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1 eap TUCHUTIHHBI.
B pesynbrare oCBOCHHS TUCHUILIAHBI Y 00y4YaroIIerocs JOJDKHBI ObITh C(OPMHUPOBAHBI

KOMIIETCHIIMH OCHOBHOH MpodeccnoHalbHON 00pa3oBaTeNbHON MPOTPaMMBI aKaJIeMHUYECKOTO
6akanaBpuata(nanee - OITOII): ITK-3, I1K-23.

CO,I[Cp}KaHI/IC KOMH@TCHHI/Iﬁ KaK INNTaHUPYEMBIX PE3YIbTAaTOB O6yLIGHI/I$I 0 JUCHUIIIIMHC

cM. Tabimmuel 1 u 2.

1.1 ®opmupyemblie KOMIETEHITUN
Tabmuna 1 - GopMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanme BuUaa

Hanmenopanue KaTeropuun

KOIL 1 Ha3BaHHWEC KOMIICTCHIIMH

KOMITCTCHITHH (TpyTIIIBI) KOMIIETEHITHI

(vHugepcanvHas,

obwenpogpeccuonanvhas,

npogheccuonanvras)

npodeccuoHanbHas MIPOEKTHO- ITK-3 Crioco6HOCTh OLEHUBATH PUCK U
KOHCTPYKTOPCKast OIPEIENATh MEPHI 10 00ECIICYEHNIO OE30IIaCHOCTH

pa3pabaTbIBaeMOM TEXHUKH

npoeccuoHaIbHAS Hay4YHO- ITK-23 CriocoGHOCTD MCTONB30BATH 32KOHBI 1

HCCIIEN0BATENLCKAS METO/IBI MATEMATHKH, €CTECTBEHHBIX,

TYMaHUTApHBIX U 3KOHOMUYECKHUX HAyK IIpU
penieHnH npodecCHOHANBHBIX 33/1a4

1.2 UHAuKATOPHI 10CTHKEHUSI KOMIIETeHIUii
Tabnuna 2 — UHaukaTopsl JOCTHKEHUS] KOMIIETEHIIUH, (OopMUpyemMble JUCIUILITTHON

Kon u na3sBanue

JeckpunTopbl KOMIETCHLIUN

JycuuniuHel 1 NpakTHKH, (OPMHUPYIOLINE

KOMIIETEHITNHI komnerennuio OITOIT
I1K-3 3HATD: b1.5.24 Menuko-010I0rHYecKrue OCHOBEI
CHOCO6HOCTL -METOAUKY ONPCACTICHUSA paCUCTHBIX 6e3OHaCHOCTI/I

OLICHUBATH PUCK U
OTIPEETISITh MEPhI
110 00EeCIIEUEeHUTO

BEJIMYHUH MTOYKAPHOT'O PUCKA HA
MIPOU3BOJICTBCHHBIX 00BEKTaX
(B TEXHUYECKUX CUCTEMaX) U

b1.b.25 Hane:XHOCTh TEXHIYECKUX CUCTEM U
TEXHOTCHHBII PUCK
b1.B.12 Ynpasnenue puckamu U npoQuIaKTHKA

