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1 Ieab AMCUUILUIMHBI.

B pe3ynbpTarte 0CBOCHHUS TUCHUIUIMHBL Y O0OYYalOLIErocsi JOIDKHBI ObITh COPMHUPOBAHBI
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 KOMNIETEHUNH
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
Tabnuma 2 — UHaukaTopsl TOCTHXKEHUS] KOMIIETEHIIUH, pOopMUpyeMble TUCHUTIITMHON

Kon u na3spanue

JeckpunTopbl KOMIIETEHIIUN

JMCUHIITNHBI ¥ IPaKTHKH, (OPMHUPYIOITHE

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 HanekHOCTh TEXHHYECKUX CUCTEM H
TEXHOT'€HHBIN PUCK
b1.B.12 YnpaBnenue puckamMu u MpoQrrakTHKa

0€e30M1acCHOCTH CIOCOOBI €r0 CHUKEHHUSL. N
paspabaTHIBACMOii VMeTh: B o0Onactu TexHoc(hepHOi 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 CHCTEMax) | TEXHOTE€HHBIX aBapui
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 IlnanupoBaHue 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

JIMCIMIUTUHBI ¥ IPAKTHKH, (POPMHUPYIOIITUE
xommereHiuo OITOIT

X 3aga4 -MCTOJaMH MAaTEMATHYCCKOT'O

OmacHBIX (PaKTOPOB MOXKApA.

MOACINPOBaHUA, METOAAMHU OLICHKU

MPOU3BOACTBEHHOH 0€30MaCHOCTH B MMPOEKTAX
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(/]) 3ammra BeITycKHOM
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
OO11ast TPyI0eMKOCTh ¥ BUJIbI yU4eOHOM paOOThl 1O AUCLUILIMHE, o0yueHuns
MPOBOIMMBIC B Pa3HBIX (popmax
(010[0) 300
1 O6mas Tpy10eMKOCTh IUCIUILINHBI 108 108
2 KonrtakrHas pabora oOydarommxcs ¢ npernoaaBateneM (1Mo BUIaM 60 14
y4eOHBIX 3aHsITHiT) (BCero)
AynuropHas pabora (Bcero): 60 14
B TOM YHCIIC:
JIEKLIUA 24 6
MIPAKTUYECKUE 3aHATHS, CEMHUHAPBI 36 8
MPAKTHKYMBI
n1abopaToOpHBIC PAOOTHI
B MHTEpPaKTUBHOU (hopme
B DJIEKTPOHHOH (hopMme
BHueaynuropHas pabota (Bcero): 48 90
3 CamocTosiTenbHas paboTta oOydaromuxcs (Bcero) 48 90
4 TlpoMexyTouHasi aTTECTAIMSAOOYJAIOMIErOCs- 3a4eT W OOBEM 3auer 4
YacoB, BBIJICICHHBIH HA MPOMEKYTOYHYIO aTTECTAIHIO:

3. YueOHO-TeMaTHYeCKHIi IJIAH U COePKaHue TUCHMILIUHBI.

3.1 Y4yeOHO-TEMATHYECKHUH IJIAH

Tabnuma 5 - YueOHo-TeMaTuyecKuil 1iaH ouHOM GopMbl O0ydeHHS

E Ob6mas TpymoeMKoCTh 3aHATH (Jac.) Dopmbl
= TPYIOEM (0]02]0) 300 TEKyILETO
% PaSﬂeHLI " TCMbI HHCHI/IHHI/IHBI KOCTb AYHI/ITOPI'L Ay;[HTopH_ KOHTpOJI}I 58
g 10 3aHATUIM (60620 3aHITUSI CPC 3aHITHUS CPC HE)OMB)KYTO‘IHO
= ¥ac.) | mexi. | MpaKT. JIEKIL. | TIpaKT it aTTecTanNM
2 YCIIEBAEMOCTH
Cemectp 6
1 CoBpeMeHHbIE HayYHBIE METOBI 1 2 15 | Tlpaktuueck
MIPOrHO3UPOBAHHMS ONACHBIX (haKTOPOB as pabota
noxapa. OCHOBHBIE TIOHATHS U 1818 | 4 6 8
YpaBHEHHUSI WHTErPaJbHON
MaTeMaTHYECKOM MOJIENN ToKapa
MTOM I CHHSI
2 ['a3000MeH B moMenieHuu u 1 2 15 | IIpakTuueck
teropuznveckue QyHKINH, 18/18 | 4 6 8 as pabora
HEOOXOMMBbIe JJIsl ONMCaHUs




