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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | naTh 00YYAOIIUMCS TOCTATOYHOE TPEICTABICHHE IO CIICAYIOIINM MO3UIHSIM: YCTPOUCTBE CYJIOB Pa3IHYHbBIX THUIIOB U
(bu3KMUECKUX OCHOBAX SIBICHHUH, COCTABISIONIMX CYTh OCHOBHBIX HABUTAIIMOHHBIX (MOPEXO/IHBIX) KAYECTB CY/HA;
KJIaccu(UKAIUK MOPEXOIHBIX U IKCILTyaTAlIHOHHO-DKOHOMHYECKHX KauecTB; 00 00IIeM yCTPOWCTBE CYIHA, APXUTEKTYPHO
-KOHCTPYKTHBHBIX THIIAX CYJOB, IPUHIIMIIAX KIACCH(DUKAIIMH MOPCKHUX U PEUHBIX CYIOB; KOHCTPYKIMU KOPITyCa CYIHA;
rEOMETPHUH KOpITyca, IOCaIKe, IUIABYYEeCTH, HaJBOTHOM OOpPTE, TPY30BOil MapKe Cy/[HA; HA4YaIbHON OCTOHYHBOCTH,
OCTOMYHMBOCTH TP OOJBIIKX YIIIaX KpeHa, THHAMHYECKOW OCTONYMBOCTH, HEMTOTOILISIEMOCTH, HAIIMOHAIBHBIX U
MEIKIyHAPOIHBIX TPEOOBAHMSX K OCTOMYMBOCTH M HEMTOTOIUIIEMOCTH CY/IOB; XOAKOCTH U MAHEBPEHHBIX XapaKTEPUCTHKAX
CY/IOB, KAUKE ¥ MOPEXOJHOCTH Cy/IHA HA BOJHEHHH, CYJIOBBIX [BIDKHTEISX; OCHOBAX MPOYHOCTH KOPITYCa, H3MECHEHHIO U
KOHTPOJIIO €r0 TEXHUYECKOTO COCTOSHHS BO BPEMEHHU, TEXHUUECKOMY O0CITY)KUBAHHIO CY/IHA; CYOBBIM YCTPOMCTBAM:
PYJIEBOM, TPY30BOM, SIKOPHOM, IIBAPTOBHOM, OYKCHPHOM, CIIACaTEIbHOM; CYJOBBIM CHCTEMaM: BOJOCHAOKEHUS,
OTOIUICHHSI, BEHTHJISILIUH, TIPOTHBOIIOKAPHOM, CTOYHO-(haHOBO# U T.1. KpoMme TOTo AaTh MpeACTaBIeHUE O TEXHUKO-
9KOHOMHYECKOM aHAJIH3€ M BBIOOPE TEXHHMYESCKOTO PEIICHHUS U3 PS/a IPEAN0IaracMbIX, B YaCTHOCTHU, BEIOOPE CKOPOCTH
JIBUOKEHUSI TIPH JIAHHOM TEXHUYECKOM COCTOSIHUM CYJIHA U B 338J[aHHBIX YCIOBHSX IUIABAHUS (TEUEHHE, BOIHEHHE,
MEJIKOBOJIBE U T.J1.).

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | b1.0

2.1 | TpedoBaHus K NpeaBapUTeJIbHON NOATOTOBKE 00y4alomerocs:

2.1.1 | CynoBble BCIOMOTaTelIbHbIE MEXaHU3MBbI, CHCTEMBI H YCTPOMCTBa

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeauecTByIoLee:

2.2.1 | CynoBsle nBUrarTeny BHYTPEHHETO CTOPAHUS

2.2.2 | CynoBble TypOOMAIINHEI

2.2.3 | IlmaBaTennpHas

2.2.4 | CynoBble BcrioMOraTelIbHbIe MEXaHU3MbI, CHCTEMBI H YCTPOWCTBA

2.2.5 [ CynoBble KOTEIBHbBIC U MAPOPOU3BOISIINE YCTAHOBKU

3. KOMIIETEHIIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHHUS AUCLIATLIMHBI
(MOZY.JIA)

YK-2: Cnioco0eH ynpaBJ/siTh IPOEKTOM Ha BCEX ITANAX €r0 *KU3HEHHOI0 IUKJIa

VK-2.1: Uaunuupyet, IulaHUPYeT U pa3padaThIBaeT MPOEKT

OIIK-6: Cnioco0eH uaeHTU(PHIHUPOBATHL ONIACHOCTH, ONIACHbIE CHTYALIMU U CLICHAPMM MX Pa3BUTHUSI, BOCIPHHUMATD U
YHPaBJIATh PUCKAMH, NOAAEP:KUBATH JOJIKHBINA YPOBEHb BJIAJeHUs CUTYyalueil

OIIK-6.1: ITonuMaeT 001IMe TPUHLIUITBL U AJITOPUTMBI OLICHKH U YITPABIICHUS PUCKOM

OIIK-6.2: TIpuMeHsieT METOANKH MPUHATHS PEIICHUH HAa OCHOBE OLEHKH PUCKA, OJIEPKaHU TOJDKHOTO YPOBHS BJIa/ICHUS
cuTyanueu

IIK-14: CnocodeH NpakTH4YeCKU NPUMEHATh HH(OPMALNIO 00 0CTOYUBOCTH, MOCAAKE U HATIPSIKEHUSAX, TUATPAMMBI U
YCTPOMCTBA Il pacyeTa HANPSIKeHU B KOpILyce

[1K-14.1: TTornmaeT npuHOUIEL cOopa 1 IIepBUYHON 00paboTKH HH(YOPMAINH 00 OCTOHYNBOCTH, ITOCAIKE W HANIPSIKEHIIX B
KOpIIyce CyIHa

IIK-15: CnocodeH o6ecriequTh BOAOHEINMPOHUIAEMOCTDb M MPCANNIPUHUMATH OCHOBHBIC HeﬁCTBHﬂ, B CJiyyae 4aCcTUYHOM
MOTEePH IJVIABYYECTH B HEMMOBPEKACHHOM COCTOAHUHA

IIK-15.1: O6muiee 3HaHNE OCHOBHBIX KOHCTPYKTHBHBIX 2JIEMEHTOB KOPITyca CyJJHA ¥ IPaBUIBHBIC HA3BAaHUS HX PA3IMIHBIX YacTeH




B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3uaTs:

3.1.1 | - kmaccuuKaIMIo ¥ TEXHUKO-IKCINTyaTallHOHHbIE XapaKTEPUCTHKH CY/IOB;

3.1.2 | - KOHCTPYKIIHIO KOpITyca, OOIIECYIOBBIE YCTPOHCTBA i CUCTEMBI;

3.1.3 | - TeopHIO OCTOMYMBOCTH, HEMTOTOILIIEMOCTH U POYHOCTHU CY[IHA,

3.1.4 | - BIUsiHUE HA OCTOMYMBOCTh, HEMOTOIUIAEMOCTh M IPOYHOCTH JIEHCTBUH SKUIIAXKa M0 MPUEMY WIIM CHATHUIO TPY30B, IPH
OYHKEpOBKE M pacX0JJOBAaHHIO KUIKHUX IPY30B;

3.1.5 | - TpeboBanus MexayHapOaHBIX KOHBeHIMH 1 [IpaBui kiaccupuKay U MoCTPOHKHU CyoB noaHaa3opusix PMPC u PPP
K o0ecIiedeHnIo He0OX0MMOH BEICOTHI HAJBOAHOTO O0PTa, OCTOHYNBOCTH, HETIOTOIISIEMOCTH M IPOYHOCTH;

3.1.6 | - TeopHro IOJOOMSI ¥ CONPOTUBIICHUS TBUYKCHUIO CYTHA;

3.1.7 | - TeopHIO CYAOBBIX ABHXKUTEJIEH, OCHOBBI B3aUMOJIEHCTBUS KOPITyca, JBMXKUTEIIEH U IIIaBHBIX JBUraTele;

3.1.8 | - OCHOBBI TEOPHHU YIPABIAEMOCTH U KaUKH CYIOB.

