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KoMmmiekT KOHTpPOJIBHO-OLIEHOYHBIX cpeacTB o yuyeOHoi aucuumune OIL09 Teopus u
YCTPOMCTBO CyIOHA pa3paboTaH B COOTBETCTBUH ¢ DenepanbHBIM  TOCYJapCTBEHHBIM
00pa30oBaTeNbHBIM CTaHJAPTOM CPEIHEro MPO(ecCHOHANTBHOTO 00pa30BaHMs, YTBEPKIEHHBIM
npukazoM Munnpocsenieanss Poccumm or 20 mapra 2024 r. N 176 mo crenuaibsHOCTH
23.02.01 Opranu3zanus epeBo30K U yrpaplieHHE Ha TpaHCTOpTe (110 BUAaM) (3aperuCTpHpPOBAHO
B Muntocte Poccun 26 anpenst 2024 r. Ne 78019), paGoueii mporpaMMoit yueOHOM TUCITUTIIIMHBI.
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1. TACHOPT KOMILTEKTA KOHTPOJIbHO-OHIEHOYHBIX CPEACTB
1O YYEBHOU JTUCIIMIIJIMHE

OI1.09 TEOPUS 1 YCTPOMCTBO CYJHA
1.1. Ob6aacTh NPUMEHEHHUS] KOHTPOJIbHO-OLEHOYHBIX CPEICTB

KontponbHo-onienounbie  cpenctBa  (KOC)  saBasitoTcsi  4acTbl0  HOPMaTHBHO-
METOAMYECKOTO O00ECIeUeHUs] CHUCTEMBbl OLCHMBAHMUS KAdyecTBAa OCBOCHHS OOYYarOIIUMUCS
MPOrpaMMbl IOJIFOTOBKU CIELIMATUCTOB CPETHETO 3BE€HA 10 CIENUATBHOCTH M0 CIIEIUATEHOCTH
23.02.01 Opranm3amusi IepeBO30K M YIIPaBJICHUE HA TPaHCIOpPTE (IO BUAAM) U 00ECIICUHBAIOT
MOBBILICHHE KauecTBa 00pa30BaTeNbHOTO MpoIiecca.

KOC no y4eOHOW IUCHMIUIMHE MPEACTaBIIET cO00M COBOKYMHOCTh KOHTPOJIHMPYIOIIHX
MaTepuasoB, NpPeJHA3HAYCHHBIX [JI MW3MEpPEHHs YPOBHSA JOCTH)KEHHUS OOydaromuMmcs
YCTaHOBJICHHBIX PE3YJIbTATOB O0yUCHHS.

KOC no yueOGHOW IUCHMIUTUHE HCIONb3YEeTCA MPH MPOBEACHUU TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH M ITPOMEKYTOYHOM aTTecTalli 00yJaromuXxcs B BUAE SK3aMeHa

1.2. Pe3yabTaThl 0CBOEHUS AUCHHUILIMHBI, MO/JIeKAl[He POBePKe

Pe3yabTarbl 00y4yeHus (0OCBOCHHbIC YMEHHUS, YCBOCHHbIE 3HAHMSA)

OCBOCHHBIC YMCHUA

VI. OIIpCACIIATh 00BEMHOE BOJOU3MCIICHHUC 110 TCOPCTUYCCKOMY YCPTCIKY,

V2. MIPUMCHATH IIpaBuia IMOJIb30BAHHUA TCOPCTUUCCKHMU KPUBLBIMHU, OHNPCACIATH ITOJIOKCHUC
LHCHTpA TAXKECTU U HCHTPA BEJIIMYUHBI,

VY3. paccunThIBaTh OCAAKY Cy[HA IPH NPUEME U CHATHM I'Py3a U MEPEXOAE U3 IIPECHOM BOJBI B
COJIEHYIO;

V4. PaCCUUTBIBATH TOCAAKY CyIHA,

V5. OIPECACIIATDH IMMOJIOKCHUA MCTALICHTPA,

V6. pacCuMTBHIBATh OCTOMYUBOCTD, TPUMEHSATH ITPaBUIIa MOCTPOEHUS JUATPAMM CTaTUYECKOHN U
JTUHAMHYECKON OCTOMYMBOCTH,

V7. BbIOUpaTh TPOCHI, LIETH, SIKOPS U CTOIOPHI [0 XapaKTEPUCTUKE CHAOKEHNUS;

V8.onpenensiTe MOITHOCTH TJIABHBIX IBUTATENCH U PACCUUTHIBATH CKOPOCTH CY/THA;

YCBOCHHBIC 3HAHUA

31. ob1iee ycTpoiicTBO CyIHA, PACTIONOKEHHE CYIOBBIX TTOMEIICHU;

32. oOuryl0o M MECTHYIO MPOYHOCTb, MaKCHUMAJIbHbIE HAMNpsSIKEHUS B CBS3SAX KOPITYCHBIX
KOHCTPYKIIMIA;

33. KOHCTPYKIHIO Kopmyca, nany0, miaathopMm u nepedopoK, HaJICTPOCK W pyOOK, MalTumHHO-
KOTEJIBHOTO OT/CIICHUS ¥ OKOHCYHOCTEIH;

34. cy10BbI€ YCTPOICTBA U CUCTEMBI;

35. BOOpPY>KEHHE CyJHA: TPOCHI, LIETIH, AKOPSI, MAYThl, CHTHAJIbHBIE U CIIACATEIbHBIE CPENICTBA;

36. reoMeTpuUIO KOpPITyca Cy/IHA, ITIaBHbIE pa3MepeHus U KO PUIIMEHTH! TOJTHOTHI, ONpeAeIeHIe
IoIazel U 00bEMOB MO TEOPETHUECKOMY YEPTEXKY, PACUET MOCATKH CyIHA;

37. ypaBHEHHME IUIAByYECTH, COCTABJISIIOIIME BOJOM3MEILIEHUS, TEOPETUUYECKUE KpPUBBIE
TEOPETUYECKOTr0 YepTexka, U3MEHEHHE MTOCAIKH OT MpuémMa U CHATHUS Tpy3a, 3arac MIaByyecTd U
Ipy30BYIO MapKy;

38. MOHATHE O MOMEPEYHOM METAILIEHTPE, YCIOBUS OCTOMUMBOCTH, METALIEHTPHUECKYIO popMyITy
OCTOWYMBOCTH, W3MEHEHUE OCTOMYMBOCTH IPH NEPEMEIICHHH, NPUEME WM CHATHH TPY30B,
BJIMSIHUE HA OCTOMYUBOCTD KUJKUX U CBIITY4YHUX IPY30B, AMArpaMMy CTaTUYECKON U TUHAMUYECKON
OCTOMYMBOCTH;
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39. MeToAbI CIPSMIICHHS aBapUHHBIX CYJI0B, METOJIMKY pacu€Ta HeTOTOIUIIEMOCTH;

310. mpuHIMI AEUCTBUS CYJIOBOTO PYJIsi, DJIEMEHTHI LIUPKYIISLUK CYTHA;

3.11. COIIPOTUBJIICHUE CPE€Abl IABMXCHHUIO CyAHA, IMOHATUC O IIPOIIYJIbCHBHOM KOMIIJIECKCE,

TrCOMCTPHUYCCKUC

XapaKTePUCTUKU TPEeOHBIX BHUHTOB,

SHEPIreTHYECKOHW YCTAHOBKH.

ONpENEICHUE MOUIHOCTH TJIaBHOM

312. HanMoOHAJIBHBIE M MEXAyHApOJIHBIE TPeOOBaHUS K TEXHUYECKOMY COCTOSIHHUIO CyJHA,
OCHOBHBIE JJOKYMEHTBI 10 0€30I1aCHOCTHU 3KCILTyaTalluy CyHa;

1.3. Pe3yJILTaTbI O0CBOCHMUA y‘leﬁHOﬁ AUCHUIIJIMHBI, IIOJIC/KAIIHE ITPOBEPKE

Kon @opmympoBKa 3HaHusA, yMEeHUA
KOMIIeTeH M KOMIIeTeHIIUH
OK 01 Bri6upaTh criocoOb! YMeHusi: pacro3HaBaTh 3aJady W/WIH TpoOJieMy B
pelieHus 3aaau npo(hecCUOHATTLHOM W/WIH COIMAIBHOM KOHTEKCTE;
npodeccHoHaIbHOM aHATM3UPOBATh 3334y W/WIHA MPOOJIEMY W BBIIACIATH
JEeSITeTbHOCTH e€ COCTaBHBIE YaCTH; OINPEAENATh 3Tallbl PElleHUs
NPUMEHHUTEIHHO K 3aJaud;  BBUIBIATH M O(QQEKTUBHO  HMCKATh
Pa3IUYHBIM uH(bOpMaIMo, HEOOXOMUMYIO AJS PElIeHUs 3aJauu
KOHTEKCTaM W/ TpOOJIEMBI; COCTABIIATh IUIAH  JCHCTBUS;
ONpeAeNsAT,  HEOOXOOUMbIE  PECypchl;  BIAJETh
aKTyaJIbHBIMH METOJIaMH paboTsI B
npodecCuoHaIbHOM u CMEXKHBIX chepax;
peau30BbIBaTh COCTaBICHHBIA IIJIaH; OIICHUBATH
pe3ysibTaT W MOCIEACTBHS  CBOMX  JICUCTBUI
(CaMOCTOSATENBHO UJIM C IOMOIIbIO HACTABHUKA)
3HaHUA:  aKTyaJdbHBIH  TPO(ECCHOHANBHBIA U
COIMAIBHBIA KOHTEKCT, B KOTOPOM TMPUXOAUTCS
paboTaTh U KUTh; OCHOBHBIE UCTOYHUKH MH(POPMAITUT
W pecypchl UIsl peleHus 3axady U 1pobiieM B
npoeCCHOHATBPHOM W/WIM COLMAIBHOM KOHTEKCTE;
QJITOPUTMBI BBIIOJIHEHUS padoT B MpodeccuoHanbHOM
U CMEXHBIX 00JacTsXx; MeToasl paboThl B
npoeCCHOHATTBHON U CMEXHBIX cdepax; CTPyKTypy
IUlaHa JUIS  pellleHus 3ajay; MOpAJOK OLEHKH
pe3yNbTaToOB pELIeHUs 3aJad Mpo(eccHOHATbHON
JIeSITEIbHOCTH
OK 02 Hcronp30BaTh YMeHus:  ompenensaTh  3amadM  JUIS  TIOHMCKa
COBpPEMEHHbIE nHGOpPMAIINY; ONPEACTSATh HEOOXOIUMBbIE NCTOYHUKA
CpeZCTBa MOUCKA, uHboOpMalMY;  IUIAHUPOBATH  IPOLIECC  IOUCKA;
aHayu3a u CTPYKTypUpOBaTh  IMOJly4aeMyl  HH(POpPMAIHIO;
UHTEpIpeTaluu BBIIENATh  Hauboyiee  3HAUMUMOE B MEpevHe
uHpOpMAIINH, H WH(POPMAIINY; OIEHUBATH MPAKTHYECKYI0 3HAYNMOCTh
UH(POPMAIIMOHHBIE pe3yIbTaTOB MOKMCKA; 0(OPMIISATH pe3yJIbTaTh OMCKa,

TEXHOJIOTHUU IJIA
BBITIOJTHEHMS 3a/1a4
npodeccrnoHaTbHOM
JEeSITeTHHOCTH

MPUMEHSTh CPEICTBA MH(DOPMALIMOHHBIX TEXHOJIOTHM

TUIS pelieHus npohecCuOHATBHBIX 3amady;
HCITOJIb30BaTh COBpEMEHHOE MIPOrpaMMHOE
obecrnieueHne

3HaHUSA: HOMEHKJIAaTypa UH(OPMAIIMOHHBIX
HWCTOYHUKOB, TPHUMEHSIEMBIX B TpodecCHoHATbHON
NeSTeNIbHOCTH, MIPUEMBI CTPYKTYypUPOBAHUS
nHpopmanuu; ¢opMar odOpPMIICHHUS PE3yJIbTATOB

Moucka HWH(OpPMAlUK; COBPEMEHHBIE CPEACTBA U
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ycTpoiictBa  MH(pOpMaTHU3ALNY;
NpUMEHEHHS ¥ [POrpaMMHOE
npodeccoHaIbHON eI TETLHOCTH

MOPSIIOK 150.
o0ecrieyeHue B

OK 04 OddexTuBHO VYMeHus: OpraHu3oBbIBaTH PabOTy KOJUIEKTHBA U
B3aMMOJICIICTBOBaTh U |KOMAH[bl;  B3aUMOJCHCTBOBaTb C  KOJUIETaMH,
paboTats B PYKOBOZCTBOM, KJIMEHTaMU B xoze
KOJUIEKTUBE M KOMaH/Ie | Ipo(ecCHOHATbHON IeSITEbHOCTH

3HaHUS: TICUXOJIOTUYECKHNE OCHOBBI JIEATEILHOCTH
KOJUIEKTHBA, IICUXOJIOTUYECKHE 0COOEHHOCTH
JTMYHOCTHU

OK 05 OcymiecTBIsATH YMeHus: TIpaMOTHO H3JlaraTb CBOM MBICIM U
YCTHYIO U opopMIIITH  TOKYMEHTHI 1O  MPOECCHOHATHHON
MCbMEHHYIO TEMAaTUKE Ha TOCYAApCTBEHHOM S3bIKE, INPOSBIAThH
KOMMYHUKAIMIO Ha TOJIEPAHTHOCTbH B pab04yeM KOJUIEKTHBE
roCy/1apCTBEHHOM
a3bpIke Pocculickoi
deneparnyu ¢ yueroM | 3HaHHUS: OCOOEHHOCTH COLMAIBHOTO U KYJIBTYPHOTO
ocobeHHocTel KOHTEKCTa; mpaBwia O(OPMIICHUS JTOKYMEHTOB W
COIIMAJIBHOTO U HOCTPOEHHUS YCTHBIX COOOILIEHHH
KYJIbTYPHOTO
KOHTEKCTa

OK 06 [IposiBiATH Ymenus: OIUCHIBATh 3HAYUMOCTb cBoOeit
rpak JaHCKO- CMELUANbHOCTH; OCYIIECTBIIATh B3aWMOJICHCTBHE C
NaTPHOTHYECKYIO y4E€TOM  OCOOCHHOCTEW  MEKHAIMOHAIBHBIX U
HO3ULHIO, MEXPEIUTHO3HbIX OTHOUICHU, IPUMEHATh CTaHIapThl
JIEMOHCTPUPOBATH AHTUKOPPYMIMOHHOTO MOBEICHUS
OCO3HaHHOE 3HaHUS: CYINIHOCTh  TPAKIAHCKO-TIATPHOTHUECKON
IIOBEJICHUE HA OCHOBE |MO3MLIMH, TPAAULUOHHBIX POCCUMCKHUX JTYyXOBHO-
TPaAULUOHHBIX HPaBCTBEHHBIX [IEHHOCTEI; 3HAYUMOCTb
POCCHIMCKHX IyXOBHO- | MPOQECCHOHATBHOM JeATeIbHOCTH 1o
HpPaBCTBEHHBIX CTEUANTBHOCTH; OCOOCHHOCTH MEKHAIMOHAIBHBIX U
[IEHHOCTEH, B TOM MEXPETUTHO3HBIX OTHOILICHUH, CTaHJapThI
quCIIe ¢ Y4eTOM AQHTUKOPPYIIIMOHHOTO TIOBEACHHUS M TIOCIECTBUS €ro
rapMOHM3ALUH HapylIeHUs
MEKHAITMOHAITBHBIX H
MEXPETUTHO3HBIX
OTHOIIICHUM,

NPUMEHSTh CTAaHAAPThHI
AHTUKOPPYIIIMOHHOTO
TIOBE/ICHUS

OK 09 ITonp30BaTbcA YMeHusi:  moHMMaTh  OOWMIMH  CMBICH  YETKO

npodeccHoHaIbHOM MIPOU3HECEHHBIX BBICKA3bIBAHUN HA MU3BECTHBIC TEMBI

JIOKYMEHTallue Ha
TrOCYyIapCTBEHHOM U
WHOCTPAHHBIX SI3bIKAX

(mpodeccronanbHble U OBITOBBIE), TIOHUMATh TEKCTHI
Ha 6a30Bble TPO(ECCUOHATFHBIC TEMBI;, Y4aCTBOBATH B
Jajiorax Ha 3HaKOMbIE 00Ire U npodeccuoHaIbHbIe
TEMBI, CTPOUTH MPOCTHIE BHICKA3bIBaHHS O ceOe U O
cBOeH TMpo(decCHOHANBHON JesTeTbHOCTH; KPaTKO
000CHOBBIBATh U OOBSCHATH CBOU JCHCTBHS (TEKYIIHE
W IUIaHUpyEeMbIe); TIHCaTh MPOCTHIE  CBSA3HBIC
COOOIEHHsT Ha 3HAKOMbIE WM HWHTEpPECYoIne
poeCCUOHATBHBIC TEMBI
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3HaHus: npaBujia MOCTPOCHUA HNPOCTHIX WU CIIOKHBIX
OpeUIOKEHU  Ha  MpOQecCHOHANbHBIE  TEMBbI;
OCHOBHBIE O0ONICYNOTPEOUTEIBHBIC II1aroiibl (ObITOBas
u mnpodeccroHalbHas ~ JIEKCHKA);  JIGKCUYECKUU
MUHUMYM, OTHOCHMHﬁCH K ONHMCAaHUIO IIPCIAMCTOB,
CpencTB u MIPOLIECCOB npodeccuoHanbHOM
NEeSITeTbHOCTH; OCOOCHHOCTH MTPOU3HOIICHHSI; IPaBHIIa
YTCHHSI TEKCTOB MPO(ECCHOHAITBHON HAMTPABICHHOCTH

3HaHUs: COCTaBa, YCTPOWMCTBA WM TNPHHIUIA PaOOTHI
OalTlacTHOM W JAPYrUX  CHCTEM;  YCTPOMCTBA,
NPUHIUIIOB Pa0OThI, HA3HAYEHHUS, SKCILTYaTallMOHHBIX
XapaKTePUCTHK  CYJOBBIX HACOCOB U  CHUCTEM
TpyOOIIPOBOJIOB; TOPSIKA W CPOKOB IPOBEACHUS
Pa3iIMYHbIX BUAOB PEMOHTHBIX U HpO(bI/IJ'IaKTI/I‘-ICCKI/IX
paboT MIaBHBIX W BCIHOMOTATEIbHBIX MEXaHH3MOB U
CHUCTEM., MCETOAOB TEXHUYECKOU I[e(i)eKTOCKOHI/II/I;
XapaKTePHBIX HEUCIPABHOCTEH BCIIOMOTaTeIbHBIX
MEXAHU3MOB U CHCTEM U CIIOCOOOB HX YCTpaHCHUA,
UHCTPYMEHTA, 00opyI0BaHUs, OCHACTKH u
MaTCpUuaIioB JJISL HU3TrOTOBJICHUA I[eTaJIefI u
BBITOJIHEHHSI PEMOHTHBIX Pa0OT; MOpsIKa pa300pKH,
HACTPOHKHA M COOPKH MEXaHW3MOB M OO0OPYIOBaHUS;
XapaKTePUCTHK M OrPAaHMYCHUNW B MPUMCHEHHU
MAaTE€pUAJIOB, KCIOJIB3YEMBIX B KOHCTPYKLUHMH WU IIPU
PEMOHTE CYII0B U 000PYAOBaHMUS,

Mep 0e30macHOCTH TMpu paboTe B MACTEPCKHX,
BBIMIOJTHEHHH PEMOHTA U UCIOJIb30BAaHUU PA3IUYHOTO
HMHCTPYMEHTa U 000pYIOBAHHUSI
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2. KOAJU®PUKATOP OHEHOYHBIX CPEJICTB

D yHKIHMOHAIBHBIN IPU3HAK
OLICHOYHOT'O CPEJICTBA
(THII KOHTPOJIBHOTO 3a/1aHNs)

Meton/hopma KOHTpOIS

KonrponpHas paboTa, HHAMBUAYAIbHOE JOMAIIHEE 3aJaHuE,

PacuérHas 3agaua JTaboparopHast pabora, MIPaKTUYECKHE 3aHATHS,
nuddepeHIMpPOBaHHbBIN 3a4ET, IK3aMEH
JlaboparopHast pabora, MPaKTHYECKHE 3aHSATHS,

HpaKTI/IHCCKOC 3aJaHHue

nuddepeHIMpPOBaHHbBIN 3a4ET, IK3aMEH

TCCT, TECTOBOC 3aJaHUC

TectupoBanue, nudpepeHInpOBaHHbIN 3aU€T, SK3aMeH

IIpoexTHOE 3ananue

YueOHbIN MIPOEKT, HCCIIEA0BATEILCKHM, oOyJaromui,
CEPBHCHBIN, COLIMAJIbHBIN TBOPYECKUH, peKIaMHO-
MPE3EHTALMOHHBIN




PaCHpe,I[CJ'ICHI/IC THUITIOB KOHTPOJIBHBIX 3a,[[aHI/II71 I10 DJIEMECHTaM 3HaHUH U YMCHI/Iﬁ

COI[ep)KaHI/Ie yqe6Horo Martepuajia 1no

Tun KOHTPOJIBHOI'O 3aJaHUsL

nporpamMme y4eOHON AUCLHILIMHBI Vi [ v2 ]v3 [v4 [y5 [ve [vy7 [V¥8 [31 [32]33]34]35]36][37][38]39]310]311 312
Pa3gen 1. YerpoiicTBo cynna
Temal.l Beenerne. Knmaccudukarms cynoB OK
Temal.2 IIpouHocTh KOpITyCa CyHa I1P1
Temal.3 KoHcTpykuus kopryca cyHa OK I1P2
Temal.4 CynoBsie ycTpoiicTBa
Temal.5 CynoBble CHUCTEMBI OK TIP3 | I1P4 | TIPS | IIP6 | ITP7 | IIP8
Temal.6 IIpoekTrpoBaHue U NOCTPOMKA CYI0B
Pa3gen 2. OcHOBBI TEOPHU CyIHA.
Tema2.1 I'eomeTpust kopiyca cyHa [P
9
Tewma2.2 [InaBydecTsb P | I1P11
10
Tema2.3 OcToituMBOCTh Imp | I1P13
12
Tema 2.4 HenoTommsieMocTh 1P
14
Tema2.5 XonkocTs
Tema2.6 CynoBble IBUKHUTENN
Tema 2.7 YnpasnseMocTb
Tema 2.8 Kauka cymnoB
[IpomexyTounas 2 2 €] 2 2 €] €] €] €]
aTTecTaIus

VciioBHBIE 0003HAYEHUS:

®O — poHTaNBHBIH (YCTHBIH) OMpoc;
TK — TecTOBBIN KOHTPOIIb;
OK — npoBepka ONOPHBIX KOHCITIEKTOB;

N3 — BINOTHEHUE WHIMBUTY ATTbHBIX 33aJJaHUH;
[P — BbIMOJIHEHNE IPAKTHYECKOH PaboTBhI;

113 — nudhpepeHImpoBaHHBIN 3a4ET
9K - 3x3ameH
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No Tema npakTU4ecKoit paboThbI Kos-Bo wacoB
1 Caapnbie coequnenus. [Ipoune coenunenus. McnpiTanue cyHa Ha 2
HENIPOHUIIAEMOCTh ¥ TePMETHUYHOCTD.
2 Koncrpykuus okoneunocrelt cyana. Cyna ¢ MHBEPCHBIM HOCOM. 1
CyioBBIC TIOMETIICHHS.
3 | SIkopHoe ycTpoicTBO. THIIBI SIKOPEH. 2
4 [ImroiouHOE YCTPOHCTRBO. 2
5 BykcupHoe ycTpoiicTBO. 2
6 I'py30Bo€ ycTpOHCTBO 2
7 JleepHoe 1 TEHTOBOE YCTPOMCTBO 1
8 CrnenuanbHble yCTPOICTBA CY0B 1
9 [TpubnmxeHHbIe BEIYUCIICHUS TUTONIAIeH 1 00BEMOB 2
10 Ornpenenenre KOOPAUHAT LIEHTPA TSKECTH Cy/IHA 2
11 | 3amac nnaByvectu. ['py3oBas mapka 1
12 | U3meHeHue nonepeyHor OCTOMYMBOCTH MTPU BEPTUKATIHBHOM 2
nepeMelleHnu rpysa. IsMeHenue nonepeyHoi 0CTOMYMBOCTH MPU
W3MEHEHUU HATPY3KH CyTHA
13 | Ompenenenue ocagoKk HOCOM KOPMO# MIPH MPO0IEHOM 2
nepemenieHnn rpy3a. Onpenenenue 0cagok HOCOM U KOPMOH MpH
W3MEHEHUU HATrPY3KH CyTHA
14 | Tlocajaka 1 OCTOHYMBOCTH Cy/IHA PH 3aTOTICHUH OTCEKA. 2
PacuerHbie TAOIHLIBDY.
Htoro: 24

3. CAHCTEMA OIIEHKH OBPA30OBATEJBHBIX JJOCTUKEHUN OBYYAIOIINUXCS

IO KA’KAOMY OHEHOYHOMY CPEACTBY

OI_IGHKa HHAWBUYAJIBbHBIX O6pa3OBaTeJ'ILHLIX JOCTHDKEHHMI 10 pe3yjibTaTaM TCKYLICTO

KOHTPOJISI M MPOMEKYTOYHOH aTTECTAllMH TPOU3BOIUTCS B COOTBETCTBHH C YHHBEPCATHHOU
HIKaNoH (Tabnuia)

IIpoueHT KauecTBeHHas OlleHKa MHANBUIYAJIBHBIX
Pe3yIbTaTUBHOCTH 00pa3oBaTeNbHBIX JOCTHKEHUH
(MpaBUIIBHBIX OTBETOB) Oamn (oTMeTKa) BepOaIbHBIN aHaJIoT
90-100 5 OTJIMYHO
80-89 4 XOpOIIO
70-79 3 YJIOBJICTBOPUTEITHHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO

Kpurepnn onieHKM BBINOJHEHHOTO IPAKTUYECKOTO 3aJaHMs

HEJI0YETOB.

OneHka 5 («OTJIIMYHOY») CTAaBUTCS 3a padOoTy, BBIMOJIHEHHYIO MOJTHOCTHIO 0€3 OIIHOO0K U

OI_ICHKa 4 (((XOpOH_IO») CTaBUTCA 3a pa60Ty, BBIITOJIHCHHYIO MMOJIHOCTBIO, HO IMTPU HAJTUMYHNU

B Heli He OoJiee OTHON HErpyOoOi OITMOKY M OJTHOTO HEe04ETa, He OoJiee TPEX HEeOUETOB.
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Onenka 3 («yIOBJIETBOPUTEIBHO») CTABUTCSA, €CJIM 00yUarOIIMUNACS IPAaBUIBHO BBITOJIHUII
He MeHee 2/3 Beeid paboThl Wik IOy CTHIT He OoJiee 0THOM rpy0oii OMIMOKH U ABYX HEI04ETOB, HE
OoJiee oHOM TpyOO M OJHOU HE TpyOoil omuOKkH, He Oojiee TPEX HErpyOBIX OIMIMOOK, OJHOMN
HEerpy0o# OomMOKU 1 TPEX HEAOUYETOB, IPU HATUNYUU YETHIPEX-TISITH HETOUETOB.

Onenka 2 («HEYJOBJIETBOPHTEIBHO») CTABUTCS, €CIM YHUCIO OMMOOK M HENOYETOB
MPEBBICUIIO HOPMY JIJIsl OLICHKH 3 MJIM MPABHJIBHO BBIMOJIHEHO MeHee 2/3 Bcel paboThI.

KpI/ITepI/II/I OIICHKHU OTBETOB B X01€ YCTHOI'O OIIpOCa

OL[CHI/IBaeTCSI MMPpaBUJIBHOCTH OTBCTA, 06yqalomer0cs1 Ha OJJUH 13 HpI/IBeI[éHHBIX BOIIPOCOB.
HpI/I OTOM BBICTABJIAKOTCA CICAYIOHIUE OLICHKH:

«OTIUYHOY BBICTABISETCS MPU COOIIOICHUU O0YUAIOIIMMCSI CIICTYIOIINX YCIOBUA:

- MOJTHO  PACKphUI Coep:KaHue MaTepuasia B 00bEME, MpeayCMOTPEHHOM
IPOTPAMMOIi, COJIEPKAHUEM JIEKIIUU U YIeOHUKOM;

— U3JIOKWII MaTepuan TPaMOTHBIM  S3BIKOM B  OIPEJCIIEHHOW  JIOTHYECKOM
MOCIIEA0BATEIHLHOCTH, TOYHO HCIOJIb3Ysl CIEIUATN3UPOBAHHYIO TEPMUHOIIOTHUIO U CUMBOJIUKY;

— MOKa3ajl YMEHUE WUTIOCTPUPOBATH TEOPETHUECKHUE MOJIOKEHUS KOHKPETHBIMU
npuMepamMu, IPUMEHATh UX B HOBOW CUTYaIlUU MPHU BHIMOJTHEHUN MTPAKTHYECKOTO 3aJaHMs;

- MIPOJIEMOHCTPUPOBAJI YCBOCHHUE PAHEE M3YUEHHBIX COIYTCTBYIOLIMX BOIPOCOB,
c(hOpPMHUPOBAHHOCTH M YCTOWYMBOCTh UCIIOJIB3YEMBIX MPU OTBETE YMEHUI U HABBIKOB;

— OTBEYAJ CAMOCTOSITENIbHO 0€3 HAaBOAAIIUX BOIIPOCOB MPETOaBaTENs.

HpI/IMG‘-IaHI/ICZ AJIA TOJTYYCHHA OTMCTKU «OTJIMYHO» BO3MOKHBI OAHA-ABC HCTOYHOCTHU ITPHU
OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKAaX, KOTOPBLIC O6yanOIlIHI>'IC$I JETKO
HCIIPpAaBHII I10 3aMCYaHHWIO ITPCII0aBaTCIIA.

«Xopomoy» - 0TBET 00YYarOIIErocsi B OCHOBHOM YJIOBJIETBOPSIET TPEOOBAHUAM HA OLIEHKY
«OTJIMYHO», HO TIPY 3TOM UMEET OJINH U3 HEOCTATKOB:

- B U3JI0’KEHUU JOIMYIIEHbl HeOOIbIINE TPOOEIIbI, HE NCKA3UBIINE JOTMUYECKOr0 U
MH(OPMALIMOHHOTO COJIEP’KaHUSI OTBETA;

- JOTYIIEHbI OJJMH-/1Ba HEA0YETA IIPU OCBEIIEHUHA OCHOBHOT'O COJEPKaHUS OTBETA,
UCIIPABJICHHBIE 110 3aMEYaHHIO IIPETIOAABATENIS;

- JIOTYIIEHbI OIINOKa UK OoJiee ABYX HEIOUETOB MPH OCBEIIEHUH BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAaX, JIETKO MCIIPABIICHHBIE 10 3aMEYAHUIO IIPETIOAABATEIS.

«Y 1OBJIETBOPUTEIHHOY» BBICTABIISETCS MPU COOJIIOIEHUN CIIEAYIOIINX YCIOBHM:

— HENOJIHO WJIM HEIOCIEAOBAaTEIbHO PACKpPBITO COJEpPKAHUE MaTepualia, HO
MoKa3aHO oO0Iee MOHUMAHWE BOMPOCAa U MPOAEMOHCTPUPOBAHBI YMEHHS, JIOCTATOYHBIC ISt
JAJBbHEUIIETO YCBOEHUs IPOTPAMMHOIO MaTepualia, UMEIUCh 3aTPYJHECHUS WIM JONYLIEHBI
OmMOKHU B OTIPEICTICHUH TTOHSATHN, UCIIOJIH30BAHUN TEPMUHOJIOTUH U BBIKJIAJIKAaX, UCIIPABICHHBIC
IIOCJIE HECKOJIBKUX HABOJSIIMX BOIIPOCOB MPETOIABATENS;

- oOydJaromuiicss He CIpPaBHICS C MPUMEHEHHEM TEOPUU B HOBOHM CHUTyallMu MpU
BBITIOJITHEHHUH TTPAKTUYECKOTO 33/IaHUSI, HO BBITIOJIHUJ 33/ TaHUS 0053aTEITLHOTO YPOBHS CIIOKHOCTH
10 JJaHHOM TeMme;

— IpU  3HAHUM  TEOPETHYECKOrO0  MaTepuaja  BbIABIEHA  HEIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH 1 HaBBIKOB.

«HCy,Z[OBJ'ICTBOpI/ITeJ'IBHO» BBICTABJIACTCA IIPpU COGJ’IIO,Z[CHI/II/I CJICAYIOMUX YCHOBHﬁI

- HE PacKpBITO OCHOBHOE COZIEpKaHNE YIeOHOTO MaTepurara,

- 00Hapy>XKeHO HE3HAHUE WJIN HEMOHNMaHUe 00yJaromuMest OOJbIIeH nitn Hanbosee
Ba)XHOH YacTH y4eOHOT0 MaTepHuaa;

- JOMYIIEHBI OITHUOKH B OTIPEISIICHIH TIOHSATHIA, TP UCIIOJIb30BAaHUN TEPMHUHOJIOTHH
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U HHBIX BBIKJIQJKaX, KOTOPbIE HE HCIIPABJICHBI IOCIE HECKOJIbKUX HaBOJSALIMX BOIPOCOB
IIPEI01aBaTeNs;

- oOydaromuiicss OOHApy>KWJ IOJHOE HE3HAaHHWE U HEMOHMMAaHHE H3y4yaeMoro
y4eOHOro Marepuajia WM HE CMOT OTBETUTh HM Ha OJHUH M3 MOCTAaBJICHHBIX BOIIPOCOB IO
U3y4aeMoMy MaTepuaiy.

