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OCHOBHBIE I10JIOKEHUS IPOTPAMMbI

[Iporpamma BCTYNHUTENLHOTO UCIIBITAHUS YTBEPKJICHA HA 3aceaHuM Kadeapbl
TpaHCIOPTa U XpaHeHus Hedtu u rasa (mpotokoi Ne 22 ot 06.06.2024 r.).

|. Conep:xxanue, cTpykTypa u ¢opMa npoBeieHUsI BCTYIMTEJIbHOI0
UCTIBITAHUS

[IpodpunsHoe OTOOPOYHOE WCHBITAHWE TpPU TMpHEeMe Ha OO0ydeHue IO
CHEIMAIFHOCTH CIEIUAIM3UPOBAHHOTO BhICIIET0 oOpa3zoBanusi [IpoekTupoBanue,
COOpY)KEHME€ U OKCIUTyaTallus Ta30He(TENpoBOJOB U Ta30He(TEeXpaHUIIHIILL
MIPOBOJIUTCS OYHO B (hopmaTe coOeceOBaHMS.

[IpodunpHOE OTOOpOYHOE WCHBITAaHUE (CcOOEcemoOBaHNE) TIPOBOIUTCS Ha
PYCCKOM sI3bIK€ MO MporpaMmam, cC(HOPMHUPOBAHHBIM IO YPOBHIO TOJTOTOBKH
OakanaBpuar. IIpogoipKuTENBbHOCTh MNPOMUIBHOTO  OTOOPOYHOTO  HCIIBITAHUS
(cobecenoBanue) — 1 yac.

1. Pa3aennbl AUCHMILUIMHBI H TEMBI paccMaTpuBaeMble B Xo/1e
BCTYNHUTEIbHOI0 UCTILITAHUS

Pazoen 1. Hasznauenue u ycmpoiicmeo mpybonpo8ooos, MmMexHoI02us
nepexkauxu Hegpmu u 2aza no Ma2ucCmpaibHulM mpyoonpoeooam

Obwue ceedenusi no MPAHCHOPmMy Hepmu U 2asa

Ha3nauenne MaructpasibHbIX TpyOONMpPOBOJOB M HX  KiaccU(UKaLus.
VY CeTpoiicTBO MarucTpaibHBIX TPYOOIPOBOJIOB: TOJIOBHBIE COOPYKEHHUS, JMHEHHas
4acTh, He(TenepekaunBarolMe M KOMIIPECCOPHBIE CTAaHUWU, KOHEYHBIA MYHKT
TpyOonpoBoga. CocTaB JHMHEMHOW YacTU MarucTpajibHOro TpyOompoBoja.
OCHOBHBIE KOHCTPYKTHBHBIE CXEMbl MaruCTpajbHbIX TPYyOONpPOBOJIOB: MOJ3EMHa,
Ha3eMHas, HaJa3eMHas. Pas3zneneHue Tpacchl MarucTpalbHbIX TpPyOONpPOBOIOB Ha
YYaCTKH PA3JIUYHBIX KaTErOPHUi.

Texnonozcuueckuul paciem Ma2ucmpaibHuIX He(hmenpo8ooos

OcHoBHBIE (u3NUECKHE CBOWCTBA HEPTH M HEPTEHPOIYKTOB. YpaBHEHUS,
ONKCHIBAIOIINE Te€UeHHUE HePTH U HEDTEmpOoIyKTOB B TpydOorpoBomaax. OCHOBHbIE
pacueTHble (QOpPMYJBl IS ONPENCNICHUs MOTEpU Hamopa B TpyOOINpoBOAax c
JyIUHTaMU, BCTABKAMH, MEPEMbIUKaMU. [ MaApaBIM4ecKnii yKIJIOH. | napaBinueckui
YKJIOH TpyOOINpOBOAa C JIYIMHIOM M BCTaBKOW. XapakTepHucTHKa TpyOompoBoja.
Cosmemniennas xapakrepuctuka HIIC u TpybGompoBoga. YpaBHeHue OajnaHca
HanmopoB. ['mapaBnuyeckuii yaap B MarucTpasbHbIX HE(TENpOIyKTONPOBOAAX,
NPUYMUHBI TOSIBJIEHUST U MeToAbl 00pbObl ¢ HUM. Cnocob paccranoBku HIIC mo
Tpacce TpyOomnpoBoga. Ilepexkauka BBICOKOBS3KMX HedTell - peosioruueckue
CBOMCTBA, CIOCOOBI EPEKAYKU, THIPABINYECKIE U TEXHOJIOTUYECKHE PACUETHI.

