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1. leaun 1 3a0a49u JUCIUTLIHHBI

Llesn ocBOeHMA TUCHUIINHBI:

¢opMupoBaHWE 3HAHMI W HABBIKOB IO MPOTHO3MPOBAHHIO KPUTHYECKUX
CUTYyaIuii, KOTOPbIE MOTYT BO3HHUKHYTh B XOJI€ Pa3BUTH MOXapa U UCHOIb30BaHUE
3TOI MHPOpMaLUHU 1Sl NPOYUIAKTUKHU TOKAapPOB, 00ecreueHus: 0€30MaCHOCTH JIFOIEH
U JTUYHOW Oe30MacHOCTH TNpU TYUICHUH I[OKapOB, aHAIW3€ MPUYMH M YCIOBUH
BO3HUKHOBEHUS U PA3BUTHS MT0KAPOB.

IlepeyeHb KomneTeHni, GopMHUPyeMbIX B IpoLecce U3YUEeHUs TUCIUTIIUHbI

Komnerenunun

Conep:xanme

IIK-2

CrocoOeH Ha OCHOBE 3aKOHOB TEIUIO(PU3UKH U TEPMOJAMHAMHUKU
MIPOTHO3UPOBATh XapakTeP U pa3Mepbl 30H BO3ACHCTBUS OMACHBIX
($hakTOpOoB W HMX COMYTCTBYIOIIUX MPOSBICHUN, TNPUMEHSTH
JICUCTBYIOIIME PACUETHBIE W SKCIEPUMEHTAIBHBIE METOJAUKH,
MPOBOJUTh AHAIM3 TIOKAPHOM OMACHOCTH M OOOCHOBaHHO
BBIOMPATh M3BECTHHIE YCTPOWCTBA, CUCTEMBI U METOJIbI 3aIUTHI
YEJIOBEKa M OKPYXKAKOIIEH CPEelbl OT HETaTUBHBIX BO3JICMCTBUIA
OMMAaCHBIX (PaKTOPOB MOKAPOB.

1HK-4

Cnocoben  paspabaTbiBaTh  rpaUyecKyl0  JTOKYMEHTALUIO,
paccuuThIBaTh WU MOJETUPOBATH  PA3NUYHBIE TEXHUYECKUE
CHCTEMBI B LEJSX DPEIICHHUS 3a/Jad MOXKapHOW Oe30MacHOCTH, B
TOM 4YHCJIE€ C MPUMEHEHHEM CPEICTB aBTOMATH3WPOBAHHOTO
IPOEKTHPOBAHHSL.

3amauu AMCHUILIHHBI:

o dopMHUpOBaHUEC [EPBOHAYAIBHBIX OCHOB 3HAHHA O COBPEMCHHBIX
MOJIX0J]aX K MPOTHO3UPOBAHHIO OINMACHBIX (DaKTOPOB IOXKapa NPH PEIICHUN 3a]1ad
oOecrieueHus OKapHO# 6€30MaCHOCTH,

o dopMHUpOBAHUEC YMECHHI CHCTEMAaTHU3MPOBATh M aHAJIM3MPOBATh JAHHBIC IO
MOKapy M M3BJICKATh W3 HUX WH(OpMAIHIO0, HEOOXOAMMYIO IS PEIICHUSI BOIIPOCOB,
BO3HUKAOIINX IPH PaCCIICIOBAaHUH MTOXKapa,

e (QOpMUPOBAHHWE HAYAJILHBIX HABBIKOB IPUMCHEHHS COBPEMCHHBIX
NPOrPaMMHBIX TPOJYKTOB B PEHICHWHM 3aja4 IMPOTHO3WPOBAHUS OIACHBIX
(haxkTOpOB MoOXKapa.




2. IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB O0yUEeHUS TUCHUIINHBI,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM
NMporpaMMmel

HNuaukatopel JOCTHKEHUS KOMIIETEHIIUU

[Tnanupyembie pe3ynbTaThl 00y4YeHHS O
JUCLUIIINHE

Tun 3aga4 npogecCHOHANBHOM 1esATeJbHOCTH: IIPOEKTHO-KOHCTPYKTOPCKHUI

I1K-2.1 3Haer aelcTBYIOLINE PACUETHBIE U
AKCIIEPUMEHTAIbHbIE METOIUKH.

3HaeT OCHOBHBIE CIIOCOOBI TPOTHO3UPOBAHUS
JTWHAMUKH Pa3BUTHS OMACHBIX (DAKTOPOB TMOXKapa
B IIOMEIICHUSX, 31aHUAX, COOPYKEHUAX, HA
TEXHOJOTHYECKHUX YCTAHOBKAX U OTKPHITOM
IIPOCTPAHCTBE.

[1K-2.2 YMmeeT npoBOAUTH aHAIN3
[I0>KapHOM ONACHOCTH

YMeeT MporHO3UpOBaTh Pa3BUTHE OMACHBIX
(dakxTOpoB moxapa

[1K-2.3 Bnaneer HaBBIKOM BbIOOpa
U3BECTHBIX YCTPOMUCTB, CUCTEM U METOJIOB
3alUTh] YEJIOBEKA U OKPYIKAIOLIEH Cpeibl OT
HETraTHUBHBIX BO3/ICHCTBUI OMACHBIX
(bakTOpOB MOXKapOB

Brnazneer HaBbIKaMu U3yueHUS! AMHAMUKH
pa3BUTHA OMACHBIX (PAKTOPOB MOXKapa ¢
MIOMOIIbIO COBPEMEHHBIX IPOTPaMMHBIX
IIPOJYKTOB

IT1K-4.1 3naer cpencrsa
aBTOMATHU3HPOBAHHOIO MTPOEKTUPOBAHMS.

3HaeT COBPEMEHHbIE TPOTrPaMMHBIE POAYKTHI,
pealin3yIolie HHTErPaJbHYI0 MATEMaTHYECKYIO
MOJEJIb MoXapa.

3HaeT MPUKIIAIHBIE TPOTPAMMBI Ha OCHOBE
30HHBIX MOJIEJIEH ToXKapa

3HaeT MPUKIIAIHBIE TPOTPAMMBI Ha OCHOBE
MOJIEBBIX MOJIEJIEH TTOXKapa.

[TK-4.2 YMmeeT paccUuThIBaTh pa3inyHbIe
TEXHUYCCKUC CUCTEMBI U TEXHOJIOTHUYCCKHUEC
MIPOLIECCHI.

YMeeT npoBOIUTH OLIEHKY TOXKAapHOTO PUCKa C
MIOMOIIBIO0 COBPEMEHHBIX MPOIPAMMHBIX
MPOIYKTOB.

YMeeT npoBOIUTH pacyeT IBaKyallnOHHOM
COCTaBJISIIOLIEH pacyeTa Mo>KapHOro PUCKa.

[1K-4.3 Bnajeetr HaBbIKOM MOJIEIUPOBAHUS
Pa3IMYHBIX TEXHUYECKUX CUCTEM U
TEXHOJIOTHUECKUX MPOIECCOB JJII PEIICHUS
3aJ1a4y MOYKapHOH 0€30IacHOCTH

BHa[[eeT HaBBIKOM MOJCIIMPOBAHUSA
pacnpocTpaHeHUH ONacHBIX (PaKTOPOB MoKapa Ha
00BEKTE C MOMOILBIO COBPEMEHHBIX
HPOTrPaMMHBIX POAYKTOB

3. MecTo IMCHUIUIMHBI B CTPYKTYpPe OCHOBHOM NPOo(ecCHOHANbHOM
o0pa3oBaTe/IbHOM MPOTrPaAMMbI

I[I/ICHI/IHJ'II/IHa OTHOCHUTCA K

gactd, (GOpMHpYeMOl  y4acCTHHKaMU

o0pa3oBaTeIbHBIX OTHOIICHHH, OCHOBHOM MPO(ECCHOHAIBHON 00pa3oBaTebHON
nporpaMmMbl OakajaBpuara 1o HamnpasiaeHuto moAaroroBku 20.03.01 TexHnochepHas
0e30macHOCTb, HaIpaBiIeHHOCTH (Mpoduib) «IloxkapHas 6€30macCHOCTHY.



4. CTpyKTypa M coaepxanne TUCHUILIUHBI «[[pOrHo3upoBaHue ONMACHBIX
(akTopoB nmoxapa»

OO0mmas Tpy10€MKOCTh JUCITUTUTMHBI COCTABIISET 3 3aueTHble enuanibl 108 gaca.

4.1 Pacnpenesnenue Tpy10eMKOCTH Y4eOHOI JUCHUILUIMHBI 110 BUIaM padoT
no cemecTpaMm u ¢popmam 00ydeHust

1J151 O4HO (pOpMBI 00yUeHu sl

TpyroemMKoCTh
. 1o
Bun ye6roi padoTst 3.€. yac. ceMecTpam
8
OO0m1as TpyA0EMKOCTh JUCIUIUIMHBI IO YYEOHOMY TUTaHY 3 108 108
KonTakTHas paboTta, B TOM YHCIIE: 54 54
AyIMTOpPHBbIE 3aHATHS 54 54
Jlexumu (JI) 20 20
[TpakTrueckue 3anstus (113) 34 34
Cemunapckue 3astus (C3)
Camocrositeabnas padora (CPC) 54 54
3a4eT ¢ OLEHKOM + +

JJIAL 32049HOM (popMBI 00yUeHUA

TpynoemMKocTb
. 1o
Bun yuebHo# paboThI se. e, e

4 5
OO6mass TpyJOeMKOCTh TUCIHIUIUHBI MO y4eOHOMY 3 108 36 7
TUTaHY
KonTakTHas paboTta, B TOM YHCIE: 10 2 8
AyauTOpHBbIE 3aHATHS 10 2 8
Jlexuuu (JI) 4 2 2
ITpaktnueckue 3ausatus (113) 6 6
Camocrositenbnas padora (CPC) 98 34 64
3adeT c OLEHKOM + +




4.2. TemaTH4eCKHUil IUIaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3aesam) ¢
yYKa3aHUEM OTBeIeHHOI0 HA HUX KOJM4Y€eCTBA aKaJeMHUYeCKHUX YaCOB U BU/I0B
Y4eOHBbIX 3aHATHI.

NJIs1 OYHOM (POPMBI 00yYeHU S

KoanvecTBo
YacoB I10 BHJIaM §
§ 3aHATHH Q é E
Ne g = 2 g- = E
w/n HaumenoBanue pasjenoB U TeM o | = § = z =| g S =
CD = T g = QS B =1
|20 E:(z258 < ¢
= 28 | &8 5
2 < @)
= =
1. |OcHoBHBIE mTONOXKEHHUS U 1noHATUA| 14 | 4 2 8
MOXKAPHBIX PHCKOB, a TaKXKE€ METOJIOB
MPOTHO3UPOBAHUSI OMACHBIX (HaKTOPOB
noxkapa (O®II).
2. |OcHOBHbIE TOHATHA W  ypaBHeHu:A| 16 | 4 4 8
WHTErPaJIbHOW MaTeMaTUYeCKOW MOJeNn
no>kapa B MOMEIIICHUH.
3. |T'a3000MeH ITOMEIICHU I ul 14| 4 4 6
TeroGu3ndecKue byHKIUH,
HEO0OXOUMBIE 711 3aMKHYTOT'O OTTUCAHUS
no>kapa.
4. |[MaremaTuueckas IIOCTaHOBKa 3ajaum o 12 | 2 4 6
muHamMuke ODPII B HavanpHOM cTamguu
no>kapa.
5. |IIporno3upoBanue O®II mpu Tymenun| 12 | 2 4 6
no>kapa c HCIIOJIb30BaHUEM
WHTErPAJIbHOTO0 METO/IA.
6. |OcHOBHBIE MOJI0KCHUSI 30HHOTO | 16 | 2 6 8
MOJCIUPOBaHUs TOXapoB. YucieHHas
peanu3alusi 30HHOW MOJICIIH.
7. | OcHOBBI muddepenuanbaoro | 24 | 2 10 12
(moneBoro) MeroAa IMPOTHO3MPOBAHMS
O®II. YucnenHass peanuzaunus IOJEBOU
MOJICIIH.
3auyeT ¢ OLIEHKOM + +
HToro nmo gucuumnivHe: 108| 20 34 54




JJIS1 32049HOI (popMBI 00yUeHUs

n/n

HaumeHoBaHue pa3iesioB u
TeM

Bcero yacos

KosmyecTBO 4acoB 1o

BHUIaM 3aHATHH

Jleknun
[pakTuueckue/
CemuHapckue
3aHATHUSA
JlaGopaTopHble

3aHATUA

KonTpoasb

CamMmocTosTe/IbHAA
paGora

OcHOBHBIE IIOJIOKEHUS U
MOHSITHS TIOXKAPHBIX PHUCKOB, a
TaK¥Ke METOI0B
MIPOTHO3UPOBAHUS OITACHBIX
dakTopoB noxapa (ODII).

[\®]
)

—
o2¢]

OCHOBHBbIE MTOHATUS U YPABHEHUS
WHTETPAIBHOW MaTEMaTHYECKOU
MOJIEJI TI0Kapa B IOMELIEHUM.

10

10

["'a3000MeH HOMENIEHUN u
TETUIO(PU3NIECKHE byHKIHH,
HEOOXOMMBIE IS 3aMKHYTOTO
ONMCAHMS TTOXKapa.

10

10

MareMaTnueckasi IOCTaHOBKaA
3agaud o nuHamuke OPII B
HAa4aJIbHOM CTaJUu MOXKapa.

10

10

[IpornozupoBanue O®II npu
TyLIEHUU noxkapa c
WCIIOJIb30BAHUEM HHTErPATBLHOIO
METOJa.

