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BBEJIEHUME

Jucruminabel TPo(PEeCCHOHATFHOTO IUKIIA 10 eI U MECTy B Y4eOHOM
mporiecce, coaepKanuio, popMaM B METOJIaM 00YUYEHHUS UMEIOT CIIeITU()UISCKIe
OCOOCHHOCTH B CpPaBHEHHWHW C MaTEeMaTHYECKUMH M €CTECTBCHHOHAYYHBIMH
mucruiimHaMu.  OCOOCHHOCTBIO HW3YYCHUS TaKUX JUCIHUIUIAH  SIBJISIETCS
dbopMHpOBaHHE CHUCTEMbl HMH)XCHCPHBIX 3HAaHMM B 00JacTH OyayIen
poECCUOHAILHON  JIEATEIbHOCTH, pPa3BHTHE TEXHUYECKOTO MBIIUICHHS,
IIPOCKTHO-KOHCTPYKTOPCKUX CIIOCOOHOCTEH, YMEHHMH pemniaTh KOHKPETHBIC
MPOU3BOJCTBEHHBIC M TEXHOJIOTMYECKHE  3aJlayd,  TUIOUYHBIC  JUIS
COOTBETCTBYIOIIICH npodeccHoHaTbHOM JCATEIHLHOCTH, CIIOCOOHOCTH
OpPHUEHTHPOBATHLCS B COBPEMECHHOM HayYHOM IPOCTPAHCTRBE.

OcHoBHast 3amada TPOQPECCHOHATBHBIX JIUCIHIUIAH 3aKII0YacTCsS B
MOJITOTOBKE OOYYAIOMIErocsl K BBIMOTHEHUIO (PYHKITMOHAIBHBIX OOS3aHHOCTEH
HEIMOCPEJICTBEHHO Ha BBIXOJE W3 YYeOHOTro 3aBeneHus. B orauume oT
CHEIUAINCTOB APYTUX chep AeATETPHOCTH, HHKEHED MOKapHOH 0€30macHOCTH
JOJDKEH Cpa3y BKIIOYUTHCS B MPO(HECCHOHATBHYIO NESITCIBHOCTh U BBITIOJHATH
paboTy, CBSI3aHHYIO CO CITACCHHEM JIFOJIeH M MMYIIECTBA OT MOKApOB C PUCKOM
JJ1s COOCTBEHHOM KU3HHU.

B cBa3u ¢ stuM mpodeccuoHanbHbIe JIUCHMIUIMHBI OTPaXarT CYTh
M3y4yaeMbIX W PacCMaTPUBAEMBIX TPOIIECCOB U SBJICHUN B OONBIINCH CTEICHH,
HEXXeITM MaTeMaTUYeCKHue U €CTECTBEHHOHAYYHBIC JUCIUIUIMHBL. JlucuumimHa
«IIpornosupoBanue omnacHbeIX ¢akTopoB noxapa» (IIO®IT) omna u3 6a30BBIX
cpeau mpodeccHoHaIbHBIX JUCIUIIINH, TaK KaK OHAa 000011aeT 00IbI101 00beM
Marepuaiga, OTIMYAeTCAd MNPUKIATHBIM  XapakKTepoM U  MHOT000pa3uem
paccMaTpPUBAEMbIX BOITPOCOB.

1.0BIIUE CBEJIEHUS O U3YYAEMON JUCHUIIJIUMHE

HeJII/I H 3a1a49Y1 OCBOCHUA JUCIHUITIINHDBI

Ienbto ocBoeHUst nucuUIUIMHBL «[IporHo3upoBaHue onacHbIX (PaKTOpPOB
noxkapa» sBisercs (popMHUpOBaHUE y OOYyYaIOIIUXCS TEOPETUUYECKUX 3HAaHUUN
OCHOBHBIX 3aKOHOB, IMPUHIIUIIOB U METOJIOB MaTeMAaTUYECKOT0 MOJEIUPOBAHUS
B3aMMOCBS3aHHBIX TEPMOTa30AMHAMUYECKUX IMPOILIECCOB, XapaKTEPU3YIOIIUX B
LEJIOM MOXKap B MOMEUIEHUU (3AaHUH, COOPYKEHUH) KaK CIO0KHOE (PU3HUECKOEe
SIBIICHUE; HABBIKOB aHAlM3a MOKapHOW OIMAacHOCTH OOBEKTOB C TOMOIIBIO
MaTEeMaTHYECKUX MOJIENIEH MOKapOB U KOMIBIOTEPHBIX UIMUTAITMOHHBIX CUCTEM.

JIng  AOCTMXKEHHMS JaHHOM LEIM NpPEeAyCMaTpUBACTCS  PELICHUE
CIEAYIOIINX OCHOBHBIX 3a/a4:
- M3y4YEHHUE CBOMCTB ra3000pa3HOM cpeapl B TMOMEIICHUH MPHU TOXKape Kak
OTKPBITOM TEPMOJIMHAMHUYECKOW CUCTEMBI,
— W3yYCeHHE OCOOEHHOCTEW W3MEHEHUS COCTOSHUS JTOM CHUCTEMBI Ha
OTAEJBHBIX JTAIaX Pa3BUTHS MOXKAPA;
— H3y4YEHHE TOpAIKAa MATeMaTUYECKOM TMOCTAHOBKHM  33Ja4ud O



nporuo3upoBaHun O®II ¢ moMoIbI0 MaTeMaTHYECKUX MOJIETIEN TTOKAPOB;

— OCBOCHHME BO3MOXHOCTEM KOMIBIOTEPHBIX HWMHUTAIMOHHBIX CHUCTEM
Pa3BUTHS U TYLICHUS MOKAPOB B 31aHUSX;

— OBJIAJICHWE HABBIKAMHM MOJICIMPOBAHUS TWHAMUKH OIACHBIX (PaKTOpOB
To’Kapa ¢ MOMOIIbI0 KOMIIBIOTEPHBIX HMUTAITMOHHBIX cUcTeM [1].

Takum o6paszom, B nporecce uzyueHus: B pamkax [1O®DII ocHoB puzmko-
XUMHUYECKUX, TEIIIOMAacCOOOMEHHBIX MPOIIECCOB PA3BUTUS U TYIICHUS MOKApOB
bopMHpYIOTCA TEOPETUYECKHUE 3HAHMSI, HEOOXOAUMbIE JIs aHaIM3a MOXKAPHOU
OMACHOCTU OOBEKTOB M MPOEKTUPOBAHUS CHCTEM UX MPOTHUBOMOMKAPHOU
3aIlUThI, MPUOOPETAIOTCA W 3aKPEIUIAIOTCS YMEHHUS 0OOCHOBBIBATH OOBEMHO-
IUIAaHUPOBOYHBIE M KOHCTPYKTHBHBIE pelIeHUsi OOBEKTOB, HAaBBIKM BBHIOOpA
HanOosee HS(PGEKTUBHBIX BApPUAHTOB YCTPOWCTBA CHUCTEM CHUTHAIIM3AIINH,
MOXKAapPOTYIIECHHUS U T.1.

Jucuumanaa otHOCUTCS K o0s3aTenbHoi wactu OIIOII mo cmenmanbHOCTH
[ToxapHast 6e30MmacHOCTh (YPOBEHb — CIICIIUATIUTETA).
Tabnuya 1
MecTo TUCHUIUIUHBI B CTPYKTYPE OCHOBHOM MTpoQecCuOHabHON
00pa3oBaTenbHON MPOrpaMMBbl

IIpepeKkBU3HUTHI Briciias matemarrika, Xumusi, @usuka, Teopusi rOpeHUs: U B3pbIBa

KOpGKBI/ISI/ITBI DU3UKO-XUMHYECKHUE OCHOBBI Pa3BUTHA W TYHICHHA II0XKaApPOB,

31aHusl, COOPYKEHHS U UX YCTOMYHUBOCTD MPHU MOKAPE

[ToctpexBusutsl | [loxxapHast 0€30MacCHOCTh B CTPOUTEIBCTBE

3HaHUs, YMEHUS U KOMIIETEHIIMHU, C(POPMUPOBAHHBIC HA paHEE U3YUCHHBIX
nucuumuinHax, yepe3 [TODIT oka3piBatoT BAMSHUE HA TUCLHUIUIMHBI, U3y4aeMbIX
Ha crapmmx Kypcax. [IpodeccuonanpHasi HampaBICHHOCTh BCEX JAUCIMILIAH
Opyu  TMOATOTOBKE  CIENHUAIMCTAa TIOKApHOW  O€30MaCHOCTH  TO3BOJISIET
WCIIOJIB30BaTh COJCPKAHUE KaXJOM M3 HUX B KAUYECTBE METOIAOJIOTHYECKOIO
CpelcTBa B JalbHelmed ydebe u  TpodeccHoHaTbHON  JesATeNbHOCTH,
OCYLIECTBUTh IIE€IarOrMYECKyl0 HHTETPALMIO B paMKax BCEX M3YYaeMbIX
JUCHMIUIMH JUIsl  peaju3allii  IEJIOCTHOM CHCTEMBI MpPOdeCCUOHATIBHOTO
oOy4eHus, pe3yJabTaTOM KOTOpou Oyner mpodheCCHOHAIBHO MOATOTOBICHHBIN
KOMITIETEHTHBIN CIIEIIUAJINCT.

Takum o6pazom, aucturinHa [IO®DII He xapakTepusyeT onpeaeIeHHYIo
HAayKy B 1EJIOM, a WHTETpUpPYyET UENbId psj MaTeMaTUYEeCKUX U
€CTeCTBEHHOHAYYHBIX 3HAHMM M aKTUBHO BiUseT Ha (OPMUPOBAHUE
OOIIEKYJIBTYPHBIX U MPO(PECCHOHATBLHBIX KOMIETEHIIUM WHXKEHEpa MOKapHOU
0€30MacHOCTH.




TpedoBaHus K pe3yjabTaTaM 0CBOEHMS AU CIUTLIHHBI

[Tponecc m3ydenns aucuIuHbl «[IporHo3upoBanue onmacHbIX (HaKTOPOB
nmokapa» HampaBieH Ha  (QOPMUPOBAaHHE  CJICAYIOMUX  KOMIICTCHITHH,
npeaycmorpeHaslx PI'OC BO mno cnenmameHocTH  20.05.01 TloxkapHas
0€30MaCHOCTb:

- CIIOCOOEH OCYIIECTBJISATH BUJIBI MPO(ECCHOHATBHON JeATeIHbHOCTH Ha
00BEKTax pa3IUYHOrO (YHKIIMOHAIBHOTO HA3HAUCHMS, BKJIIOYas OMAacHbIE U
oco00  omacHble O0BEKTHI B  cdepe  HaI30pHOM  JIEATEIIBHOCTH,
podUIAKTHIECKON pabOThl M OXpaHbl TPYJa, KOJOTHMYECKON OE€30IacHOCTU
(OIIK-1);

- crmocoOeH pemaTh NPUKIATHBIE 3aJadyd B 00JacTH oOecTedYeHUs
MOXKapHOM 0€30MaCHOCTH, OXpaHbl OKPYKAIOIIEH Cpeabl U DKOJIOTHYECKOU
0€30ITacCHOCTH UCIIOJIB3YS TCOPHIO M METOIBI (yHIaMeHTaIbHbIX Hayk (OITK-3);

- cnocobeH (opMyIHMpOBaTh U PEIIaTh HAYYHO-TEXHUYECKHE 3a7ayd I10
obOecrieueHUI0 O€30MacHbIX YCIOBUUM M OXpaHbl TpyAa B 00JIaCTH TOXKapHOU
0€30MMacHOCTH, JIMKBUIAIIMH ITOCIASACTBUN Ype3BhIYAMHBIX CUTYyaIlUM, CIIaCeHUS
YeJIoBeKa, 3aluThl oKpyskarore cpeasl (OITK-11);

- cnocoO0eH  TOHMMATh  MPUHLUMUNBI  pabOThl  COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJOTHMH M HCIOJIL30BaTh HMX JUIS pelIeHds 3aaad
npodeccuonanbHol aesrenprocTr (OI1K-12);

- CIOCOOHOCTHh TIOHMMAaTh OCHOBHBIE 3aKOHOMEPHOCTH IPOIIECCOB
BO3HUKHOBEHHUS TOPEHHUS W B3PbIBA, PACIPOCTPAHEHUS U MIPEKPAIICHUS] TOPEHUS
Ha TIO0XKapaX, OCOOEHHOCTEW JMHAMUKH TI0XKApOB, MEXaHW3MOB JICHCTBUS,
HOMEHKJIATypy U CIOCOOBI NMPUMEHEHUS OTHETYIIAIIMX BEIIECTB U COCTABOB
(TIK-1).

