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1. Henp u 3a1a4u AUCIUTUTMHBI

Lenpto ocBoeHus aucuuiuivHbl «lIpoekTupoBanue CcyaoB U OOBEKTOB
MOPCKON HHPPACTPYKTYPbI» SBJISIETCS YCBOCHUE aCTUPAHTAMH HavyaJlbHbIX 3HAHUMN
10 KOHCTPYKIIMU KOPITyca MOPCKHX CYIOB; 00Ilee O3HAKOMJIEHHE C OCHOBHBIMU
KOHBEHIIMOHHBIMU TPEOOBAHUSIMU K MOPCKHUM CYJIaM.

3anmaueit ocBoeHMs TUCIUIUIMHBI « KOHCTPYKIMS KOpITyca MOPCKHX CYJIOB»

ABJISIETCSl TOJIyYEHUE NEPBUYHBIX 3HAHUI O TEXHUYECKOW HKCILTyaTalHH
KOPITyCOB MOPCKHUX CYJIOB.

2. MecTo IMCIUIUIMHBL B CTPYKTYPE MPOrPaAMMBI

Pabouas mporpamMmma qucuuiinHbl «KOHCTPYKIHMS KOPITyca MOPCKUX CYZOB»
pa3zpaboTaHa JjIsl aCHUPAHTOB 2 Kypca, 00y4aroIIMXcsl 0 Hay4YHOH CHeUaibHOCTH

2.5.19. TexHOMmOrMs CYAOCTPOEHHUS, CYAOPEMOHTA U OPraHU3aALIHS

CYJIOCTPOUTEIBHOTO MPOU3BOJICTBA (YPOBEHb MOATOTOBKU KaJIpOB BBICILIEH
KBaJIM(PUKALIUHN).

HuciunnHa  «KOHCTpyKIMsT KOpIyca MOPCKMX — CYIOB»  SIBIISIETCSA
AJIEKTUBHOW JHUCUUIUIMHOM M OTHOCUTCS K 00pa3oBaTelbHOMY KOMIIOHEHTY
y4eOHOro IUIaHa 10 Hay4YHOM cnenuanbHocTH 2.5.19. TexHonorus cynocTpoeHus,
CYJIOPEMOHTA U OpPraHU3als CyJIOCTPOUTEIBLHOTO MPOU3BOJCTBA, OCBAaUBACTCS HA
2 kypce. O611as TPyI0€MKOCTh OCBOSHHUS JUCIUIUIMHBI cocTaBiseT 2 3.¢. (72 Jaca).
Y4eOHbIM IJIaHOM MPEAYCMOTPEHO 16 4YacoB ayIUTOPHOW pabOThI, BKIHOYAs
JEKIIMOHHBIE 3aHATUS — & YacoB, NPAKTHYECKHWE 3aHATHS — & YacoB,
camocTosTeNbHas paboTa — 56 9acoB, KOHTPOJIb — 3a4eT.

JIns OCBOEHHMSI IUCLMIUIMHBI UCIIONB3YIOTCS 3HAHUS, YMEHHUE W HABBIKU,
NOJlyYEHHBIE TPU OCBOCHHUU OOpa30BaTEIbHBIX MPOrpaMM CIEHUAINTETAa U
Maructparypsl. CojaepxaHue IUCUUIIMHBI OCHOBBIBAETCS HA TMOJTOTOBKE I10
MaTeMaTuke W (PU3MKe, WHXKEHEPHOU rpaduke, TEXHOJOTHUH KOHCTPYKIIMOHHBIX
MaTepHaoB U CONPOTUBIICHUIO MaTEPUAJIOB.

3HaHUs, YMEHUS U HABBIKH, IPUOOPETEHHBIE aCUpPaHTaMU MPHU OCBOEHUU
JTUCIUTUINHBI, OYIyT UCIOIB30BaHbI B X0/I€ OCBOCHHS NUCHUIUTHHBI « TexXxHOoIorns
CYJIOCTPOEHHS, CYAOPEMOHTA U OpPraHu3alus CyJA0CTPOUTEILHOTO MPOU3BOACTBAY,
a TaKXXe IMpHU MPOXOKJICHUH HAYYHO-HCCIIEI0BATENbCKON MPAKTUKH, BBIITOJTHEHUN
HAy4YHOH AESTENbHOCTH, HAIPABICHHOW HA MOATOTOBKY IUCCEPTALUU K 3aIIHTE.

Pabouast nporpamMmma qucuumnianHbl « KOHCTPYKIIHS KOPITyca MOPCKUX CYAOB
Ui  WHBAaJUMIOB M JMI C OIPAHUYECHHBIMH BO3MOKHOCTSIMU  3JI0POBBS
pa3pabarbiBaeTCs WHIAUBUAYAIBHO C YYETOM OCOOCHHOCTEH NCHUXO(pU3UIECKOTO
pPa3BUTHS, WHIMBUAYaJbHBIX BO3MOXHOCTEH UM COCTOSIHUSI 3JI0POBbS TaKHX
aCIMpPaHTOB.

3. [Inanupyemsble pe3yJbTaTbl OCBOCHUS TUCHUILITUHBI

B pesynprare ocBoeHUss AUCHUIUIMHBI «KOHCTPYKIMSI KOpIyca MOPCKUX
CYJIOB» aCIIUPAHT JOJIKEH:



3HaThb:

— OCHOBBI YCTPOKCTBA M KOHCTPYKIIUA MOPCKHUX CYJIOB,;
— OCHOBHBIC METOJIbI pacyeTa 0ajoK CyI0BOro Habopa,
— METOJbI pacueTa CyJ0BBIX MEPEKPHITHH.

YMerTs:

— I0JIb30BAThCS CIIPABOYHBIMU MaTepuaiaMu U AokyMeHTamu PC;

— CTPOUTH DIIOPHI HATPY30K;

— IpuUMeHATh IuddepeHanbaple  METOAbl pacuera oOmed W MecTHOU
POYHOCTH.

Bnaners:

— TEXHUYECKOW TEPMHUHOJIOTUEN IO YCTPOMCTBY M KOHCTPYKIMH CY/0B;

— (pU3MUEeCKUMHM METOJaMM Harpy>KeHusi KOpIyca CyJAHa B pPEMOHTE U
JKCIUTyaTallly,

— METOZaMU pacuera Kopiyca cyaHa no npasuiam PC.

4. O0beM IMCHUIIMHBI M BUbI Y4eOHOH padoThl

a Bunpl yueOHOH paboTHI acIupaHTOB
§ < (6 uacax), B ToM uncie
o g€ 5 . B (opme
rJJI'I HHCZ?EEEHH S’( % ? (bOpM;a%}ngzITOpHOH CaMOC"l("l())ﬂI;eHLHOﬁ DopMBI KOHTPOIIA
2 = paboTh!
= 1 | m3 CP
O0bemM TUCIUIUIMHBI B Yacax: 72
O0beM TUCIHUIUIMHBI B 3aU€THBIX €AMHULIAX (KpeIuTax): 2
2 Kypc
OcCHOBHBIE 2IIEMEHTHI
1 | xoHCTpYKIIMU KOpmyca | 19 2 2 15 KOHTp60HLHaH
MOPCKHX CYJIOB pabota
OO01as 1 MecTHas KOHTPOJIbHAS
2 | IPOYHOCTH KOPITYCOB 19 2 2 15 pabora
CyJIOB
Koncrpykuus u KOHTPOJIbHAS
3 | pabota rrieMeHTOB 34 4 4 26 pabora
CYJOBBIX MIEPEKPBITUI
Bcero: | 72 8 8 56 -
dopma MpoMeKyTOYHON aTTeCTaluy 3a 2 Kypc: 3auer
YcnoBHbIe 0003HAYCHHUS: JI — IeKIMOHHbBIC 3aHATHS,

[13 — mpakTHUYeCcKne 3aHATHUS;
CP — camocrositensHas pabora




5. CprKTypa H COACPKaHUuEC TUCHHUIIVINHBI IO pasaejiamM
TeMmbl nekimi
Howmep Konuuectro
passena Tema/conepxaHue JEKIUU 4ACOB
1 2 3
ApXUTEKTYpHO-KOHCTPYKTUBHbIE  TUIBI  cynoB.  [loscks
Hapy>KHOW OOmuMBKH. [IpononbHBIN pa3pe3 Kopiyca CyAaHa H
1 pacTsbKKa Hapy)KHOM OOIIMBKH. 2
Knaccugukarus cyoB 1 3JI€MEHTBHI HX MONEPEYHbIX CEUYCHHH.
®u3nYecKue OCHOBBI OOIICH MPOJOJIBHON TPOYHOCTH U €€
2 HopMupoBaHus. Ctangapt oOiei NpoJoJbHON MPOYHOCTH. 5
Pur3nyecKrue OCHOBBI MECTHOM MPOYHOCTH KOPIYCOB CYJIOB U €€
HOPMHPOBAHUSI.
3 OcHOBHEIE TIPHHLIHITEL paboTHI HIIEMEHTOB HabOpa B COCTaBe CYAOBBIX 4
MEPEKPBITHH.
Wroro:
TeMbl NpakTUYECKUX 3aTaHUN
Howmep Komugectro
pasena TeMa/coz[epxcaHHe MIPAKTUYCCKOI'O 3aHATHUS 4aCOB
1 PacTspkka HapyHOW OOIIMBKH, TOSCHS HApYKHOM OOIIMBKH. 2
IIpoionbHBIM pazpes. DIeMEeHThI TONEPEUHbIX CEYEHUN CY/IOB.
2 KoHcTpyknuss kopmyca U CyJOCTPOUTEIbHBIE MaTEpUalIbl. 5
Pacuets! 0611elt 1 MECTHON IPOYHOCTH KOpIyca CyIHa.
3 PacueTsl 371eMEHTOB Cy/1OBBIX NEPEKPHITUH. 4
Uroro: 8
CamocTosTenbHas pa60Ta
Howmep Komnuectro
pasena HaumenoBanue/coaepxanue padoT 4ACOB
1 W3ydeHue auTepaTyphl, BHIIOTHEHUE KOHTPOJIBLHOU paboOThI MO 15
teMe «IlocTpoeHne pacTsHKKU Hapy>KHOM OOIIMBKI.
W3ydeHue auTepaTyphl, BHIIOTHEHUE KOHTPOIBLHOU pabOTHI O
2 TeMe «BbIOOp 51€MEHTOB MONEPEYHOro CEYeHHs] Kopiyca 15
CyJHay.
W3ydeHue muTepaTypsbl, BHIMOIHEHHE KOHTPOJILHOM pabOThl MO
3 Teme  «Pacdyer  SKkBHMBaJleHTHOro Opyca B  IIEpBOM 26
IPUOIKEHUN Y.
HWroro: 56
6. YueOHO-MeTOAMYECKOE o0ecnedeHre TN CHMIINHBI
6.1. OcHoBHas JuTEpPaTypa
1. DKcIuTyaTalimoHHasi MPOYHOCTh CYI0B [DJIEKTPOHHBINA pecypc]: yueOHUK

muis By30B / E. I1. Bypakosckuii, 1O. 1. Heuaes, I1. E. bypakosckuii, B. I1. IIpoxuauy.
— 3-e u3n., crep. — Cankrt-IletepOypr: Jlans, 2021. — 404 c. Pexum noctyma: URL
https://e.lanbook.com/book/166928



https://e.lanbook.com/book/166928

2. Hamanckuii  J[.B. HccrmemoBanue MeTONOJIOTMHM  MOJEIAPOBAHUS
KOpIycHbIX cynoBbIXx KOHCTpYKIMid B CAD cucreme KOMITAC-3D [DnexkTpoHHBIN
pecypc]/ M. B. llamanckuii;  Komcomonbckuii-Ha-AMype  ToCydapCTBEHHBIN
yHuBepcuteT, — Komcomonbck-na-Amype, 2022. — 102 c¢.— Pexum gocryna: URL
https://biblioclub.ru/index.php?page=book&id=692414

3. I'mpun, C.H. CrpoutenbHas MexaHMKa ¢ TPOYHOCTh Kopabiis
[DnekTpoHHbIN pecypc]: yueoHoe ocodue / C.H. I'mpun, A.M. ®@ponos. — Huwxuuit
Hosropon: BI'YBT (Bomkckuii rocylapCTBEHHBI  YHUBEPCUTET  BOJHOIO
TPAHCIIOPTA), 2011. — 260 C. — Pexxum JIoCTymna: URL
http://e.lanbook.com/books/element.php?pll_id=44853.

4, Kecnep, A. A. Teopust u ycrpoiictBo cyaHa. Yacte 1 [DnekTpoHHBIN
pecypc]: yueOHoe mocobme. — Hwkaumit Hosropom: BI'YBT (Bomkckuit
rOCyJIapCTBEHHBII YHHMBEPCUTET BOAHOro TpaHcmoprta), 2012. — 68 c. — Pexum
noctyna: URL http://e.lanbook.com/books/element.php?pll_id=44871.

S. Kunkun B. b. Teopust u yctpoicTBo kopabiis [DIeKTpOHHBIN pecypc]:
yueOHuk 111 By30B / B.b. XunkuH. — 5-e u3n., ucmnp. m gom. — Mockaa:
M3narensctBo  FOpaiit, 2022. - 379 c¢. — Pexum goctyna: URL
https://urait.ru/bcode/494164.

6. [IpaBuna kinaccupuKay U MOCTPOUKH MOPCKHUX CYAOB [ DIIEKTPOHHBIM
pecypc]. — Mopckoit Peructp Cynoxoacta. — CII6.: PC, 2022 — 286 c. — Pexum
noctyma: URL https://IK.rs-class.org/regbook/rules?a=circular

1. KoHcTpyknust kopiryca MOpCKUX CyJ10B B 2X ToMax — bapabanos H.B. 1
ap.. CII6.: Cynoctpoenue., 1993. —445+473 c.
8. Konctpykiust kopnyca Mmopckux cynoB [Tekcr]: yueOHUMK aJis BY30B B

2x Tomax/H.B. bapa6anos. — U3xa. 5-e,nepepad.u nom. — CII6.: Cynoctpoenue, 2002.
— 448,472 c.

6.2. JlonoJIHUTEJIbHAS JINTEPATYyPA

1. XynskoB C. A. Texuuyeckas oskcruryaramus (uorta [DIEKTPOHHBIH
pecypc]: yaebnoe nocodue / C. A. XynakoB. — Bnaguoctok: MI'Y um. angm. I'.H.
Hegenbckoro, 2010. — 110 C. - Pexum JOCTYyTIA: URL
https://e.lanbook.com/book/20072

2. ['aBpunoB B.C. VYmpaBineHHe TEXHUYECKOW HKCILUIyaTalME MOPCKOTO
¢drnora [Tekcrt]: yueOHuk nis Mmopckux By30B / B. C. I'aBpuiioB, M. M. I"anibniepun. —
2-e u3., nepepad u gom. — M.: Tpancnopt, 1987. — 300 c.

3. Mockanenko M.A. VYcrpoiictTBO W 000pyJOBaHUE TPaHCIOPTHBIX
cpeactB [Tekcr]: yueOnuk / M.A. Mockanenko, 1U.b. Jlpy3b, A.[l. MockaneHko. —
Bmaguoctok: Mop. roc. yH-1, 2010.— 193c.

4, CuzoB B.I'. Teopust xopabnsi [Tekct]: yue6.mocooue / B.I'. CuzoB. —
Onecca: DEHUKC, 2003. — 284c.

S. bapa6anos H.B., Typmos I'.Il. KoncTpyKkuus xopiryca MOPCKHUX CyA0B
[Tekcr]: yueOnuk B aAByx Tomax. T.2. — CII6.: Cynoctpoenue, 2002. — 472 c.

6. Bacunse A.JI. Bompockl npoekTHpOBaHMsS KOHCTPYKLHI Kopmyca
cynoB. Cuctembl Habopa mepekpwuITHii Kopmyca. Bweibop mmamumu [Tekct]: yueo.



https://biblioclub.ru/index.php?page=book&id=692414
http://e.lanbook.com/books/element.php?pl1_id=44853
http://e.lanbook.com/books/element.php?pl1_id=44871
https://urait.ru/bcode/494164
https://lk.rs-class.org/regbook/rules?a=circular
https://e.lanbook.com/book/20072

nocobue. — CI16.: 13a. Llearp CII6GIMTY, 2000. — 64 c.

7. Jlazapes B.H., IOnomeBa H.B. IIpoextupoBanue KOHCTPYKIIUIA
CyJIOBOTO KopIyca M BONpPOCHI TpoyHOCTH cynoB [Tekcr]: yueOHuk. — JL.:
Cynoctpoenue, 1989. — 320c.

8. CrnpaBOYHHK 10 CynocTpouTeasHOMYy uepuenuto [ Tekcr]/ Marsees B.I'.,
bopucenko B./I. u ap. — JI.: Cynoctpoenue, 1983. — 248c.

Q. Mockanenko M.A. IlpoekTupoBaHHE TE€OMETPUUECKHUX XAPAKTEPUCTUK

MOTIEPEYHOTO CceuyeHus kopmyca Mopckoro cyaHa [Tekcr]/ M.A. MockaneHko. —
Bmagusoctok: Mop.roc.yH-t, 2022. — 22 c.

10. Mockanenko M.A. Pacuer o0mieil mpoaobHOW TPOYHOCTH KOpITyca
cynHa B mepBoM mnpubmmxeHun [Texct]/ M.A. Mockanenko. — BragumBocTok:
Mop.roc.yH-T, 2022.— 19c.

