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1. lean u 3agaun AMCHMIJIMHBI

Llesin ocBOeHMA TUCHMIIUHBI:

dbopMupoBaHHE 3HAHUN M HABBIKOB II0 TPOTHO3UPOBAHUIO KPUTHUECKUX
CUTyallui, KOTOpPbIE MOTYT BOSHHKHYTH B XOJI€¢ Pa3BUTHUS MOXKapa M HMCIIOJIb30BAHHE
3TOM MH(pOpMaLUU [ TPODUIAKTHKHY MOKAPOB, 00ecreueHus: 0€30MacCHOCTH JII0AeH
U JTUYHOW Oe30MacHOCTH NpU TYLICHUH I0XKAPOB, aHAIM3E MPUYUH U YCIOBHUU
BO3HUKHOBEHUS M Pa3BUTHSI TOKAPOB.

HepequL KOMHETeHHHﬁ, (l)opanyeMle B 1Ipouecce u3ydeHust TUCIUIIJINHBI

Komnerennun

Conep:kanue

OIIK-1

Cnoco0eH oCyIIEeCTBIATh MPO(YECCHOHANBHYIO NEATENBHOCTh Ha O0BEKTaxX
pa3nuYHOTO (PYHKIIMOHAIBHOTO HAa3HAYEHUS, BKIIOYAs OMAcHbIE W 0c000
ornacHble OOBEKTHl B OOJACTAX KOHTPOJBHO-HAI30PHOM J1eATENHbHOCTH,
npopuiIakTU4eckod  paboTbl M OXpaHbl  TpPyAa,  DKOJOTHYECKOU
6e30macHOCTH

OIIK-4

Cnoco0OeH y4YHUTHIBaTh COBPEMEHHBIE TEHACHIIMHU pPa3BUTUS TEXHUKU U
TEXHOJIOTH B O0JAacTAX TEXHOCPEpHOU O€30MacHOCTH, OXpaHbl TPYAQ,
U3MEPUTENbHOM M BBIYMCIUTENBHONM  TEXHUKH, HWHGOPMAIMOHHBIX
TEXHOJIOTHI TPU PEIICHUH THUIIOBBIX 33/1a4 B 00JIacTH MPOodecCHOHAITBHON
NeSITeNIbHOCTH, CBSI3aHHOMU ¢ oOecredeHreM 0e30MacHbIX YCIOBHUM U OXpaHbl
TpyJa, MOKapHOU OE30MACHOCTH, 3aIIUTON OKPYKAIOMICH CpeIbl

I1K-2

CrnocoOeH Ha OCHOBE 3aKOHOB TEIJIOPHU3UKK U TEPMOJIUHAMUKU
NPOTHO3MPOBATH XapaKTep U pa3Mephl 30H BO3JEHCTBUS OMACHBIX (PaKTOPOB
U HUX CONYTCTBYIOIIMX TMPOSIBICHUA TIpPU aBapusix U IMOXKapax B
IOMEIIEHUSX, 3/JaHUAX, COOPYKEHUSIX, HA TEXHOJIOTUYECKUX YCTAaHOBKaX U
OTKPBITOM IIPOCTPAHCTBE

3amauyy AMCHUILINHDBI:

e DopMUpOBaHUE 3HAHUN O COBPEMEHHBIX MOJAXOJaX K MPOrHO3WPOBAHMIO
omacHbIX (PAKTOPOB TMOXapa MpU PEIIEHHH 3a7ad oOecleyeHus MOoKapHOU

0Ce30IacHOCTH,

e DopMHpPOBaHHE YMEHHWW CUCTEMATU3UPOBATH M AHAIU3UPOBATH JAHHBIE I10
MOKapy Y M3BJIEKATh U3 HUX MH(POPMAILIUIO, HEOOXOIUMYIO JJI PEIICHHs] BOIIPOCOB,
BO3HUKAIOLIUX IIPU PaCCIEIOBAHUM 10KAPa,

e (opMupoBaHHE HABBHIKOB NPUMEHEHHUS COBPEMEHHBIX MPOrPaMMHBIX
IPOIYKTOB B PEIICHUH 33/1a4 IPOTHO3UPOBAHUS OMACHBIX (PAKTOPOB MOXKapa.

2. IlepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHs AUCIUILINHBI,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJibTATAMHU OCBOEHUSI 00pa30BaTeIbLHOM

NpOrpaMMbl




HHZ{HKaTOpLI JOCTUKCHHUS KOMIICTCHIIUHN

[Tnanupyemblie pe3yabTaThl 00y4eHUs IO
JIMCLMILINHE

OIIK-1.1 3HaHue HOpPM M TpeOoBaHWH OOIIEOTPACIEBBIX,
OTpaclIeBBIX MPABUJ, PErIaMEHTOB, TPEeOOBaHUS JIOKAIbHBIX
HOPMATHBHBIX JIOKyMEHTOB MO IMOXKapHOW 0€3011aCHOCTH, OXPAaHBI
Tpyla JUIsd peleHus] CTaHAAPTHBIX 33a4 NpodecCHOHATBHOM
JESTEIbHOCTH HAa OO0BEKTaX pa3IMYHOro (PYHKIMOHAIBHOTO
Ha3HAuYeHUs

3HaeT onpenercHre (XapaKTePUCTHKH)
Pa3IMYHbIX BUJIOB I10OXKAPHBIX PUCKOB.
HopmartuBHbIE TOKYMEHTBHI, OIIPEAEIAIONINE
MOYXKapHbIC PUCKHU. Kakne BenmuumnHbI BXOIST B
(dbopmyiy onpeneneHus pacu€THOM BETHYUHBI
WHIUBUAYAIBHOTO TIOKapHOTO prcka. OCHOBHBIE
TpeOOBAHUS K OMPEICIICHHUIO MOKAPHOM
OITACHOCTH MPOU3BOJICTBCHHBIX 00BEKTOB.

OIIK-1.2. 3HaHMe OCHOB HPOTHBOIOXAPHOIO HOPMUPOBAHMUS,
cHUCTeMaTH3alMK ¥ KoAM(HKAaIuK TpeOOBaHMH  MOXKapHOU
0e301macHOCTH, YCIOBHH W TOpSAKAa WX MPUMEHEHHS, OCHOB
OLICHKH COOTBETCTBHS, OCHOB JIMIIEH3UPOBAHMS JESITEIBHOCTH B
obOmacTh TOXapHOH O€30macHOCTH W y4acTHs  OpPraHoOB
(enepabHOTO  TOCYapCTBEHHOTO  IOKApHOTO  Hajg3opa B
JHLIEH3UPOBAaHNHU JPYTHX BUAOB JESTEIbHOCTH

3HaeT OCHOBHBIC TPEOOBAHHUS K OTPEACICHUIO
MOYKAPHO# OMACHOCTH ITPOU3BOACTBEHHBIX
00BEKTOB.

OIIK-1.3. CnocoOHOCTh OIpeAensaTh HAIWYHEe W BO3MOXKHOCTH
NpOSIBJIEHUS.  OMACHBIX (PAKTOPOB IOKapa, B TOM YHCIIE
00YCJIOBJICHHBIX OCOOCHHOCTSAMH TEXHOJOTHH K OpTraHU3al[iH
MPOU3BOJICTBA HA OOBEKTAaX pPa3IMYHOTO (DYHKIIMOHAILHOTO
Ha3HAYEHWs, BKJIIOYAs OIMacHble M 0CO00 OmacHble OOBLEKTEHI,
MPOU3BECTH HE3aBHCHUMYIO OIIEHKY PHCKOB B O0JACTH MOKAPHOU
0e30IMacCHOCTH

YMeer onpeaensTh HaJIMYM€ W BO3MOXXHOCTB
NPOSIBJICHUS OITACHBIX (PaKTOPOB MoXKapa,

Ymeer MMPOBOANUTL OLCHKY BJIUAHUA OTACIIbHBIX
CBOMCTB TIOpIOYEd Harpy3ku Ha JUHAMUKY
omacHbIX (PaKTOPOB MoKapa.

OIIK-1.4. BnaneHue HaBbIKAMM OPraHM3allMM U IUIAHUPOBAHUSA
MOXKapHO-TIPOQHUIAKTHYECKOH paboThl Ha OOBEKTE, KOHTPOJIA
BBINOJTHEHUS 3aIUTAHUPOBAHHBIX ITPOTUBOIIOKAPHBIX MEPOIIPHATHH
Ha o0BeKTe

Bnaneer  HaBbIKAMM ~ M3YYCHHS — JTUHAMHKH
pa3BUTHSl  OmacHbBIX  (haKTOpoB  MHOXapa C
TTOMOIIBIO COBPEMEHHBIX MPOTPaMMHBIX
MTPOTYKTOB

OIIK-1.5. CrniocoGHOCTB OCYILECTBIIATh (enepanbHbIHA
TOCYJapCTBCHHBIA ITOKapHBIA HAag30p Ha OOBEKTAaX 3aIUTHl B
COBPEMCHHBIX YCIIOBHSX

3HaeT OCHOBHEIC TPEOOBAHUS K OIPEACICHUIO
MOXKAPHOI OMACHOCTH MPOU3BOACTBEHHBIX
00BEKTOB.

OIIK-4.1. 3HaHne COBpeMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHH
W TIpOTPaMMHBIX CpEICTB, B TOM UHCIEC OTCUYECTBEHHOTO
MPOM3BOACTBA  JUIA  pEmIeHus  337a4  NpogecCHOHATBHOU
JEeATEIFHOCTH, CBA3aHHOM ¢ obecreueHneM Oe30IacHBIX yCIOBHH
W OXpaHBl TpyHda, TIIOKapHOH  OE30MacHOCTH,  3alIUTOH
OKpYXarolleu cpenbl

3HaeT COBPEMEHHBIE MPOrpaMMHbIE POAYKTHI,
peanu3yIoNe HHTETPATHHYI0 MATEMAaTHICCKYIO
MOJIENb TIOXkKapa.

3HaeT NpHUKIagHBIE TPOTPaAMMBI HA OCHOBE
30HHBIX MOJIENIEH MmoXxapa

3HaeT NPHUKIAIHbBIE TPOTPaAMMbI Ha OCHOBE
TIOJIEBBIX MOJIEJICH moKapa.

OIIK-4.2. VYwMmeHue BbIOMpAaTh COBPEMCHHBIC H3MEPUTEIBHYIO U
BBIYUCIUTCIIBHYIO TCXHHKY, I/IH(l)OpMaHI/IOHHBIe TEXHOJOTUHU U
IpOrpaMMHBIC CPEACTBA, CPEICTBA OOCCICUCHHS IOXKAPHOM
0e301macHOCTH OOBEKTOB M OIOBEIICHMS JIIO/ICH, B TOM 4HCIIE
OTCYECCTBEHHOTO TPOU3BOJCTBA JIJIS PCIICHHS THIOBBIX 3a/a4
PO eCCUOHATBHOM ICSITETBHOCTH

YmMmeer BBIOMpaTh COBpPEMEHHBIC IPOTPaMMHBIC
MPOAYKTEI, peanu3yomue HHTETPATBHYIO,
30HHYIO U TIOJIEBYIO MOJIENIU TIOXKapa.

OIIK-4.3. CrocoOHOCTh  MOJETHPOBATh OpraHW3alMOHHBIC, | Brageer HAaBBIKOM MOJIETTUPOBAHUS
TAKTUYECKUE, TEXHOJIOTMYCCKHE, TEXHUYECKHE MPOIECChl M | PaclpoCTpaHCHUH OMAacHBIX (DaKTOpOB IMOXKapa Ha
CHCTEMbl C [ENbI0 ONTHMHU3AIMU CHUCTEMBbI oOecreueHus: | 0ObeKTe c MTOMOIIBIO COBPEMEHHBIX
MOXKapHO#  0e30MmacHOCTH B paMKax  MNPOQeCcCHOHATIBHOW | MPOrpaMMHBIX MPOIYKTOB

JIeATENILHOCTU JUIS PEIeHUsT 3aad [MOXKapHOil 0e30macHOCTH, B

TOM 4YHCJIE C TPUMEHEHHEM CpPEICTB aBTOMATH3UPOBAHHOTO

MIPOCKTUPOBAHHUSI

[IpoEKTHO-KOHCTPYKTOPCKHM THII AESTEIBHOCTH

[IK-2.1. 3HaHNEe OCHOBHBEIX CIIOCOOOB NMPOTHO3UPOBAHHS B 30HAX | 3HAET OCHOBHBIE CIIOCOOBI IPOTHO3HPOBAHUS

pacrojgararommx omnacHbIC q)aKTOpBI MOXKapoB IpHU aBapuiax H

JAAHAMHWKHW PA3BUTHA OIMACHBIX (I)aKTOPOB noxapa

nokapax B IOMCIICHMAX, 3MaHMAX, COOPYKCHMAX, Ha | B IIOMCIICHUSX, 3JaHUSX, COOPYXKCHHUAX, Ha
TEXHOJIOTHYECKNX YCTAaHOBKAX M OTKPHITOM MPOCTPAHCTBE. TEXHOJIOTHYECKUX YCTAHOBKAX W  OTKPBITOM
IIPOCTPAHCTBE.




[Tnanupyemblie pe3yabTaThl 00y4eHUs IO

I/IHZ[I/IKaTopLI JOCTUKCHHUS KOMIICTCHIIUHN
JUCHUIIIINHC

[IK-2.2. YMeHue neidcTBOBaTh B Cilydae BOBHUKHOBEHUU MOXKAPOB | YMEET MPOrHO3UPOBAaTh pa3BUTUE  ONACHBIX
Ha 00BEKTaX 3alIUThl, MPOTHO3UPOBATh OOCTAHOBKY M MPUHUMATh | (haKTOPOB IMOXKapa
TIPABWJIbHBIE PEIICHUS JUISI TUKBUIAIUHN TaHHOM MPOOIEMEI.

[IK-2.3. Bnanenue mnpaBWIBHOTO TPUMEHEHHSI HOPMAaTUBHO- | 3HaeT HOpPMAaTHBHBIC JIOKYMEHTHI,
MPaBOBBIX aKTOB B 00JAacTH TOXKapHOW OE30MacHOCTH B | ONpeNeNAoNIie  MokapHele  puckd.  Kakue
NOMEIICHUSX, 3/IaHUSAX, COOPYKEHHSX, Ha TEXHOJOIMYECKHX | BEJIMYMHBI BXOAAT B (OPMYIy OIpEIeTICHUs
YCTAHOBKaX M OTKPHITOM IIPOCTPAHCTBE. pacuéTHoit BEJTMYUHBI UHAUBUIYAJIBHOTO
noxkapHoro pucka. OCHOBHBIE TpeOOBaHUS K
OIIPEJCIICHUIO MOXKapHOU OIaCHOCTH
MTPOM3BOACTBCHHBIX 0OBEKTOB.