= Oomas TpymoeMKocCTh 3aHsTHH (Yac.) Dopmbl
= TPYI0EM (0[] 300 TEKYLIETO
E Pazpensl 1 TeMbl AUCHUIUIMHBI KOCTb AynuTopH. AymuTopH. KOHTPOJIA U
% 110 3aHATHAM (6cezo 3aHATHS CPC 3aHATUS CPC IIPOMEKYTOUYHO
= ‘taC-) JICKII. | IPaKT. JICKII. | IpaKT I aTTecTaln
2 YCHEBAEMOCTH
3aMKHYTOI'0 [10)Kapa
3 MaremaTtnyeckasi IOCTaHOBKA 3a1a4X 1 2 15 | TIpakTuueck
0 IMHAMUKE OMAacCHBIX (HaKTOPOB 18/18 | 4 6 8 as pabora
Ha4YaJIbHOW CTAJIUM MOXKapa
4 [IpornozupoBaHue oMacHbIX (HaKTOPOB 1 2 15 | IIpaktuueck
noxkapa MmpH TyLIICHUH C 1818 | 4 6 8 as pabora
HCIIOJIb30BaHMUEM MHTETPAIEHOTO
METOJ1a
5 3oHHad  MaTeMaTHdeckass  MOIEJb 1 1 15 [IpakTrueck
nmoxapa B TIOMEUICHUM, uMcieHHas | 18/17 | 4 6 8 as pabora
peanu3anus 30HHOW MOJIeNu
6 OmpenencHne pacueTHBIX BEIHYHUH 18/17 4 6 8 1 |1 15 | IIpakTuaeck
MOYXKAPHOT'O PUCKA ast pabora
[TpomexyTo4Has UTOrOBas aTTecTauus | 1 3a4er
- 3a4€eT
NTOI'O 108 24 36 | 48 | 6 8 90

3.2. ConepskaHue 3aHATHIA IO BUAAM y4eOHOH padoThI
Tabmuia 6 — Conepxanue AUCITUTUTHHBI

No HaumenoBanue paszjena, TeMbl
ConeprxaHue 3aHATHS
n/ JIUCLUTUIAHBI
Cemectp 6
Cooeporcanie 1eKyUOHHO20 Kypca
1 CoBpeMeHHbIE HAyIHBIE METO/IBI OcCHOBHBIE MTOHATHA MaTEeMAaTHYECKON MOJIENH ToXKapa
MPOTHO3UPOBAHUS OMAcHBIX (hakTopoB | momerieHus. JuddepeHiranbapie ypaBHEHUS TOXapa.
roxkapa. OCHOBHEIE TTOHSTHS U
YpPaBHEHUSI UHTErpaibHON
MaTeMaTHYECKON MOJIENH ToXKapa
ITOMEIeHHS
2 I'a3000MeH B ITOMEIIEHNH U JononHuTenbHbIe YpaBHEHNSI HHTEIPAJIbHON
teropuzndeckne (HyHKIIHH, MaTeMaTHYeCKON MOJIENN TIoXKapa IS pacdera pacxooB
HEOOXOAUMBIE [T OTIMCAHUS YXOISIINX Ta30B U MOCTYMAIOIIETO Yepe3 MPoéM BO3TyXa.
3aMKHYTOT'0 TTOXKapa YpaBHeHHEe MHTETPaIbLHON MOJIETH TToXKapa /IS pacdera
TEIIOBOT0 MOTOKA B OTPAXKICHUS M CKOPOCTH BBHITOPAHUS
TOPIOYHX MAaTEPHAIIOB.
3 Marematnyeckast IOCTaHOBKA 3aaun | VHTerpanpHas MaTeMaTudeckast MOJIEllb HadalbHOU
0 IMHAMUKE OITACHBIX ()aKTOPOB CTa/IuN.
HavyaJIbHOW CTaIUU MOXKapa Pemenne 3amaun 6e30macHOl 3BaKyalluH JIIOJIEH TPU
ToXKape.
Pacuer koaddurenTa TemnonorioneHus (CpeaHero
K03 PUIHEHTa TETIIONOTEPh) MIPHU ONPEACTICHHH
KPUTHYECKOW MPOJOIKUATENFHOCTD MTOXKapa.
4 [IporaosupoBanne onacHbIX GPakTopoB | [IpHHIUIIEI TPOrHO3UPOBAHUS OMACHBIX (PAKTOPOB
ToKapa MpH TYIISHUH C nokapa.
WCIIONb30BaHNEM WHTETPAIEHOTO Cucrembl ypaBHEHH, OIUCHIBAIOIINE COCTOSTHUE CPEIbI
MeToJa MIpU TYLIEHUH [10¥Kapa.
JlonomHuTENBHBIE ypaBHEHM S, HCIIOIb3YEMBIE B
WHTETPAJIILHOW MOJIENN TIOXkKapa.




