[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®HO: Casienko @I"ﬂ@‘y"w<<CaHKT—HeTe£6Hygrc1mn yuusepcuter I'TIC MYUC Poccun»
[LomKHOCTb: 3aMecTuTeNb HavanbHyka [lanbHEeBOCTOYHOM NOXa TENbHON

akagemuu-dunmnana Cawrﬂemp%%’i’m&&% Fk‘iﬂi 0AfARHO-CIacaTe/IbHA AaKaAeMusd
y4ebHO-HayuHoi pabote

[ata nognucanus: 17.07.2025 16:02:41

YHUKanbHbI MPOrpaMMHbIA KIKOY:
eec85c61c10b2¢390685a1blele60a00cd448c84

PABOYAS ITPOI'PAMMA JTUCHUIIJIMHBI

METO/bI PACUETA TUHAMUKHU OITACHBIX ®AKTOPOB IMOKAPA

bakanaBpuaT no HanpaBJeHUIO MOATOTOBKHU
20.03.01 TexnocdepHas 6e30MaACHOCTH

HaNpaBJIEHHOCTH (Mpoduib)
«IloxkapHasi 6e301aCHOCTB)

BaaaguBocTok



1. lleau 1 32724y AUCHHUILIMHBI

Iesb ocBOEHHMS TUCHMIIMHBI:
- (GopMUpOBaHME 3HAHWW M HABBHIKOB MO MPOTHO3UPOBAHHIO KPUTUYECKUX
CUTyallui, KOTOpPbIE MOTYT BO3HUKHYTh B XOJI€ PAa3BUTHSI MOXkKapa U UCIOJIb30BaHNE
3TONH uWH(pOpMaUUU UIs NPOPHIAKTUKH TMOXapoB, oOecredeHus O0e30MacHOCTH
JqoAe M JMYHOW OE30MacHOCTH MpHU TYLIEHUH IOXAapOB, aHAW3€ MPUYUH U
yCIIOBUY BO3HUKHOBEHUS U PA3BUTHUS MOKAPOB.

Ilepeyenb koMneTeHUM, GOpMHUPYEMBbIX B IpoLecce U3YyYeHHUs TUCHUIINHBI

Komnerenuun Conep:xanue

[1K-2 CnocoOeH Ha OCHOBE 3aKOHOB TEIJIOPU3UKU U TEPMOAUHAMUKU
IIPOTHO3UPOBATh XAPaKTEP U Pa3MeEPbI 30H BO3JCUCTBUS ONACHBIX
(GakTOpoB M HX CONMYTCTBYIOUIMX MPOSIBICHUN, TPUMEHSTh
JNEUCTBYIOIIME PACUYETHBIE U HKCHEPUMEHTAJIbHBIE METOJIUKH,
MPOBOJUTh aHAJIM3 TIOKAPHOW OMACHOCTH U OOOCHOBAaHHO
BBIOMpAaTh M3BECTHBIE YCTPOWCTBA, CUCTEMBbI U METOJIbI 3aIUTHI
YEJIOBEKA U OKPYXKAIOWIEH CPelpl OT HETaTUBHBIX BO3JICHCTBHI
OomacHBIX (haKTOPOB MOKAPOB.

I1K-4 Cnocoben  pazpabarpiBaTh  rpaduueckyr0  JTOKYMEHTAIHUIO,
paccuMThiBaTh HM  MOJCIUPOBATH PA3IMYHBIC TEXHHUUYECKUE
CUCTEMBl B IIENISAX PEIICHUs 3a7ad MoKapHOW Oe30MacHOCTH, B
TOM 4YHCJIE€ C TPUMEHEHHEM CpEACTB aBTOMATH3UPOBAHHOTO
IPOEKTUPOBAHUSL.

3amavyu IMCUUIIIMHBI

—  @opMupOBaHHE NEPBOHAYAIBHBIX OCHOB 3HAHUH O COBPEMEHHBIX
MOIX0/1aX K MPOTHO3UPOBAHHIO OTIACHBIX (DAKTOPOB TMOKapa MPHU PEIICHUH 33124
obecrieueHus MoxapHon O€30MacCHOCTH,

—  @opMUpOBaHHWE YMEHUI CUCTEMaTU3HPOBATH U AHAJIU3UPOBATH JAHHbBIC
M0 TOXKapy W M3BJIEKaThb U3 HUX HHGOPMAIUIO, HEOOXOAUMYIO IS PEIICHUS
BOIIPOCOB, BOBHUKAIOILIMX MPU PACCiIeIOBaHUU MOXKapa,

— (dopMuUpoBaHHE HAYAJIbHBIX HABBIKOB IPUMEHEHHUSI COBPEMEHHBIX
MPOTPAaMMHBIX TMPOAYKTOB B PEHICHWU 3a/7a4 MPOTHO3UPOBAHUS  OIMACHBIX
(dhaxTOpOB MoXKapa.



2. IllepevyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00YUeHHsT THCIIUTITHHBI
COOTHECEHHBIX ¢ IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUS
00pa3oBaTeIbHOI MPOrPaMMBbI

Koa n HanmeHoBaHMe NpodeccHOHAIbHBIX
KOMIIeTeHIIUH

Kon n HamMeHOBaHHe HHAHKATOPA 0CTHKEHUS
npodgeccuoHaTbHONH KOMIIETEHIIUN

Tun 3aaa4 npogeccuoHaIbLHOM AesATeJJbHOCTH: [IPOeKTHO-KOHCTPYKTOPCKM A

[1K-2.1 3HaeT nelcTBYIONINE pacyeTHBIC U
3KCHepI/IMeHTaJII>HBI€ MCETOAUKH.

3HaeT OCHOBHBIE CIIOCOOBI TPOrHO3UPOBAHMS
JMHAMUKHU Pa3BUTHUS ONACHBIX (PAKTOPOB MOXKapa
B ITIOMEILEHUAX, 31aHUAX, COOPYKEHUAX, HA
TEXHOJIOTUYECKUX YCTAHOBKAX U OTKPBITOM
IIPOCTPAHCTBE.

[1K-2.2 YMmeeT npoBOAUTD aHATIHN3
MOXapHOH OMACHOCTH

YMeeT nporHo3upoBaTh pa3BUTHE OIACHBIX
(hakTOpOB TOKapa

[TK-2.3 Bnageet HaBBIKOM BBIOOpa
M3BECTHBIX YCTPOMCTB, CUCTEM U METOJI0B
3allIUThI YEJIOBEKA U OKPYKAIOIIEH Cpelibl OT
HETaTUBHBIX BO3ICHCTBUN ONAaCHBIX
(haKTOpPOB MOKAPOB

BnaneeT HaBbIKaMU M3YUYCHUS TUHAMUKA
pa3BUTHS OMACHBIX (aKTOPOB TOXKapa C
MTOMOIIIEI0 COBPEMEHHBIX IMPOTPAMMHBIX
POJTyKTOB

I1K-4.1 3naer cpeacraa
ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUS.

3HaeT COBPEMEHHBIE TPOTPAMMHBIE IIPONYKTHI,
peanu3yrouue HHTErpaabHy0 MaTEMaTHYECKYIO
MOJIETIb MOXKapa.

3HaeT NpHUKJIaJHbIe TPOrPaMMBI HA OCHOBE
30HHBIX MOJIEJIEH T0)Kapa

3HaeT NpHUKJIaJHbIe TPOrPaMMBI HA OCHOBE
IIOJIEBBIX MOJEIICH ITOXKapa.

[1K-4.2 YMmeer paccunThIBaTh pa3IndHbIe
TEXHUYECKHE CUCTEMBI U TEXHOJIOTMUECKHUE
IPOLIECCHI.

YMeeT MpoBOJIUTH OLIEHKY MOKAPHOI'0 PUCKA C
MTOMOUIBIO0 COBPEMEHHBIX MPOTPaMMHBIX
MPOJYKTOB.

YMeeT npoBOAUTE pacyeT IBAKyallMOHHOM
COCTABJISIIOLIEH pacueTa MOKapHOTO PUCKA.

I1K-4.3 Bnageet HaBBIKOM MOJEIUPOBAHUS
paS.HI/I‘-IHBIX TCXHUYCCKUX CUCTEM U
TEXHOJIOTHYECKUX MPOIIECCOB JIJIsT PEIICHUS
3a/1a4 moxapHoi 0e30MacHOCTH

Brnaneer HaBBIKOM MOJEINPOBAHUS
pacrpocTpaHeHHI OMacHBIX (PaKTOPOB MoKapa Ha
00BEKTE C TOMOIIBIO COBPEMEHHBIX
IIPOrpPaMMHBIX IPOAYKTOB

3. MecTo IMCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 NpogeccuoHaIbHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI

JlucrumnimHa OTHOCUTCS K 0a30BOM 4acTH OCHOBHOW MpodecCHOHAThHOM
oOpaszoBarenpHON mporpaMmbl TI0  HampaBiaeHuto moarotoBku 20.03.01
«Texnochepnas 6e3omacHoCThY, podmib «IloxkapHas 6€30MacHOCTEY, YPOBEHb
OakanaBpuara.



4. CTpyKTYypAa U coAepKaHue TUCUMIINHBI

OO6m1ast TpyA0€MKOCTh IUCIUTUIAHBI COCTaBIsAeT 3 3a4eTHbIC equHuIbl 108 vacos.

4.1 Pacnpeaesienne TPyA10€eMKOCTH IMCHUIIMHBI 10 BUIaM padoT mo
ceMecTpam it 0O4HOH (PopMBbI 00ydeHUsI

Tpynoemkocts
Bun yueOHoit paboThI 1o
3.€. Jac. ceMecTpaMm
8
OO61mas Tpy10eMKOCTb IUCUHUIUIMHBI [0 Y4eOHOMY IJIaHy 3 108 108
KonrakTHas padora 54 54
AyauTOpHBIE 3aHATHSA: 20 20
Jlexniun
[IpakTuyeckue 3aHATHA 34 34
JlaboparopHbie pabOTHI
Koncynpranmm nepen s5Kx3aMeHOM
CamocrosiTesibHasi paboTa 54 54
B TOM YHCJIE:
KypcoBasi pabota (IIpOeKT)
3auér
3a4éT ¢ oneHkoi + +
JK3aMeH

4.2 Pacnipeesienne TPy10€eMKOCTH IMCIUTIMHBI II0 BUIAM PadoT Mo ceMecTpam

AJI51 3204HOM opMBbI 00yUeHHA

TpynoemkocTb
Bua yuebHo# paboThI o
3.€. qac. ceMecTpam

4 5
OO6miast TpyI0EMKOCTh IUCHMILIUHBI [0 Y4€OHOMY IJIaHy 3 108 36 72
KonTakTHas padora 10 8
AyAUTOpHbIE 3aHATHUSA: 4 2 5
Jlexnun
[IpakTrueckue 3aHATUS 6 6
JlabopatopHbie pabOTHI
Koncynpranuu nepes s3K3aMeHOM
CamocrosiTesbHas padoTa 98 34 64
B TOM YHCJIE:
KypcoBasi pabota (IIpOeKT)
3auér




3a4éT ¢ OLeHKOH

JK3aMeH

4.3. TemaTuyeckuii IJIaH, CTPYKTYPHMPOBAHHBIM M0 TeMaM (pa3aeaam) ¢

YKa3aHMEM OTBECHHOI0 HA HUX KOJIMYECTBA aKa/leMUYeCKUX 4YaCOB U BU/I0B
yueOHBIX 3aHATHI J1J15 09HOH (o

PMbI 00Y4eHUSs

KoaunuyecTBO
4acoB 110 BUJIaM §
g 3aHATHH - é E
Nen/n = 2 2 s | & g
HaumeHoBaHue pa3/iesioB H TeM o | = £ = T ®| £ g3
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= < 8 S 8 =
2 < @,
= =
1. OcHOBHBIE MOJNIOKEHWST W noHATuA| 14 | 4 2 8
MOKAPHBIX PHUCKOB, a TAaKXE METOJ/IOB
MPOTHO3UPOBAHUS OIACHBIX  (PAaKTOPOB
noxapa (O®DII).
2. OcHOBHbIC  TIOHATUS ©W  ypaBHeHws | 16 | 4 4 8
MHTETPAJIbHON MAaTEMaTHYECKOW MOJIEIN
Mo’kapa B IOMEIIEHUH.
3. ['az000MeH [MIOMEICHUIT U 14| 4 4 6
Teropu3nIecKue byHKIHIH,
HEO0OXOIMMBIE JJII 3aMKHYTOTO OTTHCAHUS
moskapa.
4, MaremaTnueckass IOCTaHOBKa 3ajgauud o | 12 | 2 4 6
muHamuke O®II B HavanbHOM cTaguu
no’kapa.
5. [IpornosupoBanue ODII npu Tymennn | 12 | 2 4 6
noskapa c HCII0JIb30BaHUEM
WHTETPATHLHOTO METO/IA.
6. OcHOBHBIE [TOJIOKEHHS 3oHHOrO| 16 | 2 6 8
MOJICTTUPOBAHMS TOXApoB. YwucieHHas
peanu3anusi 30HHOW MOJICIIH.
7. OcHOBBI muddepernuansHoro | 24 | 2 10 12
(moyeBoro) MeTojla MPOTHO3WPOBAHUS
O®II. Yucnennas peanusanus noJeBoi
MOJIEIH.
3auyer C OLIEHKOM + +
HToro mo nucuuniinHe: 108| 20 34 54




4.4, TemaTH4ecKuii IJIaH, CTPYKTYPUMPOBAHHBIH MO TeMaM (pa3aeiam) ¢
YKa3aHUEM OTBeJIeHHOI0 HA HUX KOJIHYeCTBA aKaIeMUYeCKUX YaCcOB M BU/I0B
y4eOHBIX 3aHATHI 11 3209HOH (POPMBI 00yYeHH S

Neri/m

HaumeHnoBaHue pa3iesioB u
TEeM

Bcero uacos

KoaunuecTBO 9acoB 1o
BHJIaM 3aHATHH

Jlekun
IIpakTHuyeckue/
CeMuHapckue
3aHATHSA
JlabopaTtopHble
3aHATHS

KonTpoisb

CamocTosTeIbHAA
pa6ora

OcHoOBHbIE MOJIOKEHUS u
TIOHATHUSL TIOXKAPHBIX PHUCKOB, a
TaKKe METOIOB
POTHO3UPOBAHUS OTTaCHBIX
dakTopoB noxkapa (ODII).

