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JIMCT BHeceHU s M3MEHEeHU
B PIIJI 51.B.07 MonenupoBaHue OnmacHbIX (hakToOpoB I1okapa B

TCXHUYCCKUX CUCTEMAX
(K00 no yueOHoMy NIAHY, HA38AHUE OUCYUNTIUHBL)

Ha 2021-2022 yueGHbIii TO11

- yTBEpKJEHa YYeHbIM COBETOM (akynbTeTa (PU3NUECKONH KYIbTYpHI,
€CTECTBO3HAHUS U MPUPOAOIONB30BaHUSA (IPOTOKON YUEHOro coBeTa (pakyibTeTa
Ne 6a ot 13.03.2021r.) ana OIIOII 2021 rox nadopa Ha 2021 / 2022 yueOHbI roA
no Hanpasienuto noarotoBku 20.03.01 Texuocdepnas 6e30MacHOCTS,
HanpaBieHHOCTh (mpoduiib) be3omacHOCTh TEXHOJOIMUECKHX MPOIECCOB U
IPOM3BOJICTB

- onoOpeHa Ha 3aceaHuM MeToaudeckol komuccuun (axynbrera OKEII
(mpoTtokon MeTonuyeckor komuccuu axynbrera Ne 3 ot 25.02.2021 1.)

- o00peHa Ha 3aceJaHuu KadeIpbl Fe03K0I0ruM U reorpaduu npotokoia Ne 7 ot
17.02.2021 r. Yoonos 1O.B.
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1 Ieab AMCUUILUIMHBI.

B pesynbrare 0CBOCHUS TUCIUIUIMHBI y O0Y4YaIOIErocs TOJDKHBI ObITh C(HOpPMHUPOBAHBI
KOMITIETEHITUM OCHOBHOU MpOQecCHOHAIBHON 00pa30BaTeNbHONW MPOTPAMMBI aKaJIeMHYECKOTO
OakanaBpuata(nanee - OITOIT): TIK-3, TTK-23.

ConepxaHne KOMITETCHIIMH KaK IUIAHUPYEMBIX PE3YyJIbTaTOB OOYYEHHS IO AUCIUILINHE

cM. Tabunel 1 u 2.

1.1 ®dopmupyemblie KOMIETEHUHHU
Tabnuma 1 - GopMupyemble TUCIUILTAHON KOMITCTSHITUU

HanmenoBanue Buna

HaumenoBanue kateropuu

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIUHN

KOMIIETEHIIUN (Tpynmbl) KOMITETEHITHH

(ynueepcanvhas,

obwenpopeccuonanvras,

npogeccuonanvras)

npodeccroHabHAS MIPOEKTHO- ITK-3 Crioco6HOCT OLEHHBATH PUCK U
KOHCTPYKTOPCKast OMpeesisiTh MEPhI 1Mo 00ECTIeUYeHUI0 OE30MacHOCTH

pa3pabaThIBACMOIN TEXHUKH

npodeccroHabHaS Hay4YHO- IMK-23 CriocoGHOCTE MCTONB30BATEL 3aKOHBI U

HCCJICA0BATEIIbCKASA METOAbl MAaTEMAaTUKH, €ECTECTBEHHBIX,

FYMaHUTapHBIX U SKOHOMHUYECKHUX HayK IIpU
penieHr# npoecCHOHAIBHBIX 33714

1.2 UHauKaTOpbI 10CTUKEHUS] KOMIIETe HIU it
Tabnuia 2 — UHaukaTopsl TOCTHKEHHS] KOMIIETEHIIUH, pOopMUpyeMble AUCHUTIITMHON

Kon u na3spanue

JeckpunTopbl KOMIIETEHIIUN

JMcUuIITHEL ¥ IPaKTHKH, (popMuUpyIOIIHe

OIICHUBATH PUCK U
OIPEIEIISITH MEPBI
110 00€eCIeYEeHnIO

BEJIMYMH MOKAPHOI'0 PUCKA Ha
MPOU3BOJICTBEHHBIX 00BEKTAX
(B TEXHUYECKUX CUCTEMAaX) U

KOMIIETEHIIUU xommererHmo OITOIT
I1K-3 3HaTh: b1.5.24 Menuko-010I0rn4ecKne OCHOBEI
CrnocoOHOCTEL -MCTOJUKY ONPECACIICHUA PaCUCTHBIX 6e30MacHOCTH

b1.5.25 HanexHOCTh TEXHHYECKIX CHCTEM H
TEXHOT'€HHBIN PUCK
b1.B.12 YnpaBnenue puckamMu u MpoQrrakTHKa