Texnonozcuueckuul paciem Ma2ucmpaibHuIX 2a30npo80008



OcHoBHBIE (PU3MYECKHE U TEPMOJAMHAMHYECKHE CBOWCTBA ra3oB. OCHOBHBIC
ra30BbI€ 3aKOHBI, YDABHEHUSI COCTOSIHUS. Y PABHEHUS, OMUCHIBAIOIIME IBUKEHUE ra3a
B TpyOompoBome. OcHoBHBIC GOpMyNBl IS THAPABIMYECKOTO  pacydera
MarvucTpajgbHbIX Ta30MpPOBOJAOB. PacrpesneneHue NaBieHUs MO JJMHE Ta3onpoBO/Ia.
CpenHee pgaBieHHE Ta3a B Ta300pOBOJE. YBEIWYECHHE MPOU3BOJIUTEIIBHOCTH
razonpoBoaa. COBMECTHBIM pacyeT ydacTKa MarucrpaipHoro rasomnposoga u KC.
AHanutndeckue BbIpakeHUs xapakrtepuctuku KC. YpaBHeHue pacxoma rasza st
CUCTEMBI KOMIIPECCOPHBIE CTAHIIMKM — ra3onpoBojl. PerynupoBanue pexxuma padoThl
KC. bopns0a ¢ rugparooOpazoBaHueM.

CneyuanvHvle Memoobl nepekauxku Hegpmu u 2aza

CymHocTh  TpyOOIpPOBOJHOTO TpaHCHoOpTa HEPTENpoaAyKTOB U HedTei
METOJ/IOM TOCJeI0BATENbHOM nepekauku. Mexanusm o0pa3oBanus cMmecu. OCHOBHbBIE
ypaBHEHUS MJIs pacyeTa KOJWYECTBA CMecH. BimsHme pa3iaudHbX (DaKTOpoB Ha
o0beM cmecu. MeponpusTrsi 1O YMEHBIICHHIO KOJIMYECTBA CMECH TpHU
MOCIIEIOBATEILHOM — MepeKkauke. Pacduer 4Yumcna [UMKIOB — IOCIEI0BATEIbHOU
nepekaukd. OnTumanbHOE YHCIO [HUKIOB. Pacuer HEOOXOAMMON €MKOCTH
pe3epBYapHBIX MAapKOB. ['MApaBIMUeCKUU pacueT M PEXKUMBI PabOTHl HACOCHBIX
CTaHIIUM MPHU MOCIETOBATEIbHON MepeKadKe.

3awuma macucmpanvHulx mpyoonpo8o008 om Koppo3uu

Koppo3noHnHast akTMBHOCTH TpyHTOB. (DakToOphl, BIHSIONMINE HA CKOPOCTh
rmpouecca IOYBEHHOM Koppo3uu. IlocTpoeHne nONSpU3alMOHHOM KpPUBOM U
ompejieieHre  3aimMTHOrO  dPdekra. DIEKTPOXUMHUYECKHUE CIOCOOBI  3allUThI
TpyOompoBojja  OT  KOppo3uu.  MeTroabl  ONpeAesieHUs  3allUIEHHOCTH
TpyOOIIPOBOIOB.

Haoesicnocms mpybonpoeooos

OcHoOBHBIE OIpeieeHus MoKa3aTesield HaJIe)KHOCTU, POPMYJIBI 111 UX pacyeTa.
MeTo/bI MOBBIIICHUS HAJEKHOCTH TPYOOITPOBOIOB.

