Mporpamma amcumnnamHel "Tpy6onpoBoAHbIV TpaHCNOPT HeddTn U HedoTenpoaykTos"; 21.03.01 HedpTerasosoe neno;
UHXEeHep-npoekTuposwmk 1 kateropumn Bannes [0.3. , noueHT, K.H. (aoueHT) Kemanos P.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHcTuTyT reonorum n HegoterasosbiX TEXHONOMMIA

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppDBOﬁ noganncero

MporpamMmma oUCUUNANHBI
TpybonpoBoaHbIN TPAHCNOPT HedTU 1 HeddTenpoaykTos 651.B.01.19

Hanpasnenue nogrotosku: 21.03.01 - Hedprerasosoe neno
Mpodhmnb NOAroTOBKMW: HE NPEAYCMOTPEHO

KBanndomkauus BbinyckHuka: 6akanasp

dopma 0by4eHuns: o4HOE

SA3bIk 06y4eHWS: PyCCKIiA

AsTtop(bl):

Banves [1.3. , Kemanos P.A.

PeueH3eHT(bl):

Kemanos A.9P.

COINMACOBAHO:

3asenyowmin(as) kagenpon: Kemanos A. @.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-MeToamYeckas komuccust IHctutyTa reonorum n HedoTerasoBbIX TEXHONOMMIA:
MpoTtokon 3acenaHnsa YMK No or" 201 _r

PernctpaumoHHbii No 332017
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

5AE
PervctpaunonHbiii Homep 332017 il VH H

ARl | AL O



Mporpamma amcumnnamHel "Tpy6onpoBoAHbIV TpaHCNOPT HeddTn U HedoTenpoaykTos"; 21.03.01 HedpTerasosoe neno;
UHXEeHep-npoekTuposwmk 1 kateropumn Bannes [0.3. , noueHT, K.H. (aoueHT) Kemanos P.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 332017 5AE
CtpaHnua 2 ns 19. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma amcumnnamHel "Tpy6onpoBoAHbIV TpaHCNOPT HeddTn U HedoTenpoaykTos"; 21.03.01 HedpTerasosoe neno;
UHXEeHep-npoekTuposwmk 1 kateropumn Bannes [0.3. , noueHT, K.H. (aoueHT) Kemanos P.A.

MporpamMmy avcumnanHbl paspaboTan(a)(n) MHXeHep-nNpoekTUpoBILKK 1 kaTeropun Bannes 1.3.
HOLl ocBoeHuMs npupoaHbiX 6UTYMOB VIHCTUTYT reonorum n HedpterasoBblx TEXHONOMUA
Dinar.Valiev@kpfu.ru ; poueHT, K.H. (goueHT) Kemanos P.A. Kadpeapa BbICOKOBA3KUX HEPTEN 1
NPUPOLHbIX BUTYMOB VIHCTUTYT reonorun n Hedpterasosbix TexHonoruii , Ruslan.Kemalov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LeTannampoBaTb NpeacTtaBneHnsi CTyaeHToB 0 TPybOoNpoBOAHOM TpaHCNOPTe HEdDTU 1 ras3a ans
MCMONb30BaHNS B 3TON 06NacTy 3HAHWIA, KakK NPV U3yHEHUN CMEXHbIX OUCLUMMNIINH, TakK 1 B
npodpeccrnoHanbHOm AESTENbHOCTA, B HACTHOCTM NPW NPOEKTUPOBAHUKN, COOPYXEHNN 1
aKcnayaTauum ra3oHedTenpPoBOAOB M ra3oHedTEXPaHMINLL.

-03HaKOM/IEHNE C TEXHONOrNE OAHOMO U3 BMAOB TPyOONPOBOAHOIrO TpaHCNopTa HERTH,
HedpTENPOAYKTOB UMK ras3a, a TakxXe C TEXHNYECKMMM cpeacTeamm (060pynoBaHMEM 1 MALIMHAMK)
ee NpakTN4YeCckoi peannsauuu;

-03HAKOMJIEHNE C TEXHONIOMMYECKMMM NpoLieccammn TpybonpoBOAHOrO TpaHcnopTa Hedpw,
HedPTenpPoayKTOB 1 rasa, a TakxXe B 03HaKOMJIEHMM C OCHOBHbIMMX BUAaMu TpybonpoBOaAHOMO
obopynoBaHuNs 1 NpuHUMNamn ero paboTsbl;

-3HaKOMCTBO C OpraHn3aLOHHON CTPYKTYpOWi 1 paboTol OCHOBHbIX CyXX0 npeanpusitusi, ¢
TEXHNKO-39KOHOMMNYECKMMY NokasaTensMm nx paboTbl, C NpaBunaMmmn oxpaHbl Tpyaa 1 4EACTBYIOWMMM
HOPMaMW TEXHUKMN 6E30NacHOCTU 1 3aWmUTbl OKPYXatowwen cpenbl;

-OCBOEHWNE OCHOBHbIX MPUEMOB PeLleHNsa NpakTUYecKux 3anay no TeMaMm OUCUUNIUHbI,
-npuobpeTeHune onbiTa paboTbl B 06nacTh pacyeTta n NpoeKTUPOBaHNS TPyOONPOBOAHOrO
TpaHcnopTta HedpTu 1 rasa

-03HakKOMJIEHNEe CUCTEMOM N TEXHONOTMen TPaHCNOPTUPOBKI

-03HAKOMJIEHME C HACOCHbBIMM LiexaMu 1 ero 060pynoBaHNSAMM;

-03HakoOM/IeHne C pe3epByapHbIM NMapKoM;

-03HaKOM/IEHNE C NPMBOpPaMN KOHTPONS U CUrHaNN3aLun;

-03HakOMJIEHNe C CUCTEMON KOPPO3MOHHOWN 3aLLMUTbI.

B pesynbTate BbiNyCKHWUK OOMXeEH ObiTb cNOCOBOeH pewatb cnemyrowme npogeccmoHanbHbIe
3apayu:

1) ocywecTBNEHNE Hay4YHO-UCCNEen0BATENBCKON paboThl B 061acTy pacyeta 1 NPOEKTMPOBaHNS
TpybonpoBOAHOrO TpaHcnopTa HedpTu 1 rasa;

2) CoBEpPLIEHCTBOBaHME 1 pa3paboTka METOAOB pacyeTa 1 NPOeKTMPOBaHUS TpybonpoBOaHOMO
TpaHcnopTta HeTK 1 rasa;

3) pelweHne Hay4HO-UCCneaoBaTeNbCKMX U MPUKNALHbIX 3a4a4, BO3HUKAIOWWMX NPU NPOEKTUPOBAHNM
MarmcTpanbHbIX TPyOONpPoBOAOB HEPTU 1 ra3a, B TOM YMCe NPU BbINOAHEHNN MEXANCLMNMHAPHBIX
MPOEKTOB.

B nanbHeiwem 3HaHWs y4ebHo amcumnnuHbl: "TpybonpoBoAHbIA TpaHCNOPT HedpTn 1 rasa” bynert
NONEe3HO N He3aMeHUMO Onst By aylmMx Hay4HbIX PaboTHMKOB 1 CNeLnanMcToB HePTSHOM 1 ra3oBoi
NPOMBILLIEHHOCTMW.

2. MecTo AUCLMMNAMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenbHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " 51.B.00.19 OncumnnmHbl (Moaynn)" OCHOBHOA
obpasoBaTtesfbHol Nporpammbl 21.03.01 Hedpterazoeoe oeno n 0THOCUTCS K 06s3aTeNbHbIM
ancuunnmHam. OceamBaeTcs Ha 4 Kypce, 7 CeMecTp.

Ins ndydeHns gucumnnvHbl " TpybonpoBOAHbIA TPAHCMOPT HEQRTM M ra3za” Heobxo0AMMO 3HAKOMCTBO
CTYOEeHTOB C Kypcamu "CoBpeMeHHbIE TEXHONOMMN TOMNB, Macen n NPOgMNaKTUYECKUX cMa3ok",
"CoBpeMeHHble NpeacTaBneHnst o xmummoTonoruun”, "TexHonorum nepepaboTky NPUPOLHbIX
9HeproHocuTenen n yrnepoaHblx MaTtepuanos".
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OcCHOBHbIE 334241 N3Y4EHNS ONCLMMANHBI COCTOAT B NOTYYEHUN CTYAEHTAMU OCHOBHbIX
Hay4YHO-NPaKTUYEeCKMUX 3HaHUM O MeTodax 1 NocnenoBaTe/ibHOCTM pacyeTa HeddTEXUMUYECKUX
MPON3BOACTB U (YHKLMOHASbHbIX BO3MOXHOCTSIX NPOrpaMMHOro obecneyeHuns, MpUMeHSIEMOro onsi
3TUX Uuenen.

MonyyYeHHble 3HAaHUS HEOBXOAUMbI CTyAEHTaM Npu NOArOTOBKE, BbIMOMHEHNM U 3aWMTE
MarncTepckow amccepTauun, 1 Npv peleHn Hay4YHo-1ccneaoBaTenbekmx,
NPOEKTHO-KOHCTPYKTOPCKMX 3a4ay B Oynyuein npodeccnoHanbHom AesTenbHOCTH.

CornacHo ®I'OC 1 OOIM "Hedpterasosoe neno" aucumnamHa " TpybonpoBOAHbIA TPAHCMOPT HERTY
1 rasa" aBnseTca BapuaTtuBHON OUCLUNINHOM U OTHOCUTCSH K NPOdpecCcrMoHanbHOMy LUKy .

