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BBEAEHHUE

KypcoBoe npoektupoBanue no auciuimHe «lIpoekTupoBaHue mnoabeMHO-
TPAHCIIOPTHBIX, CTPOUTENIbHBIX, JIOPOKHBIX CPEIACTB U  O0OpPYIOBaHUS
(IIIITCCuO) ciocodbcTBYET 000OIICHUIO U 3aKPETUICHUTO0 TCOPETHUCSCKUX 3HAHUM
CTYJICHTOB W NPUBUBACT UM HABBIKM CAMOCTOSITEJILHOTO PEIICHUS WHXKEHEPHBIX
3a/1a4 Ipu pa3pad0TKe KOHCTPYKIMK COOPOYHBIX €AMHUI] M MAIIIAH.

[Ipu BeIMOHEHUN KypcoBoro npoekra no [IIITCHCuO cryaeHT ucnonbs3yer
['OCTsl, cHopaBOYHYK JIUTEPATYPY, H3Yy4a€T M MPUMEHSET COBPEMECHHBIC
KOHCTPYKIIMM MAIllMH M JIyYIIHE JOCTHUXKEHUS B OOJACTH OTEYECTBEHHOTO U
3apyOeKHOr0 MallMHOCTpoeHus. JlanbHeliliee pa3BUTHE TMOMYYalOT HaBBIKU
BBITIOJTHEHUS YEPTEKEHM, PaCUETOB U COCTABJIEHUS TEKCTOBBIX KOHCTPYKTOPCKHX
JIOKYMEHTOB.

OOBeKkTaMu MPOECKTUPOBAHUSI SIBJISIIOTCS TPY30MOABEMHBIC, CTPOUTEIIBHBIE U
JIOPO>KHBIC MAIIIUHBI.



1 HEJb U 3AJIAYU BBIITIOJTHEHUA KYPCOBOI'O ITPOEKTA

KypcoBoil mnpoekT — camocrosiTenbHas paboTa ydamierocs, KoTopas
IpeIyCMaTpUBaeT CHCTEMATU3ALMI0, 3aKpEIUIEHHE W YIIIyOJIeHWE 3HAaHUM 10
KOHKPETHON AUCLUILIMHE.

B npouiecce BBINOJIHEHUS KYPCOBOTO IMTPOEKTA CTYAEHTY HE0OOX0IUMO BbIOpaTh
HauboJiee palroHaIbHOE PElIeHHE MOCTaBICHHON Tepe]] HUM 33/1a4d U MOKa3aTh
YMEHHE T0JIb30BAThCsl YUCOHBIMH MOCOOUSMHU, CIHPAaBOYHUKAMH, MMEPUOTUIECKON
JUTEPATYPON, a TAKXKE MaTepuajgaMu MPOEKTHBIX OPraHU3aluid U MPOU3BOJICTB.
Pemenus, mnpuHUMaeMble B KypCOBOM MPOEKTE, JODKHBI  OTJIMYAThCA
IPOTPECCUBHOCTBIO M, B OOJIBIIMHCTBE CIy4aeB, MPUBOAUTH K IOBBIIICHHUIO
MPOU3BOAUTEIILHOCTH TPYAa.

KypcoBoil IpoeKT, Kak €IMHbI KOMIUIEKC 3a]a4, TECHO YBA3aHHBIX MEXIY
co0oii, 3aBeplIaeT MOJArOTOBKY CHEIHMAIUCTa MO JAaHHOM JAMCHUIUIMHE W
CHOCOOCTBYET MOCIENYIOIIEMY YCIIEUTHOMY BBIITOJIHEHUIO JUIUIOMHOTO MTPOEKTA.

Takum 00pa3oM, BBINOJIHEHHE KypCOBOTO TPOEKTa SIBISETCS BaKHBIM
IOJATOTOBUTENIBHBIM 3TAllOM K JHWIUIOMHOMY HpOEKTHpoBaHU0. He uckiroueHa
BO3MOYKHOCTb TOT'O, YTO JIWIIJIOMHBIA IIPOEKT SIBISAETCS JANBHEUIIMM pPa3BUTHEM
KypCOBOIO TIPOEKTa. BaXHOW OCOOEHHOCTBHIO KYypPCOBOTO MNPOEKTHUPOBAHUS
ABJIAETCSI €r0 NPAKTUYECKas 3HAYMMOCTb, T. €. BO3MOXKHOCTH IOCJEAYIOIIErO
UCIIOJIb30BAaHUSL ~ PE3YJIbTATOB  NPOEKTHUPOBAHUS B  YCIOBUSX  PEATbHOTO
pOU3BOACTBA. B 4YacTHOCTH, LENECOO0pa3HO OCYIIECTBIATh MOACPHU3ZALUIO
MalIuH 1 000pyAOBaHMS, HAXOASIIMXCS B SKCILTyaTallUuu.



2 OPTAHM3ALIMA PABOTHI ITPU BBIIIOJTHEHUU KYPCOBOI'O
IHPOEKTA

Y4eOHBIM TUIAaHOM ISl BBITIOJIHEHHSI KYpPCOBOTO TPOEKTa IO KOHKPETHOM
JUCLUIUIMHE TPEAYCMOTPEH OMPEACTHEHHBIN mepuod BpeMeHu. Ha mporshkeHnn
ATOr0 BPEMEHHM KaXJIOMYy YYalIEMyCs BBIJIACTCS WHIWBUIYAJIbHOE 3aJaHUE HA
KYpPCOBOM MPOEKT, MPOBOJAUTCA BBOJHOE 3aHITUE, OCYLIECTBIISIOTCA TPYIIIOBBIE U
WHJMBUAYAJIbHbIE KOHCYJIbTAIUH, & 3aTEM IPOU3BOANUTCS UHANBUTYAIbHbBIN IPUEM
Y 3all1Ta KypCOBOT'O IIPOEKTA.

Bce nepeunciieHHbIe MEPOTIPUSTHUSL BBIOJIHSIIOTCS PYKOBOJIUTEIEM IPOEKTA,
KOTOPBIN SIBISETCS BEAYIIMM IIPENOAABATEIEM IO JAHHON JUCIHUILIIMHE.

