoHeHTHI ra3000pa3HOToO TOTUIMBA.
. Cuctemsl razopacrnpeieleHus 1 ra3ornoTpedaeHusl.
. OCOOEHHOCTH TPACCHPOBKH Ta30MPOBO/IOB.
. I'myOGuHa npoKiIa Ky ra30npoBOIOB, IepecedyeHne KOMMYHHUKAIIUHA.
. IH>xeHepHbIe KOHCTPYKIIUU B COOPY>KEHHS Ha Ta30IPOBOIaX.
. BHyTpeHHue razonpoBopl.
. ImxeHepHbIe KOHCTPYKIUY TSl BHYTPEHHUX CUCTEM T'a30pacIipe/elIeHusI.
. 'azoucnone3ytomee 060pya0BaHUe I OBITOBBIX MOTPEOUTENEH.
9. lNazoucmnonp3yroriee 000pya0BaHUE 1T KOMMYHAJIBHO-OBITOBBIX M MPOMBIIIJIEHHBIX
notpeOuTenei.
10. Cuctemsl razopacnpenenenus u razonorpednenus CYT.
11. TpeGoBanus Kk MaTepuagaM U 00OPYAOBAHHIO JIJIsl CUCTEM ra30pacipe/eeHusl.
12. 3anopHas apmarypa.
13. Cxembl ra30cHA0XKEHUS U TOJ0BOE OTPeOIeHHE ra3a, BUABI KAaTErOpHii MOTpeOuTeNei.
14. Onpenenenue pacxo/a raza *XuibIMH, KOMMYHAJIbHO-OBITOBBIMU U MPOMBIIIIEHHBIMU
3/TaHUSIMU.
15. YkpymHeHHBIE TOKa3aTeIu Ta30MoTPEOICHHS.
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16. PacueT TyIMKOBBIX Ira30MpOBOJIOB.

17. Pac4eT KOJbLIEBBIX ra30MPOBOJIOB.

18. PacueT cmeniaHHbIX Tra30IpOBOIOB.

19. Perynsarop naBieHus.

20. ®unbTpsl: OnpeaeneHne, Ha3HauYeHHEe, cxema padoThI.

21. TexHoJsiorust yuetsl pacxoja rasa.

22. TIpoMBbIlIUIEHHBIE CUCTEMBI Ta30CHA0KEHUE U KIIacCU(UKaIus.
23. Crioco0sl cxKUraHus rasa.

24. T'openku quddy3MOHHBIC, MHKEKIIMOHHBIE, CMECUTEIIbHBIE.
25. OCHOBHBIE TEXHOJOTUHU ra30pacipeIeICHusI.

4.2.2.6. IlpumepHblii IepedyeHb TeM KYPCOBBIX padoT (IPOEKTOB)
He mianupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHHU

Hcnonp3oBanne  mpoOIEeMHO-OPUEHTHPOBAHHOTO — MEXKIUCIMIUIMHAPHOTO  MOAXOAa K
U3YYEHHUIO  JTUCHHIUIMHBI TPEAyCMAaTPHBAECT KOMIUIEKCHOE OCBOCHHE METOJIOB aBTOMAaTH3AIMU
NPOIIECCOB M CUCTEM TeIUIOra30CcHaOXeHUss W BeHTWISIIUU. CHCTEMHAas METOJOJIOTHS PEUICHHUS
poOJIEeMHO-OpPUEHTHPOBAHHBIX MPHUKJIAAHBIX 33/1a4 00ECTIEYMBAECT KAY€CTBO M MOJIHOTY TOTOTOBKH
CIEIHUAIMCTOB B 00J1aCTH CTPOUTENLCTBA MO npodmito "TernorazocHab)eHne U BEHTHIIALUS "

[Ipu mpoBeneHNH ayAUTOPHBIX 3aHSATHH MPEAIIONATaeTCsl UCTIONb30BaHUE PA3IUYHBIX (popm
o0OyueHus:

- maccuBHas (opma (KiIaccudeckas JeKIHs);

- aKTHBHAs (opma (MCIOIH30BAHNE MEXAHU3MOB B3aUMOJICHCTBUS C YYAIIUMHUCS U KOHTPOJIS
YCBOECHUS 3HAHUH, HAIIPUMED, B BUJIE JTHOO0 “IeKIUU-0ece s, TU00 “JIeKIMH-TUCKYyCCUn);

- HHTEepaKTUBHAs (hopMa (rpyIIOBbIC TPEHUHTH, Case — 3aaHus, ICTIOBbIC UTPHI).

6. OnleHOYHBIE CPeACTBA AJIfl TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH,

HpOMe)KyTOqHOﬁ aTTeCTallui MO0 uTOraM OCBOCHHUA JUCHMUIIJINHBI.
@DOH/IbI OIIECHOYHBIX MATEPHAIIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HH(GPOPMAITMOHHOE o0ecnieuyeHne JUCHHUIIMHBI.

