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OJOBPEHO
Ha 3aCe/IaHHH METOANYECKOro coBera
benomopcko-Onexckoro gumzana «I'YMP®D
umenn ajimupana C.0. Makapoga»

Tporoxon ot /6 .06 2025 Ne 7

[Mpencenarens _Eé:l ”/ C.1. MaptsiHoBa

PA3PABOTYUKMU:

Uepnenko Anapeit JIeoHnaoBruY — mpenoaaBaTesib TEOPUU U YCTPOMCTBA CyTHA

boOriieBa Ceetnana BiiaguMupoBHa — npenoaBaTesib MEXaHUKU U MHKEHEPHOU TpaduKu,
npezacenareas oomenpodheccCHoHaATbHBIX JUCHHUIUTMH bemoMopcko-OHnexckoro ¢ummana
OI'bOY BO «I'YMP® umenu agmupana C.O. MakapoBay.

KoMIuiekT KOHTpOJIbHO-OIIEHOYHBIX cpeAcTB 1Mo yueOHou mucturuiniae OI1.06 Teopus u
yCTpOICTBO cynHa pa3paboTaH B cooTBeTCTBUM ¢ DefepanbHbIM TOCYJapCTBEHHBIM
o0pa3oBaTelIbHBIM CTAaHAAPTOM CpEIHEero MpodeccuoHaNIbHOTO 00pa3oBaHUs, 00pa30BaHUs
(manee - ®I'OC CIIO) no cneunanbaocTd 26.02.03 CynoBoXKaeHHE, YTBEPKICHHBIM MPUKA30M
MunuctepctBa oOpasoBanusi u Hayku Poccuiickoit ®@enepanuu ot 12.12.2024 r. No 872
(3apeructpupoBan B Muntocte Poccun ot 21.01.2025 r. per. Ne 80985), nmo cneuuanbHOCTH
26.02.03 CynoBoxaenue, npodeccuonanbubiM cTangaptTom 17.015 «CynoBoauTens-MexaHuKy,
YTBEPKJICHHBIM MpUKa30oM MUHHUCTEpPCTBA Tpyna U couuaibHOM 3amuThl Poccuiickoi
Oenepannu oT 08.09.2015 Ne 6121 (3apeructpupoBad MunuctepcTBoM octuninu Poccuiickoit
Oeneparu 09.10.2015, per. Ne 39273), mnpodeccuoHanbHbM cTaHaapToM «MaTpocy,
YTBEPKIEHHBIM IIpUKa3oM MuHHUCTEpPCTBA Tpyda M COLMAIbHOM 3amuThl Poccuiickon
@eneparuu ot 3 nekabps 2019 r. N 763 (3apeructpupoBaH MHHHMCTEPCTBOM FOCTULIUU
Poccuiickoit ®eneparuu 02.06.2020 Ne 58543), npumepHoil oOpa3zoBaTeabHON Hporpammoit
rocyaapcteeHHoro peectpa IIOII, ¢ yuérom Crpareruu pa3Butusi Bocnutanus B Poccuiickoit
®enepanuu Ha nepuoA 10 2030 rona, mpuMepHON MPOrpaMMbl BOCITUTAHHUS
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COJIEP’)KAHUE
MACIIOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOUYHBIX
CPEJICTB
KOJIUPUKATOP OLIEHOYHBIX CPEJICTB

CAUCTEMA OILEHKH OBPA3OBATEJBHBIX JOCTHXXEHUA
OBYUYAIOHIUXCA 110 KAXKIOMY OUEHOYHOMY CPEACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHUAJIOB JJISI
OLEHKH YCBOEHHUSI PABOYEIl TPOTPAMMBI YUYEBHOM
JUCHUIINHBI
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1. HACITIOPT KOMIUVIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEICTB
IO YYEBHOM JUCITATIIMHE

OI1.06 TEOPHUSI 1 YCTPOUCTBO CYJHA
1.1. Ob6aacTh NpUMEHEHUS KOHTPOJILHO-0II€HOYHBIX CPEICTB

KontponsHo-onienounsie  cpeactBa (KOC)  sBnstoTcs  4acTbl0  HOPMAaTUBHO-
METOJMYECKOT0 OO0ECIEYeHUsI CHUCTEMbl OLICGHMBAHHMS KadyecTBa OCBOCHHS OOYJarOUIMMHCS
MIPOTPaMMBbI MTOATOTOBKH CHEIHAINCTOB CPETHETO 3BEHA MO CIEIHAIBLHOCTH IO CIEIHAIBHOCTH
26.02.05 Okcmiyaramusi CyJOBBIX IHEPreTUYECKHX YCTAaHOBOK M OOECIEYHBAIOT IMOBBIIICHUE
KadgecTBa 00pa30BaTEILHOTO MpoIiecca.

KOC mno y4eOHOW AMCHUILTAHE TPEACTaBIsIET COO0H COBOKYITHOCTh KOHTPOJIHPYIOIINX
MaTepUalIOB, TPEAHA3HAYCHHBIX [UII WM3MEpPEHHS YPOBHS JIOCTH)KCHHUS OOydJaromuMmcs
YCTaHOBJIEHHBIX PE3YJIbTATOB OOYyUCHHUSI.

KOC no yueOGHONH IOUCHMIIMHE MCIOJB3YETCS HPHU IMPOBEIEHUU TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH M MTPOMEKYTOYHOM aTTecTaIlli 00yJaroIIUXCs B BUJIE dK3aMEHa

1.2. Ppe3yJILTaTbI 0CBOCHUS TUCHUIIMHBI, MOMJICKAIIIUE ITIPOBEPKE

Pe3yabTarsl 00yuyeHusi (0CBOEHHbIE YMEHHS, YCBOCHHbIE 3HAHMS)

OCBOCHHBIC YMCHUSA

V1. onpenensate 00bEMHOE BOIOM3MELICHUE IO TEOPETUUECKOMY YEPTEXKY;

V2. INPUMCHATH IIpaBUJIa IOJB30BAHUSA TCOPETUYCCKUMHU KPHUBBIMH, OIPCACIATH ITOJIOKCHUC
HEHTPpA TAKCCTH U HEHTPA BEJINYNHBI,

V3. paccuuThIBaTh OCAAKYy CyJHA MPU NMPUEME U CHATHH TPy3a U MEPEXOJE U3 MPECHON BOJbI B
COJIEHYIO;

V4. paccuuThIBaTh NOCAAKY CY/IHA;

V5. onpenensTe NOJ0KEHU METALICHTPA;

V6. paccuuThIBaTh OCTOMYUBOCTD, TPUMEHSTH MTPABUIIA IOCTPOCHHUS IUArPAMM CTaTUYECKON U
JTMHAMHAYECKOM OCTOMYMBOCTH;

VY7. BBIOMpATh TPOCHI, LIETIH, IKOPSI U CTOTIOPHI MO XapaKTEPUCTUKE CHAOKEHUS;

V8.onpeﬂenﬂTb MOIIDHOCTB I''TaBHBIX I[BPIFaTGJ'IGfI " paCCUUThIBATh CKOPOCTH CYJAHA,

YCBOCHHBIC 3HAHHUA

31. ob1iee ycTpOHCTBO Cy/IHA, PACTIONIOKEHUE CYTOBBIX TOMEIIECHUH;

32. o0uyr ¥ MECTHYIO NPOYHOCTh, MAKCHMAaJIbHbIE HAMpPSDKEHUS B CBA3SX KOPITYCHBIX
KOHCTPYKIMU;

33. KOHCTPYKIHIO KOpmyca, nany0, miatgopm u nepedopok, HAJICTPOEeK U pyOOK, MaIIMHHO-
KOTEJIHHOTO OT/ICJICHUSI U OKOHEYHOCTEH;

34. cy10BbI€ YCTPOMCTBA M CUCTEMBI,

35. BOOPYKCHHUC CyJHA: TPOCHI, ICIH, AKOP, MAYThl, CHTHAJIbHBIC U CIIACATCIIbHBIC CPCACTBA,

36. reOMeTpHIO KOpITyca CyJ1Ha, TJIaBHbIE Pa3MepeHus U K03(pUIMEeHTHI NOIHOTHI, ONpeAeIeHne
Io0Iae 1 00bEMOB [0 TEOPETUYECKOMY YEPTEXKY, PACUET NOCATKH CyJIHA;

37. YPaBHCHUC IIJIABYYCCTHU, COCTABJIAOIHUEC BOAOU3SMCHICHHSA, TCOPECTUUCCKUEC KPHBBIC
TECOPETHUICCKOTIO YCPTEkKAa, UBMCHCHUC TMMOCAAKN OT anéMa U CHATHUSA T'Py3a, 3allacC IJIaBydYCCTU U

IPY30BYIO MapKy;

38. MOHATHE O MOMEPEUYHOM METAIIEHTPE, YCIOBHS OCTOMUYHNBOCTH, METALIEHTPUUECKYIO (hopmyTy
OCTOMYMBOCTH, MU3MEHEHHE OCTOMYMBOCTU NPU NEPEMELICHUM, NPUEME WM CHATHUH TPY30B,
BJIMSIHAE HA OCTOMYMBOCTD KUIAKUX U CHIIIYYUX IPY30B, IUarpaMMy CTaTUHYECKOM U TUHAMUYECKOU
OCTONYMBOCTH,;
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39. METO/IbI CIIPSIMIICHUSI AaBAPUMHBIX CYZI0B, METOJUKY pacuéTa HEeMOTOIUIIEMOCTH;

310. npuHIMN IEHCTBUS CYJOBOIO pYJIsl, 3JEMEHThI IIUPKYJISALUU CYJIHA;

3.11.

OSHEPreTUYECKON YCTAHOBKH.

CONPOTUBIICHUE CPEAbl JBMKCHUIO CYy[HA, IOHATHE O IIPOIYJbCUBHOM KOMILIEKCE,
T€OMETPUYECKUE XAPAKTEPUCTUKU TPEOHBIX BHUHTOB,

ONPEACIICHUE MOLIHOCTA TJIABHOU

312. HanuoHaibHBIE U MEXIYHapOJHbIE TpPEOOBaHUS K TEXHUYECKOMY COCTOSIHUIO CYJHa,
OCHOBHBIE JIOKYMEHTBI 110 0€30I1aCHOCTHU IKCILTyaTalluU CY/HA;

1.3. Pe3yJ’lBTaTbI O0CBOCHUSHA yqeﬁnoifl AUCHUIIJIMHBI, MOAJICKAIIIHE ITPOBEPKE

Kon n ¢popmyauposka
KOMIIETEHIIMHU

YMenusi, 3HAHMS

HeﬂeBbIe OPUEHTHUPBI BOCIIUTAHUSA

OK 01
Br16upaTh ciocoObl
pereHus 3a1a4
npoecCuoHAIBHON
JeATEITbHOCTH
MNPHUMCHUTCIIBHO K
pasInyHBIM
KOHTEKCTaM

YMenusi: pacio3HaBaTh
3a/a4y u/mim npooiemy
B TnpodeccuoHaTbHOM
u/unu COIL[MAJIbHOM
KOHTEKCTE;

aHAJIM3UPOBATh 3a7ady
u/umu  npobineMy U
BBIJCIISITH €€ COCTaBHBIC
4acTH; OTIPENIETISATh

OTallbl PCIICHUA 3aaa4u,

BBISABJIIATH u
s dexTuBHO WCKATh
nHpopmMmaIuio,

HEOOXOUMYIO TUTS

pelieHus 3a1a4d |/vim
mpoOJIEMBI; COCTaBIIATh
IU1aH JICHCTBHS,
OTIPEeNeIATh

HEO0OXOAMMBIC PECYPCHI;
BIIQJICTh aKTYyaJbHBIMHU
MeTrogaMu  paboTel B

npodeccuoHanbHOl U

CMEXKHBIX chepax;
pean30BbIBATh
COCTaBIICHHBI  IJIaH;

OIICHUBATh PE3YyNbTAT U
MOCJIEACTBHUA CBOMX
NEUCTBUHI

(caMOCTOSITEIILHO WJIH C

IMOMOIIIBIO HaCTaBHI/IKa)

3HaHUWSA: aKTyaJbHBIN
npodeccuoHaNbHBI U
COIIMAJIBHBIA KOHTEKCT,
B KOTOPOM TPUXOIUTCS

IIpogeccuonanbHo-TpyaOBOE
BOCIIMTAHHE

[Tornmaromuii mpogeccruoHanbHbIE UJ1eabl
Y LIEHHOCTH, YBaXXalOLUI TPy, pe3yIbTaThl
TPYyJa, TPYAOBBIE TOCTHKEHUS POCCUKHCKOTO
HapoJa, TPYIOBbIE U TpodeccHOHAbHbIE
JIOCTHKEHHMSI CBOMX 3€MIIIKOB, MX BKJIaJa B
pa3BUTHE CBOETO NOCENICHHUs, Kpasi, CTPaHbI.
VYyacTByromuii B COIMAIbHO 3HAYUMOU
TPYIOBOM u
JIEATEIbHOCTH Pa3HOTO BHJIA B CEMBE,

npodeccCHoHaTbHON

00pa3zoBaTeNbHON OpraHu3aluy, Ha 0a3zax
NPOM3BOJICTBEHHON TMPAKTUKH, B
MECTHOCTH.

cBOEH

Bripaxkaronuii 0CO3HaHHYI0 TOTOBHOCTh K
HEIMPEPHIBHOMY 00pa3oBaHuUIO u
caM0o00pa3oBaHUI0 B BBIOpaHHOW cdepe
npodeccnoHanbHOM NesITENbHOCTH.
IMorumaronuit cnenuuky
npodeccuoHanbHO-TPYA0BOM
NEeSITeNIbHOCTH, PEryIUpOBaHUs TPYIOBBIX
OTHOIICHH, TOTOBBIA YUUTHCS U TPYAUTHCA
B COBPEMEHHOM
MuUpe Ha 0J1aro rocyaapcTsa U oOiecTBa.
OpueHTUPOBaHHBII OCO3HAHHOE
BBIOpaHHOM chepsl
npodeccuoHanbHOM 1eATeIbHOCTH C YUETOM

BBICOKOTCXHOJIOTMYHOM

Ha
OCBOCHHC

JIMYHBIX )KU3HCHHBIX TUIAHOB, TOTPEOHOCTEH
CBOEH ceMbH, TOCYIapCcTBa U OOIIECTBA.
Ob6nanarommii c(OpMHUPOBAHHBIMU
NpPECTAaBICHUSAMU O 3HAYEHUM U IIEHHOCTH
BbIOpaHHOM mpodeccuu, MPOSBIISIOMINNA
yBaK€HHE K CBOEH Npodeccuu U CBOEMY
npodeccuoHanTbHOMY COOOIIIECTRY,
MO IEPKUBAOLIU I
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paboTtaTh W  KWTb;
OCHOBHBIC ~ MCTOYHUKHU
uHpOpMaLUn u

pecypchl sl pPEIICHUS
3agad M mpobieM B
npodeccnoHaTEHOM

u/ua COIIMAIBHOM
KOHTEKCTE; aJTOPUTMBI
BEITIOJTHEHHST paboT B
npodeccuoHabHON U
CMEXHBIX obnacTsx;
METOAbl  paboOThl B
npoeCCHOHAIBHOU U
chepax;
CTPYKTYpy IUIaHa JUIs

CMCEXKHBIX

pelIeHus 3ajay;
MOPAIOK OIICHKH
pEe3yNIbTaTOB  PEIICHUS
3ama4q
npohecCuoHATBHOU
JESTEITbHOCTH

NO3UTUBHBIM 00pa3 M TPECTUX CBOEH
npodeccun B 001IECTBe.

Pa3zpenstonuii kopnopaTuBHbIE HEHHOCTH U
muccuto  paboromarensa.  Ilomorarommit
pean30BbIBATh CTPATETUI0 KOMIIAHWM Ha
PBIHKE TpyJa.

ObecneunBaronuit COOCTBEHHYIO
JACATCIIBHOCTh U I[€I>'ICTBI/I$I IIOAYMHCHHBIX
npu BO3HUKHOBCHUU I-IpGI‘}BI)I‘IaI\/JIHI)IX
CUTyallUli TEXHOT€HHOTO W MPHUPOTHOTO
XapaxTepa.

JIeMOHCTpHUpYIOIINI 3HAHUS W YMEHUS B
npodeCcCuOHAIBHOM NEeSITETbHOCTH,
obecrnieunBatoniye Oe3aBapuiiHyl0 padboTy
npu HUCIIOJIHEHUU JOJIZKHOCTHBIX
00s13aHHOCTEH W COXpaHEHHs 3I0POBbS U
JKHU3HHU YJICHOB 3KHIIAXKa.

YMeromuii  caMOCTOSITENIBHO — ONPENENSATh
1enu npo(ecCHOHABHON JIEeSTETFHOCTH U
p33pa6aTBIBaTB TIJIaHbI JJIs1 UX JOCTUXKCHUS,
OCYIIECTBIISITH, KOHTPOJUPOBATH "
KOPPEKTUPOBAThH po(hecCHOHANBHYIO
NEeSITeNIbHOCTh, UCTIOIb30BaTh Pa3pelIeHHbIE
3aKOHOM BCE BO3MOXHBIE PECYpChl JUIs
JOCTHYKEHHS TIOCTAaBICHHBIX LIEEH.
YmMmeromuit s pexTuBHO
B3alMO/ICIICTBOBATb, MIPOTYKTUBHO
paboTaTh B COCTaBE€ OKHUIIaXKa MOPCKOTO
Ccy/Ha,
qyXKOMY TPYAY.

LleHHOCTH HAYYHOI'0 O3HAHUS
JlesiTennbHO BBhIpaXarolyii MO3HaBaTeIbHbIC
MHTEPECHl B Pa3HBIX MPEIMETHBIX 00IaCTAX

C Y4€TOM CBOUX MHTEPECOB, CIIOCOOHOCTEH,

C YBAXCHHEM OTHOCHMHﬁCH K

JIOCTH)KCHHH, BBIOPAHHOTO HAIMPABIICHUS
poeCCHOHAIBHOTO o0pa3zoBaHus u
MMOATOTOBKH.

Oo6naparomuii Mpe/ICTaBIICHUEM 0
COBPEMEHHON HaydyHOW KapTHUHE MHUDa,
JIOCTHXKEHUSX HayKu u TEXHUKH,
apryMEHTHUPOBAHHO BBIPAKAIOIIHI

NOHMMaHKE 3HAYCHUS HAYKH U TEXHOJIOTHI
JUIE Pa3BUTHUSl POCCHICKOTO OOIIecTBa U
o0OecneueHus ero 0€30IacHOCTH.




JleMOHCTpUpYIOLMI HAaBBIKU KPUTUYECKOTO
MBILIUICHUS, OIpEaeeHHs] IOCTOBEPHOCTH
Hay4YHOH MH(POPMALINH, B TOM YHCIe B chepe
npoecCHOHATBLHON IeATEILHOCTH.

YMeromuii  BBIOMpaTh CHOCOOBI pELICHHS
3a7a4 PO ECCUOHATBHON JIEATETLHOCTH
NPUMEHHUTETIBHO K Pa3IMYHBIM KOHTEKCTaM.
Hcnonb3yromuii  COBPEMEHHBIE CPEACTBA

NOWCKA, AaHajdh3a W  HHTEPIpPETaIuH
uHpOopManuy, UH(POPMALIMOHHBIE
TEXHOJIOTUU  JUIsi  BBINIOJHEHUS  3a1ad

poeCCUOHAIBHON e TEHHOCTH.
PasBuBaromuii ¥ NPUMEHSAIOIMIMN HAaBBIKK

HaOIIOACHH, HAKOILICHUS u
cucremMaru3anuu  (HaKTOB, OCMBICIICHUS
OIIBITA B €CTECTBCHHOHAYIHOM 51
T'yMaHHATapPHOU 00macTIx IMO3HAHU,

HCCIIEIOBATENIbCKON W MPpo(dhecCHOHATBHOM
JIeSITEILHOCTH.

[TposBastOIINI CO3HATEIPHOE OTHOILLICHHUE K
HEeIMPEPHIBHOMY 00pa30BaHUI0, KaK YCIOBHUIO
YCTICIITHOM npodecCuoHAITbHON u
0O0IIEeCTBEHHOM EeITEILHOCTH.
Hcnonb3yronuii  COBpEMEHHBIE CPEICTBA
MOUCKA, aHAJIN3a U IOCTYMTHOCTH HAYYHOU U
MPaKTUYECKOW MH(POPMAIIMH U JINTEPATYPHI,
JUIL  YCIICIIHOTO  BBIMOJHEHHS  3ajad
poeCCHOHAIBHON JEATEIHHOCTH.
OO0magaromuii MPEJCTABICHUEM 0
COBPEMEHHBIX HAy4YHBIX HCCJICIOBAHUSIX,
JOCTHKEHHUSIX HayKH Hu
apryMeHTHPOBAHHO BBIpAXKAIOIIN I
MOHUMaHWE 3HAYCHHS HAyKU M HAHO
TEXHOJIOTHH, 11 Pa3BUTHS POCCUHCKOU
SKOHOMHUKH. Vcnonp3yromuii HOBaTOPCTBO

TCXHHKU,

B HpO(i)eCCHOHaHLHOI;'I ACATCIBHOCTH.

OK 02
Hcnonn3oBarh
COBPEMEHHBIE CPEACTBA
IMOMCKa, aHAIM3a U
WHTEpIpeTauu
uHpOpMalUU U
nH(pOpMalMOHHBIE
TEXHOJIOTHH IS
BBIIIOJTHCHMS 33134

YMeHus1:  OIpenensiTh
3amaum IS
UHpOpMaIINH;
oTpenieNniTh
HEo0X0IuMbIe
UCTOYHUKHU
UHpOpMaIINH;

IIONCKa

IJIAHUPOBATh  MIPOLECC

ITOHCKa,

LlenHOCTH HAYYHOI0 MO3HAHUS

JlesiTeIbHO BBIpAXKAIOIINIA MO3HABATEIbHBIC
WUHTEPECHI B PA3HBIX MPEIMETHBIX 00JIACTSIX
¢ yu4€TOM CBOUX MHTEPECOB, CIIOCOOHOCTEHH,

JOCTH)KEHUH, BBIOPAaHHOTO HaNpaBICHUS
npodeccuoOHaIbHOrO  00pa3oBaHUA U
MOJTOTOBKH.

Ob6nanarommii IIPEJICTaBICHUEM 0

COBPEMEHHOM HAydyHOW KapTHHE MHUDa,




npo(ecCHOHaNBbHONW | CTPYKTYpUPOBATh JNOCTI)KEHUSIX ~ HAyKH u TEXHUKH,
NEeSITEIbHOCTH [0JIy4aeMYIO apryMEeHTHPOBAHHO BbIpXKaKOIINH
UH(POPMALIUIO; NOHMMAaHHME 3HAYEHUS] HAYKU U TEXHOJIOTUI
BBIIETIATH Haubouiee | Ul Pa3BUTHA POCCUHCKOTO OOIIecTBa M
3HaYMMOE€ B IepevHe | obecreyeHus ero 0e30macHOCTH.
UHpOpMAIINH; JleMOoHCTpUpYyOLIMI HABBIKM KPUTUYECKOTO
OLICHUBATb MBIIIJICHUSI, OTNpPEAETICHUSI JTOCTOBEPHOCTH
MIPaKTUYECKYIO Hay4YHOU MH(POPMAIUH, B TOM YnCie B chepe
3HAYMMOCTb podeccuoHaNbHOM NESTENBHOCTH.
pe3yabTaTOB  IMOWCKA; | YMEIOMUN BBIOMpATh CHOCOOBI pEHICHHS
0hOopMIIATh PE3yAbTATHI | 3a1a4  TPOPECCHOHAIBHON  JESTEIHLHOCTH
TIOMCKA; IPUMEHATDH | IPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTAM.
cpencraa Hcnonp3yronuii  COBPEMEHHBIE  CPEJICTBA
MH(GOPMAITMOHHBIX NOMCKa, aHalu3a W  HMHTeplIpeTarun
TEXHOJIOTUI g | nHdopmanuy, nH(OPMaLIMOHHbBIE
pelieHus TEXHOJOTMU  JUIsl  BBINIOJIHEHUS  3ajad
poheccroHaTbHBIX poeCCHOHAIBHON e TEHHOCTH.
3a]a4; HCMOJIb30BaTh | Pa3zBuBaromuii M TPUMEHSIOIINN HaBBIKH
COBPEMEHHOE HaOJIIOICHM, HAKOIUICHUS u
MIPOrpaMMHOE cuctemMatuzalu  (PakToB,  OCMBICICHUS
obecrnieueHue OTbITa B €CTECTBEHHOHAyYHOU u
3HaHUs: HOMEHKJIATypa | TYMaHUTapHOMI obnacTsax MO3HAHUA,
nH(})OpPMaITMOHHBIX HCCIIEI0OBATEIIbCKON W MpodhecCHOHATBHOM
UCTOYHUKOB, JESITEIbHOCTH.
PUMEHSIEMbIX B | [IposBastomuii co3HaTEIbHOE OTHOIIEHUE K
poeCCHOHATBHOM HEeIMpepHIBHOMY 00pa30BaHUIO, KaK
NEeSITeIbHOCTH; MPHUEMBI | YCIOBUIO yCIIEUTHON MpodeccnoHanbHoMi u
CTPYKTYpUPOBAHHUS 00IIECTBEHHON JeSITebHOCTH.
uHpopmanuu; ¢dopmar | Mcnons3yromuii coBpeMeHHbIE CpeaCcTBa
odopmiIeHUs MOMCKA, aHaJIN3a U IOCTYMMTHOCTH HAyYHOU U
pe3ynbTaToB  TIOMCKa | MPaKTU4YECKOW MH(MOPMALIUU U JINTEPATYpPHI,
uH(bOpMaIUK; JUISL YCTICILTHOTO BBITIOJTHEHHUS 3a/1a4
COBPEMEHHbIE CPEICTBa | MPO(ecCHOHATBEHON NeSTEIbHOCTH.
u yerpoiictBa | OGmagarouuit MpEe/ICTaBIICHUEM 0
uH(pOpPMATU3ALINY; COBPEMEHHBIX HAyYHBIX HCCIIEI0BaHUSAX,
MOPSJIOK UX | JOCTIKEHUSIX  HayKu U TEXHHUKH,
MPUMEHEHUS U | apryMEHTUPOBAHHO BBIPAXKAIOIIHIA
IPOrpaMMHOE MOHUMAaHHe 3HauEHUS HAyKH u
obecrieueHue B | HAHOTEXHOJIOTHH, TUIS pa3BUTHUS
npodeccroHanbHOM pOCCHUICKOM SKOHOMMKH. Hcmosb3yromuii
JESATEIBHOCTH HOBAaTOPCTBO B npodeccuoHaIbHON
JESATEBHOCTH.
OK 04 Ymenus: I'paiknanckoe Bocnnuranue
D¢ dexTuBHO OpraHM30BbIBATh palboOTy

B3aHlMO/JICHCTBOBATh U

KOJUICKTMBAa U KOMAaH/BI,




paboTaTh B KOJIJICKTHBE
1 KOMaH/Ie

B3aMMOJICHCTBOBAaTh  C
KOJIJICTaMH,
PYKOBOJICTBOM,
KIMCHTaMH B  XOJI¢
poeCCHOHATTLHON
JIeATEIILHOCTU
3uanus:
IICUXOJIOTHYECKHUE
OCHOBBI  JICITCIBHOCTH
KOJUICKTHBA,
TICUXOJIOTHYECKHUE
0COOCHHOCTH
JINYHOCTH; OCHOBBI
MPOEKTHOM

JCATCIIBHOCTH

Oco3HaHHO BBIpaXKaroIIUil CBOIO

POCCHICKYIO rpaXxJaHCKYIO
MPUHAIJICKHOCTh (MJACHTUYHOCTH)

B [OJIUKYJIBTYPHOM, MHOTOHAIIMOHATILHOM U
MHOTOKOH(ECCHOHAITBHOM poccuiickoM
001IecTBe, B MUPOBOM COOOIIIECTBE.

Co3Haromuii cBO€ €IUHCTBO C HapoOaOM

Poccum kak  MCTOYHMKOM  BJIAacTU H
CyOBEKTOM  ThICAYENIETHEH  POCCUHCKOM
TOCYJApCTBEHHOCTH, c Poccuiickum
roCylapCTBOM, OTBETCTBEHHOCTh 3a €ro
pa3BUTHE B HacTosAlleM U Oyaymiem Ha
OCHOBE  HMCTOPHYECKOIO  MPOCBEUICHUA,
POCCHIICKOTO HallMOHAJIBHOTO
HMCTOPUYECKOTO CO3HAHUS.

[TposBnstommii TPaXXTaHCKO-
MaTPUOTUYECKYIO TO3UIHI0, TOTOBHOCTh K
3alIuTe Pounml, CIIOCOOHBIH
apryMEHTUPOBAHHO OTCTauBaTh

CYBEPEHUTET U JOCTOMHCTBO Hapoja Poccun
n Poccuiickoro rocynapctBa, COXpaHATh U
3alIMIIATh HCTOPUUYECKYIO IIPaBLYy.

OpUEeHTUPOBAHHBII Ha AKTUBHOE
rpaXIAHCKOE  ydacTHE€ B  COLHAJIbHO-
MOJIMTUYECKUX TpoIleccax Ha  OCHOBE

YBO)KCHHS 3aKOHA WM MPABOIMOPSIKA, MPaB U
CBO0O]T COTpaXKJaH.

OCO3HAaHHO W JICATCIIBHO BBIPAKAIOLIUH
HENpHUATHE JIIO0OW JMCKPUMHHAIIMK 10

COLIMAJIbHBIM, HAallMOHAJIBHBIM, PAaCOBBIM,
PEJIMTHO3HBIM ~ MPU3HAKaM, MPOSBICHUN
JKCTpPEMH3Ma, Teppopu3Ma, KOpPPYIIUH,

AHTUTOCYJAPCTBEHHOM EATEIHOCTH.
Oo6naparomuii rpak IaHCKOU
COIMAJIbHO 3HAYMMOHM JIEATEIbHOCTH (B

OIIBITOM

CTYACHYCCKOM CaMOylpaBJICHUH,
,I[O6pOBOJ'IB‘leCKOM JABUKCHUU,
HpeHHpHHHMaTeHBCKOﬁ ACATCIbHOCTH,

IKOJIOTMUECKUX, BOCHHO-TIAaTPUOTHYECKUX U
Jp. 00bEMHEHUSX, aKIHX, IPOrpaMmax).
JleMOHCTpHUpYIOIIHHA TOTOBHOCTD U
CHOCOOHOCTh BECTU AUAJIOT C IPYTUMHU
JFO/IBMU, JIOCTUTATh B HEM
B3aMMOTIOHMMAaHUS, HAXOAUTh OOIIHE 1eNTn
Y B3aMMOJEHUCTBOBATh AJIS UX JOCTUKECHUS
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B nipodeccnoHanbHOM chepe.
[IposBusrOmUN IPa’kJaHCKOE OTHOLIEHUE K
npodeccHoHaABLHOM e TEIBHOCTH, KaK
BO3MOYKHOCTH JINYHOTO y4acTHsl B PELIEHUU
0OIIECTBEHHBIX, FOCYIaPCTBEHHBIX U
0O01IeHAIIMOHAIBHBIX 3a/1a4.

Ob6nanarommii mpoheccuoOHATEHBIMU
KayecTBaMH, HEOOXOIUMBIMHU ISt
JAIBHENIIETO Pa3BUTHSI MOPCKOW U PEYHOU
TPAHCIIOPTHOM OTpAciy BO BCEX PErMOHAX
Poccuiickoit @enepanuu.

[TposBastOUINI CO3HATEIPHOE OTHOILIEHHUE K
rOCy/IapCTBEHHOW MOJIMTHKE T10
JaJIbHENIIIEMY MHOTOILIEJIEBOMY PA3BUTHIO
Apxtuku u CeBepHOro MOPCKOro MyTH, a
TaK)K€ HOBBIX TEPPUTOPUIA, BKITFOUCHHBIX B
coctaB Poccun: [lonenxoit HapoaHoit
Pecnyonukm 1 XepcoHCKoM o0mactu,
HMMEIOIINX BBIXO K A30BCKOMY U UepHOMY
MOPSIM.

[IposBasrOINN IPAXKIAHCKO-
MaTPUOTHYECKYIO MMO3ULUI0, TOTOBHOCTD K
3amuTe POIMHBI OT BHEIIHUX U
BHYTPEHHUX MOCATATEIbCTB, CIIOCOOHBIN
apryMEHTHUPOBAaHHO OTCTAaUBATh
CYBEPEHUTET U IOCTOMHCTBO HAPOJOB
Poccum u Poccuiickoro rocynapcrsa,
COXpaHSAThH U 3allMILIATh HCTOPUYECKYIO
paBay.

IIaTpuoTHYecKoe BOCIUTAHUE
Oco3Haronui CBOIO HAIIMOHAJIbHYIO,
3THUYECKYIO IPUHAIJIEKHOCTD,
JEMOHCTPUPYIOUIUN  MPUBEPKEHHOCTh K
pPOIHON KyJabType, JII0OOBb K CBOEMY
Hapojy.

Co3snaromuit IIPUYACTHOCTH K
MHOTOHAIIMOHAJIbHOMY Hapoay Poccuiickoii
®enepaunn, OTedecTBy,

00IIEPOCCUICKYIO UICHTHYHOCTD.
[TposBisAOIUN  AEATEIBHOE LEHHOCTHOE
OTHOLICHHE K HUCTOPUYECKOMY u
KYJIbTYPHOMY HACJIEAMIO CBOETO U APYTUX
HapogoB  Poccum, uUX  Tpaguuusm,
Mpa3IHUKaM.
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IIposBisromuii YBaXECHUE K
COOTEYECTBEHHUKAM, IPOXKHUBAIOLIMM 34
pyOexoM, TOIIEPKUBAIOIIUNA HX TIpaBa,
3alllUTy WX MHTEPECOB B COXPaHEHUU
00111epOCCUIICKON MACHTUYHOCTH. .

3HAIOIUN HCTOPUYECKYIO IIPaBay CBOEH
BeJIMKOW PouHBl, HCTOPHIO IOABUTA
ApPKTHUYECKUX MOPCKHUX KOHBOEB B I'0JIbI
Bropo#t MupoBO BOKWHBI, OTPOMHOIO
BKJIaJ[a BOGHHBIX U IPaKJaHCKUX MOPSIKOB

B [loGeny Hax dammuctkoil I'epmanueit.
VYMeromuii 9TUTh U IIOMHUTE IOIBUT
COBETCKOI0 HapoJia B Benukoit
OTeuecTBEHHOM BOWHE.

Oco3Haroumii cBO0 HalMOHATIBHYIO,
STHUYECKYIO MPUHAJUIEKHOCTb,
JEMOHCTPUPYIOIINNA TPUBEPKEHHOCTD K
POJIHOM KYyNbTYpE, MOPCKUM TPaJAULIUAM,
BbIOpaHHOU MTpo(deccuu 1 BBHIOJIHEHUIO
BOMHCKOTO JIONra.

Belpakatonuii TOTOBHOCTb K  3allUTe
pyoexerr Poccuiickoit ®enepanuui 0T
BHEIIHUX W BHYTPEHHHUX MOCITaTENbCTB, a
TaKKe  3alllUTe  HOBBIX  TEPPUTOPUH,
BKIIIOUEHHBIX B cocTaB Poccuu, 0T BOGHHOMU
YIpO3bl, CAHKIIMOHHOTO U 3KOHOMHYECKOTO
JTaBJICHUS.

IIpodeccnonanbHO-TPyaA0BOE
BOCIIMTAHHE

[Tonnmaromuii mpodeccruoHanbHbIE UJ1eaNbI
Y IEHHOCTH, YBaXXatoUUi TPpyH, pe3yIbTaThl
TPpyJa, TPYAOBBIE TOCTUKEHUS POCCUUCKOTO
HapoJa, TPYIOBbIE U TMPOQPEeCcCCHOHAIbHbBIE
JOCTHKEHHUSI CBOMX 3€MJIIKOB, MX BKJIaJa B
pa3BUTHUE CBOETO NOCEJICHUs, Kpasi, CTPaHbI.
VyacTByromuid B COLMAIbHO 3HAYUMOU
TPYIOBOM u npodeccuoHaIbHOM
JEATEIBHOCTH PAa3HOTO BUAA B CEMBE,
o0Opa3oBaTesbHOM OpraHuzaluu, Ha Oa3ax
IIPOU3BOJICTBEHHOW NIPAKTHKH, B CBOEH
MECTHOCTH.

Bripakaronuii 0CO3HaHHYI0 T'OTOBHOCTBH K
HENPEPBIBHOMY 0o0pa3oBaHuUIO u
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camoo0pa3oBaHHIO B BBIOpaHHOW cdepe
npoecCHOHATBLHON IATEILHOCTH.
ITorumaromuii cneruduky
npodeccuoHaTbEHO-TPYA0BOM
NeSITeIbHOCTH, PETYIUPOBAHUS TPYIOBBIX
OTHOILICHHUW, TOTOBBIN YUYUTHCS U TPYAUTHCS
B COBPEMEHHOM BBICOKOTEXHOJOTHYHOM
MUpe Ha 0yaro rocyznapcrsa u o0mecTBa.
OpueHTHpOBaHHBII Ha OCO3HaHHOE
OCBOEHHUE BbIOpaHHOM cepsr
npodeccuoHaNbHOM AeATEIbHOCTHU C YUETOM
JIMYHBIX )KU3HEHHBIX TUTAHOB, TOTPEOHOCTEH
CBOEH ceMbH, TOCyJapcTBa U 00LIeCTBa.
Ob6nagarommii c(OpMUPOBAHHBIMHU
NPEJCTAaBICHUSAMHU O 3HAYCHUH W I[EHHOCTH
BbIOpaHHOW Tpodeccuu, MPOSBIISIOUIUN
yBa)XEHHE K CBOEil mpodeccuu U CBOEMY
poeCCUOHATHPHOMY CO00I11eCTBY,
MOJ/ICPKUBAIOIINA TTO3UTUBHBIM 00pa3
IpecTuk cBoel mpodeccuu B oOIIECTBE.
Paznensommii KopropaTHBHBIE IEHHOCTH U
Muccuro padortomarens. [Tomorarommii
pealn30BbIBATh CTPATETUI0 KOMITAHUU Ha
pBIHKE TpyJa.

O0GecnieunBaromuii COOCTBEHHYIO
NEeSITeIbHOCTh U ICHCTBUS MO JUUHEHHBIX
MPY BOSHUKHOBEHHUH YPE3BBIYAITHBIX
CUTYyalluil TEXHOT€HHOTO U MPUPOJIHOTO
Xapakrepa.

JleMOHCTpUpYIOIIMil 3HAaHUSI U YMEHUSI B
npodeccuoHanbHOM e TeIbHOCTH,
obecrieunBarolme 6e3aBapuiiHyIo padboTy
P UCTIOJIHEHUU JI0KHOCTHBIX
00s13aHHOCTEN M COXpaHEHHUsI 3I0POBbS U
JKU3HU YJICHOB SKHIaXKa.