10

10

OcCHOBHBIE TIOJIOKEHHUS 30HHOTO
MOJEIMPOBAHUS M0>KaPOB.
UucneHnHass peanuzanus 30HHOU
MOJIETIH.

10

10

OcuoBel  muddepeHnnaI-HOTO
(moseBoro) MeToaa
IIPOrHO3UPOBAHUS O®II.
UucneHnHas peanusanus MOJEBOU
MOJIETIN.

38

30

3a4er ¢ OLeHKOH

+

Hroro

108

98




4.3 Copep:xaHue IMCHUIIMHBI JJIS 00y4arOIUXCS

4.3.1 Copep:xxaHue IUCUMILIMHBI Uil oOydawmuxcsi O4HOH GopMbl
o0yueHmusl.

Tema 1. OCHOBHBIC MOJIOKEHUS M MOHATHUSA MOKAPHBIX PUCKOB, a TaKXKe
METO/10B NPOTrHO3UPOBAHUA ONACHBIX (pakTOpoB nmoxkapa (OPII).

Jlekuusa.  dusnueckue  BENIMYMHBL,  xapakrepusyroume — O®II B
KOJIMYeCcTBEHHOM oOTHouleHuu. [IpenensHo pomyctumsbie 3HaueHus OODIL. Llenu u
3a7aud  ompeaesieHus (pacuéra) pa3iduYHbIX BUJOB IOXKAPHBIX PUCKOB JIS
pa3TUYHBIX 00BEKTOB. X KpUTHYECKHUE HOPMATHBHbBIC 3HAUYCHUS.

Onpenenenue (XapakTEpUCTHKA) PA3IUYHBIX BHUIOB MOXKAPHBIX PHUCKOB.
HopmaruBHBIE JOKYMEHTBI, ONpENEISAIOIINE IOXKapHble pUCKH. Kakue BeauduHbI
BXOJAT B (GOpMyJly OIpeneieHus pacy€THON BEIUYUHBI HHAMBUAYAIBHOTO
MOKapHOTrO pucka. OCHOBHbIE TPEOOBAHMS K OINPEACIICHUIO MOKAPHON OMACHOCTHU
MIPOU3BOICTBEHHBIX OOBEKTOB.

IIpakTHueckoe 3ansiTue: [1okapHbI pUCK — MEPA BO3MOKHOCTH PEAIU3ALIAN
MOKAPHOM OIACHOCTH U €€ TOCIIEACTBUHN IS JIFOJIEH U MAaTEPUAJIbHBIX IEHHOCTEM.

CamocrositenbHass padora: HopMaTHBHO-IIPaBOBOE pETryJIMPOBAHUE B
00JJaCTM OLEHKH TMOKapHOM OINACHOCTU pPa3IMYHbIX 00BEKTOB. (coOEHHOCTU
ONpEJENICHUs] TIOKAapHBIX PHUCKOB HA HETUNOBBIX 0ObekTax. (CoBpeMeHHOe
MOJIOKEHUE METOAMK IO OIEHKH MOXKAPHBIX PUCKOB HA OOBEKTaX pPa3IM4YHOIO
HA3HAYCHUS.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononuutensHas [1-3].

Tema 2. OcHOBHbIe TOHATHS W  YPaBHEHHMS  HHTErpajJbHOM
MaTeMaTHYeCKON MO/Ie/IH M0KAPa B IOMELICHUH.

Jlekuus. VcxonHble MOJ0KEHUS U OCHOBHBIE TIOHATUS HHTETPAJIBHOIO METOAA
TEPMOJIMHAMHYECKOTO0 aHajau3a Tnoxkapa. CBoiicTBa ra3o00pa3HOi cpenbl B
IIOMEIIEHUU NpU moxkape. VHTErpanbHbII METOJ OIMCAaHWUS COCTOSIHUSA T'a30BOU
cpelpl Npu MoXxape B MomelleHuu. [IpiMooOpa3oBaHHEe U MapameTpbl AbIMa,
00pa30BaHHOIO TBEpAbIMU yacTHIAaMH. CBA3b MEXAY ONTHUYECKOH IJIOTHOCTHIO
JbIMa ¥ JAJIBHOCTBIO BUAUMOCTH.

Jubdepennnansupie ypaBHEHUS HWHTETPAITHHOM MAaTEMaTUYECKONW MOJIeTn
no’kapa, OIKCHIBAIONIME JMHAMUKY OMNAacHbIX (akTopoB moxapa. HauanbHble
YCIIOBHSI M YCIIOBUSA OJHO3HayHOCTH. Kiaccudukauus M CyIIHOCTh MHTErPaJIbHBIX
MaTeMaTHYECKUX MOJeNIed noxkapa. Maremarndeckas NIOCTaHOBKA 3aJadd O
nporHo3upoBanun O®II Ha ocHOBe moONHON cucTeMbl AuddepeHIrnaIbHbIX
YPaBHEHUM UHTETPaIbHOU MOAEIH IT0XKapa.

IIpakTH4eckoe 3ausiTHE.



1. KonuuecTBeHHass  OILIEHKA  COCTAaBISIONIMX  MaTEpUAIBHOTO U
AHEPreTHIEeCKOro OajaHca 1mo)kapa B UX JUHAMHUKE.

2. PacyeT nMHaMUKy MaTepUalIbHOTO M 3HEPreTUYECKOro OajlaHca moxkapa B
mporpaMMe Ha OCHOBE HMHTETPAIBHOW MAaTeMaTHYeCKOW Mojenu U O(OpMIICHHE
OTYeTa.

CamocrosiTesibHas padora:

CoBpeMeHHBbIE MPOTPaMMHBIE MPOAYKTHI, PEATU3YIOIINE HWHTETPATbHYIO
MaTeMaTHYECKyl0 MOJENb IMoXkapa. OKCIEPUMEHTAIbHBIE METOABl OINpeeIeHUs
JTUHAMHKHU ONACHBIX (haKTOPOB IMOXKapa.

Pexomenayemas jiureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

Tema 3. TI'a3000MeHn mnomemenuit u Temwjiopusnyeckne (QyHKIHUH,
Heo0XoAMMBbIe VISl 3aMKHYTOI0 ONMCAHNS MOXKapa.

Jlekuus. Pacnpenenenne naBneHud 1o BbIcOTe mnomemeHus. [Lmockocts
paBHBIX JaBJ€HU U pexuMbl paboTel mnpoema. Pacuer pacxonma rasa,
BbIOpachIBa€MOro uepe3 npoembl. Pacuer pacxoja Bo3ayxa, MOCTYHAIOLIEro 4yepe3
npoemMbl. Biausinue BeTpa Ha ra3000MeH.

OueHka BeJWYUHBI TEIJIOBOTO IMOTOKAa B OrpPaXICHUS. OMIUPUYECKHE WU
MOJIyDMIIMPUYECKUE METOJbI pacyeTa TEINIOBOTO MOTOKAa B OrpaxacHus. Merozsl
pacdera CKOPOCTH BBITOPAaHHsI TOPIOYMX MAaTEPUAIOB U CKOPOCTH TEILJIOBBIICICHUS.

IIpakTHyeckoe 3aHsiTHE.

1. OueHka BIMSHHS OTACJIBHBIX CBOWCTB TI'OpIOYEH HArpy3Ku Ha JUHAMUKY
OIacHBIX (PaKTOPOB MOXKapa.

2. M3y4yeHue nmapaMeTpoB €CTECTBEHHOI'O Ta3000MEHa MpH NOKape B UX CBS3U
MEXIy COOOM, a TaKXKe C TEOMETPUUYECKUMU XapaKTEPUCTUKAMU IPOEMOB.

3. Pacuer nuHaMuKH nokapa ¢ IMIOMOIIBIO IPOrpaMM Ha OCHOBE MHTETPAIbHOU
MaTeMaTU4YeCKOM MOJIeNM U 0POPMIIEHUE OTYETA.

CamocrositeibHast padora: Dopmylbl I pacyeTa CKOPOCTH JBHXKEHUS
YXOJSIIIMX Ta30B U MOCTYMAIOUIEr0 BO3/AyXa B pa3HbIX TOUYKaX MpoeMa. 3aBUCUMOCTHU
MaCCOBBIX PacXOJI0B YXOSIIMX ra30B U MOCTYMAIOUIEro BO3yXa Il MPOEMOB MPHU
pa3IMuYHBIX PEKUMax ra3000MeHa OT FEOMETPUUECKUX XapaKTEPUCTUK ATOrO MPOeMa
U CpeIHEOOBEMHBIX IapaMETPOB COCTOSHUSL Ta30BOM Cpelapl B IOMEIIEHUU
(moTHOCTH M JaBieHus ). PainanimoHHO - KOHBEKTUBHBIN MPOIIECC TEMJIONEPEHOCa B
ra3000pa3Hoil cpesie MpH MoKape B MOMEIICHHUH.

Pexomenayemasi iurepartypa:

OcHoBHas [1-2],

HononuurtensHas [1-3].

Tema 4. Maremaruyeckasi NMOCTaHOBKa 3agaun o0 auHamMuke O®II B
HA4YaJbHOM CTAaAMHU MOKapa.



Jlekumus. Krnaccudukanus wHTErpanbHBIX Mojened moxkapa. MHTerpaibHas
MaTeMaTh4YecKasi MOJIENb MoXKapa JijIsi UCCIIEeIOBAaHUS TUHAMUKHU OMACHBIX (PaKTOpOB
nokapa M €€ 4YHuCJIEHHas peanusanus. WHTerpanbHas MaremMaTUyecKash MOJECIb
HAa4aJIbHOM CTaJIUH MOKapa U pacueT KPUTUUECKOU MPOJOLKUTEIBHOCTH MTOXKapa.

IIpakTH4eckoe 3aHsITHE.

1. Ouenka BiMsiHUSA PaOOTHI CUCTEMbl MEXAHUUYECKOW BEHTWISIMU HAa PEXKUM
razoo0MeHa U JUHAMHUKY OTMacHBIX (PaKTOPOB MoXkKapa.

2. WM3yueHuwe BIWSHUA TUMNA TOPIOYEH HArpy3Kd Ha JUHAMUKY MPOILIECCOB
Pa3BUTHS MOKAPA B IOMEIICHUU U TEIJIOOTAAYM K MOBEPXHOCTSAM OTPaKICHUM.

3. PacueTr IMHaMHUKH NOKapa C MMOMOIIbIO IPOrpaMM Ha OCHOBE MHTETPaJIbHON
MaTeMaTU4YeCKON MOJIeNu U 0POpPMIICHUE OTYETA.

CamocrosiTeibHas padora:

Teopust moxapa u nporecc ropeHus. HauanpHblii 3Tan mnoxkapa B 3aKpbITOM
MIOMEIIEHNH JI0 TIOJHOIO0 OXBaTa IulaMeHeM. Pacuer BpeMeHM »3Bakyaluu U3
TOPSIIETO OMEIICHUS.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema S. IIpornodupoBanue O®DPII npum TymieHMH moOXapa ¢
HCIO0JIB30BAHHEM HHTErpajlbHOI0 MEeTOA.

Jleknus. Pacdyer KpUTHYECKUX 3HAYCHUM CPEIHMX IApaMETPOB COCTOSHHUS
cpensl B noMenieHud. Pacyer koadduirenTa TerionorioneHus npu onpeaeaeHuu
KPUTHYECKON MPOJOJDKUTEIBHOCTH II0XKapa. PeXuM DOJHOCTBIO Ppa3BUBLIETOCS
nokapa U TeMIepaTyphl, IPU 3TOM JocTUraemble. BrIOpoc miiaMeHu U3 ropsiiero
nomenieHus. Pacnpoctpanenne mnokapa u3 nomemeHus. OcoOEHHOCTH pPa3BUTHS
nokapa B OKWIBIX 3[JaHUSIX, OOIIECTBEHHBIX 3/aHUSAX, IPOU3BOJCTBEHHBIX U
CKJIQJICKUX TIOMEIIEHUAX, CEIbCKOX03IMCTBEHHBIX 00BEKTAX, HA TPAHCIIOPTE.

IIpakTHyeckoe 3aHATHE.

1. 3yueHne BIWAHUSA THUNA TOPHOYEN HATPY3KHM HA TEMIIEPATYPHBIA PEKUAM
roXxapa.

2. OueHka BAUSHUSA pPaOOThl CHUCTEM OOBEMHOTO MOXKAPOTYIICHUS Ha
JVUHAMUKY OMACHBIX (DAaKTOPOB IMOKapa.

3. Pacuer nrHaMHKH ITOKapa ¢ MOMOLIBIO IPOTPaMM HA OCHOBE MHTETPAIbHON
MaTeMaTHYeCKO MOJeNid U 0(popMIIEHUE OTYETA.

CamocrositenbHast padora: lccienoBaHue TEMIEpaTypHOILO pEXHMa B
BEpXHEH 30HE NOMEUICHUS IPU JIOKAIBHOM Iokape. MccimenoBaHue IUHAMHUKA
JBIKCHMS TPAaHULbl 3aJbIMICHHOM 30HBI IIPUM JIOKaJbHOM MoOXKape. BunusHue
pacmoOXKEHUsI TOPIOYe HAarpy3Kd Ha IMHAMHKY OINACHBIX (DaKTOpPOB moxkapa U
ra3oo0MeH nomenieHus. ONTUMU3aIMUs OTHE3AIIUTBl CTPOUTENbHBIX KOHCTPYKIUHN €
Y4ETOM [1apaMeTPOB PEAIILHOIO MOXKapa.

Pexomenayemas giureparypa:

OcHoBHas [1-2],



HononuurensHas [1-3].

