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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"

roJ Hayaja nmoaroroBku 2023

Kamudukarus HHIKeHEP-CyT0BOANTENH

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 93ET

Yacos 1o yueGHOMY IJIaHy 324 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: JK3aMeH 2,6
AyJUTOPHBIE 3aAHATHS 90 Kypcosas pabota 6
caMocCTosTeIbHas paboTa 146
4acoB Ha KOHTPOJIb 72

Pacnpez[e.lleﬂne YaCcoB JUCHHUIIJIMHBI 110 CEMECTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2) 63.2)
Ha Kypce>) Uroro
Henens 172/6 152/6
Bun 3ansaruit vii | Pl | vo | PO | VO | PO
Jlexun 32 |32 |14 [14 |46 |46
JlabopaTopHbie 14 (14 |14 |14
[IpakTuueckue 16 (16 |14 |14 (30 (30
WHas koHTaKTHas 6 6 10 |10 |16 |16
pabota
HUroro ayn. 48 |48 |42 (42 [90 |90
KonraktHas pabora |54 (54 |52 |52 |106 | 106
Cam. pabota 54 154 192 [92 |146 | 146
Yacel Ha KOHTPOIIb 36 |36 |36 |36 |72 |72
Uroro 144 | 144 | 180 | 180 | 324 (324




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"
roJ1 Hayaja noarotosku 2023

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 1 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 1 JIT.1JI1.2 0
JI1.3712.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6 JI3.7
210222354
Paznen | Pa3zgen 2. O61ee ycTpoiicTBO cyaHa.
Jlek OCHOBHBIE COCTaBHBIC AJIEMEHTHI CYHA, APXUTEKTYPHO-KOHCTPYKTUBHBIC 2 2 JIT.1JI1.2 0
THUIIEI CynoB. /JIex/ JI1.3J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6 JI3.7
210222354
Cp OCHOBHBIE COCTaBHBIE AJIEMEHTHI CYAHA, APXUTEKTYPHO-KOHCTPYKTUBHBIC 2 4 JI1.1 J11.2 0
THUIEI cynos. /Cp/ JI1.3712.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6 JI3.7
2122033 54




Jlex

OCHOBHBIE COCTaBHBIE JIEMEHTHI KOpITyca CyJHa, KOHCTPYKIIHS KOpITyca,
cucTeMbl Habopa kopiryca cynHa. /Jlex/

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

IIp

OCHOBHBIE COCTaBHBIC IEMEHTHI KOpITyca CyJHa, KOHCTPYKIIUS KOpITyca,
cucTeMbl Habopa kopryca cynHa. /IIp/

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

Cp

OCHOBHBIE COCTABHBIE AIEMEHTBI KOPITyca CY/IHA, KOHCTPYKIIUS KOPITyca,
cucteMbl Habopa kopmyca cyaHa. /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

CynoBeie yctpoiicTsa. /JIex/

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

p

Cynossie yctrporictsa. /TIp/

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

Cp

Cynoseie yctpotictsa. /Cp/

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

CynoBeie cuctemsl. /JIek/

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

Ip

Cynossie cucteMsl. /I1p/

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

Cynossle cucteMsl. /Cp/

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

Pazgen

Pa3nen 3. CraTuka cyana.

Jlex

I'eometpus Kopityca 1 IIaBy4ecTb cyana. /Jlex/

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

IIp

I'eomeTtpus kopityca u miaBydecTs cyasa. /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

I'eomeTpus Kopityca u maBydects cyaHa. /Cp/

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

Jlex

IMocajka cyaHa npu OpuEME U CHATHH MaJoro
Gounpmioro rpy3a. /Jlex/

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

p

IMocanka cyaHa npy NpuéMe U CHATHUH Majloro U
6omnsimoro rpysa. /Ip/

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

Cp

ITocanka cynHa npu npuéme U CHATUN MaJIOro U
6ombmoro rpysa. /Cp/

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

Jlex

OcCTOWYMBOCTD MPH MaJIBIX YIi1axX HaKJIOHEHUI. MeraneHTpuieckas
(dhopmyna octortunBocty. /Jlex/

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




IIp

OcToH4MBOCTH IIPU MAJIBIX YTJIaX HAKJIOHEHUIl. MeTaneHTpudecKast
¢dopmyna octoitunsoctu. /TIp/

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

Cp

OCTONUMBOCTB MPH MANbIX YIJ1aXx HaKJIOHEHUH. MeTalneHTpuieckas
¢dopmyna octoitunBoctu. /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

IMocajka 1 HavYaIbHAS OCTONYMBOCTD Cy/IHA IIPH MIEPEMEILCHUH, TPUEME
WM CHATHH MaJioro Tpy3a. /JIex/

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

Ip

IMocajka 1 HavaIbHAS OCTONYMBOCTD Cy/IHA IIPH MIEPEMEILCHUH, TPUEME
WM CHATHU Majoro rpysa. /IIp/

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 1 HavaIbHAS OCTONYMBOCTD Cy/IHA IIPH MIEPEMEILCHUH, TPUEME
WM CHATHHU MaJioro Tpysa. /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

ITocanka 1 HayaJabHas OCTOWYMBOCTD CYJHA IPH HAJTMYHH MOABHKHBIX
rpy30B. /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

Cp

HOC&)IK& ¥ HavaJlbHas OCTOMYHBOCTH CyAHa IMpyu HAJIMYWU ITOABUKHBIX
rpy3os. /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

HKP

Craruka cynna. /UKP/

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

Paznen

Pasnen 4. lunamuka cynHa.