OO61mue TpedoBaHusl, MPEAbIBISIEMbIEC K 33/IaHUIO:

— KOHKPETHOCTH BOTIPOCOB, MOJIEKAIIUX pa3padOTKeE;

— TOJHOTAa MCXOJHBIX JaHHBIX, HEOOXOIUMBIX JJIsI BBIIOJHEHUS KYpPCOBOIO
MPOEKTA;

— MPOTPECCUBHOCTH BOIIPOCOB, pa3padaThIBAEMbIX B KyPCOBOM MPOEKTE U UX
COOTBETCTBHE COBPEMEHHOMY YPOBHIO PAa3BUTUSI HAYKU U TEXHUKH.

3aJjaHi€e BBIIACTCA HAa BBOJHOM 3aHSTHUH, HA KOTOPOM OCBELIAIOTCA TAKKE
CBEJICHUS O 3aJ]a4ax KypCOBOTO IPOEKTA IO IAHHOM TUCIUIUIAHE, €r0 3HAYCHUU JIJIA
MOJATOTOBKU CIIELMATIMCTA W JUISI TOCJHEAYIOIIETO BBINOJHEHUS JIUIIJIOMHOIO
MIPOEKTa, yAENAeTCS BHUMaHUE 00bEMY U COJIEPKAHUIO TTPOEKTA, a TAKKE METOJIUKE
€0 BBIIIOJIHEHHS.

KypcoBoii mpoekT BkiIouYaeT Tpaduyueckuii wmarepuad U PacyeTHO-
MOSICHUTENBHYIO 3anucky. PaboTa Hax rpaguyeckuM MaTepuaioM U COCTaBIICHUE
pPacUYEeTHO-TIOSICHUTEIHbHON 3aITMCKU JIOJDKHBI BECTUCH TTApAJIEIBHO, TaK KaK BHIOOP
TE€X WM UHBIX PEIICHUN, OTPaKAaEMBbIX Ha udepTexkax, HeoOOXOIUMO TPOBEPATH U
YTOYHATH pacyeTaMH.



3 METOAMYECKHUE VYKA3AHUSA 11O BbIITOJIHEHUIO
KYPCOBOI'O ITPOEKTA

3.1 Ooue cBeaeHUs

PabGoty Hag mpoekToM creayeT HayaTh C H3YYCHHS PEKOMEHJIOBAHHOM
muteparypel U ['OCToB 1o [gaHHOMY BHAY MAaIlMH, O3HAKOMHTBCS C
KOHCTPYKIUSAMHU aHAJOTUYHBIX CYIIECTBYIOIINUX MAIIUH, TCHICHIUEH UX Pa3BUTHS,
00J1aCThIO UX IPUMEHEHUS.

[Tocne n3y4yeHust peKOMEH0BAHHOM JIUTEPATyphl CIEAYET AATh KPATKUM 0030p
COCTOSIHMSI ITPOM3BOJCTBA MAIIUH MIPOEKTUPYEMOIO TUIIA U pa3paboTaTh TEXHUKO-
HKCIUTyaTalMOHHbIE TPEOOBaHUSI.

[Tpu o0ocHOBaHMHU BUAOB MalllMH, THUIIA €€ IPUBOJA, CUCTEMBI YIIPABJICHUS U
T.II. HEOOXOJIMMO OXBAaTUTh KOMILJIEKC BOIPOCOB:

1) NOpOM3BOACTBEHHBIX, TAaKWX KaK IIOBBIIIEHUE MPOU3BOAUTEIBHOCTH,
TpeOOBaHMS K IPOIYKIMHU, 00ECIIEYEHNE KayeCTBA, CHUKEHUE OTXO/I0B U T.I1.;

2) TEXHOJOTMYECKUX, CBA3AHHBIX C M3TOTOBJICHHEM U SKCIUIyaTaluen
MalluHbl, yHU(UKAIMEHd  fgeTtasedl MW y3JI0B, MX  arperaTupoBaHUEM,
PEMOHTOIPUTOTHOCTBIO;

3) obecnedyeHre BO3MOXHOCTH aBTOMAaTU3allMM BBIMOJHEHUS pabdoydnx
IIPOLIECCOB, BKJIIOYAs BO3MOXKHOCTh aBTOMAaTHUYECKOM 3arpy3kd WIM pasrpy3Ku
MaIIMHbI, aBTOMAaTHYECKOI'0 PETYJIMPOBAHUS IIPU HAJTMUUU OOpPaTHOM CBS3H;

4) conManpHBIX, TAKMX KaK OOJIErYeHHE TPyAd, CHH)KCHHE YpPOBHS IlIyMa U
BUOpAINH U T.I1.;

5) 9KOJIOTUYECKHX, TAKMX KaK HCKIHOYEHUE 3aCOPEHUS BO3/1yXa, BOJBI U TPYHTa
BpEAHBIMM Ta3aMH M HCIAPEHUSAMH, BPEAHBIMH JUISI OKPY)KAIOIIEW Cpenbl
KUIKOCTSMHU Y NBUIEBUIHBIMU YaCTUIIAMH, OTXOJaMHU TPOU3BOICTBA U T.II.

Jlanee Ha ocHOBaHMM 3aJaHusi OOOCHOBBIBAETCS BBIOOpP THUMAa padoOyero
000OpyI0BaHUs, TUIA X0Aa, IPUBOAA U CUCTEMbI YIIPABICHHUS.

PacueTHas yacTh MpOEKTa HAYMHAETCS C ONMPEEICHUs MapaMeTpoB paboyero
o0opy0BaHUsl MCXOAs W3 JaHHBIX 3anaHud. ColepkaHUE pacyeTHOM 4YacTu
MPUBEAECHO HA IPUMEPE IKCKABATOPA.

Cmamuueckutl paciem BKIIOYACT B ce0sl OMpeIesICHUE Beca MPOTUBOBECA U
pacder TpexX BUIOB YCTOMYMBOCTU: pabodeil, TPAaHCTIOPTHON W COOCTBEHHOMW ISt
JKCKaBaropa. [Jlnsg  3eMIIEpOMHO-TPAHCHOPTHBIX  MAlIMH  CIEAYET HAWTH
HauOONBIINK yroJl MoJAbEMa MAIIMHBI B pabodyeM M TPAHCIOPTHOM pexUMax, a
TaKKe MpeAeTbHbINA MOMEpPEeUHbli YKIIOH IpH paboTe Ha Kocorope. s ckpenepos
JOTIOJTHUTENBHO OMNpENENseTcs YCTOMYMBOCTh Mpu noBopoTe. [lnsg kaxmoro
pacueTHOro ciydas HEOOXOAMMO JaTh pAacueTHYI0 CXEMy B OIpeAeIeHHOM
MacmTade ¢ ykazaHUEM CUII U UX TIeUeH.