3. MecTO IMCHUILUIMHBI B CTPYKTYpPe OCHOBHOM NPodeccuoHaAIbHOM
0o0pa3oBaTeJIbHOI MPOrPaMMBbI

JlucuumuinHa OTHOCUTCS K 0053aTeNIbHOM YacTH 00pa30BaTebHON MPOTrpaMMBbl
cnequanutera 1o  cnemuanbHocth  20.05.01  Iloxapnas ~ 6e30macHOCTb,

HampaBiaeHHOCTh (Mpoduiib) «I 0CyIapCTBEHHBIN MOKAPHBIA HAJI30PH.

4. CTpyKTypa N coaepxanue 1ucuuiinubl «IIporuo3upoBanue onacHbIX
(¢axTopoB noxxkapa»

OO6mmas Tpy10eMKOCTh JUCHIHUILIMHBI COCTABIIACT 4 3a4eTHbIC ¢IMHUITLI 144 daca.

4.1 Pacnipenesienne TPyJA0€eMKOCTH AMCIUIIMHBI 10 BUIaM padoT 1Mo ceMecTpam
1J151 O4HOM (POPMBI 00yUeHH st

TpynoemkocTs
. o
B yueOHoH paGorE! 3.€. qac. ceMecTpaMm

A

OO6m1ast TpyI0€MKOCTh TUCIUILIAHEI TI0 YYCOHOMY TUTaHY 4 144 144
KonraktHas paboTa, B TOM YuCIIe: 56 56
AyAUTOpPHbIE 3aHATHS 54 54
Jlexuuu (JI) 20 20
ITpaktrgeckue 3anstus (I13) 34 34
KouncyabTanuu nepeja 3K3aMeHOM 2 2
CamocrositesbHas padora (CPC) 52 52
JK3aMeH 36 36

4.2 PacnipeesieHue TPyA0€eMKOCTH TUCHHUILIMHBI 110 BHAaM padoT o Kypcam
IJIS1 32049HOI opMBbI 00yUeHUA

TpynoemkocTs

Bun yuebHoit paboThl o
3.e. qac.
Kypcam




5 6
OOmass TpyIOEMKOCTh AMCHUIUIMHBI  T10 4 144 36 108
y4eOHOMY TIaHy
KoHnrtakTHas paboTa, B TOM 4ucCIe: 16 2 14
Ay/IMTOPHBIE 3aHATHUS 14 2 12
Jlexumu (JI) 4 2 2
[Mpaktryeckue 3ansatus (I13) 10 10
Koncynbranum nepes 3k3aMeHOM 2 2
CamocrosiTesibHas padora (CPC) 119 34 85
JK3aMeH 9 9

4.3. TemaTu4ecKkuil IJI1aH, CTPYKTYPUMPOBAHHBINA MO TeMaM (pa3aeJiam) ¢
yKa3aHHeM OTBEJACHHOI0 Ha HUX KOJINYeCTBA AaKaJleMHYeCKHUX YaCOB M BU/I0OB
yueOHBIX 3aHATHII J1J151 O4HOH (POPMBI 00yUeHNsI
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1. Tema 1. OcHoBHbIE mnoOJIOXKEHUs wu| 14| 4 2 8
MOHATHS TOXKApPHBIX PHUCKOB, a TaKkKe
METOJIOB TPOTHO3UPOBAHUS OIMACHBIX
dakTopos noxapa (ODII).
2. Tema 2. OcHoBHble TIOHATUS U |16 | 4 4 8
ypaBHEHUS WHTErpaIbHOU
MaTEMaTUYECKOW MOJIENH TIokKapa B
[IOMEILEHUU.
3. Tema 3. T'azooOMen mnomemenuii u| 14 | 4 4 6
Teropu3nIecKue byHKIHH,
HEOOXOUMBIE TUTS 3aMKHYTOTO
OTMCaHUs MOoXapa.
4, Tema 4. Marematnyeckass noctaHoBka| 12 | 2 4 6
3agauyn o quHamuke OPI] B HavanbHOMI
CTaJuu ToXKapa.
5. |[Tema 5. IlpornoszupoBanue O®DII npu| 12 | 2 4 6
TYIICHUN TI0Kapa C WCIOJIb30BAHUEM
WHTETPAIBHOTO METO/IA.
6. Tema 6. OcHOBHBIE TIOJIOKEHUA| 16 | 2 6 8
30HHOTO MOJICIIMPOBAHUS  TIOYKAPOB.
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Uucnennas peanu3anus 30HHOU
MOJICTIH.
7. |Tema 7. OcHoBbl nuddepeHimaipHoro | 22 | 2 10 10
(moneBoro) MeroAa MNPOrHO3MPOBAHUS
O®II. Yucnennas peanu3zanus mojeBon
MOJIETIN.
KoncyabTanus 2 2
JK3aMeH 36 36
Hroro mo nucuuminHe: 144| 20 34 2 36 52

4.4. TemaTH4eCKHMil IJIaH, CTPYKTYPUPOBAHHBIN M0 TeMaM (pa3aenaMm) ¢
yKa3aHHeM OTBeIEeHHOI0 HA HUX KOJIUYeCTBA aKaJleMUYeCKUX YaCOB U BH/I0B
Y4eOHBbIX 3aHATHI 1JIA 3204HOI GopMbI 00yUeHHs
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1. |[Tema 1. OcHoBHEIC TTOJOXKEHUA | 21 2 19
MOHATHS TIOKAPHBIX PHCKOB, a
TaK)X€ METOJIOB MPOTHO3UPOBAHUS
omacHbIX  (DaKTOpOB  TOXkKapa
(ODI).
2. |Tema 2. OcnHoBHblc moHsATHS H| 19 4 15
ypaBHEHUS WHTETpaJIbHOU
MaTeMaTHYECKOM MOJICNIA MOKapa
B IIOMCIICHUH.




KoaudyecTBO 4acoB 1o
BHUIAaM 3aHATHH

n/n HaumMmeHoBaHue pa3aejioB 1 TEM

Bcero 1acos

Jlekuuu

IpakTnueckue/
CeMuHapckue

3aHATHS
JlabopaTopHbie

3aHATHS

KouncyabTanus
KonTpoub

CaMocrosaTe/IbHASA
padora

1 2 3 4

(6}
»
\'
oo

(o)

3. Tema 3. ['a3000MeH nomerienuii u| 15
TETUI0(pU3NIECKIE byHKIHIH,
HEOOXOIMMBIE JIJIT  3aMKHYTOTO
OINKMCaHMS MOXKapa.

=
(6a]

4, Tema 4. MaTematnueckas 15
II0OCTAHOBKA 3aJa4X O JUHAMHUKE
O®II B HauanbHOM CcTAaaAUU
no>kapa.

15

o. Tema 5. IlpornosupoBanue ODII| 15
npu  TYDIEHHH  ToXKapa ¢
UCIIOJI30BaHUEM HHTETPATIBHOTO
METOJIA.

15

6. Tema 6. OcHoBHBIE TmOJIOXKeHHsA| 15
30HHOT'O MOJICJIUPOBAHMS
nokapoB. YucjeHHas peanu3arius
30HHOU MOJIEJIH.

15

7. Tema 7. OcHoBbl| 33 2 6
muddepeHanbHOro  (MoJIEBOT0)
Metona mnporHo3upoBanus OOII.
YucnenHas peanu3auus IOJIEBOMN
MOJIEJIH.

25

KouncyabTanus 2 2

JK3aMeH 9 9

Hroro 144 4 10 2 9

119

4.5 Copep:kaHue JMCUUILIMHBI IS 04HOM (popMBbI 00yUeHU

Tema 1. OcHOBHBIE MMOJIOKEHUS] U MOHATHUS MOKAPHBIX PHUCKOB, a TaKiKe
METO/0B NPOTrHO3UPOBAHUSA ONACHBIX (hakTOpoB nokapa (OPII).

Jleknusa.  @usnueckue  BEJIMYMHBL,  xapakrtepusyromue ~ O®II B
KOJIMYECTBEHHOM oOTHoweHuu. IIpenensHo nonmycrumsie 3HaueHus O®II. Llenu u
3a7ayu  ompeneseHus (pacyéra) pa3idMYHBIX BHJIOB TOYKapHBIX PHUCKOB JUIA
pa3nuuHBIX OO0BEKTOB. VX KpuTHUEeCKHEe HOpMAaTHWBHBIC 3HaueHusa. OmnpeneneHue
(XapakTepuCTHKa) pa3IuYHbIX BUJOB MOKAPHBIX pUCKOB. HopMaTHBHbBIE TOKYMEHTHI,
omnpenensiomue MnoxapHsle puckd. Kakue BenuuuHbl BXOAAT B (GOpMYIy
ONpENENICHUS] PAcYETHOM BEJIMYMHBI HHIMBUAYAJIBHOTO IOXAapHOTO pHUCKa.



OcHoBHbIE TPeOOBaHUS K ONPEACICHUIO TOXKApPHOH ONAacHOCTH MPOU3BOICTBEHHBIX
OOBEKTOB.

IIpakTuyeckoe 3ansaTue. [loxxapHbIl pUCK — ME€pa BO3MOKHOCTH peaIn3aluu
II0’KapHOM OIACHOCTH M €€ MOCIEACTBUM JJIs JIFOAEH U MaTepUAIbHBIX LIEHHOCTEHN.

CamocrositesibHass padora. HopmaTuBHO-TIpaBOBOE pETyJIMpPOBaHUE B
00JJaCTH OLEHKHM TMOXApHOW ONACHOCTU PA3MYHbIX O00BEKTOB. (OcoOEHHOCTU
OMpeNeNeHus] TOKapHbIX PHUCKOB Ha HETUIOBBIX o00bekTax. CoBpeMEHHOE
MOJIO)KEHUE METOJMK IO OLEHKH IOKAPHBIX PHUCKOB HA OOBEKTaX pPa3’IM4YHOIO
HA3HAYECHUS.

Pexomenayemas qurepartypa:

OcHoBHas [1-2],

JlomonuutenbHas [ 1-2].

Tema 2. QOcHOBHbIe TIOHATHSI W YPAaBHEHHS HHTErpaJbHOM
MaTeMaTH4YeCKOM MO/Ie/IM M0Kapa B IOMELeHNH.

Jlekuus. VcxoaHble MOJIOKEHNS U OCHOBHBIE TOHATHS UHTETPAIIBHOTO METOAA
TEPMOJIMHAMMYECKOTO0 aHaiau3a mnoxkapa. CBoiicTBa ra3o00pa3HOil cpenbl B
IIOMEIICHUHA TpU Ioxape. MHTerpanbHblii METOJX OINKMCAHUS COCTOSHUSA Ta30BOMU
cpenbl MpU TOXKape B MOMelleHUuU. J[pIMooOpa3oBaHWEe W MapaMeTphbl JbIMa,
00pa3oBaHHOIO TBEpAbIMU 4YacTUIlaMHU. CBS3b MEXKIY ONTHUYECKOW MIOTHOCTHIO
IbIMa U JANbHOCTBIO BUAUMOCTH. JuddepeHnuanbHble ypaBHEHUS UHTErPaIbHOM
MaTEMaTUYECKON MOJENU TO0XKapa, OMHMCHIBAIOIINE JUHAMHKY OIACHBIX (PAKTOPOB
noxkapa. HauanbHble ycioBusSi W yclOBUSL OAHO3HayHOcTU. Krnaccudukauus u
CYLIHOCTh HMHTETPaJIbHBIX MaTEMaTMUYECKUX MOJENIeN Tmoxapa. Maremaruueckas
MOCTAaHOBKAa 3agauu o nporuosupoBanun O®II Ha OCHOBE MOJHOW CHCTEMBI
g depeHInaTbHbIX YPaBHEHUI HHTErpaIbHONW MOJIEIH MOXKapa.

IIpakTuuyeckoe 3anaTHe. 1. KognuecTBeHHas OLEHKAa COCTABJISIOLINX
MaTEepUAIIBHOIO W JHEPreTUYECKOro OanaHca mnoxapa B MX AuHamuke. 2. Pacuer
JUHAMUKY MaTEpHAIbHOIO M SHEPreTHYecKOoro OajlaHca Mo)kapa B Mporpamme Ha
OCHOBE MHTETPAIbHONW MaTeMaTUYECKON MOJIeNIM U OPOpPMIICHUE OTYETA.

CamocrositeibHas padora. CoBpeMEHHBIE NPOTpaMMHBIE  TNPOAYKTHI,
peanusyronue UHTETPAIIbHY IO MaTeMaTHYECKYHO MOJEIb roxXxapa.
DKCneprUMEeHTAIbHBIE METO/Ibl OTIPEICTICHHS JMHAMUKN OMAcHBIX (haKTOPOB T0Kapa.

Pexomenayemas jureparypa:

OcnoBHas [1-2],

JlononmauTenbHas [ 1-2].

Tema 3. TI'azoo0Men mnomemeHuii W Temnopuinyeckue (GyHKUUH,
He00X0AuMBbIe IJI51 3AMKHYTOI'0 ONMCAHUSA MOKapa.

Jlekuus. Pacrnipenenenue naBieHUW 10 BbICOTE noMmemieHus. [ImockocTh
PaBHBIX JaBICHUH U pEXUMBl paboTel mpoema. Pacuer pacxoma Tasa,
BBIOpachIBAEMOIo 4epe3 Mmpoembl. Pacuer pacxoja Bo3dyxa, MOCTYMAIOMIETO yepes
npoembl. BiusitHue Berpa Ha razooOmeH. OlieHKa BEJIMYMHBI TEIJIOBOTO MOTOKAa B
OTPAXKACHUA. OMIUPUUYECKUE M TOJYIMIHUPUYECKUE METOJbl pacyeTa TEIIOBOTO



MIOTOKA B OrpaxaeHus. MeTo/ibl pacueTa CKOPOCTH BBITOPAHUS TOPIOYMX MaTEPUAIIOB
Y CKOPOCTH TEIIOBBIICICHUS.

IIpakTnueckoe 3anaTHe. 1. OUEHKA BIUSHUS OTIEIBHBIX CBOICTB rOproYeil
Harpy3kd Ha JUHAMHUKY ONacHbIX (hakTopoB moskapa. 2. M3ydyenue mnapameTpoB
€CTECTBEHHOI0 ra3000MeHa NpH MOKApe B UX CBI3UM MEXKIy COOOH, a Takxke ¢
F€OMETPUYECKUMH XapaKTEepUCTUKAaMU MpoeMoB. 3. PacueT OuUHAMUKHU MOXapa C
NOMOIIBIO MPOrpaMM HAa OCHOBE HWHTErpajbHOM MaTeMaTHUYeCcKOW MOJEIu U
odopmiIeHUE OTYETA.

