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1. OBLWUE NONOXXEHUSA

OcHoeHas uenb OuCUUMIIUHbI — W3YyYeHUEe MNOHATUM U OobWKMX CcBeaeHUn O
MeToAax NporHo3npoBaHns onacHbIX oaktopos noxapa (OPI1) B nomeLleHusX.

OcHogHble 3adayu OucyunmnuHbl — BOOPYXUTb OBy4aeMblX TeopeTUdYecKUMn
3HaHUAMU U NPAKTUYECKMMUM HaBblkaMW, HEOBXOANMbIMU ANS:

- pelleHnss MaTemMaTUyecKMx 3ajad O AMHaAMUKe onacHbIX (PakTOpOB Mnoxapa B
Ha4yanbHOM N KOHEYHOW CTaauu;

- npeacTtaBneHna o6 ypaBHEHUSIX WHTerpanbHOW MaTemMaTUyeckon Moaenu
noxapa B NOMELLEHUN N UX YUCIIEHHOM PELLEHUN;

- NnpeacTaBnennsa o6 razaoobmeHe NoMeLLLEHNI MPU NoXape U BO BPEMSA pas3BUTUS
noxapa;

- npeAacTaBneHns o6 ypaBHEHUAX 30HHOW MaTeMaTU4yecKon MoLenu noxapa B
NOMELLEHNN N NX YACTIEHHOM peLLUEHWUN;

- npeactaeneHna 06  ypaBHeHusX  audpdpepeHumansHon  (NosieBon)
MaTemaTu4yeckon Mogenu noxapa B NoMeLLeHnn N X YUCNIEHHOM peLLEHNN.

CTyOeHTbl, 3aBepLumBLINE U3yYeHe AAaHHOW ANCLUUNITUHBI JOSDKHbI

MMeTb nNpeacrasiieHne.

- O pomnuM COBpPeMeHHOro cneuuwanucta B obecnevyeHun 6e3onacHoCcT U
CHWKEHUM NOXXapHbIX PUCKOB;

- 0 cofgepxaHun obpasoBaTeribHbIX MporpaMm MO paccMaTpuBaeMoMy
HanpasfeH1o NOArOTOBKMY;

- 0 NOBbIWEHUN 3PFPEKTUBHOCTU NOXAaPHO-NpounakTnyeckon paboThbl.

3HaThb:

- MeTodbl pacyeTa OUHAMMKU OMacCHbIX (PakTOpoB noxapa, B TOM 4ucne C
NCNOSb30BaHMEM U3BECTHbLIX KOMMNbIOTEPHBIX NPOrpamMm;

- METOAbI OLEHKN U CNOCOBbLI CHMKEHUS NOXaPHbIX PUCKOB,

- NapamMeTpbl, onpegenstowme AMHaMNKy NoXXapos;

- MEXaHN3M (POpMUPOBAHNA ONACHbLIX (PAKTOPOB MOXapoB.;

- METOOUKY OLEHKMN NOXapHOro pucka Ha NPOU3BOACTBEHHbLIX OObEKTax.

yMeThb:

- NPUMEHSATb METOAbI OLEHKM U CNOCOObI CHUXKEHWS MOXaPHbIX PUCKOB;

- NPUMEHATb MeToAbl aHanuMsa MnoXapHOM OMacHOCTU  TEXHOJSIOrMYeCKUX
MPOLIECCOB TN OLEHKN NOXaPHOro pucka Npon3BOACTBEHHbLIX 0OBLEKTOB AN pa3paboTkm

NPOTUBOMNOXXAPHbIX MepOI'IpI/IFITI/IIZ.



