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1. lleanb ocBOeHNSI AUCUUILIHHBI

Henstmu ocBoenust mucruiuimHbl "[a3ocHabxenne" sBuseTcs (HOPMHUPOBAHHE Yy CTYICHTOB
3HAHUM B 00JIACTU CBSI3aHHOW CO CTPOUTEIBLCTBOM M OKCIUTyaTallued Ta30BBIX CETeH 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;

- TEXHHYECKH ¥ JKOHOMHUYECKH OOOCHOBBIBATH TMPUHUMAEMOE Ta30TOPEIIOYHOE
o0opy/soBaHHE M aBTOMAaTH3alMIO JJIsi arperaroB, KOTJIOB W Teuel CTPOUTEIbHOW 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 BoinorHeHuu BKP.

3. [lnanupyemble pe3yabTaThbl 00y4eHHs MO TUCHUILIHHE
[Inanupyemble pe3yapTaThl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIUAMEI U HHANKATOPAMU TOCTHXKEHUST KOMIIETSHIIUN )

dopMupyeMBbIe [Tnanupyemsble pe3yapTaTbl 00yUEeHUs 110 AUCIUIUINHE, B HanMeHoBatme
KOMIIETEHIMH (KO, COOTBETCTBHH C WHJIMKATOPOM JIOCTHIKECHUS] KOMITCTCHIINN OLCHOYHOTO
coJiep:KaHue WHnukatop ToCTHXEHUS PesynbraTel 00y4ueHus 1o cpencrra
KOMITETEHIMH) KOMIIETEHIIUN JVCIUIUINHE
IIK-1 Croco6en [1K-1.2 Bribupaet TuoBsie 3HATh CITIOCOOBI OPTraHU3AUU BOIPOCHI K

BEBITIOJIHATH pa6OTLI 10
MIPOCKTUPOBAHUTIO
CHCTEM
TEIIOra3oCHaA0KEeHUS
U BEHTUJIAIUHA

TEXHUYECKUE PEIICHUS
OTJENBHBIX JJIEMEHTOB H
Y3JIOB CHCTEMBI
TEIUTOCHAOKEHHS
(razocHaOXXeHU,
BEHTHWIAINN) U UX
aJlanTaluo B COOTBETCTBUH
C TEXHUYECKHUM 3a/IaHHEM

razocHabxenns (ITK-1.2)
YMETH BLIOMPATH THIIOBBIE
TEXHUYECKUE PEIICHHUS OTAEBHBIX
SIIEMEHTOB M Y3JI0B CHCTEMBI
ra30CHAa0KEHUs M UX aJIalTallnio B
COOTBETCTBHHU C TEXHUICCKIM
3amanuem (ITK-1.2)
YMETh UCTIOIb30BATh HOPMATHBHBIC
NPaBOBbIC IOKYMEHTHI B
razocHaOkennn (ITK-1.2)

YCTHOMY OHIpOCY

[IK-2 Cnocoben
BBITTOJTHATH
o0ocHOBaHKE
IIPOEKTHBIX PELIEHUI
CUCTEM
TETIOra30CHA0KEH U
U BEHTUJISILIMU

[1IK-2.2 Bribupaet BapuaHTHI
CHCTEMBI TeTIOCHAOKEeHUS
(TrazocHaOXxeHus,
BEHTHWIAINN) Ha OCHOBE
CpaBHEHUSI THITOBBIX
peLIeHUH OTAEIbHBIX
JJIEMEHTOB U y3JI0B

3HaTh OCHOBHbBIE MEPbI Pa3pabOTKH U
MOBBILLIEHUS YCTPOHCTBA
razonpoBoos (ITK-2.2)

YMETh [IPOEKTUPOBATH OOBEKTHI
razocHaOxenus (I1K-2.2)
YMETb BEIOMpaTh BAPHAHTHI CUCTEMBI
ra3oCHa0KeHHUsI HA OCHOBE CPaBHEHUS
THITOBBIX PEIICHUH OTJEIbHBIX
sneMeHToB 1 y310B (ITK-2.2)

BOIIPOCHI K
YCTHOMY OIIPOCY




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

KoHnrakTHas pabora
o0yuaronmxcs ¢ <
MeJarOrTHYECKUM PAOOTHUKOM 5
— Lg dopMa TEKyLIEero
S| 2| = = KOHTPOJIL
El B E w p
B = 3| 2 . § | ycmesaemocTu (mo
Ne ot % 8 Lg = o) HEJEIIM
Pazgen (Tema) nuCIMIUTHHBI Sl < @ = al 4| & = =
o\ 5| S| of gf of | E 5 S | cemectpa), popma
O a S| = 2 | 2 = & | mpoMexyTO4HOI
) 3 % c = 2 g 5 arrecTaruu(mo
= I e = Z| = % ceMecTpam)
E| <
| o E& A 8
< O o
el 2| 8
=l B
1 Jo6brua u 7142 14 | rexymuii, pyGexmuniii
KOHTPOJIb
TPAHCIIOPTHPOBAHKE
MIPUPOTHOTO Ta3a
2 I'opoackue cucremMsl 7|8 25 Texymxzﬁ, T;;?emnbm
KOH JIb
rasocHa0KeHus
[ToTpebnenue raza 714 2 23 | Texymwii, pyGexubiii
KOHTPOJIb
4 TeopeTrnueckre OCHOBBI 7 14|12 o TEKYILIHA, PyGe:KHbIH
KOHTPOJIb
C)KMTaHus Ta3a
5 T"azocHabxeHue 31aHnit 7|6 11 | Texymumit, pyGexasit
KOHTPOJTh
6 l'azocHabxeHue 716 8,8 | mexymmii, pySemunii
KOHTPOITb
MPOMBIIITICHHBIX
IPEATPUITUI
Bcero 3a cemect 180 | 32 | 16 52 (035|908 OK3.(35,65
p
Hroro 180 32 | 16 52 (0,351 90,8 35,65

4.1.2. CoaepskaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHnb JeKUM i

Cemectp 7
Pa3zoen 1. Jlobviua u mpancnopmuposanue npupooHo2o 2aza
Jleknus 1.

l"azoo00pa3noe Torumao (2 yaca).
Jleknus 2.

JloGpIua ¥ TpaHCIOPTHPOBKA Ta3a (2 yaca).
Paszoen 2. I'opoockue cucmemsi eazocHabiceHus
Jleknus 3.

I'oponckue cuctemsl razocHabkeHus (2 aca).
Jlexkumus 4.

KoHcTpyKinu U yCTpOHCTBO Hapy»KHBIX Ta30MPOBOIOB (2 yaca).
Jleknus S.

Jleranu u 000pyI0BaHKE ra30MpoBOIOB (2 vaca).



