MHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA30BAHMSI POCCHUHCKOM ®EJEPAITHA
®enepanbHOe roCy JapCTBEHHOE GHOIKETHOE
00pa3oBaTenEHOE yUpesKIeHHe BEICIIEro obpazoBanus
«TFOMEHCKHWI MHIAY CTPHAJIBHBINA YHUBEPCUTET

OHIIUAII THY B I HWWDKHEBAPTOBCKE
KA®EIPA HEOTET'A30BOE JIEJIO

YTBEPKJIAIO

‘enarens KCH
FO.B. Baranos

/i{ ) "J
« j(t, » CLEF\L]/U'W 2021 r.

PABOYAS ITIPOTPAMMA

AUCIUILUTHALL: PacyeT W KOHCTPYHpOBaHHe OypoBoro o6opynosanus

HanpasieHue noarotoku: 21.03.01 Hedrerasosoe neno

HalpaBJICHHOCTb: DKCILIYaTAlus U o0cIyKuBanue TEXHOJIOTHYECKHX 00BLEKTOR
He(TerasoBoro npou3BoCcTRA

(opma o6yuenus: ouHo-3304Has

[OOKYMEHT NOAMNCAH
QNEKTPOHHOW NOANMUCHIO

CepTtudumkat: 008E624DF98BC2E90078B97FC72BE94C3F
Bnapeneu: Edpemosa BepoHnuka BacvnbesHa
OevicteuteneH: ¢ 11.08.2023 go 03.11.2024

\ J




PaGowas nmporpamma paspaGoraHa B COOTBETCTBHH C YTBEPKIEHHBIM y4eOHbIM 1utanoM ot 30.08.2021
r. u Tpebosanmsvu OTTOII 21.03.01 Hedrrerazosoe neno, npoduis «ODKCITyaTanus U o0CTyKHBaHUE
TEXHOMOTHYECKHX OOBEKTOB HE(TEra’0Boro MpPOH3BOACTBA» K Pe3yJbTATAM OCBOEHHS JIMCIIHIUIHHDI
«Pacyer u KoHCTpyHpOBaH¥e 6ypoBOro 060pPyIOBAHHS)

Pabouas nporpamma pacemoTpena
Ha 3acenanun Kadenpsl «Hedrerazosoe nemoy

Ipotokon Ne() or &) » unoi8 2021 T,

/
3apenyromui Ka(penpon / C.B. Konecuuxk

COT'JTACOBAHO: >
3aBexyromuii BeITyCKarowei kadeapoii — = ﬂ’/ C.B. Konecuuxk

Gy 1HI2021 .

Pabouyro nmporpammy paspaGoran: 7
14

H.H. CaBenbeBa, K.I.H., JOHEHT




1. IlesH B 320290 0CBOCHHS M CIHILINHbI

Lenb qucnummins: - u3yyenue ocoGeHHOCTelH METOIOB KOHCTPYHPOBAHHS H pacyeTa 6YpOBBIX
MalllMH ¥ 000py10BaHNs; ONPE/IeIeHAe | pacyer NapaMeTpoB MallKH U 000PYyI0BAHHS 10 3aaHHOMY
TEXHOJIOrHIECKOMY MpoNeccy; BBIOOP M pacyeT KMHEMATHYECKMX CXEM MAIIMH | MEXaHH3MOB;
M3YHdeHHE 3a11a4, METO/IOB ¥ CTAAMHHOCTH KOHCTPYHPOBAHHS.

3ajaun JUMCHHMILIMHBL - NPHOGPECTH HABBIKK ONpPENENICHAs. MCXOHBIX JAHHBIX; IOTYYHUTh
SHAHMA M HaBbIKM KOHCTPYHPOBAHMSH, PACYETOB KOHKDPETHBIX BHIOB MAINMH M obopynoBaHus;
NPHOOPECTH 3HAHUA IO COAEPKAHHIO H NOCIEI0BATEIBHOCTH paboT nmpH KOHCTPYHPOBAaHHH, 3HATH
METOAOJIOTHIO, CTPYKTYPY M OTallbl IPOCKTUPOBaHMS 060Dy I0BAHUS; IOIYIHTh 3HAHKS PYKOBOASAIIMX
HOPMATHBHO-TEXHUYECKHX MAaTepHalIOB, NPUMEHAEMBIX IIPH NPOEKTHPOBAHUH, YMETb  BBHIIOJIHATH
QyHKUHOHANBEHBIN  aHaHu3 paspabaTbiBaeMoro o6beKTa; NPHOOPECTH HABBIKA 110 AHATH3Y
KOMMOHOBOYHEIX, KHHEMATHYECKHX H KOHCTPYKTHBHBIX CXEM MEXaHH3MOB, arperaToB M KOMILIEKCOB
W ODOCHOBBIBATL  ONTHMAIBHOCTH  NPHHAMAEMBIX PEIIEHHH;  HAYYHTBCS  BBIIOJIHATH
ACTCPMHHMPOBAHHBIE W BEPOATHOCTHBIE pACYeThl IIPOYHOCTH M JOJITOBEYHOCTH arperaToB, MalllkH,
MEXAHH3MOB M COOpY)XCHWH C mpumeHeHHeM OBM; 3HaTh MeTOZONOTMIO OLEHKHM KayecTsa

ITPOMBIIIIICHHBIX H3JEIUH U YMETb pacCUMTBIBATL IIOKAa3aTesId Ka4decTBa pa3pa6aTHBaeMoro

000pyZI0BaHHS Ha BCEX CTAIMSAX MPOCKTHPOBAHHS.

2. MecTo JUCUHILIHHEBI B crpykrype OIIOII BO

JAucuunimna  OTHOCHTCS K JIMCHHIUIMHAM 4acTH, (GOpPMHpYeMON  yyacTHHKaMH
06pa3oBaTe/IbHBIX OTHOMEHHH Y4eGHOTO MmIaHa.

