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BBEJIEHUE

MeTtoaudeckue pEKOMEHAaIun o W3YUYCHUIO JTACITUTLITAHBI
«IIpornosupoBanre omacHbIX (HaKTOpPOB TOXKapa»  NpeJAHA3HAYCHBI IS
obyuarommuxcs no crneruaibaocty 20.05.01 IMoxxapHast 6€301macHOCTb, COCTABIICHBI
B COOTBeTCTBHM C  TpeboBanmsiMu  DeaepaqbHOTO  TOCYJAapCTBEHHOTO
00pa3oBaTEILHOIO CTaHAapTa BBICIIETO 00pa30BaHUsI MO JAHHOW CHEIUaTbHOCTU
MOATOTOBKM M COTJIACHO pabodeid mporpamme AuCHUIUIHHBI «[IporHO3mpoBaHme
OIMMACHBIX (PAKTOPOB MOKAPA.

Hensamu ocBoeHust ydyeOHOW AUCIUILIMHBI «IIporHO3MpOBaHKE OIMACHBIX
(bakTOpOB MOKapay SBIACTCS:

- (hopMupoBaHHE y 00y4aeMbIX TEOPETUUECKUX 3HAHUU OCHOBHBIX 3aKOHOB,
MPUHIUAIIOB W METOJIOB MAaTEeMaTUYECKOTO MOJCIIMPOBAHUS B3aUMOCBSI3aHHBIX
TEPMOTa30JJMHAMUYECKUX TIPOIECCOB, XapaKTECPU3YIOIIMX B II€JIOM IOXKap B
MOMEIIEHUH (31aHUH, COOPYKEHUH) KaK CI0KHOE (PU3MUECKOE SBIICHUE,

- (opMUpOBaHHE HABBIKOB aHAJIN3a TMOXKAPHOW OMACHOCTH OOBEKTOB C
MOMOIIIbIO MAaTEMATUUYECKUX MOJIETICH TT0KApPOB M KOMITBIOTEPHBIX UMHUTAIIMOHHBIX
CHCTEM;

- opmMHupOBaHUE TOTOBHOCTH K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO.

JInst HOCTHKEHUS TaHHBIX LEJIeH PEAYyCMaTPUBAETCS PEIICHUE CIIEAYIOIINX
OCHOBHBIX 3aJ1a4:

- W3yYCHHE CBOMCTB Ta3000pa3HOM cpelbl B MOMEIICHUU MPH IOXKape Kak
OTKPBITOM TEPMOANHAMUYECKON CUCTEMBI;

- W3y4YeHHE OCOOCHHOCTEH W3MEHEHMsI COCTOSHHUS JOTOM CHCTEMBbl Ha
OTACIBHBIX ATAlaxX pa3BUTHUS MMOXKAPA,

- U3y4YeHHE TIOpsSAKa MaTeMaTH4YeCKOM  TMOCTAaHOBKM  3aJadud O

nporao3upoBanur OPII ¢ moMoIIbI0 MaTEMAaTUYECKUX MOJIEIIEH MT0XKapOB;

- OCBOCHHME BO3MOXXHOCTEM KOMIBIOTEPHBIX HMMHUTALUOHHBIX CHCTEM

Pa3BUTHUS U TYUIEHUS MOKAPOB B 3[aHUSAX;

- OBJIQJICHHE HAaBBIKAMHU MOJICIUPOBAHUS JTUHAMUKH OMACHBIX (DaKTOPOB

moxapa C IIOMOIIBKO KOMIIBIOTCPHBIX HMHUTALIMOHHBIX CHUCTCEM OCBOCHHC
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BO3MOKHOCTEH KOMIIBIOTCPHBIX HMHTAIHOHHBIX CHUCTCM PA3BUTUA W TYIICHHA

I1O’KapoOB B 3AaHUAX.

I'naBa 1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
JAUCHUIIJINHBI

[Ipouiecc u3ydyenus: nucuuiuiiHbl «IIpornozupoBanue onacHeIX (aKTOPOB
nmokapa»  HampaBlieH Ha  (QopMuUpoBaHHE  CICAYIOIMX  KOMIICTCHIIHMA,
MPEAYyCMOTPEHHBIX ~ DefepallbHBIM  TOCYJApPCTBEHHBIM  00pa30BaTEIIBHBIM
CTaHJapTOM BbIcIero oOpazoBanus 1o crenuanbHocTH 20.05.01 Tloxkaphas
0€30MacHOCTb:

- CHOCOOEH OCYIIECTBISATh BHUABI MPOGECCUOHATBHOW NESITEIbHOCTH Ha
00BEKTaX Pa3IUYHOro (PYHKIIMOHAIBHOTO Ha3HAYCHUSI, BKJIFOYAsl OMMACHBIE U 0CO00
OImacHbIe 0OBEKTHI B cpepe HA30PHOM EeATCILHOCTH, MPOPUIAKTHIECKON PabOTHI
U OXpaHbl Tpy/ia, Kosorndeckoi 0esonacuoctu (OITK-1);

- CIOCOOCH pemaTh MPUKIAIHBIC 3a1a91 B 001aCTH 00eCIIeUeHUS TOKapHOI
0€30MacHOCTH, OXpaHbl OKPYKAIOIIEH cpeAbl W IKOJOTHYECKON Oe30MacHOCTH
UCTIONB3Ys TCOPHIO U METObI pyHaaMeHTanbHbIX HayK (OITK-3);

- crocobeH (popMynupoBaTh M peliaTh HAYYHO-TEXHUYECKHE 3aJadyd 0
oOecrieueHnt0 OE30MaCHBIX YCIOBUM M OXpaHbl TpyAa B 00JacCTH TOKapHOU
0€30MacHOCTH, JIMKBUAAIIMU TOCIEACTBUN YPE3BBIUAMHBIX CHUTYyaIlUi, CIaceHUs
YeJIoBeKa, 3aluThl okpyskaroren cpeasl (OITK-11);

- CrOCOOEH MOHWMATH TPHUHIIUIIBI PA0OTHl COBPEMEHHBIX MH()DOPMAITMOHHBIX
TEXHOJIOTMA ¥ WCIIOJNIB30BaTh WX I pENICHUS 3amad  MpodecCHOHATBHOU
nesitenbHocTH (OITK-12);

- CIOCOOHOCTh TMOHMMATh OCHOBHBIE 3aKOHOMEPHOCTH IIPOIIECCOB
BO3HMKHOBEHUS TOPEHUS U B3PbIBa, PACIIPOCTPAHEHUS U MTPEKPAIICHUS TOPEHUS Ha
nmokapax, OCOOCHHOCTEH JWMHAMHUKH  TI0)KapoOB, MEXaHHM3MOB  JICHCTBHS,
HOMEHKJIATYPY 1 CTIOCOOBI IPHMMEHEHHST OTHETYINAIIMX BerecTs 1 coctaBos (ITK-1).

B pe3ynbTaTe 0CBOCHUS TUCHUIIMHBI 00yUYaIOIUNACS TOJKEH:

3HATh OCHOBHBIE MOHSTHS METOJOB MPOTHO3HPOBAHUS OMACHBIX (HaKTOPOB
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1oXapa, a UMEHHO:

- BUJIbl €CTECTBEHHBIX MPOLECCOB, MPOTEKAOIINX B TOPAIIEM MOMEIICHUH,
OCHOBHBIE 3aKOHBI TEPMOJIMHAMHUKU U TETNIOOOMEHA;

- CYUICCTBYIOIIME BHUJBl MaTEMAaTHYECKHUX MOJICJICH TOXapoB B
MMOMEIICHUSX, KX BO3MOXHOCTH M OIPAHUYEHHUS, BO3MOXXHBIE HWCTOYHHUKHU
MOTPEIIHOCTEN;

- TUIIBl PAcCHpOCTPAHEHUS IUIAMEHH, CBSI3AHHBICE C HUMH TEMIIEPATYPHbBIC
PEKHUMBI TOXApPOB B MOMEIICHUSX, MEXAaHU3M BO3HUKHOBEHUS W PAa3BUTHUA
€CTEeCTBEHHOTO Ta3000MeHa MPH IOXKape B MOMEIIEHUH, OCHOBHBIE B3aMMOCBS3U
MapaMeTPOB ra30BOM CPEIbI;