3.2 | YmeTh:

3.2.1 | - ucnonb30BaTh MOPCKYIO TEPMHUHOJIOTHIO IIPH COCTABICHIH TEXHUUECKUX M PEHCOBBIX OTYETOB, BEIOMOCTEH
nedexTanuu,

3.2.2 | - npOU3BOIUTD OLIEHKY OCTOHYHMBOCTH, HEMOTOIUISIEMOCTH M TPOUYHOCTH MOPCKOT'O CYIHA;

3.2.3 | - BBIOTHATH PacyYeThl COMPOTUBICHUS CPEABI IBMXKEHUIO CY[JHA C YUETOM BIUSHUS BHEITHUX YKCIUTyaTallHOHHBIX
YCIIOBUI (METE0yCI0BUS, TeUEHHE, MEJIKOBO/IbE), & TAKXKE TEXHUUECKOTO COCTOSIHUS KOopIyca (ILIepoX0BaTOCTh HAPYKHON
OONIMBKH, BKJIFOUYas 0OpacTaHie KOpITyca; MECTHbIC Ae(opMariiu Kopryca: OyXTHHBI, TOQPUPOBKa ¥ BMSATHHBI; 00IIast
IIpooTbHAs nedopMarist Kopiryca: mporud u neperuo);

3.2.4 | - mogOupath XapaKTEPUCTUKU IPEOHBIX BUHTOB ISl 00ECIIEUEHUS MMPOSKTHONW CKOPOCTH MPY BBIOOPE IOTPEOHO#
MOIIHOCTH TJIABHOTO JIBUTATENs (€i);

3.2.5 | - omleHUBATh XapaKTep B3aUMOJICHCTBHUS TPeOHOTO BHHTA W JBUTATEIIS,

3.2.6 | - paccUUTBIBATh XOJOBbIE XapAKTEPUCTUKHU CyHA.

3.3 | Baagerb:

3.3.1 | - MeTouKOH pacyeTa MUHUMAaJIBHOW BBICOTHI HAIBOAHOTO OOPTa CyJHA JUIS PAa3HBIX YCIOBHHU IIABAHHS;

3.3.2 | - MeTOAMKaMH OLICHKH OCTOMYMBOCTH, HEMOTOIISIEMOCTH M IIPOYHOCTHU CY[HA;

3.3.3 | - MeTogaMu obecrieueHus BOAOHETTPOHULIAEMOCTH U OOpHOBI 32 KUBYUECTDb CYIHA;

3.3.4 - MeToxMKaMHU pacyeTa CONPOTUBIICHHS CPE/IbI IBIDKCHUIO CyIHA,;

3.3.5 | - MeTogaMu pacueTa XapakTepUCTHK TpeOHOTO BUHTA M IPUBECHUS €TO B COOTBETCTBUE C TJIABHBIM JIBUTATEJIEM;

3.3.6 | - cnocobamu ToJIepKaHusI TPOIYJILCHBHBIX KQ4eCTB CyJHA B OKCIUTYaTallHH;

3.3.7 | - nepBUYHBIMU HABbIKAMH UCIIOJIb30BaHMS CYOBOM TOKYMEHTAIMHU 10 IJIaBy4ECTH, OCTOHYMBOCTH U IPOYHOCTH CyIHA.

4. CTPYKTYPA JTUCHUIIJIMHBI (MOAYJIST)
Bun HaunmeHnoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemectp | YUacos | Jlutepatypa | IlpIlo
3aHATUS / Kypc AroT
Pasnen | Pa3nen 1. BBegenue B kype.
Jlex Knaccudukarus cymnos. KaduecTBa cymaHa Kak TpaHCIIOPTHOTO 3 1 JIT.1J11.2 0
cpexnctsa. /Jlex/ JI1.3712.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6 JI3.7
31323354
Cp Knaccugukanus cynos. KadecTBa cymaHa Kak TpaHCIIOPTHOTO 3 10 JI1.1J11.2 0
cpeactsa. /Cp/ JI1.3J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6 JI3.7
31323354
Paznen | Pasgen 2. O0miee ycTpoiicTBO cyaHa.




Jlex

APXHUTEKTYPHO-KOHCTPYKTHUBHBIC THITBI CYJIOB, OCHOBHBIC COCTABHbIC
JIIEMEHTHI CY/IHA: OCHOBHBIE COCTOBHBIC DITMMEHTHI CY/[HA, KOHCTPYKIIHS
KOpITyca, CUCTeMbI Habopa Kopiryca cymHa /JIex/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
31323354

Cp

ApXUTEKTYPHO-KOHCTPYKTHBHBIE THIIBI CYJIOB, OCHOBHBIE COCTABHbIE
JIIEMEHTHI CY/IHA: OCHOBHBIE COCTOBHBIE JITUMEHTHI CY/[HA, KOHCTPYKIIHS
KopITyca, CUCTeMbI Habopa kopiryca cyaHa /Cp/

14

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

Cp

Cynosele ycrpoiictsa. /Cp/

12

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI13.6 J13.7
31323354

Pazpnen

Pa3nen 3. Cratuka cyana.

Jlex

I'maBHBIE MIOCKOCTH, Pa3MEPEHHs, TEOMETPHsI KOPITyCca, TEOPETHUCCKHUIT
4epTex, IIaBydecTb. /JIex/

J1.1J11.2
JI1.3J12.1
J2.2712.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI13.6 J13.7
01323354

JIab

I'maBHbBIE MTOCKOCTH, Pa3MEPEHHs, TCOMETPHSI KOPITyCa, TEOPETHYCCKHUIT
4epTex, IIaByqecTs. /J1ad/

J1.1J11.2
JI1.3J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

p

['7aBHbIE MIOCKOCTH, Pa3MEPEHHs], TEOMETPHSI KOPITYCa, TEOPETHICCKHI
4epTeK, IiaBydects. /I1p/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

Cp

I'naBHBIE IIOCKOCTH, Pa3MEPEHHs, TEOMETPHS KOPITyCa, TEOPETHIECKHU
4epTex, miaBydectb. /Cp/

10

JI1.1J11.2
JI1.3712.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
J13.4J13.5
JI3.6 JI3.7
010323354

Jlex

INocanka cyaHa py MpHEME U CHATHH MaJIoTo B 60IIbIIoro rpysa. /JIex/

JI1.1J11.2
JI1.3712.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01023354




Cp

Iocanka cymgHa npu IpuEME U CHATUU MaJloro u 6oisoro rpysa. /Cp/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
31323354

Jlex

OCTONUMBOCTB MPH MANbIX YIJ1aXx HaKJIOHEHUH. MeTalneHTpuieckas
¢dopmyna ocroitunBocty. [Tocaaka 1 HayanbHast OCTOHYMBOCTD CyAHA IIPH
TepeMeIIeHuH, IpuéMe WM CHATHH MaJoro rpy3a. /JIex/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

JIab

OCTOHYMBOCTD PH MaJbIX yIJIax HAKIOHEHHiT. MeTaleHTprIecKast
¢bopmyna ocroitunBocty. ITocanka 1 HadaabHas OCTOWYMBOCTD CYIHA IIPH
IIepeMeIIeHNnH, puéMe Wil CHATHH Majoro rpy3a. /JIab/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI13.6 J13.7
31323354

Ip

OCTOWYMBOCTD IPU MAJIBIX YIJIaX HAKJIOHCHUH. MeTaleHTpuiecKast
(dopmyna octoitunBocTy. [Tocaaka u HavaIbHAsI OCTOMYUBOCTD CyIHA TIPU
TepeMelIeHIn, TpuéMe WK CHATUU Maoro rpysa. /I1p/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
31323354

Cp

OCTOWYMBOCTH IIPH MAJIBIX YIJIaX HAKJIOHCHUH. MeTaleHTpuiecKast
(dopmyna octortunBocty. [Tocaaka u HavaIbHASsI OCTOMYUBOCTD CyJHA TIPU
nepeMenieHIH, TpuéMe WM CHATUN Majoro rpysa. /Cp/

12

J1.1J11.2
JI1.3J12.1
J2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

Paznen

Paznen 4. lunamuka cyana.