HaunMmenoBanue pas3acia, TEMbI

ConepxaHue 3aHsITHS

MMOXXapHOI'o pruCKa

/1 JMCIIUTIIMHBI

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

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

2.Knaccudukaius 3qaHUi , COOPY)KEHUH U OOBEKTOB
3aIUTHI IO 10 (PYHKITMOHAIBHOM MOKaPHON OMACHOCTH.
3.IlocnenoBaTenbHOCTh JeCTBUI Ipu OLICHKE
MOYKapPHOI'0 PUCKA.

4.OCcHOBHBIE pACUETHbIE BEIWYUHBI
UCIIOJIb3yEMbIC JUTST OLICHKH
MOYKapPHOI'0 PUCKA.

5. 4.OCHOBHBIE pacUeTHBIE BEIUYMHBI U 3aBUCHMOCTH,
UCIOJIb3yEeMbIC JIJISI OLIGHKH COI[HAIbHOTO TOXaPHOT'0
pHCKa.

U 3aBHCHMOCTH,
WHIUBUAYaJIbHOTO

Cooeporcanue npakmuyeckux 3aHamuil

COBpeMeHHLIe HAaY4YHBIC MCTOIBI
MIPOrHO3WPOBAHUS OMACHBIX (haKTOPOB
nokapa. OCHOBHBIC TIOHSTHS U
YpaBHEHUS] MHTETPAIBHON
MaTeMaTUYECKON MOJIENH MoXKapa
TTOMEIICHU S

1. Jomymenus HUHTETPAITLHOTO
TEPMOAMHAMUYECKOT0 aHANIN3a MOXKapa.
2.CpenneobbemMHas TNIOTHOCTD Ta30BOM CpeNbl.
3.CpenneobbeMHast mapiiuaabHas TUIOTHOCTD.
4.CpenneobbemHas (yaenbHas) BHYyTPEHHSS SHEPTHS.
S5.JIbIM W ero BIWSHUE Ha TEPMOJUHAMUYECKHUE
MapaMeTpbl CPEeNbI.

MCTOaa

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

1.I'a3000M€H B IIOMEIIEHNH.

2.PacnpeneneHuii naBIeHUH 110 BBHICOTE.
3.IL10CKOCTh paBHBIX JAAaBIICHUN U PEKUMBI paOOTHI
mpoema.

4.PacmipeneneHue nepenagoB TaBICHUH 110 BRICOTE
MTOMEILEHU .

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

6. BiusHaue BeTpa Ha Ta3000MEH.

7.OMIEpUYecKre U MOTyIMITNPUIECKHE METOJBI pacuera
TEIIOBOTO MTOTOKA B OTPaXKICHUS.

8.Metozp! pacdera CKOPOCTH BHITOPAHUS TOPIOYHX
MaTEpHAIOB M CKOPOCTH TEILUIOBBIICIECHHUSI.

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

1.IlocraHOBKa 3a/auu U €€ pELICHHE.

2. Pemrenue ypaBHeHHs OanaHca SHEPTHH.

3. Pemenue ypaBHeHHs OanaHca KUCIOPO/A.

4. Pemenue ypaBHeHus 0anaHca TOKCHYHOTO rasa.

5. Pemrenne ypaBHeHUsI IIOTHOCTH AbIMA.

6. Pacuér xpuTHUeCKOi MPOIOMIKUTEIHHOCTH TIOXKAapa.
7. Pacu€r KpUTHYECKUX 3HAYCHUN CPEIHUX TTapaMeTpPOB
COCTOSIHUSI CPEZIbl B IIOMEIICHHUH.

8.Onpenenenue cpeanero Ko3pGuIUeHTa TEIIONOTePh
IIPY KPYroBOM pa3BUTHH HOXKapa.