11.  OCT 5.9324-89 «To4HOCTHh U3rOTOBJICHUS y3JI0B U CEKIIUN KOPITyCa

12.  OCT 5.9912-83 «Kopnyca cTaldbHBIX HAJBOJHBIX CYJIOB. THIIOBBIC
TEXHOJIOTUYECKHUE MTPOLIECCHI U3TOTOBJICHUS y3JI0B U CEKIIUI KOPITyCa»

13. OCT 5P.9091-2002 «HM3roToBiaeHrue CTalbHBIX JeTaledl KOPITyCOB
METaJUTMYECKUX CYI0BY»

6.3. Ilepeyennb pecypcoB MHPOPMANMOHHO-TEJIEKOMMYHHUKAITMOHHOM CETH
«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS M CIIUTIIIUHBI

Ne o
i HanmenoBanne nH(pOpMAaIIMOHHOTO pecypca Cchutka Ha THPOPMAIHOHHBIN pecypc
1 | YHuBepcuTeTCKas OoubIMoTeKa https://biblioclub.ru/
Online
2 | ObC "KOpait" https://urait.ru/
3 | OBC "Jlanp" https://e.lanbook.com/
4 | Hayunas »siekTpoHHas OHOJIHOTEKA http://elibrary.ru
eLIBRARY.RU
5 | Caiit s kopabsecTpouTenei http://deckofficer.ru/titul/study/item/sovrem
6 | THUHI'U http://www.gningi.ru/index.php/publications/navigati
on-and-gidrographiy
7 | KubepJlennnka http://cyberleninka.ru/
8 | 000 «MexnyHapoausiii  LlenTtp http://files.stroyinf.ru/
KauecTBay
9 | Orkpsitas 6aza 'OCTos http://standartgost.ru/
10 | DnmekTpoHHAs oubnuoreka http://eknigi.org/
«DNEeKTPOHHBIE KHUTH — HCTOYHUK
3HaHu XXI| Beka»
6.4. IlepevyeHb cOBpeMeHHBIX MPO¢ecCHOHAIBHBIX 023 TaHHBIX U
UH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
No .
W HaunmenoBanue nudopmannoHHoro pecypea Ccpuika Ha MH(OOPMaLMOHHBIH pecype
1 CnpaBouno-nipaBoBast cucrema «KOHCYJIbTAHT www.consultant.ru/
T[TJTFOC»



http://ntic.msun.ru/jirbis2/index.php?option=com_content&view=article&id=18:biblioclub&catid=2:static&Itemid=442
http://ntic.msun.ru/jirbis2/index.php?option=com_content&view=article&id=18:biblioclub&catid=2:static&Itemid=442
https://biblioclub.ru/
http://ntic.msun.ru/jirbis2/index.php?option=com_content&view=article&id=22:ebs-urayt&catid=2:static&Itemid=446
https://urait.ru/
http://ntic.msun.ru/jirbis2/index.php?option=com_content&view=article&id=19:elbibsys-lan&catid=2:static&Itemid=443
https://e.lanbook.com/
http://elibrary.ru/
http://deckofficer.ru/titul/study/item/sovrem
http://www.gningi.ru/index.php/publications/navigation-and-gidrographiy
http://www.gningi.ru/index.php/publications/navigation-and-gidrographiy
http://cyberleninka.ru/
http://files.stroyinf.ru/
http://standartgost.ru/
http://eknigi.org/
http://www.consultant.ru/

6.5. YueOHO-MeTOAMYECKOE 0O0eclieYeHHe CaMOCTOATEIbHOI padoThI
ACMHUPAHTOB MO JUCHUIJIHHE

dopMaMH CaMOCTOSITENIbBHOW pabOThl aclHUpaHTa MO JUCHMIUIMHE SIBIISIOTCS
YTeHHE Y4eOHOW M HAy4yHOH JHUTEepaTypbl B MPOIECCE MOATOTOBKU K MPAKTUYECKUM
3aHATHUSAM:

1. Mockaneako M.A. VYcrpoiicTBoO u 000pyaoBaHHE TPAHCIOPTHBIX
cpenctB [Tekcr]: yuebnnk / M.A. Mockanenko, WU.b. [py3s, A.Jl. MockaneHko. —
Bmagusoctok: Mop. roc. yu-1, 2010.— 193c.

2. CuzoB B.I'. Teopus xopabns [Tekct]: yue6.mocoobume / B.I'. CuzoB. —
Onecca: DEHUKC, 2003. — 284c.

3. bapabanoB H.B., Typmos I'.Il. KoncTpyKkius kopmyca MOPCKUX CYyZIOB
[Texkcr]: yaeOnuk B aAByx Tomax. T.2. — CII6.: Cynoctpoenue, 2002. — 472 c.

4, BacunbeB A.JI. Bomnpocbl NpOEKTUPOBAHUA KOHCTPYKIUM KOpITyca
cynoB. Cuctembl Habopa mnepekpwIThii kKopmyca. Bwibop mmaruu [Tekcr]: yueo.
nocobwue. — CII6.: Uza. Lentp CIIGIMTY, 2000. — 64 c.

S. Jlazapes B.H., IOnomesa H.B. IlIpoexktnpoBaHue KOHCTPYKIIHI
CyJIOBOTO KOpIyca M BONpPOCHI TpoyHOCTH cynoB [Tekct]: yueOHuk. — JL.:
Cynoctpoenue, 1989. — 320c.

6. CripaBo4HHK 10 CynocTpouTeasHoMy uepuenuto [ Texcr]/ Martsees B.I'.,
bopucenko B./l. u ap. — JI.: Cynoctpoenune, 1983. — 248c.

6.6. Meroguuyeckne yKa3aHus J1Jisl aCIUPAHTOB
10 OCBOEHHUIO THCIHILTHHBI

1. PexoMeHmanmy mo MIaHAPOBAHUIO M OPTaHU3AIMHA BPEMEHHU, OTBEIACHHOTO
Ha U3YYCHUE TUCIUTLIAHBI.

CornacHo y4eOHOMY IJIaHY HAa U3YYCHHUE JUCIUIUIMHBI OTBOJIUTCS /2 4daca, u3
HUX 56 4acoB BBIJIETICHO HA CAMOCTOATENBHYIO pabOTy acrupaHToB U 16 yacoB — Ha
ayJIMTOPHbIE 3aHATHSI.

Jlexuust mpencrtaBisieT coOOM CHUCTEMAaTHYHOE, IOCIIEeIOBAaTEIbHOE YCTHOE
U3JI0KEHHE TperojaBaTesieM OMpPENeNIEHHOTO paszjena y4eOHOW aucuuruidHbl. U
MMEHHO JICKIIUS TMO3BOJIAET MPEMNO/IaBaTelt0 B TEYCHUE OYEHb HEMPOAOKUTEIIBHOTO
MIPOMEKYTKa BPEMEHH COPHUEHTHUPOBATH ACHUPAHTOB B PaccMaTPUBACMOM HAYIHOM
npoOJieMe (TeMe), pacKpbITh €€ HauOoJiee BakKHBbIC, CYIIECTBEHHBIE CTOPOHBI, JIaTh
aHAIM3 Pa3JIMYHBIX B3TJS0B U TEOPETUUYCCKUX KOHIICTIIUH 1O paccMaTpUBACMOMY
BOIIPOCY, yKa3aTh HAaMOOJIee 3HAUYNTEIbHBIC HAYYHbIC pa0OTHI, MOCBAIICHHBIC JAHHON
npooieme.

B mporecce mocemenus Jiekiuid o0s3aTeIbHO BECTH KOHCIHEKT. Benenue
KOHCITCKTa SIBJISICTCS TBOPYECKHM IPOIIECCOM, TPEOYET OMpeaeICHHBIX YMCHHH H
HABBIKOB.

[IpakTuueckoe 3aHATHE NPENCTABIACT COOOW CHUCTEMAaTHYECKOE OCBOCHHUE
MPAKTUYECKONM  COCTABJISIONICH  JUCHMIUIMHBI,  TO3BOJIIONIME  MPUMEHHUTH
MOJIYYCHHBIC 3HAHMS HA JICKIUSX I TOJYYeHHS MPOo(eCCUOHATBHBIX YMEHHU U
HaBBIKOB. [loATOTOBKAa K MPAKTUYECKOMY 3aHSTHIO BKJIIOYAET B CeOS M3YyYCHHE
METOJMYECKNX YKa3aHWW 10 TeMe 3aHSITHs, H3y4YCHHE KOHCIEKTa JeKIUA C



COOTBETCTBYIOILIUM TEME 3aHATHS pazfeiaoM. Eciu B mpolecce u3y4eHus: BOSHUKHYT
BOIIPOCHI, HEOCBEIIEHHBIE B METOAMYECKHUX YKA3aHUSAX WM JICKUUSIX, ACIUPAHTY
HE00X0AMMO OOpPATUTHCA K OCHOBHOMY WJIM JIOMOJIHUTEILHOMY CIUCKY JIUTEPATYPhI
¥ BBIOpATh JIFOOOM JOCTYIHBINA B OMOIMOTEKE YHUBEPCUTETA HICTOUHUK UH(POPMAITUH.
OOyuaromuiics BIIpaBe HCIOIb30BaTh JIO00H ApYyro HCTOYHUK HH(POPMALIUH,
PEKOMEHIOBAaHHBIN 10 MPOOIEMHOM TEeMATHKE.

[TonroToBka K MPOMEKYTOYHOW aTrtecTanuu (3a4eT) MPOM3BOJUTCS Ha
OCHOBAaHHH BOIIPOCOB, MPUBEIEHHBIX B paboueii mporpaMme JUCITUTUTHHBI.

2. Pekxomenpaanuu no pabote ¢ auTepaTypoun

JluTtepaTypHble  UCTOYHUKH, HEOOXOJIMMBIC JUIsI  WM3Y4YEHUS  JaHHOU
JTUCIHMIUIMHBI, TPUBEIEHB B paszaene 6 «Y4eOHO-METOAMYECKOe OOecreueHue
JTUCHUIUIMHBDY pabouel MporpaMMbl TUCIUIUIUHEI.

[IpopaboTka nureparypbl HEOOXOANMA B CIACAYIOMINX CITyqasiX:

— 111 6oJiee TIIyOOKOT0 U3y4eHHUsl IaHHON TUCIUILIUHBI;

— JIJISl CAMOCTOSITENIBHOTO OCBOEHHMSI HETIOHATOTO Ha JIEKIMW MaTepuania, €Ciu
HET BO3MO>KHOCTH IPUITH HA KOHCYJIBTAILIMIO K MPENO1aBaTENIO;

— JIJI TTIOATOTOBKY K 3aIIUTE MPAKTHUYECKUX padoT;

— JIJI1 BOCCTAHOBJICHUSI PYKOIIMCHOIO KOHCHEKTA MPHU MPOMYCKE JEKIIMOHHBIX
3aHATHUM.

3. Pexomenpanuu no moAroToOBKE K 3a4€Ty.

Bompocsr i1 moAroTOBKM K 3a4eTy mpuBeAeHbl B pasziene 9.3 «OneHouHbIe
CpelCcTBa JJI MPOBENCHUS MTPOMEKYTOUHOIO KOHTPOJS C OMMCAaHUEM IMOKa3aTesei,
KPUTEPUEB U IIKAJIbI OLICHUBAHU» pabodell MporpaMmMbl JUCHUILIAHBI.

['oToBUTBCA K 3a4€Ty HEOOXOAMMO C CAMOI'0 Hayayia U3y4YeHus JUCHUTUINHABIL.

Bomnpocsl 1711 KOHTpOJIsi aTTeCTallid COCTaBJIEHBI TakKUM O0pa3oM, 4TO HUX
nu3yueHue odecneyuT ocBoeHue 10 90% marepuana, HEOOXOAUMOTO JJisl YCIECITHOM
caayu 3ayera.

7. IllepeyeHb HH(POPMALMOHHBIX TEXHOJIOITMH, HCIOJIb3YEeMbIX IIPH
OCYLLIECTBJICHMH 00pa30BaTeIbHOIO MPOLECCa M0 TUCHUILIMHE

[Ipu ocymecTBieHUM 00pa30BaTENBHOIO Mpolecca MO  JUCHUIUIMHE
UCIIOJIB3YIOTCS ClIeyoIre HH(POPMAIMOHHbBIE TEXHOJIOTUU:

1. IlporpamMHOe obecriedeHHEe TUCITUTIUHBL:

— onepaunoHHas cucteMa MS Windows;

— nakeT npukiaaabix nporpamm MS Office (Bkntowaet B ceds MS Word, MS
Excel, MS PowerPoint);

— anTuBUpycHas cuctema (Kacnepckoro);

2. DJIEKTPOHHBIE YUYECOHUKHU:

DKcCIuTyaTallMOHHAsi MPOYHOCTh CY/A0B [DJIEKTPOHHBIN pecypc|: yueOHUK IS
By30B / E. I1. bypakosckuii, 1O. 1. Heuaes, I1. E. bBypakosckuii, B. I1. [Ipoxuuy. — 3-
e m3a., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 404 c. Pexxum noctryma: URL
https://e.lanbook.com/book/166928

Hamanckui [[.B. HMccnenoBanne MeTOIOIOTHMM MOJEIUPOBAHUSA KOPIYCHBIX
cynoBbix KOHCTpykimii B CAD cucreme KOMIIAC-3D [DnexktpoHHBI pecypc]/
J1. B. [lamanckuii; KoMcoMosbckuii-Ha-AMype TOCYAapCTBEHHBIA YHUBEPCUTET, —



https://e.lanbook.com/book/166928

Komcomonbck-Ha-Amype, 2022. — 102 ¢~ Pexum pgocryma: URL
https://biblioclub.ru/index.php?page=book&id=692414

I'upun, C. H. CtpoutenbHas MEXaHHKa U TIPOYHOCTH KOPaOis [DIeKTPOHHBIN
pecypc]: yuebHoe nocodbue / C.H. I'mpun, A.M. ®ponoB. — Huxuuit Hosropos:
BI'YBT (Bomkckuii rocy1apcTBEHHBIH YHUBEPCUTET BOJIHOTO TpaHcmopTa), 2011, —
260 C. — Pexxum JOCTyTIA: URL
http://e.lanbook.com/books/element.php?pll_id=44853.

Kecnep, A. A. Teopust u yctpoiicTBo cynHa. Yacte 1 [DnekTpoHHBIN pecypc]:
yueoHoe mnocobue. — Hwxnuit Hosropoa: BI'YBT (Bomxkckuil rocyaapcTBEHHbBIN
YHUBEPCUTET BOJHOro TpaHcnopra), 2012. — 68 c¢. — Pexum noctyma: URL
http://e.lanbook.com/books/element.php?pll_id=44871.

Kunkun B.b. Teopuss m ycrtpoiictBo Kopabmst [DIEKTpOHHBIH pecypc]:
yueOHuk nans By3oB / B.b. Xunkun. — 5-e w3n., ucnp. u gom. — Mocksa:
M3pnarensctBo  FOpaiit, 2022. - 379 c¢. — Pexum goctyna: URL
https://urait.ru/bcode/494164.

[IpaBuna knaccUpUKAMK W TIOCTPOMKH MOPCKHX CYIOB [DIEKTPOHHBIN
pecypc]. — Mopckoit Peructp Cynoxoacta. — CII6.: PC, 2022 — 286 c. — Pexum
noctymna: URL https://Ik.rs-class.org/regbook/rules?a=circular

XymsakoB C. A. Texnudeckas skcruryaTanusi ¢joTta [DIEKTpOHHBINA pecypc]:
yuebHoe mocobme / C. A. XynsakoB. — Bmamuoctok: MI'Y wum. amm. [.H.
Hesensckoro, 2010. — 110 C. — Pexum JNOCTyTa: URL
https://e.lanbook.com/book/20072

3. ndopmaliioHHbIE CITPABOYHBIE CUCTEMBI:

— Cnpasouno-nipaBoBas cucrema «KOHCVYJIBTAHT IJIFOC.

[Ipu peanuzanuu IUCHMIUIMHBI UCIOIB3YIOTCS pa3IMuHbIe O0pa30BaTEIIbHBIC
TEXHOJOTUA — acClHUpaHTaM MPEIOCTaBISICTCS BO3MOXKHOCTH  IOJIb30BAThCS
AJIEKTPOHHON WHMOPMAIIMOHHON 0a30i: JEKIUU, MPAKTUYECKUE 3aJaHus U JAPyTUE
Martepualibl 1o Teme «KOHCTpYKIIHS KOpIyca MOPCKUX CYJIOBY.

CamocrosiTenbHasi paboTa acCIUPaHTOB MPOXOJUT B KOMIBIOTEPHOM Kilacce C
MOAKIFOUEHUEM JIOKAJbHOMW CETH KOMIIBIOTEPHOTO Kjacca K paclpe/leIEeHHOW CETH
MI'Y MUutpaner, mnobanpHON cetu VHTEpHET W oOOecnedYeHweM JOCTyna B
JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBaTenbhHyto cpeay MI'Y.

8. Marepua/IbHO-TeXHHYECKOE o0ecneyeHne, Heo0XoAuMoe AJIs1 OCYLIeCTBICHUA

06pa30BaTeJIbHOFO npouecca mo JTMCHMIJIMHE
Ne Buner yueOHOM paboTHI, [epedeHs cienuamn3npOBaHHBIX ayJUTOPUH, TabopaTopuil, TPEHAKEPOB U
n/m npenycMmorpenssie PT1JT 000pyIoBaHUs

KOMIIbIOTEpHBIN Kiacce (aya. 0413) ¢ nmoaxiIroueHneM JIOKaIbHON
1 | nexuuvoHHBIE 3aHATHUS CeTHM KOMIIBIOTEPHOrO KJiacca K pacnpeneneHHon cetu MIY
WnTpaner, rnobGanbHoM cetn MHTEpHET

naboparopusi CyIOpeMOHTa M TEXHHUYECKUX H3MepeHui (aya.
2 npakThyeckue 3auatus | 145), maboparopusi peMOHTa JAeTajcii Cyq0BOro 00OPYIOBaHHUS
(ayan. 11, 13 HOTL).

