MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Hupextop UMM

YTBEPX/IAIO /H.II. CioToB/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

19.02.2026 .

b.1.2.8 DkcrutyaTanust 1 pEMOHT JIMHEWHOM YaCTH MarucTpaibHBIX TPYyOOIPOBOIOB

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

KOMIIJICKCOB

23.03.03 DkcmiyaTaius TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIIUH U

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

HamnpasienHocTh HedrenponykroobecnedeHne 1 ra30CHa0KeHHE
Kypc 3,4
Cemectp 6,7

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

YaCOB/3aYETHBIX €IUHMNI]

TpynoeMKocTb 10 yueOHOMY IUIaHy 32419

Jlexun 64 JacoB
JlabopaTopHbIie pabOThI 48 4acoB
[TpakTuveckue 3aHATHS 32 JacoB
WNnas xoHTakTHas paboTta - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 144 4acoB
KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) 7 ceMecTp
CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 144 JacoB
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB
DKk3amMeH 7 cemMecTp
3auer 6 ceMecTp
BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmmanbHOCTH) 23.03.03 DKCmuTyaTarus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIITMH ¥ KOMIUJICKCOB

[TporpamMmmy cocTaBuIu:

JIOLIEHT OMuO COI'JTACOBAHO I''M. I'agxues
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA
Kadenpa skcmryaranuu MammH 1 000pyI0BaHUS

(HaumeHoBaHME Kadeapsl)
29.12.2024 pOTOKOJ Ne 6

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO J1.B. Koctpomun

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO J1.B. Koctpomun

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO J.B. Koctpomuu

(1.0. ®amumnus)

Okcnept(sl): Epemee Branumup Bukroposuy, ['naBHbIi nHxxenep Mapuiickoro paifoHHOTO
HedTenpoBoaHoro ynpasieHus AO «TpancuedTs — Bepxuss Boaray.

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 19.02.2026 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 IMIK-1.1 OOecneuenre  |3Hanmsa: OOecneunBaTh SKCILTYaTALUIO
OoOecrieyeHue  |BBITIONHEHHS pabOT 0 [TPyOONPOBOIOB HEPTEra30BOM OTPACIU U
OKCIUIyaTallud  |COACPKaAHHUIO o0ecreunBaTh BbINOJIHEHUS padoT 10 UX
TpyOOIpPOBOJOB |TPyOONPOBOIOB ra30BOi |COAEPKAHUIO B COOTBETCTBUH C TPEOOBAHUAMU

ra3zoBOM OTpaciu

OTpacyiv B COOTBETCTBUHU
¢ TpeOOBaHUSIMHU
HOPMAaTUBHOMN
TEXHUYECKOU
JIOKYMEHTaluH

HOPMAaTUBHOM TEXHUYECKOW TOKYMEHTALIMU
yMeHHs1: DKCIUTyaTHPOBaTh TPYOOIIPOBOIbI HE(TE
ra3oBOi OTpPaciid B COOTBETCTBUU C TPEOOBAHUAMU
HOPMAaTUBHOM TEXHUYECKOW TOKYMEHTALIMHU U
obecrieunBaTh BHIMOJHEHUS PadOT MO MX
COZEP)KaHUIO B TEXHUUYECKHU UCIIPABHOM COCTOSTHUU
HaBBIKHM: JKCIUTyaTUPOBaTh OCHOBHOE U
BCIIOMOTaTeNbHOEe 000PYI0BaHHE MAaruCTPAIbHBIX
TpyOOIpOBOI0B HE(PTE ra30BOM OTpACIIU B
COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHUBHOM
TEXHUYECKON JOKYMEHTAIIMU B 00eCrieYnBaTh
BBITIOJIHEHHS pa0OT 110 UX COJIEPIKAHHIO B
TEXHUYECKU UCTIPABHOM COCTOSTHUH

[1K-1.3 Ob6ecneuenue
IPOBECHUS
MEPOIPHUATHH 110
MTOBBIIIICHUIO
HaJEKHOCTU U

s dexTuBHOCTH
AKCIUTyaTaI|H
TpyOOIIPOBOIOB Ta30BOI
oTpaciu

3Hanmus: O6ecnednBaTh NPOBEACHHUS MEPOIPUATHIHA
10 MOBBIIIEHUIO HAJIS)KHOCTH U 3 (HEKTUBHOCTH
AKCIUTyaTaIluu TPyOOIpOBOIOB He(PTEra3oBoii
OTpacJIUB COOTBETCTBUHU C TPEOOBAHUAMHU
HOPMAaTHUBHOM TEXHUUYECKOHN TOKyMEHTALUN
yMenusi: [IpoBoiuTE MEPONIPUSITHS 110 MOBBIIIEHUIO
Ha/IeKHOCTH U 3PPEKTUBHOCTH IKCIUTyaTaIlH
TpyOONpOBOJOB HEPTETra30BON OTPACIHB
COOTBETCTBUU C TPeOOBAHUSIMH HOPMATHUBHOMN
TEXHUYECKOH JTOKYMEHTAIUH

HaBbIkH: O0ecreunBaTh HaJIS)KHOCTb U

3¢ (HEeKTUBHOCTH SKCIUTyaTallMi TPYOOIIPOBOIOB
He(dTerazoBoi OTpaciv B COOTBETCTBUU C
TpeOOBaHUSMU HOPMATUBHON TEXHUYECKOM
JOKYMEHTAIMU U NIPOJIUTh MEPONIPUATHS IO UX
COJIEP’KaHUIO B TEXHUUYECKH UCIIPABHOM COCTOSIHUM




2. 1IK-3 [1K-3.6 Opranuzarus 3HaHus: ObecrieynBaTh pabOTHI M0 SKCILTYaTALIUIO

OGecnieyenue  |paboOT 1O KOHTPOIIIO TpyOOIPOBOIOB HE(PTETA30BOM OTpACTH H
pabot 1o TEXHUYECKOI'0 COCTOSHMS |KOHTPOJIUPOBAThH BBHIMOIHEHUS paboT Mo ux
IKCIUTyaTallil  |0ObEKTOB COJICPKAHUIO B COOTBETCTBUH C TPEOOBAHUSIMHU
00BEKTOB TpyOOIPOBOIHOIO HOPMATHUBHOM TEXHUYECKOH TOKYMEHTAIIUU
TpyOOIPOBOJHO |TpaHCHIOPTA ymenusi: ObecrieunBaTh MEPOIIPUATHS TIO

r'0 TPaHCIOpTa MIOBBIIICHUIO HAJIS)KHOCTH IKCILTyaTaIluN

TpyOOIPOBOJOB HEPTEra30BOM OTPACIH U
KOHTPOJIMPOBATh TEXHUUECKOE COCTOSIHUE
COOTBETCTBUU C TPEOOBAHUSIMU HOPMATUBHOM
TEXHUYECKOHN TOKYMEHTALNH

HaBbIKH: KOHTpOIMpPOBAaTh TEXHUUECKOE COCTOSHUE
OCHOBHOT'O ¥ BCTIOMOT'aTEJIbHOTO 000pyI0BaHUS
MarucTpaibHbIX TPyOOIIPOBOI0OB HE(PTEra3oBoil
OTpaciy B COOTBETCTBUU C TPEOOBAHUAMU
HOPMAaTUBHOM TEXHUYECKON JOKYMEHTALUU U
o0OecrieunBaTh BBIIIOJHEHUS pabOT MO TEXPErJIAMEHTY

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JlucuumninHa OTHOCUTCA K 4acTH, (GOpMUPYEMOI ydJaCTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUI
OIIOIL.

JucnunnuHa sBisieTcst 00s13aTeNIbHOM

Jns  npojnomkeHust  (GopMHpOBaHMS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHMUS
IIPEIIIECTBYIOLINX JUCLUIUINH: OcHoBBI He(TerazoBoro nena (TIK-1),
Hedrenponykroodecneuenne (I1K-3); mpaxtuk: IIpon3BoacTBeHHas nmpakTHKa. TexXHOJIOrnuecKast
(TpOM3BOICTBEHHO-TEXHOIOTHYUecKas) pakTuka (ITK-3)

W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJi MPOJOJDKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMH B CIEQYIOUIMX TOCyJapCTBEHHOM WTOroBOH aTrrectanuu B ¢opme: Brimonnenue,
MOJrOTOBKA K TPOIEAYPE 3allUThl M 3alluTa BBIMYCKHON KBanmudukannonuoi padotsr (ITK-3),
BeinonHenue, mMOAroToBKa K MpOLENype 3alIUThl W 3allldTa BBITYCKHOW KBaJIM(UKAIMOHHOU
pa6ortsr (TTK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIMH HCIONB3YIOTCS METOJ0JIOTMYECKHE TE€XHOJIOTHH,
peau3yronie JeATeNbHOCTHBINA, JINYHOCTHO-OPUEHTUPOBAHHBIN, TPAKTUKO-OPHUEHTHPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPAaTErMUYECKUMU TEXHOJIOTHSIMHU SIBISIFOTCS: JIGKIIMOHHBIE 3aHSTUS, IPAKTUUYECKHUE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctuxeHune KOHKPETHBIX Ieneld oOyueHusi HamnpaBieHbl IPUMEHSEMble TaKTHYECKHe
TEXHOJIOTUH: BBIC3AHbIEC 3aHATHUS, KJIaCCHUYeCKast JIEKIHs, MHPOPMALIMOHHbIE

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

6 cemecTp

KomnuectBo | @opmupyembie

Bunnl u TeMbl 3aHATHHI
JacoB KOMIIETCHIINU

Paznes 1. JxcmnyaTanus 1 peMOHT JIMHEHHOH YacTH 72 [K-1, T1K-3
MarucTpajabHbIX ra30He(TENpPOBOI0B




Jlekuus. Dkcrutyatanusi 1 pEMOHT YCTAHOBOK KOMIUIEKCHOM
MOJATOTOBKHA TPOAYKIIMU CKBKUH Ha MPOMBICIIAX HEPTH U Ta3a.
Br160op Buia peMoHTa (BBIOOPOYHBINA, KATUTAIBHBINA C 3aMEHOU
TpyO, KaUTAIBHBIN ¢ 3aMEHON M3O0JISAIMH) B 3aBUCUMOCTH OT:
-TEXHUKO-3KOHOMUYECKHX TOKa3aTeJIel 110 BUJIaM U METOAaM
PEMOHTA;

-rutotHOCTeH pactipeaenenus nedexros TP u [TOP no qyune
He(TEenpoOBOAA;

-IJIOTHOCTEH pacnpe/esieHns KOPPO3UOHHbBIX Je(eKTOB MO JIMHE
He(TEenpoOBOA;

-COCTOSIHUS U30JIALIMOHHOTO TOKPBITHS;

-KOHKPETHBIX yCJIOBHIA MPOJIETaHus He(TEIPOBOIA;
-(paKTUUECKUX U MPOTHO3UPYEMBIX MTOKa3aTeNlel 3arpy>KeHHOCTH
HeQTEIPOBOIA.

16

JlaGopatopHas paboTta. PU3UKO - XUMUYECKUE CBOMCTBa HEPTU U
ra3a BJIMSIOIIME HA 3KCIUTyaTaluio TpyOOInpoBOIOB U TpeOOBaHUs
IIPEIbABIAEMBIE K TOBAPHOHN NpoayKLIMU.MeToasl peMOHTa
NeeKTHBIX y4acTKOB HeTernpoBoia.PeMOHTHBIE KOHCTPYKIIHH ISt
IOCTOSIHHOT'O PEMOHTA.

16

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KypCOBOTO MPOEKTa/paboThl

Knaccudukamus nepexros.Kpurepun knaccudukanuu neekTon
Ha JIITP u I1OP. [Topsaok npoBeneHust peMoHTa J1e(eKTOB.Ha
MarucTpaosbHbIX TPyOOIIPOBOIAX

1. HopmaTuBHO-TeXHUYECKAs JOKYMEHTALUs 10 IPaBUIIaM
AKCIUTyaTallud Y PEMOHTA JUHEWMHON YaCTH MaruCTpaibHbIX
ra3oHe(TenpoBO/IOB

2.JIuHeitHO-3KCIUTyaTallMOHHAs ClTy>k0a MarucTpajbHbIX
ra3oHe(TenpOBOIOB.

3.MeponpusTHs 10 3alMTe OT KOPPO3UN MarucTpalIbHbIX
ra3oHe(TeNpPOBOOB U IKCILUTyaTallUsl YCTAHOBOK 3JIEKTPO-
XUM3aIIUTHI.

4.Ilopsnok dKcITyaTaluy M pEMOHTA NIEPEXO0I0B MarucTpaaIbHbIX
TpYyOOIIPOBOJIOB Uepe3 MPEMATCTBUS U KCIUTyaTallusl y9acTKOB
MarucTpaibHbIX TPYOOIIPOBOIOB B OCOOBIX YCIOBHSIX.

5.IMopsimox oOcneaoBaHMs U AUATHOCTUKH COCTOSTHUS JTMHEHHOM
4acTH TPYOOIIPOBOJIOB.

6.TexHnueckas dKCIuTyaTaluss Y PEMOHT 3allOPHO-PETYIHPYIOLIEH
apMaryphbl.

7.ABapHiiHBIE CUTYAIlUU U UX NpeaynpexacHue. OxpaHa
OKpYXKaroIlel cpeibl IPU IKCIUTyaTallud U PEMOHTE
MarucTpajibHbIX ra30He(TEHPOBOOB, XPAHWUIIMIL T'a3a U HeTH.

BBLIMTOJTHEHUE KYPCOBOT0 MPOEKTA/padOThI

40

Pa3nen.2. Teopernueckue OCHOBBI U MPAKTHYECKHE ACTIEKThI
skciyatanuu M pemonta MI' u MH..

72

Jlexuus. Knaccudukamus u coctas coopyxenuit MH u MI',
XapaKTepUCTHKA MarucTpajbHOr0 HEPTEra3onpoBoia u
NepeKaunBaeMoi Cpeibl, TEXHOJIOITMUECKHUE CXEMBbI
nepexauyku.Ha3HaueHne u coctaB paboT TEXHHUUYECKOTO
oOciy>)xuBaHus U peMoHTa .KOHTPOIIb 32 TEXHMUECKUM COCTOSTHHEM
JIEHCTBYIOMUX HE(PTEPOBOIOB. METOIBI M Cpe/ICTBA KOHTPOJIS

16

[K-1, T1K-3




TepPMETUYHOCTH HEPTEPOBOIOB

JlaGopaTopHas pabota. ®u3nveCcKrue CBONCTBA U COCTaB
IPUPOJIHOTO ra3a. XapaKTEepUCTUKNA OCHOBHBIX KOMIIOHEHTOB
IpUPOIHOTO raza. PacuetHsie popmysbl mapaMeTpoB
TPaHCIIOPTUPYEMOTO rasa.

Bunel 1 knaccudukanus 0TKa3zoB JIMHEHHON 4acT TPYOOIIPOBOIOB.
CpencTBa TEXHUYECKON IMarHOCTUKU COCTOSIHUSL CTEHKHU
TpyOoIpoBoa. MeTo1bl KOHTPOJISE KOPPO3UOHHOTO COCTOSIHUS
ra3onpoBoJioB. MeTol MarHUTHOMN

e eKTOCKONHHU, yIIbTPa3ByKOBOM, painorpaduyeckuii,0eCKOHTaKTH
bl MeTobl KOHTpOJIs. [locienoBarenbHOCTD U BUBI PaOOT NpU
JUMKBHUAAIMU aBapuil. Opranu3anus aBapuitHo -
BOCCTaHOBUTENIBbHOM ci1y>k0bl Ha MI'. IIpoTuBOKOppO3HOHHAs
3amuTa. Pacuer OCHOBHBIX IapaMeTPOB KaTOJHOM, IPOTEKTOPHOU U
DJICKTPOAPECHAKHOU 3aIIUTEL

16

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
KypCOBOTO IPOCKTa/PabOThI

1.DkcrutyaTanusi © pEMOHT OCHOBHOTO U BCTIOMOTaTEIbHOTO
00opynoBaHusi 00BEKTOB MarucTpaibHoro Tpyoonposoaa ( MHu
MI) u ux dykum.

2.9kcmtyaTanus U peMoHT nepekaunBaronux cranmuii [HIIC,
[THIIC, KC (I'TIA), maructpalbHbIX TPYOOIIPOBOJOB U UX
OTIMYUTEIFHBIE OCOOCHHOCTH, 3aTIOPHO-PETYIUPYIOIEH apMaTyphl
(BPA), B 3aBUCUMOCTH OT OCOOEHHOCTEH TEXHOJIOTUYECKUX CXEM
nepekadyky HepTH, HePTENPOLYKTOB U rasa.