2. METOOMYECKME YKA3AHUA K BbINOJIHEHUIO KOHTPOJIbHOMN
PABOTbI
KoHTponbHas paboTa (peLueHne 3agadm n 0TBETbI Ha BONPOCHI) BbIMOHAETCS MO

BapuaHTy, HOMep KOTOpPOro BblOvpaeTcs M3 Tabnuubl U COBNagaeT C nocnegHen u

npegnocnenHen umdpon yd4ebHoro wwmndpa CTyaeHTa, a BapuaHT B pamKax Kakaow

3ajayun Bbl6|/|paeTC$| no npegnocnegHemMy HoOMepy yqe6Horo LIJI/I(*)pa. Heobxoanmbie

NCXOAHbIE AaHHble NpuBeAeHbl B Tabnuuax.

KoHTponbHOe 3ajiaHne BbIMOMHAETCS B PYKONMCHOM UK NeYyaTHOM Buae (LpudT
Times New Roman, 14, nonyTtopHbIM WHTepBasn, BbipaBHMUBAHME MO LUMPUHE,
OTCYTCTBME pa3pbiBOB Mexay ab3auamm).

KoHTponbHas paboTa cOCTOMUT M3 OTBETOB Ha ABa BOMPOCA U pelleHus 3agaudu.

PelweHne 3agaum n oTBETbI Ha BOMPOCHLI AOOJIXHblI COMNpPOBOXOAaTbCA CCbIIKAMW HA

NUTEPATYPHLIE UCTOYHUKK. B cny4yae HeobXoAMMOCTUN TEKCT MOXeT ObiTb OOMONHEH

Tabnuuamn M pucyHkamun. Ha kaxgon CTpaHuue OCTaBfAKTCA NOoNa Ang 3amedvaHumn
peLeH3eHTa.

Ecnn koHTponbHast paboTa nonyyuna nosfIOKUTENbHYKD OLUEHKY, CTyOeHT
AOnyckaeTcs K coaye ak3ameHa no kypcy. OcHoBHasi 3agada KOHTPOSibHOW paboThl -
OKasaHue NOMOLLUM CTYAEHTY Npu CaMoCTOATENbHOM MU3yvyeHun y4ebHoro maTtepuana. B
peueH3nn Ha KOHTPOSNbHYI0 paboTy npenogaBaTtenb yKasbiBaeT CTYAEHTY, Ha YTO HYXXHO
obpaTnTb BHUMaHME. JK3aMeH NPUHNUMAETCA Yy CTyAEeHTa Npu yCroBuUnN NpeacTaBneHns
KOHTPOJSIbHON paboTbl N PELIEH3NN U3 HEE C MOJSIOXUTENBHON OLIEHKOW, a Takke Aonycka

no nabopaTopHbIM paGoTam.



3. BOMPOCbI ANA KOHTPOJIbHOWU PABOThI

Howmepa [MocneaHas undpa HoMmepa 3a4eTHON KHKKN
BonpocoB |1 2 3 4 5 6 7 8 9 0

1 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

16 17 18 19 20 21 22 23 24 25

5 11, 12, 13, 14, 15, 1, 3, 4, 5, 6,

© 26 27 16, 17 18 19 20 21 22 23
S 3 7, 8, 9, 10, 11, 12, 13, 14, 15, 1,
2 28 25 26 27 16 17 18 19 28 21
Is |y 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
S % 22 23 24 25 26 27 16 17 18 19
'g' I 5 13, 14, 15, 1, 2, 4, 5, 6, 7, 8,
= ,; 20 21 22 23 24 25 26 27 16 17
% Q 6 9, 10, 11, 12, 13, 14, 15, 1, 2, 3,
g 'g; 18 19 20 21 22 23 24 25 26 27
53 - 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
Q 16 17 18 19 20 21 22 23 24 25
o 8 15, 28, 2, 3, 4, 6, 7, 8, 9, 10,
= 26 27 16 17 18 19 20 21 22 23
9 11, 12, 13, 14, 15, 1, 2, 3, 4, 5,

24 25 26 27 16 17 18 19 20 21

0 8, 9, 10, 11, 12, 13, 14, 15, 5, 6,

22 23 24 25 26 27 24 25 27 26

1. O6bwue cBefeHns 0 mMeTodax NPOrHO3MpoBaHMsS onacHbiX PakTOpOB MNoXapa B
NOMELLEHNN.

2. OnacHble ¢hakTopbl, BO34eNCTBYHOLME Ha NoAeN N MaTepuasbHble LeHHOCTU.

3. Tpn Bnga marematmyeckux Mogernen noxapa B nomMeLLeHnu.

4. lHTerpanbHasa matemaTndeckas MOAesb NnoXxapa B MOMELLEHUN.

