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BBEJAEHUE

MeToaudeckie peKOMEHJAMA IO OpraHu3aldd  CaMOCTOSTEIIbHOM
paboThl MpeaHa3HadeHbl mJi1 oOywarommxcs mo crnenuaibHocTH 40.05.03
CynebOHast dKCIepTH3a, COCTaBICHBI B COOTBETCTBHUM C TPEOOBAaHUSIMH
denepaabHOTO TOCYIAPCTBEHHOTO OOpa30BaTEIBHOTO CTaHAApPTa MO JAHHOM
CHEIUAIBbHOCTH W COTJIaCHO  pabodeil  mporpamMme  JUCITUTUIMHBI
«IIporaHo3upoBaHre OMaCHBIX (PaKTOPOB TIOKAPAY.

Hucrumaa «IIporHo3upoBanre omacHBIX (HAKTOPOB MOXKapay MO IENn
U MECTy B Y4eOHOM mpoIiecce, CoAep)aHuto, popMaM M MeToJaM OOyYCHHUS
uMeeT crenupuIecKkie OCOOCHHOCTH B CPaBHEHHWUW C MAaTEMAaTHYCCKUMU H
€CTECTBEHHOHAYYHBIMU AUCIUTITHHAMHA. OCOOEHHOCTBIO €€ U3yUeHUs SBISICTCS
dbopMHpoBaHUE CHUCTEMBbl 3HaHUW B oOsactu Oyaymield mnpodeccuoHaIbHOM
NESATEIbHOCTH, Pa3BUTUE TEXHUYECKOTO MBIIUICHHS, YMEHHUH peliarh
KOHKPETHBIE MPOU3BOJICTBEHHBIE U TEXHOJOTUYECKUE 3aJla4M, TUIIUYHBIC IS
COOTBETCTBYIOIIIEH npoeccCHoHaNbHON  JeATEIbHOCTH, CIIOCOOHOCTH
OpPUEHTHUPOBATHCS B COBPEMEHHOM HAYYHOM MPOCTPAHCTRE.

1. OBIIIME CBEJAEHWS O N3YYAEMOM JUCHUIIJIMHE
Iein ¥ 3a1a4u 0CBOCHUSA TUCHMIVIUHBI

Lenamu oceoenus yuebnoti oucyuniunvl «I[IporHO3MpOBaHKE OIACHBIX
(bakTOpOB MoOXKapa» ABIAIOTCS:

— (opmupoBaHre y 00y4aeMbIX TEOPETHUYECKUX 3HAHUA OCHOBHBIX
3aKOHOB, TMPUHLWIOB M METOJOB MAaTeMaTHUYECKOrO0  MOJEIUPOBAHUS
B3aMMOCBSI3aHHBIX TEPMOTa30JMHAMUYECKUX MPOLIECCOB, XapaKTEPU3YIOMINX B
LEJIOM IOXKap B MOMEUIEHUU (3AaHUH, COOPYKEHUH) KaK CI0KHOE (PU3HUECKOe
SIBJIICHUE;

— (popMHpoBaHNE HABBHIKOB aHaW3a MOXKApPHOU OMACHOCTH OOBEKTOB C
NIOMOIIBI0  MAaTEMaTUYECKUX  MOJENIEH  IOXapoB M  KOMIIBIOTEPHBIX
MMHTAIIMOHHBIX CUCTEM;

— (popMUpOBaHUE TOTOBHOCTH K CAMOPAa3BUTHUIO U CaMOOOpPa30BaHHUIO.

Jna  oocmudicenuss OaumHulx  yeneu  npedycMampueaemcsi peuieHue
CeOYIOUUX OCHOBHBIX 3A0aY.

— U3y4YEHHE CBOICTB ra3000pa3HOil cpeibl B MOMEIICHUU MPH MOXKape
KaK OTKPBITON TEPMOANHAMUYECKON CUCTEME;

— HW3y4YeHHE OCOOEHHOCTEHl H3MEHEHHUs COCTOSIHUS HTOW CUCTEMbI Ha
OTJIEJBHBIX ATanax pa3BUTHS MOKapa;

— M3yYEHHE TIOpAJIKAa MaTeMAaTUYEeCKOW TIOCTAHOBKM 3aJaud O
nporHo3upoBanur OPII ¢ noMONIBEI0 MATEMATUYECKUX MOJIENIEHN TTOXKAPOB;

— OCBOEHHE BO3MOYKHOCTEH KOMIBIOTEPHBIX HMUTAIMOHHBIX CHCTEM



Pa3BUTHUA U TYIICHUS IIOKAPOB B 3JaAHUAX;
— OBJIaJICHUC HABLBIKAMU MOACIIMPOBAHUSA JUHAMHUKH OITACHBIX CbaKTopOB
Imokapa € IOMOIbIO KOMIIBIOTCPHBIX UMHUTAINOHHBIX CHUCTCM.