Heo6X0oMMMBIMHA yCIOBHAMHE [UTS OCBOCHHS JUCLHIUIMHEI SABJISIOTCS:

3HaHME: OCHOBHBIX IOJIOKEHHH, TPeGOBAHMI W METOJIOB HCCIIEJIOBAHUS TEXHOJIOTHYECKHX
TPOLECCOB, OCHOBHBIX IJTAallOB W MPHHIMIOB Da3paboOTKH HWHHOBAIHOHHOLO TEXHOJIOTHYECKOTO
00OpYHOBaHHSA;  METOIMKH  TIPOBEIECHHS OKCICPUMEHTAIIbHBIX  paboT, HcclnemoBaHuii u
IIPOCKTHPOBAHHUSI, OCHOBBI BBICIIEH MAaTEMaTHKH W DU3HKH A7Is PEIICHHA pacYETHO-aHAIUTHYECKHX
3allad; METOZNOB IIOCTPOSHMS OOBEKTOB B rpaduyeckoi ¢opme, ECKJI; nepeuns IIPHKJIATHBIX
NPOTPaAMMHBIX TMPOIYKTOB JUIA PAacyeToB H IIOCTPOEHHS IPadUYECKHX OGLEKTOB IIPH IIPOEKTHEIX
paboTax; TpeGOBaHMIH K BBITOIHEHHIO THIIOBEIX IPOCKTHBIX, TEXHOJIOTHYECKHX JIOKYMEHTOB,

YMEHHS: HCIIONB30BATE METOJUYECKHE OCHOBEI HCCIIEI0BATE/ILCKOM  esATeIbHOCTH IS
PCIICHUS  3a[]a9 COBEPLICHCTBOBAHHS TEXHOJOIMYECKOIO 000pYOBaHHS ¥  PEKOHCTPYKIHH
TIpOH3BOACTBA; NOJB30BATHCS CPEACTBAMH 06pPaboTKK HHQOPMAIHH; IPHMEHATh MAaTeMATHYECKHE K
(H3MYECKHE METOMBI JIsi PelleHHs THIIOBBIX NPOoECCHOHANBHEIX 3a/1a4; BBIOJHSTE cOopouHble H
paboune ueprexu neraseii 000pY/I0BAHHSA; BBINONHATE C MOMOLIBIO IporpaMMHOro obecreyeHus

THIIOBBIC IIPOCKTHBIE PaOOTHI; BBIIOJIHATE THIIOBBIE 33/]a4H B paMKax poeKTHOM paGoTsl,
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Brazenue:  uccnenoBaTeNbCKMMH  METOJAMH M CpeCTBaMM COBEpPILICHCTBOBAHHA
TCXHOJIOTHIECKOTO 00OPYAOBAaHHS M DPEKOHCTPYKIHH IPOH3BOJCTBA, HABBIKAMH KPHTHYECKOTO
aHam3a MHPOPMALMH O TEXHOJOTHYECKHX MPOLECCaX; METOJAMH M CPeiCTBAME IUITAaHUPOBAHUA H
OpraHu3aluy UCCIIEIOBAHHH U pa3paboTOK, IPOBENICHHs IKCIIEPUMEHTOB U HaGIOeH I, HABEIKAME
OPHEHTHPOBAHHS B CIPABOYHOH (QH3MKO-MaTEMaTHYECKOM JIMTEpaType, IPHOOPETEHNS HOBBIX 3HAHHIL
HCIIO/IB3Ys COBPEMEHHBIH HH(POPMALMOHHBIE TEXHONOrHH; HAaBBIKAMH PabOThl ¢ TpaMuecKuMH
NaKeTaMH; HABBIKAMH PalbOTHI C HCIOJIB30BAHMEM CTAHNAPTHBIX MPOTPAMMHEIX CPEICTB; HABBIKAME
COCTaBJICHUS paboyeH JOKyMEHTalLUH, 0630pPOB, OTYETOR.

Conepxanue NUCHHMILIMHEL SBJISETCS JIOTHYECKHM IIPOJOJIKEHHEM CONEP)KaHUA JTUCIIUTLIHH
«Texuuyeckas MEXaHHKa W OCHOBEI KOHCTPYHPOBaHUs», « TexHONOrHs GypeHus HE(TAHBIX M Ta30BLIX
CKBaXHH», OCHOBBI CTPOMTEILCTBA CKBAXUHY, «MalMHEI H 060pyL0BaHHE 1Id Oypenus, no0Obr4m,
TNOATOTOBKM M TpaHCHopTa HedTH U rasa», «Mammusl u oGopynoBanue jid GypeHus He(TAHBIX H
Fa30BBIX CKB&XHH» H CIYXKHT OCHOBOH /I OCBOGHHS IHCIMIUIMH «J[HArHOCTHKA TEXHHYECKOro
COCTOAHHS OOBEKTOB HE()TSHBIX M ra3’oBBIX IPOMBICIOBY, «BypoBoe obopynoBanue 3apyOeKHBIX
$upm», «Okemtyaranmus u pemoHT GypoBoro oGopynoBaHus», «OleHKa HaJIeXKHOCTH OypoBOro

000py10BaHHS».

3. PesyabTarsl o0y4eHHs 10 JUCHHILIMHE

HpOHCCC U3YHYCHHS NUCHUILIMHBI HAIIpaBJICH Ha ¢)0pMHpOBaHIfIC CIEIYIOLIHX KOMIIETCHIINH

Tab6muna 3.1

Kon n HaumenoBanue Kon u HanmenoBanue HHIWKATOpPOB

PesynbTaThl 00y4eHuUs 110 JUCLMIUTHHE
KOMIIETEHLIUH JOCTHXXEHHUS KOMIIETEHLIUHA Y yd HEei

3namb: OCHOBHBIE TOJIOKEHHS,
TpeOOBaHUA U METOIBI HCCJIeIOBAaHHA
TEXHOJIOrH4YECKUX IPOIECCOB,
OCHOBHBI€ 3TaMbl H NPHHLMIIbI
pa3paboTKH HHHOBALHOHHOTO
TEXHOIOrHYECKOro 060pyI0BaHus;
TpeOOBaHHA K BBIIOJHEHHIO THIIOBBIX
MIPOEKTHBIX, TEXHOJOTHYECKHX

ITKC-1 Cnoco6HocTh AOKYMeHTOB (31)

Vmems: ucn 0B M
OCYIIeCTRIAT 1 em 0JIb30BaTh METOIHYECKHUE

OCHOBBI HCCTIEI0BATENBCK
KOpPPeKTHPOBATh IIKC-1.2 Pa3paGatsiBaeT 1 BemeT B & :me on
TH 14 H
TEXHONIOrHYECKHE MPOLECCH | HOPMATHBHO-TEXHHYECKYIO TOKYMEHTALIMIO Rnttnn Hosa I;'r T8 AR
T!
He(TerasoBoro NPOM3BOICTBA B | PErNaMEHTHPYIOLLYIO OCYILECTBIIEHHE B IEHE TSR AR LIRGro

]

obopynoga
COOTBETCTBMH C BbIOpAHHOI TEXHOJIOTHYECKHX NPOLECCOB L zﬁo H"H_ H DeSOHCIRYRIIN
cdepoit npodeccHonabHOH po JICTBA; BBINOJIHATE 'I“‘HHOgbIe
o — 3a/1a44 B paMKax MPOEeKTHOH paboTsl

v1)

Bradems: uccnenoparensckuMu
METOJIaMH H CpeCTBaMHU
COBEPILEHCTBOBAHUSA TEXHOJIOIHYECKOTO
000pyI0BAHHA ¥ PEKOHCTPYKIIMH
NPOH3BO/ICTBA, HABBIKAMH
KPHTHYECKOT0 aHaNH3a HHpOPMALHH O
TEXHOJOTHYECKHX IIPOLEeccax;
HABBIKAMH COCTaBJIEHHs paboyedt




JOKYMEHTalHH, 0030pos, otuetor (B1)

4. O0beM TUCHMILIAHBI

OOBwmuit 06beM IUCLHUILIMHBI COCTABIISAET 3 3a4eTHBIX enuHAUL, 108 4yacos.

