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1. lean u 3aga4y TUCHUTIMHBI

Ilesiu ocBOeHUS THCUUIJIMHBI:

dopMHupOBaHUE 3HAHWA W HABHIKOB I10 TMPOTHO3UPOBAHUIO KPUTHUYECKUX
CUTYyallli, KOTOPbIE MOT'YT BO3HUKHYTh B XOJI€ PAa3BUTHs I0Kapa U UCIOJIb30BAHUE
3TOM MHGOPMAIUU [T MPODUITAKTUKH TT0XKAPOB, 00ecreueHns: 6€30MacHOCTH JIF01eH
U JIMYHOM O€30MacHOCTH TNpH TYIICHUH MOXKapOB, aHAJIM3€ NPUYMH U yCIOBHM
BO3HUKHOBEHUS M PA3BUTHS MTOXKAPOB.

Iepeyenb KoMneTeHI U, (POPMHUPYEMBIX B MPOLEcCe U3YYCHUS AUCUMILIMHBI

KoMnerenuuu

Conepxanne

OIIK-1

CnocobeH ocymiecTBIsATh MPO(YECCHOHATIBHYIO JICSITEILHOCTh Ha 00BEKTax
pa3nUYHOro (PyHKUMOHAIBHOIO HA3HAYEHUs, BKIIOYAas OMACHBIE M 0CO00
omacHble OOBEKTHI B 0OJACTSIX KOHTPOJIbHO-HAJ30PHOM NEATEIbHOCTH,
npoduaakTuyeckoil  pabOTbl W OXpaHbl  TpyJa, AKOJOTMYECKOU
6e30macHOCTH

OIIK-4

CHOCO6€H YUUTbIBATH COBPEMCHHBIC TCHACHLUWH PA3BUTUA TCXHUKH U
TEXHOJIOTUH B 001acTaX TeXHOC(HEepHOW OE30MacCHOCTH, OXpaHbl TPY.a,
U3MEPUTENIbHOM M BBIYMCIUTENBHOW  TEXHUKH, HHGOPMAIMOHHBIX
TEXHOJIOTUH TPU PEIICHUH TUIOBBIX 3a/1a4 B 00JIACTH MpodeccuOHaTbHON
NESITENIbHOCTH, CBSI3aHHOM ¢ oOecrieyeHreM 0e30MacHbIX YCIOBHM U OXPaHbl
Tpy/Ja, MOXapHOW 0€30MaCHOCTH, 3AIMTON OKPYIKAIOIICH CPEeIb

[K-2

CnocoOeH Ha OCHOBE 3aKOHOB TEIUIOPU3UKHM W TEPMOIWHAMHUKHU
MIPOTHO3UPOBATH XapaKTep M pa3Mepbl 30H BO3ICHCTBHSI OMACHBIX (haKTOPOB
U UX COMNYyTCTBYIONIMX TNPOSBICHUI TMpU aBapusx U TOXKapax B
TIOMEIICHUSX, 3IaHHSIX, COOPYKEHHSX, Ha TEXHOJOTHUECKUX YCTAaHOBKAX M
OTKPBITOM MTPOCTPAHCTBE

3anaqn AUCHUIIIMHBI

o dopmupoBaHUE 3HAHUN O COBPEMEHHBIX MOAXOAaX K MPOrHO3UPOBAHUIO
OMacHBIX (PAKTOPOB TMOXKapa MpPU pelIeHUH 33a7ad OOeCIeueHUs MOoKapHOH

0e30I1aCHOCTH,

e DopMHupoBaHHE YMEHUN CUCTEMATHU3UPOBATH M AHAIM3MPOBATH JAHHBIE IO
MoXKapy M U3BJICKATh U3 HUX UHGOPMAIUI0, HEOOXOAUMYIO JIJIsl PEIIeHUs] BOITPOCOB,
BO3HHMKAIOUIUX MPH paccieJOBaHNUU I10XKapa,

e (opmMupoBaHHE HABBIKOB NPUMEHEHUS COBPEMEHHBIX IPOTPaMMHBIX
MPOJIYKTOB B PEIICHUH 3a/1au MPOrHO3UPOBAHUS OMACHBIX (DAKTOPOB MOKapa.




2. IlepevyeHb IVIAHMPYEMBbIX Pe3yJbTATOB 00y4eHUS AU CUUNINHBI,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJbTaTaMHU 0CBOCHHUS 00pa30BaTe1bHOMI
IPOrpamMMbl

WHauKaTOpsl TOCTHIKCHUS KOMITETCHIINU

IIrarupyemblie pe3yabTaTbl 00ydeHUs 0
JUCLIUITIINHEC

OIIK-1.1 3HaHWe HOPM ® TpPeOOBaHHK OOIIEOTPACIICBHIX,
OTpacjeBbIX TPABWI, PErIAMEHTOB, TPEOOBaHHS JIOKATbHBIX
HOPMATHBHBIX JOKYMEHTOB M0 MOXKApPHOW 0€30MaCHOCTH, OXPaHbI
TpyAa Ui PEUICHUS CTaHAAPTHBIX 3aJa4 NpodecCHOHATBHOM
JICATENIbHOCTH Ha OO0BEKTaX pPa3IUYHOr0 (YHKIHOHAIBHOTO
Ha3HAYCHUS

3Haet onpeaeneHue (XapakTePUCTHKH )
Pas3IMYHBIX BUJOB MOXKAPHBIX PUCKOB.
HopMaTuBHBIE TOKYMEHTBI, OIPEICISIOINE
MoKapHbIe pUCKU. Kakue BeNnYrHbBI BXOJT B
(dbopmMyny onpesienieHus: pacy€THON BETHYHHBI
HWHIUBUAYAILHOTO OKApHOTO prucka. OCHOBHEBIE
TpeOOBaHUS K ONPEACICHUIO MOXAPHOU
OIMaCHOCTHU MPON3BOJACTBCHHBIX O6’beKTOB.

OIIK-1.2. 3HaHHWE OCHOB MPOTHBOMNOXXAPHOTO HOPMHPOBAHMS,
CHUCTEMAaTH3allMd ®  Koaudukanmuu TpeOOBaHHN  TOXKapHOU
0e30macHOCTH, YCIOBHA M TOpSIKa WX MNPUMEHEHHS, OCHOB
OIICHKH COOTBETCTBHUS, OCHOB JIMIICH3UPOBAHUS ACATEIHFHOCTH B
obOmacT  mTOKapHOH  0e30MacHOCTH ¥ YJacTHs  OpTaHoB
(enepanmbHOTO  TOCYAApCTBEHHOI'O  IIOKapHOTO  Haja3opa B
JIMLICH3UPOBAHUH IPYTHX BUJOB JESITENbHOCTH

3HaeT OCHOBHBIE TPeOOBAHMUS K OIIPEIeTICHHUIO
MOKAPHOH ONACHOCTH IPOM3BOICTBEHHBIX
00BEKTOB.

OIIK-1.3. CnocoOHOCTh OIpeneNsTh HaJudue M BO3MOXKHOCTDH
MPOSIBJICHUS.  OMACHbIX (HaKTOPOB IMMOXKapa, B TOM  YHCIE
00yCITOBIEHHBIX OCOOCHHOCTSIMH TEXHOJOTHMA W OpTaHH3aIud
MPOM3BOJCTBA Ha OO0BEKTaX pPasM4IHOTO (YHKIIMOHAIHLHOTO
Ha3HAauYeHMs, BKJIIOYas oOINacHble M 0co00 OIlacHele OOBEKTHI,
MPOM3BECTH HE3aBHCUMYIO OLIEHKY PHCKOB B OOJIACTH IMOXKapHOM
0e30IacHOCTH

YMmeer omnpenensaTs HAIMYHE W BO3MOXKHOCTH
NPOSIBIICHHS OTIACHBIX (DAKTOPOB MOXKapa,

YMeer MpoBOAUTH OLIEHKY BIMSHHUS OTAEIBHBIX
CBOWMCTB TOprOYell Harpy3ku Ha JUHAMUKY
OIacHBIX (PaKTOPOB MOXKApa.

OIIK-1.4. BnaneHue HaBbIKAMM OpPraHM3aLUU M IUIAHHUPOBAHUS
moXKapHO-TIpodrTakTHIeckoil paboTel Ha O00BEKTe, KOHTPOJIA
BBITIOJTHEHNUS 3aITAaHUPOBAHHBIX IIPOTHBOTIOKAPHBIX MEPOIPHUITHI
Ha 00BEKTE

Bna,ueeT HaBbIKaMH N3Y4YCHU JUHAMUKHU
pa3BUTHSA  OMAacHBIX  (AKTOpPOB TMOXKapa ¢
TTOMOIIBIO COBPEMEHHBIX TIPOTPaMMHBIX
TPOJYKTOB

OIIK-1.5. CriocobHOCTB OCYIIECTBIIATH (benepaybHbIit
rOCYAapCTBEHHBIH IOKapHBI Haa30p Ha OOBEKTaX 3alIUTHl B
COBpPEMECHHBIX YCIOBHSX

3HaeT OCHOBHBIE TPEOOBAHMSA K OIIPEIeNICHUIO
NI0KapHOH OIIACHOCTH IIPOM3BOICTBEHHBIX
00BEKTOB.

OIIK-1.6. CrocoOHOCTh OpraHW30BaTh CIYXO0y OXpaHbl TpyAa,
OKpy)Xaromiei cpeapl ¥  0E30IaCHOCTH B  YPE3BBIYAWHBIX
CUTYyaIMAX Ha 00BEKTaX IKOHOMHKH

YMeer IpoBOIUTH OLICHKY MOKapHOTO PHCKA C
TIOMOIIBIO COBPEMEHHBIX MTPOIPAMMHBIX
MIPOAYKTOB.

YMeer IpoBOIUTH PacueT HBaKyallnOHHON
COCTAaBJISIIOIEN pacyeTa M0XKapHOTro PUCKA.

OIIK-4.1. 3naHue coBpeMEHHBIX MH(OPMALMOHHBIX TEXHOJOIHMH
U TPOrpaMMHBIX CpPEICTB, B TOM YHCIIE OTCYECTBEHHOTO
IPOU3BOJCTBA  JUIi  peIeHus 3amad  IpodecCHOHAIbHON
JeATENPHOCTH, CBA3aHHOU ¢ obecriedeHneM 0e30IacHbIX YCIOBHH
M OXpaHbl Tpyna, T[OXapHOH  Oe30IacHOCTH,  3alIUTON
OKpYXKaIOILeH cpepl

3HaeT COBpPEMEHHBbIE NPOTPAMMHBIC IPOIYKTHI,
peannu3yoniie MHTErPaIbHYI0 MaTEeMAaTHYECKYIO
MOJIENb NoXKapa.

3HaeT TPUKIAAHBIC NPOTPaMMBI Ha OCHOBE
30HHBIX MOJIeIel TToXkapa
3HaeT NpUKIAJHbIE MPOrpaMMbl Ha OCHOBE

TMIOJIEBBIX MOJEJIeN roxkapa.

OIIK-4.2. VYmeHue BHIOMPAaTh COBPEMEHHBIE H3MEPHUTEIBHYIO U
BBIYHMCITUTENbHYIO TEXHHKY, HWH(OPMAaIlMOHHbIE TEXHOJIOIMU |
MpOTpaMMHBIE CPEACTBA, CpeacTBa OOECIedeHns MOXKapHOU
0e30MmacHOCTH OOBEKTOB U OIOBEIIEHUS JIONEH, B TOM YHCIIE
OTEYECTBEHHOTO TPOM3BOACTBA ISl PEUICHUs THUIOBBIX 3a/1ad
npodeccHOHATBbHOM e TeNbHOCTH

Ymeer BBIOMpAaTh COBPEMEHHBIE IPOTPAMMHBIC

OPOAYKTBI,  pEATU3yOIIHe  HHTETPATbHYIO,
30HHYIO M TIOJIEBYIO MOJIENH TOXKapa.




WHtmkaTophl 10CTHKEHUS KOMITETSHITUN

[Mnannpyemsbie pe3yabTaThl 00y4EeHUS 110

JTUCLUTUTHHE

OIIK-4.3. CriocoOHOCTE  MOJENMPOBATh OpraHW3alMoHHBEIE, | Bnameer HAaBBIKOM MOJEIIUPOBAHUS
TaKTUYECKHe, TEXHOJIIOTHYECKHE, TEXHHYECKHE MpPOLECChl M | PaclpocTpaHeHHi onacHbIX (JaKTOpOB MoXkapa Ha
CHCTEMBI C IIENbI0 ONTUMM3ALUHM CHUCTEMBl OOECIeueHus: | OObeKTe c MIOMOIIIBIO COBPEMEHHBIX
MoXKapHOH  0e30macHOCTH B paMKax  NPO(ecCHOHANbHOW | MPOTPaMMHBIX MPOIYKTOB

JIEATENPHOCTH [UIS PEUICHUS 3amad MOoKapHOH Oe3omacHoOcTH, B

TOM 4YHCIE€ C TPUMEHEHHEM CpPEICTB aBTOMAaTH3UPOBAHHOTO

MIPOEKTHPOBAHHUS

IIpOCKTHO-KOHCTpYKTOpCKHIITHI[HCHTCHBHOCTH

IIK-2.1. 3HaHWe OCHOBHBIX CIOCOOOB MPOTHO3UPOBAHMSA B 30HAX | 3HAET OCHOBHBIC CIIOCOOBI IIPOTHO3HPOBAHUS

pacnojgararomux OMacHbIC Q)aKTOpLI IMOKapoB IIpHU aBapuiax H
TmoxKapax B IIOMCHICHUAX, 3aaHUAX, COOPYKCHUAX, Ha

JAWMHAMUKH pa3BUTHUA OITACHBIX (I)aKTOpOB nozxkapa
B TIOMCHICHHUAX, 3aHUAX, COOPYXKCHHUAX, Ha

TE€XHOJIOTHYECKUX YCTAHOBKAX M OTKPBITOM IPOCTPAHCTBE. TEXHOJOTHMYECKUX YCTAHOBKAX M  OTKPBITOM
IIPOCTPAHCTBE.

[IK-2.2. YMeHne neficTBOBaTh B CIy4ae BOSHUKHOBEHHH ITOKAPOB | YMEET MPOTHO3HPOBATH PA3BUTHE  OMACHBIX
Ha 00BEKTax 3allUThl, IPOTHO3UPOBATh 0OCTAHOBKY M NPUHUMATh | (haKTOPOB MOXKapa

MPaBIIBHBIC PEIICHNS TSI TUKBUAALINN JTaHHOH PO OIIEMBI.

