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1 leap TUCHUTITHHBI.
B pesynbpTaTe 0cBOSHUS TUCIUILUIMHEI y 00YYaroIIerocs JM0JDKHBI OBITh CPOPMUPOBAHBI

KOMIIETECHIIMM OCHOBHOHM TPO(ECCHOHATBHON 00pa30BaTeIbHON MPOrpaMMbl aKaJeMHUYECKOTO
OakamaBpuata(nanee - OITOIT): TTIK-3, T1K-23.

ConeprxaHre KOMIIETCHIMH KaK IUIAHUPYEMbIX Pe3yJbTaToOB OOyUYEHHs MO JUCLUIUIMHE

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemMbie KOMIIETEHUMHU
Tabmuna 1 - @opMupyemMble TUCHUILIMHON KOMIIETEHIIUU

HaunmenoBanme BuUaa

Haunmenopanue KaTCropuun

KOIL 1 Ha3BaHHWEC KOMIICTCHIIMH

KOMITICTCHITHH (TpyTmITel) KOMIIETEHITHI

(vHusepcanvHas,

obujenpogpeccuonanvras,

npogheccuonanvbHas)

npodeccuoHanbHas IIPOEKTHO- ITK-3 Crioco6HOCTh OLEHUBATH PUCK U
KOHCTPYKTOPCKasI OIIpe/ieNsITh MEPBI 110 00ECIIeUeHUI0 Oe30M1aCHOCTH

pa3pabaThIiBACMOM TEXHUKHU

npoeccuoHaIbHAS Hay4JHO- ITK-23 CriocoGHOCTD HCTONB30BATH 32KOHBI 1

HCCIIeIOBATENIbCKAS METO/IbI MATEMATHKH, €CTECTBEHHBIX,

TYMAHUTAPHBIX U SKOHOMHUYCCKUX HAyK IpU
PCIICHHUNU l'IpO(beCCI/IOHaJ'ILHLIX 3aga4

1.2 UHauKaTopbl J0CTHKEHUSA KOMIETeHIH i
Tabmuna 2 — MaAuKaTopsl JOCTHXKEHHSI KOMIETEHINH, (HOpMUpYEeMble TUCIUIUIMHON

Kon 1 nHa3sBanue

JeckpunTopbl KOMIETCHLIUN

JycuunnuHel 1 IpakTHKH, GOPMUPYIOLINE

KOMIIETEHIINHI komnerennuo OITOIT
I1K-3 3HaTh! b1.5.24 Menuko-0HOIOrHYecKrue OCHOBEI
Croco6HOCTh -METOJIHMKY OIIPEACIICHHs] paCUETHBIX 0€30IMaCHOCTH

OLICHUBATH pI/ICK nu
OHpeI[e.HS[TI) MepI)I
o 00€eCIEYEHNIO

BEJIMYMH ITOXKAPHOTO PUCKa Ha
MIPOM3BOJICTBEHHBIX 00bEKTaxX
(B TEXHUYECKHUX CHCTEMaX) U

Bb1.5.25 HanexHOCTh TEXHUYECKUX CUCTEM U
TEXHOTE€HHBIN PUCK
b1.B.12 Ynpasnenue puckamu U npoQuIaKTHKA

6e30MacHOCTH CIIOCOOBI €T0 CHIDKEHUS. 6 56
paspaGaThisaMoii VMeTh: B o0nactu TexHocepHoi 6e30MmacHOCTH
X HIKI ~[PHMEHSTH METOMHKY OTPE/ICTCHHS b1.B./1B.05.01 MoaesimpoBaHue ONacHbIX
PACYETHBIX BETMUMH TIOKAPHOTO (paxkTOpOB MOKAPA B TEXHHYECKUX CHCTeMAaX
pHICKa Ha MPOU3BOICTBEHHBIX b1 BHBOSOZ MOHCHHPOB&HI/IC IIOCIICACTBUN
00beKTax (B TEXHUYECKHMX CHCTEMAX) | TEXHOTECHHBIX aBapui
H CIIOCOOBI €T0 CHIKCHHUSL. b1.B./IB.07.01 Cucrema ynpaBieHus
Baagers: po(eCCUOHATILHBIMU PUCKAMH
-HaBBIKAMH OTIPEACICHIA pacuCTHEIX | F] B.J[B.07.02 YnpaBineHne NpOMBILIUIEHHOMN
BCJIMYHH TOXKXAPHOT'O gI/ICKa Ha 6630HaCHOCTbIO
IIPOU3BOJACTBCHHBIX OOBEKTAX
p A Bb2.B.02(IT)[Ipon3BoacTBeHHAs MPAKTHKA.
(B TEXHUYECKHUX CHCTEMAX) U €T0 TeXHONOTHECKAS MPAKTAKE
CHHXKCHUSL.
b2.B.05(I1n) . [Ipon3BoacTBEeHHAs TpaKTHKA.
[IpegnummomMHas mpakTHKa
b3.5.01(/]) 3amuTa BRITYCKHON
KBaJIM()MKAIIMOHHOMN paboTHI , BKIIFOYAs
MIPOTIETYPY K 3aIUTE U MPOIEAYPY 3aITUATHI
IK-23 . 3HATD! b1.b.18 Opranusarus HayqIHO-
Croco0HOCTH -OCHOBHBIC MAaTCMAaTHYCCKHUEC MOACIIN HCCHeﬂOBaTCHBCKOfI JCATCIIBHOCTHU
UCTOb30BATH TI07KapoB. b1.B.03 IInanupoBaHue U OpraHu3anus
3aKOHDI M METOIBI Ymers: JKCIIepUMeHTa B cepe 0e301macHOCTH
MaTeMaTUuKH, -OIIpEACIATh 0071acTh IMPaKTUYECKOIro BI.B.I[B.OS.OI MOHeﬂ“pOBaH“e OMACHBIX
€CTCCTBCHHEIX, MNPUMEHCHUSA MATEMATHICCKUX q)aKTOpOB HO)Kapa B TEXHHYECKNX CHCTEMAX
TYMAaHUTAPHBIX U MO,HCHeﬁ MOXXapoB, IPUMCHSATH El B )IB 05 02 MO]ICJII/I OBAHVE HOCHC}ICTBI/Iﬁ
9KOHOMHUYECKHX 3aKOHBI U METOJIBI I OIIPEACIICHUS e T . p
HayK IIpH peIICHUN OIIaCHBIX q)aKTOpOB ToxKapa. TCXHOTCHHBIX aBapHH
HpO(heCCHOHATIBHDI Biajiern: b1.B.JIB.06.01 Pa3zpaboTtka pa3znenos




