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1 eap TUCHUTIHHBI.
B pe3ynbrare ocCBOCHHS TUCHUILIMHBI Y 00y4Yaromerocs TOJDKHBI ObITh C(OPMHPOBAHBI

KOMIIETCHIIMH OCHOBHOH MpodeccnoHabHON 00pa3oBaTenbHON MPOTPaMMBI aKaJeMHUYECKOTO
6akanaBpuata(nanee - OITOII): ITK-3, I1K-23.

CO,I[Cp}KaHI/IC KOMIIETEHIIMHA KaK IIaHUPYEMBIX PE3YJIbTAaTOB O6y‘leHI/I$I IO JUCHHMIIIIMHE

cM. Tabimmuel 1 u 2.

1.1 ®opmupyemble KOMNETEHIIUN
Tabmuna 1 - GopMupyemMbie TUCITUTUIMHON KOMITETEHITUU

HanmenoBanme BuUaa

Hanmenopanue KaTeropuun

KOIL 1 Ha3BaHHWEC KOMIICTCHIIMH

KOMITCTCHITHH (TpyTIIIBI) KOMIIETEHITHI

(vHugepcanvHas,

obwenpogpeccuonanvhas,

npogheccuonanvras)

npodeccuoHanbHas MIPOEKTHO- ITK-3 Crioco6HOCTh OLEHUBATH PUCK U
KOHCTPYKTOPCKasI OIPEAEIATh MEPHI [0 00eCeUeHHI0 6E30I1aCHOCTH

pa3pabaThIBacMON TEXHUKH

npoeccuoHaIbHAS Hay4YHO- ITK-23 CriocoGHOCTD MCTONB30BATH 32KOHBI 1

HCCIIEN0BATENLCKAS METO/IBI MATEMATHKH, €CTECTBEHHBIX,

TYMaHUTApHBIX U 3KOHOMUYECKHUX HAyK IIpU
penieHnn npodeccHoHANBHBIX 33/1a4

1.2 UHAuKATOPHI 10CTHKEHUSI KOMIIETeHIUii
Tabnuna 2 — UHaukaTopsl JOCTHKEHUS] KOMIETEHIUH, GopMuUpyemMble JUCIUILTUHON

Kon u na3sBanue

JeckpunTopbl KOMIETCHLIUN

JycuuniuHel 1 IpakTHKH, GOPMHUPYIOLIHNE

KOMIIETEHITNHI komnerennuio OITOIT
I1K-3 3HATD: b1.5.24 Menuko-01oI0riyecKrue OCHOBEI
CHOCO6HOCTL -MCTOJUKY OIIPECACICHUA PACYCTHBIX 6e3OHaCHOCTI/I

OLICHUBATH PUCK U
OTIPEETISITh MEPhI
110 00EeCIIEUeHUTIO

BEJIMYHUH MTOYKAPHOT'O PUCKA HA
MPOU3BOJICTBCHHBIX 00BEKTaX
(B TEXHUYECKUX CUCTEMaX) U

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

0e30acHOCTH CIIOCOOBI €r0 CHHUKEHUS. o
paspaGaThisaeMoii VMeTh: B o0nactu TexHocepHoii Oe30MmacHOCTH
TOXHUKH ~IPHMEHSTH METOMHKY OMpeIeNeH s EI.B.I[B.OS.OI MopeaupoBaHnue 0nacHbIX
ACYETHEIX BEIHIHH HOKADHOLO AKTOPOB MO0Kapa B TEXHHYECKHX CHCTEMAaX
gncxa Ha HpOI/ISBO,I[CTBeHHEIX b1 BHBOSOZ MOHCHHPOB&HI/IC HOCHGI[CTBI/Iﬁ
00beKTax (B TEXHUYECKHMX CUCTEMAX) | TEXHOTEHHBIX aBapui
1 CIIOCOOBI €r0 CHHIKCHHUSL. b1.B./IB.07.01 Cucrema ynpaBieHus
Baaners: poQeCCHOHATLHBIME PUCKAME
-HaBbIKaMI ONPCACIICHIS pacuCTHRIX | B B J[B.07.02 YnpaBieHne MpOMbIIUICHHON
BCJIMYUH IMOKAPHOTO pUCKa Ha 6e3OHaCHOCTBIO
NPOH3BO/ICTBEHHEIX 00T,EKTaX Bb2.B.02(IT)[Ipon3BoacTBeHHAs MPAKTHKA.
(B TEXHUYECKHUX CHCTEMaX) U €TO TeXHONOrHIeCKA IPAKTHES
CHIDRCHIT. b2.B.05(I1n) . [Ipon3BoacTBEHHAs TpaKTHKA.
IIpenaumomHas npakTHKa
b3.5.01(/]) 3amuTa BRITYCKHON
KBaJM(PHUKALMOHHON paboThI , BKIIOYAst
MPOIEYPY K 3aIUTE U MPOIETyPY 3aIUTHI
[1K-23 . 3HATD: b1.b.18 Opranu3arus Hay4HO-
Cnoco6HOCTh -~OCHOBHBIC MaTCMAaTHYCCKUC MOJCIINU I/ICCJ‘[CI[OBE],TCJ'[BCKOI?I JCATCIIBHOCTHU
HCIOIb30BaTh TI03KapoB. b1.B.03 IlnanupoBaHue U OpraHu3anus
3aKOHBI M METOZLBI Ymern: JKCIIepUMEHTa B chepe 0e301acHOCTH
MaTr€MaTuKu, -ONpeaciIiaAThb 00J1acTh MMpaKTU4YECKOro B1 .B.I[B.OS.O] MOZ]e.HHpOBaHI/le ONMACHBIX
€CTCCTBCHHEIX, HpI/IMCH?HI/IH MaTEMaTU4YCCKUX q)aKTOpOB HO)Kapa B TeXHHYECKHX CHCTeMAaX
[YMATITAPHBIX 1 MOACICH HOAKApOB, HIPIMEHATS b1.B./J1B.05.02 MonenupoBaHue OCIIEACTBUI
OKOHOMHYCCKHX 3aKOHBI U METO/IbI IJI OTIPEACIICHUA o
HAayK IpU pEeLIEHUU OTIacHBIX (haKTOPOB MOXKapa. TCXHOTCHHBIX aBapui
HpO(hECCHOHAIBHBI Buasers: b1.B.JIB.06.01 Pa3zpaboTtka pa3znenos




