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1. leau 1 3a1a4u TUCHUILIHHBI

eau ocBOeHNS TUCHUTILIUHBI:

dbopMHUpOBaHUE 3HAHUM M HABBIKOB 10 MPOTHO3UPOBAHUIO KPUTHUUYECKUX
CUTYaIllil, KOTOPbIE MOTYT BO3HUKHYTh B XOJ€ Pa3BUTHUS MOXKapa U HCHOJIb30BAHUE
3TOM MH(pOpPMaLUU ISl TPOPUIAKTHKY MOXKApOB, o0ecreueHrs 0€30MacHOCTH JTI0eiH
U JIMYHOM O€30MacHOCTU MpH TYUIEHUH TO0KapOB, aHAIM3€ MPUYUH U YCIOBHI
BO3HMKHOBEHUS U Pa3BUTHUSI MOKAPOB.

Ilepeyens koMneTeHUMH, GOPMHUPYEMBIX B IIpoLecce U3yYeHHUs IUCHUIINHBI

KoMnerenuun

Conepxanue

OIIK-1

CniocobeH ocymecTBIATh MPOGEeCCHOHATBHYIO NEITEIbHOCTh Ha 00BEKTax
pa3inuyHOro (YHKUMOHAIBHOTO HA3HAYEHHUs, BKIIOYAs OMACHBIE M 0CO00
ormacHble OOBEKTHI B OOJNACTSIX KOHTPOJHLHO-HAI30PHOW IESTEIHLHOCTH,
npopMIaKTHYeCKO  paboTl M OXpaHbl  TpPyJda,  AKOJOTHUECKOM
6e30MacHOCTH

OIIK-4

CHOCOGGH YYUTBIBATb COBPEMCHHBLIC TCHACHIHWU PA3BUTUA TCXHHUKU U
TEXHOJIOTH B 00JacTsIX TexHOChepHOW Oe30macHOCTH, OXpaHbl TPyIa,
HSMCPHTCHBHOﬁ u BBEIYUCIUTEIBHON TCXHHUKU, HH(bOpMaL[I/IOHHBIX
TEXHOJIOTHI IIPU pelIeHUH THUIOBBIX 33/a4 B 00JacTu MpodeccruoHalIbHON
NESITENIbHOCTH, CBSI3aHHOM ¢ 0oOecriedeHueM 0e30acHbIX YCIOBUM U OXPaHbI
TpyJla, O’KapHOH 0€30MaCHOCTH, 3AIUTON OKPYKAIOIICH CPEIbI

I1K-2

CrnocobeH Ha OCHOBE 3aKOHOB TEIUIOPU3UKH U  TEPMOJIUHAMUKH
MPOTHO3MPOBATH XapaKTEP U pa3Mephl 30H BO3JICHCTBUS OMACHBIX (PAKTOPOB
U WX COMYTCTBYIOIIMX TPOSBICHUNA TIPU aBapwsX H TMOXKapax B
MOMCIICHUAX, 30aHUAX, COOPYKCHUAX, HA TCXHOJOTHUYCCKUX YCTAHOBKAX U
OTKPBITOM MTPOCTPAHCTBE

Bazlaqn AUCHUIIJINHBI

e QOopMHpPOBAHHUE 3HAHUN O COBPEMEHHBIX MOAXOAAX K MPOTHO3UPOBAHUIO
onacHbIX (haKTOPOB TMOXKapa MpU PEHICHUH 3a7ad OO0eCHeueHHs] IMOXKapHOU

0€e30I1acHOCTH,

e DopMHpOBaHHE YMEHHI CHCTEMATU3UPOBATh U AHAJIU3UPOBATh JaHHBIEC IO
MOXKapy U W3BJIEKATh U3 HUX MH(POPMALIMIO, HEOOXOJUMYIO JJI PEIICHHs] BOIIPOCOB,
BO3ZHHKAIOIMX MPU PACCIIEI0BAHUH M10XKapa,

e (opMHUpPOBaHHE HABBIKOB IPUMEHEHHUS COBPEMEHHBIX MPOTPaMMHBIX
IPOAYKTOB B PEILICHUH 3a7a4 IPOrHO3UPOBAHUS OMACHBIX (PaKTOPOB MOXKapa.




2. IlepeyeHb MIIAHMPYEMBIX Pe3YJIbTATOB 00y4YeHHS AUCHUILIHHBI,
COOTHECEHHBIX C IIVIAHMPYEMBIMH Pe3yJIbTaTaMM 0CBOCHHS 00pa3oBaTeIbHOM
NMPOrpamMMblI

I/IHZ[I/IKaTOpBI JOCTHXCHUS KOMIICTCHIINA

[Imarupyemslie pe3yapTaThl 00yUeHHs 110
JTUCTIUTUTAHE

OIIK-1.1 3HaHMe HOPM M TpeOOBaHWH OOIIEOTPACIEBBIX,
OTpaclIeBBIX IPaBWJI, pErJaMEHTOB, TPEeOOBaHMS JIOKAIBHBIX
HOPMAaTHBHBIX JJOKyMEHTOB I10 IIOXKapHOH 0E30IaCHOCTH, OXPaHbI
TpyZa JUId PEIICHMS CTaHIAPTHBIX 3a1ad NPOo(eCcCHOHATBHOH
JEATCIIPHOCTH Ha O0BEKTaX pPAa3IMIHOTO (DYHKIMOHAIBHOTO
Ha3HAYCHUS

3HaeT onpeeneHue (XapaKTepPUCTUKH)
Pa3MYHBIX BUJIOB MOXAPHBIX PHUCKOB.
HopmatuBHBIE TOKYMEHTBI, ONpECIISIOIIe
Ho>kapHble puckd. Kakue BelMUMHBI BXOTAT B
(hopmyiy ornpeneneHus pacIETHON BETMUNHBI
WHIMBUYaJIbHOTO MTOXKAPHOTO pHcKa. OCHOBHBIE
TpeOOBaHMUS K ONPEIETICHHIO TTOKapHOH
OIIACHOCTH IIPOU3BOACTBEHHBIX OOBEKTOB.

OIIK-1.2. 3HaHWE OCHOB NPOTHBOIIOXKAPHOTO HOPMHUPOBAHUS,
CUCTEMATH3allMd W  KOJU(HUKAIMKA TPEOOBAHUHA  IMOXKAPHOM
0C30MaCHOCTH, YCIIOBHA M TOPSAKA HMX MPUMEHCHUs, OCHOB
OIICHKH COOTBETCTBHS, OCHOB JIMIICH3UPOBAHHUS JCATCIHHOCTH B
o0OmacTd  MOXKapHOM  OE30IMaCHOCTM W Y4acTUsl  OPraHOB
(demepasbHOTO  TOCYIapCTBEHHOTO  IMOKAPHOTO  HAA30pa B
JIMIICH3UPOBAHHUH JPYTUX BUJIOB JICATCILHOCTH

3HaeT OCHOBHBIE TPEOOBaHUS K OTPEICIICHUIO
MOXKAPHOW OMACHOCTH MPOU3BOICTBCHHBIX
00BEKTOB.

OIIK-1.3. CrnocoOHOCTh OmpenesiTh HaJu4hue M BO3MOKHOCTH
NPOSIBJICHUS  OMAacHbIX (DAKTOPOB MMOKapa, B TOM  YHCJIE
00YCJIOBJICHHBIX OCOOCHHOCTSAMH TEXHOJOTMH H OpPraHH3aI[UH
NPOM3BOJACTBA HA OOBEKTAX Pa3IMIHOTO (PYHKIHOHAIBHOTO
Ha3HAYEHHs, BKJIIOYas OIIACHBIE M 0C000 OImacHble OOBEKTHI,
MPOM3BECTH HE3aBHCHMYIO OIICHKY PHCKOB B 00JIACTH IMOKAPHOM
0e30IMacCHOCTH

YMeer ompenensiTb Hajduude M BO3MOXHOCTH
MIPOSIBIICHUS ONACHBIX (PAKTOPOB TOXKApa,

YMeeT npoBOAWTE OIEHKY BIHSIHHUS OTACITBHBIX
CBOWCTB TOpIOYEH HArpy3Kd Ha JIUHAMHKY
OTIaCHBIX (DAKTOPOB IMOXKapa.

OIIK-1.4. Bianenue HaBbIKAMHU OpPTaHHW3AIMN W TJIAHUPOBAHUS
MOXKAPHO-NIPOPIIIAKTHUCCKOW pabOTBl Ha OO0BEKTE, KOHTPOJIS
BBIMOJITHEHHS 3aIJIAHUPOBAHHBIX TPOTHBOMOXKAPHBIX MEPOIPUATHIA
Ha 00BEKTE

Bnageer HaBbIKAMM =~ W3YYEHHA  JUHAMHKH
pa3BUTUSL  OMAacHBIX  (aKTOpOB MOXapa C
HOMOIIBIO COBPEMEHHBIX HpOTPaMMHBIX
MPOAYKTOB

OIIK-1.5. Cnoco6HocTh OCYILECTBIISATh (benepanbHbIi
TOCYAapCTBEHHBIN IOKapHBI Hal30p Ha OOBEKTAX 3aIIUTHI B
COBPEMEHHBIX yCIOBUSIX

3HaeT OCHOBHbIE TPEOOBAHUS K OMPEICTICHUIO
MOXaPHOW OMACHOCTH MPOU3BO/ICTBEHHBIX
00BEKTOB.

OIIK-1.6. CriocoGHOCTH OpraHu30BaTh CIy)XOy OXpaHbl TpyZa,
OKpyXaromied cpeabl W 0e30IacHOCTH B YpE3BBIYAlHBIX
CUTYyalUsIX Ha 00BEKTaX IKOHOMHUKH

YMeeT NpOBOAUTH OLIEHKY MOXKAPHOTO PUCKA C
MOMOIIBI0 COBPEMEHHBIX MPOTrPaMMHBIX
OPOAYKTOB.

YMeeT NpoBOAUTE pacueT IBAKyal[HOHHOM
COCTABJISIONICH pacyera MoyKapHOro prcka.

OIIK-4.1. 3HanWe COBpeMEHHBIX MHPOPMAITMOHHBIX TEXHOJOTHI
U TPOTPaMMHBIX CPEICTB, B TOM 4YHCJIE€ OTEYECTBEHHOTO

NPOM3BOJCTBA  JUII  pemIeHHs  3agad  TIpodecCHOHATBHON
JeSITeHHOCTH, CBI3aHHON C oOecrieueHneM Oe30TacHBIX YCIIOBHH
W OXpaHBl Tpylda, TOXApHOH  OE30MaCHOCTH,  3aIIUTOMN

OKpY’Karoliei cpeibl

3HaeT COBpEMEHHBIE MPOTPAMMHBIE TIPOAYKTHI,
peaANN3YIONNE HHTETPATLHYI0 MAaTEMAaTHIECKYTO
MOJIeTIb TIOXapa.

3HaeT MPHUKIaTHBIC TPOrPaMMBI HA OCHOBE
30HHBIX MOJICJIEH MoXkapa

3HaeT MPUKIaTHBIC TPOTPaMMBI Ha OCHOBE
MOJIEBBIX MOJIEJIEH MmoXKapa.

OIIK-4.2. VYMmeHue BbIOMpaTh COBPEMEHHBIE H3MEPHUTEIBHYIO U
BBIYHMCIINTEIbHYIO TEXHUKY, HH(OPMALUOHHBIE TEXHOJOTHH U
NpOTpaMMHBIE  CPEJCTBAa, CPEICTBa OOECIEYEHUs MOXKapHOU
0e30MacHOCTH OOBEKTOB W OIMOBEIICHUS JIOACH, B TOM YHCIE
OTEYECTBEHHOIO0 TPOW3BOJCTBA JUI PEIICHUS THUIIOBBIX 3aj1ad
npodeccHoHAIBHOM e TeIbHOCTH

Vmeer BI)I6I/IpaTI) COBPEMCHHBIC MPOrpaMMHBIC
MPOAYKTHI, peaiusyromue HUHTCrpaJibHY1O,
30HHYIO U MOJICBYIO MOJCJIN MTOXKapa.




I/IHZ[I/IKaTOpI)I JOCTUKCHUS KOMIICTCHIIMHU

[Imarupyemslie pe3ynbTaThl 00ydeHHs 110

JICIIATUTAHE
OIIK-4.3. CrnocoOHOCTh MOJETUPOBaThH OpTaHM3ANMOHHBIE, | Brmageer HaBBIKOM MOJEITUPOBAHUS
TaKTHYECKHE, TEXHOJIOTHYECKHE, TEXHUYECKHE MPOLECChl M | paclpoCTpaHeHUi onacHbIX (HaKTOPOB Mmoxapa Ha
CHCTEeMbl C LEJIbI0 ONTHMHU3ALUMU CHCTEMbl oOecredeHus: | 00beKTe c MOMOIIIBIO COBPEMEHHBIX
HOXKapHOW  0e30MacHOCTH B pamkKax  npodecCHOHANbHON | MPOTPaMMHBIX MIPOIYKTOB

JeATENIbHOCTH [UIsl PelleHHs] 3a/ad [0KapHOH 0e30IacHOCTH, B

TOM 4YHCIIE C TMPUMEHCHHEM CPEJICTB aBTOMATH3UPOBAHHOTO

MPOCKTHPOBAHUS

HpOGKTHO-KOHCTpYKTOpCKI/II/I THUII J€ATCIIbHOCTU

IIK-2.1. 3HaHne OCHOBHBIX CITOCOOOB MPOTHO3WPOBAHUS B 30HaX | 3HAET OCHOBHBIE CIOCOOBI MPOTHO3HPOBAHHS

pacrioyiaraloniix OmnacHele (akTOphl IOXKapoB IPH aBapwix M

IUHAMUKH Pa3BHUTHS OMACHBIX (PaKTOPOB IMOKapa

noxkapax B  TOMEUICHMSIX, 3/JaHUSIX, COOPY)XEHHSAX, Ha | B TOMELICHUSX, 3JaHUSAX, COOPYKEHHUAX, Ha

TEXHOJIOTMUECKHUX YCTAHOBKAX M OTKPBITOM MPOCTPAHCTBE. TEXHOJOTMYECKUX YCTAaHOBKAaX H  OTKPBHITOM
MIPOCTPAHCTBE.

IIK-2.2. YMmeHue neiicTBOBaThH B Cly4yae BOBHUKHOBEHUHU MOXKAPOB | YMEET MPOrHO3HPOBATh pa3BUTHUE  OMACHBIX

Ha 00BEKTAX 3alUTHI, IPOTHO3UPOBATh OOCTAHOBKY M MPHHUMATH | (haKTOPOB MoXKapa

MPaBUJIBHBIC PELICHUS JJIs TUKBUIAIUU TAHHON MPOOIIEMBI.