Kon u nazpanue JeckpunTopbl KOMIIETCHLIUN JIMCIIMILTUHBI ¥ IPaKTUKU, POPMHUPYIOIIHC

KOMITETeHIIUU komneternuio OITOIT

X 337184 -METO/IaMH MATEMATHIECKOTO MPOM3BOJICTBEHHON 0€30MaCHOCTH B TIPOEKTAX
MOJICTIUPOBAHKSI, METOJIAMH OLCHKU b1.B.JIB.06.02 ccnenoBanue KOMIUIEKCHOM
OMaCHbIX (aKTOPOB MOKAPA. 0€30I1acHOCTH YeI0BeKa B TeXHOC]epe

b2.B.04(IT) TIpon3BoaCcTBEHHAS TIPAKTHKA.
Hayuno-nuccnenoBatenbckas paborta
Bb2.B.05(I1n) . IlponsBoacTBeHHAS IPAKTHKA.
[IpeanumnioMHas mpakTHKa

b3.b.01(/]) 3amuTa BRITyCKHOM
KBaJM(PUKALMOHHON paboThl , BKIIOUYAs
POLEAYPY K 3alIUTe U MPOLEIYPY 3alIUThI

2 O0BbEM M TPYI0EMKOCTH JUCHMILIMHBI 110 BUAAM YUeOHbIX 3aHSATHI.

@®opMbI IPOMEKYTOUHOI aTTeCTALNH.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIUTUIMHBI TI0 BUJAM YIeOHBIX 3aHATHN

. O0béM vacoB o ¢popmam
OO6mias Tpy10eMKOCTh H BHJIBI yueOHOW PaOOTHI IO TUCHIUILIMHE, 0GyueHHs
MPOBOJMMEIE B Pa3HBIX opMax 000 300
1 O6mas TpyI0eMKOCTb AUCIUILIHHEI 108 108
2 KonrakTtHas pabota oOydarommxcs ¢ pernoaaBareneM (10 BUAaM 60 14
yueOHBIX 3aHATHUI) (BCEro)
AypauropHas pabora (Bcero): 60 14
B TOM YHCIIE:
JIEKIIAHN 24 6
MPAKTUYECKUE 3aHATHUS, CEMHHAPBI 36 8
MPAKTHKYMBI
J1a00paTOPHEIE pabOTHI
B MHTEPAKTUBHOI hopme
B AJICKTPOHHOH (opme
BueayauropHas pabota (Bcero): 48 90
3 CamocrosTenpHast pabota obyuatomuxcs (Bcero) 48 90
4 TlpomexyTO4Hasl aTTeCTalMA00YydJaroIerocsi- 3ader u O00BEM 3aver 4
4acoB, BBIJICICHHBIH HA MPOMEKYTOUHYIO aTTECTAIUIO:

3. YueOHO-TeMaTH4YeCKHMH IJIAH U CO/iePsKAaHUe AMCUMILIMHBI.

3.1 YuyeOHO-TeMaTHYECKHI IUIAH
Tabnuna 5 - YyeOHo-TeMaTuyeckuil miad ouHoH opmbl 00yueHus

= Ob6mas TpynoeMKOoCTh 3aHATHH (Jac.) Dopmbl
B TPy I0&M 0®0 390 TEKyIIero
B Paznienst 1 TeMbl JTUCITUTIIMHBI KOCTh | AyJHTOpH. AynutopH. KOHTPOJISL ¥
% 10 3aHSITHIM (6ceco |  samsrus CpC |_3amATHs | (b [IPOMEXYTOUHO
= uac.) | mexu. | mpaxr. JIEKII. | IPaKT, i arrecTanuu
2 YCEeBACMOCTU
CemecTp 6
1 CoBpeMeHHbIE HayYHBIE METO/IbI 1 2 15 | TlpakTuueck
MPOTHO3MPOBAHUS OMACHBIX (DAKTOPOB ast pabora

noxapa. OCHOBHBIE MOHSTHUS U
YpPaBHEHUSI WHTETPaIbHON
MAaTeMaTUYECKON MOJIETHN MoXKapa
MIOMEILLIECHUS

18/18 4 6 8

2 I'a3000MeH B TOMEMICHUH U 1 2 15 | TIpakTuueck
Ternopusndeckue (HpyHKIUU as pabora
¢ ymictn, 1818 | 4 | 6 | 8 P
HEOOXOIMMBIE JIJI OITUCAHMS
3aMKHYTOTO MOXKapa




