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1. Uenu n 3agaum gucumniuHbl

Llensmu

OCBOEHNA

ONCLUMNITUHBI

«MexaHuka XmgkocTu W rasa» 4BnsieTcs

dopMmnpoBaHne KomneTeHumn obyyatowierocs B obnactu npodeccmoHanbHom AeaTenbHOCTH
n cchepe npodheccrnoHanbHOM AeATENbHOCTH:

— 28 NMpon3BoacTBO MaLLMH 1 06opyaoBaHUSA

— 40 CkBO3Hble BUAblI NPodeCCMOoHanbHOM AeATeNbHOCTU B MPOMbILLUNIEHHOCTH

B pamkax

OCBOEHUA

orn BO

BbIMYCKHUKNA  TOTOBATCA K pelleHunto

npodeccnoHanbHON AeATeNbHOCTU CreayoLmx TUMNOB:
NPOEKTHO-KOHCTPYKTOPCKUM;
Hay4YHO-UccnenoBaTenbCKUi;
NPOU3BOACTBEHHO-TEXHOTOMMYECKUIA.

Mporpamma
rocyaapctBeHHOro obpasoBaTeribHOro

COCTaBJieHa

B COOTBETCTBUU C

TpeboBaHnAMMU
BbiClLero obpasoBaHus,

depepanbHoro
cTaHgapTa

NPUMEpPHON OCHOBHOW OBpasoBaTeNbHON NporpamMmMbl BbiCLLErO 06pa3oBaHUsA MO HanpaBiEHUIO
nogrotoBkun 15.03.03 «[MpuknagHas mexaHukay, (ypoBeHb o6pa3oBaHus - Gakanaespumar).

2. NepeyeHb NNaHUpyeMbIX pe3ynbTaToB 00y4YeHUsi, COOTHECEHHbIX C NiIaHUpY-
eMbIMM pe3ynbTaTaMyU OCBOeHUs 06pa3oBaTeribHOM NporpamMmbl

B pesynbTaTte oCBOEHWSI AUCUMMIIUHBI B COOTBETCTBUM C NPEAYCMOTPEHHBLIMWU KOMMe-
TEHUMAMKN 00YyYaOLNACS OOIKEH:

Ne Kog
n/nm | komneTr
eHumnn

HanmeHoBaHue
KoMneTeHUMn

Koa n HaumeHoBaHue MHOWKaTOpa OOCTUXEeHUA
KOMNeTeHunn

1 OrlK-1

CnocobeH
NPUMEHSATb
€CTeCTBEHHOHaYyuYH
ble "
obLenHXeHepHble
3HaHUA, MeToabl
MaTeMaTU4eckoro
aHanusa n
MOAENUPOBaHUA B
npogeccnoHanbHoOM
AesATenbHOCTH

UO1onk1 — lNpuMeHsieT ecTeCTBEHHOHay4Hble 3HaHUS U MeToabl
MaTeMaTM4eCKOro aHanuaa B NpodeccrMoHanbHOM AeaTeNbHOCTU
NO20nk1 — [MpuMeHsieT OOLLENHXXEHEPHbIE 3HAHMS W MeToabl
MaTemMaTMyeckoro - MOAENUPOBaHUSA B  npodeccrmoHanbHom
neaTenbHOCTH

2 OlK-11

CnocobeH
BbISIBNATb
€CTeCTBEHHOHaYy4Hy
t0 CYLHOCTb
npobnem,
BO3HUMKAOLLINX B
xoge
npodeccmnoHansHomn
AeaTenbHOCTH,
npuenekatb AnNs ux
peweHna  puanko-
MaTemMaTu4ecKum
annapart n
COBpPEMEHHbIE
KOMMNbIOTEPHbIE
TEXHONOrnn

MO1onk11 — BbiSBNAET ecTeCTBEHHOHAY4YHYK CYLHOCTb
npobnem, BO3HMKaKLWMX B Xxoge npodeccuoHarnbHon
AeATenbHOCTW.

UO20mk-11 — MNpuBnekaet gns peweHns npodecCnoHanbHbIX
3agavy (pu3nKo-mMaTemMaTU4eCKUn annapaT U COBPEMEHHbIE
KOMMbIOTEPHbIE TEXHOMOMMM

Koa v HanmeHoBaHWe nHaukaTopa
JOCTUXEHUS KOMMNeTeHLUn

PeaynbTaTtbl 06y4eHUs (MokasaTenu oLeHMBaHUS)

WA onk-1 - MNpumeHsaeT | 3HaeT: 3aKOHbl MEXaHWKU >XUOKOCTM W rasa,
€CTeCTBEHHOHay4Hble 3HaHuA W METodbl | hU3NYECKYIO CYLLIHOCTb ABMEHUN, NPOUCXOOALLNX
MaTemMaTu4ecKoro aHanuaa

B | B cpegax

3afad

Ha OCHOBE




npodgeccruoHarnbHON AeAaTenbHOCTH

YMeeT: ucnonb3oBaTb Ha MpaKTUKE OCHOBHbIE
MPUHLUMMNBI U OBLIME NOMOXEHUS MEXaHWKUN XKUAKOCTU
M rasa, nNpuUMeHsiTb  (PU3NKO-MaTEMaTUYECKUI
annapatT  npu  pa3paboTke  TEeXHONOrM4yeckmx
NMPOLIECCOB, BKIHOYAKLLMX HACOCHbIE YCTAaHOBKU W
o6opyaoBaHue ¢ rmapo- U NHEBMOMNPUBOAOB

BrnageeT: appekTMBHBIMM MeTo4aMn N cpeacTteamu
WH(POPMALIMOHHBIX  TEXHOMOMUN no pacyeTy
TpyboNpoBOAHbIX CEeTEN U MOPaBMYECKMX MaLUUH
ans nepemeLleHus XngKocTten " rasos,
perynupoBaHnto paboTbl rMapaBinYecKMx MalluH u
CUCTEM  TMOPABANYECKOTO U MHEBMAaTMYeCcKoro
npuesoaa, HaBblkaMu BbIMOMHEHMS
rMOopoavHaMUYECKNX IKCMEPUMEHTOB U UCMNbITAHUS
rMapaBMyeCcKMX MaLlmnH

WO20nk1 — [MpuMeHsieT obwenHxeHepHble
3HaHUs K MeToabl  MaTeMaTuyecKoro
MoOLEenMpoBaHMa B NpodheccuoHanbHom
AeATenbHOCTY

3Haer: YCTPOWCTBO n npUHUMN paboTbl
rMapaBfMYecKkMx MalluH, YCTPOWCTB WM annapaTos,
MeToAbl NMPOEKTUPOBAHWUS HAaCOCHbIX YCTAaHOBOK ANs
pacyeToB

Ymeer: COCTaBNATb  rMOPABIIMYECKNE  CXEMbI
MPOM3BOACTBEHHbLIX OOLEKTOB, MPUMEHATb TUMOBbIE
CXeMbl MCMONb30BaHWA MMAPO- U MHEeBMoannapaTtos,
perynuposaTb paboTy Hacoca Ha ceTb

BnapeeT: npuMMeHeHUst TeopeTU4ecKMX MNOoSfIoXKeHUn
MEeXaHWKM XNOKOCTU 1 rasa K peLleHno NpakTuyeckux
3agad B 06nacty NpuKNagHom MexaHuKWU, HaBblKamu
BbIMOSTHEHMSA TMAPOANHAMMUYECKUX IKCMNEPUMEHTOB U
NcnbITaHNA rMgpaBNNUYECcKNX MaLluH

WO onk-11 — BblIABNSIET ecTeCTBEHHOHAY4HYIO
CYLWHOCTb NpobreM, BO3HMKAKLWMX B XoA4e
npodeccmoHanbHoON AeATEeNbHOCTH.

3HaeT: coBpeMeHHble TEHAEHUMM PasBUTUA TEXHUKK
N TEXHOMNOIMMA MAaLUNMHOCTPOEHUS, N3MEPUTENBHON U
BblYNCINTENBHOM TEXHUKM, NHPOPMALMOHHbIX
TEXHOSMOMMN MNpU peLleHnn TUNOBbIX 3aday B CBOEN
npodeccrnoHanbHON 4eATENTbHOCTH

YMeer: BbIABIIATb coBpeMeHHble TeHaeHunmn
pa3BnUTnaA TEXHUKN U TexHonormn B obnactu
MaLLNHOCTPOEHNA, I/13MepI/ITeJ'IbHOl7I n
BblYUCIIUTENBHON TEXHUKMN, VIHCbOpMaLI,VIOHHbIX

TEXHOMOMMI NPU peLleHnn TUNoBbIX 3aaay B obnactu
npodeccnoHanbHON AesATeNbHOCTU, CBSI3aHHOW C

MaLLWMHOCTPOEHNEM
BnageeT: NpaKkTUYEeCKUM OMbITOM PEeLUeHUs] TUMOBbIX
3agady B cdepe MalMHOCTPOEHMS C  Yy4eToMm

COBPEMEHHbIX TEHAEHUMA pasBUTUA TEXHUKM W
TEXHOJIOrnMn B obnactu n3MepuTenbHOM "
BbI4YUCITUTENBbHOWU TEXHUKMN, MHAOPMALMOHHBIX
TEXHOMNOINN

NO20rk11 — TpuBnekaetr Ans pelleHus
npodeccrnoHarnbHbIX 3agad dun3mnKo-
MaTteMaTU4ecKknii annapat U COBPEMEHHbIE
KOMIMbIOTEPHbIE TEXHOMNOINMN

3HaeT: MeToabl NPOBEAEHNST HAYYHbIX CCNEeA0oBaHUN
M 3KCMepuMeHTanbHbiX paboT no onpeaeneHuto
napameTpoB paboTbl rMApaBANYECKUX MaLUVH, Mapo-
1 NMHEBMOMNPVBOAOB

YMeeT:  cocTaBnaTb  MMApaBnMYeckMe  CXembl
NPOU3BOACTBEHHbLIX OOGBEKTOB, MPUMEHNATb TUMOBbLIE
CXeMbl MUCMOMNb30BaHWUA MMAPO- U NMHEBMoannapaTos,
perynupoBaTb paboTy Hacoca Ha ceTb

BnapeeT: HaBblkamu npuMeHeHna TeopeTUveCKmnx
MONOXXEHUA MEXaHUKU XMOKOCTUM M rasa K pewieHunto
npakTn4eckmnx 3agad B obnactu np|/||<r|a/:|,H0|7| MEXaHUKWN,
HaBblKaMu BbIMNOJTHEHUA rmapoanHaMmnYeCcKnX
OKCNEepnMeHTOB U nCnblTaHnA rmapaBiNnd4eCKux MaLlnH




3. MecTo gMcuunnuHbl B CTPYKType obpasoBaTenbHOW nporpaMmbl

OucuunnuHa «MexaHuka XMOKOCTM U rasa» oTHocutcsa K 6noky oamH Ol GasoBou
yacTu.
OucumnnuHa «MexaHuka >XuOKocTM W rasa» 0asuvpyetcsa Ha 3HaHUSIX, YMEHUSX U
KOMMEeTEHUMSX, COOPMUPOBAHHBLIX NPU  U3yYEHUN ANCLMNIUH: PU3nNKa

OucumnnuHa «MexaHuka XnakocTu 1 rasay» siBlsSeTcs NpeawecTBYOLWEN AN OCBOEHUS
ANCUNNNWH: ONEKTPOTEXHUKA W 3NEeKTPOHUKA, Pusndeckne OCHOBbI TensoTexHuku, OCHOBbI
npoceccMoHanbHOM AeATENbHOCTH, y4ebHas, Npor3BoACcTBEHHas npakTuka, BKP.

4. O6beMm AUCUMNUHBLI U BUAbI y4eOHOMU paboTbl

Obwasn TPyOOEMKOCTb ANCUUTMTIUHBI COCTaBNAeT 2 3a4eTHble eaNHULbI

Buabl yye6HOM paboThbl Bcero CemecTtp

akag.

Yyacos 4

akag. akag.
O6uwas TpyaoeMKOCTb OUCLUMIMHDI 72 72
Konmakmuasi paboma, 8 m.4. ayOumopHble 3aHSmusi 37 37
Jlekuuu 18 18
B mowm qucne sude npakmuyeckol nod2omoeKu - -
JlabopaTopHble paboTbl 18 18
B mowm qucne sude npakmuyeckol nod2omoekKu - -
KoHcynbTaumn Tekyliune 0,9 0,9
Buabl attectaumm (3ayet/ak3ameH) 0,1 0,1
CamocmosimenbHasi paboma: 35 35
lMpopaboTkamaTepranoBnoKOHCNEKTYNeKUmMin(cobece- 10 10
JOBaHVe, TECTUPOBaHUE, peLLIEHNEKENC-3a4aHnI,3a8a4)
lMpopaboTkamaTepuranoBnoy4ebHuKy(cobecegoBaHne, TeCcT 15 15
MpOBaHVe,peLLEeHE KENC-3adaHunin, 3agay)
MoaroToBkak3alumTenabopaTopHbixpaboT(cobeceno- 10 10

BaHWe, TeCTupoBaHume,peleH nekenc-sagaHum ,3ap,aq)

5. CoaepxaHue ANCLMNIIUHbI, CTPYKTYPUPOBaHHOE MO pasaenam ¢ ykasaHuem

5.1 CopgepxaHne pasgenoB AUCLMUMNIIUHLI

oTBegeHHOro Ha HUX Kosfimnyecrtea akageMmn4yieckmx 4yacoe n snaoBe y‘IGGHbIX 3aHATUN

Ne HanmeHoBaHue pa3gena
n/n ONCUUNNUHBI

CopepxaHue pasaena

TpyooemkocT
bpasgena,
yachl

1 BeeneHue BeeneHue. T[lpegmer wn 3agayum
' TEXHUYECKON TMOPOMEXAHMKM.

cpenbl..

Kypca.
Mopenu cnnoLHon

2 OcHoBHble usnyeckme OcHoBHblE  (bU3NYECKMe CBOWCTBA KMAKOCTEW
" | cBoMCTBA XMOKOCTEN U rasos. MonekynspHas
rasos 0COBEHHOCTMXMAKOrourazaoobpasHorococTossHNs. mMno
TesaocnnowHocTucpeabl.lNNoTHOCTECNNOLWHOWCPEAbI
. ObbeMHble CBOWCTBA XXMOKOCTEN U ra3oB SABrneHust
Ha rpaHuMUax C rasamu W TBepabIMM Tenamu.
VicnapeHue, KuneHue >KUOKOCTEN WU
cpeabl

Mopgenu KngKom
rmapoaspomMexaHuKu.

CTPYKTYypa

Ka-BUTauunA.

2,5

3 KnHemaTuka Xngkoctu u [lBa meTOga oOnUCaHWs [OBWXEHUS KWOKOCTU U
" | rasoB rasa. JluHmm Toka n TpyOkm TOka. OnemeHTapHas
cTpynka n ee cBonctBa. [1OTOK XMOKOCTM U €ro
Pacxog xnokoctm
YpaBHeHME HepaspbIBHOCTM (crnowHocTn). Obwwmn
yacTuupl.

CTpyWHas mopgenb.

Xapaktep  OBUXeHUs
pemaKoLun-

Xnakon

"enbmronbua.BuxpesblenuHnmnTpybkn. Teopemal enb
mronbua.ObpasoBaHUEBUNXPEN.

Linpkynauns

11




CKOpoCTn W1 Teopema Crokca. Ee33MxpeBoe mnn
noTeHunanbHoOe ABUXEHUE.

'mopoaspocTtatuka

HanpsixeHHoe CoCTosHNE XUAKOCTM U rasa. Cunsi,
OENCTBYIOLWIME B XKMOKOCTSX.

Csoncts

aHanpsKeHNNOBEPXHOCTHLIXCUM.Y paBHEHNAABWXKEH
NSBHaNpshKeHnsX.Y paBHeHne Ovnepaans
MOKOSILLEWNCH XMOKOCTU U UX NHTErpmpoBa-
Hne.OcHoBHOeaudepeHunansHoeypaBHeEHNErMapoc
TaTukn.3akoHlMackans(0CHOBHOM3aKOHIMAPOCTaTUKN).
MoHaTueoHanope.OTHOCK-
TenbHbINMOKOMXMAKOCTU.CnnblAaBneHusHaTeepaplen
OBEPXHOCTH.

18

MapoaspoavHamuka

O06obweHHast  runote3a  HbloToHa 0 cBs3M
MeXayHanpskeHnaMumnckopoctTammuaedopmaumii.Ypa
BHEHWE  [OBWXKEHUS  BSI3KOW  Xmakoctn  (ypas-
HeHneHaBbe-
Crokca).YpaBHeHnebepHynnmanaaneMeHTapHONCTpy
nknngeansHommpe-

anbHOMXNOKOCTW.Y paBHeHMebepHynnmananoToka
XWNOKOCTMW. YcraHoBuBLLEeecs TeyeHne BA3KOMU
HECXKMMAEMOM XNOKOCTU B npsmMon um-
nnHapuyeckonTpybe.YpaBHeHnellyasenns.YpaBHeHU
e[apcu-Bencbaxa.l ngpasnuyeckmeconpoTnBneHus.
CtpykTypa obLwmx dopmyn ananorepb
Hanopa.MecTHble rugpaBnuyeckme Co-NPOTUBMEHNS.
OcHoBbl Teopuu nopobus. Teope-mbl  nogobusi.
OCHOBHbIE KPUTEPUW TMOPOMEXa-HUYECKOro nogobusi.
HeycTtonumsocTb namMmuHap-HbIX TeyeHumn n
BO3HWKHOBEHWE TypOyneHTHOCTW.Y paBHeHnE
PenHonbaca ans pasBUTOro TypOy-
NEeHTHOroABMXEHUSHECKUMAEMOMKMAKOCTU. HekoTop
bIErMNoTE3bIOTYPOYNEHTHBIXHANPS-KEHNSAX.
PacnpegeneHue ckopocTen npu Typby-
NEHTHOMTEYEHUNBKPYTbIXTPY-
H6ax.ConpoTmBneHneaBKEHNIOKMAKOCTUBTPYBax npu
TypOyneHTHOM pexume. Mmppasnu-
YeCKMNPacHeTNPOCTLIXTPYOONPOBOAHLIXCH-
cteM.lNoTpebHbIiHanop.HanopHasixapakTepu-
cTUKaceTu.

28

TpaHcnopTMpoBaHue

KNOKO-CTENN rasos

OcHoBHble napameTpbl M Knaccudukaums Haco-
coB.[JMHaMn4ecKneHacochl:LeHTPObEXHbIEHACOChI,0C
HOBHOEYpPaBHEHNELIEHTPOOEXHBIXMALWNMHIMNEpa,3ako
HbINPOMNOPLUMNOHANbHOCTMANSA reoMeTpuyeckn
noaoOHbIX HaCoOCOB, OCHOB-
HbleXapaKTePUCTUKNLIEHTPODEXKHBIXHACOCOB,COBMECT
HasxapakTepucTukaHacocanceTn,BbIoop
pabo4enToukmn, KO3 PMLUMEHTOBLICTPO-XOAHOCTHU ,
oceBble, BUXPEBbIE, CTPYWHbIE Haco-
Cbl.OBbEMHbIEHACOCHI:MOPLUHEBbIE, LLIECTE-
peHHble,BUHTOBbIE, NNacTuHyaTtble.Cxatneun
TpaHCNopTUPOBKarasos.