3.OkcrutyaTanus ¥ peMOHT HACOCHO — CUJIOBOTO 000py/I0BaHHE
HIIC, KC (I'TTA), ¢ yueToM TE€XHOJOTHYECKUX CXEMBIUX
COEMHEHUIN NOCOOEHHOCTH HAIOPHO-PACXOJHBIX XapaKTEePUCTHK
MH u MT.

BBINOJIHEHNE KYPCOBOIO MPOEKTa/paboThl

40

WMuas koHTaKTHAs paboTa: 3a4eT, KOHCYJIbTAIuU

7 cemecTp

Bunsl u TeMblI 3aHATHH

KoanuectBo
4acoB

dopmMmupyembie
KOMITETCHIINH

Pa3nen.3.OkcmiryaTanusi ¥ peMOHT HACOCHO - CHJIOBOTO
odopynoBanus roJJoBHbLIX H npoMe:xkyTounbix HIIC, KC (I'TIA)

144

Jlexuus. Koppo3noHHbIe MOBPEXIEHHS TPyOOIIPOBOIOB

BausHue BHEIIHMX BO3ICHCTBUII HA TEXHUUECKOE COCTOSHHUE
MO3€MHBIX TPYOOTIPOBOIOB.

JedexTs TpyO, CBapHBIX IIBOB U MOHTaXa.

OTka3bl HeTENPOBOIOB BCIEICTBUE HAPYILIEHUS TIPABUIT
JKCIUTyaTalluu

[ToBpexxneHus TOI3EMHBIX TPYOOIIPOBOJAOB OT IKCILTYaTAIIHOHHBIX
Harpy30K 1 BO3ACHCTBHI.

32

IIpakTrueckoe 3ansTue. OCHOBHOE COAEPKaHUE OPraHU3aALUN
PEMOHTHO-BOCCTaHOBHUTEIBHOM cITykObl. TeXHUUECKOe OCHAIIEHNE
aBapuiiHOM CITy)Ob1.OpraHu3anus aBapUHO-BOCCTAHOBUTEIBLHBIX
pabot. Oco6eHHOCTH OpraHU3alMi PEMOHTHOM CITy>KOBI B
pasIMYHBIX reorpauyeckux U KIMMATHYECKUX YCIOBHM
9KCILTyaTaluu.

32

IK-1, T1K-3




JlaGopaTtopHnast pabota. CriocoObI BBITOTHEHUS 3€MIITHBIX pabOT 16
npu aBapuitHoMm pemoHTe. CriocoObl peMoHTa 1eeKTOB TPYO U
CBapHBIX LIBOB,y3JI0B COETUHEHUS TPYOOIIPOBOIOB

Crioco0Ob! TUKBUAALINS TIOBPESKACHUN HA TMHEHHON
apmarype.TexHOoIor s 3aMeHbl MOBPEXKIEHHOTO Yy4acTKa
HeTenpoBoaa.

CniocoOb1 0cBOOOXKIEHUS aBapUIHOTO yyacTka HeTenpoBoia OT
HedTH U 0OpaTHas 3akayka HePTH B HEPTEPOBOI,TePMETH3AIIH
BHYTpEeHHEeH nojoctu HegTenpoBoaa. CBApOUYHO-MOHTAKHBIE
paboThI PH 3aMEeHE MOBPEKICHHOTO y4acTKa.

JlaGopaTopHbie pabOTHI:

1.3mepenune pa3HOCTH MOTEHIMAIOB MEXKY TPYOOIIPOBOJOM U
3eMIIEH.

2.IlpoTexkTopHas 3amuTa MarucTpaabHBIX TPYOOITPOBOIOB.
3.3y4yeHue mioTHOCTH aHOIHOTO TOKA IIPH HEOJAHOPOIHON
a’paryy.

4.0Onpenenenue k03P PUIIMEHTA 3aTyXaHUS HATOKEHHOTO
MOTEHIIMAJIa TP KaTOIHOW 3aIlluTe MarucTpaieii TpyoOrmpoBOIOB.
5.0mpeneneHre MOIHOCTH, PACXOAYeMOW CTaHIMeH KaToqHOU
3aIHTHI.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIOJIHEHUE
1. Texnonoruueckue cxemsl npokiaaku MH u MI'. 2.0nenka
IKCIUTYaTal[MOHHOM HAJIeXKHOCTU U IPOYHOCTH MarucCTpaJbHOIO
TpyOOIIpoBOJA.

3. TexHODOTHS COOPYKEHUS MOA3EMHBIX TPYOOIIPOBO/IOB B
HOpPMAaJIbHBIX, CJIOXKHBIX U ceicMu4eckux paiionax. 4.0uncrka
BHYTPEHHEH MOJIOCTH U UCIIBITAHUE MAaruCTPaJIbHbIX
TpYyOOIIPOBOJOB HAa IPOYHOCTh U T€PMETUUHOCTb.

5. Texuuueckoe 00CITy)KHUBaHUE U PEMOHT PE3EpPBYapOB.
6.Texunyeckoe oOCTy>KUBaHUE M PEMOHT TPYOOIIPOBOIOB
NepeKaynBaONNX CTaHIUi 1 HedTeba3. T

7.eXHHUUYEeCKOoe 00CIy>)KUBaHHE U PEMOHT 000pyI0BaHMS CTaHLIUN

noa3emaoro xpanenus raza, ATHKC, 5CT', I'PC, I'PIT 64
WNHuas koHTakTHAs paboTa: 3ammTa KypcoBOTO IPOEKTa/paboThI, 0
KOHCYJIbTaI[MH

IToAroToBKa K 3K3aMEeHY 30
ITpoBeneHNe K3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3yueHne JUCHMIUIMHBL (MOJyJsl) PEKOMEHAYeTCs HadaTh C O3HAaKOMJICHMS ¢ pabodeit
IPOTPaMMOii, ee CTPYKTYpOi W COAep)KaHUEM pa3feNioB. YUeOHbBIN Marepuan CTPYKTYypHpPOBaH,
WU3Y4YCHHE  JUCUUIUIMHBI  OCYIUECTBISETCS B TEMaTH4EeCKOW  IOCIENO0BATECIBHOCTH.
3aHATHSA JIeKIHOHHOTO THMA JAIOT CUCTEMAaTU3UPOBAHHbBIC 3HAHMS IO TUCLMIUIMHE (MOJYIIIO),
KOHILIGHTPUPYIOT BHUMaHUE Ha HauOoJiee CI0KHBIX U BaKHBIX BOIpocax. Bo Bpems JeKIIMOHHBIX



3aHATHI PEKOMEHYeTCsl BECTU KOHCIIEKTHPOBaHUE yueOHOro MaTepuaia; oOpaliate BHUMaHUE Ha
(GOpMYITMPOBKM M KaTEropuu, pACKphIBAIOIIME CYTh MPOOJIEMBI, SBICHHUS WIH IMpoIecca;
3aukcupoBaTh BBIBO/IbI u IIPaKTUYECKUE PEKOMEH AU U. (npu HaJIMYUN)
[TonroroBka K 3aHAAITHSIM CEMHUHAPCKOIO THIIA BKJIIOYAECT O3HAKOMIICHHE C ILIAHOM
IIPAKTUYECKOro  (JabopaTOpPHOro) 3aHATUSA; PabOTy C KOHCIEKTOM JIEKIMH, BBIIOJHEHHUE
JIOMAIIIHEro 3a/aHusi, pabory ¢ y4yeOHOW M y4eOHO-METOAMYECKOM IUTEepaTypoil, HayYHBIMH
U3JJAaHUSAMU U DJEKTPOHHBIMH 00pa30BaTENIbHBIMH pPECypcaMu, PEKOMEHJOBAaHHBIMH paboveid
IpOrpaMMoi JUCLUATUIMHBI (Momysst).
CopnepxkaHue camMoOCTOSITEJILHOH PadoThl ompezensercs padouedl mporpaMMol JUCLUIUIMHBL
(Mozynisl), OLIGHOYHBIMH M METOAMYECKUMM MaTepuajlaMH, 3aJaHUiIMH M yKa3aHUAMHU
npenonaBarens. CamocTosTenbHas pabdoTa MOXET OCYIIECTBIATHCA B ayJUTOPHOH W
BHeayuTopHOU (popmax. DPHEKTHBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTEIILHON paOOThI
ABJISICTCA  JIEKTPOHHas MH(pOpPMAIMOHHO-00pa3oBaTelbHas cpeJa YHUBEPCUTETa, KOTopas
olecrieunBaeT JOCTyNl K 00pa3oBaTelbHON mporpamme, pabodeil mnporpaMme JUCLUIUIMHBI
(Momysisi), K SJCKTPOHHBIM OMOTMOTEYHBIM CHCTEMaM, MPO(eCCHOHAIBHBIM 0a3aM JaHHBIX WU
UH(POPMALMOHHBIM CIPaBOYHbBIM CHUCTEMaM.
W3yueHne AMCHUIUIMHBI (MOJYJsl) BKIIIOYAET BBIIOJHEHME KYypCOBOIO IpoekTa (paboTel) u
71a00paTOPHO-TIPAKTUYECKHUX pabor.
[TepuonuuHoCTh MpoBeAeHUs, (HOPMBI TEKYILEr0 KOHTPOJS YCIIEBA€MOCTH, CUCTEMa OLEHUBAHUS
xoJa OCBOEHUS JUCIUILINH IIPEJICTaBICHbI B paboueii IporpaMmme.
DopMoOil TPOMEKYTOUHOW AaTTECTAMU M0 AMCHUIUIMHE (MOJYII0) SBiIeTcs 3a4éT B 6-oM

CeMecTpe, no Kypcosom paboTte AnddepeHLMpPOBaHHbIN 3aueT 1 9K3aMeH B /-0M cemectTpe.

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOMUECKOE 0OeCIIeYeHE

KonunuectBo
9K3EMILIIPOB MEYATHBIX
NoNe . W3IaHUH, UMCIOIINXCS B

Cnucok HCTIONb3yeMOH JTUTePaTypPhl
n/n OuOIHOoTEKE, HIIN
AIIEKTPOHHBIN aipeCc U3AaHUS
(pecypca) B cetn MHTEepHET

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. [FamxueB, T'acan MaramenpacynoBuu. Pacuer nuHeHON 22 /

yacTd MaructpaibHoro HedrempoBoga [Tekcr] : yueOno-| https://portal.volgatech.net/b
METOJIMYeCKoe Mocodue Mo KypcoBoMmy mpoektupoBanuio :| 00ks/Gadzhiev_raschet_linei
[mo nHampaBnenuto "TpyOONmpoOBOAHBIA TpaHCHIOPT HEDTH H noi_chasti_2017.pdf
raza"] / I'. M. T'amxues, 0. A. T'opunos, A. M. Kaiinakos;
M-Bo oOpazoBanusi u Hayku Poc. @eneparuu, ®I'bBOY BO
"[ToBomxk. Toc. TexHoi1. yH-T". Momkap-Ona: IIT'TY, 2017. -
54 ¢. ISBN 978-5-8158-1876-7. Dx3eMIUISIpPLI: Bcero 22.

2. |lamxueB, T'acan MaramenpacymnoBud. Pacder nuHeitHOU 25/

YacTH MarumcrTpajbHOro rasomposoga [Tekcr] : yueOno-| https://portal.volgatech.net/b
METOJIMYECKOe TOcoOMe 1Mo KypcoBoMy mpoekthpoBanuto :| 00ks/Gadziev_Raschet_linei
JUIA  CTYJACHTOB HampaBicHHsS OakajgaBpuara 23.03.03|noi_chasti_magistralnogo_ga
"OKcrulyatanysi TPaHCIOPTHO-TEXHOJOTMYECKMX MAIUIUH U zoprovoda_2019.pdf
koMIuiekcoB"  (mpoduib  "TpyOonmpoBOAHBIH  TpaHCIOPT
HepTH W Taza"), wu3ydaromux gUcuuiUMHy "OCHOBBI
Hedrerazoporo aena" / I'. M. I'amxkues, 0. A. T'opunoB, A.
M. KaiigakoB; MuHHCTEPCTBO HAyKM U  BBICILIETO
obOpaszoBanusi Poccuiickoit ®Denepannu, OI'bOY BO
"TToBoymxCKuit TOCYAPCTBEHHBIM  TEXHOJOTMYECKUU




- 52 c. ISBN 978-5-8158-2078-4. Dx3emmuisipbl: Bcero 25.

l'amxues, ['acan MaramenpacynoBuy. Pacuer pesepByapHOro
nmapka HedTeb6a3 u HedTenepeKauynBarONIMX CTAHIMK B
cucreMe mMaructpaibHoro HedrenpoBoga [Tekct] : yuebHO-
METOJIMYECKOE MocoOue 1Mo KypcOBOMY MPOEKTUPOBAHUIO JIJIS
CTYJCHTOB HaIpaBJICHUS IIOATOTOBKH 23.03.03
"OKcrutyatanus TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH H
KomruiekcoB"  (mpopminb  "TpyOonpoBOgHBI  TPaHCIIOPT
HedTH u rasa), M3YYaOIINuX JTUCIHUILTUHY
"Hedrenpoaykroobecnieuenne" / I'. M. Tamxwues, 0. A.
I'opunos, A. M. KaiinakoB; MUHUCTEPCTBO HayKH U BBICIIETO
obpaszoBanust Poccwuiickoii dDeneparyu, ®I'bOY BO
"IToBoJKCKUIMA roCyJ1apCTBEHHBIN TEXHOJOTUYECKUIA
yuusepcurer". Momkap-Ona: IITTY, 2019. - 55 ¢. ISBN 978-
5-8158-2079-1. Dk3eMIuispsl: Bcero 18.

18 /

https://portal.volgatech.net/b
ooks/Gadziev_Raschet_rezer
vuarnogo_parka_neftebaz_20

19.pdf

Kopmak, Aunekceli AmnaronbeBud. IIpoekTupoBanue u
9KCIUTyaTanus razonedrenpoBogoB [Tekcr]| : ydeOHUK : [0
HaINpaBJICHUIO TIOATOTOBKU OakanaBpuara "HedrerazoBoe
neno"] / A. A. Kopmak, A. M. HeuBanb. PoctoB-na-Jlony:
®enuke, 2016. - 523 c. ISBN 978-5-222-26147-7.
OK3eMILIAPHL: BCero 4.

Kopmak, Aunekceit AmnaronbeBud. (OCHOBBI TPaHCIOPTA,
XpaHeHus: u nepepaboTku Hedtu u raza [Tekct| : yueOHOE
nocobue : [mo Hamparienuro "Hedrerazooe nmeno"] / A. A.
Kopmak. Pocros-nHa-Jlony: ®enukc, 2015. - 365 c. ISBN
978-5-222-24733-4. DK3eMIIIPhL: BCErO 5.

