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1. et w1 32294 AUCHHUTLIMHBI

Lleau ocBOeHMS TMCHUNIHHBI:

dbopMupoBaHHE 3HAHUN M HABBIKOB I10 MPOTHO3UPOBAHUIO KPUTHUYECKUX
CUTyallui, KOTOpPbIe MOTYT BO3HHKHYTH B XOJI¢ Pa3BUTHUS MOKapa U HUCIOJIb30BAHUE
3TOU MH(pOpMaLUuU A MPOYUIAKTUKU MTOKAPOB, obecredeHust 0€30MacHOCTH JTIOACH
U JTUYHOM O€30MacHOCTH NpU TYIIEHUH TMO0XAPOB, aHAIHM3E MPUYMH U YCIOBHUU
BO3HUKHOBEHUS U Pa3BUTHSI MOKAPOB.

Ilepeyenb KoMneTeHIMHA, (POPMUPYEMBIX B IpoLecce U3YYeHHUS AU CHUTIITHHBI

KoMnerenuun

Conep:kanue

OIIK-1

Crioco0eH oCymEeCTBISTh MTPO(YECCHOHABHYIO JISATEIPHOCTh Ha 00BEKTaX
pa3auYHOrO (PYHKIIMOHAIBHOTO HAa3HAYEHHUsS, BKIIOYAs OMacHble M 0CO00
oracHble OOBEKThl B 00JACTAX KOHTPOJIbHO-HAI30PHOU JEeATEIbHOCTH,
npouIaKkTUYecKo  paboThl HW  OXpaHbl  TPyAa,  IKOJIOTUYECKOM
0€e301acHOCTH

OIIK-4

CHOC06€H YUUTBIBATH COBPCMCHHBIC TCHACHUWUN PAa3BUTUA TCEXHHUKU U
TEXHOJIOTHM B 00JIacTsIX TexHOChEepHOW O€30mMacHOCTH, OXpaHbl TPY.Ha,
H3M€pPITCJ'IBHOI>i u BBIYHCIATEIBHON TCXHHUKU, HH(bOpMaL[PIOHHLIX
TEXHOJIOTHI IpU pelIeHUH TUIOBBIX 3a/lad B 00JacTH MpodeccHoHaNbHOM
JESITEIbHOCTH, CBSI3aHHOM ¢ oOecrieuyeHrneM 0e30MaCHBIX YCIOBUI M OXPaHbI
TpyJia, MO’KapHOHN 0€30MaCHOCTH, 3aIUTON OKPYIKAIOIIECH CPEIb

I1K-2

CriocobeH Ha OCHOBE 3aKOHOB TEIUIOGU3UKA U TEPMOJUHAMUKHU
IPOTHO3UPOBATH XapaKTep U pa3Mepsl 30H BO3/ICHCTBUS ONMAcHBIX (pakTOpoB
U UX COIYTCTBYIOIIMX IIPOSIBICHUM IIpU aBapusaxX M IOXKapax B
HOMEIICHHUSAX, 3AAHUSIX, COOPYKCHHAX, HA TEXHOJIOTMYECKUX YCTAHOBKAX M
OTKPBITOM ITPOCTPAHCTBE

[IK-12

Cnoco0OeH OILIEHHBAaTh COOTBETCTBHE OOBEKTOB 3alllUThl TPEOOBaHUAM
noXKapHOW O0€30MacHOCTH, B TOM YHCJIE IO YCJOBUSAM OOECTeYeHHUs
0e30MacHOCTH JIIOJIeH, peliaTh MH)KEHEpHbIE 3a7aud MpU KBaTU(UKALUU
HapyHICHUH TpeOOBaHUH MOXKAPHOU 0€30MaCHOCTH Ha 0OBEKTAaX 3alTUThHI

3agaun JMCHUILIHHDBI:

e QopMHpPOBaHKE 3HAHUN O COBPEMEHHBIX MOAXOAAX K MPOrHO3UPOBAHUIO
omacHbIX (haKTOPOB TOXKapa MpPH PEIICHUH 33a7ad OOECHeueHus MOoKapHOH

0€30macHOCTH,

e DopMHpOBaHHE YMEHHUW CUCTEMATU3UPOBATH W AHAIU3UPOBATH JAHHBIE I10
MOKapy U U3BJIEKATh U3 HUX MHPOpPMALIHUIO, HEOOXOAUMYIO JIsl PEIICHUs BOIIPOCOB,
BO3HUKAOLIUX IPU pacClIeIOBAHUM N0XKAapa,

e (OpMUPOBAHHE HABBIKOB IPUMEHEHHUS COBPEMEHHBIX IPOTrPAMMHBIX
IPOAYKTOB B PELLICHUH 3a7a4 IPOrHO3UPOBAHMSI OMACHBIX (PaKTOPOB MOXKapa.




2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHM s U CHUILIAHBI,
COOTHECEHHBIX C IVIAHMPYEMbIMH pPe3y/JbTATAMHU OCBOCHUA 00pa30BaTeIbHOM
NporpaMmbl

I/IHZ[I/IKaTOpBI JOCTHIKCHUA KOMIICTCHIIMHN

[Tnanupyemble pe3ynbTaThl 00yUSHHUS 110 JUCIUIIIHHE

OIIK-1.1 3nanue HOpPM M TPeOOBaHMH OOIIEOTPACIEBBIX,
OTpacIIeBBIX [IPABUII, PETIIAMEHTOB, TPEOOBaHHS JIOKAIBHBIX
HOPMaTHBHBIX JOKYMEHTOB IO IOKapHOIl 0Oe30macHOCTH,

3HaeT onpezeneHue (XapaKTePUCTHKHI) Pa3TUIHBIX
BM/JIOB IOXapHBIX PUCKOB. HOpMaTUBHEIE TIOKYMEHTHI,
oTpeessIIoIIHe TIoKapHble prcku. Kakne BenYnHbI

OXpaHBl Tpyna JUIL  pelIeHWs CTaHIapTHBIX 3a7ad | BXOAAT B (GOPMYITy ONpeeIeHuUs pacuETHOM BEINYNHBI

npodecCHOHATBHON JESTeIbHOCTH Ha 00beKTax | MHAWBUAYAIBHOTO IT0KapHOTO pricka. OCHOBHBIC

Ppa3nn4HOro PYHKIMOHAIFHOTO Ha3HAYCHUS TpeOOBaHMUS K ONPEIENICHNIO TI0’KapHOH OITaCHOCTH
IIPOM3BOICTBEHHBIX 0OBEKTOB.

OIIK-1.2. 3HaHHE  OCHOB  IPOTHBOIOXKAPHOTO | 3HAET OCHOBHBIC TPEOOBAHMS K ONPEICICHUIO

HOPMHpPOBAHHUS,  CHUCTEMATH3alMHd M  KOAW(HUKALUH | HOXXapHOW OMACHOCTH MPOU3BOJCTBEHHBIX OOBEKTOB.

TpeOOBaHUH MOXKAPHOI 0€30MaCHOCTH, YCIOBUH M MOpPSIKa
UX [PUMEHEHHs, OCHOB OLCHKH COOTBETCTBHSA, OCHOB
JMIECH3UPOBAHUS JEATENBHOCTH B O0OJNACTH IIOXKapHOH
0e30IacHOCTH M ydacTHsi OpraHoB  (emepaabHOrO
TOCYJapCTBEHHOTO IOXKAPHOI'0 HaJ30pa B JIUIEH3UPOBAHUU
JPYIUX BUJIOB JESTEIBHOCTH

OIIK-1.3. CriocoOHOCTh ~ OmpeneNnsaTh Hanudue U
BO3MOJXKHOCTH MPOSIBJICHUSI ONAacHBIX (DaKTOPOB IoXKapa, B
TOM uuciie 00yCIIOBICHHBIX OCOOEHHOCTSIMH TEXHOJIOTHU H
OpraHM3alli TPOM3BOACTBA Ha OOBEKTaX pa3IUYHOTO
(YHKIMOHATIBHOTO HAa3HAYEHHsI, BKJIFOUYasl OMMaCHbIe U 0C000
OMacHble OOBEKTHI, MPOU3BECTH HE3aBUCHMYIO OIICHKY
PHUCKOB B 00J1aCTH MTOKAPHOH O€30IMaCHOCTH

YMmeer  ompenenate  HaIMYME U BO3MOXHOCTH
MIPOSIBJICHUSI OTTACHBIX ()aKTOPOB TI0XKapa,

YMeeT NpOBOIUTH OLIEHKY BIMSHUS OTAEIBHBIX CBOMCTB
roprodyell Harpy3kd Ha JUHAMHKY OIAaCHBIX (PakTOpoB

oxapa.

OIIK-1.4. Bnagenue HaBblkamMu ~opraHuzauMu W | Brageer HaBblkaMM M3Y4YEHMS JAMHAMUKH Pa3BUTHS
IDUTAHUPOBAHMS  MTOKAPHO-TIPOPIIIAKTHIECKON paboThl Ha | OmMacHBIX (PaKTOPOB MOKapa C MOMOIIBI0 COBPEMEHHBIX
00BEKTE, KOHTPOJS  BBINOJHEHHWS  3aIUIAHUPOBAHHBIX | IMPOTPAMMHBIX MIPOALYKTOB

MIPOTHUBOTIOKAPHBIX MEPOIIPHUATHIA Ha 00BEKTE

OIIK-1.5. CnocoOHOCTE OCYIIECTBIATE  (emepaibHBIN | 3HACT OCHOBHBIE TPeOOBAHMUS K OIIPEACIICHIIO

TOCYZAapCTBEHHBIN MOXKAPHBIA HA30p HA OOBEKTAX 3AIUTHI
B COBPEMEHHBIX YCIOBHAX

MOXAPHOH OMTACHOCTH ITPOU3BOICTBEHHBIX OOBEKTOB.

OIIK-4.1. 3HaHWE COBpPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJOTMA M IPOTPaMMHBIX CpEICTB, B TOM 4YHCIE
OTEYECTBEHHOI'0 INPOM3BOJCTBA MM pEIICHUs 3a1ay
npoeCCHOHAIBHOH ~ AEATENbHOCTH, CBSI3aHHOW ¢
obecrieueHreM 0O€30MacHbIX YCIOBUH M OXpaHbl TpyJa,
MOXKapHOW 0€30MacHOCTH, 3aIlIUTOI OKpYKarollel cpebl

3HaeT  COBpEMEHHBIE  TNPOTPaMMHBIE  TPOAYKTEHI,
peanu3yomue HHTETPATbHYI0 MaTeMaTHIECKYI0 MOAETh
mmo’kapa.

3HaeT MNpHUKJIAIHbIE MPOrpaMMbl Ha OCHOBE 30HHBIX
MOJienel noxapa
3HaeT NPUKIAAHbIE IPOrpaMMbl Ha OCHOBE IIOJEBBIX
MoJjiesel moxapa.

OIIK-4.2. Ymenue BBIOMpATh COBPEMEHHBIE
HU3MEPUTENBHYIO u BBIUUCIIUTENBHYIO TEXHUKY,
MH()OPMAIMOHHBIC TEXHOJIOTHH M NPOTPAMMHBIC CPEZICTBa,
cpezacTBa 0o0ecIieueHUs TTOKapHOH 0e30MacHOCTH 0OBEKTOB
Y OIOBEIIEHWS JIOJCH, B TOM YHCIE€ OTEUYECTBEHHOTO
MIPOU3BOACTBA TSt pemeHus THITOBBIX 3a1a4
npoecCHOHANBHOM IESITeIbHOCTH

YMmeer  BHIOMpaTh  COBpEMEHHBIE  IIPOTpPaMMHBIE
OPOAYKTHI, PEaNU3yIOIIMe UHTETPalbHYl0, 30HHYIO H
TIOJIEBYIO MOJIEIIH MOXKapa.

OIIK-4.3. CrocoOHOCTE MOJETHUPOBATH OPTaHN3AIIMOHHEIE,
TAKTHYECKUE, TEXHOJIIOTHYECKUE, TEXHHICCKHE MPOIIECCHI U
CHUCTEMBI C ILCJIbKO OITUMH3AILIMHN CHCTCMBbI O6eCHe‘IeHI/IH
MOXKapHOW 0€30MacHOCTH B pPaMKax MpoeCCHOHATBHON
JCATCIIBHOCTU JJIS pemeﬂnﬂ 3aaa4 nomapﬂoﬁ
0C30MacHOCTH, B TOM WYHCJIE C TIPUMCHEHUEM CPEICTB
ABTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS

Biageer HaBBIKOM MOIEIMPOBAHUS PACHpPOCTPaHEHUMN
ONacHBIX (PaKTOPOB TOXapa Ha OOBEKTE C TMOMOIIBIO
COBPEMEHHBIX ITPOrPaMMHBIX MPOLYKTOB

[TpoeKTHO-KOHCTPYKTOPCKUN TUI A€ATETLHOCTH




I/IH,Z[I/IKaTOpr JOCTHXCHHUS KOMIICTCHIINA

[Tnanupyemble pe3ynbTaThl 00y4eHHS IO TUCIUTIIINHE

[1K-2.1. 3HaHMe OCHOBHBIX CIIOCOOOB IPOrHO3MPOBAHMUS

B

30HaxX pacnojiararomumx OImacHbIC q)aKTOpBI MOXXapoB IIpU

aBapMsAx W TOXKapaX B IOMEMICHUSX,
COOPYKEHHUSIX, Ha TEXHOJIOTMYECKHX yCTAaHOBKAX
OTKPBITOM IIPOCTPAHCTRBE.

3OaHHUAX,

nu

3HaeT OCHOBHBIE CIIOCOOBI IIPOrHO3MPOBAHMS JMHAMUKN
pa3BUTHS OMACHBIX (PaKTOPOB MOXKapa B IOMEIICHHSAX,
3MaHUSX,  COOPY)XEHHMAX, Ha  TEXHOJOTMYECKHX
YCTAHOBKaX M OTKPBITOM IPOCTPAHCTBE.

[IK-2.2. YMmeHnue neiicTBOBaTh B Cilydyae BO3HHKHOBCHHU

TIOXapoB Ha 00BeKTax 3alINTHI,

IIPOTHO3UPOBATh

O00CTaHOBKY W NPWHUMATh NPABWIBHBIC DELICHUS IS

JUKBHJIAIIMU TaHHOU MpOoOJIeMBbl.

YMeeT MpOrHO3MPOBATH PA3BUTHE OMACHBIX (HaKTOPOB
oxapa

[IK-2.3. Bnanenue npaBUIbHOTO IPUMEHEHHUSI HOPMATHBHO-

MPaBOBBIX aKTOB B OOJACTH IOXapHOW 0e301macHOCTH
MNOMCUICHUAX, 3JaHUSX, COOpPYIKCHUAX,
TEXHOJIOTMYECKHX YCTAaHOBKAX M OTKPBITOM MPOCTPAHCTBE.

