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1. Lenu u 321244 IMCHUTLUIMHBI
Iesb ocBOEHNS TUCHMIJIMHBI:
- (¢opMUpOBaHME 3HAHWW M HABBIKOB MO MPOTHO3UPOBAHHIO KPUTUYECKUX
CUTyallui, KOTOpPbIE MOTYT BO3HUKHYTh B XOJI€ PAa3BUTHSI M0XkKapa U UCIOJb30BaHNE
3TOH uH(pOpMaUUU s NPOPHIAKTUKH TMOXKapoB, oOecredyeHus O0e30macHOCTH
JqroAeH M JIMYHOW O€30MacHOCTH MpHU TYLIEHUH IO0XAapOB, aHAIW3€ MPUYUH U
yCIIOBUY BO3HUKHOBEHUS M PA3BUTHUS MOKAPOB.

Ilepeyens koMneTeHuM, GOpMHUPYEMBbIX B IpoHecce U3yUYeHHUs TUCHUIINHBI

KoMmnerenuun Conep:xanue

[1K-2 CnocoOeH Ha OCHOBE 3aKOHOB TEIJIOPU3UKU U TEPMOAUHAMUKU
IIPOTHO3UPOBATh XAPaKTEP U Pa3MeEPbI 30H BO3JCUCTBUS ONACHBIX
(GakTopoB M HX CONMYTCTBYIOUIMX MPOSBICHUN, TNPUMEHSTh
JNEUCTBYIOLIME PACUYETHBIE U HKCHEPUMEHTAJIbHBIE METOJUKH,
MPOBOJUTh aHAJIM3 TIOKAPHOW OMACHOCTH U OOOCHOBAaHHO
BBIOMpAaTh M3BECTHBIE YCTPOWCTBA, CUCTEMBbI U METOJIbI 3aIUTHI
YEJIOBEKA U OKPYXKAIOWIEH CpPelpl OT HETaTUBHBIX BO3JICHCTBHM
OmacHBIX (haKTOPOB MOKAPOB.

I1K-4 Cnocoben  paszpabarpiBaTh  rpaduuecKkyr0  JTOKYMEHTAIHUIO,
paccuMThiBaTh M  MOJCIUPOBATH PA3IMYHBIC TEXHHUUYECKUE
CHCTEMBI B IIEJISIX pPEIICHUs 3a7ad MOXKapHOW 0e30MacHOCTH, 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,

— (dopMupoBaHHE HAYAJIbHBIX HABBIKOB IPUMEHEHUS COBPEMEHHBIX
MPOTPAaMMHBIX MPOAYKTOB B PEHICHWH 3a/a4 MPOTHO3UPOBAHUS  OIMACHBIX
(hakTOpOB MoKapa.




2. IllepevyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00YUeHHsT THCIIUTITHHBI
COOTHECEHHBIX ¢ IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUS
00pa3oBaTebHOI MPOrPaMMBbI

Koa n HanmeHoBaHMe NpodeccHOHAIbHBIX
KOMIIeTeHIIUH

Kon n HamMeHOBaHHe HHAHKATOPA 0CTHKEHUS
npodgeccuoHaTbHONH KOMIIETEHIIUN

Tun 3aga4 npogeccuoHAIBHOM AeATeJbHOCTH: IIpOeKTHO-KOHCTPYKTOPCKHA

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

3HaeT OCHOBHBIE CIIOCOOBI MPOTHO3UPOBAHUS
JMHAMUKHU Pa3BUTHUS ONACHBIX (PAKTOPOB MOXKapa
B IMIOMELIEHUSX, 3JaHUAX, COOPYKEHUAX, HA
TEXHOJIOTUYECKUX YCTAaHOBKAX U OTKPBITOM
IIPOCTPAHCTBE.

[1K-2.2 YMmeeT npoBOAUTD aHATIHN3
MOXapHOH OMACHOCTH

YMeeT nporHo3upoBaTh pa3BUTHE OIACHBIX
(hakTOpOB TOKapa

[TK-2.3 Bnageet HaBBIKOM BBIOOpa
U3BECTHBIX YCTPOHCTB, CHCTEM U METOJIOB
3aIIUTHI YEJIOBEKA ¥ OKPY KAIOIIEH cpebl OT
HEraTUBHBIX BO3/ICMCTBUI OMMACHBIX
(bakTOpOB MOKAPOB

Brnageer HaBbIKaMU U3YUYCHHS TUHAMUKU
pa3BUTHA OMACHBIX (DAKTOPOB MOXKapa ¢
IIOMOUIBIO0 COBPEMEHHBIX MPOTPaMMHBIX
MIPOJYKTOB

I1K-4.1 3naer cpeacraa
ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUS.

3HaAEeT COBPEMEHHBIC TPOTPAMMHBIE TIPOYKTHI,
peau3yIOIKe HHTETPaIbHYI0O MATEMATUIECKYIO
MOJICITb TOXapa.

3HaeT NpUKJIaJHbIe IPOrPaMMbI HA OCHOBE
30HHBIX MOJIENIEH MOKapa

3HaeT NpUKJIaJHbIe IPOrPaMMbI HA OCHOBE
MOJIEBBIX MOJEJIEH oKapa.

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

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

YMeeT mpoBOAUTH pacyeT IBAKyallMOHHOU
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 AuCHMILIMHBI B CTPYKTYpPe OCHOBHOI Po()ecCHOHAIBLHOI
o0pa3oBaTeJbHON MPOrPaMMBbI

JlucrumnimHa OTHOCUTCS K 0a30BOM 4acTH OCHOBHOW MpodecCHOHAThHOM
oOpaszoBarenbHON mporpaMmbl  T0  HampaieHuto moarotoBku 20.03.01
«Texnochepnas 6e3omacHoCThY, poduib «IloxkapHas 6€30MacCHOCTEY, YPOBEHb
OakanaBpuara.



4. CTpyKTYypAa U coAepKaHue TUCUMIINHBI

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

4.1 PacnipenesieHue TPyA0eMKOCTH IMCUMILVIMHBI 10 BUAaM padoT mo
ceMecTpaM It 04HOIl (popMbI 00yUeHUs

TpynoeMKoCTh
Bun yuebHo# paboThI o
3.€. Jac. ceMecTpam
8
OO6m1ast TpPyI0EMKOCTh TUCIMIUIMHBI TT0 YYeOHOMY TIaHY 3 108 108
KonraktHasi padora 54 %4
AyIuTOpHBIC 3aHATHUSA: 20 20
Jlexniun
[IpakTrueckue 3aHsATUs 34 34
JlaboparopHbie pabOTHI
KoHcynpranuu nepes 3K3aMeHOM
CamocrosiTesqibHasi padoTa %4 54
B TOM YHUCIJIE:
KypcoBas paboTa (IIpOeKT)
3auér
3a4ér ¢ oneHkoi + +
JK3aMeH

4.2 Pacnipeaesienne TPy10€eMKOCTH IMCIUTIMHBI IO BUIAM PadoT Mo ceMecTpam
JJIs1 32049HOM opMBbI 00yUeHUs

TpynoemkocTb
Bun yuebHo# paGoThI o
3.€. Jac. ceMecTpam

4 5
OO01mas Tpy1I0eMKOCTh TUCIHUIIINHBI 110 Y4eOHOMY IUIaHy 3 108 36 12
KonrakTHasi pabora 10 2 8
AynuTOpHbIE 3aHATHUSA: 4 2 2
Jlexnun
[IpakTrueckue 3aHsATUs 6 6
JlaGopaTopHbIe pabOTHI
Koncynpranmu nepes 5K3aMeHOM
CamocrosiTesibHAsi padoTa 98 34 64
B TOM YHCIJIE:
KypcoBas paboTa (IpoeKT)
3auér
3a4éT c oneHKoiIl + +
JK3aMeH




4.3. TemaTuyeckuii IJIaH, CTPYKTYPHMPOBAHHBIN M0 TeMaM (pa3aesnam) ¢
YKa3aHMEM OTBEJCHHOI0 HA HUX KOJIMYECTBA aKa/leMHYeCKUX YaCOB U BU/I0B
yueOHBIX 3aHATHI J1J1 09HOH (o

PMbI 00Y4eHUSs
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1. OcHOBHBIE TIOJIOKEHUA U noHsatusd| 14 | 4 2 8
MOKAPHBIX PHUCKOB, a TAaKXE METOJ/IOB
MPOTHO3UPOBAHUS OIACHBIX  (PAaKTOPOB
noxapa (O®DII).
2. OcHOBHBIE TOHATUS ®  ypaBHeHws | 16 | 4 4 8
MHTETPAIbHON MAaTEMaTHYECKOW MOJIEIN
Mmo’kapa B MOMEIIICHHH.
3. ['az000MeH [MIOMEICHUIT U 14| 4 4 6
Teropu3nIecKue byHKIHIH,
HEO0OXOIMMBIE JJII 3AMKHYTOTO OTTHCAHUS
nmoXkapa.
4, Maremarnueckasi HOCTaHOBKa 3amaud o | 12 | 2 4 6
muHamuke O®II B HavanbHOUM cTaguu
mo’kapa.
5. [Tpornoszuposanne OPII npu Tymenuun | 12 | 2 4 6
noskapa c HCIIOJIBb30BAHUEM
WHTETPATHLHOTO METO/IA.
6. OcHOBHBIE [IOJIOKEHUS 30HHOro| 16 | 2 6 8
MOJICTTUPOBAHMS TOXApoB. YwucrieHHas
peanu3anusi 30HHOW MOJICIIH.
1. OcHOBBI muddepennmansaoro | 24 | 2 10 12
(moneBoro) Meroja MPOTHO3MPOBAHUS
O®II. Yucnennas peanusanus noJeBoi
MOJIENH.
3adeT ¢ OLIEHKOI1 + +
Hroro mo nucuuIInHe: 108| 20 34 54

4.4. TemaTH4ecKUH IJIaH, CTPYKTYPHMPOBAHHBIN N0 TeMaM (pa3aesiaMm) ¢
YKa3aHHEM OTBEJICHHOT0 HA HUX KOJIMYeCTBA aKaJleMHYeCKMX YaCOB U BH/I0B
y4eOHBIX 3aHATHI VIS 32049HOI (POPMBbI 00ydeHH S




KoandecTBO 4acoB nmo
BHIAaM 3aHATHI

Neni/mm HaumeHoBaHue pa3iesioB U
TEeM

Bcero yacos
3AaHATUA
KonTpoab

3aAaHATUA
CamMocTosATe/IbHAA
padora

Jlekuun
[pakTuueckne/
CeMunapckue
JlabopaTtopHble

N
o
N
=
(00}

1. OcHOBHEIE TIOJIO’KEHUS "
TIOHATHUSL TIOXKAPHBIX PHCKOB, a
TaKXKe METOIOB
IPOTHO3UPOBAHUS OTTaCHBIX
dakropos noxkapa (ODII).

2. OcHoBHbIe OHATHS U ypaBHeHus1| 10 10
MHTErPaJIbHOM MaTeMaTUYECKOU
MOJIETIH TTOXapa B MMOMEIICHHH.

3. ['a3000MeH MOMEIIEHUN u|l 10 10
TETUIO(PU3NIECKHE byHKIHIH,
HEOOXOIMMBIE JUISI 3aMKHYTOTO
OIKMCaHMSI MOXKapa.

4, Maremarudeckas IIOCTaHOBKA 10 10
3anaun o nuHamMuke O®PII B
Ha4yaJbHOW CTAIMU MOXKapa.

5. [IpornosupoBanne O®DII npu| 10 10
TYIICHUH nokapa C
UCIIOJIb30BAHUEM WHTETPATHLHOTO
METOAA.

6. OcHOBHBIE TT0JIOKeHHsS 30HHOro| 10 10
MOJICTTUPOBAHUS MO’KapOB.
HucneHnHas peanusanusi 30HHOU
MOJIEH.

7. OcuoBbl  auddepenunansaoro | 38 2 6 30
(mosneBoro) MeToaa
MIPOTHO3UPOBAHUS O®II.
Uucnennas peanusanus 10JIEBOU
MOJCIIH.

3a4yer ¢ OLICeHKOM + +

HUroro 108 4 6 + 98

4.5 Conep:xxanmve TMCHUIUIMHBI J1JI 0OYHOU (pOPMBI 00yUeHUSA

Tema 1. OcCHOBHbBIE MOJIOKEHUS] U TMOHATHSA MOKAPHBIX PUCKOB, 4 TAKXKe
METOJ0B NMPOTrHO3MPOBAHUSA ONACHBIX (pakTOpPOB noxkapa (OPII).




