(1)

N/
MUHHUCTEPCTBO HAYKMU U BBICILIET'O OBPA30OBAHM ST POCCUCKOM
®EJIEPALIUN

OEJEPAJIBHOE TOCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YYPEXJIEHHUE BHICIHIET'O OBPA3OBAHUS
«IOHCKOUTOCYIJAPCTBEHHbIM TEXHUYECKHUU

YHUBEPCUTET» (AI'TY)

Kadenpa «TexHuka u TEXHOJIOTH KOPaOIECTPOEHUS U BOJHOTO TPAHCIIOPTa»

MeToanueckue yKa3aHus
K BBITIOJIHEHUIO KOHTPOJIbHON padOoThl O JUCIUIINHE

«praBJ'IﬂeMOCTB CyI0B U COCTAaBOB»

PocroB-na-/lony

2023 r.



CocraBurenu: [Taxomos U. B., Kopotsru J[.A., ITpuxoasko C.I1.

MeToaudeckue yka3zaHUs 10 M3YYCHHUIO TUCIUIUIMHBI « YTIPaBIseMOCTh CYJOB U
cocraBoB». [II'TY, r. PoctoB - Ha- [lony, 2023 r.

[IpennasnaueHo misa oOydaromuxcst O4YHOM/ 3a4oHOM (opMm o OyueHus aus
HanpaBienuss  (mmdp):  26.04.02  KopabinectpoeHue, OKCaHOTEXHUKA |

CUCTEMOTEXHUKA OOBEKTOB MOPCKON HHPPACTPYKTYPHI.

OTBETCTBEHHBIN 32 BBITYCK:

3aB. Ka(bez[poﬁ (pYKOBOI[I/ITeJ'II) CTPYKTYPHOI'O IIOAPa3aCaCHusl, OTBCTCTBCHHOI'O 3a

peanuzanuto OIIOII): [Taxomos U. B.



COILEPKAHUE

BBEJIEHUE ........cciiii

1. ITpaktuyeckas padora Ne 1. I'nmaBHbie pazmepenus cyaHa. Koagdunmen-
N 3 (00105 (o) u 5 USSR

2. [Ipaktrueckas padora Ne 2. ['maBHbBIe pazmepenus cyana. Koahdummen-
3 B (001 13 (0 ¥ 3 TP U PR PRTPRTPPROP

3. [Ipaktrueckast padota No 3. [ITaBYUECTD CYAHA. . .uvvrvreiieriierieesieeiee e
4. ITpaktuueckas padota Ne 4. HauanbHast OCTOMYUBOCTD CYITHA ....vveernvveeenenen.
5. [Ipaktnueckas padorta Ne 5. OcTOHYMBOCTB Ha OONBIIKX yriaxX KpeHa.........

1397 (0917 (0 i S FET00) % 42 (5103 870 WA 1 7 (610 ) SRR PRR



BBEJAEHUE

KonTponbHas paboThl COCTOMT M3 5 TpaKTHUECKUX padoT. s BBITOJHEHUS
NPaKTUYECKUX 3aJaHUH UCIIOJIB3YIOTCS TUIAKTHUYECKUE MaTepUalibl, yueOHbIE TOCOOUS,
KOMIIBIOTEPHBIEC CETH, MOUCKOBBIE CUCTEMBI. JIMJAKTUYECKHE MATEpUaIIbl BKIIOYAOT
TeMy paboThl, 1IN, 3aJaHHs, KpAaTKHEe TEOPETUYECKHUE MaTepuajbl, METOIUUYECCKHUE
YKa3aHHUsI, KOHTPOJIbHBIE BOIIPOCHI, CHUCOK PEKOMEHIYEMON JINTEPATYPBI.

OdopmieHne NpakTUYECKUX 3aJ1aTUH ClIeyeT IPOU3BOJUTH 110 TEXHOJIOTHYECKOM
UHCTPYKIMU Ha OnaHke gopmata A4 ¢ OAHOM CTOPOHBI JUCTA, WIM B OTAEIbHOU
YYEHMUYECKOW TeTpaau. TeKCT mucaTh YEpHUIIAMU WJIM NACTOW YEPHOIO WJIA CHHETO
1BeTa 0e3 cokpalleHus cioB, kpome nonyctumsix ['OCTowm.

[Tpu odopmienun Ha nuctax Gopmata A4 Ha NEPBOM JIUCTE JIE€TAIOT OCHOBHYIO
IIOAIMUCH, KaK JUIs IIEPBOIO JIMCTA, HA OCTaIbHBIX, KaK JUJIS ITOCIEAYIOIIUX JIUCTOB



1. MIPAKTUYECKASA PABOTA Ne 1
I''TABHBIE PASMEPEHUA U KOO®PUIMUEHTHI IOJTHOTHI

He.]'ll) paﬁoTbI — O3HAKOMUTDL CTYACHTOB C OCHOBHBIMU ITOHATHAMM I10 TCOMCT- PUHU
CyaHa: I'iaBHbBIMHU pasMCPCHUAMU, UX COOTHOIICHUAMU, KOB(l)(bHHI/IGHTaMI/I I10JI- HOTHI
CyJHa M HUX MPAKTHYCCKOM IIPUMCHCHHHU IIPH IPOCKTUPOBAHHMN M ISKCILIyaTa- IHUHU

CYyJIOB.
1.1. TEOPETUYECKHI PA3JEJ

I'naBHbIE pasMepeHnd IMOKa3bIBAOT Pa3MCpPhl CyJHA 110 AJTMHC, HIMPHUHEC, BEICOTC
Hu OCaaKe.

OCHOBHBIC TIOHATHS.

KoncrpykruBHas Barepaunus (KBJI miiu CWL) — yciioBHas BaTepnuHus, CO-
OTBETCTBYIOLIAs ITIOJITHOMY PACYETHOMY BOJOU3MEILEHUIO Cy/IHA.

Kopmosoii nepnenaukysap (KII) — nunusa nepeceyenus AuaMeTpaIbHOM IIOC-
KOCTH C BEPTHUKAJIbHOM MONEPEYHON, IPOXOASAIIEN Yepe3 TOUKY MEPECECUEHUS OT OCH
oaymepa ¢ miockocteio KBJI. Ha TeopeTnueckom uepTexe COBHAAAET C HYJIEBBIM
TEOPETUYECKHUM IIIIAHTOYTOM.

Hocosoit nepnenauxkyasp (HII) — nmunua nepeceuenust Il ¢ BepTukanbHOU
IIOIIEPEYHON MIIOCKOCTHIO, MTPOXOASALIEH Yepe3 KpaH HOCOBYIO TOUKy KBJI.