KOMIBIOTEPHBIN Kiacc Ha 20 MOCagoYHbIX MECT, KOMITbIOTEPHbIE
CTOJIbI, 22 MIT.; CTYJbSl MOBOPOTHBIE, 12 mT.; crynbs, 19 mrt.,
komnetotep Celeron( R ) (2.3 I'Tn, 512 MB), 16 mr.

CaMoCTOSITeNbHAs
paborta
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9. ®oHJ OLIEHOYHBIX CPEJACTB I MPOBEACHUS
TeKylleil ¥ MPOMeKYTOYHOI aTTecTAlMU ACNUPAHTOB 10 TUCHUIINHE

9.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

1JI51 IPOBe/lIeHUs TeKyIIeil U MPOMEe:KYTOYHOM aTTeCTAllMM ACTTHPAHTOB

HaumeHoBaHNE OLIEHOYHOTO

= HanMmeHoBanme Cp€acTBa 110 BUAaM KOHTPOJIA
= 3o Oransl GOopMHUPOBaHUS 3HAHNH, YMECHHUH, HABBIKOB
% pasit B paMKax OCBOCHUA JUCIUIIIINHBI
AMCIHILTHHEL TEKYLIUI TIPOMEKYTOUHAS
KOHTPOJIb aTTeCTalus
1 2 3 4 5
3HaeT: OCHOBBI YCTPOMCTBA U KOHCT 1501
OcHOBHbIE yerp PYKH
MOPCKHUX CYJOB.
3JIEMEHTHI KOHT-
Ymeer: M0JIb30BaThCSA CIIPaBOYHBIMU
1 | koHCcTpyKLUU poJIbHAs
Marepuaniamu u nokymentamu PC.
KopIryca . . pabora
Bnageer: TexHUYECKON TEPMUHOJIOTHEN 10
MOPCKHUX CYZOB .
YCTPOMCTBY U KOHCTPYKIHUH CYJIOB.
3HaeT: OCHOBHBIE METOJNbI pacuera 0ajok KOHT-
OO6mas u CyZ1I0BOTO Ha0opa. poJibHast
2 MeCTHas YMeer: CTpOUTH 3MI0PbI HATPY30K. paboTta
IIPOYHOCTh Bnaneer: ¢buznyeckuMu METOIAMHU 3a4er
KOPIIYCOB CYZIOB | HAarpYyKEHUsl KOpIyca CyAHa B PEMOHTE U
JKCILTyaTaluu.
3Haer: METO/bI pacuera CYJIOBBIX KOHT-
KoHcTpyKkus 1 | IEPEKPBITHIA. ponbHas
pabora YMmeer: mnpumensaTh auddepeHunanbHpie | padora
3 3JIEMEHTOB METOJIBI ~ pacdyera oOOmed ©  MECTHOH
CYOBBIX MIPOYHOCTH.
MIEPEKPBITUI Bmaneer metonamu pacdera KopIryca CyaHa

no npasuiam PC:.

9.2. OneHoOYHbIE CPeACTBA AJIsl IPOBEACHUS TEKYIIero KOHTPOJIA
C ONIMCAHNEM MOKAa3aTeseil, KpUTEPHEB U IIKAJIbI OlleHMBAHUSA

9.2.1. Kputepun olleHWBaHUS OLIEHOYHOTO CPEACTBA TEKYIEro KOHTPOJIS —
KOHTpOJIbHas pabdora:

— TIPAaBWJIBHOCTD BBITIOJTHCHUS 3aaHMS;
— MIOHMMAaHUE METOJUKHA U YMEHHUE €€ TIPABWIIBHO TPUMEHUTH;
— TMOJTHOTA BBITIOJIHEHUS 33/IaHUS;

— oopmIICHUE 3a]IaHUS;

— CTETEeHb OCO3HAHHOCTH, TOHUMAaHUS U3YYEHHOTO;
— 3HaHWE TEPMUHOJIOTHH MPHU U3JI0KCHUH OTBETA.
9.2.2. lllkana W moOKa3aTelIW OIICHUBAHUS OIEHOYHOTO CPENICTBA TEKYIIIETO
KOHTPOJISI — KOHTPOJIbHAs paboTa:

" OICHKA «OTJIMYHO» CTABUTCA B TOM CJIYy4ac, KOT'Zla aCIIMPAHTOM:

— HalIeH BEpHBIN CIIOCOO pEIIeHUs 3a/1a4K;
— JIOTMYECKH 0OOCHOBBIBAIOTCS BCE KITFOUEBBIE MOMEHTHI BRIOPAHHOT'O CIIOC00a;




— UCTIOJNIB3YIOTCS N3YYECHHBIC TIOHSITHS,

— CaMOCTOSITEIILHO OOBSICHSIETCS MOCJICA0BATEIbHOCTh BCEX IIIAr0B PEIICHHUS;

— IEMOHCTPUPYETCS TPaBUIBHOE PEIICHHE 3aJa4dl U YCBOCHUC HW3yUCHHOMN
TEMBI;

* OIICHKA «XOPOIIO»:

— HalJICH BEPHBIH CIIOCOO pPeIICHMs 3a/1a4H;

— JIOTHYECKU 00OCHOBBIBAIOTCS BCE KITFOYEBBIC MOMEHTBI BRIOPAHHOTO CIIOC00a;

— HCIIOJNIB3YIOTCS N3YYCHHBIC TIOHSITHS,

— JIOITYCKAIOTCSl HErpyoOble OIMMOKKM B IIOCIEIOBATCILHOCTH PpEIICHUS, HE
BJIHMSIFOIIIME HA PE3YIbTaT;

— MIPY PEIICHUN MTOJTyYeH BEPHBIN OTBET;

* OIICHKA «YJIOBJICTBOPHUTEIHHON:

— HaWJICH NTPABWIBHBIA XOJ] PELICHMS, HO PEIICHHE 3aa4l HE 3aBEPIICHO;

— HE O0BSICHSAIOTCS UCIIOJIb3YEMbIC TIPUEMbI PEIIICHUS 3a]1auu;

— HETOYHO UCTIONIB3YIOTCSl U3yUYCHHBIE TIOHSITHS;

— JIOTIYCKAIOTCSI OIIUOKH B TOCJIEAOBATEIILHOCTH PEIICHHsI, HE BIUSIONINE Ha
pe3yibTar;

* OIICHKA «HEYIOBJICTBOPUTEIILHON:

— IEMOHCTpUPYETCS He3HaHUe OOJIbIIIEH YaCTH MPOHIEHHOTO MaTepuaa;

— BBIOpaH HEBEPHBIH CIIOCO0O pelIeHMs 3a/1a4H;

— HETIPABHJILHO UCTIONIB3YIOTCS H3yUCHHBIC TTOHSTHUS;

— JIOTTYCKAIOTCS TPyOBIe OMIMOKH, B PE3ybTaTe KOTOPBIX MOJIYYCH HEBEPHBIN
OTBET.

IlepeyeHb KOHTPOJIBHBIX PadoOT

Pa3znes «OcHOBHBIE 3JIeMEHTbl KOHCTPYKIMH KOPITyCA MOPCKHX CYA0B»

Konrpoabnass padora mo Teme «IlocTpoeHne pacTsizKKM HApPYXKHOM
00 LIUBKM»

TexHuyeckass JKCIUTyaTaldss U PEMOHT MOPCKHUX CYJIOB, B 00s3aTeJILHOM
nopsiike TpeOyeT oBlaJieHueM MNPo(heCCUOHATBHBIMUA KOMIIETCHIIMSIMU B 00JacTH
nedexranuu Kopryca CyJHa U KOPIYCHBIX KOHCTPYKILMH, JUIs 1enei 0e3aBapuitHON
TEXHUYECKOM IKCIUTyaTallii U OATOTOBKH MPOU3BOJICTBA B CYyJIOPEMOHTE.

JIns  MOCTWOKEHMsI 1eJie TMOJYy4YeHUs] KOMIETEHUUM B 00JIacTH OIEHKHU
TEXHUYECKOI0 COCTOSIHHMSI KOpPIlyCa CyJHa IO pe3ysibTaTaM 3aMEPOB OCTATOYHBIX
TOJIIIMH, Y4eOHOE TTOCOOME COJEPKUT HATJISIHBIN MaTepuai JJisl U3y4YeHUs METO/I0B
OLICHKM TEXHUYECKOTO COCTOSIHUS KOpIlyca CyJHA, MHAMBUIYAJbHO JUISI KaXJO0r0
oOy4arorierocsi. MeToasl OCHOBaHHBIE HAa HOPMax JOMYCKaeMbIX M3HOCOB KOpPITycCa
Mopckoro cyana o [IpaBunam PC, u3noxxeHHble B yueOHOM MOCOOMH, pa3douparoTcs
Ha TPAKTUYECKHUX 3aHATUSX, ¥ HEOOXOIMMBI JUIsl JaIbHEWIEH CaMOCTOSTEIbHOU
paboThl oOydaronuxcsi. Marepuan BKJIIOYAE€T METOJIUKH BBITIOJHEHHUS PacdyeTHO-
rpaduueckux 3aganuil. CoOmoeHne TpeOoBaHNIN U3JI0KEHHBIX B Y4€OHOM MOCOOHH
MO3BOJIIET OBICTPO OMNPEAETUTh H3HOCHI KOHCTPYKIUA M TPUHITH DPEIICHUE O
JAIbHEUIIEH SKCIUTyaTalMd WX PEMOHTE.



OO0mmme TeopeTHIECKHe CBEICHUS

HapyxHast o0mmBKa KOpmyca CyJAHa W HAaCTWJI BEpXHEW MHaryObl 0OpasyroT
3aMKHYTYIO 000J0YEUHYI0 KOPOOYIaTyI0 KOHCTPYKITHIO, 00ECIIEUHBAIONIYIO OOIIYIO U
MECTHYIO TPOYHOCTh KopIlyca cynHa. JlHuineBas 4YacTh HapyKHOW OOIIMBKU C
HaOOpOM 00pa3zyeT MHMINEBOE MEPEKPHITHE, OOPTOBas — OOPTOBOE U MaTyOHAs YacTh
— manyOHoe mepekpbiTie. HapyxHast oOmIMBKA IEIBHOCBAPHOTO CyIHA COCTOUT U3
OTIICTBHBIX TMOSCHEB, OOPA30BAHHBIX CTAJTHHBIMH JIMCTAMH, YJIOKCHHBIMH BIOJIb
JUTMHBI KOPITyCca CyJHA W CBAapEHHBIMH IMPOJOJHHBIMUA IIIBAMHU, HAa3bIBACMBIMH
Ma30BBIMA W TIOTICPEYHBIMH IIIBAMH HA3bIBAEMBIMHU CThIKaMH. Kaxaplii mosc
Hapy>XKHOM OOIITMBKH UMEET CBOE Ha3BaHUE (PUCYHOK 1).
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Pucynox 1 — I[osickst Hapy>KHO# OOIIMBKH

Ecnu xopnyc cynHa paspesaTs MO KWICBOM JIMHUW B PallOHE JWaMETPaIbHOU
MJIOCKOCTH, CHATH Many0y M pa3BepHYTh Ha IUJIOCKOCTh, TO TOYHO (0€3 MCKaKeHHS)
Pa3BEPHYTHCSA TOJIBKO OTHOCUTEIBHO MPOCTHIE IIIUHIPUYECKHUE OOBOJIBI B CpEIHEH
yacTh. {1 mpOCTOTHI MOCTPOCHUN MOKHO Pa3BEPHYTh HOCOBYIO M KOPMOBYIO YaCTH
CYJIOBOM MOBEPXHOCTU MO 0OPa3yIOIe COBMECTUB C Pa3BEPTKOMN CpeaHEel 4acT, B
pe3yibTaTe TOJYUYUTCS YEPTEeK HA3bIBAEMBIM — pacTsDKKAa HapY>KHOW OOIIMBKH,
UMEIOITUI NCKaXEHHS B HOCOBOM M KOPMOBOM YacTAX CyJHA (CM. puc.2).

Yeprex pacTsyKKU HApY>KHOM OOIIMBKU MPEACTaBIIAET COO0N pa3BEepTKy HApY>KHOM
OOIMBKK OAHOTO OOpTa, TOCTPOCHHYIO MO JJIMHE TEpPUMETpa MIMAaHTOYTOB.
[nanroytsl B cpelHEd 4YacTh KOpIyca CyJHa HMEIOT OOJbIIMN HEepUMETp IO
oOpa3yrolei KpuBOi, 4eM B OKOHEUYHOCTSIX, TIO3TOMY IIUPHHA TOSICHEB B CPEIHEU
yacTu OoJbie, 4yeM B OKOHEYHOCTsX. CyxXaromuecs TMOsSChI B OKOHEYHOCTSIX
OOpBIBAIOT Ha CTHIKOBBIX IIBax motepsmu (pucyHok 2 — 4). B mannoit pabote,
oOyyaromuecsi  CTPOST  PACTSDKKY  Hapy>KHOW  OOIIMBKM 1O  BBIJIAHHBIM



WHIUBUYyaIbHBIM TEOpETHYEeCKUM uepTexkam. [lo miamHe pacTskka HapyKHOU
OOIIMBKK CTPOHUTCS IO MPOCKIHUH IIIAHTOYTOB Ha JWAaMETPalIbHYIO IUIOCKOCTh U
paBHa JJIMHE CyJHA, a He nepuMeTpy OoproB. I[losToMy pacTshkka HapyKHOM
OOITMBKK HE COOTBETCTBYET MCTHHHOM JIJIMHE JINCTOB B OKOHEUHOCTSX CO CIIOKHOMU
MOruObI0 0OBOIOB.

bt i el eim, { [!\.‘.
Pucynok 2 — Pactskka Hapy>KHOU OOIIIMBKYU U TAITyObI
| — cteikoBBI€ 1IBHI, || — ma3oBbIe MIBBI; 1 — MMOsIC TOPU3OHTATIBLHOTO KU,

2 — MTHUIIEBBIE TIOSIChS, 3 — CKYJIOBOH T0SIC, 4 — moTepsiit, 5 — GOpTOBBIE MOSICHS,
6 — mmpcTpek, 7 — ¢panpmodopT, 8 — IUCT NaTyOHOTO CTpUHTEPA, 9 — MOSACHA MamyObl

Pa30uBKy pacTsDKKM Ha TOSIChS U MOHTQ)KHBIE Ma3bl U CTHIKM BBIIOJHSIOT
MUCXOAsl W3 CTAaHJApPTHBIX pa3sMEpoOB NPOKaTa M C YYETOM TOJIIMH JINCTOB
IIOJIYYEHHBIX ITPU BbINOJHEHNH PI'3, MO onpeneneHnio reoMeTpUIeCKUX dJIEMEHTOB
NIONEPEYHOro ceueHust kopnyca cyasa rno [Ipasuiam PC. Ocrarounsle TONIIKHBIL 1JI
aHaJln3a, Ha pacTsHKKE Hapy>KHOM OOIIMBKH, HAHOCHUT MPENOJaBaTeNb.

O1eHKa OCTAaTOYHBIX TOJIIIINH

Jlist  3aMepoB  OCTaTOYHBIX  TOJIIWH, Kak TMpaBUJO, MPUMEHSETCS
yJIBTPA3BYKOBOM ToNIIUHOMED. 7151 0oOecrnedennss TOUHOCTH 3aMepPOB, TTOBEPXHOCTh
noja 3aMep HuIQyeTcst OT KPacku, IPsi3v M P>KaBUMHBI TUCKOM “‘TYpOMHKH, TOCTE
yero oOpabaThIBacTCs BSI3KOW CMAa3KOW [JIsi OCYIIECTBICHUS TOJHOTO KOHTAaKTa
IIyrna TOJIIMHOMEpAa B TOYKE 3amMepa OCTATOYHOW TOJIIMHBI. 3aMephbl TOJIIHMHBI
JIMCTA BBIMOJHSIOTCS B 3X TOUKAX MM M3 Pacuyera OJHOTO 3aMepa Ha SM’ ILIOMIAIu
JIUCTa, CMOTPS 10 TOMY, 4TO Oouibiiie cM. puc.3-a). B cimydae, ecnu pa3HOCTh MEXIY
3amepamu Oozee 1,5 MM, HO HE MeHee 3 MM, KOJIMYECTBO 3aMEPOB YBEIUYUBAIOT JI0
7mu u 6omee (pucyHok 3-0).
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PI/ICYHOK 3 — Cxema 3aMCPOB OCTATOYHBIX TOJIINIHNH

TexHruecKoe COCTOSHUE 3JEMEHTOB KOpIyca CyJIHa YCTaHaBJIMBAETCS IO
pe3yibTaTaM COIOCTaBJICHUSI BEIUYHH IMapaMETpPOB €ro 3JEMEHTOB C JedexTamu,
OTIPEJICTICHHBIMU TIO pe3yJjbTaTaM Je(eKTaluu B COOTBETCTBUM C HOPMATHBAMHU.
Buipl 13HOCOB (PHCYHOK 4).

[Tpu oO1iemM u3HOCE CpeAHsis OCTaTOYHAs TONIIUHA JIUCTA OMPEEISIETCS KaK CpeIHee
apu(pMETUYECKOE 3aMEpPOB OCTATOYHBIX TOJIIMH B TOYKAaX, PACIOJIOKEHHBIX
PaBHOMEPHO IO MTOBEPXHOCTH JIUCTA.

