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COI''TACOBAHO YTBEPXJIAIO

3amecTHTENb AUpeKkTopa no YMuBP Hupexrop BO® I'YMPD
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OJIOBPEHA
HA 3ace/IaHuH [IUKJIOBOI KOMUCCHH
o6uenpohecCHOHATBHBIX JAUCLUIIIHH
[potokon or74 L7204 D Ne
[pencenarent - 7>= 4% C.B. Bo6biiera
PASPABOTUMKMU:

Yepuenko Annpeit JIeoHnj0BUY — npenojjaBaTeib TEOPUH U YCTPOMCTBa CyiHA

bobbuieBa Cretnana BnaauMupoBHa — npenoaBareib MEXaHUKU U MHKEHEPHOH rpaduku,
npejceaarens o0menpoPpecCuoOHaNbHBIX TUCHUILIMH benomopcko-OHnexckoro guimana
®I'bOY BO «I'YMP® umenu agmupana C.O. Makaposay.

KommiekT KOHTpOJIbHO-01IEHOUHBIX cpeAcTB Mo ydyeoHoi nucuurinae OI1.06 Teopus u
YCTpOMCTBO cynHa pa3paboTaH B COOTBETCTBUH ¢ DenepalibHbIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CPEIHEro NMpo(hecCHOHAIBHOr0 00pa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHnucrteperBa npocBemieHus Poccuiickoit ®denepaunn ot 26.11.2020 Ne 674
(3apeructpupoBan MunucrepctBoM roctuiuu  Poccuiickoit  ®@expepanuu  03.02.2021,
peructpanmonHbii  No  62346) mo cmemmanbHOCcTH 26.02.05 Dkcmmyaramus  CyAOBBIX
HHEPreTUYECKUX YCTAHOBOK, NMpodeccHoHalbHbIM cTanaapToM 17.107 «MexaHUK CyA0BOI»,
YTBEPKICHHBIM IpUKa30oM MUHuUCTEPCTBA TpyAa M COLMAIBHOM 3amuThl Poccuiickoin
®eneparun ot 07.09.2020 Ne 576H (3apeructpupoBaH MUHUCTEPCTBOM rOcTUlMK Poccuiickoit
Oenepanun 25.09.2020, per. Ne 60030), mpodeccuonanbabiM cTanaapTom 17.052 «MexaHuUK Mo
¢bnoTYy», YTBEP)KIACHHBIM MPUKa30oM MHHHUCTEpCTBa TPYAa U COLMANbHOM 3amuThl Poccuiickoit
Oenepatu ot 29 wutoHs 2017 r. Ne531n (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIUU
Poccuiickoit @enepauyu 13 wuroma 2017 1., per. Ne47406), npuMepHOW OCHOBHOM
oOpasoBarenbHON mporpamMmmoii rocymapctBeHHoro peectpa I[IOOII, ¢ yu€rom Crpareruun
pasButug BocnuTaHuss B Poccuiickoil Penepanuu Ha nepuon no 2025 roga, MpUMEpPHOM
MIPOrpaMMbl BOCITUTaHUS.
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COJEPKAHUE
MACHOPT KOMILJIEKTA KOHTPOJIbHO-OLIEHOYHbIX
CPEJICTB
KOJU®UKATOP OLIEHOYHBIX CPEJICTB

CACTEMA OIEHKHA OBPA3OBATEJBHBIX JOCTUXEHUA
OBYYAIOUIUXCHA 11O KAXKAOMY OHEHOYHOMY CPEJACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB IS
OIEHKA YCBOEHHUS PABOYEW IIPOTPAMMBI YUYEBHOM
TACIATLITAHBI
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1. TACIIOPT KOMILIJIEKTA KOHTPOJIbHO-OHEHOYHBIX CPEACTB
11O YYEBHOU JUCIIUIIJIMHE

OI1.06 TEOPUS 1 YCTPOMUCTBO CYJHA
1.1. Ob6aacTh NpUMeHEeHHsI KOHTPOJIbHO-OILEHOYHBIX CPeICTB

KontponbHo-onienounsie  cpenctsa  (KOC) — saBnsiroTcss  4acThi0O ~ HOPMATHUBHO-
METOJUYECKOr0 OOECHeUeHUs CHCTEMbl OIICHHBAHHS KauyecTBa OCBOCHMS OOY4YaIOLUUMUCS
IIPOrpaMMbl [TOATOTOBKH CIIEUAINCTOB CPEAHETO 3BEHA 110 CIELUUAIBHOCTH 10 CHELHUAIbHOCTU
26.02.05 Dxcrryartanysi CYJOBBIX JHEPreTHYECKUX YCTAaHOBOK M OOECIICUMBAIOT TOBBIINICHUE
KadyecTBa 00pazoBaTeIHLHOIO MpoIiecca.

KOC 1o y4eOHON AMCIMIUIMHE MPEACTABISET COOOM COBOKYIHOCTh KOHTPOJHMPYIOITUX
MaTepHajoB, TMpeIHA3HAYEHHBIX Ui M3MEPEHHUS YPOBHS JOCTIDKEHHUS O00ydJarommMmcs
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHUSI.

KOC no yueOHONH AMCUMIIIMHE MCIIOJIB3YETCS MPU MPOBEIEHUM TEKYLIEr0 KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluy O0yUYaroLIXcs B BUJIE SK3aMEHa

1.2. Ppe3yJ’IbTaTbl 0CBOCHUSA NTUCHMIIJINHBI, IIOJIC/KAINUE ITPOBEPKE

Pe3ynbrarsl 00y4yeHus (0CBOEHHbIE YMEHHsl, YCBOCHHbIE 3HAHUS)

OCBOCHHBIC YMCHUA

V1. onpenensate 00bEMHOE BOJIOM3MELICHUE TI0 TEOPETUUECKOMY YEPTEKY;

V2. INPUMCHATDH IIpaBUJIa IIOJB30BAHUA TCOPCTHYCCKHMH KPHUBBIMHU, OIPCACIIATH ITOJIOXKCHHC
LHCHTPpA TSKCCTU U LCHTPA BEJIMYHHBI;

V3. paccuuThiBaTh OCaJKy CyAHA IPU NPUEME U CHATUU Tpy3a U NEpPEexXoAe U3 IPECHOU BOJbI B
COJNEHYIO;

V4. PaCCUUTHIBATH NTOCAAKY CYJHA,

V5. onpenensaTe MOI0KEHUS METALIEHTPA;

V6. paccunThIBaTh OCTOMYUBOCTh, IPUMEHSTH ITpaBuiia MOCTPOCHUS AMarpaMM CTaTUYECKON U
JTUHAMHYECKON OCTOMYMBOCTH,

VY7. BBIOMpATh TPOCHI, LIETIH, IKOPSI U CTONOPHI IO XapaKTEPUCTHKE CHAOKEHMUS;

V8.onpenensTh MOIIHOCTH TJIABHBIX JIBUTATENIEH U PACCUUTHIBATH CKOPOCTH CY/THA;

YCBOCHHBIC 3HAHHUA

31. ob1iee yCTpOHCTBO CyIHA, PACTIOJIOKEHHUE CYTOBBIX TOMEIICHUH;

32. o0myr M MECTHYIO MpPOYHOCTh, MAaKCHUMAJbHbIE HAIPSDKEHUS B CBS3AX KOPIYCHBIX
KOHCTPYKINN;

33. KOHCTPYKIHIO Kopmyca, naiy0, riar¢gopM U mnepeOopok, HaJACTPOeK U PyOOK, MAIIMHHO-
KOTEJILHOTO OTJENICHHsI 1 OKOHEYHOCTEH;

34. cyioBbI€ YCTPOICTBA U CUCTEMBI;

35. BOOpYKE€HHUE CyJIHA: TPOCHI, ENH, IKOPS, MAuThl, CA-THAJIbHBIE U CIIACATEJIbHBIE CPE/ICTBA;

36. reoMeTpUIO KOpITyca CyJHa, TIaBHbIe pa3MepeHus U KO PUIIUEHTHI TOTHOTHI, ONpeIeTICHIe
ionaied 1 00bEMOB MO TEOPETUYECKOMY UYEPTEKY, pacu€T MOCATKU CYJIHA;

37. YpaBHCHHUEC TUIABYUCCTH, COCTABJIAOIINC BOAOU3MCHICHUA, TCOPCTUYCCKHUEC KPUBLIC
TECOPETUYECCKOTO YEPTCIKA, UBMCHCHUEC MTOCAAKN OT HpI/IéMa " CHATHA I'py3a, 3arac IjaaBydYeCTu U

I'Py30BYIO MapKy;

38. MoHATHE O MOMEPEUYHOM METAICHTPE, YCIOBHSI OCTOMYMBOCTH, METAIICHTPUIECKYIO (GOpMYITy
OCTOWYMBOCTH, W3MEHEHHWE OCTOMYMBOCTH TPH TIEPEMEIICHUH, MPUEME WM CHSATHU TPY30B,
BJIMSIHME HA OCTOWYUBOCTD KUJKHX U CBITY4YHX IPY30B, AUATPAMMY CTaTUYECKON U JTMHAMUYECKON
OCTOMYHBOCTH;
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39. MeTObl CpSIMIICHUS] aBAPUMHBIX CYJIOB, METOJMKY pacuéra HEMOTOIIIEMOCTH;

310. npuHIMN JEHCTBUS CYAOBOIO PYJIsl, 3IEMEHTHI IMPKYISILIMY CY/IHA;

3.11.

3HepFeTI/ILIeCKOI7I YCTaHOBKH.

COIPOTUBIIEHUE CpeAbl [BWKECHHUIO CYyAHA, I[OHATHE O IPOIYJIbCHUBHOM KOMILUICKCE,
TE€OMETPHUECKUE XAPAKTEPUCTHKH TPEOHBIX BHUHTOB,

ONPEACICHUE MOLIHOCTH TJIaBHOU

312. HauMOHaNbHBIE U MEXAYHAapOJHbIE TPeOOBaHUS K TEXHUYECKOMY COCTOSHUIO CYJHa,
OCHOBHBIE JOKYMEHTBHI 110 0€30I1aCHOCTH 3KCILTyaTalluK CYIHA;

1.3. Pe3yabTaThl 0CBOEHHS Y4eOHOH JUCHUIIMHBI, MOJIeKalIie PoBepKe

Kon ®opmy mposKa 3HaHuUs, yMEeHUs
KOMIIETeHIIH U KOMIIeTeHIIU T
OK 01 Bri6upath criocoOsr YMeHus: pacro3HaBaTh 3a7ady W/WiIH NpobiemMy B
perieHus 3ana4y po(eCcCHOHATLHOM HW/WJIM COITMAIBHOM KOHTEKCTE;
npodeccnoHanbHOM aHAIM3UPOBATh 3a/lady W/UIU MPOOJIeMy U BBIICIATH
e TeTbHOCTH e€ COCTaBHBIC YaCTH; OIPENCISITh JTalbl PEIICHUS
MPUMEHHUTETBHO K 3aJaud;  BBIBIATH M A(Q(PEeKTUBHO  HUCKaTh
pa3IM4YHBIM nH(popMaIro, HEOOXOIUMYIO JUIsl PEIICHUS 3aqauu
KOHTEKCTaM W/Ua  TpOOJeMBbl; COCTaBIATh IUIAH JICHCTBUS;
ONpeNesiTh  HEOOXOAUMBIE  PECYPChl,  BIAJCTh
AKTyaJIbHBIMH METOJIaMHU paboThI B
npodeccuoHanbHOM U CMEXHBIX chepax;
pean30BbIBaTh COCTABIICHHBIM IJIaH; OIICHUBATH
pe3yJabTaT W MOCIHEACTBUS  CBOMX  JACHCTBHI
(caMOCTOSATEIHHO MJIM C TOMOIIHIO HACTABHHUKA)
3HaHMS:  aKTyalbHbIH  NPO(ECCHOHATIBHBIA U
COIIMANIbHBIM KOHTEKCT, B KOTOPOM HPHUXOAUTCS
paboTaTh U KUTh; OCHOBHBIC UCTOYHUKU HUH(DOPMAITUU
U pecypchl JUIsl pelieHHs 3agad W MpodieM B
MPOPECCUOHAIBHOM HW/UJIM COIIMAJIBHOM KOHTEKCTE;
AITOPUTMBI BBIIIOJHEHUS paboT B MpodeCcCHOHATHHON
U CMEXHBIX 00nacTsX; MeToabl paboThl B
npo(ecCHOHANBHOM M CMEXKHBIX cdepax; CTPYKTYpy
MjaHa i pelIeHHs 3a7ad; TMOpSAOK OLIEHKH
pe3yNnbTaTOB pelIeHuss 3anady  MpodeccCHoHaTBHOM
NESATETLHOCTH
OK 02 Hcnonp3oBats YMeHus: ONpPEACNATh  3aJa4yu IS IIOMCKa
COBPEMEHHBIE nH(pOpMaInK; ONMpeaeNsITh HeOOXOAUMbIE UCTOUYHUKH
CpelcTBa MOUCKa, uH(pOpMallMK;  TUTAHUPOBAaTh  TPOIECC  IOUCKA;
aHanu3a u CTPYKTYpUPOBaTh MOJTy9aeM Y0 nH(pOpMaIuio;
HUHTEPIPETAIINH BBIICTISITh ~ Hambojee  3HAUMMOE B [EpEYHe
nHpopManuu, u WH(pOpMaIK; OIIEHUBATh MPAKTUIECKYIO 3HAYMMOCTh
nH(OpMaIIMOHHBIE pE3yNbTAaTOB MOUCKA; OPOPMIIATH PE3yabTAThI TIOUCKA,

TEXHOJIOTUU AJIA
BBHITIOJTHEHUS 3a/1a4
npodecCuoHATBHON
JeSITeIbHOCTH

MPUMEHSTh CpeCTBa MH(GOPMALMOHHBIX TEXHOJIOTUN

JUIst pelLeHus npodeccuoHaIbHBIX 3ajay;
UCTIOTb30BaTh COBpPEMEHHOE MpOrpaMMHOE
obecrieueHue

3HaHUA: HOMEHKJIaTypa MH(OPMaLIMOHHBIX
UCTOYHUKOB, NPUMEHSIEMbIX B NpOoecCHOHATHLHON
JeSITEIbHOCTH; IPUEMBI CTPYKTYPUPOBaHUS
uHpopmauuu; ¢dopmar OQOpPMIICHHS PpE3yIbTATOB

novcka HH(OpPMalUK; COBPEMEHHBbIE CpEeACTBa U




6

ycTpoiicTBa  WH(pOpMaTH3AINH;
MMPUMCHCHUA u IporpaMMHOC
poeCCUOHATILHON I TEITLHOCTH

MOPSIIOK X
obecrieueHue B

OK 04 D¢ dexTuBHO YMeHus: OpraHu30BbIBaTh paboOTy KOJUIEKTHBA U
B3aMMO/JICIICTBOBATh U |KOMaHMbI;  B3aUMOJEWCTBOBATh C  KOJIJIETaMHU,
paboTaTh B PYKOBOJICTBOM, KJIINEHTAMHU B XoJie
KOJUIEKTHBE U KOMaH i€ | Ipo(eCCHOHATILHON eI TeIbHOCTH

3HaHUS: TICUXOJOTUYECKUE OCHOBBI JIEATEIBbHOCTH
KOJUJIEKTHBA, MICUXOJIOTHYECKUE 0COOEHHOCTH
JIUYHOCTH; OCHOBBI IPOEKTHOMN JESATEIHHOCTH

OK 05 OcymecTBIsATh YMeHus: rpamMOTHO M3JaraTb CBOU MBICIU H
YCTHYIO U opOpMIISITH ~ TOKYMEHTHI 10  MPOECCHOHATHHON
MUCEMEHHYIO TEMaTHUKE Ha TOCYJapCTBEHHOM S3bIKE, IPOSIBIISTH
KOMMYHHUKAIMIO HA TOJICPAHTHOCTH B pab0UYeM KOJIJICKTUBE
roCy/1apCTBEHHOM
s3b1ke Poccuiickon
@enepauyu ¢ yuetoM |3HaHUS: OCOOCHHOCTH COLIMATIBLHOTO U KYJIbTYpHOTO
ocoOeHHOCTeH KOHTEKCTa; TpaBwia O(OpPMIICHUS JOKYMEHTOB U
COLIMAJILHOTO U MOCTPOCHHUS YCTHBIX COOOIIEHUN
KYJIbTYPHOTO
KOHTEKCTa

OK 06 [IposiBisiTH Ymenust: ONMCHIBATh 3HAYMMOCTh CBOEH
Ipa)xaaHCKO- CHEIHUAIBHOCTH;, OCYIIECTBIISATh B3aUMOJCHUCTBHUE C
MaTPpUOTUYECKYIO y4eToM  OCOOCHHOCTECH  MEXHAI[MOHAIBHBIX |
MO3UIHIO, MEXPETUTHO3HBIX OTHOLICHHM, MPUMEHATH CTAaHAAPTHI
JEMOHCTPUPOBATH AHTUKOPPYIIIMOHHOTO TTOBEACHUS
OCO3HAaHHOE 3HaHUA: CYLIIHOCTh TIPa)XIAHCKO-NATPUOTUUYECKON
MOBEJCHUE HA OCHOBE | [TO3UIIUH, 00I1IEYEeI0BEYECKIX IIEHHOCTEI;
TPaAUIIMOHHBIX 3HAYUMOCTh TMPOPECCHOHANBHON JEATENBHOCTH TI0
0011eYeI0BEYECKUX CIEIUATLHOCTH; OCOOCHHOCTH MEKHAIIMOHAIBHBIX M
LIEHHOCTEMN, B TOM MEXPEJIUTUO3HbIX OTHOLLUEHUH, CTaHAapTHI
YHClIe C YIETOM AHTUKOPPYIIIMOHHOTO TIOBEACHUS U MOCIEACTBHUS €T0
rapMOHH3ALUU HapYIICHUS
MEXHaIMOHAJIBHBIX U
MEXKPEJIUTUO3HBIX
OTHOIIICHHH,

MIPUMEHSTh CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO
MOBEJICHUS

OK 09 [Tonp3oBaTbCs VYMeHusi:  TOHWUMaTh ~ OOHIMHA  CMBICI  YETKO

npodeccnoHanbHOMI MIPOU3HECEHHBIX BBICKA3bIBAHUN HA U3BECTHBIE TEMBI

JTOKYMEHTaIMen Ha
rOCYJIapCTBEHHOM U
WHOCTPAHHBIX A3BIKAX

(mpodeccuoHambHbIe U OBITOBBIC), TOHUMATh TEKCTHI
Ha 06a30Bble TPO(ECCHOHATILHBIC TEMBI;, Y4aCTBOBAThH B
Jraiorax Ha 3HaKOMbIe 00IIre 1 mpodeccrHoHabHbIC
TEMBI; CTPOHUTH MPOCTHIE BHICKA3bIBaHUSI O ce0e U O
cBoel TpodecCHOHABHOW AEATENBHOCTH; KpPaTKO
000CHOBBIBATh U OOBSICHSATH CBOM JICUCTBUS (TEKyIIHE
W IUIAaHUPYEeMbIe); IHCaTh  IPOCTHIC  CBSI3HBIC
COOOIleHHsT Ha 3HAKOMbIE WM HMHTEPECYIOIne
PO eCCHOHATBHBIC TEMBI

3HaHUsS: MpPaBWIA MOCTPOCHUS MPOCTBIX U CIOXHBIX
NpeyIoKEHU  Ha  MpOQecCHOHANbHBIE  TEMBbI;
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OCHOBHBIE OOIIEYIOTPEOUTEIbHBIC TI1aroibl (ObITOBas
u  mnpodeccHOHANbHAS ~ JIEKCHKA);  JIGKCHUECKUU
MUHHMYM, OTHOCSIIHUICS K OIMCAaHHIO IPEIMETOB,
CpeAcCTB u IPOIIECCOB npodeccuoHaIbHON
JEeSITeITbHOCTH; OCOOCHHOCTH MPOU3HOIICHHS;, TIPaBHIIA
YTeHUS TEKCTOB MPO(ECCHOHATHLHON HAIPABICHHOCTH

3HaHUA: COCTaBa, YCTPOMCTBA M IpHHLUIA pabOThI
OaulacTHOM M JIpYyrMX  CUCTEM;  yCTPOWCTBA,
HPUHIUIIOB Pa0OThl, HA3HAUEHU S, SKCIUTYaTalluOHHBIX
XapaKTePUCTHK  CYAOBBIX HAacocoB M  CHCTEM
TpyOONPOBOJOB; TOpPSIIKA MU CPOKOB IPOBEICHUS
Pa3IMYHBIX BHJIOB PEMOHTHBIX M MPO(UIAKTHYECKHX
paloT IJIaBHBIX M BCHOMOTraTeJbHBIX MEXaHU3MOB U
CUCTEM; METOJIOB TEXHMUYECKOH Je(EeKTOCKONHH;
XapaKTepHbIX HEUCIPABHOCTEH  BCIIOMOIaTENIbHBIX
MEXaHU3MOB M CHCTEM U CIIOCOOOB UX YCTPaHEHUS;
MHCTPYMEHTA, o0opyoBaHus, OCHACTKH U
MaTepuaioB U1 M3rOTOBJIEHUS  JeTaledl U
BBINOJIHEHUS] PEMOHTHBIX PaboT; mopsijika pa30opKH,
HACTpONKU M COOpKM MEXaHU3MOB U 000OpPYHOBaHUS;
XApaKTepUCTUK M OrPaHUYEHUH B NPUMEHEHUHU
MaTepHaJioB, HMCIOJIB3YEMBIX B KOHCTPYKIUH U TIPH
PEMOHTE CYJI0B U 00OPYAOBaHUS;

Mep 0e30macHOCTH Tpu paboTe B MACTEPCKUX,
BBINOJIHEHUHM PEMOHTA U HCIIOJIb30BAaHUM PA3JIMYHOTO
MHCTPYMEHTA U 000pyAOBaHUS

I1IK 2.2

[IpumensiTh  cpencTBa
o O6oproe 3a
KUBYUYECTh CYIHA

ITpakTudeckuii onbIT: 6OPHOBI 32 )KUBYYECTh Cy/IHA

YMeHusi: npUMEHSTh Cpe/icTBa o 60phOe ¢ BOAOMH;
IPUMEHSTH CPEJICTBA M0 OOpbOE 3a JKUBYUYECTh CY/IHA,

3HaHUs: MEpPOIPUATHH 1o o0ecrneveHuno
HENOTOIUISIEMOCTH CY/IHA; METOJI0OB BOCCTAaHOBJICHHUS
OCTOMYMBOCTH M CHPSIMJICHUSI aBAPUMHOTO CYJTHA

OcBoenue  cofepkaHusi  y4eOHOM  JUCHUMIUIMHBI  OOECTeUMBAeT  JOCTHIKECHHE
00y4JarOIMMUCS CIEAYIOMUX JTNYHOCTHBIX Pe3ybTaTOB MPOrPaMMbl BOCTTUTAHHUS:

JINYHOCTHBIE pe3yJbTaThbl peajindaliii NporpaMmmMmbl BOCIIUTAHUSA

Ne DopmyJIMpOBKA
P 14 [TposiBistromuii co3HaTeIbHOE OTHOLIEHUE K HEITPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
ycnentHo npohecCHOHATBHON U 00IIECTBEHHOM IeATeTLHOCTH
IIpodeccnonanbubie KoMneTeH UM, ycranopiaenubix MK ITIJTHB
Kon PopMyJIHpOBKA

K.11 | Ilognepxanue cyaHa B MOPEXOTHOM COCTOSIHUU

K.17 | Bxknan B 6e30macHOCTh EpCOHANA U Cy/IHA

2. KOAM®UKATOP OIIEHOYHBIX CPEJACTB

DYHKIIMOHAJBHBINA MPU3HAK
OLIEHOYHOT'O CPEACTBA
(THII KOHTPOJILHOTO 3aIaHNUS)

Merton/popma KOHTPOIIS

Pacuérnasg 3amaua

KontponbHas pabora, WHAMBHIYAILHOE JOMAIlHEEe 3aJaHHe,




IIpakTrueckoe 3ananue

nabopaTopHas pabora, MPaKTUYECKHE 3aHATHS,
TG depeHIIMPOBAHHBIN 3a4€T, SK3aMEH
JlaGopatopHas pabora, MPAKTUICCKHE 3aHATHS,

TG epeHIIMPOBAHHBIN 3a4€T, SK3aMEH

TCCT, TECTOBOC 3aJaHUC

TectupoBanue, quddepeHInpoBaHHbIN 3a4ET, IK3aMEH

[IpoekTHOE 3a1aHKNE

VueOHbli MIPOEKT, HCCICA0BATCILCKUM, 00yyJaromuu,
CEPBHCHBI, COLMATIbHBIN TBOPYECKUH, pEeKJIaMHO-
MPE3EHTALMOHHBIN




Pacnipenenenue THIOB KOHTPOJIBHBIX 3aJaHUM 1O 3JIEMEHTaM 3HAaHUW U YMEHUI

Copepxanuie yaueOGHOTO
Marepuasa 1o
nporpaMmMe yueOHou
JUCIUTUTUHBI

Tun KOHTPOJIbHOI'O 3aJaHUs

V1 |V2 V3 v4 |'V5

V6

N

V8

31

32

33

34

35

36

37

38

39

310

311

312

Pasnen 1. YcrpoiicTBO cyaHa

Tema 1.1 Beenenue.
Krnaccudukanus cynos

OK

Tema 1.2 [IpoynocTs
KOopIycacy/aHa

I1P1

Tema 1.3 Koncrpykmms
KopIlyca o/H

OK

P2

Tema 1.4 CynoBeie
YCTPOMCTBA

Tema 1.5 CynoBsie
CHCTEMBI

OK I1P3 | ITP4

I1P5

I1P6

I1P7

I1P8

Tema 1.6
[IpoexTupoBanue u
IIOCTPOMKA CYZOB

Pazjnen 2. OcHOBBI TeOpuM CyaHa.

Tema 2.1 T'eomerpus I1P9
KOpITyca CyJaHa

Tema 2.2 IlnaByuecTh I1P10 | TTP11
Tema 2.3 OcToHYMBOCTH I1P12 | TIP13
Tema 2.4 [1P14
HenororuisieMmoctsb

Tema 2.5 XoakocTs

Tema 2.6 CynoBsle
JBYKUTEIN
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Tema 2.7 YpaBisiemMoCThb

Tema 2.8 Kauka g1

IIpomexyTouHas CHNRC €] €] €] 3 3 6]
aTTeCcTaIHs

VYcnoBHBIE 0003HAYEHUS:

@O — dpoHTaNBbHBIHN (YCTHBIN) OMPOC;

TK — TeCTOBBIN KOHTPOJIb;

OK — npoBepka OmopHBIX KOHCIIEKTOB;

N3 — BpINONIHEHNE HHANBUAYATbHBIX 33/1aHHM;
[1P — BbINIOSTHEHUE MPAKTUYECKON PabOTHI;

13 — mudpepeHnnpoBaHHbIN 3a4ET

OK - 3x3amen
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. Kon-Bo
Ne Tema npakTuueckoit padboTbI
4acoB
1 Caapnbie coenunenus. [Ipoune coenunenus. McnbiTanue cyiHa 2
Ha HEMPOHUIIAEMOCTbh U TePMETHYHOCTb.
2 Konctpykuust okoneunocteit cyaua. Cyaa ¢ MHBEpCHBIM HOCOM. 1
CyznoBble TOMENICHHUS.
3 | SIxopHoe ycTpoiicTBo. THIIbI AKOPEH. 2
4 [IImroriouHOE YCTPOUCTBO. 2
5 bykcupHoe ycTpoiicTBO. 2
6 ['py30BO€ ycTpOicTBO 2
7 JleepHOe ¥ TEHTOBOE YCTPOMCTBO 1
8 CriennanpHbIe YCTPOWCTBA CY/IOB 1
9 [TpubnukeHHBIC BEIYUCIICHUS TUIOMIAIeH U 00hEMOB 2
10 | Ompenenenue KOOpAUHAT LIEHTPA TSKECTH Cy/IHA 2
11 | 3anmac nuaByuectu. I'py3oBas mapka 1
12 | 3MeHeHue nonepedyHoil OCTOWYUBOCTH MPH BEPTUKATEHOM 2
NepeMeIleHUH rpy3a. Mi3MeHeHne nonepeyHoi OCTOMYMBOCTH
IPU U3MEHEHHUU HArpy3KHU CyJIHA
13 | Onpenenenne ocaiok HOCOM KOPMOH MPH IPOAOTHHOM 2
nepeMenieHnu rpysa. Onpenenenue 0ca ok HOCOM U KOPMO pu
W3MEHCHUU Harpy3KH CyJHa
14 | Tlocanka 1 OCTOMYMBOCTD CyJHA MPH 3aTOIUIEHUH OTCEKA. 2
PacueTHbie TAOIULIBDY.
Hroro: 24

INPAKTUYECKASA PABOTA Ne 1

Tema: CBapHI)Ie COCAUHCHUS. Hpoqne coequHenus. UcnbiTanue CyaHa Ha
HECNMPOHUIIAEMOCTb U TEPMETHYHOCTD

He.]'ll) NMPAKTUYIECCKOIo 3aHATHSA:

- 3aKperyieHue, yriyolIeHne TEOPETHUECKUX 3HAHUH MPU U3YUEHUHU CBAPHBIX COCIMHEHUH;
- pa3BHUTHE HABBIKH CAMOCTOSITEIILHOM JCITEILHOCTH MPHU MTPOBEICHUN OOIUX MCITBITAHHMA
Ha HEMpPOHUIIAEMOCTh M Te€PMETUYHOCTh, HABBIKOB II0 HKCIIONH30BAHUIO MPUOOPOB H
WHCTPYMEHTOB MaJlOl MEXaHHU3aIlHH.
OO0yYaroImMIACs T0JKECH
YMETB:
— TpUMEHTHh HH(OPMALIHIO 00 OCTOWYMBOCTHU CyJHA, TUarpaMMax, yCTPOMCTBAaxX
3HATh:
— OCHOBHBIE KOHCTPYKTHUBHBIE JIEMEHTHI CyTHA
OcBauBatorcs ymenus 1 3HaHus B cooTBeTcTBHE ¢ PI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-09T1IK 2.2.

Bpems BbIOTHEHHA: 2 aKaIEMUYECKHUX yaca
Conep:xkanue padoThbl, aJITOPUTM BbINIOJTHEHUS:
CBapHbIe COEITMHEHUS.
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B coBpeMeHHOM Cy1O0CTPOEHHUH IHUPOKO NPUMEHSAIOTCA HEPA3bEMHBIE COCIMHEHNS,
OCYIIECTBIISIEMbIE TIOCPEICTBOM CBAPKH.

CBaEKa - IpoHECC COCANHCHUSA MCTAJNIMUCCKHUX U HCMCTAJINIMICCKUX IIGTEUICI\/JI HyTeM
NPUMEHEHHS MECTHOTO HarpeBa Ui HaMTy4dIIero UCIIONb30BaHUS CHII MEKMOJICKYIISIPHOTO
CIICTIJICHHUS.

B nacmoswee spemsa 0CHOBHBIMU 6UOAMU CEAPKU AGNAIONICA.