Jlexknus 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.
lNazocHaOxenue 3maHuil (2 yaca).
Jlexuus 12.
BrrToBBIE Ta30BBIE TPUOOPHI (2 "aca).
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 3aHATHI

Cemectp 7
Pa3zoen 1. Jlobbiua u mpancnopmuposanue npupooHo2o 2a3a
IpakTnyeckoe 3ansitue 1

OcHOBHBIE CBOMCTBA M COCTAB ra3000pa3HOTO TOIUIMBA (2 Yaca).
Pasoen 3. I[lompebnenue 2asa
IIpakTHyeckoe 3ansaTHE 2

Y CTaHOBKM CKMKEHHOTO Ta3a (2 Jaca).
Paszoen 4. Teopemuueckue ochosbl cocueanus 2a3a
IIpakT4eckoe 3ansaTHe 3

JuarpamMma cOCTOSTHUS YTIIEBOJOPOAOB (2 Haca).
IIpakTnyeckoe 3ansaTue 4

Mertoapl HAMTOTHEHUS XpaHWIUI (2 Jaca).
IIpakTH4yeckoe 3anATHE S

I'openue ra3os (2 yaca).
IIpakTH4eckoe 3ansaTHE 6

TemnepaTypa ropenus ra3os (2 yaca).
IIpakTHyeckoe 3ansiTue 7

Ompenenenne KOJIWYECTBA TEIIa, HEOOXOIMMOTO IS TOI0TpeBa ra3a (2 yaca).
IIpakTH4eckoe 3ansaTHE 8

[Tepecd€r ropenok mpu M3MEHEHUH XapaKTEPUCTUK rasa (2 Jaca).

4.1.2.3. [lepeueHb 1a00pPaTOPHBIX PadOT
He mianupyercs.



4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAMYECKOE o0ecleYeHre CAaMOCTOSATEIbHOI

padoThI
IlepeueHb TEM, 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'azopacnpenenutensubie craniuu (I'PC), ux Ha3HaueHUE U YCTPONCTBO.
12. TTotpebaenue raza. I'paduku notpedieHus.
13. Koadpunmentsl HepaBHOMEPHOCTH NOTPEOJICHUS Ta3a U UX UCIOJIb30BAHHUE.
14. XpaHnenue npupoHOro rasa. ['a3oBble XpaHWiInLia.
15. Knaccudukanus ropoJICKMX Ta30BBIX CETEH MO Ta30AMHAMUYECKUM XapaKTEPHUCTUKAM.
16. Knaccugukarus ropoJJCKUX Ia30BbIX CeTeH 10 UX PAaCHOI0KEHUIO U CIIOCOOY MPOKIIAAKH.
17. IlonzeMHas1, Ha3eMHasi U HaJ[3€MHasl IPOKJIAJAKH ra30BbIX CETEH.
18. Ompenesnenue pacueTHBIX pacxXoJIOB raza Ha ydacTKax ra3olpoBOja IPU COCPEIOTOUYEHHOM
oTOope rasa.
19. Ompenenenue pacyeTHBIX pPACcXOAOB TIa3a Ha ydyacTKaxX TIa30lpoBOJa IpPHU PaBHOMEPHOM
pacnpeneseHuu.
20. I'uxpaBnuyeckre NOTEpH JABJICHUS IPU JABUKEHHUHU I'a3a B Ta301POBOJIAX.
21. Pacuernble GopMyIBl Ui ONpEeSeHIs THAPABIMYECKUX MOTEPh HA Ta30MPOBOJAX HHU3KOTO H
BBICOKOT'O JIaBJICHUI.
22. l'uapaBaruecKuii pacueT KOJIbIIEBBIX I'a30BbIX CETEH.
23. OcoOeHHOCTH IIpH pacyeTe BHYTPUIOMOBOIO I'a30IIPOBOJIA.
24. Pa3znuuus 1pu pacyeTax HapyKHbIX U BHYTPEHHHUX TIa30BBIX CETEH, ceTell BBICOKOTO U HU3KOIO
JaBJICHUM.
25. IIpubGops! u cxeMbl ux pacnosioxenus Ha ['PII.
26. Perynaropsl 1aBieHus, UX Ha3HAYEHUE, TUIIBI U YCTPOMCTBO.
27. KoMOMHHPOBAHHBIE PETYISITOPHI AABJICHUS.
28. IIpenoxpanurenbpHble KIanaHbl, UX HA3HAYEHHUE U YCTPOMCTBO.
29. ®unpTpsl, IPUMEHSIEMbIE HA CTAHLIUAX MOJArOTOBKY Ta3a K TpaHcnopTupoBanuto u I'PC.
30. ®unwTpsl, npumensiemsie Ha ['PIT u I'PIIII. 1.
31. T'a30BBI€ IUIUTHI, UX TUIIBI U YCTPOICTBO.
32. BopoHnarpeBarenbHble I'a30Bble TPUOOPHI.
33. OronuTenbHbIe ra30Bble MPUOOPHI.
34. T'a30BbIe rOpeNKH. TUIIBI Fa30BBIX TOPETIOK.
35. T'openku ¢ npeaBapUTENbHBIM CMELIEHUEM ra3a, MX Ha3HaueHHe U yCTPOUCTBO.
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 nponaH-OyTaHOBBIE CMECH.
41. TpancnoptupoBanne CYT.
42. I'azonanonuutenbhbie craniuu ('HC), ux ¢dyHKIUU U yCTpOICTBO.
43. ['a303anpaBOYHbIC CTAHIIHH.
44. T"'a30Bble OAIIOHBI JUIs XpaHeHus: 1 TpancnopTupoBanust CYI U cxKaThIX NPUPOAHBIX Ta30B.
45. I'a300a/17I0HHBIE YCTAaHOBKH.
46. Cxwnxennsle npupoausie rassl (CII).



47. Ilpumenenue, npeumyuiectsa U Hegocratku CIII o cpaBHEHMIO C CyXUM IIPUPOAHBIM ra3oM.
48. [Tonyuyenue u TpancnoptupoBanue CIII'.
49. TpeGoBaHue NPU MPOKIIAAKE PA3TUYHBIX I'a30BbIX 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 PAa0OThl MCHOJIB3YIOTCS METOAMYECKHE YKa3aHWUsS [0 OCBOEHUIO
JUCLUIUIMHBI U U3/IaHUS U3 CIMCKA MPUBEJCHHON HUKE OCHOBHOM M JIOIIOJHUTENIBHOM JIUTEPATYypPHI.

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

He mianupyercs.