Jlekuusi.  @uszmyeckue  BeIWYMHBI,  Xapakrtepusywomme ~ O®DII B
KOJIMYECTBEHHOM OTHolIeHuU. IIpenensHo nonmyctumsie 3HaueHus O®IIL. emu wu
3a1aun  omnpeAesieHus (pacuéra) pas3au4HbBIX BHUJIOB IOKApHBIX PHUCKOB JUIS
pa3nuuHBIX 00BEKTOB. X KpUTHUYECKHE HOPMATUBHBIE 3HAYCHHUSL.

OnpeneneHre (XapakTepuCTUKAa) pPa3JWYHbIX BHUJOB TOKAPHBIX PHCKOB.
HopmaTuBHBIE JOKYMEHTBI, ONpPENEISAIOIINE MOKapHble pUCKU. Kakue BeINYUHBI
BXOJIAT B (GOpMyly OIpeAeneHus] pacy€THOM BEIMYMHBI HWHIUBUAYaJIbHOTO
NOXKapHOTO pucka. OCHOBHbIE TPEOOBAHUS K ONPEICICHHUIO MOXKAPHOW OMACHOCTH
IPOU3BOICTBEHHBIX OOBEKTOB.

IIpakTuyeckoe 3ansaTue: [To)xapHbI pUCK — MEpPA BO3MOKHOCTH peAIU3aluu
MOYKAPHOM OIMACHOCTH U €€ TOCIEACTBUHN ISl JIIOJEH U MAaTEPUAJIbHBIX IEHHOCTEM.

CamocrosiTesibHass pabdora: HopmaTMBHO-IPaBOBOE  pPETYIMPOBAaHUE B
00JIaCTH OLIGHKH TIOKapHOM OIMACHOCTH Pa3IMUHbIX OO0BEKTOB. (OCOOEHHOCTH
ONpesiesieHUus] TOXKApHbIX PHCKOB HAa HETUNOBBIX 00bekTax. CoBpeMeHHOE
IOJIO)KEHUE METOJMK IO OLEHKU IMOKAPHBIX PHUCKOB Ha OOBEKTaX pPa3IUYyHOTO
HA3HAYCHHUS.

Pexomennyemasi iurepartypa:

OcHoBHas [1-2],

JomonuurenpHas [1-3].

Tema 2. OcHOBHbIe TIOHATHS M  YPaBHEGHUS  MHTErPajbHOI
MaTeMaTH4YeCKOM MOJE/IM M0Kapa B IOMEIeHUH.

Jlekuus. McxonHble MOJIOKEHNS U OCHOBHBIE ITOHATHSI MHTETPAIIBHOTO METOA
TEPMOJIMHAMMYECKOr0 aHanu3a noxkapa. CBoilcTBa ra3oo0pa3HoOil cpenbl B
NOMEIIEHNH NpHU mnoxkape. VHTErpampHbII METOJ ONMCAHMS COCTOSIHUS Ta30BOM
cCpelpl IpU ToXKape B MOMEUIeHHH. JlpIMooOpazoBaHME U TapaMeTpbl JbIMa,
o0pa30BaHHOIO TBEpAbIMU YacTulaMU. CBsI3b MEXIY ONTHYECKOW IUIOTHOCTBIO
JbIMa U JaJIbHOCTHO BUJUMOCTH.

HuddepeHunanbHple  ypaBHEHUS HHTErpajbHOM MAaTeMaTUYECKOM MOJIEIH
[oKapa, OIKCHIBAIOIIME JMHAMUKY OINAcHBIX (akTopoB mokapa. HauanbHble
YCIIOBUSL M YCJIOBUSI OJHO3HA4YHOCTH. Knaccudukanuss um CylIHOCTh MHTErpaibHbBIX
MaTEMaTUYECKUX MOJEJIed moxapa. MaremaTudeckas IIOCTAaHOBKA 3aJa4d O
nporHo3upoBanun  O®II Ha ocHOBe ™OMHOW cuCTEeMBl AU(PEpEeHIINATHHBIX
YPaBHEHUM MHTErPAIBHOW MOJIEIIN MTOXKapa.

IIpakTHyeckoe 3aHsTHE.

1. KonuuecTBeHHass  OLUEHKA  COCTABILSIIOUIMX  MAaTEpPUAIBHOIO U
SHEPreTUUECKOro OanaHca nmoxapa B uX JUHaAMUKE.

2. Pacuer AMHaMUKYy MaTepuajbHOIO M 3HEPreTUYEeCKOro OayiaHca moxapa B
IporpaMMe Ha OCHOBE MHTETPAJIBbHOM MaTeMaTH4YeCKOH MOJEIM U O0QOpMIIEHHE
oT4eTa.

CamocrosiTesibHast padora:



CoBpeMeHHbIE MPOrpaMMHBIE MPOJIYKThI, pPEATU3YIOIINE HHTErpaJbHYIO
MaTEMaTUYECKyl0 MOJIEIb MO0XKapa. ODKCHEPUMEHTAIbHbIE METOIbl OIpEACIICHUS
JMHAMUKH OTAaCHBIX (DaKTOPOB TMOXKapa.

Pexomenayemas Jureparypa:

OcHosHas [1-2],

JlononaurteabHas [1-3].

Tema 3. TIa3000Men mnomemenuii u Temaopusnyeckue QyHKIUM,
He00X0AUMBbIe IJI51 3AMKHYTOI'0 ONMCAHUA TOKapA.

Jlekuus. PacrmpeneneHue OaBI€HUHA II0 BBICOTE mnoMmelleHus. [ImockocTh
paBHBIX JaBJIEHUM U pexkUMbl paboThl mnpoema. Pacuer pacxoma rasa,
BBIOpaceIiBaeMOro 4epe3 mnpoemMbl. PacdeT pacxoja Bo3ayxa, MOCTYIMAOMIETO Yepe3
npoemMbl. Biusinue BeTpa Ha Ta3000MeEH.

OueHka BeJIMYMHBI TEIUIOBOIO IMOTOKA B OTPaXIEHUS. OMIIUPUYECKUE U
MOJyOMIIMPUYECKUE METOJIBl pacuera TEIJIOBOIO MOTOKA B OTPaXKAEHUA. MeToasl
pacdeTa CKOPOCTH BBINOPAHUS TOPIOUNX MATEPUAIIOB U CKOPOCTH TETIIIOBBIIACIICHHUS.

IIpakTHyeckoe 3aHATHE.

1. Ouenka BIMSHUSA OTAEIBHBIX CBOWMCTB TOpPIOYEN HArpy3Kd Ha AUHAMUKY
OIMAacHBIX (PaKTOPOB MOXKapa.

2. N3yuenue mapaMeTpoB €CTECTBEHHOTO ra3000MeHa IMpH MOXKape B UX CBSI3U
MEXKTy COOOM, a TAK)KE€ C TEOMETPUUECCKUMU XaPaAKTEPUCTUKAMH IIPOEMOB.

3. Pacyer nuHaMUKY MOXapa ¢ TOMOIIBIO IPOTPaMM Ha OCHOBE WHTETPATbHOM
MaTeMaTU4eCKol MoJiesii U 0(hopMIIEHUE OTYETA.

CamocrositesibHast padora: Popmynbl JJjisl pacuera CKOPOCTH JIBUKECHHS
YXOJAIIMX T'a30B U MOCTYNAOLIET0 BO3AyXa B Pa3HbIX TOUKAX MPOEMa. 3aBUCUMOCTHU
MAacCOBBIX PAaCXOJIOB YXOASIIMX T'a30B U MOCTYIIAKOLIEr0 BO3AyXa JJIS MPOEMOB IIPU
Pa3TUYHBIX PEKUMaX ra3000MeHa OT TEOMETPUUYECKUX XAPAKTEPUCTHK ITOTO MpoemMa
U CpPEIHCOOBEMHBIX IMapaMETPOB COCTOSHUSI Ta30BOM Cpebl B TOMEIICHHUH
(IIOTHOCTHU U JaBiieHus1). PaananmoHHO - KOHBEKTUBHBIN MPOIECC TEMIONEpPEHoca B
ra3o00pa3Hoi cpejie P MoKape B TOMEICHUH.

Pexomennyemasi iureparypa:

OcuosHas [1-2],

JlononuutesbHas [1-3].

Tema 4. Maremarnuyeckass NMOCTAaHOBKA 3aaayu o0 aAuHamuke ODPII B
HAYaJIbHOM CTAAMHU MOKapa.

Jleknmus. Knaccudukanust mHTErpajabHeIX Mozenei mnoskapa. MurterpanbHas
MaTeMaTU4yecKasi MOJIeNb MoXKapa JJisl UCCIEeI0BAHMS IMHAMHUKU OMACHBIX (PaKTOPOB
nokapa M €€ 4YHCIEHHas peanns3auusd. VHTerpanpHass MaTeMaThydecKas MOJIENb
Ha4aJIbHOM CTaJUM MOKapa U pacyeT KPUTUUECKOHU MPOJOKUTEIBHOCTH TOXKapa.

IIpakTHyeckoe 3aHsATHE.

1. Onenka BAUSHUS padOTHl CUCTEMbl MEXAHUYECKOW BEHTIJISIIIMM HA PEKUM
ra3000MeHa U JJUHAMUKY OMacHBIX (haKTOPOB MOKapa.



2. V3yueHue BAMSHUS TUNA TOPIHOYEH HArpy3Kd Ha JUHAMUKY MPOLECCOB
Pa3BUTHS MIOKapa B MOMEIICHUH U TEIIOOTJAYH K TOBEPXHOCTSIM OTPaXKICHHM.

3. Pacuer auHaMuKu mokapa ¢ MOMOIIIBIO IPOrpaMM Ha OCHOBE MHTETPATIbHON
MaTeMaTHYeCKON MOJIeNH U 0pOpPMIIEHHE OTYETA.

CamocrosiTesibHasi padora:

Teopust moxapa u nporecc ropenus. HayanbHblil 3Tan moxapa B 3aKpbITOM
NOMEIIEHUH JI0 TOJHOTO OXBara IUlaMeHeM. Pacder BpeMeHM »HBakyallld U3
TOPSIIETO MOMEIICHUS.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

Jlononaurtenbhas [1-3].

Tema 5. [IIpornosupoBanue O®PII npu TymeHuMHm moxkapa ¢
HCIO0/1b30BAHHEM HHTEIPAILHOI0 METO1A.

Jlekuusi. Pacyer KpUTHYECKMX 3HAYEHHU CPEIHUX IApaAMETPOB COCTOSHUS
cpenbl B noMenieHuu. Pacuer kosdduirenTa TErIoNoTrIomEeHs] IPU ONPEeICHUN
KPUTUYECKON NPOJOJDKUTEIBHOCTH I0Kapa. PeXuM MOJHOCTBIO Pa3BUBLIECTOCA
no)kapa W TeMIEpaTyphl, MPH 3TOM JOcCTUraeMble. BeIOpoC miaMeHu W3 ropsiiero
nomenieHus. Pacnpoctpanenne mokapa u3 mnomernieHus. OCOOCHHOCTH Pa3BUTHUS
nokapa B JKWIBIX 3JaHUSAX, OOIINECTBEHHBIX 3JaHUSAX, IPOU3BOJCTBEHHBIX H
CKJIQJICKUX TIOMEIICHUSX, CEITbCKOXO3SIMICTBEHHBIX 00BbEKTAX, HA TPAHCIIOPTE.

IIpakTH4eckoe 3aHsATHE.

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

2. OmeHka BIUSHUS PaObOThl CHUCTEM OOBEMHOTO TMOXKAPOTYIICHUS] Ha
JTWHAMHUKY OTIACHBIX (JaKTOPOB IMOXkKapa.

3. Pacyer nuHaMuKy moxapa ¢ TOMOIIBIO TPOTrpaMM Ha OCHOBE MHTETPAIbHON
MaTeMaTU4YeCKON MOIeNd U 0(pOpMIIEHUE OTUETA.

CamocrosTesnbHass padora: lccienmoBaHue TEMIIEPATYpHOTO pEXUMA B
BEpPXHEN 30HE IMOMELICHUS MPU JIOKAIBbHOM Itoxape. MccienoBanue IMHAMHUKU
JBUKCHHSI TPaHMIbl 3aJbIMJICHHOW 30HBI IIPU JIOKAJbHOM IOXape. BimsHue
pPAaCIOJIOKEHUSI TOPIOYEH HArpy3KdM Ha JIMHAMHUKY OMACHBIX (DAKTOpOB mMoOXKapa u
razooOMeH momenieHus. OnTUMHU3aIs OrHE3aUThl CTPOUTEIBHBIX KOHCTPYKIIMM C
YYETOM IapaMETPOB PEANBHOTO MOXKapa.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

JlonosauTenbHas [ 1-3].