-XUMHUecKas (ra3oBasi),

- JJIEKTpOMEXaHU4ecKasi (KOHTaKTHas),

-3JIEKTPOIyTroBasi,

-3JICKTPOIIUIAKOBAs | JIp.

XumMuueckas (razopasi) cCBapka.

CBapuBaeMbIe JeTalu B 30HE CBAPKHU JOBOJATCS JI0 TUIABJICHUS 3a CUET TEILIa, BBIJICISIOIIEIOCs
MIPU CKUTAaHUU TOPIOYMX Ta30B (alleTHIIeHa, BOJOPOa) B CTPYE KUCIOPO/a.

C noMouibIo ra30BoM CBapKU MOXHO CBapUBaTh TOHKYIO JINCTOBYIO CTajlb, YYI'yH, LIBETHbBIC
METAaJUIBbI U CILIABEI.

[Tnamst ra30BO¥ TOPENKHU UCTIONB3YIOT TAKXKE ISl PE3KU METAILIOB.

DaekTpoMexannyeckas (KOHTaKTHAs ) CBApKa.

CBapuBaeMbIe JeTalu Pa3orpeBarOTCs TEIIOM, BBIICISIEMbIM IIPU MIPOXOKICHUH TOKA Yepe3
CTBIK COCIMHSIEMBIX JETAJICH, TOBOAATCS JI0 TECTOOOPA3HOTO COCTOSIHUSI U MEXaHUYECKU
CIIaBIMBAIOTCS.

1. DnexTpomyroBas cBapka.
Mexay 37eKTpOIOM, SBIISIOMIMMCS TPUCAT0YHBIM METAJIJIOM, U CBAPUBACMBIMH JI€TATISIMU
oOpa3zyercs MeKTpUudecKas Ayra, B 30He KOTOPOU MPOUCXOAUT (pOpMHUpPOBAHHE 111BA 32 CHET
TJIABJICHUS AJIEKTPO/Ia. DJIEKTPOI MOKPHIBAIOT CIIEUAIbHBIM cocTaBoM. [Ipu nmnaBneHuu Ha

MeTalse mBa o0pa3yercs TOHKUHN CIIOH IIjIaKa, 3allUIAI0NIHi MEeTalll OT OKUCICHUS U TEM
MOBBIMIAIOIINKA €r0 TPOYHOCTh. B anekTpudeckoit gyre temmneparypa gocturaer 10 3900°C

Ha pucynke:

1.anmexkTpuueckas
nyra

2.37IEKTPOL

3.37eKTpoAepKaTeIb

4.xabeisn

5.MCTOYHUK
3JEKTPOIHEPTUU

6.cBapuUBacMbIe
JeTam

D1eKTpo/ibl 00BIYHO UMEIOT AuaMeTp oT 1 1o 12mm. Mx o6o3nauaroT 234, 342, 950A. Yucno
nociie GyKBbI D yKa3bIBAET MpeJiel TIPOYHOCTH IIBA B KT \ MM?,
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BykBa A B KOHIIE MapKH O3HAYAET MOBBIIIEHHOE KaueCTBO 3JIEKTPOA. DJIEKTPOAYroBasi CBapKa
MOYKET BBINOIHATHCS BPYUHYIO U aBTOMaTHUECKHU.

JIOCTOMHCTBO CBApHBIX COCIMHEHHIA.

1.OxoHOMUS MaTepuaia 1o CPaBHEHUIO C KJIENaHbIMU KOHCTPYKLIHUSIMHU.

2.JI10THOCTB ¥ HEIPOHUIIAEMOCTH COETUHEHUIA.

3.B03MOXXHOCTh COEAMHEHUS JeTANICH KPUBOJIUHEHHBIX MPOduiIeH.

4.YMeHblIeHUE TPYAOEMKOCTH IO CPABHEHHIO C KIENaHBIMU COSIUHEHUSIMHU.

5.CBapHble KOHCTPYKLIHUH ITIOYTH B 2 pa3a JEUIEBIE CTOUMOCTH CTAJIbHOTO JIUThSI U IOKOBOK.
6.becryMHOCTbh TEXHOJIOTMYECKOTO MTPOLIECCA U BO3MOYXKHOCTD €r0 aBTOMATHU3alUH.

Hepocratku:

1.0OTcyTcTBHE rapaHTUXU IPOYHOCTH U HAAEKHOCTU COEIMHEHUS, T.K. KAUECTBO 3aBUCUT OT
BHUMAaHUs U KBaJIU(UKALUU CBAPIIUKA.

2.CJ10KHOCTb IIPOBEPKHU Ka4yeCTBa LIBA.

3.Bbicokasi KOHLIEHTpaIHsl HANPSKEHUH B 30HE CBApKU IIBOB. JTO CHUXAET IPOYHOCTD IIPU
yJapHbIX ¥ BUOPALIMOHHBIX HArpy3Kax.

4.BO3MOXHOCTH HapymeHHus (PU3UKO-XUMUYECKUX CBOMCTB COCAMHAECMBIX JIETallei B 30HE
CBapKH.

2. OCHOBHBIE THIIbI CBAPHBIX IIBOB.
TepmuHOIOTHSA, 0003HAYCHNUS, KITACCUPHUKAIMS U KOHCTPYKTHBHBIE 3JIEMEHTHI CBAPHBIX
COEIMHEHUH perilaMeHTUpoBaHbl cooTBeTcTBYroImMMH ['OCTamu.
CBapHble HIBbI MOXKHO TOJPA3AEIUTh HA
-CTBIKOBBIE,
-BaJINKOBBIE (YTJIOBbIE) U
-KOMOMHHPOBaHHbIE.
CTbIKOBBIE HIBBI COEIMHSIOT TOPLBI eTalIeH, JIeXkKaIIUX B OJHON IIIOCKOCTH.

Oo6opynoBanme:
WHCcTpyMEHTHI U TpUOOPBI MaJION MeXaHU3aluU

TpeGoBanus k 0TYETY 10 NPAKTHYECKOH padore:

1. Kak nepepacnpenensiroTcs CUIIbl OIS KaHUs PH MOMaIaHuy KOpITyca CyHa Ha BOJIHY?
2. Kaxk MoxHO m30exaTh mporuda WM nepernda Kopiyca CyaHa U CJIeMHHTa?

Kpurepun onenuBanus:

«2» - JIOMYILEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIIaJI€ET
00s13aTeIbHBIMU 3HAHUSIMU IO JJAHHOM TeMe B MOJIHOM Mepe; paboTa mokasasia MojHoe
OTCYTCTBHE Y y4alllerocs o0s13aTeIbHbIX 3HAHUNA U YMEHUH 110 TPOBEPSAEMOi TeMe.

«3» - omnymieHsl 60siee OHOM OMIMOKU MITH IBYX-TPEX HEJ0YETOB B BHIKJIAJKAX WIIN
porpaMMme, HO KypCaHT BiaJieeT 0053aTeIbHbIMU YMEHUSIMH IO MIPOBEPSIEMOIl TEME.

«4» - paboTa BBINOJIHEHA [TOJHOCTHIO, HO 0OOCHOBAHUS 1IArOB PEIIEHUS HEJOCTATOUHBI (€CITH
yMeHHE 000CHOBBIBATH PACCYKIIEHUS HE SIBISUIOCH CTIEUaIbHBIM O0BEKTOM MTPOBEPKU

«5» - paboTa BBINOJIHEHA MTOJIHOCTHIO, B TEOPETUUECKUX BBIKJIAJKAX M PEIICHHUIX HET IpoOeIoB
1 OIMHOO0K, B TEKCTE MPOTPAMMBI HET CHHTAKCUYECKHUX OMIMOOK (BO3MOKHBI OJTHA-/BE
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pa3IrYHbIe HETOYHOCTH, OTIMCKH, HE SIBIISIONINECS CIEACTBHEM HE3HAHUS WM HETIOHUMAHWUS
yueOHOro Marepuana

CnucoK HCIOJIb3YyeMOii TUTepPaTypPhI:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmos, A.M. bosipuHoB u
Ip.;ToA 001, pen. n-pa TexH. Hayk, pod. C.1O, Pa3Bo3osa. — CII6.: M3xarenscTBO «ApT-
Dkcmpecey, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

INPAKTUYECKASA PABOTA Ne 2

Tema: KoncTpykuusi okoHeuHocTel cyaHa. Cyaa ¢ uHBepcHbIM HOcoM. Cy10BbIe
MOMeIeHUs.
eJib NPaKTHYECKOT0 3aHATHS:
— 3aHSTHE HAIPABIEHHO HA ()OPMUPOBAHHUE KOMIICTCHIIHIA,
— 3aKperyieHue, yriyoieHne TEOPETHUECKUX 3HAaHUH MPU U3YUYEHUHU CBAPHBIX COCIMHEHUM;
— pPa3BUTHE HABBIKU CAMOCTOSITEIILHOU JIEATETLHOCTH MPU MPOBEACHUU OOITUX UCTIBITAHUN
Ha HEMPOHHUIIAEMOCTh ¥ TePMETUYHOCTh, HABBIKOB IO MCIIOJIb30BAHUIO PUOOPOB U
WHCTPYMEHTOB MaJION MEXaHU3allUH.
OO0yyaromuiics 1OJKeH
YMETh:
— MpUMEHSTHh UH(OPMALIHIO 00 OCTOWYMBOCTHU CyJHA, TUarpaMMax, yCTpOMCTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI Cy/IHA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ PI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2.
Bpemst BoInmosiHeHus: 1 akagemMuueckuii yac
Conep:xanue padoThbl, AJITOPUTM BHINOJTHEHUS:
Bce rpaxmanckue cyaa ki1acCUUIUPYIOT MO Py OCHOBHBIX MPU3HAKOB, OTJIMYAIOIINX
cyna Ipyr oT apyra.
['aBHBIM MTPU3HAKOM KJIaCCU(UKAIINH SBISETCS HAa3HAUCHUE, CY/IOB.
K npyrum npusHakam, o KOTOPBIM CyZa pa3AessioTCs YK€ HE3aBUCUMO OT UX
Ha3HAYEHMsI, OTHOCSITCS: PalloH MIaBaHUsl, CPE/ICTBA IBUXKECHUSI, TUII TJIABHOTO JBUTATEIIS,
XapakTep NBHXKEHHS MO BOJE, PO JBHXKHUTEIA, MaTepHall KOpIyca apXUTEKTYPHO-
KOHCTPYKTHUBHBIN THII, KOJIMYECTBO IPEOHBIX BAJIOB.

a) &/ 8)

Pucynok 1.1 — Tunuynsie popMbl HOCOBONH OKOHEYHOCTH MOPCKUX CY/IOB:

a — OOBIKHOBEHHBIHM HOC C MPSMBIM HAKJIOHHBIM LITEBHEM; O — HOC CyIHA JIEIOBOTO
TUTABAHMSI; B — HOC JIEIOKOJIA; T — KIUMEPCKU HAcOoC «OyIbO00OM» OBICTPOXOHOTO
MaCcCaXUPCKOTO JIaitHepa; 1 — Oynp0000pa3HbIi HOC; € — MIIMHAPUISCKUN HOC
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CyIepTaHKepa; K — JOKKO0Opa3HbI HOC phIOOJIOBHOTO CyIHA

Cyjaa ¢ HHBEpPCHBIM HOCOM.

WHBepcHbIl HOC, IEpEIHSs TOUKAa KOTOPOT0 HAXOUTCS B HIDKHEN (Y BaTEPIMHUM), @ HE B
BEpXHEU YacTu

Texuoaorusa X-Bow

Takol TUIT KOHCTPYKIIMU NTO3BOJISIET YMEHBIIUTh COITPOTUBIIEHUE CYAHA, U OH TPATUT rOpa3ao
MEHBIIIE HY>)KHOM 3HEPIUH, a BMeCTe ¢ 3TUM U ToruBa. Kopabiu ¢ «0ObIYHBIM» HOCOM CHepBa
MIOJTHUMAIOTCS, 3aTEM «I1aJat0T» Ha BoJHY. CyZiHa ¢ MHBEPCHBIM HOCOM Cpa3y BpE3aroTCs B
BOJIHY M HaUMHAIOT MyTh. Ha cyznax Takoro Tuia MeHbIlIEe KayaeT, a ellle COKPAIAETCs KHUIeBast
Harpy3ka. Kopabmu ¢ kusaeBbIM HocoM Oosiee ObicTpble. Takoil HOC AenaeT yrpasieHre Kopadiis
0oJsee MPOCTHIM U MOHMKAET TOIIMBHBIE PACXO/Ibl, TAK KaK T'MAPOAMHAMUYECKOE
COIPOTHBIICHUE B TAKOM CJIy4ac MEHBIIE.

CynoBble noMeleHusl.

CynoBble MOMEIEHHs pa3MEIaloTCsl B OCHOBHOM KOpITyce, HACTpOiikax u pyOKax.
K uucny nHanbosiee BaxKHBIX OTCEKOB OCHOBHOT'O KOPITyCa OTHOCSITCS:

@opnuk — KpallHU HOCOBOM OTCEK;
Axmepnuk — KpaifHHI1 KOPMOBOM OTCEK;

Tprom — IpOCTPAHCTBO MEX]Ty BTOPBIM JHOM U ONvpkaiiiel namyooi;

Teunoex — IpOCTPAHCTBO MEXAY COCETHUMHU MMaTy0aMu OCHOBHOTO KOPITyca;
Junmanku — r1y00KHe UCTEPHBI PACIIONOKEHHbIE BhIIIE BTOPOT'O JIHA;
Kodghgpepoam — y3xuii HedTe MM Ta30HETIPOHUIIAEMBIN CYXOH OTCEK, PACIOIOKEHHBIN MEXITY
OTCEKaMH MJIM LIMCTepHAMH il HeTEMPOAYKTOB U COCETHUMH TOMEIICHUSIMH.
Hacmpoiiku — HOCOBasi, KOPMOBasi, CPEIHSS.
B 3asucumocmu om nazuauenus 6ce cyoosvle NoMeujerus noopazoensitomcs:

Cneyuanvhule (Ha TPY30BBIX—TPIOMA; TPOMBICTIOBBIX—O00PAOOTKH PHIOBI; HAYYHO-UCIEI.
nabopaTopun)

Cnyscednsvie (rnaBHbIE U BCIIOMOTaTeNIbHBIX MEXAaHU3MOB, MATYOHBIX MEXaHU3MOB, CY/0BbIX
CUCTEM)
: Kunbie
OO1ecTBeHHBIE (KalOT-KOMIIaHUsS, PECTOPAHBI, CTOJIOBAs, Oaphl)
BbrrtoBoro o0ciyxuBaHust
[Mume6noka
CanutapHblie
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MeauuHCKOro Ha3HauYeHU

Macrepckue

CyIoBBIX 3a1acoB

CHabOxxenus

OTceku TOIUIMBA, BOABI, Maciia, BOASHOTO OajacTa

Oo6opynoBanmue:
WHCTpYyMEHTBI ¥ TPHOOPHI MaJIOW MEXaHU3AIHH

TpeGoBanus k 0TYETY 110 NPAKTHYECKOH padore:

3. Kak nepepacnpeaenstorcs CHIbI OACPXKaHKS IPH TOMAJaHIH KOPITyca Cy/THa Ha BOJTHY?
4. Kak M0oxHO n30exath mporuda wiu neperuda Kopnyca cyJaHa 1 cieMuHra’?

Kpurepun ouenuBanmsi:

«2» - IOMYIIIEHBI CYIIECTBEHHBIEC OMIMOKH, MOKA3aBIIKUE, YTO KYPCAHT HE BJIaJICET
00s3aTeNbHBIMH 3HAHUSMU T10 IaHHOM TeMe B TIOJTHOW Mepe; paboTa mokaszala mojHOe
OTCYTCTBHE Y y4alllerocs 00s13aTeJIbHbIX 3HAHUN U YMEHUH 110 IPOBEPSEMON TEME.

«3» - gomyiieHsl 0oJiee OJJHOM OMMOKY WK JBYX-TPEX HEI0YETOB B BHIKJIAKAX WU
nporpamMme, HO KypCaHT BIaJeeT 0053aTeIbHBIMUA YMEHUSMH T10 ITPOBEPSIEMOM TEME.

«4» - paboTa BHINIOJHEHA MOJTHOCTHIO, HO 000CHOBAHHUS LIArOB PEUICHHS HEIOCTATOYHBI (eCIH
YMEHHE 000CHOBBIBATH PACCYKIICHUS HE SIBIBUIOCH CIICIUATBHBIM O0BEKTOM ITPOBEPKH

«5» - paboTa BHINIOJHEHA MMOJTHOCTHIO, B TEOPETUUECKUX BBIKJIAJIKAX U PEIICHUSIX HET MPOOEIoB
1 OIHUOOK, B TEKCTE MPOTPAMMBI HET CHHTAKCUYECKHUX OIIMOOK (BO3MOKHBI OJTHA-/BE
pa3nyYHble HETOUHOCTH, OTIMCKH, HE SIBIISIOLINECS CIEACTBUEM HE3HAHUS WM HETIOHUMAaHHUS
yueOHOro Marepuaia

Cnmcok HCnoJIb3yeMoii JTuTepaTypbl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipunoB u
Ip.;1oA 001, pen. a-pa TexH. Hayk, pod. C.1O, Pa3Bo3zoa. — CII6.: M3narenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 3

Tema: SIkopHoe ycrpoiicTBo. Tunsl sskopei
Heab npakTH4ecKOro 3aHATHS:
— 3aHSATHE HANIPABJICHHO HAa (HOPMUPOBAHUE KOMIIETEHIINN;
— 3aKperyieHue, yriyoieHne TEOPETHUECKUX 3HAaHUH MPU U3YUYE€HUHU CBAPHBIX COCIMHEHUH;
— pPa3BUTHE HABBIKM CAMOCTOSITEIHHOU JACATEIHHOCTU TIPU MIPOBEICHUM OOIIUX MCIIBITAHUI
Ha HEMPOHUIIAEMOCTh M TE€PMETUYHOCTh, HABBIKOB 110 HCIIOJIB30BAHUIO TPHUOOPOB U
WHCTPYMEHTOB MaJION MEXaHU3allUH.
OO0yuarmuiics T0KEeH
YMETh:
— MPUMEHTH HHGOPMAIHIO 00 OCTOMYMBOCTH Cy/IHA, TarpaMMax, YCTpOHCTBax
3HaTh.
— OCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI Cy/THA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ PI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-09TIK 2.2.

Bpems BbIOTHEHHA: 2 aKaIEMUYECKHUX yaca
Copnepxxanue padboThl, AJITOPUTM BBIIIOJTHEHHSA:
SAKopHOE yCTPOMCTBO
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HAxopuoe ycmpoiicmeo npeoOHA3HAYEHO O0JI HAOEHCHO20 YOEPHCAHUA CYOHA HA 600HOU
NOBEPXHOCMU AKE6AMOPUU NOPMA UIU OYXHIbl, UCHONb3YEMCA NPU WEAPMOBKe CYOHA KOPMOIL
unu n1azom (6opmom) K npuuany (nupcy), cmenke.

OHO TaKXe MOYKET HMCIIOJIb30BaThCsl B aBapUMHBIX CllydyasX, HAapUMep IJIs ObICTPOroO ralleHUs
MHEPIUH TPU BHE3AIMHOM OOHAPYXKEHHH BIEPEAM 1O KypCy OMacHOW riyOuHbL. B HexoTopbix
Cllydasix AKOpb € IKOPHOMU LIENbIO0 HCIOJb3YIOT AJIsi OYKCUPOBKH Cy/IHA.

OueHb 4acTo, KOT/1a rOBOPAT O SIKOPHOM YCTPOMCTBE CyIHA, TTOAPA3yMEBAIOT MO HIUM OZHH JIUIIIb
AKOpb. beccriopHo, SKOph — 3TO camasl BakKHasi 4acTb SIKOPHOI'O YCTPOWCTBA, HO OH OJUH HE
BBITOJIHWI OBl T€X (PYHKITUI, KOTOPBIE BO3JIAraloTCs Ha IKOPHOE YCTPOMCTBO.

CocTaBHBIMHU YaCTSAMHU SIKOPHOT'O YCTPOICTBA B OOLIEM ClIydae sIBISIIOTCA: SIKOPb (SIKOps), SIKOpHAst
1ens (1enn), SKOPHbIA KITt03 (KJII03b1), CTOMOPHI, Opalniib (IIMHIIh), TaTyOHbIE KITFO3bI, IIETTHOM
ALIMK U YCTPOMCTBO 7Sl KPEIUIEHUS U OT/IauX SIKOPHOW LENH K KOPITyCy Cy/Ha.

CxeMaTH4HO COCTaB SIKOPHOT'O yCTpOMCTBA IOKa3aH Ha puc. 9-1.

Puc. 9-1. Axopuoe ycmpoiicmeo:

/- 6pawnuns; 2 - cmonop; 3 - nanyonslit Knio3; 4 - AKOPHLLIL K103; 5 - AKOPb;

6 - aKopHaa yensv 6 yennom auwguKe; 7 - Kni03oeas mpyoa;

8 - yempoiicmeo ona omoauu Konya AKOpHOI yenu

SIKops — 0/1HO M3 JpeBHEHIINX N300peTeHuil yenopeuecTBa. ITo HEOOIIBIIOE YCTPOUCTBO,
COCTOsIIEeE U3 TPEX-YeThIpeX YacTeil, cnocoOHO yep>KUBaTh Ha MECTE Cy/a OOIBIIOTO
BOJIOM3MEIIEHUs. XOTs, Kak cO00IIaI0ch, B MUpe yke BeIiaHo 6osee 5000 maTeHToB Ha
pa3ryYHble KOHCTPYKIIUU SKOPEH, HO MPUHIIUI €T0 JEHCTBHS OCTaeTCs HEU3MEHHBIM: KOTIa
SIKOpHAS TIeTTh HATATHUBACTCS IPSH(PYIOMUM CYyTHOM U HAYHHAET BOJIOYHUTHCS IO JTHY, STKOPb,
MPUKPETTICHHBIN K Hel, TakKe ABUTAETCs 3a HEell - a ero Jamsl (por) MOCTETEHHO 3apbIBAIOTCS B
TPYHT, CO3/aBasi JEPKALLYI0 CUITy, KOTOPYIO IPUHATO CYUTATh PABHOM MpUMEpHO 4-5 maccam
€amoro sKops.

SIkopst yCIIOBHO JIENST Ha ABE TPYIIBI — [0 HA3HAUYEHHUIO U KOHCTPYKLHUU.

ITo Ha3HaYeHUIO 3TO:

* CTaHOBBIE — TTIABHBIC HOCOBBIE SIKOPSI (Ha MAJIBIX Cy/IaX — OJIUH SIKOPH), PABBIN U JICBBIH, CO
CBOMMH SIKOPHBIMH LIETISIMHU.

» KopmoBo#i — 1114 yliep>kaHus, B OCHOBHOM Cy/IHA ITPOTHUB T€YEHUsI KOPMOU, JTUOO raiieHus
WHEPLUU X0a. ByKCUPBI-TONKaYU UCTIOIB3YIOT €T0 KaK TTIaBHBIA SKOPB, ISl YACpKAHUS Ha
MECTe BCEro COCTaBa.

* 3anacHble — JJIs1 3aMEHBI MMOTEPSHHBIX SKOPEH, XPaHATCS XOPOIIO 3aKPEIUICHHBIMH Ha Taryoe
CyJHa.

* 3aBO3HBIE (BCIIOMOTATENbHBIC) - 11 ChEMKH CY/HA CMENH, JJI 3aB03a Ha Oeper MpHu CTOSHKE Y
HE0OOPYyIOBaHHOTO Oepera, y KpOMKH JIbJIa.
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Ectb emie oauH BUJ SIKOpeEn - «MEPTBBIE», HO HEMOCPEACTBEHHO HA Cy/1aX OHU HE
UCHoNB3YIOTCS. [IpuMensitoTes Ui pacKperieH!s IBAPTOBHBIX OOUEK, IUIaB MPUYAIOB U T.II.
YcTaHaBIMBaKOTCA € IOMOIIBIO TUIABKPAHOB UM KUJUIEKTOPOB.

[To KOHCTPYKLIMU SKOPS, IPUMEHSIEMbIE Ha CyJaX BHYTPEHHETO IJIABAHMS, IETATCSA HA JBE
TPYIIBL: C HEMOABHKHBIMU JIANIAMU U C IIOBOPOTHBIMH Jlariamu. K 1nepBoil rpyniie OTHOCATCS
aZMupanTeiickue sskops (puc. 9-2).

Jlnst pa3IMuHbIX LUEJel Ha CyJax IPUMEHSIOT €I JIBa BUJIa AKOPEU: IpeK U Kowka. J[pek -
HUTIOTIOYHBIN sIKOpb. Kolika — ueTbipexporuit skopb HeOOIbIIOro pa3mepa. Mcnonb3yerces s
Pa3JIMYHBIX LEJEH, HAIIPUMED U1 [IOUCKA HA TPYHTE 3aTOHYBIINUX MPEIMETOB.

T
LS,
2
Puc. 9-2. O6mmii Bux aamMupanteiickoro sskopsi: Puc. 9-3. YerpoiictBo sikops Xoimia:
1 - cko0a s KperieHus K SIKOpHOH 11enH; 1- BepeTeHo; 2 - KOpoOKa ¢ MOBOPOTHBIMHU JIallaMu;

2 - ITOK; 3 - BepeTeHo; 4 - por; 5 — nana 3 — CTOMOPHBIC IITHIPH; 4 - CKOOA TSI KPETIIICHHS
SIKOPHOU 1IETH

Puc. 9-4. SIxops Matpocosa:

1- cxo0a ass KperuieHus K SKOpHOMU 11eny; 2 - BepeTeHo; 3 - nana; 4 - ITOK (IIPHJIKB)
SxopHast uenb. IlpeaHasHayeHa JUis KpeIUleHHsl CyAHa K SKOpIO, OOECHEYeHUs CO3JaHHs
JeprKalled CHIIbl SKOps, CMArdeHus (IeMn@upoBaHUs) PHIBKOB, MEPEAAIOIIUXCSI OT CyIHA K
SKOPIO, M TEM CaMbIM NPEIOXPaHsET SIKOPh OT BhIIEPrHUBaHUS U3 TPYHTA WM Jpelda cynHa Ha
akope. YacTh SKOpHOU LIenH, JieKalas Ha TpPyHTe, CO3JaeT JOMOIHUTEIbHYIO IEPKaIlyI0 CUTTY.
JUist AIKOpHBIX Lenel HCIOIb3YI0TCS TOJBKO KaTMOpOBaHHbIE IIETIH, TaK KaK MPH MOAbEME STKOPs
OHa TMPOXOIUT dUepe3 «3Be3qouku» it (Opammmis). HexkanuOpoBaHHYIO II€TTh MOXKET
3aKJIMHUTH Ha ILIUIIE.

Puc. 9-5. SIxopHas uemns:

| - kopenHas cmbruka; 11 - mpomexyrounas cmbruka; I - skopHas cMbIuka;

1- 3BeHO OOBIKHOBEHHOE; 2 - 3B€HO COSTMHUTEIIBHOE; 3 - BEPTJIIOT; 4 - KOHIIeBas CKOOA.
SIKOpHBIE 1IENH COCTOST U3 COSTUHSAIONINXCA YacTe — cMbluek (puc. 9-5). Jlnuna cMbruku 25—
27 M. CMBIYKH COCTOSIT U3 3BEHBEB. SIKOpHBIC IIENH JJIMHHO3BEHHBIC, PU Kaauope 1ienu 6onee 50
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MM Ka)XJI0€ 3BEHO YKPEIUIEHO PacropKoil - KOHTpdopcoMm. B KOMIUIEKT SKOpHOI 1ernu BXOIST
TaKue JIEMEHTHI, KaK BEpTJIIOTH (MPEelOXpaHsIOLINe 1IeNb OT CKPYYMBAHUs), COCAUHUTEIIbHbIC
CKOOBI (MEX/1y CMBIYKaMH ), SKOPHAs CKoOa (17151 3aKperIeHus AIKOpA K 1enu ). KoHeBbie CMbIUKH
AKOPHOMU LIeNy UMEIOT BepTiItord. CMbIUKa, IPUMBIKAIOIIAS K SIKOPIO, HA3bIBACTCS AKOPHOM.
SIkopHast ienb KpEenuTcs APYruM CBOMM KOHIIOM (KOPEHHOW CMBIYKOI) K HA0Opy KOpITyca OJHIM
U3 BYX CIIOCOOOB - C TOMOUIbIO JKBAaKa-Tajuca WK C IOMOIIbIO OTKHIHOTO raKa.

[TocpencrBom sxBaka-ranca. JKBaka-rajac — 3TO KyCOK LIETIH, NPUKPEIUICHHBIH OJHUM KOHLIOM
CKOOOM K KHJIbCOHY, K IpYTOMY €€ KOHILY, BBIBEZICHHOMY Ha NanyOy, IPU MOMOIIM IJ1arojb-Traka
KPEMUTCsl COOCTBEHHO cama sIKOpHas 1ierb (puc. 9-6).

Puc. 9-6. Kperuienue sSIKOpHO# IIENU K KOPITYCY CY/IHA C MOMOIIbIO KBaKa-rajca:
1 - KWIbCOH; 2 - )KBaKa-TAJICOBBIA KOHEIT; 3 - TIaroyib-rak; 4 - masryOHbIN KITF03; 5 — 00yx
Cromopbl  ciyXaT JUisl  yIepXKaHWs SKOPHOW Ilemd B  HEOOXOAMMOM  IOJIOKEHHH.

Puc. 9-8. BunToBoii cTonop:
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1- skopHas 1ernb; 2 - BUHT C pYKOSITKOM; 3 - raiika; 4 - HoJABH>KHbBIE IIIEKU;
5 - xopnyc cronopa ( Kpemnsuuics K manyoe
EcTb HECKOJBKO THUIIOB CTOIIOPOB — TPOCOBBIM, LEMHOM, JEHTOYHBIH (YCTaHOBJIEH
HEMOCPEACTBEHHO Ha MOABEMHOM MexaHu3Me), cronop Jleroda u BuntoBoit. Hanbonee Hagexxexn
¥ [I03TOMY IIIUPOKO PACIPOCTPAHEH BUHTOBOM cTomop (puc. 9-8).
e (Opammnuis) npegHasHaueH Ui HoabeMa IKops. MOXKeT HCIoJIb30BaThes 11 pabOThI CO
mBapToBeIMU. [lInuie oTnuyaercs oT Opamnuis BEPTUKAIbHBIM PAcIONOKEHUEM BaJla, a TAKKe
KOJINYECTBOM «3BE€37J04€K» U IIBAPTOBHBIX OapabaHOB.
Ban Opammnwisg pacnoiokeH TOPU3OHTAJIbHO, HAa HEM HAJIOXKEHBl JBE <«3BE3JOUKM» IS
BbIOMpPaHUs SIKOpPb-LIENIM M JBa IIBApTOBHBIX Oapa®aHa Juist pabOTHI ¢ TpocaMu. Y LINHISA Ha
BEPTUKAJIHHOM Bally — OJUH OapabaH U OHA «3BE310YKaY.
Kak mmunb, Tak ¥ Opamnuib cHaOXeHbI JIEHTOYHBIMUA CTOIOpPaMH Ul PErYIMPOBKH CKOPOCTH
BpallleHUs Baja IIpU OTAaude Kopsi. B KopMOBOM SIKOPHOM yCTPOMCTBE UCIIOJIB3YETCS IIUIIb.
["oBOpst 0 HAJIE)KHOCTHU SIKOPHOT'O YCTPOICTBA U JieprKalliel cuile SKopsi HEOOXOIUMO YUUThIBATh
BIMSIHUE XapakTepa IpyHTa. ['pyHT SKOPHOro MecTa JOJDKEH IPOYHO YAEp)KUBATh SKOPb B
HEMOJABI)KHOM MOJIOXKEHUU. Jlydie Bcero OepXKHUT SKOpb IJIMHA, 3aTe€M WJI, MECOK, MEJKHM
KaMEHb; XYK€ BCEr0 — «IUIUTHSK», KPYIHbII KaMEHb, rajbKa.