YMeromuii caMoCTOSITENTEHO OTIPEIEIIATh
ey npoQeccruoHalbHOM e TENbHOCTH U
pa3pabaThIBaTh IJIAHBI I UX JOCTHXKEHUS,
OCYILECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh NPOPeCCHOHATBHYIO
NesITeIbHOCTD, UCIIOJIb30BATh Pa3pelleHHbIE
3aKOHOM BCE€ BO3MOXKHBIE PECYPCHI IS
JOCTH)KEHUS TIOCTABJICHHBIX IIeNeH.
Ymeronuit 3¢pPeKTUBHO
B3aMMO/IeHICTBOBATH, MPOAYKTHUBHO
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pa60TaTB B COCTaBC DOKHUIIa’)Ka MOPCKOTI'O

Cy[Ha, C YBWOKCHUEM OTHOCSLIMUCA K

TyKOMY Tpyay.

OK 05 YMeHusi: rpaMOTHO IIarproTHYeckoe BOCIMTAHHE
OcymiecTBIIATh YCTHYIO | M3J1araTh CBOM MbIciIM U | Oco3Haromuit CBOIO HallMOHAJIbHYIO,
U MIACBMEHHYO 0(OPMIISTH TOKYMEHTBI | 3THUYECKYIO IIPUHAJIEKHOCTD,
KOMMYHHKAIUIO HA 10 PO(ECCUOHATIBHON | IEMOHCTPUPYIOIIUKA  MPHUBEPKEHHOCTh K
roCyJapCTBEHHOM TEMAaTHKE Ha pPOJHON KyJnbType, JI000Bb K CBOEMY
s3b1Ike Poccuiickoi TOCYJapCTBEHHOM HapOIy.

denepanny ¢ y4eToM | SI3bIKE, POSIBIATH Co3znaromuit IIPUYACTHOCTh K

0COOCHHOCTEH
COIMAJIBHOTO U
KYJIBTYPHOIO
KOHTCKCTAa

TOJIEPAHTHOCTH B
paboueM KOJIJIEKTUBE
3HaHuA: 0COOCHHOCTH
COIMAJIBHOTO U
KYJIBTYPHOI'O
KOHTEKCTA; TPaBHiIa
ohopmIIeHHS
JTOKYMEHTOB U
HOCTpOGHI/ISI YCTHBIX
COOOIIEHUHA

MHOTOHAIIMOHAJIBHOMY Hapoay Poccuiickoii
Oenepannn, OTEYeCTBY, 00IIEPOCCUICKYIO
UJICHTHYHOCTb.

[IposBisOINNA  E€ATEIBHOE LEHHOCTHOE
OTHOIIICHHE K HUCTOPHUYECKOMY "

KYJIbTYPHOMY HAacCJIEIUI0 CBOErO0 M APYIHX

HapOJOB Poccun, ux TPpAAUIHASIM,
Mpa3IHUKAM.

[IposBrsromuii YBaXEHUE K
COOTEYECTBEHHUKAM, MPOKUBAIOIIUM 32

pyOoexxoM, NOJAEpPKUBAIOIINI HMX Tpasa,
3alUTy WX HMHTEPECOB B COXPaHCHHH
001IIepOCCUIICKON MACHTHYHOCTH.

3HAIOIIMH UCTOPUYECKYIO TTPaBIly CBOEH
BEJIMKOW POJIMHBI, HCTOPUIO MOJIBUTA
APKTUYECKUX MOPCKUX KOHBOEB B T'OJIBI
BTopoii MUPOBOI1 BOIHBI, OTPOMHOTO
BKJIaJIa BOCHHBIX M IPaKIaHCKUX MOPSKOB
B [loGeny Hax dammcTkoi ['epManueii.
VYMENUNA 4TUTh U IOMHUTH ITIOJBUT
COBETCKOI0 HapoJia B Benukoit
OTedecTBEHHOM BOMHE.

Oco3Haronuii CBO0 HallMOHAIBHYIO,
STHUYECKYIO TPUHA/IIEKHOCTD,
JEMOHCTPUPYIOIIHA TPUBEP>KEHHOCTD K
POJIHOM KYJIbTYpE, MOPCKUM TPAJAULIAAM,
BBIOpPAHHOW MTPOQECCHU U BBIMOJTHEHUIO
BOMHCKOI'O JIOJITa.

Belpakatonuii  TOTOBHOCTb K  3alllUTe
pyoexeit Poccuiickoit ®enepanuu  OT
BHEIIHUX W BHYTPEHHHUX MOCSTaTEIbCTB, a
TaKKe  3allUTe  HOBBIX  TEPPUTOPUH,
BKIIFOUCHHBIX B cocTaB Poccuu, oT BOeHHOH
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YIPO3bl, CAHKIIMOHHOTO U 3KOHOMHYECKOTO
JIaBJICHHUS.

JlyXOBHO-HpPaBCTBEHHOE BOCIIMTAHHE
IIposBisromuii [IPUBEPKEHHOCTh
TPaJMLUOHHBIM  JyXOBHO-HPaBCTBEHHBIM
LIEHHOCTSM, KyJIbType HaponoB Poccum c

YYETOM MHUPOBO33pEHYECKOIO,
HAIMOHAJIFHOTO, KOH(ECCHOHATBHOTO
CaMOOTIpE/ICIICHUSI.

IIposBisomni yBaKCHUE K IKU3HM H
JIOCTOMHCTBY Ka)XJIOTO YeJIOBEKa, CBO0OOJE
MHPOBO33PEHYECKOTO BbIOOpA u
caMOOTIpeNieJICHUsI, K  TPEICTABUTEIISIM
Pa3TUIHBIX STHUYECKUX TPy,
TPAIUIIMOHHBIX PEIUTHI HAPOJIOB

Poccun, nx HaIMOHAILHOMY JTOCTOMHCTBY U
PEUTHO3HBIM  YYBCTBaM  C  y4ETOM
COOIOZICHUSI KOHCTHTYIIMOHHBIX TIpaB |
CcBO0O]T BCEX TpaXKJaaH.

[ToHMMarOmMMil U EATENIHbHO BBIPAKAKOIIUN
MMOHUMAHUE [IEHHOCTH MEXHAIMOHAIBHOTO,
MEXPEIUTHO3HOTO COrJIacusi, CHOCOOHBII
BECTH  JAMAJOT C  JIIOJbMHU  Pa3HbIX
HallMOHAJILHOCTE W  BEPOUCHOBEIAHUM,
HaxXOIUTH 00IHe

LEJH U COTPYIHUYATH JJIs UX JOCTUXKEHUSI.
OpUEeHTUPOBAHHBIN Ha CO3JIaHHNE
YCTOWYMBOM CEMbU Ha OCHOBE POCCHUUCKHX
TPaJIMLIUOHHBIX  CEeMEMHBIX  ILIEHHOCTEH,
POKJICHUE U BOCIIUTAHHE JIeTEH U MPUHATHE
POIUTENBCKONW OTBETCTBEHHOCTH.
OO6manarommit c(hopMUPOBAHHBIMHU
MPEJICTABICHUSIMH O LICHHOCTH ¥ 3HaYCHHUH B
OTEUECTBEHHOW M  MHPOBOM  KYJIbTYpe
S3BIKOB U JIUTEpaTypbl Hapoa0B Poccum.
Bnaneronuii HaBpIkaMu 3G GEKTUBHOM
aJlanTanyy, HaX0XKIEHUS! HECTaHIapTHBIX
pelieHui, paboThl B KOMaH/IE,
CaMOOpPraHu3ali U CTPECCOYCTOMYMBOCTH.
Brnanetomuii HaBbikaMu 3 PeKTHBHOM
aJanTanyy, HaX0XIeHUS! HECTaHIapPTHBIX
peleHuii, 6e3 KOHGIUKTHOM paboThI B
COCTaBe KUIAXKa, CAMOOPTraHU3AIIHH,
B3aUMOBBIPYYKH U CTPECCOYCTOMUHUBOCTH,
T00pOKeNaTeTbHOTO OTHOIICHHS K
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KOJIJICTaM.

JleMOHCTpHUPYIOIINI CBOMM NOBEIECHUEM
YBEPEHHOCTH B BBINIOJIHEHUU 33124,
MOCTABJIEHHBIX MOPCKOM KOMITAHUEN Jaxe
B CaMbIX CJIOXHBIX YCJIOBHSX. YMEIOMIUN
YTUTh U IPEYMHOXKaTh JaBHUE MOPCKHUE
TpaauLINK, YMEIOLIUNA CIIPABIATHCS C
JIEHBIO, YCTAIOCTHIO, YHBIHUEM.
IcTeTHYECKOE BOCIIUTAHHE

Belpaxaromuii  ITIOHUMaHuUE  LEHHOCTH
OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBA,
POCCHICKOTO " MHPOBOTO
XYIO’KECTBEHHOTO HACIIECINU.

IIposBrsromuii BOCIIPUMMYHUBOCTD K
pa3HBIM BHJAM MHCKYCCTBa, IOHMMaHHUE

HMOIMOHAIBHOTO BO3JIEHCTBUS HCKYCCTBA,
€ro BIIMSIHHUS Ha JYIIEBHOE COCTOSIHHE H
MOBEJICHUE JTIOJICH, YMEIOIHNN KPUTHYECKU
OIIEHUBATH ATO BIIMSIHUE.
[IposBasromuii IIOHUMAaHUe
XYyJIOKECTBEHHON KYIbTYphl KaK CpPEJICTBa
KOMMYHUKAallUd W CaMOBBIPAKEHHS B
COBPEMEHHOM o0I1ecTBE,
HPABCTBEHHBIX HOPM, IIEHHOCTEU, TPATUIIUIA
B HCKYCCTBE.

OpUEeHTUPOBAHHBII Ha

TBOPYECKOE CaMOBBIpaXXCHUEC, pCaIn3aluio

3HA4YCHHUC

OCO3HAHHOE
TBOPYECKUX crocoOHOCTEH, Ha
ACTETUYECKOEe 00YCTPONCTBO COOCTBEHHOTO
ObITa, TPOPECCHOHAIBHON CPEJIbI.
[TposBisroUii IEHHOCTHOE OTHOIICHUE K
KYJbTYPE PEUH M KYJIbTypE MOBEJICHUS B
YCIIOBHSIX paOOTHI B IKHITAXKE U TIPU

JMYHOM OOIICHUH CO BCEMU YICHAMU
9KUTIAXKa, HE3aBUCUMO OT CIIY)KEOHOTO
paHra.

YMEIuUiA OCYIIEeCTBIATh TUIAHUPOBAHHE
CBOETO JI0CYTa.

OK 06
IIposBiATH
I'Pa’KIaHCKO-
MaTPUOTUYECKYIO
MO3UIHUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE IOBEICHUE

YMeHus: onmMchIBaTh
3HAUYMMOCTh CBOEH
CHEMAJIbHOCTH,
OCYHIECTBJISITh
B3aHMOJICHCTBHE C
y4eTOM 0COOEHHOCTEMH
MEKHAITMOHAILHBIX U
MEXPEIUTUO3HBIX

I'paxxnanckoe BocnuTanue

Oco3HaHHO BBIPAKAFOIIUIA CBOIO
POCCUHICKYIO IpakIaHCKYIO
NPUHAIICKHOCTD (MICHTUYHOCTD)

B TIOJIMKYJIbTYPHOM, MHOTOHAIIMOHAJIBHOM U
MHOTOKOH(ECCHOHATTLHOM poccHiickom
00111eCTBE, B MUPOBOM COOOIIIECTBE.
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Ha OCHOBE
TpaAUIIMOHHBIX
00I1IeYEIIOBEUECKUX
LICHHOCTEM, B TOM
YHUCJIE C YYETOM
rapMOHH3aLUU
MEKHAIIMOHAIBHEIX U
MEXKPETUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTH CTAHIAPTHI
AHTUKOPPYIIIUOHHOTO
IOBEJICHUS

OTHOIIICHUH,
MPUMEHATH CTaHIaPThI
AHTUKOPPYIIIHOHHOTO
MOBEJCHUS

3HaHUsA: CYIIHOCTh
rpakIaHCKO-
MaTPUOTUYECKON
MO3ULINH,
0011e4ETI0BEUECKUX
LICHHOCTCH;
3HAYUMOCTh
npodeccrnoHaIbHO M
JESITETLHOCTH TI0
CIEIUATLHOCTH;
0COOEHHOCTH
MEXHaIMOHAJIBHBIX U
MEXPEJIUTUO3HBIX
OTHOILICHHUM, CTaHIaPThI
AHTUKOPPYIITUOHHOTO
TIOBEJICHUS U
TOCJIEICTBUS €T0
HapyIeHUs

Co3Haromuil CBOE €IMHCTBO C Hapoa0M

Poccun  kak  HMCTOYHMKOM  BJIAacTM U
CyOBEKTOM  ThICAYENIETHEH  POCCUNCKOMN
TOCYJAapCTBEHHOCTH, c Poccuiickum
roCyJapcTBOM, OTBETCTBEHHOCTb 3a €r0
pa3BUTHE B HACTOSIIIEM M OyaymeM Ha
OCHOBE  MCTOPHUYECKOTO  IIPOCBEILECHHS,
POCCHIICKOTO HallMOHAJIBHOTO
HUCTOPUYECKOTO CO3HAHUS.

IIposBisromuii IrpakJaHCKO-
MaTPUOTHYECKYIO ITO3UIUI0, TOTOBHOCTh K
3aluTe Ponnner, CIIOCOOHBIN
apryMEHTHPOBAHHO OTCTauBaTh

CYBEPEHUTET U JOCTOMHCTBO Hapoja Poccun
n Poccuiickoro rocynapcrBa, COXpaHATb U
3alUIIATh UCTOPUYECKYIO MIPABIY.

OpueHTupOBaHHbBIN Ha AKTUBHOE
TPOKIAHCKOE  ydacTHE€ B  COLMAJIBbHO-
MOJIMTUYECKUX  IPOIECCax Ha  OCHOBE

YBaXEHUS 3aKOHA W MPABOTOPSIKA, TIPAB U
CcBO0O]T COTpaXKaaH.

OCO3HaHHO U [IEATENIBHO BBIPAKAIOIIUN
HEMpUsATHE JIO00W JAUCKPUMHUHAIIMUA TIO
COIMAJIbHBIM, HAIMOHAILHBIM, PAaCOBBIM,
PENUTHO3HBIM ~ TIPU3HAKaM, IPOSIBICHUI
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYIIIHH,
AHTUTOCYJAPCTBEHHOM NEATEIHHOCTH.
O0magaromuii rpak1aHCKOM
COIMAJIbHO 3HAYMMOHN JIEATEILHOCTH (B
CTYJICHUYECKOM caMOYITpaBJIEHUH,
JI0OPOBOJIHYECKOM JIBHOKEHUU,
MpEANPUHUMATEIBCKON
9KOJIOTHYECKHUX, BOCHHO-TTATPUOTHYECKUX 1
JIp. OOBCIMHECHUX, aKIUAX, IPOTPaMMaXx).

OITIBITOM

JACATCIbHOCTH,

JIeMOHCTPUPYIOIIUI TOTOBHOCTH U
CIIOCOOHOCTB BECTHU JUAJIOT C APYTHMHU
JIFOJIBMH, JIOCTUTaTh B HEM
B3aMMOTNIOHMMAaHUS, HAXOAUTH OOIINE IIeTH
¥ B3aMMO/ICHCTBOBATH JUISl X JIOCTHIKCHHUS
B nIpodeccuoHanbHoM chepe.
[IposiBNsIONINI TpaskJaHCKOE OTHOILICHHE K
npoQecCHOHATBHOM AEATENFHOCTH, KaK
BO3MOYXHOCTH JIMYHOTO Y4aCTHS B PELICHUH
0O0IIECTBEHHBIX, TOCYAapPCTBEHHBIX H
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00ILIEeHAIIMOHAIBHBIX 3a/1a4.

Ob6nanaromuii mpoheccuoHaTbHBIMU
Ka4eCcTBaMH, HEOOXOAUMBIMHU ISt
JAIBHENIIETO Pa3BUTHI MOPCKOM U PEYHOU
TPAHCIIOPTHOM OTPACIU BO BCEX PErMOHAX
Poccuiickoit @enepanuu.

[TposABASAIOIINI CO3HATEIPHOE OTHOLLIEHHUE K
rOCyIapCTBEHHOW MOJIMTHKE IO
JaJIbHENUIIIEMY MHOTOLIEJIEBOMY PA3BUTHUIO
ApxTuku u CeBepHOro MOPCKOIo MyTH, a
TaK)Ke€ HOBBIX TEPPUTOPUIA, BKITFOUCHHBIX B
coctaB Poccun: [lonenxont HapoaHoi
Pecniy6nuku u XepcoHckoit o0macTH,
HMMEIOIINX BBIXOA K A30BCKOMY U UepHOMY
MOPSIM.

[IposBisOINN I'PAXKIAHCKO-
NaTPUOTHYECKYIO TO3UIMIO, TOTOBHOCTh K
3amuTe POIuHBI OT BHENTHUX U
BHYTPEHHUX MOCATATEIbCTB, CIIOCOOHBIN
apryMEeHTHPOBAHHO OTCTAauBaTh
CYBEPEHUTET U JOCTOMHCTBO HApOJOB
Poccum u Poccuiickoro rocynapcrsa,
COXpPaHSATh U 3allMIIATh HCTOPUYECKYIO
paBLy.

IHaTpuoTHYecKoe BOCIUTAHUE
Oco3Haronui CBOIO HAIIMOHAJIbHYIO,
3THUYECKYIO PUHAJIEKHOCTD,
JEMOHCTPUPYIOLIUN TPUBEP)KEHHOCTh

K POJHOM KyNnbType, JI000Bb K CBOEMY
HapoJy.

Cosnaromuit IIPUYACTHOCTh K
MHOTOHaIIMOHAJIbHOMY Hapoay Poccuiickoii
®enepanun, OTEYECTBY,

00IIEPOCCUICKYIO UICHTHYHOCTD.
[IposiBnsitoIniA  1€ATENIBHOE LIEHHOCTHOE
OTHOILICHHE K HUCTOPUUYECKOMY u
KYJIbTYPHOMY HACJIEUIO CBOETO

U Ipyrux HapoaoB Poccuu, ux TpaauuusM,
Mpa3HUKaM.

IIposBisromuii YBaKEHHUE K
COOTEUECTBEHHUKAM, [POKUBAIOUIUM  3a
pyOeXOoM, TOIIEPKUBAIOIINI UX TpaBa,
3allUTY WX HWHTEPECOB B COXPAaHEHUU
001I1EePOCCUIICKON ICHTUYHOCTH.
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3HAIOINUN HCTOPUYECKYIO ITpaBAy CBOEH
BEJIMKOW POJIMHBI, HCTOPUIO MOIBUTA
APKTUYECKUX MOPCKUX KOHBOEB B I'OJIbI
Bropo#t MupoBo#i BOWHBI, OTPOMHOIO
BKJIaJIa BOCHHBIX U IPaKJIaHCKUX MOPSIKOB

B [loGeny Hax damuctkoit ['epmanuei.
YMeromuii 4TUTh ¥ TOMHUTH TOABUT
COBETCKOI0 HapoJia B Benukoit
OTeyecTBEHHOM BOMHE.

Oco3Harouuii cBOI0 HalMOHAJIBHYIO,
ATHUYECKYIO TPUHAIICKHOCTD,
JIEMOHCTPHUPYIOITUHN TPUBEPKEHHOCTH K
POIHOM KYJIbTypEe, MOPCKUM TPAJIUIIHSIM,
BbIOpaHHOW MTpOo(eccuu 1 BBHITOJIHEHUIO
BOMHCKOTO JIONra.

Belpaxaromuii  TOTOBHOCTb K 3aIIUTE
pyoexenr Poccuiickoit ®enepanmmu 0T
BHEIIHUX W BHYTPEHHHUX IMOCITATEIbCTB, a
TaKkKe  3allUTe HOBBIX  TEPPHUTOPHH,
BKIIIOUEHHBIX B cocTtaB Poccuu, oT BOGHHOM
YIpO3bl, CAHKIIMOHHOTO MU 3KOHOMHUYECKOTO
JTABJICHUS.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE
[TposBnstommii MIPUBEPKEHHOCTh
TPAAMIIMOHHBIM  JAYXOBHO-HPABCTBEHHBIM
LEHHOCTSIM, KyJbType HaponoB Poccum c

YYETOM MHPOBO33PEHUYECKOTO,
HallMOHAJIBHOTIO, KOH(ECCHOHAIBHOTO
CaMOOTIPEIECTICHUS.

[IposBasitoinii  yBa)kK€HUE K IKU3ZHU U
JOCTOMHCTBY Ka)J/OTrO 4YeJoBeKa, cBOOOje

MHUPOBO33PEHYECKOTO BbIOOpA u
caMoOIlpe/ielieHHsl, K  IPeACTaBUTEISIM
pa3IMYHbIX THUYECKUX TpyI,

TPaJULIMOHHBIX PEIUTHN HAPOJIOB

Poccuu, ux HalMOHATBHOMY JJOCTOMHCTBY U
pPEIUTHO3HBIM ~ YYBCTBAM  C  Y4ETOM
coOMIofieHUsT KOHCTUTYLIMOHHBIX TIpaB U
cBO0O]T BCEX Tpak/aH.

IToHUMarOIKUN U IEATENBHO BBIPAKAKOLINAN
MMOHWMAaHNE IIEHHOCTH MEXXHAIMOHAIBLHOTO,
MEXPETUTHO3HOTO COTJIacusl, CHOCOOHBIN
BECTH JMAJIOT C  JIIOABMHU  Pa3HbIX
HallUOHAJILHOCTE W  BEPOUCIOBENAHUU,
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HAXOJIUTh OONINE IEJIU U COTPYAHUYATH JJIs
UX JOCTHKEHUSL.

OpueHTUpOBaHHbIN Ha CO3/1aHHE
YCTOMYMBOM CEMBU Ha OCHOBE POCCHMCKUX
TPAJULMOHHBIX  CEMEUHBIX  LIEHHOCTEM,
POXKJIEHHE U BOCIIMTAHUE JIETEH U MIPUHATHE

POIUTENBCKON OTBETCTBEHHOCTH.

Ob6nanaromumii c(OpMHUPOBAHHBIMU
IIPEACTABJICHUSMU O LICHHOCTU U 3HAYEHUU B
OTEYECTBEHHOM W  MHMPOBOM  KYJIbType

SI3BIKOB U JIUTEPATyphl Hapo10B Poccun
Bunaneromuii HaBeikaMu 3¢ HEKTUBHON
aZlanTaluyu, HaX0XKJICHUS HECTaHIAPTHBIX
petieHuit, paboThl B KOMaH/IE,
CaMOOPTaHU3aIH U CTPECCOYCTONYMBOCTH.
Bunaneromuii HaBpikaMu 3¢ HEKTUBHON
aJlanTaluu, HaX0XICHUS HECTAaHIaAPTHBIX
pelieHuit, 6e3 KOHPIUKTHOM paboThI B
COCTaBe IKUITAKA, CAMOOPTaHU3AIIHH,
B3aUMOBBIPYYKH U CTPECCOYCTOMUUBOCTH,
JT0OpOKENaTeTHLHOTO OTHOIIIEHUS K
KOJIJIETaM.

JleMOHCTpHUPYIOIINI CBOMM MOBEIEHUEM
YBEPEHHOCTH B BHITIOJIHCHUH 33/1a4,
MOCTABJIEHHBIX MOPCKO KOMITAaHUEH JJaXke
B CaMbIX CJIOHBIX YCIOBHSX. Y MEIOIIHI
YTUTh U IPEYMHOXATh JaBHUE MOPCKHE
TPaAMIINH, YMEIOIIHH CIIPABIISATHCS C
JICHBIO, YCTAJIOCTHIO, YHBIHHEM.

OK 09
Ilonp30BaThCs
npoheccuoHaNbHOM
JTOKyMEHTaIMen Ha
roCy/IapCcTBEHHOM U
WHOCTPAHHOM SI3bIKax

YMeHusi: nIoHUMAaTh
OOIIHIA CMBICIT YETKO
POM3HECEHHBIX
BBICKa3bIBaHUI Ha
U3BECTHBIC TEMBI
(mpodeccroHanbHBIE U
OBITOBBIC), TOHUMATh
TEKCTHI Ha 0a30BbIE
npoeccuoHabHbIE
TEMBI; y4aCTBOBATh B
JIMajiorax Ha 3HAKOMbIC
oOmve u
npogeccuoHaIbHbIe
TEMBbI; CTPOUTH
POCThIE
BBICKa3bIBaHUS O cebe u
0 CBOEH
npodeccroHanbHOM
JeSITEeIbHOCTH; KPATKO

IIpodeccnonanbHO-TPyaA0BOE
BOCIIMTAHHE

[Tonnmaromuii mpodeccruoHanbHbIE UJ1eaNbl
Y IEHHOCTH, YBaXXatoUUi TPyH, pe3yIbTaThl
Tpy/a, TPYAOBBIE TOCTHKEHUS POCCUKCKOTO
HapoJa, TPYIOBbIE U TMPOQEeCcCHOHAIbHbBIE
JOCTHKEHHUSI CBOMX 3€MJIIKOB, MX BKJIaJa B
pa3BUTHUE CBOETO NOCEJICHUS], Kpasi, CTPAHBI.
VYyacTByromuid B COLMAIbHO 3HAYUMOU
TPYLOBOU 151 npodeccuoHaIbHON
JEATEIbHOCTA Pa3HOr0 BHUJA B CEMBE,
o0pa3oBaTeNbHON OpraHu3anuu, Ha 0azax
IIPOM3BOJACTBEHHOM NIPAaKTHUKH, B CBOEWU
MECTHOCTH.

Breipaxkaronuii 0CO3HaHHYK0 TOTOBHOCTBH K
HENPEPBIBHOMY 00pa3oBaHUIO u
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000CHOBBIBATH U
OOBSICHATH CBOU
NecTBUS (TEKyIHE U
IJIaHUPYEMBbIE); TUCaTh
MIPOCTHIC CBS3HBIC
cO00I1IeH s Ha
3HAKOMBIE WIIH
UHTEPECYIOIINe
npodeccunoHalbHbIC
TEMBI

3HaHuA: paBUIIa
MIOCTPOCHUS MPOCTHIX U
CIIOXKHBIX
MPEUI0KEHUN HA
npodeCCuOHAIbHBIE
TEMBbI; OCHOBHBIC
0011eynoTpeOnTENHHBIE
ry1arofisl (ObITOBAS U
npodeccuoHanbHas
JIEKCUKA); JIGKCHYIECKUH
MHUHHAMYM,
OTHOCAIIUNCS K
OTIMCAHUIO MPEMETOB,
CPEICTB U MPOIIECCOB
npohecCuoHATBHOU
NeSITeNIbHOCTH;
0COOEHHOCTH
IIPOU3HOIICHHUS;
IpaBHUJIa YTEHUS
TEKCTOB
poeCCHOHATBHOU
HAIPaBJIEHHOCTH

camoo0pa3oBaHHIO B BBIOpaHHOW cdepe
npoecCHOHATBLHON IATEILHOCTH.
ITorumaromuii cneruduky
npodeccuoHaTbEHO-TPYA0BOM
NEeSITeIbHOCTH, PETYIUPOBAHUS TPYJOBBIX
OTHOILICHHUW, TOTOBBIN YUYUTHCS U TPYAUTHCS
B COBPEMEHHOM BBICOKOTEXHOJOTHYHOM
MHUpe Ha 0J1aro rocyJapcTsa u oOIecTBa.

OpueHTHpOBaHHBII Ha OCO3HaHHOE

cepsr
poeCCUOHABHON IEATETHHOCTH C YIETOM

OCBOECHHE BbIOpaHHOM
JIMYHBIX )KU3HCHHBIX IIJIAHOB, HOTpe6HOCTeI\/’I
CBOEH ceMbH, TOCyJapcTBa U 00LIeCTBa.

OO0magaromuii
MNpeaACTaBJICHUAMU O 3HAYCHUH U LHCHHOCTU

c(hopMUPOBAHHBIMU

BbIOpaHHOW  Tpodeccud,

YBaXECHHUE K CBOCH MpOQeccHu U CBOEMY

MIPOSIBIISAOLIU N
npodeccuoHanTbHOMY COOOIIIECTBY,
MOJ/ICPKUBAIOIINA TTO3UTUBHBIM 00pa3
IpecTuk cBoel nmpodeccuu B 00IIECTBE.

Pasnmenstrormmii KopropaTHBHBIC IIEHHOCTH U
Muccuro padortomarens. [Tomorarommuii
pealn30BbIBATh CTPATETHI0 KOMIIAHUU Ha
pBIHKE TpyJa.

O0GecneunBaromuii COOCTBEHHYIO
NEeSITeIbHOCTD U IEHCTBUS MO JUUHEHHBIX
IPY BOSHUKHOBEHHUH YPE3BBIYAITHBIX
CUTYalluil TEXHOT€HHOTO U MPUPOJTHOTO
Xapakrepa.

JleMOHCTpUpYIOIIHil 3HAaHUSI U YMEHUS B
npodeccuoHanbHOM e TeIbHOCTH,
obecrieunBarole 0e3aBapuitHyIo padboTy
MIPU UCTIOJIHEHUH JI0JKHOCTHBIX
00s13aHHOCTEN M COXpaHEHHUsI 3I0POBbS U
JKU3HU YJICHOB SKHIaXKa.

YMeromuii caMoCTOSITENTFHO OTIPEIEIIATh
ey npodeccuoHanbHOM e TEIbHOCTH U
pa3pabaThIBaTh IJIAHBI IS UX JOCTHXKEHUS,
OCYIIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh MPO(ecCHOHATEHYIO
JEeSITeNIbHOCTD, UCII0JIb30BaTh Pa3pelieHHbIS
3aKOHOM BCE€ BO3MOKHBIE PECYPCHI ISt
JTOCTHKEHUS TIOCTABICHHBIX LIEJCH.
Ymerouuit 3 PeKTUBHO
B3aMMO/ICHICTBOBATb, MIPOTYKTUBHO
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paboTath B COCTaBE SKHUIaXa MOPCKOTO
Cy[Ha, C YBWOKCHUEM OTHOCSLIMUCA K
qy)KOMY TPYLY.

LleHHOCTH HAYYHOI'0 O3HAHUS
JearenbHO BBIpaXarIIUi M03HABATEIIbHBIE
WHTEPECHl B Pa3HBIX MPEIMETHBIX 00JIACTIX
C Y4€TOM CBOUX MHTEPECOB, CIIOCOOHOCTEH,
JMOCTIIKEHUH, BBIOPAHHOTO HAaIpaBICHUS
npodeccnoHaIbHOTO  00pa3oBaHUS U
MIOJITOTOBKH.

OO0magaromuii MpeACTaBICHUEM 0
COBPEMEHHOM Hay4dyHOW KapTHHE MHUDa,
JMOCTIKEHUSIX  HAyKH " TEXHHKH,
apryMEeHTHPOBAHHO BBIPKAFOIIHIA
MOHWMAaHHUE 3HAYCHUS HAYKU M TEXHOJOTUI
JUTSL pa3BUTHS POCCHIMCKOTO OOIIECTBA M
obecrieueHust ero 6€30MacHOCTH.
JleMOoHCTpHUpYyONMI HABBIKM KPUTHYECKOTO
MBIIIUICHUSI, OTIPENEICHUsI JOCTOBEPHOCTH
Hay4yHOU MHpOpMaIum, B TOM 4ucie B chepe
poeCCHOHATBHON e TEHHOCTH.
YMewmuii BeIOMpaTh CIIOCOOBI  PEIICHHS
3ama4  MpoQecCHOHANbHON NeATeIbHOCTH
MPUMEHHUTEIHHO K Pa3IMUHbIM KOHTEKCTaM.
Hcnonp3yronuii  COBpEMEHHBIE CPEICTBA
MOKWCKa, aHalu3a W  HMHTepHpeTarun
nHpopmaruy, nH(pOpPMaITMOHHBIE
TEXHOJOTUU  JUIsl  BBINIOJHEHHS  3a/1a4
npodeccuoHanbHOM eI TENIbHOCTH.
PazBuBaronuii M NPUMEHSIIOIIUN HaBBIKU
HaAOIIOICHMS, HAKOIUICHUS u
cuctemMaruzal  (akToB, OCMBICICHHS
OTbITa B €CTeCTBEHHOHAYYHOM u
ryMaHUTapHOU obmacTsx MO3HAHUS,
HCCIIEIOBATEeNbCKOW U MpodeccroHalIbHOM
JeSITEIbHOCTH

[TposBisAroImUil CO3HATEILHOE OTHOLIEHHE K
HeNnpepbIBHOMY 00pa30BaHUIO, KaK
YCIIOBHIO YCTIEHIHOM NpodeccHoHalbHOM 1
0O0I1eCTBEHHOH /1€ TENBHOCTH.
Hcronp3yronui COBPEMEHHBIE CPEACTBA
MIOMCKA, aHAJIN3a U IOCTYITHOCTU HAyYHOU U
NPaKTUYECKON MH(OPMAIIUH U JTUTEPATYPHI,
JUIsl YCTIELIHOTO BBITIOJIHEHHUS 33]1a4
npoecCUOHATLHON 1A TEIEHOCTH.
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OO6nanaromuit MpeACTaBICHUEM 0
COBPCMCHHBIX HAYYHBIX HCCICIOBAHUAX,
JOCTHXKCHUAX HayKn u TCXHHKU,
apryMeHTUPOBAHHO BBIPAXKAIOIINI
IIOHUMAaHUC 3Ha4YCHUA HAayKHn u
HaHOTGXHOHOFI/If/'I, JIIsA Pa3sBUTUA
POCCUICKONW HSKOHOMUKH. Mcronb3yromuin
HOBAaTOPCTBO B npoecCuOHATBLHON
JEeSITeITbHOCTH.

1.3 IIpodeccuonanbHble KOMIIETEHIIUT

Obecrnieuenne | [IK 2.2.

6e3omacHoctu | [IpumeHnsTh

TUTAaBAHUS cpeacTsa o
6oproe 3a

JKHUBYUCCTb CyaAHA

IIpakTHYecKkHii ONIBIT B:
060pbOE 3a JKUBYUECTh CyJHA

Ymenus:
PUMEHSTH CPEJCTBA U CHCTEMBI TI0KAPOTYIICHHUS;
IPUMEHSITH CpeJicTBa o OOprOe ¢ BOOM

3nanus:
3HaHuA: MEpOTPUATHIA () o0ecneveHuno
HEMOTOIUISIEMOCTH CY/IHA; METOJIOB BOCCTAaHOBIIEHUS
OCTOMYMBOCTH U CHPSIMJIEHUS aBAPUHUHOTO CyJHA

1.4 TIpogeccuonaibHbIe KOMNeTeHIUH, yeTaHoBIeHHbIX MK ITJTHB

Oyukuus: Pynukyusa: Ynpaenenue onepayuamu cyona u 3a60ma o 001X Ha cyoHe HA
yposne rxcnayamauuu (I'nasa I11 CtangapTsl B OTHOIIEHHUH MallIMHHON KOMaHbI. Pasmenr A-
I11/1 O6s3aTenbHBIC MUHUMAJTbHBIE TPEOOBAHUS TSI AUTUIOMUPOBAHUS BaXTEHHBIX MEXaHUKOB
CYZIOB C 00CITYy’KUBAEMbIM HJIM IEPUOAUYECKU HE 0OCTYKMBAEMbIM MAIIMHHBIM OT/AEJICHUEM.
Ta6muma A-III/1 Cnenudukarus MUHUIMATBHOTO CTaHAApTa KOMIETEHTHOCTH ISl BAXTCHHBIX
MEXaHUKOB CY/IOB C OOCITY)KMBa€MbIM WJIH MEPHOIUUECKH HE 00CTYKMBAEMbIM MaIlIMHHBIM
OT/ICIICHUEM)

Kox

Cdepa KOMIIETEHTHOCTH

3HaHue, NIOHUMAHUE U NPO(eCCHOHATIbHbIE HABBIKH

K11

[Tonnepxanue cynHa B
MOPEXOTHOM COCTOSTHUU

Ocmouiuugocmo cyona

PaGouee 3HaHMe u mnpuMeHeHHWE HHPOpMAIUU 00
OCTOMYUBOCTH, TIOCAJIKC M HAIPSDKEHHSX, JUArpaMM M
YCTPOMCTB JIJIsl pacueTa HaNpsDKEHUH B KOpITyce
[ToHMMaHKEe OCHOBHBIX JEHCTBHMA, KOTOPBIC JOJDKHBI
NPEJNPUHUMATECS B Cllydae YacTHYHOM  TOTepH
IUIABYYECTH B HETIOBPEIKICHHOM COCTOSIHUU

[ToHMMaHKE OCHOB BOJIOHEITPOHUIIAEMOCTH
Koncmpyrkyus cyona

OO0111ee 3HaHNE OCHOBHBIX KOHCTPYKTHBHBIX SJIEMEHTOB
CyJlHa¥ MPaBUIbHBIX HA3BAaHUH MX PA3NIUYHBIX YaCTeH

K17

Bkiag B 6e30macHOCTh
nepcoHana u CyaHa

3HaHUe CrI0COO0B JINYHOTO BEIKUBAHUS

3HaHue crIocOO0B MPeOTBPAILEHHS NToXKapa U YMEHNE
OOpOTHCS C OTHEM U TYLIUTh MTOXKaPBbI

3HaHHE TIPHUEMOB JJIEMEHTapHON MepPBOM TOMOIIHN
3HaHue TUYHOI 0€30MacHOCTH U OOIIECTBEHHBIX
00s13aHHOCTEH




23

2. KOAUPUKATOP OHEHOYHBIX CPEJCTB

O YHKIIMOHAJIBHBIN [TPU3HAK
OLIEHOYHOTO CpEJICTBA
(TUII KOHTPOJIBHOTO 3aJIaHU)

Meton/hopma KOHTPOIIS

KonTposbHast palota, MHOMBHIyaldbHOE JIOMAllHEE 3aJlaHUE,

Pacuérnas 3agaua nabopaTopHas pabora, MPaKTUYECKUE 3aHSATHS,
Qg depeHIPOBaHHBIN 3a4€T, SK3aMEH
JlabopaTopHas pabora, MPaKTUYECKUE 3aHATHS,

[IpakTrueckoe 3aganue

Qg depeHIPOBaHHBIN 3a4€T, SK3aMEH

Tect, TeCTOBOE 3aMaHNC

TectupoBanue, nuddepeHnnpoBaHHbI 3a4€T, IK3aMEH

[IpoexTHOE 3a1aHne

VueOHbIH MPOEKT, HUCCIIeAOBATSIIBCKUM, 00y4Jaronui,
CEPBUCHBIN, COLIMAJIBHBIN TBOPYECKHUH, peKIIamMHO-
MPE3EHTAlMOHHBIN
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Pacnpenenenue TUIIOB KOHTPOJIBHBIX 3aJaHUM 110 AJIEMEHTAM 3HAHUWA U YMEHHI

Copnepxa | Tun KOHTPOJIBHOIO 3a/laHUs

HUC VIV2 | V3|V |V |V |V |V |3 |3
yuebHoro | 1 4 |5 16 |7 |8 2
MaTepua 0
a o
nporpam
Me
y4eOHOMI
JACIATLITH
HBI

[EY
w w
~ W
[62 OS]
o W
~N W
oo W
o w
L O8]

Pa3znen 1. YerpoiicTBo cyaHa

Tema 1.1
Bsenenue

~ O

Kiaccud
HUKaIus
CYIOB

Tema 1.2
[Ipounoc
Th
KopIyca
cyqHa

-

Tema 1.3
Koncrpyk
uus
KopImyca
otR

~ O
N U

Tema 1.4
CynoBbie
YCTPOMCT
Ba

Tema 1.5 O |II
CynoBbie K
CUCTEMBI 3

SN
o v o
~ U o
® U o

Tema 1.6
IIpoexTup
OBaHUE U
MOCTPOMK
a CyJloB

Pa3nes 2. OCHOBBI TEOPHH CY/IHA.