0e30acHOCTH CIIOCOOBI €r0 CHIKEHUS. o
paspaGaThisaeMoii VMeTh: B o0nactu TexHOoCcepHOii Oe30MMacHOCTH
TOXHUKH “IPHMEHSTH METOMMKY ONpeeNeH s EI.B.I[B.OS.OI MopeanpoBaHue 0NacCHbIX
ACUETHEIX BEJIMYHH OKADHOIO AKTOPOB MOKapa B TEXHHYECKUX CHCTEMax
gI/ICKa Ha HpOI/ISBO,I[CTBCHHEIX b1 BHBOSOZ MOHCHHPOB&HI/IC HOCHGI[CTBI/Iﬁ
00beKTax (B TEXHUYECKHMX CUCTEMAX) | TEXHOTEHHBIX aBapui
Y CIIOCOOBI €r0 CHHIKCHHUSL. b1.B./IB.07.01 Cucrema ynpaBieHus
Baaners: poQeCCHOHATLHBIME PUCKAME
-HaBbIKaMH ONPEACICHIA pacieTHBIX | |1 B JIB.07.02 YnpaBneHue NpOMBIIIICHHOH
BCJIMYUH IMOKAPHOTO pUCKa Ha 6e3OHaCHOCTBIO
NPOH3BO/ICTBEHHEIX 00T,EKTaX Bb2.B.02(IT)[IpousBoacTBeHHAs IPAKTHKA.
(B TEXHHYECKHUX CHCTEMAX) U €T0 TeXHONOrHYeCKA IPAKTHES
CHIDRCHIT. b2.B.05(I1n) . [Ipon3BoacTBEHHAs TPAKTHKA.
IIpenaumuiomHas NpakTUKa
Bb3.5.01(/]) 3amuTa BRITYCKHON
KBaTM()MKAIMOHHOMN paboTHI , BKIIOYAs
MPOLEAYPY K 3aIIUTE U MPOLETYPY 3aITUThI
[1K-23 . 3HATD! b1.b.18 Opranu3arus Hay4HO-
Cnoco6HOCTh ~OCHOBHBIC MaTCMAaTHYCCKHUEC MOACIIN HCCHCHOBaTCHBCKOﬁ JCATCIIBHOCTHU
HCIOIb30BaTh TI03KapoB. b1.B.03 IlnanupoBaHue U OpraHu3anus
3aKOHBI M METOZLBI Ymern: JKCIIepUMEHTa B chepe 0e301acHOCTH
MaTr€MaTuKu, -OIpeAcCIATh 00J1acTh MMpaKTU4YECKOro B1 .B.I[B.OS.O] MOHeﬂ“pOBaHI/le ONMACHBIX
€CTCCTBCHHEIX, HpI/IMeH?HI/IH MaTEMaTU4YCCKUX q)aKTOpOB HO)Kapa B TeXHHYECKHX CHCTeMAaX
[YMATITAPHBIX 1 MOACIICH TOKApOB, HPHMELTD b1.B./IB.05.02 MoaenupoBaHue MOCIEACTBHIA
OKOHOMHYCCKHX 3aKOHBI U METO/IbI IJId OTIPEACIICHUA o
HayK IIpU PEILIECHUU OTIacHBIX (haKTOPOB MOXKapa. TCXHOTCHHBIX aBapui
HpO(hECCHOHAIBHBI Biasers: b1.B.JIB.06.01 Pa3zpaboTtka pa3znenos




Kon u Ha3BaHue
KOMIIETEHILINT

I[eCKpI/IHTOpLI KOMHCTCHHI/Iﬁ

JIMCIIMILTUHBI ¥ IPaKTUKH, POPMHUPYOIIHC
xomnerennuo OITOIT

X 3aga4 -METOAaMH MaTEMATHYCCKOI'O

OTTacHBIX (DaKTOPOB TMOXKAapa.

MOZCIUPOBAHUA, METOAaMU OLICHKA

HPOU3BOJCTBEHHON 0€30MaCHOCTH B IPOEKTaX
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) . IlpousBoacTBEeHHAS IPAKTHKA.
[IpeanumnioMHas mpakTHKa

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

2 O0bEM U TPYIOEMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMBbI IPOMEKYTOUHON ATTECTALUH.

Ta6mmia 4 — O6beM U TPYJ0EMKOCTh AUCITUIUIMHBI 110 BUJAM YUCOHBIX 3aHITHI

O06BEM "acoB o Gopmam
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 60 14
y4eOHBIX 3aHATHIA) (BCETO)
AynuropHas pabora (Bcero): 60 14
B TOM YHCJIC:
JIEKIIAHN 24 6
MTPAKTUYECKUE 3aHATHI, CEMUHAPHI 36 8
HPAKTHKYMBI
J1a00paToOpHbIC PadOTHI
B MHTEPAKTUBHOM (popme
B AJICKTPOHHOH (opme
Breayaurophnas pabora (Bcero): 48 90
3 CamocrosTenpHast pabora odyuatomuxcs (Bcero) 48 90
4 TlpomexxyTouHas aTTECTalUSAO0YyYalOUIErOCs- 3a4eT W O0BEM 3ayer 4
4acOB, BBIJICJICHHBIN HA MPOMEKYTOYHYIO aTTECTAIHIO:

3. YueOHO-TeMaTH4YeCKHMH IJIAH U CO/iePKAHUe NUCUMILIMHBI.

3.1 YuyeOHO-TEMATHYECKUM MJIAH

Tabnuua 5 - Yue6HO-TeMaTH4ecKuil mi1aH 04HOM (opMbl 00yUeHHSI

= Oo6mas TpymoeMKoCTh 3aHsATHIA (Jac.) Dopmel
B TPyI0&M 0d0 300 TEKyIIero
E Pa3)]eJ'II)I U TEMbI AUCIHHUIIIINHBI KOCThb Ay;[I/ITOpH. Ay;[p[T()pH_ KOHTpPOJIS 1
5 I10 3aHSATUSIM (6ceco SAHATHS | p | SAHATHA | (p . [POMEKYTOUHO
= Yac.) | mexu. | mpakT. JIEKIL. | PaKT, it arTecTanun
< yCIIeBAEMOCTH
CemecTp 6
1 CoBpeMeHHBIE HAYYHBIE METOIbI 1 2 15 | IpakTHyeck
MIPOTHO3UPOBAHUS ONACHBIX (HaKTOPOB ast pabora
nokapa. OCHOBHBIE TOHATHS U 18/18 4 6 8
yYpaBHEHUS] WHTETPAIBHOMN
MaTeMaTHYECKON MOJEIH HoXKapa
MTOMEIICHUS
2 I'a3000MeH B TOMEMICHUH U 1 2 15 | TIpakTuueck
Terogusnyeckue GyHKIUH, 18/18 4 6 8 ast pabora
HEO0XOIMMBIE JUIsl ONTMCAHUS




= Oo6mas TpymoeMKocTb 3aHsATHI (Yac.) DopMbl
= Tpyao€éM 000 300 TEKyLIero
B Paznenbl 1 TeMbl AMCUUTUIUHBI KOCTh | AyJHUTOpH. AyuTOpH. KOHTPOJISL 1
% 10 3aHATHIM (6ceco | zamatus cpe |_3amatus | o [IPOMEXKYTOTHO
T uac.) | mexu. | mpaxr. JIEKII. | PaKT, it aTTecTarMN
2 yCIEeBAEMOCTH
3aMKHYTOTr0 ToXapa
3 MaremaTHyeckas HOCTaHOBKA 3a/1a4d 1 2 15 | IpakTryeck
0 IMHAMUKE OTAaCHBIX (PaKTOPOB 18/18 | 4 6 8 as pabora
HayaJIbHOM CTaJIMM MOoXKapa
4 [IporHo3upoBaHue OMacHbIX PaKTOPOB 1 2 15 | TIpakTuueck
noXapa MpH TYILICHUH C 1818 | 4 6 8 as pabora
UCIIOJIb30BAaHHEM WHTETPATIBHOTO
MeTO/a
5 3oHHAs ~ MareMaTH4ecKas  MOJCINb 1 |1 15 | IlpakTudeck
mokapa B IIOMEUICHWH, uwucieHHas | 18/17 | 4 6 8 as pabora
peanuzaiys 30HHON MoJeNn
6 OmpeneneHre PAacUCTHBIX  BEIUYHH 18/17 4 6 8 1 |1 15 | IlpakTudeck
MOKapHOT'0 PUCKA ast pabora
[IpomeskyTOoYHast HTOTOBAst ATTECTAlUS | /4 3a4eT
- 3a4eT
HUTOI'O 108 24 36 | 48 |6 8 90

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabnuna 6 — ConepxaHue TUCIUTUITMHBI

