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PABPABOTYUKU:

Yepuenko Anjpeit JleoHnj0BUY — npenojjaBaTeib TEOPUH U YCTPOMCTBA CyAHA

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-0LIEHOUHBIX CpeAcTB o ydueoHoi mucuuminae OI1.06 Teopus u
YCTpOMCTBO cynHa pa3paboTaH B COOTBETCTBUH ¢ DenepalibHbIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CPEIHEro NMpo(hecCHOHAIBHOr0 00pa3oBaHUs, YTBEPKICHHBIM
npukazoM MunucteperBa npocBemieHus Poccuiickoit ®enepaunn ot 02.12.2020 Ne 691
(3apeructpupoBan MUHUCTEPCTBOM  IOCTULIUU Poccuiickoit  ®eneparmun  03.02.2021,
peructpauroHHblii Ne 62347) o cneruansHocT 26.02.03 CynoBoxaeHue, npodheccuoHaIbHbIM
cragaaproM 17.096 «CynoBoauTenb», YTBEP)KIEHHBIM IpUKa30M MUHHUCTEpCTBA TpyAa H
counanbHoi 3amuThl Poccuiickoit ®denepanuu ot 29.11.2019 r. Ne 745H (3apeructpupoBaH
MunucrepctBoM toctuimu  Poccuiickoit  ®enepamuun 02.06.2020 1., per. Neo 58540),
npodeccuonanbHbiM ctanaapToM 17.015 «CynoBoauTenb-MeXaHuK», yTBEPKICHHBIM IPUKa30M
MunucrtepcTBa Tpyaa U counanbHoi 3amuthl Poccuiickoit ®enepanuu ot 08.09.2015 Ne 6121
(3apeructpupoBan MunucrepctBoMm toctunuii Poccmiickont @epepanmu 09.10.2015, per. Neo
39273), nmpuMepHOH OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMON TOCYAapCTBEHHOTO peecTpa
ITOOII, ¢ yu€rom CrpaTteruu pa3Butus Bocrnutanus B Poccuiickoit denepariuu Ha IEPHOJT 10
2025 roga, mpuMEPHON MPOrpaMMbl BOCIIUTAHMS.
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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 JTUCIMIIJIMHE

«OI1.06 TEOPHUS 1 YCTPOMUCTBO CYJHA»
1.1. Ob6aacTh NpUMeHEeHHsI KOHTPOJIbHO-OILEHOYHBIX CPeICTB

KontponbHo-onienounsie  cpenctsa  (KOC) — saBnsiroTcss  4acThi0O ~ HOPMATHUBHO-
METOJIMYECKOr0 OO0ECICUYeHHsT CHUCTEMbl OIICHMBAHUS KadyeCTBa OCBOCHHS OOyJarOIIMMUCS
IporpaMMbl TIOATOTOBKM CHEIHMAJIMCTOB CpPEAHEro 3BeHa 1o crenuanbHoct 26.02.03
CynoBokaeHue u 00eCIeYnBalOT MOBBIIIEHNE Ka4eCTBa 00pa30BaTEILHOTO MpoIiecca.

KOC no y4eOHON NUCHMIIMHE MPEACTaBIsAET cO00M COBOKYIMHOCTh KOHTPOJIUPYIOLIMX
MaTepualioB, MpPEJHA3HAUYEHHBIX [UI W3MEPEHHS YPOBHS JOCTHIKEHUS OOYYarOMIMMCS
YCTAHOBJICHHBIX PE3Y/IbTaTOB OOyUEHHUS.

KOC no yueOHOW IUCHMIUIMHE HCIONB3yeTCS NPHU IMPOBEICHUU TEKYIIETO KOHTPOISA
YCIIEBaEMOCTH M IMTPOMEKYTOUHOM aTTeCTAIlMK 00yJaroIuXCsi B BUJE SK3aMEHa

1.2. Ppe3yabTaThbl 0CBOEHHS THCIUILTHHBI, O/IVIe;KAIIME TPOBEPKe

Pe3ynbrarbl 00yuyeHusi (0CBOEHHbIE YMeHHsl, yCBOEHHbIE 3HAHUS)

OCBOCHHBIC YMCHUAI

V1. npumensTh uHGOpMaLHIO 00 OCTOWYNUBOCTHU CyJIHA, TUAarpaMMax, YCTPOIHCTBaX;

V2. mporpamMmsbl U1 pacydeTa OCTOMYMBOCTHU B HCIIOBPCIKACHHOM COCTOAHUH CyJHA U B ClIy4dac
YaCTUUYHOM NOTECPH IJIABYUYECTH,

YCBOCHHBIC 3HAHHA

31. OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CY/IHA;

32. TeOMETPHUIO KOPIyca U IJIABYYECTh CYJHa;

33. U3MEHEeHUe TEXHUUECKOI0 COCTOSTHUSI KOPITyca BO BPEMEHH U €r0 KOHTPOJIb;

34. OCHOBBI IPOYHOCTHU KOPITyCa,

35. CYIOBBIC yCTpOﬁCTBa U CHCTEMBI )KU3HE00ECTICUCHUS U JKUBYYCCTH CYJHA,

36. TpeOOBaHMS K OCTOMYMBOCTH CY/IHA,;

37. TeopHIO YCTpOICTBA Cy/IHA JUI pacueTa OCTOMYUBOCTH, KpeHa, TuddepeHTa, 0caiku 1 APYrux
MOPEXOJIHBIX KayecCTB;

38.MaHeBpeHHHe, HHCPLHUOHHBIC M OJOKCIUTYaTalMOHHBIC KAa4YC€CTB4, XOAKOCTb CyIHA, CYIOBBLIC
ABWXKUTCIIN, XAPAKTCPUCTUKH rpe6Hr,1x BUHTOB, YCJIOBUA OCTOHMYMBOCTH B HEIMOBPCIKICHHOM
COCTOSAHHH JIA BCEX YCJIOBI/Iﬁ 3arpys3Ku

39. TexHUYECKOE OOCTY)KUBAHUE CY/THA;

1.3. Pe3yJbTaThl 0CBOCHHS Y4eOHON TMCIUTLUIMHBI, MO/JIesKAlIe TPOBEPKe

Kon ®opmyIMpPOBKA KOMIIETEHIIUH 3HaHMA, yMeHUs
KOMIIEeTEeHIIUH
OK 01 Bri6upats criocoOb! penieHus 3a1ad | YMEHHs: pacro3HaBaTh 3a7ady W/Wid
npoeCCUOHATBHON AEATENbHOCTH | IpobJeMy B po(hecCHOHAIbHOM H/UITH
MPUMEHUTEIPHO K  Pa3IMYHBIM | COLIMAILHOM KOHTEKCTE;
KOHTEKCTaM aHAJIM3UPOBATh 3aaqy u/nuiu

npobJeMy U BBIJCIATh €€ COCTAaBHBIC
YacTH; OMNPEIEISATh OSTalbl PEIICHHUS
3aJaud; BBIABIATH M 3(dexTuBHO
HCKaTh WH(POPMAIMIO, HEOOXOIUMYIO




JUTSL pEIICHHMS 32191 W/HITA TIPOOJIEMBI;
COCTAaBIISITh IaH JICHCTBUS,
OTIPENICIATh HEOOXOAMMBIC PECYPCHI;
BIIQJICTh  AaKTYAIbHBIMH  METOJIAaMU
pabotel B mpodecCHOHATBLHOH W
CMEXHBIX cdepax; peaTn30BbIBATH
COCTaBJCHHLIA  IUIaH,  OILICHHWBATh
pe3yiabTaT H  MOCJHEACTBUS  CBOMX
JNEHUCTBUM  (CaMOCTOSITEILHO WM C
TMOMOIITBI0 HACTABHUKA)

3HaHuUs: aKTyaJIbHBIN
npoecCHOHABHBI W COIMATBHBIN
KOHTEKCT, B KOTOPOM IPHXOIUTCS
paboTtaTh ¥  JKATh,  OCHOBHBIC
UCTOYHUKHA HH(DOpPMAIUK U PeCypChI
JUls peulleHust 3afgad U mpolieM B
podeCCHOHATBHOM u/unm
COIIMAJILHOM KOHTEKCTE; aJITOPHUTMBI
BBITTOJTHECHHS pabot B
npo(eCCHOHATTBHOM UM CMEXKHBIX
obnactax;  Meroabl  paboOTBl B
npo(eCCUOHATBHOM UM CMEXKHBIX
chepax; CTPYKTypy IUIaHa  JUIs
pelieHus 3amad; TOPSAOK  OIEHKH
pe3yJIbTaToB peLIeHuUsI 3a1a4
poheCCHOHATBHON IEATETbHOCTH

OK 02

Hcnons3oBath COBpEMEHHBIE
CpeAcTBa TIOMCKa, aHaIW3a |
UHTEpIpeTanuu uHPOpMaAUU, U
I/IH(bOpMaIII/IOHHble TEXHOJIOTHUU IS
BBITIOJTHEHU S 3a/1a4y
po¢eCCUOHATBHON IEATETLHOCTH

YMeHnus: onpenensarbh 3ajadd st
noucka WHGOPMAIMH; OMPEIETATh

HEo0X0IuMble HCTOYHUKH
nH(poOpMaluY; TJIAHUPOBATh MPOLIECC
TIOHCKa, CTPYKTypUPOBAaTh

MOJTy4aeMyr0 HH(POPMAIIHMIO; BBIIETSATh
HauOojiee 3HAYMMOE B  IE€peyHe
nH(popmanuu; OLICHUBATh
IPAKTHYECKYIO 3HAYUMOCTb
pe3ysibTaToB  MOUCKa;  Oo(pOopMIIATH
pe3yapTaTbl ~ NOMCKA;  MPUMEHATH

cpencTaa MH(OPMaLIMOHHBIX
TEXHOJIOTHi ISt peleHus
poeCCHOHATBLHBIX 3ajau;
UCIOJIb30BATh COBPEMEHHOE
MIpOrpaMMHOE oOecreyeHne

3HaHus: HOMEHKJIaTypa
MH(OPMALIMOHHBIX HCTOYHUKOB,
MPUMEHSEMBIX B MPO(ECCHOHATBHOM
JACATCIIBHOCTH, IIPpHUEMBL
CTPYKTYPUPOBaHUS uHpopManuy;

dbopmar odopmiieHHS  pe3yIbTaTOB
MoucKa WH(OPMAIIMU; COBPEMEHHBIE
cpeacTBa u YCTpOMCTBa
nH(pOpMaTHU3ALINY; HOPAIOK HX
MIPUMEHEHHUSI U MIPOrpaMMHOE




obecrieuenne B TpodeccruoHaIbHOM
JESTEIIbHOCTH

OK 04 DddekTHBHO B3aUMOCHCTBOBATh M | YMEHHUSI:  OpPraHU30BBIBaTH  padoOTy
paboTaTh B KOJUIEKTUBE M KOMaHJIe | KOJJICKTHBA u KOMAaH/IbI;
B3aMMOJICHICTBOBATh C  KOJUIETaMu,
PYKOBOJCTBOM, KJIMEHTaMU B XOJ€
1po(heCcCHOHATILHON e TeIbHOCTH
3HAaHUA: TICUXOJIOTUYECKUE OCHOBBI
JeSITeIbHOCTH KOJUIEKTHBA,
IICUXO0JIOTMYECKHE 0COOEHHOCTHU
JUYHOCTH; OCHOBBI MPOEKTHOM
JIESITEIbHOCTH
OK 05 OcymecTBIsATh YCTHYIO U | YMEHMS: TpaMOTHO H3JIaraTb CBOH
MMMCbMEHHYI0 KOMMYHHUKAIIMIO Ha | MBICIH ¥ OQOPMIISTH JTIOKYMEHTHI I10
roCy/1apCTBEHHOM si3pIKe | MpoeCCHOHAIbHOW  TeMaTUKEe  Ha
Poccuiickoit denepanuu ¢ yd4eToMm | rOCYyJapCTBEHHOM S3BIKE, IPOSIBIATH
OCOOCHHOCTE  COLIMAIBLHOTO U | TOJEPAHTHOCTH B pabovyeM KOJIEKTHBE
KYJIbTYPHOI'O KOHTEKCTA 3HaHUS: OCOOEHHOCTH COLUAIBHOIO U
KYyJIbTYPHOTO  KOHTEKCTa; IpaBHiIa
odopmITeHHS JIOKYMEHTOB u
MOCTPOCHHUS YCTHBIX COOOIICHUN
OK 06 [IposBIATE rpak 1aHCKO- YMeHusa:  OmMChIBaTh  3HAYUMOCTH
MaTPUOTHYECKYIO MO3UIIHIO, CBOCH CIEIUANIBHOCTH; OCYIIECTBISAThH
JIEMOHCTPUPOBATh OCO3HAHHOE B3aUMOJIeCTBHE C y4eTOM
MOBE/ICHUE HA OCHOBE O0COOCHHOCTEH MEKHAIIMOHATIBHBIX H
TPAIUITMOHHBIX MEXPEJIUTHO3HBIX OTHOIIICHUH,
00111€4eTIOBEYECKUX IIEHHOCTEH, B | IPUMEHATh CTaHIapThHI
TOM YHUCJIE C YYETOM rapMOHHU3ALUU | aHTUKOPPYNIIMOHHOTO MTOBEACHHUS
MEKHAlMOHAJIbHBIX U 3HaHUSA:  CYHIHOCTh  TPa)KJaHCKO-
MEXPEIUTHO3HbIX OTHOIIEHUH, MaTPUOTHUECKOM MO3UILUH,
MIPUMEHATh CTAHIAPThI 00111e4eI0BEYECKIX LIEHHOCTEN;
AHTUKOPPYILIHOHHOTO TIOBEACHUS | 3HAUUMOCTh npodeccuoHanbHOM
JEATEIbHOCTH MO  CIEHHAIBbHOCTH;
OCOOCHHOCTH MEXHAIIMOHAIBHBIX U
MEXPETUTUO3HBIX OTHOILUEHUH,
CTaH/IapThI AHTUKOPPYILUOHHOTO
NOBEACHUSI M  TOCJIEACTBUS  €ro
HapyIIeHUS
OK 09 [Tonb3oBaTbes MpOQEecCHOHANBHON | YMEHUS: TMOHUMAaTh OOIIMI CMBICT

JIOKYMEHTaIen Ha
rOCyJITapCTBEHHOM M WHOCTPAaHHBIX
SI3BIKAX

YCTKO IMPONU3HECCHHBIX BBICKA3bIB aHui
Ha MN3BCCTHBIC TCMBI

(npodeccroHanbHble U OBITOBBIE),
MOHMMAaTh  TEKCThl Ha  0a30BbIe
npodecCuoHATbHBIC TEMBI;

y4acTBOBATh B JHANIOTaX HA 3HAKOMBIE
obmue W TpoPeCcCHOHAIBHBIC TEMBI;
CTPOUTH TPOCTHIE BBICKA3BIBAHUS O
cebe u 0o cBoell mpodeccuoHaTbHOM
NeSITeIbHOCTH; KPAaTKO OOOCHOBHIBATH
1 OOBSICHATH CBOM JACHCTBUS (TEKYIITHE
U IJIaHUPYEMBIE); NHCAaTh IPOCTHIE
CBSI3HBIC COOOIICHNUS HA 3HAKOMBIE HJITH




WHTEpeCyIore NpodecCHuOHaATHHBIE
TEMBI

3HaHuA: MpaBuIIa MOCTPOCHUS
MIPOCTHIX U CIOXKHBIX MPEATIOKECHUN Ha
npohecCUOHANbHBIE TEMBbI; OCHOBHBIE
o0mIeynoTpeOuTeTbHbIC TJIarOJIbI
(6piToBast W mpodeccuoHaIbHAS
JEKCUKA); JIEKCUYECKMM MHHHUMYM,
OTHOCSIIIMICS K OMTUCAHUIO ITPEIMETOB,
CPEICTB u IIPOLIECCOB
npoecCHOHANBHOM  JIeATENbHOCTH;
0COOEHHOCTH POU3HOIICHUS; TPABUIIA
YTeHHUs] TEKCTOB MNpPOQecCHOHAIbHON
HaIPaBJICHHOCTH

K 2.2. [TpumensaTe cpeacta mo 6oprOe 3a | [IpakTHUecKuit OMbIT B:

KUBYYECTh Cy/THA 60opb0e 3a KUBYUECTh Cy/IHA

YMenus:

NPUMEHSATh CPEICTBA W  CHCTEMBI
MOKapOTYIICHUS;

NPUMEHSTh CpeAcTBa 1O Ooprde C
BOJIOU

3HaHUS:

MEPOIIPUATHSL  TIO obecreueHuro
MPOTUBOMOXKAPHON OE30MacHOCTH Ha

CYIHE;
BUABI M  XUMHUYECKYIO  TNPHUPOITY
o’Kapa;

BUJIbI CpeACTB u CHCTEMBI

MOXKapOTYIICHUS Ha CYIHE;
OCOOCHHOCTH TYIIEHUS TO0XApOB B
Pa3IUYHBIX CY/IOBBIX TTOMEIICHUSIX;
BUJIbI  CPEICTB  WHAMBUAYaJbHON
3aIlUTHI;

MEpOINPUATHS  TIO 00ecrnedeHuno
HEMOTOIUIIEMOCTH Cy/IHA

OcBoenue  comepkaHusi  y49eOHOM  JUCHMIUIMHBI ~ OOECTeuMBaeT  JOCTHIKCHHE
00y4JarOIIUMUCS CIEAYIOMUX JTHYHOCTHBIX Pe3yJIbTaTOB IMPOTPaMMbl BOCTTUTAHHUSL:

JINYHOCTHBIE pe3yJbTaThl peajin3aliii NIporpaMmmMmbl BOCIIMTAHUA,
onpene.némﬂ,le 0TpacCJI€BLIMU TpCﬁOBaHI/IﬂMI/I K J1€¢JOBbIM Ka4YeCTBaM JIMYHOCTHU

Kon PDopMyJIMPOBKA

P 14 [TposiBnsitoluii CO3HATEIHLHOE OTHOIIEHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
ycrenrHoi npodeccuoHaIbHON 1 00IIECTBEHHOM AesITeNbHOCTH

IIpodeccnonanbHubie KOMNeTeHIIUM, ycTaHoBJeHHbIX MK TIJITHB

Koxn Cdepa koMneTeHTHOCTH

K.11 | Ilopnepkanue cyiHa B MOPEXOIHOM COCTOSIHUU

2. KOJU®PUKATOP ONEHOYHBIX CPEJACTB




DyYHKIIMOHAJIBHBINA PU3HAK
OLIGHOYHOT'O CPE/CTBA
(THIII KOHTPOJIBLHOTO 3aIaHNUS )

MeTton/hopma KOHTPOIS

KonrponpHas paboTa, MHAUBUAYalIbHOE JOMAIlHEE 3aJaHUE,

Pacuérnas 3agaua TabopaTopHast pabora, IPaKTHYECKHE 3aHATHSA,
TG depeHIIMPOBAHHBIN 3a4€T, SK3aMEH
JlaGopatopHas pabora, NPaKTHYECKHE 3aHATHA,

IIpakTrueckoe 3ananue

TG depeHIIMPOBAHHBIN 3a4€T, SK3aMEH

TCCT, TECTOBOC 3aJaHUC

TectupoBanue, nuddepeHIMpoBaHHBIN 3a4ET, IK3aMEH

[IpoekTHOE 3a1aHKNE

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

PacnpeneneHHe THUITIOB KOHTPOJIBHBIX SaI[aHI/Iﬁ T10 dJIEMEHTaM 3HAHHUH U YMCHI/Iﬁ

Coneprkanue
y4eOHOTo MaTepuaia
0 MpOorpamMme
y9eOHOM TUCITUTUIMHBI

Tun KOHTPOJIbHOI'O 3aIaHUs

Vi

y2 |31 |32 |33 |34 |35 (36 |37 [38 |39

Pazgea 1. YcrpoiicTBo
CyJIHA

Tema 1.1
Knaccudpukanus
CY/IOB

OK

Tema 1.2. Tunst
cynoB.KoHcTpykius
KopIyca
METaJUIMYECKUX CY/IOB

I[P | OK

Tema 1.3.
ApXHTEKTypHO-
KOHCTPYKTUBHBIE TH
IIbI CY/IOB

OK I1P

Tema 1.4. CynoBbie
YCTPOMCTBA

I1P OK [P

Tema 1.5.
[mronounoe
YCTPOWCTBO U cIaca
TEJIIbHBIE CPEACTBA

OK I1P OK

Tema 1.6. I'py3oBoe
YCTPONCTBO

I1P

Tema 1.7.
OO6miecynoBbie
CHCTEMBI

ITP OK

Tema 1.8.
Tpeboanus Mopcko
T'O PETUCTpa K
TEXHUYECKOMY
COCTOSTHUIO CY/IOB.
Opranuzanus
oOcITy>)KUBaHUS 1
PEMOHTA CyJHA U €T0
CUCTEM IpH
JKCILTyaTaIuu.

OK




Pa3gen 2. OcHOBBI
TEOPHUH CYJHA.

Tema 2.1 ITonsTue o I1P OK

TeOMETPHUH KOpITyca 8

CyJiHa

Tema 2.2 [InaBy4ectsb I1P

CyJiHa 9

Tema 2.3 I1P

OCTOHYNBOCTD 10

Tema 2.4 1P OK I1P
HenoromisgseMocTh 11 12
Tema 2.5 XoakocThb I1p OK
CyJlHa U €0 13

JIBMOKUTEITH

Tema I1P I1P
2.6.YupaBisieMoCTh 14 15

CyaHa

IIpomexyTouHas 6] 6] 6] 6] 6] 6] 6] 6] €] €]
aTTeCTalus

VciioBHBIE 0003HAYCHUS

@O — dpoHTaNBHBIHN (YCTHBIN) OMPOC;

TK — TecTOBBIN KOHTPOJIB;

OK — nmpoBepka ONnoOpHBIX KOHCIIEKTOB;

N3 — BrinoHEHNE MHANBUAYATbHBIX 3aJaHHH;
1P — BBINOIIHEHUE TPAKTUYECKON pabOTHI;

13 — nuddepeHpoBaHHBIN 3a4ET

OK - sx3ameH

3. CACTEMA OIIEHKH OBPA3OBATEJIBHBIX JJOCTHXKEHUH OBYUAIOIIIUXCA
1O KAZKAOMY OHEHOYHOMY CPEIACTBY

OHGHKa HHIAWBUAYAJIbHBIX o6pa303aTean1>1x JIOCTPI}KGHI/II}'I o pe3yjabTaTaM TCKYIICTO
KOHTPOJIA U HpOMe)KYTOqHOﬁ arTeCTalluu MpOU3BOAUTCA B COOTBCTCTBUH C YHHBepcaHLHOﬁ

1IKasaou (Tabnuia)

ITponent KagecTBeHHast OlIeHKa WHAMBUYaIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTEeNbHBIX TOCTH)KEHUI
(IpaBHIILHBIX OTBETOB) 6asu1 (OTMeTKa) BepOAJIbHBIN aHAJIOT
90-100 5 OTJIIMYHO
80-89 4 XOpOUIO
70-79 3 YJIOBJIETBOPUTEIILHO
Mmenee 70 2 HEYJIOBJICTBOPUTEIHLHO

KpI/ITepI/II/I OLCHKHU BBIIIOJIHCHHOT'O MMPAKTUYCCKOTI'0 3alaHUA

OrneHka 5 («OTJIMYHO») CTaBUTCS 3a pabOTy, BHIIIOJHEHHYIO TMOJHOCTHIO 0€3 OommOoK 1

HEIOYETOB.

Orenka 4 («XOpoII0») CTaBUTCS 3a padOTy, BHITOTHEHHYIO TTOJIHOCTHIO, HO TTPU HAJTUIHH

B Heil He OoJiee 01HO HerpyOoit omrOKM U OHOTO HeJo4€ETa, He Oosee TPEX HeT0UETOB.

Ouenka 3 («yIOBIETBOPUTEIBHOY») CTABUTCS, €CIIU 00YJAIOMINICS TPABUIIBHO BBITTOTHIIT
He MeHee 2/3 Bcelt paboThI WM JONMYCTHI He OoJiee 01HOM TpyOoit OMIMOKY U IBYX HEJOUYETOB, HE
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Oonee ogHOM TPyOOIl M ONHON He TpyOoi omuOKu, HEe Oonee TPEX HErpyObIX OMIMOOK, OJHOM
HErpyOoi OIMOKHY U TPEX HEJO0UETOB, IPU HATUYUHU YETHIPEX-TISITH HETOYETOB.

Onenka 2 («HEYIOBIETBOPUTEIHHO») CTABUTCS, €CIM YHCIO OMIMOOK W HEIOYETOB
MIPEBBICUIIO HOPMY JUISI OLIEHKU 3 WJIM MPABUJIBLHO BHIMOJHEHO MeHee 2/3 Bceil paboThl.

Kpurepuu o1ieHKH OTBETOB B X0J1€ YCTHOTO OIIpoca

OHGHI/IBaCTCH IIpaBHUJIBHOCTH OTBETA, 06yqa}01ueroc;1 Ha OJHH U3 HpI/IBeI[éHHBIX BOITPOCOB.
HpI/I 9TOM BBICTABJIAKOTCA CICAYIONINEC OLICHKU:!

«OTIUYHOY BBICTABISIETCS IIpu CO6J'II-OI[€HI/II/I O6y‘IaIOH_II/IMC$I CICAYIOIIUX YCHOBI/Ifli

— MOJTHO PAcKpbUI COZEp)KaHHe Marepuaiga B 00bEMe, MPeayCMOTPEHHOM MPOrPaMMOH,
COJIepKAHUEM JICKIIUU U y4EOHUKOM;

— W3JIOKWJI ~ MaTepuall TPaMOTHBIM  SI3BIKOM B OIPEIEICHHON  JIOTMYECKOU
[I0CJIEI0BATENbHOCTH, TOYHO MCIOJIb3Ysl CIIEHUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

— [I0Ka3aJl yYMEHUE WJUIIOCTPUPOBATH TEOPETHUUYECKUE IIOJO0XKEHUS KOHKPETHBIMH
IpUMepaMu, IPUMEHATh UX B HOBOW CUTYallM! IPU BBIIOJIHEHUH ITPAKTUYECKOIO 3aJaHus;

— [IPOJIEMOHCTPUPOBAI YCBOCHHME paHEE H3YYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c¢(OpMUPOBAHHOCTh U YCTOMYMBOCTH UCIIOJIb3YEMBIX IIPU OTBETE YMEHHUM U HABBIKOB;

— OTBEYaJl CAMOCTOSITENIbHO 6€3 HaBOSALIMX BOIIPOCOB IIPEIOIaBaTeIsl.

HpI/IMe‘laHI/Iei AJI ITOJTYYCHUA OTMETKU «OTIIMYHO» BO3MOXKHBI OJHA-ABC HCTOYHOCTHU IIPpU
OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKaX, KOTOPLIC 06y‘~IElIOIIIHﬁC?I JICTKO
HCIIPpAaBHII I10 3aMCYAaHHWIO ITPCIIOaBaTCIIA.

«X0po1I0» - OTBET 00YYAaIOIIETOCS B OCHOBHOM YAOBJIETBOPSET TPEOOBAHUSIM Ha OLICHKY
«OTJIUYHO», HO IIPU 3TOM UMEET OAUH U3 HEJOCTATKOB:

— B M3JI0KEHUM JONYILIEHbl HEOOJbIINE NpOoOesbl, HE MCKA3WBIIUE JIOTMYECKOTO U
MH(OPMALIMOHHOIO COJIEP’KaHUSI OTBETA;

— JIOMYIIEHbl OJMH-ABAa HENOUYETa IPU OCBEIIEHWHM OCHOBHOTO COJEP)KAaHUS OTBETA,
VICIIPABJICHHBIE 10 3aMEYaHUIO MIPENOAaBaTeNs;

— JIOMyIIeHbl omMOKa WM Oojee JABYX HEIO0YETOB NMPU OCBELIEHHH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAaX, JIETKO MCIIPABJICHHBIE 10 3aMEUaHUIO IIPETIOAABATEIS.