7.1. OcHOBHAasl y4eOHO-MeTOAMYECKAS JIUTEPATypa MO AMCHUILIIMHE

1. ITpoexTrpoBaHKE TOPOJICKUX U MOCEIKOBBIX PACHPEACTUTEIbHBIX CUCTEM I'a30CHA0KEHNUS
yueOHoe mocobue / cocraButenu B. H. MenbkymoB [u np.]. — Boponex : Boponexckuii
rOCyJapCTBEHHbIN apXUTEKTYpPHO-CTpOUTeNbHbI yHUBepcuter, ObC ACB, 2015. — 49 c. -
http://www.iprbookshop.ru/55056

2. Cycnos, [I. FO. T'azocHabxenue : yuebHoe nocoodue / J[. FO. Cycnos, b. @. [loanopunos,
JI. A. KymeB. — benropon : bearopoJickuil rocy1apCTBEHHbBIN TEXHOJIOTUYECKAA YHUBEPCUTET UM.
B.I'. llyxoBa, ObC ACB, 2015. — 265 c. - http://www.iprbookshop.ru/66647

3. KommakoBa, H. B. Tl'azocHaGxkenme : yueOHOoe mocodme / H. B. Kommakopa, A. C.
KonmnakoB. — ExatepunOypr : Ypansckuii ¢penepansubiii yausepcurer, 9bC ACB, 2014. — 200 c.
- http://www.iprbookshop.ru/68425

4. I'azocHabxeHue pailoHa ropoja : yuebHoe nocooue / H. A. HoBonammuna, /[. H. Baty3os,
E. b. ®unarosa [u ap.]. — Camapa : Camapckuil rocyaapCTBEHHBIM TEXHUYECKUH YHUBEPCHUTET,
3BC ACB, 2018. — 126 c. - http://www.iprbookshop.ru/90469

5. Kynunos, A. A. Pacder u npoekTHpoBaHHE CUCTEM T'a30CHA0XKEHHUd : yueOHoe mocodue /
A. A. Kyaunos, C. K. 3uranmmua. — 2-e u3a. — Camapa : Camapckuil rocyaapCTBEHHBIH
texundeckuii yausepeutet, 96C ACB, 2020. — 65 c. - https://www.iprbookshop.ru/105231



7.2. JlonoJIHUTEIbHASL Y4e0OHO-MeTOANYeCKasl JUTEPATYPAa 10 AUCHHUILIHHE

1. Cy6xankynoB, @. ®@. ['a3ocHabxenue : madopatopHslil mpakTukyMm / @. @. CyOxaHKYIIOB,
M. b. Xamme, P. M. T'amueB. — Kazans : Kasanckmii HallMOHAJIBHBIA HMCCIIEHOBATEIIHCKUM
TeXHOJIOTHUecKui yHuBepcurtet, 2008. — 95 ¢. - http://www.iprbookshop.ru/61837

2. Mensenena, O. H. I'azocnabxenue : yueonuk / O. H. MeneneBa. — Mocksa : Aii [Tu Ap
Menua, 2022. — 845 c. - https://www.iprbookshop.ru/120934

3. Mengenera, O. H. I'azocHabxxenue. [IpoekTrpoBanue razopacrpeaeuTeIbHbIX CUCTEM :
yu4e0HO-METOIMYECKOE IMOCOOME TO KYpCOBOMY W JUIUIOMHOMY mpoektupoBanuto / O. H.
MenseneBa. — Mocksa : Aii [Tu Ap Meaua, 2021. — 378 c¢. - https://www.iprbookshop.ru/101762

4. TemnorazocHaO)XeHUE HACEICHHBIX MECT U TMPEeanpusaTHii : ydeOHoe mocobue /
cocrautenn B. H. MenskymoB [u ap.]. — Mocksa : A Ilu Ap Meaua, 2021. — 88 c. -
https://www.iprbookshop.ru/108345

7.3. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YyeMbIX IIPH
OCyLIeCTBJICHUHM 00pa30BaTeJIbHOIO NPOLeCcca M0 AUCHUIINHE, BKIIYas
nepevYeHb NPOrpaMMHOro odecnedyeHusi  HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B oOpazoBarenpHOM  mpolecCe  HUCHONB3YIOTCS  MH(QOPMAIMOHHBIE  TEXHOJIOTUU,
pealM30BaHHBIE  HAa  OCHOBE  HMH(OPMALMOHHO-0OpA30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHHKAIIMOHHON CETH HHCTUTYTA!

- IPEIOCTaBICHUE YIeOHO-METOANYECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHICTBHME YUYAaCTHUKOB 00pa30BaTEeNbHOTO TIpollecca uepe3 JIOKaJbHYI0 CEThb
uHcTutyTa U VIHTEepHET;

- MIPEIOCTaBIIEHUE CBEJICHUN O pe3yibTaTax y4eOHOU JesTeNbHOCTH B DJIEKTPOHHOM JIMYHOM
KaOWHETEe 00yJaroIIerocs.

