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Teopusi ¥ yCTPOUMCTBO CyIHA

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi Teopun kopad.isi, CyI0CTPOEHHsI U TEXHOJIOTHH MATepHAJIOB
O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennammanus "CyI0BOXICHHE HA MOPCKHUX U BHYTPEHHHUX BOJHBIX ITyTsX"

roJi Hayaja moAroToBku 2022

Kamudukarus HHIKeHEP-CyT0BOANTENH

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 83ET

Yacos 1o yueGHOMY IJIaHy 288 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: JK3aMeH 2,6
AyJUTOPHBIE 3aAHATHS 76 Kypcosas pabota 6
caMocCTosTeIbHas paboTa 124
4acoB Ha KOHTPOJIb 72

Pacnpez[e.lleﬂne YaCcoB JUCHHUIIJIMHBI 110 CEMECTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2) 63.2)
Ha Kypce>) Uroro
Henens 17 15 4/6
Bun 3ansaruit vii | Pl | vo | PO | VO | PO
Jlexun 32 |32 |14 [14 |46 |46
JlabopaTopHbie 14 (14 |14 |14
[IpakTuueckue 16 |16 16 |16
WHas koHTaKTHas 6 6 10 |10 |16 |16
pabota
HUroro ayn. 48 (48 |28 |28 |76 |76
KonraktHas pabora |54 |54 |38 |38 (92 |92
Cam. pabota 18 |18 106|106 | 124 | 124
Yacel Ha KOHTPOIIb 36 |36 |36 |36 |72 |72
HUtoro 108 [ 108 | 180 [ 180 | 288 | 288




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapPCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIET0 00pPa30BaHUs - CIICLUATIUTET M0 crenuaibHocTu 26.05.05
CynoBoxaenue (mpuka3 MunoopHayku Poccun ot 15.03.2018 1. Ne 191)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pﬁ30BaTeJ’lb]—l0ﬁ nporpamMmmsi:

26.05.05 Cnenmanbraocts "CynoBoxaeHue"
Crenuanuszanus "Cy10oBoXXJEHHE HA MOPCKUX Y BHYTPEHHHUX BOJAHBIX MyTsX"
roj Ha4aja noarorosku 2022

Pa6ouyro mporpammy cocTaBuJi(u):
o0.m.u., Ilpogheccop, bumbepexos I1.A.
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii Jlebenes Oner FOpbeBuu



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:

2.2 | JMCUMILUTMHBI M IPAKTHKH, JJIs1 KOTOPbIX OCBOECHUE TAHHON TUCIHILTMHBI (MOTYJIsI) HEOOXO0TUMO KAK
npeamecTBYOIIee:

2.2.1 | OCHOBBI Hay4YHBIX HCCIICIOBAaHUI

2.2.2 | DKOHOMHKA

2.2.3 | TexHonmorus u OpraHu3aIys MOPCKOH MepPEeBO3KH TPY30B U MACCAKHUPOB

2.2.4 | Texuuueckue CpeAcTBa CyJOBOKICHUS

2.2.5 | bezonmacHOCTh Cy10X0/ICTBa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3Y.JIGTATE OCBOEHHUS JUCLIAILINHEI
(MOZY.JI)

YK-2: Cnioco0eH ynpaB/isiTb IPOEKTOM Ha BCEX 3TANAX €r0 )KU3HEHHOI0 IUKJIa

VK-2.1: Uaunuupyer, miaaHupyeT U pa3padbaTbiBaeT MPOEKT

YK-2.2: KoHTponmupyeT pearu3aluio MpoeKTa, OCYIIECTBIIET MOHUTOPHHT MPOEKTa H 0popMIIEHHE OTUYETHON JOKYMEHTAIIUH 110
MPOEKTY

YK-2.3: VrpasnseT mpoeKToM Ha KaXKA0H CTaANU: HHUIIHALUY, ITIAHUPOBAHNUN, PEAN3allui, OTIETa, 3aBEPIICHUS

IIK-14: CnocodeH o0ecnieduTh KOHTPOJIb 32 MOCAKOMH, OCTOIHYUBOCTHIO M HANIPSIKEHUSAMHU B KOpITyce

IIK-14.1: 3HaeT OCHOBHBIE IPUHLIUITBI YCTPOUCTBA CY/AHA, TEOPHIO U (PaKTOPHI, BIMAIOLINE Ha MOCATKY K OCTOMYHBOCTD, @ TAKXKE
Mepbl, HeOOXOIMMBIE IS 0OecIIeueHus 6e30acHO M0Cca ki U OCTOHYMBOCTH

[1K-14.2: 3naer BausHUC MOBPCIKACHUA U IMOCICAYIOIICTO 3aTOIIICHUA KaKoro-au0o oTceka Ha nmocaagxKy u OCTOMYHBOCTh CydHa, a
TaKXE€ KOHTPMED, MOMJICKAIUX MTPUHATHUIO

TIK-14.3: 3naer pexomengauuu MMO, kacaromuecs: OCTOMYUBOCTH CyIHA

MIK-74: CniocodeH o0ecnieduTh NMPOBEPKY M MOATOTOBKY COO0IIEHHUs 0 Te)eKTaX U MOBPEKIEHUSAX B TPY30BbIX MOMELIEHUX,
Ha KPbINIKaX JIIOKOB U B 0aJIJIaCTHBIX TAHKAX

[1K-74.1: 3HaeT u ymeeT OOBSACHUTD, TI€ HCKATh HANOOJIEe YaCTO BCTPEUAIOIIECS TOBPEXK/ICHUS U Ae(EKThI, BOZHUKAIOIINC B
pe3ynbTaTe: Morpy304HO-pasrpy30uHbIX ONEpaLUid, KOPPO3HHU M TSHKEIIBIX TIOTOAHBIX YCIOBHH




[IK-74.2: YMmeert ykazaTh, KaK¥e 9aCTH CyIQHA JOJDKHBI IPOBEPATHCS KaKIBIH pa3 C TAKMM pacdeToM, YTOOHI B TEUCHHE
OIpeIeIeHHOTO MePHOoia BPEMEHH ObIITH OXBAa4€HBI BCE YaCTH

[1K-74.3: YMeeT BBIABIATH 3IEMEHTHI KOHCTPYKI[HH CYJHA, KOTOPbIe IMEIOT Pellarolee 3HaueHUe IS €ro 0e30MacHOCTH

ITK-74.4: 3HaeT IpUYUHEI KOPPO3HUHU B TPY30BBIX OMEIICHUSX W OAIUTACTHBIX TAHKaX U COCOOOB BBISIBICHHS M MPETOTBPAIICHHS
KOppO3HuH

TIK-74.5: 3naet npoueaypy nNpoBeAeHHs IPOBEPOK

[IK-74.6: YMeeT 00BSICHUTD, Kak 00€CIeYUTh Halle)kHOE OOHapyKeHUe NePEeKTOB U MOBPEKIACHUI

[1K-74.7: Ilonumaer nenu «PacumpeHHO| MporpaMMbl OCBUAETEILCTBOBAHUA

IK-75: Cnoco0eH NpoBecTH OLIEHKY 00HAPYKEHHBIX Je()eKTOB M MOBPEe:KACHUI B IPY30BbIX MOMELEHHAX, HA KPbIIIKAX
JIIOKOB M B 0aJIIACTHBIX TAHKAX M NPHHSATH COOTBETCTBYIOLINE MepPbI