Tema 6. OcHOBHbIE NOJIOKEHUS 30HHOTO MOJEJTUPOBAHHUS TMOKAPOB.
YucsieHHas peajJn3anus 30HHOH MOJIeJIN.

Jlekums. OCOOEHHOCTH pacIpeiesieHns JOKAJIbHBIX MMapaMeTPOB COCTOSIHUS
ra3oBOM CpeAbl BHYTPU MOMENIEHUS B HAYAJIBHOM CTaJMM I0XKapa U MPHU JOKATbHBIX
noxapax. PasnenmeHune npocTpaHcTBa BHYTPHU MoOKapa Ha 30HbBL. OrmnpeneneHue
IIOTOKOB MAacChl U YHEPTUM M3 KOHBEKTHMBHOM KOJIOHKM B IIPUITOTOJIOYHBIN CJIOM Ha
OCHOBE TEOPUHU CBOOOIHOI TypOyJIEeHTHON KOHBEKTUBHOMN CTPYH.
Huddepennmanbupie  ypaBHEHHS MaTepHalIbHOrO OallaHca Ta30BOWM Cpelbl U €€
KOMIIOHEHTOB, OaJlaHca ONTUYECKOTO KOJMWYECTBA JbIMa W JHEPrud s
IPUIIOTOJIOYHOM 30HBI TPU OTCYTCTBHUM Ta3000ME€Ha C BHELIHEH arMmocgepoi.
Huddepenimanbabie ypaBHEHHS JBIDKEHUS HWKHEH TPaHUIBI MPUITOTOIOYHON
30HbI. HayanbHble ycnoBus. MaremaTuueckasl OCTaHOBKA 3a/1a4ll IPU ra3000MeHe
IIPUTOJIOYHOTO CJIOS C BHEHIHEH CPENOM M M3MEHSIOLIMMCS CO BPEMEHEM 04aroM
noxkapa.

IIpakTHuyeckoe 3aHATHE.

1. MaTemaTuueckas OCTaHOBKA 33Jja4M MPU ra3000MeHE MPUTOJIIOYHOTO CIIOS
C BHEIIIHEU CPENION.

2. 30HHasg MaTeMaThyecKas MOJEIb HAYaIbHOM CTaAUu MokKapa B TOMEUIEHUH.

3. Pacuer mokapHOro pHucka ¢ MOMOUIbIO MPUKIIAIHBIX MMPOTPaMM Ha OCHOBE
30HHBIX MOJEJIEH MoKapa.

CamocrosiTeibHas padora:

Marematnyeckasi MOCTaHOBKA 3a/1a4yl O JUHAMHKE OMACHBIX (PaKTOPOB MOKapa
B IIPUIIOTOJIOYHOM 30HE U €€ AHAIUTHUYECKOE PEUICHUE IPU ITOCTOSHHBIX 3HAYEHHUSX
pa3MEpPOB M TEILNIOBOM MOIIMHOCTH OdYara TOpPEHMS. YCIOBUSA BO3HUKHOBEHUS
B3pPBIBOONACHBIX CMECEH, XapaKTEepUCTUKH OOBEMHOIO B3pBIBA, MOIIHOCTH B3pbIBA
(pacuetnble mapameTpbl). CI0XHOCTh YHUCIECHHON peanu3alluy TOJHONW 30HHOU
MAaTeMaTUYECKOW MOJEIU. AJITOPUTM YMCIEHHOrO pemeHus 3agauu Ha [IOBM.
CrpykTypa nmporpamMmmsl U ee 3amyck. J[eficTBUs pyu BOSHUKHOBEHUU OILIUOOK.

Pexomenayemas jiureparypa:

OcHoBHas [1-2],

JononautensHas [1-3].

Tema 7. OcHoBbl auddepeHnuajbHoro  (mMoJaeBOro)  Meronaa
nporaosupoBanusa O®II. YUucsienHHas peajqn3anus moJjJeBoOM MOJeJIH.

Jlekmus. CymaocTh auddepeHmaipHoro MeToa, ero HHPOPMATUBHOCTh U
0o0acTh TMPAKTHUYECKOTO HCIONb30BaHUA. COBpPEMEHHOE COCTOSHHE BOIpOCa.
Yucnennas peanuzanus qudepeHnuaisHON MaTeMaTHIECKOW MOIEIH.

bazoBas cucrema auddepeHunanbHbIX ypaBHEHUN B YaCTHBIX MPOU3BOJIHBIX
JUIsL OTIMCAHMS TYpOYJIEHTHOTO HECTAlMOHAPHOTO ABUKEHUS U MPOIECCOB TEIUIO- U
MAacCOIIEpPEHOCa B MHOTOKOMIIOHEHTHOM TIa30BOM CMECH C YYETOM XUMHUYECKUX
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peakuuii U oOpa3oBaHMsI JABIMOBOrO  a’po3ois. TypOylieHTHass BSA3KOCTb,
TEIUIONPOBOAHOCTh U auPy3us. AnreOpanueckas MoAenb TypOyiaeHTHOCTH. K-g
MOJIeb TYpOYJIEeHTHOCTH. [ paHnYHBIE YCIIOBUS ISl HapaMeTPOB TypOYyJEHTHOCTH Ha
orpaxaeHusax.  MogenupoBanue — mpoueccoB  ropenus.  OpgHocTyleH4aTas
HeoOpaTuMas OpyTTO-peakiusi MEXJy TOPIOUMM U OKUCIMUTENeM. [IByxcTyneHuaTas
peakius 1 oOpazoBaHuE caku. MaremaThueckast MOJesb 00pa30BaHUs, KOATyJSILIUU
U TepeHoca AbIMOBOro a’po3oiis. Ilornomenue, paccenBanue U ociabiieHUE CBETa B
a’po3osne. PaamanMOHHBIN TEIUIONEPEHOC B HEMPO3PAYHOW Cpene. YpaBHEHUE
IIEPEHOCA TEIJIOBOTO M3JIy4YEHUS, METObl PELICHUs 3aJa4d O IEPEHOCE TEIUIOBOTO
U3ITy4YEeHHs] — IOTOKOBBIN, TU(DPY3nOHHBIN, TUCKPETHBIN U cTatucTuyeckuil (MoHTe-
Kapno). I'pannunble 1 HayalbHbIE YCIIOBUSA HA OrPAXKJIAOLIMX IMOBEPXHOCTAX M Ha
MOBEPXHOCTU TOPIOYEr0. YCIOBUSA B CEYEHHSIX MPOEMOB M B MPWIIETAIOLIEH K HUM
BHEIIHEN oOsiactu npoctpancTBa. Knaccudukauus auddepeHnuanbHbix Mojenen
noxkapa.

IIpakTH4yeckoe 3aHATHE.

1. Cozpanue TOMOJIOTMK OOBEKTA JJIsl OLIEHKU MOYKApPHOI'O PHUCKa C MOMOIIBIO
IIPUKJIAJHBIX IPOrPaMM HAa OCHOBE IOJIEBBIX MOJIENEH MOXkKapa.

2. CozaHue W pacyeT 3BaKyallMOHHOW COCTaBIIAIOLICH pacuera MOKapHOro
pHCKa.

3. Auddepennmansuas (TosieBasi) MaTeMaTudeckasi MOJIeIh TI0’Kapa B 3/IaHHUU.

4. PacyeT moKapHOI0 PUCKA C MOMOILIBIO MPHUKIAJAHBIX [IPOrpaMM Ha OCHOBE
MOJIEBBIX MOJIEIIEH MOXKapa.

CamocrostenbHass padora: CylmHOCTb METOAa, €ro MH()pOPMATUBHOCTH U
00JacCTh MPAKTHUYECKOTO HCIONb30BaHUA, 0a30Byr0 cucTeMy Au(depeHIrnaIbHbIX
YpaBHEHUH B  YaCTHBIX  MPOU3BOAHBIX I  ONHUCAaHUSA  TypOyJIEHTHOIO
HECTAlMOHAPHOT'O JIBMXKEHHS U MPOIECCOB TEIJIO- U MAaCCOOOMEHA, anreOpanvecKyro
MoJieb TypOYyJIEHTHOCTH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

4.3.2 Copepxanue AUCHUILUIMHBI ISl 00y4arwimuxcsi 3a04HOH (opMbl
o0yueHmusl.

Tema 1. OCHOBHbIE MOJIOKEHUS M MOHATHUSA MOKAPHBIX PUCKOB, a TaKXKe
METO/10B IPOTrHO3UPOBAHUA ONACHBIX (pakTOpoB nmoxkapa (OPII).

Jlekuusa.  dusnueckue  BENIMYMHBL,  xapakrtepusyroume ~ O®II B
KOJIMYECTBEHHOM OTHOWIEeHHH. IIpenensHo nonmyctumsle 3HaueHus O®II. Ilenu n
3ajayd  ompeneneHus (pacy€ra) pa3MYHBIX BHJOB IOXKApHBIX PHUCKOB IS
pa3MuHbBIX 00BEKTOB. VX KpUTHUUYECKHE HOPMATUBHBIE 3HAYCHMUSL.

Onpenenenue (XapakTEpUCTHKA) PA3IUYHBIX BHUIOB IOXKAPHBIX PHUCKOB.
HopmaTtuBHBIE JOKYMEHTHI, ONpPEACIAIOINAE NOKAapHbIE PUCKUA. Kakue BeaudyuHBI
BXOJIAT B (OpMyINly OIpeneieHus pacy€THON BEIMYUHBI WHAMBUAYAIBHOTO

11



no>kapHoro pucka. OCHOBHbIE TPEOOBAaHMS K OIPEACICHUIO TOKapHOW OMAaCHOCTH
MIPOU3BOICTBEHHBIX OOBEKTOB.

CamocrositenbHass padora. HopMaTtuBHO-paBOBOE pEryJMpoOBaHHE B
00JJaCTH OIIEHKH TMOKAPHOW OIMACHOCTH Pa3IHYHbIX 00BEKTOB. (OcoOeHHOCTH
ONpeNeNieHUs] TOXXKapHBIX PHUCKOB HA HETUNOBBIX 00bekTax. COBpPEMEHHOE
MOJIO)KEHUE METOJMK [0 OLEHKH TOXKAPHBIX PUCKOB HAa OOBEKTaX pa3IM4YHOIrO
HasHaueHusA. [lokapHbII pUCK — Mepa BO3MOXXHOCTU peaju3allid I10XKapHOU
OIIACHOCTH U €€ MOCIEICTBUM IS JIFOJECU U MATEPUAIBHBIX LIEHHOCTEN.

Pexomenayemas ureparypa:

OcnoBHas [1-2],

JononaurensHas [1-3].

Tema 2. QOcHOBHble TIOHATHS W YPAaBHEHHMS] HHTErpaJbHOM
MaTeMaTH4YeCKOM MO/Ie/IH M0Kapa B OMEIleHHH.

CamocrosiTeibHas padora. VcxonHble TMOJOXKEHHS U OCHOBHBIE TOHSITHUS
MHTETPAIBHOTO METOJa TEPMOAMHAMHYECKOTO aHaimm3a noxapa. (CBoucTBa
ra3zo000pa3HoOil cpelibl B MOMEIICHUU MpU Noxkape. WHTerpaabHbIi METO/ OMUCAHUS
COCTOSIHMSA Ta30BOM cCpeAbl MpU ToKape B MOMelleHuH. JlpiMooOpa3zoBaHue u
napameTpbl JpiMa, 00pa30BaHHOTO TBEPALIMU YacTULIAMU. CBsI3b MEXK]Ly ONTHYECKON
IJIOTHOCTBIO JIbIMA U JATbHOCTBIO BUJUMOCTH.

Huddepenunanbuble ypaBHEHUSI HHTETPAIbHOW MaTEMaTUYECKOH MOJENH
no’kapa, OIHKCHIBAIOIINE JUHAMUKY OINAacHbIX (akTopoB moxapa. HauanbHbie
YCJIOBUSI M yCIIOBUSA OojHO3HayHOCTU. Kiaccudukanus ¥ CymIHOCTh MHTErPajbHBIX
MaTeMaTUYeCKHX MojJelied Tmoxkapa. MareMarnueckas IIOCTaHOBKA 3aJadyd o
nporHo3upoBanun  O®DIl Ha ocHOBe moONMHON cuctembl AuddepeHITnaIbHbIX
YPABHEHHUM UHTETPAJIbHON MOAEIH MOXKapa.

CoBpeMEHHbIE TPOrpaMMHBIE MPOAYKTHI, PEATU3YIOIIUE HHTErPATBHYIO
MAaTeMaTUYECKYI0 MOJENb IT0XkKapa. OJKCIEPUMEHTAIBHBIE METOABI OIPEICICHUS
JUHAMUKH ONACHBIX (DAKTOPOB MOKapa.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 3. TI'azoo0mMen mnomemennii u Temjaopusndeckue GyHKIUH,
Heo0XoaMMBbIe Ui 3aMKHYTOI'0 ONMCAHMS MOKapa.

CamocrosiTenbHass  padora. Pacnpenenenue JaBleHHl 1O  BBICOTE
nomernieHus. [1710CKOCTh paBHBIX MaBICHUNW M PEXHMBI paboThl mpoema. Pacuer
pacxoma rasa, BbIOpachlBaeMOro uepe3 IMpoeMbl. Pacuer pacxoma Bo3ayxa,
MOCTYIAOIIEro Yepe3 NpoeMbl. BiusHue BeTpa Ha ra3000MeH.