Tema 6. OcHOBHbBIC II0JIO)KEHMS 30HHOI0O MOAECJMPOBAHUS II0KAPOB.
Yuc/ieHHas peajM3anus 30HHOW MOJeJIH.

.JIeKIII’Iﬂ. OcobGeHHocTH pacinpcaciCHus JOKAJIbHBIX IIapaMCTPOB COCTOSHUA
ra3oBou CpCabl BHYTPH IIOMCHICHUS B HayaJbHOU CTaIuH I10Kapa U IIpU JTOKAJIBbHBIX



noxapax. PaszneneHne mNpoCTpaHCTBa BHYTPHU IoXkapa Ha 30HBL. OnpeaeneHue
IIOTOKOB MAacChl U DHEPTUM W3 KOHBEKTUBHOW KOJOHKH B MPUIOTOJOYHBIA CIOW Ha
OCHOBE TEOpUHU cBOOOAHOM TypOyJIEHTHON KOHBEKTUBHOU CTpYH.
Huddepenunanbible ypaBHEHHs] MaTepUalbHOrO OajaHca Tra3oBOMl Cpelapl U ee
KOMIIOHEHTOB, 0OajlaHca OINTHYECKOrO0 KOJUYEeCTBa JbIMa M DSHEPTUU JUIA
IPUIIOTOJIOYHOM 30HBI TPHU OTCYTCTBUU Ta3000MeHa C BHEIIHEH aTMocdepoil.
Hudbdepennpansuble ypaBHEHUS JBIKCHHS HWDKHEH TpaHUIBI TPHUIIOTOJIOYHOM
30Hbl. HauanbHble ycnmoBusi. MaTemaruueckasi MOCTaHOBKA 3aJjaud MPU ra3000MeHe
IIPUTOJIOYHOTO CJIOS C BHEIIHEW CPeAOd M HM3MEHSIOIIMMCS CO BPEMEHEM OYarom
noxkapa.

IIpakTHyeckoe 3aHATHE.

1. MaremaTnueckasi HOCTaHOBKA 3aJa4i MIPU ra3000MEHE MPUTOJIOYHOTO CIIOSI
C BHEILIHEMN CPENION.

2. 30HHas MaTeMaTU4YeCcKas MOJIe]Ih HAYaIbHON CTaINH TI0YKapa B MTOMEIIICHUH.

3. PacdeT mo>kapHOTO pUCKa C MOMOIUBIO MPUKIAIHBIX NPOrpaMM Ha OCHOBE
30HHBIX MOJEJIEN MOXKAPA.

CamocrosiTesibHas padora:

MaremaTtuueckas MOCTaHOBKA 33/1a4d O TUHAMHUKE OMACHBIX (PAKTOPOB MOXkKapa
B IIPUIIOTOJIOYHOM 30HE U €€ aHAJIUTUYECKOE PELICHUE NPU IOCTOSHHBIX 3HAYEHUAX
pasMepoB U TEIUIOBOM MOULIHOCTH O4ara TIOpPEHUsA. YCJIOBUS BO3HUKHOBEHUS
B3pPBIBOONIACHBIX CMECEHl, XapaKTepUCTUKH OOBEMHOTO B3phIBA, MOIIHOCTH B3pHIBA
(pacuetHbie mapameTpbl). CIOKHOCTh YHMCICHHOW peanu3alyyd TOJHOW 30HHOU
MAaTEMATHYECKOW MOJEIU. AJTOPUTM YHUCICHHOTO pelieHus 3anadun Ha [IOBM.
CtpykTypa nmporpamMmsl 1 ee 3amyck. JledcTBHs Mpyu BO3HUKHOBEHUU OIIMOOK.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

Jononuurtenbhas [1-3].

Tema 7. OcHoBbl jauddepeHuuanbHOro  (moJjieBoro)  Meroaa
nporuosuposanuss OPIL. Yucnennas peajausanus 1moJeBoM MOJeH.

Jleknusi. CymHocth qudepeHnnansHoro MeToia, ero MHGOPMATUBHOCTh U
00JIaCTh TPAKTUYECKOTO HCHoJib3oBaHUs. COBpPEMEHHOE COCTOSIHHE BOIpOCa.
Uucnennas peanuzanus 1ud@epeHnnanibHol MaTeMaTHIECKON MOJIETH.

bazoBas cucrema nuddepeHimaibHbIX YpaBHEHUNH B YAaCTHBIX MPOU3BOJAHBIX
JUISl OTUCAaHUST TYpOYJIEHTHOTO HECTAIIMOHAPHOTO JBMXKEHUS U MPOILIECCOB TEIIO- U
MAaCCONEPEHOCA B MHOTOKOMIIOHEHTHOW Ta30BOM CMECH C YYETOM XUMHYECKHUX
peakuuii W  00pa3oBaHUS JBIMOBOrO  a’po30jsi. TypOylieHTHas BA3KOCTb,
TEIUIONPOBOAHOCTh U U dy3us. AnreOpanueckas mojelb TypOysneHTHocTH. K-g
MOJIeNIb TYpOyJI€HTHOCTH. ['paHYHbBIC YCIOBHS ISl TapaMeTPOB TypOYJIEHTHOCTH Ha
orpaxiaeHusx. MojenupoBaHue  mpoueccoB  ropenus.  OmHocTyneH4artas
HeoOpaTuMas OpyTTO-peakIus MEXIy TOPIOYUM U OKHUCIuTeneM. J[ByXxcTymneHdaras
peakiusa U 00pa3zoBaHue caku. MaTeMaTtuueckass MOJelb 00pa30BaHuUs, KOAryIsIUU
U IepeHoca AbIMOBOTO a’po3ods. [lornonienue, paccenBanye U ociiadleHue CBETa B

10



aspososie. PaguanvoOHHBIA TEIUIONEPEHOC B HEMPO3PAYHOM Cpene. Y pPaBHEHHUE
IIEPEHOCA TEIJIOBOTO M3JIyYEHUs, METOAbl PEUIECHUs 3aa4l O NEPEHOCE TEMIOBOrO
U3TTyYeHUs] — MOTOKOBBIH, TU()PY3HOHHBIN, TUCKPETHBIA U cTaTucTudeckuii (MonTe-
Kapno). I'pannuHble 1 HayajabHBIE YCIOBHS Ha OTPaKJAIOIIMX MMOBEPXHOCTIX U HA
MIOBEPXHOCTU TOPOYETO. Y CIOBUSA B CEYEHUSAX MPOEMOB M B MPUIIETAIOMIEH K HUM
BHEIIHeW obnactu mpocTpaHcTBa. Knaccudukanus auddepeHunaibHbIX Moenen
nokapa.

IIpakTHUyeckoe 3aHATHE.

1. Co3ganue TOMOJIOTMU OOBEKTA AJIS OLUEHKH MOKapHOTO PHUCKA C MOMOIIbIO
MPUKIIAJAHBIX IPOrPaMM Ha OCHOBE TOJIEBBIX MOJIENEH moXxKapa.

2. Co3paHue M pacyeT 3BaKyallMOHHOM COCTAaBIIIOLIECH pacyeTa IMOXKapHOro
pucKa.

3. luddepenunanbHas (moyieBas) MaTeMaTH4decKasi MOJICJb MOXKapa B 3JaHUMU.

4. PacyeT mokapHOTO pucKa ¢ MOMOIIbIO MPUKIATHBIX MPOrpaMM Ha OCHOBE
IIOJIEBBIX MOJICJIEH MOXKapa.

CamocrositesibHas padora: CyIHOCTh METOJa, €ro MH(POPMATUBHOCTH U
00JIaCTh TMPAKTUYECKOTO MCIOJIb30BaHMs, 0a30BYI0 cucteMy aud@epeHIanibHbIX
ypaBHEHUNW B  YACTHBIX  MPOM3BOAHBIX JUISI  ONUCAHUS  TYpPOYJIEHTHOTO
HECTAllMOHAPHOT'O JBMKEHUSI U MTPOLIECCOB TEIUIO- U MAacCOOOMEHa, anreOpandecKyro
MoOJieb TypOYyJIEHTHOCTH.

Pexomennyemas aureparypa:

OcHosHas [1-2],

JlonostauTenbHas [ 1-3].

4.6 Coaep:xxanue JMCHUIIMHBI IS 3204HOM (POPMBI 00yUeHH S

Tema 1. OCHOBHbBIE MOJIOKEHUSI U TMOHATHSA MOKAPHBIX PUCKOB, a4 TAKXKe
METOA0B MPOTrHO3MPOBAHUA ONACHBIX (pakTOpOB NMoxkapa (OPII).

Jlekuusa.  dusznueckue  BENMUMHBL,  xapakrtepusyromme ~ ODII B
KOJIMYECTBEHHOM OTHoweHnH. [IpenensHo nomyctumele 3HadeHuss O®II. Lemu u
3amaun  omnpezaesieHus (pacu€ra) pazIUYHBIX BHUJIOB TOKApHBIX PUCKOB  JUIs
pa3nnyHbIX 00bEKTOB. X KpUTHYECKHNE HOPMATUBHBIE 3HAUCHHUSI.

Onpenenenue (XapakTepUCTHKA) PAa3JIMYHBIX BHUJOB TMOXKAPHBIX PHUCKOB.
HopmaTtuBHbIE TOKYMEHTBI, ONpEAEHSIONMe NOoXKapHble pUCKU. Kakue BernunHbBI
BXOMAT B (OPMYJy OIpEACICHHs] PAacu€THON BEIWYWHBI WHIWBHIYATHHOTO
nokapHoro pucka. OCHOBHBIC TPEOOBAHUS K OIMPEICICHHUIO MOXAPHOW OMACHOCTH
TPOU3BOICTBEHHBIX OOBEKTOB.

IIpakTnyeckoe 3ansitue: [1oxapHbI PUCK — MEpPa BO3MOKHOCTH PeaITnu3aluu
IOYKAPHOM OIMACHOCTH U €€ MOCIEACTBUHN ISl JIIOJEH U MAaTEPUAIbHBIX IEHHOCTEM.

CamocrosiTesibHass pabdora: HopmaTMBHO-IPaBOBOE  pPETYIUMPOBAaHUE B
00JIaCTH OIIEHKH TI0KapHOM OINACHOCTH Pa3IMUHBIX O00BEKTOB. (OCOOEHHOCTH
OTNPE/ICJICHUST TIOXKApPHBIX PHUCKOB HAa HETUIMOBBIX 00bekTax. CoBpeMeHHOE
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MOJIOKEHUE METOAMK IO OLEHKH MOXKAPHBIX PHUCKOB Ha OOBEKTAaX pPazIUYHOTO
Ha3HAYECHUSI.

Pexomenayemasi sureparypa:

OcHosHas [1-2],

JlomostauTenbHas [ 1-3].

Tema 2. OcHOBHble TIOHATHSI M  YPaBHEHUSI MHTErPajbHOI
MaTeMaTH4YeCKOM MO/Ie/IH M0Kapa B IOMEICHUM.

Jlekuus. VcxoaHble MOJIOKEHNUS U OCHOBHBIE MTOHATHS HUHTETPAIIBHOTO METO1a
TEPMOJIMHAMMYECKOTO0 aHanu3a Tnoxkapa. CBoiicTBa ra3oo00pa3HOil cpenbl B
IIOMEIICHUHA TpU MoXxape. MHTerpasbHblii METOJX OIMCAaHUS COCTOSHUS Ta30BOU
cpenbl MpU TOXKape B MOMENIEHUU. JpIMOOOpa3oBaHHME U mMapaMeTphl JbIMa,
00pa3oBaHHOrO0 TBEpPABIMU 4YacTHIAMHU. CBS3b MEXIYy ONTHYECKON IJIOTHOCTHIO
JbIMA U TAIBHOCTBEO BUAUMOCTH.