Jlex

OcroiunBOCTh Ha OONBIINX yrilax kKpeHa. /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

OcroitunBocTh Ha OoNbIIKX yriiax Kpena. /I1p/

JIab

OcroitunBOCTh Ha OONBIINX yriax 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/

12

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

Jlex

HenotomisiemocTs cynHa. /JIex/

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

p

Henoromisiemocts cymua. /TIp/

JIab

HenorormisieMocTts cynHa. /J1a6/

J1.1J11.2
JI1.3J12.1
JI2.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
31323354

Cp

Henoromisiemocts cymna. /Cp/

12

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

Jlex

XoakocTh cynna. /JIek/

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

Ip

XonakocTb cynna. /I1p/




JIab

XonkocTh cynHa. /J1ab/

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

Cp

XoaxocTs cyana. /Cp/

12

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

Jlex

Kauka 1 MOpeXoIHOCTb CyqHa Ha BonHeHUH. /JIek/

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

Ip

Kauka 1 MOpexoIHOCTh cyaHa Ha BonHeHuH. /T1p/

JIab

Kauka 1 MOpeXoIHOCTb CyqHa Ha BonHeHUH. /J1ad/

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

Cp

Kauka 1 MOpexoIHOCTb cyqHa Ha BonmHeHUH. /Cp/

12

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

Jlex

YnpasnseMocTs (MaHEBPEHHOCTD) Cy0B. /JIek/

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

Ip

VYupasnseMocTs (MaHEBPEHHOCTB) cyoB. /T1p/

JIab

VYnpasnseMocTs (MAaHEBPEHHOCTE) cyn0B. /J1ab/

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

Cp

VYnpasnseMocTs (MaHEBPEHHOCTB) cyaoB. /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




Jlex

OcCHOBBI IPOYHOCTH CyaHa. /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

OcHoBBI IpoyHOCTH cyaHa. /IIp/

JIab

OcHOBBI IPOYHOCTH CynHa. /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

OcHoBbI IpouHOCTH cyaHa. /Cp/

16

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

Paznen

Pazgen 5. Onenka TeXHUYECKOT0 COCTOSTHUS KOPIMYCHBIX
KOHCTPYKLMUI

Jlex

JedexTsl, 0TKa3bI ¥ MOBPEXKICHHUS KOPIIYCHBIX KOHCTPYKIIHI CyTOB.

/JIex/

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

IIp

JebekTsl, 0TKa3bl U MOBPEIKIASHUS KOPITYCHBIX KOHCTPYKLIHUI CYIOB.
JedekTsl, 0TKa3bl U MOBPEKICHUS KOPITYCHBIX KOHCTPYKLIHUI CY/IOB.
Mp/

Cp

JedexTsl, 0TKa3bI ¥ MOBPEXKICHUS KOPIYCHBIX KOHCTPYKIHH cynoB. /Cp/

14

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

Jlex

MeTo/bl KOHTPOIIS Ae(EKTOB, OTKAa30B U MOBPEKICHUH, KOPITYCHBIX
KOHCTPYKITHH cya0B. /JIex/

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

Ip

MCTOZ[BI KOHTPOJIA )Ie(beKTOB, OTKa30B U HOBpe)I(JICHPIfI, KOPITYCHBIX
KOHCTpYKIWiA cynoB. /TTp/

JIab

MeTo/1p1 KOHTPOJIS 1e(EKTOB, OTKA30B U MOBPESIKACHHUN, KOPITYCHBIX
KOHCTPYKIMH cynoB. /J1ad/

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




Jlex MeToap! OlIeHKH BIUSHUS 1e(PEKTOB, OTKA30B U MOBPEXKICHHH, 6 1 JI1.1 J11.2
KOPIYCHBIX KOHCTPYKIIUH CY/IOB Ha SKCILTyaTallMOHHYIO IPOYHOCTh JI1.3J12.1
Kopmyca cynHa. /Jlex/ J12.2712.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
2122033524

JIab MeToap! OLICHKH BIUSHUS 1e(PEKTOB, OTKA30B U MOBPEXKICHUH, 6 2 JI1.1 J11.2
KOPIYCHBIX KOHCTPYKIIUH CY/IOB Ha SKCILTyaTallMOHHYIO IPOYHOCTh JI1.3J12.1
Kopmyca cyaHa. /J1ad/ J12.2J12.3
J12.4713.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7
31323354

Jlex OdopmieHre neeKTHRIX BEJOMOCTEH KOPITYCHBIX KOHCTPYKIIUI 6 1 JIT.1JI1.2

cynoB. /JIex/ JI1.3712.1
J12.2712.3
J12.4J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6 J13.7

31323354

HUKP Junamuka cyaaa. /MTKP/ 6 10 JI1.1J11.2
JI1.3]12.1
J2.2J12.3
J12.4J13.1
J13.2 J13.3
J13.4 J13.5
JI3.6 J13.7
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5. COAEP)KAHNE TUCOUIIIMHEI (MOLYJIST)

JemsitkuH, A.A. JlTabopaTopHbIii IPAKTHKYM B OTIBITOBOM Oacceiite [TekcT]: MeTo . ykas. mo BbII. J1ad. padot/ A. A. JleBatkuH, O.
10. Jlebenes ; denepanbHOe areHTCTBO MOp. U ped. Tpancrnopta, ®T'BOY BO "Cubup. roc. yH-T BOIHOTO TpaHcmopTa'. -
Hosocubupck: CI'YBT, 2015. - 46 c. (60)

Jle6enes, O.FO. Mopexonubie kauecTBa cyaHa [TeKcT]: MeTo. yKa3. Ui KypcOBOTO MPOEKTUpOoBaHus 1o auc. "Teopus u
YCTpO#CTBO cymaHa" /Ui CTYICHTOB cynoBoauTeibekoi crerl. / O. FO. Jlebenes, A. A. JleBsatkun ; M-Bo TpaHc. Poc. deneparyu,
HoBocu®. roc. akan. Box. Tpanci. - HoBocubupcek : HTABT, 2006. - 44 c. (52)

Bumbepexos, I1.A. MeTtoauka yckopeHHO# nedekranun kopiycos cyaoB [Texcr]: Mmeroguueckoe nocodue /I1.A. bumbepekos. -
Hosocubupck: HIT'ABT, 2010. — 47 c. (75)

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

1. 3amura 1a00paTOPHBIX 3aTaAHHUMH.