IIK-2.3. BnageHue mNpaBUIBHOIO MNPUMEHEHHs HOPMAaTHBHO- | 3HaeT HOPMAaTUBHBIE JIOKYMEHTHI,

NMPaBOBBIX AaKTOB B 0OONacTH TOXapHOW OE30mMacHOCTH B | ONpENeNIoNINe  IMoXKapHele  puckd.  Kakwme

MOMEIICHUAX, 3IAHUAX, COOPYKEHHUSIX, Ha TEXHOJOTHYECKHX | BEIWYMHBI BXOAAT B (OPMYIY OIpEIeICHUI

YCTaHOBKaX M OTKPBITOM IIPOCTPAHCTBE. pacuéTHOH BEITMYUHBI WHIWBUAYAIbHOTO
noxkapHoro pucka. OCHOBHBIE TpeOOBaHHS K
OTIpeIeIICHUIO TIOYKapHOH OTIaCHOCTH

TIIPON3BOJACTBCHHBIX 00BECKTOB.

3. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM NpodeccnoHaIbLHOI
o0pa3oBaTeIbHON POrpaMMbI

JlucuumiuHa OTHOCHTCS K 00s3aTeabHOW YacTH 00pa3oBaTENbHON MPOrpaMMBI

CIIcoaJIuTeTa 110 CIICIHMAaJIbBHOCTHU

20.05.01
HarpaBJICHHOCTh (podmiib) «IlokapoTyiieHue.

[ToxxapHas ~ 6€30mMacHOCTb,

4. CTpyKTypa " coaepkanue TUCUMILIUHBI «IIporHo3upoBanue onacHbIX
(axTopoB nmoxkapa»

OO6m1ast TPy1I0€MKOCTh JUCIUIUIMHBI COCTABIISACT 4 3a4eTHBIC eMHUIIBI 144 vaca.

4.1 PacnipeaesieHue TPy10€eMKOCTH JUCHHUILIMHBI IO BUAAM padoT

1o cemecrpam u popMam o0y4eHH st

JISE OYHOM (pOPMBI 00yHeHU s




TpynoemkocTs
o 1o
Bu yueOHoH paboTE! 3.e. qac. ceMecTpam
A
OOm1ast TPYA0EMKOCTh AUCHUIUINHBI IO y4eOHOMY IIJIaHy 4 144 144
KonrakTHas pabota, B TOM 4ucIe: 56 56
AyIMTOpPHBIE 3aHATHS 54 54
Jlexuuu (JI) 20 20
[Tpaktrueckue 3austus (113) 34 34
Cemunapckue 3aasaTus (C3)
Koncynbranum nepes 3K3aMeHOM 2 2
CamocrositesabHas padora (CP) 52 52
B TOM YHCIIE:
JK3aMeH 36 36
J14 3204HOM GopMbI 00yUeHHU S
TpynoemMKocTb
. o
Bu yueOHoH paboTEl 3.e. qac. Kypcam

5 6
OOmast TpyIOEMKOCTh JUCHMIUIMHBI IO 4 144 36 7
y4eOHOMY TUTaHY
KonraktHas paboTa, B TOM 4uCIIe: 16 2 14
AyIMTOpPHBIE 3aHATHS 14 2 12
Jlexmum (JI) 4 2 2
[TpaxTuueckue 3anstus (I13) 10 10
KoncynbTanum nepes 3K3aMeHOM 2 2
CamocrositeasHas padora (CPC) 94 34 60
JK3aMeH 9 9




4.2. TemaTu4ecKuil IJIaH, CTPYKTYPHPOBAHHBI M0 TeMaM (pa3aeiaM) ¢
yKa3aHHeM OTBEJACHHOI0 HA HUX KOJIMYECTBA aKaJeMHYEeCKUX YaCOB M BUI0OB

Y4eOHbIX 3aHATHI

JJISE OYHOM (pOPMBI 00yUeHU s

KoaunuecTBO
4acoB 10 BHAAM =
@ 3aHATHI § =
=) = 2 =
g > @ < = 5 <
Ne I == |2 7 2| 5
HanmeHoBaHMe pa3iesioB U TeM = | 2 ¥ = o= = = S S
n/n S| E|28E|2=|2 | 2| €=
| 5|5 FEIEE|lS S | o &
2l 2|52z 8|« &| 5 =z =
==} Q| = = =8 =
': ] E [s2) = ~ o
&3 |'§ O
= =
1 2 34 5 6 7 8 9
1. |OcHoBHBIE mNONOXKEHUS W 1moHATHs| 14 | 4 2 8
MO’KapHBIX PHCKOB, a TaK)Xe METOJIOB
MPOTHO3UPOBAHUS OIACHBIX (haKTOPOB
noxkapa (O®II).
2. |OcHOBHBIE TOHATHS W YypaBHeHus| 16 | 4 4 8
UHTErPAIIBHOU MaTE€MaTH4ECKON
MOJICJIH TTOXapa B TOMEIICHUH.
3. |T'a3000MeH OMEIIEHUN ulld| 4 4 6
TETUIO(PU3NIECKHE byHKIHH,
HEOOXOJUMEIE IUIS 3aMKHYTOT'O
OTHMCaHUs MoXKapa.
4. |Maremaruueckas IMOCTaHOBKaA 3amaun o| 12 | 2 4 6
muHamuke O®II B HavanbHOM CTaauuU
no>kapa.
5. |Ilporno3zupoBanue O®II npu Tymenun | 12 | 2 4 6
noxkapa c HCIIOJIb30BaHUEM
WHTErPAJIbHOTO METOJIA.
6. |OcHOBHBIE MIOJIOKEHUS 30HHOrO | 16 | 2 6 8
MOJICJIUPOBaHUs TOXapoB. YUucneHnas
peanu3aiys 30HHOW MOJICIIH.
7. | OcHOBBI muddepenmanpaoro | 22 | 2 10 10
(moneBoro) MeroAa MPOTHO3UPOBAHUS
O®II. Yucnennas peajn3aius mnojeBoiu
MOJIEH.
KoncyabTanus 2 2
9K3aMeH 36 36
HToro mo nucuunjinHe: 144| 20 34 2 36 52




AJI51 3204HOM opMBbI 00yUeHHA

n/n

HaumMmenoBaHue pa3aejaoB U TEM

Bcero uacos

KoanyecTBO 4acoB 1o
BHIAM 3aHATHH

Jleknumu

[pakTuyeckue/

CeMuHapckue

3aHATHUA

JlaGopaTopHble
3aHATHS

Koncyabranus

KonTpoasb

CaMocTosiTeJIbHAA
pa6ora

2

N

i

=)

OCHOBHBIE TIOJIOKEHHSI U TTOHSATHS
NOKapHBIX PHUCKOB, a TaKkKe
METOJ0B MIPOTHO3UPOBAHUS
omacHbIX  (PaKTOPOB  MOXKapa
(ODII).

\S]

Hroro 3a 5 kypc

36

34

OCHOBHBIE TIOHATHSI U YpPaBHEHUS
MHTErPaJIbHOM  MaTeMaTUYECKOU
MOJIEJH IT0XkKapa B MOMEUICHHH.

10

I'azo06men MOMETIEHU N u
TerIopU3NIECKUe GbyHKIMH,
HEOOXOJMMBIE Ui 3aMKHYTOTO
OTIMCAaHMSI TTOXKapa.

10

MaremaTtnyeckas MOoCTaHOBKaA
3anaun o nuHamuke ODII B
HayaJbHOW CTaJUU MOXKapa.

10

[IpornozupoBanue O®DII  npu
TYIIEHUU noxkapa c
UCIOJIb30BAHUEM HHTETPAILHOTO
METOJ1A.

10

OCHOBHBIE TIOJIOKEHHS 30HHOTO
MOJIETUPOBAHUS MOYKapOB.
UucneHHas peanu3amus 30HHOU
MOJIEJIH.

10

OcHOBBI mudepeHImaIbLHOro
(momneBoro) MeToza
IIPOTHO3UPOBAHMS OOII.
YucnenHas peanu3anus IOJEBOU

MOJEIIH.

10

KoncyabTanus

JK3aMeH

Hroro 3a 6 kypc

72

10

60




vroged

BEHIIPLBOLIONE))

92

qdrrodLHOY]

BHIBLIIrAOHOY

KoaunyecTBO 4acoB no

(v}

BHUJIaM 3aHATHH

BULBHRBE
siandoredogeyr

BHLBHEE
IamIddeHUINY)
JE N RRYN AN LN |

10

HUTDId]

4008h 0190

108

HaumMmenoBaHue pa3aejaoB U TEM

Hroro

Ne
n/n




4.3 Conepxanue THCHHUIJIMHBI 151 00YYAOIIHXCH:
04YHOM (pOpMBI 00yUeHUS

Tema 1. OCHOBHBIE TOJIOKEHHUSI U TMOHATHS TMOKAPHBIX PUCKOB, 2 TaKKe
METO/I0B IIPOrHO3MPOBAHUSA ONMACHBIX (akTOpoB no:xkapa (OPII).

Jlekuusi.  @usmyeckue  BeIWYMHBI,  Xapakrtepusywounme  ODII B
KOJIMYECTBEHHOM OTHOIeHUU. [IpenenbHo momyctumble 3HadueHuss ODII. I[enu wu
3a/aud  ompejAesieHusl (pacu€ra) pas3iUyHBIX BHJAOB TMOXApPHBIX PHUCKOB IS
paznu4HbBIX 00BEKTOB. VX KpuTHuUeckwe HOpMaTHUBHbBIE 3HaueHus. OmnpenencHue
(XapakTepuCcTHKa) pa3InYHbIX BUIOB MOXKAPHBIX pUCKOB. HOpMaTUBHBIE JOKYMEHTHI,
OTIpeNIeNIAIoNMe TMOoXapHble pucku. Kakuwe BenmwmunHBI BXOAST B (QOPMYIY
ONPEACICHUSI PACYETHOM BEIWYMHBI WHJWBUIYAJbHOTO MOXKAPHOTO  pPUCKA.
OcHOBHBIE TPEOOBAHUS K OMPEICICHHUIO TOKAPHOW OMACHOCTH MPOM3BOCTBEHHBIX
0OBEKTOB.

IIpakTuueckoe 3ansitue. [loxxapHbIil pUCK — M€pa BO3MOKHOCTH pean3aluu
MOKAPHOM OMACHOCTH U €€ TOCIEACTBUN ISl JIFOJEH U MAaTEPUAIIbHBIX IEHHOCTEM.

CamocrositesibHasi padora. HopmaTuBHO-paBOBOE€ pEryJMpOBaHUE B
00JIaCTH OLIEHKH TI0KApHOM OINACHOCTH Pa3IMUHBbIX O00BEKTOB. (OCcOOEHHOCTH
OTNPE/ICJICHUST TIOXKApPHBIX PUCKOB HAa HETUIOBBIX 00bekTax. CoBpeMeHHOE
MOJIO)KEHHE METOJMK I10 OILICHKU TOXKapHBIX PUCKOB Ha OOBEKTAX PA3IUYHOTO
Ha3HAUYCHUSI.

Pexomenayemas sureparypa:

OcHosnas [1-2],

JononuurenbHas [1-3].

Tema 2. OcHOBHbIe TNOHATHSE W  YPaBHEHMSl MHTErpajbHOi
MaTeMaTH4YeCKOM MO/IeJIH M0Kapa B MOMeIeHUH.

Jlexkuus. VicxoaHble MOJIOKEHNUS U OCHOBHBIE MTOHATHS UHTETPAIIBHOTO METO/1a
TEPMOJIMHAMHYECKOTO aHainu3a Tnokapa. CBoiicTBa ra3o00pa3HOil cpenbl B
NOMEILIEHUH NpHU moxkape. VHTErpanbHbld METOJ OIKUCAHUS COCTOSIHUSI Ta30BOM
cpenbl MpU TOXKape B MOMeElleHUU. JpIMoOOpa3oBaHHWEe U MapaMeTphbl JbIMa,
00pa3oBaHHOrO0 TBEpAbIMU 4YacTHIaMU. CBsI3b MEXIY ONTHYECKON IJIOTHOCTBHIO
IpIMa U JANbHOCTHIO BUAMMOCTH. JluddepeHuuanbHble ypaBHEHUS UHTErPAIbHOM
MaTEMaTUYeCKOW MOJENN T0XKapa, OMHCHIBAIONINE JUHAMHUKY OIACHBIX (PaKTOPOB
nokapa. HauanpHble yCNOBUS ¥ yCIIOBUSA OJHO3HAYyHOCTH. Kiaccuduxarmus wu
CYIIHOCTh MHTETPAIBHBIX MAaTEMAaTUYECKHUX MOJEIEN Tmoxapa. Marematnyeckas
MOCTaHOBKa 3amaun o mnporHo3upoBanun O®DII Ha OCHOBE MOJHON CUCTEMBI
mudpepeHnnanTbHBIX YpaBHEHUH WHTETPATLHON MOJIEITH MOXKapa.

IIpakTnueckoe 3ansTtue. 1. KoinuecTBeHHass OILIEHKAa COCTaBJISIIOIINUX
MaTepUalbHOTO U SHEPreTHUYecKoro OanaHca mokapa B MX AuHaMmuke. 2. Pacuer
JUHAMUKY MaTepHAIbHOTO M SHEPreTHMYecKoro OanaHca mo)kapa B MporpaMMme Ha
OCHOBE MHTETpaJIbHOW MaTeMaTU4eCKOW MOJeNIU U 0OpMIIEHHE OTUETA.



CamocrositesibHasi  pa0dora. CoOBpeMEHHbIE IPOTrPAMMHBIE  MPOAYKTHI,
peanu3yronme VUHTETrPaJIbHYIO0 MaTeMaTHYECKYIO MOJEJIb no>xapa.
DKCnepruMeHTaIbHbIE METO/Ibl ONPEIECICHUS TMHAMUKU OMAcHBIX (haKTOPOB MOKapa.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononuurtensHas [1-3].

Tema 3. T'azo00Men mnomMemenuii u Temopusnyeckne Q(YHKUIMH,
Heo0XoAMMbIe IJI5l 3AMKHYTOT0 ONTUCAHUSA MOXKAPa.

Jlekuusi. PacnpeneneHune JnaBieHMA 1O BbICOTE MoMemieHus. [ImockocTh
paBHBIX JaBJICHUN W pEeXUMBI paboThl mpoema. Pacder pacxoma Tra3sa,
BBEIOpAChIBAEMOI0 4Uepe3 MpoeMbl. Pacder pacxoma Bo3ayxa, MOCTYIAIOIIETO Yepes3
npoembl. BiusiHue Betpa Ha razooOMeH. OIeHKa BEIMYMHBI TEIJIOBOTO TMOTOKA B
OTPaXKJEHUSI. OMIHUPUUECKUE U TMOTYIMIUPUYECKHE METOJbl pacyeTa TEMI0BOTO
MOTOKA B OTpaKAeHUA. METOIbl pacyeTa CKOPOCTU BBITOPAHUS FTOPIOYUX MAaTEPUATIOB
Y CKOPOCTH TEIJIOBBIAECICHUSI.