B3anmocsaab gucuunavHbl "TpybonpoBoAHbIA TPAHCNOPT HedTH 1 ra3a” ¢ opyruMu
coctaenaowmmmn OOl cnepyowas:

NMPEPEKBN3WNTDBI: "MaTemaTuka", "®unaunka", "Teopetmnyeckas mexaHmka", "ConpotmneneHme
marepuanos”

3anadamu N3y4eHUSA ONCUNNNNHDBI ABNAKOTCA:

- 03HAKOM/NEHNE CTYOEHTOB C OCHOBHbIMM MOHATUAMM pacyeTa U NPoeKTMPoBaHUS TPybonpoBOAHOMO
TpaHcnopTa HedPTN N rasa;

- NMONY4YEeHNs HAaBbLIKOB PELIEHNS TEOPETMYECKUX 3a4ay pacyeTa U NPoeKTUPoBaHNA
TpybonpoBOAHOro TpaHcnopTa HedpTU 1 rasa;

- (POPMUPOBAHME HABbLIKOB PEeLIEHNS Hay4YHO-MCCNenoBaTenbCkuX U NpUKNaaHbIxX 3anady B obnactu
pacuyeTa 1 NpoeKTMPOoBaHMS TPYOONPOBOAHOMO TPpaHCNopTa HegPTM 1 rasa.

- NMPYMEHEHMNE NONYYEHHbIX 3HAHWIA, HABBIKOB M YMEHWIA B MOCNeaytowwel NpodecCuoHanbHoMm
LEeSATENBHOCTH.

CtyneHT obecneynBaetcs:
- y‘-le6HbIMI/I nocodmsaMn un MeToon4eCknmMmn ykadaHmsamMmm no BbIMOJIHEHNIO MPAKTUYECKUX pa60T;
- 3aaHUSIMW ONS BbINOMHEHUS MHAVBUAYANbHbIX NPAKTUYeCcKmx paboT.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwucpoBka
Lncpp komnereHuyu npuobpeTaeMon KOMMNeTeHLMN
MNnK-2
n HOCTbIO NCMONb30BaTb MET NOrnto Hayy
(npocpsccuonanssie |S7O0OCHOCTIe eranusosas eTosoraro vy
KOMMeTeHuunn) P
MK-3 CMOCOBHOCTBIO NNAHNPOBATh U NPOBOANTDL aHANUTUYecKme,
(npodbeccmoHanbHble VMUTALMOHHbIE N dKCMeprMeHTallbHble NCCNEen0oBaHNS,
KoMMneTeHuunn) KpUTUYECKN oueHmMBaTb daHHble N Oenartb BbiBOAbI
CNoCOBHOCTb O6Cfly)KVIBaTb N PEMOHTNPOBATb TEXHOJNTIOrM4eckoe
MK-7 obopynoBaHmne, NCNONb3YyEMOE NPW CTPOUTENBCTBE, PEMOHTE,
PEKOHCTPYKUMN N BOCCTAHOBNEHNN HeCpTSIHbIX N ra3oBblX
npogeccnoHalibHbl
(KofnnfTeHumm) © CKBaXWH, 0obblve HeddTU 1 rasa, cbope 1 NOAroToBke
CKBaXWHHOMN npoaykKuunmn, TpaHCcrnopTte n XpaHeHnn
yrneso40POLAHOMO Chlpbs

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:
- TEXHMKA U TEXHOMOrNA TpaHcnopTa u XxpaHeHnsa HepTn 1 rasa;

-KaK yCTPOEHbl TPyOONPOBOAHbIE CUCTEMBI A1 NEPEKAYKN OCHOBHbIX BUAOB YrNeBOAOPOLHOr0
Cbipbs (HEdTU 1 rasa) 1 NPOOYKTOB ero nepepaboTkm (CBETNbIX HEPTENPOAYKTOB - MOTOPHbIX
TOMNNUB;
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-OCHOBHbIE BUAbI TPYOONPOBOAHOrO 060PYAOBaHMS, MCMOMb3yeMble Ha HepTENPOBOAAX
HedpTeNPooyKTONPOBOAAX U ra30MpPoBOAaX, a Takxe B pe3epByapHbIX NapKax v Nnoa3eMHbIX
rasoxpaHuIniax;

-OCHOBHbIE TEOPETMYECKMNE NOMOXEHUS N NPaKTUYECKYI0 peann3aLumnio MeToloB pacyeTa
napaMeTpoB TPAHCMNOPTUPOBKM HEPTU, HEPTEMNPOLYKTOB U rasa;

-NPOEKTMPOBaHNE 1 3KCNNyaTauns rasoHedTenpPoOBOOOB;

2. DONTXEH yMeTb:
- paccynTbiBaTh Y aHanu3npoBaTb NPOLECChl, MPOUCXOAAWMNE NPU TPAHCMOPTUPOBAHUN HEXQDTH,
HedpTeNpPoayKTOB 1 rasa No MarncTpanbHbiM Tpybonposoaam

-BbIMOMHATbL Pab0oThbl MO NPOEKTUPOBAHNIO CUCTEM TPYOONPOBOAHOIO TpaHcrnopTa HedTH,
HedoTenpoaykToB 1 rasa ;

- yyacTBoBaTb B paboTe no aKcnayatauum cuctem TpybonpoBoAHOrO TpaHcnopTa HedTu,
HedoTenpoaykToB U rasa;

-pa3pabatbiBaTb MEPOMNPUATMSA MO 3aMeHe 1 MoLAepHN3aun 060pynoBaHNS, UCNONb3YEeMOro Ha
obbekTax TpaHcnopTa 1 XpaHeHns HeddTn, HeOTENPOAYKTOB M ra3a A/ NOBbIEHUS
30 hEeKTUBHOCTM 3KCMNyaTaunm 06 bEKTOB HEDTEra3oTPaHCMOPTHBIX CUCTEM;

-p8.3p3.63.TbIBaTb MeponpuaTng no NoBblWEHUKO l'IpOI'IyCKHOl7I CcnocobHOCTK pr60I'IpOBO,EI,OB n
apdPpekTMBHOCTI aKcnyaTaumm 06beKTOB HedoTerasoTpaHCNOPTHbLIX CUCTEM;

-NCNoNb30BaTb MOJIydEHHbIE TEOPETNHECKNE N NMPAKTNYECKMNE 3HaHNA NP OCBOEHNN CnelnanbHbIX
amncunnnnH

-NPOBOANTL B3aMMOCBSI3b MCCNEen0BaHNI, pa3paboTky, MPOEKTUPOBAHNS, KOHCTPYMPOBAHWS,
peanusaunm 1 ynpaBneHus TEXHONOrMYeCcKMM NpoLieccammn 1 Npon3BoACTBamMmM B obnactu nobblum,
TpaHCnopTa 1 XpaHeHUs yrneBoa0POAO0B;

-06napatb CnocobHOCTLIO NCMONb30BaTb NPOYECCHOHANbHBIE NPOrPaMMHbIE KOMMNEKChI B 06nactu
MaTemMaTn4yecKoro MoLeNMpPoBaHUS TEXHONOMMYECKMX MPOLIECCOB M 0O BHEKTOB;

3. 0OMXEH BnageTb:
-HaBblkaMun pacyeTa napameTpoB paboTbl OCHOBHOIO 1 BCNoMoraTenibHOro 06opynoBaHns 06 bekToB
TpyboNpoBOAHOIrO TPaHCNoOPTa N XpaHeHMs HeddTW, HedpTEeNPOaYKTOB U rasa;

-METOIMKaMmn pacyeTa v KONMYeCTBEHHON OLIEHKN TEXHNYECKOro COCTOSIHUS TEXHONOrMYecKoro
060pynoBaHNS HedpTerasonpoBoa0s;

-MeTolaMm 3KCnyaTaumnoHHbIX pacyeToB paboTbl HePTEra3onpPoBOAOB;

-MeT04aMUN NPOEKTHbIX PACYETOB OCHOBHbIX TEXHOMOrMYECKMX NPOLIECCOB B CUCTEMAX
TPpybONPOBOAHOIrO TPaHCNOPTa U XpaHeHMs HeddTW, HedpTEeNPOaYKTOB U rasa;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-HaBblKaMy pacyeTta napameTpoB paboTbl OCHOBHOMO M BCroMoraTenbHoro o6opynosaHusi 06 beKToB
TpybonNpPOBOAHOrO TPAHCNOPTa U XpPaHeHUst Hedd T, HEGPTENPOOYKTOB 1 rasa

-MeToAMKaMUN pacyeTa U KONMYeCTBEHHON OLEHKUN TEXHUYECKOrO COCTOSIHMS TEXHONIOMMYECKOro
obopynoBaHNs HedTEra3onpoBOAOB;

-MeToJaMm 3KCnyaTaumnoHHbIX pacyeToB paboTbl HePTErasonpoBoaos ;

-MeT04aMUN NPOEKTHbIX PACYETOB OCHOBHbIX TEXHOMOrMYECKMX NPOLIECCOB B CUCTEMAX
TpybONPOBOAHOIO TPaHCNoPTa U XpaHeHMs HedpTW, HedpTEeNpPOayKTOB U rasa .
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-paccynTbiBaTb M aHANN3NPOBATb NPOLIECCHI, MPOMCXOASWME NPX TPAHCNOPTUPOBAHUN HEXPTH,
HedTenpPoayKTOB 1 rasa No MarncTpanbHbiM TpybonpoBoaam