KpI/ITepI/II/I OLCHKHU COCTaBJICHUS U O(i)OpMJ'IeHI/Iﬂ OITIOPHBIX KOHCIICKTOB

B xoxe npoBepku npenogaBaTesieM OMOPHbIE KOHCIIEKThI OLEHUBAIOTCS O CIAEAYIOIINM
KPUTEPHSIM:

1. CootBercTBUE COAEPHKAHUS TEME.

2. [IpaBuiibHas CTPYKTYpPUPOBAHHOCTH HH(GOPMALIUH.

3. Hanmume nmorndeckoii CBS3M U3JI0KEHHOH HH(DOpMAIIHH.
4. AKKypaTHOCTb U TPaMOTHOCTb U3JIOKEHHUS.

5. Pabora cnana B cpok.

Kaxxaplii kputepuil oueHuBaercs 1o S-OamnpHoil mikaine. [Ipy BbICTaBlIEeHHUU OLICHKHU 3a
OIOPHBIN KOHCIIEKT BBIBOAUTCS CPEIHEE 3HAUEHUE OLICHKH I10 IISITH NIEPEUUCIICHHBIM KPUTEPHSIM,
OKPYTJISIEMOE 10 LIEJIOT0 3HAYEHHUS (10 OLICHKH) 10 IIPAaBUJIaM OKPYTJICHUS.

Kputepun oOLIEHKM BBIMOTHEHHUS NPAKTHUECKUX pabOT W HMHIMBHUIYalbHBIX (B T.U.
3a4€THBIX) 3aJaHUM:

1. 3aI[aHI/Ie CUHUTACTCA BBIIIOJTHCHHBIM 6e3ynpeIIHo, €CJIK pe3yJibTaT HpaKTH‘ICCKOﬁ pa6OTBI
IMMOJIYYCH IIPpHU IIPABUJIBHOM XOJ€ PCIICHUSA 3aJaHU U AKKYPATHOM BBITIOJIHCHUH.

2. 3agaHue CUMTAETCS HEBBIMOJHEHHBIM, €CIM OOYYarolMiics HE MPUCTYMUI K €ro
BBITIOJTHCHUIO WJIH JIOMYCTHJI B HEM TOTPEUTHOCTh, CUHMTAONIYIOCS, B COOTBETCTBUU C IIENBIO
paboThI, OTHOKOM.

B XO04€ OLCHHMBAHHA BBIIIOJIHCHUSA TIPAKTUYCCKUX W HWHIAWBUIAYAJIBHBIX SajlaHI/Iﬁ
HCIIOJIB3YCTCA nATHOAJUIbHAS CHCTEMa OIICHOK. ITonmoxurenbHas OLICHKAa (((3)), «4)), «5»)
BBICTABJISICTCsA, KOTI'Ja O6y‘-IElIOHIPII>iC§I ImoKaszajl BJIAAACHUC OCHOBHBIM YMCHUSAMHU B paMKax
BBIINTOJIHCHU A HpaKTquCKOﬁ pa6OTLI WM UHAUBUAYAJIBHOT'O 3aJIaHUS:

1. «OTn4HO» BBHICTABISAETCS TIPU COOTIOJCHUU CIICTYIONTUX YCIOBUMN:

- 00yyYaroIuicsi cCaMOCTOSITETILHO BBIIOJIHIII BCE 3TaIlbl PELICHUS 33Ja4 B PaMKax
BBITMIOJTHEHUS] MPAKTUYECKUX U UHAUBUAYAIbHBIX 33JJaHUM;

- pa0oTa BBHINOJIHEHA MOJHOCTHIO U MOJYYEH BEpHBIH OTBET WM MHOE Tpedyemoe
IpeJCTaBIeHNE pe3ysbTaTa paboThl.

2. «X0po1110» BBICTABIISIETCS IIPU COOIIOAECHUH CIIEYIONUX YCIOBHIMA:

- paboTa BBITIOJHEHA IIOJIHOCTBIO, HO TIPH BBINOJHEHHH OOHAPYKHIIOCH
HEJ0CTAaTOYHOE BJIa/ICHUE HaBbIKaMU pabOTHI ¢ MHCTpyMeHTapueM (o0opyaoBaHue, NpUOOpsl U
T.Il.) B paMKax MMOCTaBJIEHHOM 3a/1a4H;

- NPaBUIILHO BBITIOIHEHA O0JTbIIas yacTh paboTsl (cBbiie 85 %);

- paboTa BBITIOJHEHA IIOJHOCTHIO, HO WCIIOJIb30BaHBl HAaWMEHEE ONTHMAIbHEIC
MOJIXO/IbI K PEIIEHUIO IIOCTABJICHHOM 3a/1auH.

3. ((y,Z[OBJ'ICTBOpI/ITeJ'IBHO» BBICTABJISICTCS TIPH COGJIIO,Z[CHI/II/I CJICAYIOMUX YCHOBHﬁI

- paboTa BBIMOJIHEHA HE IMOJHOCTBIO, JAONYLIEHO Oosiee TpEX OMMOOK, HO
oOyyaroImuiicsl BiajieeT OCHOBHBIMH HaBBIKAMH pabOTHl C MHCTpyMEHTapHeM (00opyJoBaHUeE,
npuOOpkI U T.11.), TPeOYEMBIM JUJIsl pEIIeHUsI TOCTABJIEHHOM 3a1a4u.

4. «HeynoBneTBOPUTETHHO)» BBICTABIISETCS IPU COOJIIOICHUN CIEAYIOMINUX YCIOBUI:

- JOTMYIIEHBI CYIIIECTBEHHBIE OIMMOKH, TTOKA3aBIIIHE, YTO OOYJArOITUICS HE BIIaCeT



13

0053aTeNIbHBIMU S3HaHUAMU, YMCHUAMHU W HABbIKaMH pa6OTBI Ha IIK wmnm 3HauuTenbHAS YacTh
pa6OTBI BBIIIOJIHEHA HE CAMOCTOATCIIBHO.

KpI/ITepI/II/I OLICHKHU B XO/JI€ DK3aMCHa

B ocHOBe oreHKM TIpU caue 3K3aMeHa JIKHUT NsaTHOaiIbHas cucrema (5 «oTiuaHo», 4
«XOPOIIOY», 3 «YIOBIECTBOPUTEIHHOY, 2 «HEYAOBICTBOPUTEIHLHOR).

1. OrBer oOlEHUBAETCS Ha «OTIUYHO», €CIU OOYYArOIIMIiCS WMCUEPIBIBAIOIIE,
MOCJIe0BAaTENbHO, TPAMOTHO U JIOTUYECKU CTPOMHO M3J1araeT Marepual Mo BolpocaMm Ouiiera
(Tecta), HE 3aTPYJHAETCS C OTBETOM IPU BUIOM3MEHEHHH 3aJaHHs, CBOOOJHO CIIpaBJISETCS C
pelleHneM MpPaKTHYECKUX 3a7ad U CHocoOeH 00O0CHOBATh MPUHSATHIC PELICHUS, HE JOIYyCKaeT
OLLIMOOK.

2. OTBeT OLIEHMBAETCS HA «XOPOILO», €ClIi 00ydaroImuics TBEPAO 3HAET MPOTPaMMHBIN
MaTtepual, TpaMOTHO U IO CYIIECTBY €0 U3JlaraeT, HE JOIYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH
[P OTBETAX, YMEET IPaMOTHO MPUMEHITH TEOPETUUECKUE 3HAHMSI Ha TIPAKTHKE, a TAKXKE BIAJeeT
HEO0OXOAMMBIMH HABBIKAMU PEIICHUS MPAKTHYECKUX 3a7a4.

3. OtBer OLCHUBACTCA Ha «YAOBJICTBOPHUTCIBHO», C€CIA 06yanOII_[I/II>'ICH OCBOMJI TOJIBKO
OCHOBHOH Marcpuall, OJHAKO HC 3HACT OTACIbHBIX I[CTaJIefI, AO0IMYCKAa€T HCETOYHOCTH H
HCKOPPCKTHLIC (I)OpMy.]'II/IpOBKI/I, HapylraceT MnocCJCAOBATCIIBHOCTE B H3JIOKCHUU MaTCpHUala U
HCIIBITBIBACT 3aTPYAHCHUSA IIPH BBIIIOJIHCHUH ITPAKTUYCCKUX BaI[aHI/If/'I.

4. OTBeT OLIEHUBAECTCS Ha «HEYAOBIETBOPUTEIBHO», €CIM OOYUYaIOUIUIICS HE PAaCKpbLI
OCHOBHOE COJep)KaHWE MaTepuaia, JOIYCKaeT CYIIECTBEHHbIE OMIMOKHA, C OONbIIMMHU
3aTpyJHEHUSMH BBIIOJIHACT IPAKTHUECKHUE 3a/IaHUSI.

4. BAHK KOMIIETEHTHOCTHO-OLUEHOYHBIX MATEPHUAJIOB 111 OHEHKH
YCBOEHMSA YYEFHOU JUCHUTIJINHBI

INPAKTUYECKASA PABOTA Ne 1

Tema: CBaprle COCAUHCHUS. Hpoque coenuHenus. UcnbiTaHue cyaHa Ha
HENMPOHUIAEMOCTb U T€PMETHYIHOCTD

HEJ'IB NPAKTHYCCKOI'0o 3aHATHA:

- 3aKpeIUieHUE, yriIyOJIeHHe TEOPETUUYSCKUX 3HAHHIA TIPHU U3YICHUN CBAPHBIX COSIMHEHUI,
- pa3BUTHE HABBIKH CAMOCTOSTEIbHON EATEeIbHOCTH MPH MPOBEASHUHN OOIINX HCTIBITAHHUHA
Ha HEMPOHUIIAEMOCTh M TEePMETHYHOCTh, HABBIKOB I10 WCIIOJIB30BAHUIO TIPUOOPOB W
WHCTPYMEHTOB MaJlOl MEXaHU3aIlHH.
OO0yyarommiics: JOKEH
YMETB:
— MPUMEHSTH HHPOPMAIHIO 00 OCTOMYUBOCTHU CyAHA, TUarpaMMax, YCTPOUCTBaxX
3HATh.
— OCHOBHBIC KOHCTPYKTHBHBIC JJICMEHTHI Cy/THA
OcBauBatotcs ymMmeHus 1 3HaHUs B cooTBeTcTBUH ¢ PI'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK - 09

Bpemsi BbINOJIHEHUsI: 2 aKaJIeMUYECKHX Yaca

Copaepxxanue padoThbl, aATOPUTM BbINOJTHEHUS:

CBapHbI€ COCTUHEHMS.

B coBpeMeHHOM Ccy10CTPOEHUH HIMPOKO MPUMEHSAIOTCS HEPA3bEMHBIE COEIUHEHMS,
OCYILIECTBIISIEMBIE ITIOCPECTBOM CBAPKHU.
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CBapka - IpoIiecc COeIMHEHHS METATMYECKUX U HEMETAJUTMYECKHX JIeTalIeH Iy TEM
MPUMEHEHUS MECTHOT'O HarpeBa /Uil HAWTyqIlero UCTIOIb30BAaHUS CHIT MEKMOJIEKYIISIPHOTO
CIICTUICHUSL.

B nacmosuwee épemsa 0cHOGHBIMU 8UOAMU CEAPKU AGNAIOMCA.

-XUMHYecKas (ra3oBas),

- BJIEKTpOMEXaHUuecKas (KOHTAKTHas),

-2JIEKTPOJIyTOBAasI,

-3JIEKTPOIIUIAKOBAS U Jp.

XumMuueckas (razopasi) cBapka.

CBapuBaeMble J€TalIU B 30HE CBApPKH JOBOJATCS 10 IJIABJIEHMS 3a CUET TEIIA, BBIACISIOIIEroCs
IIPU CKUTAHUU TOPIOYMX T'a30B (alleTU/IeHa, BOJOPO/Ia) B CTPYE KUCIOPO/Ia.

C nomouib1o ra30Boil CBApKU MOKHO CBAPUBATh TOHKYIO JINCTOBYIO CTallb, YyTI'yH, LIBETHBIE
METaJIbl ¥ CIUIABBI.

[Tnamst ra30BOM TOPEIKH UCHOIB3YIOT TAKXKE JJIS1 PE3KU METAJIOB.

DneKkTpoMexaHuyeckas (KOHTaKTHas ) CBapKa.

CapuBaeMbl€ JE€TalIU pa30rpeBalOTCs TEIUIOM, BBIAEISEMBIM IIPU MIPOXOKICHUH TOKA Yepe3
CTBIK COEIMHSIEMBIX JIeTallei, TOBOAATCS A0 TECTOOOPA3HOTO COCTOSIHUS U MEXaHUYECKU
C/IaBIIMBAIOTCSL.

1. Dnektpomyrosasi cBapka.
Mexy 57eKTPOIOM, SBISIOUIMMCS MPUCATOYHBIM METAIIIIOM, M CBAPUBAEMBIMU JI€TASIMU
oOpa3zyercs IeKTpUYecKas Ayra, B 30He KOTOPOH NPOUCXOAUT (POPMUPOBAHUE IIBA 34 CUET
IJIABJICHUS 3JIEKTPOJA. DIEKTPOJ MOKPHIBAIOT ClIELMAIbHBIM cOcTaBOM. [Ipu miiaBienun Ha

MeTaJlIe Ba 00pa3yeTcs TOHKUH CIIOH MITaKa, 3alUIAoNi METalI OT OKHCIEHUS U TeM
MOBBIIIAIONINNA €ro MPOYHOCTh. B anekTpuueckoit nyre remmneparypa gocruraet 10 3900°C

Ha pucynke:

i' i = 1.anmekTpuyeckas ayra
2.271EeKTpOJ
3.35eKTpoaepKaTelb

y

- < & 4.xabenn

5. ACTOYHUK IEKTPOIHEPTUN

6.cBapuBaeMBbIEC JETATN

DneKTpoibl 00BIYHO UMEIOT fuameTp oT 1 1o 12mm. Mx ob6o3navaror 334, D42, 350A. Yucno
nocyie GyKBBI D yKa3sIBaeT MpeJieN MPOYHOCTH IIBA B KT \ MMZ.

BYKBa A B KOHIIC MAapKHU O3HAYACT IMOBBIIICHHOC KAY€CTBO 3JICKTPOAA. 3J'ICKTp0,[Iy1"OBaH CBapkKa
MOZKCT BBIIOJHATHCA BPYYHYIO U aBTOMAaTUYCCKHU.

JIOCTOMHCTBO CBAPHBIX COEIMHEHHN.

1.OKoHOMMS MaTepHala 0 CPaBHEHUIO € KJIEMAHBIMU KOHCTPYKIUSAMH.
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2.1IOTHOCTH ¥ HEMPOHUIIAEMOCTh COEIMHEHUH.

3.BO3MOKHOCTh COCTMHEHUS IeTalei KPUBOIMHEWHBIX TPODUIICH.

4.YMeHplLIeHUE TPYAOEMKOCTH 110 CPABHEHUIO C KIIEMIAHBIMUA COEIMHEHUSIMHU.

5.CBapHbIe KOHCTPYKIIUY TIOYTH B 2 pasa JACIIEBIe CTOMMOCTH CTabHOTO JIUThS U TTIOKOBOK.
6.beciryMHOCTh TEXHOJIOTMYECKOIO MPOIEcca U BO3MOKHOCTh €r0 aBTOMATU3aLIH.

Henocrarku:

1.OTcyTCcTBHE rapaHTHH IPOYHOCTH U HAEKHOCTU COCUHEHMS, T.K. KAYECTBO 3aBUCUT OT
BHUMAaHUA U KBATH()UKAIIUN CBAPILUKA.

2. CI10’)KHOCTB ITPOBEPKH Ka4eCTBa I1BA.

3.Bricokast KOHIIEHTpaLys HANPSHKEHUH B 30HE CBAPKU LIBOB. DTO CHUYKAET IPOYHOCTD IIPU
yIapHbIX ¥ BUOPALIMOHHBIX HArpy3Kax.

4. BO3MO>XHOCTb HapylIeHUs (PU3NKO-XMMHYECKIX CBOMCTB COCIMHIEMBIX JIETaJIeH B 30HE
CBapKH.

2. OCHOBHBIE TUIIBI CBAPHBIX IIIBOB.
TepmuHOIOTHSA, 0003HAYCHUS, KITACCH(PHUKALINS U KOHCTPYKTUBHBIE 3JIEMEHTHI CBAPHBIX
COeIMHEHUH periaMmeHTUpoBaHbl cooTBeTcTBYOMmMME ['OCTamu.
CBapHble OIBBI MOKHO MTO/IPa3ACIUTh Ha
-CTBIKOBBIE,
-BaJINKOBLIE (YTJIOBbBIE) U
-KOMOMHHPOBAHHEIE.
CTBIKOBBIE HIBBI COSTUHSIOT TOPIIBI AETaNEH, JeKaIMX B OJHOM MJIOCKOCTH.

fredd > TS o

-

e a o [ ’ = Al P o0 | R o

o N ____u.\,v‘;.’_v‘__s ‘L__”_%-r b '._..._g | { 1{ ]
"l."‘ i(‘ / o ) l) EE : oy .

Oo6opynoBanmue:
WHCTpyMEHTHI ¥ TPUOOPHI MaNIOM MEXaHU3AluU

TpeGoBanus K 0T4ETY IO MPaKTHYECKOI padore:

1. Kak nepepacnpenensiroTcs CUIbI MOAAEP>KaHuUs MIPH MOMaJaHIuH KOpITyca Cy/THa Ha BOJIHY?
2. Kak MoxxHO m30exkaTh Mporuda wiv rnepernda Kopiyca CyHa U cJieMuHra’?

Kpurtepun onennBanus:

«2» - IOTyIIEHBI CYIIeCTBEHHbIE OIIMOKH, TOKa3aBIINe, YTO KYpPCaHT HE BiIaJeeT
00s13aTeTbHBIMU 3HAHUSMH 110 TAHHOW TEME B TIOJTHOM Mepe; paboTa mokasasia moJiHoe
OTCYTCTBHUE y ydalierocs o0s3aTelbHbIX 3HAaHUH U YMEHHI 10 IPOBEPSEMOI TEME.

«3» - gonymieHsl 0oJiee 0THOW OMHMOKH MITH IBYX-TPEX HETOUETOB B BHIKIIAIKAX HITH
porpaMMe, HO KypCaHT BIIaJieeT 00s3aTeIbHBIMI YMEHUSAMU T10 IPOBEPSIEMOil TeMe.

«4» - paboTa BBITIOJHEHA ITOJIHOCTHI0, HO 0OOCHOBAHUS IIAar0B PEIICHHUS HEOCTATOYHBI (€CIn
yYMEHHE 000CHOBBIBATh PACCYKACHUS HE ABISIIOCH CIIEIMATIBHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BBITIOJHEHA ITOJIHOCTHIO, B TEOPETHYECKIX BBIKIIAIKAX M PEHICHUSX HET MPOOEITIOB
U OIIMOOK, B TEKCTE MPOTrPaMMbl HET CHHTaKCHUECKUX OIMOOK (BO3ZMOXKHBI OJIHA-/IBE
pa3INYHbIE HETOYHOCTH, OTMCKH, HE SIBIISTFOIIUECS CIIEICTBHEM HE3HAHHS WA HETIOHMMAaHUS
y4eOHOro Marepuana

Cnucok ucnoJib3yeMoii JIuTepaTypsl:

1. Teopust u ycrpoiictBo cynHa: yueOonuk / B.I1. Koporkos, A.A. Epmos, A.M. bosipiHoB 1
JIp.;T011 0011, peA. a-pa TexH. Hayk, mpod. C.}O, Pa3zBozoBa. — CII6.: M3narenscTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.
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IMPAKTUYECKAS PABOTA Ne 2

Tema: KoncTpykuusi okoneuHocreil cynqna. Cyaa ¢ uHBepcHbIM HOCoM. Cy/10BbIe
MOMeIeHHUsI.
eab NpakTHYECKOT0 3aHATHS:
- 3aHTHE HAIPaBIEHHO HA POPMHUPOBAHUE KOMITCTCHIIUN;
- 3aKpeIUieHUEe, yriyOJIeHHe TEOPETUYSCKUX 3HAHMI IPU U3YYCHUU CBAPHBIX COSIMHEHU,
- Pa3BUTHEC HABBIKK CAMOCTOSTESIIBHOM JICATEIIBHOCTH IPH IMTPOBEICHUHN OOIINX UCITBITAHUH
Ha HEMPOHHUIIAEMOCTh ¥ TEPMETUYHOCTh, HABBIKOB I10 HCIIOJIb30BAHHIO PUOOPOB U
WHCTPYMEHTOB MaJIOW MEXaHH3aIHH.
OO0yuaromuiicst JoIKEH
YMETh:
— TPUMEHSTHh UHPOPMAITUIO 00 OCTOWYMBOCTHU CYIHA, JHArpaMMax, YCTPOHCTBaX
3HATh:
— OCHOBHBIC KOHCTPYKTHBHBIC JJICMEHTHI CyTHA
OcBauBatorcs ymenus u 31anus B coorserctBuu ¢ @I'OC CIIO: OK01 — OK 02, OK 04 — OK 06,
OK -091IK 2.2.
Bpemsi BoInotHeHHsI: 1 akaieMUYECKHii Yac
Conep:xxanue padoThbl, AJATOPUTM BbINOJIHEHHS:
Bce rpaxmaHckue cyna KIacCHPHUIMPYIOT 1O Py OCHOBHBIX MPU3HAKOB, OTIUYAFOIINX
cyla Ipyr OT Apyra.
['maBHBIM IPU3HAKOM KJTaCCHU(DUKAIIMH SBIISICTCS HA3HAYCHUE, CY/IOB.
K apyrum npusHakam, o KOTOPBIM Cy/ia pa3JeIIIOTCs Y)KE HE3aBUCUMO OT UX
HA3HAYCHWS, OTHOCATCS: paliOH IJIaBaHUS, CPEJICTBA JIBYIKCHUS, THIT TJIABHOTO JIBUTATEIIA,
XapakTep JABWKCHHUS 10 BOJIC, PO/l IBHXKHUTEIIS, MaTepHall KOPITyca apXUTEKTYPHO-
KOHCTPYKTHUBHBIA THII, KOJIMYECTBO TPEOHBIX BAJIOB.

a) &) 8)

|

e) a)l e) o)

Pucynok1.1-Tunuunbie (opMbl HOCOBOM OKOHEYHOCTH MOPCKHUX CYJIOB:

a — OOBIKHOBEHHBII HOC € IPSIMBIM HAKJIOHHBIM IITEBHEM; O — HOC CyJ[HA JIEJ0BOTO
IUTaBaHUS; B — HOC JIEJIOKOJIA; T — KIMIEPCKU HAacoc «O0ynb00M» ObICTPOXOAHOTO
MACCaXUPCKOTO JIaitHepa; 1 — OyaIp0000pa3HbIi HOC; € — MIIMHAPUISCKAN HOC
CylepTaHKepa; K—II10)KK00Opa3HbIii HOC phIOOJIOBHOTO CyTHA

Cyna ¢ HHBEPCHBIM HOCOM.

WuBepcHBII HOC, IEpeHss TOUKa KOTOPOTO HaXOIUTCS B HIDKHEH (Y BaTepIIMHUM), a HE B
BEPXHEW 4acTh



Texnosorus X-Bow

Taxol THII KOHCTPYKLIMHU IT03BOJIIET YMEHBIIUTH CONPOTUBJICHUE CY/IHA, U OH TPATUT ropaszio
MEHBIIIE HY>)KHOM SHEpIruH, a BMECTE C 3TUM | ToruiiBa. Kopabim ¢ «0OBIYHBIMY HOCOM CIepBa
HOJHUMAIOTCS, 3aTEM «I1aat0T» Ha BoJHY. CyJlHa ¢ MHBEpCHBIM HOCOM Cpa3y BpPE3aloTCs B
BOJIHY M HAYMHAIOT MyTh. Ha cyax Takoro Tuiia MeHbIIe KayaeT, a eIie COKPAIIaeTcs KIIeBas
Harpy3ka. Kopabiu ¢ kuiieBsIM HocoM Oosiee ObicTpble. Takoit HOC fienaeT ynpasiieHue Kopaoiis
0oJiee MPOCTHIM U TIOHM)KAET TOTUTUBHBIC PACXO/IbI, TaK KaK THIPOJANHAMHYECKOE
COIIPOTHUBIJIEHUE B TAKOM CIIy4ae MEHBbIIIE.
CynosBble noMenieHms.
CynoBble MOMEIIEHHS Pa3MeNaloTcs B OCHOBHOM KOpITyce, HaCTpOHKax U pyOKax.
K uncny Hanbosnee BaKHBIX OTCEKOB OCHOBHOTO KOPITYCa OTHOCSITCS:

@opnuk — KpallHUI1 HOCOBOM OTCEK;
Axmepnuk — KpailH1I KOPMOBOH OTCEK;

Tprom — IpOCTPAHCTBO MEX/Ty BTOPBIM JHOM M Onmokaiiinen nanry0oif;

Teunoex — IpOCTPAHCTBO MEXKTy COCETHUMH MaTy0aMu OCHOBHOTO KOPITyCa;
Jlunmanku — r1y00KH€e IIUCTEPHBI PACIIOIOKEHHBIE BBIIIE BTOPOT'O JIHA;
Kogpgpepoam — y3xuii HeTe Wi Ta30HSTIPOHUIIAEMBIH CyXOH OTCEK, PACTIONOKEHHBIH MEXKTY
OTCEKaMH MJIM LIUCTepHAMH i1 HEPTEMPOAYKTOB U COCETHUMH TOMEILICHUSIMH.
Hacmpoiiku — HOCOBasi, KOPMOBasi, CpEIHSIS.
B 3asucumocmu om naznavenus ece cyoosvie nomeujeHus noopas0ensitomcs:

Cneyuanvhule (Ha TPy30BBIX—TPIOMa; TPOMBICTIOBBIX—00PAOOTKH PHIOBI; HAYYHO-HCIIE]I.
nabopaTopun)

Crysrceonble (TIaBHBIC M BCTIOMOTATEIBHBIX MEXAHU3MOB, TATYOHBIX MEXaHU3MOB, CYTOBBIX
CHUCTEM)
. Kuneie
OO1ecTBeHHBIE (KalOT-KOMITaHUS, PECTOPaHbI, CTOJIOBas1, Oaphl)
BbriToBOTO OOCTY KMBAHUS
[Mumeobn0ka
CanurtapHbie
MenuuHCKOro Ha3HaYeHH S
Macrepckue
CynoBBIX 3amacoB
CHabOxeHust
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OTceky TOIIMBA, BOJBI, Maciia, BOASHOTO OajiacTta

OobopynoBanue:
HHCcTpyMEHTBI ¥ TPUOOPHI MaJIO MEXaHU3aluU

TpeOoBaHMsl K OTYETY 10 MPAKTHYECKOI padoTe:

3. Kaxk nepepacrpenesitoTcsi CUiIbl MOIEP>KaHU PH MTOTNaJaHuU KOPITyca Cy/1Ha Ha BOJIHY?
4. Kak MOXHO H30€KaTh Mporuda Uiy rneperuda Kopmyca cyHa u ciieMuHra’?

Kpurtepun ouenuBanus:

«2» - ONYIIEHbI CYIIECTBEHHBIC OITMOKH, TOKA3aBIIIKNE, YTO KYpPCAHT HE BIAJCET
00s3aTeNbHBIMU 3HAHUAMU 110 JAHHOW TeMe B MOJHOU Mepe; paboTa moka3aia MoJIHOe
OTCYTCTBHE Y yYallerocs 00s3aTeNbHbIX 3HAaHUI U YMEHHIA TI0 IPOBEPSEMOIA TEME.

«3» - momyuieHsl 60s1ee 01HOM OMMOKH WK IBYX-TPEX HEJOUETOB B BBHIKJIAJAKAX WU
nporpamMme, HO KypcaHT BiiajieeT 00s13aTeIbHBIMI YMEHHUSIMU 110 IPOBEPSEMOI TEME.

«4» - paboTa BBITIOJIHEHA MTOJTHOCTHIO0, HO 0OOCHOBAHUS I11ar0OB PEIICHUS! HEIOCTATOUHBI (ECIH
yMEHHE 000CHOBBIBATH PACCYKIICHUS HE SBJSUIOCH CIICIIUATBLHBIM 00BEKTOM TPOBEPKHU

«5» - paboTa BBINIOJIHEHA TOJTHOCTHIO, B TEOPETUYECKUX BBIKIIAJIKAX U PEHICHHUSIX HET MPOOesoB
1 OIMHUOOK, B TEKCTE MPOTPAMMBI HET CHHTAKCUYECKHUX OIIMOOK (BO3MOKHBI OJTHA-IBE
pa3MyHble HETOYHOCTH, OITUCKH, HE SIBJIAIOIINECS CIIEICTBUEM HE3HAHUS UM HEITOHUMAaHUS
y4eOHOro Marepuaia

CnHcoK HCI0JIb3yeMOoil JINTepaTyphbl:

1. Teopus u yctpoiictBo cyaHa: yueonuk / b.I1. Koporkos, A.A. Epmios, A.M. BosiputoB u
Ip.;IIO/ 001 pen. A-pa TexH. Hayk, mpod. C.1O, Pa3Bo3osa. — CII6.: M3maTenbeTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.

MNPAKTUYECKAS PABOTA Ne 3

Tema: SIkopHoe ycTpoiicTBo. Tunsl sikopei
Lles b NPAKTHYECKOT0 3AHATHS
—  3aHATHe HalpaBJIeHHO Ha (POPMUPOBAHUE KOMIETEHIIHH;
—  3aKperuieHue, yriayOsaeHre TEOPEeTUUECKUX 3HaHUIM TPU U3YUEHUH CBAPHBIX COECIMHEHUH;
—  DPa3BHUTHE HAaBBIKM CaMOCTOSTENILHON JIESTEbHOCTH NPU MPOBEACHUN OOIIMX UCIBITAHUN
Ha HENpPOHUIAEMOCTh M TIE€PMETUYHOCTb, HABBIKOB [0 HCIOJb30BAaHUIO NPUOOPOB U
MHCTPYMEHTOB MaJIOM MeXaHU3aI1H.
OOyuaromuiics: JOKEH
YMETb:
— TOpUMEHSTH HH(OPMaLIHIO 00 OCTOWYMBOCTHU Cy/IHA, IMarpaMMax, YCTpOHCTBaxX
3HATh.
— OCHOBHbIE KOHCTPYKTUBHBIE 2JIEMEHTHI CyTHA
OcBauBatotcs ymenus u 3Hanus B cootBeTctBuu ¢ @I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2.

Bpemsi BbInoJIHeHHSI: 2 aKaJlEMUIECKUX Yaca

Conep:xanue padoThbl, AJATOPUTM BbINOJIHEHHS:

SIkopHOE yCTpOICTBO

Axopuoe ycmpoiicmeo npeOHA3ZHAYEHO 011 HAOEHCHO20 YOEPHCAHUA CYOHA HA 60OHOIU
NOBEPXHOCMU AKEAMOPUU NOPMA UL OYXMbl, UCNOIB3YEMCA NPU WIBAPMOBKE CYOHA KOPMOL
unu aazom (6opmom) Kk npuuany (nupcy), cmenxe.

OHO Tax)ke MOXKET HCII0JIb30BAThCS B aBapUUHBIX CIIydasX, HalpuMmep IJig ObICTPOro ramieHus
MHEpIUH TPU BHE3AIHOM OOHApY>KEHHM BIEpPEAM MO KypCy OMacHOM IiyOHHBI. B HEKOTOPBIX
CIIyYasiX SIKOpb ¢ SKOPHOU LENbI0 UCIOB3YIOT AJIsi OYKCUPOBKH CyIHA.
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Ou4eHb 4acTo, KOT/1a TOBOPAT O SIKOPHOM yCTPOMCTBE Cy/IHA, TOPa3yMEBAIOT MOl HUM OJTUH JIUIIH
SKOpb. beccropHo, STKOph — 3TO camasi BayKHasi 4acTh SKOPHOTO yCTPOWCTBA, HO OH OJIUH HE
BBITOJIHWIT OBl TeX (PYHKIIUI, KOTOPBIE BO3JIAraloTCs Ha IKOPHOE YCTPOKCTBO.

CocTaBHBIMHU YaCTSIMU SIKOPHOTO YCTPOMCTBA B OOIIEM CTy4ae sSBISIOTCS: IKOPb (SIKOPsT), SKOpHAst
1enb (1eMnu), IKOPHBIA KITF03 (KITI03bI), CTOTIOPHI, Opalimiib (IITHIIb), TaTyOHbIE KITHO3bI, IIEIMTHON
SIITUK U YyCTPOUCTBO JIJISl KPETUICHUS M OT/Ia4YU SIKOPHOM IIeTH K KOPITYCy CY/IHA.