4.1.2.6. IlpumepHblii IepeYeHb TeM KyPCOBBIX padoT (IIPOEKTOB)
He mianupyercs.



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

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoew- Jlek- Hpaxru- | Jlabopa- Koncyab- (KOHTAK- MPOMEKYTOYHOI0
KOCTb, JecKue TOPHBbIE Kont- 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)
Hroro | 180/5 8 6 4 0,6 18,6 152,75 8,65
4.2.1. CTpyKTypa IMCHUNINHBI
KonraktHas pabora
00ydJaromuxcs ¢ <
MeJArornIecKuM pabOTHUKOM 5
_ Q dopmMa TeKyIero
= a0 = - KOHTPOJIS
= = =
& = e o < ycreBaeMocTH (110
= = O ) = jast
Ne Paznen (Tema) 3 3 8 s § " c HEJZIeJISIM CEMECTpa),
n\i JICIUTLUTHHBI 5| E| o 2 o AR 8 dopma
@) = § = E ~| B = 3 TIPOMEXYTOYHOH
5 3 8-' é = > g 5 aTTecTauu(IIo
= = 5| S| *2| 2| & S ceMecTpam)
El & & S Z
2 o & B2 o)
S| &
ol §
=l =
1 JloObrua u 6 21 TEKYIUH,
TPaHCIIOPTUPOBAHUE pyOEKHBII
MIPUPOTHOTO Ta3a KOHTPOJIb
2 I'oponckue cucremsl 6 | 2 42 TeKyILUH,
ra3ocHa0XeHus PYOEXKHBII
KOHTPOJIb
3 [Torpebnenue rasa 6 | 2|2 42 TEKyILLUH,
pyOEXHBIN
KOHTPOJIb
4 | Teoperudeckue OCHOBBI | 6 2|4 18 TEKYILUH,
CKUTaHMA Tas3a pyOexHbBIN
KOHTPOJIb
5 | T'azocHaOxxenue 3manuii | 6 | 2 18 TEKYIIUH,
pyOEXKHBIN
KOHTPOJIb
6 ["azocHabxeHne 6 11,75 TEKYIIUH,
MIPOMBIIITICHHBIX pyOEXKHBIN
PEANPUITHI 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 TUCHUILTHHBI
4.2.2.1. llepevyennb JeKuni

Cemectp 6
Pa3zoen 2. I'opoockue cucmemul 2azocHabicenus
Jlexknus 1.

I'opoackue cuctembl razocHa0Ox)eHus (2 yaca).
Paszoen 3. I[lompebaenue 2asa
Jlexnus 2.

I"a3operynsaTopHble MYHKTHI U YCTAaHOBKH (2 yaca).
Pa3zoen 4. Teopemuueckue ocHoswl coicueanus 2aza
Jlexknus 3.

I'openue razoobpaszHoro TormBa (2 yaca).
Pasoen 5. I'azocnabocenue 30anui
Jlexnus 4.

l'azocnaOxenue 3maHuil (2 yaca).

4.2.2.2. llepeyeHb NPAKTHYECKUX 3AHATHH

CemecTtp 6
Paszoen 3. I[lompebnenue caza
IIpakTuyeckoe 3ansatue 1.

Y CTaHOBKH CKMKEHHOTO Ta3a (2 yaca).
Pa3zoen 4. Teopemuueckue ocHoswl cocueanus 2aza
IIpakTnyeckoe 3ansiTue 2.

JuarpaMma coCTOSTHUS YTIIEBOJOPOAOB (2 Haca).
IIpakTnyeckoe 3ansiTue 3.

I'openue ra3os (2 yaca).

4.2.2.3. [lepeueHb 1a00paTOPHBIX PadOT
He mnanupyercs.

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecledeHue CAMOCTOSATEIbHOM

padoThI

[lepedyeHb TeM, BBIHECEHHBIX Ha CAMOCTOATENbHOE U3YUYEHUE:

1. IlpupoaHbIe ¥ UCKYCCTBEHHBIE TOPIOYNE Ta3bl U UX COCTaB.

2. 3anexu 1 MECTOPOXKIECHHsI TPUPOTHOTO Ta3a.

3. YcTpoiCTBO ra30BBIX CKBAXKUH.

4. bypenue ckBaxuH. PoropHoe u TypOuHHOE OypeHue.

5. TpeboBanust kK mOoTpeOIsIEMOMY IPUPOJHOMY ra3y M MOATOTOBKA raza K
TPAHCHOPTUPOBAHUIO B MaruCTPaIbHBIX ra30MPOBOIAX.

6. OuncTKa raza oT TBEpAbIX IPUMECEH.

7. Ocy1ika NpupoJHOro raza crnocodoM adbcopouuu.

8. OnopupoBaHue MPUPOTHOTO Ta3a. Y CTPONCTBA ISl OJJOPUPOBAHUS.

9. YcTpoHCTBO M OCHOBHBIE 3JIEMEHTHI MAarCTPaIbHbBIX I'a30IIPOBOJIOB.

10. KommpeccopHbie CTaHITUH.

11. I'azopacnpenenurensusie ctanuuu (I'PC), ux Ha3HaUeHHE U YCTPOUCTBO.

12. Tlotpebnenue raza. ['paduku motpedieHus.

13. KoaddunrenTsl HepaBHOMEPHOCTH NOTPEOIEHHUS ra3a U UX UCIOJIb30BAHUE.

14. Xpanenue npupoaHoro ra3a. ['a3oBbsie XpaHWINIIA.

15. Knaccudukanus ropoJICKuX Ta30BbIX CETEH M0 Ta30AMHAMHYECKUM XapaKTepPHUCTUKAM.

16. Knaccuduxaius ropoCKiX ra3oBbIX ceTel M0 UX PacHoIOKEHUIO U CIIOCO0Y MPOKIaIKH.

17. Tlon3emHasi, Ha3eMHas M HaJA3eMHasl IPOKIIAJIKU Ta30BbIX CETEH.

18. OmpeneneHue pacueTHBIX PacXo0B I'a3a Ha Y9acTKaX ra3onpoBo/ia Mpu
COCPEOTOUEHHOM 0TOOpE Ta3a.



19. Onpenenenne pacyeTHbIX pacXoA0B r'a3a Ha y4acTKax ra30lpoBoja IPU paBHOMEPHOM
pacrpezeeHuH.

20. I'mapaBnnyeckue NOTEPU JaBJICHUS IIPU IBUKEHUU Ia3a B ra30MpoBOIaX.

21. Pacuetnbie popmysibl AJis ONpeesieHus THIPABINYECKUX MOTePh Ha Ta30IPOBOAAX
HU3KOTO U BBICOKOI'O JaBJICHUH.

22. I'uipaBIUyYeCKUA pacyeT KOJIbIIEBBIX Ta30BbIX CETEH.

23. OcoOeHHOCTH TIPH pacyeTe BHYTPHIOMOBOTO Ta30MPOBO/IA.

24. Paznuuus 0pu pacuyeTax HaApyKHbIX U1 BHYTPEHHUX Ta30BBIX CETEH, CETEH BHICOKOTO U
HU3KOTO JABJICHUM.

25. IIpubops! u cxembl ux pacnosioxeHus Ha ['PII.

26. Perynaropsl 1aBieHus, UX Ha3HAYEHUE, TUIIBI U YCTPONCTBO.

27. KoMOMHMpOBaHHBIE PETYJIATOPHI JaBICHUS.

28. IlpenoxpanurenpHble KianaHbl, MX HA3HAYEHUE U yCTPOUCTBO.

29. OunbTpHI, IPUMEHSIEMbIEC Ha CTAHIMAX MOJTOTOBKH ra3a K TpancnoptupoBanuio u ['PC.

30. ®unbtpsl, npumensiemsie Ha ['PIT u I'PIILI. 1.

31. 'a30BbI€ MIMTHI, UX TUIIBI U YCTPOMCTBO.