- CcrmocoObl TOAJepKaHUS aKTyaJlbHOCTH CBOMX 3HAHUH TI0 JTaHHOM
TeMaTUKe, HaxOXXJICHUS HOBOW MH(OpMalMK B IMEPUOIUYECKOU JUTEpaType H
HOPMATUBHBIX JIOKyMEHTaX, OTHOCSIIUXCS K pacyetam auHamuku OODII u
KPUTUYECKOM MPOIOIDKUTEIIBHOCTH TOXKapPa;

- TpPUHUUNBI U MeTonbl pacuera auHamMuku OO®II, cmocoObl OlLEHKH
KPUTHUYECKON MPOJOJDKUTEIIBHOCTH TOKapa, OCHOBHBIC MCTOYHUKH HETOYHOCTEU
B MOIO0HBIX pacyeTax;

yMeThb

- OpPraHM30BaTh 0OOCHOBAHHBIN BHIOOP METOAMK U3 CIIMCKA pa3pelieHHbIX K
WCIIOJB30BaHUIO, HanOOoJIee MOAXOAIINX IS peaiu3alii KOHKPETHOTO CIIEHAPUs
M0Xapa B MOMEILICHUH;

- OLICHMBATh BEJIMYMHY KPUTHYECKOM IPOAOJLKUTEIBHOCTH TOXkapa
Pa3IMYHBIMM CIOCO0AMU;

BJIAJIeTh  HABBIKAMU  MCIIOJBb30BAHUS  CIHEHUAIBHBIX  KOMITBIOTEPHBIX
MporpaMM IO ONPEACICHUIO BEIWYUHBI KPUTHYECKOW IPOJOIKUTEILHOCTH

moxxapa Aajid pasiiIndHbIX UCXOJHBIX YCHOBHﬁ.



I'mapa 2. CTPYKTYPA JUCIIUIIJIMHbI

OO6mast TpyA0EeMKOCTh JTUCIHUIUIMHBI COCTABISET 3 3aUETHBIC €UHUIIBI WIIN
108 wacoB. B Tabmmie mpeacTaBieHO pacmpeaciieHHe TeM, a Takke (HOpPMbI

aTTecTaluu Al OYHOU (hOpPMBI O0yUEeHUSI.

Pacnpeneﬂenne TEM JUCHHUIIIMHBI ((HpOFHO3I/IpOBaHI/Ie OIIaCHBbIX (l)aKTOpOB

NoKapa» 1o o4Hou gpopme 00y4eHust

HaumMmeHnoBanue Tem
n/n

Pa3z[en 1. I/IHTGFpaJIBHaH MaTCMAaTHYICCKaA MOJCIIb I10Kapa B IIOMCIINCHHUHA

1 BB@I[@HI/IC. I/ICXOI[HBIG IIOHATHUA U O6H_II/IG CBCACHHUA O MECTOJax
IMPOTHO3UPOBAHUSA OIMACHBIX (baKTopOB ImoJxapa B IOMCIICHUAX

2 |OCHOBHBIE IOHATHUS ¥ YPABHEHHUS HHTETPAILHON MATEMAaTHYECKOM MOJIENH
no>kapa B IOMELIEHUN

3 |['a3000Men nomemenuii u remnopusndeckne GyHKIUH, HEOOXOUMBIE JUIs
3aMKHYTOTO OINMCAaHUS MOXKapa

4 MaremaTtuueckas IIocTaHOBKaA 3aJa4du O JMHAMHKE OIIaCHBIX (baKTOPOB
Imoxapa B HavyaJIbHOU CTaauu IoKapa

5 |[IpornosupoBanue onacHeIX (PaKTOPOB IOKApa IIPH TYIIECHUU MTOXKApa C
UCIIOJIb30BAHUEM MHTErPAIbHOTO METO/1a

Paznen 2. 3onnas u quddepeHanbaas MaTeMaTHYeCKUE MOJICTH TToXkapa B
[TIOMEIEHU

6 OCHOBHBIE TI0JIOKEHHS 30HHOT'O MOJACIUPOBAHUA ITOKAPOB

7 |OcHoBHBIE NON0KEHUS JU(PPEPEeHINATBHOIO METOAA IPOTHO3UPOBAHHUS
OTMacHBIX (PaKTOPOB MOXKapa

HToroBsiii KOHTPOJIb — KypcoBasi paboTa, 3a4eT




I1asa 3. PEKOMEHJALIIMY IO TEMAM JUCHUATIIVHBI

B ,HaHHOﬁ r’iaB€C MCTOAMYCCKHUX peKOMeHI[aHI/Iﬁ IMPUBCACHBI OCHOBHBIC
JAUIAKTHYCCKUC CIMHHNIIBI I/I3y‘{a€MOﬁ TCMbI, YKA3aHbI CCbUUIKHM Ha JIUTCPATYPY. ITo

KaXXJI0M TeMe MPUBEIACHBI TUMIOBBIEC 3a/laHusl (3a]a4n).

PA3JIEJI 1. UHaTerpanbHasi MaTeMaTH4eCKasi MOJe/Ib 10Kapa B
NOMelleHHH
Tema 1. Beenenue. UcxoaHbie NOHATHS U 00LIHe CBEICHUSI 0 METOIaX
NMPOTrHO3MPOBAHMS ONMACHBIX (PAKTOPOB M0KAPa B IOMELIEHUSIX

Jlumepamypa:

ocHoBHas: [1];

JOIOJIHUTENbHAS: [2-4, 6, 8, 9, 11, 12];

HOPMATHBHBIC U MPABOBbIC TOKYMEHTHI: [15];

Humepnuem-pecypcur. [1-5].

Beenenue. Ilpeamer, 3amaunm u conepxkanue Kypca «lIporHosumpoBaHue
omnacHbIX (pakTopoB moxkapa». cxoaHble MOHATUS U OOIIME CBEICHUS O METOJIax
MPOTHO3UPOBaHUS omacHbIX ¢aktopoB moxapa (ODII) B momemeHuUsX.
@u3nueckue  BEIWMYMHBI, xapakrtepusytome OO®Il B KOJIMYECTBEHHOM
OTHOUIEHUHM; TIPEJECTBbHO onycTuMble 3HaueHus: ODII.

MareMatrnyeckoe MOJIeTUPOBAaHKUE, KaK HaumOOJee COBPEMEHHBIN Hay4YHBIH
Meton nporHozupoBanuss OPII. Meroasl MaTeMaTHYECKOTO MOJEIHPOBAHUS, UX

OCOOCHHOCTH U 00JIaCTH MPAKTUYECKOT'0 UCTIOJIb30BAHUS.

Tema 2. OcHOBHbBIC MOHATHS U YPABHEHUS HHTErPAJIbLHOH MaTeMATHYECKOM
MOJeJIH MOKapa B MOMeEIeHUH
Jlumepamypa:
ocHoBHas: [1];
JOMoJIHUTENbHa: [4, 5, 8];

HOPMATHBHBIC U MPABOBbBIE TOKYMEHTHI: [15].
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Humepuem-pecypcwr. [1-5].

HNuTerpanbHblii METOA OMUCAHUS COCTOSIHUSI TA30BOM CPEJbl MPU MOXKAPE B
noMemeHnd. (CBoilicTBa Tra3oBOM cCpeabl B IOMEIICHHH TIpU  IOXKape.
CpenHeoObeMHBIE TMapaMeTphl, KaK XapaKTePUCTUKA COCTOSIHUS OTKPBITOU
TEPMOJIMHAMHYECKON cucTeMbl. ONTUYECKUE CBOMCTBA CPEIBI.

Huddepenumanpiuble ypaBHEHUST MHTETPAIbHOM MaTeMaTUYECKOM MOJIeNU
noxkapa B nomenieHuu. Maremarrnyeckasi IOCTAaHOBKA 33J1a4d O MPOrHO3UPOBAHUH

O®II, HavanbHbBIE YCIOBUS U YCIOBUSA OAHO3HAYHOCTH.