Ne HanmeHnoBaHue pazaena, TeMbl
ConepxaHue 3aHsITHS
/11 JTUCIIATUINHBL
Cemectp 6
Codepotcanue n1eKyuoHHo20 Kypca
1 CoBpeMeHHbIe HayYHbIE METO/IbI OCHOBHbIE MOHATHS MaTEMaTHYECKON MOJIETH MoKapa
MIPOTHO3UPOBAHUS OMACHBIX (PakTOpoB | momemieHus. uddepeHnmanbabie ypaBHEHMs TOXapa.
ro>kapa. OCHOBHBIE OHATHS U
YPaBHEHUS] MHTETPAIILHON
MaTeMaTUYECKON MOJIeNn Moxapa
MTOMEIEHUS
2 I'a3000MeH B IOMELIEHUHU U JlonioyTHUTENBHBIE ypaBHEHUS HHTErPaIbHON
Teriopu3ndeckne GyHKIUH, MaTeMaTU4YeCKOW MOJIENH ToXKapa JJIs pacyeTa pacxo0B
HEOOXOIUMBIE JUIsl OTTUCAHUS YXOJAIIUX T'a30B U MOCTYMAIOILIETO Yepe3 MPoEéM BO3AyXa.
3aMKHYTOTO ITOKapa YpaBHeHHE UHTETPAIBLHON MOJIENIHN TTOXKapa AJIs pacyeTa
TEIUIOBOTO MOTOKA B OTPAYKACHUS U CKOPOCTH BBITOPAHUS
TOPIOYHNX MaTepHaJIOB.
3 Marematnyeckas MIOCTaHOBKa 3aaun | MIHTerpanpHas MareMaTH4eckas MOJeIb Ha9albHOU
0 IMHAMHKE OTMACHBIX (PaKTOPOB CTa/IuN.
HavyaJbHOM CTaJUU MOXkKapa Pemrenue 3aqaun Ge3omnacHoi dBaKyaluy JrojIeH mpH
nokape.
Pacuer ko3¢ uurenTa TemIONoraomeHus (CpeaHero
k03 duImenTa TenonoTeps) NpHu ONpeIeIeHIH
KPUTHYECKOH MPOJIOKUTEIHHOCTh TOXKapa.
4 [IpornosupoBanue onacHbIX (pakTopoB | [IpHHIUIBI TPOrHO3UPOBAHUS OMACHBIX (DAaKTOPOB
Mokapa IpH TYIIEHUH C ro>kapa.
WCTIOJIb30BAaHNUEM HHTETPAITEHOTO Cucrembl ypaBHEHH, OTACHIBAIOIINE COCTOSHUE CPEbI
MeToj1a [IpH TyIIEHUH TOXKapa.
JlonoyTHUTENBHBIE YpaBHEHUS, HCIIOJIB3YEMBIE B
HWHTErPAJIBHON MOJIENH MoXKapa.




HaumenoBanue pasaciia, TCMbI

Conepxanue 3aHATHSI

MOYKapHOT'O PUCKA

/1 JTIUCLUIUIAHBI

5 3oHHas  MareMaTuueckas  Mojenb | [locTaHOBKa 3a1a4uu 0 30HHOM MOJIEJIMPOBaHUU.
mokapa B TIOMEIEHUH, 4ucieHHas | KoHBeKTHBHas KOJIOHKA.
peanu3anus 30HHOM MOJENH ITpunoTon04HBIMA CIIOM.

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

2. Knaccudukarus 30aHUA , COOPYXEHHH U OOBEKTOB
3aIUTHI TIO TI0 (DYHKITUOHAIBHON IMOKaPHOW OIMMACHOCTH.
3.IlocnenoBarenbHOCTD JIEHCTBUM npu OLICHKE
MTO’KapHOTO PHCKA.

4.OCHOBHBIC pACUCTHBIC BEJIMYMHBI
HCIIOJTb3YEeMBbIC JUTST OIICHKH
MTO’KapHOTO PHCKA.

5. 4.OcHOBHBIC pacYETHBIC BEIWYMHBI M 3aBUCHMOCTH,
WCTIONIb3YEMbIE JUIS OICHKH COLUAIBHOTO MOXKAPHOTO
pucKa.

n 3aBHCHUMOCTH,
HUHAUBUAYAJIBHOI'O

Coodepoicanue npakmuieckux 3aHAmutl

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

1. JonymeHnus HMHTErpajIbHOTO
TEPMOAMHAMHUYECKOTO aHAJIN3a MoXKapa.
2.CpenHeo0beMHas TUIOTHOCTH TA30BOU CPEIBL.
3.CpenneobbeMHas MapuaibHas TNIOTHOCTD.
4.CpenneoObemMHast (yIenbHast) BHYTPSHHSS SHEPTHSL.
S5JAplIM ¥ €ro BIUSHUE Ha TEPMOJUHAMHUYECKHE
IapaMeTpsl CPEb.

MCTOJa

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

1.I'a3000MeH B MOMEIIEHUH.

2.Pacnipenenenuii 1aBieHuil o BBICOTE.
3.I1MOCKOCTh PaBHBIX IABICHUH U PEXKUMBI paOOTHI
mpoema.