N
o

-

8

OCHOBHbIE TTOHATHS U YPaBHEHUS
MHTErPaJIbHOM MaTeMaTUYECKOU
MOJIEJTHU TT0Kapa B IOMEIICHUU.

10

10

['a3000MeH OMeIeHN N u
TerI0pU3NIECKUE byHKIIH,
HEOOXOIMMBIE JUISI 3aMKHYTOTO
OTIMCAHMSI TTOXKAapa.

10

10

Marematyeckas IIocTaHOBKa
3anaun o nuHaMuke O®PII B
HayaJbHOW CTAINU TOXKapa.

10

10

[IpornozupoBanune O®Il mnpu
TYIIEHUU noskapa C
UCIIOJIb30BAHUEM HHTETrPajbHOTO
METOJ1a.

10

10

OCHOBHBIE IIOJIOKEHHS 30HHOTO
MOJICIUPOBAHUS MOKapOoB.
HucneHnHas peanusanusi 30HHOU
MOJIEH.

10

10

OcHoBBl  auddepeHraIbLHOro
(mosneBoro) MeToaa
MIPOTHO3UPOBAHUS O®II.
YucnenHas peanusanus MoJeBOn
MOJENN.

38

30

3a4yer ¢ OLICeHKOM

Hroro

108

98




4.5 Conep:xxanmve TMCHUIUIMHBI JJIS OYHOU (POPMBI 00yUeHUsA

Tema 1. OCHOBHBIE MOJI0KEHUS M NMOHATHS MOKAPHBIX PUCKOB, 2 TaKXKe
METOA0B IPOrHO3MPOBAHUA ONACHBIX (pakTOpOB nokapa (OPII).

Jleknusi.  dusnmyeckue  BeaMUYMHBL,  Xapakrtepusyromme ~— O®II B
KOJIMYECTBEHHOM OTHOlIeHUH. IIpenensHo nomyctumslie 3HadueHus O®PIIL. Lemu wu
3aaul  ompeaeneHus (pacu€ra) pas3UYHBIX BHUAOB MOYKAPHBIX PHUCKOB IS
Pa3IMYHBIX 00BEKTOB. X KpUTHUECKHNE HOPMATHBHBIC 3HAYCHUSI.

Omnpenenenue (XapakTepucTUKa) pa3IUYHBIX BUJOB TOXKAPHBIX PHCKOB.
HopmaTuBHbIE JOKYMEHTBI, ONpPEACNAIONIME MOXKapHble pUCKH. Kakue BeTUYnHBI
BXOAAT B (opMysly oOmpeaeiaeHus pacu€éTHOM BEJIWYUHBI WHAUBUIYATHHOTO
NOKapHOTO pucka. OCHOBHbIE TPEOOBAHUS K OINPEICICHHUIO MOXKAPHOW OMACHOCTH
IPOU3BOICTBEHHBIX OOBEKTOB.

IIpakTuyeckoe 3ansaTue: [1o)kapHbIN PUCK — MEPA BO3MOKHOCTH pEeAIN3ALUU
MOKAPHOM OIMACHOCTH U €€ MOCIICACTBUI JIJISI JIIOJIEH U MaTepHUaIbHBIX IIEHHOCTEM.

CamocrosiTesibHass padora: HopmaTUBHO-IPaBOBOE pPETyJIUMPOBaHUE B
00JTaCTH OLIGHKH TOXXapHOW OMACHOCTH PA3JIMYHBIX O00BEKTOB. (OCOOEHHOCTH
ompenereHus TOXKAPHBIX PHUCKOB Ha HETUIOBBIX 00bekTax. CoBpeMeHHOE
MOJIOKEHUE METOJMK IO OIEHKH TMOXKAPHBIX PHUCKOB Ha OOBEKTaX pPa3IUYHOIO
Ha3HAYCHMUS.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

JomonautensHas [1-3].

Tema 2. OcHOBHbIe TIOHATHS M  YPAaBHEGHUS  MHTErPajbHOM
MaTeMaTH4YeCKOH MO/eJ/IH M0Kapa B IOMeIleHUH.

Jleknust. VicxonHbIE NTOJIOKEHUS Y OCHOBHBIE MOHATHS MHTETPAIBHOIO METO/1A
TEPMOJAMHAMMUYECKOTO aHaiu3a noxkapa. CBolicTBa ra3o00pa3HoOil cpeabl B
[OMEIICHUH MNpU Mokape. VHTerpaJbHbIA METOJ] ONMCAaHUS COCTOSIHUS T'a30BOU
Cpelpl IpU ToXKape B MOMEHIeHHH. J[pIMOOOpazoBaHME U TapaMeTpbl JbIMa,
o0pa30BaHHOIO TBEPAbIMU YacTUlaMU. CBsI3b MEXKIY OINTHYECKOW IUIOTHOCTBIO
JbIMA U JATbHOCTBIO BUJUMOCTH.

HuddepeHunanbaple  ypaBHEHUS HHTErpalbHOW MaTeMaTUYECKOM MOJIEIH
no’kapa, OINMCHIBAIOUINE JIUHAMHKY OIACHBIX (pakTOpoB Tmoxapa. HauanbHble
YCIIOBUSL U YCIIOBUSI OJHO3HAYHOCTH. Kiaccudukaius u CyIIHOCTb MHTErpajbHBIX
MaTeMaTUYECKUX MOJENeN Imoxapa. MaremaTtudyeckass IIOCTaHOBKA 3aJadd O
nporHo3upoBanu  O®II Ha ocHOBe mOMHON cucTeMbl AU(PepeHIInaTbHBIX
YPaBHEHUHN UHTErPAIBHOW MOJIEIIN MTOXKapa.

IIpakTH4eckoe 3aHsATHE.

1. KomnuecTBeHHass  OLEHKA  COCTABJLIIOLIMX  MAaTEPUAIBHOIO U
HHEPreTUUECKOro OaaHca noxapa B UX JUHaAMUKE.



2. Pacuer nMHaMUKy MaTepUalbHOIO M SHEPreTUYEecKoro OajiaHca roxapa B
IporpaMMe Ha OCHOBE MHTETPAJBHOW MaTeMaTHYEeCKOM MoJenu U OQOopMIIEHHE
oTyeTa.

CamocrosiTesibHasi padora:

CoBpeMeHHbIE NPOrpaMMHBIE MPOAYKTHI, pEATU3YIOIIUE HHTErpaIbHYyIO
MaTEeMaTHYECKyI0 MOJENIb TMOXKapa. ODKCHEPUMEHTATIbHBIE METObl OMNpPEICIICHUs
JMHAMHKH OIMacHbIX (PaKTOPOB MOKapa.

PexoMmenayemasi iureparypa:

OcHoBHas [1-2],

JonomautenbHas [1-3].

Tema 3. T'a3000MeH mnomemenuidi u Temwiopuznueckne (GyHKIHUHU,
Heo0XoaMMBbIe ISl 3AMKHYTOI'0 OIIUCAHUS M0KAPA.

Jleknus. Pacnpenenenue OaBieHUN 10 BbICOTE mMomemieHus. [I1ockocTh
paBHBIX JaBJICHUH U pEeXUMBl paboThl mpoema. Pacder pacxoma ra3sa,
BbIOpachIBaeMOro 4epes mnpoemsl. Pacuer pacxoma Bo3ayxa, MOCTYIMAIOLIETO depes
npoeMsbl. Biusinue BeTpa Ha ra3000MeH.

OneHka BeJMYMHBI TEIUIOBOTO IIOTOKA B OTrPAXIACHUSA. OMIIUPUYECKHE U
MOJIyDMIIMPUYECKUE METOJIbI pacyeTa TEIUIOBOTO NOTOKA B OrpaKAeHus. MeTosl
pacyeTa CKOPOCTH BBITOPaHUs TOPIOYUX MATEPUATIOB U CKOPOCTH TEIUIOBBIACIICHHUS.

IIpakTnyeckoe 3aHsiTue.

1. Ouenka BIMSAHUA OTHENBHBIX CBOWCTB TOPIOYEN HATrpy3KM HA JUHAMUKY
OMAacHBIX (PAKTOPOB IMOXKapa.

2. 3ydyeHue napamMeTpoB €CTECTBEHHOTO ra3000MeHa MpHU MoXkKape B UX CBSI3U
MEXIy COOOM, a TaKKe C FeOMETPUYECKUMU XapaKTEPUCTUKAMU IIPOEMOB.

3. Pacuer auHaMuKHM moXKapa ¢ MOMOIIIBIO IPOTPaMM Ha OCHOBE MHTETPajIbHOU
MaTeMaTHYECKON MOJENH U 0POPMIIEHHE OTYETA.

CamocrositenibHasi padora; @opMynbl JUisl pacuyeTra CKOPOCTH JIBHXKCHHS
YXOISAUIMX T'a30B U IMOCTYNAKOLWEr0 BO3AYyXa B Pa3HbIX TOUYKAxX MpoemMa. 3aBUCUMOCTH
MAacCCOBBIX PaCXOJ0B YXOAALIMX I'a30B U MOCTYIIAKOLIEr0 BO3AyXa I IPOEMOB IIPU
pa3IMUHBIX PEXKUMAaX ra3000MeHa OT FEOMETPUUECKHUX XapaKTEPUCTHK ATOrO MpoeMa
U CpeIHEOOBEMHBIX IapaMETPOB COCTOSHHUS Ta30BOM Cpeabl B IMOMEHICHUU
(TUIOTHOCTH M J1aBiieHus). PainaliiOHHO - KOHBEKTHBHBINM MTPOLIECC TEIUIONEPEHOCA B
ra3oo0pa3Hoi cpejie Mpu NoKape B TOMEIICHUH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

Jlononuurenbhas [1-3].

Tema 4. Maremarndeckasi NmocTaHOBKa 3ajauu o auHamMuke O®PII B
HAYAJIbHOM CTAJTUU MMOKApa.

Jleknusi. Knaccudukanus mHTErpagbHBIX MoOjeie mnoxkapa. MurterpanpHas
MaTeMaTH4ecKas MOJICIb IMoXKapa I MCCASA0BaHUS JUHAMUKH OMAacCHBIX (pakToOpoB



nokapa W €€ 4HCcleHHas peanusanus. MHTerpambHas mareMaTthdeckass MOJeINb
HAYaJILHOW CTaJHH MOXKapa M pacdeT KPUTHIECCKON MPOJAODKUTEIHHOCTH TIOXKapa.

IIpakTnyeckoe 3aHsiTue.

1. Ouenka BAMSHUS paOOTHl CUCTEMbl MEXaHMYECKOW BEHTUJISIMM HA PEKUM
razoo0MeHa U TUHAMUKY OTAaCHBIX (haKTOPOB TOKapa.

2. W3ydeHue BIMSHMS THUNA TOPIOYEH HArpy3kd Ha JMHAMHUKY IPOLECCOB
pa3BUTHS TIOKapa B MOMEIICHNUHU U TETIOOTAAYU K OBEPXHOCTSAM OTPaskKICHUI.

3. Pacuer auHaMMKH mokapa ¢ MOMOIIIbIO IPOrpaMM Ha OCHOBE MHTETPAbHON
MaTeMaTHYeCKON MoJenu U 0pOpMIICHHE OTYETA.

CamocrosiTesibHas padora:

Teopus moxapa u mporecc ropeHus. HaganbHbI 3Tanm moxkapa B 3aKpBITOM
MOMEIIIEHUH JI0 TIOJHOTO OXBara IulaMeHeM. PacdeT BpeMeHHM »Bakyallid U3
TOPSIIIETO MOMEIICHUS.

Pexomenayemas iureparypa:

OcHoBnas [1-2],

JlononaurtesbHas [1-3].

Tema 5. [IIpornosupoBanme O®II npu TymieHHM moxkapa ¢
HCI0JIb30BAHMEM MHTErPAJIBHOI0 MeTOo/AA.

Jlekuusi. Pacduer KpUTHUUECKMX 3HAYEHUM CPEIHUX IAPAMETPOB COCTOSHUS
cpenbl B noMemieHuu. Pacuer kosdduimenTa TerionoraomeHus: Ipyu ONnpeaeIeHUH
KPUTHYECKOM NPOJOJKUTENBHOCTH TMOXKapa. PeXrWM MOTHOCTBIO Pa3BUBLIETOCS
noXkapa M TeMIEpaTyphl, MPU 3TOM JOCTUraeMble. BrIOpoc miaMeHHu W3 ropsiiero
nomenieHus. Pacnpoctpanenune mnokapa u3 nomemieHus. OcoOEHHOCTH pPa3BUTHS
nokapa B JKWJIBIX 3JaHUSAX, OOIIECTBEHHBIX 3HaHUSAX, ITPOU3BOJACTBEHHBIX H
CKJIQJICKUX TTOMEIIEHHUSIX, CENbCKOX03SIIICTBEHHBIX 00bEKTaX, Ha TPAHCIIOPTE.

IIpakTnyeckoe 3aHsiTue.

1. 3ydyeHue BIMSHHSA TUIA TOPIOYEH HArpy3KH Ha TEMIIEPATypPHBIA PEXUM
noxkapa.