Kopmak, A. A. TexHomorudyeckuil pacueT MarucTpaiabHOTO
HerenpoaykTonpoBoaa [DnekTponHbi pecypc| / Kopmrak
A. A.,HuxonaeB A. K.,3apunosa H. A. 4-e u3zn., crep. CaHKT-
IletepOypr: Jlans, 2023. - 92 ¢. ISBN 978-5-8114-9484-2.

https://e.lanbook.com/book/3

52094

3ops, EBrenuit HBanoBuuy. ABTOMaTHUYECKHE
aBTO3anpaBoyHbie cTaHIuu [Tekcr] : [cnpaBoyHOE MoOcoOHE
JUIs  MarucTpaHToB HampasieHus "HedreraszoBoe neno",
cnernmanuctoB] / E. U. 3ops, A. C. Xabapos, A. JI. SIkosnes.
Mocksa: Henpa, 2014. - 131, [1] c¢. ISBN 978-5-8365-0420-5.
Ox3emisapsl: Bcero 10.
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6.2. MaTtepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNe
/i

Aynuropuu 171 IpoBe-
JIeHUs y4eOHBIX 3aHATUH,
CaMOCTOSTENIbHON pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[lepeueHb OCHOBHOTO 00OPYIOBaHUS

[IporpammHuoe
obecrnieueHne

214 (1)

Komonku SVEN 2.0 STREAM Mega
R (1), JlaGopatopuslif cTom ¢
AIUKaMHU ), IIpoexTop
myneTuMennitapii Hitachi CP- RX93
(1), YCTAHOBKA JJI1 PABOT. (1),
OKkpaH HACTEHHBIN PYJIOHHBII
200x200 cMm (1), Kommekt y4ueOHOM
mebenu (1)

Windows
CrpaBouHas
crcreMa

Microsoft

Enterprise,
npaBoBast

"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekr I'APAHT-
Macrep, Microsoft




Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JJIA pemeHHs{ OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4

2. 215 (1) Kosouku SVEN 2.0 STREAM Mega|Microsoft Windows
R (1), Kommieke mab. aBromatusup.|Enterprise, CrnpaBounas
"INeramu  MmammH-niepenaun”  (1),|mpaBoBas cucreMa
JlabGopatopusiii cton ¢ smukamu (7),|"Koncynerant  Ilmroc",
[Ipoekrop mynsTuMenuitnbiii Hitachi|Microsoft Office

CP- RX93 (1), Dkpan wnactennslii|Standard, Arear Dr.Web,
pysonusiit 200x200 cm (1), Kommiekr|Komriekt I'APAHT-
yueOHoit mebenu (1) Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurext 110
JUIsL PEIIeHUs OCHOBHBIX
M0JIb30BATEIBCKUX 33]1a4

3. 319 (1) Mownwutop 19" ViewSonic TFT 19"|Microsoft Windows
VA916 (1), Mouutop 19" ViewSonic|Enterprise, CnpaBounas
TFT 19" VA916+Cucr. 6Onok Intel{npaBoBas cucreMa
Core (1), Monutop 19" ViewSonic|"Koncynsrant  Ilmroc",
TFT 19" VA916+Cucr.6mok Intel|Microsoft Office
Core (1), IIK ICL RAY S902.1|Standard, Areat Dr.Web,
,KJIaBHaT.,MbIIIL.MOHUTOP ViewSonic|KommiaekT I'APAHT-
22" VA2232W-LED (15), Ipunrep|Macrep, Microsoft
mgazepr. Xerox 3122 (1), Crox|Access, Microsoft Visio
YIIIOBOM KOMITBIOTEPHBIH c|Professional,  Microsoft
noacraBkoir mox ¢/6 (1), Kommiexr|Project Professional,
yueOHo Mebemnu (1) Microsoft Visual Studio

Enterprise, Kommuext 10
JUIS PeIIeHUsT OCHOBHBIX
10JIb30BATEIbCKUX 33]1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuayia (00beM 3HaHUH, IITyOuHa YCBOEHHS ), IPEAYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (YeTKOCTh, TPAMOTHOCTb H3JIOKEHHS Marepuaia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.

IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUYECKUX 3aJaHUM.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU ¥ TIPHEMaMH UX BBINOTHEHUS

Beicokuit ypoBenp [OOyuatomuiicss riyOOKO M NPOYHO YCBOWJI MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, PU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MECHEHUU  3a7aHus, CBOOOJHO  CIpaBisiercs ¢
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOi, TEPHOANYECKUMH W3AAHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
Pa3sHOCTOPOHHUMM  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapToW IuCHUIUIMHBL [lopsiiok cocTaBiieHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHuil H3 0a3bl (OHIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

IIpuMepbI THIIOBBIX KOHTPOJIBHBIX 3aJaHUi AJ1A 3aUThl KypcoBoii (KP) B 7-
OM ceMecTpe

Bapuant Ne 1
1. K MaructpanbHbIM HEQTEIPOBOIaM OTHOCSTCSI TPYOOIPOBOIBI MPOTAKEHHOCTHIO

A - cBpire 50 kM. b - cBpiate 100 kM. B - ¢Bpimie 500 kM.




2. Koneunwsim nynkrom MHIT siBsiercst
A - HII3. b - nepeBanounas Hedredbasa. B - HIIC.

3. Tpy6onpoBoa, npucoeanHeHHbIi K MI'TI u npeHa3HauyeHHBIN AJ11 OTBOA YaCTH Ta3a K
OT/IEJIbHBIM HACEJICHHBIM ITYHKTAM U MPOMIIPEANPUSITHSIM HA3bIBACTCSA

A - otBox. b - orBeTBIIeHNE. B - oTmalika.

4. TpancnoprabenbHoOe 31aHKE U3 JIETKUX KOHCTPYKIIUI, BIIUCHIBAaIOIeecs B rabapuThl
orpyska

A - 60kc. b - konTeitHep B - cynep0Oiok.

5. B 3aBucuMoOCTH OT yCIIOBHOTO TUAMETPa MaruCTpalbHbIC TPYOOIIPOBOIBI MTOAPA3ISIISFOTCS
Ha

A - xnaccel. b - Ha kaTeropuu. B - Ha rpynmns.

6. K kareropuu | otHOoCcsiTCS HEPTEOa3bl C OOMIKUM 00BEMOM PE3EPBYAPHOIO MapKa
A - cBpimre 100 toic. M3, B - cBbimre 20 Toic. mo 100 teic. M3, B - 10 20 ThIC. M2,
7. 3amep u yuet HeTenpoayKTOB Ha HeTeOa3e OTHOCUTCS K OIepaIisam

A - ocHOBHBEIM. b - BcmoMmorarenbHEBIM. B - IMPpOU3BOJCTBCHHBIM.

8. COBOKYHHOCTB CJIMBOHAJIMBHBIX YCTPOﬁCTB PpacCIIoOJIOKCHHBIX BJI0JIb )K/I[ II0JIOTHA
Ha3bIBAKOT

A - cranuus cauBa-HanuBa. b - scrakana. B - crenaep.
9. VYerpoiicTBa i mpueMa U BeITycka ckpeOka pazmemnatorcs Ha MHII Ha paccrosinun

A - 10 300 kM. b - 10 200 kM. B - ot 200 10 300 KM.

10. JlpIxaTenbHble KIIalmaHbl OTKPBIBAIOTCS KOT/AA JaBJICHUE B TA30BOM MTPOCTPAHCTBE
pe3epByapoB JIOCTUTHET

A -1xklla. b -2 klIla. B - 1,5 xIla.

Bapuant Ne 2

1. JloMuku 06X014MKOB pacrnonaratorcs Baoiib Tpaccsl MHII Ha paccrosHun
A -5-10 km. b - 20-30 kM. B - 10-20 xm.

2. [Tpu nepeceueHny KeIE3HBIX U aBTOJOPOT TPYOOIIPOBO YKIaAbIBAETCS B QyTIsp,
JMaMeTp KOTOpOro OO0JIbIIe ero TuamMerpa Ha

A -100 mm. b - 200 mm. B - 500 mm.

3. Juametp HapyKHBII TpyOBI ¢ ycmoBHBIM AuameTpom 200 MM paBeH
A -209 mm. b - 220 Mmm. B - 219 mm.

4. brnok, pazmMepsl KOTOPOTO MPEBBIIAIOT FA0APUTHI TOTPY3KH

A - cBepx06mok. b - cymep6mok B - 6oxkec.

5. K nepBomy kiaccy OTHOCSTCSI MarucTpaibHble HEPTEPOBOIbI TUAMETPOM



A -0t 1000 mo 1200 mm. b - 500-1000 mMm. B - cBeimre 1200 mM.

6. B 3aBucumocTH oT pabouero AaBlieHUs] MarucTpajibHbIe ra30IPOBOAbI OIPA3AEISIOTCS
A - na xareropuu. b - Ha knaccel. B - Ha rpymibl.

7. K kareropuu |l oTHOCSTCS HEedTeOa3bl ¢ 0OITUM 00BEMOM PE3ePBYAPHOTO MapKa

A - cBbire 10 o1, 10 20 ThIc. M°. B - cBbimme 20 Thic. 10 100 Thic. M3, B - ¢Bbimie 2 Thic. 10 10 ThIC.

Mo,

8. CnuBo-HaTUBHBIC ACTaKabl AJIs IPUEMa U OTIyCKa HePTENnpOayKTOB Ha HedTebaze
pa3MeIIaTcs B 30HE

A - onepatuBHO#. b - /1 onepanuii. B - BogHBIX onepanuid.

9. [Tpenen cpabaTpiBaHUS MPEJOXPAHUTEIBHBIX KJIAIAaHOB PE3€PBYapOB BHIIIE Mpe/eia
cpabaTbIBaHMS IBIXATEIIBHBIX KJIAIAaHOB Ha

A -1-5%. b - 10-15%. B - 5-10%.
10. Kianan IICK nactpauBaroT Ha gaBiieHue, npesbiaromiee peryaupyemoe mocie ['PII na

A -10%. b - 5%. B - 20%.

BapuanT Ne 3

1. IlepBast sxene3H010pOKHASI IUCTEPHA MOSIBUIIACH B
A - Poccun.

b - Amepuke.

B - EBpore.

2. YCTpOﬁCTBO, MMpEaAHAa3HAYCHHOC JJIA ABTOMATUYCCKOTO IMOAACPIKAHUA TaBJICHUS Ha
3a/1aHHOM YPOBHEC, Ha3bIBACTCA

A - perynsaTop AaBieHHUS.

b - perynstop ypoBH4.

B - aBTOMaTHueckoe ycTpoucTBO.

3. 3aIBUKKE CTAJIILHOM C JIEKTPOIPUBOJIOM COOTBETCTBYET MHIEKC
A -30c905ux.

b - 15418m.

B - 30c76nx.

4. [IpenenbHbIE pa3Mephl IPY30B, IEPEBO3UMBIX IO JKEJIE3HOU JOPOre Ha3bIBAIOTCS
A - raGapuThI IEPEBO3KHU.

b - mpenenbHbIE pa3Mepsl IEPEBO3KU.

B - raGaputhl morpysku.

5. K knaccy |l otHOCSTCSI MarucTpaabHble He(TEMPOBOIBI IUAMETPOM



A - menee 300 mm.
b - or 500 no 1000 mmM.
B - 01300 o 500 mm.
6. K kateropumu Il a otHOCATCS HEdTeOa3bI ¢ OOIMMM 00HEMOM pE3epPBYapHOTO TapKa
A - cBpimte 10 Thic. o 20 ThIC. M°.
B - e 20 Teic. 10 100 ThIC. M°.
3

B - cBpite 2 tric. 10 10 THIC. M”.

7. KoHcTpyKius u3 mapHupHO-COWICHEHHBIX TPYOOIIPOBOIOB, KOHIIEBAs YaCTh KOTOPO
CILY’KHT JUISl COeIMHEHUS OeperoBbIX KOMMYHHUKAIIUN U PUEMHO-CIMBHBIX MaTPyOKOB
He()TEHAJIMBHBIX CYJI0B Ha3bIBaeTC

A - IUJIOH.

b - nupc.

B - crengep.

8. [Tpu nepeceueHrH MarucTpaabHBIM TPYOOIPOBOOM 00JIOTA OTHOCATCS K MPENSATCTBUAM
A - IpUPOJTHBIM.

b - ecrecTBEHHBIM.

B - BogHBIM.

9. Jnamerp Hapy:xHbII TpyOBI ¢ ycrnoBHBIM AuameTpom 400 MM paBeH
A -430 mm.

b - 420 mm.

B - 426 mwm.

10. Bepxuuii npenen Hactpoiiku kianasa [13K Beie perynupyemoro aasnenus nociue I'PIT
Ha

A - 20%.
b - 10%.
B - 15%.

Bapuant Ne 4

1. A3C ¢ HazeMHBIMH pe3epByapaMu U pasHeceHHbIMU TPK 1 KoHTEelHepa XpaHEeHHUs TOIUIMBA



Ha3bLIBAETCS
A - TpaguunoHHON. b - MoaynbHOM. B - KOHTEHEPHO.
2. MuororonnuBHas A3C Ha TEpPUTOPUU KOTOPOH MPElyCMOTpPEHA 3apaBKa

A - OEH3MHOM Pa3IMYHBIX MAPOK. b - HECKOJILKUMU BUIaMU TOILTUB. B - OEH3MHOM H
JIA3TOIIIUBOM.

3. Ornopa, K KOTOPOU MOJIBEIICH HECYIUN TPOC BAHTOBOTO TIEPEX0/1a, HA3bIBACTCS
A - nunon. b - mannyc. B - crennep.

4. OcHoBHOE oTanune 0JI0K-00Kca OT OJIOK-KOHTEHHEpa COCTOUT B

A - crioco0Oe moctyna nepcoHana. b - pazmepax. B - ycranaBimBaeMbIM 000pyT0BaHHEM.
5. K knaccy Il otHOCsiTCS MarucTpanbHbie He(TEPOBOABI AUAMETPOM

A - meree 300 mM. b - ot 500 go 1000 mm. B - ot 300 1o 500 mm.

6. K knaccy |l maructpaiabHbIX Ta30poBOAOB OTHOCSATCS TPYOOIPOBOBI C paboynm
JIaBJICHUEM

A -otr 2,510 10 Mlla. b - or 1,2 1o 2,5 MIla. B - or 5,5 no 7,5 MIla.

7. VYrpanenue poccuiickuMu He(pTepoBOAaMH OCYIIECTBIISIET

A - OAO AK "Tpancuedts". b - OAO "JIykOun". B - MunuctepctBo sHepretuku PO.
8. Junametp HapyKHBII TpyObI ¢ ycnoBHBIM AuameTpoM 800 MM paBeH

A -810mm. b - 820 mm. B - 815 mm.

9. OCHOBHBIM UCTOYHHKOM TeriocHa0xeHust 00bekToB KC ¢ ra30TypOMHHBIM NPUBOIOM
ABJIAETCS

A - xotenbHas. b - orpaborannsie ra3el ['TIA. B - anmapaT Bo3yIiHOTO OXJIaXISHUS Ta3a.
10. Jlnst npucoequHEeHusl BPEMEHHBIX JIMHUW PYKaBOB P TYLUIEHUU MOXKAapa CIIyXKaT
A - runpanTsl. b - noxxapHsle KpaHbl. B - kanTaxHble KaMepbl.

Bapwnant Ne 5

1. IToa3zeMHBIM Ha3bIBAETCA pe3epByap y KOTOPOTO HAMBBICIINN YPOBEHb JKHJIKOCTH
[IPEBBIIIACT HU3LINM YPOBEHD 3€MJIN Ha

A-05mM.b-02M.B-1wm.

2. Jlns xpaHeHus: TEMHBIX HE(PTEIPOTYKTOB HUCIOJIb3YIOTCS pe3epByaphl TUIIA

A -PBC. b -PI'C. B - XXbP.

3. OnuH ropu30HTANIBHBIN psAJl CBAPEHHBIX MEX]Ty COOOM JIMCTOB pe3epByapa Ha3bIBACTCS
A - nosicom. b - ypoBaem. B - kopmycom.

4. COBOKYMHOCTH 000PYIOBAaHUS M CTPOUTEIBHBIX KOHCTPYKIIMM, CMOHTHPOBAHHBIX Ha
0011eM OCHOBaHUM Ha3bIBACTCS

A - 60okc. b - 6;10k. B - koHTEI#HED.



5. K knaccy IV otHOCATCSI MarucTpaabHbIe TPYOOIIPOBOIBI THAMETPOM
A - meree 300 mM. b - ot 500 go 1000 mm. B - ot 300 1o 500 mm.

6. [Tonmxenue JaBJICHUA I'a3a, €ro OYUMCTKa, OpraHus3anusia 1 UIBSMCPEHUEC pacxoaa
OCYHICCTBJIACTCA B

A -TPIL. b-TPC. B - LLIPII.

7. K kareropuu Il B oTHOCSITCS HedTeOa3k! ¢ 0OITMM 00BEMOM pe3epBYapHOTO apKa
A - cBsire 10 Toic. mo 20 thic. M°. B - 10 2 Thic. M°. B - cBbimie 2 Thic. 10 10 ThIC. M°.

8. JuameTp HapyXHBIH TPYOBI C YCIOBHBIM quameTpoM 500 MM paBeH

A -529 mm. b - 520 mm. B - 532 mm.

9. OuncTka CTOKOB 32 CUET M0JIaBaeMOTr0 B BOJIy BO3/lyXa OCYIIECTBISIETCS B

A - ¢notarope. b - asporenke. B - o3oHaTope.

10. bnoxu yrunuszanuu temna orxoasmux razoB Ha KC pacnonaratorcs B

A - Ipou3BOICTBEHHOI1 30HE. b - 30HE Ci1y)KeOHO-TIPON3BOACTBEHHOT'O KOMILIIEKCA.

B - BcnoMoraresibHOi 30HE.

Bapuant Ne 6

1. PenyunpoBanue raza va I'PII ocyiiecTBisieTcst ¢ TOMONIIBIO

A - perynsropa nasienus. b - IICK. B - IT3K.

2. st mzrotoBnenus PBC npuMeHsIIOT CTalnbHBIE TUCTHI pa3MEPOM

A -2,0x6,0 m. b - 1,5x6,0 M. B - 1,5x5,0 m.

3. Jlna ynaneHus moATOBapHOU BOJBI U3 PE3EPBYapa CIYKUT

A - cuonHbIif kpaH. b - xnonymika. B - BogocnuBHas kaMepa.