10,5

KOHC_VJ'IbmauUU meKyuwue

0,9

KOHCyﬂbmaL(UU neped 3Kk3amMeHoOM

Ok3ameH / 3ayem, Kl

0,1

5.2 PaspgenbiaMcumMnnmMHbIUBUAbLI3aHATUN

n/n

HavmeHoBaHue pasgena ancumniinHbl

Jlekummn,4ac TP,
yac

CPO,vac

—_

BeBenenne

OcHoBHbIe (h13MYECKNE CBOMNCTBA XUOKOCTEN

1N ra3oB

KnHemaTtuka Xngkoctu 1 rasoB

'mppoaapocTaTuka

10

gk w

vapoaspoaMHaMumka

GhW N =
]

10




TpaHcnopTupoBaHME XUOKOCTEN U ra30B | 3 | 4

KoHcynsmauuu mekyuiue

0,9

3a4yem

0,1

5.2.1 Jlekuyun

Ne
n/n

HanmeHoBaHuepasgenagmcumn

TemaTuKkanekyMOHHbIX3aHATUN
JTIWHbI

TpynoemKocTb
,4ac

BseneHne BeeneHue.llpegmeTusagavmkypca.Kpatkue
nUcTopuyeckme ceeaeHus.

1,0

OcHoBHble dusnydeckne ceonctea | OCHOBHbIE(M3NYECKNECBONCTBAXMNAKO-
XXMUOKOCTEN U ra3oB cten n rasoB. MonekynspHas CTpykTypa
NocobeHHOCTUXKNaKoronrasoobpasHorococ
TosiHMA. MnoTe3a O  ChMoOLWHOCTUCPeE-
Abl.InoTHOCTBECANOLWHONCPE-
Obl.O6BbEeMHbIE CBOWCTBA XWOKOCTEW U ra-
30B.fBNEHUsHarpaHuLaxcrasaMmmTBepapl
MuTenamu.McnapeHmne,KUNeHNeXMaKocTen
nkaBuTauus.Mogenmxkmnakon
CpeAbIMMETOAbINMAPOA3POMEXAHNKN

2,0

KnHemaTuka maKocTu 1 rasoB [Ba meToga onucaHus OBWKEHWUSI XUOKO-
cTuvrasa.JIuHnMTokanTpybkuToKa.OnemeHT
apHasaCcTpynkaneecBoncTBa. MoTok
XMOKOCTU U ero cTpynHas mogernb.Pacxog
XMAKOCTM M rasa. YpaBHeHMe He-
pa3pbIBHOCTW(CNOLHOCTY).

O6LWwmin xapakTep ABWKEHMUS XKNUOKOW Yac-
Tnubl. TeopemaKown-Irensmronbua.Bmx-
peBblenMHUNMNTPYGKN. OBpasoBaHeBNXpen
.Umpkynsumsackopoctunteopema
Crokca.bessnxpeBoe
NMNNNOTEHUMANbHOEBWKEHNE.




MapoaspocTatuka

HanpsixkeHHOoe CoCTosHMEeXnaKocTumra-
3a.Cvnbl,gencTByoWMEBXNAKOCTAX. CBOMC
TBa Hanps>KeHUN

NMOBEPXHOCTHbI
XCUI.Y paBHEHUAOBKEHUSIBHAMPSKEHN-
SIX.Y paBHEHME DNNepaansanoKoaLLENnCaXna
KOCTUMNXMHTErpmpoBaHme.OCHoB-
HoeaudepeHumansHoeypaBHeHerna-
pocTaTukn.3akoHlNackansi(0OCHOBHOM3a-
KoHrnapoctatuku).lNoHaTueoHanope.OTHOC
UTENbHbIN NOKOW XUOKOCTU.
CunblaaBneHnsiHa TBEPAbIENOBEPXHOCTMW.

rmaopoaspoaMHaMuKa

O606LeHHas rmnoTesa HbloToHa o
CBSA3MMEXAYHANPSKEHUAMUNCKOPOCTAMNL
e-chopmaumni.
YpaBHeHVeaBMKEHUABA3KOMKMAKOCTU(Ypa
BHeHMeHoBbe-CToKCa).

YpaBHeHue BepHynnu ans
3NeMeHTapHONCTPYNKN naeanbHom 7
peanbHON XMAKOCTWN.YpaBHeHne BepHynnu
ans noToka Xnako-
CTW.YCTaHOBMBLLEECATEYEHNEBASKOMHECKN
MaeMon XKMAKOCTU B MNPSIMOWA  LMIUH-
apvyeckontpybe.PelweHneCTokca.YpaBHe
Hne T[lyasenna. YpasHeHue  [dapcu-
Bencbaxa.l ugpaBnuyeckoeconpoTmnene-
Hne. CTpykTypa obwuxdopmyngnsa no-
TepbHanopa.MecTHblerngpasnuyecknecon
POTMBMEHMS. OcHoBbI Teopum
nogobua.Teopembinogooms. OCHOBHbIEKPU
TepuurngpomexaHmdeckoronogobus.Ypaex
e-HnePelrHonbacaansapassuToro TypOy-
NEHTHOrO ABMXEHUS HECXKMMAEMOW XUOKO-
ctn. PacnpegeneHne ckopocten npu Typ-
OyneHTHOMTEYEHUNB KPYrMbIXTpybax.
ConpoTuBNeHNEBMKEHNIOXKUAKOCTUBTPYD
ax npu TypOyneHTHOM pexume. [wua-
paBnNYEeCKUNPacHeTNPOCTLIXTPyOOoMnpo-
BoAHbIXcuctem.lNoTpebHbINHanop.
HanopHasixapakrepuctukaceTw.

TpaHcnopTMpOBaHME XNAKOCTEN
n rasoB

OcHoBHblE napameTpbl "
KnaccudurkaLmaHacocoB.

OuHamnyeckne Haco-
Cbl:LLeHTPobeXHblEHACOChl,0CHOBHOEYPaBH
€HMe  LEeHTPODEeXHbIX MaluH  dnne-
pa,3aKOHbINPOMNOPLMOHANBHOCTUANAreoOMe
TpuyecknnogobHbixHacocoB.Oc-
HOBHbIEXapPaKTEPUCTUKNLIEHTPODEX-
HbIXHACOCOB, COBMECTHasxapakTep1cTm1-ka
Hacoca 1 ceTu, Bblbop paboyer
TOYKM,KOIPDULNMEHT ObICTPOXOAHOCTY;
oceBble,BUXpeBble,CTPYMHbIEHACOCHI.
O6beMHbIEHACOCHI:NMOPLUHEBLIE, LLIECTE-
PEHHblE, BMHTOBbIE, NnacTuH4atble. Cxa-
THEe UTPaAHCNOPTUPOBKarasos.

3,0

522

[MpakTnyeckmne 3aHATUSA
He npedycmompeHsbi JlabopaTto

HbIMNPaKTUKYM

HaunmeHoBaHuepasaenagucum-
NNUHbI

HanmeHoBaHuenabopaTopHbIxpaboT

TpyooemkocTb
,dac

BeBenenue

OcHOBHble(DM3MYECKNECBONCTBAX
NMOKOCTeNN ra3os

KnHemaTukaxngkoctumrason

'mapoaspocTaTtuka

OTHOCUTENBbHBLINNOKOMKNAKOCTUBPABHO-
MEPHO BpallaLLemMcs BOKPYr BEpTUKamb-




HOMOCUBLUMMMHAPUYECKOMCOCYAE

'mapoaspognHamumka M3yyeHnepexMMoBOBMKEHNSKUOKOCTH 4
5 MaTtepuanbHbIinaHepreTuyecknindoanaH-
CbINOTOKA 6
6 TpaHCcnopTMPOBaHNEXMOKOCTEN McnbiTaHneueHTpobeXXHOroBeHTUIATOPA 4
nrasos
5.2.3 CamocTositensHaspaboTaobydarowmxca(CPO)
Ne HanmeHoBaHuepasaenagncLmnIMHbl BuaCPO TpyRoemkocT
n/n ,4yac
1. | BeeneHue MoprotoBkakcobecenoBaHuO(Nekuun,y4eb-Huk, | 0,5
nabopaTtopHble paboTbl)
TecT(nekumn,y4ebHmk,nabopatopHblepabo-Tol) | 0,5
2. | OcHoBHble(hM3MYECKNECBOICTBA MoarotoBkakcobecenoBaHMo(nekymm,y4eb-Huk, | 0,5
XWOKOCTENN rasos nabopaTtopHble paboThbl)
TecT(nekumu,y4ebHwk,nabopartopHoliepabo-Tol) | 0,5
3. | KuHemaTukaxuakocTmmrason MoarotoBkakcobeceaoBaHMIO(NEKUMU, y4eb-HIK, | 2
naboparopHble paboThbl)
TecTt(nekumu,y4ebHuk,nabopatopHblepabo-Tbl) | 3
3apaumn(nekumm,yuebHuk,nabopatopHbliepa-
60TbI) 3
4. 'mopoaspocTtaTtumka MoproToBkakcobecenoBaHMO(NEKUUN,y4ED-HUK, | 3
nabopaTtopHble paboTbl)
TecTt(nekumm,y4ebHuk,nabopatopHelepabo-Tbl) | 3
3apauun(nekumm,yuebHuk,nabopatopHbliepa-
60TblI) 4
5. | M'vgpoaspoanHamuka MoproToBkakcobecenoBaHMO(NEKUUN,y4ED-HUK, | 3
nabopaTtopHble paboTbl)
TecTt(nekumm,y4edbHuk,nabopatopHeliepabo-Tbl) | 3
Kewnc-3aganusa(nekunm,y4ebHmk,nabopatop-
HblepaboTbl) 3
3agaun(nekumun,y4ebHnk, nabopaTopHbiepa-
6oThI) 1
6. | TpaHCnOpPTUPOBaAHUEXNAKOCTENNUT MoaroToBkakcobeceaoBaHMO(NeKUMm,y4eb-Huk, | 1
asoB nabopaTtopHble paboThbl)
TecTt(nekuymmn,y4ebHuk,nabopatopHelepabo-Tbi) | 1
Kewc-3aganusa(nekunm,y4ebHmk,nabopatop-
HblepaboTbl) 1
3agaun(nekumn,y4ebHmk, nabopaTopHbiepa-
60TblI) 2




6 YyebHO-mMeTOAMYECKOE U MH(OPMaLMOHHOe obecnevyeHne AUCUUNIUHBI

6.1 OcHoBHaa nuTtepartypa

1. 'mopasnuka, rugpaBnuyeckue MaluvHbl U rngponpusogbl[TekcT]:y4ebHuk
/T.M.BawTtnmap.//M.:AnbsHc,2017.-423c.

2. MpakTukym no rugpasnuke (PYKOBOACTBO MO U3ydeHuto Kypca) [TekcT]: y4eb. no-
cobne / A.B. NoruHo, A.H. Octpukos, KO.B. Kpacosuukui [u pap.]; BopoHex. roc.
TexHon.akag. —BopoHex: BI'TA, 2016.—352c.

3. MNMpouecchbl 1 annapatbl (OCHOBbI MEXAHWKM XXUAKOCTU U ra3a) [TekcT] : NpakTukym

: yuebHoe nocobue / A. H. Octpukos [n ap.]; BIYUT, Kacdheapa TexHonornm xmpos, NpoLEeccoB u
annapaToB XMMUYECKUX N NULLEBBLIX NPON3BOACTB. - BopoHex : BI'YUT, 2018. - 231 ¢. Pexum
poctyna: http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4458

4. KanyctuH, A. M. M'vapaenuvka u rugpasnuyeckme MalumHbl : ydebHoe nocobue / A. M.
KanyctuH, A. . Ctapukos, M. C. lWepctobutos. — Omck : OMIMYTC, 2015. — 130 c. — ISBN
978-5-949-41124-7. — TeKCT : 9NeKTPOHHbIN // JlaHb : 9NeKTPOHHO-6MbnnoTeyHas cuctema. —
URL: https://e.lanbook.com/book/129164

6.2 lononHuTenbHasnuTepaTtypa

'MapaBnuka u rmgpaBnuyeckne MalumHbl. JlabopaTopHbI NpakTUkyMm : ydebHoe
nocobue / H. I'. KoxxeBHukoBa, A. B. EwimH, H. A. LeBkyH, A. B. dpaHbin. — CaHkT-lNeTepbypr :
INaHb, 2022. — 352 c. — ISBN 978-5-8114-2157-2. — TeKCT : aNeKTPOHHbIN // JlaHb :
3NEeKTPOHHO-6MbnnoTeyvHasa cucrtema. — URL: https://e.lanbook.com/book/212381

6.3 YuyeOHO-meTOAMYeECKME MaTepuanbl ANs  caMoOCToATeNIbHOM  paboTbl

oby4arowmxcs
1. Danbinue, M. M. MeToanyeckne ykasaHus ans ody4varoLmxcsa No OCBOEHNIO ANCLUMMNIVH
(mogynen) B ®IbOY BO BIrynt [OneKkTpoHHbLIN pecypc]:

MeToAMYECKNE yKasaHs Ansa obyyatolmMxca Ha BCeX YPOBHAX Bbicliero obpasosaHus / M. M.

Hanbinue, P. H. MNnotHukoBa; BI'YUT, YuyebHo-meToan4yeckoe ynpasneHue. - BopoHex: BIYUT,

2016. — 32 c. Pexxum gocTyna B 31IeKTPOHHOM cpefe:
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 [epeyeHb pecypcoB  WH(GPOPMALUNOHHO-TENIEKOMMYHUKALMOHHON  CeTU
«HTepHeT», HEOOXOANMbIX AN OCBOEHUS ANCUUNIUHBLI (MoAayns)

HanmeHoBaHue pecypca cetu «IHTepHeT» OnNeKTPOHHbIV agpec pecypca
HayyHasi anekmpoHHas bubnuomeka https.//www.elibrary.ru/defaultx.asp
ObpasosamenbHas nnamgopma «FOpalm» https://urait.ru/
3BC «JflaHb» https://e.lanbook.com/

ANBC «Meeallpo» https./biblos.vsuet.ru/MegaPro/Web
Caim Mu+Hucmepcmea HayKu U 8biclLe20 http://minobrnauki.gow.ru
obpa3zosaHusi PO

SOnekmpoHHas uHgopmMaUuUoHHO-obpaszosameribHas http.//education.vsuet.ru

cpeda ®rbOY BO «BIr'yYUt

6.5 MNepeyeHb MHDOPMALMOHHbLIX TEXHOSIOMMN, UCTOSIb3yeMbIX NPU OCYLLEeCTBIEHUN
obpasoBaTenbHOro npouecca Mo AucuunnuHe (Moaynio), BKMAK4YasA nepeyveHb
nporpamMmmHoro o6ecne4yeHmss 1 UHPOPMaLMOHHbIX CNPABOYHbIX CUCTEM

Mpn M3yYyeHUM OUCUMMAMHBI UCMOSb3yeTCs NporpammMHoe obecrneyeHne, COBPEMEHHbIE
npodeccuoHanbHble 6asbl JaHHbIX W UMH(OPMAUMOHHbIE chnpaBoyvHble cuctembl: IANOC
yHMBEpcuTeTa, B TOM u4ucrne Ha 6ase nporpammHon nnatdopmbl «Cpega 3neKkTpOHHOro
o6yyeHunsa 3KL».

NMpun ocBoeHUM AUCLUNIIUHBI  UCMONb3YeTCA JIMLIEH3UOHHOE U  OTKpbITOe
nporpamMmmHoe obecrnevyeHue

npOI'paMMbI NnueHsun, PeKBU3UTbI noaTBepXxaarwwero AOKymMmeHTa



https://e.lanbook.com/book/212381
https://e.lanbook.com/book/129164%C2%A0
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/4458

Adobe Reader Xl (6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

AnbT ObpasoBaHne JnueHsma Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License

No Level#61280574 o1 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license
Microsoft Office Professional Microsoft Open License

Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
Libre Office 6.1 JlnueH3na Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIV NakeT onepaunoHHOn
cucteMbl AnbT ObpasoBaHue 8.2)

KOMMNAC 3D LT v 12 (6ecnnatHoe MO)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D Horoeop Ne 74-B-TCH-3-2018 ¢ 3A0 «TOIN CUCTEMbI» ot 07.05.2018 r.
YHuBepcuTeTckas JInueHsnoHHoe cornawexHne Ne AO0007197 ot 22.05.2018 r.
Komnac 3D V21 JInueHsnoHHoe cornatweHne ¢ 3AO «ACKOH» Ne KAl-16-1380
CybnunueHsnoHHbI gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 .
APM WinMachine JInueHsnoHHoe cornawenne ¢ OO0 HTL, «AlMM» Ne 105416 ot
22.11.2016 .
Cnpaeo4YHo-npaeosbie cucmembl
Mporpammbl JInueH3un, peKBN3NTbI NOATBEPXKAAIOLLEro AOKYMEHTa
CrnpaBoyHble [loroBop o coTpyaHuyecTse ¢ “UHpopMCBA3L-YepHO3eMbe”, PernoHanbHanbHbIn
npaBoBasi cuctema NHOPMAaLIMOHHBIN LIEHTP 00LLEPOCCUIACKON CETU pacnpoCTpaHeHMs1 NPaBOBOW
«KOHCymbTaHT nHdopmaummn KoHcynbtaHT MNntoc
Mnoc» Ne 8-99/RD ot 12.02.1999 1.

7.MaTepmanbHO-TeXHU4Yeckoeobecne4yeHMeaAUCLUNINHDbI

Y4yebHble ayauTopum ansa nposeneHust y4ebHbIX 3aHATUN:

ayautopusa 115 gna nposefeHusi nabopatopHbix 3aHATUMW. OcHalleHa nabopaTopHbIMU
ycTaHoBKamMu: «M3ydeHne pexxmmoB OBUWXKEHUS KNOKOCTUY; « OTHOCUTENbHbBIN NOKOW XXUAKOCTU BO
BpaLlLlaloLweMcs BOKPYr CBOEN OCUM LMNMHAPUYECKOM cocydey; «McnbiTaHne BakyymM-Hacocay;
«McnbiTaHne ueHTpPoBeXHOro BeHTUNATOpay; «McnbiTaHMe LEHTPOOEXHO-BUXPEBOrO HacoCay;
«HopmanbHoe wucnbiTaHne uUeHTpobexHoro Hacocay»; «CteHn  bepHynnuy». CteHabl:
'mopopacnpenenutens; MMpoannapaTtypa; MapounnuHapbl; AKcrarnbHO-NopLLIHEBOM
rmgpomoTop; Topmo3Has rugpocuctema; OJfIEMEHTbl  MHEBHO-TMOPABANYECKUX  CUCTEM;
LLlecTtepeHHble Hacochl (2 wT); Anadparma HopmarnbHas.

8 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOM aTrecTaumum oby4arowmxcsa no
aucuunnu-He (moaynio)

OueHo4Hble maTepuanbl (OM) ona gucumnnuHbl (MoAayns) BKNoYaoT B cebsi:



- NepeyeHb KOMMeTEeHUM C yKazaHMeM UMHONKATOPOB LOCTMXKEHUS KOMMNETEHLMI, 3TanoB
nx oopMMpOBaHNS B NpoLiecce 0CBOEHMSA 0bpa3oBaTenbHON NporpaMmmbl;

- ONMcaHue LWKan oueHnBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aJaHNA WNU WHble MaTepuanbl, HeobxoauMMmble AONS OUEHKU
3HaHWN, YMEHNIN, HaBbIKOB;

- MeToguMyeckue martepuvansl, onpegenstowme npoueaypbl OLEHNBAHUA 3HAHUIN, YMEHWUNA,
HaBbIKOB 1 (UNn) OonNbiTa 4EATENBHOCTH.

OM npegcTtaBnsawTCA OTAENbHBIM  KOMMIIEKTOM W BXOAAT B COCTaB paboyen
nporpamMmmbl AUCUMNNUHBLI (Moayns).

OueHo4Hble maTepuansl opmupytotes B cootBeTctBumn ¢ 1 BIYUT «lNonoxeHue o6
OLEHOYHbIX MaTepuanax».