Huddepennmanbuble ypaBHEHUS HWHTETPAIbHOM MaTEMaTUYECKOW MOJIeTH
Mo’kapa, OIKCHIBAIOIINE JUHAMUKY OINAcHBIX (akTopoB mokapa. HauanmbHbie
yCJIOBUSI M yCIIOBUSA OfHO3HAayHOCTHU. Knaccudukamnus u CyImIHOCTh MHTETPATbHBIX
MaTeMaTH4YeCKUX MOJEeJIeN TMoxkapa. MaremMarndyeckas NOCTaHOBKA 3aJayd O
nporHo3upoBanun  O®Il Ha ocHOBe TONHONW cHUCTEMBI JudPepeHIInaTbHBIX
YPABHEHUM UHTETPAJIbHOU MOJEIH I10XKapa.

IIpakTnyeckoe 3aHsiTHE.

1. KomuuecTBeHHass  OLIEHKAa  COCTaBJSIIOIIMX  MAaT€pHaIbHOIO M
SHEPreTUYecKoro OanaHca nmoxapa B UX JUHAMUKE.

2. Pacuer nuHaMMKy MaTepuajbHOTO M SHEPreTUYECKOro OanaHca moxapa B
nporpaMMe Ha OCHOBE HMHTETPATbHOW MaTeMaTHYeCKOW Mojenu U oopMIICHHE
OTYETA.

CamocrosiTesibHas padoTa:

CoBpeMeHHbBIE MPOrpaMMHBIE MOPOAYKTHI, PEATU3YIOUIME HHTErPAIbHYIO
MaTeMaTUYECKYI0 MOJENb I0oXkapa. ODKCIEPUMEHTAIbHbIE METOAbl OMNpPEACIICHHS
JMHAMUKH OTMACHBIX (PAKTOPOB MoKapa.

Pexomenayemas sureparypa:

OcHosHas [1-2],

JlomonuutenbHas [ 1-3].

Tema 3. TI'a3000MeH mnomemeHuidi u Temwiopuznyeckne (QGyHKUMU,
Heo0XoAuMBbIe VIS 3aMKHYTOI'0 OITUCAHUS MOKAPA.

Jlekuusi. Pacnpenenenne naBieHMA 1O BbICOTE MoMemieHus. [LIockocTh
pPaBHBIX JaBJICHUH U pPEXUMBI paboThl mpoema. Pacder pacxoma Tra3sa,
BBIOpachIiBaeMOro 4epe3 npoeMbl. PacdeTr pacxoja Bo3ayxa, MOCTYIAOMIETO Yepe3
npoembl. BiusiHue BeTpa Ha ra3000MeH.
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OneHka BEMMYUHBI TETUIOBOTO IMOTOKA B OTPAKICHUS. OMIHUPUYCCKUE WU
MOJySMITUPUYECKHE METOJIbI pacueTa TEIJIOBOI0 MOTOKa B OrpakAcHHs. MeTossl
pacdeTa CKOPOCTH BBITOPAHMS TOPIOYMX MAaTEPUATIOB U CKOPOCTH TETUTOBBIICIICHU.

IIpakTnyeckoe 3ansiTue.

1. OneHka BIMSHUAS OTICIBHBIX CBOMCTB TOprouYeil HAarpy3Kd Ha JIMHAMUKY
OITacHBIX (haKTOPOB TOXKApa.

2. N3yuenue mapaMeTpoB €CTECTBEHHOTO ra3000MeHa TMPH MOXKape B UX CBS3U
MEXTy COOOM, a TAK)Ke C TEOMETPUICCKUMU XapaKTEPUCTUKAMH ITPOESMOB.

3. Pacyer nuHaMUKH MMoXapa ¢ TOMOIIBIO TPOrpaMM Ha OCHOBE MHTETPATbHON
MaTeMaTH4eCKON MO U 0(OpMIIEHUE OTYETA.

CamocrosiTesibHast padora: Dopmynbl Ui pacdyera CKOPOCTH JABMXKCHUS
YXOJSIIMX Ta30B ¥ MOCTYMAIOIIETO BO3yXa B PAa3HBIX TOYKAX MpoeMa. 3aBHCUMOCTH
MacCCOBBIX PaCXOJIOB YXOJSIIMX T'a30B M MOCTYIAOINIETO BO3AyXa IS MIPOEMOB IpH
Pa3IMYHBIX PEKUMax ra3000MeHa OT T€OMETPUIECKIX XapaKTEPUCTHK ITOTO TpoemMa
U CpPEIHCOOBEMHBIX IMapaMETPOB COCTOSHUSI Ta30BOM Cpebl B TOMEIICHHUH
(TUIOTHOCTH W NaBiieHus). PaqranioHHO - KOHBEKTHBHBIN MPOIIECC TEIUIONEpeHoca B
ra3o00pa3Hoi cpejie P MoKape B TOMEIICHUH.

Pexomenayemasi aureparypa:

OcuosHas [1-2],

JlononuutesbHas [1-3].

Tema 4. Maremarnueckassi NMOCTAaHOBKA 3aaayu o0 AuHamuke ODPII B
HAYaJIbHOM CTAAMHU MOKapa.

Jleknus. Knaccudukanust mHTErpaigbHeIXx Mozenei mnoxkapa. MurterpanpHas
MaTeMaTH4eckas MOJIeJb MoKapa JjIsl UCCIeA0BaHUs TUHAMUKHN OMAacHBbIX (PaKTOpOB
nmoXkapa M €€ 4HCJIEHHas peanusauus. MHTerpanbHas MareMaTrudeckas MOJIEIIb
HAYaAJIbHOM CTaJIUM MOXKapa U pacueT KPUTUUECKOW MPOJOKUTETBHOCTH TTOXKapa.

IIpakTHyeckoe 3aHATHE.

1. Onenka BAUSHUS pabOTHl CUCTEMbl MEXaHUYECKOW BEHTHWJISIIIMM HA PEKUM
ra3000MeHa U JUHAMUKY OMacHBIX (haKTOPOB MOKapa.

2. V3yyeHue BIUAHUS THUIA TOPIOYEH HArpy3kd Ha JIMHAMHUKY IPOLIECCOB
pa3BUTHA [OKapa B IOMELIEHUH U TEIIOOTAAYN K IOBEPXHOCTIM OTPAXKICHUMN.

3. Pacyer nuHaMUKU mo)xapa ¢ OMOIIBIO TPOrpaMM Ha OCHOBE MHTETPAIbHON
MaTeMaTU4YeCcKor Mojiesid U 0OpMIIEHUE OTUETA.

CamocrosiTesibHas padora:

Teopus moxapa u mnpouecc ropeHus. HadanpHbilii 31an noxapa B 3aKpbITOM
IIOMEIICHUHA [0 IIOJHOIO0 OXBaTa IUlaMeHeM. Pacuer BpeMEHHM »HBaKyaluu U3
TOPSILIErO OMELIECHUS.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

JlononaurtesbHas [1-3].

Tema 5. [IIpornosupoBanme O®II npu TymieHHHM moxkapa ¢
HCI0JIb30BAHMEM MHTErPAJIBHOI0 METO/AA.
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Jlekuus. PacueT KpUTHMYECKHMX 3HAYEHUW CPEAHUX IapaMETPOB COCTOSIHUS
cpensl B noMeneHnu. Pacuer koadduimenTa TemIonoraomeHus mpyu onpeeaecHIH
KPUTHYECKON MPOJOJKUTENIBHOCTH TMOXKapa. PeXuMM MOJTHOCTBIO Pa3BUBIIETOCS
nokapa U TEMIEpaTyphl, PU 3TOM JocTUraeMmbie. BpIOpoc miiaMeHu u3 ropsiero
nomenieHus. Pacnpoctpanenne mokapa u3 momenieHus. OCOOCHHOCTH Pa3BUTHUS
nokapa B OJKWJIBIX 3JaHUSAX, OOIIECTBCHHBIX 3JaHUSIX, IPOU3BOJCTBEHHBIX W
CKJIQJICKUX TIOMEIIIEHUSIX, CEIbCKOX03SICTBEHHBIX 00bEKTaX, Ha TPAHCIIOPTE.

IIpakTH4eckoe 3aHsATHE.

1. M3ydyeHune BIMSHUS TUIA TOPIOYEH HArpy3KH Ha TEMIEPATypHBIA PEXKUM
noxkapa.

2. OueHka BIUSAHUA pabOTHl CUCTEM OOBEMHOIO TMOXKAPOTYIIECHUS Ha
JMHAMUKY ONaCHBIX (haKTOPOB MOKapa.

3. Pacyer nMHaMHKHU moXxapa ¢ MOMOILBIO TPOrpaMM Ha OCHOBE MHTETPAIbHON
MaTeMaTU4YeCKOr MoIeNd U 0opMIIEHUE OTUETA.

CamocrosiTesibHass padora: lccienoBaHue TEMIIEPATYpHOTO pEXUMA B
BEpXHEW 30HE NOMEUIEHUs MpHU JIOKAJIbHOM TMoxape. FcciaegoBaHue AMHAMHKU
JBM>KEHUS TpaHULbl 3aJbIMJICHHON 30HBI MpPH JIOKAJIbHOM IMoXape. BuusiHue
PaCIoJIOKEHHUSI TOpIoUel Harpy3kd Ha JUHAMUKY OIACHBIX (DaKTOPOB IMOXKapa H
razooOMeH nomeneHus. OnTUMHU3aIs OrHE3aUThl CTPOUTEIBHBIX KOHCTPYKIIHH C
YYETOM IapaMeTPOB peabHOTO MoXKapa.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

Jononaurtenbhas [1-3].

Tema 6. OcHOBHbBIC II0JIO)KEHMSI 30HHOI0O MOAECJMPOBAHUS I0KAPOB.
YuciaeHHast peaju3anus 30HHOH MO/eJIH.

Jlekuus. OcoOeHHOCTH paclpesieleHHs] JOKaJIbHbIX MapaMeTpPOB COCTOSIHHS
ra3oBOM cpe/bl BHYTPH ITOMELICHUS B HAYaJIbHOW CTaJUM I10XkKapa U MPHU JIOKAIBHBIX
no)kapax. PasneneHue mnpocTpaHCTBa BHYTPU IoXapa Ha 30HBL. OmpenenceHue
IIOTOKOB MAacChl M SHEPIMM U3 KOHBEKTHMBHOW KOJOHKHM B IPHUIIOTOJIOYHBIA CIIOM Ha
OCHOBE TEOPHUH cBOOOHOM TypOyJIEHTHON KOHBEKTUBHOM CTpYyH.
JuddepeHunanbHble ypaBHEHUsI MaTepualbHOro OajaHca ra3oBOMl cCpelapl U ee
KOMIIOHEHTOB, OajlaHca ONTHYECKOrO0 KOJMYECTBA JbIMA W DHEPrUu Ui
IPUIIOTOJIOYHOM 30HBI TPHU OTCYTCTBUM Ta3000MeHa C BHEIIHEH aTMoc(epoil.
Huddepennnanbable ypaBHEHHs ABW)KCHHUS HIDKHEH TPAHUIBI MPHUIIOTOIOYHOM
30Hbl. HauanbHbie ycrmoBusi. MaTemaruueckas MOCTaHOBKA 3aJaud MPU Tra3000MeHe
IIPUTOJIOYHOTO CJIOS C BHEIIHEW CPEAOW M HM3MEHSIOIMMCS CO BPEMEHEM OYarom
noxkapa.

IIpakTH4eckoe 3aHsaTHE.

1. MaremaTnueckasi MOCTAaHOBKA 33J1a4M IIPU Ira3000MEHE MPUTOIOYHOIO CIIOS
C BHEIIIHEW CPEIOM.

2. 30HHas MaTeMaTUYeCKas MOJIeIb HAYaJIbHOM CTaIUU M0Kapa B IOMEILEHUU.
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3. PacyeT mo>kapHOTO pUCKa C MOMOIIbIO MPUKIATHBIX MPOrpaMM Ha OCHOBE
30HHBIX MOJIEJIEN moxapa.

CamocrosiTesibHast padora:

MatemaTnueckas MoCTaHOBKA 33/1a4d O TMHAMUKE OMACHBIX (PAKTOPOB MOXKapa
B MIPUIIOTOJIOYHOM 30HE M €€ aHAIIMTUYECKOE PEIICHUE MPHU MOCTOSHHBIX 3HAYCHUSX
pa3MepoB H TEIJIOBOW MOIIMHOCTH oOdYara TOPEHHS. VYCJIOBHS BO3HUKHOBEHHUS
B3PBIBOOTIACHBIX CMECEH, XapaKTePUCTUKH OOBEMHOTO B3pPHIBAa, MOIIHOCTH B3PhIBA
(pacuetnbie mapameTphl). CIOXHOCTh YHUCIEHHOW pealu3aliyd TMOJHOM 30HHOM
MaTEeMaTU4YeCKOM MOJeNd. AJTOPUTM YMCIEHHOTO pelieHus 3amaun Ha [IOBM.
CtpykTypa nmporpamMmsl 1 ee 3amyck. JledcTBHs Mpyu BO3HUKHOBEHUU OIIMOOK.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

JlononuuTenbHas [ 1-3].