Pa3zoen 2. Coopyoicenue u pemonm macucmpanbhvix mpyoonpoeooos

Buvibop onmumanvHvix mpacc mazucmpanvHulx mpyoonpo8ooos

OO6mue cBenaeHus o mpoduiae TpyoompoBoaa, dAEMEHTHl npodrrs. MeTos
poQHIUPOBAHUS. Mertoabt MPOCKTUPOBAHMUS Tpacc MarucTpaibHbIX
TpyOomnpoBogoB. Kputepuu ontumMansHOCTH. BpiOOp onTtuMansHON KOH(MUTypanuu
TpyOOIIPOBOJHON CHCTEMBI (TpyOOIpOBOA C pa3BeTBieHUsIMU). COBMEILIEHUE 3a/1auH
BBIOOpAa TpacCchl C PACCTAaHOBKOM HACOCHBIX M KOMIIPECCOPHBIX CTAHIIH.
Marematnyeckue MeTonbl NPOGUINPOBAHUS Uil TPYOONpPOBOAOB 0€3 KPHUBBIX
BCTaBOK M C KPUBBIMU BCTABKAMH.

Pacuem npounocmu u ycmouyugocmu noosemuwvix mpybonpoeooos

MeTtoasl pacdera Ha MPOYHOCTH CTATBHBIX MAaruCTPAIBHBIX TPYOOMPOBOIOB.
Harpy3ku u Bo3aeiictBusi. TpeOoBaHus K TpyOaM il MaruCTpajbHBIX Ta30MPOBOIOB
u "HedTenpoBooB. HampsibkeHHO-ehopMUpOBaHHOE COCTOSIHHE TPYyOOIpOBOIa IO
JefiCTBEM BHYTpEHHEro aaBieHusi. OnpeneneHue TONIUHBI CTEHKH TPYOOIpoBOa.
Y CTONYMBOCTh TIOJI3EMHBIX MaruCTPaJIbHBIX TPYyOOIPOBOIOB. PacueTsl mpoaobHbIX
MEePEMENICHUI MOJ3EMHBIX TPYOOIPOBOIOB MPU M3MEHEHUH BHYTPEHHETO JaBJICHUS



Y TEMIIEPATYPBHI.

Texnonoz2us cmpoumenbCmea Ma2ucmpaibHulx mpyoonpoeooos

PaboTel  moaroroBuTenbHOro  mepuoga. IloAroTroBka - CTPOUTEIBHOTO
npousBojacTBa. [IpoexT mnpousBoacTBa padoT. B3anMMOOTHOLIEHHS 3aKa3uuvKa,
TEHEPAIBHOTO TOJAPSAIYMKAa W CYONOApSAIHBIX oOpraHu3auuii. BrHermnoniagoyHbie
HOJITOTOBUTENIbHBIE PAOOTHI.

3eMJIsiHble pa0OThl IPU COOPYKEHUU MAarucCTpajibHBIX TPyOONpoBOJAOB. Buisl
IPYHTOB U HUX XapakrepucTuka. CrocoObl yCTpOiCTBa TpaHIIEW B MATKUX TPYHTax.
TexHosorus NpOM3BOJACTBA 3EMIIIHBIX PabOT B TPyOOIIPOBOAHOM CTPOUTENBCTBE.
PexynbruBanus 3emens. M30msuuoHHO-yKIa1049HbIe paOOThl. THUIIBI U30JIALUOHHBIX
MaTepUajoB U MOKPBITUN. TeXHOJOrus NPOU3BOJACTBA H3OJALMOHHBIX pabOT B
TPACcCOBBIX yCIOBUAX U Ha 6azax. CoopyxeHue TpyOOonpoBOIOB U3 TPYO C 3aBOACKON
n3onsuuen. COBMEIICHHBIA M Pa3AelIbHbIA CIIOCOOBI MPOM3BOACTBA HU30JLUOHHO-
YKJIaJ04YHBIX padoT. HampsokeHHoe cocTosiHue TpyOompoBoAa MNpPU H30JSALHUOHHO-
YKJIaJ0YHBIX paboTax.

OuncTKka BHYTPEHHEH MOJIOCTH W HUCIBbITaHUE TpyOornpoBoaoB. CrocoObl U
CXEMbl OYHMCTKM TIOJIOCTH TpPyOONpOBOAOB. TEXHUYECKHE CpPEICTBA OYHUCTKH.
Wcnpitanue TpyOONpOBOAOB HA MPOYHOCTh U T€PMETUYHOCTb. | WapaBiIvuecKue u
THEBMATUYECKHE UCIBITAHUS, 00JacTh UX MpUMEHEHUs. TeXHOIOrnYecKuil mpoiecc
ucnbiTadus. OLieHKa Pe3yJIbTaTOB UCIIBITAHUMN.