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI 00yUArOITUNCS TOTKEH:

3HATH:

- OCHOBHBIC TIOHSITUS METOJIOB IMPOTHO3UPOBAHUS OMACHBIX (PAKTOPOB
noxapa,

- BHUJbBl €CTECTBEHHBIX TMPOIECCOB, TMPOTEKAIOIIUX B TOPSIIEM
MOMEIIEHUH, OCHOBHBIC 3aKOHBI TEPMOJAMHAMUKY U TEIJIO0O0OMEHA;

- CYNICCTBYIOIIME BHUJBl MaTEMaTHYECKUX MOJIeJIeM MoXXapoB B
MOMEIICHUSIX, WX BO3MOKHOCTM U OTPAHUYEHUS, BO3MOKHBIE HCTOUYHHUKU
IIOrPETHOCTEN;

- TUIIBI PAaCIPOCTPAHECHUS TJIAMEHH, CBS3aHHBIE C HUMU TEMIIEpaTypHBIE
PEKUMBI TI0KAPOB B TMOMEIICHUSAX, MEXaHW3M BO3HUMKHOBCHHMS U Pa3BUTHUS
€CTECTBEHHOTO Ta3000MeHa MPH MOKape B TOMEIICHUH, OCHOBHBIC B3aUMOCBSI3U
[apaMeTpPOB ra30BOU CPEIBIL;

- crocoObl TMOJJEPKaHUS aKTyaJlbHOCTH CBOMX 3HAHUM TIO JAHHOU
TeMaTUKe, HaXOXJACHUS HOBOW HMH(pOpMAIUU B MEPUOJUUYECKON JIUTEpaType U
HOPMATUBHBIX JIOKYMEHTaX, OTHOCSIIMXCS K pacuetaM auHaMuku OO®Il u
KPUTHYECKOHN MTPOJIOHKUTEILHOCTH TI0XKapa;



- MPUHIUIBI U MeToasl pacdeta muHamukd O®II, crocoOwl oOreHKH

KPUTHYECKOM  TNPOJOJDKUTEIIBHOCTH  II0XKapa,  OCHOBHBIE  MCTOYHHUKH
HETOYHOCTEH B MOJOOHBIX pacueTax;
yMeThb:

- OPraHU30BaTh 0OOCHOBAHHBIN BHIOOP METOAMK U3 CIUCKA Pa3peIICHHBIX
K HCIOJIb30BaHUIO, Haubosee MOAXOMAIIMX MJIi peaTu3aluud KOHKPETHOTO
CLIEHapus I10)Kapa B IIOMEILECHNH;

- OLICHUBATh BEJIMYMHY KPUTUYECKON MPOAOJDKUTEIBHOCTH I10Kapa
Pa3IMYHBIMU crioco0amu;
BJIaJIeTh HaBbIKAMU HMCIIOJIb30BAHUSA CIICIIUATIBHBIX KOMIIBIOTEPHBIX IIPOrpaMM
II0 OIPEAECICHUIO BEIMYMHBI KPUTHUYECKON MPOJOJDKUTEIIBHOCTU II0XKapa Ui
PA3JINYHBIX UCXOIHBIX YCIOBHM.

Buabl yueOHo# padoThl IPU M3YYEHHH IMCHUILIMHBI

OO6miast TpyI0EMKOCTh JAUCIUIUIMHBI COCTABISIET 3 3a4€THBIC €JIMHUILIBI
win 108 4y, U3 HUX KOHTaKTHas paboTa OOydYarolIMXcs C MpernojaBareyieM —
62,55 4, camocrtosaTensHas pabota oOyuaromuxcs — 45,45 4. Temaruueckwuii
IUTaH JUCIMILIMHBI BKIIoUaeT 7 teM (Tadu. 2).

Tabruya 2
TemaTnueckuit miIan
Ne TeMEI
i HaumeHoBaHMe pa3iejioB M TeM
Paznen 1. UaTerpajbHasi MaTeMaTH4eCcKasi MOeJIb MoKapa
B NIOMeEIlleHUH
1 BBenenue. lcxomnple TMOHATHS W OOIIWE CBEIEHUA O METOIaX

IPOTHO3UPOBAHMS OMACHBIX (PaKTOPOB MOXKapa B MOMEIIEHUSIX

MOJCIIN ITOKapa B IOMCIICHUHA

2 OCHOBHBIE TIOHATHSI W YPABHEHUS HWHTErPAJIbHOM MAaTEMaTUYECKOU

AJI1 3aMKHYTOTI'O OITMCAaHUMA I10Kapa

3 I'az000mMen momerneHuii U Teruopusndeckue (yHKIIUH, HEOOXOIMMBIC

Imokapa B HaYaJILHOMU CTaJluu ImoKapa

4 MaremaTuyeckasi MOCTaHOBKA 3a7a4dl O JUHAMUKE OMACHBIX (DAKTOPOB

HCIIOJIBb30BAHUCM MHTCIPAJIbBHOI'O METOAA

5 [Iporno3upoBanue onacHbix (PaKTOPOB MOKapa MPHU TYUIEHUHU MOKapa C

Paznen 2. 3ounas u qudpPpepeHnuaibHAss MaTeMATHYECKHE MOIEJTH
Mokapa B NOMelleHun

MOJCJIUPOBAHMS ITOKAPOB

6 OcCHOBHBIC TMOJOXKEHUST 30HHOrO U Aud@epeHImaIbHOr0 METo/a

OIMMacHBIX (PaKTOPOB MOKapa

7 OcHOBHBIC TOJOKEHUS TUDPEPEHIIMATBEHOTO METOAAa MPOTHO3HPOBAHUS

WTOroBBIi KOHTPOJIb — KypcoBasi padoTa, 3aueT




Tabnuya 3
BHJIbI ¥ KOJTMYECTBO ayTUTOPHBIX 3aHATHN U (OPM KOHTPOJIS

Buapl ayiuTOpHBIX 3aHATUH, @opMbI KOHTPOJIA,
KOJIMYECTBO KOJIMYECTBO
Cemectp
[IpakTuueckue Kontponbnas | TectupoBa | KypcoBas
Jlexuuu | JIP 3auer
3anstusi +KCP pabota HUE pabota
3) 8 12 144 1 3 1
7+1 (4 1)

Ilpumeuanue: JIP — maboparopnas padoTa.

B xozxe u3ydenust Kypca HEOOXOJIMMO OCBOUThH HE TOJIBKO TEOPETHUECKUMN
MaTepuay, HO UM HAyuYWUTbCsS peIlaTh 3a/laud Ha HAXOXJEHHWE HEOOXOIUMOTo
BPEMEHHM 53BaKyallud W3 IIOMELIEHUS COTJIaCHO METOAMKE OIpeAeiCHUs
pacUYEeTHBIX BEJIMYMH MOXAPHOTO PUCKA B 3JAHUSAX, COOPYKEHUSAX U CTPOCHUSIX
Pa3IMYHBIX KJIACCOB (PYHKIIMOHAIBHOW IMOXKAPHOW OMACHOCTH, YTBEPIKICHHOMN
npukazoM MYC Poccuu ot 30.06.2009 Ne 382 no pacueTy JMHAMUKHA OMACHBIX
(dakTOpoB MoOXapa Ha YpoBHe paboueit 30HBI. Kpome Toro, oOyuaroniumcs
IIPEACTOUT BBIOJIHUTH TECTOBBIE 3aJaHUsl, JaOOPATOPHBIE U KypPCOBYIO padoTy,
CIaTh 3a4eT MO AUCHUTUIHHE.

KoHTpoabHBIE TOYKH N0 H3y4aeMoil AUCHUILIHHE

e Jlabopamopnuie padomuwt

JIP Ne 1. MccnenoBanue eCTECTBEHHOIO ra3000MeHa MpH MoKape.

JIP Ne 2. UccnenoBanue AWMHAMUKHA OMACHBIX (DAKTOPOB TMoOKapa MpU
00BEMHOM TYIIEHUU UHEPTHBIM Ta30M.

JIP No 3. BiusiHMe MeXaHWYECKOW BEHTHIIAIIMM Ha OIAacHbIE (DaKTOpbI
noxapa.

JIP Ne 4. OmpeneneHue TeMIEpaTypHOro pexuMa B TOMEIICHUU TPHU
MOJEIMPOBAHNUH MOKapa

JIP Ne 5. ITpoekTupoBaHK€e MPOTUBOMOXKAPHOU 3aIIUTH OOBEKTA

JIP Ne 6. Bp1OOp ONTUMAaIbHOTO MPOEKTHOTO PEUIEHUS! IPOTUBOIOKAPHON
3alUThl 00BEKTA.

JIP No 7. BblOOp M HpOEKTHPOBAHHWE 3KOHOMUYECKH I(PHEKTUBHOTO
BapUaHTa IPOTHUBOIIOKAPHOM 3aIUThl 00BEKTA

JIP Ne 8, 9. MoaenupoBaHne W aHalIW3 Pa3BUTUA IOXKapa B 34aHUU C
ITOMOIIBK0 HHTETPAITBHON MATEMATUYECKON MOJEIH TOXKapa

JIP Ne 10. CHuxeHHE TMOKapHOM OMacHOCTH B CKJIAJCKOM IOMEIICHUH
Pa3JIMYHBIMUA METOJIaMU

JIP Ne 11. Jeramuzanus auHamukd O®II B pamMkax HHTErpajabHOU
MaTeMaTUYECKOW MOJIETU TToKapa B TOMENICHUN



JIP Ne 12. UccnenoBanue nunamuku O®DII B 31aHUM ¢ TOMOIIBIO 30HHOM
MO/IEITH MOXKAapa.
* Konmponvnasa paboma
PacueT He00X0IMMOIr0 BpEMEHH 3BAKYALMH JIFOJIEH U3 TOMEILEHUN
* Koumponv camocmosamenvnoit padéomst B GHopMe TecTa MO paszieny
«MHTerpanibHas MaTeMaTUYECKasi MOJIEIb MOKapa B IOMEILICHUN.
* Tecmuposanusn
Tect Ne 2. 3oHHasg maTemMaThuyecKkas MOJENb MOkKapa B TOMELIECHUH.
* Kypcosasa paboma «MonenupoBaHUE U aHAJIN3 PA3BUTHS NI0Kapa B 3JaHUN.

2. OBIIUE METOJANYECKHUE PEKOMEHIALIMH T1O
OPTAHM3ALIUA CAMOCTOSITEJAbHOM PABOTBI

Wzyuenne nucturumnabl  «lIporHosupoBanne omacHbIX  (HDaKTOpOB
noxkapa» Oa3upyeTcsi Ha 3HAHMUIX, HOJYYEHHBIX B XOAE OCBOCHMSI XHMHUH,
¢u3ukn U BbIcHIEM MareMaTukd. M3mojkeHue OTHENbHBIX BOIPOCOB Kak B
yuyeOHOW JuTepaType MO AUCHUUIUIMHE, TaK M Ha JIEKIHUOHHBIX 3aHATHUAX
IpeIoiaraeT Xopollee 3HaHue y4eOHOro Marepuasa M0 3TUM JUCLUILUIMHAM.
[ToaTomy mepesn HavajaoOM M3y4YeHUsS! JaHHOW TUCUUIUIMHBI BaXXHO BOCCTaHOBUTH
B IIaMSTH OCHOBHBIE MOHATHUSA, ONpeAeNeHUs U (POpMyIIbl, OTHOCSILUECS K ITON
oOnactu 3HaHUi. B ciiyyae HEMOHMMaHUS OTIENBHBIX BOIPOCOB, OCOOEHHO B
Havasie uzydeHus [IO®II, ciexyer He HPOCTO 3allOMUHATH T€ WIM HHbBIC
NOJIOXKEHUS, a pa3o0paTbcsi B HHUX, oOpamasch K y4yeOHUKaM MO 0a30BbIM
auciuiuivHaM. B ToM cimywae, Korma W 9TO HE TPUBOAUT K HYXHOMY
pe3ynbpTaTy, He00X0AMMO 00paTUTHCS 32 KOHCYJIbTAIlMEH K TPEoaBaTelsiM.

[lepen w3ydyeHueM Kypca HEOOXOAMMO O3HAKOMHUTbCA C  pabouei
OpoOrpaMMON  TUCHHUIUIMHBIL, TpapuKoOM €€ MPOXOXKIACHHUS, KOHTPOJILHBIMU
MEpOTIPUATUSIMH.

N3yyeHue NUCHUIUIMHBI OCYLIECTBIISICTCS HA JIGKIMOHHBIX, PAKTUYECKUX U
1a00paTOpHBIX 3aHATUSIX. Ha JIEeKIIMOHHBIX 3aHATHUSX W3JAraloTcsl OCHOBBI
3HaHWN MO0 JUCHUIUIMHE B 0000meHHoN (gopme. HeoxBaueHHbIE Ha JIEKIUSIX
BONPOCH, @ TaKkK€ BOMPOCHI U TEMbI, UMEIOIIHNE YUCTO HMH(POPMATUBHBIN U
ONHUCATENbHBI XapakTep, BBIAEISAIOTCA A CaMOCTOSITENIbHOTO H3y4YEHUS.
[TosTroMy mnpu MOATOTOBKE K MNPAKTUYECKUM U JIaOOPATOPHBIM 3aHATHUSIM
HEOOXOJMMO  CaMOCTOSITENIbHO MpopaboTaTh BOMPOCHL, BBIHECEHHBIE Ha
CaMOCTOATENIbHOE HW3Yy4YE€HHE, MOCPEACTBOM padOThl HaJa y4eOHOM M ydeOHO-
METOINYECKOU JIATEPATYPOH, HNutepHer-pecypcamu. YpoBeHb
c(OpMUPOBAHHOCTH 3HAHUU MO BOIMPOCAM, BHIHECEHHBIM Ha CAMOCTOSITEITLHOE
U3yYCHHEe, OCYIIECTBISACTCS Ha MPAKTHYECKOM 3aHSITHH, TOCBSIIIEHHOM
KOHTPOJIIO CaMOCTOATENILHOM pabOThl B BUJI€ TeCTUpoBaHUsA. CaMOCTOsITEeIbHAS
paboTa oOyJaromuxcs J0HKHA HOCUTh CUCTEMaTHUECKUN XapakTep.