32. BogonarpeBarenbHbIe Ta30BbIe TPUOOPHI.

33. OronuTeNnbHBIC TA30BbIE TIPHOOPHI.

34. T'a30Bble ropenku. TuIbl ra30BbIX TOPEJIOK.

35. T'openku ¢ npeaBapUTEIbHBIM CMEIIEHUEM ra3a, UX Ha3HAYEHUE U YCTPOUCTBO.

36. IlogoBble TOPENIKU U UX YCTPOUCTBO.

37. KoMOMHUPOBaHHBIC TOPEIIKH.

38. MckyccTBeHHBIE Ta3bl M MX MPOUCXOKICHUE.

39. TIlony4yeHue CKMKEHHBIX YIIeBo0poaAHbIX ra3oB (CYT).

40. Ucnons3zoBanue CYI'. Paznuunble nponaH-0yTaHOBBIE CMECH.

41. TpancnoprupoBanue CYT.

42. I'azonanonuutenbuble cranuu (I'HC), ux ¢pyHKIuu 1 ycTpoicTso.

43. I"'a303anpaBoYHbIC CTAHIUH.

44. I'a3oBble OaIOHBI AJis1 XpaHeHus U TpaHcnopTupoBaHus CYI' u ckaThIX IPUPOIHBIX
ra3os.

45. T'a300aJJI0HHBIE YCTAHOBKH.

46. Cxnxennble npupozansle rassl (CIID).

47. Ilpumenenue, npeumyniectsa u HegocraTku CIII" mo cpaBHEHHIO ¢ CyXUM IPUPOIHBIM
ra3om.

48. Ilomyuyenue u Tpancnoptuponanue CIII.

49. TpeGoBaHue NMpH MPOKJIAJIKE PA3INYHBIX T'a30BbIX CETEHl.

50. YcTpoicTBO Tra30nmpoBoia U3 MOJTUAITUIICHOBBIX TPYO.

51. TpebGoBaHus MpHU YCTAHOBKE ra30MOTPEOIISIONIET0 000py10BAHHUS.

52. Vicionb30BaHUe SHEPTUU CKATOro rasza. Beinenenue xxuakoit ppakuuu.

53. Jlerannepsl.

Jlis  caMOCTOSITENIbHOM pabOThl MCMOJIB3YIOTCSI METOAMYECKHE YKa3aHHsS 110 OCBOEHUIO
JUCUUILJIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHON HUYKE OCHOBHOW U JOTIOJHUTEIBHOU TUTEPATYPHI.

4.2.2.5. IlepeueHb TeM KOHTPOJbHBIX padoT, pedepartos, TP, PT'P, PIIP
1. KoMnoHeHThI ra3000pa3Horo TOIUIMBA.
. CucTeMsl razopacrnpeielieHus U ra30moTpeOIeHNUS.
. OCOOGEHHOCTH TPACCUPOBKH ra30MpOBOIOB.
. I'myOuHa poKIIa Ky Ta30TMpOBOIOB, TIEpecedeHre KOMMYHHKAIIHA.
. lH>xeHepHbIe KOHCTPYKLMHU U COOPY>KEHHS Ha Ta30IpOBOaXx.
. BHyTpeHHue razonpoBojsl.
. IlH>xeHepHbIe KOHCTPYKLUH JUIsl BHYTPEHHUX CUCTEM Ta30pacipeesieHusl.
. "'a3oucnonp3yrormiee 000pya0BaHUE JIsi OBITOBBIX TTOTPEOUTENEH.
9. I'azoncnonp3yroliee 000pyA0BaHUE Il KOMMYHAJIbHO-OBITOBBIX U IIPOMBIIIUIEHHBIX
norpedurenei.
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10. Cucremsl razopacnpenenenus u razonorpednenus CYT.

11. TpeGoBanust K MaTepHaiaM U 000PYIOBAHUIO JIJISI CUCTEM Ta30pacipeiesICHuUs.

12. 3anopHas apmarypa.

13. Cxempl Ta30CcHA0KEHHSI M TOI0BOE TTOTPEOICHUE Ta3a, BUABI KATETOPHI MOTPEOUTEIICH.

14. Omnpenenenue pacxoa ra3a >KWIbIMH, KOMMYHAJIbHO-OBITOBBIMH U TIPOMBIIUICHHBIMU
3/TaHUSIMU.

15. YxpynHeHHbIe IOKa3aTeNN ra30M0Tpe0IeHHUs.

16. PacyeT TynmMKOBBIX ra30MpOBOJIOB.

17. PacueT KONbIEBBIX ra30MPOBOJIOB.

18. PacueTr cmenaHHbIX ra30IpoOBOJIOB.

19. Perynarop naBieHus.

20. OuabTpl: OoNpeneaeHue, Ha3HauYeHHe, cXxemMa padoTHhl.

21. TexHoisiorus y4eTsl pacxoja rasa.

22. IlpoMBIIIIIEHHBIE CUCTEMBI ra30CHA0XKEHNE U KJIacCU(BUKALINSL.

23. Crioco0ml cxxUraHus rasa.

24. T'openku auddy3MOoHHbIE, HHKEKIIMOHHbBIE, CMECUTENbHBIE.

25. OCHOBHBIE TEXHOJIOTUHU I'a30pacpeIeIICHUS.

4.2.2.6. IlIpuMepHbIi NIepeYeHb TeM KypPcOBbIX padoT (IIPOEeKTOB)
He mianupyercs.

5. O0pa3oBaTre/ibHbIE TEXHOJIOTHHU

Hcnonb3oBanue  npoOiIeMHO-OPUEHTUPOBAHHOIO — MEXIUCHUIUIMHAPHOIO  IMOAXO0Aa K
M3YYECHUIO  JIMCUUIUIMHBI TPEeIycMaTpUBaeT KOMIUIEKCHOE OCBOCHHE METOIOB aBTOMATHU3AINH
IPOIIECCOB M CUCTEM TEIUIOTa30CHA0KEHUsT W BEHTWIANWU. CHCTEeMHass METOJOJIOTHS PEIICHHS
pOo0JIEMHO-OPUEHTUPOBAHHBIX MPUKIIATHBIX 33/1a4 00€CIeYMBAET KAueCTBO U MOJHOTY MOJATOTOBKU
CIEIHAIIMCTOB B 00JIACTH CTPOUTENHCTBA 110 TTpodmiio "Ternora3ocHadKeHne U BEHTHIISIHS"

[Ipu mpoBeneHUN ayIUTOPHBIX 3aHATHI MpearoyiaraeTcs MCHOIb30BaHUE PA3IHUHBIX (OpM
00y4eHus:

- maccuBHas popma (KIaccuvecKas JCKIHs ),

- aKTHBHAsA GopMa (MCHOIH30BAHNE MEXaHU3MOB B3aUMOJICHCTBUS C YUAIIUMUCS U KOHTPOJIIS
YCBOCHHUS 3HAHUIA, HATIPUMED, B BUJIE INOO “TeKIuu-0ecepl”, TU00 “TIeKIUU-TUCKYCCU);

- UHTepaKTUBHAas (opMa (TpyNIOBbIE TPEHUHTH, CaSe — 3a/1aHNUs, AEJIOBbIE UTPHI).

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIEero KOHTPOJIA YCIIeBAeMOCTH,

HpOMe)KyTO‘-IHOﬁ arTreCcTalm 10 uToraMm OCBOCHHUA JUMCHUIIIMHDBI.
@DOH/IbI OIIECHOYHBIX MATEPHAJIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOAMYeCcKOe U HH(POPMAITMOHHOE o0ecnieuyeHne JUCHUIJINHBI.