B

Ha

3HaeT HOPMATHBHBIE JIOKYMEHTBI, OIPEICIIAIONIHe
noXapHble pucku. Kakue BeTHMYMHBI BXOJAT B OPMYITY
OIpEJENICHNs] PacYéTHOM BEIUYMHBI MHAUBUIYAIBHOIO
noxapHoro  pucka. OcHOBHbIe  TpeOOBaHHSI K
OIIPEJEIICHUIO HOXKapHOU OIIACHOCTH
IIPOM3BOJICTBEHHBIX 0OBEKTOB.

IIpOH3BOHCTBeHHO-TeXHOHOFquCKHﬁ’HﬂIﬂeﬂTeHBHOCTH

[1K-12.1. 3nanue TpedoBaHMii NOXKapHOU
6€301acHOCTH K 00BEKTAM 3aIINTHI.

3HaeT OCHOBEI HOPMATUBHO-IIPABOBOI'0 PCTYJINPOBAHUA
B obnactu OLICHKH r[0>1<apH0171 0e30IMaCHOCTH Ppa3JINIHbIX
O6’BCKTOB, 0COOEHHOCTH OIIPEACICHUS  MMOXKAPHBIX
PUCKOB Ha  HCTUIIOBBIX O6’beKTaX, COBPEMCHHOC
TIOJIO)KEHHUE METOAUK IO OLCHKH IMOKAapPHBIX PHUCKOB Ha
00BEeKTax Ppas3IndYHOIr0 Ha3HAYCHMA.

[IK-12.2. YMeHne opraHn30BBIBaTh
IPOBENICHNE KCIIEPTU3B! 0OBEKTOB 3aILUTEL.

YMeeT mpoBOXUTH pacdeT IOXKAPHOTO pHUCKA C
HOMOIIBI0 TNPHUKIAAHBIX IIPOTPpaMM OCHOBAHHBIX Ha
30HHBIX M IMOJICBBIX MOJCIIAX MMOXKapa

TTIK-12.3. Bnamenue HaBbIKAaMH PEIICHUS
MHKEHEPHBIX 33/1a4 [0 YCTPaHEHHIO
HapyIICHHH T0)KapHOH 0€30MaCHOCTH.

BnaﬂeeT HABBIKOM CO3JaHUs TOIIOJOTHMH O6T>eKTa JJIs1
OIICHKH II0)KAPHOT0 PHCKA C IMOMOIIBIO MPHKIATHBIX
MporpaMM Ha OCHOBE IIOJICBBIX MOJECICH MoXKapa,
OIIEHKM  9BaKyallMOHHOHW  COCTaBJISIIONIEH  pacueTa
MTOXKAPHOTO PHCKA.

3. MecTo IUCHHUILINHBI B CTPYKTYPe OCHOBHOM npodeccuoHaIbLHOM
0o0pa3oBaTeJIbHOI MPOrPaMMblI

JlucuuniauHa OTHOCHTCA K 00s3aTelnbHOM dYacTh 00pa30BaTENbHON MpPOTrpamMMbl

CIICnraJInuTeTa 10 CIICOUaJIbHOCTHU

20.05.01

[Toxapnas  ©6e30MacHOCTb,

HanpasieHHOCTh (poduib) «lloxkaporyiieHuey.

4. CTpyKTypa M conepxkanue 1ucuuInHbl «[Iporuo3upoBanmne onacHbIxX
(¢axkTopoB nmoxkapa»

OO61mas Tpy10eMKOCTb JUCHUIUIMHBI COCTABIISIET 4 3aueTHBIC eAMHUIIBI 144 Jaca.

4.1 PacnpenesieHue TPya10eMKOCTH IMCUHUILJIMHBI 10 BUAAM padoT

o cemecTpam u popmamM 00y4eHuUs

JISI OUYHOM (pOpPMBI 00yUeHUSA

Bun yue6HOM paboThI

| TpyroeMKoCTh




o
3.e. yac. cemMecTpaMm
A
OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI TI0 YYCOHOMY TUTaHY 4 144 144
KonrakTHas paboTa, B TOM 4uCIIe: 56 56
AyIUTOpPHBbIE 3aHATHS 54 54
Jlexumu (JI) 20 20
[TpakTnueckue 3anstus (I13) 34 34
Cemunapckue 3austus (C3)
KoHcyabTanuu nepeja 3k3aMeHOM 2 2
CamocrositeabHas padora (CP) 52 52
B TOM YHCIIE:
IK3aMeH 36 36
JJ151 3204HOI (pOpMBbI 00yUeHH S
TpynoemMKocTb
. o
Bun yuebnoi paboThl se. e, e

5 6
OOmast TPyIOEMKOCTh AMCLUMIUIMHBI  T10 4 144 36 7
y4eOHOMY TUTaHY
KonraktHas paboTa, B TOM YHCIIE: 16 2 14
AyIUTOpPHBbIE 3aHATHS 14 2 12
Jlexuuu (JI) 4 2 2
ITpaktnueckue 3anstus (I13) 10 10
KoHcyabTanuu nepeja 3K3aMeHOM 2 2
CamocrositesbHas padora (CPC) 94 34 60
IK3aMeH 9 9




4.2. TemaTu4yeckuii MJIaH, CTPYKTYPHMPOBAHHBIN M0 TeMaM (pa3aesaMm) ¢
YKa3aHHeM OTBEJCHHOT0 HA HUX KOJIMYECTBA aKaJleMUYeCKUX 4YaCOB U BU/I0B
yueOHBbIX 3aHATHI

JJI1 OYHOH (pOPMBI 00yYeHU s

n/m

HaumeHnoBaHue pa3acjioB 1 TEM

Bcero uacos

KoaunuyectBo
JacoB 0 BUAAM
3aHATHI

Jlekuun
CemuHapckue

IpakTuyeckue/

KoncyabTanus

KonTpousb

CaMocTosiTeJIbHAA
pabota

2

o | JlabopaTopHbIe

N
)]

Tema Nel. OcHOBHBIE IIOJIOKEHHSI H
MOHSATUS TOXKAPHBIX PUCKOB, a TaKXKE
METOJIOB TPOTHO3UPOBAHUSI OMACHBIX
(dhakTopos noxapa (ODII).

AN
\S)

Tema Ne2. OcHOBHBIE TIOHATHSI H
ypaBHEHUS WHTETPaTbHOM
MaTeMaTU4eCKOM MOJeiIu IMoxapa B
IIOMEILEHUH.

16

Tema Ne3. I'azooOMeH NHOMENIEHHH H
TETUIO(PU3NIECKHE byHKIHH,
HEO0OXOIMMBIE JUTSE 3aMKHYTOT'O
OTHMCaHUs MoXKapa.

14

Tema No4, Marematuueckas
nocTta”HoBka 3amaun o nuHamuke ODII
B HAYAJIbHOM CTaJIMH MOXKApa.

12

Tema Ne5. IlpornozupoBanue O®PII
npu TYLIEHUU nokapa C
UCIOJIb30BaHUEM UHTETPATILHOTO
METO/1A.

12

Tema Ne6. OCHOBHBIE TOJOKEHUA
30HHOTO  MOJIEJIMPOBAHUS  IOXapOB.
Hucnennas peanuzauus 30HHOMN
MOJICJIH.

16

Tema Ne7. OCHOBBI
b depeHIuanbHOro (moseBoro)
METOoIa MPOTHO3UPOBAHUSA ODII.
Uucnennas  peaqmsanus  IOJIEBOMN
MO/IEJIH.

22

10

KoHncyabTanus
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1. |Tema Nel. OcHoBHEBIE TTOIOXKEHUA| 36 2 34
U TIOHSITUS TIOXKapHBIX PUCKOB, a
TaK)K€ METOJIOB MPOTHO3UPOBAHUS
OIIaCHBIX (bakTopoB noxkapa
(O®II).
Hroro 3a 5 xkypc 36 2 34
2. |Tema Ne2. OcCHOBHBIE MOHATHUSI U 4 10
ypaBHEHUS MHTErpaIbHOM
MAaTEMAaTHYECKOM MOJENIH MoKapa
B IIOMEIICHUH.
3. | Tema Ne3. I'azoo0Men 10
MOMEIIEHUH U Teroduanyeckue
GyHKIIMK, HEOOXOIUMBIE IS
3aMKHYTOI'O OITMCAHUS MOXKapa.
4. | Tema Ne4. Marematuueckast 10
MOCTAHOBKA 3a7a4Y/ O JTUHAMUKE
O®II B HauaIpbHOM CTAIUU
roxapa.
5. |Tema Neo5. IIporHo3upoBaHue 10

O®Il npu TymieHud noxkapa ¢




KoaudecTBo 4acoB no

BHJAaM 3aHATHH
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WCIIOJIb30BAaHUEM HWHTETPAJIbLHOTO
METOJIA.
6. | Tema No6. OCHOBHBIE TTOJOKEHUS 10
30HHOTO MOJEIUPOBAHUS
mokapoB. UHCIIEHHAs peanu3anus
30HHOU MOJIEH.
7. | Tema Ne7. OcHOBBI 2 6 10
muddepeHuanbHOro  (IoJieBoro)
Metosa mnporHozupoBanus O®II.
Uucnennas peanusanus IOJIEBON
MOJICITH.
Koncyabranus 2 2
JK3aMeH 9 9
Hroro 3a 6 kypc 72 2 10 60
Hroro 108 4 10 2 9 92




4.3 Copep:kaHue QMCHUIIMHBI IS 00y4arOIUXC:
04YHOM (popMBI 00yUEHUS

Tema 1. OCHOBHBIC M0J102KeHUS M NMOHATHA MOKAPHBIX PUCKOB, a TaKiKe
METOAO0B IPOrHO3UPOBAHUA ONAaCHBIX (pakTOpoB noxkapa (OPII).

Jlekuusa.  dusnueckne  BeNMMYMHBL,  xapakrepusyromume  ODII B
KOJINYECTBEHHOM oOTHOWEHUU. [IpenensHo nomycrumele 3HayeHuss O®@IL Llenu u
3ajaun  omnpejaelieHus (pacuéra) pa3IUYHBIX BHJIOB TOXKapHBIX PHUCKOB IS
paznuyHbBIX 00BEKTOB. VX KpuTHYecKHe HOpMaTUBHbIE 3HaueHud. OmnpeneneHue
(XapaKTepuCTUKa) Pa3IMYHBIX BUAOB MOXKAPHBIX pUCKOB. HopMaTUBHBIE JOKYMEHTHI,
onpejesnsolmMe MoXapHble pUCKU. Kakue BenuuuHbl BXOAAT B (opmyity
ONpENEeNeHUsT PACUYETHOM BEIMYMHBI HHIMBHUIYaJIbHOIO IIOXKAapHOTO  pHCKAa.
OcHoBHbIE TpeOOBaHUS K OINpPEAETICHUIO MOXKAPHON OMacHOCTH NMPOU3BOJICTBEHHBIX
O0OBEKTOB.

IIpakTuueckoe 3anstue. [loxxapHbIil pUCK — Me€pa BO3MOXKXHOCTH pealln3alnu
II0’KapHOU OIMACHOCTH M €€ NOCJIEACTBUM JUIs JIFOJAEH U MaTEPUAIIBHBIX LIEHHOCTEM.

CamocrositenbHast padora. HopMaTHBHO-IPaBOBOE pPEryJHpPOBAaHUE B
00JaCTH OLEHKHM TMOXApHOW OIMACHOCTU Pa3NIHYHbIX 00BEeKTOB. (coOEHHOCTH
OMpeJeNeHns] TOKAapHbIX PHUCKOB Ha HETUIOBBIX 00bekTax. COBpEeMEHHOE
MOJIO)KEHUE METOAMK IO OLEHKH IOKAPHBIX PUCKOB HA OOBEKTaX pPa3IudyHOro
Ha3HAYECHUSI.

Pexomenayemas jqiureparypa:

OcnoBHas [1-2],

JononuurenpHas [1-3].

Tema 2. QOcHOBHble TIOHATHSI W YPaBHEHHSl HHTErpajJbHOM
MaTeMAaTH4YeCKOH MO/Ie/IH M0Kapa B OMELIeHHH.

Jlekuus. VicXoqHbIe MOIOKEHNUS U OCHOBHBIE MOHATHSI MHTETPAIBHOTO METOAA
TEPMOJIMHAMHMYECKOT0 aHaiau3a mnoxkapa. CBoiicTBa ra3oo0pa3HO cpenbl B
NIOMEIIEHNH NpHU Moxkape. VMHTerpanpHbI METOJ ONMCAHUS COCTOSIHUS Ta30BOU
cpenbl MpU TOXKape B MOMELIEHUU. JlpiIMooOpa3oBaHHWE M MapaMeTphl bIMa,
00pa3oBaHHOIO TBEpAbIMU YacTULAMH. CBS3b MEXAY ONTHYECKOW IUIOTHOCTBIO
JIbIMa U JAIBHOCTBIO BUAUMOCTH. JluddepeHnnanibHbie YpaBHEHUS WHTETPaTbHOMN
MaTEMaTUYECKONM MOJENM MO0XKapa, OMMCHIBAIOIINE JIWHAMHKY OIMACHBIX (PaKTOpOB
noxkapa. HauanbHble ycnoBusi u ycnoBusi ojHo3HayHocTH. Kiaccubukanus u
CYIIHOCTh HMHTErpAJIbHBIX MAaTEeMaTUYECKUX MOJeNeld Moxapa. MareMmarudeckas
MOCTAaHOBKAa 3agayu o ImporHo3upoBanun O®II Ha OCHOBE MOJHOW CHCTEMBI
muddepeHnnanbHbIX YpaBHEHUH UHTETPATLHON MOJIEIH MOXKapa.

IIpakTnyeckoe 3ansaTHe. 1. KomndecTBeHHas OIEHKAa COCTABJISIOIINAX
MaTepuaIbHOIO W JHEpPreTHdYeckoro OanaHca Mokapa B UX OuHamuke. 2. Pacuer
JUHAMUKY MaTepHATIbHOIO M SHEPreTHYecKoro OajlaHca Mo)kapa B Iporpamme Ha
OCHOBE MHTETPpaJIbHOW MaTeMaTUYECKOW MOAENIN U 0(POPMIIEHUE OTUYETA.



Camocrositeibnasi  pabdora. CoBpeMEHHbIE MPOrpaMMHBIE  MPOAYKTHI,
peanusyronme MHTErPaAIbHYIO MaTEMaTUYECKYIO MOJIEIIb no’xkapa.
DKCHepUMEHTAIbHBIE METO/IbI OTIPEICTICHUS JMHAMUKNA ONACHBIX (DaKTOPOB TOKapa.

PexoMenayemas qurepartypa:

OcHosnas [1-2],

HononuurensHas [1-3].

Tema 3. TI'azoo0MeH mnomewmieHuii u Temwnopusnyeckue (GyHKUUH,
Heo0XoaAMMBIe Il 3aMKHYTOI'0 ONMCAHMS MOXKapa.