Ecnu Ha yacTu JUCTa BBIIENEH y4YacTOK C HM3HOCAMM MSTHAMHU, TO €ro CpeaHss
OCTAaTOYHAs TOJIIIMHA HCIOJb3YEeTCsl KaK OCTAaTOYHAas TOJIIMHA B OJHOW TOYKE
3amepa.

To4HOCTH M3MEPEHUH TOJIIIMH 3JIEMEHTOB KOPIyca IOJKHA OBITh HE MEHEE
0,1 mm.

N3mepenust rayOWHBI $I3BUH  BBIMOJHSIOTCA C TOMOINBIO TJIyOMHOMEPA,
WHJIMKATOpa YaCOBOT'O THUIIA WM WHBIMU MOJAOOHBIMU MPUOOPAMHU C TOYHOCTBHIO HE
menee 0,1 mM.

Pe3ynpTaThl M3MEpeHH JOJKHBI OBITH OGOpPMIIEHBI B BHJIE TaOJWIl, a TaKKe
YepTeken pacTsKKU HApY>KHOU OOIIMBKY, TIJIAHOB May0, BTOPOTo JIHA, epeOOpOoK ¢
yKa3aHUEM 3aMepOB Ha JINCTaxX, Oajikax Habopa, CBAPHBIX IIBaX.

PC pekomeHayer i NOpeACTaBICHUS MaTEpPUAIOB HCIOIb30BaTh MNpPOrpaMMy
“VOLNA”, mpencraBiieHle Marepuaia B JaHHOM mporpamme cM. B lIpuiioxkenun
l1(3aMepbl ocTaTO4YHBIX TOJIIMH) W B I[lpunoxkenun 2 (OllECHKA TEXHUYECKOTO
COCTOSIHMSI ), BUJBI H3HOCA JIMCTOBBIX 2JICMEHTOB KOpITyca CyaHa (PUCYHOK 4).
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Pucynok 4 — Bunsl nu3noca

IIpy wMecTHOM WH3HOCE CpeIHssl OCTaTO4YHash TOJIIMHA YyYacTKa JIMCTa
ONpE/ENISIETCSl HAa OCHOBAHMM 3aMEpPOB B TOYKAX, PACIOJOXKEHHBIX B Mpeaenax
M3HOLIEHHOTO y4acTKa JIUCTA:

— IpPU U3HOCE MATHAMU U JTUHEHHOM M3HOCE ydacTKa JIMCTa KaK CpeHee
apru(pMETHYECKOE 3aMEPOB B TOUYKAX OCTATOYHBIX TOJIIMH;



— IIp¥ KaHABOYHOM HM3HOCE TI0 hopmyie:
S3"=S1"-(h1 + h2),

rae S1° — cpenHsia octaToyHas TOJIIMHA JIUCTA,;
hl u h2 — rnyOMHa KaHaBKW/KaHABOK, MM, COOTBETCTBEHHO C JIMIIEBOH U 0OpaTHOM
ITOBEPXHOCTEH JIUCTA.

Touku 3aMepoB OJDKHBI OBITH PACIIOIOKEHBI PABHOMEPHO 10 M3HOIICHHOMY
y4acTKy JucTta. Yucio Touek 3aMepoB OCTATOYHBIX TOJIIIUH JOJKHO OBIThH HE MEHEe
CJIEIYIOLIETO:

— IPU U3HOCE JIMCTA MSATHAMU — TPEX PABHOMEPHO PACIOJIOKEHHBIX B sUCHKE
JIUCTA;

— MpU JTUHEHHOM HM3HOCE JINCTa — TPEX B MOJIOCE HAa PACCTOSHUU HE OJIKe
10mMm u He ganee 20 MM B CTOPOHY HAaWOOJIBIIEr0 U3HOCA OT MOAKPEIUISIONIEH OanKu
Habopa;

— MpU KaHABOYHOM HM3HOCE JINCTA — OJHOW Ha Kaxble 0,3 M TMHBI KaHaBKH.
[Ipu sI3BEHHOM HM3HOCE OCTATOYHAS TOJIIIMHA JIUCTA OINPEACIICTCS Ha OCHOBAHHH
3aMepOB M3HOCOB B SI3BUHAX B MpEJeax SUEHKH JTUCTa 110 popMyIie:

S4"=S1"—h4,
rae S1° — cpenHsisi ocTaToYHAasl TOJIIIMHA JIUCTA, MM;
h4 — MakcHMalbHBI 3aMEPEHHBI W3HOC B SA3BMHAX OTHOCHTEIBHO
MOBEPXHOCTHU y4acTKa JINCTA, MM.

Yuciio sS3BUH, MOISKANINAX 3aMepaM, OTIPEACIISIETCS B KaKIOM
ClIydae 1Mo pe3ysibTaTaM BX BH3yaJIbHOT'O OCMOTpA.

[Tpu ob1meM W3HOCE JIUCT TOJDKEH YIOBIETBOPATH YCIOBHUIO

S1”>[S1],
rae S1° — cpenHsis ocTaToyHas TOJIIIMHA JIMCTA;
[S1] — momyckaemast ocTaTo4Has TOJIIMHA JIUCTA.
[Ipu MecTHOM M3HOCE YYacCTOK JIMCTA JODKEH yIOBIETBOPSIThH YCIOBUIO
S3">[S3],
rae S3° — cpenHss 0CTaTO4YHas TOJIIMHA y4acTKA JIMCTA;
[S3] — nonmyckaemast octaTo4Hast TOJIIIMHA yYacTKa JIUCTA.

[Ipu s13B€HHOM U3HOCE JTUCT JOJHKEH YIOBJIETBOPSTH

ycioBuio S4° > [S4],
riae S4° — ocratoyHas TOJIIWHA JHUCTA B SI3BE;
[S4] — momyckaemast ocTaTo4Has TOJIIKMHA JINCTA B SI3BE.

[Ipu ob6miem u3HOCE MomycKaeMas OCTaTOYHasl TOJIIMHA JIMCTa
[S1], mm,ompenensercs mo Gpopmyiie

[S1] = ml1 (S - AS),
rae Ml — ko3¢ duieHT, npuHUMaeMbIi 1o Tadnuie 1,
S — TonmuHa MUCTa, MM, TpeOyemasi MpaBUJIaMU TTOCTPOUKH;
AS — HagOaBKa Ha U3HOC, MM, OTIpeiesisieMast MPaBIJIaMH TTOCTPOUKH.

Jonmyckaemasi ~ octarouHass  ToiaummHa Jwmcta  [S1], MM,
JOTIOJTHUTEHHOI0DKHA YIIOBJIETBOPSATH YCIOBHIO:

[S1] > m2 Smin, so He menee 0,50 SO,
rjae M2 — ko3¢ HUIMEHT, TPUHUMAaEMBbIi 110 TabuIe 1,



Smin — MuHUMAaNbHAS TOJIIIMHA JIUCTA, MM, TpeOyeMas IpaBHJIaMU
MMOCTPOMKHU;
SO — mocTpoeyHast TOJIIUHA JIUCTA, MM.

Vkazannple B Tabmuue 1 kosdpdummentsr M1l mw m2
MPUHUMAIOTCS IJIACY 0B aiHor 90 M u 6oJee.

[Tpu MecTHOM HW3HOCE JOMycKaeMmasl OCTaTO4YHasl ToJIuHa jucta [S3], MM,

ompezensieTcs mo Gopmyie:
[S3] = 0,85 [S1].

JIns ydyacTKa JIUCTa C KaHABOYHBIM H3HOCOM MpoTshKeHHOCThIO 100
MM uMeHee [S3] crnenyeT NMpUHUMATh Kak JJIs JINCTA C S3BCHHBIM U3HOCOM.

[Tpu s3BEeHHOM HM3HOCE JOIMyCKaeMash OCTATOYHAs TOJIIMHA jucta [S4], MM,
ompenensieTcs mo Gopmyie:

[S4] = 0,30 SO, HO He MeHee 3 MM.

Tabmumna 1
Koaddumment m1l u m2 ans cyxorpy3Hbix Cy/10B
Ne DJeMeHTBI KopIityca Paiion o gune ml m2
/11 CyJIOB
1 [TanyOb1 1 ruIaTGopmbl
1.1 | Bepxwuss pacuerHas nanyoa, Cpenusist 4acTb 0,85 0,75
HETIPEPBIBHBIN MTPOI0TBHBIN OKOHEYHOCTHU 0,75 0,65
KOMUHIC
1.2 | Bropas nenpepsiBHas nanyba Cpennsig yactb 0,80 0,65
OKOHEYHOCTH 0,75 0,60
1.3 | Apyrue nmanyOsl u matopmbl — 0,75 0,65
2 bopra
2.1 [Hupcrpex Cpennsig yactb 0,85 0,75
OKOHEYHOCTH 0,75 0,65
2.2 HapyxHbIii 60pT: 110 BCEW JUIMHE 0,75 0,65
B T0sICE MTE€PEMEHHBIXBATEPINHUN CpeHsIsl 4acTh 0,80 0,70
BHE I105ICa TIEPEMEHHBIXBATCPJIMHUN OKOHEYHOCTH 0,75 0,60
2.3 Cpennsig yacTtb 0,80 0,70
BuyTtpennuii 60opT: OKOHEYHOCTH TIO 0,75 0,60
Bepxuuii nosic BCell mInHeE 0,75 0,65
0,80 0,65
0,75 0,60
3 Juure
3.1 ['opu3oHTanbHBIN KWIb Cpennsig yactb 0,85 0,75
OKOHEYHOCTH 0,75 0,65
3.2 JlHuiie co ckynou Cpenusig yactb 0,85 0,75
OKOHEYHOCTH 0,75 0,65
4 Bropoe nHO
4.1 | Bropoe aHO | 1o Bceit ymHe | 0,80 ’ 0,65
5 ITepeGopku
5.1 | Ilepebopka ¢opnuka — 0,80 0,65
5.2 | Ilomepeunsie nepe0opKH, —
nepebopku kKo depaaMoB: BepXHU 0,75 0,60




nosic 0,75 0,60
CpeIHUN NOSICHIKHUH TMOSIC 0,80 0,65
5.3 | [IpomonbpHbie mEepeOOpKHU: BEpXHUI
10sIC Cpennsist yacTh
CPEIHUM MOSICHY>XKHHI MOsIC OKOHEYHOCTH I10 BCEH — —
nnHeCpeHsis 4acTh
OKOHEYHOCTH
5.4 | Ot0oiinble epeOopKu — — —
6 [{ucrepHsI
6.1 | Lucrepusl u kophepramMbIABOHHOTO
JIHA U JBOWHOI'O - 0,85 0,75
6opra
6.2 | [lognamyOHBIE M CKYJIOBBIC Cpenusis 9acTb — —
IUCTEPHBI OKOHEYHOCTHU — —
6.3 | JIpyrue nuctepHsl — 0,80 0,60
7 HancTpoiiku u pyOku
7.1 Bopt HancTpoliku - 0,80 0,60
7.2 KoHneBbie mepeOOpKr HAACTPOHKH U — 0,80 0,70
pyOKu u
OOKOBBIE CTEHKH PYOKH
7.3 | [lammyba HagCcTpOiiKu U pyOKH — 0,80 0,60
8 Paiions! ycuienuit
8.1 | JlenoBbie ycuieHHs paiion Apaiion B 1,0
paiion C 0,90 -
0,90
8.2 YcueHus cyios, - 0,85 -
IIBAPTYIONIUXCST B MOPE — —
8.3 | Ycunenus B paiioHax BO3IEHCTBHS
AKCTPEMAaJIbHBIXTUIPOIMHAMHYECKIX — 0,75 —
JTABJICHU I
9 ITpoune rmeMeHTH Kopryca
[Tpoune reMeHTHI KopIyca | 0,70 0,55

HCIIOJB30BAHUECM

O1eHKy TEXHHYECKOTO COCTOSHHSI KOpIyca CyJIHa
PEKOMEHIIyeT TMPOBOAHWTH C
obOecrieueHusT —

u ero anemeHtoB PC

CHEIUAIBLHOTO  MPOTPAMMHOTO
“VOLNA”, cm. Ilpunoxenune. OOydarommuecst i CBOUX JTaHHBIX

NIPOM3BOJIAT OICHKY TEXHUYECKOTO COCTOSIHHS KOpITyca CYAHA HCIONB3YsS (opMy
TaOIUIIBI (PUCYHOK 5).
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Konrposabnasi padora no teMe «BbI00Op 3/1eMEeHTOB NMONEPEYHOT0 CeYeHHs
KOpIyca cyIHa»

OddexTuBHas u O6e3aBapuitHas paboTa COBPEMEHHOTO MOPCKOTO TPaHCIOPTA,
MOCTPOIiKa, MOJAEPHU3ALMS U PEMOHT MOPCKHX CYAOB, B 00s3aT€ILHOM TMOPSIKE
TpeOyeT oBnaneHusi MpohecCHOHATHHBIMA KOMIIETCHITUSAMHU B 00JIaCTH YCTPOUCTBA U
000pyI0BaHUs TPAHCTIOPTHBIX CPEICTB, UMEIOIITUXCSI HA PHIHKE TIEPEBO30K.

JIist TOCTWKEHUS TIeNie TOJYYEeHHs] KOMIIETCHIIMM B O0JacTH KOHCTPYKITUU
Kopmyca, y4deOHOe TOCOoOMe CONEPKUT HAIJBSIIHBIA MaTepuan sl HW3yYeHUs
HAa3BaHUW W TPUHAMICIKHOCTH DIIEMEHTOB KOHCTPYKIIMM Habopa MOPCKOTO
CYXOTPY3HOTO CyJHa, pa3OupaeMble Ha MPAKTUYECKUX 3AHATHUSX, U HEOOXOIUMBIC



JUTSL TambHEUIEH CcaMoCTOSATEIbHOW paboThl oOydaronuxcs. Marepuan BKITIOYAET
METOJMKH  BBINOJIHEHUS  pacyeTHO-rpauyecKkoro  3ajgaHus, Juisi  BbIOOpa
Ir€OMETPUYECKUX XapPaKTEPUCTUK TOMEPEYHOro CEYEHHUsl Koplyca U pa3padoTKu
yepTexka Mujelb-mmnanroyTta. [IpuBelleHbI OCHOBHBIE pacyeTHbIe TpeOOBaHUSA K
MPOEKTUPOBAHUIO KOHCTPYKIIMU Kopiryca 1o TpeboBanusm [IpaBun kinaccudukaimu
U TOCTpOMKM MOpckux cyaoB Poccuiickoro Mopckoro Perucrpa Cynoxoactsa
(manee IlpaBuma). IlpaBuna coaepkar smnupudeckue (OpMysbl MO3BOJSIONINE
Ha3HAYUTh [IPOYHBIE PA3MEPBI CBA3EH CYJOBOIO CTAIBHOIO LEIBHOCBAPHOIO KOPIyca
CyZIOB MHOTHUX THMOB u paszMepoB. CoOmtonenune TpeboBanmii [IpaBun mo3Bossier
OBICTPO ONpEAENUTh OOJBIIMHCTBO pPa3MEPOB KOPITYCHBIX KOHCTPYKILIMM, HE
npuberass K CIOXHBIM METOAAM pacyeTHOro MpOoeKTUpoBaHus. OrnpeneieHue
pa3mepoB cBa3ed B IIpaBwiiax nOpOM3BOOMTCS MO  PACYETHBIM  CXEMaM,
NPECTaBISIIONIMM KOHCTPYKIIMM B BHUJAE CTEP)KHEBBIX CHUCTEM, pabOTalOIUX Ha
W30, CABUT M KPY4YEHHE, C YYETOM BIIUSHHUS CMEXHBIX KOHCTpyKuui. Ilpu stom,
pErIaMEeHTUPYIOTCS PACUETHBIE Harpy3Kd, METOIbl pacyeTa W 3amachl MPOYHOCTH C
y4eToM 3amacoB Ha wu3HOC. [IpaBuiia SBISIIOTCA TOCTOSIHHO Pa3BUBAOILIMMCS
WHCTPYMEHTOM, MPOEKTUPOBAHUS M MPOBEPKU MPOYHOCTU KOHCTPYKIHUK KOPIYCOB
CyOB, COBEpPLICHCTBYACh Ha OCHOBE OIIbITa JKCIUIyaTallud, MOJEJIbHBIX
HKCIIEPUMEHTOB M HAay4HBIX HcciefoBaHUM. B yueOHOM mnocobuum TpedoBaHuUs
[IpaBun apmanTupoBaHbl B Y4YEOHBIX MLENAX, IS MOMEPEUYHOM CHCTEMBbl Habopa.
YuuTsiBas, 4TO 3MOUpHUECKUE (POPMYINIbI HE UMEIT (PU3UYECKOr0 CMBbICHA, BCE
3HAQYEHUS BEIWYMH CIEAYET HCIIOJIb30BaTh CTPOrO0 B HA3HAYECHHBIX PAa3MEPHOCTSX.
[locne nmpoBeneHus pacyeTa, MOJyUYCHHbIE 3HAYCHHS OKPYTIIAIOTCS A0 IEPBOTO 3HAKa
IIOCJE 3alsITOM WJIM C YYeTOM CIHEUHMalbHbIX YyKa3zaHuil. lIpodHble pasmepsl,
INPUHATHIE JUJI pa3pabOTKH uyepTekKa MHUAENb-IINAHIOyTa, BBIOMPAIOTCS C YYETOM
(baKTHYEeCKUX MapaMeTpoOB COPTAMEHTA MPOKATA YKA3aHHBIX B MPUIIOKEHUSX.