CamocrositesibHast padora. @opmylbl sl pacyera CKOPOCTH JBHXKEHUS
YXOJAIINUX ra30B U NOCTYNAIOLIETO BO3/1yXa B Pa3HbIX TOYKAX MpoeMa. 3aBUCUMOCTH
MacCOBBIX PAacXOJIOB YXOASIIMX T'a30B U MOCTYIMAOUIETO BO3AyXa JJis MPOEMOB MpPH
Pa3IUYHBIX PEKUMaX Ta3000MeHa OT FTEOMETPUUYECKUX XaPaKTEPUCTUK ITOTO MpoemMa
U CpEeIHEOOBEMHBIX IapaMETPOB COCTOSIHUSI Ta30BOM Cpeabl B IOMEIICHUU
(TUIOTHOCTHU U JaBiieHus1). PaananMoHHO - KOHBEKTUBHBIN MPOLIECC TEIJIONEPEHOCA B
ra3000pa3HOH cpejie P MOKape B IOMEILECHUH.

PexoMenayemasi qureparypa:

OcHoBHas [1-2],

JlononuuTenbHas [ 1-2].

Tema 4. Maremarnyeckasi NmOCTaHOBKa 3axa4yu o auHamuke OPII B
HAYAJbHOM CTAMH IOXKAPA.

Jleknus. Kiaccudukanus uHTErpalbHBIX Mojelied mokapa. MHTerpanbHas
MaTeMaTU4YecKass MOJIENb MoXapa JiJIsl UCCIIeIOBAaHUS JUHAMUKH OMACHBIX (PaKTOpOB
IoXKapa M €€ 4HCIEeHHas peanu3anusa. MHTerpanpHas MaremMaTndeckas MOJIEIb
Ha4daJIbHOM CTaJMH MOKapa U pacyeT KPUTUUECKOU MPOJOJKUTEIBHOCTH MTOXKapa.

IIpakTnueckoe 3anaTme. 1. OuneHka BIUAHUS  pabOTBl  CUCTEMBI
MEXaHUYECKON BEHTWISIIIMKA HA PEXHUM ra3000MEeHA U TUHAMHUKY OMAaCHBIX (haKTOpOB
noxapa. 2. M3ydeHne BIMSHUA THNA TOPIOYEH HAarpy3ku Ha JMHAMUKY MPOLIECCOB
pa3BUTH TOXKapa B NMOMELIEHUH U TEIJIOOTAAa4M K IOBEPXHOCTSAM OIPAXKICHUM. 3.
Pacuer aunHamMuky mnokapa C IOMOLIBIO MPOTPaMM Ha OCHOBE WHTETPaIbHOMN
MaTeMaTUYECKON Moienu U 0pOopMIIEHUE OTYETA.

CamocrosiTeabHas padora. Teopus noxapa u npouecc ropenusi. HauanbHblii
JTam Mo)kapa B 3aKpbITOM TOMENIEHMU [0 TOJIHOIO OXBaTa IulaMeHeM. Pacuer
BPEMEHM 3BAKYalMU U3 FOPSILETO IOMELIEHNUS.

Pexomenayemas jureparypa:

OcHoBHas [1-2],

JlononmauTenbHas [ 1-2].

Tema S. [IIpornosupoBanme O®PII npu TymieHuH moxkapa ¢
HCIO0JIb30BAHMEM HHTErpaJbHOr0 MeTOAa.

Jlekuusi. Pacyer KpUTHUECKMX 3HAYEHHUM CPEHUX IApAMETPOB COCTOSHUS
cpenbl B noMenieHuu. Pacuer koaduimenTa TEmonoriomeHus Ipyu ONnpeaeIeHuH
KPUTHYECKON TNPOJOJDKUTEIBHOCTH I0XKapa. PeXuM NONHOCTBIO pa3BUBIIETOCS
nokapa ¥ TeMIEpaTyphl, IPU 3TOM AocTUraeMbie. BrIOpoc miaaMeHu U3 ropsiero



nomeneHus. PacnpocTpanenune noxapa u3 nomemieHus. OCOOEHHOCTH pa3BUTHSA
nokapa B JKWIBIX 3JIaHUSX, OOIIECTBEHHBIX 3JaHMSIX, IPOU3BOJICTBEHHBIX U
CKJIQJICKUX TIOMEILEHHUSX, CENbCKOXO03SIIICTBEHHBIX 00BEKTaX, HA TPAHCIIOPTE.

IIpakTuueckoe 3ansaTHe. 1. M3yyeHne BIMsHUS TUIA TOPHOYEH HAarpy3Ky Ha
TEMIIEpaTypHbIA pexxuM mokapa. 2. OneHka BIHUSHHUS pabOThl CUCTEM OOBEMHOIO
NOKAPOTYILIEHUsI HAa JTUHAMMKY OMACHBIX (haKTOpOB mokapa. 3. Pacuer nuHamuku
nokapa ¢ HOMOIIBIO ITPOTPaMM Ha OCHOBE MHTETPAIIbHON MAaTeMAaTUYECKON MOJEIN U
odopmiIeHUE OTYETA.

CamocrosiTeibHass padora. lccinenoBaHue TeMIeEpPaTypHOro peXuMa B
BEpXHEH 30HE MOMENIEHUSA NpHU JIOKAIBbHOM Moxape. MccienoBanue IHHAMUKU
JNBIWKEHUS TpaHULbl 3aJbIMICHHOM 30HBI IpPU JIOKAIBHOM TMoXape. BiusHue
pacrojoKeHUs] ToproYeil Harpy3kd Ha JUHAMHUKY OIACHBIX (PAKTOpOB moXKapa U
razooomeH nomenieHus. ONTUMU3ALKS OTHE3AIUThl CTPOUTENBHBIX KOHCTPYKIMM €
y4E€TOM [TapaMeTPOB PEATBHOIO MOXkKapa.

Pexomenayemasi sureparypa:

OcHoBHas [1-2],

JlononmuuTenbHas [ 1-2].

Tema 6. OcHOBHbIC I0JIOKEHHMS] 30HHOI0O MOJACIMPOBAHMS II0KAPOB.
YuciieHHas peaju3anus 30HHOH MOJEJIH.

Jleknusi. OcoOEHHOCTH pacIpe/iefieHUs JOKAJIbHBIX MMapaMeTPOB COCTOSTHUS
ra3oBOM Cpe/ibl BHYTPY NOMENIECHUS B HAYAJIbHOM CTaJNM MOKapa U MPU JOKAJIbHBIX
noxkapax. Pa3neneHne mnpocTpaHCTBA BHYTPU IoKapa Ha 30HBL OnpeaerneHue
IIOTOKOB MAacChl U SHEPIrUM U3 KOHBEKTUBHOW KOJIOHKH B IPHUIIOTOJOYHBIN CIIOW Ha
OCHOBE TEOpUU CBOOOHOM TypOyJICHTHOMN KOHBEKTHBHOM CTPYH.
Hubdepennnansuble ypaBHEHUST MaTepUaIbHOTO OamaHca Ta30BOM Cpembl U ee
KOMIIOHEHTOB, OajlaHCa ONTHUYECKOr0 KOJIMYECTBAa JIbIMAa W DSHEPIUHM A
IPUNOTOJIOYHOM 30HBI MNPU OTCYTCTBMM Tra3000MeHa C BHEWIHEH aTtMochepoil.
Juddepennpanbaple  ypaBHEHHS] JIB)KCHUST HUKHEW TPAHUIBI MPUIIOTOJIOUYHON
30Hbl. HayanbHble ycinoBusi. MaTeMaTuyeckas OCTAHOBKA 3a/1ayd MPU raz000MeHe
IIPUTOJIOYHOTO CJIOS C BHEIIHEW CPEAOW M U3MEHSIOIIMMCS CO BPEMEHEM OYarom
noxkapa.

IIpakTnueckoe 3anaTHe. 1. Maremarnueckass NOCTaHOBKA 3aJayd IIpU
ra3o00MeHe NPUTOJIOYHOIO CJI0sl C BHEIIHEH cpenoil. 2. 30HHas MaTeMaTHyecKas
MOJENIb HAYaJIbHOW CTaJuM Mokapa B momenieHuu. 3. Pacuer moxkapHOro pucka c
MTOMOIIBIO MMPUKJIAIHBIX TPOTPAMM HA OCHOBE 30HHBIX MOJEJEH MOXKAapA.

CamocrosiTesibHAss padora. Maremartuueckas TIOCTaHOBKA 3aJadyd O
JTUHAMUKE OMAacHBIX (PaKTOPOB MOKapa B MPUIIOTOJIOYHON 30HE M €€ aHATUTUYECKOE
peLIeHUE IIPU MOCTOSIHHBIX 3HAYEHUSIX Pa3MEpOB M TEIUIOBOW MOIIHOCTH OyYara
rOpeHus. YCJIOBUS BO3HUKHOBEHHUS B3pPBIBOOIIACHBIX CMECEH, XapaKTEPUCTUKU
00BbEMHOT0 B3pbIBa, MOIIHOCTh B3pbIBa (pacueTHble mnapameTpbl). CIOXKHOCThH
YUCJIEHHOM pealn3alyy TOJHOW 30HHOM MaTEMAaTHYECKOM MOJeNu. ANropuTM
yuclieHHOro pemieHus 3amadun Ha [IDOBM. Crpykrypa mporpamMmbel M €€ 3amyck.
JleiicTBUS MTpU BOZHUKHOBEHUU OLLIMOOK.

10



Pexomenayemas jureparypa:
OcHoBHas [1-2],
JlononmauTenbHas [ 1-2].

Tema 7. QOcHoBbl jaudpdepeHnuanbHOr0  (M0OJEBOr0)  MeToAA
nporiosuposanuss OP®II. YuciienHas peanusanus 1mojaeBoi MoIesIu.

Jleknus. CynrHocTs auddepeHimaisHoro MeToia, ero HHPOpMaTUBHOCTh U
00JaCTh MPAKTUYECKOTO HCHOoJb30BaHUs. COBpEeMEHHOE COCTOSIHME BOIIpOCa.
Uucnennas peanuzauus qudepeHinnanibHOoi MaTeMaTHYeCKON MOJIETH.

bazoBas cucrema muddepeHnnanbHbIX YpaBHEHUH B YACTHBIX MPOU3BOIHBIX
JUTSl OTIMCAHUS TypOYJIEHTHOT'O HECTAIIMOHAPHOTO JBMKEHUS U MPOIECCOB TEIIO- U
MaccolepeHoca B MHOTOKOMIIOHEHTHOM Tra30BOM CMECH C YYETOM XUMHUECKUX
peaknmii W 00pa3oBaHHWS  JBIMOBOTO  a’po30isi. TypOylieHTHas  BSI3KOCTb,
TEIJIONPOBOAHOCT, U IudPy3usi. Anredpanueckass Mozaenb TypOyneHTHocTH. K-g
MOJENb TypOyJIeHTHOCTU. ['paHUYHbIE YCIOBUS IJI1 TapaMeTpPOB TYpOYJIEHTHOCTH Ha
orpaxaeHusx.  MojenupoBanue  mpoueccoB  ropeHus.  OpHOCTyneHYarTas
HeoOpaTtumasi OpyTTO-peakiids MeXAy TOPIOUUM U OKUCIUTeNeM. J[ByXcTyreHuarast
peakuusi u 00pa3oBaHue caku. MaTemaTuyeckas Mojelib 00pa30BaHMs, KOATYIISIINU
U MepeHoca AbIMOBOTO a’po3oiis. [lornomnienue, paccenBanue U ociadieHHE CBETa B
aspososie. PaananyoHHBIA TEMJIONEPEHOC B HEMPO3pAavyHOM cpele. Y paBHEHHE
MIEPEHOCa TEIJIOBOIO M3Iy4YEHUs, METOAbl PEUIEHUS 3a/Ja4d O MEPEHOCE TEIIOBOrO
U3ITyYEeHUs] — TOTOKOBBIN, MU Py3nOHHBIN, TUCKPETHBIN U cTatucTrHdeckuii (MonTe-
Kapio). I'pannunble 1 HadalnbHBIE YCJIOBHUS Ha OrpakJArOLIMX MOBEPXHOCTSIX U Ha
MOBEPXHOCTH TOPIOYEro. YCIOBUSI B CEUEHHUSX MPOEMOB M B MPHIIETAONIEH K HUM
BHeITHEH oOyactu mpocTtpancTBa. Knaccudukamus auddepeHnnaabHbIX MOJEeH
no>kapa.

IIpakTnyeckune 3ansitusa. 1. Co3gaHue TOMOJOTMU OOBEKTA ISl OLIEHKU
M0’KapHOT0 PUCKA C OMOIIBIO MPUKIIAJHBIX TPOTPAMM Ha OCHOBE IMOJIEBBIX MOJICIICH
noxkapa.

2. Co3gaHue M pacyeT 3BaKyallMOHHOM COCTaBIISIIOLIEH pacyeTa IMOXKapHOTO
pHCKa.

3. IuddepennumanpHas (mmonesasi) MaTeMaThHueckasi MOJIENb MoXkapa B 3JJaHUU.

4. Pacuetr moXapHOro pucKa ¢ MOMOIIbIO MPUKIAIHBIX MIPOTPAMM Ha OCHOBE

MOJIEBBIX MOJIEJIEN MOXKapa.

CamocrositeibHaa padora: CyniHOCTh MeToAa, €ro WHGOPMATUBHOCTH U
00J1aCTh MPAaKTUYECKOTO HCIOIb30BaHUs, 0a30BYI0 cucteMy aud@epeHInanbHbIX
YpaBHEHHI B  YaCTHBIX  MPOU3BOAHBIX  JUJII  ONUCAHUS  TYpOYJICHTHOTO
HECTAlMOHAPHOT'O JIBMXKEHUS U MPOLECCOB TEIJIO- 1 MacCOOOMEHa, alireOpanyecKyro
MOJieJb TypOYyJIEHTHOCTH.

Pexomenayemas iurteparypa:

OcHoBHas [1-2],

JlomonuutenbHas [1-3].

4.6 Conep:xaHue QUCHUIIMHBI I 3204HOH GopMBbI 00yUeHHsI
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Tema 1. OcHOBHBIE 1M0JI0KEHHUS W TMOHATHA MOKAPHBIX PUCKOB, a TaKiKe
METO/I0B IIPOTrHO3UPOBAHUS ONMACHBIX akTOopoB no:kapa (OPII).