NudopmannoHHbie ClIPaBOYHBIE CUCTEMBI:

Hexommepueckoe [TaptHEpcTBO "Unxenepsl no OTOILICHUIO, BEHTUJISILIAH,
KOHAWIIMOHUPOBAHUIO  BO3/AyXa,  TEMJOCHAOKEHHIO W CTPOUTENbHOM  Teriodusuke"
https://www.abok.ru/

I"a3npom razopacnpenenenue http://www.gazpromrg.ru
[IporpammHuoe obecrieueHue:
He mpenycMotpeHo.

7.4. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOECHUS TN CIIMILIMHBI
iprbookshop.ru
abok.ru
gazpromrg.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHue U CIUTITHHbI
JlabopaTopus ra30CcHa0KEHUS
I'azocurnanuzarop Testo 316-2; ra3ocurnamuzatop Testo 316-4; HarmsnHOE mocoOue
«Tl"a30BbIil KOTEN»; CTEeHI «['a30BbIN y3em»; CTEHJ Ul U3ydeHHUs padoThl aBTOMATU3UPOBAHHOTO
razopacnpenenurensHoro nynkra C-AI'PII.

JlexinoHHas ayIUTOPUS
[TpoexTop Acer Projector X1285; noyroyk HP.

9. MeToan4yecKkue yKa3aHus M0 OCBOEHUIO JUCHUIINHbBI
JIst  yCHENIHOTO OCBOCHUS TEOPETUYECKOTO MaTepuajia OOydYaroIIMiCs: 3HAKOMHTCS CO
CIIUCKOM PEKOMEHAYEMON OCHOBHOW M JOIOJIHUTEIILHOU JINTEPATyphl; YTOYHAET y IPENOoJaBaTels,



KakUM JONOJHHUTEIbHBIM MOCOOUSM CIIeAyeT OTIATh MPEANOYTCHHE; BEIET KOHCHEKT JIEKUIUH U
npopabaThIBaeT JIEKLIMOHHBIM MaTepHall, M0JIb3ysCh KaK KOHCIIEKTOM, TaK U y4€OHBIMU IIOCOOUSAMH.

Ha mnpaktuueckux 3aHATUAX IIPOWICHHBIM TEOPETUYECKUM MaTepual IOAKPEILIAETCS
pelIeHHeM 3a/Jad [0 OCHOBHBIM TeMaM JAucuumuiuHbl. Kaxmoil noarpynmne oOyuarommxcs
IpernoiaBaTesb BBIJACT 3aJady, CBA3AHHYIO C pa3pabOTKOH cucTeMbl Ta3ocHaOxeHus. B KoHie
3aHATUS oOydyaroliue JEeMOHCTPUPYIOT IOJYYEHHBbIE pe3yiabTaThl IMpenojaBaTelal0 U  IpH
HEOO0XOIMMOCTH JIeNal0T paboTy Ha/l OIIMOKAMHU.

CamocrodrenbHas paboTa OKa3blBa€T Ba)KHOE BIMAHHE Ha (POPMHUPOBAHUE JIMUYHOCTH
OyIyIIEero CrenuanucTa, OHa MIIaHUPYeTCsS 00YJIarOIIMMCS CaMOCTOSTENbHO. Kax bl oOyuaronuiics
CaMOCTOSITENILHO ONPEAEISeT PeKUM CBOEH pabOThl M Mepy TpyAa, 3aTpaylMBaeMOro Ha OBIJIAJCHUE
y4eOHBIM CO/Iep)KaHUEM JUCHUILIMHBL. OH BBINOJHSET BHEAYAUTOPHYIO paboOTy W HU3yueHHE
pa3zesnoB, BHIHOCUMBIX Ha CaMOCTOSATENIbHYIO PaldoTy, MO JUYHOMY HHAMBHIyalbHOMY IUIaHY, B
3aBHCUMOCTH OT €T0 MOJArOTOBKH, BPEMEHH U APYTHX YCIOBHUI.

dopmMa 3aKITIOUUTENILHOTO KOHTPOJSI HPU NPOMEXKYTOYHOM arTecTauuu — dSKk3aMeH. Jlis
IPOBEICHUS MPOMEKYTOYHOM aTTeCTAIlK MO JAUCIUILINHE pa3paboTaHbl (HOHI OLEHOYHBIX CPEACTB
U OaJuIbHO-pEMTHHIOBas CHUCTEMa OLIEHKM Y4YeOHOW JesTeNbHOCTH CTyAeHToB. OleHKa 110
JTUCHUTUTMHE BBICTABISETCS B MH()OPMAIMOHHOW CHCTEME M HOCHT HMHTETPHUPOBAHHBIA XapakTep,
YUUTBIBAIOIIMNA pEe3yJIbTaThl OLEHUBAHUS YYacTHUs CTYJIEHTOB B ayJUTOPHBIX 3aHATHUAX, KauecTBa U
CBOECBPEMEHHOCTH BBINIOJIHEHHS 3aJaHU B XOJ€ H3YYCHHS TUCHUIUIMHBI W TMPOMEKYTOUHOU
aTTeCTallHH.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO
08.03.01 Cmpoumenbcmeo v mpOGUITIO TIOATOTOBKH 1en102a30CHabMCeHUe U 8eHMUIAYUS
Pabouyto nporpamMmmy coctaBui K.m.H., doyeum Lllapanos P.B.

[IporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kadeapsl 75

npoTokoa Ne 16 ot 15.05.2024 ropa.
3asenytomuii kapeapoit 7h Illapanos P.B.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OZOOpeHa Ha 3aceJaHWu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 6 ot 21.05.2024 rona.
[Ipencenarens komuccuun MCO Kanunuuenxo M.B.
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
I'azocHa0xxenue

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

o JMCIUIIJIMHE

[IpuposaHble U HCKYCCTBEHHBIE TOPIOYME ra3bl U UX COCTAaB.

3alie’)Ku 1 MECTOPOKACHUS IPUPOJHOTO Ta3a.

YCTpoicTBO ra30BbIX CKBaXKHH.

bypenue ckBaxkun. PoropHoe u TypOuHHOE OypeHue.

TpeboBanus xk moTpedIsieMOMY IPUPOJHOMY ra3y M IMOATOTOBKA T'a3a K TPAHCHIOPTUPOBAHUIO
B MarucCTpaJIbHbIX Ia30MPOBOAAX.

Ouncrka ra3za oT TBEpAbIX IPUMECEH.

Ocy1ika npupoaHOTOo Tra3a crmocoooM adcopOInH.

OnopupoBaHue IPUPOTHOTO raza. Y CTpOMCTBa JJis OAOPUPOBAHUS.

VY CTpoiCTBO U OCHOBHBIE 3JIEMEHTHI MaruCTPaibHbIX ra30IPOBOJIOB.

Kommnpeccopssie cTaHINH.

I"azopacnpenenurensusie cranuuu (I'PC), ux Ha3HaueHUE U YCTPOKMCTBO.

[Torpebnenue ra3a. ['paduku norpedieHus.

Koaddunmentsl HepaBHOMEPHOCTH NOTPEOIEHUS ra3a U UX UCIOJIb30BaHUE.

XpaHeHue NPUPOJHOTro rasza. ['a3oBble XpaHWINIIA.

Knaccudukanus ropoJiIcKux ra3oBbIX CETeH 1Mo ra30MHAMUYECKUM XapaKTePUCTUKAM.

Knaccugukanus ropoIcCKuX ra3oBbIX CeTel M0 X PacHOI0KEHUIO U CIIOCO0Y MPOKIIAIKH.

[Ton3zemHast, Ha3eMHas U HaJ3eMHasi IPOKIIAJIKU ra30BbIX CETEH.

OmnpeneneHne pacdeTHBIX PAcXoJ/I0B raza Ha y4yacTKax ra3ornpoBoJia IPU COCPEAOTOUEHHOM
oTOope raza.

OmnpeneneHne pacyeTHBIX pPACXOJOB ra3a Ha ydyacTKax ra3olpoBOAa IMPU PaBHOMEPHOM
pacnpeneneHun.

I'unpaBnuueckre NoTepy JaBiIeHUS MPU ABHKEHUU T'a3a B ra30IpOBOIAX.

Pacuetnbie Gpopmynsl IS onpenereHus THAPABINYECKUX MOTEePh Ha ra30MpoBOIaX HU3KOTO
Y BBICOKOT'O JJaBJICHHIA.

I'mapaBnuueckuii pacyeT KOJIbLIEBBIX Fa30BbIX CETEH.

Oco0eHHOCTH TTPU pacueTe BHYTPUIOMOBOTO Ta30IIPOBO/IA.

Paznuuus npu pacuerax HApyKHBIX M BHYTPEHHUX Ta30BbIX CETEH, CeTel BBICOKOTO M
HHU3KOTO JIaBJICHUMN.

ITpuGops! u cxembl ux pacrnonoxenus Ha ['PII.

Perynstops! naBnenus, ux Ha3HaY€HUE, TUIIBI U YCTPOUCTBO.

KoMOuHMpoBaHHBIE PETYIATOPHI 1aBICHHUS.

[IpenoxpanuTenbHble KiIaaHbl, UX Ha3HAYEHUE U YCTPOUCTBO.

OuibTphl, NPUMEHSEMbIE Ha CTAHLIMIX MOATOTOBKU rasa K Tpancnoptuposanuto u I'PC.

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

["a30BbIe MIIUTHI, UX TUIIBI U YCTPOUCTBO.

BomonarpeBarenbHbie Ta30BbIE PUOOPHI.

OTtonuTtenbHbIE ra30BbIE TPHOOPHI.

I"azoBbIe ropenku. TUIBI Ta30BBIX TOPEIIOK.

lNopenku ¢ mpeaBapUTEIbHBIM CMEUIEHUEM T'a3a, UX HA3HAYEHUE U YCTPOUCTBO.

[TooBBIE TOPENTKU U UX YCTPOKCTBO.

KoMOnHMpOBaHHBIE TOPENKH.

HckyccTBeHHBIE Ta3bl U UX TPOUCXOXKACHHUE.

[Tonmy4yeHue CKMKEHHBIX YTIeBOOPOIHBIX ra3oB (CYT).