«Y 10BJIETBOPUTEIHHOY BBICTABIISIETCS PU COOIIOICHUH CIIETYIOIINX YCIOBHIA:

— HEIOJHO WJIA HEIOCJEN0BAaTEIbHO PACKPBITO COAEpKaHMWE Marepualia, HO IOKa3aHo
oOmiee MOHUMaHUE BOMPOCA M MPOJIEMOHCTPUPOBAHBI YMEHHSI, TOCTATOUHBIE JUIS JANbHEHUIIIEro
YCBOEHHUSI TMPOTPAMMHOIO Marepuajga, HMENIHCh 3aTPYyJAHCHHUS WM JOIMYIICHBl OIIMOKH B
ONPEACICHUN TOHATHM, MCIOJIb30BAHUM TEPMHUHOJIOTMM M BBIKJIAJKAX, MCIPABICHHBIE IOCIE
HECKOJIbKMX HAaBOASAIIUX BOIIPOCOB MPENOaaBaTes;

— oOyyJaromuiics He CHOpaBWiICS C TPUMEHEHHWEM TEOPHH B HOBOWM CHUTYyalluu TpHU
BBITIOJTHEHUH TIPAKTHUECKOTO 33/I1aHNUS, HO BBITIOIHWI 3aJaHHsI 0053aTeTbHOTO YPOBHS CII0KHOCTH
110 JJaHHOH TeMe;

— [P 3HAHUH TEOPETUIECKOr0 MaTepraia BhISIBICHA HeJJOCTaTOUHAs! ChOPMUPOBAHHOCTD
OCHOBHBIX YMEHUW W HaBBIKOB.

((Hey,ZIOBJ'IeTBOpI/ITeHBHO» BBICTABJIACTCA ITPU CO6J'IIO,ZI€HI/II/I CJICOYIOIINX YCHOBHﬁI

— HC PACKPBITO OCHOBHOC COACPIKAHUC yqeGHoro MaTcpuraja,

—O6HaPY)KeHO HC3HAHUC HJIM HCIIOHHMMAaHHEC O6y‘~IaIOH_[I/IMCSI Ooupllied wian HanbOojee
Ba)KHOI 4acTH yqe6H0ro MaTrcpualia,

— JOIIYIICHBI OIMOKHU B OIpECaACIICHUU HOHFITPIP'I, IIprU HUCIIOJIb3OBAHUU TCPMHUHOJIOTHU U
HWHBIX BBIKJIaIKaX, KOTOPBIC HC HCIPABJIICHBI TIIOCJIC HCCKOJIBKUX HABOJAIIUX BOIIPOCOB
mpenoaaBaTeCJii;
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— oOyuaromuiicss 0OHapyYXKWJI MOJHOE HE3HAHHWE U HEMOHMMAaHUE U3y4yaeMoro y4yeOHOro
Marepualia Wid He CMOT OTBETHTh HUM HAa OJHMH M3 ITOCTABJICHHBIX BOIPOCOB MO H3y4aeMOMY
Marepuaiy.

KpI/ITepI/II/I OLICHKH COCTaBJICHUS U O(bOpMJ'IeHI/ISI OIIOPHBIX KOHCIIEKTOB

B xoxe npoBepku npenoaaBaTesieM OMOPHBIE KOHCIEKThI OLEHUBAIOTCS MO CIEAYIOIINM
KPUTEPUSIM:

1. CootBercTBUE CONEPIKAHUS TEME.

2. [IpaBuiibHasA CTPYKTYPUPOBAHHOCTH HHPOPMAIIHH.

3. Hanmmuue oruyeckoil cBsi3u U3JI0KEHHOW HHPOPMAITUH.
4. AKKypaTHOCTb U TPAaMOTHOCTb U3JI0KECHHS.

5. Pabora cnana B cpok.

Kaxxnpiii kputepuid olleHUBaeTCs MO S5-0aibHOM 1mikaje. [Ipu BhICTaBIGHUM OLICHKH 3a
OTIOPHBIN KOHCIIEKT BBIBOAUTCS CpeIHEE 3HAUCHUE OILICHKHU MO ISITH MEPEUNCICHHBIM KPUTEPHUSIM,
OKPYTJIIEMOE JI0 1I€TIOT0 3HaueHUs (10 OLIEHKH) 1O IPaBUJIaM OKPYTJICHUSI.

Kputepun OLIEHKM BBINOJIHEHMS] MPAKTUYECKUX pabOT M MHAMBUAYAJIbHBIX (B T.U.
3a4ETHBIX) 3a/laHUIH:

1. 3aganne cunTaeTcs BBITOJHEHHBIM O€3YIPEYHO, €CITH PE3YIIbTAT MPAKTUYECKON PabOTHI
IIOJIYYEH IPHU NIPABUIBHOM XOJ€ PELICHU 3aJaHU U AKKYPaTHOM BBIIIOJTHEHUU.

2. 3ajgaHuWie CYMTACTCS HEBBITOJHCHHBIM, €CIIM OOYYalONIMICS HE MPUCTYIMWI K €ro
BBITIOJTHCHUIO WJIH JIOMYCTHJI B HEM TIOTPEUTHOCTh, CUHTAONIYIOCS, B COOTBETCTBUU C IIENIBIO
paboThI, OTUOKOM.

B X04€ OLCHUBAHHA BBIIIOJHCHUA MPAKTHYCCKUX W HWHAUBHUAYAJIbHBIX SaI[aHI/Iﬁ
HCIIOJIB3YCTCA nATUOA/UIbHAS CHUCTEMa OIICHOK. ITonmoxxurenpHas OILICHKAa (((3», «4)), «5»)
BBICTABJISICTCA, KOTI'Ja 06yqafoumﬁcs[ IIoKaszajl BJIAACHUC OCHOBHBIM YMCHUSAMHU B paMKax
BBIINTOJIHCHU A HpaKTquCKOfI pa6OTLI WM UHAUBUAYAJIBHOI'O 3aIaHUA:

1. «OTIMYHO» BBICTABIACTCS MPU COOJIIOCHUH CICTYIONINX YCIOBHIA:

- 06yqa101u1/1171c;1 CaMOCTOSATCIIBHO BBITIIOJIHUJI BCC JTaIllbl PCHICHUSA 3adad B paMKax
BBITTIOJTHCHHA MPAKTHYCCKUX U HHAUBHUAYAJIbHBIX SaHaHHfI;

—pa60Ta BBIIIOJIHCHA TIOJIHOCTBIO MW TIOJIYUYCH BepHLIfI OTBCT HJIM HHOC Tpe6yeMoe
MMPEACTaBJIICHHUEC PE3YyJIbTATa pa6OTBI.

2. «X0poII0» BBICTABISETCS MTPH COOIOIEHUH CIEIYIONINX YCIOBUI:

— pa0oTa BBINOJIHEHA MOJHOCTHIO, HO MPH BBIOJHEHUN OOHAPYKUIOCh HEJOCTATOYHOE
BJIaJICHHE HaBbIKaMM paboThl ¢ MHCTpYMEHTapueM (00opyaoBaHue, MPUOOPHI U T.I.) B paMKax
IMOCTaBJICHHOM 3aJ]auH;

— MPaBUJILHO BBINIOJIHEHA OOJbIIast yacTh paboThl (CBhIIIE 85 %);

— paboTa BBINOJIHEHA MOJIHOCTBIO, HO HCIIOJIb30BAaHb HAMMEHEE ONTUMAJIBHBIE MOIX OBl K
PELICHMIO MTOCTABICHHOM 3a/1auu.

3. «Y IOBJIETBOPUTEILHOY» BBHICTABIISIECTCS TP COOTFOICHUH CIIETYIONNX YCIOBUH:

— paboTa BBINOJIHEHA HE MOJHOCTHIO, JOMYIIEHO Oosee TPEX OMMOOK, HO 00yJaromuics
BJIaJIe€T OCHOBHBIMM HaBBIKaMU pabOThI C HHCTpyMeHTapueM (0060opynoBaHue, NPHUOOPHI U T.I1.),
TpeOyeMbIM JJIsl pellIeHUs] TOCTABJICHHON 3a/JauH.

4. «Hey,Z[OBJ'IeTBOpI/ITCHBHO» BBICTABJIACTCSA IMPU CO6J'IIO,Z[CHI/II/I CJICAYIOMUX YCHOBI/Iﬁi

— JIOMYIIECHBI CYIIECTBCHHBIC OIIMOKH, IMOKa3aBIINE, YTO OOYJYaIOIIMKCS HE BIIAJEeT
00s13aTeNbHBIMA 3HAHUSMU, YMEHUSMU M HaBbIkamMu paboTel Ha [IK wiu 3HauMTenbHas 4acTh
paboTHI BEITIOJTHEHA HE CAMOCTOSITENTBLHO.



12

Kpurepuu onieHKH B X0/1€ IK3aMEHa

B ocHOBe o1ieHKM IpH cAaye SK3aMeHa JISKUT NATHOAIbHAs cucteMa (5 «OTIu4HO», 4
«XOpOIIOY», 3 KYAOBIETBOPUTEIBHOY, 2 «HEYAOBICTBOPUTEILHOY).

1. OrtBer OIlEHUBAETCS HA «OTJIUYHO», €CIUM OOYYAIOIIUHCA HCUYEPITBIBAIOIIC,
MOCIIEI0BATEIHHO, TPAMOTHO U JIOTHYECKH CTPOWHO H3JaraeT Marepuall Mo BOmpocaMm Omiiera
(Tecta), HE 3aTPYAHSETCS C OTBETOM IIPH BHIOM3MCHCHHM 3aJIaHUs, CBOOOJHO CIIPABIISICTCS C
peleHneM NPaKTHYECKHUX 3a7ad U CIOCcOOCH 00O0CHOBATH MPUHSATHIC PEIICHHUsS, HE JIOMyCKaeT
OIINOOK.

2. OTBeT OLIEHMBACTCA Ha «XOPOILIOY», €CIH O0ydarommiicss TBEPAO 3HACT MPOrPaMMHBIH
MaTepuai, 'paMOTHO U IO CYILECTBY €ro M3JIaraeT, He JOIyCKAaeT CYIECTBEHHBIX HETOYHOCTEN
IIPY OTBETAX, yMEET I'PaMOTHO IIPUMEHATh TEOPETUYECKUE 3HAHMS HA IIPAKTUKE, a TAKXKE BJIAJIEET
HEOO0XOMMBIMU HABBIKAMU PEIIECHUS PAKTHUECKUX 3ajiau.

3. OTBeT OLCHMBACTCS HA «YHOBJIETBOPUTEIBHO», €CIN OOYUYAIOIIUICS OCBOMWJI TOJIBKO
OCHOBHOH MaTepuaj, OJHAKO HE 3HAeT OTIENbHBIX JAETaleil, AONyCKaeT HETOYHOCTH U
HEKOPPEKTHBIE (HOPMYITUPOBKH, HApyIIAeT IOCIEAOBATEIFHOCTh B HM3JIOKEHUH MaTepuana u
WCIBITHIBACT 3aTPYAHEHUS IIPYU BBIIIOJIHEHUH NPAKTUYECKUX 3aJaHUN.

4. OTBeT OILIEHUBACTCS HA «HEYIOBJIETBOPHUTEIILHOY», €CIIM OOYYAIOIIMICS HE PaCKPHLI
OCHOBHOE COJIep>)KaHue MaTepuasa, JAOMyCKaeT CYIIECTBEHHbIE OIMMOKH, ¢ OONbIINMU
3aTPYAHCHUSIMU BBITIOJIHIET MPAKTUYSCKUE 3a/IaHUS.

4. BAHK KOMIIETEHTHOCTHO-OHEHOYHBIX MATEPHUAJIOB /IUIs1 OHEHKH
YCBOEHMSA YYEFHOU JUCHUTLJINHBI
4.1 Tekymmii KOHTPOJIb
4.1.2. IPAKTUYECKA PABOTA
IlepeyeHb NpakTHYECKUX paboOT

Ne Tema npakTudeckoi paboThI Koi-Bo vacos

1 N3ydeHue cuctem Habopa KopIlyca [0 YepTekaM pUCYHKaM M MAKETaM. 1
KOHCTpYKTHBHBIE 371EMEHTHI KOPITyCa Cy/IHA.

2 O3HakoOMJIEHHE C YCTPOUCTBOM CYHA, pa3MEIICHHUEM TTOMEIICHUH U 1

OTCEKOB B KOpITyCe, Ha/ICTpoiikax u pyOKax cynHa.

CocraB pyJsieBoro, SKOpHOT0, OYKCUPHOTO U IMIBAPTOBHOTO YCTPOIMCTBRA. 1

Cuennoe yctpoiictBo. HazHaueHnue, cocTas.

CracaTenbHbIC IUTIONKH U IIJIOTHI, UX yCTpOﬁCTBO 1 CHaOXXeHHeE.

o gl M~ W
NN -

VY CTpOUCTBO JIETKUX U TSHKEINBIX TPY30BBIX KPaHOB. THIIBI JIFOKOBBIX
3aKPBITHH.

~

OO01ecynoBble U crielUalbHble CUCTEMBI. MapKHpoBKa TPYyOOIIPOBOJIOB.

Teopetnueckuit yeptex. OnpeaeneHne 0Caku 1 OCTOMYMBOCTH MTPU
Pa3IMYHBIX CIIyYasX 3arpy3KH CyAHA C UCTOIb30BaHUEM HHPOPMAIUH 00
OCTONYMBOCTH.

9 OnpezeneHre METallEHTPUIECKOM BBICOTHI M BBIYUCIICHUE BECOBOTO 1
BOOOM3MEIICHNA, MOMEHTOB X KOOPAHWHAT HCHTPA TAXKCCTHU CyJHA C
IPy30M.

10 Pemienne TUMOBBIX 3a/1a4 € UCMOJBb30BAHUEM JUArPaMM OCTOMYMBOCTH.

11 | Onpenenenue U3MEHEHUS] OCTONYUBOCTH TIOCAIKH CyTHA TIPH
BEPTUKAIBHOM IEPEHOCE Ipy3a.
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12 PacueT mocanku cymHa mpu 3aTOIJICHUH OJTHOTO MIJIH HECKOJIBKUX 2
otcekoB. OnpeeneHne 0Ca Ky CyIHa TIPH MIEPEX0/Ie U3 MIPECHOMN BOJIBI B
COJICHYIO.

13 | KoHcTpykius BUHTa perynupyemoro mara. OoMep rpeOHOTro BHHTA.

14 | OnpeneneHue METAICHTPUIECKOW BBICOTHI CY/IHA 110 IEPUOTY
OOPTOBOM KAYKWY.

15. YrpaBisieMOCTh IPU BETPe, BOIHEHUH, MEITKOBOJIbE, B Y3KOCTSIX, 2
Ha 33]JHEM B MaJIOM X0y
Hroro: 24

INPAKTUYECKAS PABOTA Ne 1

Tema: U3yueHue cucTeM Hafopa KOpILyca Mo YepTeKaM PUCYHKAM U MaKeTaM.
KoHCTpYKTHBHBIE 3JIEMEHTHI KOPILYCa CyIHA

Lesib NPAKTHYECKOT0 3aHATHS:
—  3aKpervieHHe, yriryOleHue TeOPEeTHYSCKUX 3HaHUH IPU U3YUYECHHN CBAPHBIX COCTMHEHUIA;
—  pa3BUTHE HAaBBIKM CAMOCTOSITEILHOU NIEATEILHOCTH TPU MPOBEACHUHU OOIINX UCTIBITAHUI
Ha HENPOHHIAEMOCTh M TEPMETUYHOCTh, HABBIKOB II0 HCIOJB30BAaHHIO NPUOOPOB |
WHCTPYMEHTOB MaJlOi MEXaHU3aIIH.
OOyuarouuiics 10JKeH
YMETB:
— NpHUMEHSATh HH(OPMALUIO 00 OCTOWYHMBOCTH Cy/HA, TUarpaMMax, yCTpoicTBax
3HATh:
— OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTHI Cy/IHA
OcBamuBarorcst ymeHwust ¥ 3Hanus B coorsercTBum ¢ ®I'OC CITO: OK 01 — OK 02, OK 04 — OK
06, OK—-09 1K 2.2.

Bpemst BoInosiHeHHs: 1 akageMUUecKuil Jac.
Copnepxxanue padboThl, AJITOPUTM BHIIIOJIHEHHSA:
Kopmye cynna mpencrasnsieT co6oif 0005104Ky, TOAKPEIIEHHYI0 CUCTEMON 0alok — HabopoM.
O060504YKa COCTOUT U3 JINCTOB HapyKHON OOLIMBKU (JHUIIA U OOPTOB), BHYTPEHHEH OOIIMBKU
(mepebopok) u HacTWiIOB (Manxyd, BToporo nHa). Ilepecekasicb M MpUMBbIKas APYr K JpYry, OHU
00pa3yroT YeThIPEXYTOIbHBIE YaCTH KOPITyca — HEPEKPBITHSL.

— M Termemm  PAIKA HaOOpa pasHBIX HalpaBlICHHMH,

HAGap - Vi MIpUBapeHHbIe K OOLIMBKE WM HACTUITY,

IIEPECEKAIOTCS 10 MPSMBIMU YIJIaMH,
OTpaHMYMBasl OT/EJIbHbIC TUIACTUHBI (HE
----------- nyrats ¢ auctamu!). Ilnactunel moryr
ObITh  KBaJgpaTHOM  GOpPMBI WU
Hrscrion OpUEHTUPOBAHbl JJIMHHOW CTOPOHOM
HanpaeasHie cucTe M Haoopa BAOJIb UJIX MOIICPEK CyaHa, BEPTUKAIIBbHO
WM TOPU30HTAIBHO. B 3aBucMMOCTH OT
WX OpPUEHTAIMH OINPEAENsIOT CHUCTEMY
Habopa OT/IENbHBIX MEPEKPHITUI U KopIyca B 11esioM (puc. 2.1). Eciau AnuHHbIE CTOPOHBI IIIACTUH
cuctemMa Habopa Ha3bIBaeTCsl MOMEPEUYHON—paconaraTcs Monepek cyaHa npojaoyibHoi. Ecnn
wiactuHbl uMeroT Kopmyc cyana mpexacraBisieT co6oi 000J104KY, MOJKPEINIEHHYIO CHUCTEMOM
6anmok — HabopoMm. OO00J0YKa COCTOMT U3 JIMCTOB HApPYXHOM OOIIMBKU (JHHUIIA U OOPTOB),
BHYTpeHHel 001nBKH (1IepedopoK) U HacTUIIOB (1any0, BToporo nHa). [lepecekasich v mpuMbIKas
JPYT K APYTY, OHU 00pa3yioT YeTHIPEXYToIbHbIE YaCTH KOPITyCa — MEPEKPHITHS.

rl

Puc. 2.1 TThacTiHet 1 cnecrera Haoopa
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Kpome STHX OCHOBHBIX CHCTEM Ha0Opa MEPEKPHITUH CYLIECTBYET elle KOMOMHHPOBaHHAs
cucTeMa Habopa, KOorja B OTICIBHBIX YAacTSIX OJHOTO MEPEKPBITHS UMEIOTCS Pa3HbIC CHCTEMbI
Habopa.

Cucrema HabOpa KOpITyca Cy/iHa B LIEJIOM OIIPEAEIIIeTCs CHCTeMaMu Habopa NepeKphITHil JHUINIA,
6opToB u manyd Ha OonblIedl yacTu Kopmyca (Kpome okoHeyHocTeil). Eciu 3T mepexpbITus
UMEIOT pa3Hble CUCTEMBI HA0Opa, TO CHCTeMa Habopa Cy/Ha B IIEJIOM Ha3bIBACTCsl CMEIIaHHOM. B
HanOoJiee pacrnpoCcTpaHEHHOM BapHaHTE CMEUIAHHOM CUCTeMbl Habopa Kopmyca cyaHa OopT
UMeeT MONEePEYHYI0 CHcTeMy Habopa, a BepxHssi nanyba M JHHIIE — HPOJOJIBHYIO.

77
72

w 13

‘ Kopiryc cyana n ero gacru

- OcHOBHBIE KOHCTPYKTHBHbIC YacTH KOpIIyca cyaHa:

= 1 — axTepUITEBeHb; 2 — KOPMOBasi OKOHEYHOCTh ¢ aXTePUITEBHEM, 3 — KOPMOBasi HaAcTpoiika (10T); 4 — ImonepeuHsIii
KOMHHIC JIFOKa; 5 — Ipy30B0ii JIFOK; 6 — HITypMaHCKasi pyOka H HaBUTa-IHOHHBIIT MOCTHK; 7 — 11e6e{0UHbIE POCTPEL;
8— opHOCTEpX)HEBasi MauTa; 9 — Iepexo/(Has KHIIa HaacTpoiikn; /0 — HocoBas HazcTpoiika (6axk); /7 — HocoBast
OKOHEYHOCTB; /2 — HaKJIOHHBIIT JIeIOKOILHEIIT (popiITeBeHb, /3 — NPOAOIBLHEII KOMHHIC IOKa; /4 — GopToBast
obmuska; /5 — gunme; /6— ceKIOHHBIIT ¢cBapHOil OB (CTHIK); /7 — IPOJOIBHEIl CBApHOIl IIOB, COEMHSIOIIIIT
IOSIChsI HApYKHOI1 oOmuBKH (11a3); /8 — ckyna; /9 — BepxHsis nainyda

Oo6opynoBanue:
WNHcTpyMeHTHI 1 IPpUOOPBI MATOK MEXaHU3AINH
TpeboBaHusi K 0OTYETY MO MPAKTUYECKON padoTe:

1. Kak mepepacnpenensitorcs CHIbI MOAAEPKaHUS TPH TMOMaJlaHuU KopIlyca Cy/IHa Ha

BOJIHY?

2. Kax moxHO n36exath mporuda uiu neperunda Kopryca CyJaHa U CJIeMHHTra?
Kpurtepuu ouenuBanus:
«2» - OTYIIEHBI CYIIECTBEHHBIE OMIMOKH, TOKA3aBIITUE, YTO KYPCAHT HE BIIAJICET
00s3aTeNbHBIMY 3HAHUSMU T10 TAaHHOW TeMe B MOJIHOU Mepe; paboTa 1mokasala MoJHOe
OTCYTCTBHE Y y4alerocs 00si3aTeIbHbIX 3HAHUN U YMEHUH TI0 TPOBEPSIEMOI TEME.
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«3» -nomnymieHs! 0oiee 0THOW OMMOKH WM IBYX-TPEX HEAOYETOB B BHIKJIA/IKAX WIIA IIPOTpaMMe,
HO KYpCaHT BliajieeT 00s3aTeIbHBIMH YMEHHUSIMHU 110 IPOBEPSIEeMOI TEMe.
«4»-paboTa BBHITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS HEJOCTATOYHBI (E€CIu
yMeHHE 000CHOBBIBATH PACCYXKIEHUS HE SIBJISUIOCH CIIEIUAIbHBIM 00BEKTOM MPOBEPKH
«5» - paboTa BHITIOJHEHA MMOJTHOCTHIO, B TECOPETUYCCKUX BBIKIIAIKAX U PEUICHHUSIX HET MpoOesIoB 1
OIIMOOK, B TEKCTE MPOTrpaMMbl HET CUHTAKCUYECKUX OLIMOOK (BO3MOKHBI OJIHA-/IBE pa3lInYHbIC
HETOYHOCTH, OMHCKHU, HE SIBJISIONIMECS CJCACTBHEM HE3HAHWS WJIM HETIOHUMAHHS y4eOHOTO
MaTepuaia
CnucoK MCIO0JIb3yeMOii TUTepPaTyPhI:

1.Teopus u ycrpoiicTBo cynna: yueonuk / b.I1. Kopotkos, A.A. Epmio, A.M. bospuHoB u
Ip.; moa obml. pen. n-pa texH. Hayk, npod. C.1HO, Passozosa. — CIIG.: U3naTenscTtBO «ApT-
Dkcmpecey, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

INPAKTUYECKASA PABOTA Ne 2

Tema: O3HaKOMJIeHHE C YCTPOHCTBOM Cy/IHA, pa3MellleHHeM NOMeIeHU U 0TCEeKOB B
KOpIIyce, HAACTPOHKAaX U pyOKax Cy/Ha
eab npakTHYECKOT0 3aHATHS
- 3aKpeIvIeHUE, YIiyoJIeHHe TEOPETUUECKUX 3HAHUN TTPU U3YYCHUHU CBAPHBIX COCIMHECHHIA;
- Pa3BUTHE HABBIKU CAMOCTOSTEIIHBHOMU ACATEIHPHOCTH TIPHU IPOBEICHUH OOIIUX HCITBITAaHUI
Ha HEMPOHUIIAEMOCTh M TE€PMETUYHOCTh, HABBIKOB I10 HCIOJIb30BAHUIO TNPUOOPOB H
WHCTPYMEHTOB Majioil MEXaHU3AIHH;
OO0yuaromuiics 10KEeH
YMETh:
— TPUMCHITHh HHDOPMALIHIO 00 OCTOWYUBOCTH CyJIHA, TUAarpaMMax, YCTPOMCTBAX
3HaTh:
— OCHOBHBIE KOHCTPYKTHBHBIEC 3JIEMEHTHI Cy/THA;
— TEXHHYECKOE 0OCIyKHBaHHE Cy/IHA
OcBauBatorcs ymenus u 3HaHus B cooTBeTcTBHE ¢ PI'OC CITO: OK 01 — OK 02, OK 04 — OK 06,
OK-091IIK 2.2.

Bpemst BoInosiHeHHs: 1 akageMUUecKuil qac.
Copnepxxanue padboThl, AJITOPUTM BHIIIOJIHEHHSA:
CynoBble MOMEIEHHs pa3MEeIaloTCsl B OCHOBHOM KOpITyce, HACTpOiikax u pyOKax.
K uucny naubonee 6axcHvlx 0omceko8 0CHO8H020 KOPRYCca OMHOCAMCA:
e @Dopnuk — KpaiiHUI HOCOBOU OTCEK;
e Axmepnuk — KpailHHIl KOPMOBOH OTCEK;
o Mejxcoonnoe npocmpancmeo — IpOCTPAHCTBO MEXKTy HapY>KHOM OOLIMBKOW U BTOPBIM
JTHOM;
o Tpiom — IpOCTPAHCTBO MEXy BTOPHIM JHOM U ONMbKaiIen namyooi;
e Teunoex — IpOCTPAHCTBO MEXKAY COCETHUMHU MaTy0aMu OCHOBHOT'O KOpITyca;
e Jlunmanku — riry00oKMe LUCTEPHBI, PACIIONIOKEHHBIE BBIIIE BTOPOTO JHA;
e Koghgpepoam — y3xuii HeTe UM Ta30HENPOHUIIAEMBIN CYXOH OTCEK, PacIlOI0KEHHBIN
MEXy OTCEKaMH MJIM LIUCTepHAMHU JJIsi HePTEPOAYKTOB U COCETHUMH ITOMELICHUSMHU.
o OmceKu 21a6H020 U 6CNOMOZAMEIbHBIX MEXAHUIMOG, MYHHEb 2PeOHO020 6aa,
e Hacmpoiiku — HOCOBasi, KOPMOBasi, CPEIHSs.
B 3a6ucumocmu om naznauenus éce cyooswvie nomeuieHus noopa30enaomca:
e Cneyuanvnvie (Ha TPY30BBIX—TPIOMa; IPOMBICIIOBBIX—00paOOTKH PBIOBI; HAYYHO-UCIIE].
— nabopaTtopun)
o Cayscednsie (TnaBHBIC U BCIIOMOTATEIbHBIX MEXaHU3MOB, MATYOHBIX MEXaHU3MOB,
CYJIOBBIX CHCTEM)
o Kunvie
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e Obwecmeennple (KarOT-KOMITAaHUS, PECTOPAHBI, CTOJIOBAs, OapbI)
e bwimoeozo oocnyxcusanusn

o Iluweobnoka

e Canumapnvie

o Meouyunckozo Ha3HaueHUn

e  Macmepckue

e Cyoosbix 3anacoe

e  CHabicenusn

e  Omceku monauea, 600bl, MAcC1d, 600AHO020 daACMA

=)
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44
Puc 31. DnemenTsI cynHa.
1—sepxuss nanyoa; 2—danpmbopT; 3—Trpy30Bas cTpena, 4—BEHTWIALNOHHAS TOJIOBKA; 5—
rpy3oBas nedenka. 6 — rpy3oBas KOJOHKa. /- YTUIM3allMOHHBIN KoTeln; 8—antenna PJIC; 9—
pyneBas pyoka; 10—mneepHoe orpaxaenue; 11 — BeHTWISSIIHOHHBIN AeduiekTop. 12 — KoMHHTC
IPy30BOr0 Jt0Ka; 13—KpBIIKK Irpy30BOT0 JIHOKa (JIFOK OTKPBIT); 14— dok-mauTa; 15—
CaJIMHTOBAsl IJIoNIaKa; |6—KpBIIKKU TPy30BOTO JTIOKA (JIFOK 3aKpHIT); 17 — MIBapTOBHBIN KITIO3;
18— knextbl; 19 — Opammnmie; 20— ko3bipek; 21 — cTonops! AKOPb Lenu: 22— sKOpb XO0J1a;
23—opmuk; 24 - hoprimkoBas (TapanHas) nmepedopka; 25—rnmiuiepc; 26—mornepednas
BOJIOHETIPOHUIIaeMasi roppupoBaHHas epedopka; 27 — HACTUI BTOPOTro JHa; 28 — BTOpas
nany6a; 29—nuumieBoit crpunrep; 30—aduop; 31—mnoananyoHsrit Habop. 32—Trpy30Boid
TBUH/IEK; 33—TPpy30B0il TpioM; 34 — CKyJIOBOH KWIlb; 35—MalllMHHOE OTAeIeHNe; 36— an3emb-
reHepaTopsl; 37- TIIaBHBIN JBUTATEIND; 38—YyMOPHBIN MOAMUITHAK; 39— TyHHEIb BAIOTPOBO/IA;
40 — BanonpoBo; 41—rpebGHolt BUHT; 42—pyib; 43—pyMienbHoe oTaeneHne; 44—pyneBas
MariyHa.
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Puc. 83. O0miee
PacrojIoKeHUE MTOMEIICHHUH
Ha TaHKEpe.