Tema 2.1 II
I'eomerpu P9
s KopIyca
cyJHa

Tema 2.2 II | II
[1naBy P1 | P1
4eCTh 0 1

|
[
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Tema 2.3 II |11
Ocroitun P1 | P1
BOCTb 2 3

Tema 2.4 11
Henorom P1
JII€EMOCTD 4

Tema 2.5
XO0JIKOCTh

Tema 2.6
CynoBbie
TBYKUTEI
u

Tema 2.7
VYnpasnsie
MOCTh

Tema 2.8
Kauxka oB

Mpomexy |22 |2 |2 D [D [2 [2 |
TOYHAasA
aTTecTall
nus

VcnoBHBIE 0003HAUECHUS

@O — dpoHTaNIBHBIN (YCTHBIN) OIPOC;

TK — TecTOBBII KOHTPOJIb;

OK — npoBepka OMOPHBIX KOHCIIEKTOB;

N3 — BbINOTHEHNE MHAMBUIYATbHBIX 3aJaHUI;
[TP — BBITIOTHEHHE MPAKTUIECKON pabOTHI;

113 — muddepeHnupoBaHHBIN 3a4ET

OK - sx3amen
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4. BAHK KOMIIETEHTHOCTHO-OIHEHOYHBIX MATEPHUAJIOB /IUIs1 OHEHKH
YCBOEHUA YYEFHOU JUCITATLIAHBI

4.1 Texymmii KOHTPOJIb

YCBOEHHUA YYEFHOU JUCITATLIAHBI
4.1 Texymmii KOHTPOJIb
4.1.2. IPAKTUYECKUE 3AHATUA

Pa3zpen @DopMupyeMble KOMIETEHIIMU
Ne u Ha3BaHMe NPaAKTHYECKOTO Kommnuectso
Tema B cooTBeTcTBHH ¢ PI'OC

JamsTus acos CI10, MK TIJTHB
b

Paznen 1

I[Mpaktuueckoe 3austue Ne 1 Cpapueie | Tema 2 OK 01, OK 02, OK 04, OK 5,
coequHeHus. [Ipoune coenrHeHus.. 1.2 OK 06, OK 09, IIK 2.2.
HcneiTanue cyaHa Ha
HEMPOHUIIAEMOCTh U
TePMETUIHOCTD.

[MpakTryeckoe 3ansaTre Ne 2 Tema 1 OK 01, OK 02, OK 04, OK 5,

KoncTpykius okoHeUHOCTEH 1.3 OK 06, OK 09, TTK 2.2.
cynna. Cyzia ¢ MFHBEPCHBIM HOCOM.

CynioBbI€ IOMEMIEHUS.

IMpakTrueckoe 3ansTre Ne 3 Turst Tema 2 OK 01, OK 02, OK 04, OK 5,
SIKOPEN U UX COCTABHBIC YACTH. 14 OK 06, OK 09, TIK 2.2, K 17.
Br16op Ha cynHO sikopeit u
SIKOPHBIX 1eNei 1o Tadnuiam
Perucrpa. Cxema Opammuiei u
mmuiei. TpeboBanue mpaBui
TEXHUYECKOH dKCIUTyaTalluu K
SIKOPHBIM YCTPOMCTBAM.

[MpakTrueckoe 3ansTre Ne 4 Tema 2 OK 01, OK 02, OK 04, OK 5,
[Irono4HOe yCTpOHCTBO. 1.4 OK 06, OK 09, TIK 2.2, K 17.
Knaccudukanus u pa3sHOBUIHOCTH
CI1aCaTCJIbHBIX CPCIACTB.
CocTaBHBIE YaCTH LUTFOIOYHOTO
YCTPOUCTBA: IIIIOTIOAIKH,
IUTFOITOYHBIC JIEOEIKH, pOCTp-
OJIOKH, KPETUICHUE IUTIOTOK,
IIJIKOIIKA CBO6OI[HOFO IHaaCHUs.
HOpMLI u CHa6>KeHI/I}I CyaoB
CI1aCaTCJIbHbIMU CPCACTBAMHU UX
PasMCIICHUEC U XpaHCHUC HA CYIHC.

IMpakTryeckoe 3ausTe Ne 5 Tema 2 OK 01, OK 02, OK 04, OK 5,
CocraBHbIe YacTu OYKCUPHOTO 1.4 OK 06, OK 09, TIK 2.2, K 17.
YCTPOMCTBA, UX PACIIOJIOKEHUE U
Ha3HAa4YCHHE. Y CTPOMUCTBO VIS
TOJIKaHUS, €70 COCTaBHBIE YaCTH,
HAa3HAYCHUE U PACIIOJIOKEHHUE.
Cxembl OYKCUPHBIX H CLIETTHBIX
YCTPOMCTB Ha CYJHE.

[MpakTryeckoe 3ausTHe Ne 6 Tema 2 OK 01, OK 02, OK 04, OK 5,

I'py30BoO€ ycTpOKHCTBO. 1.4 OK 06, OK 09, TIK 2.2, K 17.
Hasnauenue, coCTaBHbIEC YaCTH

I'PY30BBIX YCTPONCTB U UX
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pacrnionoxxenue. OcoGeHHOCTH
I'PY30BBbIX YCTPOUCTB Ccyn0B Po-Po
U TUXTEpOBO30B. Cxema rpy30BOro
KpaHa 1 €ro COCTaBHbIE YaCTH.
Cxema rpy3oBoii 1e06E1KH.
TpeboBanwus K SKCIUTyaTaI[IH
I'PY30BBIX YCTPOMCTB.

[MpakTuyeckoe 3anstue Ne 7 JleepHoe
U TEHTOBOE YCTPOWCTBA

Tema
14

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09, IIK 2.2, K 17.

[IpakTuueckoe 3anarue Ne 8
CriennanbHble YCTPOKUCTBA CY/IOB

Tema
14

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09, IIK 2.2, K 17.

Paznen 2

[IpakTuuaeckoe 3anstue Ne 9
[TpubnmkeHHBIE BRIYUCIICHUS
riomasei u 0o0béMoB. Pemienue
3a/1a4y Ha OMPEJIEICHUE TJIAaBHBIX
pa3MepeHuit U KodpPUIINEHTOB
TIOJTHOTHI Cy/IHA.

Tema
2.1

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09, IIK 2.2, K 11

[IpakTuaeckoe 3anstue Nel0
Onpenenenre KOOpAUHAT LEHTPA
TSDKECTH CY/IHA.

Tema
2.2

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09, TK 2.2, K 11

IMpakTuyeckoe 3austre Ne 11 3anac
iaBydectu. ['py3oBas Mmapka.

Tema
2.2

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09, 11K 2.2,K 11

[Ipaktrueckoe 3ausaTue Ne 12
N3MeHenune nonepeyHon
OCTOMYMBOCTH ITPU BEPTUKAIBHOM
nepeMelieHuu rpysa. ismenenue
MOMEPEYHO OCTOMYUBOCTH MPHU
W3MEHEHUHU Harpy3Ku CyJHa.

Tema
2.3

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09, IIK2.2,K 11

[Ipaktrueckoe 3ausTre Ne 13
Onpenenenue ocaiok HOCOM U
KOPMOM MpH MpoI0JIbHOM
nepemMenieHuu rpysa. OnpeneneHue
0CaJIOK HOCOM U KOPMO# IIpHu
W3MEHEHUHU HArPy3KU CYyJIHA.

Tema
2.3

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09,1IK2.2K 11

[Ipaktuueckoe 3anstue Nel4
[Tocanka ¥ OCTOHYHBOCTB CyIHA
IpH 3aToIUIeHnH oTceka. Pabora ¢
pacuéTHBIMH TaOIHUIIAMU
KOJIMYECTBa MOCTYMAOIIeH BOAbI B
OTCEK uepe3 pa3InvHbIe 110
TJIONIAAN TPOOOUHBI

Tema
2.4

OK 01, OK 02, OK 04, OK 5,
OK 06, OK 09, IIK 2.2, K 11.

Hroro:

24

IMPAKTHYECKAS PABOTA Ne 1

Tema: CBapHble coenunenusi. [Ipoune coenunennsi. UcnbiTanue cyaqna Ha

HECNMPOHUIA€MOCTb U TEPMETUYHOCTD
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I_[e.m, NPaAKTUIECKOI'0o 3aHATHA:

— 3aKpeIyICHHE, YIITyOJIeHnEe TEOPETUICSCKUX 3HAHUH MPU U3yYCHUH CBAPHBIX COCIMHEHUN;
—  pa3BHUTHE HABBIKH CAMOCTOSITEILHOU JCATEIHHOCTH MPHU MPOBEICHUH OOIINX UCIIBITAHHIA
Ha HEMPOHUIIAEMOCTh W TE€PMETUYHOCTh, HABBIKOB II0 MCIOJIb30BAHUIO MPUOOPOB U
WHCTPYMEHTOB MO MEXaHU3AINH.
— dopmupoBaHUE KOMIIETCHIIMIA, KOMIIETEHTHOCTEH B COOTBETCTBUH C TPEOOBAHUSIMU
dI'0C CITIO, MK ITIJIHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, 1K 2.2.
— TpeOoBaHMs K pe3ysibTaTaM OCBOSHUS y4eOHOU quciuiumHel B cootBercTBUU ¢ @I'OC CIIO,
MK I11HB
OO0y4aromuiics J0JDKeH
YMETb:
— MPUMEHATH HHPOpPMAIHIO 00 OCTOMYUBOCTHU Cy/IHA, TUAarpaMMax, yCTPOHUCTBAX
3HATh:
— OCHOBHBIE KOHCTPYKTUBHBIC DJIEMEHTHI CyHA
Bpemsi BbInoJiHeHMsI: 2 aKaIEeMUUECKHUX Yaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUS:
CapHble COeMHEHUSI.
B coBpeMeHHOM Cy10CTPOSHUH MIUPOKO MPUMEHSIIOTCSI HEpa3bEMHbBIEC COSTMHEHHS,
OCYILIECTBIISIEMBIE ITOCPEJICTBOM CBAPKH.
Caapka - poliecc COeMHEHUS METAJUTMUYECKUX 1 HEMETAIUTMIECKUX JIeTale myTéM
MIPUMEHEHHSI MECTHOTO HAarpeBa JyIsi HAMTYUIIIErO UCTIOIb30BAHUS CHIT MEKMOJIEKYISIPHOTO
CLIETJICHUSI.
B nacmosawee épema ocHoenvbIMu 6UOAMU CEAPKU ABNAIOMCA
-XuMu4eckas (razoBas),
- 3JIEKTpOMEXaHU4ecKas (KOHTAKTHasl),
-3JIEKTPOIyroBas,
-3JIEKTPOLILIAKOBAs U Jp.

Xumuueckas (razoBasi) CBapKa.

CapuBaeMble JleTalld B 30HE CBapKH JOBOJSATCS JI0 TUIABJICHHUS 32 CUET TEIUIa, BBIAEISIONIETOCs
P C)KUTAHUM TOPIOYMX Ta30B (alleTHIIEHa, BOJIOPO/Ia) B CTPYye KUCIOPOa.

C nmomo11pI0 Ta30BOM CBAPKH MOXHO CBapHBaTh TOHKYIO JINCTOBYIO CTajlb, Uyr'yH, IBETHBIC
METaJlJIbl U CIUIaBbI.

[Tnams ra30Boii ropeKu UCHOJIB3YIOT TAKXKe Ui PE3KU METAJUIOB.

DnekTpoMexaHuyeckas (KOHTaKTHas ) CBapKa.

CapuBaeMble JIeTalld pa3orpeBaroTCs TEIIOM, BBIIEISIEMbIM IIPH MPOXOXKICHUH TOKA Yepe3
CTBIK COCAMHSIEMBIX JIeTaleil, TOBOAATCS JO TECTOOOPA3HOTO COCTOSHUS U MEXaHUYECKH
C/IaBIIMBAIOTCSL.

1. Dnexrpomyrosas cBapka.

Mex 1y 31eKTpOAOM, SIBISIOIIMMCS IPUCAI0UYHBIM METAJUIOM, U CBAPUBAEMbIMH JIETATSIMU
oOpasyercs aieKTpuyecKas J1yra, B 30He KOTOPOi MPOUCXOAUT (POPMUPOBAHUE I1IBA 32 CUET
IUIABJIEHUS JIEKTPOa. DIEKTPO MOKPBIBAIOT CIIEUAIbHBIM cocTaBoM. [IpH miiaBiaeHnu Ha
MeTaJule mBa o0pa3yeTcs TOHKHM CII0H 1UTaKa, 3aIllUIaouil MeTalll OT OKUCIICHUS U TeM
MOBBIIIAIOLINH ero MpoyHOCTh. B anekTpuueckoii gyre Temmneparypa gocruraer a0 3900°C
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5.MCTOYHHUK
AJIEKTPOIHEPTUU

6.cBapUBacMbIC
JeTan

DneKkTpoasl 00BIYHO UMEIOT AuaMeTp oT 1 1o 12mm. Mx o6o3navaroT 334, 942, 350A. Yucno
nociie GyKBEI D YKa3bIBAET MPeJiest IPOYHOCTH B B KT \ MM,

bykBa A B KOHIIe MapKH O3Ha4yaeT MOBBIIIEHHOE KaYeCTBO IEKTPoAa. DIEKTPOAYroBasi CBapka
MOXET BBITIOJHATHCS] BPYYHYIO U aBTOMATHYECKHU.

JIOCTOMHCTBO CBAPHBIX COEIHHEHUI.

1.OxoHOMUS MaTepuasa Mo CpaBHEHUIO C KIENaHBIMU KOHCTPYKIIHSMH.

2.I1710THOCTh ¥ HEMMPOHUIIAEMOCTh COCTUHEHUH.

3.B03MOXHOCTh COCTUHEHHUS JETAICH KPUBOJIMHEHHBIX TPOdUIIeH.

4.YMeHbllieHHe TPYAOEMKOCTH MO CPAaBHEHUIO C KIIENAHBIMU COEIMHEHUSMH.

5.CBapHble KOHCTPYKLIMHU MTOYTH B 2 pa3a JeUIeBIe CTOUMOCTH CTaJIbHOTO JTUThS U MOKOBOK.
6.beciryMHOCTh TEXHOJIOTMYECKOTO MPOIiecca U BO3MOXKHOCTh €0 aBTOMATHU3AIl|H.

Henocratku:

1.01cyTcTBHE rapaHTUX IPOYHOCTH U HAAEKHOCTU COCTUHEHUS, T.K. KAYECTBO 3aBUCHUT OT
BHMMAaHUS U KBaTU(UKALUU CBaPIIUKA.

2.Cl10’KHOCTb MPOBEPKHU KauyeCTBa IIBa.

3.BpicoKasi KOHLUEHTpaLus HAIPSKEHUI B 30HE CBAPKHU IIBOB. DTO CHUXKAET NIPOYHOCTH NPU
yIapHBIX U BUOPAIIMOHHBIX HArpy3Kax.

4.B03MOKHOCTb HapyIICHUs (PUIUKO-XUMUYECKUX CBOMCTB COCMHAEMBIX JIeTalel B 30HE
CBapKH.

2. OCHOBHBIE TUIIBI CBAPHBIX IIIBOB.
TepmuHoOTHSA, 0003HAYCHUS, KIIACCH(HUKAIINS U KOHCTPYKTUBHBIC AJIEMEHTBI CBAPHBIX
COeIMHEHUH pernaMmeHTHpoBaHbl cooTBeTcTBYOmUMU ['OCTamu.
CBapHbI€ BBl MOKHO TIOJIPa3ACTUTh HA
-CTBIKOBBIE,
-BaJIMKOBBIE (YTTIOBBIE) U
-KOMOMHUPOBAHHEIE.
CTBIKOBBIE IIBBI COEIUHSIOT TOPIIBI IETANIEH, JIeXKAIUX B OJHON TIIOCKOCTH.
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OdbopynoBanmue:
WNHcTpymMeHTs! 1 puOOphl Majiol MeXaHU3aluu

TpeOGoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

1. Kak nepepacnpeaessiroTcs CHITbI IO ISP KaHUs TIPH MTOTIAIaHUN KOPITyCa CYHA Ha BOJHY?
2. Kaxk MoxxHO n30ekaTh poruba wiv nepernda Kopiryca cyHa U CJIeMHHTa?

Kputepuu oneHuBanus:

«2» - IOMyIIEHBI CYIIECTBEHHbIE OMMOKH, OKa3aBUINE, YTO KypCaHT HE BJIaJICET
00s13aTeIbHBIMHU 3HAHUSIMH 110 JAHHOM TeME B MOJHOM Mepe; paboTa rmokaszaia MmojgHoe
OTCYTCTBHE Y yYalllerocst 00s13aTeJIbHbIX 3HaHUN U YMEHHH 110 IPOBEPSIEMOM TEME.

«3» - nomyieHsl 0osiee 01HOM OMMOKY MM JBYX-TPEX HEOUYETOB B BBIKJIAIKAX WU
MporpaMMe, HO KypCaHT BjajieeT 00s3aTeIbHbIMU YMEHUSIMH IO POBEPSIEMOI TeMe.

«4» - paboTa BBINIOJIHEHA TTOJTHOCTHIO, HO 000CHOBAHUS 11ar0B PElIeHUs] HEOCTATOYHbI (E€CTH
yMeHHE 000CHOBBIBATh PACCYXKJIEHUS HE SIBISUIOCH CTIeUaIbHBIM OOBEKTOM MPOBEPKH

«5» - paboTa BBINOJIHEHA TTOJTHOCTBIO, B TEOPETHUECKUX BBIKIIAAKAX U PELIEHUSX HET IPoOesoB
1 OIIMOOK, B TEKCTE MPOTPaMMBbl HET CHHTAaKCHUYECKUX OITMOOK (BO3MOXKHBI OJTHA-/IBE
pa3IyHble HETOYHOCTH, OTICKH, HE SIBJISIOLIUECS CIeICTBUEM HE3HAHUS WM HETTOHUMAaHUS
y4eOHOTro MaTepuasia

Cnucok MCnoyIb3yeMoi JuTepaTypbl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB 1
Ip.;IoJ1 o011, pen. A-pa TexH. Hayk, pod. C.1O, Pa3zBozosa. — CII6.: U3parenbcTBO «ApT-
Okcnpecey, 2018. —452 c. — ISBN 978-5-4391-0352-2.

ITPAKTHYECKAS PABOTA Ne 2

Tema: Koncrpykuusi okoHeuHocTel cyana. Cyaa ¢ uHBepcHbIM HocoM. CynoBble
NOMeIleHusl.
esb NPaKTHYECKOT0 3aHATHS:
— 3aHSTHE HAIMPaBJIEHHO Ha (GOPMHUPOBAHHE KOMIIETEHIIHI;
— 3aKperieHue, yriiyoieHne TeOPEeTUUYECKUX 3HAaHUHM NMPU U3yYEHUH CBAPHBIX COCIMHEHU;
—  pa3BHUTHE HABBIKM CAMOCTOSITEILHOM JNESTENLHOCTU MIPH MPOBEICHUHU OOIIHNX HCTIBITAHHUM
Ha HEMPOHUIIAEMOCTh M TEPMETUYHOCTh, HABBIKOB T10 UCIIOJIb30BAHUIO TPHUOOPOB U
WHCTPYMEHTOB MaJIOi MEXaHU3allHH.
OO6yyaromuiics JOJKeH
€Th:
— TOpUMEHTHh HH(pOpMAaILKIO 00 OCTOWYMBOCTHU CyJHA, TMarpaMMax, yCTpoMcTBax
3HATh:
— OCHOBHBIE€ KOHCTPYKTUBHBIE 3JIEMEHTHI CyTHA
Bpems BbInosiHeHus: 1 akajieMHUECKHil yac
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUSA:
Bce rpaxxganckue cyaa kiaccu(GUIUPYIOT MO PSTy OCHOBHBIX MPU3HAKOB, OTIUYAIOIINX
cyna apyr oT Japyra.
I'maBHBIM MpU3HAKOM Kiaccu(UKAINY SIBISETCS Ha3HAUYCHUE, CYOB.
K npyrum npusHakam, o KOTOPHIM CyZa pa3AestoTcs YK€ HE3aBUCUMO OT MX
Ha3HA4YeHMs], OTHOCATCSA: pallOH IUIaBaHUs, CPEICTBA ABUKEHUS, TUI TJITABHOTO JIBUTATENS,
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XapakTep JBMKEHHUS IO BOJE, POJ JBMXKUTEINS, MaTepuan KOpIyca apXUTEKTypHO-
KOHCTPYKTHUBHBIN THII, KOJTMYECTBO TPEOHBIX BAJIOB.

a) &/ 8)

|

e) al e) )

Pucynoxk 1.1 — Tunuuseie popmbl HOCOBOM OKOHEYHOCTH MOPCKUX CY/IOB:

a — OOBIKHOBEHHBIN HOC C TIPSIMBIM HaKJIOHHBIM INITEBHEM; O — HOC CyTHA JIEIOBOTO
MIJIaBaHUSI; B — HOC JIEIOKOJIA; T — KIMIIEPCKUN HAcOC «OyIb00M» OBICTPOXOIHOTO
MacCaXUPCKOTO JaitHepa; 1 — 0yiap0000pa3HbIil HOC; € — MIIHHAPUIECKAN HOC
CyIlepTaHKepa; kK — JIOKKOOOpa3HbI HOC PIOOJIOBHOTO CyJHA

Cyna ¢ HHBEPCHBIM HOCOM.

WHuBepcHBIN HOC, TIEpeTHSS TOYKAa KOTOPOTO HAXOIUTCS B HIDKHEH (y BAaTCpJIMHHH), a HE B
BEpXHEW 4acTh

Texnosorusa X-Bow

Taxoil TUIT KOHCTPYKIIMH MO3BOJSIET YMEHBIIUTH COMPOTUBIICHUE CYAHA, U OH TPATHUT TOpa3zio
MEHBIIIE HY>)KHOM DHEpPTHH, a BMECTE ¢ 3THUM U TormuBa. Kopabiu ¢ «0OBIYHBIMY) HOCOM CIIEpBa
MOJHUMAIOTCS, 3aTEM «IaJaroT» Ha BoyHYy. CyJqHa ¢ MHBEPCHBIM HOCOM Cpa3y Bpe3aroTcs B
BOJIHY M HAUMHAIOT MyTh. Ha cyax Takoro Tuiia MeHbIIIE KayaeT, a ellle COKPAIAeTCs KUIeBast
Harpy3ka. Kopabnu ¢ kuneBbIM HOcOM Oonee ObicTpbie. Takoit HOC fenaeT yrnpaBieHue Kopabis
0oJiee MPOCTHIM U MOHIKAET TOIIMBHBIC PACXO/IbI, TAK KaK TUAPOAUHAMUYECKOE
COMPOTHBIIEHUE B TAKOM CITy4ae MEHBIIIE.

CynoBble NOMeLIeHUs.
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CynoBbie MOMEIIEHHS pa3MEIIAlOTCsl B OCHOBHOM KOPITyce, HACTPOIKaxX U pyOKax.
K uncny HanGosnee BaKHBIX OTCEKOB OCHOBHOTO KOPITYCa OTHOCSITCS:
@Dopnuk — KpailHUi HOCOBOW OTCEK;
Axmepnuk — KpalilHUll KOPMOBOI OTCEK;
Tprom — IpOCTPAHCTBO MEXKTY BTOPBIM THOM M OJIMKaiIel namy0oii;
Teéunoex — npOCTPAHCTBO MEXKY COCETHUMH Naly0aMu OCHOBHOT'O KOPITyca;
Junmanku — rmy00KUe UCTEPHBI PACIIOIOKEHHBIE BBIIIE BTOPOTO JIHA;
Kogppepoam — y3xuii HedTe WK Ta30HETTPOHUTIAEMBIN CYXOW OTCEK, PACIIOI0KEHHBIA MEXTY
OTCEKaMH WJIM LUCTEPHAMH JJIs1 HEPTEPOAYKTOB U COCETHUMH ITOMEIICHUSMHU.
Hacmpoiiku — HOcoBasi, KOpPMOBasi, CPEIHSS.
B 3asucumocmu om naznauenus ece cyoogvle nomeweHus noOpaso0esiomcs:
Cneyuanvhule (Ha TPY30BBIX—TPIOMA; TPOMBICTIOBBIX—O00OPAOOTKHU PHIOBI; HAYYHO-HUCIIE].
1abopaToOPHM)
Cnyswceonsie (T1aBHbIE U BCIIOMOTATENbHBIX MEXaHU3MOB, NMATyOHBIX MEXaHU3MOB, CYZ0BBIX
CHCTEM)
: Kunbie
OO01ecTBeHHbIE (KalOT-KOMIIAHUS, pECTOPaHbI, CTOJIOBast, Oaphl)
BertoBoro o0ciyxuBanust
[Mumebnoka
CanurapHble
MeaunnuHCKOro Ha3HaYeHUs
Macrepckue
CynoBbIX 3a1macoB
CHa0xeHus
OTcexu TOIIMBA, BOJBI, Maciia, BOJSHOTO OaiacTta

OobopynoBanue:
HNHCTpyMEHTBI 1 TPUOOPHI MAJION MEXaHHU3AIIUN

TpeOoBanus K 0TYETY MO0 MPAKTUYECKOHl padoTe:

3. Kak nepepacnpeenstoTcsi CUITbI OIepKaHus IPH MOTIaJTaHIH KOPITyca CyHA Ha BOJHY?
4, Kak M0xHO H30€kaTh Mporuda WM nepernda Kopiyca CyiHa U caeMuHra?

Kpurepun oueHuBaHus:

«2» - IOTYILEHBI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIINE, YTO KypCAHT HE BIIAJEET
00s13aTesIbHBIMU 3HAHUSIMU TI0 JAHHOW TeMe B MOJHOM Mepe; paboTa IoKasaja I0JIHOE
OTCYTCTBHE Y y4allerocst 00s3aTelbHbIX 3HAaHUH U YMEHUH 10 IpOBEpseMOi TEME.

«3» - nomyieHs! 60see 01HON OMMOKU WIN ABYX-TPEX HEJA0UYETOB B BBIKIAIKAX MIIH
IIporpamme, Ho KypCcaHT BiaJeeT 00s3aTeIbHbIMU YMEHUSMHU IO IPOBEPSIEMOii TEMe.

«4» - paboTa BBINOJIHEHA MOJHOCTBIO, HO 00OCHOBAHUS 111ar0B PEIICHUsI HEJOCTATOUYHBI (€CIu
yMeHHE 000CHOBBIBATh PacCyXA€HUS HE ABISIIOCH CHEIMAIbHBIM 00bEKTOM MIPOBEPKU

«5» - paboTa BBINOJIHEHA MTOJHOCTBIO, B TEOPETUUECKUX BBIKJIAJAKAX U PEILICHUSIX HET IPOoOeIoB
1 OIIMOOK, B TEKCTE MTPOrpaMMbl HET CHHTAKCUUECKUX OIIMOOK (BO3MOKHBI OJIHA-/IBE
pas3uYHbIe HETOUYHOCTH, OTIUCKHU, HE SIBJISIFOILIMECS CIIECTBUEM HE3HAHUS WM HETIOHUMAaHUS
y4eOHOT0 MaTepuana

CnHcok ucnob3yemMon JuTepaTypbl:

1.Teopus u yctpoiictBo cynHa: yue6Huk / b.I1. Kopotkos, A.A. Epmios, A.M. Bosipunos u
Ip.;noj obur. pex. a-pa TexH. Hayk, mpod. C.1O, Pazpo3osa. — CII6.: U3natenbcTBO «ApT-
Okcmnpeccy, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

INPAKTUYECKASA PABOTA Ne 3
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Tema: SIkopHoe ycrpoiicTBo. TunbI sxopei
Lenp npakTH4eCKOro 3aHATHS:
— 3aHSATHE HAIIPABICHHO HA ()OPMHUPOBAHNE KOMIIETCHIINH;
— 3aKperieHue, yriryOjIeHne TeOPeTUIeCKUX 3HAHUH MPU U3YUYEHUH CBAPHBIX COCMHEHUMH;
—  pPa3BHUTHE HAaBBIKH CAMOCTOSITENILHON JESITEIBHOCTH MPHU MPOBEACHUH OOIINX HCIIBITAHUI
Ha HENPOHUIAEMOCTh M TIE€PMETUYHOCTb, HAaBBIKOB [0 MCIIOJIB30BaHUIO MNPUOOPOB U
MHCTPYMEHTOB MaJIOW MEXaHU3alHH.
— (dbopMupoBaHHE KOMIETEHIUI, KOMIIETEHTHOCTEH B COOTBETCTBUU C TPEOOBAHUSIMU
@I'0C CIIO, MK ITHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, TIK 2.2, K 17.
— TpeboBanus Kk pe3yibraTaM 0CBOeHHs yueOHOM aucuuiumHbl B cootBeTcTBrr ¢ @I'OC CIIO,
MK I1IHB
OO0y4aromuiics J0DKeH
YMETb:
— IpUMEHTHh HH(pOpMalKIO 00 OCTOWYMBOCTHU CyJHA, TUarpaMMax, ycTpoicTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyTHA
Bpemsi BbInoTHeHNs: 2 akaJeMHUECKUX yaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHU:
SxopHOE YCTpOUCTBO
Axopnoe ycmpoiicmeo npeoHA3HAUeHO 011 HAOEHCHO20 YOepHCAHUsA CYOHA HA B60OHOU
NnO6EPXHOCMU AKEAMOPUU NOPMA WU OYXMbl, UCNOIL3YEMCA NPU UWIBAPHIOBKE CYOHA KOPMOIL
unu aazom (6opmom) Kk npuuany (nupcy), cmenke.
OHO Tax)ke MOKET HCIOJIb30BAaThCS B aBAPUNHBIX CIIydasX, HapuMep AJs ObICTPOro ramieHus
WHEpLUHMH TPU BHE3aITHOM OOHApy»XEHUH BIIEpEAM MO Kypcy OMacHOW riayOMHbI. B HeKoTOphIX
ClIydasix sIKOpb C SKOPHOM IEMbI0 UCTIOIB3YIOT ISl OYKCUPOBKH Cy/HA.
OdeHb 4acTo, KOrja FOBOPST O SIKOPHOM YCTPOMCTBE CyHA, TOAPa3yMEBaIOT MOJ1 HUM OJIMH JIUIIb
sakopb. beccrnopHo, SKOph — 3TO caMasi BakHas 4acTh SKOPHOTO YCTPOWCTBA, HO OH OJIMH HE
BBITIOJTHUIT OBl Te€X (DYHKI[UI, KOTOPBIE BO3JIaraloTCsl Ha SIKOPHOE YCTPOMCTBO.
CocTaBHBIMU YaCTSIMU SKOPHOTO YCTPONCTBA B OOIIEM CiTydae SIBISIOTCS: SIKOPb (AKOPS), SIKOpHast
1ensb (11ernu), IKOPHBIA KITF03 (KITH03bI), CTOMIOPHI, OpaIlmuib (IIHIIb), TATyOHbBIE KITIO3bI, IIETTHON
AWK U YCTPOUCTBO AJIs1 KPEIUIEHUS M OTAAauu SIKOPHOM 1eNH K KOPIYyCy Cy/AHa.

CxemMaTHYHO COCTaB SIKOPHOTO YCTPOMCTBA MOKa3aH Ha puc. 9-1.
1 2

Puc. 9-1. Axopnoe ycmpoiicmeo:

[- opawnuns; 2 - cmonop; 3 - nanyonstil Knio3; 4 - AKOPHLLL K035 5 - AKOPb;

6 - aAKopHaa yensv ¢ yennom AuwguKe; 7 - K0306aa mpyoa;

8 - ycmpoiicmeo ona omoauu Konya AKOPHOI yenu

SIkopb — 0/IHO U3 JpeBHEHIINX N300peTeHmi yenoBeuecTBa. ITo HEOOJIBIIOE YCTPOMCTBO,
COCTOSIIEE U3 TPEX-YEeThIpeX YacTel, CHOCOOHO yaepKUBATh HAa MECTE cyia O0JIBIIOrO
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BOJIOM3MeIIeHUs. XOTs, KaKk COO0IIanoch, B MUpe yxke Bbiano 6osee 5000 maTeHTOB Ha
pa3IuyHbIE KOHCTPYKLUHU IKOPEH, HO PUHIUI €T0 JEHCTBUSA OCTAETCsl HEU3MEHHBIM: KOT1a
SKOpHAs LEeNb HATATUBACTCS ApeiyIONIMM CYTHOM U HAYMHAET BOJOYHUTHCSA 110 JAHY, SKOPb,
MIPUKPEIJICHHBIN K HEH, TaKKe JABUTAETCs 3a HEH - a ero Jiarbl (por) MOCTENEHHO 3apbIBAIOTCS B
I'PYHT, CO3/aBasi A€pKallyto CUIy, KOTOPYIO IPUHATO CYUTATh PaBHOU MpUMeEpPHO 4-5 Maccam
CaMoro SIKops.

SIKops yCIIOBHO JIENIAT Ha JIBE TPYIIIbI — 10 HA3HAUEHUIO U KOHCTPYKIUH.

ITo HazHaveHuro 3710:

* CTaHOBbIE — T'TIaBHbIE HOCOBbIE SIKOPSI (HA MaJIbIX CyJaX — OJAMH SIKOPb), IIpaBblii U JIEBBIH, CO
CBOMMM SIKOPHBIMHU LICTISIMU.

» KopmoBo#i — 151 yiepkaHusi, B OCHOBHOM Cy/IHA IIPOTUB T€UEHUsI KOPMOM, JTMOO raiieHus
MHEpLUMH X0Ja. ByKcHpBI-TOIKauM UCIIOJIB3YIOT €0 KaK IJIaBHBIHM SIKOPb, AJIs yAepKaHUs Ha
MECTE BCEro COCTaBa.

* 3anacHble — JJIs1 3aMEHBI MOTEPSIHHBIX SKOPEH, XpaHITCsI XOPOIIO 3aKPEIVICHHBIMU Ha Maixyoe
CyJHa.

* 3aBO3HBIE (BCIIOMOTaTENbHBIE) - 1151 ChEMKH Cy/IHa CMENH, /Ul 3aB03a Ha Oeper Mpu CTOSHKE y
HEO00OPYI0BAHHOTO Oepera, y KPOMKH JIbJIa.

EcTts emie oiuH BuA SKOpel - «MepTBbIE», HO HEMIOCPEACTBEHHO Ha Cy/laX OHU He
ucnoJb3yrorcs. [IpuMenstoTest uisl pacKperieHus IBapTOBHBIX OOUYEK, IIaB MPUYAJIOB U T.II.
YcTaHaBIMBaOTCS € MOMOIIBIO TUTABKPAHOB MJIH KHJIJIEKTOPOB.

[To KOHCTPYKIIMU AKOPS, MPUMEHSIEMbIE Ha CyJaX BHYTPEHHETO IIIaBaHUsl, JeJIATCS Ha JIBe
IPYIIIBL: ¢ HEMOBMUKHBIMU JIallaMU U C IOBOPOTHBIMU JiariaMu. K nepBoii rpymnmne oTHOCSTCS
anMupanTeickue skops (puc. 9-2).

JInst pa3IuuHbBIX LEJIeH Ha cyJax MPUMEHSIOT €IIe JBa BUJa AKOPeil: apek U Komka. [[pek -
LUTIONOYHBIN SIKOpb. Korika — deTsipexporuii skopb HeOOJbIIOT0 pa3mepa. Mcnons3yercs s
Pa3IMYHBIX Leel, HapUMep JUIs IOMCKa Ha TPYHTE 3aTOHYBIIHUX MPEIMETOB.

4

/ %

=

Puc. 9-2. O6muii Bun anmMupanteickoro sikops: Puc. 9-3. YerpoiictBo sikops Xoua:
1 - cko0a anst KperuieHus K SKOpHOU 1enH; 1- BepeTeHo; 2 - KopoOKa ¢ TOBOPOTHBIMHU JIallaMU;
2 - WTOK; 3 - BepeTeHo; 4 - por; 5 — nana 3 — CTONOpHbIE WTHIPH; 4 - cKoOa [T KpeTIeHUs

HKOpHOﬁ Ja(20041
!a ql :
2

2

=

Puc. 9-4. SIxops MatpocoBa:
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1- cko0a Ui KperieHns K SKOPHOM 1enwu; 2 - BepeTeHo; 3 - nana; 4 - ok (IpuiimB)
SlkopHast uemnb. IlpeanasHayena il KpemuieHHs CyAHAa K SIKOPIO, OOECHEUeHHs CO3JaHHs
JepKale CHIIbl SKOps, CMSTYeHHs (IeMII(pUPOBAaHUS) PHIBKOB, IEPEAAIOIIMXCS OT CyAHA K
SKOPIO, U TEM CaMbIM MPEAOXPaHsET SKOPh OT BbIIEPTUBAHMS U3 TPYHTA WK Jperida cynHa Ha
aKkope. YacTb SKOPHOM LieMH, JIexkKallasi Ha TPYHTE, CO34aeT JOMNOJHUTEIbHYIO ACPKALIYIO CUITY.
JI1g SIKOPHBIX LI€TIeH UCIIOJIB3YIOTCS TOJIBKO KAaIMOPOBAaHHBIE 1IENH, TaK KaK IPU MOJAbEME AKOPS
OHa TIPOXOIUT Yepe3 «3Be3Noukm» mmwid (Opammuis). HekanunOpoBaHHYIO IIETIb MOXKET
3aKJIMHUTH Ha ILIUIIE.

Puc. 9-5. Sxopnas nemns:

| - kopenHas cMbruka; II - mpomexyrounas cmbruka; II1 - skopHast cMbIuKa;

1- 3BeHO OOBIKHOBEHHOE; 2 - 3B€HO COEAMHUTENHHOE; 3 - BEPTIIIOT; 4 - KOHIIEBasi CKOOa.
SIKopHBIE IIENH COCTOAT U3 COEAUHAIONINXCS YacTe — cMmbluek (puc. 9-5). [lnuHa cMbpluku 25—
27 M. CMBIYKH COCTOSIT U3 3BEHBEB. SIKOPHBIE e JUIMHHO3BEHHBIE, PHU Kanuope memnu 6osee 50
MM Ka)XJI0€ 3BEHO YKPEIUIEHO PACIOpPKOW - KOHTp(opcoM. B KOMIIEKT SIKOpHOW LENU BXOJIAT
TaKhe JIEMEHThI, KaK BEPTIIOrH (IMPeJoXpaHsIoIIKe 1eNb OT CKPYYUBAHMS), COCAUHUTEIbHbIE
CKOOBI (MEX1y CMBIUKaMH), sSIKOpHas ckoOa (U1 3aKperuieHus SKops K 1enu). Konnessle CMbIYKU
SIKOPHOM LIeNH UMEIOT BepTatoru. CMbIUKa, MPUMBIKAIOIIAs K SIKOPIO, HA3bIBAETCS SIKOPHOIL.
SIkopHas 1uenb KpenuTcs ApyruM CBOMM KOHLIOM (KOPEHHOM CMBIYKO) K HabOopy KopItyca OJTHUM
13 JIByX CIIOCOOOB - C MOMOIIBIO BaKa-rajca Win ¢ IOMOIIIbIO OTKUIHOTO raka.