4.PacnipesenieHue nepemnaaoB JaBJICHHA MO BBICOTE
MMOMEIEHUH.

5. @opMyJIbl JJisl pacyeTa pacxoJa rasa 1 Bo3ayxa,
BbIOPACBIBAEMOT0 Yepe3 MPSMOYTOJIbHBII IPOEM.
6. Bniusinue BeTpa Ha Ta3000MeEH.

7.OMIUpUYECKUE U TOITYIMITUPUIECKUE METOMbI pacyera
TEIJIOBOTO MTOTOKA B OTPAXKICHHUS.

8.MeTo/bI pacueTa CKOPOCTH BBITOPAHHUS TOPIOYHX
MaTEpUAJIOB U CKOPOCTH TEIJIOBBIICIICHUS.

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

1.IlocTaHoBKa 3a1a4u U €€ pelLIeHuE.

2. Pemienne ypaBHeHUs OaaHca SHEPTHH.

3. Pemenne ypaBHeHUs OanlaHca KUCIOPO/A.

4. Pemienne ypaBHeHUs OajlaHCa TOKCUYHOTO T'a3a.

5. Pemienue ypaBHEHHs IUIOTHOCTH JbIMA.

6. Pacu€r kpuTH4ecKOi MpoIOJKUTELHOCTH TIOXKapa.
7. Pac4y€T KpUTHUYECKUX 3HAYCHUN CPETHUX MapaMeTpoB
COCTOSIHUSI CpPEbl B IIOMELICHUH.

8.0npenenenue cpeaHero KO3 GUIMEHTa TeIIONOTEPh
IIpA KPYTOBOM Pa3BUTHU I1OXKapa.

9. Onpenenenue cpeaHero K03 pUIUeHTa TEMI0N0TePh
[IPY JIMHEHHOM Pa3BUTHH I10Kapa.

10. Onpenenenue cpenHero ko3hGHUIMEHTa TEIUIONOTEPD
IIPH TOPEHHUH )KUJKOCTH B TOMEIICHHH.

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

1.IIporno3upoBanue onacHbIX (PaKTOPOB MOXKAPA.
2. OCHOBHBIE U JIOTIONTHUTENbHBIE YpaBHEHUS,
OIMCHIBAIONINE COCTOSIHHE CPEJIbI TIPU TYIICHUU TI0XKapa.

30HHas MareéMaTudccKasa
ImoXXapa B IIOMCHICHUH,

MOJEIb
YHUCIICHHAS

1.3agaua 0 30HHOM MOJEIUPOBAHUHU.
2.Pacuet moneit Temneparyp u CKOpocTei B

7




No Haunmenoanue pazaena, TeMbl

Conepxanue 3aHATHSI
/1 JTIUCLUIUIAHBI

peann3anus 30HHOH MOJENN KOHBEKTHBHOH KOJIOHKE.
3.30HHas MOJIeNIb KaK YacTHBIN cIy4ail HHTerpaJbHON
MOJEJH JUIsl IPUIIOTOJIOYHOTO CJIOSL.

Omnpenenenne pacdeTHHIX BenwuuH | 1. AHanm3 mo>kapHOW OIMacHOCTH 3MaHUNA U COOPY>KEHHI.
TTOKapHOTO PUCKA 2.0npenencHue 9acTOTHI Pealli3aIlii OITaCHbIX
CUTYALUH.

3.IToctpoenue moneit onacHbIX (HaKTOPOB MOXKApa IJis
Pa3NUYHBIX CLIEHAPUEB €r0 Pa3BUTHS.

4.0ueHKa mocaeCTBUN BO3ACHCTBHUS ONAaCHBIX (PakTOpoB
Mo>kapa Ha JIIOJe sl pa3uuHbIX CLEHAPHEB €T0
pa3BUTHS.

5.MeToauKy OLIeHKH MHIUBUIYAIbHOTO U COLIMATBHOTO
MOKapHOT'0 PUCKA.

HpOMe)KyTO‘lHa}l aTTeCTanus - 3a4€T

4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH U C(OPMHPOBAHHOCTH
KOMIIETEHIMH 00yYarIIerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTallUM.