0€e30M1acCHOCTH CIOCOOBI €r0 CHUKEHHUSL. N
paspabaTHIBACMOii VMeTh: B oOiactu TexHoc(hepHOU 0e30macHOCTH
TEXHUKH -IIPHMEHSTH METOHKY OIpPECIICHIS }];);;?.({lp]?).Os.gplxg/[[)gnem:ponagzlz Oﬂz‘c'c’béx .
TOPOB Il B TeXHMYECKHUX CHCTeMax
PaCUCTHBIX BEJIMYHUH ITOXKapHOT'O
pYCKa Ha IPOU3BOACTBEHHBIX b1 BI[B0502 MO,I[GJ'II/IpOBaHI/IC IIOCJICACTBUN
00beKTax (B TEXHMYECKHMX CHCTEMAax) | TEXHOTE€HHBIX aBapuid
U CIIOCOOBI €10 CHIKEHUS. b1.B.JIB.07.01 Cucrema ynpaBieHHus
Buaners: po¢eCCHOHATHHBIMHU PUCKAMHU
-HaBbIKaMH OTIPEACIICHIA PACICTHBIX | K1 B J1B.07.02 YnpaBieHne MPOMBIIILICHHOM
BEJIMYMH ITOKapHOI'O é)I/ICKa Ha 6C3OH3CHOCTBIO
IIPOU3BOJACTBCHHBIX OOBEKTAX
P A b2.B.02(IT)[Ipon3BoacTBeHHAS IPAKTHKA.
(B TEXHUYECKHUX CHCTEMaXx) U €T0 TeXHOMOTHeCKAL IAKTHKS
CHM)KXCHUSL.
b2.B.05(I1n) . IIponsBoacTBeHHAS TPAKTHKA.
[IpenaunnoMHas IpakTHKa
b3.5.01(/1) 3ammra BeITYCKHOI
KBAJIM(UKAIMOHHOW PabOTHI , BKITFOYAs
MPOLENYPY K 3alUTE U NPOLENYPY 3alUThI
I1K-23 . 3HATB! b1.b.18 Opranusanus Hay4HO-
Crioco0HOCTH -OCHOBHBIE MAaTEMATUUECKUE MOJIENIH | HCCIIEIOBATEIHLCKON IEATEIbHOCTHA
UCIIOIB30BATh TIOXXAPOB. b1.B.03 IlnaHnupoBaHue U OpraHu3aLus
3aKOHBI U MCTO/BI Ymerb: JKCIIEPUMEHTA B chepe 6e30MacHOCTH
MaTCMaTUuKu, -~OnpeaACIsITh o0acThb OPAKTUYCCKOTro BI.B.HB.OS.OI MO[[eJIHPOBaHHe OMACHBIX
€CTCCTBCHHBIX, MNPUMCHCHUSA MATEMATUICCKUX (l)aKTOpOB HO)Kapa B TEXHHYECKHX CHCTEMAX
TYMAHUTAPHBIX U MO,Z[GHCﬁ OoXapoB, MPUMCHATH Bl B I[B 05 02 MO[[CJ'[I/I OBAHMNE HOCHC,I[CTBI/Iﬁ
3KOHOMHUYECKUX 3aKOHBI M1 METOJBI JJISI OIIPEACIICHUSA T T N p
HayK IIPH PELICHUU OMacHBIX (PaKTOPOB MOXKApA. TCXHOTCHHBIX aBaprn
IpodeCCHOHATIBHBI Baasers: b1.B.JIB.06.01 Pa3zpaGoTka pa3enos




Kon 1 nassanue
KOMIIETEHIINHA

I[eCKpHHTOpI)I KOMIETCHIUN

JIMCUMILTHHBI ¥ TPAKTHKH, (popMUpYIOIITHE
xommereHiuo OITOIT

X 3aga4 -MCTOJaMH MAaTEMATHYCCKOT'O

OmacHBIX (PaKTOPOB MOXKApA.

MOACINPOBaHUA, METOAAMHU OLICHKU

MIPOU3BOACTBEHHON 0€30MaCHOCTH B IMTPOEKTaX
B1.B.J1B.06.02 VccrnenoBanue KOMITJICKCHOM
0e30macHOCTH YenoBeka B TexHochepe
b2.B.04(IT) TTpon3BoacTBEHHAS TIPAKTHKA.
Hayuno-uccnenoBarensckast pabora
Bb2.B.05(I1x) . [Ipon3BoncTBEeHHAs MpaKTHKA.
IIpenauninoMHas IpakTHKa

Bb3.5.01(/]) 3amura BeITyCKHOI
KBaNMM(PUKAIMOHHOM paboThI , BKITIOYAS
POLEAYPY K 3aIUTE H MPOLEAYPY 3aIHTHI

2 O0BbEM M TPYAOEMKOCTH TUCIHUIIMHBI 110 BUAAM Y4eOHBIX 3aHSATHIA.

DopMbI MPOMEKYTOYHOM ATTECTALUM.

Tabnuna 4 — O06beM U TPYJOEMKOCTh JUCITUTUIMHBI 10 BUJAM YIEOHBIX 3aHSITHI

O0BEéM uacoB o popmam
OO1ast TPyI0eMKOCTh | BUJIbI yUeOHOM padOThI 1O AUCHHUILIMHE, o0yueHuns
MPOBOIMMBIC B Pa3HBIX (popmax
(0/0]0) 300
1 O6mas Tpy10eMKOCTh IUCIUILINHBI 108 108
2 KonrtakrHas pabora oOydarommxcs ¢ npernoaaBateneM (1Mo BUIaM 68 14
y4eOHBIX 3aHsITHiT) (BCero)
AynuropHas pabora (Bcero): 68 14
B TOM YHCIIC:
JIEKLIUA 28 6
MIPAKTHYECKUE 3aHATHSI, CEMHHAPBI 40 8
MPAKTHKYMBI
n1abopaToOpHBIC PAOOTHI
B MHTEpPaKTUBHOU (hopme
B DJIEKTPOHHOH (hopMme
BHueaynuropHas pabota (Bcero): 40 90
3 CamocTosiTenbHas paboTa obydaromuxcs (Bcero) 40 90
4 TlpoMexyTouHasi aTTECTAIMSAOOYJAIOMIErOCs- 3a4eT W OOBEM 3auer 4
YacoB, BBIICIICHHBIH HA MPOMEXYTOYHYIO aTTECTAIHIO:

