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BBEAEHHUE

Hacrosmue meToguveckne ykazaHush MOTYT OBITh MCIIOJIB30BaHBI CTYICHTAMH
Bcex (Gopm oOyuenus crenuaabHocTH 26.03.02 1 26.05.01 B kadecTBe pyKOBOJICTBA
IIPY BBINIOJHEHUU TMPAKTHYECKUX 3aJaHuil no nucuuiuimHe ''Teopus kopadns. Oc-
TONYMBOCTH M HETIOTOTUISIEMOCTD' .



1. MIPAKTHYECKAS PABOTA Ne 1
I''TABHBIE PASMEPEHHUA U KOO®PUIIUEHTBI IIOJIHOTBI

IICJIL paﬁOTbl — O3HAKOMHUTH CTYACHTOB C OCHOBHBLIMH IIOHATUSAMH 11O I'COMCT-
pun CyaHa: I''IaBHbBIMU Pa3MCPCHUAMU, HX COOTHOHICHUAMU, KO3(1)(1)I/IHI/IGHT21MI/I II0JI-
HOTBI CyJHa W UX MPAKTHYCCKOM HNPUMCHCHHU IIPHU IMPOCKTUPOBAHHUN M SKCILIyaTa-
U1 CyJ0B.

1.1. TEOPETUYECKHM PA3JIEJ

I'1aBHbIe pasMepeHus TOKa3bIBAIOT pa3Mephl CyJHA MO JJIUHE, IIUPUHE, BBICOTE
U OCaJIKe.

OCHOBHBIE TOHATHS.

KoncrpykruBnas Barepaunus (KBJI uwinu CWL) — ycnoBHast BaTepivHus, CO-
OTBETCTBYIOIIAs TIOJTHOMY PACU€THOMY BOJOM3MEIICHUIO CY/IHA.

Kopmosoii nepnenaukysp (KII) — nuaus nepeceuenuss 1uameTpantbHOM IJI0C-
KOCTH C BEPTUKAJIBHOM IIONIEPEYHOH, POXOIALLIEH Yepe3 TOUKY IIEPECEUYEHUs OT OCH
6amnepa ¢ miockocthio KBJI. Ha Teopermyeckom ueprexe COBMAJAET C HYJIEBBIM
TEOPETUYECKUM IIIIAHTOYTOM.

HocoBoit nepnenauxkyasp (HII) — muausa nepeceuenus /Il ¢ BepTukaibHOMN
MIONEPEYHON TIIOCKOCTBIO, MPOXOIAIIEH Yepe3 KpallHio HOCOBYIO Touky KBJIL.

JITMHA 0 KOHCTPYKTUBHOM BarepuHun (Lgp;z) — paccrosiHue, U3MEPEHHOE B
miockoctu KBJI mexny Toukamu nepeceuenus ee axtep- u ¢opireBHsimu B 11, .

Jnauna mexay nepnenaukyiaspamu (Lpp) — paccTosiHue, U3MEPEHHOE B ILIOC-
KOCTH KOHCTPYKTHBHOM BaTE€pPIMHUN MEKITY HOCOBBIM U KOPMOBBIM NEPIIEHANKYIIS-
pamMu, M.

Jauna no Bartepauduu (Lgy, Lw, L) — miuHa, usmepenHas ananorngdo KBJI
JUTs1 JTEOOOM OCaJIKu Cy/IHA, M.

JiuHa nmo rpy3oByio Batepaunuio (Lyp;) — AIMHA 10 TPY30BYIO BaTEPIIMHUIO,

Jauna naunooabmasi (Lyg, L) — paccTosHre, n3MepeHHOE B TOPU30HTAIBLHOM
TIOCKOCTU MEXJYy KpaWHUMHU TOYKAMU HOCOBOM M KOPMOBOW OKOHEYHOCTSIMH KO-
myca 0e3 BBICTYIAIOIINX YaCTeH, M.

IIupuna (B) — paccrosHue, n3MEpEeHHOE HA MUJIETb-IIIIAHTOYTE MEXIY TEOope-
TUYECKUMH TTOBEPXHOCTSIMU OOPTOB Ha YPOBHE KOHCTPYKTHBHOW WIIM TPY30BOU Ba-
TEPJIMHUU, M.



Illupuna wamboabmass (Bhg) — paccTosHue, U3MEPEHHOE MEXKIY KpaHUMHU
TOYKaMU KOpryca 0e3 ydyeTa BhICTYNalolUX YacTel, M.

Bobicora 6oprta (D) — BepTHKaIbHOE pacCTOSHUE, U3MEPEHHOE Ha CepeNHE -
HBI CyJHA OT TOPU3OHTAIBHON IJIOCKOCTH, MPOXOAIICH Yepe3 TOUKH MepeceueHus
KUAJICBOW JIMHUU C TUIOCKOCTHIO MUICIb-IIITAHTOyTa 10 OOPTOBOM JTMHUH BEpXHEH ma-
TyOBI, M.

Ocazuca (d) — BCPTHUKAJIBHOC PACCTOAHHUC, U3MCPCHHOC B INNIOCKOCTH MHIACIIb-
mIraHroyra ot OCHOBHOM MJIOCKOCTH KOHCTpYKTHBHOﬁ U I‘py3OBOI>i BaTCPJIMHUU, M.

Ocaaku HocoM (dy) m kopMmoii (dk) H3MeEpsIOTCS HA HOCOBOM M KOPMOBOM TIep-
NEHUKYJIApax A0 BaTEPIMHUU, M.

Cpennsist ocanka (dcp) u3MepsieTcst OT OCHOBHON IJIOCKOCTH O BATEPIMHHUU Ha
CepeauHe JUIMHBI CYTHA, M.

HapBoansiii 60opT (D-d) — paccrosHue, U3MEPEHHOE TI0 BEpTHKAIM Y OopTa Ha
CepelMHE JIIMHBI CyJHA OT BEPXHEW KPOMKHU NaTyOHOU JIMHUM 10 BEPXHEH KPOMKHU
TOPU30HTAIBHON JIMHUH, COOTBETCTBYIOIIEW I'Py30BOM MAapKH, TO €CTh BBICOTE KOp-
myca HaJ BOJOH, M.