Jl1uHa M0 KOHCTPYKTHBHOM BaTtepaunuu (Lxpr) — paccrosiHue, H3MEPEHHOE B
wiockoctu KBJI mexxy Toukamu riepecedeHus ee axrep- u popurreBasimu B 11, M.

JnuHa Mexny nepneHaukyaspamu (Lpp) — paccTosHHE, U3MEPEHHOE B TLIOC-
KOCTU KOHCTPYKTMBHOW BaTE€pIMHUU MEX1Y HOCOBBIM U KOPMOBBIM NEPHEHIUKYJIS-
pamu, M.

Jnuna no Barepjunuu (Lgz, Lwe, L) — nnuna, m3mepennas ananoruano KBJI
JUTS1 JTEOOOM OCaJIKU CyJIHA, M.

JliuHa mo rpy3oBYI0 BatepauHuio (Lrgz) — AMHA 1O TPY30BYIO BaTCPIIMHUIO,

Juna nauooabmas (Lus, LwL) — paccTosiHie, H3MEPEHHOE B TOPH30HTAILHOM
IUIOCKOCTH MEXY KPaHHUMHU TOYKaMH HOCOBOW M KOPMOBOW OKOHEYHOCTSAMHU KOp-
nmyca 0€3 BHICTYNAIOIINX YaCTEH, M.

IIupuna (B) — paccrosHue, U3MEPEHHOE HA MUJICJIb-IIIIAHTOYTE MEXKIY TEOpe-
TUYECKUMH TIOBEPXHOCTSIMU OOPTOB HAa YPOBHE KOHCTPYKTMBHOW WJIM TPY30BOM Ba-
TEPJIMHUU, M.



Hlupuna nanGoabmas (Bus) — paccrosHuEe, M3MEPEHHOE MEXKAY KpaliHUMHU
TOYKaMH KopIyca 06e3 yyeTa BHICTYMAIOIINX YaCTeH, M.

Bricora 0oprta (D) — BepTUKaIBHOE PACCTOSHUE, U3MEPEHHOE HA CEPEAUHE TN -
HBI CyJIHa OT T'OPU30HTAJIBHOM IJIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKH NEPECCUECHMUS
KWJIEBOM JIMHUU C TUIOCKOCTBIO MUJIENb-LINIAHT0yTa 10 OOpTOBOW JIMHUM BEPXHEH Ma-
TyOBI, M.

Ocanka (d) — BepTHUKaIbHOE PACCTOSIHHE, M3MEPEHHOE B IUIOCKOCTH MUJICITH-
IIIIAHT0yTa OT OCHOBHOM TJIOCKOCTH KOHCTPYKTHUBHOMW WJIM TPY30BOW BATCPIIMHUH, M.

Ocaaku HocoM (dH) 1 Kopmoii (dk) U3MEPSIFOTCS HA HOCOBOM M KOPMOBOM IIep-
NEHUKYJIApax 10 BaTEPIUHUU, M.

Cpennsis ocaaka (dcp) u3MepsieTcss OT OCHOBHOM IIJIOCKOCTH JI0 BaTEPJIMHUU Ha
CepeIMHE JUIUHBI CyJIHA, M.

Hansoanwbrii 6opt (D-d) — paccrosiHue, u3MepeHHOE 10 BEPTUKAIH y OOpTa Ha
CEpeIMHE IJMHBI CyJHA OT BEPXHEH KPOMKHM MATyOHOW JTUHUU O BEPXHEU KPOMKHU
TOPU30HTAIBHON JIMHHUH, COOTBETCTBYIOIIEN I'PY30BOM MApKH, TO €CTh BBICOTE KOP-
myca HaJ BOJOH, M.

Opmunatel cegnosaroctu (fh, fk), M, n3MepsrOTCS Ha HOCOBOM M KOPMOBOM
NEPIEHIUKYIIIpE COOTBETCTBEHHO. CTaHAapTHas CelIoBaToOCTh ompenensercs llpa-
BHJIAMH O TPY30BOM MapKe.

Morn6n 6umca (f5), M, 0ObIyHO TpUHUMAIOT 1/50 IMUPHHBI CyJHA HA TEKYIIEM
LITAHTOYTE.

Teopernyeckuii yepTexx cyaHa 3agaeT o0BoAbl cynHa. KoadpuuuenTsl, yucnen-
HO BBIpaXKarolye MOJHOTY 3THX 00BOJOB, HA3bIBAIOTCA KOA(DPUIIMEHTaMU MOJHOTHI.
3Has ko3 (PUIMEHTHl MOJHOTHI MOABOJHOM YacTH CYyIHA, MOXKHO MO HM3BECTHBIM
IJIABHBIM pa3MEpEeHMsIM Cy/IHa ONPEeAETUTh IJIOLAAN €ro ceueHuil U 00beM MOABOI-
HOM 4acTH.

XapakTepucTUKu (HOPMbI KOPIyca MOTYT OBITh OMUCAHbI COOTHOIICHUSIMU TJIaB-
HBIX pasmepeHuil u kodpduiuentTamu MoaHOTH. COOTHOIICHUS U KOI(PDUIIMEHTHI,
€CJI 0000 HE OTOBOPEHO, MPUBOAATCS OOBIYHO MO OCATKY, COOTBETCTBYIOIIYIO KOH-
CTPYKTHBHOM BaTEpJIMHUH,

OTtHomenne niuHbl K mupuHe (L/B). Biuser rimaBasiM 00pa3oM Ha XOIKOCTh
CyJHa, OCTOMYMBOCTh, €0 MAHEBPEHHBIE KAUYECTBA.

OTHomeHue AauHbI K BbicoTe 0opTa (L/D). DTO OTHOIIEHNE NUMEET pemaroliee
3HAYEHHUE JUIs MPOAOIBHON MPOYHOCTU U U3rKubda KopIiryca CyaHa.

OTHomieHne MUPUHBI cyaHa K ocaake (B/d). Onpexnenser B nepByto ouepeanb
NONEPEYHYI0 OCTOMYHUBOCTbD, BIUSAET TAKKE U HA XOJKOCTh CYJIHA.
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OTtHomenne BbICOTHI OopTa K ocaake (D/d). XapakrepusyeT 3anac ruiaByye-
CTH, CYIIECTBEHHO BIHMSET Ha OCTOWYMBOCTH - HAYAJbHYIO U Ha OOJIBIIUX yTiaX Kpe-
Ha. Yewm Oonbie otHomeHue D/d, - Tem Gonbiie HaaBoAHBIN 60pT. D/d Takke Bauser
Ha BaJIOBYIO M YHUCTYIO BMECTHMOCTD CY/IHA.