IIpaBuia TexHUKH 6€30MACHOCTH IIPU PAOOTE C AIKOPHBIM YCTPOICTBOM.
[lepen oTmaueil sKOpsi MPOBEPSAIOT, HAJIEKHO JIM 3aXKaT JIGHTOUHBIM ctonop Opammnuis. [Tocne
3TOr0 pa3o0LIAIOT 3BE3/I0YKY OT OCTAJILHOTO MEXaHU3Ma Opallnuiisl, OTAAI0T HaTyOHbIH CTOIOp U
COO0ILAI0T Ha MOCTHUK: «SIKOph TOTOB K OTHaue». SIKOpb yAEpKUBAETCS TOJbKO JEHTOUYHBIM
CTOIOPOM. 3aTeM 110 KOMaHJIe «OTAAaTh SIKOPh» OTHAIOT JIEHTOUYHBIN CTOIOp, U SIKOPb YXOIUT 3a
OopT Mo feHcTBHEM COO CTBEHHOTO Beca, YBJEKast 3a COO0M SKOPh-1IEIb.
WNHorna n3-3a ype3MepHOi 3aTsHKKHU UM 0OMep3aHusl IKOph 3aKJIMHUBAETCS B KIIIO3€ U cpa3y He
yIaeTcs OTaaTh ero. B Takux cirydasx He0OX0IUMO J1aTh SIKOPHOMY KaHATy HEKOTOPYIO cllabuHy,
CHOBa HAaJIOKUTh CTONOPBI W, YyAapss JIOMOM IO BEpETeHY CBEpXY CO CTOPOHBI HalyOBbl,
1ocTapaTbCsl BBIOMTH SIKOPh U3 KIt03a. B 3uMMHee Bpems B KJIH03aX 4acTo 00pa3zyroTcs JIesHbIE
npoOku. YTOOB! pacTONMUTH JIeJl, HAMPABIIAIOT B KIII03 CTPYIO TOpsidei BO/IbI U3 LIUIAHTA.
OTtnaB AKOpb, HY’KHO BHUMATEJBHO CIEAUTH 3a KaHaToM. Kak ToJbKO sIKOpb J0MIeT 10 rpyHTa (a
3TO B OOJBIIMHCTBE CIy4yaeB ONPEAEISIETCS M0 XapaKTepPHOMY I0A0PaChIBAHUIO OCIA0EBILEro
KaHaTa), HAaYMHAIOT 3aJepKUBaTh KaHAT, MOCTENEHHO 3aXKMMas JICHTOUHBIM cTOmop. JTO Hano
JieNaTh O4€Hb OCTOPOYXKHO, OCOOCHHO €CIIM CYIHO BCJIEJICTBHE MHEPLUU MMEET elle XO[. 3aTeM
JICHTOYHBIN CTOMOP 32KUMAIOT HATJyX0 U HaKJaAbIBatOT NaixyoHbIN cTonop. [Ipu BeITpaBInBaHuu
SKOPHOT'O KaHaTa COOOIIal0T Ha MOCTHK, CKOJIBKO CMBIYEK YIIIIO 32 O0PT, HAPHUMED, «/IBE CMBIUKU
3a OOPTOM» MJIH «IIOJATOPBI CMBIYKHU Ha KIIF03€», «0JIHA CMbIUKa Ha Oparmnuie» u T. 1. Kak Tosnbko
LIeNb HATSHETCS M CyJTHO Pa3BepHETCS MO BETPY, cOOOMmatoT Ha MocTHK: «IIpumuio Ha kaHaT».
Ha Gonpmnx rimyOuHax sKOpHBIN KaHAT [10JIy4aeT HaCTOJIBKO OOJIBIIYIO CKOPOCTh, YTO IIPU OTJaue
SKOPsSI OMHMCAHHBIM BBIIIE CIIOCOOOM yJepXkaTh KaHaT JIGHTOYHBIM CTOIOPOM HEBO3MOXKHO. B
TaKHX CIIydasix sIKOPHBIM KaHAT TPaBST C IOMOIIIbIO OpaIlIus, OCTaBIISISI 3BE3J0UKY Y Opallmuis
BKJIIOYEHHOM. 3BE370UKY XK€ JAPYroro sAkopsi (KOTOpBI HE OTHAr0T), HA0OOPOT, pa3o0dIIal0T OT
nepeJaTOYHOro MeXaHU3Ma M 32)KMMal0T HarJlyXo JIGHTOUHBIM CTOTIOPOM.
ITpu noabeme sIKOpsl MPEABAPUTENBHO BKIIIOYAIOT 3BE3[I0UKY, a 3aTEM OTHAIOT JICHTOYHBIA U
nanxyOHbIN cTomopbil. 3Be3/M0UKa SKOPs, KOTOPBIM HE ObUI OTHaH, J0JKHA OBITH pa3zollieHa u
B3s5ITa Ha CTOIIOP.
[To xomaH i€ «BUPA SIKOPb» HAUMHAIOT BBIOUPATH SIKOPHBIHM KaHAT, PErYJISIPHO CO001Iast HA MOCTHK,
CKOJIBKO CMBIYEK OcTaeTcs eie 3a 6oproM. OTHOBPEMEHHO MOKAa3bIBAIOT PYKOH MIIM COOOIIAIOT
CIIOBaMH, KyJa «CMOTPUT» SKOpPHBIM KaHAaT, T. €. B KAaKOM HaIpaBICHUU OH HATSIHYT.
BepTukanbHO€ MOJI0XKEHUE LENU HA3BIBAETCS «I1aHep». Kak TONbKO SKOpPh OTOPBETCS OT TPYHTA
(sskOpH BCTAIT), 00 3TOM COOOIIAIOT HA MOCTHUK (TOJIOCOM MJTM YaCTHIMU yJlapaMu B peIHY). [locie
3TOTO B OOJIBIIMHCTBE CIIy4aeB MOXHO /1aBaTh KOMaHAY 110 YIPABICHUIO JBI)KEHUEM CyTHA.
Kak npu otnade, Tak u npu BEIOMPAaHUU AKOpPEH HEOOXOJUMO CIEIUTh 32 TEM, YTOOBI SKOPHBII
KaHaT He MMeJI KPbDKE! U He MOIBEPrayics KPyThIM H3JI0MaM (HalpuMep, BO BpeMs CTOSIHKH Cy/IHa
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npu nepern6anuu Ha GopiuTeBHe). M3 3THX ke cCOOOpaKeHUH 3aTOPMAKUBATh KaHAT JICHTOUHBIM
CTOIIOPOM HaJI0 TaK, YTOOBI COEIMHUTEIbHBIE CKOOBI HE TPUXOAUIIUCH HA 3BE30UKE OpaIIIITHIIS.
Uro0Obl MOAHUMAEMBIN BMECTE C LIEMBIO CO JIHA MOPS TPYHT HE 3acOpsUl KaHATHBIN SIIMK, MPH
NoIbeME SIKOpS KaHaT OKAaThIBAIOT CHJIBHOM CTpyeill BOABI W3 IIJIaHra € METaNIMYeCKUM
HaKOHEYHUKOM. CTpYIO BOJBI HAIPABISAIOT B KIO3 CO CTOPOHBI MaimyObl. OOMBIBKA SKOPHOTO
KaHata o0JieryaeT Takke ero OCMOTpP IPH MOJbeMe, TaK KaK Ha 3arpsA3HEHHOM KaHaTe TPYAHO
3aMETUTh Kakue-muoo aedeKkTbhl M MapKUpOBKY cMblYeK. llepen BTArMBaHMEM B KIIO3 SKOPb
MOJIE3HO TaKXe Ha HEKOTOPOE BpeMsl OCTAaBUTh BHUCSAIIMM 3a OOPTOM Ha XOAY CyJIHA, YTOOBI
BCTPEYHBIH MMOTOK BOJIBI CMBUI C HETO TPS3b.

OkoHYaTeIbHBIN MOABEM U BTSITUBAHUE SAKOPS B KIIO3 CIEAYET MPOU3BOIUTH OYEHb OCTOPOIKHO,
Ha MaJIOW ckopocT Opammnwist. Eciau nansl npu BTATUBAHUM SKOPS YIHPAIOTCS B OOpPT CyaHa U
HE IMO3BOJISIIOT BEPETEHY IMOJIHOCTHIO BOWTH B KII03, OOBIYHO HECKOJIBKO MPUCITYCKAIOT SKOPb,
4TOOBI SIKOPHBIM KaHAT pacKpyTwica. Eciam 3TOro HeJoCTaTo4HO, MPUXOAMUTCS Pa3BOPAYMBATH
Janbl SKOps, HAKUJIBIBasl HA HUX CTAJbHOM TPOC C MallyObl, a B HEKOTOPBIX CIy4yasX CIyCKaTh 3a
O0opT MaTpoca.

Brarusath SKopb B KITI03 HA/I0 IJIOTHO, YTOOBI ITPH KayKe Cy/IHA U yapax BOJIH OH HE OWII laraMu
o 6opr. Korma skopp BTAHYT, COOOMIAIOT HAa MOCTHK: «SIKOpb Ha MecTe» M HAKIIAJbIBAIOT
nanxyoHble cTonopbl. YTOOBI PU yAapax BOJIH B HOCOBYIO YacTh Cy/IHA BOJA, BXOAIIAsl CHAPYKHU
B KIIO3bI, HE MoOmajana Ha mnany0y, Ha BEpXHHE MOIYINIKH KIIO30B Ha Tmaimy0de OOBIYHO
HAKJIa/IBIBAIOT CHEIHAbHBIE IIUTKU C OTBEPCTUSIMHU ISl SKOPHBIX KaHATOB.

Jlns ykasaHuUs MOJIOKEHHUS SIKOpEN Ha TpyHTE NoJb3yroTcs ToMOysamu. [Ipu yOopke sikopst mo-
noxonHomy Oyiipenn TomOysi yOuparoT B OyXTy M MOABEIIMBAIOT K BHYTPEHHEW CTOpOHE
danpmoopTa. [lepen ornadeii skopsi TOMOy BMecTe ¢ OyipernoM BBIKHJIBIBAIOT 32 OOPT U CIIEIAT
3a TeM, 4YTOOBI OH He 3amyTascs. OObIYHO TOMOYII MPABOTO SIKOPSL KPacsT B OCIbIil (MK 3eJICHBII)
I[BET, a TOMOYI JIEBOTO SIKOps — B KpacHbIi. [I[pumeHenne ToMOysl MOMOTaeT HANTH SIKOPH B
cllydae ero NoTepy WM 3aCTPEBaHMs B TBEPJOM KaMEHUCTOM I'pYyHTE.

O6opynoBanmue:

WMHCTpyMEeHTHI M TpUOOPH! Majlo MeXaHU3aLH

TpeGoBanus k 0TYETY 110 NPAKTHUYECKO# padore:

5. Kak nepepacrnpenenstorcst CUiibl MOJAEpKaHMI IPY MONAJaHUK KOPITyca Cy/THa Ha BOJIHY?
6. Kak MoxxHO n30exats nporuda uiu neperuda Kopmyca CyaHa u cieMuHra?

Kpurepun onenuBanus:

«2» - IOMYILEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIIAJICET
00s13aTeIbHBIMU 3HAaHUSIMU IO JJAHHOM TeMe B MOJIHOM Mepe; paboTa mokasasia MoJIHoe
OTCYTCTBHE Y y4alllerocs 00s13aTesIbHbIX 3HAHUN U YMEHUH 110 TPOBEPSIEMON TEME.

«3» - gonyuieHsl 6oJiee OJJHOM OMMOKY MIIH JBYX-TPEX HEI0UYETOB B BHIKJIAKAX WU
porpaMMe, HoO KypCcaHT BIaJieeT 0053aTeIbHBIMU YMEHHUSIMU 10 TTPOBEPIEMOi TEME.

«4» - paboTa BBHINIOJHEHA MTOJTHOCTHIO, HO 000CHOBAaHHUS LIAaroB pPeUIeHHs] HEIOCTaTOYHBbI (€CIIH
yMeHHue 000CHOBBIBATh PACCYKACHUS HE SABISIIOCH CIIEIMAIEHBIM 0OBEKTOM IPOBEPKHU

«5» - paboTa BBINOJHEHA MTOJHOCTHIO, B TEOPETUYECKUX BBIKJIAJKAX U PEIIEHUSIX HET MpoOesoB
U OIIMOOK, B TEKCTE MPOTPaMMbl HET CHHTaKCHUECKUX OMMOOK (BO3ZMOXKHBI OJIHA-/IBE
pa3nyYHble HETOUHOCTH, OTIMCKH, HE SBJISIOLINECS CIeICTBUEM HE3HAHUS WM HETTOHUMaHUS
y4yeOHOro MaTepuaa

CnHcok MCnoJIb3yeMoii TuTepaTyphbl:

1.Teopus u ycrpoiictBo cynHa: yueoHuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB 1
IIp.;To11 001, pen. A-pa TexH. Hayk, pod. C.}O, Pa3zBo3osa. — CII6.: U3gatenbcTBO «ApPT-
Okcnpeccy, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 4



22

Tema: IIliIronI04YHOE YCTPOHCTBO
eJib NPaKTHYECKOT0 3aHATHS:
- 3aHSTHE HAIPABICHHO HA ()OPMUPOBAHNE KOMIICTCHIIHIA,
- 3aKpeIUIeHUE, YIIyOJIeHUE TeOPETUUCCKUX 3HAHUH TIPH M3YUYCHUH CBAPHBIX COSIUHEHU;
- pa3BHUTHE HABBIKH CAMOCTOSITEIILHOM JACITEILHOCTH MPHU MPOBEICHUHN OOIINX HCIIBITAaHHIMA
Ha HEMPOHHUIIAEMOCTh M TE€PMETUYHOCTh, HABBIKOB I10 HCIIOJIB30BAHUIO TPUOOPOB H
WHCTPYMEHTOB MaJIOil MEXaHHU3aIIHH. ;
OO0yuaromuiics T0KEeH
YMETh:
— MPUMEHATH HHPOPMAIHIO 00 OCTOMYMBOCTH Cy/IHA, TarpaMMax, yCTpOHCTBax
3HATh:
—  OCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI CYy/THA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ DI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-09IIK 2.2.
Bpems BbIoIHEHUS: 2 aKaIEMUYECKHUX yaca
Coaep:xanue padoTbl, AJITOPUTM BHINIOJTHEHUS
[II;ronoYHOE yCTPOUCTBO
B ero cocras BxomaT: - cnacareibuble nUTONKA. BMerraror ot 10 go 150 uenosek. CHabxenue
IUTIONIOK: BECJa, Mapyc, MadTa, IUIABYYUd SIKOPb, JBa Tomopa (B HOCY U KOpPME), MacCIsSHBIN
dboHapp, COIMYKH, 3QKUTAIOIINECs Ha BETPY, BeApa ¢ YeprakaMu, OCYIIMTEIbHBIM HAcOC, 3amac
MIPECHOM BOJIBI, IPOBHU3UHU, PHIOOJIOBHBIE MPUHAIJICKHOCTH, alTedKa, TPEIKU, CKIATHON HOX,
KOMITAac, MUPOTEXHUKA JIJIS MOJa4Yl CUTHAJIOB OCIICTBHS — CHUTHAJbHBIC pakeThl, (ablnderepsl,
JILIMOBEIE IIAIIKH, doHaps, CHTHAJILHOE 3epKaio.
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- paboure NUTIOTNKK. BMemarT Bcero HeCKOIBKO YEIOBEK U CITYXKAT ISl CBSI3U C O€peroM Wit C
CyJlaMH, CTOSIIIIAMHE Ha PeiiJie, 3aBOJIKM BCIIOMOTATEIIBHBIX SIKOPEH U IPYTUX pabOT OKOJIO CY/IHA.
- IJIOTHI U Karcyinbl. [170ThI OBIBAIOT )KECTKUMH U HAAYBHBIMH. JKecmKue U3 JETKUX CIUIaBOB U
TTACTMACC MOTYT OBITh UCTIOJB30BaHBI JTFOOOH CTOPOHOM. [[JIst 3TOT0 BHYTPH HETO C IBYX
CTOPOH UMEIOTCS CKaMbH IS CUACHMSI, TyTH JIJISl HATATUBAHUS TEHTOB, TePMETHUECKHUE KPBIIIKH
K JIBOWHOMY JIHY, [JI€¢ MOTYT XpaHUTBCS 3a11aChbl BOJIbI, IPOBU3HH, ITp. BHYTpH U CHapyXu 1uioTa
npeycMaTpuBaeTcsi 0OHOCHOI neep. HaodysHvle COCTOST U3 HECKOIBKUX Kamep, KOTOpbIe
3aMOJTHSIOTCS CKATHIM Ta30M (CMECHIO YTIIEKHCIIOTO Ta3a ¢ a30TOM) U3 CIEIUaIbHOTO OallJIoHa,
MpUYeM 3aMoJIHEHUE MOXKET MPOU3BOIUTHLCS KaK Ha MairyoOe, Tak U Ha MiiaBy. B moxogHom
MOJIO’KEHUH TUTOT XPAHHUTCS Ha May0e B CICIMAIbHOM KOHTelHepe. BMecTHMOCTH 1m10Ta 0T 6



10 20 yenoBeK.

7 o611t BUO /7 Kapkac I1jaoTa

CriacatenbHbBIF HAOYBHOMH ITJIOT

1 — sxopHO# Tpamn; 2 — nnasyuymi IKopk; 3 — HaagysHoe AHMLIE; 4 — LITOPKA BXOHa; 5 — CMr-
HaJbHbIF OroHb; 6 — OBOMHOM TeHT; 7 — BOOOCGOPHMK; 8 — ra3osblil 6aJl/IoOH B uexne; 9 —
IMyCKOBOM JMHb; 10 — Bono6annacTHeIM KapMaH; 11 — sneep; 12 — HagyeHOe cupeHbe; 13 —
HanyeHasi nyra; 14 — kamepa nnasyuectH; 15 — 6ykcHpHOe ripycriocobnenme; 16 — 6aHka

- nutron6anku. [IpenHa3HaueHsl A Cllycka UTIONOK. BhIBalOT MOBOPOTHEIE, 3aBAMBAIOLINECS U
rpaBuTanroHHble. Hanbosnee npocTsie — nogopomuule: 3TO ABE OAMHAKOBBIE U30THYTHIE OaIKH,
pacIoIoKEHHbIE MEX/1y OOPTOM M LIUTIONIKOM; pacCTOSIHUE MEKAY HUMU MEHbILE JTUHBI
IUTIOTIKH, T03TOMY BbIBaJIMBaHHUE IIUTFONKU MPOU3BOAUTCS B HECKOJIBKO TAlOB: CHayala
BBIBOJSAT OJIMH KOHEI], 3aT€M Pa3BOPaYMBAIOT IITIOMOAIKU TaK, YTOOBI MOKHO OBLIIO BBIBECTH
JIPYroi KOHeI[. ITo TpedyeT OOJBIINX 3aTpaT BPEMEHH U CHJI, T.K. BCE MAHUITYIISIIUN
IPOBOJIATCS BPYUHYIO. MIX MCIIONB3YIOT, KaK MPaBHIIO, JJIsl pab0UMX LUTIONOK. 3aganusarouuecs
HUTIONOAKY TaK)Ke MapHble, ObIBAIOT pa3HON KOHCTPYKIUHU, HO BCE OHU XapaKTEPHbI TEM, UTO
IpY BBIBAJIMBAHUU 32 OOPT JIOJIKHBI TOBOPAUYNBATHCSI BOKPYT TOPU30HTAIBHONW OCH, JIJISl YETO
HCIOJIb3YIOT BUHTOBOM NpUBOJ. [lanee cryck HUTIONKKA MPOU3BOIUTCS BPYUHYIO C
UCIIOJIb30BaHUEM TOPMO3HBIX BbIolIeK. OOecreunBaoT JOCTATOUHO OBICTPBIN CIYCK, HO
TpeOyIOT 3HAUUTEIbHBIX YCHIIMNA. [ paBUTAalIMOHHBIE NUTIONOATKHA 00€CTIeYMBaIOT BEIBAJIMBAHNE
HUTIONKY 32 OOpT 1Moj AelicTBUEM COOCTBEHHOTO Beca M Beca nutrondanku. Lnonky Moxer
CIIyCTUTh OJIMH YEJIOBEK 3a 2 MUH. Pa3inuaroT ckaThIBaronIMecs U MIApHUPHBIE TPaBUTALIMOHHBIE
[UTIOTIOATKH.

OobopynoBanue:

WHCTpYyMEHTHI M TPUOOPHI MaJlol MeXaHU3aIH

TpeGoBanus Kk 0TYETY 10 NPAKTHYECKOH padore:
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7. Kaxk nepepacrnpenemnsitorcsi CUiIbl MOJAepKaHUI IPU MOMaJaHUK KOPITyca Cy/JHa Ha BOJIHY?
8. Kaxk moxxHO u36exath nporuda uim neperuda Kopiyca cyaHa U clieMUHra?

Kpurepun oueHuBanmus:

«2» - IOTYIIEHBI CYIIeCTBEHHBIE ONIMOKH, IIOKa3aBIINe, YTO KYPCAHT HE BiaJeeT
00s3aTeNbHBIMY 3HAHUSIMU T10 TAaHHOM TeMe B TIOJHOM Mepe; paboTa mokaszaa MojiHoe
OTCYTCTBHE Y yJalierocs o0s3aTeIbHbIX 3HAaHUH U YMEHHI IO IPOBEPSEMON TEMe.

«3» - gomyiieHsl 6oJiee OJHON OMMOKY WM JBYX-TPEX HEI0YETOB B BHIKJIAKAX WU
IIporpaMMe, HO KypCaHT BiaJieeT 0053aTeIbHbIMU YMEHUSAMH 110 IIPOBEPSIEMOI TEME.

«4» - paboTa BBHINIOJIHEHA MMOJTHOCTHIO, HO 000CHOBAHHUS IArOB PEUICHHs HEIOCTATOUHBI (€CIIH
yMeHHe 000CHOBBIBATh PACCYKACHHUS HE ABISIIOCH CIIEIHATIBHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BBHINOJIHEHA MOJHOCTHIO, B TEOPETUUECKUX BBIKJIAJIKaX U PEIICHUSX HET TPOOesIoB
Y OLIMOOK, B TEKCTE MPOrpaMMbl HET CHHTAaKCUUECKHUX OLIMOOK (BO3MOKHBI O1HA-/IBE
pa3MyHble HETOYHOCTH, OITUCKH, HE SIBJIAIOIINECS CIIEICTBUEM HE3HAHUS UM HEITOHUMaHUS
yueOHOro Marepuaia

CnHcoK MCIO/Ib3yeMOil JTUTepaTyphbl:

1.Teopus u ycrporictBo cynHa: yaeoHuk / b.I1. Koporkos, A.A. Epmios, A.M. bosipuHOB 1
Ip.;1oA 001, pen. n-pa TexH. Hayk, pod. C.1O, Pa3Bo3zoa. — CII6.: M3narenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 5

Tema: BykcupHoe ycTpoiicTBO
eab NpakTHYECKOT0 3aHATHS

— 3aHSTHE HAIPaBJIEHHO HAa (POPMUPOBAHNE KOMIIETEHIIMIA;

— 3aKperieHue, yriryOjaeHne TeOpeTHUECKUX 3HaHUM MPH U3Y4YE€HUH CBApHBIX COECAMHEHU;

— pa3BUTHE HABBIKM CAMOCTOSITENIbHON JESATEIbHOCTU NP MIPOBEAECHUHN OOIIUX HCTIBITAHUM

Ha HENPOHHUIIAEMOCTh M TE€PMETUYHOCTb, HABBIKOB I10 HCIOJIb30BAHUIO HPUOOPOB MU

MHCTPYMEHTOB MajOoi MEXaHU3AlHH.;
OO0yYaroIMics T0KEH
YMETh:

— TPUMEHATh HHPOPMALIMIO 00 OCTOHYMBOCTH Cy/HA, AMAarpaMMax, yCTpOHCTBaxX
3HATh:
— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CyJHA

OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ DI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2.
Bpemst BbInoJIHeHMSI: 2 aKaJIeMUYECKUX Yaca
Copnepxxanue padboThl, AJITOPUTM BBIIIOJTHEHHSA:
Bbykcupnoe ycrpoiictBo. Ero HazHaueHue, yxoa 3a OyKCHPHBIM TPOCOM.
JIro6oe cyaHo B cjIeACTBMH aBapUHU WM HHBIX YPe3BbIYANHBIX 00CTOATEIbCTB MOKET
0Ka3aThCs He B COCTOSIHMH OCYLECTBJIATH CAMOCTOSITeIbHOE IJIAaBaHUe U eMy oTpedyeTrcs
OykcupoBka. BykcupHoe ycTpoicTBO 1aeT BO3MOKHOCTb HCII0JIb30BATh CyJHO B Ka4YecTBe
Oykcupa UM camoMy ObITh B3SITHIM HAa Oykcup. JlemokoJibl, cnacaresiu, cienuajabHble
OyKcHpYIOLIMe Cy/1a HMEIOT clielHaJIbHble OyKCHPHBIE yCTpoiicTBa. B HUX BXOAAT:
OyKcHpHBbIe JieOeIKH, TAKH, AaPKH, KHEeXTbl, OMTEHI'H, TPOCHI, KJIK3bI U IPyrue
npucnocodjenns. Bokpyr pyoku, HaACTpoOiiku, KOMHHICa TPIOMa.
BykcupHoe ycTpoiicTBO Cy/IHA HCIIOJIb3YETCSl C KOPMBI, €CJIU CYyIHO OyKCUpYIOLIee, U ¢ Hoca —
ecnu cyaHo Oykcupyemoe (puc. 1). OHO mpeacTaBisier coOoi nBe Oparu, Kaxaas 3 KOTOPBIX
COCTOMT U3 ABYX LIKeHTenen. Kaxknas Opara Kpenmurcst TakenaKHBIMUA CKOOaMU K mape OYKCUPHBIX
00yXOB, pacHoJI0KEHHBIX COOTBETCTBEHHO Ha Oake u roTe. K mkeHTesiM HOCOBON MITM KOPMOBOM
Opard C TOMOIIBIO CIEIHAIBHOTO y3J1a A KpemuTcsi OYKCUPHBIM TPOC, KOTOPBIN BBIBOJIUTCS
COOTBETCTBEHHO B HOCOBOM WJIM KOPMOBOM NanyOHBIA KiII03. Y3el KperwieHus (puc. 2)
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OyKCHpHOTO Tpoca K Opare COCTOMT U3 OYKCHUPHOTO IJ1arojib-raka M TaKelaxHbIX cKko0. ['maros-
raKk o0OecrneuyrMBaeT B CiIy4ae ONACHOCTH OTHa4y OYKCHPHOTO TpOCAa, HAXOISIIErocs IMOJ
Harpy3Kou.

P uc.1. BykcupHoe ycTpoiicTBO cyaHa:

1 — many6OHble KITI03b1; 2 — OyKCHPHBII TPOC;

3 — mkeHTenu; 4 — ckoObI; 5 — 00yxu

Puc. 2.. Kpemienue 0ykcupHoro Tpoca k opare (y3ena JI):

| - OykcupHblii Tpoc; 2 — cKko0bI; 3 — riarojib-rak; 4 —
HIKEHTeb

1. JInuHa OyKCUpHOW JIMHUU NMPUHUMAIOT paBHOM 2,5 — 5,5
JUTMHBI OyKCHUPYeMO-

ro cyaHa. Begercs nmocrossHHoe HaOmoneHue. Henomyctumo
npu OYKCUPOBKE

BBIXO/JI U3 BOJIbl OYKCUPHOTO TPOCA.

2. JInst npegoxpaHeHus Tpoca OT NepeTHpPaHUs Ha yTIiiax pyoKH,
KOMMHICA [TOJIKJIa/IbIBAIOT JiepeBsHHbIE OpYChsl, OpeBHa.

3. B Mecrax mpoXOXKIEHHsI Tpoca 4epe3 KI03bl, MOJ TpOoC
MOJIKJIa/IbIBAIOT MPO-

MacJIeHbIE MaThl, TAPYCUHY U T.1.

4. Ilepuonuyecku Ha MajoM XOJly MOTPABIUBAIOT OYKCUPHBIH
Tpoc Ha 1,5-2

MmeTtpa ( 2 pas3a B CyTKH ).

5. BykcupHbIe KHEXTHI, ONTEHTH, KITFO3bI, JOJDKHBI OBITh TJIAAKUMHE, 0€3 TPEUIHH,

3ayCEHHUL, KOTOpPbIE MOT'YT MOBPEIUTH TPOC.

6. ITo oxoH4aHNIO OYKCUPOBKU OYKCUPHBIM TPOC IPOMBIBAIOT MPECHOM BOJOH,

1I0CJI€ BBICBIXaHUSI OOMIIBHO CMa3bIBAIOT TUPOM (TaBOT + rpaduT) U

HAMAaThIBAIOT HA BBIOIIKY MJIM YKJIAJIBIBAIOT B OYXTY. 3aKpPBIBAIOT YEXJIOM.

7. B cootBercTBUM [1TD — exxeMecsiuHO CTapyro CMa3Ky OYMIAIOT U 3aMEHSIOT

HOBOM.

BykcHpPHBIM YCTPOIiCTBOM Ha3bIBAaeTCs KOMIUIEKC M3/1ETIHI U MEXaHU3MOB, 00€CTIEUHBAOIIHI
CyJIHY BO3MOXKHOCTh OYKCHPOBATh JIpyrue cyaa (JTu00 WHBIE TUTABCPEICTBA) WU UATH HA
OyKkcupe camomy.

B cocraB OykCHpPHOIo yCTpoOiicTBa Cy10B BXOIST:

- Bykcuphsie Tpocsl; - BykcupHbie 1e6eIku ¢ 3JIeKTPUYECKUMHU WU THAPABINYECKUMU
NPUBO/IAMHU C aBTOMAaTHYECKUMH PETYIISATOPAMH HATSDKEHHS TPOCA M TPOCOYKITQTIUKAMH.
BykcupHslii Tpoc 3akperuieH Ha 6apabaHe nebeKu. KoTopas 00ecreunBaeT MOCTOSHHYIO
OYKCHUPHYIO TATY M aBTOMAaTHYECKH TTOTPABIUBACT MIIH TIOJJOUPAET TPOC B CITydae MPEBHIICHUS
WIN CHWXKEHHSI YCTAaHOBJICHHOM CHJIBI TATH.

