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MeTtonnueckre peKOMEHIAIMU Il CaMOCTOSITEbHOM paboThl 0OyYarouIuxcs Mo
muciuiuinie «[Iporno3upoBanue omacHbIX (aKTOPOB MoXkapa» (Jajiee — METOJAUYECKHE
pekoMeHaanuu) 1o HampapiaeHuto mnoarotoBku 20.03.01 TexuocdepHas 6e30macHOCTb
npoduiib «lloxapuas 6ezonacnocts» — MBanoso: UTICA I'TIC MYC Poccun, 2024. —

43 c.

MeTtonuueckie pEeKOMEHJALMH COJEPKAT KPaTKOE€ M3JI0KEHHE JTUCLUILIMHBI
«IIporHo3upoBanre oOmMacHbIX (PAKTOPOB IMOKapa» B COOTBETCTBHH C TPEOOBaHUSIMU
denepanbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa BBICIIEr0 00pa30BaHUs —
OaxanaBpuaT mo HampaieHuio noarotoBku 20.03.01 Texnocdepnas Oe3omacHOCTH U
OCHOBHOM Tpo¢heCcCHOHATBHONW 00pa30BaTeIbHON MPOTrpaMMbl BBICHIETO 00pa30BaHUS IO
HampaBieHuto noarotoBku 20.03.01 TexHocdepHas 0€30mMacHOCTb, COBETHI IO
IUTAHUPOBAHUIO M OpPraHU3alM BPEMEHHM, HEOOXOJMMOI0 Ha H3Y4YEHHME JUCLUIUIMHBI,
MIO’KEJIAHUS 10 U3YYEHHUIO OTAEIBHBIX TE€M Kypca, PEKOMEHJALMH I10 HCIOJIb30BAHUIO
MaTepUajoB y4eOHO-METOJIMYECKOTO0 KOMIUIEKCA, pPEKOMEHJAalMu 1o padoTe ¢
JIUTEPATYPOU; COBETHI IO MOATOTOBKE K IPOMEKYTOYHON aTTECTALUH.

MeTtonuueckre  peKOMEHJAllMM  pacCMOTPEHbl  Ha  3acelaHuM  Kadeapsl
roCcyJIapCTBEHHOTO Ha/JA30pa U 3KCIepTu3bl moxkapos (B coctaBe YHK «I'ocynapcTBeHHbIN
HaJ30p»).

[Ipotokon Ne « ~ » OoT « » 2024 1.

Metoauueckue peKOMEHIAMu 00CYKIEeHbl U 0J00pEHbl Ha 3aceaHUU METOJIUKO-
MeIaroruueckoro cosera MBaHoBCko# mokapHo-cnacatenbHoi akagemuu ['TIC MUC
Poccun.

[TpoTtokon Ne « ~ » oT « » 2024 r.

© UIICA I'TIC MYC Poccun, 2024
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BBEJAEHUE

«IIporHo3upoBaHue ONacHbIX (PAKTOPOB MOKapa» SBISETCA BAXKHOW JUCHUTUTMHON
Opyu MOATOTOBKE oOydarommxcs. JlaHHas JUCHUIUIMHA SBJISETCS MPUKIAAHOW U U3ydaeT
OPUHIUIBI U METOJbl MaTeMAaTUYECKOr0 MOJCIUPOBAHUSI B3aMMOCBSI3aHHBIX TEPMOTra3o-
JUHAMUYECKUX MPOLIECCOB, XapaKTEPU3YIOUIUX B IIEJIOM MOXKap B MOMEIICHUH (3TaHUSX,
COOPY>KEHHUSIX), KaK CI0KHOE (PU3MUECKOe SIBJICHUE, IPU KOTOPOM Hapsily C BbIJIECICHUEM
TEIJIOBOM YHEPTUU U3MEHSETCS CO BpPEMEHEM TeMIiepaTypa ra3oBOil Cpelibl U Coep>KaHue
KHCJIOpPOJa B MOMEUICHUH, 00pa3yrTCsl TOKCUYHBIE Ia3bl, B PE3yJbTaTe 3aJIbIMJICHUS Me-
HSIOTCSl ONTUYECKHE CBOMCTBA ra30BOM CpeIbl, MPOUCXOAUT Ta3000MEH MOMEIIECHHS C
BHEITHEHN atMocdepoit (MK co CMEKHBIMH MMOMEIICHUSAMHU) Yepe3 MPOEMbI U IIPOTPEBAIOT-
Csl CTPOUTEIbHBIE KOHCTPYKLIUH.

YuclieHHbIE UCCIEA0BAHMS MPOBOJATCA C MOMOUIBIO YUEOHBIX MPHUKIAJAHBIX IPO-
rpamMm «Intmodely», «RiskManager», «Fenix+ 3», «FireGuide», «Curma I1b», nmpennazna-
YEHHBIX U pacueTa JUHAMHKH [0XKapa B TOMEIECHUH.

[enb u3yuenus nucuuiuiviel «[IporHo3upoBanue onacHbIX (PaKTOPOB MOKApPa» Co-
CTOUT B (DOPMUPOBAHUM HAYUHBIX 3HAHWUNA O MPUHIUINAX U METOJAX MaTeMaTHU4eCKOro
onucaHus (MOAEIUPOBAHNUS) B3aUMOCBI3aHHBIX TEPMOIra30IMHAMUYECKUX IPOIECCOB, Xa-
paKkTEepU3yIOLIUX B LIEJIOM MOXap B MOMELIEHUH (3JaHUH, COOPYKEHUHN) KaK CI0XKHOE (Pu-
3UYECKOE SIBJIICHUE, IPU KOTOPOM HapsAIy C BbIIEICHUEM TEIUIOBOM 3HEPIuu (BCIIEICTBUE
TOpPEHUs1) U3MEHSETCA CO BPEMEHEM TeMIlepaTypa ra3oBOM CpeAbl U COJEp KaHHE KHUCIIO-
poZia B IOMEIIEHUH, 00pa3yloTCsd TOKCUYHBIE Ta3bl, B PE3YJIbTATE 3aIbIMICHUS MEHSIOTCS
ONTHUYECKUE CBOICTBA ra30BOM Cpe/bl, MPOUCXOAUT ra3000MEH MOMEIICHUSI C BHEIIHEH
aTMoc(epoi (WK CO CMEXHBIMHU IMOMELIEHUSIMH) Yepe3 MPOEMbI U MTPOTPEBAIOTCS CTPOU-
TeJIbHbIE KOHCTPYKLHUU.

3ajaun TUCUUIUIMHBI — TEOPETHUUYECKH U TJIaBHOE MPAKTUYECKH MOATOTOBHUTH 00Y-
Yarouumxcsl K MPOBEACHUI0 HayYHO OOOCHOBAHHOI'O MPOTHO3MPOBAHUS JUHAMUKH OIacC-
HBIX (DAKTOPOB MOKapa B MOMEIICHUSX (3JaHUSAX, COOPYKEHHUAX), @ TAKKE K MIPOBEICHUIO
MCCJIEIOBAHNN peaIbHO MPOU3OILEIIINX [T0KAPOB ITPU UX IKCIIEPTHU3E.

[Ipy m3yyeHWH AUCUUIUIMHBI TUIAHUPYETCS MPOBEICHHUE JIEKIMM, MPaKTUYECKHUX
3aHATHN U J1abopaTopHbIX paboT. OcHOBHOE ydueOHOE BpeMsi OTBOAMTCS Ha MPOBEICHUE
MIPAKTUYECKUX 3aHATUM.

Kpome OCHOBHOM W JOIOJIHUTEIBHOM JMTEPATYypbl, NPUBEACHHOW HUXKE, IIPU
M3YYEHUU JUCHUIUIMHBI PEKOMEHIYETCsl MCIOJIb30BaTh CIPABOYHYIO JIUTEPATypy,
Hay4YHbI€ U3JIaHUsA, COOPHUKH IMyOIMKAMN HAyYHBIX KOHPEPEHLIUH U JIp.

IlepedeHns quTEepaTypsbl U y4eOHO-METOAUYECCKHUX MATEPHUAJIOB
JJIS1 MOATOTOBKHU K 3aHATUAM

IlepeyeHb OCHOBHOM JIMTEPATYPbI
1. Tepentnes, JI. 1. MonenupoBanue u aHaIM3 TUHAMUKHN OTIACHBIX (DAKTOPOB TOXkKapa B

3nanun: yueoHnoe mocodue / JI. Y. Tepentnes, A. A. CybaueBa, U. B. Tukuna. — Exa-
tepuHOypr: Ypansckuii unctutyT ['TIC MUC Poccun, 2024. — 92 c.



IlepeyeHb 1OMOJHUTEILHOM JJUTEPATYPbI

. Marematuueckoe MOJAEIMPOBAaHUE JMHAMHKU OMAaCHBIX (haKTOPOB MOXkapa: Jabopa-
TOPHBIN MPaKTUKYM 10 auctuminae «[Iporno3upoBanue onacHeIX GakTOPOB MOKAPa»
(3oHHas Moxenb) [DnexTponnblit pecypc] / OBcsaunukoB M. 10O., Jlanmun C.C., 11IBa-
pe E.A. HsanoBo: UIICA TTIC MYC Poccun, 2017. 96 c. Pexum pocrymna:
http://bibliomchs37.ru/book/4437].

. Marematnueckoe MOJICTUPOBAHUE TUHAMUKHN OMACHBIX (haKTOPOB TMoXKapa [IIEKTPOH-
HBII pecypc]: npaktukyM / OBcsaaaukoB M. 0., Jlanmun C.C., HIBapes E.A. UBanoBso:
NBanoBckas noxapHo-cnacarensHas akagemus ['TIC MYC Poccun, 2019. 130 c. Pe-
xum gocryna: http://bibliomchs37.ru/book/5058/.

. I[IporHo3upoBanue omacHBIX (HaKTOPOB TMOKapa [DIEKTPOHHBIA pecypc]: MPaKTUKYM /
Jlammmu C.C. MBanoBo: MBaHOBCcKas noxapHo-cnacarenbHas akaaemus ['TIC MUC
Poccuu, 2022. Pexxum goctyna: http://bibliomchs37.ru/.

. I[IporHosupoBanue onacHsix (hakTOopoB moxkapa. JuddepeHiuanibHoe MOASIUPOBAHUE
nokapa B 37aHuu: NpakTukyM [Dnextponnsit pecypce] / C.C. Jlanmmn, E.A. [lIBapes.
NBanoBo: NBaHoBckas moxkapHo-cnacatenbHas akagemus ['TIC MUC Poccun, 2021.
Pexum noctyna: http://bibliomchs37.ru/book/5194/.

. Meroanueckue peKOMEHAIMU IO BBITIOJIHEHUIO KYpPCOBOM palOOThI MO JUCUUILIUHE
«IIporHo3upoBanre oOmacHbIX (PAKTOPOB MOXKapa» s OOy4YaIOMIMXCA MO 3a0YHOU
dbopme o0yuenust o cnenuanbHoctu 20.05.01 «IloxkapHas 6€30MMaCHOCTBY U HaIpaB-
nenuto noarotoBku 20.03.01 «Texnocdepnas Oe3onacHocTh» npoduib «IloxapHas
0e3omnacHocTh» [Inexkrponnbii pecypc] / C.C. Jlanmun, E.A. [lIBapes. MiBanoo: 1Ba-
HOBCKas noxapHo-cnacarenbHas akagemus ['TIC MUC Poccun, 2021. 29 c¢. Pexum no-
cryna: http://bibliomchs37.ru/book/5180/.

. CUI'MA IIb 5 («Sigma Fire Safety» 5) IlporpamMmma mo pacueTy pacrnpocTpaHEHUs
OmacHbIX (PAKTOPOB TOKapa TMOJEBOM MOJEIbIO, JBaKyalldd - WHIUBUIYAIbHO-
MOTOYHOW MOJEJNBIO, BEPOSTHOCTH HBAKyalluu, PACUETHOW BEJIIMUYUHBI MTOKAPHOTO PHUC-
ka. PyKoBOACTBO moib30Batess [DJIEKTPOHHBIA  pecypc]. Pexum  nmocrty-
na: http://3ksigma.ru.

. DIIEKTPOHHBIN MHTEpHET-Kypc o auctuiuinHe «[IporHo3upoBaHue omacHbIX (HaKTo-
poB noxkapa» [DnektponHsiii pecypc] / C.C. Jlanmun, M.FO. OBcsinaukoB. Pexum no-
cryna: http://modn.pd.

. RiskManager - mporpaMMHbIii KOMIUIEKC JIJIsl BBIYMCIICHHUS BEJIMYMHBI WHIMBH Yy aIbHO-
ro MOKapHOTO PUCKa AJIs JIIOJEH, HAXOASAIMIMXCA B 3JaHUSX, COOPYKEHUAX U TOXKap-
HBIX OTCEKaxX Pa3IMYHBIX KJIAaCCOB (DYHKIIMOHAIBLHON MOKapHOU OMACHOCTH: PYKOBOJI-
CTBO MOJIb30BATEIIS [DneKkTpOHHBIN pecypcl]. Pexxum JOCTyTa:
https://nordsoftware.ru/programms/riskmanager/.

10.Fenix+ 3. I[lporpamma st omnpejaesieHUss BEJIWYUHBI WHJMBHUAYAIbHOTO IOXKAPHOTO

pucka: PykoBojcTBO momb3oBarens [DJeKTpoHHBIA pecypc] / Pexum pocryna:
https://mst.su/fenix/.



11.1Tocobue 1O ONPEAENCHUI0 PACUYETHBIX BEJIMYMH TMOXApPHOTO pUCKA A
IIPOM3BOJICTBEHHBIX 00BeKTOB / A.}O. Jlaro3un u np. 2-¢ u3gaHue, UCIPABICHHOE U
nonojHeHHOE. M.: BHMHNIIO MYC Poccun, 2019. 344 c.

IlepeyeHb HOPMATUBHOM JIUTEPATYPbI

12. TP EADC 043/2017 Texuuueckuii periaameHT EBpazuiickoro s5KOHOMHUYECKOTO CO03a
«O TpeboBaHUSIX K CpEICTBAM OOECHEYEHHs TMOXKapHOM OE€30MacHOCTH U
MOXKAPOTYILICHUS.

13.Denepanbhbiii 3akoH 0T 21.12.1994 1. Ne 69-D3 «O noxapHON 6€30MaCHOCTH.

14.®enepanbubiii 3akoH 0T 22.07.2008 r. No 123-®3 «TexHUueCKUW pErIaMeHT O
TpeOOBaHUSIX MOXKAPHOI OE30MTACHOCTI.

15.@enepanbubiii 3akoH oT 23.05.2016 1. Ne 141-d3 «O cuyxbe B denepanbHOi
MPOTUBOMNOXKApHOU  ciyk0e ['ocygapCTBEHHOW MPOTUBOMOXKAPHOW  CIIYXKOBI U
BHECEHUU U3MEHEHHUI B OT/IEJIbHBIC 3aKOHOJATENbHbIE aKkThl Poccuiickoit Denepanumy.

16.Denepanphblii 3aK0H OT 25.12.2008 1. Ne 273-D3 «O mpoTUBOACHCTBUN KOPPYITLIHI.

17.T1octanoBnenue IlpaBurensctBa Poccuiickoit deneparuu ot 22.07.2020 N 1084 «O
NOPSIAKE MPOBEJICHUS PACUETOB 10 OLEHKE MOKAPHOTO PUCKA».

18.I1octanosnenue IlpaButensctBa Poccuiickoit @enepanuu ot 31.08.2020 N 1325 «O6
yTBepkJIeHuu [IpaBus OIIEHKH COOTBETCTBUS OOBEKTOB 3alMUThl  (TIPOIYKIIUH)
YCTAHOBJICHHBIM TPEOOBaHUSIM TOKapHOU 0€30MacHOCTH MyTEM HE3aBUCHUMOU OLIEHKU
MOKAPHOTO PUCKAY.

19.1lpukaz MUYC Poccun ot 14.11.2022 1. Ne 1140 «O06 yTBepkKIE€HUU METOIUKU
OTPENICIICHUS] PACUETHBIX BEIIMYMUH TOKAPHOTO PHUCKA B 3JaHUAX, COOPYKECHUSIX U
MOXKAPHBIX OTCEKAaX Pa3IMUHbBIX KJIACCOB (PYHKIIMOHATIBHOU MOXKAPHOI OMaCHOCTH.

20.1Tpuka3z MUC Poccum ot 26 utonst 2024 1. Ne 533 «O06 yTBEep>KIACHUN METOIUKH OIpe-

ACJICHUS PACYCTHBIX BEJIMYMUH IMOKAPHOI'O PUCKa HA IIPOU3BOJACTBECHHBIX 00BEKTAX).

ba3bl 1aHHBIX, IOUCKOBBIE CUCTEMbI, 3JIEKTPOHHO-0MOJIMOTEeYHbIe CUCTEMBbI (3JIeK-
TPOHHBbIE OMOJIMOTEKHU) U JIEKTPOHHBbIEC 00pa30oBaTe/IbHbIEC PECypPChI

21.1Mudposas cpena MBanoBckoi nmoxkapHo-cnacatenbHoi akagaemun [ TIC MUC Poccun.
22.2nexkTponHas 6ubimoteka akaaemun http://Bibliomchs37.ru.