ITK-75.1: 3HaeT orpaHMYCHUS C TOYKH 3PESHUS MPOYHOCTH BAKHEHITMX KOHCTPYKTUBHBIX DJIEMEHTOB CTAHJAPTHOTO HABAJIOYHOTO
cynHa

TIK-75.2: YMeeT TOIKOBATh MOyYCHHBIEC 3HAUSHHSI N3THOAIOIINX MOMEHTOB H ITEPEPE3bIBAIOIINX CHIT

ITK-75.3: YMeeT 00BsSICHUTD, KaK U30e3KaTh BPEIHOTO BIMSHHUS, KOTOPOE OKAa3bIBAIOT HA HABATIOYHBIE CYa KOPPO3USI, YCTAIOCTD
HeTpaBHIbHas 00paboTka rpy3a

MK-77: Cnioco0eH o0ecnie4uTh Moj/iep:KkaHue CyIHA B MOPEXOAHOM COCTOSTHUH

ITK-77.1: 3HaeT u yMeeT NPUMEHATh HH(pOpMaLUI0 00 OCTOHYHBOCTH, IIOCAAKE ¥ HANPSDKCHUSX, THarPaMMBbl H YCTPOMCTBA IS
pacdera HaNpsHKEHUH B KOPITyce

I1K-77.2: 3HaeT OCHOBHBIE JIEHCTBUS, KOTOPBIE TOJDKHBI IPEANPUHUMATHCS B ClIy4ae YACTUYHOM IOTEPU ILIaBydECTH B
HETIOBPEXKIEHHOM COCTOSIHUU

TIK-77.3: 3HaeT OCHOBBI BOJIOHETTPOHULIAEMOCTH CYIHA

[IK-77.4: 3HaeT OCHOBHBIC KOHCTPYKTUBHBIC 3JICMCHTBI CyAHA W MPABUJIbHBIC HA3BAHU UX PA3JIMYHBIX yactei

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 (3uaTs:

3.1.1 | - kmaccupuKaIMIo ¥ TEXHUKO-IKCIITyaTallHOHHbIE XapaKTEPUCTHKH CY/IOB;

3.1.2 | - KOHCTPYKIIHIO KOpITyca, OOIIECYIOBBIE YCTPONCTBA i CUCTEMBI,

3.1.3 | - TeopHIO OCTOMYNBOCTH, HETIOTOILIIEMOCTH U TIPOYHOCTH CY/HA,;

3.1.4 | - BIUsHUE HA OCTONYMBOCTh, HEMOTOIUIAEMOCTh M IPOYHOCTH IEHCTBUH SKUIAXKa M0 PUEMY WIIM CHATHUIO TPY30B, IPH
OYHKEpOBKE M PacX0JIOBAaHHIO KUJIKHUX IPY30B;

3.1.5 | - TpeboBanus MexayHapoaHBIX KOHBeHIMI 1 [IpaBuit kiaccuuKaIyy U MOCTPORKH CyIoB moaHan3opasix PMPC u PPP
K 00eCTrieuyeHHI0 HEOOXOTUMOH BBICOTHI HaIBOJTHOTO OOpTa, OCTOWYMBOCTHU, HEMOTOIISIEMOCTH M IPOYHOCTH;

3.1.6 | - TeopHro IOJOOMS ¥ CONMPOTUBIICHUS TBUKCHUIO CYTHA;

3.1.7 | - TeOpHIO CYIOBBIX JABMXKUTENEH, OCHOBBI B3aUMOICHCTBHUS KOPITyca, ABHKUTENICH U TJIaBHBIX JIBUTATENIEH;




3.1.8

- OCHOBBI TCOPUU YIIPABIAEMOCTH U KAaYKU CYyJI0B.

3.2

Ymerhb:

321

- UCITIOJIB30BaTh MOpCKyIO TepMI/IHOHOFHIO HpI/I COCTABJICHUH TCXHUYCCKUX U peﬁCOBBIX OTYCTOB, BeI[OMOCTeﬁ
nedexranumy,

322

- IPOU3BOAUTH OLICHKY OCTOI\/'I‘-II/IBOCTI/I, HETIOTOILUIAACMOCTH U IIPOYHOCTU MOPCKOTO Cy/THA,

323

- BBITIOJTHATH PacyeThl COMPOTUBIICHHSI CPEIIBI JIBMKCHHUIO CYTHA C YIETOM BIIUSHUSI BHEITHUX dKCILTYaTalHOHHBIX
ycIoBUH (METEOYCIIOBHS, TEUEHUE, MEIIKOBOIbE), & TAK)KE TEXHHYECKOTO COCTOSTHHS KOpITyca (IIepoX0BaTOCTh HAPYKHOM
OOIIMBKH, BKJIFOYAsi 00pacTaHUE KOPITyca; MECTHBIC IeOpMaIliK KopIryca: OyXTHHBI, TOPHUPOBKA M BMATHHBL, 00IIast
MIPOOJIbHAS TeopMaIns KopIryca: Iporud u rneperuo);

324

- moAOUpaTh XapaKTePUCTHKU IPEOHBIX BUHTOB I 00CCIICUCHHUS MTPOCKTHOM CKOPOCTH IPH BBIOOpE MOTPpeOHON
MOIITHOCTH TJIABHOTO JIBUTATEIS (€if);

3.2.5 | - oleHUBATh XapaKkTep B3aUMOJIEHCTBUS rpeOHOr0 BUHTA U ABUIATEIs;
3.2.6 | - pacCUMTHIBaTh XOA0BbIE XapAKTEPUCTHKH CyIHA.
3.3 | Bragern:

3.3.1 | - MeToauKO# pacueTa MUHMMAIbHOW BBICOTHI HAQJBOJAHOTO OOPTa CyaHA IS Pa3HBIX YCIOBHUI MIaBaHUs,;

3.3.2 | - METOAMKAMU OLEHKH OCTOMYUBOCTH, HEMOTOILIAEMOCTH U IPOYHOCTH CY[IHA;

3.3.3 | - MeTogaMu obecTieueHus BOJIOHETIPOHUIIAEMOCTH U OOPHOBI 32 KUBYUECTh CY/IHA;

3.3.4 | - MeTOaUKAaMHU pacyeTa COMPOTHBIICHUS CPE/Ibl ABMXKEHUIO Cy/THA;

3.3.5 [ - MeTomamu pacyeTa XapaKTEpPUCTHK TPeOHOTO BHHTA U IIPUBEIICHUS €T0 B COOTBETCTBHE C TIIaBHBIM JBHTATEIICM;

3.3.6 | - cnocobamu noAIepKaHUs IPOIMYAbCUBHBIX KaueCTB Cy/IHA B 9KCIUTyaTallly;

3.3.7 | - nepBUYHBIMU HaBbIKAMH MCIIOJIb30BaHMS CYI0BOM TOKYMEHTAIUH TI0 IJIaBY4ECTH, OCTOHYNBOCTH U IPOYHOCTH CyIHA.

4. CTPYKTYPA JTUCHUIIJIMHbBI (MOAYJIS)
Bun HaumeHoBaHue pa3/1esioB U TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3znen 1. BBenenue B Kypc.