PaznmuuaroT cnemyromme ocHOBHBIE KOA(D(PHUITUEHTHI TOJHOTHI TOIBOIHOM YacTH
CyJlHa:

Koy puuuent nosHoTsl Batepjmuuu Cy — OTHOIICHHUE TUTOIIAN BaTCPIIMHAM
K IUIOLIAJN OITMCAHHOTO MPSIMOYTOJIbHUKA C S

wWTL.B
rac S — IJ10IIa b BaTepJ'II/IHI/II/I, M2;
L — JJIMHA cyz[Ha I10 BaTepJ]I/IHI/II/I, M.,
B — mmpuna cyHa no BaTepiIvHUM, M.

KosgpuuueHT moaHOTHI MUAEIbL-IINAHTOyTa Cm — OTHOIIIECHUE TUIOLIAIA MU-

ACJIb-IIIMTaHTOYyTa K INIOIaAn OIMMCAHHOTI'O IMPAMOYI'OJIbHUKA Cm = &

B-d’

7€ @ — IIOIAb MUIEIb-IIIAaHr0yTa, M2,

d — ocaaka cyaHa, M.

KosgpunueHT nmoaHoTsHl BogonsMeneHus (00meid moaHorsl) CB — OTHOIIIE-
HUE o0beMa IMOJBOJHON YAaCTH CyJHAa K 00beMYy ONMHMCAHHOTO MPSMOYTOJBHOTO Tia-
pamenermnena C _ V.

B L.B-d
rae V — 00beM OABOHOM YacTH Cy/IHa, M,

Ko>ddunuent npoaoabHoii mojHoThl Cp — OTHOIICHHE 00beMa IOJABOJTHOM

qacTu CyaHa K O6I>€My OUJIMHApA, IJIomaab OCHOBAHUS KOTOPOI'O paBHaA ILIOIOAAH
V

MHU/ICITb-IIINIAHTOYTa, a BbIcoTa - JuiuHe cyaHa Cp =—
wlL
Koa¢ppuuueHT BepTUKAIBLHOI MOJHOTHI ) — OTHOLIEHUE O00BbEMa MOJBOAHOU
YacTH CyJHAa K 00bEMY IWIMHJpPA, IJIOLIAAh OCHOBAHUS KOTOPOrO paBHA IUIOIIAN
BaTEPJIMHNM, a BBICOTA - OCAJKE CyAHA v _
£ 5.
1.2. MOPAAOK BBIITIOJTHEHUSA PABOTbBI

PaboTra BbIMOSMHSAETCS MO MHAMBHUIYaAJbHBIM 3aJaHUSM U3 pasfena 1.3 maHHOM
OPAaKTUYECKON paboThl, TUOO MO 3aJaHusAM, BbIAAHHBIM MPENOJABATENEM JIONOIHU-
TEJIbHO.



1.3. UHIUBU Y AJIBHBIE 3AJIAHUS
3aganue 1

Ocajka cyiHa Ha MuJiene paBHa 7,22 M, ocaaka HocoM 6,44 (5,89; 3,97; 5,74; 7,65)
M. OnpenenuTs ocanky Kopmoit u qudpepeHrt.

3aganue 2

Jl7ist cMeHBbI TpeOHOr0 BUHTA CyIHY puaaroT auddepeHt Ha Hoc. 1o ycinoBusam
paboThel TpebyeTcst ocaaka KopMmon paBHas 1,87 M, a OamtacTHBIE IUCTEPHBI MOTYT
co3nate nudpdepent 3,0 m. Onpenenuts, Kakue B ATHX YCIOBUAX OYyAYyT CpemHss
ocajika U 0cajika HOCOM.

3aganue 3

OnpenenuTs TIOMAAL BaTCPIHHNHY, IUIONIAb MHJICTL-IINAHTOyTa U 00BEMHOE
BOJIOM3MEIIICHUE CYyJ/IHA, €CJIM U3BECTHBI: JJIMHA cyAaHa 126,2 M, mupuHa cyaHa 16,32
M, ocajka 8,98 M, koaddunreHT noaHoTs BaTepiaunuu 0,872, korhGUIreHT noaHo-
ThI MUzIeb-Tanroyta 0,977, koadduruent oduieit noaHots 0,772.

3aganue 4

PacueTHas ocaika JecoBo3a paBHa 5,59 M, miomans BaTepauaun 904 M2, mmio-
Waab MHAEIb-INanroyTa 71,6 M2, koddduuuenT nonsors! Barepiaunun 0,819, ko-
3¢ pueHT noMHoTh Muaeab-mnanroyra 0,986.0npenenuts JIMHY U LIKPUHY CY.-
Ha.

1.4. COAEP)KAHUE OTYETA

OT4eT Mo KaXXKJOMy 3a/IaHUIO0 JIOJKEH COAEpPKaTh TEOPETUYECKYIO YacTh C KpaT-
KUM TOSICHEHUEM BCEX BXOISIIMX B ()OPMYJIbI BEJIMUMH U PACUETHYIO 4YacTh. OTUeT
BBITIOJTHSIETCS B YUEHUUECKOM TeTpaau B IPOU3BOJILHON (hopMe.

1.5. KOHTPOJIBHBIE BOITPOCHI

OxapakTepu30BaTh IJIaBHbIE pa3MEPEHHUSI CyIHA.
UTo0 Takoe HOCOBOM U KOPMOBOU MEPIIECHIUKYJISPHI?
Yro Takoe morube 6umca?
UYrto Takoe ceqtoBaTOCTh MaTyobl?
OxapakTepu30BaTh BIHMSHUE OTHOIIEHUS TJIABHBIX pa3MEpPEHUN Ha MOPEXOJ-
HbI€ KauecTBa Cy/Ha.
6. Yro Takoe KO3(PPUIUEHTHI MOJTHOTHI CyHA?

S .



2. MIPAKTUYECKASA PABOTA Ne 2
I''TABHBIE PASMEPEHUA U KOO®PUIMUEHTHI IOJTHOTHI

He.]'lb paﬁoTbI — O3HAKOMHUTDL CTYACHTOB C OCHOBHBIMHU ITIOHATHUAMU 110 I'COMCT- pUU
CyJHa: I''IaBHbIMHU pasMCPCHUAMU, UX COOTHOIICHUSIMMU, KOSqD(I)I/II_[I/IeHTaMI/I ITIOJI- HOTHI

CylHA U UX MPAKTUYECKOM MPUMEHEHHH MPHU MPOEKTUPOBAHUM U IKCIUIyaTa- LHUH
CYyJIOB.