Paznuyaror aBa BUAAa CcaMOCTOATEIbHOW pabOThl — ayIUTOpHAs, MOJ
PYKOBOJCTBOM IpenojaBaTeisi, 1 BHeayauTopHas. TecHas B3aUMOCBSI3b 3THUX



BUJIOB paboT mpenycMmartpuBaeT auddepenmmanuio ¥ IPPEKTUBHOCTH
pE3yJbTATOB €€ BBINOJHEHUS W 3aBUCUT OT OPTaHHU3aLUU, COAEPIKAHUS, JTJOTUKH
y4eOHOro mpolecca (MEXIPEAMETHBIX CBSA3€H, IEPCIEKTUBHBIX 3HAHUM U JIp.).

AynutopHasi caMOCTOSITENIbHAsT pad0Ta MO JAUCLMIUIMHE BBINOJHIETCS Ha
y4€OHBIX 3aHATUAX MOJI HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOAABATENS H
0 €ro 3aJaHuIo.

BueaynutopHasi camocTosTeNbHas padoTa BBIMOJHIETCS 00yYarouuMmces
0 3aJlaHdI0 TIpernojiaBaresisi, HO 0€3 €ro HEemoCPEACTBEHHOTO Y4YacTHsl.
OCHOBHBIMH BHAAMH CaMOCTOSITeNIbHOM paboThl 1o aucuuruimHe [TODIT 6e3
y4acTusl MpernogaBaTesieu SBISIIOTCS:

* popMUpoBaHUE M YCBOEHHE COJEp>KaHUSA KOHCIIEKTa JIEKIUWd Ha 0ase
PEKOMEH0BAaHHON JEKTOPOM y4ueOHOI JIUTEPATYPHI, BKJIFOYAs
uH(pOpMaAIMOHHBIE 00pa30BaTEIbHBIE pECypChbl (AIEKTPOHHBIE YYEOHUKH,
ANIEKTPOHHBIE OMOJIMOTEKH, UHTEPHET CAUTHI U Jp.);

* IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM M J1a0OpaTOpHbIM padoTaMm, UX
o opMIICHHE;

* IOJrOTOBKA K TECTUPOBAHUIO, 3a4ETY;

* BHIINIOJIHEHUE JIOMAIHUX 33JaHUN B BHJIE PEIICHHS OTIECIbHBIX 3aj]ad,
IIPOBEJICHHSI TUIIOBBIX PACYETOB, PACUETHO-KOMIIBIOTEPHBIX U UHAUBUIYAJIBHBIX
paboT MO OTJENBHBIM pa3ziesaM COACPKaHUS AUCUUIUIMH U T.J.

OCHOBHBIMU BHJAaMH CaMOCTOSITENIbHOM paboThl OOydaroluxcs C
Y4aCTHEM IIPENOAABATENCH SBIISIFOTCS:

* TEKyIlIE KOHCYJIbTAIUH;

* KOJUIOKBUYM Kak (opMa KOHTpOJII OCBOEHHUS TEOPETUUYECKOTO
coJiep KaHus AUCLUIUINH;

* IpYeM U pa300p JOMAIIHUX 33JaHUH (B 4achl MPAKTUYECKUX 3aHIATHI);

* IPUEM U 3alUTA JJA0OPATOPHBIX padOT (BO BpeMs MPOBEICHHUS JI/P);

* BBINOJIHEHUE KypCOBOM pabOTHI;

* BBINOJHEHUE HAYYHO-HCCIIEI0BATENBCKON pabOThI U T.A.

Takum 00pa3oMm, MpU U3YYEHUH OTIEIBHBIX TEM AUCIUIUIMHBI, B TOM
YuCcli€ W CaMOCTOSITENIbHO, PEKOMEHIYyeTCsl  TulaTeNbHas  MpopadoTka
COOTBETCTBYIOIIEH TEMBI IO PEKOMEHJIOBAaHHON JUTEpPATYpe W HWHTEPHET-
pecypcam.

Jnst nobiieHuss  3(Q(PEKTUBHOCTH  3alIOMUHAHHUS ~ HEOOXOJIUMO
CUCTEMAaTUYECKU KOHCIIEKTUPOBATh OCHOBHBIE ONpeAeNieHuUs, POPMYJIbI, a TAKKE
BOCIPOU3BOANTH PUCYHKH; 3/1€Ch K€ HEOOXOJUMO OTMEYATh HESICHbBIE BOMPOCHI,
C T€M, YTOOBI BBISICHUTH MX 3aT€M C MOMOILbIO JOMOJHUTEIBHON JUTEpaTyphl
WM Y TIPEToJIaBaTels.

[Tocne u3ydeHust TeOpUU Mpeanogaraercs o0s3aTesibHOE pEelIeHUe 3a1au
U TECTOBBIX 3a/laHUW, KOTOPHIC BBIMNOJHIIOTCA Kak B paMKax ayJuTOPHBIX
3aHATHM, TAK U CAMOCTOSITEIBHO.

B npouecce nzydeHus: JUCHUIIMHBI IEIECO00pa3HO BHINOJHUTH HAYYHO-
HCCJIEI0BATENbCKYIO pabOTy Wi pedepar.
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HayuHno-uccienoBatenbckas padora (HUP) sBisercs BakHeHInen
YaCThIO CHUCTEMBI MOJATOTOBKM BBICOKOKBaJIU()UIIMPOBAHHBIX CIELUAIUCTOB U
HampaBlieHa Ha (OPMHUPOBAHHE HHXKEHEPHOTO TBOPYECKOTO MBIIUICHUS U
CIOCOOHOCTEH K MPUHATHIO HECTAHJAPTHBIX yIPABICHUECKUX PELICHHH,

Kpome HUP o6yuaromuecss MOTYT BBIIOJHUTH pedepar Mo akTyaabHOU
teMe. Paznmuuaror nBa BHuza pedepaTtoB: MPOAYKTHBHBIE U PENPOIYKTHUBHBIE.
PenponykTuBHbI pedepaT BOCIPOU3BOIUT COACP’KAHUE MEPBUYHOTO TEKCTA.
[IpOAYKTUBHBIA COAEPKUT TBOPUYECKOE WM KPUTUYECKOE OCMBICICHHE
pedepupyeMoro HCTOUHHKA.

HUP u pedepar umeror onpeneneHHy0 CTPYKTypY: BBEIEHHE, OCHOBHAs
4yacTh M 3aKitoueHue. Bo BBeneHHH OOOCHOBBIBAETCS BBHIOOP M PACKPHIBACTCS
npobiieMaTuka BbIOpaHHOW TeMbl. B OCHOBHOW uacTu mpuBOAMTCA 0030p
JUTEPATYPHBIX HCTOYHUKOB MO JAHHOM TeMe, apryMEHTUPYIOTCS OCHOBHBIE
TE3UCHI, OMUCHIBAIOTCS ATallbl MPOBEACHMS SKCIEPUMEHTA (MPU €ro HaJIU4YHH),
00CYX/Ial0TCsl TIOJIyYEHHbIE PE3YJIbTAThl. B 3aKII0YEHUN AENNat0TCsl BBIBOJABI O
npo0ieme, 3asBJIeHHON B pedepare niu HUP.

Crpykrypa HUP u pedepara Takxke o00s3aTEIbHO COAEPXKAT CIHUCOK
MCIIOJIb30BAHHBIX JUIsl TOJATOTOBKH JIMTEPATYpHBIX U MPOYUX HCTOYHUKOB.
Taxoil 3IeMEHT Kak MPHUJIOKEHNE UCIIOJIb30BAaTh HEO0sM3aTeNbHO. TEKCT JOJIKEH
OBITh JJAKOHUYHBIM, YETKUM, OTJIMYATHCA YOCIUTEIbHBIMU (HOPMYIUPOBKAMU U
OTCYTCTBHEM BTOPOCTENECHHBIX cBenaeHuil. O0bemM paboTel — oT 15 mo 25
CTPAHMII IIEYaTHOTO TEKCTA.
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3. METOAUYECKHUE PEKOMEHJAILIUU 110

CAMOCTOATEJBHOMY U3YUYEHUIO TEM KYPCA
N IMOATI'OTOBKE K 3AHATUAM

Pasznen |. UuTerpanbHasi MaTeMaTu4eckasi Mojiesib Mokapa
B MOMeIeHUH

Tema 1. BBGI[CHI/IC. I/ICXOI[HBIC NNOHATHUHA U oﬁmne CBCACHHUA
0 ME€TOAAX IMPOTHO3UPOBAHUA ONMACHBIX (l)aKTOpOB moxapa B mOMECIICHUSIX

Cooeporcanue yuebno2co mamepuand

[Ipeamer, 3amauun u coaepxanue Kypca «IIporHo3mpoBaHue OMaCHBIX
dakTopoB moxkapay. McxomHble TOHATHUS W OOIIME CBEIEHUA O MeETojax
MIPOTHO3UPOBaHUS omacHbIX (akTopoB Toxkapa (ODII) B mnomenieHusX.
®duznueckre BenuuMHbI, xapakrepusytonme O®II B KoIMYECTBEHHOM
OTHOUIECHUU; TIpeIeTbHO HonmycTiumbie 3HaueHust ODII.

MareMatrnueckoe MOJEIHpPOBaHKE, KaK HanboJee COBPEMEHHBIN HAyUHbIN
Meton nporHozupoBanuss O®DIL. Meroasl mMareMaTHYeCKOro MOJAECIUPOBAHMS,
UX 0COOCHHOCTHU M 00JaCTH MPAKTUYECKOTO UCIOJIb30BaHUS.

B pesynomame uzyuenus oannou memoi 00yyarowguecsi O0IH#CHbL:

3HATh: NEPBUYHBIE U BTOPUYHBIE OomacHble (akropsl nmoxkapa (OPII) B
cootBeTcTBUH ¢ DP3-123 «TexHUUeCKHil perIaMeHT O TPEOOBAHUIX MOKAPHOM
O0e3omacHOCTH», (PU3MYECKHE BEJIMYMHBI, Xapakrepusytomue OO®Il B
KOJJMYECTBEHHOM OTHOIICHUH, TMpeaeiabHo ponyctumbie 3HaueHus OOII,
METO/Ibl MaTeMaThuueckoro mojaenupoBanus guHamuku O®II, ux ocobeHHOCTH
1 00JIaCTH MPAKTUIECKOTO UCTIOIb30BaHUS;

yMeTb: BBIOMpaTh MaTEeMaTHYECKYIO MOJENb ISl MPOTHO3UPOBAHUS
O®II B 3aBUCHUMOCTH OT OCTABJIEHHOM 3a/1a4l MPOTHO3UPOBAHHUS;

BJIaJIeTh. OCHOBHBIMH TOHATHUSMH M METOJIaMU TPOTHO3UPOBAHUS
OOII.

Buowt 3a0anuii ons ayoumoproti camocmosmenvHol pabomol:

1. BrinosHeHUe TECTOBBIX 3a1aHUM (BXOIHOM KOHTPOJIb 3HAHUH, TIpui. 1).

Buowi 3a0anuii ons eneayoumopHoii camocmosamenbHol pabomoi.:

I. Urenwe TekcTta Yy4yeOHOM JUTEpATyphl, COCTABJIEHHUE OMOPHOIO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, padoTa CO CIPABOYHOU JIUTEPaTypoil,
ucrosib30BaHue MHTepHEeT-pecypcoB, MOArOTOBKA pedepaToB U Ip.