JIni  TOJOXWUTENBPHOH  OLEHKM MO  pe3yjibTaTaM  OCBOGHHS  JAWCIHIUIMHBI
00y4aromeMycssHeoOX0AMMO BBIITOJIHUTh BCE YCTAaHOBJICHHBIC BHJBI y4eOHOH paboThl. OueHka
pe3ynbTaToB paboThl 00yYaromierocs B 6amiax (1o BUaaM) NpuBeaeHa B Ta0IuIe 7.

Tabmuma 7 - bannpHO-pediTHHrOBass OIEHKAa pPe3ylbTaTOB Y4eOHOH  paboThI
oOyuaromuxcs no sugam(bPC)
VYuebHnas padbora |Cymma |Bumbl v pe3ynbTaThl OreHka B aTTecTalluu 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 3andaruii)
3aHATUH 10 IMpaxtuueckue 3auatus |1 6aa1 - nocemenue 1 NpakTHIECKOTO 18- 36
pacmucanuio u (paboTa Ha IPaKTHYECCKOM [3aHATHUS U BHIIIOJHEHHE paOOTH Ha 51-65%
BBINOJIHEHHE 3aHSATHH) 2 0asu1a — nocemenue 1 3aHaTus u
3aJJaHU ) (18 3ansATHI). 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 6ans0B (MaKCUMaJIbHOE 3HAYCHHE)

HTOro mo mpoMeKyTO4HOMH aTTECTAINH (324eTy) 10-20 6ana0B

CymmapHasi onieHka o qucnumianne/ CymMa 0aioB TEKyIeH U IPOMEXYTOYHOH aTTeCTaIliH 51 -100 6.




SMarepuajbHO-TEXHHYECKOEe, MPOrPaMMHOEe U Y4eOHO-MeTOIANYecKoe
o0ecrieyeHmne M CHUILTAHBI.
5.1 YueOHas ureparypa

OcHoBHasi yueOHasi JIuTEpaTypa

1. [Iporuo3upoBanue onacHbIX (HaKTOPOB MOXKapa : yueOHoe mocodue : [16+] / aBT.-cocT.
H.A. becniepctos, E.A. [Tonosa ; KemepoBckuii rocy1apCTBEHHBIN YHUBEpCUTET. — KeMepoBo :
KemepoBckuil rocygapcTBeHHblil yausepcureT, 2019. — 107 c. : wi., 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. IloxkapHast 6€301macHOCTh TEXHOJIOTHYECKUX TIporieccoB. OleHKa
MOYKapHBIX PUCKOB HA OMACHBIX MPOU3BOJICTBEHHBIX 00BEKTax : yuebHoe mocoodue / 10. U.
WBanos, T. A. Tymanona, /1. A. becnepctoB. — Kemepono : KemI['VY, 2017. — 144 c. — ISBN
979-5-89289-104-1. // JIanb : anekTpoHHO-OMOIMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/103918 (mara obparenus: 05.02.2020). —— TeKCT : 2IEKTPOHHBIH

JlonoJiHuTeIbHASL y4eOHAas JINTepaTypa

1.ITporHo3upoBaHue OMacHBIX (PAKTOPOB MOXKapa: OIMpPEAeTCHHE PACUETHBIX BEIMYUH
MO’KapHOT'0 PHCKa OOIIECTBEHHBIX 3aHUN M COOpYKeHUH : yueOHoe mocooue / FO. U. MBaHoB,
. A. becniepctos, A. C. Mamontos, E. U. 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 ooparienus: 05.02.2020). - TeKCT : 2AESKTPOHHBIH.

2.Kanmenun, 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 0e30macHOCTH. -
HoBoky3nenk : PUO HOU Keml'VY, 2013. - 52 c. - Ha o6noxke aBTOp He ykazaH. — TeKcT :
HEIOCPEICTBEHHBIN.