9. Onpenenenue cpenHero Ko3QpQGuuruenTa TerIonoTephb
IPY JINHEWHOM Pa3BUTHH I10XKapa.

10. Onpenenenue cpeaHero ko3¢ UIMEHTa TENI0n0TePh
IIPY TOPEHUH JKUIKOCTH B TIOMELICHUH.

[IporHozupoBaHue onacHbIX (HaKTOPOB
nokapa npH TyLICHUH C
HCIIOJIb30BaHUEM MHTETPAIBHOTO
MeTOoJa

1.IIporno3upoBaHue oMacHbIX (PaKTOPOB MMOXKAPA.
2. OCHOBHBIE H JONOJIHUTENBHBIE YPABHEHNUS,
OIHCHIBAIOIINE COCTOSTHUE CPEABI IIPU TYLIEHUH MOXKapa.

30oHHas MaTéMaTH4YCCKasa
ImoXxapa B TIOMCHICHHH,

MOICIIb
YMCJICHHAsA

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

7




n/m

HaumenoBanue pasfena, TeMBbI
IACHUTUIAHBI

ConepxaHue 3aHsITHS

peanu3anus 30HHOW MOJIENnr

KOHBEKTHBHOW KOJIOHKE.
3.30HHas MoJeNb KaK YacTHBIN CiIy4ail HHTETpajJbHON
MOJEIU JJIsl IPUITOTOIIOYHOIO CIIOSL.

Omnpenenenne
MO’KapHOTO PUCKa

pacueTHBIX

BCIINYHUH

1.AHayn3 MoYKapHOUM OMaCHOCTH 3/IaHUM U COOPYKECHUH.
2.0npenenenye 9acTOThl peaan3aliy OMacHbIX
CUTyaLUil.
3.IlocTpoenue noseli onacHbIX (HaKTOPOB MmoXKapa s
Pa3IUYHBIX CIIEHApHEB €r0 Pa3BUTHSL.
4.011eHKa MOCTENCTBUN BO3ICHCTBHUS ONMACHBIX (PAKTOPOB
MokKapa Ha JIIoJIed Ui pa3iInyHbIX CLIEHapUEB ero
pa3BUTHSL.
5.MeToauKu OlleHKH WHAUBUIYATHHOTO U COIIMAIBHOTO
MO’KapHOT'0 PUCKA.

[TpomexxyToUHas aTTeCTaly - 3a4€T

4 Tlopsiaok

OICHUBAaHUA

ycrneBaeMocTH |

chopmupo

BaAHHOCTH

KOMIIETCHUMH 00y4arlIerocsi B TeKyuieil U NpoMeKYTOYHOM aTTeCTALUM.

Hns

HOJOKUTEITLHOMN

OILICHKH

110

pe3yapTaTaM  OCBOEHUS

M CIIUIUINHEI

o0yuaroneMycsHe00X0IMMO BBITIOJIHUTh BCE YCTAaHOBJIEHHBIE BUABI yueOHOU paboThl. OleHka
pe3ynbpTaToB paboThI 0O0yUaromerocs B 6aunax (1o BuaaM) npuBeAcHa B Tabauie 7.

Tabmuma 7 bannbHO-pelTUHTOBas OLIEHKAa pPe3yiabTaToB y4yeOHOW  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
BCEH IPYIIIBI, CAMOCTOSTENIBHOCTD U
BhINONHEHKE padoThl Ha 85,1-100%
Kontpomnsusie pabotsr  |3a ogmy JIP:
(OTYET O BBIIOJTHEHUH 5 6ans10B (MOPOroBOE 3HAUCHHUE) 20 -32

KOHTPOJIBHOM paboThI)
(4 pabotsn)

7 6a/710B
8 6as10B (MaKCHMAaITbHOE 3HAYCHHE)

Htoro no tekyuueii pabore B

ceMecTpe

41-80 6aJ10B

IIpomexyrounas
aTTecTanus
(3auer)

20

Teopernueckuii Bonpoc.

5 6asu10B (TTOPOrOBOE 3HAYUCHUE)
10 6a110B (MakCHMaJIbHOE 3HAYCHHE)

5-10

IIpaktuueckoe 3ananue

5 6asu10B (TTOPOrOBOE 3HAYUCHUE)
10 6a110B (MakCHMaJIbHOE 3HAYCHHC)

5-10

HTOro no npoMe:KyTo4HOM aTrecTalMu (3a4eTy)

10-20 6a/10B

CymmapHas oueHka no gucuuminne/ CymMa 6ajuioB TeKyIied 1 IpOMEKYTOTHOH aTTecTaIih

51 -100 6.