OueHka BENWYHUHBI TEIUIOBOTO MOTOKA B OrPaXKJICHUS. OMIHMPUYECKUE U
MOJYIMIIMPUYECKUE METOJIBl pacyeTa TEIUIOBOIO MOTOKAa B Orpa)kaeHus. MeTonbl
pacuera CKOpPOCTH BBITOPAHUS TOPIOYNUX MATEPUATIOB U CKOPOCTHU TEIIOBBIACIECHUS.
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@opmynbl Uil pacdyeTa CKOPOCTM  JBWIKEHUS  YXOIAIIMX Ta30B W
MOCTYNAIOIIET0 BO3AyXa B pa3HbIX TOYKaxX MpoeMa. 3aBUCHMOCTH MAacCCOBBIX
PacXxoJ0B yXOSIIMX ra30B U MOCTYMNAIOWIETO BO3AYyXa U1l IPOEMOB IIPU PA3JINYHbBIX
pexUMax ra3000MeHa OT TEOMETPUUYECKHUX XapaKTEPUCTUK HTOr0 Ipoema u
CpeHeOObEMHBIX MapaMETPOB COCTOSHUS TA30BOM Cpeibl B MOMEIIEHUH (TIJIOTHOCTH
W jgaBieHus). PaaualimoHHO - KOHBEKTHBHBIM TIPOIIECC TEIUIONEPEHOca B
ra3zo00pa3Hoil cpejie MpU MoKape B MOMEIICHUH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

JononautensHas [1-3].

Tema 4. MaremaTnueckass nmocraHoBka 3agaud o amHamuke O®PII B
HAYAJIbHOM CTAAUM MOKaAPA.

CamocrositenbHast padora: Kiaccudukanmss WHTETpaIbHBIX  MOJEICH
noxapa. HWHrerpanbHas MaremaTHdeckass MOJENb TMoXKapa s HUCCIeAOBaHUA
JTMHAMHKU OMACHBIX ()aKTOPOB IMOXKapa U €€ YUCJIeHHas peanusaius. HTerpaipHas
MaTeMaTH4eckass MOJeNIb HAYaJlbHOW CTaJiuM TMOXKapa W pacyeT KPUTUUYECKOU
MPOIOKUTEIBLHOCTH TTOXKapa.

Teopust moxkapa u nporecc ropenus. HaganpHbI 3Tan mokapa B 3aKpbITOM
MOMEIIEHUH JI0 TOJIHOTO OXBara IlaMeHeM. PacyeT BpeMeHM »dBakyallud U3
rOpSAILETO TOMEIICHUSI.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

Tema S. [IIpornosupoBanme O®PII npu TymieHun mnoxapa ¢
HCII0JIb30BAHMEM MHTErPAJIBLHOI0 METO/A.

CamocrosiTeibHass padora: Pacuer KpPUTHYECKMX 3HAYEHUW CpPEIHMX
napamMeTpoB  COCTOSIHMSL  cpeabl B mnomenieHud. Pacuer  ko3dduuueHta
TEIUJIONOIJIONIEHUSI MPU OTNPEIEICHUH KPUTUYECKON MPOAOHKUTENBHOCTH IMOXapa.
PexxuM MogHOCTHIO pa3BUBLIETOCS MOXKapa U TeMIIepaTyphl, IPU 3TOM JIOCTUTaeMBbIE.
BeiOpoc miameHu W3 Tropsiiero IoMelleHus. PacnpocTpaHeHue moxkapa U3
nomenieHusi. OCOOEHHOCTH pa3BUTUSL IOXKapa B JKWIBIX 3JaHUIX, OOIIECTBEHHBIX
3/1aHUAX, NPOU3BOJICTBEHHBIX M CKJIAJACKUX IOMEIIECHHUAX, CEIbCKOXO3SIMCTBEHHBIX
00BEKTax, Ha TPAHCIIOPTE.

HccnenoBanne TEMIIEPAaTypHOIO peXHMa B BEPXHEW 30HE IMOMEUIEHUS IPH
JIOKaNbHOM mokape. MccienoBaHue NUHAMHUKU JIBH)KEHHSI TPAHULbBI 3aJIbIMJICHHOU
30HBI NpHU JIOKAJbHOM IMOXape. BiusHue pacrnonokeHus TOproYell Harpy3kd Ha
JMHAMUKY OMNAacHbIX (DaKTOPOB MOKapa W razoo0OMeH nomMemieHud. OnTuMu3zanus
OTHE3AIUTHI CTPOUTENBHBIX KOHCTPYKIHMI C YH4ETOM [apaMeTPOB PeaIbHOro Moxapa.

Pexomenayemas iureparypa:
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OcHoBHas [1-2],
HononuurensHas [1-3].

Tema 6. OCHOBHBIE IIOJIOKE€HHSI 30HHOIO MOJCJIHUPOBAHUA II0KapOB.
YucaeHHasa peajan3anus 30HHOM MOJ€EJN.

CamocrosTenbHass padora: OCOOCHHOCTH paclpeiesieHus JIOKAJIbHBIX
MapaMeTPOB COCTOSIHUSI Ta30BOM CPEAbl BHYTPHU MOMEIIECHUS B HAYAJIBHOM CTaauu
roxkapa M IIpH JIOKaJbHBIX MOXKapax. Pa3aeneHne npocTpaHcTBa BHYTPHU MOKapa Ha
30Hbl. OrnpeneneHne MOTOKOB MacChl M JHEPrUM W3 KOHBEKTUBHOW KOJIOHKH B
MIPUIIOTOJIOYHBIN CJIOM Ha OCHOBE TEOPHH CBOOOJHOM TYpPOYJICHTHOM KOHBEKTHBHOM
ctpyu. duddepennnansupie ypaBHEHUSI MaTepUalbHOTO OajlaHCa ra30BOM Cpelbl U
€e KOMIIOHEHTOB, OajaHca ONTHYECKOTO KOJWYECTBA JIbIMAa U DHEPrUu IS
MPUINIOTOJIOYHOW 30HBI TPU OTCYTCTBHU Ta3000ME€HAa C BHEIIHEH aTMOCQepoi.
Huddepenimanbabie ypaBHEHHUS JBIDKCHUS HWKHEH TPAaHUIBI TMPUTTOTOIOTHON
30Hbl. HavanbHble ycnoBus. MaTemaTuueckasi IOCTaHOBKA 3aJa4l MPU ra3000MeHe
IIPUTOJIOYHOTO CJIOA C BHEHIHEW CPENOM M HM3MEHSIOIIMMCS CO BPEMEHEM OYaroM
noxkapa. MaremaTnueckasi MOCTaHOBKAa 3aJauyd O JIMHAMUKE OMNACHBIX (DaKTOpPOB
rokapa B IPUIIOTOJIOYHOM 30HE M €€ aHAJIUTUYECKOE PEIICHUE NMPHU MOCTOSHHBIX
3HAQUEHUSAX Pa3MEpPOB M TEIUIOBOM MOIIHOCTH OdYara TOpPEHUsA. YCIOBHS
BO3HUKHOBEHHUS B3PHIBOOIACHBIX CMECEH, XapaKTEPUCTUKH OOBEMHOIO B3PbHIBA,
MOIIIHOCTh B3pbIBa (pacueTHble mapameTpbl). CI0XXHOCTh YUCICHHOW peain3aluu
MIOJTHOM 30HHON MaTE€MaTHYE€CKON MOZAENH. AJITOPUTM YHMCICHHOTO PEIICHUS 3a/1a4u
Ha [I9BM. Crpykrypa nporpaMmbl U €€ 3amyck. JIeHCTBHS NpU BO3HUKHOBEHUU
OLINOOK.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononuurtensHas [1-3].

Tema 7. OcHoBbl jaupdepenHunasbHoro  (moJieBOro)  Meroaa
nporuozuposanusi OPII. YucsieHHas peajau3anus M0JIeBO MOJCIH.

Jleknusa. CymiHocTh auddepeHnanpsHoro MeToa, ero HHOOPMAaTUBHOCTh U
00JaCTh MPAKTHUYECKOTO0 HCMOiIb30BaHus. (COBpEMEHHOE COCTOSHME BOMpOCa.
YucnenHas peanuzanus qudepeHnnanbHoil MaTeMaTHIeCKON MOJIEIH.

bazoBas cucrema auddepeHmaibHbIX ypaBHEHUN B YaCTHBIX MPOW3BOJIHBIX
JUISL OTIMCAHMS TypOYJIEHTHOTO HECTAlIMOHAPHOTO JABUKEHUS U MPOIIECCOB TEIUIO- U
MaccOIlepeHoca B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYE€TOM XUMHUYECKHUX
peaknmii W o0Opa3oBaHWsI JBIMOBOTO  a’3po3oiisi. TypOyneHTHass  BSI3KOCTb,
TEIUIONPOBOAHOCTh U U dy3us. AnreOpanueckass mojienb TypOyJeHTHocTH. K-¢
MOieNib TYpOyIeHTHOCTU. [ paHHUHbIE YCIIOBUS /JIsl TAPAMETPOB TYpOYJIEHTHOCTH Ha
orpaxaeHusx. MojgenupoBanue  mOpoueccoB  ropenus.  OgHOCTyneH4aTas
HeoOpaTuMas OpyTTO-pEaKIus MEXKIy TOPIOYUM U OKUCIUTENeM. J[ByXxcTyneHuaTas
peaknus © 00pa3oBaHHe caku. MaTemaTudeckass MojIesb 00pa30BaHMsl, KOATYJISINHA
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U IepeHoca AbIMOBOro a’po3oiid. Ilornomenue, paccenBanue U ociabiieHUE CBETa B
a’po3one. PaamanMOHHBIN TEIUIONEPEHOC B HEMPO3PAYHOW Cpene. YpaBHEHHUE
IIEPEHOCA TEIJIOBOTO M3JIy4YEHUS, METOAbl PEUICHUs 3aJa4d O IEPEHOCE TEIUIOBOTO
U3TTy4YeHUsS] — OTOKOBBIN, MU (y3nOHHBIN, TUCKPETHBIN U cTaTucTuyeckuil (MoHTe-
Kapno). I'pannusble 1 HayaldbHbIE YCIOBUSA HA OrPAKIAOIIMX MMOBEPXHOCTAX M Ha
ITIOBEPXHOCTH TOPIOYETO. YCIIOBHS B CEYEHUSAX IPOEMOB M B NPWIETAIOUIEN K HUM
BHEIIHEH oOyiactu mpoctpanctBa. Knaccudukanus auddepeHimaibHbIx Moaeen
noxkapa.

IIpakTHyeckoe 3aHsTHE.

1. Cozpanue Tomosoruu oOBEKTa JJIs OLIEHKU IMOYKApHOI'O PHUCKa C IIOMOIBIO
IIPUKJIAJAHBIX IIPOIPaMM HAa OCHOBE IOJIEBBIX MOJIENEH MOoXkKapa.

2. CozaHue W pacyeT 3BaKyallMOHHOW COCTaBIIAIOLICH pacyera MOKapHOro
pHUCKa.

3. Auddepennmansuas (ToneBasi) MaTeMaTuueckasi MOJIeIb TI0Kapa B 3/IaHUU.

4. PacyeT moKapHOro pUCKa C MOMOILBIO MPUKIAJAHBIX [IPOrpaMM Ha OCHOBE
MOJIEBBIX MOJIECIIEH MOXKapa.

CamocrostenbHass padora: CylmHOCTh METOAa, €ro MH(pOPMATUBHOCTH H
00JaCTh MPAKTHUYECKOTO HCIONb30BaHUA, 0a30ByH0 cHucTeMy Au(depeHIraIbHbIX
YpaBHEHUH B  4YaCTHBIX MPOU3BOAHBIX I  ONUCAaHUSA  TypOyJIEHTHOIO
HECTAllMOHAPHOI'O JIBMXKEHHS U MPOIECCOB TEIIO- U MAaCCOOOMEHA, anreOpanvecKyro
MozeNb TypOysneHTHOcTH. baszoBasi cucrema muddepeHunanbHbIX ypaBHEHUN B
YACTHBIX IPOU3BOAHBIX ISl OIMMCAHUS TypOYJEHTHOIO HECTALIMOHAPHOTO JIBUYKEHUS
U TPOLECCOB TEIUIO- U MAaCCONEPEHOCAa B MHOTOKOMIIOHEHTHOW I'a30BOM CMECH C
Y4E€TOM XMMHUYECKHX peakuuid U oOpa3oBaHMs JbIMOBOTO a3po3ois. TypOyseHTHas
BS3KOCTh,  TEIUIONPOBOAHOCTH U Auddy3us.  AnreOpamdeckas  MOJEIb
TypOynentHoctu. K-¢ wmogens TypOyneHTHOCTH. ['paHMuYHBIE YCIOBHS IS
napaMeTpoB TYpOYJEHTHOCTH Ha OrpaxACHUAX. MoOAenupoBaHuE MPOLECCOB
roperus. OpHocTyneHuyaTass HeoOpaTUMmasi OpYTTO-peaklusi MEXIy TOpIOYUM U
okucinuteneM. JIByxcryneHuaTas peakuus U oOpa3oBaHME caku. Maremarudeckas
MoJiedb 00pa3oBaHUs, KOAryJsIMM M MepeHoca JbIMOBOro asposoiis. [lornomenue,
pacceuBaHMe M ocjabjeHHe CBeTa B a’po3oje. PaananuoHHBIA TEIUIONEPEHOC B
HENPO3payHON cpefe. YpaBHEHHME IIEpEeHOCAa TEIUIOBOIO M3JIyYEHMS, METOIBI
peleHus 3a7jaun O MEePEHOCE TEMJIOBOT0 U3MYUYEHHUS! — MOTOKOBBIN, AU(PY3HOHHBIH,
OUCKpEeTHBIM U ctatucThuueckuii (MonTe-Kapio). ['panruHble 1 HaYalbHBIE YCIOBUS
Ha OIPAXKJIAIONIUX NOBEPXHOCTIX U HA MIOBEPXHOCTH FOPIOYETO. Y CIOBUS B CEUYECHHUSIX
NpOeMOB M B TMpujieraronieili K HUM BHEIIHEW o00JacTM MpOCTPaHCTBA.
Knaccuduxanus nuddepeHunanbHbIx Moenen noxapa.