[TocpenctBom xBaka-ranca. XKBaka-rajc — 3TO KyCOK LENH, IPUKPEIUICHHBIA OJHUM KOHIIOM
CK00O0#1 K KWJIbCOHY, K IpyrOMY €€ KOHILy, BBIBEJCHHOMY Ha Majiay0y, Py IOMOIIHU IJIarojb-raka
KpEMUTCsi COOCTBEHHO cama SIKOpHas 1ierb (puc. 9-6).

Puc. 9-6. Kperuienue SsKopHO# 1€ K KOPITYCY CYHA C IIOMOIIbIO JKBaKa-Tajca:

1 - KWIIbCOH; 2 - KBaKa-TaJICOBBIN KOHEIL; 3 - IJIaroyib-rak; 4 - namyOHbIH KIt03; 5 — 00yx
Cromopbl  ciyKaT Juis yIepXaHWUS SKOPHOW Iiemd B HEOOXOJAMMOM  IOJIOYKEHHH.
YcraHaBIMBalOTCS Ha Maxyde Mex Iy mimiieM (OpamimnuieM) U IKOPHbIM KiTt030M (puc. 9-7).



Puc. 9-8. BunToBoi cromnop:
1- axopHas 1eMnb; 2 - BUHT C PYKOSATKOM; 3 - Taiika; 4 - MOJBMKHBIC IIEKH;
5 - Kopryc cromnopa ( Kpernsmuics K manyoe
EcTh HECKOJBKO THMOB CTOMOPOB — TPOCOBBIM, IIEMHOM, JIEHTOYHBIH (yCTaHOBJIICH
HETIOCPEACTBEHHO Ha MOIHEMHOM MeXaHu3Me), cronop Jleroga u BuaToBOM. Hanbonee nanexen
U TI03TOMY IIUPOKO PACIPOCTPAaHEH BUHTOBO# cTomop (puc. 9-8).
nuns (Opammniib) IpegHa3HadyeH Uisl oabeMa sIKopsi. MoKeT HCIoIb30BaThCs 171l pabOThI CO
mBapToBeIMU. [1Inuie oTnnyaercs ot Opalinuiis BEpTUKAIBHBIM PACIIONOKEHHEM Balla, a TAaKKe
KOJIMYECTBOM «3BE37J0YEK» U IBAPTOBHBIX OapabaHOB.
Ban Opammwig pacnojio’)keH TOPH30HTaJIbHO, HAa HEM HAJOKEHBI JBE «3BE3JOYKU» IS
BBIOMpAHUsl SIKOPb-LIETIM U JIBa LIBAPTOBHBIX OapabaHa s paboThl ¢ TpocamMu. Y HIMHIA Ha
BEPTUKAIBHOM Bajly — OJIMH 0apabaH U OJiHA «3BE3J0UYKaY.
Kak mmunb, Tak 1 Opammnuis cHaOXeHbl JICHTOYHBIMU CTOMOPAMHU Ui PETYIUPOBKU CKOPOCTH
BpallleHUs Bajia P OTJaue IKOps. B KOpMOBOM SKOPHOM yCTPOKCTBE UCHOJIB3YETCS IIMUIb.
['oBOpst 0 HAIEKHOCTHU SIKOPHOTO YCTPOWCTBA U JAEprKalllel cujie SIKOPsi HEOOXOAUMO YUHUTHIBATh
BIIUSIHUE XapakTepa TIpyHTa. ['pyHT SKOpHOro MecTa AOJKEH MPOYHO YIAEp>KUBATh SKOPb B
HEMOJBIKHOM TOJOXKeHUH. Jlydilie Bcero Oep»KUT SKOPb IJIMHA, 3aTe€M W, MECOK, MEJIKHIA
KaMEHb; XYK€ BCEro — «ITUTHSIK», KPYITHbI KaMEHb, rajbKa.

[IpaBuna TexHuKH 0€30MaCHOCTH IIPU PabOTe C AKOPHBIM YCTPOHUCTBOM.
[lepen otmaueit sKopsi MPOBEPSIOT, HAAEKHO JIM 3aXKaT JEHTOUHBIN cTomop Opammuis. [locne
3TOTO Pa300IIAI0T 3BE3/I0YKY OT OCTAILHOTO MeXaHN3Ma Opalnuis, OTAal0T NaTyOHBIH CTOTOP U
COOOINaOT Ha MOCTHUK: «SIKOph TOTOB K OTHaue». SIKOph yIep:KUBaeTCs TOJBKO JEHTOUYHBIM
CTOTOPOM. 3aTeM IO KOMaHE «OTAATh SKOPh» OTAAIOT JEHTOYHBIH CTOMOP, U SKOPh YXOJUT 3a
00pT moj AeiicTBHEM COO CTBEHHOTO Beca, yBIIeKasi 32 COOOU SAKOPh-IIeTb.
Wuorna u3-3a upe3aMepHOi 3aTsHKKH M 00OMep3aHusl sIKOPh 3aKIMHUBAETCS B KITIO3€ U Cpaszy He
yJlaeTcsl OTAAaTh ero. B Takux cirydasx He0OXOAUMO AaTh SKOPHOMY KaHATy HEKOTOPYIO CIIa0HHY,
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CHOBAa HAJIOKUTHh CTOMOPHI W, YAApsisl JIOMOM IO BEPETEHY CBEpPXy CO CTOPOHBI IaTyObl,
MOCTapaThCcsl BBIOUTH SKOPh M3 Kit03a. B 3MMHee Bpems B KIII033aX 4acTO 00pa3yroTcs JeasHbIe
npoOku. YToOBI pacTONUTH JIE/, HAMIPABISAIOT B KIIIO3 CTPYIO TOpsYei BOJIBI U3 IIIJIAHTA.

OTnaB SKOpPh, HY’)KHO BHUMATEIBHO CIEANUTH 32 KaHaTOM. Kak TOJbKO SIKOph 0T 10 TpyHTa (a
3TO B OOJBIIMHCTBE CIIy4acB ONPEACISETCS IO XapaKTEpPHOMY IMOAOPACHIBAHUIO OCIA0EBIIEro
KaHaTa), HAYMHAIOT 3aJIepXKMBATh KaHAT, MMOCTENEHHO 3a)KUMasl JIGHTOYHBIH CTONOP. DTO HAJI0
Je7aTh 0YeHb OCTOPOXKHO, OCOOCHHO €CIIM CYJHO BCJIEICTBHE MHEPIMU MMEET elle XOJ. 3aTeM
JICHTOYHBIN CTOTIOP 3KUMAOT HATIIYXO M HAKJIAIBIBAIOT MaTyOHbIH cTronop. [Ipu BeITpaBIuBaHUA
SKOPHOTO KaHaTa COOOIIAIOT HA MOCTHK, CKOJIBKO CMBIUEK YIIIIO 332 OOPT, HAIIPUMED, «IBE CMBIYKH
3a 6OPTOM» MITH «ITOJITOPBI CMBIUKH Ha KITF03€», «0JTHA CMBbIYKa Ha Opammmiie» u T. 1. Kak Toiapko
e HATSHETCSA U CYTHO Pa3BEPHETCS M0 BETPY, CO00maroT Ha MocTHK: «[Ipumuio Ha kaHaTy.
Ha 6onpmmx riryOnMHax SIKOPHBINA KaHAT OJTYYaeT HACTOJIBKO OOJIBIIYIO CKOPOCTb, YTO IPH OTJa4ue
SIKOPSI OMMCAHHBIM BHIIIE CIIOCOOOM yJepKaTh KaHAT JICHTOYHBIM CTOTIOPOM HEBO3MOXKHO. B
TaKUX CIIyYasx SKOPHBIN KaHAT TPABST C TIOMOIIBIO OpAIITIHIIS, OCTABIISS 3BE30UKY Y Opammuis
BKJIFOYEHHOM. 3BE3/I0UKY K€ IPYroro sSKops (KOTOPBIM HE OTAAIOT), HA0OOPOT, pa3o0IIalOT OT
MEePeaaTOYHOTO MEXaHU3Ma M 3AKUMAIOT HATITYXO JICHTOYHBIM CTOIIOPOM.

[Ipu moxbeme SKOPS MPENBAPUTEIHHO BKIIOYAIOT 3BE3/I0UKY, a 3aT€M OTHAIOT JICHTOUHBIA U
nanxyoHbIN cronopsll. 3Be3gouka Kops, KOTOPbIM HE ObUT OTJaH, J0JKHA OBITH pa3ollleHa u
B35Ta Ha CTOTIOP.

[To xoMaHJIe «BUpA IKOPH» HAUNHAIOT BEIOMPATH IKOPHBIN KaHAT, PETYISPHO COOOIIast HA MOCTHK,
CKOJIKO CMBIYEK OcTaeTcs eme 3a 6opToM. OTHOBPEMEHHO TTOKA3bIBAIOT PYKOW WIIM COOOMIAOT
CIIOBAaMH, Ky/la «CMOTPHUT» SKOPHBIM KaHAT, T. €. B KaKOM HampaBJICHUH OH HATSHYT.
BeptukanpHOE 1M0JI0KEHHE TIETIH Ha3bIBaeTcs «maHep». Kak TONbKO sIKOph OTOPBETCS OT TPyHTA
(sskopb BcTa), 00 ’TOM COOOIIAIOT Ha MOCTHK (TOJIOCOM HJIA YaCTBIMHU y/iapamMu B peIHY). [locne
3TOTO B OOJIBIIMHCTBE CIy9aeB MOKHO JaBaTh KOMAH/IY 110 YIIPABICHHUIO TBMKCHUEM CyTHA.

Kak npu otaaue, Tak U npu BIOMpaHUM SKOPEH HEOOXOIUMO CIEIUTh 3a TeM, YTOObI SKOPHBIN
KaHaT He UMeJl KpbDKeW 1 He TI0JIBeprajicsi KpyThIM U3JI0MaM (HallpuMep, BO BpeMsi CTOSIHKH CyTHA
npu nieperu0anuy Ha GopiTeBHE). M3 3THX ke CO0OpaKeHM 3aTOPMaKMBATh KaHAT JICHTOYHBIM
CTOTIOPOM HAJI0 TaK, YTOOBI COEIMHUTENbHbIE CKOOBI HE TPUXOIMINCH Ha 3BE30UYKE OpaIImuJs.
UTo0Obl MOAHMMAEMBIII BMECTE C LENBI0 CO JHA MOPS IPYHT HE 3aCOPsA KaHATHBIM SIIUK, MPU
MoAbEME SKOpS KAaHAT OKAThIBAIOT CHJIBHOM CTpyeill BOJbl M3 ILJIaHTa C METAJUIMYECKUM
HakOHEYHUKOM. CTpyI0 BOJBI HAIPaBIISIIOT B KIFO3 CO CTOPOHBI manyObl. OOMBIBKA SIKOPHOTO
KaHaTa o0JierdaeT Takke ero OCMOTp MpHU MOJIbeMe, TaK KaK Ha 3arpsi3HEHHOM KaHaTe TPYIHO
3aMeTUTh Kakue-mu0o Ae(eKThl U MapKUpPOBKY cMbluek. llepen BTArMBaHMEM B KO3 SKOPb
MOJIE3HO TaK)K€ HAa HEKOTOPOE BpPEMsSl OCTABUTH BHCSIIUM 3a OOpPTOM Ha XOIy Cy/AHA, YTOOBI
BCTPEUHBII MOTOK BOJIbI CMBLI C HETO I'PSI3b.

OxoHYaTeIbHBIN MOJABEM U BTSATUBAHUE SAKOPS B KIIO3 CIEAYET MPOU3BOJUTH OUYEHb OCTOPOIKHO,
Ha MaJlol ckopocTH Opammnwisa. Eciau nansl npu BTATMBAHUU SIKOPS YIHPAIOTCA B OOPT CyAHA U
HE TO3BOJISIIOT BEPETEHY IMOJHOCTHIO BOWTH B KJII03, OOBIYHO HECKOJBKO MPUCITYCKAIOT SKOPB,
4TOOBI SIKOPHBIA KaHAT packpyTwuiica. Eciu 3TOro HeAOCTaTOYHO, MPUXOIUTCS pa3BOpPAuMBATH
Jambl SIKOPS, HAKUJIBIBAsl HA HUX CTAJbHOM TPOC C MayObl, a B HEKOTOPBIX CIy4dasiX CIIyCKaTh 3a
0opT MaTpoca.

Braruatse sikopb B KIT103 HAJ0 IJIOTHO, YTOOBI MPU KayKe CYAHA U yapax BOJIH OH He OWJI J1arnaMu
o Oopt. Korma sikopb BTSHYT, cOOOIIAIOT Ha MOCTUK: «SIKOph Ha MecTe» M HAKJIaJIbIBaIOT
nanyOHble cTonopbl. UTOObI pH yjapax BOJIH B HOCOBYIO YacThb CyJHA BOJA, BXOAAIIAsl CHAPYKHU
B KIIO3bl, HE MoOMNajana Ha MnaigyOy, Ha BEpXHHE MOMYLUIKM KIIO30B Ha nanybe OOBIYHO
HaKJIaJbIBAIOT CMELUAIbHbIE IIUTKU C OTBEPCTHAMMU ISl IKOPHBIX KAHATOB.

Jlnst yka3aHMs TIOJIOKEHHUsI IKOpel Ha IpyHTe Nojb3ytoTcs TomMOysaMu. [Ipu ybopke sikops mo-
noxoJgHoMy Oyipenn TomOys yOuparoT B OyXTy W MOJBELIMBAIOT K BHYTPEHHEH CTOpOHE
¢anpmdopra. [lepen oTnaueit skops TOMOYi BMecTe ¢ OyipernoM BBIKHJIBIBAIOT 32 OOPT U CHAEAAT
3a TeM, 4ToObI OH He 3amyTayics. OOBIYHO TOMOYI MPaBOro SKOPS KpacsAT B O€IbIi (MM 3€JIeHBbIi )
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I[BET, @ TOMOYI1 JIeBOTO SIKOpS — B KpacHbIi. [IpumeHenne ToMOysi momMoraetr HalTH SKOPb B
ClIy4ae €ro IOTEpH UM 3aCTPEBAHMS B TBEPAOM KaMEHUCTOM I'PYHTE.

OobopynoBanmue:

WNHcTpymMeHTH! M IprOOpBI MajIol MeXaHU3aluu

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

5. Kak nepepacnpenensitorcst CUIIbI 1o JIep>KaHus PH MOTAaJaHu1 KOpITyca CyiHa Ha BOJIHY?
6. Kak MoxxHO M30ekaTh Iporuba WM nepernda Kopiryca CyHa U CJIeMHHTa?

Kputepun ouenuBanmusi:

«2» - IOMYIIEHBI CYIECTBEHHBIC OIIMOKH, TTOKA3aBIIIHNE, YTO KypCaHT HE BJIAJICET
00s13aTeIbHBIMHU 3HAHUSIMH 110 JAHHOM TeMe B MOJHOM Mepe; paboTa rmokaszaia mojHoe
OTCYTCTBHE Y yJalllerocst 00s13aTeIbHbIX 3HAaHUN U YMEHUM 110 IPOBEPSIEMOI TEME.

«3» - fomyIieHsl 0oJiee 0THOM OMMOKH WK ABYX-TPEX HEIOUETOB B BHIKJIAIKAX WU
MporpaMMe, HO KypCaHT BIaJIeeT 00s3aTeIbHBIMA YMEHUSIMU 110 TIPOBEPSIEMO TEME.

«4» - paboTa BBHITIOJHEHA TTOJIHOCTHIO, HO 0OOCHOBAHUS IIIAr0B PEIICHUS HEJOCTATOYHBI (€CIH
yMeHHEe 000CHOBBIBATH PACCYXKIEHUS HE SBIISIOCH CIIEIUATIBHBIM 00BEKTOM ITPOBEPKHU

«5» - paboTa BBITMIOJIHEHA TTOJIHOCTBIO, B TEOPETHYECKHUX BBIKIJIAJKAaX U PEIICHUSIX HET MPoOeIoB
1 OMMOO0K, B TEKCTE MPOTPAMMBbI HET CHHTAKCHUECKHUX OIITMOOK (BO3MOKHBI OJTHA-/IBE
pa3IuyHbIe HETOYHOCTH, OTTMCKH, HE SBJISFOIINECS CIICCTBUEM HE3HAHUS WU HEMOHUMAaHUS
yueOHOTo MaTepuaa

Crnucok ucnoJib3yemMoi JIuTeparypbi:

1.Teopus u ycrpoiictBo cyana: yueoHuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB 1
Ip.;IoJ1 o011, pel. A-pa TexH. Hayk, mpod. C.1O, Pa3Bozosa. — CII6.: U3narenbcTBO «ApT-
Okcnpecey, 2018. —452 c. — ISBN 978-5-4391-0352-2.

ITPAKTHYECKAS PABOTA Ne 4

Tema: Lln0no4Hoe ycTpoicTBO
esb NPaKTHYECKOT0 3aHATHS:
- 3aHATHE HAIPaBJICHHO HAa (pOpMUPOBaHUE KOMIIETEHITUA;
- 3aKpeIUICHHE, YIITyOJICHUE TEOPETHICCKUX 3HAHUN TTPU U3YUYEHUH CBAPHBIX COCIMHCHHUIA,
- Pa3BUTHE HABBIKM CAMOCTOSITEILHOM ACATEIHPHOCTH IIPH MTPOBEACHUH OOIIUX HUCIIBITAHUI
Ha HEMPOHHUIIAEMOCTh W TEPMETHYHOCTh, HABBIKOB II0 HCIIOJIB30BAHHUIO TNPUOOPOB H
WHCTPYMEHTOB MAJIOM MEXaHHU3AIINH;
- (hopMupOBaHHE KOMICTCHIIUH, KOMIICTCHTHOCTEH B COOTBETCTBHH C TpeOOBaHUSIMH
dI'OC CIIO, MK ITIHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, IIK 2.2, K 17.
— TpeOGoBaHus K pe3ylbTaTaM 0CBOEHUS yueOHOU quciumuinbel B cootBeTcTBUU ¢ @I'OC CIIO,
MK IIJITHB
OO0yuaromuiics T0KEeH
€Th:
— TOpUMEHATHh HH(POpMaILHIO 00 OCTOWYMBOCTHU CyJHA, TMarpaMMax, yCTpOoMcTBax
3HATh:
— OCHOBHBIE€ KOHCTPYKTUBHBIE 3JIEMEHTHI CyJTHA
Bpemst BbInoJIHeHHMs: 2 aKaIeMMUECKHUX Yaca
Conepxanue padoThl, AJITOPUTM BHINOJTHEHHUSA:
[InroroyHo€e yCTpOUCTBO
B ero cocraB BxomaT: - cracarenbHble NUTIONKA. BMemaror ot 10 go 150 denosek. CHabxeHue
[UTIOTIOK: BECJa, Mapyc, Madra, MJIaBy4Hil SKOpb, J1Ba TOomopa (B HOCY U KOpPME), MAaCISIHBIN
(dboHaph, CIUYKY, 3QKHUTAIOLIUECS HA BETPY, BeApa C YeprakaMu, OCYIIUTEIbHBIM HAcOC, 3amac
MIPECHOW BOJBI, MPOBU3UH, PHIOOTOBHBIE MPUHAATEKHOCTH, alTeYKa, TPENIKH, CKIAIHOU HOX,
KOMIIac, MUPOTEXHHUKA JJISl TIOJIaYd CUTHAIIOB OCJICTBUSI — CHTHAIBHBIE pakeThl, (ambiideiiepsl,



JABIMOBBIC CHUT'HAJIbHOC 3C¢pKajo.

3aKphITast MOTOpHAs 3aKphITast TaHKepHast MOTOpHAS
5 1 — cABMXHBIE KDBILKH,
7 / I3 2 3 2 — CXOOHBIM JIOK
/ \ / ; ” 3 — cnacaTenbHbIM EEp
! of 4 \ - LI E i ]I‘ 4 ~ cBETOBOM JIOK
Yt [:’ 7/ : — _[ e - 5 — pynesas pybka
| - asi FOJIOBKa
- — @ @ - 6 BeHTHJ'IﬂLIMOH'H 0
| - v =0 —— 7 — 6pocarenbHbI  KOHEL
o o 8 — mnombEeMHOE YCTPOMCTBO
— 9 — pyHAyK
10 ~ ppurarens
10 9
6)

- -

Kpensenne maonok no-noxoaHomy: a@ — ABYCTOPOHHMHA poCTp-6.10K;
6 — wmonoyHsiit HANTOB.

/ HeNOJBHKHAN YacTb, 2 — OTKMAMAn (HapyxXHas) wacTs:, J — noayuwka;
4 — wawnoyunf maftros;, § — ycrpoilcrso Ana OWcTpofl orgaum HafitoBa

- paboune HUTIONKKU. BMeIaroT Bcero HeCKOJIbKO YeJIOBEK M CIIYXKaT JJIsl CBSI3U ¢ OEperom i ¢
CyJaMH, CTOSIIIMMU Ha peiie, 3aBOJIKM BCIIOMOTATEIbHBIX IKOPEH U Ipyrux paboT OKOJIO Cy/HA.
- IJIOTHI U Karcysbl. I1oTel ObIBaIOT )KECTKUMU U HalyBHBIMU. JKecmKue U3 JETKUX CIUIaBOB U
IIACTMAcC MOTYT OBbITh HCHOJIB30BAHBI 000 CTOPOHOM. J[J1s1 3TOT0 BHYTPH HETO C IBYX
CTOPOH HUMEIOTCS CKaMbHM Ul CUACHMS, JYTH JUIsl HATATUBAHUS TEHTOB, TEPMETUYECKHUE KPBIILIKH
K IBOMHOMY JTHY, TJIe MOTYT XpaHUTBCS 3amachl BOJbI, IPOBU3HH, Ip. BHYTpH 1 cHapyxu 1iota
npegycMaTpuBaeTcs 0OHOCHOM Jeep. HaodysHbie COCTOST U3 HECKOJIBKUX Kamep, KOTOpbIe
3aIOJIHAIOTCS CKAThIM Ia30M (CMECBIO YITIEKUCIIOTO ra3a ¢ a30TOM) U3 CHEIHMAIbHOTO OaJljIoHa,
IIpUYEM 3aroJIHEHHE MOXKET ITPOU3BOINTHCS KaK Ha nanyde, Tak ¥ Ha IuiaBy. B moxoaHom
MOJIOKEHHUHM TUIOT XpaHUTCS Ha naixy0e B crielualbHOM KOHTelHepe. BMecTUMOCTh mioTa oT 6



110 20 uenoBek.

7/ o611 BULO /7 Kapkac rijora

CriacaTebHBIF HaOyBHOM ITJIOT

1 — pxopHO Tpan; 2 — nNnaByuyMil IKOpk; 3 — HaagyBHOe OHMILIE; 4 — LLITOPKA BXOHa; 5 — CHr-
HaJIbHBIF OroHb; 6 — OBOMHOM TEHT; 7 — BOOOC6OPHMK; 8 — ra3osblil 6aJl/IoH B uexne; 9 —
MycKOBOM NMHB; 10 — Bopno6annacTHeIM KapMaH; 11 — neep; 12 — HagyeHOe cupeHbe; 13 —
HanysHasi oyra; 14 — kamMepa nnaesyuectH; 15 — 6ykcmpHOe nipycriocobnenme; 16 — 6aHka

- mumronoanky. IlpeqHa3HadeHbl A1 CIyCKa IUTIONOK. BIBAIOT TOBOPOTHBIE, 3aBAJTUBAOLIUECS H
rpaBuTaMOHHBIC. Hanboiee mpocThie — nosopomuvle: 3TO ABE OJMHAKOBBIC U30THYTHIC OAJIKH,
PacIoJIOKEHHBIC MEX Ty OOPTOM M IIUTFOIIKOM; pAaCCTOSHUE MEXIY HUMH MEHBIIIE JITTHHBI
IUTIONKH, TIO3TOMY BBIBaJIMBAHHE IILTFOIIKU MPOU3BOIUTCS B HECKOJILKO 3TAIOB: CHavYalia
BBIBOJIAT OJIMH KOHEII, 3aTEM Pa3BOPAYMBAIOT IILTIOMOAJIKH TaK, YTOOBI MOKHO OBLIO BBIBECTH
Jpyroi KoHel. D10 TpedyeT OONBIINX 3aTPaT BPEMEHHU U CHJI, T.K. BCE MaHUIYIISALUN
MIPOBOJATCS BPYUHYIO. MIX MCTIONB3YIOT, KaK MPaBUIIO, J1s pabOuyuX IUIIONOK. 3asanusaoujuecs
IUTIONOAJIKY TaK)Ke TIapHbIe, OBIBAIOT Pa3HOUM KOHCTPYKIIUH, HO BCE OHU XapaKTEPHBI TEM, YTO
IIPH BBIBAJIMBAHHUH 332 OOPT JIOJDKHBI TIOBOPAYUBATHCSI BOKPYT' TOPU30OHTAIBHOM OCH, JIJISl YETO
UCIIOJIb3YIOT BUHTOBOM NPUBO/. Jlanee CIycK IUTFONKH MPOU3BOAUTCS BPYYHYIO C
MCIOJIb30BaHNEM TOPMO3HBIX BbIOIIEK. OOecreunBaroT T0CTATOYHO OBICTPHIH CITYCK, HO
TpeOYIOT 3HAYUTENbHBIX YCHIHHA. [ paBUTAIIMOHHBIE NUTIONOATKNA 00€CeYnBAIOT BhIBATMBAHUE
IIUTIONKY 32 O0PT Mo JAeiicTBHEeM cOOCTBEHHOTO Beca U Beca numondanku. [1lnonky moxer
CIYCTUTH OJIMH YeJIOBEK 3a 2 MUH. Pa3nuuaroT ckaThIBaroIMecs U MapHUPHbIE TPAaBUTAIIMOHHBIC
[ITIOITOAJIKH.

OobopynoBanmue:

HNHcTpyMeHTH! 1 pUOOPBI MaJol MeXaHU3aIUH

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:
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7. Kaxk nmepepacrpenensitoTcs CHIbI TIOICpKaHUS ITPH TIOMaJaHIK KOpITyca Cy/THa Ha BOJHY?
8. Kaxk MoxHO n30exath nporuda wim nepernda Kopiyca cyJHa U ClieMHHTa?

Kputepuu oneHuBanus:

«2» - IOMYIIEHBI CYIIECTBEHHBIC OIIMOKH, TTOKA3aBIlINE, YTO KypCaHT HE BJIaJICET
00s13aTeNTLHBIMH 3HAHUSIMHU T10 JAHHOM TeMe B TIOJTHOM Mepe; paboTa Imokasasia MoJHOe
OTCYTCTBHE Y yYalllerocst 00s13aTeJIbHbIX 3HAaHUN U YMEHH 110 IPOBEPSAEMON TEME.

«3» - nomyieHsl 00Jiee 0THOM OMIMOKY WITH JBYX-TPEX HEIOUYECTOB B BBIKJIAIKAX HITH
IporpaMMe, HO KypCaHT BIIaJIeeT 00sA3aTEIbHBIMH YMEHUSIMHU 10 TTPOBEPSIEMOM TEMeE.

«4» - paboTa BBIMOJIHEHA TTOJIHOCTHIO, HO 0OOCHOBAHUS IIAaroB PEIICHHS HEIOCTATOYHBI (€CIIn
yMeHHEe 000CHOBBIBATH PACCYXKIEHUS HE SBIISIOCH CIIEIIUATIBHBIM 00BEKTOM ITPOBEPKHU

«5» - paboTa BBINOJHEHA TTOJIHOCTBIO, B TEOPETUYECKHUX BBIKIJIAJIKAaX U PEIICHUSIX HET MPoOesIoB
1 OIIMOOK, B TEKCTE MPOTPAMMbl HET CHHTAKCHUECKHX OITHOOK (BO3MOKHBI OJIHA-/IBE
pa3IuyHbIe HETOYHOCTH, OTTUCKH, HE SIBJISIOIINECS CIIECCTBUEM HE3HAHUS WU HEMOHUMAaHUS
yueOHOTo Marepuaia

Cnucok ucnoJib3yemMoi JIuTeparypbi:

1.Teopus u ycrpoiictBo cyana: yueoHuk / b.I1. Kopotkos, A.A. Epmio, A.M. bosipunos u
Ip.;1oJ1 o011, pel. A-pa TexH. Hayk, pod. C.}O, Pa3Bozosa. — CII6.: U3parenbcTBO «ApT-
Okcmpecey, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne §

Tema: BykcupHoe ycTpoiicTBO
Leap npakTH4eCKOro 3aHATHS:
— 3aHSITHE HAIlPaBJIEHHO Ha (POpMHUpPOBaHHE KOMITETEHIIHII;
— 3aKperyieHue, yriiyoieHne TeOpeTHIEeCKUX 3HAaHUM MPU U3yYEHUH CBAPHBIX COCIMHEHU;
—  pa3BHUTHE HABBIKH CAMOCTOSITEILHON JEATEIbHOCTHU MPH MPOBEACHUH OOIINX UCIIBITAHUM
Ha HENPOHUIIAEMOCTh M TE€PMETUYHOCTb, HAaBBIKOB II0 KCIIOJB30BAaHUIO NPUOOPOB H
MHCTPYMEHTOB MaJIOi MEXaHU3alllH;
— (dbopMHpoBaHHE KOMIETCHLIUH, KOMIIETEHTHOCTEH B COOTBETCTBHH C TpeOOBaHUSAMU
OI'OC CIIO, MK TT/THB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, [IK 2.2, K 17.
— TpeboBaHus Kk pe3ysibTaTaM 0CBOCHHS yueOHOH AucHUIUIHHBI B cooTBeTcTBUU ¢ PI'OC CIIO,
MK I11HB
OO0y4aromuiics J0JDKeH
€Th:
— OpUMEHATHh UH(pOpMaLHIO 00 OCTOWYMBOCTHU CyJHA, TMarpaMMax, yCTpoucTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CyTHA
Bpemsi BbInoTHeHHs: 2 akaJeMHUYECKUX yaca
Conepxanue padoThl, AJITOPUTM BHINOJTHEHUSA:
Bbykcupnoe ycrpoiictBo. Ero HasHauenue, yxo[ 3a OyKCUPHBIM TPOCOM.
JI1o60e cyaHO B CJIeICTBHU ABAPUU MJIU HHBIX YPe3BbIYANHBIX 00CTOSITEILCTB MOKET
0Ka3aThCs He B COCTOSIHMH OCYIIECTBJISITh CAMOCTOSITe/IbHOE NJIABAHUE U eMy NoTpedyeTcst
OykcupoBkKa. BykcupHoe ycTpoiicTBO 1aeT BO3MOKHOCTDH HCI0JIb30BATh CY/IHO B KauecTBe
OykcHpa uJIu caMoMy ObITh B3ITbIM Ha Oykcup. JlegokoJibl, cnacareiu, cnenunajabHbie
OyKcHpYIOLIHE Cy/1a UMEIOT cneluaJbHble OyKCHpHBIE yCTpoiicTBa. B HUX BXOASAT:
OyKcHpHBIe JedeqKH, FAaKH, apKH, KHeXTbl, OUTEeHT U, TPOCHI, KJII03bI U Ipyrue
npucnocodaenus. Bokpyr pyOku, HaACTPOiiKH, KOMHHICa TPIOMa.
ByxkcupHoe ycTpoiicTBO CyIHA HCIIOJIb3YETCSl C KOPMBI, €CIIH CYIHO OYKCHpYIOIee, U ¢ Hoca —
ecnu cynHo Oykcupyemoe (puc. 1). OHO mpencTaBisier co0oi nBe Oparu, Kaxaas u3 KOTOPBIX
COCTOUT U3 ABYX IIKkeHTenen. Kaxxaas Opara kpenurces TakenaXHIMU CKOOAMU K Tape OYKCUPHBIX
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00yXOB, pacHoJIO’)KEHHBIX COOTBETCTBEHHO Ha 0ake U 1oTe. K MIKeHTensIM HOCOBOM MITH KOPMOBO
Oparu ¢ MOMOIIBIO CIEHMAIBHOTO y37a A KpemuTcss OYKCUPHBIM TpOC, KOTOPBIN BBIBOJUTCS
COOTBETCTBEHHO B HOCOBOM WJIM KOPMOBOH mNamyOHBIH KIF03. Y3en KperuieHus (puc. 2)
OYKCHPHOTO Tpoca K Opare COCTOUT U3 OYKCUPHOTO TJIarojb-raka M TaKeIaXHbIX cKo0. [ marob-

rak oOecreuyWBaeT B cClydae

Harpys3Koiu.

OMACHOCTU OTJHa4y OYKCHPHOIO TpOcCa, HAXOMASALIETOCS IO

P uc.1. BykcupHoe ycTpoicTBO CyaHA!
1 — manmyOHBbIe KIT103bI; 2 — OYKCUPHBIN TPOC;
3 — mkeHTenn; 4 — CKOOBI; 5 — 00yxH

Puc. 2.. Kpenienune 6ykcupHoro Tpoca k opare (y3zexa JI):

| - OykcupHblii Tpoc; 2 — cKo0bl; 3 — ruaroJib-rak; 4 —
HIKEeHTeIb

1. JlnuHa OyKCUpHOW JIMHUU NPUHUMAIOT paBHOM 2,5 — 5,5
JUIMHBI OyKCUpyeMO-

ro cymHa. Benmercs mocrossHHOe HaOmrogeHue. Hemomyctumo
pu OyKCHUpPOBKE

BBIXO/T U3 BOJIbI OYKCHPHOTO TpoOCa.

2. JIns mpenoxpaHeHus Tpoca OT MepeTUpaHus Ha yTilax pyoKH,
KOMUHT'CA MOKJIaIbIBAIOT IepEeBSIHHbIE OpyChsl, OpeBHA.

3. B Mecrax nmpoxoKAEHUsI Tpoca yepe3 KI03bl, MOJA TPOC
MOJIKJIaJIbIBAIOT MPO-

MacJIeHbIE MaThl, MAPYCUHY U T.1.

4. Tleproguvecky Ha MajoOM XOAY MOTPABIUBAIOT OYKCHUPHBIN
Tpoc Ha 1,5-2

Metpa ( 2 pa3a B CyTKH ).

5. BykcupHbIe KHEXThbI, OUTEHTH, KITFO3bl, IOJKHBI OBITh TJIAJIKUMU, 0€3 TPEIlUH,
3ayCEHUL, KOTOPbIE MOTYT OBPEAUTH TPOC.

6. Ilo oxoHYaHHIO OYKCHPOBKH OYKCHPHBIN TPOC MPOMBIBAIOT IIPECHOM BOJIOH,
MOCJI€ BBICBIXaHUSI OOMIILHO CMA3bIBAIOT TUPOM (TaBOT + rpaduT) U
HaMaThIBAIOT HA BBIOIIKY WM YKJIAJBIBAIOT B OyXTYy. 3aKpBHIBAIOT YEXJIOM.

7. B cootBercTBUM [ITD — exxemMecsiuHO cTapyro cMa3Ky OUMILAIOT U 3aMEHSIOT

HOBOIA.

ByKCI/IprIM yCTPOﬁCTBOM Ha3bIBACTCA KOMILJICKC I/ISILCJ'H/Iﬁ 1 MCXaHU3MOB, 06eCHeqHBaIOHlHﬁ
CYAHY BO3MOXHOCTb 6YKCI/IpOBaTL Apyrue cyaa (J'II/I6O HWHBIC HJ'IaBCpe,I[CTBa) nin uJTHU Ha

OyKcHpe camoMy.

B coctaB OykCHMpPHOro yCTpOMCTBA Cy10B BXOAAT:

- Bykcupnsbie Tpochl; - BykcupHble 1e0eIKH ¢ 3JeKTPUUSCKUMHU WU THAPABINYECKUMHU
MIPUBOJIAMU C aBTOMAaTHYECKUMHU PETYIATOPAMH HATSHDKEHUS TPOCA M TPOCOYKIATIUKAMH.
Bykcupnblii Tpoc 3akperuieH Ha 6apabane ne0eKu. KoTopas 00ecreuynBaeT MOCTOSTHHYIO
OYKCHUPHYIO TATY U aBTOMaTHYECKU MOTPABIMBAET WUJIH MOJOUPAET TPOC B CIIydae MPEBBIIICHUS
WJIM CHIDKEHUS YCTAHOBJIEHHOM CHUJIBI TATH.

- BykcupHbie raku - HEOOXOAUMBI IJIs1 TOTO, YTOOBI MOKHO OBLIO B JTIFOOOH MOMEHT OBICTPO

OTJaTh OYKCUPHBIH TpoOC.

Ha coBpemMeHHbIX OyKCHpax UCIOJIB3YIOT OYKCUPHbIE 2aKU C MEXAHUYECKUMU
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2UOpasIUUeCcKUMU 3ameopamu, 9To O3BOJISET OCYIIECTBIIATh PYYHYIO, TUCTAHIIMOHHYIO WU
aBTOMAaTHYECKYIO OTJady Tpoca.

TI'aku 0OBIYHO 3aKPEIIJICHBI HA CHEYUATbHOU OYKCUPHOUL dy2e TaK, 9TO MOTYT CBOOOJIHO
IepeMenaThes 10 Hell.

- BykcupHbIe apKH — 3TO METAJUIMYECKUE AYTH, YCTAHOBJICEHHBIE TIONIEPEK KOPMOBOM MalTyObl
ot 6oprta 10 6opra Oykcupa. OHU TIpeIHA3HAYCHBI JIJIS 3aIUTHI JIFOJICH, U TATyOHBIX YCTPOUCTB
0T OYKCHpPHOTO Tpoca.

- BykcupHble KHeXTbl M OMTEHIH CITY)KaT JJIsl KPEIUICHUsT OYKCHPHOTO Tpoca

- Bolomku U 6aHKeThI [T XpaHEeHUs] OYKCHUPHBIX TPOCOB

[ToMuMO BbIIIIE TEPEUNCIEHHOTO UCTIONb3YIOTCS 271eMEeHmbl AKOPHO20 U UL8APTNOBHO20
yempoticmé (LI, SIKOPHBIE LENU, KHEXTHI U T.I1.).

CyuiecTBYIOT TPH OCHOBHBIX €110c00a O0yKCHPOBKH - B KMJIbBAaTEp, OOPT 0 OOPT (J1arom) u
TOJIKAHUEM.

Bu OyKCHPOBKH TOJIKAHWEM OCYIIIECTBIISIETCS TOJIBKO PEYHBIMH U O3€PHBIMH CYJaMH.
BykcupoBKY J1aroM rpou3BOIAT B OCHOBHOM NPU 6HYMPUNOPIIOBLIX ONEPAYUSX.