-BbIMOMHATbL PaboThbl MO NPOEKTUPOBAHNIO CUCTEM TPYOONPOBOAHOrO TpaHcnopTa HedTH,
HedTenpoaykToB 1 rasa ;

-yyactBoBaTb B paboTe no akcnayatauum cucteM TpybonpoBOAHOrO TpaHcropTa HedTu,
HedTEeNPOooyKTOB U rasa;

-pa3pabarbiBaTb MEPOMNPMATUS NO 3aMEHE 1 MoAepHMU3aunyn 060pyaOBaHNS, NCMONb3YEMOro Ha
obbekTax TpaHCcnopTa U XpaHeHns HeddTn, HePTENPOAYKTOB U ra3a Ans NoBbIWEHNS
9(PPEKTMBHOCTM aKcnnyaTaumm o6 beKToB HEPTEra3oTPaHCMOPTHbBIX CUCTEM;

-paspabatbiBaTb MEPOMPUATUS MO NOBLIWEHUIO NPOMYCKHOM CNOCOBHOCTM TPyOONPOBOAOB U
3hPeKTUBHOCTM 3KCMnyaTaunm 06 beKTOB HEPTEra3oTPaHCMOPTHbIX CUCTEM;

-NCNONb30BaTb MOJIyd4eHHble TeopeTndeckne n npakTnyeckme 3HaHms npm oCBOEHNN cneunanbHbIX
ancunnnunH

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBLI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHDBI 3a4€eT B 7 CEMeCTpe.

CyMMapHo No OMcumMnanHe MoxHo nony4nts 100 6annos, n3 HKX Tekylas paboTta oueHmBaeTcs B 50
6annos, nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KOnM4ecTBo Onst Aonycka K 3adeTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOaynto
TemaTtnyeckuu nnaH guCUUNAUHbI/MOAYNS

Buabl n yachbl
ayAuTOpHOM paborThbl,
MX TPYAO0EMKOCTb
(B yacax)

MpakTnueckumelllaboparopHble
3aHATUSA paborbl

Paspen
N ducumnnuHbl/
Monayns

Henens
cemecTtpa

Tekywime coopmbl

Cemecrp KOHTpONSA

Nekuun

Tema 1.
[MpencrasneHue o
TpybONpPOBOAHOM
TpaHcnopTe HedpTn n
HedTenpoayKTOB.
Knaccugomkaums
MarmcrtpanbHoro
HedpTenposona (MHIT).
CoopyxeHns MHI1.
3apaum
TEXHONOrM4YecKoro
pacyeta MHTI1. Cxema
TEXHONOrM4YecKoro
pacyeta MHT1.

Ortyer
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. lpoekTHas
JOKyMeHTaums Ha
ctpoutensctso MHIT.
Bbibop Tpaccel MHI.
2. |OcHoBHbIe cBOCTBA 7 1 4 0 0
HeqTen N nx
noaroToska K
Tpyb6onpoBoLHOMY
TpaHcnopTy.

Tema 3. Okcnnyarauus
nuHenHom vyactn MHI. Ortyer
Cuctembl aBTOMaTnKM "
IT - ynpasnenns MHT1.

Tema 4. CneuunanbHble

MeTobl Nepekayku

4. [BPICOKO3ACTHIBAIOWMX U
" |BbICOKOBSI3KUX HedpTeNn.

MocneposaTenbHas

nepekayka Hedoten

Tema 5.
[MpoTNBOKOPPO3NOHHASA
sawwuta MHI
pesepByapos.
okcnnyaTtauus
pesepByapHOro napka.
Tema 6. [NpakTnyeckme
3aHATUSA MO NPOEKTHO -
TEXHONOrMYECKUM
6. [Pacyetam MHI1. Pacyet
" |PUM3UKO - XMMUYECKNX
nokasarenen HedoTn B
nporpammHon cpene
Maple.
Tema 7.
[MpoekTnpoBaHue
7. |ra3oHedTenpoBonoB 7 2 1 0
(THIT) no meTtononorun
Heusana A.M.

Tema 8. lNopsook
TEXHONOrMYEeCcKoro
pacyeta HI1. MNMnucbmeHHas
8. [Hanuncanwe anroputmoB| 7 4 0 0 8 paboTta
pacyeTa B
nporpammHon cpene
Mathcad.

Ortyer

v 5 5 0 0 Ortyer

NncbmeHHas
7 2 3 0 0 paboTta

v 3 0 0 8 Ortyer

0 Konnoksuym
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbli
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, - cTpa (B uacax) ‘I'( OHTp$I ﬂp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 9.

TexHonornyeckume

pacyeTtbl MHI npwu

cTaunoHapHOM pexunme Otver
9. nepeka4ku no / 4 0 0 10

MeTononormm

BanHwTtoka C.M. OAO

YK TpaHcHeTb.

Tema 10.

TexHonornyeckune

pacyetbl MHIT npwn

HeyCTaHOBUBLIMXCSH Otyver
10. pexuMax nepekayku rno 7 5 0 0 10

MEeTOL0N0ornn

BaiHwtoka C.M. OAO

YK TpaHCcHedTb.

Tema . NToroeas v 0 0 0 3auer

doopma KOHTpOns

NToro 18 0 36

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. NMpepcraBneHune o TpybonpoBoaHOM TpaHCcNopTe HedpTU U HePTENPOAYKTOB.
Knaccudomkauus maructpanbHoro Hecprenposopaa (MHI). CoopyxeHuss MHI. 3apaum
TexHonornyeckoro pacyetra MHI1. Cxema texHonornyeckoro pacyera MHII.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

CTpykTypa 06EKTOB CUCTEMbI TPYOONPOBOAHOrO TpaHcnopTa HedTh. MpoekTHas ooKyMeHTaums Ha
CTPOMTENbCTBO MarucTpanbHOro Hedptenpoeoaa.

Tema 2. NMpoekTHasa poKyMeHTauusa Ha ctpoutenbcTtBo MHI. Boi6bop Tpacchl MHI. OcHoBHble
CBOMCTBa HedpTen U X NOAroToBKa K TPYO6ONpPOBOAHOMY TPAHCMNOPTY.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JlokyMeHTaLms Ha NPOV3BOACTBO NPOEKTHO - M3blcKaTenbCkux paboT. NHXeHepHbIe N3biCKaHusl.
TexHuKo - akoHoMmn4eckoe obocHoBaHme (TAO) npoekTa, cTponTenbcTea obbekTta. Paboyas
LOKYMEHTauUms. IKCnepTraa NPUHSATbIX MPOEKTHbIX pelweHnii. [NoaroToeka K Npon3BoACTBY
CTPOUTENBHO - MOHTaXHbIx paboT (CMP). OpraHusaums koHTpons npu nponssoactee CMP. Coava
06 bEKTOB B 3KCMNyaTaumio.

Tewma 3. dkcnnyarauus nuHenHon yactm MHI1. Cuctembl asToMatuku m IT - ynpasneHuns MHI1.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

|. CTpyKTypa 1 OCHOBHbIE XapakKTePUCTMKN NMHERHON YacTu. Tpybel ang MHI. HopmaTreHas
MeToamka pacyeTa HepTENPOBOAOB Ha MPOYHOCTb. Harpysku 1 Bo3genctsms. [Npremka B
akcnnyartauuto o6bektoB MHI. [lncnetyepckoe ynpaeneHne TpaHcnopToM HedpTu. [ucneTyepckoe
ynpasneHne TPaHCNopTOM HedTU. YyeT HedpTu. HanexXHOCTb 1 BONroBEYHOCTb TPYOONPOBOAHbBIX
cucTeM. 9kcnnyatauus noasoaHbix nepexonos MHI. TexHuyeckoe obcnyXnBaHue MMHENHOM YacTu
MHTIT. 1l. OcHoBHble TpeboBaHus kK cucTeme aBTomaTnaaumm obbektoB MHIN. ABTOMatuyeckas
3awmTa 1 ynpasneHne MarmctpanbHbIMU 1 NOABOAHBIMA HACOCHBIMW YyCTpoMCcTBamMu. ABToMarnsaums
BCMomoraTenbHbIx cucteMm. IT - nHxeHepus obbektos MHI.

Tema 4. CneumnanbHble MeToAbl Nepekayky BbICOKO3acCTbIBaOLLLMX U BbICOKOBA3KMUX HedpTen.
NocnepoBatenbHasa nepekayka HedpTen

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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OCHOBHblE TEXHONOMMU NepPeKayKn BbICOKOBSA3KMNX 1 BbICOKO3aCTbIBAOWMX HedpTen. - opsayas-
nepekayka. 3anonHeHne TpybonpoBoaa BbICOKOBS3KOM HedpTbo. OCTaHOBKYM NepeKkayku.
YpaBHeHue nputoka Tensa npu CTaunoHapHOM pexunMe -ropsyven- nepekadkm Hedtu. Boiumcnexve
KoatpdpuumeHTa Tennonepenayn. YpasHeHue Lllyxosa. BoluucneHve notepb Hanopa: 1) npu
-ropsiveii- nepekayke; 2) B TypbyneHTHOM noToke; 3) npu NaMnMHapHOM TeYeHUn NoToka; 4) npu
Pa3nnYHbIX pexumax Te4eHns HedpTn Ha paccmartpusaeMmoM yyactke MHIT. Nepekayka
BbICOKO3aCTbIBAKOLWMX U BbICOKOBA3KNX HedpTel: 1) B CMecu ¢ yrnesogopoaHbIMA PacTBOPUTENSMU;
2) TepMuyeckn obpaboTtaHHbIX HedoTel; MpuMeHeHe AenpeccopHbIX MPMcaaoK s TpaHcnopTa
BblICOKOMNapagUHUCTbIX HedpTeN.