Pexomenayemas iureparypa:

OcnoBHas [1-2],

JononaurensHas [1-3].
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5. MeToanueckne PEKOMEHIAIUMA 110 OPraHU3aAlNH U3YICHUA TUCHHUILJIMHBI

[Ipu peanuzanuu mporpaMmbl JUCHUILIAHBI UCHOJIB3YIOTCS JIEKIIMOHHBIE U
MPAKTUYECKUE 3aHATHUS.

OO0IMH TETIMH 3aHATHH SBIISIIOTCS:

— 00001IeHe, cHUcTeMaTh3alus, YIIIyOJIeHHE, 3aKpeIUIEHUE TeOpPETHUYECKHX
3HaHUH M0 KOHKPETHBIM T€MaM JIUCIUILINHBI,

— dbopMupoBaHUE YMEHHN NPUMEHSTh IOJYYEHHbIE 3HAHUA Ha TPAKTHUKE,
peanu3aius eJMHCTBa MHTEJUICKTYaIbHON U MIPAKTHYECKOMN JeATeIbHOCTH;

— BbIPAOOTKa MPHU PELICHUU TOCTABJICHHBIX 337a4 MPOPECCUOHATIBHO 3HAYUMBIX
KAauecTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPYECKOU
WHUIIAATHBBI.

LenssmMu JIEKUUU ABJISIIOTCS:

— JaTh  CHUCTEMATU3UPOBAHHBICE HAay4yHbIE 3HAHUS 1O  JAUCHUILIIMHE,
aKIIEHTUPOBAB BHUMaHHE Ha HanOoJiee CI0XKHBIX BOMPOCax;

— CTUMYJIUPOBATh AKTUBHYIO MTO3HABATEIBHYIO JESATEIHHOCTh 00yUaronuxcs,
CrocoOCTBOBATH (DOPMUPOBAHHIO UX TBOPUYECKOTO MBIIIJICHUSI.

B xome mpakTHuYeCKMX 3aHATHA OOCCIECUYMBACTCS TPOILECC AKTHBHOTO
B3aMMOJICUCTBUS 00YyYaIONUXCs C MPETNoiaBaTesieM; MPUOOPETAOTCS MPAKTUIECKUC
HaBbIKM U ymeHud. llenb MpakTUYECKUX U CEMUHAPCKUX 3aHATUN: YIIIyOUTh H
3aKpenuTh 3HAHMS, MOJYYEHHbIE Ha JIEKIUU, (POPMHUPOBAHUE HABBIKOB PadOTHI C
uHpopManell W UCHOJIL30BaHUS 3HAHUN [JIsi PEIICHUS TPAKTUYECKUX 3aj1ay;
BBITIOJTHEHNE TECTOBBIX 33JIaHUI IO MPOBEPKE MOJTYUYEHHBIX 3HAHUN U YMEHUH.

CamocrtosTenbHass pabora o0OywaroIMXCsl HampaBjieHa Ha YriayOjeHue u
3aKpemieHue 3HaHUM, TMOJYYEHHBIX Ha JIKIUSAX M JAPYTUX 3aHITHUSIX, BBIPAOOTKY
HABBIKOB CaMOCTOSATENILHOTO AKTUBHOTO MPUOOPETEHUS HOBBIX, JIOMOJHUTEIHHBIX
3HAHUM, TOATOTOBKY K IMPEACTOSIIINM 3aHATHUSM.

N3yueHune NTUCUHUIIIMHBI 3aKAaHYMBAETCS 3a4E€TOM C OLICHKOM.

6. Onenoynblie MaTepuaJabl 10 JUCHUILJIMHE

Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00ECTIEYUBACT OIICHUBAHHUE XO/1a OCBOCHHS
AUCIUILINHBI, TIPOBOJUTCS B COOTBETCTBUH C COJIEPKaHUEM AMCUUILIMHBI IO BUJAM
3aHATHI B popMe onpoca/IOKIaA0B/ /peleHus 3a1a4y/ TECTUPOBAHMSL.

[TpomexxyTouHasi aTTecTanus OOECIeYMBAET OLEHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATENbHBIX PE3yJbTaTOB OOYYCHHs] MO AUCIMIUIMHE, MPOBOIUTCSI B (dopMme
3a4eTa C OI[CHKOM.

6.1. IlpumepHbIe OLICHOYHbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpoOJIst
TunoBbie BONPOCHI 1Sl Onpoca:

1. Kaxkosl nienu nporuozupoanust OPI1?
2. Jlaiite onpenenenne noxapy u OPII;
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W

OxapakTepusyiTe noxapHbii (akTop - IIaMs U UCKPHI;

4. OxapakTepuszyiWTe TIOKapHBIM (akTop - TIOBBINIEHHAs TeMIIepaTypa

OKPYXKaroUIEN CPEJIbL;

OxapakTepusyite MokapHbId (HAKTOp - TOKCUYHOCTH MPOAYKTOB TOPEHUS U

TEPMUYECKOTO PA3I0KEHUS;

Oxapakrepusyite noxapHbIi GaKTOp — JbIM;

[Iepeuncnure npenensHO nomyctumbie ODII;

Ha kakue kiaccel JeisTcss MaTeMaTUHYeCKUE MOIEIIN MTOXKapa;

9. Ilepeuncnure OCHOBHBIE ONACHBIE (PAKTOPHI MOKAPA;

10.B xakux HOpMaTUBHBIX JOKyMEHTax peraaMmeHTupyroTcs OPII;

11.Kakue MateMaTHUeCKHE METOBI ITO3BOISIOT OolieHUTh ODII.

12.Kakue usnyeckue sBJICHUS BIUSIOT HA paclpOCTpaHEHUE Moxapa?

13.Ilepeuncnure GaxTopsl, BIUAIONIME HA CKOPOCTh PACHpPOCTPAaHEHUS IJIaMEHU
10 TOPIOYHMM MaTepurasam;

14.OxapakTepu3yiTe OKapHBIN (PaKTOp - TUIAMS U HCKPHI;

15.0xapakrepusyiite  mokapHblid  (akTOp - TOBBIIICHHAas TeMIEpaTypa
OKpYKaroIlIe Cpeabl;

16.0OxapakrepusyiTe noxapHblii GakTop - TOKCUYHOCTh MPOJYKTOB TOPEHHS U
TEPMHYECKOTO Pa3I0KEHHUS;

17.0Oxapakrepu3yiTe NoKapHbIi GakTop — AbIM.

18.B uyem 3akitoyaercs OCHOBHAs CJOKHOCTh HCCJIEJIOBAHMS TOXKapa Kak
(buU3HYECKOro SIBICHUS?

19.1TosicHuTE CYyIIHOCTH METOJA aHAJIN3a CIIOKHBIX MPOLIECCOB;

20. Kakwue cpoiictBa roproueit Harpy3ku (I’H) u kakum oOpa3zom BIUSIOT Ha
AMHAMUKY I0’Kapa U €ro OMacHbIX (pakTopoB?

21.Tlouemy HEBO3MOXHO TMOAPOOHO W3yunuTh BiusHUE cBoMicTB ['H Ha
NPOTEKaHUE TOXkKapa TOJIBKO HAa OCHOBAHUH (PU3MUECKUX IKCIIEPUMEHTOB?

22.0xapakTepusyiTe moxxapHbIid (pakTop — miamsi.

23.Ha xakue sTansl AETUTCS M0XKapa B 3aKPHITOM ITOMEIICHUN?

V)]

o =R

Tunosbie TeMbl 1JI51 10KJIA10B:

1. ®usnueckue BenuuuHbl, xapakrepusyromue O®DII B KkonmMYeCTBEHHOM
otHomeHud. [IpenenvHo nonycrumele 3HaueHus ODII.

2. Henu wm 3amaum ompenaeneHus (pacu€ra) pa3iMUYHBIX BHJIOB MOKAPHBIX
PHUCKOB JUIsl pa3IMYHBIX 00bEKTOB. VX KpUTHYECKHE HOPMATUBHBIE 3HAUCHHUS.

3. Omnpezenenue (XapakTepUCTUKA) PA3IMYHBIX BUJIOB TTOKAPHBIX PUCKOB.

4. YactoTa BO3HMKHOBEHHS TMOXapa B 3JaHUM U KakuM o0O0pa3oM oOHa
ONpeneIsAeTCs.

5. BepositHocTh 3¢ (EeKTUBHOTO cpabaThiBaHUS aBTOMATHYECKUX YCTaHOBOK
II0KapOTYLIEHUs B 3JaHUH.

6. BeposTHOCTb NpPUCYTCTBUS JHIOJEH B 3JaHUM M KakuM o00pa3oM OHa
ONPENEIAETCS.

7. BepodTHOCTh 53Bakyalluu JIIOJEd NpU TOXKape U KakuMm o00pa3oM OHa
ONpENEIACTCS.
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8. BepositHOCTh 2 (DEeKTUBHON PabOThI CUCTEMBbI MPOTHUBOMOKAPHOUW 3aITUTHI,
HaIpaBJICHHOW Ha oOecrieueHre 0e30MacHOM dBaKyaruu Jrojiei npu noxape. Kakum
00pa30oM OHa PACCUUTHIBACTCS U KAKUE COCTABIISIFOIINE BXOJIAT B PACUET.

9. XapakTepuCTMKa W CyThb pa3JIMYHBIX MATEMAaTHYECKUX MOJEIEH,
NpUMEHSEMBIX IpHU pacuére (mporHo3upoBanun) ODII.

10. OcHOBHBIE TOHATHS, NpUMEHsAeMble TpU nporHosupoBaHun ODIl u
ONPENIECIICHUH MOKAPHBIX PUCKOB U UX ONPEIEICHHUE.

11. Bpems OnokupoBku nytei sBakyanuun O®PII — ocHOBHOI Bormpoc,
paccMaTpuUBaeMbIi B MPEIMETE JJIs1 TPAXKAAHCKUX 3IAHUM.

12. OcobGeHHOCTH OMpENeIeHHs MOXKAPHBIX PHUCKOB ISl MPOU3BOIACTBEHHBIX
O0OBEKTOB.

13.YacroTa peanuzanuy MOKApOOMACHBIX CHUTyalluid W KaKuM o0pa3oM OHa
OIpeneIsAeTCs.

14. Tloctpoenue mone omacHbBIX (AKTOPOB TIOKapa JUIsl Pa3IHYHBIX
CLIEHApUEB €r0 Pa3BUTUS MPHU Bo3AeicTBUM pa3nuuHbix ODII.

15. BO3MOXHOCTh BO3SHUKHOBEHUS aBAPUMHBIX CUTYallMi U UX IIEPEUCHb.

16. IlocTpoeHue JOTMYECKOTO JepeBa COOBITUM (JTOTMYECKON CXEMBI)
CLIEHApUEB BOZHUKHOBEHUS U Pa3BUTHS MTOKAPOOIIACHOW CUTYAIUH.

17. Ouenka nocneactsuil Bo3aeucTBuss O®DII Ha nrome i pa3IMYHBIX
CLIEHApUEB PA3BUTHS MOXKapA.

18. AHaimM3 Haauyusi CUCTeM oOOecTedeHus TMOoXapHOH O0e30MacHOCTU
MPOU3BOICTBEHHBIX OOBEKTOB U KAaKUM 00pa30M OH OCYIIECTBIISETCS.

19 Omnpenenenuie pacuy€THOTO CLIEHApUsT HAa MPOU3BOJCTBEHHOM OOBEKTE U
KOJIMYECTBA FOPHOYMX BEIIECTB, BBIIIEAIINX B OKPYXKaIOLIEE IPOCTPAHCTBO.

20. TIlepeyeHb BOMPOCOB, BXOAAIIUX B MeTOAUKY oleHkn OO®PIl Ha
IPOU3BOJICTBEHHBIX 00BEKTAX MPHU ONPEACTICHUH MOKAPHOTO PUCKA.

Tunosslie 3axa4u:

1. IIpoBecTn pacyer IMHAMHKHM OMACHBIX (PaKTOPOB MOKapa MO KOHKPETHOMY
BAPUAHTY MCXOJHBIX JaHHbIX. llocTpouTh rpaduku H3MEHEHHS BO BpPEMEHU
COCTaBJISIONIMX MAaTepUAJIBHOTO M DHEPreTHYecKoro OanaHca Io)Kapa, a TaKxkKe
rpayKky U3MEHEHHUs] MAacCChl U BHYTPEHHEHN YHEPTUU ra3a B TOMEIICHHH.