IIpakTnueckoe 3anaTHe. 1. OUEHKA BIUSHUS OTIEIbHBIX CBONCTB TOPHOYEHN
Harpy3kd Ha JIMHaMUKYy ONacHbIX (hakTopoB moxapa. 2. M3yueHue mnapameTpoB
€CTECTBEHHOTO Tra3o00MeHa MpH MoXKape B UX CBSI3M MEXIy COO0Oi, a Takke C
r€OMETPUYECKUMH XapaKTEPUCTUKAMHU MpoeMoB. 3. Pacuer nuMHaAMUKU MOXKapa C
MIOMOUIBI0 MPOTPaMM HAa OCHOBE HWHTETPaJbHOM MaTEMAaTHYECKON MOJEId |
odopmMIleHHE OTUYETA.

CamocrositesibHasi padora. @opMynbl JUisl pacueTra CKOPOCTH JIBHKEHUS
YXOJIAIIHUX Ta30B U MOCTYMNAIOIIETO BO3AyXa B pa3HbIX TOUKaX MpoemMa. 3aBUCUMOCTHU
MacCCOBBIX PACXOJIOB YXOASIIUX Ta30B U MOCTYIMAKOUIET0 BO3/yXa JJisl IPOEMOB MPHU
Pa3TUYHBIX PEKUMaX ra3000MeHa OT TEOMETPUUIECKUX XAPAKTEPUCTHK ITOTO MpoemMa
U CpPEIHEOOBEMHBIX IMapaMETPOB COCTOSHUS Ta30BOW CpeAbl B TIOMEIICHHUH
(MJIOTHOCTH W JIaBlieHUs). PairaliioOHHO - KOHBEKTUBHBIN Ipoliecc TEIUIoNnepeHoca B
razoo0pa3Hol cpejie MpH MoxKape B MOMEIIEHUH.

Pexomenayemas urepartypa:

OcnoBHas [1-2],

JononuurtensHas [1-3].

Tema 4. MaremaTnueckas NOCTAaHOBKa 3axaun o auHamuke O®PII B
HAYAJbHOM CTAAUM MOXKAPA.

Jlekuus. Knaccudukanus mHTErpanpHeIXx Moneneil moxapa. WHTerpanbHas
MaTeMaTU4YecKasi MOJIENb MoXKapa JJis UCCIeIOBAHMs TUHAMHUKN OTACHBIX ()aKTOPOB
noxkapa M €€ 4YHuCIeHHas peanuszanus. VHTerpanbHas maTeMaThudeckas MOJENb
HayaJbHOM CTaJMU MOXKapa U pacuyeT KPUTUUECKOU MPOJOJKUTEIIBHOCTH MOXKapa.

IpakTuyeckoe 3ansTue. 1. OleHka BIUSHUS PabOTBHl  CHCTEMBI
MEXaHUYECKON BEHTUJISAILIMM Ha PEKUM ra3000MeHa U TUHAMUKY OTMACHBIX (PaKTOpoB
noxapa. 2. M3ydeHue BIMSHUSL TUMA TOPIOYEH HArpy3KH Ha JUHAMHUKY MPOIIECCOB
pa3BUTHUA TMOXKApa B MOMEIICHUU W TEIUIOOTJAYU K MOBEPXHOCTSIM OTPAKACHUU. 3.
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Pacuer nuHamMuKKd mOXapa C MOMOIIBIO MPOTPaMM HAa OCHOBE MHTErPaibHOM
MaTeMaTU4eCKON MoIeNd U 0(OpMIIEHUE OTUETA.

CamocTrosiTesibHast padora. Teopus noxxapa u npoiecc ropenus. HauaabHbrit
ATall IoXapa B 3aKphITOM TIOMEINIEHWH JI0 TOJHOTO OXBaTa IlaMeHeMm. Pacuer
BPEMEHH IBAKyaIlluu U3 TOPSIIETo MOMEIICHHUS.

Pexomenayemas Jurepartypa:

OcnoBHas [1-2],

JononnurtensHas [1-3].

Tema S. IIpornosupoBanne O®II npu TymieHUm moxkapa ¢
HCIO0Jb30BAHMEM MHTErPAJIBLHOI0 METO/A.

Jlekuus. Pacuer KpUTHYECKHMX 3HAYEHWW CPEAHUX I1ApaMETPOB COCTOSHUSA
cpensl B moMeneHnu. Pacuer koadduiuenTa TemIonoraomeHus mpyu onpeneaeHIH
KPUTHUYECKOM NPOJOJDKUTENBHOCTH TMOKapa. PeXuMM IOMHOCTBIO pPa3BUBIIETOCS
no)kapa U TeMIEpaTyphl, TP 3TOM JoCTUraemble. BpIOpoc miiaMeHHu U3 ropsiiero
nomenieHus. PacnpoctpaneHue noxapa u3 nomeunieHus. OCOOEHHOCTH pa3BUTHSA
nokapa B JKWJIBIX 3[aHUSAX, OOIIECTBEHHBIX 3JaHMSX, IPOU3BOJCTBEHHBIX U
CKJIa/ICKMX [TOMEILEHUSX, CEIbCKOXO035HCTBEHHBIX O0BEKTAX, HA TPAHCIIOPTE.

IIpakTHyeckoe 3ansaTHe. 1. 3ydyeHue BausHUA TUIA TOPHOYEH Harpy3Ku Ha
TEMIEPATYPHBIN pexuMm noxapa. 2. OueHka BIMSHUS pabOThl cCUCTEM OOBEMHOIO
MOKapOTYyIIEHUsI Ha JUHAMMKY ONACHBIX (PaKTOpoB mokapa. 3. Pacdyer nuHamuku
1oXkapa ¢ HOMOIIBIO ITPOTPaMM Ha OCHOBE MHTETPATIbHOM MAaTEMATUYECKOM MOJEIN U
odopmMIieHrEe OTUYETA.

CamocrositesibHasi padora. HccinenoBaHwe TeMIEpPaTypHOro peXuMa B
BEpXHEH 30HE IIOMELIECHHs IIpU JIOKAIbHOM IoOXape. lMccnepoBanue auHaMHKU
JNBUKEHUS TpaHULbl 33JbIMJICHHONM 30HBI NIpPH JIOKAJIBHOM IoXape. BinsHue
pacmojoXKeHUs] TOPIOYe HAarpy3Kd Ha JUHAMHKY OIAacHBIX (DakTOpoB MoXKapa H
razoooMeH nomenieHus. ONTUMU3aLUs OTHE3AIUThl CTPOUTENBHBIX KOHCTPYKIMM €
y4€TOM IIapaMEeTPOB PEAIbHOIO MOXkKapa.

Pexomenayemas qurepartypa:

OcnoBHas [1-2],

JlononnutensHas [1-3].

Tema 6. OcCHOBHBIE T0JIOKEHUS] 30HHOTO0 MOJCJHUPOBAHUS IOKAPOB.
YuciieHHas peaju3alnus 30HHOM MOJE/IH.

Jleknusi. OCOOCHHOCTH paclpeseiCHHs] JTOKaJIbHBIX MapaMeTPOB COCTOSHUS
ra3oBOM cpejibl BHYTPU MOMEUIECHUS B HAYaJIbHOW CTaJUU MOXKapa U IMPH JIOKAITbHBIX
noxapax. PasneneHre NpoCTpaHCTBa BHYTPHU TMoxkapa Ha 30HBL OnpeaeneHue
ITIOTOKOB MAacChl M SHEPTHUM M3 KOHBEKTMBHOM KOJIOHKH B IPHUIIOTOJIOYHBINA CJIOW HA
OCHOBE TEOpUH cBOOOAHOM TypOyJIEeHTHON KOHBEKTUBHOM CTpYH.
HuddepeHunanpuple ypaBHEHUSI MaTepUaibHOrO OanaHca Ta30BOM cpenbl U ee
KOMIIOHEHTOB, 0OajlaHca ONTUYECKOr0 KOJMYECTBA JbIMA U DHEPruu  JUIsl
MPUNOTOJIOYHON 30HBI NpPHU OTCYTCTBMM Tra3o00MeHa C BHelHeW artMocdepoil.
HuddepeHunanbuple ypaBHEHUS [BWXKEHHMS HIDKHEH TpaHUIBl MPUIOTOIOYHOM
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30Hbl. HauanbHble ycnoBus. Marematndeckasi MOCTAaHOBKA 3aJaud MPH T'a3000MeHe
IIPUTOJIOYHOTO CJIOSI ¢ BHEIIHEW CPEAOW M M3MEHSIOIMMCS CO BPEMEHEM OYarom
noxkapa.

IIpakTnueckoe 3anaTHe. 1. MaremaTnueckass NOCTaHOBKA 3aJayd IIpU
ra3000MeHe MPUTOJOYHOTO CJIOSi C BHEWIHEW cpenoil. 2. 30HHAsE MareMaThyecKas
MOJENb HAa4YaJbHOM CTaJAWM MOKapa B momMemieHuu. 3. Pacder mokapHOro pucka c
MIOMOUIBIO MPUKIAAHBIX TPOTPAMM Ha OCHOBE 30HHBIX MOJEJIEN MOKapa.

CamocrosiTesibHast padora. Maremarnueckas IIOCTAaHOBKA 3aJayd O
JMHAMHKE OTMACHBIX (PAKTOPOB MOXkKapa B MPUMOTOJIOYHON 30HE U €€ aHAJTUTUYECKOe
peleHrne INpU NOCTOSIHHBIX 3HAYEHUSX Pa3MEPOB M TEIUIOBOM MOIIHOCTM Odara
TOpPEHMS. YCJIOBUS BO3HUKHOBEHUs B3PBIBOONACHBIX CMECEH, XapaKTEPUCTHUKHU
00BEMHOTO B3pbIBAa, MOIIHOCTH B3pbIBa (pacueTHble mapameTpsl). CIO0XKHOCTDH
YUCJIEHHOW peaju3alii TOJHOM 30HHOM MATeMaTHYeCKOW MOJEIu. AJTOpUTM
yuciaeHHoro pemieHusi 3amaun Ha [IDOBM. CrpykTypa mporpamMmbl U €€ 3amyck.
JleficTBUS TIPH BOBHUKHOBEHUHU OIIMOOK.

Pexomenayemas urepartypa:

OcnoBHas [1-2],

JononaurtensHas [1-3].

Tema 7. OCHOBBI nuddepeHuMAIBLHOTO (mos1eBoOro) MeTo1a
nporuosupoBanust OPII. YucinenHas peaju3anus MoJeBo Mo/Ieju.

Jleknusi. CymaocTh qudpepeHnnanrbHoro MeTona, ero HHHOPMAaTHBHOCTh U
o0JacTh MPAKTHUYECKOTO HCMOJb30BaHUs. COBpEeMEHHOE COCTOSIHHE BOMpOCa.
Uucnennas peanuszanus adddepeHuanbHON MaTeMaTUYECKON MOACIH.

bazoBas cucrema mudepeHIManTbHBIX YpaBHEHUH B YAaCTHBIX MPOW3BOIHBIX
JUTsl OTIMCaHUsT TYpOYJICHTHOTO HECTAI[MOHAPHOTO JBIKEHUS M TPOIIECCOB TEIUIO- U
MacCOIIEpEHOCa B MHOTIOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XHUMHMYECKHX
peakumii u  00pa3oBaHUS JBIMOBOTO  a’po30jsi. TypOylieHTHass BA3KOCTb,
TEIUIONPOBOAHOCTh U AU dy3us. Anredbpandeckas mojelb TypOyleHTHOCcTH. K-g
MOIeNTb TYpOyJIeHTHOCTH. [ paHNYHbBIE YCIOBHS ISl TapaMeTPOB TypPOYICHTHOCTH Ha
orpaxaeHusx. MopenupoBanue — mpoueccoB  ropenus.  OmHOCTyneHYartas
HeoOpaTuMasi OpyTTO-pEaKIus MEXKIy TOPIOYUM U OKHCIuTeIeM. J[ByxcTymeHdJaras
peakius 1 oOpazoBaHue caku. MareMaTudeckas MOJAeNb 00pa30BaHMsl, KOATYJISILIHH
U TepeHoca ApIMOBOTO a’po3osid. [lornomenne, paccenBanue u ociablieHue CBETa B
asposoiie. PaauanuoHHBIN TEIJIONEPEHOC B HENPO3pAavyHOM Cpene. YpaBHEHHE
MEPEHOCAa TEIJIOBOTO M3JIYYEHUsI, METOAbl PELICHUs 3aJa4d O NEPEHOCE TEMIOBOrO
U3JIy4EHUS — MMOTOKOBBIN, MU Y3MOHHBIN, TUCKPETHBIA U cTaTucTHYecKuil (MoHTe-
Kapno). I'pannunble 1 HayajdbHBIE YCIOBUS HA OTPAXKIAIOIIUX MOBEPXHOCTSIX U HA
MOBEPXHOCTU TOPIOYET0. YCIOBHUS B CEYEHHUAX MPOEMOB U B MPUJIETAIOLIECH K HUM
BHeIIHEeH obsiactu mpoctpancTBa. Knaccudukanus muddepeHnmanbHpx Mojeei
noxkapa.

IIpakTuyeckoe 3ansaTHe. 1. Co3maHue TOMOJOTUU OOBEKTA MJI OLIEHKHU
MOKapHOT0 PUCKA C TOMOIIBIO MPUKIAAHBIX MPOrPAMM Ha OCHOBE MOJIEBBIX MOJIETEH

12



noxkapa. 2. Co3gaHue M pacueT 3BaKyallMOHHOW COCTaBJISIONICH pacueTa MoKapHOro
pHCKa.

3. Nuddepennmanbhaas (mmojesas) MareMaTHdeckasi MoOJiellb To)kapa B 3/1aHUH.

4. PacdeTr mokapHOTO pHUCKa C MOMOIIBIO MPUKIAAHBIX MPOTPaMM Ha OCHOBE

TIOJIEBBIX MOJIEJICH MmoXKapa.

CamocrosiTesibHasi padora: CymHOCTh METOAa, €ro HMH(OPMATHBHOCTh U
00JacTh MPAKTHYECKOTO HWCIONb30BaHMs, 0a30Byl0 cucTeMy audQepeHnaibHbIX
ypaBHEHHH B  YaCTHBIX  NPOU3BOJAHBIX Il  ONMUCAaHUS  TypOyJIEHTHOTO
HECTAIIMOHAPHOTO JBMKEHUS U MPOLIECCOB TEIUIO- U MacCOOOMEHa, alreOpandecKyro
MOJieJIb TYpOYyJIEHTHOCTH.

Pexomenayemasi sureparypa:

OcHosHnas [1-2],

HononuurenbHas [1-3].

3204HO# popMBbI 00yUeHUs

Tema 1. OCHOBHBIE TOJIOKEHHUSI U TMOHATHS MOKAPHBIX PUCKOB, 2 TaKKe
METO/I0B IIPOrHO3HMPOBAHUS ONMACHBIX (akTOopoB no:xkapa (ODII).