Tewma 5. lNMpoTtuBokoppo3noHHas 3awmta MHI n pe3sepByapoB. SKcnnyarauumsa pesepByapHoOro
napka.

NeKUuMoHHoe 3aHsiTne (3 yaca(os)):

. Knaccudprkaums Koppo3noHHbIx npoueccoB. OCHOBHbIE CBeAEHUS 00 3NeKTpUYECKMX NpoLeccax
Ha nosepxHocTn MHI1, Haxonswerocs B noyse. 3awmnTHble NokpbiTMa ansg MHIT.
onekTpoxmmmnyeckas sawmrta MHI ot koppoauu. [MpoTMBOKOPPO3MOHHAS 3awwmnTa pesepsyapos. |l.
OCHOBHbIE HOpMaTMBHblE TPEOOBaHUS K MPOEKTUPOBAHMIO U 3KCNlyaTaumm pe3epByapos.
HapexHocTb pesepByapoB. ObpazoBaHue 1 pa3mbiB ocaakoB. MonHuesawmuta MHI. dedekTbl
pe3epByapos. [luarHoctmpoBaHue pesepByapos.

Tema 6. lNpakTyeckue 3aHATUA MO NMPOEKTHO - TeXxHonornyeckum pacderam MHI1. Pacuer
ou13uKo - xuMnyeckux nokasarenem Hecptn B nporpammHon cpene Maple.

naboparopHas pabora (8 yaca(oB)):

[MpoekKTHO - TeXHONorM4Yeckne pacyeTol ManneTos: 1. PacyeTt BA3KOCTN 00€3BOXEHHOW 1
herasmpoBaHHOM HedpTK (HedpTenpoaykTa) B 3aBUCMMOCTM OT UBMEHEHUS Temnepartypbl N0 MeToay
BanbTtepa (ASTM). O3HakoMUTbCS C BEOBUHapamm ONs peweHns 3aaay B NporpamMMHOM KOMMeKce
Maple: - Lesson - Mapplet Creation. - MAPPLET TRNASFORMATION IN INFORMATICA BY
MANISH. - MakcumyMm n mnHuMyM goyHkLmMm B Maple. - CekTopuanbHble xapaktepuctuku. Maplet. 2.
Q - H Xapaktepuctmka Tpybonposoaa npu nepekayke BbICOKOBA3KOMN 1 BbICOKO3ACTbIBAIOLWEN
HedpTN N HedpTenpoaykToB. PacyeT KpUTUYECKON TeMnepaTypbl Nepekaykn BbICOKOBA3KOM U
BbICOKO3acCTbIBatowWen HedoTn (TemnepaTypbl nepexona pexmma Te4eHns N3 naMMHapHoro B
TypOYNEeHTHbI), KOHEYHOI TeMMNepaTypbl Nepeka4ymBaemMoro npoaykra, anvHel ysactka MHI ¢
TypOYyNeHTHbIM PEXUMOM, OVHbI yyacTka MHIT ¢ naMnHapHbIM PEXMOM TEYEHNS, TMAPABINYECKNX
noTepb Ha NaMMHApPHOM y4yacTke TpybonpoBoaa, rmapaBInyeckmx NoTepb Ha TypOyNneHTHOM y4acTke
MHT1, obwwnx notepb Hanopa no scer anuHe MHI. 3. PacyeT TennonpoBoaHOCTM HedhTH (doopmyna
Kpero - Cmuta). 4. PacyeT KpyTU3Hbl BUCKOrpammbl (popmyna PeitHonbaca ? dunoHosa). 5. Pacuet
TEXHONOMMYECKOro pexmnMa nepekaykm BbiICOKOBA3KOM HEQITU MO ropsiYEMY HEM3OTEPMNYECKOMY
Tpybonposoay (NoasemHas npoknanka). 6. Pacyet TeXHONOrn4eckoro pexmma nepekaykm
BbICOKOBSI3KOW HECPTM MO ropsiyeMy HeEM30TepMMYeckoMy TpybonpoBoay (Ha3eMHas npoknagnka). 7.
Pacuet ropsidero TpybonpoBona npu nepekadke TSXenom unm 6uTyMMHO3HOM HEATU C MONYyYEHNEM
B KOHLe TpybonpoBoaa HedoTh ¢ 3a4aHHbIMK CBOMCTBaMK. 8. PacyeT BA3KOCTM 06€3BOXEHHOMN U
herasmpoBaHHOM HedpTK (HedpTenpoaykTa) B 3aBUCMMOCTM OT UBMEHEHUS Temnepartypbl N0 MeToay
BanbTtepa (ASTM). 9. PacyeT coBMeLLeHHOM xapakTepucTnky TpybonpoBoaa n HACOCHbIX CTaHLUUIA
(ocobo nerkas, nerkas, cpenHss HedoTb). 10. PacyeT coBMeLEeHHOR xapakTepuctukm Tpybonposoaa
1 Hacoca (ropsumii Tpybonposon). 11. Pacyet KoaphULMEHTOB B aHANNTUYECKOM ypaBHEHUN
3aBUCMMOCTM Hanopa oT NPon3BoanTenbHOCTK. 12. PacyeT TennonpoBoaHOCTM HedoTh (doopMyna
Kpero - Cmuta). 13. Pac4yet yoenbHown tennoemkocTtn Hedptn (doopmyna Kpero). 14. OnpepenexHne
ymMcna TennoBbIX CTAHUMIA Ha ropsiyem Tpybonposoae. 15. PacyeT nnoTHOCTM HedbTH (dhopmyna
MeHpeneesa).

Tema 7. lNpoekTnpoBaHue rasoHedprenposonos (FHIM) no metogonornu Heusansa A.M.
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

CocTaB COOpYXEHMI 1 Knaccugmkaums MarnctpanbHbix ra3onpoBoaoB. OCHOBHbIE n3nyeckme
CBOICTBA ra3oB. TeXHONOrM4eCcKuii pacyeT MarucTpanbHoro razonposoaa. 'maparoobpasosaHuve B
rasonposogax n 6opbba ¢ HUM.

Tema 8. NMNopanok TexHonornyeckoro pacyerta NHI. HanncaHue anropuTMoB pacuyeTa B
nporpamMmmHon cpene Mathcad.

naboparopHasi pabora (8 yaca(oB)):
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TexHonormnyeckui pacyeTt marmctTpanbHoro razonpoeoa. 1. YpaBHeHne HepaspbiBHOCTU U
ypaBHEHUe ABuXeHus. 2. VIameHeHne oasneHus no onuHe rasonposoga. 3. CpeaHee naBneHue B
rasonposoge. 4. 1ameHeHne TemnepaTypbl rasa no onvHe rasonposoaa. 5. HeobxoaumocTb
oxnaxaeHus rasa Ha KC 6. BnnsiHne penbedba Tpacchl Ha NponyckHyt cnocobHOCTb ra3onpoBoaa
7. KoagpodpmumeHT rugpasnmnyeckoro conpotusneHuns. KosgpdomumeHt agodpekTBHocTn 8. Pacyer
CNOXHbIX ra3onpoBofoB 9. Tunbl U xapakTEPUCTUKN LEHTPOBEXHbIX HarHeTaTenein Mopsnok
TEXHOMOrMYEeCKOro pacyerta MarmctpansHoro razonposoga: 1. OnpegeneHve gnametpa
rasonposoaa; 2. OnpeaeneHne He0HX0ANMOro KONMYECTBA KOMMPECCOPHbIX CTAHLMIA 1
paccTaHoBKa Ux Mo Tpacce rasonpoeona; 3. Pacyet pexumos paboTbl KC; 4. YTOYHEHHBI
rMAOPaBANYECKMIA 1 TENOBOW pacyeT IMHENHbIX y4acTKOB U PeXnMoB paboTbl M NpoMexyTodHbix KC
[0 KOHEYHOro nyHkKTa rasornposoja.

Tema 9. TexHonornyeckue pacyetbl MHIN npu ctaumoHapHOM pexume nepekadyku no
metononorumn BanHwiroka C.M. OAO YK TpaHcHedTb.

naboparopHas pabora (10 yaca(oB)):

1. VicxonHble faHHble Ans TEXHONOrM4yeckoro pacyeta. 2. YpasHeHune BepHynnu gns yyactka
HedoTenposoaa. 3. KoadbhnumeHT rmapaBnmyeckoro ConpotmeneHns. 4. Mmapasnnyeckunii ykKnoH. 5.
YpaBHeHne banaHca HanopoB A5 y4acTka Hedptenposoaa. 6. (Q-H) xapaktepucTnky yyacTtka
HedoTenposoaa. 7. HedptenpoBoabl C NPOMEXYTOYHBIMM NEPEKAYNBAIOWMMN CTaHUNSAMN. 8.
CornacoBaHue paboTbl y4acTKOB HEGTENPOBOAA C MPOMEXYTOYHbIMY NepekaymBaowmmm
cTaHumsmu, paboTarowWwmMmn No cxeme 13 Hacoca B Hacoc. 9. Bbibop onTuManbHbIX NapamMeTpoB
HedpTenposoda.