5.2 MarepuajibHO-TEXHHYECKOEe M  MNPOrpaMMHOe oOecnevyeHue

AUCHUIIJINHBI.
VY4eOHble 3aHATUS N0 AUCLUILINHE TPOBOAATCS B yueOHbIX ayautopusix HOU Kem['Y:

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

- 3aHSATHHA CEMUHAPCKOro (MMPaKTUYECKOT0) THIIA,

- JJIA TPYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCyanaHI/Iﬁ,

- TEKYIIETO KOHTPOJISI ¥ TPOMEKYTOYHOH aTTecTarun/
CnenmanusupoBanHas (y4eOHas1) Melejb: JOCKa MEJOBasd,
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. Uudopmanmonnas cucrema «OOLIEPOCCHIICKUI MaTEeMAaTUYECKUN MOPTAIl»,pPEeKUM JOCTYIa
:http://www.mathnet.ru/

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

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

4 UupopmarmonHass cuctema «EauHOE OKHO Jo0cTyna K HWH(GOPMAIMOHHBIM pecypcamy»
http://window.edu.ru/catalog/

5.ba3bl JaHHBIX U AHATMUTUYECKUE MTYOJUKAIIMH Ha MOpTae «Y HUBEPCUTETCKAs
uHpopManuoHHas cucrema Poccus», pexxum nocrtymna: https://uisrussia.msu.ru/

6 Unble cBeqeHus1 M (WJIH) MAaTePHAJIbI.

6.1.1lpuMmepHbIe TeMbI NIUCHbMEHHBIX Y4eOHbIX Pad0T
[TuceMeHHBIE pabOTHI HE MPEAYCMOTPEHBI

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

1.OmnacHsie (hakTOpbI OXKapa.

2.B3anMocBs3b cpeTHE0ObEMHON U CPETHEMACCOBOM TEMITEpaTYyp.

3. IpiMooOpasyromias cnocoOHOCTh TOPIOYEro MaTepuana, onpeseneHue, Gopmyna.
4.0nTrH4ecKkoe KOJIMYECTBO JbIMa, OnpeneneHue, hopmyra.

5.OCHOBHBIE JOMYIIEHUSI MHTETPATLHON MaTEMAaTUYECKON MOJIENN TT0Kapa B MOMEIICHUH.
6.IToHm>keHHast KOHIICHTpAIUsI KUCIOPO/Ia, KaK OMacHbI (pakTop moxapa.
7.IlpenenpHo monyctumble 3HaueHuss ODII, pusznuecknit cMbICI.

8.CoBpeMeHHBbIE Hay4YHbIe METOAbI TporHo3upoBanns ODII.

9.CpennemaccoBas Temrepatypa, onpenenenue, hopmyna.

10.CpenneodbeMHas (yaenbHas) BHyTPEHHsISI SHEPTUs, onpeenieHue, popmyna.
11.CpenneodbemMHas onTu4eckas INIOTHOCTb JibIMa, OoNpesienenue, popmyna.
12.CpenneobbeMHast TUIOTHOCTH (KOHIIEHTPAIIHS) IbIMa, oTnipeaesienue, hopmyra.
13.CpenneobbemMHas IIIOTHOCTH Ta30BOM CpeJibl, onpeenenue, Gopmyia.
14.CpenneobbemMHas TemMreparypa, onpeaenetnue, Gopmyra.

15.CymHocts 1 niposiBiieHre BTOpudHbIXx ODIT.

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

19.®opmynupoBKa 3aKOHA pacipeleIeHHs] HAPYKHBIX AaBJIEHUH 10 BBICOTE (aHATUTHYECKAs

3aIMCh).

20.ITepenan naBieHUA.

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

22.PackpbITh 0COOEHHOCTH PEKUMOB PaOOTHI TPOESMOB.

23.YpaBHeHHe OalaHca KUCJIOPO/ia Ha BHYTPEHHEM T10Kape.

24.YpaBHeHUE MaTepUaIbHOrO OajlaHca Ha BHYTPEHHEM TOXkKape.

25.YpaBHEHHE POAYKTOB TOPECHHUS HA BHYTPSCHHEM IOXKape.

26.YpaBHEHUE SHEPTHH BHYTPEHHETO T0XkKapa.

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

CMBICTI, BXOJSIIIME B HEE BEIMYMHBI.

28.Dopmyna Uil OIpeIelIeHHsI CKOPOCTH Ta3a, (GU3MYECKHi CMBICIT, BXOJSIINE B HEE BEIIMYUHBI.
29.DopMynHpoOBKa 3aKOHA pacipeeseHUs] BHYTPEHHUX AaBJICHUMN MO BHICOTE TTOMELICHUS
(aHasMTHYECKAS 3AIKCH).

30.Cymnocts nuddepenuansaoro meroaa nporuosuposanus O®II, ero nuhopMaTUBHOCTH U
0071aCTh MPAKTUIECKOTO UCITOJIE30BAHMUS.