2. Perienuie 3a/1a4 Ha MPAKTUUECKUX 3aHATHUSX.
3. Ompockl.

4. KypcoBoii poeKT.

5. Dk3aMeH.

6.2. Tembl NMCbMEHHBIX padoT

Tema 1. Berbop npororuma.

Tema 2. Onpenenenue HEAOCTAIOLUINX FT€OMETPUUECKUX MTApaMEeTPOB KOpITyca.

Tema 3. [IpoBepka riTaBHBIX pa3sMEpEHHH U3 YCIOBUI 00IIeit MPOYHOCTH (COOFOICHNST COOTHOLICHUS Pa3MEPEHHI COTJIACHO
Perucrpa).

Tema 4. Pacuer u mocTpoeHHEe MPOEKINU KOPITYC TEOPETHUECKOTO YePTEXKa.

Tema 5. Onpenenenue CMOYEHHOM MOBEPXHOCTH CYAHA.

Tema 6. Pacu€t conpoTuBiieHus Cy/aHA.

Tema 7. PacuéT nBrxuTeNs U BEIOOPE CHIIOBOI YCTaHOBKH.

Tema 8. Pacuér nBu>KuTEIS Ha MOJIHOE UCIIOJIb30BAaHUE MOILIHOCTH.

Tema 9. IIpoBepka TUCKOBOTO OTHOLICHUS ABUKUTENS HA IPOYHOCTD U KABUTALHIO.
Tema 10. Pacuér u mocTpoeHne X0/I0BBIX U TATOBBIX XapaKTEPUCTUK Cy/HA.

Tema 11. Pacu€r u nocTpoeHue yeprexa JBUKUTEIS.

Tema 12. Pacuet u moctpoenue auarpaMmbl Kauku. OnpeieieHue OmacHbIX 30H.




Tema 7. Kauka 1 MOpeXOJHOCTb Cy/IHa HA BOJTHEHUH.

6.3. KoHTpo/ibHbIE BONIPOCHI M 3a1aHUS

T'eometpust cynoBoro Kopmyca

I'naBHbIe pa3MepeHUs U XapaKTePUCTHKU CyIHA

ITocTpoeHne TeopeTHIeCcKoro Yepreka

[TpuHIMOE! KITaCCH(UKAIIH CY0B

IIpubnuxennsie GopMyIbl KBaApaTyp

Koopaunatel HeHTpa TSHKECTH IUIOIAAH

WHTerpansHbIe KPUBBIE

OCHOBHBIE ONpeAeTICHNUS TNIaBYy4eCTH

KoadduipeHTsI TeOpeTHIECKOro YepTexa

YcnoBus 1 ypaBHEHHUS paBHOBECHS CyJHA

Brruncnenue Beca cyJHa 1 KOOPAWHAT €TO IEHTPa TSHKECTH

KpuBble 31eMEHTOB TEOPETHYECKOTO YepTexKa

I'py3oBas mkana

M3menenne cpeqHeli ocaaky MpH MpHeMe MIH PACX0I0BaHUH IPYy30B

3amac mIaBy4ecTH

Macmrab bonxana

Oo0mpe onpeneneHns: OCTOHINBOCTH

OCHOBHBIE TTOJIOKEHHSI HAYaTbHOW OCTOMYMBOCTH

HavanbHble MeTalleHTPUUECKUE PaiuyChl

HauanbHble METaLEHTPUUYECKUE BBICOTHI

MertanenTtpudeckue GopMyiTbl HAYaTbHON OCTOHYUBOCTH

M3MeHeHne ocaiku U OCTOMYMBOCTH CyJHA NPU MEPEMEIICHUH TPY30B

W3meHeHre nocagky 1 OCTOMYUBOCTH CyAHA IPH MPHUEME U PACXOIOBaHUU MaJIbIX IPY30B

V3MeHeHne Mocaiki ¥ OCTOMYMBOCTH CyIHA ITPH TIPHEME HITH PacX0{0BaHUU OOJBIINX IPY30B

BrnmsHue noABMKHBIX TPY30B HA OCTOMIHBOCTH CyIHA

Kpen cynna ot naBieHus BeTpa

Onpeznenenye NONepeyHol METAEHTPUUYECKON BHICOTHI M ITOJIOKEHUS LIEHTPA TSDKECTH CYIHA ONBITHBIM ITyTEM

Uro ABnseTCSA Cpefoi TyIIEHHs IPU YIIEKUCIOTHOM TYILEHUU?

Kakue Tumsl sikopeit Hanboee pacpoCTpaHEHBI Ha OTEYECTBEHHOM (IIOTE.

TuIbI NUTIOIOYHOTO YCTPOMCTBA.

Bunbr CymoBBIX criacaTenbHBIX CPENICTB.

Tums! OyKCHPHBIX Te0EI0K.

CuenHoe ycTpoiicTBo.

['py3oBoe ycTpoiicTBo.

AnmapenbHoe yCTpOUCTBO

OCHOBHOM 1 BCTIOMOTaTeNIbHBIe Oe3pa3MepHbIe KPUTEPUH MPU MOJESITHPOBAHUH COIIPOTUBIICHUS CYIOB B OIBITOBBIX OacceifHax.
OcCHOBHO# 1 BcrioMoratesbHble 6e3pa3MepHble KPUTEPUU IPU MOJIEIMPOBAHUH BO3LYIIIHOTO CONIPOTHBICHHS CY/I0B B
A’POANHAMUYECKHX TPYOax.

PactmudpoBate knaccudpukanronnoe obo3nauenne cymsa « | P1,2y

UTo 03HaUaeT TEPMUH «HETIOTOILIIEMOCTbY cyaHa?

IlepeuncnuTh OCHOBHBIE BUJIBI CYIOBBIX ABHKHUTEIEH.

IToka3aTh Ha 3CKH3e CEUSHHI Kopmyca cynHa Kohdepaam.

JlaTs onpeneneHue NOHATUS «AUaMeTpallbHas IIIOCKOCThY» KOpITyca CyIHa.

JlaTb onpenesieHre NOHATHS «BaTEPIMHUN TEOPETUUECKOro YepTeska KopIryca CyIHa.