Kon u Ha3BaHue
KOMIIETEHILINT

I[eCKpI/IHTOpBI KOMHeTeHL{I/Iﬁ

JIMCIIMIUTUHBI ¥ IPaKTUKU, POPMHUPYIOIIHE
xomnerennuo OITOIT

X 3aga4 -METOJaMH MaTEMaTHICCKOTO

OTracHBIX (haKTOPOB TMOXKapa.

MOZCIUPOBAHUA, METOAaMU OLICHKA

NPON3BOJCTBEHHON 0€30MaCHOCTH B IIPOSKTAX
b1.B.JIB.06.02 UccnenoBanue KOMITIEKCHOM
0e30macHOCTH YelloBeKa B TEXHOC]epe
b2.B.04(IT) IIpon3BoacTBEHHAS TIPAKTHKA.
Hayuno-nccnenoBaTenbckas paboTta
Bb2.B.05(I1n) . IlponsBoacTBeHHAS IPAKTHKA.
[IpeanunioMHas mpakTUKa

b3.b.01(/]) 3amuTa BRITyCKHOM
KBaJM(PUKAMOHHON paboThl , BKIIOYAs
NPOLEAYPY K 3alIUTE U MPOLEAYPY 3aIIUThHI

2 O0bEM U TPYIOEMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMBbI IPOMEKYTOUHON ATTECTALUH.

Tabmuna 4 — O6beM U TPYAOEMKOCTh AUCHUIUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

O0béM vacoB o ¢popmam
OO0mas TpyT0eMKOCTh ¥ BHJBI yU€OHOH paOOTHI MO JUCIHUILINHE, 00yueHust
MPOBOJIMMBIC B pa3HbIX Gopmax
000 300
1 O0mas TpyI0eMKOCTh JIUCITUTUINHBI 108 108
2 KonrakrtHas pabota oOydarommxcs ¢ pernoaaBareneM (10 BUAAM 68 14
y4eOHBIX 3aHATHIA) (BCETO)
AynuropHas pabora (Bcero): 68 14
B TOM YHCJIC:
JIEKIIAU 28 6
MTPAKTUYECKUE 3aHATHI, CEMUHAPHI 40 8
HPAKTHKYMBI
J1a00paToOpHbIC PadOTHI
B MHTEPAKTUBHOH hopme
B AJICKTPOHHOH opme
Breayaurophnas pabora (Bcero): 40 90
3 CamocrosTenpHast pabora odyuatomuxcs (Bcero) 40 90
4 TlpomexxyTouHas aTTeCTAlUSAO0YyYalOUIEroCs- 3a4eT W O0BEM 3ayer 4
4acOB, BBIJICJICHHBIN HA MPOMEKYTOYHYIO aTTECTAIHIO:

3. YueOHO-TeMaTH4YeCKHMH IVIAH U CO/ieP/KAHUe NUCUMILIUHBI.

3.1 YuyeOHO-TEMATHYECKUH MJIAH

Tabnuua 5 - Yue6HO-TeMaTHuecKui mi1aH 04Hoi (hopMbl 00yUeHHS

E Oo6mas TpymoeMKoCTh 3aHsATHIA (Jac.) Dopmel
= TPYI0EM 0]0)0) 300 TEKYILLETO
% Paszgensl u TeMBI JUCHUIUIMHBI KOCTh [ Ayaurtop. AYIUTODH. KOHTPOJISL U
X 110 3aHSATUSIM (scezo 3aHATUA CPC |_33HATHA | ~pc HPOMe”(YTO"HO
o uac.) | pexu. | mpaxr. JIEKIL. | IPAKT, H aTTecTann
= YCIIEBAEMOCTH
CemecTp 6
1 CoBpeMeHHbIE Hay4YHBIE METOIBI 1 2 15 | IIpakTuueck
MPOTHO3UPOBAHUSI OMMACHBIX (PaKTOPOB as pabora
noxkapa. OCHOBHBIE TOHATHA 1 16/18 4 6 6
YpaBHEHUSI WHTETPaIbHOM
MaTeMaTHYEeCKOH MOJIENH ToXKapa
TIOMEIICHUS
2 I'a3000MeH B IOMEIIEHNH 1 2 15 | Ipaktudeck
Temnoduznyeckne QyHKIIH, 16/18 4 6 6 as pabora
HEO0XOIUMBIE JJIsl OTUCAHUS