2. Ouenka BAMSHUS pabOThl CHUCTEM OOBEMHOTO MOXAPOTYLICHUS Ha
JTUHAMHKY ONAaCHBIX (PaKTOPOB MOXKapa.

3. Pacuer auHaMMKM mokapa ¢ MOMOIIIbIO IPOrpaMM Ha OCHOBE MHTETPAIbHON
MaTeMaTHYeCKON MOJeNu U 0pOpMIIEHHE OTYETA.

CamocrosiTesibHass padora: lccienoBaHHE TEMIIEPATYPHOTO pPEXUMA B
BEpXHEW 30HE€ NOMEUIECHHs IMpHU JIOKAIbHOM TMoXape. lccrnepoBaHue auHaMHKU
JNBW)KCHUSI TpaHULbl 3aJbIMJICHHOM 30HBI MpPHU JIOKAJIBHOM IMOXape. BuusHue
pPacnoJIOKEHUSI TOpIOYe Harpy3Kd Ha JIMHAMHUKY OMNAacHbIX (DAKTOpOB moxapa u
razooOMeH nomMemnieHusa. OnNTUMHU3alUs OTHE3aUThl CTPOUTENbHBIX KOHCTPYKIIUH C
Y4YETOM IapaMeETPOB PEANBHOTO MOXKapa.

Pexomennyemasi iureparypa:

OcnosHas [1-2],

JlomonuutenbHas [1-3].



Tema 6. OcCHOBHBIE T0JIOKEHUS] 30HHOTO0 MOJEJIHUPOBAHUS IOXKAPOB.
Yuc/ieHHas peajn3anus 30HHOW MOJEJIH.

Jlekuusi. OcoOeHHOCTH pachpeneleHns JOKAIbHBIX MapaMEeTPOB COCTOSHHUS
ra3oBOM Cpepl BHYTPH ITIOMEIIEHHs B HAYAJIILHOW CTauU NOKapa U IIPHU JIOKAIbHBIX
nokapax. PasneneHue mnpocTpaHCTBa BHYTPU IMOXapa Ha 30HBL. OmnpenerneHue
ITOTOKOB MAacChl U SHEPTUM U3 KOHBEKTMBHOU KOJIOHKH B IIPUIIOTOJIOYHBIN CJIOW Ha
OCHOBE TEOpUH cBOOOAHOM TypOyJIEHTHON KOHBEKTUBHOM CTpYH.
Huddepenunanpuple ypaBHEHUS MaTepUaibHOrO OanaHca Ta30BOM cpenbl U ee
KOMIIOHEHTOB, 0OajlaHca ONTUYECKOrO0 KOJMYECTBA JbIMA W DHEPruu IS
NPUNOTOJOYHOM 30HBI MpPHU OTCYTCTBMM Tra3000MeHa C BHeWIHEH aTtMocdepoil.
Huddepenunanbuple ypaBHEHUS [BMXKEHHMS HUKHEH TpaHULbl MPUIOTOIOYHOM
30HbI. HavanbHbie ycnoBusi. MaTemaTuueckasi MOCTAHOBKA 3aJlauyd MPHU Tra3000MeHe
IIPUTOJIOYHOTO CJIOS C BHEIIHEW CPEAOW M HM3MEHSIOIIHMMCS CO BPEMEHEM OYarom
nokapa.

IIpakTHyeckoe 3aHATHE.

1. MaremaTnueckasi MOCTaHOBKA 3aJla4M MIPU ra3000MEHE MPUTOJIOYHOIO CJIOS
C BHELIHEU Cpeaoi.

2. 30HHas MaTeMaTU4yecKas MoJie]b Ha4yalbHOM CTaJIMU TOKapa B MOMEILEHUH.

3. PacdeT mo>kapHOTo pucKa C MMOMOIUBIO MPUKIAJHBIX MPOrpaMM Ha OCHOBE
30HHBIX MOJEJIEN MOXKapa.

CamocrosiTesibHas padora:

MareMatrnyeckasi IOCTaHOBKA 33J1a4M O IMHAMHKE OMAacHBIX (DaKTOPOB MoKapa
B IPUINIOTOJIOYHON 30HE M €€ aHAJUTUYECKOE PEIICHHUE MPU MOCTOSHHBIX 3HAYEHUSAX
pa3sMepoB M TEIUIOBOM MOIIHOCTH Od4ara TOPEHUs. YCJIOBUS BO3HUKHOBEHUS
B3pPBIBOOMACHBIX CMECEH, XapaKTEepUCTUKHM OOBEMHOTO B3pPbIBAa, MOIIHOCThH B3phIBa
(pacuetHbie mapameTpbl). CIOKHOCTh YHMCJICHHOW peanu3alydyd TOJHOW 30HHOU
MaTEMaTUYeCKOM MOJAENIN. AJTOPUTM YHCIEHHOIO pemieHus 3agaun Ha [IOBM.
CrpykTypa mporpammsl 4 ee 3amyck. J(elicTBHs Npyu BOSHUKHOBEHNUHU OIIHOOK.

Pexomenayemasi sureparypa:

OcHosHas [1-2],

JlononautespHas [1-3].

Tema 7. OcHoBbl jauddepeHuuanbHOro  (moJjieBoro)  Meroaa
nporHo3upoBanus O®@II. YUucsennas peajusanus 1noJieBoi MoIesu.

Jleknusi. CymHocTh qudPepeHnanbsHOT0 METoIa, €ro MHPOPMATHBHOCTh U
o0nacTh MPAKTHYECKOTO HCMOb30BaHUs. COBpEMEHHOE COCTOSIHHE BOMpOCa.
Yucnennas peanuzamus quddepeHnuaibHOi MaTeMaTUYECKOM MOJIETH.

bazoBas cucrema muddepeHIMaTbHBIX YpaBHEHWH B YaCTHBIX MPOM3BOIHBIX
JUTsL OTIMCaHUsT TypOyJICHTHOTO HECTAIIMOHAPHOTO JBIIKEHUS M TPOIECCOB TEILIO- U
MacCONepeHoca B MHOTOKOMIIOHEHTHOW Ta30BOM CMECH C YYETOM XHMHYECKHUX
peaknuii W  00pa3oBaHUS JILIMOBOTO  a’po3ojisi. TypOyJieHTHass  BSI3KOCTb,
TEIJIONPOBOAHOCT, U MU Py3us. AnreOpamveckas Mojenb TypOyiaeHTHocTH. K-g
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MOJieJIb TYpOyJI€HTHOCTH. ['paHNYHbIE YCIOBHS ISl TapaMeTpoB TypOyJIEHTHOCTH Ha
orpaxJaeHusX.  MogenupoBaHnue — mpoueccoB  ropeHus.  OpHocTyneHdYaras
HeoOpaTuMas OpyTTO-peakiusi MEXIy TOPIOUYUM U OKUCIHUTENeM. J[ByxcTyneHuaras
peakius 1 oOpazoBaHuE caku. MareMaThueckas MOJeNIb 00pa3oBaHUsl, KOATryJISIHH
U TepeHoca JAbIMOBOrO a’po3oiid. [lornomenue, paccenBanue U ocliablieHue CBETa B
a’po3ose. PanvanMOHHBIA TEIUIONEPEHOC B HENPO3padyHOW cpeae. YpaBHEHHE
NIEPEHOCA TEIJIOBOI0 M3JIyYEHHs, METOJbI PELICHUS 3aJa4l O MEPEHOCE TEIJIOBOrO
U3ITyYEeHUs] — TOTOKOBBIN, TU(Pdy3nOHHBIN, TUCKPETHBINA U cTaTUCTHYecKuit (MoHTe-
Kapno). I'pannunble 1 HayajabHBIE YCJIOBUS HA OTPaKJIAIOIIUX MOBEPXHOCTSIX U HA
MOBEPXHOCTU TOPIOYET0. YCIOBUSA B CEUEHUSX MPOEMOB M B MPUJIETAIONIEH K HUM
BHeIIHEH oOsiactu mpocTpaHcTBa. Knaccudukaus auddepeHunanbHbIX MOJenen
noxkapa.

IIpakTHYyeckoe 3aHATHE.

1. Co3ganue TONOJIOTMU OOBEKTA AJI OLUEHKH MOKapHOTO PHUCKA C MOMOIIbIO
IPUKJIAJHBIX IPOIPaMM Ha OCHOBE IOJIEBBIX MOJENEH MoXkKapa.

2. Co3naHue M pacdeT 3BaKyallHOHHOM COCTABJISIFOLIEH pacdera IO0KapHOTo
pucka.

3. Nudbdepenunansuas (moyieBasi) MaTeMaTH4eCcKas MOJIEIb MOKapa B 3IaHUH.

4. PacueTr Mmo)XapHOro pHUcKa ¢ MOMOUIbIO MPUKJIAAHBIX MPOrpaMM Ha OCHOBE
IIOJIEBBIX MOJIEJIEN MOXKapa.

CamocrositesbHas padora: CylIHOCTh METOJa, €ro MH(POPMATUBHOCTH U
00JIaCTh MPAKTUYECKOTO HMCIOJIb30BaHUS, 0a30BYI0 cucteMy aud@epeHInanIbHbIX
YpaBHEHUH B  YACTHBIX  MPOM3BOAHBIX JUISI  ONUCAHUS  TYpOYJEHTHOIrO
HECTAllMOHAPHOTO JIBMXKEHUS U MPOLECCOB TEIJIO- 1 MacCOOOMEHA, allreOpanyecKyro
MOJIEb TypOyIE€HTHOCTH.

Pexomenayemas imreparypa:

OcHoBHas [1-2],

JlomonuuTenbHas [ 1-3].

4.6 Cogep:xxanue IUCHUIINHBI IS 3204HOH (GOpMBI 00yUeHH s

Tema 1. OCHOBHbBIE MOJIOKEHUSI U TMOHATHSA MOKAPHBIX PUCKOB, 4 TAKKe
METO/I0B IIPOrHO3UPOBAHUSA ONMACHBIX (pakTOpoB no:xkapa (OPII).

Jleknust.  dusnmyeckue  BeqMUMHBL,  Xapakrtepusyromme ~— O®II B
KOJIMYEeCTBEHHOM OTHolIeHud. IIpenensHo nonmyctumsie 3HadueHus O®IIL. Lemu wu
3alayd  ompenesieHus (pacuyéra) pa3aUYHBIX BHJIOB TOKapHBIX PHUCKOB JUIA
pa3IuyuHBIX 00BEKTOB. X KpUTHUECKHE HOPMATHUBHBIC 3HAYCHHUSL.

OmnpeneneHre (XapakTepuCTUKa) pPa3JUYHbIX BUJOB IOKAPHBIX PHCKOB.
HopMmatuBHBIE TOKYMEHTBI, OIpENEIAIOIIME IOXKapHble pucKU. Kakue BennunHbI
BXOJAT B (OpMyJly OIpeAeNeHUs] pacy€THOM BEIMYMHBl HMHIUBUAYaJIbHOTO
noKapHOro pucka. OCHOBHbIE TpeOOBaHMS K ONPEICIICHUIO MOXKAPHON ONAacHOCTH
IIPOM3BOJICTBEHHBIX OOBEKTOB.
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IIpakTHyeckoe 3anaTHe: [10’KapHBIN PUCK — ME€pa BO3MOKHOCTH PeaIN3aLuU
MOKAPHOM OIACHOCTH U €€ MOCIEACTBUN ISl JTFOJAEH U MAaTEPUAIIbHBIX LIEHHOCTEM.

CamocrositesibHasi padora: HopmMaTUBHO-TIpAaBOBOE  pEryJMPOBAHHE B
o0JacTl OLIEHKH TOKapHOM OMAacHOCTU pa3lUYHbIX OO0BEKTOB. (OcoOeHHOCTH
OnpejeNieHUus] TOXApHbIX PHCKOB Ha HETUMNOBBIX 00bekTax. CoBpeMeHHOe
MOJIO)KEHWE METOJIMK IO OLEHKU IOXKAPHBIX PHUCKOB Ha OOBEKTaX Pa3IMYHOIrO
Ha3HAYECHHUS.

Pexomenayemasi iurepartypa:

OcHoBHas [1-2],

Jononuurtenbhas [1-3].

Tema 2. QOcHOBHbIe TIOHATHSI M  YPAaBHEGHUSI  MHTErPajbHOM
MaTeMaTH4YeCKOM MO/Ie/IM M0Kapa B IOMEIeHUH.

Jlekuus. VcxonHble MOJI0KEHN U OCHOBHBIE ITOHATHS UHTETPAIIBHOTO METO1A
TEPMOJMHAMHUYECKOrO aHaiu3a moxkapa. CBoiicTBa ra3oo0pa3Hoil cpeabl B
IIOMEIIECHUA TpHU TMoxape. MHTerpanbHblii METOJ ONMCAaHHUS COCTOSHUS Ta30BOU
cpelpl TpU ToXKape B MoMeuleHHH. JlpIMooOpa3oBaHMe M TapaMeTpbl JbIMa,
o0pa3oBaHHOIO TBEPAbIMU YacTULAMHU. CBsI3b MEXIY ONTHYECKOW IUIOTHOCTBIO
JbIMA U TAIBHOCTHEO BUAUMOCTH.

Huddepennmanbuble ypaBHEHUSI HHTETPAIbHOM MaTEMaTUYECKOW MOJIeTU
N0’Kapa, OIKCHIBAIOIINE JUHAMUKY OINAcHbIX (akTopoB mnokapa. HaudanbHble
YCIOBHSI M YCIIOBUSA OJHO3HayHOCTH. Knaccudukanus u CyIIHOCTh MHTETPAIbHBIX
MaTeMaTHYECKUX MOJeNIe mokapa. Maremarndeckass ITOCTaHOBKA 3aJadyvl O
nporHo3upoBanun O®II Ha ocHOBe TOJHOM cHUCTEMBI U PepeHIHATBHBIX
YPaBHEHUM MHTErPAIBHON MOJIEIIN MTOXKapa.

IIpakTnyeckoe 3aHsiTHE.

1. KoinuecTBeHHass  OLEHKa  COCTaBISIONIMX  MaTEpUAIbHOTO U
SHEPreTUYecKoro 0anaHca moxapa B UX JUHAMUKE.

2. Pacuer nuHaMHKy MaTepUalbHOTO M HEpPreTHUecKoro OajaHca mokapa B
nporpaMmMe Ha OCHOBE MHTETpaJbHOW MaTeMaTHYeCKOW MOoJenu U odopmiieHue
OTYETAa.