JlaTe BennunHYy DOIyCTUMON pa3sHMITH IDIOIIAACH BaTePpIMHIN IPH IPHUEME «MAaJIoTOo TPpy3ay.

IoxasaTe Ha 3CKHM3€ 3HAUCHUE MPEACNBHBIX 0CaI0K, 3a(UKCHPOBAHHBIX IPY30BOH MapKoil ¢ yKa3aHHEM Kilacca CymHa.
Kakyro 0cTOMYMBOCTb HA3bIBAIOT OCTOMYMBOCTHIO MIPH OOJBIIUX yIiax HaKIOHEHHH?

Kax Ha3pIBaeTCs TPACKTOPHS [ICHTPA BEIWYMHBI TPH OOJBIINX yriax HAKIOHEHHs CyaHa?

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

IIpu xaxoii Harpy3ke CyJHa IPOU3BOAUTCS MPOBEPKa YIIPABIAEMOCTH IIPU BETPE JUIA TPY30BBIX CYOB?

Jatb onpenesneHne NOHATUS «BUHTOBAsL TUHUS»?

Kaxmm 006pa3oM rpynmupyroTcest COCTaBISIONINE COIPOTHBICHUS Mo Metoxy Dpyna?

HazoBute BuabI EpeMEIIEHUN KAUKH B TOPU30HTAIBHON IUIOCKOCTH.

Omnpenenuts 00bEMHOE BOJIOU3MEIICHUE CY/IHA, €CIHM H3BECTHO, 4TO cpenHsis ocanka T=1,45 m, orHotienus L/B=6,5 u B/T=5,7;
K03 PHIMEHT NOITHOTHI Bogou3MenieHus 6=0,657.

W3BecTHO BecoBoe Bomom3MeleHne peanoit 6apxxu D=44000 xH, npu ocangke T=2,60 M 11 k03¢ PHnHEHTE TOTHOTHI
BogousmemteHus 6=0,815. Haiitu momans I'BJI, ecnu ee xoadduripent nonnots! 0=0,882.

HaiiTi Bogon3MelieHue peyHoro OyKCupa, €CJIM U3BECTHBI CIISIYIONIUE TIaBHbIe pa3MepeHus U aneMeHTol: L=45,0 m, B=7,50 M,
B/T=4,0 u xoaddurments moaaoTs B=0,825 m ¢ =0,658.

I'pyzonaccaxkupckoe cyaHo, mpu ocaake T=1,10 M umeet cieayromue aneMeHThl: miomans [ BJI S=437,6 M2 u kosdpunmeHT
BepTUKANbHOM NOJIHOTHI ¥=0,825. Onpenenuts 00beMHOE BOJOU3MEIIECHHE.

I'py3onaccaxxupckoe peyHoe CyIHO UMEET CIeyIolMe TaaBHble pasmMepenus: L=62,4 M, T=1,20 M u ciieayrolue 3I1eMEeHThI:
L/B=7,5, 0=0,864 u ¥=0,823. BEIYucInTh BOJIOU3MELICHNE U TUIOIIAAb JCHCTBYIOIIEH BaTepIHMHNY.

W3BecTHO BecoBoe Bomom3MeleHue peuHoro cynHa: D=2460 xH u anementsr: L/B=6,2, T/B=0,18 u 6=0,655. Haiitu rnaBHsle
pa3MepeHus.




Jansl caenyromue 3eMeHTsl peunoro cyana: D=2460 kH, S=238,0 m2, 0=7,57m2, 6=0,725, 0=0,836 u 3=0,985. Haiitu rnaBubie
pa3MepeHHus CyaHa.

Ha cynne, st koToporo usBecTHsl: BecoBoe BogousMmelnenue D=2250 kH u xoopaunara 1T zg=2,32 M, nepeMecTHIIN KOTEI
Maccoit p=180, T 13 TproMa 1o BepTHKaIH Ha nainy0y Ha paccTtosaue 3,21 M. OnpenenuTs okoHUaTenpHOe nonoxkerne LT cynna
Hoclie nepeMeieHust KoTa.

Ompenenuts Bec Oajiacta, KOTOPbIH HEOOXOANMO NPHHSATH Ha CyIHO, 4To0b! cHU3UTH ero LT na 0,3 M, ecnn BecoBoe
Bonmom3menieHne cyaaa D=3600 kH u xoopaunata [T zg=2,70 M. [IpeamonaraeTcs, 4To HEHTP THKECTH Oaytacta HaXOAUTCS OT
kuns Ha paccrosHun z=0,20 M.

Ha cynne ¢ BecoBbiM BogousmenenueM D=4200 kH nepemectmiu rpy3 maccoit p=30,0 T o BepTHKaJId BBEPX Ha paccTosiHue 3,5 M
U TIoTiepeK Ha pacctosHue 4,2 M. OnpeienuTh CooTBeTCTBYIOMee mojokeHne LT cynHa, eciu nepBOHAYaIbHO CYIHO CHAECIO MPSIMO
n zg=2,40 M.

Haiitu nonoxenune LT cynHa 1o BeIcOTe MOCIE U3PACX0A0BaHUS TOIUIMBA: YacTh TOIUIMBA Macco pl1=13,7 T uMmena koopauHaty
uentpa Tsokectu z1=0,60 M, a ocranbHOe Maccor p2=17,8 1 - koopaunaty LT z2=0,90 m. [lepBoHauanbHOE BOJJOM3MEIIICHUE CY/IHA
D=5800 xH u nepBonauanbHas xoopaunara ero LT u zg=2,10 m.

Ha xakoe paccrosnue Hajgo nepeHecTH rpy3 maccoit p=20,0 T, uro6s! LT cynna nepemectuics no jiuse Ha 0,4 M, ecnu
BojousMenieHue cyaqaa D=3500 kH.