2. Pabota ¢ KOHCIEKTOM JIEKIIMU, 0O0pabOTKa TEKCTa, IMOBTOpHAS
paboTa HaJ y4eOHBIM MaTepHaIOM U JIp.

Pexomenoyemas numepamypa:

ocHogHas: [1];

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

HOpMamueHvle u npasosvie 0okymenmol. [15];

Humepnem-pecypcor: [1-5].
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Tema 2. OcHOBHBbIE NOHATHS M YPABHEHUS HHTErPAIbHOM
MaTeMaTH4YeCKOM MOJE/IH N0Kapa B IOMELeHUH

Cooeporcanue yuebno2co mamepuand

WHuTerpanbHbIii METO/ OMMCAHUS COCTOSIHHS Ta30BOM CpeJibl MPH MoXkKape B
nomenienn. CBolcTBa Ta30BOM cpeabl B TMOMENICHUM TIpU  TOXKape.
CpeaneoObeMHBIE TapaMeTpbl, KaK XapaKTePUCTUKA COCTOSHUS OTKPBITOU
TEPMOIMHAMHUYECKOM CUCTEMBI. OnTuueckue CBOMCTBa Cpellbl.
Huddepenunanbable ypaBHEHUS HHTETPATBHOM MaTEMaTHUYECKOH MOJENu
nokapa B IOMEIIEHUMM. Maremarndeckas  MOCTAaHOBKA  3aJaud O
nporao3upoBanuu ODI1, HauaasHBIE YCIOBHS U YCIOBUS OJTHO3HAYHOCTH.

Bonpocwi, evinecennvie na camocmosmenbHoe usydenue

[IpucyrcTBue MenpyalilinX TBEPABIX YAaCTHUIl B Ta3000pa3HOM cpele U Ux
BKJIaJl B MHTETPAJIbHBIC 3HAYCHUS BHYTPEHHEH (TEIUIOBOM) DPHEPTUU W MACCHI
Cpellbl, 3alOJHSIONIEH MOMEIEHHE MpHU MoXxape. BiusHue 3TUX YacTUIl Ha
MPOILIECCHI TEIIOMACCONEPEHOCca U ONTHYECKUE CBOMCTBA cpenbl. CBsI3b MEXKIY
ONITUYECKOU MJIOTHOCTHIO JbIMa u JATbHOCTHIO BUJTUMOCTH.
OKCnepUMEHTAIbHBIE METO 1B U3MEPEHUST ONTHYECKOM MIIOTHOCTH JIbIMA.

B pe3ynvmame uzyuenus oanHot memol 00yyarouuecs O0NH#CHbL.

3HATh: CBOWCTBA Ta30BOM cpeipl B TMOMEIICHUU TpU TIOXKapE;
CpPEIHEOObEMHBIC MAapaMETPhl, XapPAKTEPU3YIOIIUE COCTOSHUE OTKPBITOU
TEPMOIMHAMHYCCKOU CUCTEMBI; TudPepeHInaTbHbIE YPaBHEHUS HHTETPATBLHOM
MaTeMaTHYECKOW MOJeNH Toxapa (ypaBHEHHE MaTepUaIbHOIro OajlaHca Cpeibl
U €¢ KOMIIOHEHTOB, YpaBHEHHE OajlaHCca KHUCJIOPOJa, ONTHYECKOr0 KOJWYECTBa
JIbIMa, TOKCHYHBIX TPOAYKTOB TOPCHHS M SHEPTHH);

yMeThb. BBIBOJUTH OCHOBHBIC (OPMYJBI i1  CPEIHEOOBEMHBIX
MapaMeTPOB ra30BOM CPEBI;

BJIaJleTh: HaBblkamMu mporHo3upoBaHusi O®II Ha ocHOBE mMOJHOU
cucTeMbl MU PepeHInanbHbIX YPaBHEHUH HHTETPATLHON MOJIEIH.

Buovl 3a0anuti ons eneayoumopnoul camocmosmenvHol pabomoi:

1. Yrtenue TekcTa y4ueOHOW JHUTEpaTyphbl, COCTABJICHHE OIOPHOTO
KOHCIIeKTa, KOHCTIEKTUPOBAaHUE TEKCTa, paboTa CO CIPAaBOYHOU JIUTEpaTypoil,
ucrosib3oBanue MHTepHEeT-pecypcoB, MOATOTOBKA pedepaToB U mp.

2. PaboTta ¢ KOHCIIEKTOM JIeKIIMH, 00paboTka TEeKCTa, MOBTOpHAs paboTa
HaJl Y4YeOHBIM MaTepHWalioM, OTBETHl Ha BONPOCH, BBHIHECEHHBIC Ha
CaMOCTOSITEJIbHOE M3YUYEHHE U JIP.

Pexomenoyemas numepamypa:

ocHosHas: [1];

oonoanumenvhas: [4, 5, 8],

HOpMamuseHble U npagosvie OOKymenmol: [15].

Humeprnem-pecypcor: [1-5].
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Tema 3. I'a3000MeH nomemeHuii U Temiogusndeckne pyHkuum,
Heo0XoAMMBblIe Il 3AMKHYTOI'0 OIIUCAHMS M0KApa

Cooeporcanue yuebno2o mamepuana

["a3000MeH mOMeleHHsI ¢ BHEIIHEH Cpellod uepe3 MpoeMbl MpH MoKape.
Pacnipenenenne ruijpoCcTaTUYECKUX JAABICHUM 110 BEPTUKAIIA BHYTPHU U CHAPYKU
nomenieHus. [ITOCKOCTh paBHBIX JABIEHUH M PEXUMBI PabOTHI MPOEMOB.
Pacnipenenenue nepemnaaoB gaBieHUI MO BbICOTE oMenieHus. PacueT ckopoctu
JIBH>KCHUST YXOJISAIIMX U MTOCTYHAIOIIUX Ta30B.

[Ipomecchl HarpeBaHusi CTPOUTEIBHBIX KOHCTPYKLMM TIpU  MOXape.
TernmoBoi NOTOK B OIPAKICHHUS.

['oproune BemecTBa M HUX XapakTepucTUKU. OCOOEHHOCTH TOPEHHS
TBEPJbIX, JKUAKUX U Ta3000pa3HbIX BenlecTB. CKOPOCTh BHITOPAHUS TOPIOUUX
MaTepuanoB. Pacder miomaau mokapa NpU Pa3IMYHBIX BUIAX MOXKAPHON
Harpy3ku. 3aBHCHUMOCTb MOIIHOCTH TEIUIOBBIJIETICHUAS TP IMOXKape OT
KOHIICHTPAIMU KUCJIOPO/Ia B IOMEIICHUU.

Bonpocul, évinecennvie Ha camocmosmenbHoe UzyueHue

3aBUCUMOCTh peXUMa ra3000MeHa OT TeOMETPUUYECKHX XapaKTePUCTUK
npoeMa U CpPEAHEOOBEMHBIX TMAapaMETPOB COCTOSIHUS Ta30BOM Cpeabl B
noMeleHn!. BiusiHue BA3KOCTH Tra30B HA UX JBUKEHHUE B IIPOEME.

B pe3ynvmame uzyuenus oanHot memol 00yyarouuecs O0NH#CHbL.

3HATH. 3aKOHBI pachpeiesieHusl JaBJICHUN 10 BEPTUKAIMA BHYTPU U
CHapy M MOMEIIECHUS NPU Noxkape; (GOpMyJIbl ISl pacyeTa BbICOTHI IIOCKOCTH
pPaBHBIX JAaBJIEHUI, MACCOBBIX PAcCXOJOB ra3a 4yepe3 MNpsIMOYTOJbHBIN IMPOEM,
TEIJIOBOTO MOTOKA B OTPaKJI€HHUSA, YAEIbHOM CKOPOCTH BBITOPAHUS TOPIOYETO
MaTepuaa, IioAaal TOPeHHs; 0OCOOEHHOCTH TOPEHUS TBEPABIX, ra3000pa3HbIX
U KMJIKUX BEIIECTB; pexkuMbl TopeHust matepuanios (IIPH, [1PB);

yMeThb. ONpPENeNsATh PEXKUM paboThl MpoeMa B 3aBUCUMOCTH OT
MOJIOKEHHS MJIOCKOCTH PaBHBIX AABJICHUN; PEXUM IOXkKapa B 3aBUCUMOCTH OT
KOJIMYECTBA MOCTYNAIOLIEr0 YEPE3 IPOEM BO3/1yXa;

BJIaJIeTh. 3HAHUSIMU O CTEIIEHU W XapaKTepe BIIUSHUSI CBOMCTB TOPHOYEH
HArpy3Ku Ha JMHAMHKY Pa3BUTHUS MOXKapa.

Buowt 3a0anuii ons ayoumopnoti camocmosmenvHou pabomol:

1. CamocTosTENBHOE pELICHUE 3a/1aY.

2. BrIinoJiHEHHE CaMOCTOSATEIbHON pabOTHI.

3. BeimonHeHue nabopatopHbIX padoT.

Buowi 3a0anuii ons eneayoumopHoii camocmosamenbHol pabomoi.

1. Yrenue TekcTta Yy4yeOHOW JUTEpATyphl, COCTABJIEHHUE OIOPHOIO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, paboTa CcO CIPAaBOYHOW JIUTEpaTypoil,
ucrosib3oBanue MHTepHeT-pecypcoB, MOArOTOBKA pedepaToB U Ip.

2. PaboTta ¢ KOHCIEKTOM JIEKIIMU, 0OpabOTKa TEKCTa, MOBTOpHAS
paboTa Haj y4yeOHBIM MaTE€pUATIOM, OTBETHl Ha BOIPOCHI, BHIHECEHHBIC Ha
CaMOCTOATEJILHOE U3yUYECHHE U JIP.
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3. BommonHeHune KypcoBoi paboThI.
Pexomenoyemasn numepamypa: ocnosnas: [1];
oonoanumenvHas: [4, 6, 8/;
yuebno-memoouuecxkoe obecnevenue: [11, 14].
HopMamueHvle u npasoswvie doxkymenmsl: [15-17].
HUnmepnem-pecypcsi: [1-5].

Tema 4. MareMmaTnueckas IOCTAHOBKA 32a4M 0 JTHHAMHUKE
ONACHBIX (PAKTOPOB MOKapPa B HAYAJIBHON CTAAUM MOKaApPa

Cooeporcarnue yuebnoco mamepuana

[TonsiTHe 0 HaYaBLHOW CTAJWMH TIOKApa C TIO3UITUH 33/1a91 O 0€30MMaCHOCTH
DBAKyalluU JIIOACH. YPaBHEHUS MHTETPAIBHOM MATEMaTHYECKOM MOJEIU
HAa4yaJbHOM CTaAuM TMOXKapa. AHAJIUTUYECKOE PEIICHUE 3aJa4yd O JUHAMUKE
O®II npu KpyroBOM M JUHEWHOM PACHPOCTPAHEHUU IUIAMEHU 110 TOBEPXHOCTHU
TBEPIOM TOPIOYE HATPY3KHU, & TAKKE TIPU TOPEHUN HKUIKOCTEM.

Pacuer kpuTHUECKOW MPOJOJDKUTEILHOCTH TMOXKapa W HEOOXOJIUMOTO
BPEMEHU 3BAKyallUU JIOJEH U3 TOMEIICHUSI.

Bonpoceul, svinecennvle na camocmosamenvHoe uzydeHue

Bnusinue pasMepoB MpoeMOB Ha JWMHAMHUKY ONACHBIX (HaKTOpPOB
rnosapa. Kpurepuii POEMHOCTH. 3aBUCHUMOCTD KPUTUYECKOU
IIPOJIOJDKUTEIIBHOCTH MOKapa OT KPUTEPHUS IPOEMHOCTH.

B pesynomame uzyuenus oannou memol 00yyarowguecsi O0NH#CHbL:

3HATH. cucteMy IuQdepeHInaNbHbIX YPAaBHEHUN WHTETPaIbHON MOJEIH
M0’Kapa C y4eTOM OCOOEHHOCTE razooOMeHa B HayalbHOW CTaAUM MOXKapa;
OCHOBHBIE (OpMYJIBI ISl pacueTra KPUTUYECKOTO BpPEMEHU HaCTYIUICHUS
npenesbHO-10MyCcTUMBIX 3HaueHuit O®II, pacuera BpemMeHU OJIOKHUPOBAHMS
nyteii sBakyaunu O®II u KpuTHUECKON MNPOAOKUTEIBHOCTH IOXKapa;
dbopmynry mns mepecuera cpeaHeoObeMHBIX 3HaueHnd O®II Ha ypoBeHb
paboueii 30HbI;

yMeThb. TpeoOpa3oBbIBaTh cUCTeMY AU(pdEepeHIIUaTbHBIX YPaBHEHUN C
y4eTOM OCOOCHHOCTH Ta3000MEHa MOMEIICHUSI B HAYaJbHOM CTaJUM TOXKapa;
pacCUuThIBaTh KPUTHYECKOE BpEMS MO JOCTHKEHUIO KaxabiM u3 O®II
MpEeNeNbHO JIONMyCTUMOTO 3HAYEHMsI; BpeMsl OJIOKMPOBAHHS MyTed 3BaKyalluu
O®II 1 KpUTUYECKYIO MPOJIOTIKUTEIIBHOCTh MOXapa Mo JOCTHKEHHUIO KaXKIbIM
n3 O®DII npenenbHO AOMYCTUMOTO 3HAYCHUS, JiOKalbHble 3HaueHuss ODII Ha
ypoBHE paboyeil 30HBI M OMNPENENATh JOCTURKEHUE MPEeeIbHO-T0MYCTUMbBIX
3HayeHuii O®II B momemnieHuy;

BJIA/IETh. HABBIKAMHM OIPEICICHUSI KPUTHUUYECKOW MPOJOJLKUTEILHOCTH
noxapa; ¢GopmyliaMH, CBS3BIBAIOIIMMHU  KPUTUYECKHE CPEAHECOOBEMHBIC
sHauenus O®II ¢ npenenbHO AOMYCTUMBIMEA 3HAYCHUSIMH B 30HE TPEOBIBAHUS
J0JIE, OCHOBHBIMM YpPAaBHEHHUSIMU, ONUCHIBAIONIMMHU JIMHAMUKY Pa3BUTHUS
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no’kapa B HAa4YaJbHOW CTaIuU TIOKapa, alfOPUTMOM PEIICHUS JAaHHOUW 3a7aun
MIPOTHO3UPOBAHUS.