[IK-2.3. BnageHue mpaBUIBHOTO IPUMEHEHUs HOPMATHBHO- | 3HaeT HOPMAaTHBHBIE JOKYMEHTEI,
MPaBOBBIX AaKTOB B O00JAacTH IOXKapHOH OE30IMacHOCTHM B | ONpENENMIOIME  MHOXKapHble  puckH.  Kakwme
MOMEIICHUSX, 3[aHUSAX, COOPYKCHHSX, HA TEXHOJOTWYECKHX | BEIMUYMHBI BXOAAT B (GOPMYNy OIpeleTeHUs
YCTaHOBKAX U OTKPBLITOM IIPOCTPAHCTBE. pacu€rHoOM BEJIMYMHBI UHJUBUAYaIbHOTO

MOXXapHOTO pHCKa. OCHOBHEIC TpG6OBaHI/I$I K
OIPpEACICHUTO no>1<apH0171 OIIaCHOCTH
MPOU3BOJACTBECHHBIX 00BEKTOB.

3. MecTo 1MCHUILIMHBI B CTPYKTYPe OCHOBHOI NP o¢ecCuOHATbHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl

JlucuuiiiHa OTHOCUTCSL K 00s13aTelIbHOM 4YacTH 00pa3oBaTeNbHONM MpOrpamMMbl

CricouaJIuTCTa 110 CIICNAJIbHOCTHU

20.05.01

[ToxapHas ~ 0€30MacHOCTb,

HarnpalieHHOCTh (npo¢uiib) «IlokapHas 6€30MacHOCTb TOCYAapCTBaY.

4. CTpyKTypa M conep:kaHue 1McUUILIUHBI «[IporHo3upoBanue onacHbIX
(¢axropos nmoxapa»

OO6m1as TPyJI0E€MKOCTh TUCITUILIMHBI COCTABIISIET 4 3aueTHbIe enuHuibl 144 gaca.

4.1 PacnipenesieHue TPYA0eMKOCTH AMCUMILVIMHBI 0 BUAaM padoT

no ceMmecTpam u ¢gopmam odydeHust

JI 04HOM popMBbI 00yUeHUsI




TpynoemkocTh

. o
a7 SR SO 3.e. qac. ceMecTpam
A
OO61ast TpyJ0€MKOCTb AUCHUILTUHBI IO Y4eOHOMY TIaHy 4 144 144
KonrakTHas paboTa, B TOM YHCIIC: 56 56
AyIuTOpPHBIE 3aHATHS 54 54
Jlexuuu (JI) 20 20
[TpakTrueckue 3anstus (I13) 34 34
Cemmunapckue 3ansatus (C3)
KoncynbTanum nepen 3x3aMeHOM 2 2
CamocrositesbHasi padora (CP) 52 52
B TOM YHCJIE:
JIK3aMeH 36 36
JJIs1 3204HOI PopMBbI 00yUeHH st
TpynoeMKocTh
o o
Bun yuebHO# paboTh se. e, e

5 6
OOmass TpPyAOEMKOCTh IUCLUIUIMHBI IO 4 144 36 79
y4eOHOMY IUIaHy
KoHnTakTHas paboTa, B TOM 4HUCIIE: 16 2 14
AyIuTOpHBIE 3aHATHS 14 2 12
Jlexuuu (JT) 4 2 2
[TpaxTrueckue 3ansatus (I13) 10 10
KoncyabTanuu nepea 3k3aMeHOM 2 2
CamocrosiTesasHast padora (CPC) 9 34 60
JK3aMeH 9 9




4.2. TeMaTHYeCKHUii IUIaH, CTPYKTYPHUPOBAHHBII 10 TeMaM (pa3aeiam) ¢
YKa3aHMEM OTBEACHHOI0 HA HUX KOJIN4YeCTBA aKaJeMHMYeCKUX YaCOB U BU/I0B
YUeOHBIX 3aHATHH

NJis1 04HOM GopMBbI 00yUeHHUs

n/n

HaumeHnoBanue pa3naeioB U TeM

Bcero uacos

KoauuectBo

YacoB 110 BU1aM

3aHATHH

Jlekuun
IpakTuueckue/
3AHATUA
JlabGopaTopHblie

3aHATUSA

KoncyabTanus

Kontpoasb

CamMocTosATe/IbHAS
paboTta

2

(op}

O

OCHOBHBIE TIIOJIOKEHHSI W IOHSTHSA
MOKAPHBIX PHUCKOB, & TaKXe€ METOJIOB
MPOTrHO3UPOBAHHUS OIMACHBIX (HaKTOPOB
noxkapa (ODII).

N (o1l CemuHapcKue

NES

OCHOBHBIE TIOHATUS U ypaBHEHUS
UHTETPAIbHOU MaTeMaTU4ECKOU
MOJIEJIH [10XKapa B IOMEIICHUH.

16

TIOMEIICHUN U

byHKIIHH,
3aMKHYTOTO

I'az000MeH
TeTIO(PU3UIECKUE
HEO0OXOIUMBIE TUTS
OIMHMCAHMS TI0XKapa.

14

Marematudeckasi IOCTaHOBKA 3aJ1auM O
nmuHamuke O®IIl B HavaabHON cTaauu
oXxapa.

12

[IporuozupoBanrie ODII pu TymeHun
noxkapa C MCIOJIb30BAaHUEM
WHTETPAIIBHOTO0 METO/IA.

12

OcCHOBHBIC MOJIOXKECHUS 30HHOT'O
MOJEIUPOBAaHUS MOXKapoB. UHCIEHHas
peanu3anusi 30HHOH MOJEIH.

16

OCHOBBI muddepeHInaTbHOTO
(moneBoro) Meroja MPOTHO3UPOBAHUS
O®II. Yucnennas peanu3anus noJIeBON
MOJIETIH.

22

10

Koncyabranus

DK3aMeH

36

36

HToro no nucuunjanHe:

144

20| 34

36

52




JJISL 3209HOI (pOpMBI 00y eHUA

KoanuecTBo 4acoB mo
BUJIaM 3aHATHH
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1. |OcHoBHBIC TIONOXKEHUS U TIOHATHS | 36 2 34
MOKapHBIX  PUCKOB, a TaKXKe
METOIOB MPOTHO3UPOBAHUS
omacHeIX  ()aKTOpOB  MOXKapa
(ODI).
Hroro 3a 5 kypce 36 2 34
2. |OcCHOBHbIE TIOHSTHS W ypaBHEHUS 4 10
WHTETPAIBHOM ~ MaTEMaTH4YECKOU
MOJIEIIN TI0’Kapa B TIOMEIICHHUH.
3. |T'az000Mmen IMOMEILEHUHN u 10
TerIopu3nIecKe GyHKUIMH,
HEOOXOIUMbIE JIJIi  3aMKHYTOTO
OIMHMCAHMS TIOXKapA.
4. |MaremaTrdeckas TOCTaHOBKA 10
3anayu o quHamuke O®DII B
HAYaJIbHOM CTaJMU MOXKapa.
5. |IIpornosupoBanue O®II 1pu 10
TYIICHUH nokapa C
HCIOJIb30BAaHUEM HHTETPAILHOTO
METOJIA.
6. |OCHOBHBIC TIOJIOKEHUSI 30HHOTO 10
MOJICTTUPOBAHMS MO’KapOB.
Hucnennass peanusanus 30HHOU
MOJICTIH.
7. |OcHOBBI QG hepeHITnaTEHOTO 2 6 10
(moseBoro) MeToja
MIPOTHO3UPOBAHUS O®II.
Uucnennas peanmsanus IOJIEBOU
MOJICTIH.
Koncyabranus 2 2
JK3aMeH 9 9
HToro 3a 6 kypc 72 2 10 60
Hroro 108 4 10 2 9 92




4.3 Coaep:kaHue TUCHUNIMHBI 1JISI 00y al0MIUXCH |
04HOM (popMBbI 00yUeHH A

Tema 1. OcHOBHBIE MOJIOKEHUSA M MOHATHA MOKAPHBIX PUCKOB, a TaKKe
METOJ0B NPOrHO3UPOBAHUSA ONACHBIX (pakTOpoOB nmoxapa (ODII).

Jlekuusi.  dusmyeckue  BeIMYUHBI,  Xapakrepusytomme ~— ODII B
KOJINUeCTBEHHOM oTHomeHuu. IIpeaensHo nonmyctumsbie 3HadeHus ODIL Ilenn u
3ajaun  ompenesieHus (pacdy€ra) pa3MYHBIX BUJOB TOXKAPHBIX PHUCKOB IS
pa3IMyHbIX O0BEKTOB. MX KpuUTHUECKHE€ HOpMAaTHBHBIE 3HaueHus. OmnpeneneHue
(XapakTepHuCTHKAa) pa3INYHbIX BUJOB MOKAPHBIX PUCKOB. HopMaTuBHBIE TOKYMEHTHI,
ONpENENSIONINEe TMOoXKapHble pucku. Kakue Benu4uHBI BXOIAT B (opmyiry
OMpENeNeHUsT PAcyE€THOW BEJIMYMHBI HWHAWUBHUAYAJIBHOTO IOXAPHOTO  PHUCKA.
OcHoBHbIE TpeOOBaHUsI K OINPEAEICHUIO MOXKAPHOM OMACHOCTH MPOU3BOACTBEHHBIX
OOBEKTOB.

IIpakTnyeckoe 3ansaTue. [loxxapHbIil puCK — Mepa BO3MOXXHOCTU pealli3aluu
MOYXKAPHON OMACHOCTH U €€ MOCEICTBUM JJIs JIFOJEH U MaTepUAIbHBIX [IEHHOCTEH.

CamocrositeqibHass padora. HopMaTuBHO-paBOBOE pPEryJIMpPOBAaHHUE B
00JJaCTH OIIEHKH ITOKAPHOM OMACHOCTH PA3JUYHBIX O00BEKTOB. (OCOOEHHOCTU
ONpeNeNeHUs TMOXKApPHBIX PHUCKOB Ha HETUNOBBIX oObekTax. CoBpeMeHHOe
MOJIOXKEHWE METOAMK MO OIEHKH IOKapHBIX PHUCKOB Ha OOBEKTax pa3IMYHOIO
Ha3HAYCHMUSI.

Pexomenayemas siureparypa:

Ocnosnas [1-2],

HomonautensHas [ 1-3].

Tema 2. OcHOBHbIe TIOHATHS M  YPAaBHEHUS] HHTErpajJbHOM
MaTeMaTH4YeCKOM MOJEJIH M0KAPa B IOMELICHHUH.

Jlekuusi. VIcXOonHBIE MTOJ0KEHNS U OCHOBHBIE ITOHATUSA UHTETPAIILHOTO METOAA
TEPMOJUHAMUYECKOro aHaiau3a mnoxapa. CBoilcTBa ra3000pa3HoOil cpenbl B
MOMEUIEHUM Npu Moxape. VHTerpanbHbld METOJ OIMCAaHUS COCTOSAHUS Ta30BOU
cpenbl TpW TMoXape B MoMmeleHudu. JlpimooOpa3oBaHMe W TapamMerTphl JbIMa,
o0pa3oBaHHOIO TBepAbIMU uacTUaMU. CBS3b MEXAY ONTUYECKOW IJIOTHOCTHIO
IbIMa M JaJIbHOCTBIO BUIUMOCTH. JluddepeHunanbHbie YpaBHEHUS UHTETPaTbHOM
MaTeMaTH4YeCcKOM MOJEIM MOoXKapa, OIMUCHIBAIOLIME WHAMHKY ONACHBIX (PaKTOpOB
noxxkapa. HawanpHble ycnoBus M ycinoBus oaHo3HayHOcTH. Knaccudukauus u
CYLIIHOCTh HMHTETPAJIbHBIX MAaTEMaTH4YECKUX MOZENIeH TMoxapa. Maremarndeckas
IIOCTaHOBKAa 3amadun O mporHosupoBaHn O@PII Ha OCHOBE MOJHOW CHCTEMBI
nuddepeHIuanbHbIX YPaBHEHUN HHTETPaIbHOM MOJIENH MoXapa.

IIpakTnyeckoe 3ansitue. 1. KonuuecTBeHHass OLIEHKA COCTaBIISIOMIMX
MaTepuaJbHOIO0 M SHEPreTUYecKoro OajaHca mokapa B MX jJuHamuke. 2. Pacuer
JUHAMHUKY MaTEpHaIbHOTO M JHEPreTHYecKoro OajlaHca mokapa B MpPOrpaMme Ha
OCHOBE MHTETpAIbHONW MaTeMaTHIeCKOM MoJIesd U 0(hOpMIICHHE OTYETA.



CamoctosiTenbHast padora. CoBpeMEHHBIE MPOrPaMMHBIE  IPOIYKTHI,
peanu3yromue UHTETPaJIbHYIO MaTeMaTUYEeCKYIO MOJIEJb noxapa.
DKCIepUMEHTATIbHbIE METO/IbI ONIPEACIICHNUS TUHAMUKH OMACHBIX (PaKTOPOB MOXKapa.

Pexomenayemas sureparypa:

Ocnognas [1-2],

JonomauTenbHas [1-3].

Tema 3. T'a3000MeH mnoMemeHnii u Temjgopusnueckne (YHKIHU,
Heo0XOoIUMBbIe ISl 3AMKHYTOI0 OITMCAHUS MOXKapa.

Jlekuus. PacnpenerneHue naBiIeHUM MO BBICOTE MOMeENIEHUA. [IIIOCKOCTH
PaBHBIX JaBJICHUM ©W PpeXUMBbl paboThl mpoema. Pacuer pacxomga rasa,
BbIOpackiBaeMoro yepe3 npoembl. Pacuer pacxonga Bo3ayxa, MOCTYHAIOLIEro 4yepes
npoembl. BrnusHue BeTpa Ha razooOMeH. OljeHKa BEJIMYMHBI TEIMJIOBOTO MOTOKAa B
OTrpaXJACHUSA. DMIUPUYECKUE M MOJYSIMIHPUUYECKUE METOJbl pacyera TErJIOBOIO
MOTOKA B OrpaxkaeHusi. MeTopl pacuera CKOPOCTH BBITOPAHUS TOPIOYMX MATEPHUATIOB
Y CKOPOCTH TEIJIOBBIJCIICHHUSI.

IIpakTnyeckoe 3ansitue. 1. OLeHKA BIUSHUS OTAECIBHBIX CBOMCTB TOpOYEH
Harpy3Kd Ha JUHAMHUKY oOMNacHbIX (akTopoB moxkapa. 2. M3yueHuwe mnapameTpoB
€CTECTBEHHOI0 Tra3000MeHa TpH IMOXKape B HUX CBA3M MEXAy COOOH, a Takxke ¢
reOMETPUUECKUMU XapaKTepUCTUKaMU TpoeMoB. 3. PacueT AUHAMUKH MOXKapa C
MIOMOLIPKD TPOrpaMM Ha OCHOBE MHTETPaJbHOM MaTEMAaTUYECKOM MOAEIU U
oopmiieHHE OTUETA.