Tema 3. I'az000MeH moMeieHUH U TemJIopu3nyeckne pyHkumnu,
He00X0AMMBIe Il 3AMKHYTOI'0 OIIUCAHMS M0KApa

Jlumepamypa: ocHoBHas: [1];

JOMOJIHUTENbHA: [4, 6, 8];

yueOHO-MeTonueckoe ooecredyenue: [11, 13].

HOPMAaTHUBHBIC U TIPABOBBIC TOKyMEHTHI: [15-17].

Hnmepnem-pecypcor: [1-5].

['a3000MeH moMmelieHusi ¢ BHENIHEW Cpelod uepe3 MpOoeMbl MpHU TOoXkKape.
Pacnipenenenne ruipoCTaTUYECKUX JABJIECHUN MO BEPTUKAIM BHYTPU U CHAPYKHU
nomenieHus. II1ockoCTh paBHBIX JAaBIEHUH U PEXUMBI PabOTHl MPOEMOB.
Pacnipenenenue nepenagoB JaBJIEHUN MO BBICOTE MOMelIeHUs. PacyeT ckopocTu
JBUKEHUS YXOISUIMX U MOCTYMAIOIINX Ta30B.

[Ipoueccel HarpeBaHusi CTPOUTENBHBIX KOHCTPYKIMU ITpU noxkape. TennoBoun
MOTOK B OTPaXKJICHUS.

['oproune BemecTBa MW HMX XapakTepUCTHUKU. (OCOOEHHOCTH TOpEHUs
TBEPAbIX, JKUIKUX W Tra3000pa3HbIX BewecTB. CKOPOCTb BBITOPAaHUS TOPIOYUX
MatepuanoB. Pacuer momamu mno)kapa MpU  PAa3IMYHBIX BUAAX TOXApPHOU
Harpy3kud. 3aBUCUMOCTb MOIIHOCTM  TEIUIOBBIAEIECHUS NpPU MOXKape OT

KOHOCHTPAIWH KUCJIOpOAa B IOMCIICHWH.



TumoBble NpakTHYECKHe 3aJaHUs (3a1a4H1)

. YUemy paBHa BeJWYMHA OTTOKAa TOKCHUYHBIX Ta30B MpU TOPEHUU B
KBa3UCTAllHOHAPDHOM pEXKHUME, €CIM BEIMYMHA NPUTOKA CBEXKEro BO3AyXa
COCTaBJIsICT 2,5 KI/C, a CKOPOCTh BBITOpaHUsl roproueid Harpy3ku — 750 r/c?

2. Paccuntarh CKOPOCTb NIPHUTOKA CBEXKErO0 BO3JAyXa B IOMEIICHHE IIpHU
TrOPEHUHU B KBAa3UCTAIMOHAPHOM pexkuMe. OTTOK HarpeThix ra3oB paBeH 15,7 kr/c,
CKOpPOCTH BBITOpaHHs roproueit Harpy3ku — 1,2 kr/c.

3. Omnpenenutb AOCTUTIIA JIW KOHIIGHTPAIMs KHUCJIOPOJa CBOETO MPENeIbHO
JIOMTYCTUMOT'O ~ 3HA4YEHUs, €CIU CpeaHEOObEeMHOE 3HAYeHUE KOHIICHTpAaIlUU
Kuciaopona cocrasisier 22,832 macc. %, a IUIOTHOCTh Ta30BOM CpEAbl B
nomemienuu 1,196 xr/m.

4. Onpenenuth JIOCTUTIA JU KOHIEHTpAIUs YIJIEKUCIOro ra3a CBOETo
npefeabHO  JOMYCTUMOTO  3HAY€HHUs, €CIM  CpPEeJHEOOBEMHOE  3HAUYCHUE
koHueHTpauu CO; cocrtaBisger 2,659 macc. %, a MJIOTHOCTh Ta30BOM CpElbl B
nomemernu 0,969 kr/me.

5. Ha 10 MuHyTe ropenusi cpeqHeoObeMHasi ONTUYECKAsl MIIOTHOCTh ra30BOM
cpenbl B momeniennu paBHa 0,06 Ho/M. bespasmepHbiii mapaMeTp, YUUTHIBAIOIIHIMA
HEPAaBHOMEPHOCTh PACHPEACIICHUSI CPETHEOOBEMHBIX MTapaMeTPOB ra30BOM Cpebl
10 BBICOTE NMOMEIIECHMs, HA YpOBHE paboueid 30HbI paBeH Z = 0,7. Uemy paBHa
JIOKaJIbHAas ONTUYECKas TUIOTHOCTh Ta30BOM Cpeibl HAa YpOBHE paboyveit 30HbI?

Tema 4. MaTemMaTn4eckasi MOCTAHOBKA 3a71auM 0 fuHaMuke OPII
B HAYAJILHOM CTAJHMHU MOXKApa

Jlumepamypa:

ocHoBHas: [1];

nomnonHuTeNbHas: [4, 6, 8];

yueOHo-MeToaudeckoe odecreuenwme: [9, 10, 11, 13, 14];

HOPMAaTHUBHBIE U TIPABOBbBIC TOKYMEHTHI: [15-17].

Humepnuem-pecypcur. [1-5].

[TonsiTe 0 HaYaNbHOUN CTaAMM MOXKapa C MO3UIMHU 33Ja4l O OE30MaCHOCTH

JBAKyallMW JIIOJCW. YPaBHEHUS HHTErPAJIbHOM MATEMATHYECKOM MOJEIU
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HayaJbHOM CTaauU MOXapa. AHAIMTUYECKOE pelieHue 3a1adn o auHamuke OPII
IIpU KPYrOBOM U JIMHEMHOM PaclpOCTPaHEHUH IJIaMEHU MO TOBEPXHOCTH TBEPAOU
rOpIOYEil HArpy3KH, a TAK)KE MPU TOPEHUU KUIAKOCTEH.
Pacuer kpuTHdeckoil NPOAOHKUTEIBHOCTH TOXKapa W HEOOXOJUMOTO
BPEMEHU 3BaKyalllH JIIOJEH U3 TOMELICHUS.
TumnoBble NpakTHYECKHe 3aJaHUS (3a1a4H1)

1. PaccuutaTts He0oOXOOUMOE BpeMs »dBaKyalluud JIOAEH U3 CKiIaja
JBHOBOJIOKHA pasMepamu 60x45x4, moxkapHas Harpy3ka — JeH. HadanpHas
Temriepatypa B nomenieHuu — 20° C.

2. PaccumtaTth CcpenHEOOBEMHYIO TEMIIEpaTypy Ha MOMEHT BpeMeH:n 80
CEeKyHJ| OT Hauaja Io)apa Ha CKJIaJe XJIOM4aToOyMa)KHbIX TKaHEW pa3MepaMu
10x25%4m. HauanpHas TemmnepaTtypa B nomeniernuu — 16° C.

3. Paccunrtare 3HadyeHwe Oe3pazMepHOro mapamerpa Z A MOMEIIECHUS C
pa3mepamu 6x10x3,5 ¢ MIOCKUM POBHBIM MOJIOM.

4. CornacHo oneHke Mo MeToauke, cpeaHeoObeMHas TemIeparypa B
IOMENIEHUU Ha BBIOPaHHBIL MOMeHT Bpemenu coctaBur 83°C. Bymer mm
npeBbiieHO [1/[3 1o MOBBIIEHHOW TemmnepaType Ta30BOM Cpelabl Ha YPOBHE
paboueil 30HBI B 3TOT MOMEHT BPEMEHH, €CIU BbICOTA MOMELIEHUS COCTaBIISET

5,2M, a HaYaJIbHas TeMIEpaTypa Bo3myxa Obuia pasHa 22°C?