Jlex Knaccuduxkarms cynos. /JIex/ 2 2 JI.1J11.2 0
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6 J13.7

210222354

Jlek KadecTBa cyHa Kak TpaHCIIOPTHOTO cpeacTra. /JIek/ 2 2 JIT.1JI1.2 0
JI1.3J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

210222354
Paznen | Pa3zgen 2. O61ee ycTpoiicTBO cyaHa.

Jlek ApXHUTEKTYPHO-KOHCTPYKTHBHBIE THITbI CYJIOB, OCHOBHBIE COCTaBHBIC 2 2 JIT.1JI1.2 0
2JIEMEHTEHI CyJHA: KJacCU(UKAIMSI COCTOBHBIX SJTMMEHTOB CYTHA, JI1.3J12.1
KOHCTPYKITHA KOpITyca, CHCTEMBI Habopa Kopiryca cyaHa /JIex/ J12.2J12.3

J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

210222354

Cp OCHOBHBIE COCTAaBHBIE 3JIEMEHTBI Cy[IHA: aPXUTEKTYPHO-KOHCTPYKTHBHBIE 2 2 JI1.1J11.2 0

THIIBI CYZIOB, KOPITYC Cy/IHa, KOHCTPYKIIUS KOpITyca, CHCTEMBI Habopa JI1.3712.1
xopmyca cyaaa /Cp/ JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6 JI3.7

31323354




IIp

OCHOBHBIE COCTaBHBIE JIEMEHTHI KOpITyca CyJHa, KOHCTPYKIIHS KOpITyca,
cucTeMbl Habopa kopryca cynHa. /IIp/

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

Jlex

Cynossie yctpoiicTsa. /Jlex/

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

IIp

Cynoseie yctpoiicTsa. /I1p/

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

Cp

CynoBeie yctpotictsa. /Cp/

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

Jlex

CynoBeie cuctemsl. /JIek/

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

Ip

Cynoseie cuctemsl. /I1p/

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

Cynossie cuctemsl. /Cp/

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

Paznen 3. Cratuka cyana.

Jlex

['7aBHBIE MIOCKOCTH, Pa3MEPEHHsI, TEOMETPHSI KOPITyca, TEOPETHICCKHI
4epTex, MIaBydecTs. /JIex/

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




IIp

I'naBHBIC IOCKOCTH, Pa3MEPEHHUs, [COMETPHS KOPITyca, TCOPETHICCKHUt
YepTeK, miaBydects. /I1p/

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

Cp

I'1aBHbIE MIOCKOCTH, Pa3MePEHHs, TEOMETPHSI KOPITYCa, TEOPETHIECKHIA
YepTeK, miaBydectb. /Cp/

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

Jlex

IMousitre Manoro rpysa. [locanka cyaHa npu NpuéMe U CHSITHH MAJIOT0 U
6omnpmioro rpy3a. /Jlex/

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

Ip

IMocanka cyaHa npu npuéMe U CHATHH Majioro U
6omsimoro rpysa. /Ip/

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

Cp

IMocajka cyaHa npu IpuéMe U CHATHH MaJoro 1
6onbmoro rpysa. /Cp/

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

Jlex

OcCTOIYMBOCTD MPHU MAJIbIX yIIax HAKJIOHEHU . MeraleHTpruuecKast
(dhopmyna octortunBocty. /Jlex/

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

Ip

OcCTOWYMBOCTD MPH MaJIBIX YIJ1aX HaKIOHEeHUI. MeraneHTpuieckas
¢dopmyna ocroitunBoctu. /TIp/

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

Cp

OCTONUUBOCTB IPU MAJIBIX YIJ1aX HAaKJIOHEHUH. MeTaleHTpuiecKkas
¢opmyna ocroitunsoctu. /Cp/

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4]13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01023354




Jlex

Ilocangka 1 HauaJbHAs OCTOMYUBOCTD CyJHA IIPU IIEPEMELICHUY, IPUEME
WM CHATHH Majioro rpy3a. /JIex/

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

IIp

Ilocanka u HayanbHas OCTOMYMBOCTD Cy[IHA IPU IEPEMEIICHUH, IpUEME
WJIM CHATHHU Majoro rpys3a. /Tlp/

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

Cp

IMocajka 1 HavYaIbHAS OCTONYMBOCTD Cy/IHA IIPH MIEPEMEILCHUH, TPUEME
WM CHATHHU Majioro rpysa. /Cp/

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

Jlex

IMocajka 1 HavaIbHAS OCTONYMBOCTD Cy/IHA TP HATUYUH TTOJBUKHBIX
rpy30B. /JIex/

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

Cp

ITocanka 1 HayaJabHAs OCTOWYMBOCTD CYHA IIPH HAJTMYHH MOABHKHBIX
rpy3os. /Cp/

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

Jlex

Crarndeckas OCTOHYMBOCTE HA OOJBIINX YIIaX HAKJIOHSHUs cymHa /JIex/

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

HKP

Craruka cynHa. /UKP/

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

Paznen 4. lunamuka cyana.

Jlex

OCTONYMBOCTh CyJHA Ha OOJBINUX YTiax KpeHa IMPH CTATHICCKUAX U
IMHAMHAYECKHAX HaKIOHeHHX. /JIex/

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




JIab

OcroiunBOCTh Ha OONBIINX yrilax KpeHa. /J1a6/

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

Cp

OcroitunBocTh Ha OoNBIIKX yriax Kpena. /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

Jlex

Henotomisiemocts 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

JIab

HenorormisieMocts cynHa. /J1a6/

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

Cp

Henoromisiemocts cynna. /Cp/

14

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

Jlex

XoakocTb 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

JIab

XonakocTh cynna. /J1ad/

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

Cp

Xonakocth cyana. /Cp/

16

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4]13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01023354




Jlex

Kauka 1 MOpexoqHOCTb CyiHa Ha BOJTHEHUH. /JIek/

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

JIab

Kauka u MOpexoqHOCTb CyaHa Ha BoJHEHUH. /J1ab/

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

Cp

Kauka 1 MOpexoIHOCTb cyqHa Ha BonHeHuH. /Cp/

16

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

Jlex

VYupapisieMocTh (MaHEBPEHHOCTB) cyoB. /JIex/

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

JIab

VYnpasnseMocTs (MAaHEBPEHHOCTB) cyn0B. /J1ab/

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

Cp

VYnpasnseMocTs (MaHEBPEHHOCTB) cya0B. /Cp/

16

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

Jlex

OcCHOBBI IPOYHOCTH cynHa. /JIex/

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

J1ab

OCHOBHI IPOYHOCTH cynHa. /J1ab/

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4]13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01023354




Cp

OcHoBbI ipouHOCTH cyaHa. /Cp/

16

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

Pazgen

Paznen 5. Ouenka TeXHMY€CKOI0 COCTOSIHUSI KOPIMYCHBIX
KOHCTPYKIM I

Jlex

JedeKTsl, 0OTKa3bl U MOBPEKICHUS KOPITYCHBIX KOHCTPYKIIUH CyIOB.
MeToas! KOHTPOIIS 1e(EKTOB, OTKA30B U IIOBPEXKACHUH, KOPITYCHBIX
KOHCTPYKIMi cynoB. /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

JedexTsl, 0TKa3bI ¥ MOBPEXKICHHUS KOPIYCHBIX KOHCTPYKIHiA cynoB. /Cp/

14

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

J1ab

MeTo/1bI KOHTPOJISL 1€(EKTOB, OTKA30B U MOBPEKICHHUH, KOPIYCHBIX
KOHCTPYKIHUH cynoB. /J1a6/

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4]13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01023354

Jlex

MeTo/1b!I OIICHKH BIHSHUS AS(EKTOB, OTKA30B M MOBPEKICHHIA,
KOPITYCHBIX KOHCTPYKIIU# CYJI0B Ha KCILTYaTAIMOHHYIO TIPOYHOCTh
kopmyca cynHa. /Jlex/