I[aHHBIC IJIA pacucTa

[Tapametp Howmep BapuanTa pacuera

1 2 3 4 5 0 7 8 9 10 11 12
ITomemenne, M
JUTAHA 5 10 | 36 5 10 | 36 5 10 | 36 5 10 36
LTHpUHA 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
[Ipoem 1, m:
Hwxuuit cpes 0 s Bcex BapuaHTOB pacyeTa
BepxHuii cpes 0,05 g Bcex BapHaHTOB pacuera
IIMpUHA 0,8 s Bcex BapHaHTOB pacuera
[Ipoem 2, m:
Hwxamii cpes 0810804080804 ]08]08]|04]¢08]0,8 0,4
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Bepxuuii cpes 2312316023 ]230160|23]23]601]23]23]| 60
[lupuna 1224 [ 36 | 12] 24|36 122436 12]24] 36
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
T'oproyas Harpy3ka: JAPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUIMHA, M 5 10 10 0,5 1 4 5 10 10 0,5 1 4
LHIUPUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Macca, KT 100030003000 20 | 80 |1300] 500 | 15001500 20 | 80 | 1300

2. IIpoBecTn C MOMOINIBIO MHTETPAJIBLHOM MOJEIM MOJACIMPOBAHHUE MOXKapa B
MOMEIIEHUSIX ¢ OJHUM MPOEMOM, JBYMS MMPOEMaMU U C MEPEMEHHON MPOEMHOCTHIO.
[TocTpouTs rpadyiku U3BMEHEHHs BO BpEMEHH IMapaMeTpOB ra3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBarh pacu€THyl0 MOJElb IMoXapa B
KBapTupe (TUIaHbl KBAPTUP MPUIIATAIOTCS K 3a/IaHUI0 Ha TMPAKTHUYECKOE 3aHSITHE).
Pacu€tHass momenb COCTOMT H3 KBapTUPHI (B COOTBETCTBHUM C BapHUaHTOM),
KOPUJOPOM JIMHOM 15 u mupuHoi 3 MeTpa U BecTUOOIIS pa3MepoM 5 Ha 5 METPOB
(B KOTOPOM HAXOJHUTCSI OKHO U JIBEPh — CBs3hb ¢ aTMocdepoii). ['panuipl pacuy€THOTO
JIOMEHA OJIHO3HAYHO OMNpeaesstoTcss pacu€THoM ceTkod (cetkamm). IloxkapHas
Harpy3ka — TpSMOYTIOJbHUK (HMCIOJb30BAaTh TOJBKO peakuuu Oe3 XJopa).
CdopmupoBaTh TpU TPYNIbI «JIATUUKOB» U «IIOCKOCTW». llepBas rpyrmia 1aTyukoB
— y BbIXOJla U3 KBapTUphl. BTopas — nmocepenune kopupopa. TpeThsi — y BhIXOJa U3
BECTUOIOJIA.

4. B nporpamme Fenix2+ mo pacyeTHON MOJENM MOXKapa B KBAPTUPE MPOBECTH
MOJICJIMPOBAaHUE JUHAMUKU OMACHBIX (haKTOPOB MOKapa.

5. Co3ganue  clieHapueB  JBaKkyalldd B [OMEHICHUSX  Pa3IM4HON
(GyHKIIMOHATBHOM OMACHOCTH M MOCIEAYIONIETO pacyeTa BPEMEHU IBaKyalluu JIOJIEH.
Co3narh JIOKalMU-BBIXO/IA COTVIACHO MHCTPYKIUMU IO HCIHOJIb30BAHHUIO MPOTPAMMBL.
[IpoBecTu paccTaHOBKY JIFOJEH IO CIIEHE U 3aJJaHh€e CLEHAPUEB MOBEJICHUS COTJIACHO
MHCTPYKIMHU IO HCIIOJB30BAHUIO MPOrpPaMMbl MU B COOTBETCTBUHU C HUCXOJHBIMU
naHHBIMH. [IpoBecTr pacdeT BpeMeHU dBaKyanuu Jiroeid. CBeeHus: 0 He00X0IMMOM
pacueTe KapThl MyTed 5BaKyallMd M TOPSAKY 3alycka pacyeTa OTpPaXeHbl B
MHCTPYKIIMHU MO UCIOJIb30BaHUIO0 MporpamMmbl. [lodydeHHble pe3yabTaThl 3aHECTH B
Ta0JIUILy U TIOCTPOUTH T'paUKHU MPOIIEHTHOTO COOTHOIIEHHUS BBIIIEAIINX JIOJAEH KO
BPEMECHH.

TunoBble 3a1aHus AJ151 TECTHPOBAHUS:
1. CormacHo TEXHHUYECKOMY perjaMeHTy O TpeOOBaHUAX IOKapHOM
0e30MacHOCTH, OACHBIMH (PAKTOpaMHU MOXKapa SBISTFOTCS
1. TernnoBoii MOTOK
2. MOBBIILIEHHAs! KOHLEHTpPAlUs TOKCUYHBIX MPOAYKTOB TOpPEHUS U
TEPMHUYECKOTO Pa3I0KEHUS
3. MaHUKa NPH dBAKyalllH
2. K comyTCTBYIOIIMM MPOSABICHUSM OMACHBIX (PaKTOPOB MOXKapa, OTHOCSTCS:
l. [1mamst 1 UCKpBI
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2. OcKoJIKM, 4YacTh pa3pylIMBUIMXCS allapaToB, arperaToB, YCTAHOBOK,

KOHCTPYKIIUHI
3. IToHn>xeHHas KOHLIEHTPALUA KUCI0poAa
4. IloHn)KeHHass KOHLIEHTPALUU KUCIOPOAA

3. IToxap, peryaupyemslii rOproYer Harpy3Kou 3T0

l. korga KuciopoJa B MOMEMIEHUH OYE€Hb Majo M CKOPOCTb BBITOpaHUs
OTIPEIENISIETCS] CKOPOCTBIO MPUTOKA BO3/IyXa U3BHE,

2. KOorja KHUCJIOpOJa B IMOMENIEHUH JIOCTATOYHO M CKOPOCTh BBITOPAHMUS
OTIPEJIEIISIETCS] CKOPOCThIO ra3u(puKaluy TOTUINBA,

3. KOorga KUCJIOpoJa B NOMENIEHHWU JOCTATOYHO M CKOPOCTh BBITOPAHMS
OMPENIENAETCS CKOPOCTHIO MPUTOKA BO3/TyXa U3BHE,

4. xorga KucCiopoJa B IIOMEUIEHUU OYEHb MaJI0 U CKOPOCTh BBIMOPAHUS
OIpEeNENSAETCs] CKOPOCThIO razuuKaliy TOIINBa,

4. Ilocne TOro, Kak JIOKAJIM30BAHHOE BOCIUIAMEHEHUE NEPELLIO B YCTOMYHUBOE
rOpeHue, JaJTbHENIINNA MPOLIECC MOXKET MOUTH IO OAHOMY U3 TPEX HAITPABJICHUN:

1. 3aropeBmmiics MpeAMET CTOPUT MOJIHOCTHIO, U TIOKAp NPEKPATUTCS, HE
pacupoCTpaHUBUIMCh HA JIPyrue HM3AENHs U3 FOPIYEero Marepuana, 3TO HMEET
MECTO, B YAaCTHOCTH, NPHU YCIOBUH, €CIM NEPBBIM 3aropeBIIMIICS MpeaMeT
HAXOJUTCS B U30JMPOBAHHOM IOJI0KEHUN

2.1lpy HemocTaTOYHON BEHTWIALMHM TIOXKAap MOXET aBTOMAaTUYECKU
PEKPaTUThCS, WM TOpeHHe OyleT MPOUCXOJUTh C TaKOW Majoil CKOPOCTHIO,
KOTOpasi AUKTYETCS TOCTYITHOCThIO KACIIOPOia

3.1Ipy nOCTAaTOYHOM KOJIMYECTBE TOPHOYEr0 MarTepuajla M MPHUTOKa
CBEXEro BO3[yXa II0KAp MOXET BBIPACTH JO pPa3MEpOB IOJHOIO OXBaTa
IUIAMEHEM BCEH KOMHATBI, KOTJa TOPST BCE BO3rOPAEMBbIE IIOBEPXHOCTH

5. CroxacTH4eCKHE METO/IbI MOJAEIUPOBAHUS - TO METOBI C UCIIOJIB30BAHUEM

l. uHTErpanpHBIX YPAaBHEHUM,

2. muddepeHnnaIbHbIX YpaBHEHHIH,

3. TEOpUU BEPOSATHOCTH,

4. TeOpHUM IKCIIEPUMEHTA,

6. Kakasg Mopmenp HCHoONb3yeTcs s MOMENIEHHWM, B KOTOPBIX OJUH W3
T€OMETPUYECKUX Pa3MEPOB ropasio 0oJibiiie (MEHbIIIE) OCTATbHBIX

1. UnTerpanbHas

2. 3oHHad

3. Iloneas

7. TeIruioBOM MOTOK, OTHECEHHBIA K €IMHHUIE U30TEPMUYECKON MOBEPXHOCTH,
Ha3bIBAETCS

l. IJIOTHOCTBIO TEMJIOBOrO MOTOKA

2. yAEIBbHBIM TEIJIOBBIM ITOTOKOM

3. TEIUIOBOW HArpy3Kou

8. Jlns HacTymeHuss MOJHOrO OXBaTa IUIAMEHEM IOMEIIEHHs Tpedyercs
TEIJIOBOM MOTOK MHTEHCUBHOCTBIO IPUMEPHO
1. 10 kB1/M2 B 00BbeMe TOMEIIEHUS
2. 20 xB1/M2 Ha ypoBHe 1o1a
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3. 40 kB1/M2 Ha ypoBHEe T0J1a
4. 30 kB1/M2 B 00BbEME TTOMETIICHUS
9. Hns pacuera ODII cToXacCTUYECKUMU METOJJAMU PUMEHSIOT:
1. ypaBuenue Kianeiipona,
2. ypaBHeHue Crokca,
3. ypaBHeHue bepHyu,
4. xoHeuHbIe 1enu Mapkosa,
5. ypaBHenue ®ypre-Kupxropa
10. [ToneBbie Mojenu 6a3UPYIOTCS HA UCIIOJIH30BAHUHT
. CTOXaCTUYECKUX METOJIOB,
. b depeHnnanbHbIX ypaBHEHUHN B YACTHBIX MPOU3BOJIHBIX,
. JUTsl TPUOIU3UTEIBHBIX PACUETOB MOXKAapa,
. B TIOJIEBBIX yCIIOBHSIX,
. AHTETPAJIbHBIX YPABHEHUHN B YACTHBIX ITPOU3BOHBIX

Dn B~ W=

6.1.2. IIpome:xxyTOYHOI aTTECTALUU

IIpumepHbIii IepeYyeHb BONIPOCOB, BBIHOCUMbIX HA 3a4eT C OLIEHKOM

1. Omacueie  ¢aktopsl mnoxapa (O®II). dusuueckue  BEJIUYUHBI,
xapakrepusytonmecs O®DIl B KOJMYECTBEHHOM OTHOLIEHHM W WX MPEAEIBHO
JOMYCTUMBbIE 3HAYEHUS.

2. IlonsaTne M BUABI NOXKAPHBIX PUCKOB, UX NMPUMEHEHHE U KOJIMYECTBEHHOE
HOPMHPOBAaHHUE.

3. OcHOBHBIE pacy€THbIE BEJIMYMHBI JUI ONPEAEICHUS WHIUBUIYAIBHOIO
MI0’KAPHOTO PUCKA IPAXKIAHCKUX 30aHUM. MIX XapaKTepUCTHKH.

4. Kakum o0Opa3oM ompenensercs BEpOsATHOCTb 3BaKyallMd W3 3JaHUS NpU
pacuére HWHIMBHUIYAJIBHOIO IMOXXAPHOIO pHCKa. B uém 3akiroyaeTcst ornpenesieHHue
BpeMeHH OJIOKUPOBKH MyTel 3Bakyarnn ODII.

5. B Kakux cily4asx OCYILECTBIIIETCS ONPEACIICHUE MOKAPHBIX PUCKOB IS
MPOU3BOICTBEHHBIX OOBEKTOB U KaKUX BUOB MOKAPHBIX PUCKOB.

6. OO6mmue TpeOoBaHMS K pacy€TaM MOXKApPHOTO PUCKA HAa MPOU3BOJCTBEHHBIX
00BEKTaX U UX OCOOECHHOCTH.

7. Bo3MoxHocTh mnosiBiieHHs Kakux O®II yuyuTeiBaeTcss mpu NOCTPOEHUHU
10JIEH ONAcHBIX (PaKTOPOB MOXkKapa Ul pa3IMUHbIX CLIEHAPUEB PA3BUTHUS MOXKapa.

8. IlepeueHp mpoLECCOB, MMEKOMMUX BO3MOXHOCTb BO3HUKHYTh IIpH
peayM3aluy  I0KAapOOIIACHBIX CHUTyallMd W TI0KapoB WIH SBIIIIOIIMECS HX
NOCJIEACTBASAMM, TIPHU OIPEACIICHUH IIOXKAPHBIX PHUCKOB IPOU3BOACTBEHHBIX
OOBEKTOB.

9. B uém HE0OXOAMMOCTH IOCTPOCHHS JOTHYECKOrO JepeBa COOBITHHA IS
CLEHApHsT BO3HUKHOBEHMSI M Pa3BUTHs I0XKApOONACHOM cHUTyauuu (moxapa).
[IpyHIMT TOCTPOEHUS.

10. Kakum 00pa3oM OCYLIECTBISIETCS pacyeT 3HAYEHUW WHIAUBUIYAJTbHBIX
MO>KAPHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPHUH MPOU3BOJCTBEHHOTO OOBEKTA.
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11. Kakum 00pa3oM OCYIIECTBIACTCS pacyeT 3HAYEHUW COIMAIBHOTO
MOXKAPHOTO pHUCKA JUIsl 3[aHUA TPaXTAHCKOTO HA3HAYCHUS, HAXOMSIIMXCS BOIHM3U
00BEeKTA.

12. Kakum oO0Opa3oM omnpenensieTcss pacy€THBIM CLEHApuid W KOJIMYECTBA
rOPIOYMX  BEIIECTB, NOCTYMAKIIUX B  OKPYXKAIOIIEe MPOCTPAHCTBO  MpHU
BO3HMKHOBEHUH M0KAPOOINACHON CUTYALIMH HA MPOU3BOJACTBEHHOM OOBEKTE.

