IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

Homxraocte: [upextop KITIM @I'BEOY BO «KemI ¥Y»

Hata u Bpems: 2024-02-21 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUNCKOM ®EJEPALINN
Kysbacckuii ryMaHHTapHO-TIEIarOTMYECKUH HHCTUTYT
(enepanbHOro TOCYAapCTBEHHOTO 0I0KETHOTO 00pa30BaTEILHOTO YUPEK ICHHS
BBICIIETO 00pa30BaHus
«KeMepoBCKHI rocy/1apCTBEHHBIH YHUBEPCUTET
@Dakynbrer (U3MYECKON KYJIBTYPbI, €CTECTBO3HAHUS U TPUPOIOTIOIb30BAHUS

Y1Bepxnaro:
Hexan @OKEII
Ps6oB B.A.

20 mapta 2024 r.

PaGouyas nporpamMma JHCHHILIHHBI

K.M.07.06 MoaeanpoBaHHe ONACHBIX (PaKTOPOB ITOMXKApa B TEXHHUYECKHUX

CHCTEMAX
Koo, nazeanue ducyuniuns

HarpasiieHue noAroToBKu
20.03.01 TexnochepHasg 0e30MaCHOCTH

Koo, nazsanue nanpasaenus

HampasnenHocThb (mpoduiib) MoAroTOBKU
be30macHOCTh TEXHOAOTUYECKUX MTPOIIECCOB U MPOU3BOICTB

[Iporpamma GakanaBpuara

KBanuduxanys BelITyCKHUKA
baxanasp

®opmMa 00yueHus
3aounas

["on HabGopa 2024

Hogoky3Hnenk 2024 r.



JIuCcT BHEeCceHUud U3MEHeHU
B PITJI K.M.07.06 MonenupoBanue onacHbIX hakTOPOB MOXKapa B

TCXHUYCCKHUX CUCTEMAX
(K00 no yueOHOMY NIAHY, HA38aHUE OUCYUNIUHBL)

Ceenenus 00 yreep:kaennu Ha 2024/2025 yyeOHbIii roa:

YTBEpXKJACHA YYEHBIM COBEeTOM (hakynbTeTa (U3MUECKOW KYJIBTYphl, €CTECTBO3HAHHS U
IPHUPOIOIOIB30BaHMs (IIPOTOKOJ YueHoro coBera (akyisrera Ne 6 ot 20.03.2024 r.)

st OITOIT 2024 rona nHa6opa wHa 2024 /2025 y4eOHBIN TON

no HampasneHuto noaroroBku 20.03.01 Texnocdepnas 06e30macHOCTb, HAMPABICHHOCTh
(mpoduiip) be3onacHOCTh TEXHOIOTMYECKUX MPOIIECCOB U IPOU3BOJICTB

OnoOpena Ha 3aceqaHuu MeToaudeckor komuccuu akynsrera OKEIT
(mpotokon MeTonuueckoii komuccuu dakymnprera Ne 3 ot 20.03.2024 r.)

OpoOpena  Ha 3acemaHuu TNpodWIHpYIOIIEH/0becneuusaiowell Kaheapsl TEO0IKOJIOTHH U
reorpapuu
(mporokon Ne 5 ot 19.02.2024 1.)3aB. xadeapoii F0.B. Yionos