Jlekuus. PacrmpeneneHue OaBieHUKA 110 BBICOTE MNomelieHus. [I1ockocTh
paBHBIX JaBJICHMM M peXuMbl paboTbl npoema. Pacuer pacxoma rasa,
BbIOpachIBa€EMOro 4epe3 npoembl. Pacuer pacxopa Bo3ayXxa, MOCTYHAIOLIETO 4epes
npoemsbl. BnusHue Betpa Ha razooOMeH. OleHKa BEJIMYMHBI TEIJIOBOIO MOTOKAa B
OTpaXXICHHsI. DOMIUPHUYECKUE W IOIYSMIIMPUYECKHE METOJABl pacyera TEIUIOBOIO
NOTOKA B OTpaXkJAeHMs. MeTO bl pacyeTa CKOPOCTH BBINOPAHUS TOPIOYNX MAaTEPUAIIOB
Y CKOPOCTH TEIJIOBBIICIICHMUS.

IIpakTnyeckoe 3ansitue. 1. OLEHKA BIUSHUSA OTIEIBHBIX CBOMCTB TOprOYei
Harpy3Kd Ha JWHAaMUKY ONAcHBIX (pakTopoB moxapa. 2. M3ydeHue mnapameTpoB
€CTECTBEHHOI'0 ra3000MeHa NpH MOXKApe B HX CBSI3M MEXKIy COOOH, a Takxke C
FEOMETPUYECKHUMHU XapaKTEPUCTUKAMHU NpoeMoB. 3. Pacuer AuMHaAMUKM MoOX)apa C
NIOMOIIBIO MPOrpaMM Ha OCHOBE MHTErPAJIBHOM MATEMAaTUYECKOW MOJEIU H
odopmIIeHUE OTYETA.

CamocrositenbHass padora. QopMmyibl Ui pacyeTa CKOPOCTH JIBHIKCHHS
YXOJALIMX Ta30B U MOCTYMAKOUIETO BO3AyXa B pa3HbIX TOYKaX IIPOEeMa. 3aBUCUMOCTH
MacCOBBIX PacXOJ0B yXOASAIIMX ra30B U MOCTYNAKOUIETO BO31yXa IS IIPOEMOB IpHU
Pa3IMyYHBbIX PEeKUMAX ra3000MeHa OT F€OMETPUUECKUX XapaKTEPUCTHK 3TOr0 MpoeMa
U CpEeIHEOOBEMHBIX IapaMETPOB COCTOSHUS Ta30BOM Cpedbl B TOMEIICHUU
(TUTOTHOCTH M JaBieHus1). PainalinOHHO - KOHBEKTUBHBIM POLIECC TEIIONEPEHOCA B
ra3000pa3HOl cpejie Mpy MOoKape B NOMEIICHHH.

Pexomenayemas Jmreparypa:

OcHoBHas [1-2],

JononnurensHas [1-3].

Tema 4. MaremaTrnuyeckasi mocTaHoBKa 3agauyu 0 aAuHamMuke ODII B
HAYAJIbHOM CTAJAUU MOXKAPa.

Jlekuusa. Knaccudukauus uHTErpanpHbeIX Mojeiei moxapa. MHTerpanbHas
MaTeMaTHyeckas MOJEJb MoXkapa AJisi UCCIIEJOBAaHMs JUHAMUKHU OMAaCHBIX (aKTOPOB
nokapa M €€ 4YuCJIeHHas peanusanusa. VHrerpanpHas MaremaTuyeckass MOJECIb
HayaJIbHOM CTaJUU MOXKapa U pacdyeT KPUTUYECKOU NMPOJOJDKATEIIBHOCTH M10Kapa.

IIpakTuyeckoe 3ansite. 1. OueHka BIMSHUS  PaOOTBl  CHUCTEMBI
MEXaHUYECKON BEHTWISILIMM HA PEKHUM I'a3000MEeHa M JUHAMHKY OMACHBIX (PaKTOPOB
noxapa. 2. V3ydeHne BIMSHUSA THUIA TOPIOYEH HArpy3KH Ha AUHAMHKY MPOLIECCOB
pa3BUTH MOXKapa B NMOMELIEHUH U TEIUIOOTAAYN K IOBEPXHOCTSAM OrPaXKICHUH. 3.
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Pacdyer agunHaMuMky mo)kapa C IOMONIIBIO MPOrpaMM Ha OCHOBE HWHTETPalbHOMN
MaTEeMaTUYECKON MO/IeNi U 0OpMIICHUE OTUETA.

CamocrosTenbHas padora. Teopust noxapa u npoiecc ropeHusi. HauanbHblit
JTal Mo)Kapa B 3aKpPhITOM IIOMEIIEHWH JO IOJHOrO oOXBara IuiaMeHeM. Pacuer
BPEMEHHU 3BaKyallud U3 FOPSIEr0 NOMEIICHUS.

PexoMenayemasi iureparypa:

OcHoBHas [1-2],

JononnurensHas [1-3].

Tema 5. [IIpornosupoBanme OPII npu TymieHuHm moxkapa
HCIO0JIb30BAHMEM MHTErPAJIBLHOIO METOAA.

Jleknusi. Pacuer KpUTMYECKMX 3HAYEHUN CpPEAHUX MapaMeTpOB COCTOSIHUS
cpenpl B noMenieHnH. PacueT ko3 duienTa TerionoraomeHus Ipu onpeaeieHuu
KPUTHYECKON MPOJOJDKUTEIBHOCTH IOXapa. PeXuM IOJHOCTBIO Ppa3BUBLIETOCS
nokapa W TeMIepaTyphl, IPU 3TOM JocTUraemble. BrIOpoc miiaMeHu U3 ropsiiero
nomeneHus. Pacmpoctpanenue mnoxapa u3 nomemieHus. OCOOCHHOCTH pa3BUTHS
NoKapa B JKWIBIX 3JaHUSAX, OOIIECTBEHHBIX 3/IaHMUSX, MPOU3BOJCTBEHHBIX U
CKJIQJICKUX TTOMEILEHHSIX, CETbCKOX035IMCTBEHHBIX 00BEKTAX, HA TPAHCIIOPTE.

IIpakTueckoe 3ausitue. 1. 3yueHne BIusHMS TUIIA TOPIOYEH HArpy3KH Ha
TEeMIIepaTypHbI pexxuM moskapa. 2. OneHka BIHMSHHUS pabOThl CUCTEM OOBEMHOIO
NOXKAPOTYILIEHUsI Ha JTUHAMMKY OMACHBIX (haKTOpOB mokapa. 3. Pacuer auHamMuKu
no>kapa ¢ NOMOILBIO TPOrpaMM Ha OCHOBE MHTErPAIIBHOM MaTEMAaTHUYECKON MOJAEIIH U
odopmiieHHE OoTUeTA.

CamocrositenbHast padora. liccienoBaHue TeMmepaTypHOro peXuMa B
BEPXHEW 30HE IOMEIIEHUs INpPHU JIOKAIBHOM Ioxape. lccnenoBaHnne nvHAMUKH
JNBWKECHUSA TpaHULBl 3aIbIMIICHHOM 30HBI IIpU JIOKAIBHOM IOXKape. Bimsanue
pacrojoKeHUs] roproYeil Harpy3kd Ha JUHAMHUKY OIACHBIX (AKTOpPOB MoXKapa U
razooomeH nomenieHus. ONTUMU3ALKS OTHE3AIUThl CTPOUTENBHBIX KOHCTPYKIHM ¢
Y4ETOM IapamMeTPOB PEAIBHOTO NOXKapa.

Pexomenayemas Jmreparypa:

OcHoBHas [1-2],

JononnurensHas [1-3].

Tema 6. OcHOBHBbIC IOJIOKEHHMS] 30HHOI0O MOJACJIMPOBAHHUS IO0KAPOB.
Yuc/ieHHas peajn3anus 30HHOW MOJEJIH.

Jleknusi. OcoOEHHOCTH pacrpe/iefieHUs JOKAIbHBIX MMapaMeTpPOB COCTOSIHUS
ra3oBOM cpebl BHYTPU MOMEIICHHS B HAYAJIBHOW CTaIMM TOXKapa M MPH JIOKAJIbHBIX
nokapax. PazneneHue npocTpaHCTBa BHYTpPM IIokapa Ha 30HbL. OnpeneneHue
ITIOTOKOB MAacChbl U SHEPIrUM U3 KOHBEKTUBHOU KOJIOHKH B IPUIIOTOJIOYHBIN CIIOW Ha
OCHOBE TEOPUU CBOOOTHOI TypOyJICHTHOMN KOHBEKTUBHOM CTpYH.
Juddepenunanbible ypaBHEHHsS MaTepUANbHOrO OanaHca ra3oBOM cpeibl U ee
KOMIIOHEHTOB, OajlaHCa ONTHUYECKOr0 KOJIMYECTBAa JbIMa W SHEPIHUHM A
IPUNOTOJIOYHOM 30HBI MNPU OTCYTCTBMM Tra3000MeHa C BHEIIHEH aTtMocgepoil.
Huddepenunanbiple ypaBHEHUS [BMXKEHHMS HUKHEH TIpaHULbl MPUIOTOIOYHOM
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30Hbl. HavanbHble ycioBus. MaTemaTuyeckas MOCTaHOBKA 3a/1ayd MPU raz000MeHe
IPUTOJIOYHOTO CJIOSl C BHEUIHEH CpPeAod M H3MEHSIOIMMCA CO BPEMEHEM OYaroM
no’xapa.

IIpakTuyeckoe 3anaTme. 1. MaremaTmyeckas NOCTAaHOBKA 3aJlaud IIPHU
ra3000MeHe NPUTOJOYHOIO CJIOS C BHEIIHEH cpenoil. 2. 30HHasg MaTeMaTU4yecKas
MOJIESIb HAYAJIBHOM CTAMM IOXapa B NmoMeleHuu. 3. Pacuer mokapHOTO pHCKa C
ITOMOIIBIO NPUKJIAJHBIX ITPOTPAMM Ha OCHOBE 30HHBIX MOJEJIEN MOKapa.

CamocrosiTeibHasgs padora. Maremarndyeckass @OCTaHOBKA 3aJadyd O
JUHAMUKE ONAacHBIX (haKTOPOB MOXKapa B MPHUIIOTOJOYHOM 30HE U €€ aHATUTHYECKOE
pelieHre MpU TOCTOSHHBIX 3HAYEHHUSIX Pa3MEpOB M TEIJIOBOW MOIIHOCTH oOyara
rOpEHHUs. VYCIIOBHS BO3HMKHOBEHHMS B3PBIBOOIMACHBIX CMECEH, XapaKTEePHUCTUKH
00BEMHOI0 B3pbIBa, MOIIHOCTH B3pbiBa (pacueTHbie mapameTpbl). CI0XHOCTbH
YUCJIEHHON peanu3alMy MOJHOM 30HHOM MAaTeMaTUYeCKOW MOAENu. AJTOpUTM
yuciaeHHoro pemeHust 3agauun Ha [IOBM. CtpykTypa mporpaMMbl M €€ 3aIlyckK.
JleficTBUS MTPU BOZHUKHOBEHUH OIITMOOK.

Pexomenayemas Jureparypa:

OcHoBHnas [1-2],

JononuurensHas [1-3].

Tema 7. OcHoBbl jaup@epeHuHATBHOIO  (IOJEBOr0)  MeTOAA
nporHo3uposanus OPIL. YUuciienHas peajn3auus 1noJieBoil MoJesH.

Jleknus. CynHocTh auddepeHInaibHoro MeToa, ero HHMOPMATUBHOCTh U
o0jacTh NPAKTHUUECKOrO HcCMonb3oBaHus. (COBPEMEHHOE COCTOSIHHE BOIPOCA.
Yucnennas peanusanus nuddepeHnuanbHON MaTeMaTHYECKON MOEIH.

baszoBas cucrema auddepeHunanbHbBIX YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX
JUIS ONUCAHUs TYpOYJIEHTHOIO HECTAIlMOHAPHOI'O JIBUXKEHUS U MPOLECCOB TEIUIO- U
MacCOIEpEHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XUMHUYECKHUX
peakuuii u  oOpa3oBaHHs JABIMOBOrO  a3po3ois. TypOyneHTHass BS3KOCTb,
TEIJIONPOBOAHOCTE U I Py3uss. AnreOpamueckas Mozenb TypOyiaeHTHocTH. K-g
MojieNb TypOyaeHTHOCTU. [ paHrYHbIe YCIOBUS AJId MapaMeTpoB TypOyJIEHTHOCTH Ha
orpaxacHusXx.  MopenupoBanue — npoueccoB  ropeHusa.  OIHOCTyIeH4YaTas
HeoOpaTtuMas OpyTTO-peakiusi MeXay TOPIOYMM U OKUCIUTENeM. J[ByxcTyneHdaras
peakuusi 1 oOpazoBaHue caku. MaremaTuueckas MOZIeNib 00pa30BaHMsl, KOAryJIsIUU
U TepeHoca AbIMOBOro a’po3oiid. Ilornomienue, paccenuBanue U ociadiieHUE CBETa B
aspo3osnie. PagmanMOHHBIA TEIUIONEPEHOC B HEMNPO3PAYHOM Cpele. YpaBHEHUE
IIEPEHOCa TEIJIOBOTO M3JIy4YEHUsS, METOJbl PEUICHU 3aJa4M O IEPEHOCE TEIUIOBOTO
U3Ty4YEHUS] — OTOKOBBIN, MU ()y3MOHHBIN, TUCKPETHBIN U cTaTUCTHYecKui (MoHTe-
Kapno). I'pannuHble 1 HayajabHBIE YCIOBUS HA OrPAKJAIOIIMX MMOBEPXHOCTSIX M HA
IIOBEPXHOCTH TOPIOYErO. YCIOBHS B CEYEHHUSAX INPOEMOB M B NMPWIETAOLIEN K HUM
BHEIIHEW oOsactu mpoctpanctBa. Kiaccudukanus auddepeHimaibHbIX MoAeeH
noxkapa.

IpakTuyeckue 3ansaTusA. 1. Co3gaHue TOMOJOTUM OOBEKTA ISl OLIEHKHU
II0’KAPHOTO PUCKA € MOMOIIBIO IPUKJIAJHBIX IIPOIPaMM Ha OCHOBE ITOJIEBBIX MOJEIIEH
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noxapa. 2. Co3JaHue U pacyeT 3BAKyallMOHHOM COCTABJISIONICH pacyera MoKapHOTo
pHUCKa.

3. luddepenmnuanpuas (moysesas) MaTeMaTudeckasi MOJIENb MOXKapa B 3AaHUM.

4. Pacuer mokapHOr0 pUCKa C MOMOIIbI0 MPUKIATHBIX MPOTPaMM Ha OCHOBE

MOJIEBBIX MOJIEIIEN MOXKapa.