Tabnuia 4.1
- AYIMTOpHbIE 3aHATHA/KOHTaKTHas paboTa, 7} T T—
g) SR Ype T k. oG pabora, dac. (B MPOMEKYTOYHOM
obyueHuns ceMecTp T PaKTHYECKHE aboparopHsie oo Epae) SPTSETRIRS
3aHATHA 3aHATHA
QuHo-3304Has 7 10 12 - 50(36) Dk3ameH

5. CTpykTypa u coaep:kaHHe JHCIHILTHHbI

5.1. CTpyKTypa DHCHHIUIMHEL

o4yHas ¢popma odyqenusi (OPO)
He peanmusyercsi.

3a04Hasi popma oOyqenus (3D0)
He peanusyercs.

04HO0-3204Has Gopma o0yuenus (03D0)

Tabnuna 5.1.2

CTpyKTypa IHCIMILIMHEL AynuropHsle
Ne ARTHE, MAE, CPC, | Bcero, Koz MJIK OueHo4HbIE
o/nl Homep HaumeHoBaHue pasznena J1. Tlp. | Jlab6. Hac. Hac. PRI
pasmena
3agauM ¥ 00BEKTHI HCCIIENOBaHMIL. YCTHBIi1 onpoc
1 1 OcHOBHbIE 3ajlauu 1 . 4 s MKC-1
KOHCTPYHpPOBaHUA OypoBoro
obopynoBanus.
5 2 Mertoasl KOHCTPYHPOBAaHHA 1 ) 4 6 KC-1 YCTHBIH omnpoc
OypoBoro ofbopymoBanus.
3 3 OcHoBbl pacueTa neraneii GypoBbix 1 ) 4 6 KC-1 YCTHBIH onpoc
MallxH.
4 4 HHcTpyMmeHT b1t OypeHus, I " 4 7 MKC-1 YCTHBIH orpoc,
3a00iiHbIe IBUraTeNH, TYp6OBYpSL. THIIOBOH pacyer
5 ] BypuiibHbIe H 00cagHbIe KOJOHHEL. 0 - 9 9 ITKC-1 YCTHBIH ompoc
6! 6 6Pacqe'r % NPOEKTUPOBAHUE 1 ) 4 5 KC-1 YCTHBIH onpoc,
YPOBBIX POTOPOB. THIOBOH pacyer
Pacuer H KOHCTPYHpOBaHHe YCTHBIH orpoc,
ik Wy GYpOBBIX BEPT/IIOTOB. : ) 4 9 -1
P 4
8 8 acyeThl  JJIEMEHTOB  CIIYCKO | ) 3 8 KC-1 YCTHEIH ompoc,
MOABEMHOr0 060pya0BaHHsA THIIOBOM pacuer,
ITpoexTuposanue CHJIOBBIX YCTHBIH ompoc
9 9 MIPHBOJIOB H TPAHCMHCCHIA 1 - 5 8 ITKC-1
Gyposoro o6opyaoBaHus.
10 10 Pac4eTel  3JIEMEHTOB  HACOCHO- 1 - 4 5 IMKC-1 YCTHBIH ompoc,




LHPKYIALHOHHRIX CHCTEM THIIOBOM pacueT
OypoBoro 000pyIOBaHUS.

Pacuer H KOHCTPYHpOBaHHE YCTHBIH oIpoc
11 11 NpOTHUBOBBIGPOCOBOTO 1 2 - 4 7 ITKC-1
obopynoBaHus
YCTHBIH onpoc
12| Dx3ameH - - - 36 TKC-1 (axaam. Bumerss)
Hroro: | 10 12 - 50 108

5.2. Conepxanue qUCLUILTHHEL.

5.2.1. Comeprxkanue pasjiesioB JUCUMIUTHHBEI (JIHIAKTHYECKHE SIHHHUIIBI).

Pazpen 1. «3apaun u 00BexThl HecieoBaHHi. OCHOBHbIE 3aJa4YH KOHCTPYMPOBAHMS
OypoBoro oGopyaoBanusi». OCHOBHEIE HAaNpaBJIECHHS KOHCTPYHpPOBaHHUs obopyaoBanus. [IpuHIAIEL
KOHCTPYHpPOBaHHsA OypoBoro o6opy/1oBaHus. 3aa4i U TEXHAUYECKHE OCHOBEI KOHCTPYHUPOBAHHS.

Pazpen 2. «Meroael KoHcTpyHpoBaHHsL OypoBoro oGopyaoBanusi». HauvanpHbIH 3Tan
IPOEKTHPOBaHUs. BrIOOp CXeMBI M KOMIIOHOBKa 00OpyAoBaHusi OypoBoi ycraHoBkH. PaspaGorka
KMHEMAaTH4eCKOH cxeMbl OypOBOH YCTAaHOBKH.

Pasnen 3. «OcnoBel pacuera jeraneii GypoBbIX MammH». [IpoeKTHBIE W IIPOBEPOUHBIE
pacyeThl. PacyeThl Ha CTaTW4eCKyl0 IPOYHOCTb. YCIIOBHE NMPOYHOCTH. Pacyers! Ha BBIHOCIHBOCTS.
PacueTs! Ha )eCTKOCTh M H3HOCOCTOHKOCTE. OCHOBBI pacyeTa 10 MPeAeIbHBIM COCTOSHUAM.

Pasnen 4. «Mucrpyment nus Oypenus, 3aboiinble aBurareiu, Typ6oOypei». IIpuHimn
KOHCTpyHpoBaHus. ['eomMeTpuueckne U CHIOBBIE pacueThl. 3aboiHble aBurarenu, Typ6obypsl. Pacuer
reOMETPHYECKHX U SHEPTeTHYECKUX XapaKTEPUCTHK.

Paznen 5. «bypuasnbie n 06caHbIe KOTOHHB. Pacuer GypuIIbHBIX KOIOHH Ha CTATHYECKYIO
NPOYHOCTh U BBIHOCIMBOCTE IPH POTOPHOM OypeHHH M Oypenun 3aboiinemv asurateneM. OOcamgHble
KOJIOHHBL. Y C/I0BHs paboThl M KpuTepuu paboTocnocoGHOCTH. MeTouka pacdera 00CaHBIX KOJIOHH.
HopmarusHsie k03¢ duiuenTs! 3anacoB npoyHocTd. CTparnBaoimas Harpy3Ka.