OraasJjieHue

L 8 (5005500107 009 0107 1.5 1307 0 02 O 4
2 O0BEM U TPYAOEMKOCTh AUCIUILUIMHBI IO BUIAM YYEOHBIX 3aHATHNA. POPMBI
TIPOMEIKYTOUHOM QTTECTALIHIFL. .. e vvveesreesstenasseeesssessssessssessnsessssesssssessssessssessnsessnsessnns 5
3. Y4eOHO-TeMaTHYECKUM TIJIaH U COAEPIKAHUE TUCITUTUTHHDBL. ...oevveernieeaieeeieeenenes 5
3.1 VUEOHO-TEMATHUECKUM TITAH ....eevvveeiriessteesieesteeesieeessseessneessneesnbeesseesnnneessneensnas 5
3.2. ConepxaHue 3aHATUM 11O BUAAM YUCOHOM PAOOTBI ..eevvvvvreivrieeriireensiienesssvenesnens 6
4 TlopsimoK OILIEeHUBAHUS YCIIEBAEMOCTH U CPOPMUPOBAHHOCTH KOMIIETEHITUI
00y4aronierocst B TEKyIeH U MPOMEKYTOUHOM ATTECTALIMM. ..e.vveenreernreeseneersneenenns 8
5 MarepuanbHO-TEXHUYECKOE, IPOrpaMMHOE U Y4EOHO-METOAMYECKOE

L SISO (S (S350 (oA 0% (o) 805 0 A1 0405 05 G 9
5.1 VUEOHAS JTUTEPATYPA «..uvvverveeeireerireesireessreeaneeasneeesneeesnneesnneessneesneeane s nneeennneennnes 9
5.2 MarepuanbHO-TEXHUYECKOE U MPOrpaMMHOE 00€CTICYEHUE JUCIUTUIUHBL. ....... 9
5.3 CoBpemeHnHbIe TTpodeccuoHalIbHbIE 0a3bl JAaHHBIX U UH(DOPMALIMOHHbBIE
CIIPABOUHBIE CHCTEMBL. ....veeuureesreeasseeaseeessneessnessnnesssesasseeessseesnsessnessnnesesnseesneesneens 10
6 VHbie CBEACHUS U (UITA) MATCPHAIIBL. ...vveeeuvreeesureeeesuseeesssreeesssseeesnsseessnsseesssseeenns 10
6.1.1IprMepHbIE TEMBI MUCHBMEHHBIX YUEOHBIX PAOOT. .. eeevveeireeireeniieesieeenineenneens 10

6.2. [IpumepHbIe BOMPOCHI U 3a1aHus / 3aa4u JUIsl IPOMEXYTOYHOM arTtectanuu 10



1 leap TUCHUTITHHBI.

B pesynbTaTe 0CBOSHUS TUCIUIUIMHBI Y 00YYarOMIErocs TOKHBI ObITh C(HOpMHPOBAHBI

KOMIICTCHIIN U

OCHOBHOH

npodeccuoHaIbHOM

OakanaBpuata(nanee - OI1OII): I1K-5.

o0Opa3oBaTeIbHON MIPOrpPaMMBbI

ConepxaHre KOMITETCHIMH KaK IUIAHUPYEMbIX pe3yJbTaToB OOyUeHHs MO TUCIMILINHE

cM. Tadymue 1.

Tabmuna 1 - UnaukaTopsl JOCTHKEHHUS] KOMIIETEHIUH, (O

MHUPYEMBIX AUCHUILITTHON

Ko n na3ssanue

Nuaukatopel JOCTUXEHUS

3uanusi, ymeHusi, HaBbIku (3YB),

KOMIIETEHIUU KOMIICTEHIINH, (hopMUpyeMbIe TUCITUTUTMHON

3aKpeIICHHBIC 32

JUCHUIIINHON
IK-5 Crnoco6en | [1K-5.5 OcymecTBisier | 3HATE:
MPOBOJIUTh TEXHUYECKOE | SKCIIEPTHBIC  pacueThl U | -METOJUKY OINPEACICHHUS PACYCTHBIX
JTMarHOCTHPOBAHHE U | DKCIIEPUMEHTAIbHBIC BEIMYMH  IOXAPHOTO  pHCKa  Ha
OCBHUCTEIIHCTBOBAHUE HCCICAOBAHUS CHUCTEM | MPOM3BOACTBEHHBIX 00BeKTax (B
TEXHUYECKHUX YCTPOUCTB | 3alTUTHI OKpYXarolIel | TeXHUYECKUX CUCTEMax) U CIIOCOOBI €ro
Ha OITACHOM | Cpeibl u YEJIOBEKA, | CHIDKEHUS,
MIPOU3BOJICTBEHHOM OIICHUBAET UX PE3YJIbTAThL. | -OCHOBHBIE MAaTEMAaTHYECKHE MOJICIU
00BeKTe I0’KapOB.