31.ITpoeMHOCTD, ONIpeieNIeHUE U BETUYHHBI, €€ OMICHIBAIOIIHE.

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

33.HauanbHble YCIOBHS IIPH MOCTaHOBKE 3a1aun o AuHamMuku ODI] HauaapHOM cTagauM moxapa.
34 Moaudukanus 6a30BOi MaTeMaTH4YE€CKONH MOJIEH JIJIsl y4eTa BIUSHUS 00BEMHOT0 ITa30BOT0O
TYIICHUSI.

35.Kputnueckas npooKUTeIbHOCTD [0Kapa MO YCIOBHIO JOCTHKEHUS TEMIIEpaTypoil B
MOMEIIEHUH TPECIIBHO JIOMYCTUMOTO 3HAYCHUSI.

36.Koadurment temnonoreps, onpeacsieHne, CriocoObl IPUMEHEHUS.

37.3HaueHus BBOJUMBIX ITapaMeTpoB A, B u n.

38.JlononHuTENbHOE YpaBHEHHE OanaHca, YUYUTHIBAIOIIEE BIUSIHIE 00bEMHOT0 TYIICHUS Fa30M.
39.BnusiHue KOHIICHTPAIMK OTHETYIIAIIETO BEIIECTBA HAa CKOPOCTh BEITOPAHHMS.

40.061acTh MPaKTUYECKOTO MPUMEHEHHS 30HHBIX MOJIEJIeH MOKapOB.

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

42 Matematrudeckasi TOCTAaHOBKA 337]a4i O TMHAMHUKE OMACHBIX ()aKTOPOB MOKapa B
IIPUIIOTOJIOYHOM 30HE.

43.Mopaudukarus 6a30BO HHTETpanbHON Mojenu s onpeneiacHus ODII mo 3oHaMm.
44.0061aCTh IPAKTUYECKOTO TPUMEHEHHUS 30HHBIX MOJIEJICH MOKapoB.

45.0npeneneHre NOTOKOB MacChl 13 KOHBEKTUBHOM KOJIOHKU B MPUITOTOJIOYHBIN CJION Ha OCHOBE
TE€OpUHU CBOOOIHOM TypOyJIE€HTHOU KOHBEKTUBHON CTPYH.

46.Kakwue 31anus oTHOcsATCS K kinaccam @ 3.1, @ 4.2 pyHKIMOHATHHON MOKapHOH omacHOCTH?
47 Kakue oCHOBaHHUS JUIsl ONPEEIICHNS PACUETHBIX BEJIMYUH MOXKAPHOTO pucka?

48.JlaiiTe onpeaeNieHUE U IUHUILY U3MEPEHUS apameTpa toi.

49.Kakwe MpearnochIKA MOJI0KEHBI B OCHOBY BEIOOPa KOHKPETHOW MOJICITH pacuyeTa BPeMEeHH
OJIOKMpOBaHUS MyTeH HBaAKyaIuu?

50.Yto HeoOx0IMMO clienaTh MPU HECOOTBETCTBUU WHANBUAYAIBHOTO TOKAPHOTO PHCKA
HOPMAaTHBHOMY 3HAUEHHIO?

IpumepHule npakmuyeckue 3a0aHus

OnpenenuTh BEIMYUHY TOTEHIIMAIBHOTO  IMOXKAPHOTO pHCKAa B IOMEIICHUSIX
OJIHOOTXHOW  KOHTPOJUIEPHOW y  YIOpPaBICHUM TEXHOJOTHYECKHMMH  TpoIleccaMd  Ha
TIPOM3BOJICTBE. B paccMaTpuBaeMOM 3TaHAN PaCIIOIOKEHBI MTOMETIEHUE
KOHTPOJUIEPHOH Tuiomaasto  S= 45 M (7x5,0 m); xopumop S= 20 M TaMOyp S=
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4,5 m? (1,5x3,0 m). Bricota momemenuit H=5,0 m. [llupuHa n1BEpHBIX MPOEMOB COCTABISET a =
1,0 m, a ux Beicora B= 2,0 M B KOHTpoO/UIEpHO# B TeueHHe paboyero THS HAXOAUTCS OJIUH
YeJIoBeK (ormeparop).

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

(@amunua, unuyuanst u dondxcHocms npenooasamens (et))
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