CamocrosiTesibHas padoTa:

CoBpeMeHHbBIE TNPOrpaMMHBIE MPOAYKTHI, PEATU3YIOUIME HHTErPAIbHYIO
MaTEMaTUYECKYyI0 MOJEIb MO0Xapa. ODKCHEPUMEHTAIbHBIE METOIbl OINPEACIICHUS
JUHAMHKY OTMACHBIX (PaKTOPOB MOXKapa.

Pexomenayemas sureparypa:

OcHoBHas [1-2],

JlonostauTenbHas [ 1-3].

Tema 3. TI'a3000Men mnomemieHuii W Temnopuudyeckue QyHKIUMH,
Heo0XoaMMbIe 115l 3AMKHYTOI0 OIIUCAHUA MOKApa.
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Jlekuus. PacmpeneneHue IaBI€HUW II0 BbICOTE mnoMmelieHus. [ImockocTh
paBHbIX JaBJI€HUH U pexUMbl paboThl mnpoema. Pacuer pacxoma rasa,
BBIOpAChIBAEMOI0 4Uepe3 MpoeMbl. Pacder pacxoma Bo3ayxa, MOCTYIAMOIIETO Yepes3
npoeMbl. Briusinue BeTpa Ha ra3000MeH.

OueHka BEJIMYMHBI TEIUIOBOTO IMOTOKA B OTPaXIEHUS. OMIIUPUYECKUE U
MOJTYSMIUPUYECKUE METOJIbl pacueTa TEIIOBOrO MOTOKa B OTpayKaeHUsl. MeToJibl
pacyeTa CKOPOCTH BBITOPAHHS TOPIOUUX MATEPUATIOB U CKOPOCTHU TEILIOBBIJCICHUS.

IIpakTHUyeckoe 3aHsATHE.

1. Otenka BIMSHUSA OTACIBHBIX CBOMCTB TOPIOYEH HArpy3Kd Ha JUHAMUKY
OMacHbIX (PaKTOPOB MOXKapa.

2. N3ydyeHue napamMeTpoB €CTECTBEHHOTO ra3000MeHa MpHU MoKape B UX CBA3U
MEXTy COOOM, a TaK)Ke€ C TeOMETPUUECKUMHU XapaKTePUCTUKAMH MPOEMOB.

3. Pacyer nuHaMUKH MMOXapa ¢ TOMOIIBIO TPOTrpaMM Ha OCHOBE MHTETPATbHON
MaTeMaTU4eCKOl MoJiesii U 0hopMIICHUE OTYETA.

CamocrositenibHasi padora: @opMynbl JUisl pacdyera CKOPOCTH JIBMXKCHHS
YXOJIFIIHUX Ta30B U MOCTYMHAIOIIET0 BO3AyXa B pa3HbIX TOUKAX MpOeMa. 3aBUCUMOCTHU
MacCCOBBIX PAaCXOJIOB YXOASIIUX Ta30B U MOCTYIAIOLIEr0 BO3ayXa JJIsl IPOEMOB IIPU
pPa3TUYHBIX PEKUMaX ra3000MeHa OT TEOMETPUUYECKUX XAPAKTEPUCTHK ITOTO IMpoemMa
U CpPEIHEOOBEMHBIX IMapaMETPOB COCTOSHUSI Ta30BOM Cpebl B TOMEIICHHUH
(MI0THOCTHU UM JaBiieHus1). PaananmoHHO - KOHBEKTUBHBIN MPOLECC TEMIONEpPEHoca B
ra3000pa3Hoi cpejie IPH MoKape B TOMEICHUH.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

Jononuurenbhas [1-3].

Tema 4. Maremarnueckass NMOCTaHOBKA 3aaayu o0 aAuHamuke ODPII B
HAYaJbHOM CTAAMHU MOKapa.

Jleknus. Knaccudukanus mHTErpagbHBIX MoOjeie mnoxkapa. MurterpanpHas
MaTeMaTu4yecKasi MOJIENb MoXKapa JJisi UCCIIeIOBaHMs IMHAMHUKHU OTMAacHBIX ()aKTOPOB
IoXKapa M €€ 4MCJIEeHHas peanu3auus. MHrerpanpHas MareMarudeckas MOJEIIb
Ha4aJIbHOM CTaJUM MOKapa U pacyeT KPUTUUECKOU MPOJOKUTEIBHOCTH IT0XKapa.

IIpakTHyeckoe 3aHATHE.

1. Onenka BAUSHUS pabOTHl CUCTEMbl MEXAHUYECKOW BEHTHJISILIMM HA PEKUM
ra3000MeHa U JJUHAMUKY OMacHBIX (haKTOPOB MOKapa.

2. U3yyeHue BIMSAHMSA TUIIA TOPIOYEW HArpy3ku Ha JIMHAMHUKY IPOLIECCOB
pa3BUTHUA MOXKapa B MOMEIIEHUH U TEIJIOOTAAYN K MOBEPXHOCTSIM OTPAXKICHUM.

3. Pacyer nuHaMUKH MOXapa ¢ TOMOIIBIO TPOTrpaMM Ha OCHOBE MHTETPATbLHON
MaTeMaTHYeCKON MOJeH U 0POpPMIICHHE OTYETA.

CamocrosiTesibHast padora:

Teopus noxkapa u npouecc ropeHus. HauaneHblll dTan mnoxkapa B 3aKpbITOM
MIOMEIIEHUHA JI0 TIOJHOIO0 OXBaTa IUIaMeHeM. Pacuer BpEMEHHM »HBaKyaluu U3
FOPSIIETO TOMEIIECHUS.

Pexomenayemas Jureparypa:

OcHoBnas [1-2],
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JlononuuTenbHas [ 1-3].

Tema 5. [IIpornosupoBanue O®II npu TymieHMH mOXkapa ¢
HCI0JIb30BAHMEM HHTErPaJbHOI0 METOAA.

Jlekuus. Pacuer KpUTHMYECKHMX 3HAYEHHUU CPEAHUX I1ApaMETPOB COCTOSHUSA
cpensl B nmoMenieHnu. PacueT koaduirienTa TerionoraomeHus Ipyu onpeaeieHun
KPUTUYECKON NPOJOJDKUTEIBHOCTH TMOKapa. PexuM MNOJHOCTBIO Pa3BUBLIETOCA
noXkapa M TeMIEpaTyphl, MPU 3TOM JOCTUraeMble. BeIOpoC MmiaMeHu W3 ropsiiero
nomenienus. Pacnpoctpanenne mnokapa u3 nomemieHus. OcoOEHHOCTH pPa3BUTHS
nokapa B JKWJBIX 3JaHUSAX, OOIIECTBEHHBIX 3AaHUSAX, IPOU3BOACTBEHHBIX H
CKJIQJICKUX TIOMEILEHHUSIX, CEIbCKOX03SIIICTBEHHBIX 00bEKTaX, Ha TPAHCIIOPTE.

IIpakTH4eckoe 3aHsATHE.

1. 3yyeHne BIMSHHUS TUIA TOPIOYEH HArpy3Kd Ha TEMIIEPATYPHBIM PEKUM
noxkapa.

2. Ouenka BAMSHUS pabOThl CHUCTEM OOBEMHOIO MOXAPOTYLICHUS Ha
JTWHAMUKY OTIaCHBIX (haKTOPOB TOKapa.

3. Pacyer nuHaMuKyU moxapa ¢ TOMOIIBIO TPOTrpaMM Ha OCHOBE MHTETPAIbHON
MaTeMaTHYeCKON MOJenu U 0pOpMIIEHHE OTYETA.

CamocrositesibHasi padora: lccienoBaHue TEMIIEpaTypHOTO peXHMa B
BEpPXHEN 30HE IMOMELICHUsI MPU JIOKAIBbHOM Itoxape. MccienoBanne IHMHAMHUKH
JNBW)KCHUSI TpaHULbl 3aJbIMJICHHOM 30HBI MpPH JIOKAJIbHOM IMOXape. BuusHue
pPacnoyIOKEHUsI TOproYei Harpy3Kd Ha JIMHAMHUKY OMNAacHBIX (DAKTOpOB moxapa u
razooOMeH nomMenieHus. OnTuMHu3anus OrHE3alUThl CTPOUTENBHBIX KOHCTPYKIHM C
YYETOM IapaMETPOB PEANBHOTO MOXKapa.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

JlomonuuTenbHas [1-3].

Tema 6. OcCHOBHBIE T0JIOKEHHUSI 30HHOTO0 MOJEJHUPOBAHUS IOKAPOB.
Yuc/ieHHas peajiM3anus 30HHON MOJeJIH.

Jlekuusi. OcoOeHHOCTH paclpesieleHts] JOKaJIbHBIX MapaMeTPOB COCTOSIHMS
ra3oBOW Cpe/ibl BHYTPU MOMEIICHUS B HAYaIbHOM CTAJUM M0Kapa U MpH JIOKaIbHBIX
noxapax. Pasnenenue mnpocTpaHcTBa BHYTpU IHoXkapa Ha 30HBL OmnpezaencHue
MOTOKOB MAacChl M PHEPTHH U3 KOHBEKTHUBHOW KOJIOHKM B TPHUIIOTOJIOYHBIA CIIOW Ha
OCHOBE TEOpUH cBOOOIHOM TypOyJIEeHTHON KOHBEKTUBHOU CTpYH.
Juddepennnanbabie ypaBHEHHsS] MaTepUAIbHOTO OajaHca Ta30BOM Cpeapl W ee
KOMIIOHEHTOB, OanaHca ONTHYECKOrO0 KOJMYEeCTBa JbIMa W DHEPrUu A
IPUIIOTOJIOYHOW 30HBI TPU OTCYTCTBUM Ta3000MeHa C BHEIIHEH aTMoc(epoil.
JuddepeHunanbHble ypaBHEHMs] ABW)KCHUS HIDKHEH TPAaHULIBI MPUIIOTOJIOYHOM
30Hbl. HauanbHble ycnoBusi. MaTemarnueckasi IOCTaHOBKA 3aJjaud MpU ra3000MeHe
IPUTOJIOYHOTO CJIOSI C BHEUIHEW Cpelol M M3MEHSIOIMMCS CO BPEMEHEM 04YaroM
nosapa.
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IIpakTH4eckoe 3aHsaTHE.

1. MaremaTnueckasi IOCTaHOBKA 3aJa4M MIPU ra3000MeHE MPUTOJIOYHOTO CIIOS
C BHEIIIHEUN CPENION.

2. 30HHAasI MaTeMaTH4eCcKasi MOJIeNTb HAYaJIbHOW CTaJUU TI0’Kapa B TTIOMEIICHHH.

3. Pacuer nmo>kapHOro pucKa ¢ MOMOIIbI MPUKIATHBIX MPOrpaMM Ha OCHOBE
30HHBIX MOJEJIEN MOXKAPA.

CamocrosiTesibHas padoTa:

MareMaTrnueckasi TOCTaHOBKaA 33JIa4l O IMHAMHKE OTACHBIX (DaKTOPOB TMOKapa
B MPUIIOTOJIOYHOM 30HE M €€ aHAIUTUYECKOE PEUICHHE MPHU MOCTOSHHBIX 3HAYEHUSIX
pasMEepoOB M TEIJIOBOM MOIIHOCTM Ouyara TOPEHUs. YCJIOBUS BO3HMKHOBEHHS
B3PBIBOOMACHBIX CMECEH, XapaKTEepUCTUKHM OOBEMHOTO B3pPbIBAa, MOIIHOCThH B3pbIBa
(pacuetHbie mapameTpbl). CIOKHOCTh YHMCICHHOW peanu3alyyd TOJHOW 30HHOU
MaTEMATHYECKOW MOJEIU. AJTOPUTM YHUCICHHOTO peuieHus 3amadun Ha [IDOBM.
CtpyKTypa nmporpamMmmsl 1 ee 3amyck. JledcTBHs Mpyu BO3SHUKHOBEHUU OMIMOOK.

Pexomenayemasi sureparypa:

OcHosHas [1-2],

JlononuurtesbHas [1-3].

Tema 7. OcHoBbl jauddepeHnuanbHOro  (moJjeBoro)  Meroaa
nporuo3uposanuss OPII. Yucnennas peajusanus 1MoJ1eBOM MOJeH.

Jleknus. CyniHocTs auddepeHImaipHoro MeToia, ero HHPOpMaTUBHOCTh U
00JIaCTh MPAKTUYECKOTO HCHOJIb30BaHUs. COBpPEMEHHOE COCTOSIHME BOIpOCa.
Uucnennas peanuzanus quddepeHunaIbHON MaTEMaTUUECKON MOJICIIH.

bazoBas cucrema mudpepeHIMaTbHBIX YpaBHEHWH B YaCTHBIX MPOW3BOIHBIX
JJISl OTIUCAaHUSI TYPOYJIEHTHOTO HECTAIIMOHAPHOTO JBIKEHUS U MPOIIECCOB TEIUIO- U
MaccOIEpeHOCa B MHOTOKOMIIOHEHTHOM TIa30BOM CMECH C YYETOM XUMHUYECKUX
peaknuii W  00pa3oBaHUS JILIMOBOTO  a’po3ojisi. TypOyJeHTHass  BSI3KOCTb,
TEIJIONPOBOAHOCT, U MU Py3us. AnreOpamveckas Mojenb TypOyiaeHTHocTH. K-g
MOJIeIb TypOYyJIEHTHOCTU. ['paHUYHbIE YCIOBUS JI TapaMeTPOB TYpOYJIEHTHOCTH Ha
orpaxaeHusx. MopenupoBanue  mpoieccoB  ropenus.  OmHOCTyneHYaTas
HeoOpaTuMas OpyTTO-peakivs MEXIy TOPIOUUM U OKHCIUTENeM. J[ByXcTyneHdaras
peakuus U 00pa3oBaHue caxkh. MaTreMaTuyeckas MOJENb 00pa30oBaHusl, KOAryIsuu
U TepeHoca JAbIMOBOTO a’po3ods. [lornonienue, paccenBanye U ociiableHue CBETa B
a’posoiie. PanvanuoHHBIN TEIJIONEPEHOC B HENPO3pAavyHOM CpeAe. YpPaBHEHHE
MEepPEHOCa TEIJIOBOTO M3JIyYEHHUs, METOJbl PEUICHUs 3aa4l O NMEPEHOCE TEIMIOBOr0
U3ITy4YEeHUs] — TOTOKOBBIN, TU(Pdy3nOHHBIN, TUCKPETHBIN U cTaTucTHUeckuil (MoHTe-
Kapno). 'pannunble 1 HayajdbHBIE YCJIOBUS HA OTPaKIAIOIIUX MOBEPXHOCTSIX U HA
MOBEPXHOCTU TOPIOYETO. YCIOBUSA B CEUCHUSX MPOEMOB M B MPHUJIETAIONICH K HUM
BHeIIHEH o6siactu mpocTpancTBa. Kiaccudukamus auddepeHnnanbHbIX MOJeen
nokapa.