7.1. OcHOBHAas1 y4eOHO-METOAMYECKAS JIUTEPaTypa M0 AMCUHUILIMHE

1. [IpoekTrpoBaHNe TOPOICKUX U TOCEIKOBBIX PACIPENIEIUTENbHBIX CUCTEM ra30CHA0KEHHUS :
yuebHoe mocobue / cocraButenu B. H. MenskymoB [u ap.]. — Boponex : Boponexckuit
TOCYJapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENbHBIH yHUBepcuter, ObC ACB, 2015. — 49 c. -
http://www.iprbookshop.ru/55056

2. Cycnos, [I. 1O. I'azocna6xxenwne : yaednoe nocodue / J{. FO. Cycnos, b. ®@. IloamopuHog,
JI. A. KymeB. — benropog : benropoackuii rocyjapcTBEHHBIM TEXHOJIOTMUECKUN YHUBEPCUTET UM.
B.I'. lllyxosa, DBC ACB, 2015. — 265 c. - http://www.iprbookshop.ru/66647

3. Kommaxosa, H. B. TI'azocnabGxenue : yuebnoe mocobue / H. B. Kommakoma, A. C.
KonmakoB. — ExatepunOypr : Ypansckuii ¢penepansubii yausepcuret, 9bC ACB, 2014. — 200 c.
- http://www.iprbookshop.ru/68425



4. I'a3ocHaOxxeHue paiiona ropoja : yueonoe mocooue / H. A. HoBomammuna, JI. H. Bary3os,
E. b. ®unarosa [u np.]. — Camapa : Camapckuil TOCYJapCTBEHHBIN TEXHUYECKUN YHUBEPCHUTET,
OBC ACB, 2018. — 126 c. - http://www.iprbookshop.ru/90469

5. Kynunos, A. A. PacueT u mpoeKTUPOBaHKHE CHCTEM Ta30CHAOXKeHUA : yueOHoe rmocobue /
A. A. Kymunos, C. K. 3uranmmna. — 2-e¢ m3a. — Camapa : Camapckuil rocyqapCTBEHHBIH
texHndyeckuii yausepeuter, 96C ACB, 2020. — 65 c. - https://www.iprbookshop.ru/105231

7.2. Ion0JIHUTEJIbHASI Y4eOHO-MeTOAUYecKasi JJUTEPATYPa MO AUCIHUIINHE

1. Cy6xankynos, @. ®@. ["'azocHabxenue : nadopatopHblid mpakTukyM / ®. @, CyOxaHKYIOB,
M. b. Xagues, P. M. T'anmeB. — Kazanp : Kazanckmii HanMOHAILHBIA HMCCIEI0BATEIbCKUI
TexHosoruueckuii yausepcurer, 2008. — 95 ¢. - http://www.iprbookshop.ru/61837

2. MengeneBa, O. H. I'azocnabxenue : yuebnuk / O. H. MenBeneBa. — Mocksa : At [Tu Ap
Menua, 2022. — 845 c. - https://www.iprbookshop.ru/120934

3. Mensenesa, O. H. I'a3ocHa0xxenue. IIpoekTupoBanue razopacrnpeieauTesbHbIX CUCTEM :
y4eOHO-METOIUYECKOe I0coOMe TI0 KypCcOBOMY M ITUINIOMHOMY TpoektupoBanuio / O. H.
MenseneBa. — MockBsa : Aii [Tu Ap Meaua, 2021. — 378 c. - https://www.iprbookshop.ru/101762

4. TemiorazocHaOXEHUE HACEIICHHBIX MECT W TNPEINpuATHid : ydyeOHoe mocodue /
cocraButrenn B. H. MenbkymoB [u np.]. — Mocksa : A#l [lm Ap Memua, 2021. — 88 c. -
https://www.iprbookshop.ru/108345

7.3. IlepeyeHb HHPOPMAIITHOHHBIX TEXHOJIOTHA, HCIIOJIb3yEeMbIX NPHU
OCYLIeCTBJICHHMH 00Pa30BaTeJIbHOIO NMPoLecca Mo TUCHUILIHHE, BKIIYast
nepevyeHb MPOrpaMMHOI0 odecredeHns: 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM
B  oOpasoBarenbHOM  Tpolecce  HCIOJNB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE HAa  OCHOBE  HMH(OPMALMOHHO-00pa30BaTENBHOTO  IMOpTajla  MHCTHTYTa
(www.mivlgu.ru/iop), 1 ”H)OKOMMYHHKAIIMOHHON CETH HHCTUTYTA!
- IPe0CTaBICHHE y4eOHO-METOJMYECKUX MAaTEPHAIOB B SJIEKTPOHHOM BU/JIE;
- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTENLHOTO IIpoIecca depe3 JIOKAIbHYI0 CeTh
uHcTuTyTa M HTEpHET;
- TIPEZIOCTABIICHUE CBEICHUH O pe3yibTaTtax y4eOHOU NEATENbHOCTH B DJIEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroIIerocs.
WndopmanroHHble CIIPaBOYHbIE CUCTEMBI:
Hexommepueckoe IlaptHepcTBo "MHKeHEphI 10 OTOIUIEHNIO, BEHTUISILIMY, KOHAUIIMOHUPOBAHUIO
BO3/yXa, TEIJIOCHA0XKEHHUIO U CTpouTeNnbHOU Termnodusuke" https://www.abok.ru/
["azmpom razopacmnpenenenue http://www.gazpromrg.ru
[IporpamMmmMHOe obecrieueHue:
LibreOffice (Mozilla Public License v2.0)

7.4. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI1 OCBOCHUS TUCIIUILIMHBI
iprbookshop.ru
abok.ru
gazpromrg.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI
JlabGopaTopust ra30CHA0KEHUS
I'azocurnanuzarop Testo 316-2; ra3ocurnamuzatop Testo 316-4; HarmsagHOE mocoOue
«["a30BbIil KOTEN»; CTEeHI «l'a30BbIN y3em»; CTEHA AJ MU3y4yeHHUs paboThl aBTOMATHU3HPOBAHHOIO
razopacnpenenurensHoro nynkra C-AI'PII.

JlexuroHHas ayaAuTOpUs
ITpoektop Acer Projector X1285; Hoyroyk HP.



9. MeToan4yecKkue yKa3aHus M0 OCBOEHUIO JUCHUILINHbBI

Jlis yCHemHOro OCBOEHHMSI TEOPETHYECKOro Marephalia O0y4aroMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHJYEeMON OCHOBHOM M JOMOJIHUTEIBHOU JIUTEPATyphl; YTOUHSET y MpPErnoaBaTes,
KaKUM JIONOJHUTENbHBIM IOCOOUSM CIEeIyeT OTAaTh IMpPEANouYTEeHUE; BEAET KOHCIEKT JEeKIUH U
npopabaThIBaeT JCKIIMOHHBIN MaTepHall, IOJIb3YiICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TIOCOOUSIMH.