Jlekuusi.  @usmyeckue  BeIWUMHBI,  Xapakrtepusywunme ~ ODII B
KOJIMYECTBEHHOM OTHOIeHUU. [IpenenbHo momyctumble 3HadueHust ODII. [enu wu
3aaul  ompejeneHus (pacd€ra) pazIUYHBIX BHUIOB TOXKAPHBIX PHUCKOB IS
paznu4HbBIX 00BEKTOB. VX KpuTHuUeckwe HOpMaTHUBHBIE 3HaueHus. OmnpenencHue
(XapakTepuCcTHKa) pa3InYHbIX BUIOB MOXKAPHBIX pUCKOB. HOpMaTUBHBIE JOKYMEHTHI,
oTIpeNieNAoNMe TMoXapHble pucku. Kakuwe BenmwmuuHBI BXOAST B (HOPMYIY
ONpPEACICHUsI PACYETHOM BEIMYMHBI WHJWBUIYAJbHOTO MOXKAPHOTO  pPUCKA.
OcHOBHBIE TPEOOBAHUS K OMPEICICHHUIO TOKAPHOW OMACHOCTH MPOM3BOCTBEHHBIX
0OBEKTOB.

CamocrositesibHasi padora. HopmaTuBHO-paBOBOE€ pEryJMpOBaHUE B
00JIaCTH OLIGHKH TI0KApHOM OINACHOCTH Pa3IMYHbIX O00BEeKTOB. (OcoOEeHHOCTH
ONpPE/CIICHUST TIOXKApHBIX PUCKOB Ha HETUIOBBIX 00bekTax. CoBpeMeHHOE
MOJIO)KEHHE METOJUK 110 OILICHKU TOXKapHBIX PUCKOB Ha OOBEKTAX Pa3IUYHOTO
HazHaueHusa. [lokapHbIi pUCK — Mepa BO3MOXKHOCTH peaId3alMu  IOKAPHOU
OITACHOCTH U €€ MOCJICICTBUM JJIA JIFOJIEM Y MAaTEPUAJIbHBIX [IEHHOCTEM.

Pexomenayemas urepartypa:

OcHosHnas [1-2],

JononuurenbHas [1-3].

Tema 2. OcHOBHbIe TNOHATHSE W  YPaBHEHMSl MHTErpajbHOi
MaTeMaTH4YeCKOM MOJE/IH M0Kapa B IOMEIeHUH.

IIpakTnueckoe 3anstue. 1. KoinuecTBeHHass OILIEHKAa COCTaBJISIIOIIUX
MaTepUaIbHOIO W HEpPreTHdYecKoro OanaHca IMokapa B UX AuHaMuke. 2. Pacuer
JUHAMHUKY MaTepUajbHOIO M HHEPreTHMUecKoro OajaHca moxapa B IPOrpaMMe Ha
OCHOBE UHTETPaAJIbHON MaTeMaTH4eCKOW MOJIETN U 0(OPMIIEHHE OTUETA.
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CamocrosiTesibHass padora. VcxoaHble MOJOKEHUS U OCHOBHBIE TMOHSATHS
UHTErPAJIbHOTO  METOJla TEPMOJMHAMHUYECKOro aHanu3a noxkapa. (CBolicTBa
razoo0pa3Hoi cpejibl B MOMEIIEHUU NpU Nokape. MHTerpanbHbld METOJI ONMUCAHMS
COCTOSIHMSI Ta30BOM cpelpl MpU TMoKape B MoMenleHud. JlpiMooOpa3oBaHue WU
napameTpbl JpiMa, 00pa30BaHHOTO TBEPAbIMU YacTUIlaMH. CBsI3b MEX]y ONTHYECKOM
IJIOTHOCTBIO JIbIMa U JAJTbHOCTHIO BUIUMOCTH.

Huddepenunanbuble ypaBHEHUSI HMHTETPaIbHOM MaTeMaTUYeCKOW MOJIeNu
MoKapa, OIHKCHIBAIOIINE JUHAMUKY OMAacHbIX (akTopoB moxkapa. HaudanbHble
yCIOBUSL U yCNOBHUS oJHO3HAYHOCTH. Kiaccudukamnust M CyIIHOCTh MHTErpalbHBIX
MaTeMaTHYECKUX MOJeNed Imoxapa. MaremaTudeckass ITIOCTaHOBKA 3a1add O
nporHo3upoBanu  O®Il Ha ocHOBe TOMHOW cuCTeMBbl AUQPEpeHIInATBHBIX
YPaBHEHUM UHTErPAIBHON MOJIEIIN MTOXKapa.

CoBpeMEeHHbBIE MPOrpaMMHBIE MPOIAYKTHI, PEATNU3YIOIIHE HHTErPaJIbHYIO
MaTEMaTUYECKYI0 MOJIEIb MO0Xapa. ODKCHEPUMEHTAIbHBIE METOIbl OINPEACIICHUS
JMHAMUKH OTMACHBIX (PAKTOPOB Mokapa.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononnurtensHas [1-3].

Tema 3. T'azo00MeHn mnomMemenuii u Temopusnyeckne QYHKINMH,
He00X0AMMBbIe U1 3AMKHYTOI'0 OIIMCAHUS I0KApA.

CamocrositesibHasi  pa0Gora. PacnpeneneHne [1aBl€HMd 1O  BBICOTE
nomeneHus. [110CKOCTh paBHBIX JaBICHUW M pPEKUMBI paboThl mpoema. Pacuer
pacxoma rasa, BbIOpachlBaeMOro uepe3 IMpoeMbl. Pacuer pacxomga Bo3dyxa,
MOCTYMAIOIIET0 Yepe3 npoeMbl. BiusHue BeTpa Ha ra3o00MeH. OleHKa BEIMYUHBI
TEIJIOBOTO IMOTOKA B OIPAXKIAECHUSA. OMIIMPUYECKUE U IMOITYIMIHUPUUYECKUE METOJIbI
pacdera TEIJIOBOrO0 MOTOKA B OrpaxaceHUs. MeToabl pacuera CKOPOCTH BBITOPAHUS
TOPIOYMX MATEpUAIOB M CKOPOCTH TEIUIOBbLACIECHHA. DPopMynsl I pacdera
CKOPOCTH JIBMXKCHMS YXOISAIIMX Ia30B U MOCTYMAKOUIETO BO3AyXa B Pa3sHbIX TOYKaX
npoeMa. 3aBUCHMOCTH MAaCCOBBIX PAacXOJ0B YXOIAIIMX Ta30B M IOCTYIAOIIETO
BO3/yXa JJI IIPOEMOB IPU Pa3IMYHBIX PEXKHUMAX Ia3000MEHa OT IeOMETPUUYECKUX
XapaKTEPUCTUK ATOrO MpoeMa U CPeIHEOOBEMHBIX MMAapaMETPOB COCTOSHUS Ia30BOU
Cpelbl B MOMEHICHUH (IJIOTHOCTH M JaBJ€HMs). PainalnmOHHO - KOHBEKTHBHBIN
IPOLIECC TEIMJIONEPEHOCA B Ta3000pa3HOM Cpefie MPU MOXkKape B IOMEILEHUU.

Pexomenayemasi sureparypa:

OcHosnas [1-2],

JononuurenbHas [1-3].

Tema 4. MaremaTnueckassi NMocTaHoBKa 3agauud o auHamuke ODII B
HAYAJbHOM CTAAUM MOXKAPA.

CamocrositesibHast padora. Kiaccudukanuys HWHTErpadbHBIX — MOJEeH
noxapa. HHTerpasibHag MaTeMaTu4eckas MOJEeNb IoXapa Uil HUCCIeI0BaHus
JMHAMHUKHA OTMACHBIX (DAKTOPOB MOXKapa M €€ YMCIICHHas peanu3anus. VHTerpanbHas
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MaTeMaTH4ecKass MOJeNIb HA4YaJIbHOM CTaJAMM TOXKapa U pacyeT KPUTUUECKOM
MPOIOJIKUTEILHOCTH TTOXKapa.

Teopus mokapa u mpouecc ropeHus. HauanbHpll 3Tan moxkapa B 3aKpbITOM
MOMEIIEHUH [0 TOJHOTO OXBaTa IJlaMeHeM. PacueT BpeMEHHM »SBaKyallud W3
rOpsIIEro MOMEIICHUS.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononuurtensHas [1-3].

Tema S. IIpornosupoBanne O®II npu TymieHUm mokapa ¢
HCIO0Jb30BAHMEM MHTErPAJIBLHOIO METOAA.

CamocrositesibHasi padora. PacueT KpUTHYECKHX 3HAUYEHHH CpPEIHUX
napamMeTpoB  COCTOSIHUSI  cpeabl B moMmemnieHuu. Pacder  koaddunmenrta
TEIJIONOIVIONIEHUSI MPU ONPEAEICHUN KPUTHUYECKOW MPOAOJIKUTENBHOCTH MOXKapa.
PexxuM MOJIHOCTBIO Pa3BUBILIETOCS M0XKApa U TEMIIEPATYPHI, IPU 3TOM JOCTUTAEMBIE.
BeiOpoc mmamenu w3 ropsmero nomMeuieHus. PacnpocTtpaHeHue noxkapa U3
nomenieHusi. OCOOEHHOCTH pa3BUTUS IOXKapa B KWIbIX 3[JaHUSAX, OOLIECTBEHHBIX
3/1aHUSAX, MPOU3BOJCTBEHHBIX M CKJIAJCKUX MOMEUIEHMSX, CEIbCKOXO35ICTBEHHBIX
oObekTax, Ha TpaHcnopTe. MccienoBaHue TeMrepaTypHOro pexuma B BEpXHEW 30HE
NOMELLEHUS MIPU JIOKaJIbHOM ToXkape. MccnenoBanue TMHAMUKU TBUKEHUS TPaHULIbI
3aJIbIMJICHHOM 30HBI MpPHU JOKAJIBHOM MoOXape. BiusHue pacnosoxeHus roproyeit
Harpy3Kd Ha JUHAMHUKY OMNAacHbIX (DAaKTOPOB MoOKapa U Ta3000MEH MOMEIIEHUS.
OnTuMu3anys OTHE3aIIUThl CTPOUTEIbHBIX KOHCTPYKUMH C Y4Y4E€TOM IapameTpoB
peanbHOro moxapa.

Pexomenayemasi sureparypa:
OcHosnas [1-2],
JononaurtensHas [1-3].

Tema 6. OcCHOBHBIE T0JIOKEHUS] 30HHOIO0 MOJCJHUPOBAHUS IOXKAPOB.
Yuc/ieHHas peajn3anus 30HHOW MOJeJIH.

CamocrosiTesibHast padora. OCOOCHHOCTH paclpeeieHus JOKaJbHBIX
MapaMeTPOB COCTOSIHUSL Ta30BOM Cpelbl BHYTPU MOMEIICHUS B HAYaJbHOW CTaauu
noxkapa M IpH JOKaJbHBIX NOXapax. PazneneHne npocTtpaHcTBa BHYTpH IoXkapa Ha
30Hbl. OmnpeneneHue NOTOKOB MAacChl M 3HEPrMM U3 KOHBEKTHBHOW KOJIOHKH B
MIPUTIOTOJIOYHBIN CJIOM HA OCHOBE TEOPHH CBOOOTHOW TYpOYJICHTHOW KOHBEKTHBHOM
ctpyu. JAuddepernunanpapie ypaBHEHUS MaTEPUATBHOTO OalaHCca Ta30BOUW Cpebl U
ee KOMIIOHEHTOB, OajlaHCa ONTHYECKOTO KOJMYECTBAa JbIMa M OHHEPruM Jis
IPUIIOTOJIOYHOM 30HBI TPHU OTCYTCTBUM Ta3000MeHa C BHEIIHEW aTMOocQepoil.
HuddepeHunanbable ypaBHEHHs] ABM)KCHHUS HIDKHEH TPAaHULBI MPUIIOTOIOYHOM
30Hbl. HauanbHble yciaoBusi. MaTeMaTtuyeckas MOCTAaHOBKA 3a/1ayd MPU ra3000MeHe
MPUTOJIOYHOTO CJIOS C BHEIIHEW CPEeAOod M M3MEHSIOIIMMCS CO BPEMEHEM OYarom
noxkapa. MartemaTudeckass MOCTaHOBKA 3aJayd O JMHAMHUKE OMNAacHBIX (aKTOPOB
nokapa B IMPHUIIOTOJIOYHOM 30HE M €€ AHAJUTUYECKOE PELICHHWE INMPHU MOCTOSHHBIX

15



3HAYEHHSIX Pa3MEpOB M  TEIUIOBOM MOIIMHOCTH oOd4ara TOpPEHUA. YCIOBUA
BO3HMKHOBEHHUSI B3PBIBOOIMACHBIX CMECEH, XapaKTePUCTUKU OOBEMHOTO B3PHIBA,
MOIIIHOCTh B3pbIBa (pacyeTHbie mapaMerphl). CIOXKHOCTh YHUCIECHHON peanu3aiuu
MOJTHOW 30HHOM MAaTeMaTH4eCKOW MOJEIU. AJTOPUTM YUCIIEHHOIO PELICHUS 3aJa4u
Ha [[DBM. Crpykrypa nporpammbl U €€ 3amycK. J[efcTBUsi NpHM BO3HUKHOBEHUHU
OIHOOK.

Pexomenayemas urepartypa:

OcnoBHas [1-2],

JononuurenbHas [1-3].

Tema 7. OcHoBbl jauddepeHHANBHOIO  (I0JEBOr0)  MeToAa
nporuosuposanus O®@II. YUucaennas peajusanus 1noJieBoil Moaesu.