Buovwl 3a0anuii ons eneayoumopnou camocmosmensHou pabomi:

l. Urenume TekcTa y4eOHOW JHTEpaTyphl, COCTABJICHHE OIOPHOTO
KOHCIIEKTa, KOHCIIEKTHPOBAaHUE TEKCTa, paboTa CO CIPaBOYHON JIUTEPATypOH,
ucrosib3oBanue MHTepHeT-pecypcoB, MOArOTOBKa pedepaToB U Ip.

2. PaboTra ¢ KOHCNEKTOM JICKIIMU, 00paboTKa TEKCTa, MOBTOpHAs padoTa
HaJl Y4YeOHBIM MaTepHaioM, OTBETHl Ha BONPOCHI, BBIHECEHHbIE HAa
CaMOCTOATENLHOE U3YUYECHUE U JIP.

3. BeinosiHeHHE KypCOBOI pabOTHI.

Pexomenoyemas numepamypa:

ocHogHas: [1];

oononnumenvhas: [4, 6, 8],

yuebno-memoouueckoe obecneuenue. [9, 10, 12, 13];

HopMamusHble u npagosvie Ookymenmsl. [15-17].

Humepnuem-pecypcuol: [1-5].

Tema 5. IIporno3upoBanue onacHbIX (aKTOPOB MOKaApPa NPH
TYLIEHUH [0KApa ¢ UCNOJIb30BAHNEM HHTErPAJIBHOI0 METO/AA

Cooeporcanue yuebnoco mamepuana

Moaudukanuss 06a30BOM HHTETpaJIbHOW MaTEMaTHUYECKON MOICTH IS
ydyeTra BIMSAHUS OOBEMHOIO Ta30BOTO TYyIIEHUS. BiusHME KOHIEHTpaIUU
OTHETYIIAIIEr0 BEIIECTBA Ha CKOPOCTh BbIropaHus. Moaudukanus 06a30Boii
MaTeMaTUYECKOW MOJEIH JJIsl yUeTa TYIIEHUs PACIIbUIEHHON BOJOM.

OcoOeHHOCTH ~ NPUMEHEHMS, BO3MOXKHOCTM U TEPCIEKTUBHBIE
HAIIPABJICHUS] PA3BUTHs MHTETPAIBHOM MaTeMaTUYECKOW MOJEIH ToXKapa I
nporHo3upoBanusi  O®II.  ITlporpammHoe  oOecrieueHue, pealnusyroliee
MHTETPAIbHYI0 MATEMATUYECKYI0 MOJENb TI0XKapa.

Bonpocuwi, svinecennvle na camocmoamenbrhoe usyuenue

BnausHne KOHUEHTpalMM OTHETYMIAIIET0 BENIECTBA HA CKOPOCTh
BbIrOpanusi. Moaudukanuss 0a30BOM MaTeMaTHYECKOW MOJENU IJis ydeTa
TYWIEHUs PACHBUICHHOM BOJIOW. [lomonHUTENbHAss CUCTEMA YPABHECHUU U
HAYaJIbHBIX YCJIOBUM JJI ONHWCAaHUsS MCHAPEHUS Kallellb, OXJIAXKICHUS
KOHCTPYKLIMUA U CKOPOCTHU BBITOPAHMS MaTepUalia.

B pezynomame usyuenus 0anHou memol 00y4aouuecs 00AHCHbL:

3HaTh: MOIU(PUIMPOBAHHYIO 0a30BYI0 MaTeMaTHYECKyIl0 MOJEIb,
YUUTHIBAIONIYI0 BIMAHHE OOBEMHOIO Ta30BOT0 TYLIEHUS, JOMOJHUTEIbHbBIC
COOTHOIIICHHMSI, YUUTHIBAIOIINE Ta3000MEH Yepe3 OTKPBITHIA MPOEM, MPOLECCHI
razuukanu W TOPEHUs TOXKAPHOM Harpy3kH, MPOTrpeB OrpaxAarolInuX
KOHCTPYKLIUH;

yMeThb: MOJU(UIIMPOBAaTh 0A30BYI0 MAaTEMAaTUYECKYI0 MOJIENb, YUUTHIBAS
BJIUSIHUE OOBEMHOrO Ta30BOTO TYIICHHS; OOBIACHATH MOPSAOK M aIrOPUTM
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YUCJICHHOTO pelIeHUs1 cucTeMbl AuddepeHInaIbHbIX YPaBHEHUN C MOMOIIBIO
KOMITBIOTEPHBIX TIPOTPAMM;

BJIa/IeTh. HaBbIKAMHU OIICHKH BJIMSIHUS KOHIIEHTPAIIMH OTHETYIIAIIETO
BEII[ECTBA Ha CKOPOCTh BHITOPAHUS TOPIOYETO MaTepraa.

Buowt 3a0anuii ons ayoumopmnot camocmosmenbrol pabomol:

1. Pemrenue 3amauy.

2. Beimonnenue nabopatopHbIX padoT.

3. BrInosiHEHNE TECTOBBIX 3aJaHUN.

Buowt 3a0anuii ons eneayoumophoii camocmosmenbHou pabomoi.

l. UYrtenue TekcTa y4yeOHOW JHMTEpaTyphbl, COCTABJICHHE OIOPHOTO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, paboTa CO CIPABOYHOU JIUTEpaTypoil,
ucIoyib30Banue MHTEepHET-pecypcoB, MOATOTOBKA pedepaToB H TIp.

2. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, 00paboTKa TeKcTa, MOBTOpHAs padoTa
HaJ| YYeOHBIM MaTepHWalioM, OTBETHl Ha BONPOCH, BBHIHECEHHBIC Ha
CaMOCTOSATEITLHOE U3yUYCHHUE U JIP.

3. Pemenue 3a1a4 v MOAroTOBKA OTYETOB M0 JIA0OPaTOPHBIM paboTam.

4. BrinoaHeHue KypcoBOM pabOTHI.

Pexomenoyemas numepamypa:

ocHosHas: [1];

oonoanumenvhas: [6, 8];

yuebHo-memoouueckoe obecnevenue: [9-13];

HopMamusHble u npagosvie 0okymenmoi: [15-17].

Humepuem-pecypcuol: [1-5].

Pa3nen |l. 3onnas u nuddepennuaibHas MaTeMaTHdecKe MOJAeIH
10Kapa B IOMELLEeHUH

Tema 6. OcHOBHBIE IOJIOKEHHUS 30HHOT0 MOICJTUPOBAHMS M0KAPOB

Cooepoicanue yuebHo2o mamepuana

OCHOBHBIE TIOJIO)KEHHSI 30HHOTO MOJAEIUPOBaHUs MOxkapoB. OCOOEHHOCTH
pacnpeneNnieHns JIOKAIbHBIX NapaMEeTPOB COCTOSHUSI Ta30BOM CPEAbl BHYTPHU
MOMEIIECHNUSI B HAYallbHOW CTaguy ToXkapa M TMpPHU JIOKAJIBHBIX IMOXKapax.
Paznenienne npocTpaHcTBa BHYTPHU MOXKapa Ha 30HbI. B3auMoJencTBHE MEXIY
30HAMU U U3MEHEHHUE UX Pa3MEPOB C TEUYEHUEM BpeMEHU. MIHTerpanbHblii METO
OMMCAHUS U3MEHEHHUS COCTOSHUS Cpelbl B Kaxaod 3oHe. O0Omacthb
MPAKTUYECKOTO MPUMEHEHUS 30HHBIX MOJIENEH T0KapOB.

[Iprmep KOMIIBIOTEPHOM MPOrpaMMbl HA OCHOBE 30HHOM MOJIENIH TTOXKapa.
BosmosknocTs ucnonb3oBanus nporpammbl CFAST mns pacuera HeoOxo1uMoro
BPEMEHHU 3BaKyallly JIIOAEH U3 TIOMEIICHUS.

17



B pezynomame usyuenus oanHou memul 00yyaouuecs 00AHCHbL:

3HATh: OCHOBHBIC (DOPMYJIBI 30HHOM MAaTEeMaTHYECKOW MOJEIH ToKapa,
00JacTh ee UCTOIb30BaHMs; OCOOCHHOCTH TPOIECCa HW3MEHEHHUS COCTOSIHHS
ra30BOM CpeJbl Ha IIEPBOM dTAIe pa3BUTHS MOXKAPA;

yMeThb: OOBSCHUTH MPUHIINI JICJICHUSI BHYTPEHHETO 00heMa TTOMEIICHUS
Ha 30HbBI, IPUMEHATh YPABHEHHSI MATEpUATIBLHOTO M SHEPreTUYECKOro OanaHca
JUTSL KaXKJ0M 30HBI TPU MOJYYEHUU PACUETHBIX AU depeHITHaNTbHBIX YPABHEHHH;,
BBIOMpPATh MAaTEMAaTUYECKYI0 MOJENb Moxkapa s npornosupoBanus OODII B
3aBUCUMOCTH OT IIOCTABJICHHOM 3a]1a4il POTHO3UPOBAHMS;

BJa/ieTh. HAaBbIKAMH MaTEeMaTHYECKOM IMOCTAHOBKU 3aJlaydl  MpuU
nporHo3upoBanu O®II Ha ocHoBe nuddepeHIanbHbIX YpaBHEHUNH 30HHOM
MOJIENIH TI0’Kapa; TP ra3000MeHe MPHUITOTOIIOYHOTO CJIOS ¢ BHEUTHEH Cpeoi u
WU3MEHSIOMEMCS CO BPEMEHEM 0YaroMm Imoxapa.

Buowt 3a0anuii ons ayoumopmnoti camocmosmenvrol pabomol:

1. BeimonHenue 1ab0paTopHO pabOThl U MOATOTOBKA OTYETA MO HEM.

2. BBITIOJTHEHNE TECTOBBIX 3aTaHUM.

Buowt 3a0anuii o5 éneayoumopHoii camocmosamenbHol pabomoi.:

I. Yrenwe TekcTta Yy4yeOHON JUTEpATyphl, COCTABJIEHHWE OMOPHOIO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, padoTa CO CIPAaBOYHOW JIUTEpaTypoOil,
ucrosib3oBanue MHTepHeT-pecypcoB, MOAr0OTOBKa pedepaToB U Ip.

2. PaboTta ¢ KOHCIIEKTOM JIEKIIMH, 00paboTka TeKCTa, MOBTOpHAs paboTa
HaJl Yy4YeOHBIM MaTepHalioM, OTBETHl Ha BOINPOCH, BBIHECEHHBIE HAa
CaMOCTOATEILHOE U3YUYCHUE U JIP.

3. BrinonHenune KypcoBoit paboThl.

Pexomenoyemas numepamypa:

ocHosHas: [1];

oonoanumenvhas: [4, 5, 8],

yuebno-memoouueckoe obecneuenue: [11, 13, 14];

HOpMamueHbvle U npagosvie O0Kymenmol: [15].

Humepnuem-pecypcul: [1-5].

Tema 7. OcHoBHBIE MOJI0)KeHU TN depeHInaATLHOT0 MeTOAA
NPOrHO3MPOBAHMS ONACHBIX (PAKTOPOB MOkKapa

Cooepoicanue yuebHno2o mamepuana

Cymocth muddepenimanpHoro metona nporunosupoBanus ODII, ero
WH()OPMATUBHOCTh M 00JaCTh MPAKTHYECKOTO HCTHOIb30BaHUsA. OCOOEHHOCTH
nuddepeHnnanbHbIX (MOJeBbIX) Mozenel noxapa. CioKHOCTH Mpu pa3padboTKe
Y peajn3aliy MOJIEBBIX MOJCIICH.