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

JIab

MeTo/1bI OIICHKH BIHSHUS AS(EKTOB, OTKA30B M MOBPEKICHHIA,
KOPITYCHBIX KOHCTPYKIIU# CYJIOB Ha KCILTYaTAIHOHHYIO IPOYHOCTh
Kopiyca cynaHa. /J1ad/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
01020354

Jlex

OdopmiieHre 1eeKTHBIX BEJOMOCTEH KOPIIYCHBIX KOHCTPYKIIUI
cynos. /JIex/

J1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
010523354

HKP

Junamuxka cyana. /MKP/

10

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




5. COAEP)KAHME AVNCLUILINHEI (MOAYJIST)

JesitkuH, A.A. JlJabopaTopHBbIi PAKTHKYM B ONBITOBOM Oacceiine [TekcT]: MeTo. yka3. mo BeII. J1ab. padot/ A. A. JleBsatkuH, O.
1O. JleGenen ; @enepanbHOE areHTCTBO MOp. H ped. Tpancnopra, PI'BOY BO "Cubup. roc. yH-T BOAHOTO TpaHcHopTa'. -
Hosocubupck: CI'YBT, 2015. - 46 c. (60)

Jlebenes, O.10. Mopexoansie kayecTBa cyaHa [ TekcT]: MeToa. ykas. i KypcOBOTO MPOeKTUpoBaHus 1o auc. "Teopus u
YCTpOMCTBO cymHa" /IS CTYICHTOB cynoBoauTebckoit crerl. / O. FO. JIebenes, A. A. [leBsatkun ; M-Bo TpaHcm. Poc. ®eneparmn,
Hogocu6. roc. akan. Boa. Tpanci. - HoBocubupck : HFABT, 2006. - 44 c. (52)

Bumbepekos, I1.A. MeTtoauka yckopeHHO# nedekranuu kopiycos cynoB [Teker]: Mmetoguyeckoe nocodue /I1.A. Bumbepekos. -
HoBocubupck: HTABT, 2010. — 47 c. (75)

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BUI0OB OLICHOYHBIX CPEACTB

1. 3amura 1a00pPaTOPHBIX 3aTAHUM.

2. PerieHue 3a/1a4 Ha IPAKTUYCCKHUX 3aHATUAX.
3. Ompockl.

4. KypcoBoii poeKT.

5. Dk3ameH.

6.2. Tembl NMCbMEHHBIX PadoT

Tema 1. Beibop npororumna.

Tema 2. Onpeaenenue HEJOCTAIOMINX T€OMETPUYECKUX TAPAMETPOB KOPITyCa.

Tema 3. [IpoBepka riTaBHBIX pa3sMepeHHH 13 YCIOBHi 00IIeil MPOYHOCTH (COOIIOICHNS COOTHOLICHHUS Pa3MEpEHH COTJIACHO
Peructpa).

Tema 4. PacueT 1 nocTpoeHne IPOEKINU KOPITYC TEOPETUYECKOTO UepTekKa.

Tema 5. Onpenenenne CMOYEHHON TTOBEPXHOCTH Cy/THA.

Tema 6. Pacu€T conpoTuBieHus cyaHa.

Tema 7. PacuéT nBrxuTeNs IPU BEIOOPE CUIOBOI YCTAaHOBKU.

Tema 8. PacuéT nBHXKMTENS HA MOJHOE UCIIOIb30BAHUE MOLIHOCTH.

Tema 9. IIpoBepka TUCKOBOTO OTHOLIEHUS ABUKUTENS HAa IPOYHOCTh U KABUTALMIO.
Tema 10. PacuéT u mocTpoeHue XOA0BBIX U TATOBBIX XapPAKTEPUCTHK CyJHA.

Tema 11. Pacu€r u moctpoeHue yepTexa JBIKUTENS.

Tema 12. Pacder 1 nocTpoeHue auarpaMmmsl kauku. OnpeneneHe OnacHbIX 30H.
Tema 13. Kauka 1 MOPEXOAHOCTb Cy/IHA Ha BOJHEHUM.

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

T'eomeTtpust cynoBoro xopiyca

I'maBHBIE pa3MepeHHs U XapaKTEPUCTUKH CyIHA

ITocTpoeHne TeopeTHYECKOro Yepreska

[MTpuHIUIE KIaccu(UKaMy CyToB

IIpubnmxenHsle HOPMYIBI KBaAPaTyp

KoopauHatel 1ieHTpa TSHXKeCTH IIOIagu

HuTerpanbHble KpUBbIE

OCHOBHBIE OIIpEETICHNUS TIaBYy4ECTH

Koa¢dunuenTs! TeOpeTHIECKOro 4epTeka

YcnoBust U ypaBHEHUS paBHOBECHS CyJHA

Beranciienne Beca cymHa U KOOPAUHAT €r0 [EHTPA TKECTH

KpuBbIe 31€MEHTOB TEOPETHUECKOTO YePTEKa

I'py3oBas mkana

H3meneHue cpeqHell ocaaky NpH NpUeMe UM PacX0J0BaHUH IPY30B

3amac niaaBy4ecTu

Macmra6 bomxana

OO61ue onpeaeneH!s: OCTOMYUBOCTH

OCHOBHBIE TTOJIOKEHHS HaYaJIbHOW OCTOHYMBOCTH

HauansHble MeTalIEHTPHYECKUE PaIIyChI

HauanpHble MeTalleHTPUYECKUE BBICOTHI

MertanenTprueckre GopMyIIbl HadaabHON OCTOHYNBOCTH

V3MeHeHne ocaaKy ¥ OCTOWYNBOCTH CYJHA TIPH IEPEMEIICHUH IPy30B
M3mMeHeHne OcaaKkyu ¥ OCTOMYMBOCTH CyJHA IIPH HPHEME U PACXOJAOBAHUH MAJbIX TPY30B
M3MeHeHHe 1oca ki ¥ OCTOWYMBOCTH Cy/HA PY NPHEME MM PacX0JOBaHHU OOJIBIIHNX IPY30B
BrmsiHIE TOIBIKHBIX TPY30B HA OCTOHYMBOCTD CyJHA

Kpen cynHa oT maBneHus BeTpa

OmnpeneneHue NONepevHoil MeTaleHTPUUECKOl BBICOTHI U TIOJIOKEHUS LIEHTPA TAXKECTH CyHA OMBITHBIM ITyTeM
Yro sIBIsIeTCS Cpeiof TyHIEHHs P YIIEKUCIOTHOM TYIIEHUU?

Kaxkue Tumsr sskopeit Hanbosee pacipocTpaHeHB! Ha OTEYECTBEHHOM (hiioTe.
THIBI IUIIONIOYHOIO YCTPOMCTBA.

Bubl CynoBBIX CHIacaTENbHBIX CPENCTB.




Turms! OyKCHPHBIX Te0EI0K.

CuenHoe ycTpoiicTBo.

I'py3oBoe ycTpoiicTBo.

AnmnapenbsHOe YyCTPOHCTBO

OCHOBHOH 1 BcrioMoraTeJbHble 0e3pa3MepHble KPUTEPUU TIPU MOJICIMPOBAHUH COIIPOTHBIICHHUS CY/IOB B OIBITOBBIX OacceiiHax.
OCHOBHOI H BCIIOMOTaTeNIbHbIE Oe3pa3MepHbIe KPUTEPUH MIPU MOJICITUPOBAHHHI BO3IYIIHOTO CONPOTHBIICHHS CYJIOB B
A’POANHAMUYECKHX TPyOax.

Pacim¢poBats kmaccudukanonHoe o6o3HadeHue cyaHa « [ P1,2»

UTo 03HaYaeT TEPMUH «HEMOTOILIIEMOCTbY cyaHa?