Paznen 6. «Pacyer n npoexruposanne GypoBeIX poroposy». ['padux Harpysenus. Pacuer u
BBIOOP OCHOBHBIX ITapaMeTPOB. PacueT OCHOBHOM ¥ BCIIOMOTATeIbHOM omop.

Pazjen 7. «Pacyer m KoncTpynposanue GypoBbIX BepT/IIOroB». PacueT u BEIGOpP OCHOBHBIX
napameTpoB. Pacuer Ha NpPOYHOCTH CTBOJA B pa3zjMYHBIX CEUEHHMAX. PacyeT OCHOBHOM U
BCIIOMOTaTEeJIbHOH OIIOP.

Paspen 8. «Pacuersl 3JeMeHTOB cmycKo-noabeMHOro oGopyxoBanusy. IIpoexTHpoBaHHMe
KOMIIJIEKCa JUIA CITyCKa W nojbeMa KoJIOHHBI Tpy6. Kunemarnka nojbeMHoii cuctemsl. Onpesienenue
HArpy3oK Ha 3JIEMEHTBI CIIyCKO-NOJbEMHOI0 KOMILIEKca. MOIHOCTE CITyCKO-IIOLEMHOr0 KOMILIEKCA.
KoncTpynpoBaHue TaneBbIx cucTeM. PacueT aneMeHTOB TaeBbIX cucteM. KoHCTpyHpoBanue u pacyer
CTaHHH, BanoB M OapabaHOB GypoBbix nebenok. KoHCTpyHMpoBaHHE W pacyeT INIaBHBIX TOPMO3HBIX
YCTPOHCTB.

Paznen 9. «lIpoexTHpoBaHHe CHJOBBIX NPHBOAOB M  TPAHCMHCCHIA OypoBoro
obopyaoBanus». IlpoexTHpoBanHe CHIOBEIX IIPHBONOB M TPAHCMHCCHH OYpPOBBIX YCTAHOBOK.
Onpenenenne THIIa IPHBOLA W €r0 XapaKTEPHCTHK. [IPOEKTHPOBaHHE M pacyeT KOPoGOK [epeMeHEI
nepenad u TpancMuccuid. Pacder MommocTH u BeIGOp ABHrareneit. CHIOBbIE M KHHEMATHYECKHE
pacyeTsl niepeay.

Paspen 10. «PacueTbl 2J1eMEHTOB HACOCHO-NHPKY/ISIHOHHBIX CHCTEM OypoBoro
obopyaoBaHuI». OcCHOBHBIE ~ XapaKTEPHCTHKH  HACOCHO-IMPKYISLIHOHHOIO  KOMILIEKCA.
Koncrpynposanue npusojspix HacocoB. KoHCTpyHWpoBaHHe 31€MEHTOB TPAHCMHUCCHOHHON 9YacTH,
rUpaBIM4eckoil 4actv. I'padHku NpOMBIBKH M Harpykedus. JlaBieHHe, 1ogada @ MOIHOCTb
HACOCOB, HEOOXOMMMBIE /17Isl IPOMBIBKM CKBAXXHH. Pacyer 1 BLIGOD OCHOBHEIX I1apaMETpOB.

Paspen 11. «Pacuem u wroncmpyuposanue npomusoevibpocoeozo o06opyoosanus». CxeMa
YIPaBICHUA  TNPEBEHTOPHBIMH  yCTAHOBKamMH. PacueT mnpeBeHTOpHO#M ycTaHoBKkH. Pacuer




THIPaBIIHYECKOI0 OHIHHJpa IIIallievYHoro IIPEBEHTOpA. Pacuer YIUIOTHUTENA YHHBEPCAIILHOTO
KOJILIIEBOTO MPEBEHTOPA.

5.2.2. Coneprxanue TUCIMIUIMHEI [0 BHIAM yIeGHBIX 3aHATHI.

JleknmoHHbIe 3aHATHS

Tabnuma 5.2.1

n/m

Tema nexuuu

Beenerne. OCHOBHblE HamnpaBieHHs KOHCTPYHPOBAHHS oGopynoBanus. Ycuosus
IKCIUTYaTaLIHK He()Tera3onpoMEICIOBOrO obopyznoBanus. [TpuHIHTIE
KOHCTpYWpOBaHHA OypoBoro o0OpyHOBaHMs. 3afadM M TEXHMYECKHE OCHOBLI
KOHCTpyMpoBaHus.  IIporHosuWpoBaHMe HaJEKHOCTH  NpH MPOEKTUPOBAHUH.
HornroseynocTs 6ypoBoro 060pyn0BaHHS.

Meronsl  koHCTpyHpoBaHHs — GypoBoro oGopynosanus. HauaneHeri  3Tan
TNPOeKTHpOBaHHA. BbiGop cxembl 1 KOMNOHOBKa 0Gopya0BaHNs OypoBOii yCTaHOBKH.
Pa3paboTka kHHEMaTHUeCKOH cXeMbl GypOBOii YCTAHOBKH.

Kpurepuu pabotocnoco6Hoctn neraneii Gyposbix Mamus. Yciosms HArpyeHHs W
pacdeTHble Harpyskd. [lpoekTHble M mpoBepouHsle pacueTs.. PacyeThl Ha
CTAaTHIECKYIO MPOYHOCTE. YeioBHe npouHocTd. Kosdduument 3anaca npodrocty.
Pacuetsl Ha BBIHOCIMBOCTB. YCNOBHE NPOYHOCTH ¢ YYETOM HECTALMOHAPHOTO
PEXHUMa  HarpyXeHMA M  aCHMMETPHYHOCTH  JEHCTBYIOLMX  HArpy3ok.
KoauiienTsl 5KBUBAIGHTHOCTH M 3aMacoB NPOYHOCTH. PacueThl Ha KECTKOCTD M
M3HOCOCTOHKOCTb. OCHOBBI pacueTa Mo MpeaebHbIM COCTOAHMSAM, IMpuHLMD paboTsl
1 obciyxuBanus 060pyNOBaHNA B YCIOBHAX 3anaaHoi Cubupn.

IIpuHUMT KOHCTPYHpOBaHMS. ['eOMETpHYECKME M CHIOBbIE pacuetsl. OCHOBHBbIE
HAlIpaB/ICHUA  COBEpLICHCTBOBaHMA OypoBbIX 10s0T. 3aboiiHble  JBHraTeny,
Typ6oGypel. OCHOBBI pacueTa W KOHCTPYHMpOBaHus. Pacuer TEOMETPHYECKHX M
IHEPreTHYECKHX XaPAaKTEePHCTHK.