13. MeTogel MareMatudyeckoro wmozaenupoBanuss auHamukun O®II, wux
O0COOEHHOCTH U 00JIaCTU MPAKTUYECKOTO UCTIONb30BaAHUA.

14. Kakum oOpa3om ormpefensieTcsi BepOsSTHOCTh 3BaKyallud M3 3[aHUsl IpH
pacyére MHIMBHUAYAJbHOIO IMOXAPHOTO PUCKA. B uéMm 3akimodaeTcsi ompenesieHHue
BpeMeHHU OJIOKHPOBKH myTei sBakyanmu ODII.

15. UuTerpanpHblii METO/I OIUMCAHUSI COCTOSIHUSA Ta30BOM Cpelibl MPH MOXKape B
nomenieHun. CpeaHeoObeMHasl IUIOTHOCTh Ta30BOM cCpelbl U CpeIHEOOBEMHbBIE
naplyaIbHbIE IVIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenqneoObeMHass BHYTPEHHSISI DHEPTUS W CPEIHEOOBEMHOE JaBJICHHE
ra3oBOM CpeJbl B IOMENICHHH.

17. CpegHemaccoBasi U CpeIHEOObEMHAs TEMIIEPATYPBI CPEBI B TOMELIEHUH.

18. Meroauka onpenesieHus: CpeAHEOObEMHOTO JaBJICHUSI, CPEITHEMACCOBON U
CpeHeOObEMHON TeMITepaTyp Ha OCHOBE MHCTPYMEHTAIbHBIX U3MEPEHU.

19. NnTErpanpsHOe ypaBHEHHE COCTOSHHS Ta30BOM CPEBI B IOMELIEHUU.

20. IetMmooOpa3oBaHue U TMapaMeTpbl JibiIMa, OOpPa30BaHHOTO TBEPABIMU
yactuamu. Koarymsnus u ceuMeHTanus 4acTUILl JbIMa.

21. OnTruyeckoe KOJUYECTBO JIbIMA U CpeHE00bEMHAs ONTUYECKAs TUIOTHOCTD
npiMa. CBSI3b MEXJYy ONTHUYECKOW IIOTHOCTBHIO JbIMA M JAJTBHOCTHEO BHUJIUMOCTH.
DKCHEpUMEHTAIBHBIE METO/IBI U3MEPEHUST ONTUYECKON INIOTHOCTH JIbIMa.

22. VlnTterpanbHblii METOJ] TEPMOJIMHAMUYECKOr0 aHain3a mnoxkapa. Cpena B
MOMEIIEHUH KaK OTKPBITasi TEPMOJIMHAMUYECKAs! CUCTEMA.

23. BbeIBoJl ypaBHEHUI MaTepUaIbHOTO OamaHca cpeibl M €€ KOMIIOHEHTOB.

24. BbIBOJ ypaBHEHUI OalaHCca ONTUYECKOI0 KOJIMYECTBA JIbIMA U SHEPIHH.
HayvanbHble yClI0BUS U yCIOBHS OJJHO3HAYHOCTH.

25. Knaccuukanus HHTETpaIbHBIX MaTeMaTHYECKUX MOJIEeJel mokapa.
MaremaTnueckasi HOCTAaHOBKA 3aAauu O nporuo3upoanuu O®PII Ha ocHOBE MONHOM
CUCTEMBI U PepeHIINaIbHBIX YPABHEHU UHTETPAIbHOM MOJeNU Moxapa. MeToabl
YUCJIEHHOTO PEUIECHUS dTOU 3a1a4H.

26. IlpuBeneHue  ypaBHEHUW, onuchBalmMX  AuHaMuky O®II, «k
6e3pazmepHomy Buay. [lomobue u kputepun mMoao0ous MOKapoB.

27. llpuuunsl, 00ycaaBIMBalOIINE ABM)KEHUE ra3a U ra3000MeH MOMEIIECHHUS C
BHEIIHEW CpEeoM 4Yepe3 MpOoeMbl Npu Ioxape. Pacnpenenenue ruapocTaTUYECKUX
JABJICHU 10 BEPTUKAIU BHYTPHU U CHAPY>KU TOMEIICHUSI.

28. Ilnockocth paBHbIX naBienuit (ITPJ1). 3aBucumocts pacnosoxenus [1P]]
OT CpeaHEOOBEMHBIX 3HAYEHUN [JaBJIEHUS M IUIOTHOCTH Ta30BOM Cpelbl B
MOMEIICHHH.

29. Bo3MOKHbIE PEKUMBI Ta3000MEeHa TTOMEIIEHHUS Yepe3 MPOEM.
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30. @opMynbl I pacyeTa CKOPOCTH JIBMJKEHMSI yXOISAIIMX Ta30B H
MOCTYIAOIIEr0 BO3AyXa B Pa3HbIX TOUKaX IMPOEMa.

31. 3aBUCMMOCTH MAacCOBBIX PAacXO0JI0B YXOISIIMX Ta30B U MOCTYHAOLIEro
BO3JlyXa JUIsl BEPTUKAJIBHOIO MPSMOYTOJIBHOIO MPOEMa IMPHU Pa3IMYHBIX PEKUMAX
ra3000MeHa OT F€OMETPUYECKHUX XapPaKTEPUCTHK 3TOTO MpoeMa U CPeIHEOOBEMHBIX
napamMeTpOB COCTOSIHUS Ta30BOM Cpefibl B IOMEUIEHUH (IULIOTHOCTH U JaBJICHUS).

32. 'a3000MeH yepe3 Kpyrible BepTUKaJIbHbIE MNpoeMbl. ['a3000MeH uepes
TOPU30HTAIbHBIE TPOEMBI.

33. @opMyibl A pacueTra MacCOBBIX PacXOOB raza 4yepe3 MpSMOYTOJIbHBIM
IIPOEM C YUYETOM BIIMSIHUS BETPA.

34. BiusiHue HEOAHOPOJHOCTH TEMIIEPATypHOrOo IMOJs B TOMEUIEHWU Ha
pacnpeziesieHue rUpoCTaTUYECKUX JABJICHUN BHYTPH MOMELICHHUS U HAa Ta3000MeH
4yepe3 NPOEMBI.

35. PaguanimoHHO-KOHBEKTUBHBIN TMPOIIECC TEIIONEPEHOCa B Tra3000pa3HOU
cpelie IIpH MOoKape B NOMEILEHUH.

36. TermooTnadya TOPU3OHTAIBHBIX CTEPKHEBBIX KOHCTPYKLMN, OMBIBAEMBIX
IJIaMEHEM.

37. TermmoBoe B3aNMOJICUCTBUE MEPEKPBITHI C BOCXOASAIIMM IIOTOKOM I'a30B OT
oyara rOpeHHs.

38. TernooTaaya BEPTUKAIBHBIX TOBEPXHOCTEH Orpa)KICHUN MOMEIEHUS TPU
Pa3IUYHBIX CTAAMUSIX MOXKapa.

39. IIpouecchl HarpeBaHUsl CTPOUTENBHBIX KOHCTPYKIMI TIPU TOXKApe U
MaTeMaTU4YeCKOe ONHucaHue H3TUX npoueccoB. ComnpspkKeHHas MareMaTHdecKas
IIOCTAHOBKA 33J1a4M O HarpeBaHUU CTPOUTEIBHBIX KOHCTPYKIUI IPH MOXKAape.

40. Omnupuueckre GopMyibl UL pacueTa CpeaHux KodhHUIMEeHTOB
TEIUIOOTAA4YX Ha BEPTUKAIBHBIX U TOPU30HTAJIBHBIX TIOBEPXHOCTSAX OTPAXKICHUN.

41. Dmnupuueckre GopMyIIbl ISl pacdeTa HHTETPATHHOTO TETUIOBOTO MOTOKA
B OTPaXKJICHHSIX.

42. JIy4uCTBIN TETUIOBOW MOTOK Y€pe3 MPOEMBL.

43. I'oproune BemiecTBa M HUX XapakTepUCTHUKU. OCOOEHHOCTH TOpPEHHUs
TBEPIBIX, )KUIKUX U ra3000pa3HbIX BEIIECTB.

44. CkopOoCTh BBITOpPaHHS TOPIOYMX MaTepuanoB. CKOPOCTh TEIJIOBBIICICHUS B
riameHHo 30He. KoadguimenT noaHoTs ropeHusl.

45. T'oproyasi Harpy3ka B TIOMCIICHMHM M €€ XapakTepucTuku. JIuHeiHas
CKOPOCTh PAacCHpOCTPAHEHHMs MIAMEHU MO MOBEPXHOCTU roproueid Harpy3ku. Pacuer
IUIOIIAIM MOKapa MPU pa3aIudHbIX BUAAX [T0XKAPHON Harpy3KH.

46. YnenbHas MaccoBasi CKOPOCTh BBITOPAHMS TBEPABIX U KUAKUX TOPHOYHUX
MaTepuayioB. TemioBas MOIHOCTh OYara rnoxapa B HOMEIIEHUN.

47. BausiHue ra3oo0MeHa Ha MPOIECC TOPEHHs] MaTepHajioB B IMOMEIIECHUU.
PexxuMbl moapoB B MOMENIEHUM B 3aBHCHUMOCTH OT KOJMYECTBA MOCTYHAOLIErO
yepe3 IpOoeM BO3/ayXa. 3aBUCUMOCTh MOIIHOCTH TEIUIOBBIACIICHUS MpPU IMOXKApe OT
KOHLIEHTpAIMU KUCIOPOa B IOMELIEHUH.

48. BniugHue mnporeccoB 00pa3oBaHUSl CJOA 30Jbl M YISl Ha MAacCOBYIO
CKOPOCTb BBITOPAHUS MOKAPHON HArpy3KH.
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49. CxopocTtu noTpebiaeHust KUCiaopoia, 00pa3oBaHusi TOKCUYHBIX MPOIAYKTOB
TOPEHUS U JBIMOBBIJICIICHHUS.

50. OcoOeHHOCTh Ta3000MeHa TIOMEIICHHUS C OKpY’Karmiel aTtMocdepoil B
HavyanpHOW  craaumu  moxapa. Cuctema  nuddepeHIHaNbHBIX  ypaBHEHUH
MHTErpajJbHON MOJIENH MOXKapa C y4ETOM 3TOH 0COOEHHOCTH ra3000MeHa.

51. Cpennee 3HaueHue KoO3(D@PUIMEHTA TEIUIONOTEPb, XapaKTEPU3YIOLIETO
TEIJIONOTJIONIEHUE OrPAKICHUSIMHU.

52. Ananutuueckoe peuieHue 3a/laqyu 0 JUHAMUKE OMacHbIX (PaKTOPOB MOKapa
Py KPYrOBOM M JIMHEMHOM DPACHPOCTPAHEHHUH IJIAMEHU IO MOBEPXHOCTU TBEPAOH
ropro4el Harpy3KH, a TaKKe IPU TOPEHUH KUKOCTEH.

53. @opMyiibl JUIsl pacuera CpeAHEro 3HaueHus Ko3(p@uIMeHTa TerIonoTepb
OpU  OINpPENETICHUM KPUTHUYECKUX CPEeIHEOOBEMHBIX 3HAYEHUM TeMmIepaTyphl,
KOHIIEHTpAlUil TOKCUYECKUX T'a30B, ACPUIMTA KUCIOPOJa U ONTUYECKON INIOTHOCTH
AbIMA.

54. B3auMoCBsI3b MEXKIY KpPUTHUYECKHUMH CpPEIHEOOBEMHBIMU 3HAYCHHUSIMU
OTMAacCHBIX (PaKTOPOB MOKAapa C MPEACIbHO JOMYCTUMBIMU UX 3HAYCHHUSIMH B 30HE
peObIBaHUS JIFOIEH.

55. ®opmynbel il pacdyeTa KPUTHYECKOM NPOJOJIKUTEIBHOCTH IMOXKapa IO
YCIOBHIO  JOCTH)KEHHSI KaXKIbIM  OMacHbIM  ()aKTOPOM  CBOEr0  MPEeIeibHO
JOIyCTUMOTO 3HaY€HUs B paboyel 30He.

56. Bausinue pa3MepoB IMPOEMOB Ha JTMHAMUKY OMACHBIX (DAKTOPOB mMoxkapa.
Kputepuii npoemHOCTH. 3aBUCUMOCTh KPUTUYECKOM MPOIOJIKUTEIBHOCTH 1105Kapa OT
KpUTEPUsl IPOEMHOCTH.

57. O6o6mennsie auddepeHnmanbubie  ypaBHeHUs Tmoxkapa. I[lomobue wu
MOJIEJIMPOBAaHUE HAYAIBHOM CTaJIUU TIOXkKapa.

58. Moauduxkarus 06a30BOM MaTEeMaTHYECKOW MOJEIH IJsl ydeTa BIUSHUSA
00BEMHOI0 Ta30BOT0 TyIIEHUS. JJOMOTHUTENFHOE YpaBHEHNE OallaHca.

59. BausHMEe KOHIIEHTpAalMM  OTHETYIIAIIETO BEIIECTBA HAa  CKOPOCTh
BBITOPAHUSI.

60. Monudukanusa 0a30BOl MaTeMaTWYeCKOM MOJEIM JUIsl ydeTa TYLIEHUs
pacnbUIeHHON BOXOU. J[OMOJHUTENBHAs CUCTEMA YPABHEHUM U HAYAJIbHBIX YCJIOBUU
JUISL  ONMMCAHWS WCIApPEHUsl Kameidb, OXJAXJACHHS KOHCTPYKUMH M CKOPOCTHU
BBITOpaHUsl MaTeprasia. AJTOPUTM YUCIEHHOMN peanu3aii MOJENH.