[TepeuncanTs OCHOBHBIE BU/IBI CYIOBBIX JBHKHUTEIICH.

IToka3aTh Ha 3CKM3e CEUSHHH Kopmyca cynHa Kohdepaam.

Jatb onpeneneHne NOHATHS «IMaMeTpalibHas INIOCKOCTh» KOpITyca CyIHa.

JlaTb omnpeneseHre NOHATHS «BaTEPIMHUNY TEOPETUUECKOro YepTeska KopIlyca CyIHa.

JlaTh Benn4uHY JOIMyCTUMOM pa3HUIIBI IUIOUIaieH BAaTEPIMHHUN MIPH IIPHEME «MAJIOTO TPY3a».

IToxa3aTh Ha 3CKH3€ 3HAUCHUE MPEACNbHBIX 0CaI0K, 3a(UKCHPOBAHHBIX IPY30BOH MapKoil ¢ yka3aHHEM Kilacca CymHa.

Kakyro 0cTOHYMBOCTE HAa3bIBAIOT OCTOMYMBOCTBIO TP OOJIBINUX YIIIaX HAKJIOHCHHH?

Kax Ha3pIBaeTCs TPAaeKTOPHS [IEHTPA BETWYNHEI TPH OOJBINNX yrilax HAKIOHEHHs CyaHa?

Kaxkue orcexn HOMMKHBI OBITH BEITOPOKEHBI BOIOHEIPOHUIIAEMBIMH ITepeOopKkaMy Ha BCeX Cynax”?

IIpu kakoil Harpy3Kke cyziHa IPOU3BOIUTCS MPOBEPKA YIPABISIEMOCTH IIPU BETPE ISl TPY30BbIX Cy10B?

Jatb onpenesnenne NOHATUS «BUHTOBAsL TUHUS»?

Kakum 00pa3oM rpynmupytoTcst COCTaBIISIOIINE COPOTUBIICHNUS 1T MeToxy Ppyna?

HazoBute BuabI IEpeMELLIEHUH KAUKH B TOPU30HTAIBHOM IUIOCKOCTH.

Onpenenuts 00beMHOE BOJJOU3MEIIEHUE CYIHA, €CIIH U3BECTHO, YTO cpeauss ocaaka T=1,45 M, otHomenus L/B=6,5 u B/T=5,7;
K03(GUINEHT MOTHOTHI BogousMenteHus 6=0,657.

HW3BecTHO BecoBoe Bomom3MeleHne peunoi 6apxu D=44000 xH, npu ocangxe T=2,60 M 1 k03¢ PunMeHTE TOTHOTHI
BonousmenieHus 6=0,815. Haiitu miomans ['BJI, ecinu ee koapunment noaHoTs! a=0,882.

Haiitu BojoM3MeleHne peuHoro Oykcupa, €Cii U3BECTHBI CIICIYIOIINE TIaBHbIe pasMepeHus u aneMeHTol: L=45,0 M, B=7,50 M,
B/T=4,0 u k03¢ duuments! momHOTH $=0,825 11 ¢ =0,658.

I'pyzonaccaxkupckoe cyaHo, mpu ocaake T=1,10 M umeet cneayrouue sneMeHTsl: mwiomans [ BJI S=437,6 M2 u kosddunmeHT
BEPTUKAIBbHOM MOTHOTHI ¥=0,825. Onpeaenuts 00beMHOE BOJJOU3MEIICHHUE.

['py3onaccaxxupckoe peqHoe CyTHO UMEET CIIeYIONIHe I1aBHble pasMepenus: L=62,4 m, T=1,20 M u cnenyromuiye 3JeMEeHTHI:
L/B=7,5, 0=0,864 u ¥=0,823. BerancinTh BOIOU3MELICHNE H TUIOIIAAb ACHCTBYIOIIEH BaTepIHMHUY.

M3BecTHO BecoBoe BogousMelieHne peunoro cyaua: D=2460 kH u snementsl: L/B=6,2, T/B=0,18 u 6=0,655. HaiiTu rinaBHbie
pa3MepeHus.

JaHbl ciaenyromue 3eMeHTsl peaHoro cymaHa: D=2460 kH, S=238,0 m2, ©=7,57m2, 6=0,725, 0=0,836 u =0,985. Haiitu rnaBHbIe
pa3MepeHHs CyJHa.

Ha cynne, amst koToporo usBecTHbI: BecoBoe BogousMelenne D=2250 kH u xoopaunara LT zg=2,32 M, nepeMecTHIIN KOTeJ
Maccoit p=180, T u3 Tproma 1o BepTUKaiIM Ha nanyoy Ha pacctosHue 3,21 M. Onpenenuts okoHuaTenbHOe monoxenue LT cynna
TOCJIE TIEPEMEIICHNS KOTJIa.

Onpenenuts Bec OainacTa, KOTOPhI HEOOXOJUMO NPUHATH Ha CYAHO, 4T0Ol cHU3UTH ero LT Ha 0,3 M, ecnu BecoBoe
BojousmenieHue cyaqaa D=3600 kH u koopaunara LT zg=2,70 M. [Ipenmonaraercs, 4To HEHTP TSHKECTH OaytacTa HAXOIUTCS OT
Kuyst Ha paccrostHun z=0,20 M.

Ha cynne ¢ BecoBeiM BopousmenenneM D=4200 xH nepemectiu rpy3 maccoif p=30,0 T 1o BepTHKaIN BBEpX HA paccTOsHHE 3,5 M
U nonepek Ha pacctosinue 4,2 M. OnpenenuTh cooTBeTcTBYIOIEee noyoxkenue LT cyana, ecny nepBoHavaibHO CyHO CHIENO IPSIMO
n zg=2,40 m.

Haiitu nonoxenue LT cynHa o BEICOTE IOCHIE U3PACXOA0BAHUS TOILUIMBA: YacTh TOILIMBA Maccod pl1=13,7 T uMena koopauHary
uenrtpa tsoxkect z1=0,60 M, a octanbHoe Maccoit p2=17,8 T - koopaunaty [T z2=0,90 M. IlepBoHauanbsHOE BOJOU3MEIIEHUE CyIHA
D=5800 xH u nepBonavansHas koopaunara ero LT u zg=2,10 m.

Ha xakoe paccrosuue Hago nepeHecTH rpy3 Maccoi p=20,0 T, aro6s! LT cynra mepemectuics no mmae Ha 0,4 M, ecn
BojousMenieHue cyaaa D=3500 xH.

B pesynbTrate KpeHOBaHHS PEYHOTO CyIHA HAMICHO, YTO HavYaJbHas MONepeyHas MeTaneHTpudeckas Beicora h=1,70 M npu
Bogousmeniennn D=8200 kH. Onpenenuts Bo3peiienue LT nang 1IB, ecnu [x=2380 m4.

OmnpenenuTs MoCpPEeCTBOM NPHOIIDKEHHBIX ()OPMYIT HAYaTbHYIO TONIEPEYHYI0 METAI[CHTPHUYECKYIO BEICOTY PEYHOT0 OyKCHpa, ecinu
W3BECTHBI cieaytomue 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 MONepeYHyI0 METAICHTPUYECKYIO BBICOTY CY/IHA, €CIIH IPpH KpeHe Ha yroi 6=40 miedo octoitunBoctH 1=0,056Mm.
ITapycHas sixTa ¢ BecoBbIM BogousmenieHueM D=63 kH B npecHoii Bone, npu onymeHHoM kuie umeeT LT muxe [1B Ha 0,2 M.
Brruncnuts nonepeuHyro MeTarleHTPUUECKYIO BBICOTY, e 1x=3,24 m4.