YMeTs:

-IIPUMEHATh METOJIUKY OIPEICICHUS
pacUeTHBIX BEJIIMYUH IOKAPHOTO PHCKA
Ha TPOM3BOJICTBEHHBIX OO0OBEKTax (B
TEXHUYECKUX CUCTEMAX) U CITOCOOBI

€ro CHIDKEHUS;

-ONpeAeNsaTh 00JacTh MPAKTUYECKOTO
MPUMEHEHUS MaTeMaTHYeCKIX MOJiesen
M0’KapOB, MPUMEHSTH 3aKOHBI 1 METO/TBI
JUISL OTIpeZieNieHus] OMacHBIX (HakTOpoB

ro>xkapa.
Bnaners:

-HaBbIKAMM  OIPENIEICHHUS] PACUYETHBIX
BEJIMYMH  [OXApHOTO  pHCKa  Ha
MIPOU3BOJICTBEHHBIX 0o0BeKTax (B
TEXHUYECKUX  CHCTeMax) U  €ro
CHU)KEHUSI,

-METOAAMH MaTEMaTHYECKOT O
MOJIETUPOBAHUS, METOJlaMU  OLEHKH

OInacHbIX (haKTOPOB IOKapa.




2 O0bEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

®opMbI IPOMEKYTOYHOM aTTECTALUM.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIUINHBI 110 BUJAM YIeOHBIX 3aHATUN

OO0mast TpyT0eMKOCTh ¥ BHBI yU€OHOH pabOTHI MO TUCIHITUINHE,

O6BéM vacos o hopmam

00yueHus
MPOBOJIMMBIC B pa3HbIX Gopmax 00 300
1 O01mmas Tpy1I0eMKOCTh TUCIIATUIAHBI 108 108
2 KonrakTtHast pabota oOydaronmmuxcs ¢ npernojaaBateneM (TI0 BHIaAM 68 12
yueOHBIX 3aHATHI) (BCEro)
AynuropHas pabora (Bcero): 68 12
B TOM YHCIIE:
JIEKLIAU 28 6
MPAKTUYECKUE 3aHATHUS, CEMUHAPBI 40 6
PaKTUKYMBbI
J1a00paTopHbIe PadOTHI
B HHTEPAKTUBHOH opme
B DJICKTPOHHOH (hopme
BreaynuropHas pabota (Bcero): 40 92
3 CamocTosrenbHas pabota o0ydaronuxcs (Bcero) 40 92
4 TlpoMexxyTodHasi aTTeCTAIMsI00y4aromerocs- 3ad4eT M 00BEM 3auer 4
4acoB, BBIJICIICHHBII HA MPOMEKYTOYHYIO aTTECTAIUIO:

3. YueOHO-TeMaTH4eCKH I IJIAH U CO/IePsKaHUe NUCHHUIIIMHBI.

3.1 YyeOHO-TeMAaTHYECKHI IJIAH

Tabnuua 3 - YueOHO-TeMaTHUecKui 1aH 04HOM (hopMbl 00yUESHHUSI

E Ob6mas TpyaoeMKOCTh 3aHATHH (4ac.) Dopmbl
= TPYI0EM 0]0)0) 300 TEKYLLETO
E Paszgensl u TeMBI JUCHUIUIMHBI KOCTh | Aynurop. AYIUTODH. KOHTPOJISL U
X 110 3aHSTUSIM (6cezo 3aHATUS CPC |__3aBATHS CPC H?OMemyTO‘IHO
= uac.) | pexu. | mpaxr. JIEKIL. | TPAKT. 1 aTTeCTannu
= yCIIEBaEMOCTH
Cemectp 6
1 CoBpeMeHHbIE HayYHbIE METOIbI 1 2 15 | Ipaktudeck
MPOTHO3UPOBAHUSI OMMACHBIX (PaKTOPOB as pabora
noxapa. OCHOBHBIE TOHATHS U 16/18 4 6 6
YpaBHEHHSI MHTErPajIbHOM
MaTeMaTUYECKOW MOJIENHN TToKapa
TIOMEIIECHUS
2 'a3000MeH B ITOMELIEHUH U 1 2 15 | IIpaktuyeck
teroduzndeckue QyHKIUH, 16/18 | 4 6 6 as pabora
HEOOXOIUMBIE IS OITMCAHUI
3aMKHYTOTO I0XKapa
3 Maremaruueckas IOCTaHOBKA 33a/1a4l 1 1 16 | IMpakTudeck
0 TMHAMUKE OTMACHBIX (DaKTOPOB 20/18 | 4 8 8 ast pabora
HayaJIbHOW CTaJIUM MOXKapa
4 [IpornosupoBanue onacHbIX (PaKTOPOB 1 1 16 | IIpakTuueck
noxkapa IpH TYLIEHUH C 16/18 4 6 6 as pabora
UCIIOJIb30BaHUEM HHTETPAIHHOTO
METoAa
5 3oHHas  MaTeMartudeckas  MOJEIb 1|1 15 | IIpakTuyeck
noxkapa B IIOMEIICHWH, 4YHCieHHas | 18/17 6 6 6 ast pabora
peanu3anus 30HHOW Moiesn
6 OnpeneneHne pacueTHBIX  BEIMYUH 29/17 6 8 8 1 |1 15 | IIpakTuyeck
MIOYKApHOT'O PUCKA as pabora




E Oo6mas TpyaoeMKoCTh 3aHATHH (Jac.) DopMbl
=i TPy I0&M 0dO 300 TEKYLIEro
E Paszpgenbl 1 TeMBl JUCHUIUIMHBI KOCTb | AyjuTopH. AYIUTODH. KOHTPOJISL U
X 110 3aHATUAM (scezo 3aHSITHS CPC |__33HATHA | ~pc [POMEHKYTOTHO
: uac.) | pekn. MPaKT. JIEKIL. | IPAKT, 1 aTTeCTaluu
=z YCHEBACMOCTH
[IpomeskyTouHast UTOroBast aTTecTanust | 1 3a4eT
- 3a4eT
HUTOI'O 108 28 40 | 40 | 6 6 92
3.2. Conep:kaHue 3aHATHIA 10 BUAAM y4eOHOH PadoThI
Tabnuna 4 — ConepkaHue NUCHUILUIMHBI
Ne Haumenoanue paszjena, TeMbl
ConepsxaHue 3aHsITHS
n/n JUCTIUTLTAHBI
Kypc 4
Codepotcanue 1eKYUOHHO20 KypCa
1 CoBpeMeHHbIE HAyYHBIE METO/IBI OCHOBHBIE TTOHATHS MATEMATHYECKOW MOJIEIH IOKapa
MIPOTHO3MPOBAHUS OMACHBIX (akTOpoB | momemeHus. uddepeHiansabie ypaBHEHMs TOXKapa.
noxxapa. OCHOBHBIE MTOHSTHS U
YpaBHEHUSI MHTETrpanbHOU
MaTeMaTHYECKOW MOJIEIH IoKapa
MOMEIICHUS
2 ['a3000MeH B TOMEIIEHUN H JononaHuTeNbHBIE YPaBHEHUSI HHTETPATbHON
Terior3ndeckue QPyHKIINH, MaTeMaTHYECKOW MOJIEIH MoKapa I pacdeTa pacxo10B
HEOOXOIUMBIE JUIsl OTTUCAHUS YXOJSIIMX Ta30B M MOCTYIAIOIIETO Yepe3 TPoéM BO3IyXa.
3aMKHYTOTO MoXapa YpaBHeHHE UHTETPaIbHON MOJIENN TIOKapa AJisl pacueTa
TEIUIOBOTO MOTOKA B OTPAYKIACHUS U CKOPOCTH BHITOPAHHUS
TOPIOYHX MaTepPHAJIOB.
3 MaremaTrueckas IOCTaHOBKaA 3ajladyd | MHTerpanbHas MaTreMaTH4YeCKask MOJIENIb HAYaJIbHOM
0 JMHAMUKE OTIaCHBIX (DaKTOpPOB CTaJIVH.
HaYaJIbHOW CTaJINU TOXKapa Pemenwue 3amaun 6e30macHO 3BaKyalyy JIIOJIEH Ipu
roskape.
Pacuer ko3¢ dunrenTa TerionoraoneHus (CpeaHero
ko3¢ (hUIIMEeHTa TETUIOTIOTEPD) TP OIIPEIEIICHUN
KPUTHYECKOH MPOJIOIHKUTEIHHOCTh TOXKapa.
4 [Iporno3upoBanue omacHbIX (GakTopoB | [IpHHIUITEI TPOrHO3UPOBAHUS OMACHBIX (DAKTOPOB
noskapa MmpH TYIICHUH C moskapa.
WCTIOJIb30BAaHUEM HHTETPAIEHOTO Cucrembl ypaBHEHHH, ONACHIBAIOIINAE COCTOSTHUAE CPEb
MeToza MIPH TYUICHUH T0XkKapa.
JlonoaHUTENBHBIE YPaBHEHNS, HCIIOIb3yEMbIE B
WHTETPAITBHON MOJIETIH TOXKapa.