Opaunatel cemyioBaroctu (fy, fx), M, U3MepsrOTCS HAa HOCOBOM M KOPMOBOM
NEPIIECHINKYISIPE COOTBeTCTBeHHO. CTaHIapTHAsl CeNIOBaTOCTh ompexaensercs [Ipa-
BHJIAMH O TPY30BOM MapkKe.

IMoruos 6umca (f;), M, 00bIYHO TpUHUMAKOT 1/50 MIMPUHBI Cy/JHA HA TEKYIEM
HITIAHTOYTE.

Teopernyeckuii yepTex cynHa 3amaet 00Boabl cynHa. KoadduimeHTsl, uncnen-
HO BBIpaXKAIOUIUE MOJTHOTY 3TUX OOBOJIOB, HA3BIBAIOTCS KOA(DOUIIMEHTAMH TTOJTHOTHI.
3Has k0A(hOUIIMEHTH TMOJHOTHI TOJBOJHOM YacTU CyJHA, MOXKHO IO HM3BECTHHIM
TJIABHBIM Pa3MEpPEHUSIM CyJIHA OTPEISTUTh IUIONIAIA €r0 CCUCHU U 00BEM TOIBO/I-
HOW 4YacTH.

XapakTepucTuku (PopMbI KOpITyca MOTYT OBITh ONMKCAHBbl COOTHOIICHUSIMU TJIaB-
HBIX pa3MepeHuil u kodpdurmentamMmu NoaHOTH. COOTHOIIEHUS U KOI(PPUITUEHTHI,
ecyii 0co00 HE OTOBOPEHO, MPUBOATCS OOBIYHO MO OCAJIKY, COOTBETCTBYIOIIYIO KOH-
CTPYKTHBHOW BaTEPJIUHUH,

OTtHomenne nunbl K mupuHe (L/B). Biuser rmaBHsiM 00pa3oM Ha XOJIKOCTb
CyllHa, OCTOMYUBOCTb, €T0 MAHEBPEHHBIE KAYECTBA.

OTHoueHue JUIMHBI K BbIcoTe 6opTa (L/D). D10 OTHOIIEHHE UMEET PelIarolee
3HAYCHHUE IS MPOJAOIBHOMN MPOYHOCTU U U3TrMda KOpITyca CyaHa.

OTHomleHMe WUPHUHBI cyaHA K ocaake (B/d). Onpenensier B nepByro oudepenp
MONEPEYHYI0 OCTOWYUBOCTB, BIMSIET TAKKE U HA XOJKOCTh CYHA.



OtHomenue BbICOTHI OopTa K ocaake (D/d). Xapakrepusyer 3anac IaByde-
CTH, CYILIECTBEHHO BJIMSET Ha OCTOMYMBOCTD - HAYAIbHYIO U HAa OOJBIIMX YIiiaxX Kpe-
Ha. Yem Ooubie otHomenue D/d, - Tem Gombiie HagBoaHbIH OopT. D/d Takke BauseT
Ha BAJIOBYIO M YHCTYI0 BMECTUMOCTD Cy/HA.

Paznuyaror ciemyroniue oCHOBHBIE KOA(D(PUIIMEHTHI TOJHOTHI MMOJBOIHON YacTh
Cy/IHa:

Koy puument nostnorsl Barepaunuu C, — OTHOILIIEHKE TUIONIAN BaTEPIMHUU
S

K IUIOLIAJIM OIIMCAHHOTO NpsiMoyronkHuKa C,, = B
2.
rjae S — miomn@aas BaTepauHun, M,
L — nyinHa cyJiHa Mo BaTepJIUHUU, M;

B — mmpuHa cyaHa no BaTepIMHUU, M.

KO3(1)(1)I/IIII/ICHT MOJIHOTBI MHAC/Ib-INIIAHTI0YTA Cm — OTHOHIICHHUC ILIOIIaAM MH-

6V
ACIb-IIITaHI0yTa K INIOIMAaAN OIMMCAHHOI'O ITPAMOYT'OJIBHHUKA Cm = m )

2.
rJie @ — IUIOIIalb MUIEIb-IIMaHroyTa, M,
d — ocaaka cyaHa, M.

Ko3¢punueHT mossHoTHI BogousMenieHus (o0mei mojaHoTel) CB — OTHOLIE-
HUE 00beMa MOJABOJHOM YacTU CyAHA K 00bEMY OIMHCAHHOTO MPSIMOYTOJIBHOTO Ta-

pamnenenunena Cy = _V_
B L.-B-d’

rae V — o0beM MoABOHOM YacTH CyIHA, M,

Ko>¢dunuent npomoabnHoii mosHorbl Cp — oTHOIIEHHE 00beMa TMOABOJIHOU
YacTH CyJHa K 00beMy LMJIMHIpPA, TUIOU[aJb OCHOBAaHUS KOTOPOTO paBHA IUIOIIAIN

V
MUJIENb-IIITAHT0YTa, a BBICOTA - JutnHe cyaHa Cp = oL
Ko>ddunueHT BepTHKAJBLHOH MOJHOTHI ¥ — OTHOIICHHE 00BbeMa IOJBOJTHOU
JacTH CyJIHa K 00beMy HMJIMHJPA, IUIONIAIbh OCHOBAHUS KOTOPOTO paBHA ILIOIIAIH

BaTEpJIMHUH, a BBICOTA - OCAJKE CyHA Y =

S-d’
1.2. TIOPSIIOK BBITIOJTHEHUS PABOTHI

PaGoTa BbIMONHSAETCS N0 MHAMBUAYAIbHBIM 3aJaHusM W3 pazaena 1.3 manHoM
MpaKTHYEeCKOM paboThl, TUOO0 IO 3aJaHUSM, BBIJAHHBIM IIPEIO aBaTeIeM JTOIIOTHH-
TEJIbHO.



1.3. AHANBUAY AJIBHBIE 3AIAHUS
3aganmue 1

Ocanka cynHa Ha mujene paBHa 7,22 M, ocanka HocoMm 6,44 (5,89; 3,97; 5,74;
7,65) M. OtnipeiemuTh 0caaKy KOpMou u aAuddhepeHT.