1 — ¢dopnuk: 2 — HOCOBOE
HACOCHOE OTIENIEHUE;, 3 —
JIATNITAaHK TSHKEIOro TOIUIMBA;
4 — ucrepHa
W30JIMPOBaHHOTO Oastacra; 5
— IpYy30BOii TaHK; 6 —
ycTepHa coopa
He(PTEOCTaTKOB; 7 —
IPy30BO€ HACOCHOE
orxenenue; 8 — MKO; 9 —
axtepnuk; 10 — nomenieHue
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TOIIJINBA.

ABAPUITHOTO JU3EIIb-
reHeparopa, 11 — GanHo-
npadedHbIi 61ok; 12 —
Men0II0K; 13 — cTaHIus
neHoryueHus; 14 —
MPOBU3HOHHBIN OJI0K; 15 —
HIOMEIIEHUE KOHUIIMOHEPOB
1 BEHTWJIATOPOB; 16 —
MIOMEIICHNE
MYyCOpOCKHUTaTeNbHON nieun; 17

— INOMCHICHUC NHCPTHLIX I'a30B;

18 —oTkpbITHIl Oaccelin; 19 —
cBapouHast MacTepckas; 20 —
cnopTkarTa; 21 — cTonoBas u
CaJIOH dKHMaxa; 22 —
KYpUTENbHBIN CalloH; 23—I0CT
VIIpaBIICHUS TPY30BBIMHU
onepanusamMu; 24 — OIOK-KarTa
25 — KarT-KOMIIAHUS U CaJIOH;
26 — kaMOy3HbIit 0510K; 27 —
CTaHIUSI 00BEMHOTO
XUMHUYECKOTO JICHOTYIIeHHs], 28
— JIBYXMECTHBIC KatOThI; 29 —
OJHOMECTHBIE KaroThl, 30 —
OJIOK HaBUTAIlMOHHBIX
nomernienuit; 31 — pyneBas
pyOKka; 32 — OTCTOHBIC TAaHKU;
33 — HHUCTEepHBI TAKEIOTO

b
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Knaccudukauus c OBbLIX MOMELUIeEHWA

Cynoesie nomMmeuleHUus pasmMellaroT B OCHOBHOM KOopnyce, Haacrpomkax n pySkax.
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Cxema cyOQoBLIX NOMEUWEeHMA Ha CYXOrpy3HomMm cyaHe
7 — chopnuk; 2 — uenHon samkK; 3 — aunTaHk; 4 — rpy3osoil Tpiom; 5 — rpysoBoil TBUHAOEK;
6 — MexaynoHHoe npocrTpaHcTeo (ABoiiHoe OHO); 7 — kodrdhepaam; 8 — aunrTaHk; 9 —
MalmMHHoe oTaeneHue; 70 — kopunaop rpetHoro sana; 77 — axrepnuk;
72 — o7 (kopMmoBass HaacTponka): 73 — cpeaHsas HagcrTpoMrka;
714 — 6axk (HocoBasn HaacTpowka): 75— pyGku

O6opynoBanue:
WHCTpyMEHTHI U MPUOOPHI MAION MEXaHU3AIUU
TpeGoBanus k 0TYETY 110 NPAKTHYECKOH padoTe:
Kak nepepacnpenensroTcsi CUIIbI MOAAEp>KaHus IIPH MOMaJaHUuH KOpITyca Cy/IHa Ha BOJHY?
Kak MoxHO n36exkaTh nmporuda uiy neperunda Kopiryca CyiHa U clieMuHTa?

Kpurepun ouenuBanmsi:
«2» - IOTIyIIEHBI CYIIEeCTBEHHBIC OMIMOKH, IIOKa3aBIINe, YTO KYpCaHT HE BIIaJeeT
00s3aTeNbHBIMH 3HAHUSIMU 110 IAHHOM TeMe B TIOJTHOW Mepe; paboTa mokaszaa MmojHoe
OTCYTCTBHE Y y4alllerocs 00s13aTeJIbHbIX 3HAHUN U YMEHUH 110 IPOBEPSEMON TEME.
«3» -nomy1ieHsl 6o1ee 0JHON OMIMOKU WM IBYX-TPeX HEJ0UYETOB B BBIKJIAKAX WM IPOTPaMMeE,
HO KypCaHT BJIaJieeT 003aTeIbHBIMI YMEHUSMH T10 TIPOBEPSEMOI TeMe.
«4» - pa0OoTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBaHMS IIAroB PELICHUs HEAOCTATOUHBI (€CiIn
yMeHHe 000CHOBBIBATh PACCYKACHHUS HE SBISUIOCH CIIEIHATBHBIM 00bEKTOM MTPOBEPKH
«5» - paboTa BBINOJIHEHA [TOJHOCThIO, B TEOPETUYECKUX BBIKJIA/IKAX U PELICHUSIX HET MPOOesoB U
OIMMOOK, B TEKCTE MPOTPAMMbI HET CHHTAKCHYECKHX OMIMOOK (BO3MOXHBI OJIHA-/IBE PA3IUYHbIC
HETOYHOCTH, OINMUCKHU, HE SBISIOIIMECS CJICACTBUEM HE3HAHMs WM HEMOHHMaHHs Yy4eOHOro
MaTepuaia
Cnucok ucnosib3yeMo JuTepaTyphbl:

1.Teopus u ycrpoiictBo cynna: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bospunoB u
Ip.; oA obul. pen. n-pa TexH. Hayk, npod. C.}O, PasBozoBa. — CII6.: M3garenscTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 3,4

Tema: Cocras py/ieBoro, skoOpHOro, 5yKCHPHOr0 M HIBAPTOBHOIO ycrpoiicrea. Cuennoe

ycrpoiicrBo. Haznauenue, cocras.
esb NpakTHYECKOI0 3aHATHS:
- 3aKpeIvIeHue, YIIyOJIeHHe TeOPETUUESCKIX 3HAHUH TIPH U3YUYCHUH CBAPHBIX COSIUHEHU;
- pa3BUTHE HABBIKH CAMOCTOSITENILHON JAEITETbHOCTH NP MPOBEACHUHN OOIINX HCTIBITAaHHIA
Ha HCIOPOHUIAEMOCTh H TCPMETHYHOCTH, HABBIKOB II0 HCIIOJIB30BAHHUIO HpI/I60pOB n
WHCTPYMEHTOB MaJIOl MEXaHHU3aLMH. ;
OO0yuaromuiics T0KEeH
YMETh:
— MpUMEHSTHh HH(OPMALIHIO 00 OCTOWYMBOCTHU CyJHA, TMarpaMMax, yCTpoicTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyJIHA;
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— CYZAOBBIEC YCTPOHCTBA U CHCTEMBI )KU3HEOOECTICUCHUS U KHUBYUECTH CyIHA
OcBauBatorcst ymeHus 1 3Hanus B cootBerctBun ¢ ®I'OC CIIO: OK 01 — OK 02,
OK 04 — OK 06, OK - 09 IIK 2.2.

Bpemsi BbINOTHeHHUsI: 2 aKaJJeMUUECKHX daca.
Conepmanne paﬁoTbl, AJITOPUTM BBINIOJTHCHUS
PyneBoe ycTpoiicTBo.

SxopHoe ycTpOHCTBO

obecneuisaem HAORICHYIO CIOAHKY CYOHA HA Petioax it 6 OMKPLLMOM Mope;
yoepaicueaem Ha Mecme CyOHO, CmMosiljee OOHOBPEMEHHO HA AKOpe (AKOPAX) 1 HA WEAPMOBAX;
CIYIACUM OOHUM U3 CPEOCME CHAMUA CYOHA ¢ Menu;

syem ynp cyoHoM ¢ x

0 ycrpoiictBa H

'0 yCTpOIicTBa
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ByKCcupHOe yCTPOUCTBO: HAa3HavYeHue, TUMNbI,

YCTPOWUCTBO, NPUHUUN OeNCcTBUA

* BYKCUPHOE YCTROUCTBO- JTO KOMNNeKec obopyaoBaHus
N MexaHn3mMoB obecne4vmBaoLLmnx BYKCUPOBKY OOHOIO
cyaHa apyrum. beieatoT: oblecyfoBble U cneynanbHble.
OGuwecynoBble- KaHaT, cneunanbHbii BYKCUPHbBIA KHEeXT
(BuTeHr), BYKCUPHbLIW KIHO3.

* CneumanbHble ycTpoucTBa: bykcupHaa nebenka.
OyKCUPHbIN rak, 6uTeHr, BykcupHble KaHaTbl, ByKCUpHblIe
apku, 6opToBble orpaHnynTeni, BYKCUPHbIN KMNHO3.

« JleGenku OLIBaKOT: 1. aBTOoMaTuyeckue, 2.
MexaHu4eckue 2-x TUNOB: a) KOTopble MOTryT U3MEHUTb
ANnHYy ByKcUpHoro kaHaTta 6e3 nsmeHeHuss ckopocTu, ©)c
M3MEeHEeHNEeM CKOpPOCTU. 3) NneBeaKkn-BbOLLKN.

CuenHoe ycTpoiicTBo.

CuenHoe yCTpONCTBO CIIYKUT JJII COSAMHEHUS CyI0B IPU MIPOBOJIKE UX METOJI0OM
tonkanus. Cya COeIMHAIOT P MOMOIIIY HATSKHBIX YCTPOMCTB, a TAK)KE MPH MOMOIIN
aBTOMATHYCCKUX CIICITHBIX 3aMKOB.

Cuyennoe (kanammnoe) ycmpoucmeo moaKadel cocmoum.

-0- yIOPOB — MPOYHBIX BEPTUKATBHBIX OAJIOK,
-0- y4aJIOYHBIX TPOCOB,

-0- TaJIpeIoB,

-0- aMOpPTU3aTOPOB, OTKUJAHBIX TAKOB,

-0- MEXaHU3MOB — JIe0eIOK U IIIHIICH.

CxeMa [IByXyropHOro CLIENHOro YCTPONCTEA.

1 — ynopbl; 2 — OTKUAHbIE FakA [/1s1 aBapuiiHOW OTjauy BOMOKEBbIX
KaHaToB; 3 — BOXOKEBbIE Y4asloHUHble KaHaTbl C KOyLUIaMW Ha KOHLax; 4 —
Hanpas/sioLLMe POSVKY; 5 — HaTshKHbIE Tasperibl; 6 — pyyHas nebefka;
7 — pacuanouHble KaHaTbl [/ MpefoTBpalleHVsT MOoMepeyH bix
nepemMeLleHniA cynoB; 8 — NepPeHOCHO Tasper.



OobopynoBanue:
WHCTpyMEHTHI B TPHOOPHI MaJIO MEXaHU3AIHH
TpeOoBaHMs K 0TYETY 10 MPAKTH4YECKOH padore:

3. Kak nepepacrpenenstorcss CUiabl MOAJEPKAHUS MPU TONAJAaHUM KOpIlyca CyIAHA Ha

BOJIHY?

4. Kaxk M0XHO n30€xaTh rnmporuda uiM neperuda Kopryca Cy/iHa U cieMuHra?
Kpurepun ouenuBanmsi:
«2» - TOMYILIEHBI CYIIECTBEHHBIC OLIMOKH, MOKA3aBIINE, YTO KypCAHT HE BIaJACET
00s3aTeJIbHBIMA 3HAHUSAMH 110 HaHHOfI TEME B IIOJTHOH MCpC; pa60Ta [10Kaszalia
IIOJIHOC OTCYTCTBHC Y YUAIICTOCA 00s3aTeNIbHBIX 3HAHUN U yMeHI/Iﬁ I10
IIPOBEPSIEMOU TEME.
«3» -JIONyIICHBI 00JIee OTHOM OIMTUOKH MIIU JIBYX-TPEX HEJOYETOB B BBIKJIAIKAX
HJIK IIPpOrpaMme, HO KYPCaHT BJIaACCT 00s13aTeIbHBIMU YMCHUAMU I10 HpOBCpSIGMOﬁ
TEMC.
«4» - paboTa BBINOJHEHA TOJHOCThIO, HO OOOCHOBAaHHUSI IIIArOB pEIICHUs
HEJIOCTATOYHBI (€CIM  yMEHUE OOOCHOBBIBATH PACCYXXJICHHUSI HE SBIISLIOCH
CHEUAIBHBIM 00BEKTOM MPOBEPKHU
«5» - paboTa BBINOJHEHA MOJHOCTHIO, B TEOPETUUECKUX BBIKJIAJIKAX U PEHICHUSIX
HET MpoOesioB U OWMOOK, B TEKCTE€ MPOrpaMMbl HET CHHTAKCHUYECKHX OIIMOOK
(BO3BMOXKHBI  OJIHA-JBE pa3JIMYHbIE HETOYHOCTH, OINHCKHU, HE SIBJISIOIIUECS

CJIECACTBUEM HE3HAHUA NI HCIIOHUMAaHUA y‘l€6HOFO MaTcpuaa
Cnmcok HCIoJIb3yeMoii JIuTepaTypbl:

1.Teopus u ycrpoiictBo cynna: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bospunos u
Ip.; oA obul. pen. n-pa TexH. Hayk, npod. C.}O, PasBozosa. — CIIG.: U3natenscTtBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne §

Tema: CnacaTejibHble HUIIONKHU U IJI0ThI, X YCTPOICTBO U CHA0KeHHe
Heab NpaKkTH4YeCKOro 3aHATHA:
— 3aKperyieHue, yriiyoieHne TeOPeTHUEeCKUX 3HaHUM MPU U3YUYE€HUHU CBApPHBIX COEIMHEHUMN;
- pa3BUTHE HABBIKM CaMOCTOSATEIBHOM JEATENIbHOCTH MPU MPOBEACHUN OOLIMX MCIIBITAHUHA
Ha HENpPOHUIIAEMOCTh M TI'ePMETUYHOCTh, HABBIKOB [0 HCIIOIB30BAHUIO NPUOOPOB H
MHCTPYMEHTOB MaJION MEXaHU3ALIMH.;
OO0yuaromuiics T0KEeH
YMETB:
— TPUMEHTh HHPOPMALUIO 00 OCTOMYUBOCTH CyJHA, AMArpaMMax, yCTPOHCTBaxX
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBI CyJIHA;
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— CYZAOBBIEC YCTPOHCTBA U CHCTEMBI )KU3HEOOECTICUCHUS U KHUBYUECTH CyIHA
OcBauBatotcst ymenus u 3Hanus B cootBerctBuu ¢ ®I'OC CITO: OK 01 — OK 02,
OK 04 - OK 06, OK - 09 11K 2.2.
Bpemsi BbINOJIHEHHSA: 2 aKaJIeMUYECKUX Yaca.
Conep:xanue padoThl, AJITOPUTM BHINOJTHEHUS:
OcHoBHBIE clacaTelibHbIE CPEICTBAa KOJUIGKTMBHOTO TIOJb30BAaHUS - O5TO HLIIONOYHOE
YCTPONCTBO, BKJIIOUAIOLIEE HIJIIONKH U KaTepa, cnacarejJbHble IJIOThI, a TAK)XKE MEXaHU3MBI
JUISL UX CITyCKa U TOJbeMa.
ChnacaTte/bHbIe HUTIONKH SBJISIOTCS OCHOBHBIM CIIACATEJIBbHBIM CPeICTBOM Ha MOPCKUX CYAax
Y MOTYT OBITh OTKPBITOI'0 WK 3aKPBITOr0 TUIIA.
-Cnacare/ibHble HUTIONIKH OTKPBITOr0 THIIA;
-3aKkpbIThbie CAMOBOCCTAHABIUBAKOIIUECS
-IIl;1ronKHM ¢ ABTOHOMHOM CHCTEMO# BO31yXOCHA0KeHHUS;
-Orne3anuieHHble cnacaTeJbHble HUTIONKH.
ChnacartenbHble IUIOTHI, HApsAy CO LUTIONKaMH, HAXOAST IPUMEHEHUE HAa MOPCKUX cynax. OHu
OBIBAIOT KECTKUMU U HATyBHBIMHU.
[110THI cHAOX)AIOTCSI KaMepaMy TUIaBYYECTH, UX TPY30M0IBEMHOCTb--4--12 uenosek. Lllupokoro
pacmipocTpaHEHHs KECTKHE TUIOTHI HE IOMYYUIIH U3-3a CBOEH I'POMO3JIKOCTH.
HanyBubie miotsl (IICH) nmaccaxupoBMECTHMOCTBIO 6--25 4elloBEK B IMOXOHOM IOJIOKCHHUU
XPaHAT B KOHTEIHEepax, 3aHUMAIOIIUX MaJlo MeCTa.
BEICTpO MPUBOAKUTE UX B TOTOBHOCTh MOYKHO JABYMS CITIOCOOAMH.
B nepBom cnyuae skunaxk 0cCBOOOKIAeT OT KPEIJICHUSI KOHTEHHEPHI U cOpachiBaeT UX B BOAY.
Bo Bropom ciydae o0cBOOOXIEHHE KOHTEHHEpa MPOUCXOAUT AaBTOMATHYECKH 3a CYET
cpabaThlBaHMsI TUIPOCTaTa, KOTJa TOHYIIEE CYAHO Horpyxaercs B Boay. OOGmanaromuit
MOJIO’KUTEIBHON IJIaBYYECThIO KOHTEWHEP BCIUIBIBAET, €0 CTBOPKU PACKPBIBAIOTCS, ITYCKOBOM
JIMHb, 3aKPETJICHHBIA OJHUM KOHIIOM Ha Tany0e CyJqHa, BKJIIOYAeT CHCTEMY Ta30HAMOTHEHHUS,
KOTOpasi MPUBOJUT IJIOT B pabouee (HaAyToe€) COCTOsSIHUE 3a 1--3 MHUH, B 3aBUCUMOCTH OT
TEMIIEPATYPHI OKPYKAOILIETO BO3AYyXa.
[Tocangka ocymectBisieTcss MO0 ¢ BOJBI (JIFOAM MPBHITAIOT 32 OOPT M BIUIABb JOOHPAIOTCS 0
10Ta), 1100, pexke, C TOMOIIBIO CTIeUaIbHBIX TPATOB.
OcHOBHbIE HEJOCTATKH 3TUX IIOTOB -- HEOOXOIMMOCTb INPBIraTh B BOAY, UHOTIAa C OOJIBIION
BBICOTBI; Ha IUJIOT JIFOJM MOMAIal0T B MOKPOW OJEX]e, YTO MPH HU3KOHM TeMmIiepaType BO3ayxa
MOJKET MPUBECTH K MEPEOXJIAKIACHHUIO U Thbenu. B mocnenHee BpeMs CO3/1aHbl MJIOTHI HOBBIX
KOHCTPYKLIMI: OHM HaJyBaroTCs Ha nanyoe cyJHa, 371ech JKe IMPOBOJUTCA MOcajKa JItojiel, 3aTeM
C TIOMOIIBIO KpaH-0aJIKK UX CITYCKaIOT 3a OOPT.
Bcem mioram mpucymy o0mmii HEAOCTATOK - HEBO3MOXKHOCTH AKTUBHOIO IEPEMEILEHUS,
MOCKOJIbKY OHU HE 000pY/10BaHbl ABUTATEISIMHU.

CnacarenbHas wionka CnacarenbHbiii NAoT

CnacartenbHble XXUnertbl

D&

OobopynoBanue:
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WHCTpYMEHTHI B TPUOOPHI MaJlol MeXaHU3aIH
TpeOoBaHMsl K 0TYETY 1O MPAKTH4YECKOH padore:

5. Kak nepepacnpenenstorcs cuibl NOAAEPKAHUS MIPU MONAJaHUU KOpIlyca CyJIHa Ha

BOJIHY?

6. Kak moxxHO m30exaTh mporuda wiy neperunda Kopryca cyaHa U CJIeMHUHTa?
Kpurepun oueHuBanms:
«2» - IOTyIIEHBI CYIIeCTBEHHbIE OMIMOKH, TTOKA3aBIINe, YTO KYPCaHT HE BiIaJceT
00s3aTeNbHBIMU 3HAHUSIMU T10 TaHHOM TeMe B MOJIHOU Mepe; paboTa mokaszaa MojiHoe
OTCYTCTBHE Y y4alierocs 00s3aTeIbHbIX 3HAHUH U YMEHHI IO IPOBEPSEMON TEMe.
«3» -nomnyiieHsl 0osiee 0THOM OMIMOKU WM IBYX-TPEeX HEJA0YETOB B BHIKJIAJIKAX WM IPOrpaMMe,
HO KypCaHT BJaJieeT 00s3aTeIbHBIMI YMEHUSMHU T10 TIPOBEPSIEMOI1 TeMe.
«4» - paboTa BBIMIOJIHEHA IOJIHOCThIO, HO OOOCHOBAHUS IIAroB PELICHUS! HEJOCTATOYHBI (ECiH
yMeHHe 000CHOBBIBATh PACCYKACHHUS HE ABISIIOCH CIIEIHATIBHBIM 00bEKTOM MPOBEPKH
«5» - paboTa BHINIOJHEHA MMOJIHOCTHIO, B TEOPETUYECKUX BBIKIIAIKaX U PEUICHHUSIX HET MpoOesioB 1
OIMMOOK, B TEKCTE MPOTPAaMMbI HET CHHTAKCHYECKHX OMIMOOK (BO3MOXHBI O/IHA-/IBE PA3IUYHbIC
HETOYHOCTH, OMHCKH, HE SIBISIOIIMECS CJIEJCTBUEM HE3HAHWsI WM HEMOHMMAaHUSA Y4eOHOTro
MaTepuaia
CnHcoK HCIO/Ib3yeMOil JTUTepaTyphbl:

1.Teopus u ycrporictBo cyana: yueonuk / b.I1. Koporkos, A.A. Epmios, A.M. BosipuHoB u

Ip.; moa obul. pen. n-pa TexH. Hayk, npod. C.HO, Pa3Bozosa. — CIIG.: HU3natenscTtBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 6

TeMma: YCTPOMCTBO JIETKUX M TSKEJIbIX IPY30BbIX KPAHOB. THIIBI JIIOKOBBIX 3AKPbITHI
Heab npakTH4ecKOro 3aHATHS:
- 3aKpeIvieHue, YriyoJieHUe TeOPETUUECKUX 3HAHUHN TIPU U3YUYE€HUH CBAPHBIX COSIUHEHU;
- pa3BUTHE HABBIKH CAMOCTOSITETFHON €ATEeIbHOCTH MPH MPOBEICHUU OOIIUX MCTIBITAHUIMA
Ha HEMPOHUIIAEMOCTh M TE€PMETUYHOCTh, HABBIKOB II0 WCIOJIb30BAaHUIO TPUOOPOB W
WHCTPYMEHTOB MaJION MEXaHU3alUH.
OO0yuaromuiics 10KEeH
YMETh:
— MPUMEHATH HHPOPMAIIHIO 00 OCTOMYUBOCTH Cy/IHA, TUarpaMmax, YCTpOHCTBax
3HaTh:
— OCHOBHBIE€ KOHCTPYKTUBHBIE 3JIEMEHTHI Cy/IHA;
— CyIIOBBIE YCTPOMCTBA U CUCTEMBI )KHU3HEOOECIICUCHUS U KUBYUYECTH Cy/IHA
OcBauBatorcs ymenus 1 3Hanus B coorserctBuu ¢ ®I'OC CIIO: OK 01 — OK 02,
OK 04 - OK 06, OK-091IK 2.2.

Bpemsi BbIIOJTHEHHUSA: 2 aKaIeMHYECKHX Yaca.
Conep:xanue padoThbl, aJIrOPUTM BHINIOJIHEHHS

['py30Boe yCTpOUCTBO
I'py3oevie cmpenvi
I'py30BBIE CTpEINBI HCIOIB3YIOTCS IS IEPEMELICHUS TPY30B.
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Puc. 5.18. I'py3oBas crpena:

1 - crpena; 2 - maura; 3 - 6ammax mmnopa; 4 - BEpTIIIOT IINopa; 5 - 00yX TONEHAHTa;

6 - Gy1oKk TOneHaHTa; 7 - TONEHaHT; § - 00yX HOKa, 9 - Tpy30Boii 610K; 10 - mpotuBoBec; 11 —
BepTIIIOT, 12 - rak; 13 - oTTsikka; 14 - Tanu OTTsKKH; 15 - rpy30BOM LIKEHTENb; 16 — HampasJsito
it 6110k; 17 - koHer k nebenke; 18 - rpy3oBas nedenka; 19 - mamyOHbIi 00yx ToneHanTta; 20 -
KOHeI[ K KaHugac-610ky; 21 - TpeyroibHOE 3BEHO

CTpelbl IesTCs Ha JIETKHE U TSHKEIIOBECHBIE.

Jlerkue cTpeJibl IMEIOT IPy30M0AbEMHOCTD 110 10 T, TsIzKeJi0BecHbIe — cBbIie 10 T.

HawuOonee npocTast KOHCTPYKIMS OJIMHOYHOM JIETKOM Ipy30BOM CTpelibl TOKa3aHo Ha puc. 5.18.
Crpenbl  UMEIOT  psI  HPEeUMMYIIECTB: MPOCTHl W AEMIEBBI, JIONYCKalOT  paboTry
MaJIOKBAIM()UIIMPOBAHHBIM [IEPCOHATIOM, BO3MOKHA paboTa Ha peiiie mpy HeOOobIION Kauke.
OpHaxo y TakoW CTpenbl €CTh HEJOCTATKU: CTPEIY C TPY30M MOYKHO IOBOPAuMBATh OTTSKKAMHU,
HO HEJb3s U3MEHUTh BBUIET CTPEINbl C TPY30M, TaK Kak Ha TOMEHAHTE (C MOMOIIBI0 KOTOPOTO
U3MEHSETCS BbUIET) HET COOTBETCTBYIOIIEH J1€0eKH.

Beuier ctpensl MOXKHO M3MEHATh 0€3 Ipys3a ¢ momollbio OapabaHa (Typadku) jeGenku depes
KaHu(ac-0JI0KH, TOBOPOT BPYUHYIO C MTOMOIIBIO OTTSDKEK, MOIBEM -1e0€TKOM.

Jliis Tpy30BBIX Onepaiuil mpuMeHseTcs crapeHHas paboTa cTpen («Ha Teaeon»).

7’

Puc. 5.19. CtpenoBoe rpy30Bo€ yCTPOMCTBO AJIsl IEPETPY3KHU «TeIeOHHOM»

CniapeHHbI€ CTpebl IPU 3arpy3Ke cyaHa paboTaroT TaKuM 00pa3oM.

[Tocne 3akperuieHUs (3aCTPOIUIMBAHMS) Tpy3a JOKepaMH Ha Mpuyaie JeOeaYhK BKIIOYAET
JIBUTATEINb JIeOe KN OeperoBoil CTPEIbl B HAIIPABICHUH Ha «BHPY».