23.9bC «lOpaiity.
24 . HarmmoHnanbHas 3JIeKTpOHHAs OMOIroTeKa.



METOJNUYECKHUE PEKOMEHIALIMHA 110 U3YYEHUIO TEM JUCIHHUIIJIN-
HbI

Tema 1. MeToabl NPOrHO3UPOBAHUSA IMHAMMKH ONACHBIX (AKTOPOB MOKapa B
NOMeIIeHNH

Omnacuble (akTopbl noxapa. Puzndyeckue BeIUUUHBI, Xxapakrepusytomue ODII B
KOJIMYECTBEHHOM OTHOILEHHH; NIPEIENBHO JoIycTuMbIe 3HaueHuss ODII.

MaTteMaTnyeckoe MOJAEIUPOBAaHUE, KAK HAanOOJiee COBPEMEHHBIN HAy4YHBId METOA
nporHo3upoBanusi ODII. OcHoBHBIE TpeOOBaHMS, TPEABABISIEMbIE K MOJEAIM. MeTosl
MaTemaTrueckoro moaenupoanus quHamMuku ODII, ux ocobeHHOCTH U 00NacTU mpUMe-
HEHHS.

Cuenapuii moxapa. Kputepun BeiOOpa Hauxyamiero crieHapust mokapa. [loxapHsii
pucK. HauBHUIyanbHBIN MTOXKAPHBIM PUCK. METOOUKH ONPENENEHNs] pACUETHBIX BEJINYUH
II0KapHOT'0 PUCKA B 3[aHUSX.

Pazniensl A1 caMOCTOSITENIBHOTO U3yUEHUS
1. Ob6nacTh NpUMEHEHUsI METOJOB MaTEMaTHUYECKOI0 MOJIETTUPOBAHUS TI0XKapa.
2. Cuenapuii mnoxapa. Kputepuu creHapusi moxkapa, Npd KOTOPOM pealIU3yroTCs
HauXyJIUe yCIOBUsA Uil o0ecniedeHns: 0e30MacHOCTH JHOEH.

Bomnpoce! aiist caMOKOHTPOJIA

Saganue 1
Bnuwume na mecme nponycka npasuiibhwiii omeem.

(TIK-1)

CenuvmeHTalys 4acTHI] IbIMa - YaCTHI] TUCTIEPCHON (Da3bl B KUIKOCTH
WJIY Ta3€ MOoJ| ACHCTBUEM TPaBUTAIMOHHOIO MOJISl MU IEHTPOOCSIKHBIX CHJI.

Kpurepun ouenku:
MpaBUJIbHBIN OTBET - 1 Gam;
OTBET 00y4aroIerocs J0HKEH B TOYHOCTH COBMAAATH C TIPABIIILHBIM OTBETOM.

3amanue 2
Bnuwume na mecme nponycka npasunibnsiii omeem.

(TTK-1)

[TonnxeHHast KOHIIEHTpAIUsl KUCIOPO/a, KaK OJWH W3 OMacHBIX (PaKTOPOPOB TMO-




*Kapa, KOJIMYECTBEHHO XapaKTEepU3yeTcCsl MapluaibHOM IUIOTHOCTBIO KHCIOPOAA,
UMEIoIel pa3MepHOCTh

Kpurepuu oneHku:

MPaBIIbHBIN OTBET - 1 Oam;

OTBET 00YyYaIOMIETOCs JOJHKEH B TOYHOCTH COBIIAJATh C OJMM M3 BapPUAHTOB MPABUILHOTO
OTBETA.

3amanue 3
Bnuwume na mecme nponycka npasuiibHwlii omeen.

(OTIK-1)

30HHBIM METOJ MAaTEMATUYECKOI0 MOJAEIUPOBAHUS T0Kapa CIECAYET NPUMEHATH B
Clly4ae, KOra pa3sMepbl o4ara rOpeHus 3HAaYUTEIILHO pa3sMepoB MoMe-
LICHUS.

Kpurepun ouenku:
MpaBUJILHBIN OTBET - 1 Ga;
OTBET 00YyYaroIIerocs J0HKEH B TOYHOCTH COBIAJIATh C IPABUIILHBIM OTBETOM.

3anganue 4
Bnuwume na mecme nponycka npasuiibhwiii omeem.

(ITK-1)

CHCHI/IEUII/ICT IMOSACHACT CYAYy INPHUHOMWIIBI MATCMATHYCCKOTO OIIMCAaHUs IPOLCCCOB,
IMPOUCXOIAIIHNX IIPU ITOKApPC B ITIOMCIICHUHU. B YaCTHOCTH, IIPOICCC pa3dBUTHUA I10-
JKapa pacCMaTpruBaACTCA KakK TCPMOINHAMHNUYCCKAA CUCTCMA.

Kpurepun ouenku:
[TpaBwibHBIN oTBeT - 1 Oamn. OTBeT oOydaromierocsi JOJDKEH B TOUHOCTH COBMHAAaTh C
MPAaBUJIbHBIM OTBETOM.

3anmanue 5
Bnuwume na mecme nponycka npasunibnsiii omeem.

(TIK-1)
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CHIXeHHe BUJAMMOCTU B JIbIMY, KaK OJMH M3 OMAacHBIX (haKTOPOPOB MOXkKapa, KO-
JUYECTBEHHO XapaKTEPU3YeTCsl ONTUYECKOM KOHIEHTpAlHel 1pIiMa, HMMeErouei
Pa3MEepHOCTh

Kpurepun ouenku:

MPaBHJIbHBIN OTBET - 1 Oa;

OTBET 00YYaIOMIETOCs JOJHKEH B TOYHOCTH COBIAJATh C OJMM M3 BapPUAHTOB MPABUILHOTO
OTBETA.

OnopHbIC TEPMUHBI: MTOXKAP, MATEMaTHYECKask MOJIC)Ib, OMTACHBIC (DAKTOPHI MOXKapa.
Jlutepatypa: [1, 10, 15-19, 24-28].

Tema 2. YpaBHeHUs] MHTEIPAJIbHON MATEeMATH4eCKON MOJEJHN IOXKAPa B IO-
MeLeHUU

CBoiicTBa ra3o00pa3Hoi cpe/ibl B TOMEIIEHUH NpU noxape. JIokaabHOe paBHOBECHE
Y B3aMMOCBSI3b MEXAY JOKAJbHBIMA TEPMOJNHAMUYECKUMH MapaMeTpaMu COCTOSIHUSA Ta-
30BOM cpenpl. [IpucyTcTBHEe MenpyallliMX TBEPABIX YacTHI] B Ta3000pa3HOMl cpede U HX
BKJIaJl B MHTErpaJibHbIE 3HAYEHUS BHYTPEHHEW (TEIJIOBOW) SHEPIHMH M MAaCChl CPENbl, 3a-
MTOJHSAIOIIE IMOMEIIEHUE MPH MOXKape. BiausHue 3THX 4acTUIl HA IPOLECCHI TEIIOMACCO-
IIEPEHOCA U ONITUYECKUE CBOMCTBA CPEJIBI.

WHTerpanpHbli METOJ ONMMCAHUs COCTOSIHUSA I'a30BOM CPEXbl IPU II0XKAape B IIOMeE-
meHuu. CpenHeoObeMHas MIIOTHOCTh Ta30BOM Cpe/ibl U CPEAHEOOBEMHBIC MapIUaIbHbIC
IUIOTHOCTU €€ KOMIOHEHTOB. CpeHeoObeMHasi BHYTPEHHSSI SHEPTUSI U CPEHE0OBEMHOE
JaBJICHUE T'a30BOM Cpelabl B NMoMenieHuu. VHTerpanbHOEe ypaBHEHHUE COCTOSIHUS Ta30BOM
cpeabl B IOMEIICHUU.

JIpiMO0OOpa3oBaHre W TapamMeTphl JbIMa, OOpPa30BaHHOTO TBEPJLIMH YaCTHIIAMHU.
Koarynsums w cemumenTanuss d4actul AbiMa. ONTHYECKOE KOJMYECTBO JbIMa U
CpeHeoObeMHasi ONTHYECKask MIOTHOCTh AbIMa. CBSA3b MEXKIY ONTUYECKOW MIOTHOCTBIO
IbIMa U JAJIbHOCTBIO BUIUMOCTH.

WNHTerpanpHblii METOA TEPMOJMHAMHYECKOTO aHain3a noxkapa. Cpena B momere-
HAW KaK OTKpbITas TEPMOJAMHAMHYECKas CUCTEMA. B3auMOAENCTBHE ATOM CHCTEMBI C
BHEIIIHEN CPEOM M MHTETPAJIbHBIE XapaKTEPUCTUKH ITOTO B3anuMoencTBus. KBazupaBHoO-
BECHBIN MpollecC U3MEHEHHUSI COCTOSIHUS ATOW CUCTEMBI MpH moxape. OcoOeHHOCTH MPo-
1ecca M3MEHEHHMS! COCTOSHMS JTOM CUCTEMBl Ha OTHEIBHBIX JTallax Pa3BUTHUS I10XKapa.
HauvanbHble yCcn0BUS U yCIOBUS OJTHO3HAYHOCTH.

Knaccudukaiys uHTErpanbHBIX MaTeMaTUYECKUX MOJENeH mokapa. Matemaruue-
CKasl TTIOCTaHOBKa 3a7a4uul 0 nporuo3upoBanun ODII Ha ocHOBe MoONHON cUcTeMBI Audde-
pPEHITMATBHBIX YpaBHEHUHN WHTErpalbHOM Moenu noxapa. [logodue u kputepun nmogoous
II0KapoB.
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Pazienbr i1 caMOCTOSITEIBHOTO M3YUYEHUS
1. Koarynsuust 1 ceTMMEHTalus YaCTHUIl AbIMA.
2. Meroa Ditnepa (mpuliamkeHHoe perieHne TudpepeHinaibHbIX YpaBHEHUH ).
3. TloxxapHslii puck. MaauBHUIyaIbHbBIN TOKAPHBIA PUCK.

BOHpOCLI 1 CAMOKOHTPOJIA

3amanue 1

3anuwume yughpy, noo Komopotl ykazax 6epHblii Omeem.
(TIK-1)

YpaBHEHHE SHEPreTHYECKOro OayaHca Mmokapa B IOMEIICHUH 3aIllUChIBACTCS Cic-
TYIOIUM 00pa3oM:

1)  d(pnV)
I G
2)  dp,V)
di‘ = PLyn — xyn,Gr
3)  atew
ZT = X186 —x1n1 G, — YLy
4) d(P,V) .
) m = anl,l) + i + cppTgGp — mcy T Gr — Qu

Kpurepun ouenku:
[IpaBunbHBIi OTBET o1leHUBaeTcsa 1 6amnom. HenpaBunbHelil otBeT - 0 6a10B.

3aganue 2

1. Bnuwume na mecme nponycka npasuibHulil Omeem.

2. Bnuwume na mecme nponycka 6 ypagHeHuu NPpasuibHull 0meem (NponyujeHHy o
OyK8y).
3. Bnuwiume Ha mecme nponycka npasuibHulil Omeem.

(TIK-1, T1K-2)

1. YpaBHenue OajraHca 3aIiuChIBAETCS CIIEIYIOMIMM 00pa3oM:
2.
d(p,V)

= +y -G
dr v "

3. Pa3aMepHOCTH pONyIIEHHON B YpaBHEHUH BEJTUYHHBI:
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Kpurepuu ouieHku:

MOJIHOCTBIO MPABUJILHBIN OTBET OIIEHUBaeTCA 3 Oaiamu;

OTBETHI 00YYAIOLIErocs JOJKHBI B TOUHOCTH COBIIAJIaTh C BApUAHTAMU MIPaBUIIBHBIX OTBE-
TOB;

3a Ka)K/IbI{ IPaBUIIBHBIN OTBET BhICTaBIsieTcs 1 6a;

€CJIM BCE TPU OTBETA SBJISIOTCS HEMPABWIBHBIMU - (0 OaILIOB.

3ananue 3

Yemanosume coomeemcmeue medncoy popmynamu Oaunuvix (ciesa) u npoyeccamu
(cnpasa). OQonomy s1emenmy u3 1e6o20 CMoadUKa cOOmeemcmayen 00Ul 1eMeHm
u3 npagoeo cmonbuxa. 3anuwume 8 mabaUyy vIOpaHHLIE OVKEbI NOO COOMBen-
cmeyrowumu yugpamu (I1K-1).

D®OPMYVYIJIA MNPOLECC

1) c,pT5Gp A) MOCTyIIJICHUE SHEPTUN B TIOMEIIICHUE B PE3YJIBTATE PEAKIHH

2) comTGy, | TOpCHHSA

3) nQPy b) oOpa3oBaHKe TOKCHYHBIX MMPOJAYKTOB B pPE3yJIbTaTe PEAKIIUU TO-
4) k.F, peHUA

B) BBIXO/] 3HEPTUH U3 MOMELICHHS C HATPEThIMU T'a3aM
') mocTyruieHrne SHEPTrUH B MOMEILICHHE C BO3TyXOM
J1) ocenanue ApIMa Ha OrPakIAIOIINX KOHCTPYKITHSIX
E) nornomienue kucnopoaa B peakiiuu TOpeHust

Kpurepun ouenku:

MOJIHOE TIPABUIILHOE BHITIOJIHEHHE 3aaHus — 2 Oasia;

BBITIOJTHEHUE 3aJ]aHUs C OJTHOM OIIMOKOM (0JHOM HEBEPHO yKa3aHHOW OYKBOW Hapsy CO
Bcemu BepHbIMU OykBamu) NJIN HenmonHOe BHITIOTHEHUE 3a/1aHus (OTCYTCTBUE OJHOM He-
o0xoaumoit OykBbl) — 1 Gan;

HEIpaBUJILHOE BBINOTHEHHUE 3aJaHus (IPU yKa3aHUU ABYX WM 0osiee OIIMOOYHBIX OYKB) —
0 6amnos.

3ananue 4
1. Bnuwume na mecme nponycka npasuibHulli Omeem.

2. Bnuwume na mecme nponycka 6 ypagHeHuu npasuibHulil 0meem (NponyujenHyro
OyK8y).
3. Bnuwume Ha mecme nponycka npasuibHulil Omeenmn.

(TTK-1, TIK-2)

1. YpaBHenue Oananca 3aMMCBhIBACTCS CICAYIOIIMM 00pa3oMm:
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2.

d Mo N,

—(u V)= - 2G —kF
m r c w

dr o

3. PazmepHOCTH MpOMYIIEHHON B ypaBHEHUH BEJIMYNHBI:

Kpurepuu ouieHku:

MOJIHOCTBIO MPABUJILHBIN OTBET OIIEHUBaeTCA 3 Oaiamu;

OTBETHI 00YYAIOLIErocs JOJKHBI B TOUHOCTH COBIIAJIaTh C BApUAHTAMU MIPaBUIIBHBIX OTBE-
TOB;

3a Ka)K/IbIi IPaBUJIBHBINA OTBET BhICTaBIIsIeTCs 1 Ga;

€CJIM BCE TPU OTBETA ABJISIOTCS HEMPABWIbHBIMU - () OaJIOB.

3aganue 5
1. Bnuwume na mecme nponycka npasuibHulli OmMeem.

2. Bnuwume na mecme nponycka 8 ypasHeHuu npasuibHulil Omeenm (NponyueHHyo
OYK8Y).

3. Bnuwume na mecme nponycka npaguibhsiii Omeen.

(TIK-1, ITIK-2)
1. YpaBHenue Oananca 3aIUCHIBACTCS CICIYIOMIUM 00pa30M:
2.
d
E(plv ) = XlBGB - Xlanl — L177

3. PazMepHOCTh NpOMNyIIEHHON B YpaBHEHUU BEJIUYHUHBI:

Kpurepun ouenku:

MOJTHOCTBIO MPABWIIBHBIN OTBET OIIEHUBAETCs 3 OalljiaMu;

OTBETHI 00YYaIOIIEerocs JOJDKHBI B TOYHOCTH COBIIAJIaTh C BapHaHTaMU MPABWIHHBIX OTBE-
TOB;

3a K@Kl IpaBUJIbHBINA OTBET BBICTABIsETCA 1 Oa;

€CJIU BCE TPU OTBETA SABJISIOTCS HEMPaBWIBHBIMU - () OasIOB.