Ha mnpaktuueckux 3aHATUAX MPOWJIEHHBIM TEOPETUYECKUM Marepuan MOAKPEIIIeTCs
peleHrneM 3a7ad 10 OCHOBHBIM TeMaM JUCHUIUMHBL Kaxmoil monarpymme o0ydaromuxcs
IpernojaBaTesb BbAAET 3a/ady, CBA3AHHYIO C pa3paboOTKON cHcTeMbl razocHaOkeHus. B konie
3aHATHS  OOydaromue JEeMOHCTPUPYIOT TMONYYCHHBIE PE3YJIbTAaThl MPEMOAABATENI0 U IPHU
HEOOXOAMMOCTH JIeaoT paboTy HaJl OIIMOKaMHU.

CaMmocrosiTenpbHasi paboTa OKa3bIBa€T BaXXHOE BIUSHUE HA (HOPMHPOBAHHWE JUYHOCTH
OyIylIero crenuanucTa, OHa IIaHupyeTcs 00yJaronmmMcs caMocTosATeNnbHO. Kax bl o0yyatonuiics
CaMOCTOSITEJIbHO OMpPEACIIAECT PEKUM CBOCH pabOThl U MEpy TPy[a, 3aTpaudBacMoro Ha OBJIAJCHHUE
yueOHBIM cojepxKaHHueM AUCUUIUIMHBL. OH BBIIOJHSET BHEAYIUTOPHYIO pPadOTy U H3Yy4YCHHE
pa3esioB, BHIHOCHUMBIX HA CaMOCTOSTEIbHYIO PaldOTy, MO JTUYHOMY WHAWNBUAYAIHHOMY IUIaHY, B
3aBUCUMOCTH OT €ro MOArOTOBKH, BPEMEHH U IPYTUX YCIOBUM.

dopma 3aAKITIOYHUTEIBHOTO KOHTPOJSA MPU MPOMEKYTOUHOM aTTecTaluu — 3K3aMeH. [[ns
MPOBEJICHUS MPOMEKYTOYHON aTTECTAllMU M0 AUCHUIUIMHE pa3padoTaHbl (POHT OIEHOYHBIX CPEACTB
U Oa/NTbHO-pEUTHHIOBAs CHUCTEMa OIICHKM YYeOHOW JesITeNbHOCTH CTyAeHTOB. OIEHKa T10
TUCITUIIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHCTEME UM HOCUT HMHTEIPUPOBAHHBIA XapakTep,
YUYUTHIBAIOIINI PE3yNbTaThl OLICHUBAHUS YYaCTHUs CTYICHTOB B ayJAMTOPHBIX 3aHATUSX, Ka4eCTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 3aJlaHUM B XOJ€ M3YYECHHMS JUCUUIUIMHBI M IPOMEKYTOUHOMH
aTTECTAlUU.



IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu OI'OC BO mno HampaBieHHIO
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Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
I'azocHaOxeHue

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.

Y CTpoicTBO ra30BbIX CKBaXKUH.

bypenue ckBaxkun. PoropHoe u TypOuHHOE OypeHue.

TpeboBanust k moTpedIsieMOMyY 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 CTpoicTBa AJisi OAOPUPOBAHUSL.

VY CTpOCTBO U OCHOBHBIE 3JIEMEHTHI MaruCTPaibHbIX Fa30IPOBOIOB.

Kommnpeccopusle cTaHIIUHA.

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

[Torpebnenue ra3a. ['paduku norpedieHus.

Koaddurmentsl HepaBHOMEPHOCTH NOTPEOISHUS ra3a U UX UCIOJIb30BaHUE.

XpaHeHue NpUPOJHOTo raza. ['a3oBble XpaHWINLIIA.

Knaccudukanus ropoJiIcKux ra3oBbIX CETeH 1Mo ra30MHAMUYECKUM XapaKTePUCTUKAM.

Knaccugukanus ropoIcCKuX ra3oBbIX CeTel M0 X PacHOI0KEHUIO U CIIOCO0Y MPOKIIAIKH.

[Ton3zemHast, Ha3eMHas U HaJ3eMHasi IPOKJIAJIKU ra30BbIX CETEH.

Omnpenenenre pacyeTHBIX PACXOJIOB ra3a Ha y4acTKax Ia3olpoBOJa MPH COCPEAOTOUYEHHOM
oTOope raza.

OmnpeneneHne pacyeTHBIX pPACXOJOB ra3a Ha ydyacTKax ra3olpoBOAa IPU PaBHOMEPHOM
pacupeiesieHuH.

['unpaBnuueckue NoTepy JaBiICHU NP JABHKEHUU T'a3a B ra30IpoBOIax.

Pacuetnbie Gpopmynbl ISl OnpeeieHus THAPABINYECKUX MOTEPh Ha ra3onpoBOIaX HU3KOTO
Y BBICOKOT'O JABJICHHIA.

I'mppaBnuuecknii pacyeT KOJIbLEBBIX I'a30BbIX CETEN.

Oco0eHHOCTH TTPU pacueTe BHYTPUIOMOBOTO Ta30IIPOBO/IA.

Pasnmnumus npu pacuerax HapyKHbIX W BHYTPEHHMX T'a30BbIX CETEH, CETEH BBICOKOTO M
HHU3KOTO JIaBJICHUMN.

ITpuGops! u cxembl ux pacrnonoxenus Ha ['PII.

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

KomOnHupoBaHHbIE PETyasSTOPHI 1aBICHUS.

[IpenoxpanuTenbHble KJIallaHbl, UX Ha3HAYEHUE U YCTPOUCTBO.

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

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

["a30BbI€ TUINTHI, UX TUIIBI U YCTPOMUCTBO.

BononarpesarenbHbie Ta30BbI€ PHUOOPHI.

OTtonuTtenbHbIE ra30BbIe MPHOOPHI.

I"azoBbIe ropenku. TUIBI Ta30BBIX TOPEIIOK.

I'openku ¢ mpeBapUTENbHBIM CMELIEHUEM Ia3a, UX Ha3HAaYEHHE U yCTPOUCTBO.

[TooBBIE TOPENTKU U UX YCTPOKCTBO.

KomOnHupoBaHHbIE TOPETIKH.

HckyccTBeHHBIE Ta3bl U UX TPOUCXOXKACHHUE.

[Tonmy4yeHue CKMKEHHBIX YTIeBOOPOIHBIX ra3oB (CYT).

UcnonszoBanne CYI'. Paznuunbie mponaH-0yTaHOBBIE CMECH.

TpancnoprupoBanne CVYT'.

I"azonanonuurensusie cranuuu (IF'HC), ux GpyHKIMM 1 ycTpoicTBO.

I'a303anpaBoYHbIE CTAHLINN.



I"a3oBble OamIOHBI Tt XpaHeHus U TpancnoptupoBanust CYI™ u cxxaThIX MPUPOIHBIX Ta30B.

l"azo6anmoHHBIE YCTAaHOBKH.

Cxxmwxennble npupoansie raszsl (CIID). Mx npuMeHeHue, npeuMylnecTBa U HEAOCTATKU IO
CPaBHEHUIO C CYXUM NPUPOJHBIM Ia30oM.