[Ipumep KOMIBIOTEPHOM NPOrpaMMbl Ha OCHOBE IIOJIEBOM MOJIEIHU
noxapa. Bo03MOXHOCTH wuCHONB30BaHUs mporpammbel FDS  ans  ouenku
WHINBHUIYAIBHOTO TIOKAPHOTO PHUCKA.
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B pezynomame usyuenus oanHou memul 00yyaouuecs 00AHCHbL:

3HATh: TPHUHIMIBI TMOCTPOCHUS IMOBEPXHOCTCH W JUHUW YpPOBHS IS
[apaMeTPOB COCTOSHUS ra30BOM Cpebl BHYTPU MOMELIEHUS, COTJIACHO MOJIEBOU
MaTeMaTUYECKOW MOJIENM ToXkKapa, YpPaBHEHUE HEPa3pbIBHOCTH, KaK 3aKOH
COXpaHEHMSI MacChl JIBIXKYILEHUCS cMmecu Ta3oB; ypaBHeHue HaBbe-CTokca Kak
3aKOH COXPAaHEHMS UMITYJIbca (JIBUKEHUS ) Ta30BOM CMECH;

yMeTb:  BbIOMpaTh  MaTeMaTUYeCKyl0  MOJENIb  MoXkapa  JyIs
nporHo3upoBanusi O®II B 3aBUCMMOCTM OT TOCTaBJIEHHOM  3aja4u
MPOTHO3UPOBAHMUS;

BJa/ieTb: OCHOBamMHu Ju(d(epeHInanTbHOr0 METOoJa MPOTHO3UPOBAHUS
OMacHBIX (HaKTOPOB MOXkKapa; MPEACTABICHUSIMU 00 00JaCTH MPAKTUYECKOIro
UCIONIB30BaHus AU EepeHITNaIbHOTO METOo/a TPOTHO3UPOBAHMS OIACHBIX
(dhakTOpoOB Moxkapa.

Buowi 3a0anuii ons eneayoumopHoii camocmosamenbHou pabomol:

I. Yrenwe TekcTta Yy4yeOHOM JUTEpPATyphl, COCTABJIEHHWE OMOPHOIO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, padoTa CO CIPAaBOYHOW JIUTEPaATypoil,
UCIoJIb30BaHue MHTEpHET-pecypcoB, MOATOTOBKA pedepaToB U Ip.

2. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, 00paboTKa TeKcTa, MOBTOpHas padora
HaJl Yy4YeOHBIM MaTepHaioM, OTBETHl Ha BONPOCH, BBIHECEHHBIE Ha
CaMOCTOATEILHOE U3YUYCHUE U JIP.

3. BrinonHenune KypcoBoit paboTHhl.

Pexomenoyemasn numepamypa:

ocHosHas: [1];

oonoanumenvhasi: [4, 5, 8],

yuebno-memoouueckoe obecneuenue. [14];

HOpMamueHbvle U npasosvie OOKymenmol: [15].

Humepnuem-pecypcul: [1-5].

4. METOAUYECKHUE YKA3AHMUSA 11O IOATI'OTOBKE K 3AYETY

HTOroBsIii KOHTPOJIb IO TUCIUILIMHE OCYLIECTBISICTCS B BUJE 3auera. Ha
3a4eT OTBOAUTCA 4 ayJUTOPHBIX Yaca. 3aueT MpoXOAuT B (hopMe TECTUPOBAHUS
mo BceMy Kypcy. TecTupoBaHHME MOXKET OBITh KaK MHHUCBMEHHOE, TaK U C
UCIIOJB30BAaHUEM TECTUPYIOIIUX KOMIBIOTEPHBIX MpOrpamMm  (Hampumep,
nporpammbel APM «TectupoBanue»). Tect coaepxut He mMeHee 30 BOIPOCOB
HECKOJIPKUX YPOBHEH cl0oXkHOCTH. boiiee moapoOHO mpolieaypa MOJArOTOBKA K
3a4eTy PaCKpPhIBAETCSI B METOAMYECKHX PEKOMEHAAIMSAX [Jis1 MOATOTOBKU K
3a4ery no auciuminae «I[IporHosupoBanue onacHbIX (HakTopoB moxkapa» [12].
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5. MIEPEYEHBb BOITPOCOB JJISI CAMOCTOSATEJIBHOM
MHOATOTOBKHU K 3AYETY

Pasneﬂ l. I/IHTeraﬂbﬂaﬂ MaTeMaTH4eCKasa MOoJ1€J1b Ioxkapa
B IIOMEILICHU N
Tema 1. BBeHeHHe. I/ICXOIIHI)IC NOHATHUHA U oﬁmne CBCIACHHUA 0 METOJaX
IMPOTrHO3UPOBAHUSA OTMTACHBIX (l)aKTOpOB mokapa B NOMECIICHUAX

1. Onacuble  QakToppl HOXapa U (PU3MUECKHE  BEJIWYMHBI, HX
xapakrepusyromue. [Ipenensao nqomycrumslie 3HaueHus ODII.

2. Marematnueckoe Mozenupoanue O®IL. OcHoBHBIE TpeOOBaHUS,
IIPENBABISIEMBIE K MOJEIISIM.

3. MeToapl MaTeMaTH4ecKoro MOJSIUPOBaHUs AUHAMUKH pa3BUTHI ODII,
UX 0COOCHHOCTU U 00JACTH MPAKTUUYECKOTO UCIIOJIb30BaAHUS.

Tema 2. OcHOBHBIE IOHATHS U YPABHEHUS] MHTETPAJILHOI
MaTeMaTH4eCKOM MO/ M0Kapa B MOMeIleHU !

4. CpoiicTBa ra3oo00pa3HOM cpenbl B TIOMEIICHUH TMpHU Toxkape. JlokanbHoe
PABHOBECHE U B3aMMOCBS3b MEXY JOKaJbHBIMH TEPMOJMHAMUYECKUMU
napameTpaMH COCTOSIHUS Ta30BOM CpEIbl.

5. BrnusHue u3MeHeHus cocTaBa U TeMIEpaTyphl Fa30BOM CpeJibl IPHU MOXKape
Ha €€ Ta30BYI0 MOCTOSHHYIO, TOKa3aTellb auadaThl U TEMIOEMKOCTb.

6. MHTerpasbHBI METO/ ONMCAHUS COCTOSHUS Ta30BOM CPEIbI IIPH MOXKape B
MTOMEIIECHUH.

7. CpenHeoObeMHasi IUIOTHOCTh Ta30BOM cpeipl U CpeaHEOOBEMHbIE
napuyaibHbIE JIOTHOCTH €€ KOMIIOHEHTOB.

8. CpenHeoObeMHasi BHYTPEHHSS DHEPTUS W CPEIHEOOBEMHOE JaBJICHUE
ra3o0BOM CPEJbl B TOMEIICHUHU.

9. CpennemaccoBas u cpeHEOOBEMHAS TEMITepaTypa CpPeIbl B TOMEIICHHUH.

10. MeTonuka omnpeaeneHusi cpeIHe0ObEeMHOTO JIaBIICHUS, CPEAHEMACCOBOM
U CpEeIHEOObEeMHOW  TemIepaTyp B  TOMEIIEHHMM Ha  OCHOBE
WHCTPYMEHTAJIbHBIX U3MEPECHUH.

11. NuTerpanbHOEe ypaBHEHHUE COCTOSHUSI Ta30BOM Cpe/ibl B IOMEIIICHUH.

12. IeimooOpa3zoBanne W MmapaMeTpbl [bIMa, OOpa30BaHHBIE TBEPABIMU
yactuiiamu. Koarynsius u ceIuMeHTaIus YaCcTHUIl JIbIMa.

13. OnTtryeckoe KOJNWYECTBO [JIhiIMa M CPEeOHEOOBEMHAs ONTHYEeCKas
IJIOTHOCTh JbIMa. CBSi3b MEXIYy ONTHYECKOW IUIOTHOCTBIO JbIMa U
JaTbHOCTHIO BUJIUMOCTH.

14. DxcrniepruMeHTaIbHbIE METOABl U3MEPEHHUSI ONITHYECKOM MIIOTHOCTH JIbIMA.

15. MHTerpanbHbIii METO TEPMOJIMHAMUYECKOTO aHAIN3a MoXkKapa.

16. Cpena B mMOMEINIEHWH KaK OTKpPBITAs TEPMOJMHAMHUYECKAS CHCTEMA.
B3auMopnencTBre 3TOM CHUCTEMBI C BHEIIHEW CpPENOW W HHTErPAIbHBIE
XapaKTepUCTUKHU 3TOTO B3aUMO/ICHCTBUSI.
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17. KBazupaBHOBECHBII IIpo1ECC VU3MEHEHHUS COCTOSIHUSA
TEPMOJIMHAMHYECKOW cHUCcTeMbl OpH moxape. OcoOeHHOCTH IMpolecca
U3MEHEHHUSI COCTOSHHS 3TOM CHCTEMbl Ha OTIEIBHBIX 3Tamax pa3BUTHUS
1okapa.

18. BriBog nuddepeHmanbHbIX ypaBHEHUH HHTETPATLHON MaTeMaTHUECKON
MOJIEIH T0Kapa, ONMUCHIBAIOIINX JUHAMMKY OINACHBIX (PAKTOPOB MOXkKapa.
HauanpHble yciioBUS U YCIOBHS OJHO3HAYHOCTH.

19. Knaccuduxanust UHTErpaabHbIX MATEMAaTHYECKUX MOJIETIEH MoXkapa.

20. Maremarnyeckasi IMOCTAaHOBKA 3a/Jayd O IPOTHO3UPOBAHUU ONACHBIX
(GakTOpoB MOXapa Ha OCHOBE MOJHOW cucTeMbl Iu((epeHINaTbHBIX
YPaBHEHUH HWHTETPaJIbHONM MOJENM TMoxapa. MeToabl YHCIEHHOTO
pEIICHUS 3TOW 3aJ]a4u.

Tema 3. I'a3000MeH noMemieHHMH M Temiopu3nyeckne GyHKIuH,
He00X0AMMBIe Il 3AMKHYTOI'0 OIIUCAHUS MOKAPa

21. IlpuuuHbl, 00yCIIaBIMBAOIINE ABMKEHUE ra3a U ra3000MeH MOMEIISHUM
C BHENIHEH cpeoil uepes mpoeMbl Ha ToKape.

22. Pactipenenenne TUAPOCTATHYCCKUX ABJICHWN TIO BEPTUKAIW BHYTPU U
CHaApYXHU TIOMEIIICHUSI.

23. II10CKOCTh pPaBHBIX JaBICHUN W 3aBHUCHUMOCTh €€ PACIOJOXKEHHS OT
CpEeIHEOOBEMHBIX 3HAUYCHHWHA MABJICHWS M IUIOTHOCTH Ta30BOW Cpenbl B
TTOMETIICHHH.

24. Bo3MOXHBIE PEKHMBI Ta3000MeHA IMOMEIICHUS dYepe3  KpPYTJIbie
BEPTUKAJIbHBIE U TOPU3OHTAJIbHBIE MTPOEeMbl. BiMsiHIE BSI3KOCTH ra3oB Ha
uX JIBIKeHHe B mpoeme. KoadhuiueHT conpoTuBieHus poema.

25. BausiHue BeTpa Ha ra3000MEH MOMEIICHHS C OKpYIKaroIieit atMochepoii.
Pacripenenenne ruapocTaTUYECKUX AaBICHUN 1O BEPTUKAIHM CHAPYKH
3/1aHVs HA HABETPEHHOW U MOJABETPEHHOM €ro CTOPOHAX.

26. TerooTnaya  TOPU3OHTAJIBHBIX  CTEPXKHEBBIX  KOHCTPYKIMH |
BEPTUKAIBHBIX MMOBEPXHOCTEH OTPAXACHUHN TMOMEIIECHUS MPH Pa3THIHBIX
CTagusX MoXapa. TertoBoe B3auMOJEMCTBAE NEPEKPHITUN C BOCXOISIIIMM
MMOTOKOM Ta30B OT O4Yara ropeHws.

27. Ilpomiecchl HarpeBaHWS CTPOUTEIBHBIX KOHCTPYKIIMA TPH TIOXKape M
MaTeMaTH4yeckas IOCTaHOBKAa 3a7add O HarpeBaHWHM CTPOMUTEIIBHBIX
KOHCTPYKIIMH ITPH NOKAape.

28. O0mme cBemeHUs O TIpolleccax TOpeHWs. [oprodyme BemecTBa M UX
xapakTepucTukd. OCOOCHHOCTH  TOpPEHUS  TBEPABIX, IKUIKUX U
ra3000pa3HbBIX BEIIECTB.

29. [1nams 1 ero XxapakTEepUCTHUKH.

30. CxopocCTh TEIUIOBBIIEICHHS B TuIaMeHHOM 30He. KoaddurmenT moaHoTh
TOpPEHUSI.

31. l'oprouass Harpy3ka B TIOMEIICHMH H €€ XapakTepucTuku. JInmHeiHas
CKOPOCTh  paclpoCTpaHEHUs IUIAaMEHH II0 TMOBEPXHOCTH Toprouei
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Harpy3ku. Pacuer muiomaam moskapa OpH pa3id4HbIX BHUAAX IOKAPHOU
Harpy3ku. YellbHas MaccoBasi CKOPOCTb BBITOPAHUS TBEPABIX U KUIAKUX
TOPIOYMX MATEPHUAIIOB.

32. TemoBasi MOIIHOCTh OYara rmoxapa B MoMelnieHuu. BiausHue razooomMena
Ha IPOLIECC TOPEHUSI MaTEPUAJIOB B IIOMELIEHUU.

33. PexxuMbl OKapoB B TIOMELIEHUM B 3aBUCUMOCTH OT KOJUYECTBA
NOCTyHaromero uepe3 mpoeM Bozayxa. Ckopoctu  noTpedsieHus
KHCIIOpOJia, OOpa3oBaHMsI  TOKCUYHBIX  MPOAYKTOB  TOPEHHS U
JBIMOBBIJICTICHUS.