B pesynpTaTe KpeHOBaHHS PEYHOTO CyIHA HAMIEHO, YTO HaYaJ bHas MONepedHas MeTaneHTpraeckas Beicota h=1,70 M mpu
BopousmMenieHnn D=8200 xkH. Onpenenuts Bo3sbienue LT nan 1B, ecnu [x=2380 m4.

OnpenenuTs NOCPEICTBOM MPUOIMKEHHBIX (HOPMYI HAuAIbHYIO TIONEPEUHYI0 METALIEHTPHUYECKYIO BEICOTY PEUHOI0 OyKCHpa, €CIIi
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 MOePEeYHyI0 METAICHTPHYECKYIO BEICOTY CyZIHA, €CIH IpH KpeHe Ha yroin 6=40 miedo octoitunBoctH 1=0,056Mm.
[apycnas sxTa ¢ BecoBbIM Bogom3MerieHrneM D=63 kH B npecHoit Boze, mpu omynieHHoM kuie umeeT LT Hmke 1B Ha 0,2 M.
BpryrcnuTh monepeyHyo METalleHTPHYECKYIO BBICOTY, eciu [x=3,24 m4.

Cynro muHOI0 L=62,0 M cunut ¢ auddepertom Ha kKopmy A=-0,5 M, uMes ocanky kopmoro Tk=1,85 M. OnperenuTs ocanky
Cy/IHa TIPH 9TOM K€ BOJIOM3MEIIEHUH, €CITH CyIHO OyIeT CHIeTh Ha pOBHBIN Kb U abcuucca LT miomanu Batepimuaun xf=-1,55 m.
Cynno cugut ¢ nuddepeHTom, umes ocanky Hocom Tu=1,85 M u kopmoro Tk=2,40 M. OnpeaenuTb 0cagaKy NpH TOM XKe
BOJIOM3MELICHNH, €CIIU CYIHO OyIeT cHaeTh Ha poBHbINA Kuiib. [muHa cyaHa L=68,0 m n abcumcca LT mnomanu Barepauaun xf=-

1,85 m.

Boruncnuts koopauHats! LB cyana npu kpere Ha yron 6=4030L1, eciii B HICXOAHOM MOJIOKEHHH CYJHO CHJIENIO IPSMO U Ha POBHBII
KWJIb. DJIEMEHTHI cyaHa, cieayromue: L=64,0 M, B=8,3 M, T=1,85 ™, 6=0,67, 04=0,76. Hicnionb30BaTh NpUOIMKEHHBIE (GOPMYIIBI.
[ToHTOH B BHAE MapajUIeenuIea U3 OMHOPOIHOTO MaTepralla CHANT MPSAMO M Ha POBHBIN KHJIb. BEIUNCIUTE HAYaIbHYIO
HONEPEYHYIO METALIEHTPUUECKYIO BBICOTY, €Clu pa3Mepenus cyaHa: B=3,0 m, H=2,0 m u T=0,6 m.

ITonTOH B BUJE MapasuleNenunesa 3 OAHOPOAHOTO MaTepHana UMeeT IoNepedHoe cedeHne B popme KBagpaTa, CO CTOPOHOH,
paBHO# . OnpenenuTs, Npy Kakoi ocafke T HaualbHas MONEPEYHas BBICOTA MOHTOHA YIET MUHUMAIBHOM.

ITonTOH B BHAE KpyroBoro muwinHApa quamerpom d=0,8 M 1mIaBaeT B MpecHOi BOJE Tak, 9TO €T0 OCh FTOpH30HTaIbHA. OTpenennTh
HavYaJIbHYIO TIONEPEYHYI0 METACHTPUIECKYIO BBICOTY ITOHTOHA, ecu ocanka ero T=0,5 m u koopaunara LT zg=0,4 m.

W3BecTHBI CieayIoIIne pa3MepeHHsl U JIEMEHTHI pedHoro cyana: L=48,0 M, B=8,2 M, T=1,2 M, 6=0,68, MeTalleHTpUIECKHE BHICOTHI
h=2,8 M, 1 H=92 M. Berauicuth MOMEHT, KpEHSIINN CyaHO Ha 1°, 1 MOMeHT, nuddepeHTyromui Ha 1 cM.

BrrancnanuTs miedn 0CTOHYMBOCTH MPSMOYTOJIBHOTO TIOHTOHA ITpH yriiax kpeHa 01=50 u 62=100 o oOsIIHON MeTaneHTPHIECKOH
(hopMmyIie OCTOHYHMBOCTH M CPABHUTH C pe3yIbTaTaMy Mo Gopmyne 11 npsMoOopTHOTO cyaHa. Mcxoauble nanuelie Takosbl: L=30,0
M, B=6,5 M, T=1,2 M u zg=0,9 m.

JlaTe cxeMaTH9HO AMarpaMMy CTaTHIeCKOH OCTOMYMBOCTH IJISI PEYHOTO CYJHA M MIPOU3BECTH IrpaHUIECKyIO IPOIEAYPY
OIIpeIeIeHNs yTIa ONMPOKUIBIBAHUS CyAHA [IPU THHAMHYIECKOM BO3JCHCTBUH.

JlaTb cXeMaTHYHO AMarpaMMy CTaTHYECKOW OCTOHYMBOCTH JUIsl PEYHOTO CYIHA, 33/1aB YroJl 3JIMBaHMS [IPOU3BECTH rpadpuuecKyto
MPOLIETypy ONPEICIICHHS TOTyCTUMOTO 3HAYEHHS KPEHSIIIETO MOMEHTA.

JlaTe cxeMaTH4HO AMarpaMMmy CTaTHIeCKOH OCTOMYMBOCTH AJISI MOPCKOTO CyIHA U IIPOU3BECTHU IpaIecKyIo IPOIEaYpPY
OIpeielIeHNs yTIa OMPOKUIBIBAHUS CyAHA IPU THUHAMHYECKOM BO3JEHCTBUH.

JlaTb cXeMaTHYHO AMarpaMMy CTaTHYECKOW OCTOHYMBOCTH JUISi MOPCKOTO CYJIHA, 33/1aB yroJl 3JIMBaHUS IPOU3BECTU rpaduuecKyro
MPOLEyPy ONPEIEICHHS TOMyCTUMOT0 3HAYEHHS KPEHSIIIIETO MOMEHTA.