AHHOTALUA

KP

ABOYEUNPOrPAMMEQUCLUMNIUH

bl

«MexaHuKa XUOKOCTU U rasa»

(HavmMeHOBaHVEANCLMNITUHBI)

Ne Kopn HaunmeHoBaHne Kop 1 HanmeHoBaHMe MHOUKaTopa OOCTMXKEHMS KOMMETEHLMN
n/m | komneTe KOMMeTeHL MmN
HUMK

1 OrnK-1 CnocobeH npumeHatb | WO 1onk1 — MNpuMeHaeT ecTeCTBEHHOHayYHble 3HaHUS U MeToabl
ecTeCTBEHHOHay4YHble M | MaTemaTuyeckoro aHanusa B npodeccuoHarnbLHom
OOLLIEMHXXEHEPHBIE  3HAHMS, | OEeATENbHOCTU
meToabl  MaTematuydeckoro | MO2onk1 — lNpumeHsieT obLenHXeHepHble 3HaHUA U MeToabl
aHanMsa u MOAENVPOBaHUSA | MaTeEMaTUYEeCKoro MOLENUPOBaHMA B NpodeccMoHarnbHom
B npocheccnoHanbHoON | OeATEeNbHOCTU
OesTenbHOCTH

2 OrK-11 | CnocobeH BoIaBNATE | MW1onk1 — BbIABNSIET  €CTECTBEHHOHAYYHYH  CYLIHOCTb
€CTECTBEHHOHAY4YHYI0 npobnem, BO3HMKawWWMX B  xoge  NpodeccrMoHanbHOW
CYLLHOCTb npobnem, | AesaTenbHOCTW.
BO3HUKAKOLLIMX B xoge | WD2onk11 — [puBnekaetr Ans peweHus npodeccuoHanbHbIX
npod)eccroHasibHoON 3aga4y  u3MKo-maTeMaTU4yecknin annapat M COBPEMEHHbIEe
0eATenbHOCTU, MpUBreKaTb | KOMMbIOTEPHbLIE TEXHONOMMN
ans nx peweHna ¢uU3nKo-
MaTemMaTu4eckun annapat u
COBpPEMEHHbIEe
KOMMbIOTEPHbIE TEXHOMOMMU

Koa n HanmeHoBaHue MHOUKaTopa AOCTUXEeHUA

KOMMNEeTeEHLNN

PesynbTathl 06y4eHnsa (nokasaTenu oueHnBaHus)

WOlonk1 — [MpumeHsieT ecTecTBEHHOHayuYHble
3HaHWA M MeToAbl MaTeMaTMYEeCKoro aHanmsa B
npodeccuoHarnbHON OeATENbLHOCTU

3HaeT: 3aKOHbl MEeXaHMKW XWOKOCTM WU rasa, CbI/ISI/I‘-IeCKyIO
CYLWHOCTb SIBMEHUN, nponcxogdaLinx B cpeanax

YMmeeT: ncnonb3oBaTtb Ha NnpakTuke OCHOBHbIE NPUHLUUNbI N
o6Lwue NonoXeHnss MeXaHWKK XXUOKOCTU U ra3a, NPUMEHSITb
dusnko-maTemMaTU4eckMn  annapat npu  paspaboTke
TEXHOSOrMYECKNX MPOLIECCOB, BKIMIOYAKOLWIMNX HACOCHbIE
YCTaHOBKM 1 06opyaoBaHMe ¢ rMapo- U NHEBMONPUBOAOB

BnageeT: addekTuBHbIMM MeTod4amMu W cpeacTBamu
WMHOPMaLIMOHHbIX TexXHomMnornmn no pacueTy
TpybonpoBOAHLIX CeTeW WU TMAPaBIIMYECKUX MalUMH Ans
NnepemMeLLeHns  XMOKOCTEM U Tras3oB, pPerympoBaHuUIo
paboTbl rmapaBrnyecknx MaLUnH " cucTem
rmapaBnmMyeckoro 1 NHEBMaTMYECKOro NPUBOAA, HaBbikamu
BbIMOMTHEHNSA  TMAPOANHAMUYECKMX  IKCMEPUMEHTOB U1
UCNbITaHMSA TMaPaBANYECKUX MaLUnH

NO2onk1  —
3HaHus M
mMoZenunpoBaHus
AesTeNbHOCTH

MpumeHseT

obLenHxeHepHble
mMeToabl MaTemMaTu4eckoro
B npoceccuoHansHon

3HaeT: yCTPOWCTBO U NpUHUMN paboTbl rMapaBnnyeckmx
MaLLWH, YCTPOWCTB 1 annapaToB, MeToAbl NMPOEKTUPOBaHNS
HaCOCHbIX YCTaHOBOK A5 pacyeToB

Ymeer: COCTaBMnATb  rMApaBNMYeckMe  CXEeMbl
NPOV3BOACTBEHHbIX 06 LEKTOB, NMPUMEHSITL TUMOBLIE CXEMb!
NCMoMb30BaHNs rMopo- " nHeBMoannapaTos,
perynvpoBaTb paboTy Hacoca Ha ceTb

Bnageer: NpUMEHeHnsA TEOPETUYHECKNX NOSIOXEHNI
MEXaHUKMN XMAOKOCTU U Tra3a K pelleHUNo MpakKTn4eCKnx
3agad B obnactu HpVIKﬂaﬂ,HOVI MeXaHuKn, HaBblKaMu
BbINOJIHEHUA rmagpoaAnHaMMNYECKNX  SKCNepuMeHToB U
NcnbiTaHnAa rmgpasinydecknx manH

WOlonk11 —

CYWHOCTb npobnewm,

BbisSiBNSeT eCcTecTBEHHOHAY4HYHo

BO3HMKaAOLWMNX B XoAde

npoceccnoHanbHOM OeATENbHOCTMW.

3HaeT: COBpPEMEHHble TEHAEHUMU pasBUTUS TEXHUKA U
TeXHomnorum MaLUVUHOCTPOEHUS, n3mepuTensbHOn 7
BbIYUCIIUTENTbHON TEXHUKU, NHOPMALIMOHHbBIX TEXHOMOIMI




Npu peLleHnn TUMOBbIX 3ada4y B CBOEN NpodeccuoHanbHoM
4esiTenbHOCTH

YMeeT: BbISIBNATb COBPEMEHHbIE TEHOEHUMM pasBUTUS
TEXHUKM M TexHomnormm B obnactm MalMnHOCTPOEHMS,
N3MepUTENbHON " BblYMCNNTESTBHON TEXHUKM,
WH(POPMALIMOHHBLIX TEXHOMOMMA MNPU  PELUEHMM TUMOBbIX
3agady B obnactm npod)eccrMoHanbHOW OeAaTeNbHOCTY,
CBSI3@aHHOMW C MaLUMHOCTPOEHUEM

BnageeT: npakTnyeckum onbITOM peLleHnsa TUNOBbIX 3adad
B cdepe MaLNHOCTPOEHUS C Y4YEeTOM COBPEMEHHbIX
TEHOEHLUMN pa3BUTUS TEXHUKU U TexXHonorum B obnactu
n3mMepuTenbHOn " BblYNCIIUTENBHOM TEXHUKM,
MHAOPMALIMOHHbBIX TEXHONOINN

UO20mk11 — TMpuBnekaer ana  peweHus | 3HaeT: MeToAbl MPOBEOEHUA Hay4HbIX UccneaoBaHun U
npodeccunoHanbHbIX 3apay PU3NKO- | 3KCNEPUMEHTAaNbHbIX PaboT No onpeaeneHnto napameTpoB
MaTteMaTuMyeckuii annapat U COBPEeMeHHble | paboTbl rmgpaBrmnyeckux MalLLWH, rmgpo- "
KOMMbIOTEPHBIE TEXHOSTOTUU NHEBMOMPUBOAOB
Ymeer: COCTaBnATb rmgpaennyeckue CXEMbl
NPON3BOACTBEHHBIX OOBEKTOB, NMPUMEHATL TUMOBbLIE CXEMBI
MCNOonb30BaHuUs rmgpo- " NHeBMOannapartos,

perynvpoBaTtb paboTy Hacoca Ha CeTb

Briageet: HaBbIKaMu NPUMEHEHNST TEOPETUYECKUX MONOXKEHUIA
MEXaHUKWKUOKOCTUMra3akpeLLEHNIO  NPaKTUYecknx — 3agad
BOGnacTUNpuKNagHoOMMeXaHNKW, HaBblkaMm
BbINONHEHWATMAPOAVHAMUYECKMX 3KCMEPMEHTOB 7
MCNbITaHUA rmapaBAaMYECKNXMaLLMH

CopepxxaHue pasgenoB gucumnnuHel. BeegeHue. MNMpeamet n 3agaum kypca. OCHOBbI Tex-
Hu4eckom rmgpomexaHnkm.Mogenu crnnowwHon cpebl. OCHOBHbIE hU3NYECKMECBOMCTBA XKUOKOCTENN
rasoB. MonekynsapHasa CTpykTypa U OCOBEHHOCTU XMAKOrO M ra3oobpasHoro coctoaHus. 'mnoTtesa
ocnnowHocTn cpeabl. MNnoTtHocTe cnnowHon cpeabl. O6beMHblE CBOWCTBA >XMAOKOCTEN U ras3oB
fABneHua Ha rpaHuuax ¢ rasamm U TBepabiMuM Ternamu. McnapeHue, KUNeHue >XUOKOCTEN U
KaBuTaumsa. Mopgenu >Xugkon cpefbl U MeTodbl rmapoaspomexaHuku. [1Ba mMeToga onucaHus
OBWKEHNS XnOKocTn urasa. JInHum Toka n TpyoKku Toka. DnemMeHTapHasl CTpyka U ee CBOWCTBA.
MOTOK XMOKOCTU U erocTpymHas mogenb. Pacxop XuakocTu u rasa. YpaBHEHWE HepaspbiBHOCTU
(cnnowHocTn). OBWM xapakTep OBWXEHUS Xuakorm yactuubl. Teopema Kowwu-lenbmronbua.
BuxpeBble nuHun n Tpybkn. Teopema Nenbmronbua. ObpasoBaHue Buxpen. Linpkynaums ckopocTtu
n Teopema Ctokca. besBuxpeBoennu noTeHuManbHoOe ABWXKeHue. HanpsbkeHHoe CocTosiHue
Xngkoctm v rasa. Cunbl, gencrteyouime BXUOKOCTAX.CBOMCTBA HaMpPsHKEHUA MOBEPXHOCTHbIX
cun.YpaBHeHus OBWXeHud BHaNpPshKeHUsIX. Y paBHEHNE DNIepaansanoKoALLENCSXKUAKOCTN
nnxuHterpmposaHne.OcHoBHoeanddepeHUManbHoe ypaBHeHWe ruapoctatukn. 3akoH [lackans
(ocHoBHOWM 3akoH rugpoctatuku). MNoHaTne o Hanope.OTHOCUTENbHBIN MOKOW KUAKOCTU. Cunbl
AaBneHnss Ha TBepable noBepxHocTn. O6o6uwieHHas runotesa HbIOTOHa O CBA3M  Mexay
HaNpPsKEHNSMN U CKOPOCTSIMU AedopMaunin. YpaBHEHNE OBWMXKEHUS] BA3KOW XUOKOCTU (YpaBHEHME
HaBbe-CTokca). YpaBHeHwe BepHynnu Ons anemMeHTapHOM CTPYWKU uaeanbHOW W pearibHOn
XNOKOCTU. YpaBHeHWe BbepHynnu And noToka XWOKOCTU. YCTaHOBUBLLEECA TevyeHue BS3KOW
HECKMMAEMOWN XMAKOCTU B NPAMON uunuHgpudeckon Tpybe. YpaBHeHue [lyasenns.YpaBHeHue
Hapcu-Bencbaxa. mgpasnuyeckne conpotusneHus. CTpykTypa obwux dopmyn ana notepb
Hanopa. MecTHble rmgpaenuyeckue conpotmeneHmsi. OCHOBbI Teopun Nnogodus. Teopembl nogobus.
OCHOBHbIE KpUTEpPUM TMApPOMEXaHM4eckoro nogobmusa. HeycToMmumBOCTb NlaMUHAPHbBIX TeYeHUn
BO3HUKHOBEHME TypOyneHTHOCTU. YpaBHeHue PerHonbaca pAana  passutoro  TypbOyneHTHoro
OBWXKEHNA HeCKMMaeMon XuOkocTu. HekoTopble rmMnotesbl O TYpOYMNEHTHbIX HanpsXeHUsx.
PacnpeneneHneckopocten npu TypOyneHTHOM TedeHun B Kpyrnbix Tpybax. ConpoTuBneHue
ABWKEHUIO XMAKOCTM BTpybBax npu TypOyneHTHOM pexume. [mapaBnuMyeckuii pacdeT MnpoCTbiX
Tpy6onpoBOAHbIX
cucteM.lNoTpebHbinHanop.HanopHaaxapakTepuctnkacetTn.OCHOBHbIENapameTpbiMKnaccupuKkaumsH
acocoB.[JuHamMn4eckmeHacoChl:LLeHTPOOEexXHbIEHAaCOCbl,0CHOBHOEYPaBHEHMELLEHTPOBEXKHBIXMALLNH
onnepa, 3akOHbl  MPOMNOPLMOHANBHOCTM  ONsi  FeoMeTpudeckn  nogoOHbIX  HACOCOB,
OCHOBHbIEXAPAKTEPUCTUKN LEHTPOBEXHBIX HACOCOB, COBMECTHASA XapaKTEpPUCTMKa Hacoca u ceTw,
BbiGOp paboyen Touku, KOI(PULMEHT BbICTPOXOAHOCTU, OCEBbIE, BUXPEBbIE, CTPYWHbIE HACOCHI.
O6beMHbleHacoChl:NOPLUHEBLIE, LLECTEPEHHbIE,BUHTOBbIE, NTacTUHYaTbie.CxaTtue n



TPaHCNOPTMPOBKa rasos.



NMPUNOXEHMUE 1
K pabo4yen nporpamme

OLIEHOYHbIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALIUN

no gucuunnuHe

MexaHuKa XUOKOCTMU rasa




1 NepeyeHb KOMNETEHLMI C yKazaHUeM 3TanoB ux opMmmpoBaHua

Ne
n/n

Kon
KomneT
eHLMM

HavmeHoBaHune
KoMmneTeHumn

Koa v HanmeHoBaHWe MHOuKaTopa OOCTUXEHUS
KoMneTeHuun

OrlK-1

CnocobeH
NPUMEHSATb
€CTEeCTBEHHOHay4YH
ble n
0bLLEeNHXEeHEPHbIE
3HaHus, MeToabl
MaTemMaTU4eCcKoro
aHanmsa un
MOAENVUPOBaHUSA B
npodgeccnoHanbHoOn
OEeATenbHOCTH

WO 1onk1 — MNpuMeHsieT ecTeCTBEHHOHAYYHbIE 3HAHUSA U METOAbI
MaTeMaTU4ecKoro aHanusa B NpogeccuoHanbHom 4eaTeNbHOCTH
WNO20nk.1— MpuMeHsieT obLLenHXeHepHble 3HaHUS U1 METOAbI
MaTeMaTU4ecKoro MoAenMpoBaHns B NpodeccnoHanbHom
neaTenbHoCTn

OrK-11

CnocobeH
BbISIBNATb
€CTECTBEHHOHAY4Hy
0 CYLLHOCTb
npobnem,
BO3HMKAOLLNX B
xone
npodeccnoHanbHON
AeaTenbHoCTH,
npuenekaTb Ans nx
pelleHna Pusmnko-
MaTeMaTU4eCKnim
annapart 1
COBpPEMEHHbIE
KOMMbIOTEPHbIE
TEXHOIOrMmn

WO 1onk-11 — BbliBNSieT eCTeCTBEHHOHAYYHYIO CYLLUHOCTb
npobnem, BO3HUKAOLMX B X0a4e NpodeCCMoHansHon
JEeATeNbHOCTU.

NO20mk-11— MNpuBnekaeT ons peweHnsa npodeccmoHanbHbIX
3agad pusnko-maTtemaTMYeCcKnin annapar U COBPEMEHHbLIE
KOMMbIOTEPHbIE TEXHONOINMN

Koa n HaumeHoBaHue MHOUKaTopa

OOCTUMXEeHNA KoMneTeHUunn

PesynbTathl 06y4yeHus (nokasaTenn oueHBaHNsS)

NO1ork1 — MpumensieT
€CTECTBEHHOHAY4YHbIE€ 3HaHMA U METOAbI
MaTeMaTM4eckoro aHanmsa B
npogeccruoHanbHON 4eATENTbHOCTH

3HaeT: 3aKOHblI MEXaHUKWN XXWAKOCTU 1 rasa,
PM3NYECKYIO CYLLHOCTb SABMEHWUMN,
npoucxogsaLnx B cpegax

YMeeT: NCNonb3oBaTh Ha NPaKTUKE OCHOBHbIE
NPUHLUNMNBI 1 OBLLME MOMNOXEHUA MEXAaHUKMN XXUOKOCTU
W rasa, NpUMeHsTb PU3NKO-MaTeMaTUIECKNI
annapart npu paspaboTke TeXHONMOrM4eCcKnx
NpoLEecCcoB, BKNHOYAOLLMX HACOCHbIE YCTAaHOBKA U
obopygoBaHune ¢ rmgpo- U NHEBMOMNPUBOAOB
BnapeeT: adhdekTMBHEIMN METO4AMU U cpeaCcTBaMMU
WMHOPMALMOHHBIX TEXHOMNOMI MO pacyeTy
Tpy6onpoBOAHBLIX CETEN U TMAPABIMYECKUX MALLWH
AN NepemMeLleHnst XXUOKOCTEN 1 ras3os,
perynMpoBaHuio paboThbl rmapaBiIMyeckux MallvH m
CUCTEM rMAPaBINYECKOro N NHEBMATUYECKOrO
npunBoaa, HaBblkaMu BbIMNONTHEHNS
rmgpoanHaMun4eCcknx sKkCnepmmMeHToB 1 UCNblITaHNA
rmapasiin4eCcknx MallnH

NO20mk-1— NpuMeHsieT 06LenHXXeHepHble
3HaHWSA U METOAbl MaTeMaTUYECKOTO

3HaeT: yCTPOMUCTBO U NpMHLUMN paboTbl
rMopaBnMyecknx MallvH, YCTPOWCTB M annapaTos,




MOenMpoBaHnsa B NPodeccrMoHanbHON
OeaTenbHOCTH

MeTO/bl NPOEKTMPOBaHUSA HACOCHbIX YCTAHOBOK AMA
pacyeToB

YMeeT: cocTaBnsiTb MMapaBrMyecKkme CXembl
NPOM3BOACTBEHHbIX 0OBEKTOB, MPUMEHSTL TUMOBbIE
CXeMbl UCMOMNb30BaHMA rMapo- U NHEBMOANNapaTos,
perynupoBaTb paboTy Hacoca Ha ceTb

BnapgeeT: npMeHeHNs TEOPETUYECKNX MONOXEHNN
MEXaHWKN XNOKOCTU U rasa K peLLeHunto
npakTuyeckux 3agay B obnactv npuknagHon
MeXaHWKW, HaBblKaMW BbINOSTHEHUS
rmopoaMHaMNYECKNX SKCMEPUMEHTOB M UCMbITaHUS
rmapaBnNUYeckMx MaLluH

WO1onk11— BeisiBnsiet
€CTECTBEHHOHAY4YHYIO CYLLIHOCTb Npobnem,
BO3HMKaKOLLMX B Xo4e npodeccnoHarnbHom
DeATenbHOCTH.