Texnuyeckas ouacHocmuka

Knaccudukanus 3agady TEXHUYECKOW AMArHOCTUKU. KpUTepuu TEXHHUUECKOIo
COCTOSIHUSI TPYyOOIPOBOJIOB, pE3EPBYapOB U 0OOPYIOBAHMUSL.

JedpexTel TpyOONpPOBOAHBIX KOHCTPYKUUH U pe3epByapoB. OLIEHKA CTENEeHU
ornacHocth JAedektoB. Kiaccudukanuss MeTonOB HEpa3pylIAOMEro KOHTPOJIS
TpyOONIPOBOJIOB U  PE3EPBYAPHBIX KOHCTPYKUUH. AKYCTHYECKHME, MAarHUTHBIE,
KOMOMHUpOBaHHbIE. MaremaTuueckue MeETOAbl TEXHUYECKOHM  JUArHOCTHKH.
KOHTpoJb HaNps>KEHHOTO COCTOSIHUSA TPYOOIPOBOAOB U PE3EPBYapOB.

Texnuueckass nuarnoctuka odopyaoBanus HIIC u KC, meromsl oreHKH uxX
TEXHUYECKOTO COCTOsIHMA. BuOpanuoHHass aMarHocTMKa MamuH. Mogenu
JMarHOCTUYECKUX CUTHAJIOB. [lapamerpuyeckas TMarHOCTHKA ra3onepeKadyrnBaroOInX
arperaros.

TexHauyeckas qUarHOCTUKA JIMHEHHON 4acTH MarucTpallbHOTO TPyOOIPOBOJIA:
1[€JIb, 33J1a41, METO/IbI PELLICHHUS.

MeTob1 onpeiesieHrs COCTOSIHUSL O0BEKTOB Ia30TPAHCIIOPTHBIX CUCTEM.

Cucrema TEeXHUYECKOTO JUArHOCTUPOBAHUSI (KOHTPOJIb TEXHUUECKOTO COCTOSIHMSA)
ra3o0TpaHCHOPTHBIX 00BEKTOB. OLIEHKA COCTOSIHUSI MAIIUHBI U 000PY10BaHUSI.

CpencTBa TEXHUYECKOM TUAarHOCTUKN OOBEKTOB Ia30TPAHCIIOPTHBIX CUCTEM.

Otanbl OIEHKM TEXHUYECKOTO COCTOSHMS OOBEKTOB Ta30TPaHCHOPTHBIX
CUCTEM.

BHyTpuTpyOHas AMarHOCTUKH ra30TPAHCIOPTHBIX CUCTEM.

Pa3zoen 3. Coopyorcenue mpybonpo80o006 8 CLONCHLIX YCLOBUSX

Cmpoumenbcmeo mpyoonpo8o008 8 20PHLIX YCA0BUSX



XapaKTepuCTHKa TOPHBIX YCJIOBHI. Ocobennoctu OpraHu3anuu
CTPOUTENBCTBA B YCIOBUSAX TOpPHOM MecTHOocTU. PaspaboTka TpaHmield Ha
IPOAOTBHBIX YKJIOHAX 03 mpuMeHeHHUs] OypOB3pBIBHBIX paboT. KOHCTPYKIINH MOJIOK
U TpaHied, OypoB3pbIBHOW Komriekc. Pa3paboTka rpyHTOB Ha mojkax. Pacuer
YCTOMYMBOCTU MOJIOK. HampsbkeHHOe COCTOsIHME TpyOOINpOBOOB, IMOABEPKEHHBIX
BO3JICHCTBUIO OTOJI3AI0IINX TPYHTOB. METOIbl 3aKpeIIeHHs OMOI3aI0IIUX TPYHTOB.