IIpoussecTr mepecdéT COMPOTUBICHUS MOJEIH OapKH ¢ pa3sMEepEeHUsIMU Oap KU-IUIOMAaIKH poekTa NeP-56 (BapuaHThI IPOEKTOB:
942,944, 16801) Ha HaTypy MO MPEJIOKEHHBIM KPUBBIM COITPOTUBIICHUS MOJICTICH.

[TponsBecTy mepecy€T CONPOTHBIICHUS COCTABOB U3 Oapik C pasMepeHMsIMH Oap Ku-Tutomanky npoekra NeP-56 (BapraHThI
npoekToB: 942, 944, 16801) Ha HaTYpY IO IPEIUIOKCHHBIM KPUBBIM COIPOTHBIICHUS MOJIeTeH 10 MeTo Ly Ko3((hUIIMeHTOB cuana u
METOJy 9KBHUBAJIEHTHOTO CyIHA.

[TpoaHanu3upoBaTh U OOBSICHUTD, TOYEMY PACIINPUTEINIBHBIN OaK CHCTEMBI OTOIIICHHS TaK Ha3BaH.

[Ipoananu3mpoBaTh 1 0OBICHUTH, TOUEMY (IIOPHBIHA IIMTAHTOYT TaK Ha3BaH.

IIpoananu3upoBaTh MPeIOKEHHYIO KOHCTPYKITHIO IIEPEKPBITHIL M COIIOCTaBUTh 3HAYUMOCTD IPEIOKCHHBIX BAPHAHTOB OaloK
CyZ0BOro Habopa Mexy co00il, Hampumep: JUaMeTpanbHOro KMIbCOHA MM KapJIMHIca ¢ G0KOBBIM; IITAHTOyTa 1 OOPTOBOTO
CTpHHTEpa; (IIopa ¥ JHaMETPaTbHOTO KHIIbCOHA; (bIopa 1 OOKOBOTO KHJIbCOHA (JIHUIIIEBOTO CTPHHTEPA); AMAMETPAITEHOTO
KapiuHrca 1 Oumca; 60KOBOTO KapiauHIca 1 Ommca.

ComnocTaBUTh MPUMEHHMOCTb, a TAKXKe MOJI0XKUTEIbHbIE H OTPUIATEIbHbIE XapaKTEPUCTHKH CUCTEM MOXKapOTYIIEHUS MEXIY CO00i
(BoAsHOTO, MAPOTYILIEHUS], YTIIEKUCIOTHOTO, IIEHOTYIIEHU) 1 OTAENbHBIX TIOMELIEHHH CyJ0B (TPY30BBIE OTCEKH, KUJIbIE
TIOMEIICHHUS, MAIIMHHO-KOTEIFHOE OT/IEJICHNE) CYJIOB Pa3HOH CIIeIHaIn3aIiy (TPIOMHBIX CyXOTPY3HBIX, CyOB-IUTONIA 0K,
TaHKEPOB).

JlaTh OlleHKY BIMSHHS HAIUYKS B MEXIyJOHHOM POCTPAHCTBE Y CyAHA Oasiacta aHaIU3UPys HapaMeTpbl OCTOWYUBOCTH,
HETOTOIUIIEMOCTH, SKCILTYaTAlMOHHOM MPOYHOCTH IO BAPHAHTAM: JIOJH 3arorHeHus (10 5% o0séma, 50%, 100%); 3arpy3koit
cynHa (mopoxuéM, 80% OT rpy30moIbEMHOCTH, IPH MOTHON TPY30IOABEMHOCTH]); B Pa3JIMYHBIX pa3paiax IUIaBaHus (Halpumep,
IpU NIEpexo/ie B MOPCKHUX YCIIOBHUSX, IEPEX0JIE B PEUHBIX YCIOBHSIX).




[IpennoxxuTh pemeHne no CIpsIMIICHHIO CyHa, HIMEIOUIETO MPOoOOHHY B IyCTOM TPIOME, €CITU Ha MallyOe B HATMYNE UMEETCS TPy3
(LIleMeHT B MEIIKax, JJeCOMaTepHalibl, MyKa, yroJb).
BrIOpaTh OTHOCUTETHHOE H3MEHEHHE CKOPOCTH JIBIDKEHHS CymHA AV/V U3 YCIOBUS COXpaHEHHUS pacxoJia TOTUTHBA (BapUAHTHI:
nzMeHenus Ha -10%, - 5%, 5%, 10%, 15%, 20%, 25%), npu NpoIeHTHOM U3MEHEeHUH ITyOnHKI (hapBatepa Ha -50% oT 6a30BOTO
3HaueHus (BapuaHThl: -75%,, -60%, -45%, -30%, -15%, +10%, +15%, + 20%, + 25%, + 30%), npu 6a30BOM COOTHOILIEHUN OCAAKH
cynHa Kk riayoune ¢apsatepa =1,0, yCIOBHO MPHHSB, YTO U3MEHEHHE KOI(PPHUIIMEHTA CONPOTHBICHHS CY/IHA MPOUCXOIUT TOJIBKO OT
W3MEHEHUs BCIIEICTBIE MEKOBOIbSI BA3KOCTHON COCTABIISIFOIIEH, OTIPEeNIIeMOr B IOJSAX 110 BRIPAXKSHUIO , B3SB B OI[CHKY
nokazarens crenenu m=0,8 (Bapuantsl: 0,9; 1,0; 1,1; 1,2; 1,3; 1,4) cBs3U B BeIpaXKEHUH , 4aCOBOTO pacxoja Tomimsa, G, u
MOIIHOCTh JaBurareis Ne.