CXxeMaTU4HO COCTaB SIKOPHOTO YCTPOICTBA MOKa3aH Ha puc. 9-1.

Puc. 9-1. Axopnoe ycmpoiicmeo:

[- opawmnuns; 2 - cmonop; 3 - nanyonblil K103; 4 - AKOPHLLIL K103; 5 - AKOpb;

6 - AKopHaa yenv 6 yenHom AuguKe; 7 - Kit03o06as mpyoa;

8 - yempoiicmeo 013 omoauu Konya AKOPHOU yenu

SIKopp — 0/1HO U3 JpeBHEHIINX N300peTeHui yenoBeuecTBa. IT0 HEOOIIBIIOE YCTPOUCTBO,
COCTOSIIEE U3 TPEX-YEeThIPeX YacTel, CnocoOHO yIepKUBATh Ha MECTE Cy/1a OOJIBIIOTO
BoJIoM3MeIeHus. XOTs, Kak coo0Ianock, B MUpe yke Bbinano 6onee 5000 maTeHTOB Ha
pa3TUYHbBIE KOHCTPYKITUH SIKOPEH, HO TIPUHITUTI €T0 IEHCTBUS OCTASTCS HEM3MEHHBIM: KOT1a
SKOpHAs IeTh HATATUBACTCS IPe(yIONUM CyTHOM U HAUUHAET BOJIOUUTHCS IO JHY, SKOPb,
MIPUKPEIUICHHBIN K HEeH, TaK)Ke ABUTACTCS 3a HEH - a ero Jiarnbl (por) MOCTENEHHO 3aphIBAIOTCS B
TPYHT, CO371aBasi AePrKAIyI0 CHITy, KOTOPYIO IPUHATO CYUTATh PABHOM MpuUMepHO 4-5 MaccaM
CaMoro SIKOpsi.

SKopst yCIIOBHO JENAT Ha IBE TPYIIBI — 0 HA3HAYSHHUIO U KOHCTPYKIIUH.

ITo Ha3HaueHuo 3710:

* CTaHOBbIE — TTIABHBIE HOCOBBIE SKOPS (Ha MaJIbIX CyJaX — OJUH SIKOPb), IPaBBIi U JIEBHIii, CO
CBOMIMH SIKOPHBIMH TICTISIMHU.

» KopmoBo#i — 75 yiep>kaHusi, B OCHOBHOM CyJHa MMPOTUB TEYCHUS KOPMOU, THOO TaIlleHUs
WHEPIHH X0J1a. BYKCHPBI-TOJIKaYN MCTIOIB3YIOT €0 KaK TJIaBHBIA SKOP, U YACPKaHHUSI HA
MecTe BCEero COCTaBa.

* 3amacHble — JUTSl 3aMEHBI IIOTEPSTHHBIX SIKOPEH, XpaHATCS XOPOIIO 3aKPETUICHHBIMH Ha mmairy0e
CyJHa.

* 3aBO3HBIE (BCIIOMOTATENbHBIE) - I CbEMKHU CYIHA CMEITH, IS 3aB03a Ha Oeper MpH CTOSTHKE Y
HEo0OpyAOBaHHOTO Oepera, y KpOMKH JIbJa.

EcTb emte oiH BUJT SIKOPEi - «MEPTBBICY», HO HEMOCPECTBEHHO HA CYy/aX OHHU HE
UCIONB3YIOTCA. [IpuMeHstoTCS AT pacKperIeHHsI IIBAPTOBHBIX O0YEK, I1aB MPUYATIOB U T.II.

Y cTaHaBIMBAIOTCS C TIOMONIBIO TIABKPAHOB HITH KHJUIEKTOPOB.

[To KOHCTPYKIMH SKOPSI, IPUMEHSIEMbIE Ha CyJ]aX BHYTPEHHETO TUIaBaHUs, JENATCS Ha JIBE
TPYIIIBL: C HETTOABM)KHBIMH JIallaMH U C IIOBOPOTHBIMU JianiaMu. K rmepBoii rpyTme OTHOCATCS
anMupanteiickue sikops (puc. 9-2).
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Jlnst pa3nuuHbBIX LENel Ha CyJlax MPUMEHSIIOT €III€ JIBa BUJIa AKOPEH: apek u Konka. [pek -
HUTIONOYHBIN SKOpb. Koltka — 4eThIpexporuil sskops HeOoIbIIoro pa3Mepa. Mcenonbs3yerces ams
Pa3JIMYHBIX LIEJICH, HAPUMED [IJIs1 IOUCKA HAa TPYHTE 3aTOHYBIIMX MMPEIMETOB.

W ﬁ}

Puc. 9-2. O6muii Bug ammupanteiickoro sikopst: Puc. 9-3. YerpoiictBo sikopst Xoinia:
1 - cko0a JuIst KperuieHus K SKOPHO#t 1enu; 1- BepereHo; 2 - KopoOKa ¢ TOBOPOTHBIMH JIallaMH;
2 - mTOK; 3 - BepeTeHo; 4 - por; 5 — mana 3 — cTOMOpHBIE MTHIPH; 4 - cKoOa TSl KPETIICHHS

HKOpHOfI Ja(S20041
|
)

“l
-

Puc. 9-4. SIxops Matpocosa:

1- cxo0a ass KperuieHus K SKOpHOU 1leny; 2 - BepeTeHo; 3 - nana; 4 - ITOoK (IIPHJIKB)
SxopHast uenb. llpenHasHaueHa JuIs KpeIUIEHHs Cy/JHA K SKOpO, OOecledYeHUs CO3AaHus
JieprKalled CUIIbl SIKOps, cMsTrYeHus (JeMI(upoBaHUs) PHIBKOB, MEPEAAIOIIUXCS OT CyJHa K
SKOPIO, U TEM CaMbIM IIPEIOXPaHseT AKOPb OT BBAEPTUBAHUS U3 IPyHTa WK JApeida cyHa Ha
axkope. YacTb SKOpHOM LenH, Jiexkalasi Ha TPYHTE, CO3/1aeT JONOJIHUTEIbHYIO JEPKAIIYIO CHITY.
JUist IKOpHBIX LIeTell HCIOob3YIOTCS TOJIBKO KaTMOPOBaHHBIE 1IETIH, TaK KaK MPH MOIbEME SKOPS
OHA TPOXOIUT dYepe3 «3Be3N0ouKku» wmmnuis (Opammuist). HekanuOpoBaHHYIO LENb MOXKET
3aKJIMHUTD Ha LU,

Puc. 9-5. SIkopHas nerns:

| - kopenHas cMmbIuka; Il - mpomexxyTounas cmbruka; 11 - skopHast cMbIuka;

1- 3BeHO OOBIKHOBEHHOE; 2 - 3B€HO COCTMHHUTEIBHOE; 3 - BEPTIIIOT; 4 - KOHIIEBast CKOOa.
SIkOpHBIE 1IeTH COCTOSIT U3 COSTUHSIFONTUXCS YacTed — cMbriek (puc. 9-5). Jlnuaa cMbraku 25—
27 M. CMBIYKH COCTOSIT U3 3BEHbEB. SIKOpHBIE IIeNH JUTMHHO3BEHHbIE, IPH Kanuope renu 6oiee 50
MM KaX/10€ 3B€HO YKPEIUIEHO paclopKoi - KOHTPPOpcoM. B KOMITIEKT sIKOpHOI! 11eny BXOJAT
TaKue JIEMEHTHI, KaK BEPTIIOTH (IpeJoXpaHsIoIue Henb OT CKPYYMBAHUs), COSUHUTEIbHBIE
CKOOBI (MEX1y CMBIYKaMH ), IKOpHasi ckoOa (17151 3aKperyieHus akops K 1enu). KoHiieBbie CMbIUKH
SAKOPHOW LIeNU UMEIOT BepTiItoru. CMblUKa, IPUMBIKAIOIIAS K SIKOPIO, HA3bIBAETCSI SIKOPHOM.
SIkopHast enb KPEMUTCs JPyTUM CBOMM KOHIIOM (KOPEHHOM CMBIUKOi) K HaOOpy KOpIlyca OJHUM
U3 JBYX CIIOCOOOB - C MOMOIIIBIO JKBAaKa-Tajca MM C MOMOIIBIO OTKHIHOTO TaKa.
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ITocpencTtBoM xBaka-ranca. JKBaka-rajic — 3TO KYCOK II€MH, NPUKPEIJIEHHBIA OJTHUM KOHIIOM
CK00O0i1 K KMJIbCOHY, K APYTOMY €€ KOHILY, BEIBEJICHHOMY Ha naiyOy, Py MOMOIIHX TJIarojb-raka
KPEMUTCS COOCTBEHHO cama AKOpHas 1ernsb (puc. 9-6).

Puc. 9-6. Kpennenue sskopHoii 1ienu K KOpIycy Cy/JHa ¢ IIOMOLIbIO JKBaKa-Tajca:

1 - KWIBbCOH; 2 - )KBaKa-TAJICOBBIA KOHEIT; 3 - TJIaroib-rak; 4 - nayOHbIH KIF03; 5 — 00yX
Cromopsl ~ city>kaT  Juii  yJepXKaHUsl  SKOPHOM 1iemM B HEOOXOIUMOM  MOJIOKEHHH.
YcraHaBIMBaKOTCS Ha Mainy0e MeXITy IimuieM (OpalnuieM) U IKOPHBIM KITF030M (puc. 9-7).

Puc. 9-8. BunToBOI cTOMOp:

1- ssxopHas 1ienk; 2 - BUHT C PYKOSITKOM; 3 - raiika; 4 - HOJBUKHBIC MIEKH;

5 - kopmyc cromnopa ( Kpensmuics K maryoe

EcTh HECKONbKO THIIOB CTOMOPOB — TPOCOBBIM, IIEMHOHN, JEHTOYHBIA (YCTAaHOBIICH
HEIOCPEICTBEHHO Ha MOJBEMHOM MeXaHu3Me), ctorop Jleroga u BunToBOM. Hanbomnee Hanexen
U TMIO3TOMY IIMPOKO PACpOCTpaHeH BUHTOBOM cTomop (puc. 9-8).
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[mwte (Gpammuiie) npeIHa3HavYeH s MoabeMa Kopsi. MOXKET MCIOJIb30BaThCs TSl pabOTHI CO
mBapTOBbIMU. LIINMib oTIMYaeTcst OT Opalnuis BEPTUKAIBHBIM PACIIONOKEHHEM Bajla, a TaKxKe
KOJINYECTBOM «3BE€3/J0YEK» U IIBAPTOBHBIX OapabaHOB.
Ban Opammmuis pacnojioXeH TOPH30OHTAIbHO, HAa HEM HAJIOKEHBI JBE «3BE3JIOYKM» JUIS
BbIOMpaHUs SIKOpb-LIENIM M J[BA IIBApPTOBHBIX OapabaHa s paboThl ¢ Tpocamu. Y IINWIA Ha
BEPTUKAJIHHOM Bally — OJUH OapabaH U OHA «3BE3T0UKaY.
Kak mmunb, Tak ¥ Opalinuiab cHaOKeHb! JIGHTOYHBIMU CTOIOpPAMHM Uil PETYJIMPOBKH CKOPOCTH
BpallleHUs Baja IIpU OTAaue IKopsi. B KopMOBOM SIKOPHOM yCTPOWCTBE UCIIOIB3YETCS IIIUIIb.
["oBOpst 0 HaJIEKHOCTHU SIKOPHOTI'O YCTPOWCTBA U JieprKallel cuie sikopss He0OXOAMMO yUUTHIBATh
BIMSIHUE XapakTepa IpyHTa. ['pyHT SKOpHOro Mecra JOJKEH IPOYHO YyJIEp)KUBATh SKOpPb B
HEMOJABIKHOM IOJIOKEHUHU. JlydIlne BCero IEp>KUT SKOpb IJIMHA, 3aTeM M, MECOK, MEIKHH
KaMeHb; Xy’KE BCEI'0 — IUIUTHSIK», KPYITHBIA KaMEHb, TaJIbKa.

[TpaBuia TexHUKU 0€30MaCHOCTH MPH paboTe C IKOPHBIM YCTPOWCTBOM.
[lepen otmaueil sSKOpsi MPOBEPSIOT, HAJIGKHO JIM 3aKaT JICHTOUHBINA cromop Opammmis. [Tocne
3TOr0 pa3o0IIat0T 3BE€3/10YKY OT OCTAIILHOTO MEXaHU3Ma Opallnuis, OTJAI0T NalyOHbIH CTONOp U
COO0IAI0T Ha MOCTHUK: «SIKOpb TrOTOB K OTAauye». SIKOpb yIepKUBAETCS TOJBKO JIEHTOUHBIM
CTOIOPOM. 3aTeM 110 KOMaHJE «OTAaTh AKOPbY» OTJAIOT JICHTOUHBIM CTOIOP, U AKOPb YXOIUT 32
60pT noJ 1eHCcTBUEM COO CTBEHHOI'O Beca, YBIIEKas 3a CO00H SIKOpb-1IEIlb.
Wnoraa u3-3a ype3MepHOH 3aTSKKU UM 00Mep3aHusl SKOpb 3aKJIIMHUBAETCS B KJIKO3€ U Cpa3zy HE
yZaeTcs OTaaTh ero. B Takux cirydasx He0OXO0AMMO JaTh SKOPHOMY KaHATy HEKOTOPYIO CIIa0uHY,
CHOBa HAJIOKUThb CTONOPbI U, yZapss JIOMOM IIO BEpETeHY CBEpXy CO CTOPOHBI HalyObl,
1ocTapaThCsl BBIOUTH SIKOPh U3 KJt03a. B 3uMHee BpeMsi B KJt03aX 4acTo 00pa3yroTcs JeAsiHbIe
npoOku. YToOB! pacTONUTH JIel, HAMIPABIIAIOT B KIII03 CTPYIO TOpSYei BOABI U3 LIUIAHTA.
OTtxaaB AKOpb, HY’KHO BHUMATEJIBHO CIEAUTH 3a KaHAaTOM. Kak TOJIbKO SIKOpb JOMET 10 TpyHTa (a
3TO B OOJIBIIMHCTBE CIIy4aeB ONPEIENSeTCs MO XapaKTepHOMY IMOJOpPachIBAHUIO OCIIA0OEBIIETO
KaHaTa), HAaUMHAIOT 3aJIepKUBaTh KaHAT, MOCTENEHHO 3aXKMMasl JIEHTOYHbII cTOmop. JTO HaA0
JienaTh 04€Hb OCTOPOXKHO, OCOOCHHO €CJIM CY/IHO BCJEICTBHE MHEPLUU MMEET elle XOoJ. 3aTeM
JICHTOYHBIN CTONOP 3aKUMAIOT HArJIyX0 U HaKJIaAbIBAIOT MaiyOHbIH cTonop. [Ipu BeITpaBirBaHuu
SKOPHOT'O KaHaTa COOOIIAI0T Ha MOCTHK, CKOJIBKO CMBIUEK YIIUIO 3a OOPT, HAIIPUMEp, «/IBE CMBIUKH
3a OOPTOM» MJIM «IIOJTOPBI CMBIYKHY Ha KIII03€», «OJHA CMbIUKA Ha Opammnuie» u T. 1. Kak Tonbko
LIeMb HATSHETCS U CyJIHO Pa3BepHETC MO BETPY, COOOMIAOT Ha MocTHK: «[Ipuiuio Ha kaHaT».
Ha Oonpimx riryOrHax sIkOpHBIN KaHAT MOJy4YaeT HACTOJIBKO OOJIBIIYIO0 CKOPOCTh, YTO IPU OTJaue
SKOPsSI OMMCAHHBIM BBIIIE CIIOCOOOM yJepXkaTh KaHAT JIGHTOYHBIM CTOIOPOM HEBO3MOXKHO. B
TaKHUX CIIy4asX SKOPHBIN KaHaT TPaBsT C MOMOIIBIO OpaIIIIs, OCTABIIASA 3BE€3/10UKY Yy Oparimuis
BKJIIOYEHHOM. 3BE370UKY K€ APYroro sikopsi (KOTOpBIA HE OTIAIOT), HA00OPOT, Pa3o0ILAIOT OT
NepeaTOYHOr0 MEXaHU3Ma M 3a)KMMAalOT HarJlyXo JIGHTOUHBIM CTOIIOPOM.
[Tpu moxbeme SKOpsl MpelBapUTENbHO BKJIIOYAIOT 3BE3/I0UKY, a 3aT€M OTJAIOT JIGHTOYHBIN M
nanxyOHbIH cTonopsll. 3Be310UKa SAKOps, KOTOPBIA HE ObUI OTHaH, J0JDKHA OBITh pa3ollieHa u
B3s5Ta HA CTOIIOP.
[To xomaHie «BHpa SKOPb» HAYMHAIOT BEIOWPATh IKOPHBII KaHaT, PETyJIIpPHO cOOO0IIast HA MOCTHK,
CKOJIBKO CMBIYEK OocTaeTcs eme 3a 6oproM. OTHOBPEMEHHO MOKa3bIBAIOT PYKOW MIIM COOOIIAIOT
CIIOBaMH, KyJa «CMOTpPUT» SKOpPHBIM KaHaT, T. €. B KakOM HampaBiIeHUM OH HaTSHYT.
BepTukansHoe mosiojkeHue 1eny Ha3bIBaeTcs «maHep». Kak TonbKo sIKoph OTOPBETCS OT TPyHTA
(ssKOpH BCTAIT), 00 3TOM COOOMIAIOT HA MOCTHK (TOJIOCOM MJIM YaCThIMU yJiapaMu B peiHy). [locne
3TOTO B OOJIBIIMHCTBE CIIy4aeB MOXHO J1aBaTh KOMaHAy IO YIIPABJICHHUIO IBUKEHUEM CyIHA.
Kak npu otnade, Tak ¥ npu BEIOMPaHUU IKOPEH HEOOXOIMMO CIEAUTD 3a TEM, UTOObI SIKOPHBIH
KaHaT He UMeJT KpbDKel 1 He o/iBeprajics KpyThIM H3JI0MaM (HarpuMep, BO BpeMsI CTOSHKHU CyTHa
npu neperndanuu Ha ¢popuTeBHe). M3 3Tux xe coo0pakeHui 3aTOpMaKMBaTh KaHAT JIEHTOYHBIM
CTOIIOPOM HaJI0 TaK, YTOOBI COEMHUTENbHBIE CKOOBI HE MPUXOAMINCH Ha 3BE3/10UKE Oparlmuiis.
YroObl MOTHUMAEMBI BMECTE C LIETIBIO CO JTHA MOPS TPYHT HE 3acOpsuUl KaHATHBIN SIIUK, TpU
NOJbEME SKOpsl KaHAT OKAThIBAIOT CHJIBHOW CTpyell BOABI M3 IUIAHTa C METAUTHYECKUM
HakOHEYHUKOM. CTpyl0 BOJbI HAIPaBISIOT B KO3 CO CTOPOHBI MaixyObl. OOMBIBKA SKOPHOIO
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KaHaTa 00Jieryaer TakXKe ero OCMOTp IPH MOAbEME, TaK KaK Ha 3arps3HEHHOM KaHaTe TPYAHO
3aMETUTh Kakue-muoo nedeKkTbl U MapKUpOBKY cMblueK. Ilepex BTsArmBaHMeM B KIIO3 SIKOPb
IIOJIE3HO TaKXe Ha HEKOTOPOE BpEMsl OCTaBMTh BUCAIIMM 3a OOPTOM Ha XOHy CyJHA, YTOOBI
BCTPEYHBIN MOTOK BOJbI CMBLJI C HETO I'PAA3b.

OKoHYaTenpHBIN MOABEM U BTATHBAHME SIKOPA B KJIIO3 CIEAYET IIPOU3BOAUTH OYEHb OCTOPOKHO,
Ha MaJIOW cKopocTH Opammuist. Eciau nansl mpu BTATMBAHUU SKOPS YIIUPAIOTCS B OOPT cy/aHA U
HE IO3BOJISIIOT BEPETEHY IOJHOCThIO BOMTH B KJI03, OOBIYHO HECKOJBKO IPUCIYCKAIOT SKOPb,
4TOOBI SKOPHBIM KaHAT pacKpyTuics. Ecnu 3Toro HemocTaTOYHO, MPUXOIUTCS Pa3BOPAuUBAThH
Jansl SIKOps, HAaKUAbIBasi HA HUX CTaJIbHOU TPOC C NaiyObl, a B HEKOTOPBIX CIyyasX CIIyCKaThb 3a
O0opT MaTpoca.

Brsarusats sikopb B KJIt03 HaJ10 IUNIOTHO, YTOOBI TP KAUKe CyJHA U y1apax BOJIH OH He OWJI J1araMu
o 6opt. Korga sxopb BTSHYT, COOOLIAIOT HAa MOCTHK: «SIKOph Ha MeCTe€» M HaKJIaJIbIBAIOT
naryOHble cTonopsl. UTOOBI ITpH y1apax BOJIH B HOCOBYIO YacCTh Cy/HA BOJIA, BXOJILAs CHAPYXKHU
B KIIO3bl, HE TMOMNajana Ha nanyOy, Ha BEpXHHE MOIYIIKM KIIO30B Ha mainy0e OOBIYHO
HaKJIaIbIBAIOT CIIEIIMAJIbHBIE IIUTKU C OTBEPCTUAMM ULl AKOPHBIX KAHATOB.

Jis ykazaHUsl TIOJIOKEHUsT IKOpEW Ha TpyHTE MONb3yIoTcs ToMOysmu. [Ipu ybopke skops 1mo-
noxogHoMy Oyiipenn TomOyst yOmparoT B OyXTy W IIOABEUIMBAIOT K BHYTPEHHEH CTOpOHE
danpmbopra. Ilepen oTnaueit sskops ToMOyit BMecTe ¢ OyHpernoM BBIKUIBIBAIOT 32 OOPT U CIEISAT
3a TeM, 4TOOBI OH He 3amyTajics. OObIYHO TOMOYH MPaBOTO SKOPS KpacAT B Oeblil (MK 3€JIeHBIN)
I[BET, a TOMOY# J1eBOro sikops — B KpacHblil. [IpumeHeHne ToMOys momoraer HalWTH SIKOpb B
cllydae ero nNoTepu WK 3aCTPEBAHUS B TBEPAOM KAMEHHUCTOM I'PYHTE.

Oo6opynoBanmue:

WHCTpyMEHTHI 1 IPUOOPHI MaIOi MEXaHU3AIUN

TpeGoBanus kK 0TYETY 10 MPaKTHYECKOI padore:

5. Kak nepepacnpenensitoTcst CUiIbl MOIEP>KaHUs PU [TONaJaHuU KOPITyca Cy/1Ha Ha BOJIHY?
6. Kak MoxxHO n36exaTh mporuda nim nepernda Kopryca cyJHa U cieMuHra?

Kpurepun ounennBanms:

«2» - IOMyIIEHBI CYIIECTBEHHbIE OINOKH, TOKa3aBIINE, YTO KypCaHT HE BiaJleeT 00s3aTeIbHBIMU
3HAHUSMH IO JTaHHOW TeMe B MOJHOH Mepe; paboTa mokaszalia MoJIHOE OTCYTCTBHE Y ydallerocs
00s3aTeNbHBIX 3HAaHUN U YMEHUH 10 IPOBEPSEMON TEME.

«3» - nomyuieHsl 0oJiee 0HOM OMMOKH WM ABYX-TPEX HEAOUYETOB B BBIKJIAJKAX MM MPOrpaMMe,
HO KYpCaHT BJlajieeT 0043aTeIbHBIMH YMEHUSIMHU 110 IPOBEPSIEMOI TEME.

«4» - pa0boTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBaHMS IIAroB PELICHUs HEAOCTATOUHBI (€CiIn
yMEHHE 000CHOBBIBATH PACCYKJIEHUS HE SIBISUIOCH CTIEUaIbHBIM O0BEKTOM ITPOBEPKU
«5» - paboTa BBINOJIHEHA MTOJIHOCTHIO, B TEOPETUYECKHUX BBIKJIQJKaX U PEIICHUSIX HET MPoOeIoB U
OIIMOOK, B TEKCTE MPOTrpaMMbl HET CHHTAKCUYECKUX OIIMOOK (BO3MOXKHBI OJJHA-/IBE Pa3IHyYHbIE
HETOYHOCTH, OIUCKHU, HE SBIAIOLIMECS CJIEJCTBHEM HE3HAHUS WM HETNOHHUMAaHUs y4eOHOro
marepuana
CnHcoK HCI0JIb3yeMOil JINTePaTyphbl:

1. Teopus u ycrpoiictBo cynHa: yueonuk / b.I1. Koporkos, A.A. Epmios, A.M. BosipuHoB u
JIp.;T0T 0011, peA. a-pa TexH. Hayk, mpod. C.}O, Pa3zBozoBa. — CII6.: M3narenscTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 4

Tema: LHlnrono4yHoe ycTpoicTBo

Heab npakTH4ecKOro 3aHATHS:
— 3aHTHE HAIPaBIEHHO HA POPMHUPOBAHUE KOMITETCHIINN;
— 3aKperieHue, YriryoJieHue TeOPETUUECKUX 3HAHUN MPU U3yUEHUH CBAPHBIX COETMHEHUI;
- Pa3BUTHC HABBIKA CaMOCTOSITCIILHON ACATCIBHOCTU IIPU MPOBCACHUN O6H_[I/IX HUCHOBITAaHUN
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HAa HEMPOHHUIIAEMOCTh M TEePMETHYHOCTh, HABBIKOB II0 HCIOJB30BaHUIO TIPUOOPOB |
WHCTPYMEHTOB MaJIOH MEXaHU3AIIHH.;
OO0yJarmuiics J0KEH
YMETh:
— MPUMEHSTH HHPOPMAIIUIO 00 OCTOMYUBOCTHU CYy/IHA, JMArpaMMax, YCTPOUCTBaxX
3HATH:
— OCHOBHBIE KOHCTPYKTHUBHBIC JICMEHTHI CYHA
OcBauBatorcs ymenus 1 3Hanus B coorserctBuu ¢ @I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK-09IIK 2.2.
Bpemsi BbINOJIHeHHSI: 2 aKa[EMUYECKUX Yaca
Conep:kanue padoTbl, AJITOPUTM BbITIOJIHEHHS:
[IInronnoyHoOE yCTPOMCTBO
B ero cocraB BxomiT: - criacarensHble nurronku. Bmemaror ot 10 mo 150 yenosex. CHaOxeHue
IUTIONIOK: BECJ]a, Mapyc, MayTa, IJIaBy4Ydid SIKOpb, JBa TOMOpa (B HOCY M KOPME), MacCisIHBIN
dboHaph, COUYKH, 3KHUTAIOLIUECS Ha BETPY, BeApa C YeplakaMH, OCYIIUTENbHBII Hacoc, 3amac
MPECHOM BOJIbI, TPOBHU3UHU, PHIOOJIOBHBIC MPUHAJICKHOCTH, aNTE4yKa, TPEJKHU, CKIAJHONW HOX,
KOMITAac, MUPOTEXHUKA IS MOJa4l CHUTHAJIOB OCICTBHUS — CUTHAJIbHBIC PAaKeThI, (pasbmideiiepsr,
JTBIMOBBIC IIAIIKH, (OHAPH, CHTHAILHOE 3ePKAJIO.
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- paboune nuToNKU. BMemarT Bcero HeCKOJIbKO YeJIOBEK U CIIYKAaT I CBSI3U C OEPETOM UITH C
CyJlaMH, CTOSIIIMMH Ha peiizie, 3aBOAKH BCIIOMOTATENIbHBIX SIKOPEH U IpyTrux paboT OKOJIO CyIHA.
- IUTOTHI U Karicyibl. [1710ThI ObIBAIOT K€CTKUMHU U HaJyBHBIMU. JKecmkue U3 JIETKUX CIJIaBOB U
IUIACTMACC MOTYT OBITh UCIIOJIb30BaHBI JTF000M CTOPOHOM. J{J1s1 3TOr0 BHYTPH HETO € ABYX
CTOPOH UMEIOTCS CKaMbU JUUISl CUJICHUS, TyTHU 1711 HATATUBAHUS TEHTOB, T€PMETUYECKUE KPBIIIKU
K JBOWHOMY JIHY, TJIe MOTYT XPaHHUTHCS 3amachl BOJbI, IPOBU3UH, TTp. BHYTpH U cHapy»xu 1miioTa
npeycMaTpuBaeTcsi 0OHOCHOI Jieep. HaodysHvle COCTOST U3 HECKOJIBKUX Kamep, KOTOpbIe
3aIOJIHAIOTCS CKAThIM ra30M (CMECBIO YTJIEKHUCIIOro ra3a ¢ a30TOM) U3 CIIeHalbHOro OajuloHa,
IIpUYEM 3aI0JIHEHUE MOXKET MMPOU3BOAUTHCS KaK Ha Maixy0Oe, Tak U Ha 1iaBy. B moxogHom
MOJIOKEHUH TUIOT XPAaHUTCS Ha nanyoe B crielualbHOM KOHTelHepe. BmectumocTs miiora ot 6
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1o 20 yeoBeK.

/ o6l B // Kapkac ruiora

CriacarenbHBEIA HAYBHOM IJIOT

1 — sxonmoit Tpan; 2 — naasyumi aKope; 3 — HanysHoe OHMwue; 4 — WITOPKA BXOOa; 5§ — cwmr-
HANBHBIA OroHbL; 6 — OBOMHOM TeHT; 7 — sonocGopHMK; § — rasoewmit Gannon B vexne; 9 —
NycKosoM NuHe; 10 — sopobannactHmi kapman; 11 — neep; 12 — HanypHOE cHaeHbe; 13 —
HanyeHas ayra; /4 — kaMmepa nnasyuecty; 15 — 6ykcmpHoe npucnocobnenme; 16 — 6aHka

- nuttoniOanku. [IpegHazHaveHbl s CycKa MUTIOTOK. BBIBalOT MOBOPOTHEIE, 3aBATMBAIOIINECS U
rpaBuTaninoHHble. Hambomnee mpocTeie — nogopommsbie: 3TO IBe OJUHAKOBBIE U30THYTHIE OAJKH,
pacmoIoKeHHbIE MEX 1y OOPTOM H IITIONKON; PACCTOSHUE MEX Y HUMU MEHBIIIE ITHHBI IIUTFOTKH,
IMO3TOMY BLIBAJIMBAHWEC HUIIONKW IMPOU3BOAUTCA B HECKOJIBKO 3TAIlOB: CHadala BBIBOJAAT OJUH
KOHEII, 3aTeM pa3BOPAUYMBAIOT MUTIOMOATIKHU TaK, YTOOBI MOXKHO OBLIO BBIBECTH APYTOM KOHEI. ITO
TpeOyeT OOoNbIIMX 3aTpaT BPEMEHM U CWJ, T.K. BCE MAaHUNYJSLUU MPOBOAATCA BpyuHyro. Mx
UCIIOJNIB3YIOT, KaK MPaBUIIO, JAJIsl pab0YHX IUTIOTIOK. 3aganugaroujuecs UTIONOAIKN TaKKe TapHEIE,
OBIBAaIOT Pa3HOW KOHCTPYKIUHU, HO BCE OHM XapaKTEpPHbI TEM, YTO NPHU BBHIBAJMBAHUHU 32 OOpT
JOJIKHBI IOBOPAYMBATHCSI BOKPYT TOPU3OHTAILHOM OCH, JIJISl YETO UCTIONB3YIOT BUHTOBOM MTPUBO/I.
llanee CIIyCK HIJIIONKHA IMPOHU3BOAUTCA BPYYHYIO C HMCIIOJIB30BAHUEM TOPMO3HBIX BBIOIICK.
OO0ecmeunBalOT JTOCTATOYHO OBICTPBI  CIOYyCK, HO TPEOYIOT 3HAYUTENBHBIX  YCHIIHA.
['paBuTaIIMOHHBIC MUTIOMOANTKHA OOECIICYMBAIOT BHIBAIMBAHUE IUTIONKK 32 OOPT IMOJ JEHCTBUEM
coOCTBEHHOTO Beca M Beca IUTonOanku. [ITIonKy MOXKeT CIyCTUTh OJUH YEJIOBEK 3a 2 MUH.
Paznnuarot CKaTbIBAKOIHUECA YU APHUPHBIC I'PABUTAIIMOHHBIC [IUTFOITOAJIKH.

OobopynoBanue:

HNHcTpyMeHTHI U MPpUOOPHI MaNIOi MEXaHU3ALUN

TpeGoBanus Kk 0TYETY IO MPaKTHYECKOI padore:
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7. Kaxk nepepacrnpeneistoTcs: CUibl OAAEP>KaHUs IPY [TONalaHu1 KOPILyca Cy/1Ha Ha BOJIHY?
8. Kak moxxHO n30exaTh nporubda uiam neperuda Kopiryca Cy/iHa U ClIieMUHTa?

Kpurepun onennBanus:

«2» - IONYIIEHBI CYIIECTBEHHBIE OIMOKH, TIOKA3aBILUE, YTO KYPCaHT HE BJIaJeeT 00s3aTeIbHBIMU
3HAHUSAMU TI0 JIaHHOM TeMe B MOJIHOM Mepe; padoTa mokasaja MoJIHOe OTCYTCTBUE Y ydalllerocs
00s3aTeNbHBIX 3HAHUN U YMEHUH 110 IIPOBEPSIEMOI TEME.