3HaeT: COBpEMEHHbIE TEHAEHUNN Pa3BUTUS TEXHUKN
N TEXHOSOrMN MaLLUMHOCTPOEHNS, N3MEPUTENBHON N
BbIYUCNNTENBHON TEXHWUKN, NHPOPMALIMOHHBIX
TEXHOSOMMN NpU peLleHnn TUNOBLIX 3aay B CBOEN
npopeccmoHanbHoOn esaTenbHOCTH

YMeeT: BbISiBNSATb COBPEMEHHbIE TEHAEHUUN
pasBUTUSA TEXHUKN U TEXHONOMMN B obnactu
MaLUNHOCTPOEHUS, U3MEPUTENBHON U
BblYUCNTENBHOW TEXHUKU, MHOPMALIMOHHBLIX
TEXHOMOMN Npuv peLleHnn TUNOBbIX 3a4ad B
obnacTtu npodeccnoHanbHoOM AeATENBHOCTH,
CBfI3aHHOW C MALUNHOCTPOEHUEM

BriageeT: npakTU4ecknm OnbITOM peLleHns TUMOBbIX
3agay B cdhepe MalMHOCTPOEHUS C y4ETOM
COBPEMEHHbIX TEHOEHLUMI Pa3BUTUSA TEXHUKN 1
TEXHONOrnM B 0611aCTn N3MepUTENLHON K
BbIYUCNNTENBHON TEXHWUKM, NHPOPMALIMOHHBIX
TEXHOSOMNN

WO20nk11— MNMpuBnekaeT ans pewieHns
npodeccrnoHanbHbIX 3agad hnamnko-
MaTeMaTUYECKMIA annapaT U COBPEMEHHbIE
KOMMbIOTEPHbIE TEXHONOINMN

3HaeT: MeToAbl NPOBEAEHUS Hay4YHbIX
MccrneaoBaHuin U 9KCNepUMeHTanbHbIX paboT Mo
onpeaeneHnio napaMmeTpoB paboThbl
rMapaBnnyecknx MalliviH, rmapo- U MHEBMOMNPUBOA0B

YMeeT: cocTaBnaTh rmapaBnnyeckme CXxemsi
MPOU3BOACTBEHHbLIX OGBEKTOB, MPUMEHSATL TUMOBbIE
CXeMbl UCMOMNb30BaHNA MMAPO- U NHEBMOANMNapaTos,
perynnpoBsaTb paboTy Hacoca Ha ceTb

BnapeeT: HaBblkamMy NPUMEHEHNSA TEOPETUYECKUX
NONOXEHWIN MEXaHWKM XXUOKOCTU U rasa K peLLeHuio
NpaKTUYeCcKUX 3a4ay B 06racTi NpyKnaaHomn
MeXaHUKW, HaBblkaMW BbINOMHEHUS
rMOPOANHAMUYECKUX SKCMIEPUMEHTOB U UCTIbITAHMS
rMapaBnMYeckMx MallvH

2 Macnopt ¢poHAa OLEHOYHbIX MaTepuanoB No AUCLUUNIINHE

Ne Pasgensbl MHpexkc OueHoYHble cpeacTBa TexHonorusi/npouenypa
n/ ONCUMNNUHBI KOHTpOnupy HaMMeHoBaHue NeNe 3agaHui oLieHuBaHus (cnocob
n emon KOHTpOInA)
KOMMeTeHLu
n (unu ee
yactm)
1 BeegeHune Tecm (baHk mecmosbix 3a0aHull) 2 BnaHo4Hoe unu
OlK-1 KOMMNbIOTEPHOE
OrnK-11 TecTpoBaHue
CobecedosaHue (8onpocki K 55-56 KoHTporb
3avemy) npenogasaTtenemM
2 | 'mopaBnuyeck Tecm (baHk mecmosbix 3adaHutl) 1,3-5,14-15,20-21,26-28,41-43 BrnaHo4yHoe nnu
ve npowecchbl OrlK-1 KOMMblOTEPHOE
TpaHcnoptupo | OMK-11 TECTUpOBaHMe
BaHus CobecedosaHue (8onpockl K 57-59,95,116 KoHTponb




TexHomornyec 3a4emy)

npenogasarenem

Knx cpen JlabopamopHbie pabomsi
(cobecedosaHue) (8orpocskl k

3awume nabopamopHeix pabom)

80-85,105-108,129-132

3awumra nabopaTopHbIX
paboT

CumyayuoHHoe 3adaHue 142 KoHTponb
npenogasaTenem
3 | M'vopomexaHu Tecm (baHk mecmosbix 3adaHutl) 6-9,16-17,22-23,29-32,38,45-50 BnaHo4yHoe unu
yeckune OrK-1 KOMMbOTEPHOE
npoweccol n OnK-11 TECTUpOBaHMe
obopynosaHu CobecedosaHue (80rpochi K 60-64,96-98,117-120 KoHTponb
e ans nx 3ayemy) npenogasaTenem
peanusaummn JlabopamopHsie pabomei 86-90,109-110,133-136 Bawmta nabopaTopHbIx
(cobecedosaHue) (8onpocski K pabot
3awume nabopamopHeix pabom)
CumyauyuoHHoe 3adaHue 141,143-145,147-148 KoHTponb
npenogasaTenem
4 | Tennosble Tecm (baHk mecmosbix 3a0aHull) 10,24,33-34,37,39,51 BnaHo4Hoe unu
npoueccsl 1 OnK-1 KOMMblOTEPHOE
annapaTbl OnnK-11 TeCTUpoBaHune
CobecedosaHue (80rpochl K 65-67,99-100,121-122 KoHTponb
3avemy) npenogasaTtenemM
JlabopamopHbie pabomabi 91,111,137 3awmTta nabopaTopHbIX
(cobecedosaHue) (8onpocsbl K pabot
3aujume nabopamopHbix pabom)
CumyauyuoHHoe 3adaHue 146,149 KoHTporb
npenogasaTenem
5 | MaccoobmeHH Tecm (baHk mecmoebix 3adaHutl) 11-13,18-19,25,35-36,40,44,52-54 BnaHo4Hoe unu
ble NpoLecchl OrK-1 KOMMNbOTEPHOE
v annaparbl OrK-11 TecTupoBaHune
CobecedoesaHue (8onpockl K 68-79,101-104,123-128 KoHTponb
3ayemy) npenogasaTenem

JlabopamopHsbie pabomabi
(cobecedosaHue) (8orpocskl k
3awume nabopamopHeix pabom)

92-94,112-115,138-140

3awumra nabopaTopHbIX
paboT

CumyayuoHHoe 3adaHue

150-151

KoHTponb
npenogasarenem

3 OueHOYHble MmaTepuanbl ANA NPOMEXYTOYHOM aTTecTauum
TunoBble KOHTPOSbHbIE 3aAaHMUA UMK UHbIe MaTepuanbl, HeO6XoAUMbIe AN OLeHKU
3HaHUWN, YMEHUN, HaBbIKOB U (MNN) ONbITa AeATENbHOCTU, XapaKTepU3yrLMX 3Tanbl
¢hopMmmpoBaHMA KOMNETEeHLUN B NpoLecce 0OCBOeHUA obpa3oBaTenbHOM NporpamMmbl

ATTectauus o6yqarou_|,eroc;| no agucuunimHe npoBoaAnNTCA

npegycMaTpuBaeT BO3MOXHOCTb nocrneaytowero cobeceqoBaHms (3adeta).
Kaxgbin BapuaHT TecTa BktovaeT 20 KOHTPOMbHbIX 3a4aHuK, U3 HUX:

- O KOHTPOMbHbLIX 3a4aHWU HAa NPOBEPKY 3HAHWUN;
- 8 KOHTPOMNbHLIX 3a4aHNin Ha NPOBEPKY YMEHUN;
- 3 KOHTPOMbHbIX 3a4aHNA Ha MPOBEPKY HaBbLIKOB.

3.1 Tecmbi (6aHk mecmoebix 3adaHull)

B (opme TecTupoBaHus, |

3.1.1 OMNK-1 CnocobeH npumMeHssImMb ecmecmeeHHO-HayYHble U 06ueUH)XeHepPHbIe 3HaHUS,
MemoObl MameMamu4ecKko20 aHaslu3a u MmodesiupoeaHusi 8 npogheccuoHanbHOU desimenlbHOCMU
NO1onk1 — MNprMeHseT eCTeCTBEHHOHAYYHbIE 3HAHUSA U METOAbI MaTeEMaTUYECKOro aHanu3a B NpogeCccuoHansHom

JeaTtensHocTu

NO20nk.1— MNpuMeHsieT obLLenHXeHepHbIe 3HaHUS U METOAbI MaTeMaTUYEeCKOro MOAENNPOBaHNA B

npoceccuoHansHoON AeATeNbLHOCTU

3afaHu
A

Ne TecToBoe 3agaHue

A (Ha BbIGOp 0QHOro NpaBUIIbHOrO OTBETA)

1
AbcontoTHOE AaBneHne B TOUKe A, rae p — NNOTHOCTb BOAbI,
MaHOMeTpa, paBHO:

p

0 — atmoccepHoe gaBnexHve, M — nokasaHue




2) p:M+po+pg(h2_hl)
5 P=M+py*pgh,
5 P=PotPgh

CyLUHOCTb rMMnoTe3bl CNIIOLHOCTY 3aKoyYaeTcst B TOM, YTO XUAKOCTb paccMaTpmuBaeTcs Kak
1) cpena, nmetoLlas paspbliBbl U NYCTOThI

2) cnoxHas cpepa C pacTBOPEHHbIMW razamu, BeLecTBamu, MMetoLas paspbiBbl U NyCTOThI
3) HemoABWXKHOE TBEPA0E MIU XMAKOoe Tero, Npy onpedeneHHon Temnepartype v AaBneHnm

4) KOHTMHYYM, HenpepbIBHas CNJoLwWHas cpeaa

B y3kow yactu Tpy6bl Re = 2300, B LUMPOKOW YaCTW Ha [OCTAaTOYHOM PacCTOSHUKU OT pacLUMPEHUS

~s
Y I
=]
] o

P r

1) Re=1150

2) Re =4600

3) Re=2300

4) OTBeT 3aBUCUT OT BEMWYMHbBI PAcXoAa 1 BA3KOCTU

HanTtun Kputndeckyto ckopocTb B Npsimon kpyrnow Tpybe d = 0,020 m ons Bo3gyxa, eCriv ero AuHammnyeckui

_ -5 —
KO3(pPULMEHT BA3KOCTM U NNOTHOCTb COOTBETCTBEHHO PaBHbI H= 210 Ma-c, pP= 1’2 Kr/m3,

1) 8,3m/lc
2) 19wmilc
3) 3,3wmlc
4) 2,3 mlc

Hacoc nogaet macno ¢ pacxogom 2 ni/c Ha BbicoTy 60 M. [NoTepu Hanopa cocTaenstoT 42 m. O6a pesepByapa

oTkpbIThl, KM Hacoca paseH 0,6. MnotHocTb Macna p = 900 kr/m®. YeMy paBHa MOLLHOCTL Ha Bany Hacoca?
1) 30kBT

2) 3kBr
3) 1,77 kBt
4) 1,24 kBt
JencteutensHas w 1 PUKTMBHAA Wy CKOPOCTM B 3EPHUCTOM CIOE CBSA3aHbl COOTHOLLEHMEM
oMo
a) €

6) W=Ww, & .

w=w,

B)

CKOpOCTb OCaXaeHuNs Npu NaMMHapHOM pexrMe paccynTbiBaeTcsa no dopmyne:
7d? ,ow2
0 a2
gd*(pw—p)p
5 A
gd*(pn—p)

g 18u ;

/4( Pm—p)gd
r) 3ep .

MpaBunbHas 3annce OCHOBHOTO AN depeHLNanbLHOro ypaBHEHUSA OUNbTPOBAHWS, €CIn
AP — pa3HOCTb JaBNEHUN,
R, Ry — conpoTuBneHns ocagka v (punbTpoBanbHOW Neperopoaku,
V — o6bem unbTpaTa,
S — nnowaab NoBEPXHOCTU (OUNBLTPOBAHNS,
T — NPOAOIKNTENBHOCTM PUMNBbTPOBAHNS.
v dv _ AP

AP:#(RONLRd))E, 6) Sdt ﬂ(Roc_R(p)

a)




dv AP dv AP

dr ,u(Rac+R¢) Sdt ,u(RDC+R¢)
B) ; r) .
9 MoLHOCTb, NOTpebnAeMyto MeLLankon Npy yCTaHOBMBLUEMCS PEXUME, PacCUUTLIBAOT Mo hopmyne:
345
pnd’ Ky-pn'd
345
) 4y Keprd 3 M.
10 YpaBHeHWe TennonpoBOAHOCTU NIIOCKON CTEHKU NPU YCTAHOBMBLLEMCS NpoLecce TennoobmMeHa
Q=kFA
a) ;
e .
O==F(t, —1, )
6) o -
| = Fir =1, 1
O=eoFlt, —1.)
N 2 f )
11 YKaxuTe npaBuIibHYH 3anvcb Yncna eanHuL, nepeHoca Macchl npy abcopbuum
K FAY
a) y P
Ayg —Avy
A
231g Aﬁ
6) Y
Yu — Yk
B) A)’cp .
r G(yy—yx) )
12 CocrtaB napa, yaansoLerocs u3 pektugmnkaLmoHHON KONMOHHbI B AedriermaTtop, paBeH CocTaBy

a) kyboBoro ocraTka;
0) ncxopgHom cmecy;
B) AUcTunnaTa.

13 [MepBoW KPUTUYECKON Ha3bIBAETCS BMAXHOCTb, COOTBETCTBYIOLLASA:

a) KOHUY yadarneHus CBa3aHHOW Braru

6) KOHUy yaaneHusa ceo6oaHow Bnaru

B) TOUKe nepermba Ha KpMBOW NafatoLLEe CKOPOCTM CYLLIKM

r) JOCTVKEHMIO PABHOBECHOM BMAXXHOCTU HA MOBEPXHOCTU MaTepuana

B (Ha BbIGOpP HECKONbLKUX NpaBUNbHbIX)

14 Tpebyembii HAaNOp Hacoca onpegensieTcs

1) reomeTpuyeckon BbICOTON NogbeMa XKUAKOCTH;

2) pa3HOCTbIO AaBNEHUN B HaNnOPHOM N NMPUEMHOWN EMKOCTSX;
3) notepsimu Hanopa B ceTu;

4) BbICOTOM BCacbIiBaHUS;

5) KA Hacoca.

15 Hacoc ans paboTel Ha ceTb nogbupatoT Mo
1) 3apaHHOW nopave;

2) TpebyemMomy Hamnopy;

3) nonesHom MOLLHOCTWY;

4) wmakcumanbHomy K.

16 DunbTPbLI HENPEPLIBHOTO AEUCTBUSA
a) 6apabaHHbIN BaKkyyM—unbTp,
6) AUCKOBbIN BakyyM—cunbTp,
B) HyTY—ChUNbTP,

r) pamHbI dunbTp—Npecc.

17 MowHocTb, NoTpebnsaemas MeLlankon, BO3pacTaeT Npu YBENMYEHNM CreayoLmxX napaMmeTpoB:
1) AamameTpa Mewlanku;

2) nnoTHOCTM NepemeLIMBaeMon cpeabl;

3) BA3KOCTU NnepemeLlLMBaeMon cpeabl;

4) YacToTbl BpalLeHUs MeLUarnku;

5) BbICOTbl YPOBHS XXUOKOCTU

18 PactBOpuMOCTb rasa B XMOKOCTW YBENNYMBAETCSA
a) Co CHMXKeHUeM Temnepartypbl;

0) CO CHMXEHNEM OaBNeHUs;

B) C NOBbILEHMEM AABMEHNS;

r) C NOBbILLIEHNEM TEMMEepaTypbl

19 Kakune kOHBEKTUBHbIE CyLUUKM Hanbonee LenecoobpasHbl A4Sl CYLLIKU ChiNy4Ynx MaTepranoB?
[ns cywkn MaTepuanos UCNoMb3yT CYLUUITKK:
1) 6apabaHHble;




2) BanbLoOBbIE;

3) NeHTo4HbIE;

4) cybnMMaunoHHbIE;
5) ¢ kunsAwWmMM cnoem;
6) pagvauunoHHble

B (Ha cooTBeTCTBME)

20

B Tpy6onpoBoae Ne 1 nponcxoauT aBumxkeHue Xnakoctu npu vmicne Re = 600, B Tpydonposoge Ne 2 — npu Re =
75000. Kak n3mMeHATCs NOTepU Ha TPEHME B KaXXO0M U3 3TUX TPyOONpOBOAOB, ECNN pacxos XKUAKOCTU B HUX
yBenuunTca B 2 pasa?

A) B Tpyb6onposoge Ne 1 1) yBenuuntca B 2 pasa

B) B Tpy6onposoae Ne 2 2) yBenuuntcs B 4 pasa

21

Kak nameHunTcs Harnop Hacoca npu YMeHbLLEHUM Eero Noaayn:
1) C NOMOLLBIO 3aaBWKKU a) yBenuuunTcs
2) nocpeacTBOM YMeEHbLUEHUS! Yncna obopoToB 6) ymeHbLUaeTcs

22

YCTaHOBUTb COOTBETCTBME Mexnoy d’.)OpMyJ'IOVI Ana pacyeTa CKOPOCTU OCaXXOeHUA N peXxMMoM OBMXKEeHUA.
2
_gd"(pm—p)

oc

1) 18- 1
4043

)

_ (Pm—=pP)
Woe = 0185785 043

2) P H
Wy =546 d(pm—pP)

3) P

a — NaMUHapHBIN PeXnUM;

6 — nepexogHas o6nacTb;
B — TYpPOYNEHTHbIN pexum.

0,75

1-a 2-6 3-B

23

YcTaHOBWTbL COOTBETCTBUE MEXAY KApTUHKOWM 1 CNocoGoM nepeMeLLnBaHus
a) LMPKYNSLMOHHbIN;

6) NnHeBMaTU4ECKUN;

B) MEXaHW4eCKuUi.

1-a 2-B 3-0

24

Ha PUCYHKe I/1306pa)KeHbI TEennoobMeHHMKN. YCTaHOBUTbL COOTBETCTBME mMexay KapTMHKOVI 1N Ha3BaHMEM.

It

——

a) 3MeeBUKOBbIN;
©0) cnupanbHbIi;
B) KOXyXOTpyb4aThin;




r) nnacTMHYaThblii

1-r 2-B 3-6 4-a

25

Kakasi U3 AaHHbIX CYLLUMIOK SBNSEeTCS:

a) NeHTo4YHON;

©0) pacnbINMNTENLHOMN;

B) KAMepHOW;

r) CYLUMIbHOM LUKadhoM;

[) BanbLOBOW,

€) CYLUMIKOW C NCEBAOOXKUKEHHBIM CIIOEM

i

= |

1
Kovdevicom

4
W

il

1-r 2-B 3-e 4-6 5-a 6-a

3.1.2 Ol1K-11 - CnocobeH 8bissesisimb ecmecmeeHHO-Hay4YHY CyuHocmb rnpobsiem,
803HUKarouw,ux e xode rnpogheccuoHasnibHol dessmesibHOCMU, npussiekame OJisl UX peweHus

¢usuko-Mmamemamusdeckuii annapam u coepeMeHHbIe KOMIMbLIOMePHbIe MexXHo102uuU

NO1onk-11— BblIiBNSiIET ecTecTBEHHOHAY4YHY0 CYLLHOCTb Npobnem, BO3HMKAOLWMX B Xo4e

npodeccroHanbHoM AeATENbHOCTY.