= Oo6mas TpymoeMKocTb 3aHsATHI (Yac.) DopMbl
B TPYyIOEM ODPO 300 TEKYLLEro
% Pa3zpgenbl u TeMBl JUCHUILIMHBI KOCTb |~ AynutopH. AYZHTOPH. KOHTpOJISL U
= 0 3aHATHUAM (scezo 3aHSTUS CpC | 3amitus | ~pe [IPOMEKYTOIHO
= ac.) | pexw. | mpar. JIEKII. | IPAKT. 1 arrecTalun
P yCIIeBaEMOCTH
3aMKHYTOTO MOXapa
3 MatemaTHiueckas OCTAaHOBKA 3a/1a41 1 2 15 | IIpakTuueck
0 TMHAMUKE OMAaCHBIX (DaKTOPOB 20/18 | 4 8 8 as pabora
HayaJIbHOW CTaJIUM MoXKapa
4 [IporHo3upoBaHue OMacHbIX (PaKTOPOB 1 2 15 | IIpaktuyeck
noxkapa MpH TYLICHUH C 1608 | 2 6 6 as pabora
WCIIOJIb30BaHUEM HHTETPaJIbHOTO
MeToa
5 30HHAasE ~ MaTeMaTH4ecKas  MOJCNb 1 |1 15 | IIpakTudeck
noxapa B IIOMEIICHWH, 4HciIeHHas | 18/17 6 6 6 as pabora
peanuzanysg 30HHOW Moaenu
6 OnpeneneHne pacyeTHBIX  BEITHYUH 9917 6 8 8 1 |1 15 | IIpaxTmueck
MOYKAPHOTO PUCKA as pabora
IIpoMeKyTOYHAs HTOTOBAs aTTeCTallks | /4 3a4er
- 3a9eT
NUTOI'O 108 28 40 | 40 | 6 8 90

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabnuna 6 — ConepkaHue TUCIUTUIMHBI

Ne HanmeHnoBaHue pazaena, TeMbl
ConepxaHue 3aHsITHS
/11 JTUCIIATUINHBL
CemecTp 6
Codepotcanue n1eKyuoHHo20 Kypca
1 CoBpeMeHHBIC HAYYHBIE METOIBI OCHOBHbIE OHATHS MaTEMaTHYECKON MOJIEIH MoKapa
MIPOrHO3UPOBAHUS OMACHBIX (PakTOpPoB | momenieHus. Juddepenimanbabie ypaBHEHMs TOXKapa.
nokapa. OCHOBHBIE TIOHSTHUS U
YPAaBHEHUS] MHTETPAIBHON
MaTeMaTUYECKON MOJIeNn Moxapa
MIOMEIIEHUS
2 I'a3000MeH B IOMELIEHUHU U JlononaHuTeNbHBIE YPAaBHEHUSI HHTET PabHON
Teriopu3ndeckne GyHKIUH, MaTeMaTHYECKOM MOJIEIH MoKapa I pacueTa pacxo10B
HEOOXOIUMBIE JUIsl OTTUCAHUS YXOJAIIUX T'a30B U MOCTYMAIOIIETO Yepe3 MPoéM BO3AyXa.
3aMKHYTOTr'0 MoXapa YpaBHEeHHE HHTETPAIbHON MOJIENN TIOXKapa AJIsl pacyeTa
TEIUIOBOTO NMOTOKA B OTPAXKACHUS U CKOPOCTH BBITOPAHUS
TOPIOYHNX MaTepHaJIoB.
3 MaremaTHyeckas IOCTaHOBKa 3a/laun | MHTerpanbpHas Maremarnieckas MOAeIb HaualbHOU
0 IMHAMHKE OTMACHBIX (PaKTOPOB CTaJHH.
HavyaJbHOM CTaJUU MOXkKapa Pemrenue 3anaun Ge3onacHoi dBaKyalum JroIeH mpH
mo>Kape.
Pacuer ko3¢ uurenTa TemIONoraomeHus (CpeaHero
K03 HUIIHeHTa TETUIONIOTEPD) TP OIIPEIEIeHUN
KPUTHYECKOH MPOJIOIKUTEIHHOCTh MOXKapa.
4 [IpornosupoBanue onacHbIX (pakTopoB | [IpHHIUIBI TPOrHO3UPOBAHUS OMACHBIX (DAKTOPOB
Mo>kapa MnpH TYLICHUH C mo>kapa.
WCTIOJIb30BAaHNUEM HHTETPAITEHOTO Cucrembl ypaBHEHH, OTMCHIBAIOIINE COCTOSHUE CPEbI
MeToj1a MIpH TyIIEHUH MOXKapa.
JlononaHuTeNbHBIE YPaBHEHNS, HCIIOIb3YEMbIE B
HWHTErPAJIBHON MOJENH M0XKapa.