Cymno amuHoro L=62,0 M cuaut ¢ quddepertom Ha kopmy A=-0,5 M, umes ocaaky kopmoro Tk=1,85 M. OnpenenuTb ocaaKy
CyJ/IHa TIPH 3TOM K€ BOJIOU3MEIIICHUH, €CITH CyIHO OyJeT CHISTh Ha pOBHBIN Kb U adcuucca [T miomanu Batepiuaun xf=-1,55 m.
Cynso cumut ¢ mupdeperTom, nmes ocanky Hocom T=1,85 M u kopmoro Tk=2,40 M. OnpeeTuTh 0CaaKy IIPH TOM XKe
BOJIOM3MELICHUH, €CJIU CYTHO OyIeT CUIeTh Ha pOBHBIN Kuib. Jinuna cynna L=68,0 M u abcucca LT mmomanu Barepaunuu xf=-

1,85 m.

Beraucmmts koopauHate! LIB cynna mpu kpere Ha yroa 6=40300], ecii B HCXOTHOM MOJOKEHUHN CYIHO CHJEIIO TIPSIMO M HAa POBHBIH
KWJIb. DJIEMEHTHI cyaHa, cneaytomme: L=64,0 m, B=8,3 M, T=1,85 ™, 6=0,67, 0=0,76. Mcionb30BaTh NpuOIMKeHHBIE POPMYITEL.
IToHTOH B BUE Mapajuiesienunesa u3 OJHOPOAHOTO MaTepraia CUIUT IPSMO U Ha POBHBII KUJIb. BEIUMCIUTD HaYaIbHYIO
MIONIEPEYHYIO METALIEHTPUUECKYIO BBICOTY, €ClU pa3Mepenus cyaHa: B=3,0 m, H=2,0 M u T=0,6 M.

[ToHTOH B BHAE MapajuleNieInIe[a U3 OAHOPOIHOTO MaTepHana HMeeT IIOIEepPeTHoe cedeHne B hopme KBagpaTa, CO CTOPOHOH,
paBHoi#l . OnpenenuTsb, Npu Kakoil ocaake T HayambHAas MONEPEYHAsk BBICOTA MOHTOHA YAET MUHUMAJILHOM.




ITonTOH B BUAE KpyroBoro muiuHgpa guamerpom d=0,8 M maaBaeT B pecHOi BoJE TaK, 4TO €0 OCh FOpU30HTaNIbHA. OTpeaeniTs
HayallbHYIO TONEPEYHYI0 METALEHTPUUECKYIO BBICOTY TOHTOHA, eciu ocajka ero T=0,5 M u koopaunara LT zg=0,4 m.

W3BecTHEI cieayromye pa3MepeHusl U 3JIEMEeHTHI pedHoro cynana: L=48,0 M, B=8,2 M, T=1,2 M, 6=0,68, MeTalleHTpUIECKHE BEICOTHI
h=2,8 M, 1 H=92 M. Beraricnuth MOMEHT, KpeHs NI cyaHo Ha 1°, 1 MoMeHT, nuddepeHTyromuii Ha 1 cM.

Boruncnute miaeuu 0CTOHYMBOCTH MPSIMOYTOJILHOT'O IOHTOHA ITpH yraax kpeHa 01=50 u 62=100 no oGbIYHOI MeTaleHTPUIECKOM
(opMyie OCTOHYMBOCTH ¥ CPaBHHUTH C PE3yNbTaTaMu 110 hopMyiie a1 npsiMobopTHOro cyaua. Mexonuele nanuslie Takossl: L=30,0
M, B=6,5 M, T=1,2 M u zg=0,9 m.

JlaTh cxeMaTU4HO AUarpaMmy CTaTHIECKOH OCTOMYMBOCTH ISl PEYHOTO CyIHA U IIPOU3BECTHU IpaMUeCKyI0 IPOETypPy
OIpesieIeHHs yIIa OMPOKHUBIBAHUS Cy/iHA TPU THUHAMUYECKOM BO3JEHCTBUH.

JlaTe cxeMaTHYHO AMarpaMMy CTaTHIeCKOH OCTOMYMBOCTH IJISl PEYHOTO CYJHA, 3a]1aB YTOJl 3aJMBAaHUS IIPOU3BECTH IPadhUIecKyro
HpOLEAYPYy ONpPEAeICHHs OMyCTUMOT0 3HAUEHHS KPEHSIIIETO0 MOMEHTA.

JlaTh cxeMaTU4HO AUarpaMMmy CTaTHYeCKOH OCTOMYMBOCTH AJISI MOPCKOTO CyIHA U MIPOU3BECTU IpadHUuecKyto MPOLeaypy
OIIpe/ieTICHHs YIaa OMPOKHUBIBAHUS Cy/IHA IPU THUHAMHYECKOM BO3JEHCTBUH.

JlaTe cxeMaTH4HO AMarpaMMmy CTaTHIeCKOH OCTOMYMBOCTH IJISI MOPCKOTO CYZIHA, 3a/1aB yroJl 3aJIMBaHMS IIPON3BECTH I'papUIeCKyIo
HpoLEeAypy ONpeeeHHs JOIyCTUMOT0 3HaUeHHs KPEHSIIIEr0 MOMEHTA.

[Tpoussecty nepecuér cOnpoTUBICHUS MOJEIN GapKH ¢ pazMepeHHsIMU Gapiku-Tuiomanky npoekra NeP-56 (BapraHThI IIPOCKTOB:
942, 944, 16801) Ha HaTypy 1O NPEIUIOKEHHBIM KPUBBIM COIIPOTUBIIEHUST MOACIIEH.

[IpousBecTr mepecuéT COMPOTUBICHUS COCTABOB U3 0ap:k ¢ pasMepeHusIMH Oapku-utomanky npoekra NeP-56 (BapuaHTsI
npoekToB: 942, 944, 16801) Ha HaTypy MO NPEATOKEHHBIM KPUBBIM CONPOTUBIICHHUS MOJIENIEH 110 METOY KO (PHULIHUEHTOB cyaa 1
METOJy 9KBUBAJIEHTHOTO Cy/IHA.

[Ipoananu3npoBaTh 1 0OBICHUTH, HOYEMY PACIIUPUTENEHBIN OaK CHCTEMBI OTOIUICHHS TaK Ha3BaH.

[Ipoananu3upoBaTs 1 00BICHUTH, HOUEMY (HIOPHBIH MIMAHTOYT TaK Ha3BaH.

[TpoaHan3upoBaTh NPEATOKEHHYIO KOHCTPYKIIHUIO IIEPEKPBITHI U COMOCTaBUTh 3HAYNMOCTD IPENIOKEHHBIX BAPUAHTOB OAJIOK
CyZIoBOTO Habopa MeXIy co00ii, HapuMep: JHaMeTPaTbHOTO KHIbCOHA MIIH KapJIMHTCa ¢ OOKOBBIM; IIIIAHTOyTa X OOPTOBOTO
CTpHHTEepa; (GIIopa M JUaMETPaIbHOTO KHIbCOHA; (hopa 1 OOKOBOTO KHJIbCOHA (AHUIIIEBOTO CTPUHTEPA); AUAMETPAIBEHOTO
KapJuHrea u 6uMca; 60KOBOro KapjauHrca u oumca.