- BykcupHsbie raku - He0OX0IUMBI JJIsl TOTO, YTOOBI MOKHO OBLIO B JIFOOOH MOMEHT OBICTPO
0TJaTh OYKCUPHBIH TpOC.

Ha coBpemeHHBIX OyKCUpax UCHONIBb3YIOT OYKCUPHbIE 2AKU C MEXAHUYECKUMU
2UOpasIUYECKUMU 3AMEOPAMU, UTO TI03BOJIET OCYIIECTBIIATh PYUYHYIO, TUCTAHIIUOHHYIO WIIH
aBTOMAaTHUYECKYIO OT/lady Tpoca.

T'aku 0OBIYHO 3aKPETITICHBl HA CHEYUAIbHOU OYKCUPHOUL Jy2e TaK, YTO MOTYT CBOOOTHO
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[IePEMEIATHCS 110 HEM.

- BykcupHble apKku — 3TO METaNIMYECKUE 1yTH, YCTAHOBJIEHHBIE MIONIEPEK KOPMOBOMN HayObl
ot 6opta 510 6opra Oykcupa. OHU TIpeTHA3HAYCHBI AJIS 3aIIUTHI JIOACH, U TaTyOHBIX YCTPOUCTB
0T OYKCUPHOTO Tpoca.

- BykcupHble KHeXThl H OMTEHI'M CIYXXaT JJIsl KperyIeHuss OyKCUPHOTO Tpoca

- Bolomku u 6aHKeThI 1711 XpaHEeHUs! OyKCUPHBIX TPOCOB

[ToMuMO BBILIE IEPEUMCIIEHHOTO UCIIONb3YIOTCS 21eMeHmbl AKOPHO20 U UUBAPMOBHO20
ycmpoticme (WY, SKOPHBIE e , KHEXTHI U T.11.).

CyiecTBYIOT TPH OCHOBHBIX C10c00a OYKCHPOBKH - B KHIIbBaTep, OOpPT 0 OOpT (J1arom) u
TOJIKAHUEM.

Bua 6ykcHpOBKM TOJIKaHUEM OCYILECTBIIETCS TOJIBKO PEYHBIMU U O3€PHBIMH CyJaMH.
BykcnpoBKy J1arom 1pousBoJsT B OCHOBHOM NpU GHYMPUNOPIOBbIX ONEPAYUSIX.

ITpu cnoco6e OyKCUPOBKH JIarOM JJOCTUTAETCsl XOPOIIas yIpaBiIieMOCThb, YTO OUYEHb BaXKHO B
YCIIOBUSIX OPaHUYEHHOMN aKBaTOPUU MOPTA.

HanOosnee npocTsIM 1 B TO e BpeMst HanboJiee paclpoCTPaHEHHBIM CIIOCOOOM OYKCUPOBKHU
ABJIIeTCS OYKCHPOBKA B KMJIbBaTep - OyKCUPOBKA C 2aKa, Koraa OyKCUPYIOIIEe CY/IHO TSHET 3a
coboii Oykcupyemoe, Korja OyKCHp HECKOJIbKMMH IBAPTOBHBIMU KOHIIAMU 3aKPEILISIOT Y
6opra. B aTOoM citydae cyaa COeAMHSAIOTCS JITUHHBIM THOKHM TPOCOM, KOTOPBIH ITOAAeTCs ¢
KOPMBbI OYKCHPYIOIIEro CyJHa Ha HOC OyKCUPYEMOro.

Cnyuaiinple OyKcupoeouHbvle onepayuu 1o CIiaceHUI0 agaputiHbIX ¢y008 BbIIOIHAIOTCS
TPAHCHOPTHBIMU CyJJaMU WIH OYKCUPAMU-CRACAMENAMU.

B sTom cinyuae kanuTan OyKCHUpPYIOLIETO CyJHA Ha MECTE PEIIaeT BCE BONPOCH OPraHU3ally U
poBe/ieHUs] OyKCUPOBKH, a TAK)KE MPOBOAUT HEOOXOAUMBIE PACUETHI.

Tpancnopmmusie cyoa He UMEKOT CHEUUAIbHBIX OYKCUPHBIX Ycmpoiicme, Ho 1o [IpaBuinam
Perncrpa oHu 10/2KHBI HMeTh OYKCHPHOE YCTPOHCTBO, cOCTOsIIIIee:

- U3 JIByX nap OYKCUPHBIX KHEXTOB B HOCOBOM YaCTH CyJHa

- 1 IBYX Map TaKUX K€ KHEXTOB B KOPMOBOM 4acTH CyJHa,

- KJTFO30B U OYKCHPHBIX TPOCOB.

Ha 00b14HOM TpaHCIOPTHOM CyJIHE OyKCHpHBIE TPOCHI, Pa3IUYHbIe TPUCHIOCOOTEHNUS AT
OykcupoBKH (Oparu, MIKEHTEeNs, 32KUMbI U T. I1.) BXOJAAT B A8APULIHbIL 3anac cyoud.

Bce OykcrpHOe BOOpY)KEeHHE T0JIKHO ObITh BCEr/ia B TOJHOM HOPSIIKE U COXPAaHHOCTH.
Bykcupnsie mpocel cnenyet XpaHUTh B JIETKOJJOCTYITHBIX MECTaX, I71€ OHU HE MOTYT
IIOJIBEPraThecs MOpYe.

CKoo0bl, manpensl cmonopos, 3axcumsl TOJIKHbI ObITh PACXOXKEHBI U CMa3aHbl

He paspermiaercs monb30BaThCs YaCTAMU OYKCUPHOTO BOOPYKEHHUS AJIS KAKUX-TTHOO HHBIX
Lemnen.

Bce OykcupHoe BoopykeHHe 0053aTeNIbHO MEPUOIMUYECKA OCMAaTPUBAIOT, 3aMEHSS YacTH, B
KOTOPBIX OOHAPYKEHBI 1€(DEKTHI.

Ckobbi, 2axu, maapenvl Cmonopos 3aMeHsIIOTCs Ipu 0OHAPYKEHUH Y HUX TPEUIHH, OYKCUpPHBIE
TPOCHL,— €CJIM Y HUX Ha JUIMHE, paBHOW BOCBMH JIMaMeTpaM, oBpexaeHo cBbiiie 10%
IIPOBOJIOK.



Pucynox Bykcupnoe ycmpoticmgo cyona — Oykcuposwuxa: 1 — Oykcuphuviii mpoc, 2 — MsaeKkutl
Kpawuey, 3 — OyKkcupuwlll K03, 4 — OykcupHas apka, 5 —oumene, 6 — bykcupHas nrebeoxa, 7 —
OyKkcupnblil eax, 8 — nocon; 9 - bOykcupnas oyea

Mmuorue OyKCHUPBI HMEIOT ABTOMATHUYECKYIO OYKCUPHYIO nebenKy.
B srom cinyyae OyKCHpHBIM TpOC 3aKpeIuIsiloT HE Ha Trake, a Ha OapabaHe ie0eaKH.
Jlebenka nMeeT cnenualbHOE YCTPONUCTBO, aBTOMAaTHUYECKH PEryIUpYIollee HaTsbKeHue Tpoca. B
cllyyae yBEJIMYEHUS TATOBOIO YCHIIMSA, a TAKXKE MIPU PA3IMUHBIX PhIBKAX JieOe/Kka MOTPaBIUBAET
HEMHOTO TPOC, YEM JOCTUTAETCSI CMATYEHUE PHIBKOB. [Ipy yMEHbIIEHUH TATOBOTO YCHIINS TPOC
aBTOMAaTHUYECKHU nooupaercs.
K OykcupHoMy yCTpOHCTBY Takke OTHOCATCS OyKCHUpHbIE OWTEHTM M  KpaHIIbL

BureHr - yyryHHas win crajibHas TyMOa, pelHa3HaueHHas sl KperieHus: OyKCUPHBIX TPOCOB.
VYcTaHoBKa BI0JIb KaX/10T0 O0OpTa ABYX - TpeX OMTEHTOB MJIM MPOYHBIX KHEXTOB

TpeGoBanns kK OyKCHPHOMY YCTPOMCTBY Cy/10B

BykcupHoe ycTpoiicTBO Bceria JOKHO ObITh B UCIIPABHOM COCTOSIHHH.

Bce neranu 6ykcupHOro ycTpoHCTBa CiieyeT OCMaTpUBaTh Mepe]] KakI0i MOpPCKOH
OYKCUPOBKOIA.

[Tpu oOHapy>KEHUU TPEIIUH B JeTAIIX OYKCHPHOTO YCTPOUCTBA UX HAJO0 HEMEJIEHHO 3aMEHHTbD.
Oco6eHHO BHUMATEIHHOTO YX0/1a TPEOYIOT aBTOMAaTHUECKHUE U TIOTyaBTOMATHYECKUE TaKH.
Perynsipaast ouncTka OT rpsi3u U CMa3Ka ATHX T'aKOB ellle He 00eCeYnBarOT UX HAJAS)KHON
pabotsl. HeoOxoaumo Tpymiyecs 4acTi aBTOMAaTUYECKUX TaKOB IEPHUOINYECKH PACXKUBATh.
JUist yJuTMHEHHsI CpoKa CITy>KOBI CIIelyeT He PeKe pa3a B MecsIl CMa3bIBaTh OYKCHUPHBIE TPOCHI
MalIMHHBIM MacsioM. [Ipu XpaHeHnn Tpoc HaJl0 3aKpbIBAaTh TaPyCHHOBBIM YEXJIOM, KOTOPBIN B
COJIHEYHYIO IOr0ly HE0OX0IMMO CHUMATh JJIsl IPOBETPUBAHUSI.

Yto6s! pu OYKCUPOBKE TPOC HE MEPETUpAIICS B KIIF03€ WM APYTUX MECTaxX U3JI0Ma, €ro
PEKOMEH/IyeTcsl B 3TUX MECTax KJIETHEBATh.

[Tpu Hanuuuu B OyKCUPHOM TpOCe Ha JUTMHE, PAaBHON BOCBMU €0 JUaMEeTpaMm, JIOMTHYBIITHX
IPOBOJIOK B KosnyecTBe 6osee 10% ux obuiero yucia Tpoc HEOOX0IMMO 3aMEHHTb.
Oo6opynoBanue:

HNHcTpyMeHTHI 1 IPpUOOPBI MATON MEXaHU3AIUH

TpeOoBaHus K 0TYETY 10 MPAKTHYECKOM padore:
Kaxk nepepacnpenenstorcsi CUiibl MOIAEPAKAHUS IPU MONAJaHUU KOPITyca Cy/THA Ha BOJIHY?

Kaxk moxHO n36exaTh mporuda uinm neperuda Kopiryca CyaHa u clieMuHra?


https://ic.pics.livejournal.com/7dogs/31502364/2520249/2520249_original.jpg
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Kpurepun onenuBanus:
«2» - IOMYIIEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIIaJICET
00s13aTeNbHBIMY 3HAHUSIMHU 110 IAHHOW TeMe B TIOJTHOW Mepe; paboTa moka3aa MmoJIHOe
OTCYTCTBHE Y y4allerocs o0s13aTeJIbHbIX 3HAHUN U YMEHUH 110 ITPOBEPSEMOii TeMe.
«3» - gomyIiieHsl 0oJiee OJTHOM OMMOKY WK JBYX-TPEX HEIOYETOB B BBIKJIAKAX U
porpaMme, HO KypCaHT BiaJieeT 0053aTeIbHBIMU YMEHUSAMH IO IIPOBEPAEMOil TeMe.
«4» - paboTa BHITIOJHEHA MMOJTHOCTHIO, HO 000CHOBAHUSI IIIATOB PEIICHUS HEJOCTATOYHEI (ECITH
yMeHHE 000CHOBBIBATH PACCYKIIEHUS HE SIBISUIOCH CIIeUaIbHBIM O0BEKTOM MIPOBEPKU
«5» - paboTa BHITIOJHEHA MMOJTHOCTHIO, B TECOPETUUYECKUX BBIKIIATKAX U PEIICHUSX HET MPOoOEIIoB
U OIIMOOK, B TEKCTE MPOTpaMMbl HET CHHTAKCHYECKUX OUIMOOK (BO3MOKHBI O/IHA-/[BE
pa3uyHble HETOYHOCTH, OITUCKH, HE SIBJIIOIINECS CJICICTBUEM HE3HAHUS UM HEITOHUMAHUS
yueOHOro Marepuana
Cnmcok UCnoJib3yeMoii JuTepaTypbl:
1.Teopus u ycrpoiictBo cynna: yue6Huk / b.I1. Koporkos, A.A. Epmios, A.M. bosipuHoB u
Ip.;IoA 001, pen. n-pa TexH. Hayk, pod. C.1O, Pa3Bo3osa. — CII6.: M3parenscTBO «ApT-
Okcnpeccy, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 6

Tema: I'py3oBoe ycTpoiicTBO
eab NpakTHYECKOT0 3aHATHS
— 3aHSTHE HAIPABICHHO HA ()OPMUPOBAHNE KOMIICTCHIIHIA,
— 3aKperieHue, yriyOJIeHne TEOPETHUCCKUX 3HAHUHN MPU U3YYCHUU CBAPHBIX COCTMHCHUN;
—  pa3BUTHE HABBIKM CAMOCTOSITCIILHOM JACSITEILHOCTH TP MTPOBEICHUU OOIIUX MCIIBITAHHMA
Ha HCMPOHHUIIAEMOCTh M TI'e€PMETUYHOCTh, HABBIKOB I10 HKCIIOJB30BAHUIO IPUOOPOB H
WHCTPYMEHTOB MaJlOl MEXaHHU3AIHH.
OO0yYaroIMics T0KEH
YMETh:
— TpUMEHTHh UH(OPMALIHIO 00 OCTOWYMBOCTHU CyJHA, TUarpaMMax, yCTPOMCTBaxX
3HATH:
— OCHOBHBIE KOHCTPYKTHUBHBIE 2JIEMEHTHI CyTHA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ DI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2.

Bpems BbIOTHEHHA: 2 aKaJIeMUYECKHUX yaca

Conep:xanue padoThl, AJITOPUTM BHINOJTHEHUS:

['py30BbIe ycTpoiCTBA CITyXaT JJi BHIIOJIHEHUS Ha CyJ1aX MOTPY30YHBIX U Pa3rpy30UHbIX
onepauuii CyJOBbIMU CPEJICTBAMU.

OTH ycTpoWCcTBa MPUCTIOCOOICHBI ISl TPY30BBIX OMEPAINid ¢ TeHEPATIbHBIMH, CHITYYHMH UITH
KUIKAMH TPy3aMu. IKOHOMUYECKH BBITOJTHO TPY30BBIE ONEpaIliy Ha Cy/1ax MPOU3BOIANTH
Pa3BUTBIMH M MOLTHBIMHU MOPTOBBIMH CPEJCTBAMHU, OAHAKO MHOTJA CyJaM MPUXOUTCS IPY30BbIE
OTIEpAIlMK COBEPIIIATh Ha Peii/ie WM Ha MPOMBICIIE, B OTKPHITOM MOPE, UK JaXKe U B MOPTY, T1Ie
MOPTOBBIE CPEJICTBA MCIIOIB30BAThH HElleIeco00paszHo. [ 3TuX ciydyaeB Kaxa0e CyIHO JOHKHO
UMETb COOCTBEHHOE TPY30BOE YCTPOMCTRBO.

Cyna, nepeBo3siiue reHepaibHble IPy3bl, UMEIOT IPY30BbI€ YCTPOUCTBA, B KOTOPBIE BXOSAT
nOO0beMHble KpAHblL UL 2PY308ble cmpeibl C TAKEeTIaXXeM, C TPY30BbIMU JIeOeAKaMU U CpeICTBa
BHYTPUTPIOMHOM MEXaHHU3AIUU.

Ha cynax, npenHa3sHa4eHHBIX TSI IEPEBO3KHU CHIMTYIUX IPY30B, TPY30BBIE YCTPOUCTBA COCTOST
U3 NHEeGMONO2PY3UUKOE, IeHMOUYHbIX UIU KOBULOBbIX MPAHCNOPMEPOS WIH IPYTUX CHEIUATbHBIX
ycTpoicTB. Ha G0NbIIMHCTBE TaKUX CYIOB HE CTaBsAT COOCTBEHHBIC TPY30BBIE YCTPONUCTBA, TaK
KaK OHM IJIaBAIOT Ha OTNPECIICHHBIX JIMHUX, HA KOTOPBIX TPY30BbIE€ ONEPAIIUU POU3BOISTCS
OeperoBbIMH, CIIELUATBHO MPUCTIOCOOTIEHHBIMU YCTPOHCTBAMH.

K rpy30BBIM yCTpOiCTBaM HaJUBHBIX CYJOB OTHOCSATCSI HACOCHI , 3aNOPHAS U NEPEKNI0UAIOUdAs
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apmamypa u 2py3oevie mpyoonposoosi. B MOpCKHX nepeBo3Kax mpeodaasatoT reHepaibHbIe
Ipy3bl, IO3TOMY PACCMOTPHUM I'PY30BbI€ YCTPOMCTBA, YCTaHABIIMBAaEMble Ha OOJIBIIINHCTBE
MOPCKHX CYJIOB.

I'py3osvie cmpenvi

['py30Bbl€ CTpebl UCIIOIB3YOTCS IS IEPEMELICHUS TPY30B.

Puc. 5.18. I'py3oBas cTpena:
1 - crpena; 2 - mauTa; 3 - 6ammMak mmnopa; 4 - BepTIIIor MIopa; 5 - 00yX TOIEHAHTa;
6 - 070K ToneHaHTa; 7 - TOMEeHaHT; § - 00yX HOKa, 9 - rpy30Boii 6110K; 10 - mpoTuBoBec; 11 —
BepTIIIOT, 12 - rak; 13 - oTTsikka; 14 - Tanu OTTSHKKH; 15 - rpy30BOi MIKEHTENb; 16 — HaNpaBJsiio
it 6110k; 17 - koHe k nebenke; 18 - rpy3oBas nedenka; 19 - mamyOHbIi 00yx ToneHanra; 20 -
KOHeII K KaHudac-0110Ky; 21 - TpeyroibHOE 3BEHO
Ctpensbl ensTcs Ha JeTKUE U TSHKeIIOBECHBIE.
Jlezkue cmpenpt UMEIOT TPY30MOABEMHOCTH 10 10 T, maxcenosecnwvie — cBoite 10 T.
Haubonee nmpocras KOHCTPYKIUS OJUHOYHOM JIETKOW TPY30BOM CTpesIbl MOKa3aHo Ha pucC. 5.18.
Ctpenbl  WMEIOT  psSJl  TPEHMYIIECTB: TMPOCTBI W JACMIEBHI, JOMYCKAIOT  paboTy
MaJIOKBaJM(DUIIUPOBAHHBIM IIEPCOHATIOM, BO3MOKHA paboTa Ha peiiie mpyu HeOOIBIION KadKe.
OpHaKo y TaKOW CTPENBl €CTh HEJIOCTATKH: CTPEIY C TPY30M MOYKHO TTOBOPAYMBATH OTTSKKAMH,
HO HENb3s U3MEHHUTh BBUIET CTPENbl C TPY30M, TaK KaK Ha TOMEHAHTE (C TMOMOIIbIO KOTOPOTO
U3MEHSETCS BbUIET) HET COOTBETCTBYIOIIEH J1€0eIKH.
Bruter cTpensl MOXKHO M3MEHSATH 0e3 rpy3a ¢ MmoMolnblo OapabaHa (Typayku) neOenku uepes
KaHudac-0JI0KH, TOBOPOT BPYUHYIO C MTOMOIIBIO OTTSKEK, MOIBEM -1e0€IKOM.
DTO MPUBOAUT K TSKEJION M MaJONPOU3BOAUTEIBHON paboTe ¢ Tpy3amu (LUK 4 - 5 MUH).
I'py3osvie kpanul
Hcnonp30BaHre KPaHOB MO3BOJIMIIO MTPAKTUYECKH UCKITIOUUTH TSDKEJIbIe PYYHBIE paOOThI IPU
MOTPY3KE M BBITPY3KE, TOBBICUTH TEMITHI TPY30BBIX PA0OT CYJOB ¢ OOJIBIIIMM PACKPBITHEM.
B 10 xe Bpems KpaHbI SBISIOTCS BEChbMa IOPOTHM IPY30BBIM YCTPOMCTBOM U HE MOTYT paboTaTh
IpU KpeHe WK Kauke 6osee 2°-3°, 4To 3HAUUTEIHHO OTPAaHUYMBAET UX UCIOJIB30BaHUE TPU
TPY30BBIX OTEpaIusaxX Ha peijie (Tpy30Boii OJIOK KpaHOB JKECTKO CBSI3aH CO CTPEIOi, MOITOMY
NIKEHTENIb COCKAaKWBAeT NPH HAKJIOHCHUH CyJTHA M KpaHa).
Haubonee pacnpocTpaneHbl TOBOPOTHBIE CYAOBBIE KPaHbI, KOHCTPYKIIHS KOTOPHIX IMOKa-
3aHa Ha puc. 5.20.
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Puc. 5.20. CynoBoii rpy30BOii KpaH.
1 - xonoHHa; 2 - UIOIIAAKa TIOBOPOTHAS C IPUBOIHBIMH MEXaHU3MaMH; 3 - MEXaHU3M
M3MEHEHHS BBUIETA CTPEJbl; 4 - MEXaHU3M TObeMa U OIyCKaHHA Ipy3a; 5 - KaOMHa mocra
yIpaBieHus; 6 - OTTSDKKA CTPEIbl; 7 - TPy30BOi MIKEHTENb; 8 -cTpena; 9 - rak ¢ MPOTHBOBECOM H
BEPTIIOTOM.
OOBbIYHO yCTaHABIMBAIOT OJUH KpaH Ha TPIOM. [ py30M01beMHOCTb TOBOPOTHBIX KPAHOB OT
HECKOJIBKUX JECATKOB JI0 HECKOJIIBKUX COTEH TOHH.
Kpansl MOTyT paboTaTh B OAMHOYHOM PEXHUME OO OTHOBPEMEHHO (B «CIIapKe» ), IPU 3TOM
IPy30II0ILEMHOCTD YBEITMUUBACTCS B 2 pasa.
[1pu pabore B «criapke» KpaHbl yCTaHABIMBAIOTCS MApAJUIEIBHO C YIPABICHHEM H3 OJ1-
HOM 13 KaOWH U paboTal0T CUHXPOHHO.
B 00bryHOM pexuMe miaTdopma pa3BOpaunBaeTCs Tak, YTOOBI KaX/IbIi KpaH 00CTyXKU-
Ho Ha HEKOTOPBIX U3 ATHX CY/IOB YCTAHOBJICHBI MTOTPY30-pa3rpy309YHBIE YCTPOUCTBA C
Jnenmounvimu mpancnopmepamu (puc. 5.23).

Puc. 5.23. ITorpy304HO-pa3rpy304Ho€ yCTPOMCTBO C JICHTOUHBIMH TPAHCIIOPTEPAMHU JJISI
MEePEBO3KH CHIMTYYUX I'PY30B
Cyna ¢ TakuMu ycTpOHCTBaMU MOTYT IPY3UThCA-pa3rpyKaThCcsi B HEOOOPYIOBaHHBIX OPTaX,
I/Ie OTCYTCTBYIOT O€peroBbIe EPETPY30UHbIE KOMIIEKCHI.
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KoHCTpyKIIHs ¥ OT/AEIbHBIC TN IPY30BBIX YCTPOHCTB
a — JIETKOBECHOE TPY30BOE YCTPOUCTBO; b — TOIMEHAHTHBIN OamiMak u 0JI0K; ¢ — OCHACTKa

HOKa Ipy30BOii cTpenbl; d — rpy3oBas Jiede/ika; € — KpeIyIeHHe IInopa rpy30Boit crpensl; f —

KpeIUICHHE BaHT K naixy0e; g — TsDKEIOBECHAas Ipy30Bas jiedenka; h — rpys3oBas crpena ¢

TUAPOIIPUBOJAOM; 1 — TSHKETOBECHOE Tpy30BOC YCTPOﬁCTBO;J — pYy4Has TOIICHAHTHAaA ne6em<a.

1 — tomeHaHT; 2 — TONEHAHTHBIN OJIOK; 3 — rpy30Bast cTpena; 4 — OTTKKA; S — Taju

OTTSDKKH; 6 — rpy3oBas jebenka; 7 — kanudac; 8 — mKeHTenb; 9 — rpy3oBoii cromnop; 10 —
LIENIOYKa TOMEHaHTa; 11 — TpeyroibHOE COEAMHUTENBHOE 3BEHO; 12 — Tpoc ToneHaHTa; 13 —

rpy30Boii 0110k; 14 — kaHatHbIi Oapaban; 15 — snexkrpoasurarens; 16 — penykrop; 7 —
Typauka; 18 — BepTIror rpy30Boii cTpensl; 19 — konueBas oboitma; 20 — tanpern; 21 —
cko0a; 22 — 00yx; 23 — u3MeHeHHe BbIJIeTa CTPeibl; 24 — TuAPOUMINHID; 25 —
TONEHAHTHBIE TalIH; 26 — (QyHIaMEHT Ipy30BOH CTpENbl; 27 — Ipy30BbIE TAJHU.
Oo6opynoBanue:

WNHcTpyMeHTh! 1 prOOpBI Maiol MeXaHU3aluu

TpeGoBanus k 0TYETY 10 NPAKTHYECKOH padoTe:
Kak nepepacnpenenstorcsi CUIIbl O AEPKaHus TIPH MONaJaHUK KOpITyca CyAHa Ha BOJIHY?
Kak moxHO n36exars mporuba uiau nepernda Kopmyca CyHa U cieMruHra?

Kpurepun ouennBanus:

«2» - IOTyILEHBI CYIIECTBEHHbIE OIIMOKH, MOKA3aBIINe, YUTO KYpPCAaHT HE BlIaJeeT
00s13aTeTbHBIMH 3HAHUSMH 110 JJAHHOW TeM€ B MOJHOM Mepe; paboTa rmokas3aia mojHoe
OTCYTCTBHE Y yJallerocs 00s3aTelbHbIX 3HAaHUH U YMEHHI 110 TPOBEpSIEMOil Teme.
«3» - gonyuieHsl 6oJiee OJHOW OMMOKY WM JBYX-TPEX HEI0YETOB B BHIKJIAKAX WU
porpaMMe, HO KypCcaHT BIIaJieeT 00s3aTeIbHBIMU YMEHHUSIMHU 0 TTPOBEPIEMOi TEME.

«» - pa60Ta BBITIOJIHEHA ITIOJIHOCTBIO, HO 000OCHOBAHHMS I1ar0B PEICHNA HEJOCTATOUYHEBI (eCJ'II/I

YMCHUC 000CHOBBIBATH pacCyxaACHUs HC ABJIAJIOCH CIICHHUAIbEHBIM 00BEKTOM IIPpOBCPKU

«5» - pa60Ta BBIITOJIHCHA IMMOJTHOCTBIO, B TCOPETUUYCCKUX BBIKJIAAKaX U PCIICHUAX HET npo6en013

U OIIMOOK, B TEKCTE MPOTrPaMMbl HET CHHTaKCHUECKUX OIMOOK (BO3ZMOXKHBI OJIHA-/IBE
PAa3INYHBIC HETOYHOCTH, OIMMCKHU, HEC ABJIAIOIINECCA CICACTBUEM HE3HAHNA UKW HECIIOHUMAaHUA
y4eOHOro MaTepuaa

CnucoK MCIoJIb3yeMOH JTUTEPATYypPhI:
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1.Teopus u ycrpoiictBo cynHa: yueOHuk / b.I1. Koporkos, A.A. Epmios, A.M. bosipuHOB 1
JIp.;1011 001, pen. A-pa TexH. Hayk, mpod. C.}O, Pa3zBo3oBa. — CII6.: U3gaTenbcTBO «ApPT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 7

Tema: JleepHOe U TEHTOBOE YCTPOMCTBO.
eJib NPaKTHYECKOT0 3aHATHS:

- 3aHSTHE HAIPABICHHO HA ()OPMUPOBAHNE KOMIICTCHIIHIA;
- 3aKpeIUICHUE, YIIyOJIeHHE TEOPETHUCCKUX 3HAHUN TTPU U3YYCHHUH CBAPHBIX COCTMHCHHUIA,
- pa3BHUTHE HABBIKH CAMOCTOSITEIILHOM JACITEILHOCTH MPHU MPOBEICHUN OOIIUX HCTIBITAHHUMA
Ha HEMPOHHUIIAEMOCTh M TE€PMETUYHOCTh, HABBIKOB I10 HCIIOJIB30BAHUIO TPUOOPOB H
HHCTPYMEHTOB MaJIOH MEXaHU3aIlUH.
OO0yyaroImuiics T0KEeH
YMETh:
— MpUMEHSTHh HH(pOpMaLHIO 00 OCTOWYUBOCTHU CyIHA, TUarpaMMax, YCTPOMCTBaxX
3HATH:
— OCHOBHBIE KOHCTPYKTHUBHBIE 2JIEMEHTHI CyTHA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ PI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-09]IK 2.2..

Bpemsi BbInoiHeHUs1: | akaJieMUYeCKUi vac
Conep:xanue padoThl, AJITOPUTM BHINOJTHEHHUS:

Jleepnoe ycTpoiicTBo (puc. 2.23) orpaxaaeT OTKPbIThIe YYaCTKU BepXHEH NayObl U HaJICTPOEK.
OHO COCTOMT W3 METAJUIMYECKUX CTOEK, COEJIMHEHHBIX TPyO4aThIM, TPOCOBBIM WJIM ILIETTHBIM
neepamMu. TpocoBble U LEMHBIE Jeepa OOTATMBAIOTCS C MOMOIIBIO TaJlpenoB. B HEoOXoauMbIX
MecTax (s yaoOCTBa HMCIOIb30BAHUS OPYXKHsI, YCTAHOBKH CXOJI€H WU T. [I.) JI€EpHBbIE CTOMKHU
BMECTE C JieepaMH MOTYT 3aBajiuBaThcs (PyOUTHCS).

Puc. 2.23. JleepHoe ycTpoiicTBO Ha 0aKe H IOTE:
1 — Tanpensl; 2 — 1eMHBIE Jeepa; 3 — TPOCOBBIE MITOPMOBEIE Jieepa; 4 — NeepHbBIE CTONKHU; 5
— TpyOuartskle Jieepa

Ha puc. 2.24 nokazaHa KOHCTPYKIHUSI MIOCTOSHHBIX, ChEMHBIX U 3aBAJIMBAIOIIUXCSI IEEPHBIX CTOEK.
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Kopnyc croiiku — cranbHas Tpyba aumamerpom 30—40 MM, uMeeT KOJblla AN BEPXHETO H
HUYKHETO TPOCOBBIX JIEEPOB. Y MOCTOSIHHBIX CTOEK MeCTa MPOX0/a TPyOUyaThIX JIEEPOB YCUIICHBI.
Croiiku kpensrcs K manyOe wim O60pTy Kopabiis ¢ moMolmbio OamMakoB. CheMHBIE CTOMKHU
BCTaBJISIOTCS B OallIMaK U 3aKPeIUIsiOTCS B HEM KIIMHOM. 3aBaJIMBAOIIAsACSA CTONKA YIEP>KUBACTCS
B BEPTHKAIHHOM TOJIO)KEHUHU C MOMOIIBIO MITHIPS M BaIMKa. UTOOBI 3aBaUTh CTOHKY, CIEHYET
MOBEPHYTh PYKOSTKY Bajuka Ha 90° 1, MPUIIOIHSAB CTONKY TaK, YTOOBI IITHIPH BBILIEN U3 KOPIyca,
VIIOKHUTH €€ Ha Mmanyoy.