3. YueOHO-TeMaTHYeCKHIi IJIAH U COePKaHue TUCHMILIUHBI.

3.1 Y4yeOHO-TEMATHYECKHUH IJIAH

Tabnuna 5 - YueObHo-TemaTuyeckuil miaH ouHoi Gopmbl 00ydeHUS

E Ob6mas TpymoeMKoCTh 3aHATH (Jac.) Dopmbl
= TpyRoéM 0DdO 300 TeKyIIero
% Pazniensl 1 TeMBl JUCLHUIUIMHBI KOCTh | AyauTopH. AYIHTOPH. KOHTPOJISL 1
= 10 3aHATHUAM (6ceco |  samsmus | pe |_saHATus | -p [IPOMEKYTOUHO
: uac.) | e, IPAaKT. JIEKI. | IPaKT, 1 aTTeCTalln
2 YCIIeBaeMOCTH
Cemectp 6
1 CoBpeMeHHBIE HaAYYHBIE METObBI 1 2 15 | TIpakTuueck
MIPOrHO3UPOBAHHMS ONACHBIX (haKTOPOB as pabota
noxapa. OCHOBHBIE TIOHATHS U 1618 | 4 6 6
YpaBHEHHUSI WHTErPaJbHON
MaTEeMaTHYeCKON MOJICNH 1oXKapa
TIOMEIICHHS
2 ['a3000MeH B moMenieHuu u 1 2 15 | IIpakTuueck
teropuznveckue QyHKINH, 16/18 | 4 6 6 as pabora
HEOOXOIMMBIC JUTSl OMCAHHS




= Oomas TpymoeMKocTh 3aHsTHH (Yac.) Dopmbl
= TPYNOEM 0dO 300 TEKYILETo
% Pazniensl u TeMBl JUCHUIUIAHBI KOCTh | AynuTOpH. AYIUTOpH. KOHTPOJISL ¥
= T10 3aHATUAM (6cezo 3aHATHS CPC |__3aHaTus CPC [POMEXKYTOTHO
= uac.) | pexw,. | mpaxr. JIEKIL. | TIPAKT, 1 aTTecTannn
Z YCIEBAEMOCTH
3aMKHYTOI'0 IOKapa
3 MaremaTtnyeckasi IOCTaHOBKA 3a1a4X 1 2 15 | TIpakTuueck
0 IMHAMUKE OMAacCHBIX (HaKTOPOB 20/18 | 4 8 8 as pabora
Ha4YaJIbHOW CTAJIUM MOXKapa
4 [IpornozupoBaHue oMacHbIX (HaKTOPOB 1 2 15 | IIpaktuueck
noxkapa MmpH TyLIICHUH C 1618 | 4 6 6 as pabora
HCTOJIb30BaHHEM HHTETPaIbHOTO
MeTo/1a
5 3oHHag  MareMaThdeckass  MOJEIb 1 1 15 [IpakTrueck
moxxapa B TOMEIIEHWH, 4YucieHHas | 18/17 | 6 6 6 as pabora
peanu3anus 30HHOW MOJIeNu
6 OmpenencHne pacueTHBIX BEIHYHUH 29/17 6 8 8 1 |1 15 | IIpakTudeck
MOYXKAPHOT'O PUCKA ast pabora
[IpomexyTO4YHast HTOTOBAsK ATTECTALMA | 1 3ayer
- 3auer
HUTOT'O 108 28 40 | 40 |6 8 90

3.2. ConepsxkaHue 3aHATHI M0 BUAAM y4eOHOI padoThI
Tabmuia 6 — Conepxanue AUCITUTUTHHBI

No HaumenoBanue paszjena, TeMbl
ConeprxaHue 3aHATHS
n/ JIUCLUTUIAHBI
Cemectp 6
Cooeporcanie 1eKyUOHHO20 Kypca
1 CoBpeMeHHbIE HayUHBIE METOABI OCHOBHBIE ITOHATHSI MaTEMaTHUECKON MOJENIN IoXkKapa
IIPOrHO3MPOBAHMUS ONACHBIX (pakTopoB | momemmeHus. Juddepenimansabie ypaBHEHHS TOXapa.
noxapa. OCHOBHBIE IOHATHUS U
YpPaBHEHUSI UHTErpaIbHOU
MaTeMaTHYECKOM MOJENN IoKapa
IIOM I EHUS
2 l'a3000MeH B IOMENIEHUH | JononHuTenpHbIE YpaBHEHUS HHTErPAJIbHOU
ternopundeckue QyHKIUY, MaTeMaTUYECKOH MOJIENH MOXKapa IJIsl pacyera pacxoJloB
HEOOXOOUMBbIe IJIs1 OLIMCAaHUs YXOISIIIUX I'a30B U MOCTYIAIOIIEr0 Yepe3 NpoEM BO3ayXa.
3aMKHYTOI'0 TIOKapa YpaBHEHHE HHTErPaIbHON MOJIEH MoXKapa AJsl pacyera
TETJIOBOr'0 MTOTOKA B OTPaXAEHUS M CKOPOCTH BBITOPaHHUS
TOPIOYMX MAaTEpUAIOB.
3 MatemaTuyeckasi IOCTaHOBKA 3alaud | MHTerpanbpHas MaTeMaTudecKasi MOZIE/Ib HadyalbHON
0 IMHAMHKE ONAaCHBIX (JaKTOPOB CTaJHH.
HavyaJIbHOW CTaIUU MOXKapa Pemenne 3amaun 6e30macHOl 3BaKyalluH JIIOJIEH TPU
noxape.
Pacuer koadduurenTa TemnonorinomeHus (CpeaHero
K03 pUIMEHTa TETUIONOTEPh) IPH OIPENEICHUN
KPUTUYECKOH NPOJOIKUTEIBHOCTD OXKApa.
4 [IpornoszupoBanue onacHbIX (pakTopoB | IIpHHIMIBI TPOrHO3UPOBAHUS OMACHBIX (PAKTOPOB
roxkapa MpH TYLICHUH C noxapa.
HCIOJIb30BAaHUEM MHTETPaJIbHOrO CucTeMbl ypaBHEHHH, ONMUCHIBAIOIINE COCTOSIHUE CPEAbI
MeToJa MIpU TYLUIEHUH [TO¥Kapa.
JlonomHuTENBHBIE ypaBHEHM S, HCIIOIb3YEMBIE B
WHTETPAJIILHOW MOJIENN TIOXkKapa.