Tema 10. TexHonoruyeckue pacyetbl MHI npu HeycTaHOBUBLLUUXCA peXumax nepekadyku no
metononorun BanHwroka C.M. OAO YK TpaHcHedTb.

naboparopHas pabora (10 4aca(oB)):

1. VIHepuMOHHbIE CBOMCTBA NOTOKA HedTK B Tpybonposoae. 2. [mapaenmyeckuin yoap B
HedoTenpoBsoge. 3. PacyeT HecTauMOHapPHbIX PEXMMOB HEdOTENPOBOAA.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
Hepens | camocTtositenbHoM [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTyOEeHTOB

dDopMbl KOHTPONS
CaMoCTOATeNIbHON
paboTbl

N Paspen

IvcumnnuHbl CemecTp

Tema 1.
lMpencrasneHve o
TpybonpoBoaHOM
TpaHcnopTe HedpTU n
HedoTenpoOyKTOB.
Knaccugomkauums
MarncTpanbHOro v 1 noaroToska K v
" |HedpTenposoga (MHIT). oTyeTty
CoopyxeHns MHI.
3apauu
TEXHONOrM4eckoro
pacyeta MHI1. Cxema
TEXHONOrM4eckoro
pacyeTta MHT1.

Tema 2. [NpoekTHas
LOKYMeHTauuns Ha
ctpouTtensctso MHIT.
Bbibop Tpaccel MHIT.
2. |OcHoBHble cBOMCTBA 7
HedpTen n nx
NoAroToBKa K
TpybonpoBoLHOMY
TpaHCnopTy.

oT4yeT

1 noaroToBka K 7

oT4yeTty oTHET
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 3. Okcnnyartaums
nuHenHonm vactn MHT1.
CuncTeMbl aBTOMaTUKN U
IT - ynpasnexnmns MHI1.

NoAroToBka K
oTyeTy

oT4yeT

Tema 4. CneunanbHble
MeTO bl Nepekayku
BbICOKO3aCTbIBaOWMNX U
BbICOKOBA3KUX HEPTEN.
lMocnepnosatenbHas
nepekayka HeTen

MOAroToBKa K
oTyeTy

oT4yet

Tema 5.
[MpOoTMBOKOPPO3NOHHAS
3awuTta MHI n
pe3epByapos.
okcnnyaTauus
pe3epByapHOro napka.

MOAroToBka K
NMUCbMEHHON
paboTte

NMCbMEHHas
paboTta

Tema 6. NpakTnyeckne
3aHATUSA MO NPOEKTHO -
TEXHONOTMYECKUM
pacyetam MHI1. Pacyet
PM3NKO - XMMNYECKNX
nokasarenen HedpTn B
nporpamMMHoi cpene
Maple.

MOAroToBKa K
oTyeTy

oT4yeT

Tema 7.
MpoekTnposaHne
razoHeqTenpoBonoB
(CHI) no meToponornn
Heysansa A.M.

NOAroToBKa K
KONNOKBUyMY

KONNoKBnym

Tema 8. Nopsanok
TEXHONOMMYECKOoro
pacyeta [HI1.
HanvcaHue anropntmos
pacyeTa B
nporpamMMHoi cpene
Mathcad.

noaroToBska K
MMCbMEHHO
pabote

NMMCbMEHHAasda
paboTa

Tema 9.
TexHonornyeckune
pacyeTbl MHI npwu
CTauMOHapPHOM pexume
nepekaykm rno
MeToO0norum
BanHwToka C.M. OAO
YK TpaHcHedTb.

MOAroToBKa K
oTyeTy

oT4yeT

10.

Tema 10.
TexHonornyeckune
pacyetbl MHI npw
HEeyCTaHOBUBLIMXCS
pexmnmax rnepekaykm no
MEeTOo0N0rnm
BaHwTtoka C.M. OAO
YK TpaHcHedTb.

MOAroToBKa K
oTyeTty

oT4yet

NTtoro

54
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

Nekumun. HacTb nekumnin npoxoauT B KNaccu4eckoin nHpopMaumnoHHoi popme. Hanbonee
NHTEPECHbIE TEMbI (X NepeyYeHb 06roBaprBaeTCsl Co CTyAEeHTaMM) BbIHOCSTCS Ha 0bCyXaeHne B
pamkax npobnemHo nekuun. CTyaeHTbl NpeanaranT CBOV PeLeHNs NPeanoXeHHON HayYHO
npobnemsbl. Mpeanonaraetcs ANCKYyCCcUsi U ananor CTyAeHToB U npenogasatensi. Beunay Hebonblioro
06bemMa NeKLMOHHBIX 4acoB Mo BCeM chopMam 0By4eHns nekums He MMeeT 3aAa4u NoHoro
PacKpbITUS COOTBETCTBYIOWEN TEMbI Kypca. JIeKTop AaeT peKkoMeHaaumm K CaMoCcTosiTeNIbHOMY
OCBOEHUIO TEMbI 1 pa3bsCcHsieT Hanbonee akTyarnbHbIe U COXHbIE BONPOCH! TeMbl. Heobxoanumoe
BHMMaHNe 0ONXHO ObiTb YAENEHO N3MEHEHUSIM YrOIOBHOrO 3aKOHO4ATENbCTBA U MNPaKTMKKN €ro
NPUMEHEHNS!, He OTPaXeHHbIM B y4ebHoI nuTepatype.

CTyﬂ,eHT OOJIXEeH OblTb rOTOB K nexkuun, onsa 4ero Hy>KHoO npenBaputesibHO O3HAKOMUTBCA C
COOTBeTCTBy}OLLI,eVI TEMOW B yqe6H|/|Ke, N3Yy4NTb KnoYyesBble NONOXEeHNA 3akKoHa, peKoOMeHO0BaHHbIE
NEeKTopOM, BbIMONTHUTb OOMONIHUTENbHO 3a4aHne, npennoXxXeHHOe NEKTOPOM.

|_|pl/l ocBOEHUN ancunninHbl NCNONb3YKOTCA Cliefylowmne co4yeTaHnsa BnaooB yqe6H0|7| pa6OTbI Cc
mMeTonamu 1 popmamm aKkTnsm3aunm Nno3HaBaTeNbHOW OEeATENbHOCTU MarncTpaHToB AN
OOCTUXEHUA 3arnlaHNPOBaHHbIX PeE3yNnbTaToB 06y'-|eH|/|9| 1 popmupoBaHmA KOMNeTeHuUMi.

[ns 0OCTUXEHUs MOCTaBNEHHbIX Leneil npenofasaHmst OUCUMUNINHBI peanunayoTcst cneayowme
cpencTBa, cnocobbl 1 OpraHM3aLUmMoHHbIE MEPONPUSTUS:

- U3y4HEeHne TeopeTn4eckoro martepumana ancunninHbl Ha nekumsax ¢ UCnonb30BaHNEM
KOMIMbKOTEPHbIX TEXHONorum,

- CaMOCTOSATeNIbHOE N3yYeHe TeopeTNYeCcKoro Mmatepmana oucunnanHbl ¢ UICNONb30BaHNEM
Internet-pecypcoB, MeToan4eckux paspaboTok, cneunanbHon y4ebHOM 1 Hay4yHO nMTepaTypbl;

- 3aKpenneHne TeopeTn4eckoro Martepuana nyTem BbiMONHEHNSA 3a0aHUN.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. NpepncraBneHue o Tpy60npoBOAHOM TpaHCcNopTe HepTM M HedPTENPOAYKTOB.
Knaccudukauusa maructpanoHoro Hecprenposona (MHI). CoopyxeHus MHI. 3apaum
TexHonornyeckoro pacyeta MHI. Cxema TexHonornyeckoro pacyera MHI1.

OTHET , NPUMEPHbIE BOMPOCHI:

Mpobnembl, BO3HMKAOWME NpW aKcnnyaraumy TpybonpoBoaHOro TpaHcnopTta Hedot. Bo3MoxHble
pelweHnsax BbiaBNEeHHbIX Npobnem. MNepexoabl yepes BogHble nperpagbl. Tpybbl HehTENPOBOAOB.
M3onaumoHHbIe NOKPbITUS HEedTENPOBOOOB. AKTUBHAS 3almnTa OT KOPPO3MUN.
AcdchanbTto-cmono-napaduHoblie otnoxenuns (ACIO). Hacocbl ans nepekaykn HedpTu.
Hedprenepekaynsaowme ctaHumm MHI. HedpteHanneHbie TepMuHarsi.

Tema 2. NMpoekTHasa AoOKyMeHTauusa Ha ctpoutenbctBo MHI. Boi6op Tpacchl MHI. OcHoBHble
cBOMCTBa HedpTer U X NOAroToBKa K TPyO6ONpPOBOAHOMY TPAHCMNOPTY.