4. [Tpomesxyrounsie HIIC pa3zmernarot no Tpacce TpyOOnpoBoa yepe3 Kax/iple
A -50-200 k™. b - 20-100 xm. B - 150-300 xm.

5. ['unpaBnuyeckas MalvHa 1Jis epeKauky KUIKOCTEH Ha3bIBAeTCs

A - xomnpeccop. b - nmomna. B - Hacoc.

6. OkcruryarannoHHbIN yyacTok MHIT nmeer npoTskeHHOCTH

A - 400-600 km. b - 300-500 kM. B - 600-800 kM.

7. HanonneHnne 0anioHOB CKM)KEHHBIM Ta30M OCYIIECTBISIETCS Ha

A - ra30HANOJHUTENBHBIX MYHKTaX. b - KycToBBIX 0a3ax. B - ra30HanmoOIHUTENBHBIX CTAHIINAX.

8. M3meHeHue AIHHBI TPYOOIIPOBO/IA IPU M3MEHEHHUH TEMIICPaTyPhI ONPEACIISIETCS 110
bopmyne
A - ?L=aL(tu-t). b - 2ZL=PL(ts-tx). B - ?L=L(ts-tx).



9. XpaHunumia B OTI0KEHHUSIX KAMEHHOM COJIM COOPYX AT METOJOM
A - B3pbiBa. b - pazmbiBa. B - BEIpaboTKH.
10. JlaBieHue B ra3rojibJepe BBICOKOI'O JIaBJICHUS COCTABIISAET

A -go4«klla. b-ot5,5 m0 7,5 klla. B - ot 70 mo 300 xIla.

Bapuant Ne 7

1. Ha npuHnunuanbHeIX cxemax oXJjaJuTeNlb 0003HAYaeTCsl
A - b - B -

2. JUis ofopu3auy ra3a npuMeHsieTcs yCTaHOBKA

A - 6apboTaxkHorO THIA. b - cTpyifHOTO THTA. B - KaneapHOro THTA.

3. PesepByapmnbiii napk Ha 'HIIC BmemniaeT 00beM nepekadku 3a

A -2-3cyr. b-1,5cyr. B-0,5-1 cyr.

4. Bropas nutka MHII coopyskaercs npu mmpHuHe BOJHOHN Iperpaibl
A -100 m u Gonee. b - 150 m u Gonee. B - 75 m u Oouee.

5. KC pa3smemator MI'TI ¢ unreppanom

A -50-100 xm. b - 80-120 xm. B - 100-200 kM.

6. V31161 OUMCTKH ra30IpoBOia BXOIAT B COCTaB

A - TMHENHBIX COOPYKEHUH. b - BCIOMOTaTenbHbIX COOPYKEHUM. B - TeXHOIOrn4ecKnx
COOPYKEHHUI.

7. K camonecymum nepexoaam TpyOOIIPOBOIOB Yepe3 MPEMsTCTBUS OTHOCUTCS
A - apounsiii. b - 6anounsrii. B - BAaHTOBBI.

8. [Tpu nepeceuennn TpyOOITPOBO/IA KEIE3HBIX U ABTOMOOMIIBHBIX JIOPOT JIJTMHA KOXKYyXa
MIPEBBIIIAET IIHUPUHY ITOJIOTHA JOPOTH Ha

A -5-10m. b -10-40 m. B - 10-20 m.

9. 3ariry0nenne TpyOoIpoBo/Ia PH TOA3EMHOM MPOKIIAJIKE COCTABIISIET
A-0,6-11m b-0,5-1,0 m. B-0,8-1,5 m.

10. OTtmyck He(pTenmpoaAyKTOB ¢ HePTeOa3bl OCYIIECTBISIETCS B

A - BcriomorarensHOU 30HE. b - onepaTtuBHOM 30He. B - 30He /11, BOJHBIX U aBT-BIX OIEpaIni.

Bapuant Ne 8



1. Ha mpuniunuansHbeIX cxemax QuibTp 0003HavaeTCs

A - b - B -

2. PesepByapnbriit mapk Ha [THIIC BmemaeT o0beM nepekadyku 3a
A -0,3-0,5 cyt. b - 1-2 cyt. B - 1-5 cyr.

3. Jls coopykeHust TpyOOIpoOBOI0B IPUMEHSIOTCS TPYOBI JJIMHOM
A-6,12,24m. b -12,18,24 m. B - 12,24,36 m.

4. Cxema HasMBa HE(PTENMPOAYKTOB B 7K/JI IIUCTEPHBI IPH KOTOPOH IIIJIAHT OIIYCKAETCS 710
HIDKHEH 00pa3yroleil LIuCTepHbl Ha3bIBAeTCs

A - HanMB OTKPBITOM CTpyell. b - HaIMB 3aKpbITOM cTpyeil. B - repmMeTHUHbIN HAaTUB.
5. JlnameTp CTeHIepOB JOCTUTAET

A - 500 mm. b - 600 mm. B - 1000 mm.

6. Jl1s cTpouTeNnbcTBa MaruCTpasIbHBIX TPYOOIIPOBOIOB PUMEHSIOTCS TPYObI
A - 6ecmioBHBIE. b - ¢ Tpo10TBHBIM BOM. B - cO criupaabHBIM IIBOM.

7. B kauectBe nuHeiiHOM 3anopHoi apmarypsl Ha MI'TI ciiyxat

A - mapoBbl€ 33/1BIKKH. b - m1apoBbie BeHTWIH. B - mapoBbie KpaHBbI.

8. OcHoBHbIM HazHauenueM [THIIC saBnsercs

A - BpeMeHHOe xpaHeHue HepTH. b - nonnepxxanue Hamnopa. B - npuem, noaroroska, 3akauka
He(TH.

9. OCHOBHBIM JJOCTOMHCTBOM TPYOOIIPOBOJIHOIO TPAHCIIOPTA SIBIISIETCS
A - 6ecriepeboitHOCT paboTHL. b - AemeBu3Ha TpaHCIOPTHPOBKH. B - ObicTpoTa JOCTaBKH.

10. Jlii 3anpaky ra300ayIOHHBIX aBTOMOOMIIEH CKaThIM MIPUPOJIHBIM ra30M MpeaHa3HAYEHbI

A - A3C. b - ATHKC. B - ATHC.

Bapuant Ne 9

1. Ha npuHIMIHATBEHBIX cXeMax MoI0TpeBaTeb 0003HaAYaASTCS

A - b- B -

2. K kareropuu |l 6 otHOCATCS HedTeOa3bl ¢ 0OIIUM 00BEMOM pe3epBYapHOIo MapKa

A - cBbimre 10 Toic. mo 20 Teic. M2, B - cBbime 20 Toic. 10 100 Teic. M3, B - ¢Bbime 2 Thic. 10 10

ThIC. M3.

3. Ocy1ka TpaHCTIOPTUPYEMOTO Ta3a MPOU3BOJAUTCS C TIOMOIIIBIO
A - xoHneHcaTocOopHuKOB. b - ABO. B - ancopbepos.

4. Br160p Tpaccel TpyOOTpoBOIa TPOU3BOAUTCS B TIpeiesaXx 00IacTH TIOUCKA, ONIPEACIISIeMON



A - smunicom. b - nuameit TpydomnpoBoa. B - ockio TpyGomnpoBoa.

5. 3amuTa pe3epByapoB OT Pa3MbIBa U CMATHS OCYILECTBIISAETCS apMaTypou

A - npepoxpaHuTenbHOM. b - npixaTenbHol. B - BEHTUIISILIMOHHOM.

6. OTnMune aBTO3aNpaBOYHBIX CTAHIMM OT aBTO3AIPaBOYHBIX KOMIIJIEKCOB 3aKIK0YAETCS B
A - HAIMYHMH yCIYT 10 00CTYKMBaHUIO. b - 3arpaBke HECKOJIBKIUMHU BUAAMU TOIUINB.

B - 3ampaBke paznuuHbIMUA MapKaMu O€H3WHOB.

7. Jlj1s KoMIIeHcalluy CyTOYHON HEPaBHOMEPHOCTHU Ta30I0TPEOJIEHUS UCIIOIb3YIOT

A - rasronpzepsl. b - nogzeMHble XpaHuIuIia ra3a. B - mocineqHuil yuactok ra3onpoBoja.

8. K kmaccy | MmaructpaibHBIX Ta30MPOBOAOB OTHOCATCS TPYOOIIPOBOIBI C paboYnM
JlaBJICHUEM

A -otr 2,510 10 Mlla. b - ot 1,2 1o 2,5 MIla. B - ot 5,5 no 7,5 MlIla.
9. [ludpposoe o6o3HaueHNE BUAA (TPYIIIBI) apMATYPHI ISl PETYIATOPOB JIABICHUS
A-30.5-10.B-21.

10. /6 peszepByap B koTOpoM He(Th ITpH HEOOIBIION CKOPOCTH JBUKEHHS TOKA BCILIBIBAET
Ha TIOBEPXHOCTH BOJIbI Ha3bIBaeTCSIA - HedTenoBymika. b - mpya-ucnapurens. B - npyn
JOTIOJTHUTEIILHOTO OTCTAUBAHUSI.

HNPUMEP KYPCOBOI'O ITPOEKTA (PABOTDI)
BbInoiHUTE TEXHOJIOrMYECKHUM pacueT MarucTpajbHOIO ra30MpoBOJA.

HcxonHrle naHHEBIE:

1. O0BeM TPaHCIOPTUPYEMOTO ra3a

2. [TpoTsKEeHHOCTh Ta30IpPOBOIA

3. Temmneparypa okpysxatomei cpept t,=4°C

4, Temneparypa Bo3ayxa, t,=5°C

5. CocraB TpaHCIIOPTHPYEMOT'O ras3a:
Mertan Otan [Ipomnan Byran [lenTan CO2 N2 H,S
CH,4 C2He CsHsg CsHio CsHiz

% 00BEeMHBIE

92,6 3,5 1,6 0,5 0,4 1 0,4 -

- MOJISIpHAsi Macca, KI/KMOJIb

16,04 30,07 44,09 58,12 72,15 1,8423 - -

- otHocTk 1pu 20°C 1 0,1013 MIla

0,669 1,264 1,872 2,519 3,228 1,65 - -
Pemenue:

Pacuem XapakmepucmuKk mpancnopmupyemoczo casda.



1. IlnoTHOCTD raza:

2. MonsipHast Macca:

/span>

3.I'a30Bast mocTostHHAS:

/span>

4. TlceBnokpuTHieckas Temmeparypa:

/span>

5. IlceBIOKpUTHYECKOE 1ABIICHUE:!

/span>

6. OTHOCUTENBHAS TUIOTHOCTH ra3a:

[span>

7. CyTouHasi NPOU3BOAUTEILHOCTh I'a30MPOBOAA:

/span>

Onpeodenenue paccmosmus Mexcoy KOMRPeccoOPpHbIMU CMAHYUAMU.
8. CpenHsis Temreparypa rasa:

[span>

9. JlaBnenue B Hayalle ydyacTKa ra3onpoBoja:

/span>

10. /laBieHue B KOHIIE y4acTKa ra3onpoBo/ia:

/span>

11. AunameTtp razonpoBoza npuHumMaeM 1o [Ipunoxenuto [ papabim 1420Mm
12. PacdeTHOE CONIPOTUBIIEHNE METaJLIa TPYOBI:

/span>

13. TonmuHa cTeHKH TpyOOTpOBOA:

nbsp; no Mpunoxenuto E npunumaem /span>

14. Buyrpennuii fuaMeTp TpyOOnpoBoa: nbsp;
nbsp;

15. KoadpurmeHT conpoTHBIICHUS TPEHUIO:

/span>

16. KoaddumeHT ruipaBindeckoro ConpoTUBIICHHUS:
/span>

17. Cpenunee naBiieHUE HA Y4acTKE Ta30MpoOBOAA:

/span>



18. I[IpuBeaeHHOE JaBICHUE:

/span>

19. IIpuBeaeHHas TemMmneparypa:

/span>

20. /span>

21. KoadduimeHT cxkuMaeMOCTH Irasa:

/span>

22. PaccTosiHEEe MEX/Ty KOMITPECCOPHBIMH CTAHITHSIMH:
/span>

23. Yucio KOMIPECCOPHBIX CTAHITHIA:

/span>  okpyrisieM B OOJIBIIYIO CTOPOHY /Span>

24. Paccrostaue mexny KC:

[span>

Ymounennwiti mennosoti u euopasiuveckuil pacuem.
25. JlaBneHne B KOHIIE y4acTKa ra30MpoBO/ia B TIEPBOM MTPHUOIIKEHUH:
/span>

26. CpenHee naBlieHHE HA YYaCTKE Ta30TPOBO/IA:
/span>

27. IlpuBeieHHOE JTaBJICHHE:

[span>

28. [IpuBegeHHas Temmneparypa:

[span>

29. YenbHast TEINIOEMKOCTD:

/span>

30. Koapdunuent Ixoyns-TomcoHa:

/span>

31. Koaddumment

/span>

32. Cpennss reMieparypa:

/span>

33. KoaddurmeHT CokUMaEMOCTH:

/span>

34. Koa(hpuimeHT TMHAMHUYECKOM BSI3KOCTH:
/span>

35. Ywcno Pelinonbaca:



/span>

36. Koadduument conpoTuBieHus TPEHUIO:

/span>

37. KoapumueHT ruipaBIndecKoro COnpoOTHBICHUS:

/span>

38. Koneunoe naBjieHUE BO BTOPOM ITPUOIKECHUH:

/span>

39. CpaBHHMBaeM MOTyYEHHBIE 3HAUEHUSI KOHEYHOTO JABIICHUS 110 ABYM TPUOINIKCHHIIM:
/span>

[Tonmy4eHHBI pe3yibTaT OTIAMYACTCS OT MPEAbIAYyIIero npuOmmxkenus MmeHeel%, BBIIOIHSITH
TpeTbe MNPUOIMKEHHE HE HMEeT CMbIcia. Pe3ynbTar yJnoBiIETBOpSET TpeOOBaHMSIM TOYHOCTH
pacyeToB, IEPEXOIUM K CIECAYIOLIEMY ITYHKTY.

40. YTouHsieM cpe/Hee JaBleHUE
/span>
41. YTouHsieM KOHCUHYIO TEMIIepaTypy rasa:

/span>TeIutoBoi ¥ rHIPAaBINYCCKUI pacyeT 3aKOHYCH.

Pacuem peosrcuma pabomer KC.

Bribupaem razonepexaumBaromuii arperat ['TH-251 ¢ nentpoOexxnpiM Haraeratenem Tuma «Hyoso-
[Tuaborny» (PCL-1002/40) ciieayromnmMi TEXHUYECKUMH XapaKTePUCTUKAMU:

nbsp;

42. JlaBieHue ra3a Ha BCaChIBAHHH:

/span>

43. llpuBeneHHOE TaBIeHNE Ta3a MPU YCIOBUSAX BCACHIBAHUS:
/span>

44. IlpuBeneHHas TeMIIepaTypa raza Ipu yCIOBHIX BCAChIBAHUS:
/span>

45. KoadurueHr:

/span>

46. KoapdunmeHT cxxmMaeMOCTH ra3a, IPUBEICHHBINA K YCIIOBHUSIM BCACHIBAHHMS:
/span>

47. TInoTHOCTB Ta3a MPH YCIOBUSIX BCACHIBAHUS:

/span>

48. Yucno mapamrensHo padoraromux [[H:

nbsp; OKpyrisieM B MEHBIIYIO CTOPOHY /Span>



49. [Ipon3BOAUTENLHOCTh HATHETATENS PU YCIOBUSAX BCACHIBAHUS:
/span>

50. IIpuBeieHHbBIC OTHOCUTEIBHBIC 000pOoTH [H:

/span>

/span>

[span>

51. IlpuBeneHHas 00beMHasI TPOU3BOUTEITBHOCTb:

/span>

/span>

/span>

.52. Pe3ynbTaThl pacyeToB CBOJIUM B TaOJIHILY:

n, 00/MuH 3680 4140 4600
Qup, M3/Mun 674,3 599,3 539,4
[n/nu]ie 0,814 0,9157 1,0175

52. TpeOyemas cTenieHb NOBBIIICHNUS IaBICHUSI:

[span>

53. Ilo mpuBeAeHHBIM XapaKTEPUCTUKAM UMEEM:

- TPUBEJICHHAS OTHOCUTEbHAS BHYTPEHHSS MOIITHOCTB NDSP;
- TOJIUTPONUYECKUN K.I1.7. NDSp;

- MpUBe/IeHHAs 00bEMHAst IPOU3BOIUTENILHOCTE  /Span>
54. Yuciao 060poToB:

/span>

55. BHyTpeHHsIs MOIITHOCTS, moTpedsemas L1H:

[span>

56. MotHOCTh Ha My()Te IPUBO/IA:

[span>

57. Pacnionaraemast MomHocTh I'TY:

[span>

58. Temmeparypa raza Ha Berxoze 11H:

/span>

CHI1COK MCIOJIb30BAHHBIX HCTOYHHUKOB
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6. HosocenoB B.®., I'omessnoB A.M., MydraxoB E.M. TumoBble pacdeTsl TpHU NPOCKTUPOBAHUUA U
AKCIUTyaTalnuu razonpoBojos. -M.; Heapa. 1982.-136c¢.