Jlekuusi.  dusnyeckue  BeNUUMHBL,  Xapakrepuszywomme ~ ODIl B
KOJIMYECTBEHHOM OTHoweHnH. [IpenensHo pomyctumele 3HaueHus ODIL. Llenu wu
3ajaul  omnpeneneHuss (pacy€ra) pasNMYHbIX BHUJOB IOXAPHBIX PHUCKOB IS
paznuYHbBIX O00BEKTOB. VX KpUTHUYecKHe HOpMaTUBHbIE 3HaueHud. OmnpeneneHue
(XapakTepuCTHKa) pa3IUYHbIX BUJOB MOKAPHBIX pUCKOB. HopMaTHuBHbBIE TOKYMEHTHI,
ompenensomue MnoxapHsle puckd. Kakue BenMuuMHbI BXOASAT B (GOpMyIy
ONpENEIICHUS] PAcYETHOM BEJIMYMHBl HHAMBUAYAJIbHOTO IIOXKAPHOTO  pHUCKAa.
OcHoBHBIE TpeOOBaHUS K ONPEICICHUIO TOKaPHOW OMAaCHOCTH MPOU3BOICTBEHHBIX
00BEKTOB.

CamocrosiTesibHass padora. HopMmaTUBHO-TIpaBOBOE pEryjaupoBaHUE B
00JTaCTH OIIEHKH TMOXApPHOW OMACHOCTH PAa3MYHBIX 00BbekTOoB. (OcoOeHHOCTH
ONpENENEeHUs] TOKapHbIX PHUCKOB Ha HETUIIOBBIX 00bekTax. CoBpeMEHHOE
MOJIO)KEHUE METOAMK 110 OLEHKH IOKAPHBIX PHUCKOB Ha OOBEKTaX pPa3’IM4YHOIO
Ha3HaueHuda. [lokapHbIi pPHUCK — Mepa BO3MOXKHOCTH peaM3allii MOKapHOU
ONIACHOCTH U €€ IOCIJIEACTBUN IS JIFOJIEU U MaTepUaJIbHBIX IEHHOCTEH.

Pexomenayemas aureparypa:

OcHoBHas [1-2],

JlononuuTenbHas [ 1-2].

Tema 2. OcCHOBHbIe TIOHATHSI M  YPABHEHUS  HHTErpajibHOMH
MaTeMaTHYeCKOM MO/Ie/IH M0KApa B MOMEICHUH.

IIpakTuueckoe 3ansitue. 1. KojguuecTBeHHas OIIEHKA COCTaBJISIONINAX
MaTepUalbHOrO M JHEPreTUYecKoro OanaHca mokapa B ux auHamuke. 2. Pacuer
JUHAMUKY MaTEPHAIbHOTO M JHEPTeTHUYECKOro OajlaHca Tokapa B MporpaMMe Ha
OCHOBE MHTETPAIbHON MaTeMaTUYeCKOW MOJIETU U 0pOpPMIICHUE OTUETA.

CamocrosiTesibHast padora. VCXonHbIE TMOJOXKEHUS M OCHOBHBIE MOHSTHUS
MHTETPAJIBHOTO  METOJa TEePMOJMHAMMYECKOrO aHaiu3za noxkapa. (CBolicTBa
razoo0pa3Hoil cpejibl B MOMEIIEHUU MpU Hoxkape. HTerpanbHbIii METOJ] ONMUCaHUs
COCTOSIHMSI Ta30BOM cpeibl IMpU Tokape B mnomenieHuu. JlpiMooOpa3zoBaHue u
napameTphl JbiMa, 00pPa30BaHHOTO TBEPABIMU YacTUllaMH. CBSI3b MEKY ONTHYECKON
IJIOTHOCTBIO JIBIMA U JAIIbHOCTBIO BUAMMOCTH.

Huddepennnanbubie ypaBHEHUS HHTETPATHHOW MAaTEMaTUYECKOW MO
Mo’kapa, OIKCHIBAIOIINE JUHAMHUKY OIAacHbIX (hakTopoB moxkapa. HauanpHbie
YCJIOBHSI M yCIIOBUS OaHO3HAayHOCTH. Krnaccudukamus U CyIIHOCTh MHTETPATBHBIX
MaTeMaTHYeCKUX MOJeNied moxkapa. MaremMarndeckas NIOCTaHOBKA 3aJadyd O
nporHo3upoBanuu  O®Il Ha ocHOBe TONHOW cuUCTeMBI JudPepeHIIaTbHBIX
YPABHEHUM UHTETPAJIbHON MOAEIH MOXKapa.

CoBpeMeHHbIE MPOrpaMMHBIE MPOAYKTHI, PEATUYIOUIUE HHTErPAIbHYIO
MAaTEMAaTHYECKYI0 MOJENb IMOXKapa. ODKCIEPUMEHTAIbHBIE METOJbl OINPEICICHUS
JTMHAMHUKH OTMACHBIX (DAKTOPOB MOKapa.

PexoMenayemas qureparypa:
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OcHoBHas [1-2],
JlononautenbHas [1-2].

Tema 3. TI'azo00MeHn mnomemeHuii uW Temwnopusnveckue (GyHKUUH,
Heo0X0aMMbIe VISl 3AMKHYTOI0 OIIUCAHUSA MOXKAPa.

CamocrosiTesibHast  padora. Pacnpenenenwe  naBiaeHMI 1O BBICOTE
nomenieHus. [110cKocTh paBHBIX JaBICHUM U peXUMBbI paboThl mpoema. Pacuer
pacxojga rasa, BbIOpacklBaeMOro uepe3 mpoembl. Pacuer pacxojga Bo3ayxa,
MOCTYIAIOIIET0 uepe3 nmpoeMbl. BiusiHue BeTpa Ha razoodmeH. OleHKa BEJIUYUHBI
TEIJIOBOI'O IOTOKAa B OTPAXKICHHUS. DMIIMPUUYECKUE W TOJYIMIUPUUYECKHE METO]IbI
pacuera TEIIOBOTO MOTOKA B Orpa)xAcHUs. MeToasl pacyeTa CKOPOCTH BBITOPaHUS
rOPIOYMX MATEPHAIIOB M CKOPOCTH TeruioBbleneHus. DopMynsl s pacyera
CKOPOCTH JIBMXKEHUSI YXOISIIUX Ta30B M MOCTYMAIOIIET0 BO3yXa B Pa3HbIX TOUKaX
npoeMa. 3aBUCHMOCTHM MAacCOBBIX pAacXOJI0B YXOISIIMX Tra30B M IMOCTYHAOLIEro
BO3/lyXa JUJIl IIPOEMOB MPH PA3IMYHBIX PEXKUMAaX razoo0MeHa OT reOMETPHUYECKHUX
XapaKTEPUCTHK 3TOTO MpOeMa U CPeIHEOOBEMHBIX MAapaMETPOB COCTOSHHUS T'a30BOM
cpeabl B TOMelleHUM (TJIOTHOCTH U JaBlieHus). PajiuaiimoHHO - KOHBEKTHBHBIN
IpolLiecc TEIJIoNepeHoca B ra3000pa3Hoil cpejie IpH MoxKape B MOMEILEHUU.

Pexomennyemasi iureparypa:

OcHoBHas [1-2],

JlononuuTenbHas [ 1-2].

Tema 4. MaremaTuueckasi NMOCTaHOBKa 3aaadu o auHamuke ODII B
HAYAJIbHOM CTAJUU MOKaAPA.

CamocrositeibHasi  padora. Kiaccudpukanuss WHTErpadbHBIX — MoOJEeH
noxkapa. lVHTerpanpHas MaTeMaTH4ecKas MOJEIb TMoKapa JJisi HCCICIOBaHUS
JUHAMHUKH OMACHBIX (DAKTOPOB MOXKapa U €€ YuclieHHas peanu3auus. urerpaibHas
MaTeMaTH4ecKass MOJIeJIb HAYaJdbHOW CTaguy TMOXKapa M pPacyeT KPUTHUYECKOU
MPOAOJDKUTEILHOCTH TOXKapa.

Teopus moxapa u mpouecc ropenus. HauanbHblil 3Tan mnoxkapa B 3aKpbITOM
MOMEIIIEHUHA 10 TIOJHOIO0 OXBaTa IUlaMeHeM. PacueT BpeMeHM »3Bakyallud W3
TOPSIIIIETO MOMENICHMUS.

PexoMenayemas qureparypa:

OcHoBHas [1-2],

HomonautenbHas [1-2].

Tema 5. [IIpornosupoBanme OPII npum TymieHnH moxkapa
HCI0JIb30BAHHEM HHTErpajibHOI0 MeTo/1A.

CamocrosiTesibHAass padora. PacyeT KpUTHMYECKMX 3HAYEHHUU CpEeaHUX
mapamMeTpoB  COCTOSIHMS Cpenbl B momenieHuu. Pacder  koadduimenrta
TEIJIONOTJIONIEHUSI TIPU OMNPEJCICHUN KPUTHYECKOM MPOJOJLKUTENBHOCTH IMOXKapa.
PexxuM MOTHOCTHIO pa3BUBIIETOCS MOXKapa U TEMIIEPATYPhl, TPU 3TOM JIOCTUTAEMBIE.
BriOpoc mnamenu wu3 ropsiiero mnomemieHus. PacnpocTpaHeHue moxkapa U3
nomenieHus. OCOOCHHOCTH Pa3BUTHS MOXKapa B JKWIBIX 3JaHUAX, OOIIECTBEHHBIX
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3/IaHHSX, NPOU3BOJACTBEHHBIX M CKJIAJCKHUX IOMEIICHMSX, CEIbCKOXO35MCTBEHHBIX
oOBbeKTax, Ha TpaHcnopTe. MccienoBaHue TeMrepaTypHOTO pexxuMa B BEpXHEH 30HE
NOMEILIEHMSI TP JIOKAIBHOM Hoape. MccnenoBanue AMHAMUKH ABUKEHUS TPAHULIBI
3aIbIMJICHHOW 30HBI IIPH JIOKAJBbHOM MOKape. BiusHue pacnosokeHus roproyen
Harpy3Kd Ha JUHAMUKY ONAacHBIX (PAKTOPOB MOXKapa M Ta3000MEH MOMEIIECHHUS.
Onrtumuzanus OTHE3AIIUTHl CTPOUTENBHBIX KOHCTPYKLIHM C Y4YE€TOM IapaMeTpOB
peanpHOro MoXxapa.

Pexomenayemas ureparypa:

OcHoBHas [1-2],

JlononuuTenbHas [ 1-2].

Tema 6. OcHOBHBbIC II0JIO)KEHHMSI 30HHOIO MOJAECJMPOBAHUSA I0KApPOB.
YucsieHHas peajJu3alus 30HHOH MOJeJIN.

CamocrositeibHasi  pa6ora. OcCOOGHHOCTH paclpelelieHus JOKAIbHBIX
IIapaMeTpPOB COCTOSHUS Ta30BOM Cpelbl BHYTPU IIOMEIIECHUS B HA4YaJIbHOM CTAIHUU
no>kapa ¥ IpH JIOKAJIbHBIX NOKapax. Paznenenue nmpoctpaHcTBa BHYTpH IOKapa Ha
30Hbl. OrmnpenencHre NOTOKOB MAacChl M 3HEPIMA U3 KOHBEKTMBHOW KOJIOHKU B
IPUNOTOJIOYHBIN CJIOI HA OCHOBE TEOPUHU CBOOOJHOUN TYpOYJIE€HTHOM KOHBEKTHBHOM
ctpyu. uddepennmanbaple ypaBHEHNUS MaTepUaibHOrO 0ajaHca ra30BOM cpeibl U
ee KOMIIOHEHTOB, OajaHca ONTHYECKOTO KOJMWYECTBA JbIMAa M DJHEPruu s
IPUMOTOJIOYHOW 30HBI MPU OTCYTCTBMM Tra3o00MeHa C BHeIHEH aTrMocdepoil.
Huddepenunanpuble ypaBHEHUS JBW)KCHHS HIDKHEH TpaHUIBI MPUIOTOIOYHOM
30HbI. HavanbHble yciaoBusi. MaTemaTudeckas MOCTaHOBKA 3a/1auu MPU ra3000MeHe
IIPUTOJIOYHOTO CJIOA C BHELIHEHW CPEAOW M U3MEHSIOIIMMCSA CO BPEMEHEM OYarom
nokapa. MaremaTudeckasi TOCTaHOBKAa 3a7aud O JIWHAMHKE OIACHBIX (PaKTOpoB
nokapa B IIPUITOTOJIOYHOM 30HE M €€ aHAJIUTUYECKOE DPEIICHUE NPHU ITOCTOSHHBIX
3HAYEHUAX PpPA3MEpPOB M  TEIUIOBOM MOIMHOCTH O4ara TOpPEHHs. YCIOBHS
BO3HMKHOBEHHUSI B3pBIBOOINACHBIX CMECEH, XapaKTepUCTUKA OOBEMHOTO B3pHIBA,
MOIIIHOCTh B3pbIBa (pacueTHble napameTpbl). ClI0KHOCTh UYMCICHHON peanu3aiuu
IIOJIHOW 30HHOM MAaTEMAaTHYECKON MOAENH. AJITOPUTM YHUCIEHHOTO PELICHUS 3a1a4u
Ha [IDBM. Crpykrypa nporpammbl U €€ 3amyck. J[eMcTBUSI NpU BO3HUKHOBEHUHU
OIIKOOK.

Pexomenayemas jureparypa:

OcHoBHas [1-2],

HomonautenbHas [1-2].

Tema 7. OcHOBBI nugdepeHInATBHOTO0 (1mos1eBOro) MeTO0/1a
nporuozupoBanus O®@IL. YuciieHnas peaju3zanus MoJieBoil MOIeJu.