[Tpu cnocoGe OyKCHPOBKH JIaroM JOCTUTASTCSI XOPOIIIask yIPaBIsieMOCTh, YTO OYSHb BaXKHO B
YCTIOBHSIX OTpaHUYEHHON aKBaTOPHUHU TIOPTA.

Haubonee npocTbM U B TO k€ BpeMsi HauboJiee paclpoCTPaHEHHBIM CIIOCO00M OyKCHPOBKH
SBIISIETCSI OYyKCHPOBKA B KMJIbBAaTeEP - OYKCUPOBKA C 2aKd, KOT/1a OYKCHPYIOIIEe CYTHO TSHET 3a
coboii Oykcupyemoe, Kora OyKCHp HECKOJIBKUMHU MTBAPTOBHBIMHU KOHIIAMH 3aKPEIUISIOT Y
6opra. B aTOM cityuae cyna COeMHSIOTCS JTTMHHBIM THOKHM TPOCOM, KOTOPBIH ITOAaeTCsI ¢
KOPMBI OYKCHPYIOIIETO CyJHAa HAa HOC OYKCHPYeMOTo.

Cnyuaitnvle OyKcupogouHsle onepayuu 1o CraCeHUI0 d8APULIHBIX CYO08 BBITIOTHSIIOTCS
TPAHCIIOPTHBIMU CyJIaMH WIIH OYKCUPAMU-CRACAMENAMU.

B sToMm cnyyae kanuTaH OyKCHPYIOIIETO Cy/HAa HAa MECTE pPEIIaeT BCe BOMPOCH OpraHU3aluy U
MpoBe/IeHUS] OYKCUPOBKH, a TAKXKe MPOBOJIUT HEOOXOAUMBIE PaCUEThI.

Tpancnopmmusie cyoa He UMEIOT CREUUATbHBIX OYKCUPHBIX ycmpoiicme, Ho 1o IlpaBuiiam
Perucrpa oHM 10/12KHBI HMeTh OYKCHPHOE YCTPOICTBO, cOCTOsIIIIEeE:

- U3 IByX Nap OyKCHUPHBIX KHEXTOB B HOCOBOM 4acTH CyJHa

- 1 IBYX Map TaKuX K€ KHEXTOB B KOPMOBOM 4acTH CYy/AHA,

- KJIF030B ¥ OYKCHPHBIX TPOCOB.

Ha 00b14HOM TpaHCHOPTHOM CyJiHE OYKCHUPHBIE TPOCHI, Pa3JIMYHbIE MPUCIIOCOOICHUS IS
OYKCUpOBKH (Oparu, MKEHTENS, 3aKUMBI U T. 11.) BXOJAT B A8apulitblii 3anac cyoHd.

Bce 6ykcupHoe Boopy:keHHE JOHKHO ObITh BCETIa B MOJTHOM HOPSIKE M COXPAaHHOCTH.
Bykcupuvie mpocwot criefyeT XpaHUTh B JIETKOJIOCTYITHBIX MECTaX, I'/1Ie OHH HE MOTYT
Mo/iIBeprarbes mnopye.

CKo0bl, manpenst cCmonopos, 3a)cumsl JOJKHBI ObITH PACX0KEHBI U CMa3aHbI

He paspermiaetcs monbp30BaThes 4aCTsIMHU OYKCHPHOTO BOOPYKEHHS JIJ1s1 KAKUX-JINOO MHBIX
nene.

Bce 6ykcupHoe BoopykeHHe 003aTeNIbHO MEPUOIMUYECKA OCMATPUBAIOT, 3aMEHsI 4acTH, B
KOTOPBIX OOHAPYKEHBI A€(PEKTHI.

Cko0Obl, 2axku, manpensl CmMonopos 3aMeHSIOTCS MPH 0OHAPYKEHUU Yy HUX TPELUH, OYKCUPHBIE
TPOCHI,— €CIIM Y HUX Ha JJIMHE, paBHOW BOCEMU JAUaMeTpaMm, MoBpexkaeHo cBhbiie 10%
MIPOBOJIOK.



Pucynox Byxkcupnoe ycmpoiicmeo cyouna — 6ykcuposwuxa: 1 — 6ykcupmwii mpoc, 2 — MAKUll
KpaHey, 3 — OYKcupHwlil K1t03, 4 — OykcupHas apka, 5 —oumene; 6 — 6ykcupuas aiebeoka, 7 —
OyKcupnbili eax, 8 —nozou; 9 - Oykcupnas oyea

Mmuorue OyKCHpBI UMEIOT ABTOMATHYECKYIO OYKCUPHYIO nebeKy.
B »3tOoM cnyyae OyKCHpHBIM TpoC 3akperjisiloT HE Ha Trake, a Ha OapabaHe seOeakH.
JleGenka UMeeT CreMaIbHOE YCTPOHCTBO, aBTOMAaTHUYECKH PETyIUpYIOlIee HaTsbKeHHe Tpoca. B
cllydae YBEJTMUEHHS TATOBOTO YCHIIWS, a TAK)KE MPU Pa3IMYHBIX PhIBKaX JieOeaKa MOTPaBIUBACT
HEMHOTO TPOC, YeM JOCTHTACTCsl CMATYCHUE PHIBKOB. [IpM YMEHBIIEHHH TSITOBOTO YCHIIHS TPOC
aBTOMATUYECKHU OI0MpAETCA.
K OykcupHoMy yCTpOHCTBY Takke OTHOCATCS OyKCHpHble OWTEHTH M  KpaHIbL.

BureHr - yyryHnHas wiu crajibHas Tym0a, mpeIHa3HadYeHHas! JUTsl KPETJIeHUs] OYKCUPHBIX TPOCOB.
YcTaHoBKa BIOJIb KOXKI0T0 00pTa ABYX - TPEX OMTEHIOB MITU MPOYHBIX KHEXTOB

TpeOoBanus K OyKCHPHOMY YCTPOHCTBY Cy/10B

BykcupHoe ycTpoiicTBO Beera J0KHO ObITh B HCIIPABHOM COCTOSIHUU.

Bce neranu OykcupHOro ycTpoiicTBa ciieyeT ocMaTpUBaTh Mepesl Kaxa0i MOPCKOi
OYKCHPOBKOIA.

[Ipu oOGHapy>KeHUU TPEUIUH B IeTaIIX OYKCUPHOIO YCTPOMCTBA UX HAJI0 HEMEJIEHHO 3aMEHHUTb.
Oco0eHHO BHUMATEIBHOTO yX0/1a TpeOyIOT aBTOMAaTHUYECKHE U M0JIyaBTOMAaTUYECKUE TaKHU.
Perynsipuas ouncTka OT rpsi3u ¥ cMa3Ka 3THX T'aKOB elle He 00eCreunBarOT UX HaIeKHOM
paboTel. HeoOxoaumo Tpymuecs 4acTu aBTOMaTHUECKUX TaKOB MEPHOIUYECKH PacXakKUBaTh.
Jlnia ynnuHeHHs cpoka CIIy>KObI Cle/lyeT He peke pa3a B Mecsll CMa3bIBaTh OYKCUPHBIE TPOCHI
MaluHHbIM MaciioM. [Ipu XpaHeHuu Tpoc Ha/l0 3aKPbIBATh MAPYCHHOBBIM YEXJIOM, KOTOPBIH B
COJIHEYHYIO TIOT0/1y HEOOXOIMMO CHUMATH I IPOBETPUBAHUSL.

Uto06b!I ipu OYKCUPOBKE TPOC HE MEPETHPANICS B KITF03€ WU APYTUX MECTaX U3JI0Ma, €ro
PEKOMEHYETCS B 3TUX MECTaX KIIETHEBATh.

[Tpu Hanuuuu B GyKCUPHOM TPOCE Ha JAJTUHE, PAaBHOW BOCBMU €r0 AUaMeTpaM, JOMHYBIIUX
MPOBOJIOK B KonuuecTBe 0osee 10% ux ob1iero yncia Tpoc HEOOX0IUMO 3aMEHHTD.
Oobopynosanmue:

WNHcTpyMeHTH! 1 pUOOPBI MaNIO MEXaHU3AIHH

TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:
Kak nepepacrnpenenstorcs: CUiIbl O KaHusl IPYU MONAAAHUN KOPITyca CyZHA Ha BOJIHY?

Kak MoxHO n30exaTh nporuda wim neperuda Kopryca cyaHa U cieMHHra?


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

45

Kpurtepun ouenuBanus:

«2» - NOMYIIEHBI CYIIECTBEHHBIC ONTMOKH, MOKA3aBINE, YTO KYPCAHT HE BIIAJICET
00s13aTeNbHBIMH 3HAHHUSIMH T10 TAHHOW TE€ME B MOJHOW Mepe; paboTa rmokasaja mojaHoe
OTCYTCTBHE Y y4alllerocst 00s13aTeJIbHBIX 3HAHUN U YMEHUI 110 IPOBEPSAEMON TEME.

«3» - nomyieHsl 00Jjiee 0THOM OMMOKY WM IBYX-TPEX HEIOYETOB B BBIKJIAJIKAX WU
IporpaMMe, HO KypCaHT BIaJIeeT 00s3aTeIbHBIMU YMEHUSIMU 110 TIPOBEPSAEMO TEME.

«4» - paboTa BBINOJIHEHA TOJIHOCTHIO, HO 0OOCHOBAHUS IAr0B PEIICHHS HEIOCTATOYHBI (€CIn
yMeHHEe 000CHOBBIBATH PACCYXKICHUS HE SBIJISIOCH CIIEIUATIBHBIM 00BEKTOM ITPOBEPKHU

«5» - paboTa BBITIOJIHEHA TIOJTHOCTBIO, B TCOPETHYCCKUX BBIKIIAJKAX U PEIICHUSAX HET IPOOCIIOB
¥ OIMHUOOK, B TEKCTE POTPAaMMBbI HET CHHTAKCHUECKUX OITHOOK (BO3MOXKHBI OJIHA-/IBE
pa3uyHbIe HETOYHOCTH, OTTUCKH, HE SIBJISIOIINECS CIEACTBUEM HE3HAHUS WU HEMOHUMAaHUS
y4eOHOTO MaTepuasia

Cnucok ucnoJib3yemMoi JJUTepaTyphl:
1.Teopus u ycrpoiictBo cyana: yueoHuk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB 1
Ip.;1oJ1 o011, pel. A-pa TexH. Hayk, pod. C.}O, Pa3Bozosa. — CII6.: U3parenbcTBO «ApT-
Okcmpecey, 2018. — 452 c¢. — ISBN 978-5-4391-0352-2.

MNPAKTUYECKAS PABOTA Ne 6

Tema: I'py3oBoe ycTpOicTBO
Iesib MPaAKTHYECKOTO 3aHSITHSA:
— 3aHATHE HAIPaBJICHHO HAa (pOopMUPOBaHUE KOMIIETEHITUN;
— 3aKpervieHNe, YIIyoJieHne TeOPETHIECKUX 3HAHUW TTPU U3yUYE€HUN CBAPHBIX COCTUHEHUI;
— Pa3BUTHUEC HABBIKU CaMOCTOSITEIILHOHN ACATCIIBHOCTHU IIPU IMPOBCACHUN O6HII/IX HCHBITAaHUA
Ha HCMNPOHHUIACMOCTb W TCPMETUYHOCTb, HABBIKOB II0 HCIIOJB30BAHUIO HpI/I60p0B u
MHCTPYMEHTOB MaJIOd MEXaHU3ALMH.
— (dbopMHpoBaHHE KOMIETCHLUH, KOMIIETEHTHOCTEH B COOTBETCTBHH C TpeOOBaHUSAMU
OI'OC CIIO, MK TT/THB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, 1K 2.2, K 17.
— TpeboBanus k pe3ysbTaTaM 0CBOCHHS yaeOHOH AuciuIuIiHbI B cooTBeTcTBUU ¢ ®I'OC CIIO,
MK I1/IHB
OO0yyaromuiicss JODKeH
YMETb:
— OpUMEHATHh HH(pOpMaLKIO 00 OCTOWYMBOCTHU CyJHA, TMarpaMMax, yCTpoucTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CyTHA
Bpems BbInoiHeHHs: 2 akaJeMHUECKUX yaca
Conep:xanue padoThl, AJTOPUTM BbINIOJTHEHUS:
I'py30BBI€ ycTpOiicTBa CIyKAT ISl BHIIIOJIHEHUS HA Cy/laX MOTPY30UHBIX U Pa3rpy30YHBIX
orepanuil CyZ0BbIMU CPEICTBAMHU.
OTH yCTpOKCTBA MPUCIIOCOOICHBI 1711 TPY30BbBIX OMEpaluii C reHepaTbHBIMU, CHITYYUMU UIH
KUJKUMH Ipy3aMUi. DKOHOMUYECKH BBITOJTHO T'PY30BBIE OTIEpAIlMU Ha Cy/IaX MPOU3BOIUTH
Pa3BUTHIMHU M MOIIHBIMU MIOPTOBBIMH CPEACTBAMM, OJTHAKO HHOT/IAa CyJaM IPUXOIUTCS TPY30BbIE
oTepaluy COBEpPILATh Ha peiiie NN Ha TPOMBICIIE, B OTKPHITOM MOPE, WIH JaXKe U B TIOPTY, T1e
MOPTOBBIE CPEJICTBA UCIIOIB30BATh HElleNeco00paszHo. J{js 9TUX ciiydyaeB KaxkJ10€ CYAHO AOJHKHO
UMETh COOCTBEHHOE I'PY30BO€ YCTPOUCTBO.
Cyna, nepeBo3siue reHepaibHble IPy3bl, UMEIOT IPY30BbI€ YCTPOUCTBA, B KOTOPBIE BXOIAT
noodvemHble KpaHbl Uil 2py3068ble cmpelvl C TaKelakeM, ¢ TPy30BbIMU JieOeKaMH U CpeACcTBa
BHYTPUTPIOMHOM MEXaHU3AIUU.
Ha cynax, npeaHazHadyeHHBIX U1 IEPEBO3KHU CHIIYYUX IPY30B, TPY30BbIE YCTPOUCTBA COCTOST
U3 NHEEMONOcPY34UKO8, IEHNOYUHbLX UIU KOBULOBbIX mpaHcnopmepoe NN APpYIruX ClICHHUAJIbHBIX
ycTpoiicTB. Ha GONBIIMHCTBE TaKUX CY/IOB HE CTABAT COOCTBEHHBIE IPY30BbI€ YCTPOICTBA, TaK
KaK OHU TUIABAIOT HA ONPEICICHHBIX JIUHUAX, Ha KOTOPBIX TPY30BBIE€ OMEpallui TPOU3BOISTCS
OeperoBbIMU, CIIEUATBHO MPUCTIOCOOICHHBIME YCTPOHCTBAMH.
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K rpy30BbIM yCTpOHCTBaM HAJIMBHBIX CYJJOB OTHOCSTCS HACOCHI , 3aNOPHAS U NEPEKTI0Uarouas
apmamypa u epy3o8vie mpyoonpo6oodsl. B MOpCKUX nepeBo3Kax MpeoodaialoT reHepaibHble
Ipy3bl, IOATOMY PAaCCMOTPHUM TPY30BbI€ YCTPOICTBA, yCTaHABIMBAEMbIC HAa OOJIBITMHCTBE
MOPCKHUX CYJOB.

I'py3osvie cmpenvt

['py30BBI€ CTpEbl HCHOJB3YIOTCS 7Sl HEPEMELICHUS TPY30B.

Puc. 5.18. I'py3oBas ctpena:
1 - cTpena; 2 - maura; 3 - GamMak mrmopa; 4 - BEPTIIOT MINOPa; 5 - 00yX TOTCHAHTa;
6 - 6710k TOTIeHaHTa; 7 - TOTIEHAHT; 8 - 00yX HOKa, 9 - Tpy30Boii O1ok; 10 - mpoTuBoBec; 11 —
BEpTIIOT, 12 - rak; 13 - orTsikka; 14 - Tanm OTTsKKH; 15 - rpy30BOi IIKEHTENb; 16 — HAaNpaBIsto
tuit 6510k; 17 - KoHer k yiedeke; 18 - rpy3oBas nebeaka; 19 - mamyOHbIi 00yX TonieHanTa; 20 -
KOHeII K KaHudac-0710Ky; 21 - TpeyroiabHOE 3BEHO
Crpenbl ensTcst Ha JeTKUe U TSHKEeJTOBECHbIE.
Jleckue cmpesnbt UMEIOT TPY30MOILEMHOCTH 10 10 T, maxcenosecnwvie — cebiuie 10 T.
Hawnbonee mpocTast KOHCTPYKIHS OJTMHOYHOM JIETKOM TPY30BO# CTpeIbl MOKa3aHo Ha puc. 5.18.
Crpenbl  MMEIOT  psii  MPEUMYILECTB: TPOCTHl U JEMIEBBI, JOMYCKAalOT  paboTy
MaJOKBaTH(PHUIIMPOBAHHBIM IIEPCOHAIOM, BO3MOXKHA paboTa Ha peiiie mpu HeOOIbIION KauKe.
OpHako y Takoi CTpenbl €CTh HEJIOCTATKU: CTPETy C TPY30M MOKHO MOBOPAUYMBATH OTTSKKAMU,
HO HEJb3s MU3MEHHUTHh BBUIET CTPENbI C TPY30M, TaK KaK Ha TOMEHAHTE (C MOMOIIBI0 KOTOPOTo
U3MEHSIETCS BBUIET) HET COOTBETCTBYIOIIEH JIe0eAKH.
BoineT cTpenbl MOKHO M3MEHATH 0€3 Tpy3a ¢ MOMOIIbI OapabaHa (Typauku) JieOeaKu depe3
KkaHu}ac-0610KK, TOBOPOT BPYUHYIO C IOMOIIBIO OTTSKEK, MObEM -JICOEeTIKOM.
DTO MPUBOAUT K TKEIION U MaJIONPOU3BOAUTENBHON paboTe ¢ Tpy3amu (LUK 4 - 5 MUH).
I'py3osvle kpaHul
Hcnonb30BaHKne KPaHOB MO3BOJIHIIO MPAKTUYECKH UCKITIOUUTH TsDKEIbIE PYYHbIE padOThl IpU
MOTPY3KE U BBITPY3KE, MOBBICUTH TEMIIBI TPY30BBIX pA0OOT CYZOB C OOJBIINM PACKPBITHEM.
B 10 3xe Bpems KpaHbI SBJISIIOTCS BeChbMa JOPOTHM I'PY30BBIM YCTPOICTBOM U HE MOTYT paboTaTh
P KpEeHe WK Kauke OoJiee 2°-3°, 4T0 3HAUUTEIHbHO OTPAaHUMYUBAET X UCIOJIb30BaHUE MPU
IPY30BBIX OIEpaIusaxX Ha peijie (rpy30Boii OJI0K KPaHOB JKECTKO CBSI3aH CO CTPEJIOii, TOITOMY
IIKEHTENIb COCKAaKMBAET MPH HAKIIOHEHUH Cy/IHA U KpaHa).
Haubonee pacnpocTpaHeHbl TOBOPOTHHIE CYIOBBIE KPaHbI, KOHCTPYKIIUS KOTOPBIX MTOKa-
3aHa Ha puc. 5.20.
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Puc. 5.20. CynoBoii rpy30BO# KpaH.
1 - xosoHHa; 2 - TUIOMIA/IKa TOBOPOTHAS C IIPUBOTHBIMU MEXaHU3MaMU; 3 - MEXaHU3M
M3MEHEHWMsI BBIJIETa CTPEb; 4 - MEXaHW3M NOJbeMa M OITYCKaHMA Ipy3a; 5 - kaObuHa rmocra
yIpaBiieHus; 6 - OTTSDKKA CTPEIIBI; 7 - TPY30BO MIKEHTENb; § -cTpena; 9 - Tak ¢ MPOTHBOBECOM H
BEPTIIOTOM.
OOBIYHO yCcTaHABIMBAIOT OJIMH KpaH Ha TPIOM. [ py30110TbEMHOCTH MMOBOPOTHBIX KPAHOB OT
HECKOJIBKUX JICCATKOB JI0 HECKOJIBKHX COTEH TOHH.
Kpanbl MoryT paboTaTh B OJJHHOYHOM PEKUME JTHOO OJTHOBPEMEHHO (B «CIapKe» ), IPH 3TOM
TPy30I0TbEMHOCTh YBEITMUUBALTCS B 2 pasa.
[Tpu paboTe B «criapke» KpaHbl YCTaHABIMBAIOTCS MAPAILIEIIEHO C YIPaBICHHEM U3 OJI-
HOM U3 KaOUH U pabOTaIOT CHHXPOHHO.
B o0bruHOM pexnme miiatopma pazBopaurBacTCs TakK, YTOOBI KAkl KpaH 00CITyKH-
Ho Ha HEKOTOPBIX U3 ATUX CYAOB YCTAHOBIIEHBI MTOTPY30-pa3rpy30uHble YCTPOICTBA C
JIleHmouHbvIMU mpauncnopmepamu (puc. 5.23).

Puc. 5.23. Ilorpy304H0-pa3rpy304HO€ YCTPOMCTBO C IEGHTOYHBIMU TPAHCIIOPTEPAMHU IS
MEPEBO3KHU CHITYYUX IPY30B
Cypna ¢ TakuMu yCTPOHCTBAMU MOTYT TPY3UThCSA-Pa3rpyKaThCsi B HEOOOPYIOBAHHBIX MOPTaX,
I/Ie OTCYTCTBYIOT OeperoBbie MEPErpy30UHbIC KOMILJIEKCHI.
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KoncTpykius u oTaenbpHbIe JeTald TPY30BBIX YCTPOUCTB

a — JIETKOBECHOE IPY30BO€ YCTPOUCTBO; b — TOMEHAHTHBIN OamIMak u 0JIOK; C — OCHAcTKa
HOKa Ipy30BO# cTpenbl; d — rpy3oBas nedenka; € — KperyieHue Mmopa rpy30Boi cTpenbl; f—
KpEIUIeHHE BaHT K nanyoe; g — TsDKeloBecHas rpy3oBas jedeaka; h — rpy3oBas cTpena ¢
TUAPONIPUBOIOM; 1 — TSKEIIOBECHOE TPY30BO€ YCTPOMCTBO; | — pydyHasi TONIEHAHTHAs JieOenKa.
1 — TomeHaHT; 2 — TONMEHAHTHBIN OJI0K; 3 — rpy30Bas cTpena; 4 — OTTIKKA; S — Talln
OTTSDKKHU; 6 — Tpy30Bas jedenka; 7 — kaHudac; 8 — mKeHTenb; 9 — rpy3oBoi cronop; 10 —
[IETI0YKa TONEeHaHTa; 11 — TpeyroiabHOE COEAMHUTENBHOE 3B€HO; 12 — Tpoc TomneHanTa; 13 —
rpy30Boii 0110K; 14 — kaHaTHBIN OapabaH; 15 — anekTpoasurarens; 16 — peaykrop; 7 —
Typauka; 18 — BepTtor rpy30Boi# cTpenbl; 19 — koHueBas o6oiima; 20 — tanpern; 21 —
cko0a; 22 — 00yx; 23 — U3MEHEHHUE BbIIETa CTPENbl;, 24 — THAPOMMIMHID; 25 —
TOTIEHAHTHBIE TN, 26 — (YHIAMEHT TPY30BO# CTpebl; 27 — TPy30BbIE TAJIH.
OobopynoBanue:

HNHCTpyMEHTBI 1 TPUOOPHI MAJION MEXaHHU3AIIUN

TpeOoBanus K 0TYETY MO MPAKTUYECKOH padoTe:
Kak nepepacripenenstorcs: CHIIbI OAepKaHUS P MOMAJaHUK KOPITyca CyJHa Ha BOIHY?
Kax MoxHO n306€xath nmporuda uim nepernda Kopiryca CyiHa U ceMuHra?

Kpurepun oueHuBaHus:

«2» - IOMYIIEHBI CYIIECTBEHHBIE OMIMOKH, TOKA3aBIINE, YTO KypCaHT HE BIIaJieeT
00s3aTeNpHBIMY 3HAHUSIMU TI0 TAHHOM TE€ME B MOJHON Mepe; paboTa mokasala MoJHOe
OTCYTCTBHE Y yYalllerocs 00si3aTeNIbHbIX 3HaHUN U YMEHHI 110 TIPOBEPSIEMOI TEMe.

«3» - nomyiieHsl 0oyiee 0IHOM OMIMOKY WM JBYX-TPEX HEIOUETOB B BHIKJIAKAX WU
MporpaMmMe, HO KypCaHT BiajieeT 00s3aTeIbHBIMU YMEHUSIMH IO MPOBEPIEMOI TeMe.

«4» - paboTa BBINOJIHEHA TOJTHOCTHIO0, HO 000CHOBAHHUS 1IArOB PELICHUS HEIOCTATOUHBI (€CIIH
yMEHHUE 000CHOBBIBATh PacCyXA€HUS HE SBISIIOCH CHEIMATbHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BBINIOJIHEHA MOJHOCTBIO, B TEOPETUUECKUX BBIKJIAJAKAX M PEIICHUSIX HET MPOoOeIoB
1 OIIMOOK, B TEKCTE MPOrpPaMMbl HET CHHTAKCHYECKUX OINOOK (BO3MOXKHBI O/IHA-/IBE
pas3nuYHbIe HETOUYHOCTH, OTIMCKHU, HE SIBJISIFOILIMECS CIIEACTBUEM HE3HAHUS WM HETTOHUMaHUS
y4eOHOT0 MaTepuana

Cnucok ucnosib3yeMoi JuTepaTyphbl:
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1.Teopus u yctporictBo cynHa: yueonuk / b.I1. KopoTtkos, A.A. Epmios, A.M. bosipuHoB u
Ip.;noja obmr. pex. a-pa texH. Hayk, npod. C.1O, PazBososa. — CII6.: U3naTenbcTBO «ApT-
Okcmpecey, 2018. —452 c¢. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 7

Tema: JleepHoe 1 TEHTOBOE YCTPOHCTBO.
Lenb npakTH4eCKOro 3aHATHS:

— 3aHSATHE HAIIPABJICHHO HAa ()OPMHUPOBAHNE KOMITCTCHIINH;
— 3aKperieHue, yriryOJIeHne TEOPETUIeCKUX 3HAHUH MPH N3YUYEeHUH CBAPHBIX COCTMHEHUMH;
— Ppa3BHUTHE HaBBIKH CaMOCTOSTEIBHOM AEATEIBHOCTH TPH MPOBEACHUHU OOIIMX WCIBITAHUNA HA
HENPOHUIIAEMOCTh M TE€PMETHYHOCTb, HAaBBIKOB [0 HCIIOJIB30BAHUIO MNPUOOPOB U
WHCTPYMEHTOB MaJloll MeXaHu3aluuu. (opMHpOBaHHE KOMIETEHIUH, KOMIETEHTHOCTEH B
cootBetrcTBUU ¢ TpeboBanusamu OI'OC CI1O0, MK TTJITHB OK 01, OK 02, OK 04, OK 5, OK
06, OK 09, 11K 2.2, K 17.
— TpeboBanus k pe3yabTataM 0CBOEHUS yueOHOU nucuuruinibl B cootBeTcTBHM ¢ PT'OC CIIO,
MK ITTHB
OO0yyaromuiicss JoDKeH
YMETh:
— TOpUMEHTHh HH(pOopMaIHIo 00 OCTOWYMBOCTHU CyJHA, TMarpaMMax, yCTpolcTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyTHA
Bpemsi BbInoJiHeHMs: | akaJleMHUYECKHil dac

Conep:xanue padoThl, AJTOPUTM BbINOJTHEHHS:

JleepHoe ycTpoiicTBo (puc. 2.23) orpaxaaeT OTKPHIThIC YYaCTKH BEPXHEH MayObl U HAACTPOEK.
OHO COCTOMT M3 METAUIMYECKHX CTOEK, COCJAMHEHHBIX TPYOYaThIM, TPOCOBHIM HIIM IIECITHBIM
neepamu. TpocoBbIE W IEMHBIC Jieepa OOTATUBAIOTCS C MOMOIIBIO TAJIPEroB. B HE0OX0oauMbIX
MecTax (sl yaoOCTBa WCIIOJIB30BAaHUSI OPY)KHUs, YCTAHOBKU CXOJIEH W T. J.) JICEPHBIE CTOWKH
BMECTE C JIeepaMHu MOTYT 3aBaJIUBaThCs (PyOUTHCS ).
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Puc. 2.23. JIeepHoe ycTpoHCTBO Ha Oake U IoTe:

1 — ranpensl; 2 — 1enHbIe Jeepa; 3 — TPOCOBbIE MITOPMOBBIE Jieepa; 4 — JieepHbIe CTONKY; 5
— TpyOuatsle jeepa



50

Ha puc. 2.24 nokazaHa KOHCTPYKLIMS IOCTOSIHHBIX, CbEMHBIX U 3aBAJIMBAIOIINXCS JIEEPHBIX CTOEK.
Kopnyc croiiku — cranpHas TpyOa muamerpom 30—40 MM, ©MeeT KOJbIa IS BEPXHEro U
HIDKHETO TPOCOBBIX JIEEPOB. Y MOCTOSIHHBIX CTOEK MECTa MpOoX0Jia TpyOUaThIX JIEepPOB YCHIICHBI.
Croiiku Kpemsarcs K maiayOe uiu OopTy Kopabisi ¢ momomipio OammakoB. CheMHBIE CTOHKH
BCTaBJIAIOTCS B OAIlIMaK M 3aKPEIUIIOTCS B HEM KIIMHOM. 3aBaJIMBAIOLIAsICSA CTOMKA yIep >KUBAETCS
B BEPTUKAJIbHOM I10JIO)KEHHUU C TIOMOIIBIO IITHIPS U Baiuka. UTOOBI 3aBaIUTh CTOMKY, CIEAYET
MIOBEPHYTh PYKOATKY Basinka Ha 90° u, NpUIIOAHSB CTOUKY TaK, YTOOBI ITHIPH BBIIIET U3 KOpITyCa,
YIIOKHUTH €€ Ha Nanyoy.

Puc. 2.24. JleepHble CTOWKH: a - MOCTOSTHHAS; O - CheMHas; B - 3aBayiuBaromiascs; 1, 3 -
TpyOuaThie Jieepa; 2 - KoJblia; 4 - craapHas TpyOa; 5 - BaIMK; 6 - IITHIPE; 7 - OamMaku; 8 - KIuH

TopMOBBIE JIeepa U3 CTAILHOTO TPOCA OCHOBBIBAIOTCS JJIsl OE30MaCHOCTH MEePEIBHKEHUS
JUYHOTO COCTaBa B LITOPMOBYIO noroay. benbeBrie neepa (M3 pacTUTEIHLHOTO TPOCA)
MpeIHa3HAYEHBI JUIS CYLIKU Oelbs.

[Ipn Oa3upoBaHMM B TPONMHYECKHX palioHaX KOPaOIM MOTryT O0O0OpYyIOBaThCS Ha CTOSHKE
MEeHmoGbIM  yCmpPolicmeom . bpe3eHTOBbI TEHT HATATHUBACTCS TMOBEPX TEHTOBBIX JIEEPOB,
KOTOpbIE OCHOBBIBAIOTCS BJIOJIb U MOTIEPEK MaTyObl, COSAUHSIS ClIeUaIbHble TPEHOTHE TEHTOBBIE
CTOMKH.

TeHTOBOE YCTPOWCTBO 3alIMIIACT JIFOACH, HAXOMAIINXCS Ha OTKPBITHIX Maly0ax, OT COJIHIIA U
noxns. [locmosnnoe TeHTOBOE ycTpoicTBO (puc. 124) cocrouT M3 Hepa3dupaeMoro Kapkaca,
BBIMIOJIHEHHOTO U3 TpyO, M CBEMHOTO NapyCMHOBOTO TEHTA, KOTOPBIM KpemsiT K Kapkacy
NEHHKOBBIM KaHaTOM. Ha HEeKoTOphIX cygax Ha Kapkac YKJIaJblBalOT IUIUTHI LBETHOTO
crexyomudepa.

Cvemnoe menmogoe ycmpouicmeo OTIMYAeTCs OT MOCTOSHHOTO pa30opHOro Kapkaca. B
CbEMHOM YCTPOMCTBE BMECTO BEPXHUX TPYO KapKaca MOXKET IPUMEHSThCS CTAJIbHOM KaHar,
HATSAHYTBIN MEXy CTOMKaMu. [leTanu cbeMHOTO TEHTOBOTO YCTPONCTBA IPOHYMEPOBAHBI U
XpaHATCS B ONPEACIEHHOM MECTE.
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Puc. 124. llocrosstHHOe TEHTOBOE YCT-
pOHCTBO.

! — crofika; 2 — kourpdopc; 3 — TpyGa
Kapkaca npojaoJbHas; 4 — KHHIA; 5 — Jlo-
Bepc, 6 — Kawar pacruTeabHbilf; 7 — TeHT
NnapycHHoBulii; &8 — jieep nNpPYTKOBHIfA; 9 —
Tpy6a Kapkaca nomnepeuHas.

OobopynoBanue:
HNHCTpyMEHTBI 1 TPUOOPHI MAJION MEXaHHU3AIIUN

TpeOoBanus K 0TYETY MO MPAKTUYECKOIl padoTe:
Kak nepepacrnpenensitorcest CHIIbl oA KaHMs IPH MONAAaHUN KOPITyca CyJiHA Ha BOJIHY?
Kak moxHO n3bexarh nporuda uim neperuda Kopryca cyjHa 1 clieMHuHra?

Kpurepun oueHuBaHus:

«2» - IOMYIIEHBI CYIIECTBEHHBIE OMMOKH, OKA3aBIINE, YTO KypCaHT HE BJIaJieeT
00s3aTeNbHBIMU 3HAHUSIMU 110 TAaHHOM TeMe B MOJHOU Mepe; paboTa rmokasajna nojaHoe
OTCYTCTBHE Y yYalllerocs 00s13aTelIbHbIX 3HaHUN U YMEHUI 110 IPOBEPSIeMOI TeMe.

«3» - nomyiieHsl 0osiee 0IHOM OMIMOKY WM JBYX-TPEX HEIOUYETOB B BHIKJIAKAX WU
MporpaMmMe, HO KypCaHT BJajieeT 00s3aTeTbHbIMU YMEHHUSIMU IO MPOBEPAEMOI TeMe.

«4» - paboTa BBINOJIHEHA TOJTHOCTHIO0, HO 000CHOBAHHUS 1IArOB PELICHUS HEIOCTATOUHBI (€CIIH
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CIIeUaIbHBIM OOBEKTOM MPOBEPKH

«5» - paboTa BBINIOJIHEHA TIOJTHOCTBIO, B TEOPETHUECKUX BBIKIIAAKAX U PELICHUSX HET IPOoOeoB
1 Oo1OO0K, B TEKCTE MPOTPaMMBbI HET CHHTAKCHUYECKUX OITMOOK (BO3MOXKHBI OJIHA-/IBE
pa3IMYHbIE HETOYHOCTH, OTICKH, HE SIBIISIOLIUECS CIEICTBUEM HE3HAHUS UM HETIOHUMaHUS
y4eOHOTO MaTepuana

Cnucok ucnoJb3yeMoi JJuTepaTypbl:

1.Teopus u yctporictBo cynna: yueonuk / b.I1. Kopotkos, A.A. Epmios, A.M. bospunos u
Ip.;noj obur. pex. a-pa TexH. Hayk, mpod. C.1O, PazBo3osa. — CII6.: U3naTenbcTBO «ApT-
Okcnpeccy, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

INPAKTUYECKAS PABOTA Ne 8
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Tema: CnenuajbHbIe yCTpPOiicTBa Cy/10B
Lenp npakTH4eCKOro 3aHATHS:
— 3aHSATHE HAIIPABJICHHO HA ()OPMHUPOBAHNE KOMIETECHIUH;
— 3aKperieHue, yriryoleHne TeOPeTUIeCKUX 3HaHUH MPH U3YUYEHHH CBAPHBIX COCIMHEHUIA;
—  pPa3BHUTHE HAaBBIKH CAMOCTOSITENILHON JESITEIBHOCTH MPHU MPOBEACHUH OOIINX HCIIBITAHUI
Ha HENPOHUIAEMOCTh M TIE€PMETUYHOCTb, HAaBBIKOB I10 MCIIOJB30BAaHUI MPUOOPOB H
MHCTPYMEHTOB MaJIOW MEXaHU3alHH.
— (dbopMupoBaHHE KOMIETEHIUH, KOMIIETEHTHOCTEH B COOTBETCTBUU C TPEOOBAHHUSAMHU
@I'0C CIIO, MK ITHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, TIK 2.2, K 17.
— TpebGoBanus Kk pe3yibraTaM 0CBOSHHs yueOHOM aucuutumHbl B cootBeTcTBrr ¢ @I'OC CIIO,
MK I1IHB
OO0y4aromuiics J0DKeH
YMETb:
— IpUMEHTHh HH(pOpMalKIO 00 OCTOWYMBOCTHU CyJHA, TUarpaMMax, ycTpoicTBax
3HATh:
— OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CyTHA
Bpems BbinosiHenusi: 1 akageMuueckuii yac
Conepxanue padoThl, AJITOPUTM BbINOJTHEHU:
K cneyuanwvnovim yempoiicmeam cyooe omuocamces:
-annapenu
-ycmpoiicmea Xpanenus ieca
-nepeso3Ku /0 mpancnopma u m.o.
Cneyuansvnule ycmpoicmea cyooe ¢ 6epmuKaiIbHblM U 20PU3OHMAILHBIM CHOCOOOM
2py3000padomku.
CynoBble JIFOKOBBIE 3aKpBITHS ITPEIHA3HAYEHBI U1 OTKPBIBAHUS U 3aKPhIBAaHUSI IPY30BBIX JIFOKOB
BO BpeMs MOTPy30pa3rpy30UHbIX ONEpalnii Ha TPAaHCHOPTHBIX cyaax. HeooxoaumocTts
YBEJIMUYEHUS TPY30000p0oTa CyJI0B TpeOYeT COKpaIIeHHsI BPEMEHHU Ha MOTPy30pa3rpy304HbIe
onepanuu. KonteltHepusaus rpy30B IPUBOJUT K YBEIMUEHHUIO Pa3MEPOB I'PY30BBIX JIFOKOB,
YTO, B CBOIO OUYEPE/Ib, JIeaeT HEOOXOJUMBIM TPUMEHEHNE MEXaHU3UPOBAHHBIX
MHOTOCEKIIMOHHBIX JTIOKOBBIX 3aKpBITHI. I3BeCTHO 00JIBIIIOE YUCIIO TUIIOB JIFOKOBBIX 3aKPBITHH,
KOTOpbIE MPEBPATUIINCH B CTICLIUATIN3UPOBAHHBIE YCTPOICTBA CYI0B C BEPTUKAIBHBIM CIIOCOOOM
rpy3000pabOTKH.