= OO6mas TpyaoeMKoCTh 3aHATHH (4ac.) DopMmbl
B Tpy10&M 0d0O 300 TEKyIIEero
B Pa3gensl U TeMBI OUCHUILINHEI KOCTb | AyJHTOpH. AyIHTOpH. KOHTPOJIS M
% T10 3aHATUSIM (6cezo SAHATHA | pe | SAHATHA | b [TPOMEKYTOUHO
T uac.) | mexi. MpPaKT. JIEKII. | IIPaKT, W aTTeCcTanu
2 yCIIEBAEMOCTH
3 MaTtematrnyeckas IOCTAHOBKA 3a1aun 1 2 15 | TIpakTuueck
0 IMHAMUKE OTIaCHBIX (PaKTOPOB 18/18 | 4 6 8 ast pabora
HAYaIbHOW CTAMH NOXKapa
4 [IporHo3upoBaHue OMacHbIX PaKTOPOB 1 2 15 | TIpakTuueck
Mo’kapa Mpy TYIIEHUH C 18/18 4 6 8 ast pabora
KCIIOJIb30BAHUEM HHTETPAILHOTO
MeToza
5 3oHHAas ~ MareMaTH4ecKas  MOJICINb 1|1 15 | IlpakTudeck
mokapa B IIOMEUICHWH, 4wWcieHHas | 18/17 | 4 6 8 as pabora
peanu3alys 30HHOM MOJAEIH
6 Onpenenenne pacueTHBIX  BEIHYUH 18/17 4 6 8 1 |1 15 | [IpakTHueck
MOYKapHOT'O PUCKA as pabora
[TpomexkyTOUHAst MTOrOBast ATTECTALMUS | 1 3a4er
- 3a4er
HUTOI'O 108 24 36 | 48 |6 8 90
3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Tabnuma 6 — ConepkaHue TUCHUILIHHbI
Ne HanmeHnoBaHue pazaena, TeMbl
ConepxaHue 3aHITHS
n/n JUCHMITINHEI
Cemectp 6
Codepoicanue TeKYyuoHHO20 Kypca
1 CoBpeMeHHbIC HAYYHBIC METOIBI OCHOBHBIC ITOHATHUS] MATEMATHYCSCKON MOJICIH TOXapa
MIPOTHO3UPOBAHUS OMACHBIX (PakTOpoB | momerneHus. Juddepenimanbabie ypaBHEHMs T0XKapa.
noxapa. OCHOBHBIC TIOHSTHUS U
YpaBHEHHS MHTETPabHON
MaTeMaTUYECKON MOoJIeNy moxapa
MTOMEIEHUS
2 I'a3000MeH B IOMEIICHUU U JIOnOJHUTENBHBIE YPABHEHUST HHTETPATbHON
Terodpu3ndeckre GyHKIUH, MaTeMaTHUYECKON MOJIEIH ToXkapa JUIs pacueTa pacXxoioB
HEOOXOIUMBIE JIJISl OTTUCAHHMS YXOJISINX Ta30B M MOCTYIAIOIIETO uepe3 TpoéM BO3IyXa.
3aMKHYTOTO MoXapa YpaBHeHHE HHTETPAIbHON MOJIENN TIOKapa JJIs pacueTa
TETJIOBOTO MOTOKA B OTPAX/ICHHUS U CKOPOCTU BBITOPAHHUSI
TOPIOYUX MaTEPHANIOB.
3 MaremaTrueckas IOCTaHOBKa 3ajladynd | IHTerpanbHas MareMaTH4YecKasi MOJIesib Ha4aJIbHOU
0 JIMHAMHKE OTIACHBIX (DaKTOPOB CTaJIVH.
HAYaITbHOM CTAHH TIOXKapa Pernrenue 3anaun Ge30macHoOi SBaKyanuu JOIeH MpH
noskape.
Pacuer koa¢duurenTa TemIoNoraomeHus (CpeaHero
K03 HLMEeHTa TEIUIONOTEPD) PH ONpPEAEICHUI
KPUTHYECKOH MPOJIOJHKUTENLHOCTD MOXKapa.
4 [IporHosupoBanue onacHbix GakTopoB | [IpHHIIKIIEI TPOrHO3UPOBAHUS OMACHBIX (PAKTOPOB
noJkapa mpH TYIICHUH C ro’kapa.
WCIIOJIb30BAHUEM HHTETPAILHOTO CucremMbl ypaBHEHH, ONUCHIBAIOIINE COCTOSIHUE CPEIIb
MeTo/a [IPH TYIIEHUH MOXKapa.
JloToTHUTENEHBIE YpaBHEHUS, UCIIOB3YEMbIE B
WHTETPAIILHON MOJISIIH MOXKapa.




HaumenoBanue pasaciia, TCMbI

Conepxanue 3aHATHSI

MOYKapHOT'O PUCKa

/1 JTIUCLUIUIAHBI

5 3oHHas  MaremMaTuyeckas  Mojens | [locTaHOBKaA 3a1a4uu 0 30HHOM MOJEJINPOBAHUU.
mokapa B TIOMEIEHUH, 4ucieHHas | KoHBEeKTHBHAs KOJIOHKA.
peanu3anus 30HHOM MOJENH [TpunoTOoI04YHBIHA CIIOM.