3aganue 2

Jlnist cMeHbl TpeOHOTO BUHTA CyQHY NpuaaoT auddepeHt Ha Hoc. [lo ycmoBusm
paboThl TpebyeTcs ocanka KopMo paBHas 1,87 M, a GanacTHbIe HUCTEPHBI MOTYT
co3nate mudpdepert 3,0 m. OnpenenuThb, Kakue B 3TUX YCIOBHUSIX OyIyT CpemHss
0cajika U 0CaJKa HOCOM.

3aganue 3

OnpenenuTs IUIOMAAL BaTEPJIMHUM, IJIOMIAb MUJEb-IIMAHTOYTa U 00bEMHOE
BOJIOM3MEINIEHUE CYJHA, €CJIA U3BECTHBI: JUIMHA cyaHa 126,2 M, mmpuHa cyaHa 16,32
M, ocaaka 8,98 M, koa¢dunieHT noaHoTh BaTepaunuu 0,872, koahdUIMEHT TOTHO-
ThI Muzienb-mnanroyta 0,977, koadgdunuent ooiei nonaHoTs 0,772.

3ananue 4

2
PacueTHas ocanka necoBosa paBHa 5,59 M, miomans Batepauauu 904 m°, mio-
2
maab Mujenb-mmnanroyra 71,6 m°, koadpduurent nonnotsl Batepiauaun 0,819, ko-
b PUIMEHT MONHOTH MUJEb-1manroyra 0,986.0npeaenurs JJIMHY U HIUPUHY CY/I-
Ha.

1.4. COAEP KAHUME OTYETA

OT4eT Mo KaxJaoMy 3aJIaHUIO0 JTIOJDKEH COAEPKaTh TEOPETUUYECKYIO YacTh C KpaT-
KUM TOSICHEHHUEM BCEX BXOJAIIUX B (POPMYJIbI BETUYUH U PACUETHYIO YacTh. OTYET
BBITIOJTHSETCS] B YUCHUYECKOM TETpau B MPOU3BOJIBHOU Popme.

1.5. KOHTPOJIBHBIE BOITPOCHI

OxapakTepu30BaTh I1aBHbIE Pa3MEPEHUS CyIHA.
Uto Takoe HOCOBOM U KOPMOBOMW MEPHEHIUKYIISAPHI?
UYrto Takoe morudp 6umca?
Yrto Takoe ceayioBaToCTh Naxyobl?
OxapakTepu30BaTh BIUSHUE OTHOIIEHUS TJIABHBIX pa3MEpPEHUN HAa MOPEXO]I-
HbIE KauecTBa CyJIHA.
6. Yro Takoe K03(pHULHUEHTHI TOJHOTHI CyIHA?

A



2. IPAKTUYECKAS PABOTA Ne 2
I''TABHBIE PASMEPEHHUA U KOO®PUIIUEHTBI IIOJIHOTBI

].[e.m; paﬁ()Tl)I — O3HAKOMHTH CTYACHTOB C OCHOBHBLIMH IIOHATUSAMH IIO I'COMCT-
pun CyaHa: I''IaBHbBIMU PasMCPCHUAMU, HX COOTHOHICHUAMU, KO3(1)(1)I/IHI/IGHT21MI/I II0JI-

HOTHI Cy/IHA U UX NPAKTUYECKOM NMPUMEHEHHUH IPU MPOCKTUPOBAHUU M IKCILTyaTa-
LU CYJIOB.

2.1. TEOPETUYECKHM PA3IEJ

['maBHBIME pa3MepeHHUSIMH SBIIIOTCS JUTHHA, IIIMPUHA, BBICOTAa OOpTa M OcaKa
(pucyHok 2.1)

zh Zh
&) lken 1 \ksa
h 0o \
3 3
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Pucynok 2.1 — I'naBHBIE pa3MepeHus CyAHa U CUCTEMa KOOPAUHAT
Bricora HanBoiHOTO OOpTa
F=D-d,
rae D — BeicoTa OopTa, M;
d — ocagka cyaHa, M.

[Tocanka onpenenseTcs ocaakoi HocoM dy, ocaakoi KopMoit dx M yriamMu KpeHa
O u nuddepenra o.

Cpennsig ocanka

rae d, — ocazaka cymHa HOCOM, M;

dy — ocajka cyaHa KOPMOW, M.
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Huddepent
Df =d,, —d,.
HuddepeHT Ha HOC CUUTACTCS TIOJOKUTEIBHBIM, HO KOPMY — OTPHUIIATSITIbHBIM.

2.2. HOPAAOK BBIIIOJIHEHU S PABOTbI

PaboTta BeIMONHSETCS MO MHIWBUIYaTbHBIM 3a/laHUsIM U3 pazzaena 1.3. manHoii
MPaKTHUECKON paboThl, MO0 MO 3aJaHusAM, BBIAAHHBIM IPENoaBaTeIeM J1OMOIHU-
TEJIBHO.

2.3. UHIUBU 1Y AJIBHBIE 3AJIAHUSA
3aganmue 1

Y KOpMBI CyJIHa CTOUT KpaH, KOTOPBIM HE MO3BOJISIET 3aMEPUTHh OCANIKYy B KOPME,
MIO3TOMY 3aMEPEHbI TOJLKO OCajKa CyAHa Ha muzierne 7,22 M u ocaiaka Hocom .

OnpenenuTh 0cajaKy cyaHa kopmoit u muddepenr. d,, = 6,44; 5,89; 3,97; 5,74; 7,65
M.

3aganue 2

OnpenenuTs 3HaUYCHUS BCeX KOA(DPUIIMEHTOB MOTHOTHI MPSMOYTOIBHOTO MOHTO-
Ha, TOKa3aHHOTr0 Ha pucyHke 2.2a. Kakas popma nomkHa ObITh y KOpIyca CyaHa, y
KOTOPOTO 0 = (o= 1; KaKoBa CBSI3b MEXKIY OCTAIbHBIMU KO3 (PUITMEHTAMU MTOJTHOTHI?