OoT4yeT , NpMMepPHblie BOMPOCHI:

PaspaboTtka B COOTBETCTBUM C YCTAHOBNIEHHBIMU TPEOOBAHNAMUN NPOEKTHBIX, TEXHONOMMYECKNX U
paboyrx [OKYMEHTOB. [1pOBELEHNE TEXHUYECKNX PACHETOB MO NPOEKTAM, TEXHUKO-3KOHOMUYECKOTO 1
PYHKLLIMOHANIbHO-CTOMMOCTHOIO aHann3a aggEKTUBHOCTN MPOEKTUPYEMbIX annapaTtoB, KOHCTPYKLWIA,
TEXHONOrMYecknx npoueccos. PaspaboTka HOBbIX TEXHONOrMIA B NPEeAyNPeXaEeHUN OCNOXHEHNI 1
aBapuii B HedpTerasoBom Npou3BOACTBE, 3alMTe Heap 1 oKpyxatolwen cpenpl. Paspabotka
MPOEKTHBIX PELLEHNIA MO YNPaBNEHNIO KAYECTBOM B HECPTEra3oBOM Npon3BoAcTBe. [1poekTupoBaHmne
cucTeM obecneyeHmns NPOMBILWIEHHOW 1 3KONOrM4Yeckoi 6e3onacHOCTU 06 bEKTOB, 060PYLOBaAHNSA U
TEXHONOrMin HedpTerasoBoro NPoM3BoAcTBa. Pa3apaboTka 9CKN3HbIX, TEXHUHECKNX U paboymx
MPOEKTOB CNOXHbIX N3AENNIA N TEXHONOrMYECKUX NPOLIECCOB, C UCMONb30BAHNEM CPELCTB
aBTOMaTM3auMM NPOEKTMPOBAHUS, NEPELOBOro OnbiTa Pas3paboTky KOHKYPEHTOCMOCOOHbIX N3AENWIA.

Tema 3. dkcnnyarauus nuHenHon yactu MHI1. Cuctembl asToMatuku m IT - ynpasneHns MHI.
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

I"Ip06neMb|, BO3HMKaKOLWME npn akcniyaraunm TpY6OI'IpOBO,EI,HOFO TpaHcnopTa HedTw. BoaMoxHble
peWweHnsax BblABNEHHbIX np06neM. COBepLLIeHCTBOBaTb TEXHONOr ko c6opa 1N popmbl NpeacTasneHns
BXOOHbIX N BbIXOAHbIX OAHHbIX. COBepI.IJeHCTBOBaTb C NOMOLWbIo NpuknagHbIX MPOrpaMMHbIX
NPOAYyKTOB pacdeTbl NO NPOEKTUPOBAHNIO NMPOoLLECCOB HquTeFa30,D,06bI‘-IVI N TpaHcnopTta HeTK K
rasa.

Tema 4. CneumnanbHble METOAbI MNepeKavykyu BbICOKO3aCTbIBalOLLLUX U BbICOKOBA3KUX HedpTen.
NocnepoBatenbHasa nepekayka HedpTen

OTHET , NPUMEPHbIE BOMPOCHI:

Peonoruyeckue cBOMNCTBa BA3KUX 1 3aCTbiBAOWNX HedpTeln. [Nepekayka BbICOKOBSA3KMX HEQOTEN C
pasbasumTensmu. [Nepekayka BbICOKO3aCTbIBAOWMX HEPTEN C Npucaakamm. lNepekayka TepMUYecKu
0bpaboTaHHbIX HedpTei. MMapPoTPaHCHOPT BbICOKO3ACTLIBAOWMNX U BA3KMX HEAOTEN 1
HedbTenpoaykToB. HedotsHOM ras. Nepekayka ra3oHacblilweHHbIX HedpTel. TpybonpoBoaHbIN
TPaHCMOPT KOHAEHcaTa 1 WNPOKO opakumm nerkmx yrneesonoponos. OcobeHHOCTM OBUXEHNS
ra3oXmnaKoCTHbIX CMecel No Tpybonposoaam.

Tewma 5. lNMpoTtuBokoppo3noHHas 3awmta MHI n pe3sepByapoB. 9Kcnnyaraumsa pesepByapHOro
napka.

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

|. OcHOBbI TEOPUN KOPPO3UN METaNNoB. Buabl n MexaHW3Mbl KOPPO3MOHHbIX NPOLECCOB.
INEKTPOXMMMYECKAsa KOPPO3US METaNNYECKNX KOHCTPYKLUMOHHbIX MaTtepuanos. [logrotoeka
MeTannM4eckor noBepxHocTu. Moarotoska 6ETOHHON NOBEPXHOCTU. JTaKOKPACOYHbIE 3alUTHbIE
NOKPbITUSA. MacTu4Hble, WNAaTNEBOYHBIE U HANNBHbBIE 3AWNTHBIE NOKPLITUS. 3aLNTHBLIE NOKPLITUS N3
XUIOKNX Pe3NHOBbIX cMecen. OkneeyHble 3aWnTHbIE NOKPLITUSA. ['YMMUPOBOYHbIE 3alUTHBbIE
NoKpbITMS. MeTannmaaumoHHble 1 KOMOMHUPOBAHHbIE 3aLUTHbIE NOKPLITUS. OBNNLOBOYHbIE 1
PyTEPOBOYHbIE 3aWUTHbIE NOKPbITUS. Il. OCHOBHbIE HOpMaTMBHBLIE TPEOOBAHMS K NPOEKTUPOBAHMIO U
akcnnyarauuu pesepsyapoB. HagexHocTb pe3epByapos. Cpenctea npefoTBpalleHns obpasoBaHns
N pa3mbiBa 0CaaKoB. [1pnynHbI NOsSIBNeHNs nedekToB pe3epByapoBs, OLEHKa X ONacHOCTH.
TexHunyeckoe obcnyxmBaHve pesepsyapos. [JuarHoctmpoBaHue pesepByapos.

Tema 6. lNpakTUyeckue 3aHATUA MO NMPOEKTHO - TeXHonornyeckum pacdyeram MHI1. Pacuer
ou13uKo - xXuMnyeckux nokasarenem Hecptn B nporpammHon cpene Maple.

OTHEeT , NPpUMEPHbIE BOMPOCHI:

VcxonHble paHHble ons TENNOBOro pacyeTta ropsymx HedoTenpoBOAOB. TEMNOBOW PEXNM
MarucTpanbHbiX TPY6onpoBoAoB. napaBnmMyecknii pexmm ropsymx Hegotenposonos. ObopynoBaHmne
NS nogorpesa Hedptn. TennonsonnpoBaHHble Tpybonposoabl. MNepekayka HedTel, ABNAIOWMXCA
HEHBbIOTOHOBCKMMU XuakocTamu. OnTumanbHas Temnepartypa nogorpesa. PacctaHoBka ctaHumin Ha
ropsiyem HedptenpoBoe. YBennyeHne nponyckHorm cnocobHoCTn ropsumx Hegotenposonos. Ocobble
pexXunmbl paboTbl ropsymnx TpybonpoBoaoB.

Tema 7. lNMpoekTnpoBaHue rasoHedrenposonos (FHIM) no metogonornu Heusansa A.M.
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

OcHoBHble onpeneneHns n ceoncTea ra3os. OCHOBHblE (OOPMYNbI ANS TMAPABANYECKOro pacyeTy
rasonpoeoga. TemnepatypHbli pexum rasonposona. KoatpduumeHT rugpasnn4yeckoro
conpoTmBieHns ang rasonposonos. KoadpdomumeHT adpdoekTneHocTU. [ageHne nasneHnsa no gnavHe
rasonposopna. CpenHee nasneHue. Pacyet cnoxHbix rasonposonos. PacyeTt razonposona C y4eTom
penbega Tpacchl. XapakTepucTuku HarHetaTenein. CoBmectHas pabota razonposona u
KOMMPECCOPHbIX CTaHUUIA. Pexxum paboTbl ra3onpoBoa npuw OTK/IOYEHUN KOMMPECCOPHbIX CTaHLUMIA
nnn arperatoB. OnTMManbHble NapaMeTpbl MarncTpanbHOro razonposoga. Pexum paboTbl
razonposoga npu cbpocax n nogkaykax. PasmeleHne KOMNpPeccopHbIX CTaHLMiA na Tpacce
rasornposona.

Tema 8. lNopsapok TexHonornyeckoro pacyera I'HIN. HanuncaHme anroputmMoB pacuyeTta B
nporpamMmmHou cpene Mathcad.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

PernctpaumnoHHbii Homep 332017 SAEKTPOHHBH
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NcxonHble paHHble Onsi TeXHOMormyeckoro pacyeta Hedotenposoa. OCHOBHblE OOPMynbl ANis
rmopaBnnyeckoro pacyeta Tpybonposoaa. mapaBnnyecknii yKnoH B MarmcTpanu 1 Ha y4acTtkax ¢
nynuHramMm n Bctaekamu. BecacbiBarowmii yyacTtok. MepeBanbHble TOYKM U pacHeTHas onnHa
HedpTenpoBoaa. Xapakrepuctvka Tpybonposoaa. XapakTepucrvka Hacoca 1 HaCOCHOW CTaHLMMK.
CoBMmelleHHas xapakTepuctika. YpaBHeHus 6anaHca Hanopos. OnpeneneHune ynucna
HedpTenepekaymBatoLwmx cTaHUuin. PacctaHoBKa HedoTenepekaymBatowmx cTaHUmMin. Pacyet pexxmMos
paboTbl CTaHUMK. YBENMYeHne NponyckHoi cnocobHocTn HedpTenpoBoaa. ViameHeHme noanopos
nepen CTaHUMSMU MPU N3MEHEHMWN BA3KOCTW NepekadnBaemMoi Hedot. Hedptenposoapbl co cbpocamm
1 nogkaykamu. Pexunm paboTbl HedpTeNpPoBOAa NPY OTKOYEHMM HACOCHbBIX cTaHumiA. Cnocobbl
perynmpoBaHusi paboTbl HACOCHbIX CTAHLMIA.