Jleknusi. CymiHocts auddepeHnnansHoro MeToia, ero HHPOPMAaTUBHOCTD U
o0JacTb NPAaKTHUECKOrO HCMonb3oBaHus. (COBPEMEHHOE COCTOSIHHE BOIPOCA.
Uucnennas peanuzanus qudepeHnnanrbHON MaTeMaTHIECKON MOICTTH.

bazoBas cucrema nuddepeHunanbHbIX YpaBHEHUN B YaCTHBIX IMPOU3BOAHBIX
JUISL OMCAaHUs TypOyJIEHTHOIO HECTALIMOHAPHOIO JABMKEHUS M MPOLECCOB TEIIO- U
MacCOIIEpEHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C yYETOM XUMHUUYECKHUX
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peakumii W  00pa3oBaHHWS  JBIMOBOrO  a’po3oisi. TypOylieHTHas  BSI3KOCTb,
TEIIONPOBOAHOCT, U IudPy3usi. Anredpanueckass Mozaenb TypOyieHTHocTH. K-g
MOJieNlb TYpOyJIeHTHOCTU. [ paHruHbIE YCIOBUS AJI MapaMeTpoOB TypOyJIEHTHOCTH Ha
OorpaxaeHusax.  MogenupoBaHue  npoueccoB  roperus.  OmHocTyneHdYaras
HeoOpaTtumasi OpyTTO-peakiids MeXAy TOPIOUUM U OKUcIuTeNeM. J[ByXcTyrneHuarast
peakuust U 00pa3oBaHue caxku. MaTemaTudeckas Mojiesib 00pa30BaHMs, KOATYJISIINU
U MepeHoca AbIMOBOTO a’po3oiis. [lornomnienue, paccenBanue U ocinadiieHUe CBETa B
asposoiie. PaananuoHHBIA TEIJIONEPEHOC B HENPO3PAavyHOM cpeAe. Y paBHEHHE
MIEPEHOCAa TEIVIOBOrO M3Iy4YEHUsS, METOAbl PEUIEHUS 3a/Ja4d O MEPEHOCE TEIIOBOrO
U3ITyYEeHUs] — TOTOKOBBIN, MU Py3nOHHBIN, TUCKPETHBIN U cTatucTudeckuit (MonTe-
Kapio). I'pannunble 1 HadanbHBIE YCJIOBHUS Ha OrpakJArOLIMX MOBEPXHOCTSIX U Ha
MOBEPXHOCTH TOPIOYEro. YCIOBUS B CEUEHHUSIX IPOEMOB M B MPHIIETAONIEH K HUM
BHeITHEH oOyiactu mpocTtpancTBa. Knaccudukanus auddepeHnnaabHbIX MOJEeH
noxkapa.

IpakTnueckune 3ansitusa. 1. Co3maHue Tomosorud OOBEKTa ISl OLEHKHU
MI0>KapHOT0 PUCKA C MOMOIIBIO MPUKIIAJIHBIX TPOTPAMM Ha OCHOBE IOJIEBBIX MOJEIIEH
noxkapa.

2. Co3gaHue M pacyeT 3BaKyallMOHHOM COCTaBISIIOLIEH pacyeTa IMOXKapHOTo
pHUCKa.

3. AuddepenunanpHas (moyieBas) MaTeMaTHIECKasi MOJICIIb MOXKapa B 37aHUU.

4. Pacder moXapHOr0o puUCKa ¢ MOMOIIBIO MPHUKIAIHBIX MPOTPaMM Ha OCHOBE
IIOJIEBBIX MOJIEIIEH MOXKapa.

Camocrosteabnass padora. CyniHocTh MeTOAa, €ro HWH()OPMATUBHOCTH H
00J1aCTh MPAKTHUYECKOTO HCIIOIh30BaHUs, 0a30ByI0 cuctemy auddepeHImnantbHbIX
YpaBHEHHI B  YaCTHBIX  MPOU3BOAHBIX JUJII  ONUCAHUSL  TYpOYJICHTHOTO
HECTAllMOHAPHOT'O JIBM)KEHHS U MPOLECCOB TEIJIO- 1 MacCOOOMEHa, allreOpanyecKyro
Mozenb TypOyneHTHOCTH. ba3oBas cuctema nuddepeHanbHbIX YpaBHEHUN B
YACTHBIX MPOU3BOIAHBIX JJIsl OMUCAHUS TYPOYJICHTHOTO HECTAIMOHAPHOTO JBUKCHUS
U TPOLIECCOB TEIUIO- U MAacCONEPEHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C
y4eTOM XMMHUYECKUX Peakluuid U 00pa3oBaHUs JBIMOBOTO a’po3oiis. TypOylieHTHas
BA3KOCTh,  TEIUIONPOBOAHOCTH U Auddy3us.  AnreOpamdeckas  MOJEIb
TypOynentHoctu. K-¢ Mogens TypOyneHTHOCTU. ['paHuYHBIE YyCIOBUSA JUIS
napamMeTpoB TYpOYJIEHTHOCTH Ha OrpaxkIeHusx. MojenupoBaHue MpoLEcCOB
ropeHusi. OpHocTyneH4aTtas HeoOpaTumasi OpyTTO-peaklMsi MEXIy TOpPIYUM H
OoKHuCIUTeNeM. JIByXcTymneHuaras peakiusi U oOpa3oBaHue caxxu. Maremaruyeckas
MOJIeNIb 00pa30BaHus, KOAryJsIuu U NepeHoca AbIMOBOTO a’po3ouis. [lormomenue,
paccemBaHMe M OCJIa0JEHUE CBeTa B a’po3oiie. PaaualiMoHHBINA TEIUIONEPEHOC B
HEIIPO3payHOM cpefe. YpaBHEHHME IIEPEHOCAa TEIUIOBOIO M3JIy4YEHMS, METOJbI
pEIIeHus 3a7a4i O TIEPEHOCe TEIUIOBOTO U3JIYYEHUS] — MOTOKOBBIN, MU ()y3MOHHBIH,
TUCKpETHBIN 1 ctatucTuueckuil (MonTe-Kapno). I'paHnuHble 1 HayadbHBIE yCIOBHS
Ha OIPAXKJIAIONINX NOBEPXHOCTIX U HA MIOBEPXHOCTU F'OPIOYETO. Y CIIOBHS B CEUEHUAX
IpoeMOB ¥ B TpWIeraromieid K HHAM BHENIHEH 0051acTd MpPOCTPAHCTBA.
Knaccudukanus nuddepeHnmanbHpIX MOJIENeH moxapa.

Pexomennyemasi iureparypa:
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OcHoBHas [1-2],
JlononautenbHas [1-3].

5. Metoaunueckue PEKOMEHIAIMA 110 OPraHUu3alui U3YICHUA JTUCIHHUILINHDBI

[Ipu peanuzanuyu TPOrpaMMbl JUCIMIUIMHBI HCIIOIB3YIOTCS JICKIIMOHHBIE U
MPAKTUICCKUC 3aHIATHUSI

OOMmMMY ENISIMH 3aHATUH SBIISIOTCS:

— 0000mIeHne, cucTeMaTu3anus, yriayOJeHue, 3aKpelvieHue TEOPETHUSCKUX
3HaHWUU TI0 KOHKPETHBIM TEMaM JTUCIUTUIHHEI;

— dbopMHpOBaHUEe YMEHUW NPUMEHSATh TOJYyYCHHBbIC 3HAHUS Ha TPAKTUKE,
peanu3anus eIUHCTBAa NHTEJUICKTYIbHON U TIPAKTUYECKOM IeITeNbHOCTH;

— BbIPA0OTKA MIPHU PEUICHUU TTOCTABJICHHBIX 3a7a4 MPO(PECCUOHAIBHO 3HAYNMBIX
KauyeCcTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPUYECKOU
WHUIIAATHBEI.

[{enssMu TEKIIUN SBIISIOTCS:

— JaTh ~ CHUCTEMATH3WPOBAHHBIC HAy4YHbIE 3HAHUS 1O JIUCIHIUIAHE,
aKIIEHTUPOBAB BHUMaHNE Ha HanboJiee CI0KHBIX BOIIPOCAX;

- CTUMYJIMPOBATh aKTUBHYIO MTO3HABATEIBHYIO JEATEIHLHOCTh 00YyUaroOmuXcs,
Croco0CTBOBATh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIIILICHHUS.

B xome mpakTHuYeCcKMX 3aHATHH OOECIEYMBAETCS TIPOIECC AKTHBHOTO
B3aMMOJICUCTBHS 00YyYAIONTUXCs C MPEToIaBaTeyieM; MPUOOPETAIOTCS MPAKTUIECKUAC
HaBBIKM W yMeHHs. llenp MpakTHUecKMX W CEMUHAPCKUX 3aHATHHA: YIIIyOUTh H
3aKpeNHTh 3HAHWS, MOJTYYEHHBIE Ha JICKIUH, (OPMHPOBAHHE HABBIKOB PAOOTHI C
uHpopMaIMeli M WCIOJB30BaHUSA 3HAHWUN JUIS PEIICHHWs MPaKTUYECKUX 3aaad;
BBITIOJTHCHHUE TECTOBBIX 3aJIaHUM 10 TIPOBEPKE MOTYUYCHHBIX 3HAHUN U YMCHHM.

CamocrosiTenpHass paboTa oOydarolmuxcs HamlpaBlieHa Ha yYriyOleHHe u
3aKpeIyICHUE 3HAHWMA, IMOJIYYCHHBIX Ha JICKIHMSIX W APYTUX 3aHATHSAX, BBIPAOOTKY
HABBIKOB CaMOCTOATEILHOTO AKTUBHOTO MPUOOPETEHHS] HOBBIX, JIOIMOJHHUTEIbHBIX
3HAHWH, MOJATOTOBKY K MPECTOSIIAM 3aHSITHSIM.

6. OnleHOYHbIE MaTePHAJIbI MO TUCIHUIINHE
Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECTICUMBACT OIICHUBAHNE X0/1a OCBOCHHUSI
JTUCITUTUTMHBI, TIPOBOJIUTCS B COOTBETCTBUU C COJIEPKAHUEM JUCIUIUIMHEI TI0 BUIAM
3aHATUN B (hOpMe OMpoca/IOKIIaI0B/peIIeHUs 3a/1au/ TeCTUPOBAHUSI.
[IpomexxyTodHasi arTecTamnmsi 00eCIIeYuBaeT OIECHUBAHHUE MPOMEKYTOYHBIX U
OKOHYATEJbHBIX pEe3yJbTaTOB OOYYEHHsS] 1O JUCUUIUIMHE, MPOBOJUTCA B (QopMme
HK3aMeHa.

6.1. IlpumepHbIe OLIEHOYHBIE MATEPHAJIbI:

6.1.1. Texymero KOHTpOJIA
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Tunossie BONpocCkI IS onpoca:

1. Kaxkosl enu nporaosupoanus ODIT?

2. Jaiite onpenenenue noxapy u O®II;

3. Oxapakrtepusyiite moxxapHblii (JakTop - TIaMs U UCKPHI;

4. OxapakTepuszyidTe TOXKapHBI (QakTop - TOBBIILIEHHAas TEMIIepaTypa
OKPY KaroLIEH Cpebl;

5. OxapaxkTepu3yiTe MOKapHbIM (AKTOpP - TOKCUYHOCTH MPOAYKTOB TOPEHHS U
TEPMHUUECKOTO PA3I0KEHUS;

6. OxapakTepu3yiTe NOKapHbIid PaKTop — AbIM;

7. Tlepeuncnure npenenbHo gonyctumbie ODII;

8. Ha kakue kiacchl 1ensTcs MaTeMaTUYECKUE MOJIENH T10XKapa;

9. Ilepeunciure OCHOBHBIE OMACHBIE (PAKTOPHI MOXKAPA;

10.B kakux HOPMATUBHBIX TIOKyMeHTax perinameHTupytorcs ODII;

11.Kakue maTeMaTUue€CKue METObI MO3BOJISAIOT OLeHUTH ODII.

12.Kakue ¢pm3ndeckue SBICHUS BIUSIOT HA pacIpoCcTpaHEHUE Tokapa?

13.Tlepeuncnute (HakTOpHI, BAUSIONIME HA CKOPOCTh PACHPOCTPAHEHUS IMJIaMEHH
10 TOPIOYHMM MaTepuasam;

14.Oxapaxrepu3syiiTe noxapHblid (paKTop - TIaMsi U UCKPHI;

15.0xapakrepu3yiiTe  MHoOXKapHbIi  (QakTop - TOBBILIEHHAs TeMIEparypa
OKpY KaIOIIEeH Cpeibl;

16.0xapaxTepu3yiiTe mokapHbIil (HaKTOp - TOKCUYHOCTHh MPOJYKTOB FOPEHUS U
TEPMHUUYECKOTO Pa3I0KEHHUS;

17.0xapakrepu3yiiTe moKapHblid PaKTOp — JAbIM.

18.B uyem 3akirodaercs OCHOBHAs CJIOXKHOCTb HCCIIEOBaHMS IOXKapa Kak
(bU3HUECKOTO SIBICHHUS?

19.TlosicHuTe CYITHOCTH METO/1a aHAJIN3A CJIOKHBIX MPOIECCOB;

20. Kakue cBoiictBa roproueit Harpy3ku (I'H) u xakum oOpa3oM BIMAIOT Ha
JUHAMUKY 0Kapa U €ro onacHbIX (akTopoB?

21.1Toyemy HEBO3MOXXHO MOAPOOHO M3yuuTh BiMsiHME cBoiictB ['H Ha
POTEKaHUE MoXKapa TOJIbKO HA OCHOBAHUH (PU3UYECKHUX HKCIIEPUMEHTOB?

22.0xapakTepu3ynuTe MoxkapHblii (hakTop — Iiamsl.

23.Ha xakue 3tamnbl AeTUTCs NoXKapa B 3aKPHITOM OMEIICHUN?

Tunosbie TeMbl 17151 JOKJIAI0B:
l. ®dusnueckue BenuuuHbl, Xxapakrtepusytomue O®PII B KOIMYECTBEHHOM

otHomieHuu. IIpenensHo nonycrumsie 3HaueHuss ODII.

2. Uenun wm 3amaum omnpezaeneHus (pacd€ra) pasiMdHbIX BHUIOB IMOXKAPHBIX

PHUCKOB AJIA PA3JIMYHBIX 00BeKTOB. X KPUTHYCCKHNC HOPMATHUBHBIC 3HAYCHU .

3. Onpenenenne (XapakKTepUCTUKA) PA3IMUHBIX BUJIOB MMOXKAPHBIX PUCKOB.
4. YacroTa BO3HUKHOBCHHS TOKapa B 3JaHUM WU KakuM o00pa3oM OHa

OTIpENIeIISIeTCSI.

5. BepositHocTh 3(pdekTUBHOrO cpabaThiBaHUS aBTOMATHUYECKUX YCTAaHOBOK

IMMOKAapOTYILICHUSA B 3JaHUM.
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6. BeposiTHOCTH MpUCYTCTBUSA JIOJEH B 3lIaHUU W KakuM 0OpazoM oOHa
OINpeaesIeTCs.

7. BeposTHOCTh 3BaKyallud JIIOJEH TpH TOXKape W KakuM o0pa3oM oOHa
onpeaensieTcs.

8. BeposTHOCTh 3((hEeKTUBHON PabOTHI CUCTEMBI MPOTUBONOKAPHOMN 3alUTHI,
HaIpaBJIeHHOW Ha oOecrieueHre 0e30NacHOM IBaKyaluu el npu noxape. Kakum
00pa3oM OHa pacCUUTHIBAETCS M KAKHE COCTABIISIOIINE BXOAST B PACUET.