Tema 7. OcHoBbl auddepeHIHANBHOIO  (I0JEBOro)  MeToAa
nporuo3uposanuss OPIL. Yucinennas peajusanus 1moJeBoM MOJeH.

Jleknusi. CymHocth qudepeHnnansHoro MeTo1a, ero MHGOPMATUBHOCTh U
0o0JacTb MPAKTHUUYECKOrO HCMOjib30BaHus. COBpEMEHHOE COCTOSIHHME BOIMpOCa.
Uucnennas peanuzanus 1ud@epeHirnanibHon MaTeMaTHIECKON MOIETH.

ba3zoBas cucrema auddepeHunaibHbIX YpaBHEHUM B YaCTHBIX MPOU3BOAHBIX
JUTIsL oNMCcaHusl TypOyJIEHTHOTO HECTALMOHAPHOTO JBMKEHHUS M MPOLECCOB TEIIO- U
MacCOIEpeHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XUMHUYECKUX
peakuuii W  00pa3oBaHUS JILIMOBOrO  a’po30jisi. TypOyJeHTHass  BS3KOCTb,
TEIUIONPOBOAHOCTh U U dy3us. AnreOpanueckas mojelb TypOysieHTHocTH. K-g
MOJieIb TYpOYyJIEHTHOCTH. [ paHNYHBIE YCIOBUSA JIJIsl ApaMeTPOB TypOYJIEHTHOCTH Ha
orpaxaeHusx.  MopenmnpoBanue — mpoueccoB  ropeHus.  OmHOCTyneHYarTas
HeoOpaTumMas OpyTTO-peakiusi MEXI1y TOPIOUUM U OKUCIHUTeNeM. J[ByxcTyneHuaras
peakuusi U oOpa3oBaHue caxku. MaremaTuueckasi MOJesIb 00pa30BaHUs, KOAryJIsuu
U TIiepeHoca AbIMOBOTO a’po3ods. [lornonienue, paccenBanye U ociiabieHue CBeTa B
a’posoiie. PanvanuoHHBIN TEIJIONEPEHOC B HENPO3pavyHOM CpeAe. YpaBHEHHE
NepeHoca TEIMJIOBOr0 M3JIyYeHHs, METOJbl PEIICHUs 3aaud O MEPEHOCE TEIJIOBOrO
U3ITy4YEeHHS] — TOTOKOBBIN, TU(PPY3NOHHBIN, TUCKPETHBINA U cTaTUcTHUecKuil (MoHTe-
Kapno). I'pannunble 1 HayajdbHBIE YCIOBUS HA OTPaKIAIOIIUX MOBEPXHOCTIX U HA
MOBEPXHOCTU TOPIOYEr0. Y CIOBUSA B CEUEHUSX MPOEMOB M B MPHUIIETAIOMIEH K HUM
BHEIIHEeW obOnactu mpocTpaHcTBa. Knaccudukanus auddepeHunaibHblXx MoJenen
nokapa.

IIpakTHyeckoe 3aHATHE.

1. Co3nanue TOMOJIOTUU OOBEKTA AJIS OLEHKH MOKapHOTO PHUCKA C MOMOIIBIO
MPUKIIAIHBIX IPOTPaMM Ha OCHOBE MOJIEBBIX MOJEJIEH MoKapa.

2. Co3pmaHue M pacyeT 3BaKyallMOHHOM COCTAaBIISIOLIEH pacyeTa IMOkKapHOro
pHUCKa.

3. Mubdepennmansuas (mmoyieBas) MaTeMaTHIEeCKas MOJIEIb MOKapa B 31aHUH.

15



4. Pacyer moapHOTO pHCKa C TMOMOIIBIO MPHUKIATHBIX MPOrpaMM Ha OCHOBE
HOJIEBBIX MOJIEJICH moXkKapa.

CamocrosiTesibHass padora: CymHOCTP METO/Aa, €ro HMH(OPMATUBHOCTh U
0o0JacTh MPAKTHUUYECKOTO MCIOIb30BaHMs, 0a30ByI0 cucTeMy AupQepeHnanbHbIX
YpaBHEHUH B  YaCTHBIX  NPOU3BOAHBIX  JUIsI  ONUCAHUS  TypOyJIEHTHOTO
HECTAILIMOHAPHOTO JBMKEHUSI U MPOLIECCOB TEIUIO- U MAacCOOOMEHa, anreOpandecKyro
MOJieb TypOYyJIEHTHOCTH.

Pexomennyemasi iureparypa:

OcHoBHas [1-2],

Jlononuurenbhas [1-3].

5. MCTO}II/I‘-ICCKI/IC PEKOMEHIANUMA 110 OPraHU3allui U3YICHUA TUCHUIIJIUHBI

[Ipn peanuzanuu MpOrpamMMbl AUCIMUILIAHBI WCHOJB3YIOTCSA JEKIMOHHBIE H
NPAKTUYECKUE 3aHATHUS.
OO1muMH HeNsIMU 3aHATUH SIBISIFOTCS:
—0000111eHre, CUCTEMAaTU3alMs, YIIIyOJICHUEe, 3aKPETUICHHE TEOPETHUYECKUX
3HaHUU IO KOHKPETHBIM TEMaM JIMCUUIUINHBI;
—(opmupoBaHUE YMEHUH NPUMEHSATH MOJyYEHHBbIE 3HAHMUS Ha IPAKTHKE,
peain3anys eJMHCTBA UHTEUIEKTYaIbHON U MIPAKTUYECKON AESITETbHOCTH;

— BbIpabOTKa NpH PELIEHUH MOCTaBJIEHHBIX 3alad MpodeccuoHalIbHO
3HAYUMBIX  Ka4eCTB:  CAMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,
TBOPUYECKOMMHUIINATHBBI.

Lenstmur JEKIUU SIBISTFOTCSI:

— IaTh CHCTEMaTHU3WPOBAHHBIE HAyYHBbIE 3HAHUS TI0 JUCIHILIHMHE,
aKLEHTUPOBAB BHUMaHUE Ha HanboJiee CI0KHBIX BOIPOCax;

— CTUMYJIHPOBATh aKTUBHYIO MO03HABAaTENbHYIO JeSITeNIbHOCTD
oOyuarouuxcsi, Cnoco0CTBOBATh (POPMHUPOBAHUIO UX TBOPUECKOTO MBIIILIICHUS.

B xome mnpakTtuyeckux 3aHATHI oOecnedMBaeTcs IPOLECC AaKTHUBHOTO
B3aUMOJCHCTBUS ~ oOydarolmuxcss ¢ [penojaBareieM;  IpUoOpeTaroTcs
MPaKTHYECKHE HABBIKM W yMeHUs. Llenp MpakTH4ecKnX M CEMUHAPCKUX 3aHSATHI:
yIIyOuTh M 3aKPENUTh 3HAHWS, TOJyYCHHBIC Ha JIEKIWH, (OPMUPOBAHNE HABBIKOB
paboThl ¢ MHpOpPMAIUEH W HCIIONB30BAHUSA 3HAHWNA JUISI PEHICHUS MPaKTUYECKUX
3a]a4; BBIIOJIHEHWE TECTOBBIX 3a/JlaHMi TI0 TMPOBEPKE IOJYYCHHBIX 3HAHUU U
YMEHUM.

CamocTtosTenbHass paboTa oOydalolmIMXCs HampaBieHa Ha yrayOJeHue u
3aKpeIyIeHUE 3HaHWM, MOJYyYEHHBIX Ha JIEKUMAX U JPYTUX 3aHATHUSX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEIbHOIO aKTUBHOI'O NMPUOOPETEHMSI HOBBIX, JOMOIHUTEIbHBIX
3HAHUU, TOJATOTOBKY K MPEACTOSIINM 3aHITHSIM.

N3ydyeHne AUCUMILIMHBI 3aKaHUYMBAETCS 3a4ETOM C OLICHKOM.

6. OneHo4vHblIe MaTepHaJbl 10 JUCHUILINHE
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Texyumii KOHTpPOJb yCIIEBAEMOCTH OO€CleuMBaeT OIEHMBAHUE XOJa
OCBOCHHSAMCIUIUINHBI, TPOBOJUTCS B COOTBETCTBUH C CO/IEPIKAHUEM JTUCIUTLTUHBI
10 BUJIaM 3aHATUH B (popMe OIpoca/OKIa0B/ /pereHus 3a1a4/ TECTUPOBAHMSL.

[TpomexxyTouHast arTecTaiusi 00ECIIeYNBACT OLIECHUBAHHUE MPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PE3yJbTaTOB OOydYeHHS IO TUCIHIUIMHE, MPOBOAHMTCA B (popme
3a4eTa C OLICHKOMU.

6.1. IIpumepHbIe OlleHOYHbIE MATEPHAJIBI:

6.1.1. Texyumero KOHTPoOJs
Tunossie BONPOCHI AJ1g ONpoca:

1. KakoBsl nenu nporuozupoBanust ODII?

2. laiite onpeaenenue noxapy u ODII;

3. OxapakTepusyiiTe Mo>kapHbIid (HaKTop - TIIaMs U UCKPHI,

4. Oxapaktepuzyite  mnoxapHblii  (akTop -  TOBBIIIEHHAS

TEMIIEpaTypaoOKpy KAkOIIEH Cpebl;

5. OxapakrepusyiiTe mnoxapHblii (pakTop - TOKCUYHOCTh MPOAYKTOB T'OPEHHUS
UTEPMUYECKOTO PA3IOKEHUS;

6. OxapakTepusyiTe MoKapHbIi PaKToOp — IbIM;

7. I[lepeuncnure npenensHo nomyctumbie ODII;

8. Ha xakue kiacchl I€sTCsl MaTeMaTHYeCKUe MOIEIH 10XKapa;

9. Ilepeuncnure OCHOBHBIE OMACHBIE (DAKTOPHI MOXKAPA;

10. B kakux HOpMaTUBHBIX AOKyMeHTax peraameHTupyroTcs ODIL; 11.Kakue
MaTeMaTHYECKHE METOBI ITO3BOJILOT OUeHUTh ODII.

11. Kakue MaTeMaTnyecKkne MEeTObI MO3BOJISIOT oleHuTh ODIT.

12. Kakue pusudeckre BICHUS BIUSIOT Ha paclpocTpaHeHne mokapa’?
13.I1lepeuncnure GhakToOphl, BIUAIOMINE HA CKOPOCTh PACIPOCTPAHEHUS IIAMEHHU

13. mo roproynM mMatepuanam;

14. Oxapakrepu3yiite noxxapHbiii (PakTop - MJIaMsl U UCKPBHI;

15. Oxapakrepusyire MOKapHBIN  (hakTOp - TIOBBITIIEHHAS

TEMIEpaTypa OKpykKarollen cpeibl;

16. Oxapakrepu3yiite noxxapHblii (PakTOp - TOKCUYHOCTh NPOAYKTOB TOPEHUSI U
TEPMHUUYECKOTO Pa3JIOKEHNUS;

17. OxapakrepusyiTe NOKapHbI (aKkTop — AbIM.

18.B uem 3axmroudaercs OCHOBHAsl  CJIOXHOCTb HCCJIEIOBAaHUS

no>kapakak (pu3n4ecKoro siBICHUs?

19. IosicuuTe CYyNIIHOCTh METO/1a aHAJIM3A CJIOKHBIX MPOIIECCOB;

20. Kaxue cBoiictBa roproueit Harpy3ku (I'H) u kakum 06pazom BIHSIOT HA
JTUHAMUKY T0Kapa U €ro ONacHbIX (PaxkTopoB?

21. [loueMy HEBO3MOXKHO noJpOOHO W3YYUTh  BIUSHUE  CBOMCTB

I'H na npotekanue noxapa TOJIbKO Ha OCHOBaHUU (PU3UUECKUX
AKCIIEPUMEHTOB?

22. OxapakTepu3yuTe NokapHbIi paKkTop — riams.

23. Ha xakue aTansl JeJIUTCS I0XkKapa B 3aKPITOM [TOMEILEHUN?
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Tunosbie TeMbl 1151 JOKJIAA0B:

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 3HAYCHUSI.