Puc. 2.24. JleepHble CTOUKU: a - MOCTOSTHHAS; O - CheMHasl; B - 3aBajuBaromasics; 1, 3 -
TpyOuatsie neepa; 2 - Konblia; 4 - cTanbHasg TpyOa; 5 - BaluK; 6 - IITHIPb; 7 - OalIMaky; 8 - KIIUH

[IITopMOBBIE JIeepa U3 CTAILHOTO TPOCA OCHOBBIBAIOTCS /7151 0€30MaCHOCTH MEepeIBUKECHUS
JMYHOTO COCTaBa B LITOPMOBYIO IOroy. benbeBble jgeepa (M3 pacTUTEIBLHOIO TPOCA)
npeHa3HAuYeHbI IS CYIIKU OeIbsl.

[Ipn Ga3upoBaHMM B TpPONUYECKUX palioHaX KopabiW MOTyT 00OpYyIOBaThbCsi Ha CTOSIHKE
MenmoeviM  yCmpoucmeom.bpe3eHTOBbI TEHT HATATUBAETCS IIOBEPX TEHTOBBIX JIEEPOB,
KOTOpBIE OCHOBBIBAIOTCS BJIOJIb U MIOTIEPEK NaTyObl, COEANHSIS CIEIMaIbHbIE TPEHOT'HE TEHTOBBIE
CTOMKH.

TeHTOBOE YCTPOWCTBO 3aIUIIACT JIFOJEH, HAXOAAIUXCS Ha OTKPBITHIX Many0ax, OT COJIHIIA U
noxns. [locmosinnoe TEHTOBOE YyCTpoucTBO (puc. 124) coctouT u3 HepazOupaeMoro kKapkaca,
BBITIOJTHEHHOTO M3 TpyO, M CHEMHOTO MapyCMHOBOTO TEHTA, KOTOPBIM KpemsIT K KapKacy
IEHbKOBBIM KaHaTtoM. Ha HCKOTOPBIX CydaxXx Ha KapKac YKIaJbIBalOT IUIMTBI HBETHOI'O
cTexsomudepa.

Cvemnoe menmosoe ycmpoticmeo OTINYAETCS OT IOCTOSTHHOTO pa300opHOro kapkaca. B
CbEMHOM YCTPOMCTBE BMECTO BEPXHHX TPYO KapKaca MOXKET IPUMEHSThCS CTAIbHOM KaHaT,
HAaTSHYTBIM MEXy CTOMKaMu. J[eTaau CbeMHOr0 TEHTOBOTO YCTPOHWCTBA MPOHYMEPOBAHBI U
XPaHATCS B OIIPEIEICHHOM MECTE.
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Puc. 124. IlocrossHHOE TEHTOBOE YCT-
pONCTBO.

! — crofika; 2 — kourpdopc; 3 — Tpy6Ga
Kapkaca npoaoJabHas; 4 — KHHUA; 5 — JIO-
Bepe, 6 — kawar pacrureabHbilf; 7 — TeHT
NnapycHHoBuli; &8 — seep npyrkoseifi; 9 —
TpyGa Kapkaca nomnepeuHas.

O6opynoBanue:
HHCTpyMEHTHI ¥ MPUOOPHI MAIOK MEXaHU3AIUH

TpeGoBanus k 0TYETY 110 NPaAKTHUYECKO# padore:
Kaxk nepepacnpenensitorcst CUITbI IOIEP>KaHMS TIPU MTOTNAJJaHUU KOPITyca CyIHa Ha BOJHY?
Kak MoxHO n36exaTh nporuda Uiy neperuda Kopnyca cy/iHa 1 cieMuHra?

Kpurepun onenuBanus:

«2» - NOMYIIIEHBI CYIIECTBEHHBIEC OMIMOKH, TTOKA3aBIIUEe, YTO KYPCAHT HE BJIAJICET
00s3aTeNpHBIMH 3HAHUSMU TI0 TAHHOW TeMe B MOJHOU Mepe; paboTa moka3ana MmojHoe
OTCYTCTBHE Y y4allerocs o0s13aTeJIbHbIX 3HAHUN U YMEHUH 10 TPOBEPSEMON TEME.

«3» - gomyiieHsl 0oJiee OJJHOM OMMOKY WK JBYX-TPEX HEI0YETOB B BBIKJIAKAX U
porpaMMme, HO KypCaHT BiaJieeT 0053aTelbHbIMU YMEHUSIMH IO MIPOBEPSIEMOI TEME.

«4» - paboTa BHITIOTHEHA MMOTHOCTHIO, HO 000CHOBAHUS IIAr0B PEUICHHS HEIOCTATOYHBI (eCIH
yMeHHE 000CHOBBIBATH PACCYKJIEHUS HE SIBISUIOCH CTIEHaIbHBIM OOBEKTOM MTPOBEPKU

«5» - paboTa BHINIOTHEHA MOJTHOCTHIO, B TEOPETUUYECKUX BBIKIIATKAX U PEIICHUSIX HET MPOoOEoB
1 OMMHOO0K, B TEKCTE MPOTPAMMBI HET CHHTAKCUUYECKHUX OMIMOOK (BO3MOKHBI OJTHA-IBE
pa3uyHble HETOYHOCTH, OITUCKH, HE SIBJIAIOIINECS CIIEICTBUEM HE3HAHUS UM HETOHUMAaHUS
yueOHOro Marepuana

Cnmcok HCnoJb3yeMoii IuTepaTypbl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bospuHoB u
Ip.;1oA 001, pen. n-pa TexH. Hayk, pod. C.1O, Pa3Bo3zosa. — CII6.: M3xarenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

ITPAKTUYECKAS PABOTA Ne 8
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Tema: CnienuajbHble YCTPOICTBA CYy10B
eJib NPaKTHYECKOT0 3aHATHS:
- 3aHSTHE HANPABIEHHO HA ()OPMUPOBAHHUE KOMIICTCHIIHIA,
- 3aKpeIICHUE, YIITyOJICHHE TCOPSTHUSCKUX 3HAHUH MPU U3YUECHUH CBAPHBIX COCIMHCHUM;
- pa3BHUTHE HABBIKH CAMOCTOSITEIILHOM JACITEILHOCTH NP MPOBEICHUHN OOIIUX MCTIBITAHHUMA
Ha HEMPOHUIIAEMOCTh M TI'ePMETUYHOCTh, HABBIKOB I10 HKCIIOJIB30BAaHUIO MPUOOPOB H
HHCTPYMCHTOB MaJIOH MEXaHU3aIIUH.
OO0yuaromuiics T0KEeH
YMETh:
—  NPUMEHATHh HHOOPMAIIHIO 00 OCTOWYUBOCTH CYyJIHA, THArpaMMax, YCTPOMCTBaxX
3HATH:
— OCHOBHBIC KOHCTPYKTHBHBIC 3JICMEHTBI Cy/THA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ DI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-091IK 2.2..

Bpemsi BbInoiHeHUs1: | akaJieMUYeCKUi ac

Conep:xanue padoThl, AJITOPUTM BHINOJTHEHUS:

K cneuyuanvnvim ycmpoiicmeam cy0oe omHocamcs:

-annapenu

-ycmpoiicmea XpaneHus jeca

-nepeeo3Ku Hc/0 mpancnopma u m.o.

CneyuansHnule ycmpoiicmea cyoos ¢ 6epmuKaibHblM U 20PU3OHMATILHBIM CHOCOOOM
2py3000pabomku.

CynoBble TIOKOBBIE 3aKPBITHS MIPEIHA3HAYEHBI I OTKPBIBAHUS U 3aKPBIBAHUSI TPY30BBIX JIIOKOB
BO BpEMsI ITOTPY30pa3rpy30UHBIX ONepalyii Ha TPAaHCIIOPTHBIX cyaax. HeoOxoammocTs
YBEJIMUYEHUS TPY30000pOTa CYyJ0B TPEOYET COKpAIIEHHs] BpEMEHH Ha MOTPY30pa3rpy30uHbIe
ornepanuu. KonTeiHepu3anus rpy30B MPUBOIUT K YBEINICHUIO Pa3MEPOB I'PY30BBIX JIFOKOB,
4TO, B CBOIO O4€pe/ib, e/IaeT HEOOXOAMMBIM TPUMEHEHUE MEXaHU3UPOBAHHBIX
MHOTOCEKITHOHHBIX JTFOKOBBIX 3aKpPBITHIA. VI3BECTHO OOJIBIITIOE YMCIIO THITOB JTFOKOBBIX 3aKPBITHIA,
KOTOpPBIE MPEBPATUIIKCH B CIICIIUATM3UPOBAHHBIC YCTPOUCTBA CY/IOB C BEPTUKAIBLHBIM CITIOCOOOM
rpy3000paboTKH.

Puc 15. Annapens: a - coenaoarowiaa c /[I1; 6 - yznosas; é - nonynosopomnasn; 2 -
nosopommuas

Arnmapens - 3To cocTaBHas atdopma, peiHa3HaueHHAas Ui Bbe3/1a pa3InyHbIX
MAalIMH CaMOCTOSITEIbHO WM C TIOMOIIbIO CIIENUANBHBIX TsAradeil ¢ 6epera Ha OAHY W3 MaIy0
CyaHa U cbe3sna obpatHo. OJHHUM KOHLIOM (BeAylled CeKIMeil) OHa 3akpelyieHa Ha CyAHe, a
IpyruM (KOHIIEBOHM cekiueil) omupaercs B paboyeM MOJOKEHUM Ha mpuyan win Oeper. B
IIOXO/IHOM IIOJIO’KEHUU almapeib MOYTH BEpTUKaIbHA. [1o MecTy yCTaHOBKHM Ha CyJHE amlmnapeiu
MOTYT OBITH KOPMOBBIMU U HOCOBBIMHM; 110 KOHCTPYKIIMH - OJHO- ¥ TPEX-CEKIIMOHHBIMU (CpeIHss
CEKIIMsl Ha3bIBAETCs BEIOMOM); Mo opueHTauuu oTHocutenbHo JII - coBmamarommmu c He
(mponosnbHasg och ammapenu B pabouem mnonoxenun Haxomutcs B Il cynHa) u yrioBeiMH
(mponmosnbHasg ock - mox yriaoMm K JII); mOBOpOTHBIMM M HOIYNOBOPOTHBIMHU (pHuc.l5).
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Puc 16. Cxema cyona c 20pu3oHmanbHslm cnocooom 2py3000padomku.
[TonBecHbIe mIaTGOPMBI CITY’)KAaT B OCHOBHOM JUISI IEPEBO3KH JIETKOBBIX aBTOMOOWIICH U
YBEJIMYUBAIOT MOJIC3HBIN 00beM BHYTPEHHUX MoMenieHui cynos. [Ipu morpyske miardopma
pacrioyiaraeTcsi Ha ypoBHE, HeOOXOMMOM JJIsl TOMEIICHUS TOH MITM MHOM KOJIECHOW TEXHHKH.
HOIIT)GMHBIG HJ'IaT(i)OpMI)I MOT'YT IPUMCHSATBCA Ha CyAaX KaK C TOPU30HTAJIBHBIM, TaK U C
BEPTUKAJIBHBIM CITIOCOOOM Irpy3000pabOTKH, a TaK)ke HA KOMOMHUPOBaHHBIX cynax. Ha pucyHke
16 m300paxkeHa cxema Cy/iHa C TOPH30HTAILHBIM CIIOCOOOM TPY3000pa0OTKH.

O6opynoBanmue:
HHCTpyMEHTBI ¥ TPUOOPHI MAION MEXaHU3AINH
TpeGoBanus k 0TYETY 110 NPAKTHYECKO padore:
Kak nepepacrpenenstorcst CHIIbI MOJACPKaHUS IPH MOMAJaHUK KOPITyca CyHa Ha BOJIHY?
Kak MoxHO n30exarh Mporuda uiM rneperuda Kopryca CyiHa U clieMUHTa?
Kpurepun ouenuBanmsi:
«2» - IOMYIIEHBI CYIIECTBEHHBIC OMIMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIIAJICET
00s3aTeNbHBIMH 3HAHUSIMU T10 IAaHHOM TeMe B TIOJHOW Mepe; paboTa mokaszaa MojHoe
OTCYTCTBHE Y y4allerocs 00si3aTeIbHbIX 3HAHUN U YMEHUH TI0 TPOBEPSIEMOIi TEME.
«3» - HomyIIeHBI 00Jiee OTHOW OIMMOKY WIIH JBYX-TPEX HEIOYETOB B BBIKJIAIKAX U
mporpaMMme, HO KypCaHT BiaJieeT 00s3aTeIbHBIMA YMEHUSAMH IO TIPOBEPIEMOil TeMe.
«4» - paboTa BBITIOJTHEHA MOJTHOCTHIO, HO OOOCHOBAHMS IIar0B PEIICHUsI HEIOCTATOYHHI (€CIn
yMeHHe 000CHOBBIBATh PACCYKIEHHUS HE SIBISUIOCH CTIeUaIbHBIM O0BEKTOM MPOBEPKU
«5» - paboTa BHITIOJHEHA IMOJTHOCTBIO, B TECOPETHUSCKUX BBIKJIAJIKAX U PEIICHUSX HET IPOOEIIOB
U OIUOOK, B TEKCTE MPOTPaMMbl HET CHHTAKCHUYECKUX OLTHOOK (BO3MOKHBI O/IHA-/[BE
pa3TUYHBIE HETOYHOCTH, OTIMCKH, HE SBIISONTUECS CIICACTBHEM HE3HAHUS WJIH HETIOHUMAaHWS
y4eOHOro MaTepuaia
CnHCOK MCIOJIb3YeMOii TUTepaTypPhI:
1.Teopus u yctpoiictBo cynHa: yueoHuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB 1
IIp.;TI01 0011, pen. A-pa TexH. Hayk, pod. C.FO, Pazo3osa. — CII6.: U3gatenbcTBO «ApT-
Okcnpeccy, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

IMPAKTUYECKAS PABOTA Ne 9

Tema: IIpubinkeHHbIC BBIYMCICHHUS II0IIA/e 1 00bEMOB
Ileap npakTHYECKOro 3aHATHSA:
— 3aHSTHE HAIpaBJIeHHO Ha GOPMUPOBAHNE KOMIIETEHIIMIA;
- 3aKperuieHue, yriryOjIeHne TeOpeTHUECKUX 3HaHUH MPH U3YUYE€HUH CBApHBIX COEAMHEHU;
— pa3BUTHE HABBIKM CAMOCTOSITEIILHON J€ATEIbHOCTHU MPH MPOBEIEHUU OOIIMX UCTIBITAHUI
Ha HETIPOHHUIIAEMOCTb U FePMETUYHOCTh, HABBIKOB 10 UCIIOJIb30BAaHHUIO TIPUOOPOB U HHCTPYMEHTOB
MaJIoN MeXaHMW3aIliH.
OO0yyaromuiics TOMKEeH
YMETB:
— TPUMEHATHh HHPOPMALIUIO 00 OCTOWYMBOCTH Cy/HA, AMArpaMMax, YCTPOHCTBaX
3HATH:
— OCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI CyIHA
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OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ PI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK - 091IK 2.2.

Bpems BbInoTHEeHHs: 2 aKaIeMUYECKHUX Yaca

Conep:xanue padoThl, AJITOPUTM BHINOJTHEHUS:

Ilens mpakTHyeckod padOThI COCTOMT B TOM, YTOOBI O3HAKOMHTH KYPCAaHTOB C OCHOBHBIMHU
CBOMCTBAMHM KUJKOCTEH, OCHOBAMH THUIAPOCTATUKH, TUAPOMEXAHUKH UTCOPUU KpbLIa, a TaKkKe
teopueit moaooust. C 3TOH LEbI0 MPeIIaraeTcsl PEIInTh 3a- Jauu M0 JaHHOW TeMe.

OCHOBHBIMH MEXaHMYECKUMH CBOMCTBAMU KUJIKOCTH SIBIASIOTCS:

BecoMocCTh JXHIIKOCTH, XapaKTepU3YIOIIasiCcs YACIbHBIM BECOM - OTHOIIICHUEM BeCa KUIKOCTH P
K 3aHMMaeMoOMy 00beMYy V,

Y =p/v.
[T10THOCTD KHUAKOCTH - OTHOIICHHE MACCHI )KUJAKOCTH M K € 00bemMy V,
p=miv.

[1noTHOCTE M yJENbHBIN BEC CBA3AHBI MEXKIY COOON 3aBUCUMOCTSIMU Y = pg, T/i€ ( - YCKOPEHUE
cBoboaHoro naaenus, (g = 9,81 M/Cz).
[ToBepXHOCTHBIM HATSHKEHHEM HA3bIBAETCS CBOMCTBO KUAKOCTH HCIBITHIBATH JOTOJHUTEIHHOE
JaBJICHHE HAa CBOOOJHOI MOBEPXHOCTU MOJ JIEHCTBUEM MOJICKYJISPHBIX CHJ CLEIUICHHS. ITO
CBOMCTBO KHJIKOCTH XapaKTepu3yeTcs KOdPUIIMESHTOM MTOBEPXHOCTHOTO HATSDKCHUS 0.
Bs3KOCTh — CITOCOOHOCTH JKUIKOCTH OKa3bIBaTh COMPOTHBIICHHUE MPHU CKOJb- KEHUU OJHOU ee
YaCTHU OTHOCHUTEIIBHO JIPYTOM.
OcHOBHbBIE TMOJIOKEHUSI THUAPOMEXaHUKHU. JlaMUHApHBIA U TypOyNeHTHBIA MOTOKH, ypaBHEHUE
bepuynu, ypaBHeHHE HEPA3PHIBHOCTH, OCHOBBI TEOPUH MOA00USI, STIEMEHTHI TEOPUH KPBLIA.
DKCHepUMEHTAIbHOE OIpE/eTICHHEe COMPOTUBICHUS BOJbI JIBUKEHHIO
2. KpoMe paccMOTpEHHBIX JIMHEHHBIX U 0€3pa3MEepHBIX XapaKTEPUCTUK (POPMBI KOPITyca, CYTHO
(a Tounee nmoacucrema «Kopriyc u HaACTPOMKN») XapaKkTepu3yeTcs 00beMaMu U ILTOMASIMH.
Bosnousmenienne odbeMHoe V,M° — 00bEM MOJBOJHON YAaCTH Cy/IHA CBA3aH C IIABHBIMH
pazMepeHus MU U KodhGUIIUEHTOM 00IIeH MOTHOTHI COOTHOIIIEHUEM
O06beMHOE BOJJOU3MEIIIEHUE OTIpeIeNsieT Bodousmewenue D, T — Maccy cyaHa. Bogousmenienue
paBHO 00BEMHOMY BOJOM3MEIIEHUIO V, YMHOKEHHOMY Ha IUIOTHOCTB BOJIBI P, B KOTOPOI! ITaBaeT
CYJIHO:
D=p-V(6)
CooTtHomienue (6) onmpeaenseT Takke 0agaHC CHIT Beca M CHJI TIOICPKAHUS, €CITH YMHOXHUTH €ro
JIEBYIO U MPaBYIO YaCTH Ha YCKOPEHUE CBOOOIHOTO MaICHUS g.
I'py3oe6oii pazmep — rpaduk, NOKa3bIBAIOIINI 3aBUCUMOCTh BogousmMenieHus D ot ocaaxu T. Ha
HAYaJbHBIX CTA/IUAX MPOCKTUPOBAHUS MPU MATBIX U3MEHEHHSIX OCAJIKA MOKHO CUUTATh:

zT

R R -

- : 8/Sgan

1

Pric. 12 CrpoeEad No BEATEQITHEILAM

CtpoeBasi 10 BaTepPJAMHUAM — KPUBasi, TOKa3bIBAIOIIAS PACTIPEICIICHHUE TII0MIA IEH BaTepIUHUN
Kopabist mo ero BbicoTe. Ha puc. 12 moka3zaHa cTpoeBasl MO BaTEPIMHUSAM, TOCTPOSHHAs B
OTHOCHUTEIIBHBIX KOOPJIMHATAX ¥ JIOBEICHHAS 10 KOHCTPYKTUBHOMW BaTCPIIMHUU.

CTpoeBasi 0 MINMAHI0yTAM — KPHBasi, TOKA3bIBAIOIIAs paclpeiesieHre MIOMA e IIMaHr0yTOB
Kopmyca Kopa0uist o ero jymHe. Ha puc. 13 mokazana cTpoeBas 1o IIMTaHroyTaM sl Kopaois,
UMEIOILET0 WINHAPUIECKYIO BCTaBKY, O0yI600BbIe 00pa30BaHus HOCOBBIX OOBOJIOB M TPAHIIEBYIO
KOpMY (CTpoeBasi IOCTPOEHA B OTHOCUTEILHBIX KOOPAMHATAX).
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Pue. 13 CrpoeEad mo LIMIEHTOVTAM
Ha puc. 13. o0o3Ha4eHBI: SEET . [iomas MIIAHTOyTa HAWOOJBINETO CEUYCHHS; S
OTHOCHUTEJIbHAS IJI0Iaab MOTrPY>KEHHOU 4acTu TpaHIIa;
Lign , Lk — UIMHA IWIMHIPUYECKOW BCTAaBKM B HOCOBOW M KOPMOBOW YacTSAX KOPaOJIs
COOTBETCTBEHHO.

AOcuucca UEHTPa BEJIHYMHBI XC SBISCTCS KOCBEHHOW XapaKTEPUCTHKOW pachpeeICHUs
MOJIBOJTHOTO 00BEMa KopITyca KopabJis 1Mo JITHHE.

ANNJINKATA eHTPAa BEeJMYHUHBI ZC — KOCBCHHO XapaKTEpH3yeT paclpeielicHue 00beMOB B
MIOJIBOJTHOM YaCTH KOPITyca MO BBICOTE U TECHO CBSI3aHA C OCTOMYHMBOCTBIO Cy/THA.

IMnomaab cMoOYeHHOI MOBEPXHOCTH 2 —XapaKTePUCTHKA, UCTIOIh3yeMasl B pacueTax XOJAKOCTH
KopaoJIs.

®opma Kopiyca cyaHa

Puc. 16. N300pakenune Kopryca cyaHa Ha TEOPETHUECKOM depTexe: a — 00k; b — kopmyc; ¢ —
MOJIYIINPOTa; 1 — KOpIyC HOCOBOM OKOHEUHOCTH; 2 — AUaMeTpalibHasl IJIOCKOCTh; 3 — KOpMIycC
KOPMOBOUW OKOHEYHOCTH

Oo6opynoBanue:

WucTpyMeHTH! 1 TpHOOPBI MAJION MEXaHU3aUN

TpeOoBaHMs K 0TYETY MO MPAKTH4YECKOH padore:

Kak nepepacnpeaenstorcs cuibl NOAAEpKaHUS IPU NONAaJaHUKU KOpIyca Cy/IHa Ha BOJIHY?
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Kak Mo>xHO n36exaTh nporuda uiiy rneperuda Kopyca CyaHa U cieMUHra?

Kpurepun oueHuBanmus:

«2» - TOIYIIEHBI CYIIECTBEHHBIE OIIMOKH, TOKA3aBIIINeE, YTO KyPCAHT HE BIIAJeeT 00s3aTeIbHBIMH
3HAHUSAMU 10 JIaHHOM TeMe B MOJHOM Mepe; padoTa moka3ana MOJHOE OTCYTCTBHE Y y4alllerocs
00s3aTeNbHbIX 3HAHUN U YMEHUI 110 IPOBEPSIEMON TEME.

«3» - nonyuieHsl 601ee 0HOM OMIMOKH UM IBYX-TPEX HEIOUETOB B BBHIKJIAIKAX UIIH IPOTPAMME,
HO KypCaHT BJaJieeT 00s3aTeIbHBIMI YMEHUSMHU T10 TIPOBEPSIEMOIl TeMe.

«4» - paboTa BBIMIOJIHEHA OJIHOCThIO, HO OOOCHOBAHUS IIAroB PElICHUs] HEJOCTATOYHBI (ECiH
yMeHHue 000CHOBBIBATh PACCYKACHUS HE SBISUIOCH CIICIUATIBHBIM 00BbEKTOM MPOBEPKH

«5» - paboTa BHINIOJTHEHA MTOJHOCTHIO, B TEOPETUYECKUX BBIKJIAIKaX U PEUICHHUSIX HET MpoOesoB u
OIMOOK, B TEKCTE MPOTPaMMbl HET CHHTAKCHYECKHX OMIMOOK (BO3MOXHBI O/IHA-/IBE PA3IUYHbIC
HETOYHOCTH, OMMCKH, HE SIBISIOIIMECS CJIEACTBHEM HE3HAHHWS WJIM HEMOHUMaHHsS Yy4eOHOTo
MaTepuaia

CnHcoK MCIO0/Ib3yeMOil JTUTepaTyphbl:

1.Teopuss u ycrpoiictBo cynna: yueOnuk / b.I1. KopotkoB, A.A. Epmos, A.M. BosipuHoB u
Ip.;nox oOul. pen. A-pa TexH. Hayk, npod. C.}O, Pa3BozoBa. — CIIO.: U3marenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

IMPAKTUYECKAS PABOTA Ne 10

Tema: OnpenesieHne KOOPAUHAT IEHTPA TAKECTH CyTHA
eab npakTHYECKOT0 3aHATHS:
- 3aHSTHE HAIPABICHHO HA (POPMUPOBAHUE KOMIICTCHIIHIA,
- 3aKperieHue, yriyOJIeHne TEOPETHUECKUX 3HAHUI MTPH U3YUYECHUH CBAPHBIX COCTMHCHUM;
- pa3BHUTHE HABBIKH CAMOCTOSITEIILHOM JCITEILHOCTH MPHU MTPOBEICHUN OOIIUX MCIIBITAHHMA
Ha HEMPOHUIIAEMOCTh U TePMETHYHOCTH, HABBIKOB 110 MCIIOJIF30BAHUIO IPHOOPOB U MHCTPYMEHTOB
MaJION MeXaHMW3aIliH.
OO0yYaroIMACs T0KEH
YMETh:

— TpUMEHTHh UH(OPMALIHIO 00 OCTOWYMBOCTHU CyJHA, TUarpaMMax, yCTPOMCTBaxX
3HATH:

— OCHOBHBIE KOHCTPYKTHUBHBIE JIEMEHTHI CyTHA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ PI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-09IIK 2.2.

Bpemsi BbINoJIHEHHS: 2 aKaJIeMUYECKUX Yaca

Conep:xanue padoThl, AJJTOPUTM BBHITOJTHEHHUS:

Pacuet koopIMHAT IIEHTpa TSHKECTH CyAHA

B nporecce skcrutyatanuu rpy30BbIX CYJIOB, IJi ONpeAeIeHHs TapaMeTpoB MOCAIKU U pacyeTa
OCTOMYMBOCTH, HEOOXOTUMO MAKCUMATHHO TOYHO 3HATH MOJIOKEHHE IIEHTPA TSHKECTH cyaHa. [
onpejeNieHus mapaMeTpoB Mocaaku U nuddepeHTa cyaHa HAXOIAT MOJOKEHUE €ro IeHTpa
TSOKECTH OTHOCHTENBHO TIJIOCKOCTH MHUJENb-IINMAHr0yTa WJIM OTHOCHUTEIHHO KOPMOBOTO
nepnenaukyispa (aft perpendicular) u o6o3HagaeTcsi CMMBOJIOM — X{, B 3aBUCUMOCTH OT TOTO
Kakol crmoco0® wucnonp3dyercs B HHPoOpMAuu 00 OCTOHYMBOCTH KOHKPETHOTO CyJIHA.
s pacueTa OCTOWYMBOCTH HEOOXOAMMO 3HaTh TOYHOE ITOJIOKEHHE IICHTpa TSDKECTH CYIHA
OTHOCHUTEIILHO OCHOBHOM TIJIOCKOCTH WM KaK TOBOPSAT «BO3BBIIICHUE IIEHTPA TSKECTH HAJ
ocHOBHOM mIOCKOCTRI0O — OIl». Ilonmoxenue mnentpa Tsoxkectu cynHa Han OIl oGo3nauaeTcs
CHUMBOJIOM — Zg.
Heo0xo1uMo OTMETHTD, UTO 3arpy’KaeMblil Ha CY/IHO TPY3 BBI3BIBAET CMEIICHUE IICHTPA TSHKECTH
CyJHa BEpTUKAJIHHO BHU3 WM BBEPX, B 3aBHCUMOCTH OT TOT'O HIJKE WM BBIIIE IIEHTPA TSHKECTH
cyaHa OH MOTPYKEH.
Jyist BBIYHMCTICHUS BO3BBIMICHUS IIEHTPA TSHDKECTH CyAHa ZJ UCTIONB3YETCsl CYMMapHBI MOMEHT OT
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BCEX CTaTel Harpy3Ku OTHOCUTEIHHO OCHOBHOM IIOCKOCTH. CyMMapHBIif MOMEHT 0003Ha4YaeTCst
CUMBOJIOM Mz.
MoMEHT KaXIoW CTaTbU Harpy3kM HaxXOJUTCSl YMHOXKEHHUEM €€ Beca Ha IIJIedo, T. €. Ha
BO3BBIILIEHWE  LIEHTpAa  TSHDKECTHM  CTaThM  HAarpy3KM HaJd  OCHOBHOM  IIJIOCKOCTBIO.
CymmapHblii MOMEHT MZ HaxomuTcs NyTEM CIIOKEHHS MOMEHTOB BCEX IPY30B U 3aIacos,
BKJIIOYasi MOMEHT TIOPOKHET0 CyAHA. Bo3BblllIeHUE IIEHTpa TAXKECTH ZJ BHIYUCISETCS JelIeHueM
00I11eT0 MOMEHTA Ha BECOBOE BOJIOM3MEILICHHE CyTHA 110 (hopMyIie:
M,

4 e,
Zg — BosBbliieHue 1eHTpa Tsxecty cynHa Haja Ol
Mz — Cymmapabiii MOMEHT oTHocHuTesbHO OIl.