KoHcTpykuust kopmyca cyXorpy3Horo cyHa
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Pucynok 1 — DieMeHTBI Cy10BOTO Habopa

Kopnyc 1nenbHOCBapHOTO CyJiHa IPEJICTaBISIET COOOM CII0KHOE MH)KEHEPHOE
COOPYKEHHME COCTOAIIEE M3 JIMCTOB HAPYKHOM OOIMMBKUA OOBEAMHEHHBIX MO JJIMHE
MEXJy Ma30BbIMU CBapHbIMU IIBaMH B Mosicks. HapykHas oOmMBKa B HOCY
OKaHuMBaeTcs OalkoM KOTOpass Has3biBaeTcsi — (opiITeBHEM, B KOpMe—
axTepiiTeBHeM. B coctaB kopryca BXOIAT HacTWIbl Mady0 W BTOPOro JIHA,
1aTGOPMBI, TOMIEPEUHbBIE W MPOI0IbHBIC TIEpeOOpKU (MHOTAa BTOPO 60pT). JIuCThI
CBapEHHbIC B TOJOTHHUIIA MOAKPEIUISIOTCS MPOJOJBHBIM U MOMEPEYHBIM HAOOPOM,
KOTOPBIM “BBITOPAKMBAET TaK HA3bIBa€MbIC CYIOBBIE IUIACTUHBI. Eciu, cyaoBble
MJIACTUHBI PACIHOJIOKEHHBI JIMHHBIMU CTOPOHAMM BJOJIb KOpIyca CyJHA, TO OHHU
00pa3yloT NpOJOJIbHYI0 CHUCTEMY Ha0opa, €cliu MOIEpeK KOpIyca— MOMNEePEYHYIO
cucteMy HabGopa. Ecnm, pasmep cynoBoM IUIACTHHBI OJIMHAKOB BJAOJL M TMOIEPEK



Kopmyca, TO cucreMa HaOopa Has3biBaeTca — kieryatod. Kopmyc cyana
KOHCTPYKTUBHO COCTOMT W3 IUIACTHH TMEPEKpPhITUM — JHUIIA, O0pTa U MNaayOsbl.
Kaxxnoe nepekpbiTue HabMpaeTcs 1o onpeeieHHon cucteMe Habopa. Eciu, B cocTas
OJIHOTO TIEPEKPHITUS BXOJST pa3HbIE CUCTEMbI HAOOpa, TO TOBOPSIT, YTO MEPEKPHITHE
HaOpaHO MO KOMOMHUpOBaHHOW cucrteMe Habopa. Ecnu, cynoBble NEpeKphITHA
HaOpaHbl MO PA3IUYHBIM CHCTeMaM Ha0opa, TO TOBOPSAT, YTO KOPIYC CyJHA MMEET
CMEIIaHHYIO CUCTEMY Habopa.
OcCHOBHBIE 3JIEMEHTHI CyJJOBOr0o Habopa n300pakeHHbIe HA (puc.l.) U umeroT
CBOM Ha3BaHMUS:
danpudopT.
[Tnaammps danemobopTa.
[TamyOHBII cCTpUHTED.
Hactun BepxHei namyOsl.
KomuHre BbIpe3a rpy30BOro Jroka.
[Tomy6umc.
Pamublii 6umc.
VYTOoJBbHUK MATyOHOTO CTPUHTEPA.
[IupcTpek.
0. TIIpomonbHOE peOpPO KECTKOCTH OOpTA.
1. IIponmonsHOE pedpPO )KECTKOCTH BEPXHEN MaTyOBbI.
12.  IImmmepc TBHHICKA.
13.  IIpoMexyTOuHBIM (OCHOBHOW) IITIAHTOYT.
14,  Hactui TBUHACYHOM IaTyOBI.
15.  ITanyOHBIi CTpUHTEp TBUHACYHON MaTyOBbI.
16.  Hapyxnas oOmmuBKa 60PTOBOTO MEPEKPHITHS.
17.  BoptoBoii cTpuHrep.
18.  Kapnusre.
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19.  IImmepc.
20.  IIpomonwpHOE pedPO KECTKOCTH BTOPOTO JIHA.
21.  @mnop.

22.  Hacrtun BTOpOroO aHA.

23.  CkynoBas KHUIIA.

24.  llmanroyr.

25.  Kpaitauii MeX 1y OHHBIA JTUCT.

26.  IIpomonbpHOE peOpPO KECTKOCTH BTOPOTO JHA.

27.  Kuawuma mumepca.

28.  Ilomepeunoe peOpo xkecTkocTH (iopa.

29.  TyHHENbHBIA KUJIb.

30. JIHU1IeBOM CTpUHTED.

31.  CkynoBas Opakera.

32.  CkxynoBo# mosic.

33.  IIpomoapHOE peOpO )KECTKOCTH JTHHIIIA.

34. TlpononbHe pedpO KECTKOCTU JHHUILEBOTO CTPUHTEPA.
35.  HapyxHnas o0mmBKa JTHUIIIEBOTO TEPEKPHITHUS.

36. IIpomonpHOE pedPO KECTKOCTH TYHHETHHOTO KHUJIS.



37.  TOpu30HTAJIbHBIN KUIIb.
HcxonHble JaHHBIE

HcxomHble pacyeTHBIC JAaHHBIC IS BBITIOJHEHUS 3aJaHUs ONMPEICIsIoTcs (C
OKPYTJICHHEM JIO IIEJIOT0 YUCJIa) IO CICIYIONUM (hopMyJIaM:
— Jlmuna (pacuetnas) L =70 + 3K+ K, + K3, Mm.;
— [lIupuna cynna B=0,157L, m.;

— BricoTta 6opTa D =0,082L, m.;

— Ocanka d =0,069L, m.;

— Paguyc cKkyms R =0,096L, m.;

— upuna JroKa b,=0,1095L, m.;

— CkpocTh Vo = 0,18L, y31.;

— Beicora aporinoro nua y kwis h = (L — 40)/570 + 0,04B + 3,5d/L, m.
(mpunumaeTcs (akThyecKash BbIcOTa BTOporo aHa hyg — kpatHo 100 MM., ¢

OKPYTJICHHEM JI0 1IEJIOT0 B OOJIBIIYIO CTOPOHY, HO HE MeHee 0,65M.).

3naueHus BennurH kKodpduimenton K;, K,, K3 BEIOMparOTCs B COOTBETCTBUU C
mudpoM 3aueTHON KHWXKU oOydaromierocsi. [Ipunumarorcs Ky, K, — mocneanss u
npeanocieanss mudpsl mpudta, Kz — nocneanss nuudpa roga noctyruieHus B Bys.

Meronanka pacuera OCHOBHBIX 3JIEMEHTOB MONEPEYHOT0 CEUEHHS KOPITyCa MOPCKOTO
CYXOTpYy3HOTO CyJIHa

MImanmus
Paccrostnue Mex 1y 6aikaMu OCHOBHOTO Habopa, onpeaessieTcs mo Gopmyiie:
a = 0,002L + 0,48 , m. (1)

PekomenmyeTcss OKpyrjiaTh MIManuio B OOJBIIYI0O CTOPOHY JO IEJIOr0 YHCIia
KpatHoro 50 MM, TIpH 9TOM HE CJIeTyeT MPUHUMATD Imaiuto oonee 1,25a,.

Marepuan kopriryca

[IpyHrMaeTcs B KayeCTBE CYJIOCTPOUTEIBHOM CTaM TMOAPA3ICIISIIOMICHCS Ha
KaTeropuu MO0 MEXaHWYECKUM CBOWMCTBaM W TIO BHJYy IMpoKara (JMCTOBOM U
PO HIIbHBIN) TONIIMHBI U XapaKTEPUCTUKH CM. B MPUJIOKEHUsX. B 0003HaueHuu
KaTeTOPUU  CTAJIM  MCIOJIB3yeTCs OyKBEHHOE 00O03HAauCHHE (A,B,D,E,F)
XapakTepusyoliee HOPMHUPYEMble MEXaHWUYECKHUE CBOMCTBA TIPU OIpeeIeHHOMN
temrneparype. BMecte ¢ OykBOI MOXKET CTOSITh ABYX3HauHas Iudpa, onpeaensonias
BEpXHMI TNpelen TeKydecTH cramd B Kre/Mm’. J{ms menmeil BhIOOpa MaTepmana B
NEePBOM NPUOIMKEHUH PEKOMEHIyeTCsl UCII0JIb30BaTh TadauIy 1.

Taomumna 1
Bribop maTepuana kopmyca cyaHa
Pacuernas nnuna Kareropus BepxHunii npenen HopmarusHnslii mpeaen

L, m cTanu TEKY4EeCTH TEKy4eCTH

Ren, MIla o, , Mlla
Memnee 120 A,B,D,E 235 235
100-160 A32,D32,E32,F32 315 301
140-200 A36,D36,E36,F36 355 326
Bbonee 200 A40,D40,E40,F40 390 345




PacueTHbIli HOPMAaTUBHBIN NIPEAEI TEKYYECTH IO HOPMAJIBHBIM HANPSLKEHUSAM
omnpeaensercs no Gopmyie:
on = 235/ , MIla, (2)
rae 1 — Ko3(Q@QUIHEHT NUCIIOb30BaHUs MEXAHUYECKUX CBOMCTB CTaIH
OIpeesieMBblii 10 Tabnuie 2.

TaOmuma 2
KosdduruenT ucnonp30BaHus MEXaHMYECKUX CBOWCTB CTaJIH
Ren 235 315 355 >390
n 1,0 0,78 0,72 0,68

PacuetHbie Harpy3ku

Pacuetnoe nasnenue P B klla , neiictByer Ha KOpIyC CyJIHa CO CTOPOHBI MOPS
U pacnpeeieHo Mo MOMepeyHOMY CEYEHHIO B BUJIE AIIOPHI HATPY30K H300paKEHHOM
Ha (puc. 2). [Ipu 3TOM, naBiaeHUE JETUTCSA Ha CTATUYECKYIO U BOJIHOBYIO
cocraBisitonie. BoiHoBas cocTapistoias 00yCcaoBI€HA IEpEMENIEHUEM KOpITyca
OTHOCHUTEJILHO MPO(UIIS BOJIHBI.
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Pucynoxk 2 — Pacnipenenenne Harpy3ku 1o KOHTYPY IONEPEYHOr0 CEYCHUSI CyAHa

Bremnee naBneHue Ha HApyKHYIO OOIIMBKY JTHHIIEBOTO U OOPTOBOTO
MIePEKPBITUH OTpeAesieTcs 1Mo Gopmyiie:

P =Ps + Py, 3)
rae Py, — naBnenue Boime ['BJI, oHO 10mKHO OBITH HE MEHEE OMPEIEIIIEMOro T10
dbopmyre:

Pw>(0,03L +5), «klla 4)
[Ipu L > 250 M. npunumatot L = 250 m.
Jld cynHa ¢ ABOWHBIM THOM COCTABJISIOIIME NABICHUN ONIPEACIIAIOTCS 11O
dbopmynam:
P¢=10(D-d), klla (5)



Pacuernoe naBiaenne umxke 1'BJI
Pw=Pw—1,5C, Z/d, xlla (6)
rjae Zij MecTo npuiioxkeHus Harpy3ku Huke ['BJI (cM. puc.3). OCHOBHBIM napaMeTpom
pPACUeTHBIX HArpy30K U YCKOPEHUH BOCIIPUHUMAEMBIX KOPITYCOM CYJIHA CO CTOPOHBI
MODSI, SIBJIIETCS BOJTHOBOM KOA(D(PUIIMEHT B 3aBUCUMOCTH OT PaCUCTHOM JIJTUHBI.

Cw = 0,0856L mpu L <90 m. 7)
Cw=10,75— ((300-L)/100)** mpu 90 <L <300 m. (8)
Cw = 10,75 mpu 300 < L <350 m. (9)

PWO = 5Cwavax )
/i€ MapaMeTphbl YCKOPEHUH IIEHTPA TSHKECTH CyTHA OTPEIETISIOTCS 0 (hopMyiam:
ay = 0,8vo(L/10° + 0,4)/ L>* + 1,5 (10)
ay =0,8(1—-2X,/L), (11)
roe X; = L/10
Benuunna naBieHus Ha OOPTOBYIO OOIIMBKY JOJKHA OMpenenaThes 1o (6), HO
OBITH HE MCHEE:
Ps>10z + 0,3L + 1, kIla (mpu L < 60 m.) (12)
Ps>10z + 0,15L + 10, I1a (mpu L > 60m.), (13)
IJic Z OTCTOSIHHE OT cepeAuHbI mpoJiera mmanroyra 10 I'BJI (cm. puc. 3).

PacuetHoe naBneHue Ha HaJIy6HOG IICPCKPBITHUC.
P, =(0,7Py) > (0,015L + 7), kIla (14)

TonmuHe 1 pa3Mepsl AIEMEHTOB OOITUBKH
(IOTAKHBI OKPYTJISATHCS B OOJIBIIYIO CTOPOHY JI0 IIEJI0T0 3HAUCHHS)
[TonpaBka K TOJIIIMHAM HA H3HOC:
AS =u (T -12), mm. (15)
rae T = 25 neT — nmuaHupyeMbIil CpoK CITy>KObI CyIHA, U — CPETHEroI0BOC
YMEHBIIICHHUE TOJIIUHBI CBSI3U B MM/TOJT, TPUHUMAETCSI:
JUIsS BEPXHEH manyObl, HaABOAHOTrO OopTa 1 6opToBOro Hadbopa — 0,1mm/ro;
g nosiceeB I1IBJI — 0,17 mm/rog;
s mosickeB Hinke T1BJI u BToporo ana, Bkimouas ckyiny — 0,14 mM/rox;
11 Habopa many6 u miatdopM BKIKOYas BTopoe AHO B Tpromax— 0,12 MmM/rof;
KpalHUH My IOHHBIN JTUCT, HA0Op JTHUINA U BTOPOTO JTHA B OAJIJTACTHBIX TaHKAX —
0,2 mMm/Ton.
TonmuHa BEpTUKATLHOTO KUJIS:
Suc = aN(M/hpn®® + AS |, Mm, (16)
roe o, = (0,03L +8,3)<11,2
Tonmuna Gopos:
Sq) = (Iq,khq,no'S + AS, MM., (17)
rae og = (0,12L-1,1)<6,5., k=1,15
Tonmuael paMHOTO HAOOPa, HEMPOHUIIAEMBIX YYaCTKOB OAJIOK U JIMCTOB:
S = magk( P/(Kso,) )°° + AS, MM., (18)
rie K = (1,2 — 0,58/hy) < 1, P onpenensercs mo (3) Ha cepeauHe BHICOTHI OAJIKH
(;ucrta), kKoahuUIMEHTH U3rHOaOIIET0 MOMEHTa M U JIOMYCKAEMBIX HAMPSIKEHUN
K, mpuHumarorcs:
-15,8 u 0,75 nis qTHUIIEBBIX CTPUHTEPOB S, M BEPTUKATBLHOTO KU Sy



— 15,8 n 0,85 nna dropos Sy,

— Ilpu 3TOM BHYTpHM BTOPOTO JIHA DJIEMEHTHl KOHCTPYKIIMHM JTOJDKHBI WMETh
tonuuay He menee (0,045L + 3,9) npu L < 80m. u (0,025L + 5,5) npu L > 80m. ;

— 15,8 u 0,8 nnsg aMCTOB HacTU/Ia BTOPOTO JHA W KpalHEro MEXIYIOHHOTO
macta Sy, HO Beeraa Sy, > (3,8 + 0,05L) n°° mpu L < 80m., S, > (5 +0,035L) 1n°°
npu L > 80Mm., HOJKHO BBINOJIHATBCS TAKKE YCIOBHE — Sy = Sy + 1, MM, Sy > Sy;

-15,8 u 0,5 g HacTunoB nany6 u mwathopm Sy ;

-15,8 u 0,6 mis Hapy)KHOW OOIMMBKHM JHUINA W O0pTa S; M Sg , TOJNIIUHBI
KOTOPBIX JTIOJDKHBI OBITH Beeraa Oonpire (5,5 + O,O4L)no’5 .

TomnmuHa THCTOB TOPU30HTAIBHOTO KHJIS M IIITYHTOBBIX MOSICHEB:

Sc=S,+2,mm. (19)
TOJII]_[I/IHa IMUPCTPCKA U HaJ'IY6HOFO CTpI/IHFepa:
SI.LI Z S6 y Snc S SLLI y (20)

e Spe > (4 +0,05L)n%° mpu L < 100m. 1 S, > (7 +0,02L)1°° mpu L > 100m.

[IIupuHa TOPU30HTATBHOTO KUJISI M IIIUPCTPEKa:

(800 + 5L) < b, <2000, mm., (21)

b < by, <2000

[upuna naxyOHOTO cTpUHTepa (MayOHBIM CTPUHTEP MPUMEHSAETCS MpHu S; <
86):

1800 > b,. > (5L + 800), mm. (22)

CkynoBast 1 OMMcOBasi KHUIIBI JOJDKHBI UMETh TOJIIHHBI Sy, B MM., HE MEHEe

TOJIIIAHBI CTCHKHU TTOIKPETUIIeMOM OAJIKK M KaTeT HE MEHEE:!
C =5(W/S)", M., (23)

e W MOMEHT CONPOTHBIICHHS TTOAKPEIIISIEMOit OATIKH B CM".