Tema 9. TexHonornyeckue pacyetbl MHIN npu ctaumoHapHOM pexume nepekadyku no
metogonorun BanHwiroka C.M. OAO YK TpaHcHedTb.

OT4eT , NpMMepPHbIe BOMPOCHI:

HopmatueHas ronoBas NpoaonXntenbHocTb paboTbl MarnctpanbHbix MHI. Tnaopasnuyecknii pacyet
MHT1. BasucHble oopmynbl. @opMynbl UCMONb3yeMble B MPOEKTHOW NpakTuke. mapaennyecknii
yknoH. CamoTeyHble yqacTky HedptenpoBoaa. OctaTouHblii 06bem HedpTn B MHTI. BeTasku, nynuHrn,
nepemblykn. KanutanbHble BIOXEHUS B COOPYXEHMS pe3epByapHblX Napkos. CTOMMOCTb HEQTU B
TpybonpoBOAHOW cucTeEME. DKCnayaTalMOHHbIE pacxolbl B cuctemMe Hedptenposona. dopmynmposka
ONTUMU3ALMOHHOW 3aaayn. ANropnTM ONTUMU3ALMOHHbBIX pacyeToB. Beibop onTumanbHOro
BapuaHTa.

Tema 10. TexHonoruyeckue pacyetbl MHI npu HeycTaHOBUBLLUUXCA peXumax nepekadyku no
metononorun BanHwroka C.M. OAO YK TpaHcHedTb.

OTHET , NPUMEPHbIE BOMPOCHI:

Cxema BO3HNKHOBEHWS BOMH AasneHus. banaHc maccbl. Pacyet yoapHoro naMeHeHums.
LdndbdepeHunanbHble ypaBHEHUS HECTALWMOHAPHOMO ABMXEHNS HEQPTU. PacyeT HeCcTauMOHaPHbIX
npoueccos B MHI MmeTonom xapaktepuctuk. HayanbHble 1 Kpaesble YCnoBus. YCNnoBms CONPAXeHUs.
Pacyet HecTaumoHapHbIX NPOLECCOB C y4€TOM MHEPLIMOHHbBIX CBONCTB pOTOpa HACOCHOr O arperara.

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 3a4eTy:

TexHnyeckas guarHocTnka TpybonpoBOL4HbBIX CUCTEM.

dkcnnyatauns MarucTpanbHbix TPy6onNpoBOAOB.

Ocobble cnyyan nepekadkun HedpTel, HEPTENPOLYKTOB 1 rasa no Tpybonposoiam .
TexHonornyeckunii pacyeT MarncTpanbHbIX ra3onpoBOAOB.

Ocob6eHHOCTN TEXHONOTN 1 NPEMMYLLECTBA NOCNEA0BaTENbHON Nepekadku.
O6wwne NPUHUMMBI NPOEKTMPOBAHUS CUCTEM HEPTEMPOLYKTONPOBOAOB.

MpubnuxeHHas Teopusi cMeceobpasoBaHns B TpybonpoBoae npv nocnenoBaTebHoOM nepekayke
HegTenpoaoyKTOB.

BnusiHme pasnnyHbix doakToOpoB Ha Npouecc cMeceobpas3oBaHms Npu TYPOyNeHTHOM pexunMe.
'mopasnuyecknin pacyet HedoTenposoda Npu NocnenoBarteibHOM nepekayke.

PacueT nameHeHunst NponyCcKHOM CNoCcobHOCTM HECPTENPOAYKTONPOBOAA NPY NOCNELOBATENbHOW
nepekayke HedpTeNPOOYKTOB C Pa3HO BA3KOCTbIO.

[Mpvem n peanusauns cMecu HedPTENPOOYKTOB HA KOHEYHOM MyHKTE HedpTenpoaykTonposoaa.
MeponpuaTns No yMeHbLIEHMIO KONMYecTBa CMeCcu nNpu NocnenoBaTenbHOM nepekayke.
OcobeHHOCTN nocnenoBaTenbHON Nepekadkn HedpTen.

KoHTponb nocnenosarenbHOM nepekavyky HedpTenpoaykTos.

3agaHuns no NPon3BOLACTBEHHOM NPAaKTUKE:

1. Knaccudpukauus ToBapHbIX HedpTen.

2. Paboune xapakTepmucTmkn HaCOCHbIX arperaTos.

2.1. Obwwe ceeneHms.

2.2. AHannTnyeckas annpokcMMaumns xapakTepucTnk Hacoca.
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3. TexHonorm4eckunin pacyet He(pTeNPOBOAOB .

3.1. Obwme cBeneHus.

3.2. /AcxooHble AaHHbIe AN TEXHONOrMYeCckoro pacyera.

3.2.1. [1nOTHOCTb HE(PTENPOLYKTOB.

3.2.2. YpenbHas TennoeMkoCTb HeddTENPOLYKTOB.

3.2.3. KoadhprumeHT TennonpoBoLHOCTM.

3.2.4 BaskocCTb.

4. TpybonpoBOAHbIA TPAHCMOPT 0COB0 NErkmx, NErknx U CPeLHUX HedpTeN.

5. TpybonpoBOAHbIA TPAHCMOPT TSAXENbIX U OUTYMUHO3HBIX HEADTEIA.

5.1. Peonornyeckune cBOMCTBA BbICOKOBS3KUX 1 BbICOKO3ACTbIBAIOWMX HEDTEN.
5.2. Cnocobbl nepekaykun BbICOKOBA3KUX 1 BbICOKO3ACTbIBAKOLWNX HEPTEN.

5.3. ObopynoBaHne HACOCHbIX CTaHLINIA.

5.4. TennoBoi 1 rmapaBnnYecKnii pacHeTbl HEM30TePMUYECKMX TPyOONpPOBOAOB.
5.5. OnpegneneHve Yicna TeENNOBLIX CTaHLUMIA HA ropsiyeM Tpybonposoae.

6. PacyeTbl or3MKO - XMMUYECKMX CBOMCTB HEQDTW, XapaKTepPUCTMK HACOCHbIX arperaTos u
TpybonpoBoaoB.

6.1. Pacyet nnotHoOCTM HedpTw.

6.1.1. icxooHble gaHHble.

6.1.2 Anroputm pacuera.

6.1.3 lNpumep pacyeTa .

6.2. Pacyet yoenbHom TernnoeMkoCcTn HedpTu.

6.2.1 VicxooHble gaHHbIe.

6.2.2. Anroputm pacuera.

6.23. [Npumep pacyeTa .

6.3. Pacuyet kKoadhdomumeHTa TENIONPOBOOHOCTN HEDTM.
6.3.1. VicxooHble gaHHble.

6.3.2. Anroputm pacuerta.

6.3.3. [Npumep pacyerta.

6.4. Pacyet BA3KoCTW.

6.4.1. icxooHble gaHHble.

6.4.2. Anroputm pacuera.

6.4.3. Npumep pacyerta.

6.5. Pacyet KoahpmUMEHTOB aHANUTUYECKON annpoKCUMaLMM XxapakTepucTuK Hacoca.
6.5.1. icxooHble gaHHble.

6.5.2. Anroputm pacyera.

6.5.4. lNpumep pacuera.

6.6. PacueTt coBmelleHHO xapakTepucTukm Tpybonposoaa n Hacoca (0cobo nerkas, nerkas u
cpenHasa HedpTn).

6.6.1. VilcxooHble OaHHbIe.

6.6.2. Anroputm pacyera.

6.6.3. lNpumep pacuera.

6.7. PacyeT TexHONOrM4eckoro pexmma nepekadkn Hedptu (Taxenas n GUTyMMHO3Has HEPTD).
6.7.1. BapuaHT 1.

6.7.1.1. icxooHble gaHHble.

6.7.1.2. Anroputm pacyera.

6.7.1.3. MNopsanok pacyerta.

6.7.1.4. lNpnmep pacyera.

6.7.2. BapuaHT 2.
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6.7.2.1. icxooHble naHHble.

6.7.2.2. Anropntm pacyera.

6.7.2.3. lNopspok pacyerta.

6.7.2.4. MNpumep pacyeTa.

6.8. PacueTt coBMelLeHHO xapakTepucTuky Tpybonposoaa n Hacoca (Taxenas n GuTyMmHo3Has
HeTb).

6.8.1. VicxooHble oaHHble.

6.8.2. Anroputm pacuera.

6.8.3. Mpumep pacuera.

6.9. Pacuet ropsiyero Tpybonposoaa npu nepekayke TaXenom nnm buTyMMHO3HOM HEdTU C
Nnony4eHneM B KOHUe TpybonpoBoaa HedpTK ¢ 3a4aHHbIMK CBOMCTBaMK (ONpeneneHHoM
TemnepaTypbl U BA3KOCTH).

6.9.1. icxooHble gaHHble.

6.9.2. Anroputm pacyera.

6.9.3. lNpumep pacyerta.

BbiBOgHasa dpopma pacyeta M3MeHeHUs NnoTHOCTM HedoTu (popmyna MeHneneesa)
BbiBooHas dpopma pacyerta yoenbHom TennoemkocTu (doopmyna Kpero).
BbiBogHasa dpopma koadbdpmumeHTa tennonposogHoctn (popmyna Kpero - Cmuta).
BbiBooHas dpopma pacyerta Ba3kocTu (oopmyna BanbTepa).