HaunMmenoBanue pas3acia, TEMbI

ConepxaHue 3aHsITHS

MMOXXapHOI'o pruCKa

/1 JMCIIUTIIMHBI

5 3oHHas  MaremMatuyeckas — Mojenb | [locraHoBka 3agauu 0 30HHOM MOJETIUPOBAHUM.
noxkapa B TIOMELIEHUU, uucieHHas | KOHBEKTUBHAs KOJOHKA.
peanu3anyus 30HHOW MOJIENHU IIpunoTonoYHkIi CIoi.

6 Ompenenenne pacueTHeix BenuunH | 1.IlokapHbIe pUCKH U UX BUBL.

2.Knaccudukaiuss 37aHUE , COOPY)KEHUH U OOBEKTOB
3aIUTHI IO 10 (PYHKITMOHAIBHOM MOKaPHON OMACHOCTH.
3.IlocnenoBaTenbHOCTh JeCTBUI Ipu OLICHKE
MOKapHOTO PUCKA.

4.OCcHOBHBIE pPACUYETHBIE BETUYMHBI
UCIIOJIb3yEMbIC JUTST OLICHKH
MOKapHOTO PUCKA.

5. 4.OcHOBHBIE pacUeTHbIE BETUYMHBI U 3aBUCHMOCTH,
UCIOJIb3yEeMbIC JIJISI OLIGHKH COI[HAIbHOTO TOXaPHOT'0
pHCKa.

U 3aBHCHUMOCTH,
WHIUBUAYaJIbHOTO

Cooeporcanue npakmuyeckux 3aHamuil

COBpeMeHHLIe HAaY4YHBIC MCTOIBI
MPOTHO3UPOBAHUS OMACHBIX (JaKTOPOB
nokapa. OCHOBHBIC TIOHSTHS U
YpaBHEHUS] MHTETPAIBHON
MaTeMaTUYeCKON MOJIENH MoXxapa
TTOMEIICHU S

1. Jomymenus HUHTETPAITLHOTO
TEPMOAMHAMUYECKOT0 aHANIN3a MOXKapa.
2.CpenneobbemMHas TNIOTHOCTD Ta30BOM CpeNbl.
3.CpenneobbeMHast mapiipaibHas TUIOTHOCTb.
4.CpenneobbemHas (yaenbHas) BHYyTPEHHSS SHEPTHS.
S.JIbiM W ero BIWSHUE Ha TEPMOJAMHAMHUUYECKHE
MapaMeTpbl CPEeNbI.

MCTOaa

I'azo00MeH B TOMeEIeHNH U
termnodu3ndeckue QyHKITNH,
HEOOXOJIMBIE JIJIsl ONTCAHUS
3aMKHYTOI'0 TIOXKapa

1.I'a3000M€H B IIOMEIIEHNH.

2.PacnpeneneHuii naBJeHUH O BBICOTE.
3.IL10CKOCTh paBHBIX JAAaBIICHUN U PEKUMBI paOOTHI
mpoema.

4.PacmipenerneHue nepenagoB AaBICHUN 10 BBICOTE
MTOMEILEHU .

5. ®opMmyIibl JUIs pacyera pacxoja ra3a u Bo3ayxa,
BEIOPACHIBAEMOr0 Yepe3 MPSIMOYTOIBHBIN TPOEM.

6. BiusHaue BeTpa Ha Ta3000MEH.

7.OMIEpUYecKre U MOTyIMIIMPHIECKHE METOJBI pacyera
TEIIOBOTO MTOTOKA B OTPaXKICHUS.

8.Metozp! pacdera CKOPOCTH BBITOPAHUS TOPIOYIX
MaTEpHAIOB M CKOPOCTH TEILUIOBBIICIECHHUSI.

MatemaTuyeckasi IOCTaHOBKA 3aJ1a4u
0 AMHAMHKE ONACHBIX (JaKTOPOB
HayaJIbHOW CTaIUU MOXKapa

1.IlocraHOBKa 3a1auul U €€ peLIeHHE.

2. Pemrenue ypaBHeHHs OanaHca SHEPTHH.

3. Pemenue ypaBHeHHs OanaHca KACIOPO/A.

4. Pemenue ypaBHeHus 0anaHca TOKCHYHOTO rasa.

5. Pemrenne ypaBHeHUsI IIOTHOCTH AbIMA.

6. Pacuér xpuTHUeCKOi MPOIOMIKUTEIHHOCTH TIOXKAapa.
7. Pacu€r KxpUTHYECKUX 3HAYCHU CPETHUX ITapaMeTPOB
COCTOSIHUSI CPEZIbl B IIOMEIICHHUH.

8.Onpenenenne cpeanero KO3QpGpuureHTa TeronoTephb
IIPY KPYroBOM pa3BUTHH HOXKapa.