7. AnpOoM XapaKTepHUCTHK IIEHTPOOSKHBIX HarHeTaTeIe mprupoaHoro raza.-M., BHUNT'A3,

PUMEP KOHTPOJILHOI'O 3AJJAHUS B 7-om
CEMECTPE ( IIpakTnuyeckoe 3anaHue)

Omnpenenuts pacu€THOE JaBJICHUE Pa3pyLICHUs TPYObI C OTJAENBHBIM 1e(EKTOM, IIpe
JIBapUTEIIbHBIA CPOK IKCILTyaTalluu TPYObl C OAHUM Je(EKTOM, U CPOK U3-MEPEHUS
napameTpoB JedeKTa.

Hcexoonwie oannvie

/span>Hcxonnsie Howmep BapuanTa

JaHHbie Dyu, MM O, MM To, TOZBI tmax, MM Luswu, MM tn, MM Toxc, I€T
Ppas, MI1a (xkrc/cm2) Mapka ctanu

Kareropus

1 2 3 4 5820 1020 1220 1420 820
8,5 12 14 23 109 12 12 16 12 2 2,5 3
5 16 13 15 6 5

0,2 0,4 0,2 0,1 057 8 10 12 6
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* YKa3aH KJIaCC MMPpOYHOCTU

Yka3aHus K penieHuIo 3agaqu 1

/span>/span>MeTonnka pacuéra mpuHsTa cortacHo pekomenaausm BPJl 39-1.10-
032-2001, KOTOPBIN PErIaMeHTUPYET OIEHKY U KJIAaCCU(PUKAINIO CTPECC-
KOPPO3HOHHBIX JIEPEKTOB TPYO MarkCTpalbHBIX [a30MPOBOIOB BCEX TUaMeTpoB. [1].

OI11eHKY OITaCHOCTH CTPECC-KOPPO3UOHHBIX J€(PEKTOB BBHIMOJHSIOT IO U3ME-PEHHBIM
MaKCUMaJIbHOU TTyOMHE U IJTMHE TTPOJ0JIbHON TIPOSKITNH 1e(PEKTOB.

CBs13b pacu€THOTO AABJIEHUS Pa3pyLICHUS C TEOMETPUUECKUMHU MMapaMeTpamMu



OTACIBHOI'O /:[eq)eKTa HUMCECT BU:

/span>0-8( n max \Dn R \DS —DKntmaXMnlj

(1.1)

rae Pn — pacu€THOE JaBIICHHE pa3pyIICHHUs TPYObI C OTACIBHBIM Ie(EKTOM,
MIla (krc/cm2);

o) — HaIIPsSKCHUC TCUCHUA, IIPUHUMACMOC 110 Ta6JII/IIJ,'€ 1,

/span>8

/span>Tabmuua 1 — Hanpsixenue teuenus o, Mlla

Bpems oT Havaa sKCIuTyaTaluy TpyObl IO OKOHYaHHS PACCUUTHIBAEMOTO CPOKa To,
ronsl MeHnee 15 ot 15 o 20

ooitee 20

Hanpsoxenne Teuenus o, MIa (krc/cm2)



0,95((00,2 + Gep)/Z)
(0,95-0,04 (s 15)) (50,2 + 66p)/2)
(0,75-0,003 (to— 20)) (602 + 5ep)/2)

G02 — HOPMATHBHBIN IpEe TeKyuecTr TpyOHo# ctaim, MIla (krc/cm2);
Oep — HOPMATUBHBIN TpEeI MPOYHOCTH TPYOHO! cTaimm, MIla (krc/cm2);
Ts  — BpeMs OT HayaJia dKCIUTyaTalluu TPyObl O OKOHYAHUSI PACCUUTHIBAE-MOTO

CPOKa, TOJBI; To = Tokc t Tp,

Toxe — BpeMs paOOThI ra30MpoBOJia ¢ MOMEHTA €TI0 BBOJIA B AKCILTyaTaIIUIO J0
MOMEHTa 00CJICIOBaHMS, TOJIbI;

Tp —
pacCUMTBIBAEMBIN CPOK (CPOK M3MEPEHHMSI MapaMeTPOB AeeKTa il ero Kiaccupu
KalliH, MpeABapUTEIIbHBIN CPOK 0€30MacHON IKCILTya-
Tauuu 1e(eKTHOU TPYObl, CPOK KOHTPOJIBbHOTO U3MEPEHHUSI TApaMET-
pOB nedeKTa Ui Cpok 0e30MacHOM SKCIUTyaTauuu 1e(eKTHOU Tpy-0bl), TO/IbI;

o —  TOJILLIMHA CTEHKH TPYObI, MM;

R — BHyTpeHHwuit paauyc tpyosl, MM; R = Du/2 — &; Dx —  Hapy>KHbIA
TuaMeTp TpyObl, MM;

K. — xoxdduumeHT, yauThIBalOMIMA KOHPUTYpALUIO CTpecC-
KOPPO3HOHHBIX J1e(hEeKTOB, MPUHUMAEMbIH paBHbIM 0,7;

tmax — MakcumanbHas TITyOUHA CTPECC-KOPPO3UOHHOTO Aedekta, MM; Mn —
ko3 dunmenT donmaca, pacCCUNTAHHBIA JJIS JUTUHBI Ly

/span>Mn=11+1,32(LIR-5)2, (1.2) rae Lx =
OLICHKAa  TMOJHOW  JUIMHBI  IPOIOJIBHOMN MIPOEKIUU cTpecc-
KOPPO3HOHHOTO JiepeKkTa

Ly = Lusn + Kdontn, (13) Lz — HU3MCPCHHAasd JJIrMHa
nedexra, MMm;

tn — TIOpOT 4yBCTBUTEIBHOCTH MpubOOpa (cHapsaa-gedexrockomna), Mm; Koon —
KO3 PHUIKEHT, ONpeAeEHHBIH M0 CTATUCTUYECKUM JaHHBIM O KOH-



dburypaium cTpecc-KOppO3nOHHBIX Te(PEKTOB, TPUHUMAEMBIN B 3aBH-
CUMOCTH OT OTHOIIIEHUS TTOPOTa YyBCTBUTEIHLHOCTH K MAaKCUMATbHON rITyoOnHe
nedexra mo Tadbauie 2.

/span>9

Tabnuna 2 — 3navyenue kodpdunrenta Koon

/span>OTHOILIEHHE [TOPOra YyBCTBUTEIBHOCTH IPUOOpa K MaK-CUMAJIbHOMU IITyOnHE
nedekra (tn/tmax) ot 0 10 0,4 ot 0,4 10 0,5 cBbitIe 0,5

3Havenune kodppuruenta Kion

0,15 - Du
0,15 ) DH+ DH . (tn/tmax—0,4) 0,25 . DH

[IpenBapuTenbHBIN CpOK 0€30MMaCHOMN AKCILTyaTalllK TPYObI C OTAETBHBIM JIe-
(heKTOM 75, JIET, ONPENEISAIOT 1Mo hopMysIam:

Inpu tmax/ Toke > Vit min :



npu tomax | Toxe < Vtmin

/span>

=

T> :DT3KC| Dtpa6 —DRn |, (14) max

/span>‘ca :Dtpa6 —DKn Tmax y (15) tmin

TOC Toke —

Vtmin—

BpeMsi pabOThI ra30IIPOBOJIa C MOMEHTA €0 BBOJIA B OKCILIyaTaIlHIO JJO MOMEHTA
00cieJOBaHMS, TOJIBL;

CKOPOCTb MU3MEHEHUS TIIyOUHBI e(hEeKTOB, IPUHUMAaEMasl B pacuéTe

KaK MUHUMaJIbHAsi CKOPOCTb 10 Ta0iuiie 3.



/span>Tabmmia 3 — CKopocTh U3MEHEHUS TITyOUHBI AedeKTOB, Vimin, MM/TOJT

Juametp TpyObI, MM

1420

1 220 u meHee

Cpoxk dKCIuTyaTaluu ra3onpoBoia Toxe, ToAbI MeHee 10 10-25 6omee 25 menee 10 10 — 25 6onee 25

3nauenue Vtmin, MM/TOJ

0,6
0,6 - 0,02 - (txe— 10) 0,30,5
0,5 0,02 - (txe— 10) 0,2



thas — pomycTHMas mpH paboyeM IaBlIeHUH ITyOMHA MPSAMOYTOJIBHON ar-
IpOKCUMalUU AedeKTa

60
/span>/span>/span>

t
KnOpP pa6 R

/span>pa6 60 -1 KnopPpaéR n

Ppras  — pabodee naBieHue B razonponoje, Mlla (krc/cm2);

(1.6)

Knop  — MOPOTOBBIN KOA(DPHUITMEHT, 3aBUCAIINN OT KATETOPUH y4acTKa raso-
MpOBOJa U MPUHUMAEMbI paBHBIM JIJI1 Y4acTKOB: Kareropuu B —11,5; kareropun I
u Il - 1,25; xkareropuu Il u IV —[11,1.

/span>10

TpyOsI ¢ afedektamu, nMerouMu riayouny 6osee 80% oT TONMMHBI CTEHKU TPYOBI,



noajacikart 3aMCHEC HEC 3aBUCHUMO OT JJINHBI I[e(l)eKTOB.

Cpok u3mepeHus mapaMmeTpoB JedeKTa i ero KIacCU(PUKAIUU ONPEACTSIOT

o ¢hopmyiie:
/span>

T

tpa6 —[] Kntmax H

t max

1.7)

rae Vimax— MaKCHUMaJIbHasi CKOPOCTh U3MEHEHHUS TITyOUHbI 1e(EeKTOB (MM/TO),
Vimax = Dul1 000. (1.8) Ipumep 1

Hcxomurlie jaHHbIE:

~THapYXHBINA auametp TpyOsl, D» = 1 420 mm; —~TonmuHa cTeHKH TPyObI, 6 = 29 MM;
~TBpeMsl OT HaJaJia dKCILTyaTalluu TPYObI 0 OKOHYAHUS PACCUUTHIBAEMOTO CPOKa,
-t = 24 TON2;

- MaKCUMaJibHas TIyOMHa CTPECC-KOPPO3UOHHOTO AeheKTa, tmax = 7
MM; - U3MepeHHas JuHa aedekrta, Lus = 12 mwm;



~CMOPOT YyBCTBUTEIbHOCTHU Tipudopa, t»=0,5;

~BpeMs pabOTHI Ta30IIPOBOa C MOMEHTA €r0 BBOJa B KCILTyaTallHIO 10 MO-
MeHTa 00cIeI0BaHusl, Toxe = 21T0]T;

-paboyee AaBiaeHUE B ra3onpoBoie, Ppss = 10,5 MIla; --Mapxka ctamu K60;
Kareropus B.

1. ITo Tabaune 1 onpenensieM HapsHKEHUE TEUYECHUS G:

o = (0,75 -[10,003 (24 — 20)) (415 + 520)/2 = 4,21 MIla; [1o Tabnwuie 2 onpeaeasieM
3HaueHue kodpduumenta Koon:

Koon=0,25-1420 = 355;

[ToncraBnsem HaliieHHOE 3HaUYeHUE B popmyity (1.3) HaxXoAUM OIEHKY MOJTHOM
JUTMHBI TTPOJIOJIBHON MTPOEKITUU CTPECC-KOPPO3UOHHOTO JedeKTa:

L»=12 + 0,5-355 = 189,5 mm;

ITo dhopmyne (1.2) HaxoauMm 3HaYeHHEe KodddunmenTa Donmaca:

/span>Mn=[11+1,32(189,5/ 2)>=1,3;

[Toxcrasnss HaitieHHbIe 3HaUYeHUS B popmyiry (1.1), Haiiném pacu€THOE JaB-JICHHUE
pa3pyIlIeHHs ¢ TEOMETPUUECKUMHE TTapaMeTpaMy OTACIBHOTO AcdeKTa:

/span>

p
4,21.29(T 1 11129-0,7-7 Y 681 \129-0,7.7.1.31)

[

/span>11

[To Tabnuue 3 onpenensieM CKOPOCTh U3MEHEHUsI T1yOuHbI nedexToB: Vimin= 0,6 —
0,02 - (21 -10) = 0,38 mm/ro;

T. K. tmax/ Toxe < Vtmin, TO IpeIBAPUTEIBHBINA CPOK OE30MACHOH IKCILTyaTalluy TPYObI
C OTAENBHBIM JedeKkToM HaxoauM 1o popmye (1.5):

/span>T>=1,3-0,7-7 =9,5 ner;



Cpox u3MepeHus mapaMmeTpoB aedexrta 1t ero KiacCupUKAINK OMPEACIIIeM 110
dbopmyne (1.7):
/span>T»=1,3-0,7-7 =[12,5roxa.

NPUMEP PACYETA OB bEMA 3EM/IAHBIX PABOT

NPU COOPYKEHUU n SKCNNYATALUU TPYBEONPOBOAHBLIX CUCTEM

3emnaHble paboTbl B HedTerasoBoi O0TPac/iM OTHOCAT K Hauboee TAXKeNbIM U TPYA0EMKMM BUAaM paborT,
BbINOJIHAEMbIX B C/IOXKHbIX MPUPOAHO- KNMMATUYECKUX yCoBUAX. PaspaboTKa U peanmsauma TEXHONOTUN,
CNocobCTBYOWMX COKPALLEHNIO 06EMOB PaboT Npu CTPOUTENBLCTBE, PEMOHTE U 3KCMJlyaTauum
MarucTpanbHbIX TPybONpoBOAOB ABNAETCA aKTyaNbHOM 3aga4eit. 3emnsaHble paboTbl COCTOAT B OCHOBHOM
n3 caeayoLWwmx NpoLeccoB:

-pa3paboTKa 3eMAAHbIX COOPYIKEHWA;
-NAaHWPOBKA, YNIOTHEHME 1 06paTHasA 3acbInka;
-PeKyNbTUBALMA (BOCCTAHOB/IEHME HAPYLIEHHbIX 3eMefb).

Pe3ynbTaTtom pa3paboTKu rpyHTa AB/SETCA 3eM/IIHOE COOPYKEHUE, YCTPAUBAEMOE U3 FPYHTA B
rPYHTOBOM Maccuse Wan BO3BOAMMOE Ha MOBEPXHOCTU FPYHTA. 3eM/IAHbIE COOPYKEHUA KAaccudULmpyLoT:
MO OTHOLUEHUIO K TOBEPXHOCMU 2pYHMA, M0 CPOKY CAYHObI, 10 2e0MemMpPuUYecKUM napamempam u
npocmpaHcmeeHHol gopme.

-110 OMHOWEHUIO K 108EPXHOCMU 2pYHMA — BbIEMKM, HacbINW, NOA3eMHble BblpaboTKM, 0bpaTHble
3aCbINnKu;

-0 CPOKy Cﬂy}ff6bl — NOCTOAHHbIE N BPEMEHHDbIE,

-fno (.f)yHKL{UOHCIﬂbHOMy HA3HA4YeHUro — KOT/10BaHbI, TpaHWeN, AMbl, CKBa*X1Hbl, 0TBa/1bl, N/IOTUHDbI, p,aM6bI,
AOPOXKHblE NO/I0THA, TYHHENN, N1aHNPOBOYHbIE NNOLWAaAKH, Bblpa6OTKVI,'

-110 260MeMpPUYECKUM Napamempam u rnpocmpaHcmeeHHol hopme — rnyboKkne, MeaKkue, NPOTAKEHHbIE,
COCPenoTOUEHHbIe, NPOCTbIE, C/I0XKHbIE U T. 4,

XapaKTepHble TUMbl 3eMAAHbIX COOPYXKEHNI NpeacTaB/eHbl Ha pucyHKe 1.