3amanue 6

3anuwume yughpy, noo KOmopou yKazaH 6epHbulll OMeem.
(TIK-1, ITK-2)

VYpaBHeHue OaaHca KUCIOPO/Ia 3aMUChIBACTCS CIEAYIOIIMM 00pa3oMm:
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1) dp,V)
T Gg + ¢ — Gr
2)  d(p,V)
Tj_ = PLyn — x,n,6r
3 (p1V)
) g ZTV = x18Gg —xyn1G; — YLy
4)  alu,v)

o = DY — "G — ke Fy

Kpurepun ouenku:
[IpaBunbHBIM O0TBET o1leHUBaeTcsa 1 6amnom. HenpaBunbHelil otBeT - 0 6aJI0B.

3amanne 7
1. Bnuwume na mecme nponycka npasuibHulli OmMeem.

2. Bnuwume Ha mecme nponycka 8 ypasHeHuu npasuibHulli omeem (nponyueHHyIo
OYK8Y).
3. Bnuwume Ha mecme nponycka npaguiibHulll Omeen.

(TK-1, TTK-2)

1. YpaBHenue Oananca 3aIMCHIBACTCS CJICTYIOMMUM 00pa3oM:
2.

d
E(pzv): y___n- inzGr

3. PazmepHOCTH MpOMyIIEHHO!N B ypaBHEHUH BEINYNHBIL:

Kpurepun ouenku:

MTOJTHOCTBIO MPABUIIBHBIN OTBET OIICHUBACTCs 3 OaljiaMu;

OTBETHI 00YYAIOIIEerocs JOJDKHBI B TOYHOCTH COBIIAJIaTh C BApHaHTAaMHU MPABHIHHBIX OTBE-
TOB;

3a KaXKIbIi IpaBUJIbHBINA OTBET BBICTABIsETCA 1 Oa;

€CJIM BCE TPU OTBETA SABJISIOTCS HEMPaBWIBHBIMU - () OaJIOB.

3anmanue 8

Yemanosume coomseemcemesue medxcoy popmynamu OaHHbIX (clleéa) u npoyeccamu
(cnpasa). OOnoMy d1eMeHmy U3 1e6020 CMOJOUKA COOMBEMCmMEyen 0OUH IIeMeHm
uz npasoz2o cmoadbuxa. 3anuwume 8 madiuyy 6vlOpaHHvle OYKEbL NOO COOMEEMm-
cmeyrowumu yugpamu (IIK-1).
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O®OPMYVYIJIA MPOLECC

1) —yL, A) ToCTyIUIEHUE SHEPTHH B ITIOMEIIICHUE B Pe3y/IbTaTe PEakIuy ro-
2) comTmGm | peHUS

3) YL, b) oOpa3oBaH¥e TOKCHYIHBIX MPOYKTOB B PE3YJIbTATE PEAKIIHH T'O-
4) k. F, peHus

B) BBIXO/] 3HEPTUM U3 MOMELICHHS C HATPEThIMU T'a3aM
') mocTyruieHre SHEPTUM B MOMEIICHHE C BO3TyXOM
J1) ocenanue apIMa Ha OrPaXKIAOIIMX KOHCTPYKITUSIX
E) nornomienue kucnopoaa B peakiiuu TOpeHust

Kpurepun oneHku:

MOJIHOE MTPaBUJILHOE BBINIOJIHEHUE 3aJjaHusl — 2 Oaia;

BBITIOJTHEHHE 3aJ]aHUs ¢ OJTHOM OIIMOKOM (0JTHOM HEBEPHO yKa3aHHOW OYKBOW Hapsy CO
BceMH BepHbIMU OykBamu) MJIN HenonHoe BhINOMHEHUE 3a4aHus (OTCYTCTBUE OJHOW He-
o0xoauMoi OykBbl) — 1 Ga;

HEIPaBUJILHOE BBIOTHEHHUE 3a0aHus (IPU yKa3aHUU ABYX WK 0osiee OIIMOOYHBIX OYKB) —
0 6ayos.

3amadue 9
1. Bnuwume na mecme nponycka 6 ypasHeHnuu 06aianca KUciopooa npasuibHblll

omeem (nponyueHHyo 6ykey).
2. Bnuwume Ha mecme nponycka npaguibHulil Omeen.
(TIK-1, ITIK-2)
1.
d
_(plv ) =X%,G, —xNG, - Ly
dr

2. Pa3mMepHOCTD MPOIYIIEHHON B YPaBHEHUH BETUYHHBI:

Kpurepun ouenku:

MOJTHOCTBIO MPABUIIBHBIN OTBET OIICHUBAETCS 2 OalljlaMu;

OTBETHI 00YJAIOMIErocs TOJDKHBI B TOUHOCTH COBITA/IaTh C BApUAHTAMU MIPABUIIBHBIX OTBE-
TOB;

3a Ka)KIbIi IPaBUJIbHBINA OTBET BBICTABISAETCS 1 Oa;

€CJIM BCE TPU OTBETA SBJISIOTCS HEMIPABHIIBHBIMU - () OaJIOB.
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3amanue 10
1. Bnuwume na mecme nponycka npasuibHulii Omeem.

2. Bnuwume nHa mecme nponycka 8 ypasHeHuu npasuibHulil Omeem (NponyuweHHyo
OYK8Y).
3. Bnuwume Ha mecme nponycka npaguiibHulll Omeen.

(TIK-1, TTK-2)

1. YpaBHenue OanaHca 3alMCBIBACTCS CIECTYIOMUM 00pa3oMm:

2.
—(k ~ Ddr =nQuY + Y + cppTpGg —mcy T — Qu

3. PazmepHOCTH MPOMYIIEHHON B YpaBHEHUH BEIMYNHBIL:

Kputepuu ouenku:

MTOJTHOCTBIO MPABUIIBHBIN OTBET OIICHUBACTCs 3 OaljiaMu;

OTBETHI 00YYAIOIIEerocs JOJDKHBI B TOUHOCTH COBIIAJIaTh C BapHaHTaMU MPABUIBLHBIX OTBE-
TOB;

3a KaXKIbIil TpaBUJIbHBINA OTBET BBICTABIsETCA 1 Oa;

€CJIU BCE TPU OTBETA ABJISIOTCS HEMPABWIbHBIMU - () OasIOB.

OnopHbIe TEPMHUHBI: TEILIOMACCONIEPEHOC, KOATYIISIIHS, CSIUMCHTALINS.
Jlutepatypa: [2, 10, 15, 22, 23, 24-28].

Tema 3. I'a3000MeH noMemeHuii U Temiopusnyeckue GPyHKUNH, HEOOX0AUMbIE
JJISI 3AMKHYTOI'O ONIUCAHMSI MOKAPa

[TpuunHel, 00ycliaBIUBaIOIIME ABUKEHUE Ta3a U ra3000MEH MOMEIIEHUSI C BHEIITHEH
Cpenoy uepe3 IMpoeMbl NpU IoXkape. PacrpeneneHue ruapOCTaTUYECKUX NABJICHUM 110
BEPTUKAJIM BHYTPH U CHapyku nomemieHus. [lnockocts paBubix nasnenuii (ITP/]). 3aBu-
cuMocThb pacrniosioxkenus [IPJ] ot cpeagHeoObeMHBIX 3HAUEHUH JaBJICHUS U TUIOTHOCTHU Ta-
30BOM cpefibl B TOMeEIIeHHH. Bo3MoXKHBIE peXUMBI ra3000MeHa TOMEIICHHS Yepe3 MPOEM.
3aBHUCUMOCTh BEJIMYMHBI MEpenaga MEKIy BHYTPEHHHM W BHEUIHUM JABJICHUSMH OT KO-
OpJIMHATBI, OTCUUTHIBAEMOM IO BEPTHUKAIM OT I0JIa, BBICOTHI pacrnonoxenus [IP/] wu
CpeIHeOObEMHOMN MIIOTHOCTU Ta30BOM cpefibl B moMelneHnn. GopMyIibl JJid pacdyera CKO-
POCTH ABMKEHHS YXOASUIMX Ia30B U MOCTYNAIOLIETO BO3lyXa B Pa3HbIX TOUKaX IMPOEMA.

3aBUCUMOCTH MaCCOBBIX PACXOJ0B YXOASAIIMX ra30B U MOCTYIMAIOIIETO BO3ayXa IS
BEPTUKAIILHOTO MPSMOYTOJIBHOTO TpOeMa MPHU PA3IUYHBIX PEKUMax Tra3000MEHa OT T'e€o-
METPUUYECKUX XapPaKTEPUCTUK 3TOTO MpoeMa M CPEeAHEOOBEMHBIX MMapaMeTPOB COCTOSHHUS
ra3oBOi Cpebl B MOMEIEHUH (IIJIOTHOCTH U AaBiieHus1). ['a3000MeH uepe3 Kpyribie Bep-
TUKaJIbHBIE TTpoeMbl. ['a3000MeH depe3 ropu3oHTaNbHBIE MTpoeMbl. BiusiHue BeTpa Ha ra-
3000MEH TIOMEIIEHUs C OKpyXkaromield atmocdepoii. Pacnpenenenne rupocTaTuuecKux
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JABJICHUM IO BEPTUKAIM CHAPYKU 3/1aHUS Ha HABETPEHHOW M NOABETPEHHOM €ro CTOpPO-
Hax. PopMyIbl Uil pacdeTa MACCOBBIX PACXOJOB Ia3a 4yepe3 NMPSMOYTOJIBHBIA IIPOEM C
Y4ETOM BIIMSIHUSA BeTpa. BiMsHME HEOTHOPOJHOCTH TEMIIEPATYPHOIO MOJI B OMEIIEHNUN
Ha pacrpeieaeHue THAPOCTaTUUECKUX JaBJICHUN BHYTPU MOMEIICHHS U Ha Ta3000MEH ye-
pe3 MPOEMBL.

PagnanoHHO-KOHBEKTUBHBIN IIPOLIECC TEIIONEPEHOCa B ra3000pa3HON cpene Mmpu
noskape B nomenieHuu. ConpspkeHHas MaTeMaTHYeCcKasi IOCTaHOBKA 3a1a4 O HarpeBaHUU
CTPOMTENBHBIX KOHCTPYKLUHUN MpH MoXkape. DMIUpUUECKHe (OpMyJbl JUIsl pacdeTa UHTe-
IPAJIBHOTO TEMJIOBOTO ITIOTOKA B OTPaKACHUS.

CKOpOCTh BBITOpaHUs TOPIOYMX MaTepuaioB. ['oprodas Harpy3ka B IOMELIEHUU U €€
XapaKTepUCTUKU. JIMHENHass CKOPOCTh PAaCIPOCTPAHEHHUs TUIAMEHU 110 MOBEPXHOCTH TO-
prouer Harpy3ku. Pacuer momany moskapa Impu pa3iddyHbIX BUAAX IMOXKAPHOM HArpy3KH.
VYnenpHass mMaccoBas CKOPOCTb BBITOPAHUS TBEPIABIX M KUAKHAX TOPIOUYMX MATEPUAIIOB.
TemmoBas MOIIHOCTB OYara nokapa B IOMELICHUH. BiusHue ra3o00MeHa Ha mpolecce ro-
pPEHUsI MAaTepUAJIOB B IOMEIIEHUHU. PEXKUMBI 10KapoOB B NIOMELICHUU B 3aBUCHUMOCTHU OT
KOJIMYECTBA MOCTYNAIOLIEr0 Yepe3 MPOoeM BO3yXa. 3aBUCUMOCTh MOIIHOCTH TEILIOBBIJIE-
JICHUS MIPH MOKape OT KOHLEHTPALMU KUCI0poaa B noMemieHnu. CKOpOCTH MOTpedIeHus
KHUCII0pO/1a, 00pa30BaHUs TOKCUYHBIX MTPOJYKTOB FOPEHUS U JIMOBBIICTICHHUS.

Pazniensl A1 caMOCTOSITENIBHOTO U3yUEHUS
Bnugnaue BeTpa Ha ra3000MeH.
I"a3000MeH yepe3 ropu30HTaTbHBIE TIPOEMBI.
["a3000MeH yepe3 Kpyriible MPOEMBI.
ConpspkéHHas MaTeMaTU4yecKash MOCTAaHOBKA 3aJaud O HArpeBaHUU CTPOUTENBHBIX
KOHCTPYKIIMH ITPH TOKApE.

W

Bomnpoce! aiist caMOKOHTPOJIA

3amanue 1
Cocmasvme co6o uz 6yke. Bnuwume na mecme nponycka npasuibHblil Omeen.

(OTIK-1, TIK-1)

B 3aBucuMoOCTH OT pacIoOKEHHUS NPOEMOB OTHOCHUTENIBHO IIJIOCKOCTH PABHBIX
JABJICHUN BO3MOXKHBI TPH PEXHMMa UX «paboTbl». 31ech 3amupoBaH OAWH U3
HUX:

SAABBBIMKHAJIAT

Kpurepun ouenku:

MpaBUJILHBIN OTBET - 1 Ga;

OTBET 00YYarOIIETOCs JIOJDKEH B TOYHOCTH COBITAJIaTh C OJUM M3 BapHAHTOB MPABUIIBHOTO
OTBeTA.
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3amanue 2
3anuwume 08e yughpvt, n00 KOMOPLIMU YKA3AHBL BePHBIE OMBENbL.

(OITK-4)

K cBoiicTBaM roproueit Harpy3ku, KOTopble BIUsOT Ha AuHaMuKy O®II, oTHOCAT-
csl:

1) HU3MmIas pacyeTHas TEIUIOTa CTOPAHUS;
2) neIMoo0pa3yroIas ClocoOHOCTb;

3) pacrosoxeHue;

4) KOJTMYECTBO;

5) o0BeMm;

6) BuI.

Kputepun onenku:

MTOJTHOE MPABUIILHOE BHITIOJTHEHUE 3a/1aHus — 2 Oajia;

BBITIOJIHEHHUE 3aJaHUs C OJHOM OIMOKOM — 1 0ainr;

HETPaBWIHLHOE BBIMIOJIHEHUE 3a/1aHus (IBE WK OoJee omuobok) — 0 6anios.

3aganue 3

Ycemanosume coomeemcmeue medcoy eenuuuHamu (cieéa) u eOUHUYaAMu uUMepeHus
(cnpasa). OOHOMY 271eMeHmy U3 1e8020 CMOAOUKA COOMBEMCMEYem 0O0UH dJIeMeHm U3
npasozo cmoabuxa. 3anuwume 6 madiuyy eblOparHHvle OYKEbl NOO COOMBEMCMBYIOUU-
Mu yughpamu.

(OIIK-1, TTK-1)
BEJIMYHNHA EJUHUIAMU UBSMEPEHUA
1) Gg A) Ik - xkr ! K
2) Wy, B) krrm=2 - ¢!
3) Qi B)kr-m-c?t
4) v, I) Jiox - krt
) kr-ct
E)m-c?

Kpurepun ouenku:

MOJIHOE TPABUIILHOE BBITIOJIHEHHE 3aaHus — 2 Oalia;

BBITIOJTHEHUE 3aJ]aHUs C OJTHOM OIIMOKOM (0JHOM HEBEPHO yKa3aHHOW OYKBOW Hapsly CO
BcemH BepHbIMU OykBamu) MJIN HenonHoe BhINOJHEHUE 3aaHus (OTCYTCTBUE OJHOU He-
o0xoaumoii 6ykBbl) — 1 Oa;



18

HETPaBUJILHOE BBITOTHEHUE 3aJaHus (TIPH yKa3aHUU JABYX WM 00Jiee OMMOOYHBIX OYKB) —
0 GastoB.

3aganue 4
Cocmasvme co6o uz 6yke. Bnuwiume na mecme nponycka npasuibHblil 0Omeen.

(OIIK-1, TIK-1)

B 3aBucuMoOCTH OT PacCIlONOKEHUS NMPOEMOB OTHOCHUTENBHO IIJIOCKOCTH PaBHBIX
JaBJICHUN BO3MOXHBI TPU PEKUMa UX «paboTeD. 31ech 3amudpoBaH OJUH U3
HUX:

AIIHBIMCMHE

Kpurepuu oueHku:
MpaBUJIbHBIN OTBET - 1 Gam;

OTBET 06y‘—IaIOH_[eFOCSI AOJIKCH B TOYHOCTH COBIIaJJaTh C OJJUM M3 BApPHUAHTOB IIPABUJIBHOTO
OTBCTA.

3aganue 5
3anuwume 08e yughpvl, n00 KOMOPLIMU YKA3AHBL BePHBIE OMBEMDL.

K cBoiicTBaM roproueii Harpy3Ku, KOTOpbIe BIUSIOT Ha auHamuky O®II, oTHOCAT-
cst (OI1K-4):

1) CKOpPOCTh pacipOCTPaHEHUS TIIAMCHH;
2) yaelbHasi CKOPOCTh BBITOPAHHS;

3) pacnoJjoxeHue;

4) KOJIMYECTBO;

5) o0beMm;

6) BuI.

Kpurepun ouenku:

MOJIHOE TIPABUIILHOE BHITIOJIHEHHE 3aaHus — 2 Oasia;

BBINIOJIHEHHUE 3aJaHUs C OJHOM OINOKOM — 1 0a;

HEIpaBUJILHOE BBIOTHEHHUE 3aaHus (1Be win Oosiee omuook) — 0 6aoB.