Ne
3agaHu
a

TecToBOEe 3agaHune

A (Ha BbIGOp ogHOro NpaBUIbHOroO OTBETa)

26

Kak nameHuTcsa gaBneHue npum YMEHbLUEeHUN JnameTpa pr60nposona?

\

[

1) He nameHutcs

2) yBenuuutcs

3) n[aBneHue 3aBUCUT TOMBKO OT U3MEHEHUS pacxoaa
4) ymeHbWwUTCA

27

Kak nameHuTCst BennymMHa notepb Hanopa B NPSIMON Kpyriow Tpy6e, ecrnn pacxof XUAKOCTH YBENUYUTb B 2
pa3a? Pexvum OBUXEHNS XUAKOCTU — TypOYNeHTHbIN.

1) YBenuuutca B 2 pasa

2) YBenuuutca B 4 pa3sa

3) YmeHblwuTca B 2 pasa

4) He usmenwutcs

28

CkopocTb B Tpybe yBenuuunace B 2 pasa, npuyeM pexunmM ABMKEeHUs ocTancs nammHapHbiM. Kak namenmtcs
noTeps Hanopa Ha TpeHue B Tpybe?

1) OcTaHeTcst NOCTOSIHHBIM

2) YBenuuutcH B 4 pasa

3) YBenuuutcsa B 2 pa3a

4) YmeHbWwUNTCA B 2 pasa

29

M'mapaBnuyecknin KOIMMULIMEHT TPEHUS NS 3EPHUCTLIX CMOEB B peXuMe (purnbTpoBaHUS paccumTbIBaOT Mo
dopmyrne
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30 YBenuyeHve nnowaam ocaxaeHusi BeAET K yBENMYEHUIO:
a) CKOPOCTU OCaXOEHUS;
0) Npou3BOAUTENLHOCTU OTCTOMHUKA;
B) BPEMEHW OCaXAEeHUsI
31 Hayvano nceBOooOXwwKeHNs HacTynaeT npu
a) paBeHCTBe CUJbl TMAPAaBIMYECKOro CONPOTUBIIEHUS CIIOA BECy BCEX ero Yyactuu;
6) ycnoBum, 4TO BEC OTAENbHON YacTMLbl YpaBHOBELLMBAETCH CUIMON CONPOTUBINEHUS, BO3HMKAIOLLEN NPU
0o0TeKkaHUn YacTuLbl NOTOKOM;
B) YCNOBUM, YTO BEC BCEX YacTuL, 6onbLue rmapaBnMyeckoro ConpoTUBIIEHNST CrOS;
r) yCroBUW, YTO BEC BCEX YACTULL MEHbLLIE TMAPaBINYECKOrO CONPOTUBIIEHUS CIOst
32 OCHOBHbIM TEXHOMIOrMYECKMM MNoKasaTenem unbTpoBarnbHbIX NEPEropoaokK SBNSHTCS
a) nnowaae;
6) TonwuHa;
B) 3agiepKMBatoLLiasi CoCOGHOCTb;
r) BHELLHWI BUA,
33 KoacbdmumeHT TennooTaaum ot ropsiien XUAKOCTU K CTEHKE TPYObl MOXHO YBENUYNTL
a) yBenuunBas CKOpocCTb ABWXEHUS XKUOKOCTH;
6) yBenuumBas BpeMsi npebbiBaHNs XUAKOCTM B TEMNOOOMEHHUKE;
B) yBenunumBasi KoadpuumNeHT TENNONPOBOAHOCTU CTEHKMU;
r) yMeHbLUas TOMLWWHY CTEHKM TPYy6bl.
34 Mpu KoHAEHCauMn napa HanMyme B HeM BO3ayxa
a) He BNUSIET Ha KO3 PMLMEHT TENNOOTAAYM;
6) yBenu4ymBaeT k0ahduLMEHT TennooTaauw;
B) yMeHblUaeT ko3ddUuLMeHT TennooTaayum
35 Ecnu napunanbHoe AaBneHue napa Haj NOBEPXHOCTLIO MaTepuarna npeBbILIaeT ero napuuansHoe AaBneHue B
rase, To:
a) 6ynet paBHOBecCHE;
0) npet cyuika;
B) naeT yBnaxHeHve;
r) nget copbums
36 Kak n3meHsi1oTcst BNaXkHOCTb M TemMrnepaTtypa matepuana B nepuoae NoCTOSHHOW CKOPOCTY CYLUKN?

a) BnaxHocTb MaTepuana octaeTcsl NOCTOSHHOW, a TeMnepaTypa Bo3pacTaerT;

6) BnaxHocTb 1 TeMnepaTypa yMeHbLIAOTCS;

B) BnaxHocTb MaTepuana yMeHbLUAETCH, a TemnepaTypa ocTaeTcsi NOCTOSIHHOM;
r) BnaxHocTb M TemnepaTypa MaTepuara oCTalTCsi MOCTOSIHHbIMU

B (Ha BbIGOP HECKONBbKUX NMpPaBUIIbHbIX)

37

OCHOBHbIE PEXUMbI KUMEHUS:
a) NneHo4Hoe;

6) Ny3bIPLKOBOE;

B) CTPYWNHOE;

r) o6bemHoe

38

Mpu nepexone 3epHUCTOrO Crosi B NCEBAOOXKUKEHHOE COCTOSIHME YBENUYMBAETCS
a) NOPO3HOCTb;

6) BbicOTa crnos;

B) rMapaBnNYecKkoe COnpoTUBNEHNE

39

KoadbdmumeHT Tennonepeaayn B KOXXyxoTpyGHOM TENNOOOMEHHMKE MOXHO YBENNUYNUTD:
a) yBenn4yeHneM CKopocTu ABUMKEHUA XUOKOCTY;

6) yMeHbLUEHMEM TONLUUHbI CTEHKMU;

B) yAaneHueM HaKunm co CTEHOK;

r) yMeHbLIeHNEM KO3dhpmLMeHTa TENIONPOBOAHOCTU CTEHKM

40

Kakne TexHonormyeckme npouecchbl MOXHO OCYLLECTBUTbL C UCMOMb30BaHme abcopbunn?
a) PaspeneHue napoBbIx cMecen.
6) Mony4yeHne pacTBOpa rasa B XXUAKOCTU.
B) PaspeneHue ra3oBbIX cMecen.
r) MornouleHne ra3oB 13 ra3oBblX cMecel TBepAbiMy NOrNoTUTENSIMA

B (Ha cooTBeTCTBME)

41

Kak nsmeHsiTca ckopocTb 1 aaeneHue B cedeHuu lI-1l, ecnn gnameTtp Tpy6bl yBenuuntca?
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A) ckopocTb 1) yMeHbLUMTCA
b) naBnexHve  2) ysenuuutcs

42 B kpyrnon Tpy6e nponcxoamnT AsvmxeHne xunakocty npu Re = 500. MoxHO nv npumeHnTb hopmyny:
) 04 oo
= - 3
Red 2g Ansi pacyeTa NoTepu Hamnopa Ha TpeHue B Tpybe, ecrnn uncno PeiHonbaca yBenuunTCs:
a)B2pasa 1) MOXHO
6)B5pa3s  2)Henb3s
43 Kak nameHseTca Hanop, MOLLHOCTb U Nofdaya LLeHTPOoBeXHOro Hacoca npu yeenuyeHun yucna obopotos B 1,5
pasa?
1) HanopH A) yBenunuutcsa B 2,25 pasa
2) TMMopaua Q B) yBenuuutca B 1,5 pasa
3) MouwHoctb N B) yBenuumtca B 3,38 pasa
44 YcTaHoBUTE COOTBETCTBME MEXAY YpaBHEHMEM paboyelt NMMHUN U YacTbH KOJNOHHBI

a) YkpennsioLias 4acTb KOJNOHHbI;
6) VicuepnbiBatoLLias YacTb KOJNIOHHbI.

R Xa

1) TR+l R+l

1-a 2-6

3.1.3 Ol1K-11 - CnocobeH ebisieniimb ecmecmeeHHO-HayYHYH CyuHoCcmb npobem,
803HUKarwux e xode npogeccuoHasibHol desimenibHOCMU, NpuesieKkame OJisl UX peweHust
¢husuko-mamemamu4deckul annapam U coepeMeHHbIe KOMMboMepPHbIe MexHo02uu
WO20mk-11— MNMpuBriekaeT onsg peweHns npodeccuoHanbHbIX 3aga4 U3nko-maTemMaTuyecknin
annapaT U COBpeMEHHbIE KOMMbIOTEPHbIE TEXHONOMK

Ne

3agaHu

A

TecToBOE 3agaHune

A (Ha BbIGOp ofHOro NPaBUIIbLHOrO OTBETA)

45

Mpoun3BoanTENBHOCTL NPOEKTUPYEMOrO OTCTOMHUKA MOXHO YBENUYNTD
a) yBenuuuBasi BbICOTY U Nnollaab OTCTOMHMKA B NaHe, a Takike CKOPOCTb OCaXAEHWS;
0) yBenuumeas nnowiagb OTCTONHMKA B NNaHe;
B) yBenuunBasi 06bem OTCTOMHUKA;
r) yBenm4mBas CKOPOCTb OCaXAEHWS YacTuL, U nnowagb OTCTOWHUKA B NNaHe.

46

CKOPOCTb OCaXAEHUS YaCTUL, MOXKHO YBESIMUYNTb

a) NoBbIWas TemnepaTypy CyCneH3uu;

6) yBenuumBas 4ncrno o6opoTOB MeLLarku OTCTOMHNKA;

B) YMEHbLLAsi CKOPOCTb NMOTOKA XULKOCTY Yepe3 OTCTOMHWK;
r) BEpHbI OTBET He yKa3aH.

47

'mopaBnuyeckoe coNpoTMBIEHNE 3EPHUCTONO CIOS XapakTepuayeT
a) yBenvyeHne yaenbHou MexaHn4eckom SHeprm noToka;

0) yMeHbLUueHne yaenbHON MeXxaHU4YeCKOW 3Heprum noToka;

B) YMeHbLUEHMEe BENMYMHbI 06 bEMHOro (MaccoBOro) pacxoaa

48

YBenu4yeHne KOHLIEHTpaUun CyCcneH3nm Npu pasgeneHnn ocaxxaeHnemM npuBOauT:
a) K yBEINIMYEHMNIO CKOPOCTU OCaXAEHUS;

0) K YyMEHbLUEHUIO CKOPOCTU OCAXAEHUS;

B) HE N3MEHSIET 3HAYEHNSI CKOPOCTH

49

CkopocTb hunbTPOBaHMS Npu NOCTOSIHHOM Nepenaae AaBleHus], C yBenMYeHeM crost ocagka
a) ocTaeTcs NOCTOSIHHOM;

6) C TeYeHMEM BPEMEHM YBENMNYMBAETCS;

B) C TeY4eHUeM BpeMeHU YMEeHbLUAEeTCH;

r) B Ha4yarne ocTaeTcsl NOCTOSIHHOM, MOTOM YMeHbLLIAeTcsl

50

[nsa yBenuueHusi ckopocTu npouecca hunbTpoBaHUa cycrneHaumn ee cneayet
a) nogorpeBarhb;

0) oxnaxpaarb;

B) TEMNepaTypa He BNUSIET HA CKOPOCTb (hMNbTPOBaHUS

51

KoadphmumMeHT TennooTaaum no ogHy CTOpPoHy cTeHku a; = 100 BT/M*K, no apyrywo a, = 4000 Bt/m*K. Kakoi 13




K03 pMLMEHTOB TENNOOTAAYM CrieayeT 3MEHATb Ans MHTeHcudmKauum npouecca Tennonepeaayn?
a) ameHeHne kKoa(hPULNEHTOB He BMMSIET HA MHTEHCUMKaumio Tennonepeaayu;

6) Heob6xoanmMo yMeHbLINTL ay;

B) Heobxoaumo yBenuunTb oy;

r) Heo6xoanmo yBenu4uTb as.

52

O PEKTUBHBLIM MMOPOANHAMUYECKUM PEXMMOM PaboTbl KOFIOHHbIX TapenbyaTtble annapaToB siBNSETCA:
a) Ny3bIpPbKOBbIW;

6) NNEeHOYHbIN;

B) NoABUCAHWS;

r) NeHHbIN;

4) CTPYWMHbIN;

€) 3MynbrmpoBaHus

53

O PeKTUBHBIM MMOAPOANHAMUYECKUM PEXMMOM PaboTbl HACAOOYHbIX KONTOHH SIBNAETCA:
a) Ny3blpbKOBbIN;

0) NNEHOYHBbIN;

B) NOABUCAHWS;

r) NEeHHbIN;

A) CTPYVHbIN;

€) aMynbrupoBaHusa

B (Ha BbIGOP HECKONBbKUX NMpPaBUIIbHbIX)

54

Kakve u3 nepeuncrieHHbix hakTopoB CNoCcoOCTBYOT MHTEHCHMdUKaLMKM npouecca abcopbunm:
a) yBenu4yeHvne TemnepaTyphl;
0) ymMeHbLUeHWe TemnepaTypbl;
B) yBeNnuyeHue gaBneHus;
r) yMeHbLUEHWE AaBMNEHUS.

3.2CobecengoBaHue (BONpocChl K 3a4eTy, 3amTte nabopaTtopHbix paboT)
3.2.1 OMNK-1 CnocobeH npumeHssmMb ecmecmeeHHO-HayYHble U 06ujeUH)XxeHepHbIe 3HaHUSl,
MemoObl MameMamu4ecKko20 aHaslu3a u MmodesiupoeaHusi 8 npogheccuoHanbHOU desimenlbHOCMU
WO1onk-1 — MNpumeHsieT ecTecTBEHHOHaYYHbIe 3HaHUS U METOAbl MaTEMaTU4ECKOro aHanm3a B NpodeCcCMOHarnbHON
AEeATENbHOCTM
NO20nk.1— MNpuMeHseT obLenHxxeHepHble 3HaHUS U1 METOAbI MaTeMaTUYECKOro MOAENNPOBaHNA B
npoceccuoHansHoON AeaTenbHOCTU

Homep TekcT Bonpoca
Bonpoca
Bonpochl Kk 3a4ety

55 MpeomeT n 3apaun Kypca « TexHonorndeckue npouecchl u npom3soacTeay. CoBpeMeHHbIe 3aayum NULLEBON U
XUMNYECKON NPOMbILLNIEHHOCTH. Knaccmcbmxaumn OCHOBHbIX TEXHOJIOT'MYeCK1UX npoueccos

56 OcHoBHble NapaMeTpbl TEXHOMNOMMYECKNX NPOLECCOB, Noanexallne KOHTPOI0, N3MEPEHMIO U
KOpPPEKTUPOBKE: MaTepuarbHbI U 3HepreTudeckuin 6anaHcbl, MUHTEHCMBHOCTb, 3(PMEKTUBHOCTD,
CKOPOCTb, ABMXYLLAs cura npouecca, CONpoTUBIIEHNE NEPEHOCY

57 YKungkne TexHonormveckmne cpeabl, kak 06bekT nccnegoBaHms. XapakTepUCTUKM OBUKEHUS XKMOKOCTU.

58 'gpasnuyeckme malwmnHbl. OCHOBHbIE XapaKTEPUCTMKM U NapameTphl

59 Cnocobbl KOPPEKTMPOBKM NPOLIECCOB TPAHCMNOPTUPOBAHUS XKUOKMX TEXHONOMMYECKUX cpes npu
NOAroTOBKE NPOM3BOACTBA HOBOW NPOAYKLMM

60 Ponb rugpoMexaHn4eckmnx NpoLLeCCoB B MULLEBLIX MU XMMUYECKMX Npoun3BoacTBax. Knaccudukauyms
TexHonormdyeckux cuctem. Knaccudmkaums TeXHONOrM4ecknx NpoLLeCccoB.

61 TeyeHune XnaKocTn Yepes 3epHUCTbIE U NopuUcTbie crnon. ConpoTUBNEHNE HEMOABUXKHBIX U
NCEBOOOXMKEHHbBIX 3€PHUCTbIX CITOEB.

62 Puranyeckas CyLHOCTb nNpouecca ocaxaeHusi. OCHOBHbIE 3aKOHOMEPHOCTM NpoLecca

63 PunbTpoBaHue. Puanyeckas CyLHOCTb npouecca. [BmxyLlasi cuna, conpoTuBeHne dunbTpoBaHus.

64 MepemelunBaHune B xnakux cpegax. Buabl nepemelunBaHusa. MexaHmdeckoe nepemeLlnBaHue.
Pacxof MOLLHOCTM HA MEXaHWYECKOE NepemMeLLIMBaHne

65 3HayeHue npoleccoB TennoobmeHa B XMMNYECKON 1 MULLLEBOW NPOMBbILLIIEHHOCTU. Buapl nepeHoca
Tenna, X XxapakTePUCTUKN.

66 OcHoBbl Tennonepegayn. Cxema npouecca Tennonepegayn. Ceasb mexay KoadpULMeHTOM
Tennonepegayv u KoapduumMeHTaMmm TennooTaayum

67 OnpepgeneHune cpegHen ABUXKYLLEN CUITbl MpoLecca Tenaonepegayu

68 Ob6uwme cBegeHnss 0 MaccoobMeHHbIX npoueccax. Knaccudpukaums n nx obuias xapakrepuctuka.

69 Abcopbuus. Obume cBegeHus o npouecce U 06nacTy ero NPakTMYeCKoro NPUMMeEHEHMs.

70 MatepuanbHbIi 6anaHc npouecca abcopbunn. YpaBHEHNE NMNHUIA pabovmX KOHLEHTPALNNA.

71 Cxema pektndmkaumn. MatepuanbHbIn 6anaHc HenpepbiBHOW pekTndmrkauum GUHapHbLIX CMecen.
YpaBHEHME NMNHUI pabovnX KOHLEHTPALMA YKPENAIOLWEN N MCYEPNbIBAKOLLIEN YacTen
PEKTUPUNKALIMOHHON KONMOHHBI

72 KOHCTpyKUMM KONMOHHBIX annapaToB, NapamMeTpbl, MOANEXaLLMe KOHTPOMO U U3MEPEHUIO NPU NX

pabore.




73 MaccoobmMeH mexay XuakocTbio (ra3om unm napom) u TBepAabiM Tenom. MacconepeHoc B TBEpAon
¢ase. MacconepeHoC BO BHELLHEN (hase.