Pacuem conpomuenenuii npu pabome. JIns 3eMIEpOUHO-TPAHCTIOPTHBIX
MalIuH MPOU3BOIUTCS TATOBBIN pacyeT AJid IiTyOouHsl pe3anus 5, 10 u 15 cu Ha Tpex
IpyHTax: IJIMHE, CYTJIMHKE U necke. [1o moimyyeHHbIM TaHHBIM CTPOSTCS Ipauku
3aBUCUMOCTH CHJI CONPOTHUBIICHUS KOIAHUIO OT TOJIIMHBI CTPYXKKHM IS Pa3HbIX



IPYHTOB W 3aBUCUMOCTH MPOU3BOAUTEILHOCTH OT JaJbHOCTU IEepeMEelIeHUs
TpyHTa.

JInst TUIpaBIMYECKUX HKCKAaBAaTOPOB JIOJKHBI OBITH OINpPEEIECHbl AKTUBHBIC
yCWJIMS Ha 3yObsIX KOBIIA MPH KOMAHWHM MOBOPOTOM PYKOSITU M KOBILA, a TAKXKE
pEaKkTUBHBIE YCWINMA B UWJIMHAPAX CTPEIbl M KOBIIA MPU KOMAHUU MOBOPOTOM
PYKOATH U PEaKTHBHBIC YCUJIUS B IMUIMHAPAX CTPEJIbl U PYKOSTH MPU KOMAHUH
OBOPOTOM KoBIIA. CTposITCS rpavKy 3aBUCUMOCTH PACUETHOTO YCUIIMS KOIIAHUS
OT yrja TMOBOpOTa PYKOsATH (KOBIIA), pacUCTHBIC YCWIIHS CPABHHBAIOTCS C
(baKkTHYeCKUMHU, T.€. CONPOTUBIICHUSIMH, OKa3bIBAEMBIMH TPYHTOM KOIAHUIO.

Onpedenenue Hacpy3ok Ha pabouee 0060pyooganue IS 3EMIIEPOIHO-
TPAHCIOPTHBIX MAILIMH MTPOU3BOAUTCS JIJIi HOPMAJIbHBIX YCIOBUIM paOOThI B TPYHTE
OTIpEJICTICHHON KaTerOpuu U BKIIIOYAET B ce0s1 ONpeAeICHUE YCUITNHI, IEHCTBYIOIIUX
Ha pa0ounii OpraH B pa3InYHbIX PEKUMaX pabOThI, yCUIIUI 3arny0JIeHus U TOAbeMa
pabouero opraHa, KpUTUYECKUX YCUIIMH 3aray0iieHus U nojabema. s ckpenepos
JOTIOJTHUTENBHO CIEAYET HAUTH YCUIINSA OTKPBIBAHUS 3aCJIIOHKH U Pa3rpy3KHU.

IIpounocmnou pacuem Nerany, yKa3aHHON B 3aJJaHUM HaYMHAETCS C BbIOOpa
pacyeTHbIX TMOJIOKEHUM, MX H300paxkeHuss U noapoOHoro onucanus. Jlaiee
BBIYEPUYUBAIOTCSI PACUETHBIE CXEMBI MOJTHOCThIO COOTBETCTBYIOLIUE KOHCTPYKUUU
MalIMHbl U BBIOPAHHBIM PACUETHBIM IOJIOKEHUAM, ONPENEISIOTCS Harpy3ku Ha
pabouee 000pyI0BaHUE U PEAKLIMU B IIAPHUPAX U ONOPAX, CTPOSITCS AMIOPHI yCUIIAN
¥ MOMEHTOB M BBIOMpAETCs OnacHoe ceueHue. BpiOpaHHOE 171 pacuera cedyeHue
BbIUEPUMBAETCA B MacliTabe C MPOCTABIECHUEM BCEX Pa3MEPOB, ONPEAEIAIOTCA
HAIpsDKEHUS. B €ro AJIEMEHTaX U CPaBHUBAIOTCSA C JOMYCTUMBIMH. /[ TOYHOTO
orpeneneHuss HauOoJiee Harpy>KEHHOW TOYKH CEYEHHUS HEOOXOAMMO MOCTPOUTh
SMIOPHI HANPSYKEHUI B TaHHOM CEYEHUH.

Pacuem npusooa paboueco obopyoosamnus BKIIOYACT B ceOs ONpPEICIICHHUE
napamMeTpoB NPHUBOJIAa TJTABHOTO paboyvero ABUKEHUS MaIIUHbBL. J{J1s S3KCKaBaTOpOB
3TO JBWKEHUE KOMAHUA: IOBOPOT PYKOATH MPSAMONM M OOpaTHOW JIOMaThl;
nepeMenieHre KoBla aparjaiiHa. JlJis morpy3dyMkKoB 3TO MOIBEM CTPENbl MpU
OTpBIBE KOBIIIA C TPYHTOM OT MaccuBa rpyHTa. Jljig Oyib103epoB U aBTOTPEAEpOB
3TO TOABEM M OIyCKaHWe oTBaja. i CKpemepoB — MOABEM KOBIIA WU
BBIJIBIJKCHUE 3aJHEN CTEHKH NPU NPUHYAUTEIBHOM pasrpyske. [nsg mammH ¢
TUAPABIMYECKUM TMPUBOJOM IO HAWJEHHBIM paHEe YCWIUAM M H3BECTHOMY
paboueMy JaBICHMIO OINpEAeNseTcs IuaMeTp LWIMHApPA U OKPYIJSeTcs 10
OnvKalIero OOJBIIEro Mo HOpPMaJbHOMY psiay. [lanee BbiOMpaeTcs CKOPOCTh
NEepEeMEIIEHHs IITOKA U OINpeAesieTcs] He0OXOAUMBIN pacxo padoueit KUIKOCTH
(mpou3BoaUTENBHOCTH Hacoca). [10 U3BECTHBIM JaBIEHUIO U POU3BOJIUTEIBLHOCTH
clieyeT no1o0paTh HACOC U PaCIPECIUTENb.

B nanbHeliniem BbIOMpaeTcs AMaMeTp TpyOONpPOBOIOB M PACCUUTHIBACTCS HA
MPOYHOCTh TOJIIIMHA MX CTEHOK, OMpeAensercs mionanab (uibTpoB. B koHue
pacuera onpeAestoTCs MOTEPU JIaBJICHUS B THAPOCUCTEME (MECTHBIC U 110 JJIUHE).