Tema 4. MaTemMaTHn4eckasi IOCTaAaHOBKA 3a1a4i 0 AuHaAMuke OPII B
HAYAJIbHOM CTAUM MOKaPA.

34. [lonsTie ©0 HaYaJbHOW CTaguu TIOKapa C TO3WIMH  33Ja4d O
0€30MacHOCTH 3BAKYALIMH JIFOJICH.

35. OcoOeHHOCTh Ta3000MeHA TMOMEIICHHUSI C OKpY’Karolel arMocdepoil u
HAYaAJIbHOM CTaJIuM MOoXKapa.

36. Cucrema guddepeHnnaIbHbIX ypaBHEHUH HMHTETPATbHOM  MOJENU
[10’Kapa Ha HAYAJIbHOM CTaJHH.

37. JlunaMuKa omnacHeIX ()aKTOpPOB MOXkapa MpU KPYroOBOM U JIMHEHHOM
pacIpoCTpaHEHUH IUIAMEHH 110 ITOBEPXHOCTU TBEPIOM FOPrOYE HArpy3Ku
Y IIPY TOPEHHUH KUJKOCTEN.

38. B3auMoCBsA3b MEXAY KPUTHUECKUMU CPEIHEOOBEMHBIMU 3HAUYECHUSIMU
OTacHBIX (PaKTOPOB MOKapa C MPEAETbHO JOMYCTUMBIMU UX 3HAUYEHUSIMU B
30H€ MPeObIBAHUS JTIOJIEH.

39. Bausiaue pa3mMepoB MpOEMOB Ha JUHAMHUKY OMACHBIX (PAKTOPOB MOXkapa.
Kpurepnii npoéMHOCTH. 3aBUCUMOCTh KPUTUYECKOU MPOAOIKUTEIBHOCTH
NoKapa OT KpUTEpHUs TPOEMHOCTH.

40. [Tonobue 1 MoaenMpOBaHNE HAYAIBHOM CTAIUH TMOXKapa.

Tema 5. IIporno3upoBanue onacHbIX (GaKTOPOB NMOKAPA NPHU TYLICHUH
107Kapa ¢ UCIO0JIb30BAHUEM HHTErpajbHOI0 MeTo1a

41. Momudukarus 0a30BOM MaTEeMaTHUYECKONW MOICIH IS y4eTa BIUSHHS
00BEMHOI'0 Ta30BOr0 TYyIIEHUS. BiusHMEe KOHIEHTpAalUMU OTHETYIIAIIETro
BELIECTBA Ha CKOPOCTh BBITOPAHUSI.

42. Monudukanuss 6a30BOH MaTeMaTHYECKOM MOJEIM JJIs y4eTa TYIICHHS
pACIBUIICHHOM BOJOM.

43. OcoOeHHOCTH MPUMEHEHHS] HHTETPaIbHOM MOJENH JIJIsi TPOTHO3UPOBAHUS
ODIL.
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PA3JIEJI 2. 3onnas u nuddepeHunaabHAss MaTeMaTHYeCKHe MO/IeJId
M0Kapa B NOMEIICHHUH.

Tema 6. OcCHOBHBIE MOJIOKEHHUS 30HHOTO MOIeJTUPOBAHMS MOKAPOB.

44. OcHOBHBIC TIOJIOKEHHUS 30HHOTO MOJETUPOBaHUS moxkapoB. OOmacTh
MPaKTUYECKOTO MPUMEHEHUS 30HHBIX MOJEIIEH MOKapOB.

45. OcoOEHHOCTH pacHpesesieHus] JIOKAJIbHBIX [apaMEeTPOB  COCTOSIHUS
ra3oBOM cpeibl BHYTPU MOMEUIEHUS B HAYAJIBHOM CTaauu MOXKapa U IpH
JIOKaJbHBIX MOKApax.

46. PazneneHne mpocTpaHCTBA BHYTPH IMOXKapa Ha 30HBL. Y CJIOBHBIE TPAHUIIBI
MEXy 30HaMH U CPEAHEOOBEMHBIE MAPAMETPhI B 3TUX 30HAX.

47. B3aumoeicTBre MEXAy 30HaMU U U3MEHEHHE UX Pa3MEpPOB C TEUYCHUEM
BpeMeHU. VIHTerpaIbHbIl METO/ ONHUCAHUS U3MEHEHHsSI COCTOSIHUS CPEJbI
B KOXOM Ccpelie.

48. OnpeneneHre NOTOKOB MacChl M SHEPTUU M3 KOHBEKTUBHOM KOJOHKU B
MIPUIIOTOJIOYHBIM CJIOW Ha OCHOBE TEOPHH CBOOOJHOW TypOyJIeHTHOM
KOHBEKTUBHOH CTpPYH.

49. Monudukanus Teopurd CBOOOTHONW KOHBEKTHBHOW CTPYH OT TOUEYHOTO
MCTOYHHMKA JJI1 04aroB TOPEHUS] KOHEYHBIX Pa3MEPOB.

50. TemmooOMeH NPUTTOTOIOYHON 30HBI € OrpaxaeHusMu. CpeaHee 3HaUCHHE
kod(pduleHTa  TEMJIOMOTEPh, XapaKTEPU3YIOLIETO TEII000MeH
MPUIIOTOJIOYHOM 30HBI C OTPAXKICHUSAMH.

51. CkopocTh MOCTYIUIEHUS! TOKCHYHBIX Ta30B M ONTHUYECKOIO KOJIMYECTBA
JbIMa B IIPUIIOTOJIOYHBIN CIIOM.

52. T'a3000MeH TPUIOTOJIOYHOTO CJI0S ¢ BHEIIHEW atMocdepoir uepes
npoembl. PaboTa pacimpenus mpuoToIOYHON 30HBI.

53. Iuddepennnansubie ypaBHEHHS MaTepUAIBHOTO OallaHca ra30BOM Cpejibl
U €e KOMIIOHEHTOB, OajlaHca ONTHYECKOr0 KOJIWYECTBA JbIMa M SHEPrUu
JUISL TIPUIIOTOJIOYHOM 30HBI MpPH OTCYTCTBMM Ta3000ME€Ha C BHEIIHEH
aTMocdepoi.

54. MareMaTnyeckasi MOCTAaHOBKA 3aJayd O JMHAMUKE OMAaCHBIX (aKTOPOB
NokKapa B MPUIIOTOJIOYHON 30HE MPU MOCTOSHHBIX 3HAYEHUSIX Pa3MEPOB U
TEIJIOBOM MOUTHOCTH OYara ropeHus.

55. KommnbrorepHas nporpamma CFAST, OCHOBHbBIE MOHSTHS U TOJIOKEHUS.
CooTBeTCTBHE POCCUMCKUM HOPMATUBHBIM TPEOOBAHUSIM.

56. BosmoxkHocTe ucnonb3oBaHusi mnporpamMmmbl  CFAST nmns  pacuera
HEOOXO0JMMOT0 BPEMEHH 3BaKyalllH.

23



Tema 7. OcHoBHBIE MOJ10KeHUA JH(depeHHaIbHOI0 MeToAA

MPOTrHO3MPOBAHMS ONMACHBIX (PAKTOPOB MOXKapa

57. CymHocTth  auddepeHnaIsHOTO0 METOAa MPOTHO3UPOBAHMS  OTMACHBIX
dakTopoB TOXKapa, ero HMH(YOPMATHUBHOCTH M O0JIACTH MPAKTHYECKOTO
UCTIONTb30BaHUS

58. bazoBass cuctema juddepeHIHATBHBIX YpPaBHECHUH B  YaCTHBIX
NPOW3BOJAHBIX JUISI OMHCAHUA TYpPOYJICHTHOCTH  HECTAIlHOHAPHOTO
JIBUKCHHSI U TIPOIIECCOB TEIJIO- M MACCOMEPEHOCa B MHOTOKOMIIOHEHTHOM
ra30BOM CMECH C Y4€TOM XMMHUYECKUX PEaKINid 1 00pa30BaHUS TBIMOBOTO
a’p0o301JIs.

59. MoaenupoBaHue IIPOLIECCOB TOPEHHS. Knaccuduxanus
G pepeHInanbHbIX MOEIIEH MoXKapa.

60. Monens FDS, ocHOBHBIE MOHATHSI U COACPIKAHNE.

6. CHIMCOK PEKOMEHJIYEMOM JTUTEPATYPBI

6.1 OcHoBHas1 IMTEpPaTypa
1. Tepentses, /1. U. IIporno3upoBanue omacHbIx GakTopoB moxapa [Tekcr]
: yue0. mocobue / JI.U. Tepentnen, A.A. CybaueBa, C.B. Cybaues, H.A.
TperbsikoBa, H.M. bapOun. — ExatepunOypr: ®I'bOY BO VYpansckuii
uactutyT I'TIC MYC Poccun, 2017. — 99 c.

6.2 /lonosiHuTE ILHAS JIUTEPATYpPa

2. Bapnatn, 1O. Topenume. @usmveckue ¢ XUMHYECKHUE AaCMEKTHI,
MOJICTUPOBAHUE, DKCIIEPUMEHTBI, 00pa30BaHNE 3arps3HSIIONINX BEIIECTB
[Texcrt] : yue6. uzmanue / FO. Bapnari, Y. Maac, P JIu66a. — Ilep. ¢ anrm.
— M.: ®usmariut, 2003. — 352 c.

3. paiizaeiin, /1. Beenenue B nuaamuky noxkapoB [Tekct] / JI. paitzaeiin.
— Ilep. ¢ anrn. — M.: Crpoiinznar, 1990. — 424 c.

4. Kommapos, F0. A. IIporHosupoBanue omacHbIX (PaKTOpoB TOXKapa B
nomemenun [Teker] : yue6. mocobme / FO.A. KommapoB. — M.:
Axanemus I'TIC MB/] Poccun, 2000. — 118 c.

5. Kommapos, HO. A., IIpoueccsl HapacTaHusi ONacHbIX (PaKTOPOB MOXKapa B
TIPOU3BOICTBEHHBIX TTOMETIICHUSIX u pacyer KPUTHYIECKOMN
NPOJOJDKUTENbHOCTH Tokapa [Tekcr] : yueOHoe wusmanune / HO.A.
Kommapos, B.B. Pyouos. — M.: MUIIb MB/] Poccuu, 1999. — 89 c.

6. Mapxkos, B. ®@., Mackaera JI.H., [1lazaukoBa C.H. ®usuko-xumuueckue
OCHOBBI Pa3BUTHSA W TylIeHHs TMoxapoB [Tekcr] : ydeOHUK Is
KypCaHTOB, CTYJCHTOB W CIylIatelied oOpa3oBaTENbHBIX YUPEKICHHMA
MUC Poccuu / B. @ Mapkos, JI. H. Mackaea, C.H. I1azaukoBa; pen. B.
®. Mapkos. — Exarepunbypr: YpU I'TIC MUC Poccun, 2013. — 305 c.
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7. MonenupoBanue mnoxapoB u B3pbiBOB [Tekct] / Ilog oOmr. pex. H. H.
Bbpyumunckoro u A. S. Koponbuenko. — M.: Uzn. «IloxnHayka», 2000. —
482 c.

8. Ilyzau, C. B. MoaudunupoBanHas HHTErpajgbHas MOJENb pacuera
TEepMOTa30IMHAMUKHU Mokapa B noMeniennu [Tekcr] : yue6. mocobue / C.
B. Ily3au, B. M. Kazennos. - M .: Akagemus ['TIC MUC Poccuu, 2003. —
43 c.

6.3 YueOHO-MeTOAMYEeCKOEe o0ecmeyeHue

9. Cyb0auesa, A. A. IIporHo3upoBanue onacHbix (pakTopoB noxapa [Tekcr] :
3aJlaHds U METOJUYECKUE YKAa3aHUs MO BBITIOJHEHUIO KYpCOBOM pabOThI
st o0yuaroruxcs 1o crenranbHocT 20.05.01 [oxapHas 6e30macHOCTh
/ A. A. CybaueBa, JI. 1. TepentbeB. — ExatepunOypr : YpajabCcKuil
uactutyt ['TIC MYC Poccun, 2020. — 40 c.

10.Cy06aueBa, A. A. IIpornozupoBanne onacHbIX GakTopos moxapa [Tekcr] :
3aJlaHds U METOJMYECKUE YKAa3aHUs IO BBINOJHEHUIO KypCOBOW padOThI
ISl ciymaTtenaed (¢akyiabTeTa 3a04YHOro OOYYEHHsI MO CHEIUaJIbHOCTH
20.05.01 — Iloxapnas 6e3omacHocth / A. A. Cybauesa, [I. 1. Tepentnes.
— ExatepunOypr : Ypansckuii uactutyT ['TIC MUC Poccun, 2022. — 37 c.