74 OCHOBHble XapakTepPUCTUKM NopUCTbIX Ten. Agcopbums. AgcopbeHTbl. Ycnosusi gecopoumn.
MaTtepuanbHbIi 6anaHc npouecca

75 AgcopbumnoHHaga annapartypa 1 napaMmeTpbl paboThbl, Noanexalime KOHTPOM U U3SMEPEHUIO.

76 Cyuwka. Obwme cBegeHns. KOHBEKTMBHAs CyLUKa BIIaXXHbIX MaTepuanos.

77 MaTtepuanbHble 6anaHcbl CYLUMIbHBIX YCTAHOBOK. Pacxod TennoHocuTenen.

78 TennoBble 6anaHcbl CyLWNNbHBLIX YCTAHOBOK. TeopeTnyeckasa n AeNCTBUTENbHAs CYLUMIIKA.

79 Knaccudmkaums BUAOB CYLLKK, MapaMeTpbl paboThbl CYLLUMITOK, NOANeXallme KOHTPOSIO 1 U3SMEPEHUIO.

Bonpochl Kk 3awumTe nabopaTopHbIX paboT

80 Y10 Takoe n3bbiTo4HOE N abCconoTHOEe JaBrneHne?

81 YTto Takoe nammHapHbIi pexnm apmkenns? Ero ocobeHHocTu.

82 Yto Takoe TypOyNneHTHbI pexum aBmxeHnsa? Ero ocobeHHoCTu.

83 KakoBo ypaBHeHMe BbepHynnu ansi ycTaHOBMBLLErOoCs NOTOKA HECKMMAEMOM XXNMOKOCTU?

84 Kakue noBepxHOCTM cYMTAOTCS rMapaBnMyecku rmagkumu, a Kakve ruapaBnyeckun LWepoxoBaTbiMu?

85 YTo Takoe MecCTHble conpoTuBneHna? KoadhuumeHT MeCcTHOro rmapaBnmM4yeckoro conpoTuaneHms. Popmyna
Belicbaxa.

86 OCHOBHbIE XapakTEPUCTUKN ABUXEHUS B CIOE 3€PHUCTOro MaTepuana.

87 Cunbl, AeNCTBYIOLME Ha ABUXKYLLYIOCS B XXUAKOCTW LWApooBpasHyo Yactuuy

88 OcHoBHbIE NapamMeTpbl, XapakTepUsyLmMe CTPYKTYPY HECKMMAaEMbIX OCaJKOB.

89 OunddepeHumnansHoe ypaBHeHUe npouecca dunbTpoBaHWs Npu NOCTOAHHOM Nepenage AaBnieHus

90 HasHayeHve npouecca nepemelnadus. Tunbl MeLanok, 06nactb MX NpUMEHEHUS

91 Tennonepegava. MexaHu3m npouecca 1 OCHOBHOE ypaBHEHMWE Tennonepegaym

92 CywiHocTb chusnyeckorn abcopbuunm n abcopbumnm, CoONPoOBOXKAAEMON XMMUYECKOW peakumen.

93 MpuHUMNManeHas cxema NepuoamM4eckor NPOCTOM NePEroHKU, CYLLHOCTb npouecca. PpakumoHHas neperoHka

94 OTnnunTensHas 0cobeHHOCTb CyLLKM OT ApYrnx cnocoboB 06e3BOXMBaHNUS

3.2.2 Ol1K-11 - CnocobeH 8bissesisimb ecmecmeeHHO-HayYHY CyuHocmb rnpobsiem,
803HUKarouw,ux e xode rnpogheccuoHasnibHol dessmesibHOCMU, npussiekame OJisl UX peweHus
¢usuko-mamemamuyeckul annapam u coepeMeHHbIe KOMMbIoMepHbIe mexHoso2uu

NO1onk-11— BblIiBNSiIET ecTecTBEHHOHAY4YHY0 CYLLHOCTb Npobnem, BO3HMKAOLWMX B Xo4e
npod)eccroHanbHON AeATENBHOCTM.

Homep TekcT BONpOCa
BOMmpoca
Bonpochbl k 3a4eTy

95 MoTepw aHeprum Npu TPaAHCNOPTUPOBAHUN XUAKUX TEXHOMNOMMYECKNX Cpesq, UX BINAHNE Ha YPOBEHb
Opaka.

96 Bo3moXHbIe NpUYMHbI BGpaka KOHEYHbIX NPOAYKTOB NPOLIECCa OCAXKAEHMS U CNOCOObI NX YCTPaHEHUS.

97 Bo3moxHble npuynHbl Gpaka KOHeYHbIX NPOAYKTOB npouecca hunbTPoBaHMSA 1 CNOCOBbLI NX
yCTpaHeHus.

98 Bo3moxHbIe NpUYMHbI Bpaka KOHEYHbIX NPOAYKTOB NpoLecca NepemeLlLMBaHng 1 cnocobbl nX
yCTpaHeHus.

99 MapameTpbl NpoLecca Tennonepenaydn, BAMSIOLWLME HA KONIMYECTBO U Ka4eCTBO BbiNyCcKaeMon
npoayKumn, BO3MOXHbIE NPUYMHBLI Bpaka 1 cnocobbl UX yCTpaHEHUS.

100 MapameTpbl, BNMSIOLME HA KAYECTBO U KONMYECTBO BbiNyCKaeMOon NpoayKUumn Npu BbiNapuBaHum:
obuas n nonesHas Pa3HOCTb TEMMNEPATYpP, PacxXod rperLero napa n noBepxHocCTb TennoobmeHa

101 MokasaTenwu, BNUSIIOLLME HA KAYECTBO M KONMMYECTBO NPOoAyKTOB abcopbuun. Bo3aMoXHbIE MPUYMHBI
Opaka npoayktoB abcopbummn 1 cnocobbl NX YCTPaHEHNS.

102 MokasaTenwu, BNUSIIOLLME HA KAYECTBO M KONMMYECTBO pekTudmkaTa. Bo3amoxkHble npuynHbl 6paka
pekTndmKaTa 1 cnocobbl X YCTPaAHEHUS.

103 MokasaTenwu, BNUSIIOLLME HA KAYECTBO M KONMMYECTBO NPOAYKTOB agcopouun. BoaMoXHbIe MPUYMHBI
Opaka npogykToB agcopbumm 1 cnocobbl X yCTpaHeHus

104 MokasaTtenu, BNUAIOLIME HA KAYECTBO U KONMMYECTBO BbiMyCcKkaeMOon NPOAYKUUN MPKU CYLLIKe.
Bo3moxHble npuymHbl Gpaka BbICYLLIEHHOro Marepuana u cnocobbl UX yCTpaHeHuUs.

Bonpochl K 3awmTte nabopaTtopHbIX paboT

105 eomeTpuyeckas 1 sHepreTMyeckasi UHTepnpeTaLusi OCHOBHOIO YpaBHEHWUS TMOPOCTaTUKK

106 B 4em nNpun4mHbI paspyLieHnsi NaMMHApPHOro pexuma?

107 B yem reomeTpryeECKUi U S3HEPreTUYECKMI CMbICI YpaBHeHUst BepHynnn?

108 Pusmnyeckne npefcTaBneHns o conpoTmeneHusix. ConpoTMBNEHWE HENOABWKHBIX U B3BELLEHHbIX CIOEB.

109 [Bvxywasa cuna dunbTpoBaHms

110

[MapameTpsbl, OT KOTOPbIX 3aBUCUT MOLLHOCTb, n0Tpe6nﬂemaﬂ MeLLasnkon

111

TennoBas Harpy3ka annaparta. OnpegeneHne TennoBoN Harpy3kun annapaTa. Tennosowv 6anaHc.

112

ConpoTuBneHne opoLlaeMbIx Tapenok

113

Paboyas nMHus n matepmarnbHbii 6anaHc abcopbumm




114 OnddepeHumanbHoe ypaBHEHE MaTepranbHOro 6anaHca NpocTon NEPEroHKM

115 KpuBas cyLuku, ee noctpoeHne. NMocTpoeHne KpBowm CKOPOCTH CYLLKKM, CYLLHOCTb MeToda rpadnyeckoro
anddepeHUnpoBaHus

3.2.3 Ol1K-11 - CnocobeH ebissesnisimb ecmecmeeHHO-Hay4YHY CyuHocmb npobiem,
803HUKarwux e xode npogeccuoHasibHol desimesibHOCMU, Npuesiekame OJisl UX peweHust
¢husuko-mamemamu4deckul annapam U coepeMeHHbIe KOMIMboMepPHbIe MexHoI02uu
WO20mk-11 — MNMpuBriekaeT ons peLweHnsa npodeccuoHanbHbIX 3aga4 U3nko-maTemMaTuyecknn
annapaT U COBPeMEHHbIE KOMMbIOTEPHbIE TEXHONOMK

Howmep TekcT BoMpoca
BOMpOC
a

Bonpochl k 3a4eTy

116 [wvarHocTtuka Sq)q)eKTI/IBHOCTI/I NnpoLeccoB TpaHCNOPTUPOBaAHNA TEXHOJTOTMYECKUX Cpea.

117 NHTEHCUBHOCTb 1 9pdeKTUBHOCTb NCEBO0OKMKEHNS.

118 Cnocobbl MHTEHCMdMKaLUM NpoLiecca OCaXXAeHUs! Npy NPOV3BOACTBE MPOAYKLUMM.

119 | Cnocobbl MHTEHCUMMKALMM NpoLecca puNbTPoBaHUSA Npy NPOM3BOACTBE NPOAYKLMM

120 MHTEHCMBHOCTb M 3(pheKTUBHOCTb NEepeEMELLNBaHMS.

121 Cnocobbl MHTEeHCUUKaLMK NpoLiecca Tennonepeaayu.

122 Oﬂ,HOKOpI‘IyCHbIe M MHOIOKOpnycCHbI€ BblNapHbl€ YCTAaHOBKU, NpenMyLliectBa MHOIOKpaTHOro
BbilNapnBaHUA.

123 CpepHss oBvKyLLas cuna npoweccoB macconepegadv. MuHMmManbHbIv U ONTUMaIbHbIA Pacxofbl
abcopbeHTa

124 Cnocobbl MHTEHcUdMKaLMK npolecca abcopbumm Npu NpoM3BoACTBE MPOAYKUMM

125 | Cnocobbl MHTEHCUMMKALMM NpoLlecca pekTudukaumm Npu NponsBoAcTBe NpoayKumum

126 Cnocobbl MHTEHCUdMKaLMKM npolecca agcopbunm npu NponsBoACcTBE NPOoAYKUUK

127 OcCHOBbI KNHETUKM npouecca KOHBEKTMBHOMN CYLLKWU: CBOWCTBA BNaXXHbIX mMmaTtepunanoB, KNHeTU4eCKada
KpunBas KOHBEKTUBHOM CyLlKuK, onpenenedHne npoaoJnKUTeNIbHOCT NepBoro nepmnoaa CyLIKKU,
onpegeneHne npogoJPKUTESTIbHOCTU BTOPOIro nepmnoga CyLUKWU.

128 Cnocobbl MHTEHCMdMKALMM NpoL,ecca CYLLIKX NPy MPOM3BOACTBE MPOAYKLMM

Bonpochl K 3awmTe naGopaTopHbIX pa6oT

129 Mpun KaKoM YCNOBUM XMAKOCTb B COCYAe HaXOAUTCsl B COCTOSIHUM OTHOCUTENbHOrO paBHOBECUSA?

130 Yto Takoe uncno PenHonbaca n ero gpusmdeckun cmbicn? Kputmndeckoe 3HadeHus kputepus PeliHonbaca

131 B 4yem 3aBucMmocCTb kKOShdULMEHTA TMAPABNNYECKOro TPEHUA OT Yucna PenHonbaca npy naMmmHapHOM n
TYpOYyNEHTHOM pexrmMax?

132 Kak 3aBMCUT pexnm paboTbl BEHTMNIATOPA OT Yncna obopoTtos?

133 CTpyKTypa NceBAoOKMKEHHbIX CIoeB. XapakTepucTuKa pasnnyHbIX cTagmii NCeBaooKMKEHUS.

134 dakTopbl, BNUSAKLME Ha CKOPOCTb ocaxaeHus. MeToabl MHTEHCUGUKALIMU NPOLEecca OCaXKAEeHNsI

135 KoHcTaHThl Nnpouecca PunbTpoBaHWs, X PU3NYECKMIN CMbICIT M NPAKTUYECKOE 3HaYeHne

136 [MokasaTesnb, XapaKTepu3yLLIMN Ka4eCcTBO CMELLINBaHUS

137 CxeMbl ABWXEHNSA TennoHocuTenen. OnpegeneHve cpegHero TemnepaTypHoro Hanopa

138 XapakTep 6ap6oTaxa npu M3MeHeHUn pacxofa rasa Yepes Tapesnky. MMapoaHammyeckme pexumbl paboTol
Tapernok

139 PacueT konvyecTBa nony4yaemoro ocraTka nyTem rpapmyeckoro MHTErpupoBaHus.

140 dopmbl CBA3M BNarv ¢ MaTepuanoM. Xapaktep yaaneHus Bnarv n3 matepvarna n xapakrepucrvka AByx nepvonos
CYLLKW, KpUTUYECKas BaXKHOCTb MaTepuana

3.3CuntyaumoHHbIe 3aaaHunA
3.3.1 OMNK-1 CnocobeH npumeHssmb ecmecmeeHHO-HayYHble U 06ueUH)XxeHepHbIe 3HaHUSl,
MemoOdbI MameMamu4ecKo20 aHasiu3a u moodesiupoeaHusi 8 npogeccuoHasibHol dessimesibHOCMu
WO onk-1 — MNpumeHsieT ecTecTBEHHOHaYYHble 3HaHUS U MeTOAbl MaTEMaTUYECKOro aHanm3a B NpodeCCMOoHarnbHOM
AedaTenbHOCTU
Mﬂzom(.1 - |_|pI/IMeH$|eT o6u.|,eMH>|<eHepr|e 3HaHUA N MeTOoaAbl MaTeEMaTU4eCKOro moaernmpoBaHnA B
npodeccuoHanbHON OesaTENbHOCTH

Homep TekcT 3agaHus
Bonpoca
141 Cutyaums. Bel pabotaeTte Ha O4YMCTHBIX COOPYXEHMAX, HEOOXOAMMO NPOBECTN PEKOHCTPYKLUUIO C LiENbHO

YBEMUYEHUSI TPOU3BOAUTENBHOCTU OTCTONHMKOB.
3apganue. MNpeanoxuntb MepPonpUsTAS N0 YBENTMYEHMIO NPOU3BOANTENBHOCTU OTCTONHMKOB

OTBeT: [1pon3BoANTENBHOCTb OTCTOMHMKA 3aBUCUT OT CKOPOCTU OCaXAEHUS U MoLaan oTCToMHMKa. Ons
yBENNYEHUSI NPOU3BOANTENBHOCTU OTCTOMHUKA MOXHO:
1. YBenuunTb pasmep ocaxgaeMbix Yactuu, gobasnsas pacteopsl MNAB. Yem kpynHee vacTuubl, Tem 6onbLue nx
CKOPOCTb OCaXXaeHus1.
2. MNepen OTCTOMHMKOM CYCMEH3MI0 HaA0 NOJOrPeThb ANsl CHUKEHUST BA3KOCTU cpefbl. CKOPOCTb OCaXaeHus
obpaTHO NnponopunoHarnbHa BA3KOCTW.




3. ins yBenn4yeHus NoBEPXHOCTN OCAXKAEHMS YCTAHOBUTb MHOTOSPYCHbIE OTCTONHUKM..

142 Cutyauums. B uexe, roe Bbl paboTaeTe, HE06X04MMO YBENUYMTE NPON3BOAMTENLHOCTL. Hacoc noaaeT chipbe B
konunyectae 20 M*/4 , cosnasas Hanop 50 M. MonHbin KMNJ Hacoca 7 = 0,8.
3apaHue. Npeanoxunts MEPONPUATUS NO YBENUYEHUIO MPOM3BOANTENBHOCTM Hacoca

OtBeT: Npon3BOAUTENBHOCTL HACOCa — KONMMYECTBO XMOKOCTW, NoAaBaeMoe HacoCOM B HanopHble Tpybonposos
B eAUHMLY BpeMeHu. [ns yBenmuyeHusi Npom3BoauTeNbHOCTU Hacoca MOXHO:

1. YBenuunTb Yncno o6opoToB paboyero koneca Hacoca, UCXoAsi U3 3aKOHOB NMPOMOPLMOHANBHOCTY
Q1/Qz=n4/n2.
2. CHU3NTL rmgpasiimyeckoe conpoTmeiieHne B HanNOpHOM prGOHpOBO,D,e. ,D,J'Iﬂ 3TOro OTKPbITb NOJTHOCTbIO

3aBWXKY Ha HaNnopHOM Tpy6onpoBoae, YBENMUMTL AnaMeTp HanopHoro Tpybonposoaa, ogHako AvameTp
HanopHoro Tpy6onpoBoaa A0MmKeEH ObiTb MEHbLLE AMamMeTpa BcackiBatoLLero Tpybonposoza.
3. MogkniounTb ABa Hacoca napansnenbHo.

143 Cutyaums. Bl paboTtaeTte Ha cTaHunn mnbTpoBaHUS, HEO6XOAUMO YBENUYUTE CKOPOCTb (DUNBbTPOBaHNS C
Liernblo NOBbILLEHUSI MPOM3BOANTENBHOCTY (PUnbTPOBaHME BEAETCA NPU MOCTOSIHHOM nepenage AaBneHus).
3apaHue. MNpeanoxuTe MeponpuATUS MO YBEMMYEHUIO CKOPOCTU hUbTPOBaHNS C Lierbio YBENNYEHNS
MPOM3BOAMTENBHOCTU hubTpa

CKopoCTb MnpoLecca hubTpoBaHUSA (v(', (,qb) {, NpsIMO NponopuuoHansHa ABMXKYLLEN cune (AP) 1 obpaTHO
nponopuuoHansHa rMapasnuyYeckomMy CoOnpoTUBIIEHUIO 0caaka (ROC) 1 PUnNbLTPOBAnNLHOM Neperopoake (qu_).

vd,zA—P,eae
H (Roc+Rd).n.)

AP - pa3HocTb fiaBneHusi no o6e CTOPOHbI (UIbTPOBAIbHON NEPErOpPOaKM,

M - Bi3koCTb cpefpl,

R.c.— conpoTuBnexune ocagka,

R on.— CcOMpoOTMBREHNE ocagka.

[ns yBenuyeHns ckopoctu unbTpoBaHus npu ycnosun AP=const Heobxoammo:

1) TMoporpeTb CycneHanto Anst CHUXKEHUs BA3KOCTU;

2) YpanuTb ocagok no Mmepe HeobXoAMMOCTY C PUMbTPYIOLWEN NOBEPXHOCTH;

3) [nsa cHwkeHnsa conpoTUBEHMS ocagka UCnonb3oBaTb BCrOMOraTenbHble (unbTpoBarnbHbIE NOPOLLKM
(Kuseneryp, MNepnut, uatomuT, Yronb 1 Ap.), koTopble 4o6aBnsAoT nmbo B cycneHsnto, mmbo HamblBaloT Ha
MnNbTPOBAsbHYIO NEPEropOAKY;

4) Vcnonb3oBaTtb uNbTPOBarbHYH Neperopodky ¢ MeHbLNM conpoTueneHnem (Hanpumep,
dunbTpoBasbHbIe MEPEropoakM 13 6enbTuHra U CUHTETUYECKUX BOJTOKOH).

3.2.2 Or1K-11 - CnocobeH ebissesisimb ecmecmeeHHO-HayYHy CyuHocmb rnpobsem,
803HUKarowux e xode rnpogheccuoHasbHOU desimenibHOCMU, Npussiekamsb OJisl UX peuweHus
¢husuko-mamemamu4eckull annapam U CO8PEeMeHHbIe KOMMbIOMepHbIe mexHos102uu

WO 1onk-11— BbIsiIBNSieT ecTeCTBEHHOHAYYHYO CYLLIHOCTb NPobrem, BO3HMKAOLWMX B X04€e
npodeccrnoHanbHON AeATENbHOCTN.