2.1. TEOPETUYECKHM PA3JIEJI

['maBHBIMHU pa3sMepEeHUsIMH SIBIIAIOTCS JJIMHA, IIHPHHA, BBICOTA OOpTa M 0CaIKa
(pucyHok 2.1)

Z A Z\
=4 lken ¥ KBJI
3 N \
3 3
Y N A | A
L2 O i T '8 1Y
L

Yy
Pucynok 2.1 — I'maBHBIe pa3MepeHus CylHa U CHCTeMa KOOPAHHAT

Bricota HagBoIHOTO OOpTa

F=D-d,

rae D — BeicoTa OopTa, M;

d — ocanka cyaHa, M.

[Tocanka onpenensiercs ocaakoit HocoMm dy, ocaakoit kopMoi dx ¥ yrilaMu KpeHa
® u muddepenta @.

Cpennsiga ocanka

rae d, — ocajka CyJqHa HOCOM, M;

dx — ocanka cyaHa KOpMOIi, M.
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Huddepent
Df =d, —d.
JuddepeHT Ha HOC CUUTACTCS MOJIOKUTEIBHBIM, HO KOPMY — OTPHUIIATEIbHBIM.

2.2. HIOPAJAOK BBIITIOJIHEHUSA PABOTHBI

PabGoTa BeINOIHSAETCS MO WMHAWBUIYATbHBIM 3aJlaHUSM M3 pasnena 1.3. maHHOU
MPaKTUYECKOM paboThl, TUOO MO 3aJaHUSM, BbIJJAHHBIM IMPENoJaBaTesieM JOMOJIHHU-
TEJIBHO.

2.3. UHINBUJ1Y AJIBHBIE 3AJIAHUS
3aganue 1

Y KOpMBI CyJIHa CTOUT KpaH, KOTOPBI HE MO3BOJIIET 3aMEPUTh OCAAKy B KOPME,
MO3TOMY 3aMEPEHBI TOJIBKO OCajiKa Cy[Ha Ha mujerne 7,22 M ¥ ocajika HocoM d,, .
Ornpezenuth Ocanky cyaHa Kopmoi u guddepenrt. d, = 6,44; 5,89; 3,97; 5,74; 7,65
M.

3aganue 2

OnpenenuTs 3HaY€HUs BceX KOA(P(UIIMEHTOB MOJHOTHI MPSIMOYTOJIbHOTO TMOHTO-
Ha, MOKa3aHHOTO Ha pucyHke 2.2a. Kakas ¢opma nomkHa ObITh Y KOpIlyca Cy/aHa, y
KOTOPOTO 0 = @= 1; KaKoBa CBsI3b MEX/y OCTAJIbHBIMU KO3()(ULIMEHTaMU TTOTHOTHI?

Pucynok 2.2 — ®opMblI II1aBaAIONIUX TNl YIPOIIEHHBIX 00pa30BaHui

3aganue 3

Onpenenuth K03(G(UIMEHTHl TOJHOTHI CYAHA C MPSIMOCTEHHBIMU OOopTaMu (pHC.
2.2, 6), y xoroporo a=0,795.

3aganue 4

Onpenenuth KO3(QGUIMEHTHI TOJHOTHI KPYTOBOr'O LIMJIMHJPA, IJIaBAIOIIETO TOpH-
30HTaJIbHO 03 nuddepenta npu ocajake, paBHOM MOJOBUHE AUAMETPA.
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3aganue 5

Onpenenmb KO3(1)(1)I/IHI/IGHTI>I IMIOJIHOTHI KPYIroBOI'o MUJIMHAPA, IIJIaBAOIICTO B BO-
A€ B BCPTUKAJIBbHOM I10JIOKCHHH.

3aganue 6

Omnpenenutb K03((UIMEHT MOJHOTHI CyAHA MPU3MATHUECKOW (OPMBI C MoIe-
pPEUHBIM CEYCHHE IOJIBOJHOW YACTH KOPIyca B BUJE TPEYrOJbHHKA C YIJIOM TPU
BepmuHe 90°(puc. 2.2, g).

3ananmue 7
Haiiti ko3 puireHT moaHOTE KOHYCHOTO Oys1, H300pakeHHOTO Ha pHC. 2.2, 2.
3ananmue 8

Bbrauciute KO3(QGUIMEHTHI MOJHOTH KOPITYCOB IMOHTOHOB TUIABYYUX KPAaHOB,
(dbopMBbI 1 pazMepeHusi KOTOPBIX MOKa3aHbl Ha puc. 2.3, a-6.

Pucynok 2.3 — @opMbI KOPITYCOB IUIAaBYYUX KPAaHOB

2.4. COOEP KAHUE OTUETA

OT4eT Mo KaXXKJOoMy 3a/IaHUIO JIOJKEH COAEpPKaTh TEOPETUYECKYIO YacTh C KpaT-
KUM TOSICHEHHEM BCEX BXOJAIIMX B ()OPMYJIbl BEIMYUH U PacueTHYIO 4acTh. OTuer
BBITIOJIHACTCS B YYCHUYECKOM TeTpaJu B MPOU3BOJILHOM (hopMme.

2.5. KOHTPOJIBHBIE BOITPOCHI

1. Oxapaktepu30oBaTh BIUSHUE OTHOIICHHS TJIABHBIX pa3MEpPEHUN Ha MOPEXO/I-
HbIC KQYeCTBA CyJHA.

2. Yto Takoe K03 PUITUEHTHI TOJTHOTHI CyIHA?
3. Hanucate popmyiy Cy,
4. Hammucartp popmyiy Cy
5. Hanucate popmyny Cp,
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3. MPAKTUYECKASA PABOTA Ne 3
IINIABYYECTD CY/ITHA

Leab padoTbl — 03HAKOMUTH CTYJAEHTOB C OCHOBHBIMH TE€OPETUYECKUMHM IOHS-
TUAMH 10 paszaeny Teopuu cyaHa "llimaBydecTs cynHa" M NPUMEHEHHEM HX NIpPH
MPAaKTUYECKHUX pacyeTax.

3.1. TEOPETUYECKHM PA3JIEJ

IInaBy4decTh — CIIOCOOHOCTH CyJIHA HAaXOIUTHCS B ONMPEACIEHHOM ITOJOXKCHHUH
OTHOCHTEJILHO ITOBEPXHOCTH BOJHI [1].

3anac INIABYY€CTH — HCKOTOPOC AOINOJHHUTCIILHOC KOJIUYCCTBO I'Py34, KOTOPOC
MOXKCT IMPHUHATb CYJIHO A0 IIOJTHOI'O IIOTI'PY KCHUA.

Mepa 3amnaca mjiIaBy4e€CTH — BbICOTa Ha/IBOAHOI'O 6opTa.