CamocrostenbHass padora. dopMmynbl i pacyeTra CKOPOCTU ABUKECHUSA
YXOJAIIMX ra30B U MOCTYIAIONIETO BO3/1yXa B Pa3HBIX TOYKAX MPOEeMa. 3aBUCUMOCTH
MAaCCOBBIX PAcXo0/I0B YXOJSIIUX T'a30B U MOCTYMAIOIIEr0 BO3AyXa JUJIA MIPOEMOB MPHU
pa3IMYHBIX PEKUMaX ra3000MeHa OT FTEOMETPUYECKUX XapaKTEPUCTUK 3TOr0 IMpoemMa
U CpeAHEOOBbEMHBIX MapaMeTpPOB COCTOSHUS Ta30BOW Cpelbl B TMOMEIIEHUU
(TUIOTHOCTHU | JaBiieHus1). PaanaiinoHHO - KOHBEKTUBHBIN MpoIlecC TEIIonepeHoca B
ra3o00pa3Hoil cpesie Mpu Moxape B TOMEIECHHUH.

Pexomenayemas aureparypa:

OcHoBHas [1-2],

HomnonautensHas [1-3].

Tema 4. MaremaTnueckass NOCTAaHOBKA 3agauu o AuHamMuke O®II B
HAYaJIbHOW CTAAMHU MOXKapa.

Jleknusa. Krnaccudukaius uHTErpalibHbIX MoJened mokapa. MHrerpanbHas
MareMaTH4ecKasi MOJIeJlb MoXapa JJIisi UCCIIeI0BaHUsl JUHAMUKH OMAaCHBIX (DaKTOPOB
nmokapa M €€ YHCIIeHHas peanu3aunus. VHTerpanpHas MareMaTu4ecKas MOJIEIIb
Ha4yaJIbHOM CTAJUU MOXKAapa U PaCYET KPUTUUECKON MPOJTOJDKUTEIBHOCTH IMOXKapa.

I[IpakTtuueckoe 3ausitme. 1. OrneHka BAIUSHUS  PpabOTBI  CUCTEMBI
MEXaHWYECKOW BEHTHJISIIMU HA PEKUM ra3000MeHa U JUHAMUKY OIMACHBIX (PaKTOPOB
noxapa. 2. M3ydyeHue BIMSHUS TUIA TOPIOYEH HArpy3KH Ha JUHAMHUKY MPOLIECCOB
pa3BUTHUS TOXkKapa B MOMEIICHUH U TEIUIOOTAA4YM K MOBEPXHOCTSIM OTPaKJICHUN. 3.



Pacyer nuHamMuku mnoxkapa € IIOMOIIBK NPOrpaMM Ha OCHOBE HWHTETPATbHOU
MaTeMaTH4eCcKON MOJEIN U 0POpPMIIEHHE OTUETA.

CamocrositeqibHas padora. Teopus noxkapa u npouecc ropenusi. HauanpHbli
JTall Io)Kapa B 3aKpbITOM IIOMELICHWM [0 IIOJHOIO OXBaTa IulameHeMm. Pacuer
BPEMEHU 3BaKyalli¥ U3 TOPSIIETO MOMEIIECHUS.

Pexomenayemas aureparypa:

Ocnognas [1-2],

HomnonautensHas [1-3].

Tema 5. IIporno3upoBanue ODII §npu TymIeHMM mNoXKapa ¢
HCI0JIb30BAHMEM HHTEIPAJIbHOI0 METO/A.

Jlekuus. Pacuer KpUTHYECKUX 3HAUYEHUW CPEAHUX IapaMETPOB COCTOSIHUS
cpenbl B momenieHuu. Pacuer kosdduiinenTa TeniaomnoraomeHus npu onpeaencHuu
KPUTHYECKOW MPOJOJDKUTEIBHOCTA TMOXkapa. PeXnM MNOJHOCTBIO pa3BUBILIETOCS
noXkapa M TeMmIepaTypbl, IpU 3TOM JlO0cTUraeMble. BrIOpOC miaamMeHu W3 TOpsIIEero
nomernieHus. Pacnpocrpanenue mnoxapa u3 nomenieHus. OCOOCHHOCTH pPa3BUTHS
NoXKapa B KUJBIX 3JaHUSAX, OOUIECTBEHHBIX 3/IaHUSX, MPOU3BOACTBEHHBIX H
CKJIQJICKUX TIOMEILIEHHSX, CEJIbCKOX035IMCTBEHHBIX O0BEKTAaX, Ha TPAHCIOPTE.

IIpakTnyeckoe 3ansaTue. 1. M3ydeHue BIUSHUA TUIIA TOPIOYEH HAarpy3Ku Ha
TEMIIEPATYpPHBIN pexuM moxapa. 2. OneHka BIUSHUS pabOThl CUCTEM OOBEMHOTO
MOXKApOTYIIEHUs Ha AMHAMHUKY ONAcHbIX (hakTopoB moxkapa. 3. Pacuer auHamMuku
MoXapa ¢ MOMOUIBIO MPOrPaMM Ha OCHOBE MHTErPAIbHON MATEMAaTUYECKON MOJIEIHN U
oopmiieHHE OTUETA.

CamocrositeqibHass padora. lccienoBanue TeMIEPaTypHOrO pPEXUMa B
BEPXHEH 30HE IOMEIICHUS NpU JOKWIBHOM mnoxape. KccienoBanue IuHaAMHKH
JBW)KEHUsI TpaHULBl 3aJbIMJICHHOM 30HBI NPU JIOKAJbHOM IOKape. Biusnue
pacHoyiOKEHUsI TOproYell Harpy3ku Ha JMHAMHUKY OIMACHBIX (aKTOPOB TMOXKapa U
ra3ooOMeH nomenieHus. OnTUMHU3ANKs OTHE3aUThl CTPOUTEIBHBIX KOHCTPYKIUN C
Y4ETOM ITAPAMETPOB PEAIBHOTrO MOXKAapa.

Pexomenayemas aureparypa:

OcHoBHas [1-2],

HomnonautensHas [ 1-3].

Tema 6. OcHOBHBbIC TNOJ0KEHHS 30HHOIO0 MOAEJTHPOBAHUS I0KAPOB.
YucieHnas peaau3anus 30HHOH MOJeIH.

Jlekuusa. OcoOeHHOCTH pacnpeneneHusl JIOKAIbHBIX [apaMeTpPOB COCTOSIHMS
ra3oBOM Cpelbl BHYTPHU MOMEIIEHUS B HAYAJIBHOW CTAJIUU MOXapa U MPH JIOKAIbHBIX
noxkapax. PasneneHume mnpocTpaHcTBa BHYTPH IOKapa Ha 30HBL Omnpenenenue
ITIOTOKOB MAacCChl M DHEPIrMH U3 KOHBEKTHBHOM KOJIOHKM B IIPUIIOTOJIOYHBIA CIOW Ha
OCHOBE TeOpUu cBOOOHOM TypOyJIeHTHON KOHBEKTHBHOMU CTpPYH.
Huddepennuanbable  ypaBHEHUST MaTE€pHAIbHOrO OajlaHCa Ta30BOM Cpenbl U ee
KOMIIOHEHTOB, 0OajlaHCa ONTHUYECKOrOo KOJMYEeCTBA JbIMA M DJHEPrHUH JUIA
MPUIIOTOJIOYHONW 30HBI TPU OTCYTCTBHHM Ta3000MeHa C BHEIIHEH aTMocgepoi.
Hubdepenmanbable ypaBHEHHsS] [BMIKEHUS HUXKHEH TpaHHUIBI TPUIIOTOJIOYHON
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30Hbl. HauaneHble ycioBus. MaTreMaTndeckas MOCTaHOBKA 3aJa4M MPH Ta3000MEHE
MIPUTOJIOYHOTO CJIOSI C BHEIIHEW Cpenol U M3MEHSIOIIMMCS CO BPEMEHEM OYaroM
noxkapa.

IIpakTuyeckoe 3anaTHe. 1. Maremaruueckas IOCTAaHOBKa 3aJadyd IpH
ra3000MeHe MPUTOJOYHOTO CJIOS C BHEUIHEH cpemol. 2. 30HHas MaTeMaTH4ecKas
MOJIENIb HAYAJIbHOM CTaauM Mokapa B moMmenieHuu. 3. Pacuer mokapHOro pucka c
MTOMOIIBIO MPUKIAIHBIX IPOTPaMM HA OCHOBE 30HHBIX MOJIEJEHN MOXkKapa.

CamoctosiTeibHasi padora. MaremaTuueckass TIOCTAaHOBKA 3a/Jadyd O
JTUHAMUKE OMACHBIX (PAKTOPOB MOKapa B MPUIIOTOJIOYHON 30HE U €€ aHATUTUYECKOE
pELICHUE MNpPU MOCTOSHHBIX 3HAYCHUSX Pa3MEpPOB U TEMJIOBOM MOIIHOCTH oOyara
TOpEHHS. VYCJIOBUS BO3HUKHOBEHHSI B3PBIBOOIACHBIX CMECEH, XapaKTEPUCTHUKHU
O00BEMHOr0 B3phIBAa, MOIIHOCTH B3phIBa (pacueTHblie mapameTpbl). CI0XKHOCTH
YUCJICHHOW peanu3alud IOJHOW 30HHOM MaTeMaTH4YeCKOW MOAEIU. ANTropuTMm
YUCIEHHOro pemeHus 3agaun Ha [[DBM. Ctpykrypa mporpammbl U €€ 3amyck.
JelicTBHs Tpy BOBHUKHOBEHUU OIIMOOK.

Pexomenayemas gureparypa:

Ocnognas [1-2],

JHomnonaurensHas [1-3].

Tema 7. OcHoBbl jaudpdepeHnuajbHoro  (mMoeBOro)  Meroaa
nporuosupoBanus OPIIL. YuciieHHas peaju3anus M0JeBOil MOJEIH.

Jleknusa. CymHocts nuddepeHnuanbHOro MeToaa, ero HHGOpMaTUBHOCTh U
00JJacTh TPAKTHUYECKOT0 HUCMOoJb30BaHUusd. COBPEMEHHOE COCTOSHHE BOIpOCa.
Yucnennas peanuzauus AudpepeHiaibHol MaTeMaTHiecKoi MOJIEIH.

bazoBas cuctema nuddepeHnaibHpIX ypaBHEHUM B YaCTHBIX MPOU3BOIHBIX
JUIsL ONMCaHusl TypOYyJIEHTHOIO HECTALlMOHAPHOIO JABUIKEHUS U IMPOLIECCOB TEILIO- U
MAacCOIlEpeHOCa B MHOIOKOMIIOHEHTHOM Ta30BOM CMECU C Y4YE€TOM XHUMHUYECKUX
peakuuii u  00pa3oBaHUs  JIBIMOBOrO  a’po3oiia. [ypOyieHTHas BA3KOCTb,
TEIUIONPOBOHOCTh U AudPy3us. AnreOpamdeckas Mojaeiab TypoOyineHtHoctu. K-g
MOJieNIb TYpOYJIE€HTHOCTH. [ paHUYHBIE YCIOBUS JJIsl TAPaMETPOB TYpOYJIEHTHOCTH Ha
orpaxacHusx.  MogenupoBaHue  mpoueccoB  ropenus.  OgHocTyneHYaTas
HeoOpaTtumasi OpyTTO-peakius MEXAy TOPIOYMM M OKUCIIUTENeM. J[ByXcTyrneHuaras
peakuus U oOpazoBaHue caxkxu. MaremaTudeckas MoJiesib 00pa30BaHuUs, KOAryJIsIlIuu
U TIepeHoca IbIMOBOro a3po3os. [loriomienue, paccenBanue U ociadJIeHUE CBETA B
a’po3oiie. PaauanuoHHBIM TEMJIONEPEHOC B HENMPO3PAYHOU cpene. Y paBHEHUE
MepeHoca TEMJIOBOI0 U3JTy4YEHHUs, METOMABI PEIICHHS 3aJa4l O MEPEHOCE TEIIOBOrO
U3IIy4EHUs1 — MOTOKOBBIN, NU((Y3MOHHBIN, AUCKPETHBIA U cTatucTHueckuil (MoHTe-
Kapno). I'pannunble 1 HayaJdbHbIE YCIOBHUS HA OTPAXKIAIOMIMX MOBEPXHOCTIX U Ha
MMOBEPXHOCTH TOPIOYEr0. Y CJIOBHUS B CEUEHMSIX MPOEMOB U B MPUJIETAIONICH K HUM
BHeIlIHeW oOnactu mpoctpanctBa. Kiaccudukanus nuddepeHiuaibHbiX Moaenei
moXkapa.

IIpakTuyeckoe 3ansitue. 1. Co3maHue TOMOJOTHU OOBEKTA JJISI OLICHKU
MO>KapHOT0 PUCKa C MOMOIIBIO MPUKJIIAIHBIX MPOrPaMM Ha OCHOBE MOJIEBBIX MOJIEIIEH

11



noxapa. 2. Co3aHue U pacdeT dBaKyal[MOHHON COCTaBIISIONICH pacdyera MoKapHOTro
pHuCKa.

3. uddepennuanpaas (moyeBas) MaTeMaTHYeCKas MOJIENb MoKapa B 3JIaHUH.

4. Pacuer MoKapHOro PUCKa C MOMOIIBIO MPUKJIAJHBIX MPOrpaMM Ha OCHOBE

TMOJIEBBIX MOJIEJIEH MOXKapa.

CamocrtosTenbHass padora: CymHOCTh MeTO/a, e€ro MHPOPMATUBHOCTH H
00JIaCTh TPAKTHYECKOTO HCITOJIB30BaHUA, 0a30BYI0 cHCTeMY auddepeHIInaTbHBIX
YpaBHEHHM B  YACTHBIX MPOU3BOAHBIX  [JJIi  ONHUCAHUS  TYpPOYJIEHTHOIO
HECTAllMOHAPHOT'O JABMIXKEHHUSI U TIPOLIECCOB TEIIO- U MacCOOOMEHa, alre0pandecKkyro
MOJIeJIb TYPOYJIIEHTHOCTH.

Pexomenayemas sureparypa:

OcHoBHas [1-2],

JonomuutenbHas [1-3].

3204HOU (popMBbI 00yUeHHS

Tema 1. OcHOBHBIE MOJIOKEHUS M NMOHATHUA MOKAPHBIX PUCKOB, a TaKXKe
METOJ0B NPOrHO3UPOBAHUA ONACHBIX (pakTOpOB moxkapa (ODII).