3amanue 6

Ycemanosume coomeemcemesue medxncoy eenuuuHamu (cieéa) u eOuHUYaAMU UMepeHus
(cnpasa). OOHOMY 2NleMeHmy U3 J1e8020 CMOAOUKA COOMBEMCMEYem 0O0UH DJIeMEeHm U3
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npasoeo cmoabuxa. 3anuwume 8 madoiuyy 8vloparHvle OYKE8bL NOO COOMBEMCMBYIOUU-
mu yuppamu (OIIK-1, [1K-1).
BEJIMUNHA EJHUHHUIIAMH H3MEPEHHUA
1) P, A) k- xr ! K
2) ¢ B) krrm=2- ¢t
3) Qx B) [k - kr?
4) v I)kr-c?!
M) m-c?
E) na

Kpurepun ouenku:

MOJIHOE IPABUIIBHOE BBITIOJIHEHHE 3aaHus — 2 Oalia;

BBITIOJTHEHUE 3aJ]aHUs C OJTHOM OIIMOKOM (0JHOM HEBEPHO yKa3aHHON OYKBOW Hapsy cCO
BceMH BepHbIMU OykBamu) MJIN HenonHoe BhINOMHEHUE 3a4aHus (OTCYTCTBUE OJHOW He-
o0xonuMoi OykBel) — 1 Gam;

HEIPaBUJIbHOE BBIOIHEHHUE 3aaHus (TP YKa3aHUU ABYX WM 0osiee OIIMOOYHBIX OYKB) —
0 6amnos.

OnopHbIe TEPMHUHBI: Ta3000MeH, INIOCKOCTh PaBHBIX JaBICHUH, TEIJIOBOM MMOTOK.
Jlurepatypa: [1, 4, 10, 22, 23, 24-30].

Tema 4. MaTtemaTu4ecKasi IOCTAHOBKA 3224 O IMHAMUKE ONACHBIX (PAKTO-
POB MOKapa B OMEIEHUH B HAYAJIbHOU CTa MU

[ToHsiTHE O HAYaNBHOM CTAJMU MOXKapa ¢ MO3ULMHU 33Ja4l 0 0€30MaCHOCTH 3BaKya-
uuu mojeid. OcoOeHHOCTh razoo0MeHa MOMENICHMS] C OKpyXkaroleid armochepoil B
HayanbHOW cTaguu mnoxkapa. Cucrema auddepeHuuaIbHbIX YpaBHEHUNW HHTErpallbHOM
MOJEJIU MOoXkKapa ¢ Y4eTOM 3TOH 0cOOeHHOCTH razooomeHa. CpegHee 3HaueHue ko3 uim-
€HTa TEIIONOTEPh, XapAKTEPU3YIOLIETO TEIUIONOIJIOMEHNE OTPAKICHUAMH. AHAIUTHYE-
CKO€ pelICHHE 33aJaul O JTMHAMHUKE OMACHBIX (PaKTOPOB MOKapa MpU KPyroBOM M JIMHEH-
HOM PacHpOCTPaHEHUH IUIAMEHHU IO NOBEPXHOCTU TBEPJAOM TOPIOYEN HArpy3KH, a TaKKe
IpU TOPEHUHU KUIKOCTEH. B3auMOCBSA3b MEXAy KPUTHUECKUMH CpelHEOOBEMHBIMU 3HA-
YEHUSIMH OTNACHBIX (DAKTOPOB MOXkapa ¢ MPEeAEIbHO JONYCTUMBIMU UX 3HAUEHUSMHU B 30HE
npeObIiBanus Jiroaei. DopMymel i pacyeTa KPUTHYECKOW MPOAOHKUTEIILHOCTH TOXKapa
M0 YCJIOBUIO JOCTHXKEHHUS KaXXIbIM OMAcCHBIM (PaKTOPOM CBOETO MPEIEIbHO JTOMYCTUMOTO
3HAYeHHUs B pabouel 30He.

BnusHue pa3MepoB MpoeMoB Ha AMHAMHUKY ONAcHbIX (hakTopoB noxapa. Kpurepuii
MPOEMHOCTU. 3aBUCUMOCTh KPUTUUYECKON MPOIOIKUTEIILHOCTH M0Kapa OT KPUTEPHS TTPO-
€MHOCTH.
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dopMymHpoBKa CIieHapHsl pa3BUTHS MOXkapa B 31aHud. OnpeaesieHne pacyeTHOU
BEJIMYHMHBI TTOKAPHOTO PUCKA B 3IaHHSIX PA3INIHBIX KJIACCOB (DYHKIIMOHAIHLHOM IMOXKapHOU
onacHocTd. OrnpeseneHrne pacueTHONW BEJIMYMHBI MOYKAPHOTO PHCKA Ha MPOM3BOJICTBEH-
HOM OOBEKTE.

Monudukanus 0a30BOM MaTeMaTHUYCCKOW MOJICIH MOXapa JJIs ydeTa BIUSHHS TY-
IICHUS: 00BEMHOTO Ta30BOT0, PACIbUICHHON BOIOM. J[OMOJIHUTEILHOE YpaBHEHHE OallaH-
ca. BiausiHue KOHIIEHTpaIlMy OTHETYIIAIIETO BEIIeCTBA Ha CKOPOCTh BBITOPAHHUS.

PaBI[eJIBI AJI1 CaMOCTOSATCIIBHOI'O NU3YUCHUA

1. Moaudukanus 6a30Boil MaTeMaTHUECKONH MOJENH TOKapa AJis y4eTa BIUSHUAS 00bEeM-
HOTI'0 ra30BOTr0 TYLICHHUS.

2. 3aBUCHUMOCTH KPUTUYECKOUN MPOJOHKUTEILHOCTH MOXKapa OT MPOEMHOCTH U KpUTEpUs
ITPOEMHOCTH.

3. OmpeneneHue pacyeTHON BEIMUMHBI OXKAPHOTO PUCKA B 3/IaHUSAX PA3IMUHBIX KJIACCOB
(GYHKIIMOHATBHOM MMOKapHON OMACHOCTH.

BOHpOCBI 1 CAMOKOHTPOJIA

3amanue 1
Bnuwume na mecme nponycka npasuibhwiii omeem.

(TIK-1, TTK-2)

HauanpHble YCIOBHS IS PEIICHHUS CUCTEMBI AU(depeHIIUaTbHBIX YPAaBHCHUN WH-
TErpajibHOM MaTeMaTHYEeCKOM MOJIEIIH T0)Kapa B MOMEIICHUH 3aIIUChIBAIOTCS ClIe-
TYIOITAM 00pa3oM:

P,=__
Hm = 0;
Pe _ 023
Pm

Kpurepun ouenku:
MpaBUJILHBIN OTBET - 1 Ga;
OTBET 00yYaroIIerocs J0HKEH B TOYHOCTH COBIIAJIaTh C IPABUILHBIM OTBETOM.

3amanue 2
Bnuwume na mecme nponycka npasuiibhwiii omeem.
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(TIK-1, TTIK-2)

YpaBHeHHE MaTepUalIbHOTO OanaHca JyIsl HayajdbHOM CTaJIuU MOYKapa 3aliChIBacT-
Cs CIEYIONIM 00pa3oM:

d(pmV) _

dt L

Kpurepuu ouieHku:
paBUJIBHBIN OTBET - 1 Ga;
OTBET 00YyUaroIIerocs J0HKEH B TOYHOCTH COBIAJIaTh C IPABUILHBIM OTBETOM.

3amanne 3

Bnuwume na mecme nponycka l’lpd6u]lebllZ omeem.

(TIK-1, TTK-2)

YPaBHeHHe QHCPIrCTUICCKOI'O OajaHca ¢ YUYCTOM pa6OTI>I CUCTCMBI I'a30BOI'o TYy-
MICHUA I10Kapa 3aIlIUChIBACTCS CJICIYIOITNM 06pa30M:

NG
= Dz~ MW+ + cppTaGp — mepTnGr — Qw +

Kpurepun ouenku:
MIpaBUJILHBIN OTBET - 2 0aia;
OTBET 00YYarOIIEeToCs TOHKEH B TOYHOCTH COBITAJIaTh C TIPABUIBHBIM OTBETOM.

3anmanne 4

Bnuwume na mecme nponycka npaeuﬂbelﬁ omeem.

(TIK-1, TTK-2)

HauanpHbie yciaoBus 11 pelieHusi CUCTeMbI Au(GepeHITnaTbHbIX YPaBHEHUN WH-
TerpaJbHOM MaTeMaTHYEeCKOM MOJICIH MOoKapa B MIOMEIICHUH 3aITUChIBAIOTCS ClIe-
JTYIOITAM 00pa3oM:
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P, =PF,;
Um = 0;
Pis _
Pm

Kpurepun ouenku:
MPaBHJIbHBIN OTBET - 1 Oa;

OTBECT 06yqa10merocsl HOJIZKCH B TOYHOCTH COBIIAAATh C IIPAaBUJIbHBIM OTBCTOM.

3amanue 5

Bnuwume na mecme nponycka npa@uﬂbellZ omeemn.
(TTK-1, TIK-2)

VYpaBHeHUE MaTepuaIbHOrO OanaHca C y4eTOM padOThl CUCTEMBI Fa30BOT0O TYIIIE-
HUS M0Kapa 3aliChIBAETCS CIETYIOIIMM 00pa3oM:

d(pmV)
d—‘;‘=¢+GB—GF+

Kpurepun ouenku:
MpaBUJIBHBIN OTBET - 1 Ga;

OTBET O6yanOH_I€FOCH AOJZKCH B TOYHOCTHU COBIIAAATh C ITPAaBUJIbHBIM OTBETOM.

3aganue 6

Brnuwwume na mecme nponycka anIGMﬂbelﬁ omeem.
(TIK-1, TTK-2)

VYpaBHEHHUE dHEPreTHYEcKoro 0ajgaHca sl HadyajabHOM CTauM IMoXKapa 3aIlrchiBa-
€TCs CIEIYIOIUM 00pa3oM:

UQEIP - meTmGI‘ =

Kpurepun ouenku:
MIPaBUJILHBIN OTBET - 2 0aia;

OTBCT 06yqafomeroc3 JOJIDKCH B TOYHOCTH COBIIAJAAaTh C IIPpaBHUJIBHBIM OTBCTOM.
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OmnopHbIe TEPMUHBI: HaYalbHAs CTaAMs T0Xapa, KPUTHUYECKAsT MPOIAOKUTEILHOCTD IM0-
’apa, Ko GHUIMEHT TEIIOMOIIOIIEH S, OTHETYIIIAIIEE BEMIECTBO, CKOPOCTh BEITOPAHHUSI.
Jlutepatypa: [2, 4, 10, 22, 23, 24-28].

Tema 5. OcHOBHBIE MOJIOKEHHUSI 30HHOTO METOJa MOJAEJUPOBAHUSA TMHAMMKH
onacHbIX GaKTOPOB MoOKapa B MOMeIeHU U

OO6JsiacTh MPUMEHEHHsI 30HHBIX Mojeieill moxkapoB. OCOOEHHOCTU pacIpeesieHUs
JIOKaJbHBIX MapaMETPOB COCTOSHUSA Ta30BOM Cpelbl BHYTPU MOMELIEHUS B HadaJIbHOU
CTaJMM TOXapa W NP JIOKAJbHBIX NOKapax. PasgerneHne BHYTPEHHEro MpOCTPaHCTBA
paccMaTpUBaEMOro MoXKapa Ha 30Hbl. XapaKTEepHbIE 30HbI B HAYAJIbHOM CTaIuu MoXapa —
IJJaMEHHasl 30HAa, KOHBEKTHBHAsl KOJIOHKA HAaJl 04aroM TIOpPEHUs, MPUIOTOJIOYHBIN CIOU
HarpeThiX Ta30B M 30HA XOJOAHOTO BO31yXa. YCJIOBHBIE TI'PAHUIBI MEXIYy 30HAMHU M
CpeIHEOObEMHBIE TTapaMeTphl Cpellbl B 3TUX 30HaX. B3amMopeiicTBue Mexay 30HaMH U
W3MEHEHUE UX Pa3MEPOB C TEYEHUEM BpeMEHH. VIHTErpabHbII METO/ ONIMCAHUS U3MEHE-
HUS COCTOSIHMSI cpenibl B Kakoi 30He. Kitaccugukanys 30HHBIX MOJeNel moxapa B 3/a-
HUH.

OmnpeneneHne NOTOKOB MAacChl M HEPTMM U3 KOHBEKTUBHOM KOJIOHKH B IPUIIOTO-
JIOUHBIN CJIOM Ha OCHOBE TEOPUU CBOOOJHOW TypOYJIEHTHOW KOHBEKTHBHOU cTpyu. Cko-
POCTh MOCTYIUIEHUS] TOKCUYHBIX T'a30B M ONTUYECKOI'0 KOJWUYECTBA JbIMA B IPUIIOTOJIOY-
HBbIN coil. ['a3000MeH MPUMOTOJOYHOTO CJIO0SI C BHEIIHEH aTMoc(depoi uepe3 mpoeMbl.
PaboTa pacumpenusi NpurnoToJI0YHON 30HBI.

JuddepeHunanbuple ypaBHEHUST MaTEpHUAIBLHOIO OajlaHca ra3oBOW Cpelbl U ee
KOMITOHEHTOB, OajlaHCa ONTUYECKOr0 KOJIWYECTBA JIbIMA W SHEPIUM JJIA HPUIIOTOJIOYHOU
30HBI MPU OTCYTCTBHM ra3000MeHa ¢ BHelHed atmocdepoit. uddepennuansubie ypas-
HEHU JBWKEHUS HUKHEW IPaHULIbl TPUIOTONIOYHOM 30Hbl. HavyanbHbie yCciioBuUs.

MateMaTnyeckasi MOCTAaHOBKA 33/1a4ud O JIMHAMHKE OIMACHBIX (PAKTOPOB IMOXkapa B
IIPUIIOTOJIOYHOM 30HE M €€ aHAJTUTUYECKOE PEIICHHUE IIPHU MMOCTOSIHHBIX 3HAYEHUSAX pa3Me-
POB U TEIUIOBO MOIHOCTH OYara ropeHusl.

MatemaTuyeckas MOCTAaHOBKA 3a/1aud O JMHAMUKE OIMACHBIX (PAKTOPOB Moxapa B
MPUIIOTOJIOYHOM 30HE MOMEIICHHS U €€ YMCICHHOE PELleHUE MpU razoo0MeHe MpUIoTo-
JIOYHOTO CJIOSI C BHEIIHEW Cpefod M M3MEHSIIOUIMMCS CO BPEMEHEM OYaroM IoxXapa.
CJI0)KHOCTh YMCJIEHHOW pealn3alMu TOJHOM 30HHOM MaTeMaTHyeckod Mojenu. AJro-
PUTM 4YHCIIEHHOTO pemeHus 3agaun Ha [IDBM. Crpykrypa nporpammel u ee 3anyck. [len-
CTBUS MPU BOZHUKHOBEHUH OILLIMOOK.

OO000uIeHHBIE TIEPEMEHHBIE U YPAaBHEHHMSI, OMHUCHIBAIOUIUE IMOXKAP B MOMEIICHHH.
[Togo6ue u kputepun noaoous nmoxxkapoB. Meroa Diinepa (mpubIMKeHHOE pelieHue aud-
(bepeHIuaIbHbIX YPABHEHUH).

Paznienbl 111 caMOCTOSITENIBHOTO N3Yy4YEeHUS
1. O6o01IeHHbBIC TEPEMEHHBIE U YPABHEHHUSI, ONTUCHIBAIOINE TIOKAP B TOMEIICHHH.

2. YcnoBuS OJTHO3HAYHOCTH.
3. Tlomobue u kpuTepun MOO0OUS TTOKAPOB.
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4. Anroputm paboThl C MPOTPaMMOi 30HHOTO MOJICTUPOBAHUS MOKapa B 31aHUU.
Bompocs! 1151 caMOKOHTPOJISA

3amanue 1
Bnuwume na mecme nponycka npasuibhwiii omeem.

(OTTK-1)

B obnacte mpumeHeHHs 30HAJIBHOTO METOJIa MAaTEeMAaTUYECKOTO MOJAETMPOBAHUS
no’kapa BXOJST MOMEIIECHHUS TPOCTON TeOMETPUUECKON KOH(PUTYPALIUH, JIUHEHHBIE
pa3Mepsl KOTOPBIX COM3MEPHMBI MEXIy cOOOM M pa3Mep odara Io)kapa Cylie-
CTBEHHO pa3MepoB NOMEIICHHUS.

Kpurepun ouenku:
MpaBUJIBHBIN OTBET - 1 Ga;
OTBET 00YUaIOIIEeTrocs JOHKEH B TOYHOCTH COBNAAATh C TPAaBUIILHBIM OTBETOM.