Tema S. IIporno3upoBanue onacHbIX (PAKTOPOB MOKAPA NPHU TYLICHUH
Mo’Kapa ¢ UCIO0JIb30BaHHEM HHTErPaJIbHOT0 METO/1A
Jlumepamypa: ocnoBHast: [1];
JOIOIHATENbHA: [6, 8];
yueOHO-MeToandYeckoe obecredenue: [9-14];
HOPMATUBHBIC U MPABOBbBIE TOKYMEHTHI: [15-17].
Hnmeprnem-pecypcor: [1-5].
Moaudukanus 6a30BOM MHTETPATBLHON MaTeMaTUYECKOW MOJEIH JIs ydeTa

BJIMSIHUS 00BEMHOTI'O Ta30BOI'0 TYHICHUS. Bnusuaue KOHOCHTPAIWH OTHCTYIIAIICTO
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BELIECTBA Ha CKOPOCTb BbIropaHus. Monauduxamus 0a30BOil MaTeMaTH4eCKOH
MOJENH I yUYETa TYIIEHUS PaCIIbUIEHHON BOJOM.

Oco0eHHOCTH MTPUMEHEHHUS, BO3MOKHOCTH U NMEPCIEKTUBHBIE HAIPABICHUS
Pa3BUTHS MHTETPAIBHOM MATEMATUYECKOU MOJEIH MOKapa Il NPOTHO3UPOBAHUS
OOII. IIporpammuoe obecnieyeHue, peanusyromee UHTErPaJIbHYI0

MAaTCMaTUICCKYIO MOICJIb I1OKapa.

TumnoBble NpakTHYECKHe 3aJaHUs (3a1a4H1)

1. CpenHeoObemMHas mapuuagbHas IUIOTHOCTh KHCIOPOJAa B IMOMENIEHUH
cocrapiuster 220r/m°. Uemy Oymer paBHa (YHKIHMS pEKUMAa TOPEHHUS, €CIIH
MUHUMaJIbHAsg KOHIIEHTpalUs KHUCJIOpOJa, NOAJEpKHBAaIoIlas TOpEHHUE, paBHA
0,037

2. OueHuTh BEJIMYMHY TEIUIOBOTO IOTOKA HA HArPEB KOHCTPYKLHUMW, €CIU B
BBEIODAHHBI MOMEHT BPEMEHHM ILIOIIAAb TOPEHHs paBHa 1,5M2% Kod(duuueHt

TeronoTeps paseH 0,27, a MOJIHOTA CrOpaHUs JbHAHOW TKaHU cocTaBiigeT 0,98.

PA3AEJI 2. 3onunas u nuddepeHuaIbHasi MATEeMATHYECKHE MO/IE/IH

Imo’Kkapa B NOMECIICHUMA

Tema 6. OcHOBHBIE MOJIOKEHHUS 30HHOTO MO/IeJTUPOBAHMS MOKAPOB

Jlumepamypa:

ocHoBHas: [1];

nomnoyiHuTeNnbHas: [4, 5, 8];

yueOHO-MeTouueckoe ooecneuenue: [11, 13];

HOPMAaTHBHBIEC U TIPABOBBIC TOKYMEHTHI: [17].

Humepuem-pecypcur. [1-5].

OcCHOBHBIE TIOJIOKEHUSI 30HHOTO MOJCIUPOBAHUS MOXKapoB. OcoOEHHOCTH
pacnpeneneHuss JIOKaJTbHBIX TapaMeTPOB COCTOSHUSI Ta30BOM cCpeabl BHYTPU
NOMENICHUs] B HAYaJIbHOM CTauu TOXKapa W TNpH JIOKAJbHBIX [OXKapax.

Pa3nenenue mnpocTpaHCTBa BHYTPH MOXKapa Ha 30HbL. B3anmoneiicTBHe MeExay
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30HaMU M M3MEHEHHUE UX Pa3MEpOB C TECUCHHEM BpeMeHHU. VIHTerpaibHbId METO[
OTMCAHWS U3MEHEHUS COCTOSHUS CPeabl B Kaxaon 30He. O0JIacTh MPaKTHIECKOTO
IIPUMEHEHUS 30HHBIX MOJIEJIeH MOKapOB.

[Ipumep KOMIBIOTEPHOI MpPOrpaMMbl HA OCHOBE 30HHOM MOJENH TOKapa.
Bo3moxHocTe ucnosb3oBanus nporpammbel CFAST st pacduera HEOOXOAMMOro
BPEMEHU 3BaKyallUH JIIOJIEH U3 MOMEUICHUSI.

Tumnosbie npakTHYEeCKHE 3aJaHU (3a1a4H1)

1. JlaBneHue ra3oBoi cpelibl B MPUIOTOJOYHOM ciioe coctamisieT 1,01 atwm,
temnepatypa — 190°C. Uemy paBHO 1aBjeHHE B 30HE XOJOJHOTO BO3yXa, €CIH
ero Temmneparypa pasaa 20°C?

2. [noTHOCTH ra3a B IIOMEIIEHUH niepes noxkapoM 1,20 kr/m3, Temmeparypa —
20°C. TImotHOocTh raza B mpumortomounoM cinoe — 0,41 kr/m®. Uemy B 3THX
yCJIOBUSIX OyJI€T paBHO JIaBJICHUE B 30HE MPHUIIOTOIOYHOTO CIIOST?

3. B momenienun pasmepamu 6x12x3,5M IMOJ MOTOJIKOM CKOITMJIOCH 25m°
ropsSYrX 3aJbIMJICHHBIX TPOIYKTOB ropeHus. [I[poucxoauT au UCTeUeHUE IbIMa U3

OTKPBITOTO ABEPHOTO MTPOEMA, ECJIM BBICOTA IBEPHU COCTaBIsET 2,1M?

Tema 7. OcHoBHbBIE N0JI0KeHUs MU PepeHIIHaTbHOI0 MeTOAA
NMPOrHO3UPOBAHUS ONACHBIX (PAKTOPOB MOkKaApa

Jlumepamypa:

ocHoBHas: [1];

nomnoyiHuTeNnbHas: [4, 5, 8];

HOPMATHBHBIC U MPABOBbBIC TOKYMEHTHI: [15].

Hnmeprnem-pecypcor: [1-5].

Cyunocts  auddepeHimanbHoro Meroja nporHosupoBanuss O®II, ero
WH()OPMATUBHOCT, W 00JIaCTh MPAKTHYECKOTO UCMOoJb3oBaHusA. (OcoOeHHOCTH
nuddepeHnnanbHbIX (MOJEBbIX) Moaenel noxapa. CloKHOCTH IpH pa3paboTKe U

pean3anuy MOJIEBBIX MOJICIICH.
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IIpuMep KOMITBIOTEpPHOM IPOrpaMMBbl Ha OCHOBE IOJIEBOM MOJEIH MOXKapa.
Bo03MOXHOCTE ucIoNb30BaHus nporpaMmbel FDS i1 oneHkr WHAMBUAYaJIbHOTO

IMOXKAapHOT'O PHUCKA.

I'masa 4. OHEHOYHBIE CPEJICTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

INEPEYEHDB BOITPOCOB, BBIHECEHHBIX HA 3AHATHUE KOHTPOJIA
CAMOCTOSTEJbHON PABOThHI

[IpucyrcTBUEe MenbHaMIIUX TBEPABIX YAaCTHI] B ra3000pa3HOM cpeie M uX
BKJIaJ| B MHTETpaJibHble 3HAYEHUS BHYTPEHHEW (TEIJIOBOM) SHEPrUM M MAaccChl
Cpeabl, 3aMOJIHSIOIIEN TOMEIIEHHUE TIPH ITOKape.

BimsiHue 3THX 4acTUIl HAa IPOLIECCHI TEIIOMACCONEPEHOCa U ONTHUYECKHUE
cBoiicTBa cpenpl. CBs3p MEXIY ONTHYECKON IJIOTHOCTBIO JbIMAa M JTAJIbHOCTBIO
BUJIUMOCTH. DKCIIEPUMEHTAJIBHBIE METOABl MU3MEPEHUS ONTHUYECKOM IUIOTHOCTH
JbIMA.

3aBUCUMOCTh peKMMa Ta3000ME€Ha OT TE€OMETPHUYECKHX XapaKTEPUCTHUK
npoeMa U CpPeIHEOOBEMHBIX IapaMEeTpOB COCTOSHUS Ta30BOM Cpelbl B
IIOMELIECHNN. BisiHue BA3KOCTH Ia30B HA UX JBHKEHUE B IIPOEME.