Puc 15. Annapenv: a - coenaoarowias c /I1l; 6 - yenoeas; é - noaiynogopomnas; 2 -
noeopomuasn

Amnmapens - 3T0 cocTaBHas iatdopma, mpegHa3HaYeHHAS IS Bbe3a Pa3InyHbIX
MallIMH CaMOCTOSITENIbHO WJIM C TIOMOIIBIO CIIEUANbHBIX TiAraueil ¢ Oepera Ha OqHY U3 MalTyo
CymHa U che3fa oOpaTHo. OJHUM KOHIIOM (Bemylled ceKilMed) OHa 3aKkpervieHa Ha CylHe, a
OpyruM (KOHIIEBOM CeKIlMeil) omupaeTcs B pabodeM MOJOKEHHH Ha mpuuyan wiud Oeper. B
MOXOJIHOM TOJIOKEHUU allllapesib NOUTH BepTUKabHA. 110 MecTy yCTaHOBKM Ha Cy[HE ammapent
MOTYT OBITh KOPMOBBIMU U HOCOBBIMH; 10 KOHCTPYKIIHH - OJTHO- U TPEX-CEKIIMOHHBIMHU (CPEIHSs
CEKILIMsI Ha3bIBAETCs BEIOMOM); Mo opueHTauuu otHocuTenbHO JIII - coBmamarommmu ¢ He
(mpomonbHAs OCh ammapenu B pabouem mojoxennu Haxomutcs B Il cynmHa) ¥ yriIoBBIMH
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(mpomosibHast ock - moxa yriaom Kk JI1); MOBOPOTHBIMH UM MOJIYNOBOPOTHBIMHU (puc.l15).

Puc 16. Cxema cyona c 2o0pu3oHmanbHuslm cCROCOO0OM 2pYy3000padomku.
[ToaBecHble mIaTGOpPMBbI CIIy’KaT B OCHOBHOM JUIsI [IEPEBO3KHU JIETKOBBIX aBTOMOOMIIEH U
YBEJIMYUBAIOT MOJIE3HBIN 00bEM BHYTPEHHUX ITOMelleHui cynoB. [Ipu norpyske miardgopma
pacroyiaraeTcs Ha ypoBHE, HEOOXO0IUMOM JJIsl TIOMEIIEHUST TOW HIJIM WHOM KOJIECHOU TEXHHKHU.
[TogbeMHbIe MIAaTPOPMBI MOTYT IPUMEHSTHCS Ha CyJIaX KaK C TOPU30HTAIbHBIM, TaK U C
BEPTUKAIBHBIM CLIOCOOOM Ipy3000pabOTKH, a TaKke Ha KOMOMHHUPOBaHHBIX cyaax. Ha pucynke

16 nzo0OpakeHa cxeMa CyJHa ¢ TOPU30HTAIBHBIM CIIOCOO0M I'Py3000pa0OTKH.

OobopynoBanue:

WNHcTpyMeHTs! 1 pUOOphl MajIol MeXaHU3aluu

TpebGoBanus Kk 0TUETY N0 NPAKTHUYECKOH padoTe:

Kax nmepepacnpenensitorcs Cuitbl O IIep>KaHusl PU TTOTIaIaH|K KOPITyca Cy/IHA Ha BOJTHY?
Kax moxHO n36€xath nporuba nuiam neperunda Kopryca cyJHa U cieMUHra’?

Kpurepun ouenuBanus:

«2» - IOMYIIEHBI CYIIECTBEHHBIE OMMOKH, OKA3aBIUINE, YTO KypCaHT HE BJIaJieeT
00s3aTeNbHBIMU 3HAHUSIMU TI0 TAaHHOM TeMe B MOJHON Mepe; paboTa rmokasaja nojgHoe
OTCYTCTBHE Y yUallerocsi 00s3aTeNIbHbIX 3HAHUW U YMEHHH 110 MMPOBEPSIEMOM TEME.

«3» - nomyieHsl 0osiee 01HOM OMMOKY MM JBYX-TPEX HEIOUETOB B BHIKJIAIKAX WU
MporpaMMe, HO KypCaHT BjajieeT 00s3aTeIbHbIMU YMEHUSIMH IO MPOBEPSIEMOM TeEME.

«4» - paboTa BBINOJIHEHA TIOJTHOCTHIO, HO 0O0CHOBAHHUS 1IArOB PELIECHUS HEIOCTATOUHBI (€CIIH
yMeHHE 000CHOBBIBATh PACCYXKJIEHUS HE SBISIIOCH CIEIMABHBIM 00bEKTOM MPOBEPKU

«5» - paboTa BBINIOJIHEHA TOJTHOCTBIO, B TEOPETHUECKUX BBIKIIAAKAX U PELICHUSX HET IPoOesoB
1 OIMOOK, B TEKCTE MPOTPaMMBbl HET CHHTAKCHUYECKUX OITMOOK (BO3MOXKHBI OJIHA-/IBE
pa3IinyHbIE HETOYHOCTH, OIIUCKH, HE SBJISIFOLIUECS CIIEACTBUEM HE3HAHUS WIIM HETIOHUMAaHHUS
y4eOHOro Marepuaia

CnucoK MCIoJIb3yeMoil JTUTepPaTypbl:

1.Teopus u ycrpoiictBo cynana: yueonuk / b.I1. Kopotkos, A.A. Epmos, A.M. bosipuHoB 1
Ip.;noj obur. pex. a-pa TexH. Hayk, mpod. C.}O, PazBo3osa. — CII6.: U3natenbcTBO «ApT-
Okcmnpecey, 2018. — 452 c. — ISBN 978-5-4391-0352-2.

HNPAKTUYECKAS PABOTA Ne 9

Tema: IIpudaukeHHbIe BLIYUCICHUSA TUI0INAAeH U 00bEMOB
eanb NpakTH4eCKOro 3aHATHS:
— 3aHSATUE HAIIPABJICHHO HAa (OPMHUPOBAHUE KOMIETEHIUH;
— 3aKperieHue, yrilyoieHne TeOpeTHYeCKUX 3HaHUH NPH U3Y4EeHUH CBApHBIX COETMHEHUH;
— pa3BUTHE HABBIKU CAaMOCTOSATEIBHON JEATENTbHOCTH PU NMPOBEACHNUN OOIIMX UCTIBITAHUN
Ha HEMPOHUI[AEMOCTb U F€PMETHYHOCTh, HABBIKOB 110 UCIIOJIb30BaHUIO IPUOOPOB U HHCTPYMEHTOB
MaJION MEXaHU3aLUU.
— (dopMupoBaHHE KOMIETEHIUH, KOMIIETEHTHOCTEH B COOTBETCTBUU C TpeOOBaHUAMHU
@dI'0C CITIO, MK ITIHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, T[IK 2.2, K 11.
— TpeboBanus k pe3ynbraTaM ocBoeHHs yueOHoM aucuumuinibl B cootBeTcTBrM ¢ PI'OC CIIO,
MK I1/IHB
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OOyuaromuiics JI0JKeH
YMETb:
— TpUMEHITHh HHPOPMAIHIO 00 OCTOWYMBOCTHU CyJHA, TUarpaMMax, YCTPOMCTBaxX
3HATh:
— OCHOBHBIE KOHCTPYKTUBHBIC 3JIEMEHTHI CyHA
Bpemsi BbInoJiHeHMsI: 2 aKaIeMUYECKHUX Yaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUS:
Lenp mpakTuuecko pabOTHI COCTOUT B TOM, YTOOBI O3HAKOMHUTH KYpPCAaHTOB C OCHOBHBIMHU
CBOMCTBAMM >KUJIKOCTEH, OCHOBAMH THUIPOCTATUKH, THAPOMEXaHUKU UTCOPUHU KPbLIA, a TAKKE
teopuei nogodus. C 3Toi Lenblo NpeayiaracTcs pelnuTh 3a- Jauu 10 JaHHOU TeEME.
OCHOBHBIMH MEXaHUYCCKIMH CBOWCTBAMH KUIKOCTH SIBIISTFOTCSL:
BecomocTh KUAKOCTH, XapaKTepU3YIOIIAsCS yIETbHBIM BECOM - OTHOIIIEHHEM Beca KHUIAKOCTH P
K 3aHUMaeMOMy 00beMy V,

Y = p/v.
[T1O0THOCTD KUAKOCTH - OTHOIIIEHUE MACCHI )KUKOCTH M K €€ 00BheMy V,
p=mlv.

[ImoTHOCTH W yJENbHBIN BEC CBSI3aHBI MEXK]Ty COOOM 3aBUCUMOCTSIMU Y = pg, TJE J - YCKOPEHHE
cBOGO tHOTO MazeHns, (g = 9,81 m/c?).
[ToBepXHOCTHBIM HATSDKEHHEM Ha3bIBACTCS CBOMCTBO KHUJIKOCTH HCIIBITHIBAThH JIOTIOJHUTEIHLHOE
JaBJIeHHE Ha CBOOOJHON MOBEPXHOCTH MOJ JIEHCTBHEM MOJIEKYJISPHBIX CHJI CLEIJIEHUS. JTO
CBOMCTBO XHIAKOCTH XapakTepU3yeTcs KOAQOUIIMEHTOM MOBEPXHOCTHOTO HATSIKEHUS O.
Bsi3kocTh — COCOGHOCTH KHUJKOCTH OKa3bIBATh COMPOTHUBJICHUE MPU CKOJIb- KCHUH OJHOW €e
YaCTHU OTHOCHUTEIIBHO JIPYTOM.
OcHOBHBIE TOJIOKEHUSI THUAPOMEXaHUKH. JIaMUHApHBII W TypOYJEHTHBIN MOTOKH, ypaBHEHHUE
bepnymnu, ypaBHeHUE HEpa3phIBHOCTH, OCHOBBI TEOPUH MOA00US, SJIEMEHTHI TEOPUH KpbLIA.
OKCIEPUMEHTAIBHOE OIPEICICHUE CONMPOTUBIECHUS BOJbI JBHUKECHUIO
2. KpoMe paccMOTpEHHBIX JTMHEHHBIX M O€3pa3MEPHBIX XapaKTEPUCTHK (OPMBI KOpITyca, CyTHO
(a Tounee noacuctema «Kopiyc u HaaCTpOIKK») XapakTepu3yercss 00beMaMu U IIOMIASIMU.
Bopousmenienue od0nLeMHOE V,M3 — o0BeM MOJBOJHOM YacTH CyJHA CBSI3aH C TJIABHBIMH
pasMepeHrs MU U K03GOUIIMEHTOM 001l TTOJTHOTHI COOTHOIIICHUEM
O6beMHOE BOJIOM3MEILICHUE OIIpeieisieT Bodousmeujenue D, T— maccy cyaHa. Bogousmenienue
paBHO 00BEMHOMY BOJJOU3MEIIEHUIO V, YMHO)KEHHOMY Ha IIJIOTHOCTH BOJIBI P, B KOTOPOH IJ1aBaeT
CYJIHO:
D=p-V(6)
CootHouieHue (6) onpeaenseT Takxke OalaHc CHII Beca U CUJI IOIEP KaHUs, €CIIH YMHOXKHUTh €ro
JIEBYIO U MPABYIO YaCTH Ha YCKOpEHUE CBOOOIHOTO Ma/IeHus g.
I py3osoii pazmep — rpaduk, MOKA3bIBAIOIINNA 3aBUCUMOCTH Bojgou3merieHus D ot ocanku T. Ha
HayaJbHBIX CTAAUIX MPOEKTUPOBAHUS [IPU MaAJIbIX U3MEHEHUSIX OCAJKU MOKHO CUUTATh!

zT

I ——fem-memememegem oo -

- : 8/8gmn

1
Puc. 12 CrpoeEad mo EaTepImEILAM
CTpoeBaﬂ 0 BATCPJIUHUAM — KpHUBasd, IOKa3bIBaroias paclupe€acjI€Hue nnomaneﬁ BaTepJ'II/IHI/Iﬁ

KOpa6J'I$I mo ero BeicoTe. Ha puc. 12 moxka3zaHa CTpOCBaA IO BATCPJIUMHUAM, IMOCTPOCHHAA B
OTHOCUTCIIBHBIX KOOPAWHATAX U NOBCACHHAA 10 KOHCTPYKTHBHOﬁ BaTCPJIMHHUU.
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CTpoeBas 10 LIMAHTOYTaM — KPHBAsi, MOKA3BIBAIOIIAS pacpe/IelIeHHe TUIOIIA/ICH MIAaHTOyTOB
Kopiryca kopabist o ero anuae. Ha puc. 13 mokaszana ctpoeBasi o HIMaHroyTaMm JUist Kopaouis,
MMEIOIIETO IUJIMHIPUYECKYIO BCTaBKY, OyIL00BBIC 00pa30BaHUS HOCOBBIX 0OBOJIOB H TPAHIIEBYIO
KOpMYy (CTpoeBasi MOCTPOEHA B OTHOCHTEIHHBIX KOOPJAUHATAX).

-lf.i.!
]
1
: i
S_ i | -
T : Lsw/(L/2) {Lipw/(L2) | S
<: ot * oL
s : . :
EI
I 0 14
- + H
- S,
Pruc. 13 CrpoeEad Mo NOTAHTOVTAM
Ha puc. 13. oGo3HauyeHbI: PEFT — [IOIaIb [ITIAHTOyTa HAaWOOJIBIIETO CEUYCHHS; S
OTHOCHUTEIbHAS IO Th MOTPY>KEHHOU Y4acTH TpaHIa;
Ligu , Lk — nOnwHA TMUIMHAPUYECKOW BCTaBKM B HOCOBOM M KOPMOBOHM HYacTSIX KOpaoOiis
COOTBETCTBEHHO.

AfOciucca LEeHTPAa BeJIUYMHBI Xc SBJSETCS KOCBEHHOW XapaKTEpUCTUKOW pacmpeseseHus
MTOJIBOAHOTO 0OBbEeMa KopIryca KopabJisi 1o JJTHHE.

ANNJIMKATa HeHTPa BeJUYUHBbI Zc — KOCBEHHO XapaKTepu3yeT paclpeleieHre 00beMOB B
MTOIBOJTHOM YacTH KOPITyca M0 BBICOTE M TECHO CBSI3aHA C OCTOMYMBOCTBIO CyTHA.

ILi1omaas cMOYeHHOM MOBEPXHOCTH €2 —XapaKTEPUCTHUKA, HCIIOJIb3yeMas B pacueTax XOJKOCTH
KopaoJis.

®opma Kopmyca cyJaHa

Puc. 16. M300paxeHne kopryca Cy[Ha Ha TEOPETHYECKOM uepTexe: a — 0ok; b — kopmyc; ¢ —
MOJIYIINPOTa; 1 — KOPIyC HOCOBOM OKOHEYHOCTH; 2 — JMaMETPalIbHas MJIOCKOCTh; 3 — KOPIIyC
KOPMOBOI OKOHEYHOCTHU
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OobopynoBanmue:
WNHcTpymMeHTs! M IpUOOPBI MajIol MeXaHU3aluu

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

Kak nepepacripenenstorcs: CHilbl IO KaHMs TP ONIAAAHUN KOpPITyca CyiHA Ha BOJIHY?
Kak moxHO n36exarh nmporuda wim neperunda Kopryca CyaHa U CJIeMHHTra’?
Kpurepuun onenuBanus:

«2» - OTYIICHBI CYIIECTBEHHBIE OTMOKH, TOKA3aBIINE, YTO KypCaHT HE BIIAJICET 003aTeIbHBIMA
3HaHUSIMH TI0 JIaHHOW TeMe B TIOJIHOM Mepe; paboTa mokasaia MOJHOE OTCYTCTBUE Y y4amerocs
00s13aTEIbHBIX 3HAHUN ¥ YMEHUH 110 TIPOBEPSIEMOM TEME.

«3» - momyieHsl 00Jiee OHOM OMIMOKH WK IBYX-TPEX HEOUETOB B BBIKJIAKaX MIIH IPOTpaMMe,
HO KYpCaHT BJIaIceT 00s13aTEIbHBIMU YMEHUSIMU 110 TIPOBEPSIEMOM TEME.

«4» - paboTa BBINIOJIHEHA TIOJIHOCTHIO, HO OOOCHOBAHMS IIATOB PEIICHHS] HEJOCTATOYHBI (E€Ciu
yMeHHE 000CHOBBIBATh PACCYK/IEHHUS HE SBISIIOCH CIEMATIBHBIM 00BbEKTOM MPOBEPKHU

«5» - paboTa BBINIOJIHEHA MTOJTHOCTHIO, B TEOPETUYECKUX BBIKJIAIKaX U PELIEHUSX HET MpoOesIoB U

OLIMOOK, B TEKCTE MPOTrpaMMbl HET CUHTAKCUYECKUX OLIMOOK (BO3MOKHBI O/IHA-/IBE€ Pa3IMYHbIE
HETOYHOCTH, ONHCKHU, HE SBJSIONIMECS CIIEICTBUEM HE3HaHUS WIM HEMOHUMaHUS y4eOHOTro
Marepuana
CnMcok ucnosb3yemMo JuTepaTypbl:
1.Teopust u ycrpoiictBo cyana: yueOnuk / B.I1. Kopotkos, A.A. Epmos, A.M. bosipuroB u
Ip.;moa o0mi. pen. a-pa texH. Hayk, npod. C.lO, Pa3sozoBa. — CII6.: U3maTenscTBO «ApT-
Okcmpecey, 2018. — 452 ¢. — ISBN 978-5-4391-0352-2.

INPAKTHYECKAS PABOTA Ne 10

Tema: OnpenesieHue KOOPAMHAT LEHTPA THKECTH CyAHA
esb NPaKTHYECKOT0 3aHATHS:
— 3aHSTHE HAIPaBJIEHHO HA (POPMUPOBAHNE KOMIIETECHIINIA;
— 3aKperyieHue, yriyolieHne TeOPeTHUEeCKUX 3HaHUM MPU W3YUYEeHUU CBAPHBIX COCAMHEHMUIA;
— pa3BUTHE HABBIKM CAMOCTOSITENILHON JEATEIbHOCTU NP MPOBEACHUH OOIINX UCIIBITAHUM
Ha HEMPOHUI[AEMOCTh U T€PMETUYHOCTh, HABBIKOB 110 UCIIOJIb30BAHUIO TPUOOPOB M HHCTPYMEHTOB
MaJION MEXaHU3aLUU.
— (dbopMHpoBaHHEe KOMIIETCHLIUH, KOMIIETEHTHOCTEH B COOTBETCTBHH C TpeOOBaHUSAMU
OI'0C CIIO, MK ITT/THB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, I[IK 2.2, K 11.

— TpeboBaHus Kk pe3ysibTaTaM 0CBOCHHS y4eOHOH AuciuIuIHbI B cooTBeTcTBUU ¢ PI'OC CIIO,

MK I1/1HB
OO0y4aromuiics Jo0DKeH

€Th:

— TOpUMEHATHh HH(pOpMaLHIO 00 OCTOWYUBOCTHU CyJHA, TMarpaMMax, yCTpoucTBax
3HATh:

— OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CyTHA
Bpemsi BbInoTHeHHs: 2 akaJeMHUECKUX Jaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUSA:
Pacyer koopauHAT LIEHTpa TSHKECTH Cy/IHA
B mporecce skcrutyaTauy rpy30BbIX CYIOB, JUIS OTpEAeNIeHUs MapaMeTpoB MOCAJKU U pacueTa
OCTOMYMBOCTH, HEOOXOIMMO MaKCUMaJIbHO TOYHO 3HATh MOJIOKEHUE LIEHTpa TsHKECTH cyaHa. J{is
OTpesieNieHus] TapaMeTpoB Mocaiku U auddepeHTa cyaHa HAXOIAT MOJOXKEHHWE €ero LEeHTpa
TSKECTH OTHOCUTENIBHO TIIJIOCKOCTH MUJAEIb-UIMAHIOyTa WM OTHOCHTEIBHO KOPMOBOTO
neprenaukymspa (aft perpendicular) u o6o3Hauaercs cumBojOM — XQ, B 3aBUCUMOCTH OT TOTO
Kakod crmoco0 Hcrmosb3yercss B HHPOpPMAaLUU 00 OCTOHYMBOCTH KOHKPETHOTO CYJIHA.
Jlns pacueTa OCTOMYMBOCTH HEOOXOJMMO 3HATh TOYHOE IOJIOKEHUE IEHTpa TSDKECTH CyAHa
OTHOCHUTEJIbHO OCHOBHOW IUIOCKOCTU WJIM KaK T'OBOPSAT «BO3BBIIIEHHE LIEHTPa TSDKECTH HaJ
ocHOBHOM mmiockocTeio — OIl». ITlonoxkenue 1entpa Tspkectu cyana Hajg OIl o6Go3nawaercs
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CUMBOJIOM — Zg.
Heo0x0auM0 0TMETUTB, YTO 3arpy:KaeMblii Ha CyAHO T'PY3 BBI3BIBAET CMEIICHUE IIEHTPA TSHKECTH
CyJHa BEPTUKAIBHO BHU3 MM BBEPX, B 3aBUCHMOCTU OT TOTO HIKE WJIM BBIIIE LIEHTPA TSKECTH
CyIHa OH HOTPYXKEH.
JU7ist BBIYUCIICHHUS BO3BBIILICHHSI LIEHTPA TSHKECTU CyiHA ZJ UCIOIB3YeTCsl CYMMapHBIA MOMEHT OT
BCEX CTaTel Harpy3KH OTHOCHUTEIBHO OCHOBHOM IIOCKOCTH. CyMMapHBIii MOMEHT 0003HaYaeTcs
CUMBOJIOM Mz.
MOMEHT KaxJ0i CTaTbu HAarpy3kd HAaXOJMTCS YMHOXXEHHEM €€ Beca Ha IIie4o, T. €. Ha
BO3BBIICHHE  IIGHTpa  TSHKECTH  CTaThbM  HArpy3Kd  HaJ  OCHOBHOM  IUIOCKOCTBIO.
CymMapubIii MOMEHT MZ HaxoAMTCS MyTeM CIIO)KEHUS MOMEHTOB BCEX TPY30B U 3aIlacos,
BKJTIOYasi MOMEHT TIOPO’KHETo cyaHa. Bo3BbIlIeHne eHTpa TsHKEeCTH ZQ BBIYHCISACTCS JISIEHUEM
00I1ero MOMEHTa Ha BECOBOE BOJJOM3MEIIIEHUE CYIHA 10 hopMyIIe:
M.

4 rpe,
Zg — BosBblienue nenTpa Tshxectu cyaHa Hag OIT.
Mz — CymmapHssblit MOMeHT oTHOcuTensHO OIN.

4 __ BojousMelleHue CyHa B TOHHAX.
JIi1st pacdeToB MOCaIKU CyIHAa HEOOXOIMMO 3HATh MOJIOKEHHUE [IEHTPA TSHKECTH CyaHa — XJ
OTHOCHTEINIEHO TDIOCKOCTH MH/JIENb-TIITAHTOYTa UK OTHOCUTEIHFHO KOPMOBOTO MEPIICHNKYIISPA.
CymMmMapHbIii MOMEHT MX TOTydaroT MyTeM CII0KEHUS MOMEHTOB OTACIBHBIX CTaTel Harpy3Ku
OTHOCHTEIIEHO TUIOCKOCTH MHJIEITB-TIITAHTOyTa WM KOPMOBOTO MEPIICHANKYIISPA.
[Tpu 5TOM, HEOOXOAMMO IPHHUMATH BO BHUMAHHUE CIIETYIOIIE ITPABHIA;
Ecnu yenmp msscecmu cmamovi Hazpy3Ku HAX0OUMCSL 8 HOC O MUOENb-WNAH20YMA, MO MOMEHM
Om 3mMol cmamvi HASPy3KU yuumvleaemcs co 3Hakom «+y». To ecmv npakmuyecku noboe
nepemeujerue Ui npuem epy3d, Ui 3anaco8 8 HoC On NIOCKOCMU MUOEIb-WNAH20YMA BbI3bLEAe
usmeneHue ougpgpepenma na Hoc.
Ecnu yenmp msicecmu cmamvu Haepy3Ku HAXO0OUMCL 8 KOPMY OM MUOETb-WNAH2OYMd, MO
MOMEHM Om MO CIMAMblU HA2PY3KU YUUMbIBAEMCs CO 3HAKOM «-». To ecmb npakmuuecku 11060e
nepemewjenue uiyu npuem epy3d, Uiu 3anacog8 6 Kopmy Om NIOCKOCMU MUOelb-UNAH20YmMd
8bl3bl8ACM U3MEHEHUe OupGepernma Ha KOpM).
[Touemy moutu? IloromMy 4TO CymHO M3MeEHseT MUPQPEPEHT OTHOCHTEIBHO IIEHTPA TSDKECTH
JCWCTBYIOIIECH BaTepPIIMHUM, a HE OTHOCUTEIIFHO IUIOCKOCTH MUICb-1nanroyra. O6 stom Oyner
CKa3aHO TPU PACCMOTPEHHH TTOJIOKEHUS LIEHTPA TSHKECTH JCUCTBYoIEH BaTepinanu. Ceiiuac xe

g

OTPaHUIUMCS TOJIBKO YIIOMHHaHUEM 00 ATOM.
3nayeHne XQ MOJIy4aroT JEICHHUEM CyMMapHOro MoMmMeHTa MX Ha BecoBO€ BOJOHM3MEIICHHE IO
dhopmyie:
M.
x, =3
>l

rac, Xg — Ilonoxenue LHEHTPpa TsKECTU CyYAHA OTHOCUTCIIbHO IINIOCKOCTHU MUCIIb-IIITaHI'OYyTa
HJIKM KOPMOBOTO MEPIICHAUKYIIAPA Mx — CYMMapHBIﬁ MOMEHT cTaTel Harpy3ku OTHOCHUTCIIBHO
IIOCKOCTHU MUACIIb-IIIIAHI'0YyTa NI KOPMOBOTO IIEPIICHAUKYIIAPA. 4__ Bopousmemienue
CyJHa B TOHHAX..

ITonoxenue LHEHTpPAa TAKCCTU OTHOCUTCIIBHO I[H paCCUYUTBIBACTCA 110 (bOpMy.]'ICZ

3aoaua Nel: Ha cynue BonousmenienueM 7750 ToHH u Zg = 6,65 MeTpa, cyJOBOH cTpesoi Juis
TSKEI0BECOB NMOAHUIN rpy3 BecoM 100 T. Haxoxdmuiics B Tprome cyaHa. LlenTp TsbkecTu rpysa
1o noasema 3,0 M. Hal OCHOBHOMW IUIOCKOCTBIO. BBIYMCINTB CMELICHNE LIEHTPA TSHKECTH CyJHa,
€CIIM HOK CTpeJibl PacIioyIo’KEH Ha BBICOTE 25 METPOB OT OCHOBHOM IIOCKOCTH, a Takke OOKOBOE
CMeEIlEHHE TTOCTIe TOBOPOTa CTpesbl Ha 14 MeTpoB B CTOpOHY JieBoro 6opra ot II.

1. BBIUMCIIAIOT pacCTOSIHUE MEKy HOKOM CTPEJIBI U LIEHTPOM TSKECTH Ipy3a:



58

1=25-3,0=22wm.
2. 3aTeM pacCUUTHIBAIOT CMELICHHUE II. T. [0 BEPTUKAIH 0Zg:
, % x )’
L
i A 7750
3. Haxonst BO3BBIIIEHHE IIEHTPA TSYKECTH CyJIHA HaJ OCHOBHOM IJIOCKOCTHIO IOCIE MOAbEMA
rpysa:
Zg = 6,65+ 0,28 = 6,93 m.
4. BBIYHUCIAIOT CMEIICHHUE IEHTPA TSHKECTH OT JUaMEeTPaIbHON MII0CKOCTH cyaHa — JII1:
, % *x 1.
I L
- A 7750
CMmenieHne LEHTpa TSDKECTU CylHA OT JUaMeTpalbHOM IIOCKOCTH B CTOPOHY JIEBOro OopTa
cocTaBUT 18 caHTUMETPOB.

O6opynoBanmue:
WNHcTpymMeHTs! 1 prOOphl MajIol MeXaHU3aluu

TpebGoBanus Kk 0TUETY N0 NPAKTHUYECKOH padoTe:

Kak nepepacrnpenensitorcst CHilbl oA KaHMs IPY MONIAAAHUN KOpPITyca CyiHa Ha BOJIHY?
Kax moxxHO n36exath nporuba uiam nepernda Kopryca CyHa U cieMuHra?
Kpurtepun oueHuBanus:

«2» - TONyIIEeHbI CYIIECTBEHHBIE OLITNOKH, TOKA3aBIIHNE, YTO KYPCAHT HE BJIaJieeT 00s3aTeIbHBIMU
3HaHMUSIMH IO JAHHOM TeMe B IMOJIHOM Mepe; paboTa moka3aia MOJIHOE OTCYTCTBHE Y y4allerocs
00s3aTeNbHBIX 3HAHUN U YMEHHH 110 POBEPSIEMOM TEME.

«3» - gomyieHsl 6oJiee OHON OIIMOKH UITH IBYX-TPEX HEI0UETOB B BBIKJIAIKaX WIH IPOTpaMMme,
HO KypCaHT BJIafieeT 00s13aTeIbHBIMU YMEHHUSIMH 110 TIPOBEPSIEMOM TEME.

«4» - paboTa BBINOJIHEHA MMOJIHOCTHIO, HO OOOCHOBAHUS LIATOB PEIICHUS HEIOCTATOYHBI (eciIu
yMeHHE 000CHOBBIBATh PACCYKJIEHUS HE SIBJSUIOCH CIIEIMAIbHBIM 00BbEKTOM ITPOBEPKU

«5» - paboTa BBITIOJIHEHA MTOJTHOCTHIO, B TEOPETUYECKUX BBIKIIAJAKaX U PELICHUSX HET MpoOesIoB U

OLIMOOK, B TEKCTE MPOTrpaMMbl HET CHHTAKCUYECKHX OLIMOOK (BO3MOKHBI OJIHA-/IBE Pa3IUYHbIC
HETOYHOCTH, OMHCKH, HE SBJSIONIMECS CIEACTBUEM HE3HAHMs HJIM HEMOHUMaHUS y4eOHOTo
Marepuana
CnucoK MCIoJIb3yeMoi JTUTePaTypbl:
1.Teopusst u ycrpoiictBo cyana: yueOnuk / B.I1. Koporkos, A.A. Epmos, A.M. bosipuHoB u
Ip.;moj o0mi. pex. a-pa TexH. Hayk, npod. C.JO, Pa3sozoBa. — CII6.: U3nmaTenbcTBO «ApT-
Okcnpeccy, 2018. —452 c. — ISBN 978-5-4391-0352-2.

ITPAKTHYECKAS PABOTA Ne 11

Tema: 3anac nnaBy4yecru. I'py3oBas mapka
eanb NpakTH4eCKOro 3aHATHS:
— 3aHSATHE HAIIPAaBJICHHO HAa (OPMHUPOBAHUE KOMIETECHIUH;
— 3aKperuieHue, yrilyoieHne TeOpeTHYeCKUX 3HaHUHM MPU U3YUYEHHH CBApPHBIX COCMHEHUM;
— pa3BUTHE HABBIKK CAMOCTOATENIBbHOM NEesITeIbHOCTH IPU IPOBEICHUH OOIIMX UCIIBITAaHUHI
Ha HEMPOHUIIAEMOCTh ¥ F€PMETHYHOCTh, HABBIKOB I10 UCIIOJIb30BaHUIO IPUOOPOB U
MHCTPYMEHTOB MaJIO MEXaHU3alLlMH.
— (dbopMupoBaHHE KOMIETEHIMI, KOMIIETEHTHOCTEH B COOTBETCTBUU C TPEeOOBAHUSAMU
@dI'0C CITIO, MK ITIHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, T[IK 2.2, K 11.
— TpeboBanus k pe3ynbraTaM ocBoeHHs yueOHoM aucuumuinHbl B cootBeTcTBUM ¢ PI'OC CIIO,
MK ITIIHB
OOyuaromuiics T0JKEeH
€Th:
— TPUMEHATHh HHPOPMALIMIO 00 OCTOHYHUBOCTHU CY/IHA, AUArpaMMaXx, YCTPOHCTBaxX
3HaTh:
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— OCHOBHBIE KOHCTPYKTHBHBIE JIEMEHTHI Cy/IHA
Bpemsi BbInoTHeHNs: 2 akaJeMUUECKUX yaca
Coaepixkanue padoThl, AJITOPUTM BbINIOJIHEHHSA:
3anac njaaBy4ecTH Cy/Ha.
st oGecriedenns 6€30MaCHOCTH IIABAHUS CYIHO JIOJKHO 00J1a/1aTh OMpeaeIeHHON
MOTEHIMAJIBLHOMN IJIaBY4YECTHIO - 3allaCOM IVIaBY4YeCTH, XapaKTePU3yeMON BETMUNHOMN
HEIPOHUIIAEMOT0 JUIsl BOJbI 00beMa KOpITyca, paclooKEHHOIO BbIIIE ACHCTBYIOIEH
BaTepiauHUU. ECiin HEMPOHUIIAEMBI /17151 BOJBI HAZABOAHBIM 00bEM KOpITyca 0003HAYUTH Yepes
VH, TO OTHOCUTENbHBIN 3aac IJIABYYECTH BBIPA3UTCS] OTHOILIEHUEM:

A=(Vu/V)x100%
OTHOcUTENbHBIN 3aI1ac MJIABYYECTH Pa3InyeH y CYJ0B pPa3HbIX TUIIOB U COCTABIISAET: s
MaCCaXUPCKUX CcyA0B - okoJio 80 %, cyxorpy3os - 25 - 50 % u Tankepos - 15 - 25 %.
Onpenesnenue 3anaca nJjaBy4ecTu.
IInaByuyecThI0 — Ha3bIBAIOT CIOCOOHOCTH CY/HA IJIaBaTh Ha BOJE WJIU O] BOJIOH B
OTIPE/IEIEHHOM I10JIOKEHUH OTHOCUTENILHO TOPU30HTA BOJIbI, HECS HAa ce0e ONpeIeIEeHHOe
KOJIMYECTBO TPY30B.
ITocagkoi cyaHa — HA3bIBAETCS MTOJIOKEHUE CYJIHA [0 OTHOLIEHHUIO K IOBEPXHOCTH BOJIBI.
Ha cynHo, cB060AHO IU1aBarollee Ha CIIOKOMHON BOJE, JEMCTBYIOT paclpe/IeIeHHbIE CUITBI JIBYX
BUJIOB — CUJIbL 6€Cd VI CUIbL 2UOPOCHAMUYECKO20 0A6IEHUA 600bl HA NOZPYHCEHHYIO
(CMOYCHHYIO) HAPYHCHYIO NOBEPXHOCHLD.
Kaxxnast u3 ykazaHHBIX pa3HOBUIHOCTEN CUII HPUBOOUMCA K 66PMUKATNbHOU
PasHnooelicmeayrouiell, IpuyeM HalrpaBjieHHe 00euX pasHoOeiicmayrouux BCeraa
npPOmMuEOno0I0MCcHOe.

Pasnooeiicmeyrowan cuna Beca G Ha3bIBaCTCS CUNOU 6eca U TIPUIIOKEHA B HeHMPe MAHCECU
(IT) cynua.

PaBHoaelcTBYOIIAS CUIT 2uOpocmamuyiecko2o oasnenusn BoJbl (C) Ha3bIBACTCS CUNOU
nooodeprcanusa Wi CUi0i naasyuecmu.

CornacHo 3akony Apxumeoa, cuia 1jIaBy4deCTU PAeHa éecy 00bl 6 00beme, blmeCHEHHOM
nocpyscennou yacmoio cyona. Jlunua nevictsus sceraa npoxooum uepes LT nozpyscennozo
00vema, KOTOPbIN HA3bIBACTCS YeHmpom eeauuunst (1B).

PaBHoBecue cBOOOIHO MIIABAIOIIETO CY/IHA CYIIECTBYET, €CIIM OAHOBPEMEHHO BBIMOIHSIIOTCS
JIBA YCIIOBHSI:

1. Cuna nnaBydecTy paBHa 110 BEJIMYMHE CUIIE BECA CY/IHA;

2. IIB v LIT cynna pacnoJiaratoTcsi Ha OJIHOM BEPTUKAIBLHOUN TMHUMU.

VYcnoBue paBHOBECHUS Cy/IHA BBIPAXKAETCS B CIEAYIOLIEM YPAaBHEHUHU

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

D — Bec cyana (BecoBoe BogousmeleHue), kH;

v (ramma) — Bec 1 M® Boapbl, kH;

V — 00beM NoIBOAHOM YacTu cyaHa (00beMHOE BOJAOU3MEIIEHUE), M>;
Xg — orcrosinue LT OT MII0CKOCTH MUAEIS, M;
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Xc¢ — orcrosinue IIB OT MIOCKOCTH MUJICIIS, M.

B 3aBucumoctu ot naomuocmu 600w, B KOTOPO IIIaBa€T CyJIHO, €0 00bEeMHOE

6000U3MeU eHUE MOMNCEM USMEHUMBCA, XOTS Macca CyJJHa ocmaemca noCmoAHHou. B
npecHoll 600de, TNIOTHOCTb KOTOPOU OJIM3Ka K eOuHuye, 1Jid NoAiepKaHusl Cy/IHa OnpeoeieHHOl
Maccwol TpedyeTcs OONBITUN noZpyHCeHHbLIL 00bem V, 4eM B ColeHOoll 600¢e, N1ONMHOCHLb
KoTopoii koseonercst ot P = 1,010 — 1,015 m/m* ¢ banmuiickom mope 0o 1,023 — 1,028 m/m’ ¢
OKeaHe.

3HaHKE TIABHBIX Pa3MEpPeHHI CyTHA U eT0 KO3 (DUIIMEHTOB O3BOJISICT KAITUTAHY BBIMIOJHHUTH
HEKOTOPBIC AIEMEHTAPHBIC PACUETOB MPUOIKEHHBIX 3HAYCHHU I BOIOM3MEIIICHHUSI, a TAKXKE
W3MCHCHHS OCAJIKH MIPH IMPUEME TPy3a OTHOCUTEITHHO HEOOIBIION BEITNIMHEI.

BrecHeHHbII MOIBOHOM YaCThI0 00BEM BOJIBI (M?) HA3bIBACTCSA — 00BEMHbBIM

6000u3Meu eHUueM.

V=0LBT. M

I'ne:

- 0 (neabTa) — K03 PULKMEHT 00IIeH MOJHOTHI (BOAOU3MEIIEHNS ), BbIPa’KAIOIIUI OTHOILIEHUE
00BEMHOT0 BOJIOU3MEIIICHUS CYIHA K 00beMYy MapalijiesieuIeia CO CTOpOHAMH, PABHBIMU
JUTMHE, IIUPUHE, 0CAJIKE CY/IHA, 3HAUCHHUE O JJI PA3TUYHBIX TUIIOB CY/I0B TPUHUMAETCS 110
CIIPaBOYHBIM JAHHBIM;

- L, B, T — mmna, mmpuHa, ocajka CyaHa.

Jly1st TOro, YTOOBI BEIYUCIUTE BOJOU3MEIIECHUE CYHA TI0 €T0 TEOPETUUECKOMY YEPTEKY, HYKHO
oTpeeauTh 00BEM MOABOTHON YaCTH KOPITyca.