4 __ BopousMelleHHE CylHA B TOHHAX.
JU1s1 pac4eToB MOCaaKu CyiHa HEOOXOIMMO 3HATh MOJIOKEHUE LIEHTPA TSHKECTU CyaHa — XJ
OTHOCHUTEJIBHO INIOCKOCTU MUAEIb-IINAHI0YyTa UM OTHOCUTEILHO KOPMOBOI'O IIEPIIEHAUKYJISApA.
CymmapHbIit MOMEHT MX moTy4aroT myTeM CJI0KEHHs] MOMEHTOB OT/AETbHBIX CTaTel HArpy3Ku
OTHOCHUTEJIBHO INIOCKOCTH MUJEIb-IINAHT0yTa UM KOPMOBOTO IEPIEHAUKYIISPA.
[Tpu 5TOM, HE0OXOUMO MIPUHUMATH BO BHUMAaHHE CIIEAYIOIIHE TpaBuiIa:
Ecnu yenmp msasgcecmu cmamvu Ha2py3Ku HAX0OUMCS 8 HOC OM MUOETb-UNAH20YMA, MO MOMEHM
om 5mMou cmamvu HApy3Ku yuumovlgaemcs co 3Hakom «+y». To ecmv npaxmuyecku n0doe
nepemeujenue Ui npuem epy3a, Uil 3anacos 8 Hoc om NA0CKOCMU MUOETb-UNAH20YMA 8bI3blEAem
usmeneHnue ougppepenma na Hoc.
Ecnu yenmp mssicecmu cmamovu HA2py3Ku HAXOOUMCS 8 KOPMY OM MUOENb-UUNAH20YmMd, MO
MOMEHm Om 3MOoU CMamvy HA2PY3KU YYUMbIBAEMCsl CO 3HAKOM «-». To ecmb npakmuuecku 1t000e
nepemewjenue UlU npuem 2pysd, ulu 3anacoe 6 KOpMY Om HIAOCKOCMU MUOEelb-UNaH20yma
8bi3blB8AEeM U3MeEHeHUe Ougpepenma Ha Kopmy.
[Touemy noutu? I[loToMy uTO CyAHO U3MEHsAET AUQP(GEPEHT OTHOCUTENIBHO IIEHTpa TSHKECTU
JeMCTBYIOIIEH BaTepJIMHUY, a HE OTHOCUTENIBHO IJIIOCKOCTU MUAEb-1nanroyra. O6 sToMm Oyzaer
CKa3aHO MPU paCCMOTPEHHUH MOJIOKEHUS LIEHTpa TSHKECTH AeicTByrolel Barepinuaun. Ceifuac e

G S

OTPaHHYHMCS TOJBKO YIIOMUHAHUEM 00 ITOM.
3naueHne XQ MONYy4alOT JIeICHHeM CyMMapHOTro MoMeHTa MX Ha BecoBOe BOJOM3MENICHHUE 110
bopmye:
M.
x,=—=
2 4

rne, Xg — IlonoxeHnue 1ieHTpa TSHKECTH CylHA OTHOCUTENBHO TNIOCKOCTH MUJIENb-IIIAHT0yTa
WJIM KOPMOBOTO neprneHaukyisipa Mx — CyMMmapHbIif MOMEHT cTaTeil Harpy3Ku OTHOCUTEIBHO
IJIOCKOCTHU MUACIIb-IIITAHTIOYTa UJIM KOPMOBOTO IICPIICHAUKYJIAPA. 4 __ BO)IOI/ISMGHICHI/IC
CyJlHa B TOHHAX..

[Tonoxxenue neHTpa Tsxect oTHocuTenbHO JI1 paccunteiBaercs no popmyie:

3aoaua Nel: Ha cynne BonousmenienneM 7750 ToHH u Zg = 6,65 MeTpa, cy10BOH CTpeTon JUIs
TSYKEIIOBECOB MOAHSIM Ipy3 BecoM 100 T. Haxonmsmumiics B Tprome cyaHa. LleHTp Tsbkectu rpysa
10 noxbema 3,0 M. HaJl OCHOBHOM IJIOCKOCTBIO. BBIYMCINTE CMENIEHNE LIEHTPa TSHKECTH CY/IHA,
€CJTM HOK CTPEJIBl PACIoJIOKEH Ha BBHICOTE 25 METPOB OT OCHOBHOM INTOCKOCTH, a TaK)ke OOKOBOE
CMeIlEHHE TI0CiIe TOBOPOTa cTpesibl Ha 14 MeTpoB B CTOpOHY JieBoro 6opta ot [I1.
1. BbruucasioT paccTosiHIE MEXAY HOKOM CTPEJIbl U LIEHTPOM TSDKECTH Tpy3a:
1=25-3,0=22m.
2. 3aTeM pacCUUTHIBAIOT CMELIEHHE 1I. T. 10 BEPTUKAIIU 0/g:
, % x )’
b L IO T
i A 7750
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3. Haxonat BO3BBILLIEHHE LIEHTpA TSXKECTU CYJIHA HAJ OCHOBHOM MIOCKOCTBIO IMOCJE MOabeMa
rpysa:
Zg =6,65+ 0,28 = 6,93 m.
4. BBIYUCTISAIOT CMEILICHUE LIEHTPA TSHKECTH OT AMaMEeTpaIbHOM IIocKocTH cyana — JI1:

S = w*] _ 100*14 =P

o A 7750
CMmenieHre IEHTpa THKECTH CyJIHA OT JMAMETPabHON IUIOCKOCTH B CTOPOHY JIEBOTO OOpTa
cocTaBUT 18 caHTUMETpPOB.

Oo6opynoBanme:

WHCcTpyMEHTHI U IPUOOPHI MAJION MEXaHU3AlUU

TpeGoBanus k 0TYETY 110 NPAKTHYECKO padore:

Kak nepepacrnpenenstorcst CHIIbI MOJAepKaHUs IPH MOMAJaHUK KOPITyca CyJHa Ha BOJIHY?

Kax MmoxxHO n36exath nporuda uin neperunda Kopryca Cy/iHa U cJieMuHra?

Kpurepun ouenuBanmsi:

«2» - 1ONyIIEHBI CYIIECTBEHHbIE OLINOKY, TOKAa3aBIINE, YTO KypCaHT HE BiaJieeT 00s3aTeIbHbIMU
3HAHUSMU TI0 JIaHHOM TeMe B MOJHOM Mepe; padoTa moka3ana MOJHOE OTCYTCTBHE y y4allerocs
00s3aTeNbHBIX 3HAHUN ¥ YMEHHH 110 IPOBEPSIEMON TEME.

«3» - monyuieHsl 601ee 0OHOM OIMMOKH UM IBYX-TPEX HEIOUETOB B BBHIKJIAIKAX WUJIH IPOTPAMME,
HO KYpCaHT BJIajieeT 00A3aTeIbHBIMU YMEHHUSIMHU 110 ITPOBEPSAEMOI TEME.

«4» - paboTa BBITIOJIHEHA TMOJIHOCThIO, HO OOOCHOBAHUS IIAroB PEIICHUS HEJOCTATOYHBI (ECIH
yMeHHe 00OCHOBBIBATh PACCYKACHHUS HE SBISUIOCH CIIEIHATIBHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BHINOJTHEHA MOJIHOCTHIO, B TEOPETUYECKUX BBIKJIA/IKaX U PEHICHUSIX HET MPOOEIoB U
OIMOOK, B TEKCTE MPOTPAMMbI HET CHHTAKCHYECKHX OMIMOOK (BO3MOXKHBI OJIHA-/IBE PA3IUYHbIC
HETOYHOCTH, OMHCKH, HE SIBISIOIIMECS CJICJACTBUEM HE3HAHWsI WM HEMOHMMAaHUSA Y4eOHOTrO
MaTepuaia

CnHcoK MCIo/Ib3yeMOii JTUTepaTyphbl:

1.Teopust u ycrporictBo cyana: yueOnuk / b.I1. Koporkos, A.A. EpmioB, A.M. bosipunoB u
Ip.;noA oOml. pen. A-pa TexH. Hayk, npod. C.}O, Pa3BozoBa. — CII0.: MU3marenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

IMPAKTUYECKAS PABOTA Ne 11

Tema: 3anac niiaByuyectu. I'py3oBasi Mapka
e NpakTHYECKOro 3aHATHSA:
— 3aHSTHE HAIpaBJIE€HHO HAa (OPMUPOBAHNE KOMIIETEHIIMIA;
— 3aKperieHue, yriryOjaeHne TeOpeTHUECKUX 3HaHUM MPH U3Y4YE€HUH CBApHbBIX COEAMHEHU;
— pa3BUTHE HABBIKM CAMOCTOSTEIbHON JESTEIbHOCTH MIPH NMPOBEIECHNUN OOIINX UCTIBITAHUI
Ha HEMPOHHUIIAEMOCTh U TePMETUYHOCTh, HABBIKOB 10 UCIIOJIb30BaHUIO PHOOPOB U
MHCTPYMEHTOB MaJION MEXaHU3allUH.;
OO0yYaroIMIACs T0JKCH
YMETh:
— TPUMEHATHh HHPOPMALIUIO 00 OCTOWYMBOCTH Cy/JHA, AUArpaMMax, YCTPOMCTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyIHA
OcBamuBarotcst ymeHus u 3HaHus B cootBeTcTBUU ¢ ®I'OC CITO: OK 01 — OK 02, OK 04 — OK
06, OK—-091IK 2.2.
Bpems BbIOJTHEHHA: 2 aKaIEMUYECKHUX yaca
Copnepxxanue padboThl, AJITOPUTM BBIIIOJTHEHHSA:
3anac 1jIaBy4ecTH CyJiHa.
st oGecriedenrs: 6€30MaCHOCTH TUIABAHUS CYAHO JIOJDKHO 00J1a1aTh ONpeeIeHHON
MOTEHIMATBHOMN MJIaBYYECTHIO - 3aMACOM IJIABYYECTH, XapaKTepU3yeMOoil BETMUYNHON
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HENPOHUIIAEMOT0 I BOABI 00BheMa KOPITyca, PACIIOIOKEHHOTO BhIIIE ICHCTBYIOIICH
BaTepIMHUU. Ecii HepOHUIIaeMBbIii [Tl BOJIbI HA/IBOJAHBIN 00BEM KOpITyca 0003HAUUTh Yepes3
VH, TO OTHOCUTEIBHBIHN 3a1ac IJIABYYECTH BBIPA3UTCS OTHOIIICHUEM:

A=(Vu/V)x100%
OTHOCUTEIHHBIN 3allac TIABYYECTH PA3JIMUYEH Y CYJOB PA3HBIX TUTIOB M COCTABIISCT: IS
MACCAXKUPCKUX cya0B - okojo 80 %, cyxorpy3oB - 25 - 50 % u tankepos - 15 - 25 %.
OnpeneneHue 3anaca nJjiaBy4ecTu.
[linaBy4YecThI0 — Ha3BIBAIOT CIIOCOOHOCTH Cy/HA IJIaBaTh HAa BOJIE WIJIH O] BOJIOW B
OTIpeIeJICHHOM MOJIOKEHUH OTHOCUTENILHO TOPU30HTA BOJIbI, HECS Ha ce0e OnpeeNIeHHOEe
KOJINYECTBO IPYy30B.
IMocankoii cyaHa — Ha3bIBACTCS MOJIOKEHUE CY/THA 110 OTHOIICHUIO K TIOBEPXHOCTH BOJIBI.
Ha cynHo, cB0OOTHO TUTaBaroIiee Ha CIIOKOWHOM BOJIE, ICHCTBYIOT pacipe/ie]ICHHbIC CHITBI IBYX
BUJIOB — CUJIbL 8€CA U CUIbL 2UOPOCHAMUYECKO20 0A6IeHUA 800bl HA NOZPYIHCEHHYIO
(CMOUYCHHYIO) HAPYHCHYI0 HOBEPXHOCHD.
Kaxnas 13 yka3aHHBIX pa3HOBHIHOCTEH CUII HPUBOOUMCA K 6EPMUKAIbHOU
PpasHooelicmeyowell, TpuieM HarpaBlicHHEe 00eUX pasHoO0eicmayrouux BCeraa
RPOMUBONOJI0MHCHOE.

Pagnooeiicmeyroujan cvna Beca G Ha3bIBaCTCS CUION 6eca VI TIPUIIOKEHA B YEHMPE MAHCECHU
(IT) cynHa.

PaBHoneiicTByomas cui cuopocmamuueckozo oasienusn Bojbl (C) Ha3bIBACTCA CUIOU
noooepiicanua W CUNO0U NAAGYYEeCHU.

CornacHo 3axkony Apxumeoa, cuia MjaaBy4eCTH PagHa ecy 600bl 8 00beme, bl eCHEHHOM
nozpysxscennou yacmoio cyona. Jlunua neictsus sceraa npoxooum uepes LT nozpyscennozo
00vema, KOTOPBIN Ha3bIBACTCS yenmpom eeaudunst (I[B).

PaBHoBecue cBOOOHO TJIABAIOIIETO CY/AHA CYIIECTBYET, €CJIM OJTHOBPEMEHHO BBITIOTHSIIOTCS
JIBa YCJIOBHUSI:

1. Cuna nnaBy4ecTH paBHa 10 BETUYMHE CUIIE BECA CYHA;

2. IIB v IIT cynHa pacnojiaratoTcst Ha OJTHOM BEepTUKATHLHOW JIMHHH.

VYcnoBue paBHOBECHS Cy/IHA BBIPAXKAETCs B CIEIYIOIIEM YPaBHEHUU

-D=7V;
- Xg = Xc.
I'ne:

D — Bec cyana (BecoBoe BojousmenieHue), kH;

vy (ramma) — Bec 1 m° Bogibl, kH;

V — 006beM 1oIBOAHOMN YacTH cyaHa (00beMHOE BOJOU3MEIICHUE), M°;

Xg — orcrostnue LT oT III0CKOCTH MUJIENS, M;

Xc¢ — orcrosgaue I[B oT mI0CKOCTH MUAECIIS, M.

B 3aBrucuMocCTH OT niomHuocmu 600bl, B KOTOPOU IIJIABAET CYIHO, €TI0 00beMHOe
6000uU3MeueHUe MOMCEM USMEHUMBCA, XOTS Macca CyiHa ocmaemcsa nocmoannoiu. B
npecHoll 600e, TNIOTHOCTh KOTOPOM OJM3Ka K eOuHuye, 1Jis MOoICPKAHUS Cy/THA OnpedesieHHOl
Maccot TpedyeTcst OONBIIUN nozpysHceHHbLIL 00bem V, 9eM B coJ1eHoll 800€, NJIONHOCHLb
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KoTopoii konebnercst ot P = 1,010 — 1,015 m/m* 6 Banmuiickom mope 0o 1,023 — 1,028 m/m> 6
OKeane.

3HaHME TJIABHBIX Pa3MEPEeHU CyHA U ero KO (OUIIMEHTOB MO3BOJISET KAIIUTAHY BBIIOJHUTh
HEKOTOPBIC AIIEMEHTApHBIC PACUETOB MPUOJIM)KEHHBIX 3HAYECHUH BOJIOU3MEIICHHUS, a TAKKE
W3MEHEHUS OCAJIKH MIPH MPUEME IPy3a OTHOCUTEIILHO HEOOIIBIION BETUYHHEI.

BrecHeHHBII TOBOAHON YacThI0 00bEM BOJIBI (M?) HA3bIBACTCS — 00bEMHBIM
6000U3IMeUeHUEM.

V=0LBT. M

I'ne:

- 0 (meabTa) — K03 PUIMEHT 001IeH MTOJHOTHI (BOJOU3MEIIEHHUS ), BRIPAKAIOIINN OTHOIIICHUE
00BEMHOTO BOJJOM3MEIIIEHHUS CyJHA K 00heMY MapajuIeNienuIe/a CoO CTOPOHAMHE, PAaBHBIMU
JUTMHE, IIUPUHE, OCAJIKE CYHA, 3HAYCHUE O JIJIS PA3JIMYHBIX TUIIOB CY/I0B IPUHUMACTCS 10
CIIPaBOYHBIM JTAHHBIM;

- L, B, T — nnuna, mupuHa, ocajka cyaHa.

Jlyist TOTO, YTOOBI BEIYHCIUTH BOJIOM3MEIICHHE CY/THA 110 €r0 TEOPETHYECKOMY YePTEKY, HYKHO
OTnpeAeNuTh 00BEM MOABOIHON YaCTH KOPIyca.

TouHblif 00beM MOABOTHON YaCTH CYAHA W3-32 KPUGU3HBL DOpMA CYOHA, KK TIPABUIIO, He
yoaemcs. B Teopuu cyqHa 1715 onpeodenienus 00beMHO20 6000U3MEU{eHUA CYTIHA, a TAKKe IS
BEIUHCIICHUSI HJI0U4A0CH KPUBONIUHEIIHBIX (huzyp Jalle BCETO MPUOITIKEHHBIM TPHEMOM —

npaguiom mpaneyuil.
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[Tnomans noroéunsvl winanzoyma paBHa cymme niaowiaoeii 6cex mpaneyui.

OpauHAThI U K&KAO0TO Wnan20yma MOTYT U3MEPATHCS KaK B peajibHOM MaciuTale, Tak U B
€ro MPOEKUHUAX IS pa3InYHbIX MOeNiel. AHAJIOTUYHO CUUTHIBAIOT Opyzue niaoujaou u 00vemol
cyona.

HN3mepenne 3anaca njaBy4ecTu.

3anac niaBy4ecTd oObIYHO BBIPAKACTCS B HPOUEHMAX OT 6000U3MEU,eHUsA CYOHA C NOJIHBIM
2py30m, T. €. IBISIETCS. OMHOCUMEIbHBIM 3ANACOM NAAGYYECHU.

Ecnu HenmpoHUIaeMsblii 17151 BOJbI HA060OHBLIL 00bem Kopnyca 0003HaUNTh uepes — Vi, To
OMHOCUMENbHBLIL 3aNAC NJ1AGYYeCmU BEIPA3UTCS OTHOIIEHUEM:

A =(VH/ V) x100%

OTHOCHUTETBHBIH 3aI1ac TIAByYeCTH PA3IINICH Y CYA0B PA3HBIX THIIOB U COCTABIISET:

- IJIS1 MACCAKMPCKUX cya0B - <80%;

- cyxorpy3oB — 25 — 50%;

- TaHKepoB — 15 — 25%.

CoxpaHeHue 3anaca IjaaBy4ecTH U €ro KOHCTPYKTUBHOE 0OecreueHrne UMEIOT KU3HEHHO —
Ba)XHOE 3HAYCHME JJIS JII0OO0T0 CyIHA.

JlocTaTouHBII 3amac MIaBy4ecTH B MPOIECC MPOSKTUPOBAHMS U IOCTPOMKH Cy/THA TIOCTUTACTCS
PSIIOM KOHCTPYKTUBHBIX MEPOIIPHUATUMN, K UUCITY KOTOPBIX OTHOCHTCS:

- obecrnieueHune T0CTaTOYHON BBHICOTHI HAJBOJAHOTO 00pTa;

- YCTPOMCTBO BOJOHENPOHHUIIAEMBIX 3aKPBITHI U pa3zielieHHe CyHa Ha OTCEKH MPOYHBIMU
BOJIOHENIPOHUI[aeMbIMU TIepe0OpKaMu U Hary0aMu.

[Tpu oTCYTCTBUM MOCIEIHUX, TI000€ TOBPEXKICHHUE TIOJBOJHON YaCTH KOPITyca CyJHA MOKET
IPUBECTH K MTOJIHOM IOTEpe 3amaca INIaBy4eCcTH U THOEH Cy/iHa. 3arac MIaBy4yecTd B 3TOM

cllyyae KOHCTPYKTHBHO He 0OecreyeH.
I'PY30BAA MAPKA
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YroObl n30€XaTh MEPErpy3KU CyHA MTPH HKCIUTyaTalluH, YCTAHOBJICHHOE 3HAYCHHUE HAJIBOJHOTO
6opTa GUKCUPYIOT ITyTEM HAHECEHMSI Ha KaXKJJOM OOpPTY Cy/lHa IPY30BOil MapKH, COCTOsIIEN U3
naryOHOW JIMHUY, 3HaKa TPY30BO MapKH U MapoK, IPHUMEHSEMBIX CO 3HAKOM IPY30BOH MapKu.
PaznuuatoT 00bIYHYI0 MEXIYHAPOAHYIO I'PY30BYI0 MApPKY U CIIELUAJIbHBIE I'PY30BbIe MapKH,
KOTOpPBIE HAHOCAT Ha OOPT HEKOTOPHIX CYI0B IOMUMO OOBIYHBIX MApOK (JIECOBO3HI,
accaXMpPCKUE Cy/ia 3arpaH. IUIaBaHus) UM B3aMEH HUX (HAJIMBHBIE CyJla, MOPCKHUE Cyia
BHYTPEHHETO IU1aBaHus). [’ py30Bas Mapka UMeET CIeIyIOIINNA BUI:

ﬂfi MG
VGHAR A
3s0] 4, G

Ty 230 8 liee
Qle——]_ 239,
p ¢ ~——T (7)
—— A(s

o200 _ Do
T :J A(wwa)

<

B MexnyHapoaHyI0 Tpy30BYIO MapKy BXOJUT cleayrouuii psa mapok: 1. JleTHsisi rpy3oBas
mapka JI (S - summer) - MUHUMaIbHBIN HaBOIHBIN OOPT JUIsl JICTHETO IUIABAHUS Cy/IHA B
MOpCKOi#t Bozie. 2. 3umMHsis - 3 (W - WINter) - 3uMHUIN HaJABOAHBINA OOPT, KOTOPBIH MOJYYAIOT
yBEJIMUEHUEM JIeTHero Ha 1/48 yetHeit ocanku. 3. 3UMHsIsI TPy30Basi MapKa JIJisl CeBepHOii
AtaanTuku - 3CA (WNA - winter north atlantic). ¥ cynos nnunoii 6onee 100,5 M 3TOT
MUHUMAaJbHbBII OOPT COBMAJAET C HOPMaJIbHBIM 3UMHUM. Y cya0B AaiiHoi meHee 100,5 M oH
yBenuueH Ha 50 MM, T.K. YCJIOBHUS IIJIaBaHUS CYI0B CPABHUTENIHLHO MAJBIX pa3MepoB Ooiee
Tsokenbie. 4. Tponuueckas - T (T- tropical) - monyyena myTeM yMEHBIICHUS JICTHETO
HaZBogHOTO OopTa Ha 1/48 netneit ocagku. 5. 'py3oBasi Mapka ajs npecHoii BoasI - I1 (F -
fresh water) - monoskeHue 3ToM MapKH MO BBICOTE OMPEACISCTCS BBIYMTAHUEM U3 JICTHETO
HaJIBOJIHOTO O0OpTa 3HAaUECHUsI U3MEHEHHUS OCAJKH Cy/IHA MPH NEPEX0/I€ U3 MOPCKOM BOJBI B
npecuyio. 6. Tponmueckasi mapka juisi npecHoii Boaswl - TI1 (TF - tropical fresh water) - ee
MOJIY4al0T YMEHBIIEHHEM TPOITMYECKOr0 HaJBOJHOTO O0pTa Ha BEIMUYMHY U3MEHEHUS OCaIKH
IIpU 1epexo/ie u3 cosieHo B npecHyro. bykssl P C Ha mapke o60o3HavaroT - peructp CCCP. [ns
JIECOBO30B CYILIECTBYET CIEL[MAJIbHAS JIECHASA TPY30Basi MapKa, KOTOpasi HAHOCUTCSI JIEBEE
3HaKa rpy30Boil Mapku. OHa yMeHbIIaeT HAaJABOIHBIN OOPT, T.K. JI€C MPUAAET CYyIHY
JIOTIOJTHUTENBHYIO MIaByyecTb. [laccaxxupckue Mapku ob6o3navatorcs nutepamu Cl, C2, C3 u
T.J., PACIOJIOKEHBI IEPIEHANKYISIPHO BEPTUKAIBHOM JIMHUU B KOpMy. CyliecTByeT
crienManbHas Tpy30Bas MapKa JJisl Cy/10B BHYTpeHHero miaBaHus. OHa UMeeT BUJ:

Nasdciad pnte?

Ha3naueHne MUHUMAaIFHOTO HAIBOHOTO OOPTa ATHUX CYJIOB 3aBHCHUT OT paiioHa TUTaBaHHS dTHX
cynoB. Cynam, COBEpIIAIONIIM MEXITYHAPOIHbIE PEIChI, pETUCTPOM BBIJAETCA "MEKIYHAPOIHOE
CBHUJIETEJIBCTBO O TPY30BOMl Mapke", KOTOPOE COCTABIAETCS HA PYCCKOM M aHTJIMMCKOM A3bIKaX.
[Tocaaxoii Ha3bIBaETCs MMOJIOKEHUE CyTHA OTHOCUTEIBHO MOBEPXHOCTH BOAbL. Cy/aHO, KaKk
TBEP/I0E TEN0, UMEET 3 CTENEeHH CBOOObI OTHOCUTENIHLHO MOBEPXHOCTH (IVIOCKOCTH) BOJIBI.
[TosTOMy mocajiKy cyHa TOJKHBI ONpeAessaTh 3 napaMerpa. OOBIYHO UCTIONb3YIOTCS
CJIEAYIONINE BapUAHTHI TTAPAMETPOB:

a) ocagka HocoM: (Ty), ocamka kopmoti (Tx) )Ou yron kpeHa

(ocagka HOCOM — 3aray0JieHrne HOca, 0Cajka KOPMOU — 3ariy0JieHHe KOPMBI, YToJl KpeHa— yroJl
HAKJIOHCHUS Cy/THA B TIONIEPEYHOM IIIOCKOCTH);

0) ocanka Ha muzene (Ty), )v), yron nuddepenta (Oyromn kpena (
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win guddepent (d= Ty~ Tk). Yron quddepenta — yroa HakKJIIOHEHUS Cy/IHA B =\ IIPOAOIbHOM
wiockoctu - d/L/
Jugppepenm na noc u kpen na npagwtii 6opm cuumarom nonoxicumenvHoimu. Bapuanmor
nocaoku cyona:

a) Cy/IHO C KpeHOM u nuddepeHTom;

0) = OcyaHO cuauT npsMo M Ha poBHBIN Kb ( = d = 0);y0,

B) OcynHO cuauT npsimo, HoO ¢ nuddeperTom ( =0);

') CYJTHO CHJIUT Ha POBHBIN KWJIb, HO ¢ KpeHOM = d = 0).y/(

Ocanku cyqHa ONPENeNsIOT [0 MapKaM 0CaJ0K, KOTOPbIE HAHOCAT Ha MPABOM M JIEBOM OopTax
CyJHa B HOCY, KOpPME U Ha MUelie, KaK MOKHO OJIF>Ke K MEePHeHAUKYISIpaM U MUJAEIIO CyTHa
COOTBETCTBEHHO (pHC.5.).

OobopynoBanue:

WMHCTpYMEHTHI B TPUOOPHI MaJIo MeXaHU3AIHH

TpeOoBaHus K 0OTYETY 10 MPAKTHYECKOM padore:

Kak nepepacrnpenenstorcsi CHITbl IOICpKaHus TIPH MTOTIaJaHUK KOPITyca CyAHa Ha BOJIHY?
Kak moxHO n3bexarb nporuda uiam neperuda Kopryca cyaHa u cieMuHra?

Kpurtepuu oneHnBanus:

«2» - IOMYIIEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIIaJICeT
00s13aTeNTbHBIMY 3HAHUSIMH 110 IAHHOW TeMe B TIOJTHOW Mepe; paboTa moka3aa MmoJIHOe
OTCYTCTBHE Y y4alllerocs 00s13aTeIbHBIX 3HAHUIM U YMEHUH 0 IPOBEPSEMOil TeMe.

«3» - moryiieHsl 60iee OHON OMIMOKHU HITH IBYX-TPEX HEJ0YETOB B BHIKJIAJKAX WIIN
porpaMMme, HO KypCaHT BiaJieeT 00s3aTeIbHBIMU YMEHUSAMH IO IIPOBEPAEMOil TeMe.

«4» - paboTa BBINOJIHEHA MTOJTHOCTHIO, HO 0OOCHOBAHUS IIAr0B PEIICHUS HEAOCTATOUHBI (€CITU
yMeHHE 000CHOBBIBATH PACCYKIIEHUS HE SIBISUIOCH CIIeUaIbHBIM O0BEKTOM MIPOBEPKU

«5» - paboTa BBINOJIHEHA MTOJIHOCTHIO, B TEOPETHUECKUX BBIKJIAAKAX M PEIICHHUSIX HET Ipo0OeIoB
U OIIMOOK, B TEKCTE MPOTPaMMBbl HET CHHTaKCHUYECKUX OIMOOK (BO3MOXKHBI OJIHA-/IBE
pa3MYHbIe HETOYHOCTH, OTIMCKH, HE SBIISIONIMECS CIIEJICTBUEM HE3HAHUS MM HETOHUMaHHS
y4yeOHOro MaTepuaia

Cnucok ucnoyib3yeMoi JuTepaTyphbl:

1.Teopus u yctpoiictBo cynHa: yueoHuk / b.I1. Kopotkos, A.A. Epuios, A.M. bosipuHoB u
IIp.;TI01 0011, pen. A-pa TexH. Hayk, ipod. C.}O, Pa3zBo3osa. — CII6.: U3gaTenbcTBO «ApT-
Okcmpecey, 2018. — 452 c¢. — ISBN 978-5-4391-0352-2.

ITPAKTUYECKAS PABOTA Ne 12

Tema: U3meHeHue NOoNepeYHON OCTOMYMBOCTH NIPH BEPTHKAJILHOM IepeMeLeHUH Ipy3a.
HN3meHeHne monepeyHoil 0OCTOHYMBOCTH NPHU U3MEHEHUH HATPY3KH CY/HA
Ileap npakTH4YeCKOro 3aHATHSA:
— 3aHSTHE HalpaBJIeHHO Ha GOPMUPOBAHNE KOMIIETEHIIMIA;
— 3aKperuieHue, yriryOJIeHne TeOpeTHUECKUX 3HaHUH MPH U3YUYE€HUH CBApPHBIX COEAMHEHU;
— pa3BUTHE HABBIKM CAMOCTOSTEIbLHON JESTeIbHOCTH MIPH NMPOBEIEHNUN OOIINX UCTIBITAHUI
Ha HEMPOHHUIIAEMOCTh ¥ TePMETUYHOCTh, HABBIKOB MO MCMOIb30BAHUIO TIPUOOPOB U
MHCTPYMEHTOB Majloi MeXaHU3aIUH
OO0yYaroIMIACs T0JKECH
YMETh:

— TPUMEHATHh HHPOPMALIMIO 00 OCTOHYMBOCTH CyJHA, AMarpaMMax, yCTpOHCTBaxX
3HATh:

— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CyIHA
OcBamBarotcst ymeHus u 3HaHus B cootBeTcTBUU ¢ ®I'OC CITIO: OK 01 — OK 02, OK 04 — OK
06, OK—-09IIK 2.2.
Bpemst BBINOJIHEHH: 2 aKaJIEMUYECKUX Jaca
Copaeprxanue padoThl, AJITOPUTM BBIIIOJIHEHHSA:
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Llenbio 1aHHOM pabOTHI ABISAETCS NOTYYCHHUE 00YUaAIOIUMHUCS OOIINX CBEACHHI 00
OCTOHYMBOCTH CyJJOB M METOAMKE €€ KOHTPOJIS B IIPOIIECCe IKCILTyaTauu cyaoB. [lomumo
3TOT0, KypCaHThl (CTYIEHTHI) JOJDKHBI HAYYHTHCS PACCUMTHIBATH IOCAJKY CYAHA MPU
HepeMeIIeHIH WU ITpUeMe TPY30B Ha CyTHO.