JucrunmHa «IIporHo3upoBaHne onacHbIX (DAKTOPOB MOKAPa» OTHOCUTCS K
BapuatuBHOM yactu OIIOII no cnenmansHoctu 40.05.03 CyneOHas sKkcriepTr3a
(YpOBEHbB - CIICIIHATUTETA).

IIpepeKkBU3HUTHI Xumus, Pusnka, TepMoAMHAMUKA U TEILIONEPEIAYa,

KopekBu3uTsl Teopus ropeHus ¥ B3pbIBa

[ToctpexkBu3uTthl | ®U3UKO - XHUMUYECKAE OCHOBBI PAa3BUTUA M TYIIECHHUS
I10KapoB

3HaHMs, YMEHUS U KOMIIETEHIINH, CPOPMUPOBAHHBIEC HA paHEE U3YUECHHBIX
nucuumuinHax, yepe3 [IODIT oka3biBatOT BIMSHUE HA JUCHUILIAHBI, H3y4aeMbIX
Ha crapmmx Kypcax. [IpodeccuonanbHasi HampaBiICHHOCTh BCEX JAUCIMILIAH
IIPU TOJTOTOBKE CIIEUAIUCTA CYeOHOM SKCIIEPTU3BI MTO3BOJISIET UCTIOIB30BATh
COJIEp’)KaHHE KaXIOW M3 HUX B KayeCTBE METOJIOJIOTMYECKOTO CpEICTBa B
nanpHeime ydyebe u  npodecCHOHANIBHOU JEATEIbHOCTH, OCYIIECTBUTH
MEJarorMYecKyl0 HMHTETPAllMI0 B pPaMKax BCEX H3YyYAa€MbIX JIUCLMIUIMH JIs
peanu3aiuu 1eJ0CTHOU CUCTEMBI TPO(EeCCHOHAIBHOTO O0Y4YEeHUSs, pe3yIbTaTOM
KOoTopo  Oymer  mpodeCCHOHATIBHO  MOATOTOBJICHHBIM  KOMIIETCHTHBIN
CIEIUAIIUCT.

Takum o6pazom, aucuurimHa [IO®DII He xapakTepu3yeT onpeacIeHHYIO
HAyKy B 1EJIOM, a MHTerpupyeT Medbld psii MaTeMaTHYeCKUX U
€CTeCTBEHHOHAYYHBIX 3HAHMM U aAKTUBHO BiuseT Ha (GOPMUPOBAHUE
KOMIICTEHITUH CIICIIUAINCTa CyIeOHOM SKCIIEPTHU3HI.

TpeGoBanus Kk pe3yJibTaTaM OCBOEHHS U CHUILIUHBI

[Ipouiecc nzydenus auciuiuinabl «IIporuo3upoBanue onacHbIX (HaKkTOpOB
nmo)kapa»  HampaBieH Ha (OpMHUpPOBAHUE  CIEAYIOMHMX  KOMIETEHITUH,
npeaycmorpeHHblx PI'OC BO mo cnemumansHocti  40.05.01 CyneOnas
IKCIIEPTU3A:

1) npodeccuonanbunie (I1K):

- CHOCOOHOCTh  YCTaHaBIMBATh  OOCTOSITENbCTBA  MPOMCIIECTBUH,
cBsi3aHHBIX ¢ noxkapamu (ITK-3);

- CIIOCOOHOCTH BBISBIIATH 3aKOHOMEPHOCTH MPOIECCOB BO3HHUKHOBCHHS
TOPEHHsI M B3pHIBA, PACTIPOCTPAHEHUS W TPEKpAIICHHUs] TOPEHHUs Ha ToXKapax,
nuHaMuku noxapos (ITK-11);

- CITIOCOOHOCTDH POU3BOICTBA CYACOHOM MOKAPHO-TEXHUUECKON
AKCIIEPTHU3HI U UCCIEIOBAHUH TI0 YTOJIOBHBIM, TPAKIAHCKUM JIeJiaM U JiejiaM 00
aJIMUHUCTPATUBHBIX npaBoHapymienusx (ITKc-1).