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 3IaHUU M KAKUM 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 MATEMAaTUUECKUX MOJICIICH,
NpPUMEHSIEMBIX NpH pacuére (mporuo3upoBanun) OPII.

6. OCHOBHbIE MOHATUS, IPUMEHSIEMBbIE ITpH NporHo3upoBanuu ODII u
ONpeeICHUH MOKaPHBIX PUCKOB U UX OIpPEIEIICHHUE.

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

8. OcobeHHoCTH OTpeneNeHHs MOKAPHBIX PUCKOB JIJIsl POU3BOICTBEHHBIX
0OBEKTOB.

9. YacToTa peanu3aiuu MoXapoomacHbIX CUTYalluid U KakKuM 00pa3oM OHa
ONPENEIAETCS.

10. Iloctpoenne  mosieionacHpIX  (aKTOPOB  IOXKapa TUTS

Pa3JIMYHBIX CLIEHAPUEB €T0 Pa3BUTHUSA NPU BO3AeHCTBUM paznnuHbix ODII.

11. Bo3MOHOCTb BOSHUKHOBEHUSI aBAPUNHBIX CUTyallul U X [IEPEUCHbD.

12. TloctpoeHue  JIOTHYECKOTO nepeBa coOBITH  (JIOTHYECKOU

CXEMBbI) CIIEHAPUEB BOBHUKHOBEHUS U PA3BUTHUSI OKAPOONACHON CUTYalIUU.

13. Onenka nocnencteuit Bozaeicteust ODII Ha o€t 171 pa3IuuHbIX
CLUEHApHUEB Pa3BUTHSI MOXKapa.

14. Ananu3 Hamuuusg  CHUCTEM obecrieueHus MOYXKapHOU

0€30I1acCHOCTH MPOU3BOICTBEHHBIX OOBEKTOB U KAaKUM 00pa3oM OH
OCYILLECTBIISETCA.

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

16.. IlepeyeHr BOIpPOCOB, BXOASIIMX B METOAUKY OLIEHKH

O®II Ha mpoU3BOACTBEHHBIX 00BEKTAaX MPHU ONPEIACICHUH MOXKAPHOTO PUCKA.

TunoBble 3a1a4u:
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

[Iupuna 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 pacd€THYI0 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 mwmpuHo# 3 MeTpa M BecTHOIONIA 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 «JaTYMKOB» W «IJIOCKOCTH». IlepBas rpymnma JaTyWKoB — y BBIXOJA U3
KBapTUpbl. Bropas — nocepeanne kopunopa. TpeTbs — y BbIX0/1a M3 BECTUOIOIIA.

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

5. Co3maHue ClIeHapHEeB SBaKyalldd B MOMEIICHUSX PA3NUYHON (YHKIIMOHAIHHOU
OMAacHOCTH M TOCIEAYIOIIEro pacuera BpEeMEHM 3Bakyauuu Jroneid. Co3parb
JOKAIMHU-BBIX0Ja COTIACHO MHCTPYKIIMH MO UCIOJIB30BaHUIO Mporpammsl. [IpoBecTu
pPaccTaHOBKY JIIOJell 1O CIeHe M 3aJaHhe CICHApUEB IOBEACHUSI COTJIACHO
UHCTPYKIMU TIO HCIOJIb30BAHUIO IMPOTPaMMbl M B COOTBETCTBHUHM C HCXOJHBIMU
naHHbIMU. [IpoBecTu pacueT BpemeHu 3Bakyanuu jgrogei. CBeaeHust 0 HeoOX0IMMOM
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pacuere KapThl IyT€W »HBaKyalluh M TMOPSAIKY 3allyCKa pacuera OTPAXKEHBbI B
WHCTPYKIMH MO MCIOJIb30BaHUIO MporpaMmmbl. [lomydeHHbIE pe3yJibTaThl 3aHECTH B
TaOJIMIly ¥ MOCTPOUTH IPAQHUKU MPOLEHTHOTO COOTHOUICHHS BBIIIEAIINX JIOACH KO
BPEMEHH.

Tunoswble 3a1aHUA JJI TECTUPOBAHMS:

CorylacHO  TEXHUYECKOMY periiaMeHTy o TpeOOBaHMIX

MO’KapHOMOE30MacHOCTH, OTTACHBIMU (DAKTOPAMHU TTOXKAPa SIBIISTIOTCS

1. TenoBO# MOTOK

2. TIOBBILLIEHHAS KOHILICHTpAIUsl TOKCHUYHBIX TPOAYKTOB TOPEHUS HUTEPMI

3. maHuKa MpH dBaKyaluu
K conyTcTByIOMMM NMPOSBICHUSM OMACHBIX (PaKTOPOB MOXKapa, OTHOCITCS:

1. ITnams 1 UCKpbI

2. OCKOJIKHY, YaCTH pa3pylIUBIINXCS aNapaToB, arperaroB, yCTaHOBOK,
KOHCTPYKIUHI

3. [ToHmkeHHass KOHIIEHTPAIU KUCIOpoaa

4. IToHMm>keHHask KOHLIEHTPALIMKU KUCIOpOa
[Toxap, peryimpyemslil TOPIOYEN HATPY3KOM 3TO

1. xoraa kuciopoaa B MOMENIEHWHA OYEHb Maj0 U CKOPOCTh BBITOPAHMS
OINPENENSAETCS CKOPOCTHIO PUTOKA BO3/1yXa U3BHE,

2. KOTJla KUCJIOPO/ia B TOMEIIEHUH JTOCTATOYHO U CKOPOCTh BHITOPAHUS
OMpPENENSIETCS CKOPOCThIO ra3uuKaliK TOIJINBA,

3. KOoTJa KUCIOpoa B TOMEIICHHH JOCTATOYHO M CKOPOCTH BHITOPAHUS
OTpEENSIETCS CKOPOCThIO MPUTOKA BO3/1yXa U3BHE,

4. xorja KuciopoAa B MOMEUIEHUH OYEHb MajO M CKOPOCTb BBITOPAHUS
OMpENENsIeTCs CKOPOCTHIO ra3u(pUKALMK TOIUJINBA,

[Tocne Toro, kak JOKaJIM30BaHHOE BOCILUIAMEHEHHE IMEPENIO B YCTOMUYUBOETOPEHHE,
JAJIbHEN NN IPOLIECC MOXKET IMOWTH 1O OJJHOMY U3 TPEX HAIPaBICHUM:

1. 3aropeBmmiicss MpeAMET CrOpPUT TMOJHOCTBIO, W TIOXKAp MPEKPATUTCS, HE
pacpOCTPaHUBIIKCH HA IPYTHE U3JEIINS U3 TOPIOYETr0 MaTepualia, 3T0 UMEET MECTO,
B YaCTHOCTH, MPHU YCIIOBHH, €CIM NEPBbIA 3aropeBIIMICS MPEIMET HAXOJIUTCS B
U30JIMPOBAHHOM I0JIOKEHUU

2.1lpyu  HemocTaTOYHOM  BEHTWISIIIMM  TIOKap  MOXET  aBTOMATHUYECKH
NPEKpPaTUThCS, WM TOpeHHUE OyJeT NPOUCXOJUTh C TaKOW Mayliod CKOPOCTHIO,
KOTOpast TUKTYETCA JOCTYIHOCTBIO KUCIOPOIa

3. [Ipm nocTaToOuyHOM KOJMHMYECTBE TOPIOYETO MarepHala U TPUTOKA CBEKETO
BO3/lyXa MOXAap MOXET BBIPACTH A0 Pa3MEpPOB IOJHOTO OXBaTa IUIAMEHEM BCEH
KOMHAThI, KOTJ]a TOPSIT BCE BO3rOPAaEMbI€ OBEPXHOCTH
CroxacTuuecKue METOIbl MOJAEIMPOBAHHUS - 3TO METO/IbI C HCIIOJIb30BAHUEM

1.MHTEerpanbHBIX YPaBHCHUH,

2.1} dhepeHInaNTbHBIX YPaBHEHUH,

3.T€OpUU BEPOSITHOCTH,

4. TEOpUM SKCIEPUMEHTA,

Kakast mozenb ucnosib3yeTcst Jyisi OMENIEHU, B KOTOPBIX OJIUH U3
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reOMETPUUYECKUX pa3MepOB ropasao 0oJiblie (MEHBIIE) OCTAIBHBIX
1.NuTterpanbHast
2.30HHas
3.IloneBas
TennoBoi MOTOK, OTHECEHHBIM K €IMHUIIE MU30TEPMUYECKON IMOBEPXHOCTH,
Ha3bIBACTCA
1.17I0THOCTEIO TEIMIIOBOTO MOTOKA
2.yIeTbHBIM TETJIOBBIM TOTOKOM
3.TeII0BOI Harpy3Kou
JI1st HacTyIUIeHHs TIOJIHOTO OXBaTa IJIaMEHEM MOMEIIEHUs TpeOyeTCATEII0BOM
MOTOK MHTEHCUBHOCTBIO TPUMEPHO

1.10 kB1/M2 B 00bEME TOMEILLIEHUS
2.20 kBT1/M2 Ha ypoBHEe mosa
3.40 kBT/M2 Ha ypoBHE nona

4.30 kB1/M2 B 00bEME TOMELIEHUS
s pacuera ODII ctoXacTHYECKUMHU METOAAMU MPUMEHSIIOT:
1.ypaBaenue Knaneiipona,
2.ypaBHenue Ctokca,
3.ypaBHeHue bepnymim,
4.xoHeuHbIe e MapkoBa,
5.ypaBaenue ®ypre-Kupxroda
[ToneBbie MOIeT 6A3UPYIOTCS HA UCIIOIB30BAHUN
1.cToxacTH4ecKkux METOIOB,
2.1udpepeHInaTbHBIX YPaBHEHUH B YaCTHBIX TIPOU3BOTHBIX,
3.1U151 MPUOMM3UTETHHBIX PacueTOB TIOXKapa,
4.B TIOJICBBIX yCIIOBUSX,
5.MHTETpaIbHBIX YPABHEHUH B YaCTHBIX MTPOU3BOIHBIX

6.1.2. [IpomMe:kyTOUHOI aTTeCTALIMU

IIpuMepHbIN epeYeHb BONPOCOB, BLIHOCUMbIX HA 3a4€eT ¢ OLEHKOM

1. Onmacupie  dakrtopel  moxapa  (O®DII).  ®dusuyeckwe  BEJIMYMHBL,
xapakrepusytomuecss O®@II B KOJIWYECTBEHHOM OTHOWIEHMHM M WX MPEIETbHO
JIOITy CTUMBbIE 3HAYEHUSI.

2. [lonatre m BUABI TOKAPHBIX PHUCKOB, WX MPUMEHEHHE U KOJIHMYECCTBECHHOE
HOPMHPOBAHUE.

3. OCHOBHbBIE pACYETHBIC BEIWYWHBI IS ONPEACICHHUS WHIANBUIYATBHOTO
MTOYKAaPHOT0 PUCKA TPAXKAAHCKUX 3/1aHuK. VX XapakTepuCTUKH.

4. Kakum o0OpazoM oOIpeAenseTcss BEepPOSITHOCTh JBaKyalldd W3 3JaHHS TIPH
pacuére MHIMBUAYAIBHOIO MOXKAPHOrO pucKa. B 4éM 3akirouaercss onpenencHue
BpeMeHH OJIOKMPOBKH IyTel sBakyaruu ODII.

5. B kakux ciy4asix OCYHIECTBIISETCS OIpPEAECICHUE MOXKAPHBIX PUCKOB JIA
MIPOU3BOICTBEHHBIX 00BEKTOB M KAaKUX BUIOB MOXKAPHBIX PUCKOB.
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6. OOuue TpeboBaHMS K pacuéTaM IMOXKAPHOTO pUCKA HA MPOU3BOJCTBEHHBIX
00BbEKTaxX U UX OCOOCHHOCTH.

7. BosmoxxHOCTh nosiBieHus kakux O®II yunTeIBaeTCs IpyU NOCTPOCHUM TTOJIEH
OMacHbIX (PaKTOPOB MOKapa I Pa3IMUHbIX CIIEHAPUEB PA3BUTHS MOXKapa.