Jleknusa.  duznueckue  BeIMUYMHBIL,  xapakrepusyronme ~ O®PII B
KOJINYECTBEHHOM oOTHomeHuu. lIpenensHo nonmyctumsbie 3HaueHus O®IL Ilenn u
3ajaund  ompeneseHus (pacu€ra) pa3iMYHBIX BUJIOB TMOXKAPHBIX PHUCKOB IS
pa3MuHbBIX O0BEKTOB. MX KpuTHUeckHe HOpMaTHUBHBIE 3HaueHusa. OnpenencHue
(XapakTepucTHKa) pa3IMUHbIX BUJOB MOXKapHbIX pUcKOB. HopMaTuBHBIE JOKYMEHTHI,
ONpeNeNsAoNIMe TMoXapHble pucku. Kakue BenuuuHbl BXOIAT B (Qopmyny
ONpENeNCHUs PAcYETHOM BEIMYMHBI WHAWBUAYAJIBHOTO TOXKAPHOIO  PHUCKA.
OcHoBHBIE TpeOOBAaHUSA K OMpPENeNICHUIO MOKAPHOH OMACHOCTH MPOU3BOJCTBEHHBIX
00BEKTOB.

CamocrositesibHass pabdora. HopMaTuBHO-paBOBOE pPEryJIMPOBAHHUE B
00JIaCT OIIEHKH TIOKApHOM OIMAaCHOCTH pa3iIM4YHbIX O0O0BEKTOB. (OcoOEHHOCTH
ONpeNeNeHUsT TMOXKApHBIX PHCKOB HA HETHUNOBBIX o00bekTaXx. CoBpeMeHHOE
MOJIOXKEHWE METOAMK IO OIEHKH IOKapHBIX PHUCKOB Ha OOBEKTaxX pazIMYHOIo
HazHaueHus. [loxkapHBII pUCK — Mepa BO3MOKHOCTH peEaU3alUU  ITOXKAPHON
OMAaCHOCTHU M €€ MOCIEACTBUN IS JTOJAEH U MaTE€PUAIIbHBIX IIEHHOCTEH.

Pexomenayemas aureparypa:

Ocnognas [1-2],

JHonomauTenbHas [1-3].

Tema 2. OcHOBHble TOHSATHS W YPAaBHEHUS  HHTErpajJbHOM
MaTeMaTH4YeCKOil MOJeJIH M0Kapa B OMeIeHNH.

I[pakTnueckoe 3ansaThe. 1. KoimdyecTBeHHass OI€HKAa COCTaBJISIOLIUX
MaTepuaJbHOIO0 M SHEPreTUYecKoro OajaHca mokapa B UX JguHamuke. 2. Pacuer
JUHAMHUKY MaTepUaJbHOTO M SHEPreTHYecKoro OajaHca Mmokapa B MpOrpaMMe Ha
OCHOBE MHTETpAIbHONW MaTeMaTHIeCKOM MoJIesd U 0(hOpMIICHHE OTYETA.
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CamocrosiTeqibHass padora. lVcxoaHble MOJOXKEHUS M OCHOBHBIE MOHSITHUS
MHTETPAIbHOTO  METOJa TEPMOJMHAMHYECKOrO aHaimm3a noxapa. (CBoiicTBa
ra3o00pa3Hoil cpefbl B MOMEIIEHUH TpU Noxkape. HTerpaibHbI METOJ ONUCAHUs
COCTOSTHUSI Ta30BOM Cpenbl NpH MoXape B TMOMelleHuH. JpIMooOpa3oBaHuE U
napameTphl JbiMa, 00pa30BaHHOTO TBEPABIMU YacTUIaMH. CBS3b MEKIY ONTHYCCKON
MJIOTHOCTBHIO JbIMA U TAJIbHOCTHIO BUIMMOCTH.

Juddepernumansable ypaBHEHUS HWHTETPAJbHONM MaTEMaTHUYECKON MOJIeNn
Mo’Kapa, OMNHMCHIBAIONIME JWHAMUKY ONAcHBIX (akTopoB moxapa. HavanbHble
YCJIOBHSI U YCJIOBUS OJHO3HAYHOCTH. Kiaccudukaius ¥ CyHHOCTh HMHTETPajbHBIX
MaTeMaTH4eCKUX MOJeNed mnoxkapa. MareMarndeckas IIOCTaHOBKA 3aladydl O
nporHo3upoBanun  O®II Ha ocHOBe TMOJHOW cHUCTeMBbl JuddepeHIranIbHbIX
YpaBHEHUN UHTErpajJbHON MOJEINIH IOXKapa.

CoBpeMEHHbIE MNPOrpaMMHBIE TPOAYKTHI, PEATU3YIONIME HHTErPAITbHYIO
MaTeMaTHYEeCKyl0 MOJENb MoXapa. OJKCIEPUMEHTAIbHBIE METOJbl OMpPEICIICHHS
JUHAMUKHU ONAcCHbIX (PaKTOPOB MOXkKapa.

Pexomenayemas gureparypa:

Ocnognas [1-2],

JHomnonaurensHas [1-3].

Tema 3. T'azoo0MeH mnomemeHnii W Temaopusznyeckue QGyHKUHWH,
Heo0XoAuMBbIe 1/ 3AMKHYTOI'0 OIIMCAHMS IOKapa.

CamocrositesibHass pabora. PacnpegeneHue JaBiIE€HUM 1O  BBICOTE
nomenieHus. [1I0ockocTh paBHBIX AABICHUM U PEXHUMBI padoThl mpoema. Pacuer
pacxona rasa, BbIOpacelBaeMOro 4yepe3 mnpoembl. Pacder pacxoga Bo3nyxa,
MOCTYTAIOIIEro Yepe3 mpoeMbl. BiusHue Berpa Ha razooOMeH. OleHKa BEIMYUHBI
TEIJIOBOI'O MOTOKAa B OTPaXIEHUS. DMIIMPUUYECKUE U TOJYIMIUPUUECKUE METOJIbI
pacdera TEIUIOBOrO MOTOKA B OrpakIeHMs. MeToabl pacueTra CKOPOCTU BBINOPAaHUS
TrOPIOYMX MATEPHAIIOB W CKOPOCTU TEIUIOBbIAEHEHUA. DopMymnsl s pacyera
CKOPOCTH ABHWKECHUS YXOIAIIMX ra30B M IOCTYIAOMIETO BO3yXa B PAa3HBIX TOUYKAX
poeMa. 3aBUCHMOCTH MAaCCOBBIX pacXoJ0B YXOASAIIMX Ta30B M IOCTYHAOLIETO
BO3lyXa JJIsl IPOEMOB IPU PA3IUYHBIX PEKUMAX ra3000MeHa OT F€OMETPUUYECKHUX
XapaKTepUCTUK ATOTO MPOEeMa U CPEAHEOOBEMHBIX MapaMeTPOB COCTOSIHUS Ta30BOM
cpenbl B TOMENIEHUU (IJIOTHOCTH W JaBi€HUs). PaguallMuOHHO - KOHBEKTHBHBIM
IpoLEece TEMIONEePeHoca B ra3000pa3Hoii cpejie Mpu NoKape B TOMEIICHUH.

Pexomenayemas qureparypa:

OcHognas [1-2],

JonomuutenbHas [1-3].

Tema 4. MaremaTndeckasi IMocTaHoBKa 3amgauu o auHamMuke ODII B
HAYAJbHON CTAAUM MOXKapA.

CamocrosiTeibHass padora. Kitaccudukanus HHTErpaibHBIX MOeEeH
noxkapa. MHrerpanbHas wMareMaTH4YecKas MOJENb IIoXKapa ISl HCCIETOBAHUS
JTUHAMHUKH OMACHBIX ()aKTOPOB IMOXKapa U ee YUCJIeHHas peanu3aius. MHTerpansHas
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MaTeMaTh4yecKas MOJedb HavYalbHOM CTaJAMHM IOKapa M PacyeT KPUTHYECKOM
MPOIOJDKUTEIBHOCTH TI0XKapa.

Teopus moxapa u npouecc ropeHus. HavampHbIi 3Tanm moxkapa B 3aKpBITOM
NOMEIICHNH JO TIIOJHOrO OXBaTa IUIAaMEHeM. PacueT BpeMeHH »JBakyalluu U3
TOPSIIErO TIOMEIICHHMS.

Pexomenayemas aureparypa:

Ocnognas [1-2],

HomnonautensHas [1-3].

Tema 5. IIpornosupoBanme ODPII npu TymeHuu mnoxapa ¢
HCI0JIb30BAHMEM HHTEIPAJIbHOI0 METO/A.

CamocrosiTtesibHass padora. PacueT KpPUTHYECKUX 3HAUYEHUM CpPETHUX
napamMeTpoB  COCTOSHUSL  cpeAbl B mnomemeHuu. Pacder  koddduiimenra
TEIUIONOIJIOMIEHUSI TIPU OINPEAEIICHUN KPUTUYECKOW IMPOJOIKUTEIBHOCTH IOXKapa.
PexxrmM mOJHOCTBIO Pa3BUBILIETOCS MOXKAapa U TEMIIEPATYPHI, IIPH ITOM JTOCTUTAEMBIE.
Bribpoc muiamenn wu3 ropsumiero nomelleHus. PacnpocTpaHeHue moxapa u3
nomenieHus. OCOOEHHOCTH pa3BUTHA IMOXKapa B KUJBIX 3[aHUAX, OOLIECTBEHHBIX
3IaHUSAX, MPOU3BOJACTBEHHBIX WU CKJIAJACKUX IOMEIICHUSX, CEJIbCKOXO35UCTBEHHBIX
o0beKTax, Ha TpaHcnopre. MccienoBanue TeMIepaTypHOro pekuMa B BEpXHEH 30He
IIOMEIIEHUS IIPU JIOKAIBHOM moxape. Mccnenopanue IUHaMUKU ABUKEHUS TPAHULIBI
3abIMJICHHOM 30HBI IIPY JIOKAJIBHOM IIOXKape. BiusHue pacnonokXeHUs roproyeu
Harpy3kd Ha JWHAMHUKY OMAacHBIX (aKTOPOB TOXKapa U Ta3000MEH ITOMEIICHMUS.
Ontumuzanus OrHE3allUuThl CTPOUTENIBHBIX KOHCTPYKIHMM C y4eToM mapaMeTpoB
pealbHOIO MOXapa.

Pexomenayemas sqmreparypa:
Ocnosnas [1-2],
JHonomautenbHas [1-3].

Tema 6. OcHOBHBIE MOJIOKEHUSI 30HHOTO0 MOJEJIHMPOBAHUS IOXKAPOB.
YucjieHHas peaJu3anusi 30HHOI MO/IeJIN.

CamocrositesibHast paGora. (OCOOEHHOCTH pacHpefesieHUs] JTOKaJTbHBIX
napamMeTpoB COCTOSIHUSI Ta30BOM CpeAbl BHYTPHU IMOMELICHUS B HavyalbHOM CTaguu
nokapa 1 Mpu JOKAJIbHBIX MoXkapax. Pa3neneHne nmpocTpaHCTBA BHYTPH IOXKapa Ha
30HbI. OnpeneneHue MOTOKOB MacChl U HEPruM M3 KOHBEKTUBHOW KOJIOHKH B
MIPUIIOTOJIOYHBIN CJIOM Ha OCHOBE TEOPUHM CBOOOTHOW TYpOYJIEHTHONW KOHBEKTHUBHOM
ctpyu. Juddepennnanpubie ypaBHEHUST MaTepUaIbHOIO OajaHca ra3oBOM Cpebl U
€ KOMIIOHEHTOB, OallaHca ONTUYECKOrO KOJMYECTBA JbiMa W HHEPrUM JJIs
MPUIOTOJIOYHOW 30HBI TPU OTCYTCTBHUM Ta3000MeHAa C BHEIIHEH aTtMoc@epoi.
Huddepennuansupie ypaBHEHUs IBVWIKCHHUS HIKHEH TPAHUIBI TPUIOTOJIOYHOM
30Hbl. HauaneHble ycnoBus. MaTreMmaTtndeckas MOCTaHOBKA 3aJa4M MPH Ta3000MEHE
MIPUTOJIOYHOTO CJIOSI C BHEHIHEW CpeloM M M3MEHSIOIIMMCA CO BPEMEHEM OYaroM
noxxkapa. MaremaTudeckass TOCTaHOBKAa 3aJaydl O JUHAMHKE OMAaCHBIX (HaKTOPOB
nokapa B IPHUIIOTOJIOYHON 30HE U €€ aHAJUTUYECKOE PEIICHUE MPHU MOCTOSTHHBIX
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3HAQUEHUAX pa3MEpoB U TEMJIOBOM MOIIHOCTA oOyara TOpPEHUs. YCJIOBHUS
BO3HMKHOBEHHUSI B3PBIBOOMACHBIX CMeECEH, XapaKTEPUCTUKU OOBEMHOIO B3PHIBA,
MOIIIHOCTh B3pbIBa (pacueTHbie mapameTpbl). CI0KHOCTh YHCICHHOM peann3aiuu
MOJTHOM 30HHOM MaTeMaTU4eCKOW MOJENU. AJTOPUTM YUCICHHOTO PEIICHUS 3aa4u
Ha [IDBM. Crpykrypa nmporpaMmbl U ee 3amyck. JlelcTBUS TpU BO3ZHUKHOBEHHH
OILIUOOK.

Pexomenayemas squreparypa:

Ocnognas [1-2],

JononuutenbHas [1-3].

Tema 7. OcHoBbl auddepeHUUAIbHOr0  (MOJEBOro)  MeTOAA
nporHozupoBanusi OPIIL. Uucinennas peanusanus mNoJaeBOH MOAEIH.