3HAKOMSCH C TEMOW, HEOOXOIUMO ITOBTOPUTH OINPEIEICHNE CTATUYECKUX MOMEHTOB I MOMEHTOB
MHEpIUH II0cKuX ¢uryp, auddepenunpoBanue GpyHKIHHA, ONpeieNeHne HeHTPa TSHKECTH
CHCTEMBI TeJl, KOTJJa OJTHO M3 HUX MepeMeIIacTcsl B KaKkoM-JTH00 HalpaBlIeHNH, U BpaIllCHHUE Teja
BOKPYT OCH.

OCTOWYMBOCTBIO HAa3bIBAETCS CIOCOOHOCTH CY/IHA MMPOTHBOACHCTBOBATH CHIIaM,OTKIOHSFOIIIM
€ro OT MOJIO’KEHUS] pAaBHOBECHS, M BO3BPAIIATHCS B IIEPBOHAYATIBLHOE TIOJI0KEHNUE PaBHOBECHUS
HOCJIE TIPEKPAILCHNs AEHCTBUSA 3TUX CHII. OCTOMYMBOCTD CYIHA MEHSETCS C yBEIMYCHUEM yTIia
HAKJIOHEHHUS U TIPH HEKOTOPOM €TI0 3HAaYeHUH MOJIHOCThIO yTpaunBaercs. [IpunsaTo pa3nnvars
OCTOHYMBOCTH CyJHA NIPU MaJIbIX yIilaX HAKJIOHEHHS (Ha4alIbHYIO OCTOHYNBOCTD) U
OCTOWYMBOCTH HA OOJBIINX yIiIaX HAKJIOHEHUs. B 3aBUCHMOCTH OT HaIpaBleHU HAKJIOHCHHS
Cy/IHa U3YYalOTIONEPEYHYIO OCTOHYUBOCTD U MPOIOJIBHYIO OCTOHYHBOCTb.

Ecnu Hak/iOHEHUE Cy/THA POUCXOANT 0€3 3HAYUTEIBHBIX YIIIOBBIX YCKOPEHHH (IIepeKaunBaHue
KHUJKUX TPY30B, MEUIEHHOE MTOCTYIUICHHE BOJIBI B OTCEK), TO OCTOHYNBOCTH HAa3bIBAIOT
CTaTHYECKOM.

B psine cmyyaeB HaKJIOHSIOLIME CYTHO CHJIBI ICHCTBYIOT BHE3AITHO, BBI3bIBAsI 3HAUUTEIIbHBIC
YTIJIOBBIE YCKOPEHUs (IIKBAJI BETPa, HAKAT BOJHBI U T.I1.). B TakuxX ciydasx paccMaTpuBarOT
JTMHAMHYECKYIO OCTOHYHBOCTb.

Kypcanrty Oosnpiioe BHUMaHUE CIeyeT OOpaTUTh HA KPUTEPUU OCTOWIMBOCTH:
METAICHTPUYECKUE BBICOTHI U IJIEYO CTATHYECKO OCTOWYMBOCTH; TBEPJO YCBOUTD, YTO
MeTaleHTpUIecKre (OPMYIIBI CIIPABEUIUBEI TOJIBKO JIJIsl OECKOHEYHO MaJIbIX YIJIOB HAKIIOHEHUS,
KOTJ]a KPUBYIO LIEHTPOB BEJTMUMHBI MOXKHO 3aMEHHUTh AYTOM OKPY>KHOCTH.

[Tepen BeIBOOM (OpMYIT JUTSI OTIPEACTICHNS METAIEHTPUIECKUX PAINyCOB Clie- TyeT U3yIHTh
TeopeMy Dilniepa, koTopasi 00bSICHAET, IOUYEMY OCh HaKJIOHEHHUs Ipu AuddepeHTe He coBnagaer
C MUJIETIEM.

le/IMepl)I PpeUICHUS TUIIOBBIX 3aj1a4

3agaua Ne 1

Kak n3meHuTcs MetaneHTpudeckas BoicoTa /3 «A.Ilymkuny», ecnu ans obecriedeHus
IPOYHOCTH NepekayaTh OamutacT u3 nuctepH Ned (P =86 1;z=1,11 M), Ne 7(P =222 T1; 2=
4,47m) u Ne 5 ( P = 641; z = 0,64m) B iuctepubl Ne 14 (P =3361; z=8,67 M) u Ne 13( P =36
T; z = 1,76 m) ? LUucrepusr 3ampeccoBanbl. A = 9400T.

IMPAKTUYECKAS PABOTA Ne 14

Tema: Ilocagka M 0CTOMUYMBOCTDH CY/IHA NPHU 3ATOIJIEHUH OTCeKa. PacueTHbIe TA0 UIIBI
Heab npakTH4ecKoro 3aHATHS:
- 3aHATHE HANIPABJICHHO HAa (HOPMUPOBAHUE KOMIIETEHITNN;
- 3aKperyieHue, yriyolIeHne TEOPETHUECKUX 3HAHUH MPU U3YUEHUU CBAPHBIX COCIMHEHUH;
- pPa3BUTHE HABBIKA CAMOCTOSITEIHHON JIEATETLHOCTH MPU MTPOBEACHUHN OOITUX MUCTIBITAHUNA
Ha HEMPOHHUIIAEMOCTh U TePMETUYHOCTH, HABBIKOB TI0 UCIIOJI30BAHUIO IPHOOPOB U
WHCTPYMEHTOB MaJioi MexaHn3annunOO0yJaronuics 10JKeH
YMETh:

— NpUMEHTHh HH(OpMaLHIO 00 OCTOWYUBOCTHU CyJIHA, IUarpaMMax, yCTpocTBax
3HATh:
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— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CyIHA
OcBauBarotcs ymenus u 3HaHus B coorBeTcTBUU ¢ PI'OC CIIO: OK 01 — OK 02, OK 04 — OK
06, OK—-091IK 2.2

Bpems BbIOTHEHHA: 2 aKaIeMUYECKHUX yaca

Copaeprxanue padoThl, AJITOPUTM BBIIIOJIHEHHSA:

Llenbto naHHO pabOTHI ABIISETCS MOTyYEeHUE 00YUYAIOIIMMHUCS OOIIUX CBEeIEHUN 00
OCTOMYMBOCTH CYZIOB U METOJIUKE €€ KOHTPOJIS B IIPOLIECCE IKCILTyaTalluU Cy10B.

Pacuer apapuiiHOM MOCAAKH U OCTOHYHUBOCTH

Ycii0BHBIC 0003HAYECHHS

A - 00beMHOE BOJJOM3MEIIECHNE HEMOBPEXKICHHOTO CYAHA;

S - monaae UCXOTHON BaTEpIIMHUM;

Vi - TeopeTrueckuii 00beM 3aTOIIEHHOTO OTCEKa;

V - 00BbeM 3aTOIIIEHHOTO OTCEKAa 10 UCXOHYIO BATEPIUHUIO C YUETOM

ko3 uImeHTa NpOHUIIAEMOCTH;

S - IJIOILa/[b TOBEPXHOCTH BOJIbI B 3aTOIUNIEHHOM OTCEKE (MOTEpsIHHAS

TUIOMIA/Ib BaTEPIUHUN);

S-S - myomIa Ak MOBPEKACHHOW BaTEPIMHUY;

dd - u3mMeHeHHE OCaIKH MMOCTIe 3aTOIUICHHS OTCEKa,

X - abcmmcca eHTpa TSHKECTH TUIoIaau ucxoaHou BJI;

Xn - abcuucca 1eHTpa TSHKECTH TUIOIIA I, MoBpexIeHHoM BJI;

Yf1 - opiMHAaTa LIEHTpa TSHXKECTH IIJIOLIAAH, ToBpexaeHHoH BJI;

XY p, Zp - KOOpAUHATHI IIEHTPA TSHKECTU 3aTOIIEHHOTO OTCEKa;

Xs, Ys - KOOpAMHATHI IIEHTPa TSHKECTH IUIONIaAu, ToTepsiHHoM BJI,

Xe1, Yer - KOOPAMHATHI LIEHTPA BEIMYMHBI TOBPEKICHHOTO CYIHA,

Ix, |,- MOoMeHTBI nHepuu miomanu BJI;

ly1,Ix1 - MOMEHTBI HHEPIIMK NOTEPSHHOM IUIOIIAAN BaTEPIMHUU.

Cnoco0bl pacueTa HeMOTOMJISIEMOCTH

Cnoco0 npuema rpy3sa (cnoco0 nepeMeHHOro BOJIOM3MeEIICHHA).

B 3TOM ciyuae macca BOJbL, ITOCTYNHBIIEW B OTCEK, pACCMAaTPUBAETCS KaK PUHATHIN Ipy3. [Ipu
3TOM U3MEHSAIOTCS: BOJOU3MEILEHNE, KOOPANHATHI IEHTPA TSKECTH U LIEHTPa BEJINYUHB,
norepevHas U MpojobHasi METallEHTPUUECKHE BBICOTHI, CPEIHSS OcaiKa, YIiIbl KpeHa U
muddepenta. OH MpUMeEHsETCs IPU 3aTOIJICHUH OTCEKOB MEPBOl U BTOPO KaTeropHil.
Cnocod uckiioveHus (cnocod NoCTOSTHHOr0 BOJIOU3MeELEeHUs).

B sTom cinydae 00beM BOIbI, TOCTYNUBLIEH B OTCEK, HCKIIIOYAETCS 13 OCHOBHOT'O KOPITyCa
CyJlHa, TaK Kak 00beM KopIlyca MEXAy HauaJbHOUW U aBapUITHON BaTEpIUHUSIMHU pPaBEH
UCKJIIOUEHHOMY 00bEMY, UCXO/sI U3 YCIOBUS paBHOBecHs cyaHa. Takum oOpa3oM o0beM
MOTPYKEHHOI'O KOPITyca CyJHa OCTaeTCsl HEM3MEHHBIM, a BOJAOU3MEIEHUE MOCTOSIHHBIM. [Ipu
ATOM M3MEHsAETCs (popMa NOrPyKEHHOT0 KOPIyca, KOOPAMHATHI IEHTPa BETMUYUHBI U
KOOpJMHATHI [IEHTpa TSHKECTH (€CIM Harpy3Ka Cy/iHa B Ipoliecce aBapuy He U3MEHUIach U Bce
Ipy3bl 3aKPETIEHBI).

OTOT crocol UCTOIb3YeTCs MPH 3aTOIIEHUH OTCEKOB TPEThE KaTeropuu.

O6a cniocoba pacueTa HEMOTOIUIIEMOCTH HE3aBUCUMO OT KaTeTOPUH 3aTOIIEHHBIX OTCEKOB
JAI0T OJJMHAKOBBIE XapaKTEPUCTUKH, XapaKTEPU3YIOLIUE MOJI0KEHHE Cy/IHA TTOCTIE 3aTOMICHUS
OTCEKa: CPEIHIOI0 OCAJIKY, YIIIbI KpeHa U JuddepenTta, ko3hGUiueHTs 0cTOHYnBOCTH
(D+R)h1 =Dhy; (D+R)H; = DH..

Yro xe KacaeTcs Ipyrux BEINYHMH, HAIIPUMEpP, METALlEHTPUUECKHUX BBICOT, TO UX 3HAYECHMSI,
HaliJICHHBIC IByMs pa3HBIMH CIIOCO0aMU, pa3iuuHbl. MeTanieHTpudeckue BoicoThl N1 u Hy,
OIpe/IeTICHHBIE CITIOCOOOM TIEPEMEHHOTO BOJIOU3MEIIICHHS, MEHbILIE METALlEHTPHUYECKHUX BBICOT 2
" H>, HaliieHHBIX CIIOCOOOM IMOCTOSHHOI'O BOJOU3MEILICHNS.

Pacyer aBapuiiHOi IOCAIKU M HAYAJIbHON OCTONYMBOCTH

Pacuer BbINOMHAETCS METOOM MOCTOSSHHOI'O BOJOU3MELIEHUS, TOCKOJIBKY 3aTOTUIEHHBIN OTCEK
OTHOCHUTCS K TPEThel KaTeropuu. B moscHuTensHON 3ancke He0OOXOAUMO BHIYEPTUTH TPU
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CCUCHUS KOpPITyCa CyHA C YKa3aHHUCM 3aTOIIJICHHOI'O OTCCKA C YKa3aHHUEM BCCX HGO6XO,[[I/IMI:IX
pa3MepoB.

Pacuer BLIOTHSIETCS B CJICI[yIOH.[CfI ITOCJICAOBATCIIbHOCTH:

1. OHpC,I[eJ'I}IeTCSI 06’LCM 3aTOIINICHHOI'O OTCCKa IIpH I/ICXO,I[HOI71 0CaJKe C y4€TOM
IMPOHUIACMOCTHU:

V =mV,,=0,98*3104=3041,9 m°

rgc: m - BLI6I/IpaeTC5I B 3aBUCHUMOCTH OT HA3HAUCHHA OTCCKaA (pr3OBOI>'I TaHK, MalllTMHHOC
OT/ICJICHUE U T.I1.)

2. Onpez[en;leTc;I HU3MCHCHUC cpez[Heﬁ OCaKH OT 3aTOIIJICHUS OTCECKa.

oV 30419
=S_s 97372—6302 3300

3. PaccuutsiBatoTcsa koopaunatel L. T. miomany noBpex1IeHHON BaTepIMHUM:
s
Xp =X, — (X, —Xf)m = —1.03 (M)

s
Vo =Y o= —1,35 (m)

Pacuer aBapuiiHOM MOCAaKN U HAYAIBHOW OCTOMYHUBOCTH

Pacuer aBapuiiHO# MOCAAKU U OCTOHYMBOCTH

YciioBHBIE 0003HAYCHUSA

4 - 00beMHO€ BOJOU3MEIIEHUE HETIOBPEXKIECHHOTO CY/IHA;

S - TToIa L CXOMHON BaTCPIIMHIH,

Vr - TeopeTrueckuii 00beM 3aTOIIIEHHOTO OTCEKa;

V - 00beM 3aTOIIICHHOTO OTCEKa M0 UCXOIHYIO BaTEPIMHHIO C YIETOM

ko3 urmeHTa NpoOHUIIAEMOCTH;

S - TUIOIIAh TTOBEPXHOCTHU BOBI B 3aTOINIEHHOM OTCEKE (TOTepsSIHHAS

IJI0IAIb BATEPIIMHUN);

S-S - mIomIaaE MOBPEXKACHHOW BaTePIMHIY;

dd - u3MeHeHHe OCaIKH MMOCIe 3aTOIUICHHS OTCEKa;

Xf - abcrucca 1eHTpa TSKECTH TuIoaan ucxoaHou BJI;

X1 - abcrmcca IeHTpa TsHKeCTH TUIONIau moBpexaeHHoi BJI;

Y1 - opiMHaTa LIEHTpa TSHKECTH IUIOMIAAH MoBpexIeHHoH BJI;

Xp,Y)p, Zp - KOOpAMHATHI IIEHTPA TSHKECTH 3aTOIIEHHOTO OTCEKa;

Xs, Ys - KOOpAMHATHI LEHTPa TSKECTH IIoL[aau norepsiHaoi BJI;

Xer, Yer - KOOPAMHATHI LIEHTPA BETUYHHBI TOBPEXKIEHHOTO CYIHA;

Ix, |,- MOoMeHTbI nHepuH momaau BJI;

ly1,lx1 - MOMEHTBI HHEPLIUY TTOTEPSHHOM TIOMIAIA BAaTEPIUHUH.

O01mme mo10KeHUA

Ornpenenenne aBapuiiHON MOCAAKUA U OCTOMYUBOCTH CYyJIHA MOCJIE 3aTOILIEHUS OJJHOTO WIIN
HECKOJIbKUX BOJIOHETIPOHUIIAEMBIX OTCEKOB HA3bIBAETCSI PACUETOM HETOTOTUISIEMOCTH.

[Ipu 3aToneHnu OIMHOYHBIX OTCEKOB METO/] PacueTa HEMOTOIIIEMOCTH 3aBUCUT OT KaTErOpUH
OTCeKa.

3aTOIIEHHBIE OTCEKU MOJIPA3/IETSAIOTCS HAa TPU OCHOBHBIE KATETOPHUU:

Orcek nepBoii KaTeropuu -MOJHOCTHIO 3aTOIUIEHHBIN He coolIarouiics ¢ 3a00pTHOM BOJOM.
OTH OTCEKH HE UMEIOT CBOOOTHOM MOBEPXHOCTH.

OT1cexk BTOPOii KaTeropuu -3aTOMJICHHBIN YaCTUYHO U HE COOOMIAOMINIACS ¢ 3a00pTHOM BOIOMN.
B HUX ©MEIOTCsI CBOOOTHBIEC TOBEPXHOCTH, OTPUIIATETILHO BIUSIONINE HA OCTOWYMBOCTD Cy/THA.
OTcek TpeTbeil KATeropuu - 3aTOMJICHHBIA YaCTUYHO, COOOIIAIONINNCS ¢ 3a00PTHOM BOJION 1
OTKPBITBIN CBEPXY.

B sTux otcexax o6beM nocrtymnaroiiei BoIbl B POIEcce 3aTOIUICHUS HEPEPHIBHO
YBEJIMYUBACTCS 10 YCTAHOBIICHUS BATEPIUHUH paBHOBECHS. B HUX Takke UMEIOTCS CBOOOTHBIC
MTOBEPXHOCTH.
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Hanbonee onacHbIM ¢ TOUKH 3peHHs aBapUITHOM MOCAJKU M OCTOMYMBOCTH Cy/IHA TOCIIE aBapuu
ABJIAETCS OTCEK TPETbEU KaTerOpuu.

Kamezopuu 3amannueaemvix omcexoe

Crnoco0bl pacueTa HeMOTOIIAEMOCTH

Cnoco0 npuema rpysa (cnoco0 nepeMeHHOro BoJA0M3MeIIeHUs).

BstoM cimydae Macca BOJbL, IOCTYNMBIIEH B OTCEK, paCCMAaTPUBAETCs KaK PUHATHIN Ipy3. [Ipu
3TOM U3MEHSIIOTCS: BOJOU3MEIEHNE, KOOPIMHATHI LIECHTPA TAKECTU U LEHTPA BEJIMYNHBI,
IIONEPEYHast ¥ IIPOJOJIbHAS METALIEHTPUUECKHUE BBICOTHI, CPENIHSA OCaJlKa, YIilbl KpeHa U
muddepenta. OH NpuMEHsIETCS MPU 3aTOIMIEHUU OTCEKOB IIEPBOM M BTOPOU KaTEropHil.
Crnoco6 nckivenus (cnocod NoCTOSTHHOT0 BOJIOU3MeEILeHUsT).

B sToMm ciyyae 06beM BOJIbI, TOCTYNHUBILEH B OTCEK, UCKIIOYAETCSI U3 OCHOBHOI'O KOpITyca
CyAHA, TaK KaK 00beM KOpIyca MEX1y Ha4albHOW M aBapHIHOM BaTEPIMHUAMU PaBEH
UCKITIOYEHHOMY 00beMY, UCXO/I U3 YCIOBUS paBHOBecHs cynHa. Takum o0pa3zoM o0beM
MOTPYKEHHOT'O KOPILyca Cy/JHa OCTAETCsI HEU3MEHHBIM, a BOJOU3MEILEHUE NOCTOSIHHBIM. [Ipu
3TOM U3MEHseTcs (hopMa MOTPYKEHHOTO KOPIYyCca, KOOPAUHATHI IEHTPA BETUYUHBI U
KOOpJMHATHI LIEHTPA TSHKECTH (E€CIM Harpy3Ka CyiHa B IIPOLIECcCe aBapUU HE U3MEHUIIACh U BCE
Ipy3bl 3aKPETLICHBI).

OTOT c110CcO0 UCTONb3YETCs IPU 3aTOIVIEHUN OTCEKOB TPEThEW KaTeropuu.

O6a criocoba pacuera HEMOTOIUISIEMOCTH HE3aBUCHUMO OT KaTETOPUH 3aTOIICHHBIX OTCEKOB
JIal0T OJJUHAKOBBIE XapaKTEPUCTUKH, XapaKTEPU3YIOLIUE MTOJI0KEHHUE Cy/IHA TIOCIIE 3aTOMICHUS
OTCEKa: CPEIHIOI0 0CAJIKy, YIJbl KpeHa u quddepenTa, KodhGUIueHTh 0OCTONYUBOCTH
(D+R)hy =Dhy; (D+R)H; = DH..

Uro e Kacaercs Ipyrux BEIUYHMH, HAIPUMEP METAEHTPUUYECKUX BBICOT, TO UX 3HAUEHUS,
HaliJICHHBIC IByMsl pa3HBIMH CIIOCO0aMH, pa3iuuHbl. MeTaneHTpuieckue BoicoThl N1 1 H,
OMpeJIeNICHHBIE CIIOCOOOM MEPEMEHHOTO BOJOM3MEILICHNUS, MCHBIIIE METAIICHTPHUYECKUX BBICOT N2
" H>, HalIeHHBIX CIIOCOOOM IIOCTOSIHHOI'O BOJIOU3MEIICHUS.

Pacyer aBapuiiHO# MOCAAKH M HAYAJIBHON OCTONYMBOCTH

Pacuer BbIONTHAETCS METOOM MTOCTOSSHHOTO BOJIOU3MEILIEHHUS, TOCKOJIBbKY 3aTOIJIEHHBIN OTCEK
OTHOCHUTCS K TpeTbell KaTeropuu. B mosicHUTENbHOM 3an1ucke He00X0AUMO BBIUEPTUTH TPH
CEUeHUs KOpITyca CyJHa C YKa3aHHWEM 3aTOINIEHHOI0 OTCEKa C yKa3aHUEM BCEX HEOOXOIUMBIX
pa3Mepos.

Pacuer BbInonHSAETCS B ClieAyIOLIEH MOCIEe10BAaTEIbHOCTH:

1. Onpenensiercs 00bEM 3aTOMJICHHOTO OTCEKA MIPU UCXOJIHON OCAIKE C yUETOM
MIPOHULIAEMOCTH

V=mV,=0,98*3104=3041,9 u®

I7ie: m - BBIOUpAeTcsl B 3aBUCUMOCTH OT Ha3HAYEHUS OTceKa (TPy30BOM TaHK, MAIIMHHOE
OTJICJICHUE U T.I1.)

2. OHpe,Z[CJ'IHCTC}I U3MCHCHUC CpCI[HGﬁ OCaaKH OT 3aTOIINICHUA OTCCKaA:

a_ V30419
=S_s 97372-6302 3300

3. PaccuntriBaroTcs KOOPAWHATBI ]_IT iomaan HOBpG)KI[E:HHOfI BaTCPJIMHUU:
5
Xp = Xp— (X, —Xf)s — = —1.03 ()
s
Voo =Y o= —1,35 (m)
4. PacCUMTBIBAIOTCS MOMEHTHI MHEPIIMH TUIOIIAIN TIOBPEKICHHON BaTEPIIMHHN:
. 5
I, =1,—1,— s¥: (1 + ﬁ) = 1414530

L=l —1, —s(X,— %) (1+ ﬁ) = 40320881
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rue: Iy, ly,S - caumarores ¢ KOTY no ucxoaHoit ocanke;

Ix 4 ly - pACCYMTBIBAIOTCS IS 3aTOIICHHOTO OTCEKa IO TUIOIIAM CBOOOIHOM TTOBEPXHOCTH BOJIbI
B OTCEKE.

Ecau na KOTY orcyretBytor Ix (ix), ly (Iy), TO X MOXHO paccyMTaTh M0 MPUOIMIKCHHON
dhopmyre:

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

ly = BL3/12=50057036 m*; iy = 56014 m*.

5.PaccunThIBAOTCS MOMEPEYHBI U MPOIOJIbHBIA METALICHTPHUUYCSCKHUE PAJNYChI CY/IHA TTOCIIE
3aTOIICHHSI OTCEKA:

r. = Iy /V=15,46;

R1 = ly1/V=449,6.

6. PaccunThIBaeTCS H3MEHEHHUE MOMEPEYHOrO M MPOI0JIBHOI0 METAEHTPHYECKOTO PAIMYCOB:
dr=r1—r=2,75m;

Pacuer aBapuiiHOI MOCaKN U HAYAJIBHOW OCTOMYHUBOCTH

Pacuer aBapuiiHOM MOCAAKN U HAYAJIbHON OCTOMYMBOCTH

Pacuer BbINONIHAETCSI METOIOM TTOCTOSIHHOTO BOJIOM3MEIIEHHUS, TOCKOJIBKY 3aTOTUICHHBIA OTCEK
OTHOCHTCS K TpeTheil KaTeropuu. B mosicHuTenpHON 3arrcke He0O0X0IMMO BBIYEPTUTH TPU
CEYCHHS KOpITyca CyJHa C YKa3aHHWEM 3aTOIIEHHOTO OTCEKa C YKa3aHUEM BCEX HEOOXOIMMBIX
pa3MepoB.

Pacuer BeinosHsAETCS B CHEAYIOIIEN MTOCIEN0BATEIBHOCTH:

1. Onpenensiercs 00beM 3aTOIIIEHHOTO OTCEKA MPU UCXOAHON 0CaKe C YIEeTOM
MIPOHUIIAEMOCTH:

V =mV,=0,98*3104=3041,9 m*

rJie: M - BEIOUpAETCs B 3aBUCUMOCTH OT HAa3HAYCHUS OTCEKa (TPY30BOM TaHK, MATUHHOE
OTJIEJICHHE U T.I1.)

2. OHpCHCHHCTCH U3MCHCHUC CpCI[HCﬁ OCaaKH OT 3aTOIINICHUA OTCCKaA:

o V30419
=S_s 97372-6302 3300

3. PaccunTheIBaroTCS KOOPAWHATLL ]_[T iomaigun HOBpC)K)ICHHOﬁ BaTCPJIMHUU:
=
Xp = X — (X, —Jerf)E = —1.03 (M)

5
Yy = =¥, z— = —1,35 (W)
4. PacCUMTHIBAIOTCSI MOMEHTHI HHEPIIUH TUTOMIAIN TIOBPEIKICHHON BATCPIHHUH:
Loy =L, — i, — s¥2(1 +5f5) = 1414539

2 5

s = I, — iy = s(X. — X;) " (1+ ) = 40320881
rae: Iy, ly,S - caumarores ¢ KOTY o mcxoaHO# ocake;
ix ¥ Iy - pACCUMTBIBAFOTCSI IS 3aTOIUICHHOTO OTCEKa IO IUIONIAH CBOOOTHOM MOBEPXHOCTH BOJIBI
B OTCEKe.
Ecm na KOTY orcyrerBytor Ix (ix), ly (ly), TO X MOXKHO paccyuTaTh MO MPUOIMIKSHHON
dbopmyre:
Ix = LB%/12=1696581 m*; ix = 24933 m*;
ly = BL3/12=50057036 m*; iy = 56014 m*.
5.PaccuMTBHIBAIOTCS MOMICPEYHBIN M MPO/I0JIbHBIH METALICHTPUYECKHE PaHyChl CYIHA MOCIE
3aTOIUICHHS OTCEKA:
rn=lu /V:15,46,
R1 = ly1/V=449,6.
6. PaccunThIBaeTCS M3MEHEHHE TOTMIEPEYHOTO U MPOIOIBHOIO METAIICHTPHUYESCKOTO PAIYCOB:
dr=r1—r=2,75m;
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dR= R1 — R=106,2 m.
rae I u R caumarotes ¢ KOTY o ucxoaHoM ocagke Wil pacCUUTHIBAIOTCS TTO MTPUOJIMIKEHHON

dbopmyre.

7. PaCCLH/ITBIBaeTCSI N3MCHCHUC aIlIlJIMKAThI HeHTpa BCJIIMYMHBEI ITOCJIC 3aTOIIJICHUS OTCCKA.:
dZ ¢ = - (M/D)(Z: - d - dd/2)=0,18
8. PaccuutsiBaeTcs U3MeHEHUE MCTALUCHTPHUYCCKUX BBICOT ITOCJIC 3aTOIIJICHUSA OTCCKA:
dh =dZ. + dr=2,98 m;
dH =dZc + dR=106,38 m.
9. PaccunThIBacTCs U3MEHEHHE yriia KpeHa u auddepenra:
60 = — (14 ——) = 0,05°
Ah+on)\ TSs—s/
m(x, — X¢) s

8 = —-E—L2(14+ —)=0,004°

Y =aE—om U Ts s

10.PaccunThIBaroTCs OCaJKH HOCOM H KOpMOﬁ ITI0CJIC 3aTOINNICHUA OTCCKa:

L
d,=d+dd+ (E - xfl) §1p = 13,23 (m)

L
d, =d+6&d— (E —xfl)a*;a = 12,29 ()

K

Oo6opynoBanme:

WHCTpYMEHTHI B TPHOOPHI MaJIO MeXaHU3AIHH

TpeOoBaHus K 0TYETY 10 MPAKTHYECKOM padore:

Kak nepepacrpenenstorcst CHilbl NOJAEpKaHUS IIPH ONIAJaHUN KOPITyca Cy/iHa Ha BOJIHY?
Kak moxHO n3bexath nporuda uiam neperuda Kopryca Cy/iHa U clieMuHra?

Kputepun ouennBanus:

«2» - NOMYIIIEHBI CYIIECTBEHHBIC OITMOKH, TTOKA3aBIIINE, YTO KYPCAHT HE BIAJCET
00s13aTeNbHBIMH 3HAHUSIMU T10 TAaHHOM TeMe B TIOJTHOM Mepe; paboTa mokaszaa MmojHoe
OTCYTCTBHE Y y4alllerocs 00s13aTeNIbHbIX 3HAHUN U YMEHUH 110 TPOBEPSEMO TEME.

«3» - gomyIiieHsl 0oJiee OJJHOM OMMOKY W JBYX-TPEX HEI0YETOB B BBIKJIAKAX WU
porpaMMme, HO KypCaHT BiaJieeT 0053aTeIbHbIMU YMEHUSIMH I10 IPOBEPSIEMOI TEME.

«4» - paboTa BHITIOTHEHA MOJTHOCTHIO, HO 000CHOBAaHHUS IIAroB PEUICHHs HEIOCTATOUHBI (ECIH
yMeHHE 000CHOBBIBAThH PACCYKJIEHUS HE SIBISUIOCH CIIEUaIbHBIM OOBEKTOM ITPOBEPKU

«5» - paboTa BHIMOTHEHA MOJTHOCTHIO, B TEOPETUYECKUX BBIKIIATKAX U PEIICHUSX HET MpoOeoB
1 OMHUOOK, B TEKCTE MPOTPAMMBI HET CHHTAKCUYECKHUX OMIMOOK (BO3MOKHBI OJTHA-IBE
pa3MyHble HETOYHOCTH, OITUCKH, HE SIBJIAIOIINECS CIIEICTBUEM HE3HAHUS UM HEITOHUMaHUS
yueOHOro Marepuasa

Cnmcok HCnoJIb3yeMoil JIuTepaTypbl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB u
Ip.;1oA 001, pen. n-pa TexH. Hayk, pod. C.1O, Pa3Bo3zosa. — CII6.: M3xarenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.