9. Onpenenenue cpenHero Ko3QpQGuuruenTa TerIonoTephb
IPY JINHEWHOM Pa3BUTHH I10XKapa.

10. Onpexnenenue cpenaero ko3¢ UIMEHTa TEIIONoTEPh
IIPY TOPEHUH JKUIKOCTH B TIOMELICHUH.

[IporHozupoBaHue onacHbIX (HaKTOPOB
noXkapa IpH TyLIEHHH C
HCIIOJIb30BaHUEM MHTETPAIBHOTO
MeTOoJa

1.IIporno3upoBaHue oMacHbIX (PaKTOPOB MMOXKAPA.
2. OCHOBHBIE H JONOJIHUTENBHBIE YPABHEHNUS,
OIHCHIBAIOIINE COCTOSHUE CPEbI IPU TYIIEHUHU TOXKapa.

30oHHas MaTéMaTH4YCCKasa
ImoXxapa B TIOMCHICHHH,

MOICIIb
YMCJICHHAsA

1.3agaua 0 30HHOM MOJIENHPOBaHUH.
2.Pacuer noneil TeMnepaTyp ¥ CKOpOCTEH B

7




Ne HaunMmenoBanue pas3acia, TEMbI

ConepxaHue 3aHsITHS
/T JUUCIIUTLTAHBI

peanu3anus 30HHOU MOJENH KOHBEKTHBHOW KOJIOHKE.
3.30HHas MoJeNb KaK YacTHBIN CiIy4ail HHTETpajJbHON
MOJEIU JJIsl MPUIIOTOJIIOYHOIO CIOSL.

Omnpenenenre pacyeTHBIX BeIWYUH | 1.AHaNW3 NOKAPHOW OMACHOCTH 3IaHUH H COOPYKEHUH.
M0’KapHOT0 pUCKa 2.0mpenenenue 4acToThl peai3allii ONacHBIX
CUTyaLUil.

3.IlocTpoenue noseli onacHbIX (HaKTOPOB MmoXKapa s
Pa3IUYHBIX CIIEHApHEB €r0 Pa3BUTHSL.

4.011eHKa MOCTENCTBUN BO3ICHCTBHUS ONMACHBIX (PAKTOPOB
MokKapa Ha JIIoJIed JUId pa3IuyHbIX CLiEHapueB ero
Ppa3BUTHAL.

5.MeToauKH OIeHKH WHIUBUAYAIBHOTO U COLUATIBHOTO
MO’KapHOT'0 PUCKA.

[TpomexxyToUHas aTTeCTaly - 3a4€T

4 Tlopsiok OULEHUBAHUSI YyCIeBaeMOCTH W c(popMHPOBAHHOCTH
KOMIIETCHUMH 00y4arlIerocsi B TeKyuieil U NpoMeKYTOYHOM aTTeCTALUM.

JIns  TONOXWTENBPHOM  OLEHKM IO  pe3yjJbTaTaM  OCBOCHMS  JIUCLHILIMHBI
00y4JaromeMycssHe0OX0ANMO BBITIOIHUTE BCE YCTAHOBICHHBIE BHIBI y4eOHOH paboTel. OneHka
pe3ynbTaToB pabOThI 0O0yJaromerocs B 6amiax (1o Bugam) mpuBeIeHa B Tabauie 7.

Tabmuma 7 - bamnpHO-pelTHHroBasi OLEHKAa pe3ylbTaToB y4eOHOW  paboThI
obyuaroruxcst mo sugam(bPC)
VYueOHnast pabora |Cymma  |Bupisl u pe3yabraTbl OrieHKa B aTTeCTalliU banbl
(BUABI) 0aioB  |y4eOHOI paboThI (17 nenenn)
Texymast yueOHas |80 JleK1IMOHHBIE 3aHATHUS 1 6aj1a mocemienye 1 JeKIIMOHHOIO 3-12
pabora B cemectpe (KOHCHEKT) 3aHATUSA
(ITocemenue (12 3ansTHIN)
3aHATHH 110 [paktuueckue 3ansatuss |1 6ana - mocenienne 1 MpakTUYECKOro 18 - 36
pacnucaHuIo U (pabora Ha PAKTUYECKOM |3aHSTHS U BBINIOIIHEHUE PaboThI Ha 51-65%
BBITIOJTHEHNE 3aHATHH) 2 0ana — nocelienre 1 3aHaTus U
3a/1aHMi) (18 3anarwuii). CYILIECTBEHHBIN BKJIAJ HA 3aHATHU B PadoTy

BCEii TPYIIIIBI, CAMOCTOATEIBHOCTD U
BhINONHEHKE padoThl Ha 85,1-100%

Kontpomnsusie pabotsr  |3a ogmy JIP:

(OTYET O BBIIOJTHEHUH 5 6ans10B (MOPOroBOE 3HAUCHHUE) 20 -32

KOHTPOJILHOH PabOThI) 7 6a/J10B

(4 pabotsn) 8 6as10B (MaKCHMAaITbHOE 3HAYCHHE)
HToro no Tekyueii padore B ceMecTpe 41-80 6a;110B
ITpomexyrounas |20 Teopernueckuii Bonpoc. |5 6a1/10B (IIOpPOroBOe 3HAUCHHUE) 5-10
aTTecTanus 10 6a110B (MakCHMaJIbHOE 3HAYCHHE)
(3auer) [IpakTryeckoe 3aganne |5 6a1J10B (IIOPOTOBOE 3HAUCHIIE) 5-10

10 6a110B (MakCHMaJIbHOE 3HAYCHHC)

HToro mo npomMeKyTo4HOii aTTecTanuu (3a4eTy) 10-20 6ans10B

CymmapHas oueHka no gucuuminne/ CymMa 6ajuioB TeKyIied 1 IpOMEKYTOTHOH aTTecTaIih 51 —100 6.