CamocrositenbHass padora: CylHOCTh METOAAa, €ro MH()OPMATUBHOCTH H
00J1aCTh MPAaKTUYECKOr0 HCIOJIb30BaHMs, 0a30ByI0 cuctemy auddepeHnnanbHbIX
YpaBHEHHH B  YaCTHBIX MPOU3BOAHBIX  JIJII  ONHUCAHUS  TYpOYJIEHTHOTO
HECTAllMOHAPHOI'O JBM)KEHHS U MPOLECCOB TEIJIO- U MAcCOOOMEHaA, alNreOpanyecKyro
MOJieJb TypOYyJIEHTHOCTH.

Pexomenayemas jiureparypa:

OcnoBHas [1-2],

JononuurenpHas [1-3].

3a04HOM (pOpPMBI 00y4eHUs

Tema 1. OCHOBHBIC M0J102KeHUS M NMOHATHA MOKAPHBIX PHCKOB, a TaKiKe
METOAO0B IPOrHO3UPOBAHUSA ONAaCHBIX (pakTOpoB noxkapa (ODII).

Jlekuusa.  dusnueckne  BeNMMYMHBL,  xapakrepusyromume — O®DII B
KOJINYECTBEHHOM oOTHOWEHuU. [IpenensHo nomycrtumele 3HadeHuss O®@IL Llenu u
3ajaun  omnpejaesieHus (pacuéra) pa3IUYHBIX BHJIOB TOXKapHBIX PHUCKOB IS
paznuyHbBIX 00BEKTOB. VX KpuTHYecKre HOpMaTUBHbIE 3HaueHud. OmnpeneneHue
(XapakTepuCTHKAa) pa3IUYHBIX BUJIOB MOKAPHBIX pUCKOB. HopMaTuBHbBIE TOKYMEHTHI,
ompenensionme MnoxapHsle pucku. Kakue BenuuuHBI BXOASAT B GOpMyIy
ONpENEICHUs] pPacu€THOM BEIWYMHBI UHIAMBUAYAJIbHOIO II0OKApHOTO  PHCKA.
OcHoBHbIE TpeOOBaHUS K OINpPEAETICHUIO MOXKAPHON OMacHOCTH NMPOU3BOJICTBEHHBIX
O0OBEKTOB.

CamocrosiTeibHaas padora. HopMaruBHO-IpaBOBOE pEryJMpOBAHUE B
o0JacTl OLIEHKH TOKapHOM OMacHOCTU pa3NUYHbIX OO0BEKTOB. (OcoOeHHOCTH
ONpENEeNeHUs] TOKAPHBIX PHUCKOB HA HETUIOBBIX 00bekTax. COBpEMEHHOE
MOJIO)KEHUE METOAMK [0 OLEHKH IO0KAPHBIX PUCKOB HA OOBEKTaX pPa3IM4yHOro
Ha3HaueHus. [lokapHpIi pPUCK — Mepa BO3MOXHOCTM pPEaIU3alMUU  I0KapHOU
OITACHOCTH U €€ MOCJIEICTBUM JJIA JIFOJIEN M MaTepUaIbHBIX [IEHHOCTEM.

Pexomenayemas jureparypa:

OcHoBHas [1-2],

JlononuurensHas [1-3].

Tema 2. QOcHOBHble TIOHATHSI W YPAaBHEHHS] HHTErpaJbHOM
MaTeMAaTH4YeCKOH MO/Ie/IH M0Kapa B OMELeHHH.

IIpakTuyeckoe 3anaTHe. |. KomnuecTBeHHass OLEHKAa COCTABJISIOLIUX
MaTEepPUAIIBHOTO W JHEPTreTUYECKOro OanaHca moxkapa B mX auHamuke. 2. Pacuer
JUHAMHUKY MaTE€pUaIbHOIO W SHEPreTHUYecKoro OajlaHca Mmo)kapa B mporpamMme Ha
OCHOBE MHTETPaIbHON MaTeMaTUYeCKON MOJIeu U 0(pOPMIICHUE OTUETA.
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CamocrosiTesibHasa padora. VcxoaHble TONOKEHUS U OCHOBHBIE MOHSTHUS
UHTErPaJbHOTO METOJa TEPMOJMHAMUYECKOro aHanu3a noxkapa. CBolicTsa
ra3oo00pa3HoOi cpeqpl B MOMEIICHUU TpH Tokape. VMHTerpanbHbIi METOJT ONUCAHUS
COCTOSIHUSI Ta30BOM cpeipl MpH Mokape B momenieHuH. JIpiMooOpa3oBaHHe U
napaMeTpsl JbiMa, 00pa30BaHHOTO TBEPAbIMU YacTHIIaMH. CBS3b MEXKIY ONTHYECKON
IJIOTHOCTBIO JIbIMA U JAJbHOCTBIO BUIUMOCTH.

Huddepenunanbuple ypaBHEHUS HHTETPaIbHOM MaTEMaTUYECKOM MOJIEIn
MOKapa, OIKCHIBAIOIIKME JWHAMHUKY OINAacHbIX (hakTopoB mnoxapa. HauanbHbie
yCIOBUSI M YCIOBUSL ofHO3HauHOcTU. Kiaccudukanus M CyIIHOCTh MHTErpalibHbIX
MaTeMaTH4YeCKUX MOJeNIed mnoxkapa. Maremarndeckas NOCTaHOBKA 3aJadyd o
nporHo3upoBanun O®DII Ha ocHOBe moNHON cucTembl AuddepeHIrnaIbHbIX
YPaBHEHHUI MHTErPAIIBHON MOJIENN MOXKapa.

CoBpeMeHHbIE TMPOrPAMMHBIE MPOAYKTHI, PEATU3YIOIIME HHTETPAJIbHYIO
MaTEMaTUYECKYI0 MOJENb I0Kapa. OKCHEPUMEHTAIBHBIE METOABl OIpPENEICHUS
JUHAMMKH OTMACHBIX (PaKTOPOB MOXKapa.

Pexomenayemas Jureparypa:

OcHoBHnas [1-2],

JononuurensHas [1-3].

Tema 3. TI'azoo0MeH mnomewmieHuii u Temwnopusnyeckue (GyHKUUH,
Heo0XoAuMBbIE )i 3aMKHYTOI0 ONMCAHMS MOXKapa.

CamocrositesibHast  padora. PacnpeneneHwe  OaBiI€HM 1O BBICOTE
nomenieHus. [1710ckocTh paBHBIX NaBJICHUM W peXUMBI paboThl mpoema. Pacuer
pacxoja rasa, BblOpachlBaeMOro uepe3 ImpoeMbl. Pacuer pacxoma Bo3dyxa,
MOCTYIAIOIIET0 Yepe3 mpoeMbl. BiausiHue Berpa Ha razooomeH. OlieHKa BETUYHHBI
TEIJIOBOIO TMOTOKAa B OTPAXIEHHUS. DMIUPUYECKUE WU TMOTYIMIUPUUYECKHE METO]IbI
pacuera TEmjIoOBOTrO MOTOKA B OrpaxieHus. MeToasl pacyeTa CKOPOCTH BBITOpaHUs
FOpIOYMX MaTepUaloB M CKOPOCTH TeIuloBblaeneHus. DopMynbl [Js pacyera
CKOPOCTH JIBU>KEHUS YXOASIIUX Ta30B U MOCTYMAIOIIETO BO3yXa B Pa3HbIX TOUKAX
npoema. 3aBUCHUMOCTH MAaCCOBBIX PAaCXOJOB YXOJSIIMX Ta30B M IMOCTYHAIOIIEro
BO3/yXa JUIsl TIPOEMOB MPHU PA3IMUYHBIX PEKUMAX ra3000MEHa OT NeOMETPUUYECKUX
XapaKTePUCTHUK ITOrO MPOEMa U CPeIHEOOBEMHBIX MapaMeTPOB COCTOSIHUSI Ta30BOM
cpeabl B TmoMelieHuu (TJIOTHOCTH U JaBlieHUs). PanualiMoHHO - KOHBEKTHBHBIM
IpolLiece TEIJIoNnepeHoca B ra3000pa3Hoil cpejie MpH Moxape B MOMEILIEHUH.

Pexomenayemas jqiureparypa:

OcnoBHas [1-2],

JononuurenpHas [1-3].

Tema 4. MaremaTnueckass NMOCTaHOBKa 3amgaun o auHamuke ODII B
HAYAJIbHOM CTAJUU IOXKapa.

CamocrosiTeibHass paGora. Krnaccudukamusi HWHTETpalbHBIX — MOJeNen
noxapa. HHrerpasbHas MareMaTHdeckas MOJEIb MoXkapa sl HCCIEHOBAHUS
JUHAMHUKH OTMACHBIX (DaKTOPOB MOKapa U €€ YMCIeHHas peanusanus. MHTerpanbHas
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MaTeMaTH4ecKass MOJENIb HAYaJIbHOW CTaJUM TMOKapa W pPacyeT KPUTUYECKOU
IIPOJOJKUTEIBHOCTH T0XKapa.

Teopus moxapa u mpouecc ropeHus. HauanbHpli 3Tan noxkapa B 3aKpbITOM
MIOMEIICHUHA JI0 IIOJHOIO OXBaTa IUlaMeHeM. Pacyer BpemMeHHM »3BaKyaluuu W3
rOpSIIErO MOMEIICHUS.

PexoMenayemasi iureparypa:

OcHoBHas [1-2],

JononnurensHas [1-3].

Tema 5. [IIpornosupoBanme OPII npu TymieHuHm moxkapa
HCIO0JIb30BAHHEM HHTErPaJbHOr0 METOAA.

CamocrositenbHast paldora. PacyeT KpUTHYECKMX 3HAYEHHH CpPEIHUX
napaMeTpoB  COCTOSIHUS  cpeapl B nomemleHud. Pacuer  koadduumenra
TEILIONOTJIOICHUS IIPU OINPEAEICHUA KPUTHUYECKON MPOJOJLKUTEIBHOCTH I10XKapa.
PexxuM MOIHOCTBIO pa3BUBILIErOCS IOXKapa U TEMIIEPATYPbL, IIPU ITOM JOCTUTAEMBIE.
Beibpoc mnnmameHu W3 ropsuiero mnomemieHusa. PacnpocTpaHeHue moxapa U3
nomeneHusi. OCOOCHHOCTH pa3BUTHUS TOXKapa B JKWIBIX 3JaHMSIX, OOIIECTBEHHBIX
31aHMAX, MPOU3BOACTBEHHBIX M CKJIAJACKHX ITOMEIICHHSX, CEIbCKOXO3SMCTBEHHBIX
o0BeKTax, Ha TpaHcnopre. MccnenoBanue TeMIEpaTypHOro pekUMa B BEpXHEH 30HE
IIOMELIEHHUs TP JIOKAJIBHOM ToKape. MccnenoBanne qJUHAMHUKN IBUKEHUS TPAHULBI
3aJbIMJICHHOW 30HBI IPHU JIOKAIBHOM IIOKape. BiMsHHUE pacrionoXeHHus roproyeu
Harpy3kd Ha JUHAMUKY OMNAacHbIX (AKTOPOB MOXkapa MW Ta3000MEH MOMEIIECHHUS.
OnTuMu3anust OTHE3aIUMTHl CTPOUTEIBHBIX KOHCTPYKLHUH C y4E€TOM IIapaMeTpOB
peanbHOro MnoXxapa.

PexoMenayemasi iureparypa:
OcHoBHas [1-2],
JononuurensHas [1-3].

Tema 6. OcHOBHBIC I0JIOKEHHMS] 30HHOI0O MOJACIMPOBAHMS II0KAPOB.
YucsieHHas peaju3alnus 30HHOM MOJE/IH.

CamocrositenbHass padora. OCOOCHHOCTH paclpeiesieHus JOKaJIbHBIX
NapaMeTpPOB COCTOSHMUS Ta30BOM CpeApl BHYTPU IMOMEIICHHMS B HAa4yaJlbHOM CTaIHUU
noxkapa ¥ IpH JIOKaJIbHBIX MOXKapax. Pasgenenue npocTtpaHCTBa BHYTPH MOXKapa Ha
30Hbl. OmpeneneHne MOTOKOB MAacChbl M DHEPIUM M3 KOHBEKTMBHOW KOJIOHKH B
MPUIIOTOJIOYHBIN CJIOM Ha OCHOBE TEOPHH CBOOOJHOU TYpPOYJICHTHOM KOHBEKTHBHOM
ctpyu. Jduddepennmanbupie ypaBHEHUS MaTEpHAIBHOTO OallaHca Ta30BOM Cpelbl U
ee KOMIIOHEHTOB, OajaHca ONTHUYECKOTO KOJIMYECTBAa JbIMa M DHHEPrUd s
IOPUIIOTOJIOYHOM 30HBI NPU OTCYTCTBUU Ta3000MeHAa ¢ BHELIHEH aTMochepoil.
Hubdepennnanpuple ypaBHEHUS JBWKCHHS HIDKHEH TPaHUIBI MPHUIOTOIOYHOM
30Hbl. HavanbHble ycinoBus. MaTemaTuyeckas IMOCTAaHOBKA 3a/1ayd MPU razo00MeHe
IIPUTOJIOYHOTO CJIOA C BHEIIHEHW CPEeNOW M M3MEHSIOIIHMMCS CO BPEMEHEM 0YaroM
nokapa. MaremaTudeckass NMOCTAaHOBKA 3aJayd O JMHAMHKE OIACHBIX (PAKTOPOB
nokapa B IPUITOTOJIOYHOM 30HE M €€ AHAIUTHUYECKOE PELICHUE INPU MOCTOSHHBIX
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3HAQYEHUSAX Pa3MEPOB M TEIUIOBOM MOIIMHOCTH O4ara TOpPEHHs. VYCIOBHS
BO3HMKHOBEHHUSI B3PBIBOOIACHBIX CMECEH, XapakTEePUCTHUKU OOBEMHOTO B3pPHIBA,
MOIIHOCTh B3pbIBa (pacueTHble mapameTpbl). CI0KHOCTh YHCICHHOW pealn3aluu
MIOJIHOM 30HHOM MAaT€MaTH4e€CKOW MOAEIU. AJITOPUTM YHCIICHHOTO PELICHUS 3a1ayu
Ha [IDBM. Crpykrypa nmporpamMmbl U ee 3amyck. JIeHcTBHUS MpH BO3HUKHOBEHUU
OIIHOOK.

Pexomenayemas Jimreparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

Tema 7. OcHoBbl auddepeHunaibHOro  (MoJeBOro)  MeToAa
nporvo3upoBanusi OP@II. YucienHas peanusanus mojaeBoii MoaesIn.