Jleknusi. CymaoCcTh qudPepeHnmnanrbHoro MeTona, ero HHHOPMAaTHBHOCTh U
o0JacTh MPAKTHYECKOrO HCMojb30BaHus. COBpEeMEHHOE COCTOSIHHE BOMpOCa.
Uucnennas peanuzauus 1ud@epeHinnanibHoi MaTeMaTHYECKON MOIETH.

bazoBas cucrema nuddepeHInanbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOHBIX
JUTIsL ONMCaHusl TypOYJIEHTHOTO HECTAIlMOHAPHOTO JBMXKEHUS M MPOLECCOB TEIIO- U
MaccOIlepeHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XUMHUYECKUX
peakumii u  00pa3oBaHUS JBIMOBOTO  a’po30jsi. TypOylieHTHass BSA3KOCTb,
TEIUIONPOBOAHOCTh U U dy3us. Anrebpanueckas mojelb TypOyleHTHOCcTH. K-g
MOJieIb TYpOyJIeHTHOCTH. [ paHnYHBIE YCIOBUSA JIJIsl TApaMeTPOB TypOyJIEHTHOCTH Ha
orpaxaeHusx. MopenupoBanue — mpoueccoB  ropenus.  OmHOCTyneHdYaras
HeoOpaTuMas OpyTTO-peakiusi MKy TOPIOYUM U OKHUCIuTeNeM. J[ByxcTyneHdaras
peakuus 1 00pa3oBaHue caxku. MaTreMaTuyeckasi MOJesib 00pa3oBaHusl, KOAryIsuu
U TIepeHoca JAbIMOBOTO a’po3ods. [lornomienue, paccenBanue U ocliabieHue CBeTa B
aspososie. PaguanyMoOHHBIA TEIUIONEPEHOC B HEMPO3pAYHOM Cpefe. Y paBHEHHUE
MEPEHOCA TEIJIOBOTO M3JIYYEHUs, METOAbl PELICHUs 3aa4d O NEPEHOCE TEMIOBOrO
U3JIyYEHUS — MTOTOKOBBIN, MU Y3MOHHBIN, TUCKPETHBIA U cTaTucTHYecKuil (MoHTe-
Kapno). I'pannunble 1 HayajdbHBIE YCIOBUS HA OTPaXKIAIOIIUX MOBEPXHOCTSIX U HA
MOBEPXHOCTU TOPHOYET0. Y CIOBUSA B CEYEHUSX MPOEMOB M B MPUIIETAIOMIEH K HUM
BHEIIHeW obnactu mpocTpancTBa. Knaccudukanus auddepeHunaibHbIXx MoOJenen
noxkapa.

IpakTuyeckoe 3ansaTue. 1. Co3maHwe TOMOJOTUM OOBEKTA I OICHKHU
M0’KAPHOTO PUCKA C MMOMOIIBIO MTPUKJIAJHBIX IPOrPAMM Ha OCHOBE MOJIEBBIX MOJENEH
noxkapa. 2. Co3gaHue U pacyeT 3BaKyallHOHHOM COCTaBJISIOLIEH pacyera MOKapHOro
pucka. 3. JludbdepennuanbHas (TosieBas) MaTeMaTH4ecKas MOJEIb ToXKapa B
3nanuun.4. Pacuer nmoxkapHOro prcka ¢ NOMOIIBIO NPUKIAJHBIX ITPOTPAMM HAa OCHOBE
MOJIEBBIX MOJIEJIEH MOXKapa.

CamocrositesbHass padora. CylnHOCTh METOJa, €ro HHPOPMATUBHOCTH U
00JIaCTh MPAKTUYECKOTO MCIOJIb30BaHMS, 0a30BYI0 cucTeMy Iud@epeHIraTIbHbIX
ypaBHEHUNW B  YACTHBIX  MPOM3BOAHBIX JJIS  ONUCAaHUS  TYpOYJIEHTHOTrO
HECTAIMOHAPHOTO JBMXKEHUS U MPOLECCOB TEIJIO- 1 MacCOOOMEHA, alireOpanyecKyro
Mozenb TypOyneHTHocTH. ba3oBas cuctema nuddepeHIuanbHbIX ypaBHEHUN B
YACTHBIX TIPOU3BOHBIX JIJISl ONMMMCAHMS TYPOYICHTHOTO HECTAIIMOHAPHOTO JIBYKCHHUS
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U TIPOILIECCOB TEIIO- M MAacCOIepeHOoca B MHOTOKOMIIOHEHTHOM Tra30BOM CMeCH ¢
YU4E€TOM XMMHUYECKHX peakluuid M 0Opa3oBaHUS BIMOBOTO a3po3oiisi. TypOynaeHTHas
BS3KOCTh,  TEIUIOMPOBOAHOCTh W Auddys3us.  AnreOpamueckas  MOJENb
TypOyneHTHoctu. K-¢ Mozenp TypOymneHTHOCTH. ['paHWuYHBIE yCIOBHS IS
napaMeTpoB TYpOYJIEHTHOCTH Ha OrpaXIACHHsIX. MoenupoBaHue MPOIECCOB
ropenusi. OgHOcTyneHuaTass HeoOpaTtuMmasi OpyTTO-peaklus MEXIy TOpIOYUM H
okucnurteneM. J[Byxcrymenuartas peakuus u oOpa3zoBaHHE caku. MaTemaTHuecKas
MoJieJh 00pa3oBaHusl, KOAryJSIIUU U MepeHoca AbIMOBOro a’posos. [lormomenue,
paccenBaHMe M oOciablieHHE CBeTa B a’po3ojie. PaguaniMoHHBINA TemaonepeHoc B
HENPO3PAaYHOM Cpele. YPaBHEHHE I[EPEHOCa TEIUIOBOTO W3JIYYEHHS, METOMbI
pElIeHUs 33a[ja4i O MEePEHOCe TETIOBOTO M3JIYYCHUS — MOTOKOBBIHN, MU y3nOHHBIH,
JTUCKpETHBIN U cTatuctudeckuit (Monte-Kapno). ['paHndHbIe U Ha49aabHBIC YCIOBHSI
Ha OTPAKIAIONINX MMOBEPXHOCTAX M HA TIOBEPXHOCTH TOPIOYETO. Y CIOBUS B CEUCHUSX
IpOeMOB W B TMpWIETAIONIe K HUM BHEIMHEH 00JacTH MPOCTPAHCTBA.
Knaccuduxanus nuddepeHunanbHbIX MOJIEIEH oXapa.

Pexomenayemas urepartypa:

OcHosHnas [1-2],

JononuurenbHas [1-3].

5. Metoauueckue PCKOMECHIAIIMH 110 OPraHm3aliy H3y4YCeHUus JTUCHUIIINHBI

IIpn peanuzauuy nporpaMMsl JUCHMIUIMHBI HCIOJB3YIOTCA JIEKLIUOHHBIE U
IIPAKTUYECKUEC 3aHATUA

OO1muMH LEeNAMH 3aHATUN SBIISIOTCA:

— 000011IeHne, cucTeMaTu3anus, yriayOleHHue, 3aKpelvieHUE TEOPETUUECKUX
3HAHUH 10 KOHKPETHBIM TEMaM JUCLUIUIVHBL

— (opMUpOBaHHE YMEHHUH NPHUMEHATH IIOJyYEHHbIE 3HAHMSI Ha IIPAKTHKE,
peanu3anys €IUHCTBA HHTEIUIEKTYAIbHON U IPAKTUYECKOH AESITEIIBHOCTH;

— BbIpa0OTKa MPH PEIICHUH MOCTABIECHHBIX 33/1a4 NPOPECCHOHATBHO 3HAYMMBIX
Ka4eCTB:  CaMOCTOATENIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOM
VHULIMATUBBI.

[{emsamMu JIEKINUA SIBIAIOTCS:

- JaTh  CHCTEMATU3UPOBAHHBIE HAYYHBIE 3HAHUSA 1O  JIHUCLHUIUIMHE,
aKLEHTUPOBAB BHUMaHUE Ha Hau0oJIiee CII0KHBIX BOIIPOCAX;

- CTUMYJIMPOBATh AKTUBHYIO [TO3HABATENIbHYIO AESITEIBHOCTh 00yUYaroIuXcs,
Croco0CcTBOBATH (HOPMUPOBAHUIO UX TBOPUYECKOTO MBIIIICHUSI.

B xome mpakTthdyeckux 3aHATUNA oOecmedyMBaeTcs MPOLECC AaKTHUBHOTO
B3aMMOJECHCTBHS O0y4aIOLMXCs C MPEenoiaBareiaeM; IpruoOpeTaroTCsl MPaKTHUYECKHE
HaBbIKM M yMeHHs. Llenb MpakTUYEeCKMX M CEMHUHAPCKUX 3aHIATUN: YriayOuTh U
3aKpEeNuTh 3HaHUS, TOJyYEHHbIE Ha JIEKIUH, (OPMHUPOBAHUE HABBIKOB PaOOTHI C
uHbopMallell W HWCIMOJIb30BAHUSA 3HAHUM MJi1 pEHIeHHUs NPAKTUYECKUX 3ajad;
BBIIIOJTHEHNE TECTOBBIX 3aIaHUM IO MPOBEPKE MTOIYYECHHBIX 3HAHUN U YMEHNH.

CamocTtosaTenbHass paboTa oOydarolMXCsl HampaBlieHA Ha YIUIyOJeHuEe u
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3aKpeIyIeHHe 3HAHW, MOJyYEHHBIX Ha JICKIHUSIX W APYTUX 3aHATHUSAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIBHOTO aKTHBHOTO MPUOOPETEHHsS] HOBBIX, JOMOJIHUTEIbHBIX
3HAHUM, TIOATOTOBKY K IPEACTOALUM 3aHATUSIM.

6. OueHo4YHbIe MaTePUAJIbI 110 IUCIUIIAHE

Tekymuit KOHTPOIIb yCIIEBAEMOCTH 00ECTICYNBACT OI[CHUBAHKUE X0a OCBOCHHS
JOMCIUILTIHBL, IPOBOAUTCSI B COOTBETCTBHHU C COJEP)KaHUEM JUCIMILIHHBI IO BUIAM
3aHATUN B (hOopMe OMpoca/TOKIaI0B/pelieHus 3a1a4/ TECTUPOBAHUSI.

[TpomexxyTouHasi aTTecTalysi 00ecleYrBaeT OLEHUBAHHE MPOMEXKYTOYHBIX U
OKOHYATEIbHBIX PE3yJbTaTOB OOYYEHHWsS IO AMCUUILUIMHE, MPOBOAUTCS B (opme
’K3aMEHa.

6.1. I[IpuMepHbIE OlIEHOYHbIE MATEPHAJIBI:

6.1.1. Tekymero KOHTPOJIA

Tunosbie BONpPOCHI AJIs1 ONIPOCa:

Kakogs! 11enu npornozupoanusi ODII?

[Haiite onpenenenue noxapy u O®II;

OxapakTepusyiite noxapHbii (HakTop - MIaMs U UCKPBI;

OxapakTtepusyiite moxapHbli  (GakTOp - TOBBIINICHHAs TeMIleparypa

OKpYXaroueu Cpepl;

Oxapakrepusyite MokapHbId (HAKTOp - TOKCUYHOCTH MPOAYKTOB TOPEHUS U

TEPMHUYECKOT0 Pa3I0KEHNUS;

OxapakTepu3syite noxkapHblii (aKTOp — JIbIM;

[Tepeunciure npenensHo aonyctumbie ODII;

Ha kakue kiaccel 1ensTcs MaTeMaTHYeCKUE MOJIENH 110XkKapa;

9. Tlepeuucnnte OCHOBHBIE OMAacHbIE (PAKTOPHI MOXKAPA;

10.B kakux HOpMaTUBHBIX JOKYMEHTaxX perinameHTupyrorcss OPII;

11.Kakue maTremaTuueckue MeTOAbI ITO3BOJISIFOT OLIeHUTE ODI 1.

12.Kakue usnueckue sSIBICHUS BIUAIOT HA pacCIpoCTpaHEHUe moxapa?

13.Ilepeuncnure (HakTOphl, BIAUSIONIME HA CKOPOCTh PACIPOCTPAHECHUS TJIAMEHU
10 TOPIOYHUM MaTepuaiam;

14.0OxapakTepu3yiTe moKapHbIi (HaKTOp - TIaMs U UCKPBHI;

15.0xapakrepusyiite  mokapHblid  (akTOp - TOBBIIIEHHAas TeMIEparypa
OKPYXaroUIEN CPEbI;

16.0xapakrepu3syiiTe moxapHblil (PakTOp - TOKCUYHOCTh MPOJAYKTOB TOPEHUS U
TEPMHYECKOTO PA3JIOKEHHUS;

17.0xapaktepusyiiTe no>kapHblii HakTop — AbIM.

18.B uyem 3akito4aeTrcs OCHOBHAs CIIO)KHOCTb HCCIEAOBaHMUS TOKapa Kak
(bu3HYECKOro SIBJICHUS?

19.1losicHuTE CYyIIHOCTH METO/Ia aHAJIN3a CIIOKHBIX MPOLIECCOB;

20. Kakue cBoiictBa roproyeit Harpy3ku (I'H) m xakum oOpa3om BIMSIOT Ha
JUHAMUKY T0Kapa U ero onacHbix (akTopoB?

A o

® N
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21.[louemy HEBO3MOXHO MOAPOOHO U3yuuTh BiUsHUE cBoWictB ['H Ha
IpOTEKaHUE TOXKapa TOJIBKO HA OCHOBAaHUH (PU3UUECKUX IKCIIEPUMEHTOB?

22.0xapakTepu3yuTe NoKapHbIi (HaKTop — riams.

23.Ha xakue 3Tarbl JeUTCs MoKapa B 3aKPhITOM MOMEIEHUH?

Tunosblie TeMbI 11 JOKJIAT0B:

1. ®usnueckue BenuuuHbl, xapakrepusyromme O®PII B KOIMYECTBEHHOM
otHoweHuu. [IpenensHo nonycrumsie 3HaueHust ODII.

2. llemn wm 3amaum omnpeneneHus (pacy€ra) pas3auyHbIX BUIOB MOYKAPHBIX
PHUCKOB JIJIsl pa3UYHbIX 00bEKTOB. X KpuTHUYECKHE HOPMATUBHbBIE 3HAUCHU.

3. Onpenenenue (XapaKTEPUCTUKA) PA3IMUYHBIX BUJIOB MOXKAPHBIX PUCKOB.

4. YactoTa BO3HMKHOBEHMS TOXKapa B 3JaHUM M KakUM oOpa3oM OHa
OnpeaeseTcs.

5. BeposTHOCTh 3PPEKTUBHOTO CpabaThIBAHHWS ABTOMAaTHYECKHX YCTaHOBOK
II0’KAPOTYIIEHUS B 31aHNH.

6. BepoATHOCTH MNPUCYTCTBUS JIOAEH B 30aHUM U KAKUM 00pa3oM OHa
ONPEIEIAETC.

7. BeposTHOCTh 3BaKyallUd JIIOJAEH NpH MOXape M KakuM o0pa3oM OHa
ONPEIEIAETC.

8. BepoaTtHOCTh 3P PEKTUBHOI pabOThI CUCTEMBI IPOTUBOIOXKAPHOM 3aIUTHI,
HaIpaBJIEHHOM Ha obOecriedeHre 0e30MacHOM IBaKyaluu Joei mpu noxape. Kakum
00pa3oM OHa paCCUUTHIBAETCS M KAKME COCTABJISIONINE BXOASAT B PacUér.

9. XapaxkTepucTMKa M CyThb pPa3JU4HBIX MATEMATHYECKUX MOJEJEH,
IPUMEHSAEMBIX MpU pacuére (mporao3duposanun) OPII.

10. OcHOBHBIE TOHATHS, NpUMEHSEeMble OpH nporHodupoBanuu ODII u
ONpEEICHUH MOKAPHBIX PUCKOB U UX OIPE/IEIICHNUE.

11. Bpems OnokupoBku mnyteid sBakyanuu O®II — ocHoBHOM BoImpoc,
paccMaTpuBaeMBbIil B IPEAMETE IS TPAXKAAHCKUX 30aHUM.

12. OcoOeHHOCTH OIpeneneH sl NOKAapPHbIX PUCKOB JJIsi NMPOU3BOJICTBEHHBIX
00BEKTOB.

13.YacToTa peanu3anuu IM0OXKApOONACHBIX CUTyallui M KakuUM 00pa3oM OHa
ONPEIEIAETC.