3aganue 2

Ycemanosume coomeemcmeue mexncoy mamemamudecKumu MoOeusiMu noxicapa
(cnesa) u HA36AHUAMU KOMNBIOMEPHBIX NPOSPAMM UX DPedalu3yiouux (cnpasa).
Oonomy snemenmy u3 i1e8o020 CMoLOUKa cOOMBEemcmeayem 00Ul d1eMeHm u3 npa-
8020 cmoabuxa. 3anuwiume 8 mabauyy 6vlOpanHvie OYKebl NOO COOMEEMCMEBYI0-

wumu yugpamu.

(OIIK-4)
MATEMATHUYECKHE HA3BAHUSA KOMIIBIOTEPHBIX
MOJEJIA ITIOKAPA MNPOI'PAMM

1) uHTerpanbHas A) RiskManager

2) noneas b) Curma I1b

3) 3oHHas B) PromRisk
I') Intmodel
J1) Penra

Kpurepun ouenku:

MOJIHOE TTPABUIILHOE BBITIOJIHEHHE 3aaHus — 2 Oalia;

BBITIOJTHEHUE 3aJ]aHUs C OJTHOM OIIMOKOM (0JHOM HEBEPHO yKa3aHHOW OYKBOW Hapsy CO
BceMmH BepHbIMU OykBamu) MJIV HenonHoe BhINOJHEHUE 3aaHus (OTCYTCTBUE OJHOU He-
obxoaumoit OykBbl) — 1 Gan;

HETPaBWIHLHOE BBIMIOJIHEHUE 3a/laHus (MPU YKa3aHUM JABYX WK 00Jiee OMTMOOYHBIX OYKB) —
0 Gamos.

3amanue 3
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Bnuwwume na mecme nponycka npa@uﬂbelﬁ omeem.

(TTK-1)

PaccmoTpum citydait MojenupoBaHus Tokapa B MOMEIICHUN C MOMOIIBIO TPeX-
30HHOU MOJIEIIH.

[Ipn HEM3MEHHOM TEIUIOBBIICICHUH U TMOCTOSHHOM KO3 UIIUEHTE TEIIONOTePh
TEMIIepaTypa TMPUIOTOJIOYHOTO CJOS HArpeToro rasa co BpeMeHeM OyneT

Kpurepuu ouieHku:
MIpaBUJIBHBIN OTBET - 2 Oaia;
OTBET 00YyYaroIIerocs J0HKEH B TOYHOCTH COBIAJIATh C IPABUILHBIM OTBETOM.

Saganue 4

3anuwume omseem 6 sude nOcie008amelbHOCMU YUPp yepes 3ansamyio.
(IIK-1, TIK-2)

O‘-IGpGI[HOCTB COOBITHI BOBHUKHOBEHHUS U Pa3BUTHA I1OKapa:

1) yBeqWYEHHE TONIIMHBI IPUIIOTOJIOYHOTO CJI0S HArPETOr'o rasa;
2) pacTeKkaHHWe KOHBEKTHBHOW CTPYH IO MOTOJIKY MIOMEIICHUS;

3) oOpa3oBaHKe ra3000pa3HBIX MPOAYKTOB TOPCHHUS;

4) ¢bopMupoBaHHe KOHBEKTUBHOM CTPYH;

5) BocCIIaMEHEHHE FOPIOYMX BEIICCTR.

Kpurepun ouenku:

MOJTHOE MTPABUIIBHOE BBITOJIHCHUE 3a0aHus — 2 OaJia;

BBIIIOJIHEHHE 3aJaHus C OJHOM OmMOKOM — 1 0a;

HEIpaBUJILHOE BBIOJTHEHHUE 3aaHus (1Be win Oosiee omudok) — 0 6aos.

3amanue 5

Bnuwume na mecme nponycKkoe npaesujlbHble Oneemaol.

(OIIK-1)

Jliist pabourx 30H, pacloIOKEHHBIX HAa Pa3HbIX YPOBHSX B MpelesaX OJHOrO Mo-

MEILeHHS (HapUMeEpP, HAKIOHHBIN 3pUTENbHBIN 3a]1 KHHOTEATpa, aHTPECOJIN) Clie-
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IyeT MPUMEHSTh JTU00 , 6o METOJIbl MOJICJTUPOBAHMS MOXKa-
pa.

Kpurepuu oneHku:
MPaBIIbHBIN OTBET - 1 Oam;
OTBET O0YYAaOIIErocs TOJKEH B TOYHOCTH COBIIAATh C TIPABUIIBHBIM OTBETOM.

3ananue 6

Ycemanosume coomeemcmeue mexncoy mamemamudecKumu Mooeuamuy noxcapa (cie-
8a) U HA3BAHUAMU KOMNBIOMEPHBIX NPOSPAMM UX peanusyiowux (cnpasa). Oonomy
NEMEHMY U3 J1eB020 CMOJIOUKA COOMBEMCMEYenm 00UH dNeMEHM U3 NPA8o2o CMoJouU-
Ka. 3anuwume 6 madauyy 6viOpanHvlie OYKEbl NOO COOMBEMCMEYIOUWUMU YUudpamu

(OITK-4).

MATEMATHYECKHE MOJAEJIN HA3BAHUSA KOMIIBIOTEPHBIX
IMOXAPA IMPOI'PAMM
1) uHTerpanbHas A) Fire Dynamic Simulator
2) noJjenas B) RiSkManager
3) 30HHAas B) PromRisk
') Intmodel
1) Revit

Kpurepun oneHku:

MOJIHOE TPABUIILHOE BBITIOJIHEHHE 3aaHus — 2 Oasia;

BBITIOJTHEHUE 3aJ]aHUs C OJTHOM OIIMOKOM (0JIHOM HEBEPHO yKa3aHHOW OYKBOW Hapsly CO
BceMH BepHbIMU OykBamu) MJIV HenonHoe BhINOJHEHUE 3aaHus (OTCYTCTBUE OJHOU He-
o0xoauMoit OykBbl) — 1 Ga;

HEIPaBUJIbHOE BBINOIHEHHUE 3aJaHus (IPU yKa3aHUU ABYX WM 0osiee OIIMOOYHBIX OYKB) —
0 6annos.

3aganue 7
Bnuwume na mecme nponycka npasuiibHslil omeem.

(ITK-1, ITK-2)

PaccmoTpum ciydail MoAenupoBaHUS MOXKapa B MOMEIICHUU C MOMOIIBIO TPEX-
30HHON MOJICIIH.

[Ipyn HEM3MEHHBIX ILIOMIAW TOPEHUS M KOJHMYECTBE TEIUIOTHI, MOCTYIAIOIICH B
OTpakJICHHe, TeMIepaTypa ra3oB, MOCTYMNAONUX W3 KOHBEKTHBHOW KOJIOHKU B
MPUTIOTOJIOYHBIN CIIOMH, OymeT
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Kpurepuu ouieHku:
NpaBUJIbHBINA OTBET - 2 Oaila;
OTBET 00YyUaroIIerocs J0HKEH B TOUHOCTH COBIAJIaTh C IPABUIBHBIM OTBETOM.

3anaHue 8

Yemanosume coomeemcemeue mexncoy mMamemamuyecKumMu MoOeusimMu noxcapa (cie-
6a) u ymeepaiicoeHusMU ux xapaxmepusyrowumu (cnpasa). OOHomy d1emenmy u3 Jje-
8020 CMONOUKA COOMBeMCmaEyem 0OUH dJleMeHm U3 Npasoco cmonouka. 3anuwume 8
maobauyy evlopanivie 6ykevl nod coomeemcemsyrowumu yugpamu (OI1K-1, I[TK-1).

MATEMATHYECKHUE | YTBEPXJAEHUSA, XAPAKTEPU3YIOHIUE MA-

MOJEJIA ITIOKAPA TEMATUYECKHUE MOJIEJIA ITIOKAPA
1) uHTErpaIHHAs A) razoBas cpejia npu Moxape B MOMEIICHUHN XapaKTepH-
2) moseBas 3yeTcsl CpeIHEOOBbEMHBIMY MIapaMeTpaMu;
3) 30HHas b) meTon mo3BosisieT paccunTaTh apaMeTphbl BHICOKOCKO-

POCTHBIX ITIOTOKOB T'a3a;
B) MeTon ocHOBaH Ha runoTe3e 0 BEPOSITHOCTHOM Xapak-
Tepe Mpoliecca;

I') npu moskape reoMeTpudecKas KOHPUIrypamuys 30H B
IIOMEIIICHUN MEHSIETCH,

J1) MeTOJ1 OCHOBAH Ha YUCJICHHOM PEILICHUU YPaBHEHUM
Haspe-CroKca.

Kpurepun ouenku:

MOJIHOE TIPABUJILHOE BHITIOJIHEHHE 3aaHus — 2 Oasia;

BBITIOJTHEHUE 3aJ]aHUs ¢ OJTHOM OIMMOKOM (0JHOM HEBEPHO yKa3aHHOW OYKBOW Hapsy CO
Bcemu BepHbIMU OykBamu) MJIW HenonHoe BhIMOMHEHUE 3aaHus (OTCYTCTBUE OJHOU He-
o0xonuMoi OykBeI) — 1 Gam;

HEIpaBUJILHOE BBINOIHEHHUE 3aJaHus (P yKa3aHUU ABYX WM 0osiee OIIMOOYHBIX OYKB) —
0 6amos.

OnopHbIe TEPMHUHBI: 30HHASI MOJICITb TI0JKapa, MPHUIIOTOJIOYHAS 30HA.
Jlutepatypa: [2, 3, 10, 11, 22, 23, 24-28].

Tema 6. OcHoBHbBIE MO10KeHUs JU(PPepeHIIHATBHOTO0 METOAA MOIeJTUPOBAHUS
AMHAMMKHU ONACHBIX (PAKTOPOB MOKAPa B NOMEIICHUHU

CymHocTh MeTofa, ero HHPOopMaTUBHOCTh. COBPEMEHHOE COCTOSIHUE BOIIPOCA.

ba3zoBast cucrema aud¢epeHInanbHbIX YPaBHEHUN B YaCTHBIX MPOU3BOAHBIX IS
OMHUCaHusl TYpOYJIEHTHOTO HECTAlMOHAPHOTO JIBUKEHUS U MPOLIECCOB TEIJIO- U Maccolle-
peHoca B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C yU4E€TOM XUMHUYECKUX PEeakiuii u oopa3o-
BaHMSI IBIMOBOIO a’po30Jisi. Mojenu [uist pacyetra TypOyJEHTHBIX TEUEHHUH MpH MoXxape B
MOMENIEHUH: UX BUBI, 0COOeHHOCTU NpuMeHeHus. Kiaccudukauus nuddepeHunanbHbIx
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Mozeneil moxkapa. [Iporpammel, uncineHHO peanu3yoomue auddepeHnuanbHbe MOACTH
no’kapa.

Maremarnueckas OCTaHOBKA 33J1a4M MPOTHO3MPOBAHUS ONACHBIX (PAKTOPOB MOXKa-
pa B 3JaHUM C MOMOIIBI0 I depeHIMATBHON MOAenu Noxkapa. PacueTHble ceTKH s
CKAJSIPHBIX BEJIMYMH M MPOEKIMHM CKOPOCTH. Anmpokcumanus 1o BpemeHu. CTpykrypa
anropuTMa pemeHus. TectupoBaHue u anpodaiyss MaTeMaTHYECKON MOJENN U €€ YUCIICH-
HOW peanu3anuu. OnucaHue NpOorpaMMbl YHCICHHOM pEAM3AalMM MOJEIH U €€ 3aIyCK.
3alaHne UCXOHBIX JaHHBIX. AHAJIU3 PE3YJIBTATOB pacyeTa.

HopmaTtnBHOE 3HaueHME MOKAPHOTO PHUCKA JUIS 30aHUU U COOpPYKEHNU. MeToauKu
ONPENEIICHNS] PACUETHBIX BEJIMYMH ITOKAPHOTO PUCKA B 3/IaHUSX, COOPYKEHUAX U MOXKap-
HBIX OTCEKax.

PaBI[eJ'IBI AJI1 CaMOCTOSATCIIBHOI'O NU3YUCHUA

=

Anroput™m pabOTHI C MPOTrPaMMOi TIOJICBOTO MOCIIMPOBAHUS MTOKapa B 31aHUH.

2. Mopnenu nnst pacueta TypOYJICHTHBIX TEUCHHH MPHU MOKApEe B IMOMEIICHUN: UX BHIBI,
0COOEHHOCTH MPUMEHEHHSI.

HopMartuBHOE 3HaU€HHE TIOXKAPHOTO pUCKa IS 3MaHUNA U COOPY KCHHIA.

4. MeToIuKH OTpeIesiCHUs] PACUCTHBIX BEJTUYHH TOXAPHOTO PHCKA B 3JJaHUIX, COOPYIKe-
HUSX U TIOYKapHBIX OTCEKaX.

w

Bomnpoce! aiist caMOKOHTPOJIA
3ananue 1

Buvibepume HEnpasunvhwiti omseem.
(TIK-1, TTIK-2)

[Ipu mocTpoeHuu noseit omacHbIX (HaKTOPOB MOKapa NIl Pa3IMYHBIX CIICHAPUEB
€ro pa3BUTHS HA MPOU3BOJCTBEHHBIX 00BbEKTAX YUUTHIBAIOTCS:

1) u30BITOYHOE JABIICHUE MPU CTOPAHUU T'a30MaPOBO3AYIIHON CMECH B OTKPHITOM
IPOCTPAHCTBE;

2) BEPOSITHOCTh CHM)KCHUSI KOHIICHTPAIMH KHCIOPOa B BO3AyXE MOMEIICHUS;

3) KOHIICHTpAIUs TOKCUYHBIX TIPOJTYKTOB FTOPSHHUSI B TOMEIICHUY;

4) TerIoBOE U3JIy4YCHHUE TIPU (PaKeIIbHOM FOPCHHUU;

4) 3aapIMIIeHUE aTMOC(EPHI TOMEILIECHHUS.

Kpurepun ouenku:
[IpaBunbHBI 0TBET o1leHUBaeTcs 1 6amnom. HenpaBunbHelil otBeT - 0 6aI10B.

3amanue 2
‘ Bnuwume na mecme nponycka npasuiivHvie omsaenoi.
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(OIIK-1, OTIK-4)

Ha pucyHke npejcTaBieH KOMIUIEKC COOPYKEHHUM, COCTOSAIIUMN W3 3/IaHUS TMOJ-
CTaHI[MU U MIEPETOHHBIX TOHHENEH METPO.

Jlnst MoaenupoBaHus MoXxapa B JaHHOM KOMIUIEKCE CIIeAyeT MCIOJb30BaTh MPO-
rpamMmy , PEATH3YIONIYIO METO/I.

Kputepuu ouenku (nuddepeHIrnpoBaHHBINA TOIX0):

OTBeT Ha 3aJjaHNe CUUTACTCS MIPABUIIBHBIM M OLIEHUBAETCA 2 OayiaMH, eciu 00ydaronnii-

sl OTBETMJI Ha 00a BOMpoca MPaBUIIbHO.

OtBeT Ha Bompoc 1) cunTaeTcsi MPaBUIBLHBIM U OlICHUBAETCS 1 OamioM, eciau COAEPKUT
cinoBocouetanus «Pyrosim» minu «Curma I[1b» wnn «FDS» nmu «Fenix+ 3» unu «Urban ».
OTtBer Ha BOMpOC 2) cUUTAETCs MpaBUJIBLHBIM U OlleHUBaeTca 1 0ayuioM, eciiu COACpP>KUT

CJIOBO «TIOJIEBOI» WIH « iU hepeHITNaATbHBIN.

wg L I‘h

e~
NOACTaHUMA o a' ; e ;m

[leperoHHbIE TOHHENW METPO Cbowka

KOHTaKTHLIW penese

3amanune 3

Bnuwwume na mecme nponycka npasuiibhviii omeem.
(OIIK-1)

B o6nacte mpumeHeHHs MOJIEBOTO METOJIa MaTeMaTHYECKOr0 MOJICTUPOBAHUS
[0YXKapa BXOAAT MOMELICHUS T€OMETPUYECKON KOH(DHUTyparmu, momMe-
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IMCHUA C OOJIBLIITNM KOJIMYSCTBOM BHYTPCHHUX IIpCrpa.

Kpurepuu ouieHku:
paBUJIBHBIN OTBET - 1 Ga;
OTBET 00YyYaloIIerocs I0KEH B TOYHOCTU COBIAJIATh C IPABUIIBHBIM OTBETOM.

3amanue 4
Bnuwume na mecme nponycka npasuibHwiti omeem.

(TIK-1, TTK-2)

[loneBas MOJCIJIb ITOKapa IMO3BOJIACT ITOJIIYUYHUTDH I/IH(i)OpMaHI/II'O O 3HAYCHUAX BCCX
JIOKAJIBHBIX ITaPpaMCTPOB COCTOAHUA BO BCCX TOYKax IIPOCTPAHCTBA BHYT-
PHU IIOMCIICHUA JIA JIF000r0 MOMEHTA BpPCMCHHMH.