['py3 mogHuMaeTcs Bhiiie (HanbIdopTa, Mocie Yero BKII0YaeTcs ABUraTelb TPIOMHOMU J1e0eIKU B
HANpaBJICHUU Ha «BHPY», a JBUraTelb OEpPEeroBO — B HANPaBICHUU Ha «MaiHy». [Ipm sTOM
CKOpOCTh 00eux Je0eI0K peryIupyroT TakK, YTOOBI Ipy3 MepeMeiancs rOPU30HTAIBHO A0 JIIOKa

CyJlHa.
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I'py3o6vie kparbvl

Vcnonb30BaHue KPaHOB MTO3BOJIWIIO IPAKTUYECKH UCKIIFOUYUTD TSKEINbIE pPy4YHbIe paboThI IPU
NOTPY3KE U BBITPY3KE, MOBBICHTH TEMIIBI IPY30BBIX PaOOT CyJ0B € OOJIBIINM PACKPBITHEM.

B T0 3xe BpeMsl KpaHblI SIBJIIOTCS BECbMa JOPOTUM I'PY30BbIM YCTPOHCTBOM M HE MOT'YT paboTaTh
IIPU KpEHE WK Kauke 0oJsiee 2°-3°, 4To 3HAUUTEIbHO OTPAaHUYMBAET UX UCIOJIb30BaHUE IIPU
I'Py30BbIX ONlEepalusax Ha peiie (rpy30Boii OJI0K KpaHOB XKECTKO CBS3aH CO CTPEJIOH, T0O3TOMY
HIKEHTEJIb COCKAKMBAET IIPU HAKJIOHEHUHU CyJIHA U KPaHa).

HauOonee pacripocTpaHeHbl HIOBOPOTHBIE CYJJOBbIE KpaHbl, KOHCTPYKIIHS KOTOPBIX [TOKa3aHa Ha
puc. 5.20.

Puc. 5.20. CynoBoii rpy30BOii KpaH.

1 - xonoHHa; 2 - uIonIaiKa MOBOPOTHASI C IPUBOJHBIMU MEXaHU3MaMHU; 3 - MEXaHU3M
U3MEHEHHUS BbUIETA CTPeIbl; 4 - MEXaHU3M MObeMa U OIyCKaHMs Ipy3a; 5 - KabuHa mocra
yhpaBieHus; 6 - OTTSKKA CTpebl; 7 - TPY30BOM MIKEHTENb; 8 -cTpena; 9 - rak ¢ IpOTUBOBECOM U
BEPTIIIOTOM.

OOBIYHO yCTaHABIMBAIOT OJUH KpaH Ha TpiOM. [ py30MoabeMHOCTh MOBOPOTHBIX KPAHOB OT
HECKOJIBKUX JECSTKOB 10 HECKOJIBKHUX COTEH TOHH.

Kpansl Moryt pabotath B OJUHOYHOM PEXUME JINOO OJHOBPEMEHHO (B «CIIApKe»), MPU 3TOM
Ipy30I0BEMHOCTD YBEJINYUBAETCS B 2 pa3a.

[Tpu paboTe B «cnapke» KpaHbl yCTaHABIMBAIOTCS NAPAJUIENIBHO C YIIPABICHUEM U3 O -

HOM U3 KaOUH M paboTal0T CUHXPOHHO.

B 06b1yHOM pekume matopma pa3BoOpavyMBaeTCs TaK, YTOOBI KaXKIbli KpaH 00CITy:KH-

BaJl 0NV KAUIIMIA JTIOK.

Ha cynax ¢ mManoil mmpHuHO# Kopiiyca UCHOIb3YIOT HEMOIBUKHBIE KPAHbI, pacloI0KEHHBIE B
JMaMeTpaIbHOM IMIIOCKOCTH, C OOJIbIIEH IIUPUHON - HEMOIBUKHBIE KpaHbI 0 O0pTaMm.
Taocenogecnvle cmpenvi

B npakTuke nepeBo3ku JOCTaTOYHO YacTO BCTpedaroTes rpy3sl 6onee 10-30 T. OgHako
KOJIMUECTBO 3TUX IPY30B Ha CyiHE OOBIYHO HEBEIIUKO.

[ToaTomMy ycTaHaBIMBaTh JOPOTHE U TSAKEINBIE KPaHbl COOTBETCTBYIOLIEHN IPy30110{bEMHOCTHU
HeresnecooopasHo. s ATUX Tpy30B 0OBIYHO MPEyCMAaTPUBAIOT TSAKEIOBECHBIE TPY30BbIE
CTpebl (Tpy30101beMHOCTBI0 Oosiee 10 T), naxke eciu A7 IepEeBO3KH JIETKUX IPY30B Ha 3TOM
K€ CYJHE YCTaHOBJICHBI KPaHHbI.

I'py3010ABEMHOCTD TAKENOBECHBIX I'Py30BbIX cTpen fqocturaet 600T u naxe 1300T.
TspxenoBecHas rpy30Basi CTpesia OTIMYAETCs M0 KOHCTPYKIUU OT JIETKOM TeM, 4TO ONUpaeTcs
HINTOPOM Ha OTAEbHBIN hyHIaMeHT.

Takum 06pa3om, paboTa CTpesbl MOJHOCTHI0 MEXAaHU3UPOBAHA JIJIsI TOTO, YTOOBI MOKHO OBLIO
oryckarhb (IOJHUMATh) B JII00YIO 3aJaHHYIO TOUKY TproMa (J1foka) 0e3 mepeMereHui

«BPYYHYIO» BHYTPH TPIOMA.
B Hacrosimiee Bpemst 0OBIYHO UCTIONB3YETCSI IBYXTONIEHAHTHOE BOOPYKEHHE CTPEI
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(puc. 5.22).

Puc. 5.22. CynoBoe rpy30Bo€e yCTpOHCTBO C IOBOPOTHBIMH CTpPEIaMHU:
a - cucteMbl XaiuieHa; 0 - cucreMsl Bee,
1 - mogbemHas nebenxa; 2 - rpy3oBas crpena; 3 u 4 - 1edeKu pa3BOpOTa CTPEIBL.
DTO BOOPYKCHHE MTO3BOJISIET OTKA3aThCS OT OJTHOM JICOSIKH U OTTSIKEK.
Ho Ha HEKOTOphIX M3 OSTUX CYJOB YCTaHOBJIEHBI TMOIPY30-pa3rpy304yHbIe YCTPOICTBa C
JleHmoyHviMu mpauncnopmepamu (puc. 5.23).

Puc. 5.23. Ilorpy304H0-pa3rpy304Hoe yCTPONUCTBO C JIEHTOYHBIMU TPAHCIIOPTEPAMHU IS
NIEPEBO3KH CHITyYUX IPY30B

Cyna ¢ TakuMH YCTpOWCTBaMH MOTYT I'PY3UThCA-Pa3rpyKaThecsi B HEOOOPYIOBaHHBIX MOPTax,
/1€ OTCYTCTBYIOT O€pEroBbl€ NEPErPY30UHbIE KOMIIEKCHI.

TproM — MPOCTPAaHCTBO MEXIy BTOPBIM JHOM U Omwxkailmed mnamxyboil. Pacmnpoctpaneno
OTKAThIBa€MO€e MEXaHU3HMPOBAHHOEe JIIOKOBOE 3aKpbITHE U3 HECKOJIbKUX OTIENbHBIX
METAJUIMYECKUX CEKIMH, COCTUHEHHBIX MEXIY OO0 KOPOTKUMH IensMu. (s OTKpbhIBaHUS
TPY30BOTO JIFOKA 3aKPEIJICHHBIN Ha TMOCJIEIHEH CEeKIMU TPOC Yepe3 Chell. OJIOK Ha TPy30BOH
IUIOINAJKE 3aBOJUTCS Ha TaKk IPy30BOM CTpeibl WM Ha Typauky rpy3oBod jnebenku. Ilpu
HaTSDKEHUM Tpoca CEKLIMHM HAuMHAIOT KaTUThCS Ha pOJIMKaX IO CIel HaIpaBJISIOLIUM.
MexaHu3MpOBaHHbIC CTBOPYATHIC JIIOKOBBIE 3aKPBITHSA COCTOST M3 [JBYX CTBOPOK,
OTKPBIBAEMBIX B HOC M KOpPMY, MHOTJa K OOpTaM C IMOMOIIBIO T'HJIPABINYECKUX IMPHBOIOB.
HamaTtbiBaeMoe 3aKpbITHE, COCTOSIIIEE M3 OOJBIIOrO YHCia JIETKUX TOPPUPOBAHHBIX CEKIIMM,
KOTOpbIE HAMATBIBAIOTCS MPH OTKPBIBAHUH JIIOKA Ha criell. 6apabaH, MpUBOAMMBIN BO BpallleHUE
anexkTpoaBurareneM. JIlokoBble 3aKpbITHSI NMOHTOHHOIO THIIA BBHINOJIHEHBI B BUJAE OJHOU
CEeKLIUHU C pa3MEpaMU IPy30BOro JitoKa. IIOHTOHHYIO KpBILIKY JIOKa MOJHUMAKOT I'PY30BBIM
KpPaHOM U YKJIaJIbIBaIOT Ha CBOOOJHOE MECTO Ha Maiy0e WiIM Mmupce.
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JaKpbITUAR cucmemb! Mak-
Irpezaopa

JTrokoBO€E 3aKpbITUE CUCTEMBI
Mak-I"'perop:

- 1 — nokoBasa cekuusa; 2 —
HanpaBnsawwasa 6anka; 3 —
LEHTPUPYIOLLININ POJuK; 4 —
OMOPHbIE KaTKu;

- 5 — yenoyka, cBA3biBaoLLan
cekunm mexxkay cobomn; 6 -

. Bonbuwoe npuMmeHeHue Ha pnoTte coeaVHUTESbHbIN KITUH;
NMosIy4YMnum 3akpbiTUa cucmems! « 7 —TpoOC, NpeAHa3HaYeHHbIN
Mak- Npezopa, y KOTOPbIX FIIOK ANs OTKPLITURA; 8 — TPOC,

3aKpbliBaeTCcH HEeCKOJIbKUMU
MeTaJim4ecKumMm ceKkumamm

- AJNIMHOM Ha BCHO LWMPUHY FNoKa

npegHasHadeHHbIn Ans
3akpbiTUsA; 9 — kKaHudac-6nok

OobOopynoBanmue:
WNHcTpyMeHTh! 1 IpUOOpBI Maiol MEXaHU3aluU

TpeOoBanus K 0TYETY O MPAKTUYECKOH padoTe:
7. Kax mepepacnpenenstorcs CUIbl MOJAECPKAHUS MPHU MONAJaHUM KOpIlyca CyJHa Ha
BOJIHY?

Kpurepun oneHuBaHmsi:

«2» - JOMYIIEHBI CYIIECTBEHHBIE OIIMOKH, TOKa3aBIIMeE, YTO KypPCAaHT HE BIIAJEET
00s13aTeIbHBIMU 3HAHUSAMU 0 JAaHHOM TeMe B IIOJIHOM Mepe; padoTa rmokaszana
MOJIHOE OTCYTCTBHE Yy Y4aIlIEerocs OO0s3aTeNIbHBIX 3HAHUW W YMEHHUM 10
IIPOBEPSIEMOU TEME.

«3» - nmoryieHsl 6oee 0HOW OMHMOKK WIIM JIBYX-TPEX HEAOYETOB B BBIKJIAJKAX WIIH
nporpaMMe, HO KypCaHT BiajeeT 00s3aTelbHBIMM YMEHHUSMHU IO
IIPOBEPSIEMON TEME.

«4» - paboTa BBIMOJHEHA NOTHOCTHIO, HO 00OCHOBAHHS I11arOB PEIICHUS] HEJJOCTATOUHBI
(ecnmu ymeHue OOOCHOBBIBATH PACCYKIIEHUS HE SBIBUIOCH CIEHUATbHBIM
00BEKTOM MPOBEPKU

«5» - paboTa BBITIOJIHEHA TOJHOCTHIO, B TEOPETUYECKUX BBIKIAIKAX M PEIICHHUSIX HET
npo0esoB M OMMUOOK, B TEKCTE MPOrpaMMbl HET CMHTaKCHYECKUX OIIHMOOK
(BO3BMOXKHBI OJIHA-JIB€ PA3JIMYHbIC HETOYHOCTH, OIHCKH, HE SBIISIOUIHECS
CJICZICTBUEM HE3HAHUS WM HETIOHUMaHUs y4eOHOTro Marepuania

Cnucok ucnoyib3yeMoi JuTepaTyphbi:

1.Teopus u ycrporictBo cyana: yueonuk / b.I1. Koporkos, A.A. Epmios, A.M. bospuHoB u
Ip.; Mo obml. pea. a-pa TexH. Hayk, npod. C.IO, PasBozoma. — CII6.: U3marenbctBO «ApT-
Okcrpecey, 2018. — 452 c¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKASA PABOTA Ne 7

Tema: «O011IeCyI0BbIE U CTIEHUAIBbHBIE CUCTEMBL. MapKupPOBKa TPYyOOIIPOBOIOBY.

Leap npakTHYecKOro 3aHATHSA:
— 3aKperuieHue, yriryOJIeHne TeOpeTHUECKUX 3HaHUH MPH U3YUYE€HUH CBApPHBIX COCAMHEHU;
— pa3BUTHE HABBIKM CAMOCTOSITENILHOM JAESATEIbHOCTU MPHU MPOBEACHUHN OOIINX HCTIBITAaHHUM
Ha HENPOHHMIIAEMOCTh M TE€PMETUYHOCTb, HABBIKOB I10 HCIHOJB30BAHUIO NPUOOPOB H
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WHCTPYMEHTOB MaJoi MEXaHU3AIIHH.;
OO0yyaromuiics T0KEeH
YMETh:

— TIPUMEHSTHh HHPOPMALIUIO 00 OCTOHYMBOCTH CYyJHA, JUArpaMMaXx, YCTPOHCTBAX

3HATH:

— OCHOBHBIC KOHCTPYKTHUBHBIC JJIEMEHTHI CY/IHA;

— CYIIOBBIC YCTPOMCTBA U CUCTEMBI )KH3HEOOECIICUCHUS U )KUBYYECTH CYJTHA;

—  MaHEBPEHHbBIC, UHEPLIIMOHHBIC M YKCILTyaTallMOHHBIC KAYECTBA, XOJIKOCTh CYHA, CY/I0BbIC
JIBUKUTEI, XapaKTCPUCTHUKKA TPeOHBIX  BUHTOB, YyCIOBHS ~ OCTOMYMBOCTH B
HETIOBPEIKACHHOM COCTOSIHUM JUUISl BCEX YCIIOBHI 3arpy3Ku

OcpauBatorcs ymenus u 3Hanusi B coorsetcTBuu ¢ @I'OC CIIO: OK 01 — OK 02,
OK 04 — OK 06, OK — 09 TIK 2.2.

Bpems BbIOTHEHHsA: 2 aKaJIeMUYECKHUX Yaca.
Conep:xanue padoThl, AJITOPUTM BHINOJTHEHUS:

1. Knaccudukanus CynoBbIX CUCTEM
1. CynoBbI€ CUCTEMBI CITYXaT JIJIsl TPAHCIIOPTUPOBKU Ha CYIHE pa3InyHbIX BemecTs. [1o
BUJTy NIEPEKaYMBAEMOI0 BEIIECTBA CUCTEMBI OBIBAIOT: BOJISHBIE, BO3AYIITHbIC, TOIUIMBHBIC,
MAacJIsIHbIE, PACCOJIbHBIC U T.JI.
2. [1o Ha3HAYEHUIO CYNOBBIE CUCTEMBI IEIIATCA HA:
- 001IIeCyTOBBIC CUCTEMBI - BBITTOJIHAIOT 00IIECY/T0BbIe (DYHKIIMU U OOBIYHO YCTAHOBJICHBI HA
BCEX CYyJlax;
- CTICIMAJIbHBIE CUCTEMBI - 000PYIYIOTCSI ONIPEICIICHHBIE TUIIBI CYIOB;
- CUCTEMBI CYJIOBOM SHepreTudeckoi ycraHoBku (COY).
B cocraB cuctem BXOIAT: TpyOOTIPOBOIBI, apMaTypa, MEXaHU3MbI (HACOCHI, KOMITPECCOPHI,
CenapaTopbl, BEHTUJISATOPHI), KOHTPOJIBHO-U3MEpUTENbHbBIE MPUOOps! U aBToMaTuka (KUIT u A).

2. OO1IecynoBbIe CUCTEMBI
K o01iecynoBbIM cucTeMaM OTHOCSITCS MPIOMHbLE, CAHUMAPHbLE, CUCHEMbL HOHCAPOMYUIEH U,
cucmemul UCKYCCHBEHHO20 MUKPOKIUMATA.

3. TpromHbIe cucTEeMBI
TproMHBIE CUCTEMBI - 3TO OCYIIUTEIbHAsA, OaJJTACTHAS U BOJOOTIUBHAS CUCTEMA.
OcyumuTe/bHAs CUCTEMA CIYKUT i1 MEPHOJUYECKOro yaajdeHHus 3a OOpT BOJIBI, KOTOpas
cobupaercs B JIbsJIaX MAIIMHHOTO OTJIEJICHUS M3-3a YTEUEK Yepe3 CaTbHUKU HACOCOB U apMaTyphl,
HEIUIOTHOCTEH TpyOOmpoBOAOB U JAp. JIbsnbHBIE BOABI MOTYT OBITH  3arps3HEHBI
He(TenpoaAyKTaMH, TO3ITOMY OHU OTHOCSITCS K pa3psiiy HeTecoaepikaiux 1 BeIKauka ux 3a 00pT
MPOU3BOIUTCS B COOTBETCTBUUM ¢ TpeboBaHusaMu MexayHapoaHoid KoHBeHunuu 1o
Mpea0TBpalieHuto 3arpsasHenus Mops ¢ cyaoB MAPITOJI 73/78 ¢ Tlpunoxxenusimu.
OcymuTenbHasi CUCTEMA COCTOUT U3 HAKOMUTEIIBHOTO TaHKA, PACIOJIOKEHHOTO B MEXK/1yIOHHOM
npocTtpancTBe MammHHOr0 oTaeneHuss (MO), oCyImUTENbHBIX KOJOMAIEB, PACIOIOKEHHBIX B
HOCOBOIl M KOpMOBO# uacTsx MO mo oboum OGopTaM, OCYIIUTEIHHOTO AIIEKTPOMPUBOIHOTO
MOPIIHEBOTO WJIM  KOJOBPATHOTO HAcOCa, CHCTEMBI TpPYOONpPOBOJOB ¢  (uiibTpamu,
pacmojIOKEHHBIMA Ha BCACBIBAIOIIMX MAaTPyOKaxX W3 OCYHNIMTENbHBIX KOJIOAIEB, Cemaparopa
OYMCTKHU He(dTeCcoAepKalrX BO 10 MEeHee, yeM 15 JacTell Ha MIJIJTHOH C CHCTEMOM KOHTPOJIS U
ABTOMATUYECKOTO TpeKpaleHusi copoca B ciiydae MPEeBBIMICHUS coJepkaHusi HeTH B Boje. B
CHUCTEMY OCYIIEHHUS BXOJUT TaK)KE€ KOJOBPATHBI HACOC, KOTOPBI OepéT HedTecoaepKaIiuio
BOJIy U3 HAKOTIMUTEIFHOTO TAaHKA U MOXKET MO/IaBaTh €€ K cenaparopy HedTecoaepKamux Bo1 1100
K aTpyOKy, pacroiI0KeHHOMY Ha naiy0e, I CIauu JbsITbHBIX BOJ Ha O€PEroBhIe COOPYKEHUS
WM Ha CHEIMATM3UpPOBaHHbBIE cya cOopiuKky. B kauecTBe pe3epBHBIX HACOCOB OCYIIUTEIBHOMN
CHCTEMBI MOTYT MCTIOJIb30BAaThCS OAIIIIACTHO-OCYIITUTEIbHBIC HACOCHI.
BaanactHas cucTema npeHa3zHavYeHa T MpuéMa, IepeMeleHIs U ylaleHus 6ayuiacta ¢ CyIHa.
bamnact npunumaercs B GOpPIUK U aXTEPHUK, B MEXKIyIOHHbIE M OOpTOBbIE LUCTEpHHI. B
KauecTBe 0ayuIacTHBIX €MKOCTEH MOTYT HCIIOIbh30BAThCSl TOIUTMBHBIC ITUCTEPHBI U, BPEMEHHO,
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CyXOTpy3Hble TpIOMBI. bannacTHas cucreMa IEHTpajlu30BaHa: MO OJHOMY M TOMY K€
TpyOOIIPOBOYy IPOUCXOAMT 3aMIOJIHEHUE U OCyIIeHHe eMKocTel. [Ipuém BoIbl OCcyIIecTBIsAETCS
4yepe3 JOHHBIM WU OOpPTOBOW KHHICTOHBI. B Hacrosmue Bpemsi HOBBIE cyaa O00OPYIyIOTCS
aBTOMAaTHU3UPOBAHHON 0asIaCTHON CUCTEMOIA.

BomooTimBHAs cucTeMa IMpeIHA3HAYCHA ISl OTKAYKH OOJBIIUX MAacC BOJABI U3 3aTOTUICHHBIX
OTCEKOB CyJIHa MOCJE 3a/1eTIKU TPOOOUH. BOIOOTINBHOM CTallMOHAPHON CUCTEMOM 000pYIyIOTCS
JIEIOKOJIBI, Cy/ia JEA0BOTO KJlacca, aBapUHO-CIIacaTeIbHbIE Cy1a. B 3TOi cucTeEME UCTIONB3YIOT
CTallMOHAPHBIE U NIEPEHOCHBIE HACOCHI.

CanuTapHble CHUCTEMBI - 3TO CHCTE€Ma MUTHEBOW BOJbI, CUCTEMA MBITHEBOM BOJIbI, CHCTEMa
OBITOBOI 3a00PTHOM BOJIBI U CHCTEMA KaHAIU3auU

CaHuTapHble CUCTEMBI
CanuTapHbIe CUCTEMBI - 3TO CHCTEMa MUTHEBOW BOJIbI, MBITHEBOM BOJIbI, OBITOBOW 3a00PTHOM
BOJIbI M CUCTEMbI KaHAJIU3ALIHH.
CucreMa NUTHEBOM BOJBI CITY)KUT JUISI XPAHEHUS U [10JIa4X MUTHEBOW BOBI HAa KaMOYy3, B KalOTHI,
B OydeTsl (pecTopansl), K caTyparopam. /laBiieHre MUTHEBON BOJIbI CO3/1aeTCs THIPOGOPOM - 3TO
ITHEBMOIIMCTEPHA, 3all0JIHEHHAs! BOAOW U Bo3ayXoM. JlaBiieHue B rupodope NoAepKUBAETCS B
npezenax 2-5 kr/cml aBTOMaTHUECKU BKJIFOYAIOIIMMCS TUThEBBIM HACOCOM.
[Mpunmun pabotel ruapodopa: Boga HEHTPOOEKHBIM SJIEKTPONPUBOIHBIM HACOCOM TMOAAETCS
yepe3 HEBO3BPATHBIM W 3alOpHBIM KiamaHbl B IUApPO(Op, KOTOPBIA 3aMOIHSIOT 10 YPOBHS,
npuMepHo 2/3 ero o0béMa. 3aTem, 1MoiaBasi CKaThlid BO3AYX B IPOCTPAHCTBO HAJ YPOBHEM BOJIBI,
B rufipodope co3narot nasinenue 4-4,5 xr/cml. U3 ruapodopa Boga nogaércs no TpyoonpoBoay K
notpedurensiM. [1o mepe pacxona Boasl U3 rugpodopa OyaeT najgaTh U JaBJICHHE BO3AyXa B HEM.
[Tpy moHMKeHUM JaBJIEHUS BO3AyXa IO OonpeAeaEéHHON BenuuuHbl (nmpumepHo 1,5-2,0 kr/cml),
QG epeHIraIbHOe ITEKTPUIECKOE pPesie JaBICHHS BKIIOYHT dJIEKTPOJABUIaTeIbh U HACOC HAYHET
nojaBaTh BOJly OJHOBPEMEHHO Ha moTpeOuTeneil u B ruapodop, cxumas Bo3ayx. llpum
JIOCTYO>KCHHUH JlaBiieHus B ruapodope 4,0-4,5 kr/cMml pese naBneHust OTKIIOUUT DJIEKTPOABUTATEINb
Hacoca. Takum obpazom, rugpodop OyaeT npoaokaTh paboTaTh B aBBTOMATHYECKOM PEKUME.
VYTeuka Bo3nyxa B rupaodopax TIONOJHSAETCS OT CUCTEMBI cxXartoro Bo3ayxa. Jlus
o0e33apakuBaHMsl TMUTHEBOM BOJBI Meped T'HAPO(YOPOM YCTAaHABIMBAIOT OAKTEPULIUIHYIO
ycTaHOBKY U puibTpsl. Ha puc. 16 moka3ana cxema cucTeMbl MUThEBOW BOJbI, KOTOpPasi COCTOUT
U3 IUCTEpH 3amaca 1, HacocoB 2, ruapodopa 4, ycTaHOBKM OaKTEPUOJIOTUYECKON OUUCTKU 3 U
TpyOOIpoBOJOB. BHyTpeHHUE MOBEPXHOCTH WLUCTEPH MOKPBITH CIELUATbHOW KpackoW Win
LIEMEHTHBIM MOJIOKOM. Bo3aymiHbele TpyObl NHMTBEBBIX IMCTEPH CHAOXEHBI 3aIIUTHBIMU
¢unbTpamu. Boma B cucteMy MOXKET MOJaBaThCsl OT ONPECHUTENS, MPEIBAPUTEIBLHO IPOHAS
crienManbHyro 00paboTKy: o0e33apakuBaHUe, MUHEPAIN3ALIUIO U a3PaLUIo.
Ha cynne nmeercs He MeHee IByX LIUCTEPH 3araca MUThEBOM BOJbL, YTO MO3BOJISET MPOU3BOAUTD
COOTBETCTBYIOLIMI yXOJ 32 UX CAHUTAPHBIM COCTOSIHMEM U 00ecreunBaeT OOJBIIYIO KUBYYECTh
CUCTEMBbI MUTHhEBOM BOBL. /17151 yBeNnMUeHHsI CpOKa XpaHEHUsI TUTHEBOW BOJIbI HA IIUCTEPHBI 3araca
BOJIbl YCTAHABJIMBAIOT YCTPOMCTBa [uIs 00e33apakuBaHUS BOJBI: XJIOPATOPbI, OaKTepHUIMIHbIE
JIaMIIbl, HOHATOPKI cepedpa, 030HATOPHI U T. 1.
éan
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Puc. 17. Cxema cucremMbl NMTHEBOH BOABI: 1 - HMCTEPHBI NUTHEBOI BOABI; 2 -
JIEKTPOHACOC; 3- YCTAHOBKA /1JIs1 0aKTEPHOJIOTMYECKO OYUCTKH BOBI; 4 -
NHeBMoUUCcTepHa (ruapogop)

I'upaodop o6opynoBaH: BoJoyKa3aTeIbHbIM MPHUOOPOM, pa300IIUTEIbHBIM KIAaHOM,
CITYCKHBIM KJIAallaHOM, KJIalIaHOM TOTIOJTHEHUS CKAThIM BO3JYXOM, MAHOMETPOM,
MOKA3bIBAIOUINM JIaBJIEHHE B TUApodope, U FIeKTpUudecKuM AuddepeHunanbHbIM pese
JIaBJICHUSI.

Cucrema MbITbeBOIi BOJbI 00€CIIEUMBACT MBITHEBOM BOJIOM JyIIIEBbIC, IPAYCUHbIC, BAHHBIE,
0anu 1 1p. MbIThEeBas BOJIa MOCTYNAET K MOTPEOUTEISIM 110 aHaJOruyHOU cucreme (puc.17).
Bopa xpanutcs B nucTepHax 3amaca u B axrepnuke. Cucrema ropsiueid BOAbI ISl MbIThS
BKJIIOYAET B ce0sl BOJIOHArpeBaTelib ¢ aBTOMAaTUYECKUM PETyJIMPOBAaHUEM TEMIIEpaTyphbl BOJIBI.
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Puc.18 Cucrema MbITheBOM BOJBI: 1-IMCTEpPHA OCHOBHOIO 3amaca BoAbl; 2-ruapodgop; 3-
BOJIONIOI0TPeBaTeb; 4- COOPHUK ropsiueil BoJbl; S-IMPKYJISIUOHHBIN HACOC

Cucrema ObITOBOIT 3200pTHOI BO/IBI 00eCTIeUNBAET M01ayy BOJABI U3-3a OOpTa IS
CaHUTAPHBIX HYXI, IPOMBIBKH YHUTA30B, a TAKXKE JIJI1 CUCTEMbI BOJIOTYIICHUS KUJIBIX U
CiIy’keOHBIX MTOMEIeHUH (CIIprUHKIIepHas cucteMa). Bonga k moTpeduresnsm nocTymnaer 1o
CUCTEMe, aHAJIOTHYHOH cHcTeME ITMTHEBOM BOJIEI.