Jns MalmMH ¢ MEXaHWYECKUM IPUBOAOM CIEAYeT pacCUMTaTh KaHAThI,
pa3mepbl 0apabaHOB, TOJIIIMHY UX CTEHOK, ONIPENEIUTh NEPeIaTOYHbIe OTHOLLIEHUS
oT ABuraresns Kk 0apabany. Ecnu nis npuBoga 6apabaHa UCHONB3YIOT THAPOMOTOP



(3JIEKTPOMOTOP), TO CIEAYET €ro mojaooparh (C yKazaHHUEM MapKu) U paccUUTaTh
MOTITHOCTb.

3.2 [Ipumep pacuyera

Pacuyer paboyero o6opynoBanusi.

[udposoit Marepuail 3aMMCTBOBaH u3 BBIIIOJIHEHHOTO
BHUUCTpoitnopmamieM U TBEpCKUM DKCKABAaTOPHBIM  3aBOJOM  pacuera

skckaBaropa Mojenu 20-3324 tpethbeit pazmepHoi rpymisl o OCT 22894-77.

Ta6nuna 3.1 - VicxoaHble TaHHBIC 71 pacyeTa 3KckaBatopa D0-3324

Kareropuu pa3padaTbiBaeMbIX IPYHTOB I — 111
BMmectumocTts koB1Ia, M3, 1Sl TPYHTOB:

| — II kaTeropuu 0,5

111 kaTeropun 0,4
[Tpo10KATETEHOCTD ITUKJIA TIPH KOTIAHWH B OTBAJI, C 16
YacToTa BpalieHusi HoBOpoTHOM matdhopmsl, 1/c 0,94 (9 06/mun)
HawnbompImas rimyOrHa KonaHus, m 4.2
HauOouibiias BBICOTa BBITPY3KH, M 4,7
Haunbonbiias ckopocTh NepeiBUKEHUS, KM/4 18

Onpeodenenue MowHoCcmu 0gucamens u napamempos 2uopoobopy008aHusl.

MoIHOCTh HACOCOB IO YAEHbHOW JHeproeMkoctn komanus, N (Bm),
ompefeNnsieM B 3aBUCUMOCTH OT Ko3(Q(dHIMEeHTa YIEIbHOTO COMPOTUBICHUS
xonanuto K (I1a) no hopmyie:

_ kOlekH (31)

tKOHkanOHan

r/Ie MPUHAMACM:

Ok — BMECTUMOCTb KoBIIa k=0, 5 »°

Ko1 — KO3 UIMEHT YICIEHOTO COPOTUBIICHUS KOTTAHUIO;

K, — Ko punmeHT pazpeIxiaeHus rpyHra, kp = 1,3;

k., — ko3¢ hunMeHT HarmoHeHus KoBia, kn = 1,1;

twon — BpeMst Komanus, s, = 0,3 t, =0,3-16 = 5,0 ¢;

Nxon — KIIJ| cucTemMbl MOBOPOTA PYKOSITH WM KOBIIA, #xon = 0,8;

Nnp— K] crionb3oBaHusi MOITHOCTH MPUBOAA, #,, = 0,8.

[ToxpcTaBuM 3TH TaHHBIE, OMIPEACIIUM MOIITHOCTD, HEOOXOUMYIO MPU KOTIAHUH
rpyHToB Il kareropuu:

N = 42,3 kBt

Mo1HOCTh IPUBO/IA Hacoca HaiaeM no hopmyJe:

8



N
Nyp = ;z 47 kBt

rae n=0,9 KII1/] nacoca

Hcxonas u3 He00X0AUMOUM MOIITHOCTH, BHIOMPAEM AU3EIbHbBIN IBUTAaTEIh MAPKU
CM/I-14 momHOCTBIO 55 kBm nipu yactote Bpamenus 1700 o6/mum.

B nmanpHeMmmx pacyeTrax MOPOBEPUM JIOCTATOYHOCTh YCTaHOBJIECHHOM
MOIIIHOCTU JJIi COBMEIICHMS Olepanui, oOecreueHHus TpeOyeMOH JHHAMHKHU
MOBOPOTa U HEOOXOAUMBIX KauecTB. Pabounii 00beM TUIpOLMIMHAPA MOBOPOTA
PYKOSITU OTPENIeNIMM HMCXOJISl U3 PaBEHCTBa padOT TMAPOLMUIIMHIpPA U KOBIIA MO

bopmyie:

i = () 32)

rae D, — nmaMerp ruponiinHApa, M
L, — xox nopmHs, M.
[Tpunsis mo OCT 22-1417 - 79 xox mopuus Ly = 1,25 m, onpenenum auametp

THIPOIMINHIPA
_ Ay _
D, =2 ’—nLu 0,133 M (3.3)

[Tpuaumaem o OCT 22-1417-79 Gnwxaiuii OOJBIINKA TUaMETp ITUIUHIpa
Dy = 0,14 m = 140 mm. OnpenenuM najnee HEOOXOAMMYIO TOJady Hacoca IS
oOecrieueHus MOTPEOHOTO BPEMEHHU KOTIAaHUS

Q = =210 n/mun (3.4)

Kol

Jlst oOecrieueHns BO3SMOKHOCTH COBMEIIIEHHUS OTepaIuil ciaeayeT MPUMEHSTh
Ha YKCKaBaTOpe JBa WJIHA TPU pabOUMX HACOCa UJIM OJUH CIBOCHHBIN HACOC C ABYMS
HE3aBUCUMBIMU MTOTOKAMH paboyveit sKUIKOCTH.

[IpyHumaem 10 TIepegaBaeMoOM MOIIHOCTH W NOJA4Ye  CIBOCHHBIM
peryaupyeMblid aKCHAIBHO-TIOPITHEBOM HAcOC Mapku 223.25 ucnonHenus I.

XapakTepucTUKa 3TOr0 Hacoca clieyronias: MaKCUMaJlbHbIA pabouuii 00bemM
2 x107cm3 ; maBienne HoMmuHaNIBHOE — 16 MT1a; makcumanbHOe — 25 Mlla;
JManasoH peryiupoBanus — 2,4; yactora Bpauierus 1700 o6/ mun.

Pacuem naepysox na pabouee ob6opyoosanue.