IIpakTH4eckoe 3aHsATHE.

1. Co3nanue TOMONOTMH OOBEKTA VISl OLIEHKH MOKAPHOTO PUCKA C MOMOIIBIO
IPUKJIAJHBIX IPOrPaMM Ha OCHOBE TOJIEBBIX MOJENEH MmoXxapa.
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2. Co3nanue M pacyeT 3BaKkyallMOHHOM COCTaBIISIIOLIEH pacdera MOoKapHOTO
pucKa.

3. Mudbdepennnansuas (mmojieBasi) MaTeMaTiHdecKas MOJICIb TTOXKapa B 31aHUM.

4. PacyeT MmoXapHOTO prcKa ¢ IMOMOIIbIO MPUKIAIHBIX INPOrpaMM Ha OCHOBE
MOJIEBBIX MOJIECIIEN MOXKapa.

CamocrosiTesibHass padora: CymHOCTP METO/Aa, €ro HH(OPMATUBHOCTh U
00JIaCTh TPAKTUYECKOTO HCIOIb30BaHMs, 0a30BYI0 cucteMy audQepeHImanibHbIX
ypaBHEHUN B  YACTHBIX  MPOM3BOAHBIX IS  ONUCAHUS  TYpPOYJIEHTHOTO
HECTAIMOHAPHOTO JIBMXKEHUS U MPOLECCOB TEIJIO- 1 MacCOOOMEHa, alireOpanyecKyro
MOJIEb TypOYJIE€HTHOCTH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

Jononuurtenbhas [1-3].

5. MeToauueckue PEKOMEHIAIUMA 110 OPraHU3aAllMH U3YICHUA TUCIHUILJIUHBI

[Ipu peanmzanuu TporpaMmbl TUCHUTIIUHBI HCTIOJIB3YIOTCS JIGKITMOHHBIC WU
MIPAKTUYECKUEC 3aHATHS.
OO0mMMH LETSIMU 3aHITHH SIBISIOTCS:
—0000111eHre, CUcTeMaTU3alusl, YIIIyOJIeHUEe, 3aKPETUICHHE TEOPETHUECKUX
3HAHUH MO0 KOHKPETHBIM TEMaM JUCITUIUINHBL;
—(popMupoBaHUE yYMEHUN NPUMEHATH TMOJyYCHHBIC 3HAHUS Ha TPAKTHKE,
peanu3aiys eJUHCTBA HHTEIUICKTYTbHON M MPAKTHIECKOU e TEIbHOCTH,

— BBIpa0OTKa TIPU pEMICHUH TOCTaBICHHBIX 3a1ad MpodeCcCHOHATHHO
3HAYMMBIX  KauyeCTB:  CAMOCTOSTEIBLHOCTH, OTBETCTBEHHOCTH, TOYHOCTH,
TBOPYECKOMMHUITUATUBEI.

[{enssMuy JIEKITUU SIBIISTFOTCSI:

— JaTh CHUCTEMATU3UPOBAHHBIE HAy4YHbIE 3HAHUS 1O JUCHUIUIMHE,
aKIIEHTUPOBAB BHUMaHUE Ha HanboJIee CIOXKHBIX BOMPOCaX;

— CTUMYJIUPOBATh AKTUBHYIO MO3HABATEILHYIO TEeSTETHHOCTD
oOydJaromnmxcsi, Crroco6CcTBOBaTh POPMHUPOBAHUIO UX TBOPUECKOTO MBITIUICHHUS.

B Xxonme mpakTHuecKwxX 3aHATHNA OOECMEYMBACTCS TPOIECC AaKTUBHOTO
B3aMMOJICHCTBUS ~ OOydalomuxcsi ¢ MpenojaBareieM;  IpUoOpeTaroTcs
MPaKTUYECKUE HABBIKM U yYMEHHMs. Llenp mpakTUUecKuX M CEMUHAPCKUX 3aHSATUM:
YIIIyOUTh U 3aKPENUTh 3HAHUS, MTOJYyYEHHbIC Ha JIEKIUU, (POPMUPOBAHNE HABBIKOB
paboThl ¢ MHGOpPMALIMEN M MCHOIB30BaHMS 3HAHUN JUISl PELICHUS MPAKTHUYECKUX
3a/lay; BBITIOJIHEHHE TECTOBBIX 3aJaHUM MO TNPOBEPKE MOJYUYEHHBIX 3HAHUU U
YMEHHUM.

CamocTosiTenbHass paboTa OOydYaroIIUXCs HampamjieHa Ha YriayOJieHHe u
3aKperieHue 3HaHUM, MOJYYEHHBIX HA JIEKIUSAX U JIPYTUX 3aHATUAX, BBIPAOOTKY
HABBIKOB CAMOCTOSITEIBHOTO aKTHBHOTO MPHUOOPETCHHS] HOBBIX, JOTOJHUTEIHHBIX
3HAHWH, MOATOTOBKY K MPEACTOSAIINM 3aHSITHSIM.

N3yuyeHnue nUCIMIIIMHBI 3aKaHYMBAETCS 3a4€TOM C OLIEHKOM.

6. OuneHouHbIe MaTEepHuaJIbl MO JTUCHUIIINHE
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Texyumii KOHTpPOJb yCIIEBAEMOCTH OOECIeYMBAaeT OIEHMBAHUE XOJa
OCBOCHHSIIUCIIUTUINHBI, TPOBOJUTCSI B COOTBETCTBUH C COJICPIKAHUEM JTUCIUTLTAHBI
10 BUJIaM 3aHATUH B popMe OIpoca/OKIa0B/ /pereHns 3a1a4y/ TECTUPOBAHMUSL.

[TpomexxyTouHast arTecTaiusi 00ECIIeYNBACT OLICHUBAHHUE MMPOMEKYTOUHBIX H
OKOHYATEJIbHBIX PE3yJbTaTOB OOyUYeHHS IO TUCIHIUIMHE, MPOBOAHMTCA B (popme
3a4eTa C OLICHKOMU.

6.1. IIpumepHbIe OlIeHOYHbIE MATEPHAJIbI:
6.1.1. Texyumero KOHTpoOJs
Tunossbie BONPOCHI 1J11 ONpoca:
1. Kakossl uenu nporuozupoanus ODII?
2. [laiite onpenenenne noxapy u O®II;

3. OxapakTepusyiTe moKapHbIi PaKTop - TUIaMsI U UCKPHI;

4. Oxapaktepuzyite  MOXapHbId (aKTOp -  TOBBIIIICHHAS

TEMIEPATyPaoOKPY>KaIOLIeH cpebl;

5. Oxapakrepu3syiiTe mnoxapHblii (pakTOp - TOKCUYHOCTh MPOAYKTOB T'OPEHHUS
UTEPMUYECKOTO Pa3IIOKEHUS;

6. Oxapaktepu3syiiTe moxkapHbIid GaKTOp — JIBIM;

7. Ilepeuncnure npenensHo gonycrumbie ODII;

8. Ha xakue kiacchl IesTCsl MaTeMaTHYeCKIe MOIEITH TOoXKapa;

9. IlepeuncnuTe OCHOBHBIE OMACHBIE (PAKTOPHI MOKAPA;

10. B kakux HOpMaTUBHBIX AOKyMeHTax peraameHTupyroTcs ODIL; 11.Kakue
MaTEMaTUYECKUE METOBI ITO3BOJISAOT oueHUuTs ODII.

11. Kakue MaTeMaTH4€CKHE METO bl MO3BOJISIOT oLeHuTs ODII.

12. Kakue ¢pusudeckue sBICHUS BIUAIOT Ha paclipocTpaHeHue moxkapa?
13.Ilepeunciute GpakTophl, BIUSAIOLUME HA CKOPOCTh PACIIPOCTPAHEHUSI IIJITAMEHU

13. mo roproynuM MaTepuanaM;

14. Oxapakrepu3yiite noxxapHsiii (PakTop - MIaMsi U UCKPBHI;

15. Oxapakrepuzyire NOKAPHBIN  (hakTOp - ITOBBIIIEHHAS

TEeMIIepaTypa OKPY KaoIIeH Cpebl;

16. Oxapakrepu3syite moxxapHblii akTOp - TOKCUYHOCTH POAYKTOB TOPEHUSI U
TEPMHUYECKOTO PA3JI0KEHNUS;

17. Oxapaktepu3syite moxkapHbiii (PaKTOp — JIBIM.

18.B uem 3akmouaercs OCHOBHasi  CJOYKHOCTb HCCIIEIOBaHUS

no>kapakak (pU3n4ecKoro sBICHU?

19. [losicHuTe CYIIHOCTh METO/1a aHAJIMU3a CJIOKHBIX MPOIECCOB;

20. Kakue cpoiicTBa roproueit Harpy3ku (I'H) u kakum 06pa3zoM BIUSIOT Ha
JUHAMUKY T0Kapa U ero onacHbIX (hakTopoB?

21. IloueMy HEBO3MOXXHO NoAPOOHO W3YYUTh  BIUSHHE  CBOWCTB

['H Ha mpoTekaHue nosxapa TOJIbKO Ha OCHOBAHUH (PU3UYECKHUX
HKCIIEPUMEHTOB?

22. OxapakTepusyiTe MoXapHblid (HakTop — miams.

23. Ha xakue sTanbl JeIUTCS OoXKapa B 3aKPHITOM MTOMEIIEHUH?
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Tunosbie TeMbl 1151 JOKJIAI0B:

1.®uznueckue BenuunHbl, Xapakrepusyromue OPII B KoauyecTBEHHOM
otHoweHuu. [IpenensHo nonycrumsie 3HaueHust ODII.

2.1lenu u 3agaun onpesenenus (pacyéra) pa3InyHbIX BUAOB MOKaPHBIX PUCKOB
JUIS pa3IuHbIX 00BEKTOB. VX KpUTHUECKHEe HOPMATUBHBIC 3HAUCHUSI.

3.0mnpenenenne (xapakTePUCTUKA) PA3TMYHbBIX BUIOB MTOKAPHBIX PUCKOB.

4.YacToTa  BO3HHMKHOBEHHUS IOKapa B 31aHUU U KaKUM
o0pa3oM OHa ONpenemnseTcs.

1. BeposiTHOCTB 3P (EeKTUBHOTO CpadaThIBaHUS AaBTOMATUYECKUX YCTAHOBOK

MOXKAPOTYILEHUS B 31aHUH.

2. BeposATHOCTh MPUCYTCTBUS JIIO/ICH B 3[aHUU M KAaKUM 00pa3oM oHa
onpeaensieTcs.

3. BeposaTHOCTH 3BaKyaIuu JIFOACH MpH Mokape U KakuM o0pa3oM oHa
ONpEIEISAETCS.

4. BeposiTHOCTB 2P (HEeKTUBHOM pabOThl CUCTEMBI POTUBOIIOKAPHOM 3aITUTHI,
HaIpaBJIeHHOM Ha obecrieueHne 6e30MacHoM BaKyaluu Jrojei npu noxape. Kakum
00pa3oM OHa pacCUUTHIBAETCS U KaKUE COCTABJISIOIINE BXOJAT B PACUET.

5. XapakTepuCcTHKa U CyTh Pa3IMYHBIX MATEMATUUECKUX MOJICIICH,
MpUMEHSIEMBIX NpU pacuére (mporuo3upoBanun) OPII.

6. OCHOBHbIE MOHATUS, IPUMEHSIEMBbIE ITpH NporHo3upoBanuu ODII u
ONpeeIeHUH MOKaPHBIX PUCKOB U UX OIpPEIeSICHHUE.

7. Bpems 61okupoBku mytei 3Bakyanuu ODII — ocHOBHOM BoIpoc,
paccMaTpuBaeMbIi B IPEIMETE I TPAXKAAHCKUX 3AaHUM.

8. OcobeHHoCTH OTpeneNeHHs MOKAPHBIX PUCKOB JIJIsl MPOU3BOICTBEHHBIX
00BEKTOB.

9. YacToTa peanu3aiuu MoxXapoomacHbIX CUTyalluid U KakKuM 00pa3oM OHa
ONpENEISAETCS.

10. Iloctpoenne  mosieiionacHpIXx  (paKTOPOB  IOXKapa TUTS

Pa3JIMYHBIX CLHEHAPUEB €T0 Pa3BUTHUSA MPU BO3AeHCTBUM pa3zinndyHbix ODII.

11. Bo3MOHOCTb BOBHUKHOBEHUSI aBAPUHUHBIX CUTyallul U X MIEPEUCHbD.

12. TloctpoeHue  JIOTHYECKOTO nepeBa coOBITH  (JIOTUYECKOU

CXEMbI) CIIEHAPUEB BOSHUKHOBEHUS U PA3BUTHUSI MOKAPOONACHON CUTYalIUU.

13. Onenka nocnencteuit Bozaeictsust ODII Ha mroen 11 pa3IuuHbIX
CLEHApHUEB Pa3BUTHS MOXKapa.

14. Ananu3 Hamuuusg  CHUCTEM obecrieueHus MOYXKapHOU

0€30IacCHOCTH MPOU3BOICTBEHHBIX OOBEKTOB U KAaKUM 00pa3oM OH
OCYILECTBIISETCA.

15. Omnpenenenne pac4ETHOTO CIICHAPHUS HA TPOU3BOACTBEHHOM OOBEKTE U
KOJIMYECTBA FOPIOYMX BEIIECTB, BHIIIEANINX B OKPYKAIOIIEE TPOCTPAHCTBO.