Jlekuusa. CymHocTts nuddepeHnanibHOro MeToa, ero HHHOPMAaTUBHOCTh U
o0jacTb NPAKTHUUECKOro Hcmonib3oBaHus. (COBpEMEHHOE COCTOSIHHE BOIPOCA.
Uucnennas peanuzanus nudQepeHnruaibHOi MaTeMaTUdeCKOH MOJICIIH.

baszoBas cucrema auddepeHunanbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX
I OMUCAHUs TypOYJIEHTHOTO HECTAI[MOHAPHOIO JIBHKEHUS U MPOLECCOB TEIUIO- U
MacCOIEpeHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XUMHUYECKUX
peakuuii W  00pa3oBaHMS JIBIMOBOrO  a’po30is. TypOylieHTHas  BSA3KOCTb,
TEIJIONPOBOAHOCT, U IudPy3us. AnreOpamdeckas Mojenb TypOyiaeHTHoctH. K-g
MoJienb TYpOyIeHTHOCTH. [ paHuYHbIE YCIIOBUS ISl HapaMeTpoB TypOyJIEHTHOCTH Ha
orpaxaeHusXx.  MopenupoBanue — npoueccoB — ropeHusa.  OIHOCTyINeH4YaTas
HeoOpaTuMas OpyTTO-peakiusi MeXAy TOPIOYMM U OKUCIHUTENeM. J[ByxcTyneHuaras
peakuusi 1 0OpazoBaHue caku. MaremaTuueckasi MOZelib 00pa30BaHUsl, KOATryJIsIHH
U MepeHoca AbIMOBOTO a’3po3oiis. [lornonienue, paccenBanue U ocnadIeHUE CBETA B
a’pososie. PanvanmoHHBIM TENIONEPEHOC B HENPO3pAayHOM CpeAe. YPaBHEHHE
NepPEeHoca TEIIOBOr0 M3JIyYEHHs, METObl PEIICHUs 3a/1adyd O NEPEHOCE TEIMIOBOIrO
U3ITyYEeHHs] — TOTOKOBBIN, TU(DPY3nOHHBINA, TUCKPETHBIN U cTaTucTHYecKui (MoHTe-
Kapno). I'pannunble 1 HayaldbHbIE YCIOBUSA HA OrPAXKJAOLIMX MOBEPXHOCTSIX M HA
MOBEPXHOCTU TOPIOYEro. YCIOBUS B CEUEHHSX MPOEMOB U B MpPHUIIETAIOLIEH K HUM
BHEIIHEW obOsactu mpocTtpaHcTBa. Knaccudukamus auddepeHnnanbHblX MOJenen
10Kapa.

IpakTnueckue 3ansitusa. 1. Co3maHue TOMONOTMU OOBEKTa JUIS OIEHKH
MI0’KAPHOT0 PUCKA € MMOMOIIBIO IPUKIAJHBIX IPOrPaMM Ha OCHOBE IOJIEBBIX MOJEIIEH
noxkapa. 2. Co3gaHue U pacyeT 3BaKyallMOHHOW COCTABIISIOLIEH pacyeTa IMokKapHOIro
pucka. 3. JImdpdepennumanpHas (ToyieBas) MaTeMaTHYecKas MOJEIb IoXKapa B
3n1aHnn.4. Pacuer mokapHOro pucka ¢ MoMOMIbIO MPUKIAIHBIX IPOrPaMM Ha OCHOBE
MOJIEBBIX MOJIEIICH MoXKapa.

CamocrositenbHass padora. CynHocTh MeToAa, €ro MH()OPMATUBHOCTh U
00J1aCTh MPAKTUYECKOTO HCIMOJIb30BaHUs, 0a30ByI0 cuctemy auddepeHnnanbHbIX
YpaBHEHUH B  YaCTHBIX  MPOMU3BOAHBIX I  ONUCAaHUA  TypOyJIEHTHOIO
HECTAlMOHAPHOI'O JABM)KEHUS U MPOLECCOB TEIJIO- U MacCCOOOMEHa, alNreOpanyeckyro
Mozenb TypOyseHTHocTH. ba3zoBas cucrema nud@epeHIuanbHbIX ypaBHEHUH B
YACTHBIX MPOU3BOAHBIX JUIsI OMUCAHUSI TypOYJEHTHOIO HECTALlMOHAPHOIO JABM)KEHUS
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U TIPOLIECCOB TEIUIO- U MACCOINEPEHOCa B MHOTOKOMIIOHEHTHOW Tra30BOM CMECH C
y4eTOM XMMHMUYECKHUX peakuuil U oOpa3oBaHHs JbIMOBOTO a’posons. TypOyneHTHas
BA3KOCTh,  TEIUIONPOBOAHOCTh u  Auddy3us.  AnreOpamdeckas  MOJEIb
TypOyneHTHocTH. K-¢ Mogens TypOyneHTHOCTH. ['paHuuHbIE YyCIIOBUSA  JUIS
napamMeTpoB TYypOYyJIEHTHOCTM Ha OrpaxkIeHusx. MojenupoBaHue MpoLEecCcoB
ropenusi. OpHocTyneHyarass HeoOpaTumasi OpyTTO-peakuus MEXIy TOpIOYUM U
OoKHuCHUTeNeM. J[ByXcTyneHuaTas peakius W oOpa3oBaHHe caxu. MartemaTuueckas
MOJieNIb 00pa30BaHus, KOAryJsiluu U MepeHoca AbIMOBOro a’pososs. [lormomienue,
pacceMBaHMe W OcialbJeHUE CBeTa B a’po3oiie. PaaualiMoHHBINA TEIJIONEPEHOC B
HEIIPO3payHON cpefe. YpaBHEHHME IIEpeHOCa TEIUIOBOIO M3JIyYEeHHsS, METO/BI
pelIeHUs 3ajaul O MEePeHOCe TeIIOBOT0 M3JTyUYeHUsl — MOTOKOBBIM, Au((dy3nOHHBIH,
nucKpeTHbI U ctatuctuueckuii (Monte-Kapio). ['paHuyHble 1 HayanbHbBIE YCIOBHS
Ha OIPAXKJIAIONINX IOBEPXHOCTIX U HA IOBEPXHOCTH FOPIOYETO. Y CIIOBUSI B CEUYECHUSIX
OpOEMOB M B MpUJErarouied K HUM BHEIIHEH 00JacTh MpOCTPaHCTBA.
Knaccudukanuusa nuddepeHumranbHbIx Moenel noxapa.

Pexomenayemas qureparypa:

OcHoBHas [1-2],

JononnurensbHad [1-3].

5. MeToanuyeckue peKOMEHAAMU MO0 OPraHU3aIluU U3YYeHU s JUCIHUILTHHbI

[Ipu peanuzanuu MNporpaMMbl JUCHUIUIMHBI UCHOJB3YIOTCS JIEKUUOHHBIE U
NPaKTHYECKUE 3aHATUSA

OO1uMu 1eNIMU 3aHATUN SBISIOTCS:
0000111eHHEe, cCUCTEMAaTU3allMsl, YIiayOJIeHue, 3aKperuieHHe TEOPETUYECKUX 3HAHUMI 10
KOHKPETHBIM TeMaM JTUCIUIUINHEI;
dbopMHpOBaHHE YMEHUN MPUMEHATH MOJYYEHHbIE 3HaHUS Ha MPAKTUKE, peanu3anus
€/IMHCTBA MHTEIJIEKTYaIbHOW U MPAKTUYECKOU JeATEIbHOCTH;

BbIpa0OTKAa TpPH PEHIEHUH TMOCTaBJIEHHBIX 3aJad MNpPOPECCHOHAIBHO 3HAYUMBIX
KauyecTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOpPYECKOMU
WHUIAATUBBI.

[ensiMu NeKUUU SABIISIOTCS:

- IaThb  CHUCTEMATH3MpPOBaHHBbICE HAy4Hble 3HAaHUSA 1O  JUCIHIUIMHE,
aKLEHTUPOBAB BHUMaHUE Ha HAMOOJIEe CII0KHBIX BOIPOCAX;

- CTUMYJIMPOBATh aKTUBHYIO MMO3HABATENIbHYIO JEATEIbHOCTh 00YyYarolInXCs,
CIocoOCTBOBATh (POPMHUPOBAHUIO UX TBOPUYECKOTO MBIIILICHHUS.

B Xxome mpakTHyecKMX 3aHITHM oOOecnedYrBaeTcsi MpoLecC aKTHUBHOIO
B3aMMOJICUCTBHS 00yYaroUIMXcsl ¢ MpernojiaBaresieM; MpuoopeTaroTcsl MpaKTUYeCKue
HaBbIKM W yMeHMs. llenb MpakTUYeCKUX W CEMUHAPCKUX 3aHATUN: yriayOuTh u
3aKpENUTh 3HAaHUSA, MOJyYEHHbIE Ha JIEKUUHU, (POPMUPOBAHUE HABBIKOB padOTHI C
uHpopMalMell W HUCIHOJIb30BaHUS 3HAHUM M pelIeHUs MPAaKTUYECKUX 3ajady;
BBITIOJIHEHUE TECTOBBIX 3a/IaHUU I10 MPOBEPKE MOJYYECHHBIX 3HAHUN U YMECHUMU.

CamocTtosiTenbHast paboTa oOydaroluxcsi HampaBiieHa Ha YyriyOJleHue u
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3aKpCIINICHHUC 3HaHHﬁ, IMOJIYUYCHHBIX Ha JICKOUAX W APYIHX 3aHATHAX, BI)Ipa6OTKy
HAaBBIKOB CaMOCTOATCIBHOI'O aKTHMBHOI'O HpI/IO6p€TeHI/I${ HOBBIX, JOIIOJHHUTCIBHBIX
3HaHHfI, IIOATIOTOBKY K IIPCACTOAIINUM 3aHATUAM.

6. OIIeHO‘leIe MaTEepHUaJIbl MO ITUCHUIIJIMHE

Texyuuit KOHTPOJIb YCIIEBAEMOCTH O0OECIIEUNBAET OIICHUBAHUE XOAa OCBOCHUS
JTUCIUIUTAHBI, TPOBOJAUTCS B COOTBETCTBUU C COACPKAHUEM JUCIUIUIMHBI IO BUAAM
3aHATHI B (hOpMe OIpoca/I0KIa0B/pellieHns 3a1a4/ TeCTUPOBAHUSL.

[IpoMexyTouHas arTecTanusi 0OeCIieYnBaeT OIICHUBAHHME MPOMEXKYTOUYHBIX U
OKOHYATEeNIbHBIX DPE3yJbTaTOB OOyYeHHUS MO AUCHUILUIMHE, MPOBOAUTCS B (opme
HK3aMeHa.

6.1. IIpuMepHbIe OlICHOYHbIE MATEPHAJIbI:

6.1.1. Texymero KOHTpOJIA

TunoBble BONpoOCHI IJIA Onpoca:

KaxkossI nenu nporunosuposanus ODII?

Jaiite onpenenenue noxapy n O®II;

OxapakTepu3yiiTe noxapHblid (paKTop - miIaMsi U UCKpPbIL;

OxapakrtepusyiiTe  nmoxapHblii  (akTOp - TOBBIIICHHAs TeMIlepaTypa

OKPY’KarOIIEU CPEBI;

Oxapakrepu3yite MokapHblid (PakTOp - TOKCUYHOCTh HPOAYKTOB T'OPEHUS U

TEPMHUYECKOTO PA3JIOKEHUS;

Oxapakrepusyite noxxapHslii (pakTop — JIbIM;

[Tepeuncnure npenensHo gonycrumbie ODII;

Ha kakue kiaccel 1easaTcss MaTeMaTHYeCKHe MOJIENH 110XKapa;

9. Tlepeuncnute OCHOBHBIE OMAcHbBIE (haKTOPHI MOXKAPA;

10.B xakux HOpMaTUBHBIX JOKyMEHTax periiameHtupytorcsa ODII;

11.Kakne MaremaTnyecKue MeTOAbI MO3BOMIAIOT OueHUTh ODII.

12.Kakue puznueckue sBiIeHUS BIUSIOT Ha paclpoCcTpaHEeHUe moxapa?

13.Ilepeuncnute (HhakTOphl, BAUSIONIME HA CKOPOCTh PACIPOCTPAHEHUS IMIIaMEHU
10 TOPIOYHMM MaTepuasam;

14.Oxapakrepu3yiTe NoKapHbIM (akTop - IIams U UCKPBI;

15.0xapakrepusyiite  mokapHblii  (akTop - MOBBILICHHAs TeMIepaTypa
OKPY KaroILlEN Cpepl;

16.0xapakrepu3syiite noxapHbiii (JakTop - TOKCUYHOCTb NMPOAYKTOB FOPEHUS U
TEPMHUYECKOTO PA3JIOKEHHUS;

17.0xapakTepu3yiTe OKapHbIN PaKTop — ABIM.

18.B uyem 3akiirodaercs OCHOBHAs CJIOKHOCTb HCCJEJIOBAHMS TOXKapa Kak
duznyecKoro siBneHus?

19.11osicHATE CYIIHOCTH METO/1a aHAIN3a CIIOKHBIX IIPOLIECCOB;

20. Kakue cBoiictBa roproueit Harpy3ku (I'H) m kakum oOpazoM BIMSIOT Ha
JUHAMUKY M0’Kapa U ero onacHbIx (pakTopoB?

A e

% = o
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21.ITouemy HEBO3MOXXHO TOAPOOHO U3YYUTh BiMsHUE cBodctB ['H Ha
pOoTEeKaHue MoKapa TOJbKO Ha OCHOBAHUH (PU3MUECKUX IKCTIEPUMEHTOB?

22.0OxapakTepusyiTe moKapHbIi (akTop — IIaMs.

23.Ha kakue 3Tarbl IeTUTCs MoXkapa B 3aKPbITOM MTOMEIICHUN ?

TunoBble TeMbI Il JOKJIAA0B:

l. ®duznueckme BenuuuHbl, xapakrepusyromue O®PII B KOIMYECTBEHHOM
otHoweHuu. IIpenensHo nonmycrtumele 3HaueHuss ODII.

2. Uemn wm 3amaum omnpezaeseHust (pacuéra) pa3iudyHbIX BHUIOB IMOMXKAPHBIX
PHUCKOB ISl pa3IMYHbIX 00BbEKTOB. VX KpUTHUYECKHE HOPMATUBHbIE 3HAYCHUS.

3. Onpenenenue (XapakTepUCTUKA) Pa3IMYHBIX BUJIOB MOKAPHBIX PUCKOB.

4. Yacrota BO3HMKHOBEHHS TOXKapa B 3JaHUM U KakKUM 00pa3oM OHa
ONpEaENSIEeTCS.

5. BepositHocTh 3¢ (eKTUBHOTO cpabaThiBaHMsI aBTOMATHYECKHUX YCTaHOBOK
NOKAPOTYILUEHUS B 31aHHH.

6. BeposTHOCTb HPHUCYTCTBUS JIOJEH B 3JaHMM W KakuM oOpa3oM OHa
onpeaensieTcs.

7. BeposTHOCTb 3BaKkyallUd JIIOAECH OpH TOXKAape M KaKuM 00pa3oM oOHa
onpeaensieTcs.

8. BeposTHOCTh 3 (EeKTUBHON PabOThI CUCTEMBI MPOTUBOIOKAPHOM 3aIUTHI,
HaIpaBJIeHHOW Ha oOecrnieueHre 0e30MmacHoi ABaKyaluu Jtoiel npu noxape. Kakum
00pa3oM OHa pacCUUTHIBAETCS U KaKHE COCTABIIAIONINE BXOST B PACUET.