14. IloctpoeHue mosed omacHbIX (AKTOPOB MoOXkapa JUid pa3IudHbIX
CLIEHApHUEB €r0 Pa3BUTH NPU BO3AEUCTBUM pa3inyHbix ODII.

15. BO3MOKHOCTh BO3HUKHOBEHUS aBAPUIHBIX CUTYallMil U UX NIEPEUYEHb.

16. TlocTpoeHue IJIOTHYECKOTO JepeBa COOBITHH (JIOTUYECKOW CXEMBbI)
CLEHAapUEB BOBHUKHOBEHUS U Pa3BUTHSI OKAPOONACHON CUTYaLlHH.

17. Ouenka nocnenctBuid BoszaeuctBuss O®DII Ha mrogedl g pasInyHBIX
CLIEHApUEB Pa3BUTHS MOXKapa.

18. AHamu3 Hamuuus cucTeM OOeCHeueHHs IOKapHOM Oe30MacHOCTH
IIPOU3BOJCTBEHHBIX 0OBEKTOB U KAKMM 00pa30M OH OCYIIECTBIISETCS.

19 OmpeneneHuve pacd€THOrO CLEHApHs HAa MPOU3BOACTBEHHOM OOBEKTE U
KOJIMYECTBA F'OPHOYMX BEIECTB, BHILICANINX B OKPYXKAIOIIEE IIPOCTPAHCTBO.
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20. IlepeueHp BONPOCOB, BXOISIIMX B MeTOAUKY oueHku OO®II Ha
MIPOU3BOICTBEHHBIX 00BEKTaX MPH OMPECIICHUH TTOXAPHOTO PUCKA.

Tunosble 3a7a4n:

1. ITpoBecTu pacueT TUMHAMHUKH OMACHBIX (PAKTOPOB IMOXkKapa MO KOHKPETHOMY
BapUAHTY MCXOJHBIX JaHHBIX. [locTpouTh Tpadukud H3MEHEHHS BO BpPEMEHU
COCTaBJIAIONIUX MAaTEPUATBHOTO M DJHEPreTUYecKoro OajlaHca IoXKapa, a TaKkKe
rpaduKy U3MEHEHHUS MAacChl M BHYTPEHHEH SHEPIUH r'a3a B IOMEIICHUH.

JlanHble 1151 pacuera

ITapameTp Howmep BapuanTa pacuera

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

Tlomemenue, M

JUTMHA 5 10 | 36 5 10 | 36 5 10 | 36 5 10 36
MIMpPHUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. 126 4 8 2,6 4 8 2,6 4 8
IIpoem 1, m:

Huxnwmii cpes 0 1 Bcex BapuaHTOB pacdeTa

Bepxunii cpes 0,05 14 Bcex BapHaHTOB pacyeTra

ITUPUHA 0,8 mIs Bcex BapuaHTOB pacdeTa

IIpoem 2, m:

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

Bepxinii cpes 23 1236023 [23]60|23]23|60]23[23] 60

[lupuna 1,2 124 |36 |12 ]24]36|12]24]36] 12|24 3,6
BCKPBITHC 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100 | 100 [ 100 | 100 100
T"oprouas Harpy3ka: JIPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUIMHA, M 5 10 10 | 0,5 1 4 5 10 10 | 0,5 1 4
MTUPHUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Macca, KT 1000 | 3000 | 3000 [ 20 80 | 1300 | 500 | 1500 | 1500 | 20 80 1300

2. IlpoBecTn ¢ MOMOILIBK) MHTETPAIbHON MOJEIH MOJEIMPOBAHUE IOXkKapa B
MOMEILIEHUSX C OJHUM MPOEMOM, ABYMs IMPOEMAMHU U C IEPEMEHHON MPOEMHOCTHIO.
[Toctpouts rpaduku U3MEHEHHSI BO BpEMEHH MapaMeTpoB ra3000MeHa.

3. B mporpamme Fenix2+ chopmupoBaTh pacu€THyI0 MOJenb TIoXkapa B
KBapTUpe (IUIaHbl KBAPTHUP MNPUJIAralOTCA K 3aJaHUI0 HA MPAKTUUYECKOE 3aHATHUE).
PacuértHas Mopenp COCTOMT U3 KBapTHpPbl (B COOTBETCTBUM C BapHAHTOM),
KOPHUJIOPOM JUIMHOM 15 m mupuHON 3 MeTpa v BeCTUOIONIS pa3MepoM 5 Ha 5 MeTpoB
(B KOTOPOM HAXOIUTCSI OKHO U JIBEPh — CBsA3b ¢ aTMocdepoii). ['panuisl pacu€THOro
JIOMEHAa OJHO3HAYHO OMPEACNSIIOTCS pacu€THOM ceTkoi (cerkammu). IloxkapHas
Harpy3ka — TpsSIMOYTOJIbHUK (MCIOJIb30BaTh TOJIBKO peakiuuu 0e3  XJjopa).
CdopmupoBaTh TpH TpYIIbI «JIaATYUKOB» U «IJIOCKOCTH». llepBas rpyrma 1aTyukoB
— y BBIXOJIa U3 KBapTuphl. Bropas — nocepennne kopugopa. TpeTbs — y BbIXoAa U3
BECTUOIOIA.

4. B nporpamme Fenix2+ mo pacueTHON MOJenM Mokapa B KBapTHUPE MPOBECTH
MOJICJIMPOBaHUE IMHAMUKU OMACHBIX (haKTOPOB MOKapa.
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5. Co3gaHue  cClEHAapueB  HBaKyalMd B  [OMELIEHUSAX  Pa3IMYHOU
(YHKIIMOHATBHOW OMACHOCTH M MOCJIEIYIOIIET0 pacueTa BpEMEHH 3BaKyalluu JTIOACH.
Coznath JOKaIMU-BBIXOAA COIVIACHO MHCTPYKIMH 1O UCIOJIb30BAHUIO MPOTPaMMBI.
[IpoBecTn paccTaHOBKY JIIOZEH O CLIEHE U 3aJJaHuE CLIEHAPUEB MOBEJACHUS COTJIACHO
WHCTPYKIIMU TIO0 MCHOJB30BAaHUIO MPOTrpaMMbl U B COOTBETCTBHUM C HCXOJHBIMU
nanHeiMU. [IpoBecTu pacueT BpeMeHu 3Bakyanuu jroaeil. CBeieHus 0 He0OX0AMMOM
pacyeTe KapThl NyTell »HBaKyalluM U TMOPSAKY 3allycka pacueTra OTpaKeHbl B
WHCTPYKIMU 10 MCHOJIb30BaHUIO NporpaMmbl. [losydeHHble pe3yiabTaThl 3aHECTH B
TaOJIUIly ¥ TIOCTPOUTH IPAPHUKU MPOLEHTHOTO COOTHOUICHHS BBIMIEAIINX JIOACH KO
BPEMEHH.

TunoBble 3a1aHUs AJIs1 TECTHPOBAHMA:
1. CornacHO TEXHHYECKOMY pEIJIaMEHTy O TpeOOBaHUSAX MOKapHOU
0€30I1acCHOCTH, OTTACHBIMH (PAKTOpaMU MOXkKapa SBISIOTCS

1. TennoBoi MOTOK

2. IOBBIIIEHHAs KOHILIEHTpAlUsl TOKCHUYHBIX MPOAYKTOB TOPEHUS W

TEPMUUYECKOTO Pa3I0KEHUS
3. maHuKa Npu 3BaKyaluu
2. K conyTcTBYIOUIUM MPOSIBICHUSIM OMACHBIX (PAKTOPOB MOXKapa, OTHOCSTCS:
1. ITnaMst 1 UCKpBI
2. OCKOJIKM, 4YacTH pa3pyLIMBUIMXCS amnmapaToB, arperaTtoB, YCTaHOBOK,
KOHCTPYKIIUI
3. IloHmkeHHass KOHLIEHTpalus KUCI0poaa
4. IToHr>KxeHHAs! KOHIIEHTPALMK KUCI0POa
3. [loxap, perynupyeMblil TOprOYEil Harpy3Kou 3TO

l. korga Kucnopojna B NMOMELIEHUH OYEHb MO U CKOPOCTH BBITOPAHUS
ONPENEIISIETCS CKOPOCTBHIO MPUTOKA BO3/1yXa U3BHE,

2. KOrja KUCIOpOJa B IMOMELICHUM JOCTATOYHO M CKOPOCTh BBITOPAHUS
OTPENEISAETCS CKOPOCTHIO ra3uuKaIiK TOIJINBA,

3. KOTrla KUCJIOpoJa B IMOMELIEHHH JIOCTaTOYHO M CKOPOCTh BBITOPaHUs
ONPENEIISIETCS CKOPOCTHIO MPUTOKA BO3/1yXa U3BHE,

4. xorma KuciaopoAa B MOMEIIEHUH OYEHb Majl0 U CKOPOCTb BBITOPAHHUS
OTpPENESAETCS CKOPOCThIO ra3uuKaIK TOIJINBA,

4. Ilocne TOro, Kak JIOKQJIM30BAHHOE BOCIUIAMEHEHHE MEPEILIO B YCTOMYUBOE
FOPEHNE, NATBHEUIIIUN MPOLIECC MOKET MOMTHU IO OJHOMY W3 TPEX HANPABICHUM:

1. 3aropeBmmiics MpeAMET CTOPUT MOJHOCTBIO, U MOKAP MPEKPATUTCS, HE
pPacCIpOCTPAHUBIINCH HA JIPYTHE W3ACIHS W3 TOPHOYEro mMarepuasna, 3TO MMEET
MECTO, B YaCTHOCTH, IPHU YCIOBHM, €CJIH IEpPBbIA 3aropeBLUIMICA NpPEIMET
HaXOJUTCS B U30JUPOBAHHOM IOJOKEHUU

2.1lpyu HEZOCTaTOYHOM BEHTWIALMH MOXAp MOKET aBTOMATHYECKH
MPEKPATUTHCS, WK TOpeHUe OyAeT MPOUCXOAUTh C TAaKOW Maylol CKOPOCTHIO,
KOTOpasi JUKTYETCS JOCTYITHOCTBIO KHCIOPOAA
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3.1Ipn [1OCTAaTOYHOM KOJIMYECTBE TOPKOYEr0 MaTepuaga M IPUTOKA
CBEKEro BO3JlyXa IOXKap MOXET BBIPACTH [0 pa3MEpPOB IOJHOIO OXBaTa
IJIaMEeHEM BCel KOMHATBI, KOTJIa TOPSIT BCE BO3TOpaeMble TOBEPXHOCTH
5. CToxacTH4ecKue METOJIbI MOJIETUPOBAHUS - 3TO METOIbI C UCIIOJIH30BAHUEM
1. UHTETpaNIbHBIX YPAaBHEHUI,
2. nuddepeHnanbHbIX YpaBHEHUH,
3. TeOpHUH BEPOATHOCTH,
4. TeOpuM SKCIEPUMEHTA,
6. Kakas mopenp HCHONb3yeTCs ISl MOMEIICHUH, B KOTOPBIX OJMH U3
TEOMETPUUYECKHUX Pa3MEPOB ropas3ao 0oJibiie (MEHBIIE) OCTATBHBIX
1. UaTerpanbHas
2. 3oHHas
3. Ilonesas
7. TennoBou IMOTOK, OTHECEHHBIN K €IMHUIIE NU30TEPMHUYECKON MOBEPXHOCTH,
Ha3bIBAETCS
l. MIOTHOCTHIO TEMJIOBOTO MOTOKA
2. yAeNbHBIM TEIJIOBBIM OTOKOM
3. TEIJIOBOM HArpy3Kou
8. Jlns HacTymseHusi TOJHOTO OXBaTa IJIAMEHEM IOMEUIeHUs Tpedyercs
TEIJIOBOM MOTOK MHTEHCUBHOCTBIO IPUMEPHO
1. 10 kB1/M2 B 00BEME TTOMELIEHUSA
2. 20 xB1/m2 Ha ypoBHe mona
3. 40 xkB1/M2 Ha ypoBHe mona
4. 30 kB1/M2 B 00BbEME TOMETIICHUS
9. Mns pacuera ODII cToxacTHUECKMMUA METOAAMH PUMEHSIOT:
1. ypaBHenue Knanelipona,
2. ypaBHeHue Crokca,
3. ypaBHenue bepnyiuy,
4. xoHeuHble 1lenu MapkoBa,
5. ypaBHenue ®ypbe-Kupxroda
10. IToneBble MoAENM OA3UPYIOTCS HA UCIIOJIB30BAHUU
. CTOXaCTUYECKUX METOJIOB,
. i epeHnanbHbIX YpaBHEHUH B YACTHBIX TPOU3BOIHBIX,
. JUTsl TpUOIN3UTEIBHBIX PACUETOB MOXKapa,
. B TIOJIEBBIX yCIIOBUSIX,
. UHTETPAJIbHBIX YPAaBHEHUN B YACTHBIX MIPOU3BOIHBIX

DN AWK -

6.1.2. Ilpome:xyTOUHOM aTTECTALMH

IIpuMepHbIN NepeYeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH

1. Omnacueie  dakrtopel moxapa (ODII). @duszmyeckre  BEIUYHHBI,
xapakrepm3yomuecs O®Il B KOIMYECTBEHHOM OTHOIIEHWM M WX MPEAeTbHO
JIOMTYCTUMbIC 3HAYCHHSI.
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2. lloHsATHe M BUABI MOXKAPHBIX PUCKOB, UX MPUMEHEHUE U KOJINYECTBEHHOE
HOPMHPOBaHUE.

3. OcHOBHbIE pAaCcuU€THbIE BEIMYMHBI JISI OMNpPEACNICHUS HHIAWBHAYaTbHOTO
MOKAPHOTO PUCKA IPAXIAHCKUX 3MaHU. MIX XapaKkTepuCcTHKU.

4. Kakum o00pa3oM ompenesnsieTcsi BEPOSTHOCTb 3BaKyalldd W3 3JIaHUS TPU
pacu€Te MHIMBHIYAJIbHOTO MOXApPHOro pucka. B uém 3akiouaercs ompeneneHue
BpeMeHU OJIOKMPOBKHU ImyTe sBakyaruu ODII.

5. B Kakux ciy4asx OCYIIECTBISIETCA OINpenesieHne MOKAPHBIX PUCKOB IS
MPOM3BOJICTBEHHBIX OOBEKTOB U KAKHX BUJIOB MOKAPHBIX PUCKOB.