8. [lepeueHp MmpoLEeccoB, UMEIOIINUX BO3MOKHOCTh BO3HUKHYTh IIPU pean3aliu
M0’KAPOOIMACHBIX CUTYalUHd M MOYKAapPOB WJIM SIBISAIOIIMECS WX MOCIEACTBUSAMHU, IPH
OTpe/IeNIEHUH MOXKAPHBIX PUCKOB MPOU3BOICTBEHHBIX 00BEKTOB.

9. B uéMm HEOOXOAMMOCTh MOCTPOCHHUS JIOTUYECKOTO JepeBa COOBITUH IS
CIEHapHsi BO3HUKHOBEHMSI M Pa3BUTHs MOXApOONAacHOW cuTyauuu (moxapa).
[IpuHIMII TOCTPOCHMUS.

10. Kakum o00pa3oM OCYIIECTBISIETCS pacueT 3HAYCHHWN WHANBUAYATbHBIX
MOKAPHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPUU IPOU3BOICTBEHHOTO OOBEKTA.

11. Kakum 00pa3oM OCYIIECTBISETCS pacyeT 3HAYEHUH COLUAIBHOTO
MOKAPHOTO pHUCKa JUIsl 3JaHMM TPaKJAHCKOIO HA3HAYEHUSA, HaXOASUIMXCS BOJIU3U
oOBeKTa.

12. Kakum oOpa3oM ompeaensieTcss pacu€THBIM CIEHapuid W KOJIMYECTBa
TOPIOYMX  BEIIECTB, NOCTYNAIIMX B  OKpPYXKaloLlee IPOCTPAHCTBO  IPH
BO3HUKHOBEHUH MOXAPOOMACHOM CUTYyalluH Ha MPOU3BOJACTBEHHOM OOBEKTE.

13. Metoasl MaremaTH4ecKoro MojeiaupoBanus auHamMukd OO®Il, wux
0COOEHHOCTH U 00JIaCTH MPAKTUUYECKOIO UCIIOJIb30BAHUS.

14. Kakum 00pa3oM ompenemnsieTcss BEPOSTHOCTh JBaKyalldd W3 37aHUsl MpU
pacuére MHIMBUAYAJIBHOTO MOKAPHOIO pUcKa. B 4éM 3akimroyaercst onpeneiceHue
BpEMEHHU OJIOKHPOBKH myTe sBakyannu ODII.

15. HTerpaibHbIii METOJ ONTMCAHUS COCTOSIHUS Ta30BOM Cpejbl MpH MoXKape B
noMeieHn. CpeaHeoObeMHasi TUIOTHOCTh Ta30BOM Cpellbl M CpPeaHEOObEMHBIE
MMapUHAIBHBIE TNIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenqneoObemMHasi BHYTPEHHSISI SHEPrus W CpPEAHEOOBEMHOE JaBJICHHE
ra3oBOU Cpe/ibl B TOMELIECHUH.

17. CpeanemaccoBasi U cpefHe0OObEMHAS TEMITEPATYPhI CPEIbl B TOMEIICHHH.

18. MeTonuka omnpeneneHusi CpeIHe00bEMHOr0 AaBICHUS, CPEIHEMACCOBOM U
CpeIHe0OBEMHOM TeMITepaTyp Ha OCHOBE MHCTPYMEHTAIbHBIX U3MEPEHUH.

19. NnrterpansHo€ ypaBHEHUE COCTOSIHUS TA30BOM CPE/Ibl B TOMEIIICHUH.

20. JIeimooOpa3oBanrie W TMapaMeTphl JbIMa, OOpPa30BaHHOTO TBEPABIMU
yactuuamu. Koarynsuus u cequMeHTanus YacTHIL] IbIMa.

21. Ontruyeckoe KOJUYECTBO JIbIMA U CPEAHEOOBEMHAsT ONTUYECKAsl IIIOTHOCTD
npiMa. CBS3b MEXAY ONTHYECKOW IUIOTHOCTBIO NIbIMAa M JANbHOCTBIO BUAMUMOCTH.
DKCIEpUMEHTAIBHBIE METOABI N3MEPEHUS ONTUYECKOUN INIOTHOCTU JbIMA.

22. laTerpainbHblii METOJ| TEPMOJAMHAMHUYECKOTO aHanu3a mnoxapa. Cpena B
MOMEIICHUH KaK OTKPBITAsi TEPMOJAMHAMUYECKAsl CUCTEMA.

23. BeIBoJ ypaBHEHHI MaTepHaIbHOTO OaaHca cpefibl U €€ KOMIIOHEHTOB.

24. BpiBoJl ypaBHEHUH OajlaHCa ONTHUYECKOTO KOJMYECTBA JbIMa U SHEPTUU.
HavanbHble yCl0BHS U yCIOBHS OJHO3HAYHOCTH.

25. Knaccudukanuys WHTETpaIbHBIX MaTeMAaTHYECKUX MOJENEH  IoXapa.
MaremaTuyeckasi mocTaHOBKa 3a7a4u o npornozupoBanuu O®II Ha ocHOBe MOJTHOMN
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cucteMbl nuddepeHInanbHbIX YPABHEHUN UHTETpabHOW MOJENH moxapa. MeTobl
YHUCJICHHOTO PEIICHUs 3TOM 3a/1auHu.

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
JABJICHUH TI0 BEPTUKAJIA BHYTPHU U CHAPY KU TTOMETICHUS.

28. [Tnockocth paBubix gaBiaeHuit (IIPJ[). 3aBucumocts pacmnosokenus: [TP]]
OT CpenHeoOBEMHBIX 3HAYCHWW JMJaBIEHUS ¥ IJIOTHOCTH Ta30BOW Cpeabl B
MOMEIIEHUH.

29. BO3MOKHBIE peKUMBI Ta3000MeHa MIOMEIIEHHUS Yepe3 MPOEM.

30. ®opmynbl as  pacyeTa CKOPOCTH JABWKCHHUS YXOIANIUX Ta30B U
MOCTYMAIOIIETO BO3/IyXa B Pa3HBIX TOYKAX MMPOEMaA.

31. 3aBHCHUMOCTH MAacCCOBBIX pPAaCXOJOB YXOISIIUX Ta30B M MMOCTYMAIOIIETO
BO3/lyXa JUIsl BEPTUKAIHHOTO MPSMOYTOJBHOTO MpOEMa MPU PA3TUYHBIX PEKUMAX
ra3oo0MeHa OT FeOMETPUUYECKUX XapaKTEPUCTUK ATOTO MPOEeMa U CPeAHEOObEMHBIX
apaMeTpOB COCTOSIHUS T'a30BOM CPe/bl B TOMEUIEHUH (IUIOTHOCTHU U JaBJICHMUS).

32. 'a3000MeH uepe3 Kpyriible BepTHKalbHBIE MpoeMbl. ['a3000MeH uepes
TOPU30HTAJILHBIE TPOEMBI.

33. ®opmynbl s pacueTa MacCOBBIX pPacxoJOB ra3a depe3 MpsSMOYTOJIbHBIN
IIPOEM C YUETOM BJIMSIHUSI BETpA.

34. BausitHue HEOJHOPOJHOCTH TEMIEpaTypHOro TOJsS B TIOMEUICHHH Ha
pacmpesiesieHne TUAPOCTATUYECKUX JABICHUN BHYTPH MOMEIIECHUS U Ha Ta3000MeH
Yyepes3 MPOEMBI.

35. PagnannoHHO-KOHBEKTUBHBIA TIPOIIECC TEIUIONEpPEeHOca B Ta3000pa3HOM
cpelie Tpy MoKape B MOMEIIECHUH.

36. TemmmooTnaua TOPU3OHTANBHBIX CTEPKHEBBIX KOHCTPYKIIMHA, OMBIBAEMBIX
MJIaMEHEM.

37. TennoBoe B3aMMOJACHCTBUE MEPEKPBHITUI C BOCXOMSIIUM IMOTOKOM Ta30B OT
ouyara ropeHwusl.

38. TerooTaa4ya BEPTUKAIBHBIX MMOBEPXHOCTEH OTPAXIACHUM MOMEUIECHUS TPU
Pa3IUYHBIX CTAJAMSIX MOXKapa.

39. [Ipotiecchl HarpeBaHWsl CTPOUTENBHBIX KOHCTPYKIMM TMpU MOXKape W
MaTeMaTU4YecKoe oOmnucaHue dTUx rmpoieccoB. ConpspkeHHass MaTeMaThdecKas
MOCTaHOBKA 33J]a4M O HarPEBAHUU CTPOUTENIbHBIX KOHCTPYKIUH MpHU TIOkKape.

40. DOmnupuueckne (Qopmyabl  JUIs  pacdera CcpeaHuX — Kod(hPUIMEeHTOB
TEIUIOOT/IaYH Ha BEPTUKAIBHBIX U TOPU30HTAIBHBIX TOBEPXHOCTSAX OTPaXKIACHUN.

41. DOmnupuueckue GopMyJibl sl pacyeTa UHTErPaJbHOTO TEIIOBOIO MOTOKAB
OTpaKJICHUSIX.

42. JIy9ucThIil TETJIOBOM MOTOK YEPe3 MIPOEMBI.

43. T'oproune BeUiecTBa U UX XapakTepucTuku. OCOOCHHOCTH TOPEHUS TBEPIIBIX,
KHUJKUX U Ta3000pa3HbIX BEIIECTB.

44. CxopoCTh BBITOpaHUs TOPIOYMX MaTepHasioB. CKOPOCTh TEIUIOBBIACIICHUS B
riameHHo 30He. KoadpurmenT nosrHOTH TOpEHUSI.
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45. T'oproyass Harpy3ka B IIOMELICHHMM W €€ XapaKTepucTuku. JluHeitHas
CKOPOCTh PacHpOCTPAaHEHUS IJIAMEHHM IO IOBEPXHOCTU roprouyeil 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. BnustHue ra3zooOMeHa Ha IpOLECC TOPEHUS MaTepUalioB B IMOMELICHUU.
Pexumpl mo’kapoB B MOMELICHHH B 3aBUCHUMOCTH OT KOJHMUYECTBA MOCTYIMAIOIIETO
yepe3 MpoeM BO3/AyXa. 3aBUCMMOCTh MOIIHOCTH TEIJIOBBIJCIECHUS MPH MOXKape OT
KOHIICHTPAIIUU KUCIOPOa B TOMEIICHUN.

48. Bnusinue mporieccoB 00pa3oBaHUSI CJOS 30JIbI U YISl Ha MacCOBYIO
CKOpPOCTh BBITOpPAHUS MMOXKAPHON Harpy3KH.

49. Cxopoctu moTpeOIeHHs] KUCIopoa, 00pa30BaHUSI TOKCHYHBIX MPOAYKTOB
TOPEHUS U THIMOBBIICTICHHUSL.

50. OcobeHHocTh Ta3zoo0MeHa TMOMEIICHHS C OKpY’Karomei atMocdepoil B
HavyanpHOW  craguum  noxapa. Cucrema  auddepeHIUaNbHBIX  ypaBHEHUH
MHTErPAIbHON MOJIEIH MOXKapa ¢ y4eTOM 3TO 0COOEHHOCTH Tra3000MeHa.

51. Cpegnee 3HadeHwe Kodh@HUIIMEHTAa TEIIONOTEPh, XapaKTEPU3YIOIIETO
TEIUIONOTJIONIEHUE OTPaXKICHUSIMHU.

52. AHaTUTUYECKOE PEIICHUE 3aJaud O JUHAMUKE OIMAaCHBIX (PaKTOPOB MOXKapa
OpU KPYroBOM U JIMHEHHOM pPaclpOCTPaHEHUU IUIAMEHHU MO MOBEPXHOCTH TBEPAOH
rOprOYEH HArpy3KH, a TAKXKE IIPU TOPEHUHN KUIKOCTEMN.

53. @opmynbl ISl pacdeTa CpPeaHEro 3HAYCHHUS KOA(P(GUIMEHTA TEIUIONOTEPh
OpH  ONpEACNCHUH KPUTHUYECKUX CPEeIHEOOBEMHBIX 3HAYEHUH TeMIepaTyphl,
KOHIICHTPAIIUi TOKCHYECKUX Ta30B, ACPHUIMTA KACIOPOJA U ONTUYECKON MIOTHOCTU
JBIMA.

54. B3auMOCBSI3b  MEXAYy KPUTHYECKUMHU CPEIHEOOBEMHBIMH 3HAYECHUSAMHU
OmacHbIX (PaKTOPOB MOXapa C MPEAETbHO JOMYCTUMBIMH WX 3HAUYEHUSMU B 30HE
npeObIBaHUS JIFOJCH.