Jlekumusa. CymHocts nuddepeHuaibHOro MeToja, ero MHMOpPMaTUBHOCTh U
00JlacTh MPAKTHUYECKOr0 HCHoib30BaHUs. COBpPEMEHHOE COCTOSHHE BOIpPOCa.
Yucnennas peanuzaius AudpepeHnraibHol MaTeMaTHIeCKo MOJISITH.

bazoBas cuctema auddepeHIaIbHbIX YPaBHEHUM B YAaCTHBIX MPOM3BOHBIX
JUISL OTIMCAHMSI TypOYJIEHTHOTO HECTALIMOHAPHOI'O ABMKEHUS U IPOLECCOB TEIIO- U
MaccollepeHOca B MHOTOKOMIIOHEHTHOH TIa30BOMl CMECH C y4Ye€TOM XUMHUYECKHX
peakiuii u  oOpa3oBaHUsS JBIMOBOro  a’po3ona. TypOyjeHTHass  BSI3KOCTb,
TENJIONPOBOHOCT U auddy3us. Anredpanueckas Mopenb TypOyneHTHocTH. K-¢
MOJieNb TYpOyJIeHTHOCTH. [ paHnuHbIe yCIIOBUS IJIs MapaMeTpoB TypOyJIEHTHOCTH Ha
OrpakJIeHusAx. MojenupoBaHue  mpoueccoB  ropeHuss.  OgHocTyneH4aras
HeoOpaTtumasi OpyTTO-peakius MEXAy TOPIOYMM M OKUCIIUTeNeM. J[ByXcTyneHuyaras
peakiusi 1 oOpa3oBaHue caxxu. MaremaTuueckas MoJiesib 00pa30BaHUs, KOATryJIsaLUN
U 1epeHoca IbIMOBOro a’posou. [loriomenue, paccenBanue U ociablieHUE CBETA B
a’po3oiie. PaauanuoHHBIM TENJIONEPEHOC B HENPO3PAYHOU cpene. Y paBHEHUE
NepeHoca TEMJIOBOr0 M3IYyYEHHs, METO/bl PEIICHHS 33Jladyd O MEPEHOCE TEIMIIOBOIO
U3ITyYEHUS — MOTOKOBBIN, MU Py3nOHHBIN, TUCKPETHBIN U crarucTuyeckuii (MoHTe-
Kapno). ['pannuHble 1 HavyalbHBIE YCIOBUS HA OrPAXAAIOLIUX MMOBEPXHOCTSAX U Ha
MOBEPXHOCTH TOPIOYEro. Y CIOBUS B CEUEHUSX MPOEMOB M B NPUIIETAIONIEH K HUM
BHeIIHeW obnactu mpocrpaHcTBa. Kitaccubukamus muddepeHuaibHbIX Mojeei
nokapa.

IIpakTnyeckoe 3ansitue. 1. Co3gaHue TOMOJIOTHU OOBEKTA JJIS OLICHKH
MOKAPHOT'0 PUCKA C MOMOILbBIO IPUKJIAIHBIX TPOrpaMM Ha OCHOBE MOJIEBBIX MOJIEIEN
noxapa. 2. Co3gaHue U pacueT HBAKyallMOHHOM COCTaBJISIONIEH pacdeTa IMOKapHOIo
pucka. 3. JuddepennumansHas (mojeBas) MareMaTH4ecKas MOJENIb IMoXapa B
3nanun.4. Pacyer mokapHoro pucka ¢ MoMOUIbI0 MPUKIAIHBIX IPOrpaMM Ha OCHOBE
TMOJIEBBIX MOJIEIJIEH TTOXkKapa.

CamocrosiTeibHass padora. CymHoOCTh MeToAa, €ro MH()OPMATHUBHOCTH H
00JIaCTh MPAKTHUYECKOI'0 HCIIOJIb30BaHMUsA, 0a30Byl0 cucTeMy Au(GdepeHIInalbHbIX
YpaBHEHHM B  YACTHBIX MPOU3BOAHBIX i1  ONHCaHUA  TYpOYJIEHTHOTO
HECTAI[MOHAPHOTO JIBM)KEHUS U MPOILIECCOB TEIUIO- K MacCOOOMEHa, aJiredpanyecKyro
Mojenb TypOyneHTHOCTH. bazoBas cucrema nuddepeHunanbHbIX YpaBHEHUH B
YaCTHBIX MPOU3BOJHBIX JJI OMUCAHUS TypOYJIEHTHOTO HECTAIIMOHAPHOI'O JIBHXKEHUS

15



U TPOIECCOB TEIIO- U MACCONEPEHOCa B MHOTOKOMITOHEHTHOW Ta30BOM CMecH ¢
Y4€TOM XUMUYECKUX peaKIuid U 00pa30BaHUS THIMOBOTO a’po3oiid. TypOyneHTHas
BA3KOCThb,  TEIUIONPOBOAHOCT, U auddysua.  AnreOpamdeckas  MOJCHb
TypOynentHoctu. K-¢ Moaens TypOyneHTHOCTU. ['paHuuHble yCnoBUSA IS
napamMeTpoB TypOYJIEHTHOCTM Ha OrpaxiaeHusx. MojenupoBaHue MPOLECCOB
ropeansi. OnHOcCTyneHYaras HeoOpaTtumasi OpyTTO-peakids MEXIYy TOPIYMM U
okuciautTeneMm. JIByxcTymeHuaTas peakius U oOpa3oBaHuEe caxu. MaremaTudeckas
MOJieSIb 00pa30oBaHus, KOAryJsiquu U NepeHoca AbIMOBOro ajposofs. Ilornomenue,
pacceMBaHue M ocialbJIeHHEe CBeTa B a’po3oje. PanuanuoHHBIA TEIUIONEPEHOC B
HEMpo3pauHoil cpeae. YpaBHEHHE TMEpeHoca TEIJIOBOTO H3IYYEHHUS, METObI
pEIIeHMs 3a/1auu O TIEPEHOCE TEIIOBOTO U3IIYYEHUS! — MOTOKOBBIN, U] y3MOHHBIH,
JTUCKpeTHBIN U cTatucTrueckuii (MonTe-Kapio). I'pannuHble 1 Ha4aJIbHBIEC YCIOBHUSA
Ha OTPAKIAIOIIMX MOBEPXHOCTIX U HA MMOBEPXHOCTH FOPIOYEro. Y CIOBUS B CEUEHUSAX
NpoeMOB M B TpWIeramoned K HUM BHEIIHEH 00JacTh MPOCTPAHCTBA.
Knaccudukarus nudpepeHumranbHbIX MOJICJICH moXxapa.

Pexomennyemas ureparypa:

OcHoBHas [1-2],

JononuutenbHas [1-3].

5. MCTOI[I/I‘ICCKI/IE PEKOMEHIALMHA MO OPTraHU3aANUUA U3YICHHUSA TUCIHMUIIJIUHDBI

[Ipun peanuzanuu mporpaMMbl AUCIUIIINHBI KCIOJB3YIOTCA JIEKIIMOHHBIE U
MPaAKTUYECKUE 3aHATUS

OOmMMU 1ETIMHU 3aHATUM SBISIOTCS:

— o0o01IeHne, cucremMaTusanus, YriayOJieHue, 3aKpernjeHue TeOpPeTHUYECKUX
3HaHUH TI0 KOHKPETHBIM TeMaM JAUCITUTLINHEI;

— dbopMupoBaHUE YMEHUH TPUMEHSATH TIOJYYCHHBIE 3HAHUS Ha TMPAKTHUKE,
peanu3anus €JUHCTBA UHTEIUIEKTYAIbHON U IPAKTUYECKON NEATENbHOCTH;

— BbIPa0OTKA MPU PEHICHUH TMOCTABICHHBIX 3a/1a4 MPo(ecCHOHaNbHO 3HAYMMBIX
KauecTB:  CaMOCTOSITEJIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOM
WHUIIUATUBBI.

[enssMu JIEKIIUN ABISIIOTCSL:

- JaTh  CHUCTEMAaTU3UPOBAHHBIE HAYYHbIE 3HAHUS 1O  JUCLUIIMHE,
aKLIEHTUPOBaB BHUMAaHUE Ha HaM0OJIee CI0KHBIX BOIIPOCAX;

- CTUMYJIUPOBATh aKTUBHYIO MTO3HABATEILHYIO JACSTEIBHOCTh 00yYarOImnXCs,
CoCcOOCTBOBATH (HOPMHUPOBAHUIO HX TBOPUECKOTO MBIIIICHHS.

B xome mnpaktuueckux 3aHATUN oOecneurBaeTcsi MPOLECC aKTHUBHOTO
B3aUMOZEICTBHS 00y4YalOUIUXCsl C MPENoaBaTesieM; MPUuoOPETAIOTCS MPAKTUUYECKUE
HaBbIKM M yMmeHus. llenb MpakTUYeCKUX U CEMHHApPCKUX 3aHATUN: YriayOuTh U
3aKpenuTh 3HAHUS, MOJIyYE€HHbIE Ha JIEKI[UU, (OpMHUpPOBAHHE HABBIKOB PabOTHI C
uHopmManMel W MCIOJIB30BAHUS 3HAHWM [T PEIICHHS MPAKTUYECKUX 3aj/1ad,
BBIITOJIHEHUE TECTOBBIX 33JaHHUI 110 TPOBEPKE MOJYUEHHBIX 3HAHUNA U YMEHUU.

CamocrosaTenbHass pabora oOydarolMXcs HampaBieHa Ha YriyOlieHue u
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3aKpeIyieHue 3HAHWM, MOJYYEHHBIX Ha JIEKIHUSAX M JIPYTUX 3aHATUAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO AKTHMBHOIO MPUOOPETEHUS HOBBIX, JOMNOJHUTEIbHBIX
3HaHUMU, IOATOTOBKY K IIPEACTOSAIIUM 3aHATUSAM.

6. OueHoYHbIe MaTepHAJbI MO JUCHUILIHHE

Tekymmii KOHTPOJIb ycIIeBaeMOCTH 00eCIIeunBaeT OLIEHUBAHUE X0a OCBOCHHUS
JVCUUIUINHBL, TIPOBOAUTCS B COOTBETCTBUH C COJCPKAHUEM JUCIHILINHEI 110 BHIaM
3aHATHUNA B popMe Ompoca/qoKIa10B/peieHus 3a1a4/ TeCTUPOBAHMSL.

[IpomexxyTouHast aTTecTanusi 0OecleunBaeT OIEHHBAaHUE MPOMEXKYTOUHBIX U
OKOHYATEJILHBIX PEe3yJbTAaTOB OOy4YeHHS IO TUCHUIUIMHE, TPOBOAHUTCA B (opme
’K3aMEHa.

6.1. IlpuMepHbIE OLIEHOYHbIE MATEPHUAJIBI:

6.1.1. Texymero KOHTpoJIs
Tunosbie BONPOCHI AJIs1 ONpoca:

1. Kakossl nenu nporuosupoBanus ODII?

2. Jlaiite onpenenenue noxapy u OOII;

3. OxapakTepusyiTe MoKapHbIN (PaKTOp - MJIaMs U UCKPHI,

4. Oxapakrepu3yTe mOXapHbId (QakTop - TOBBIIIEHHAs TeMIepaTypa
OKPY’KAIOIIEH CPEbI;

5. OxapakrepusyiiTe MoXapHbIil (aKTOp - TOKCUYHOCTHh MPOAYKTOB TOPEHHUS U
TEPMHUUYECKOTO PA3JI0KEHUS;

6. OxapakrepusyiTe OKapHBIN GaKTOp — IbIM;

7. Ilepeuncnute npenenbHo ponyctumbie ODII;

8. Ha kakue kiacchl Aenarcst MaTeMaTH4eCKUE MOJIEIH 110XKapa;

9. Ilepeuncante OCHOBHBIE ONAacHbIE (PAKTOPHI OXKAPA;

10.B kakux HOPMATHBHBIX JTOKyMEHTax perjaMeHTupyrTcs ODII;

11.Kakue maTeMaTHYeCKHE METOAbI TO3BOJISIOT OlleHUTh ODII.

12.Kakue puzndeckue sBiaeHUS BIUSIOT Ha paCpOCTpaHEHHUE Mmokapa?

13.Tlepeunciute GakToOphl, BIUAIONIME HA CKOPOCTh PACIpPOCTPAHEHUS TJIaMEHU
[0 TOPIOYUM MaTepUaliaMm;

14.Oxapakrepu3syiiTe moxxapHblid (GakTop - Iaamsi U UCKPHI;

15.0Oxapakrepu3yiiTe moxapHblii (akTop - TOBBIIIEHHAs TeMmIeparypa
OKPYXaIOIIEH CPeabI;

16.Oxapakrepu3yiiTe moxxapHblii (HakTop - TOKCUYHOCTh MPOJYKTOB TOPEHUS U
TEPMUYECKOTO Pa3I0KEHHUS;

17.0xapaktepu3yiiTe noxxapHblid PaKTop — AbIM.

18.B dyem 3akitouaercss OCHOBHAsl CIIOKHOCTb HCCJIEIOBAHUS TIOXapa Kak
bu3nuecKoro sBICHU?

19.TlosicHuTE CYIITHOCTH METO/A aHAJIM3a CIOKHBIX ITPOIECCOB;

20. Kakue cBoiictBa roproueir Harpy3ku (I'H) m kakum oOpazoM BIHSIOT Ha
JTUHAMUKY TI0’Kapa U €ro OMmacHbIX GpakTopoB?
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21.1ToueMy HEBO3MOXXHO TOAPOOHO W3y4uTh BiusHue cBoiictB ['H Ha
IpOTEKaHHE MOXKapa TOIHKO Ha OCHOBAHUHU (PU3MUYECKUX IKCTIEPUMEHTOB?

22.0OxapakTepu3yiTe noxapHbiid GakTop — miams.

23.Ha kakue 3TaIibl IeJMTCS ToXKapa B 3aKPHITOM MTOMEIICHUH ?

Tunosbie TeMbl IS 10KJIAA0B:

1. ®usmyeckue BeauYuHBI, Xapakrepuszytomue ODII B KoIMUYECTBEHHOM
orHoweHuu. [IpenensHo nonycrumele 3HaueHns OPIL

2. lenmu u 3agaum ompeneneHust (pacu€ra) pazIUYHBIX BHUJIOB MOMXKAPHBIX
PHUCKOB JIJIs1 pa3INYHbIX 00BEKTOB. X KpUTHUECKNE HOPMATUBHbBIC 3HAUECHUSI.

3. Omnpenenenue (XapakTepucTUKa) pa3InyHbIX BUOB MMOXKAPHBIX PUCKOB.

4. Yacrora BO3HMKHOBEHHUS TNIOKapa B 3JaHUM U KakuM o00pa3oM OHa
OIpeeNsAeTCs.

5. BepositHOoCTh 3(pdekTuBHOrO cpabarbiBaHUSI aBTOMAaTHYECKUX YCTaHOBOK
MOXKAPOTYIICHUS B 37aHUU.

6. BeposTHOCTb MHpPHUCYTCTBUS JIIOJIEM B 3MaHUM M KakuM o00pa3oM OHa
OIIPENEIACTCS.

7. BeposATHOCTh 3BaKkyallMu JIIOAEH MpU MOXKape W KakuM o0pa3oM OHa
OIIPENETACTCS.

8. BepositHOCTh 3(hPeKTUBHON pabOThl CUCTEMBI MPOTUBOIOKAPHOU 3aILUTHI,
HaIpaBJIEHHOW Ha obecrnieueHrne 0e30macHoM IBaKyaluu Jrojei npu noxape. Kakum
00pa3oM OHa PaCCUMTHIBACTCA U KaKMe COCTABIISIONINE BXOJSAT B PACUET.

9. XapakTepucTuka W CyTh pa3IMYHBIX MaTEMAaTHUYECKUX MOJICJICH,
PUMEHAEMBIX IpHU pacuére (mporao3upoBannu) ODII.

10. OcHoOBHBIE TMOHSATHSA, NpPUMEHsiEMble Mpu TporHozupoBaHun O®II u
OIpe/IeTICHUH MOXKAPHBIX PUCKOB U UX OIpEJIeTICHHUE.