Bnusgaue pa3mMepoB MPOEMOB Ha JMHAMUKY OMACHBIX (PAKTOPOB TMOXKapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTb KPUTUUYECKOW MTPOIOHKUTEIBHOCTH MOXKapa
OT KPUTEPUS ITPOEMHOCTH.

BinsiHue KOHIIEHTpauMy OrHETYIIAIIETO BEIIECTBA HA CKOPOCTh BBITOPAHUS.
Moaudukanus 0a30BOil MaTeMaTHYecKOW MoOJenu JUid ydera TYIIEHUs
pacupUIEeHHOM BOJOM. JlOmOJIHUTENbHAs CUCTEMA YPABHEHUW UM HAYaJbHBIX
YCIOBUM U1 OIMCAaHMs HCIIAPEHMS Kallellb, OXJIAXACHUS KOHCTPYKLMU U

CKOPOCTH BBII'OpaHHUA MaTCpualia.
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INEPEYEHDB BOITPOCOB /UIA IIOAT'OTOBKHA K 3AYETY

PA3JIEJI 1. UaTerpanbHasi MaTeMaTH4eCcKasi MOJe/Ib 110Kapa B IOMEIIeHUH.

Tema 1. BBegenue. UcxoaHble MOHATHSA M 001IME CBEIEHHUS 0 METOAAX
NPOrHO3UPOBAHMS ONACHBIX (PAKTOPOB MOkKAPa B MOMEILEHUSX.
1. Omachseie dakTophl OkKapa U (GU3NIECKUE BEIUUYHNHBI X XapaKTEePU3YIOIIHE.
[Ipenenbuo pomyctumbie ODII.
2. Marematnueckoe  MoxaenupoBanue O®Il.  OcHoBHble  TpeOoBaHWS,
MPEABSABISIEMBIEC K MOJICIISIM.
3. Meroasl MareMaTWdeckoro MopenupoBaHus auHamukn O®Il, wux

OCOOCHHOCTH M 001aCTH IIPAKTHYCCKOI'O UCIIOJIb30BAHUA].

Tema 2. OcHOBHBIC IOHATHS U YPABHEHHUS] MHTEIPAJIbHON MaTeMaTHYeCKOM
MO/IeJIU M0KAPa B MOMeIeHU !

4. CpoiicTBa Ta3o00pa3HOil cpeAbl B MOMELIEHWU Opu Toxape. JlokampHoe
PAaBHOBECHME M B3aWMOCBSI3b MEXIY JIOKAJIbHBIMU TEPMOJINHAMUYECKHUMU
MapamMeTpaMM COCTOSTHUS Ta30BOU CPEbI.

5. BnusHue W3MEHEHHsI cOCTaBa M TEMIEpaTyphbl Fa30BOM Cpeibl MpHU MOXKape
Ha €€ Ta30BYI0 MOCTOSHHYIO, TTOKa3aTellb a1uadaThl U TEIIOEMKOCTb.

6. MuTerpanbHbIii METON OMUCAHUS COCTOSHUSI TA30BOW CPEIbl MPHU MOXKape B
ITIOMEIICHUH.

7. CpenHeoObeMHasi TUIOTHOCTh Ta30BOW CpeAbl W CPEIHEOOHBEMHBIC
MapuyraibHbIC INIOTHOCTH €€ KOMIIOHEHTOB.

8. CpenHeoObeMHasi BHYTPCHHSISI JHEPrUsSi W CPEIHEOOBEMHOE JIaBIICHHE
ra30BOW CPEbl B IOMEIIECHUH.

9. CpennemaccoBas u cpeHEOOBEMHAS TEMITEpaTypa Cpeibl B TOMEILCHHUH.

10. MeTonuka ompeseneHusi CpeTHeOObEMHOTO JTaBJICHUSI, CPETHEMACCOBON U
CpeaHeOObEMHOM TeMIepaTyp B MOMEIICHUH Ha OCHOBE MHCTPYMEHTAIbHBIX
VU3MEPEHUN.

11. nTerpanpHoe ypaBHEHHUE COCTOSIHHS Ta30BOM CPEIbl B TOMEIICHUH.
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12. JIeimooOpa3oBaHue W MapaMeTpbl JbiMa, OOpa30oBaHHBIE TBEPIBIMU
gacturamu. Koarymisamus u cefuMeHTaIus YacTHI] IbIMa.

13. OnTuyeckoe KOJIMYECTBO JbIMa M CPEIHEOObEMHAs ONTHYECKas MIIOTHOCTh
npiMa. CBA3b MEXAY ONTHYECKOM TUIOTHOCTHIO JbiMa M JIalbHOCTBIO
BUJIUMOCTH.

14. DkcnieprMeHTAJIbHBIE METOJIbI U3MEPEHUSI ONTHYECKOM IIIOTHOCTHU JbIMA.

15. aTerpanpHplii METO TEPMOAMHAMUYECKOTO aHAIN3a TI0Kapa.

16. Cpena B TMOMENIEHWH KaK OTKPBHITas TEPMOIWHAMUYECKAs] CHUCTEMA.
B3auMopencTBrue 3TOM CUCTEMBI C BHELUIHEM CPEAOM U HUHTETPAIbHBIE
XapaKTEPUCTHKU ATOTO B3aUMOICHCTBHAI.

17. KBa3upaBHOBECHBII MPOIIECC M3MEHEHUS! COCTOSHUS TEPMOIUHAMUYECKOMN
CUCTEMBI Npu Tokape. OCoOOEHHOCTH Tpoliecca U3MEHEHUSI COCTOSIHUSI 3TON
CHUCTEMBI Ha OT/ICIIbHBIX dTallax pa3BUTHUS MOXKapa.

18. BeiBoa nuddepeHnnanbHbIX ypaBHEHUN HHTErPajbHOM MaTeMaTH4eCKOu
MOJICNIA TI0Xapa, OIHCHIBAIOIINX TWHAMUKY OIACHBIX (DaKTOPOB TMOXKapa.
HavanbHble yClIOBUS U YCIOBUS OJJHO3HAYHOCTH.

19. Knaccudukarms uHTErpaJbHbIX MaTEMAaTUYECKUX MOJIeIeH TToJKapa.

20. MaremaTtnyeckas TIOCTaHOBKA 3aJa4d O IPOTHO3WPOBAHUHU OMACHBIX
dbakTOpoB TMOXKapa Ha OCHOBE TOJHOW CHCTeMbl au(depeHITnaTbHBIX
YPaBHEHUM MHTETPAIbHON MOJEIM IMOXapa. MeToIbl YUCIEHHOTIO PELICHUS

STOM 3aJauM.

Tema 3. I'a3000MeH noMemieHn M Teriopusnyeckne GyHKIuH,
Heo0X0AMMBblIe VIl 3AMKHYTOI'0 OIIUCAHUS MOKApa
21. [lpuunHbl, 00yCIaBIMBAIONIME ABUKEHUE ra3a U ra3000MeH MOMEIIEHUN ¢
BHEIIHEU CPEIOoN uepe3 IMpOoeMbl Ha IOXKape.
22. PacnipenienieHne TUAPOCTATHUYECKUX JaBICHUNW IO BEPTUKAIU BHYTPU H

CHApYXH MOMEUICHHUS.
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23. IIIOCKOCTh paBHBIX JIABJICHWH M 3aBUCUMOCTh €€ pAaCIOJIOKEHHUS OT
CpeIHEOOBEMHBIX 3HAUEHUHN JaBJICHUS M IUIOTHOCTH Ta30BOW Cpeabl B
TTOMETIICHUH.

24. BO3BMOXKHBIE ~ PEKHMMBI ~ Ta3000MEHAa  TOMEIICHWsI  4epe3  KPYyTrJiblie
BEPTHUKAJIbHBIEC U TOPU3OHTAJIbHBIEC POEMBbl. BiMsiHME BA3KOCTH Ta30B Ha MX
IBUXKEHHE B TpoeMe. KoappuImeHT conpoTHBIeHUs TpoeMa.