16.. IlepeyeHr BONpPOCOB, BXOASUIMX B METOAUKY OILIEHKH

O®II Ha mpou3BOACTBEHHBIX 00BEKTAaX MPU ONPEIACICHUH MOXKAPHOTO PUCKA.

TunoBble 3a7a4n:
1. TlpoBectn pacueT NWHAMUKH OMNACHBIX (PAKTOPOB TOXKapa IO KOHKPETHOMY
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BAapUAHTy MCXOIHBIX JAaHHbIX. llocTpouth rpaduku uU3MEHEHHS BO BpPEMEHU
COCTaBJSIFOLMX MAaTEPUAILHOTO M SHEpPreTMdeckoro OanaHca I0Kapa, a TakkKe
rpaduKy U3MEHEHHsI MAacChl U BHYTPEHHEH HEPTUU ra3a B IOMEIICHHH.

17.
18. JlaHHBIE T4 pacyeTa

[lapametp Howmep BapuaHTa pacyera

1 2 3 4 5 0 7 8 9 10 | 11 12

Tlomernenue, M

JUIMHA 5 10 | 36 5 10 | 36 5 10 | 36 5 10 36
HIMPUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. | 26 4 8 2,6 4 8 2,6 4 8
IIpoem 1, m:

Huxnwuii cpes 0 71 Bcex BapuaHTOB pacyeTa

Bepxumuii cpes 0,05 nns Bcex BapWaHTOB pacyueTa

MTUPUHA 0,8 11 Bcex BapHaHTOB pacyeTa

IIpoem 2, m:

Huxuwuit cpe3 08 08|04 |08|08|04|08|08]|04]|08]08 0,4

Bepxunii cpes 2312360 |23]23|60]|23|23|601|23]|23]| 60

[upuna 12 1241361224136 |12 (24|36 ]| 12| 24 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
I'oproyast Harpys3ka: JPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUTAHA, M 5 10 | 10 | 0,5 1 4 5 10 10 | 05 1 4
IMpUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Macca, KT 100030003000 20 | 80 |21300| 500 |[1500|1500| 20 | 80 1300

2. IlpoBecT ¢ TMOMONIBIO HMHTETPaIbHOM MOJEIM MOJEIUPOBAHUE TIOXKapa B
MOMEIIEHUAX C OJIHUM IPOEMOM, ABYMsI POEMAaMHU U C MEPEMEHHON MPOEMHOCTHIO.
[Toctpouts rpaduku U3MEHEHHs BO BpEMEHH MapaMeTpOB ra3000MeHa.

3. B mporpamme Fenix+3 chopmupoBath pacdéTHYI0 MOJAENH MOXKapa B KBapTUPE
(maHbpl KBApTUP NPUIIATAIOTCS K 33JaHUI0 HA IMpakTH4ecKoe 3aHstue). Pacuérnas
MOJIeJb COCTOUT M3 KBapTUPHI (B COOTBETCTBUU C BAPUAHTOM), KOPUIOPOM IITUHOU
15 u mwmpuHoi 3 MeTpa M BecTHOMONIA pa3MepoM S5 Ha 5 MeTpoB (B KOTOPOM
HaxOJUTCS OKHO W JIBEPh — CBsI3b ¢ aTMocdepoit). ['paHuiibl pacuéTHOro JoMeHa
OJIHO3HAYHO OIpEIEAIOTCS pacyéTHOM ceTkoi (ceTkamu). IloxkapHas Harpyska —
NPSIMOYTOJILHUK (MCIOJIB30BaTh TOJIbKO peakiuu 0e3 xjopa). CdopmupoBaTh TpU
TPYNNbl «JaTYAKOB» W «IJIOCKOCTH». IlepBas rpymnma JaT4WKoOB — Yy BBIXOJA W3
KBapTupbl. Bropas — nmocepeanne kopumopa. TpeTbs — y BbIX0/1a M3 BECTUOIOIIS.

4. B nmporpamme Fenix+3 mo pacueTrHOl Mojenu Moxkapa B KBApTHUPE MPOBECTH
MOJIEJIMPOBAaHUE TMHAMUKH OMACHBIX (PAKTOPOB MokKapa.

5. Co3maHue CliEHapHeB SBaKyalldd B MOMEIIECHUSX PA3NUYHON (YHKIIMOHAIHHOU
OMAacHOCTH M TOCIEAYIOIIEro pacuera BpEeMEHHM »3Bakyauuu Jrojeid. Cos3parb
JOKAIMHU-BBIXOa COTJIACHO MHCTPYKIMU O UCMOJIb30BaHUIO Mporpammsl. [IpoBecTu
pPaccTaHOBKY JIIOJEll 1O CIleHe M 3aJaHhe CIICHApUEB IMOBEJCHUSI COTJIACHO
UHCTPYKIMU TIO HCIOJIb30BAHUIO TMPOTPAaMMbl M B COOTBETCTBHHM C HCXOJHBIMU
naHHbIMU. [IpoBecTu pacueT BpeMeHu 3BaKkyauuu jgroei. CBeaeHust 0 HeoOX0IMMOM
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pacuere KapThl IyT€W »HBaKyalluh M TMOPSAIKY 3allyCKa pacuera OTPAXKEHBbI B
MHCTPYKIMH MO MCIOJIb30BaHUIO NMporpaMmmbl. [lomydeHHbIE pe3yJbTaThl 3aHECTH B
TaOJIMIly ¥ TOCTPOUTH IPaQHUKU MPOLEHTHOTO COOTHOUICHHS BBIMICAIINX JIOACH KO
BPEMEHU.

Tunosble 3axaHust 115l TECTUPOBAHMS:

CorynacHO TEXHUYECKOMY periiaMeHTy o TpeOOBaHMIX
MO’KapHOMOE30MacHOCTH, OTMTACHBIMU (DAKTOPAMHU TTOXKApa SBIISIOTCS
1. Ten0BOM MOTOK
2. TIOBBILLIEHHAS KOHLIEHTpalUsi TOKCHUYHBIX MPOJYKTOB TOPEHHUS HUTEPMI
3. maHuKa MpH dBaKyaluu

K conyTcTByIOMMM NMPOSBICHUSM OMACHBIX (PaKTOPOB MOXKapa, OTHOCITCS:
1. ITnams 1 UCKpbI

2. OCKOJIKH, YaCTH pa3pylIMBIINXCS allapaToB, arperaToB, yCTaHOBOK,
KOHCTPYKIUI

3. IloHmxeHHast KOHIEHTPALUs KUCIOpoa

4. IToHmKeHHast KOHLIEHTPALUKA KUCIOpoaa
[Toxap, perympyeMblii TOPIOYEN HArpy3KOHu 3TO

1. korga KucioOpoJa B NMOMEIIEHHWH OYE€Hb MaJI0 U CKOPOCTh BBITOpPaHUS
OIIPENENSETCS CKOPOCTBIO MIPUTOKA BO3/1yXa U3BHE,

2. KOrJla KUCJIOPO/ia B MOMENIEHUH J0CTaTOYHO U CKOPOCTh BHITOPAHUS
OMPENENSIETCS CKOPOCTHIO ra3uuKaliy TOIJINBA,

3. KOTJa KUCIOpO/a B MIOMEIICHHH JOCTATOYHO M CKOPOCTH BHITOPAHUS
ONPENEIIAECTCS CKOPOCTHIO MPUTOKA BO3/1yXa U3BHE,

4. Korja KMCJIOpoJa B MOMEIIEHUHW OYEHb Majl0 U CKOPOCTb BBITOPaHUS
OMpENENsIeTCs CKOPOCTHIO ra3u(pUKALMK TOIUINBA,

ITocne Toro, Kak JIOKAJIM30BaHHOE BOCILUIAMEHEHUE IIEPELUIO B YCTOMYMBOETOPEHMUE,
JAJIbHEN NN IPOLIECC MOXKET IMOUTH IO OJJHOMY U3 TPEX HAIPaBICHUM:

1. 3aropeBmmiicss NMpeAMET CrOPUT IOJHOCTBIO, M TOXKAp MPEKPAaTUTCS, HE
pPacnpoCTPaHUBILUCH HA IPYTHUE U3IEIHS U3 TOPIOYEro MaTepuaia, 3T0 UMEET MECTO,
B YAaCTHOCTH, IIPU YCJIIOBHMM, €CIIM IEPBBbI 3aropeBIIMWCS NPEIMET HAXOIWUTCSA B
M30JIMPOBAHHOM IOJIOKEHUU

2.[lpu  HemOCTAaTOYHOW  BEHTWIISAIMH  TMOXAp MOXET  aBTOMAaTHYECKH
MPEKPATUTHCSA, WIM TOpeHHue OyJeT NPOUCXOJIUTh C TaKOW Maloi CKOPOCTHIO,
KOTOpasi IUKTYETCSl JOCTYITHOCTBIO KUCIOPOAA

3. [Ipn nocTaTOYHOM KOJMHMYECTBE TOPIOYETO MaTepHala U TMPUTOKA CBEKETO
BO3/lyXa IMOKAp MOXET BBIPACTH 0 Pa3MEpPOB IIOJHOTO OXBaTa IUIAMEHEM BCEH
KOMHATBI, KOT/1a TOPST BCE BO3TOPAEMBIE TOBEPXHOCTH
CroxacTrueckre MeTOAbl MOJAEITUPOBAHUS - 3TO METOBI C UCIIOIb30BaHUEM

1.uHTErpasbHBIX YpaBHEHUH,

2.1 dhepeHInaNTbHBIX YPaBHEHUH,

3.T€OpUU BEPOSITHOCTH,

4. TEOpUM SKCIEPUMEHTA,

Kakass Mozenp ucrnonb3yercss AJisd MOMENIEHUH, B KOTOPBIX OAWH W3
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reOMETPUUYECKUX pa3MepOB ropasao 0oJiblie (MEHBIIE) OCTAIBHBIX
1.NuTerpanbHast
2.30HHas
3.IloneBas
TennoBoi MOTOK, OTHECEHHBIM K €IMHUIIE MU30TEPMUYECKON IMOBEPXHOCTH,
Ha3bIBACTCSA
1.110THOCTBIO TEIIOBOTO MOTOKA
2.y€NIbHBIM TETUIOBBIM TOTOKOM
3.TeII0BOI Harpy3Kou
JI1st HacTyIUIeHHs TIOJIHOTO OXBaTa IJIaMEHEM MOMEIEHUs TpeOyeTCATEII0BOM
NOTOK MHTEHCUBHOCTBIO TPUMEPHO

1.10 kB1/M2 B 00bEME TTOMEIIEHUS
2.20 kB1/M2 Ha ypoBHe nona
3.40 kB1/M2 Ha ypoBHE nosna

4.30 kB1/M2 B 00bEME TOMELIEHUS
Jns pacuera ODII ctoxacTHYECKUMHU METOAAMU MPUMEHSIIOT:
1.ypaBHenue KnaneiipoHa,
2.ypaBHenue CTokca,
3.ypaBHenue beprymmu,
4.xoHeuHbIe 11enu MapkoBa,
5.ypaBHeHue ®ypre-Kupxroda
[ToneBbie MojieNIu OA3UPYIOTCS HA UCITOJIH30BAHUU
1.cToxacTHYeCcKHX METOJIOB,
2.1udpepeHnnanbHbIX YPaBHEHUH B YACTHBIX MPOU3BOIHBIX,
3.1U151 PUOU3UTEIBHBIX PaCUeTOB MOXKapa,
4.B MOJIEBBIX yCIIOBUSX,
S.MHTETpAJIbHBIX YPABHEHUHN B YaCTHBIX MTPOU3BOAHBIX

6.1.2. IIpoMe:KyTOUYHOM aTTeCTALMHU

IIpuMepHbBIi epevYeHb BOMPOCOB, BLIHOCUMBIX HA 3a4eT ¢ OLEHKO

1. Omacupie  (daktoper  mokapa  (O®II).  ®duswyeckue  BETUUUHBI,
xapaktepusytomuecss O®II B KOJUYECTBEHHOM OTHOIIEHUM M WX MPEIETbHO
JIOITyCTUMBIE 3HAUCHUSI.

2. [lonatre m BUABI TOKAPHBIX PHUCKOB, WX MPUMEHECHHE U KOJIHMYECCTBECHHOE
HOPMHUPOBAHUE.

3. OCHOBHbIE pAcCUYETHBIC BEJIMYMHBI IS OMNPEACICHUS WHIANBUIYATIBHOTO
MOKapHOT0 PUCKA rPakAaHCKHUX 31aHuM. X XapaKTEepUCTUKHU.

4. Kakum o0Opa3oM ormpeensercss BEepOsITHOCTh 3BaKyalldd W3 3JaHHs TPH
pacuére MHIMBUAYAIBHOTO MOKAPHOrO pucKka. B 4éM 3akirouaercss onpeneneHue
BpeMeHH OJIOKHPOBKY IyTel sBakyaruu ODII.

5. B kakux cnydasx OCYHIIECTBIISIETCS ONpENENIEHUE IMOXKAPHBIX PUCKOB MJis
IPOU3BOICTBEHHBIX O0BEKTOB U KAaKUX BUOB MOKAPHBIX PUCKOB.
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6. O0mue TpeboBaHUS K pacuéTaM IOXKAPHOTO pUCKAa Ha MPOU3BOJICTBEHHBIX
00BEKTaX M UX 0OCOOCHHOCTH.

7. BosmoxxHocTh nosiBieHus: kakux O®II yunTeIBaeTCs Npy NOCTPOCHUH TTOJIEH
OMMAacHBIX (PAaKTOPOB MOXKapa JJIsl PA3IMYHBIX CIIEHAPUEB PA3BUTHS MTOXKapa.

8. [lepeuens mporeccoB, UMEIONTUX BO3MOKHOCTh BOZHUKHYTH MPU peaTU3aIiN
MOKaPOOIACHBIX CUTyalluid W MOXapOB WIH SABJISIOMIMECS MX MOCIEACTBUIMU, TIPU
OTIPEICIICHUH TIO’KAPHBIX PHCKOB IPOH3BOJICTBEHHBIX 00bEKTOB.