Ycnosus pabotsl M Kputepun pabotocnocobHocTH. Pacuer OypHJIBHBIX KOJIOHH Ha
CTATHYECKYIO MPOYHOCTh M BBIHOC/MBOCTH TNPH POTOPHOM GypeHHH W Oyperun
3aboiiHbiM nBHTaTeIeM. HopMaTHBHBIE K03(h(HIMEHTDb! 3aNacoB MPOYHOCTH. Bei6op
PALHOHAIBHLIX KOHCTPYKUMI OYpHIBHBIX KOJNOHH. OGcajHbie KOJOHHBL. VCIOBHS
paboTel U KpHTepHH paboTOCIIOCOBHOCTH. BriGop nnamertpa obecammrix Tpy6 npu
KOHCTPYHPOBaHMH CKBaXXHH. MeToauka pacuera o6camHbIX KOJIOHH. HopmarusHzie
Ko duIMEeHTH 3anacos npodHOCTH. Kputepun paGorocnocoGHocTH pe3nGosbix
coeauHeHui. CTparupaomas Harpyska.

I'paduk Harpyxenus. PacueT U BHIGOP OCHOBHBIX napameTpoB. CHjbl B KOHHYECKOM
3auerieHnu. PacueT ocHOBHO#M 1 BcmoMoraTeasHob omnop.

Pacuer u BbIGOp OCHOBHBIX mapameTpoB. Pacuer Ha NPOYHOCTH CTBOJIA B PA3JIMYHBIX
ceyeHnax. Pacuer ocHOBHOI M BcioMoraTenbHOM o110p.

Homep

paszena O6nem, gac.

JAHCLHIT

JIMHBI 000 | 0310
1 . 1
- . 1
3 - 1
4 2 1
5 : 0
6 - 1
7 “ 1
8 - 1

[IpoekTipoBanue KoOMIUIEKCa TS CIYCKA M MOABEMA KONOHHEL Tpy6. KnHemaruka
MOXLEMHOH cHCTeMbl. Onpejie/ieHHe HArpy30K Ha 31EMEHTHI CITYCKO-TIOIbEMHOTO
KOMILIeKca. MOIHOCTE  CIyCKO-NOXBEMHOT0  KOMILIEKCa. KoHcTpynposanue
TAJIEBBIX CHUCTEM. Pacuer 371eMeHTOB TaneBbIX cHCTeM. Koucrpynposanue u pacyer
CTaHWH, BaloB W OapabaHOB OypoBhIX seGeok. KoHcTpyupoBanue u pacuer
TIaBHBIX TOPMO3HBIX ycTpo¥icTB. KpuBble npoxomku u rpaduku HarpyxeHus
TOZLEMHOTO MeXaHH3Ma. acToTa MOBTOpPeHMs Harpysok npu CITO. O6wem CIIO.
PacueTs! npoxomkurensrocTn CITIO. Yncno LMKJIOB HarpyXeHWs [eTalell M y3joB
NobeMHOr0 Mexanu3Ma. KpoH6I0KH, KpIoKH, KPIOKOGIIOKH, YCTPOKHCTBA KperuieHus
KaHaToB. PacueT u BHIGOP OCHOBHBIX mapamerpos. CrannapTuzauns OCHOBHBIX
lapaMeTpoB W pasMepoB. PacueTHele Harpyskm M OCOGEHHOCTH pacyera Ha
NpoYHOCTh. TaneBble KaHATBI, pacyeT HAa MPOYHOCTS. HopmaruBHble 3anackl
TIPOYHOCTH. YCWIIHA B OTHENBHBIX CTpYHAX. Pacnipenenenue uncna nepern6os no
JUIHHE TaneBoro kaHata. Hapaborka m Texumueckuii pecypc. Pacuer m_BEIGOp
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OCHOBHBIX MapameTpoB Oyporoii nebGenkn. Tarosas xapaktepucTuka. PacueTsl Ha
npouHOCTh. JIeHTOUHBIH TopMO3 OypoBoii neGeaxu. PacdeT TOpMO3HOTO MOMEHTa M
BbIOOD KOHCTPYKTHMBHBIX pa3MepoB. Pacuer 3amacoB TOPMOMKEHHA M TpelelbHbIX
ckopocTed cmycka. HarpeB u TersioBoif pacueT Topmosa. ['maponmHaMH4eckuii
Topmo3 OypoBoii neGenku. PacueT TopMo3HOro MoMeHTa M BEIGOp auameTtpa. Pacuer
4acToThl BpaiieHusa. CoBMecTHas pafoTa JIEHTOYHOrO H THIPOAHHAMMYECKOTO
TOPMO30B. JJIEKTpOMarHuTHele TopMmo3a. OcofeHHocTH pacdeTa M BbiOOpa
MHIYKIHOHHBIX H TIOPOIIKOBBIX TOPMO30B.

TIpoexkTHpOBaHHE CHIIOBBIX NPHBOJOB H TpPaHCMHCCHH OypOBBIX ycTaHOBOK. BriGop
XapakTepHCTHK CWJIOBOro npusoaa. OnpeaeneHue THNa MpHBOJA H  €ro
XapakTepUCTHK. TpaHCMHMCCHM M CpPEJICTBA MCKYCCTBEHHOH NPHCNOCOONIAEMOCTH
CHJIOBBIX NpHBOAOB. [IpoekTHpoBaHMe M pacueT KOpoOOK MepeMeHbl nepenau H
TpaHCMHCCHH. PacueT MOIIHOCTH ¥ BeiGOp ABHratenei. CHIOBBIE M KHHEMaTHYECKHE
pacyeTsl nepeaay.

10

10 - 1

HacocHo-UMpKYJIALMOHHBIA ~ KoMmIulekc — OypoBoit  ycraHoBkM.  OCHOBHBIE
XapakTepUCTHKH  HACOCHO-UMPKYJALMOHHOIO  KoMruiekca, KoOHCTpyupoBaHHe
NpUBOAHBIX Hacocos. KOHCTpyupOBaHHME 3J1EMEHTOB TPaHCMHCCHOHHOM HacTH.
KoHcTpyHpoBaHHe 3JIeMEHTOB rHApaBiMyeckoii 4acTH. MOLIHOCTS M K.ILJI. HACOCOB.
PacyeT Ha NpoOYHOCTb IEMEHTOB ruapaenudeckoit yactu GypoBoro Hacoca. Pacuer
3JIEMEHTOB TPAaHCMHMCCHOHHOH 4acTu GypoBoro Hacoca. BepostHocTh Ge3oTkasHoi
paboTel OypOBBIX HacOCOB IPH MOCHEIOBATE]LHOM M NAPAUIELHOM COEIHHEHHH.
I'padukM NpPOMBIBKM M HarpyxeHus. J[aBleHHe, 1ojaya ¥ MOLIHOCTh HAcCOCOB,
HeoOXouMble 1711 NMPOMBIBKM CKBaXHH. HarpysxeHue neTalleil npuBoJa HAacocoB.
I'paduku HarpyxeHus jeTaneil ABYXIMIHHAPOBBIX OypoBBIX HacocoB. Pacuer u
BHIOOD OCHOBHBIX MapaMeTPOB.