K cucremam kaHaIM3a1[UM OTHOCSITCS CTOYHBIN, ()aHOBBIN M IIMUTATHBIM TPYOOIIPOBO/IHI.
Crounas u (haHOBas cUCTEMa CITYXKUT ISl yJIaJ€HUsI CTOYHBIX BOJ M HEYUCTOT U3 TajbIOHOB,
YMBIBAJIbHUKOB, AYIIEBHIX, 0aHb, MPAaYeyHbIX 1 kamOy3a. Ha cOBpeMEeHHBIX Cy/1ax CHCTEMBbI
KaHAJIM3AI[UU BBITIOJHAIOTCS 3aKPBITOTO TUIA TaK, YTOOBI HCKITIOYAIOCH 3arpsi3sHEHUE MOPS
dbexanusIMu 1 CTOYHBIMH HEOUHIIIEHHBIMU BoAaMu. LIImuraTHeIi TpyOOTIPOBOI CITYKUT IS
yaaJIeHusl ¢ aimy0 JOKI€BOW BOJIBI, a TAK)KE BOJIBI P MOWKE U CKaThIBAHUH MAITy0.
CucreMbl HCKYCCTBEHHOT0 MUKPOKJIAMATA

K cucremam HCKYCCTBEHHOTO MUKPOKJIMMATa OTHOCSITCS: CUCTEMBI OTOIIJICHU S, BEHTUJISLIUU U
KOHJIMLIMOHUPOBAHUS BO3yXa.

Cucrema oTonuieHus rpeHa3HayeHa JijIsl 000rpeBa B X0JI0IHOE BpeMs rofia KUJIbIX,
CITy’keOHBIX, TPOU3BOJICTBEHHBIX, IPY30BBIX TTOMEIICHHI, T/Ie Pa3MEIIeHbI 00CTyKUBaeMbIe
MeXaHU3MbI U 000pynoBanue. OHU OBIBAIOT MTAPOBOTO, BOJISTHOTO, BO3AYIITHOTO U
ANEKTPUYECKOTO OTOIJICHUS;

CucreMbl BeHTWISMHU CITYXKaT sl 3aMEHBI 3arPsI3HEHHOTO BO3/IyXa B MOMEIIEHUSIX CBEKUM
Hapy>KHBIM BO3/IyXOM U MOJAPA3EISAIOTCS HAa CUCTEMbl €CTECTBEHHOU U MPUHYIUTEIbHON
(MCKYCCTBEHHOI) BEHTWISILIMM, a TaKXKe MPUTOYHBIE (HATHETATENbHYIO), BBITSDKHBIE U
KOMOWHHPOBAHHBIE.

CucreMbl KOHIUIIMOHUPOBAHMS BO3AyXa PA3JIEISIOTCS Ha OBITOBBIE M TeXHUUECKHE. VX
Ha3HAUYEHHE - CO3JJaHUE U aBTOMATHYECKOE MOJEPKaHUE B TOMEIIEHUAX 33/JAaHHOTO
MHUKPOKJIIMATAa, KOTOPBIA XapaKTEPU3YETCSI XUMUYIECKUM COCTaBOM BO3/TyXa, €ro TeMIIepaTypoH,
OTHOCHUTEJIbHOM BJIAXKHOCTHIO U MOJIBU’KHOCTBIO BO3/yXa.

CucTemsl OKapOTYIICHHS

K cucremam noxkapoTyuieHust OTHOCSITCS:

- CHCTE€MBI BOJSTHOTO TYIICHHsI (BOJOTIOKApHAsi, CIPUHKIIEPHAS, BOIOPACTIbIIA, BOISHBIX 3aBEC);
- CUCTE€MBbI IEHOTYIICHNUS;

- CHCTE€MBI TTAPOTYIIICHUS;
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- CUCTEMBI 00BEMHOTO YTJICKUCIOTHOTO TYLICHHUS;

- CUCTEMBI TYILLIEHUS MOXKapa ¢ TOMOIIbIO HHEPTHBIX T'a30B;

- CUCTE€MBbI TOPOIIKOBOTO TYIICHUS

3. CreuunasnabHble CUCTEMBbI

KpenoBass cucrema npenHasHaueHa JUIsl CHOpSIMIIGHUS aBapuiHOrO CyaHa M JJs

peHaMEPEHHOT0 pacKayMBaHUSI €r0 BOKPYT MPOJIOJIBHOM OCH C IIeJIbI0 OOJIeryeHus: cxona C

MeNlM, KPOMKH JIbj1a, OCBOOOXAEHHUS OT CXKAaTHs JbJaMH. JTa CHCTEeMa HpUMEHSeTCs s

YCIIOKOEHUS KauKH, Ha JKEJIe3HOJOPOKHBIX MTapoMax.

JNuddepenTHas cucremMa npeaHa3HAYCHA JJIs CO3JaHMs WK ycTpaHeHus auddepenta cyaHa

MyTEM 3aMOJIHEHUS WK OCylIeHHs nudPepeHTHBIX UCTepH 3a00PTHOM BOIOM.

I'py30oBasi M 3a4UCTHASA CHCTEMBI - YCTAHOBJICHBI HA HAJIMBHBIX Cy/lax M MpeAHA3HAYCHBI NI

npuéma ¢ 6epera u pacnpeneieHus: HeTenpoayKTOB IO IPY30BbIM TaHKaM, a TakxKe I OTAaYu

rpy3a Ha Oeper u apyrue cyna. [ py3oBble HACOCHI HE MOTYT BBIOpATh Irpy3 MOJHOCTHIO, IIOATOMY

JUTSL yIATIEHUS U3 TAHKOB M TPY30BBIX TPYOOIIPOBOIOB OCTATKOB I'Py3a, a TAKKE MOCYHBIX OTXO/I0B

IpeHa3HayeHa 3a4uCTHas CUCTEMA.

4. CucreMbl TU3EIbHBIX CYAOBBIX SHEPreTHUECKNX ycTaHOBOK (COY)

K cucremam nuzensupix COY oTHOCSATCS:

- TOTIVBHBIE;

- MacJsiHble (UMPKYISLMOHHON U IWJIMHIPOBOM CMa3Ku);

- CUCTEMA OXJIAXICHHUS;

- CXKaTOro BO3/1yXa;

- Ta30BBINTYCKa U TYpOOHAITyBA.

O6opynoBanmue:

WHCTpyMEHTHI ¥ TPUOOPHI MAION MEXaHU3AIUU

TpeGoBanus k 0TYETY 110 NPAKTHYECKO padore:

o Kaxk mepepacnpenenstorcst CUIbI OJACPKAHMS IPU MOMAJaHUK KOPITyca CyTHA Ha BOJTHY?
o Kak MoxxHO u30exath mporuda win rneperunda Kopryca CyJHa u CJieMHHra?
Kpurepun onenuBanus:
«2» - JONyIIeHbl CYIIECTBEHHbIE OIIMOKH, IOKA3aBILKE, YTO KYpPCAHT HE BIAJIEET
00s13aTeNpHBIMY 3HAHUSMU 10 JAHHOW TeMe B MOJIHOU Mepe; paboTa mokaszana
MOJIHOE OTCYTCTBHE Yy Y4aIlIerocs O0s3aTeNIbHBIX 3HAHUW W YMEHHUM 10
IIPOBEPSIEMOU TEME.

«3» - pomyiieHbsl 6ojiee OAHOM OMIMOKM WIM JIBYX-TPEX HEIO0YETOB B BBIKJIAJAKaX WU
mporpaMMe, HO KypCaHT BIaJeeT o0O0s3aTeNbHBIMU YMEHHSIMH  TIO
IIPOBEPSIEMON TEME.

«4» - paboTa BBIMOIHEHA TOJHOCTHI0, HO 0OOCHOBAHMS IArOB PEIICHUs HETOCTATOYHbI
(ecmu ymeHue OOOCHOBBIBATH PACCYXKJEHHUS HE SIBIISUIOCH CHEIUATbHBIM
00BEKTOM MPOBEPKU

«5» - paboTa BBINOJIHEHA MOJTHOCTHIO, B TEOPETUUYECKUX BBIKIAJKAX U PELICHUSX HET
mpoOesioB M OMIMOOK, B TEKCTE€ MPOTPaMMbI HET CHHTAKCUYECKHX OIIUOOK
(BO3MOXHBI OJIHA-I[B€ PA3JIMYHBIE HETOYHOCTH, OMHCKHU, HE SIBIISIOIINAECS
CJIEJICTBUEM HE3HAHUS WM HEMOHUMaHUsl y4eOHOTO MaTepuaia

CnHcok MCnoJIb3yeMoii TuTepaTyphbl:

1.Teopus u ycrporictBo cyana: yueonuk / b.I1. Koporkos, A.A. Epmios, A.M. bospuHoB u

Ip.; moj obml. pea. a-pa TexH. Hayk, npod. C.IO, Paszpozoma. — CII6.: U3marenbcTtBO «ApT-

Okcnpeccy, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

NNPAKTUYECKAS PABOTA Ne 8
Tema: Teoperudeckuii yeprex. OnpeneseHue 0CaAKH U OCTONYNBOCTH MPHU Pa3JIMIYHBIX

cJIy4Yasix 3arpy3KHu Cy/JHA ¢ UCIOJIb30BaHueM HHGopManun 00 OCTOHYHUBOCTH.
eJb NpakTHYECKOT0 3aHATHS:
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— 3aKperyieHue, YriIyOJIeHne TEOPETHUSCKUX 3HAHUH MPU U3YUEHUU CBAPHBIX COCTMHEHUN;
— pa3BUTHE HABBIKM CAMOCTOSITENILHOM JAEATEIbHOCTU MPHU MPOBEACHUHN OOIIUX HCTIBITAHUM
Ha HEMNPOHUIIAEMOCTh M TE€PMETUYHOCTh, HABBIKOB I10 MCIOJIb30BAHUIO NPUOOPOB U
MHCTPYMEHTOB Majioi MEXaHU3AllHH;
OO0yyJarommiicst TOJKECH
YMETh:
— TPUMEHTHh HHDOPMALIHIO 00 OCTOWYUBOCTH CyJIHA, TUarpaMMax, YCTPOMCTBAX
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI CYJIHA;
— . TEOpHUIO YCTPOWCTBA CyJHA Ul pacyeTa OCTOMYMBOCTH, KpeHa, nuddepeHTa, ocaaku u
JIPYTUX MOPEXOJIHBIX KaueCTB
OcBauBatotcst ymeHus u 3Hanus B cootBerctBuu ¢ ®I'OC CITO: OK 01 — OK 02,
OK 04 - OK 06, OK - 09 11K 2.2.

Bpemst BbINOJIHEHMSI: 2 aKaJIeMUYECKUX Yaca.

Coaep:xanue padoTbl, AJITOPUTM BHINIOJTHEHUS

S. TeopeTndecknii yepTeK KOpITyca CyIHa U €ro NpOeKIHUH

YroObl MOTYyYUTh MIPEACTaBICHHUE O (POpPME KPUBOJIMHEHHBIX 00BOJIOB KOpPITyCa CyIHA, €ro
YCIIOBHO PacCeKaloT BEPTUKAIbHBIMU U TOPU30HTAIBHBIMU IIJIOCKOCTAMU. JIuHUM,
00pa30BaHHbIE OT NepeceYeHN TOBEPXHOCTH KOPITyca CyJIHA € IUIOCKOCTSIMH, H300pakaroT Ha
yepTexe, KOTOPBIM Ha3bIBalOT TeopeTudeckuM (puc. 34). [Ipoekuu 3Tux JUHUI HA TPU
OCHOBHBIC B3aIMHO NEPIEHIUKYISIPHbIE INIOCKOCTH (pHC. 35) COOTBETCTBEHHO Ha3bIBAIOT
KOpILyc, OOK, MOJIYIIMPOTA.

Puc. 35. OcHOBHBIE TJIIOCKOCTH MPOEKIIUNA TEOPETUUECKOTO YEePTEkKa:
1 — nuamerpanbHas IIOCKOCTbh, 2 — MIIOCKOCTh MUJENb-IIIMAHT0YyTa, 3 — MIIOCKOCTh
KOHCTPYKTUBHOM BaTE€pIMHUHN

AN bamokcsr  bopmobas  aunun Winanzogiiss AN
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Puc. 36. Cekyiue IoCKOCTH TEOPETUIECKOTO YEPTEXKA

Ipoexuus «Kopnyce». PacueTHyro mIMHY CylHAa NENAT Ha HECKOJBKO, Yallle Ha JIBaJUaTh,
paBHBIX YacTel, MeIKue cy/a — Ha JIecsaTh (puc. 36) U B KaXJIOM JIEJICHUU PAaCCEKaIOT KOPITyC
MOTEPEYHON BEPTUKAJIBHOW IUIOCKOCTBIO, MMapajlIeNIbHOM MMJIOCKOCTH MHJEIb-IINAaHT0yTa.
KpuBble nepeceuennss — TeopeTUUeCKUe NIMaHT0yThl HAHOCAT Ha Ipoekiuio «Kopiyc» (cM. puc.
34). Tak Kak KOpITYC CyJHa B IMOMEPEYHOM HAMPABJICHUH CUMMETPHYCH, TO U300pakaroT TOJIHKO
OJIHY IIOJIOBUHY Ka)KIOM KPHUBOH II€pecedyeHus: oIpaBa OT JUAMETPAJIbHOM IINIOCKOCTH —
MTOJIOBUHBI HOCOBBIX MIMAHTOyTOB 0—9, ciieBa — MOJIOBUHBI KOPMOBBIX Imanroytos 1 1—20.
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Teopernueckuid mmaHroyr 10, pacnosiOKEHHBIM NOCPEIMHE pacueTHOW MJIMHBI KOpIyca,
Ha3bIBAIOT TEOPETUUYECKUM MUJIENIb-IIITAaHIOyTOM *.

Ipoeknusa «box». UroObl u300pa3suTh NpPOAOJIEHBIE OOBOJBI KOPIyCa, €ro pacceKaroT
HECKOJIBKUMHM BEPTUKAIBbHBIMU NPOJOJIBHBIMH IIJIOCKOCTSAMU, NApAJUICIbHBIMA AUAMETPAIbHON
wiockoctu (IT) (cm. puc. 36). Kpussie nepeceuennss — Oarokcer I, II, III (cm. puc. 34)
BbIUEPYMBAIOT Ha Mpoekiun «bok». batokc, oOpa3oBaHHBIH INepeceueHUueM IuaMeTpabHOM
MJIOCKOCTH C KOPITYCOM, Ha3bIBatOT HYJIEBBIM (.
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Puc. 34. Teopernueckuii ueprex cyHa

Ipoexnus «Iloaymupora». /[ nonHOTH H300pa’keHHs IPOI0JIbHBIX 00BOJIOB KOPITYC CyAHA
pacceKkaroT TOPU3OHTAIBHBIMM IIJIOCKOCTSIMH, IApaUIEIbHBIMUA IUIOCKOCTH KOHCTPYKTHMBHOM
BaTepiuHuU. Cekyllye IIOCKOCTH HaXOIATCsl Ha PaBHBIX PacCTOSIHUAX APYT OT JIpyra (CM. puc.
36). Kpusbie nepeceuennss — Barepauauud 1—7 (cM. puc. 34), oOpa3oBaHHBIEC IEepeceYCHUEM
IIOBEPXHOCTU KOpIIyca C TOPHU3OHTAJIbHBIMU IUIOCKOCTSIMM, BBIYEPYMBAIOT HA IPOEKLUU
«[lonymmpotra». biaromaps CUMMETpUM KOpIyca CyJHAa OTHOCHUTEIBHO JUaMETPAIBHON
IUIOCKOCTH M300paxatoT BaTEPIIMHUU TOJIBKO JIEBOTO OOpTa.
OnHy 13 CeKyLIUX TOPU3OHTAIBHBIX IVIOCKOCTEHN IPOBOAAT HA YPOBHE OCaAKH, COOTBETCTBYIOLIEH
BOJIOM3MEIIEHHIO Cy/IHA; 3Ty BaTEPIMHUIO HA3bIBAIOT KOHCTPYKTUBHOM BaTepiuuueil (KBJI).
BeprukaneHyr0 JIMHHIO, IPOXOJSILYI0 4Yepe3 KpalHio HocoByro Touky KBIJI, Ha3sBaroT
HOCOBBIM IIEPIECHAUKYIIIPOM; BEPTUKAIBHYIO JTUHUIO, IIPOXOIALLYIO YEPE3 KPAHIOI KOPMOBYIO
touky KBJI, — xopmoBeIM nepreHaukyiasspoM. HocoBoil u KOpMOBOW NEPHEHAMKYJAPHI HA
npoekunn «bok» coBNasarT ¢ INIOCKOCTIMH TeopeTHYecKuX mnanroyros 0 u 20.
IlonepeuHble IJIOCKOCTH, PACCEKAIOIIME KOPIYC, BBIYEPUMBAIOT Ha mpoekuusax «bok» u
«lonymupora» B BHIE NpAMBIX BepTUKaiabHbIX JUHUN 0—20. IIponosnbHBIE BEpTUKAIbHBIE
IJIOCKOCTH Ha mnpoekunn «Kopmyc» — mnpsambiMu BepTuKanbHbIMU JmHMAMU [, II, III or
JMaMeTpaIbHOM IIIOCKOCTH K 60pTam; Ha mpoeKkiuu «llomymupora» 3T MI0CKOCTH U300paxaroT
ropu3oHTanbHbIMU JuHUAMH 1, 11, I11.
['opu3oHTanbHBIE CEKyIIME IUIOCKOCTH BBIUEPUMBAIOT Ha mnpoekuusax «bok» n «Kopmye»
TOPU30HTAIBHBIMU NPSMBIMUA 1—9 1 HyMepyIOT CHU3Y-BBEPX.
Cor/1acoBaHHOCTB TeOpPeTHYecKOoro yeprexa (puc. 37). Ecnu Touku nepecedyeHus MMaHroyToB
¢ miIockocTsMu OaTokcoB (mpoekius «Kopmyc») HaxoAsTcss Ha OJHON BBICOTE C TOYKAMU
nepeceyeHusi 0ATOKCOB C IUIOCKOCTSIMH IIMAHTOyTOB (Mpoekuus «bok»), TOUKH NepecedeHus
HIMAHTOYTOB C TOPU3OHTAJIBHBIMU IUIOCKOCTSIMH BaTepiuHui (mpoekuus «Kopmyc») HaxoasTes
Ha 01HOM paccTostHuM oT [II1 ¢ ToukaMu nepecedeHus: BaTepJIMHAN ¢ BEPTUKAIbHBIMU JTUHUSAMU
mmanroytoB (mpoekuusi «llomymumpora»), TOUKM IepecedyeHus] BAaTEpIMHUN C IIOCKOCTAMU
6arokcoB (mpoekuus «llomymupoTa») HaXOIATCS TOYHO MOJI TOUKAMU IepecedeHus: 6aTOKCOB C
TOPU30HTAIBHBIMU TUIOCKOCTSIMH BaTepiauHui (mpoekius «bok»), To Takoe COOTBETCTBHE TOUYEK
[IEPECEUCHMS Ha3bIBAIOT COINIACOBAHHOCTBIO TEOPETUYECKOTO YEPTEXKA.


http://www.stroitelstvo-new.ru/sudostroenie/rk/img/34.png
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Puc. 37. CornacoBaHHOCTh TEOPETHUECKOTO YepTEKa

Ha Teopetnueckom uepreske BRIUEPUMBAIOT JIMHHIO TIEpECeUeHHs TTIaBHOM nmanyObl ¢ 60pTOM —
OopTOBYIO U ouepTaHus (HanbIIOOPTA; B BUJIE TAOIHIIBI IPUBOASAT IJIaBHBIE pa3MEPEHUS Cy/HA.
Teopetnueckuii yepTex BoryepunBatoT B Macirade 1 : 100 unu 1 :50 HaTypanbHOM BETUYHHBI
CyIHa, a JUISI MaJIbIX CyI0B — B 00Jiee KPYIHBIX MacuTadax.
Oo0opynoBanmue:
WHcTpyMEHTHI U IpUOOPBI MaJION MEXaHU3alUU
TpeOoBaHus K 0TYETY 10 MPAKTHYECKOM padore:

o Kak nepepacrnpenenstorcst cuiibl OJAEpKaHUI IPY TOMAaJJaHUK KOpITyca Cy/IHa Ha BOJIHY?

o Kaxk moxxHO n36exath nporuda uim neperuda Kopyca cyaHa U ClieMUHra?

Kputepun ouennBanus:

«2» - JOMYILEHBI CYIECTBEHHbIE OMIMOKH, MOKA3aBIINe, YTO KYpCAaHT HE BIAJEeT
00s13aTeTbHBIMHU 3HAHUSIMU T10 JIAaHHOW TEME B IOJTHOM Mepe; paboTa nmokasasa
MOJTHOE OTCYTCTBUE Y YyYallerocss o0s3aTelbHbIX 3HAHMW M yMEHHWHl 1o
IIPOBEPSIEMON TEME.

«3» - momyIieHsl O6oee OJHOW OMMOKK WM JIBYX-TPEX HEJOYETOB B BBIKJIAJKAX
WIM TporpamMMme, HO KypCaHT BiajaeeT oO0sA3aTeIbHBIMU YMEHHUSIMH IO
IIPOBEPSIEMOU TEME.

«4» - paboTa BBIMOJHEHA IMOJTHOCThIO, HO OOOCHOBAHHS IIIArOB PEIICHHS
HEIOCTaTOYHBI (€cM yMeHHEe OOOCHOBBIBATh PACCYXKJEHHUS HE SBISUIOCH
CHelHaIbHBIM 00BbEKTOM IIPOBEPKHU

«5» - paboTa BBINIOJIHEHA TIOJHOCTHIO, B TEOPETUYECKUX BBIKIAAKAX U PEIICHUSIX
HET MPo0eNIoB U OIKOOK, B TEKCTE IPOrpaMMbl HET CHHTAaKCHUYECKUX OIHNOO0K
(BO3MOXKHBI OJ/IHA-/IB€ DPA3JIMYHbIE HETOYHOCTH, OMMCKH, HE SBISIOLIMECS
CJIEICTBMEM HE3HAHUS WM HENOHUMaHUs y4eOHOro MaTepuaia

CnHcok MCIo/Ib3yeMOoii JTUTepaTyphbl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bospuHoB u
Ip.; oA obml. pen. n-pa TexH. Hayk, npod. C.}HO, Passozosa. — CIIG.: U3natenscTtBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 9

Tema: OnpenesieHre MeTAEHTPUYECKON BBICOThI U BIYHMCJICHHE BECOBOI0

BOJOM3MEIIEHUs1, MOMEHTOB H KOOPAMHAT LEHTPA THKECTH CYHA C IPY30M.

Heab NpakTH4YeCKOro 3aHATHS:
- 3aKperuieHue, yriryOJIeHne TeOpeTHUECKUX 3HaHUH MPH U3YUYE€HUH CBApPHBIX COEAMHEHU;
— pa3BUTHE HABBIKU CaMOCTOSATEIBHOM JEATEIIBHOCTH IIPU NMPOBEIEHUN OOLIMX UCHBITAaHUH
Ha HENPOHHMIIAEMOCTh M TE€PMETUYHOCTb, HABBIKOB 110 HCIIOJIB30BAaHHIO MPUOOPOB U
MHCTPYMEHTOB MaJIOM MEXAHU3ALHH.;
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OO0yygaromumiicst O KEeH
YMETbh:

— TPUMEHSTHh HHDOPMALIHIO 00 OCTOWYMBOCTHU CyHA, TUarpaMMax, yCTPOUCTBAX
3HATh:

— OCHOBHBIE KOHCTPYKTHBHBIC 3JIEMEHTHI CY/IHA;

— TEOpHIO YCTPOICTBa CyqHa Uil pacdyeTa OCTOWYMBOCTHU, KpeHa, AuddepeHTta, 0Caaku U

JPYTUX MOPEXOJIHBIX KaueCTB;

OcBauBatotcst ymenus u 3Hanus B cootBerctBuu ¢ ®I'OC CITO: OK 01 — OK 02,
OK 04 - OK 06, OK - 09 11K 2.2.
Bpemsi BbINOJIHEHHSA: 2 aKaJIeMUYECKUX Yaca.
Conep:xanue padoThl, AJITOPUTM BHINOJTHEHUS:
1.Meranentpuueckas BoicoTa cyaHa h (puc. 1) onpenensercs U3 BhIpaKeHUH
h=zc+r+zg;h=r-a;h=2Zm-2g.
r/ie ZC — amnIuIMKaTa LIEHTPa BEeTUYHUHbI; ZJ — allUIMKaTa LEeHTpa TSHKECTH; ZM — anrinkara
MOTIEPEYHOTO METAIIEHTpA.
Zm = p + ZC - OTCTOSHUE MOINEPEYHOr0 METALEHTPA OT KHJI, MOKHO PACCUUTATh IO
CIICTYIOIIUM TTPUOIMKSHHBIM OopMyIam:

00 2
p _ (0.08-B

T — IIONIEPEYHBIN METAEHTPUYECKUI PAINYC;
T — ocanka cygHa
Zc =T —ZW - OTCTOSIHHE IICHTPA BEIMYMNHBI OT KHJIS,

1 :.-' .T ]r ‘.i

Pl el

3N S/ LEHTpP BEJIUYHUHBI OT IPY30BOM BATEPINHUY;
I'ne

T — ocaaka cynHa

V — 00EMHOE BOIOU3MEIIEHHE

S - mnomaap AeHCTBYONIEH BaTEpIUHUU

100-¢

¥ —mIomanb NeHCTBYIONIEH BaTePINHUY;
I'me t1 - yuciio ToHH Ha 1 cM ocagku
U - ya. Bec 3a00pTHOI BOJIBI

_ > p.-z+D,-Z

5=

zZ

: u — OT CTOSIHME LIEHTPA TSHKECTU OT KHJIS;
I'me
B — mmpuna cyqHa
> pi zi - cyMMapHbIii MOMEHT OTJIEJIbHBIX MAPTHA OTHOCUTENIBHO KUJIS
Do Zgo - MOMEHT TOPOKHETO CyiHA OTHOCUTEIBHO KHJIS
D - monmHOE BoJIOM3MEIIEHHE CYAHA, T10 TPY30BYIO MapKy
Zgo - OT CTOSIHUE LIEHTPa TSXKECTH MOPOKHETO CyAHA OT KUJIS
pi - BeC OT/IEJIbHBIN NApTHil rpy3a U 3aM1acoB OT KUJIS
Zi - OT CTOSIHUE UX I[CHTPOB TSHKECTU OT KHJIS
Zgo = kH - oT cTosiHHME LIEHTpa TSHKECTH OT KUJIS TIOPOKHETO CY/IHA;
I'ne k - koappunment (0,64)
H - BeicoTa GopTa cynHa

Judpdepent cynna d , onpenensiercsd no popmyiam:
d=Ta-Tn
X, -X,)

J'I tl J'I tl

— ¢akTnueckuii 1uddepeHt
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M mud =D (Xg — Xc) — nuddepenTyromuii MoMeHT
I'ne D - BomousMeleHue cyina
X(Q - OTCTOSIHUE IIEHTPA TXKECTU OT MUIEIIS
XC - OTCTOSTHUE IIEHTPa BEJIMYUHBI OT MHJICIIS

=22 -2

© 100L g 100

I'ne R - mpoaobHbIA METAUEHTPUUECKUN PanyC
(0.08- L)
R 0,08-L
T
X = Ep_.-x_.-ﬂ_--X_—
£ D

I'ne
Y. pi Xi - cyMMa MOMEHTOB BCEro rpy3a Ha CyJHe, OTHOCUTEJIbHO MUEIS
Do X0 - MOMEHT NOPOYKHETO CyJHAa OTHOCUTEIBHO MUAEIS
Do - BogousmMenieHre cyHa NopoxKHeM
X0 - OT CTOSIHUE LIEHTPA TSHKECTU MOPOKHETO Cy/THA OT MUEIsS
2. BrluncieHue BeCOBOro BOAOU3MEIIEHUS
BecoBoe BomousmeleHue SBISETCS TVIABHBIM BECOBBIM M3MEPHUTENIEM CyJHAa M cllaraercs o
CTaThbsIM Harpy3kM M3 IOCTOSIHHOTO Beca (BeC KOpILyca, MEXaHU3MOB, 3JIEKTPOOOOpYyIOBaHHUSA,
YCTPOMCTB M T. I. ) U IEPEMEHHOro Beca (TOIUIMBO, 3amlachl, HKUIAXK, IEPEBO3UMBIE T'PY3bI,
naccaxupsl M 1p.). Bec 3TuX Ipy30B TOUHO YUMTBHIBAE€TCS IPH NPOEKTHUPOBAHUHU CyJHA B
CIEIMAJIbHOM JIOKYMEHTE, KOTOPBI HOCUT Ha3BaHUE BECOBOM HAarpy3KH Cy/IHAa U B COOTBETCTBUU
C KOTOPBIM IIPOM3BOJATCS BCE PACUEThI, CBA3aHHBIE C OIIPEIEICHUEM KauecTB CyJHa.
O0beMHOE BOJOU3MEIIEHHUE 3aBUCHUT OT Y/I€IBbHOIO Beca BOAbI (IJIOTHOCTH BOJIbI). B mpecHoi
BOJIE, YJIEIbHBIN BEC KOTOPOW PABEH €UHUIIE, BECOBOE BOJAOU3MEILIEHUE, BBIPAKEHHOE B
METPUYECKUX TOHHAX, YUCIEHHO PABHO 00BEMHOMY BOJJOM3MEIIECHUIO B KyOMYECKIX METPaXx.
D=p*V p=1.000 mys npecHoii Bozbl p= 1,025 a5 coneHoii BoabI.
OT0 HeNoCTOssHHAsA BennunHa. HikHuii ee npezen — Bec cyiHa NOpokHEM. MakcuManbHOTO
3HAYEHUs JOCTUTAET IIPU MOJHOW 3arpy3Ke CyJHa 110 JOIyCTUMYIO JJIs JAHHOTO palioHa U
Ce30Ha IJIaBaHUs OCAJKY.
Cy1iecTByeT CBs3b MEX/1y 0ObEMHBIM M BECOBBIM BOJIOU3MELIEHHEM
O6beMHoe Boon3MelieHne (00beM MOABOIHOM YacTH Cy/IHA) OINpeesieTcs IeHCTBYOIIEN
BaTE€pPIMHUEH.
D=y-V
— YIUIOTHOCTbH BOJIBI (IIs1 TIPECHOM BOIBI — 1, mtst conenoii — 1,025);
- Y0OBEMHOE BOJIOU3MEIIEHUE.
BecoBoe BogousmenieHne - BeIM4YnHa nepeMeHHast. Fi3MeHsieTcs oT Beca Cy/iHa OPOKHEM 0
3arpyKE€HHOI0 CyJIHA 110 TPONMUYECKYIO TTpecHyro ['M.
[Tpubnu3uTenbHbIA pacyér:
D=yoLBT
V=36LBT
5~ k0a(HUIIUEHT MOTHOTHI;
L — nnmuHa no neicTByroIel BaTeplInHIHY;
B — mmupuna no munernio;
T - ocaaka cynna nmo I'M.