Jlex

OcCTOWYHMBOCTh Ha OOJIBIIUX YIIIaX KpeHa, KPUTEPUH ocTOHYNBOCTH /JIex/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

Ip

OcCTONYMBOCTh Ha OOJIBIINX YIIIaX KpeHa, KpuTepuu octoiuuBocTy /TIp/

JI1.1J11.2
JI1.3712.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
J13.4J13.5
JI3.6 JI3.7
010323354

Cp

OcCTOIYMBOCTh Ha OOJBIINX yIilaX KpeHa, KpuTepun octoiauBocTa /Cp/

10

JI1.1J11.2
JI1.3712.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01023354




Jlex

Henotomnstemocts cyana. /Jlex/ 3

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
31323354

Cp

Henoromisiemocts cynna. /Cp/

10

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

Jlex

Xonkocth cynHa. /JIex/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI13.6 J13.7
31323354

Cp

Xoakocth cyana. /Cp/

14

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
31323354

Cp

VYnpasnseMocTs (MaHEBPEHHOCTB) cya0B. /Cp/

10

J1.1J11.2
JI1.3J12.1
J2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01323354

Jlex

OCHOBBI IPOYHOCTH CynHa. /JIek/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
J13.4J13.5
JI3.6 JI3.7
0103233 54

Cp

OcHoBbI ipouHOCTH cyaHa. /Cp/

16

JI1.1J11.2
JI1.3712.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6 JI3.7
0103023354

Pazgen

Pa3nes 5. Bbi0op 3kcniyaTaliluOHHOTO peleHus.

Cp

TeXHUKO-35KOHOMHYECKAs! OIIEHKA BEIOOPA SKCILTYaTallHOHHOTO
pemenust. /Cp/

12

HKP

Teopus ycrpoiicta cynaa /UKP/

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Tema 1.1. Kmaccudurkanus cynos. KoprycHbie KOHCTPYKIIUH.
Knaccugukanus mo Ha3HauEHHIO, IO CIIOCO0Y ABMKEHHS, TI0 TUITY CHJIOBOM YCTaHOBKH, IO POAY ABHXHUTENEH, 110 paiioHy
TUIaBAHUS U BETPO-BOJHOBOMY PEXUMY.




Tema 1.2. CynoBble yCTpPOHCTBA H CHCTEMBI.

Pynesoe, rpy3oBoe, SIKOpHOE, IIBAPTOBHOE, OYKCHPHOE, CIIacaTeIbHOE, CLEMHOE, U3rH0atolee yCTPOHCTBA, X KOHCTPYKIMS 1
HasHadyeHHe. Cy[JOBBIE CHCTEMBI: MTOXKAPOTYIIEHH, BOZOCHa0KeH!s, paHOBas U T.JI.

Tema 1.3. [lnaBydecTb cyqHa.

I'maBHBIE pa3MepeHHs U K03 (HUIHUEHTHI TONHOTHL. TeopeTuueckuit uepTex cyaHa. LIeHTp TsecTH U HEHTP BEIUYUHBI CyJHA, UX
koopauHatel. [Tocaaka cynna. ITapamerpsl nocagku. Y cioBHs paBHOBECHS IUIABAIOLIETO CyAHA. Y CIOBHS NPHEMa-CHATHUS MaJIOro
rpy3a 6e3 kpeHa u auddepeHTa.

Tema 1.4. HauanbHast OCTOHYMBOCTE CyIHA..

PaBHOOOBEMHBIC HAKJIOHEHHS CyiHa. MeTaneHTpryecKie popMyITbl TIONEPEeYHON U IPOIOIBHOM ocToHuYMBOCTH. M3Menenue
TIOCAJIKH M OCTOMYMBOCTH CyIHA IIPH ITepeMEIIeHIH Ha HEM I'Py30B M [P NpHEMe U CHATHH MaJloTo rpy3a. BimsHue Ha
OCTOHYUBOCTB JKUIKUX, CHIITy9UX U MOIBEIICHHBIX IPYy30B.

Tema 1.5. TpeboBanus Peructpa PO u pexomennamu MexxayHapoaHoit Mopckoit opranuzauuu (MMO), MexyHapogHoi
Acconmaruu KnaccudukanmonHsix O0IIecTB K OCTOHYMBOCTH MOPCKHX M PEUHBIX CYJIOB.

OJeMeHTHI CyIOBBIX KOHCTPYKIHIT 1 cucTeMbl Habopa. KoHCTpyKITy Cy10B ¢ pa3InYHBIME cucTeMamu Habopa. Cyna ¢
OJMHAPHBIMH U JBOIHEIMU OopTamu u aHuIEeM. Ha6op MO u okonedHOCTSX. JlenoBble moakperieHus kopiyca. KoHcTpykim
HAJICTPOEK U PYOOK.

Tewma 1.6. HenororuiseMocTs cyHa.

Pacuér 1yinH OTCEKOB.

Tema 1.7. MaHeBpeHHbBIE KauecTBa.

VrpaasgeMocTb cyqHa.

Tema 1.8. Xonkocts cynHa. Cyq0Bble ABUKUTEIH.

Cocrapnsronye conpoTuBiIeHus BoAbl. COPOTUBICHNE HA TITyOOKOH 1 Menkoif Boje. CONpOTHBICHUE CYIOB C PA3IHYHBIMU
NPUHLUIAMH HOJEPKAHHS.

IMpuHIMT DeHCTBUS U THIIBI CYTOBBIX JIBIDKHTEINCH. DIIEMEHTHI TEOPUH KPBLIA.

Tema 1.9. I'peOHBIC BUHTHI U UX XaPAKTEPUCTUKH.

ITonoOue rpeOHBIX BUHTOB. J{narpaMma ajs pacueTa rpeOHBIX BUHTOB.

I'eomeTpuyeckye, KHHEMaTHIECKHE U JUHAMUUECKUE XapaKTEPUCTUKHY I'PEOHBIX BUHTOB.

Tema 1.10. B3anmopeiicTBre TpeOHBIX BUHTOB C KOPITYCOM CYIHA 1 OCHOBHBIMH THIIAMH SHEPTETHIECKUX YCTAHOBOK.

Tema 1.11. KaBuranus BUHTOB. BeIO0Op pacuéTHOTo pexnMa mpu NPOSKTUPOBAHUY I'PEOHBIX BUHTOB.

KaBuTanus BUHTOB, IIyTH €€ YCTPAHEHHUSI.

Tema 1.12. [ToHatue o NpoIynbCUBHOM KOMIUIEKCE.

IIponynbcuBHBI K. II. 1.

Tema 1.13. Matepuaisl aj1s TpeOHBIX BUHTOB. XOJOBbIE UCTIBITAHUS CYOB.

Tema 1.14. TpeboBanus kinaccupukanuoHHbIX 001ecTB U pekomeHaanua MMO u MAKO k 0CHOBHBIM TIOJIOXKEHHUSAM TCOPHH CYIHA
¥ OCTOWYHBOCTH, K TpeOHBIM BHUHTaM U CIIACaTEIBHBIM YCTPOHCTBAM.

ConeprkaHue JJabopaTOpHBIX PabOT

HavanbHast ocTOHIMBOCTh CymHA. ONBIT KpEHOBAHUS CY/IHA.

I'peOHbIC BUHTHI U MX XapakTepucTHKH. OnpeeNieHne XapakTepUCTHK rPeOHOTO BUHTA.
ConeprkaHue MPaKTUYCCKUX 3aHATHI

Tema 1.1. Obuiee ycTpoOHWCTBO

cyana. O3HaKOMIIEHHE C YepTeKaMH OOIIEero PacloIOKEeHUsI 1 KOHCTPYKTHBHBIMU CEPUITHBIX CYIIOB.

Tewma 1.2. [TpuHLIHATIEI

Kiaccudukanuy cynos. Kimaccudukanus: 1o Ha3HaYCHUIO, THITY CHUIOBOH YCTAHOBKH ..., PailOHy IUIaBaHUSL.

Tema 1.3. ApXUTEKTYpHO -

KOHCTPYKTHBHBIE THIIBI Cy0B. Cyla: caMOXO/HbIe, HECAMOXOIHBIE, TACCAXKUPCKUE, TPY30BbIE, TOIKAYH.

Tema 1.4. 'eomeTpus Koprryca

cynHa. [InaBydects. O3HaKOMIIEHHE C TEOPETUUECKUMH YePTEKaMH CyI0B CepUitHON mocTporku. Pemenue 3amay ¢
WCTIOJIb30BaHUEM TIpaBHJIa TPATICIHiA.