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 (DYHKITMOHAIBHON MOKAPHOW OMACHOCTH.
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 COIUATIBHOTO IOKAPHOTO
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. @opmymsl TS pacyeTa pacxo/ia rasa u Bo3uyxa,
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 TEILUIOBBLICIICHUSI.

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. Pemienne ypaBHeHus OaaHca TOKCHYHOTO Ta3a.

5. Pemienue ypaBHEHHs IUIOTHOCTH JbIMa.

6. Pacu€r kpuTHUeCKO# MPOIOJKUTELHOCTH TIOXKapa.
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
WCTIOJIb30BaHIEM WHTETPAIEHOTO
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 MOJEIUPOBAHUU.
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 pacdeTHBIX BenwurH | 1. AHanm3 mo>kapHOW OIMacHOCTH 3MaHUNA U COOPYKEHUI.
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 OLIeHKH WHANBUAIYaIHHOTO U COITHAIEHOTO
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
pe3yNbTaToOB pabOTHI 00yUaroerocs B 0amiax (1o BUJIaM) MpUBEIeHA B TAOIHIIC 5.

Tabmuna S5 - bBamnpHO-pedTHHroOBass OLEHKAa pe3yjbTaToB Y4YeOHOH  paboThI
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 mo npomMexKyTo4HOM aTTeCTALINHU (324€Ty) 10-20 6anaos

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




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

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:
05.02.2023). — bubmuorp. B kH. — ISBN 978-5-8353-2368-5. — TeKcT : 371€KTPOHHBIIA.

2. lBanos, 0. U. TToxxapHas 6e301acHOCTh TEXHOJIOTUYECKUX MporeccoB. OueHka
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: 05.02.2023). —— 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. becriepctos, A. C. MamonTos, E. 1. Ctabposckas. — Kemeposo : KemI'V, 2013. — 122
c. — ISBN 978-5-89289-734-1 // Jlanb : snexTpoHHO-OMONMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/45636 (nata oopamierus: 05.02.2023). - TekcT : 37K TPOHHBIHA.

2.Kanenun, B.O. OueHka OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIHH. TermoBbie
IPOIIECCHI MTPH OTHEBOM BO3/CHCTBUU : ydeOHO-MeToamueckoe nocobue / [B. O. Kaneaun, Bi.
O. Kanenun, H. }0. Cunopenko] ; HOU KemI'V, Kadenpa texHochepHoil 6e3omacHOCTH. -
Hosoxysnenk : PUO HOU KemI'V, 2013. - 52 c. - Ha o6snoxke aBTop He yka3zaH. — TeKCT :
HEIMOCPEICTBEHHBIN.