3agaua Ne 1

KakoBo m3menenue cpeaneit ocaaku 1/x «Kazaub» (dep=9,22M) npu mepexojen3 BOIbI
mioTHOcTHI0 1,032 T/M% B Boy mmotHOCTRIO 1,02 /M3,
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Pemenue:

N3MeHeHne cpelaHed OCalKh HaxoauM
o popmyiie:
od=(p—p1) xd/p1=(1,032-1,02) -0,82 -9,22/1,02 = 0,089 m.
I'ne y = 0,82 - ko3dHunKMeHT BepTUKAITBHOM MOTHOTHI T/X «KazaHb.
Oo6opynoBanmue:
HNHCcTpyMEHTHI M IPUOOPHI MAJION MEXaHU3AlUU
TpeGoBanus k 0TYETY 110 NPAKTHYECKOH padore:
o Kak nepepacrpenenstorcst CUiIbl MOJACPKAHUS IPU MOMAJaHUH KOPITyca Cy/THa Ha BOJIHY?
o Kaxk MoxHO m30exaTh mporuda wiv nepernda Kopmyca cyJaHa u cJIeMuHra’?
Kpurepun oueHuBanms:
Kpurepun oueHnBanus NpakTH4eCKUx pador
Jlns mpakTudeckux padoT ydaluxcs OnpeeisioTcs Caeayone KpUTepHH OIEHOK:
«2» - IONYILEHBI CYIIECTBEHHbIE OMMOKH, TOKA3aBIINE, YTO KYPCAHT HE BIIAJICET
00s3aTeNbHBIMH 3HAHUSMU TI0 TAaHHOM TeMe B TIOJTHOW Mepe; paboTa mokaszalia mojHOe
OTCYTCTBHE Y y4alllerocs 00s13aTeJIbHbIX 3HAHUN U YMEHUH 110 IPOBEPSEMON TEME.
«3» - gomyIiieHsl 0oJiee OJJHOM OMMOKY WM JBYX-TPEX HEI0YETOB B BHIKJIAKAX HIIU
[IporpaMMe, HO KypCaHT BiaJieeT 0053aTeIbHbIMU YMEHUSMH 110 IIPOBEPSIEMOI TEME.
«4» - paboTa BBITIOJIHEHA MOJIHOCThIO, HO OOOCHOBAHUS IIAroB PELICHUS HEJOCTATOYHBI (ECIH
yMeHHE 00OCHOBBIBATh PACCYKACHHUS HE SBISUIOCH CIIEIHATBHBIM 00bEKTOM MPOBEPKH
«5» - paboTa BHINIOJHEHA MMOJHOCTHIO, B TEOPETUYECKUX BBIKIIAIKaX U PEUICHHUSIX HET MpoOesoB 1
OIMMOO0K, B TEKCTE MPOTPAMMbI HET CHHTAKCHYECKHX OMIMOOK (BO3MOXHBI O/IHA-/IBE PA3IUYHbIC
HETOYHOCTH, OMHCKH, HE SIBISIOIIMECS CJIEJCTBUEM HE3HAHWsI WM HEMOHMMAaHUSA Y4eOHOTrO
MaTepuaia
CnHcoK MCIo/Ib3yeMOii JTUTepaTyphbl:
1.Teopus u ycrpoiictBo cynna: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB u
Ip.; oA obml. pen. n-pa TexH. Hayk, npod. C.}HO, PasBozosa. — CIIG.: U3natenscTtBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

IMPAKTUYECKAS PABOTA Ne 10

Tema: Pemienne THNOBBIX 32/1a4 € MCNOJIL30BAHUEM JAHATPAMM OCTOHYHBOCTH
Llesb NPaAKTHYECKOT0 3AHATHS
—  3aKperuieHue, yriryOJIeHne TEOPEeTHUECKUX 3HaHUH NP U3YUYE€HUH CBAPHBIX COSAMHEHU,
—  Pa3BUTHE HAaBBIKM CAMOCTOSITEIbHON JIEATEIbHOCTH IPU MPOBEAECHUHU OOIINX UCTIBITAHUN
Ha HEMPOHHWIIAEMOCTh M TE€PMETUYHOCTh, HABBIKOB II0 HCIOJIB30BAaHUIO TNPHOOPOB U
MHCTPYMEHTOB MaJloi MeXaHU3aI1H
OO0yuaromuiics T0KEeH
YMETh!
—  MPUMEHTH HHGOPMAIHIO 00 OCTOMYMBOCTH Cy/IHA, TUarpaMMax, YCTPOHCTBax
3HATH!
— OCHOBHBIE KOHCTPYKTHUBHBIC JJIEMEHTHI CY/IHA;
— . TEOPHIO YCTpPOICTBa CyAHa JUIsl pacyeTa OCTOMYMBOCTH, KpeHa, nuddepenra, ocaaku u
JPYTUX MOPEXO/IHBIX KaueCTB;
OcBauBatorcs ymenus 1 3HaHus B coorserctBun ¢ I'OC CIIO: OK 01 — OK 02,
OK 04 — OK 06, OK — 09 TIK 2.2.

Bpems BbINOJTHEHHA: 2 aKaJeMUYECKHX Yaca.
Copnepxanue padboThl, AJITOPUTM BBIIIOJHEHHSA:
Pemenne 3a5a4 0 cTaTH4ecKOi OCTOMYMBOCTH HA J1CO
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3a;laq1/1 0 PaBHOBCCHUU HAKPCHCHHOI'O CTATUYCCKUM MOMCHTOM CYyJAHA, BCTPCUAIOIIHUCCA B

IMPAKTHUKE SKCILIyaTallul, CBOAATCA K TPEM OCHOBHBIM THIIAM:

6 M

m JIPpU I[CﬁCTBHH 3aIaHHOT'0 KPCHALICTO MOMeHma L=

2. OrmpexneneHue KpeHAIEro MOMEHTA My o M3BECTHOMY YTy KpeHa Oon ;

3. Ompenenenre HauOOJIBIIETO KPEHSIETO MOMEHTA, KOTOPBIN CY/IHO BBIIEP)KUBACT HE
OIIPOKHU/IBIBASICh.
[Tpu perennu OyneM MoiIb30BaTHCS TUArpaMMOM CTaTUYECKON OCTOWYMBOCTH (puc.5.7),
HOCTPOEHHOI! CO MIKaJI0i MOMEHTOB U TLIEY.

1. Onpenenenue yria KkpeHa

Ecnu 3amauga pemacTcs B IJI€4ax, TO BMECTO KpCHAIICTO MOMCHTA MF@ CJICAYCT UCII0JIb30BATh

{

KpEHSIIIee IJIeU0 ‘# ,IPUBEACHHOE K MacIITady AUarpaMMel o (opmMyie:

M

[ =B
0D (5.6)

rje g — yCKopeHue cBoOOIHOTO maaeHus, M/ € ;
D — BecoBoe BoJioM3MEIIEHHE CYTHA, T.

IIpu pemreHny 3a1a4 110 ONPEACIICHHUIO YIVIOB KPEHa, P BLI3BIBAGMBIX CTATHYECKIME
KPEHAIIMMHA MOMEHTAMH CJIEYET YUUTBIBaTh, YTO PABHOBECHUE CYJIHA IIPU ACHCTBUU
CTaTUYECKUX KPEHAIMX MOMEHTOB HACTYIIA€T IIPU PABEHCTBE KPEHSALIETO U

o AW g
BOCCTaHAaBJIMBAIOIIEr0 MOMEHTOB My =M, yy [PH PaBEHCTBE ILJIEY ITUX MOMEHTOB ' — -
1.Ilpamas 3axaua

ot
JomyctruM, 4TO Ha CYAHO JEHCTBYET BHEIIHUM KPEHAIIUNA MOMEHT My Honoxenue
PaBHOBECHS HAMAETCS U3 YCIOBUS PABEHCTBA KPEHALIETO U BOCCTAHABIMBAIOIIETO MOMEHTOB.
[l onpenenenns yria KpeHa OTII0KHAM IO OCH OpAKMHAT AuarpaMmsl otpe3ok OC, paBHbll B

]
Macirade MOMCHTOB, BCIIMYHUHC MF@ " IpOBCIACM. rOpI/ISOHTaHB CK A0 MepeceucHusd €

= s Mg=M
nuarpammoii (puc.5.8). B Touke A, B KOTOpoil ~wm — e

Torpa yrou o OyJeT NCKOMBIM YIJIOM KpeHa Cy/Ha.

2. O0paTHasi 3a1a4a - onpezesieHre AeUCTBYIONIETr0 KPEHIIero MOMEHTa Mo yIiTy KpeHa CyaHa

JUISL CTy4asi TOCTOSIHHOIO MOMEHTA PEIaeTcsi 00OpaTHBIM IMOCTPOEHHUEM.

ITo ocu abcruce OTKIIaABIBAEM W3BECTHBIN YrOJI KpeHa, IPOBOIUM BEPTHUKAIb J10 IEPECEUEHUS C

JUarpaMMoi 1 4epe3 NoJyuYeHHYI0 TOUKY A ropu3oHTalb 10 ocu opauHaTt KC, mo kotopoit

IPOYMTHIBAEM 3HaUEHHE JeHCTBYIONIEro MOMeHTa. (puc.5.8)

3. Tperbs 3a1a4a - onpe/esieHre HanOOIIBIIETO BEIIEPKHBAEMOTO CYTHOM KPEHSIIIIETO MOMEHTA
My peliaercs U3MEepeHreM B MacuITade 1o 1IKajie MOMEHTOB Hanbombliei opauHaTsl EF

JMarpaMMbl CTaATUYECKOM OCTOMYMBOCTHU. Ecii [uarpaMMa IocTpoeHa B Iiedax OCTOMYMBOCTH,

om — . . i o
To HanGonbIHii MoMenT Haiineres o Gopmyne Maw=D 9 lnex rpe M - HanGonbas
opauHarta quarpamMmbl EF (Puc.5.8).

tm Mg kHM e
4 L =
c 4 l K
MCT I
" M Emax
l
s \ |F By 6°
0 Ber max N

Puc.5.8. Pemenue 3amau cratndeckor ocroiiunBoctu Ha JJCO
e Penrenue 3a7a4 0 JTHHAMHYECKOH OCTOMYHBOCTH HA CO
PaccmoTpuM pemienue 3a1a4 0 NOBEAEHUE CYJIHA, KOTJIa HA HETO BO3AEHCTBOBAJ TMHAMUYECKUN

dun
KPEHSIIUA MOMEHT My, , TO €CTb IIOCTOSIHHBIN KPEHAIINNA MOMEHT IIPUJIOKEHHBIM MTHOBEHHO
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WIN KPaTKOBpeMeHHO, rpaduk kortoporo Ha JICO uzobpaxkaercs ropu3oHTaIbHON npsimoid AN
(puc 5.9).

| , ’
£ . | M8 i E. @
b sl v
= O Os)F O« _¢°
, | Bl IEICRRRAND,
i i
vl = [
Ke 5s I Manp
v | 8 v Aao
Q0 . Becr 6 v Qonp A\

Puc. 5.9. Onpenenenrie TMHAMHUYECKHUX YTIIOB KpeHa

dur
I/I3B6CTHO, 410 IIpu BOS,Z[GfICTBI/II/I MHD CYAHO ITOJYYacT YIJIOBOC YCKOPCHUC U KPEHUTCA 10

N
yria Ef-?'t COOTBCTCTBYIOIICTO paABECHCTBY MOMCHTOB M L =M & 1 10 MHCPLUUHU IPOAO0JIKACT

KPEHUTCS JI0 yria Foun , KOTOPBI COOTBETCTBYET PABEHCTBY PAa0OT KPEHSILETO U

BOCCTAHAB/IMBAIOLEr0 MOMEHTOB * o — ‘s . PaBeHCTBO paboT HaCTymaeT, KOraa MOJI0KEHHE

[
Beprukamu EF na ICO oGecnieunt paBencTso miomanei puryp ODBKF mox rpadukom M,
Ao A

u OBEKF oz rpadukom M., skaupanentHbx pabore e um ‘s,

dun
1. IlepBoii 3axaueii siBiseTCS ONpeeIeHUE P IIpY ACUCTBUU M,

dun
PaccMmoTpuMm feiicTBre Ha CyHO JUHAMUYECKOTO KPEHSIEro MOMEHTa My, rpaduK KOTOpOro
Ha JICO wuzobpa3zutbes ropusoHTanbHoM mnpsmoit AN (puc. 5.9, a). Ha yuactke JAB mnpu

dun
HAKJIOHCHHUC Mi‘iﬂ 0oJblIe Mﬂ?'—'ﬂt U CyJHO 6y21€T KPpCHUTCA Oajablie C HapaCTa}omeﬁ er'IOBOfI

CKOpOCTBhIO0. B TOuKE B M, Oyner paBeH M e , HO Cy/IHO 110 MHEepUUHU OyAeT KPEHUTCS Jablie
¢ yOBIBaIOIIEH YIIIOBOM CKOPOCTBIO ITOKA OHA HE 0OPATUTCS B HYJb IIPU HEKOTOPOM YIJIE KPEHa,

KOTOprI Ha3bIBACTCA JHUHAMUYCCKHUM YIJIOM KpCHa Eaﬂﬁ!. YcaoBuem i OIIpCACIICHUA

dur
JUHAMHUYECKOT'O Jla KpC€Ha Eaﬂ?& SIBJISIETCSA PAaBEHCTBO PadOT MF@ u Mﬂfﬂt n300pakEHHBIX Ha
b

7] f \
pucyske 5.9 a momansio purypst OJABKF ( A ) u purypst OBEKF | Awcn ) cOOTBETCTBEHHO.

dun
Taxum 06pa30M, OMPCACIICHUC NTUHAMHWYCCKOIO yIJjla KpCHa Eﬂﬂﬁ! oT MF@ CBOJUTCA K HO,Z[60py

nonokeHus Beptukanu EF, obecnieunBatomieit pasenctso miomianeit OBEKF u OJABKEF, o ectb
pabor Agen it P | [Tmomane cextopa ENK siBnsiercss 3amacom AMHAMUYECKON OCTOWYHUBOCTH
CyJHa.

dun
2. Bropas 3agaya (oOpaTHasi) COCTOMT B OINPENEICHUU BEITMYUHBI Mi" | esBaBmee

HAKJIOHCHUC CyJHAa Ha YroJl KpCEHa E'MH .OHa pemacTCsa IMpu 3aJaHHOM ITOJIOXKCHUU

BepTUKanbHOM mnpsMoil EF moxbopom mnonoxenuss ropuszoHTanbHOM mpsimoit [N,
obecrneunBaroIInii paBeHCTBO 3amTpuxoBaHHbIX iomaaed OB u BKE u o6meli minomaau

dun
OBKF. Opaunara 3toii npsimoit OD paBHa M, (puc. 5.9, a).

dun
3. TpeTbﬂ 3ajjava 3TO OIpPECACIICHUC HanOOJIBIIIETO M e ,KOTOpLIﬁ CyAHO MOXET BBIACPKATb

HE ONPOKH/IBIBASACH. DTOT MOMEHT HA3bIBAETCS ONPOKUAbIBAIOIIUM M, . Berancnenme ero
CBOJIUTCS K OIPEAEICHUIO TaKOro IOJIOKEHUs TOpuU30HTanbHOM mpsMoil [IK mpu xoTtopoi
momaau cekropa OB u cermenta BEK paBubl, a mmomans ¢durypsr OBKM — o6miast.
Bennuuna orpeska OJl Ha ocu opauMHAT B MacmTabe MOMEHTOB OIPENCIUT BEIUYHHY
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OIIPOKHUIBIBAIOLIEr0O MOMEHTA M . yron KpeHa, OrpaHMYEHHBIN BepTUKaJIbHOM npsimoii KM

Ha3bIBACTCA YIJIOM OIIPOKHUIBLIBAHUA EWP, TaK KaK €ro YBCIMYCHUC IIPUBCIACT K

OTPOKHUIBIBAHUIO cynHa (puc. 5.9, 6.)
4. 3amaya 4eTBEPTOro THINA - 3TO ONpPEICICHHE TUHAMHYCCKHX YIJIOB KpeHa CYIHA IMpH
BO3JICHCTBUU HA HETO HECKOJIBKUX KPEHAIMX MOMEHTOB Pa3HOU IIPUPOJIBI.

1. CyiHO B MOMEHT yiapa INKBaja CWIOH '¥. C JIEBOrO 6OpTa C KPCHSIIAM

dur
MHD HMECT YrojJl KpCEHa EU Ha HpaBHﬁ 60pT oT
HCCI/IMMCT[)I/I‘IHO?I HarpysKu C KpPCHAIIHNM CTaTU4YCCKUM MOMCHTOM Mm . Ha puc.

5.10, a npuBeneHo pemenue 3aaaun Ha JCO no onpeneneHuo yriia JMHaMUYeCKOro
g

KpC€Ha dx OT COBMCECTHOI'O [[GI>'ICTBPI$I 3THX MOMEHTOB. BennunHa JUHaAMHUYCCKOI'O

yria KpeHa B onpezensercs moadopoM Takoro monoxeHus Beprukanu EN, npu

KoTOpoM 3amTtpuxoBanHbie mioniagu ALB u BEC pasnbl, uTo 03Ha4aeT paBeHCTBO

pa60T HpOI/ISBeI[éHHbIX KpCHAIIMM U BOCCTAHABJIMBAIOIIUM MOMCHTAMM.
&

JUHAMUYCCKUM MOMCHTOM

2. CymHO HaXOJHUTCS Ha JIEBOM OOpPTYy C YIJIOM KpeHa -0 OT JCHCTBUS MOCTOSTHHOTO

M

BeTpa CHIOH '*i ¢ MOMEHTOM = Ha puc. 5.10, 6 mpuBeneHo rpaduveckoe

g

PCUICHUC Ha I[CO 3aJa4M 10 ONMPEACIICHUIO JUHAMHUYECCKOTO yrjla KpeHa ~&w IIO0CJIC

dun
JNeMCTBUS Ha CYJHO WIKBaJAa Pu.c KpeHSWMM AuHamMuaeckuM MomentoM Miw
,JIPUIIO’KEHHBIM C JIeBoro 6opra. Pemenue nomyyaercs no00poM Takoro MOJI0KEHUs
Beprukamu EN, xorna mnomanu puryp ALB u BEC paBHsl.

3. CyaHO UCHBITHIBAET HA BOJHEHUU OOPTOBYIO KAYKYy € aMILIUTY/I0M % u naxomures

C YIJIOM KpeHa —0, na nepuiit 6opt. Ha puc. 5.10, B mpuBeneHo rpaduveckoe pereHne

Ha JICO 3amaun no HaXOXICHUIO JUHAMUYECKOTo yria KpeHa P , BBI3BAHHOTO

mKBamom v.c nesoro 0opra ¢ TMHAMUYECKMM MOMEHTOM Mg’ .
Hnst pemienust 3agaun HeoOXoauMmo HaWTH mnonoxkeHue BepTukanu EN, oOecreumBaroriee
paBeHcTBo miomaneii ALB u BEC mnon rpadpukamm KpeHSALIMX U BOCCTaHABIMBAIOIIETO
MOMEHTOB.

P

ar OT IOKBaAJIA ~ %= IIPU

Amnanornyso puc. 5.10, a MokeT OBbITh pellleHa 3ajaya ONpeaesIeHUs 8

aMIUIUTYl€ KauKu+ % 1a npasblil 60pT.(puc. 5.11.)
AHaJn3 pacCMOTPEHHBIX 3a/1a4 MO3BOJISIET C/IEaTh BaXKHBINM BBIBOJ O TOM, UTO HauboJiee ONaceH
NpH KayKe IKBAJ CO CTOPOHbI HAKPEHEHHOT0 00PTa, TaK KaK B 3TOM CJIy4ae CyJHO MOTydaeT

HauOOBIINN AMHAMUYECKUN KPEH Baun .

pte
a
L Bale ™
Ml | A T
Mo % 6y 0"

06 B  fom
a) TMHAMHYECKOe HaKpeHEHHE Cy/THA C HaYaJIbHBIM KpeHoM 0o oT M, mkBana Pw;

Forrda
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0) AMHAMUYECKOe HAKPEHEHHUE Cy/IHA C BETPOBBIM KpeHOM -00 oT M, mikBana Pw;
&

LYV
L K B
=]
MKP ;N By 90
0 Boam
A
_—

B) IMHAMHYECKOE HAKPEHEHHE Cy/THA C aMILTUTYI0H Kauku —0r oT M., mikBaa Pw»
Puc. 5.10. Pemienune 3a1a4 THHAMUYECKOH OCTOMYUBOCTHA

O6opynoBanmue:
WHCcTpyMeHTHI M TpUOOPB! Malloi MeXaHU3alH
TpeGoBanus k 0TYETY 110 NPAKTHYECKO# padore:
o Kak nepepacnpenenstorcs CHIIbl MOAIEPKaHUs P MONAAAHNHU KOPITyca Cy/IHa Ha BOJIHY?
o Kak MoxHO n3bexath nporuda wim rneperuda koprryca cy/Ha u cieMuHra?
Kpurepun oneHuBaHmsi:
«2» - JOMyIIEHBI CYNIECTBEHHBIC ONIMOKH, TOKa3aBIIME, YTO KYpPCaHT HE BIaJeeT
00s13aTeNIbHBIMU 3HaHUSAMHU 110 JJAHHOM TeMe B MOJIHOM Mepe; paboTa nokasaia HOoJHOoe
OTCYTCTBHE Y yYalllerocs: 00s13aTeNIbHbIX 3HAHUN U YMEHUH 110 IPOBEPSEMON TEME.
«3» - nomyieHsl 6onee oJHONH OMMOKK WIM JIBYX-TpPEX HEIOYETOB B BBIKJIAJIKAX WM
IIporpaMMe, HO KypCaHT BiajieeT 0053aTeIbHbIMU YMEHHUSIMU 110 IIPOBEPSIEMOM TEME.
«4» - paboTa BBINIOJHEHA OJHOCTHIO, HO 00OCHOBAHUS IL1AT0B PEIIEHUS HEJJOCTATOUHBI
(eciu yMeHHE OOOCHOBBIBATH PACCYXKACHHUS HE SIBIISUIOCH CIEIUATBLHBIM OOBEKTOM
MIPOBEPKH
«5» - paboTa BBITIOJIHEHA TOJHOCTHIO, B TEOPETUYECKUX BBIKIAIKAX M PEIICHHUSIX HET
po6esoB U OMMOOK, B TEKCTE MPOrpaMMbl HET CHHTAKCHUUYECKUX OMIMOOK (BO3MOXKHBI
0JIHa-/IBE PA3JINYHbIE HETOYHOCTH, OMIMCKH, HE SIBJIIOIINECS CII€ACTBUEM HE3HAHUS WIIN
HEMOHUMaHHUs y4eOHOro MaTepuana
Cnucok MCnoJIb3yeMoii TUTepaTyphbl:
1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Koporkos, A.A. Epmos, A.M. bosipunos u
Ip.; moj obml. pea. a-pa TexH. Hayk, npod. C.IO, PasBozoma. — CII6.: U3marenbcTtBO «ApT-
Okcemnpecey, 2018. — 452 c¢. — ISBN 978-5-4391-0352-2.

ITPAKTUYECKAS PABOTA Ne 11

Tema: OnpenesieHne H3MeHeHUs] OCTOHYMBOCTH MOCAIKH CYAHA NPHU
BEPTHKAJIbHOM IepeHoce rpys3a.
Heab npakTH4ecKoro 3aHATHS:
— 3aKpelieHHe, YriIyOJeHue TEOPETHYECKUX 3HAHWUN TpPH H3YYCHHUH
CBAPHBIX COEAMHEHUN;
— pa3BUTHE HABBIKM CaMOCTOSATEIHOW NEATeIbHOCTH TPU TPOBEICHUU
OOIIMX HCTBITAHUNW HAa HEMPOHUIIAEMOCTh M TE€PMETHYHOCTH, HABBIKOB IO
HCIIOJIb30BaHUIO TPHUOOPOB U HHCTPYMEHTOB MallOl MeXaHU3alluu
OO0yJaromuiics T0KEeH
YMETB:

—  MPUMEHATH HHGOPMAIHIO 00 OCTOMYMBOCTH Cy/IHA, TUarpaMMax, YCTpOHCTBax
3HATh:

— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI Cy/THA;
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. TEOPUIO YCTPOMCTBA CylIHA JUId pacdyeTa OCTOHYMBOCTH, KpeHa, auddepenra,
OCaJIKU U JPYTUX MOPEXOJIHBIX KaueCTB;
OcBauBatorcs ymeHus u 3Hanus B coorserctBuu ¢ @I'OC CIIO: OK 01 — OK
02,
OK 04 - OK 06, OK - 09 11K 2.2.