O0bEéMHOE BoIOU3MeleHHe CYAHA — 00hEM BOIbI BRITECHEHHOM TOBOHOM Ya-
CTBIO KOpPIIyca Cy/IHa.

MaccoBoe BOJAOM3MeENIeHHMEe — Macca BOJBI BBITCCHCHHOM MOJBOJHOM YacCTBHIO
KOpIyca Cy/IHa.

[TepBoe ycaoBue paBHOBECHS Cy/IHA Ha IUIABY:
A=vV,

rae A —maccoBoe BOJOM3MeEIIeHUE (Macca CyaHa), T,

¥ — yIeNbHBIA Bec 3a00pTHON BOIBI, T/M>;

V — 00BEMHOE BOJOU3MEILEHHE, M .,

Bropoe ycrnoBue paBHOBeCHS:

Xg =Xc» yg =Ye =0.

Jlst onpenenenust 00bEMHOTO BOJJOM3MEIICHUS MOYKHO IPUMEHSTh IUIOMIAIN KaK
IIITAHTOYTOB, TaK U BATCPIUHUH.

[Tpu KCIOIb30BaHUH IIIMTAHTOYTOB M HyMEPAIlUU ¢ KOPMBI:

®, +On

> )

V =0L-(0g +®; +®, +...4+0On —

rae dL — pacCTOsTHUE MEXAY PAaBHOOTCTOSIIMMU IIIAHTOyTaMU TEOPETUUECKOTO
yepTexka, M;

® — IUIOMIA/b IIOTPYKEHHBIX YACTEMN MIITaHTOYTOB, M2,
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[Ipu uCnoNb30BaHUM IUIOIIAIA BATEPIUHUM:

So+5Sn

V=06d-(S;+S;+S, +...+Sn — 5

),

rae 6d — paccTosiHuEe MEXIy paBHOOTCTOSIIIIUMH BaTEPIUHUSIMHU, M;
S — mwIomAabL BaTEPIUHUH, M2,

MaccoBoe BOOOU3IMCIICHNUC PABHO CYMMC MACC BCCX 3JICMCHTOB HAI'PY3KH, HAXO-
JAMIUXCA HAa CyAHC!

e N — 91cCiio 3JIEMCHTOB HAIrpy3Ku,

P; — macca OTOCJIbHBIX 3JICMCHTOB (Kopr[yc, MCXaHHN3MbIl U T.,ZI.), T.

KoopanHaTel IEHTpa TSKECTH Cy/IHA, M:

%Px %P_y %Pz
X =1=1 -y —i=1 Z —i=1
g n 79 n ) n ’
> P > P y P

n n n
y PX,y Py, > Pz — craruueckue MOMEHTHI MHEPLUHMH MAcC OTHOCUTEILHO

mwiockocteit YOZ, XOZ, XOY.
3.2. MOPAAOK BBIIIOJTHEHUS PABOThBI

PaboTa BeIMOTHSETCS MO WHAMBUAYAJIbHBIM 3aJaHUSM W3 pazaena 1.3. maHHOM
MPaKTUYECKON paldoThl, TUOO 1O 3aJaHUSAM, BBIJAHHBIM IpenojaaBaTesieM JOMOJHHU-
TEJILHO.

3.3. UTHIUBU Y AJIbHBIE 3AJAHUS
3aganue 1

[lepen HaganoM Tpy30BEIX PabOT BOJOM3MEIICHHE CyaHA paBHsIoCch 3860 T, KO-
OpPAMHATHI LIEHTPA TSKECTU Xgo = — 3 M, Ygo = 0,1 M, Z4o= 5,8 m.

OnpenenuTh BOJOM3MEIIEHUE U KOOPJIWHATHI IIEHTPA TSHKECTH CyIHA TOCTE
npueme cienyromux rpy3oB: P1 =360 1; x1 = 28 m; y1= 2,0 M; 21 = 5,6 m; P, = 120 T,
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X=21M; Yo=—-30Mm;2,=64™m; P3=230 1, x3=—16 M; Y3=—2,0 M; Z3= 6,8 m;
P,=180T1; x4=—32 M, Y4=0mM; z4=6,2 m.

3aganue 2

BbrauciuTh opuHaTRl KPUBBIX 00BEMHOTO ¥ MAacCOBOTO BOJOU3MEIICHUS A U
V. Ilnomanu Barpenunuii ¢ Homepamu ot 0 1o 10: 979 m?, 1439 m?,1574 m?, 1646
M2, 1698 m?, 1792 m?, 1786 m?, 1832 m?, 1878 m?, 1919 m?, 1962 m?. PaccrosiHue Me-
Ky Barepauausvu dd = 0,8m. IlnotHOCTs MOPCKOM Boabl ¥ = 1,025 1/M°. Beraucie-
HHSI MOKHO BECTH B TaOJIMYHOM BHUJIE.

3aganue 3

Haiitn ocanku cyaHa nocine pacxona 440 T TorumBa U 215 T mpecHO# BOJbI, €CIH
M3BECTHBI: HaYaJIbHAas ocajika cyaHa 8,22 M, jyinHa 142 M, mupuna 20 M, BeicoTa 0opTa
11,6 M, koadurment nonuotel Batepaunnu 0,813, koapdunuent 0,69, miIoT- HOCTH
Bozel ¥ = 1,020 /M3,

3ananue 4

Omnpenenuts ocagy NpSMOYroJbHOTO MOHTOHA JUIMHOM 40 M 1 mupuHOH 15 M, npu
BogonsMenteHnr A=680 T 1 muoTHOCTH Boasl ¥ = 1,022 1/M°,

3.4. COOEP)KAHUE OTUHETA

OT4eT Mo KaXXJOoMy 3a/IaHHIO JIOJDKEH COAEpPKaTh TEOPETUYECKYIO YacTh C KpaT-
KUM TIOSICHEHHUEM BCEX BXOISIIMUX B ()OPMYJIbI BEJIMUMH U PACUECTHYIO 4YacTh. OTuer
BBITIOJIHACTCS B YYCHUYECKOUM TeTpaju B MPOU3BOJILHOM (hopMme.

3.5. KOHTPOJIBHBIE BOITPOCHI
JlaTh orpesieieHne MacCOBOMY U 0ObEMHOMY BOJIOM3MEIICHHUIO.
UTo Takoe MmiaBy4ecTb Cy/IHa?

Uto Takoe 3amac miaBy4ecTu?