Pucynok 2.2 — @opmbl M1aBaroMIKX TeJ YIPOLIEHHBIX 00pa30BaHUi

3aganue 3

Onpenenuth KO3 PUIMEHTH! OJHOTHI CyAHA C MPSIMOCTEHHBIMHU OopTamu (puc.
2.2, 0), y kotoporo 0=0,795.

3ananue 4

Onpenenuth KOAOPHUITUEHTHI MOTHOTHI KPYTOBOTO IIUIMH/IPA, TUTABAIOIETO TOPH-
30HTaIBHO 0e3 nuddepenTta npu ocanke, paBHOW MOJIOBUHE JUAMETPA.
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3aganue 5

Onpenenmb KOC—)(i)(l)I/IHI/IGHTBI IMIOJIHOTHI KPYIOBOI'O HWJIMH/PA, IIaBAOIICIo B BO-
A€ B BCPTUKAJIBHOM IT0JIOKCHHMH.

3aganue 6

Omnpenenuts K03(PPUIMEHT MONHOTHI CyAHA MPU3MATUYECKON (OpPMBI C ToTe-
PEYHBIM CEYEHHE IMOJABOJHONW YaCTH KOpIyca B BHJAE TPEYrOJbHUKA C YIJIOM MpH
BepmuHe 90°(puc. 2.2, 8).

3aganue 7
Haiiti ko3 puiimeHT noaHoTel KOHYCHOTO Oy, H300pakKeHHOTO Ha puc. 2.2, 2.
3ananue 8

Berauciuts kK0d3()PUITMEHTHI TTOJHOTHI KOPIYCOB MOHTOHOB TUIABYYHX KpPaHOB,
(hopMBI 1 pazMepeHus KOTOPHIX MOKa3aHbl HA pHUC. 2.3, a-6.

6) i2m 12M

4 == A
= ===

Pucynok 2.3 — ®opmMbl KOPITyCOB IJIaByYUX KPaHOB
2.4. COAEP) KAHME OTUETA

OTyeT o Kaxa0My 3aJaHUIO JOJKEH COAEPKATh TEOPETUUECKYIO YacTh C Kpat-
KUM TIOSICHEHHEM BCEX BXOJANIUX B (OPMYIIbl BEIMYUH U PACUETHYIO 4acTh. OTUeT
BBITIOJIHSIETCS] B YYEHUYECKOM TeTpau B IPOU3BOJIBHOM (hopme.

2.5. KOHTPOJIBHBIE BOITPOCHI

1. Oxapaktepu30BaTh BJIMSHUE OTHOIIEHUS TJIaBHBIX Pa3MEPEHUl HAa MOPEXO/I-
HbIE€ KaYeCTBa CyJHa.

2. Yto Takoe k03(pPULIHUEHTHI TOJHOTHI CyIHA?
3. Hanucate popmymny Cy,
4. Hamucars Gpopmyny C,.
5. Hanucarte popmyny Cp,
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3. NIPAKTUYECKAS PABOTA Ne 3
IINIABYYECTD CYJIHA

Henab padoTbl — 03HAKOMUTH CTYJAEHTOB C OCHOBHBIMH TE€OPETUYECKUMH IOHS-
TUAMH TI0 pa3jiesly Teopuu cyaHa 'llmaBydecTb cygHa' W NPUMEHEHUEM HUX MPHU
MPaKTUYECKHUX pacyeTax.

3.1. TEOPETUYECKHM PA3IEJ

IlnaBy4ecTh — CHOCOOHOCTH CYJHA HAaXOAMTHCSA B ONMPEACIEHHOM IOJIOKCHUH
OTHOCHTEJILHO ITOBEPXHOCTH BOMBI [1].

3anac IVIABYY€CTH — HCKOTOPOC AOIMOJHHUTCIBHOC KOJIMYCCTBO I'Py3d4, KOTOPOC
MOJKCT IIPUHATb CYAHO OO0 ITIOJIHOI'O IIOI'PYKCHU .

Mepa 3amnaca ImjiaBy4€CTu — BbICOTAa HAABOJHOI'O 6opTa.

O0BEéMHOE BoOM3MelIeHne CYAHA — 00BEM BOJIbl BHITECHEHHOM TTOABOIHOM Ya-
CTBIO KOpITyca CyJHa.

MaccoBoe BoAOM3MeEINIeHHMEe — Macca BOJbI BBITCCHEHHON MOABOJHOM YacCTBIO
KopIyca CyaHa.

[TepBoe ycmoBue paBHOBECHS Cy/THA HA TIJIABY:
A=vyV,
riae A —MaccoBoe BoJIoM3MeElleHre (Macca CyIHa), T;

Y — yAeNbHbIN BeCc 3a00PTHOM BOIBI, /™

V — 06BEMHOE BOJOM3MEIICHHE, M.
Bropoe ycioBue paBHOBECHS:
Xg =X yg =Ye =0.
Jns onpeneneHuss 00bEMHOTO BOJOU3MEIICHUSI MOYKHO NMPUMEHSTh IUIOMIATU KaK
IITIAHTOYTOB, TaK M BAaTCPINHUM.
[Tpu MCTIOIB30BaHMHM MITTAHTOYTOB M HyMEPAIMH ¢ KOPMBI:

®, + 0,

V=0L(0g+0, +®, +..+ 0, — 5

)

rae L — pacCTOsSTHME MEXAY PABHOOTCTOSIIMMH IIMMAHTOYTAMUA TEOPETHUYECKOTO
yepTexa, M;

o 2
O — IJIomAaab MOrpy>KCHHBIX YaCTCHU IIITAaHTOYTOB, M .
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HpI/I HCIIOJb30BaHHWH ITJIOIMAAN BaTCpHHHHfI:

S, +S,

5 )

V=46d-(S,+S;+S, +...4S, -

rac od — PaCCTOAHUC MCIKAY PABHOOTCTOAIINMU BATCPINHUAMU, M,
2
S — Iomaab BaTCPJIMHUU, M .

MaccoBoe BOOU3MENICHHUE paBHO CyMMC MaCC BCCX 3JICMCHTOB HAI'PY3KH, HAXO-
JAMIUXCA Ha CyAHC!

r7ie N — YKUCJIO AJIEMEHTOB HArpy3KH;
P; — Macca OTIeNBbHBIX JIEMEHTOB (KOPITYC, MEXaHU3MBI U T.1.), T.