Tewma 1.5. Koncrpykuus kopiyca

cynHa. O3HaKOMIJIEHHE C CHCTeMaMH Habopa KopITyca Cy/Ha, KOPITyCHOW TePMHUHOIOTHEH, THITAMH TIOIEPEYHBIX CeUeHHH KopITyca
CyZHa, Y3JJaMH CeYEeHUH. DCKU3NPOBAHHE Y3JIOB U CEUCHHUH Kopiryca cyaHa. KOHCTpyKIHs HaaCTpOeK U pyOoK.

Tema 1.6. CynoBsie yctpoiicTBa. O0I11ee 03HaKOMJICHHE C CyJJOBBIMU YCTPOHCTBAMU: PYJIEBBIMU, TPY30BBIMY, ..., OYKCUPHBIMHU.
Tema 1.7. Kiaccuduxanus
MOPEXOJHBIX KauecTB cyZoB O3HAKOMIICHHE C MOPEXOTHBIMH KauyeCTBAMU: IIaBYyIECThI0, OCTOHYMUBOCTEIO, ..., KAYKOI.

O3HaKOMJICHHE C MTPABUIAMHU Ha3HAYCHUSI HAJBOJHOTO OOpTa U rpy30BOH MapKH.

Tema 1.8. Hauanbnas

OCTOWYHMBOCTP CyIHA. PacueT momepeyHoi u MpoI0JIbHOW OCTOWYHUBOCTH, B T. 4. IPU MPUEME U TIEPEMEIICHUN Tpy3a.
Tema 2.1. OcToH4YMBOCTb Ha

Oonpunx yriax kpeHa. [loctpoenne nuarpaMm cTaTHUECKOW M TUHAMUYECKOH OCTOMYMBOCTH.

Tema 2.2. OCHOBBI IPOYHOCTH

cynHa. Pacuer o0miei 1 MecTHOH MPOYHOCTH. DKBUBAJICHTHBIH Opyc.

Tema 2.3. OCHOBBI MEXaHUKH

>KUAKoCTH. Ilepecyer pe3yabTaToB UCTILITAHUI ¢ MOJIENTH Ha HATYPY.

Tema 2.4. ConpoTHBIIEHUE BOJIBI

JIBIDKEHUIO CyIHA. PacdeT cOmpoTHBIIEHUS BOABI IBIKEHHUIO CyJHA HA TIyOOKOH BOJIE I MEIIKOBOIBE.
Tema 3.1. CynoBsle ABMkHTENU. PacueT IBHXKUTENS HAa MOJIHOE HCIOIb30BaHHE MoLTHOCTH COY.




Tema 3.2. Kauka 1 MOpeXoaHOCTh

cyaHa Ha BojHeHuH. OnpeziesieHne napaMeTpoB Kauky Ha pe3oHaHCHOH BosHe. IlocTpoenue mTopMoBOil 1uarpaMmesl.

Tema 4.1. PyneBoe yctpoiicTo. M3ydeHne KOHCTPYKIUH pyJIeBBIX YCTPOUCTB, IPUBOIOB PYJIEBBIX MAIlIUH.

Tema 4.2. SIxopHoe ycTpoiicTBo. M3ydyeHre KOHCTPYKIMiI MIMIIICH U Opamrmnuieli, THIIOB SKOPEeH 1 SKOPHBIX LeTIeH.

Tema 4.4. IlIBapToBHOE YCTPOHCTBO. M3yueHne KOHCTPYKLUH IIBAPTOBHBIX YCTPOUCTB U Je0EIOK.

JessitkuH, A.A. JlTabopaTopHbIi IPAKTHKYM B ONBITOBOM Oacceiine [TekcT]: MeTo. ykas. mo BeII. J1ad. padot/ A. A. JleBsatkuH, O.
1O. JleGenen ; @enepanbHOE areHTCTBO MOp. H ped. Tpancmopra, PI'BOY BO "Cubup. roc. yH-T BOAHOTO TpaHcHopTa'. -
Hosocubupck: CI'YBT, 2015. - 46 c. (60)

Jlebenes, O.}0. Mopexoansle kauecTBa cyfaHa [ TeKcT]: MeToa. ykas. IJig KypcOBOTO POeKTUpoBaHus 1o auc. "Teopus u
YCTpOMCTBO cymaHA" /IS CTYICHTOB cynoBoauTebekoi crerl. / O. 0. Jlebenes, A. A. [lesatkun ; M-Bo TpaHc. Poc. ®eneparmn,
Hogocwu6. roc. akan. Boa. Tpasci. - HoBocubupck : HFABT, 2006. - 44 c. (52)

Bumbepekos, I1.A. MeTtoauka yckopeHHOH edexTannu KopinycoB cyaoB [Tekct]: Mmeroanueckoe nmocodue /I1.A. bumbepekos. -
Hosocubupck: HI'ABT, 2010. — 47 c. (75)

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

1. 3amura 1a00pPaTOPHBIX 3aTAHUMH.

2. PenieHue 3a1a4 Ha MPaKTHYECKHUX 3aHATHSX.
3. Ompockl.

4. KypcoBoii npoekT

5. Dx3amMeH

6.2. Tembl NMCbMEHHBIX PadoT

Tema xypcoBoro npoekra: IIpoekTupoBaHre BUHTOBBIX JABUXKETENEH CyIHA.
ConepxaHue:

- BEIOOD IIPOTOTHIIA,;

- oTIpeJieTICHHE HeJOCTAOMNX TeOMETPHIECKUX ITapaMeTpoB KOPITyca;

- IPOBEpPKa TJIaBHBIX Pa3MEPEeHU U3 yCIoBHid 001Iel MPOYHOCTH (COOII0AEHU COOTHOIIEHUS pa3MepeHHii cornacHo Peructpa);
- pacdeT U MOCTPOEHHE MPOEKIUU KOPITYC TEOPETUIECKOTO YePTexka;

- OTIpeJieTICHHe CMOYEHHON TIOBEPXHOCTH CYIHA;

- pacuéT CONpPOTHUBIICHUS CY/IHA;

- pac4éT OBMXKUTENS MIPU BEIOOPE CHIIOBOM YCTAaHOBKH;

- pacuéT IBIDKUTEIS HA ITOJTHOE UCITOIH30BaHNE MOIITHOCTH;

- IPOBEPKA AUCKOBOT'O OTHOIICHUS JBHKUTEIS Ha IPOYHOCTH M KaBUTAIHIO;
- pacdéT U MOCTPOCHHUE XOJIOBBIX U TATOBBIX XapaKTEPUCTHUK CYTHA;

- pacdéT U MOCTPOCHUE YePTEKA IBHKHUTENS;

- pacdeT 1 IMOoCTpOeHNEe AnarpaMMbl Kaukn. OnpeieieHue OmacHbIX 30H;

- Ka9Ka ¥ MOPEXOAHOCTH Cy/Ha Ha BOJTHEHHU.

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

T'eomerpust cynoBoro kopmyca

I'maBHBIE pa3MepeHHs U XapaKTEPUCTUKH CyAHA

ITocTpoeHne TeopeTHUECKOr0 YepTexa

[TprHIMOE! KITaCCH(UKAITIH CYI0B

IIpubnuxennsie GopMyIbl KBaAPaTyp

KoopauHats! ieHTpa TSKECTH TLUIOLIAIH

WHTerpanbHble KpUBbIE

OCHOBHBIE OIPEENCHNS IIIIaByIeCTH

KoaddunmenTsl TeopeTHyeckoro yeprexa

VYcnoBus U ypaBHEHUS paBHOBECUS CylHA

Boruncnenue Beca cyqHa U KOOPAMHAT €r0 LEHTPA TSHKECTH

KpuBble 31eMEHTOB TEOPETHUECKOTO YepTEeKa

I'py3oBas mkana

W3MeHeHue cpeniHell ocagku py IpUEME UM PACXOA0BaHUU TPY30B

3amac mIaBy4ecTH

MacmTab bonxana

O0mpe onpeaeneHns] OCTONINBOCTH

OCHOBHBIE [10JI0KEHMS] HA4YaIbHOM OCTOMYMBOCTH

HauanpHble MeTalleHTPHYECKUE PaHyCh

HauanbHble MeTalleHTPUYECKUE BBICOTHI

MeraneHtpudeckne GopMyITbl Ha4aJIbHOH OCTOHYHBOCTH

M3meHenue nocaiky U OCTOMYUBOCTH Cy[HA IIPU NIEPEMELICHUY IPY30B

H3MeHeHHe nocaaky ¥ OCTOMYUBOCTU Cy[HA MPH NpHUEME U PACXOA0BAHUM MaJbIX TPY30B
V3MeHeHne MocaIki ¥ OCTOHYMBOCTH CyIHA ITPH TIPHEME HITH PacXoI0BaHUU OOJBIIHX IPY30B
BiusiHue NoABUKHBIX I'PY30B HA OCTOMYUBOCTD CyJHA

Kpen cynna oT naBneHus BeTpa

OmnpeneneHue NONepevHON METALIEHTPUUECKOH BBICOTHI M TIOJIOKEHUS LIEHTPA TAXKECTH Cy/IHA OMBITHBIM ITyTEM




Uro sBIsIeTCS CPENOH TYIIEHUS TPU YIIEKUCIOTHOM TYIEHHUU?