Bpems BbIoIHEHHA: 2 aKa[eMUYECKHUX Yaca.
Conep:xkanue padoThbl, aJITOPUTM BbINIOJTHEHUS
3anmaua Ne 1
Onpenenuts n3MeHeHnue nocaaku n/x «llersa» mocne cHATUS Tpy3a Maccoi

280t mpu DW = 6540 T, ; p =1,01 /™ 3
[IEHTPa MacCChICHUMAaeMoTo Trpy3a 5,0 M.
Pemenne:

[To rpy3oBoii mkane n/x «Ilenzay» no 3agannomy DW omnpezenseM cpeaHior
OCaJIKy M YUCJIO TOHH Ha 1 cM ocaJku:

d=7,54m,q=18,5 t/cm.

W3menenue cpenne ocanku: 6d =m/ q=280/18,5=15,13 cm = 0,1513 m.Ilo
KDTY npu usBecTHO# cpenueii ocaake Haxoaum Xf=-0,4 m.

ODf = - m(X — Xf) /Ma = - 0,092m.

dd u=4d + (0,5L — Xf) 6Df/L =- 0,1513 + (0,5- 123 +0,4) (- 0,092/123) =
-0,197m.

dd k = dd - (0,5L + Xf) 6Df/L =-0,1513 - (0,5- 123 - 0,4) (- 0,092/123) =
-0,105 M

; Ma=14000 t/M, ecnu abcuucca

3agaua Ne2
Hnsa 1/X «Hoil» BBINOIHUTH ONEPaTHBHBIN KOHTPOJIb M3MEHEHHS OCaO0K
OKOHeuyHocTel oT npuema 360 T rpy3a npu UCXOAHbIX 3HaueHUsIX d H = 8,0 M;
d k =8,5 M, ecnu alciucca ieHTpa Macce rpysa 30 m

Pemenne:

dep=du+dx2=8+85/2=8,25wm.

[To puc 3.6 HaxoaMM M3MEHEHHE OCaT0K HOCOM W KopMo# mpu mpueme 100
tToHHrpy3a 6d H1 = 0134 m; 6d k2 = - 0,036 m
PaccunThiBaeM n3mMeHeHue ocaiok oT mpueMa 360 TOHH rpy3a
dd 1 =360%0,134/100 = 0,4824 m &d x = 360*(-0,036/100) = - 0,1296 m

Oo6opynoBanme:
WHCcTpyMeHTHI U TPpUOOPBI MaJION MeXaHU3aluu
TpeGoBanus Kk 0TYETY 10 NPAKTHYECKOH padoTe:

o Kaxk mnepepacnpenenstorcst cuibl MOAJEpKaHUS NpPU MOMaJaHUU KOpIyca
CyJlHa Ha BOJHY?

o Kak MoxxHO n306exath mporuda wim rneperunda Koprryca CyJiHa U CieMuHTa?
Kpurepun onenuBanus:

«2» - NOMyIIEHbI CYLIECTBEHHbIE OIIMOKH, MOKA3aBIIUE, YTO KYypCaHT HE
BJajieeT 00s3aTeIbHBIMU 3HAHUSMHU 110 JaHHOM TeMe B TMOJIHOM Mepe; paboTa
MoKa3aJa MoJTHOE OTCYTCTBHE Y yUaIerocs 00s3aTeIbHBIX 3HAHUA U YMEHUHN
I10 IIPOBEPSIEMOM TEME.

«3» - nomyuieHsl Oojiee OJHOM OMIMOKM WM JBYX-TPEX HEJAO0YETOB B
BBIKJIaJIKaX MJIM [IPOrpamMMe, HO KypCaHT Bia/ieeT 00s3aTeIbHBIMA YMEHUSIMU
10 IIPOBEPSIEMOM TEME.

«4» - paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHUS IIATOB PELICHUS
HEIOCTaTOYHbl (€CIM yMEHUE OOOCHOBBIBAaTh PACCYXJIEHHUS HE SBISUIOCH
CHelHaTbHBIM 00BEKTOM MPOBEPKU
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«5» - paboTa BBIMIOJIHEHA TOJHOCTHIO, B TEOPETUYECKUX BBIKIAIKAX H
pelieHusx HeT mpo0enoB U OMHUOOK, B TEKCT€ TMPOrpaMMbl HET
CUHTAKCUYECKUX OIMMOOK (BO3MOXKHBI OJHA-/IBE€ pa3jIMYHbIE HETOYHOCTH,
OTIHCKH, HE SBISIOLIUECS CIEICTBUEM HE3HAHUS WM HETIOHUMAaHUS y4eOHOT O
MaTepuaia
CnucoK UCIOoJIb3yeMOM JIUTEePaTyphbl:
1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Koporkos, A.A. Epmos, A.M. bosipuHos u
Ip.; mox odml. pea. a-pa TexH. Hayk, npod. C.IO, Passozosa. — CII6.: U3marenbcTBO «ApT-
Okcnpeccy, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

«IIPAKTUYECKAS PABOTA Ne 12

Tema: Pacyer nmocagkm cyAHa NpU 3aTONVIEHUH OJHOT0 MJIH HECKOJIbKHUX
otrcexkoB. OnpeneseHue 0CaJKH CyHA NPHU Nepexo/ie U3 MPecHoi BoAbI B
COJICHYIO.
eab npakTHYECKOT0 3aHATHS:
— 3aKpeIuieHue, YIIyOJIeHHEe TEOPEeTUYECKUX 3HAHUM @pU HU3y4YEeHUU
CBapHBIX COEIMHEHUIA;
— Ppa3BUTHE HAaBBIKM CaMOCTOSITEJIbHOM JAEATEIbHOCTU IpPU IPOBEICHUU
OOIIMX MCHBITAHUN Ha HENPOHULAEMOCTb U T€PMETHYHOCTh, HABBIKOB IO
MCIIOJIb30BaHUIO IPUOOPOB U HHCTPYMEHTOB MAJION MEXaHU3ALUU
OOyuarouuiics 10JKEeH
YMETh:
— NOpuUMEHATh HHGpOpMalMio 00 OCTOMYMBOCTU CyAHA, JUarpaMmax,
YCTpOMCTBAX
3HATh:
— OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTHI Cy1Ha4
— . TEOpHUI0O YCTpOICTBAa CyAHa [UId pacueTa OCTOMYMBOCTH, KpEHa,
muddepeHTa, ocagky U APYTUX MOPEXO/IHBIX KaUeCTB;
OcBauBarorcs ymenus 1 3HaHus B coorsercTBuu ¢ I'OC CIIO: OK 01 — OK 02,
OK 04 - OK 06, OK - 09 T1IK 2.2.

Bpemst BbINOJIHEeHHS: 2 aKaJIeMUYECKUX Yaca.
Copneprxanue padoThl, aJITOPUTM BBIIIOJTHECHHSA
3anmaga Nel.
L=130 m, mupuna B=17 M, koappunuenT obmieit noaHotsl 6=0.66,
BopousMenienne D=6300 1. Onpenenuts €ro ocajgky B BOJE C INIOTHOCTBIO
p=1.025 /M3 1 yucno ToHH Ha 1 cM ocaaku, ecau KO3PPUIIMEHT MOJTHOTHI
BaTepiMHUU paBeH 0=0.82.
Pemenne:
O6BpeMHOE BOJJOM3MEIICHUE CY/IHAB BOJIE C IUIOTHOCTBIO P!
V=D/p=6300/1.025=6146.3 M3
3amgaga Ne 2KakoBo n3meHeHue cpeaneit ocaaku 1/x «Oneray (dep=9,22m)
IpH TIEPEX0JIen3 BObI IIOTHOCTHIO 1,032 /M B BOAY MIOTHOCTHIO 1,02 /™3,
Pemenue: 3menenue cpeHeit ocajky HaxoauM o popmyiie:
dd=(p—p1) xd/p1=(1,032-1,02) -0,82 -9,22/1,02 = 0,089 m.
e y = 0,82 - koapdunmeHT BepTUKaTLHON TOTHOTH T/X «OHeray.
Oo6opynoBanme:
WHCcTpyMEHTHI U IPpUOOPHI MaJION MEXaHU3aluN
TpeGoBanus kK 0TYETY 110 NPAKTHYECKOH padoTe:

o Kak nepepacnpenensdrorcs Cuibl MOJAEPKaHUSA NPHU IMONAJAHUM KOpIyca
CyJHa Ha BOJIHY?
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o Kak MoxxHO n30exats nporuda uim neperuda Kopmyca CyaHa U cieMuHra?
Kpurepun oueHuBanmusi:

«2» - OMyIIEHbl CYLIECTBEHHbIE OIIMOKH, MOKA3aBIIUE, YTO KypCaHT HE
BJaJieeT 00s3aTeNbHBIMY 3HAHUSAMM 110 JaHHOM TeMe B MOJIHOI Mepe; paboTa
MOKa3aja MOJTHOE OTCYTCTBHE y YYAIIETrocs 00s3aTeIbHBIX 3HAHUN U YMECHHIA
10 IPOBEPAEMON TEME.

«3» - pomymieHbl Oojiee OAHOM OMMOKM WJIM ABYX-TPEX HEIOYETOB B
BBIKJIaJIKaX WJIU [IPOrpaMMe, HO KypCaHT BiaJieeT 0053aTelIbHBIMU YMEHUSIMU
110 IIPOBEPSIEMOM TEME.

«4» - paboTa BBIMIOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMSI IIAroB PEIICHUS
HEJ0CTaTOYHb! (€CIM yMEHHE OOOCHOBBIBATH PACCYKICHHUS HE SBIISIOCH
CrelManbHbIM 00BEKTOM IPOBEPKU

«5» - paboTa BBHINOJHEHA IOJHOCTBIO, B TEOPETHYECKUX BBIKIAIKAX WU
peleHusX HeT npoOenoB M OMUOOK, B TEKCTE€ MPOrpaMMbl HET
CUHTAKCUYECKUX OIIMOOK (BO3MOXHBI OJHA-/IBE€ pa3jIMYHbIE HETOUYHOCTH,
OIHCKH, He SBJISIOIINECS CIIEICTBUEM HE3HAHUS WM HETOHUMaHUsl y4eOHOTro
MaTepuaia

CnHcok MCIoJIb3yeMoii JTUTepaTyphbl:

1.Teopus u ycrporicTBo cynHa: yueOHuk / b.I1. Kopotkos, A.A. Epmios,
A.M. BosipuHoB u 1p.; moa oO1u1. pea. A-pa TexH. HayK, mpod. C.1O,
PasBozoBa. — CI10.: M3narenscTBO «ApT-DKcnpecey, 2018. — 452 c. — ISBN
978-5-4391-0352-2.

ITPAKTUYECKAS PABOTA Ne 13

Tema: KoncTpykuus BUHTa peryaupyemMoro mara. Oomep rpedHoro
BHHTA
Ilenp NpakTHYECKOro 3aHATHSA:
— 3aKpeIruieHue, yriyoaeHre TeOpeTUIeCKUX 3HAHUN TPU U3yUEHHUH
CBapHBIX COCIMHEHNUI;
— Ppa3BUTHE HABBIKU CAMOCTOSITENILHOM NESTEIILHOCTH MPH MPOBEACHUN
OOIIMX MCIIBITAHUM HA HEMTPOHUIIAEMOCTh M TePMETUYHOCTh, HABBIKOB IO
MCIIOJIb30BAaHUIO TPUOOPOB U MHCTPYMEHTOB MaJIOl MEXaHU3allun
OO0yyaromuiics JOKeH
YMETbh:
— TNpUMEHATh HH(pOpMAIMIO 00 OCTOMYMBOCTH CyIHA, JUarpaMmax,
YCTpOMCTBAX
3HATh:
— OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTBI Cy/THA;
— MAaHEBPEHHbIE, UHEPIIMOHHBIE U JKCILTyaTal[MOHHBIE KAa4eCTBA, XOJKOCTb
Cy[IHa, CyIOBble€ JBWXXHUTEIH, XapaKTEPUCTHUKU TpeOHbIX BHUHTOB, YCJIOBUSA
OCTOMYMBOCTH B HEMIOBPEXKIEHHOM COCTOSIHUU AJIS1 BCEX YCIIOBUM 3arpy3KH
OcBauBarotcs ymenust u 3HaHus B coorBeTcTBUU ¢ PI'OC CIIO: OK 01 — OK 02,
OK 04 - OK 06, OK - 09 11K 2.2.

Bpems BbIOIHEHHS: 2 aKaJIEMUYECKHUX Yaca.
Conep:xxanue padoThl, AJITOPUTM BHINOJTHEHUS:
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Kpauz

3arcacesrsoroma s

Buarxodswurast 1108epPXHOCIME
KpomMKQa
Cmynuua
O6mexarmens : Z:
Koperwo

Bxodsiwuas
Haznemarwwasn XKpOMK

noeecpxXHOCIrty

IMPOEKTUPOBAHUE I'PEBHbBIX BUHTOB

[Tpu cxopoctsix xona 10 30 Km/4ac 17151 BOZOU3MEIIAIONINX CYA0B OOBIYHOTO
tuna HauBblciuM KII1/1 o6nanatot rpeGHble BUHTBL. OHM Hauboee NpocThl B
KOHCTPYKTUBHOM OTHOILIIEHHH, TIOITOMY UX I€JIeCO00pa3HO YCTAaHOBUTH HA
IPOEKTUPYEMOM CYJTHE.
[Ipu BBIOOpE YKCNa ABUTATENEH X 11€7€CO00Pa3HO BOCIIOIb30BATHCS TaHHBIMU
IPOTOTHUIA U BBIOPATh IByXBaJIbHYIO YCTAHOBKY.
IIpeaBapuTe/bHbIl pacyeT rpedHOr0 BUHTA

1. OnpenensieM KO3 GUIMEHTH B3aUMOJICHCTBUS T'PeOHOrO BUHTA ¢ KOPITYCOM
cyana. Koa¢dumuent nomyrHoro moroxa:
¥=0,556-0,20=0,55-0,852-0,20=0,269
Koaddunment 3acaceiBanus i Buata B J11:
t=0,6¥(1+0,67¥) =0,6-0,269(1+0,67-0,269) =0,229.

2. OmpenensieM MpeienbHbI THaMeTp BUHTA, MOJb3YSICh TPUOIMKEHHOMN
3aBUCUMOCTBIO:
D:=(0,7-0,1(x-1)) T=(0,7-0,1(2-1)4,0=2,40 m
IZle X — YUCIIO ABMKUTENEH.

3. Haxogum HeoOxonumebiid ynop P 1 pacdeTHyro CKOPOCTh BUHTA!

- RW) 2019 g5,
xil—t) 211-0,229) «H

Vp=vi1-v|=6,17/1-0,269/=4,51,/.

IJIE Vp - pacyeTHasi CKOpOCTb XO/1a.

4. OnennBaeM 11e1ecoo0pa3HOCTh MPUMEHEHHS HAMIPABIISIFOIIECH HACAAKH JITIs
rpeOHOr0 BUHTA C MOMOIIBIO KOd(hPHIIeHTa HArPY3KH 110 YIIOPY

_ 8P _ 8-131,0 _7 78
pVp'nDe® 1,025-4,51%-3,14-2,40°
N3 pacueToB BuauM, 4to 6=2,78>2, HO TaK Kak CyJHO Kateropuu Ace 2, TO
HacaJka He PEKOMEHTYEeTCSI.

5. IIpexne uem BIOpATh PaCYETHYIO JUArpaMmy HE0OXOIUMO YCTAaHOBUTH YHCIIO
JIOTIaCTe ¥ TUCKOBOE OTHOIICHHE. [|J1sl IBYXBUHTOBBIX CYOB YHCIIO
JornacTeit MOKeT ObITh paBHBIM 3 WK 4 B 3aBUCUIMOCTH OT KOA(pPUITHEHTA
nuameTpa-ymnopa. Eciau on Oosbliie uiti paBeH JABYM, TO YHCIIO JIONACTEH
paBHO 3, €cIM MEHbIIE, TO 4.

ki=Dyvy) %:::1.4':1~4.51~1H %z 0.96<2

Tax kak k03 pULIMEHT MEeHbILIE ABYX, TO YHUCIIO JONacTeil paBHO 4.

OobopynoBanue:
WHCTpYyMEHTHI B TPUOOPHI MaJIo MeXaHU3AIHH
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TpeGoBanus k 0TYETY 110 NPAKTHYECKOH padoTe:

o Kaxk nepepacnpenenstorcs cuibl MOAAEPKaHUS TPU MOMAJaHUU KOpITyca
CyJ/lHa Ha BOJHY?

o Kak MoxxHO u36exath nporuda wiv neperuda Kopiyca cyaHa 1 cieMuHra’?
Kpurtepuu oneHnBanus:

«2» - NOMyIIEHbI CYLIECTBEHHbIE OIIMOKU, MOKA3aBIIUE, YTO KypCaHT HE
BJajieeT 00s3aTeIbHBIMU 3HAHUSMHU 110 JaHHOM TeMe B TMOJIHOM Mepe; paboTta
MoKa3aja MoJHOE OTCYTCTBUE y ydallerocs 00s3aTeabHbIX 3HAHUI U YMEHHI
110 IIPOBEPSIEMOM TEME.

«3» - nmomyuieHsl Oojiee OIHOM OMIMOKM WM JBYX-TPEX HEAOYETOB B
BBIKJIaJIKaX HJIM [IPOrpaMMe, HO KypCaHT BJa/ieeT 00s3aTeIbHBIMA YMEHUSIMU
0 MPOBEPsEMOil TeMe.

«4» - paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAaHUS IIATOB PELICHUS
HEJOCTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYKIEHUS HE SBISUIOCH
CHelHaJIbHBIM 00bEKTOM IIPOBEPKU

«5» - paboTa BBINOJIHEHA MOJHOCTBbIO, B TEOPETUYECKUX BBIKIAIKAX H
pemeHusIX HeT mpoOernoB W OmUOOK, B TEKCT€ NPOTPaMMBI  HET
CUHTAKCHUYECKNX OIMIMOOK (BO3MOXHBI OJ[HA-/IBE pa3jMYHble HETOYHOCTH,
OIMCKH, HE SABJISAIOLIUECS CIEICTBUEM HE3HAHUS WIH HETIOHUMAaHUS y4eOHOI 0
MaTepuaia

CnHcok MCIoJIb3yeMoii JTUTepaTyphbl:

1.Teopus u yctpoiictBo cynna: yueoHuk / b.I1. Koporkos, A.A. Epiios,
A.M. BosipunoB u Ap.; moxa ooul1. pea. a-pa TexH. Hayk, npod. C.1O,
Pa3zBozoBa. — CII6.: 3narensctBO «ApT-OKcmpeccy, 2018. — 452 c. — ISBN
978-5-4391-0352-2.

IMPAKTUYECKASA PABOTA Ne 14

Tema: OnpeaesieHne MeTalleHTPHYECKOH BBICOTHI CY/IHA 110 MEPHOAY
0OpTOBOIi KAa4YKH
eab npakTHYecKOro 3aHATHSA:
— 3aKperuvieHue, YriayOJieHHe TEOpeTHUEeCKUX 3HaHMH MpU H3YYEHUH
CBApHBIX COCAUHEHUN;
— Ppa3BUTHE HAaBBIKM CaMOCTOSITEJIBHOM JAEATEIBbHOCTU IpPU IPOBEACHUU
OoOLIMX MCTBITAHUM HAa HEMPOHMIIAEMOCTb U T'€PMETHYHOCTb, HaBBIKOB IIO
UCIOJIb30BaHUIO MPUOOPOB U MHCTPYMEHTOB MaJIOW MEXaHU3AIHH.;
OO0yuaromuiics 10KEeH
YMETh:

— NPUMEHSTh UHPOpMANUI0 00 OCTOWYMBOCTU CyAHA, JUarpaMmax,

YCTPOMCTBAX

3HATh:

— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBI CY/IHA;

- TEOpPHUIO YCTPOMCTBA CyAHA JUIsl pacuyera OCTONYMBOCTH, KpEHa,

muddepeHTa, 0Caiki U APYrUX MOPEXOIHBIX KaYeCTB;
OcBauBatorcs ymenus u 3HaHus B coorserctBuu ¢ ®I'OC CITIO: OK 01 — OK 02,
OK 04 - OK 06, OK - 09 11K 2.2.

Bpemsi BbINOIHEeHHS: 2 aKaJIEMUUYECKUX Yaca.
Conep:xxanue padoThl, AJITOPUTM BHINOJTHEHUS
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G - Kosdduunent 1I8 BEHYACICHHA NCPHOAA KauKn;
B — wupma cyhna g metpax;
Ty -— Bpema noaworo konebauna B coxyugax (T ¢ 0AHOrO Kodefa-

HuA ¢ GopTa Ha GopT M o6paTho, nanpuMep, ¢ teroro 6opTa na

NpaBLll 1 ONATE HA NEBBIR 1A HAOGOPOT);
ft  — MeTaUeHTPHYECKAA BHCOTA B METpax.

OnbiT Z0MHeH NPGH3BOAKTECA G BHIXQNA CY¥/IHA H3 AoPIa.

2. Haubonee 4acTo KOHTPOJIb OCTONYMBOCTH BBIIOJIHAIOT IO HEPUOLY
OOPTOBOM KAa4KH, UCTIONB3YS CIEAYIONIYIO (GOpMYITy:
( 4*B?%+Cb + DZ)

h= \Tk?%10.3*a* = 11
rae D- BeicoTa 6opTa, M;
B- mupuna cynna, m;
Tk - nepuop xKaykw, c;
Cb - ko3 durtueHT 00IIICH TOTHOTHI;
a - K03 (HULUEHT MOTHOTHI IJIOMAA1 KOHCTPYKTUBHON BaTEpIUHUH. (OOBIUHO
KBJI coBnamaer ¢ BarepiauHueH 10 JIETHIOKO TPY30BYIO MapKy.)
Bui6oo
MonenupoBanue 6OPTOBOI KauKH JaeT 3HAUYCHUS CPEIHUX TIEPHUOJIOB, CUIIBHO
OTIUYAIOIINECS OT COOCTBEHHBIX TIEPUOAOB OOPTOBON KaUKH.
CoracHo pe3yJibTaTaM YUCICHHOTO aHalIM3a HETMHEWHON OOPTOBOM KauKu Ha
HEpEeryJIspHOM BOJIHEHUU, OTPE/IEICHNe METAalleHTPUUECKOI BBICOTHI Cy/lHA B
pelice To pe3yiabTaTaM H3MEPEHHS] CPEIHEro Mepuoja KadyKh C TMOMOIIBIO
KamUTaHCKOH (OpMYyNIbI TPUBOJUT K MHOTOKPAaTHOMY 3aBBHIIICHUIO €€,
OCOOCHHO eCJIM HadajlbHas OCTOMYMBOCTH Majla. DTO CBSI3aHO C TEM, YTO
CpeIHUIl Tepuoj Kauykd 3aHUMAeT MPOMEKYTOUHOE TOJOKEHUE MEXKIY
MEepUOJOM HAOErammux BOJH U COOCTBEHHBIM MEPHOJOM OOPTOBOM KaukKu
cynHa. Ecnu cynHO uMeeT cpenHue win OONbIIUE pa3Mephl IpU YMEPEHHOM
HAaYaJIbHOM OCTOWYMBOCTH, IIEPHOJ] BOJIH Bcerja (Kpome, MOXKET OBbITh,

HUCKIHYUTCIIBHO CHJIBHOI'O BOJ'IHCHI/IH) 6y,HCT MEHbIIIE COOCTBEHHOIO nepuoaa
KadKH.

OobopynoBanue:
WHCTpyMEHTBHI ¥ TPUOOPHI MATON MEXaHU3AIUH
TpeOoBaHnus K 0TYETY 110 NPAKTHYECKOH padore:

o Kak nepepacnpenenstorcss CUibl MOJJAEPKaHUS MPU TONAJAaHUU KOpIyca
Cy/lHa Ha BOJIHY?

e Kaxk MoxHO n30exaTh mporuda uium neperunda Kopyca cyaHa U CIeMUHTa?
Kpurepun ouennBanus:

«2» - NOMYIIEHBI CYIIECTBEHHBIC OIIMOKU, MOKA3aBIIUE, YTO KypCaHT HE
BIIaJICET 00s3aTEIPHBIMU 3HAHUSMH 10 JAHHOM TeMe B TIOJIHOM Mepe; paboTa
1oKa3aJa IOoJIHOEe OTCYTCTBHUE Y yJallerocs 00s3aTeNbHbIX 3HAaHUH U YMEHUN
10 TIPOBEPSAEMOI TEME.

«3» -momymieHbl Oojee OAHOW OIMOKM WM JIBYX-TPEX HEIOYETOB B
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BBIKJIQJIKaX WM MPOTPaMMe, HO KYpCaHT BlajeeT 00s3aTeIbHBIMI YMEHUSIMH
0 MPOBEPSEMOil TeMe.
«4»-paboTa BBHINOJIHEHA TOJIHOCTHIO, HO OOOCHOBAHMS IIAroB pPEUICHUS
HEJOCTaTOYHbI (€CIM yMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SBIISJIOCH
CHeHUATbHBIM 00BEKTOM IPOBEPKU
«5» - paboTa BBINOJIHEHA MOJHOCTBbIO, B TEOPETUYECKUX BBIKIAIKAX H
pelmeHusX HeT NpoOenoB © OmHUOOK, B TEKCTE MPOrpaMMbl HET
CUHTAKCUYECKNX OIMIMOOK (BO3MOXKHBI OJ[HA-/IBE pa3jMYHble HETOYHOCTH,
OTIHCKH, HE SBJISIOIINECS CIEACTBUEM HE3HAHUS WM HETOHUMaHMs y4eOHOTO
MaTepuaia
Cnucok ucnosib3yeMoi JuTepaTyphbl:
1.Teopus u ycrpoiictBo cynna: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M.
BosipuHoB u 1p.; mox o6mI. pex. A-pa TexH. Hayk, nmpod. C.FO, Pa3Bo3oBa. —
CIIG.: U3parenscTBO «ApT-OKempece», 2018. — 452 ¢. — ISBN 978-5-4391-
0352-2.

IMPAKTUYECKAS PABOTA Ne 15

Tema: YnpasisieMoCTh IPU BeTpe, BOJTHEHHH, MEJIKOBO/Ibe, B Y3KOCTSHX,
Ha 3a/IHEM M MaJIOM XOIy

eab NpakTHYECKOT0 3aHATHS:

— 3aKpelieHHe, YIIIyOJIeHHE TEOPETHUYECKUX 3HAHUM TMpU HM3yUYCHUU
CBApHBIX COCANHEHU;

— PAa3BUTHUC HAaBBIKU CaMOCTOSITEIILHOU ACATCIIBHOCTHU IIPpU IMPOBCACHHUU
OoOLIMX MCTBITAaHUM HAa HEMPOHHUIIAEMOCTh U Te€PMETUYHOCTH, HABBIKOB IO
MCIIOJIb30BaHUIO IPUOOPOB U HHCTPYMEHTOB MaJIOll MEXaHU3aLlUN. ;
OO0yyaromuiics JOMKeH

YMETh:

OPUMEHSTh HHPOpMAIMIO 00 OCTOMYMBOCTH CyAHA, JIUarpammax,
YCTpOMCTBAX

3HaTh:

OCHOBHBIC KOHCTPYKTUBHBIC 3JICMCHTEI CyIHA,

MAaHCBPCHHBIC, MHCPIHHWOHHBLIC M JSKCILIyaTallHOHHBIC KadCCTBA4,
XOIOKOCTh CyaHa, CYOJOBBIC IBHMIKHUTCIIN, XapAKTCPUCTHUKH I’pe6HI>IX
BHUHTOB, YCIIOBUA OCTOMYHBOCTH B HCTIOBPCIKACHHOM COCTOSSHHUHU

JUIS1 BCEX YCJIOBUH 3arpy3Ku

OcBauBatorcs ymeHus u 3HaHus B cootBercTBuu ¢ @PI'OC CIIO: OK 01 — OK
02,

OK 04 -OK 06, OK-091IK 2.2..

Bpems BbINOJTHEHHA: 2 aKaJleMUYECKHX Yaca.
Xox paboTsI:

1. YnpaBjsieMocTh IpH BeTpe

Ha puc. 9.4 cxemaTuuecku TMOKa3aHO JEHCTBUE Ha CYAHO a’po - U
THAPOAMHAMUYECKUX CHJI B 3aBUCHMOCTH OT KyPCOBOTO YTJIa KaXXyIIIETOCs BETpa
JUISL TPEX YCJIOBUM.