«3» - nonyuieHsl 6oJee OAHON OMIMOKHU UK ABYX-TPEX HEJ0YETOB B BBIKJIAJIKAX WM IPOrpamMMe,
HO KypCaHT BJIaJieeT 003aTeIbHBIMH YMEHUSMHU T10 IIPOBEPSIEMOIl TeMe.

«4» - paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHHUS IIArOB PEHICHHs] HEJIOCTATOYHBI (€Ciu
yYMEHHE 000CHOBBIBATh PACCYKACHHUS HE SABISIIOCH CIICIIHATIBHBIM 00bEKTOM MTPOBEPKH

«5» - paboTa BBHINIOJHEHA MMOJHOCTHIO, B TEOPETUYECKUX BBIKJIAJIKAX U PEIICHUSAX HET MPOOEIIOB U
OLIMOOK, B TEKCTE MPOTPAMMbI HET CHHTAKCHUYECKUX OLIMOOK (BO3MOKHBI O[HA-ABE PAa3JINYHbIC
HETOYHOCTH, OMMCKHU, HE SBIISIIOIIMECS CIEACTBHEM HE3HAHUS WIM HEMOHUMaHHUS y4eOHOro
marepuaina

CnHcoK HCI0JIb3yeMOil JINTepaTyphbl:

1. Teopus u ycrpoiictBo cynHa: yueOnuk / b.I1. Koporkos, A.A. Epmios, A.M. BosipuHoB u
Ip.;10A 001, pen. A-pa TexH. Hayk, npod. C.FO, Pa3Boszosa. — CII6.: M3naTenbeTBo «ApT-
Okcnpeccy, 2018. — 452 ¢.— ISBN 978-5-4391-0352-2.

IMPAKTUYECKAS PABOTA Ne 5

Tema: BykcupHoe ycTpoiicTBO
Leap npakTH4Y€CKOr0 3aHATHSA:

— 3aHTHE HAIPaBJIEHHO HA (OPMUPOBAHUE KOMIIETEHIIN;

— 3aKperieHue, yriayOieHne TEOPEeTUYECKUX 3HAaHUM IPU U3YUEHUH CBAPHBIX COCIUHEHUM;

— pa3BUTHE HABBIKM CaMOCTOSTEJIBHON JI€ATEIbHOCTH MPU MPOBEJICHUN OOLIMX MCIBITAHUN

Ha HENpPOHUIIAEMOCTh M TIe€PMETUYHOCTh, HABBIKOB I10 KCIOJB30BAHUIO NPUOOPOB H

MHCTPYMEHTOB MaJIO¥ MEXaHMU3alHH.;
OOyuaromuiics: JOKEH
YMETB:!

— TOPUMEHSTH HH(OPMaLIHIO 00 OCTOWYMBOCTHU Cy/IHA, IUarpaMMax, YCTpOHCTBaxX
3HATB:
— OCHOBHbIE KOHCTPYKTHBHBIE AJIEMEHTHI CyTHA

OcBauBatorcs ymeHus u 3Hanus B cootBercTBuu ¢ @I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK - 09
BpeMmsi BbINOJIHEHUsI: 2 aKaJleMUYECKHX Yaca
Conep:xanue padoThbl, AJATOPUTM BbINOJIHEHHS
Bbykcupnoe ycrpoiictBo. Ero HazHaueHue, yxoJ1 3a OyKCHPHBIM TPOCOM.
JIro6oe cyaHO B c/ieACTBMU aBapUU WJIM HHBIX YpPe3BbIYAaiHBIX 00CTOAATEIbCTB MOKET
0Ka3aThCH He B COCTOSIHMH OCYIIECTBJISATh CAMOCTOSITEIbHOE IIJIABaHNE U eMy NoTpedyercs
OykcupoBKa. BykcHpHOe yCTPOHCTBO JaeT BO3MOKHOCTh MCII0JIb30BATh CY/IHO B KaYecTBe
OyKcHpa MM caMoMYy ObITh B3SITBIM Ha Oykcup. Jleqokoubl, cniacatenu, cenaabHble
OyKcHUpYOLIHE Cy1a HMEKT cllelHAJIbHbIe OyKCHPHbIE YCTPolcTBAa. B HUX BXOAAT:
OyKcHpHBIe Je0eKH, TAKH, APKH, KHEXTbl, OUTEHIH, TPOCHI, KJII03bI U Ipyrue
npucnocodaenusi. Bokpyr pyoku, HaACTpPOMKH, KOMMHICA TPIOMA.
BykcupHoe ycTpoiicTBO CyIHA UCTIOJIB3YETCs ¢ KOPMBI, €CIIM CyIHO OyKCHpYIolee, U ¢ Hoca —
ecnu cyaHo Oykcupyemoe (puc. 1). OHo mpenctaBisier coOoit nBe Oparu, Kakaash U3 KOTOPBIX
COCTOUT U3 IBYX IIKeHTenel. Kaxas Opara KpenuTcs TakenaKHbBIMUA CKOOaMH K ape OyKCHPHBIX
00yXOB, pPacmoJIO)KEHHBIX COOTBETCTBEHHO Ha Oake U toTe. K mKkeHTesIM HOCOBOW M KOPMOBOM
Opard ¢ MOMOIIBIO CIEHUATBHOTO y371a A Kpenurcs OYyKCHPHBIH TPOC, KOTOPBIA BBIBOJUTCS
COOTBETCTBEHHO B HOCOBOM WJIM KOPMOBOW MaayOHBIN Kir03. Y3en KpersieHus (puc. 2)
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OYKCHPHOTO Tpoca K Opare coCTOMT U3 OyKCHUPHOTO TJIarojib-raka M TaKeIaXHBIX CKOO. ['aross-
rak obOecreuyrBaeT B CIy4yae OINACHOCTH OTAady OyKCHPHOTO TpOca, HaXOMISALIETocs IOJ
Harpy3Koi.

P uc.1. BykcupHoe ycTpoiicTBO cyAHAa:

1 — namyGHBbIe KIIt03bI; 2 — OYKCHPHBIN TPOC;

3 — mkeHTenu; 4 — cKoObl; 5 — 00yxH

4

/ 39"
;A 10- :

)
Puc. 2.. Kpemiienue 6ykcupHoro tpoca k opare (y3zexa J):

| - OykcupHbIii TPOC; 2 — cKOObI; 3 — IJIaroJib-rak;4 —
LIKEHTeJIb

1. JInuaa OyKCHPHOHM JMHUW NMPUHUMAIOT paBHOU 2,5 — 5,5
JUINHBI OyKCUpPyeMO-

ro cyaHa. Benercs mocrostHHoe HaOmonenue. Hepomyctumo
npu OyKCUPOBKE

BBIXO/I U3 BOJIbI OyKCUPHOTO TpOCa.

2. Jlna npeioXpaHeHus Tpoca OT IepeTHpaHus Ha yriax pyoku,
KOMUHI'CA [TO/IKJIaJIbIBAIOT I€PEBSIHHBIE OpYyChsl, OpEeBHA.

3. B Mecrax npoxokIeHHs Tpoca uepe3 KII03bl, HOJ TPOC
MIOJIKJIaJIBIBAIOT IIPO-

MAacCJIEHbIE MAThI, IAPYCHUHY U T.JI.

4. Ileproguuecky Ha MaJIOM XOAY NOTPaBIMBAIOT OYKCUPHBIN
Tpoc Ha 1,5-2

metpa (2 paza B CyTKH ).

5. BykcupHbIe KHEXThI, OUTEHTH, KJTI03bl, TOJKHBI OBITh INIAAKUMHU, 0€3 TpellnH,

3ayCeHUI], KOTOPbIE MOT'YT IIOBPEAUTH TPOC.

6. ITo okoHUaHHIO OYKCHPOBKH OYKCHUPHBINH TPOC MPOMBIBAIOT PECHOM BOOH,

1OCJie BBICIXaHUS OOUIIBHO CMa3bIBAIOT TUPOM (TaBOT + rpadur) u

HaMaThIBAaIOT Ha BBIOIIKY MJIM YKJIA/bIBAIOT B OyXTy. 3aKpbIBAIOT YEXJIOM.

7. B coorBercTBUU [1TD — e3xeMeCSIUHO CTapyI0 CMa3Ky OYHUIIAIOT U 3aMEHSIOT

HOBOM.

BykcupHBIM yCTpPOHCTBOM Ha3bIBAETCS KOMIUIEKC U3IEINNA U MEXaHU3MOB, 00eCIIeUrBaIOIIHMA
CYJHY BO3MOXHOCTb OyKCHPOBATh JIpyrHe cyaa (J1n0o WHbIE MIIAaBCPEACTBA) UM UIATH Ha
Oykcupe camomy.

B cocTaB 0yKCHPHOIO yCTPOHCTBA Cy10B BXOJAT:

- BykcupHsie Tpochl; - BykcupHbIe 1Ie0eIKU C 3IEKTPUUECKUMH UM THIPABINUYECKUMHU
MPUBOJIAMH C aBTOMAaTHUYECKUMHU PETYJIATOPaMU HATSHKEHUS TPOCca M TPOCOYKIIaIUYUKaMU.
BykcupHslii Tpoc 3akperuieH Ha 6apabane nebeKu. KoTopasi 00eceunBaeT MOCTOSHHYIO
OYKCHPHYIO TSIy U aBTOMAaTHYECKH IMOTPABIUBAET WM MOJOUPAET TPOC B CIyUyae MPEeBbIIICHUS
WIM CHUKEHMS YCTAaHOBJIEHHOW CHUJIBI TSTH.

- BykcupHbie raku - HE0OXOAMMBI 711 TOT0, YTOOBI MO’KHO OBUIO B JIF000I MOMEHT OBICTPO
0TIaTh OYKCHPHBIH TpoC.

Ha coBpemeHHBIX OyKcupax UCHOIb3YIOT OYKCUPHbIE 2AKU C MEXAHUYECKUMU
2UOPABIUYEeCKUMU 3AME0PAMU, UTO TIO3BOJISIET OCYIECTBIISITh PYUHYIO, AMCTAHLIMOHHYIO WIH
aBTOMAaTHUYECKYIO OT/lady Tpoca.

TI'aku 0OBIYHO 3aKPETIIICHBI HA CHEYUATNbHOU OYKCUPHOIL Oy2e TaK, YTO MOTYT CBOOOTHO
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MepEMEIATHCS TTO HEM.

- BykcupHBbIe apKM — 3TO METAJUIMYECKHE TYTH, YCTAHOBJIEHHBIE MTONEPEK KOPMOBOW MaTyObI
ot 6opra 10 OopTa Oykcupa. OHM NpelHa3HAuEHBbI AJIS 3aIUUTHI JII0/IEeH, U MaTyOHBIX YCTPONUCTB
0T OYKCHUPHOTO Tpoca.

- BykcupHbIe KHeXThl M OMTEHI'M CIIyXaT AJIs KpeIUIeHns: OyKCUPHOTro Tpoca

- Boromkn n 0aHKeThI 15l XpaHEHUs1 OYKCHPHBIX TPOCOB

[ToMuMO BBILIE IEPEUHUCITIEHHOTO UCTIONB3YIOTCS 2IeMeHMbl AKOPHO20 U U8APMOEHO20
yempoticmé (1NN, SKOPHBIE LIENHU, KHEXTHI U T.I1.).

CyuiecTBYIOT TPH OCHOBHBIX CII0C00a OYKCHPOBKH - B KIJIbBAaTep, OOPT 0 OOPT (J1arom) u
TOJIKAHUEM.

Bun GyKCHpOBKH TOJKAHHEM OCYIIECTBISETCS TOIBKO PEYHBIMHU U O3EPHBIMH CyJaMU.
BykcupoBKYy J1arom npou3BOJAT B OCHOBHOM 1pu HYMPUNOPMOGLIX ONEPAYUSX.

[Tpu cioco6e OyKCHPOBKH JIArOM JTOCTUTACTCS XOPOIIask YIPaBIsSEMOCTh, YTO OYE€HBb BaXKHO B
YCIIOBUSIX OIpaHHMUYEHHOM aKBaTOPUHU HOPTA.

Hauboiee mpocTsIM U B TO K€ BpeMsi HanboJee pacpoCTpaHEHHBIM ClIOCO00M OYKCHPOBKH
SBIISIETCSA OYKCHPOBKA B KHJIbBaTep - OyKCHPOBKA C 2aKa, Koria OyKCHPYIOIee CyTHO TSHET 3a
coboii Oykcupyemoe, Korja OyKCHp HECKOIbKMMM IIBAPTOBHBIMU KOHIIAMH 3aKPEIUISIOT Y
6opra. B aToM citydae cyaa COeAMHSIOTCS JITUHHBIM THOKMM TPOCOM, KOTOPBIH ITOAAeTCs C
KOPMBbI OYKCHPYIOLIEro Cy/IHa Ha HOC OyKCUPYEeMOro.

Cnyuaitnvle OyKkcupoeounble onepayuu 1o CIaCeHUIO a8aputinHblx ¢y008 BBIIOIHIIOTCS
TPAHCHOPTHBIMH CyJIAMH WIH OYKCUPAMU-CRACAMENAMU.

B sTOM citydae kanuTaH OyKCHPYIOLIEro Cy/iHa Ha MECTE PelaeT BCe BOIPOCH OpraHu3aluy 1
npoBeieHUs] OyKCHPOBKH, a TAKXKE MPOBOJUT HEOOXOAUMBIC PACUETHI.

Tpancnopmnupule cyoa He UMEIOT CREYUATLHBIX OYKCUPHBLIX yempoticme, HOo 1o [IpaBuiam
Perucrpa oHM J10/ZKHBI HMeTh OYKCHPHOE YCTPOICTBO, COCTOsAIIIEE:

- U3 IByX nap OYKCUPHBIX KHEXTOB B HOCOBOI YacTH Cy/IHA

- ¥ IByX TIap TaKWX )K€ KHEXTOB B KOPMOBOMW YaCTH CY/IHA,

- KJIF030B U OYKCHUPHBIX TPOCOB.

Ha 00b1aHOM TpaHCTIOPTHOM CyZIHE OYKCHUPHBIE TPOCHI, Pa3INYHbIEC TIPUCTIOCOOICHUS JIIS
OykcupoBKHU (Oparu, HIKEHTEIs, 3aKUMBI U T. I1.) BXOJAT B A8aputinbili 3anac cyoHd.

Bce OykcupHOe BOOpYyKeHUE TOTDKHO OBITH BCET/Ia B ITOJTHOM TIOPSIIKE M COXPAHHOCTH.
Bykcupnuie mpocel cnenyet XpaHUTb B JIETKOJIOCTYIHBIX MeCTaX, IJie OHU HE MOTYT
MOJIBEPTaThCs IOpUe.

CKoovl, manpenst cmonopoeg, 3axcumpl JJ0JIKHBI ObITh PACXOKEHBI M CMa3aHbI

He pa3permaercs nonb30BaThCs 4acTAMU OyKCHPHOTO BOOPY KEHUS ISl KAKUX-TTMOO0 MHBIX
LEJIEH.

Bce OykcupHOe BoOpyskeHHe 0053aTEIbHO MEPUOTTISCKHA OCMATPUBAIOT, 3aMEHSISl YacTH, B
KOTOPBIX OOHApY’KEHBI 1e(EKTHI.

Ckobbl, 2axu, maapensi CMonopos 3aMeHsIFOTCS TPU 00HAPYKEHUH y HUX TPEIUH, OYKCHPHBIE
TPOCHI,— €CJIM y HUX Ha JUIMHE, paBHOW BOCBMH JIMaMeTpam, oBpexeHo cBbiie 10%
TIPOBOJIOK.



Pucynox Bykcupnoe ycmpoticmso cyouna — Oykcuposuwura: 1 — oOykcupuwiii mpoc; 2 — msaexui
Kpawuey,; 3 — OyKcupHulil K103, 4 — OykcupHnas apka, 5 —oumene; 6 — Oykcuprnas nebeoka, 7 —
OyKkcupnblil 2ax, 8 — nocon; 9 - bOykcupnas oyea

Mmuorue OyKCHPBI HUMEIOT ABTOMATHUYECKYIO OYKCHpHYIO nebenKy.
B srom cimyuae OyKCHpHBIM TpOC 3aKpeIUISIOT HE Ha Trake, a Ha OapabaHe JieOeIKu.
JleGeika MMeET CIIeMAIbHOE YCTPOWCTBO, aBTOMAaTHUECKU PETYJIHPYIoIee HaTsHKeHne Tpoca. B
cllydae yBEIIMYCHUS TATOBOTO YCUJIMS, a TAKXKE MPH PA3JIMYHBIX PhIBKaxX jieOeaKa MOTPABIUBACT
HEMHOTO TPOC, YeM JTOCTHUTACTCSI CMSATYCHUE PHIBKOB. [Ipy YMEHBIIICHHH TATOBOTO YCHIIHS TPOC
ABTOMATUYECKU noj0upaercs.
K OykcupHOMy yCTpOMCTBY TakKe OTHOCATCS OyKCHpHBIE OWTCHTM ©  KPaHIIBL.

burenr - YyT'YHHadA WK CTaJlbHaA TYM6a, npeaHasHa4YCHHasA IJId KPCIIJICHUA 6YKCI/IpHI>IX TPOCOB.
YcranoBka BIOJIb KaXX10I'0 6opTa ABYX - TPEX OMTEHIOB WU MPOYHBIX KHEXTOB

TpeGoBanns kK OyKCHPHOMY YCTPOHCTBY Cy/A0B

bykcupnoe YCTPOWCTBO BCerga  JOJDKHO OBITh B HUCIPAaBHOM  COCTOSHUHU.
Bce neranu OyKCHUpHOTO yCTpoOWicTBa CJeIyeT OCMaTpuUBaTh TMepea  KaKIOM MOpPCKOM
OYKCHUPOBKOIA.

[Tpu oOHapy>XkeHUU TPEIIUH B JETalsIX OYKCUPHOTO YCTPOICTBA MX HAJ0 HEMEJIEHHO 3aMEHUTh.
Oco0eHHO BHHMATENBHOTO yXOJla TpeOYIOT aBTOMAaTHYECKHE U TOJyaBTOMATHYECKHE TaKH.
PerynsipHast ouncTKa OT rpsi3u ¥ CMa3Ka ATHX FaKOB ellle He 00eCTIeYnBal0T UX HA/ICKHOU pabOTHI.
H€06XOI[I/IMO Tpymueca 4YacTu ABTOMATUYCCKUX TaKOB NEpUOANYCCKU  paCXaXKMBaTh.
Jnst yJUTMHEHUsT cpoka CITy>KOBbI CIIeyeT He peke pa3a B Mecsll CMa3bIBaTh OYKCHPHBIE TPOCHI
MalIMHHBIM MaciaoM. [Ipu XpaHeHHH TpoC HajO 3aKpbIBATh MAPYCHHOBBIM YEXJIOM, KOTOPBIM B

COJIHEYHYIO MOTOTy HEOOXO0AMMO CHUMATh UL POBETPUBAHMSL.
Urobbl mpu OYKCHPOBKE TPOC HE MEPEeTUpANCs B KII03€ WM APYTUX MeCcTax HU3JIOMa, €ro
pEKOMEHAYETCA B ITUX MecTax KJICTHEBATh.

[Tpu Hanmuuuu B OYKCHUPHOM TpOCE€ Ha JUJIMHE, PaBHOM BOCBMHU €ro JUameTpaMm, JOMHYBIIMX
IPOBOJIOK B KonnyecTBe 6osiee 10% ux obuiero yucia Tpoc HEOOXOIUMO 3aMEHUTb.
OobopynoBanue:

HHCTpyMEHTBI ¥ TPUOOPHI MaJIOM MEXaHU3aluu

TpeOoBaHus K 0TYETY IO NPAKTHYECKOH padore:
Kaxk nmepepacrnpeaensroTcst CUiIbl TOAISP KaHus TIPH MONaJaHUu KOPITyca Cy/THa Ha BOJIHY?

Kax moxHO n36exaTh mporuda uiu neperunda Kopiryca CyHa U ClIeMHHTa?


https://ic.pics.livejournal.com/7dogs/31502364/2520249/2520249_original.jpg
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Kpurepum ouennBanmus:

«2» - IOMyIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKAa3aBIlIKe, YTO KypCaHT HE BiIaJeeT 003aTeIbHbIMU
3HAHUSIMH 10 JIaHHOW TeMe B TMOJHOHM Mepe; paboTa MoKas3ajia MOJHOE OTCYTCTBHE Y YYaIIerocs
00s13aTeIbHBIX 3HAHUH M YMEHHM 110 TTPOBEPSIEMOM TEME.

«3» - monymieHsl OoJIee OHON OMMOKY HITH JIBYX-TPEX HEJOYETOB B BBIKJIAJIKAX HIIU TPOTpaMME,
HO KYpCaHT BiajieeT 00s3aTeIbHBIMH YMEHHUSIMH 110 IPOBEPSIEMOM TEMe.

«4» - paboTa BBITIOJIHEHA IOJIHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (ECIH
yMeHHe 000CHOBBIBATH PACCYKJICHUS HE SIBISUIOCH CIIeUaIbHBIM O0BEKTOM IIPOBEPKU
«5» - paboTa BHITIOTHEHA MMOJTHOCTHIO, B TECOPETUUYECKUX BBIKJIAJIKAX M PEIICHUSX HET TPOOEIIOB U
OIIMOOK, B TEKCTE MPOTrpaMMbl HET CHHTAKCUYECKUX OIIHUOOK (BO3MOXKHBI OJJHA-/IBE Pa3IHyYHbIC
HETOYHOCTH, ONHUCKH, HE SIBIIAIONIMECS CIEACTBUEM HE3HAHUS WJIM HENOHUMAaHUs Y4eOHOro
marepuana
Cnucok ucnoJib3yeMoii JJureparypbl:

1. Teopus u yctpoiictBo cyaHa: yuebuuk / B.I1. Koporkos, A.A. Epmos, A.M. bosipuHos u
Ip.;TI0A O0II. pea. n-pa TexH. Hayk, npod. C.1O, Pa3ro3osa. — CII16.: M3xarenbcTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.

MNPAKTHYECKAS PABOTA Ne 6

Tema: I'py3oBoe ycTpoiicTBO
eab NpaKTHYECKOT0 3aAHATHS:
— 3aHATHE HAMPaBJICHHO Ha (HOPMHUPOBAHHE KOMIIETECHIINH;
— 3aKpeIIeHHe, YriIyOJieHue TeOPETUUECKUX 3HAHUN MPU U3yUYEHUH CBAPHBIX COCTUHEHUIA;
- pPa3BUTHE HABBIKM CAMOCTOSITEIILHON JEATEIHLHOCTH TP MIPOBEACHUH OOIIMX UCTIBITAHUN
Ha HEMpPOHUIIAEMOCTh M TIe€PMETUYHOCTh, HABBIKOB I10 KCIOJB30BAHUIO TPUOOPOB H
WHCTPYMEHTOB MAJIOM MEXaHHU3aLINH.
OOyyaromuiicst 10JKeH
YMETh:
— TPUMEHSTH HH(OPMALIHIO 00 OCTOWYMBOCTHU Cy/IHA, IUAarpaMMax, YCTPOHCTBaxX
3HaTh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyHA
OcBauBatorcs ymeHus u 3Hanus B cootBeTcTBUH ¢ @I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2.

BpeMmsi BbINOJIHEHUsI: 2 aKaJIeMUYECKHX Yaca

Conep:xxanue padoThbl, AJATOPUTM BbINOJIHEHHS

['py30BBI€ ycTpOHCTBa CITy>KaT JJIsl BBINOJIHEHUS Ha Cy/1ax MOIPY30UHBIX U Pa3rpy304HbIX
orepanuil CyJJOBbIMU CPEACTBAMH.

OTH yCcTpoHCcTBA MPUCTIOCOOIEHBI AJIsl TPY30BBIX ONEPALNi ¢ TeHEPAIbHBIMU, CHIITYYHMMH WU
KUAKUMU Ipy3aMu. DKOHOMUYECKH BBINOJJHO IPY30BbIE OIEPALlMU Ha CYAaX IPOU3BOJUTD
Pa3BUTHIMH U MOLTHBIMU IOPTOBBIMH CPEACTBAMHU, OJIHAKO MHOT/Ia CyJaM MPUXOAUTCS IPy30BbIe
olepanyuy COBEPIIATh Ha PEiie NN Ha IPOMBICIIE, B OTKPBITOM MOpPE, UJIU J1aX€e U B NOPTY, I€
MOPTOBBIE CPECTBA UCIIOJIB30BaTh Helenecoo0pa3Ho. i ATUX cilydaeB KaXa0€ CYJHO JOKHO
UMETb COOCTBEHHOE I'Py30BO€ YCTPOUCTBO.

Cyna, nepeBo3silye reHepalbHbIe IPy3bl, HMEIOT IPY30BbI€ YCTPOICTBA, B KOTOPHIE BXOIST
HOObeMHbIE KPAHBL UNU 2PY308ble CIMpebl C TAKETaXKeM, C TPy30BBIMH JieOeKaMH U CpPeJICTBa
BHYTPUTPIOMHON MEXaHHU3ALNU.

Ha cynax, npeHa3HaueHHBIX 1715 IEPEBO3KH CHIIYYMX I'PY30B, IPY30BbIE YCTPONCTBA COCTOST
U3 NHEEMONO2PY3UUKO8, IEHMOYHBIX UU KOBUOBIX MPAHCNOPMEPOE WIN IPYTHX CIIEHUAIBHBIX
ycTpoicTB. Ha OOJIBIIMHCTBE TaKUX Cy/I0B HE CTaBIT COOCTBEHHBIE IPY30BbIe YCTPONUCTBA, TaK
KaK OHM IUIaBaIOT Ha ONPE/IEICHHBIX JIMHUAX, Ha KOTOPBIX TPY30BbIE ONEPALUU TPOU3BOIATCS
OeperoBbIMH, CHEIMATIBHO MPUCTIOCOOIEHHBIMU YCTPOMCTBAMH.
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K rpy30BbIM yCcTpoiicTBaM HAIMBHBIX CYJ0B OTHOCSITCSI HACOCHI , 3aNOPHAsL U NepeKIouanuas
apmamypa u 2py3o08vie mpyoonposoosi. B MOPCKUX miepeBo3Kax mpeoliaaatoT reHepaibHbIe
Ipy3bl, IOATOMY PACCMOTPHUM I'PY30BbI€ YCTPOIICTBa, yCTaHABIIMBAaEMbIE Ha OOJIBIIMHCTBE
MOPCKHX CYJIOB.

I’ py3oevie cmpensi

['py30BbI€ CTpENBI UCTIONB3YOTCS /171 IEPEMEILIEHUS I'PY30B.

Puc. 5.18. I'py3oBas ctpena:
1 - cTpena; 2 - mauTa; 3 - GamMak mmopa; 4 - BEpTIIIor miopa; 5 - 00yx TONCHaHTa,
6 - 070K ToneHaHTa; 7 - TOMeHaHT; § - 00yX HOKa, 9 - rpy30Boii 6110k; 10 - mpoTuBoBec; 11 —
BepTiItor, 12 - rak; 13 - orTsikka; 14 - Tanu orTspkky; 15 - rpy30Boii mikeHTelb; 16 — HanpasIisiio
it 6110k; 17 - koHen k nebenke; 18 - rpy3oBas nedenka; 19 - manyOHbIil 00yx ToneHanTa; 20 -
KOHeII K KaHudac-0710ky; 21 - TpeyroipbHOE 3BEHO
Ctpensbl IensTcs Ha JIeTKUEe U TSHKEIOBECHBIE.
Jlezkue cmpenst UMEIOT TPY30MOBEMHOCTH 10 10 T, maxcenosecnwvie — cBoite 10 T.
Haubonee nmpocTast KOHCTPYKIIHS OAMHOYHOM JIETKOM IPpy30BOi CTpelbl OKa3aHo Ha puc. 5.18.
Crpensl  WMEIOT  psfl  TPEUMYIIECTB:  TPOCTBI W JACMICBBI,  JIOMYCKAIOT  paboTy
MaJIOKBaJM()UIIMPOBAHHBIM IIEPCOHATIOM, BO3MOKHA paboTa Ha peiiie mpu HeOOIBIION KauKe.
OpHaKo y TaKOW CTPENbl €CTh HEJIOCTATKH: CTPEITY C TPY30M MOXKHO TTOBOPAYMBATH OTTSKKAMH,
HO HENb3s U3MEHHUTH BBUIET CTPENbl C TPYy30M, TaK Kak Ha TONEHAHTE (C TMOMOIIbIO KOTOPOTO
U3MEHSETCS BbUIET) HET COOTBETCTBYIOIEH JIE0EIKH.
Bruter cTpenbsl MOXKHO M3MEHSATH 0e3 rpysa ¢ moMolbio OapabaHa (Typayku) JeOenku uepes
KaHH(]ac-6J10KH, TOBOPOT BPYUHYIO C TOMOIIBIO OTTSKEK, ObEM -J1€0€KOI.
OTO NPUBOAUT K TSXKEIION U MaJOMPOU3BOAUTENBLHON paboTe ¢ rpy3aMu (LUKI 4 - 5 MUH).
I'py3osvie kparol
Hcnonp30BaHrEe KPAaHOB MO3BOJIMIIO MPAKTUYECKU UCKITIOUUTH TSDKEJIbIE pyYHbIe paboThl pU
MIOTPY3Ke U BBITPY3KE, MMOBBICUTH TEMITBI TPY30BBIX pa0OT CYIOB C OOJBIITMM PACKPBITHEM.
B T0 e BpeMst KpaHbl SBJISIOTCS BEChbMa JOPOTUM TPY30BBIM YCTPOWCTBOM M HE MOTYT paboTaTh
IpU KpeHe WK Kauke 6osee 2°-3°, 4To 3HAUUTEIHHO OTPAaHUYMBAET UX UCIOJIB30BaHUE TIPU
TPY30BBIX OTepanusax Ha peijie (rpy30Boil 010K KpaHOB JKECTKO CBSI3aH CO CTPEINOi, MO3TOMY
NIKEHTENIb COCKAaKWBAET NPH HAKJIOHCHUH CyJTHA M KpaHa).
Haubonee pacipocTpaneHbl TOBOPOTHBIE CYIOBBIE KPAHBI, KOHCTPYKITUS KOTOPBIX MTOKA-
3aHa Ha puc. 5.20.
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Puc. 5.20. CynoBoii rpy30BOii KpaH.
1 - xonoHHa; 2 - IUIOIA/IKa TIOBOPOTHAS C IPUBOJIHBIMH MEXaHU3MaMH; 3 - MEXaHU3M
M3MEHEHHS BBUIETA CTPEIbI; 4 - MEXaHU3M MOAbeMa U OIyCKaHHs Ipy3a; 5 - KaOMHa mocra
ynpaBieHus; 6 - OTTSKKa CTPEIbL; 7 - TPY30BOH HIKEHTENb; 8 -cTpena; 9 - rak ¢ MpOTHBOBECOM U
BEPTIIIOTOM.
OOBbIYHO yCTaHABIMBAIOT OJMH KPaH Ha TPIOM. [ py30M015€MHOCTh TOBOPOTHBIX KPAHOB OT
HECKOJIBKUX JECATKOB JI0 HECKOJIIBKMX COTEH TOHH.
Kpanbl MoryT paboTtath B OJJHHOYHOM PEIKHME JIMOO OJHOBPEMEHHO (B «CHAPKe» ), IPU 3TOM
IPy30MOABEMHOCTD YBEIIMYUBACTCS B 2 pasa.
[1pu paboTe B «criapke» KpaHbl yCTaHABIMBAIOTCS MAPAIUIETBHO C YIPABICHUEM U3 Of-
HOM M3 KaOMH U pabOoTal0T CUHXPOHHO.
B 006b1uHOM pekume miatdopma pa3BopaunBaeTCs TaK, YTOOBI KX/l KpaH 00CITyKH1-
Ho Ha HEKOTOPBIX U3 ATHX CYZ0B YCTAHOBJIECHBI ITOTPY30-pa3rpy30YHbIE YCTPOWCTBA C
Jnenmounbimu mpancnopmepamu (puc. 5.23).