KOOpIII/IHaTI)I HCHTpAa TAXKCCTH CydHa, M:

rae X, Y.,Z — KOOpAWHAThI HEHTPA TAKECTU IJICMCHTOB HAIPy3KU, M;
i i

n n n

>PX,Y>Y Py ,> Pz — crarnueckue MOMEHTHI WHEPIIUHM MACC OTHOCHUTEIHHO
11 [ | 1

i=1 i=1 i=1

mwiockocreit YOZ, XOZ, XOY.
3.2. MOPAAOK BBIIIOJIHEHUS PABOTHBI

PabGora BBIMOIHSACTCS N0 MHAWMBUIYATbHBIM 3aJaHUSAM W3 pasfena 1.3. maHHoM
MpaKTHYECKOM paboThl, TMOO0 IO 3aJaHUSM, BBIJAHHBIM IIPEToIaBaTeIeM JTOTIOJHH-
TEJILHO.

3.3. ”AHAUBU Y AJIBHBIE 3AJIAHUS
3aganue 1

[lepen HauanoM Tpy30BBIX padOT BOAOU3ZMEIICHHUE CyaHA paBHsuIOCh 3860 T, KO-
OPAMHATHI LIEHTPA TSHKECTH Xg0 = — 3 M, Ygo = 0,1 M, Z4o= 5,8 M.

OnpenenuTs BOJAOU3MEIICHUE M KOOPAMHATHI IEHTpPa TSHKECTH CyJHA TOCIe
npueme cieayromux rpy3oB: P; =360 1; x; = 28 m; y; = 2,0 m; 2, = 5,6 m; P, = 120 T,
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X =21 M; Yo, =—3,0M;2,=6,4 M; P3=230 T, Xx3=— 16 M; Y3=— 2,0 M; Z3= 6,8 Mm;
P,=180T1; x4=—32 M, Y4=0M; 24,=6,2 m.

3aganue 2

Beraucnuth OpIMHATHI KPUBBIX OOBEMHOTO M MAacCOBOT'O BOAOM3MEIICHUS A H
V. [Inomaau Barpenunuii ¢ Homepamu ot 0 mo 10: 979 M2, 1439 M2,1574 M2, 1646
M%, 1698 M?, 1792 %, 1786 Mm%, 1832 M?, 1878 w7, 1919 Mm%, 1962 M°. PaccTosiHue Me-
xay BarepaunusaMu 6d = 0,8m. ITnoTHOCTS MOpCKOM BOABI ¥ = 1,025 1/m°. Beranciie-
HHSI MOYKHO BECTH B TaOJIMYHOM BHJIC.

3aganue 3

Haiitu ocaaku cynna nocne pacxoaa 440 T rormuBa u 215 T npecHoil BOAbI, €CIH
W3BECTHBI: HauvajbHas ocajaka cyaHa 8,22 M, mauHa 142 M, mmpuna 20 M, BBICOTa
oopra 11,6 M, ko3 unrieHT noaHoTH BaTepauHuu 0,813, koagdunuent 0,69, nnot-
HOCTB BoAwl ¥ = 1,020 /™,

3aganue 4

Onpenenuts ocaay NPSAMOYTOJbHOTO MOHTOHA JAMHON 40 M U mmpuHOon 15 M,
nipu BogousMmenieHn A=680 T 1 IIIOTHOCTH BObI ¥ = 1,022 /™,

3.4. COAJEP)KAHUE OTUHETA

Oruyer no KaXXIAOMY 3alaHUI0 JOJIZKCH COACPIKATH TCOPCTHUYCCKYIO YaCTh C KpaT-
KHM ITOJICHCHHCM BCCX BXOIAIIIHNX B (bOpMy.TII)I BCIIMYMH WU PAaCUYCTHYIO 4YaCThb. Oruer
BBIITOJIHACTCA B yquHHGCKOﬁ TCTpaau B HpOHBBOHBHOﬁ (bopMe.

3.5. KOHTPOJIBHBIE BOITPOCBI
JlaTh onpejenenrie MacCOBOMY M OObEMHOMY BOJOM3MEILEHUIO.
UTto Takoe nmiaBy4ecTh cyaHa?

Yto Takoe 3armac 1miaBy4ecTu?

A

Hanucars ypaBHEeHUE TJ1aBy4ECTH.
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4. TIPAKTUYECKAS PABOTA Ne 4
HAYAJIBHASL OCTOMYUBOCTH CYJHA.

Lenab padoTbl — 03HAKOMUTH CTYJAEHTOB C OCHOBHBIMH TEOPETUYECKUMH IMOHS-
THSIMA O HAa4aJbHOM OCTOMYMBOCTU CYyJIHA Y NPAKTHUYECKOM IPUMEHEHWUH PACUETOB
Ha4aJIbHOM OCTOMYMBOCTH IIPHU IKCILTyaTaLlUH CYJOB.

4.1. TEOPETUYECKHAM PA3IEJ

OcCToiYMBOCTB — 3TO CIIOCOOHOCTDH CYyJIHA, BBIBEIEHHOTO U3 IOJIOKEHUS PaBHO-
BECHSI O] IEHCTBUEM KAaKOr0-JIMOO KPEHSIIEr0 MOMEHTA, BO3BPALIATHCS B UICXOJHOE
ITOJIOKEHUE TPU MPEKPALICHUN JEUCTBUSA ’TOTO MOMEHTA.

OTKIIOHEHHE CyJIHA OT MOJIOKEHUS PABHOBECHUS B MOINEPEYHOMN TIOCKOCTH Ha3bl-
BAETCs KPEHOM, B IIPOJIOJIbHON — ardepeHTOoM.

HauanbHast 0CTOMYMBOCTh — 3TO OCTOMYMBOCTH HAa MaJIbIX yrilax kpeHa jo0 7...10
rpaaycoB.