[Tonyuenue u tpancnoptupoBanue CIII.

TpeboBaHue mnpu MPOKIAAKE pPa3IMYHBIX Ta30BBIX CETEH. YCTPOMCTBO Tra3ompoBoja U3

MOJIUATUIICHOBBIX TPYO.

TpeboBaHusI IpHU ycTaHOBKE ra3onoTpedstoniero 00opy0BaHusl.
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 HpaKTI/I‘leCKI/IXUpa6OTBI, 15
MIPOMEKYTOUHBIH TECT

POHTHHI-KOHTOIb 2 3 HpaKTI/I‘leCKI/IXUpa6OTBI, 15
MIPOMEKYTOUHBIH TECT

P THHT-KOHTPOITD 3 3 HpaKTI/ILIeCKI/IXupa6OTbI, 15
MIPOMEKYTOUYHBIH TECT

[Tocewmenne 3ansaTurii 5

CTYJICHTOM

JlononHUTEbHBIE OATLIBI 5

(OoHychI)

BrinonHenue ceMecTpoBOro

IJIaHA CaMOCTOSTEIBLHOMN 5

paboThl

2. HpOMe)KyTO‘IHaﬂ arrecranmsd 1o IuCauIlJinHe
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYeCKHUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu

IIepeyens BOopoCcoB:

IK-1
bnok 1 (3HaTh)

HAJIUYUH)

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

Kommnpeccopnsle cTaHInHA.

I"azopacnpenenurensabie cranuuu (I'PC), ux Ha3HaueHUE U YCTPOMCTBO.

[IpupoaHbIe U UCKYCCTBEHHBIE TOPIOYME Ta3bl U KX COCTAB.

3asexu U MECTOPOKACHUSI TPUPOJHOTO Ta3a.

Y CTpoiCTBO ra30BbIX CKBAXKHH.

Bbypenue ckBaxkuH. PoTropHoe u TypOuMHHOE OypeHue.

OmnpeneneHrue pacueTHBIX pPACXOJOB ra3a Ha ydyacTKax ra3olpoBOAa IMPU 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 JIaBICHUI.

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

brnok 2 (ymets)

Oco0eHHOCTH TTPH pacueTe BHYTPUIOMOBOTO Ta30IIPOBO/IA.




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

ITpuGops! u cxembl ux pacrnonoxenus Ha ['PIL.

PerynaTopsl naBieHus, nX Ha3HAYEHUE, TUIIBI U YCTPOUCTBO.

KomOuHupoBaHHbIE PETyIsSTOPHI 1aBICHUS.

[IpenoxpaHuTeNbHBIE KJIANIaHbl, UX Ha3HAYEHUE U YCTPOUCTBO.

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

Ounbtpsl, npumensembie Ha ['PIT u I'PTIII.

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.
ITocranoBKa 3a7a4 pacuera ra3oBbix ceTel. PacueTHas cxema OoTJauu ra3a u3 CeTH.

[IpeaBapuTebHOE pacrpeeiecHHue MOTOKOB. PacueT KOJBIEBBIX Ta30BBIX CETEH HHU3KOTO
naBieHus. OcOOEHHOCTH pacyeTa ra3oBbIX CETEeH CpeHEro U BHICOKOTO JaBJICHUS.

[Tonstue o perynstope aaeneHusi raza. Kmaccudukamus perymstopoB naBienus. Pacuer
MIPOITYCKHOU CITIOCOOHOCTH PETYIISITOPOB JABJICHHUS.

Pa3menienue ra3operyasTOpHBIX MyHKTOB U YCTAHOBOK. ['a30peryinsTOpHbIC MyHKTHI.

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

VhpapneHue  TUAPABIMYECKUMU  PEXKHMMAMHU W TEXHOJIOTHMYECKMMH  Ipolieccamu
pacrpezenieHus rasa.

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

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

[1K-2

brok 1 (3HaTh)

[TorpebGnenue raza. I'paduku moTpedIeHNS.

KoadduurenTs! HepaBHOMEPHOCTH MOTPEOJICHHS ra3a U X UCIOIb30BAHUE.

XpaHeHue MpUPOJHOTOo raza. ['a3oBble XpaHWINIIA.

Knaccugukanus ropoJckux razoBbIX CeTel MO Ta30JMHAMHUYECKUM XapaKTEePUCTHKAM.

Krnaccugukaiys ropoJICKux ra3oBbIX CETeH M0 UX PACIONIOKEHHUIO U CITOCO0Y MPOKIIAAKH.

Ilon3emHuast, Ha3eMHas U HaJA3eMHasl MPOKJIAIKH Fa30BbIX CETEH.

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

["a3oBble OamIOHBI Uit XpaHeHus U TpancnoptupoBanus CYI™ u cxaTbIX NPUPOAHBIX ra30B.

["a306am10HHbBIE YCTAHOBKHU.

Cxumxennble npupognsle rasel (CIIT'). Ux npumeHeHue, npeumyliecTBa U HEJOCTATKU IO
CPAaBHEHHIO C CyXUM IPUPOIHBIM ra3oM.

[Tonyuenue u TpancnoptupoBanue CIII.

TpeGoBanue npu NPOKIAAKEe PaA3IMUHBIX Ta30BBIX ceTeld. YCTPOHCTBO Tra3olpoBOja U3
MOJIMATUIIEHOBBIX TPYO.

TpeboBanust MpH ycTaHOBKE ra3onoTpedstoniero o0opy10BaHusl.

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

OcCHOBHBIE CBOMCTBa M COCTaB MPHPOJHOro rasza. Jlobpua u oOpaboTka MPUPOTHOIO Ta3a.
TpaHncnopTupoBaHUEe U XpaHEHHE Ta3a.

CxeMbl TOPOJICKUX CUCTEM Ta30CHA0KEHUSI.

TpyObl, apmaTypa u 000pyJOBaHHE Ta30MPOBOJIOB. Y CTPOWCTBO HAPYKHBIX Ia30MpPOBOJIOB.
3amuTa ra30npoBoA0B OT KOPPO3HH.

Pacuer romoBoro motpeGienust rasa ropojoB. Pexum motpebneHus raza. PerymmpoBanue
HEpaBHOMEPHOCTH MOTPeOIeHNUs Taza.



TpeboBanus k MOTpeOISIEMOMY TPUPOTHOMY a3y M MOJATOTOBKA ra3za K TPaHCIIOPTUPOBAHUIO
B MarucCTpPaJIbHBIX Ta30MPOBOIAX.

OuncTka ra3a ot TBEPAbIX IPUMECEH.

Ocymika npupoaHOTOo Tra3a crmocoooM adcopOIuH.

biok 2 (ymetn)

OTonuTenbHBIE Ta30BbIE TPHOOPHI.

I"a3oBble ropenku. THIBI Ta30BBIX TOPENIOK.

I'openku ¢ npeBapUTEIbHBIM CMEIIEHUEM I'a3a, UX HA3HAYEHUE U YCTPOMCTBO.
[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'.

lNazonanonuautensubie ctanuu ('HC), ux GyHKIMM 1 yCTPOKCTBO.
l"a303ampaBoyYHbIE CTAHIIUY.

bnoxk 3 (Bnanets)

Pacuer BHYyTpHUIOMOBOM ra30Boi ceTH. Pacuer 1bIM0X0/10B

Pacuer mpoaykToB cropanus. OnpeeneHne TeMnepaTypbl CropaHusi.