Puc. 5.23. I[lorpy304Ho-pa3rpy304Hoe yCTPOHCTBO C JIEGHTOYHBIMH TPAHCHIOPTEPAMH JIJIst
MIEPEBO3KH CHIITyYUX IPY30B
Cyna ¢ TakuMH yCTpOHCTBaMU MOTYT I'PY3UThCA-Pa3rpyKaThCsi B HEOOOPYAOBaHHBIX IOPTAX,
/1€ OTCYTCTBYIOT O€peroBble NEPErpy30UHbIE KOMIUIEKCHI.
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KoHcTpyKius u OTAeNbHbIC IeTaIH IPY30BbIX YCTPONCTB

a — JIETKOBECHOE TPY30BOE YCTPOMCTBO; b — TOTMICHAHTHBIN OamiMak u 0JI0K; ¢ — OCHACTKa
HOKa rpy30Boii cTpenbl; d — rpy3oBast jebeka; € — KperyIeHue IImopa rpy30Boi crpesnsl; f—
KpeIUICHHE BaHT K nainyoe; g — TsDKEIOBECHAas Ipy30Bas jiedenka; h — rpys3oBas crpena ¢
THIPOTIPUBOIOM; | — TSHKEJIOBECHOE IPY30BOE YCTPOMCTBO; | — pydHast TONICHAHTHAs JeOeIKa.
1 — tomeHaHT; 2 — TONEHAHTHBIN OJIOK; 3 — rpy30Bas cTpena; 4 — OTTKKA; S — Taju
OTTSDKKH; 6 — rpy3oBas Jebenka; 7 — kanudac; 8 — mKeHTenb; 9 — rpy3oBoii cronop; 10 —
[[EMIOYKa TOTeHaHTa; 11 — TpeyroibHOE COeAMHUTENIbLHOE 3BE€HO; 12 — Tpoc ToneHanTa; 13 —
rpy30Boii 0110k; 14 — kanatHbIi OapabaH; 15 — snekTpoaBurarens; 16 — peaykrop; 7 —
Typauka; 18 — BepTitor rpy30Boii crpensl; 19 — koHueBas oboiima; 20 — Tanper; 21 —
cko0a; 22 — 00yx; 23 — u3MeHEeHHE BbIJIeTa CTpebl; 24 — ruAPOUMINHAD; 25 —
TONEHAHTHBIE TalIH; 26 — (QyHAAMEHT Ipy30BOH CTpENbl; 27 — Ipy30BbIE TAJIH.
OobopynoBanue:

WNHcTpyMeHThI 1 puOOps! Malloi MeXaHU3aluu

TpeGoBanus K 0TYETY 0 MPaKTHYECKOI padoTe:
Kaxk nmepepacnpenensitorcs CUiibl OAAepKaHUS TIPH MOTaJaHUK KOPITyca Cy/IHa Ha BOJIHY?
Kak MoxHO n36exaTh nporuda Uiy neperuda Kopmyca cy/iHa U cieMuHra?

Kpurepun onennBanus:

«2» - IOTYIIEHBI CYIIIeCTBEHHbIE OIIMOKHU, ITOKA3aBIINe, YTO KYpPCaHT HE BiajJeeT
00s13aTeTbHBIMU 3HAHUSMH 110 TAHHOW TeMe B TIOJTHOHM Mepe; paboTa mokasaiia MmoJIHOe
OTCYTCTBHE y ydalierocs o0s3aTelbHbIX 3HAaHUH U YMEHHI 10 IPOBEPSEMOI TEME.

«3» - nomyuieHsl 60s1ee 01HOM OMMOKH UM IBYX-TPEX HEIOUETOB B BBHIKJIAAKAX WM
porpaMMe, HO KypCaHT BJIaJIeeT 00s3aTeIbHBIMU YMEHUSIMHU TI0 TIPOBEPSEMOI TeMe.

«4» - paboTa BBIIOJIHEHA MTOJTHOCTHIO, HO 0OOCHOBAHUS I11ar0B PEIIEHUs] HEIOCTATOUHBI (€CIIH
yYMEHHE 000CHOBBIBATh PACCYKACHUS HE ABISIIOCH CIIEIMATbHBIM 00bEKTOM MTPOBEPKH
«5» - paboTa BBINIOJIHEHA MOJHOCTHIO, B TEOPETUYECKUX BBIKJIAAKAX U PEHICHUSIX HET MPoOesoB
U OIIMOOK, B TEKCTE MPOTPaMMbl HET CHHTaKCHUECKUX OIMOOK (BO3MOXKHBI OJIHA-/IBE
pa3IUYHbIE HETOYHOCTH, OIMCKH, HE SBIISIOLIUECS CIIEACTBHEM HE3HAHUS WM HETIOHUMAaHUS
y4eOHOro Marepuana
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Cnucok ucnoJib3yeMoii JJureparypbl:

1. Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Koporkos, A.A. Epmios, A.M. bosiputos u
Ip.;TIoA o0, pen. n-pa TexH. Hayk, npod. C.1O, Pa3zBo3osa. — CII6.: U3narenbcTBO «ApT-
Okcmpeccy, 2018. — 452 c¢.— ISBN 978-5-4391-0352-2.

INPAKTUYECKASA PABOTA Ne /7

Tema: JleepHoe 1 TEHTOBOE YCTPOMCTBO.
eJib NPaKTHYECKOT0 3aHATHS:

— 3aHSATHE HAIPABJICHHO HA ((OPMUPOBAHHE KOMITCTCHITHIA;
- 3aKpeIICHHE, YIITyOJIeHUE TEOPETUICCKUX 3HAHUMN MPU U3YUYECHUH CBAPHBIX COCTUMHCHHMIA;
— pa3BUTHE HABBIKA CAMOCTOSITEIBHOM ACATEIBHOCTH MPH MPOBEICHUH OOIIUX MCITBITAHUI
Ha HEMPOHUIIAEMOCTh M TIE€PMETHYHOCTh, HABBIKOB II0 HCIIOJB30BAHUIO MPUOOPOB U
HHCTPYMEHTOB MAJIOH MEXaHU3aI1H.
OOyyaromuiicst 10JKeH
YMETh:
— TPUMEHSTh UHPOPMALIUIO 00 OCTOWYMBOCTH CyJIHA, THArpaMMax, YCTPOHCTBax
3HATh:
— OCHOBHBIC KOHCTPYKTHUBHBIC 3JICMEHTBI CyTHA
OcBauBatorcs ymeHus u 3Hanus B cootBeTcTBrr ¢ @I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2..

Bpemsi BbInoJiHeHusI: 1 akaeMUYEeCKHIA Yac
Conep:xxanue padoThbl, AJATOPUTM BbINOJIHEHHS:

JleepHoe ycTpoiicTBO (puc. 2.23) orpaxaaet OTKPBIThIC YYaCTKH BEpXHEH MatyObl M HAICTPOCK.
OHO COCTOMT M3 METAIMYECKUX CTOCK, COCAMHEHHBIX TPYyOUYaThIM, TPOCOBBIM WJIH IICTTHBIM
neepamMu. TpocoBble U LieMHBIE Jieepa OOTATUBAIOTCS C MOMOIIBIO TalpenoB. B HE0OX0IUMBIX
MecTax (s yaoOcTBa HMCIOJIB30BaHUS OpPYKHS, YCTAHOBKH CXOJECH M T. JI.) JICEPHBIE CTOWKH
BMECTE C JieepaMH MOTYT 3aBajuBaThcs (pyOUTHCS).

- ;. 2 J
> , \ \ -
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Puc. 2.23. JleepHOe ycTpoOHCTBO Ha OaKe | fOTe:
1 — Tanpemnsl; 2 — nenHele Jeepa; 3 — TPOCOBBIE MITOPMOBBIE Jieepa; 4 — JieepHbIEe CTONKH; 5
— TpyOuarsle eepa
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Ha puc. 2.24 nokazaHa KOHCTPYKIIHS TOCTOSIHHBIX, ChEMHBIX U 3aBaJTMBAIOIINXCS JICEPHBIX CTOCK.
Kopnyc croiiku — ctanbHas Tpyba muamerpoMm 30—40 MM, uMeeT KoJblia JJisi BEPXHEro H
HUYKHETO TPOCOBBIX JICEPOB. Y TOCTOSIHHBIX CTOEK MECTa MPOX0Aa TPyOUaThIX JIEEPOB yCHUIICHBI.
Croiiku kpensrcs K nany0e uiam OopTy Kopabiis ¢ momolibio OammMakoB. CheMHBIE CTOHKH
BCTaBJIAIOTCS B OallIMaK U 3aKPETUISIFOTCS B HEM KJIMHOM. 3aBaJIMBAIONIAsICSl CTOMKA YIAEP>KUBACTCS
B BEPTHKAIHHOM MOJIO)KEHUHU C TIOMOIIBIO IITHIPS U Banuka. UTOOBI 3aBalluTh CTOMKY, CIEAYyeT
MOBEPHYTh PYKOSATKY Baiuka Ha 90° U, MPUTIOIHSB CTONKY TakK, 4TOOBI IITHIPH BBIIIET U3 KOPITyCa,
VIIOKHTH €€ Ha nanyoy.

Puc. 2.24. JleepHble CTOWKH: a - TOCTOSIHHAS;, O - CheMHas; B - 3aBayMBaromasics; 1, 3 -
TpyOUaTkIe Jeepa; 2 - Kolblia; 4 - cranpHas Tpy0a; 5 - BaymK; 6 - MITBIPh; 7 - 6amMaky; 8 - KIuH

[IITopmoBBI€ Ieepa U3 CTATLHOTO TPOCA OCHOBBIBAIOTCS JIJIsI O€30MTACHOCTH MEPEIBUIKEHUS
JUYHOTO COCTaBa B IMITOPMOBYIO Toroy. benbeBrie neepa (U3 pacTUTEIHLHOTO TPOCA)
npeHa3HaYeHBb! JJIs CYIIKU Oelbs.

[Ipu Ga3upoBaHWM B TPOMUYECKUX palioHaX KOpablIM MOTYT OOOpYyIOBaThCs Ha CTOSHKE
mMeHmoeviM ycmpoiicmeom.bpe3eHTOBbII TEHT HATATUBACTCS MOBEPX TEHTOBBIX JIEEPOB,
KOTOPBIE OCHOBBIBAIOTCS BJIOJIb U MOTIEPEK ManyObl, COSTUHSS CIIEI[HAbHBIE TPEHOTHE TEHTOBBIC
CTOMKH.

TeHTOBOE YCTPOICTBO 3aIIUIIACT JIFOJICH, HAXOMSAIMIMXCS Ha OTKPBITHIX MaTy0ax, OT COJHIIA U
noxnas. I[locmoannoe TeHTOBOE ycTpoiicTBo (puc. 124) cocrout u3 Hepa3zdupaeMoro kapkaca,
BBIMIOJTHEHHOTO W3 TPyO, M CHEMHOIO MapyCMHOBOTO TEHTA, KOTOPBIM KpemsT K Kapkacy
NIEHbKOBBIM KaHaToM. Ha HEKOTOphIX CyJax Ha KapKac YKJIaAbIBalOT IUIMTHI IIBETHOTO
crexyommdepa.

CvemHoe menmogoe ycmporicmeo OTINYAETCsl OT IIOCTOSIHHOTO pa30opHOro kapkaca. B
ChEMHOM YCTPONCTBE BMECTO BEPXHUX TPYO KapKaca MOKET IPUMEHSATHCS CTaJIbHOM KaHar,
HATSHYTBIM MEKy CTOMKaMH. JleTaii CbEMHOT0 TEHTOBOI'O YCTPONCTBA IPOHYMEPOBAHBI U
XPaHATCSA B ONPEACICHHOM MECTE.
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Puc. 124. IlocrostHHOe TEHTOBOE YCT-
PONCTBO.

! — crofika; 2 — konrpdopc; 3 — tpy6a
Kapkaca npoaoabHas; 4 — KHHUAa; § — Jl0-
Repc, 6 — KaWar pacrHTeabHsIlt; 7 — TeHr
NapycHHoOBLIi; &8 — neep npyrkosmft; 9 —
Tpyba xapkaca nomnepeuHas.

Oo6opynoBanue:
WHCTpyMEHTHI ¥ TPUOOPHI MaTIOM MEXaHU3AIIUU

TpeGoBanus K 0TYETY 0 MPaKTHYECKOI padoTe:
Kak nepepacnpeenstorcs: cuiibl MoAAepkKaHUs IPH MONaJaHUK KOpITyca Cy/1Ha Ha BOJIHY?
Kak MoxHO n36exars nporuda uiam nepernda Kopiyca Cy/iHa U CJIeMuHTa?

Kpurepun onennBanus:

«2» - IOTyIIEHBI CYIIeCTBEHHbIE OLIMOKHU, MTOKa3aBIINe, YTO KYpPCaHT HE BiIaJeeT
00s13aTeTbHBIMU 3HAHUSAMH T10 JJAHHOW TeMe B TIOJIHOM Mepe; paboTa mokasaiia MmoJiHOe
OTCYTCTBHE y ydalierocs o0s3aTelbHbIX 3HaHUH U YMEHHI 10 IPOBEPSEMOI TEME.

«3» - nomyuieHsl Oos1ee 01HOM OMMOKH WM JIBYX-TPEX HEOUETOB B BBIKJIAAKAX UM
IporpaMMe, HO KypCaHT BIIajieeT 00s3aTeIbHBIMI YMEHHUSAMU 110 TIPOBEPSIEMOM TEMe.

«4» - paboTa BBIIOJIHEHA TOJIHOCTHIO0, HO 00OCHOBAHUS I11ar0B PEIIEHUs] HEIOCTATOUHBI (€CIIH
yYMEHHE 000CHOBBIBATh PACCYKACHUS HE SBISUIOCH CIIEIHATBHBIM 00BbEKTOM MPOBEPKH

«5» - paboTa BBINIOJIHEHA MTOJTHOCTHIO, B TEOPETUYECKUX BBIKIIAAKAX U PEHICHUSIX HET MPoOesoB
U OIIMOOK, B TEKCTE MPOTrPaMMbl HET CHHTaKCHUECKUX OIMOOK (BO3MOXKHBI OJIHA-/IBE
pa3IUYHbIE HETOYHOCTH, OIIMCKH, HE SBIISIOLIUECS CIIECTBUEM HE3HAHUS WM HETIOHUMaHUS
y4eOHOro Marepuana

CnHcoK HCI0JIb3yeMOoil JINTepaTyphbl:

1. Teopus u ycrpoiictBo cyaHa: yueonuk / b.IT1. Koporkos, A.A. Epmios, A.M. BosipuHoB u
Ip.;TI0A o0II. pen. n-pa TexH. Hayk, npod. C.1O, Pa3Bo3oBa. — CII6.: U3narenbcTBO «ApT-
Okcnpeccy, 2018. — 452 ¢.— ISBN 978-5-4391-0352-2.
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IMPAKTUYECKAS PABOTA Ne 8

Tema: CnieunajibHble YCTPOHCTBA CY10B
Leab NpakTHYECKOr0 3aHATHS:
- 3aHATHE HAMPABICHHO Ha (OpMUPOBaHUE KOMIICTCHIIHIA;
- 3aKpeIUICHHE, YTyOJeHne TEOPETUYSCKUX 3HAHUM ITPU U3YYCHUH CBAPHBIX COCTUHEHUH;
- pa3BUTHE HABBIKH CAMOCTOSTEIILHON JEATEIHLHOCTH MPHU MPOBEICHUH OOIINX HCIIBITAHHUMA
Ha HEMPOHUIIAEMOCTh W TE€PMETHYHOCTh, HABBIKOB 10 HCIIOJIb30BAHUIO TPHOOPOB U
WHCTPYMEHTOB MaJIO MEXaHHU3aIlHH.
OO0yJaromuiics JoKeH
YMETB:
— NPUMEHSTH HHGOPMAIHIO 00 OCTOMYUBOCTH CyAHA, TUarpaMMax, YCTPOUCTBaxX
3HATH:
— OCHOBHBIE KOHCTPYKTHBHBIE AJIEMEHTHI CyTHA
OcBauBatorcs ymeHus u 3Hanus B cootBeTcTBuu ¢ @I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2..

Bpems BbinosiHenus: 1 akageMudeckuii yac

Conep:xxanue padoThbl, AJATOPUTM BbINOJIHEHHS:

K cneyuansuwvim ycmpoiicmeam cy00oé OmHOCAMCA:

-annapenu

-ycmpoiicmea XpaHenus ieca

-nepeso3Ku Hc/0 mpancnopma u m.o.

CneyuansHnule ycmpoiicmea cy0o8 ¢ 6epmuKaibHblM U 20PU30HMATbHBIM CROCOOOM
2py30006padomku.

CynoBble TIOKOBBIE 3aKPBITUS MPeIHA3HAUYEHBI JJIsI OTKPBHIBAHUS U 3aKPBIBAHUS TPY30BBIX JTFOKOB
BO BpeMs ITOTPY30pa3rpy309HBIX OTepaIliii Ha TPAHCIIOPTHBIX cynax. HeoO0xomMocCTh
yYBEJIMUYEHUS TPY30000p0OTa CYI0B TPEOYET COKpAIIeHHsI BpEMEHH Ha MOTPYy30pa3rpy30UHbIE
oneparuu. KoHteliHepu3amus rpy30B MPUBOJIUT K YBEIMICHHUIO Pa3MEPOB IPY30BBIX JTIOKOB,
4TO, B CBOIO O4€peib, eIaeT HEOOXOANMBIM TPUMEHEHNE MEXaHU3UPOBAHHBIX
MHOTOCEKITHOHHBIX JTFOKOBBIX 3aKpBITHIA. FI3BECTHO OOJIBIITIOE YHCIIO THITOB JIFOKOBBIX 3aKPBITHH,
KOTOpPBIE MTPEBPATUIINCH B CIICIIUATM3UPOBAHHBIE YCTPOMCTBA CYI0B C BEPTUKAIBHBIM CIIOCOOOM
rpy3000pabOTKH.

Puc 15. Annapens: a - cosnaoarowan c /{1l; 6 - yznoeas; 6 - nojiynoeopomuas; 2 -
nosopomuas

Ammapens - 3To cocTaBHas maTdopMma, peTHa3HaueHHAs TSl Bhe3/1a pa3TUIHbBIX
MaIlTiH CaMOCTOSITEIFHO MJIM C TIOMOIIBIO CIICIMANIBHBIX TATa4e ¢ Oepera Ha OaHYy W3 mamy0
CynHa U che3fa oOpaTtHo. OMHUM KOHIIOM (BeIyIled CeKiueil) oHa 3aKperieHa Ha CyJaHe, a
IpyruM (KOHIIEBOM CEKIIMEW) omupaeTrcss B padoueM IOJOKCHWHM Ha Tpudain uiau Oeper. B
MOXO/THOM TIOJIO’KEHUH alllapelib MOYTH BepTUKabHA. [10 MECTy yCTaHOBKH Ha CyJIHE amlmnapeiu
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MOTYT ObITh KOPMOBBIMU U HOCOBBIMU; IO KOHCTPYKIIMHU - OJTHO- U TPEX-CEKIIMOHHBIMU (CpeaHsIs
CEKIIMsl Ha3bIBAaETCs BEIOMOM); Mo opueHTauuu otHocutenbHo JII - coBmagaromumu ¢ Heit
(mpononbHasg OCh amnmapenu B pabouyeMm mojoxkeHun Haxoautcs B [II cynna) u yrimoBwsiMu
(npogonbHast ock - mox yrioMm k JII); mOBOpOTHBIMH M TOJYHOBOPOTHBIMH (puc.l5).

Puc 16. Cxema cyona c 20pu3oHmanbHuIM CHOCOOOM 2Py3000padomku.
[ToxecHsle mIaT(OpPMBI CITyKaT B OCHOBHOM IS IEPEBO3KHU JIETKOBBIX aBTOMOOMIICH U
YBEJIMYUBAIOT MOJIE3HBIN 00beM BHYTPEHHUX MMOMeEIIeHu cynoB. [Ipu norpyske miatdopma
pacronaraercsi Ha ypoBHE, HEOOXOAUMOM JIJIsl TIOMEIICHUS TOM MJIM WHOM KOJIECHOW TEXHHUKH.
[TonsemubIe TIATHOPMBI MOTYT MIPUMEHSITHCS Ha CyJIaX KaK C TOPU30OHTAIBHBIM, TaK U C
BEPTUKAIBHBIM CLIOCOOOM TPy3000pabOTKH, a TaKke Ha KOMOMHUPOBAHHBIX cyaax. Ha pucyHke
16 n300pakeHa cxema CyHa ¢ TOPU30HTAIBHBIM CIIOCOOOM TPy3000pabOTKH.

Oo0opynoBanme:

HHCTpyMEHTHI ¥ TPUOOPHI MaTIOM MEXaHU3aIuN

TpeOoBaHus K 0TYETY IO NPAKTHYECKOH padore:

Kak nepepacnpenesiroTcsi CUITbI OAAEP>KaHus P MONaJaHUK KOpITyca Cy/IHa Ha BOJIHY?
Kak MoxHO n30exarh Mporuda uiM rneperunda Kopryca CyIHa U clieMUHTa?

Kpurtepun onennBanus:

«2» - IOMYIIIEHBI CYIIeCTBEHHbIE OMIMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIAJEET
00s13aTeTbHBIMU 3HAHUSAMH 110 IAaHHOW TEME B MOJTHOM Mepe; paboTa mokasasia moJiHoe
OTCYTCTBHE Y yUallerocs o0s13aTeIbHbIX 3HAHUN U YMEHUH TI0 TPOBEPSEMOii TeMe.

«3» - gonyuieHsl 0oJiee 0THOW OMHMOKM MITH IBYX-TPEX HEIOUETOB B BHIKJIAIKAX WJIH
mporpaMMme, HO KypcaHT BiajieeT 00a3aTebHBIME YMEHUSIMU 110 TPOBEPSIEMOi TeMe.

«4» - paboTa BBIMOJTHEHA TTOJHOCTHIO0, HO 00OCHOBAHMS IIar0OB PEIICHUsI HEOCTATOYHBI (€CIIH
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CTIEUaIbHBIM O0BEKTOM MPOBEPKH

«5» - paboTa BBIIOJIHEHA MOJTHOCTBIO, B TEOPETUYECKUX BBIKJIAJIKAX U PEHICHUSX HET MPoOesoB
U OIIUOOK, B TEKCTE MPOTPaMMbl HET CHHTAKCHUYECKUX OITHOOK (BO3MOKHBI O/IHA-/[BE
pa3MYHbIe HETOYHOCTH, OTIMCKH, HE SBIISIOIINECS CIIEICTBUEM HE3HAHUS WM HEOHUMaHHS
y4eOHOro Marepuana

CnHCOK HCMO0JIb3yeMOii JINTepaTyphbl:

1. Teopus u ycrpoiictBo cynHa: yueOnuk / b.I1. Koporkos, A.A. Epmos, A.M. BosipuHoB 1
JIp.;T0T 0011, peA. a-pa TexH. Hayk, mpod. C.}O, Pa3zBo3oBa. — CII6.: 3narenscTBO «ApPT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.

IMPAKTHUYECKAS PABOTA Ne 9

Tema: IIpubn:KeHHBbIC BHIYUCICHUS IUIOMIAAell 1 00beMOB

Heab NpakTH4YeCKOro 3aHATHS:

— 3aHATHE HaNpaBJICHHO Ha GOpMHUpPOBaHNE KOMIIETEHIIUI;

— 3aKperieHue, yriryoJieHne TeOpeTUYECKUX 3HAHUN MPU U3yUYE€HUH CBAPHBIX COETMHEHUI;
- pa3sBUTHE HABBIKM CAaMOCTOSATEIBHOM JEATEIIbHOCTH MIPH MPOBEIECHUH OOIINX UCTIBITAHUI
Ha HEMIPOHUI[AEMOCTh U T€PMETUYHOCTb, HABBIKOB 10 UCIIOJIB30BaHUIO IPUOOPOB U MHCTPYMEHTOB
MaJIO MEXaHHU3ALNU.

OO0yJaromuiics T0KEH
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YMETb:
— TPUMEHSTHh UHPOPMAITUIO 00 OCTOWYMBOCTHU CYIHA, JHArpaMMax, YCTPOHCTBaX

3HATh:

— OCHOBHBIC KOHCTPYKTHBHEBIC JJIEMEHTHI CyTHA
OcBauBarotcs ymenus 1 3Hanust B coorsetctBuu ¢ ®I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK-09IIK 2.2.

Bpemsi BbINOJIHeHHSI: 2 aKa[EMUYECKUX Yaca

Conep:kanue padoTbl, AJITOPUTM BbITIOJIHEHHS:

Llenp mpakTuyeckoil pabOThl COCTOMT B TOM, YTOOBI O3HAKOMHUTH KYPCAHTOB C OCHOBHBIMU
CBOMCTBAMHM >KHJIKOCTEH, OCHOBAMH THJIPOCTATHKHU, TUAPOMEXAaHUKH U TEOPUU KPbLIA, & TAKKE
Teopueit mogobusi. C 3TOH 11eblo MpeAaraeTcsl peluTh 3aauu 0 JaHHON TeMe.

OCHOBHBIMU MEXAaHHUYECKUMHU CBOMCTBAMM KUJKOCTH SIBJISIFOTCS:

BecomocTh KHAKOCTH, XapaKTepU3yIOLIAscs yIeIbHBIM BECOM — OTHOIIIEHUEM Beca JKUJIKOCTH P
K 3aHMMAaeMOMY 00beEMY,

Y =p/v.

[110THOCTB KUAKOCTH -OTHOIICHHE MACCHI JKUJIKOCTH M K ee 00bemMy V,

p=m/v.

[110THOCTB U yAETBbHBIN BEC CBSI3aHbI MEX]1y COOOM 3aBUCUMOCTSIMU Y = pg, TIeg —yCKOPEHUE
cBOOOAHOTO NaieHus, (g= 9,81M/02).

[ToBepXHOCTHBIM HATSXKEHHEM HA3bIBAETCS CBOMCTBO KUIKOCTH UCIBITHIBATH JOTOJHUTEIHLHOE
JaBJICHHE HAa CBOOOJHOI MOBEPXHOCTH IOJ JCUCTBUEM MOJICKYJSPHBIX CHJI CLEIUICHHS. ITO
CBOMCTBO KHJIKOCTH XapakTepu3yercs KodhOUIIMEHTOM MOBEPXHOCTHOTO HATSIKECHUS (L.
Bs13K0CTBh — CHOCOOHOCTH KHIKOCTH OKa3bIBaTh COMPOTHUBIICHUE MPU CKOJIBKEHUU OHOHN €€ YacTH
OTHOCHUTEJIBHO JAPYTOH.

OcHOBHBIE TOJIOKEHUSI THIPOMEXaHUKHU. JlaMMHapHBIA U TypOyJIEHTHBI MOTOKH, ypaBHEHUE
bepuynnu, ypaBHEeHHE HEPA3PBIBHOCTU, OCHOBBI TEOPHH MOI00MSI, STIEMEHTHI TEOPUH KPhLIA.
DKCIEPUMEHTAIBHOE ONPEIETIEHNE COPOTUBIIEHUS BOAbI ABHKEHUIO

2. Kpome paccMOTpEeHHBIX JTUHEHHBIX U O€3pa3MEPHBIX XapaKTePUCTUK (POPMBI KOpITyca, CYTHO
(a Tounee nmoacucrema «Kopiyc 1 HaACTPOIKN» ) XapaKTepu3yeTcs 00beMaMu U IO SIMHU.
BopousMmenienne oobemuoe V, M° — 00beM MMOIBOJIHON YacTH CyJlHa CBSI3aH C TJIABHBIMU
pazMepeHus MU U KO3 UITUEHTOM O0IIeH MOTHOTHI COOTHOIIIEHUEM

O0BemMHOE BOJIOU3MEIIICHHE OTpeieNisieT Bodousmewenue D, T — maccy cyaHa. Bogousmernienue
paBHO 00BEMHOMY BOAOM3MEIIEHUIO V, YMHOKEHHOMY Ha IJIOTHOCTDH BOJIBI P, B KOTOPOH IJIaBaeT
CYJHO:

D=p-V(6)

Coornotenue (6) onpeaessieT Takxke OaaHC CUIT Beca M CHIT MOJIZICPIKaHuUs, €CITH YMHOXHTD €T0
JIEBYIO U MPaBYIO YaCTH HAa YCKOPEHHE CBOOOIHOTO MaJIeHUs g.

I'py3oe6oii pazmep — rpaduk, MOKa3bIBAIONINI 3aBUCUMOCTh BogousmMenieHus: D ot ocaaku T. Ha

HAaYaJIbHBIX CTAAUAX IMIPOCKTUPOBAHUA ITPU MAJIbIX UBMCHCHUAX OCAAKH MOXKXHO CUHUTATh:
=T

g r S/81mn

1
Pre. 12 Crpoeean mo EATSpIHHEILANM
CTpoeBaﬂ Mo BATCPJUHHUAM — KpHUBas, IIOKa3bIBaromias pacupe€acjaIcHue nﬂomaneﬁ BaTepJ'II/IHI/Iﬁ

Kopabinis 1o ero BeicoTe. Ha puc. 12 mokaszana cTpoeBasi MO BaTepIMHUSAM, MOCTPOCHHAs B
OTHOCHUTCIIBHBIX KOOPpAHWHATAX U JOBCIACHHASA 10 KOHCprKTHBHOﬁ BaTCPJIMHUU.
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CTtpoeBas 10 MINAHIOyTaM — KpUBasi, TOKA3bIBAIOIIAs paclpe/ieJICHNE TUIOIA/IeH IIIaHrOyTOB
KopItyca kopabms no ero ainuHe. Ha puc. 13 mokaszana ctpoeBasi 1o HIMTAHTOyTaM JJsl Kopaouis,
MMEIOLIETO [MINHIPUYIECKYIO BCTAaBKY, OyI600BbIe 00pa30BaHMsI HOCOBBIX 0OBOJIOB M TPAHIIEBYIO
KOpMY (CTpOeBasi HOCTPOCHA B OTHOCUTENIbHBIX KOOPMHATAX).

=/tos

1

5
T Lusx(L/2) fLyms/L2) Sp,
......... : 1 E x'.l{.]-".lz’}
z b |
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0 :
- + 1
-1 S,
Pre. 13 CrpoeEad Mo NNTAHTOVTAM
Ha puc. 13. oGo3HaueHbl: ~#H — [omaab NIIAHTOYyTa HAHOOJBIIETO CCUCHHS; 5
OTHOCHUTEIIbHAS JIOIIA/Tb MOTPY>KEHHOM 4acTH TpaHIIa;
Lipn , Lk — JAIMHAa IWIMHAPUYECKOW BCTAaBKM B HOCOBOM M KOPMOBOM 4YacTsSX KopaOis
COOTBETCTBEHHO.

Abcuucca IEHTpa BeJHYMHBI XC SBISICTCS KOCBEHHOM XapaKTepUCTUKOW pacrpeesicHUs
MOJIBOJHOTO 00BbeMa KopITyca KopabJist TIo JUTHHE.

ANMUIMKATAa HEHTPAa BEJIMYUHBI ZC — KOCBEHHO XapaKTEpU3yeT pacipereicHue 00beMOB B
HOJIBOIHOM 4aCTH KOPITyca 0 BHICOTE U TECHO CBSI3aHA C OCTONYMBOCTHIO CYy/THA.

ILi1omaab cMOYeHHOI MOBEPXHOCTH 2 —XapaKTEPUCTHUKA, UCIIOIb3yEeMasi B pacueTax XOJAKOCTH
KopaoJs.

dopma kopiyca cyaHa

Puc. 16. U300paxeHue Kopiyca CyJHa Ha TEOPETHUECKOM yepTexe: a — 00k; b — kopmyc; ¢ —
MOJIyLIMPOTa; 1 — KOpPITyC HOCOBOM OKOHEYHOCTH; 2 — IHWaMeTpaibHas IIOCKOCTh; 3 — KOPITyC
KOPMOBOUW OKOHEYHOCTH
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OobopynoBanue:

HHCTpyMEHTBI 1 TPUOOPHI MATION MEXaHU3auu

TpeOoBaHMsl K OTYETY IO MPAKTHYECKOI padoTe:

Kak nepepacnpenesitoTcsi CUIIbI OAAEP>KaHus P MOMAJaHUK KOpPITyca CyiHA Ha BOJIHY?

Kak MoxHO n3bexarh mporuda uim rneperuda Kopryca CyiHa U clieMuHTa?

Kputepun oneHnBanus:

«2» - IOMYIICHBI CYIIECTBCHHBIC OMMOKH, TOKA3aBIIINE, YTO KYPCAHT HE BIIaJICeT 00s3aTeIbHBIMU
3HAHUSMU 10 JIaHHOM TeMe B MOJHOM Mepe; padoTa moka3ana MOJHOE OTCYTCTBHE y y4Yallerocs
00s3aTeNbHBIX 3HAHUN U YMEHUH 110 IIPOBEPSIEMOI TEME.

«3» - nony1ueHsl 6ojee OAHON OMIMOKHU UK ABYX-TPEX HEJ0YETOB B BBIKJIAJIKAX HIIM IPOrpamMMe,
HO KypCaHT BJIaJieeT 003aTeIbHBIMH YMEHHUSMHU T10 IPOBEPSIEMOIl TeMe.

«4» - paboTa BBIMIOJIHEHA IOJIHOCThIO, HO OOOCHOBAHUS IIAroB PElICHUs] HEJOCTATOYHBI (ECiH
yYMEHHE 000CHOBBIBATh PACCYXKACHHUS HE SABISUIOCH CIICIIHATIBHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BBHINIOJHEHA MTOJTHOCTHIO, B TEOPETUYECKUX BBIKJIAJIKAX U PEIICHUSAX HET MPOOEIIOB U
OIMOOK, B TEKCTE MPOTPAMMbl HET CHHTAKCUYCCKUX OIIMOOK (BO3MOXKHBI OJJHA-JIBE PA3IMYHBIC
HETOYHOCTH, OMHCKHU, HE SBISIIOIIMECS CIEACTBHEM HE3HAHUS WIM HEIMOHUMaHHUS y4eOHOro
marepuana

CnHcoK HCI0JIb3yeMOoil JINTepaTyphbl:

1.Teopust u ycrpoiictBo cynna: yueOHuk / B.II. Koporkos, A.A. EpmoB, A.M. BospuHoB u
Ip.;ox obmi. pen. A-pa TexH. Hayk, npod. C.IO, Pa3sozoa. — CII6.: M3mparenscTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.