6 Omnpenenenne pacueTHbIx BenuuuH | 1.IlojkapHble pUCKH M UX BUIBL

2. Knmaccudukarus 3qaHUA , COOPYXEHHH U OOBEKTOB
3aIUTHI TIO TI0 (DYHKIIMOHAIBHOH IMOKapHOW OIMaCHOCTH.
3.IlocnenoBaTenbHOCTD JIeACTBUN npu OLICHKE
MTO’KapHOTO PUCKA.

4.OCHOBHBIC pACUYCTHBIC BEIIUYUHBI
HCIIOJTb3yEMbIC JUTST OIICHKH
MTO’KapHOTO PUCKA.

5. 4.OcHOBHBIE pacdYeTHBIC BEIMYWHBI W 3aBHCHMOCTH,
WCIIONIb3YEMbIE JUIS OICHKH COLMAIBHOTO MOXKAPHOTO
puCKa.

n 3aBHUCHUMOCTH,
UHAUBUAYAJIBHOT'O

Codepoicanue npaxmuieckux 3aHamui

CoBpeMeHHbIE HAyYHBIE METO/IBI
MPOTHO3MPOBAHUS OMACHBIX (DaKTOPOB
mokapa. OCHOBHEBIE TOHATHS U
YpaBHEHUSI MHTETrpanbHOU
MaTeMaTUYECKON MOJIENU MoXkapa
IIOMEIICHUA

1. Jonyuenus HUHTErpajJbHOTO
TEPMOAMHAMUYECKOTO aHAJIN3a MoXKapa.
2.CpenHeo0bpeMHas TUIOTHOCTh TA30BOU CPEIBL.
3.CpenneobbeMHas mapuaibHas INIOTHOCTb.
4.CpenneoObemHast (yaenbHast) BHyTPEHHSIST SJHEPTHSL.
S.JJbIM u® ero BIMAHME HAa TEPMOAUHAMHYECKHUE
[IapaMeTpPsl CPEAbI.

MCTOJa

I'a3000MeH B ITOMEILIEHNH U
Terogu3nyeckue GyHKIUH,
HEO0OXOAMMBIE JUISI OITUCAHUS
3aMKHYTOTO MOKapa

1.I'a3000M€H B MOMEIIECHUH.

2.Pacnipenenenuit 1aBieHuil 1o BBICOTE.
3.I110CKOCTh PaBHBIX ABJICHUH U PEXKUMBI paOOTHI
npoema.

4.PacnipesenieHue nepenaaos JaBJICHHA O BBICOTE
TOMEIICHUH.

5. @opmysl I pacyeTa pacxo/ia rasa u Bo3ayxa,
BBIOPAChIBAEMOT0 4epe3 NPsIMOYTOJIBHBIH TIPOEM.
6. Biiusinue BeTpa Ha Ta3000MeEH.

7.OMIMpPUYECKHe ¥ Oy MIIMPUIECKHE METOJBI pacuera
TETJIOBOTO ITOTOKA B OTPaXKICHUSL.

8.MeTo/bI pacueTa CKOPOCTH BBITOPAHHUS TOPIOYHX
MaTepHaJiOB U CKOPOCTH TEILIOBBLICIICHUSI.

Marematruyeckas MoCTaHOBKA 3aJ1auu
0 TUHAMHKE OMIACHBIX (DAKTOPOB
HayaJIbHOW CTaJIMM MOXKapa

1.IlocTaHoBKa 3a1a4u U €€ peLIeHueE.

2. Pemenne ypaBHeHus GanaHca SHEPTHH.

3. Pemenne ypaBHeHUsI OallaHca KUCIOPOA.

4. Pemenne ypaBHeHus OajlaHCa TOKCHYHOTO Ta3a.

5. Pemienue ypaBHEHHs IUIOTHOCTH JbIMa.

6. Pacu€r kpuTHUeCKO# MPOIOIHKUTEILHOCTH MOXKapa.
7. Pacy€t KpUTHUYECKUX 3HAYCHUN CPETHUX MapaMeTpoB
COCTOSIHUSI Cpeibl B IOMELICHUH.

8.0npenenenue cpeaHero Ko3QQPHUIMEHTa TeIIONOTEPh
IIpY KpYrOBOM pa3BUTHH MOKapa.

9. Onpenenenue cpeaHero Ko UIreHTa TeMI0NoTeph
[IPY JINHEHHOM Pa3BUTHH I0Kapa.

10. Onpenenenue cpeaHero kodhHUIMEHTa TEIUIONOTEPh
[PU TOPEHHUH YKUIKOCTH B IOMEIICHHH.

[Iporno3upoBanue onacHbIX (HaKTOPOB
Mo’kapa Mpy TYIIEHUH C
WCTIOJIb30BAaHNUEM HHTETPAITEHOTO
MeToJ1a

1.IIporno3upoBanue onacHbIX (PaKTOPOB MOXKAPA.
2. OCHOBHBIE U JIOTIONTHUTENIbHBIE YPaBHEHUS,
OIMCHIBAIOIINE COCTOSIHUE CPEJIbI TIPU TYIICHUHU TI0XKapa.