Kpurepun ouenku:
MpaBUJIbHBIN OTBET - 1 Ga;
OTBET 00y4aroImerocs J0HKEH B TOYHOCTH COBMAAATh C TIPABHILHBIM OTBETOM.

3amanue 5
Bnuwume na mecme nponyckos npasuivrvie omeaemoi.
(TIK-1, ITK-2)
Pacuer 3HaueHus MOKapHOTO PUCKA B 3[JaHUSIX MTPOU3BOJCTBEHHOTO
00bEKTa MPOBOJUTCS C MCIOJIB30BAHUEM BEIMYHHBI MOKapHOTO
pHCKa.

Kpurepun ouenku:

MOJIHOCTBIO MPaBUJIbHBIN OTBET OLICHUBAETCSA 2 OajiaMu;

OTBETHI 00YYaIOLIErocs JOJKHBI B TOUHOCTH COBIIAJIaTh C BApUAHTAMU MIPaBUIIbHBIX OTBE-
TOB;

3a KaX/IbIi IPABUJIBHBIA OTBET BhICTaBIIsieTCs 1 Gam;

eciu 00a OTBETa SBJISIFOTCS HEMPaBUIbHBIMU - 0 OaJI0B.

3amanue 6
Bnuwume na mecme nponyckos npasunibHvie omeemui.

(OTTK-1)
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[ToneBoif MeTO MOJIETUPOBAHMS TIO’Kapa B TOMEIICHUH OCHOBAH Ha
pEelIeHU YpaBHEHUN

Kpurepun ouenku:

MTOJTHOCTHIO MPABWIILHBIN OTBET OIEHUBACTCS 2 OayiaMu;

OTBETHI 00YYaIOIErocs JOJKHBI B TOUHOCTH COBIIAJIaTh C BApUAHTAMU NIPaBUIIbHBIX OTBE-
TOB;

3a Ka)K/IbIH IPaBUIIBHBINA OTBET BhICTaBIsieTcs 1 Ga;

eciu 00a OTBETa SBJISIFOTCS HEMPaBUILHBIMU - 0 6aJI0B.

3aganue 7

Bnuwwume na mecme nponyckoe npaeujibHble omeemaol.
(OIIK-1)

Ha pucynke npencrasieH (pparMeHT 34aHUs.
JUist MoienupoBaHMsl TI0Kapa B IAaHHOM 3JIaHHH CIIEIYET MCIOJb30BaTh MPOrPAMMY
, PEATN3YIOLLYIO METOL.

Kpurepuu onenku (1uddepeHinpoBaHHbIi MOAX0):

OTBET Ha 3aJ]JaHUE CUMUTACTCS MPABWIBHBIM M OIICHUBAETCA 2 OalljlaMu, eclii 00yJaronnii-
Csl OTBETHJI Ha 00a BOIIpOCa MPaBUIILHO;

OTBET Ha BOMPOC 1) cuuTaeTcs MpaBWIBHBIM M OIleHUBaeTcs | Oaiom, eciu COACPKUT
cioBocoueTanus «Pyrosimy mimm «Curma 16y nmn «FDSy» mnmu «Fenix+ 3» uwnu «Urbany;
OTBET Ha BOMPOC 2) CUUTAETCS MPaBWIBHBIM U OlEHUBAeTCs | Gammom, eciu COACpPKUT
CJIOBO «TIOJIEBOI» WM «IU(PPepeHIINaTbHBIN.
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3amanue 8
Bnuwume na mecme nponycrkoé npasuibHvlie 0omeemai.

(OIIK-1)

JIns moMeIeHnii, B KOTOPBIX OJIMH U3 JIMHEHHBIX Pa3MEpPOB MEHBIIE JIBYX JPYTHX
Oonee ueM B pas, clenyeT MpUMEHSTh METOJ MOJAEIUPOBAHUS
roxapa.

Kpurepun oneHku:

MTOJTHOCTHIO MPABWIILHBIN OTBET OIEHUBACTCS 2 OaylaMu;

OTBETHI 00YYarOLIErocs JOJKHbI B TOUHOCTH COBIIAJIaTh C BApUAHTAMU IIPABUIIBHBIX OTBE-
TOB;

3a KKl IPABIIIbHBIN OTBET BhICTaBIsIeTCs 1 6an;

eciii 00a OTBETa SBISAIOTCS HEMPABHIBHBIMH - () GasioB.

3amanue 9
Bnuwume na mecme nponycka npasuibHwiti omeem.

(OIIK-1, OITK-4)

[ToneBass Mozenb MoOKapa MO3BOJISET MOMYYUTh UHPOPMALIMIO O 3HAYEHUAX BCEX
napamMeTpOB COCTOSHUSI CPEebl BO BCEX TOUKAX MPOCTPAHCTBA BHYTPH
MOMEIIEHUS JIs TF000r0 MOMEHTA BPEMEHH.
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Kpurepun ouenku:
IpaBUJIBHBINA OTBET - 1 Gai;
OTBET 00y4aroIEerocs JOHKEH B TOUHOCTH COBIAAATh C IIPABUIIBHBIM OTBETOM.

3aganne 10
Bnuwume na mecme nponycka npasuiibhwiii omeem.

(TIK-1, TTK-2)

[Tpu MomenpoBaHnM TOXKapa MOJIEBBIM METOJIOM PE3YJIbTAThl PEIICHUS CHCTEMBI
ypaBHEHUH TOJIy9arOTCs B (hopme (bu3HIECKUX BEITUYNH.

Kpurepun ouenku:
MpaBUJILHBIN OTBET - 1 Ga;
OTBET 00YyYaroIIerocs T0KEH B TOYHOCTU COBIAIATh C MPABUIBLHBIM OTBETOM.

Saganue 11
3anuwume uemvipe yuppwvl, OO KOMOPLIMU YKA3AHBI BEPHBLE OMEENIbL.

K mporpammamM, peain3yromuyM YUCIEHHO MOJIEBYIO MOJEIb ITOXkKapa, OTHOCATCA
(OIIK-4):

1) RiskManager;
2) Curma I1b;

3) Phoenics;

4) Jasmine;

5) CFAST;

6) FDS;

7) FIM,

Kpurepun ouenku:

MOJIHOE TIPABUIILHOE BHITIOJIHEHHE 3aaHus — 2 Oasia;

BBIIIOJIHEHHE 3aJaHus C OJHOM OomMUOKOoM — 1 0a;

HEIpaBUJILHOE BBIIOTHEHHUE 3aaHus (1Be win Oosiee omubok) — 0 6aos.

OmnopHbIe TEPMUHBL: TYPOYJIEHTHOCTbD, BI3KOCTh, TEIUIONIPOBOIHOCTD, JU(DPY3Hs, anmpokK-
CUMaIIVs, aJITOPUTM, pacueTHAsI CETKa.
Jlutepatypa: [1, 2, 6, 10, 12-14, 20-28].
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METOAUYECKUE PEKOMEHJAIUU IJI51 HOAI'OTOBKH K HPOMEKY -
TOYHOU ATTECTAIIUA

KpuTtepun o1ieHKH YCTHOTO ONIpoca
OTMeTKa «5» CTaBUTCA, €CIU O0ydYaroIUhCcs TIIyOOKO M MPOYHO YCBOMJI BECh IPO-
IpaMMHBIA MaTepHall, HCYEPIIBIBAIOIIE, TTOCIICIOBATEIFHO, TPAMOTHO M JIOTHYECKH CTPOM-
HO €ro M3jIaracTt, MPUBOAUT MPUMEPHI, HE 3aTPYIHSACTCS C OTBETOM IIPH BUIOU3MCHCHUHU
3aJIaHusl, CBOOOJTHO CIIPABIACTCS C 3aJa4aMH U IPAKTHICCKUMH 3aIaHHSIMH, HE JIOITyCKaeT
OIIINOOK.

OtmeTka «4» CTaBUTCA, €CIM O0yUYaIOIIMIACS TBEPIO 3HAET MPOTPAMMHBIA MaTEpH-
aJI, TPaMOTHO | TI0 CYIIECTBY HM3JIaraeT ero, He JOIMYyCKaeT CYIIECTBEHHBIX OIMMOOK B OT-
BETE Ha BOMPOC, MOXKET MPABWIBHO MMPUMEHSATHh TEOPETUICCKUE TTOJIOKEHUS U BIIaJICET HE-
00XOIMMBIMUA YMEHUSIMUA W HaBBIKAMH TPU BBITIOJIHCHUH MPAKTHYCCKUX 3aJaHUM, JTOITyC-
KaeT HETOYHOCTH B OTBETE.

OtMeTka «3» CTaBHUTCS, €CIU O0yJaroluicsl YCBOMJI TOJBKO OCHOBHOM MaTepual,
HO HE 3HAeT OTJENbHBIX JCeTaleH, JOMyCcKaeT HETOYHOCTH, HE COBCEM MpaBUIIbHBIE (Hop-
MYJIMPOBKH, HapyIIaeT MOCICAOBATEILHOCTh B M3JI0KEHUU MPOrpaMMHOI0 MaTepuana u
HCIIBITHIBACT 3aTPYIHCHUS B BHIMOJHEHUH MPAKTUYECKUX 3aJaHUM.

OTMeTKa «2» CTaBUTCS, €CJIM 00yJaroIuiicss 0OHapYyKHUBAET He3HAHHE OOJIbIeH Ya-
CTH COOTBETCTBYIOIIIETO pa3jeiia u3ydyaeMoro Marepualia, JAOMyCKaeT OmUOKH B (popMy-
JUPOBKE OTPEICICHUN TMOHITHH, HCKAXAIOIUE UX CMBICI, OSCIIOPSIOYHO U HEYBEPEHHO
n3naraet matepuai. OreHka «2» oTMedaeT TaKue HEJOCTATKU B MOJATOTOBKE OOydaroIe-
rocsi, KOTOPBIE SBIISIOTCSI CEPhE3HBIM MPEMATCTBUEM K YCIICITHOMY OBJIQJCHHIO TOCIIETY-
IOIIAM MaTE€pPHaJIOM.

KpuTtepun o1ieHKH TeCTOBBIX padoT
- OTMETKA «5» CTaBUTCS, €CITU MPABMIBHOCTH OTBETOB cocTapiseT 91-100 %;
- OTMETKa «4» CTaBUTCS, €CIIM MPaBHJIBHOCTH OTBETOB cocTaBisget 71-90 %;
- OTMETKa «3» CTaBUTCS, €CIIM MPAaBUIIBHOCTH OTBETOB cocTaBisseT 61-70 %;
- OTMETKA «2» CTaBUTCS, €CIIU MPAaBUIBHOCTh OTBETOB cocTaBisieT 60% u MeHee.

Kpurepumu oneHkn penieHusi NPAKTHYECKUX 32124

CuryannoHHBIE M MPAKTUYECKUE 3a/1a4d MPEACTABISAIOT COO00M CUTYyallud U3 pPealib-
HBIX COOBITUI, KOTOPbIE 00YYaIOIIUNCS JOKEH PEeIUTh MPaBUILHO U IpaMOTHO. Pere-
HUE 33J1a4yl OLICHUBAETCS MAaKCUMAJIbHO B 5 0aJioB.

- OTMETKa «5», CTaBUTCS, €CIM 0Oy4aroUIMics J1aj MOJHbIE U apryMEHTUPOBAHHbIE
OTBETHI HAa BCE MOCTAaBJICHHBIE B 3a/1a4e BONPOochl. OObSICHEHUE X0/a €€ PEIIeHHs T0Ipo0-
HOE, TMOCJeA0BaTeIbHOE, TPAMOTHOE, C TEOPETUUECKUMHU OOOCHOBAHUSIMU (B T.4. U3 JICK-
LIMOHHOTO Kypca), ¢ MPaBUIbHBIM U CBOOOJHBIM BJIAJICHUEM YTIOJOBHO-IPABOBOM TEPMHU-
Hosorueil. OdopmileHHe peuieHusl 3a/a4d C BBIJICJICHUEM ONMUCATENbHOU (FOPUIUUYECKU
3HAUYUMBbIE JCHCTBUS U COOBITHS), MOTUBUPOBOYHOW (KOHKPETHBIC CTaThbU HOPMATHBHO-
MPABOBBIX AKTOB) M PE30JIIOTUBHOU (IIPUHATOE PEUICHUE) YacTed, OTBEThI HA JOMOJIHH-
TEJIbHBIE BONPOCHI BEPHBIE, YETKHE.



35

- OTMETKA «4», CTAaBUTCSA, €CIM O0YUYaIOIIUIACS J1ajl HETIOJIHBIE (HE MOJHOCTHIO apry-
MEHTUPOBAHHBIC) OTBETHI Ha MOCTABJICHHBIC B 3a7a4ue BOonpockl. OOBsICHEHHE X0/a €€ pe-
IICHUS TTOAPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, ¢ €UHUYHBIMU OIMMOKaMH B JIETAJISX,
HEKOTOPBIMH 3aTPYJHEHUSIMU B TEOPETUUESCKOM 00OCHOBAHUH (B T.4. U3 JICKIIUOHHOT'O Ma-
Tepuaja), BJaJeHUEeM YTroJIOBHO-TIPABOBOM TEPMHUHOJIOTHEH C HE3HAYMTEIBLHBIMU HEI04e-
tamu. B odopmiiennn perieHus 3aa4d He3HAYMTEIbHBIE MOTPENTHOCTH, OTBETHI Ha JO-
MOJTHUTEIbHBIC BOIPOCHI BEPHBIC, HO HEOCTATOYHO YETKHUE.

- OTMETKa «3», CTaBUTCS, €CIU 00yJaromuiics Jajl OTBEThI HE Ha BCE NTOCTABJICHHBIC B
3amaue Bompockl. OOBACHEHHE XO0/a €€ PEIICHHs] HEIOCTATOYHO TOJHOE, HEMOCJIeI0Ba-
TEIBHOE, C OITMOKaMH, CIa0bIM TEOPETUYECKHUM OOOCHOBAaHHWEM (B T.d. JICKIIMOHHBIM Ma-
TEPUATIOM), CO 3HAYUTEIBHBIMU 3aTPYTHCHUSIMU U OIMUOKAMH B YTOJIOBHO-TIPABOBOM Tep-
MUHOJIOTHHU. B oopMieHnn pemieHus 3aaadn CyIIeCTBEHHbBIE MOTPEITHOCTH, OTBETHI Ha
JIOTIOJTHUTENIBHBIC BOITPOCHI HEIOCTATOYHO YETKHUE, C ONTMOKAMU B JETAISIX.

- OTMETKA «2», CTAaBUTCS, €CIM 00yJaroUMics Jaid HE MPaBUIbHBIA OTBET WJIA OTCYT-
CTBHE pCIICHUS 3a7a4M (OTCYTCTBHE OTBETOB Ha BCE IOCTABJICHHBIC B 3a/1au€ BOIPOCHI).
HeyMenune oO0bsicCHUTH TpejiokeHHoe perieHrne. OObsICHEHHE X0/a peIIeHus 3ajauyd He
JaHo, MO0 JTaHO HE apryMEHTHPOBAHO, ¢ IpyObIMH OIMOKaMHu, 0€3 TEOPETHUYECKOIO
000cHOBaHUS (B T.4. JICKIIMOHHBIM MaTepHajoM), ¢ OOJBIIMM KOJIMYECTBOM OIITHMOOK B
YTOJIOBHO-TIPaBOBOM TepMmuHOJIOTHU. OdopmiieHre perieHus 0e3 BbIJCICHUS OMUCcaTeIb-
HOH, MOTUBHPOBOYHOM M PE30JIIOTUBHOM YacTeH, OTBETHI Ha JIOMOJIHUTEIBHBIC BOIPOCHI
HETPaBUJIbHBIC HJIA OTCYTCTBYIOT.

Kpurepuu oueHku 10K1aaa
[lox moxnazoM moapa3zyMeBAETCSl UTOT CAMOCTOSITENIbHOM MCCIEI0BAaTENbCKON pado-

Tbl oOy4aronierocs. UToObl €ro nmoAroToBUTh, HEOOXOAUMO HE TOJBKO IMO3HAKOMUTHCS C
ONpeeIeHHOW HAYyYHOU JTIMTEPaTypoil, HO U BBIABUHYTHh CBOIO TMIIOTE3Y, IPOBECTU COOP
AMITMPUYECKOT0 MaTepuasa, UCIONb3ysl CaMOCTOSITENbHbIE HAOJIOACHUS, IPUMEHSS YCT-
HBIE€ OIPOCHI, AaHKETHI, TECThI, U3YYUTh HEOOXOIUMbIE TOKYMEHTHI U T.[., IPOBEPUTH TUIIO-
Te3y, NPUNUTU K 0OOCHOBAaHHBIM BBIBOJIAM, J0OKa3aTh MPaBUJILHOCTb COOCTBEHHOI'O pellie-
HUS po0sieMbl U 0(OPMUTH MOTYUEHHbIE Pe3YyJIbTaThl B BUI€ MUCbMEHHON padoThl. Mak-
CUMaJIbHOE KOJM4ecTBO OayuioB — 5. [Ipu BBICTaBIEHHUN OLIEHKM 3a JOKJIAJ IOJKHBI y4uu-
TBIBAaTHCA CIAEAYIOIINE KPUTEPUU:

— TOJHOE PAaCKPBITHE TEMBbI U COOJIOICHNE JIOTUYHOCTH U3JI0KEHUs — 2 Oasa;

— HaJM4uMe COOCTBEHHBIX BBIBOJOB M MPEMJIOKEHHM, 0000IIEHHI, KPUTUUECKOTO
aHaiam3a - 1 6amr;

— MCHOJIb30BaHUE MHUPOKON MHPOPMALIMOHHON 0a3bl, MPABUILHOCTh OPOPMIIECHUS,
coOJII0/IeHre TTpaBuJl IMTUPOBaHUs - 1 Oa;

— KayecTBO YCTHOT'O BBICTYIUICHUS: YMEHHE TOBOPUTH MyOJINYHO, 3aUHTEPECOBAThH
cllylaTtesel, BIaJeHue peublto, ICHOCTh, 00pa3HOCTh, JKMUBOCTh peuu - 1 Oasul.