MPAKTUYECKAS PABOTA Ne 10

Tema: OnpeneeHne KOOPAMHAT HEHTPA TIZKECTH CyTHA
eab npakTHYECKOT0 3aHATHS:
- 3aHITHE HAIIPABIEHHO HAa POPMHUPOBAHUE KOMITETCHIIUA;
- 3aKpeIUieHUE, yriIyOJIeHHe TEOPETUUYSCKUX 3HAHMIA TIPHU U3YICHUU CBAPHBIX COSTMHEHUI,
- pa3BUTHE HABBIKU CAMOCTOSTEIHLHON EATEeIbHOCTH MPH MPOBEACHUHN OOIINX HCTIBITAHHMA
Ha HEMTPOHUIIAEMOCTh U TEPMETUIHOCTD, HABBIKOB T10 UCIIOJIH30BAHUIO TPHOOPOB U HHCTPYMEHTOB
MaJloli MeXaHH3aIluH.
OOyyaromuiics: JOKEH
YMETh:

— TOpPUMEHSTH HH(OPMaLIHIO 00 OCTOWYMBOCTHU Cy/IHA, IMAarpaMMax, YCTpOHCTBaxX
3HATh:

— OCHOBHBIC KOHCTPYKTHBHBIC JJICMEHTHI CyTHA
OcBauBatorcsa ymenus u 3Hanus B cootBeTctBun ¢ @I'OC CITO: OK01 — OK 02, OK 04 — OK 06,
OK -091IK 2.2.

Bpemsi BbINOJIHEHUsI: 2 aKaJIeMIYECKIX Jaca

Copepxxanue padoThbl, AITOPUTM BBINOJTHEHHUS

PacueT koopauHaT LIEHTPA TAKECTU CyqHA

B npornecce skcrutyaTany rpy30BbIX CyA0B, JUIsl OIPEENIeHUs apaMeTpoB MOCAJAKU U pacyera
OCTOMYMBOCTH, HEOOXOIMMO MAKCUMAJILHO TOYHO 3HATh MOJIOKEHHUE IIEHTPA TSHKECTH cyaHa. Jlis
onpezeNieHus] MapaMeTpoB MOCaAKu U AuddepeHTa cyqHa HAXOAST IOJIOKEHHE €ro LEeHTpa
TSKECTH OTHOCHUTEJIBHO IUIOCKOCTH MMJEIb-IIIIAHIOyTa WM OTHOCUTEIBHO KOPMOBOTO
neprnenaukynspa (aft perpendicular) u o6o3Hauaercst cuMBOJIOM — X(, B 3aBUCHMOCTH OT TOTO
Kakoil cmoco® wucmons3yercs B uHbopManud 00 OCTOMYMBOCTH KOHKPETHOTO CyIHA.
Jns pacuera OCTOMYMBOCTH HEOOXOAMMO 3HATh TOYHOE IOJIOKEHHE LEHTpa TSHKECTH CyAHa
OTHOCHUTEJIBHO OCHOBHOM IUIOCKOCTH WJIM KaK TOBOPAT «BO3BBIIICHUE LEHTPA TSKECTH Haj
ocHoBHOM MmIocKOCThI0O — OIl». Ilonokenue mnentpa Tspkectn cyaHa Hax OIl obGo3Hawaercs
CHUMBOJIOM — Zg.
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Heobxoammo 0TMETHTB, YTO 3arpy’kaeMblid Ha CYTHO TPY3 BBI3BIBAET CMEIICHUE IIEHTPA TAKECTH
Cy/IHa BEPTUKAJIbHO BHU3 WJIM BBEPX, B 3aBUCUMOCTH OT TOTO HUKE WJIM BBIIIE IIEHTPA TXKECTU
CyziHa OH MOTPYXKEH.
JI1s1 BBIUMCIICHUS BO3BBIIICHHS IIEHTPA TSHKECTU CyAHA ZJ UCTIONIB3YETCS CYMMapHbIii MOMEHT OT
BCEX CTaTel Harpy3KH OTHOCUTEIHHO OCHOBHOM IJIOCKOCTH. CyMMapHBI MOMEHT 0003HadaeTCs
CHUMBOJIOM Mz.
MOMEHT KaXI0W CTaThbW HArpy3kd HaXOAWTCS YMHOXXEHHEM €€ Beca Ha IUle4o, T. €. Ha
BO3BBIILICGHWE  I[IEHTpA  TSHKECTHM  CTAaThbM  HArpy3kd  HAJ  OCHOBHOM  IUIOCKOCTHIO.
CyMmmapHbIii MOMEHT MZ HaxomuTcs TyTeM CIIOKEHHS MOMEHTOB BCEX TPY30B M 3aracos,
BKJIFOYasi MOMEHT MOPOXKHETo cyAHa. Bo3BellieHne 1ieHTpa TAKeCcTH Zg BBIYUCIACTCS JACICHHEM
00111ero MOMEHTa Ha BECOBOE BOJOU3MEIIIEHUE CyTHA 110 (hopMyJIe:

M.

4 rpe,
Zg — Bo3sBbliieHue nentpa tsxectu cyaHa Hag OlI1.

Mz — CymmapHnbiii MOMeHT oTHOcHTenbHO OIT.

4 __ BopousMeleHue cyHa B TOHHAX.
J151st pac4eToB Mocaaky CyaHa HEOOX0IUMO 3HATh MOJIOKEHUE LIEHTPA TSHKECTH CyqHa — XJ
OTHOCHTEJIBHO TUIOCKOCTH MUJIEIIh-IITIAHTOYTa HIIH OTHOCHTEIBHO KOPMOBOTO TIEPIICHIUKYJISPA.
CymmapHbIii MOMEHT MX TOTy4atoT IyTeM CII0KEHHUS MOMEHTOB OTJENIbHBIX CTaTel Harpy3KH
OTHOCHTEJIBHO IJIOCKOCTH MH/JIENb-TINAHT0YTa HII KOPMOBOTO MEPIICHANKYJISAPA.
[Tpu 3TOM, HEOOXOIUMO IPUHUMATH BO BHUMaHHUE CIIEYIOLIIE PaBUIa;
Ecnu yenmp msisicecmu cmamou Hacpy3Ku HAXOOUMCS 8 HOC OM MUOETb-WNAH20YMd, MO MOMEHM
om 3mMoll cmamvu Hacpy3Ku yuumvleaemcs co 3uakom «+». To ecmv npaxmuuecku nroboe
nepemeujenue Ui npuem epy3d, Uil 3anaco8 8 HoC Om NIOCKOCHU MUOETb-WNAH20YMA Bbl3bLEAECH
usmenenue oughghepenma na Hoc.
Ecnu yenmp msocecmu cmamvu HASPY3KU HAXOOUMCSE 8 KOPMY OM MUOETb-WUNAHESOYMA, MO
MOMEHmM Om MOl CIMAMblU HASPY3KU YUUMBIEAEMCsl CO 3HAKOM «-». To ecmb npakmuyecku 110o0e
nepemewjenue Ui npuem epy3d, iU 3andaco8 6 KOpMY Om NIOCKOCMU MUOETb-UNAH20YMd
8bl3bl8aem UzMeHeHue ouggepenma Ha KOpmy.
[Touemy moutu? IloToMy uTO CyqHO H3MeHseT AU(QPEPEeHT OTHOCHUTENBHO LEHTpa TKECTU
JeICTBYIOIIEH BaTEPIIMHUY, @ HE OTHOCUTEIBHO IJIOCKOCTU MUJeNb-nanroyra. O6 stom 0yaer
CKa3aHO IPU pacCCMOTPEHHUH MOJI0XKEHUS LIEHTpa TSHKECTH JieiicTByomel Barepaunun. Ceifuac xe

OIrpaHUYINUMCA TOJIBKO YIIOMHWHAHUEM 00 9TOM.
3HaueHue XQ MONYyYarOT AeJIeHHEM CyMMapHOro MoMeHTa MX Ha BecoBOE€ BOJOU3MEIICHHE 10
bopmye:

M.

X. .=

B

riae, Xg — INonoxeHnue 1ieHTpa TSHKECTH Cy/IHA OTHOCUTENEHO TNIOCKOCTH MUJIEIb-IINAHT 0y Ta
WJIM KOPMOBOTO neprneHauKyisipa Mx — CyMmapHbIii MOMEHT CTaTeil Harpy3Kd OTHOCHTEIBHO
TIIIOCKOCTH MHIENb-TIITAHTOYTA UM KOPMOBOTO TIepHeHauKynapa. 4 — Bogonsmenienne
CyJlHa B TOHHAX..

[Tonoxenue nenTpa TsKecTH oTHOCUTENbHO /11 paccunTeiBaeTcs o Gpopmyie:

3aoaua Nel: Ha cynne BopousmenienueMm 7750 TouH u Zg = 6,65 meTpa, CyA0BOI CcTpenoi s
TSXKETIOBECOB MOJHSIN rpy3 BecoM 100 T. Haxoasimumiics B TproMe cyaHa. LleHTp Tspkectu rpysa
1o noabema 3,0 M. HaJl OCHOBHOM TJIOCKOCThIO. BBIUMCIUTD CMEIIEHUE IIEHTPA TSKECTH CyIHA,
€CJIM HOK CTpPEIIbl PacIlOJIOKEH Ha BBICOTE 25 METPOB OT OCHOBHOM IIOCKOCTH, a TaKKe OOKOBOE
CMEIIEHUE TIOCIIe TTOBOPOTA CTPEIBI Ha 14 METPOB B CTOpPOHY JieBoro 6opta ot I1.

1. BeIUUCISIIOT pacCTOSIHUE MEXTy HOKOM CTPEJIbl U IEHTPOM TSKECTH Ipy3a:
1=25-3,0=22 m.
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2. 3aTeM pacCUUTHIBAIOT CMEIIEHHUE I1. T. TT0 BEPTHKAIH 0ZZ:
, % x )
5 w*]  100%*22 :
&, = = =028 m
N A 7750
3. HaxonsT BO3BBIIICHHE LIEHTPA TSHKECTH CyJHA HAJ OCHOBHOM IUIOCKOCTBIO IOCIIE MOJIBEMa
rpysa:
Z9 = 6,65+ 0,28 = 6,93 m.
4. BbIYHCIISIOT CMEILIEHUE IEHTPa TSHXKECTH OT TaMeTpaibHOM miiockoct cyana — JII:
L% x 1
. w*]  100*14
N, = = — =0.18 n.
5 A 7 4,50
CMerieHue LEHTpa THKECTU CyAHA OT JUAMETPaTbHOW IUIOCKOCTH B CTOPOHY JIEBOrOo OopTa
COCTaBUT 18 CaHTUMETPOB.

Oo0opynoBanme:

HHCTpyMEHTHI ¥ TPUOOPHI MaTIOM MEXaHU3aIuN
TpeOoBaHus K 0TYETY IO NPAKTHYECKOH padore:

Kak nepepacnpeensiroTcsi CUITbI OAAEP>KaHus P MOMaJaHUK KOpITyca CyAHa Ha BOJIHY?

Kax MmoxxHO n36exath nporuda uin neperuda Kopryca Cy/iHa U CJieMuHra?

Kpurtepuu oueHuBaHus:

«2» - IOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIIKNe, YUTO KYpPCaHT HE BIaJIeeT 00s3aTeIbHBIMU
3HAHUSIMH TI0 JIaHHOW TeMe B TOJHOHM Mepe; paboTa mokaszaia MoJHOE OTCYTCTBHE Y YUalerocs
00s13aTeNbHBIX 3HAHUN ¥ YMEHUI 1O IpOBEpsieMOi TEMe.

«3» - nomymieHsl 00Jiee OTHOM OMIMOKH WM ABYX-TPEX HEAOYETOB B BHIKJIAJKAX WM TIPOTPAMME,
HO KYpCaHT BlajieeT 00g3aTeIbHBIMH YMEHUSMU 110 IPOBEPSIEMOM TEME.

«4» - paboTa BBINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHMS IIAroB PEHICHUS] HEAOCTATOYHBI (€CIU
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CTIEUaIbHBIM O0BEKTOM MPOBEPKH

«5» - paboTa BBINOJIHEHA MTOJTHOCTHIO, B TEOPETHUYECKHUX BBHIKJIQJAKAX M PEIICHHSIX HET MPOOeIoB U
OmMOOK, B TEKCTE MPOTPAMMbI HET CHHTAKCHUYECKUX OMIMOOK (BO3MOKHBI O[HA-IBE PAa3JINYHbIC
HETOYHOCTH, OINHUCKHU, HE SBISIOLIMECS CIIEJCTBHMEM HE3HAHHs WM HEMOHMMaHUS y4eOHOro
Mmarepuana

CnucoK uCnoJib3yeMoii JIuTepaTypsl:
1.Teopust u ycrpoiictBo cynna: yue6Huk / b.II. Koporkos, A.A. EpmoB, A.M. BospuHoB u
Ip.;nox obul. pea. a-pa texH. Hayk, mpod. C.IO, Pa3Bozosa. — CII6.: M3marenscTBO «ApT-
Okcmpecey, 2018. — 452 c.— ISBN 978-5-4391-0352-2.

IMPAKTUYECKASA PABOTA Ne 11

Tema: 3anac niaBy4dectu. I'py3oBasi mapka
Leab NnpakTHYECKOr0 3aHATHS:
- 3aHATHE HAIPABJICHHO Ha (DOPMHUPOBAHKME KOMIICTCHITHH;
- 3aKpeIICHHE, YIITyOJIeHUEe TeOPETUICCKUX 3HAHUMN IPU H3yUYECHUHU CBAPHBIX COCTUHCHHUIA;
- pa3BUTHE HABBIKH CAMOCTOSITEILHON JIESATEIBHOCTH MIPH MTPOBECHUH OOIINX UCTIBITAHUN
Ha HEMPOHHUIIAEMOCTh i TePMETUIHOCTH, HABBIKOB T10 HCITOJIb30BAHHIO TIPUOOPOB H
WHCTPYMEHTOB Majoi MEXaHU3AIlHH.;
OO0y4armuiics JOIKEH
YMETB:
— TPHUMEHSTHh UHPOPMAITHIO 00 OCTOWYMBOCTH CYJIHA, JHArpaMMax, YCTPOHCTBaxX
3HATh.
— OCHOBHBIC KOHCTPYKTHBHBIC JJICMEHTHI Cy/THA
OcBauBatorcs ymenus u 3Hanus B coorBetctBun ¢ ®I'OC CITO: OK01 — OK 02, OK 04 — OK
06, OK - 09
Bpemsi BbINoJIHeHHSI: 2 aKa]EMUYECKIX Yaca
Conep:kanue padoThl, AJITOPUTM BbITIOJIHEHHS:
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3anac rmiIaBy4ecTH CyHa.
st oGecriedenrs: 6€30MaCHOCTH TUIABAHUS CYAHO JTOJDKHO 00J1aaTh ONpeaesIeHHON
MOTEHIMATHHOH IUIaBYy4YECThIO - 3alaCOM MJIABYYECTH, XapaKTePH3yeMOi BETMIYMHON
HEMPOHUIIAEMOTO JIJIsl BOABI 00beMa KOPITyca, paclio0KEHHOTO BBIIIE ACHCTBYIOIIEH
BaTepiMHUU. ECln HenpoHHIIaeMbIi TSl BOJIBI HAJIBOIHBIH 00hEM KOpITyca 0003HAYUTh Yepes3
VH, TO OTHOCUTEINILHBIN 3a11ac TUIaByYECTH BBIPA3UTCS OTHOIICHUEM:

A=(Vu/V)x100%
OTHOCHUTENBHBIH 3arac MIaBy4eCTH pa3iInyeH y CyJJ0B PAa3HbIX TUIIOB U COCTABIISET: IS
MACCaXKUPCKUX cyA0B - 0kojo 80 %, cyxorpy3os - 25 - 50 % u tankepos - 15 - 25 %.
Omnpenenenue 3anaca miaBy4ecTH.
ILi1aBy4ecThbI0 — Ha3BIBAIOT CIIOCOOHOCTH Cy/IHA IJIaBaTh Ha BOJE WJIM MOJ BOJOH B
OIpEICIICHHOM TI0JI0)KEHUU OTHOCUTEIILHO TOPU30HTA BOIbI, HECS HA ce0e OTpeIeIIeHHOE
KOJINYECTBO I'PYy30B.
IMocaakoii cynna — Ha3pIBaCTCs TOJIOKECHUE CY/IHA 10 OTHOUICHUIO K TIOBEPXHOCTH BOJIBL.
Ha cynHo, cBoO01HO MiiaBaroliee Ha CIIOKOMHOM BOJIE, IEUCTBYIOT pacpeIeIeHHbIE CUIIbI IBYX
BUJIOB — CUJIbL 8€CA U CUIbL 2UOPOCHAMUYECKO20 0A6EHUS 800bl HA NOZPYIHCCHHYIO
(CMOYEHHYIO) HAPYHCHYIO NOBEPXHOCHLD.
Kaxnas 13 yka3aHHBIX Pa3HOBHJIHOCTEH CUJI HPUBOOUMCA K 6EPMUKAIbHOU
pasHooelicmeyouell, IpuYeM HarpaBlIeHUEe 00ENX PAGHOOEHCMEYOUWUX BCET A

npomueoOnoOJI10CcHoe.

Pagnooeiicmeyroujan cvuna Beca G Ha3bIBaCTCS CU/I0U 6eca VI TIPUIIOKEHA B YeHMpPe MAMCcecCmu
(IT) cynHa.

PaBHoaeiicTBy0mAasi CUi cudpocmamuyeckozo oaesienus Bojbl (C) Ha3bIBACTCS CUIOU
noooepiicanua U CUN0U NAAGYYECHU.

CornacHo 3axkony Apxumeoa, cuia NjaaBy4deCTH PagHa ecy 600bl 8 00beme, 6bliMeCHEeHHOM
nozpyycennoiu wacmoio cyona. Jlunua nevicteus sceraa npoxooum uepes LT nozpyscennozo
00vema, KOTOPBIN Ha3bIBACTCS yenmpom eeauyunst (I[B).

PaBHoBecHe cBOOOTHO MJIABAIOIIETO Cy/IHA CYIIECTBYET, €CIM OJJHOBPEMEHHO BBIMOIHAIOTCS
JIBA YCIIOBHSL:

1. Cuna nnaBy4ecTH paBHa IO BEIMYUHE CUIIE Beca Cy/IHa;

2. IIB w IIT cynna pacnioyararoTcst Ha OJHOW BEPTUKATLHOM JIMHHH.

VYcnoBue paBHOBECHS CyJIHA BBIPAXKAETCS B CIIEAYIOIIEM YPaBHEHNUN

- Xg = Xe.
I'ne:

D — Bec cynna (BecoBoe Bomousmenienue), kH;

vy (ramma) — Bec 1 m* Boasl, kH;

V — 00beM MOJBOHON YacTH CyHA (00BEMHOE BOJIOM3MEIIICHHE), M>;

Xg — orcrostnue I T OT TNIOCKOCTH MUJIEIIA, M;

Xc¢ — orctosiaue IIB OT IIIOCKOCTH MUACTIS, M.

B 3aBucumocTu OT nromuocmu 600bt, B KOTOPOH IJIaBAET CYAHO, €T0 00bEMHOe
6000U3MeU|eHIEe MOICEM UZMEHUMbCA, XOTsI Macca CyIHA OCHAemcsa noCmoanHou. B
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npecHoll 600e, TIIOTHOCTh KOTOPOH OJIM3Ka K eduHuye, NI OAJIePKaHUs CyTHA OnpedeneHHou
Maccot TpedyeTcst OONBIIUN nozpysceHHbLL 00bem V, 4eM B coJ1eHoll 600e,
naomuocmuKoTOpoit kosebnercs or P = 1,010 — 1,015 m/m? ¢ banmuiickom mope oo 1,023 —
1,028 m/m? 6 okeane.

3HaHUE TJIaBHBIX Pa3MEPEHUM CyAHA U ero KO (PHUITUESHTOB MO3BOJISIET KAlMTaHy BHITIOJHUTD
HEKOTOPBIC DJIEMEHTAPHBIE PACUETOB MPUOIMKEHHBIX 3HAYCHHUI BOJAOU3MEIICHUS, 2 TAKKE
W3MEHEHUS OCAJIKU IIPH MPHUEMe I'py3a OTHOCUTEIBHO HEOOJIBIIION BETMYHHBI.

BTecHeHHBIH MOABOAHON YaCThi0 00BEM BOJIBI (M3) Ha3bIBACTCS — 00bEMHbIM
6000U3MeUCHUEM.

V=6LBT. M

I'ne:

- 0 (me1bTa) — KOdhHULMEHT 00IIeH MOTHOTHI (BOJIOU3MEIICHHS ), BRIPAKAIOIIUNA OTHOIICHUE
00BbEMHOT'0 BOJIOM3MEIIICHUS CyHA K 00beMy TapaljIe/ienueaa co CTOpOHaMH, PaBHBIMH
JUTMHE, IIUPUHE, OCAJIKE CYIHA, 3HAYEHUE O I PA3]IMYHBIX TUIIOB CYJI0B IPUHUMAETCS 10
CIIPaBOYHBIM JaHHBIM;

- L, B, T — nnuna, mmpuHa, ocajaka cyaHa.

Jy1st Toro, 4TOOBI BBIYUCIUTH BOJOU3MEIICHHE CyIHA 10 €r0 TEOPETUIECKOMY UYEPTEKY, HY>KHO
onpeeTuTh 00beM MOABOIHON YaCTH KOPITyCa.

TouHbli 00bEM NMOABOAHON YACTH CYAHA U3-32 KPUBU3HBL OOpMA CYOHA, KAK TIPABUIIO, He
yoaemcs. B Teopuu cyHa JUIsl onpeodesieHus 00beMHO020 6000UIMeuieHusa CyHa, a TakxKe s
BBIUKCIICHUS] HJ10U4A0€CH KPUBONUHEIIHBIX (huzyp Yallle BCETO MPUOIMKEHHBIM TPHEMOM —

npaguiom mpaneyuil.
2
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ITnomane nonosunsl winanzoyma paBHa cymme naouiadeii 6cex mpaneyuil.

OpaMHaThI 1715 KaXK/I0T0 Wnan20yma MOTYT U3MEPSIThCS KaK B peajbHOM MaciiTade, Tak U B
€ro MPOEKUUAX JUIsl pa3IMYHbIX MOJIeNed. AHAJIOTUYHO CUUTHIBAIOT Opy2ue naowaou u 0ovemol
cyoua.

HN3mepenue 3anaca njiaBy4ecTu.

3anac niiaBy4ecT 0ObIYHO BBIPAXKAETCS B HPOUEHMAX OT 6000UIMEU|eHUS CYOHA C NOTIHbIM
2PY30M, T. €. SIBIISICTCS] OMHOCUMEIbHBIM 3ANACOM NIAAGYYECHIU.

Ecnu HenponutiaeMelit 1711 BOABI HAOBOOHBLIL 00Bem Kophyca 0003HAYUTh uepes — Vi, To
OMHOCUMENbHDIIL 3anac Naagy4ecmu BbIPA3UTCS OTHOLIEHUEM:

A= (Vu/ V) x100%

OTHOCUTEIBHBIN 3aMac MIaByYECTH PA3UYCH y CyI0B PAa3HBIX TUIIOB U COCTABIISCT:

- 1JISl MACCAKUPCKHUX CyH0B - =80%;

- cyxorpy3oB — 25 — 50%;

- TAaHKepoB — 15 — 250%0.

CoxpaHeHue 3araca IJ1aBy4ecTH U ero KOHCTPYKTHBHOE 00eCTIeYeHHEe UMEIOT )KU3HEHHO —
BaXHOE 3HaYEHHE JUIs JII000ro CyAHA.

JlocTaTouHBIi 3amac MmIaBy4ecTd B MPOIIECC MPOSKTUPOBAHUS U TOCTPONKHU CyHA JOCTUTACTCS
PAIOM KOHCTPYKTHUBHBIX MEPONPHUITHH, K YHCITY KOTOPBIX OTHOCUTCS:

- o0ecrieyeHne 10CTaTOYHOM BBICOTHI HaJIBOJITHOTO OOPTa;

- YCTPOMCTBO BOJIOHEMPOHHUIIAEMBIX 3aKPBITHI U pa3/ielieHre Cy/IHa Ha OTCEKH MPOYHBIMU
BOJIOHETIPOHUIIAEMBIMHU TIepeOOpKaMu U MaxyOamu.
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[Tpu oTCyTCTBUM NOCIEIHUX, 000 MOBPEXKICHUE MTOABOJHOM YaCTH KOPITyCa CyIHA MOXKET
IPUBECTH K IIOJIHOII ITOoTepe 3arnaca IUIaByyecT! U THOeH CyHa. 3a1ac IUIaByYecTH B TOM
Cllydae KOHCTPYKTHUBHO He 00ecCIeueH.

I'PY30BAS MAPKA

YroObl n36exaTh Neperpy3ku CyJHa PU IKCILTyaTal[MH, yCTAHOBJICHHOE 3HaYeHNUE HAaIBOJITHOTO
0opTa PUKCUPYIOT MyTEM HAaHECEHUs Ha KaXJIOM OOPTY Cy/lHA I'PY30BOi MapKH, COCTOAIICH U3
naryOHOM JTMHUY, 3HaKa I'PY30BOIl MapKu U MapoK, IPUMEHSAEMBIX CO 3HAKOM IPy30BOH MapKH.
Paznnuator 00pIUHYI0 MEKIYHAPOJHYIO IPY30BYIO MapKy U CIEIHAIbHbIE IPYy30Bble MapKH,
KOTOPbIE HAHOCAT Ha OOPT HEKOTOPBIX CYA0B IIOMUMO OOBIYHBIX MapoOK (JI€COBO3bI,
[aCCAKUPCKUE CyJia 3arpaH. IJIaBaHUs1) WM B3aMEH HUX (HaJIMBHBIE Cya, MOPCKUE Cyla
BHYTPEHHETO IU1aBaHusl). [ py30Bas Mapka UMeeT CIe Ty oIui BU:

nﬂ MG
MGHAG A
L‘——m_,._ﬁ'm > “Hugo

-~
L2330 & Jree

Q] 230,

4

3CA (wug)

B MexayHapoaHyto rpy30BYI0 MapKy BXOJIUT CIEAYIOMUN psit Mapok: 1. JleTHsisi rpy3oBas
mapka JI (S - summer) - MUHUMaIbHBIN HaBOIHBINA OOPT JUIsl JICTHETO IUIABAHUS CY/IHA B
MOpCKOi#t Bozie. 2. 3uMHsis - 3 (W - Winter) - 3uMHUI HaJBOAHBINA OOPT, KOTOPBIH MOTyUYarOT
yBEJIMUEHUEM JIeTHero Ha 1/48 yetHelt ocanku. 3. 3UMHsIsI TPy30Basi MapKa JIJisl CeBepHOii
Atnantuku - 3CA (WNA - winter north atlantic). ¥ cynos anunoii 6onee 100,5 M 3TOT
MUHUMAaJbHBII 0OPT COBMAJIaeT C HOPMaJIbHBIM 3UMHUM. Y cyJ0B faiiHoi meHee 100,5 M oH
yBenuueH Ha 50 MM, T.K. YCJIOBUS TJIaBaHUs CYA0B CPABHUTEIHLHO MAJIBIX pa3MepoB Ooliee
Tsokenbie. 4. Tponuueckas - T (T- tropical) - monydena myTeM yMeHBIICHUS JICTHETO
HaZBogHOTO OopTa Ha 1/48 netHeit ocagku. 5. 'py3oBasi Mapka ajs npecHoii BoasI - I1 (F -
fresh water) - monokeHue 3TOM MapKH MO BBICOTE OMPEACSACTCS BEIYUTAHUEM U3 JICTHETO
HaJ/IBOJIHOTO OOpTa 3HAaYECHUsI U3MEHEHHUS OCAKH Cy/IHA IPH NEPEX0/Ie U3 MOPCKOM BOJBI B
npecuyto. 6. Tponmmueckasi mapka uisi npecHoii Boaswl - TI1 (TF - tropical fresh water) - ee
MOJY4aroT YMEHBIIEHHEM TPOITMYECKOT0 HaJIBOJHOIO OOpTa Ha BETMYMHY U3MEHEHUS OCa/IKH
IIpU Iepexo/ie U3 cojeHoi B npecHyo. byksel P C Ha mapke o6o3HauatoT - peructp CCCP. [lns
JIECOBO30B CYILIECTBYET CIELUAJIbHAS JIECHAS TPY30Basi MapKa, KOTOpasi HAHOCUTCS JIEBee
3HaKa rpy3oBoi Mapku. OHa yMeHbIIaeT HaJBOIHbII OOpT, T.K. JI€C MPUAAET CYyIHY
JIOTIOJTHUTENBHYIO Tu1aByuecTb. [laccaxkupckue Mapku ob6o3nauvatorcs nutepamu Cl, C2, C3 u
T.J1., PACIOJIOKEHBI IEPIEHANKYJIIPHO BEPTUKAIBHOM JIMHUU B KOpMY. CyliecTByeT
crelualibHas rpy30Basi MapKa JUlsl CyZ0B BHYTPEHHETO Iu1aBaHus. OHa UMEET BUJL:

Danrdeiag rnted

220,
n_,_-
}ﬁ%n
FINAAL 3

Haznauenne MUHIMAaJIbHOTO HaJIBOJIHOI'O 6opTa OTUX CYJ0B 3aBHUCUT OT paﬁOHa IIJ1aBaHUs 3TUX
cynoB. Cynam, COBEpIIAIOLINM MEXTyHapOIHbIE PENCHI, PETUCTPOM BbIAAETCA "MEXTyHAPOIHOE
CBHUJIETEIBCTBO O TPY30BOM Mapke", KOTOPOE COCTABIIAECTCS HA PYCCKOM M aHTJIMICKOM SI3bIKaX.
[Tocankoit Ha3pIBaeTCA MOJIOKEHHUE CyTHA OTHOCUTEIBHO NTOBEPXHOCTH BoAbl. CyIHO, KaK
TBEP/I0E TEN0, UMEET 3 CTENEeHH CBOOOIbI OTHOCUTENHLHO MOBEPXHOCTH (IJIOCKOCTH) BOJIBI.
[TosTOMy TIOCaAKY Cy/HA TOJKHBI ONPeAesaTh 3 napameTpa. OOBIYHO UCHIOIB3YIOTCS
CJIEAYIOLINE BapUaHThl IapaMETPOB:
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a) ocanka HocoM: (Ty), ocanka kopmoit (Tx) )Ou yron kpena

(ocamka HOCOM — 3aray0JieHHe HOca, 0Ca/IKa KOPMOM — 3ariry0JIeHne KOPMBI, yTroJl KpeHa— yroil
HAKJIOHEHUS CyJIHA B TIOTIEPEUHOM IIIOCKOCTH);

0) ocaaka Ha muzene (Tw), )y), yron muddepenra (Byron kpena (

win auddepent (d= Ty- Tx).Yroa quddepenTa — yroia HaKJIOHEHHS CyIHA B =\y/IIPOI0IbHOI
iockocty - d/L/

Jughgpepenm na noc u kpen na npaewtit 6opm cuumarom nooxcumenvhHvimu. Bapuanmot
nocaoku cyona:

a) Cy/IHO C KpEHOM H T PepeHTOM;

0) = OcyaHo cumut npsiMo 1 Ha poBHbIH kKitb (= d = 0);y0,

B) OcyiHO cuauT npsimo, HO ¢ nuddeperTom ( =0);

I') CYJHO CHIUT Ha POBHBIN KKk, HO ¢ KpeHOM = d = 0).y(

Ocanku cyZiHa ONpeNeNaioT 0 MapKaM 0Ca/IoK, KOTOPbIE HAHOCAT Ha IPAaBOM U JIEBOM OopTax
CyJlHa B HOCY, KOpPME U Ha MUJelie, KaKk MOKHO OJIMDKe K MEepPHeHIUKYIsIpaM U MUJIETIO CyTHA
COOTBETCTBEHHO (pHC.5.).

Oo0opynoBanme:

HHCTpyMEHTHI ¥ TPUOOPHI MaTIOM MEXaHU3aIuN

TpeOoBaHus K 0TYETY 10 MPAKTUYECKOH padore:

Kak nepepacnpenesiroTcsi CUITbI OAAEpKaHus P MONMaJaHUK KOpPITyca Cy/Ha Ha BOJIHY?
Kax MmoxxHO n36exath nporuda uin neperuda Kopiyca CyJ/iHa U CJieMuHra?

Kputepun oneHnBanus:

«2» - IOTIYIIEHBI CYIIeCTBEHHBIC OMIMOKH, IIOKA3aBIINE, YTO KYpPCaHT HE BIaeeT
00s13aTeNbHBIMH 3HAHUSAMU 110 JAHHOW TeMe B MOJHOU Mepe; paboTa moka3aia MoJIHOe
OTCYTCTBHE Y yUalllerocs 00s13aTeJIbHbIX 3HAHUN U YMEHUH 110 TPOBEPSEMOM TeMe.