DneMeHThl Habopa

(BeIOMparoTcsi MO  TapaMeTpaM MOMEHTAa WHEPIWH WJId  MOMCHTa
COTMPOTHUBJICHUS, Il ONuxKalmmx OOJBIIMX 3HAYEHUUA NapaMeTpoB Oalok u3
[Tpunoxenuii 2 u 3)

[Tonepeunbie pedpa KECTKOCTH (IOPOB U BEPTUKAIHHOTO KUJS (MOMEHT
WHEPIH OaNKN):

i = y0s®10°, em”,, (24)
raey = 0,6;
0. — PacCTOSIHHE MEXIy pedpamu *KECTKOCTH B CM. (PEKOMEHAyeTCS MPUHUMATh HE
meree 100cm.) ;
S — dhakTHUecKas TOJIIMHA CTCHKH TOJIKPEIUIIeMON OaJIKH B MM.
bayiku ocHoBHOTO Habopa:
W = Ww,, em® (25)
rIe
MompaBKa Ha U3HOC JIJIs COOTBETCTBYIOIICH Oaku Habopa:
Wi =1+ oAS , (AS o (15) , o= 0,07 + 6/W' ipu
W’ < 200 cm® 1 oy = (1/0,15)(0,01 + /W' ) mpu W' > 200 cm® )
MOMEHT COTPOTHUBIIEHUSI COOTBETCTBYIOIIEH Oaku Habopa:
W' = (QD10%(m Kyon), e, (26)

rae Q = Pal, (P-pacueTHOE maBjieHHE Ha COOTBETCTBYIOIIEE nepekphiThe B KIla.; o —
paccTostHAe MKy OaakaMu Habopa B M.; |- posteT Ganku Habopa B M.).



m = (12— mis npomoNbHBIX OajJOK JHWIA W BTOPOTO aHA; 18— &1 OCHOBHBIX
HITIAHTOYTOB U OOPTOBBIX CTpUHTepoB; 10 — 1151 OGMMCOB 1 KapJIMHTCOB ).
Ks = ( 0,55 — s mpooibHBIX Oallok AHMINA B BToporo aHa; 0,65 — 11 OCHOBHBIX
IITIAHTOYTOB M OOPTOBBIX CTpUHTEepoB; 0,5 — 111 OUMCOB U KapJIMHTCOB ).

Breimonnenue 4CpTCiKa MUICIIb-IIIIAHTI'OYTa

Muzens — MINAaHTOyT O3HAYAET CPEAHUM M0 JUIMHE KOpHyca CyJHa IIIaHroyT.
Ha3naueHne  dyeprexa — IOJHOCTBIO IIOKa3aThb KOHCTPYKLHMIO B IIONEPEYHOM
CEUCHUH, C BbIUCPUMBAHHEM BCEX OJJIEMEHTOB OOIIMBKH, TMPOJOJIBHOTO U
MONEPEYHOr0 HAabopa.

Yeprexx MUACIB-IINAHIOYyTa BBINOJIHAETCS C IOMOIIBI KOMIIBIOTEPHBIX
rpaduueckux MPHIIOKEHUN WM KapaHjaamiamMu Ha BaTMmane ¢opmara A 4. Yeptex
BBITIOJIHAIOT ISl IOJIOBUHBI TIOTIEPEYHOTO CEYEHHS KOpIyca Cy[HA, KaK MMOKa3aHO Ha
yepTexxe — ooOpasue (cM. puc. 3). /s BBINOIHEHUS YepTeka BbIOUpAECTCS OJUH U3
CIICAYIOIINX MacCIITa0OB:

1: 50; 1.75; 1:100; 1: 150; 1:200. Ilpm sTOM, HCXOIAT M3 COOOpaKEHUU
MaKCHMaJIbHOIO 3alI0JIHEHUS 10Jis1 opMmaTa (paMKH Ha 4EpTEKE MHJIETb-ILIIIAHI0yTa
HE BBIUEPUUBAIOTCH).

IIpn UCII0JIb30BAaHUU KOMITBIOTEPHOM rpaduku HEOO0XOAUMOCTh
MaclITaOMpOBaHUsA BO3HUKAET TOJIBKO IPU BBIBOJAE 3aJaHMs Ha IedYaTarollee
ycTpoicTBo. i1 pa3MepoB U YCIOBHBIX 00O3HAaUeHHWI Hcmnoib3yercs 12 pasmep
mpudTa, NOSCHUTENbHBIX Haamuce 14 pazmep mpudra (0003HAYEHUS U HAANKUCU
BBITIOJTHAIOTCS JIMHUAMH TommuHou 1,2-1,8 MM kapangamom M wumum B). Bce
IIPOJIOJIBHBIE CBSI3U, MOMNAJAONINE B MONEPEYHOE CEUEHHE, 3aTEMHSIOTCS CIUIOLIHOM
OCHOBHOM TOJICTOM JMHHEW TONMUHOW 10 2,2MM (pEKOMEHIYeTCs MCIIOJIb30BaTh
kapangam 2M unu 2B). DneMenTsl Habopa He MOMAAArOIINE B CEUCHHE, BBITIOTHSIIOT
tommuuon 0,8-1,2 MM (pekoMeHIyeTcs HCIOJb30BaTh Kapanmam M wim B).
BBIHOCHBIC U pa3MEpHBIC JTMHUH BBIOIHSAIOTCS TOHKUMHE 710 0,5 MM (pekoMeHryeTcst
ucnonb3oBath Kapangam T win H). KpaitHuii MEXTyTOHHBIA JIMCT BBITOJHACTCS
HAaKJIOHHbIM. HaTypHble pazMepsl BBIPE30B Ul IPOXO0JA YCWICHHSI CBapHBIX IBOB
(rosryOHHUILIBI) nenatoTcst paauycoM 25 MM. HaTypHble pa3mepbl OBaJIbHBIX BBIPE30B
BO (uiopax nmenmatorcs pazmepamu He MeHee 350 x 450 MM, Kpyribie BbIpE3bl BO
¢draopax u Opakerax He MeHee 250 mM. J[HMILEBBIE CTPUHIEpa yCTAHABIMBAIOT HA
OJIMHAaKOBOM PACCTOSIHUM IO 2 Ha Kaxablid OopT. st BIOOpa 31emeHToB Habopa u
JUCTOB OOIIMBKM pacyYEeTHbIE MapaMeTpbl OKPYIVISIIOT A0 ONMKAWIIUX pa3MepoB
COpTaMEHTa JMCTOBOTO M NPO(HIBHOrO MpOKaTa, €Cilu He yAaeTrcs MNoao0parhb
KaTaHbli PO, TO IPUMEHSIOT CBapHbIE TABPOBbIE MPOPuIIs (pa3Mepbl CMOTPH B
NPWIOKEHUAX). ODJEMEHThl  MOMEPEYHOTr0  CEUYeHHUs, KOopmyca CyJaHa, He
oTpeJieNsieMbIe B 3aJaHUH, IPUHUMAIOTCS TI0 YEPTEKY — 00pasity (PUCYHOK 3).
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Pucynoxk 3 — YepTexx Muaenb-1InaHroyTa

Crainb ToacTonucToBas Jyis cynoctpoeHus. CopTaMeHT

Tonmuna IlIupuHa IUCTOB, MM.
nucra, MM. | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 3000
JlmiHa TucToB, M.
4:5 6
6 6 6;7;8 6;7;8
7 6 6;7;8 6;7;8 6;7;8
8;9 6;7;8 6;7;8
10;11 6 6;7;8 6;7;8 6;7;8 10;12 10;12
12 6 6;7;8;10 | 6;7;8;10 | 6;7;8;10 | 10;12 10;12 10;12 12
14;16;18 6;7;8;10 | 6;7;8;10 | 6;7;8;10 | 10;12 10;12 10;12 12
20;22:24:26 10 10 10
28:30;32 6 6;7;8 6;7;8 12 12 12 12
36;40 6 12 12 12 12
45:50;56 6




DrneMeHTbl Habopa — MoJI0CO0YIH0

INonocobynsb HecummeTpuyHblit no F'OCT 21937-76

DseMenTh npod Has
Hupu- | Tomumua, | Ilno- MomenT uHepuHy, | MoMenT
H:;::p Bhicota H'; MM man Pz‘::" cem’ E corpo-
du h, 6yinba s | Oea . THBJIe-
s b, KH Ka no“c§ ™ V. €M J-"r"' ‘]xx H"“J'
MM cM cM
5 50 16 - 10 2,86 3,13 6,85 44 9
6 60 19 5 10 428 3.74 14,60 87 15
7 70 21 5 10 5.07 440 23.80 137 20
8 80 22 5 10 5.84 5.07 35.98 202 25
9 90 24 55 10 7.03 5.65 55,60 295 33
10 100 26 6 10 8,63 6.29 83,45 434 45
12 120 30 6.5 10 11,13 7.55 157.36 767 68
14a 140 33 7 10 | 14,05 | 882 | 271,51 1274 100
146 140 35 9 10 16,85 853 324,11 1398 112
10 1980 140
16a 160 36 8 15 17,94 | 999 452,07 2200 147
10 2190 159
166 160 38 10 15 21,11 9,75 531,10 3434 165
10 & 2860 188
18a 180 40 9 15 22,18 | 11,13 712,53 3280 200
10 3130 206
186 180 42 11 is 25,78 | 10,83 | 823,78 3530 518
20a 200 -4 10 15 27,36 | 12,35 1083.4 4730 268
206 200 46 12 15 31,36 | 12,06 1236, 1 5110 293
2a 220 48 11 15 32,82 | 13.53 1574.9 6500 345
226 220 50 13 | 15 |37.22| 13,20 | 1777,3 | 6930 372
24a 240 52 12 15 38,75 | 14,71 2217.0 8720 434
246 240 54 14 15 43,55 | 14.41 2478.8 9250 466




DnemeHTbl HAbopa — TaBp

Taep no OCT 5.9373-80

3nev;:;m mo@unh:
- OMEHT CONMPOTHB-| MosenT
o {Bucom b | "™ | mma [Pl | o
Qens :M ®# b, | cren-|nonxu| PPHC. | MO L. T. npH npH J-‘v"- ?
MM ] no::;m. Y. eM fiwty | fomts s
8 80 40 4 6 5.6 5.84 22,6 28.1 42.5
10 100 50 - 6 7.0 727 35,6 43.8 81.5
12 120 60 4 6 84 8,7 51.5 62,9 139.2
14 140 80 i 6 10,4 10,4 73,5 88,9 2292
16a 160 80 K 6 11,2 1.6 92.4 112 3253
166 160 100 5 8 16,0 12,2 146 172 4528
18a 180 100 R 8 15,2 13,9 162 188 529,0
186 180 100 5 10 19,0 14,0 202 236 670.5
20a 200 100 5 8 18,0 4.6 186 228 8139
206 200 100 6 10 22,0 14.8 234 282 1001
22a 220 100 5 10 21,0 16,5 205 250 1137
226 220 120 6 12 27.6 17,0 356 417 1459
25a 250 120 6 12 29.4 18.9 413 489 2042
256 250 140 8 14 39.6 19,0 557 655 2768
28a 280 120 7 12 34,0 20,2 483 589 3050
286 280 140 8 14 470 20.8 a36 56 3722
32a 320 140 8 14 45,2 23,2 743 %06 5280
326 320 180 10 14 552 23.3 957 1160 6561
32= 320 160 8 16 55,2 24.4 232 D99 5797
36a 360 160 8 16 54,4 26.8 952 1154 7901
366 360 200 10 14 64,0 26,2 1200 1450 9395 .
40a 400 180 10 14 63.2 28,0 1250 1550 11960
406 400 220 12 16 83,2 28.8 1690 2060 15180
45a 450 200 10 14 7.0 31.4° 1570 1940 16880
456 450 250 14 18 1U8,0 | 32,2 2440 2990 2600
50a 500 220 12 16 95,2 34,5 2230 2790 28180
506 500 250 14 18 1150 | 35,1 2781 3442 32960
56a 560 250 14 18 1234 38.5 3180 4000 44370
566 560 300 16 20 | 1496 | 39.6 4122 5070 53637
63a €30 300 14 20 1482 | 44.7 4620 5650 66880
636 630 360 18 22 1626 | 44,9 6080 7430 7050
T1a 710 260 16 22 1628 | s0.5 6860 8340 110200
716 710 400 20 24 238.0 | 50.3 $300 10170 136800
S0a 800 360 18 22 2232 54.6 8140 10220 163000
806 00 450 22 26 | 263,0 | 56.5 11500 14130 | 213700

Pasznen «KoHcTpyKkums u padoTa 3JieMeHTOB Cy10BbIX NIePEeKPbITHID)



KonTpoabnas padora no teme «Pacyer 3KBUBAJIEHTHOr0 Opyca B epBOM
NPUOTHKEHUID)

bezaBapuiinas paboTa COBPEMEHHOTO MOPCKOIO TPAHCIOPTA, KOMIIETEHIIUU
MOCTPOMKM U PEMOHTA CYAOB, B 00s3aTEIIbHOM TMOPSAKE TPeOYIOT OBJIAJICHUS
npoecCHOHANbHBIMU 3HAHUSIMU, YMEHUSIMU M HaBbIKAMU B 00JIaCTU KOHTPOJIS
MIPOYHOCTH TPAHCIIOPTHBIX CPEJICTB, UMEIOIINXCS Ha phIHKE MepeBo3ok. Heo6xoaumo
MPEACTABIATh KOHCTPYKLIHMIO U BO3MOXHOCTH KOpITyCa CyAHA IJIsi OCYIIECTBIICHUS
O0e3onacHOM pabOThl MpPU NEPEBO3KE pA3JIMYHBIX TIPYy30B MOPEM, IOCTPOMKE H
PEMOHTE KOPITYCOB CY/OB.

JInst TOCTHMIKEHHMS 1IeJIeW TMOJMYy4YeHHs KOMIIETEHIIMII B 00JIaCTHM pacueToB U
KOHTpOJIE OOIIe MPOJOABHONW MPOYHOCTH KOPIyca MOPCKOTO CynHA, ydeOHOe
OoCOOHE COJEPKUT TEOPETHUUECKHE CBEIEHUS W HaIJSIIHBIA MpUMEp pacyera.
JlanHblii MaTepuan pa3OupaeTcss Ha MPAKTUYECKUX 3aHATUAX M HEOOXOIUM IS
JnanbHEHIe caMocToATeNbHON paboThl oOydaronuxcs. Matepuan BKIIIOYAET
METOJIMKY BBITIOJIHEHHSI PACYETHO-TpaPUIEeCcKOro 3aJaHusi, pacyeTHbie TpeOOBaHUS K
U3rU0aroMM MOMEHTAaM Ha THXOHM BOJE U Ha PETyJSIPHOM BOJHEHUHM, U K
HOPMHUPOBAHHUIO OOIIEH MPOJOJbHOW TPOYHOCTH MO TpeboBaHusiM [IpaBun
KJaccu(ukanmu M MOCTPOMKH MOPCKUX cyloB Poccuiickoro Mopckoro Peructpa
CynoxonctBa (manee IlpaBuma). IlpaBuma comepxkar smmupudeckue GOpMYIIbI
NO3BOJISIIOIIME HA3HAYUTh IMPOYHBIE pPa3MeEphbl CBs3€ld CyIOBOTO  CTaJlbHOIO
LEIbHOCBAPHOIO KOpITyca JUIsl CyJIOB MHOTHX THUIIOB M Pa3MEpPOB, HCXO/s U3 YCIOBHMA
ux oskcmyarauud. CoOmonenne TpeOoBanuid IlpaBuil  mo3BosiieT  OBICTPO
ONpENENUTh OONBIIMHCTBO Pa3MEPOB KOPIYCHBIX KOHCTPYKLMI, He mnpuderas K
CJIOHBIM METOJaM pacyeTHOro MpoekTupoBaHus. OnpeneneHue pa3sMepoB CBI3EH B
[IpaBunax nmpor3BOAUTCS MO PACUETHBIM CX€MaM, MPEICTABIISIOIINM KOHCTPYKIUH B
BUJIE CTEPKHEBBIX CHUCTEM, pabOTAOIIMX HA M3rK0, CABUT U KPYUYEHHUE, C YUETOM
BIIUSHUSL CMEXHBIX KOHCTpYKUMi. IIpum 5TOM, persaMeHTHpPYIOTCS pacyeTHbIE
Harpy3k, METOJbl pacyeTa M 3amachl MPOYHOCTHM C YYETOM 3alacoB Ha H3HOC.
[IpaBuiia SIBIAIOTCA MOCTOSIHHO Pa3BUBAIOIIUMCS HMHCTPYMEHTOM, IPOCKTUPOBAHUS U
IIPOBEPKHU ITPOYHOCTH KOHCTPYKLMH KOPIIYCOB CYJIOB, COBEPIUEHCTBYSICh HA OCHOBE
OMbITa 3KCIUTyaTallud, MOJEIbHBIX 3KCIEPUMEHTOB M HAy4YHBIX HCCIeqOoBaHUil. B
y4eOHOM TIOCOOMHM TPHUBOJUTCS METOJIWKA IPOBEPOYHOrO0 pacyera oOIIeH
OpOAOJIBHOW NPOYHOCTH KOpIyca CyJHA, MPOYHBIE pa3MEpbl KOTOPOro ObuIn
onpenenensbl 1o IlpaBunam. B y4ueOHBIX IeisiX B MOCOOMU [IJIs BBINOJHEHUS
pacyeTHO-TpapuuecKoro 3ajJaHus pacCMOTpPeHa METOAMKA pacyeTa SKBUBAJIECHTHOTO
Opyca B MepBOM MPUOJMKEHUH U BHIOOP pa3MEPOB PaCUETHOrO CEYEHHs KOpIyca
CyJlHa MO0 SMIUPUYECKUM (POPMYIIaM.