61. OcoOeHHOCTH pacrpeaeaeHus JOKAIbHBIX apaMeTPOB COCTOSIHUS ra30BOi
Cpelbl BHYTpY NOMEIEHHUS B HAUAIbHOM CTAaJIMU MOYKapa U IPU JOKAJIBHBIX MOXKapax.

62. Pa3nenenue npocTpaHCTBa BHYTPHU M0OXKapa Ha 30Hbl. XapaKTEpHbIE 30HbI B
HAYaJbHOW CTaJNHU MOKapa. BO3IyXa.

63. OnpeneneHue MOTOKOB MAacChl U 3HEPTrUUM U3 KOHBEKTUBHOW KOJOHKU B
MPUIIOTOJIOYHBINA CJIOW HA OCHOBE TEOPHH CBOOOIHON TypOyJIE€HTHOW KOHBEKTHBHOMN
CTpYyH.

64. TernooOMeH NPUIIOTOJIOYHOM 30HBI C OIPAXKICHUSIMU.

65. Iuddepenunanbupie ypaBHEHUsT MaTEpUaIbLHOIO OajlaHca ra30BOW Cpebl
U €€ KOMIIOHEHTOB, OallaHCca ONTHUYECKOrO0 KOJMWYECTBA JAbIMA W JHEPruu s
MPUIIOTOJOYHOM 30HBI IPU OTCYTCTBUU I'a3000MeHa C BHEUTHEN aTMOCc(epoit.
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66. luddepennmanbable  ypaBHEHUS  JBWKCHUS ~ HWKHEH  TpaHUIBI
MIPUIIOTOJIOYHOM 30HbIL. HavanpHbIE yCI10OBHS.

67. MaTemaTudeckass TMOCTaHOBKAa 3aJadyd O JMHAMHUKE OMACHBIX (PaKTOpoB
nokapa B IPUIIOTOJIOYHON 30HE U €€ aHAIUTHYECKOE PEIICHUE MPU MOCTOSIHHBIX
3HAYEHUSX Pa3MEPOB U TETUIOBOM MOIIHOCTU OYara ropeHwusl.

68. MaTemaTuueckass MOCTaHOBKA 3aJlayd MpHU ra3000MEHE MPUIIOTOJIOYHOIO
CJI0S1 C BHEIIHEW CPEION U U3MEHSIOIMINMCS CO BPEMEHEM 04Yarom Imoxapa.

69. bazoBas  cuctrema auddepeHIUaNbHBIX  ypaBHEHUW B YaCTHBIX
MPOU3BOJIHBIX JIJII OMHCAHUA TYpOYJIEHTHOTO HECTAllMOHAPHOTO JBIKCHHUS W
MIPOILIECCOB TEIUIO- M MAacCONEPEHOCAa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C
Y4ETOM XMMHUYECKUX PeaKIuil 1 00pa30BaHus JHIMOBOT'O a3pPO30JIs.

70. MaremaTudeckass Mojelb  0o0pa3oBaHUs, KOaryJsiiiud | TepeHoca
JIBIMOBOTO a3p030JIsl.

71. PangyialiuoHHBIN  TEIUIONEPEHOC B HENPO3padyHoOl cpefe. YpaBHEHUE
MEPEHOCa TEIJIOBOTO M3Iy4YEHUs, METOAbl PEUICHUS 3a/Jlaud O MEPEHOCE TEIIOBOTO
W3ITyYEHUS.

72. Knaccudpukanus quddepeHunanbHbIX MOACIEN moxapa.

6.2. Illkana ouneHUBAHUSA Pe3yJbTATOB NMPOMEXKYTOYHOWH aTTeCTAllUU W
KPUTEPHUHU BHICTABJICHHUS OLICHOK

Cucrema OLICHUBAHW BKIKOYACT:

®opma [Tokazarenu
Kpurepuu BbicTaBIEHUS OIIECHOK [ITkana oueHuBaHMs
KOHTPOJIA OLICHUBAaHUS
3ader ¢ MPaBWIBHOCTh | JIaH MPABWIbHBIM, IMOJHBIM OTBET Ha OTJIMYHO
OLIEHKOM U MOJIHOTA IIOCTaBJICHHBIM  BOIPOC, IOKa3aHa
OTBETa COBOKYITHOCTb OCO3HAHHBIX 3HAaHHI
o  JUCLMIUIMHE, JI0KA3aTeJIbHO

PACKPLITBL OCHOBHBIC ITOJIOKCHU A
BOIIPOCOB; MOTYT OBITh AOIYIICHBI

HEA0YCTHI, HCIIPABJICHHBIC
CaMOCTOATCJIbHO B IIPOLECCC OTBCTA.
JaH HpaBI/IJ'II)Hblf/'I, HEAOCTATOYHO Xopomio

MOJHBIA OTBET HAa IIOCTABIICHHBIM
BOIIPOC, MOKA3aHO YMEHHUE BBIJCIUTH
CYLIECTBEHHBIE M HECYLIECTBEHHBIE
MPU3HAKHW, TPUYUHHO-CIICICTBEHHbIE
CBSI3M; MOTYT OBITh  JIOMYIICHBI
HEJ0YCTHI, WCTIPaBJICHHBIE c
MMOMOIIBIO TTPETOJIaBATEISI.

JaH HEIOCTAaTOYHO TMPABUIBHBIA U | YJAOBJIETBOPUTEIHHO
IIOJIHBIN OTBET; JIOTHKA u
IIOCJIEIOBATEILHOCTD H3JI0KCHHUS
HMEIOT  HapylIeHWs; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

OTBET MPECTABIISIET co00ii | HEYIOBIETBOPHUTEIHH
pa3pO3HEHHbIC 3HAHUSI c 0
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CYUIECTBEHHBIMH  OIIMOKaMH MO
BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTMYHOCTh
U3JIOKEHUS;  JOIMOJIHUTENbHBIE U
YTOYHSIIOIIME BOIIPOCHI HE MPUBOJAT K
KOPPEKLIMK OTBETA Ha BOMPOC.

7. PecypcHoe o0ecnieueHne AU CHUTLIHHBI

7.1. JIulleH3HOHHOE U CBOOOHO PacpOCTPaHsieMoe IPOrpaMMHOe
o0ecrieuenue

[TepedeHp JUIIEH3MOHHOTO W CBOOOJHO PacHpoCTPaHsIEMOTO IPOrPaMMHOTO
oOecrieyeHusi, B TOM YHCJIE€ OTE€YECTBEHHOIO MMPOU3BOCTBA!

- Microsoft Windows 7 Professional — CucremHoe mnporpaMmHoe
obecrnieuenue. OneparnmonHas cucrema. [Kommepueckas (Volume Licensing)]; I10-
72B-264;

- Microsoft Windows 8 Professional — CucremHoe mporpaMMHOE
obecrieuenue. OmneparnmonHasi cucrema. [Kommepueckas (Volume Licensing)]; I10-
842-573;

- Microsoft Windows Professional, Russian — CucteMHOe mnporpamMMHOE
obecneuenue. OneparmonHas cucrteMa. [Kommepueckas (Volume Licensing)]; T1O-
BE8-834;

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilaker oduchbix npwioxenuit [Kommepueckas (Volume
Licensing)]; [10-D86-664;

- Adobe Acrobat Reader DC — IlpunoxkeHue ajisg co3laHus U MPOCMOTpa
ANEKTPOHHBIX myosukaiuii B popmare PDF [becrinatnas]; [10-F63-948;

- 7-Zip — ®aiinossiii apxuBatop [becrartHas|; [10-F33-948;

- Apache OpenOffice — Ilaker oducHbix npunoxenuit [Otkpseitas]; I10O-
EB7-115;

- Google Chrome — bpay3zep [Otkpsortas]; [10-F2C-926;

- LibreOffice — ITaker opucHbix npunnoxenuit [Otkpsitas]; [10-CBB-979;

- Amer OOpazoBanne 8 — CucCTeMHOE MpOrpaMMHOE OOecIeueHue.
OnepanmonHas cucrema. [Otkpeitad]; [10-534-102.

- Fenix2+ — OneHka pHUCKOB TMOXKapHOHW OE30MaCHOCTU B  3JaHUAX
COOPY)KCHHUSX M CTPOCHHMSAX Pa3UYHBIX KIacCOB (DYHKIIMOHAJIBLHON IMOXapHOU
onacHoct coriacHo IIpunoxenus k npukazy MUC Poccuu ot 30.06.09 r. Ne 382
[Kommepueckas (OEM)]; T10-38C-720

7.2. llpodeccnonaibHbIe 0a3bl JaHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE
CUCTEMBI
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- HWudopmarmmonnas cucrema «EamHoe OKHO nOCTyma K 0Opa3oBaTebHBIM
pecypcam» [OnekTpoHHBIN pecypc]. — Pexum pgoctyma: http://window.edu.ru/,
JOCTYT TOJBKO MOCJIE CAMOCTOSITEIIBHON PETUCTPAIUU

- Hayunasa nsnextponnas OubOnunoreka «eLIBRARY.RU» [DnekTpoHHbIN
pecypc]. — Pexum pocryma: https://www.elibrary.ru/, nocTtyn TOJIBKO TOCIHE
CaMOCTOSITEJIbHOM PETUCTPALIMU

- CmopaBouynas mpaBoBas cuctema «Koncymprantllmoc:  CryneHT»
[DnexTponHbIit pecypc]. — Pexum goctyma: http://student.consultant.ru/, cBoGOAHBIIM
JOCTYI

- Hudopmarnmonno-npaBoBoi mopran «l'apant» [DIeKTpOHHBIA pecypc]. —
Pexxum nocryna: http://www.garant.ru/, cBOOOIHBIN JOCTYII

- DJeKTpoHHas oubnuoTexa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU30BAHHBIN JTOCTYII);

- DIIEKTPOHHO-OMOIMOTEUHAS cucTema «93BC IPR BOOKS»
http://www.iprbookshop.ru (aBTopn3oBaHHbBIN JOCTYTI).

7.3. JIuteparypa

OcHoBHas JuTEparTypa:

1. IIporHo3upoBaHue OmacHbIX (akTOpOB Moxkapa: YueOHoe mocodue / FO.JI.
Motopeirus, B.A. JloBuukoB, ®.A. JlementheB, FO.H. benbmmna. — CIIO.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3ebS51f

2. AHanu3 HapylieHWi HOPMATHUBHBIX TpPeOOBaHHMM B O0OJACTH TOXKapHOM
0€30MacHOCTH, MPOTHO3MPOBAHWE M JKCIEPTHOE HCCIENOBAHWE WX IOCJIEICTBHI:
yuebHoe mocooue / H.B. Ilerpora, }O./[. Motopsirun, A.O. AatonoB u ap. — CII6.:
Cankrt-IlerepOyprekuii yausepcurer I'TIC MYC Poccuu, 2017. — 158 c. Pexum
noctyma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8¢c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonmosiHUTEBHAS JIMTEpaTypa:

1. IlporHo3upoBaHue oOmnacHbIX (HaKTOPOB TMOXKapa : Kypc JIEKUuUd /
cocraBurenn C. A. CazonoBa. — Boponex : BopoHexckuil rocyaapCTBEHHbIN
apXUTEKTYypHO-CTpouTeNbHbI yHHBepcuteT, ObC ACB, 2015. — 100 c. — ISBN
2227-8397. — TekcT : 31eKTpOHHBINA // DneKTpoHHO-OmOIMoTeyHas cucrtema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopus ropenus u B3pbiBa: YueOHUK s BbizoB MUC Poccum / B.P.
Manuaun, B.M. Knumkun, C.B. AnmkeeB u ap. — CII6.: Cankr-IlerepOyprckuii
yauBepcuteT ['TIC MUC Poccun, 2009- 280 c. Pexxum moctyma: http:/elib.igps.ru/?
3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34¢c-9592fca88130&remote=false

3. IIporHo3upoBanue onacHelX (akrtopoB mnoxkapa / Motopeirua O/,
JloBuukoB B.A., IlapunoBa IO.I'. // JlaGopatopusiii mnpaktukym CII6.: CII6
YHuBepcuteT I'TIC MUC Poccuu, 2008. http://elib.igps.ru/?
4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-abd4377dddal
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http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-9592fca88130&remote=false
http://www.iprbookshop.ru/55022.html
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://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

7.4. MaTepuajJibHO-TeXHUYECKOe o0ecneyeHmne

Jns mpoBeneHuss W oOecneYeHHUsl 3aHATUN HMCHOJB3YIOTCS IOMELIEHUS,
KOTOpbIE TPEACTABIAIOT COO0M y4yeOHbIE ayAUTOPUU I MPOBEAEHUS Y4EOHBIX
3aHSATUN,  MPEIyCMOTPEHHBIX  TIporpamMMmol  OakajaBpuara, OCHAIIICHHBIE
000pyZJOBaHUEM M TEXHUYECKMMH CpPEICTBAMH OOYUYEHHUS: aBTOMATHU3HPOBAHHOE
pabouee MecTO MpenojaBaTeis, MapKepHas A0CKa, MYJIbTUMEAUUHBIA MHPOEKTOP,
JOKYMEHT-KaMmepa, MocaJouHble MECTa 00y4JaroIInXCs.

[lomemienust s CaMOCTOSITENIbHOM paOOThl  OOY4YarOMIMXCS  OCHAIICHBI
KOMIBIOTEPHOW TEXHUKON C BO3MOYKHOCTBIO MOAKIIOYEHUS K ceTu «VHTepHeT» u
o0ecreyeHueM J10CTyna K 3JIEKTPOHHOUW WH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefie
YHUBEPCUTETA.

ABTOPBI: KaHAUAAT TEXHUYECKUX HAYK, TOUEHT JleMenTheB D.A.
JOKTOp TEXHUYECKUX HayK, mpodeccop Motopsirun FO. /.
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