30HHas MareéMaTudccKasa
ImoXKapa B IIOMCHICHUH,

MOJEIb
YHUCIICHHAS

1.3agaua 0 30HHOM MOJEIUPOBAHUMU.
2.Pacuer moneit Temmeparyp U CKOpocTei B

7




No Haunmenoanue pazaena, TeMbl

Conepxanue 3aHATHSI
/1 JTIUCLUIUIAHBI

peanu3anns 30HHOH MOJENN KOHBEKTHBHOH KOJIOHKE.
3.30HHas MOJENb KaK YacTHBIN cay4ail HHTerpaqbHON
MOJEJIH JUIsl IPUIIOTOJIOYHOTO CJIOSL.

Omnpenenenne pacdeTHHIX BenwurH | 1. AHanmM3 mo>kapHOW OMacHOCTH 3MaHUNA U COOPYKEHHI.
TTOKapHOTO PUCKa 2.0npenencHue 9acTOTH Peali3aIii OIMACHBIX
CUTYyaLUM.

3.IToctpoenue moneit onacHbIX (HaKTOPOB MOXKApa AJIs
Pa3TMYHBIX CIIEHAPHEB €r0 Pa3BUTHAL

4.0O11eHKa MOCIIEICTBUN BO3/ICHCTBUS OMACHBIX (PaKTOPOB
Mo’Kapa Ha JIFOJICH JUTsl pa3IMYHbIX CIICHAPUEB €ro
pa3BUTHSL.

5.MeToauKky OLleHKH WHAWBUIYaIHHOTO U COITHAEHOTO
MTO’KapHOTO PUCKA.

HpOMe)KyTO‘IHaH aTTeCTanus - 3a4€T

4 Tlopsizok OleHMBAHUSI YyCIEeBAeMOCTH M CcHOPMHUPOBAHHOCTH
KOMHeTeHIIl/Iﬁ oﬁyqalomerom B TeKy]_l_leﬁ H HpOMe)I(yTOqHOﬁ arTrecranuu.

JInst  IIOJNIOKUTENBHOM ~ OLCHKM IO PE3yJbTaraM  OCBOCHMS  JHUCLHILIMHBI
o0yuaroieMycssHeo0X0AMMO BBIIIOJIHUTh BCE YCTaHOBJIEHHBIE BHUJIbI yueOHOH paboThl. OueHka
pe3yIbTaToOB pabOTHI 00yUaronierocs B 6amiax (1o BUaaM) IpuBeIeHa B Tabauie 7.

Tabmuna 7 - bBamnpHO-pedTHHroBass OLEHKAa pe3yjbTaToB Y4YeOHOH  padoThI
oOyuaromuxcs no sugam(bPC)
VYuebHas padbora |Cymma  |Bumsl v pe3ynbTaThl OueHka B aTTecTaluu Bbannst
(BUIBI) OayioB  |y4eOHOM paboThI (17 Henmenp)
Texymias yuebnas (80 JIeKIIMOHHBIE 3aHATHS 1 0aaya mocemeHue 1 JEKIMOHHOTO 3-12
pabota B cemecTpe (KOHCTIEKT) 3aHATHUAL
(ITocemenue (12 3andaTuii)
3aHATHH 110 [paktuyeckue 3ansatuss |1 6ana - moceuieHre 1 MpakTHYECKOTO 18 - 36
PacIMCaHUIO U (paboTa Ha MPaKTHYECKOM |3aHSATHSI U BBINOJIHEHUE paboThl Ha 51-65%
BBIIIOJIHEHUE 3aHATHH) 2 6aaua — nocenienne 1 3aHATHS U
3aJIaHuH) (18 3anarwuii). CYIIIeCTBEHHBII BKJIAJ] HA 3aHATHU B paboTy

BCEH TPYIIIbI, CAMOCTOSITENBHOCTD U
BEITIOJTHEHNE paboTsl Ha §5,1-100%

Konrtponsueie padotsr  |3a oxny JIP:

(OTYET O BBITOJIHEHUN 5 6ans0B (MOpPOTOBOE 3HAUCHUE) 20-32

KOHTPOJBHOH paboThI) 7 6ana0B

(4 paboTsl) 8 6aa10B (MakCHUMaIbHOE 3HAYCHHE)
HToro mo Tekymei padore B ceMecTpe 41-80 6a10B
ITpomexytounas |20 Teoperudeckuii Bompoc. |5 6a/i10B (IOPOroBoe 3HAYECHUE) 5-10
aTTecTanus 10 6a110B (MaKCHMaJIbHOE 3HAYCHHE)
(3auer) IIpaktudeckoe 3amanue |5 6a/J10B (IOPOrOBOE 3HAUCHUE) 5-10

10 6an110B (MakcUMaIbHOE 3HAUCHHE)

HTOro no npomMexyTo4yHoii arrecTaunu (3a4erty) 10-20 6ana0B

CymmapHast oneHka no gucuumianie/ CymMa 6ajuioB TEKYIIEH U IPOMEXYTOUYHOH aTTeCTalluu 51-1006.