11

11 - |

Cxema YOpaBJI€EHHA IPEBEHTOPHBIMH  YCTAHOBKaMH. Pacuer HPEBCHTOPHOH
YCTaHOBKH. Pacuer FHMAPaBJIMYECKOro LMIHHApPA IJIAIIEYHOTO IMPEBEHTOpA. Pacuer
YIUTOTHHTEIA YHHUBEPCAIIBHOIO KOJIBLIEBOTO IMPEBEHTOPA.

Hroro: - 10

Hpamnqecme 3AaHATHSA

Tabmmma 5.2.2

Ne
wn

Howmep paznena ObbemM, yac. TeMa npakTHYeCKOoro 3aHATHS

JHUCLUTUTHHEI (0]e2]0]

0300

2 PacueT napaMeTpoB U XapakTepHCTHK BUHTOBOTIO 3a60HHOTO JBUrATENS.

Pacuet OypunbHbIX Tpy6 npu Gypernn Typ6o6ypom.

Pacuer o6caqHbIX KOJOHH,

Pacuer kpoHGIOKa W TaleBoro GIIoKa.

coloe|n|n| i
1

Pacuer mapaMeTpoB JICHTOYHOTO TOpMOo3a Gyposoii nebe/ikH.

Pacuetsl B 6ypoBOM Hacoce.

Pl b el o e 5

ot | et
e =]
1

B = BB 1

PacdeTsl mpeBeHTOPOB.

Hroro: -

—
W]

JlabopaTopHbie paborsi

JlaGopaTopusie paboThl yueGHBIM ITTAHOM HE IIPEeyCMOTPEHEL.

CamocTosiTeIbHAsH pa60Ta CTyaeHTa

Tabmuua 5.2.4

Ne

Howmep O6mnemM, yac.

pa3zena

AUCUMIIIH | o | 0300
HbI

Tema Bun CPC

3anaun 1 o6bEKTH HCCIIe10BaHMIA,
OcHoBHbIE 3a1a4H KOHCTPYHPOBAHHA
GypoBoro obopynoBanus.

H3ydeHue TeMBbI 115 IOATOTOBKH K
3K3aMEHY.

MeTo151 KOHCTPYHpOBaHHs GYpPOBOro M3yyeHue TeMbl U151 HOATOTOBKH K
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oGopyaoBaH#s. 3K3AMEHY.
OcHoBel pacueta jetaieil Oyposbix
3. 3 6 MaIlHH.
4 4 7 HHcTpyment s Oypenus, 3aboiinble BbInosHeHHe THIIOBOIO pacyera !
) IBHratesu, TypooOypsl. MOATOTOBKA K 3ALIMTE MPAKTHYECKUX
5 5 9 BypuiibHble M 06ca/iHbIE KOJOHHBI. H KOHTpOJbHBIX paboT. M3yuenue
) TEMBI I TIOATOTOBKH K 9K3aMEeHY.
6 6 5 Pacuer u npoexktupoBanue GypoBbIX H3yueHne TeMbI 11 IOATOTOBKH K
) pPOTOpPOB. DK3aMEHY.
7 7 6 Pacuer 1 KOHCTpYHpOBaHHE OYPOBBIX Hsyuenue TeMsl /UIs NOATOTOBKH K
) BEPTJIIOTOB. 3K3aMEHY.
PacueTsbl 3/1IEMEHTOB CIyCKO-NOABEMHOTO | BhINONIHEHHE THIIOBOIO pacuera u
3 g 3 obopynoBaHus MOJTOTOBKA K 3aIl[UTe IPaKTHYECKHX
. H KOHTPONIbHBIX paboT. U3yyenue
TEMBI JUIs OJTOTOBKH K 3K3aMeHY.
9 9 3 [IpoeKkTHpOBaHHE CHUIIOBBIX PUBOIOB H H3yuenue TeMsl U1 MOATOTOBKH K
) TpaHCMHccHI OypoBOro 06opyaoBaHusl. IK3aMEHY.
PacueTsl 31eMEHTOB HACOCHO-
BrInonHeHHe TUIIOBOTO pacueTa U
10. 10 5 LMPKYIALHOHHBIX cCHCTeM OYpoBOIo
MOATOTOBKA K 3allHTe [PAKTHUECKHX
obopynoBaHus.
M KOHTpOJIbHBIX pabot. U3yuenue
PacueT ¥ KOHCTPYHpOBaHHE
11 11 i/ TEMBI [UIA OATOTOBKH K 3K3aMeHY.
IpOTHBOBBIOpOCOBOro 060opyAoBaHHA
IToaroroeka K 3K3aMeHy.
12 1-11 36 KoncynsTanuu B rpyrre nepen
’ CEMECTPOBLIM KOHTPOJIEM,
9K3AMEHOM.
Hroro: 72
5.2.3. [llpenomaBanme JUCHMIUIMHBI BEHETCS C I[PUMEHEHMEM CICAYIOIMX  BHJOB

o6pazoBaTeIbHBIX TEXHOIOTHIA:
- OYMK (onexTpoHHBI y4eOHO-METOAHYECKHHA KOMILIEKE);
- JleKiu-BU3yaTH3AIHH;
- Pa3bop mpakTHYecKuX CHTyalnui (IpaKTHYECKHE 3aHATHS);
- PacuetHo-uccnenoparensckas pabora (KOHTpobHas paboTa).

6. TemaTnka KypcoBbIX IPOEKTOB

KypcoBble poeKTh! y4eOHBIM IITAHOM HE IIPE/lyCMOTPEHBL.

7. KonTpoabHble paboTsl
KourpossHbie paGoThl y4eGHBIM IIJIaHOM HE NIPEyCMOTPEHEL.

8. Ouenka pe3yIbTaTOB 0CBOECHHS JHCHMIIHHBI

8.1. Kpurepun OlEHHBAHHMS CTENEHH IONHOTHl M KadyecTBA OCBOGHHS KOMIICTGHIHH B
COOTBETCTBHH C IITAHHPYEMbIMH pe3yIbTaTaMM 00y4eHHs IpuBeieHbI B [Ipunoxenny 1.
8.2. PeiiTuHroBas cucTeMa OLCHHBAHHA CTENEHH TOJHOTHI H KA4eCTBA OCBOEHHS KOMIIETEHIMI

obyyaromuxcs 09HO#, 04HO-3a049HOMN HOPMBI 06yUeHHs NpeacTaBieHa B Tabmuie 8.1.