HaumenoBanue pasaciia, TCMbI

Conepxanue 3aHATHSI

MOYKapHOT'O PUCKA

/1 JTIUCLUIUIAHBI

5 3oHHas  MaremMaTuyeckas  Mojens | [locTaHOBKaA 3a1a4uu 0 30HHOM MOJIEJINPOBAHUU.
mokapa B TIOMEIEHUH, 4ucieHHas | KoHBEeKTHBHAs KOJIOHKA.
peanu3anus 30HHOM MOJENH ITpunoToa04HBIMA CIOM.

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

2. Knmaccudukarus 3qaHUA , COOPYXEHHH U OOBEKTOB
3aIUTHI TIO TI0 (DYHKITUOHAIBHOM IM0KapHOW OIMaCHOCTH.
3.IlocnenoBaTenbHOCTD JIEACTBUN npu OLICHKE
MTO’KapHOTO PUCKA.

4.OCHOBHBIC pACUCTHBIC BEIMYUHBI
HCIIOJTb3YEeMBIC JUTST OIICHKH
MTO’KapHOTO PUCKA.

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

n 3aBHCHUMOCTH,
UHOAUBUAYAJIBHOI'O

Codepoicanue npaxmuieckux 3anHamui

CoBpeMeHHbIE HayYHBIE METO/IBI
MIPOTHO3UPOBAHHUS OMACHBIX (PaKTOPOB
mokapa. OCHOBHEBIE IMOHATHS U
YpaBHEHUSI HHTETPATHHON
MaTeMaTUYECKON MOJIeNU MoXkapa
IIOMEHIICHUA

1. JonymeHnus UHTErpajJIbHOTO
TEPMOAMHAMUYECKOTO aHAJIN3a MoXKapa.
2.CpenHeo0bpeMHas TUIOTHOCTH Ta30BOU CPEIBL.
3.CpenneobbeMHas mMapuaibHas INIOTHOCTD.
4.CpenneoObemMHast (yaenbHast) BHyTPSHHSS SHEPTHSL.
S.JBIM u® ero BIMAHME HA TEPMOAUHAMHYECKHUE
[IapaMeTpsl CPEABI.

MCTOda

I'a3000MeH B ITOMEILIEHNH 1
Terogu3nyeckue GyHKIUH,
HEO0OXOAMMBIE JUIST OITUCAHUS
3aMKHYTOTO TIOKapa

1.I'a3000MeH B MOMEIIECHUH.

2.Pacnipenenenuit 1aBieHuit 1o BBICOTE.
3.I110CKOCTh PaBHBIX IABJICHUH U PEXKUMBI paOOTHI
npoema.

4.Pacnipeenenue nepenaaos JaBJICHHA O BBICOTE
TOMEIICHUH.

5. @opmymsl I pacyeTa pacxo/ia rasa u Bo3yxa,
BBIOPAChIBAEMOT0 4epe3 NPSIMOYTOJIbHBIH IPOEM.
6. Biusinue BeTpa Ha Ta3000MeEH.

7.OMIMpPUYECKHe ¥ TOIYyIMIIMPUIECKHE METOJBI pacuera
TETJIOBOTO ITOTOKA B OTPaXKICHUSL.

8.MeTo/bI pacueTa CKOPOCTH BBITOPAHHUS TOPIOYHX
MaTepHaJioB U CKOPOCTH TEILUIOBBLICIICHUSI.

Marematruyeckas MoCTaHOBKA 3aJauu
0 TUHAMHKE ONIACHBIX (DaKTOPOB
HayaJIbHOW CTaJIMM MOXKapa

1.IlocTaHoBKa 3a1a4u U €€ pelLIeHue.

2. Pemenne ypaBHeHUs OanaHca SHEPTHH.

3. Pemienne ypaBHeHHs OallaHca KUCIOPOAA.

4. Pemenne ypaBHeHUs OalaHCa TOKCHYHOTO T'a3a.

5. Pemienue ypaBHEHHs IIOTHOCTH JbIMa.

6. Pacu€r kpuTHUecKoi MpoIOJKUTEFHOCTH TIOXKapa.
7. Pacy€T KpUTHUYECKUX 3HAYCHHUI CPETHUX MapaMeTpoB
COCTOSIHUSI Cpeibl B IOMELICHUH.

8.0mpenenenne cpeaHero ko3 puimenHTa TermIonoTepb
IIpY KpYrOBOM pa3BUTHH MOXKapa.

9. Onpenenenue cpeaHero Ko pUIUeHTa TeMI0N0TePh
[IPY JINHEHHOM Pa3BUTHH I0Kapa.

10. Onpenenenue cpeaHero ko3 GUIMEHTa TEIUIONOTEPD
[IPU TOPEHHUH )KUJKOCTH B TOMEIICHHH.

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

1.IIporno3upoBanue onacHbIX (PaKTOPOB MOXKAPA.
2. OCHOBHBIE U JIOTIONTHUTENIbHBIE YPaBHEHUS,
OIMCBHIBAIOIINE COCTOSIHHE CPEJIbI IIPU TYIICHUHU TI0XKapa.