> w e

HanucaTte ypaBHEHHE IJIaByYECTH.
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4. MIPAKTUYECKASA PABOTA Ne 4
HAYAJBHASI OCTOMYUBOCTH CY/THA.

eab padoTbl — 03HAKOMUTH CTYJICHTOB C OCHOBHBIMU TEOPETUYECKUMHU TOHSI-
TUSAMH O HAa4aJbHOM OCTOMYMBOCTU CyJHA U MPAKTUYECKOM NPUMEHEHHH PaCcUETOB
HAYJIbHOM OCTOMYMBOCTH TP SKCIUTyaTallMu CYyAOB.

4.1. TEOPETUYECKUM PA3IEJ

OcToifYuBOCTH — 3TO CIIOCOOHOCTH Cy/IHA, BBIBEJCHHOTO M3 TOJOKEHUSI PaBHO-
BECHS MOJ1 IEHCTBUEM KaKOr0-11M00 KPEHSIIEr0 MOMEHTA, BO3BPAILATHCS B HCXOIHOE
MI0JIO’KEHUE MPU MPEKPALIEHUN JEHCTBUS 3TOT0 MOMEHTA.

OTKJIOHEHHE CyaHA OT MOJOKEHUS PABHOBECHS B MOIMEPEUYHON MIOCKOCTH Ha3bl-
BACTCS KPEHOM, B IIPOJIOJIBLHON — AU PepeHToM.

HauanbHast 0CTOWYMBOCTh — 3TO OCTOMYMBOCTh Ha MAJIBIX yIJiaX KpeHa 1o 7...10
rpaaycoB.

M .
\,)(
= \ \ a
\ —
il \ >/Y/——
Wo X\//\’ Lo {
\;i/ //CD \"" r
N . _‘)
. Sy,
qn

Pucynok 4.1 — DnemMeHThl HAYaIbHOW OCTOMYMBOCTHU MPU KPEHE

MeTaneHTpUYEeCKUM PAaAMyCOM Ha3bIBAC€TCS PaalyC KPUBOU, IO KOTOPOU MPO-
HCXOJIUT MEPEMELIEHUE LIEHTPA BEJIMYMHBI, a LICHTP MEPEMEILEHUS Ha3bIBAETCS METa-
LEeHTpOM. Eciu mpoucxoauT HaKpeHEHUE CyIHA, TO EPEMELICHUE LIEHTPA BETUYHUHBI
IPOUCXOUT IO METALEHTPUUYECKOMY PaJNYCy, KOTOPBIM HA3bIBAETCS MaJbIM HWIIU
MOMEPEYHBIM - I, M, TIpU 1uddepeHTe — OOIBIIUM WK MPOJIOJIbHBIM R, M.

Bo3BeilieHne MeTaneHTpa HaJ UEHTPOM TSKECTH CYyJIHA Ha3bIBA€TCS MeETa-
IICHTPUYECKOM BBICOTOM: TTonepeyHor — h, M, u mpogoibHOM — H, M, KOTOpBIC Ompe-
JEISIIOTCS TI0 popMyiam

h:r+zc—zg,

H:R+ZC—Zg,
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IZI€ Z¢ — ANIUIMKATA LEHTPA BEJIMYMHBI, M;
Zy— aNIUIMKaTa LIEHTpa TSKECTH, M;
R — nponoabpHbIi METALIECHTPUYECKUNA PAANYC, M;

I — MOnepeyYHbI METAIlEHTPUUECKUI paguyc, M.

rac Ix — MOMEHT HHCPIHU IINIOIIaI BATCPJIMHHUKU OTHOCHTCIBHO IJIaBHOU IIpoaoJIb-

HOI ocu, M%;

| —MOMEHT HHCPIHH IINTOIaI BAaTCPIIMHUKY OTHOCUTCIIBHO OCH KOOPpAHWHAT, M4;
f

V — 00BEMHOE BOJOM3MEIIEHHE, M°.,

| =1 -S-x°,
f y f

If —kBL3,

| — fLB3,
y
rae | — moment MHEPIIMH TUIOIIAN BaTEPJINHUN OTHOCHTEIBHO OCH KOOPJMHAT, M*;
y

Xf — abcrucca HeHTpa TSHKECTH TUIONIAU BaTePIAUHUN, M;

K — k03¢ UIMEeHTHI 1)1 pa3IudHbIX GOpM oBepXxHOCTH (pHc. 4.2);

S — oAb BaTepANHUH, M2,

by r
| Gopma T | A
nodgp.z- . J L Aol
Hocmu [ 1 | p b7
o =
|
P 110,188 %38 B2-58¢ 1 ol | r
‘35‘(/_,«.#1) 72 ‘7‘5 ‘ J0

Pucynoxk 4.2 — Kosddurment K
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s_vV.1
d x
X_L
S.d’

riae d — ocajika cyaHa, M;
¥ — K09 (DUIIUEHT BEPTUKAIBHOM ITOJIHOTHI Cy/IHA.
4.2. TIOPATOK BBIIIOJIHEHUS PABOTHI

PabGoTa BBINOIHSAETCS MO MHAWMBUIYATBHBIM 3aJaHUsIM M3 pasnena 4.3. TaHHOU
MPaKTUYECKON paboThl, JIMOO BBIJAHHBIM MPENOABATENIEM JIOMIOTHUTEILHO.

4.3. AHAUBU Y AJIBHBIE 3AJIAHUS
3aganue 1

HaiiTu MeTanieHTpUYeCcKHe BBICOTHI IUIABAIOLIETO B IPECHOM BOJIE IOHTOHA,
uMerorero ¢gopmy pomoOa ¢ mpsIMOCTEHHBIMU OOpTaMu, JjiuHa KoToporo 40 M, mu-
puna 18 M, Bogousmenienue 1080 T, eciu HEHTP TAKECTH €ro C TPY30M BO3BBIIIACTCS
HaJI OCHOBHOM INIOCKOCTBIO Ha 5 M.

3aganue 2

OnpenenuTh Kakoe CylIHO OOJaJaeT MOJOXKUTEIbHOW OCTOMYMBOCTHIO, 0OOCHO-
BaTh IoueMy, M300pa3uTh rpaduuecku. Ecnm M3BeCTHBI cleayrolue anIuivKaThl
LEHTpa TSHKECTH M METaleHTpa: Zgt = 5,2 M, Zm1 = 4,8 M; Zgo = 4,6 M, Zm2 = 4,6 M;
Ly3= 4,2 M, Zm3 = 5,1 M,

3aganue 3

OnpenenuTh, KaK U3MEHHUTCS TI0CaKa CyaHA, KpeH U TuddepeHT MmoHTOoHA -
Hoi1 40 M, BonousmenienueM 1080 T. eciiu rpy3 Becom 110 T, nepeHectu u3 Tproma (X1
=-3wMm, Y1 =-1wm, z;=0,8 M) Ha masy0y B TOYKY C KOOpAUHATAMH (X2 = 3 M,Y1 =
0,4 M, z; = 2,2 m). U3BecTHO, 4TO HayalbHas MeTalcHTpudeckas Bbicotah =1,0

M, H=18,9 m.
3apanue 4

Kuroboitnoe cyano umeet iy 60 M, mupuny 9,48 m, ocaaky 4 M, koddduru-
eHT oOmei monHothl 0,465. IIpu nocaake cyana no ['BJI, MomeHT uHepiuu mJoma-
nu BJI OTHOCHTENEHO IIABHOM ITPOIOIEHOM ocH paseH 2350 m?.