25. Briusiarie BeTpa Ha ra3000MeH MOMEMICHHUS C OKpyKaromieid armocdepoit.
Pacnipenenenne TruApOCTaTUYECKUX JABICHUM TIO BEPTUKAIN CHApPYXKU
3/1aHUs1 HA HABETPEHHOW U MOJIBETPEHHOMN €r0 CTOpPOHAX.

26. TermmooTaaua rOpU30HTAIBHBIX CTEPIKHEBBIX KOHCTPYKIUN U BEPTHUKATBHBIX
MOBEPXHOCTEH OTpaKIECHUN MOMEIIECHUS MPHU Pa3IMYHBIX CTAIUAX TOXKapa.
TemoBoe B3anMOAEWCTBUE MEPEKPBITUN C BOCXOJSAIIMM MOTOKOM Ta30B OT
oyara ropeHwusl.

27. IIpomiecchl HArpeBaHUsl CTPOUTENBHBIX KOHCTPYKLIMHA TIpU TOXape u
MaTeMaTHYecKas TIIOCTaHOBKAa 3aJadyd O HarpeBaHWM CTPOUTEIHHBIX
KOHCTPYKLIMH IIPHU MOKApE.

28. O6mme cBeAeHUs O Tpoleccax TropeHus. [oproume BemecTBa U UX
xapakTepucTuku. OCOOEHHOCTH TOPEHUS TBEPABIX, KUAKUX U Ta3000pa3HbIX
BEIIECTB.

29. IlnamMs 1 ero XxapakTepUCTHUKH.

30. CkopocTh TEIIOBBIACICHUS B TulaMeHHOUM 30He. KoaddummeHnT momHOTHI
TOPEHHUS.

31. I'oproyass Harpy3ka B TIOMEIICHHMM M €€ XapaKTEepUCTUKH. JIuHeiHas
CKOPOCTb PACIPOCTPAHEHUsI TUIAMEHU IO MOBEPXHOCTU TOpPIOYEH HArpy3KH.
Pacyer mmomany moxapa MpU pPa3IMYHBIX BUIAX IMOKAPHOW HArPy3KH.
VYaenbHas MaccoBasi CKOPOCTh BBITOPAHHSI TBEPIBIX U JKUAKUX TOPHOYUX
MaTepHasoB.

32. TemmoBast MOILITHOCTh OUara rmoxapa B MmoMenieHuu. Biusane razoooMeHa Ha

MpouecCC ropCHus MaTCprajaioB B IOMCIICHNUH.
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33. PexxuiMbpl TIOKapoB B TOMEIICHWH B 3aBHCHMOCTH OT KOJUYECTBa
MIOCTYTAIONIET0 Yepe3 mpoeM Bo3ayxa. CKOpoCcTH MOTPeOIeHUsT KUCIOPoaa,

06pa?>OBaHI/I$I TOKCHYHBIX IIPOAYKTOB I'OPCHUA U ABIMOBBIICIICHU .

Tema 4. MaTemMaTn4yeckasi IOCTAaHOBKA 3a71a4u 0 fuHaMuke ODII B
HAYAJIbHOU CTAUM MOKaApa

34. [TonsTre 0 HAYATLHOW CTAJMM TIOKapa C MO3WIMU 3a/1adu 0 0€30MacHOCTH
ABAKYyaLlNU JIOJICH.

35. OcobeHHOCTh Ta3000MEHa TOMEIIEHUS C OKpyXkaromiehd armocdepoil u
HAYJIbHOM CTaJIuM MOXKapa.

36.Cuctema auddepeHuaibHbIX ypaBHEHUN HHTETPATbHOM MOJIENHN M0XkKapa Ha
HayaJbHOM CTaJuu.

37. lunamMuKa OIAacHBIX (PaKTOpOB TMOKapa MpPH KPYroBOM U JIMHCHHOM
pacrnpoCTpaHEHUHU IUIAMEHM M0 MMOBEPXHOCTU TBEPJIOM TOpPIOYE HArpy3Ku U
IIPU TOPEHUHU JKUJIKOCTEM.

38. B3auMoCBsI3p  MEXIYy KPUTHUYECKUMHU CPEIHEOOBEMHBIMU 3HAYCHUSAMHU
OMMaCHBIX (HAaKTOPOB MOXkKapa C MPEACIbHO JOMYCTUMBIMUA MX 3HAYCHUSIMU B
30H€ MPEObIBAHUS JTIOJIEH.

39. Brniusiare pasmMepoB IMPOEMOB Ha JAMHAMHUKY OIACHBIX (PAKTOPOB MOXKapa.
Kpurepnii npo€MHOCTH. 3aBUCHMOCTh KPUTHUYECKOM MPOJOKUTEIBHOCTH
noxkapa oT KpUTepHsi TPOEMHOCTH.

40. ITogoOue 1 MoeTUpPOBaHUE HAYAIBHON CTaINH MOXKapa.

Tema S. [Iporao3upoBanue onacHbIX (GaKkTOPOB MOKAPA NPU TYLICHUU
MozKapa ¢ MCIoJIb30BaHHEM HHTErpajbHOT0 MeTo/1a
41. Moaudukarus 0a30BOM MaTEeMaTUUECKOW MOJENU [JIsl ydeTa BIIHUSHUS
00BEMHOTO Ta30BOTO TYIICHHs. BiusHUE KOHIECHTpPAIUd OTHETYIIAIIETO
BEIIIECTBA HA CKOPOCTH BBHITOPAHMSI.
42. Monudukarus 0a30BOM MaTeMAaTHUYECKOW MOJENU ISl ydeTa TYIICHUS

paclbUICHHON BOJOM.
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43. OcoOEeHHOCTH TPUMEHEHUS] MHTErPaIbHOM MOJENH JJisi MPOTHO3UPOBAHUS

ODIIL

PA3JIEJI 2. 3ounas u quddepeHunaabHaAsgs MaTeMaTHYeCKHe MO/Ie/H MoKapa

B IOMEIICHUHN

Tema 6. OcHOBHBbIE M0JIOKEHHUSI 30HHOTO MOIETUPOBAHUS MOKAPOB

44. OCHOBHbBIC TIOJIOKEHUS 30HHOTO MOJICTUPOBAHMS TokapoB. O0macTh
MPAKTUIECKOTO MMPUMEHEHUS 30HHBIX MOJICIICH MTOKapOB.

45. OcoOeHHOCTH pacTpeeieHHs JOKAIbHBIX MMapaMeTPOB COCTOSHUS Ta30BOM
Cpellbl BHYTPU MOMENICHUS B HAYAJIBHOW CTaJMM MOXKapa U MPHU JOKAIbHBIX
noxkapax.

46. Pa3nenenre mMpoCcTpaHCTBA BHYTPU IMOKapa Ha 30HBI. Y CIIOBHBIE TPAHUIIBI
MEXIy 30HaMH U CPEAHEOOBEMHBIC ITAPAMETPHI B 3TUX 30HAX.

47. B3anMoaeicTBre MEXIy 30HAMH M M3MCHEHHE MX Pa3MEPOB C TCUCHHEM
BpeMeHU. VIHTerpanbHbIA METOJT ONUCAHUS U3MEHEHHSI COCTOSIHUSI Cpefbl B
KaXI0# cpene.

48. OmnpeneneHre TMOTOKOB MAacChl M DHEPTUU W3 KOHBEKTHMBHOM KOJOHKH B
MPUTIOTOJIOYHBIM CJIOW Ha OCHOBE TEOpUM CBOOOJHON TypOyJIEHTHOM
KOHBEKTHBHOM CTPYH.

49. Moaudukaiuss TEOPUHU CBOOOJHON KOHBEKTUBHOW CTPYH OT TOUYEYHOTO
WCTOYHHKA JIJIT 09aroB TOPEHUS KOHEYHBIX pa3MEPOB.

50. TenmooOMeH TPHUMOTONIOYHOM 30HBI ¢ OrpaxkacHusMu. CpeqHee 3HAUYCHUE
koadurrenTa TEIUIONOTEPD, XapaKTepU3yIOIIEro TEMI000MeH
MIPUTIOTOJIOYHOM 30HBI C OTPAKICHUSIMH.