Teopetnueckue CBEAECHUSA

CyaHO — 9TO CJIOXKHOE MH)XEHEPHOE COOPY>KEHHE, KOTOPOE JIOJKHO 00J1aaTh
pPSAIOM BaKHEUITUX MOPEXOJHBIX KadeCcTB, OJHHUM U3 KOTOPBIX SBISICTCS —
MpoYHOCTh. [IpoYHOCTH KOpIlyca CyaHa MPHUHSATO YCJIOBHO pa3leisiTh Ha OOIIYIO
MPOJOJIBHYI0 M MECTHYIO TPOYHOCTh (MECTHBIM H3TUO, OT HEMOCPEACTBEHHO
JCHCTBYIOIINX CHJI, MEXKIY >XCCTKMMHU CBS3SIMH KOplyca Kak omopamu). Kopmyc



CyqHa TMpEACTaBIseT COOOM  TOHKOCTEHHYIO KOpoOudaTyro Oaiky MEepeMEHHOTO
CEUEeHHsI, COCTOSIIYIO U3 JINCTOB HAPYKHOM OOLIMBKH, HACTHJIA BTOPOTO JTHA, MAaIyo
U 1epe0OpoK, MOAKPEIUIIEMBIX IOMNEePEYHbIM W TMPOAoJbHBIM Habopom. Kopmyc
CyAHa, Kak KopoOuaTas 6ajika, JoJbKeH 001agaTh JOCTATOUYHON O0Iel MPOYHOCTHIO,
T.€. HE pa3pylatbcs mpu OOIIeM MPOAOIBHOM M3TMOE, BBHI3BAHHOM BO3CHCTBUEM
BHEIIHUX HArpy3oK. PacueTHble Harpys3ku, onpeAemsionye IpoaIoibHyI0 MPOYHOCTD
CyZHa, BKJIIOYAIOT M3rU0aroIIe MOMEHTHI U Mepepe3bIBAIONINE CUITbI HA TUXOH BOJIE,
BOJIHOBbIE H3rHOAIONIMEe MOMEHTBl M TEpepe3bIBAIOIINE CHIIbI, W IJIs CYAOB C
OoNbIIMM pa3BajoM OOpPTOB — M3THOAIONIME MOMEHTHI OT yjapa BOJH (MX pocT
HaOMoaeTcsl ISl CyA0B € OONbIIMMHU KO3 UImeHTaMu oOIIel MOMHOTHI). 3a
KPUTEpUU TMPOYHOCTH TMPUHUMAIOTCS OMACHBIE COCTOSHHUS KOpIyca B BHJE
IacTudeckux aedopMaiuii, TOTEPH YCTOWYMBOCTH, XPYNKUX pas3pylIeHHH U
ycTajnocTd matepuana. HopmupoBaHue NMpOYHOCTH MPOU3BOAAT MYTEM CpPaBHEHUS
JCHCTBYIOIINX HAIMPSDKEHUH € JOMyCKaeMbIMH — HOPMHPYEMBIMH OT Tpejesa
TEKy4eCcTH MaTepuaja. 3a OINAaCHOE COCTOSHHE MPUHUMAIOT IpeAeibHbIC
XapaKTEPUCTUKN TIOMEPEYHOT0 CEYEHUs KOpIyca IpU JKECTKO — IUIACTUYECKOM
u3ruobe (mpeaenbHyro NPOYHOCTD).

st pacuera oOmied MPOOIBHONW MPOYHOCTH, MPEXKIE BCETro, HEOOXOIUMO
BBISICHUTH YCWJINS, BOZHUKAIOIIKE OT JEHCTBUS BHEIIHUX (PAKTOPOB.

[Ipu nnaBaHuu CyJHa Ha TUXOU BOJE 3a CUET HEYPABHOBEIIEHHOCTH CUJI BECA U
noj/Aep>KaHus MO JJIMHE Koprnyca (pUCYHOK 1) BO3HMKAIOT M3rHOAroOmuii MOMEHT U
Nepepe3bIBAIOIINE CHIIBI B TIOTIEPEYHBIX CEUEHUSNX, KOTOPHIE MEHSIIOTCS 110 BETUYNHE
B 3aBHCHMOCTH OT Paclpe/IeJIeHUsI BECOBOM HArpy3KH MPH dKCIUTyaTalluy Cy THA.
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Pucynok 1 — PacnpeserieHne cuit Beca U Mojiep KaHus 1o JUTHHE KOpITyca CyIHa:
a — CTyleHJarasi KpuBas CHJI Beca; O — KpuBasi CHJI ITOIICPIKaHNS;
B — CTyIIeHUaTast KpuBas pacnpesencHus cuin (1— nmpeobiaganue cuil Beca,
2 — npeo0baiaHue CHJI TIOJICPKAHKS); T — IMOPa HArPy3KH

C yBennuennem Ko3puurenTa oo1el MoJIHOTh HEYPaBHOBEIIEHHOCTh 3ITIOP
CHIDKAETCS, YMEHBIIIasi U3THOAIOIINil MOMEHT B MHJIEJICBOM CEUCHHH.

Mopckue cyna, TOMUMO Harpy30K Ha TUXOH BOJIE TIOTYYaroT JOMOJHUTEIbHbIC
COCTaBJISIFONIME HATPY3KH MPH TJIABAHWW HAa BOJTHEHHH, 32 CUET U3MECHECHHUS
JIEUCTBYIOIIEH BaTePIMHUY U BOSHUKHOBEHUS OOJIbIIIEH HEYPaBHOBEIICHHOCTH MIPU
pacrnpezielIeHuH MI0Pbl BECOBOIM HArPYy3KH U CUJI MOJIEPKaHUs 0 JTMHE KopITyca.
B 3aBucumMocTu ot nepemenieHust po(usis BOJTHBI CYTHO MOYKET UCTIBITHIBAThH KaK
pOruo, TaK U Meperud, BpI3bIBAs HANPSDKEHUSI B MATyO€ U THUIIE. Y CHITNS
BBI3BIBAOIINE MEPErud KOpIyca, CUUTAIOTCS MOJOKUTETLHBIMH, a BHI3BIBAIOIINE
nporud Kopiyca — OTpUIIATEIbHBIMU (PUCYHOK 2).
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Pucynoxk 2 — Ctatrueckasi HOCTaHOBKA Ha BOJIHY:
a — neperu0; 6 — moctaHOBKa Ha BOJHY(1— BepliliiHA BOJIHBI, 2 — TUXAasl BOJIA,
3 — MoJ1011I1Ba BOJIHBI); B — MPOTHO

[Ipenmonaraercsi, 4YTO CyAHO HaxXOAUTCS B COCTOSIHUM CTaTUYECKOTO
paBHOBECHS HAXOJSICh HA BEPIIMHE WJIW TMOJOIIBE BOJHBI. DTH TMOJOXKEHHUS CyIHA
COOTBETCTBYIOT HaWOOJBIIUM CHUJIOBBIM BO3ACHCTBUSM MpPU JJIMHE “‘CTaHIAPTHOM
BOJIHBI” paBHO# nuHe cyaHa L u Beicote (1/20)L , mogo0HbIe COOTHOMICHHUS OOBIYHO
HAONIOMAOTCA TpW  IUJIaBaHMUM Ha MepTBOM  3bI0W.IIpuONMKEeHHBbIT  MeTon
OTPENIECNICHUs] BOJHOBOTO M3TrMOAOIIEr0 MOMEHTa IIOCTAHOBKOM Ha  BOJHY
Ha3bIBae€TCA MeETOJ0M Pujga (MO0 UWMEHM MPEIJIOKUBIIEIO €ro aHrJIUHCKOTro
KopabenbHOrO MHXXeHepa J. Puaa). Cymma u3rubaroiiero MOMEHTa Ha TUXOUM BOJIE U
BOJTHOBOTO MOMEHTa Ha3bIBA€TCA PACUYCTHBIM U3THOAIONUM MOMEHTOM Ha
peryiasipHOM BOJIHEHHMH. B ciiydae He0OX0IUMOCTH PaCYETHBIA MOMEHT JIOTIOJIHSIETCS
COCTaBJISIFOLIEN OT yapa BOJIH.

B obecnieuenun oOmIel MpoAOIBHOM MPOYHOCTH YYACTBYIOT —TOJIBKO
MPOJOJbHBIE HEMPEPBIBHBIE U JOCTATOUYHO NPOTSHKEHHBIE CBSI3M KOpIyca CyAHA.
[InacTuHBl C BBIpE3aMHU YUMTHIBAIOT HE MOJHOCThIO. [Ipu pacuerax Bo 2-oM u
MOCHEAYIONIMX  NPUOIMIKEHHSIX ~ YMEHBIIAIOT  IUIONIAJAh  CEUEHHsS  CBs3eH
(penyuupyroT) MPUBJICKAIONIUXCS K O0O0IIeMy MPOJAOJbHOMY H3rM0y YacTUYHO
(uaymux He 1O BCeH JJIMHE KOpIyca W CBSI3ed CHOCOOHBIX TMOTEPSTh
yCTOWYMBOCTh).CunTaeTcsi, 4YTo MpU H3rHOE MPOAOJBHBIE CBA3U Je(HOPMHUPYIOTCS
COBMECTHO KakK eauHasi Oajka, KoTopas MOXeT ObITh Ui Ielied pacyeta
MONEPEYHOro  CEYEeHMs, 3aMEHEeHa MOJEJIbI0 — JKBUBAJIEHTHOro Opyca



(3KBUBAJICHTHOTO MO OOIMIEH MPOIOIHHON MPOYHOCTH KOPITYCY CyAHA) C BBICOTOU
paBHOM BbICOTE OOpTAa CyJHAa U OJIMHAKOBBIM 3aKOHOM pACHpENeIeHHs IUIOLAAu
IPOJIOJIBHBIX CBsI3eH (PUCYHOK 3). DKBUBAJICHTHBINA OPYC PAaCUUTHIBAIOT KaK Oaliky Ha
JEUCTBUE PACUETHOTO H3TMOAIOIIEr0 MOMEHTa M Mepepe3bIBAIONICH CUIIBI, IS
ONpEEIICHUs] HOPMAJIBHBIX M KAaCATEIbHBIX HAMNPSHKEHUH B IMOIMEPEYHOM CEUYEHUU
Kopnyca cyaHa. [Ipm 3TOM cuMTaercs, 4yTo KOpIyC CyAHa THETCA Kak Oanka
OTHOCHUTEJIBHO HEUTPAIBHOUN OCH, TI€ HOPMAJIbHBIE HAIIPSIKEHNS PaBHBI HYJIIO.

N3rubaroiiiie MOMEHTHI M MEPEPE3bIBAIOIINE CUJIBI HA THUXOW BOJAE JOJIKHBI
pacUMUTHIBATBCS JUISI BCEX PEAJIbHO BO3MOXHBIX B OJKCIUIyaTalluyd CIIy4acB
pacnpeneneHrs BECOBOM HArpy3Ky IO JUIMHE CyJIHA, BKJIKOYAsl COCTOSIHHUE 3arpy3Ku
CyJlHa B TIOJIHOM Tpy3y U Oajiacte, B Hauaie M KoHIle pekica. [IpoBepka mpo1oibHON
MPOYHOCTH BBIMIOJIHSIETCS JJIsl HAUOO0JIee OMACHbBIX CEYEHUH M0 JUIMHE KOpIlyca CyaHa.
Kak mpaBuio, B cpemaHeil 4acTu B pailoHE HAWOOJIBIIEr0 M3TrHOAFOIIETO0 MOMEHTA, B
paiioHe HOCOBOW TEepeOOpPKH MAIIMHHOTO OTIEICHHS W MEePBOrO0 TpIOMa, MecTax
3HAYUTEIHLHOTO U3MEHEHHUS MIOMIEPEYHOr0 CEUCHUS, U U3MEHEHUS! CUCTEMBI HabOopa.

CpelcTBOM KOHTPOJISI MPOYHOCTH MPHU 3arpy3Ke CyIHA SIBJISIETCS UHCTPYKUUA
0 3arpy3Ke ¥ MpuOOPbI KOHTPOJIS U3TUOAIOIIETO MOMEHTA U TIEPEePE3bIBAIOIICH CHUITBI
Ha TUXOU BOJE.
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Pucynox 3 — Cxema pacuera 00111eii Mpo10JIbHOM MTPOYHOCTH:
A — cxeMa NpoIOJIbHBIX CBs3el; O — SKBUBAJICHTHBIN OpYyC;
B — HOpMaJIbHBIC HAMPSDKEHUS B IMATyOe U JHUIIC

[Tepenombl CylOB Kak Ha THUXOW BOJI€, TaK M HA BOJHEHUM MPOUCXOAWIH U
MPOUCXOJIAT C 3aBUJIHOM PEryssipHOCThI0. Ha 3ape 1eapHOCBapHOro CYJOCTPOCHUS,
U3 32 OMIMOOK B MPOCKTUPOBAHUH, MEPEIOMBI U OMACHBIC TPEIIMHBI B MOMEPEUHBIX
CEUEHMSIX KOpIlyca MacCOBO MSBISUIUCH Ha cyaax Tumna’ JInbepTu” U TaHKepax THIa
“T-2” . Habosiee W3BECTHBIMU U3 COBPEMEHHBIX KaTacCTpPO( SBISIOTCS MEPETOMbI
TaHKepoB “Dpuka’” u “TIpucTmk” cBSI3aHHBIE C OOJIBIIUM SKOJOTUYECKUM YIIEpOOM U
KaK CJEACTBUE, MOJIUTUYECKUM PEIICHUEM MO BBIBOAY U3 AKCIUTyaTallMu J0 KOHIIA
2015r.onnokopnycHbix TaHkepoB. [lepenom B 2013r. CynepkonrteitHepoBo3a «Moi—
Komdopr2 m kak cneactBue mnospiacHue pezomornun MMO 06 obs3aTeasHOM
B3BCIIMBAHUU KOHTEHHEPOB. [[OCTATOYHO BEIMKO YHUCIO NEPEJIOMOB CYJIOB A
MEepPEeBO3KH HABAJIOYHBIX IPY30B, PEUHBIX Oap>K U CyJ0B TUMa peka-mope. [loatomy,
JUIs 1eJie  Oe30MacHOM JKCIUTyaTalluM, COTJIACHO MEXIyHapOJIHOW KOHBEHIIUU



COJIAC-74, kaxnoe Mopckoe cyaHO cBblie S00 perucTpoBbIX TOHH JOJIKHO UMETh
Ha 60pTy OYKIIEeT — «MH(OPMAIIHIO IO OCTOWYMBOCUTH U TIPOYHOCTH JIJISI KAIIUTAHAY,
rae /Uit 0€30TacHOro TUTaBaHMsI KOHKPETHOTO CyJHA MMEeTCs auarpamma KOHTPOJIS
IPOAOILHON IPOYHOCTH (PUCYHOK 4).
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Pucynoxk 4 — JluarpaMma KOHTPOJIS TPOI0THHOM MPOYHOCTH

Hcxonnable nanHbIC

Hcxonnble pacyeTHblE JaHHBIC MJIS BBIIOJHEHUS 33JaHUS OIPEACIAIOTCS
UCXOJs U3 Pa3MEpOB MPOJIOJIbHBIX CBA3EH MOMEPEYHOro CEUeHUs KOpITyca CyJHa 110
MUJEIb-IINAHTOYTY WM (C OKPYIJIGHHMEM [0 IEeJOoro YWcia) MO CIEeTyIOIIUM
bopmynam:

— Jlmuna (pacuetnas) L =70 + 3K+ K; + K3, m.;

— [lIupuna cynna B =0,157L, m.;



— Bricora 6opra D =0,082L, m.;

— Ocanka d= 0,069L, m.;

— Panuyc ckybl R =0,096L, m.;

— [IupuHa roKa b, =0,1095L, m.;

— Bricora gBoitnoro gua y kuins h = (L — 40)/570 + 0,04B + 3,5d/L, m.
(mpunumaeTcs (akTHyYecKas BbICOTa BTOporo aHa hy— kpatrHo 100 mwm., ¢

OKPYTJICHHEM JI0 IIeJIOr0 B OOJIBIIYIO CTOPOHY, HO He MeHee 0,65M.);

— Koappunment obmieit monHors! Cy = 0,8;

— TommuHa TOPU3OHTAIBHOTO KWJIS, MIUPCTPEKa W MIMYyHTOBBIX IOSICHEB,
BEPTUKAILHOTO Kwuisg U Kapauarca S = 0,15L, mwm;

— TonmuHa ¢GIOPOB W MHUINEBBHIX CTPUHTEPOB, THUIIEBOH M OOPTOBOMU
obmmBky (S— 1,0) mMwM;

— TommuHa oOmUBKH Maiay6 u BToporo aHa (S-2,0) mv;

— Iupuna nosickeB nanay0, BTOPOro JHA U HAPYKHOM OOIIMBKH BBIOMpAETCS
UCXOJI1 W3 Pa3MEpPOB IMOMEPEUHOI0 CEYEHHS KopIlyca CyJHa, W THUIIOPa3MEpOB
CTaHJAPTHON IMHPHHBI JINCTOB cyAocTpouTenbHoi cramu — (1400,1600, 1800, 2000,
2200,2400, 2600, 3000) mm;

— Pa3smepsl pebep KeCTKOCTH TOIOMPAIOTCs UCXOIA U3 OIMKAMIINUX OOIBIINX
napameTpoB M0JI0CO0YIBOOBOTO MPOGUIs MPUBEICHHBIX B MPUIIOKEHUH. PacueTHbIe
napamMeTpbl BBICOTBI CTEHKH pedpa >KEeCTKOCTH BBIOMPAIOTCS B 3aBUCUMOCTH OT
(haKTUYECKOM BBICOTHI BTOPOTO JHA (M3MEPEHHOU B CM.) IO hopMyJiaMm:

J1s IpooABbHBIX pedep KeCTKOCTH AHUIIA 1 BToporo aHa — 0,2 hy om.