«3» - momyuieHsl 60s1ee 01HOM OMMOKH WK JIBYX-TPEX HEJOUETOB B BBHIKJIAAKAX WIIH
porpaMMe, HO KypCaHT BIIaJieeT 00s3aTeIbHBIMA YMEHUSMH T10 IPOBEPSIEMOM TEMe.

«4» - paboTa BBITIOJIHEHA MTOJTHOCTHIO0, HO 0OOCHOBAHUS I11ar0B PEIICHUS] HEIOCTATOUHBI (ECIH
yYMEHHE 000CHOBBIBATh PACCYKACHHUS HE SBISUIOCH CIIEIIHATBHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BBIMIOJIHEHA TTOJHOCTHIO, B TEOPETUYECKUX BBIKIIAAKAX U PEHICHHUSIX HET MPOOeIoB
1 OmMHUOO0K, B TEKCTE MPOTPAMMBI HET CHHTAaKCUUYECKHUX OMIMOOK (BO3MOKHBI OJTHA-IBE
pa3ryYHble HETOUHOCTH, OTIMCKH, HE SBISIONINECS CIEACTBUEM HE3HAHUS WM HETIOHUMAaHHUS
y4ueOHOro MaTepuasia

CnHCcoK HCI0JIb3yeMOoil JINTepaTyphbl:

1. Teopwust u ycrpoiictBo cyana: yueOnuk / b.I1. Koporkos, A.A. Epiios, A.M. Bosipunos u
JIp.;T0J1 0011, pef. a-pa TexH. Hayk, mpod. C.FO, Pa3zso3osa. — CII6.: 3narenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢.— ISBN 978-5-4391-0352-2.

MPAKTHYECKAS PABOTA Ne 12

Tema: U3MeHeHMe NONEPEYHO OCTOMYHMBOCTH NPU BEPTUKAJILHOM NepeMelleHuN rpy3a.
HN3MeHeHMe onepeyHoil OCTONYMBOCTH NPU U3MEHEHUM HAIPY3KH Cy/HA
Heab npakTH4ecKoro 3aHATHS:
— 3aHTHE HAPaBIEHHO HA POPMHUPOBAHUE KOMITETCHIINN;
- 3aKperieHue, yriayOlIeHne TeOPETUYECKUX 3HAHHM IPU U3YYEHUU CBAPHBIX COSIUHEHUIH;
— Pa3BUTHE HABBIKK CAMOCTOSTEIBLHOM IEATeTHOCTH MPU TPOBEICHUH OOIINX UCTIBITAHUN
Ha HEMPOHHUIIAEMOCTh U TePMETUYHOCTH, HABBIKOB TI0 UCIIOJI30BAHUIO IPHOOPOB U
WHCTPYMEHTOB MaJION ME€XaHHU3alNH1
OO0yyaromuiicst 10JKeH
YMETh:

— TPHUMEHSTHh HHPOPMAIUIO 00 OCTOWYUBOCTH CYIHA, TUATpaMMaX, YCTPOHUCTBAX
3HATH:

— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyJHA
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OcBauBatorcs ymenus u 3Hanus B cootBercTBrH ¢ PI'OC CIIO: OKO01 — OK 02, OK 04 — OK
06, OK - 09 TIK 2.2.

Bpemsi BbINOTHEHHSI: 2 aKaIEMUYCCKUX Yaca

Coneprxanue padoThl, AATOPUTM BBINOJTHEHUS

Llenbto JaHHOM PabOTHI ABISAETCS MOTYUYSHHUE O0YUAOIIUMUCS OOLINX CBEICHUH 00
OCTOHYHMBOCTH CYJIOB M METOJMKE €€ KOHTPOJISI B IIPOIECCE IKCILIyaTauu cya0B. [Tomumo
3TOr0, KypCaHThI(CTYI€HThI) JOJKHBI HAYUUThCS PACCUUTBIBATD MTOCAJKY CYIHA IPU
MEPEMEIICHUH WU IIPUEME IPY30B Ha CYJTHO.

3HAKOMSICh C TEMOI, HEOOXOIMMO MTOBTOPUTH OIIPEEIIEHNE CTATUYECKUX MOMEHTOB U MOMEHTOB
UHepLUH IUI0CKuX (uryp, nuddepeHuupoBanme GyHKIMNA, OpeaeeHre HeHTpa TAKECTH
CHCTEMBI TeJl, KOT/Ia OJTHO U3 HUX MepeMelaeTcsl B KaKOM-T100 HAalpaBJIeHUH, U BPaIlICHHE Tea
BOKPYT OCH.

OCTOIYMBOCTBIO HA3BIBAETCS CIIOCOOHOCTD CyJTHA MPOTUBOJICHCTBOBATH CHJIaM, OTKJIOHSIOIIUM
€ro OT MOJIOXKEHUS] pAaBHOBECH S, U BO3BPALLATHCS B
[IEPBOHAYAJIbHOETIONI0KEHUEPABHOBECUAIOCIETIPEKPALIEHUA IEHCTBUAITUXCUIL. OCTOIUNBOCTBCY
JTHa MEHSIETCS C YBEJIMUSHHUEM YIJIa HAKJIOHEHUS U [TPU HEKOTOPOM €ro
3HAYEHUHUIIOIHOCThIOyTpaunBaerca. [ [puHATOpa3nuuaTboCTONUYMBOCTHCY THAPUMAIIBIXYTIIAX
HaKJIOHEHHUs (HayaJlbHYI0 OCTOMUYMBOCTB) U OCTOMYMBOCTh HA OOJIBIIUX

yIiaxHakJIOHeHHs. B3aBucuMoCcTHOTHANpaBIEHUHHAKIIOHEHUACY THAN3y a0 TIONIEPEYHY00CTOM
YUBOCTBH MIPOAOJIBHYIO OCTOHYNBOCTb.

Ecnu HakoHeHue cyiHa IPOMCXOAUT 0€3 3HAYUTENbHBIX YITIOBBIX YCKOPEHUI(TIepeKauBaHe
KHUJIKUX TPY30B, MEAJICHHOE ITOCTYIUIEHHE BOJIBI B OTCEK), TO OCTOHYHMBOCTD HA3bIBAIOT
CTaTUYECKOM.

B psine ciyyaeB HaKJIOHSIOLIME CYJTHO CHIIBI ICHCTBYIOT BHE3AITHO, BbI3bIBAsl 3HAUUTEIbHbBIE
YIJI0BBIE yCKOpEeHUS (ILIKBaJI BETpa, HAKAT BOJIHBI U T.I1.). B Takux ciayyasx paccMaTpuBaroT
JUHAMHYECKYIO0 OCTONYMBOCTb.

Kypcanty Oosbliioe BHUMaHuE cliefyeT oOpaTUTh Ha KPUTEPUU OCTONYHUBOCTH:
METALCHTPUYECKHE BBICOTHI U IJIEYO CTATUYECKON OCTOWYMBOCTH; TBEPAO YCBOUTH, UTO
MeTaleHTpu4ecKre GopMyIIbl CIIPaBEUIUBbBI TOIBKO /I OECKOHEYHO MaJIbIX YIJI0B HAKJIOHEHUS,
KOI'Zla KpUBYIO [ICHTPOB BEIMYMHBI MOKHO 3aMEHUTDH TyTOM OKPY’KHOCTH.

[Tepen BeIBOOM (pOpPMYIT 1715 ONIpEAETICHUS] METALIEHTPUUECKUX PayCOB Clle-AyeT U3yUYUTh
TeopeMy Diinepa, KoTopast 00BSCHSIET, I0YeMY OCh HAKIIOHEHUS MpH U QepeHTe He COBNaaaeT
C MUJEIIEM.

le/IMepLI PCIICHUA TUIIOBLIX 3a/1a4

3agagalNel

Kak u3meHuTcst MerarieHTpuaeckast Beicora Ji/3 «A.Ilymkuny, eciau 1iis odecrnedeHus
NPOYHOCTH Tepekadarh damtacT u3 muctepH Ne4 (P =861,z =1,11m), Ne 7(P =222 T1; 2
=4,47m) u Ne 5 ( P = 64t; z = 0,64m) B iuctepubl Ne 14 (P = 3361;z = 8,67 M) u Nel13(P=36T;
z=1,76m)? Luctepusl 3anpeccoBanbl. A=9400T.

NNPAKTUYECKAS PABOTA Ne 14

Tema: Ilocanka u 0CTOMYHMBOCTB CYyJHA NIPH 3aTOIVICHUH OTCeKa. PacueTHble TadIUIbI
Henab NpakTH4YeCKOro 3aHATHSA:

— 3aHATHE HAIPABJICHHO Ha (pOpMUpPOBaHHE KOMITETECHIIHIA;

- 3aKperuieHue, yriryOJeHne TeOpeTUYeCKIX 3HaHUM MPU N3YUEHUH CBAPHBIX COCMHEHHIA;
- pa3sBUTHE HABBIKU CAMOCTOSITEIIbHOM IEATEIbHOCTH IPU MPOBEACHUH OOIINX UCTIBITAHUM
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Ha HEMIPOHULIAEMOCTb U T€PMETUYHOCTb, HABBIKOB MO UCIOJIb30BAHUIO TPUOOPOB U
MHCTPYMEHTOB MaJioil Mexanu3zauu O0yJaromuiics 10mKeH
YMETb:

— TPUMEHATh HH(pOpMAIUIO 00 OCTOWYMBOCTH CyJHA, TUarpaMMax, yCTpOMCTBax
3HATh:

— OCHOBHBIE KOHCTPYKTHBHBIE 2JIEMEHTHI CyTHA
OcBauBarotcs ymenust u 3HaHus B cootBeTcTBHH ¢ PI'OC CIIO: OKO01 — OK 02, OK 04 — OK
06, OK-091IK 2.2
Bpemsi BbInoJIHeHMSI: 2 aKaJleMUYECKIX Yaca
Copnepxxanue padoThbl, AITOPUTM BbINOJTHEHHS
Llenbto 1aHHON pabOTHI SIBJISETCS MOTYyUYSHHE 00YUIarOIUMKCS OOIINUX CBEICHUN 00
OCTOWYUBOCTH CYJIOB U METOAMKE €€ KOHTPOJIA B IIPOLIECCE IKCIUTYaTallUK CYO0B.
Pacuer apapuiiHOM MOCAAKH U OCTOHYHUBOCTH
YcaoBHbIe 0003HAYCHUS
A - 00beMHOE BOJJOM3MEIICHNE HEMTOBPEXKICHHOTO Cy IHA;
S - myoImaae UCXOIHON BaTEPIINHUM,
Vr - TeopeTrueckuii 00beM 3aTOIJICHHOTO OTCEKA;
V - 00BbeM 3aTOIJIEHHOTO OTCEKA MO UCXOAHYIO BATEPIUHUIO C YIETOM
K03 puIeHTa MPOHUIIAEMOCTH;
S - IJIOLIa/1b TOBEPXHOCTH BOJIbI B 3aTOINIEHHOM OTCEKe (IoTepsiHHAs
IUIONIA (b BaTEPJIMHUN);
S-S - mIoIas MOBPEXKICHHOM BaTEPIMHUM;
dd - u3MeHeHne 0CaKH MOCIIe 3aTOIICHUS OTCEKa,
Xt - abcrmcca MeHTpa TSHKECTH TUIoIaay uexoaHoi BJT;
Xf1 - abcrpcca eHTpa TSHKECTH TUIOIIA U, ToBpekaeHHON BJT;
Yf1 - opauHAaTa LIEHTpa TSHKECTH IJIOMAAN, ToBpexaeHHoi BJI;
Xp,Yp, Zp - KOOPAMHATHI LIEHTPA TSHKECTH 3aTOINIEHHOTO OTCEKa,
Xs, Ys - KOOpAMHATHI IIEHTPA TSHKECTH IO, moTepsinHoi BJI;
Xety Yer - KOOPIMHATHI LIEHTPA BETMUYMHBI TOBPEXCHHOTO CY/IHA;
Ix, |,- MOMeHTBI nHepiuu miomanu BJI;
ly1,lx1 - MOMEHTBI HHEPLIMU MOTEPSIHHOM IIOIAIN BaTEPIMHUU.
Crnoco0bl pacueTa HeMOTOILIAEMOCTH
Cnoco0 npuema rpysa (cnocod nepeMeHHOro BOAOM3MeEIeHNS).
B aTom citygae macca BOJibl, IOCTYIIMBIIEN B OTCEK, pACCMaTPUBAETC KaK IPUHATHIN rpy3. [Ipn
3TOM U3MEHSAIOTCS: BOJOU3MEILEHNE, KOOPANHATHI IEHTPA TSKECTH U LICHTPA BEJINYUHBI,
norepevHas U MpojoabHasi METAllEHTPUUECKHE BBICOTHI, CPEIHSS 0CAJIKA, YIJIbl KpeHa U
muddepenta. OH MpUMeEHsETCs IPU 3aTOMJICHUH OTCEKOB MEPBOM M BTOPON KaTeropuil.
Cnoco0 uckivyeHus (cnocod NOCTOSTHHOT0 BOAOU3MeEIleHUST).
B sTOM cityuae 06beM BOJIbI, MOCTYIHBILEH B OTCEK, HCKIIOUAETCS U3 OCHOBHOTO KOpIyca
CyJlHa, TaK Kak 00beM KopITyca MeX1y HauaJbHOW 1 aBapUIHOMN BaTepIMHHUSIMH paBeH
UCKJIIOUEHHOMY 00BEMY, UCXOs U3 YCIOBHS paBHOBECH CyIHA. Takum obpa3zoMm o0beM
MOTPYKEHHOTO KOPITyca Cy/JHa OCTAeTCsl HEM3MEHHBIM, a BOJOU3MEIEHUE MOCTOSIHHBIM. [Ipu
3TOM U3MEeHseTcs (hopMa MOTPYKEHHOTO KOPITyca, KOOPAWHATHI IEHTPa BEIUYHUHBI U
KOOpJMHATHI LIEHTPA TSHKECTH (€CIIM Harpy3Ka CyJiHa B IIPOLIECCE aBapuU HE U3MEHUIIACh U BCE
Ipy3bl 3aKPEIICHBI).
3TOT c11ocod UCHOB3YETCs MPH 3aTOIIICHUH OTCEKOB TPEThEH KaTeropHH.
O6a crioco6a pacyera HEMOTOIUISIEMOCTH HE3aBUCUMO OT KaTerOpUHU 3aTOTIEHHBIX OTCEKOB
JAI0T OJJMHAKOBBIE XapaKTEPUCTUKH, XapaKTEPU3YIOLUE MTOJI0KEHUE Cy/IHA TIOCTIE 3aTOIICHUS
OTCeKa: CPEIHIO0 0CaJIKY, YIJIbl KpeHa U nuddepenta, koahGUIHEHTH OCTONYHUBOCTH
(D+R)hy =Dhy; (D+R)H; = DH..
Yro ke KacaeTcs IpyTUX BEJIUYHH, HAIPUMEpP, METALICHTPUYECKHUX BBICOT, TO UX 3HAYEHUS,
HaWICHHBIC IByMsl pa3HBIMH CIIOCO0aMH, pa3nuuHbl. MeTanieHTpru4eckue BoicoThl hy 1 Hy,
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OTpEICIICHHBIC CITOCOOOM MEPEMEHHOT0 BOJJOU3MEIICHHUS, MEHBIIIC METAIIECHTPUIECKUX BBICOT hy
" H>, HaliIeHHBIX CIT0COOOM IMOCTOSIHHOTO BOIOM3MEILICHHS.

Pacuer apapuiiHOM OCAAKH M HAYAJIbHON OCTOMYUBOCTH

Pacuer BpInoIHAETCA METOIOM ITOCTOSIHHOTO BOAOU3MEILCHUS, IIOCKOJIbKY 3aTOTIEHHBINA OTCEK
OTHOCHTCSI K TPEThEH KaTeropuu. B MOosSCHUTEILHOM 3alicKe HEOOXO0IMMO BEIYEPTUTD TPH
CEYCHUS KOpPITyca CyJHa C YKa3aHHEM 3aTOIUICHHOTO OTCEKa C YKa3aHHUEM BCEX HEOOXOIMMBIX
pa3MepoB.

Pacuer BeinosHsAETCA B CIIEAYIOLIEN TTOCIIEIOBATEIBHOCTH:

1. Onpenensercst 00beM 3aTOIUICHHOT'O OTCEKa MPU UCXOTHOM 0CaIKe C YYETOM
MIPOHUIIAEMOCTH:

V =mV,=0,98*3104=3041,9 »°

r7e: M - BBIOUpaeTcs B 3aBUCUMOCTH OT Ha3HAYEHUS OTCEKa (TPY30BOM TaHK, MAIIMHHOE
OT/ICJICHUE U T.II.)

2. OHpe,I[eJ'IHeTCSI HU3MCHCHHUC cpezLHeﬁ OCaJKH OT 3aTOIIJICHUA OTCCKaA:

s V30419
=S_s 97372—6302 330

3. PaccumnrtsiBatotrcst koopauHaTsl L. T. momaay moBpex IeHHON BaTepINHIH:
s
Xp =X, — (X, —XI)E = —1.03 (M)

5
Yoy =Yg = 135 ()
Pacuer aBapuiiHOM TOCaAKKU ¥ HAYAJIbHOM OCTOMYMBOCTH

Pacuer aBapuiiHOM NMOCAJAKU U OCTOMYHBOCTH

YcioBHBbIE 0003HAYEHUS

A4 - 00beMHO€e BOJJOU3MEIICHNE HETTOBPEXKIEHHOTO Cy/IHa;

S - momaas UCXOTHOM BaTEPIMHUM;

Vr - TeopeTrueckuii 00beM 3aTOMIIEHHOTO OTCEKa;

V - 00beM 3aTOIIEHHOTO OTCEKA 110 HCXOAHYIO BAaTEPIUHUIO C YIETOM

ko3¢ duLreHTa TPOHUIIAEMOCTH;

S - MJIOIIA/Ib MOBEPXHOCTHU BOJIbI B 3aTOTNIEHHOM OTCEKe (MOTepsHHAs

IUIOLIa/1b BaTEPIIMHUN);

S-S - momaap MOBPEXKISHHON BaTEPIMHUN;

dd - u3aMeHeHune 0caaKK MOCIIE 3aTOMICHHUS OTCEKa;

Xf - abcrucca MeHTpa THKECTH TIomaay ucxoaHoi BJI;

Xf1 - abcrucca 1eHTpa TSHKECTH TUIOIIA U oBpexkaeHHon BJI;

Y1 - opJiIuHaTa LIEHTpa TSHKECTH IJIOLAAH oBpexaeHHoN BJI;

Xp,Y)p, Zp - KOOpAMHATHI LIEHTPA TSHXKECTH 3aTOIJICHHOTO OTCEKa;

Xs, Ys - KOOpUHATHI [IEHTpa TSHKECTH IUIOIa I notepsHHoi BJI;

Xe1, Yer - KOOPIMHATHI LIEHTPA BETMYHUHBI TOBPEKICHHOTO CY/THA;

Ix, l,- MOMeHTHI nHEpIUY wiomaan BJI;

ly1,lx1 - MOMEHTBI HHEPITUH TOTEPSHHOM IJIOMIAAN BaTEPIMHUU.

O01mme noJ10KeHus

Onpenenenre aBapuiiHON MOCAJIKN U OCTOMYMBOCTH CYJIHA MOCIIE 3aTOIUICHUSI OJTHOTO WIIH
HECKOJIbKMX BOJIOHEMPOHUIIAEMBIX OTCEKOB HA3bIBAETCSl PACUETOM HEMOTOILIIEMOCTH.

[Ipu 3aTonieHny OJMHOYHBIX OTCEKOB METO/1 pacyeTa HEeMOTOIIIEMOCTH 3aBUCUT OT KaTeropuun
OTCEKa.

3aTorIeHHbIE OTCEKH MOAPA3/IESIOTCS Ha TP OCHOBHBIE KATErOpUU:

OTtcex nepBoii KaTeropuM -MOJHOCTHIO 3aTOIJICHHBIN HE COOOIIAIOIIUIACS ¢ 3a00PTHON BOJIOM.
OTH 0TCEKH HE UMEIOT CBOOOIHOM MOBEPXHOCTH.

OTcexk BTOPOii KATEropMu -3aTOIUICHHBIN YaCTUYHO U HE COOOIIAIOIUIACS ¢ 3a00pTHON BOJIOM.
B HuxX umeroTcst cBOOOJHBIE TOBEPXHOCTH, OTPUIIATEIHHO BIUSIOUINE HA OCTOMYUBOCTh CY/THA.
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OTcek TpeTheil KATEropUM - 3aTOIJICHHBIN YaCTUYHO, COOOMIAIONTUIACS ¢ 3a00pTHOM BOION U
OTKPBITBIN CBEPXY.

B stux orcexax 06beM nocrynarolel Boabl B MPOIEcCe 3aTOIUICHUS HEMTPEPHIBHO
YBEIUYMBACTCS 0 YCTAHOBJICHHUS BaTEPIIMHUM PaBHOBEeCHA. B HUX Takke MMEI0TCsl CBOOOIHbIE
MTOBEPXHOCTH.

Haunbosnee omacHbIM C TOYKU 3pEHUS aBAPHITHOM MOCAAKN U OCTOWYMBOCTH Cy/IHA TIOCIIE aBapuu
SIBJISIETCS] OTCEK TPEThEUN KaTEropuHu.

Kamezopuu samannueaemvix omcexos

Crnoco0bl pacueTa HeMmOTOILIAEMOCTH

Cnoco0 npuema rpysa (crnocod nepeMeHHOro0 BoJI0U3MelleHus).

BstoMm ciryuae macca BoJibl, IOCTYNUBLIEH B OTCEK, pACCMATPUBAETCS KaK NPUHATHIN Ipy3. [Tpu
9TOM U3MEHSIOTCS: BOJOU3MEIIEHNE, KOOPAUHATHI LIEHTPA TAKECTU U LEHTPA BEJIUYUHBL,
MONEPEYHast U MPOAOJIbHAS METALEHTPUUECKUE BBICOTHI, CPEJIHSIS OCAIKA, YIJIbl KPEHA U
maddepenta. OH MpUMEHSIETCS IPU 3aTOIUICHUU OTCEKOB NIEPBOM U BTOPOM KaTETOPHIA.
Cnoco6 uckiaoveHus (cnocod nNoCcTOIHHOTO BOAOM3MeIleHNs).

B sTOM ciiyyae 00beM BOIBI, MOCTYIHBILIEH B OTCEK, HCKITFOUAETCS U3 OCHOBHOTO KOpITyca
CyJlHa, TaK KaKk 00beM KOpIyca Mex a1y HauaabHOU U aBapUWHOMN BaTepIHMHUSIMH PaBEH
UCKJIIOYEHHOMY 00BEMY, HCXOMSI U3 YCIOBHS paBHOBECHS CyaHA. Takum oOpazom o0beM
MOTrPY>KEHHOr0 KOPITyca Cy/IHAa OCTAETCsl HEM3MEHHBIM, 8 BOJOU3MELIEHUE OCTOAHHBIM. [Ipu
3TOM H3MEHSETCs OopMa MOTPYKEHHOTO KOPIyca, KOOPAMHATHI IIEHTPA BETHYUHBI U
KOOPJMHATHI LIEHTPA TSHKECTH (€ClIM Harpy3Ka Cy/JHa B IIPOLIECCEe aBapuu HE U3MEHMIIACh U BCe
Ipy3bl 3aKPETICHBI).

DTOT cr10co0 KCIOIIB3YETCs MPH 3aTOIIICHUH OTCEKOB TPEThEH KaTeropuu.

Oba criocoba pacueTa HEMOTOIIIEMOCTH HE3aBUCHMO OT KaTETOPHH 3aTOIIJICHHBIX OTCEKOB
JAI0T OJMHAKOBBIE XapAKTEPUCTUKH, XapAKTEPU3YIOLUE MTOJI0KEHUE CyIHA TIOCIIE 3aTOIICHUS
OTCEKa: CPEIHIO 0CAJKY, YIJIbl KpeHa U tuddepenTa, korpHUneHTsl 0CTONYUBOCTH
(D+R)hy =Dhy; (D+R)H;= DH..

Yro xe kacaeTcst APYTUX BEINYMH, HAIPUMEP METALIEHTPUUECKHUX BBICOT, TO UX 3HAYCHMUSI,
HaliJICHHBIC IByMsI pa3HBIMH CIIOCO0aMH, pa3uuHbl. MeTaneHTpudeckue BeIcOThI N1 1 Hi,
OIpeJIeNICHHBIE CIIOCOOOM MEPEMEHHOTO BOIOM3MEILICHH S, MEHBIIIE METAIIEHTPHYECKUX BBICOT hy
" H>, HalIeHHBIX CIOCOOOM IIOCTOSSHHOI'O BOJIOM3MEIICHUS.

Pacuyer aBapuiiHOM NOCaAKN U HAYAJIBLHON OCTOMYUBOCTH

Pacuyer BBINOIHAETCSI METOIOM ITOCTOSSHHOTO BOJIOU3MEILEHNUS, IIOCKOJIbKY 3aTOIIEHHBIA OTCEK
OTHOCHTCSI K TpeThell kKaTeropuu. B nosicHUTENbHOMN 3arncke He0OX0IMMO BBIYEPTUTH TPU
CeUeHMsI KopIlyca CyJIHa ¢ yKa3aHHEM 3aTOIJIEHHOI0 OTCEKa C YKa3aHUEM BCeX HEOOXOAMMBIX
pa3MepoB.

Pacuer BbInONTHSAETCS B CIEAYIOLIEH MOCIE10BAaTENIbHOCTH:

1. Omnpenensercst 06beM 3aTOMIIEHHOT'O OTCEKA MPU UCXOAHOM OCaJIKe C yUYEeTOM
MIPOHUIIAEMOCTH:

V =m V,,=0,98*3104=3041,9 »3

rzie: M - BBIOMpaeTcs B 3aBUCUMOCTH OT Ha3HAYSHMs OTCeKa (IPy30BOH TaHK, MAIIIMHHOE
OTJIeTICHUE U T.11.)

2. OHpe,Z[CJ'ISICTCH N3MCHCHHC CpCIIHCfI OCaJKH OT 3aTOIINICHHA OTCCKaA:

o V30419
=S_s_97372—6302 3300

3. PaccunteiBaroTcst koopanHaTsl L. T. muiommaay moBpexkIeHHON BaTepIIMHUN:
5
Xp = X — (X, —J@)E = —1.03 (M)

s
Vo =Yoo= —1,35 (M)
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4. PaccYMTHIBAIOTCS MOMEHTHI HHEPLMH TIJIONIAAU HOBPEKIECHHON BaTEpINHUM:
s
I,=1 —1i, — s¥2 (1 +—:] = 1414539
xl x x =z §—zg

Ly =Ly — iy —s(X —Xp) (145 - -) = 4320881

rae: Ix, ly,S - caumatorcs ¢ KOTY no ucxoaHoit ocazke;

Ixd Iy - pACCYMTBIBAIOTCS JJIS 3aTOIIEHHOT'O OTCEKA IO TUIOIIA K CBOOOHOM MTOBEPXHOCTH BOJIBI
B OTCEKE.

Ecnu va KOTY otcyTretByioT Iy (ix), ly (iy), TO HX MOKHO paccuuTaTh 10 NpUOIHKCHHOM
hopmyie:

Ix = LB3/12=1696581 m*; ix = 24933 m*;

ly, = BL3/12=50057036 *; iy = 56014 n*.

5.PaccuymThIBAIOTCS TOMIEPEYHBIN U IPOAOIBHBIA METALICHTPHUCCKHE PATUYCHI CYIHA MOCTIe
3aTOILICHHUS OTCEKa:

rn=lxu /V:15,46;

R1 = ly21/V=449,6.

6. PaccunThIBaeTCs K3MEHEHHUE MOTIEPEYHOTO U MTPOA0JIEHOTO METALICHTPUIECKOTO PaIyCOB:
dr =r1—r =275 m,

Pacuet aBapuiiHOii MOCa Ky U HAYaJIbHON OCTOMYMBOCTH

Pacuer apapuiiHO# OCAAKH M HAYAJIbHOI OCTOHYUBOCTH

Pacuer BpInoOJIHSETCA METOIOM ITOCTOSIHHOTO BOJAOU3MEILICHUS, TOCKOJIbKY 3aTOIIEHHBIN OTCEK
OTHOCHTCS K TPEThEH KaTeropuu. B MosSCHUTENBHOM 3aITMCKEe HEOOXOUMO BBIUCPTUTH TPH
CEYCHHS KOpITyca CyHa C YKa3aHHWEM 3aTOILIEHHOTO OTCEKA C YKa3aHUEM BCEX HEOOXOIUMBIX
pa3MepoB.

Pacuer BpInoJIHSETCA B CIIEIYIOMIEN TOCIEA0BATEIBHOCTH:

1. Onpenensercs 00beM 3aTOIIICHHOT'O OTCEKA IPU UCXOAHOMN OCaJKE C yUYEeTOM
MPOHUIIAEMOCTH:

V =mV,=0,98*3104=3041,9 »°

r7ie: M - BBIOMpaeTCs B 3aBUCUMOCTH OT Ha3HAYEHUs OTCEeKa (TPy30BOil TaHK, MAIIIMHHOE
OTJIEJICHHE U T.I1.)

2. OnpenensieTcss K3MEHEHUE CPETHEH OCAIKU OT 3aTOIUICHUS OTCEKa!

V30419
=S_s 97372-6302 330

3. PaccunthIBaroTcs KOOPAWHATBI I_[.T. IJIomanun HOBpe)K,Z[eHHOI\/'I BaTCPJIMHUU:
5
Xp = X — (X, —Xf}m = —1.03 (M)

s

Voo =Y o= —1,35 (m)

4. PaCC'-II/ITI)IBaIOTCSI MOMCHTBI I/IHepHI/II/I Jromaau HOBpe>I<JIeHHOI71 BaTepJ'II/IHI/II/I:
,, 5

Iy=1,—i,— s¥2 (1 + ﬁ) = 1414539

»
rae: Ix, ly,S - caumarorcs ¢ KOTY no ucxoaHoi ocajke;

IxH ly - pACCYMTBIBAIOTCS JJIS 3aTOIUIEHHOTO OTCEKA IO TUIOIA i CBOOOIHOM TOBEPXHOCTH BOJIBI
B OTCEKe.

Ecm na KOTY otcyretBytoT Ix (ix), ly (iy), TO IX MOKHO paccuuTaTh 1O MPHOIMKEHHOI
hopmyie:

Ix = LB3/12=1696581 m*; ix = 24933 m";

ly = BL®/12=50057036 n*; iy = 56014 x*.

5.PaccunThIBAIOTCS MOMIEPEYHBI U TPOIOIBHBII METAIICHTPUYECKUE PAANYChI CYIHA ITOCTIe
3aTOIUICHHS OTCEKa:

Ly=1,—1, —s(x, - %) (1+ ﬁ) = 40320881
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ri = la /V=15,46;

R1 = Iy21/V=449,6.

6. PaccunTthiBaeTCs M3MEHEHHUE MOMEPEYHOTO U MTPOI0JIBHOTO METAIICHTPUYECKOTO PAJINYCOB:
dr=ri—r=2,75m;

dR=R; - R=106,2 m.

rae I u R caumarores ¢ KOTY o ucxoaHoM ocaaKe WM PAaCCYMTHIBAIOTCS 1O MPUOIMKCHHOM
bopmyre.

7. PaccunTeIBaeTCA U3MEHEHHUE AIIIINKATEI LOEHTPA BEJIMYUHEI ITOCJIC 3aTOIIJICHUA OTCCKA:
dZ ¢ =- (m/D)(Zr - d - dd/2)=0,18 m
8. PaccunTeIBaeTCa U3MEHEHHE MCTAlICHTPHUYCCKUX BBICOT ITOCJIC 3aTOINNICHHUA OTCECKA:
dh =dZc + dr=2,98 m;
dH = dZ; + dR=106,38 .
9. PaccunThIBaeTCs M3MEHEHHE yTiia KpeHa u quddepeHTa:
60 = 2 (1 + —) = 0,05°
~ A(h+ 6h) S—s/ 7
m(x, — x¢) s
8 = 221+ —) =0,004°
v A(H — éH) S5—s

10. PaccumnThIBatOTCS OCAIKKM HOCOM M KOPMOM ITOCJIE 3aTOIUICHUS OTCEKa:

L
d =d+6d+ (E_ xfi)a*w = 13,23 ()

H

L
d =d+6d— (E - xﬁ) Sy = 12,29 (m)
Oo6opynoBanmue:

HHCTpyMEHTBI ¥ TPUOOPHI MaJION MEXaHU3aluu

TpeGoBanus K 0TYETY 0 MPaKTHYECKOI padoTe:

Kak nepepacnpeiensitoTcsi CUiIbl MOAEpKaHuUs IPU MONaJaH|K KOpITyca CyHa Ha BOJIHY?

Kak MoxHO n36exaTh nporuda Uiy neperuda Kopmyca cyaHa U cieMuHra?

Kpurtepun onennBanus:

«2» - IOTyIIEHBI CYIIeCTBEHHbIE OIIMOKH, TOKa3aBIINe, YTO KYpPCaHT HE BiIaJeeT
00s13aTeTbHBIMU 3HAHUSMH T10 JTAHHOW TEME B TMOJHOM Mepe; paboTa MmoKaszaia MmoJIHOe
OTCYTCTBHUE Y yYallerocs o0s3aTelbHbIX 3HaHUH U YMEHHI 10 TPOBEPSIeMOil Teme.