51. CkopoCTh MOCTYIUIEHUSI TOKCUYHBIX Ta30B U ONTUYECKOTO KOJUYECTBA JIbIMa
B IIPUIIOTOJIOYHBIN CJIOH.

52. I'a3000MEeH MPHUIIOTOJIOYHOIO CJIOSl ¢ BHEIIHEH aTMocdepoit uepe3 MpoeMbl.

PaGoTa pacmmpenusi mpruImoTOIOYHON 30HBI.
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53. luddepennnanpabie ypaBHEHHS MaTepUAIBHOTO OajlaHCca ra30BOM Ccpefibl U
ee KOMIIOHEHTOB, OajaHca ONTHYECKOrO KOJWYEeCTBAa JIbIMa W SHEPTUU IS
MPUIMIOTOJIOYHOM 30HBI IPU OTCYTCTBUH T'a3000MEeHa C BHEITHEH aTMOC(epoi.

54. Marematuyeckas MOCTaHOBKA 3a7aud O JIMHAMHUKE OMACHBIX (PaKTOpOB
nokapa B MPUIIOTOJIOYHOM 30HE MPU MOCTOSHHBIX 3HAYCHHSIX Pa3MEpoB U
TEIJIOBOM MOITHOCTH OYara ropeHusl.

55. Komnsiorepuass mporpaMmma CFAST, OCHOBHBIE MOHSTHUS W TOJOKEHUS.
CooTBETCTBHE POCCUMCKUM HOPMATUBHBIM TPEOOBAHUSIM.

56. BosmoxkHocTh  ucrnonb3oBanus —nporpammbl  CFAST  ana  pacyera

H€O6XOI[I/IMOFO BPCMCHH 3BaKYyalluH.

Tema 7. OcHOBHBIE NOJI0KeHUs MU PepeHIHaATbHOT0 METOAA
NPOTrHO3HPOBAHUS ONACHBIX (PAKTOPOB MOXkKapa

57.CymHocts nuddepeHIuaiIbHOI0  METOAa IPOTHO3UPOBAHMSI  OMACHBIX
(dakTopoB moOXkapa, ero HWH(POPMATHBHOCTb M O0JACTh MPAKTHYECKOTO
UCIIOJIb30BaHUS

58. bazoBas cucrema auddepeHIMalIbHbIX YPaBHEHUN B YaCTHBIX MPOU3BOIHBIX
JUIL ONMCAaHUS TYypOYJIEHTHOCTHM HECTAMOHAPHOTO JBWXKEHUS U IPOLIECCOB
TEIUIO- U MAacCONEPEHOCa B MHOTOKOMIIOHEHTHOM T'a30BOM CMECH C y4YETOM
XUMHYECKUX PEAKIHUIA 1 00pa30BaHUs AIMOBOIO a3PO30JIA.

59. MoaenupoBaHue IIPOLIECCOB TOPEHUSL. Knaccuduxanus
nudepeHnranbsHbIX MOICIICH TToXKapa.

60. Mognens FDS, ocHOBHBIE TOHSTHS U COJIEpPKaHUE.

I'masa 5. PEKOMEHJAIIUU 11O U3YYEHHNIO JUCIIUITJIMHBI

PexoMenaanuu 1t 00y4ar0uxcs

OCHOBHBIMH Cp€acTtBaMu O6y‘leHI/IH JUCHUITIINHCE «HpOFHOSI/IpOBaHI/IC

OMacHbIX (DaKTOPOB TMOXKapa» SABIAIOTCS Yy4eOHblE U Yy4eOHO-METOAMYECKUE

nocoOusi, METOAMYECKUE YKa3aHWs, BUPTYaJbHBIE KOMIIBIOTEPHBIE MPOTPaMMBbI,
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HOPMAaTUBHBIC JOKYMEHTHI.
JIst  yCHIEeMIHOTO  OCBOEHUS  JTUCIUIUIMHBI HEOOXOIUMO  PETYJISIPHOE
MOCEIIEHNEe W KOHCIIEKTUPOBAHME JICKIIMK BEIYIIETO MperoaaBarens. Jlekmun —
OCHOBHO€ METOJMYECKOE PYKOBOJCTBO TPU W3YYCHHH TUCIMUIUIMHBI, HauOoJiee
ONTUMAJIBHBIM ~ 00pa3oM  CTPYKTYPUPOBAaHHOE © CKOPPEKTUPOBAHHOE Ha
COBpEMEHHBI MaTepHall; B JICKIIMH TIyOOKO M TOIPOOHO, apryMEHTHPOBAHO H
METO/IOJIOTUYECKU CTPOTO PACCMATPUBAIOTCS TIIABHBIE TIPOOIEMBI JUCITUTUTHHBI.

OpnHako HEeNb3s OTPAaHUYNBATHCS TIPU U3YUYCHHUH TOJIBKO KOHCIIEKTaMH, T.K. B
HUX BCE 3allMCaHO BecbMa KpaTKO, CXKaTo, TOJbKO camoe OcHOBHoe. [lpu
MOATOTOBKE K 3aHATHUSM CIEAyeT TaKKe HCIOJIb30BaTh yueOHOE Mmocodue, Kypc
JEKIUA U PEKOMEHJOBAHHYIO TPErojlaBaTesieM JOMOJHUTEIbHYI0 JuTeparypy. C
JUTEPATYPOU clieyeT paboTaTh MO CXeMe: KOHCIEKT JIEKIIMA — YYeOHUK WA KypC
JeKuuid — ydeOHoe WM ydeOHO-MeToauyeckoe mnocodue. Pabora ¢ TekcToM
JICKIIUA TIOMOXXET COPUEHTHPOBATHCS B y4EOHOM MaTepualie U COOTHECTH €ro ¢
TEKCTOM YYeOHHMKA WM Y4eOHOTO TOCOOUS, JOIMOJHSS KOHCIIEKT Pa3IMYHBIMH
(dhakTHYeCKUMHU JaHHBIMU. PaboTa ¢ y4eOHO-METOAMYECKUM ITOCOOMEM T03BOJIUT
MPOBECTH CHCTEMATH3AIIMIO MOTYyYeHHON HHGOPMAIINH 110 yUeOHBIM
BOTIPOCAM M TIO3BOJIMT 00JIEE TTOJTHO TTOATOTOBUTHCS K TIPAKTUUCCKUM 3aHSATHSIM.

[Ipy moAroTOBKE K MPAKTUYECKUM 3aHATUSIM HEOOXOAMMO MPOYHUTATh U
YCBOUTH MaTepHall COOTBETCTBYIOMICH JICKIIUN, UCTIONB3YS JUIsl 3TOTO KOHCITEKT, a
TaK)K€ OCHOBHYIO U JIOTIOJTHUTEIIFHYIO YI€OHYIO IUTEPATYPY.

[Ipu mnoxaroroBke K jabopaTOpHBIM paboTaM HEOOXOIWMO 3apaHee
MTO3HAKOMHUTHCS C TIPEACTOAIIEH pabOTOM, PACCMOTPETh MOPSIOK €€ BBIMOTHCHUS,
Ha4yaTh TOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMpochkl. [Ipm moarotoBke
pedepaTUBHBIX COOOIIEHUN, JOKIANOB W pedepaToB HEOOXOIWMO BBIICIUTH
IJIABHYIO MBICHIb, TPOAyMaTh CIOCO0 M3JIOKEHHS, IOJ00paTh IPUMEDPHI,
chopMyIMpOBaTh CBOM BBIBOJGLI. ECIM mpu 3TOM BO3HUKAIOT 3aTPYIHEHUS, TO
HE00X0MMO 00paTUTHCS 32 KOHCYJIbTAllMEH K MPeroaaBaTelio.

[Tpu moATrOTOBKE K 3a4€Ty OCHOBHOE BHUMAHHE CJIEAYET YACIUTh BOIPOCaM,

HN3ydaCMbIM Ha JICKINUAX, CaMOCTOATCIIBHO npopa60TaTL TCCTOBBLIC BOIIPOCHI,
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BbIJIaHHBIE MTPEMO/IaBaTENIEM JUIsl IOJTOTOBKH K 3a4eTy.