Puc.1.Bnabl 3eMNAHbBIX COOPYHKEHUN
| — nonepeyHbIn NPpoduUab BbIEMOK: @ — TPaHLLEeA NPAMOYroabHOro npodunsa; 6 — KoTnoBaH
(TpaHwen) TpaneuenaanbHol Gopmbl; B — Npoduab NOCTOAHHOM BbleMKU; 1 — 6poBKa TpaHLew;

2 — oTKOoC; 3 — 6epma; 4 — ocHOBaHMe 0TKOCA; 5 — AHO OTKOCa; 6 — baHKeT; 7 — HaropHan KaHaBea; |l —
CeYeHue NoA3EeMHbIX BblpaboToK: I — Kpyrioe, 4 — npamoyrosibHoe; Il — npodunm Hacbinu: e — BpeMeHHOM
HacbINK; X — NOCTOsIHHOM; IV — 06paTHaA 3acbinKa: 3 — Nasyx KOT/10BaHa; U — TPaHLIeun

K nOCTOAHHbIM OTHOCATCA CoopyXKeHuAa, npeaHasHa4YeHHble ANnA AOJ’II’OCPO‘-IHOVI KCnayatauum —



3eM/IfiHble NIOTUHbI, KaHa/bl, NONOTHO PE/IbCOBbLIX U 6E3PeIbCoBbIX AOPOr, BbIEMKU M HACbINMK,
BO3BOAMMbIE NPU NAaHUPOBKE. K BpeMeHHbIM 3eMJIAHbIM COOPYHKEHUAM OTHOCAT BbIEMKW, OTPbIBaeMble
npu Bo3BeAeHUM GYHAAMEHTOB XKMJbIX M MPOMbILIAEHHbIX 343aHWIA, MOCTOB, NIOTUH, TPaHLWWen ana
NPOKNaAKM BOAONPOBOAHbIX, KAHA/IM3aLMOHHbIX, FA30BbIX U APYIUX CETEN, HACbINU AN BPEMEHHbIX A40POT
n 3anpya. Kaxaoe 3eMasiHOe COOpYKeHME A0MKHO ObITb YCTOMYMBBLIM, MPOYHbIM U 3aLMLLEHHbIM OT
pa3mbiBa BOAOW.

BbleMKM WWnpUHOM 6osiee 3 M Ha3biBalOT KOMs108aHamu, 6o1ee y3Kkne BblIeMKM A/19 NeHTOUYHbIX
dYHOAMEHTOB UK CETEN KOMMYHUKALUN — mpaHweamMu, BblIeMKW Noj O0TAeNbHO cTposwme pyHAaMEHTbI
WU CTONObI — AMAMU. TN COOPYKEHNA UMEIOT AHO U BOKOBbIE MOBEPXHOCTM, HAKNOHHbIE OTKOCHI UK
BEPTUKa/IbHbIE CTEHKMW. BblemMKu, paspabaTtbiBaemble Ans A06bIYM HEAOCTAOLLLErO AN CTPOUTENLCTBA
rPyHTa, Ha3blBAlOT pe3epeamu; HacbINu, B KOTOPbIE OCYLLECTBAIOT OTCbINKY U3/IMLLIHEro rpyHTa, —
Kasanbepamu, unv omeaaamu. MecTa g5 OTCbINKM CTPOUTENIBHOTO M APYroro Mycopa HasblBatoT
€8a/AKAMU, A MECTa, IAe OCYLLECTBAAIOT pa3paboTKy necka, WebHA 1 A4pyrnx CTPOUTE/IbHbIX MaTepuanos, —
Kapbepamu. BbieMKM, 3aKpbITble C MOBEPXHOCTU 3eMJIM U YCTPanuBaemMble 410 NPOKNAAKM TPAHCNOPTHbIX U
KOMMYHMKaLMOHHbIX TYHHE e, Ha3blBaloT Mo03eMHbIMU 8bipabomKamu. BbleMKN MMEIOT AHO U
HAK/IOHHbIE OMKOCbI, NOC/E YCTPOMCTBA NOA3EMHbIX COOPYKEHUN (MNM NOA3EMHOMN YAaCTU COOPYKEHMUI)
BbINONHAETCA 06paTHasA 3acbInKa Nasyx — 3ano/HEHUE FPYHTOM MPOCTPAHCTBA MeXAY COOPYHKEHNEM U
OTKOCaMM KOT/IoBaHa. MapameTpbl 3eMAAHbIX COOPYKEHMUIA, NPUMEHAEMbIX NPWN CTPOUTENLCTBE
MarucTpasbHbiX Tpy60NpoBoA0B (LMPUHA TPaHLEM NO HU3Y U MO BEpXY, rMybuHa TpaHLWeun, OTKOCHI,
CeYeHUs HacbInM, BbICOTa HaCbIMM M KPYTU3HA OTKOCOB), ycTaHaBaueaetcsa no CHuMN 2.05.06.-85* v 3aBucut
OT Hapy»XHOro AnameTpa Tpybbl, cnocoba ero 3akpenneHus, peabeda MeCTHOCTU, IPYHTOBbIX YC/IOBUNA.

Mpodunb TpaHLEN MOXKET bbITb NMPAMOYIO/IbHbIM UM TpaneuenaanbHbiM. Bbibop npoduaa 3aBucKT ot
BMAA rPyHTa, ry6UHbI TPaHLWEN U TUNa NPUMEHAEMbIX 3eMNIEPOMHbIX MaLLWH.

1.1.1. Bbibop TEXHO/IOrMM NPOU3BOACTBA 3EM/IAHBIX PabOT U 3eMNepPONHON TEXHUKHU

MpounssecTn pacyeT o6bema 3eMAAHbIX PabOT NPU COOPYKEHUU TPYHONPOBOAHbLIX CUCTEM M BbIBPaTb
3eMIEPOHYIO0 TEXHUKY U KOMMIEKT MaLWWH A8 TPaHCNOPTUPOBKU FpyHTa. MicxoaHble AaHHble
npeacrasneHbl B Tabaunue 2.

Tabnnua 2 — UcxoaHble AaHHble A8 pacyeTa

D, mm Tun rpyHTa L, m

820 cynecb 1250

MapameTpbl 3eMASAHbIX COOPYKEHW, MPUMEHAEMbIX MPU COOPYHKeHUU rasoHedpTenposogos (MHM)
(wmpwHa, rnybrHa 1 OTKOCbI TPAHLLEW, CEYEHME HACLIMM U KPYTM3Ha ee OTKOCOB U Ap.), YCTaHaB/IMBAIOT B
3aBUCMMOCTM OT AnameTpa (D) Tpybonposoaa, cnocoba ero 3akpenneHus, peabeda MecTHOCTU, FPYHTOBbIX
YyCNoBUin. Pasmepbl TpaHwewn (rnybuHa, WMpKUHa No AHY, OTKOCbI) yCTaHaBAMBAIOT B 3aBUCUMOCTH OT
Ha3HayeHWs U AnameTpa TpybonpoBoaa, XapakTepPUCTUKN TPYHTOB, TMAPOreoIorMyeckux ycinosui (Puc.2).

B

1
B
2



PucyHok 2 — [MapameTpbl TpaHLen

3arnybneHune TpybonpoBoAOB A0 BepXa TPYObl MPUHUMATL, M, HE MEHee:

npu Dy MEHEE 1000 MM...cvvuniiiiiiiiiiiiieeieiieeereie e eaneeranans 0,8

1000 Mmm 1 60nee (80 1400 MM) .eoceveeereeeiiie e eeee e evenes 1,0 Ha 60n0Tax UM TopdAHbIX TPYHTAX,
NOANEKALUNX OCYLUEHMIO .vveeenereerereerivreenvaeenns 1,1 B necyaHbix bapxaHax, cuMTas OT OTMETOK
MmeKbapxaHHbIX OCHOBaHUM........... 1,0 B CKaNbHbIX FPpyHTax, 6010TUCTON MECTHOCTU NPU OTCYTCTBUM
npoesga

aBTOTPAHCMOPTA M CE/IbCKOXO3AMCTBEHHBIX MALUMH.c..evveeeeirieeeeeriiieeeessveeeesennees 0,6 Ha NaxOTHbIX M
OPOLLAEMBIX BEMJIAX wvveervrrernreeerrreesseeesseeessseesseessssseessnessssessnssees 1,0 npu nepecevyeHnN OpPOCUTENBLHbBIX U
OCYLUMTE/IbHBIX KAHAMOB...cueeveeevereneneen 1,1 LUnpKUHY TpaHLIEN MO HU3Y CeyeT Ha3HaYaTb HEe MeHee:

D, + 300 mm — ana Tpybonposoaos anametrpom go 700 mm; 1,5 D, — ana Tpybonposoaos anametrpom 700
MM 1 6onee.

Mpu gnameTpax Tpy6onposogos 1200 1 1400 mm 1 Npu TpaHLLEAX C OTKOCOM cBbiwwe 1:0,5 wupuHy
TPaHLWen NOHM3Y AO0MNYCKAETCA YMEHbLIATb A0 BeAnUuHbl D, +500 mm, rae Dy — YC/IOBHbIV AnamMeTp
TpybonpoBoaa.

Mpu 6annactTuposKe TPy6ONPOBOAOB rpy3amm WMPUHY TPaHLIEN caedyeT HasHavyaTb U3 yC/I0BUA
obecneyeHnn PacCTOAHUA MeXKAY FPY30M M CTEHKOM TpaHwen He meHee 0,2 m nam 2.2 D,..

Ha yuyacTKe Tpacchbl C pe3Ko nepeceyeHHbIM pesibepom MEeCTHOCTH, a TakKe B 3a60/104EHHbIX MecTax
[JOnycKaeTca yKaaaKka Tpybonposoaos B cneLmanbHo BO3BOAMMbIE 3eMAHbIE HACbINK, BbINOHAEMbIE C
TWaTeNbHbIM I'IOCJ'IO[/JIHbIM YNIOTHEHNEM N NOBEPXHOCTHbLIM 3aKpenneHnem rpyHTa. I'IpM nepecevyeHnn
BOJOTOKOB B Te/ie HacbIne AoXHbI ObITb NPeayCMOTPEHbI BOAOMNPONYCKHbIE OTBEPCTHA.

KpyTn3aHa OTKOCOB TpaHLLein nog TpybonpoBoa 1 KOT/I0BaHOB Nog, TPy6onpoBogHYO0 apMmaTypy
npuHmumaetca no CHuM2.05.06-85*.

KpyT13Ha oTKoca — OTHOLWEHME rybuHbl (H) TpaHLen K npoekunmn obpasyowen CTeHKU Ha
rOPM30HTa/IbHYHO NIOCKOCTb.

InybuHY TpaHLIen yCTaHaBAMBAOT U3 YCNOBUI NpefoxpaHeHnsa TpybonpoBoaa OT MexaHUYeCKMX
noBpeXAeHWM Npu Nnepeesge Yepes HEro aBTOTPAHCMOPTA, CTPOUTESIbHbBIX U CE/IbCKOXO3AMCTBEHHbIX
MalUMH W Ha3Ha4atloT paBHOM: ana Tpybonposoaos auametpom D, oo 1000 m — Dy, + 0,8 m; gns
Tpybonposozos agnametpom 1000 m 1 6onee D, +1 m.

MeToabl pa3paboTKu rPyHTOB ONpeaenstoT B 3aBUCMMOCTM OT MAaPaMETPOB 3EMIAHOTO COOPYKEHMUA U
06bemoB paboT, reOTEXHNYECKMX XapaKTEPUCTUK FPYHTOB, KnaccudurKaumum rpyHTOB No TPYAHOCTU
pa3paboTKM, MECTHbIX YC/I0BUIA CTPOUTENbCTBA, HAIMYMA 3EMNEPOMHbBIX MALLIMH B CTPOUTENbHbIX
opraHuzauumsax. Mpu paspaboTKe TpaHLWwel ¢ OTKOcammn 06bem 3emasAHbIX paboT Vi, onpegenserca:

roe B; — WnWpKHa TpaHLen No Bepxy, M;

B, — WMPWHA TPaHLLUEMN MO HU3Y, M;

L — pnviHa TpaHwewn, m;

H — rnybuHa TpaHwew.

Onpepensaem o6bem 3emAsiHbIX PaboT Npu pa3paboTKe TpaHLWeN C 0OTKOCaMu:

1. WWMPUHA TpaHLWen no HM3y npmn D =820 mm B, =1,5-D=1,5-0,82 = 1,23 m;



2. rnybuHa TpaHwewn npu gnametpe Tpybonposoga 820 mm
H=D+0,8=0,82+0,8=1,62 m.
LLinpuHa TpaHwew no Bepxy B; onpeaenseTca no cneaytowei popmyne:
B1 = By+2H/n,

roe n — KoapduumeHT oTKoca (onpeaenseTca no Tabaumue 3).

Tabnnuya 3 — KpyTn3Ha OTKOCOB TPaHLLEN

Ne Tun/KkaTteropms rpyHTa KpyTn3Ha oTKoca (OTHOLLEHUE ero BbICOTbI K 3a/I0XKEHMI0)
n/ npu rnybuHe BbleMKu, M, He bonee
n

1,5 3,0 5,0
1 HacbinHble Hecnexaswuecs/| 1:0.67 1:1 1:1,25
2 MecyaHblie/| 1:0,5 1:1 1:1
3 Cynecub/Il 1:0,25 1:.0,67 1:0,85
4 Cyrannok/Ill 1:0 1:0,25 1:0,75
5 Fnuua/IVv 1:0 1:0,5 1:0,5
6 Neccosbie/1ll 1:0 1:0,5 1:0,5
7 CKanbHble/V 1:0 1:0,5 1:0,5
8 BeuHomepsnbie/VI 1:0 1:0,5 1:0,5

Mo Tabanue 3 onpegenaem koadpdmnumeHT otkoca n = 1:0,67 = 1,5.

LnpwuHa TpaHLien no Bepxy B; coctasut By = 1,23+2:1,62/1,5 = 3,39 m.
Onpegensem 06bem 3eMnAHbIX paboT Npu pa3paboTke TpaHLeNk C OTKOCAMKU
no ¢popmyne:

OnpeaeneHne eMKOCTU KOBLLA 3KCKaBaTopa byaeT 3aBuceTb OT V, A/18 3TOT0 MOXKHO BOCMO/1b30BaTbCsA
cnegyowmmm TpebosaHuamu (Tabnumua 4).

Tabauua 4 — OnpegeneHme eMKOCTU KOBLLUA 3KCKaBaTopa

Vsp (06bEM 3EMAAHBIX PAaboT) Q (eMKoCTb KOBLLA 3KCKaBaTopa)




[o 500 0,15
500...1500 0,24n0,3
1500...5000 0,5
2000...8000 0,65

6000...11000 0,8
13000...18000 1,0-1,25
Bonee 15000 1,5

CornacHo Tabnuue 4 MMHMMaNbHaA eMKOCTb KOBLUIA 9KcKasaTopa coctasuT 0,5 m3. Mo Tabanue 5
BblOMpaem Tpebyemblil SKCKaBaTop.

Tabnuua 5 — MepeyeHb rMaPaBANYECKMX IKCKAaBAaTOPOB

HanmeHoBaHMe nokasartensa BmecTMmocTb Koslua, m3 Paanyc Konanua, m
30-2621B-3 0,25 5,3
30-3323A 0,63 7,9
30-3122 0,63 8,1
30-3221 0,63 7,9
30-4322 (30-43215) 1(0,8) 9(8,85)
50-4125A 1 9,3
30-5124 1,6 10
30-6123 2,5 11,6

Bbibnpaem akckasatop 30-3221.
NPUMP BblBOPA 3EM/IEPOMHOM TEXHUKU N KOMMNNEKTA MALLUH

ANA TPAHCNOPTUPOBKU IPYHTA

MpounssecTn pacyeT o6bemMa 3eMIAHbIX PAbOT NP coopyKeHUM TPybonpoBoaa 1 BbIOPATb 3€eMIEPONHYIO
TEXHUKY M KOMMIEKT MalWWH 418 TPAHCNOPTUPOBKM rpyHTa. McxoaHble faHHble NpesCcTaB/eHbl B Tabavue
6.

Tabnnua 6 — UcxoaHble AaHHbIe A5 pacyeTa



D, mm V, m/u Twn rpyHTa L, m

630 250 CYTr/IMHOK 175

Onpegensaem o6bem 3eMsiHbIX PaboT Npu pa3paboTKe TpaHLWeN C OTKOCaMM:

1. WWMPUHA TpaHLWwen no HmM3y npn D =630 mm B, =D +0,3=0,63 +0,3=0,93 m;

2. rnybuHa TpaHwen npu gnametpe Tpybonpososa 630 mm
H=D+0,8=0,63+0,8=1,43 m.

CornacHo Tabnumue 3 B 4aHHOM c/lydyae KoapOUUMEHT OTKOCA N OTCYTCTBYET, MO3TOMY LUMPWMHA TPaHLIEN No
BepXy B1 paBHa WMPUHE TPaHLLEN MO HU3Y B,.