B pesynbTaTe 0CBOCHUS TUCIUTIIIMHBI 00YUYaIOIIUNACS TOJDKEH:
3HATH BAXXHEHUIIME IMApaMeTphbl, ONPEACISAIONIME JUHAMUKY TIOXKapoOB B
MMOMEIIEHUSX U UX OCHOBHBIC B3AUMOCBSI3H;

- omacHble (akTopbl moXapa, 3HadueHms ux I[1J3; MeToguku OIECHKU
KPUTUYECKOU MPOAOJKUTEIBHOCTH NTOKAapa U BPEMEHU IBAKYallHH;

- BHUJIbI MaTeMaTHYECKUX MoOjeJiel moxapa, uX O0COOCHHOCTH U 00JlacTu
IIPUMEHEHUS, UCTOYHHUKH OTPEIIHOCTEN B pacueTax;
yMeTh:

- INPOBOJWTH AaHAJINW3 WU3MEHEHUS IapaMeTPOB IMPOLECCOB TOPEHUS U
napameTpoB MOKapOB B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

- TPOBOJUTH pacyeThl MO JUHAMHKE OIMACHBIX (HaKTOPOB MOXKapa
MPUMEHUTEIHHO K PEIICHUIO TPOQPIIAKTHICCKUX U TAKTHICCKUX 3a1a4;

BJIaJeTb METOJaMM pacyeTa JIWHAMUKH I1IapaMEeTpOB IokKapa ¢
MCMOJIb30BaHUEM U3BECTHBIX KOMITBIOTEPHBIX MPOTPAMM.

2. CTPYKTYPA JMCIHUIIJIMHBI

OOmast TpyJ0€MKOCTh JUCITUIUIMHBI COCTaBIISICT 2 3a4eTHBIC CAMHHIIBI,
uin 72 yaca, u3 KOTOpeiX 44,25 4 — KOHTakTHas padoTa OOyYaromIMXCs C
npenojasareneM, 27/,/5 4 — OTBOJUTCA Ha CaMOCTOATENbHYIO pabory. B
Tabyuile MPEACTaBICHO paclpeliejieHue TeM, a Takke (opma aTTecTalud JUis
Oo4HOU (pOpMBI 0OyUEHUS.

Pacnpenenenue TeM U pa3ienoB JUCHUATLIAHbI
«IIporuo3upoBanue onacHbIX (HAKTOPOB MOKAPA»

Ne i/m HauMeHoBaHMe pa3iesioB U TEM

Pa3znes 1. UaTerpanbHasi MaTeMaTu4ecKkasi MOAeJIb M0Kapa B
NOMeIleHUH

1 BBenenne. McxoaHble MOHATHS U OOIIME CBEAECHUS O METOAAX
ITPOTHO3UPOBAHUS OMACHBIX (haKTOPOB IMOXKapa B MOMEIICHUSIX

MOJCIIN ITOKapa B IOMCIICHUHA

2 OCHOBHBIE TIOHATHS W YPABHEHUS MHTErPAJIbHOM MAaTeMaTUYECKOU

AJIS1 3aMKHYTOTI'O OITMCAaHUA I102Kapa

3 [Ma3000MeH momemnieHuit U Termopuznueckre QyHKIMH, HEOOXOIUMbIS

Imoxapa B Ha4vajJbHOU CTaJuu Ioxkapa

4 MaremaTudeckasi MOCTaHOBKA 3a7a4yd O JUHAMHUKE OIMACHBIX (DAKTOPOB

HCIIOJIB30BAHUCM MHTCIPAJIBHOIO METOAA

5 [Iporno3upoBanue onacHbix (PaKTOPOB MOKapa MPHU TYUIEHUHU MOXKapa C

Paznen 2. 3ounas u qudpPpepeHnuaibHass MaTeMAaTHYECKHAE MOIEJIH
MoKapa B NoOMelleHUun




6 | OcHOBHBIE MOJOXKEHHS 30HHOTO MOJICTUPOBAHUS TOKAPOB

7 |OcHoOBHbIE TIOJIOKEHUS AU(PGHEepEeHIIUATBLHOTO METO/Ia MTPOTHO3UPOBAHUS
OMacHbBIX (JaKTOPOB MoOXKapa

HNTOroBuiii KOHTPOJIb — 3a4€T

Buibl 1 K0JIM4eCTBO ayITUTOPHBIX 3aHATUN U (HOPM KOHTPOJIS

Bubl aymuTOpHBIX 3aHATHH, ®opMBbI KOHTPOJIS,
KOJIMYECTBO KOJIMYECTBO
Cemectp
Jlexuun JIP Hpakriseckue 3auer TectupoBanue
B 3anstus +KCP p
4 8 9 1 2
3+1

Ilpumeuanue: JIP — naboparopnas padora.