6. OOmue TpeboBaHus K pacyéTaM MOKAPHOTO PUCKA HA MPOU3BOJICTBEHHBIX
00BEKTaX U UX OCOOEHHOCTH.

7. Bo3moxHocTe nosiBieHuss kKakux O®II yuutbiBaeTcs Npu MOCTPOEHUH
noJiel onacHbIX (JaKTOPOB MOXKapa JUIsl pa3IMYHbIX CIIEHAPUEB PA3BUTHUS TOXKapa.

8. IlepeueHp mpoLECCOB, MMEKOMMUX BO3MOKHOCTh BO3HUKHYTh IpH
peanu3aluyd TOKapOOMAaCHBIX CHUTyallMd M TMOXAapOB WM  SBJISIOIIMECS HUX
MOCJIEICTBUSIMU, TIPU  OMNPEACIICHUH TOXAPHBIX PHUCKOB IMPOU3BOJCTBEHHBIX
00BEKTOB.

9. B uéM He0oOXO0AMMOCTb MOCTPOEHHUS JIOTUYECKOTO JepeBa COOBITHM st
CUEHapUsi BO3HMKHOBEHHUS M pa3BUTUS TOKAPOOMACHOW cuUTyauuu (mokapa).
[TpuHIMN TOCTpOEHUSI.

10. Kakum 00pa3oM OCYLIECTBISIETCS pacyeT 3HAYeHHM WHIWBHAYaTbHBIX
MOKapHBIX PUCKOB B 3[JaHUSX U HA TEPPUTOPUU TTPOU3BOJCTBEHHOTO OOBEKTA.

11. Kakum 00pa3oM OCyIIECTBISIETCS pacyeT 3HAUYeHUH COLHUATbHOTO
MOKapHOTO pUCKa IS 3JaHUM TPaKIaHCKOTO HA3HAUYEHHUS, HAXOIALIUXCA BOJIM3H
oOBeKTa.

12. Kakum oOpa3zom omnpenensiercs pacu€THBIA CIeHapuidl H KOJHMYECTBa
TFOPIOYMX  BEIIECTB, IOCTYMAIOMIMX B  OKPYXarollee MPOCTPAHCTBO  IPHU
BO3HMKHOBEHUH MOKAPOOMACHON CUTYAIIMH HA MPOU3BOJCTBEHHOM O0BEKTE.

13. Meronpl MareMaThyeckoro MojenupoBanus auHamukd O®Il, ux
0COOEHHOCTH M 00JIaCTH MPAKTUYECKOTO UCTIOIb30BaHMUS.

14. Kakum oOpa3zoM ompefensieTcs BEPOATHOCTh 3BaKyallud M3 3[aHUs TMPH
pacu€Te MHIMBHIYaJIbHOTO MOXApPHOro pucka. B uém 3akitouaercs ompeneneHue
BpeMeHU OJIOKMPOBKHU myTel sBakyarun ODII.

15. MuTerpanbHblil METOJ ONTMCAHUSI COCTOSTHUSL Ta30BOM CpeJibl MIPH MoXKape B
nomenieanr. CpeaHeoObeMHasi TJIOTHOCTh Ta30BOM Cpelbl U CPeAHEOOBEMHBIC
naplyalbHbIE IIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenneoObeMHasi BHYTPEHHSISI SHEPTHsl W CPeAHEOOBEMHOE JaBJICHUE
ra3oBOM CpeJlbl B IOMEUICHHH.

17. CpenneMaccoBasi 1 cpeIHEOObEMHAsE TEMIIEPATYPhI CPEAbl B TOMELICHHUH.

18. Metoauka onpeaeneHus: CpeaHE00BEMHOTO JaBICHHSI, CPEAHEMACCOBON U
CpenHeo0bEMHOM TeMIiepaTyp Ha OCHOBE HHCTPYMEHTAIbHBIX U3MEPEHUN.

19. MuTerpanbHoe ypaBHEHHE COCTOSTHUS Ta30BOM Cpe/ibl B TOMELIEHUU.

20. IpiMo0oOpa3oBaHue U MapaMeTpbl JibiIMa, OOpPA30BAHHOIO TBEPJbIMU
yacturiamu. Koarymnsiius u ceiMMeHTaIisl YaCTHIL JIbIMa.

23



21. OnTryeckoe KOJIMYECTBO AbIMa U CpeIHEO0BEMHAs ONTUYECKas INIOTHOCTD
npiMa. CBsI3b MEXJY ONTUYECKOH IUIOTHOCTBIO JbIMAa M JAJIBHOCTBIO BHJIMMOCTH.
OKCIIEpUMEHTAIBHBIE METO/IbI U3MEPEHHUSI ONITUYECKOM TUIOTHOCTH JIbIMA.

22. IHTerpasibHbI METOJ TEPMOJMHAMUYECKOrO aHanu3a mnoxkapa. Cpena B
IIOMEIICHUM KaK OTKPBITAasi TEPMOJMHAMUYECKAs CUCTEMA.

23. BpIBOJ ypaBHEHUI MaTepuaibHOIO OajlaHca Cpefibl U €€ KOMIIOHEHTOB.

24. BpiBoi ypaBHEHMH OajaHca ONTHYECKOrO KOJMYECTBA JIbIMa M DHEPIHM.
HavanbHble yCIIOBHS U YCIIOBHS OJJHO3HAYHOCTH.

25. Knaccudukanusi HMHTETPAJIbHBIX MaTEeMaTHMUYECKUX MOJENeld mokapa.
Marematrnueckas MOCTaHOBKA 3a4a4u o nporuozupoBanun O®PII Ha ocHOBE MOJHOMN
cuctembl AuQdepeHInaIbHbIX YpaBHEHUI HHTETPATbHOM MOAETU moxkapa. MeTo bl
YUCJIEHHOI'O PELIEHUs 3TOU 3a1a4H.

26. [IpuBenenne  ypaBHEHUW, onuchiBaomux  auHamuky O®II, k
oe3pazmepHomy Buay. [lomobue u kputepun mog00us OKapPOB.

27. IlpuuuHel, 00ycaaBIMBaIOUINE JBUKEHHUE Ta3a U Ta3000MEH IOMEIIEHUS C
BHEILIHEH Cpefo 4Yepe3 NpoeMbl IIpu mokape. PacnpeneneHue ruapocTaTMdeCKuX
JABJICHUH 110 BEPTUKAJIX BHYTPU U CHAPYKU IIOMEILCHHUS.

28. Ilnockocth paBubix nasieHuit (I1P1]). 3aBucumocts pacrnonoxxkenus 11P/]
OT CpEeAHEOObEMHBIX 3HAUEHUM JaBJIECHUS U IUIOTHOCTH Ta30BOM cpeasl B
IIOMEIIICHNH.

29. Bo3MOKHBIE peXUMBbI T'a3000MEHA TOMEILIEHUS YePE3 IIPOEM.

30. @opmynbl I pacyeTra CKOPOCTH JIBMXKEHHMS YXOIAIIUMX Ta3oB M
IIOCTYNAIOIIETO BO3/lyXa B Pa3HBIX TOUKAX MPOeMa.

31. 3aBUCMMOCTH MAacCOBBIX PACXOJOB YXOJSAUIMX Ta30B WU IOCTYIAOIIEro
BO3/lyXa JUIsl BEPTUKAJIBHOIO MPSMOYTOJBHOIO IMpOEMa IMPHU PA3NTHYHBIX PEXUMAax
ra3oo0MeHa OT T€OMETPUUYECKHX XapaKTEPUCTHK 3TOrO MpoeMa M CPeaHEOOBEMHBIX
apaMeTPOB COCTOSIHUS Ta30BOM Cpe/ibl B IOMEUIEHUU (IUIOTHOCTH U JABJICHUS).

32.T'a3000MeH 4Yepe3 KpyIJble BEPTUKAIbHBIE IMpOeMbl. ['a3000MeH uepes
TOPU30HTAJIbHBIE TPOEMBI.

33. @opMynbl 411 pacdeTa MacCOBBIX PAacXOJOB ra3a 4yepe3 IPsIMOYIOJIbHBIN
IIPOEM C y4ETOM BIIMSHUS BETPA.

34. BiusgHMEe HEOMAHOPOJHOCTH TEMIIEPATypHOIO IIOJII B IIOMEIIEHHHM Ha
pacnpeneneHne ruipoCTaTUYECKUX JaBICHUN BHYTPH MOMEILEHUS U Ha ra3o00MeH
qyepes MPOEMBI.

35. PaananinoHHO-KOHBEKTHUBHBIN TpOIECC TEIJIONEepeHoca B ra3zo00pa3Hon
Cpeze IpU MOKAPE B IOMEIICHUU.

36. TemooTAa4ya TOPU3OHTAIBHBIX CTEPKHEBBIX KOHCTPYKLIMI, OMBIBAEMBIX
IIJIJAMEHEM.

37. TennoBoe B3aMOZEHCTBUE MEPEKPHITHI C BOCXOIAIIUM ITIOTOKOM I'a30B OT
odara ropeHusl.

38. TennooTaada BEPTUKAIBHBIX TOBEPXHOCTEN OIPAKACHUN IIOMEIECHUS IIPU
Pa3INYHBIX CTAAMAX MOXKapa.
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39. IIpoueccbl HarpeBaHWsl CTPOUTENbHBIX KOHCTPYKLMI MpU MOXape U
MaTeMaTHYeCKOe OMHucaHue JTHX mnpoueccoB. CompsokeHHas MaTeMaTHYecKas
MOCTAaHOBKA 3aJl1a4¥ O HarpeBaHUU CTPOUTEIBHBIX KOHCTPYKIIUHN TIPU MOXKape.

40. Omnupuueckue GopMmyiabl I pacuera CpeAHuX  Ko3(PPUIMEHTOB
TEIJIOOTAA4YM Ha BEPTUKAIBHBIX U TOPU30OHTAIIBHBIX MIOBEPXHOCTAX OTPaKICHUM.

41. DOmnupudeckue GopMyIbl JUIsl pacueTa HHTErPabHOTO TEIJIOBOrO MOTOKA
B OTPAXKIACHUSX.

42. JIy4uCThIi TEIUIOBOM MOTOK Y€pPE3 MPOEMBI.

43.Toproune BemecTBA M UX XapakTepUCTHKU. (OCOOEHHOCTH TOPEHHUS
TBEP/AbIX, KHUIKHX U Ta3000pa3HbIX BELIECTB.

44. CKopoCTb BBITOpaHusi TOproYnx MatepuaioB. CKOpOCTh TEIUIOBBIICICHUS B
1aMeHHo# 30He. KoaduimeHT noaHoTe TOpeHus.

45.Toprouass Harpy3ka B TIOMEUIEHMHM MU €€ XapakTepucTuku. JluneliHas
CKOPOCTh PaclpOCTpaHEHUs IJIaMEHH IO MOBEPXHOCTU roproued Harpysku. Pacuer
IUIOILIAM TOXKapa MNPy Pa3IuYHbIX BUJAX MOXKAPHOU HArPY3KH.

46. Y nenpHasi MaccoBas CKOPOCTh BBITOPAHUS TBEPIbIX M KUIKHUX TOPHOYMX
MaTepuanoB. TemioBast MOIIHOCTh OYara rnoxapa B HOMEIIEHHUU.

47. Biusinue razooOMeHa Ha MPOIECC TOPEHUs] MATepUajoB B MOMEIICHUU.
PexxuMbl MOKapoB B MOMEIIEHWHM B 3aBUCUMOCTH OT KOJIMYECTBA MOCTYIAOIIETO
yepe3 MpoeM BO3AyXa. 3aBUCUMOCTb MOIIHOCTH TEIUIOBBIAEICHUS MPHU TOXKape OT
KOHLIEHTpAIMU KUCIOpOAa B TOMEIIEHHUU.

48. BnusiHue mpoieccoB 00pa3oBaHUS CJOS 30JIbI M YISl Ha MAacCOBYIO
CKOPOCTh BBITOPAHUS MOXKAPHOI HATPY3KH.

49. Ckopoctu moTpedsieHns KUCIOpoaa, 00pa30BaHUs TOKCUYHBIX MPOAYKTOB
TOPEHUS U JHIMOBBIICTICHHUS.

50. OcobeHHOCTh ra3oo0MeHa MOMENICHHUsSI C OKpysKaromed armocdepor B
HavyanpHOM  craguu  moxapa. Cucrema  aud@epeHuuanbHBIX  YpaBHEHHM
MHTErpalibHOM MOJIENN MOKapa C Y4EeTOM 3TOM 0COOEHHOCTH ra3000MeHa.

51. Cpeanee 3HaueHue Kod3(PPUIMEHTA TEIJIONOTEPh, XaPAKTEPU3YIOIIETO
TEIJIONOIONIEHUE OTPaKICHUSAMH.

52. AHanuTuyeckoe pelieHre 3a1aun O TMHaMUKE ONacHbIX (PaKTOpoB moxkapa
Py KPYrOBOM U JIMHEHHOM pacinpOCTPaHEHUU TUIAMEHH [0 MOBEPXHOCTH TBEPIOU
roproueil Harpy3KkH, a TaKKe NPy TOPEHUU KUIKOCTEH.

53. @opMyinbl A pacuera CpeaHEero 3HaueHHs KO3(P(UIMEHTa TEIIONOTEPh
OpU  OMNpeAeNCHUH KPUTHUECKUX CpPEeIHEOOBEMHBIX 3HAUEHUH TeMIepaTyphl,
KOHIIEHTpAUi TOKCUYECKUX Ta30B, ACPUIMNTA KUCIOPOIa U ONTHUYECKOHN MIOTHOCTH
JIbIMA.

54. B3auMOCBsI3b MEXIy KPUTUYECKUMHU CPEIHEOOBEMHBIMU 3HAUYCHUSMU
omacHbIX (PaKTOPOB MOXkapa C MPEAeTbHO AOMYCTUMBIMU WX 3HAUYEHUSMU B 30HE
npeObIBaHUS JTIOCH.

55. @opMyaibl 1A pacyeTa KPUTHUYECKOW MNPOAOJLKUTEIIBHOCTH ITOXKapa IIo
YCIOBUIO  JOCTHOKEHMSI KaXJbIM  ONAcCHBIM  (DaKTOpPOM  CBOEro  MpeleTbHO
JOMYCTUMOTI'O 3Ha4€HHUsI B paboueii 30He.
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56. Bnusinue pa3MepoB MPOEMOB Ha JAMHAMUKY OMACHBIX (DAKTOPOB MOXkapa.
Kpurepuit npoeMHOCTH. 3aBUCUMOCTb KPUTHYECKOW MPOJAOHKUTEIBHOCTH TI0Kapa OT
KpUTEPHUSI IPOEMHOCTH.

57. O606menubie auddepeHiuaibuble ypaBHeHUs moxkapa. I[logobue wu
MOJEIUPOBAHUE HAYAIbHOM CTaUU MOXKapa.

58. Moaudukanus 06a30BOM MaTeMaTHYECKOM MOJENU I ydeTa BIIUSHUS
00bEMHOI0 ra30BOT0 TyllleHUs. JlonogHuTeIbHOE YpaBHEHUE OallaHca.