5. WcxogHble MOMNOXEHUs1 U OCHOBHbIE MOHATUS  MHTErpanbHOro MeToaa
TepMoaMHaAMMYECKOro aHanmsa noxapa

6. Cxema noxapa B NOMeLLEHUMN.

7. AnddepeHumanbHble ypaBHEHNA NoXxapa.

8. PacnpeneneHne gaBneHui nNo BbICOTE NOMELLEHMS.

9. MNNOCKOCTb paBHbIX AaBMEHUA U peXnMbl paboTbl Npoema.

10. PacnpegeneHune nepenagoB AaBreHU MO BbICOTE NOMELLEHMS.

11.®opmynbl ANg pacyeTa pacxoga rasa, BbibpacbiBaemMoro 4epes npsiMoyrosfibHbIN
npoem.

12.®opMynbl 4ns pacyeTa pacxoga Bosayxa, NOCTynaroLwero Yepes npsiMoyrosbHbIN
npoem.

13.BnusHue BeTpa Ha ra3oobmeH.



14.TpubnmkeHHasa oueHKa BENMUYUHbBI TEMMOBOMO NOTOKa B OrpaxaeHus.

15.3Mnunpuyeckrne MeToabl pacyeTa TensoBOro NOToka B OrpaxaeHus.

16.[Monyamnupuyeckne MeToabl pacydeTa TENSIOBOro NOTOKA B OrPaXKaAeHNS.

17.MeToabl pacyeTa CKOPOCTUM BbIFOPaHUA TOPHOYMX MaTepuarioB U CKOPOCTU
TennoBblgeNeHuns.

18.Pexxumbl  NoXapoB, HasblBaeMble MoXapamu, perynupyemMbiMn Harpyskon u
BEHTUNSALUUEN.

19.CxemMa KpyroBOro pacrnpoCTpaHeHusi MiamMeHn no NOBEPXHOCTU CIOSA roproyvero
MaTepuarna n cooTBeTCTBYOLME pacdeTHble (OpMYrbl.

20.OyHKUMA pexnma noxapa.

21.MatemaTunyeckasi NoCTaHOBKa U MeToAbl pelleHuss 3adadm O NpPOrHo3npoBaHUN
O®I1 Ha ocHOBE MHTErpanbHOM MaTeMaTUYECKON MOAEeNV NoXapa B NOMELLEHUN.

22.Knaccudmkauunsa nHTerpanbHbIX Mogenen noxapa.

23.NHTerpanbHas matemaTtuyeckasi Modesib noxapa Ans uccregoBaHnsa ANHaAMUKK
O®I1 n ee uncneHHasa peanusaums.

24 VHTerpanbHaa matematudeckass MOAenb HayanbHOW CTaauu noxapa u pacudeT
KpPUTUYECKON NPOAOIIKUTENBHOCTI NoXxapa. MNocTaHoBKa 3agaym 1 ee pelleHue.

25.PacyeT KpUTUYECKMX 3HAYEeHUN CpedHuX napameTpoB COCTOSIHUS cpedbl B
NoMeLLEeHNN.

26.30HanbHaa Matemartumyeckas Moerb noxapa B NoMeLLeHun.

27.Cxema TpeX30HHOW MOgenu noxapa.

28. [OuddepeHumanbHble (NonesBble) MaTemaTUdeckue Mogenu noxapa B
NoMeLLEHNN.