Jlo BBIIOJTHEHHWS pacdyeToB pabodero 0O0OPYAOBAaHUS MPOU3ZBOIAT €T0
KOHCTPYKTUBHYIO TPOpPaOOTKy, TJE OIPEHeIsaioT IOTPEeOHBIC pasMephl s
oOecrieueHnsT 3aJlaHHBIX TIapaMeTpoB. Ha OCHOBaHWH ITOJIYYCHHBIX JaHHBIX
IIPOU3BOIAT ICKU3HYI0 KOMIIOHOBKY 3KCKaBaTOpa, OMPEICIISIIOT MOJIOKESHHUE BCEX
OCHOBHBIX COOPOYHBIX €JIMHUII, YCTAHABIMUBAIOT WX MaccCy, KOOPAMHATHI IICHTPOB
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TSOKECTH U CTaTHYECKWE MOMEHTHI OTHOCHUTENBHO TIaBHBIX oceld. J[ms ymoOcTBa
WCITOJI30BAHUS TTOJTYYCHHBIX PE3YJIbTATOB UX CBOJAT B TAOJIHIIHI.

[Ipu pacuere qaHHBIX, TPUHATO CIEAYIOIICE TOJIOKEHHUE TIIABHBIX OCEH: OCh X
MPOXOJIUT HA YPOBHE OMOPHOM MOBEPXHOCTH W HAIpaBJjcHA B CTOPOHY MEPETHETO
MOCTa; OCh Z HalpaBJieHa BBEPX MO OCH BPAIICHUSI TOBOPOTHOM MIaT(HOPMBI, OCh Y
HarpaBjieHa BJIeBO. KoOOpaMHATEI IIEHTPOB TSKECTH COOPOUYHBIX EAMHUI] paboUdero
o0opynoBaHUSl yKa3aHbl B Ta0nuie 3.2 TPUMEHUTEIBHO K TIOJIOKECHHIO,
MoKa3aHHOMY Ha puc. 3.1.

Bec skckaBaropa cocraBisier Go =125«H.

OCHOBHBIMH 3aJladaMH pacuera pabodero o0OOpYyIOBaHHUS —SBISIOTCS:
OTIpe/ieTICHNE YCUIMI KOTaHMs Ha PEXyIeld Kpomke (3yObsiX) KOBINA, a TaKkKe
Harpy3ok Ha pabodee oOOpyIOBaHHE, TOBOPOTHYIO IUIATGOPMYy H XOJOBOE
o0opy10BaHHUE U JIP.

Tabnuna 3.2 - Beca, KOOpJIMHATHI LICHTPOB TSAKECTU U CTATUYECKUE MOMEHTBI
OCHOBHBIX COOPOUHBIX €AUHUIL IKCKaBaTOpa

HamveHOBAHHE Bec | Koopoueate! nerTpa TomecTH, M | CTaTHdeckse MoMeHTEL RTw

cOopoIEE: eqHHHN | G K X ¥ Z My My Mz
[TopopoTHAR
mIaThopMa © 51,7 -l.194 -0,038 1,58 61,79 -19.4 81,7
MEXAHHIMAME
Xonosoe 4755| 0555 0 0615 | 264 0 2028
000pVI0BaHHE
Crpemac
THIPOIHMHEIpaME | 16,25 21 0 3.7 3412 0 61,15
CTPSTEL H PVEOATH
Pyxoats ¢ 462 | 55 0 43 254 0 10.87
THIPOITHIHEIPOM
Kopm 52 6.4 0 2.7 33,28 0 14,04
I'pyHT B KOBIIE 1.6 6.4 0 27 48.64 0 20,52

Lier

Pucynok 3.1 — KoopiuHaThI IEHTPA TSHKECTH MAITUHBI

HeoOxomumoe kacaTebHOE YCHUIIME Ha PEXYIIeH KPOMKE KOBIIA OMPEISIHM
o popMmyie:
10



P, =kubh=kyF (35)

Hcxonas w3 paBeHCTBA oObeMa KOBIIA W CHUMaeMoil CTpyXkH O.K.=l..FK,
OTKYyJla

F=q.Ku/ (IconKp) (3.6)
Pe3ynbTaThl pacueToB CBOAATCS B TAONUILY.

Ta6nuna 3.3 - Pe3ynbraThl pacuera yCUINN Ha PEXKYIIEH KpOMKE KOBIIIA IIPH
KOIIAHUHU TTOBOPOTOM PYKOSITH

- [TokazaredH 11 To9ek TpackIopHH
ObozHa- | Paauep- TPAckIOp

[TapaneTprs aemme | HocTL KOBIIA

lp|2p|3p |4 |p|6p | 7p
1110 YT B MAPOUAIHEIPAX | M |024|0.46|0.576 0.6 |0.56|0.4560.38
PYEQATH
ModeHT yCHUHA THAPOURTHEAPA | p 1 |y, |58.9] 113 [141.7[148.0] 138 [114.4] 035
PYEOATH
ILneqo pyrosta (G, = 4260xH ) ff M |-0.18{003|026]|043]|0.56|0.62 0,612
MonerT Beca ez pYEOATH G;._,f_f kHwm |-0.83(014] 1.2 |1.98]2.59]2.66|2.82
Bec koBIma ¢ rpvETOM G+ vy 52|67 |82 )97 |112)127|128
[L1e90 KOBIIA C TPYHTOM 13, M |-0.82|-004/ 0731141191 2.2 |2.24
MOoMEHT 0T Beca KOBIIA C TPYHTOM |G- [, | xHM |-4.27|-027| 6 |13.2|21.4] 28 |28.7
PezyneTHpVIOITHA MOMEHT 3G kHw | 64 |1131)1134. 51132 41113 8] 83,1 | 61.9
Kacareisoe yOmme KA pEAYINEH | p |y |207] 30 |46.4[45.7|302 289214

KpOMEES KOBIIA

Pacuerbl Ha yCTOMYMBOCTD

Takue pacueTbl BBINOJHSIOT IJI1 HECKOJbKHMX PACUETHBIX MOJOXeHW. B
Ka4yeCTBE MpUMeEpa MPOBEICH pacueT YCTOMUYMBOCTH SKCKABATOpA Il OJHOTO U3
MOJIOKEHUM MPU MOBOPOTE €r0 C IPYKEHBIM KOBIIOM HA BBITPY3KY. DKCKaBaTOp
(puc. 3.1) crouT Ha yKIOHE 5° B CTOpOHY CTpeibl, TOBOPOTHas riatdhopma
YCTaHOBJICHA MOIEPEK XOJI0BOTO 000PYI0BaHUS, KOBIII C TPYHTOM Ha HauOOJIbIIIEM
BBUJIETE MOJABEPHYT C MOMOIIBIO THAPOUWIMHAPA KOBIIA MTOJ PYKOSTH.