OcHOBHBIE BUIBI 3aHATUHN MPU U3YYCHUU AUCUUILIUHBI «IIporHo3upoBanue
OMACHBIX (PAKTOPOB IMOXKapa» — ATO JIEKUUU, MPAKTUYECKHE U J1aO0OpaTOpHbIE
paboThI, KypcoBas pabora.

OcHOBHBIE CIIOCOOBI OpPraHu3aluy Y4eOHOW JESITENBHOCTH O0ydaeMbIX:
BEJICHWE KOHCIIEKTOB JIEKLIMH, pElICHUE 3a/lad Ha MPAKTUYECKUX 3aHSITHSIX,
TECTUPOBAHUE 0 U3YYCHHBIM T€MaM, BBIIIOJIHEHNUE BUPTYATbHBIX KOMIBIOTEPHBIX
7a00paTOpHBIX pabOT W KeHc-3aJaHul, CBSI3aHHBIX C PacCUETOM JHUHAMHUKH
OIacHBIX (PaKTOPOB MOKapa B IOMEIIECHUU.

Bupryanbhble 1a00paTOpHbIE pa0OTHI MO3BOJIAIOT HE TOJIBKO CPOPMUPOBATH
NOHMMaHHEe (YHIaMEHTANbHBIX (PU3MUYECKHX OCHOB TEIUIO- U MaccooOMEHa Npu
noxkape, HO U TOJYYUTh TI€PBOHAYATIBHBIE HABBIKU OLIEHKH TOBEACHUS
CTPOUTENBHBIX KOHCTPYKIIMM MpH MOXape, a TakKe MPOCKTUPOBATH CHCTEMBI
JTBIMOYAQJICHUS] U TTOKAPOTYIIICHHUS.

JlaGopatopHble 3aHATHS OPTraHU3O0BBIBAIOTCS TaKUM 00pa3oM, YTOOBI
oOy4aroriuecs: 0oJibllie BpeMEHH PadoTald CaMOCTOATENIBLHO, B UHIUBUIYATHHOM
pexkuMe, Kak ¢ JabopaTOpHBIM TPAKTUKYMOM, TaK M C KOMIIBIOTEPHBIMU
nporpaMMamMu ¥ O(OUCHBIMH MTPHIIOKECHUSIMH.

Kaxnas nmabopartopHast paboTa COCTOMT W3 ONPEIEICHHBIX CTPYKTYPHBIX
AJIEMEHTOB: TEOPETUUECKOM, IKCTIEPUMEHTAITBHON U 3aKITIOUUTEILHON YacTeM.

Teopernueckas 4acTh BKJIIOYAET B ceOs:

— TEMY U 1IeJb 1abopaTopHOU paboTHI;

— KpaTKue TEOPETUIECKHUE OCHOBBI.

OKclepuMEHTaNIbHAs YacTh MPENIoJiaraeT CaMOCTOSITENIbHOE MPOBEIACHHE
BUPTYaJIbHOTO SKCIIEPUMEHTA U BKIIIOYAECT:

— YKa3aHUS 10 BHIMIOJIHEHUIO PaOOTHI;

— UCXOJIHBIC JTAHHBIE JIJIS MOJICIMPOBAHUS;

—nocTpoeHue  rpaduMKoB, ~ aHalU3  PE3YJbTaTOB  HMMMTAIIMOHHBIX
HKCIIEPUMEHTOB.

3aKJIrounTeNIbHAS YacTh COICPIKHUT:
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— BBIBOJIBI IO pe3yJbTaTaM MpOJEIaHHON PaboThI;

— OTBETHI HA KOHTPOJILHBIE BOTIPOCHI.

Kaxnpiii oOyvaronuiicss BHINOJIHIET Ja00paTOpHYIO paboTy 3a OTAEIbHBIM
KOMITBIOTEPOM 1O HMHAMBUAYAJbHOMY BapUaHTy 3aJlaHds, 3a CYET O3TOro Yy
OOyYarOIINXCS TOSIBIISIETCS BO3MOYKHOCTh CAMOCTOSITEIIBHO BBIOMPATh TPACKTOPHUIO
¥ MHTEHCUBHOCTH OOYUYEHHsI, OCYIIECTBIIATh CAMOIPOBEPKY U MOIYy4YaTh JAOCTYH K
HeoOxoauMoun nHpopmaIuu.

Yyammecss TNPOABHHYTOTO yPOBHS BBIXOAAT HA CaMOCTOSATEILHYIO
TBOPUYECKYIO JIESITEILHOCTh, B TO BPEMSI KaK OCTaJbHBIE C MOMOIIBIO TPEHaKepa
MOTYT 3aKpENHUTh HEOOXOUMbIN MUHUMYM. Kpome Toro, KOMITBIOTEP TapaHTHPYET
KOH(HUICHIIMATBHOCTh, M TP BO3HUKHOBEHHHM KaKUX-TMOO OMIMOOK WU
3aTPyAHEHUM MPU BHITIOJIHEHUH PA0O0THI O HUX 3HAET TOJIBKO caM oOyuaromuiics. B
CIIOXKHUBIIEHCS CUTYallMA €r0 CaMOOIICHKA HEe CHUKACTCS, a Ha 3aHSATHUU CO3/IaCTCS
MICUXOJIOTUYECKH KoM(opTHas atMocdepa.

[Ipu  BbIOTHEHHMHM  KeHc-3aaHUM  oOydwaromivecss ydarcss — pemiaTh
npodecCHOHANIbHBIC 3a7a4d B 00JIACTH TIOXKapHOM O€30MMacHOCTH, a TaKkKe
MPUMEHSTh KOMITBIOTEPHBIE MOJIEIM B KauyeCTBE TpEHaxkepa sl OTPadOTKHU
MPAKTUYECKUX YMEHHUHN M HABBIKOB B YCIIOBUSAX, IPUOIMKCHHBIX K PCATHHBIM.

Keiic-3amanust  crenpanbHO  pa3paboTaHbl B BUJE  HECTaHIAPTHBIX
Npo(ecCHOHANIBHBIX 3aJay, pEHIeHHE KOTOPhIX TpedyeT oT o0yvarmuxcs
OPUEHTHUPOBKH B MH(POPMAIIUU TIO PA3TMYHBIM TUCIUTIIINHAM, HAaBBIKOB B 00JIaCTH
KOMITBIOTEPHOTO  MOJICJIMPOBAHUS, ~ YMEHHMA  OIICHMBaTh  COOCTBEHHYIO
NEATEILHOCTh U BHOCHUTH B HEE KOPPEKTHBBLI. B CpaBHCHWM C TpagUIIMOHHBIMU
BUJIaMU 3aJ]aHUM, KEWCHhl TMOBBIMIAIOT CTETIEHh MOTHBAIMK OOYyYaIOIIMUXCA K
Oynymeir npodeccHoHaTbHOM JEeATeTLHOCTH, TaK KaK CaMH SBISIIOTCS €€
dbparMeHTapHBIM OTOOPaKECHHEM, TNPUHYAWTEIHHO AKTHBU3UPYIOT MBIIIJICHUE,
BHUMaHHE, TMMaMiITh 3a CYET HCIOJIb30BaHUsI B 00pa3oBaTeNbHOM TIpoliecce
HECTaHJapTHBIX MPOPECCUOHANBHBIX CUTYaAIUH.

Pemenue keiic-3a1anuii crmocoOCTBYET MPOYHOMY OBIAJACHUIO 3HAHUSIMHU,

YMCHHAMU N HABBIKAMU B 00J1aCTH MaTeMaTHYECKOTO MOJICJIMPOBAHUA 110KAPOB U
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SBJIIETCSI BAXKHEWIIMM HWHCTPYMEHTOM (OpMHUpPOBaHUSA NpodeccHoHaTbHBIX
KOMITCTCHIIMA OOYYalOImUXCS W Pa3BUTHS MX TBOPYECKOTO, KPEaTUBHOTO
MblieHns. KeWcbl OTpakaroT CMBICT U TOCIEN0BATEIBHOCTh MPAKTUYECKHUX

I[CﬁCTBHﬁ C OIIPCOCIICHHBIM aJITOPUTMOM HUX OCYIICCTBJICHUA.
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