SMarepunaibHO-TEXHHYECKOe, NPOrpaMMHOe M Yy4eOHO-MeToauYecKoe
odecneyeHue IMCUUIIMHBI.
5.1 YueOnas sureparypa

OcHoBHasl yueOHasi TUTEPaTypa

1. IIporHo3upoBaHue ONacHBIX (PaKTOPOB MOXkapa : yuebHnoe nmocodwue : [16+] / aBT.-cocT.
J.A. becniepcros, E.A. ITonosa ; KemepoBckuii rocyaapcTBeHHbINH 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. UBanoB, 0. 1. TloxxapHast 6€301acHOCTh TEXHOJIOTUYECKHX MporieccoB. OmeHka
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 : ANMEKTPOHHBIN

JonoaHuTebHas yueOHas JuTEepaTypa

1.ITporHo3upoBaHue OMACHBIX ()AaKTOPOB TOXKapa: OIMPENICICHHE PACUYCTHBIX BEITHMYUH
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.Kamemuua, B.O. OneHka OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIHUH. TemIoBbIe
MPOILIECCHl MIPH OTHEBOM BO3JEHCTBHU : yueOHO-MeToauueckoe mocooue / [B. O. Kanenun, Bi.
O. Kanenun, H. 1O. Cumopenko] ; HOU KemI'Y, Kadenpa texnochepHoit Ge3omacHOCTH. -
HoBokysnenk : 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 (MyJIbTUMEIUIHAS) I 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, CTOINBL, CTYJIbS,

OOopynoBanue JJIsi TIpe3eHTAMM y4eOHOro MarepHaJa:
KOMITBIOTEp IPeroaaBaTes, IPOeKTop, IKpaH, 18 KOMIbIOTEPOB
Hcnonb3yemoe mnporpamvuoe obecmedenue:  MSWindows
(MicrosoftimaginePremium 3 year 1o CyOJIHMIEH3MOHHOMY
noropopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
Annexc.bpay3ep (oredecTBeHHOE CBOOOJAHO PpacHpOCTpaHsIeMoOe
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
12.12.2018 r. mo 12.12.2021 r.), Cpema cTaTHUCTUYECKUX
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.udopmarmoHHas  CHCTEMa«IKCIIOHEHTa» - IEHTP HWHXEHEPHBIX TEXHOJOTHUH |
MOJICITMPOBAHUS, PEKHUM JOCTyMa :http://www.exponenta.ru

3.baza manmwix Science Direct (6onee 1500 xypnanoB m3marenbctBa Elsevier, cpeau Hux
W3/IaHUs 110 MaTeMaTHKe u HHpOpMaTHKe),pekuM goctyma : https://www.sciencedirect.com/

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

5.ba3bl TaHHBIX ¥ AHATUTUYECKHE MyOIMKAIIMN Ha TTOPTaIe «Y HUBEPCUTETCKAs
uHbopMarnroHHas cucrema Poccusi», pexkuM gocrtyma: https://uisrussia.msu.ru/

6 Unble cBeieHus U (MJIM) MaTepHAJIbI.

6.1.1IpumepHbIe TEMBbI MMCHbMEHHBIX YUeOHBIX PadoT
[TucbMeHHBIE PAOOTHI HE TPETYCMOTPEHBI

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

1.OmnacHeie pakTopsl MOXKapa.

2.B3auMOCBs3b CpeTHEOOBEMHOM U CPETHEMACCOBOM TEMIIEPaTYp.
3.dpiMoo0pa3yromias criocoOHOCTh TOPIOYEro MaTepuaa, onpeneinenue, Gopmyna.
4.0nTHyeckoe KOJIMYeCTBO AbIMa, onpeeienue, hbopmyna.

5.0cHOBHBIE AOIYHIEHUS MHTETPAIBHON MAaTEMaTUUECKON MOJIENH 110Kapa B IOMELICHUH.
6.IToHmKeHHass KOHLIEHTPALMsI KUCIOPOa, Kak onacHbIi (hakTop mnoxapa.
7.1lpenensHo nomyctumblie 3HaueHust ODIL, huznyeckuit cMbICT.

8.CoBpemMeHHbIE Hay4YHbIE METObI TporHo3upoBanus ODIL

9.CpennemaccoBas TeMiepaTypa, onpejeieHue, Gopmyna.