30HHas MareéMaTudccKasa
ImoXXapa B IIOMCHICHUH,

MOJEIb
YHUCIICHHAS

1.3aga4ya 0 30HHOM MOJEIUPOBAHUHU.
2.Pacuet monei Temneparyp u CKOpocTei B
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No Haunmenoanue pazaena, TeMbl

Conepxanue 3aHATHSI
/1 JTIUCLUIUIAHBI

peanu3anus 30HHOH MOJENN KOHBEKTHBHOH KOJIOHKE.
3.30HHas MOJENb KaK YacTHBIN caydail HHTeTpalbHOM
MOJEJIH JUIsl PUIIOTOJIOYHOTO CJIOSL.

Omnpenenenne pacdeTHBIX BenwuuH | 1. AHanm3 mo>kapHOW OMacHOCTH 3MAHUNA U COOPYKEHHI.
TTOKapHOTO PUCKA 2.0npenencHne 9acTOTH Pea3aIii OMTaCHBIX
CUTYALIUH.

3.IToctpoenue moneit onacHbIX (HaKTOPOB HOXKApa s
Pa3IMYHBIX CIIEHAPHEB €T0 Pa3BUTHAL

4.0O11eHKa MOCIIEICTBUN BO3/ICHCTBUS OMACHBIX (PaKTOPOB
Mo’Kapa Ha JIFOJICH JUTsl pa3IMYHbIX CIICHAPUEB €ro
pa3BHTHSL.

5.MeToauKu OLleHKH UHAWBUIYATHHOTO M COITUAIEHOTO
MTO’KapHOTO PUCKA.

HpOMe)KyTO‘lHa}l aTTeCTanus - 3a4€T

4 TlopsaaoKk OLEHUBAHHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH
KOMIIETEHIMH 00yYarIIerocs B TeKyleil U MPOMeKYTOYHOM aTTeCTaIllUM.

JInt  TOJOXWUTENBPHOM  OLEHKM O  pe3yjibTaTaM  OCBOGHHS  JWCIHIUTHHBI
00y4aromeMycssHeoOX0AMMO BBIITOJIHUTh BCE YCTAHOBJICHHBIC BHJBI y4eOHOH paboThl. OueHka
pe3ynbTaToB paboThl 0OyYaromierocs B 0amiax (1o BUaaM) MpuBeaeHa B Ta0IuIe 7.

Tabmuma 7 - bannpHO-pelTHHrOBas OIEHKAa pe3ylbTaTOB Y4eOHOH  paboThI
oOyuaromuxcs no sugam(bPC)
VYuebHnas padbora |Cymma |Bumbl v pe3ynbTaThl OreHka B aTTecTaluu Bbamist
(BUABI) O0auioB  |yueOHOM paboTHhI (17 nenenn)
Tekymas yuebHas (80 JlekumoHHbIE 3aHATHS 1 6anaa mnocemenue 1 JEKIMOHHOTO 3-12
pabota B cemecTpe (KOHCIIEKT) 3aHATHUS
(ITocemenue (12 3anaruii)
3aHATHH 110 IMpaxtuueckue 3auatus |1 6aa1 - nocemeHue 1 IpakTHYECKOTO 18- 36
paclucaHuio U (paboTa Ha IPaKTHYECCKOM [3aHATHUS H BHIITOJHEHHE padOTHI Ha 51-65%
BBINOJIHEHHE 3aHSATHH) 2 0asu1a — nocemenue 1 3aHaTus u
3aJJaHU ) (18 3ansTHii). CYIIECTBEHHBIN BKJIaJ Ha 3aHATHH B padboTy

BCEH IPYIIIBL, CAMOCTOSTENEHOCTD U
BEITIOJTHEHNE paboTsl Ha §5,1-100%

Konrtponsueie pabotsr  |3a ogny JIP:

(OTueT o BHINOIHEHUU 5 6ansoB (MOporoBoe 3HaueHHUE) 20-32

KOHTPOJIbHOHN pabOThI) 7 6a10B

(4 paboTh1) 8 0a10B (MakcUManbHOE 3HAYEHHE)
HToro no Texyuieii padore B ceMecTpe 41-80 6annoB
IIpomexyrounas |20 Teoperndeckuii Borpoc. |5 6a110B (TOPOroBOE 3HAUCHHUE) 5-10
arrecranus 10 6ans0B (MakKCUMaJIbHOE 3HAYCHHE)
(3auer) [IpakTrdeckoe 3amanue  |S 6aa10B (IOPOTOBOE 3HAUCHIE) 5-10

10 6an110B (MakcHMaIbHOE 3HAUCHHE)

HToro mo npomMexyTo4Hoi aTTecTAllNHU (324€Ty) 10-20 6anaos

CymmapHast oneHka no aucuumianie/ CyMma 0ajuioB TEKyIIeH U MPOMEXYTOUYHOH aTTeCTalluu 51-1006.