11. Bpems OnokupoBku mnyteit sBakyamuun O®Il — ocHoBHOW BoImpoc,
paccMarpuBaeMblil B MPEAMETE JJIA TPAXKAAHCKUX 3IaHUM.

12. Oco0eHHOCTH OMpeAesICHUs] MOKAPHBIX PUCKOB JJIsi MPOU3BOJACTBEHHBIX
00BEKTOB.

13.YacToTa peanu3anuu MOXKapOOMACHBIX CHUTYallMd U KaKuM oOpa3oM OHa
OIPENETSAETCS.

14. TloctpoeHue moseld omnacHbIX (AKTOPOB TOXKapa I Pa3IMYHBIX
CLEHAPHEB €r0 Pa3BUTHS NIPU BO3AeUCTBUU pa3imnuHbix ODIIL

15. BO3MOXHOCTh BOSHUKHOBEHUS aBAPUMHBIX CUTYyallUl U UX IIEPEUCHb.

16. TlocTpoeHre JOTHYECKOrO JiepeBa COOBITUH (JTOTHYECKOM CXEMBI)
CILIEHApUEB BO3HUKHOBEHUS U PA3BUTHS MI0KAPOOMACHON CUTYaLlUH.

17. Ouenka mnocnencrBuii BozaencTBusg O®II Ha mrogel Mg pa3IMYHBIX
CLIEHApUEB Pa3BUTHS MOKapa.

18. AnHamu3 HaaM4Ms CcUCTeM oOOecnedyeHus IOXKApHOU O0e30MacHOCTH
IIPOU3BOJICTBEHHBIX OOBEKTOB U KAKUM 00pa30M OH OCYILECTBIISIETCS.

19 Omnpenenenue pacd€THOTO CICHApHs HA MPOU3BOJICTBEHHOM OOBEKTE U
KOJIMYECTBA FOPIOYMX BEIIECTB, BBIIEAIINX B OKPYKaIOLIEe MPOCTPAHCTBO.
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20. IlepedueHbp BOMPOCOB, BXOASIIMX B MeTOAUKY oueHku O®II Ha
MIPOU3BOJICTBEHHBIX 00BEKTAX MPHU OMPENCIICHUH MOKapHOI'0 PUCKA.

TunoBble 3a1a4u:

1. IIpoBecTn pacueTr TMHAMUKH OMACHBIX (PaKTOPOB IMOXKapa MO KOHKPETHOMY
BapUaHTY MWCXOJHBIX JHaHHBIX. [locTpouTh rpaduku uU3MEHEHUS BO BpPEMEHU
COCTaBJISIIOIIMX MAaTEepUAILHOTO M JHEpreThdeckoro OajaHca IMoXKapa, a TaKke
rpadMKu U3MEHEHUSI MAacChl U BHYTPEHHEHW YHEPruu ra3a B MOMEIICHUH.

JlanHbie 1714 pacuera

[TapameTp Howmep Bapuanra pacuera

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

ITomenienue, M

JUTAHA 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. | 2.6 4 8 2,6 4 8 2,6 4 8
IIpoem 1, m:

Huxuuii cpes 0 mns Bcex BapUAHTOB pacuera

BepxHnii cpe3 0,05 m1s Bcex BapraHTOB pacyera

HIUpUHA 0,8 ;i1 BCex BapuaHTOB pacueTa

[Ipoem 2, m:

Hwxnnit cpes 08 08|04 |08|08]|04|08|08|04/|08]|08]| 04

Bepxnuii cpes 2323|6023 |23[60|23|23|60]|23|23| 60

Iupuna 12 [ 2436|1224 36|12 )24 ]36]|12]24 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
I'oprouas Harpyska: JPEBECHHA KEPOCHH JIEH MACIJIO TII-22
IUIMHA, M 5 10 10 | 0,5 1 4 5 10 10 0,5 1 4
IUPUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Mmacca, KT 1000 3000|3000 20 | 80 |1300| 500 |1500[1500| 20 | 80 1300

2. IlpoBecTy C NMOMOLIBI0 MHTETPAIBHON MOAEIM MOJIECIUPOBAHUE MOXKapa B
IIOMEIICHUSAX ¢ OJHUM IPOEMOM, IBYMs IIPOEMAaMH U C IIEPEMEHHON MPOEMHOCTBIO.
[TocTpouts rpaduku U3MEHEHHS] BO BPEMEHH MapamMeTpoB Ia3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBaTh pacu€THYO MOJElbh MOXKapa B
KBapTupe (IJIaHBl KBAapTUP MPWIArarTcs K 33JaHUI0 Ha MPAKTHUYECKOE 3aHSTHE).
PacuétHas Monenbp COCTOMT U3 KBapTUpPbl (B COOTBETCTBHM C BapHaHTOM),
KOPUA0pPOM JUIMHOM 15 U mmpuHoit 3 MeTpa U BecTUOIOJISI pa3MepoM 5 Ha 5 METpOB
(B KOTOpPOM HaXOJIUTCSI OKHO U JBEPh — CBsI3b ¢ aTMocdepoit). ['panuiibl pacuéTHOrO
JIOMEHAa OJIHO3HAYHO OIPEeNSIOTCS pacyéTHo ceTkor (ceTtkamu). IloxapHas
Harpy3ka — TpsSIMOYTOJbHUK (MCIOJB30BaTh TOJBKO peakuuu Oe3 XJopa).
CdopMupoBaTh TP TPYIIHI «JIATYUKOBY» U «ILIOCKOCTU». [lepBas rpyrina 1aT4ukoB
— Yy BBIXOJA M3 KBAapTUpBL. BTopas — nocepeaune kopuaopa. TpeTbss — y BbIXOAa U3
BECTUOOJISI.

4. B nporpamme Fenix2+ mo pacyeTHON MOjAENH MoXKapa B KBapTUPE MPOBECTH
MOJICIUPOBAHNE AUHAMUKHU OMACHBIX (PAKTOPOB MOXKapa.
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5. Co3manme  CIeHApuUeB DHBaKyallud B  IOMCHICHUSIX  Pa3JIMYHON
(GYHKIMOHAIBHOM OMAaCHOCTH M MOCJEIYIOIIET0 pacyeTa BpeMEHH dBaKyalllu JIIOJIEH.
Co3nath JIOKAIIMU-BBIX0/Ia COTJIACHO MHCTPYKIIMU MO HCHOJIb30BAHUIO MPOTPAMMBI.
[IpoBecTu paccTaHOBKY JIFOAEH IO CLIEHE U 33JJaHUE CLIEHapUEB MOBEAEHUS COTJIACHO
WHCTPYKIIUM TI0O WCIOJIb30BAHHMIO IMPOTPAMMBI M B COOTBETCTBUU C HCXOJHBIMH
nanHbIMU. [IpoBecTu pacueT BpeMeHH 3Bakyaluu mtojeil. CBegeHus 0 HE00X0 1M MOM
pacduere KapThl NyTed »5BaKkyallud W TOPSAKY 3alycka pacyeTa OTpPaXeHbl B
MHCTPYKLUUU IO MCHOJIb30BAHUIO TIporpaMMbl. [lonydeHHbIe pe3ynbTaThl 3aHECTH B
Ta0JIUIly U MOCTPOUTH rpauKu MPOLEHTHOTO COOTHOIIEHUS BBIMICANINX JIIOACH KO
BPEMEHH.

TunosBble 3a1aHNs 1)l TECTUPOBAHMS:
1. CornacHo TEXHHYECKOMY pErjaMeHTy O TpeOOBaHUAX IOXKapHOU
0€30MacHOCTH, ONTACHBIMU (PaKTOpamMu moxapa siBJISI0TCS

1. TennoBoil MOTOK

2. IOBBIILIEHHA KOHUEHTpAIUsl TOKCHYHBIX MPOAYKTOB TOPEHHUS U

TEPMHUYECKOT0 PA3I0KEHUSA
3. MaHWKa MpH dBaKyaluu
2. K conyTCcTBYIOMMM MPOSIBICHUSM ONACHBIX (PAKTOPOB MOKapa, OTHOCATCS:
1. [InamMs 1 UCKpBI
2. OCKOJIKM, YaCTH pa3pylIMBIIMXCA annaparoB, arperaroB, YCTaHOBOK,
KOHCTPYKLHN
3. [TonmxeHHast KOHIEHTpAIUs KUCIOpoa
4. TloHnkeHHasi KOHLEHTPAlMU KUCI0poa
3. Iloxap, peryiupyeMblii TOprOYEil Harpy3Koi 3To

1. korga Kuciaopoja B MOMEMIEHUM OYEHb MAJI0O U CKOPOCTh BBITOPAHUS
OIpeEIISIETCSl CKOPOCTBIO MPUTOKA BO3/1yXa U3BHE,

2. KOrja KHCIOpOJa B TMOMEIIEHUH JOCTATOYHO M CKOPOCTh BBITOpPaHUS
OIIpPENENAETCS CKOPOCThIO ra3u(pMKaluy TONJINBA,

3. Korjia KUCJIOpoJa B MOMEIIEHUH JOCTaTOYHO U CKOPOCTb BBITOpPAHUS
OIpeAeIIsIeTCs] CKOPOCThIO MMPUTOKA BO3/lyXa U3BHE,

4. xorma KHCIOpoJa B MOMEUIEHUH OYE€Hb Majo U CKOPOCTb BBITOPAaHUS
OIPENENAETCS CKOPOCTHIO ra3u(pMKaluy TONINBA,

4. Ilocne Toro, Kaxk JOKaJIM30BaHHOE BOCIJIAMEHEHHUE MEPENIO B yCTONYMBOE
TOPEHHE, AATbHEUIINI MPOLECC MOXKET MOMTH MO OJHOMY U3 TPEX HANIPABJICHUM:

1. 3aropeBmmiicsi IpeaMeT CropuT MOJHOCTBIO, U MOXKAp MPEKPATUTCS, HE
pacIpOCTPaHUBIIMCH HA JIPYrue W3JeNUs U3 TOPIYero Marepualia, 3T0 UMeeT
MECTO, B YACTHOCTH, NPU YCIOBUHU, €CJIM NEPBBIA 3aropeBIUHUKCS IMpPEeAMET
HaXOAMUTCS B U30JIMPOBAHHOM IOJIOKEHUN

2.[lpu HegocTaTOYHOW BEHTUJISIMU TOXAP MOXET aBTOMATHYECKU
IPEKPATUTHCSI, WM TOpeHHe OYyJeT MPOUCXOIUTh C TAaKOW Majod CKOPOCTHIO,
KOTOpasi AMKTYETCS JOCTYITHOCTBIO KACIOpOa
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3.Ilpu 10CTAaTOYHOM KOJIMYECTBE TOPIOYEro Marepuaja W TPUTOKa
CBEXKEr0 BO3JyXa IOXap MOXKET BBIPACTH JO pa3MepoB IOJHOIO OXBaTta
IJIaMeHeM BCell KOMHAThI, KOTJla TOPAT BCE BO3TOpPaeMbIe TOBEPXHOCTH
5. CroxacTuuecKue MEeTObl MOAEIMPOBAHUS - 3TO METOJIbI C MCIIOIh30BaHUEM
1. uHTErpaNbHBIX YPaBHCHHM,
2. nudepeHnuanbHbIX ypaBHEHUH,
3. TEOpUH BEPOSITHOCTH,
4. Teopuu SKCIIEPUMEHTA,
6. Kakas moxmenb wucmonb3yeTcss Uit MOMENIEHUN, B KOTOPBIX OJIMH W3
r€OMETPHUUYECKUX pa3MepoB ropasio 0oblie (MEHBIIE) OCTAIbHBIX
1. UnTerpanbpHas
2. 30HHAas
3. [loneBas
7. TennoBOW MOTOK, OTHECEHHBIM K €IUHUIIE U30TECPMUUYECKON MOBEPXHOCTH,
Ha3bIBACTCS
1. IIOTHOCTHIO TEIJIOBOT'O MOTOKA
2. yIEeTbHBIM TETLIOBBIM TTOTOKOM
3. TEeIIOBOM HArpy3KOM
8. Jlia HacTymjeHus TOJHOTO OXBaTa IUIaMEHEM TIOMEIIEHUs TpedyeTcs
TEIJIOBOM MOTOK UHTEHCUBHOCTBIO MIPUMEPHO
1. 10 kB1/M2 B 00BEME TOMEIIEHUS
2. 20 xB1/M2 Ha ypoBHe moJia
3. 40 kB1/M2 Ha ypoBHe moJia
4. 30 kB1/M2 B 00beMe TOMEIICHUS
9. dns pacuera ODII croxacTHUECKUMHU METOAAMU ITPUMEHSIIOT:
1. ypaBaenue Knamneiipona,
2. ypaBHenue CTokca,
3. ypaBHenue bepuymiu,
4. xoHeuHsIe e MapkoBa,
5. ypaBuenue ®ypre-Kupxroda
10. [ToneBbie Mmoenu 6a3uPyIOTCS HA UCIIOIL30BAHUU
. CTOXaCTUYECKHUX METOJIOB,
. b epeHITuaIbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX,
. JUTSl TpUOJIM3UTENBHBIX PACYETOB MOXKapa,
. B TIOJIEBBIX YCIIOBHSIX,
. UHTETPAJIbHBIX YPABHEHUM B YACTHBIX MPOU3BOJAHBIX

abrowdNPEF

6.1.2. IIpoMeKyTOUHOM aTTECTALUMN

IIpuMepHBbIi NepeYyeHb BONPOCOB, BHIHOCUMBIX HA IK3aMeH

1. Omnacubie  Qakropel noxapa (O®DII). ®dusuyeckue  BETUUUHBI,
xapakrepusyronmecs O®II B KOIMYECTBEHHOM OTHOLIEHHM M HX NPEACIbHO
JOMYCTUMBbIE 3HAYEHUS.
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2. llonarue m BUABI MOXKAPHBIX PUCKOB, UX MPUMEHEHUE U KOJIMYCCTBEHHOE
HOPMHUPOBAHUE.

3. OcHOBHBIE pPACU€THBIC BEIMYMHBI JI1 OINpEeeICHUS HHIANBUIYATbHOTO
MO’KApHOI'0 PUCKA IPaXIAHCKUX 31aHUH. VX XapaKTepUCTUKH.

4. Kakum oOpa3oM omnpeaensieTcs BEpPOATHOCTh 3BaKyallUd W3 3[1aHUs IpU
pacyé€re MHAMBHUIYAJTBbHOIO IMOXAPHOTO pUCKA. B 4éMm 3akirodaercs onpeaeiieHue
BpeMeHHU OJOKUPOBKH MyTel sBakyaruu ODIIL.