[{enTpoOEX)HBIE CHIIBI, BO3HUKAIOIIUE OT MOBOPOTA IIATHOPMBI, OTIPEICTUM
o gpopmyiie

F=mro?=(G//g)(nn/30)?=Grr292/(g/302)= 0,0904Gr (3.7)

rje M — macca cOOpOYHOM eAUHUIIBI, K2;
I — paaryc OT OCH BpaIleHUS TTOBOPOTHOWYACTH MAITHHBI JIO IIEHTPa TSHKECTH
COOTBETCTBYIOIIICH COOPOYHON €TUHUIIBI, M;
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(® — YaCTOTa BpAILLEHUs] IOBOPOTHOU miaTdopmsl, 1/c;
N — 4acToTa BpalleHHUs TOBOPOTHOM IIATPOPMBI, 00/ MuH;
G — Bec cOopouHO equHUIIbI, H,
J — YCKOPEHHME CHIIBI TSKECTH, M/C2,
JleiicTByto1IME TICHTPOOCKHBIE CHIIBI OyIyT PABHBI:
— Ha MOBOPOTHYIO TIaT()OPMY C MEXaHU3MaMU

F..=0,0904-51,7-1,195 = 5,58«H,

— Ha CTpeiy ¢ TUAPOLMINHAPAMHU

F.=0,0904-16,25-2,1=3,09«H;
— Ha PYKOSITH C TUAPOLIMIIMHAPOM KOBIIIA

F»=0,0904-4,62-5,5 = 2,3xH,
— Ha KOBII C TPYHTOM

F«+=0,0904-12,8-6,4 = 7,02xH
VY nepxuBaromuii MOMEHT ONPEAEIUM IO BEIPAXKEHUIO

M, =G, [(X,.. +B)c0s5°—Z, , Sin5°]+G4[Bc0s5°—Z,sin5°]+F,.,Z,.,
(3.8),

rae B — paccrostHue ot ocu BpaieHus 10 pedpa onpokuabiBanus, B = 1,15 wm.
[Toce moacranoBku nosryunm My = 179,353 kHm.
OnpoKuBIBAIOIIAN MOMEHT HAXOUM IO BBIPAKEHUIO

M, =G_[(I,-B)cos5*+ Z_sin5" |+ F,Z_+ G, [{sp —B::lc055°+zpsiu5°_u—FpEP +

+G, ., [(he: — B)eos5°+ Z,  sin5"|+F, Z, ..

B urore nonyuum Mo = 152,86 kH-m.
KoaddummenT 3anaca ycTolumBOCTH Hailiem 1o ¢popmyJie:

k,=M,/M,=179,35/152,86=1,18> [k,]=1,15.

AHaJIOTUYHBIM 00pa30M OTPEEISIOT YCTOMUYMBOCTh SKCKABATOPa JJIsl JPYTHX

pacyeTHbIX IOJOKEHUM. [l ciyyaeB HEIOCTaTOYHOM YCTOMYMBOCTH BBOIAT
JOTIOJTHUTENbHBIE IPOTUBOBECHI, U3MEHSAIOT YCIOBUS ONUpPaHus (HalpuMmep, ImyTeM
YCTAHOBKM BBIHOCHBIX OMOp). PacyeT OAHOKOBIIOBOIO 3KCKaBaTOpa BKIIIOYAET
Tak)Ke BbIOOP MOIHOCTH MEXaHU3MOB MEPEABIKEHNS U IOBOPOTA IUIAT(HOPMBI.

12



4 CTPYKTYPA KYPCOBOI'O ITPOEKTA
4.1 CTpyKTypa NOAACHUTEILHOM 3alIUCKH

[1osSICHUTENBHYIO 3alMCKy COCTABISIIOT IO YacTAM B IPOLIECCE PAaCUETOB U
OKOHYATETHFHO O()OPMIISIFOT B KOHIIC BBITIOJIHCHHUSI IIPOEKTA.

[losicHuTENBHAS 3aNIMCKA TOJKHA COIEPIKATD:

TUTYJIBHBINA JIUCT

3anaHue

AHHOTaUHs

Conepxanue

Beenenue

PacueTtsl 3a1aHHBIX MEXAaHU3MOB
3aKIO4YCHHE

Jlureparypa

[Ipunoxenus

Tumynousiii nucm SBASETCS TEPBOM CTAHULIEW MOSCHUTENBHOM 3alUCKH,
oopMIISIETCSI HAa CTAaHIAPTHOM OJIaHKeE.

3a0anue Ha KypcOBOE€ NPOEKTHUPOBAHUE BBIAAET PYKOBOJUTEIb MPOEKTA U
yTBEpXKIaeT 3aBeAyromuii kadenpoil. B 3aganuu yka3bIBalOTCS HAa3BaHUE TEMBI,
WCXOJHBIC JIaHHBIC JUIS BBIMIOJIHEHUS MPOEKTa, CTPYKTypa IPOEKTa, MepeyeHb
rpaduueckoro mMatepuana. 3aJjaHue NOANUCHIBAIOT CTYJEHT U PyKOBOAUTENb.

AHHOmMayus TOMKHA COAEP)KATh KPATKUE CBEACHUS O LEIU U 3a/1a9aX IPOEKTa,
CTPYKTYype U 00BbEME BBITIOJTHEHHON pabOThI, Crloco0ax pPEIIeHUs] MOCTABICHHBIX
3a/1a4y v JJOCTUTHYTHIX pe3yJbTaTax. AHHOTAIIUS 10 O0BEMY COOTBETCTBYET OAHOMY
mucty popmara A4, obhopmiisercs Ha mucte o Gopme 2 'OCT 2.104.

B codepoicanue BBIHOCATCS Ha3BaHWE BCEX PA3ZCNOB, IMOAPA3ICIOB C
YKa3aHHEM CTpaHUI, HaA KOTOPBIX Pa3MEIIAETCs HA4aJl0 TEKCTOBOTO MaTepHala.
3aroJ0BKM COAEPKAHUS JOJKHBI TOYHO TTOBTOPSITH 3arojOBKU B TekcTe. Hazpanus
pa3/IesoB MUIITYTCS IPOMUCHBIMU OyKBaMHU.