SMarepua/jibHO-TEXHUYECKOE, MPOrPaMMHOEe M Y4eOHO-MeTOAUu4YecKoe
o0ecneyeHre JUCHMIIUHBI.
5.1 YueOnasi iuTeparypa

OcHoBHasi yueOHasi IuTepaTypa

1. [Iporno3upoBanue onacHbIX (GaKTOPOB MOXKapa : yueOHoe mocoodwue : [16+] / aBT.-cocT.
I.A. becniepctos, E.A. [lonosa ; KemepoBckuii rocynapcTBeHHbIN yHUBEpcUTET. — Kemeposo :
KemepoBckuii rocynapcrBeHnblid yauepcutet, 2019. — 107 c. : ui., cxem. — Pexxum goctyna: mmo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=574115 (nara obpareHus:
05.02.2020). — bubmwmorp. B kH. — ISBN 978-5-8353-2368-5. — TeKcT : 271€KTPOHHBIIA.

2. NBanos, 0. U. TToxxapHas 6€3011aCHOCTh TEXHOJIIOTHYECKUX MporeccoB. OneHka
MOKapHBIX PUCKOB Ha OMACHBIX MPOU3BOACTBEHHBIX 00BeKTax : yueOHoe nocodue / 10. 1.
WBanos, T. A. Tymanosa, /[. A. becnepctoB. — Kemeposo : KemI'Y, 2017. — 144 c. — ISBN
979-5-89289-104-1. // Jlans : anekTpoHHO-OMOMMOTEUHAs cuctema. — URL:
https://e.lanbook.com/book/103918 (nara oopamienus: 05.02.2020). —— TekcT : AIEKTPOHHBIN

JlonoiHuTEIbHAS Y4eOHasi IUTepaTypa

1.IlporHo3upoBaHue OMacHBIX (PAKTOPOB IMOXKapa: OMPEACICHHUE PACYCTHBIX BEIUYHH
MOKapHOTr'0 pHCKa OOIIECTBEHHBIX 3aHUN U coopykeHul : yueOHoe mocobue / FO. WM. VBaHoB,
. A. becriepctoB, A. C. MamonTos, E. U. Ctabposckas. — Kemeposo : Kem['V, 2013. — 122
c. — ISBN 978-5-89289-734-1 // Jlanb : snexTpoHHO-OMONMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/45636 (mata oopamierus: 05.02.2020). - TekcT : 37K TPOHHBIHA.

2.Kanenun, B.O. OneHka OrHECTOMKOCTH CTPOUTEIBHBIX KOHCTpYKIHH. TemioBbie
IPOIIECCHI MTPH OTHEBOM BO3/CHCTBUU : ydeOHO-MeToamueckoe nocobue / [B. O. Kaneaun, Bi.
O. Kanenun, H. }0. Cunopenko] ; HOU KemI'V, Kadenpa texHochepHoil 6e3omacHOCTH. -
Hogoky3nuenk : PO HOU KemI'Y, 2013. - 52 c. - Ha o0moxxke aBTop He ykazaH. — TeKkcr :
HEIMOCPEICTBEHHBIN.

5.2 MarepuajbHO-TEXHHYECKOEe W  TPOrpaMMHOe olOecrevyeHue

AUCIUIIJINHBI.
VY4eOHble 3aHATHS 110 AUCHUIUIMHE MPOBOAATCS B yueOHbIX ayautopusix HOU KemI'V:

508 JlaGopaTopusi KOMNBIOTEPHOT0 MoaeaupoBanus. YueOHas | 654079, KemepoBckas obnactb, T.
ayIuTopus (MyJIbTUMEANNHAS) [Tl IPOBEACHUS: HoBoky3Henk, np-xkt Mertamunypros,
- 3aHSITHH JICKIIMOHHOTO THIIA, n. 19

- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA,

- JUIA TPYIIIOBBIX 1 UHAWBUAYAJIbHBIX KOHCy.]'IBTaHHﬁ,

- TEKYIIETro KOHTPOJISI ¥ TPOMEKYTOUHOH aTTecTarun/
Cneunuaan3upopannass (yuyeOHasi) MeOesib: JOCKa MeJoOBas,
kadeapa, CTOJNBI, CTYJIbS,

OOopynoBaHue [Jisi Tpe3eHTAMM Y4eOHOro MaTepHaJja:
KOMITBIOTED IPENoAaBaTelis, IPOEKTOP, IKpaH, 18 KOMIBIOTEPOB
HUcnoan3zyemoe mporpammuoe obecneyenue: MSWindows
(MicrosoftimaginePremium 3 year mo CyGIHIEH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.),
SAnnexc.bpaysep (oredecTBeHHOE CBOOOIHO pPacIpOCTpaHsIEMOE
I10), Firefox 14 (cBoGommuo pacmpoctpansiemoe I10), Opera 12
(cBobommo  pacmpoctpansiemoe  I10),LibreOffice  (cBob6ommo



https://biblioclub.ru/index.php?page=book&id=574115
https://e.lanbook.com/book/103918
https://e.lanbook.com/book/45636

pacmpocTpaHsieMoe [10), FoxitReader (cBOOOAHO
pacmpoctpansemoe I10), MathCad (JIumensus Ne9A1487712),
MicrosoftSQLServer 2008 (MicrosoftimaginePremium 3 year mo
cyonuuensuonnomy gorosopy Ne 1212/KMP ot 12.12.2018 r. go
12.12.2021 r.), MicrosoftVisualStudio (MicrosoftimaginePremium
3 year mo cyOnumeHsuonHomy jgoroBopy Ne 1212/KMPor
12.12.2018 r. mo 12.12.2021 r1.), Cpema CTaTUCTHYCCKUX
Bbruncienud Rv.4.0.2 (cBobomHo pacnpoctpansemoe 110).
HurepHeT ¢ o0ecneyenueM gocryna B JUOC