SMarepuajabHO-TEXHHYECKOEe, MPOrPaMMHOEe W Yy4eOHO-MeTOan4YecKoe
o0ecrieyeHmne M CHUILTAHBI.
5.1 YueOHas ureparypa

OcHoBHasi yueOHasi JIuTEpaTypa

1. [Iporuo3upoBanue onacHbIX (HaKTOPOB MOXKapa : yueOHoe mocodwue : [16+] / aBT.-cocT.
H.A. becniepctos, E.A. [Tonosa ; KemepoBckuii rocy1apCTBEHHBIN YHUBEpCUTET. — KeMepoBo :
KemepoBckuil rocygapcTBeHHblil yauBepcureT, 2019. — 107 c. : mi., cxeM. — Pexum nocryna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=574115 (mata oOpamicHus:
05.02.2020). — bubauorp. B kH. — ISBN 978-5-8353-2368-5. — TekcT : 3neKTPOHHBII.

2. UBanos, 10. U. IloxxapHast 6€301macHOCTh TEXHOJIOTHYECKUX TpoiieccoB. OleHKa
MOYKapHBIX PUCKOB HA OMACHBIX MPOM3BOJICTBEHHBIX 00BEKTax : yuebHoe mocoodue / 10. U.
WBanos, T. A. Tymanoga, JI. A. becnepcroB. — Kemeposo : KemI'VY, 2017. — 144 c. — ISBN
979-5-89289-104-1. // Jlanb : anekTpoHHO-OMOIMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/103918 (mara obparenus: 05.02.2020). —— TeKCT : 2IEKTPOHHBIH

JlonoJiHuTeIbHASL y4eOHAas JITepaTypa

1.ITporHo3upoBaHue OMAacCHBIX (PAKTOPOB TMOXKapa: OINpENeTCHHE PACUCTHHIX BEIUYUH
MO’KapHOT'O PHCKa OOIIECTBEHHBIX 3aHUN M COOpYKeHUH : yueOHoe mocoodue / FO. WM. VBaHoB,
. A. becniepctos, A. C. MamonTos, E. 1. Ctabposckas. — Kemeposo : KemI'VY, 2013. — 122
c. — ISBN 978-5-89289-734-1 // Jlaup : snektpoHHO-OMOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/45636 (mara ooparierus: 05.02.2020). - TekCT : 2AEKTPOHHBIH.

2.Kamenun, B.O. OieHKa OrHECTOMKOCTH CTPOMTEIBHBIX KOHCTPYKIMH. TemnoBsie
MIPOLIECCHI MTPU OTHEBOM BO3JIEHCTBUU : yueOHO-MeTonudeckoe nocodue / [B. O. Kanenun, Bi.
O. Kanegun, H. FO. Cunopenxo] ; HOU KemI'Y, Kadenpa texnochepHoit 6e30macHOCTH. -
Hogokysneuk : PUO HOU KemI'VY, 2013. - 52 c. - Ha o6noxke aBTOp He yka3aH. — Tekcr :
HEIOCPEICTBEHHBIN.

5.2 MarepuajibHO-TEXHHYECKOEe M  MNPOrpaMMHOe oOecnevyeHue

AUCHUIIJINHBI.
VY4eOHble 3aHATHS 10 AUCHUIUIMHE MTPOBOAATCS B yueOHbIX ayauTopusx KI'TIN KemI'V:

508 JlaGopaTopusi KOMIBIOTEPHOT0 MoaeaupoBanus. YdeOHas | 654079, KemepoBckas obnactb, T.
ayuTopus (MyJIbTUMEAUHHAS) [Tl IPOBEICHUS: HoBoky3Henk, np-kt Mertamunypros,
- 3aHSATHH JICKIIMOHHOTO THIIA, n. 19

- 3aHATUH CEMHHAPCKOTO (IPaKTUYECKOTO) THIIA,

- JJIA TPYIIIIOBBIX U MHAUBUAYAJIbHBIX KOHCyanaHHﬁ,

- TEKYIIETO KOHTPOJISI ¥ TPOMEKYTOYHOH aTTecTarun/
Cneunuaan3upopannass (yueOHasi) MeOesib: JOCKa MeJoOBas,
kadeapa, CTOJBI, CTYJIb,

OoopynoBaHue [Jisi Tpe3eHTAIMH Y4eOHOro MaTepuaJja:
KOMIIBIOTEP MPENOaBaTeNs, IPOEKTOP, 3KpaH, 18 KOMIBIOTEPOB
HUcnoanzyemoe mporpammuoe obecneyenue: MSWindows
(MicrosoftimaginePremium 3 year mo CyOGIHIEH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.),
SAnnexc.bpayzep (oredecTBeHHOE CBOOOIHO pPAacHpOCTpaHsIEMOE
I10), Firefox 14 (cBoGommuo pacmpoctpansiemoe I10), Opera 12
(cBobommo  pacmpoctpansiemoe  I10),LibreOffice  (cBo6ommo



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
cyonunensnonHomy gorosopy Ne 1212/KMP ot 12.12.2018 r. go
12.12.2021 r.), MicrosoftVisualStudio (MicrosoftimaginePremium
3 year mo cyOnuneHsuonHomy jgoroBopy Ne 1212/KMPor
12122018 r. mo 12.12.2021 r1.), Cpema CTaTUCTHYECKUX
BbIuncienud Rv.4.0.2 (cBoboHo pacnpoctpansemoe [10).
HurepHeT ¢ o0ecneyenueM gocryna B JUOC