Beeodenue 310 BCTynuUTeNbHAS YacTh MOSACHUTEIBHOM 3amucku. Bo BBegeHun
00OCHOBBIBAETCS aKTYaJIbHOCTh BEIOPAHHOM TEMBI, LIEb U COAEPKAHUE KYPCOBOTO
MpoeKkTa, (HOPMYIUPYIOTCS OCHOBHBIC 3aJlaud, TIOCTABJICHHBIC JJIsi PEIICHUS B
KYpCOBOM TMpOEKTe, OOBEKT W MpeAMET HCCIEOBaHUs, COOOIAeTCs, B YeM
3aKJIF0YAETCSl MPUKIAJAHAs LEHHOCTh IOJYYEHHBIX PE3YJbTAaTOB, TAKKE MOMKET
MOMEIIAThCSl KpaTKas MCTOPUYECKas CIpaBKa O PAa3BUTUU COOTBETCTBYIOIIEH
00nacTH HayKu ¥ TeXHUKU. OObeM BBEICHHS HE MPEBBIIIAET 2-3 JIUCTOB.

Pacuemnas uacmes TOACHUTENIBHOM 3alMCKU JOJDKHA COJEPKATh IOJIHBIE
TEXHUYECKHE OOOCHOBAHUS CHPOCKTUPOBAHHOW MAIIUHBI U €€ OTIEIbHBIX
JeMEeHTOB. Bce pacueTsl B 3alMCKe CHA0XKAlOT KPaTKUM, HO CBSI3HBIM
MOSICHUTEIHHBIM TEKCTOM, TO3BOJIIONIMM Pa300paThbcs B CYIIECTBE BOIpoca 6e3
nomoiy aBropa. CTUIIb U3T0KEHHS MaTepuala JOJIKEH ObITh MPEACIbHO TOUHBIM,
HE JIOMYCKAIOIINM TMPOU3BOJIBHOTO U MIPOTUBOPEUYUBOTO TOJIKOBAHUS KAKOTO-THOO
MOJIOKEHHUS], SI3bIK JIAKOHUYHBIM M TIpaMOTHBIM. l[losicHeHusi cinemyer BeCcTH B
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oesnuunoit dopme («OmpeneneHre mMacchl» U T.I.). [losICHUTENBHBIA TEKCT HE
JIOJDKEH COJAEPKaTh YCTAPEBIIEH TEPMUHOJOTUHU. TE€KCT MOSACHUTEIBHON 3alMCKU
pacwICHSIOT Ha pyOpuku (pa3aenbl, MOapa3aeibl, TYHKThI, TTOAIMYHKTHI), KOTOPBIC
JOJKHBI UMETh MOPSAKOBBIe HOMepa. HoMepa moapasnenoB cocTosT U3 HOMEPOB
paszierna W mojpas/iena, pa3ieeHHbIX TOYKOW. EnuHuiibl usmMepenus Gpuzndeckux
BEJIMYMH JOJDKHBI COOTBETCTBOBaTh MexayHapoaHou cucreme (CH), a Takke
BPEMEHHO JIONMYyCTHUMBIM K NMPUMEHCHHIO HEKOTOPBIM €IWHUIIAM YTIpPa3qHEHHBIX
CUCTEM IO COCTOSIHUIO, COOTBETCTBYIOIIEMY MEPUOIY MPOCKTUPOBaHUS. DOpMYIIbI
HEO0OXOIMMO CHa0XaTh CChUIKAMHU Ha JIMTEpaTypHbId ucTOouHUK. Ecim dopmyna
MOBTOPSETCS B MOCJEAYIONIUX pa3iesiaX, TO IOCTATOYHO clieJaTh CChIIIKY Ha HOMEP
hopMYyJIBL.

B koHIle Kaxa0ro pacuera HEOOXOIUMO JENaTh BBIBOJABI MO MOJYyYE€HHBIM
pe3yabTaTaM, YKa3blBaTh, IPUTOAHBI JIU 3TU PE3YIbTATHI U T.11.

B s3axnouenuu pexomeHmyetrcs chOpMyIHpOBaTh OCHOBHBIE PE3yJbTaThl H
BBEIBOABI 110 BBIMIOJTHEHHOW paboTe, caenaTh KPUTHYECKHUE 3aMEUaHUS O
CIIPOCKTHPOBAHHON KOHCTPYKIIMHA MAITUHBI, YKa3aTh BO3MOKHOCTh MCTIOJb30BAHMS
IPYTUX PELICHUN.

B o6ubnuocpaguueckuti cnucox 3aHOCAT TONHOE OMOIMOTrpaduueckoe
ONMMCAaHWEe KHUT W APYTHMX HCTOYHHUKOB, KOTOPBIC OBLIM WCIOJB30BaHBI IIPH
BEITIOJTHGHUH PA0OTHI i HA KOTOPHIE B TEKCTE 3aITUCKH UMEIOTCS CCHLIKH.

B npunooswcenue BeiHOCSTCS B 00513aTE€ILHOM MOPSAJIKE CIEU(PUKAIINI KO BCEM
COOPOUYHBIM UepTekKaM, UMEIOUTUMCS B IPaQUIECKON YacTh MPOEKTa.

[TosicauTenpbHasi  3amuUcka K = KypCOBOMY  MPOEKTY  oQopMIisieTcs
KOMITBIOTEPHBIM ~ (MAIIMHOMKUCHBIM)  CIIOCOOOM, KpOME TOTr0, JOIMYCKAaeTCs
PYKOTHMCHBIN BapuaHT 0(pOopMIIEHHUST PAOOTHI.

OO6mumii 00beM MosiICHUTENbHOU 3amucku: 25 - 30 ctp. @opmar A4, pamka
¢dopma 2 u 2a. Iledyars Ha komnbioTepe: mpudt « Times New Roman» pazmep 14,
noayTOpHbIM nHTEpBAI. [lomsa: neBoe — 30 mm , ipaBoe - 10 MM, BepxHee -15mMm
HIDKHEE -20MM.