OnpenenuTs NONEPEUHbIA METALIEHTPUYECKUN PaUyC.
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3aganue 5

Haiit MeTalnieHTpu4YecKue BBICOTHI MPSIMOYTOJIBHOTO IIJIABAIOIIETO0 B MPECHOM
BOJIbl KOHTEIHEepa, JinHa kKotoporo 20 M, mmpuHa 10 M, BeicoTa 3,5 M, ocagka 2 M,
BO3BBIIICHUE IIEHTPA MacChl HAJl JHUIIEM 1,6 M.

4.4. COAEP KAHME OTYETA

OT4er Mo KaKAOMY 3aJIaHHIO JIOJDKEH COAEPKAaTh TEOPETUYECKYIO YacTh C KpaT-
KUM TOSICHEHHEM BCEX BXOIAIINX B (DOPMYJBI BEIMUMH U PACUETHYIO 4acTh. OTYeT
BBITIOJHSETCS B YYCHUUECKOM TeTpaau B IPOU3BOJIBHOU (hopMme.

4.5. KOHTPOJIBHBIE BOITPOCbI
1.Yt0 Ha3bIBaeTCsA OCTOMYMBOCTHIO Cy/THA?
2.JlaTb onpesieieHre HadaabHOM OCTOMYHNBOCTH CY/THA.
3.Urto Takoe meTareHTp?
4.YT1o Takoe METallCHTPUUCCKUN paguyc?
5.Bubl MeTaneHTpUYECKUX PagnycoB.
6.UTo Ha3bIBAETCSA METAIECHTPUIECCKON BBICOTOM?

/.Hanucatp hopmyiy Npo0IbHON U MONEPEUHON METALIEHTPUUECKOU BHICOTHI.
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5. MPAKTHUYECKAS PABOTA Ne 5
OCTOMYHUBOCTD HA BOJIBIINX YIJIAX KPEHA

eab padoTbl — 03HAKOMUTH CTYJICHTOB C OCHOBHBIMU TEOPETUYECKUMHU IOHSI-
TUSIMU 110 pa3Jiedy TeopuH cyHa "OcToiunBOCTh Ha OOJIBIIMX yTiaX HAKJIOHEHUS" U
UX IPAKTUYECKOM MPUMEHEHHUH MPU pacyeTax Mo 3KCILTyaTalluu CyJ0B.

5.1. TEOPETUYECKHM PA3JIEJ

OCTOMYMBOCTD Pa3IUYAOT HAYAJIBLHYIO M OCTOMYMBOCTH HAa OOJBITUX yTIIax Kpe-
Ha, B 3aBUCUMOCTH OT BEJIMYUHBI yria HakiIoHeHUus. OCTOMYMBOCTh MpH yriax Ha-
KkJoHeHust 6osiee 10 ... 12° Ha3bIBaeTCsl OCTOMUYMBOCTBIO HA OOJIBIIUX yTiIaX HAKJIOHE-
Hust. OCTOMYMBOCTH Ha O0JIBIINX yIiax nuddepeHTa He u3ydaercs, TaK Kak MpaKTh-
yecku quddepeHt npu OoNbIIUX yriiaX KpeHa He HaOIroaeTcsl.

MOMEHT BHEIIHUX CHUJI, CTPEMALIUXCSA HAKJIIOHUTh CYZHO, Ha3bIBACTCA IIPU IOIIE-
PEUYHBIX HAKJIOHEHUSAX KPEHAIMM MOMEHTOM Mip ¥ IIPU NPOJOIBHBIX HAKIOHEHU-
ax — au(ppepentyromum MomeHToM M,. MOMEHT Beca M CWI NOAACP/KAHUSA, HA-
IIPABJICHHBIA NIPOTHB HAKJIOHEHWS CYy/IHA, HA3bIBACTCA BOCCTAHABJIMBAIOIUUM MO-
MEHTOM M.

[lox nmelicTBHEM JBYX PaBHBIX M IIPOTMBOIIOJIOKHO HANPABICHHBIX MOMEHTOB
CynHO OyJeT IiaBaTh, UMEsl HEKOTOPBINM yroia HakJoHeHHs. Kak TOJbKO AeiCTBHE
KpeHsmiero win auddepeHTyromero MoOMeHTa NpeKpPaTUTCs, BOCCTAHABIMBAIOIINI
MOMEHT BEPHET CYJHO B MEPBOHAYAIIBHOE MOJIOKECHUE PABHOBECHSL.

JleficTBMEM BOCCTAaHABJIMBAIOIIETO MOMEHTA M OOBSICHACTCS MOPEXOJIHOE KayecT-
BO CyJHa — OCTOMYMBOCTH, T.€. CIIOCOOHOCTH CyJHAa BO3BpAIAThCS B IMOJIOKECHHE
paBHOBECHS MOCJIE MPEKPAIICHUS JEUCTBUSI BHEITHUX CHUJI, OTKJIIOHUBIIUX €T0 OT 3TO-
rO TOJIOKECHUA.

WHorna B MpakTUYECKUX pacueTax MCIOJIb3yeTCs MOMEHT, KPEHSIUN CyHO Ha
oauH rpaayc, kHm/rpan.

rae A — BecoBoe BOJLOU3MEIIEHHE, T;
h — nonepeynas MeTaleHTpUYeCcKas BHICOTA, M.

Yto kacaeTcs MPOJOJBHOM OCTOMYMBOCTH, TO BMECTO MoOMeHTa, audde-
PEHTYIOIIETO Ha OJMH TPaJlyC, UCIONb3yeTCsl MOMEHT, auddepentyrommuii Ha 0,01 M
(ma 1 cm), kH-M

A-H

m )
V. 100.L

rje A — BEeCOBOE BOJOU3MEIIICHHE CY/IHA, T;
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H — nmpomonbsHas MeTaneHTpu4ecKas BEICOTa, M;
L — nivHa cyaHa, M.