SMarepunaibHO-TEXHHYECKOe, NMPOrpaMMHOe M Yy4eOHO-MeToanYecKoe
odecneyeHue IMCUUIIMHBI.
5.1 YueOnas sureparypa

OcHoBHasl yueOHasi TUTEPaTypa

1. IIporHo3upoBaHue OMacHBIX (PaKTOPOB MoXkapa : yuebHoe mocodbme : [16+] / aBT.-cocT.
J.A. becniepcros, E.A. [Tonosa ; KemepoBckuii rocyaapcTBeHHbIH yHUBEpcuTeT. — Kemeposo :
KemepoBckuii rocyrapcTBeHHbli yHuBepeurert, 2019. — 107 c. : ui., cxem. — Pexxum noctyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=574115 (mata oOparieHus:
05.02.2020). — bubmuorp. B kH. — ISBN 978-5-8353-2368-5. — TekcT : 37eKTPOHHBIIA.

2. UBanos, 0. 1. TloxxapHast 6€301acHOCTh TEXHOJIOTHIECKUX MporieccoB. OneHka
MO’KapHBIX PUCKOB Ha OMACHBIX IMPOU3BOACTBEHHBIX 00BEKTaX : yueOHoe mocobue / 0. U.
WBanos, T. A. Tymanosa, JI. A. becniepctoB. — Kemeposo : KemI'Y, 2017. — 144 c. — ISBN
979-5-89289-104-1. // Jlans : anexTpoHHO-OMOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/103918 (nara obpamienus: 05.02.2020). —— TeKcT : AMEKTPOHHBIH

JonoaHuTebHas yueOHas JuTEepaTypa

1.ITporHo3upoBaHue OMACHBIX ()AaKTOPOB TOXKapa: OIPEJICICHHE PACYCTHBIX BEIUIHH
MOKapHOTO PUCKA OOIIECTBEHHBIX 3JJaHUN M COOpYyKeHHi : yueOHoe mocodue / FO. U. VBaHos,
. A. beciepctoB, A. C. MamonTos, E. U. Ctabposckas. — Kemeposo : KemI'VY, 2013. — 122
c. — ISBN 978-5-89289-734-1 // Jlanp : snexTpoHHO-OMOMMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/45636 (mara obpamenus: 05.02.2020). - TeKCT : 3IEKTPOHHBIA.

2.Kamemuu, B.O. OmeHka OTrHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIHUH. TerioBbie
MPOILIECCH MIPH OTHEBOM BO3JEHCTBHU : yueOHO-MeToauueckoe mocooue / [B. O. Kanenun, Bi.
O. Kanenun, H. 1O. Cumopenko] ; HOU KemI'Y, Kadenpa texnochepHoit Ge3omacHOCTH. -
Hogokysnenk : PUO HOU Keml'V, 2013. - 52 ¢. - Ha o6noxke aBTOp HE yka3aH. — TeKcT :
HEMOCPECTBEHHBIH.

5.2 MarepuajibHo-TeXHHYECKOe W NporpaMMHoe obecnedeHHne

JUCHUIIJIMHDbI.
Y4eOHbIe 3aHATHS 110 AUCHHUIUIMHE MPOBOATCS B yueOHbIX ayauTopusix HOU KemI'V:

508 JlaGopaTopusi KOMNBIOTEPHOT0 MoOjeJHMpoBaHus. YueOHas | 654079, KemepoBckas o0xactp, T.
ayautopust (MyJIbTUMEOUIHAS) U1 IPOBEACHUS: HoBoky3nenk, np-kr Meramiypros,
- 3aHSATHH JEKIIMOHHOI'O THIIA, o 19

- 3aHATHIA CEMHHAPCKOTO (MPAaKTUYECKOr0) THUIIA,

- U1 TPYNIOBBIX U MHIUBHU YA bHBIX KOHCYJIBTAIUH,

- TEKYLIEero KOHTPOJISl M IPOMEXYTOUHOH aTTecTaunn/
CnennammsupoBanHas (yuyeOHasi) MeOeab: JOCKa MeNoOBasd,
kadenpa, CTONBI, CTYIb,

OOopynoBanue sl TIpe3eHTAMM y4eOHOro MaTepuaJa:
KOMITBIOTEp IPeroaaBaTes, IPOeKTop, IKpaH, 18 KOMIbIOTEPOB
Hcnonb3yemoe mnporpamvuoe obecmedenue:  MSWindows
(MicrosoftimaginePremium 3 year 1o CyOJIHMIEH3MOHHOMY
noroopy Ne 1212/KMP or 12.12.2018 r. go 12.12.2021 r.),
SAnnexc.bpaysep (oredecTBeHHOE CBOOOAHO pacIpoOCTPAHAEMOE
I10), Firefox 14 (cBobomno pacmpocrpansiemoe [10), Opera 12
(cBobogHo  pacmpoctpansemoe  I10),LibreOffice  (cBobojHO