Ucnons3zoBanne CYI'. Paznuunbie mponaH-0yTaHOBBIE CMECH.

TpancnoprupoBanue CYT'.

lNazonanomuautensubie ctanuu (I'HC), ux GyHKIMH 1 yCTPOHCTBO.

l"a303ampaBoyHbIE CTAHIIUY.



I"a3oBbIe OaymuIoHBI 1711 XpaHeHus U TpaHcnoptupoBanust CYI™ u ckaThIX MPUPOTHBIX Ta30B.
l"a3z00am0HHBIE YCTAHOBKH.
Cxumxennble npupognsle rasel (CIITY). Ux npuMeHeHue, npeumMyniecTBa U HEJOCTATKU I10

CPAaBHEHHIO C CyXUM IIPUPOJIHBIM Ia3oM.
[Tonyuenue u tpancnoptupoBanue CIII.
TpeGoBanue npu MNpOKIAAKEe pa3IMUHBIX Ta30BbIX CeTed. YCTPOHCTBO TIa3ompoBoja M3

MOJIUATUIICHOBBIX TPYO.

TpeboBaHusI TP yCTaHOBKE ra3onoTpedstoniero o00py0BaHusl.
Vcnonp30BaHue SHEPTHH CKAaTOro ra3a. Beinenenue xxuakoi ¢ppakuuu. Jleranaeps.

OO0uree pacnpenesieHue 0a/JI0B TeKYIIEro KOHTPOJISA M0 BUAAM Y4eOHBIX padoT /sl CTy/IeHTOB

Pl THHI-KOHTPOD | 2 HpaKTH‘leCKHXUpa(;OTBI, 15
MIPOMEKYTOUHBIH TECT

P eI THHI-KOHTOITH 2 3 HpaKTI/I‘leCKI/Ivaa60TbI, 15
MIPOMEKYTOYHBIA TECT

P THHT-KOHTPOITD 3 3 HpaKTI/IIIeCKI/IXupaﬁOTBI, 15
MIPOMEKYTOUYHBIH TECT

[Tocewmenne 3ansaTurii 5

CTYJICHTOM

JlononHUTEbHBIE OATLIBI 5

(OoHychI)

BrinonHenue ceMecTpoBOro

IJIaHa CaMOCTOSITEIIbHON )

paboThl

2. I[IpoMeskyTOUHASI aTTECTALMS 110 IMCIUIIHHE
IlepeueHs BONMPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYecKHX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu

[Iepeyens BOopocoB:

IK-1
bnok 1 (3HaTh)

HAJIUYHH)

OnopupoBaHue IPUPOTHOTO raza. Y CTPOMCTBA I OAOPUPOBAHUS.
VY CTpoiCTBO U OCHOBHBIE 3JIEMEHTHI MaruCTpaibHbIX ra30IPOBOIOB.

Kommnpeccopnsle cTaHIAHA.

l"azopacnpenenurensusie ctanuu (I'PC), nx Ha3HaueHHE U YCTPOUCTBO.

[IpupoaHbie U HCKYCCTBEHHBIE TOPIOYHE Ia3bl U X COCTAaB.

3anexu 1 MECTOPOKAEHUS IPUPOTHOTO raza.

Y CTpoicTBO ra30BbIX CKBAXKHH.

Bypenue ckBaxxut. PoropHoe u TypOuHHOE OypeHue.

OmpeneneHne pacyeTHBIX PAcXOJOB Ta3a Ha ydacTKax Ta3olpoOBOJA IPU PaBHOMEPHOM

pacipeaciCHuu.

FI/I)IpaBJ'II/I'-IeCKI/Ie MMOTCPU JABJICHUS IPU ABUKCHUH I'a3da B I'a30IIpOBOAAX.
PacueTrHnie (I)OpMy.]'IBI IJId OTIPCACIICHUA THAPABINYCCKUX ITOTCPb HAa ra3onpoBOAax HHU3KOI'O

7 BBICOKOTO JaBJICHUMH.

FI/I,Z[paBJ'II/IquKI/Iﬁ pacyCT KOJBIEBLIX I'a30BbIX CEeTeH.

binok 2 (ymersn)

OCoOEHHOCTH TIPU pacdeTe BHYTPUIOMOBOTO ra30mpoBO/a.




Pasnuuus npu pacyerax HapyKHbIX M BHYTPEHHUX Ta30BBbIX CETEH, CETEHd BBICOKOIO H
HU3KOT'O TABJICHUM.

[TpuGops! u cxembl ux pacrnonoxenus Ha ['PIL.

PerynaTopsl naBieHus, nX Ha3HAYEHUE, TUIIBI U YCTPOUCTBO.

KomOnHupoBaHHbIE PETyISTOPHI I1aBICHHUS.

[IpenoxpaHuTeNbHBIE KJIANIaHbl, UX Ha3HAYEHUE U YCTPOUCTBO.

OWIbTPHI, NPUMEHSEMbIE HAa CTAHLIMSX IIOArOTOBKY T'a3a K TpaHcnopTupoBanuto u ['PC.