Tabmmna 8.1
Ner/m | Bunel MeponpuATHii B paMKax TeKYLIEro KOHTPOIIs | Koauuectso 6annos
| Tekymas arrecTalus




PaGoTa Ha TeKLHAX 5

1.1

1.2 3ammTa NpakTHYeckHx pabot 15

1.3 KoHnrpoasHas pabora 5
HUTOI'O 3a nepByro TEKYILYIO aTTECTALHIO 25

2 Tekyllas aTTecTalus

2.1 PaGoTa Ha nekumax 3
2.2 3aluTa npakTuyeckux pabor 15
2.3 TectupoBanue 5
HUTOI'O 3a BTOpYIO TEKYILYIO ATTECTALIHIO 25
3 Tekymas aTTecTalHus
3.1 Pabora Ha nexumax 10
32 3amura npakTHYeCKuX pabot 25
3.3 OK3aMeH 15
3.4
HUTOI'O 3a TpeThIO TEKYIIYIO aTTeCTALUIO 50
BCEI'O 100
9. YuebHo-MeToaH4YecKOe H HHPOPMALHOHHOE 00ecnedyeHne HCIHILIHHLI
9.1. IlepedyeHs peKkoMeHIyeMOH MUTepaTyphl peacrasiieH B [Ipunoxkenun 2.
9.2. CospemenHble npodeccHOHaIbHbIE 0Ga3bl AAHHBIX W HHOOPMAIMOHHBIE CIPABOYHEIE
CHCTEMBI:
Hudopmanmonnsie pecypcesl
1. DOnexTpoHHBIA Karanor/DieKTpoHHas OuGmHoTeka TIOMEHCKOrO MHJYCTPHANbHOTO YHH-
BepcuTeTa http://webirbis.tsogu.ru/
2. Hayuno-texnudeckas 6ubmmorexa ®I'BOY BO «YI'HTY» u ®I'BOY BO «TrooMeHckni
HH/yCTpHAILHBIH yHuBepcuTeT» http:/bibl.rusoil.net
3. Hayuno-rexnudeckas Oubmmoreka ®I'BOY BO «VYI'TY» u ®I'BOY BO «TiomeHckwit
HHYCTPHAIBHBIH yHUBepcuTeT» http:/lib.ugtu.net/books
4. basa nannsix «Hayunas snextponnas 6ubmoreka eLIBRARY.RU» (an.moamucy)
5. 000 «9BC JIAHb» www.e.lanbook.ru
6. OOO «M3narenscteo JJAHB» www.e.lanbook.com
7. basa panueix KoHcyneraHT cTyaenta «DnekTpoHHas 6HONHOTeKa TexHuueckoro BY3a»
http://www.studentlibrary.ru
8.  DnextponHO-OuGmmMoTeunas cuctema «[PRbooks» http://www.iprbookshop.ru/
9. Hauwnonansuas snexTpoHHas 6HGIMOTEKa (Yepe3 TEPMUHANIBI I0CTYIIA)
10. OO0 «Dnexrponnoe usgarenseTBo FOPANTY www.urait.ru
11. Dnexrponno-6ubauoreunas cucrema BOOK .ru https://www.book.ru
9.3.

JInnensnonHoe M CBOOOIHO PACIPOCTPaHSEMOE IIPOrpaMMHOE OOeclieyeHHe, B T.d.

oTedecTBeHHOro NpousBocTaa: 1C [Ipennpusrue (yuebnas Bepcus); KOMITAC-3D LT 12v (yue6uas
Bepcus); AutoCAD 2017 (yueGmas Bepcmst); Scilab (Gecmmatmas uporpamma); Free Pascal
(6ecnimaTHas nporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. MaTepuajabHO-TeXHHYECKOe o0ecnedeHne THCIHILIHHbI

[lomemenns s mnposeneHHs BceX BHAOB paGOTEI, NPETYCMOTPEHHBIX YYeGHBIM IIAHOM,

YKOMIUIEKTOBaHbI HEOOX0UMBIM OGOPYJIOBaHHCM H TEXHHYECCKHMH CpEeJACTBAMH oﬁy%mm.
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Tabnuma 10.1

Ne [Tepeuens oGopynoBaHms, TlepeueHs TEXHHUECKHX CpeCTB 00y4eHHs, HEOOXO0IUMBIX /115 OCBOCHHS
1'[/;'[ He0oO0X0IUMOTO AJ1A OCBO€HHA JHCLHHILTTHHBL
JMCIMILTHHBI (1eMOHCTpalHOHHOE 000pYA0BaHHE)

ayn.209. VuebGnas aymuropusa s
npoBeleHMA  y4eOHBIX  3aHATHH. | MoHOGNOKH, IpoekTop Sanyo, MYJbTHMEIHHHBIH 3KpaH, NepCOHANLHbI
AynuropHas  (MesoBag)  IOCKa, | KOMITBIOTED, KOJOHKH

1 TpUOyHA IS YTeHHs JIEKLHH, CTOJBI,
CTYJIbsl, CTOJIbI KOMIILIOTEPHBIE, CTYJI
KOMNBIOTEPHBIH KpyTAlmiica, mkad
METa/UIM4ECKU i

11. MeToanveckne ykasauus no opranmsamuua CPC

11.1. MeToaudeckne yKa3aHus M0 MOAr0TOBKE K NMPAKTHYECKHM 3aHATHSM.

Ha mnpaxktudeckux 3aHATHAX 00ydYaiommecs HM3yYalOT METOAMKY M BBIIOJHSIOT THIIOBBIE
pacuersl. [l sexruBHON paboThl, 06yyarommecs IOIKHEI HMETh MHKEHEPHBIE KATbKYJISTOPHI H
COOTBETCTBYIOIIME KaHIEIAPCKHE NPUHALIEKHOCTH. B mpouecce MOATOTOBKH, K NPaKTHYECKHUM

3aHATHAM OOYYaoIHecs MOTYT MOJYYHTh KOHCY/IBTALMIO y Tpenofasarteas. Ha mpakTHuecKoM
3aHATHH HAJIMYHE KOHCIIEKTA JIEKIHI 0053aTelbHO.