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

pacmpocTpaHseMoe I10), FoxitReader (cBOOOTHO
pacnpoctpansemoe I10), MathCad (JIumensuss Ne9A1487712),
MicrosoftSQLServer 2008 (MicrosoftimaginePremium 3 year mo
cyonmunensnonHomy gorosopy Ne 1212/KMP or 12.12.2018 r. no
12.12.2021 r.), MicrosoftVisualStudio (MicrosoftimaginePremium
3 year mo cybmuuensnoHHomy goroopy Ne 1212/KMPor
12122018 1. gmo 12.12.2021 r1.), Cpema CTaTUCTUYECKUX
BerunciaeHu Rv.4.0.2 (cBoboaHo pacnpoctpansemoe [10).
HNuTepHer ¢ o6ecieyenueM gocryna B JUOC

5.3  CoBpeMenHble  mnpodeccHoOHAIbHbIe  0a3bl  JaHHBIX U
HH(OPMALIMOHHBIE CIPABOYHbIE CHCTEMBI.

epeyens CIIB/JI u UCC no nucumnminHe

l.Mudopmanmionnas cucrema «OOUIEPOCCUIICKUI MaTEeMaTUYECKUN MOPTa»,PeKUM JOCTyIa
http://www.mathnet.ru/

2.VlnpopmariioHHass  CUCTEMa«JKCIOHEHTa» - LEHTP MHKEHEPHBIX TEXHOJIOTUH U
MOJICITMPOBAHUS, PEKHUM J0CTyMa :http://www.exponenta.ru

3.baza manmwix Science Direct (6onee 1500 xypnanoB m3marenbctBa Elsevier, cpeau Hux
W3/IaHUs TT0 MaTeMaTHKe U HHPOpMATHKE),pekuM aoctyma : https://www.sciencedirect.com/

4 NudopmarmonHast cucreMa «EmgmHOoe OKHO pgocTtyma kK HWHGOPMAIMOHHBIM pecypcam»
http://window.edu.ru/catalog/

5.ba3bl TaHHBIX ¥ AHATUTUYECKHUE ITYOJIMKAITMN Ha TTOpTalie «Y HUBEPCUTETCKAs
uHbopMarnroHHas cucrema Poccusi», pexkuM gocrtyma: https://uisrussia.msu.ru/

6 Unble cBeieHus U (MJIM) MaTepHAJIbI.

6.1.IlpumMepHbIe TeMbI MMCbMEHHBIX Y4eOHBIX PadoT
[TucbMeHHBIE PAOOTHI HE MPETYCMOTPEHBI

6.2. IlpumepHble BONMpPOCHI M 3aJaHuA / 3aJa4M JAJIsl NPOMEKYTOYHOM
aTrecTalnu
Ilpumepnwvie sonpocwi k 3auemy

1.OmnacHeie pakTopsl MOXKapa.

2.B3anMocBs3b CpeJHEOOBEMHOM U CPETHEMACCOBOM TEMIIEpaTyp.

3. IpiMo00pasytoliast CioCOOHOCTh TOPIOYEro MaTepuala, onpeaeacHue, Gopmya.
4.0nTruyeckoe KOJIMYeCTBO JIbIMa, oNpeaeieHue, Gopmya.

5.0CcHOBHBIE AOMYILEHUS] HHTEIPAIbHOM MaTeMaTUUECKOW MOJIeNIN ToXkKapa B MOMELCHHH.
6.IToHmKeHHass KOHLIEHTPALMs KHUCIOPO/a, Kak OMacHbIi (hakTop moxapa.
7.IpenensHo nomyctumblie 3HaueHust OPII, puznveckuit cMbICII.

8.CoBpemMeHHbIE Hay4YHbIE METObI TporHo3upoBanus ODIL

9.CpennemaccoBas TeMiepaTypa, onpejeieHue, Gopmyna.

10.CpenneobbemHast (yaenbHas) BHYTPEHHSS SDHEPTUS, OllpeeneHue, hopmyna.
11.CpenneobbeMHas onTuyeckas MIOTHOCTh JIbIMa, ONpezieseHue, hopmya.
12.CpenneobbeMHast IOTHOCTH (KOHIIEHTpALUS) AbIMa, opeeeHue, popmyra.
13.CpenneobbemMHast IOTHOCTH FA30BOM Cpejibl, onpeesieHue, Gopmysna.
14.CpenneobbemMHast Temreparypa, orpeaeneHue, Gopmyia.

15.CymHocTh 1 nposBiieHne BTopuiHbix OPIT.

16.CymHOCTh MHTErPAJIbHOM MaTEMAaTUUECKON MOJIENN M0Kapa B [IOMEIIEHNH.
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17. TepMoagrHAMUYECKUE BEITMUNHBI, OTIMUCHIBAIOIINE TA30BYIO CPEAY B IOMCIICHUH.
18.Toxcuunbie npoaykTsl ropenust kak ODII.

19.®opmynupoBKa 3aKOHA paclpeaeTeHUs HAPY>KHBIX JaBJICHUN 10 BHICOTE (aHATUTHYECKAS

3aIMCh).

20.ITepena naBieHuUi.

21.ITnockocth paBHbIX AaBnenuii (ITPI), onpenencHue.

22.PacKkpbITh 0COOEHHOCTH PEKUMOB PabOTHI TPOEMOB.

23.YpaBHeHue OajaHca KUCIOpOIa Ha BHYTPEHHEM IoXKape.

24.YpaBHEHHE MaTepUATBHOTO OalaHCa Ha BHYTPEHHEM TIOKape.

25.YpaBHEHHE TPOIYKTOB TOPCHUS HA BHYTPCHHEM I0XKape.

26.YpaBHEeHHE PHEPTUH BHYTPEHHETO MOXKapa.