®unptpsel, npumensemblie Ha ['PIT u I'PIIL.

I'a30BbIE IUIMTHI, UX TUIIBI U YCTPOUCTBO.

BononarpearenbHble ra30Bble IPUOOPBHI.

bnok 3 (Bmamets)

OrnpezenieHre pacueTHBIX PacXoA0B rasza. ['uapaBinyeckue pexxuMbl ra30BbIX CETEH.

OmpeneneHue TMOTEPh JABJICHHUS B Ta30MpPOBOAAX. XapaKTEPUCTUKH Ta30BBIX CETEH.
ITocraHoBKa 3a7a4 pacyeTa ra3oBbix ceTel. PacueTHast cxeMa oTJauu ra3a u3 CeTH.

[IpeaBapuTebHOE paclpeeieHue MOTOKOB. PacueT KOJBLEBBIX Ta30BBIX CETEH HHU3KOTO
naBieHus. OcOOEHHOCTH pacyeTa ra3oBbIX CETEH CPEIHEro U BHICOKOTO JaBJICHUS.

[Tonstue o perynstope aaBneHusi raza. Kmaccudukauus perynsaropoB namienus. Pacuer
MIPOITYCKHOW CITIOCOOHOCTHU PETYJISITOPOB AABICHUS.

Pa3menienue ra3operyasTOpHBIX MyHKTOB U YCTAHOBOK. ['a30peryinsTOpHbIC MyHKTHI.

l"azopacnpenenutensusie ctanimu. [logorpes raza va I'PC.

VYhpapneHue  TUAPABIMYECKUMH  PEKUMAMHM M TEXHOJIOTHYECKMMH  IPOIECCaMH
pacrpezenieHus rasa.

YCTpoiCTBO BHYTPHAOMOBBIX Ta30MpPOBOJIOB. XapaKTepUCTUKA ra3oBbIX mpuObopoB. OTBOJ
MPOJIYKTOB CTOPAHUS.

Pa3memnienue 000pyaOBaHHS M COCTaBICHHE aKCOHOMETPUUYECKOH CXEeMbl BHYTPUIOMOBOTO
ra3ornpoBo/ia.

[1K-2

bnok 1 (3HaTh)

[Totpebnenue raza. I'paduku notpedieHus.

KoadduunenTs! HepaBHOMEPHOCTH MOTPEOJICHHS ra3a U X UCHOIb30BAHUE.

XpaHeHue NpUpOJHOro ras3a. ['a30Bble XpaHWINIIA.

Knaccugukanus ropoJckux razoBbIX CeTel MO Ta30JMHAMHUYECKUM XapaKTEePUCTHKAM.

Krnaccugukanys ropoJICKux ra3oBbIX CETeH M0 X PACIIONIOKEHHUIO U CIIOCO0Y MPOKIIAIKH.

Ilon3emHuast, Ha3eMHas U HaJA3eMHasl MPOKJIAIKH Fa30BbIX CETEH.

OmnpeneneHre pacyeTHBIX PACXOJIOB ra3a Ha y4acTKax Ia3olpoBoOJa MPH COCPEAOTOUYEHHOM
otOope rasa.

["a3oBble OamIoHBI U1t XpaHeHus u TpancnoptupoBanust CYI u cxaTbIX MPUPOJHBIX ra30B.

["a306am10HHbBIE YCTAHOBKHU.

Cxumxennble npupoansie rasel (CIITN). Ux npumeHenue, npeumyliecTBa U HEJOCTATKU IO
CPAaBHEHHIO C CyXUM IPUPOJHBIM ra3oM.

[Tonyuyenue u Tpancnoptuposanue CIII'.

TpeGoBanue mnpu MNPOKIAAKEe PaA3IMYHBIX Ta30BBIX CeTed. YCTPOHCTBO Ta3ompoBoja U3
MOJIUATUIIEHOBBIX TPYO.

TpeboBanust MpH ycTaHOBKE ra3onoTpedstoniero o0opy10BaHusl.

Hcnonb30BaHue sHEPTUM CKATOro ra3a. Breinenenue xunkoi ¢ppakuuu. Jletanneps.

OcCHOBHBIE CBOMCTBa M COCTaB MpHpPoJIHOro rasza. Jlobpua u 0OpaboTka MPUPOTHOIO Taza.
TpaHncnopTupoBaHUEe U XpaHEHHE Ta3a.

CxeMbl TOPOJICKUX CUCTEM Ta30CHA0KEHUSI.

TpyOs1, apmaTypa U 000pyIOBaHHE Ta30MPOBOJOB. Y CTPOMCTBO HAPYKHBIX T'a30MPOBOIOB.
3amuTa ra30npoBoA0B OT KOPPO3HUH.

Pacuer romoBoro motpebieHus rasa ropoaoB. Pexum morpeOieHus rasa. PerymupoBanwme
HEpaBHOMEPHOCTH MOTPEOJICHNUS Ta3a.



TpeboBanust xk moTpedIsieMOMY IPUPOJHOMY ra3y U MOATOTOBKA T'a3a K TPAHCIOPTUPOBAHUIO

B MaruCTpajJbHBIX Ia30IIpoBOJax.