Cmpoumenbcmso mpybonpoeooos 8 yciosusx 6010m

Knaccudukanus 60J10T IPUMEHUTENIBHO K TPYOOIIPOBOJHOMY CTPOUTEIHCTRY.
Pa3paboTka Bo/OHACHIIIEHHBIX TPYyHTOB. CrocoObl yKJIaAKud TpyOOMpOBOIOB Ha
0onotax. YcTOMYMBOCTH TpPyOOIPOBOJOB, COOpYKaeMbIX Ha Oojotax. CrocoObl
YCWJICHHS HECYIIEH CITIOCOOHOCTH OOJIOTUCTOrO TPYHTA.

Cmpoumenbcmeo mMazucmpanbHblx mpyoonpooo0s 8 YCi08UiX 8e4HOMEP3IbIX
2PYHMO8

XapakTepucThKa BEYHOMEP3JbIX TpyHTOB. BimsHue TtpydOompoBona Ha
U3MEHEHUE CBOWCTB  BEYHOMEP3JIbIX TIPYHTOB. (OCOOEHHOCTHM  TEXHOJIOTHH
CTPOUTEIBCTBA TPYOOIPOBOJIOB B YCIOBHUSAX BEYHOMEP3IBbIX TPyHTOB. CrnocoObl
MPOKIAJIKU TpyOOonpoBoAoB. [Ipor3BOACTBO 3EMIISIHBIX U U30JSUOHHO-YKIIAJOUHbIX
paboTt. TernoBbie pacyeThl PU OLIEHKE YCTOMYMBOCTH MOJIOKEHHS TPYOOIIPOBOIa.

Cmpoumenbcmeo u IKCHAyamayus MOPCKUX mpyoonpogooos

[IpoekTupoBanre MOpPCKUX TpyOompoBojoB. ['yOOKOBOJIHBIE  y4YacTKU
MOPCKUX TpyOOIpoBoAoB. Pacuer HanpspkeHHO-1e(hOpMUPOBAHHOTO COCTOSIHUSL Ha
CTaJAWM CTPOMTENICTBA M JKCIUlyaTauuu. llpenenbHble COCTOSIHMSL MOPCKHX
TpyOONpOBOJIOB  (YCTalOCTh, CMATHE, KOPPO3HMOHHBIK  U3HOC). CrocoOsb
CTPOMUTENBCTBA, OOCIIYy’)KMBAaHHUSI U PEMOHTa MOPCKUX TPyOONpOBOJOB. 3aliuTra OT
Koppo3un. OCOOEHHOCTH IKCILTyaTalK B OEperoBoil, menb(oBoi U riry00KOBOIHON
(abuccanbHOI) 30HE.

Coopyoicenue no080OHbBIX NEPexo00s

Knaccudukanusa noaBogHsix TpyOompoBoJoB. BwiOop cTBOpa mMOABOJHOTO
nepexo/a. Pacuer YCTOMYMBOCTH MTOABOJHBIX TpyOONpPOBOAOB Ha
TUAPOJIMHAMUYECKOE BO3JICUCTBHE IOTOKA, Ha BOJIHOBOE BO3JCHCTBUE, pacyer
TATOBOTO YCWJIMSI M TATOBBIX CPEJCTB Ui MPOTACKUBAHUS TPYOONPOBOJOB, pacyer
HANPsHKEHHOTO COCTOSIHUS TPYOOIPOBOA MPH YKJIAAKE €ro B MOABOJHYIO TPAHILEIO
CIIoco00M CBOOOHOTO MOTPY>KEHHUSI.

Haozemnas npoxknaoka macucmpanvhsvix mpyoonposooos

CucreMbl TIPOKJIAAKH, TPHUMEHSEMbIC I HAJI3EMHBIX TpPyOOIPOBOJIOB.
Hanzemnsle TpyOompoBoabsl ¢ kKomreHcaropamu. [IpsimonuueliHas mpokiaaka 0e3
KOMIICHCATOPOB. PacyeT HampsyKEHHOTO COCTOSHHUS HAIA3EMHBIX TPYOOIIPOBOOB,
paboTaroNMX MpPU HEU30TEPMHUECKOM pEKHMME OKCIUTyaTanuu. Ham3emHas
IPOKJIaJKa TPyOOIPOBOJIOB IO CAMOKOMIICHCHPYIOIIUM KOHTYPaM.