[To cymme 0ayuioB M CTENEHU peaiM3alii KaXJA0ro W3 KPUTEPUEB BBICTABIIACTCS
OTMETKA 3a JOKJIAI.

Kpurtepuu ouenku pedepara
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OmHuM U3 BUIOB TEKYIIETO KOHTPOJISI 0 OKOHYAHUH W3YUYEHUSI TEMBI SBIISICTCS BBI-
MOJIHEHUE 00yJaromumMucs pedepaToB (HAy4HBIX TPOCKTOB).

Hayunble npoeKThl n3HAYaIbHO HANpaBJIeHbl HA cOOp MH(MOPMAIUU O KAKOM-TO 00b-
€KTe, SIBJICHUHU, HA 03HAKOMJICHHE YYAaCTHUKOB MPOEKTa ¢ 3TOW MHPOpMalIUeH, ee aHAIHU3 U
000061eHne (pakToB, MpeHA3HAYCHHBIX JIJIS IIUPOKON ayIUTOPUH.

Kpurepuu ouenku pedeparoB (HaydHOro MPOEKTA) MO IJIAHUPOBAHUIO HAYYHOIO
dKCIIEpUMEHTa (IPUMEPHBIC):

— YETKOCTb IMOCTABJICHHBIX LIENU U 33]1a4;

— TeMaTUYeCKas aKTyaJlbHOCTh M 00BEM HCIIOIL30BAHHON JTUTEPATYPHI;

— TIOJTHOTA PACKPHITHS BEIOPAHHOM TEMBI ITPOCKTA;

— 000CHOBaHHOCTH BBIBOJIOB ¥ MX COOTBETCTBHE MTOCTABICHHBIM 3a/1a4aM;

— aHaNH3 TOJyYCHHBIX TaHHBIX;

— Haymuue B paboTe BBIBOIA WM MPAKTUICCKUX PEKOMEH IAIIHIA;

— KayecTBO opopMiIeHUs padOThI (HAIMYME TAOJIHILL, CXeM, Ipa@uKoB, (hoToMaTepU-
aJIOB, 3apPUCOBOK, CITMCKA UCIOIb3YEMOM JIUTEPATYPHI U T.11.).

MakcumanbHoe konudecTBo 0amuioB — 100.
[Ipu BeICTaBICHUH OIEHKH 3a IPOEKT JIOJKHBI YYUTHIBATHCS CIIEAYIONIUE KPUTEPHUU:

1. YeTKOCTb MOCTABICHHOM 1I€JIM U 33]1a4 — MaKCUMaIbHOE KoJinyecTBO Oaios 10;

2. AKTyallbHOCTh U 00BbEM HCIOJIB30BAHHON JIMTEPATYPHI - MAKCUMAJILHOE KOJINYe-
cTBO OayuioB 15;

3. [NonmHOTa pacKpbITUS BRIOPAHHON TEMBI - MAKCUMAJIbHOE KOJMYECTBO 6aymioB 15;

4. JIOTHYHOCTH MTOCTPOCHHUS - MAKCUMaJIbHOE KOJNYECTBO 0auioB 15;

5. O6G0CHOBaHHOCTH BBHIBOJIOB U X COOTBETCTBHE MOCTABIICHHBIM 3a/71a4aM - MaKCH-
MaJbHOE KOJIMYeCTBO OajIoB 15;

6. Hamnume B paboTe BBIBOJIA WM MPAKTHUECKUX PEKOMEHIAINN - MaKCUMAaJILHOEC
KoandecTBO 0amioB 10;

7. KauectBo ohopmiieHHs pabOThI - MAaKCUMaJIbHOE KOJIMYecTBO OaisioB 10;

8. [IpencraBienue pe3yabTaToOB - MaKCUMalIbHOE KommuecTBO OaioB 10.

Onenky npejactaBieHus: pedepaToB MpenoaBaTeib MPOBOIUT, CYMMUPYS PE3YIlb-
TaThl B OaJjiax:

85-100 6anoB — OmeHKA «5»

70 - 84 Gayuta — orteHKa «4»

50- 69 6annoB — oreHKa «3»
Menee 50 6anyioB — OLIEHKA «2).

IlepeyeHb BONPOCOB /Jis1 NPOBEICHUS NMPOMEKYTOYHOM aTTeCTAMHA
(B popme nuddepeHHUPOBAHHOIO 3a4eTa) 0 UTOraM 0CBOeHMS AUcHMILINHBI «IIpo-
THO3UPOBaHME ONACHBIX (AKTOPOB MOKAPa»

1. Omacubie axTopsl noxkapa. Ousndyeckrue BeTUUUHBI, XapakTepusyromime ODI1
B KOJINYECTBEHHOM OTHOIICHHUH; TIpeiesibHO AonmycTtumbie 3HaueHuss ODIT (TTK-1).

2. Mertoapl MmaTeMaTnueckoro MoaenupoBanus quHaMuku O®II, ux ocobeHHOCTH
u obnactu nmpumenenus (OITK-1).
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3. TMoxapusrii puck. UnauBuyansabiil moxxapusril puck (ITK-1).

4. HopMmaTHBHBIE OCHOBBI ONPEICICHUS BEJIMYUH TOXKAPHOTO pPUCKA B 3MIAHUSIX
(OIIK-4).

5. OOmas xapakTepUCTHKAa METOJUKH OMPEACIICHUSI PACUCTHBIX BEIMYMH TOXKap-
HOT'O PUCKa B 3J]aHUAX pa3inyHoOro (GyHKIpoHaibHoro HasHavueHus (OITK-4).

6. OOmas xapaKTepUCTHKA METOJUKH OMPEACIICHUSI PACUCTHBIX BEIMYMH TOXKap-
HOT'O PHCKa Ha NMPOU3BOACTBEHHBIX 00bekTax (OITK-4),

7. Cuenapuii nokapa. Kpurepuu BeiOOpa cClieHapus ¢ HAUXYIIIMMH YCIOBUSIMH
nokapa (OITK-4).

8. HuTerpanbHBIN METOJ OMMMCAHKS COCTOSHUS Ta30BOM CPEJbI MPHU MOXKape B TO-
memieanu. CpeaHeoObeMHas MIIOTHOCTh Ta30BOM Cpelbl U CPeIHEOOBEMHBIEC MapIHalb-
HBIC TUIOTHOCTH e¢ KomrnoHeHToB (OITK-4).

9. CpenneoObeMHass BHYTPEHHSISI DHEPTUS M CPEAHECOOBEMHOE JIaBJICHUE Ta30BOM
cpensl B momerennu (I1K-2).

10. MHTerpaibHOe ypaBHEHUE COCTOSHUS ra3oBoi cpebl B momeniennn (I1K-2).

11. JIetmooOpa3oBaHue U MapameTphl JbIMa, 00pa30BaHHOTO TBEPABIMU YaCTHUIIAMU
(IK-1).

12. Koarymsmus u cequmenTanus yactui aeiMa (ITK-1).

13. OnTuyeckoe KOJIMYECTBO JIbIMA U CPEAHEOOBEMHAS ONITUYECKAs INIOTHOCTh JIbl-
Ma. CBsI3b MEXK/y ONITUYECKOH IJIOTHOCTHIO JbIMa U AaibHOCThIO BuauMoctu (ITK-1).

14. VInTerpanbHblii METOJ TEPMOJMHAMHYECKOTO aHanu3a noxkapa. Cpena B mome-
IICHUH KaK OTKPBITas TepMoauHaMmuueckas cuctema (ITK-2).

15. BeiBoz ypaBHEHUsI MaTepualbHOrO OajaHCca Ta30BOM Cpelbl MHTETPaJIbHOW Ma-
TeMaTUYEeCKOW MoJieiH rmokapa B moMenicaunn (I[1K-2).

16. Kiaccugukanus HHTErpalbHBIX MaTeMaTHIeCKHX Mojienei moxkapa (OITK-1).

17. IlpuuuHbl, 00yCnaBIWBAIOIIME JIBH)KEHHE ra3a W ra3000MEeH IMOMEUIEHUsl C
BHEIITHEH cpenioil uepes MmpoeMbl MpH moxkape. PacnpeneneHne ruipocTaTHIeCcKuX JaBlie-
HUI 110 BEpTHKAJIM BHYTPU U cHapyxu nomenienus (I1K-2).

18. TIinockocTh paBHBIX JaBIEHUN. 3aBUCUMOCTH PACTIOIOKEHHUS IIOCKOCTH PaBHBIX
JABJICHUN OT CPeAHEOOBEMHBIX 3HAYEHUHN NABJICHUS M TJIOTHOCTU Ta30BOW CpPEbl B MO-
merenuu (I1K-2).

19. Bo3aMoxkHBIE peXHMBI Ta3000MEHA TPHU TMOXKApe B MOMEIIEHUU Yepe3 MpoeM
(ITK-2).

20. BeiBo ypaBHeHUs OanaHca KUCIOPOJa HHTETPaTbHOW MaTeMaTHIEeCKONH MOIEIH
noskapa B nmomerienun (ITK-1).

21. 3aBUCHMOCTH MAacCCOBBIX PAaCXOJOB YXOMSIINX Ta30B M MOCTYMAIOUIETO BO3AyXa
JUI BEPTUKAIBHOTO MPSIMOYTOIBHOTO MPOEMa TMpU Pa3IUYHBIX peKUMax razooOMeHa ot
TE€OMETPUUYECKUX XaPaKTEPUCTUK ATOTO MpoeMa M CPETHEOObEMHBIX TTapaMeTPOB COCTOS-
HUs ra30Boi cpeapl B momernenuu (I1K-2).

22. 3aBUCHMOCTH MAacCCOBBIX PAaCXOJOB YXOMSIIUX Ta30B M MOCTYMAIONIETO BO3aAyXa
JUTSI BEPTUKAIBHOTO KPYIJIOTO MPOeMa MPHU Pa3IUYHBIX PEKUMaAX ra3o00MeHa OT reoMeT-
PUYECKHX XapaKTEPUCTHUK 3TOTO IMpoeMa U CPeIHEOOBEMHBIX IMapaMEeTPOB COCTOSHUS Ta-
30Bo# cpessl B omernenuu (I1K-2).
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23. OcobeHHOCTH Ta3000MeHa Yepe3 TOpU30HTAIbHBIE MPOEMBbI MPHU MOXKape B MO-
memennn (ITK-1).

24. BeiBOJi ypaBHEHHS MaTEepPHAIBHOTO OandaHca TOKCHYHBIX MPOAYKTOB TOPEHUS
MHTErpaIbHOM MaTeMaTH4eckor Moienu noxkapa B momeniernu (I1K-1).

25. BeiBoJ ypaBHEHHS OajaHCa OMTUYECKON TUIOTHOCTH JIbIMa MHTETPATLHOM MaTe-
MaTH4YeCcKor Mojienu noxapa B momeniernn (I1K-1).

26. IIporecchl HarpeBaHUsI CTPOUTEIBHBIX KOHCTPYKIIMH MPH MOKape W MaTeMaTH-
yeckoe onucanue 3tux nporeccon ([TK-2).

27. ConpsbkeHHasi MaTeMaTHYecKas MOCTAaHOBKA 3aJjaud O HarpeBaHUU CTPOUTEIb-
HBIX KOHCTpYKIuii pu noxkape (I1K-2).

28. I'oproune BelIecTBAa W HMX XapaKTepUCTHKU. OCOOEHHOCTHU TOPEHUs TBEPIBIX,
KHUJIKUX U Ta3000pasubix Bemects ([TK-1).

29. CKOpoCTh BBITOpaHUS Troprounx MarepuanoB. CKOpPOCTb TEIUIOBBIICICHUS B
miamenHo# 3oue (ITK-1).

30. I'oprouyast Harpy3ka B MOMEIICHUH U €€ XapaKTEePUCTHKHU. JIMHeWHass CKOpOCTb
pacnpocTpaHEHHs IUIAMEHH 10 TOBEPXHOCTU roproveil Harpy3ku. PacueT miomanu noxa-
pa Ipu pa3InIHbIX BUAax noxapHoi Harpysku (ITK-1).

31. YaenbHast MaccoBasi CKOPOCTh BBITOPAHUS TBEPABIX U KHUIAKUX TOPIOYMX MaTe-
puasioB. TemnoBast MOLTHOCTh ovara rmokapa B nomeniennu (ITK-1).

32. Biusinue razoo0OMeHa Ha mpoliecc ropeHus marepuaioB B momerienuu (ITK-2).

33. PexxnMbl MOXkapoB B TOMEIIEHUH B 3aBUCUMOCTH OT KOJMYECTBA OCTYMAIOIIETO
gyepe3 npoem Bo3ayxa (I1K-1).

34. 3aBUCHMOCTH MOIIIHOCTH TETUIOBBIICTICHUS TIPH TIOKape OT KOHIICHTPAIIUU KHC-
nopoja B nomemeHun (I1K-2).

35. CkopocTtu moTpediieHus: KHCIOpoaa, 00pa3oBaHusl TOKCUYHBIX TMPOJTYKTOB rope-
Hus U apiMoBbiAeneHus (ITK-1).

36. OcobeHHOCTh Ta3000MEHa TTOMEIIEHUS C OKpY XKarolieil atMocdepoil B Hadasb-
HoW cTaguu noxapa ([TK-1).

37. Cucrema auddepeHuaibHbIX ypaBHEHUN WHTETPATbHONM MOJENM ToXKapa B
HavajabHOM craauu noxapa (ITK-1).

38. AHanuTHYECKOE PEIICHHE 33/la4i O TUHAMHKE OTMACHBIX (haKTOPOB MOXkKapa MpH
KPYTrOBOM W JIMHEMHOM PAacCHpPOCTPAHEHHWU IUIAMEHM IO MOBEPXHOCTHU TBEPAOU IOprOYeH
Harpy3KH, a Takxe npu ropenun xuakocten (ITK-2).

39. B3auMocCBs3b MEXKAY KPUTHUECKUMHU CPETHEOOBEMHBIMI 3HAYCHHUSIMH OTIACHBIX
(bakTOpoB TOXKapa ¢ MpeneabHO AOMYCTUMBIMU UX 3HAUCHUSIMU B 30HE MPEOBIBAHUS JIIO-
neit (ITK-2).

40. O6nacTh NPUMEHEHHS aHATUTUYECKUX COOTHOLIEHUH I pacyeTa KpUTHUECKOM
npoaoIDKUTEeNbHOCTH moskapa (ITK-1).

41. BiusiHue pa3MepoB MPOESMOB Ha JMHAMUKY ONacHbIX akTopos moxkapa (I1K-2).

42. Kputepuii poeMHOCTH. 3aBUCHMOCTh KPUTHUYECKOH MPOIODKUTEIBHOCTH TI0-
’apa oT mpoeMHoCcTH 1 kpuTepus npoemuoctu (ITK-2).

43. Moaudukamnusi 6a30BOM WHTErpabHOM MaTEMaTUYeCKOW MOJENH Ui ydeTa
BJIMSIHHAS 00BEMHOT0 ra30BOT0 TyIIeHus. JlonmonuuTensHoe ypaBHenue Oananca (I1K-2).
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44. BnusitHue KOHIIGHTpAI[MM OTHETYLIAIIETO0 BEIIECTBA HAa CKOPOCTb BBITOpPAHUS
(ITK-1).

45. Oco0eHHOCTH pacTpeIesICHUs IOKAIBHBIX MTApaMEeTPOB COCTOSHUS Ta30BOM cpe-
76l BHYTPHY TIOMEIIICHUS B HaYalIbHOU cTamuu noxkapa (I[TK-1).