5. B kakux ciyyasx OCyILIECTBISIETCS ONpPEAECICHUE MOMXKAPHBIX PUCKOB JJIA
MPOU3BOJICTBEHHBIX 00OBEKTOB U KAKUX BHUJIOB MOKAPHBIX PUCKOB.

6. OOumue TpeboBaHUs K pacuéTaM MOKApHOTO PUCKA HA MPOU3BOJICTBEHHBIX
00BEKTaxX U UX OCOOEHHOCTH.

7. Bo3moxHocTh mosiBieHuss kakux O®Il yuuThiBaeTCS Npu MOCTPOCHUU
MOJIeH OMacHBIX (DAKTOPOB MOKAPpA JJIsl Pa3JIMYHBIX CIIEHAPUEB PAa3BUTHUS MOXKAPA.

8. IlepeueHp mTpoOIlECCOB, WMEIOMUX BO3MOXXHOCTh BO3HUKHYTh IIpHU
peanu3aluy MOXKApOOMACHBIX CHUTyallud W TMOXapoB WM SBIAIOLIMECS WX
MOCJICICTBUSIMM, TIPH  ONPEICICHUU TMOXKAPHBIX PHCKOB IPOU3BOJCTBEHHBIX
O00BEKTOB.

9. B 4ém HEoOXOaUMOCTh TOCTPOEHUS JOTHYECKOTO JIepeBa COOBITUN IS
CIlcHapusi BO3HUKHOBEHUS M Pa3BUTUS II0XKAPOOMACHOM cuTyaruu (Tmoxkapa).
[IpuHUIMT TTOCTPOEHUS.

10. KakuM 00pa3oM OCYIIECTBISIETCS pacueT 3HAYeHUH HWHIUMBUAYaJIbHBIX
MO’KAPHBIX PUCKOB B 3JJaHUSIX U Ha TEPPUTOPHUH MTPOU3BOJCTBEHHOTO OOBEKTA.

11. Kakum 00pa3oM OCYIIECTBISIETCS pacueT 3HA4YeHHH COLMaIbHOTO
MOXKApPHOT'O PUCKA Ui 3JIaHUM TpakJAaHCKOTO HAa3HAYEHHUS, HAXOMSIIUXCS BOJIMU3U
0o0BeKTa.

12. Kakum o00pa3zom omnpeaeisieTcss pacy€THBIM CIGHApUid M KOJIMYECTBa
rOPIOYMX  BEIECTB, IOCTYMAIOUIUX B  OKpYXKawollee MPOCTPAHCTBO  MpPH
BO3HMKHOBEHUU MOXKapOOMACHON CUTYallUU Ha MTPOU3BOJACTBEHHOM OOBEKTE.

13. MeTonpl MaTeMaTHYecKoro MojenupoBanus gauHamMuku O®IIl, wux
O0COOEHHOCTHU U 00JIACTH MPAKTUYECKOTO UCIIOIh30BaHUSI.

14. Kakum 00pa3oMm ompeaenseTcss BEpOSITHOCTh 3BaKyallMd U3 3JaHUS TPU
pacu€re MHAMBUIYaJIbHOTO MOXApPHOTro pUcKa. B uéM 3akirouaercs ompenesieHHe
BpeMeHH OJIOKMpPOBKH nyTel 3Bakyarn ODIL

15. VnTerpanbHblii METOJ] ONTMCAHUS COCTOSIHUSI TA30BOM Cpebl IPU MOXKape B
nomenieHnu. CpenHeoObeMHasi IJIOTHOCTh Ta30BOM Cpelbl U CPeIHEOOBbEMHBIE
napuuagbHble IJIOTHOCTH €€ KOMITOHEHTOB.

16. CpenneoObeMHass BHYTPEHHSISI SHEpPruss U cpeAHeoObEMHOE JIaBJICHUE
ra30BOM CpeAbl B IOMEIICHUH.

17. CpennemaccoBasi u cpegHe0ObeMHAsl TEMIIEPATYPhl CPEIbl B TOMEILICHHUH.

18. Meroauka onpeneaeHusi CpeAHEOOBEMHOTO IaBICHUS, CPETHEMACCOBOMN U
CpelHeOOBEMHON TeMIepaTyp Ha OCHOBE MHCTPYMEHTAIbHBIX H3MEPESHUIM.

19. UnTerpanbHOe ypaBHEHHE COCTOSIHUSI TA30BOM Cpe/bl B TOMEILICHHH.

20. JIsiMooOpa3oBaHMe H TapaMeTpbl JAbIMa, OOPa30BAHHOTO TBEPABIMH
gacturaMu. Koarynsius u ceiuMeHTaIys 9acTuIl JbIMa.
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21. OnTtuueckoe KOJMYECTBO JIbIMa M CpeAHE00ObEeMHAs ONTUYECKasi TUIOTHOCTh
npiMa. CBsI3b MEXAY ONTHYECKON IJIOTHOCTHIO JbIMA U JAJIBHOCTHIO BHJIMMOCTH.
DKCIEpPUMEHTAIbHBIE METOJIbI U3MEPEHUS ONTUYECKOUN TUIOTHOCTH JIbIMA.

22. laTerpanbHblii METOJ TEPMOJMHAMHUYECKOr0 aHanmu3a mnoxkapa. Cpema B
MOMEIIIEHUHN KaK OTKPhITasg TePMOJAMHAMHUYECKasl CUCTEMA.

23. BriBoJl ypaBHEHMI MaTepualibHOr0 0ajlaHca Cpe/lbl U €€ KOMIIOHEHTOB.

24. BeiBo ypaBHEHHMII OallaHCa ONTHYECKOTO KOJMYECTBA JIbIMa U DHEPIHH.
HavanbHble yclIOBHS M yCIOBUS OJTHO3HAYHOCTH.

25. Knaccudukanuss HMHTErpaJIbHBIX MaTeMaTUYeCKUX MOJeNel moxkapa.
Marematnueckass mOCTaHOBKA 3a7a4u O nporno3upoBannu OPII Ha ocHOBE MOJTHOU
cuctembl nudGepeHInaIbHbIX YPaBHEHUM UHTETPATILHOM MOACIH Moxapa. MeToasl
YUCJICHHOTO PEIICHUSI 3TOM 3a/1a4H.

26. [IpuBenenrie  ypaBHEHMH, omnuchiBatomux  auHamuky  O®Il,
0e3pazmepHoMy Buay. [logoOue u KpuTepuu 000U MOKaAPOB.

27. ITpuuuHbl, 00yCIaBIMBAIOIINEC ABMKCHHUE ra3a W ra3000MEH MTOMEIICHUS C
BHEIIHEN Cpefoil uepe3 mpoembl Npu noxape. PacnpeneneHue ruapocTaTUyeCKUX
JTaBJICHUH 10 BEPTUKAIM BHYTPU U CHAPYKHU ITOMEILICHUSI.

28. ITnockocte paBHbix maieHuit ([1PJ]). 3aBucumocts pacmonoxkenus [1P]]
OT CpPEAHCOOBEMHBIX 3HAYEHWW JaBJICHUS U TUIOTHOCTH Ta30BOM cCpelabl B
MTOMEIICHUU.

29. Bo3MoxHBIE PEKUMBI Ta3000MEHA MTOMEIIEHUS YePE3 MPOEM.

30. ®opmynbl IS pacdyera CKOPOCTH JIBHIKEHUS YXOJAIUX Ta30B U
MOCTYIAIOUIETO BO3/1yXa B Pa3HbIX TOUKAX Mpoema.

31. 3aBUCHUMOCTH MAacCCOBBIX PACXOJ0B YXOJSAIIUX Ta30B M IMOCTYMAOIIETO
BO3/IyXa Ui BEPTUKAIBLHOTO MPSMOYTOJIBHOIO MpoeMa MpHU Pa3IUYHBIX pPeKUMax
ra3000MeHa OT reOMETPUYECKUX XapaKTEPUCTUK ATOTO MpPOeMa U CpeaHEe0O0bEMHBIX
napamMeTpoB COCTOSIHUSI Fa30BOM Cpe/ibl B TOMEIIEHUU (TNIOTHOCTHU U AaBJICHUS).

32. 'a3000MeH yepe3 KpyTriible BepTUKalIbHbIE MpoeMbl. ['a3000MeH uepe3
TOPU3OHTAJIbHBIE TPOEMBI.

33. ®opmyIbl 1Jid pacyeTa MacCOBBIX PacXoJ0B rasza 4yepe3 MpsSIMOYTrOJbHbBIN
MIPOEM C YUETOM BIIMSIHUS BETpA.

34. BnusiHue HEOJHOPOJHOCTH TEMIEPaTypHOTO TMOJS B MOMENICHHH Ha
pacnpeiesreHe ruIpoCTaTUYECKUX AaBJICHUM BHYTPU NMOMELIEHUS U HA Ta3000MEH
4yepes3 MPOEMBI.

35. PamnanimoHHO-KOHBEKTUBHBIM TIPOIIECC TEIJIONEPeHOca B Tra3000pa3HOU
Cpeze IpH NoXkape B IOMELICHNH.

36. Temmootnauya TOPU30HTAIBHBIX CTEPKHEBBIX KOHCTPYKIIUH, OMBIBAEMBIX
IIJIAMEHEM.

37. TennoBoe B3aUMOJICUCTBUE MEPEKPBITUIN C BOCXOASIINM MOTOKOM T'a30B OT
ouara ropeHus.

38. TemnooTnaua BepTUKAIBHBIX TTOBEPXHOCTEH OrpakJIeHUN TTOMEIIECHUS TIPU
Pa3IMYHBIX CTAAUAX MTOXKAPA.
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39. [Iporecchl HarpeBaHUsS CTPOUTEIBHBIX KOHCTPYKUIMA TMpHU TIOXKape u
MaTeMaTH4yecKoe OIUCcaHue dTUX mpoueccoB. ComnpspkeHHas MaTeMaTHdecKas
MOCTaHOBKA 3aJ]ayu O HAarpPEBaHUU CTPOUTEIBHBIX KOHCTPYKIUMA TPU MOXKape.

40. Omrupudeckre (HOpMyIBl IS pacdera CpeaHHX KO3 PHUIMESHTOB
TETJIOOT/IaY1 Ha BEPTUKAJIBHBIX U TOPU30HTAILHBIX TTOBEPXHOCTSX OTPaXKICHUH.

41. DOmnupudeckre GOpMyIbl sl pacdeTa UHTErPaIbHOTO TEMIOBOTO MOTOKA
B OTPAXKICHUSIX.

42. JIyduCThIiA TETIOBOW IMMOTOK Yepe3 MPOEMEI.

43. Toproune BemectBa M HMX XapakTepucTuku. OCOOEHHOCTH TOpEeHUs
TBEPIbIX, )KUJKUX U Ta3000pa3HbIX BEIIECTB.

44. CkopOoCTb BBITOpaHUs TOPIOUUX MaTtepuasioB. CKOPOCTh TENJIOBBIACICHUS B
iaMeHHou 30He. KoadpuumeHT noaHoTsl ropeHus.

45. Toprouast Harpy3ka B TOMCIICHHU W €€ XapakTepucTuku. JluHelHas
CKOPOCTh PaCIpOCTPaHEHHUs TIJIAMEHH IO MOBEPXHOCTH Toprouel Harpys3ku. Pacuer
TUTOIIA/IM TTOXKapa MPH Pa3IMIHbBIX BHIAX TMOKAPHON HATPYy3KH.

46. Y nenpbHasi MaccoBasi CKOPOCTh BBITOPaHUS TBEPABIX U JKUJIKUX TOPHOYHX
MarepuanaoB. TernaoBasi MOUTHOCTh Ouara rnoxapa B OMEILICHHH.

47. BnusitHue ra3000MeHa Ha MPOLECC TOPEHHs] MATEepUaioB B MOMEIIECHUH.
PexxuMbl TIOKapoB B MOMEIIEHWH B 3aBUCHUMOCTH OT KOJWYECTBA MOCTYIAIOIIETO
yepe3 MPOeM BO3AyXa. 3aBUCUMOCTh MOIIHOCTU TEIJIOBBIICICHUS MpPH MOXKape OT
KOHIIEHTPALIMHU KUCIIOPO/a B IOMEIICHUHU.

48. Brusinue mpoiieccoB 00pa3oBaHMs CIIOS 30J6I M YIJISI Ha MAacCOBYIO
CKOPOCTh BBITOPAHUS IMOKAPHON HArPY3KH.

49. CkopocTu MOTpeOICHUsT KUCIOPOa, 00pa30BaHUsI TOKCUYHBIX MPOTYKTOB
TOPEHUS U JIBIMOBBIJICTICHUSI.

50. OcobeHHOCTh, Ta3000MEHa TOMEIICHHS C OKpYKaroliei armochepoit B
HayaldbHOM  craauu  moxapa. Cucrema  aud@epeHIMalbHbIX  YpaBHEHUM
MHTErpAIbHOM MOJIENU ToXkKapa C Y4eTOM 3TOM 0COOEHHOCTH ra3000MeHa.

51. Cpennee 3HadyeHue KodGPUIMEHTA TEIJIONOTEPh, XapaKTEPUIYIOIIETO
TETUJIONOTJIOICHUE OTPAXKICHUSIMH.

52. AHanuTHYECKOEe pelieHrEe 3a1a9i O JUHAMUKE OMAacHBIX (PaKTOPOB Moxkapa
pU KPYrOBOM U JIMHEWHOM PACIPOCTPAHEHHWH IJIAMEHHU 10 MOBEPXHOCTH TBEPIOH
TOPIOYE HArpy3KH, & TAKKE MIPU TOPEHUU KUIKOCTEHU.

53. ®opmynbl g pacyera CpeaHEero 3Ha4eHus Kod(PQUIMEHTa TEIIoNnoTeph
IpU  ONMPEIEICHHH KPUTUYECKUX CpPeIHEOOBEMHBIX 3HAUYCHWH TeMIepaTyphl,
KOHILIEHTPALil TOKCUYECKUX Ta30B, Ae(UIINTA KUCIOPOJa U ONMTHYECKON MIOTHOCTH
JIbIMA.

54. B3auMocCBsI3b MEXJY KPUTHUYECKHUMHU CpPEIHEOOBEMHBIMU 3HAYECHUSIMU
OMAaCHBIX (PAKTOPOB MOXKapa C MPEACIbHO JOMYCTUMBIMU UX 3HAYEHUSMU B 30HE
npeObIBaHUS JTIOJIEH.

55. ®opmynbl A pacdyeTa KPUTUUECKOM MPOAOJDKUTEILHOCTH ToXKapa Io
YCIOBHIO  JOCTH)KEHHUS KaXIbIM OMNAacHbIM  (JaKTOPOM  CBOEro  MpeAesbHO
JIOTTyCTUMOTO 3HAUYCHUS B paboueii 30He.
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56. Bnusinue pa3MepoB MPOEMOB HA JIMHAMUKY OIMACHBIX (AKTOPOB IMOXkKapa.
Kputepuii npoeMHOCTH. 3aBUCUMOCTh KPUTHUECKON MPOJAOHKUTEILHOCTH TT0Kapa OT
KpUTEpUs MPOEMHOCTH.