4.2 Ctpykrypa rpaguyeckoi 4acTu

['paduyeckas yacTh BHITIOJHAETCA Ha JMcTax opmara He MeHee 2 (hopMaToB
A1, nmpu HeobxomumocTtu dhopmat Al moxeTr pazouBatbes Ha opmatel A2, A3, A4
B JIIOOBIX COYETAHUSX TPH YCJIOBHM MOJHOTO 3amoyiHeHus (Gopmara Al. OOmiee
YHUCIIO JIUCTOB Tpaduyeckoil yactu He MeHee 2. Bce ueprexxu odopMIisioT B
COOTBETCTBHMM C ENMHON CUCTEMON KOHCTPYKTOPCKOM JOKYMEHTALUU.

COopouHbIe YepTEeKU MAIIMHBI U MEXaHU3MOB JIOJKHBI COJIEP)KaTh HE MEHee
JBYX MpoeKknuii. Macimtad dyepTekeil BRIOUPAIoT ¢ TaKMM pacyeToM, YTOOBI TOJIe
aucTa ObLIO 3amoJIHEHO He MeHee ueM Ha 75 %. Macmralbl yepTexend A0HKHbI
cootBercTBOBaTh 'OCT 2.302-68. YepTexku MalIMHbI, MEXaHU3MOB U COOPOUYHBIX
€IMHMII IOJKHBI UMETh pa3pe3bl U CEYEHUsI OCHOBHBIX y3JI0B.

Ha ueprexax yka3bIBatOT rabapUTHbIE, MPUCOEAMHUTENbHBIE U YCTAHOBOYHbIE
pa3Mepsbl, a TakKe MOCaJKH 3yO0UuaThiX KOJec, MOAIIUITHUKOB U JPYTUX MOAOOHBIX

neTajeiu.
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COopoyuHbIe UepTEHKHU MALLIMHBI U MEXAHU3MOB JIOJKHBI COAEPKATh TEKCTOBYIO
4acTh, PAacHOJaraéMyr HaJl OCHOBHOM HAJANHUChIO. B TEKCTOBYIO 4acTh BXOIST
TEXHUYECKAas XapaKTEPUCTUKA U TEXHUYECKHE TPEOOBAHUS, KOTOPHIC BBIIACISIOT
COOTBETCTBYIOIIIMMU 3arojoBKamMu. Ueprekn neranend conepkaT, Kak IPaBHIIo,
TOJIBKO TEXHUYECKHE TpeOoBaHUSA. TEKCTOBYIO dYacTh OG(OPMISIIOT B BHJE
MPOHYMEPOBAHHBIX MYHKTOB M PAcMoJiaraloT Ha pacCcTOsHUM 185 MM OT JMHUU
IIPABOro IMOJIS.
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BAPUAHTHI 3AJAHU

HamveHoBaHHe DapaMeTpa Hoxep saanits
PRI, 7o 3[4]s5]6]7] 8 [ @ [0 ] 11 ] 1215 ]14]15]16]17]18]10

Bynrgosep ¢ HeNOBOPOTHEIM - \ - Bymeaoc3ep ¢ noBopoTHEDM
HamveHOBAHEE MAITHHED oTBATON OK?3 m11 0TpRIERH TPaEIIeH ApTorpefinep oTBATOM
Taropsm ktace, &7 14| 30| 60 |100]150{2501350] - - - - - 60 | 120 | 180 [ 6 10 | 15 | 20
BMEeCTHMOCTE KOBINA, M - -[-1-1-1-1-]025]063 1 1.6 | 25 — — — — — — —
Pamtycacora (rayomma) || || f | | f s |7as| e |wos(isg - | - | - | - | - | - | -
KOTIAHHA, M
TpascopTHAat ckopocTs, kw4 | 30 ( 11| 10 10 (12| 15| 13| 19 19 3 25| 15| 43 | 40 | 40 10 10 | 12 13

) o - ) Oca. | Tar. ;
PaccaHTEBacMad JeTaME Orpan  |Tomkarommmit opyc| Crpena  |Kopm| Pyxoate pana | pama Orsan| Tomk. pama Otean
Homep ananns

HauMeHOBaHHe MapaMeTpa —

20[21|22]23] 242526 |27]28] 29 | 30 | 31 | 32 | 33 [ 34 | 35 | 36 | 37
HameHOBAHHE MAITHHET Crpenep OK3 anq paboTE! B Kapeepe DECKABATOP-TIOTPYIHHE
Taroeerf KIace, kA - -1 =-1=-1-1- - — - — - - - - -
BMecTHMOCTE KOBITA, M I (45| 7|89 (11 |15])16]25] 025 | 0.63 1 1.6 3 1.2 1.5 28
Pamayc/sricora (r1ybema) ===l =|=|=|=1=| 53 |657]| 88 | 995 |10105] - - - -
KOIAHHA, M
TparcoOpTHAA cKopocTs, ka¢y| 11| 30 | 10 [ 12| 10 | 50 | 19 | 50| 50 19 2 20 2 1.5 19 25 22 1.5
PaccuHTEIBaeMad JeTATE Kopm Tarosaz| Ilepex : 311{‘“ Kopm PykodaTe Crpena Crtpena| Pykoats Kopm

paMa |3aCTOHEA| CTeHEA

16




bubauorpaduuecknii Ciucoxk

1. beneukuit b.®., bynrakosa M.I'. CtpoutensHpie MamuHbl U 000pYIOBaHHE:
ydebHoe mocobue. - 3-¢ uzj., crep. — CII06.: M3narenscTtBo «JlaHby,

2. BaBunos, A. B. CtpoutenpHble MauHBI U 000pynoBaHue: y4eOHUK / A. B.
Basunos, A. JI. Jlamko, A. A. 3amyna ; nox ooul. pea. A. B. Basunosa. - Musnck:
PUIIO, 2024. - 348 c. 2012. — 608c.

3. 'punam O.A. I'py3omnoabeMHbIe MEXaHU3MbBI U TPAHCIIOPTHBIE CpeACTBa: YueO.
nocobue / O.A, I'punamt. - Bomororpaa: U3n-so "NUu-®oamo", 2009. — 224 c.

4. Makcumos, A. E. CpeacTa MexaHHU3alluKl CTPOUTENBCTBA: yueOHOE mocodue / A.
E. MakcumoB. - Mocksa; Bonorna: Undpa-Unxenepus, 2023. - 208 c.

5. Hunos, B. A. Mammwmssl /it 3eMJIsIHBIX padoT : yueOHoe nocodue / B. A. Huros,

B. A. XKymnaii. - Mocksa ; Bonoraa : Undpa-NUuxenepus, 2024. - 220 c.

17