46. PazneneHne MpOCTPAHCTBA BHYTPH IMOXKapa Ha 30HBI. XapaKTepHBIC 30HBI B
HavaapbHOU cTaauu moxkapa (ITK-1).

47. BeiBoa nuddepeHnnanibHOr0 ypaBHEHHUS MaTepHaIbHOTO OajlaHca ra30BoM cpe-
Bl JIJIS1 TIPUTIOTOJIOYHOM 30HBI TIPY OTCYTCTBUM ra3000MeHa ¢ BHemHei armocdepoit (I[TK-
2).

48. BeiBon nuddepeHuanbHOro ypaBHeHUs 0ananca TOKCHYHBIX MPOJYKTOB rope-
HUSL JUIsl TIPUIIOTOJIOYHOM 30HBI MPU OTCYTCTBMU ra3oo0MeHa ¢ BHeEIIHEH aTtMocdepoit
(IK-2).

49. BeiBon auddepeHnnaIbHoro ypaBHeHHS OanaHca ONTHYECKOTO KOJIWYECTBa
ApIMa M SHEPTUU ISl IPUIIOTOJIOYHOM 30HBI MIPH OTCYTCTBUU ra3000MeHa C BHEITHEH at-
mocepoii (TTK-2).

50. BeiBog auddepeHimaibHOro ypaBHeHHs OaiaHca SHEPTUH ISl IPUITOTOJIOYHON
30HBI IIPH OTCYTCTBHUU Ta3000MeHa ¢ BHemHel atmochepoit (I[1K-2).

51. Maremarndeckasi IOCTAaHOBKA 3a7aul O JUHAMHKE OIMACHBIX ()aKTOPOB TOXKapa
B IIPUIIOTOJIOYHOM 30HE U €€ aHAJTUTUYECKOE PEIICHUE IMPU MOCTOSHHBIX 3HAUEHUSX pas-
MEpOB U TEIUIOBOM MotHOCTH ovara ropenus (I1K-2).

52. Maremartndeckasi TOCTaHOBKA 3aa4 MPH ra3000MeHEe MPUTIOTOIOYHOTO CIOS C
BHEIITHEH CpeIof M M3MEHSIONIMMCS cO BpeMeHeM odaroM moskapa (I1K-2).

53. bazoBas cuctema auddepeHIaTbHBIX yYPaBHEHUN B YaCTHBIX MPOU3BOTHBIX
JUI OMHUCaHMs TypOyJIEHTHOTO HECTAIMOHAPHOTO IBIIKEHHS M MPOIIECCOB TETUIO- M Mac-
collepeHoca B MHOTOKOMITOHEHTHOM Ta3oBoii cmecH (ITK-2).

54. Mogenu 1151 pacueta TypOYJICHTHBIX TEUEHUH NPH MOXape B MOMEIIEHUH: WX
BUIbI U ocobeHHocTH ([TK-2).

55. KoaddumuenT rteronornomnieHus: GuU3MUeCKUil CMbICH, pacueTHas GopmyIa,
BJIMSIHAE HAa TUHAMUKY OnacHbIX (hakropoB moxkapa (I1K-2).

56. CpoiicTBa roproyeil Harpy3KkH M MX BIMSHHUE HA TUHAMUKY OMACHBIX (PaKTOpOB
noxapa (ITK-1).

57. Knaccudurkanus auddepernnanbapix moaenei noxapa (OITK-1).

58. Oco6eHHOCTh TTOCTAaHOBKU W PEIICHUs] MHXKEHEPHBIX 3a/1ad TpU KBaTU(UKAIIH
HapyIIeHHu TpeboBanui moxxapHoi 6e3onacuoctu (OIIK-1, OITK-4, ITK-1, ITK-2).

59. Tlopsiaok mpoBeeHHs PKCIIEPTU3BI PAcUeTOB MO OIEHKE MOXAPHOTO PUCKA Ha
npou3BoacTBeHHBIX 00bekTax (OITK-1, OIIK-4, I1K-1, TTIK-2).

60. OcoOeHHOCTH TUHAMUKH MTOKaPOB Ha MPOU3BOICTBEHHBIX 00BbekTax (ITK-1).

61. [IporpammHbIe cpeACcTBa AJid MPOTHO3a JUHAMUKH OMACHBIX (PAKTOPOB MOXKapa B
smanun (OITK-1).
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IlepeyeHb NpakTHYeCcKUX 3a4aHUH (32124, HABBIKOB, HOPMATUBOB H T.II.)
JJIS IPOBeEJIeHUsI IPOMEKYTO4HOI aTrTectanuu (B popme nuddepeHIUPOBAHHOTO
3a4eTa) 10 UTOraM OCBOeHMs QucHUIINHBI «[Iporno3upoBanue onacHbIX (pakTOpPOB
nos;kapa»

1. Onpenenure KOOPAUHATY MJIOCKOCTH PAaBHBIX JABJIEHUM MPHU MOXKAPE B MOMEILIE-
Huu. VcxoaHble JaHHBIE: BBICOTA TOMELICHHUS 3 M, CpeHEe0OBEMHOE /aBJICHUE B MOMe-
menuu 101326 Ila, naBnenue atmochepuoe 101325 Tla, miIoTHOCTH Ta30BOM Cpelibl B MO-
memerun 1,185 kr-m 3, miotHocTh atMocdepsl 1,287 Kr-M 2, yCKOpEHHE CBOOOIHOIO Ia-
nenns 9,81 xr-m t-¢? (TIK-1).

2. Omnpenenute CKOPOCTh BBHITOpaHUs Toproyeil Harpy3ku. McxoaHble JaHHbIE: TLU10-
masp ropenus 2,1 M2, yaensHas ckopocTh Beiropanus 0,0143 kr-M 2-¢t, pexxuM nosxapa:
peryiupyeMslii roproueii Harpyskoi (ITK-1).

3. Onpenenure CKOPOCTh TEIUIOBBLACIEHUS B odare moskapa. VMcXoJHble JaHHBIE:
mIomaas ropenus 2,1 M2, yuenbHas ckopocTh Bbiropanus 0,0143 xr-m2-¢ %, kos(pdumu-
€HT NoJHOTHI TopeHus 0,9, Hu3mas pacdernas tensora cropanus 14,8 Mk, pexum mo-
Kapa: peryaupyemsbiil roproucii Harpyskoi (ITK-1).

4. Onpenenute 3HayeHue KoddduimenTa Teruonotepb. McXoaHble JaHHBIE: IUIO-
mane roperus 2,1 M2, yaensHas ckopocth Beiropanus 0,0143 kr-m 2-¢ ™, koo duunuent
nonHoTel ropenus 0,9, Hu3mas pacuerHas terota cropanus 14,8 MJIx, komruecTBo
TEIUIA, MOTJIOMIEHHOTO OTpaXKIaroIMMU KOHCTpYKIuamu 0,2 Mk, pexxum moxapa: pery-
JUpyeMbIi Toprodei Harpyskon (ITK-1).

5. O6ocHyiiTe BBIOOp MaTeMaTUUYECKON MOJIETH NOKapa MOJCIUPOBAHUS TUHAMUKH
O®Il B moMenieHMH MPOCTOM TeOMETPUUYECKOW KOH(UTYypaluH, HMEIOLIEM pa3Mephbl
15%9%3 M, pu yCIOBHUH, YTO OYar MoKapa CyIIECTBEHHO MEHBIIE Pa3MEPOB MOMEIIEHUS.
Knacc ¢hyHKIMOHAIBHOM TTOKapHO# omacHocTH 3aanus ©4.2 (OITK-1, OTIK-4).

6. O0ocHyiiTe BBIOOp MaTeMaTHUYECKON MOJEIH MoXKapa MOJICIUPOBAHUS JUHAMUKH
OO®Il B moOMENIEHNUH CIIOXHOW TE€OMETPUYECKON KOH(PUTYpaIMu, HMEIOIIEM pa3Mepbl
70x60%5 M, IpU yCIOBHUM, YTO OYAr MOXKapa CYLUIECTBEHHO MEHBIIE Pa3MEpOB MOMeEIIe-
Hus. Knace pyHkimonaneHo noxkaproit omacuoctu 3aanus ©5.2 (OIIK-1, OITK-4).

7. O0ocHyiiTe BEIOOp MaTEMaTUYECKON MOJEIN MOXKapa MOJIETUPOBAHMS JUHAMUKA
O®II B moMmenieHuu NPOCTONM T€OMETPUUYECKON KOH(MUTypaluy, UMEIOIIEM pa3Mepbl
10x9x%3 M, npu ycimoBHUH, YTO OUar mokapa ComoCTaBUM C pazmepamu nomemeHus. Knace
GbyHKIMOHATEHOU TIOXkapHOU ornacHocTH 31anus ©3.3 (OIIK-1, OIIK-4).

8. Omnpenenute KPUTUYECKYIO MPOAOJIKUTEIBHOCTh TOKapa Ha BbICOTE 2,2 M OT
YPOBHSI T0J1a TTOMENIeHUsI. XapaKTepUCTUKa TUIIOBOM TOprOYei Harpy3Ku: KaOWHET; Me-
oenp + Oymara (0,75+0,25). dnuna nomemienuss — 10 M, mmpruHa — 7 M, BBICOTa — O M.
[Iupuna neepHoro npoema — 1,2 M, Beicota — 2 M. TemnepaTypa B HIOMENIEHUU JI0 MOXKa-
pa 23 °C. Ilnomwans roproueii Harpy3ku 2 M2 (mmna 2 M, mupuna 1 m). Kospdumuent
noHOTHl cropanus — 0,95. Koaddumment remmonoreps — 0,85. Bun pacnpocTtpanenus
IUTAMEHH 110 roproveii Harpyske — nuHerHbIi (ITK-2).

9. Onpenenute TUHAMUKY CPEIHEMACCOBOM KOHUEHTpAIMU OKCHIa yriepoja Mpu
noxkape B nomeuieHu (Ha 1, 3, 5 muH). XapakTepucTUKa TUIOBOW rOproYeil Harpy3Ku:
XUMHYECKOE BEIIECTBO — TOJIYOJ (B moaioHe pazmepom 1x0,5 m). Jlnuna nomenienus — 16
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M, mupuHa — 11 M, Beicota — 5 M. Illupuna nepsoro asepHoro npoema — 1,2 m, BeicoTa — 2
M; BTOporo — 2,5%4 M. Temmepatypa B nomenieHuu Ao noxapa 23 °C. Koaddunuent

noHoThl cropanus — 0,95, Koadduruent temnonoreps — 0,55. Bpems crabuiu3amnuu ro-
penus — 3 mun (I1K-2).
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CJIOBAPb TEPMHHOB 110 JUCHUIIJIMHE «ITPOTHO3UPOBAHUE OITAC-
HBIX ®AKTOPOB ITOKAPA»

JlonycTUMBIN MOKAPHBIN PUCK - TTOKAPHBIA PUCK, YPOBEHb KOTOPOT'O JOMYCTUM H
000CHOBAH UCXOSl U3 COIUATBHO-9KOHOMUYECKUX YCIOBUH.

3aBegoMO J10KHOE 3aKJIIOYEHHE 0 HEe3aBHMCHMOM OLIEHKE IO0KAPHOI0 PHCKA
(ayaure moxapHoOil 0€30IACHOCTH) - 3aKJIIOYECHHE O HE3aBUCHMOW OLICHKE IMOKapHOTO
pucka (ayauTe MoxapHOW 0€30MacHOCTH), MOATOTOBJICHHOE 0€3 MPOBEACHHS HE3aBUCH-
MO OIIEHKH TMOKapHOr0 pUCKa (ayauTa MoKapHOW 0€30MacHOCTH) WM MOJATOTOBICHHOE
IIOCJIE €€ MPOBEAEHNUs, HO NMPOTUBOPEYAIEE CONECPKAHUI0 MATEPUAIIOB, IPEACTABICHHBIX
HKCIIEPTY B OOJACTH OIICHKH IMOXKAPHOTO PHCKA, COCTOSHHUIO MOXKAPHOM O€30MacHOCTH
00BEKTa 3alUTHI, B OTHOLIEHUU KOTOPOTO MPOBEJEHA HE3aBUCHMAsl OLEHKA IMOKAPHOTO
pucka (ayIuT MOKapHOW 0€30MmacHOCTH), (haKTHIECKOMY COOJIOJICHHUIO OPTaHU3aIUsIMHA U
rpakJIaHaMy ITPOTUBOIIOKAPHOTO PEKUMA.

NuauBuayaJbHBINA NMOKAPHBIA PUCK - ITOXAPHBIA PUCK, KOTOPBIA MOXKET ITpUBE-
CTH K THOEIIM YeJIoBeKa B pe3yJibTaTe BO3/IEHCTBHSI OMACHBIX (PAKTOPOB MoXKapa.

Koaryasiuus yacTun abiMa - PU3NKO-XUMUYECKUN MTPOIIECC CIUIAHUA MEJIKUX Ya-
CTHI] JUCIEPCHBIX CUCTEM B 0oJiee KPYIHbIE MO BIMUSHUEM CHJI CLEIUIEHHUs ¢ o0pa3oBa-
HUEM KOaryJSILIUOHHBIX CTPYKTYP.

MartemaTu4eckasi MoJeJIb - MOJIENIb, B KOTOPOIl cBeeHUSI 00 0OOBEKTE MOAEIUPO-
BaHUS MPEJICTABIICHBI B BUJE MATEMATUUYECKUX CUMBOJIOB U BBIPAYKCHHUIA.

He3aBucumasi OLleHKA MOKAPHOI0 PHCKA (AyIUT MOKAPHOUW 0e30IaCHOCTH) -
OLICHKA COOTBETCTBUSI OOBEKTa 3alIUThl TPEOOBAHMSIM MOKApHON OE30MACHOCTU U MPO-
BEpKa COOJIIOICHUS OPTaHU3aLMsIMH U TPaKJaHAMU IPOTUBOIIOKAPHOTO PEKUMA, ITPOBO-
JUMbI€ HE 3aMHTEPECOBAHHBIM B pe3yJbTaTaX OLUEHKHU WM IMPOBEPKHU HKCIEPTOM B 00Ja-
CTH OLIEHKH MOKAPHOIO PUCKA.

Heo0xoaumoe BpeMsi 3BaKyalMu - BpeMsI C MOMEHTAa BO3HUKHOBEHHS I0Kapa, B
TE€YeHHE KOTOPOTO JIFOJU JOJKHBI dBaKyHPOBAaThCA B O€30MacHYIO 30HY 0€3 MPUUMHEHUS
Bpe/ia )KM3HU U 3JI0POBBIO JIFOJICH B pe3yiIbTaTe BO3JCHCTBUS OMACHBIX (DAKTOPOB MoXKapa.

OnacHble ¢akTopbl moxkapa - (HakTopsl MOXKapa, BO3ACUCTBHE KOTOPBIX MOXKET
MIPUBECTH K TPaBME, OTPABIICHUIO WM THOETH YesioBeka U (WJIH) K MaTepuaIbHOMY YIIep-
0y.

Ili10cKOCTH paBHBIX AaBJEHUH - TOPU3OHTAIIbHAS TUIOCKOCTh, HA KOTOPOU HapyX-
HOE JIaBJICHUE PABHO JABJICHUIO BHYTPH MOMEILICHUS.

IToxkap - HEKOHTPOJIUPYEMOE TOpPEHUE, TPUINHSIOIIEE MaTepUaIbHbBIN yIepo,
BpE/JI )KU3HU U 3I0POBBIO TPAXKIaH, HHTEpPECaM OOIIECTBA M TOCyAapCTBa.

CenuMeHTAIlUA YACTHI[ IbIMA - OCEJaHUE YACTHUIl TUCTIEPCHON (Pa3bl B KUIKOCTH
WJIM Ta3e MoJ| ACUCTBUEM TPABUTAIIMOHHOTO TTOJIS HJIA IEHTPOOSKHBIX CHIL.

ConunanbHbli MOKAPHBIA PUCK - CTENEHb OMACHOCTH, BEAyIIEeH K THOEIH TPYIIIIbI
JI0JIEH B pe3ysibTaTe BO3JACUCTBHUS OMACHBIX (DAKTOPOB MOXKapa.

JKCNEepPT B 00J1aCTH OLUECHKH MOKAPHOI0 PUCKA - TOHKHOCTHOE JMIO, aTTECTO-
BaHHOE B Mmopsake, ycraHoBieHHOM IlpaBurensctBoM Poccuiickonn denepanuu, ocy-
HIECTBJISIONIEE AESITENIbHOCTh B 00JACTH OLIEHKH MOXAapHOT0 pUCKa, 00Jafarolee Creu-
aJbHBIMU 3HAHUSMHU B 00JIaCTH TMOXKapHOW 0€30MacHOCTU, HEOOXOAUMBIMU ISl TIPOBE/IE-
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HUS HE3aBUCUMOM OIICHKM TOXKapHOTO PUCKa (ayauTa MOoKapHOW 0€30MacHOCTH), U YIIOJI-
HOMOYEHHOE Ha TIOJIHMCAHHWE 3aKIIOYCHHS O HE3aBHCHMOM OIIEHKE I0KapHOTO PHCKa
(aynuTte mokapHOM OE30MMaCHOCTH).
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