55. ®opmynbl I pacueTa KPUTUYECKOW MPOJOJIKUTENBHOCTH IoKapa IO
YCIIOBUIO JOCTM)KEHHUS KaXKIbIM ONAaCHbIM  (PAaKTOPOM CBOEro  MpenesabHO
JOITyCTUMOIO 3HaYEHUs B paboyeil 30He.

56. BausiHue pasMepoB MPOEMOB Ha JUHAMHUKY ONACHBIX (PAKTOPOB MoOxKapa.
Kputepuii mpoeMHOCTH. 3aBUCUMOCTh KPUTHUECKOHN MPOJIOIKUTENBHOCTH MOXKapa OT
KpUTEPUS IPOEMHOCTH.

57. O606mennpie auddepeHnnanbable  ypaBHeHusT moxapa. llogoOue wu
MOJICJIMPOBAaHUE HAYAIBHOM CTa U TOXkKapa.

58. Moaudukanus 6a30BO MaTeMaTHYECKOM MOAENH [UJIsl y4eTa BIIMSHUS
00BEMHOT0 Tra30BOTr0 TyIIeHUs. JJONOTHUTENbHOE YpaBHEHHE OalaHca.

59. BansiHMe KOHLEHTPALMK OTHETYIIAIIETO BEIIECTBA HA CKOPOCTh BHITOPAHMSL.

60. Moaudukamnuss 0a30BOM MaTEeMaTHUUYECKOWM MOJIENM IS ydeTa TYyIICHUs
pacnbUIEHHON BOJAOM. J[OTOIHUTENBHAS CUCTEMA YPABHEHUN W HAYAJIBHBIX YCIOBUHI
JUIS  ONHMCAHMS HWCHApeHHsl Karellb, OXJIXKACHUS KOHCTPYKIMH U  CKOPOCTH
BBITOpaHUs MaTepuasa. AJTOpUTM YUCIEHHOW pean3aluyd MOJIEIH.

61. OcobeHHOCTH pacnpesiesieHus] JTOKAIbHBIX MapaMeTPOB COCTOSIHUS Ta30BOil
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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 HAa OCHOBE TEOPHH CBOOOIHOU TYpOYJIECHTHOM KOHBEKTUBHOU
CTpYyH.

64. TenooOMeH MPUTTOTOIOYHOMN 30HBI C OTPAKICHUSMH.

65. ludbdepenmanbublie YpaBHEHHUSI MaTEPHAILHOTO OajaHCca Ta30BOM Cpenbin
ee KOMIIOHGHTOB, OallaHCa ONTHYECKOTO KOJMYeCTBAa JhIMa M DHEPrHUH s
MPUIIOTOJIOYHOM 30HBI IPU OTCYTCTBUM Ia3000MeHA C BHEIIHEHW atMochepoil.

66. luddepenimanpaple  ypaBHEHUS  JBWDKCHUS ~ HWKHEH  TPaHMUIIBI
MIPUIIOTOJIOYHOM 30HbI. HayabHbIe yCIoBuS.

67. MaremaTtndeckasi MOCTaHOBKAa 3aJaud O JHWHAMHUKE OIACHBIX (DaKTOpOB
mokapa B MPUIOTOJIOYHON 30HE U €€ aHATUTHYECKOE PEIICHHWE MPHU IMOCTOSHHBIX
3HAYEHUSX Pa3MEPOB U TEIJIOBOM MOIIHOCTH O4ara rOpeHuUs.

68. MaTematnyeckass TOCTAaHOBKA 3aJaud MpPU Ta3000MEHE MPHUIIOTOIOYHOTO
CJIOSl C BHEILIHEH Cpefiol U U3MEHSIOLIMMCS CO BPEMEHEM 0YaroM Imosapa.

69. bazoBas cucrema nudPpepeHIalIbHBIX YPABHEHUN B YaCTHBIX MPOU3BOJIHBIX
JUIS ONUCAHUS TypOYJIEHTHOIO HECTAl[MOHAPHOIO JIBUYKEHUS U MPOLECCOB TEIUIO- U
MaccoIlepeHoca B MHOTOKOMIIOHEHTHOM TIa30BOM CMECH C YYeTOM XUMHYECKHX
peakuuil 1 00pa3oBaHus ALIMOBOTO a3pO30JIsl.

70. Marematudeckasi MOJIeNTb 00pa30BaHusl, KOATyJISIMN U IEPEHOCa ABIMOBOTO
a’po30JIsl.

71. PagnanmoHHbI  TEIUIONEPEHOC B  HEMPO3pauyHOM cpele. YpaBHEHUE
MepeHoca TEIUIOBOTO M3IIYYEHHUs, METOABI PEUICHHS 3a/adil O MEPEHOCEe TEII0BOTO
U3ITyUYCHUSI.

72. Knaccuduxarms nuddepeHnanbHbIX MOIEIEH ToXKapa.

6.2 Illkasa oueHMBaHMs Pe3yJbTATOB IPOMEKYTOYHOM aTTeCTANIUM U
KPUTEPHUH BbICTABJICHUS OLIEHOK

dopma [Tokazarenu Kpurepuu BbICTaBIEHUS OLICHOK [Ixana
KOHTPOJIS OLICHMBAaHUSs OLICHMBAaHUS
3auer ¢ IIPABWIBHOCT | JaH IPABWIbHBIN, IIOJHBIM OTBET OTIIMYHO
OLICHKOM b U [I0JIHOTA | Ha IIOCTaBJICHHBIN BOIIPOC,
oTBETa IIOKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHUU 1o
JUCLUIUIMHE, JIOKa3aTeJIbHO

PACKpPBITBl OCHOBHBIE ITOJOKEHUSA
BOIIPOCOB; MOT'YT OBITh JIOMYIIECHBI

HEA0YCTHI, HUCTIPaBJICHHBIC
CaMOCTOATCIBHO 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 | HEeyHOBIETBOPHUTEI
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 o0ecnieyeHne JUCHUILTHHBI

7.1. JIuleH3HOHHOEe W CBOOOJAHO pacNpPoOCTPaHsieMOe TPOrpamMMHOe
ob0ecreuenue

[lepeueHp JULIEH3MOHHOTO U CBOOOIHO PACIPOCTPAHSIEMOTO MPOTPAMMHOIO
o0ecrnedeHus, B TOM YHCJIe OT€YECTBEHHOTI'O TPOU3BO/ICTRA!

1. Astra Linux Common Edition penus Open — OmnepaiuonHas cucrema
o6mero HasHauenus "Astra Linux Common Edition"; ITIO- 25B-603;

2. MoitOdpuc ObOpaszoBanue — [lonHBIA KOMIUIEKT pPEJAKTOPOB TEKCTOBBIX
JOKYMEHTOB U DJIEKTPOHHBIX TaONHIl, a TaKXe WHCTpyMEHTapui st paboThl ¢
rpaduyeckumu npesentanusamu; [10-41B-124.

7.2. TIIpodeccuonanbHblie 6a3bl JaHHBIX U HHPOPMALMOHHBIE
CIIPABOYHbIECUCTEMBI

Nudopmarmonnas cripaBounas cuctema — CepBep OpraHoB rocy1apCTBEHHON
Bnactu  Poccuiickoit  ®eaepanuu  http://poccus.pd/  (cBoOOAHBIN  JOCTYyN);
npodeccruonanbubie 0a3pl naHHbIX — [lopTan OTKpBITBIX AaHHBIX Poccuiickoit
®enepanuu  https://data.gov.ru/ (cBoOomHBIN gocTym); (enepanabHBIA MOpPTAT
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http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D1%8F.%D1%80%D1%84/

«Poccuiickoe obOpaszoBanue» http://www.edu.ru (cBoOOAHBIN HOCTYIT); CHCTEMa
oHIIMANTBHOTO  OMYOJMKOBAaHHMS  IPABOBBIX AKTOB B DJIGKTPOHHOM  BHJIC
http://publication.pravo.gov.ru/  (cBoOOmHBI  JocTym);  (emepaibHbI MOpTaT
«CoBepIIeHCTBOBAHNE TOCYaPCTBEHHOTO yIIpaBiIeHus»» https://ar.gov.ru (cBoOoIHbIH
JOCTYTI); AJIEKTPOHHAS oubnuoTeka YHUBEpPCUTETA http://elib.igps.ru
(aBTOpPHU30BaHHBIA JIOCTYN); AJIEKTPOHHO-OMOnMoTeuHass cuctema «3ObC IPR
BOOKS» http://www.iprbookshop.ru (aBropuzoBaHHbI# JOCTYII).

7.3. Jlutrepatrypa OcHOBHasl JiuTeparypa:

1. TlporHo3upoBaHue omacHbIX (akTOpoB TMoOXKapa : ydeOHOe mocoOue :
[rpud MUC] / 1O. JI. Motopsirus [u ap.] ; pea. O. M. Jlateimer ; MUC Poccun. -
CIl6. : CIIey TITIC MUYC Poccmu, 2013. - 108 c. : wmim - URL.:
http://elib.igps.ru/?&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-
1805ea3eb51f. - bubmuorp.: ¢. 107. - ISBN 978-5-906152-32-9

2. AHanu3 HapylIeHUH HOPMATHBHBIX TpeOOBaHMU B OOJACTH MOXKAPHOU
0e30MacHOCTH, MPOTHO3UPOBAHUE M SKCIEPTHOE HCCIEAOBAaHUE UX IMOCIEACTBUH :
yueOHnoe nocodbue : [rpud MUC] / H. B. Ilerpora [u np.] ; pea. 3. H. Umxukos ;
MUYC Poccun. - CII6. : CII6Y ITIC MUC Poccum, 2017. - 158 c. - URL:
http://elib.igps.ru/?28&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false.

JlonoiHMTE IbHAA JIUTEPATypAa:

1. IlporHo3upoBaHu€ ONACHBIX (PAKTOPOB IMOXKapa : [DIEKTPOHHBIN pecypc]
: Kypc nekuuii / cocT. C. A. CazoHoBa. - Boponex : BopoHexckuil rocy1apcTBEHHbIN
apXUTEKTypHO-cTpouTenbHbI yHUBepcuteT, ObC ACB, 2015. - 100 c¢. - URL:
http://www.iprbookshop.ru/55022.html.

2. Teopus ropenus u B3pbIBa : yueOHUK 11 By30B MUC Poccuu mo cmerr.
28010465 - IToxxapHas 6e3onacHocTs: [rpud MUC] / B. P. Manuunus [u 1p.] ; pen. B.
C. ApramonoB ; MUC Poccuu. - CII6. : CII6Y I'TIC MUC Poccun, 2009. - 280 c. :
puc., cxembl, Tabn. - (Knaccuueckuii yHuBepcuterckuit yueOHuk). -  URL:
http://elib.igps.ru/?7&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130.

3. JloBuukoB, Bmagumup AnekcanapoBud. [IporHo3upoBaHue OMacHBIX
dakTopoB mokapa : Jsaboparopublii mpakTukym crer. 280104.65 Iloxaphas
6e3omnacHocTh / B. A. Jlopunkos, FO. JI. Motopsirun, FO. I'. [Tapunosa ; pen. B. C.
ApramonoB ; MYUC Poccuu. - CIIO. : 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-TEXHUYECKOe o0ecreYeHue

Jlst mpoBeieHust M 00€CTIeUeHUs 3aHATHI UCTIONB3YIOTCS TOMEIICHUS, KOTOPhIE
MPEACTABISIIOT COOOM yueOHBbIE ayAUTOPUU IS TMPOBEJACHUS YUEeOHBIX 3aHSATHH,
MPEAYCMOTPEHHBIX TPOrpamMMoi OakanaBpuaTa, OCHAIlEHHbIE O0OpYJOBaHUEM U
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TEXHUYECKUMU CpEeJCTBAMU OOyYEHHs: aBTOMATH3UpPOBaHHOE pabouee MecTo
MIpEeIoIaBaTelisi, MapKkepHas J0CKa, MyJbTUMEAUUHBIN TPOEKTOP, JOKYMEHT-KaMepa,
MOCaJI0YHbIE MECTa O0YYAIOIIHNXCS.

[Tomemenuss mJis  CaMOCTOSITENBHOM  PabOTHl  OOYYArONIMXCS  OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUCHUS K cetu «l/HTepHeT» u
obecrieueHreM JOCTyNa K 3JIEKTPOHHONW HMH(POPMAIMOHHO-00pa30BaTEIBHOU Cpele
YHHUBEPCUTETA.

ABTop: Kns3zes B.H.
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