TennoBoe BocriameHeHue. BeIHYXI€HHOE 3aKUTaHue.

Krnaccudukanus ra3oBsix ropeiok. Kpatkas xapakTepuCTHKa ra30BBIX TOPEIIOK.

OcHOBBI pacueTa aTMOC(EPHBIX TOPEIOK.

Pacderbl TypOyJIeHTHBIX U IMOJOBBIX TOPEJIOK. ['a30roperouHbie yCTpOWCTBa OTOMUTEIBHBIX
KOTJIOB. ['a30ropenoyunble ycTpoiCTBa IPOMBIIUICHHBIX MEYEH.

CxeMbl 00BSI30YHBIX Ta30MPOBOJOB HAa KOTJIAX U B TMEYaX.

ABTOMAaTH3a1Ms FA30MCIIOJIb3YIOIIMX YCTAHOBOK U arperaTos.

MeTtoauyeckue MaTepuasbl, XapaKTepU3yIolue NPoueaypbl 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, COBOKYINHOCTb KOTOPBIX COBMECTHO C 3K3aMEHAlMOHHBIM PEUTHHIOM  OIpElEssieT
UTOTOBYIO OLICHKY I10 IUCLHUILIMHE.



MaxkcumanbsHast cymMmma 6auioB, Habupaemasi CTYACHTOM Mo JucuuiuiiHe pasHa 100.
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O1eHKA 10 IIIKaJIe

O6ocHOBanue
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80

«OTInYHO»

Conepxanne Kypca OCBOCHO
MOJTHOCTBIO, 06€3 TIPo0eoB,
HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIE MPOTrPaMMOi
oOydeHust yueOHbIE 3aaHs
BBIITOJIHEHBI, KAYE€CTBO UX
BBIITOJHEHUS OI[CHEHO YUCIIOM
0aJI0B, OJIM3KUM K MAKCHUMAJIbHOMY

Buvicoxuii yposens

66-80

«Xopo1Io»

Conep:kanue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOeoB,
HEKOTOPbIE MIPAKTUYECKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPHUATIOM
copMUpPOBaHBI HEJOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBINIOJIHCHBI, KAUYECTBO BBIMOJTHECHUS
HY OJTHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIC BUIBI 3aJaHUI
BBINOJIHEHBI C OMINOKaAMH

Ilpoosunymuti
ypogenp

50-65

«y,[[OBJ'IeTBOpI/ITeJ'IBHO»

ConeprxaHue Kypca OCBOCHO
YaCTUYHO, HO NPOOEIIbl HE HOCHT
CYIIECTBEHHOI'O XapakTepa,
HE00XOIMMBIE TIPAKTUIECKHE HABBIKA
paboThI ¢ OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C()OpMHPOBAHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUH, BO3MOKHO,
coJiepKaT OIMOKH

Ilopozoeviit yposens

Memnee
50

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

ConeprxaHue Kypca HE OCBOEHO,
HGO6XO)II/IMI>IG IMPAKTUYCCKUC HABBIKU
paboThI HE CHOPMHUPOBAHBI,
BBIITOJIHECHHBIC y‘I€6HBI€ 3aJlaHusA
coJiepKat rpyoble OMIMOKU

Komnemenyuu ne
chopmuposanui

- Cocrout Ha 78% u3 azora N2

3. 3agaHus B TecTOBOI (popMe MO TUCHHUILINHE
[Ipumeps! 3ananuit:
Kakoif 0CHOBHOI1 KOMIIOHEHT TPUPOTHOTO Ta3a
- Cocrout Ha 85% n3 merana CH4
- Cocrout Ha 98% u3 merana CH4

- Cocrout Ha 98% u3 C2H6 u 6yrana

['ie Ha BHYTpEHHMX T'a30MPOBOAX AOKHBI ObITh YCTAHOBJIEHBI OTKIIIOYAIOIIUE YCTPOHCTBA




- TOJIBKO Ha BBOJEC T'a30IPOBOJA B IIOMELICHUU IIPU Pa3MEILUEHUHU B HEM ra30peryIsTOPHBIX
YCTaHOBOK

- TOJIBKO Tepe]l KOHTPOJIbHO-U3MEPHUTEIbHBIMH IPUOOpaMu

- TOJIBKO IIe€pe]] TOpeJIKaMU U 3alajbHUKaMU I'a30MCIONb3YIOLIEro 000py10BaHUs

- B K&XJOM U3 IIEPEUNCIICHHBIX

Kakum n0mKkHO OBITh MUHHMAIBHOE paccTosiHue oT oTAenbHo crosmmx [PIT u T'PIIB mo
0004YMHBI aBTOMOOHMILHOM JIOPOTH B 3aBUCUMOCTH OT BEJTUYMHBI JIABJICHUS Ta3a Ha BBOJIC

- 10 M npu naBnenuu raza Ha Bxozae B ['PII no 0,6 MIla u 15 M npu naBneHuu raza Ha BXOJ€E B
I'PII cBpime 0,6 MIla cooTBETCTBEHHO

- 5 M npu aasnenuu raza Ha Bxoze B ['PII 1o 0,6 MIla u 8 M npu naBiieHu# ra3a Ka BXOJIE B
I'PII cBpimie 0,6 MIla cooTBETCTBEHHO

- 5 M npu nasienuu raza Ha Bxozae B ['PIT no 0,6 MIla u 15 M nipu gaBieHuu ra3za Ha BXOJIE B
I'PII cBpime 0,6 MIla cooTBETCTBEHHO

- 10 M npu 1060 BeTUUMHE JTaBICHUS Ta3a

B rasompoBonmax, pa3MElIEHHbIX BHYTPU KWJbIX 3JaHUM, MAaKCUMAJIbHOE IABIICHHE rasa
cocraBiseT ... Ila

JlonycTuMas BeJIMYMHA NaJCHUs [ABJICHMS IPU KOHTPOJIBHOW OIPECCOBKE BHYTPEHHUX
ra3onpoBOJIOB IPOMBILUIEHHBIX IPEINPUITHIA COCTABISET ... MM.B.CT. B TeueHue | yaca

[IpenoxpaHUTENbHBIN 3aOpHBIN KiIalaH AOHKEH cpadaTbiBaTh IPU MPEBBILIEHUH BETUYUHbI
MaKCHUMaJIbHOTO pabouero AasieHus Ha Boixoze u3 ['PII He 6osee ueM Ha ... %

ITomubmin MEPEUCHb TCCTOBLIX Sa,Z[aHI/Iﬁ C YKa3aHUCM IIPABUJIbHBIX OTBETOB, PA3MCIICH B OaHke
BONPOCOB  Ha  HMH(OPMAIIMOHHO-00pa30BaTeIbHOM  TOpTaje  HMHCTUTYTAa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=289

OHGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIIIOJHCHHBIX TCCTOBBIX 3aI[aHHfI U3 ux
o01ero umucnia.