6.4. MeTonqn4yeckne MaTePUAJIbI, ONIPEIeIAIONINe MPOeAYPhI OlIEHHBAHMS

Kypcogas pabora:
2 (HeYIOBJIETBOPHUTEIHHO) - HE TIOTHOCTHIO KOPPEKTHO PEIICHEI 3aa4l PabOThI, TOKIA H OTBETHI Ha BONPOCH HE BHATHEI U HE
OTpaXaroT TpeOyeMbIil ypOBEeHb 3HAHHIA.
3 (YIOBIETBOPUTENBHO) - HE MOTHOCTHIO KOPPEKTHO PEIICHBI 3a1a4u paboThl, JOKIA U OTBETHI Ha BOMpock! 6onee 50% BHATHBI U
OTpPaXKatoT TpeOyeMblil ypOBEHb 3HAHUH.
4 (X0poIII0) - TPaBHIIEHOE BHIMTOJTHEHHE 3a/1a9 paOOThI, BHATHBIN TOKIIAJl, UMEET MECTO 3aTpyIHEeHHe 10 25% B OTBEeTax Ha
OTZAEIbHBIE BOIIPOCHI.
5 (OTVINYHO) - MPaBUJILHOE BBIMIOJIHEHUE 33/1a4 paOOThI, YETKHI M BHATHBIH JOKJIAJ, OTBETHI Ha BOIIPOCH! Oomee 95% oTpaxaror
TpeOyeMbIil ypOBEHb 3HAHUH.

OK3aMeH:
2 (HeyIOBIETBOPHUTENBHO) - MeHee 50% MOJTHOTHI OTBETA IO Ka)XKIOMY M3 BOIIPOCOB 3K3aMEHAL[IOH "HOT0 OMiIeTa, 3a/4a4a He
peleHa.
3 (ynoBnerBopuTenbsHO) - 50...75% MONHOTHI OTBETA IO KaXKIOMY U3 BOIIPOCOB IK3aMEHALIMOHHOTO OMIeTa, 3a/1aua He pelleHa, He
HOJIHOCTBIO KOPPEKTHBIN OTBET HA JOTIOIHUTENBHBINA BOIIPOC(bl).
4 (xoporo) - 75...95% MONTHOTHI OTBETA 0 KAXKIOMY U3 BOIIPOCOB SK3aMEHAIIMOHHOTO OMJIeTa, 3a1a4a peleHa ¢
HE3HAYHUTEIBHBIMH MTOTPEITHOCTSAMH, JaH KOPPEKTHBIH OTBET Ha JOMOTHUTEIBHBIN BOIIPOC(BI).
5 (oTau4HO) - 6onee 95% MONMHOTHI OTBETA MO KaXKAOMY U3 BOIIPOCOB YK3aMEHAIIMOHHOI0 OHiIeTa, 3a1a4a pelIeHa BEpHO WU C
HE3HAYUTEIbHBIMU NTOTPEIIHOCTSIMHU IIPU KOPPEKTHOM OTBETE HA JIOMOIHUTEIBHBIA BOIIPOC(BI).

7. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JJUCHUIIJIMHBI (MOYJIs)

7.1 PexomeHnayemasi JuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpLI, COCTaBUTECIIN

3arnaBue

UsnarTenscTBO, IO

JI1.1 | Xapun Brnagumup CynoBble MalllMHbI, YCTAHOBKH, YCTPOMCTBA U CUCTEMBI: YUEOHUK IS Mocksa: TpancJlur [u
MurpodaHoBHY, BBICIII. MOP. y4e0. 3aBe/IecHUI Ip.], 2010
3anbko Oner
Huxonaesuu, JI¢kun
Bopuc I'puropsesuu,

ITuckinoB Bukrop
Tumodeenny, Xapun
Bnagumup
MutpodaHoBud

JI1.2 | XKunkuz Banentun Teopust 1 ycTpoHCcTBO KOpalisi: yueOHUK IS CTYICHTOB BY30B, Cankr-IlerepOypr:

Bopucosuu 00yJaromuxcs 0 HAIPaBICHUIO TOATOTOBKH AUTLIOMHP. CIIEIl. Cynmoctpoenue, 2010
180100 (652900) "KopabiaecTpoeHne 1 OKEaHOTEXHHUKA" U
HAIPaBJICHHUIO OATOTOBKH OakaixaBpor 180100 (552600)
"KopabnecTpoeHue 1 OKeaHOTeXHHKA"

JI1.3 | Kopotkos C. 1O., Teopus u ycTpoilcTBO CyaHa Cankr-IlerepOypr:
EpmoB A. A., OI'bOY BO I'YMPO um.
Bosipunos A. M., anmupadia C. 1O.
PazBo3oBa E. B., Makaposa, 2018
Cgosiposa U. C.

7.1.2. lonoTHUTeILHAS JIUTepaTypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI2.1 | HaxunoB Anekcanap | CoBpeMEHHOE MOPCKOE CyAHO: yUC€OHHK JJIS CTYICHTOB, Cankr-IlerepOypr:
Tumodeeruu, 00y4JaroLXxcs 1Mo HaPaBIEHUIO TOATOTOBKH JUMJIOMHP. CIIELl. Cynoctpoenue, 2011
Cepenoxo Bimagumup | 180100 (652900) "KopabnecTpoeHre 1 OKeaHOTEXHUKA" U
AJexcaHIpOBUY HAIPaBJICHHUIO OATOTOBKH OaxanxaBpos 180100 (552600)

"KopabnectpoeHue u okeaHOTeXHHKA"

J12.2 |T'opaee Ouner YmpaBieHue TOJIKaeMbIMU COCTAaBaMH B PEUHBIX YCIOBHUSX: y4eO. Hosocubupck: HI'ABT,
HBanoBu4 nocobue 2005

JI2.3 | JlecroxoB Banentun Teopust 1 yCTPOHCTBO Cy/IOB BHYTPSHHETO TUIABAHUS: YICOHUK Mocksa: Tpancmopt, 1982