Onpegenaem o6bem 3eMAAHbIX PaboT Npu pa3paboTKe TpaHLLeun:

TaK KaK y pa3pabaTbiBaemMoi TpaHLWeN OTCYTCTBYIOT OTKOCHI, TO TPaHLWeA pa3pabaTbiBaeTcA 3KCKaBaTOPOM
POTOPHOrO TMNa.

Torpa ycTaHOBOYHAA MOLWHOCTb MOXeT 6bITb onpeageneHa no d)opmyne:

roe k, — KoadOULMEHT, yUUTbIBAIOLWMI OTHOLLEHNE BPEMEHM KOMaHUsA K BpemeHn pabodero umkna (k, =1);
ks — KO3 OUUMEHT, yUMTbIBAIOWMIA PacXod MOLLHOCTM Ha BCOMOraTe/ibHble

mexaHu3smbl (ks = 0,6-0,8);

k, — yaenbHoOe conpoTMB/EHME Pe3aHUIo U KoMaHuto (onpeaenseTca no

Tabnuue 6);

S — naowaab NONEPEeUYHOro CeHEHMA TPaHLLEN, M2

V — CKOpPOCTb ABUXEHUA IKCKABATOPa, M/‘-I.

Tabnvua 7 — YaenobHoe cONpoTMBIEHUE PE3AHUIO U KONaHUIO (k)

Kateropusa rpyHTa I Il 11 v \" VI

KoaddpuumeHT k, 70-230 210-400 380-660 650-800 800-1200 1000-22C

MpuHumaem k, = 560; ks = 0,75; S = Vsp/L = 232,73/175 = 1,33 m°.
Toraa ycTaHOBOYHAA MOLLHOCTb COCTaBUT:

Ha ocHOBaHMM PacCYMTAHHOM YCTAHOBOYHOM MOLLHOCTY BbliBMpaeM MapKy POTOPHOIO 3KCKaBaTopa A/
3eMNIAHbIX paboT no Tabauue 8.



Tabnnua 8 — TexHUUYECKMEe XapaKTePUCTUKN POTOPHBIX IKCKAaBAaTOPOB

Npoun3BOAUTENbHOCTb, M3 /Y

MapameTpeol NHAeKc malmnHbl
OTP-223A OTP-224A OTP-254A
MakcnmanbHas TEXHUYECKanA 650 600 1200/220

Kateropus paspabaTbiBaeMoro rpyHTa

I-IV, mep3nble rpyHTbI Npu
rnybuHe

npomepsaHma 4o 1,2 m

I-IV, mep3nble rpyHTbI N
rnybuHe

npomepsaHma 4o 2,5m

Pasmepbl paspabaTtbiBaemoii TpaHLLEN, M:

rnybuHa 2,2 2,2 2,5
LWMPMHA NO gHY 1,5 0,85 2,1

no Bepxy (c oTkocamm) 2,58 1,85 3,8
Pabouee obopyaosaHue (Tun) HaBecHoe noaynpuuenHoe
ba3oBas mawunHa T-10M T-10M [03T-250M2
MouwHocTb gBuratens, KBt 125 125 220
[nanasoH ckopocTeit paboyero xoga, m/u 10...300 10...300 12...1210
TpaHCNOpPTHbIE CKOPOCTU, KM/Y 1,5..4,2 1,5...4,2 0,5...5,75
OnameTp poTopa no 3y6bam KoBLIEN, MM 3830 3830 4410

Bbi1800: [1ns pa3paboTku TpaHwewn nog Tpybonposog anametrpom 630 mm He0HX04MMO MCNOb30BaATb
POTOpPHbIN 3KcKaBaTop 3TP-223A c rnybuHol KonaHus 2,2 m, aAnameTpom potopa 3830 M M MOLLLHOCTbIO

650 m3/u.

MPUMEP TEXHOJIOTUYECOIO PACYHETA

3KCNNYATALMOHHOIO YYACTKA TPYBEOMNPOBOAHOM CUCTEMbI (HepTenposop)

Mpownssectn TEXHOJIOTNYECKNI PacyeT y4acCTKa marnctpasibHoOro Heq)TEI'IpOBOAa. McxoaHble AaHHble

npeacTaBneHbl B Tabauue 9.

Tabamua 9 — cxoaHble AaHHbIe A8 TEXHONOMMUYECKoro pacyeTa

[OnvHa npoekTMpyemoro HedTenposoaa, L, Km

640

O6bem rofoBoi nepeKkaykn, Q, maH T/roa,

70




MnoTHocTb HedTH, p, Kr/m3 837
BaskocTb HedTH, v, cCT 8
PasHoOCTb reogesnyeckmMx OTMETOK, ?Z, M 5

3apauelt TEXHOIOMMYECKOTO pacyeTa ABAAETCA onpegeneHmne konnvectsa HMC, mecT ux pasmelLeHus, a
TaKe noabopa OCHOBHOrO M BCcnomoraTtenbHoro obopyaosaHma HINC.

Onpeaenvm cekyHAHY NPOMYCKHY0 CNocobHOCTb, Q:

[anee cornacHo Tabauue 10 no nponyckHoM cnocobHocTu Q BbIBMpPaeM HapyKHbIN AnameTp
HedTenpoBoaa D 1 TONLWMHY CTEHKK .

Tabauua 10 — MNokasaTenu HepTeNpoBOLOB

MponycKkHas cnocobHOCTb, 6-8 10-12 14-18 22-26 32-36 42-50 70-78
MAH.T/roA,
HapyXHbllh anameTp n 529 630 720 820 920 1020 (9- 1220
TOJILLMHA CTEHKN, MM 18)

(4-10) (5-12) (6-14) (7-16) (8-16) (11-20)

MpUHMMaem HapyKHbIM gnameTtp D = 1220 mm, TOAWMHY CTEHKN & = 12 mm.

Onpeaensem BHYTPEeHHUIA guameTp HedTenposoaa Dey:

Dey = D-2:6 =1,22-2:0,012 = 1,196 m.

Onpegensem ruapaBaANYECcKUiA YKAOH yyacTKa HedTenposoaa:

Onpeaenvm noTepu Hanopa Ha y4acTke HedTenposoaa:

H=1,01-L +?z=1,01-0,003094-640-1000 + 5 = 2004,81 m.

Onpegenvm Hanop CTaHLUUK:

Hem = 5,5-10%/(p-9,8) = 5,5-:10%/(837-9,8) = 670,52 m.

Onpeaenvm uncno HIMC Ha NpoeKTUpYyeEMOM y4acTKe HepTenpoBoAa:

Nem = H/Hem = 2004,81/670,52 = 2,99 = 3.

Mocne onpegeneHna konnyectea HMNC Heob6xoaMMO BbIOPATb OCHOBHbIE M NOAMNOPHbIE Hacockl Ha HIMC.

MponyckHas cnocobHocTb HedTenpoBoAa B M3/4 cOCTaBuT:

Q.60-60 = 2,652:60:60 = 9547,03 m3/u.

[Nanee, cOrnacHo NoACYUTaAHHOM NPOMYCKHOM cnocobHocTh B M3/u 1 Tabanue 11, Bbibupaem Tvn

OCHOBHOrO Hacoca.



Tabanuya 11 — TexHMYECKME XapaKTEPUCTUKN LLEeHTPODEKHbIX HACOCOB

Tun Hacoca KaButaumoHHbIlM 3anac, m
HM 1250-260 20
HM 1800-240 25
HM 2500-230 32
HM 3600-230 40
HM 5000-210 42
HM 7000-210 52
HM 10000-210 65

T. K. nponyckHasa cnocobHocTb HedTenposoaa — 9547,03 m3/y, To Ans ocylecTsieHma npouecca
nepekaykm Bbibrpaem mapKy Hacocos HM 10000-210 ¢ nponyckHom cnocobHocTbio 10 000 m3/u.

KonnuecTso marmcTpasibHblX HACOCOB COCTaBUT:
(Hem-65)/210 = (670,52-65)/210 = 2,88 = 3.

MosTomy Ha CTaHLMM AO0MKHO BbITb YCTAHOBAEHO 3 MarmMcTpasbHbix Hacoca HM 10000-210 n 1
pes3epBHbIN.

MognopHble Hacocbl BbIbUpaem UCXoaa n3 ycnosus obecneyeHmsa KaBUTaLMOHHOrO 3anaca Ans
MarucTpasnabHbIX HacocoB. KpaTKne TeXHUYECKNE XapaKTePUCTUKN NOANOPHbIX HACOCOB NpeacTaBieHbl B
Tabnunue 12.

Tabnunua 12 — KpaTkue TexHMYeckme XapakTepucTuKM NoanopHbIX HACOCOB

Tun Hacoca HIMNB HMB HIMB HMB 5000-1
1250-60 2500-80 3600-90
Hanop npu npoeKkTHOM pacxoae, m 60 80 90 120

Bbibupaem nognopHble Hacocbl Mmapku HIMB 2500-80. KonnyecTBo NognopHbIX HACOCOB COCTAaBUT
9547,03/2500 = 3,82 = 4.

MoAbITOXKMB BblleCcKa3aHHOe, YCTAaHOBUM:

1. Ha NPOEKTUPYEMOM y4acTKe HedpTenpoBoga Heobxoammo yctaHoBuTb 3 HIC;
2. Ha Kaxkgoi HIMNC HeobxoAMMO YCTaHOBUTb 3 MarncTpasbHbIX Hacoca
HM10000-210, coegMHeHHbIX Noc/iefoBaTeNlbHO, U 1 pe3epBHbIi;

3. Ha Kaxgoi HMC HeobxoamMmo ycTaHOBUTb 4 noanopHbIX Hacoca HIMB 2500-80, coegMHEHHbIX



napanienbHo.
NPUMEP CBAPOYHO-MOHTAXHbIX PABOT u

BbIBOP CTPOUTE/IbHO-MOHTAXHbIX KPAHOB U MOHTAXHbIX MPUCMOCOBNEHUIA

CBapOYHO-MOHTaXKHble paboTbl B 3HAYUTENbHOM CTENEHWN ONPELENAOT KOHEYHOE KaYeCTBO COOPYKEHUS,
€ro 3KCMNAYaTaLMOHHYI0 HafeKHOCTb. BO BCcex cTpaHax mupa, B T. Y. U B Poccuu, npumeHsaeTca
ABYXCTaAnIAHasA cXema BbINOIHEHMA CBAapPOYHbIX paboT:

1. Ha NepBOM CTagMn oTAeNbHble TPybbl C 3aBOACKON U3onaLMeln, ANMHOM A0 12 M U MmeHee Ha
NnoaycTaLuoHapHbIX TPybocBapoUHbIx 6a3ax cBapnBatoT C MOBOPOTOM B CEKLMU [0 48 m;

2. Ha BTOPOM U3 3TUX BbIBE3EHHbIX Ha TPACcCy ANMHHOMEPHbIX CEKLMIA CBapMBaeTCA HenpepbIBHan
HUTKa Tpybonposoaa.

PasHoobpa3ue ycnosuii cTpouTeNbCTBa TPYOONPOBOAHbIX CUCTEM ONpPeaensieT MPUMEHEHME PA3INYHbIX
METOA0B CBapKM B UX coveTaHuun. NoaTomy, HapAaLy C AyroBbiIMM METOA4aMM CBapKU, YCrewHo pa3BmnBaeTcs
M 3N1eKTPOKOHTaKTHaA CBapKa, MCMNo/ib3yemas B NPOMbILLIEHHbIX MacliTabax.

CbopkKa v cBapKa Tpyb Ha TpybocBapoyHo 6a3e oxBaTbiBAET KOMMJIEKC PaboT, B KOTOPbIN BXOAAT
cneaytowme TpyaoBblie NpoLuecchl:

1. noAroToBKa M 06paboTKa KOHLUOB TPY6 419 aBTOMATUYECKOW CBAPKY;
2. cbopKa N ABYXCTOPOHHSAA aBTOMaTUYECKaA CBapKa nog Gpatocom TPyOHbIX CEKLMNA.

C6opKa M cBapKa CEKLMIA Ha Tpacce BbINOAHAETCA, KaK NPaBuiIo, NOTOYHO-COBMELLLEHHbIM METOA0M U
OXBaTbIBAaET KOMMJIEKC PaboT, B KOTOPbIV BXOAAT Cedylolme TpyA0Bble NpoLLecch:

3. NoAroToBKa CTbIKOB CeKLMii Tpyb K cOOpKe 1 cBapKe;
4, cbopKa 1 cBapKa KOPHEBOTO LIBa;

5. CBapKa BTOPOro /101 LWBa;

6. CBApPKA 3aMO/IHAIOLLETO U 06/1MLLOBOYHOTO C/I0EB LUBaA.

CBapKa CGKLI,VIVI pr6 Ha Tpacce NOTOYHO-COBMELLEHHbIM METOA0M OCYLLECTBNIAETCA B TPU
TeXHO/IoOrn4yeCKmnx atana:

1. 1saman — NoAroTOBKa CTbIKOB CeKLMl Tpyb cbopKe 1 cBapkKe.

B cocmae pabom exod0sm: npaBKa AN 0b6pe3Ka AedEKTHbIX KPOMOK CTbIKOB; OYUCTKA BHYTPEHHEM
NOJIOCTU CEKLMI; 3a4NCTKA KPOMOK CTbIKOB; BbIKNaZKa CeKLMI Tpyb BLOb TPACChI 415 LLEHTPOBKM.

2. 23man — cBapKa nNepsoro (KOpHeBoro) 1 BTOPOro €01 LWBa.

B cocmae pabom exo0sm: LeHTPOBKa CTblKa M YCTaHOBKa 3a30pa; NpeABapuTe/IbHbIN No40rpes KPOMOK
CTbIKOB CEKLMIA; CBapKa KOPHEBOro C/10A LWBa U BTOPOrO.

3. 33man — CBApPKa 3anoJIHAKLWETo n 06.I'IVILI,OBO‘-IHOI'O cnoes WBa.

BbIBEOP CTPOUTE/IbHO-MOHTAXHbIX KPAHOB M MOHTAHbIX NPUCMNOCOBNEHUI

I'Io,£|,60p CTPOUTENNBHO-MOHTAXHbIX KPaHOB MO UX NapamMmeTpnvyeCKomy COOTBETCTBUHO MOHTUPYEMbIM
KOHCTPYKUMNAM ABNAETCA OLI,HOI‘;I 13 3a4a4 NPOEKTUPOBAHNA CTPOUTE/IbBHO-MOHTAaXHbIX pa60T nynpasaeHuA



CTPOUTENBCTBOM.

PaumoHanbHOe MCcNoNb30BaHME KPAaHOB BO3MOXHO TONbKO MPW NPaBMUIbHOM MX BbIBOpe A8 MOHTa)Ka
KOHKPETHbIX 06bEKTOB. 3a/a4a CBOAUTCA K YCTAHOBIEHMIO HAaMBONbLIEro COOTBETCTBMA TEXHUYECKUX
nokasaTtenemn rpy3onoAbeMHbIX MaLINH 06 bEMHO-NAAHMPOBOYHBIM U KOHCTPYKTUBHbBIM PeLleHUAM
BO3BOAMMDbIX 34aHUI U COOPYKeHU. HenocpeacTtBeHHOMY BblIOOpY NpeawecTByeT onpeaeneHue
OpPraHM3aLMOHHbIX METOL0B MOHTAMXa, XapaKTepPU3YyLWMX HanpaBieHNe U NOCNeA0BATENbHOCTb
YCTAHOBKM KOHCTPYKUMIA. MpKn 3TOM BbIACHAIOTCA BO3MOXHbIE MECTA PACMOIOXKEHUA U CXEMbI ABUMKEHUA
KpaHoB.

Bbl6op TMNA KpaHa BbIMNOHAIOT C Y4ETOM €ro NapamMeTpPOB U MOHTAXKHOM XapaKTeEPUCTUKN 06beKTa
CTpOUTENbCTBA.