27.@opmyna UTsl OTIPeIeTICHHSI pacXoa raza uepe3 mpsIMOYTOJIBHBIHN poeM, (GU3HIecKuid

CMBICTI, BXOJISIIUE B HEEC BETUIHHEI.

28.Dopmyra TSl ONIPeIeTICHIS] CKOPOCTH Ta3a, PU3UICCKHIA CMBICII, BXOJSIINE B HEE BEIIMUUHBI.
29.®opmynHpoBKa 3aKOHA pacTpeielIeHUs] BHYTPSHHHUX JAaBJICHUH TI0 BEICOTE TIOMEIICHUS
(aHanuTHYECKAs 3aIKCh).

30.CymHuocTs muddepeHnnanbHoro Meroa nporaosupoBanus OPII, ero nHPpOpMaTHBHOCTH U
00J1aCTh MPAKTUYECKOTO MCITOJIH30BAHHMS.

31.ITpoeMHOCTD, ONpeieTiCHUE W BEJIMIHHEI, €€ ONMCHIBAIOIIHE.

32.0npeferieHne Macchl BRITOPEBIIIEro MaTepraia B 3aBUCHMOCTH OT ()OPMBI Pa3BHTHS TTOKapa

Y OT BHJIa IO’KAPHOU HArpy3KH.

33.HavanpHbIe YCIOBUS TPU MOCTAaHOBKE 33aun 0 quHaMuku O®DI] HavanbHOM CTaJIMu MosKapa.
34 Moudukanus 6a30BOM MaTeMaTHYECKON MOJICIH JUTS ydeTa BIUSHHAS 00bEMHOTO Ta30BOTO

TYILLIEHUS.

35.Kputnueckas nmpooJKUTEIbHOCTD M0Kapa M0 YCIOBHIO TOCTHKEHUS TeMIIepaTypoil B
MOMEILEHUHU IPEEIbHO JOMYCTUMOTO 3HAUCHHUS.

36.Koaddurment temnonoreps, onpeaesieHue, CrocoObl TPUMEHEHUS.

37.3HadeHus BBOJAMMBIX IMapaMeTpoB A, B u n.

38.lonomHuTEIRHOE YpaBHEHUE OallaHCa, YUUTHIBAIOIICE BIUSHUE 00BEMHOTO TYIICHUS Ta30M.
39.BnusiHue KOHIIEHTPALMKU OTHETYLIAIIETO BEIECTBA HA CKOPOCTh BBHITOPAHUSL.

40.065acTh IPaKTUYECKOTO IPUMEHEHUS 30HHBIX MO/IeJIeN TOKapoB.

41.B3anMocBsI3b MEX]ly 30HaMHU MOKapa U U3MEHEHUEM UX Pa3MepoB B TEUEHHE BPEMEHH.

42 MatemaTruueckasi IOCTAaHOBKA 3a/Ia4uM O JUHAMHUKE OMacHbIX (DaKTOPOB Moxkapa B
MIPUIIOTOJIOYHOH 30HE.

43.Moudukarus 6a30Boi HHTETpaaIbHON Moaenu s onpeneneHus ODII o 3oHam.
44.06nacTh TPaKTHYECKOTO MPUMEHEHHUSI 30HHBIX MO/IeNIeH TI0KapoB.

45.0mpenenenne MOTOKOB MacChl U3 KOHBEKTUBHON KOJIOHKU B MIPUIIOTOJIOYHBIN CIOH Ha OCHOBE
TeOpUH CBOOOAHOM TYypOyIEHTHON KOHBEKTHBHOM CTPYH.

46.Kakwue 3qanus otHocaTcs K kiaccam @ 3.1, @ 4.2 ¢pyHKuMoOHaIbHON MOKapHOW OTTACHOCTH?
47.Kakue ocHOBaHHUS JUIs ONIPEICTICHHs PACUETHBIX BEIMUUH MOXKAPHOTO pHrcKa?

48.laiiTe onpeesieHne U eIMHUILy U3MEpEHUs apameTpa touI.

49.Kakue npeArnoCchUIKH MOJI0KEHBI B OCHOBY BEIOOpa KOHKPETHOM MOJENH pacyeTa BpeMeH!
ONOKMpPOBaHMS MyTeH HBAKyaIuu?

50.Yto HeoO6Xx0IMMO clienaTh MPU HECOOTBETCTBUU MHANBUAYATLHOTO TIOKAPHOTO PHCKA
HOPMAaTUBHOMY 3HAYEHHIO?

Ipumepnvie npaxmuueckue 3a0anus

Onpenenuth BEIMYMHY TMOTEHIUMAIBHOTO TMOKApHOTO pHCKAa B  MOMEIICHHSX
OJTHOOTQXXHOW  KOHTPOJUIEPHOH y  YOpaBIEHUM  TEXHOJOTMYECKUMH  TpolleccaMyd  Ha
MIPOU3BOJICTBE. B paccMaTpruBaeMoM 3/1aHUU PacToI0KEeHBI MOMeEIEHUE
KOHTpOJUIepHO# miomanpio S= 45 Mm% (7x5,0 m); xopumop S= 20 wm? Ttambyp S=

11



4,5 m? (1,5x3,0 m). Beicota nomermennii H=5,0 m. IllupuHa IBEpHBIX IIPOEMOB COCTABISET a =
1,0 m, a ux Beicota B = 2,0 M B koHTpoJulepHOH B TedeHHe paboOYero MHS HAXOIUTCS OIWH
4esoBek (oreparop).

CocraButenb (1): Bsiukun E.A., kaHa. TeXH. HayK, JOLICHT

(pamunus, unuyuaner u donxicrocme npenodasamen (et))
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