9. B uém HEOOXOAMMOCTh TMOCTPOEHHUS JIOTUYECKOTO JepeBa COOBITUH Jis
CIIEHApWsl BO3HUKHOBEHMSI M Pa3BUTHS TOXKAPOOMACHOM cHUTyauuu (Imoxapa).
[TpuHIUII TOCTPOEHMUS.

10. Kakum o00pa3oM OCYIIECTBIISCTCS pacyeT 3HAYCHWH WHIUBUIYaJbHBIX
MOKapHBIX PUCKOB B 3JJaHUSIX U HA TEPPUTOPUU MMPOU3BOJACTBEHHOTO OOBEKTA.

11. Kakum 00pa3oM OCYIIECTBISETCS pacueT 3HAUYCHUH COLUAIBLHOTO
MOXKAPHOTO pHUCKa JUIsl 3JaHUM TPaKJAHCKOTO HA3HAYCHUS, HAXOISIIMXCS BOJIU3U
oOBeKTa.

12. Kakum o0Opa3oM ompeaensieTcsi pacu€THBIM CIEHapuid W KOJIMYECTBa
rOPIOYMX  BEIIECTB, MOCTYMNAIOIIUX B  OKPYXKAlolllee MPOCTPAHCTBO  IPHU
BO3HMKHOBEHHUH MOKAPOOIMACHON CUTYAIIMH HA TPOU3BOACTBEHHOM OOBEKTE.

13. Meronbl maTtematudeckoro wmojenupoBanus auHamukun  O®Il, wux
O0COOEHHOCTH M 00JIaCTU MPAKTUYECKOTO UCTIOIb30BAHMUS.

14. Kakum 00pa3oMm omnpenensieTcss BEpOSTHOCTh 3BaKkyalldd W3 3[aHUsl MpU
pacyé€Te WHIMBHUIYAIbHOTO IMOXKAPHOIO pUCKa. B 4éMm 3akioyaercs omnpejesneHue
BpEMEHHU OJIOKUPOBKH myTe sBakyannu ODII.

15. MaTerpanbHblii METOJT ONTUCAHUSI COCTOSIHUSI Ta30BOM CpeJlbl MPU MOXkKape B
nomenieHun. CpenHeoObeMHasi IUIOTHOCTh Ta30BOM Cpelbl U CpelHEOOBEMHBIE
MapUUAIIbHBIC TTIOTHOCTH €€ KOMIIOHEHTOB.

16. CpegHeoObeMHass BHYTPEHHSISI SHEPTrUsi W CpeaHEOObEMHOE [IaBIICHUE
ra3oBOil cpe/ibl B IOMEIIECHHUU.

17. CpengnemaccoBasi U cpefHe0ObEMHAS TEMITEPATYPhI CPEIbl B TOMEIICHHUH.

18. Meronuka omnpeneneHusl CpeaHEOOBEMHOTIO TaBICHUS, CPEIHEMACCOBOU U
CpeaHeo0OBEMHON TEMIIEPATyp Ha OCHOBE MHCTPYMEHTAIBHBIX U3MEPEHHIA.

19. UnTerpansHoe ypaBHEHHUE COCTOSIHUSI Ta30BOM CPe/ibl B IOMEUIEHUU.

20. IetMmooOpa3oBaHde U MmapamMeTpbl JAbiMa, OOpPa30BAHHOTO TBEPJBIMU
yactuamu. Koarynsuus u cefuMeHTanus YacTHIl IbIMa.

21. OnTuyeckoe KOJIMYECTBO JIbIMa U CpeHEOObEMHAs ONTUYECKasl MIOTHOCTh
nbiMa. CBS3b MEXAY ONTHYECKOM IUIOTHOCTBIO JIbIMAa W JaJTbHOCTHIO BUIMMOCTH.
DKCIepUMEHTAIbHBIE METO/IbI U3MEPEHUS ONTUYECKON MIOTHOCTHU JbIMA.

22. lnTerpanbHbIii METOJ] TEPMOJMHAMHYECKOTO aHanmu3a mnoxapa. Cpema B
MOMENICHUH KaK OTKPBITAsi TEPMOJMHAMUYECKAsI CUCTEMA.

23. BbIBOJ ypaBHEHHUN MaTEPHAIIBHOTO OaiaHca Cpeibl U €€ KOMIIOHEHTOB.

24. BpIBOJi ypaBHEHHI OallaHCa ONTHUYECKOTO KOJMYECTBA JbIMAa W SHEPTHH.
HauanbHble yca0BuUs U yCIOBUS OAHO3HAYHOCTH.

25. Knaccudukainuys HMHTETpaIbHBIX MaTEeMAaTHYECKUX MOJENEH  IoXapa.
MaremaTnyeckass mocTaHOBKA 3aa4yu o nporuo3upoBannn O®II Ha ocHOBE MOTHON
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cucTembl AU PepeHInaIbHbIX YPaBHEHUN UHTErpajJbHOW MOJAEIHN moxapa. MeTosl
YHMCJIEHHOTO PEIICHUs ATON 3aJJauH.

26. IlpuBenenue  ypaBHEHHU#, onuceBarommx  guHamuky  O®IL,
6e3pazmepHomy Buay. [lomobue u kputepuu Mo 100w MOKAPOB.

27. Ilpuunnbl, 00yciIaBIMBaOIIKE IBUKEHUE Ta3a U ra3000MeH MOMEIICHHUS C
BHEIIHEW CpEIOM 4Yepe3 MpoeMbl NpH Moxape. PacnpeneneHne rugpoCTaTUUECKUX
JaBJICHUN MO BEPTUKAJIN BHYTPH U CHAPYKH MOMEIICHHUS.

28. [1nockocth paBubix gaBiaeHudt (I1PJ[). 3aBucumocts pacnonoxxenust [1P]]
OT CpenHeoOBEMHBIX 3HAYCHWW JMJaBIEHUS ¥ IJIOTHOCTH Ta30BOW Cpeabl B
MOMEIIEHUH.

29. Bo3MoKHBIE pEKUMBI Ta3000MeHa TTOMEIICHHSI Yepe3 MPOEM.

30. ®opMynbel sl pacyeTa CKOPOCTH JIBMXKCHHUSI YXOISIIUX Ta30B U
MOCTYNAIOIIETr0 BO3/1yXa B Pa3HbIX TOYKAX MMPOEMa.

31. 3aBHCHUMOCTH MAacCCOBBIX PAacXOJOB YXOASIIMX Ta30B M IMOCTYMAIOLIETO
BO3[yXa ISl BEPTUKAJIHHOTO MPSIMOYTOJIBHOIO MpoeMa MpH Pa3IMuHBIX pexuMax
ra3oo0MeHa OT F€OMETPHUUECKUX XapaKTEPUCTUK ATOTO MPOEeMa U CPeAHEOObEMHBIX
apaMeTpPOB COCTOSIHUS T'a30BOM CPe/bl B TOMEUIEHUH (IUIOTHOCTHU U JaBJICHHUS).

32.T'a3000MeH dYepe3 Kpyrible BepTHKalIbHBIE Mpoembl. ['a3000MeH depes
TOPU30HTAILHBIE TPOEMBI.

33. ®opmynbl s pacdeTa MacCOBBIX PAcXOJOB Ta3a 4epe3 MPSMOYTOJbHBIN
MIPOEM C YUETOM BIHSIHHSI BETpa.

34. BausitHue HEOJHOPOJHOCTH TEMIEpaTypHOTro TONs B TIOMEUICHHH Ha
pacmpesieieHne TUAPOCTATUYECKUX JABICHUN BHYTPH MOMEIIEHUS U Ha Ta3000MeH
4yepe3 NPOEMBI.

35. PagnaninoHHO-KOHBEKTUBHBIN MPOIIECC TeIIonepeHoca B ra3000pa3HoM
cpelie pu MoKape B MOMEIIEHUH.

36. TemmooTnaua TOPU30HTANBHBIX CTEPKHEBBIX KOHCTPYKLMHA, OMBIBAEMbIX
MJIAMEHEM.

37. TennmoBoe B3aUMOJEHCTBUE MEPEKPHITUN C BOCXOASIIMM MOTOKOM Ta30B OT
oyara ropeHwusl.

38. TermmooTaaua BEPTUKAIBHBIX MOBEPXHOCTEH OTpaXICHUN TMOMEIICHUS MPH
Pa3IMYHBIX CTAAUAX TOXKapa.

39. Ilpomieccyl  HarpeBaHHWsl CTPOUTENBHBIX KOHCTPYKUMH TpU TMOXKape W
MaTe€MaTUYeCKOe OINucaHue 3TUx ImpoueccoB. ConpspkeHHas MaTeMaThdyecKas
MOCTaHOBKA 33J]a4M O HArPEBAHUM CTPOUTEIbHBIX KOHCTPYKIUH MPHU TIOKape.

40. DOmnupuueckne Qopmyabl  JUIs  pacdeTra cpeaHuX — Kod(hPHUIMEeHTOB
TEIUIOOT/IaYM Ha BEPTUKAJIbHBIX U TOPU30HTAJIbHBIX TOBEPXHOCTAX OIPaXACHUN.

41. Dmnupuueckue (GpopMmysbl AN pacueTa MHTETPaJIbHOTO TEIMJIOBOIO MOTOKAB
OTPAKICHUSIX.

42. JIy4ucThIi TETUIOBOM MOTOK Yepe3 MPOESMBI.

43. T'oproune BeUiecTBa U UX XapakTepucTUku. OCOOCHHOCTH TOPEHUs TBEP/IBIX,
KUJKUX U Ta3000pa3HbIX BEUIECTB.

44, CKopoCTb BBITOpAaHHUs TOPIOYMX MaTepranaoB. CKOpOCTh TEIUIOBBIIEICHUS B
riameHHoi 3oHe. KoadpuueHnt noaHoTs ropeHusl.
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45. T'oprouass Harpy3ka B TIOMEIICHHMM M €€ XapaKTepUCTUKHU. JIuHeilHas
CKOPOCTb PacHpOCTPAHEHUS IUIAMEHU O MOBEPXHOCTH roproueit Harpysku. Pacuer
IUIOMIA/IM TI0YkKapa MPH Pa3INYHbIX BUJaX MOKapHON HArpy3Ku.

46. YaenbHasi MaccoBasi CKOPOCTb BBITOPAaHUsI TBEPIBIX U JKUJIKUX TOPIOYUX
MaTepuaioB. TemnoBas MOITHOCTh OYara rnokapa B IOMEIICHUU.

47. BnusaHue ra3o00MeHa Ha TMpOIECC TOPEHUs MaTepHaloB B IMOMEIICHUH.
PexxuMbl MOKapoB B MOMEIIEHUH B 3aBHCHUMOCTH OT KOJIMYECTBA MOCTYIAIOIIETO
gepe3 MpoeM BO3AyXa. 3aBUCMMOCTh MOIIHOCTH TEIJIOBBIZCIICHUSI TIPHU MOXKape OT
KOHIICHTPAIIUU KUCIOPOa B TOMEIICHUN.

48. Bnustnue mpoiieccoB 00pa3oBaHMsS CJOSI 30Jbl W YIUVIE Ha MAacCOBYIO
CKOpPOCTH BBITOpPAHUS MMOXKAPHON HArpy3KH.

49. Cxopoctu NOTpeOJIeHHsI KUCIOpoJa, 00pa30BaHMUsl TOKCUYHBIX MPOAYKTOB
TOPEHUS U JBIMOBBIICTICHHUSL.

50. OcobeHHoCTh Ta3000ME€HA TOMEMICHUS C OKpYKaromier arMmocdepoil B
HavyanpHOW  craguu  noxapa. Cucrema  auddepeHIUaNbHBIX — yYpaBHEHHUH
MHTETPATLHON MOJIEH MOXKapa ¢ y4eTOM 3TOM 0COOEHHOCTH Ta3000MeHa.

51. Cpegnee 3HaueHHe Kod(h(@HUIIMEHTa TEIIONOTEPh, XapaKTePU3YIOIIETO
TETUIONOTJIONICHUE OTPaXKICHUSIMHU.

52. AHanmuTudecKkoe pelieHre 3aadud O JUHAMUKE OMacHBIX (paKTOPOB MOXKapa
npu KPYroBOM W JIMHEHHOM pPACIpPOCTPAHEHWH TUIAMEHHU TI0 TIOBEPXHOCTH TBEPAOH
rOprOYEN HArpy3KH, a TAKKE MPHU TOPEHUU KUIKOCTEH.

53. ®opMynbl aJIA pacdeTra CpeIHEro 3HA4YeHHs Ko3(QuimeHTa TermonoTepb
OpU  OMNpENeNICHHH KPUTHUECKUX CPEeIHEOOBEMHBIX 3HAYEHUH TeMIepaTyphl,
KOHIIEHTpAlUi TOKCUYECKUX T'a30B, AEPUIMTA KUCIOPOJA U ONTUYECKON MIOTHOCTU
JIbIMA.

54. B3auMOCBSI3b  MEXIYy KPUTHYECKUMHU CPEIHEOOBEMHBIMU 3HAYCHUSIMHU
OMacHbIX (PaKTOPOB MOXKapa C MPEAETbHO JONMYCTUMBIMH WX 3HAUEHUSMU B 30HE
npeObIBaHUS JIIOJCH.

55. ®opmynbl I pacueTa KPUTHYECKOW MPOJOJIKUTENBHOCTH IoKapa IO
YCIOBUIO JIOCTI)KCHHS KaXKIbIM OMAaCHBIM  (DaKTOpOM CBOETO  MpeneiabHO
JIOITyCTUMOTO 3HAa4€HUs B paboyeil 30He.

56. Bausaue pasMepoB MPOEMOB Ha JUHAMHUKY OMAcHBIX (PAKTOPOB MoOKapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTh KPUTHYECKOU MPOJAOHKUTEIBHOCTH TI0Kapa OT
KpUTEPUS TPOEMHOCTH.