57. O606mennsie nuddepeHnnaIbHbIC ypaBHEHHS TMoxapa. llomoboue wu
MOJIETUPOBAHKE HAYATBLHOM CTaIUU TTOXKapa.

58. Moauduxanus 0a30BOil MaTeMaTHUYECKOW MOJEIM IS y4deTa BIIHSHUS
00BEMHOT0 Ta30BOr0 TyIIEHUS. JJomoHNTEeTbHOE YpaBHEHHE OaTaHca.

59. BnusiHue KOHIIGHTpAallMM OTHETYNIANero BellecTBa Ha  CKOPOCTh
BBITOpaHUS.

60. Monuduxanus 06a30BOl MaTeMaTUYeCKOW MOJEIM JJIsl ydeTa TYLIEHUs
pacnbUIEHHON BOMOW. JloMOMHHUTENIbHAS CHUCTEMA YPABHCHU M HAYaJIbHBIX YCJIOBHU
JUIsL  ONMCAHUSl WCHApeHUs Kamelb, OXJIKJICHUS KOHCTPYKIIMH U CKOPOCTH
BBITOpaHUs MaTepuaia. AJIrOpuT™M YUCICHHOU peaiu3aluy MOJIeNH.

61. OcoOeHHOCTH pacTpeneneHus JOKaJbHBIX TapaMeTPOB COCTOSHUS Ta30BOU
Cpelibl BHYTpHY NTOMEIIEHUS B HAaYaIbHOM CTaJANM MOXKapa U MpHU JIOKAJIbHBIX MOXKapax.

62. Paznenenue npocTpaHCTBA BHYTPH OXkKapa Ha 30Hbl. XapaKTepHbIE 30HbBI B
Ha4yaJIbHOW CTaJUM MOXapa. BO3AyXa.

63. Onpenenenue MOTOKOB MAacChl M SHEPTHH W3 KOHBEKTHBHOW KOJOHKH B
MPUIIOTOJIOYHBIM CJIOW Ha OCHOBE TEOPUHM CBOOOIHOW TYpOYJIEHTHON KOHBEKTHUBHOM
CTPYH.

64. TernmooOMeH NPUNOTOTOUYHOM 30HBI C OI'PAXKICHUSIMU.

65. luddepennmansubie ypaBHEHHSI MaTepUaIbHOrO OaylaHCca Ta30BOM CpeIbl
U ee KOMIIOHEHTOB, OajaHca ONTHUYECKOr0 KOJUYECTBA JbIMa W DHEPrUH [JIs
MPUMOTOJIOUHON 30HBI MPU OTCYTCTBUM ra3000MeHa ¢ BHELTHENW aTMoc(epoil.

66. luddepennumansupie  ypaBHEHHS  ABWKCHHMS ~ HWOKHEW  TPaHUIIBI
MPUIIOTOJIOYHOM 30Hbl. HavyanbHbIE yCIIOBUS.

67. MaremaTnueckas MOCTAHOBKA 3a/laud O JIMHAMHUKE OMAaCHBIX (HaKTOPOB
noXkapa B MPUIOTOJIOYHON 30HE U €€ AHAIUTHUYECKOE PEIICHUE MPU MOCTOSTHHBIX
3HAYEHHSIX Pa3MEpPOB U TEIJIOBOM MOIIHOCTH O4Yara TOpeHHs.

68. MaTtemaTnueckasi MOCTaHOBKA 3aJjaydl MpHU Tra3000MeHE MPUITOTOIOYHOIO
CJIOSl C BHEUIHEH Cpe/loil 1 U3MEHSIOIIMMCS CO BPEMEHEM O4aroM Inosxapa.

69. bazoBas cucrema uddGepeHNHANBHBIX  ypaBHEHUH B YaCTHBIX
MPOU3BOJHBIX JJIsI ONUCAHUS TYPOYJIEHTHOrO HECTAllMOHAPHOI'O JBUXKEHUS U
IPOLIECCOB TEMJO- M MaccollepeHoca B MHOI'OKOMIIOHEHTHOW Tra30BOM cCMecu ¢
Y4EeTOM XMUMHUYECKUX PEaKlil 1 00pa30BaHUs JbIMOBOI'O a3pO30JIsl.

70. MaTtemaTndeckass MoOJeldb OOpa3oBaHMs, KOArydsllMd ¥ MEepeHoca
JBIMOBOT'O 23PO30JIs1.

71. PaquaninoOHHBIA  TEIJIONIEPEHOC B HEMPO3padyHoOl cpeae. Y paBHEHHE
nepeHoca TEMJIOBOr0 M3Ty4YEeHUs, METOIbl PEIICHUs 3a/ladyd O MEePEHOCE TEIJIOBOTO
U3JTyYECHUS.

72. Knaccudukanus auddepeHnuaibHbIX MO Toxkapa.

6.2. llIkaja oleHUBAHUS Pe3YyJbTATOB NMPOMEXKYTOUYHON aTTecTallUU W
KPUTEPUHU BHICTABJIEHHUS OLIEHOK
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Cucrema OLCHHUBAHUA BKJIFOYACT:

dopma [Tokazarenu

Kputepun BbICTaBIIEHUS OLIEHOK [IIxana oueHUBaHUsA
KOHTPOJIS OLICHUBAHUS
9K3aMeH IIPAaBUJILHOCTD U | IaH IPABWIbHBIM, IOJIHBIA OTBET Ha OTJINYHO

MOJIHOTA OTBETA | MOCTABJIEHHBI  BONpPOC,  IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU MO
JTUCIUTUTMHE, J10Ka3aTeIbHO PACKPHITHI
OCHOBHBIE  TIOJIO)KEHHUSI ~ BOIIPOCOB;
MOTYT OBITb JOMYIIEHbl HEAO0YETHI,
WCIIPaBJIEHHBIE  CAMOCTOSATEIILHO B
Mpoliecce OTBETA.

JaH  TpaBWIbHBIM,  HEAOCTATOYHO XOpOIIO
MOJHBIA OTBET Ha IOCTaBJICHHBIN
BOIIPOC, TOKa3aHO yMEHHWE BBIICTUTH
CYIIECTBEHHbIE W HECYIIECTBEHHbIE
MPU3HAKK, MPUYUHHO-CJIEICTBEHHBIE
CBS3M; MOTYT OBITh  JIOMYIIEHBI
HEJI0YEThI, UCTIPABJIICHHBIE C TIOMONIbIO

MpenoaBaTes.

JaH HEAOCTAaTOYHO TMPAaBWIbHBIA U | YIOBIETBOPUTEIHHO
ITOJTHBIN OTBET; JIOTHKA n

IOCJIEJOBATEIHLHOCTD H3J10KCHUS

MMEIOT  HapylleHWus; B  OTBETE

OTCYTCTBYIOT BBIBOJIBI.

OTBET MpEeACTABISAET co00i1 | HEeYIOBIETBOPUTEIILHO
pa3po3HEHHBIE 3HAHUS c

CYyILIECTBEHHBIMHU OIIMOKaMU 1o

BOIIPOCY; MPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTUYHOCTD

H3JI0KEHHUS; JIONIOJTHUTEIIbHEIE n

YTOYHAOMIHUEC BOIIPOCHI HEC IMMPUBOIAT K
KOPPEKOHH OTBETA HA BOIIPOC.

7. PecypcHoe o0ecniedyeHue AU CIMIIJIAHbI

7.1. JInueH3uoHHOEe U CBOOOHO pPacpocTPaHsieMoe MPOrpaMMHoe
obdecrmeuenue

[lepeyeHs JUIEH3MOHHOTO M CBOOOIHO PACIpPOCTPAHSIEMOTO MPOrPAMMHOIO
o0ecreueHusi, B TOM YUCJIe OT€Y4E€CTBEHHOTO TPOU3BOJICTBRA !

1. MoitOdpuc Ob6pazoBanue [[10-41B-124] - TIlonHBIE  KOMILIEKT
pPEaKTOPOB  TEKCTOBBIX JIOKYMEHTOB M DJJIGKTPOHHBIX Ta0JHI, a Takke
WHCTpyMeHTapuil i pabotel ¢ rpaduueckumu mpeseHtanusmMu [CBoOOAHO
pacnpoctpansiemoe. Homep B EaMHOM peecTpe pPOCCHUCKUX MPOrpamMm it
AJICKTPOHHBIX BBIYMCIIUTEIILHBIX MAIIMH U 0a3 TaHHBIX - 4557]

2. Astra Linux Common Edition pemu3s Open [I10-25B-603] -
OnepanmonHass cuctema obmiero HasHadeHuss "Astra Linux Common Edition"
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[Kommepueckas (Full Package Product). Homep B Enmnom peectpe poccuiickux
IPOrpamMM JIJIsl 3JICKTPOHHBIX BBIUMCIUTEIBLHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. IIpodpeccuonanbHbIe 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE
CHCTEMBI

-  HWudopmammonnas cucrema «EauHOe OKHO mocTyma K oOpa3oBaTeIbHBIM
pecypcam» [DyekTpoHHBIH pecypc]. — Pexum gocrtyma: http://window.edu.ru/,
JOCTYII TOJBKO MOCJIE CAMOCTOSTEILHON PErucTpaluu

- Hayunas »snextponnas OuGnmnoreka «eLIBRARY.RU» [DnexkTpoHHbIN
pecypc]. — Pexum pnocryma: https:/www.elibrary.ru/, nocTym TONBKO TMOCIE
CaMOCTOSITEJILHOM perucTpaluu

- CnpaBounass mnpaBoBas cucrema «Koncymerantllmtoc:  CrtynmeHT»
[DnexTpoHHbIld pecypc]. — Pexxum noctyna: http://student.consultant.ru/, cBoGoaHBI
JOCTYI

- Hudopmanmonno-npaBoBoi mopran «l'apant» [DIEKTpOHHBIA pecypc]. —
Pexxum noctyna: http://www.garant.ru/, cBOOOAHBIN 10CTYI

- DIeKTpOoHHas oubnmuorexa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU30BAaHHBIN TOCTYM);

- DIeKTpPOHHO-OMOIMOTEUHAS cucTema «9bC IPR BOOKS»
http://www.iprbookshop.ru (aBTopr30BaHHBII JOCTYII).

7.3. Jluteparypa

OcHoBHas JuTEparypa:

1. TIporno3mpoBaHue omacHbIX (PaKTOPOB Mmoxapa: YueobHoe mocodue / FO. /1.
Motopeirud, B.A. JlopumkoB, ®.A. JlementheB, O.H. benpmmua. — CIIO.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6 &type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. AHanu3 HapylIeHHWH HOPMATUBHBIX TpeOOBaHUN B 00JaCTU MOXKAPHOU
0€30MacHOCTH, MPOTHO3UPOBAHUE U IKCIEPTHOE HCCIEIOBAHUE UX MOCIEICTBUIL:
yaeOHoe ocobue / H.B. Ilerpoa, }O.Jl. Mortopsirux, A.O. AutonoB u np. — CII6.:
Cankr-IlerepOoyprckuii yausepcuter ['TIC MYC Poccum, 2017. — 158 c. Pexum
noctyma: http://elib.igps.ru/?8 &type=card &cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonoJiHUTEIbHAS JIUTEpaTypa:

1. IIporHo3upoBaHue omacHbIX (AKTOPOB TMOXKapa : Kypc JeKuuit /
cocraputenu C. A. Ca3onoBa. — Boponex : BOpOoHEXCKHMI TroCyaapCTBEHHBIN
apXUTEKTypHO-cTpouTenbHbIN yHHBepcuter, ObC ACB, 2015. — 100 ¢c. — ISBN
2227-8397. — TekcT : 31eKTPOHHBIN // DneKTpoHHO-OMOInoreyHas cucrema IPR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/55022.html

2. Teopus ropenus u B3pbiBa: YueOHUK a1 BbizoB MUC Poccum / B.P.
Mamunaun, B.M. Kmuvmkun, C.B. AnukeeB u np. — CII6.: Cankrt-IletepOyprekuii
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http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f
http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f
http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-fed48057158b&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-fed48057158b&remote=false
http://www.iprbookshop.ru/55022.html

yausepcurer ['TIC  MYC  Poccun, 2009- 280 c¢. Pexum pocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130&remote=false

3. IIporno3upoBanue omacHeIX ¢akTopoB noxapa / Motopeirua [0.J1.,
JlounkoB B.A., IlapunoBa [O.I'. // JlaGopatopubiii mnpaktukym CII6.: CII6
YHuBepcUTeT I'TIC MUC Poccuwn, 2008.
http://elib.igps.ru/?4 &type=card&cid=ALSFR-68a97048-8acd-402b-8670-
abd4377dddal

7.4. MaTepuajbHO-TeXHHYECKOe obecreyeHne

Jns mpoBeneHWss M OOECIEUEHHs] 3aHATHM HCIOJIb3YIOTCS IOMEIIECHHUS,
KOTOpbIE MPEICTABISIOT CO0OM ydyeOHbIE ayAMTOPUHM [JI MPOBEACHUS Y4eOHBIX
3aHSATUH,  TPEAYCMOTPEHHBIX  MPOTPAMMOM  CHEIHAIUTETa,  OCHAIICHHBIC
00OpYJIOBaHMEM U TEXHHUYECKUMH CpEICTBAaMU OOY4YEHHs: aBTOMATHU3WPOBAHHOE
pabouee MecTO NIpemnoaaBaTessi, MapKepHas JOCKa, MYJIbTUMEIUUHBIN MPOEKTOp,
JIOKYMEHT-KaMmepa, MocaoyHble MecTa 00y4yaromuxcsl.

Jns  npoBeneHHsT NPaKTHUUECKUX 3aHIATHI  HUCIONb3yeTcd Jiaboparopus
BBIYMCITUTEIbHON TEXHUKHU.

[Tomemenuss 111 CaMOCTOATENBHONM paboOThl  OOYy4YalOMIMXCS  OCHAICHbI
KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOAKJIIOYEHUSA K ceTh «MHTepHeT» u
oOecreuyeHreM JI0CTyIa K 3JIEKTPOHHOM HH(OpMallMOHHO-00pa30BaTEeIbHON Ccpee
YHUBEPCUTETA.

ABTOpBI: KaHAUAAT TEXHUYECKUX HAYK, NOUEHT JleMeHTheB D.A.

JIOKTOp TEXHUYECKUX HayK, npodeccop Motopeirun 0. /1.
KaHAUJaT TeXHUYeCKUX HayK TymaHoBCKUil A.A.
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