Pazoen 4. Hegpmebaswi u eazonegpmexpanunumya



[IpornosupoBanue mnOTPeOHOCTH B HEPTEMPOMYKTaX M Ta30BOM TOILIUBE.
Crocob6b1  xpanenuss HedTh W raza. Pacuer HeoOxomumoro oObeMa EMKOCTH
XPAaHWIUIL 711 PEryJupOBaHUS HEPaBHOMEPHOCTH HedTerazocHaOxeHus. Pacuer
eMKocTH HedTebas.

Pezepsyapor nepmebas

[{unuHapruyecKkue cTajbHbIE pe3epByapbl. Pacuer cTanbHBIX pe3epByapoB Ha
NpOYHOCTh. KOHCTpPYKIMS TIUIaBAalOIIMX KpPBIII K TOHTOHOB M HX pacyer.
KoHcTpykiun u pacdyer o000y04eK cPepuyuecKrX M KaIlJIEBUIHBIX PE3epBYapoB.
NHnycTpuanbHble METOABI MOHTa)ka CTaJbHBIX pe3epByapoB. PacdeT mporyckHOM
CIIOCOOHOCTH M JaBJCHUS JIbIXaTeNbHOM U MPEJOXPaHUTEIbHOW apMaTypbl
pe3epByapoB. PacueT u MeTOIbI COKpallleHUs MOoTepbh HEPTH U HEPTEHPOIYKTOB OT
VCIIAPEHHUS.

llo03zemnoe xpanenue npupoonozo 2asa

MeToapl KOMIEHCAMM HEPAaBHOMEPHOCTH MOTpebneHus raza. OmnpeneneHue
BMECTHUMOCTHU TOJI3EMHOT0 razoxpanuiuiia. [logzeMHoe xpaHeHue NpupoIHOro rasa
B BOJOHOCHBIX ILJIACTaX, BHIPAOOTAHHBIX HE(PTSIHBIX M Ta30BBIX MECTOPOKIACHUAX, B
OTJIOKEHMSIX KaMEHHOU coiu. TexHosornueckas cxema 1 000py10BaHHUE IMOJ3EMHOIO
ra3oxpaHuiuiia. AKKyMyJIHpYyoIas CoCOOHOCTh MaruCTpaibHOTO ra30MpoBO/a.

XpaneHue corcudcennvix yeneeo0opoonvix eazos (CVI)

Cnoco6sl xpanenust CYT'. Emxoctu mist xpanenuss CYT'. Crernenp 3anoyiHeHUS
emkoctd. [llaxtabie xpanwnuma CYI'. Xpanenne CYI' B OTIOXKEHUSAX KaMEHHOM
conu. M3orepmuueckoe xpaneHue CVYI'. TexHonoruss coopyKeHHUs MOJA3EMHBIX
eMKocTeil. TeXHOJIOrMYecKue CXEeMbl OKCIUTyaTallud MOJ3EMHBIX XpPaHUJIUII.
Kycrossie 6a3p1 CYI u

Cucmembl cHabIHCEHUSL NPUPOOHBIM 2A30M

Knaccudukanus ra3onpoBOAOB CHUCTEM Tra30CHAOXKEHUS B 3aBHUCHUMOCTU OT
MaKCUMAJIbBHOTO pabouero JaBiieHHs. [WApaBIMYECKUM pacdeT Tra3olpoBoja
BBICOKOTO (CpeIHEro) AaBieHUs ra3a. [ mapaBinyeckuil pacyeT ra3onpoBoaa HU3KOTro
JaByieHUsl. TEXHOJIOTHYECKHE CXEMbl U OO0OpYJ0BAaHUE Ta30paACHPEACIUTEIIBHBIX
CTaHIIUM, Ta30PETYIATOPHBIX MYHKTOB M Ta30PETYISATOPHBIX YCTAHOBOK. TeXHOIOTHUS
MOATOTOBKHU CXKATOTO MPUPOJHOTO ra3a Ha aBTOMOOWJIBHBIX Ta30HANOJHUTEIbHBIX

koMmripeccopubix cTaHiusax (AIHKC). Texnomoruueckas cxema u 000pylOBaHUE
ATHKC.
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