53

Pemenne:
Ilpn paHHOM HEpeKaulBaHUU Oa/UlacTa HM3MEHSICTCSl €I0  HEHTP TSDKECTH
OTHOCHUTEIBHO OCHOBHON IuiockocTu. Ompenenum zl U z2 — aniiumkatbl 1T

Oaxmacta A0 | IIocJIC IEPCKAUK B MUCTCPHEI.
z1= Mz _86%1,11+222%447=64%0,64 =3 (3 M

A 372
72— Mz 336%8,67+36*%176 — g y
A 372

WM3menenne MB
oh =-m (z2-z1)/ A=-372(8-3.03)/9400 =-0,196 m

2. PaccMOTpuM niepeMeIEHUE Ha CyTHE TPYy3a BECOM p B IIONEPEYHO — FTOPU30HTAIBHOM
HAaIpaBJICHUH K ITpaBoMy 00pTy Ha pacctosiHue l,. Takoe mepemereHre rpy3a BEI30BET KPEH U
cmemenue L. T. cynna B HanpaBiieHuy, NapajjieIbHOM JIMHUY IIEPEMEILECHUS IPy3a p.
Hauanpnas nonepedHas OCTOMYMBOCTD IPU TOM HE U3MEHHUTCH, T. K. amumkatel L.B. u II.T., a
TaK)K€ METALICHTPUYECKUN painiyC U METAalCHTPUYECKas BBICOTA HE I10JIy4aT HUKAKOIO
npupanienus. Cuia TspKeCTH CyHa, puiiokeHHas B HoBoM L. T., u cuina noxaepxanus,
npusioxeHHas B HoBoM LI.B., OyayT neficTBoBaTh 10 OJJHOM BepTHKAIIH, IEPIEHIUKYISIPHO

HOBOH BaTepJIMHUU B1/11.
=1

=4
—
R N1

CyzaHo npu 3TOM IIPUHUMAET HOBOE TOJI0’KEHUE PaBHOBECHS, HAKPEHUBILIUCH Ha YTOJI KpEHa.
U3MEHEHUE OCTOMYUBOCTHU CYJHA OT IPUEMA WU CHATHUS
(PACXOJOBAHUA) I'PY30B.

ITocne mpuema rpysa BogousmenieHue cyasa crano D1 =D + P, a ocagka

T1=T + AT. IIpu npueme rpy3a MEHSIOT IIOJIOKEHUE BCE TPU TOUKH, XaPAKTEPU3YIOLIUE
MONEPEUYHYI0 OCTOMYMBOCTD; LIEHTP BEJIMYMHBI — U3-3a U3MEHEHHUs OCaJKU Cy/Ha, a,
CJIeIOBAaTENbHO, U (POPMBI MOTPY>KEHHOTO B BOJly 00beMa KOpIlyca CyJHa; LEHTP TSHKECTH —
BCJICJICTBUE U3MEHEHUS HAIPY3KU CYJIHA, a IIONEPEYHBII METALICHTP — BCIEACTBUE U3MEHEHUS
(GbOopMBbI IJIOLIAAN BaTEPIIMHUN U 00beMa, OTPYKEHHON B BOAY YaCTH KOpITyca Cy/Ha.

Za
Bim | 1G ip
BN v 7 /7 3 aT
TC AV T
D’ X
0

Puc. 6. I3mMeHeHne 0CTOMYMBOCTH CyAHA OT MIpUEMa UM CHATHUS (PAaCXOA0BaHUS) TPY30B.
MerarieHTprudecKkas BpICOTa, XapaKTepPU3YIOIias OCTOMYUBOCTh CYHA, BCJIECICTBHE BCEX
Ha3BaHHBIX MPUYHH, TOJTYYHUT CIEIYIOLIEEe U3MEHEHUE!
Ah=P/(D+P)*(T+AT/2-h-2Zp)

h'=h+Ah=h+P/(D+P)*(T+AT/2-h-2Zp)

3/1ech 3HaK IUTIOC COOTBETCTBYET MPHUEMY T'Py3a, 3HAK MHUHYC — €T0 CHATHIO (PaCX0J0OBAHUIO).
4) BJIUSTHUE HA OCTOMYMBOCTD CYJIHA TIOJABEIIIEHHBIX IT'PY30B,
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Hanuune Ha cyqHe NOABEIIEHHOTO Ipy3a MPUBOIUT K YMEHBIIECHUIO UCXOAHOU
METALCHTPUYECKON BBICOTHI, a, CJI€A0BAaTENbHO, K YMEHBIICHUIO BOCCTAHABIUBAIOILETO
MOMEHTA.

/_\L Mkp
M"’/_z 2.2 —\AMKD
r‘: 1z

T o

Puc. 7. BnusiHue Ha OCTOWYMBOCTD Cy/IHA ITOJBELUICHHBIX IPY30B.

Takoe nepemenieHne rpysa, Kak 3T0 BUAHO U3 PUCYHKA, CO3JAET JOTOJHUTEIbHBIA KPEHAUN
MOMEHT:

AMkp=P-lz-sin0,

rie |z — Bo3BbIlIeHHE TOYKHM TO/IBECA HaJl TIepBOHAYaIbHBIM mojioxkenuem L. T. rpysa.
Tak Kak ’TOT MOMEHT JEUCTBYET B CTOPOHY KpPEHA, TO BOCCTAHABIIMBAIOIIMNA MOMEHT
ymenbaercs: M'0 = MO — AMkp. [Tockoneky MO =D' - h - sin 0 , To
M'0=D"'-h-sin0-P-lz-sin0

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

Ecnu BeIpa3uTh Maccy mojBeIeHHOTO Tpy3a U BOJOU3MEIIEHNE B TOHHAX, TO MOMpPaBKa K
METaIleHTPUYECKOW BBICOTE Ha BIMSHUE MOJBEIICHHOTO Tpy3a OyIeT:

Ah=-(P-12)/D

O6opynoBanmue:

HHCTpyMEHTHI ¥ MPUOOPHI MAIOK MEXaHU3AIUH

TpeGoBanus k 0TYETY N0 NPAKTHYECKOi padore:

Kak mepepacrnpenenstoTcst CHIIbI MOJACPKaHUs IPH TMOMAJaHUK KOPITyca CyJHa Ha BOJHY?
Kax MmoxxHO n36€xath nporuda uim neperunda Kopryca Cy/iHa U CJIeMUuHTa?

Kpurepun onenuBanus:

«2» - IOTIyIIEHBI CYIIECTBEHHBIE ONIMOKH, IIOKa3aBIINe, YTO KYpCaHT HE BIajeeT
00s3aTeNbHBIMH 3HAHUSIMU T10 TAaHHOM TeMe B TIOJTHOM Mepe; paboTa mokaszaa MmojHoe
OTCYTCTBHE Y y4alllerocs 00s13aTeNIbHbIX 3HAHUN U YMEHUH 110 TPOBEPSEMO TEME.

«3» - gomyIiieHsl 0oJiee OJJHOM OMMOKY WM JBYX-TPEX HEI0YETOB B BHIKJIAKAX WU
porpaMMme, HO KypCaHT BiaJieeT 0053aTelbHbIMU YMEHUSIMH IO MIPOBEPSIEMOI TEME.

«4» - paboTa BHITIOTHEHA MMOTHOCTHIO, HO 000CHOBAHHUS IIArOB PEUICHHS HEIOCTATOYHBI (eCIH
yMeHHE 000CHOBBIBATH PACCYKJIEHUS HE SIBJISUIOCH CTIEUaIbHBIM 00BEKTOM MPOBEPKHU

«5» - paboTa BHIMIOTHEHA MOJTHOCTHIO, B TEOPETUUYECKUX BBIKIIATKAX U PEIICHUSX HET MPOoOEoB
1 OMMHMOO0K, B TEKCTE MPOTPAMMBI HET CHHTAKCUYECKHUX OIMIMOOK (BO3MOKHBI OJTHA-/BE
pa3IrYHbIe HETOYHOCTH, OTIMCKH, HE SBJISIONINECS CIEICTBUEM HE3HAHUS WM HETTOHUMAaHUS
yueOHOro Marepuana

Cnucok ucnosib3yeMo JuTepaTyphbl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB u
Ip.;1oA 001, pen. n-pa TexH. Hayk, pod. C.1O, Pa3Bo3zosa. — CII6.: M3xarenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

IMPAKTUYECKAS PABOTA Ne 13

Tema: OnpenesieHue 0cag0K HOCOM KOPMOM NPH MPOI0JbHOM NepeMelleHu: rpys3a.
OmnpenesieHne 0caIOK HOCOM U KOPMOM NP N3MEHEHNH HATPY3KH Cy/IHA.
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Lles b NPAKTHYECKOT0 3AHATHS
— 3aHATHE HAIPaBJIEHHO HAa (OPMUPOBAHNE KOMIIETEHIIHIA;
— 3aKperieHue, yriryOJIeHrne TeOpEeTHUECKUX 3HaHUH MPH U3YYE€HUH CBAPHBIX COCAMHEHU;
— pa3BUTHE HABBIKU CAMOCTOSTEIbHON JESTeIbHOCTH TP MPOBEAECHUN OOIINX UCTIBITAHUI
Ha HEMPOHMIIAEMOCTb U FEPMETUYHOCTh, HABBIKOB 110 UCII0JI30BAHUIO TPUOOPOB U
MHCTPYMEHTOB Majoi MeXaHU3aIlH
OO0yYaroIMICs T0JDKCH
YMETh:

— TPUMEHSTHh HHPOPMALIUIO 00 OCTOWYMBOCTH CyJHA, AMArpaMMax, YCTPOHCTBaX
3HATh:

— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI Cy/IHA
OcBauBarotcs ymenus u 3HaHus1 B coorBeTcTBUU ¢ PI'OC CIIO: OK 01 — OK 02, OK 04 — OK
06, OK—-09 11K 2.2.
Bpemsi BbINoOJIHEHHS: 2 aKaJIeMUYECKUX Yaca
Conep:xanue padoThl, AJITOPUTM BHINOJTHEHUS:
L{enbto naHHOi pabOTHI ABISAETCS MOTyYEHHE 00YJarOIIUMHUCS 001X CBEIEHUN 00
OCTOMYMBOCTH CYJIOB U METOJIUKE €€ KOHTPOJIS B IIPOLIECCE IKCILTyaTauuu cyaoB. [lomumo
3TOr0, KypCaHThl (CTYIEHTHI) JOJDKHBI HAYYHTHCS PACCUMTHIBATH MOCAAKY CyAHA MPH
NepeMELICHUH WU IIPUEME IPY30B Ha CY/IHO.
B skcmnmyaranuu cyqHa 4acTo BOSHMKAeT HEOOXOIMMOCTh ONPE/ICIICHUs OCaIKU CyIHA, €CITU
M3BECTHA Macca CyaHa (MaccoBOE BOJIOM3MEIICHHE), HIIH HEOOXOAUMO OTIPEICIUTH MacCOBOE
BOJIOM3MeIIEHNE (MAcCy) CyaHa, €CIIM U3BECTHA OCa/IKa CYy/HA.
OTH 3aja4d MOXKHO pelIaTh ¢ IOMOUIbIO0 KPUBBIX 3JIEMEHTOB TEOPETUUECKOI0 YepTexa
(TUApOCTaTUYECKUX KPUBBIX) (pUC. 7) WK TPy30BOi HIKaibI (puc.8).
OTH JOKYMEHTHI pa3pabOTaHbl /1J1s TIOJIOKEHUS Cy/JHA Ha POBHBIN KWib 0€3 KpeHa u nporuba. B
peasbHBIX YCIOBUAX CYIHO MOUTH Bcerza uMeeT 1updepeHT u u3rud, moaToMmy HeoOXoIuMo
BBOJUTH COOTBETCTBYIOLIUE MTOMPABKHU.
Ha KpuBBIX 3J1IeMEHTaX TEOPETUUECKOT0 YepTerka H300pakeHa 3aBUCUMOCTh BOJJOU3MEIICHUS
CyJIHa OT OCaJKU U APYTrue XapaKTepUCTUKH MOABOJHON yacTu cynHa. CienoBaTelbHO, 3Has
0CaJIKy MOYKHO OIIPEJENIUTH BOAOU3MEIIEHUE UITH, 3Hasl BOJOM3MEIIECHHE, ONIPENEIUTD OCAAKY
(puc.7). Cnenyetr OTMETUTD, YTO B MPAKTUYECKUX pacuéTax HE0OOXOIMMO HCIIONIb30BaTh KPUBbIE
C Y4ETOM BBICTYHAIOLIMX YaCTEM.
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Badouymengence, 1

CaHTnMeTpsl

[Tpu ucnosnb30BaHUY TPY30BOH MIKAIBI (PHC.8) MJIs1 OTpeIeTICHUST BOJOU3MEIICHUS CIeTyeT
OTJIOKHUTH OCAJKY IO LIKaJEe 0CaZA0K, YEPE3 ATY TOUKY IPOBECTU FOPUOHTAIIb 10 IEPECECUEHUS C

BEPTUKAIIBIO, TIPOBEJICHHOM Yepe3 (PaKkTUUECKYIO MIIOTHOCT. TouKa MepeceueHus dSTUX JIMHAN
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OHpeI[eHHeT BOAOU3MCIICHUC 110 IIKAJIC. ECHI/I HCO6XOI[I/IMO OHpeI[eHI/ITB OCEI,Z[Ky I10
BOJOU3MCIICHUIO, TO CHeﬂyeT ﬂeﬁCTBOBaTB B O6paTHOM HOprI[Ke.

Ecnu ¢akTryeckas mioTHOCTh 3a00PTHOM BOJIBI HE COBIAAACT C PACUETHOM IIOTHOCTHIO
KPHUBBIX JIEMEHTOB TEOPETHUECKOTO YEPTEIKA MIIH TPY30BOM IIKaIIbI (TIpU CTapoii popme), TO
(_:He,uyeT BBOJIUTH HOHpaBKy Ha NJIOTHOCTD.

” £y P

DHH:DO plu Y(:|.2),
rae: Do - BogousmeleHue no yeprexy (mkanie),

Pu - HCTHHHAIA IIJIOTHOCTD 3a60pTHOfI BOJHI,

Au - IIOTHOCTB, IPUHATAS IPH PACUETE TUIPOCTATHIECKUX KPHBBIX HIIH TPY30BOi IIKAJIBI.
ITonpaska /1 yuéTta n3rubda cyjHa (monpaBKa Ha U3rud).
Dusr=0,74*qQ*f; f=(Ts-Tep- (l-1)*d/2/L)* 100 (13)

rje: ( — 4ucio TOHH Ha | cM ocaaku,
f — mporu6 B cM,

T, — ocaaka Ha MUJEINE,

Teop=(Tu-T)/2,

d — muddepenr,

|, — paccTosiHME HOCOBBIX MapOK OCAI0K JI0 HOCOBOTO TMEPICHANKYIIPA,

|« — paccTosiHEE KOPMOBBIX MapOK 0CA0K JI0 KOPMOBOI'O MEPIICHIUKYJISPA.

ITonpaska Ha muddepent cyana:

™ Dup=100%q(x+0,5* AM/q)*d/L (14),
rze: Xs - abcipcea IeHTpa TSHKECTH IUIONIAId BaTePIIMHIH (C KPUBBIX 3JICMEHTOB
TEOPETUYECKOTO YePTexka — 10 OCATKE),

™ M=M(Ts)-M(TK) - pa3HOCTb MOMEHTOB 1 depeHTYIONNX Ha OJTUH CAHTUMETP MPU
ocankax Ta u Tk.

Tak Kak MapKku 0CcaJIoK B HOCY U KOpMe OOBIYHO HE COBIAJAIOT C HOCOBBIM U KOPMOBBIM
MEPIICHIUKYIIIPAMH, YTO TIPUBOJIUT K TIOTPEITHOCTH B ONPEACIICHUN CPEIHEH OCAIKH, BBOTUTCS
norpaBka Ha 00BOBI HOCOBOM KOPMOBON OKOHEYHOCTH:

NPHAGHKENUE |

™ Doss=50%q*(l,~1.)*d/L (15).
3. 9.lnarpamMma 0cajjoK HOCOM U KOPMOH.

Puc. 8 I'py3oBas mxkana
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000 - 50000~ 30000~ a0 30000 - 200

Puc. 9. Jluarpamma ocaiok HOCOM U KOPMOI

Jlns onpenenienrs napaMeTpoB MOCAIKHM CyHA Ha KOOPAMHATHBIX OCSIX OTKIaasBatoT D u My,,
paccurTaHbIC MO TAOJIHIIC HATPY3KH CyTHA, YepPe3 MOMyUYSeHHBIC TOUKH ITPOBOISAT MPSMBIC,
napasuieIbHbIe COOTBETCTBYIOIIUM OCSIM. TOUKa repeceueHus 3TUX MPSIMbIX COOTBETCTBYET
paccMarpuBaeMoi Harpyske cynHa. OLeHuBas oJI0KEHUE 3TOW TOYKH OTHOCUTEIHHO
OJIKANIINX KPUBBIX MOCTOSHHBIX OCAI0K HOCOM M KOPMOM, OmpeziesnisieM 0caKy HOCOM U
KOpPMOIi cyaHa. JluarpaMma 06BIYHO HOCTPOEHA ISl IIIOTHOCTH 3a00pTHOM Bozsl 1,0251/M°.
Eciu (akTHIecKas IIOTHOCTD 3a60pTHOMN Bogbl X, OTIIMYAETCS OT IIOTHOCTH, ISt KOTOPOIt
noctpoena guarpamma © 5, To pPEKOMEHIyeTCsl BXOAUTD B quarpammy ¢ Dy=D* PP u
M=M,c* P of P u

C HOMOIIIBIO AUArpaMMbl MOKHO orpeaeauts D, My (Xg=Mx/D), eciu usBectsbl T, u Ty (
oOpaTHas 3a/1aya).

3anacom ocmoiiuueocmu Ha3b16AEMCA CIMENEHDb 3AUUUEHHOCIMU NIABYYE20 CPEOCMEa Om
ONPOKUObIGAHUA.

B 3aBHCHMMOCTH OT IJIOCKOCTH HAKJIIOHEHUS Pa3IMYaoT NONEPEYHYI0 OCTOMYMUBOCTD MPU KPEHE U
MIPOJIOJIBHYIO OCTOMYUBOCTH Mpu TudPepenre.

B 3aBucumocTy OT BeTMYMHBI HAKIIOHEHHS Pa3IN4al0T OCTOMYMBOCTH HA MAJIbIX yIIax
HaKJIOHEHUs (HAaYaJIbHYI0 OCTOMYMBOCTH) U OCTOMYMBOCTh Ha OOJIBIIIUX yriiaX HAKIOHEHUS.

B 3aBucumocTu ot Xxapakrepa JeHCTBYIOIIUX CHII PA3IMYalOT CTATUYECKYIO i TUHAMHYECKYIO
OCTOMYUBOCTb.

Cmamuueckasa ocmou4ugoCcmy — paccCMaTPUBACTCA MIPU ACHCTBUU CTATUYECKUX CHUII, TO €CTh
MIPUJIOKEHHAs CUJIa HE U3MEHSIETCSI TI0 BeJIMYUHE.

Jlunamuueckan ocmonuueocmsy — paccMaTpUBAETCS MPHU IEHCTBUU U3MEHSIONUXCS (TO €CTh
JTUHAMHUYECKHX ) CUJI, HAIPUMEP, BETPA, BOJTHEHUS MOPS, MOJIBIKKH TPy3a U T. II.
Baxneimmmu pakTopamu, BIUSIONMUME HA OCTOWYHBOCTD, SIBJSIOTCS PACIIOIOKEHHE [IEHTpa
TSOKECTH U IIeHTpa BenmuuHb cynHa (1[B).

PacueT npo1oapHON OCTOMYMBOCTH CyTHA

OCTONYMBOCTH, KOTOPAs MPOSIBISIETCS TIPH MPOAOTBHBIX HAKIOHEHUSX CyJIHA, T. €. IPU
nuddepeHTe, Ha3bIBaCTCS MPOAOJIbHOIA.

ZMfR I

——— ]
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IIpu po0JIBHOM HAaKJIOHEHUU CYJIHA I1a YToJ ¥ BOKPYT nonepeyHoit ocu L. B. nepemecturcs
u3 Touku C B Touky Cl u cuia nojaaepxaHusi, HalpaBJIeHHE KOTOPO HOPMaIbHO K
JEICTBYIOIIEH BaTEPIMHUM, OyJIET IEHCTBOBATH 110/ YIJIOM \ K IEPBOHAYAIILHOMY
HanpaBiieHUI0. Touka nepecedeHus TMHUM IeUCTBUS CUIT TTOAJIEp>KaHus P OECKOHEYHO MajoM
HAKJIOHEHUH B MPOI0JIBHOM IJIOCKOCTH HA3bIBAECTCA MPOAOJIbHBIM MeTalleHTpoM M.

Pannyc kpuBHu3HbBI KpuBOil iepemenienus 1. B. B mpo1071bHOM MIJIOCKOCTH Ha3bIBACTCS
NMPOJA0JIBLHBIM METALEHTPUYECKUM PaanycoM R, KOTOpHIil oripesenseTcst pacCTOSHUEM OT
poAoJibHOro MeTareHTpa 1o L. B.

®opmyna 175 BBIYUCIEHUS TPOI0JIBHOTO METALIEHTPUUECKOT0 paauyca R aHanornyna
MOTIEPEYHOMY METAlEHTPUUYECKOMY Pauycy;

R=IF/V

rae - I[F MoMeHT nHepIuu MmIomaau BaTepIMHUM OTHOCUTENIBHO MOMEePEYHON OCH, IPOXOAsIIen
gepes ee L. T. (rouka F); V - o0beMHOE BOIOM3MENICHHE CYy THA.

[TpononsHOE HAaKIIOHEHHE Cy/THA OyAET MPOJOJIKATHCS 10 T€X MOp, MoKa aredpandeckas cymma
000MX MOMEHTOB HE CTaHET paBHOM HYI0. [lockoabKy 062 MOMEHTa IEHCTBYIOT B
MIPOTUBOIMOJIOKHBIE CTOPOHBI, YCIIOBUE PABHOBECHS MOKHO 3aITUCaTh B BUJIE PABEHCTBA:
Mg = My.

BoccranaBnuBaroomuii MOMEHT B 3TOM city4ae Oyner:

My =D' x GK1 (1)

rae GK1 - miedo 3Toro MOMEHTa, Ha3bIBAEMOE MJIE4OM NMPOA0JIbHON OCTONYNBOCTH.

U3 npsmoyronbHoro tpeyronbauka G M K1 nonyqaem:

GK1 = MG x siny = H x siny (2)Bxoasiias B mocieaHee Boipakenue Bennunaa MG = H
orpezesnsieT BO3BbIllIeHNE IpoaoiabHoro MeraneHTpa Haja L. T. cynna u Ha3biBaeTcs
NMPoA0JIbHOI MeTaneHTpUYecKoii BbicoTol.[loacraBuB Beipakenue (2) B hopmyny (1),
HOJIyYUM:

My =D' x H x siny (3)

O6opynoBanmue:

WHCTpyMEHTHI ¥ MPUOOPHI MATON MEXaHU3AINH

TpeGoBanus k 0TYETY 110 NPAKTHUYECKO# padore:

Kak nepepacnpenenstorcs cuiibl MOAAEpKaHus PU MONaJaHUH KOPITyca Cy/IHa Ha BOJIHY?
Kax MmoxxHO n36€xath nporuda uim neperuda Kopryca Cy/iHa U CJIeMuHTa?

Kpurepun onenuBanus:

«2» - MOMYIIIEHBI CYNIECTBEHHBIE OITMOKH, TTOKA3aBIINE, YTO KyPCAHT HE BIAJCET
00s13aTeNpHBIMH 3HAHUSIMU T10 IAaHHOM TeMe B TIOJTHOM Mepe; paboTa mokaszaa MmojHoe
OTCYTCTBHE Y y4alllerocs 00s13aTeNIbHbIX 3HAHUN U YMEHUH 110 TPOBEPSEMO TEME.

«3» - gomyIiieHsl 0oJiee OJJHOM OMMOKY W JBYX-TPEX HEI0YETOB B BHIKJIAKAX HIIU
porpaMMme, HO KypCaHT BiaJieeT 0053aTelbHbIMU YMEHUSIMH I10 MPOBEPSIEMOI TEME.

«4» - paboTa BHITIOTHEHA MMOTHOCTHIO, HO 000CHOBAHUS IIAr0B PEUICHHS HEIOCTATOYHBI (ECIH
yMeHHE 000CHOBBIBATH PACCYKJIEHUS HE SIBISUIOCH CTIEUaIbHBIM OOBEKTOM MPOBEPKU

«5» - paboTa BHINIOTHEHA MOJTHOCTHIO, B TEOPETUUECKUX BBIKJIAJKAX U PEIICHUSX HET IPOOeToB
1 OMHMOO0K, B TEKCTE MPOTPAMMBI HET CHHTAKCUYECKHUX OMMOOK (BO3MOKHBI OJTHA-/BE
pa3uyHble HETOYHOCTH, OITUCKH, HE SIBJIAIOIINECS CIIEICTBUEM HE3HAHUS UM HETOHUMAaHUS
yueOHOro Marepuana

Cnmcok UCnoJib3yemMoil JIuTepaTypbl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB u
Ip.;1oA 001, pen. n-pa TexH. Hayk, pod. C.1O, Pa3Bo3zosa. — CII6.: M3xarenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.
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4.2. 3apanus I NPOMEKYTOYHOM aTTeCTALIUH

ITEPEYEHD
BOIIPOCOB JUIsI IOATOTOBKH K 3K3aMEHY 10 y4eOHOI
nucuuruinHe OI1.05 Teopust 1 ycTpoiCTBO cyaHa
111 00yYaroIUXCs MO CHeNUATbHOCTH
26.02.05 Dkcrutyaraius CyJ0BbIX SHEPTE€TUYECKUX YCTAaHOBOK
Knaccudukanus cynos.
ApPXUTEKTYPHO-KOHCTPYKTUBHBIE TUIIBI CY/I0B.
DKCIUTyaTalluOHHbIE KAaYeCTBA CYy/IHA.
Cuiibl IEUCTBYIOLIME HA KOPITYC CYyJIHA.
OOm1ast 1 MecTHasi MPOYHOCTb.
Cucrembl Habopa KopITyca CyaHa.
OO01mast KOHCTPYKITUS KOpITyca.
KoHcTpykins HOCOBBIX U KOPMOBBIX OKOHEUHOCTEW, KOHCTpyKuusa MKO.
Konctpykius HaicTpoek u pyook.
CynoBble nepekpbiTus (00pTOBOI U MayOHbIN HAOOP KOpITyCa).
JlenbpHbIC BEIIN.
PyneBoe ycrpoiictBo. HasHauenue u coctaB. TpeboBanus Perucrtpa.
Tunel pynei. IX BnusiHUE Ha ynpaBisieMoCTh cyaHa. IlIoBopoTHBIE HacaaKu.
[IpuHuuMn neicTBrs NOAPYIUBAOIIETO YCTPOUCTBA.
SxopHoe ycTpoiicTBo. SAkopHble MamuHbl. HasHauenue u coctas. I1TO.
Tune! sikopen. SIkopHbBIE METH.
[[IBapToBHOE ycTpoiicTBo. HasHauenue u coctaB. Texnuueckue TpeOOBaHUS.
HInronounoe ycrpoiictBo. Haznauenue u cocraB. Texnnyeckue TpeOOBaHUS.
Buas! nutron6aok.
I'py3zoBoe ycrpoiictBo. Haznauenue u cocra. Texuuueckue TpeGOBaHUS.
Cynosble kpaHbl. [ py30Bbie MaUThI U CTPEIIBI.
Bykcuphoe ycrpoiictBo. Hasznauenue u cocraB. Texuuueckue TpeOOBaHUS.
Bykcupnoe ycrpoiictBo. Haznauenue u cocraB. Texnuueckue TpeOoBaHus.
Cuennsle ycrpoiictBa. Ha3snauenue u coctaB. TexHuueckue TpeOGOBaHUS.
YcrpoiicTa 1 Tonkanus. Hasnauenue u coctaB. Texnuueckue TpeOOBaHUS.
JleepHoe u TeHTOBOE ycTpoiicTBo. HazHaueHue u coctaB. TexHUYecKHe TpeOOBaHMUS.
Crneunanbhble ycrpoiicTBa. HasHaueHnue u cocTas.
CynioBble cUCTEMBI M UX KJIacCU(UKALIUSL.
Tpromusble cuctemsl. Ha3HaueHne u cocTas.
IIpoexkTupoBaHue U NOCTPOHKaA Cy/IHA.
I'maBHBIE pazMmepenns cyaHa. KoopauHaThl INIOCKOCTH.
Koadduuments! nonnorsl. OnpeaeneHue Ko3(pPpUIneHTOB MOTHOTHI.
Brruncrienne miomanaei mmnaHroyroB U BaTEpIIMHUH.
[Tocanka cynna.
VYpaBHeHuUe MIaByvYecTH. 3aKOH ApXumesa.
MopexoHble KauecTBa Cy/IHa.
Onpenenenne CpeIHe OCaJKU MPHU MEPEXOJIE U3 MPECHON BOABI B COJIEHYIO.
3anac maByuyecTH. ['py3oBas mapka.
Meranentpudeckas BeicoTa. MeTanieHTpudeckuii paauyc. OnpeneneHue
METALEHTPUYECKON BBICOTHI.
OcTonunBOCTE. BUIIBI OCTOMYMBOCTH. Y CIIOBUS OCTOMYNBOCTH.
HavanpHas nonepeunas ocroiunBocTs. @opmyrna nonepeyHasl OCTOMUMBOCTD
[IpononbHas OCTOWYUBOCT.
OCTOHYMBOCTD IIPU NPUEME WU CHSTUH MAJIOro Ipy3a.
TpeboBanust Perucrpa mo oGecrnedeHno OCTOMYUBOCTH CYIHA.
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IIpu3Haku OTpHULIATEIBHON HAYAJIBHOW OCTOMYMBOCTU. Meporpustus, IpoBOAUMbIE Ha
CyJIHE JUIsl COXPAHEHUSI OCTOMYUBOCTH.

Cratuueckas octoitunBoctb. J[CO.

Henoromnsemocts. Obecriedenre HenoTOIISIEMOCTH.

Krnaccudukanus 3aTorieHHbIX OTCEKOB Cy/THA.

XoakocThb. CONPOTUBIICHUE CPEBI.

Onpenenenne momHoctu ['DVY. IlyTH NOBbIIEHNS CKOPOCTH CYAOB.
VYupasnsemocts. [Ipuniun neicTBus pyiist Ha CyaHe.

[Ipounocts cynna. Ilonepeynsie U MPOAOIbHBIE TEPEOOPKH.
[ToBOpOTIMBOCTH. Y CTOMYMBOCTD CyJHA Ha KypcCe.

OcHoBHbIE TPEeOOBAHUS IO BBIOOPY MOIIIHOCTH PYJICBON MAIIUHBI.
Kauka. Bpennble nociieIcTBHUs KaUKU Cy/HA.

Ycnokourenu kauku. SIBieHHe pe3oHaHca

['peGubie BunTHI [loHsATHE 0 KaBUTaIMK. OOMEp BUHTA.

DeMEeHTHI T€OMETPUU TPEOHOI0 BUHTA.

Tunel cynoBsix asmxutenei. [locronncra u Henoctatku BPIL u BOII.
[Tpuniun nerictBust, noctonHcTsa U Hegoctatku BPI n BOIII.