5.2 MarepuajbHO-TEXHHYECKOEe W  TPOrpaMMHOe olOecrevyeHue

AUCIUIIJINHBI.
VY4eOHble 3aHATHS 110 AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayautopusx KI'TIN 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 CEMUHAPCKOTO (MIPaKTHYECKOT0) THUIIA,

- JUIA TPYIIIOBBIX 1 UHAWBUAYAJIbHBIX KOHcyHBTaHHﬁ,

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

OOopynoBaHue [Jisi Tpe3eHTAMM Y4eOHOro MaTepHaJja:
KOMITBIOTEP TPEToaBaTels, IPOSKTOP, KpaH, 18 KOMITBIOTEpOB
Hcnoan3zyemoe mporpammHuoe odecrnedenue: MSWindows (Mi-
crosoftimaginePremium 3 year mo cyOIMIIEH3HOHHOMY IOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), AAunexc.bpaysep
(oTeyecTBeHHOEe cBOOOAHO pacmpoctpansiemoe I10), Firefox 14
(cBoOOaHO pacnpoctpansemoe I10), Opera 12 (cBoGoaHO
pacmpoctpansemoe I10),LibreOffice (cBoboaHO pacmpocTpaHsieMoe
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I10), FoxitReader (cBoGomno pacmpoctpansiemoe I10), MathCad
(JTunensus Ne9A1487712), MicrosoftSQLServer 2008 (Microsoft-
ImaginePremium 3 year mo cyOnMICH3HOHHOMY J0TOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), MicrosoftVisu-
alStudio (MicrosoftimaginePremium 3 year no cy0iuIeH3HOHHOMY
moroBopy Ne 1212/KMPot 12.12.2018 . mo 12.12.2021 1.), Cpena
CTaTUCTHICCKUX BBIYHCIICHAN Rv.4.0.2 (cBOOOIHO
pacmpoctpansiemoe [10).

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 UnpopmarronHass cuctema «EauHOe OKHO JocTynma K HHGOPMAIIMOHHBIM 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 BONPOCHI M 3aJaHus / 3aJa4H Ui NPOMEKYTOUHOI
arrecTanuu
Ilpumepnvie 6onpocul Kk 3auemy

1.OnacHbie hakTOphI IOKApA.

2.B3anMocBs3b cpeiHe0OBEMHON U CPEeTHEMACCOBOM TeMmnepaTyp.
3.dpiMo00Opa3yroras CmocoOHOCTh TOPIOYEro MaTepuaa, onpeaeneHue, Gopmyra.
4.0nTudeckoe KOJIMYECTBO JIbIMa, ONpesienieHue, popmya.

5.0OCHOBHBIE TOMYIIEHUS HHTErPAIBHOM MaTEMATHYECKOM MOJIETN MT0XKapa B MOMEIICHUH.
6.IToHMmkeHHas: KOHIIEHTpAIUs KUCIOPO/a, KaK OMacHbIi (pakTop moxapa.
7.IpenensHo nomnyctumble 3HaueHust ODII, puznyeckuit cMbICI.

8.CoBpeMeHHbIE Hay4YHbIE METOABI IporHo3upoBanus ODII.

9.CpennemaccoBas TemMreparypa, onpezeieaue, popmyna.

10.Cpenneobbemuas (yaenbHas) BHyTPEHHSISI SHEpIUs, ornpeesieHue, hopmya.
11.CpenneobbemMHas onTuyeckas INIOTHOCTH JIbIMA, OTIpe/ieieHue, popMyia.
12.CpenneobbeMHas TUIOTHOCTH (KOHIIGHTpAIlHs) JbIMa, onlpeieneHue, Gopmyna.
13.CpenneobbemMHas TUIOTHOCTH Ta30BOM Cpefibl, onpeaenenue, Ghopmya.
14.CpenneobbemMHas Temneparypa, onpezeneHue, Gopmyia.