9. XapakTepucTUKa M CyTh Pa3JIUYHBIX MaTeMaTHYECKUX MOJCIECH,
pUMEHsIEMBIX Mpu pacuére (mporuozupoanun) ODII.

10. OcHOBHBIE MOHSITUS, TPUMEHsAEMbIE Mpu TporHozupoBaHun ODII wu
ONPEIEIICHUH MOKAPHBIX PUCKOB U UX ONPEACIICHUE.

11. Bpems OnokupoBku myTedl sBakyaruu O®DII — ocHoOBHOW BompoC,
paccMaTpuUBaeMbIi B IPEIMETE JUISl TPAXKJAHCKUX 3aHUMN.

12. OcobGeHHOCTH OMpeeeHUs] TMOXKAPHBIX PUCKOB JJIA MPOU3BOJICTBEHHBIX
0OBEKTOB.

13.HacroTa peanuzaluM MOXApOONAaCHbIX CUTyallMd M KakuM oOpa3oM OHa
onpeaensieTcs.

14. TloctpoeHue moneil omacHbIX (HaKTOPOB TMOXKapa Ui Pa3IudHbIX
CLICHAPUEB €0 Pa3BUTHUSA IPU BO3AEHCTBUM paznnyHbix ODII.

15. Bo3M0XHOCTh BOBHUKHOBEHHMSI aBaPUMHBIX CUTYAIlU U UX MIEPEUYEHb.

16. TloctpoeHue JIOTMYECKOrO JepeBa COOBITHH (JJOTMYECKOHM CXEMBbl)
CLIEHApUEB BOBHUKHOBEHUS U PA3BUTHUS MM0KaPOONACHON CUTYalUU.

17. Ouenka nocnencteuii BoszaeiictBuss O®II Ha nrogeld s pa3IUYHBIX
CLIEHApUEB PA3BUTHS MOXKapa.

18. AHaiM3 HaIW4Yusg CHCTEM OOECICUCHHUsS II0KapHOH O€30IMacHOCTH
MIPOU3BOJICTBEHHBIX OOBEKTOB U KAKUM 00pa30M OH OCYIIIECTBISETCS.

19 Ompenenennie pacuéTHOTO CIEHAPUS HA TPOU3BOJCTBEHHOM OOBEKTE H
KOJIMYECTBA TOPIOYUX BEIIECTB, BBIMICIINX B OKPYkKAIOIIEE MPOCTPAHCTRO.

20. IlepeueHp BONPOCOB, BXOJAIIMX B METOAUKY oueHku O®II Ha
MIPOU3BOJICTBEHHBIX 00BEKTAX MPHU OMPEACICHUH TTOKaAPHOTO PUCKA.

TunoBble 3aJa4n:

1. IlpoBecTn pacyeT AMHAMUKH OMACHBIX ()aKTOPOB MOXKapa MO0 KOHKPETHOMY
BapUaHTY MCXOJHBIX JaHHBIX. [locTpouTh rpaduku U3MEHEHHUS BO BPEMCHH
COCTABJISAIOIIMX MATEPHAIIBHOTO M SHEPreTHYECKOro OajaHca IoKapa, a TakkKe
rpadMKu U3MEHEHHS MacChl M BHyTPEHHEH SHEPIHH T'a3a B IIOMEIICHUH.

I[aHHLIG IJIL pacucTa

[Tapamerp Howmep BapuaHTa 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
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:

Hwxuuii cpes 0 mst BcexX BapMAHTOB pacyuera
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Bepxnuii cpes 0,05 nnst Bcex BapUaHTOB pacuera
HIMpUHA 0,8 m1s Bcex BapuaHTOB pacyeTa

[Ipoem 2, m:

Hwxuamii cpes o8|08)|04|08|08|04|08)|08|041|08] 0,8 0,4

Bepxunii cpes 2312316023 |23|60|23|23[60]|23]|23]| 60

Iupuna 12124 |36 12|24 |36 |12 ]| 24|36 12| 24 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
I'oprouast Harpy3ka: JIPEBECHHA KEPOCHH JIEH MACIJIO TII-22
IUIAHA, M 5 10 10 0,5 1 4 5 10 10 0,5 1 4
MIMPUHA, 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. IlpoBecTu C MOMOIIBKD MHTETPAIbHOM MOJEIH MOJAEIMPOBAHUE MOXKapa B
IOMEILIEHUSX C OJHUM MPOEMOM, ABYMs IPOEMAMHU U C IEPEMEHHON MMPOEMHOCTBIO.
[TocTpouTs rpaduky M3MEHEHUSI BO BpEMEHU TapAMETPOB ra3000MEHa.

3. B mnporpamme Fenix2+ cdopmupoBaTh pacy€éTHy0 MOJENb IOXKapa B
KBapTupe (MJIaHbl KBAPTUP MNPUJIATAIOTCS K 3aJaHUI0 HAa MPAKTUYECKOE 3aHSITHUE).
Pacuétnass Monenb COCTOMT M3 KBapTUPHl (B COOTBETCTBUM C BapUAHTOM),
KOPHUJOPOM JUTMHOM 15 u mmpuHoi 3 MeTpa U BeCTHOIOJIS pa3MepoM 5 Ha 5 METPOB
(B KOTOPOM HAXOJUTCSI OKHO U JIBEpb — CBsI3b ¢ aTMoc(epoil). ['panulipl pacu€éTHOTO
JIOMEHa OJHO3HAYHO OMpEeNeNsoTca pacu€THOM ceTkoi (cerkamm). [loxapnas
Harpy3ska — TPSAMOYTOJIbHUK (KCIIOJIb30BAaTh TOJIBKO peakuuu 0e3  XJjopa).
CdopMupoBaTh TpH TPYIIIIHI «JIATYUKOB» U «IJIOCKOCTH». llepBas rpyrmma gaT4ukoB
— y BBIXOJIa M3 KBapTUpbl. Bropas — nocepennne kopuaopa. TpeTbs — y BbIXoAa U3
BECTHOIOJIA.

4. B nporpamme Fenix2+ mo pacueTHOM MOJENM MOXapa B KBAPTHPE MPOBECTH
MOJIEJIMPOBAaHUE JUHAMUKU ONACHBIX (JaKTOPOB MOKapa.

5. Co3pmanue cueHapueB  9BaKyallUM B  IIOMEIICHUSAX  Pa3IUYHOU
(GYHKIMOHATBHOM OMACHOCTH M MOCIEAYIONIET0 pacueTa BpEMEHHU IBAKyalllu JIIOAeH.
Co3narh JIOKalMu-BBIXOAA COTJIACHO MHCTPYKLUHH IO HCIOJIB30BAaHUIO MPOrPaMMBI.
[IpoBecTr paccTaHOBKY JIOJIEH MO CIEHE U 33/IaHHE CLIEHAPHUEB IMOBEACHUS COTIACHO
UHCTPYKLIMHU II0 MCIIOJIB30BAHUIO IIPOIrPaMMbl U B COOTBETCTBUM C HCXOJHBIMHU
naHHbIMU. [IpoBecTu pacueT BpeMeHHU 3BaKyaluu jroaei. CBeieHns 0 He00X0JMMOM
pacuere KapThl IIyT€H »HBaKyallMd M IMOPSAAKY 3allyCKa pacueTa OTPaKEHbI B
VWHCTPYKIMH 10 MCIOJIB30BaHUIO NporpaMmel. [lomydeHHble pe3ynbTaTbl 3aHECTU B
TaOIUIly M TOCTPOUTH IPa(UKU MPOLEHTHOTO COOTHOIICHHS BBIIEANINX JIIOAEH KO
BPEMEHH.

TunoBble 3a1aHus AJI51 TECTUPOBAHUSA:
1. CormacHo TEXHHUYECKOMY pErjaMeHTy O TpeOOBaHUAX MOKapHOU
0€e3011acHOCTH, ONTACHBIMU (PaKTOpaMU MOXkKapa SBISIOTCS
1. TennoBoii MOTOK
2. IOBBILICHHAs] KOHLEHTpPALUsl TOKCHUYHBIX HPOAYKTOB TOpPEHUS U
TEPMUYECKOTO PA3I0KEHUS
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3. MaHWKa MPU dBaKyallUH
2. K conmyTcTBYIOIUM MPOSIBICHUSIM OMACHBIX (PaKTOPOB MOXKapa, OTHOCSTCS:
1. IInaMst 1 UCKpBI
2. OCKOJNKHM, YacTU pa3pyLIUBIIMXCS allapaToB, arperaToB, YCTaHOBOK,
KOHCTPYKIIMI
3. [loHmxkeHHast KOHIICHTPAIUS KUCIOPOaa
4. TloHW>KeHHas KOHLIEHTPALUU KUCIIOPOaa
3. Iloxkap, peryaupyemslii roproyel Harpy3Kou 3To

1. xorna Kuciaopoja B MOMEIIEHUH OYEHb MaJl0 U CKOPOCTb BBITOpPaHUS
ONPENEIIAETCS CKOPOCTHIO IPUTOKA BO3/1yXa U3BHE,

2. KOTr/Ia KUCJIOpOJia B MOMEIICHUH JOCTATOYHO UM CKOPOCTh BBITOPAHMUS
OTpEJEISIETCS CKOPOCTHIO ra3u(pUKAIMK TOTUINBA,

3. Korja KHUCJIOpoJia B TMOMEMICHUH JIOCTAaTOYHO U CKOPOCTHh BBITOPAHMUS
OINPEIENSIETCS CKOPOCTHIO PUTOKA BO3/1yXa U3BHE,

4. Korga KUCJIOpOoJa B MOMEUIEHUU OYEHb MAJI0 U CKOPOCTh BBITOPAHHUS
ONpEIENSIETCS CKOPOCTHIO ra3u(pUKALMK TOIUINBA,

4. Ilocne TOro, Kak JIOKAJIM30BAHHOE BOCIUIAMEHEHHE MEPELLIO B YCTOMYMBOE
TOpPEHUE, JATIBHEUITUNA TPOLECC MOKET IIOUTH 10 OJTHOMY M3 TPEX HAIIPABJICHUM:

1. 3aropeBuniicsi mpeaMeT CrOPUT MOJHOCTBIO, U MOXKap MPEKPATUTCS, HE
paclpOCTPaHUBIINCH HA JPYTUE W3ACIHS W3 TFOPIOYEr0o mMaTepuana, 3TO UMEET
MECTO, B YAaCTHOCTH, INPU YCJIOBUHU, €CIM MEPBBI 3arOpeBIIMICA NPEAMET
HaXOJUTCS B U30JIUPOBAHHOM MOJIOKEHUU

2.[lpu HemoCTaTOYHOW BEHTWIALMM TIOKAP MOXET aBTOMATUYECKH
PEKPATUTHCS, UKW TOPEHHE OyJeT MPOUCXOJUTHh C TaKOW MaJloil CKOPOCTBIO,
KOTOpasi AUKTYETCS IOCTYITHOCThIO KUCIOPO/ia

3.Ilpu AOCTAaTOYHOM KOJMYECTBE TOPIOUEr0 MaTepuana M MPUTOKa
CBEXKEro BO3[yXa IO0XAp MOXET BBIPACTH JO pPa3MEpOB IOJHOILO OXBaTa
IUIAMEHEM BCEl KOMHATBI, KOTJJa TOPSIT BCE BO3rOPAEMbIE TOBEPXHOCTH

5. CroxacTHuecKue METO]Ibl MOJIETUPOBAHUS - 3TO METO/IbI C UCIIOJI30BAHUEM

1. uHTETpaNBHBIX YPAaBHEHUH,

2. nudepeHnaIbHBIX YPaBHEHHH,

3. TEOpHUH BEPOSTHOCTH,

4. TeOpUM dKCIIEPUMEHTA,

6. Kakas Mopgenb wucnonbdyercss i IOMEIICHUH, B KOTOPBIX OIUH U3
T€OMETPUYECKUX PA3MEPOB ropaszao 0oJbIiie (MEHBIIE) OCTATBHBIX

1. NUuterpanbpHas

2. 30HHas

3. [Monesas

7. TemioBoM MOTOK, OTHECEHHBIM K €IMHULIE M30TEPMUUYECKON MOBEPXHOCTH,
Ha3bIBAETCS

1. NIOTHOCTHIO TEIIOBOTO MOTOKA

2. yACITBbHBIM TEIUIOBBIM TOTOKOM

3. TETUIOBOI HArpy3Ko
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8. [ns HacTymieHus MOJHOrO OXBaTa IJIAMEHEM IIOMEIIeHHs] Tpedyercs
TEIUIOBOM MOTOK MHTEHCUBHOCTHIO PUMEPHO
1. 10 kB1/M2 B 00BEME TOMEIIEHUS
2. 20 xB1/M2 Ha ypoBHe mona
3. 40 kB1/M2 Ha ypoBHe 10J1a
4. 30 kB1/M2 B 00BbeMe MOMENICHUS
9. ns pacuera OPII cToXaCTUYECKUMU METOJAMH IIPUMEHSIOT:
1. ypaBaenue Knaneiipona,
2. ypaBHeHue Crokca,
3. ypaBHenue bepnyiu,
4. xoHeuHbIe 11enu MapkoBa,
5. ypaBuenue ®@ypoe-Kupxroda
10. TToneBbie MOIENIM OA3UPYIOTCS HA UCTIOJIB30BAaHUHU
. CTOXaCTHUYECKUX METOOB,
. mubdepeHnnanbHbIX yPaBHEHUHN B YACTHBIX MPOU3BOTHBIX,
. JUT TPUOIM3UTENBHBIX PACUeTOB MOXKapa,
. B TIOJIEBBIX yCIIOBUSX,
. MHTETPAJIbHBIX YPABHEHUH B YACTHBIX MPOU3BOIHBIX

b wpNE

6.1.2. [Ipome:xyTOYHOM aTTECTALMU

IIpumepHbIH epevyeHb BONPOCOB, BBIHOCUMBIX HA IK3aMeH

1. Omnacueie  Qakropsr noxapa (O®Il). @usuyeckue  BEIUYUHBI,
xapakrepusytomuecss O®Il B KOJWYECTBEHHOM OTHOLIEHUM M WX MPEIETbHO
JIOITYCTUMBbIE 3HAYEHUS.

2. TloHsTHE W BHUIBI MOKAPHBIX PUCKOB, UX NMPUMEHEHUE U KOJUYECTBEHHOE
HOPMHPOBAHUE.

3. OcHOBHBIE pacu€THBIC BENWYMHBI JIS OMPEACIICHUS WHIWBHIYATHHOTO
MOYKAPHOT'0 PUCKA IPAXKIAHCKUX 3MaHUU. X XapaKTepuUCTUKH.

4, KakuM 00pa3oMm ompenenseTcs BEPOsITHOCTh IBaKyalluud U3 3JaHUST TIPU
pacuére MHAMBUAYAIBHOTO MOKAPHOrO puUcKa. B 4éMm 3akmtouaercst onpeneneHue
BpEeMEHH OJIOKMPOBKH IyTe sBakyaruu ODII.