11.CybaueBa, A. A. [Iporno3upoBanue onacHbIix (akTopoB noxapa [ Tekcr] :
7a00paTOPHBIM MPAKTUKYM JUIsl OOy4YaloIMXCA 10 CHEUUaJIbHOCTH
20.05.01 IMoxxapHas 6e30macHOCTb U HampaBieHuto moaroroBku 20.03.01
Texnocdepnas 6e3omacHocTs / A. A. Cybauesa, /[. UI. Tepentses, U. I'.
KocubipeBa. — ExarepunOypr : Ypansckuii uncturyt I'TIC MUC Poccun,
2018. — 64 c.

12. TperbsikoBa, H. A. IlporHosupoBanue omnacHbIX (PaKkTOpoB moXkapa :
METOJMYECKHE MaTepHalibl 10 BBINOJIHEHHUIO KOHTPOJIBHONH paboThI:
CneunansHocts 20.05.01 INoxapuas 6e3omacHocts / H. A. TpeTbsikosa,
A. A. Cy0aueBa, /I. . TepentheB — EkatepunOypr : ®I'bOY BO
VYpanscknii uactutyTt I'TIC MUC Poccun, 2021. — 19 c.

13.Tepentnes, M. U. IIporao3upoBanue omacHbIX (HakTOpoB moxkapa [Tekcr]
: coopauk 3amad. CneuumansHocTh 20.05.01 IlokapHasi 0e30MacHOCTB.
Hanpasnenue noarorosku 20.03.01. Cneunansaocts 40.05.03 CyneOnas
skcneptu3a / coct. TepentoeB [I. U., CybaueBa A. A., TperbskoBa H. A.
— ExarepunOypr : Ypansckuii uactutyt ['TIC MUC Poccun, 2019. — 63 c.

14. Tepentnes, . U. IlpumeHeHne TepMOAMHAMHYECKOTO MOACIUPOBAHUS
IIPY PEIICHUH 3a/a4 MOXKAPHOU W MPOMBIIIIEHHON 6e3onmacHocTH [ TekcT]
: yueO. mocooue / JI. U. Tepentnen, A. A. CybaueBa, H. M. bapbus., A.
B. Bopucenko — ExarepunOypr : ®I'bOY BO VYpansckuii unctutyt ['TIC
MUYC Poccun, 2017. — 99 c.
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6.4 HopmaTuBHbBIE PABOBbIE€ AKTHI 1 HOPMATUBHbIE TOKYMEHTbI
15.®enepanpubiii 3akoH ot 22 utonsg 2008 roga Nel23-d3 «Texuuueckuit
perjJamMeHT o TpeOOBaHUAX MOKAPHOU OE30MaCHOCTI.

16.Ilpukaz MUC Poccun ot 10.07.2009 Ne 404 «OO0 yTBepxKIEeHUU
METOJMKH ONPENCICHUS PACUYCTHBIX BEIUYMH TIOKAPHOTO pHCKAa Ha
MPOU3BOJICTBEHHBIX 00bekTax» (¢ u3M., yTB. npukazoM MUC Poccun
ot 14.12.2010 Ne 649).

17. Ilpuxkaz MYC Poccun ot 30.06.2009 Ne 382 «O06 yTBepkIeHUU
METOJMKHU ONpENETCHUs PACUYCTHBIX BEIMYMH TOXKApHOTO pHUCKA B
3MIAaHUSX,  COOPYXEHUAX M  CTPOCHMSIX  Pa3IUYHBIX  KJIACcCOB
(GYHKIIMOHATBHOM MOYKapHON OMacHOCTH» (C U3M., yTB. pukazamu MUC
Poccun ot 12.12.2011 Ne 749, ot 02.12.2015 Ne 635).

6.5 Pecypchbl uHGpOPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHOM
CETU KMHTEPHET», HEOﬁXOI[I/IMbIe AJIA OCBOCHUSA NTUCIIUITIJIMHBI
www.elibrary.ru
www.rsl.ru
www.fireevacuation.ru
www.firesafetyblog.ru
WWWw.sitis.ru

O~ wwhE

6.6. IIporpaMmMHoe oOecriedeHHe 1 HHTEPHET-PeCcypChl

=

Kommnsrotepnas nporpamma APM «TectupoBanue».

2. Kommnsrorepnas nporpamma «KUC PTII» (kommbroTepHas UMUTAIMOHHAS
CUCTEMA Pa3BUTHUSA U TYIICHUS ITOXKAPOB).

3. Kommrerorepnas nporpamma « CUTUC: BJIOK nemoy.
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Hpunoxenne 1

IIpuMepsl TECTOBBIX 3aAAHUM /151 BXOJHOT0 KOHTPOJISA 3HAHUM

o JMCIUIIJINHE ((HpOFHO3I/Ip0BaHl/Ie OIMaCHBbIX (l)aKTOpOB mosxapa»
Bonpoc 1.
[Tpu yBenuueHUM yAeIbHOTO BBIICICHUS OKCHA YIIIepoia roprouero Mmarepuania
IIPOUCXOMMT ...
a) YBenuueHne CKOpOCTH MPUTOKA CBEKEr0 BO3/yXa B IOMEIICHHUE;
b) YBenuueHune KOHIICHTpALMK OKCHIA yIJIepo/ia B ra30Boi cpee;
C) YMeHbIlIeHHEe MaCChl Ta30BO# CPEeIbl B TOMEIIICHHH;
d) VBenuuenue KOHIIEHTPAIIMY ABYOKHCH YIIIEPOa B .I'a30BOM cpe/e

Bonpoc 2.

JlpeBecuHa SBISETCS ...

a) ... XKUJKOM roproyeil Harpy3Kou;

b) cpenu npuBeIEHHBIX OTBETOB HET HPABHUIBHOIO;
C) ... TBEP/OH TOpIOYEH HArPY3KOH;

d) ... BooO1Ie He SIBISIETCS TOPIOYE HArpy3KOil.

Bomnpoc 3.

Kakoii u3 nepeurcieHHbIX (PaKTOPOB HE SIBJIACTCS MEPBUYHBIM OMACHBIM (PAaKTOPOM Imosxapa’?
a) MOBBIIIICHHAS TEMITEPATYPA,;

b) mpim;

C) yaenbHasi CKOPOCTh BBITOPAHHS;

d) moHmKeHHasT KOHIIEHTPAIHs KHCIOPOa;

€) TOKCHUYHBIE TPOAYKTHI TOPEHHUS U TEPMHUUECKOTO PA3TIOKEHHUS.

Bomnpoc 4.

Ot kakux (haKTOPOB 3aBHCHT BBICOTA IIOCKOCTH PABHBIX JIABJIICHUH [P MTOXKAPE B
MOMEIICHUU?

a) OT mapaMeTpPOB COCTOSHHS Ta30BOM CPE/Ibl BHYTPH U CHAPY)KU IMOMEIICHUS,

b) TO7BKO OT MapaMeTpOB COCTOSIHUS OKPYXKAIOIICH CPeIbl;

C) TOJIBKO OT MapaMeTPOB COCTOSHHUS ra30BOM CPE/Ibl B TIOMEIIICHUH.

Bomnpoc S.

KonuyecTBO TEIIOTHI, BBIJCIUBIICHCS MPU MOJTHOM CTOPaHUH, 0€3 y4eTa TeTUIOTHI
KOHJIEHCALlUX BOJSTHOTO TIapa HAa3bIBAIOT:

a) BBICIIEH TEIIOTOM cropaHus;

b) Hu3IIEH TemI0TOM CropaHus;

C) HEIOJIHOM TEIJIOTOM cropaHus,

d) rerutoroii razupukanyu;

Bomnpoc 6.

OmnacHble (akToOpbI MOXkapa — 3TO (PaKTOPHI MOKapa, BO3AEHCTBUE KOTOPHIX MPUBOJUT K ...
a) ... TpaBMe, OTPaABJICHUIO WJIM THOEIIH YelloBeKa, a TaAK)Ke K MaTepuaIbHOMY yiiepoy;

b) ... TpaBMe, OTpaBJICHUIO WK THOCITH YEIOBEKA,;

C) ... MaTepUaJIbHOMY yIIEpOY;

d) ... omacHOCTH ISt SKOJIOTHH.
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Bompoc 7.
B ypaBHeHUH COCTOSHHUS UIealIbHOrO ra3a (ypaBHeHue Knaiinepona) Pm = Om - Rm - Tm

Pm —ITO...
a) cpeHeoObeMHasl IUIOTHOCTh ra30BO Cpe/ibl BHYTPH HOMELICHHS;
b) cpenneoObeMHOE aBiieHHE Ta30BOI CPEIbl BHYTPH MOMEILICHHUS;
C) pa3HOCTH JaBJICHUH BHYTPH U CHAPYKH TOMEIICHHS;
d) cpenHeoOBbEMHas TeMIIEpaTypa ra30BOil Cpeibl BHYTPU IIOMEIICHHSI.

Bomnpoc 8.
BelI1mie mI0cKOCTH paBHBIX JIaBICHUM MpoeM paboTaer

W Juigit

¥

—

a) Ha OTTOK HArpeThIX I'a30B U3 OMEICHHUS;

b) B cMelIaHHOM peKUME;

C) Ha IPUTOK XOJIOJTHOTO BO3/1yXa B OMEIIICHHE;

d) MosxeT paboTarh B JIIOOOM U3 BBIIIE MEPEUUCIICHHBIX PEKUMOB.

Bomnpoc 9.

Kaxkoii U3 nmepedynciieHHbIX (GaKkToOpOB HE SBJSETCS MEPBUYHBIM OMACHBIM (PaKTOPOM II0Kapa B
nomMerieHun’?

a) OHIKEHHE KOHIICHTPAIIMH KUCIIOPO/Ia;

b) moBkIIIICHHE TEMITEPATYPhI CPEIbI;

C) apIM;

d) mmams ¥ UCKPBHI;

€) onTHYEeCKas INIOTHOCTh JBIMA.

Bonpoc 10.

[Toxxap B mOMELIEHUH ABIISETCS:
a) 3aKpBITOM CUCTEMOM;

b) n3omMpoBaHHO# CHCTEMOI;
C) OTKPBITON CHCTEMOM;

d) cMelIaHHOM CHCTEMOIA.
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IIpunoxenue 2

Ilepeyenb pexkoMeHayeMbIX TeM pedepaToB

[IpumeHeHne  MaTeMaTUYeCKUX  MOJAENed  moXkapa i pacyera
VH/MBUIYaJIBHOTO TIOKAapHOI'O pHUCKa.

OO030p  KOMIBIOTEPHBIX  MPOTPAMM,  PEATU3YIOIIMX  MHTETPAIBbHYIO
MaTEeMaTHUYECKYI0 MOJIENb [10XkKapa B 3JaHUH.

O030p KOMIIBIOTEPHBIX IIPOTPaMM, PEATTU3YIOIINX 30HHYI0 MaTEMaTHUECKYIO
MOJIeJIb M0XKapa B 3JaHUH.

O030p KOMITBIOTEPHBIX IIPOTPaMM, peanu3yrommux IIOJIEBYIO
MaTEMaTUYECKYIO0 MOJENb M0XKapa B 3JaHUU.

CpaBHUTENBHBIM aHANU3 HHTETPaJbHBIX, 30HHBIX M JIUddepeHITnaTbHBIX
MOJIEJIeN moKapa.

OnpIT HMCHOJB30BAHMSI MAaTEMAaTUYECKHX MOJENEe B MpakTUKE aHalu3a
MIPOU3OIIEIINX MTOKAPOB.

Hcnonbs3oBaHWe MAaTeMaTHYECKUMX MOJENEe TOoXKapoB Uil pa3paboOTKu
IUTAHOB TIOKapOTYIIEHUS OOBEKTOB.

Hcrnons30BaHnEe MaTeMaTHYECKUX MOJEIIEH M0KApOB IIPU MPOEKTUPOBAHUN
CUCTEM IOKaPOTYLIEHUS, BEHTUISLMU U CUTHAJIA3ALUH.

IIpoBepOYHBIl aHAJIN3 KOMIIEHCUPYIOLIUX MEPOIPUATUN IPU OTCTYIUICHUN
OT HOpPM MOXapHOH 0€30MacHOCTU C MOMOIIBI0 MAaTEMaTHUYECKUX MOJeNen
II0’KAPOB.

10. Pa3zpaboTka OOBEMHO-TUIAHUPOBOYHBIX  PEIICHWH  MPOTHBOIIOXKAPHOU

3alIUThI C UCIIOJIb30BAHHUCM MAaTCEMAaTHYCCKUX MOI[@J'I@I\/'I IMOKapoOB.

CybaueBa Anna AnekcaHIpoBHa
TepentbeB JImutpuii UBanoBUY

I[TPOI'HO3NPOBAHUE OITACHBIX ®AKTOPOB ITOXAPA

Metoandeckue peKOMEH UK 110 CAMOCTOSATEIIBHOM paboTe
Cnemmuansaoctb 20.05.01 IToxxapHast 6e30macHOCTD
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