Toukn TPWIOKEHUS TOMEPEYHBIX CHJI TOKa3aHbl B COOTBETCTBHH C
npubmokeHHbIME  popmynamu (9.3) w (94) g Ted  a’po- W
THAPOANHAMUYECKON CHUJI COOTBETCTBEHHO. [Ipu 3TOM a1 MpOCTOTHI CleIaHo
nonyuienue, uro HIT u LT coBnaparoT no nnuHe cyiHa v HaxoAsaTcs B Touke G
(Takoe AOMyIIEHUE MOCTATOYHO CIPABEJIUBO IJisA CylAoB 0e3 muddepeHta c
HAJICTPOUKOM, PACIIOJIOKEHHON IOCPEAVHE, a TAKKe Ul CYyJOB C KOPMOBBIM
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pacmoyIoKEHUEM HAJCTPONKH, HO UMEIONIUX Tako AuQGEpeHT Ha KOpMYy, IIPH
kotopom LIIT cmemen Bnepen no coBnaneHus ¢ LT cynHa).

puc. 9.4).
8) =D

¥ Aex

™
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Betep co cTOpoHBI HOCOBBIX KYPCOBBIX YIJI0B. [l0TOK BO3TyXa, IEHCTBYIOMINIA
Ha HaJBOJHYIO 4YacTh CYyJIHA, UMEIOLIET0 CKOPOCTh VX, CO CTOPOHBI HOCOBOTO
KypcoBoro yria (cMm. puc. 9.4, a) co3maer MonepevyHy0 a’poANHAMUYECKYIO
cuiny A,. Touka ee mpuiI0KeHUs B COOTBETCTBUU ¢ opMyIoii (9.3) cMmemieHa ot
T Brepen o JI1, T. e. HaBCTpeuy MOTOKY BO3AyXa, Ha paccTosHue £4 . B cBsizu
C O9TUM co3aaercsi MOMEHT Ay €4, cTpeMsuuiics pa3BepHYTh CYIHO B
HaIpaBJICHUW YBEIWYECHHUsS (w, T. €. HOCOM OT BeTpa. B To xe Bpems cuna 4,
CO3/1aeT MOMepevyHOe ABMKEHHE CO CKOpocThio Vy, Onaromapss 4emy CyIIHO
JBUYKETCS. OTHOCUTEIIBHO C YIJIOM ﬂpeﬁ{(’i))a «%.

Puc. 9.4.Cuibl 1 MOMEHTBI, AeHiCTBYIOIIIE HA CyAHO B 3aBHCHMOCTH OT

KYPCOBOI0 YIJIa Ka:Kylllerocsi Berpa:

a) qw, =45°; 6) qw, =90°; B) qw, =135°

Kocoe HaTekaHne moToKa BOJIbI Ha MOABOJHYIO YaCTh KOPITyca ¢ yriioM

aTakH, paBHBIM YTy Jipeiida, MPUBOIUT K MOSIBICHUIO MTONIEPEUHOM
TUApOIMHAMUYECKON cuitbl Ry, Touka npuinoxenust kotropoit cmemena ot LT

Briepen 1o JI1 HaBcTpedy MOTOKY B COOTBETCTBUU C (popmyroii (9.4) Ha

paccrosinue {r. 'mapoannamuyeckuit MoMeHT Ry* Cr. cTpemurcs

pa3BepHYThH CYJHO B HANpaBJIEHUH YBEJIMUEHUS yIiia apeida, T. €. HOCOM K

BETPY.

2. YnpaBJiisieMOCTh IIPH BOJTHEHUH

Br100p cnioco6a mropmoBanus. Kak ormevanocs, llITopmoBaHre MOXET HIPOBOAUTHCS
OJTHUM M3 TpeX CIOCOOOB: HOCOM MPOTUB BOJIHBI, HA MOMYTHOM BOJIHEHHH M JIarOM K
BosiHE. OGOCHOBaHHBINM BBIOOP TOTO HJIM MHOTO Coco0a MITOPMOBAHUSI OINpPEAEseTCs
KOHCTPYKTUBHBIMU OCOOCHHOCTSMH Cy/iHA, [1naBanue Ha MENKOBO/bE SIBISAETCS OJHUM
u3 Haubosee CIOXKHBIX YCIOBUH, B KOTOPBIX OKa3bIBAE€TCS CYJHO B IIpolecce
9KcIUTyaTanuu. 1 ciokHOCTh CUTyalluy 3aKIII0YaeTCsl HE TOJIBKO B TOM, YTO MaJjiblii 3amac
BOJIbI TIOJ] KWJIEM B JIAaHHBIX YCJIOBHSIX MPEACTABISET COOOH peanbHyr0 HaBUTAMOHHYIO
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OIIACHOCTb, HO U B TOM, UTO [TOBEACHUE CyJIHA Ha MEJIKOBOJbE CYILIECTBEHHO OTJINYAETCS
OT MOBE/ICHUS Ha TITyOOKOI BOJe€.
K OCHOBHBIM OTJINYUTENBHBIM OCOOEHHOCTSIM MOBEJEHUS Cy/IHA HA MEJIIKOBOJBE MOKHO
OTHECTHU yXYJLICHHE YIPaBISIEeMOCTH, YBETUYEHNE TOPMO3ZHOTO MyTH, JOTIOJTHUTEIHHOE
IIpOCEaHNE C U3MEHEHUEM IIOCA/IKU U MAJIEHUE CKOPOCTH MPU TEX KE IHEPreTUUECKUX
3arpaTtax.
Emme 6osiee crnoXKHBIM yIpaBlIeHHE CyJHOM CTAHOBHUTCS MPU TUIABAHUH HA MEITKOBOJIBE C
OTrpaHMYEHHON aKkBaTopuel (MPOJMBHI, KaHAJbI), IJ€ HA TIOBECHUE Cy/IHA BIHUSIOT KaK
Oepera, Tak U Ipyrue cyia.
Hesnanue unu npeHeOpeskeHHE OCOOEHHOCTSMHU IOBEIEHHUS Cy/IHA Ha MEIKOBOJbE
HEpPEJIKO IPUBOJUT K aBapuu.

1.3. YpaBisieMOCTh 1 MHEPIIMOHHBIE XapaKTEPUCTUKHU CyJTHA HA MEIKOBOJIbE U B Y3KOCTHU
BnusiHre MeTKOBO/IbS Ha YIIPABIIEMOCTh CY/IHA MPOSBISETCSA B CHIDKEHUH Y (EKTUBHOCTH
nepa pyis. [lpoucxomut 3710 mo cruedyromuM npudnHaMm. Kak yke TOBOPHIIOCH,
JBUKYLIEECS CyTHO UMEET Iepenas AaBJIeHUH BJ10JIb Kopiyca. B pe3ynbrare 317010 ypoBeHb
BOJBl B CpelHEW YacTH TOHUKEHHbIH, a B palloHe (OpPIITEeBHS M aXTEPIUTEBHA -
NOBBIIICHHBIN. [lepenan ypoBHEH BOABI B KOPMOBOW OKOHEYHOCTH IIPUBOAMT K TOMY, 4TO
BOJIa, MIEpeTeKasi OT MOBBIIIEHHOTO YPOBHS K MOHMXEHHOMY, 00pa3yeT MOMYTHBII MOTOK,
CKOPOCTbh KOTOPOI'O 3aBUCHUT OT BEJIMUMHBI [Iepenaja ypoBHel Boabl. [Ipu 1BukeHuu cyaHa
Ha MEJIKOBOJIbE Mepenasl NaBIeHHUH (1 Kak CJIEICTBUE - YPOBHEH BOJIbl) YBEIHMUMUBACTCS 110
Mepe NpUOIMKEHNS] CKOPOCTH CyJHA K €€ KpUTUUECKOMY 3HaU€HUI0 Vi .

Bpamaromuii MOMEHT, cO3/1aBaeMblil IepoM pyJis, IPU BCEX MPOYUX PABHBIX YCIOBHSIX
3aBUCHUT OT CKOPOCTH HAOEraroIero NoToka. Y BeJIMuUeHue CKOPOCTH MOIYTHOTO [TOTOKA IPU
BBIXOJIE Cy/IHA Ha MEJIKOBOJIbE€ CHIKAeT CKOPOCTh HaOEerarolero Ha nepo pyJs MoToka u,
KaK CIIe/ICTBHE, CHIDKAET 3P (EKTUBHOCTH PYJIEBOTO YCTPOHCTRA.
Hpyrum dakTopom, BIUSIOLUIUM Ha YIIPABISIEMOCTb, IBISETCS TO, YTO MPH BBIXOJE CyJIHA Ha
MEJIKOBOJbE JIJISi COXPAHEHUsl MpPEKHEH CKOpOCTHU TpeOyroTcsl OONbIINE 3HEPreTUYECKue
3aTpathl, YeM Ha IIyOOKoH Boje. JTa JONOJIHUTENbHAs SHEPIHUs pacxXolyeTcsl Ha TO, UTO B
IIPOLIECC BOJTHOOOPA30BaHMUs BOBJIEKAIOTCS JIOMOJHUTEIbHBIE MacChl BOJIbI. TakuM 00pa3zom
IIPOUCXOIUT YBEIUUEHUE KHHETUUECKON YJHEPTUH, ABMKYILIEHCS BMECTE C CyZHOM BOJBI, a,
CJIE0BATEIbHO, U KHHETUYECKOW SHEPTUU CUCTEMBI “CYHO IUTFOC MPUCOEAMHEHHBIE MACChI
BOJBI.
VYBenuueHrne HHEPLMOHHOCTHU CyJIHA NIPU MaJieHuu 3Q(HEKTUBHOCTH Tepa PyIisi HPUBOAUT K
YXYALIEHUIO MAaHEBPEHHBIX U TOPMO3HBIX XapaKTePUCTUK CyTHA.
1.4. Bnusinue penbeda KaHala Ha TOBEJACHUE Cy/THA.
Pacxoxaenue cyaoB B KaHaJjie.

[Tpu nBUKEHUM Cy[HA MO OCH KaHalla BIUSHUE 00EMX CTEHOK CUMMETpU4HO. CMelieHue
CyIHa C OCH K OJIHOM M3 CTEHOK NPHUBOJAUT K TOMY, YTO IOJIE JABJIEHHUI CO CTOPOHBI
Ommkaiimero 0epera nMeeT 0oJiee 3HAUUTENbHBIE TIepenaabl. boiee BRICOKOE TaBlieHUE B
paiioHe (opIITEBHS ¢ OAHON CTOPOHBI 00paszyeT OoJyiee BBHICOKYIO BOJIHY M CTPEMHUTCS
OTTOJIKHYTh HOC CyJIHa B CTOpOHY ocu ¢apBarepa (puc.9,a). To xe camoe sBICHUE
IPOMCXOIUT, €CIIM TIYOMHBI ¢ MPaBOTO M JIEBOro OopTa Mo xonay cyiaHa pasnuyHbl. Co
CTOPOHBI OOJIee METKOBOJHOTO ydacTka oOpasyercs Oosiee pe3Kuil Tmeperaj NaBjleHul, u
HOC Cy/IHa CTPEMHTCS YKJIIOHUTBHCSI B CTOPOHY OoJiee riry0okoii Boisl (puc.9,0).

MIPOYHOCTHIO KOPITYCOB U OCOOEHHOCTSMHU €T0 3arpy3Ku, MOIIHOCTHIO TJIaBHBIX

JBUraTeneil, cpoiictBamu rpy3a u Ap. OT mpaBuiIbHOrO BBIOOpa crocoba

LITOPMOBAHHUS 3aBUCUT O€30MaCHOCTh CYAHA, Tpy3a U JIFoJIeH.

3.YnpaBiaseMoCTh Ha MEJIKOBOAbE U B Y3KOCTH.
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Puc.9
['oTOBsICH K NPOXOXKAECHUIO KaHaja CleAyeT MpOoaHaJM3UpOBaThb BO3MOXHOE BO3/CHCTBHE
penbeda 1Ha U 6eperoBoi IMHUHU Ha IOBeieHHe cyqHa. Hy)kKHO MMeTh B BUJTy, UTO IIOIIAAAI0LIHECs
Ha IyTH HUIIA B OEPEroBoil JTMHUK OYAYT MPUTITUBATH HOC CY/HA, a BBICTYIBI - OTTAIKHBATH
(puc.9, B, 1).
Oco0oe BHUMaHHE clielyeT 0OpaTUTh Ha BO3MOKHOCTb BCTPEUYHM B Y3KOCTH C APYTUM CYIHOM.
CynoBoaurento, BeIylLIEMy CYIHO IO KaHaly, He0OXOAMMO 3HATh, KaK BEOyT ce0s cyaa npu
PacXoXkIEHUU.
OcoOeHHOCTH TOBEJEHUS CYIOB IPU PACXOXKIEHUM Ha OJIM3KOM pPACCTOSHUHU CBSI3aHBI CO
B3aMMOJICIICTBHEM ToJIeld JaBiieHus, (GOPMUPYEMBIMM STUMHU cydamu. BsaumoneictBue
TUAPOJINHAMUYECKHX TI0JIEH U UX BIUSHUE HA IOBEJEHHUE CYI0B IIPU PACXOKIECHUH HA BCTPEYHBIX
Kypcax Mocie10BaTelIbHO oKa3aHo Ha puc.10.
[Tone MOHMXEHHOTO JaBJICHHUS HUMEET 3HAYMTEIbHO OOJIBIIYI0 MPOTSXKEHHOCTh OTHOCHTEIBHO
JUIMHBI KOPITyca Cy/IHa, YEM I10JIs IIOBBIIIEHHOTO JaBJIE€HUS Y HOCOBOW M KOPMOBOI OKOHEUHOCTEN
(puc.2.). CrnenoBaTenbHO, OOJBIIYIO YaCTh BPEMEHH PAcXOXKACHUS TUAPOJUHAMHUYECKHE MO
CTpEeMSITCSl COJIU3UTH CyIa.

Puc.10
CremneHb OMAacHOCTH CTOJIKHOBEHHUS CYAOB 3aBUCUT OT MHOTUX (pakTopoB. DaKkTOPHI, BIUSAIONINE
Ha (QopMHUpOBaHME TMOJS JABJICHHUS BOKPYr CyqHa OBbUIM pacCMOTpPEHBI BbIIIE, a CHJIa
B3aUMOJICHCTBUSL MOJIEH PaCXOJAIIMXCS CYHAOB 3aBUCUT OT pACCTOSHUS, HAa KOTOPOM OHHU
pacxomsarca. KpoMe Toro, oueHp BaKHYIO POJIb UTPAET BPEMs pacxokaeHus. IMEHHO 1mosTomMy
BEPOSATHOCTH CTOJIKHOBEHUS BHIIIE TIPH OOTOHE, YeM NP PACXO0XkKJICHUN HA BCTPEYHBIX Kypcax.
4. YrpaBJ/ifieMOCTbIO Cy/IHA HA 3aITHEM X0y
[Ton ympaBnsieMOCTBHIO Cy/IHA Ha 3aJTHEM XOAy MOHMUMAETCS €r0 CIOCOOHOCTh «yAEP>KUBATHY» HIIN
W3MEHSTh HAMpaBJICHHE CBOETO JBIDKCHMs; Ha3zaa. HeoOXoauMocTh pacCMOTPEHHsS! TaHHOTO
JIBUKEHHS CyqHA: OOBSCHAETCS TEM, YTO YacTO BCTPEUAIOTCS CIydad MaHEBPUPOBAaHUS Ha
OTPaHWYEHHOM aKBAaTOPHH, IIPU OTXOJE OT MpHYalia, IPHU pa3BopoTax B y3kocTAx. Ha mpakTuke
YCTaHOBJIEHO, YTO YIPABJISIEMOCTh CYJIHA HA 33JJHEM XOJ1y 3HAYUTEIBHO XYK€, YEM Ha MEPETHEM.
Cyna Ha 3aiHeM X0y TaK ke, Kak Ha MepeIHeM, OTKJIOHSIOTCS C MPSMOT0 Kypca B Ty CTOPOHY, B
KOTOPYIO  TepekiaabiBaeTcss pynb, Crnyuau oOpaTHOH  ympaBisieMOCTH (TMIOBOPOT B
MIPOTHUBOIIOJIOKHOM OTHOCHUTEIILHO TIEPEKIIAIKE Py HAIIPABJICHUH ) BCTPEUAIOTCS KpaitHE PeJKo.
nyz[meHHe YIpaBJIACMOCTHU CyJJHA HA 3aJHEM XOAY BbI3BAHO TAKKC YMCHBIICHUCM
3¢ peKTUBHOCTH Py IPU 3HAYUTEIBHBIX YIilax ero nepekianku. [Ipu o6Tekanuu nepa pyis co
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CTOPOHBI OCTPOIi 3a1HEl KPOMKH Ha mepeknaakax 6omnee 15—20° oOpaszyercs, OTpbIB MOrpaHUY-
HOTO CJIOSI B MECTaX MAKCUMaJIbHOM TOJILIMHBI TPOQUIISL, YTO IPUBOAUT K PE3KOMY
YMEHBIICHHUIO NONIEepeYHOi cuiibl. HarmpoTuB, Korja pyib 00TeKaeTcsi CO CTOPOHBI 3aKPYTIICHHOM
KPOMKH (TIpH CIeI0BaHUU NIEPEAHUM XO/I0M), TIONIEpeYHasi CUJIa OCTAETCs IOCTOSHHON BIUIOTh
1o rioB nepekyanaku 30—35°. Kpome Toro, B 3TOM ciiyyae MOBBIIIAETCS POJIb KOpIyca B
CO3JIaHMM [TOBOPAYMBAIOIIEI0 MOMEHTA; Ha 3a/IHEM X0y 3TO B3auMoJieiicTBue Oyner
3HAYUTEIHHO MEHBIIIE.

JUis yaydieHust ynpaBisieMOCTH CyHA Ha 3a/lHEM XOJly PEKOMEHAYETCsS UMETh CIeI[MaIbHbIe
yCTpOKCTBa, 60see Y3 PeKTUBHBIE, YEM PYIIH.

Puc. 14.8. K aBaax3y nNpHYHH DAOXOH Purc. 14.9. MauespupoBanHe cyaHa Ha
YNPAaBAAEMOCTH CYAHA HA SalHEM XOAY OTPAHHYEHHO AKBATOPHH:

11X — noanuf nepexuxft xoxa: 3X — sanmunit
XOn

IIpu nBMxkeHUH CyIHA 3aJHUM XOJOM C NIEPEIOKEHHBIM PYJIEM Ha CYIHO JIEUCTBYIOT
CIEAYIOLIUE CUJIBI U MOMEHTHI:

* monepeyHas cuna pyis Ppy;
* MmomeHT cun Ppy u Ppy pasBopaunBaeT cyiHO B CTOPOHY, 0OpaTHYIO NEPEI0KEHHOMY PYJIIO;
* ruaponuHamMuyeckas cuiia Ry obpa3yer MOMEHT, IPensATCTBYIOIIUI pa3BOPOTY;
* Kocoe HaTeKaHHe BOJIbl Ha pPyJib yMEHbIIAaeT 3()PPEKTUBHBIM Yron MNepekiaJKud pyis Ha
BEJIMYMHY, PaBHYIO YIiy Apeiida u, ciaeloBaTelbHO, YMEHBIIAETCS 3HAYCHHE OOKOBOW CHIIBI
pyJs.
[TpuBenenHble hakTOpbl 0OYCIOBIUBAIOT XY/IIYIO YIIPABISEMOCTh CYAHA Ha 3aJHEM XOAY 110
CPAaBHEHHUIO C MEPETHUM.
OobopynoBanue:
WHCcTpyMEHTHI U TPUOOPHI MaJION MeXaHU3aluN
TpeGoBanus k 0TYETY 10 NPAKTHYECKOH padore:
o Kax mepepacnpenenstorcst cuibl MOAJEpKaHUS NPU MOMaJaHUU KopIyca
CyJlHa Ha BOJIHY?
o Kak MoxxHO n30exats mporuda win rneperunda Kopryca cyJaHa U CJIeMHHTa?
Kpurepun onenuBanus:
«2» - NOMyIIEHbI CYIIECTBEHHbIE OIIMOKH, MOKA3aBIIUE, YTO KypCaHT HE
BJajieeT 00s3aTeIbHBIMU 3HAHUSMHU 110 JaHHOM TeMe B MOJIHOI Mepe; paboTa
MoKa3aJia MoJHOE OTCYTCTBHUE Y YUAIErocs 00sS3aTeIbHBIX 3HAHUA U YMEHUHT
I10 IIPOBEPSIEMOM TEME.
«3» - nomyuieHsl Oojiee OJHOM OMIMOKM WIJIM JBYX-TPEX HEAOYETOB B
BBIKJIaJIKaX WJIM [IPOrpamMMe, HO KypCaHT Bia/ieeT 00s3aTeIbHBIMU YMEHUSIMU
I10 IIPOBEPSIEMOM TEME.
«4» - paboTa BBINOJHEHA MOJHOCTbIO, HO OOOCHOBAaHUS WIArOB PELICHUs
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HEIOCTaTOYHBI (€c yMEHHEe OOOCHOBBIBATh PACCYXKIEHHUS HE SBISUIOCH
CHEIHAIbHBIM 00bEKTOM ITPOBEPKHU

«5» - paboTa BBHINOJHEHA IOJHOCTBIO, B TEOPETHYECKUX BBIKIAIKAX WU
pelieHusx HeT mnpo0enoB U OMmHUOOK, B TEKCT€ MPOrpaMMbl HET
CHHTAKCUYECKHX OIIMOOK (BO3MOXKHBI OJIHA-/IBE Pa3IMYHbIC HETOYHOCTH,
OTIHCKH, HE SBISIOLIUECS CIEICTBUEM HE3HAHUS WM HETIOHUMaHUS y4eOHOT0
MaTepuaia

CnucoK UCIoJIb3yeMOM JIUTEePaTyphl:

1.Teopus u yctpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M.
BosipuHoB u 1p.; o oo, pen. a-pa TexH. Hayk, npod. C.}O, PasBo3oBa. —
CII6.: M3narenscTBO «ApT-DKempece», 2018. — 452 ¢. — ISBN 978-5-4391-
0352-2.

4.2. 3axanus I NPOMEKYTOYHOM aTTecTaluu

ITEPEYEHDBD
BOITPOCOB JIJIs1 TIOJITOTOBKH K 9K3aMEHY M0 Y4eOHOU
mucuuruHe OI1.05 Teopust 1 ycTpOKCTBO cyaHa
JUist o0yJaromuxcs no cnenuanbHoct 26.02.03 CynoBoxieHue

Tpebosanue Perucrpa k noctpoiike u 3kciuIyaTanuu cyana. Kimacc cyana.
Cuctembl Habopa KopItyca CyHa.

[[TaxTbl, TOPJIOBUHBI, TPY30BbIE JIFOKH, JTIOKOBBIE 3aKPBITHUS.
KOHCTpYKTUBHBIE 2JIEMEHTBI KOPITyCa Cy/HA.

@®opMbI KOPMOBBIX U HOCOBBIX OKOHEUHOCTEN CyJIHA.

MuHuMaNbHbBIN 1 U30BITOYHBINA HAJABOJHBIA OOPT. MHOTOKOPITYCHBIE CyAA.
PyneBoe ycrpoiictBo. Haznauenue u cocras. [1TD.

Tuns! pynei. Ix BnusHue Ha ynpasisieMocTh cyaHa. [IoBopoTHbIE Hacaaky.
SxopHoe ycTpoiicTBo. SAkopHble MexaHu3Mbl. Haznauenue u cocras. [1T3.
Tune! axopeit. SIkopHele 1ienu. Onpenenenne Kamodpa sIKOpHOH LeTH.
[IIBapToBHOE ycTpoiicTBo. HasHauenue u coctas. I1TD.

Bunel 1 Ha3HaueHNE BAPTOBHBIX TPOCOB.

[Imronounoe yctpoiictBo. Haznauenue u cocras. I[1TD.

Tune! nutton6anok. [punnun neicTeus.

I'py3oBoe ycrpoiictBo. Haznauenue u coctas. [1TO.

I'py3oBble MauThl U cTpeinbl. Kpensenue namyOHbIX IPy30B.

Bbykcupnoe ycrporictBo. Haznauenue u cocras. I1TD.

CynioBble CUCTEMBI M UX KJIacCH(UKaIIUSL.

[IpotuBonoxapHseie cucremsl. HazHaueHne u cocTas.

IIpaBuia sKcruTyaTanuu cyioBbix cucteM. TpeboBanus Peructpa, npeabspisieMble K HUM.
Opranuszanys TEXHUYECKOTO HAA30pa 3a CyJHOM. MeTOoIbl ¥ BUABI TEXHUYECKOTO
00CITy>KUBaHHS CYJIOB.

['1aBHBIE IIIOCKOCTH M pa3MepeHus cyaHa. KoopIMHATHI INIOCKOCTH.

Koadduuuents! nonnorsl. Onpeaeneuue Ko3(pPpUIneHTOB MOTHOTHI.

Brruncrienne miomanaei mmnaHroyroB U BaTEpIIMHUH.

Teopernueckuii uepréx. [lanTOKapeHBI.

[Tocanka cynna.

Cunbl, AeiCTBYIONIME Ha IJIABAIOIIEE CYIHO. Y PaBHEHUE IJIaByUECTH. 3aKOH ApxuMena.
I'py3oBoii pazmep. Mapku yriayOiaeHui.

3anac maByuyectu. ['py3oBas mkana. ['py3oBas mapka.

Onpenenenne CpeIHel OCaaKU MPHU MEPEXOJIE U3 MPECHON BOABI B COJIEHYIO.
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31. [lonepeunslii MeTaneHTp. MeTaneHTpudeckas BbicoTa. MeTaleHTpU4ecKuil paamnyc.
Omnpenenenre METalleHTPUIECKON BBICOTHI.

32. OcroitunBoCTh. Buapl 0cTONYUBOCTH. Y CIIOBHSI OCTOWYUBOCTH.

33. Pacu€Thl OCTOMYMBOCTH.

34. OnpeneneHue BOION3MEIICHHUS.

35. OcToitunBOCTh IpU MPUEME WIIM CHATUU MAJIOTO Tpy3a.

36. Onpenenenue kpena u auddepenta.

37. Bnusinue ®UAKUX, CHIMTYYUX HA OCTOMYHBOCTb.

38. BrnusHue MOIBEIICHHBIX IPY30B HA OCTOWYHBOCTbD.

39. Cratnueckas ocroiiunBocth. JJCO.

40. Tlunamuyeckasi ocroianBocTsb. [JJ10.

41. TpeboBanms Peructpa k ocTtounBOCTH cyaHa. [Ipu3Haku OTpUIIaTEIbHOM OCTOMYUBOCTH.

42. HenoromnsiemocTs cynHa. ObecredeHrne HermoTOIUIIEMOCTH.

43. DnemeHThl 00pHOBI 32 HETTOTOIIsIEMOCTh. Kimaccudukaius 3aTOMIeHHBIX CYA0BbIX
ITOMEIICHU .

44. Ponb BOJIOHEIIPOHUIIAEMBIX NTEPEOOPOK B 00ECTIEYCHUH HETTOTOILISIEMOCTH.

45. Xoakocts cynHa. COpoTUBICHUE CPEIbI.

47. Kauka. DneMeHThl KaukH. SIBieHne pe3oHaHca. Y ClIOKOUTENN KauKu.

48. Kpensiiuuiit MoMeHT. OmipesiesieHne KpPEeHsIIero MOMEHTA.

46. Cynossie nmwxutenu. Kinaccuduxamus. ['peOHbIe BUHTHI.

47. Bnusiuue BuHTOB. [loHsTHE 0 KaBuTanuu. OOMep BUHTA.

48. BUHTBI peryniupyeMoro u GUKCUpOBaHHOTO 1ara. JIocTOMHCTBAa U HEAOCTATKHU.

49. YrpaBnsieMOCTh Cy/IHa.

50. Hupkynsiust. DeMeHTbl U TePUOAbI IUPKYIISLIHH.

51. dakTopsl, BIUSIOMINE HA KAUKY.

52. KoHCTpYKIIHs BUHTA PETYIUPYEMOTO IIara.

53. SIBaeHne kaBUTALINH.

54. Buzpl u anemMeHThl Kauku. CBOOOIHOE U BRIHYKJIEHHOE KoJieOaHue CY0B.