Tpebyemyto rpy3onoabeMHOCTb KpaHa ONpeaenatoT U3 BblparKeHus:
roe Q — macca MOHTUPYEMOTO 3/1eMeHTa UK YKPYNHEHHOro 610Ka;

Qmp —Macca TaKeNaXXHOro NpucnocobaeHuns (CTponbl, TPAaBepChl, 3aXBaTbl U T. N.); gy — MAcCa KOHCTPYKLUUK
BPEMEHHOr0 YCUIEHWNA 31eMeHTa;

Qmn - MACcCa MOHTaXKHbIX MPUCNOCOBNEHMI, 3aKPENNEHHbIX HAa 3/1IeMEHTE.
Heobxoanmas MMHMMaNbHanA BbICOTa NOAbEMA KptoKa (puc. 3):

rae Hw — BbICOTa OT YPOBHSA CTOAHKM KpaHa A0 0nopbl COOPHOro 3/1eMeHTa Ha BEpPXHEM MOHTaXKHOM
ropu3oHTeE;

hs —3anac no BbiCOTe, HEOOXOAMMbIM 419 YCTAaHOBKM 3/1EMEHTA U MPOHOCA Haj,

paHee CMOHTUPOBAaHHbIMU KOHCTPYKLUMNAMMU, I'IpMHMMEIeMbI[;I B COOTBETCTBUU C NpaBUIaMU TEXHUKU
6e3onacHocTu He meHee 0,5 m;

h, — BbICOTa MOHTMPYEMOTO 3/1eMEHTA AN 610K B MONIOKEHWUM NogbemMa (C yue-
TOM BbICTYNAOLWMX BHU3Y MOHTaXHbIX NpucnocobieHunii);

hmn — BbICOTa TaKeNaXKHOro NpucnocobneHmns (0T Bepxa MOHTUPYEMOrO 31eMeHTa
00 LLeHTpa KpIoKa KpaHa).

MoTpebHbI HaMBONbLLNIA BbINET KPIoKa (MK rpy30BOro NoanMcnacTa) onpeaenaeTca us BbipaskeHusa (puc.
3):

raoe b — pacctosHMe OT OCv NOBOPOTa KpaHa A0 6anKaliLel K KPIoKy rpaHu (34aHna) cCoopy»KeHus;

B — paccTosiHne OT Hapy»KHOW rPaHu CTEHbI L0 BEPTUKAAW, MPOXOAALLEN Yepes LEHTP TAXKECTM Hanbonee
yAaNEHHbIX OT KPHOKa 3/1eMEHTOB (34aHMA) COOPYHKEHMS.

PucyHoK 3- Onpep,eneHme MUWUHWUMaAJIbHOM BbICOTbI noabema KproKa

Ana KpPaHOB C I'IOBOpOTHOﬁ BaLlHen N HUKHUM pacnonoxeHnem npoTneoBeCa

roe ron — pagunyc rabaputa NnoBopoTHOM Nnathopmbl;



6 — paccTosiHMe MexKay rPaHbio 34aHMA U NOBOPOTHOM NAATPOPMON, MPUHMMaeMoe He MeHee 1 m.
CooTBeTCTBEHHO, A1 KPAaHOB C HEMOBOPOTHOM BallHeln 1 BepXHUM pacnosioxKeHuem npoTmeoseca (puc. 4)
rae rop — pagauyc rabapvra npoTueoBeca.

OpaHaKo ogHoro onpeaeneHns Haubobluero BbleTa KpoKa UK rpy30BOro Noancnacta KpaHa
HeA0CTaTOUYHO A1 OKOHYaTebHOro Bbibopa MapKM KpaHa, Tak Kak Npu 3TOM KpaHbl MOTYT pa3inyaThbCs
rpy30onoAbeMHOCTbIO, @ Pa3HOO6pPa3sHble MO Macce 3/IeMeHTbI 3aHNA (COOPYHKEHUSA) MOTYT HaXOAUTbCA Ha
pa3HbIX PAaCCTOAHMAX OT OCK BpalleHNA KpaHa. Mo3TomMy Hafo AOMNONHUTENbHO 3HATb BbINETbl KPIOKa UK
rpy30BOro noaucnacTa, noTpebHble A18 MOHTaXa 31eMeHTOB Pa3/IMYHON Maccbl Qt, yAaNeHHbIX OT OCU
BpalLeHMA KpaHa Ha pa3nyHble PaccToAHUA, 1 NO rpaduKam rpy3onoabemMHOCTM KPaHOB NPOBEPUTD,
OTBeYaeT /M NoA06HbIN KPaH YCIOBUAM MOHTaXa BCEX 3/1eMEHTOB.

PucyHok 4 — OnpegeneHve HanbonbLIEro BblINETA KPIOKA

Mpwu onpeaeneHmm noTpebHOro BblEeTa KPIOKa CTPENOBOro KpaHa (puc. 4) B macwTabe BbluepUnBatoT
KOHTYPbl MOHTUPYEMOIO COOPYKEHUA OT PACNONOMKEHUA NOAHVMAEMBIX 21EMEHTOB M OCb CTPE/Ibl KpaHa,
KOTOpasn A0/XKHa NPONTU Yepes ABe TOUYKU: E — PacrnoNoXKeHHY0 Ha PacCTOAHMM 1 M OT KpaliHen TOYKM
COOPYXKEHUSA MO BEPTUKANU U TOPU3OHTANN; A — PacnoIOKEHHYIO Ha BbicoTe H:

rae hn,— 1,5 m — BbIcOTa LEeHTPa KPOKa KpaHa 40 OCKU Oros1oBKa CTpesibl.

HepequL BOIIPOCOB HJIs1 TPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluu

IlepeyeHb BONPOCOB /1Jisl IPOBEICHUSA 3a4eTa B 6-M cemecTpe
1. . Cuctema ynpaBieHMA NPOMbILLIeHHOM 6e3onacHOCTbio B Poccumn
2. 3a4a4v TEXHNYECKOM AMATHOCTUKM
3. Buapl aedekTos
4. OCHOBHble NPUYMHbI fedeKToB
5. HagexHocTb 1 ee cBOMCTBa
6. lNoKasaTtenn HageXHoCTH
7. DKOHOMMYECKAA XaPaAKTEPUCTMKA HALEKHOCTHU
8. OTKas n KpuTepum O0TKasoBs
9. MacnopT akcnayaTaunn obopyLoBaHmA
10. dusnyecknin 1 mopanbHbIi M3HOC 060pPYA0BaAHUSA
11. Buabl peMOHTOB TEXHONOTMYECKOro 060pyA0BaHUSA
12. Buabl TEXHUYECKOro COCTOAHMSA
13. Cnucrtema TeXHUYECKOro AMArHOCTMPOBAHUA U €€ 3/1IeMEHTbI

14. Buabl TEXHNYECKOWN AMarHOCTUKK



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Bo

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43

44

19

45

Buabl HepaspyLIatoLWero KOHTPOS.

CyLHOCTb BUBPOAMArHOCTUKM

lpadmyeckoe M3obparkeHne BUBPALLMOHHOIO CUrHaNa

MapameTpbl BUBpaLmn

CpeAacTBa KOHTPOIS U 06paboTKM BUBPOCUTHANOB
B1MOpPOaKTUBHOCTb POTOPOB

JonycTumble ypoBHM BUBpaLLMM AN MALLUMH Pa3HbIX KNaccoB
BMOpPOAKTMBHOCTb NOALIMMHUKOB U UX AMArHOCTUKA

MeToabl BUOPOAKYCTUHECKON AMATHOCTUKN MOALWMMHUKOB KaueHUs
Buabl aedeKkToB NoALWMNHUKOB

BnbpoaKkTMBHOCTb 3ybuaThbIx Nepenad.

B1bpoakTMBHOCTb TPYO6ONPOBOAOB.

npocbl 414 3K3aMeHa:

BubpoamarHocTnka mawMHHOro obopyaoBaHus.
BMOPOMOHUTOPUHT MalLMHHOIO 060pyA0BaHUA.

[JedeKTbl HaCOCHOro arperaTa B 3aBUCMMOCTM OT YaCTOTbl BUBpauum
MporHo3 ocTaTo4HOro pecypca TeXHONornMYeckoro ob6opyaoBaHms
OnNTMYECKUIM MeToa, ANAarHOCTUKN

TennoBol MmeToa, ANarHoCTUKK

Pagmorpaduyeckunii Metos, 4MarHOCTUKK

YNbTPO3BYKOBOWM METOA, ANArHOCTUKM

KanunapHbin meToa AMarHOCTTKM

AKYCTUKO-MMUCCUOHHbBIN METOA, AUArHOCTUKM

INEeKTPUYECKMIA MeTOA AMArHOCTUKM

MarHuTHbIA MeToA, ANArHOCTUKMN.

PagmaLMOHHbIN MeTo4 ANarHOCTUKMU

BUXpPETOKOBbIN MeToA, ANAarHOCTUKM.

MeToa, AMarHOCTUKN: TeYEUCKaHME.

. AnarHoctnposaHme 6ypoBbIX YCTAHOBOK

. AnarHoctnpoBaHme MHENHOWN YacTU CTasibHbIXra3oHedTENPOBOLOB M apMaTypbl
. lnarHocTnpoBaHuMe cocy0B K annapaTos, paboTalolmux noa, AaBAeHUeM.
. lnarHocTnMpoBaHmMe yCTaHOBOK 1/1A PEMOHTA CKBaXKMH.

. AMarHocTMpoBaHmne BEPTUKAIbHbIX UMAUHAPUYECKUX Pe3epByapoB a1a HedTu.



46. InarHoCTMpPOBaHME HAaCOCHOIro 060PYAOBaAHMS.

47. AnarHocTMpoBaHMeE KOMMNPECCOPHOrO 060pyA0BaHUA.

JK3aMeHAIMOHHBbIE BONIPOCHI HA 7-H ceMeCTP MO AUCIHUILINHE:
1. AKKyMyJIHpytomiasi CiocOOHOCTh Y4acTKa ra3onpoBo/ia.
2.TpyObl AJi1 MarucTpalibHbIX ra30MPOBOJIOB.

3.1loa3emMHBIE XpaHUIIUIIIA Ta3a.

4 KOHCTPYKTHBHBIE PEIICHUSI MATUCTPATIbHBIX Ta30IIPOBOJIOB.

5.CoopyxkeHune epexo 0B MaruCTpaabHbIX Ta30IPOBOOB YEPE3 KEIE3HBIE U
aBTOMOOUJIbHBIE JIOPOTH.

6.C00py}KGHI/Ie MICPCXOJ0B MATUCTPAJIBHBIX I'a30IIPOBOJ0OB YCPC3 BOJAHLBIC IIPCTPAbI.

7.0uncTka BHYTpeHHCﬁ IIOJIOCTHU N UCIIBITAHUC MAruCTPAaJIbHBIX I'a30IIPOBOJOB Ha
IMPOYHOCTD U IINIOTHOCTD.

8.HazHnaueHue u ycTpONCTBO TEXHOJIOTHYSCKUX TPYOOIIPOBOIOB.
9.3ammTHBIE TOKPBITHS JJIs1 TA30IPOBOJOB.

10.MeTo MarHuTHOM J1e(heKTOCKOMUHN KOHTPOJISI KOPPO3UOHHOTO COCTOSTHUS
ra3omnpoBoza.

11.YapTpa3BykoBOW METOJ KOHTPOJISI KOPPO3UOHHOTO COCTOSIHUS Ta30MPOBOA.
12.Pagnorpaduyeckuii METO KOHTPOJISI KOPPO3UOHHOTO COCTOSIHUS ra30MpoBO/Ia.
13.5eCKOHTAKTHBIN METOJ KOHTPOJISI KOPPO3ZHOHHOTO COCTOSIHUS ra30IIPOBOIA.
14.KatoHas mpOTUBOKOPPO3MOHHAS 3alIUTa ra30npoBoa.

15.IIpoTekTopHas mpOTUBOKOPPO3UOHHAS 3aIATA ra30MPOBOJA.
16.2nexTpoapeHakHasi TPOTUBOKOPPO3UOHHAS 3alllUTa Ta30IPOBOIA.
17.Ha3HaueHUE U CPEACTBA CUCTEM OXJIaXKeHus ra3a u Macia Ha KC.
18.CpencrBa TEXHUUECKOW TMArHOCTUKU COCTOSIHUSI CTEHKH Ta30IMPOBO/IA.

19.YBenuueHue nponycKHOM clioCOOHOCTH Ta30MPOBOOB.
20.B 4em 1ennb TeXHOJIOTUYECKOro pacyera HeTenpoBoa?

21.Kak 3aBucut U(k03(UIHEHT KPYTU3HBI BU3KOTPAMMBI) OT t-pbI?
22.OU3NYECKUH CMBICIT THAPABINICCKOTO YKIIOHA, KaK 1 3aBUCHUT OT Z?
23.Yto HaA3BIBAIOT XapaKTEPUCTUKON HedTempoBoaa?

24 Korpa pexxuM TedeHust HeTH B HeTenpoBoe onpeesseTcs 1o 3akony brasuyca?



25.Yem orpann4mBaeTcs 30Ha Bo3MokHOro pacnonoxenus: HIIC na mpodwuine Tpaccsl mpu OKpYIIICHUNA HX
B OOJIBIITYIO CTOPOHY (CTIpaBa | cjeBa 1o Tpacce) (, > n).

26.3auem crposit ynuHr npu okpyriieHund HIIC B MeHbInyto cTopony (n 2 > n).
27.Yrto Takoe nepeBanbHas Touka? Ha uTo ona Biausiet?

28.Kakune mapamMeTphl ONpenemsIioT pekiuM padoThl HedTenpoBoaa?
29.Hammcats ycnoBus padotst HIIC.

30.Yro Takoe ypaBHeHHe OanaHca HAImopoB HedTenpoBoaa?

31.4Yro Takoe TMMUTHPYIOIIMHI TIEpEeroH IpH Beex padoTaromux HIIC?

32 Kak m3menutcs Q nedrenposoaa npu otkiaroueHnn HIIC?

33.Kaxk BimsieT BA3KOCTh Ha IMMOTEpH HAopa B TpydbompoBoie?

34.YT0 Takoe KpuTHUECKUi cOpoc?

35.Y1o Takoe KpUTUYECKas MOAKAYKa?

36.IMokaxute noamnop k caenytomieir HIIC Ha rpaduke Q-H coBmectHoli padotsl HIIC u HedrenpoBoaa
n=2.

37.I' e myudnie CTaBUTh JYIIUHT: B KOHIIC MJIM B Havalle rieperoHa Heyrenposoia u nouemy?

38.B kakoif gacTu He(TErnpoBOAa, JIEBOW WM IMPaBOH, HEOOXOAMMO IMPOWU3BECTH PETYIUPOBAHHUE, €CIU
cOpoC OOJIBIIIE KPUTHUECKOTO U TToUeMy?

39.B xakoii wactu He(dTempoBoJa JIEBOH WIIM TPaBOH HEOOXOIUMO MPOU3BECTH PEryIHpPOBAHUE, €CIU
MoJIKayka O0JIbIle KPUTHYECKON U IovyeMy?

40.Harucars  ¢dopmyny Qmax mnpu otkimodenun HIIC, auMuTHPYIOUIyI0 HPOM3BOAMTENBHOCTH
He(TEpoBoa IIPH Nepexoie ¢ 3MMHEr0 PEXKUMa IKCIUTyaTalluy Ha JICTHUH?

MoBoONXKCKUIA rOCyAapCTBEHHbIN TEXHONOTMYECKUNA YHUBEpCUTET
3K3AMEHALMOHHbIM BUNET Ne 0
no AucuunianHe «3KCI’U’IyaTaLI,I/1ﬂ U PEMOHT JIMHEMHOM YacTu MarmcTpazibHbix
TpybonpoBoaoB»
HanpasneHue 23.03.03 «TpybonpoBoAHbIl TpaHCNOPT HehTH M raza»
HanpaBneHHOCTb «JKcnayaTaums TPAHCMOPTHO-TEXHOIOTMYECKUX MALLUWH U KOMMJIEKCOBY»

1.470 NpeacTaBAAOT cOBOM y3/1bl MPUEMA-MYCKA OYUCTHBIX YCTPOWCTB? KaK 1 rae OHW ycTaHaBAMBatoTCA?
KaKyto3agauy BbIMOAHAIOT AOMNOAHUTENBHO Y3/bl MPMEeMa-3anycka OYMCTHbIX YCTPOMCTB?

2. Y70 TaKkoe oxpaHHas 30Ha TpybonposBoaa? Pasmepbl, orpaHnyeHns? Fae oHa pacrnonaraetca? Kakue
3KCM/IyaTaLUMOHHbIE MapaMeTPbl ONpPeaensaioT pexMm paboTbl HedpTenposoaa. PUsMYecKknii cmbicn
rMAPaBANYECKOrO YK/IOHA, KaK i 3aBUCUT OT Z?

3. Y10 Ha3bIBAOT XapaKTepuUCTMKOM HedTenpoBoaa? HapucosaTb ABe XxapaKTepucTUKM HedTenposoaa ANA
paBHbIX ycnoBuii, Ho D1 > D2.4T10 cneayet NnoHMMaTb Noa AnHenHol Yactbio? (AnameTtp? CocTas
nepeKkaunBaemoro cbipbA? MpoTaAxKeHHOCTb?) MpaBuna NpokaagKu. Kak yKnaablBatoTCsA MarnucTpaabHble
TpybonpoBoab!?



3aB. Kadeapoi / Koctpomun [1.B./
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