OumcTka ra3a ot TBEPbIX IPUMECEH.
Ocy1ika npupoHOTO Ta3a crocoooM abcopOIuH.

biok 2 (ymetn)
OTtomnurenbHBIE Ta30BBIE MPUOOPHI.

I"a3oBble ropenku. THIBI Ta30BBIX TOPENIOK.
lNopenku ¢ mpeaBapUTEIbHBIM CMEIICHUEM T'a3a, UX Ha3HAYCHHUE U YCTPOUCTBO.
[TomoBBIE TOPENIKU U UX YCTPOUCTBO.

KomOnHupoBaHHbIE TOPETIKH.

HckyccTBeHHBIE Ta3bl U UX TPOUCXOKACHUE.
[TosydyeHune CkKMKEHHBIX YIIIeBOAOPOAHBIX Ta30B (CYT).
Hcnons3zoBanne CYI'. Paznuunbie mponaH-0yTaHOBBIE CMECH.

TpancnoprupoBanue CYT'.

I'azonanonnurensusie ctanuuu (I'HC), ux GpyHKIMM U ycTpOHCTBO.

["a303ampaBoYHbIE CTAHIIUY.

bnoxk 3 (Bnanets)
Pacuer BHYyTpHUIOMOBOM ra30Boi ceTH. Pacuer 1bIM0X0/10B
Pacuer mpoaykToB cropanus. OnpeeneHne TeMnepaTypbl CropaHusi.
TennoBoe BocriameHeHue. BeIHYXI€HHOE 3aKUTaHue.
Knaccudukanms razoBsix ropenok. Kparkas xapakTepucTHKa Ta30BbIX TOPEIOK.
OcHOBBI pacueTa aTMOC(EPHBIX TOPEIIOK.
Pacderbl TypOyJIeHTHBIX U IMOJOBBIX TOPEJIOK. ['a30roperouHbie yCTpOWCTBa OTOMUTEIBHBIX
KOTJIOB. ['a30ropenoyunble ycTpoiCTBa IPOMBIIUICHHBIX MEYEH.
CxeMbl 00BSI30YHBIX Ta30MPOBOOB HA KOTJIaX U B TEYaX.
ABTOMAaTH3a1Ms TA30MCIIOJIb3YIOIINX YCTAHOBOK U arperaTos.

MeTtoauyeckue MaTepHabl, XapaKTePHU3YOIIHe NPOLEAYPbI OLleHUBAHUS

WHauBUyanbHBIH ceMECTPOBBIN PEHTHHT CTyA€HTa (POPMHUPYETCSl HAa OCHOBE JCHCTBYIOIIETO
B BVY3e [lonoxenus "O mnpoBeaeHMM TEKYIIETO KOHTPOJSI YCIEBAEMOCTH M IPOMEXYTOUHOM
aTTecTanuu odyyarommxes'.
[IpomexyTouHas aTTecTalus OCYIIECTBISETCS MyTeM (OPMHUPYIOTCS WHIUBUIYaTbHBIX
3alaHui JJIs KaXI0T0 CTYZEHTa Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB.
[lo pesynapTaram ¢opMupyercss HWHAUBUAYAIbHBIM PEUTHHI CTyJEHTa MO KOHTPOJIbHBIM
HEZENsAM, COBOKYIHOCTb KOTOPBIX COBMECTHO C 3K3aMEHALMOHHBIM PEUTHUHIOM  OIpPENEISAET

HTOTIOBYIO OLICHKY IO JUCIHUILIINHE.

MakcumanbHasi cymma 0aiioB, Habupaemasi CTyICHTOM 10 Auciurumae paBHa 100.

HEOO0XOIMMBIE TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(hOopMUPOBAHEI, BCE
MIPEAYCMOTPEHHBIE IPOTPAMMON
o0y4eHus1 yueOHBIC 3aJaHUS
BBINOJIHEHBI, KAYECTBO UX
BBINOJIHEHUS OLICHEHO YMCIIOM

Onenka | OneHka o nikaie O6ocHOBanue Yposenw

B chopmuposannocmu
Oamnax KomMnemeHnuyui
bonee | «OTamuHO» ConepxaHne Kypca OCBOEHO Buvicokuit yposenn
80 MOJIHOCTBIO, 0€3 MPoOesoB,




0aJI0B, OJIM3KUM K MAaKCHUMaJIbHOMY

66-80 | «Xoporo» Copepxanne Kypca OCBOCHO Ilpoosunymotii
IIOJIHOCTBI0, 63 po0eoBs, ypoeens
HEKOTOPBIC MPAKTUYECKIE HABBIKH
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(OopMHPOBaHBI HEAOCTATOYHO, BCE
MPEyCMOTPEHHBIC TPOTPAMMOM
oOyueHust yueOHbIE 3aaHHs
BBINOJIHEHBI, KAYECTBO BBIMIOJTHEHUS
HU OZIHOTO M3 HUX HE OLIEHEHO
MHUHHUMAJIbHBIM YHCIIOM 0aJllIoB,
HEKOTOPbIC BUJIBI 33JaHUI
BBITIOJIHEHBI C OIIMOKaMK