Kakwue Trmsl sikopeit Hanboee pacpoCTpaHeHbI HA OTEYECTBEHHOM (IIOTe.

THITH IUTIONOYHOTO YCTPOWCTRA.

Bums! cynoBbIX criacaTeIbHBIX CPEACTB.
Tunbl OyKCUPHBIX J1€0EH0K.

CuenHoe ycTpoicTBo.

I'py3oBoe ycTpoiicTBO.

AnmnapenbHOe yCTpOUCTBO

OCHOBHOW M BCIIOMOTaTeJIbHBIC Oe3pa3MepHbIC KPUTEPUH IPU MOJICITHPOBAHUH COIIPOTUBIICHUS CYIOB B OIBITOBBIX OacceiiHax.
OCHOBHO 1 BCTIOMOTaTeNbHBIE Oe3pa3MepHbIe KPUTEPUH IIPH MOJICITUPOBAHUH BO3IYIIHOTO COIPOTHUBIICHHS CY/IOB B
a3pPOANHAMUYCCKHX TPyOax.

PacmudpoBate knaccudpukannonnoe obo3nauenue cynsa « | P1,2»

YTo 03HaYaeT TEPMHUH «HENOTOIISIEMOCThY CyaHa?

[lepeancnuTs OCHOBHBIC BHIBI CYTOBBIX JIBIDKHTEIICH.

Ioxa3aTh Ha 3CKH3€ CEUEHUH KopIryca cyaHa Koddepaam.

Jlatb omnpenesneHre NOHATH «IMaMeTpaibHasl INIOCKOCTh» KOpITyca CyIHa.

JlaTe onpeneneHne MOHATHS «BaTSPINHUN TEOPETUIECKOTO YepTeka KOpITyca CyIHa.

JlaTb BeIM4MHY NOYCTUMOM pa3HULBI IUIOMAZEeH BaTEPIIMHUN IPU IIPUEME «MaJIoro Irpy3ay.
IToka3zaTb Ha 5CKU3e 3HAUEHHUE MPEAeTbHBIX 0CaI0K, 3a(MKCUPOBAHHBIX IT'PY30BOil MapKO# C yKa3aHUEM Kilacca CyIHa.
Kaxyro 0cTOHYMBOCTE HAa3bIBAIOT OCTOMYMBOCTEIO IIPH OOJIBINUX YIIaX HAKJIOHCHHH?

Kaxk Ha3pIBaeTcs TpaeKTOPHUS IEHTPA BEIMYUHBI IIPH OOJIBIINX YIiIaX HAKIOHEHHS CynHa?

Kakue oTcexu JOMKHBI OBITH BRITOPOKEHBI BOJIOHENPOHULIAEMBIMHE MIepeOopKaMy Ha Beex cynax?

ITpu xakoil Harpyske cyJHa MpOM3BOJUTCS POBEPKA YIIPABISIEMOCTH IPU BETPE AJIS TPY30BBIX CyI0B?
JlaTe onpeneneHne MOHATHS «BUHTOBAS JTHHHS»?

Kakum 00pa3oM rpynmupytoTcst COCTaBIISIOIINE COMPOTUBICHNUS 110 MeToxy Ppyna?
Hasosure Buabl nepemMelieHnii Ka4ky B TOPU30HTAIBHOM IIIOCKOCTH.

Onpenenutb 00bEeMHOE BOJJOU3MEIICHUE CYHA, €CIIH U3BECTHO, UTO cpenHsis ocanka T=1,45 M, otHomenus L/B=6,5 u B/T=5,7;
K03(GUIMEHT MOTHOTHI BogousmenteHus 6=0,657.

H3BecTHO BecoBoe Bomom3MeleHue peunoit 6apxu D=44000 kH, npu ocangxe T=2,60 M 1 k03¢ duLreHTEe TOTHOTHI

Bomomsmenienus 6=0,815. Haiitu miomans ['BJI, eciau ee koaddummeHT moaHoTs! a=0,882.

Haiitu Bojon3MeIieHne peaHoro Oykcupa, €ciii U3BECTHBI CIICIYIOIINE TIIaBHbIC pasMepeHus u dyieMenTol: L=45,0 M, B=7,50 m,
B/T=4,0 u k03¢ duunents! momHoTH $=0,825 11 ¢ =0,658.

I'pyzonaccaxxupckoe cyaHo, mpu ocaake T=1,10 M umeer cneayrouue sneMeHTsl: mwiomaas ['BJI S=437,6 M2 u kosdduuneHt

BEPTUKAITBHOM MOJTHOTHI ¥=0,825. Onpenenutb 00beMHOE BOJJOU3MEIIICHHUE.

I'py3omnaccaxupckoe peqHoe CyIHO UMEET CIIENyIole r1aBHble pasmepenus: L=62,4 m, T=1,20 m u cnenyromyie 3JeMEeHTHI:
L/B=7,5, 0=0,864 u ¥=0,823. BoluncinTh BOJAOU3MELICHNE U TUIOIAAb ACHCTBYIOIIEH BaTepIMHUY.

M3BecTHO BecoBOe Bogou3MeleHne peaHoro cyana: D=2460 kH u anementsr: L/B=6,2, T/B=0,18 u 6=0,655. HaiiTi rnaBHbie
pa3MepeHHsl.

Janbl cienyromue 3eMeHTsl peunoro cynaa: D=2460 kH, S=238,0 m2, 0=7,57m2, 6=0,725, 0=0,836 u =0,985. Haiitu rnaBubie
pa3MmepeHus CyaHa.

Ha cynne, amst koToporo usBecTHbl: BecoBoe BogousMelenne D=2250 kH u xoopaunara LT zg=2,32 M, nepemMecTHIIN KOTeI
Maccoit p=180, T u3 Tproma 1o BepTUKa M Ha nanyoy Ha paccrosHue 3,21 M. Onpenennuts okoHuaTenbHOE monoxkerue LT cynHa
MOCJIe TIePeMEIIeHNs KOTJIa.

Onpenenuts Bec OajiacTa, KOTOPhIH HEOOXOAUMO NPUHATH Ha CYAHO, 4ToObl cHU3UTH ero LT Ha 0,3 M, ecinu BecoBoe
Bonom3menienue cyaaa D=3600 kH u xoopaunata [T zg=2,70 M. [IpeamonaraeTcs, 4To NEHTP TSHKECTH OaJTacTa HaXOJIUTCS OT
kuyst Ha paccrostHuu z=0,20 M.

Ha cynue ¢ BecoBsiM BogousmemenrneM D=4200 kH nepemectmiu rpy3 maccoit p=30,0 T 110 BepTUKaIM BBEPX Ha paccTosiHuE 3,5 M
U nonepek Ha pacctosinue 4,2 M. OnpenenuTs cooTBeTcTBYOIEee nosoxkenue LT cyana, ecny nepBoHavanbHO CyHO CUIENIO0 IPSIMO
n zg=2,40 M.

Haiitu nmonoxxenue LT cynHa mo BeICOTE HOCIIE N3PACXOJ0BaHUS TOIUIMBA: YaCTh TOILTHBA Maccoil p1=13,7 T umena KoopAUHATY
uenTpa tsoxectu z1=0,60 M, a ocranbHOe Macco p2=17,8 1 - koopauHaty LT z2=0,90 m. [lepBoHauanbHOE BOJOM3MEIIICHUE CY/IHA
D=5800 xH n nepBonauanbHas koopaunara ero LT u zg=2,10 m.