11.2. MeToanyeckne yKa3aHusi 10 OPraHH3ALHH CAMOCTOATEILHOMN paGoThI.

Camocrosrenshas pabora oOydalomuxcs —3aKiio4aeTcs B TONYHEHHWH 3ajaHuil vy
NpETIOaBaTels JUlsi OCBOCHHS HMHIWBHIyalbHO. IlpemonaBaTens Ha 3aHATHH JaeT pPeKOMEHJAIMH
HeOOXONMMBIE /Ul OCBOGHHMS MaTepuaza. B Xxoze camocTosTensHON paGoTsl oby4arommuecs
3aKpEIUIAIOT TEOPETHYECKUH KypC M TOTOBATCA K IPAKTHYCCKHM 3aHsTHAM. OOydaroluecs JOIKHEI

NOHWMATh XOJ TNPAKTHYECKOH paboThl, 3HATH ONpEJENCHHs H TEPMHHBI, HCIOIb3yeMble IpPH
BBIIIOJIHEHHH NIPAKTHYECKO# paboThl
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KAPTA
obecre4eHHOCTH JUCIMILIHHDI y4e0HOi i y4e0H0-MeToIHIecKol INTepaTypoil

Hucunnausa PACYET M KOHCTPYUPOBAHHME BYPOBOI'O OBOPYIOBAHUS

Koy, nanpasnenne noarorosku 21.03.01. HE®@TET'A30BOE JIEJIO

Ipoune IKCIUIY ATALIAA U OBCJYKUBAHUE TEXHOJIOTHYECKHX OFBEKTOB
HE®TEI'A30BOTI'O ITPOMU3BO/JICTBA

HasBanue yueGHoro, yae6HO-MeTOAHYECKOTO H3IAHHA, Komu- | Kowrun- | O6ecne- | Hanmume
aBTOp, M3IATENLCTBO, BHJ W3JAHH, MO/ H3AaHUA YECTBO | renT 06y- | YEHHOCTH JIeK-
IK3eM- |yajommxes, | 06y4al0- | Ttpounoro
3€M- | pcnonp3y- | IMXCA | papuaHTa
A= jomux yka- | JIATEpa- B OBC
poB B 3aHHYI0 Typo#,
BUK | nurepary- % (+/-)
Bouapunkos, B.®. Cnpasoysyk MacTepa 110 peMOHTY Hedreraso- http://e
BOTO TEXHOJIOr4eckoro obopynoanus. ToM | [DneKTpoHHbIH pe- | Janbo
cype] : yueGHoe nocobue / B.®. BoyapHHKOB. — DIEKTPOH. AaH. ok.co 25 100 +
— Bomnorna : "Uudpa-Hmxenepus", 2016. — 576 c¢. — Pexum j10- m
cryna: https://e.lanbook.com/book/80336.
Bouapuukos, B.®. CnipaBouHuK MacTepa 110 PeMOHTY He(Teraso- 6
BOTO TEXHOJIOrHUeckoro oGopynosanus. Tom 2 [nekTponHsiit pe- |http://e
cype] : yueGHoe nocobue / B.®. BouapHukoB. — DJIEKTPOH. JaH. .lanbo 25 100 .
— Bonorna : "Hadpa-Huxenepus”, 2016. — 576 c. — Pexum n0- | ok.co
cryna: https://e.lanbook.com/book/80337. m
Texnonorust Sypenus HedTAHBIX i ra30BBIX CKBAXHH : yqeGHMK 2+

AIA CTyeH- TOB BY30B. — B 5 1. T. 5/ mox o6, pex. B. I1. Os- http://e 00
uMHHHKOBA. — Tiomensp : TroMHI'Y, 2014. — 322 c.- Pesxum no- | lib.tso 25 1 +
cryna: http://elib.tyuiu.ru/wp-content/uploads/2014/11/114 5.pdf gu.ru

TexHomorus u Texnuka 6ypenus. B 2 uactax. Yacts 1. I'opHbie no- s
POkl 1 OypoBas TexHuka [DneKTPOHHBIH pecype] : yaeGHOe nocobue ltp_ ¢
/ B.C. Boiitenko [u ap.]. — DnekTpoH. aaH. — Munck : Hosoe 3ua-

.ok.co 25 100

Hue, 2013. — 237 c. — PexuM JocTyna: +
https://e.lanbook.com/book/5426. m

Kpeu, B.I'. Byposoe oGopynosanue: yueGHoe nocobue [Snexrpon- —

HbIH pecypc] : yueGHoe nocobue / B.I". Kper, JI.A. Capyes, B.I". _tm'_lan.bo

JlykbsHOB [ 1p.]. — DnekTpoH. aau. — Tomck : TITY (Tomckmit ; K 100
nonuTeXHHYeckuil yauBepcuter), 2011, — 121 ¢. — Pexum JIoCTy- 0%.C0 25 +
na: https://e.lanbook.com/book/10297 o

Pacuer u koHCTpyHpOBaHHe He(Tera30npoOMBICIOBOTO obopynosa-

HUA | METOJMYECKHE YKA3aHHA 10 H3YUEHHIO AUCIMILIMHE «Pacyer

¥ KOHCTPYHPOBaHHE HE(TEra30MPOMBICIOBOro 060PYA0BAHIA» s

Beex (opm o0yuenns Hanpasienus 21.03.01 «Hedrerasopoe ne-

J10» MpodHIIb «DKCIUTYaTalys 1 06CITyKHBaHHE TEXHOTOTHIECKHX

00BeKTOB HehTerasoBoro NPoOM3BOACTEAY (ypoBeHs Gakanaspuara) htto://

/ THY ; coct. B. B. INetpyxus. - TroMeHs THY, 2017. - 14 ¢c. - _ttp__

http://webirbis.tsogu.ru/cgi- \fveblrb
bin/irbis6dr_plus/cglitbis_64_fLexe?C2|COM=D&I2IDBN-READ |1508 | 25 100 -

B_FULLTEXT&P21DBN=READB&Z211D=15811214053141514
13&Image_file_name=%5C2017%5C17-

1514%2Epdf&Image_file mfn=249807&IMAGE_FILE DOWNL

OAD=0&IMAGE_DOWNLOAD_TEXT=I#search="622Pacuet%

201%20KxoHCTpYHpOBaHHE Y62 06yposoro%2006opynopanns%20M
eroanyeckne%20YKA3ZAHU %22




['eomeTpuueckue u npouHOCTHEIE pacueTsl 06opynoBaHHs GypoBoii
YCTAHOBKH : METOAMYECKHE YKA3aHHA K NPAKTHYECKHM U KOH-
TPOJBHEIM paboTaM o AuCLUILTHHE "Pacyer u KOHCTpYHpOBaHHe
Oyposoro oGopyaosanus" s CTYAEHTOB HamnpaBJIeHHUS MOr0TOBR-
ki 21.03.01 "Hedrerazoroe neno" npoduns "IkcruTyatanms u 06-
CIIY’KMBAHHE TEXHONIOTHIECKHX 0OBEKTOB He(TerasoBoro npous-
BozCcTBA" Beex hopm obyuenus / TUY ; coct. E. FO. MocksuHa. -

Tromens : TUY, 2018.-27c. - puc., Tabu. - ht_tg://elib.ggiu.ru/w-
content/uploads/data/2018/09/03/18-60.pdf
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