Howmep TekcT 3agaHus
Bompoca
144 Cutyaums. Bbl paboTaete MeTpOnorom Ha OYNCTHBIX COOpYXeHusaxX. MNpu oTbope Npob BbISCHUNOCH, YTO

OCBeTlieHHaa XNOKOCTb MMeeT He HaaneXallee Ka4eCTBo.
3apgaHue. O6bsicHUTE NPUYMHBI 1 NPEANOXKNTE MEPONPUATUS MO YIYYLLIEHWIO KA4eCTBa OCBETIIEHHON XMAKOCTU

CHMXEeHMe KayecTBa OCBETNEHHOW XMUOKOCTM MOXET ObITb CBA3AHO:
1) HegocTaTouHas NPOAOIKUTENBHOCTL NPebbiBaHMS pa3aensieMol CycrneH3nmn B annapaTte, obecneynBatoLlas
ocaXaeHue 4YacTuu;
2) NHenHasi CKOPOCTb MOTOKa AOMKHA ObITb MEHbLLE CKOPOCTU OCaXaeHusl, YUToObl HEe Mponcxoauno
B3MYYMBaHUS U YHOCA OCaXXOAIOLLMXCS YacTuL.
MeponpusTus No yny4yLeHno KayecTBa OCBETIIEHHOTO COKa:
1) YMEHbLINTL BSA3KOCTb AUCNEPCUOHHOM hasbl (>KMOKOCTK) - C 3TOM LENb0 CYCMNEH3Us HarpeBaeTcs;
2) yBEenuunUTb pa3Mep OCaxOalLLMXCs YacTuL - B 3TOM criyyae B cycneHauto fobasnsoT pacteop NAB
(NOBEPXHOCTHO aKTUBHbIE BELLECTBA);
3) YMEeHbLUUTb YacTOTy BpaLLeHUs MeLlarnku, KoTopas nepemeLlaeT CryLeHHY CyCneH3uto K
pasrpy304HOMY FIHOKY;
4) NpoOOMKUTENBHOCTb OTCTaAMBaHNS MOXHO COKPaTUTb, €CMY MCNOJMIb30BaTb MHOTOSPYCHbIE OTCTOMHUKM.

145 Cutyauums. Bbl paGoTaeTe Ha cTaHUMKM unbTpoBaHus. Mpu oT6ope Npo6 BbIICHANOCH, YTO He oGecneynBaeTcs
3agaHHasi YicToTa cunbTpaTa.
3apganue. OGbsACHUTE NPUYKHBI Gpaka, NpeasokuTe MeponpusSTUS No YIyYLIEHUIO kKayecTea unbTpaTa

CHuxeHune KavecTBa dunbTpaTta MOXeT ObiTb CBA3aHO:

1. C MexaHnyeckum nospexgeHnemMm unbTPYLMX 3rieMeHTOB B annapare;

2. yxypweHue kadecTtBa UNbTPYEMOW CyCrneH3nn, NONyYeHHOW Ha NpeabiayLmnx CTagnsax
TEXHOSIOMMYECKOro npotecca (CycrneH3ns MoOXeT coaepaTtb 60nblUoe KONMYeCTBO KOMMOUAHBIX
BELLECTB);

3. NoBbILIEHWE MapPaBNYECcKOro CONPOTUBMNEHNSA OCaaKa;

4. dunbTpylowas neperopoaka He obecneyrsaeT NONHOTY unbTpaLMn.

MeponpuaTuis no ynyywieHuto kadyecTsa unbrpara:
1. HeobGX0AUMO MPOMbITb PULTP; yAaNUTb 06pasoBaBLUMACA 0CaA0K HA PUMbLTPOBaNbHON NEPEropoaKe;




2. MPOBECTU pereHepaumio PUNLTPOBANbHON NePeropoaKky UMM 3aMeHUTb HOBOW AN CHIKEHWS eé
rMOpaBnMYeckoro ConpoTUBIEHNS;

3. B KayecTBe BCromoraTtesnibHOro ounbTPYIOLLErO BeLecTBa UCNONb30BaTh KU3enbryp, NepvT, AUaToMuT 1
[p.; 3TK BellecTsa A06aBNAOT B CYCNEH3MI0 UM HAaMbIBAIOT B BUAE HEGOMBLLOIO Cros Ha NMOBEPXHOCTb
unbTpa, YTo Obner4yaeT otaeneHe TOHKOANCNEPCHbIX YacTuLL.

146 Cutyaums. Bol paboTaeTe Ha caxapHOM 3aBoge, Ans nogorpesa KOMONPECOBaHHOW BOAbI Nepes NoCTynneHmem
B OTCTOMHVK MCNOMb3yeTCA BEPTUKANBbHbIN KOXyXOTpyb4aThin TennoobmeHHuK. 3a 5 MnH Boaa AoOmkHa
HarpeBatbcs oT 35 go 85 °C. Celivac 3a naTb MUMHYT Bofa HarpeBaeTcs oT 35 o 60 °C.

3apaHue: YCTaHOBUTb NPUYMHY AAHHOTO NMPOUCLLECTBUS U NMPEANOXUTL PS4 MEPOMPUSTUIA MO NPeoTBPAaLLEHUIO
NoAoOGHbIX CUTYaLUA.

OtBeT: XKomonpeccoBasi BoAa He HarpeBaeTCcsl 4O 3a4aHHON TemnepaTypbl B KOXYXOTpy64aTom TennoobMeHHMKe
no criegylowmnm NpuYnHam:

1. MoBepxHocTb TennoobmeHa 3arpssHeHa. Heo6xoaMMO O4YMCTUTL NOBEPXHOCTL OT 3arpA3HEHUIN U CHU3UTb
TepMUYEeCcKoe CONPOTMBIIEHNE CTEHKM.

2. Huskast ckopocTb ABMxeHust BoAdbl B Tpybkax. CrnegyeT yBenuunTb pacxod BOAbl UMW YyCTAHOBUTL NEpPeropoaku
B KpbILLKE UMK gHuLLe TennoobMeHHuKa.

3. Hu3koe gaeneHvie 1 TemnepaTypa napa B MexXTpybHOM npocTpaHcTBe TennoobMeHHuka. [Ang ysenmueHns
KoahpuLmeHTa TennooTaaun B MEXTPYOHOM NPOCTpaHCTBE NOBLICUTL AABreHne napa u yaanuTb
HeKoHAeHcupyoLmecs rasbl (BO3gyX).

3.3.3 Or1K-11 - CnocobeH ebissesisimb ecmecmeeHHO-Hay4YHY CyuHocmb npobsem,
803HUKarowux 8 xode npogheccuoHanbHolU dessmenbHOCMU, nNpuesiekamb 011 UX peweHus
¢husuko-mamemamud4eckull annapam U co8peMeHHbIe KOMIMbIOMEePHbIE MeXHosI02uu
WNO20nk-11— MpuBnekaeT ansa peweHns npodeccnoHanbHbiX 3agay onsnko-maTemMaTUyeckui
annapaT U COBpEMEHHbIE KOMMbIOTEPHbIE TEXHOMOMMK
3adaHue: [JaTb pa3BepHyThble OTBEThI HA CreayLINe CUTyaUMOHHbIE 3adaHNS

Homep TekcT 3agaHus
BOnpoca
147 Cutyaums. Bel paboTaete macTepoM Ha O4MCTHBIX COOPYXKEHUAX, HEOOXOANMO YBENMNYUTEL CKOPOCTb OCaXKAEHUSA

B OTCTOMHUKAX.
3apgaHue. MpegnoxuTe MEPONPUATHS MO YBENIMYEHUIO CKOPOCTU OCaXAEHUSA

CKOpOCTb ocaxgeHua TBepablX YacTtuy

_gd’(p,—p)

wOC - .. 3
18 .

d — AMameTp HauMeHbLLNX YacTULL;
Pz — MNTIOTHOCTb 4YacCTuL;
p — MINOTHOCTb Cpe,D.bl;
Me— ANHaMn4yeckaa BA3KOCTb cpeabl.
YBENUYUTb CKOPOCTb OCAKAEHMS MOXHO CReayowmMm cnocobamu:
1) HarpeTb CYCNEH3MI0 A4S CHUXKEHWS BA3KOCTU Cpefbl;
2) §06aBUTL B CyCNEH3UNI0 PaCcTBOPbI MOBEPXHOCTHO-AKTUBHLIX BELLECTB. MAB BLINOMHSIOT POfb «CKNEUBAIOLLIMXY
MOCTUKOB MEJIKUX YacTuul B 60ﬂee prl'leIe arperaTbl;
3) ncnonb3oBaTh OCaXaeHUe Mo ANCTBUEM LIEHTPOBEXHOI CUnbl (LEeHTPUdYrY 0caanTenbHOro Tna).

148 Cutyaums. Bel pabotaeTe Ha caxapHom 3aBoge. [poLecc nepemelumBaH1s caxapHOro pactesopa MMeeT HU3KYHO
WHTEHCMBHOCTb.

3apanue: MNpeanoxuTe MEPONPUATMA NO MHTEHCUUKaLMM NpoLiecca nepemMeLlBaHus caxapocoaepKaLlmx
pacTBOpPOB.

OtBeT: [0BbICUTb NHTEHCUBHOCTb MEXAHNYECKOro NepemMeLLrBaHNs caxapoCoaepXaLlyx pacTBOPOB BO3MOXHO
criegyowmmn cnocobamu:

1. CHM3WTb BA3KOCTb NepemMeLUMBaeMoro pacTBopa, TeM CaMbIM YMEHbLUUTL COMPOTUBIIEHWE Cpeabl BpaLLeHWo
mewanku. C aTol Lenblo MCNonb3yoT annaparkl C TEeN0BOW pybaLLKo.

2. YBenuuuTb CKOPOCTb BpaLleHns Mewanku. [ins npegoTtepalleHns obpa3oBaHnst BOPOHKM BOKpPYr Bana B
annapaT NnomeLLalT oTpaxaTernbHble Neperopokn, KOTopble, KPOMe Toro, CnocobCTBYIOT BO3HUKHOBEHMIO
OOMNOMHUTENBHBIX BUXPEN Y YBENUYEHNIO TYpOYNeHTHOCTH.

3. C uenblo yBenu4eHns TypOyneHTHOCTM Cpeabl NPy NepemMeLLnBaHMmn UCNONb3YT MHOTOPSAHbIE MEeLLanku
(nonactHble, TYypOUHHbIE).

4. inqa yny4ylweHus nepemMeLurBaHns 6onbLwnx o6beMoB B cocyaax ¢ NponenfepHbIM1 MeLlankamm
yCTaHaBnueawT anddysopsbl.

149 Cutyauus. B uexe paGoTtaeT (no NpsMOTOYHON CXEME) BO3AYXONoAorpeBatesb, B KOTOPOM HarpeBaeTcsl BO3ayX

OT TemnepaTypbl b= 20 °C po h = 210 °C ropsiummm razamu, KOTOpbIE OXNaxaarTcsa OT TemnepaTypbl £ =410
°C po Temnepatypsl £, = 250 °C.

3apaHue. Onpegenutb cpegHUA TemnepaTypHbI Hanop MexXay BO3AYXOM U ra3oM M NpeasioknTb MeponpuaTus
no ero yBenmyeHuio.




OTBeT: CpeaHwii TemnepaTypHbIl Hanop Mexay rasoM U BO34yXOM Npu NpsiMOToke

410°C ras 250°C
20°C BO34YyX 210°C

A, =410-20=390"C

B

Ar o =250-210=40"C
Ar, 390
A 40

.-,  390-40

At =—= L= =1337"C
' Al 975

9,752

CpegHunii TeMnepaTypHbI HAaNnop Mexay ra3om 1 BO34yxXOM Npu NpoTUBOTOKE

Ar, 230

B
[

T.k. Ao, npu npoTuBOTOKE BOMbLIE, YEM NPY NPSMOTOKE, CMIEAOBATENBHO NPOTUBOTOYHAS CXeMa ABWKEHWUS TeNNoHocUTenelk
6onee ahhekTBHA. HEO6XOANMO M3MEHWTL HaNpaBneHne ABMXKEHUsSI OQHOrO M3 TennoHocuTenen.

150

Cutyauus. Bbl paGoTaeTe Ha NpeanpusiTM Mo NPOU3BOACTBY a30THOM KUCIOTLI OnepaTopoM abcopbLnoHHOM
konoHHbI. Mepea Bamu noctaeneHa 3agaya MHTEHCUPULMPOBATL NPOLLECC.
3aganue. MNpeanoxute MeponpuUaTUs No MHTEHCUGMKaLMK npouecca abcopbumm aMmmmaka BOAO.

OTBeT: [Inst uHTEeHCcMdMKauumn npouecca abcopbumm ammmaka Bogom BO3MOXHO NPOBECTU criegytoLime
MeponpuATUS:

1. CHM3MTbL TemnepaTypy BoAbl.

2. MoBbICUTb NapuuansHoe AaBreHne aMMmaka B ra3oBoO CMECH.

3. obecneunTb Hambonee acpeKTUBHELIN TMAPOAMHAMUYECKUIA pexxum paboTbl abcopbepa ansa co3gaHus
pa3BUTON NMOBEPXHOCTM KOHTaKTa a3 Mexay BoOOW M aMMUaKoM (3aBUCUT OT CKOPOCTY rasa B annaparTe).

151

Cutyauus. BoipaboTaeTte rmaBHbIM UHXEHEPOM Ha XriebonpuemMHoM nyHkTe. Bam nopyuunu nproGpecTy HoByio
3ePHOCYLLUMIBHYHO YCTaHOBKY.
3apganue: MNMogobpaTh BO3MOXKHbIE KOHCTPYKLMM CYLUUIOK, MOSICHUTL MX JOCTOMHCTBA U HEAOCTaTKM.

OTBeT: [Ins BbICyLLIMBaHMS 3€PHOBbIX MaTepuanoB BO3MOXHO UCMONb3oBaHne 6apabaHHbIX CyLUMITOK U CYLLUIIOK C
KUNSLWMM (MCEBAOOXMKEHHBIM) CITOEM.

[ocTonHcTBa yKasaHHbIX CYLUMIOK:

1. lHTeHCcuBHasi 1 paBHOMEpHasi CyLlika BCNEACTBME pa3BUTOM NOBEPXHOCTM KOHTaKTa Matepuvana v CyLUMUIbHOro
areHTa (Bo3ayxa).

2. bornbLloe HanpshkeHne no Bnare.

3. KoMnakTHOCTb yCTaHOBKM.

4. B cylwmnkax ¢ KUMsiLum Crioem BO3MOXHA CyLLKa MpU BbICOKMX TEMMepaTypax BCreacTBMe KpaTkOBPEMEHHOCTH
KOHTaKTa.

5. Bbicokasi cTeneHb NCNoMb30BaHUS TEMna CyLIUIbHOIO areHTa.

HepocTaTku Takmx CyLUMmoK:

1. icTnpaHue n 3HaumTenbHbI YHOC MEMKUX YacTul,.

2. Bbicokoe ruapaBnuyeckoe ConpoTMBIIEHNE B CYLLUMUMKAX C KUMSLLMM CIIOEM.

3. Cylumnkuy ¢ KUNSLWMM Crioem HeNpUroAHbl ANs CyLwKn matepuana ¢ 60nbwmMmMm pasmepom YyacTull,.

4. MeToauyeckue matepuanbl, onpeensilowe npoueaypbl oueHUBAHUSA 3HaAHUN,

yMeHUn,

HaBblKOB " (I/IHVI) onbita AeATeJsIbHOCTU, XapakKTepuyrwwmx 3Tanbl

chopMmupoBaHna KOMNeTeHUUN




Mpoueaypbl OUueHNBaHMA B XOA4e W3yYeHUs AUCUUNIIUHBI 3HAHWA, YMEHUN U HaBbIKOB,
XapakTepuayoLwmx atanbl popMMpoBaHUS KOMNETEHUUIN, PErNamMeHTUPYIOTCS MOMNOXEHUSMN:

M BIrYWUT 2.4.03 MNonoxeHne 0 KypCcoOBbIX 3K3aMeHax 3adeTax;

M BIr'YUT 4.1.02 lNMonoxeHne 0 PENTUHIOBOWN OLIEHKE TeKyLlen yCcneBaeMoCTu, a Takke
cneayrowuMm MeTOANYECKUMN YKa3aHUSIMU.

ATTecTaums nNo OUCUMUNIIVHE BbICTaBMAAETCA B 3a4eTHYH BeAOMOCTb MO pesynbraram
paboTbl B ceMecTpe nocre BbIMOMHEHUS BCeX BMOOB y4ebHou paboTbl, NpefyCMOTPEHHbIX
paboyer NporpaMmon AUCUMUNNAUHBI (C OTMETKOM «3a4TEeHO») U MNOMyYeHUW No pesynbTatam
TeCTMPOBaHWNA MO BCEM pasgenam gucumninHel He meHee 60 %.



5. OnucaHue nokasaTesnien U KpUMTepueB OLLlEHUBAHUA KOMNETEeHLMIA Ha pa3NUYHbIX 3Tanax ux popmMmMpoBaHUsA, oNUcaHue LIKan
OLIeHUBaHUA OANA KaXAoro pesynbTata o6yyYeHusi No gUcuunnmnHe

PesynbTtathbl lNMokasaTtenb oueHUBaHUA Kputepuu oueHnsaHums LLikana oueHuBaHuA
o6y4yeHus no MpeameT OUEHKMN cthOopMUPOBAHHOCTU KOMMETEHLUN
3Tanam (npoayKT unm Akagemuyecka | YpoBeHb
('bOpMMpOBaHMﬂ npouecc) 4 OLLeHKa nnn OoCBOEeHudA
KOMMeTeHLMi 6annel KoOMneTeHumn
OlNK-1 CnocobeH npumeHssMb ecmecmeeHHO-HayYHble U 06ujeuH)xeHepHble 3HaHUsl, MemoObl MameMamu4yecKo20 aHanu3a u
ModenupoeaHu;l 8 npod)eccu0Haano(l dessmenbHocmu
W1 onk1 — NpnmMeHaeT ecTeCTBEHHOHAYYHbIE 3HAHUSA U METOAbI MaTEMATUYECKOro aHanu3a B NpodeccnoHanbHOn esaTenbHOCTU
PesynbTaT TecTupoBaHus OcBoeHa
Tect 60% 1 bonee npaBUMbHbLIX OTBETOB 3auTeHo (6a3oBbIN,
NoBbILWEHHbIN
3HaTb : 3aKOHb! He ocBoeha )
0,
MexaHUKU XuoKocmu meHee 60% npaBuIbHbIX OTBETOB He 3auTeHo (HEOCTATOUHbIIA)
U easa, cr;zuauquKy o obyvatoLmniica pewwnn unm NPeanoxun BapuaHT OcBoeHa
% Lg::)(co O; uifg(e:uu, 3HaHWe : 3aKOHbI MEXaHUKU pelueHuns keic-3aaaHns, OTBETUI HE Ha BCe BOMPOCH!, 3auteHo (6a3oBbIn,
HO B T€X, Ha KOTOpbIe Aan OTBET, HE AONYCTUN OLINGKM NOBbILIEHHbIN
cpedax CobecenoBaHue (3a4eT) HKUOKOCMU U 2838, qbusuqecxy 1o = P Y )
cywHocmb sigrieHud, 0o6y4yatoLLmMinCcs He NPeAoXN BApUaHTOB peLLEHNS He ocsoeHa
rpoucxodsauux e cpedax Kenc-3agaHus, B oTBeTe gonyctun donee natm He 3a4yteHo (HE[OCTATOHBIN)
owmnbok
YmeTb obyyatoLLMNCa akTUBHO y4aCcTBOBAr B BbIMONTHEHUMN
ucrionb308ams Ha paboThbl, nonyynn n obpabotan pesynbtaThbl OcBoeHa
rpaKmMUKe OCHOBHbIE 3KCneprMMeHTa, MpoaHanuanpoBan ux, 4oMnycTun He 3auteHo (6a3oBbi,
APURYUMB! U o6Ljue 6ogee 5 oum6pn< B6OTBeTax Ha BOMNPOCHI Npu 3aLumTe NOBbILLEHHbII)
nabopaTtopHoi paboThl
MOMOXEHUA YMeHwue ucnons3oeams Ha
MexaHUKU Xudkocmu
rpakmuke 0CHOB8HbIE MPUHUUIbI
U 2a3a, NPUMeHsIMb
PUBLKO- u obuwjue NonoxeHuss MexaHuku
Mamemamudeckuti CobecenoBaHune Kudkocmu u 2asa, rp UMEHZMb
6 | ¢pusuko-mamemamuyeckull 3
annapgm npu (338"4"”3 nabopaTopHON | 2 nnapam npu paspabomke 0ByyaloLLMIACs BLIMONHSN pornb HabnoaaTens npu
paspabomke pabotet) MEXHOMI02UYECKUX MIPOUECCOS, BbIMNOMHEHUN paboThl, He BHEC BKMaaa B 06paboTky He ocBoeha
MEXHOMNOEUHBCKUX 8KITI0YEIOULX HACOCHBIE pe3ynbTaToB 3KCNEepUMEHTa, He 3aLnTun He 3auTeHo (HenOCTATOUHBII)
Zzg fléigfgiux ycmaroeku u o6opydosaHue ¢ | aGopaTopHyto paboTy
- U THesMorl
HACOCHB/E 2udpo- u NHesmonpueooos
ycmaHo8KuU U
obopydosaHue ¢
audpo- u
rHesMorpusodos
Bnapetb Kenc-3agaHue CogaepxaHue peLueHus obyyvatoLmmncsa rpaMoTHO pasobparnca B cutyauuu,
achchekmugHbIMU BbISIBAM NMPUYMHbI CITyYMBLLIENACS CUTYaLUWK, 3a4TEHO OcBoeHa
memodamu u NpeanoXun HECKONbKO anbTepPHaATUBHbBIX BapyaHTOB (NOBbILLEHHbIN)
cpedcmeamu BbIX04a U3 CNOXMBLLENCS CUTYaumm
UHGbOPMAaYUOHHBIX obyyatomincsa pasobparncs B cutyauun, BoiISBUNM 3a4TEeHO OcBoeHa
NPUYMHBI CIYYMBLUENCS CUTYaUMK, NPEANOXNUN OAUH (NOBbILLEHHbIN)




mexHoroauti 1o
pacyemy
mpyborpo8ooHbIX
cemel u
2udpasnu4yecKux
MaluH onsi
repemeuwieHust
JKuOKocmell U 2a308,
peayrnupo8aHuro
pabomai