AHTOHOBHY




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.4 | Bumbepexos ITaBen Mertoauka yCKOPEHHOH Ae(eKTaI[K KOPITYCOB CyI0B: METO. Hosocubupck: HI'ABT,
AnexcanapoBUY mocoOue JUIsl CTyJICHTOB KOPaOJIECTPOUT. CIICII. 2010
7.1.3. Metoanueckue pa3padoTKu
ABTOpBI, COCTaBUTETH 3arnaBue WznarensctBo, 01
JI3.1 | CumanoBuu, KoncTrpykuus Kopiyca NpOMBICIOBBIX CYIOB: y4e0. Ui CTYIE€HTOB U Mocksa: Mup, 2005
Tpucrtanos KypCaHTOB BY30B
JI3.2 | Ky3bmenko FO. H. Teopus 1 ycTpoiCTBO Cy/IOB B BOIIpOCax M 3ajadax: 3aj1ay.-cIipas. Hosocubupck: HI'ABT,
1998
JI3.3 |JleGenes, [leBATKHH MopexoaHble KauecTBa CyIHA: METOJ.yKa3. 17151 KypCOBOI'O Hosocubupck: HI'ABT,
npoekTupoBanus 1o auc."Teopus u ycTpoicTBo cyaHa"ais cryaentos | 2006
CYIOBOJUTEIBCKOH CIICII.
JI3.4 | lImakoB Muxaun CynoBbIe yCTPONCTBA: yICOHHK Mocksa: Tpaucnopt, 1977
I'puropreBuu
JI3.5 |Ywunses Ban CynoBble CHCTEMBI: y4eOHUK Mocksa: Tpancnopr, 1984
AJlekceeBUY
JI3.6 | Pa6uenko B. K., Kyuep | VYcrporicTBo cymHa: y4ae6. mocodue st CTYIECHTOB CIIell. Opnecca: @enukce, 2006
10. I1. "CynoBoxaeHue"
JI3.7 | deBsaTkuH AHuapeit JlabopaTopHBIi IPAKTHKYM B OIBITOBOM OacceifHe: METO. YKa3. 1o Hosocubupck: CI'YBT,
AHaTonbeBUY, BBII. J1a0. pabot 2015
Jlebenes Oier
IOpbeBuy
7.2 Ilepeyenb pecypcoB HH(POPMALMOHHO-TEIeKOMMYHUKALMOHHOM ceTu ""UnTepHeT"
31 | KoHcTpyKIms KopIryca MOPCKOTO CyIHA / KOMITBIOTEpHAs TIPO-
rpamma B cpene Windows 98, 2000, XP, 7, 10
32 | CynoBoauTeNsM O IIaBYy4eCTH U OCTOMIMBOCTH CyIHA.
33 |IIpaBuna PPP
94 | Kommnexrs! [Tpasun PMPC
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHAIIJINHBI (MOAYJIS)
Hasnauenue Ob6opynoBaHue
[Tomemenne i | Kommekr  yae6HOM wmebemm; [IK — 1 mr., momkirodeHHBIX K cetd  "HHTepHeT" W
CaMOCTOSITEJIbHOM paboThl | oOecreunBaOIMX ~ AOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO  Cpeay
00yJaronuxcst YHuBepcureTa.
KoMmnbproTepHbIil Kitacc - ydeOHas | AynuTtopHas nocka; Kommiekt ydeOHON mebenwm; MynbTuMenuitHoe 0o0OpyIOBaHHE: MPOCKTOP
aymuTopWs  IUI1  TPOBEAEHUS | (CTalMOHApHBIN), 9KpaH (cTaruoHapHsii); 1K -11 mT. (B T.9 mpenogaBaTenbCKHii)

IPYHNIOBBIX Y WHIUBUIYaIbHBIX
KOHCYJIbTALUN

KommnbrotepHslii kiacc - yueOHas
ayauTopusl s IIPOBEIEHUS
IPYHNIOBBIX M WHIMBUIYaIbHbBIX
KOHCYJIbTALUN

AymuropHas pocka; Komruiekr yueGHOW Mebenu; MynbTuMmennitHoe o0OpyZOBaHHE: MPOEKTOP
(cranmoHnapHsIif), skpaH (ctarmonapHsri); [IK -11 mT. (B T.9 npemnoaBaTeTsCKuii)

KoMmnbroTepHbIil Ki1acc - ydeOHast

AynutopHas nocka; Kommiekr ydeOHOH MmeOenwm; MynbTuMenunitHoe o0OpyIOBaHHE: IPOCKTOP

aymuTopWs  JUI1  TPOBEAEHUS | (CTalMOHApHBII), 9KpaH (cTaroHapHsii); 1K -11 mT. (B T.9 mpenogaBaTenbCKuii)

TPYNIOBBIX W WHIMBUAYAIBHBIX

KOHCYJIbTalNM

YuebHast ayJUTOpPUS Juist | AynuropHast nocka; Kommrekr ydeOHoM Mmebenn; Mogpenu cynos, 9 mr., Monenb SKOPHOTO

IIPOBEJIEHNs TEKYIIEro KOHTPOJSL
U IIPOMEKYTOYHOM aTTECTalUH

ycTpoiictBa, 2 miT; Y3mel Habopa kopmyca, 12mr.; IIK - 7 mT., MOIKIIOYEHHBIX K CETH
"NuTepHeT" M 00eCHeYMBaIOIUX JOCTYIl B IEKTPOHHYIO HH(POPMALHOHHO-00pa30BaTEIbHYIO
cpely YHHBEpCHUTETA

VYuebHast ayIUTOpHs JUIst
IIPOBEJIEHNs TEKYIIEro KOHTPOJISL
U IIPOMEKYTOYHOM aTTeCTalUH

AynuropHas nocka; KommiuekT ywueOHON Mebenmu; Mopenu cymoB, 9 mT., Moaenb sSKOPHOTO
ycTpoiictBa, 2 miT; Y3mel Habopa kopmyca, 12mr.; IIK - 7 mT., MOIKIIOYEHHBIX K CETH
"NuTepHeT" M 00eCHeYnBaIOIUX JOCTYIl B IEKTPOHHYIO HH(POPMALHMOHHO-00pa30BaTEIbHYIO
cpeny YHUBepcUTeTa