59. BiusiHue KOHUEHTpAlMM  OTHETYIIAIIEr0 BEHIECTBA HA  CKOPOCTH
BBITOpaHUSl.

60. Moaudukanus 0a30BOM MaTeMaTHYEeCKOW MOJENU [JIsl ydera TYIICHUs
pacnbUIEHHON BOAOM. JlOMOJHUTENBbHAS CUCTEMA YPABHEHUN W HAYAJIBHBIX YCIOBUH
JUIl  ONMCAHUSA MCIAPEHHs] Kaleilb, OXJAXACHUS KOHCTPYKIMHM M CKOPOCTH
BBITOPAHMS MaTepuasna. AITOPUTM YHCIEHHOU Peaanu3aluy MOJCIIH.

61. OcobenHoctu pacnpeaeneHus JOKaIbHbBIX MapaMeTPOB COCTOSTHUS Ta30BOM
Ccpeabl BHYTPU NMOMEIIEHUS B HAYAJIbHOW CTAJIUU M0YKapa U MPH JIOKAJIbHBIX MOKapax.

62. Paznenenne npocTpaHCcTBa BHYTPHU MOKapa Ha 30HbL. XapaKTEPHbIE 30HBI B
HayaJbHOM CTauU IMOXkapa. BO3ayXa.

63. OnpeneneHre MOTOKOB MAacChl U DHEPTMM M3 KOHBEKTUBHOU KOJIOHKH B
MPUTIOTOJIOYHBIN CJIOM HA OCHOBE TEOPHUHU CBOOOIAHON TypOyJIEHTHON KOHBEKTHBHOMN
CTpYH.

64. Ten000MeH NPUNTOTOJIOYHON 30HBI C OTPAKICHUSIMH.

65. lubdepennmanbabie ypaBHEHUSI MaTePUATBHOTO OalaHca Ta30BOM CPeIbl
U €€ KOMIIOHEHTOB, OajaHca ONTHYECKOTO0 KOJMYECTBAa JAbIMa WU JHEPrHH IS
IPUIIOTOJIOYHOM 30HBI MPU OTCYTCTBUU Ta3000MeHA C BHEUTHEHN aTMOC(epoil.

66. ludpdepennmanbuple  ypaBHEHHS ~ ABM)KCHHMS ~ HWDKHEW — TPaHUIIBI
MIPUIIOTOJIOYHOM 30HbI. HauanbHbIe yCIIOBUSIL.

67. Marematuyeckasi MOCTaHOBKAa 3a/laydl O JMHAMHKE OMACHBIX (HDaKTOPOB
nokapa B IMPHUIIOTOJIOYHOM 30HE M €€ AHAJUTUYECKOE PELICHHE INMPHU MOCTOSHHBIX
3HAYEHUSAX Pa3MEPOB U TETUIOBOW MOIIHOCTH OYara rOpeHusl.

68. MaTeMaTnyeckasi TTOCTAaHOBKA 3a/lauyd MPU ra3000MeHe MPHUIOTOIOYHOTO
CJI0SI C BHEILIHEW CPEION U UBMEHSIOIIMMCS CO BPEMEHEM 04aroM Ioxapa.

69. bazoBass cucrema auddepeHIUaTbHBIX ~ YpPaBHEHUH B YaCTHBIX
NPOU3BOAHBIX JJIsi OMUCAHUS TYpPOYJEHTHOTO HECTAlMOHAPHOTO JBUIXKEHUS W
MPOIIECCOB TEIUIO- W MAacCONEPEHOCA B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C
YU4ETOM XUMHUYECKUX PEaKIuil 1 00pa30BaHus AHIMOBOTO a3pPO30JIsl.

70. MaTematuyeckass MoOJeNTb 00pa3oBaHUs, KOATyJIANWH U TepeHoca
JBIMOBOTO a3p030JIsl.

71. PanuanoHHBIA  TEIUIONIEPEHOC B  HENPO3pavyHOM cpene. YpaBHEHHUE
IIEPEHOCa TEIJIOBOTO M3JIyYEHHUs, METOAbl PELICHUs 3aa4u O NEPEHOCE TEMIOBOIO
U3ITyYEHHUS.

72. Knaccudukanus auddepeHimaibHbIX MoIeNen moxapa.

6.2. Illkana oueHUBAHHWS Pe3yJbTATOB NMPOMEKYTOYHOH aTTrecTauMu M
KPUTEPHUH BbICTABJICHUS OLIEHOK
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Cucrema OLICHUBAHUW BKIOYAcCT.

®dopma [Tokazarenu

Kpurepuu BbicTaBICHUS OIIEHOK IITkana oneHUBaHUS
KOHTPOJIA OIICHUBAHUS
3K3aMEeH MPaBWIBHOCTb U | JJaH TPABWIbHBIN, TMOJHBIA OTBET Ha OTJIMYHO

MOJIHOTA OTBETA | MOCTABJICHHbIM BOIIpOC, ITIOKa3aHa
COBOKYITHOCTE OCO3HAHHBIX 3HAHUI 110
AUCHUIIIIMHE, NOKA3aTCIbHO PACKPLITHI
OCHOBHBIC ITOJIOKCHUA BOITPOCOB;
MOTYT OBITH AOMYHICHBI HCIOYCTHI,
HCITPABJICHHEBIC CaMOCTOATECIIbHO B
IMpoNHeCcCC OTBCTA.

JaH  TpaBWIbHBIA,  HEJOCTATOYHO XOPOIIIO
MOJHBIA OTBET Ha ITOCTABJICHHBIM
BOIPOC, MOKA3aHO YMEHUE BBIJIEIUTD
CYILIECTBEHHBIE M HECYLIECTBEHHBIE
MpU3HAKH, MPUYHUHHO-CJIECICTBEHHbBIC
CBSI3M; MOTYT  OBITh  JOMYIIEHBI
HEJI0YEThI, UCIIPABJIECHHBIE C TTOMOIIBIO

MPEINOJaBaTesl.
JaH HEJOCTaTOYHO TMPABUIBHBIA U | YIOBJIETBOPUTEIBHO
ITOJTHBIN OTBET; JIOTHKA u

MMOCJIEJOBATEIHHOCTh H3JI0KECHUS

HMEIOT  HApyUIEHUS; B  OTBETE

OTCYTCTBYIOT BBIBOJIbI.

OTBET MPEACTaBIISIET co00i1 | HEYIOBIETBOPUTEIILHO
pa3pO3HEHHbIE 3HaHUS c

CYILIECTBEHHBIMU OIIMOKaMH 1o

BOIIPOCY; MPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTUYHOCTh

H3JI0KCHMUS, JIOTIOJIHUTEIbHBIC u

YTOUYHAIOMNUEC BOMIPOCHI HEC MPUBOIAT K
KOPPEKIIMH OTBETA Ha BOIPOC.

7. PecypcHoe obecnieyenne JUCHUILTUHBI

7.1. JInueH3uOHHOE U CBOOOHO pPacpoCTpaHsaeMoe MPOrPpaMMHoOe

o0ecrieueHue

[lepeyeHr  JNHIICH3MOHHOTO W CBOOOJHO  PacHpoOCTPaHSIEMOTO
IIPOrPaMMHOTO 00ECIIEYCHUS, B TOM YHCJIC OTEYECTBEHHOTO ITPOU3BOICTRA!

- Microsoft Windows 7 Professional — [1O-BE8-834 [JIunen3nonHoOE]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIunen3noHHOE]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- Microsoft Office 2007 Standard — I1O-D86-664 [JIunen3noHHOE]
(MHOCTPaHHOT'O MPOU3BOJICTBA);

- Microsoft Office Standard 2010 — I10-413-406 [JIuneH3uoHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);
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- - Microsoft Office Standard 2013 — IIO0-3C0-218 [JIunen3noHHOE]
(MHOCTPaHHOT'O MPOU3BOJICTBA);

- - Adobe Acrobat Reader — [10-F63-948 [CB0oGoaHO pacmnpocTpaHsieMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- - 7-Zip — I10-F33-948 [CBoGoaHo pacmpoctpansemMoe]| (MHOCTPaHHOTO
IPOM3BOICTBA);

- - Adobe Flash Player — IIO-765-845 [CB0oOomHO pacmnpocTpaHsieMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- - Apache OpenOffice — I[IO-EB7-115 [CBoGomno pacmpocTpaHsieMoe ]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- - Google Chrome - TIIO-F2C-926 [CBobGomHo pacmpocTpaHsieMoe ]
(MHOCTPaHHOT'O MPOU3BOJICTBA);

- - LibreOffice - IIO-CBB-979 [CBobGomHO pacmpocTpaHsieMoe ]
(MHOCTPaHHOT'O MPOU3BOJICTBA);

- - Anpt OGpazoBanue 8 — I10-534-102 [CB0OOGOAHO pacmpocTpaHsIeMOe-
1912] (oTeuecTBEHHOTO MTPOU3BOJICTBA);

- Fenix2+ — OueHka pHUCKOB TMOXApHOW OE€30MacCHOCTH B  3JIaHUSX
COOPYXECHHSIX U CTPOCHHSX PA3IMYHBIX KJIACCOB (PYHKITMOHATIHHOU TOKapHOH

onacHocTH coryiacHo [Ipunoxenus k npukazy MUC Poccuu ot 30.06.09 r. Ne
382 [Kommepueckas (OEM)]; ITO-38C-720

7.2. llpogeccnonaibHbIe 0a3bl JAHHBIX M HHGOPMaLMOHHbIE CIIPABOYHbIE
CHCTEMbI

-  HWudopmarmmonnas cucrema «EquHoe OKHO AocTyna K 00pa3oBaTelbHBIM
pecypcam» [DnekTpoHHBI pecypc]. — Pexum moctyma: http://window.edu.ru/,
JIOCTYII TOJIBKO TTOCJIE CAMOCTOSTEILHON PErUCTPaIAH

- Hayunas »snexktponnas Oubmumoreka «eLIBRARY.RU» [OnextpoHHBII
pecypc]. — Pexum pgoctyma: https://www.elibrary.ru/, aoctym TONBKO TOCIE
CaMOCTOSITEJIbHON perucTpanuu

- CopaBouynass mnpaBoBass cuctemMa «Koncynbrantllmoc:  CtyneHT»
[DnexTpoHHBIN pecypc]. — Pexxum noctyna: http://student.consultant.ru/, cBo60HBIN
JOCTYI

- HudopmanmonHo-npaBoBoi noptan «['apanTt» [DIeKTpoHHBIN pecypc]. —
Pexxum moctyma: http://www.garant.ru/, CBOOOTHBIN TOCTYTI

- DneKkTpoHHas oubmuoTexa YHUBEPCUTETA http://elib.igps.ru
(aBTOpU30BaHHBIA JOCTYIN);

- DIeKTpOHHO-OMOIMOTEeYHAS cucrema «9BbC IPR BOOKS»
http://www.iprbookshop.ru (aBTopr30BaHHBIN JOCTYII).

7.3. Jluteparypa

OcHoBHas JquTEpaTypa:
1. TIporHo3upoBanme omnacHbIX (hakTOpOB Moxkapa: YuedHoe rnocooue / FO. 1.
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Mortopsirun, B.A. JloBuukoB, @®.A. JlementbeB, O.H. benpmmna. — CII6.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3ebS1f

2. AHanu3 HapylIeHW HOPMATUBHBIX TpeOOBaHUN B 00JIaCTU MOXKApHOU
0€30MacHOCTH, MPOTHO3UPOBAHME M SKCIIEPTHOE HCCIEAOBAHUE WX MOCIEIICTBUIA:
yuebHoe nocooue / H.B. Ilerpora, FO./[. Motopeirun, A.O. AatonoB u ap. — CII0.:
Cankrt-IlerepOyprckuii yausepcurer I'TIC MYC Poccuu, 2017. — 158 c. Pexum
noctyna: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8¢8529-6d12-4633-bd39-
ted48057158b&remote=talse

JlonoJHUTEIbHASL JIUTEpPaTypa:

1. IlporHosupoBaHme OIIaCHBIX (DAKTOPOB TMOXKapa : Kypc JeKmui /
cocraputenn C. A. Ca3zoHoBa. — Boponex : BOpoHEXCKUI TocymaapCTBEHHBIN
apXUTEKTypHO-cTpouTenbHblil yHuBepcuter, ObC ACB, 2015. — 100 c¢. — ISBN
2227-8397. — Tekct : 21eKTpOHHBIA // DnekTpoHHO-OMOMMoTeuHas cucrema [IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopus ropenuss u B3pbiBa: YueOHuK s BbiI3oB MUC Poccum / B.P.
Manunun, B.U. Kmumkun, C.B. AnukeeB u ap. — CII6.: Cankt-IletepOyprekuii
yuuepcurer [TIC MUC  Poccum, 2009- 280 c. Pexum pocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130&remote=false

3. IlporHosupoBanue omnacHbIX (akTopoB mnoxapa / Motopsirun FO. .,
JlopunkoB B.A., TlapunoBa O.I'. // JlaGoparopusiii mpaktukym CII6.: CII6
YHuBepcurer I'TIC MUC Poccun, 2008.
http://elib.igps.ru/?4&type=card&cid=ALSFR-68297048-8acd-402b-8670-
abd4377dddal

7.4. MaTrepuajJbHO-TEXHUYECKOE O0ecredeHue

Jlns mpoBeneHus W 0OeCIEUCHHs] 3aHATUH HCIOJB3YIOTCS TIOMEICHHUS,
KOTOpBIE MPEICTABISIIOT CO0O0M ydeOHBbIe ayIUTOPWUU I TPOBENCHHUS YYeOHBIX
3aHSATUNA,  MPEAYCMOTPEHHBIX  MPOTPAMMON  CICNHUATUTETa,  OCHAIICHHBIC
0o0Opy/lOBaHWEM W TEXHUYECKUMHU CpEACTBAMH OOYYEHHS: aBTOMATU3MPOBAHHOE
pabodee MecTO mpemnojaBaress, MapKepHas JOCKa, MYJIbTHUMEIUWHBIA TPOEKTOP,
JOKYMEHT-KaMepa, MoCcaI09HbIe MecTa 00yJaroIuXcsl.

[Tomemenust 1711  CaMOCTOSITENbHOM PaOOThl  OOYyYarOIIMXCS OCHAIIECHbI
KOMITBIOTEPHOW TEXHUKOM C BO3MOYKHOCTBIO MNOJKIIOUEHHS K cetu «lMHTepHeT» u
obecreueHnEeM JO0CTyIa K AIIEKTPOHHON HH(POPMAIMOHHO-00pa30BaTEILHON Ccpere
YHUBEPCUTETA.

ABTOpBI: KaHANIAT TEXHUYECKUX HAYK, TOLEHT JlemeHTheB D.A.
JIOKTOP TEXHUYECKUX HayK, npodeccop Motopsirun 0. /1.
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