«3» - nomyuieHsl 6o1ee 01HOM OMMOKH WM JIBYX-TPEX HEOUETOB B BBIKJIAAKAX UM
porpaMMe, HO KypPCaHT BIIajieeT 00s3aTeIbHBIMI YMEHUSIMU 110 IPOBEPSIeMOil TeMe.

«4» - paboTa BBIIIOJIHEHA TOJIHOCTHIO, HO 00OCHOBAHUS I11ar0B PEIIEHUS] HEIOCTATOUHBI (€CIH
yYMEHHE 000CHOBBIBATh PACCYKACHUS HE SBISIIOCH CIIEIMATbHBIM 0OBbEKTOM MPOBEPKH

«5» - paboTa BBINIOJIHEHA MOJTHOCTHIO, B TEOPETUYECKUX BBIKJIAAKAX U PEHICHUSIX HET MPoOesoB
U OIIMOOK, B TEKCTE MPOTrPaMMbl HET CHHTaKCHUECKUX OIMOOK (BO3ZMOXKHBI OJIHA-/IBE
pa3MyHble HETOUHOCTH, OTICKH, HE SBIISIOLIUECS CIIEACTBHEM HE3HAHMSI UM HETIOHUMaHUS
y4eOHOro Marepuana

CnHcoK HCI0JIb3yeMOil JINTePaTyphbl:

1. Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Koporkos, A.A. Epmos, A.M. BosipuHoB u
JIp.;To11 00MI. pef. A-pa TexH. Hayk, mpod. C.}O, Pa3zoszona. — CII06.: U3gatenbcTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.
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Perienne:
[Ipn  gapHOM nepekaumBaHii  OaacTa  H3MEHACTCA €ro  IeHTP  TAKECTH
OTHOCHTEILHO OCHOBHOH TUTocKocTH. Omnpegenum zl n z2 anmInKaTel 11T
GanmacTa 10 11 nocie NepeKavki B IHCTEPHBI.
7zl = Mz _86*1,114222%447=64%0,64 =303 M
A 372
Z2= Mz = 336*8.67+36%1.76 = XAl
A 372
HMamenenne MB
oh =-m(z2-2z1)' A=-372(8 -3.03)9400 = - 0,196 m

2. PaccMOTpUM TepeMenieHre Ha CyTHE Tpy3a BECOM p B IIONIEPEYHO — FTOPU3OHTATBHOM
HAaIpaBJICHUH K TPpaBoMy 00pTy Ha paccrosiHue l,. Takoe nepemenieHne rpy3a BbI30BET KPEH U
cmemenue L. T. cynHa B HanpaBiieHuy, NapajijielIbHOM JINHUY TIEPEMEILLCHUS IPy3a p.
Hauanpnas nonepeynas 0CTOMYUBOCTD IIPU ITOM HE U3MEHHUTCS, T. K. antumikatel L[.B. u [.T., a
TaK)K€ METALICHTPUYECKUH paJiiyC U METALlEHTPUYECKas BBICOTA HE I10JIy4aT HUKAKOTO
npupamienus. Cuia TspKeCTH cyiHa, puiiokeHHas B HoBoM L. T., u cuna noxaepxanus,
npuiokeHHas B HoBoM LI.B., OyayT neficTBoBaTh 110 OAHOM BepTUKAIH, EPIIEHAUKYIISIPHO

HOBOM BaTepyiiHUU B1/11.
) =1

CyaHo npy 3TOM NPUHUMAET HOBOE MOJIO’KEHNE PAaBHOBECHS, HAKPEHUBIIUCH HA YTOJI KpeHa.
U3MEHEHUE OCTOMYUBOCTHU CYJHA OT IPUEMA WJIU CHATHUSA
(PACXOJOBAHMUA) I'PY30B.

[Tocne npuema rpysa Bogousmerienue cyasa crano D1 =D + P, a ocagka

T1 =T + AT. [Ipu npueme rpyza MeHsIOT [10JIO)KEHHUE BCE TPU TOUKH, XapaKTEpPHU3YyIOIINe
MOINEPEYHYIO0 OCTOMUYMBOCTD; LIEHTP BEJIUYMHBI — U3-3a U3MEHEHHUs OCaJKU CyJHa, a,
CJIeI0BaTeNbHO, U (POPMBI MIOIPY>KEHHOTO B BOJly 00beMa KOpITyca CyJHa; LIEHTP TSHKECTH —
BCIICZICTBUE U3MEHEHMS HArPY3KH CyZHA, a IOIEPEYHBII METALICHTP — BCJIEACTBUE U3MEHEHUS
(GbOopMBbI IJIOLIAAN BaTEPJIMHUN U 00bEeMa, IOTPYKEHHON B BO/Y YaCTH KOpITlyca Cy/IHa.

B1l1 L ) ] *G E%’ ] .
BN T P o S F A AT

TC A\ T
iy ._X

4

Puc. 6. I3MeHeHHEe OCTOMYMBOCTH CyTHA OT IMPUEMa WM CHATHUS (PAcXOI0BaHHUS) TPY30B.
MeraneHTpruueckas BbICOTa, XapaKTEPHU3YIOIIas OCTOMYMBOCTD CyJIHA, BCIIEICTBUE BCEX
Ha3BAHHBIX MPUYUH, IOTYYHUT CICAYIONIEE U3MEHECHHE:!
Ah=P/(D+P)*(T+AT/2-h-2Zp)

h*=h+Ah=h+P/(D+P)*(T+AT/2-h-2Zp)

311ech 3HaK IUTFOC COOTBETCTBYET NMPUEMY T'PYy3a, 3HAK MUHYC — €TI0 CHATHUIO (PAacX0J0BAHHUIO).
4)BJIMSIHUE HA OCTOMYMUBOCTH CYJIHA ITOJABEILIEHHBIX I'PY30B.
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Hanuuue Ha cy/iHE MOABELIEHHOTO IPy3a MPUBOIUT K YMEHBIIEHUIO HCXOIHON
METallEHTPUYECKOMN BBICOTHI, &, CJIEA0BATEIbHO, K YMEHBIIICHHIO BOCCTAHABIMBAIOIIETO
MOMEHTA.

_'_._'_‘—_""'-‘ K|
Maﬂl_fj‘_g“ MA:"INp

Puc. 7. Biusinue Ha OCTOMYMBOCTH Cy/IHA MOJIBEIICHHBIX TPY30B.

Takoe nepemelieHne rpysa, Kak 3T0 BUJIHO U3 PUCYHKA, CO3/1a€T JOMOIHUTEIbHbINA KPEHALIUN
MOMECHT:

AMkp=P-lz-sin0,

rae |z — Bo3BbIlIeHHE TOUKH TOBECA Hal TEpBOHAYaIbHbBIM mostokeruneM L. T. rpy3a.
Tak Kak ’TOT MOMEHT JEUCTBYET B CTOPOHY KPEHA, TO BOCCTAHABIIMBAIOIINNA MOMEHT
ymenbiaercs: M'0 = MO — AMkp. [Tockoneky MO =D' - h - sin 0 , To
M'0=D"-h-sin@-P-lz-sind

h'=h-(P-1z)/D

Ecnu BeIpazuTh Maccy MOJIBEIIEHHOIO IPy3a U BOJOU3MEUIEHUE B TOHHAX, TO TIONPABKa K
METallEHTPUYECKOM BBICOTE Ha BIMSHHE MMOJBEIICHHOTO Tpy3a OyeT:

Ah=-(P-1z2)/D

Oo0opynoBanme:

WHCTpyMEHTHI ¥ IPUOOPHI MaTIOM MEXaHU3aIIUN

TpeGoBanus Kk 0T4ETY IO MPaKTHYECKO padore:

Kak nepepacnpeensitoTcsi CUiIbl OAAepKaHus P MONaJaHUU KOpITyca Cy/1Ha Ha BOJIHY?
Kak moxHO n3bexarh nporuda uiam neperuda Kopryca cy/aHa u clieMuHra?

Kpurepun onennBanus:

«2» - IOMYIIIEHBI CYIIeCTBEHHbIE OMIMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIAJEET
00s13aTeTbHBIMU 3HAHUSAMH T10 IAHHOW TEME B TMOJTHOM Mepe; paboTa rmokasasia moJiHOe
OTCYTCTBUE y ydalierocs o0s3aTelbHbIX 3HAaHUH U YMEHHI 10 IPOBEPSEMOI TEME.

«3» - gonymieHsl 0oJiee 0THOW OMHMOKM MITH IBYX-TPEX HEIOUETOB B BHIKJIAIKAX WJIH
porpaMMme, HO KypCaHT BJIaJieeT 00s13aTeIbHBIMU YMEHUSIMU 110 TTPOBEPSIEMOI TEME.

«4» - paboTa BBIIOJIHEHA TOJTHOCTHIO, HO 00OCHOBAHUS I11ar0B PEIIEHUs! HEIOCTATOUHBI (€CIIH
yYMEHHE 000CHOBBIBATh PACCYKACHUS HE ABISIIOCH CIIEIMATIBHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BBINIOJIHEHA MOJTHOCTBIO, B TEOPETUYECKUX BBIKJIAAKAX U PEHICHUSIX HET MPoOesoB
U OIIMOOK, B TEKCTE MPOTrPaMMbl HET CHHTaKCHUECKUX OIMOOK (BO3ZMOXKHBI OJIHA-/IBE
pa3INYHbIE HETOYHOCTH, OTMCKH, HE SIBIISTFOIIUECS CIIEICTBHEM HE3HAHHS WA HETIOHMMAaHUS
y4eOHOro Marepuana

Cnucok ucnoJib3yeMoii JIuTepaTypsl:

1.Teopus u ycrpoiictBo cyana: yueOnuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB u
JIp.;T0T 0011, peA. a-pa TexH. Hayk, mpod. C.}O, Pa3zBozoBa. — CII6.: 3narenscTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.

MPAKTHYECKAS PABOTA Ne 13

Tema: OnpeneseHue 0caI0K HOCOM KOPMOM IPH NMPOA0JIHbHOM MepeMellleHUH rpy3a.
OmnpenesieHne 0caIOK HOCOM U KOPMOM NPH N3MEHEHNH HATPY3KH Cy/IHA.
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eJgb NpaKTHY€CKOT0 3aHATHS:
— 3aHATHE HAMpPaBJICHHO Ha GOpPMHUpPOBaHHE KOMIIECTEHIIUH;
— 3aKperIeHue, YriryoJieHue TeOPETUYECKUX 3HAHUN MPU U3yUEHUH CBAPHBIX COSTMHEHUIA;
— Pa3BUTHE HABBIKK CAMOCTOSITEIIBHOM JIEATEIIBHOCTH TP MTPOBEICHUH OOIINX UCTIBITAHUN
Ha HEMPOHMUIIAEMOCTh U TePMETUYHOCTh, HABBIKOB IO UCIIOJIb30BAHUIO TPHOOPOB U
WHCTPYMEHTOB MaJIO MEXaHHU3AIHH
OO0yJarmuiics J0KEH
YMETB:

— TOPUMEHSTHh HHPOPMAIUIO 00 OCTOWYMBOCTHU CYIHA, AUarpaMmax, yCTpoHcTBax
3HATh:

— OCHOBHbBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyTHA
OcBauBatorcs ymenus u 3Hanus B coorBerctBun ¢ ®I'OC CITO: OK01 — OK 02, OK 04 — OK
06, OK - 09 IIK 2.2.
Bpemsi BbINOJIHeHHSI: 2 aKa[EMUYECKIX Yaca
Coaep:xxanue padoThbl, AJTOPUTM BbINIOJIHECHHS:
Llenbto naHHOi pabOTHI ABISETCS MOTyYeHHE 00YJarOIIMMHCS O0IUX CBEIEHUH 00
OCTOMYMBOCTH CY/IOB 1 METOJIMKE €€ KOHTPOJIS B IPOIECCE IKCIUTyaTaI[|H
cynoB.IToMrMMO03TOro,KypcanThI(CTYACHTHI ) A0KHBIHAY YU ThCAPACCUNTHIBATHIIOCAIKY
CyAHaIpHUIepeMeIeHUHITHITPUEMETPY30BHACY THO.
B skcmmyaranuu cy/iHa 4acToO BOSHHKAET HEOOXOAMMOCTh ONPEICIICHUs OCAJIKH Cy/IHA, €CIIU
M3BECTHA Macca CyJ1Ha (MaccoBOE BOJIOM3MELIEHHE), MJIM HEOOXOAUMO OIPEEIUTh MacCOBOE
BOJIOM3MeEIEHIE (MAcCy) Cy/IHa, €CITU U3BECTHA OCaKa Cy/THA.
DT 3a7]a91 MOYKHO PEIIaTh C TOMOIIBIO KPUBBIX JICMEHTOB TEOPETUUYECKOTO YePTEkKa
(TUAPOCTaTUYECKUX KPUBBIX) (pUC. 7) WK TPY30BOMU MIKANIbI (PUC.8).
OTH JOKYMEHTBI Pa3pabOoTaHbl JIsl OJIOKCHHS CyTHA Ha POBHBIN KWIIb 0€3 KpeHa u nporuda. B
pealbHBIX YCIOBUSAX CyAHO MOYTH Bceraa uMmeeT AU GepeHT u u3rud, modToMy He0OX0AUMO
BBOJIUTH COOTBETCTBYIOIIHUE ITOMTPABKH.
Ha KpuBBIX 2JIeMEHTaX TEOPETHUECKOTO YepTeka H300pakeHa 3aBUCMOCTh BOIOM3MEIICHUS
CyIHa OT OCAJK{ M IPyTHe XapaKTePUCTUKU TOABOAHOM yacTh cyaHa. CienoBarenbHO, 3HAS
0CaJIKy MOXKHO OIIPEJIEIUTh BOAOU3MEIIEHUE UITH, 3HAS BOJIOM3MEIICHHE, ONIPEACTUTh OCAAKY
(puc.7). Cnenyer OTMETUTh, YTO B MPAKTUYECKUX pacuéTax HeoOX0JUMO UCII0Ib30BaTh KPUBBIE
C Y4€TOM BBICTYIIAIOIIUX YaCTEH.
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[Ipu ucronp30BaHUK TPY30BOI MIKATBI (pUC.8) A ONpPEIEIeHUs BOAOU3MEIICHUS CIEAyeT
OTJIOKHUTH OCAJIKY IO IIKAJIE OCAJIO0K, YEPE3 3TY TOUKY MPOBECTH FOPU30HTAIIB J0 MTEPECEUEHHUS C
BEPTHKAJIBIO, POBEICHHON Yepe3 (PakTUIeCKyIo MIIOTHOCTh. Touka nepecedeHust STUX JTUHHMA
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ompenenseT BOJAOM3MENICHHE T10 ImKaie. Eciu Heo0X0uMo OnpeesIuTh OCaAKY 10
BOJIOM3MEIIECHUIO, TO CJIEAYET JACHCTBOBATH B OOPATHOM TMOPSIKE.
Ecnu dakTrueckas muioTHOCTh 3a00pTHOM BOBI HE COBIAAACT ¢ PACYETHOM IIIOTHOCTHIO
KPHUBBIX 3JIEMEHTOB TEOPETUYECKOTO YePTEKa WIIH TPy30BOM MIKANKI (IIPH cTapoi popme), TO
CIIe/lyeT BBOAUTE MOMPABKY Ha IUIOTHOCTD!

e

DHH: DO P w , (12),
rae: Do - Bogousmerenue no 4eprexy (Ikanie),

#u - YcTMHHAS IIOTHOCTH 3a00PTHOM BOJIBI,

#w - IIOTHOCTB, NPMHATAS IPH PACYETE THAPOCTATHYECKUX KPUBBIX WM IPY30BOM HIKAJIbL.
ITonpaBka 1714 y4yéra u3ruda cyaHa (monpapka Ha u3ruo).
Dusr=0,74*q*f; f=(T.-Tep- (li-1)*d/2/L)* 100 (13)

rzie: ( — 4KCio TOHH Ha |1 ¢M ocaliku,
f — poru6 B cMm,
T, —ocagka Ha MHJETIE,
Too=(T,-To)/2,
d — muddepenr,
|, — paccTosiHEE HOCOBBIX MapOK 0CaI0K JI0 HOCOBOTO MEPIICHANKYIISPA,
|« — paccTosiHuE KOPMOBBIX MapOK 0CAI0K 10 KOPMOBOT'O IEPIICHIUKYJISIPa.
[TonpaBka Ha auddepeHt cyaHa:

™ Dup=100%q(x+0,5* AM/q)*d/L (14),
rJie: Xf- abcIpcca MeHTpa TSHKECTH TUIOIIA N BaTEPIIMHUY (C KPUBBIX 3JIEMEHTOB TEOPETUYECKOTO
4EPTEXKA — 10 OCAIKE),

™ M=M(TH)-M(TK) - pa3HOCTb MOMEHTOB b depeHTyIONX Ha OUH CAHTUMETP MpU
ocankax TH u Tk.
Tak Kak MapKku 0CaJIoK B HOCY M KOpME OOBIYHO HE COBIAJAIOT C HOCOBBIM U KOPMOBBIM
MEPIICHIUKYIISIPAMU, YTO TIPUBOIUT K MOTPEIITHOCTH B ONPEICIICHUHN CPETHEH 0CAIKU, BBOIUTCS
nornpaBka Ha 00BOBI HOCOBOM KOPMOBON OKOHEYHOCTH:

e
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™ Dosa=50*q*(l,-1)*d/L (15).
3. 9./Inarpamma ocajjok HOCOM U KOPMOH.

Puc. 8 I'py3oBas mkana
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Puc. 9. /lnarpamma ocagox HOCOM U KOPMOM

st onipeiesieHust mapaMeTpoB MOCAIKK CyHA HA KOOPAMHATHBIX OCSIX OTKIaAbIBalOT D u My,,
paccuuTaHbIe M0 TA0JIHMIIC HATPY3KH CY/IHA, YepPe3 MOTyUCHHBIC TOUKH ITPOBOIST MPSMEIE,
napasuieIbHbIe COOTBETCTBYIOIIMM OCSIM. TOUKa MepeceueHus TUX MPSIMbIX COOTBETCTBYET
paccMarpuBaeMoi Harpyske cyaHa. OleHnBast MOJI0KEHUE 3TOW TOYKH OTHOCUTEIHHO
OJIMKANIINX KPUBBIX MOCTOSTHHBIX OCAI0K HOCOM M KOPMOM, OmpezieniieM 0Ca Ky HOCOM H
KOPMOIi cyHa. JlnarpaMma 06BIHO HOCTPOEHA ISl IIIOTHOCTH 3a60pTHOM Bozsl 1,0251/M.
Ecin dakTrdeckas IIOTHOCTh 3a60PTHOM Bobl #*, OTINYAETCS OT IIOTHOCTH, ISk KOTOPO#
ocTpoeHa quarpamma 5, To peKoMeHyeTcs BXOUTh B guarpammy ¢ D,=D* ¥,/ #
Mx’=My* o ol o u

C moMoIIIBI0 TuarpaMMbl MOKHO onpeaenuth D, My (Xg=Mx/D), eciu uzBectant Tu T (
oOpaTHas 3a/1aya).

3anacom ocmoiiuueocmu Ha3vleaemcsa CMeneHs 3AWUUEHHOCIU NAAGYYe20 cPeocmed om
ONPOKUOBIGAHU L.

B 3aBHCHMOCTH OT MJIOCKOCTH HAKJIOHEHUS Pa3InvaloT MONEPEYHYI0 OCTOWYMBOCTD MIPHU KPEHE U
MIPOJIOJIBHYIO OCTOMYMBOCTH MpH U Pepenre.

B 3aBUCHMOCTH OT BEeTHMUMHBI HAKIIOHEHUS Pa3IMYalOT OCTOMYHUBOCTh HA MAJIbIX YTJIax
HaKJIOHEHUs (HAaYaJIbHYI0 OCTOMYMBOCTH) U OCTOMYMBOCTD HA OOJIBIIIUX yTiIaX HAKJIOHEHUS.

B 3aBucHMOCTH OT XapakTepa JeHCTBYIOIMINX CUIT PA3TUYAI0T CTATHYECKYIO U THHAMUYECKYIO
OCTOMYHMBOCTb.

Cmamuueckasa ocmoiiuugocms — pPacCMaTPUBAETCS MPU ACHUCTBUU CTATUUYECKUX CUJI, TO €CTh
MIPUJIOKEHHAs CUJIa HE U3MEHSIETCS TI0 BEJIMYMHE.

Jlunamuueckan ocmoiuueocms — paccMaTpUBaETCS MPU ACHCTBUN U3MEHSIOIUXCS (TO €CTh
JTUHAMHUYECKHUX) CUJI, HAIPUMEP, BETPA, BOJTHEHUS MOPS, MOJIBIKKH TPy3a U T. II.
Baxueiimmmu hakropamu, BIUSIFOIIMMUA HA OCTOWYHBOCTD, SIBJISIFOTCS] PACIIONIOKEHUE IEHTpa
TSOKECTHU U IIeHTpa BennmuuHb cynHa (L[B).

Pacder npoaosibHOI OCTOMYHUBOCTH CyJHA

OCTOWYUBOCTD, KOTOPAs MPOSIBIISCTCS MPHU MPOJAOIBHBIX HAKIIOHCHUSX CYHA, T. €. IPU
muddepeHTe, Ha3bIBAaeTCSI MPOA0JIbHOM.

4
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[Ipu npog0sIbHOM HAKJIOHEHUH CYyJHA 1a yroJl \y BOKPYT nornepeunoi ocu L. B. nepemecturcs
u3 Touku C B Touky Cl u cuna nojaaepxaHusi, HallpaBJIEHUE KOTOPOH HOPMAJIbHO K
JIeMCTBYIOIEH BaTepIMHUM, OyAeT AeHCTBOBATH MO/ YIJIOM Y K II€PBOHAYAIbHOMY
HarpasieHuio. Touka nepeceyeHns JMHUH JSHCTBUS CUII TOAJCPKAHUS IPH OECKOHEYHO MAJIOM
HAKJIOHEHHUHU B MPOJIOJIbHOM MIIOCKOCTH Ha3bIBAETCS MPOA0JIBHBIM MeTanieHTpomM M.

Pannyc xpuBu3HbI kKpuBoil nepeMerieHus L. B. B mpogoibHOM IIIOCKOCTH Ha3bIBACTCS
NPO0JIbHBIM MeTAllCHTPHMYECKHM PaguycoM R, KOTOpBIil onpenensieTcss pacCTOSIHUEM OT
IIPOIOJIBHOrO MeTaneHTpa 1o L. B.

dopmyiia JUIst BEIUUCIIEHUS TPOJ0IbHOT0 METalleHTpUYecKoro paauyca R ananornuna
[IONIEPEYHOMY METALEHTPUUYECKOMY PAIUYCYy;

R=IF/V
rae - |IF MOMeHT uHepLuy II0Ia y BaTEPIMHUYA OTHOCUTENIBHO MTONEPEYHOM OCH, TPOXOAAIIEH
yepe3 ee L. T. (Touka F); V - 00beMHOE BOJIOM3MEIIICHHUE CYIHA.

[TpomonbHOE HAKIOHEHKE CyiHA OyIeT MPOAOIDKATHCA A0 TEX MOp, MoKa anredpanyeckas CymMmma
000MX MOMEHTOB HE CTaHET paBHOU HyI0. [lockoabKy 00a MOMEHTa AEHCTBYIOT B
IIPOTUBOIOJIOKHBIE CTOPOHBI, YCIOBUE PABHOBECUS MOKHO 3aIIMCaTh B BUJI€ PABEHCTBA!

Mmud = My.

BoccranasnuBaromuii MOMEHT B 3TOM ciiyyae OyieT:

My = D' x GK1 (1)

rae GK1 - muedo 3Toro MOMeHTa, Ha3pIBaeMOE MJ1€40M MPOI0JIbHOI 0CTOHYHBOCTH.

W3 npsmoyronsHoro tpeyroinsauka G M K1 nomygaem:

GK1 = MG x siny = H x siny (2)Bxozsmas B mocneanee Beipaxenue senuunaa MG = H
olpeieNsgeT BO3BbILICHUE po1oiabHOoro MetatenTpa Haja L. T. cyana u Ha3biBaetcs
MPOI0JIbHOI MeTalleHTpUYecKoil BbIcoToii.IlocTaBuB Beipaskenue (2) B popmyiy (1),
HOJTY4UM:

My = D' x H x siny (3)

Oo0opynoBanme:

WMHCTpyMEHTHI ¥ IPpUOOPHI MaJIoi MeXaHU3aluu

TpeGoBanus K 0T4ETY IO MPaKTHYECKO padore:

Kak nepepacnpenensitoTcsi CUIIbl MOAAEPKaHuUS IIPH MTONIAJJAHUN KOpITyca Cy/IHa Ha BOJIHY?
Kax MmoxxHO n36€xath nporuda uin neperunda Kopryca Cy/iHa U CJIeMuHTa?

Kpurepun onennBanus:

«2» - IOTyIIEHBI CYIIeCTBEHHbIE OLIMOKH, MTOKa3aBIINe, YTO KYpPCAaHT HE BiaJeeT
00s13aTeTbHBIMU 3HAHUSAMH T10 IAaHHOW TEME B MOJTHOM Mepe; paboTa rmokasasia moJiHOe
OTCYTCTBHUE y ydalierocs o0s3aTelbHbIX 3HaHUH U YMEHHI 10 IPOBEPSEMO TEME.

«3» - nomyuieHsl Oos1ee 01HOM OMMOKH WM JIBYX-TPEX HEOUETOB B BBIKJIAAKAX UM
IporpaMMe, HO KypCaHT BIIajieeT 00s3aTeIbHBIMI YMEHHUSAMU 10 IPOBEPSieMOil TeMe.

«4» - paboTa BBIIIOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHUS I1aroB peIIeHNs HEA0CTATOYHBI (€CIIu
yYMEHHE 000CHOBBIBATh PACCYKACHHUS HE SABISIIOCH CIIEIMATIbHBIM 0ObEKTOM MPOBEPKH
«5» - paboTa BBINIOJIHEHA MOJTHOCTHIO, B TEOPETUYECKUX BBIKJIAIKAX U PEHICHUSIX HET MPoOesoB
U OIIMOOK, B TEKCTE MPOTrPaMMbl HET CHHTaKCHUECKUX OIMOOK (BO3ZMOXKHBI OJIHA-/IBE
pa3IryYHble HETOYHOCTH, OTIMCKH, HE SBJISIOLINECS CIEACTBUEM HE3HAHUS WM HETIOHUMAaHUS
y4eOHOro Marepuana
CnHcoK HCI0JIB3yeMOil JINTePaTyphbl:

1. Teopus u ycrpoiictBo cynHa: yueonuk / b.I1. Koporkos, A.A. Epmios, A.M. BosipuHoB u
JIp.;To1 o011, peA. a-pa TexH. Hayk, nmpod. C.FO, Pa3zBozosa. — CII6.: 3narenscTBO «ApT-
Okcnpeccy, 2018. — 452 c.— ISBN 978-5-4391-0352-2.
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4.2. 3aganus 11 IPOMeEKYTOUYHOM aTTecTalluu

ITEPEYEHD
BOIPOCOB JJI OJITOTOBKHU K 3K3aMeHY 10 yueOHOU
nucuurmuae OI1.09 Teopust 1 ycTpoicTBO cyHA

Knaccudukanus cynos.

ApPXHUTEKTYPHO-KOHCTPYKTHUBHBIE THUIIbI Cy/I0B.

OKcCIulyaTallUOHHBIE Ka4eCcTBa Cy/IHA.

Cuuiel AeHCTBYIOIME HA KOPILYC Cy/IHA.

OO01as 1 MecTHasE IPOYHOCTb.

Cuctembl Habopa KopItyca cyiHa.

OO011ast KOHCTPYKIIMS KOpIyca.

KoHCTpyKIIHsi HOCOBBIX M KOPMOBBIX OKOHEYHOCTEH, KOHCTpyKIMs MKO.

KoHcTpykius HaacTpoek u pyoOokK.

0. CynoBeble nepekpbITis (0opTOBOM U MamyOHBIM HAOOP KOpITyCa).

1. JlenbHBIE BEIIN.

12. PyneBoe ycrpoiictBo. Haznauenue u cocra. TpeboBanus Perucrpa.

13. Tunsr pyneit. Ux BausiHEE HA YIIPaBIsieMOCTh cynHa. [loBOpOTHBIE HAacaIKu.

14. IlpuHuun aecTBUS MOAPYIMBAIOLIETO YCTPOICTBA.

15. SIxopHoe ycTpoiicTBo. SkopHble MamuHbl. Haznauenue u cocras. I1TD.

16. Tumnsl sskopei. SIKOpHBIE HETIH.

17. llIBaproBHOE ycTpoiicTBo. Haznauenue u cocraB. Texnuueckue TpeOOBaHUS.

18. llmonounoe ycrpoiictBo. Haznauenue u cocras. TexHuueckue TpeboBaHuUs.

19. Buap! nutrondaiox.

20. I'py3oBoe ycrpoiictBo. Haznauenue u coctaB. TexHuuecknue TpeOOBaHMSL.

21. CynoBeie KpaHbl. [ py30BbIe MauTHl ¥ CTPEIBI.

22. bykcupHoe ycrpoiictBo. Haznauenue u coctaB. TexHuueckue TpeOOBaHMS.

23. Bykcupnoe ycrpoiictBo. Haznadenue u coctaB. TexHudeckue TpeOOBaHHS.

24. Cuennble ycTpolictBa. HasHauenue u coctaB. TexHudyeckue TpeOOBaHUS.

25. YcrpoiicTBa uisa Toikanus. HasHauenue u cocra. TexHndeckue TpeOOBaHUS.

26. JleepHoe u TeHTOBOE ycTpoiicTBO. HazHaueHue u cocraB. TexHuueckue TpeOOBaHUS.

27. CrienmanipHbIe ycTpoiicTBa. HazHaueHnue u cocras.

28. CyzoBble CHCTEMBI U UX KJIacCU(pHUKALIUS.

29. TpromHbIe cucTeMbl. HasHadeHne u cocTas.

30. IIpoekTrpoBaHUE U MOCTPOIKA CyIHA.

31. 'maBHbIe pazmepenus cynHa. KoopanHaTHI MIIOCKOCTH.

32. Koappuuuents! nonHotsl. Onpenenenue KodpUIMEHTOB MOTHOTHI.

33. Beruncienue rioniaei nmaHroyToB U BaTepIHMHUH.

34. Tlocanka cynHa.

35. YpaBHeHue IIaByYeCTH. 3aKOH ApXUMea.

36. Mopexo/iHbIe KauecTBa Cy/IHa.

37. OnpeneneHue cpeTHEH OCAIKH MIPH MTEPEX0/Ie U3 IPECHOM BOJIBI B COIEHYIO.

38. 3amac mnaBydectu. ' py3oBas Mapka.

39. MeraneHTprdecKas BbIcOTa. MeTaneHTpuueckuid paauyc. OnpeneicHue
METALEHTPUYECKON BBICOTHI.

40. OcToHYrBOCTh. BHIBI OCTONYNBOCTH. Y CIIOBUSI OCTOYHBOCTH.

41. HavyanpHas nonepeyHas ocToiunBocTh. Popmyria monepeyHas oCTOHYNBOCTh

42. TIpononbpHast OCTOHYUBOCTb.

43. OcTOWYMBOCTH MPH NPUEME WIIH CHSATUU MAJIOTO Ipy3a.

44. Tpeboanus Peructpa 1o obecrneyeHn0 OCTONYUBOCTH Cy/IHA.

45. IIpu3Haky OTpULIATEIbHON HaYaIbHON OCTOMUNMBOCTH. MeponpusaTus, NpOBOUMBIE Ha

CyJHE ISl COXPAaHEHUS OCTOMYHUBOCTH.

RBoOoo~NO RN E
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50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
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Crarndeckas octorunBocTh. JICO.

Henoromnsemocts. O0ecrieueHre HEMOTOIUIIEMOCTH.
Knaccudukanus 3aTOMICHHBIX OTCEKOB Cy THA.

Xoakoctb. CONpOTUBIIEHUE CPEIIBI.

Onpenenennie MomHocTH ['DY. I1yTH noBbIIEHNS] CKOPOCTH CYOB.
Ynpasnsemocts. [IpuHIUI qeicTBUs pyJisd Ha CyJHE.

[Tpounocts cyaHa. [TonepeyHsie U MPOI0JIbHBIE TEPEOOPKH.
[ToBOpOTIMBOCTB. Y CTOMYHUBOCTH Cy/IHA Ha KypcCe.

OcHoBHbIE TPpeOOBaHUS MO BHIOOPY MOIIHOCTH PYJICBON MAIlIMHBL.
Kauka. Bpennble nocieacTBrs Kauky CyIHa.

YcnokouTenu Kauku. SIBieHne pe3oHaHca

['peOnbie BuHTHI [loHsTHE O KaBuTanuu. OOMep BUHTA.
DNeMEeHTBl TeOMETPUHU TPEOHOT0 BUHTA.

Tunsl cynoBeix auxutTenei. Jlocronncrsa u Hepocrtatku BPI u BOIIL

[Tpunumn gerictBus, JocTonHCTBA U HEeAocTtatku BPII u BOII.
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