5. B kakux ciyyasix OCyIIECTBIISIETCSI OINpPEACNICHUE MOKAPHBIX PUCKOB JIJIS
MIPOU3BOJICTBEHHBIX OOBEKTOB U KAKWX BUJIOB MOKAPHBIX PUCKOB.

6. OOmmue TpeboBaHMs K pacdéTaM MOXKAPHOTO PUCKA HA MPOU3BOJICTBEHHBIX
00BEKTaX U UX OCOOEHHOCTH.

/. Bo3MmoxHocTh mosiBieHHs Kakux OO®Il yuyuThiBaeTcs mpu MOCTPOEHUU
noJiel onacHbIX (haKTOPOB TOKapa ISl Pa3IuvHbIX CIICHAPUEB Pa3BUTHUS MOXKApa.

8. Ilepeduenp TmpolleCCOB, UMEIOIIUX BO3MOXKHOCTh BO3HUKHYTH IIPH
peanu3aluu  MOXAapOOIMACHBIX CHUTyallMii W TO0XapOB WM SBIAIONIMECS HX
MOCJEACTBUAMM, TMPU OINPEACICHUU TOXKAPHBIX PHUCKOB IMPOU3BOJICTBEHHBIX
0OBEKTOB.
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9. B uém HE0OXOIUMOCTHb MOCTPOEHHUS JIOTMYECKOTO JIepeBa COOBITHH IS
CIIeHApUsl BO3HUKHOBEHHS M Pa3BUTHS TOXKAPOOIMACHOM cuTyauuu (Toxkapa).
[IpuHuKn nocTpoeHus.

10. Kakum 00pa3oM OCYIIECTBIISETCS pacyeT 3HAYCHUW WHANBUIYAITbHBIX
MO’KapHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPUHU ITPOU3BOJICTBEHHOTO OOBEKTA.

11. Kakum o00pa3oM OCYIIECTBISETCA pacyeT 3HAYEHUH COLUAIbHOTO
MOKapHOTO pUCKA I 3JaHUN TPaKJAaHCKOTO HA3HAUCHMS, HAXOJSAIIUXCS BOJIU3U
00BeKTa.

12. Kakum oOpa3oM ormpeaensieTcs pacu€THBIM CHEHapui W KOJIMYEeCTBa
rOPIOYMX  BEIIECTB, MOCTYMAKOLMX B  OKpYXKalollee IMPOCTPAHCTBO  MPH
BO3HUKHOBEHUH M0KAPOOINACHON CUTYAIIMU Ha MPOU3BOJICTBEHHOM O0BEKTE.

13. Meroasl MaTeMaTHdeckoro mojenupoBanus guHamuku  O®II, wux
0COOEHHOCTH M 00JIACTH MPAKTUYECKOTO UCTIOIb30BAHMS.

14. Kakum 00pa3oMm OmpeaenseTcs BEpOSTHOCTh dBAKyallMd W3 3IaHUS TPU
pacu€re MHAMBUIYAJbHOTO MOXApHOrOo puUcKa. B 4éM 3akirouaercss onmpeneicHue
BpeMeHU OJIOKMPOBKH myTen sBakyannu ODII.

15. MHTerpanbHbIil METOJT OMIMCAHUS COCTOSIHUS Ta30BOM CpeJibl MPU MOXKape B
nomenieHu. CpenHeoObeMHass IUJIOTHOCTh Ta30BOM Cpelbl U CPeIHEOObEMHbIE
napiyaibHbIe TJIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenneoObeMHasi BHYTPEHHSISI DHEPrUsi U CPEIHEOOBEMHOE JaBJICHHUE
ra3oBOM CpeJbl B TOMELICHUH.

17. CpennemaccoBasi U cpeTHeOObEMHAs TEMIIEPATYPhI CPE/Ibl B TOMEIICHHH.

18. MeToauka ornpeaeneHus cpeTHe0ObEMHOTO JaBIEHUs, CPEIHEMACCOBON U
CpPenHEeOOBEMHOM TeMITepaTyp Ha OCHOBE HHCTPYMEHTAIbHBIX U3MEPEHUIA.

19. UnTerpanpHOE ypaBHEHHUE COCTOSIHHSI Ta30BOM CPE/Ibl B IOMEIICHUH.

20. JIeiMooOpa3oBaHne ¥ TapaMeTpbl JbIMa, OOPAa30BAHHOTO TBEPIBIMH
yactutiamu. Koarynsiust u ceuMeHTalus YacTUll JIbIMa.

21. OnTudeckoe KOJIMIECTBO IbIMA U CpeHEOOBEMHAs ONITHYECKAsT TUIOTHOCTh
npiMa. CBS3b MEXAY ONTHYECKOM IUIOTHOCTHIO JIbIMA U JAIbHOCTHIO BUIUMOCTH.
DKCIepUMEHTaTbHBIE METObl U3MEPEHUSI ONITUYECKOMN TJIOTHOCTH JIbIMA.

22. InTerpanbHblii METOJ] TEPMOJAMHAMHUYECKOTO aHaiu3a noxapa. Cpena B
MOMEILIEHUH KaK OTKPbITasi TEPMOJIMHAMUYECKAs] CUCTEMA.

23. BbiBO/ ypaBHEHUI MaTepuaibHOTO OajaHca Cpejibl U €€ KOMIIOHEHTOB.

24. BbiBO ypaBHEHHMI OajlaHCca ONTUYECKOrO0 KOJIMYECTBA JIbIMAa U DHEPTHUHU.
HauanbHble ycln0BuUs U yCIOBUS OJHO3HAYHOCTH.

25. Knaccudukaiuss WHTETpabHBIX MaTeMaTHYECKUX MOJIeTIeH ToKapa.
MaremaTtuyeckas mocTaHOBKa 3a7auu o nporHodupoBanun ODII Ha ocHOBE MOJHON
cucteMbl nuddepeHIMaNbHbIX YPaBHEHUN UHTETpaIbHOW MOJENH MmoXxapa. MeTob
YUCJIEHHOTO PEUIECHUS 3TOW 3a/1a4H.

26. [IpuBenenne  ypaBHeHW#, omnuchBarommx auHamuky OO®Il, «
oe3pazmepHomy Buay. [lomobue u kputepun mog00us OKaPOB.

27. IlpnunHbl, 00yCIaBIMBAIOIINE JABIKEHUE ra3a U ra3000MEH MOMEIICHHS ¢
BHEIIHEW CpEOM 4Yepe3 Mpoembl MpH Moxape. PacnpeneneHne ruapoCTaTUUECKUX
JABJICHUM MO0 BEPTUKAJIM BHYTPU U CHAPYKHU TTOMEIICHUS.
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28. Ilnockocth paBubix gasienuit ([1PJ]). 3aBucumocts pacnonoxxenus [TP]]
OT CpeIHEOObEMHBIX 3HAUECHWUW [IaBIEHWS ¢ IUIOTHOCTH Ta30BOM Cpenbl B
NOMEIICHHH.

29. BO3MOXHBIE peKUMBI Ta3000MEHA TIOMETIIEHUS YEPE3 TIPOEM.

30. ®opMynel AJIA  pacueTa CKOPOCTH JBIDKCHHS YXOIAIIUX Ta30B M
MOCTYIAOIIEr0 BO3AyXa B Pa3HbIX TOUKaX MpoeMa.

31. 3aBHCHUMOCTH MAaCCOBBIX PACXOJOB YXOSIIUX Ta30B M IOCTYIAOIIErO
BO3JyXa JJISI BEPTUKAJIBHOIO MPSIMOYTOJIBHOTO TMpoeMa MNP Pa3IMYHBIX PEKUMaX
ra3oo0MeHa OT F€OMETPUUYECKHUX XapaKTEPUCTHK ATOTO MpoemMa U CPpeAHEOOBEMHBIX
apamMeTPOB COCTOSIHUS Ta30BOM Cpeibl B MOMENIEHUU (TUIOTHOCTH U JIABJICHUS).

32. 'a3000MeH uepe3 Kpyriible BepTUKaldbHbIE NpoeMbl. ['a3000MeH depes
TOPU30HTAIBHBIE POEMBI.

33. ®opMyIbl IS pacdyeTa MacCOBBIX PAacXOjOB raza 4epe3 MpSMOYTOJIbHBIH
IIPOEM C YUYETOM BIIMSIHUS BETPA.

34. BnusHre HEOMHOPOTHOCTH TEMIIEPATypHOTO TIOJS B TOMENICHUW Ha
pacnpeneneHue rupoCTaTUYECKUX JIaBJICHUA BHYTPH MOMEIICHHS U Ha ra3000MeH
yepe3 NPOEMBI.

35. PaananmoHHO-KOHBEKTUBHBIN TMPOIECC TEIUIONEpPEeHOca B Ta3000pa3HOit
cpeze Mpu Mokape B MOMEIICHHH.

36. TeriooTAaua TOPU3OHTAIBHBIX CTEPKHEBBIX KOHCTPYKIIMI, OMBIBAEMBIX
IJIaMEHEM.

37. TenoBoe B3aUMOJCHCTBUE MEPEKPHITHI C BOCXOSAIIUM ITOTOKOM T'a30B OT
o4dara ropeHusl.

38. TerooTaaua BEpTUKAIBHBIX MTOBEPXHOCTEN OTPaKIECHUN TTOMEIICHUS TIPU
Pa3JIMYHBIX CTAAUSAX MOXKapa.

39. [Ipomecchl HArpeBaHWsS CTPOUTENBHBIX KOHCTPYKIMH TMpU TOXKape U
MaTEMaTUYeCKOe OnucaHue OdTuUx ImpoueccoB. ConpspkeHHass MaTeMaThyecKast
MOCTAaHOBKA 3aJlaud O HAarPEBaHUU CTPOUTEILHBIX KOHCTPYKIIUM MPHU MOXKapeE.

40. Omnupuueckue GopMyabl s pacuera CpeaHuX KO3 QPUUMEHTOB
TEIJIOOT/Ia4X Ha BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX MTOBEPXHOCTAX OTPaXKICHUM.

41. Dmnupuueckue GopMyIbl sl pacueTa MHTErpaIbHOTO TEIIOBOTO MOTOKA
B OTPaXKICHUSIX.

42. JIygucThIii TEIJIOBOM MOTOK Yepe3 MPOECMBI.

43. l'oproune BemiecTBAa M WX XapakTepucTuku. OCOOEHHOCTH TOPEHHS
TBEPBIX, )KUJIKMX U Ta3000pa3HBIX BEIIECTB.

44, CKopoCTb BBITOpaHUs roOproYnx MatepuaioB. CKOpOCTh TETUIOBBIICTICHUS B
miameHHoi 30H€e. Koaddurment nomHOTH TopeHusl.

45. l'oprouass Harpy3ka B TIOMEIIEHMHM W €€ XapakTepucTuku. JlunHeiHas
CKOpPOCTh PAacHpOCTPAHEHUS IUIAMEHU MO MOBEPXHOCTU TOprouei Harpy3ku. Pacuet
IJIOIIA/IN TT0YKapa MNP Pa3IuyHbIX BUAAX MMOKAPHON HATPY3KH.

46. YaenpHas MaccoBas CKOPOCTh BBITOPAHUSI TBEPIBIX U KUIKUX TOPIOYUX
MaTepuayioB. TemioBas MOIHOCTh OYara rnoxapa B HOMEIIEHUH.

47. BausiHue razoo0MeHa Ha MPOLECC TOPEHUsT MaTepUalioB B MOMEIICHUMU.
Pexxumbl 1MOXKapoB B MOMEIIEHUM B 3aBUCUMOCTH OT KOJIMYECTBA MOCTYMAIOIIETO
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4yepe3 MPOeM BO3QyXa. 3aBUCMMOCTh MOIIHOCTH TEIUIOBBIACICHHS MPU MOXKApPE OT
KOHLIEHTPALM1 KACIOPOAA B IOMEIIEHUU.

48. BnusiHue mnpoleccoB 00pa30BaHMS CJIOS 30JIbI U YIJs Ha MAacCOBYIO
CKOPOCTb BBITOpPAHUS MMOKAPHON HArpy3KHu.

49. CxkopocTu moTpedsIeHnsT KUCIOpoaa, 00pa3oBaHusl TOKCUYHBIX MPOAYKTOB
TOPEHUS U ABIMOBBIJICIICHHUS.

50. OcobenHocTs Ta3oo0MeHa TOMENICHHsI C OKpyKamoleld armochepord B
HayaJlbHOM  cTaguu  noxkapa. Cucrema  aud@epeHIHalbHbBIX  YpaBHEHHM
MHTErpajJbHON MOJIEIH MOoXKapa C y4ETOM 3TOH 0COOEHHOCTH ra3000MeHa.

51. Cpennee 3HaueHue KoOIPGUIMEHTA TEIIONOTEPh, XaPAKTEPU3YIOIIETO
TETUJIONOTIONICHUE OTPAXKICHUSMHU.

52. AHanUTUYECKOE PEeIlIeHUE 3a7a4i O IMHAMHUKE OMACHBIX (PAaKTOPOB MoXKapa
Py KPYTOBOM M JIMHEWHOM paclpOCTPAaHEHUHU IJIAMEHU MO MOBEPXHOCTU TBEPAOM
FOPOYEH HArpy3KH, a TAKXKE IIPU TOPEHUHN KUIKOCTEM.

53. ®opMybl IS pacdeTa CpPeaHEro 3HA4YCHHS KOI(PPUIIMEHTa TEIUIONOTEPh
OpU  ONpPENEICHUU KPUTHUYECKHMX CpPEIHEOOBEMHBIX 3HAYEHHUIl TeMIlepaTyphl,
KOHLEHTpalMil TOKCUYECKUX ra30B, AePUIMTa KUCIOPOIa U ONTUYECKON MIOTHOCTH
JbIMA.

54. B3auMOoCBsA3b MEXIYy KPUTUYECKUMU CpPEIHEOOBEMHBIMU 3HAYCHUSIMU
OMacHBIX (PAKTOPOB MOKapa C MPEAEIbHO JOIMYCTUMBIMU MX 3HAUEHUSMH B 30HE
npeObIBaHUS JIIOJICH.

55. @opMynbl AJiA pacueTa KPUTHUYECKOW MPOJIOJDKUTEIBLHOCTH MoXkapa Io
YCIIOBUIO  JTOCTWXKEHHUS KaXIbIM ONAcHbIM  (PAaKTOPOM  CBOEro  IMpPeAesbHO
JIOITyCTUMOI'O 3HaYeHHsI B paboyeil 30He.

56. BniusiHue pa3mMepoB MPOEMOB Ha JUHAMHUKY OMACHBIX (DaKTOPOB IOXKapa.
Kputepuit npoeMHOCTH. 3aBUCUMOCTh KPUTUUYECKOU MPOJOKUTEIBHOCTH T0XKapa OT
KpUTEPHS IPOEMHOCTH.