CormocTaBUTh IPUMEHNMOCTB, & TAK)KE IOJIOXKUTEIIBHbIE M OTPHUIATEIbHBIC XapPaKTEPUCTHKU CHCTEM M0XKAPOTYIICHHS MEXTy OO0
(BomsTHOTO, TAPOTYIICHHUS, YTIEKUCIOTHOTO, IICHOTYIICHHU) JUTI OTACNBHBIX TIOMEIIEHIH CYI0B (TPY30BBIE OTCEKH, KMIIBIC
MOMEIIEHUS, MAIIMHHO-KOTEIbHOE OT/ENICHUE) CYJJOB Pa3HOH CIeHanu3auy (TPIOMHBIX CyXOTPY3HBIX, CyJOB-IUIONIA 0K,
TaHKEPOB).

JlaTe omeHKY BIHMSHIS HAJHMYHS B MEXXIYJOHHOM IIPOCTPAHCTBE Y Cy/AHA Oajutacta aHAJM3HPYS apaMeTphl OCTOWYNBOCTH,
HETOTOIUIIEMOCTH, SKCIITYaTallMOHHOM MPOYHOCTH 0 BAPHAHTAM: JIOJH 3aroaHeHus (10 5% 06bséma, 50%, 100%); 3arpyskoit
cynHa (nopoxuéM, 80% OT rpy30nobEMHOCTH, IPU MOTHON TPY30IOABEMHOCTH); B PA3JIMUHBIX pa3paax IUIaBaHus (Hampumep,
HpU NEPEX0JIE B MOPCKHX YCIOBHUSX, IEPEXOJIE B PEUHBIX YCIOBHSAX).

[IpennoXxuTh perIeHne 110 CHPAMICHUIO CyIHA, HMEIOIIEro MpoOONHY B ITyCTOM TPIOME, €CIIN Ha Mary0e B HATMYHE UMeeTCs TPy3
(meMeHT B MelIKax, JIecoOMaTepHalbl, MyKa, YTOJb).

BrIOpaTh OTHOCUTENLHOE H3MEHEHHE CKOPOCTH JBIKEHUSI cyaHa AV/V 13 ycIIoBUs COXpaHEHHs pacxo/ia TOIUINBA (BapHAHTHI:
n3MeHenus Ha -10%, - 5%, 5%, 10%, 15%, 20%, 25%), mpu NpoIeHTHOM U3MEHEHUH NTyOnHbI hapBarepa Ha -50% oT 6a30BOTrO
3Ha4YeHus1 (BapuaHThl: -75%,, -60%, -45%, -30%, -15%, +10%, +15%, + 20%, + 25%, + 30%), mpu 6a30BOM COOTHOIICHUH OCATKU
cyzaHa K riayoune ¢apsarepa =1,0, yCIOBHO NPUHSAB, YTO U3MEHEHUE KO PHUIIMEHTA COMPOTUBICHHS CYIHA POUCXOIUT TOJIBKO OT
U3MEHEHHUS BCIEJCTBHE MEIKOBOIbs BA3KOCTHON COCTaBIIAIOIIEH, ONPENENAeMON B JOMAX MO BBIPAKEHHIO , B3SIB B OLICHKY
nokazarenb creneHn m=0,8 (Bapuantsl: 0,9; 1,0; 1,1; 1,2; 1,3; 1,4) cBsA3U B BEIpaXXEHUH , 9aCOBOTO pacxoja Torumsa, G, u
MOIIHOCTh JABurareis Ne.

6.4. Meronnueckue MaTepuaJibl, onpeaeadaonue npoueaypbl OHeHUBaHUS

Kypcosas pabora:

2 (HeY/IOBJICTBOPHUTEIIBHO) - HE TIOJHOCTHIO KOPPEKTHO PEIICHBI 3a]a4u PabOThI, TOKJIAl H OTBETHI HA BOIPOCH HE BHATHBI U HE
OTpaKaroT TpeOyeMbIil yPOBEHb 3HAHU.

3 (YIOBIETBOPUTENBHO) - HE IOJTHOCTHIO KOPPEKTHO PEIICHBI 3a1a4X paboThI, TOKIA] X OTBETHI Ha BOIPOCH! Ooee 50% BHATHEI U
OTpaXkaroT TpeOyeMblil ypOBEHb 3HaHUH.

4 (XOpOI1I0) - IPaBIIIBHOE BEIITOJIHEHHE 3a/1a4 paOOThI, BHATHBIN JTOKIIAJl, HMEET MECTO 3aTpyIHEeHUE 10 25% B OTBETaX Ha
OTZAETBHBIC BOIIPOCHL.

5 (OTJINYHO) - MPAaBUIIBHOE BHIMOTHEHHE 33124 PaOOThI, YETKUI U BHATHBIN JOKJIa, OTBETHI HA BOMPOCH Oonee 95% oTpakaioT
TpeOyeMblil ypOBEHb 3HAHUIA.

OK3aMeH:

2 (Hey1OBIETBOPUTENBHHO) - MeHee 50% MOIHOTHI OTBETA M0 KaXKJOMY M3 BOIPOCOB 9K3aMEHAIIMOH "HOTO OHMIIeTa, 3a1a4a He
pemieHa.

3 (ynoBneTBOpUTENBHO) - 50...75% MOTHOTHI OTBETA MO KXKIOMY U3 BOIIPOCOB SK3aMEHAIIMOHHOTO OMIIeTa, 3a7a4a He pelieHa, He
MIOJTHOCTBIO KOPPEKTHBIM OTBET Ha AOTIONHUTENBHBIN BOIPOC(bl).

4 (xoporo) - 75...95% NONHOTHI OTBETA IO KAXKIOMY U3 BOIIPOCOB SK3aMCHAIIMOHHOTO OMJIeTa, 3a1a4a pelieHa C
HE3HAYUTEIHHBIMH MTOTPENTHOCTSMH, TaH KOPPEKTHBIA OTBET Ha JIOTIOJIHUTEIBHBIN BOIPOC(BI).

5 (otm4HO) - 6o1ee 95% MONMHOTHI OTBETA MO KaXKAOMY M3 BOIIPOCOB 9K3aMEHAIIMOHHOTO OMJIeTa, 3a1a4a pelIeHa BEpHO WU ¢
HE3HAYUTEIbHBIMU MMOTPEIIHOCTAME IPU KOPPEKTHOM OTBETE Ha JTOMOIHUATEIBHBIN BOIPOC(bI).

7. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MOY JIS)

7.1 Pekomenayemasi aureparypa




7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

JI1.1 | Xapun Bnagumup CynoBble MallMHEL, YCTAHOBKHU, YCTPOHCTBA U CUCTEMBI: YICOHUK IS Mocksa: TparcJlut [u
MurpodaHoBuy, BBICHI. MOP. y4€0. 3aBeJieHui ap.], 2010
3anbko Oner
Hukonaesuu, JI€kun
Bopuc I'puropseBuu,

IIncknos Bukrop
Tumodeennd, Xapux
Biagumup
MurpodaHoBuy

JI1.2 | Kunkun Banentun Teopus u ycTpoiicTBO KOpabisi: y4eOHUK I CTYACHTOB BY30B, Cankr-IlerepOypr:

bopucosuu 00yJaromuxcst 0 HalPaBJICHUIO ITOTOTOBKH IUTUIOMHP. CIIEIl. Cynoctpoenue, 2010
180100 (652900) "KopabiecTpoeHne 1 OKEaHOTEXHHUKA" U
HampaBJIeHHIO MOAroToBKU Oakanaspos 180100 (552600)
"KopabnectpoeHne u okeaHOTeXHHKA"

JI1.3 | Kopotkos C. 1O., Teopus 1 ycTpolcTBO CyaHA Canxkr-IlerepOypr:
Epmos A. A., OI'BOY BO I'VMPD nm.
Bosipunos A. M., anmupana C. 1O.
PazBosoBa E. B., Makapoga, 2018
Caosiposa U. C.