5.3  CoBpemeHHble  mnpodeccMOHAIbHBIE  0a3bl  JAHHBIX H
HHpOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

Iepeyens CIIB/l u UCC no qnucumniuinae

1. Nudopmanmonnas cucrema «OOLIEPOCCHIICKUIT MaTEeMAaTUYECKUN MOPTAII»,PEeKUM JOCTYIa
:http://www.mathnet.ru/

2. MupopmanioHHass  CUCTEeMa«DKCIOHEHTa» - [EHTP HHXCHEPHBIX  TEXHOJOTHH U
MOJICTTMPOBAHMS, PEXKHUM JTocTyna :http://www.exponenta.ru

3.baza mannbix Science Direct (6omee 1500 >xypnanoB uznatenbctBa Elsevier, cpemu Hux
U3/IaHus [0 MaTeMaTuke U HHpopMaTuKe),peskum aoctymna : https://www.sciencedirect.com/

4 UupopmarmonHass cuctema «EauHOE OKHO JocTyna K HWH(GOPMAIMOHHBIM pecypcamy»
http://window.edu.ru/catalog/

5.ba3bl JaHHBIX U AHATMTUYCCKUE MTYOJUKAIMH Ha MOpTaie «Y HUBEPCUTETCKAs
uHpopMannoHHas cucrema Poccus», pexxum nocrymna: https://uisrussia.msu.ru/

6 Unble cBeeHUs1 M (WJIH) MaTePHAJIbI.

6.1.1IpumMepHbIe TeMbI MUCbMEHHBIX YU4eOHBIX PadoT
[TuceMeHHBIE pabOTHI HE MPEAYCMOTPEHBI

6.2. IIlpumepHble BONPOCHI M 3aJaHMs / 33/a4U JJIA NMPOMEKYTOUYHOM
aTTecTanuu
Ilpumepnwvie 6onpocul Kk 3auemy

1.OmnacHsie (hakTOpbI OXKapa.

2.B3anMocBsI3b cpeTHE0ObEMHON U CPETHEMACCOBOM TEMIIEPATyP.

3. IpiMooOpasyroias cnocoOHOCTh TOPIOYEro MaTepuana, onpeseneHue, Gopmyna.
4.0nTHYecKkoe KOJIMYECTBO JbIMa, OnpeneneHue, Gopmysa.

5.OCHOBHBIE JOMYIIEHUSI MHTETPAIbHON MAaTEMAaTUYECKON MOJIENU M0Kapa B IOMEIICHUH.
6.IToHmKeHHass KOHIICHTPAIKS KUCIOPO/1a, KaK OMAacHBINA (pakTop moxapa.
7.IlpenenbHo monyctumble 3HaueHuss ODII, pusznueckuii cMbIC.

8.CoBpeMeHHbIE Hay4YHble METOAbI TporHo3upoBanns ODII.

9.CpennemaccoBas TemMrepatypa, onpenenenue, hopmya.

10.CpenneobbeMHas (yaenbHas) BHyTPEHHsISI SHEPTUs, onpeesieHue, popmyna.
11.CpenneobbemMHas onTudeckas IIOTHOCTh JbIMa, ONpeseeHue, popmya.
12.CpenneobbeMHast TUIOTHOCTH (KOHIIEHTPAIIHS) IbIMa, oTnipeaesieHne, hopmyra.
13.CpenneobbemMHas IIIOTHOCTh Ta30BOM CpeJibl, onpeenenue, Gopmyia.
14.CpenneobbemMHas TemMmeparypa, onpeaenenue, Gopmysa.

15.CyuHocts 1 niposiBiieHre BTOpU4HbIX ODI.

16.CynrHoCTh MHTETPATLHON MaTEMaTHIECKON MOJIETTH TI0’Kapa B TOMEIICHHUH.
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17.TepmouHaMUYECKUE BETUUMHBI, OMTMCHIBAIOIINE TA30BYI0 CPEY B TOMEILICHHH.
18.Tokcuunblie nmpoAyKThl ropeHus kak ODII.

19.®opmynupoBKa 3aKOHa pacipeieleHIs] HApYKHbBIX JaBICHUN MO BHICOTE (aHATTUTHYECKAs

3aIMCh).

20.ITepenan naBieHUA.

21.ITnockocth paBHBIX AaBinenmii (ITP/1), onpenencHue.

22.PackpbITh 0COOEHHOCTH PEKUMOB PaOOTHI TPOESMOB.

23.YpaBHeHHe OaaHca KUCJIOpOo/1a Ha BHYTPECHHEM T10XKape.

24.YpaBHeHUE MaTepUaIbHOIO OallaHca Ha BHYTPEHHEM IOXKape.

25.YpaBHEHUE POAYKTOB TOPECHUS HA BHYTPECHHEM IOXKape.

26.YpaBHEHUE SHEPTHH BHYTPEHHET O M0XKapa.

27.Dopmyna Tl OonpeIelIeHHsI pacxo/a ra3a uepe3 npsiMOYroJIbHBIN mpoeM, (hu3rndecKuid

CMBICTI, BXOJSIIIME B HEE BEIMYMHBI.

28.Dopmyna Ui OIpeIeICHIsI CKOPOCTH Ta3a, ((U3UIECKHU CMBICI, BXOISIINE B HES BEIMIMHBI.
29.DopMynHpoOBKa 3aKOHA pacipeeseHIs] BHYTPEHHUX AaBJICHUMN MO BHICOTE TOMELICHHS
(aHanmuTHYECKAs 3aIUCH).