.‘i"f U

-

Pucynok 4.1 — DnieMeHThl Ha4aJIbHOM OCTOMYMBOCTH IIPU KPEHE

MeTaueHTPUYECKUM PAJAUYyCOM HAa3bIBACTCA PaanyC KpPHUBOM, O KOTOPOM IpO-
UCXOIUT MEepEMEIICHNE LIEHTPA BEIMYUHBI, a IIEHTP NepPEeMEILEHUs] Ha3bIBACTCsl MeTa-
HeHTpoM. Eciu mpoucxoauT HakpeHeHue CyJHa, TO EpEMEIEHUE [IEHTPpa BEJIMYUHbBI
MPOUCXOAUT MO METAIlEHTPUYECKOMY PaJnyCy, KOTOPBIH Ha3bIBae€TCS MaJlbiM WU
MOTIEPEYHBIM - I, M, ipu Auddepente — OONBIIUM UITH TTPOJOJIbHBIM R, M.

Bo3BeilieHne MeTaneHTpa HaJ LEHTPOM TSDKECTM CyAHA HA3bIBACTCA MeETa-
[ICHTPUYECKOM BBICOTOM: momepeunoi — h, M, u npoaoasHoi — H, M, KoTOphIe ompe-
JEISIFOTCS TI0 (popMyIIam

h:r+zc—zg,

H:R+zc—zg,
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i€ Z; — alIUIMKaTa NEHTPA BEJIMYUHBI, M;
Zy— alIUIMKaTa LIEHTPA TSHKECTH, M;
R — nponoabpHbIil METALIECHTPUYECKUNA PAANYC, M;
I — HONEPEYHBIM METALEHTPUYECKUMN PATAYC, M.

r=3
\Y

R=t
V!

rae |, — MOMEHT MHEPIMHU TUIOMAAA BaTEPIMHUN OTHOCUTEIBHO IIAaBHOM MPOJOJIb-
HOH OcCH, M*;

4.
|f — MOMCHT MHCPpIHUHU IIOIMAAN BATCPIIMHUN OTHOCUTCIIbBHO OCH KOOpAHWHAT, M ,

. 3
V — 00bEMHOE BOJJOM3MEIIICHHE, M.

1 _Q.y2
If_ly Sxf,
If:kBL?’,
| = fLB?,

y

4.
rac |y — MOMCHT MHCPIHUHU ILNIOIIAAN BATCPIIMHUNH OTHOCUTCIIbBHO OCH KOOPAHWHAT, M ,

Xf — a6CHI/ICC3 HCHTpA TAKCCTH INNIOITAaIX BATCPJINMHHUU, M,

K — ko3 durreHTs! 11st pa3nuuHbiXx HopM moBepxHoCTH (puc. 4.2);

2
S — nyomaak BaTEPIUHUM, M”.

- i -Q! e | -~ =1 ~ 5::‘ ~> 2 ::,7
Hoemu | 7% | i | Ly bt
ﬁ?_*;"i - il A ey
|
§ | _THBHBHE (npriegashlspt 1 1 s
48 J6(71+5,) 12 46 ] =

Pucynok 4.2 — Koodpduument K
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s V.1
d %

_ Vv
X=g g

riae d — ocajka cyaHa, M;
¥ — K03 PHUIUEHT BEPTUKAIBLHOM IOIHOTHI CYIHA.

4.2. ITIOPAJAOK BBIITOJIHEHUSA PABOTbI

PaboTta BhIMONHSETCS MO MHIWBUIYaTbHBIM 3a/laHUsIM U3 pazzaena 4.3. naHHOM
MPaKTUYECKON padOThL, TMOO BBITAHHBIM MIPENOIaBATENIEM JOMOIHUTEIBHO.

4.3. AHIUBU 1Y AJIbHBIE 3AJAHUSL
3aganmue 1

HaiiTu MeTanieHTpuYeCKrue BBICOTHI ILJIABAIOIIEIO B MPECHOM BOJE IIOHTOHA,
nMeromiero ¢gopmy pomOa ¢ IpsIMOCTEHHBIMUA OOpTaMu, JjIuHa KoToporo 40 M, mu-
puna 18 M, Bogousmenienue 1080 T, eciiv HEHTP TAKECTU €T0 C TPY30M BO3BBIIIAETCS
HaJi OCHOBHOM MJIOCKOCTBIO Ha 5 M.

3aganue 2

OnpenenuTh Kakoe CyJIHO 00JalaeT MOJIOKHUTEIbHOM OCTOMYMBOCTHIO, 0OOCHO-
BaTh MOYeMy, U300pa3uTh rpaduuecku. Ecnum HM3BECTHBI CHEAYIONIME ANTUIMKATHI
LEHTpa TSHKECTH M METAUEHTpa: Zg = 5,2 M, Zmy = 4,8 M; Zgp = 4,6 M, Zmp = 4,6 M;
Zy3 = 42 M, Zm3=5,1 M,

3aganue 3

OnpenenuTh, KaKk U3MEHUTCS TIOCaJKa CyJHa, KpeH U AuddEepeHT MOHTOHA JIJTH-
Hou 40 M, BogousmenienneM 1080 T. ecou rpy3 Becom 110 T, mepeHecTr u3 TpromMa
x1=-3M, ¥y =-1M z; =0,8 M) Ha manyOy B TOUKY C KOOpAMHATAMH (X = 3 M,
y: = 0,4 M, z; = 2,2 M). V3BecTHO, 4TO HavalbHAas METAIlCHTpHUYECKas BHICOTA
h=1,0m, H=189 m.

3axanue 4

Kuroboitnoe cyano umeet mmny 60 M, mmpuny 9,48 M, ocaaky 4 m, koadduiiu-
eHT ob6mieit mosHoTH 0,465. Tlpu mocaake cyana mo I'BJI, MomMeHT nHepiuu mioria-
v BJI oTHOCUTENIBHO ITaBHOM MPOJ0JIBLHOM OcH paBeH 2350 M7

OnpenenuTs NONEepeYHbIN METAIEHTPUYECKUN panycC.
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3aganue 5

Haiit meTanieHTpuyecKue BBICOTHI MPSIMOYTOJBHOTO TUIABAIOIIETO B IMPECHOM
BOJIbl KOHTEMHEepa, JnHa kotoporo 20 m, mmpuna 10 M, BeicoTa 3,5 M, ocaaka 2 M,
BO3BBIIICHUE IIEHTPA MACChl HaJ JHUIIEM 1,6 M.