9. XapakTepucTuka M CyTh pa3JIUYHBIX MATEMATUYECKUX MOJCIIEH,
pUMEHSIEMBIX NpU pacuére (mporuno3upoanun) ODII.

10. OcHOBHBIE MOHATHS, NpPUMEHseMble Ipu MnporHozupoBanun ODII wu
ONpEIEICHUH MOKAPHBIX PUCKOB U UX OINPE/IEIICHNUE.

11. Bpems OmokupoBku myTeil sBakyaruu O®II — ocHOBHO# Bompoc,
paccMaTpuBaeMbli B IPEIMETE I TPAXAAHCKUX 30aHUN.

12. OcobGeHHOCTH OmNpeeaeHUs] MOXKAPHBIX PUCKOB I MPOU3BOJICTBEHHBIX
00OBEKTOB.

13.YacroTa peanuzalnuy MOXKApOONACHBIX CUTYyallMii M KakuM oOpa3oM OHa
onpeaensieTcs.

14. TloctpoeHue moneil omacHbIX (HaKTOPOB TMOXKapa I Pa3IUdHbIX
CLIEHAPUEB €0 Pa3BUTHUA MPU BO3AEHCTBUU paznuyHbix ODII.

15. Bo3MOXHOCTh BOBHUKHOBEHUSI aBAPUMHBIX CUTYallMd U UX TIEPEUYECHb.

16. TlocTpoeHHe JOTHYECKOTO JepeBa COOBITUM (JTIOTMUECKOH CXEMBbI)
CLEHApUEB BOZHUKHOBEHUS U PA3BUTHS I1OKAPOONACHON CUTYaLUU.

17. Ouenka mnocnencreuii BozaeiicTBus O®II Ha nmrogel s pa3IUyHBIX
CLEHApHUEB Pa3BUTHSI MOXKapa.

18. AHanmu3 Hanuuyusg CHCTEM OOeCHedYeHUs TMOXKapHOH Oe30MacHOCTH
IPOU3BOJICTBEHHBIX OOBEKTOB U KAKUM 00pa30M OH OCYIIIECTBIISETCSI.

19 Omnpenenenue pacué€THOro CIEHApUsS Ha MPOU3BOACTBEHHOM OOBEKTE U
KOJIMYECTBA FOPIOYMX BEILECTB, BBIIEAIINX B OKPYXKAIOIIEe TPOCTPAHCTBO.
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20. Tlepeuenp BOIPOCOB, BXOAAMUX B MeToAuky orneHkun O®II Ha
IIPOM3BOJICTBEHHBIX 00BEKTAaX MPHU ONPECICHUH TTOXKAPHOTO PUCKA.

Tunosble 3aga4m:

1. IlpoBecTu pacyeT MMHAMHUKN OMACHBIX (DAKTOPOB MOkKapa MO KOHKPETHOMY
BApUAHTy MCXOJOHBIX MaHHBIX. [locTpouTh Tpaduku W3MEHEHHS BO BpPEMEHU
COCTABJISIONIMX MATEPUAIIBHOTO M SHEPreTHYECKOro OajlaHca IMoxkapa, a TaKkKe
rpadMKu U3MEHEHUSI MacChl U BHYTPEHHEW SHEPruu raza B IOMEIICHUU.

JlaHHbIE UIs1 pacyera

ITapamerp Howmep BapuaHnTa pacuera

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

ITomemenue, M

JUTHHA 5 10 | 36 5 10 | 36 5 10 | 36 5 10 36
HIMPHHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. 126 4 8 2,6 4 8 2,6 4 8
[Ipoem 1, m:

HwxHuit cpes 0 nns Bcex BapUAHTOB pacuera

Bepxnnii cpes 0,05 ans Bcex BapHaHTOB pacyeTa

IIMpUHA 0,8 a5 Bcex BapHaHTOB pacyeTa

[Ipoem 2, m:

Hwxuuii cpes 08 |08 |04 |08 08]04]08]|08]| 041|081 08 0,4

Bepxunit cpes 23123160 |23]23]60|23]23]60]|23|23] 60

ITupuna 12 124 |36 |12 ([24]36 ]| 12|24 |36] 12 ] 24 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
T'oproyast Harpy3ka: JAPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUIMHA, M 5 10 10 | 0,5 1 4 5 10 10 0,5 1 4
LIUPUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
macca, KT 1000 | 3000 [ 3000 | 20 80 | 1300 | 500 [ 1500 | 1500 | 20 80 1300

2. TlpoBecTH C MOMOIIBKD MHTErPAIBHOM MOJEIN MOZEIMPOBAHUE IOXKapa B
MOMELIEHUSX C OJHUM MPOEMOM, ABYMs IPOEMAMH U C IIEPEMEHHON MPOEMHOCTHIO.
[TocTpouTs rpaduiku u3MEeHEeHUsI BO BpeMEHHU MapaMeTpoB ra3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBarh pacuéTHyr0o MoOAENb MOXKapa B
KBapTupe (TJIaHbl KBapTUp MPWIAraroTCs K 3aJaHUI0 Ha IPAKTHUECKOE 3aHSTHE).
PacuérHass Mopenbp COCTOMT U3 KBapTUpPbl (B COOTBETCTBUM C BAapHUAHTOM),
KOPHUIOPOM JUTHHOU 15 u mupuHOi 3 MeTpa U BECTHOIOJISI pa3MepoM 5 Ha 5 METpoB
(B KOTOPOM HaXOAMUTCS OKHO U JBEPb — CBA3b ¢ arMocdepoit). ['panuiisl pacy€THoro
JIOMEHa OJHO3HAYHO OMNpeNeNsaoTcsa pacyéTHOoM ceTkou (cetkamu). Iloxkaphas
Harpy3ka — TpSIMOYIOJbHHUK (MCHOJIB30BaTh TOJBKO peakiuu 0e3 Xjopa).
CdopmupoBaTh TpH ITpyHIbl «IaTYMKOB» U «IIOCKOCTH». llepBas rpynna JaTYMKOB
— y BBIXOJIa U3 KBapTUpPBL. BTopas — nmocepennne kopuaopa. TpeTesd — y BbIXOJA W3
BECTUOIOJIS.

4. B nporpamme Fenix2+ mno pacueTHOil MoJienu Mokapa B KBapTUpPE MPOBECTH
MOJIEJIMPOBaHUE AUHAMUKU ONACHBIX (DaKTOPOB MOKapa.
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5. Co3gaHue  CLIEHapueB  3BaKyalldd B  IIOMEUICHUAX  Pa3jIu4HOU
(YHKIIMOHAIBHON OMACHOCTH U MOCJIEAYIOIIEro pacueTa BpeMEHH 3BaKyalluu JII0IeH.
Co3zzaTe JOKalMU-BBIX0AA COINIACHO MHCTPYKLMH 10 MCIOJb30BAHUIO IPOrPAMMBI.
IIpoBecTr pacCTaHOBKY JIFOJEH MO CLEHE U 3alaHUE CLIEHAPUEB IIOBEACHUSA COITIACHO
WHCTPYKIIMM II0 HCIIOJIb30BAHUIO NPOrpaMMBl M B COOTBETCTBHHM C HCXOIHBIMH
naHHbeIMU. [IpoBecTu pacueT BpeMeHu 3BaKkyanuu Jiroaei. CBeeHus 0 He00X0AMMOM
pacuere KapThl IIyT€d DHBaKyallud M TMOPSAAKY 3allyCKa pacuera OTPaKEHbI B
WHCTPYKIMH 10 UCIIOIb30BAHUIO MpOrpaMMmbl. [lonydeHHbIE PE3yabTaThl 3aHECTH B
TaOJIMIy U TIOCTPOUTH I'PpaUKK MPOLEHTHOTO COOTHOIIEHUS BBILIEAIINX JIOJEH KO
BPEMEHH.

Tunossble 3a1aHuA 11l TECTHPOBAHUS:
1. CormacHo TEXHMYECKOMY pErjaMeHTy O TpeOOBaHUAX TOKapHOM
0€e3011acHOCTH, ONACHBIMU (PaKTOpaMu MoXkapa SBJISIOTCS

1. TennoBoii MOTOK

2. IOBBIIEHHAs! KOHILIEHTPAlUs TOKCUYHBIX MPOAYKTOB TOPEHUS H

TEPMUYECKOTO Pa3I0KEHUS
3. MaHUKa NPH dBaKyalHH
2. K comyTcTBYIOIIUM MPOSIBICHUIM OMACHBIX (PAKTOPOB MOXKapa, OTHOCSTCS:
1. Imams 1 ucKpsl
2. OCKOJIKM, 4aCTW pa3pyLIMBIIMXCS anmnaparoB, arperaroB, yCTaHOBOK,
KOHCTPYKLIUHI
3. IloHm>keHHass KOHIIEHTpaUus KUCI0poaa
4. ITonmKeHHass KOHUEHTPALUH KUCTIOpOa
3. Iloxap, peryaupyeMblid TOprodeil Harpy3Koii 3To

l. korga kuciopoga B MOMEUIEHUH OYEHb MAJO U CKOPOCTH BBITOPAHHUS
ONPENEIIAECTCS CKOPOCTHIO IIPUTOKA BO3/1yXa U3BHE,

2. KOrja KUCJIOpoJa B IMOMEUIEHUH JOCTATOYHO M CKOPOCTh BBITOPAHHUS
OTIPEAETSAETCS CKOPOCTHIO Ta3u(pUKAIIMU TOILINBA,

3. KOrza KuCIopoJa B NMOMEHIEHWH TOCTaTOYHO M CKOPOCTH BBITOPAHUS
ONPENEIIAETCS CKOPOCTHIO IIPUTOKA BO3/1yXa U3BHE,

4. xorma KUCIOpoAa B NMOMELIEHHMM OYEHb Maj0 M CKOPOCTh BBITOPAHUS
ONpeaeNsieTcsl CKOPOCThIO ra3u(puKaIMK TOIJINBA,

4. Ilocne TOro, Kak JIOKAJIM30BAHHOE BOCIUIAMEHEHHE MEPENLIO B YCTOMYUBOE
rOpEHHE, NaJbHEUIINI NPOLECC MOKET MOWTH M0 OJHOMY U3 TPEX HAIIPABJICHUN:

1. 3aropeBumiics NpeIMET CTOPUT MOJTHOCTBIO, U MOKAp MPEKPATUTCS, HE
paclpOCTPaHUBIINCH HA JAPYrHE€ HU3AENUS U3 TOPHOYEro MaTepuaia, 3TO UMEET
MECTO, B YAaCTHOCTH, IPHU YCJIOBUHU, €CIM IEPBBIM 3aropeBIUMMCA IIPEAMET
HaXOJMTCS B U30JIMPOBAHHOM I10JIOKEHUN

2.1lpy HeEmOCTaTOYHOM BEHTWIALMM IOXKAP MOXET aBTOMATHYECKH
MIPEKPATUTHCS, WIA TOpeHUue OyAeT MPOHMCXOAUTh C TaKOH MaJlOd CKOPOCTHIO,
KOTOpasi IUKTYETCS JOCTYITHOCTBIO KUCIOPOAa
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3.1Ipy 1OOCTATOYHOM KOJIMYECTBE TOPHOYEro MaTepuajia W MPUTOKa
CBEKEr0 BO3/lyXa MOXKAap MOXKET BBIPACTH JO pPa3MEpOB IOJHOTO OXBaTa
IJIaMEHEM BCEU KOMHATBhI, KOT/1a TOPSIT BCE BO3rOpaeMbl€ MOBEPXHOCTHU
5. CroxacTU4ecKue METOIbl MOJIETUPOBAHMS - 3TO METO/BI C UCIIOJIB30BAHUEM
l. uHTErpanbHBIX YpaBHEHUN,
2. nupepeHaIbHbIX YPAaBHEHUH,
3. TEOpUU BEPOATHOCTH,
4. TeoprH DKCIIEPUMEHTA,
6. Kakasg mopenp wucCHosib3yercss [Jisi MOMEUIEHHW, B KOTOPBIX OJWH W3
F€OMETPUYECKUX Pa3MEPOB ropaszao 0oJiblie (MEHBIIIE) OCTAIbHBIX
1. UuTerpanbHas
2. 30HHad
3. IloneBas
7. TernoBoM MOTOK, OTHECEHHBIA K €IUHULE U30TEPMUUYECKOM MOBEPXHOCTH,
Ha3bIBAETCS
IUIOTHOCTBIO TEIJIOBOrO MOTOKA
YAEIbHBIM TEIJIOBBIM TOTOKOM
TEIUIOBOM HAarpy3Kou
8. Jns HacTymieHuss MOJHOrO oOxXBaTa IJIJAMEHEM IIOMEIIECHHsI TpeOyercs
TEIJI0BOW MOTOK MHTEHCUBHOCTBIO IPUMEPHO
1. 10 kBT/M2 B 00BbeMe MOMEILICHUS
2. 20 xB1/M2 Ha ypoBHe 1o1a
3. 40 xB1/M2 Ha ypoBHe 1oa
4. 30 kBt/M2 B 00bEME TOMETIIEHUSI
9. Hns pacuera O®PII ctoxacTUUECKUMU METOJIaMHU IPUMEHSIOT:
ypaBHeHue Kianenposa,
ypaBHenue CTokca,
ypaBHeHUE bepHyiu,
KOHEYHbIE ienu Mapkosa,
ypaBHeHue @ypre-Kupxropda
10. [ToneBbie Mogenn 6A3UPYIOTCS HA UCTIOJIHL30BAHUU
1. ctoxacTuuecKux METOI0B,
. i depeHInAIbHBIX YPABHEHHUI B YaCTHBIX MPOU3BOIHBIX,
. JUTsl IpUOIN3UTEIBHBIX PACUETOB MOXKapa,
. B TIOJIEBBIX yCJIOBUSIX,
. IHTETPAJIbHBIX YPABHEHUI B YaCTHBIX MTPOU3BOIHBIX

N B W

6.1.2. IIpome:xyTOYHOI aTTECTAIIMHU

IIpumepHbIN NepevyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

Onacubie  (dakrtoper  moxapa  (ODII). du3nyecKne  BEIWYHHBI,
xapakrepusytomuecss O®PIl B KOJIWYECTBEHHOM OTHOUIEHHMM M WX MPEIEIbHO
JOITYCTUMBbIE 3HAYECHUSI.
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[ToHAaTHE W BUIBI MOXAPHBIX PHUCKOB, UX MPUMEHEHUE M KOJUYECTBEHHOE
HOPMHUPOBAHUE.