TouHbli 00beM MOABOAHON YACTH CYAHA U3-32 KPUBU3HBL O0pma cyOHa, KaK IPaBUIIO, He
yoaemcsa. B Teopun cyHa ISl onpedeenHus 00bemMHo20 6000u3mMenieHusa CyJiHa, a TaKxKe JUis
BBIYUCIICHUS NI0U4A0CH KPUBOJIUHEUHBIX hucyp Yalle BCEro MPUOIMIKEHHBIM TPUEMOM —
npasuIom mpaneyuil.
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[Inomanb nonoeunsl winanzoyma paBHa cymme niaouiadeii 6cex mpaneyuil.

OpauHATBI 7151 KOXKI0TO WinaH20yma MOTYT U3MEPSThCS Kak B pealibHOM MaciiTade, Tak U B
€ro MPOEKUHUAX JUIsl pa3IUYHbIX MOJeNIe. AHATOTHYHO CUUTBHIBAIOT Opyzue naouiaou u oovemol
CyOHa.

H3mepenue 3anaca njiaBy4ecTu.

3anac nmiiaBy4yecTH OObIUHO BBIPAKACTCS B HPOUEHMAX OT 86000U3MEULEHUSA CYOHA C NOTTHBIM
2py30M, T. €. SIBIISICTCS. OMHOCUM EJIbHbIM 3ANACOM NAAGYUECHIU.

Ecnu HenmpoHuaeMblii U1 BOABI HAO8OOHBLIL 00bem Kopnyca 0003HauuTh uepe3 — Vi, 1o
OMHOCUmMENbHBLIL 3anac n1agy4ecmu BbIPa3UTCs OTHOLLICHUEM:

A =(VH/ V) x100%

OTHOCUTENBHBIN 3allac MIIABYYECTH PA3JIMYEH Y CYJ0OB Pa3HbIX TUIIOB U COCTABIISET:

- IS MACCAXKMPCKHUX CyI0B - <80%;

- cyxorpy3oB — 25 — 50%o;

- TaHKepoB — 15 — 25%.

CoxpaHeHue 3amnaca MjaaBy4ecTd U €ro KOHCTPYKTUBHOE 00eCTiedeHHe UMEIOT KU3HEHHO —
Ba)KHOE 3HAUEHUE /IS TI0O0TO Cy/IHA.

JlocTaTouHBIi 3amac MiIaBy4ecTy B MPOLECC MPOSKTUPOBAHUS U MIOCTPONKU CyHA IOCTUTAETCs
PAIOM KOHCTPYKTHBHBIX MEPOIPHUSIITHIA, K YHUCITY KOTOPHIX OTHOCHTCS:

- obecrieueHmne TOCTaTOYHON BBICOTHI HAIBOJTHOTO OOpTa;
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- YCTPOMCTBO BOJOHEIPOHULIAEMBIX 3aKPBITUHI U pa3/Ie]I€HUE CyIHA HA OTCEKU IIPOYHBIMU
BOJIOHETIPOHUIIAEMBIMH NIEPEOOPKaMH U TaTy0aMHu.

IIpu oTCyTCTBUYM NOCIEAHUX, JIIO00€ MOBPEXKICHHUE [10ABOJHON YaCTHU KOpPILyca CyAHA MOXKET
IPUBECTHU K IIOJIHOM MOTEpE 3araca IUIaBy4eCTH U THOEIH Cy/IHA. 3aI1ac IUIaBy4eCTH B 3TOM
Cllydae KOHCTPYKTHBHO HE OOECIICYEH.

I'PY30BAA MAPKA

Yro0b1 n30eKaTh MEpErpy3Ku CyIHA MIPU IKCIUTyaTaI[lH, YCTAHOBICHHOE 3HAYCHHUE HAIBOIHOTO
O6opTa GUKCUPYIOT ITyTEM HAHECEHHS Ha KaXJIOM OOPTY CyaHa IPY30BOil MapPKH, COCTOSIIEH U3
nayOHOM JTMHNM, 3HaKa TPY30BOM MapKu M MapoK, IMPIMEHSEMBIX CO 3HAKOM TPY30BOI MapKH.
Pazniuaior 00BIYHYIO MEXTYHAPOIHYIO TPY30BYIO MapKy U CIIEIUAIBHBIC TPY30BbIe MapKH,
KOTOPBIE HAHOCAT Ha OOPT HEKOTOPHIX CYZ0B IOMUMO OOBIYHBIX MapOK (JIECOBO3HI,
MacCaKUPCKUE CyJia 3arpaH. MJIaBaHus) WK B3aMEH HUX (HaJIMBHBIE Cy/a, MOPCKHE Cyia
BHYTpPEHHET 0 Iu1aBaHus). [ py30Basi Mapka UMeeT CIeAYIOLINI BUA:

rlﬂ MG
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B MexnyHapoIHyr0 Tpy30BYIO MApKy BXOJHT CIEAYIOIMMM pax Mapok: 1. JleTHsiss rpy3oBas
mapka JI (S - summer) - MUHUMAaTBHBINA HaBOIHBIN OOPT TSl JIETHETO IJIaBaHHs CyIHA B
MOpCKO# Bojie. 2. 3ummsis - 3 (W - Winter) - 3uMHUI HaJJBOHBINH OOPT, KOTOPBIN MOJTyIatOT
yBEIUYCHUEM JIETHETO Ha 1/48 neTHel ocanku. 3. 3UMHsIS rpy30Basi MapKa Uil CeBepHOii
Ataantuku - 3CA (WNA - winter north atlantic). ¥V cynos anunoi 6onee 100,5 m aToT
MHUHHUMAaJIBHBIA OOPT COBMAZAECT C HOPMAJIBHBIM 3UMHUM. Y CynoB naitHoit meHee 100,5 M oH
yBenuueH Ha 50 MM, T.K. YCIIOBHUS IJIaBaHUS Cy/I0B CPAaBHUTENILHO MaJIbIX pa3MepoB Ooiiee
msokensie. 4. Tponuueckas - T (T- tropical) - moyuena myreM yMeHBIIIEHHUS JIETHETO
HaJBOHOTO O0pTa Ha 1/48 metHel ocanku. 5. I'py3oBasi Mapka aJsi npecHoi BoabI - [1 (F -
fresh water) - mososkeHne 3TOM MapKH MO BBICOTE OMPEAEISICTCS BEIYMTAHUEM U3 JIETHETO
HAJBOJHOTO OOpTa 3HAYCHUS U3MEHEHHSI OCAJIKH Cy/IHA IIPU MEPEX0I€ U3 MOPCKOM BOJbBI B
npecuyro. 6. Tponuueckast Mmapka jus npecuoii Boawl - TIT (TF - tropical fresh water) - ee
MOJIy4alOT YMEHBIIEHUEM TPOITUYECKOIO HAJBOIHOTO OOpTa Ha BEIMYMHY U3MEHEHUS OCaTKU
IpH Tiepexo/ie u3 cojieHol B mpecHyro. byksel P C Ha Mmapke o6o3navarot - peructp CCCP. [lns
JIECOBO30B CYIIECTBYET CHEIMalIbHAs JIeCHasl TPY30Basi MapKa, KOTOpasi HAHOCUTCS JieBee
3HaKa rpy3oBoi Mapku. OHa yMeHbIIaeT HaABOAHBII OOPT, T.K. JIEC MIPUAAET CYyTHY
JOTIOTHUTENBHYIO TaBydecTb. [laccaxkupckue mapku obo3nauarores nutepamu Cl, C2, C3 u
T.J., PACTIOJIOKEHBI EPIICHIUKYIIPHO BEPTUKAIBHOMN JIMHUU B KOpMy. CylliecTByeT
crielraibHas Tpy30Bas MapKa Juis CyJI0B BHyTpeHHero miaBanus. OHa UMeeT BU/I:

Nardeiad pnte?

Ha3nauenne MUHUMAaILHOTO HAJIBOJAHOTO OOPTa ATUX CYJIOB 3aBHCUT OT paifOHa IJIaBaHUs ITHX
cynos. Cynam, COBEpILAIOINM MEXIYHAPOIHBIE PEMCHI, PETUCTPOM BBIAAECTCA "MEXIYHAPOAHOE
CBUJETEIBCTBO O TPY30BOI Mapke", KOTOPOE COCTABIAETCS Ha PYCCKOM M aHTJIMHCKOM SI3bIKaX.
ITocankoii Ha3pIBaeTCs MOJIOKEHHUE Cy[JTHA OTHOCUTEIBHO MOBEPXHOCTU BO/bI. CyIqHO, KaKk
TBEPJIO€ TEJIO, UMEET 3 CTENEHU CBOOO b OTHOCUTEIHHO MOBEPXHOCTH (IIIOCKOCTH) BOJIBI.
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[ToaToMy mocanKy CyaHa TOJDKHBI ONpeaesiaTh 3 mapamerpa. OOBIYHO HCIIONb3YIOTCS
CJIEYIOIME BApUAHTHI IapaMeTPOB:

a) ocazika HocoM: (T4), ocamka kopmoii (Tk) )Ou yron kpena

(ocanka HOCOM — 3ariay0OJeHHe HOca, 0Ca/ika KOPMOM — 3ariay0iaeHne KOPMBI, YroJl KpeHa— yroj
HAKJIOHEHMSI Cy/IHA B IIONIEPEYHOM TIOCKOCTH);

0) ocaaka Ha muzene (Ty), )v), yron nuddepenta (Oyron kpena (

i muddepert (d= Ty- Tx). Yron nuddepenrta — yroa HaKIOHEHUS CYHA B =\IIPOJIOJILHOM
riockoctu - d/L/
Jughgpepenm na noc u kpen na npaewtit 6opm cuumarom noaoxcumenvuvimu. Bapuanmur
nocaoku cyoua:

a) CYZIHO C KpeHOM U Ju(depeHToM;

0) = OcynHO cuauT TpsMo 1 Ha poBHEIHA Kb ( = d = 0);y0,

B) OcyaHo cuaut npsimo, Ho ¢ auddepentom ( =0);

') CYJHO CHJIUT Ha POBHBIN KWk, HO ¢ KpeHOM =d = 0).y(

Ocanku cyiHa OIPENEIIsIoT 10 MapKaM 0Ca/I0K, KOTOpPbIe HAHOCST Ha IIPaBOM M JIEBOM OopTax
CyJHa B HOCY, KOpME U Ha MUJIeJie, KaK MOKHO OJIMDKE K MEePHEeHIUKYIIIpaM U MUJEIIO CyJHa
COOTBETCTBEHHO (puc.5.).

Od6opynoBanmue:

WNHcTpymMeHTs! 1 puOOphl Majiol MeXaHU3aluu

TpedoBanus k 0T4ETY 10 NPAKTHYECKO# padoTe:

Kak nepepacrpenensitorcsi CHIIbl O KaHUsI IIPH MTONAAaHUN KOPITyca Cy/IHa Ha BOJHY?
Kax moxHO n36€xath nporuba uiam nepernda Kopiryca Cy/iHa U cJeMuHTra?

Kpurepun oueHuBanus:

«2» - OMYIIEHBI CYIIECTBEHHBIE OMMOKH, TOKA3aBIINE, YTO KypCaHT HE BJIaJieeT
00s3aTeNbHBIMU 3HAHUSIMU 110 TAaHHOM TeMe B MOJHON Mepe; paboTa rmokasaja MnojgHoe
OTCYTCTBHE Y yUallerocsi 00s3aTeNIbHbIX 3HAHUW U YMEHUM 110 TTPOBEPSIEMOM TEME.

«3» - nomyieHsl 0osiee 0IHOM OMMOKY MM JABYX-TPEX HEIOUYETOB B BHIKJIAIKAX WU
MporpaMmMe, HO KypCaHT BjajieeT 00s3aTeIbHbIMU YMEHUSIMH IO POBEPIEMOM TeMe.

«4» - paboTa BBINIOJIHEHA TTOJTHOCTHIO, HO 000CHOBAHHUS 11ar0B PELIeHUs] HEOCTATOYHBI (E€CTH
yMeHHE 000CHOBBIBATh PACCYXKJICHUS HE SIBJISUIOCH CTIeUaIbHBIM OOBEKTOM MPOBEPKH

«5» - paboTa BBINIOJIHEHA TIOJTHOCTBIO, B TEOPETUUECKUX BBIKIIAAKAX U PELIEHUSX HET IPpoOesoB
1 O1MOOK, B TEKCTE MPOTPaMMBbl HET CHHTAKCHUYECKUX OITMOOK (BO3MOXKHBI OJTHA-/IBE
pa3IMYHbIe HETOYHOCTH, OTICKH, HE SIBIISIOLIUECS CIeICTBUEM HE3HAHUS WM HETOHUMAHUS
y4yeOHOro Marepuana

CnucoK MCIoJIb3yeMoil JTUTePaTyphl:

1.Teopus u ycrpoiictBo cyana: yueonuk / b.I1. Kopotkos, A.A. Epmos, A.M. bosipuHoB 1
Ip.;IoJ1 o011, pen. A-pa TexH. Hayk, pod. C.1O, Pa3zBozosa. — CII6.: U3parenbcTBO «ApT-
Okcmnpecey, 2018. —452 c. — ISBN 978-5-4391-0352-2.

INPAKTHYECKAS PABOTA Ne 12

Tema: U3MeHeHHe MONEPEYHON OCTOHYHMBOCTH NIPH BEPTHKAJIbHOM IIepPeMEICHHH IPy3a.
HN3menenne nonepevyHo 0CTOMNYMBOCTH NIPH U3MEHEHNH HATPY3KH CY/IHA
eanb NpakTH4eCKOro 3aHATHS:
— 3aHSATHE HAIIPAaBJIEHHO HAa (OPMHUPOBAHNE KOMIETEHIUH;
— 3aKperieHue, yriyOjIeHne TeOpeTHYeCKUX 3HaHUHM NPH U3YUYEHHH CBApHBIX COCMHEHUM;
— pa3BUTHE HABBIKK CAMOCTOATENBHOM NeSITeIbHOCTH IPU MPOBEIEHUH OOIIMX HCIIBITaHUHI
Ha HEMPOHUIIAEMOCTh U T€PMETHYHOCTh, HABBIKOB 10 UCIOJIb30BaHUIO PUOOPOB U
MHCTPYMEHTOB MaJOWd MEeXaHU3alUu1
— (dbopMupoBaHHE KOMIETEHIMI, KOMIIETEHTHOCTEHl B COOTBETCTBUU C TPeOOBAHUSAMHU
@®I'0C CITIO, MK ITIHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, T[IK 2.2, K 11.
— TpeboBanus k pe3ynbraTaM 0CBOeHUs yueOHoM qucuumuinabl B cootBercTBrM ¢ PI'OC CIIO,
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MK IT/IHB
OOyuaromuiics JI0JKeH
YMETh:

— TPUMEHATHh UHPOPMALIMIO 00 OCTOHYHMBOCTHU CY/HA, AUATPAMMaX, YCTPOHCTBaxX
3HATh:

— OCHOBHBIC KOHCTPYKTHUBHBIC 3JICMCHTLI Cy/IHaA
Bpemsi BbITIOTHEHHS: 2 aKaJCMHUYECKUX Jaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUS:
Llenpro JaHHOM paOOTHI SIBJIICTCS MOJTy4eHUE 00yJaIOIIMMUCS OOIIHUX CBEICHUN 00
OCTOHYHMBOCTH CY/IOB H METOJIUKE €€ KOHTPOJIS B TIPOIECCE IKCILTyaTaI[uu Cya0B. [loMumo
3TOro, KypCaHTbl (CTYIEHTBI) IOJKHBI HAYYUThCS PACCUMTHIBATH MOCAAKY CyIHA IpU
MEPEMEIIEHUH WU PUEME TPY30B Ha CYIHO.

3HaKOMSICh C TEMOM, HE0OXOJUMO MOBTOPUTH ONPEEIIEHNE CTATUYECKUX MOMEHTOB U MOMEHTOB
MHEPLUMH MI0CKUX Guryp, mudpdepeHunpoBanue GyHKINNA, ONpeesieHue LIEHTPa TSHKECTH
CUCTEMBI TeJl, KOTJIa OJTHO U3 HUX MepeMeIlaeTcsl B KaKOM-I100 HalpaBiIeHUH, U BpalleHUe Tela
BOKPYT OCH.

OCTOMYMBOCTHIO Ha3bIBA€TCS CIIOCOOHOCTh CyJHA MPOTUBOICHCTBOBATh CHUJIAM,0TKJIOHSIOIINM
€ro OT MOJIO’KEHHUSI PABHOBECHS, U BO3BPAILATHCS B IEPBOHAYATIBHOE MOJI0KEHHE PAaBHOBECHS
MOCJIe MPEeKpaIeHus AeUCTBUS 3TUX cuil. OCTOMYMBOCTD Cy/IHa MEHSIETCS C YBEIMUEHUEM YrIiia
HAKJIOHEHMSI ¥ IPU HEKOTOPOM €0 3HaYeHHH MOJIHOCThIO yTpaunBaercs. [IpunsTOo paznuuaTh
OCTOMYMBOCTH CyJHA MPHU MaJIbIX yriaxX HaKJIOHEHHUs (Ha4yaJbHYI0 OCTOWYMBOCTD) U
OCTOMYMBOCTH Ha OOJIBIINX yIJIaX HAaKJIOHEHUs. B 3aBHCHUMOCTH OT HampaBieHU HAKIOHEHUS
Cy/IHa U3y4YalOTIOMEPEYHYIO OCTOMYHUBOCTh U TPOJIOIBHYIO OCTOMYHUBOCTD.

Ecnu HakioHeHue cyHa MPOUCXOAUT O3 3HAUUTEIbHBIX YITIOBBIX YCKOPEHHH (TlepekauynBaHue
KHJIKUX IPY30B, MEJICHHOE MOCTYIJIEHHE BOJIbI B OTCEK), TO OCTOMYUBOCThH HA3bIBAIOT
CTaTHYECKOM.

B psne cnydaeB HaKIOHSAIOINE CYJHO CHJIBI CUCTBYIOT BHE3AITHO, BBI3bIBAs 3HAUYNTEIIbHBIC
YIJI0BbIE YCKOPEHHUs (ILIKBAJ BETPa, HAKaT BOJIHBI U T.I1.). B Takux ciydasx paccMaTpuBaroT
JUHAMHYECKYIO0 OCTONYMBOCTD.

Kypcanty Oosplioe BHUMaHuE ciaeyeT 00OpaTUTh Ha KPUTEPUU OCTOMYMBOCTH:
METaLEHTPUYECKUE BBICOTHI U IIEYO CTATUYECKON OCTOMYUBOCTH; TBEPAO YCBOUTH, YTO
MeTaleHTprudeckue (GopMyIibl CIIpaBe MBI TOJIBKO /17151 OECKOHEYHO MaJIbIX YIJIOB HAKIIOHEHH,
KOI'/Ia KPUBYIO LICHTPOB BEJIMYMHBI MOKHO 3aMEHUTH yrOM OKPYKHOCTH.

Ilepen BbiBOIOM (hopMyII [UTsl ONPEAEICHUS METALEHTPUYECKUX PAUYCOB Clie- IyeT U3yUUTh
TeopeMy Diliiepa, KOTopas 0ObSICHAET, IOUYEMY OCh HAKJIIOHEHHUS IIpU JU(PepeHTe He COBIAaeT
C MUJEIEM.

IIpumepsl pelleHUs1 TUMOBBIX 3a/1a4

3agaua Ne 1

Kak u3menutcs metanieHTprueckas Boicota 1/3 «A.Ilymkuny, eciau nis odecnedeHus
MIPOYHOCTH TiepekadaTh O6ammact u3 nuctepH Ned (P =86 1;z=1,11 M), Ne 7(P=222T; 2=
4,47m) u Ne 5 ( P = 64t; z=0,64m) B uctepust Ne 14 (P =3361; z=28,67 M) u Ne 13(P =36
T; z = 1,76 m) ? Lucrepusl 3anpeccoBanbl. A = 9400T.

INPAKTHYECKAS PABOTA Ne 14

Tema: [locaaka 1 0CTOHYMBOCTH CyJAHA NIPH 3aTOILNICHUM OTCceKka. PacyeTHble Ta0aMubl
Lejb NPaAKTHYECKOIr0 3aHATHA:
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— 3aHSTHE HAIPaBIEHHO HA (OPMUPOBAHKUE KOMIICTCHIIHIA,
— 3aKpeIIeHHe, YIrIyOJIeHne TEOPETUICCKUX 3HAHUH MPU U3YUYEHUH CBAPHBIX COCIMHCHHIA,
— pPa3BUTHE HABBIKK CAMOCTOSITEIILHOM JNESTEILHOCTU MIPH MPOBEICHUH OOIINX MCIIBITAHHHA
Ha HEMPOHUIIAEMOCTh M TePMETUYHOCTh, HABBIKOB TI0 UCIIOJIb30BAHUIO TPHUOOPOB U
WHCTPYMEHTOB MaJIOi MEXaHU3aIHH
— (dbopMHpOBaHHE KOMIICTCHIIMH, KOMIIETEHTHOCTEH B COOTBETCTBHUH C TPEOOBAHHUSIMHU
dI'OC CITIO, MK ITJIHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, I[IK 2.2, K 11.
— TpeboBaHus K pe3ysbTaTaM 0cBOeHUs yueOHOM quciumuinbel B cootBerctBun ¢ @I'OC CIIO,
MK I11HB
— OO0yuaromuiics 10KEeH
YMETh:
— TPUMCEHATHh HHPOPMAIHIO 00 OCTOWYNBOCTHU CyJHA, TUarpaMMax, YCTPOMCTBaxX
3HATH:
— OCHOBHBIE KOHCTPYKTHBHBIC DJIEMEHTHI CyTHA
Bpemsi BbITIOTHEHNS: 2 aKaJeMHUYECKUX Jaca
Coaep:kaHue padoThbl, AJITOPUTM BbINOJIHEHHS
enpro nanHOM pabOTHI SIBISIETCS TOJIydeHHUE 00y4JaroUMHUCs OOITUX CBEIEHUN 00
OCTOHYHMBOCTH CY/IOB M METOJIUKE €€ KOHTPOJIS B TIPOIECCE IKCILTyaTaI[H CY/IOB.
Pacuer apapuiiHOM MOCAAKH U OCTOMYHBOCTH
YcaoBHbIe 0003HAYCHUSA
A - 00beMHOE BOJIOM3MEIICHNE HETIOBPEXKICHHOTO CY/IHA;
S - TUToTIaIh UCXOAHON BATCPIUHHH,
Vr - TeopeTHIeCcKit 00beM 3aTOTUICHHOTO OTCEKa;
V - 00beM 3aTOIUIEHHOTO OTCEKa MO HCXOHYIO BATEPJIMHUIO C YUETOM
ko3¢ duImeHTa NpoOHUIIAEMOCTH;
S - IUIOIIA/b IOBEPXHOCTH BOJIbI B 3aTOIUIEHHOM OTCEKe (MIOTEpSIHHAS
TIJIOIA b BATEPIUHUN);
S-S - TuIoIIaIb MOBPEXKACHHOM BaTepIMHUY;
dd - u3mMeHeHne OcaKu MOCTIe 3aTOIICHHS OTCEKa;
Xt - abcrpcca meHTpa TSHKECTH Tuiomaan ucxoaHon BJI;
Xf1 - abcrycca 1meHTpa TSHKECTH IUIOIIaau, oBpexkaeHHon BJI;
Yf1 - opiMHATA [IEHTpa TSHKECTH IUIOMAIH, moBpexaeHHon BJI;
Xp,Yp, Z, - KOOpAMHATHI [IEHTPA TSHKECTHU 3aTOIIICHHOTO OTCEKa;
Xs, Ys - KOOpAMHATHI LIEHTPA TSKECTH TI0LaaAu, notepssHHon BJI;
Xer, Yer - KOOPAMHATHI LIEHTPA BETMYMHBI IOBPEXKICHHOTO CY/IHA;
Ix, |,- MOMeHTBI MHepLuu momaay BJI;
ly1,lx1 - MOMEHTBI HHEPLIMU MOTEPSHHOM JIOLIAAN BaTEPINHUU.
Cnoco0bl pacyeTra HENMOTOIJISIEMOCTH
Cnoco6 npuema rpy3sa (crnocod nepeMeHHOro BOJAOU3MeEIEeHUs]).
B sTom cnyyae macca BoJbl, MOCTYMUBIIEH B OTCEK, pacCMaTpUBAETCs KaK MPUHATHIN rpy3. [lpu
3TOM HU3MEHSIOTCS: BOJIOM3MEIICHNE, KOOPAUHATHI IEHTPa TSKECTH U IICHTPA BEJIUYUHBI,
MomnepeyHas ¥ MpoJI0JbHAs METALIEHTPUUECKHUE BBICOTHI, CPEIHSSI 0Ca/IKa, YIIIbl KpeHa U
muddepenta. OH MpUMEHsETCs MPHU 3aTOTIIEHUU OTCEKOB MEPBOM M BTOPOU KaTErOpHil.
Cnoco0 uckiaroyeHus (cmocod MoCTOSIHHOTO BOAOM3MeEIEHHS).
B sToMm cnyyae 00beM BOJIbI, TOCTYMUBIIEH B OTCEK, UCKITIOYAE€TCSA U3 OCHOBHOTO KOpITyca
CyIHa, TaK Kak 00beM KOpITyca Mex 1y HaualbHOU U aBapUUHON BaTepPIMHUIMU PaBEeH
HCKITIOYEHHOMY 00beMY, HCXO/ISl U3 YCIOBUS paBHOBECHUs CyJHA. TakuM 00pazom o0beM
MOTPYKEHHOTO KOPITyca CyJHa OCTAeTCsl HEU3MEHHBIM, a BOJOU3MEIeHHE MOCTOSIHHBIM. [Tpu
3TOM U3MeHseTcs (popMa MOTrpyKEHHOTO KOPIyca, KOOPAMHATHI IIEHTPA BETUYUHBI U
KOOPJUHATHI IIEHTPa TSHKECTH (eCIU Harpy3ka Cy/Ha B MPOliecce aBapuu HE H3MEHUIIACh U BCE
TPYy3bI 3aKPETLICHBI).
DTOT crOCcO0 UCTIOIB3YETCs IPH 3aTOIJICHUH OTCEKOB TPEThEl KaTeropuHu.
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O06a criocoba pacyera HEMOTOIUISIEMOCTH HE3aBUCUMO OT KaTeTOPUH 3aTOTICHHBIX OTCEKOB
JTAIOT OJIMHAKOBBIE XapaKTEPUCTUKH, XaPAKTEPU3YIOLIUE MTOJ0KEHUE CyIHA TIOCIE 3aTOIIICHUS
OTCEKa: CPEIHIOI0 OCAJIKY, YIJIbI KpeHa U Juddepenta, Ko3pUIHMEHTH OCTOMYUBOCTH
(D+R)h1 =Dhy; (D+R)H;= DH..

UTo e Kacaercs Ipyrux BEJIMYKH, HAIPUMEDP, METALICHTPUUYECKUX BBICOT, TO UX 3HAUCHHUS,
HaiiIcHHbBIC IBYMsI Pa3HBIMHU CIIOCOOAMH, pa3indHbl. MeTalleHTprYecKre BbICOThI N1 1 Hy,
OTpeJieNIeHHbIE CIIOCOOOM TIEPEMEHHOTO BOJIOM3MEIICHHSI, MEHbBIIIE METAI[CHTPHUYCSCKHX BBICOT hy
u H>, HaliIeHHBIX CIOCOOOM IMOCTOSIHHOTO BOIOU3MEIICHUS.

Pacuer aBapuiiHOM MOCAAKH MU HAYAJIbHOU OCTOMYHMBOCTH

Pacuer BbIIOTHSAETCS METOOM MOCTOSIHHOTO BOJIOM3MEIIEHUS, TOCKOJBKY 3aTOIIJIEHHBIA OTCEK
OTHOCHTCSI K TPEThel KaTeropur. B MOSICHUTEIPHON 3aricke He00X0 MO BEIYEPTUTD TPH
CEYCHHS KOpITyca Cy/HA C YKa3aHUEM 3aTOIIEHHOTO OTCEKa C yKa3aHWEM BCEX HEOOXOIUMBIX
pa3MepoB.

Pacuer BbITIOTHSIETCS B CAEAYIOMIEN MTOCIEI0BATEIBHOCTH:

1. Onpenensiercsi 00beM 3aTOIIEHHOTO OTCEKa MPH UCXOJHOM OCAIKE C yYETOM
MPOHUIIAEMOCTH:

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

r7e. M - BEIOMpaeTcs B 3aBUCHMOCTH OT Ha3HAYEHUs OTCeKa (TPy30BOM TaHK, MAlTHHHOE
OT/ICJICHUE U T.11.)

2. OnpenensieTcsi UBMEHEHHUE CPEIHEN OCaJKU OT 3aTOIUICHHS OTCEKA:

o V30419
=S_s 97372—6302 330

3. PaccuntsiBarorcs koopauHatel L. T. momany noBpek1eHHON BaTEPIIMHNN:
s
Xp = Xp— (X, —XJ;)E = —1.03 (M)

5
Yy = Y= —135 ()
Pacuert aBapuiiHO¥ mocagky U HAYAJIbHOW OCTOMYUBOCTH

Pacuer aBpapuiiHO# MOCAIKHM U OCTONYHUBOCTH

YciaoBHbIE 0003HAYEHUS

A - 00BEMHOE BOJIOM3MEIIICHHE HETTOBPEKICHHOTO CY/IHA;

S - momaae NCXOIHOM BaTEPIIMHUH,

Vy - TeopeTHyecKkuii 00beM 3aTOTUICHHOTO OTCEKA;

V - 006beM 3aTOIJIEHHOTO OTCEKa MO UCXOHYIO BAaTEPIUHHUIO C YIETOM

ko3 durmenTa MpoOHUIIAEMOCTH;

S - IJIOIIA/Ih TTIOBEPXHOCTH BOBI B 3aTOIIEHHOM OTCEKE (IMOTepsSHHAS

TIJIOIA b BATEPINHUN);

S-S - mommaak MOBPEXKACHHON BaTCPIMHUHY;

dd - u3MeHeHne ocanKy MMocie 3aTOIUIEHHS OTCEKA,

Xf - abcumcca MeHTpa TsHKECTH TIomaan ucxoaHon BJI;

Xf1 - abcrpcca meHTpa TSHKECTH TUIONIaau MoBpexaeHHoM BJI;

Yf1 - opMHATA IIEHTpa TSHKECTH IUIONIAIU oBpekaeHHon BJI;

X, Yp, Zp - KOOpIMHATHI EHTPA TSHKECTU 3aTOTNIEHHOTO OTCEKa;

Xs, Ys - KOOpAWHATHI IEHTPA TSHKECTH IO oTepssHHou BJI;

Xer, Yer - KOOPAMHATHI LIEHTPA BETMYHHBI TIOBPEXKICHHOTO CY/IHA;

Ix, |,- MOMeHTBI MHepLuu momaau BJI;

ly1,1x1 - MOMEHTBI HHEPIMH MOTEPSHHOM IJIOMIAAN BaTEPINHUU.

O01mue moa0KeHNs

Omnpenenenre aBapuitHON MOCAJKU U OCTOMYMBOCTHU CyIHA TIOCTIE 3aTOTICHUS OJTHOTO UITU
HECKOJIbKUX BOJOHEIPOHUIIAEMBIX OTCEKOB Ha3bIBAECTCS PACUETOM HEMOTOIUISIEMOCTH.
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IIpu 3aTONIEHNM OAMHOYHBIX OTCEKOB METOJ1 pacueTa HEMOTOIIIIEMOCTH 3aBUCUT OT KaTErOpUu
OTCeKa.

3aTOIJIEHHbIE OTCEKU NOIPA3ACIAIOTCS HA TPU OCHOBHBIE KaTETOPUU:

OTcek nepBoii KATEroOpMM -IMOJIHOCTHIO 3aTOMJICHHBIH HE COOOIAIOIMIACS C 3a00PTHOM BOJOH.
OTHU 0TCEKH HE UMEIOT CBOOOHOM MOBEPXHOCTH.

Orcex BTOpO# KaTeropuM -3aTOIJICHHBIN YaCTUYHO U HE COOOIIaIomuiics ¢ 3a00pTHON BOJIOM.
B Hux umeroTcst cBOOOIHBIE TOBEPXHOCTH, OTPULIATEIBHO BIUAIOLIME HA OCTOMUYNUBOCTD Cy/IHA.
OTcek TpeTbeil KATEropMu - 3aTOIJICHHBIN YaCTUYHO, COOOIIAIOIIMNICS ¢ 3a00PTHOM BOJION 1
OTKPBITBIN CBEPXY.

B atux oTcexax o06bpeM nocrymnaroiei BoAbl B MPOLECCe 3aTOIUIEHUS HEPEPBHIBHO
YBEJIMYUBAETCS 10 YCTAaHOBJICHUS BAaTEPJIMHUU PaBHOBecUs. B HUX Tak)ke UMEIOTCS CBOOOJHbIE
MIOBEPXHOCTH.

Haubonee onacHbIM ¢ TOUKHM 3peHUS aBapUHHOM MOCAIKU U OCTOMYMBOCTH Cy/IHA MTOCJIE aBapUH
SBJIIETCS OTCEK TPEThEH KaTeropuu.

Kamezopuu samannusaemvix omcexkos

Crnoco0bl pacueTa HEMOTOIJIAEMOCTH

Cnoco0 npuema rpysa (cnocod nepeMeHHOro BOJOM3MelIeHusl).

BatoMm ciyuae macca BOJbl, TOCTYIUBIIEN B OTCEK, paCCMAaTPUBAETCS KaK MPUHATHIN rpy3. [lpn
3TOM HU3MEHSIOTCS: BOJIOM3MEIIEHNE, KOOPAWHATHI HEHTPa TSKECTU U [IEHTPA BEJIUYUHBI,
nomnepeyHasi U MpoJ0JibHAs METALlEHTPUUECKHE BBICOTBI, CPEIHAS 0Ca/iKa, YTIIbl KpeHa U
middepenta. OH npuMeHseTCs PY 3aTOINIEHUU OTCEKOB MIEPBOM M BTOPOW KaTEropHil.
Cnioco6 uckivenus (crnocod MoCTOSTHHOr0 BOJIOU3MeEIleHHsT).

B sTom ciyyae 00beM BOJIbI, TOCTYMUBIIEH B OTCEK, HCKITIOYAETCS U3 OCHOBHOTO KOpITyca
CyJlHa, TaK Kak 00beM KOpITyca MEXIy Ha4yalbHON U aBapUIHON BaTEPIMHUSMU PaBEH
HCKIIFOUEHHOMY 00BbeMY, UCXOISl U3 YCIIOBHS paBHOBECHS CyHA. TakuM o0pa3om o0beM
MOTPYKEHHOTO KOPIyca CyJHa OCTaeTCsl HEU3MEHHBIM, a BOJOU3MEIeHHE MOCTOSIHHBIM. [Ipu
3TOM H3MeHsieTcs (popMa MOTrpyKEHHOTO KOPITyca, KOOPAWHATHI LIEHTPpa BEJIMYMHBI U
KOOpPJUHATHI [IEHTpa TSHKECTH (€ClIU Harpy3ka Cy/Ha B Ipoliecce aBapuy He U3MEHUIACh U BCe
T'PY3bI 3aKPETUICHBI ).

DTOT crocod UCTOIB3YETCs MPU 3aTOIIICHUH OTCEKOB TPEThEH KaTeropuu.

O6a criocoba pacyera HEMOTOIUISIEMOCTH HE3aBUCHMO OT KaTerOpUU 3aTOIJICHHBIX OTCEKOB
JAI0T OJJUHAKOBBIE XapaKTEPUCTUKH, XapaKTEPU3YIOIIHE MOJI0KEHHUE CyIHA TIOCIIEe 3aTOMIICHUS
OTCeKa: CPEHIOI0 0CAJIKY, YIJIbl KpeHa U nuddepenta, koahpuueHTs 0CTONYUBOCTH
(D+R)h; =Dhy; (D+R)H; = DHa.

Uro ke KacaeTcsi APYruX BEIUYHH, Hal[PUMEp METAllEeHTPUUYECKHUX BBICOT, TO UX 3HAYCHHUS,
HalJICHHBIC IByMs pa3HbIMHU CIIOCO0aMH, pa3inuHbl. MetarieHTpuieckue BoicoThl N1 u Hy,
OTIpeIeJICHHBIE CITOCOOOM TEPEMEHHOTO BOIOU3MEIICHH S, MEHBIIIE METAIIEHTPHYECKUX BhICOT hy
u H>, HalIGHHBIX CITIOCOOOM MOCTOSIHHOTO BOJOM3MEIICHUS.

Pacuer aBapuiiHOM MOCAAKN M HAYAJIbHOH OCTOMYMBOCTH

Pacyer BbIMOJIHACTCS METOJOM MOCTOSIHHOTO BOJIOU3MEILIEHHUS, IIOCKOJIbKY 3aTOIICHHBII OTCEK
OTHOCHUTCS K TPeTheil kKaTeropuu. B mosicHUTEIbHOM 3amucke He00X0JUMO BEIYEPTUTh TPH
CEUeHHs KOpIIyca CyJHa C yKa3aHUEM 3aTOIIEHHOTO OTCEKa C YKa3aHHEM BCeX HEOOXOAMMBIX
pa3MepoB.

Pacuer BbINONHSIETCS B CIENYIOMIEH OCIEI0BATEILHOCTH:

1. Onpenensiercs 00bEM 3aTOMIEHHOTO OTCEKA MTPU UCXOTHON OCajIKe C yIeTOM
MIPOHUI[AEMOCTH:

V =mV,=0,98%3104=3041,9 »*

r7ie: M - BEIOMpaeTCs B 3aBUCUMOCTH OT Ha3HAYEHUs OTceKa (Tpy30BOii TaHK, MAlIMHHOE
OTJICJICHHE U T.II.)

2. OHpCI[CJ'IﬂCTCH HU3MCHCHHC CpCI[HCfI OCaaKH OT 3aTOIICHHA OTCECKaA:
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Vo 30419
S—s 9737,2—630,2

3. PaccuutsiBatorcs koopauHats! L. T. mutomany noBpex1eHHOM BaTepIIMHUN:

5d = = 0,33 (M)

)
Xp = Xp— (X, —Xf)s — =103 ()
5
¥y = —Y,—— =—1,35 ()

S5—=5

4. PaccUMTBIBAIOTCS. MOMEHTHI MHEPLIMH TIJIOIAU TTOBPEKICHHON BaTePIUHUU:
Iy=1,—1i, — s¥2 (1 + ﬁ) = 1414530
2 s
s = I, — iy = (X, = X;) " (1+ ) = 40320881
rae: Iy, ly,S - canmarores ¢ KOTY o mcxomHO# ocanke;
Ix ¥ ly - pACCUUTBIBAIOTCS YIS 3aTOTICHHOTO OTCEKA O TUIONIA I CBOOOIHOM TTOBEPXHOCTH BOJIBI
B OTCEKE.
Ecnu ma KOTY otcyretBytoT Ix (ix), ly (Iy), TO MX MOKHO paccuMTaTh MO MPUOIHKEHHON
dbopmyme:
Iy = LB3/12=1696581 m*; ix = 24933 m*,
ly = BL3/12=50057036 m*; iy = 56014 m*.
5.PaccunThIBatOTCS MOMEPEYHBIN U MPOOIBHBIA METALIECHTPUYECKHUE PAINYChI CyIHA TTOCIE
3aTOIUIEHHUS OTCeKa:
rn=lx /V:15,46;
Ri= |y1/V:449,6.
6. PaccuntbiBaeTcs N3MEHEHHE MONIEPEYHOTO U MPOJOIBLHOIO METAEHTPUYECKOTO PaJNYCOB:
dr=r1—r=275m,

Pacuert aBapuiiHOM OCaAKy U HAYAJIbHOW OCTOMYHMBOCTH

Pacuer apapuiiHO# MOCAIKHM U HAYAJIbLHOW OCTONYHUBOCTH

Pacuer BBITIOTHSIETCSI METOIOM TIOCTOSTHHOTO BOJIOM3MEIIEHHUS, TTIOCKOJIBKY 3aTOTUICHHBI OTCEK
OTHOCHTCS K TPETheH KaTerOopuH. B MosiCHUTEIbHON 3aIMCKe HEOOXOMMO BBIYEPTUTH TPU
CEYCHHS KOpITyca Cy/HA ¢ YKa3aHHWEM 3aTOIUNIEHHOTO OTCEKa C yKa3aHWEM BCEX HEOOXOTUMBIX
pa3MepoB.