BapWaHT BblXxoda 13 CIOXMBLLENCA CuUTyauum

obyyvatoLmmncsa pasobpancsa B CNOXMBLLENCS

CUTyauuu, OOHAKO He BbISIBMIT MPUYUHBI CITy4MBLLIETOCS 3a4TeHO (g::g::;)
W He NPeanoXui BapMaHTOB peLleHust
obyyvaroLmmncsa He pasobparncsi B CNoXmBLLENCA
CUTyauuu, He BbISIBUIT MPUYMHBI CITyYMBLLIETOCS U HE
npeanoXun BapuaHToB peLleHns
He ocBoeHa
He 3a4TeHo

(HepocTaTOYHBIN)

ONK-1"Crioco6en npumensimb ecmecmeeHHo-Hay4YHbIe U 06WEUHXEHEPHbIe 3HaHUsl, Memodbl MameMamu4ecKo20 aHau3a u

ModesniupoeaHusi 8 npogheccuoHasnbHOU dessmesibHOCMuU
NO20nk-1— MNpymMeHseT obLEenHKXEHEPHbBIE 3HaHUSA U METOAbI MaTEMaTU4ECKOro MOAENUPOBaHMS B NPOGECCMOHaNbHON AEeATENBHOCTU

PesynbTaT TecTupoBaHus OcBoeHa
3HaThb : Tect 60% 1 6onee npaBUNbHbLIX OTBETOB 3ayTteHo (6a3oBbIn,
ycmpolicmeo u NOBbILLEHHbIN)
APUHULN pasormbi MeHee 60% npaBunbHbIX OTBETOB He 3auTeHo He ocsoena o
2ulpasUYecKuxX (HegocTaToYHbIN)
MalwuH, yempoticme 3HaHue : ycmpolicmeo u obyuvatoLmniica pewnn unm NpPeanoxun BapuaHT OcBoeHa
U annaparmoes, npuHyuUn pabomel peLUeHuns keic-3aaaHns, OTBETUI HE Ha BCE BOMPOCH!, 3auTeHo (6a3oBbIn,
MemoOb| Cob audpasnuyecKux MauluH, HO B TeX, Ha KOTopble Jar OTBEeT, He A0MyCTuN OLUMGKM NOBbILUEHHbIN)
rpoeKmMuUpo8aHusi (3c;q2cT:;a,qosaHme ycmpoticme u annapamos, oby4yaloLLmMincsa He NPeanoXnn BapuaHTOB peLLEeHNs
HaCOCHbIX yCMaHO80K MemoOdbl MPOEKMUpPO8aHUs KeWic-3agaHus, B oTBeTe AonycTun 6onee natu He 3auTeHo He ocsoeHa
0ons pac4emos HacoCHbIX ycmaHO80K Onsi owmnbok (HepocTaTOYHBIN)

pacyemos
YMeTb cocmasrnsime obyuvatoLLmMiics akTMBHO y4acTBOBan B BbINOMHEHWM
2udpasrudeckue paboTkl, nony4un n obpaboTtan pesynbTaThl OcBoeHa
cxembl YMeHve cocmaensms 3KCMepMMeHTa, MpoaHanuanpoBan ux, 4OoMNyCTUn He 3auTeHo (6a3oBbIN,
MPOU380ACMBEHHBIX 2udpaesnuyeckue cxembl Gonee 5 ownGOK B OTBETAX Ha BOMPOCKI MpU 3alLmTe MOBbILLIEHHbIN)
06BeKmos, npPOU3800-CMEEeHHbIX 06bLEK- nabopatopHoit paboT!

MPUMEHSIMb CobecenoBaHue moe, MpUMeHsIMb Munosbie

muriosble cxembl (3awwmTa nabopaTopHON | cxembl UCMONL308aHUST 2UOPO- U 0ByualLLMIICS BLINOMHSN POrlb HABMIAATENs NP

ucronb3osaHus pabortbi) fHeeMoannapamos, BLINOMHEHUN PaBoThI, He BHEC BKNaaa B 06paboTky

auopo-u peeynupogams pabomy HacoCa | pesynbTaToB SKCMEPUMEHTA, He 3aLLMTHN He 3auTeHo He oceosHa
rHesMoarirnapamos, Ha cemb nabopaTopHyto paboTy (HeOocTaTOuHbIN)
peeynuposams

pabomy Hacoca Ha

cemb




BnapeTtb
rPUMEHeHUST
meopemuyecKux
ronoxerud
MexaHUKU »uokocmu
U 2asa K pelweHuro
rpakmu4eckux 3ada4y
8 obrniacmu
rpuknadHou
MexaHUKU, Haeblkamu
8bIMOJSTHEHUS
2UBpPOOUHaMUYECKUX
3KCriepuMeHmos u
ucribimaHusi
2udpasnuyecKux
MaluH

Kewc-3apaHne

CogaepxaHuve pelueHus

obyyvatoLmmncsa rpaMoTHO pasobparnca B cutyauum,
BbISIBUIT NPUYUHDBI CITYYMBLLENACS CUTYaumm,

OcBoeHa

NpeasiokmI HECKOSbKO anbTepHaTUBHLIX BapUaHTOB 3adTeHo (NOBbILLEHHDBIN)
BbIXO4A M3 CMNOXMBLUENCS CUTYaLUK

obyyatoLmiics pa3obparncs B CUTyaLuu, BbiSIBUN OcBoeha
MPU4MHEI CYHMBLIENCS CATYaLNM, NPEATIOKIAN OAMH 3a4TeHo (NOBBILLIGHHIF)
BApUaHT BbIX04a U3 CMIOXMBLUENCA cUTyaumnn

obyyatoLmniicst pa3obparcs B CIIOXMBLLENCS OcBoeha
CUTyaLumn, 04HAKO He BbISIBUM NPUYMHbI CIyYMBLLETOCSH 3a4TeHo (6230BBIA)

1 He NPeanoXun BapuaHTOB peLLeHus

obyyatoLymiics He pasobparcsi B CroXuBLIencs

CUTyaLUK, He BbISIBUI NPUYKHBI CITy4YMBLLIErOCS U He

NpeasioXus BapmaHToB peLleHus HE 33UTEHO He oceoeHa

(HepocTaToOYHBIN)

Ol1K-11 - CnocobeH 8bisierisimb ecmecmeeHHOHayYHy0 CyuyHocmb rpobsieM, 803HUKarOWUx 8 xode npogheccuoHasibHou desimesibHOCMU,
npuesiekams Oris1 UX peweHus1 huszuko-mamemMamu4deckuli annapam U cO8peMeHHbIe KOMIMbIOMePHbIe MeXHoI02uu
Y 1onk11— Bbisigrisem ecmecmeeHHOHayYHyI0 cyuHOCmb npobrieM, 803HUKarOUWUX 8 Xxode npogheccuoHanbHol desimesibHOCMU.

3HaTb PesynbTaT TecTupoBaHus OcBoeHa

cospeMeHHble Tect 60% v 6onee npaBUNbHbLIX OTBETOB 3auTeHo (6a3OBbII7I,¥

meHOeHyuu NOBbILLEHHbIN)

passumusi MexHUKU meHee 60% npaBunbHbIX OTBETOB He 3auTeHo He ocsoeha o

u mexHorioauu (HegoCTaTO4HbIN)

MaWwUuHOCMPOEHUS, 3HaHue cospemMeHHbIe 06y4yatoLLMnCs peLwunn Unu NPeanoXun BapuaHT OcBoeHa

usmepumersnbHoOU U meHdeHUUU pa3sumus mexHUKU | PeLleHns Kerc-3afaHus, OTBETUI He Ha BCe BOMPOChI, 3auyTeHo (6a3oBbIN,

8blqucumesnbHol U mexHornoeaut HO B TeX, Ha KOTOpblEe 4an OTBET, He AONYCTUN OLMBKK NOBbILEHHbIN)

MeXHUKU, MawuHOCMPOEHUS, 06y4yatoLLMincs He NPeAoXN BapuaHTOB peLLeHNs

UHGhopMaUUOHHbIX CobecenoBaHue usmepumersbHoU u Kenc-3agaHus, B oTBeTe gonyctun Gonee natm

mexHonoaud npu (3aver) 8bI4UCTUMEIbHOU MEXHUKU, owmnbok He ocBoeHa

peweHuU murnosbix UHGOP-MaUyUOHHbIX mexHosoaull He 3auteHo .
o (HepocTaTOYHbIN)

3alday e ceoel npu peweHuU murnosbix 3aday e

npogbeccuoHarnbHou ceoell rnpogheccuo-HabHoU

dessmesnbHocmu dessmernb-Hocmu

YMeTb 8bis8/19mb CobecepnoBaHuve 0by4aloLLMnCca akTUBHO y4acTBOBan B BbINOMHEHWN

COBpPEMEHHBIE (3awmTa nabopaTopHoil | YMeHUe 8bisensims pabotbl, nony4ynn n obpaboTan pesynbrarhb OcBoeHa

meHAeHyuU paGoTbl) coBpEMEHHbIE MeHOeHUUU 3KCNnepuMeHTa, NpoaHanuaupoBan ux, JOMyCTUN He 3auTteHo (6a3oBbIi,

pa3_UMUSI MEXHUKU U pa36UMUS MEXHUKU U Bonee 5 ownbok B 0TBETaX Ha BOMPOCHI MpU 3aLLuTe MOBbILIEHHbIN)

mexHorioaull 8 mexHonoauli 8 06rracmu Ma- nabopatopHoit paboT!

obracmu WUHOCMPOEHUS, oby4atoLLmincs BeINOMHAN ponb HabnogaTens npu He 3auteHo He ocBoeHa §

MaLULUHOCTPOBHUS, usMepumensHoL u BbINOMHEeHUN paboTbl, He BHEC BKraga B 06paboTky (HepocTaTOuHbIN)

usMepumesnsHoll u 8bIYUCTIUMETbHOLU MEeXHUKU, PE3ynbTaToB SKCMEPUMEHTA, He 3aLnT

8blyucIumMerbHou UHGOPMaYUOHHbIX mexHonoaull naGopatopHyio paboty

MeXHUKU, npu peweHuuU muroebix 3aday 8

UHGQOOPMAaUYUOHHBIX obriacmu npogbeccuoHarnbHou

mexHosioaud npu dessmernibHOCMU, C8513aHHOU C

peweHuU murosbIx MaWUuHO-CMpPOeHUEM

3aday e obriacmu

rpogbeccuoHaribHoU

desimeribHoCmMu,




cesi3aHHoU ¢

BnapeTb
rpakmu4yecKkum
OrbIMOM PewieHust
munoebix 3aday 8
cepe
MauwUuHOCMPOEHUST C
ydemom
COBPEMEHHBIX
meHOeHUul
passumusi mexHUKU U
mexHorsioaul 8
obnacmu
usmepumeribsHoU U
8bI4UCTUMEbHOU
MeXHUKU,
UHGQOOPMAaUYUOHHBIX
mexHosioaull

Kenc-3agaHue

CogaepxaHue pelueHus

obyyvatoLmmncsa rpaMoTHO pasobpanca B cutyauuu,
BbIABUIT MPUYUHDI CJ'IyLIVIBIJJeIZCFl cuTyauum,

OcBoeHa

NpeanoXun HECKONbKO anbTepPHaTUBHbBIX BapyaHTOB sadTeHo (NoBbILLEHHBIN)
BbIX04aA U3 CNOXMBLUENCA CUTyaunm
obyyatoLmincs pazobparncs B cuTyauun, BoiSBUNM OcBoeHa
MPVYNHBI CYYMBLLEICS CUTYaLMN, NPEANOXNN OANH 3a4TeHo (NOBbILEHHBIV)
BapWaHT BbIXOA4a M3 CITOXUBLUENCS CUTYaLMU
oby4aroLmics pazobparncs B CroXMBLUECS OcBoeHa
CUTyauuun, OOHAKO He BbISIBMIT MPUYUHBI CITy4MBLLIETOCS 3a4TeHo (6a30BbIi)
1 He NPeanoXun BapnaHTOB peLLeHnst
oby4atoLmincs He pa3obparcs B CroXMBLUENCS
CUTyauuu, He BbISIBUIT MPUYMHBI CITyYMBLLIETOCH U HE
NPeAnoXuI BApMaHTOB peLLeHnst

He 334TeHo He ocBoeHa

(HepocTaTOYHBIN)

Ol1K-11 - CnocobeH ebisiesisimb ecmecmeeHHOHayYHy0 CyuiHocmb rnpobsieM, 803HUKarowux e xode npogheccuoHasibHol desimesibHOCMU,
npueniekams 011 UX peweHuUs1 hu3uko-MmamemMamu4deckulli annapam U coepeMeHHbIe KOMIMbIoOMePHbIe MexXHo/102uuU
NO20nx-11— lNpusnekaem 0551 peweHuUs1 npogheccuoHasibHbIX 3adady (hu3uko-mamemamuyeckuli annapam U CO8pPeMeHHbIe KOMIMbIOMePHbIE MEXHOI02uU

3HaTb Memoods! Tect PesynbTaT TecTupoBaHus OcsoeHa
nposedeHusi 60% v 6onee npaBUIbHbIX OTBETOB 3auyTeHo (6a3oBbIn,
Hay4HbIX NOBbILLEHHbIN)
uccnedosaHull u mMeHee 60% npaBunbHbIX OTBETOB He 3auTteHo He ocaoena o
3KcrepumeHmarsibHbl (HegocTaToYHbIN)
x pabom o 3HaHue Mmemodsi nposedeHust oby4yaroLmMnes pewnn nnu NPeanoXun BapuaHT OcBoeHa
onpederneHuro Hay4HbIx uccriedosaHull u peLleHnsi Kenc-3agaHusi, OTBETUI HE Ha BCE BOMPOCHI, 3auTteHo (6a3oBbIN,
napamempos CobecenoBatme JKCnepuMeHmanbHeIx pabom ro | HO B TeX, Ha KOTOPbIe Aan OTBET, He [ONyCTUN OWWBKY NOBbILUEHHbIN)
pabomai (3aver) onpederieHuro napamempos oby4yaloLLmincsa He NPeaoXnn BAapuaHTOB pELLEHNS

2udpasnu4yeckux pabomsbi 2udpasnuyecKux Kelc-3afaHusi, B oTBETE gonyctun 6onee nsatu He 3auTeHo He ocBoeHa
MauwuH, audpo- u MawuH, 2udpo- u oLMBOK (HepocTaTOYHBIN)
MHes8Morpuso0o8s MHesmornpuesodos

YMeTb cocmassisimb 0by4aloLLMNCa aKTUBHO Y4acTBOBanN B BbINOMHEHWN

2udpaernudeckue paboTbl, nony4un n obpaboTtan pesynbTaThl OcBoeHa
CcXembl 3KCMepuMeHTa, NpoaHanuanposan ux, 4oNycTur He 3auTteHo (6a3oBbIn,
MPOU3B0ACMBEHHBIX YMeHWe cocmaensims bonee 5 omeOK B OTBETax Ha BONPOCHI Npu 3aLumute NMOBbILLEHHbIN)
06BeKmos, 2udpasnu4eckue cxembl nabopaTopHoit paboTbi

MPUMEHSIMb CobecepnoBaHue npou38odcmeeHHbIX 06BLEKIMO8,

muriosbie cxemb| (3awmTa nabopaToOpHOW | MPUMEHSIMb MUM08bIE CXEMbI 0ByuatoLLMiics BLINOAHAMN Pofb HaBAoAaTeNs npy

ucrionb308aHus! paboTbl) ucrnosnb308aHusi 2udpo- u BbINOSHEHUN PabOThI, HE BHEC BKNaaa B 06paboTKy H

audpo-u NHeeMmoarinapamos, pe3ynbTaToB SKCNEPUMEHTA, He 3aLUTuN He 3auTteHo € ocsoeHa |
rHesmoarinapamos, peaynuposams pabomy Hacoca na6opaTopHyio paboTy (HegocTaTouHbIN)
peayruposams Ha cemb

pabomy Hacoca Ha

cemsb

BnapeTtb Hasbikamu | Kenc-3agaHue CopaepxaHue pelueHus obyyvatoLmmncsa rpaMoTHO pasobparnca B cutyauum, 3a4TeHO OcBoeHa
MPUMEHeHUst BbISIBUAM NMPUYMHbI CITYYMBLLIENACA CUTYaLUuK, (NoBbILLEHHBIN)

npeanoXxXun HeCKOJ1bKO anbTepHaTUBHbIX BAPUaHTOB




meopemuyecKux
rornoxeHudl
MexaHUKU udkocmu
U 2a3a K peweHuro
rpakmu4eckux 3aday
8 obnacmu
rpuknadHou
MexaHUKU, HagblKamu
8bIMOTHEHUS
2UGpPOOUHaMUYECKUX
3KCriepuMeHmos u
ucrbimaHusi
audpasnuyecKux
MawuH

BbIXO[a U3 CMOXMBLLENCS CUTyaLun

obyyvatoLmncsa pasobpancsa B CMTyauun, BbIsiBUN

OcBoeHa

NPUYUHBI CNy4YMBLLENCA CUATYaLMN, NPE/NOXMI OfInH 3a4TEHO (NOBbILICHHbIiA)
BapuaHT BbIX0[a U3 CIOXMBLUENCS CUTYaLMK
obyyvatoLmmncsa pasobpancsa B CNOXMBLLENCS OcBoeHa
CUTyauum, 0aHaKO He BbISIBUN NPUYMHBI CyYMBLLIErocst 3a4TEeHO (6a20BbI)
N He NpeanoXun BapMaHToOB peLueHnst
obyyvaroLmmncsa He pasobparncsi B CNoXmBLLENCA
CUTyaLuK, He BbISIBUIN NPUYMHBI CYYMBLLETOCS U He
NPEeAnoXun BapUaHTOB peLleHust
He 3a4TeHo He ocaoera

(HepocTaTOYHbBIN)
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