50-65 | «YnoBnerBopurensHO» | ConeprikaHue Kypca OCBOEHO Ilopozogwuit yposens
YaCTHYHO, HO IPOOEIIBI HE HOCST
CYILECTBEHHOT'O XapakTepa,
HEOOXO/IMMBIE PAKTUYECKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEpPHAIOM B
OCHOBHOM C(hOpMHpOBaHHI,
OO0JIBIIMHCTBO MPEIYCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHUid BHIITOJIHEHO, HEKOTOPBIE M3
BBITTOJTHEHHBIX 33/1aHUH, BO3MOXKHO,
COJIEpIKaT ONTHOKHU

Menee | «HeynosnerBopurenabHo» | CoaepikaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/AMMbIE IPAKTUYECKUE HABBIKU | chopmuposanst
paboThl HE CHOPMUPOBAHBI,
BBITIOJTHEHHBIE yUEOHbIE 3aaHUs
coJiepkaT rpyObie OMUOKH

3. 3aganus B TecTOBOM (popMe 1O TUCHUILINHE
[Ipumeps! 3ananuii:
Kakoit 0CHOBHOI KOMIIOHEHT MPUPOHOTO Taza
- Cocrout Ha 85% u3 merana CH4
- Cocrout Ha 98% n3 merana CH4
- Cocrout Ha 78% u3 azota N2
- Coctout Ha 98% u3 C2H6 u Oyrana

I'ie Ha BHYTPEHHUX ra30MPOBOJIAX JOJKHBI OBITH YCTAHOBIEHBI OTKIIIOYAIOIINE YCTPOHCTBA

- TOJIbKO Ha BBOJIE Ta30MpPOBOJIa B MOMEIEHNN MPHU Pa3MELIEHUH B HEM Ta30pEryJISTOPHBIX
YCTaHOBOK

- TOJIBKO TepeJl KOHTPOJIbHO-U3MEPUTETbHBIMU ITPHOOpaMu

- TOJIBKO TIE€pe]] TOpeJIKaMHU H 3arajbHUKaMH Ia30MCIONb3YIONIEro 000py10BaHUs

- B K&XJIOM U3 MEepEeUHCICHHBIX

Kakum nomkHO OBITH MUHHUMAIbHOE paccTosiHne oT oTaenbHO crosumx ['PIT u T'PIIB mo
000YHMHBI aBTOMOOUIILHOW JJOPOTH B 3aBUCUMOCTH OT BETUYHMHBI IaBIICHUS Ta3a Ha BBOJIEC

- 10 M ipu naBnenuu rasza Ha Bxone B ['PII 1o 0,6 MIla u 15 M npu naBineHuu raza Ha BXOJ€ B
I'PII cBoimre 0,6 MIla cOOTBETCTBEHHO

- 5 M nipu gaBnenuu raza Ha Bxoze B ['PII no 0,6 MIla u 8 M nipu naBjieHuHU ra3a Kka BXOJE B
I'PII cBoime 0,6 MIla cOOTBETCTBEHHO

- 5 M nipu nasneHuu raza Ha Bxozae B ['PII go 0,6 MlIla u 15 M npu naBiieHuu raza Ha BXOJIE€ B
I'PII cBoime 0,6 MIla cOOTBETCTBEHHO



- 10 M ipu 0001 BeTMYMHE AaBJICHUS Ta3a

B razompoBojax, pa3MeIlIEHHBIX BHYTPH KWJIBIX 37aHUN, MaKCUMaJbHOE JaBJICHUE rasa
coctaBiiseT ... Ila

JlonycTuMas BeJIMYMHA IaJCHUSA [ABJICHUS IPU KOHTPOJIBHOW OIPECCOBKE BHYTPCHHMX
ra3onpoBO/IOB IPOMBILUIEHHbIX IPEANPUATHI COCTABIISET ... MM.B.CT. B TeueHUe | yaca

[IpenoxpaHUTENBHBIN 3aMOPHBIN KJIAalaH AOKEH CpadaThiBaTh NPH MPEBBIICHAH BETUIHHBI
MaKCHUMaJIbHOTO padodero nasieHus Ha Beixozae u3 I PII He Gosee uem Ha ...%

ITomabrin IEPECUCHb TCCTOBBIX Sa,I[aHI/Iﬁ C YKa3aHUEM IIPpaBUIIBHBIX OTBCTOB, Pa3MCIICH B Oanke
BOIIPOCOB  Ha  WH(POPMAIMOHHO-00pa30BaTEIbHOM  IMMOPTaJie  HHCTUTYTa IO CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=289&category=23097%2C7465&qgbshowtext
=0&qgbshowtext=1&recurse=0&recurse=1&showhidden=0

OLIGHKa paCcCYUTBIBACTCA KaK ITPOLICHT IMPAaBUJIbHO BBIIIOJIHCHHBIX TCCTOBBLIX SaﬂaHI/Iﬁ N3 ux
o0miero yucia.