5.3  CoBpemeHnHble  npodeccMoHAIbHbIE  0a3bl  JAHHBIX H
nH(pOpMANIMOHHbIE CTPABOYHbIE CHCTEMBI.

IMepeuvens CIIB u UCC no nucuuniimHe

1.Madpopmanmonnas cucrema «OOMIEPOCCHICKUIT MaTEeMAaTUYECKHH MOPTAI»,PeKUM JIOCTYTIa
‘http://www.mathnet.ru/

2. MudpopmanoHHass  CUCTEeMa«DKCIOHEHTa» - [EHTP HHXCHEPHBIX  TCXHOJOTHH W
MOJICTTMPOBAHMS, PeXKHUM JtocTyma :http://www.exponenta.ru

3.baza mammbix Science Direct (6omee 1500 sxypHamoB wm3nmarenbctBa Elsevier, cpenmn HuX
U3JJaHKS IO MaTeMaTHKe B HHPOPMATHKE),pexkuM JocTyna : hitps://www.sciencedirect.com/

4 UupopmarmonHass cuctema «EauHOe OKHO JocTynma K HHGOPMAIMOHHBIM pecypcamy»
http://window.edu.ru/catalog/

5.ba3bl JaHHBIX ¥ aHATUTHYECKUE MyOIUKAIIMK Ha TIOpTaliec « Y HHBEPCUTETCKAs
uHpopMannoHHas cucrema Poccus», pexxum nocryma: https://uisrussia.msu.ru/

6 UHble cBeeHNns U (WJIH) MATEPUHAJIBI.

6.1.IlpuMepHbIe TeMBbI MUCbMEHHBIX Y4€OHBIX PadoT
ITnceMeHnbIE pa6OTI>I HE IPEAYCMOTPCHBI

6.2. IlpumepHble BONpoOCHI M 3aJaHus / 3aJa4d JIs NMPOMEKYTOYHOI
arrecTanuu
Ilpumepnvie 6onpocul Kk 3auemy

1.OnacHbie (hakTOphI OKApA.

2.B3auMocBs3b cpeIHe0OBEMHOM U CPeTHEMACCOBOM TeMIepaTyp.
3.dpiMo00Opa3yroras CmocoOHOCTh TOPIOYEro MaTepuaa, onpeaeneHue, Gopmyra.
4.0nTryeckoe KOITUYECTBO JbIMa, OnpeeneHue, GopMyia.

5.0OCHOBHBIE JONMYIIEHU HHTErPAIBHOM MAaTEMATHYECKOM MOJIEH MTOXkKapa B MOMEIICHUH.
6.IToHMmkeHHas: KOHIIEHTpAIUs KUCIOPO/a, KaK OMacHbIi (pakTop moxapa.
7.IpenensHo nomnyctumble 3HaueHust ODII, puznyeckuit cMbICI.

8.CoBpeMeHHbIe Hay4YHble MeTO/Ibl TporHo3upoBanus ODII.

9.CpennemaccoBas TemMreparypa, onpezeienne, popmyna.

10.CpenneobbeMHas (yaenbHas) BHyTPEHHSS SJHEPTUs, onpeieNieHue, popmyra.
11.CpenneobbemMHas onTuyeckas INIOTHOCTH JIbIMA, OTIpe/ieieHue, popMyia.
12.CpenneobbeMHas TUIOTHOCTH (KOHIIGHTpAIlHs) JbIMa, onlpeieneHue, Gopmyna.
13.CpenneobbeMHast TUIOTHOCTH Ta30BOM Cpeibl, onpeneneHue, hopmyra.
14.CpenneobbeMHas Temreparypa, onpenenenue, hopMmyia.

15.CymHocTs u npossieHue BTopuaHbix OPII.

16.Cy1HOCTh MHTETPATIBLHON MaTEMaTHYECKON MOJIETH TI0Kapa B TOMEIICHUH.
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17.TepmoiHAMHUECKUE BETMUMHBI, OMTMCHIBAIOIINE T'a30BYIO CPEely B TOMEIICHUU.
18.Tokcuunbie mpoayKThl ropeHus kak OdDII.

19.®opmynupoBKa 3aKOHA pacTpeieieHUs Hapy>KHBIX JIABICHUH 110 BHICOTE (AaHATUTHYECKAS

3aI1MCh).

20.ITepenan naBieHui.

21.ITnockocth paBHbIX aaBinenuii (ITP/1), onpenencHue.

22.PackpbITh OCOOCHHOCTH PEKUMOB PabOTHI TPOEMOB.

23.YpaBHeHue OayaHca KUCIOPO/1a Ha BHYTPEHHEM TT0Kape.

24.YpaBHEHHE MaTepUAIBHOTO OallaHCa Ha BHYTPEHHEM TI0XkKape.

25.YpaBHeHUE NPOAYKTOB TOPEHUS HA BHYTPEHHEM IOXKape.

26.YpaBHEHHE SHEPTUH BHYTPEHHETO MOXKapa.

27.®opmyna Ui OnpesielIeH s pacxoja ra3a uepes npsiMoyTroJIbHbBIN IpoeM, GU3ndecKHii

CMBICJI, BXOJIAIIHNE B HEEC BEITMUNHBIL.