Pacuer BBITIOHSECTCS B CIIEYIOIICH TOCIICIOBATEILHOCTH:

1. Onpenensiercss 00beM 3aTOINIEHHOTO OTCEKa MPH UCXOJHOM OCaIKe C yIETOM
MIPOHUIIAEMOCTH:

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

r7ie: m - BBIOMpAeTCs B 3aBUCUMOCTH OT Ha3HAYEHUS OTCEKa (TPy30BOM TaHK, MAallTMHHOE
OT/ICJICHUE U T.I1.)

2. OHpeHeJ’IHCTCH HU3MCHCHHUC cpez[Heﬁ O0CaJdKH OT 3aTOIINICHHUA OTCCKA:

V30419
=S_s 97372-6302 33 (™

3. PaccuutbiBatorcst koopauHatel L. T. momany noBpex1€HHON BaTepIMHNUHN:
)
Xp = Xp— (X, —XJ;)E = —1.03 (M)

s
Yoy=—Y.——=-1,35(m
fi 5 S _g ’ (: ]
4. PaccuuteiBaroTcs MOMEHTEI HHCPLUH TIOIAaAn HOBpC)K,HeHHOﬁ BaTCPJIMHHUU:
. 5
I, =1,—1,— s¥: (1 + ﬁ) = 1414530
Iy=1,—1, —s(X. —Xf}z(i + L) = 49320881
¥ W W §5—x

rae: Iy, ly,S - caumarores ¢ KOTY mo ucxonHoit ocanke;
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Ix ¥ ly - pAaCCUUTBIBAIOTCS [UIS 3aTOIJICHHOTO OTCEKA IO TUIOIAAN CBOOOIHON TTOBEPXHOCTH BOJIbI
B OTCEKE.

Ecnmu na KOTY otcyrerBytoT Ik (ix), ly (ly), TO MIX MOKHO paccuMTaTh MO MPUOITHIKEHHON
dbopmyre:

Ix = LB%/12=1696581 m*; ix = 24933 m*;

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

5.PaccunThIBatOTCS MOMEPEUHBIN U MPOIOIbHBIA METALICHTPUYECKHUE PAIUYCHI CyHA TTOCIE
3aTOIUICHUS OTCEKA:

r. = Iy /V=15,46;

R1 = ly1/V=449,6.

6. PaccuntbiBaeTcs U3MEHEHHE MTOTIEPEUYHOTO U IIPOJIOJIBHOTO METAIICHTPUUYECKOTO PAJNYCOB:
dr=ri—r=275m,

dR=R1—R=106,2 m.

rae I u R caumarorces ¢ KOTY mo ucxoHOM ocaaKe Wiu pacCUUTHIBAIOTCS TI0 MTPUOJIMKEHHON

dhopmyre.

7. PaccuuTriBaeTcsa N3MEHEHUE aIlIIJINKATEI OEHTpaA BEJIWMYHHBI ITOCIIC 3aTOIINICHUS OTCCKA!:
dZ c =- (m/D)(Z - d - dd/2)=0,18 m
8. PaccumMThIBaeTCSA U3MEHEHNE METAIICHTPUUECKUX BBICOT ITOCIIE 3aTOTUICHHUS OTCEKa:
dh =dZ. + dr=2,98 m;
dH = dZ; + dR=106,38 m.
9. PaccunteiBaeTcs n3MeHeHHe yria kpeHa u auddepenTa:
60 = — =P (1+ ) = 0,05°
~ A(h+ 6h) S—s/ 7
m(x, — Xf) s
S = ""—(1 +—) — 0,004°
v A(H — 6H) S—s

10.PaccunThIBatoTCs OCaIKM HOCOM M KOPMOU MOCIIE 3aTOTUIEHUS OTCEKa:

L
d, =d+6d+ (E_ xﬂ)m = 13,23 (a0)

H

L
d =d+6d— (E —xfl) Sw = 12,29 (m)
OobopynoBanue:

WNucTpyMeHTH! U TpUOOPBI MaIO MEXaHU3aIHH

TpeOoBanus K 0TYETY MO0 MPAKTUYECKOH padoTe:

Kak nepepacrpenensitorcst CHIIbl IO KaHUs IPH MONAJaHUU KOPITyca CyiHA Ha BOJIHY?

Kak moxHO n3bexath nporuda uim neperuda Kopiyca cyjiHa ¥ clieMuHra?

Kpurepun oueHuBaHus:

«2» - OMYIIEHBI CYIIECTBEHHbIE OIIMOKH, MOKA3aBIINE, YTO KYpPCAaHT HE BIaJICeT
00s3aTeNpHBIMU 3HAHUSIMU TI0 TAHHOM TeMe B MOJHOU Mepe; paboTa rmokasasna nojgHoe
OTCYTCTBHE Y yYallerocst 00s13aTeIbHbIX 3HAHUW U YMEHH 110 IPOBEPSAEMON TEME.

«3» - nomyiieHsl 0oyiee 01HOM OMIMOKY WM JBYX-TPEX HEIOUETOB B BHIKJIAIKAX HIIU
MporpaMmMe, HO KypCaHT BiajieeT 00s3aTeIbHBIMU YMEHUSIMH IO MIPOBEPIEMOI TeMe.

«4» - paboTa BBINIOJHEHA MOJHOCTBIO, HO 00OCHOBAHUS 111ar0B PEIICHUsI HEJOCTATOYHBI (€CIIU
yMEHHE 000CHOBBIBATh PacCyXA€HUS HE SBISIIOCH CHEIHMATbHBIM 00bEKTOM MPOBEPKH

«5» - paboTa BBITIOJIHEHA TIOJTHOCTBIO, B TEOPETHUECKUX BBHIKIAAKAX U PEIICHUSX HET IPOoOeoB
1 OIIMOOK, B TEKCTE MPOTPaMMbI HET CHHTaKCHUECKUX OIIHOOK (BO3MOKHBI OJTHA-/IBE
pa3nyHble HETOYHOCTH, OITMCKH, HE SIBJISIOIINECS CIEACTBUEM HE3HAHUA WU HENOHUMAaHUs
y4eOHOT0 MaTepuana
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Permeniie:
IIpn paHHOM nHepekauuBaHUM OalacTa  HM3MEHSICTCSl €r0  LCHTP  TSDKECTH
OTHOCHUTEIILHO OCHOBHOHM IUIockoceTH. Ompefenum zl U z2 — aniUIMKAThl IL.T

GEIHHEICTE! J0 H IOCTIC ICPCKAUKH B THCTCPHEIL.
z1= Mz _86%1,11+222%447=64%0,64 =3 03

A 372
72= Mz _336*8,67+36%1,76 =g y
A 372

HM3menenne MB
oh =-m(z2-z1)/ A=-372(8-3,03)/9400 =- 0,196 m

2. PaccMOTpUM niepeMeInieHne Ha CyHE TPy3a BECOM p B MOTEPEYHO — FOPH30HTAIEHOM
HAIpaBJICHUH K paBoMy 00pTy Ha paccrosiue l,. Takoe mepemereHue rpy3a BbI30BET KpeH U
cmenienue L. T. cyaHa B HanmpaBieHUH, NapajuIeIbHOM JIMHUU IIEPEMEILEHUS TPY3a p.
Havansnas nonepedHas OCTOMYUBOCTD IPU ITOM HE U3MEHUTCH, T. K. amumakatel L[.B. n [.T., a
TaKKe METAEHTPUYECKUI PAINyC U METALICHTPUYECKAsl BBICOTA HE ITOJIy4aT HUKAKOTO
npupaienus. Cuia TSHKeCTH Cy/iHa, TpuiloKeHHas B HoBoM LI.T., u cvita moanepxanus,
npusiokeHHast B HoBoM L. B., OyayT nelicTBOBaTh 0 OJTHOM BEPTUKAIH, MIEPIICHIUKYIISIPHO

HOBOM BaTepJIMHUK B1/11.
=4

=]
— 2
('%—T‘— i

CyaHo mpu 3TOM MIPUHUMAET HOBOE MOJIOKEHUE PAaBHOBECHS, HAKPEHUBIIUCH HA YTOJI KpEHa.
W3MEHEHUE OCTOMYUBOCTH CYJIHA OT ITIPUEMA WA CHATHSI
(PACXOJOBAHUA) I'PY30B.

[Tocne npuema rpysa BogousmenieHue cyana ctaio D1 =D + P, a ocaaka

T1 =T + AT. IIpu npuemMe rpy3a MEHSIOT MMOJIOKEHNUE BCE TPH TOUKH, XapaKTEPU3YIOLINE
MONIEPEYHYIO0 OCTOMYUBOCTD; IEHTP BETUUYHMHBI — W3-3a U3MEHEHUSI OCAJIKU CYJIHA, a,
CJIeIOBATENbHO, U (POPMBI MIOTPY>KEHHOTO B BOJLy 00beMa KOpITyca Cy/AHa; LEHTP TAKECTH —
BCJIE/ICTBHE U3MEHEHUS HATPY3KHU CyJHA, a MOTIEPEYHBIA METAIICHTP — BCIICJCTBUE U3MEHEHHUS
(hopMBbI IIIOMIAN BaTePIMHUU U 00BbeMa, OTPYKEHHOW B BOAY YaCTH KOpITyca CyIHa.

% 7 //I AT
T(D: A\// \ T «

Za

Bim |  3c
BN |4

Puc. 6. I3MeHeHne 0CTOMYMBOCTH Cy/IHA OT MPUEMa UITU CHATHS (PAacX0JA0BaHUs) TPY30B.
MertaneHTpuieckasi BBICOTa, XapaKTepPHU3YIoIllas OCTOMYHUBOCTD CY/IHA, BCIEICTBUE BCEX
HA3BaHHBIX PUYMH, TIOJYYHUT CIEAYIOIIEe N3MEHEHHE:
Ah=P/(D+P)*(T+AT/2-h-2Zp)

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

3/1ech 3HaK MIII0C COOTBETCTBYET MPUEMY T'Py3a, 3HAK MUHYC — €T'0 CHATHIO (PacX0JOBAHHIO).
4) BJIMSTHUE HA OCTOMYMBOCTD CYJIHA ITOJIBELIEHHBIX IT'PY30B,
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Hanuuue Ha cyqHe NOABEIIEHHOTIO Ipy3a NPUBOIUT K YMEHBIICHUIO HCXOIHOU
METAaLlCHTPUYECKOM BBICOTHI, a, CJIEJOBATEIbHO, K YMEHBIICHUIO BOCCTAHABIUBAIOLLIETO
MOMEHTA.

/_\ Mkp
Me/’_Z 2.2 —\AMKp
r‘: 1z

o

Puc. 7. BnusiHue Ha OCTOMYMBOCTD CyJIHA ITOJBELICHHBIX I'PY30B.

Takoe nepemernieHue rpysa, Kak 3T0 BUJHO U3 PUCYHKA, CO3/1a€T JOMOTHUTEIBHBIA KPEHAINN
MOMEHT:

AMkp=P-lz-sin0,

rie |z — Bo3BbIlIeHHE TOYKH MMO/IBECA HA/l IepBOHAYAIBHBIM moJioxenuem L. T. rpysa.
Tak Kak ’TOT MOMEHT JIEHCTBYET B CTOPOHY KPEHA, TO BOCCTAHABIMBAIOIINNA MOMEHT
ymenbinaercs: M'0 = MO — AMkp. Ilockoinbky MO =D' - h - sin 0, TO
M'O=D'-h-sin@-P-lz-sin

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

Ecnu BeIpa3uTe Maccy MOJBEIIEHHOTO I'Py3a U BOJOU3MEIIEHNE B TOHHAX, TO MOIpPaBKa K
METalEHTPUYECKOM BBICOTE Ha BIMSHUE MOJIBELIEHHOIO Ipy3a Oyaer:

Ah=-(P-1z)/D

OobopynoBanue:

HNHCTpyMEHTBI 1 TPUOOPHI MAJION MEXaHHU3AIIUN

TpeOoBanus K 0TYETY MO0 MPAKTUYECKOIl padoTe:

Kak nepepacrnpenensitorces: CHIIbl OAEpKaHM IPH MONAJaHUN KOPITyca CyJHA Ha BOJIHY?
Kak moxHO n30exats nporuda uim neperuda Kopiyca cyjiHa ¥ clieMuHra?

Kpurepumn oueHuBaHus:

«2» - IOMYIIEHBI CYIIECTBEHHBIE OMMOKH, OKA3aBIINE, YTO KypCaHT HE BJIaJieeT
00s3aTeNbHBIMU 3HAHUSIMU 110 IaHHOI TeMe B IOJIHOM Mepe; paboTa mokasalia MoJiHoe
OTCYTCTBHE Y yYalllerocst 00s13aTeIbHbIX 3HAHUN U YMEHHI 110 TPOBEPSAEMON TEME.

«3» - nomyieHsl 0osiee 0IHOM OMIMOKY MM JBYX-TPEX HEIOUETOB B BBIKJIAKAX UITU
MporpaMMe, HO KypCaHT BiajieeT 00s3aTeIbHBIMU YMEHUSMH 10 TIPOBEPSIEMOI TEME.

«4» - paboTa BBINOJIHEHA TTOJTHOCTHIO0, HO 000CHOBAHHUS 1IArOB PELICHUS HEIOCTATOUHBI (€CIIH
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CIIeUaTbHBIM OOBEKTOM MPOBEPKH

«5» - paboTa BBINIOJIHEHA TTOJTHOCTBIO, B TEOPETHUECKUX BBIKIAJAKAX U PELICHUSX HET IpoOeIoB
1 oKOOK, B TEKCTE MPOTPAMMBbI HET CHHTAaKCHUYECKUX OIIMOOK (BO3MOYKHBI O/IHA-/IBE
pa3IMYHbIE HETOYHOCTH, OTICKH, HE SIBIISIOLIUECS CIeICTBUEM HE3HAHUS WM HETTOHUMAaHHUS
y4eOHOro Marepuana

Cnmcok ucnoJib3yemMon JInTepaTypbl:

1.Teopus u yctporictBo cynna: yueoHuk / b.I1. Kopotkos, A.A. Epmos, A.M. BosipuHoB u
Ip.;noj obur. pex. a-pa TexH. Hayk, mpod. C.}O, PazBo3osa. — CII6.: U3naTenbcTBO «ApT-
Okcnpeccy, 2018. —452 c. — ISBN 978-5-4391-0352-2.

INPAKTHYECKAS PABOTA Ne 13

Tema: OnpenesieHne 0cag0K HOCOM KOPMOii TPH MPOAOJIbHOM MepeMeleHnH rpy3a.
OmnpenesieHne 0ca0K HOCOM M KOPMOii IPH M3MEHEHN U HATPY3KHU Cy/IHA.
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Leap NpakTHYECKOTO 3aHATHS:
— 3aHSITHE HAIIPABIEHHO HA (POPMUPOBAHKUE KOMIICTCHIIHIA,
— 3aKpeIICHHE, YIITyOJIeHnEe TEOPETUICSCKUX 3HAHUH MPU U3yYCHUH CBAPHBIX COCIMHEHU;
— Pa3BUTHE HABBIKK CAMOCTOSITEIILHOM JIEATEIILHOCTH MPH MPOBEACHUN OOIINX UCTIBITAHUI
Ha HEMPOHUIIAEMOCTh M TePMETUYHOCTh, HABBIKOB TI0 UCIIOJIb30BAHUIO TPUOOPOB U
WHCTPYMEHTOB MaJIOi MEXaHU3AIHH
— (dhopMHpOBaHWE KOMIICTCHIIMH, KOMIIETEHTHOCTEH B COOTBETCTBHUH C TPEOOBaHUSIMU
dI'OC CITIO, MK TTJIHB OK 01, OK 02, OK 04, OK 5, OK 06, OK 09, [IK 2.2, K 11.
— TpebGoBanus Kk pe3yipTaTaM 0CBOEHHS yueOHOM aucuutuimHbl B cootBercTBrr ¢ @I'OC CIIO,
MK I11HB
OOyuaromuiics T0JKeH
YMETh:
— TPUMEHATHh HHPOPMAIHIO 00 OCTOWYUBOCTHU CyJHA, TUarpaMMax, YCTPOMCTBAaxX
3HATH:
— OCHOBHBIE KOHCTPYKTHBHBIC DJIEMEHTHI CyTHA
Bpemsi BbITIOTHEHN S : 2 aKaJeMHUYECKUX Jaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHU:
[enpro nanHOM PabOTHI SBIISIETCS TOJIyYeHUE 00y4JatOIMMUMUCs OOIUX CBEACHUI 00
OCTOHYHMBOCTH CYJIOB H METOJIUKE €€ KOHTPOJIS B TIPOIECCE IKCILTyaTaIluu cya0B. [loMumo
3TOT0, KYpPCaHTHI (CTYISHTHI) JOJDKHBI HAYYUTHCS PACCUUTHIBATH TOCAKY CyIHA TPH
MepEeMEIEHUH WU IPUeMe TPY30B Ha CYIHO.
B skcrutyaranum cyiHa 4acTo BO3HHKAET HEOOXOMMOCTh OTIPEICIICHHUS OCAIKH Cy/IHA, €CIH
M3BECTHA Macca cy/iHa (MaccoBOE BOJAOU3MEIIEHHE), UITH HEOOXOAMMO OTIPEICTUTh MacCOBOE
BOJIOM3MeEIIeHNE (MacCy) Cy/IHa, €CIU U3BECTHA 0CajIKa Cy/IHA.
OTH 3aja4i MOKHO peliaTh ¢ OMOIIbIO KPUBBIX 3JIEMEHTOB TEOPETUUECKOI0 YepTeka
(TmapoCTaTHYECKUX KPUBBIX) (pUC. 7) WU TPY30BO# MKk (puc.8).
OTU JOKYMEHTHI pa3pabOTaHbl 1S MOJIOKEHUS CyJHA Ha POBHBIN Kuib 0e3 KpeHa u rporuda. B
peaNbHBIX YCIOBUSIX CYHO MOYTH Beeria uMeeT quddepeHT U u3ruod, modToMy He0O0X0AuMO
BBOJUTH COOTBETCTBYIOIIHE MOMPABKHU.
Ha xpuBBIX 351eMeHTaX TEOPETUUECKOTo YepTerka H300pakeHa 3aBUCUMOCTh BOIOM3MEIICHHUS
CyJlHa OT OCAJIKU U APYrUe XapaKTepUCTUKU MOABOJHOM yacTu cynHa. CieoBaTebHO, 3HAS
0CaJIKy MOKHO OIIPEJICIUTh BOJAOU3MELICHUE UITH, 3Hasl BOJIOU3MEILIEHUE, ONIPEICTUTh OCA/IKY
(puc.7). Caenyetr OTMETUTD, YTO B MPAKTUYECKUX pacuérax HEOOX0AUMO UCIOIb30BaTh KPUBbHIE
C Y4€TOM BBICTYMAIOIINX YacTeH.
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[Ipu ucnonb3oBaHUM rPy30BOIl IKaJBI (pUC.8) AJIs ONpeAeIeHUS BOJON3MEIIEHUS CIE1YET
OTJIOKUTB OCAJKY I10 IIKAJIE 0CAJIOK, UEPE3 3Ty TOUKY IIPOBECTU TOPU3OHTAJIb JI0 IEPECEUEHUS C
BEPTHUKAIBIO, IIPOBEICHHON Uepe3 GaKTUIECKYIO IIIOTHOCTh. ToUKa MmepecedeHus dTUX JIMHAN
oTpenenseT BoJIOU3MENIeHHE 10 1mKajie. Eciu Heo0X0auMo onpeAenTh 0CaaKy 1o
BOJIOM3MEILIEHHIO, TO CIEAYeT JeCTBOBATh B 00paTHOM MOPSIIKE.

Ecmu daxTrueckas miaoTHOCTH 3a00pTHON BOJBI HE COBMAIAET C PACYETHON TNIOTHOCTHIO
KPHUBBIX 2JIEMEHTOB TEOPETUYECKOTO YepTexka WK ITPY30BOH MIKaNIbI (IpU cTapoit popme), TO
CIIEIyeT BBOJMTH MONPABKY HA IUIOTHOCTD !

" Pu P

Dnn:DO pw ’(12),
rae: Do - BogousMeleHue mo uepTexy (IKanie),

Au - YCTHHHAS TUIOTHOCTH 3a00pPTHOM BOJIBI,

Au - IIOTHOCTB, IPUHATASA TIPH PACUETE TUIPOCTATHIECKIX KPUBBIX MIIM IPY30BOH IIKATIBI.
ITorpaska st yuéTa n3ruba cyjHa (Imonpaska Ha H3rud).
Dusr=0,74*q*f; f=(T,-Tep-  (l-1)*d/2/L)* 100 (13)
rae:  — 4nciio TOHH Ha 1 ¢M ocaaku,
f — mporu0 B cMm,
T, — ocagka Ha MHUJETE,
Tep=(T,-Ti)/2,
d — mudpdepenr,
|, — paccTostHHE HOCOBBIX MapOK OCaIOK 10 HOCOBOTO MEPIIECHANKYJISAPA,
|« — paccTosIHUE KOPMOBBIX MapOK 0CAJI0K JI0 KOPMOBOTO TIEPIICHIUKYJISPA.
ITonpaska Ha nuddepent cyana:
Dump=100*q(x+0,5* AM/q)*d/L (14),
rje: Xf - abcuucca eHTpa TSXKECTH IUIOLAAN BaTePIMHUH (C KPUBBIX 3JIEMEHTOB
TEOPETUYECKOTO YEPTEXKA — IO OCATIKE),
™ M=M(T#)-M(TK) - pasHOCTb MOMEHTOB Ai(PEPEHTYIOMIX HA OAHH CAHTHMETD IIPH
ocangkax TH u Tk.
Tak kak Mapku 0caJloK B HOCY U KOpMe OOBIYHO HE COBIAAI0T C HOCOBBIM M KOPMOBBIM
MEPIEeHIUKYIIIPaMH, YTO MPUBOJIUT K MOTPEIIHOCTU B OTIPEEIIEHUU CPEHEHN 0CaJKH, BBOIUTCS
MompaBka Ha 00BO/II HOCOBOI KOPMOBOW OKOHEUHOCTH:

NPHAGHEN UE |

DQ6B:50*q*(IH'IK)*d/L (15).
3. 9.lnarpamma ocaJloK HOCOM U KOPMOM.

Puc. 8 I'py3oBas mkaia
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Rasmeccry fodi, [o RGN

Bevodoe Sodousmewerve D, e, npw

Puc. 9. JIluarpamma ocagok HOCOM B KOpMOH

Jly1st onipesiesieHust mapaMeTpoB MOCAAKHU Cy/THA HAa KOOPJAMHATHBIX OCSIX OTKIaABIBAtOT D u My,
paccuuTaHsble 1Mo TalIMIle HATPY3KU CyJIHA, Yepe3 MOJYyUEHHbIE TOUYKU IPOBOST MPsSIMBIE,
napajuiesbHble COOTBETCTBYIOIIMM OCSIM. Touka nepeceuyeHus ITUX NPSIMbIX COOTBETCTBYET
paccMmarpuBaeMoil Harpyske cyaHa. OueHuBas MoJ0KEeHNE ITON TOYKH OTHOCUTEIBHO
ONMMKaMIIUX KPUBBIX MOCTOSHHBIX 0CaJJOK HOCOM U KOPMOM, OTIpeEsieM 0CaJKy HOCOM U
KOPMOii cy/Ha. JlnarpaMma 0OBIYHO MOCTPOEHA TSl TIIOTHOCTH 3a60pTHO#H Bomsl 1,0251/M3,
Ecin dakTiYecKast IIOTHOCTb 3a60pTHOH Bogsl X, OTIHYAETCS OT IIIOTHOCTH, TSl KOTOPOit
noctpoena auarpamma ~ 5, To pexoMenyercs BXOAUTb B quarpammy ¢ D,=D* £ 5/ £, u
Mxo:Mx* po/ pu

C MOMOIIIBIO IMarpaMMbl MOKHO orpeaeuts D, My (Xg=Mx/D), eciu usBectubt T, u T (
obOpaTHas 3a/1a4a).

3anacom ocmouyugocmu Ha3vbl6aAeMCa CMENeHb 3auUUIEHHOCIU N1A8YYe20 CPeOCcmea om
ONPOKUOBIBAHUA.

B 3aBucumMoCTH OT MJIOCKOCTH HAKJIOHEHHSI PAa3INYaloT MOMEPEYHYI0 OCTOMYMBOCTD MTPHU KpEeHE U
MPOI0JIBHYIO OCTOHYMBOCTE TIpH U depenTe.

B 3aBucumocTH OT BETMYHMHBI HAKIIOHEHHSI Pa3IMYalOT OCTOMYMBOCTH Ha MAJIbIX yIiiax
HaKJIOHEHHs! (HAaYaJIbHYI0 OCTOWYUBOCTD) U OCTOMYUBOCTD Ha OOJBIIMX YIJIaX HAKIIOHEHHUSI.

B 3aBucumocTtu o1 XapakTepa JeMCTBYIOIUX CHJI Pa3InyaioT CTATUYECKYIO0 U JUHAMHYECKYIO
OCTOWYUBOCTS.

Cmamuueckasa 0cmouyugocms — paccMaTpUBACTCS NPU JEHCTBUM CTATUUYECKUX CHUJI, TO €CTh
MIPUJIOKEHHAS CUJIa HE U3MEHSETCS TI0 BEJIMYHHE.

Junamuueckan ocmouyueocms — paccMaTpuBaeTCs Npu ASMCTBUN U3MEHSIOIIUXCS (TO €CTh
JTMHAMHYECKUX) CUJI, HAIPUMED, BETPA, BOJIHEHUS MOPS, MIOJBUKKHU Tpy3a U T. II.
Baxuneimumu paktopamu, BIUSIOUIUMH Ha OCTOHYHUBOCTB, SIBJISIOTCS PACIOJIOKEHHE EHTPa
TSOKECTH U LIEHTpa BenuuuHbl cyaHa (L[B).

Pacyer npo10J1bHOI OCTOWYMBOCTHU CyTHA

OCTOMYUBOCTD, KOTOpAs MPOSBISIETCS MPU MPOJIOJIbHBIX HAKJIOHEHUSAX CY/IHA, T. €. IPH
muddepenTe, Ha3pIBACTCS MPOA0JIbHOM.
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[Ipu npoosIbHOM HAKJIOHEHUH Cy/IHA 1a yroJl ¥ BOKpyr nonepedynoii ocu L. B. nepemecturcs
u3 Touku C B Touky Cl u cuna nojjaepskanus, HarpaBjieHUE KOTOPOH HOPMAJIBHO K
NEeUCTBYIOLIEH BaTEpIMHUM, OyIeT 1eHCTBOBATH M0 YTJIOM Y K IEPBOHAYAIILHOMY
HanpaJieHU0. Touka nepeceyeHus JIMHUU AEUCTBUS CUJI TOAJIEPKaHUs TPU OECKOHEUHO MaJIOM
HAKJIOHEHHUHU B IIPOJOJIBHON IIJIOCKOCTH HA3bIBAETCS MPOA0JAbHBIM MeTaleHTpoM M.

Pannyc xpuBu3HbI KpuBoii nepementenus L. B. B mpoaoapHOM INIOCKOCTH HA3bIBAETCS
MPOAOCJBLHBIM MeTalleHTPUYeCKHUM paanycoM R, KOTOpsIii onpeensieTcss pacCTOSTHUEM OT
IIPO0JIBLHOrO MeTaneHTpa o 1. B.

dopmyna JUisl BBIYUCIIEHUS TPOJOJIBHOTO METAlEHTpUYeCKOro paauyca R ananornyna
MIONIEPEYHOMY METALEHTPUUYECKOMY Pauycy;

R=IF/V

rae - [F MOMEHT nHepuu Iomaayu BaTepIuHUN OTHOCHTEIIBLHO MONIEPEYHON OCH, ITPOXOASIIEH
yepes ee L. T. (touka F); V - o0beMHOE BoIOU3MEIIIEHHE CY/THA.

[IpotonibHOE HaKIIOHEHHE Cy/IHA OYAET MPOJI0JDKAThCS 10 TEX MOp, oKa anredpanyeckas cymMma
000MX MOMEHTOB HE CTaHET paBHOM Hy:t0. [lockonbKy 06a MOMEHTa JEHCTBYIOT B
MIPOTUBOIOJIOKHBIE CTOPOHBI, YCIIOBHE PAaBHOBECHS MOYKHO 3aIlMCaTh B BUJI€ PABEHCTBA!
Maud = My.

BoccranaBsnuBaronmii MOMEHT B 3TOM ciiy4ae Oyaer:

My =D' x GKI1 (1)

rae GK1 - miedo 3Toro MOMeHTa, Ha3bIBaEMOE MJIEYOM MPOA0IbHON OCTONYMBOCTH.

N3 npssmoyroaeHoro TpeyrosisHuka G M K1 nonygaem:

GK1 = MG x siny = H x siny (2)Bxoasias B mocieaHee Beipaxkenne Bennunaa MG = H
oTpeieNisieT BO3BbIIIEHNE MpoaoabHOro MetanieHTpa Haj L. T. cynHa u Ha3bIBaeTcs
NPOA0JILHOI MeTaneHTpuYeckoii BbicoToi.[loncraBuB Beipaxenue (2) B popmyny (1),
MOJTY4HM:

My = D' x H x siny (3)

OobopynoBanue:

HNHCTpyMEHTBI 1 TPUOOPHI MAJION MEXaHHU3AIIUN

TpeOoBanus K 0TYETY MO0 MPAKTUYECKOHl padoTe:

Kak nepepacnpenenstorest CUIIbl OAEp KaHus TP NONAaAAHUN KOPITyCca CyZHA Ha BOJIHY?
Kax MmoxHO n36€xath nporuba uim nepernda Kopiryca Cy/iHa U cJeMuHra?

Kpurepun oueHuBaHus:

«2» - IONYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIINE, YTO KypCAHT HE BIIAJEeT
00s13aTesIbHBIMU 3HAHUSIMU TI0 JJAHHOM TeMe B MOJIHOM Mepe; padoTa nokasasa MoJIHOe
OTCYTCTBHE Y y4dallerocs 00s3aTelbHbIX 3HAHUH U YMEHUH 110 IpOBEpsieMOi TEME.

«3» - nomylieHs! 6ojee 0JHON OMMOKY WM ABYX-TPEX HEA0YETOB B BBIKIAIKAX HIIH
IIporpamMmme, Ho KypCcaHT BiaJeeT 00s3aTeIbHbIMA YMEHUSMH 10 IPOBEPAEMO TEME.

«4» - paboTa BBIIOJIHEHA TOJHOCTBIO, HO 000CHOBAHUS 111ar0B PEIICHUs HEJOCTATOYHBI (€CIu
yMeHHE 000CHOBBIBATh PacCyX/I€HUS HE ABISIIOCH CHELMAIbHBIM 00BbEKTOM NPOBEPKU

«5» - paboTa BBINOJHEHA ITOJHOCTBIO, B TEOPETUUECKUX BBIKJIAJAKAX U PEIICHUSIX HET IPOoOeIoB
1 oIIMOOK, B TEKCTE POrPaMMbl HET CHHTaKCHUECKUX OLIMOOK (BO3MOKHBI OJIHA-/IBE
pa3IMYHbIE HETOYHOCTH, OIIMCKH, HE SABIISAIOLIUECS CIEICTBUEM HE3HAHUS WIM HEIOHUMAHHUS
y4eOHOT0 Marepuana

Crnmcok ucnoJib3yemMon JInTeparypbi:

1.Teopus u yctpoiictBo cynHa: yue6Huk / b.I1. Kopotkos, A.A. Epmios, A.M. bosipuHoB u
Ip.;noj obur. pex. a-pa TexH. Hayk, mpod. C.1O, PazBo3osa. — CII6.: U3naTenbcTBO «ApT-
Okcmnpeccy, 2018. — 452 c. — ISBN 978-5-4391-0352-2.
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4.2. 3apanus VI NPOMEKYTOYHOM aTTecTaluu

ITEPEYEHD
BOIPOCOB JJISI TOJATOTOBKH K 9K3aMEHY 1O y4eOHOM
mucuurmuae OI1.05 Teopust 1 ycTpolcTBO cyaHa
11 00yJaroIuXcs 0 CHEeHaIbHOCTH
26.02.05 DOxcmmyaranus CyJOBBIX SHEPT€TUYECKUX YCTAHOBOK
Knaccugukamnus cymos.
ApPXUTEKTYPHO-KOHCTPYKTHUBHBIE TUIIBI CY/IOB.
DKcIyaTalluOHHbIE KAYeCTBa Cy/IHA.
Cuiibl IEUCTBYIONINE HA KOPITYC CY/IHA.
OO011ast U MecTHast MPOYHOCTb.
Cucremsbl Habopa KopITyca CyaHa.
OO611ast KOHCTPYKIIHS KOpIyca.
KoHcTpykiust HOCOBBIX U KOPMOBBIX OKOHEUHOCTeH, koHCTpykiust MKO.
KoHcTpyKIius HagcTpoeK u pyooK.
Cynosble nepekpbiTus (00pTOBOI U NMadyOHbBIN HAOOP KOpIyca).
JlenbpHbIE BTN,
Pyneoe yctpoiictBo. Haznauenue u coctas. Tpebosanus Perucrpa.
Tunel pyneit. VX BusiHuE Ha ypaBiaseMoCTb cyHA. [[oBOpOTHBIE HAcaaKK.
[IpuHIHN EeACTBHS TOAPYIMBAOIIETO YCTPOUCTBA.
SAxopHoe ycTporicTBo. fAxopHble MamuHbl. Haznauenue u cocras. [1TO.
Tunel sskopeit. SIkopHbIe Leny.
[IBapToBHOE ycTpoiicTBO. Hasnauenue u cocras. TexHnyeckue TpeOOBaHMUS.
[Imromounoe yctpoiictBo. Haznauenue u cocras. Texuuueckue TpeOOBaHUS.
Bune! nmurrondanox.
I'py3oBoe ycrpoiictBo. Haznauenue u coctaB. TexHuueckue TpeOOBaHUA.
CynoBbie KpaHbl. ['py30Bble MauThl U CTPEIBI.
Bbykcupnoe ycrporictBo. Haznauenne u coctaB. Texandeckue TpeOOBaHUSI.
bykcupnoe yctporictBo. HazHauenwne u coctaB. Texunueckue TpeGoOBaHMUS.
Cuennsie ycrpoiictBa. Hasnauenue u coctaB. Texaudyeckue TpeOOBaHUSI.
VYerpoiictBa mia Tonkanus. Haznaduenne u coctaB. TexHuueckne TpeOOBaHUS.
JleepHoe u TeHTOBOE yCTpoicTBO. HazHauenue u cocras. Texundyeckue TpeOOBaHHUS.
Cneunanbubie ycrpoiicTBa. Ha3Hauenue u cocras.
CynoBble CHCTEMBI U UX KJIacCU(UKALIUA.
Tpromuble cuctembl. HazHauenue u cocras.
[IpoexTrpoBaHue U NOCTPOIKA Cy/IHA.
['maBHBIE pa3smepenus cyana. KoopauHaTel miIockocTy.
Koaddunuments: nonunotsl. Onpeaenenue ko3(GpPUIMeHToB MOTHOTHI.
Brruucnenue miomaaei mmnaHroyToB U BaT€pIMHUM.
[Tocanka cynna.
VYpaBHeHuUe 11aBydeCcTU. 3aKOH ApXHUMea.
MopexoaHbie KauecTBa CyHa.
Onpenenenue cpeaHe 0CaIKU MPHU MEPEX0IE U3 IMIPECHOM BOJIbI B COJIEHYIO.
3anac miaBy4ecTH. ['py3oBasi Mapka.
Meranentpuyeckas BoicoTa. MeTarieHTpuueckuil paguyc. OnpeneneHue
METallEHTPUYECKON BBICOTHI.
OcroitunBoCTh. Bupl ocTOMYMBOCTU. Y CIOBUS OCTOMYMBOCTH.
HauanbHas nonepeunas octoitunBocTh. Popmyia nomnepeyHas OCTOWYUBOCTh
[IpomonbHas 0CTONYUBOCT.
OcCTONYMBOCTH NPU MPUEME WU CHATHUHU MAJIOTO Ipy3a.
TpeboBanus Perucrpa no odbecreueHN0 OCTOHYUBOCTH CY/HA.
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[Ipu3Haku OTpULATENBHONW HAYAIBHOW OCTOMYMBOCTH. MeponpusaTUs, MPOBOJUMBIE HA
CYAHE JJIsl COXPAHEHUSI OCTOMYUBOCTH.

Crartuueckas octoituuBocth. JICO.

Henoromnsemocts. ObecnieueHre HENOTOMIIIEMOCTH.

Krnaccudukaius 3aTOTUICHHBIX OTCEKOB Cy/THA.

Xoakoctb. CONMPOTUBIICHUE CPEIBI.

Onpenenenne momHocTy ['DY. [yt noBblIeHNs CKOPOCTH CYI0B.
VYupasnseMmocts. [IpuHuum nericTBus pyis Ha CyIHE.

[Ipounocts cynHa. [lonepeunblie ¥ IPoOOIbHbIE NEPEOOPKH.
[ToBOPOTAMBOCTB. Y CTOMYMBOCTH Cy/IHA Ha KypcCe.

OcHoBHBIE TPeOOBaHHUS 110 BEIOOPY MOIITHOCTH PYJIEBON MAIIWHBI.

Kauka. Bpeanbie nocineacTBUsI Ka4KU CyIHA.

Ycnokonrenu Kauky. fIBieHue pe3oHaHca

['pebubie BunTHI [loHsTHE O KaBUTarUK. OOMeEp BUHTA.

DneMeHTHl T€OMETPUN TPEOHOTO BUHTA.

Tunsl cynoBeix napmxutenei. Jloctonncrsa u Henocratku BPIT u BOIII.
[Tpunnun nerictBus, noctonHcTsa U Hepocratku BPII u BOIII.
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