4. 3A0AYA K KOHTPOJIbHOWU PABOTE
PaccumTtaTb cornacHo cBoeMy BapuaHTy:
1. Kputnyeckoe n Heobxoammoe Bpems 3BaKyaLun OIS KaXZOro M3 BELLECTB,
HaxoasILMXcsa B MOMELLEHMM (pacyeT BECTU 4118 TOPeHUs);
2. Onpepenutb OyayT nv npeacrtaBnsiTb OMNACHOCTb MpM 3Bakyauum nogen u3s
NMOMELLIEHNS B Crly4ae noxapa roprodme BeLlecTsa, Haxogslwmecs B NOMELLEHNN.
CuutaTtb, YTO KO3(hMumeHT Tennonotepb @ =0,1. KoahpmumeHT NoNHOTLI ropeHus
n=0,9.



Tabnuuya 1

[JaHHble no BapunaHTaMm AOnd BbINOJIHEHUA pacyeTa KPUTUYECKOro BpeMeHUu

3BaKyauuu
BbiC ®opma Mno
Ne ora nosep wan
Ba | Pasmep XHOCTU Oar1, no
o~ | pPabo | loptovee | Macca b
pu | nomeule | to, °C 9 ropeHu KOTOPOMY BECTU
aH s Yyen | BeLWECTBO , KI a rope pacuer
30HbI HUS,
Ta h M (Tabn. E w2
1 1 8) il
1 |20x10x |20 1,7 OeH3uH 400 a 200 |[Tlo
5 TemMmnepartype u
notepe
BUOANUMOCTU"
KepoCcuH 200 0] 200 |To
NMOHWXKXEHHOMY
cogepxaHuto O2
N MO TOKCUYHbIM
npoaykTam
ropeHua”
2 | 15x15x6 | 18 2 TOJTYOJ 200 a 200 |*
aueToH 1200 ¢) 200 | **
3 | 10x30x4 | 22 1,8 apesecuH | 300 B 50 *
a
XI10MoK 500 B 300 |**
4 | 20x20x4 | 25 2,1 nonmatun | 400 B 100 |*
eH
neH 400 B 200 | **
5 |40x10x3 | 22 1,8 pes3nHa 700 B 400 |*
xronok+ka | 1000 B 200 | **
NPOH
6 | 25x30x5 | 26 2,0 TypbuHHo | 500 a 500 |*
€ Macro
apesecuH | 1300 B 100 | **
a
7 | 30x10x5 | 20 1,8 neH 1300 B 100 |*
OEH3UH 600 a 300 |**
8 | 20x20x6 | 22 2,5 anzenbHo | 600 a 400 |*
€ TONMMBO
TypbuHHo | 1400 0] 400 | **
€ Macro
9 |40x10x5 |25 2,2 neHonnac | 100 B 400 |*
T
XJ10MOK 500 B 200 | **
0O |30x8x4 |18 1,9 XJ10MOK 500 B 120 | *
neH 500 B 120 | **




MNpumevaHue:
* - PacyeT Heobxo4MMo BECTM MO TemnepaType 1 noTepe BUANMOCTH.
** - Pac4yeT BeCTU No NoHMXeHHOMY cogepkaHutio O2 1 No TOKCUYHBLIM NPOaYyKTaMm
ropeHust.
Tabnuua 2

CDopma NMNOBEPXHOCTU rOpeHnA

a ["OpeHune XXMOKOCTU C YCTaHOBUBLLENCHA CKOPOCTLIO MNP HEN3MEHHOWN
nnowazan ropeHus F (Takme npouecchl rOpeHns xapakTepHbl A9 ropeHus
cknapgos JIBX n DK npn KOHCTPYKTUBHO OrpaHMYeHHOM nnoLwaam pasnuea)

6 FopeHme XUOKOCTU C HeyCTaHOBMBUJeVICFI CKOPOCTbIO ropeHus

B prFOBOG pacnpocTpaHeHne ninameHu rno noBepxHoCcTn paBHOMeEPHO
pacnpeneneHHoro B FOpI/I3OHTaJ'IbHOI7I NJIOCKOCTU ropro4vero martepuana
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