10.CpenneobbemHast (yaenbHas) BHYTPEHHSS SDHEPTUS, OllpeeneHue, hopmyna.
11.CpenneobbeMHas onTUyecKas MIOTHOCTh JbIMa, ONpeesieHue, GopmyIa.
12.CpenneoObeMHas IUIOTHOCTD (KOHLIEHTPAIM) AbIMa, OnpeiesieHue, hopmyna.
13.CpenneobbemMHast IOTHOCTH FA30BOM Cpejibl, onpeesieHue, Gopmysna.
14.CpenneobbemMHast Temreparypa, orpeaeneHue, Gopmyia.

15.CymHocTh 1 nposBiieHne BTopuiHbix OPIT.

16.CymHOCTh MHTErPaJIbHOW MaTEMaTUUYECKON MOJIENN I0Kapa B [IOMEIIEHUH.
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17. TepMoagrHAMUYECKUE BEITMUNHBI, OTIMUCHIBAIOIINE TA30BYIO CPEAY B IOMCIICHUH.
18.Toxcuunbie npoaykTsl ropenust kak ODII.

19.®opmynupoBKa 3aKOHA pacmpeAeTiCHUs] HAPYKHBIX JaBJICHUI TIO BBHICOTE (aHATUTHYCCKAS

3aIMCh).

20.ITepena naBieHUH.

21.ITnockocth paBHbIX AaBnenuii (ITPI), onpenencHue.

22.PacKkpbITh 0COOEHHOCTH PEKUMOB PabOTHI TPOEMOB.

23.YpaBHeHue OajaHca KUCIOpOIa Ha BHYTPEHHEM IoXKape.

24.YpaBHEHHE MaTepUaIbHOTO OajlaHca Ha BHYTPEHHEM IOXKape.

25.YpaBHEHHE MTPOYKTOB TOPCHHS HA BHYTPECHHEM TIOXKape.

26.YpaBHEeHHE PHEPTUH BHYTPEHHETO MOXKapa.

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

CMBICTI, BXOJISIIUE B HEEC BETUIHHEI.

28.Dopmyra TSl ONIpeIeTICHISI CKOPOCTH Ta3a, ((U3MUeCKUd CMBICI, BXOISIINE B HES BETMIMHEI.
29.@opmynHpoBKa 3aKOHA pacpe/IelIeHUsT BHYTPSHHUX JaBJICHUMN IO BRICOTE TTOMEIICHUS
(aHanuTHYECKAs 3aIKCh).

30.CymHuocTs muddepeHnnanbHoro Meroa nporaosupoBanus OPII, ero nHPpOpMaTHBHOCTH U
00J1aCTh MPAKTUYECKOTO UCITOJIb30BAHHUS.

31.ITpoeMHOCTD, ONpeieiiCHUE ¥ BEIMIHHBI, €€ OIMCHIBAOIIHE.

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

Y OT BHJIa IO’KAPHOU HArpy3KH.

33.HavanbpHbIe YCIOBUS IPU MOCTAaHOBKE 331aun o0 quHaMuku QDI HavanbHOHM CTaIMH TIOXkKapa.
34 Moudukanus 6a30BOM MaTeMaTHIeCKOW MOJICIH JUTS ydeTa BIUSHUS 00BEMHOTO Ta30BOTO

TYILLIEHUS.

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

36.Koadurment Temnonoreps, onpeaeieHue, CrnocoObl MpUMEHEHHS.

37.3HadeHus BBOAUMBIX IMapamMeTpoB A, B u n.

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

40.065acTh IPaKTHYECKOTO IPUMEHEHUSI 30HHBIX MO/IeIel TOKapoB.

41.B3anMocBs3b MEX/1y 30HaAMU T0Kapa U U3MEHEHHEM UX pa3MEpOB B T€UCHHE BPEMEHHU.

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

43.Moudukarus 6a30Boi HHTETpaIbHOM Moienu s onpenencHuss ODII mo 3oHam.
44.06nacTh TPaKTUYECKOTO IPUMEHEHUS 30HHBIX MOJIeNIeH TTOXKapoB.

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!
OOKMPOBAHUS MyTEH HBAKyaI[u?

50.Yto HeoO6X0IMMO clienaTh MPU HECOOTBETCTBUU WHANBUAYAILHOTO TIOKaPHOTO PHCKA
HOPMAaTUBHOMY 3HAYEHHIO?

Ipumepnvie npaxmuueckue 3a0anus

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