B sToM ciiydae, yros kpeHa cyaHa IpH ACHCTBUU 33JaHHOTO KPEHAIEr0 MOMEH-
Ta, Tpaj., MOXKHO ONIPENEIUTh IO popMyiie

[Inedo cratuueckom OCTOﬁqHBOCTH, M, OIIPCACIIACTCA BBIPAKCHUCM

lo =1, g,
rae |, — miedo GopMsl, M;

|, — TIe40 Beca, M.

[Imeuo Beca 3aBUCHUT TOJIBKO OT MOJIOKEHHUS LIEHTPa TSHKECTHU CyJIHA IO BBICOTE U
ompeensaeTcs

lg =a,-sin®,
r7ie d; — PacCTOSTHUE MEXIY LIEHTPOM TsKeCTUG U HEeHTpOM BesnunHbl Co, M

=Z —1Z
dg g o
riue Z — anmjigKara 1eHTpa TIXKCCTH, M,
9

Z - allllylIuKaTa HeHTpa BCJINYUHEL, M.
C

5.2. HOPAJOK BBIIIOJIHEHUSA PABOTbI

PaGoTa BhIMONHSETCS MO MHAMBUAYAJIbHBIM 3aJaHUSIM W3 pasznena 4,3. maHHOU
MPaKTUUECKON paboThI, IMOO BBIJJAHHBIM IIPENOAaBaTENIeM JIOMTOTHUTEILHO.

5.3. UHIUBU 1Y AJIbHBIE 3ATIAHUS
3aganue 1

Pedpuxepatoproe cynHo umeer BogousmenieHue 5400 T, momepeyHyr MeTa-
HeHTpuyeckyro BbicoTy 0,64 m. Ha cynHO neiictByeT KpeHAmMii MOMEHT 480 T-M.
Onpenenuts yroy KpeHa cyaHa.

3aganue 2

Beryucnuth BEeMMUMHY MOMEHTA, KPEHSIIErO0 CYJHO HAa OAWH TPaaycC, €CId W3-
BECTHBI: JyiMHA cyaHa 142 m, mupuna 21 M, ocanka 9,2 M, anmuiMkara 1eHTpa TsxKe-
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cTu cynHa 6,4 M ¥ BO3BBINICHWE METAIICHTPA HAJl OCHOBHOM TUIOCKOCTHIO 7,6 M. Cya-
HO HaxoauTcss B OXOTCKOM MOpE H YAENIbHBII Bec Boasl paseH 1,027 1/v°.

3ananue 3

Onpenenutp, 4eMy paBHa IONEpEYHass METALEHTPUYECKas BBICOTA CYyJIHA, €CIH
Mo/ IEMCTBUEM KpeHsero MoMeHTa 4950 ™, BBI3BAHHOIO CMEIICHHEM 3€pHA, MPU
Bogom3menieHuu 35600 T y Hero BO3HUK KpeH 4,5 rpagyca.

3aganue 4

Bb4ucnuTh mie4o cTaTU4ecKoi OCTOMYMBOCTH, IJICY0 OCTOHYMBOCTU (HOPMBI U
BECa, MPU KPEHE CyJHA PABHOM 8 I'paycoOB, €CIIH U3BECTHO, YTO MOMEHT MHEPLUU
IUIONIAA¥ BATEPJMHUM OTHOCHUTENBHO IJaBHOM NPOAOJILHONM ocu pasen 1990 m*.
O6beMHOE BOJOM3MELIEHHE CYAHA PaBHO 743 MS°, BO3BBINIEHHME LEHTPA BEIUYHMHBI
CyJHa HaJl OCHOBHOM ITNTIOCKOCTBIO cocTaBisieT 1,97 M, a ieHTpa TskecTu - 3,62 m.

3aganue 5

Cynno nnuaou 128 M, mmpuno# 18,3 M, ocagkoit 5,5 M UMEET KpPEH 5 rpalycoB
Ipu TIepeHoce KpeH - Oamiacta ¢ 6opra Ha O6opT. KoadduumenTt obmiel MoaIHOTHI
cynHa paseH 0,73, nmonepeuHas MeTalleHTpUYecKas BbicoTa cygHa paBHa 0,9 m. Om-
pEeAeNUTh BEC KpPeH - 0ajutacTa, eCiiu U3BECTHO, YTO PACCTOSIHUE MEPEMEIIEHUS KPEH -
6amtacra 12 m. CyaHO HaXOUTCS B pEUHOM palioHe.

3aganue 6

OnpenenuTs peakyo TPyHTa U MOMEPEYHYI0 METALIEHTPUYECKYIO BBICOTY Cy/IHA
1ocJjie OCaJKU €ro Ha MeJb, MPHU 0cajike HOCOK 3,9 M u ocaake kopmoit 4,5 M. Eciu
M3BECTHO, YTO M3HAYAJIBHO CYJIHO HE HCHBIThIBAiIO nuddepenta. Bomousmemenue
cynna paBHo 5000 T, nepBoHayanbHas ocajka 4,6 M, a Ha4aJIbHAasi METALlEHTPUYECKasI
BbicoTa paBHa 0,7 M. Uucno ToHH npuxoasmuxcs Ha 1 cM ocaaku paBHo 13.

3ananue 7

Cyano BomousmenieHueM 325 M, UMEeT MPECHYI0 Boay (CO CBOOOAHOMN MOBEPX-
HOCTBIO) B JIBYX IMPSMOYTOJBHBIX ITUCTEpHAX. JIJIMHA Ka)KIOW ITUCTEPHBI paBHA 3 M,
HIMpHUHA 2 M.

OnpenenuTs MOMPaBKy K METAIEHTPUYECKON BBICOTE, OOYCIOBIICHHYIO BIIHSHU-
€M CBOOOIHOM MOBEPXHOCTH JKUJKOIO Ipy3a.

5.4. COAEP)KAHME OTYETA

OT4eT Mo KaXXKJOMy 3a/IaHUIO JIOJDKEH COAEpKaTh TEOPETUYECKYIO YacTh C KpaT-
KUM TIOSICHEHHEM BCEX BXOJAIUX B (DOPMYJIbI BEJIMUMH U PACUCTHYIO YacTh. OTUeT
BBITIOJTHSIETCS B YUEHUUECKOM TETpaau B IPOU3BOJILHOMN (hopme.
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5.5. KOHTPOJIBHBIE BOITPOCHI
UTo Ha3bIBAETCS KPEHSAIIUM MOMEHTOM?
YT1o Ha3bpIBae€TCS BOCCTAHABIMBAIOIIUM MOMEHTOM?
Yto Takoe Mmieyo CTaTHIeCKOM OCTONUYNBOCTH?
Yro Takoe mieyo Beca?
OT yero 3aBUCHUT BeJITMYHMHA IJIeUa Beca?

UYro Takoe mieuo GopMbl?
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