Ha xakoe paccrosuue Hago nepeHectH rpy3 Maccoi p=20,0 T, aro6s! LT cynna nepemectuics no mmuae Ha 0,4 M, ecnn
BoonsmenieHue cygaa D=3500 kH.

B pesyneTraTe KpeHOBaHHS PEYHOTO CyIHA HAMICHO, YTO HaYaJ bHas MONepeyHast MeTaneHTpraeckas Beicora h=1,70 M npu
BopousmenieHnn D=8200 xkH. Onpenenuts Bo3sbimenue LT nang 1B, ecnu [x=2380 m4.

OmnpenenuTs NoCpeCTBOM MPUOIIDKEHHBIX ()OPMYIN HAYaTbHYIO IONIEPEUHYI0 METAI[EHTPHUECKYIO BBICOTY PEUHOT0 OyKCHpa, ecinu
M3BECTHBI cieayromue ero aneMentsl: L=48,0 M, B=6,7 M, T=1,2 M, H=2.4 M, 6=0,836, 0=0,78.

OmnpenenuTs MONePEeYHYI0 METAI[CHTPUYECKYIO BEICOTY CY/IHA, €CIH IpH KpeHe Ha yroi 6=40 miedo octoitamBoctH 1=0,056Mm.
ITapycHas sixTa ¢ BecoBbIM BogousMmenieHueM D=63 kH B npecnoii Bone, npu onymeHHoM kuie umeeT LT auxe 1B Ha 0,2 M.
Brruncnute nonepeuHyro MEeTalleHTPUIECKYIO BEICOTY, eciu [x=3,24 m4.

CynHo amunoro L=62,0 M cuaut ¢ nuddepentom Ha kopmy A=-0,5 M, umes ocaaky kopmoro Tk=1,85 M. OnpenenuTb ocaaky
Cy/IHa TIPH 3TOM K€ BOJIOU3MEIICHUH, €CITH CyHO Oy/eT CHIeTh Ha pOBHBIN Kb U abcuucca LT miomanu Batepiuaun xf=-1,55 m.
Cynao cuaut ¢ qupdeperrom, umes ocanky Hocom Tu=1,85 M u kopmoro Tk=2,40 M. OnpenenuTs 0CagKy IIPHU TOM XKe
BOJJOM3MELICHHH, €CJIU CYyIHO OYIeT CUAETh Ha POBHBIH Kuiib. [{muHa cynna L=68,0 M u abcuucca LT miomanyu BarepauHun xf=-

1,85 m.

Berancnuts koopauHaTh! LB cyanaa npu kpeHe Ha yroa 6=4030(, ecitit B ICXOXHOM ITOJIOXKEHHUH CYJHO CHJIEJIO IPSMO U Ha POBHBII
KWJIb. DJeMEHTHI cyaHa, cneayronue: L=64,0 m, B=8,3 M, T=1,85 ™, 6=0,67, 0=0,76. Mcionb30BaTh NpubIMKeHHbIE POPMYIIBL.




IToHTOH B BUJE mapaJuleNienunea U3 OAHOPOAHOTO MaTepHana CUANT MPSIMO U Ha POBHBIA KUIIb. BEIMUCINTS HaYaIbHYIO
MOTIEPEYHYIO METALIEHTPUUYECKYIO BBICOTY, €l pasmepeHus cyana: B=3,0 m, H=2,0 m u T=0,6 m.

IToHTOH B BHE MapajUIeenuIea H3 OMHOPOIHOTO MaTepralla UMeeT IoNlepedHoe ceueHre B (hopMe KBajparta, Co CTOPOHOH,
paBHOH . OnpenenuTs, Ipu Kakoi ocanke T HaualbHAS IOIEPEYHAs BEICOTA MOHTOHA YIeT MHHUMAIBHOM.

IToHTOH B BUIIE KpYroBOro HuiauHapa auametpom d=0,8 M miaBaeT B MpeCHOH BOJAE TakK, YTO €0 0Ch TOpU30HTANbHA. ONpeaenuTh
HavyallbHYIO TONEPEYHYI0 METALEHTPUUECKYIO BBICOTY ITOHTOHA, ecnu ocafka ero T=0,5 M u koopaunara LT zg=0,4 m.

M3BecTHBI clieMyronre pasMepeHus | JIeMeHThI peuHoro cyaHa: L=48,0 m, B=8,2 m, T=1,2 M, 6=0,68, MeTanieHTpU9IeCKHe BHICOTHI
h=2,8 M, 1 H=92 M. Berunciuts MOMEHT, KpeHsIuii cyaHo Ha 1°, 1 MoMeHT, quddepenTyromuii Ha 1 cM.

Ber4nciauTh miedn ocTOHYMBOCTH IPSIMOYTOIBHOTO TIOHTOHA IpH yriaax kpeHa 01=50 n 62=100 o oObIYHON MeTaleHTPUIECKON
(hopMyIe OCTOYMBOCTH M CPABHHUTE C Pe3yNbTaTaMH 110 (hopMye A MpAMOOOpTHOTO cyaHa. Mcxomubie naHHbIe TakoBEl: L=30,0
M, B=6,5 M, T=1,2 M u zg=0,9 m.

JlaTh cxeMaTU4HO AUarpaMmy CTaTHYeCKOH OCTOMUYMBOCTH /ISl PEUHOTO CyJIHA U IPOU3BECTU rpadHUEeCKyI0 IPOLETYpPY
OIIpe/ieTICHHs YIaa OMPOKHUBIBAHUS Cy/IHA IPU THUHAMHYECKOM BO3JEHCTBUH.

JlaTe cxeMaTH9HO AMarpaMMmy CTaTHIeCKOH OCTOMYMBOCTH IJISl PEYHOTO CYJHA, 3a]1aB YTOJl 3aJIMBAaHMS IIPOU3BECTH IPahUIecKyro
HpoLEeAypy ONpeeeHHs JOIyCTUMOT0 3HaUeHHs KPEHSIIIEr0 MOMEHTA.

JlaTb cXeMaTHYHO AuarpaMMy CTaTHYECKOW OCTOHYMBOCTH JUIsi MOPCKOTO CY/IHA M TIPOM3BECTH I'PadIECKYIO IIPOLEAYPY
OIIpeeIeHNs yIIa ONPOKHUBIBAHMUS Cy/IHA MIPU TMHAMHYICCKOM BO3ICHCTBUML.

JlaTe cxeMaTH4HO AMarpaMMmy CTaTHIeCKOH OCTOMYMBOCTH IJISI MOPCKOTO CY[HA, 3a/1aB yTroJl 3aJIMBaHMS IIPON3BECTH I'PapUIECKyIO
IpoLeAypy ONpeeNeHHs OMyCTUMOr0 3HaUeHHs KPEHIIIEro MOMEHTA.

[TpoussecTy nepecuér cOnpoTUBICHHS MOJCIN OapsKH ¢ pazMepeHHsAMHU Oapsku-TuIoma Ky npoekra NeP-56 (BapraHThI IIPOECKTOB:
942, 944, 16801) Ha HaTypy IO NIPEITIOKEHHBIM KPUBBIM CONTPOTHBIICHHS MOJIEIICH.

[IpoussecTr nmepecuéT CONPOTUBICHUS COCTABOB U3 0ap:k ¢ pasMepeHusAMH Oapku-miomaky npoekra NeP-56 (BapuaHTsI
mpoekToB: 942, 944, 16801) Ha HATYpy MO NPETOKEHHBIM KPHUBBIM COMIPOTUBIICHHSI MOJIENICH 1O METOY KO GHUIIMEHTOB cyalia 1
METO.y 9KBHBAJICHTHOTO CyIHA.

IIpoananu3upoBaTh M 0OBICHUTH, HOYEMY PACIIUPUTENBHBIN OaK CHCTEMBI OTOIUICHHS TaK Ha3BaH.

[Ipoananu3upoBaTh 1 00BICHUTH, HOUEMY (HIIOPHBIH MIMAHIOYT TaK Ha3BaH.