7.1.2. lonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIU 3arynaBue WznarenscTBo, rox

JI2.1 | [danwmoB Anekcanap | CoBpeMeHHOE MOPCKOE CYIHO: YICOHHK IS CTYICHTOB, Canxkr-IlerepOypr:
Tumodeenny, 00yJaromuxcs 0 HaIPaBJICHUIO TOrOTOBKH AUTUIOMHP. CIIEIl. Cynoctpoenue, 2011
Cepenoxo Bragumup | 180100 (652900) "KopabnecTpoeHue u okeaHOTEXHUKA" U
AnexcanapoBuy HaTpaBJICHHIO MOAroTOBKU OakaigaBpoB 180100 (552600)

"KopabnecTpoeHue 1 OKeaHOTeXHHKA"

JI2.2 |T'opaees Ouer YrpasieHne TONKaeMBIMH COCTaBAMH B PEUHBIX YCIIOBHUSX: y4e0. Hosocubupck: HI'ABT,
HBaHoBUY nocobue 2005

JI2.3 | JleciokoB Banentun Teopust 1 yCTpOICTBO CYA0OB BHYTPEHHETO IIaBaHUs: y4eOHUK Mocksa: Tpancnopr, 1982
AHTOHOBUY

JI2.4 | bumbepexos [TaBen MeroauKa YCKOPEHHOH Ie(heKTaI[y KOPITYCOB CYA0B: METO/I. HoBocubupck: HI'ABT,
AnexkcanapoBud ocoOue Ui CTyIEHTOB KOpabIeCTPOUT. CIIeI. 2010

7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO, TOA

JI3.1 | CumanoBuy, KoHncTpykuns Kopiryca IpOMBICIOBBIX CYIOB: y4eO. IS CTYACHTOB 1 Mocksa: Mup, 2005
Tpucranos KypCaHTOB BY30B

JI3.2 | Ky3emenxo O. H. Teopus 1 ycTpoicTBO Cy0OB B BOIIpOCcax U 3a/jauax: 3a1a4.-CIpas. Hosocubupck: HI'ABT,

1998
JI3.3 |JleGenes, [leBATKIH MopexoHble KauecTBa CylHa: METO.yKa3.ull KypcOBOI'O HoBocubupck: HI'ABT,
npoekTHpoBaHus 1o guc."Teopus u ycTpoicTBO cyaHa"nius cryaeHTos | 2006
CyJOBOAMTEIBCKOM CIIel.

JI3.4 | ImaxoB Muxauin CynoBble yCTpOUCTBa: yIEOHHK Mocksa: Tpancnopt, 1977
I'puropreBuu

JI3.5 | Yunses MBan CyZnoBBbIe CHCTEMBI: YIeOHUK Mocksa: Tpancnopt, 1984
AnexceeBuu

JI3.6 | Pabuenko B. K., Kyuep |VYcrpolicTBo cynHa: y4e6. mocobue st CTYIEHTOB CIIel. Opecca: @ennkc, 2006
10.I1. "CynoBoxaenue"

JI3.7 | leBarkun Anapeit JlabopaTopHBIH PAKTHKYM B OMBITOBOM OacceiHe: METOI. yKas3. Mo Hosocubupck: CI'YBT,
AHaTOIHEBHY, BBIII. J1a0. padot 2015
Jle6enes Omer
IOpreBuy

7.2 Tlepeuenn pecypcoB HH(POPMANMOHHO-TETEKOMMYHUKANIMOHHOM ceTu ""UnHTepHeT"
31 | KoHeTpykuust Kopryca MOPCKOTO Cy/iHa / KOMIBIOTEPHAst IIPO-
rpamma B cpene Windows 98, 2000, XP, 7, 10
92 | CynoBoauTENIsAM O IUIABYYECTH U OCTOHYMBOCTH CyJHA.
93 | IIpasuna PKO
94 | Kommuiekrs! [Ipasun PMPC

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBanue




KommbroTepHslit kiacc - yueOHas
ayiuTopus I IpPOBEAEHHSA
TPYNIIOBBIX W HWHIWBHIYAIBHBIX
KOHCYIbTalUI

AynutopHas nocka; Kommiext yueOHoit mebenn; MynbTuMenuitHoe o0OpygoBaHUE: IPOEKTOP
(craumoHapHsIii), 3kpaH (craunoHapHsiii); [TK -11 mT. (B T.4 npenoaaBaTenbCKuii)

KommbroTepHslii ki1acce - ydeOHast
ayiuTopus 1N HpPOBEAEHHSA
TPYNIIOBBIX W HWHIWBHIYAIBHBIX
KOHCYIbTalUi

AynuropHast nocka; Komruiekt ydeGHOM meOenu; MynbTuMeaniiHoe 00OpYHOBaHUE: MPOEKTOP
(craumoHapHsIif), 3kpaH (craunoHapHsblii); [IK -11 mT. (B T.4 npenoaaBaTenbCKuii)

KommnbroTepHslii ki1acce - ydeOHast

AynuropHast nocka; Komruiekt ydeGHOM MmeOenu; MynbTuMeaniiHoe 00OpYHOBaHHE: MPOEKTOP

ayoquTopusl  JUIs  MPOBeleHUs | (CTalroHapHBIN), sKkpaH (cTarpoHapHsli); [IK -11 wT. (B T.4 nmpemnogaBaTenbCKuid)

TPYIIOBBIX W HHIUBHIYAJHHBIX

KOHCYIbTalUI

VYyeOHas ayAUTOPHS i | AyoutopHast nocka; Kommiekr ydueOHOM mebenun; Mopenu cymoB, 9 mT., Moaens SKOPHOTO

IIPOBEJIEHHUs TEKYIIErOo KOHTPOJIS
U IPOMEXKYTOUHOHN aTTECTALUH

ycTpoiicTBa, 2 mT; Y3mel Habopa kopmyca, 12mr.; ITIK - 7 mT., DOAKIIOYEHHBIX K CETH
"UaTepHer" W 00ecneuuBarOUX JOCTYI B 3JEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaATEIBHYIO
cpelly YHHUBepcUTETa

VYyeOHas ayAUTOPHS IS
MPOBENCHHS TEKYIIEr0 KOHTPOJIS
Y TIPOMEKYTOYHOH aTTeCTaI[H

AynuropHast nocka; Kommiexkr yueOHON mebenu; Mopenu cynoB, 9 mT., Moaens SKOpHOTO
ycTpoiicTBa, 2 mT; Y3mel Habopa kopmyca, 12mr.; ITIK - 7 mT., DOAKIIOYEHHBIX K CETH
"UaTepHer" W 00ecneuuBarOIUX JJOCTYIl B JJEKTPOHHYIO WH(POPMAIMOHHO-00pa30BATEIBHYIO
cpelly YHUBeEpCUTETa

ITomemenue I
CaMOCTOSITCITEHOM paboThI
00yJaronxcst

IIK - 1 T,
AJIEKTPOHHYIO

Kommnexkr y4yeOHOW MmeOenu;
o0ecrieunBaomMuX  JOCTYIl B
YHuBepcureTa.

NOJKIIOUEHHBIX K cetd "UHrepHer" u
MHPOPMAITMOHHO-00Pa30BATEIBHYI0  CPEAy