BbiBOgHaa dpopma pacyeta KoadhOULMEHTOB B YPaBHEHUN Hanopa.

TexHuyeckas xapaktepucTtumka Hacocos Tuna HOsH v HICH.

CnpasoyHble gaHHble no Hacocam tunos HAsH v HOCH.

CnpaBoyHble gaHHble no Hacocam Tunos LIHCH.

OKBMBaNEHTHas WepoxoBaTocTb Tpyo.

BbiBooHas chopMa pacyeTa COBMELWEHHOM xapakTepnucTikn Tpybonposoaa.

N HACOCHOW cTaHuum (ocobo nerkas, nerkas, CpeaHss HegTb).

BbiBoaHas chopma pacyeTa TEXHONOMMYECKOro pexmma nepekaykmn Tsaxenom n GuTyMMHO3HOM
HedTM No ropsiyeMy HensoTepmmyeckomy Tpybonposoay. BapuaHT 1.

BbiBooHas chopma pacyeTta TEXHONOrMYECKOrO pexmma nepekadkn TaXenom n GuTyMMHO3HOM
HedpTM No ropsiyeMy HensoTepmmyeckomy Tpybonposoay. BapuaHT 2.

BbiBoaHas chopMa pacyeTa COBMELLEHHOM xapakTepucTuky Tpybonpoeoaa 1 Hacoca npu nepekayke
TSXENoW nnn GUTYMNMHO3HON HECPTM MO ropsHEMY HEM30TEPMNYECKOMY TpybonpoBoay.

BbiBooHas dpopma pacyeTa ropsivero Tpybonposoaa npu nepekayke Taxenom nnm GuTyMMHO3HOM
HedpTM C Nony4yeHnem B KoHLe TpybonpoBoaa HedPTH C 3aaHHbLIMK CBOMCTBaAMU (ONpeneneHHon
Temnepartypbl U BA3KOCTH).

7.1. OcHoBHas nuTeparypa:

1. KomMnbloTepHas oLeHka BO3OENCTBMS Ha OKPYXatoWyo cpedy MarmctpasnbHbix TPybonpoBoaoB:
Y4ebHoe nocobue / B.IN. MewankuH, O.B. bytycos. - M.: UH®PA-M, 2010. - 449 c.: 60x88 1/16. -
(Bbicwee obpasoBaHue). (obnoxka) ISBN 978-5-16-003819-3, 300
9k3.http://znanium.com/bookread.php?book=183949.

2.TpaHCcnopTHO-NOrncTUYecKoe obecneyeHme 1 MexayHapoaHble NEPEBO3KN YrneBoAO0POLHOr0
cbipbs: YuebHoe nocobue / KO.A. LWepbaHuH. - 2 nsa., gon. - M.: HALL NHdpa-M, 2012. - 288 c.:
60x88 1/16. - (Bbicwee obpazoBaHue). (obnoxka) ISBN 978-5-16-005314-1, 500 ak3./
http://znanium.com/bookread.php?book=264126.

3. PekoHCTpyKumMs TpybonpoBOAHbBIX MHXEHEPHbLIX CETE 1 coopyXeHuii: YuebHoe nocobue / B.W.
KpacHos. - M.: HNL MH®PA-M, 2014. - 238 c.: 60x90 1/16. - (CpenHee npodeccrnoHanbHoe
obpasosaHue). (nepennet) ISBN 978-5-16-009263-8, 500 ak3.
http://znanium.com/bookread.php?book=429598.
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7.2. JlononHuTenbHasa nuteparypa:

1.9k0oHOMuUKa oTpacnu.: YuebHoe nocobue / B.4A. MNo3gHsikos, C.B. Kazakos; POA um. I".B.
MNnexaHosa. - M.: UH®PA-M, 2008. - 309 c.: 60x90 1/16 + MNpunoxenwne C. - (100 net POA nm. I".B.
MNMnexaHosa). (n) ISBN 978-5-16-003179-8, 2500
ak3.http://znanium.com/bookread.php?book=131074.

2. TpagnuMOHHbIE N NEPCNEKTUBHBbIE CTann AN CTPOUTENbCTBA MarncTpanbHbIX
rasoHedTenpoBoaoB [OnekTpoHHbIN pecypc] / J1. A. Edomnmenko, O. 0. Enaruna, E. M.
Boiwemnpckuin n gp. - M.: Jloroc, 2011. - 316 c.: un. - ISBN 978-5-98704-573-2.
http://znanium.com/bookread.php?book=468688.

3. Bacunbes, C. V. OcHoBbI NpoMblwneHHon 6e3onacHocTn. Y. 2 : B 2 4. [9NeKTPOHHbIA pecypc] :
y4eb. nocobue / C. N. Bacunbes, J1. H. FopbyHosa. - KpacHospck: Cub. chenep. yH-T, 2012. - 594 c.
- ISBN 978-5-7638-2320-2, 978-5-7638-2322-6 (4acTb 2).
http://znanium.com/bookread.php?book=492467

7.3. UHTepHeT-pecypcChbl:

Bunbnnotreka BHUMO3HI - vniioeng.mcn.ru
bypeHue n Hepb - http://www.burneft.ru
"eonorus Hedotn 1 rasa - www.geoinform.ru

HayyHas 6ubnuoteka Poccuiickoro rocyaapCTBEHHOrO YHUBEPCUTETA HEQDTU M ra3a UM.
N.M.['ybknHa - www.gubkin.ru

HedTsHOE X039MCTBO - http://www.oil-industry.ru/

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHune ancumnamnHbl "TpybonpoBOAHbIA TPAHCNOPT HEYTM U HEPTENPOAYKTOB" Npeanonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

KomnbtoTepHbIl knacc, npeacraenswowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHON KoMMbioTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

YyebHo-mMeToan4eckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bmbnmnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPYNHERLNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneumanncToB B pas3nnyHblx cgoepax busHeca. PoHO 6MbnMoTekn coopMmnpoBaH C y4EeTOM BCEX
N3MEeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNHOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CNOBAapy U CNPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepruoanyeckme n3agaHmsa n n3gaHus,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSaM doefepanbHbiX rOCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Mpwn oCBOEHMM ANCUMNAVHBI HEOOX0AMMbI MyNbTUMEONAHBIE ayAUTOPUM ONS NPOBEAEHNS NEKLNIA 1
nabopaTtopHbIx pabor.

MaTepuranbHo-TexHn4Yeckoe obecneyeHmne GUCLMNINHBI/MOAYNS COrNAcHO YyTBEPXAEHHOMY y4ebHOMY
nnaHy

OcBoeHune ancumnaunHbl "TpybonpoBOAHbIA TPAHCNOPT HEYTM 1 ra3a” npennonaraet
NCMNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHms: NMporpamma AnCUMNAnHBbI
"TpybonpoBoOHbI TPAHCHOPT HEedTH 1 rasa”.

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 MHTErPUPOBAHHbIX NHXEHEPHbIX CUCTEM C €ANHOW CUCTEMOM yrNpaBneHus, OCHaleHHas
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COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHpopMauuu, NOyYeHNs 1 nepenadn SMeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaLums
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYalOLWen Ta4y-CKPH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP,
KOHpepeHL-MUKPOGOOH, 6ecnpoBoaHOM MUKPOKOH, 610K ynpaBneHmst 060pynoBaHUEM,
nHTepgericbl noakntodeHuns: USB,audi, HDMI. MiHTepakTmBHas TpubyHa npenoaaBaTtens sBnsieTcs
KNIOYEBbLIM 3/IEMEHTOM YNpPaBneHUsi, 06 beANHSOWMM BCE YCTPONCTBA B €AUHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NMO3BONSIET MPOBOANTL NEKLNN,
NpakTUYeckune 3aHsATUS, Npe3eHTauun, BebrHapbl, KOHPEPEHUMM U Apyrie BUObl ayAUTOPHON
Harpy3ku obyyatowmnxcst B yaoOHOM 1 AOCTYMHON NS HUX (OOPME C NPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeominHas ayautopus TakXke oCHalleHa WupPOoKOronOCHbIM
LOCTYNOM B CETb MHTEpPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE

NVLEH3NOHHOE NporpaMmMHoe obecneyeHre. KOMNbOTEPHbIA Knacc, NpeacTaBnsowmin coboi
paboyee MecTo npenopasatens u He MeHee 15 paboymx MeCT CTyAEHTOB, BKOYAOLWMX
KOMMbIOTEPHBIA CTONM, CTYN, NEPCOHANbHbIA KOMMNbIOTEP, MNLIEH3NOHHOE NPOrpamMMHOe obecneyeHue.
Kaxabli KOMNbOTEP MMEET WNPOKOMONOCHbIN A0CTyN B ceTb VIHTepHeT. Bce koMmnbioTepsl
NOOK/IOYEHbI K KOPropaTUBHOM KOMMblOTEPHOM ceTn KDY 1 HaxoasTcs B eAMHOM JOMEHE.
MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnamm @I OC BINO un yyebHbIM nnaHom no
HanpasneHuio "Hedpterazosoe neno" n MarucTepckom nporpamme "0CBOEHNE BbICOKOBSA3KOWM HEPTH
N NPUPOLHbLIX BUTYMOB".

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHuto 21.03.01 "Hedpterasosoe neno" n npodounnio NoAroToBKN He NPeayCMOTPEHO .
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