4.4. COAEP KAHUE OTUYETA

OT4er Mo KaxXAOMy 3aJIaHUIO JIOJDKEH COJAEPkKATh TEOPETUUECKYIO YacTh C KpaT-
KUM TOSICHEHHEM BCEX BXOJSIIMX B (YOPMYJIbI BEJIMYUH M PACUETHYIO 4acTh. OTUeT
BBITIOJHSETCS B YYCHUUECKOM TeTpaau B MPOU3BOJIBHON (hopme.

4.5. KOHTPOJIBHBIE BOITPOCBI
1.Yrto Ha3bIBaETCs OCTOMYMBOCTHIO CyAHA?
2.JlaTh omnpejiesieHre HadyalbHOM OCTOMYHUBOCTHU Cy/IHA.
3.Uto Takoe MeTareHTp?
4.YT0 Takoe METalCHTPUICCKUI panyc?
5.Bupl MeTaleHTpU4YeCcKuX paanycoB.
6.YTo Ha3bIBaE€TCA METALICHTPUYECKOM BBICOTOM?

/.Hanucatp popmyity IpoAoJbHON U NONEPEYHON METALICHTPUYECKON BBICOTHI.
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5. ITIPAKTHYECKASA PABOTA Ne 5
OCTOMYMUBOCTH HA BOJIBIINX YIJTAX KPEHA

Lenab padoTbl — 03HAKOMUTH CTYJAEHTOB C OCHOBHBIMH TE€OPETUYECKUMH IOHS-
TUSIMU TIO pa3ziedy Teopuu cyaHa "OCTONYMBOCTH HA OOJBIINX YIJIaX HAKJIOHEHUS' U
UX MPAaKTUYECKOM MPUMEHEHHUH MPU pacyeTax Mo SKCILTyaTaluu Cy10B.

5.1. TEOPETUYECKUM PA3JIEJ

OCTOMYMBOCTD Pa3INYarOT HAYAJIBbHYIO U OCTOMYMBOCTh Ha OOJIBIIMX YIJIax Kpe-
Ha, B 3aBUCMMOCTH OT BEJIMYMHBI yriia HakJIOHEHUs. OCTOWYMBOCTh MpHU YIJIAX Ha-
kioHenus 6osee 10 ... 12° Ha3pIBaeTCs OCTOWYMBOCTHIO Ha OOJIBIINX YIIaX HAKJIOHE-
Hus. OCTOMYMBOCTH Ha OONBIIMX yriax auddepenta He U3ydaeTcs, TaK KaK MPaKTHU-
yecku auddepeHT npu 60IbIINX yIriax KpeHa He HaOII0AaeTCs.

MOMEHT BHEIIHUX CHUJI, CTPEMSIINXCS HAKJIIOHUTH CYIHO, HAa3bIBAETCS IIPH IOIIE-
PEUYHBIX HAKJIOHEHHUAX KPEHSIIMM MOMeHTOM M, U IIpH IIPOAOIBHEIX HAKIIOHEHHU-
ax — aup¢pepenryrommm momenToM M,. MomeHT Beca U cuil moaIepkKaHus, Ha-
IIPABJICHHBIA TNPOTHB HAKJIOHEHUS CY/JHA, HA3bIBAECTCS BOCCTAHABJIMBAIOUIUM MO-
MeHTOM M.

[Tox nmelicTBHEM ABYX PaBHBIX M MPOTHBOIIOJIOKHO HAIPABICHHBIX MOMEHTOB
CynHO OyJAeT TiaBaTh, UMEsl HEKOTOPBIN yroa HakjoHeHus. Kak TOJIbKO AeicTBHE
KpeHsmero win auddepeHTyromero MOMEHTa MPEeKpPaTUTCs, BOCCTAHABIMBAIOIIMMA
MOMEHT BEPHET CYJHO B MEPBOHAYAIBHOE MOJIOKEHNUE PABHOBECHSI.

I[eflCTBﬂeM BOCCTaHAaBJINBAOMICI'0O MOMCHTA U OOBSICHSIETCS MOPEXOAHOC KA4YCCT-
BO CyJHa — OCTOfI‘IHBOCTB, T.€. CIIOCOOHOCTH CyJHa BO3BpallaTbCA B ITOJOXKCHHC
PaBHOBCCH ITOCJIC MPCKPAIICHUS I[GfICTBHSI BHCIIHUX CHUJI, OTKIIOHUBIINUX €TI0 OT 3TO-
I'0 IIOJIOXKCHMUA.

WHorga B mpakTHUECKHX pacueTax MCIOJIb3YeTCsS MOMEHT, KPEHSAIUI CyJHO Ha
oJlvH rpanyc, kHm/rpan.

n A
© 573

rae A — BecoOBO€ BOJOU3MEIIICHUE, T;
h — nomepeuHast MeTalleHTpUYECKas BHICOTA, M.

Yto kacaeTcsi MNPOAOJIBHOM OCTOMYMBOCTH, TO BMECTO MOMEHTa, audde-
PEHTYIOIIETO Ha OJUH TPajyc, UCTOb3yeTcss MOMeHT, nuddepentyromuii Ha 0,01 m
(ma 1 cm), kH™m

rje A — BecoBO€ BOJOU3MEIIICHHUE CYJIHA, T;
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H — npomonbHas MeTalieHTpUIecKas BEICOTa, M;
L — mmHa cyqiHa, M.

B sTOM city4ae, yron KpeHa CyJHa Ipu JE€WCTBUM 3aJJAHHOTO KPEHSIIEro MOMEH-
Ta, Tpajl., MOXXHO ONPEAEIUTh O popMyIie

rae |, —mie4o bopMBI, M;
|, — mIe4o Beca, M.