15.CymHocTs u npossieHue BTopuaHbix OPII.

16.Cy1HOCTh MHTETPATIBLHON MaTEMaTHYECKON MOJIETH TI0Kapa B TOMEIICHUH.
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17.TepmoiHAMHUECKUE BETMUMHBI, OMTUCHIBAIOIINE Ta30BYIO Cpely B TOMEIICHUH.
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 PAOOTHI TPOEMOB.

23.YpaBHeHue OanaHca KHCIOpO/ia Ha BHYTPEHHEM ITOKape.

24.YpaBHEHHE MaTepUAIBHOTO OallaHCa Ha BHYTPEHHEM TI0XkKape.

25.YpaBHEHHUE MPOYKTOB TOPEHHs HA BHYTPEHHEM I0XKape.

26.YpaBHEHHE SHEPTUH BHYTPEHHETO MOXKapa.

27.Dopmyna Juis ONIpeNIeICHUs pacxo/1a ra3a 4epe3 MpsSMOYTOJIbHBIN TpoeM, (U3HYSCKHIA

CMBICJI, BXOJIAIIHNE B HEEC BEITMUNHBIL.

28.Dopmyna Juis ONpeeIeHUs] CKOPOCTH ra3a, (GU3HMUeCKuil CMBICH, BXOISIINE B HEE BEITUYNHBI.
29.DopMyIHpPOBKA 3aKOHA PAaCIpeACTICHUS BHYTPEHHUX JABICHUH 110 BHICOTE MIOMEIICHHS
(aHayIMTHYECKAs 3aIHCh).

30.CymuHocTs muddepennuanbHoro Metoaa nporuosupoanus ODII, ero nHpopMaTUBHOCTD U
00J1aCTh MPAKTUYECKOTO UCIIOIh30BAHUS.

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

32.0mpenenenne Macchl BRITOPEBIIIErO MaTepraja B 3aBUCUMOCTH OT (JOPMBI pa3BUTHSI ITOXKapa
Y OT BHJIA TIOKAPHOM HArpy3KHU.

33.HavanpHble yCIIOBUS TPU MIOCTAHOBKE 3a1a4u 0 quHamuku O®DI] HavaapbHOM cTaauu moxapa.
34 Moaudukanus 6a30BOi MaTEMaTHYECKOW MOJIENHN JJIsl yUeTa BIUSHUS 00bEMHOTO T'a30BOTO
TYIICHHUS.

35.Kpurndeckast mpo10JHKUTEIBHOCTD MOXKapa 10 YCIOBHUIO TOCTHKECHHUS TEMIIEPATypOid B
MIOMEIICHUH MPEICTBHO IOMYCTUMOTO 3HAYCHHUSI.

36.KoadduiueHT TerionoTeps, OnpeaeacHue, CiocoO0bl IPUMEHEHHS.

37.3HaueHus BBOJUMBIX apamMeTpoB A, B u n.

38./lomonHUTENTFHOE YpaBHEHNE OalaHca, yIUTHIBAIONIEE BIMSHAE 00BEMHOTO TYIICHHS Ta30M.
39.BiusHue KOHIIEHTPAIMK OTHETYIIAIIErO BEIeCTBA 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 MatemaTndeckasi IOCTaHOBKA 33]]au O JMHAMHKE ONAcHBIX (PaKTOPOB MOXKapa B
IIPUIIOTOJIOYHOM 30HE.

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

45.0mpenenenne MOoTOKOB MAacChl U3 KOHBEKTHBHOM KOJIOHKH B TIPUTIOTOJIOYHBIHN CJION HA OCHOBE
TEOpPHH CBOOOIHOM TypOyJIEHTHON 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 Tomansto  S= 45 M? (7x5,0m); kopumop S= 20 Mm%  Tambyp S=
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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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