57. O600menHble nudPepeHnranbHbIe ypaBHeHHS moxapa. [logobue wu
MOJIEJIMPOBaHUE HAYAJIbHOM CTaIUM MOXKapa.

58. Moaudukanus 6a30BOi MaTeMaTHYECKOW MOJENU [JIsl ydeTa BIIUSHUS
00BEMHOTr0 Ta30BOT0 TyllleHUs. JlonoaHuTeNbHOE ypaBHEHUE OalaHca.

59. BriusHMe  KOHIEHTpAIMM  OTHETYIIAIIEro BEHIECTBA HA  CKOPOCTh
BBITOpaHUSI.

60. Mogudukanuss 6a30BOM MaTeMaTHYECKOW MOJEIH JJIsd ydeTa TYyIICHUs
pacnbUIEHHOM BOAOW. J[OMOMHUTENBPHAS CUCTEMA YPABHEHUM W HAYaJbHBIX YCIOBHM
JUISL  ONHCAHUS UCHApPEHUsl Kameidb, OXJaXJCHUs KOHCTPYKIUHA H CKOPOCTHU
BBITOpaHUs MaTeprasia. AJTOPUTM YUCIEHHON peanu3ali MOJEIH.

61. OcobeHHOCTH pacmpeneneHus JOKaIbHbIX MApaMeTPOB COCTOSHUSI Ta30BOM
cpeabl BHYTPH IMOMEIIICHUS B HAYaJIbHOW CTAJIUU M0Kapa U MPH JOKAIbHBIX MOXKapax.

62. Pa3nenenue mpocTpaHCTBAa BHYTPU MOXKapa Ha 30HBI. XapakTEepHbIC 30HBI B
HayaJIbHOM CTaJUU MoXkapa. BO3ayXa.

63. Onpenenenue MOTOKOB MAacChl M DHEPTHMH U3 KOHBEKTUBHOM KOJOHKH B
MPUIMIOTOJIOYHBIN CJIOM HAa OCHOBE TEOPUH CBOOOJHOU TYpOYJIEHTHOM KOHBEKTUBHOM

CTpYH.

24



64. Terio0OMeH MPUTIOTOIOYHON 30HBI C OTPAKICHUSIMU.

65. Jluddepennmanbabie ypaBHEHHUs] MaTepHAIBHOTO OajlaHCca ra30BOM CPEIIbI
U ¢ KOMIIOHEHTOB, OallaHCca ONTHYECKOTO KOJMYECTBA JbIMA W DHEPTrUU IS
MPUIIOTOJIOYHOM 30HBI IIPH OTCYTCTBUU T'a3000MEHA C BHEIIHEH aTMOC(epoil.

66. Jlupdepenimanpabie  ypaBHEHUS  ABWKCHUS ~ HWKHEH  TpaHUILBI
IIPUIIOTOJIOYHOM 30HbI. HauabHbIe yCIoBHS.

67. MaremaTudeckasi MOCTaHOBKAa 3aJayd O JWHAMUKE OMACHBIX (HAKTOPOB
nokapa B MPHUIOTOJIOYHON 30HE U €€ aHAIMTHUYECKOE PEIICHHE TPU TMOCTOSHHBIX
3HAYEHUSIX Pa3MEPOB U TETNIOBOM MOIIHOCTH 04ara TOPEHUS.

68. MaTemaTuueckass MOCTaHOBKA 3aJlayd MPU ra3000MEHE MPUIIOTOJIOYHOTO
CJIOS C BHEIIIHEN CpeIoN U M3MEHSIIOITUMCS CO BPEMEHEM 04YaroM Ioxapa.

69. bazoBass cucrema nuddepeHIMANbHBIX ~ ypaBHEHUH B YaCTHBIX
MPOU3BOJHBIX JUIsI OMHCAaHUS TYpOYJIEHTHOTO HECTAI[MOHAPHOTO JBIXKCHHUS U
IPOLECCOB TEIJIO- M MAaccOolepeHoca B MHOTOKOMIIOHEHTHOM Tra3oBOil cmecHu ¢
y4eTOM XUMHUYECKHUX PEaKINil 1 00pa30BaHUs IBIMOBOTO a3PO30JIA.

70. MaTemaTudeckass MoJelb 00pa3oBaHUs, KOAryJsAlMk W TepeHoca
JBIMOBOTO a3p0307Isl.

/1. PanuaniuoHHBI  TEIUIONEPEHOC B HEMPO3padyHo cpene. YpaBHEHHUE
NepeHoca TEIUIOBOTO M3IIYYCHHS, METOJbI PEUICHHs 3a/adil O MEepPeHOCe TETIOBOTO
U3ITyYEHHUS.

72. Knnaccudukanus nuddepeHnuanbHbIX MOJIeIeH moxapa.

6.2. Illkana oueHUBAHMS Pe3yJbTATOB NMPOMEKYTOYHOH ATTECTAIMUH W
KPHUTEPHH BbICTABJICHUS OLCHOK

Cucrema OLICHHUBAaHUs BKIKOYACT.

®opma ITokazarenu

KpI/ITepI/II/I BBICTABJICHHA OLICHOK IIIkana oneHMBaHUI
KOHTPOJIA OLICHHUBAaHUA

OK3aMCH MMpaBHUIBHOCTL U | JaH HpaBI/IJ'H:HI)II\/JI, IOJIHEIA OTBET Ha OTJIMYHO
MOJIHOTA OTBETA | MOCTaBJICHHBIMN BOIIPOC, IIOKa3aHa
COBOKYITHOCTH OCO3HAHHBIX 3HAHHH I10
AUCHUIUINHE, JOKA3aTCIbHO PACKPBITHI
OCHOBHBIC TTOJIOKCHUA BOIIPOCOB;
MOTYT OBITh AOMMYHICHBI HCEAOYCTHI,
HCIIPABJICHHBIC CaMOCTOATCIBHO B
IpoHecce OTBETA.

JJaH  NpaBWJIbHBIA,  HEAOCTATOYHO XOPOIIO
MOJHBIA OTBET Ha TOCTaBJICHHBIN
BOIIPOC, IOKa3aHO YMEHUE BBIJAECIUTH
CYIIECTBEHHbIE M HECYUIECTBEHHBIE
MPU3HAKH, [PUYUHHO-CJIEICTBEHHbIE
CBSI3U; MOTYT  OBITh  JIOMYIICHBI
HEJI0YETHI, UCIPABIEHHBIE C OMOILBIO

IpCriogaBaTeCJisd.
JaH HCJOCTAaTOYHO HpaBI/IJIBHHﬁ u YAOBJICTBOPUTCIILHO
TIOJTHBIN OTBCT, JIOI'Ka u
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IIOCICI0BATCIBHOCTD H3JI0KCHUA
HUMCIOT HApYUICHUA, B OTBCTC
OTCYTCTBYIOT BbIBOBI.

OTBET MIPECTABISACT co0OH | HEYZOBIETBOPUTEIHLHO
pa3po3HEHHBIE 3HAHUS C
CYIIECTBEHHBIMH  OIIMOKaMH  TI0
BOTIPOCY; NPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
W3JIOKCHUS;  JIOTIOJIHUTENbHBIE |
YTOUHSIOLINE BOMPOCH HE MPUBOJAAT K
KOPPEKIMH OTBETA Ha BOIIPOC.

7. PecypcHoe o0ecnieuyeHne Q1 CHUATIIAHbBI

7.1. JInnieH3MOHHOE M CBOOOHO PacIpoCTPaHsieMOe MPOrPAMMHOE
o0ecrieueHue

[lepeyeHb JMIEH3MOHHOTO M CBOOOJHO PacCIpOCTPAHIEMOr0 MPOTrPaMMHOTO
o0ecrieueHus:

Astra Linux Common Edition pemus Open [I10-25B-603] - Oneparmonnas
cuctema obuiero HazHayeHus: "Astra Linux Common Edition" [Kommepueckast (Full
Package Product). Homep B EaumHOM peecTpe pOCCHICKMX mporpamMm s
AJIEKTPOHHBIX BBIYMCINTEIIBHBIX MAIIKH 1 0a3 JaHHbIX - 4433]

MoiiO¢puc O6pazoBanue [[10-41B-124] - TlonHBI KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB M SJEKTPOHHBIX TaOJMIl, a TaKKe HHCTPYMEHTapU s
paboThl ¢ rpaduyeckumu npe3eHTanusMu [CBoO0 HO pacmpocTpaHsemoe. Homep B
EnuHoM peecTpe pPOCCHIMCKUX MPOTrpaMM Ui DJIEKTPOHHBIX BBIYMCIUTEIBHBIX
MaIluH ¥ 0a3 JaHHbBIX - 4557]

Fenix2+ — OueHka pUCKOB MOXapHOW 0€30MaCHOCTH B 3[aHUSX COOPYKCHUSAX U
CTPOEHHUAX PA3NTUYHBIX KJIACCOB (PYHKIMOHAIBHOW MOKAPHON OMACHOCTU COTJIACHO
[Ipunoxenus k npukazy MYUYC Poccum ot 30.06.09 r. Ne 382 [Kommepueckas
(OEM)]; [10O-38C-720

7.2. IlpodeccnonaibHbIC 0a3bl JAHHBIX U HH(POPMALHOHHBIE CIIPABOYHbIE
CHCTEMbI

- HWudopmanmonnas cucrema «ExamHOoe OKHO mocTyma K oOpa3oBaTeIbHBIM
pecypcam» [DnekTpoHHBI pecypc]. — Pexum mocrtyma: http://window.edu.ru/,
JOCTYT TOJBKO MOCIIE€ CAMOCTOSATENIbHOW PErUCTpaluu

- Hayunas osnextponHas Oubnuorexka «eLIBRARY.RU» [DnexktpoHHBIi
pecypc]. — Pexum pocryma: https://www.elibrary.ru/, AocTym TOJBKO TmOCIIe
CaMOCTOSITEJIbHOW PETUCTPALUU

- CopaBouynas mpaBoBasg cuctema «Koncynbrantllmroc:  CtyaeHT»
[DnexTpoHHBIN pecypc]. — Pexxum noctyna: http://student.consultant.ru/, cBoO60IHBIN
JOCTYTI
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- Hudopmanmonno-mpaBoBoil nopran «l'apant» [DAeKTpOHHBINA pecypc]. —
Pexxum noctyma: http://www.garant.ru/, cCBOOOHBIN TOCTYTI

- DnexTpoHHas oubnuoTexa YHUBEPCUTETA http://elib.igps.ru
(aBTOpU30BAaHHBIN JOCTYII);

- DIJIEKTPOHHO-OUOIMOTEYHAS cucrema «9BbC IPR BOOKS»
http://www.iprbookshop.ru (aBTopu30BaHHBIN 10CTYII).

7.3. JIuteparypa

OcHoBHas auTeparypa:

1. TlporHo3upoBanue onacHbIX (aKTOpOB moxapa: YuedHoe mocodue / FO. 1.
Motopeirud, B.A. JloBuukoB, @®.A. JlementneB, IO.H. benpmmuna. — CII6.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. Ananu3 HapylmieHWHd HOPMATHBHBIX TpeOOBaHMI B OOJACTH TOXKapHOM
0€30MacCHOCTH, MPOTHO3UPOBAHUE U IKCIEPTHOE HCCIEAOBAHUE HMX MOCIECACTBUMA:
yueOHoe nocooue / H.B. Iletposa, FO./l. Motopeirus, A.O. AntonoB u np. — CII6.:
Cankrt-IlerepOyprckuii yuusepcuter I'TIC MYC Poccun, 2017. — 158 c¢. Pexum
nocryma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

JonoaHuTEeIbHAA JUTEPATYypAa:

1. Teopust ropenust u B3pbiBa: YueOHuK i Bei3oB MUC Poccum / B.P.
Manuana, B.U. Kimvkua, C.B. AnukeeB u ap. — CII6.: Canxt-IlerepOyprckuii
yuuepcuter [TIC  MYC  Poccum, 2009- 280 «c. Pexum nocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130&remote=false

2. Tlporno3upoBanue omacHbIX ¢akTopoB moxkapa / Motopeirua FO.JL.,
JlopuukoB B.A., IlapunoBa IO.I'. // JlaGopatopusiii npaktukym CII6.: CII6
YHuBepcurer I'TIC MUC Poccuwn, 2008.
http://elib.igps.ru/?4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-
abd4377dddal

3. Mapkyc, E. C. UucnenHoe mojeinupoBaHue Moxkapa c mnomoinbio Fire
Dynamics Simulator : yue6Hoe mocooue / E. C. Mapkyc, A. I0. Cuerupés, E. A.
KysnemoB. — Cankr-IletepOoypr : Cankr-lIleTepOyprckuii  moJuTeXHHUECKUN
yauBepcuteT Ilerpa Bemukoro, 2021. — 175 ¢. — ISBN 978-5-7422-7226-7. —
Texcr : anextponnsiit // [{udposoit obpazoBarensubii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/116157.html

7.4. MaTtepuajibHO-TEXHUYECKOE 00ecredeHue
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Jins mpoBeneHus M OOECHEYEHHUs 3aHATHH HUCHOJB3YIOTCS IOMEIIECHHUS,
KOTOpbIE TPENCTaBIAIOT COO0OM yueOHbIC ayqUTOPUU IS TMPOBEJACHUS y4EOHBIX
3aHATHI,  NPEJYCMOTPEHHBIX  IPOrpaMMOM  CIIEHHUAIUTETa,  OCHAILIEHHBIE
00Opy/ZOBaHWEM M TEXHUYECKUMHU CpEeACTBaMH OOYYEHHSA: aBTOMATU3HPOBAHHOE
paboyee MecTO NpenojaBaressi, MapKepHas JOCKa, MYJIbTUMEIUNHBIN MPOEKTOp,
JIOKyMEHT-KaMepa, 0CaJ04YHbIE MECTa O0YYarOIINXCA.

Jnst  mpoBeieHHMS TMPAKTHUECKUX 3aHATHM  HCIONb3yeTcs JlabopaTopus
BBIYMCIUTEIbHON TEXHUKH.

[ToMemennst IS CaMOCTOSITEILHOM pabOThl  OOyYaromMXCsl OCHAIICHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOKHOCTBIO MOJKIIOYEHUA K ceTu «HTepHeT» u
oOecrieueHneM JI0CTyna K 3JIEKTPOHHOW HHGOPMAIMOHHO-00pa30BaTeIbHON cpefe
YHUBEPCUTETA.

ABTOpBI: KaHIUJAT TEXHUYECKUX HAYK, TOUEHT /JemeHnTheB D.A.

JOKTOp TEXHUYECKUX HayK, mpodeccop Mortopsirun FO. /1.
KaHAUAAT TEXHUYECKUX HayK TymanoBkuii A.A.
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