28.Dopmyna Ui onpeieseHHs] CKOPOCTH Tra3a, PU3NUYECKHUl CMBICIT, BXOSIINE B HEE BEJIMYUHBI.
29.DopMyIHpPOBKA 3aKOHA PAaCIpeACTICHUS BHYTPEHHUX JABICHUH 110 BHICOTE MIOMEIICHHS
(aHayMTHYECKAs 3aINCh).

30.CymuHocTs muddepeHuanbHoro Meroaa nporaosuposanus ODII, ero nHbpopMaTUBHOCTH U
00JacTh MPAKTUYECKOTO UCIIOJIb30BAHUS.

31.IIpoeMHOCTB, ONIpEACTICHHE U BETUYMHBI, €€ OIMCHIBAIOIIHE.

32.0npenenenre Macchl BRITOPEBILIETO MaTepraia B 3aBUCUMOCTH OT (DOPMBI pa3BUTHS MOXKapa
Y OT BHJIA TIOKAPHOM HArpy3KHU.

33.HauanbHble ycnoBus Mpu MOCTaHOBKE 3a1aun 0 fuHaMuku O®DI] HauanbHOU cTaauu moxapa.
34 Moaudukanus 6a30BOi MaTEMaTHYECKOW MOJIENHN JJIsl yUeTa BIUSHUS 00bEMHOTO T'a30BOTO
TYIICHUS.

35.Kpurudeckast Ipo10KUTEIBHOCTD MOKapa M0 YCIOBUIO JOCTHKEHHS TEMIIEPATypOi B
MOMEILEHUU MPEENIbHO TOMYCTUMOTO 3HAUYCHUSI.

36.KoadduiueHT TerionoTeps, OnpeaeacHue, CiocoO0bl IPUMEHEHHS.

37.3HaueHus BBOJUMBIX apamMeTpoB A, B u n.

38./lomonHUTENTFHOE YpaBHEHNE OaaHca, YIUTHIBAIOIIEE BIMSHIE 00BEMHOTO TYIICHHS Ta30M.
39.BiusHue KOHIEHTpAlMK OTHETYIIAIIEr0 BEIEeCTBA HA CKOPOCTh BHITOPAHUSI.

40.0065acTh MPaKTHYECKOTO MPUMEHEHUS 30HHBIX MOJICTICH IT0KapOB.

41.B3auMOCBs3b MEX/ly 30HaMH I0’Kapa U U3MEHEHHEM UX Pa3MEPOB B T€UEHHE BPEMEHHU.

42 Martematndeckas OCTaHOBKA 3a/1aud O JMHAMHUKE OMACHBIX ()aKTOPOB MOXKapa B
IIPUIIOTOJIOYHOM 30HE.

43 Moaudukanust 6a30BOM HHTErpaTbHON Moenu Jutst onpeneneaus ODIT o 3oHam.
44.0O0nacTh NPaKTUUECKOTO MPUMEHEHHSI 30HHBIX MOJIeIeH 0KapoB.

45.0mpenenenue MOTOKOB MAacChl M3 KOHBEKTHBHOM KOJIOHKH B TIPUTIOTOJIOYHBIHN CJION HA OCHOBE
TEOpHH CBOOOIHOM TypOyJIEeHTHON KOHBEKTUBHOW CTPYH.

46.Kaxue 3manust otHocsTCs K kiaccam @ 3.1, @ 4.2 GpyHKIMOHAIBHOM MOYKapHOW OTTACHOCTH?
47 Kakue OCHOBaHUS JUIsl ONpeeTIeHNs PACUETHBIX BETMYMH MOXKApHOTO prUcKa?

48.]laiiTe onpeelieHUE W SIUHUILY U3MEpPEHUS TTapameTpa toJr.

49.Kakue npeanocbuIKi MOJI0XKEHBI B OCHOBY BBIOOpa KOHKPETHON MOJIENTN pacueTa BpeMEHU
OJIOKMpOBaHUA MyTeH 3BaKyaruu?

50.Yto HE0OXOAMMO ClIeNIaTh MPH HECOOTBETCTBUU HHIMBHUIYATLHOTO TIOKAPHOTO PHUCKa
HOpPMaTHBHOMY 3HaUYEHUIO?

IpumepHule npakmuyeckue 3a0aHus

OnpenenuTh BETMUYMHY TMOTEHIMATFHOTO TMOXKAPHOTO pHCKA B MOMEIIEHHAX
OIHOPTQXHOM  KOHTPOJUIEPDHOHW Yy  YIPABIEHMH TEXHOJOTMYECKMMHM MpOIECCAaMH  Ha
TIPOHM3BOJICTBE. B paccMaTpUBaeMOM 3J[aHAN PaCIIONIOXKEHBI TIOMeIeHne
KOHTpOJIepHOH Tomansio  S= 45 M? (7x5,0M); kopumop S= 20 Mm%  Tambyp S=

11



4,5 m? (1,5x3,0 M). Bricora nomemmenuit H=5,0 m. IllupuHa IBEpHBIX IPOEMOB COCTABISET a =
1,0 m, a ux Beicota B= 2,0 M B KOHTpoOJIIIEpHOW B TeUeHHE pabodero MHS HAXOIUTCS OIUH
YeJI0BeK (orepaTop).

CocraBurenb (n): Bsukuus E.A., KaHJ. TEXH. HayK, JOIICHT

(pamunusn, unuyuanet u dondcnocms npenooasamens (ei))
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