Ji1st mpooabHBIX pedep sxecTkocTH namyosl — 0,15h, cm.

JIns  mpoAONBHBIX — pebep  JKECTKOCTH  BEPTUKAJIBHOTO  KWIS U
nauieBoro ctpunrepa  — 0,12hy cm.

3naveHus BenuunH ko3 duinmuentoB K;, K,, K3 BEIOMparoTCs B COOTBETCTBUM C
mudpoM 3aueTHON KHWXKU oOydaromierocsi. [Ipunumarorcs Ky, K, — mocnennsis u
npeanocieanss mudpsl mpudta, Ks — nocneanss nudpa roga nocryruieHus B Bys.

B cayuae BBIOOpa HCXOMHBIX JJAaHHBIX [0 BBINICYKAa3aHHBIM (OopMysiaMm,
pacyeTHOE CeYeHHUE KOPITyca CyHA BRIUEPUUBAETCS ICKU3HO B MacIITade KaK Ha PHC.
5, ¢ yueToM BbIOpAaHHBIX Pa3MEPOB MIPOIOJIbHBIX CBS3CH.

— Marepuan kopryca TpPUHUMAETCS B KaueCTBE CYAOCTPOUTEIILHON CTallu
MO/Ipa3ICTSIONICHics Ha KAaTErOpuu MO0 MEXaHMYECKHM CBOMCTBAM M BHJY IpoKaTa
(;TMcTOBOM M MPOGUIBLHBIN) TOIIMHBI B XapaKTEPUCTHK MTOTIEPEUYHOTO CEUCHUS CM. B
NpWIOKEHUH. B  0003HAYCHUM KATETOPUU CTAJId HCIOJIB3yeTCs OYyKBEHHOE
oboznauenne (A,B,D,E,F)  xapakrepusyriee HOPMUpPYEMbIE MEXaHUYCCKHE
CBOICTBa MpH OIpeAeIeHHON TemiepaType. Bmectre ¢ OyKBOW MOXKET CTOATH
IByX3HauHas udpa, OMPee IOmas BEPXHHIT PEIe] TEKYUeCTH CTAIN B KIC/MM’.
Jns  uenedt BbIOOpa MaTepuasia B MEPBOM MNPUOIMKEHUM PEKOMEHIYETCS
UCITOJIB30BaTh TabuIty 1.



Br10op Matepuana kopiyca cyJaHa

Tabmuma 1

Pacuernas qyvHa Kareropus Bepxnuii npenen JomyckaeMble
L, m cTanu TEKY4ECTH HaIPSKEHUS
Rey, MIla o, Mlla
Mesnee 120 A,B,D,E 235 175
100-160 A32,D32,E32,F32 315 224
140-200 A36,D36,E36,F36 355 243
bosee 200 A40,D40,E40,F40 390 257

JlonmyckaeMble HapsDKEHUS oTpenessieTcs o popmyre:
o= 175/, Mlla, (1)
rae M — KO3(PPUIMEHT UCIIOIb30BAHUS MEXaHUUECKUX CBOWCTB CTallud
onpeaensieMblid 1o Tadbauue 2.

Tabmuma 2
KoaddummenT ncnonp3oBanmsi MEXaHHUECKHX CBOWCTB CTaJIH
Ren 235 315 355 >390
n 1,0 0,78 0,72 0,68

Meroaunka pacyeTra IKBUBAJEHTHOr0 Opyca B epBOM NPUOJIMKEHHH

Ji1st pacyeTa 3KBUBAJICHTHOTO Opyca B IEPBOM MPUOIMKEHUH, BCE
MIPOJIOJIBHBIC CBSI3U B PACUETHOM TOTIEPEYHOM CEUYCHUH KOPITyca CyAHA CAUTAIOTCS
a0COJTIOTHO )KECTKUMH 1 HE TEPSIONTUMHU YCTOWIMBOCTD TPH JEHCTBUH PACYCTHBIX
Harpy3ok. B y4eOHbIX 11X pacdeT Mpou3BOASAT JIJIsl MUJIEIEBOTO CEUCHUS.

HauGounbime nzrubarome MoMeHTh B KHM. , Ha TUX0# BoJie JUIsl Cy/HA C
KOPMOBBIM PACIIOJIOKEHUEM MAITMHHOTO OT/EICHHUS, ONPEACIISIIOT 0 PopMyiam:

Ipu neperube M, = 0,0034A(L%/d)(1,15- Cy) , 2)

Ipu mporude Mg, =—0,5M ¢, (3)
rie BecoBoe Bogonsmenienne A = 10C,LBd , kH.

BoinoBbIe n3rudaroniyiec MOMeHTHI B KHM. !

IIpu nepern6e M',, = 190¢,BL*C,10° | (4)
Ipu mporu6e M,, = — 110¢,,BL* (C, + 0,7)10° | (5)
r71e BOJHOBOM mapameTrp — Cy = 0,0856L mpu L <90m. n
cw = 10,75 — ((300 — L)/100)** mpu L > 90m.

Ji1st pacyeTa S5KBUBJIGHTHOTO Opyca BEIYEPUMBAIOT BCE MPOAOILHBIC CBS3H
MIOJIOBUHBI MUJICIIEBOTO CEUEHUs Kopmyca cyaHa. Ha yepTerke mpoHyMepOBBIBAIOT
CBSI3M JIBUTASICh 0 YACOBOM CTPEJIKE OT JUAMETPAIBHOMN TIIOCKOCTH (CM. PHC. 5) U
MIPOCTABJIIOT pa3MeEPhI UX MOMEPEYHBIX CEUCHUM B CM.

Pacuer aneMeHTOB SKBUBaJIEHTHOTO Opyca opopMIISIOT B TaOIHUHOM hopme

(tabmura 3).

Co6cTBEHHBIE MOMEHTBI HHEPIIUU CBSA3EH OIPEIEISIOT 0 (GOpMYyJIE:
JIIst IPSIMOCTEHHBIX 3JICMECHTOB i. = 100sh%12, (6)
J1J1s1 HAaKJTIOHHBIX JTUCTOB i. = (100sbh?)/(12cos a),
J1J1s CKyJI0BOTO T0sIca i, = 14,885 R®,



rJie S — TOJIIKHA CBSI3H B CM.; h — BBICOTA CBSI3M B M.; o — YTOJI HAKJIOHA 3JIEMEHTa K
OCHOBHOM IIOCKOCTH.

Tabn.3.
Pacuer skBHBaneHTHOro Opyca B IepBOM IMPUOIUKEHUU
IMo- m Cratit M°"“.\’Ifc'$°pm' P:g:’ Hampaxernis g, MITa
" H?{INCHOBW ?gg’ ocH \:OC;?:': nepe- cober- | OT Hell-
paz:cpu, HIR, !m ; firz ,’ HOCH acmmdt. md?ﬁHOﬁ “13"1'!6“?o "P:‘}g?f' Aoy-
fi o 2 | o fnt| L |%-ex CKaeMble
1 2 3 1 5 6 1 § 9 10 1l
1| BK, 0.6x 100 60 | 05 30 15 5
2 | p& BK, /6160 1058 05 | 529 | 265 0
3|TK, 1.2x% 108 0 0 0 0
4 | obummxa ema, 1.0x360 | 360 | 0 0 0 0
5 | Hacrin 2 162, 0.9x 595 | 5355 | §35.5 | 5353 0
6 |mpon Gamcu2 aea, 6xn/618a [ 1332] 089 | 11855 | 1055 | 043
7 mpoa Gamt moana, Sx /6186 129 | 011 | 142 | 156 | 042
8 | mpon, Ganka woa, 06186 | 21 | 025 | 645 | 161 | 007
9 |px m cpisrepa 2xn6l6a | 3592 05 | 1796 | 898 144
10| mamuesoit cpierep, 10100 100 | 0.5 50 25 §.33
11{cxyzoBoft amet, s1.0 RISO | 2356| 044 | 10366 | 456 | 4037
12| nactr manyet, 0.8x250 | 200 | 4. 820 | 3362 0
19|crerka kapmumrea, 09x38 | 342 | 686 | 2346 | 16094 | 041
20{nonxa kapmmrea, 1.2x15 | 18 | 667 | 1201 | 8008 0
A= B=
Cynut o cronbuam 20472 192 C=36291

[Tocne 3amonHEHUsT MEPBBIX CEMU KOJOHOK  ONPEAENSIIOTCS TJIABHBIE
XapaKTEPUCTHKU OSKBUBAJEHTHOrO Opyca HeoOXoauMmble I pacuera oOIIei
MIPOJIOJIBHON MTPOYHOCTH C YYETOM 0003HAUYCHHI MPUHATHIX B TaOIuUIIE3.
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Pucynok 5 — PacueTHoe ceueHue Kopmyca cyHa

OTcTosiHME HEUTPAIBHOM OCH OT OCU CPAaBHEHHUS B M.

e =B/A (7)
MOMEHT HHEPLIMU OTHOCHUTEIIBHO HEUTPAIIBHOW OCH
| =2(C-eB) (8)

[Tocne 3amomHsieTcss cronben 8 Tabmuipl 3, MPU ITOM 3HAYCHUS Z; HIDKE
HEUTPAJIBbHON OCH IPUHUMAIOTCS CO 3HAKOM MUHYC.
Hanee onpenensitorcs GakTUUECKHE MOMEHTBI COTIPOTUBIICHUS JIJIsl TATyObl U
[HHIA B CM:
W, = 1001/z, ; W, =100l/z, , 9)
IJI€ Z, U Z, — OTCTOSTHUE KpaHUX CBSI3eH (JHUIIA U 1amyObl) OT HEHTPAJIIbHON OCH B
M.
Brraucnstorces HanpsKEHUS B TIPOIOJIBHBIX CBS3SX MPHU IPOTHOE U Iepernode
cyaHa (cton61pl 9 u 10 Tadn.3) no popmyiie:
oi=10M(z /1) , (20)
IJIe Zj — OTCTOSIHHE | CBSI3U OT HEHTPAJIbHOM OCH, B M.; M1 — pacueTHbIN N3rndaroImii
MOMEHT Tpu Tporude u meperude CyJIHa ONpenesseMbli Kak CcyMMma
COOTBETCTBYIOIIETO BOJHOBOTO M3TMOAIONIETO MOMEHTa (OMpeaenseMoro 1o
dbopmyrnam (4) u (5)) ¥ MOMEHTa Ha TUXOU Bojie (ompenensieMoro mo ¢hopmyrnam (2) u
(3) ). Hanpsi>keHnst B IPOAOJIbHBIX CBSI3SIX JTOJKHBI CPAaBHUBATHCS C JOMYCKAEMbIMU



(cronberr 11 tabn. 3). B cioyuae, ecnu o0; > ¢ pa3Mepbl COOTBETCTBYIOIIEH CBSI3H
CJIeTyeT MEPECMOTPETh B CTOPOHY YBEITUUCHHS.
MOMEHT CONPOTHUBICHUS PacCMAaTPUBAEMOI0 MOMIEPEYHOTO CEYEHUS KOpITyca
(mamyObl 1 AHUIIA) B cM® OIKeH ObITh He MEHEe OTIPEICJICHHOTO 110 (hopMyJie:
W = (10° M1/ 6) > Wpin = cuWBL*(Cy, + 0,7)n (11)

[MonocoBynsbd HecummetpruHbiit o F'OCT 21937-76

Anementel npoduis
u- | T Ha, - MomenT uHepuus, | MomenT
Homep Bricota lll:;; 0111‘1.\1: & m Paceror oM’ & conpo-
npo- SIHHE
h, Oyanba Ges THRIIC-
G MM b. CTeH-{TONC  coxa] N T J ] HHUA,
S KH Ka CM: V, CM X Wl CM“
5 50 16 - 10 286 3,13 6,85 44 9
6 60 19 5 10 4.28 3,74 14,60 87 15
7 70 21 5 10 | 507 | 440 23,80 137 20
8 80 22 3 10 | 584 | 5,07 35,98 202 25
9 9% 24 35 10 | 7,03 | 35,65 55,60 295 33
10 100 26 6 10 8.63 6,29 83,45 434 45
12 120 30 6,5 10 | 1L13] 755 | 157,36 767 68
14a 140 33 7 10 | 14,05 ] 882 | 271,51 1274 100
146 140 35 9 10 | 16,85 | 8,53 324,11 1398 112
10 1980 140
16a 160 36 8 5 17.94 | 999 | 452,07 200 147
166 | 160 [ 38 [ 10 [ 19 |20 975 | s3na0 | 32 [ 133
10 2860 188
18a 180 40 9 15 22,18 | 1L13 | 71253 3280 200
10 3130 206
186 180 42 11 15 25,78 | 10,83 | 823,78 3530 28
20a 200 44 10 15 127,36 | 12,35 | 1083.4 4730 268
206 200 46 12 15 | 31,36 | 12,06 | 1236,1 5110 293
2a 220 48 11 15 | 32,82 | 13,53 | 15749 | 6500 345
226 220 50 13 1S | 37,22 | 13,20 | 1777.3 6930 372
24a 240 52 12 15 | 3875 | 14,71 | 2217,0 8720 434
240 240 54 14 I5 | 43,55 | 1441 | 24788 9250 466

9.3. OeHOYHBIE CPEACTBA I NPOBEAECHUS MIPOMEKYTOYHOT0 KOHTPOJIA
C ONMMCAaHUEM NOKa3aTesell, KpUTepHeB M IIKAJIbI OLleHUBAHUSA

1. Kputepuu olieHHBaHMs OLIEHOYHOT'O CPEJICTBA MPOMEKYTOUHOI'O KOHTPOJIS B
BU/JIE 3a4eTa!
— JIOTUYHOCTb U apTYMEHTUPOBAHHOCTh U3JIOKEHUSI MaTEepHaa BOIIPOCa;



— JIEMOHCTpAIs TIIyOOKNX 3HAHUHN y4eOHOTo MaTepuasa 1o JUCIUTIINHE;

— YMEHUE CBSI3bIBATH 3HAHUS, YMEHHS W HAaBBIKM, IMOJYYEHHBIE B XOJE
OCBOCHMSI IUCLIUILIMHBI, C MPAKTUKON COOCTBEHHOIN HAYYHOU J1€ATeNbHOCTH;

— yMeHHE 000CHOBaTh COOCTBEHHYIO TOUKY 3PEHHS MPHU aHAIM3€ KOHKPETHOM
po0JIeMBbl UCCIEAOBaHUS,

— YMEHHE CBOOOJHO OTBEYaTh HA TMOCTABIICHHBIE JOMOJHUTEIbHBIE BOMPOCHI,
nenaTb 000OCHOBAHHBIE BBHIBOJIBI.

2. lllxkama olleHWBaHWS W TIOKA3aTeNId OICHUBAHUS OIICHOYHOTO CpPEICTBa
MMPOMEKYTOYHOTO KOHTPOJISL B BUJIE 3a4€Ta:

— «3a4YTCHO» CTaBUTCA 3a IIOJIHOE B YCTHOW WM THUCBMEHHOW (opme
W3JI0KEHUE TIOJIYYEHHBIX 3HAHUI; B OTBETE JIOMYCKAIOTCS HECYIIIECTBEHHBIC OLIMOKH,
CaMOCTOSITEJIbHO HCIPABJISIEMbIE AaCOUPAHTOM WJIM TIOCHE YKa3aHWs Ha HUX
npenojaBaresieM; MpU M3JI0KEHUUM Y4eOHOro Marepuajia aclnupaHT BBIACISIET
OCHOBHBIE OIPENEIEHUS U3YUYEHHOTO MIPEAMETA, BBISBIIIET IPUUYNHHO-CIICICTBEHHBIC
CBSI3U, OPMYJIMPYET BBIBOJIBI 11O MIPONIEHHBIM TEMaM;

— «HE 3a4TEHO» CTAaBUTCSA B TOM CIIy4ae €CIU IPU YCTHOM WJIM ITMCbMEHHOM
OTBETE aCIUPAHT JIOMYCKAeT rpyOblie OMMUOKH, TEMOHCTPUPYIOIIKE TTOJTHOE HE3HAHKE
Y HEIOHMMAaHUE MPOMJICHHOTO MaTepuala.

HepequL KOHTPOJILHBIX BOIIPOCOB K 3a49€TY

rJ[\/ri Bomnpoc
1 2
1. Cuctembl Habopa KopIryca Cy/Ha
2. [TonsiTHE 001IEH MTPOAOITBHON MPOYHOCTH
3. [ToHsiTHE MECTHOM MPOYHOCTH
4. ONIOpsl Harpy3Ku
5. ONIopsI JEA0BOM HArpy3Ku
0. Pacuer kopnyca cyaHa Ha I€HCTBHE JIbJ1a
7. [TonsiTne cnemuHra 1 OpOy4eHTa, YUET MPOYHOCTHBIX PACYETOB KOPITyca CyIHa
8. Cuctembl HA0Opa KOHTEHHEPOBO30B
0. CucreMbl Habopa HAKATHBIX CY/IOB
10. Cucremsl Habopa OaKepoB
11. CucreMbl Habopa ra30BO30B
12. Cuctembl HaOOpa YHUBEPCATBHBIX CY/IOB
13. [ToakperuieHre CyJJ0B B HOCOBOM KOHEUHOCTH JJIsi paObOTHI BO JIbJIaX
14. [ToHsITHE TPOEKTUPOBAHUS JIEJOBBIX MOSICHEB
15. Marepuaisl 111 TOCTPOMKHA KOPITYCOB CYJI0B
16. IToHATHE KOHBEHIIMOHHOT'O MOPCKOI'O CY/JIHA, CTAHAAPT IIPOYHOCTHU