OcCHOBHBIE pacy€THBIE BEJIWYUHBI Uil ONPEIACICHUS WHIWBHUIYalIbHOTO
MIOKAPHOr'0 PUCKA TPAXKAAHCKUX 31aHUN. VX XapaKkTepUCTUKHU.

Kakum o6pa3oMm omnpenensieTcs BEpOSTHOCTh HBaKyalldd W3 30aHUS TpU
pacyére MHIMBHUAYAJBHOIO IIOKAPHOTO PUCKA. B 4éMm 3akirodaeTcs ompeaciieHue
BpeMEeHU OJIOKMPOBKH myTei sBakyannu ODII.

B kakmx ciyyasx OCYHIECTBIIIETCS OIPENEIECHUE IOKAPHBIX PHUCKOB JUIS
POU3BOICTBEHHBIX OOBEKTOB U KAaKUX BUOB MOKAPHBIX PUCKOB.

OO6mue TpeboBaHUS K pacuéTaM IMOKApPHOTO PUCKA HA MPOU3BOJICTBEHHBIX
00BEKTaX U UX OCOOCHHOCTH.

Bo3MmoxHocTe nossienus kakux O®II yuntsiBaeTCs NpH NOCTPOCHUM TMONEN
omacHbIX ()aKTOPOB MOXKapa AJisl Pa3INdHbIX CIICHAPUEB Pa3BUTHUS MOXKApa.

Ilepeuens mpoleccoB, UMEIOIIMX BO3MOKHOCTh BOSHUKHYTh IIPH pPeanu3alun
M0’KAPOOIIACHBIX CUTyallMd M MOXAapOB WJIM SIBJISIOIIMECS WX IOCIEACTBUAMU, MPHU
OTpe/ieNIeHUH MOXKAPHBIX PUCKOB MPOU3BOICTBEHHBIX 00BEKTOB.

B uéM Heo0XoauMOCTh MOCTPOEHHUS JIOTHYECKOro JepeBa COOBITUH s
CLUEHapusi BO3HMKHOBEHMS M pa3BUTHS IOKApOONMACHOM cuTyauuu (Toxkapa).
[IprHIMD TOCTpOEHMUS.

Kakum o00pa3zom ocyuiecTBisieTCss pacyeT 3HAYEHUH HWHIUBUIYAIbHBIX
MOKAPHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPHUH MPOU3BOJCTBEHHOTO OOBEKTA.

Kakum 006pazom ocyuliecTBIsSETCS pacdyeT 3HAYEHUH COIUANbHOrO TMOKapHOTrOo
pHUCKa JIJIs 3MaHUHM TPaXKJaHCKOTO Ha3HAUYCHMSI, HAXOASIINXCS BOIU3U 00bEKTA.

Kakum o6pa3zom orpezensercst pacu€THBIN ClieHapUil U KOJIMYECTBA FOPIOYUX
BEILIECTB, IMOCTYNAIOIINX B OKPYKAIOUIEE MPOCTPAHCTBO NP BO3HUKHOBEHUH
M0KapOONacCHON CUTyallul Ha IPOU3BOJICTBEHHOM OOBEKTE.

Meronel  MaTemMaThyeckoro  mojaenupoBaHuss — aAuHamMuku  O®IL,  ux
0COOCHHOCTH M 00JIaCTH MPAKTUYECKOTO UCTIONb30BAHMS.

Kakum oOpa3oMm omnpenensieTcs BEpOSTHOCTh HBaKyalldd W3 30aHUS TpU
pacyére MHIMBHUAYAJBHOIO IIOKAPHOTO pPUCKA. B 4ém 3akirodaeTcs ompeaciieHue
BpeMEHU OJIOKMPOBKH myTei sBakyannu ODII.

HNHTerpanpHbli METOA ONMCAaHMS COCTOSHMS Ta30BOM Cpenbl MPH IOXKape B
nomelnieHn. CpenHeoObeMHasi IUJIOTHOCTh Ta30BOM Cpelbl M CPEeHEOObEMHbIE
napuyaJbHbIE ITIOTHOCTH €€ KOMIIOHEHTOB.

CpenneoObeMHas BHYTPEHHSISI SJHEPrUsi U CpeHEOOBEMHOE J1aBJIEHHUE Ta30BOM
cpeabl B IOMELIEHUU.

CpennemaccoBasi U CpeIHEOObEeMHAs TEMIIEPATYPhI CPEIbl B TOMEIIECHUU.

Metoauka ompeneneHuss CpeIHeoOBbEMHOIO JaBlIEHUS, CPEIHEMAacCOBOH WU
cpeaHeo0BEMHON TEMIIEPATyp Ha OCHOBE MHCTPYMEHTAJIbHBIX U3MEPEHUH.

NHTerpanpHOE ypaBHEHHE COCTOSHUS I'a30BOM CPEbl B IOMELICHUN.

JpiMOOOpa3oBaHMe M HapamMeTpbl JbIMa, OOpa30BAaHHOIO  TBEPIBIMHU
yactuuamu. Koaryismus u cemMeHTanus 4aCcTUILL IbIMA.
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OnTuyeckoe KOJIMYECTBO JbIMa M CpeaHEOOBEMHAsl ONTHUYECKasl MIOTHOCTD
npiMa. CBS3b MEXIY ONTHYECKOW IIOTHOCTBIO JIbIMAa U AAIbHOCTHIO BUAUMOCTH.
DKCIepUMEHTAIbHbBIE METOAbI U3MEPEHHUSI ONITHYECKOHN MJIOTHOCTH IbIMA.

NHrterpanpHblii METOA TEPMOJMHAMHYECKOro aHainu3a mnoxapa. Cpena B
MIOMEIIEHNUH KaK OTKPbITAasi TEPMOJNHAMUYECKASI CUCTEMA.

BriBon ypaBHEHMI MaTepuaabHOro OanaHca cpejibl U €€ KOMIIOHEHTOB.

BriBon ypaBHeHMiI OallaHca ONTHUYECKOTO KOJWYECTBA JbIMA U SHEPIrUHU.
HauvanbHble ycnoBUS U yCIOBUSI OTHO3HAYHOCTH.

Knaccudukanuss MHTErpajgbHbIX  MaTeMaTHYECKHX  MOJENEeH  moxapa.
MaremMarudeckasi mocTaHOBKa 3a7a4u 0 nporuoszupoBannu O®DII Ha ocHOBE MOJIHOM
cucteMbl nuddepeHIManbHbIX YPABHEHUN UHTETpalbHOW MOJENH moxapa. Metozsl
YUCJICHHOT'O PELLICHUS 3TOU 3aa4u.

[IpuBenenue ypaBHeHu#, onuckiBaronux auHamuky O®II, k 6e3pazmepHOMy
Buny. [logoOue u kpuTepun mog00ust MOKaPOB.

[Tpuunnbl, 00yciaBIMBAIOMINE JBIKEHHUE Ta3a W Ta3000MEH TMOMEIICHHS C
BHEIIHEW CpEOM 4Yepe3 MpoeMbl MpU Ioxape. Pacnpenenenue ruapocTaTUYECKUX
JABJICHUW MO BEPTUKAJIW BHYTPHU U CHAPYKHU MOMEIICHUSL.

[Tnockocts paBHbiX naBinenuit (I1P/]). 3aBucumocts pacnonoxenus [IPJ] ot
CcpeaHe0ObEMHBIX 3HAUEHUI JTABJICHUS U TJIOTHOCTH ra30BOM Cpeibl B MOMEIIICHUH.

Bo3MoxHBIE pekrMBbI Ta3000MeHa TOMEIICHUS Yepe3 MPOEM.

@opmynbl IS pacdyeTa CKOPOCTHM JABWKEHUSA  YXOISIIMX Ta30oB W
MOCTYNAIOIIETO BO3/lyXa B Pa3HbIX TOUKAX MPOEMA.

3aBUCHUMOCTH MaCCOBBIX PACXOJI0B YXOSAIIMX ra30B U MOCTYMNAIOLIEr0 BO3IyXa
JUTSl BEPTUKAILHOTO MPSMOYTOJIBHOTO TPOEMa MPU Pa3IMYHBIX peKUMax raz000MeHa
OT T€OMETPUUYECKUX XapaKTEPUCTUK ITOTO MpoeMa U CPEeIHEOObEMHBIX MapaMeTpOB
COCTOSIHMSI Ta30BOM Cpe/ibl B MOMENICHUH (TUIOTHOCTH U JABJICHUS).

['a3000MeH uyepe3 Kpyrible BEpTUKANIbHBIE TMpoembl. [‘a3000MeH dyepe3
TOPU30HTAIBHBIE ITPOEMBI.

@opmynbl s pacdueTa MacCOBBIX PACXOJIOB Ta3za 4Yepe3 MPAMOYTOJIbHbIN
MIPOEM C YUETOM BJIUSHUS BETPA.

BnusiHMe HEOOHOPOAHOCTM TEMIEPATYPHOrO TMOJA B TMOMEUICHUM Ha
pacrpeeneHue THAPOCTaTUUECKUX aBICHUN BHYTPHU MOMEIICHUS M HAa ra3000MeH
4yepes MPOEMBI.

PannanimoHHO-KOHBEKTUBHBIN MpOIIeCcC TEIUIONEepEeHoca B ra3000pa3Hoi cpejie
IIPY [10Kape B IOMEILICHUMU.

Temmoornaya TOPU3OHTAIBHBIX CTEPKHEBBIX KOHCTPYKLIMH, OMBIBAEMBIX
IIJIAMEHEM.

TermoBoe B3aMMOJEUCTBUE MEPEKPBITHM C BOCXOASALIMM MOTOKOM Ta30B OT
oyara rOpeHHUsI.

Termmoornaya BEPTUKAIBHBIX IMOBEPXHOCTEW OTPaXKJICHUM MOMELICHUS IIPH
PAa3IUYHBIX CTAIUSIX MOXKapa.

[Ipoueccel HarpeBaHus CTPOUTENBHBIX KOHCTPYKIMH TMpH MOXKApe U
MaTEeMaTH4YEeCKOE OIHUCaHuE OJTUX npoueccoB. ConpsbkeHHas MaTeMaTu4ecKas
MMOCTAHOBKA 33/1a4¥ O HArPEBAHUU CTPOUTENILHBIX KOHCTPYKIIHUM IIPU MTOXKape.
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OMnupuueckue  QopMmyibl Il pacueTa  CpeJHUX — Kod(PHUIMEHTOB
TEIUIOOTAA4YH Ha BEPTUKAIBHBIX U TOPU30HTAIIBHBIX IOBEPXHOCTSAX OTPaXKJACHUI.

OMnupuueckue (GpopMmysbl Uis pacuera MHTErPaJIbHOTO TEIJIOBOTO MOTOKAa B
OTPaXKIACHUSX.

JIy4uCTBIN TEMIOBOM MOTOK Y€PE3 MPOEMBL.

['oproune BemiecTBa U UX XapakTepUCTHUKU. OCOOEHHOCTH TOPEHHUs TBEPABIX,
KUIKUAX U ra3000pa3HbIX BELIECTB.

CkopocTh BBITOpaHusl roproyux marepuanoB. CKOpOCTh TEIUIOBBIAEIEHUS B
miameHHo 30He. KoappuuueHnT nosHoTh ropeHus.

I'oprouas Harpyska B IIOMELICHUU U €€ XapaKTEPUCTUKU. JIMHENHAsT CKOPOCTh
pacnpocTpaHeHus TUIAMEHM 110 ITOBEPXHOCTU Troprodeil Harpysku. Pacder mutomaau
110’Kapa IIPU Pa3INYHBIX BUJIAX MOKAPHOU HArPY3KH.

VYaenbHas MaccoBask CKOPOCTb BBITOPAaHHS TBEPABIX M KUAKUX TOPIOYHX
MaTepuaioB. TeroBas MOIHOCTh 04ara Ioxapa B [IOMEILECHUH.

Bnusinue ra3zoobmeHa Ha Tmpolecc TOpeHHs MaTepuaioB B IMOMELICHHH.
Pexxumpl 1mokapoB B IIOMEIIEHWM B 3aBUCUMOCTH OT KOJIMYECTBA ITOCTYNAIOLIETO
4yepe3 MpPOoeM BO3AyXa. 3aBUCMMOCTh MOIIHOCTH TEIUIOBBIAEIECHHS IPHU MOXKape OT
KOHILICHTPALMU KUCIOPOAA B IOMELICHUU.

Bnugaue nponeccoB 00pa3oBaHMs CIOS 30J1bI M YIJIsl HA MAacCOBYIO CKOPOCTb
BBITOPAHMS NIOKAPHOW HATPY3KH.

CkopocTu mOTpedJieHUs KHCIOpOoJa, O0pa3oBaHUsI TOKCHUYHBIX MPOAYKTOB
TOPEHUS U JBIMOBBIJICIICHUS.

OcobeHHOCTh ra3oo0MeHa TIOMEIIEHHs C OKpyXkaroued armochepoil B
HavajgpHOW  craauu  mnoxapa. Cucrema  nuddepeHUUanbHBIX — ypaBHEHUH
UHTETpaJIbHOM MOJIENIN MoKapa ¢ y4eTOM 3TOM 0COOEHHOCTH Ia3000MeHa.

Cpennee 3HaueHue Kod(h(OUIMEHTa TEIUIONOTEPb, XapPaKTEPU3YIOIIETO
TEIIONOTIIOICHUE OTPAKICHUAMU.

AHanUTHYECKOE peIleHUE 33/Jayd O JMHAMHUKE OIMAaCHBIX (aKTOPOB MOXkKapa
IIPU KPYTOBOM W JIMHEWHOM PAaCIPOCTPAHEHUH IIJITAMEHM II0 ITOBEPXHOCTH TBEPAOU
rOprOYen Harpy3KH, a TAKXKe IPU TOPEHNUH KUJIKOCTEN.

@opMyIbl 411 pacdeTa CpeIHEro 3Ha4eHHUsl KO3 (UIMEeHTa TEIIONoTePh IpH
ONpENEeNeHUN  KPUTHYECKUX  CpPEAHEOOBEMHBIX  3HAUYEHUW  TEeMIIepaTyphl,
KOHLEHTpaIMil TOKCUYECKUX Tra30B, AePUIMTa KUCIOPOJa U ONTUYECKOMN MIIOTHOCTU
JbIMa.

B3aumocBsi3p  MeXAy KpUTHYECKUMHU CPEIHEOOBEMHBIMU  3HAUYEHUSMHU
OMacHbIX (PaKTOPOB MOXkapa C MPEAEIbHO AOMYCTUMBIMU WX 3HAUEHUSIMU B 30HE
npeObIBaHUs JIIOJEH.