30.Cymnocts nuddepenuansuoro meroaa nporaosuposanus O®II, ero nHHOpMaTUBHOCTD U
00J1aCTh MPAKTUIECKOTO UCITOJIB30BAHMSI.

31.ITpoeMHOCTD, ONIpeieNieHUE U BETUYHHBI, €€ OMHCHIBAIOIIHE.

32.0npeneneHne Macchl BRITOPEBIIIETO MaTepraia B 3aBUCUMOCTH OT (DOPMBI pa3BUTHSI ITOXKapa
U OT BUJIA MOXKAPHOM HArpy3KH.

33.HauanpHbIe yCIOBHS IIPH MOCTaHOBKE 3aaun o AuHamuku ODII HavaapHO# cTaguu moxapa.
34 Moaudukanus 6a30BOi MaTeMaTHUYECKONH MOJIEIH JIsl y4eTa BIUSHUS 00bEMHOT0 T'a30BOT0O
TYIICHUSI.

35.Kputnueckas npooKUTeIbHOCTD [0Kapa MO YCIOBHIO JOCTHXKEHUS TEMIIEpaTypoil B
MOMEIIEHUH TPEJICIIHEHO JTIOMYCTUMOTO 3HAYCHUSI.

36.Koadurment Temnonoreps, onpeacsieHre, CriocoObl TPUMEHEHUS.

37.3HaueHus BBOJUMBIX TTapaMeTpoB A, B u n.

38.JlononHuTENbHOE YpaBHEHHE OanaHca, YYUTHIBAIOIIEE BIUSIHIE 00bEMHOTO TYIICHUS Ta30M.
39.BnusHuE KOHIICHTPAIMH OTHETYIIAIIETO BEIIeCTBA Ha CKOPOCTh BEITOPAHHS.

40.061acTh MPaKTUYECKOTO MPUMEHEHUS 30HHBIX MOJENEH MOXKapoB.

41.B3anMOCBSI3b MKy 30HAMH TI0Kapa U U3MEHEHUEM HX Pa3MEpOB B TCUCHUE BPEMCHHU.

42 Matematryeckasi TOCTAaHOBKA 337]a4i O TMHAMHUKE OMACHBIX (haKTOPOB MOKapa B
IIPUIIOTOJIOYHOM 30HE.

43 Mopaudukarus 6a30BO HHTETpabHON Moenu s onpenenacHus ODII mo 3o0Ham.
44.0061aCcTh TPAKTUYECKOTO TPUMEHEHHUS 30HHBIX MOJIEJICH MOXKapoB.

45.0npeneneHre NOTOKOB MacChl 13 KOHBEKTUBHOMN KOJIIOHKU B TPUIIOTOJIOYHBIN CJIOI Ha OCHOBE
TE€Opuu CBOOOAHOM TYpOyJIE€HTHOM KOHBEKTUBHON CTPYH.

46.Kakwue 31anus oTHOcsATCS K kinaccam @ 3.1, @ 4.2 pyHKIMOHATHHON MOKAapHOK OMacHOCTH?
47 Kakue oCHOBaHHMSI JUIsl OPEIEIICHNs] paCUETHBIX BEIMUYMH MOKAapHOTO pUcKa?

48.JlaiiTe onpeaeNieHUE U €IUHUILY U3MEPEHHS apameTpa toi.

49.Kakwe MpearnochIKA MOJI0KEHBI B OCHOBY BEIOOpa KOHKPETHOW MOJICITH pacuyeTa BPeMEeHH
OJIOKMpOBaHUS MTyTeH IBAKyaI[H?

50.YTo HeoOXoauMoO cenaTh MpH HECOOTBETCTBUU MHAUBHIYALHOTO MOXAPHOTO pUCKa
HOPMAaTHBHOMY 3HAUCHHIO?

IpumepHule npakmuyeckue 3a0aHus

OnpenenuTh BEIWYUHY TOTEHIIMAIBHOTO  IMOKAPHOTO pHCKAa B IOMEIICHUSIX
OIHOOTKHOW  KOHTPOJUIEPHOW y  YOpPaBIEHHWH  TEXHOIOTMYECKUMHU  TpoIleccaMd  Ha
MIPOM3BOJICTBE. B paccMaTpuBaeMoM 3TaHAN PaCIIOIOKEHBI MTOMETIEHUE
KOHTpOJUIEpHOi Tmomaneto  S= 45 wm?  (7x5,0m); xopumop S= 20 ™% TamOyp S=
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4.5 m? (1,5x3,0 M). Bricora momemennit H=5,0 m. [llupuHa ABEpHBIX MPOEMOB COCTAaBISACT a =
1,0 m, a ux Beicota B= 2,0 M B KOHTpoOJUIEpHO# B TeueHHe paboyero THS HAXOAUTCS OJIUH
4eJIoBeK (ormeparop).

CocraBurenb (n): Bsukun E.A., kaHJ. TeXH. HAayK, JOLEHT

(pamunus, unuyuanst u dorxicrocms npenodasamensi (et))
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