57. O606mennpie auddepeHnnanpable  ypaBHeHUsT moxapa. llogoOue wu
MOJICJIMPOBAaHUE HAYAIBHOMN CTa U TOXkKapa.

58. Moaudukanus 06a30BOM MaTeMaTHYECKOM MOJIETH JUIsl ydeTa BIUSHUS
00BEMHOTI0 Ta30BOTO TyllleHUs. JlOTOIHUTENbHOE ypaBHEHHE OaaHca.

59. BausiHre KOHLIEHTPALMK OTHETYIIAIIETO BEeIIeCTBA HA CKOPOCTh BHITOPAHHSL.

60. Mogudukanus 0a30BOil MaTeMaTHUECKOH MOJAENH MJid yd4eTa TYLICHHS
pacCIbUICHHON BOJAOM. JlOMOJHUTENbHASL CUCTEMA YPABHEHUN U HAYAJIBHBIX YCIOBUHI
JUIS ONHMCAHMSI HWCIApeHMs] Kamellb, OXJXKICHUS KOHCTPYKIHMH U  CKOPOCTH
BBITOpaHUsl MaTepraia. AJTOPUTM YUCIEHHON peanu3aii MOJENH.

61. OcoOeHHOCTH pacmpeaesieHus JIOKAIbHBIX MapaMeTPOB COCTOSHUS Ta30BOM
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cpenbl BHYTPY MOMEIICHUS B HAYaJIbHOM CTaIuu MOKapa U MPH JIOKAJIbHBIX MOKapax.

62. Pa3zenenre mpocTpaHCTBAa BHYTPH TOKapa Ha 30HbI. XapaKTepHbIE 30HBI B
HAYaJIbHOM CTaJIUM MOKapa. BO3AyXa.

63. Onpenenenre MOTOKOB MAacChl M 3HEPIMM M3 KOHBEKTHBHON KOJOHKH B
MPUTIOTOJIOYHBIN CIION HA OCHOBE TEOPHH CBOOOTHON TYpOYJIEHTHON KOHBEKTHBHOM
CTpPYHU.

64. Term1000MeH IPUMOTOIOYHOM 30HBI C OTPAKICHUSIMHU.

65. {uddepenunanbabie ypaBHEHUST MaTepUaIbHOTO OajlaHca Ta30BOM Cpeblv
€e KOMIIOHEHTOB, OajaHca ONTHUYECKOTO KOJIMYECTBAa JbIMAa M DHEPruu Ijs
MPUIIOTOJOYHOM 30HBI IPU OTCYTCTBUM ra3000MeHa ¢ BHEIIHEHN atMochepoil.

66. ludbdepenuunanbuble  ypaBHEHHMsS]  JABWKEHUS ~ HIDKHEH  TpaHUIIbI
MIPUIIOTOJIOYHOM 30HBI. HauanbHbIE yCIIOBHUS.

67. MaTtemaTtnyeckass TOCTaHOBKA 3a7aud O JAUHAMHUKE OMACHBIX (PaKTOpoB
no’kapa B MPUMOTOJOYHON 30HE U €€ aHAIUTUYECKOE PEIIeHWE MPU TOCTOSHHBIX
3HAYECHUSIX PA3MEPOB U TETJIOBOM MOIIIHOCTH O4Yara rOpeHuUs.

68. MaTematnyeckass TOCTAaHOBKA 3aJauyd TPU Ta3000MEHE MPHUIIOTOIOYHOTO
CJIOS C BHEIITHEH Cpeiof M M3MEHSIOIIMMCS CO BpEMEHEM 04arom moskapa.

69. bazoBas cucrema nqudPpepeHINATBHBIX YPaBHCHUH B YaCTHBIX TIPOU3BOIHBIX
JUTSI OTIMICAHUS TypOYJICHTHOTO HECTAIIMOHAPHOTO JBIKCHUS M TPOIECCOB TEILIO- M
MAacCCOIIEPEHOCa B MHOTOKOMITIOHEHTHOM Ta30BOM CMECH C YYETOM XUMHUYECKUX
peaknuii 1 00pa3oBaHMs JHIMOBOTO adPO30JIsl.

70. MaTemaTudeckass MoJIelTb 00pa30BaHus, KOATYJISAINH U TTIepEeHOCA JBIMOBOTO
a’po30JIsl.

71. PagmanmmoHHBIN  TEIUIONIEPEHOC B HEMPO3payHOM cpeae. YpaBHEHHE
NepeHoca TEIIOBOr0 M3Iy4YEeHHs, METOAbl PEIICHUs 3a/1adyd O TIEPEHOCE TEIIOBOIO
U3ITyYCHHUS.

72. Knaccuduxanus auddepeHnuanbHbIX MOIETIEH moxKapa.

6.2 Ilkajia oueHUBAHHUS Pe3yJIbTATOB MPOMEKYTOUYHON aTTEeCTALMHU H
KPHUTEPHH BbICTABJICHHS OLEHOK

dopma IToka3zarenu
Kputepuu BoicTaBieHHs OIIEHOK [Ikamna
KOHTPOJIS OLICHMBAHUA
OLIEHMBAHUSA
3auer ¢ MPAaBWIBHOCT | JAH MPABUJIbHBIN, TOJHBIM OTBET OTJIMYHO
OILIEHKOU b U IIOJIHOTA | HA IIOCTaBJIEHHBIN BOIIPOC,
OoTBEeTa OKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH o
JMCITATIIINHE, JTOKa3aTEJIbHO

PACKpPBITBl OCHOBHBIE ITOJOKEHUSA
BOIIPOCOB; MOT'YT OBITh JIOMYIIECHBI

HEA0YCTHhI, HUCTIPaBJICHHBLIC
CaMOCTOATECIBHO B mponecce
OTBCTA.
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JJaH TPaBWIbHBIMA, HEAOCTATOYHO XOPOILIO
OOJHBIA OTBET HA IIOCTABJICHHBIN

BOIIPOC, ITIOKa3aHo YMCHUC
BBIACIIUTD CYIICCTBCHHBIC u
HCCYHICCTBCHHBIC IMPpHU3HAKHU,

MIPUYUHHO-CIICICTBEHHBIE  CBSI3H;
MOTYT OBITh TOMYIIEHBI HEJIOYETHI,

HCITPABJICHHELIC C IIOMOIIBIO

MperoaaBaTciAi.

JaH HEJOCTAaTOYHO HpaBHHLHBIﬁ H | YAOBJICTBOPUTCIIbH
MTOJTHBIN OTBCT, JIOrHuKa u 0

HOoCJIICAOBATCIIBHOCTE  M3JIOKCHUA
HMCIHOT HAapylmCHUA; B  OTBCTC
OTCYTCTBYIOT BbIBOJBI.

OTBET IIPEACTABIAET co0o¥i | HEeyHAOBIETBOPHUTEI
pa3pO3HEHHBIE 3HaHUsA c BHO
CYLIECTBEHHbIMM OLIMOKaMH 110

BOIIPOCY; IIPUCYTCTBYIOT

(parMeHTapHOCTh, HEJIOTHYHOCTD
U3JIOKEHUS; JOINOJHUTEIbHBIE U

YTOYHSIOIINE BOIPOCHI HE
NPUBOAAT K KOPPEKIUH OTBETa Ha
BOIIPOC.

7. PecypcHoe o0ecniedyeHne QU CHUATIIAHBI

7.1. JInueH3uoHHOEe ¥ CBOOOJHO pacnpocTpaHsieMoe TMPorpaMMHOe
o0ecreuenue

[lepeueHp JULIEH3MOHHOTO U CBOOOIHO PACIPOCTPAHSIEMOTO MPOTPAMMHOIO
o0ecrnedeHus, B TOM YHCJI€ OT€YECTBEHHOT'O TPOM3BO/ICTRA!

1. Astra Linux Common Edition penus Open — OmnepaiuonHas cucrema
oo6mero HazHauenus "Astra Linux Common Edition"; ITO- 25B-603;

2. MoitOduc Ob6pazoBanre — [lomHBIA KOMIUIEKT PEJAKTOPOB TEKCTOBBIX
JIOKyMEHTOB M JJICKTPOHHBIX TaOlMIl, a TakKKe WHCTPYMEHTapui nJisi paboThl C
rpaduueckumu npesentanusamu; [10-41B-124.

7.2. IIpodeccuonanbHblie 6a3bl JaHHBIX U HHPOPMALHMOHHBIE
CIIPABOYHbIECUCTEMBI

Nudopmarmonnas cnpaBouHasi cuctema — CepBep OpraHoB TOCyAapCTBEHHOM
Bnactu  Poccuiickoit  ®epepaunu  http://poccua.pd/  (cBoOoaHBIA  AOCTYN);
npodeccuonanbubie 0a3pl naHHbIX — [lopTan OTKpBITBIX AaHHBIX Poccuiickoit
®enepanuu  https://data.gov.ru/  (cBoOomHbIN gocTym); (enepanabHBIA TOpPTA
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«Poccuiickoe obOpaszoBanue» http://www.edu.ru (cBoOOAHBIN HOCTYIT); CHCTEMa
opHUIIMANTBHOTO  OMYyOJMKOBAaHHMS  IPABOBBIX AKTOB B DJIGKTPOHHOM  BHJIC
http://publication.pravo.gov.ru/  (cBoOOmHBI  JocTym);  (emepaibHbI MOpTaT
«CoBepIICHCTBOBAHNE TOCYIapCTBEHHOTO yIpaBiieHus» https://ar.gov.ru (cBoOoHbIH
JOCTYTI); AJIEKTPOHHAS oubmuoTeka YHUBEPCUTETA http://elib.igps.ru

(aBTOpM30BaHHBIA JOCTYI); SJIEKTPOHHO-OMOMmMoTeyHas cucrema «IObC IPR
BOOKS» http://www.iprbookshop.ru (aBropnzoBanHsIii qoCcTy).

7.3. Jlurepatrypa OcHOBHasl iMTepaTypa:

1. TIporHo3upoBanue omacHbIX (PaKTOpPOB TMoOXkapa : ydeOHoe mocolue :
[rpud MUC] / FO. 1. Motopsirun [u np.] ; pea. O. M. Jlatsimes ; MUC Poccuu. -
Cll6. : CIley TITIC MUC Poccun, 2013. - 108 c. : wmm - URL:
http://elib.igps.ru/?&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-
1805ea3eb51f. - bubmuorp.: ¢. 107. - ISBN 978-5-906152-32-9

2. AHaiM3 HapylIeHUH HOPMATHUBHBIX TpPeOOBaHUM B 00JIACTH MOKapHOU
0€30MMacHOCTH, MPOTHO3UPOBAHUE W IKCIIEPTHOE HCCIEAOBAHHWE WX MOCIEACTBHH :
yuebHoe nocobue : [rpud MUC] / H. B. Tletpona [u np.] ; pea. 3. H. YUmwxukos ;
MUC Poccumn. - CII6. : CIIoY I'TIC MUYC Poccun, 2017. - 158 c. - URL:
http://elib.igps.ru/?28&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false.

JlonoJIHUTeIbLHAS JIUTEepaTypa:

1. TIporHo3upoBaHuEe ONACHBIX (PAKTOPOB IOXKapa : [DIEKTPOHHBIN pecypc]
: Kypc snekiuii / cocT. C. A. CazoHoBa. - Boponex : BopoHeXckuii rocy1apcTBeHHbIN
apXuTeKTypHO-cTpouTenbHbiii yHuBepcutrer, ObC ACB, 2015. - 100 c. - URL:
http://www.iprbookshop.ru/55022.html.

2. Teopus ropenus u B3pbIBa : yueOHUK 111 By30B MUC Poccuu mo cmerr.
28010465 - IToxxapHas 6e3onacHocTs: [rpud MUC] / B. P. Manunus [u 1p.] ; pen. B.
C. ApramonoB ; MUC Poccuu. - CII6. : CII6Y I'TIC MYC Poccuu, 2009. - 280 c. :
puc., cxembl, Tabn. - (Kmaccuueckuit yHuBepcuterckui yueOHuk). -  URL:
http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130.

3. JloBuukoB, Bmagumup AnekcanapoBud. [IporHo3upoBaHue OMacCHBIX
dakTopoB moxkapa : JnaboparopHbiii mpakTukym crerl. 280104.65 Iloxxapuas
6e3omnacHocTh / B. A. Jlopunkos, FO. JI. Motopsirun, FO. I'. ITapunosa ; pen. B. C.
AptamonoB ; MUC Poccun. - CII6. : CII6Y I'TIC MUC Poccuu, 2008. - 54 c. -

URL.: http://elib.igps.ru/?&type=card&cid=ALSFR-68a97048-8acd-402b-8670-
abd4377dddal.
7.4. MarepuajibHO-TEXHHYECKOE 0O0ecredeHne
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Jlns mpoBeieHns U 00eCTICUCHUS 3aHATUM UCTIONB3YIOTCS IOMEIIEHUS, KOTOPhIE
MPEJCTABIAIOT COOOM yueOHbIE ayJAMTOPUU Ui TPOBEJICHHS YUEOHBIX 3aHITHH,
MPETYCMOTPEHHBIX TIPOTrpaMMoOi OakanaBpuaTa, OCHAIIEHHBIE OOOpYJOBaHUEM U
TEXHUYECKUMU CpPEICTBaMH OOY4YeHHS: aBTOMATH3MPOBAaHHOE pabdodee MeCTo
npenojaBaresisa, MapKepHasi JOCKa, MyJIbTUMEIUIHBIN MPOEKTOp, JOKyMEHT-Kamepa,
MOCAJI0YHbIE MECTA O0YYAIOIINXCS.

[Tomemenuss mJis  CaMOCTOSITEBHOM  PabOTHl  OOYYArONIMXCS  OCHAIIEHBI
KOMITBFOTEPHOM TEXHUKOW C BO3MOKHOCTBIO TOJKIOYEHHS K cetu «MHTepHeT» u
oOecrieueHUEM JOCTyIa K 3JIEKTPOHHON HHGOPMAIMOHHO-00pa30BaTEIbHON Cpejie
YHUBEpPCHUTETA.

ABTop: Kns3es B.H.
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