[T1e4o Beca 3aBUCHUT TOJBKO OT IMOJIOKEHHUS I[EHTPA TSHIKECTH CYIHA IO BBICOTE U
OTIpEIEIISACTCS

I, =a,-sin®,
rac ao — paCCTOSIHI/Ie MC)KI[y HCHTpOM TSI)KGCTI/IG n I_[eHTpOM BCIIMYHNHBI Co, M

ao =Zg—ZC,

rac Zg — dllINIMKaTa OCHTpPa TAKCCTU, M,

Z — alIimKaTta HeHTpa BEJIMYHUHEBI, M.
C

5.2. HOPAAOK BBIIIOJIHEHUS PABOTbBI

Pabora BbINOJHSAETCS N0 WHAWBUIYAIBHBIM 3aJaHUsIM U3 pasnena 4,3. naHHou
MPaKTUYECKOM paboThl, TMOO BBIIAHHBIM MPETIOIaBaTeIeM JOTOJHUTEIIBHO.

5.3. AHAUBU Y AJIBHBIE 3AJTAHUS
3aganue 1

Pedpmwxepatoproe cyaHo mmeeT BomomsmernieHue 5400 T, mornepedHyro Mera-
neHrpuueckyro BoicoTy 0,64 m. Ha cynHo nelictByer kpeHsmuii MOMEHT 480 T-M.
OnpenenuTs yroa KpeHa cyaHa.

3aganue 2

BeluncnuTh BEIMYMHY MOMEHTA, KPEHSIIETo CYJHO Ha OJWH TPaaycC, €CIu H3-
BECTHBI: JiyTMHA cynHa 142 M, mmpuna 21 M, ocaaka 9,2 M, anmnkara UEHTpa TIKe-
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CTU cyaHa 6,4 M 1 BO3BBIIICHUE METAIICHTPa HaJl OCHOBHOM TIOCKOCThIO 7,6 M. Cy -

. 3
HO HaxoauTcst B OXOTCKOM MOpE M yJIeJIbHBIN BeC BOAbI paBeH 1,027 1/m”.

3aganue 3

Onpenenute, 4eMy paBHa MOIEpPEYHass METALEHTPUYECKAsl BbICOTA CYJHA, €CIIU
0/ IEUCTBUEM KpeHAlero MoMenTa 4950 T™, BBI3BaHHOTO CMELIEHUEM 3€pHA, MIPU
Bojion3MeteHur 35600 T y Hero BO3HUK KpeH 4,5 rpaayca.

3aganue 4

Bb4ucnuTh mie4o cTaTU4ecKol OCTOWYMBOCTH, TJIEUO OCTOMYUBOCTH (POPMBI U
BECa, MPU KPEHE CyJIHa PaBHOM &8 IpaayCoB, €CIU U3BECTHO, YTO MOMEHT MHEPILHMU
IUIOIIAM BaTEPJIMHUNA OTHOCHUTENIBHO TJIABHOW NIPOJIOJBHOM ocu paseH 1990 M,
O0beMHOE BOJIOM3MEIIIEHNE CyJHA paBHO 743 M°, BO3BBIIICHHE LIEHTPA BEJIMYUHBI

CyJiHa HaJl OCHOBHOM IUIOCKOCTBIO cocTaBisieT 1,97 m, a ueHTpa Tsxectd - 3,62 M.
3ananme 5

Cynno nmuuou 128 M, mupunon 18,3 M, ocankoit 5,5 M UMEET KpeH 5 TpaycoB
IpU TIepeHoce KpeH - Oamracta ¢ 6opra Ha O60pT. Koadduiment oOieit moJIHOTHI
cyaHna paseH 0,73, nonepeyHas MeTalleHTpU4YECKast BbicoTa cyaHa paBHa 0,9 m. On-
penenuTh BeC KpeH - baiacta, €CJid U3BECTHO, UTO PACCTOSTHUE MEPEMEIICHUS KPEH -
6amacra 12 M. CyqHO HaXOIUTCS B PEYHOM paiioHE.

3aganue 6

OnpenenuTs peakivio TPyHTa U MONEPEUHYI0 METAIICHTPUYECKYIO BBICOTY CyHA
TocJIe TTOCaJIKU €r0 Ha MeJlb, IPU 0cajKke HOCOK 3,9 M u ocaake kopmoit 4,5 m. Ecnu
M3BECTHO, YTO W3HAYAJIIBHO CYJIHO HE HCHBIThIBaTIO aAuddepeHTta. BomousmernieHue
cyana pasHo 5000 1, nepBoHavaibHasa ocajaka 4,6 M, a HauajJbHasi METallCHTpUYECKas
BbIcOTa paBHa 0,7 M. Uucno ToHH npuxoasumxcs Ha 1 cm ocaaku paBHoO 13.

3ananue 7

CynHo BopousMernieHueM 325 M, UMeeT MPecHyo Boay (co cBOOOAHON MOBepX-
HOCTBIO) B JIBYX IPSIMOYTOJIBHBIX IUCTepHAX. JMHA KaKI0H IUCTEPHBI paBHA 3 M,
IUpUHa 2 M.

OnpenenuTs MOMPaBKy K METALEHTPUYECKON BBICOTE, OOYCIIOBICHHYIO BIIUSHH-
€M CBOOOJIHOM MOBEPXHOCTH KUIKOTO Ipy3a.

5.4. COAEP KAHUE OTYUETA

OT4er Mo KaxxAOMy 33JIJaHUIO JTOJDKEH COJEPkKATh TEOPETUUYECKYIO YacTh C KpaT-
KUM TOSICHEHHEM BCEX BXOIALIMX B (JOPMYJbl BEJIMYMH U PACUETHYIO 4acTh. OTuer
BBITIOJIHSIETCS] B YYEHUYECKOM TeTpa iy B IPOU3BOJILHON (hopme.
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5.5. KOHTPOJIBHBIE BOITPOCHI
UTto Ha3bIBaE€TCS KPEHSIIIUM MOMEHTOM?
Yto0 HaA3BIBAETCSI BOCCTAHABIMBAIOIIAM MOMEHTOM?
YT0 TaKoe miaedo CTaTHYECKOH OCTOMYUBOCTH?
Yro Takoe mieyo Beca?
OT yero 3aBHCHUT BEJIMYMHA I1JIe4Ua Beca?

Yro Takoe miaedo GopmbI?
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