@opMyisbl 11 pacdyera KPUTHUYECKOM IPOJOJDKUTENBHOCTH IOXKapa II0
YCIOBUIO  JOCTHXKEHHUS KaXIbIM ONacHbIM  (PaKTOpOM  CBOEro  MpeAesbHO
JOMYCTUMOI'0 3HaYeHUs B paboueit 30He.

Bnusinue pa3MepoB MpoeMOB Ha AMHAMUKY OINACHBIX (DaKTOpPOB TMoOXkKapa.
Kpurepuit npoeMHOCTH. 3aBUCHMOCTh KPUTUYECKOW MPOJOJKUTEIBHOCTH 10KApa OT
KPUTEPHUs IPOEMHOCTH.
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O6oOmennsie  auddepeHimanbable  ypaBHeHUs moxapa. l[lomobue wu
MOJIEJIMPOBAaHUE HAYAJIHOM CTaJMH MOXKapa.

Momudukanuss 0a30BOM MaTEMaTHYECKONM MOJEIN I y4yeTa BIHMSHUS
00BEMHOT0 ra30BoOro TylIeHus. JlonoJHuTeIbHOE ypaBHEHHE OanaHca.

Bivsinne KOHIIEHTpauuy OrHETYIIAIETO BEIIECTBA HA CKOPOCTh BHITOPAHMUSL.

Monudpukamust 0a30BOH MaTeMaTHUYEeCKOW MOJAENH MJisi y4eTa TYyIICHHUsS
pacnbUIEHHOM BOJMOM. JlOMOJHUTENBHAS CUCTEMAa YPAaBHEHWNW M HAYAJIbHBIX YCIOBUU
JUIs.  ONHCAHUS MCIAPEHUs Kaleilb, OXJAXKICHUS KOHCTPYKIMM H CKOPOCTH
BBITOPaHMs MaTepuana. AJIrOpUTM YUCIEHHON pealnu3alui MOJCIIH.

Oco0eHHOCTH paclpeeNieHHs] JTOKaIbHBIX MapaMeTpOB COCTOSHUS Ta30BOM
Cpeabl BHYTPHU IMOMEIIEHHUS B HAYAJIbHOW CTAJIUU 110Kapa U MPH JOKAIbHBIX MOKapax.

Paznenenue mpoctpaHcTBa BHYTPH IOKapa Ha 30HbI. XapaKTEPHBIE 30HBI B
HayaJIbHOM CTaauU IMOXkapa. BO3ayXa.

OnpeneneHre NOTOKOB MacChl M SHEPIMM W3 KOHBEKTHBHOW KOJIOHKH B
MPUIIOTOJIOYHBIN CJIOM Ha OCHOBE TEOPHH CBOOOJHOM TYpPOYJICHTHOM KOHBEKTHBHOM
CTPYH.

TemnooOMeH MPUNIOTOIOYHON 30HBI C OTPAKIACHHUSIMH.

Juddepennnanbabie ypaBHEHUS MaTepUAIBbHOTO OanaHca ra30BOM Cpefibl U ee
KOMIIOHEHTOB, OallaHCca ONTHYECKOr0 KOJIMYECTBAa JIbIMa W SHEPIUM A
IPUNOTOJIOYHOM 30HBI IPU OTCYTCTBUU Ia3000MEHa ¢ BHEIIHENH aTMOC(HEPOI.

HuddepenunanbHbie YpaBHEHHUS JBUKEHUS HIDKHEH IPaHUIBI
MIPUTNIOTOJIOYHOM 30HbI. HavanbHbIE yCIIOBUS.

MaremMaTryeckasi MOCTaHOBKA 3aJ]a4M O JUHAMUKE OMACHBIX (PaKTOPOB MoXKapa
B MPUIIOTOJIOYHOM 30HE U €€ AHAIMTUYECKOE PEUIEHUE MPU MOCTOSHHBIX 3HAYCHUSIX
pa3MepPOB U TEIJIOBOI MOIIIHOCTH O4Yara rOpeHHs.

MatemaTrnueckas NOCTaHOBKa 3aJja4ui IPU Ta3000MEHE MPUIIOTOJIOYHOTO CIOs
C BHELIHEW CPEAOUN U U3MEHSIOIIMMCS CO BPEMEHEM O0YaroM Ioxapa.

baszoBast cucrema auddepeHunanbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX
I ONUCaHUs TypOYJIEHTHOTO HECTAI[MOHAPHOIO JIBHXKEHUS U MPOLECCOB TEIUIO- U
MacCOIEpeHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XUMHYECKUX
peakuuii 1 00pa3oBaHus ALIMOBOI'O a3PO30JIs.

Marematnyeckass Mojelb 00pa30oBaHUsl, KOAryJsllMM M MEpPeHoca JIbIMOBOTO
a’po30JIs.

PaguanuoHHbIi TEIUIONEPEHOC B HEMPO3PAYHOU Cpele. YpPaBHEHHUE IEpEeHOCa
TEIJIOBOTO U3JIYyYEHHsI, METO/IbI PEUIEHUS 3a7a4H O IEPEHOCE TEILIOBOrO U3TyUYECHHUS.

Knaccudukanusa nuddepeHnnanbHbIx Moenei moxapa.

6.2. IlIkana oueHMBAHHMS PeE3yJbTATOB NPOMEKYTOYHOH ATTECTALMU H
KPUTEPUH BbICTABJICHUS] OLIEHOK

Cucrema OLICHUBAaHU BKIIOYACT.

dopma ITokazarenu

Kputepuu BbicTaBICHUS OLIEHOK [Ikana oreHUBaHUA
KOHTPOJIS OLICHUBAHMS
SK3aMEH MPaBUJILHOCTb U | JaH TPaBWIbHBIN, TOJIHBIM OTBET Ha OTJINYHO
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MOJIHOTA OTBETA | MOCTABJICHHBIM BOIIpOC, IIOKa3aHa
COBOKYIMTHOCTE OCO3HAHHBIX 3HAHHH 10
AUCHUIUIMHE, JOKA3aTCIbHO PACKPBITHI
OCHOBHBIC ITOJIOKCHHUA BOIIPOCOB;
MOTYT OBITh AOMYHICHBI HCIAOYCTHI,
HCITPABJICHHBIC CaMOCTOATCIBHO B
IpoucCccC OTBETA.

JaH  MpaBWJIbHBIA,  HEAOCTATOYHO XOpOIIO
MOJHBIA OTBET Ha TOCTaBICHHBIN
BOIPOC, TOKa3aHO YMEHHUE BBIJEIUTH
CYLIECTBEHHBIE M HECYLIECTBEHHBIE
MPU3HAKK, TMPUYUHHO-CIICICTBEHHbIE
CBS3M,; MOTYT OBITh  JIONMYIIEHBI
HEJI0YEThI, UCIPABJIECHHBIE C MOMOILBIO

npenogaBaTers.
JaH HEJOCTaTOYHO TMPaBWIBHBIA U | YJIOBJIECTBOPUTEIIHHO
IIOJTHBIN OTBET; JIOTHKA Hu

MOCIIEJ0BATEIbLHOCTh HU3JI0KECHUS

HMEIOT  HapyuleHus; B  OTBETE

OTCYTCTBYIOT BBIBOJIbI.

OTBET MPEJACTaBIISIET co00# | HEYJOBJIETBOPUTEIHHO
pa3po3HEHHbIE 3HAHUS c

CYIIECTBEHHBIMU omnOKaMu 110

BOIIPOCY; MIPUCYTCTBYIOT

(dbparMeHTapHOCTb, HEJIOTUYHOCTD

H3JI0KEHHS; JIOTIOJTHUTEIIHHBIC u

YTOYHAIOIIHUE BOIIPOCHI HE IMMPUBOIAT K
KOPPCKIUHK OTBETA HA BOIIPOC.

7. PecypcHoe o0ecnieueHre QM CHUATTHHBI

7.1. JInnieH3UOHHOE ¥ CBOOOHO PacIpOCTPaHsIeMOe MPOrPAMMHOE
o0ecnmeuyeHmne

[lepevyeHb JUIIEH3MOHHOTO W CBOOOJHO PACIpPOCTPAHSEMOIO MPOTrPaMMHOTO
obecrieueHus:

1. Jlunensust No217800111-ore-2.12-client-6196

Brigana «®I'bOY BO Cankr-IletepOyprekuii yausepcuret ['TIC MUC
Poccumy» Ha mpaBo ucnonp3oBanms: Astra Linux Common Edition penus Open

Cpoxk neiicTBusi: 6eccpouHO

2. Jluniensus Ne217800111-alse-1.7-client-medium-x86 64-0-14545

Boeinana «®I'bOY BO Cankr-IletepOyprekuii yausepcurer ['TIC MUC
Poccun» Ha npaBo ucnonb3oBanus: Astra Linux Special Edition

Cpok neicTBus: 6€cCpOUHO

3. Jluuensus No217800111-alse-1.7-client-medium-x86 64-0-14544

Brinana « ®I'6OY BO Cankr-IlerepOyprekuit yausepcutet ['TIC MUC
Poccun» Ha nmpaBo ucnonib3oBanus Astra Linux Special Edition

Cpok aeicTBusi: 6€CCpoyHO
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4. 1O «P7-Oduc. [TpodeccronanbHbIiN»
Boigana: «®I'BOY BO Cankr-IletepOyprekuit yausepcurer MUC Poccuny
Cpok neicTBUs: 6€CCpPOUHO.

7.2. llpogeccnonanbHbIe 0a3b1 JAHHBIX M HH(pOPMALMOHHBIE CTIPABOYHbBIE
CHCTEMbI

Nudopmanmonnas cucrema «EnuHOEe OKHO J0CTyma K oOpa3oBaTelbHBIM
pecypcam» [DnekTpoHHbIN pecypc]. — Pexum goctyna: http://window.edu.ru/,
JOCTYII TOJIBKO MOCJIE€ CAMOCTOSTEIbHON pErucTpalviu

Hayunas onektponnas oOubmmnoreka «eLIBRARY.RU» [DnexrponHbIi

pecypc]. — Pexum pocryma: https://www.elibrary.ru/, mocTtym TOJBKO mOCIe
CaMOCTOSTENIbHON perucTpanuu
CnopaBouHass ~ mpaBoBas cucrema  «Koncynprantllmtoc: Crynen»

[DnekTpoHHBIN pecypc]. — Pexxum moctyna: http://student.consultant.ru/, cBoO60IHBIH
JOCTYT

HNudpopmanmonHo-nmpaBoBoit moptan «l'apant» [DneKTpoHHBIH pecypc]. —
Pexxum moctyma: http://www.garant.ru/, CBOOOTHBIN TOCTYTI

OnexktpoHHas Oubnuoreka yHuBepcuteTa http://elib.igps.ru (aBTopr3oBaHHBII
JOCTYIN);

DNIeKTPOHHO-0MOIMOTeUHAs cucreMma «3BbC IPR BOOKS»
http://www.iprbookshop.ru (aBTopu30BaHHBII JOCTYII).

7.3. JIutepatypa

OcHoBHas JguTEpaTypa:

1. TlpornosupoBanue omnacHbIX (pakTOpoB moxkapa: YueOHnoe mocodue / FO./I.
MortopeiruH, B.A. JloBuukoB, @®.A. JlementseB, IO.H. benpmmua. — CII6.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. AHanmu3 HapylIeHW HOPMATUBHBIX TpeOOBaHUN B 00JACTH MMOXKAPHOU
0€30MacHOCTU, MPOTHO3UPOBAHUE U IKCIEPTHOE HCCIEAOBAHUE HMX MOCIEACTBUMA:
yueOHoe nocooue / H.B. Ilerposa, FO./[. MoTtopbirun, A.O. AatonoB u ap. — CII6.:
Canxkrt-IletepOyprckuii yuusepcuter I'ITIC MYC Poccun, 2017. — 158 c. Pexum
noctyna: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonoiHuTEIbHAS JIUTEpaTypa:

[Iporno3upoBanue onacHbeIX (PAKTOPOB MOXkKapa : Kypc JICKIUH / COCTaBUTETU
C. A. CazonoBa. — Boponex : BopoHexckuil rocyJapCTBEHHbIA apXHTEKTYypPHO-
ctpoutenbHbil yHuBepcutet, 9bC ACB, 2015. — 100 c¢. — ISBN 2227-8397. —
Tekcr : anmekTpoHHBIH // DnekTpoHHO-O0nOmmoTeyHas cuctema [IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/55022.html

Teopusi ropenus u B3pbiBa: YuyeOHuk 1s BbizoB MUC Poccum / B.P.
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Manunun, B.M. Knumkun, C.B. AnukeeB u ap. — CII6.: Caukrt-IlerepOyprckuii
yausepcuter [TIC  MYC  Poccum, 2009- 280 c. Pexum pgocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2¢70-4373-a34c¢-
9592fca88130&remote=talse

[Iporno3upoBanue omacHbIx GakTopo moxapa / Moropeirus 0. /1., JloBunkoB
B.A., ITapunosa FO.I'. // JJabopaTtopusiii npaktukym CII6.: CII6 Yausepcurer I'TIC
MUC Poccun, 2008. http://elib.igps.ru/?4&type=card&cid=ALSFR-68a97048-8acd-
402b-8670-abd4377dddal

7.4. MaTepuaJibHO-TeXHUYECKOE o0ecrneyeHmne

Jist mpoBeneHusi W oOecreYeHHUs] 3aHATUNA MCIOJB3YIOTCS TMOMEUICHUS,
KOTOpbIE TPENCTABISAIOT CO00M yueOHbIe ayAUTOPUU IJiA MPOBEACHUS Yy4eOHBIX
3aHATUH,  MPEJYCMOTPEHHBIX  MPOrpaMMOM  CHENHUATUTETa,  OCHAIEHHBIC
0o0Opy/ZOBaHWEM M TEXHUYECKUMHU CpeACTBaMH OOYYEHHs: aBTOMATU3HPOBAHHOE
paboyee MecCTO MpemnojaBaTeis, MapKepHas JI0CKa, MYJbTUMEIUHHBIA MPOEKTOp,
JOKYMEHT-KaMepa, 0caI0uHble MecTa 00y4JaromuXxcsl.

JUis  mpoBeAeHHMS TPAKTHUECKUX 3aHATHM HUCHOJb3yeTcs jaboparopus
BBIUMCIUTEIbHON TEXHUKH.

[lomemenuss a8 CaMOCTOSTENBHOW pPabOThl  OOy4aroUMXCs OCHAIIEHBI
KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOUEHHUs K cetu «UHTepHeT» U
obecrieueHueM JOCTyna K JJIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpejie
YHHUBEPCUTETA.

ABTOPBI: KaHAUJIAT TEXHUYECKUX HayK, TOIEHT [leMeHTheB D.A.
JTOKTOP TEXHUYECKUX HayK, nmpodeccop Mortopsirux FO. /1.
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