[TpoaHanM3upoBaTh NPEATOKEHHYI0 KOHCTPYKIIUIO IIEPEKPBITHI U COMOCTaBUTh 3HAYNMOCTD IPENIOKEHHBIX BAPHAHTOB OAJIOK
CyZIoBOTO HabOpa MeXIy co00ii, HapuMep: JHaMeTPaTbHOTO KHIIbCOHA MM KapJIMHTCa ¢ OOKOBBIM; IIIIAHTOyTa X OOPTOBOTO
CTpHHTepa; (GIopa ¥ JUaMeTPaNIbHOTO KHIbCOHA; (bIopa 1 OOKOBOTO KMIbCOHA (AHUIIEBOTO CTPUHTEPA); AUAMETPAIBEHOTO
KapJIMHrca u 6uMca; G0KOBOTO KapJIMHIca U Oumca.

CorocTaBUTh MPUMEHIMOCTB, a TaK)Ke ITOJIOKHUTEIBHBIC H OTPUIATEIIFHBIC XapaKTCPHCTHKH CHCTEM ITOKapOTYIICHUS MEXITY COO0MH
(BoASIHOTO, TAPOTYIICHUS, YTIEKUCIOTHOTO, IICHOTYIIICHHU) JUI OTACNBHBIX IIOMEIIEHIH CyI0B (TPY30BBIE OTCEKH, JKIIIBIC
MOMEIIEHUs, MAIIMHHO-KOTEIbHOE OT/CNICHNE) CYJOB Pa3sHOH crerranu3anyuu (TPIOMHBIX CyXOTPYy3HBIX, CyIOB-IUIONIAI0K,
TaHKEpOB).

JlaTe omeHKy BIMSHIS HAJMYHSA B MEXIYJOHHOM IIPOCTPAHCTBE Y CyAHA OajutacTa aHAJIM3UPYS HapaMeTpsl OCTOWYNBOCTH,
HETIOTOILIAEMOCTH, YKCIITYaTallMOHHOM MPOYHOCTH [0 BApHAHTAM: JIOJIH 3amonHeHus (10 5% o6bséma, 50%, 100%); 3arpyskoit
cynHa (nopoxuéMm, 80% oT rpy30nobEMHOCTH, IPU MOTHON IPy30IO0ABEMHOCTHI); B PA3JIMUHBIX Pa3psaax IIaBaHus (Hampumep,
TIPH TTepeXo0/Ie B MOPCKHX YCIOBHSAX, IIEPEX0JIC B PEUHBIX YCIIOBHSX).

[IpennoxuTs perieHne Mo CHpSAMICHUIO CyIHA, HMEIOIIEro MpoOONHY B ITyCTOM TPIOME, €CIIN Ha Maryde B HATMYHe UMEeTCs TPy3
(IIeMeHT B MeIlIKax, JJecoMaTepralbl, MyKa, yroJb).

BrIOpaTh OTHOCHTENILHOE H3MEHEHHE CKOPOCTH JBIKEHUSI cyaHa AV/V 13 ycIIoBUs COXpaHEHHs Pacxo/ia TOIUINBA (BapHAHTHI:
n3MeHenus Ha -10%, - 5%, 5%, 10%, 15%, 20%, 25%), mpu NporeHTHOM U3MEHEeHUH TTyOnHKI (hapBatepa Ha -50% oT 6a30BOTO
3Ha4YeHus (BapuaHThl: -75%,, -60%, -45%, -30%, -15%, +10%, +15%, + 20%, + 25%, + 30%), mpu 6a30BOM COOTHOILIEHUN OCAJKH
cyaHa K riayouHe apsarepa =1,0, ycCIIOBHO NPHHSB, YTO N3MEHEHHE KO3 (HIIMEHTa CONPOTUBIICHUS CY/IHA IPOUCXOIUT TOIBKO OT
W3MCHEHHMS BCIIEICTBHIE MEIKOBOIBS BI3KOCTHOW COCTABIIAIONICH, OIPEISNIIeMO B IOJAX O BRIPAKEHHIO , B3SIB B OIICHKY
nokazarensb crenieHn m=0,8 (Bapuantsr: 0,9; 1,0; 1,1; 1,2; 1,3; 1,4) cBsA3u B BEIpaXKEHUH , 4aCOBOT'O pacxoja Tormsa, G, u
MOILHOCTE aBurarensa Ne.

6.4. Meronmueckue MaTepHuaJibl, ONPEACTAIIINE MPOUECAYPbI OICHUBAHUA

IlonokuTenbHBIE OTBETHI HA KOHTPOJIBHBIE OIIPOCH] TEKYIIEH IPOBEPKU OCBOCHHUS AUCLUIIOMHBIL.

Kypcosas pabora:

2 (HeyIOBIETBOPUTEIBHO) - HE IOJHOCTHIO KOPPEKTHO PEIICHBI 3aa4l PabOThI, JOKIA] H OTBETHI HA BOIPOCH HE BHATHHI U HE
OTpPaXKaloT TpeOyeMblil ypOBEHb 3HAHUH.

3 (YIOBIIETBOPHUTENEHO) - HE TIOTHOCTHIO KOPPEKTHO PEIIeHBI 3a1a4i paboTHI, TOKIA] ¥ OTBETH Ha BOIPOCH! Oosee 50% BHATHEHI U
OTpaXaroT TpeOyeMBIil ypOBEeHb 3HAHHIA.

4 (XOpo110) - MPaBUILHOE BBIIIOJHEHKE 33/1a4 PabOoThl, BHATHBINA JOKIa, UMEET MECTO 3aTpylIHEeHHE 10 25% B OTBETax Ha
OT/EBHBIE BOMPOCHI.

5 (oTIHMYHO) - IpaBWIIEHOE BHITTOJHEHHE 3a/1a9 paOOTHI, YETKHH W BHATHBIN JOKJIAJ, OTBETHI Ha BONIPOCH Oomee 95% oTpaxaror
TpeOyeMblil ypoBeHb 3HAHHH.

OK3aMeH:

2 (HEeyROBIETBOPHUTENHHO) - MeHee 50% MOTHOTHI OTBETA IO KAKIOMY U3 BOIIPOCOB 3K3aMEHAIIMOH "HOTO OmiIeTa, 3a1a4a He
pelieHa.

3 (ymoBierBopHTENBHO) - 50...75% MOIHOTHI OTBETA IO K2XKIOMY U3 BOIIPOCOB 3K3aMEHAIL[IOHHOT0 OWIIeTa, 3a/ja4a He pellIeHa, He
MIOJTHOCTBIO KOPPEKTHBIH OTBET Ha JIOMOTHUTEIBHBIN BOIPOC(BI).

4 (xoporo) - 75...95% moNHOTHI OTBETa IO KAKIOMY U3 BOIIPOCOB SK3aMEHAIIMOHHOTO OHIIeTa, 3a1a4a PeIlIeHa C
HE3HAYUTEIbHBIMU MOTPEITHOCTAMH, 1aH KOPPEKTHBIH OTBET Ha JOMOTHUTEIbHBIN BOMPOC(bI).




5 (otau4HO) - 6onee 95% MONMHOTHI OTBETA MO KayKAOMY U3 BOIIPOCOB 9K3aMEHAIIMOHHOTO OHiIeTa, 3a1a4a pelIeHa BEpHO WU C
HE3HAYUTEIbHBIMU MTOIPEIIHOCTSIMHU 1P KOPPEKTHOM OTBETE Ha JIOMOJHUTEIBHBIA BOIIPOC(b).

7. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCHUIIJIMHBI (MOYJIS)

7.1 PexoMeHnayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH

3arnaBue

W3narenbcTBO, TOI

JI1.1 | Xapun Bnagumup CynoBble MalllMHbBI, YCTAHOBKH, YCTPOMCTBA M CUCTEMBI: YUSOHUK IS Mocksa: TpancJlut [u
MutpodaHoBuY, BBICIIL. MOP. yue0. 3aBeJIeHU I np.], 2010
3anbko Oger
Hukonaesuu, JI€kun
Bopuc ['puropresuu,

ITuckioB Bukrop
Tumodeenny, Xapua
Bnagumup
MurpodaHoBUY

JI1.2 | KunakuH Banentun Teopus U ycTpoOHCTBO KOpaOIIs: YIeOHUK IS CTYJICHTOB BY30B, Canxkr-IlerepOypr:

Bopucosuu 00yJaromuxcs 0 HaIPaBJICHUIO ITOTOTOBKH IUTUIOMHP. CIIEIl. Cynoctpoenue, 2010
180100 (652900) "KopabaecTpoeHne 1 OKEaHOTEXHHUKA" U
HAaIpaBJICHHUIO IOATOTOBKH Oakaiaspor 180100 (552600)
"KopabnecTpoeHue 1 OKeaHOTEXHHKA"

JI1.3 | Kopotkos C. 1O., Teopus 1 ycTpoHCTBO CyaHA Canxkr-IlerepOypr:
Epmos A. A., OI'BOY BO I'VMPOD um.
Bosipunos A. M., anmupadia C. 1O.
Pa3Bo3oBa E. B., Makaposa, 2018
Caosiposa . C.

7.1.2. Jlono/IHUTEIbLHAS JIATEPaTYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA

JI2.1 | danwmnoB Anekcanap | CoBpeMeHHOE MOPCKOE CYIHO: YIEOHHK IS CTYIEHTOB, Canxkr-IlerepOypr:
Tumogeesuy, 00yJaroIuXcs M0 HAIPaBICHUIO TOATOTOBKY AUTLIOMHP. CIIEIL. Cynmoctpoenue, 2011
Cepenoxo Bnagumup | 180100 (652900) "KopabnectpoeHue u OKeaHOTEXHHUKA" U
AJeKCaHAPOBUY HaTpaBJICHHUIO MOroTOBKH OakaitaBpoB 180100 (552600)

"KopabnecTpoeHue 1 OKeaHOTeXHHKA"

JI2.2 [Topmees Omner YrpapneHue TONKaeMBIMU COCTaBAMHU B PEUHBIX YCIOBHUSX: y4e0. Hosocubupck: HI'ABT,
HBaHoBu4 nocobue 2005

JI2.3 | JlectokoB BaneHTtun Teopus ¥ yCTPOHCTBO CYI0B BHYTPEHHETO TIaBAHUS: YICOHHK Mocksa: Tpaucmnopr, 1982
AHTOHOBHY

JI2.4 | bumbepexos ITaBen Mertouka yCKOPEHHOH Ae(EeKTAIIH KOPITYCOB CYIOB: METO/. Hosocubupck: HI'ABT,
AnexkcanapoBud nocobue Ui CTyAEHTOB KOpaOIeCTPOUT. CIIeIl. 2010

7.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTETHN 3arnaBue W3naTensbcTBO, TOI

JI3.1 |CumanoBuu, KoncTpykmus kopiryca IPOMBICIIOBBIX CYHOB: y4e0. Ul CTyA€HTOB U Mocksa: Mup, 2005
Tpuctanos KypCaHTOB By30B

JI3.2 | Ky3bmenko FO. H. Teopus 1 ycTpoiiCTBO CYJIOB B BOIIpOCax W 3aadax: 3aj1ay.-CIlipas. Hosocubupck: HU'ABT,

1998
JI3.3 |JleGenes, [leBATKIH MopexoHble KauecTBa CyHa: METOJ.yYKa3. 7151 KypCOBOI'O Hosocubupck: HI'ABT,
IpoeKTHpoBaHus 1o auc."Teopus u ycTpoiicTBo cyaHa" s ctyneHTos | 2006
CYAOBOJUTEILCKOH CIIELl.

JI3.4 | lImakoB Muxaun CynoBbie yCTpOHCTBA: YUSOHHUK Mockga: Tpaucnopt, 1977
I'puropreBuu

JI3.5 |Yunses MBan CymoBBbIe CHCTEMBI: yIeOHUK Mocksa: Tpancnopt, 1984
AnekceeBuu

JI3.6 | Piabuenko B. K., Kyuep |VYcrpoiicTBo cynHa: y4ue6. mocobue Ist CTYIEHTOB CIIell. Opecca: @enuxc, 2006
0. I1. "CynoBoxaeHue"

JI3.7 | leBarkun Anapeit JlabopaTopHBIi IPAKTHKYM B OIBITOBOM OacCeiHe: METO. YKa3. 1o HoBocubupck: CI'YBT,
AHaTonbeBU, BHIIL. J1a0. padot 2015
JleGenes Oner
IOpreBuy

7.2 Tlepeuenb pecypcoB HH(POPMALMOHHO-TEIeKOMMYHUKANMOHHOM ceTH ""UnTepHeT"
31 | KoHcTpyKims Kopiryca MOPCKOTO CyIHa / KOMITBIOTEpHAs IIPO-
rpamma B cpene Windows 98, 2000, XP, 7, 10
92 | CynoBoauTesisiM O IUIaBY4E€CTH U OCTOMYMBOCTH CyJHA.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIA)

Hasnauenne

Ob6opynoBanue

JlabopaTtopusi Teopum Kopadis u
CYHOBBIX YCTPOMCTB - YydeOHas

AymutopHas mocka; Kommexr yueOHO#H Mebenn; Momenn cynoB, 9 mr., Momens SIKOPHOTO
ycTpoiicTBa, 2 mT; Y3mel Habopa kopmyca, 12mr.; ITIK - 7 mT., DOAKIIOYEHHBIX K CETU

aymutopust  1uii  mpoBeneHus | "MHTepHET" M 00eCICUMBAIOMIMX JOCTYIl B 3JICKTPOHHYIO HH(pOPMAIMOHHO-00Pa30BaTEIBHYIO
7a00PaTOPHBIX 3aHATHH cpeny YHHUBEpPCUTETA

Tlomemenne s | Kommekr  yae6HON wMebemm; [IK — 1 mr., mnomkirodeHHBIX K cetd  "VHTepHeT" w
CaMOCTOSITENIbHOM paboThl | oOecreunBaOmMX ~ JAOCTYIl B OJEKTPOHHYI0  HMH(OPMAIlMOHHO-0Opa30BaTeNbHYIO  Cpemy
00yJaronuxcst YHuBepcureTa.

KommbroTepHbIi Kiacc - yueOHas | AymutopHas aocka; KommiekT ydeOHoW MebOenw; MynbTUMeIuitHOE 000pyAOBaHHE: MPOSKTOP
aymuTopWs  IUI1  TPOBEAEHUS | (CTalMOHApHBIH), 3kpaH (cTaruoHapHsii); 1K -11 mT. (B T.9 mpenoxaBaTeNbCKHii).

3aHATHH JECKIIHOHHOTO THIIA

JlaGopatopusi Teopun Kopadns u
CYIOBBIX YCTPOWCTB - YyueOHas
aymuToOpWs  UI  TPOBEACHHSA
71a00PaTOPHBIX 3aHITHH

AynuropHast nocka; Kommiekr yue6HOM mebenu; Mopenu cynoB, 9 wmT., Moaens SKOpHOTO
ycTpoiictBa, 2 T, Y3mel Habopa kopmyca, 12mr.; IIK - 7 mT., MOIKIIOYEHHBIX K CETH
"UaTepHer" W 00ecneuuBarOUX JOCTYIl B JJIEKTPOHHYIO WHQPOPMAIMOHHO-00pa30BATEIBHYIO
cpelly YHUBeEpCUTETa

KomnbrotepHslii ki1acce - yueOHast
ayiuTopus I IPOBEAEHHSA
TPYNIIOBBIX W HWHIWBUIYAIBHBIX
KOHCYJIbTalUN

AynutopHast nocka; Kommiuekr ydeOHON mebenm; MynbTuMenunitHoe 00OpYIOBaHHUE: MPOCKTOP
(cranpoHapHbIi), 3kpaH (cTarroHapHbli); ITIK -11 mT. (B T.4 IpenoaaBaTeIbCKUi).

KommnbrotepHslii ki1acce - ydeOHast
aymuTopus U1 TPOBEACHHSA
TEKYILETO KOHTPOJIS u
MIPOMEXYTOYHON aTTecTalluu

AynutopHas nocka; Kommuexkr yueOHoN mebenn; MynbTuMenuiiHoe o0OpygoBaHHUE: MPOEKTOP
(cranmonapHsIif), skpaH (ctarroHapHsIi); [1IK -11 mt. (B 1.9 npemnonaBaTeTbCKuii).