B xone u3ydenus kypca HEOOXOAMMO OCBOUTH HE TOJBKO TECOPETUUECKUU
MaTepuai, HO W HAyuYWTbCsS PEIIaTh 3a/adyd Ha HAXOXKJIEHUE HEOOXOIUMOro
BPEMEHU HBaKyallud W3 I[IOMENIEHUS COIJIACHO METOAMKE OIpeAesICHUs
pPacUeTHBIX BEJIMYMH MOKAPHOTO PUCKA B 3AaHUSIX, COOPYKEHUSIX M CTPOCHUSIX
pa3IUYHBIX KJIACCOB (DYHKIMOHAJIBHOW IMOXKAPHOW OMACHOCTH, YTBEPKJIECHHON
npukazoM MYC Poccum ot 30.06.2009 Ne 382 no pacueTy IMHAMHKHA ONACHBIX
(dbakTOpoB MoOXapa Ha ypoBHE paboueil 30HBL. Kpome Toro, oOydarommmcs
IPEJICTOUT BBIIOJIHUTH TECTOBBIE 3aJjaHUsl, J1a00paTOpHble padOThl, CAATh 3a4eT
10 TUCLUIIIINHE.

KoHTpoJibHBIE TOUKH 110 U3YyYAeMOM JUCIHUILITIMHE

e Jlabopamopnuie padomot

JIP Ne 1. MccnenoBanne eCTECTBEHHOTO ra3000MeHa Mpu Mokape.

JIP Ne 2. HUccnegoBaHue AMHAMUKHA ONACHBIX (DAKTOPOB MOXKapa MpHU
00BEMHOM TYLIEHUU UHEPTHBIM Ta3oM.

JIP Ne 3. BausiHMEe MEXaHMYECKOM BEHTWISALIMM Ha OMacHbIE (DaKTOpbI
noxapa.

JIP Ne 4. IIpoexkTupoBaHre MPOTHUBOIIOKAPHOH 3aIIUThI 00BEKTA.

JIP Ne 5. BeiOop ONTUMaIbHOTO MPOEKTHOTO PEIICHUS] MPOTUBOMOXKAPHOM
3aIUThl 00BEKTA.

JIP No 6. BoeiGop u mpoekTHpoBaHHWE SKOHOMUYECKH IPPEKTHBHOTO
BapHaHTa MIPOTHUBOIOXKAPHOH 3alTUTHI 0OHEKTA.

JIP No 7. Jleranmzaumsi guHamukud O®II B pamMkax HMHTErpaibHOM
MaTeMaTUYECKOW MOJEIH IT0Kapa B IOMELIEHUN

JIP Ne 8. CHmxeHHE MOXAapHOM OMACHOCTH B CKJIAJCKOM ITOMCIICHHH



pa3IMYHBIMH METOJAMMU.
JIP Ne 9. UccnenoBanne nuHamuku O®II B 3qaHUU ¢ TTOMOIIBIO 30HHOM
MOJIEJIN TTOKapa.
* Tecmuposanus
Tect Ne 1. MHTerpanbHas MareMaTu4eckass MOJIEIb I10Kapa B IIOMEIICHUH.
Tect Ne 2. 30HHasg maTemMaTuyecKkas MOJEIb MOkKapa B TOMEUICHUH.
* Konmpons camocmoamenvHnoit padomst B HopMe KOIOKBUYMA IO pa3ieiy
«MHTerpaibHasi MaTeMaTU4YECKasi MOJENb MOKAapa B IOMEIICHUN.

3. OBIUE METOJUYECKHE PEKOMEH/IALIUH 1O
OPTAHU3AIIUUA CAMOCTOSITEJIBHOM PABOTHI

N3yuenne pucuumiuubl  «lIporHosupoBaHue omnacHeIX — (paKTOPOB
nokapa» 0Oa3upyercs Ha 3HAHUAX, IOJYYEHHBIX B XOJ€ OCBOCHHUS XHMHH,
(GU3UKY, TEPMOAMHAMUKH U Teruionepeaadu. M3noxkeHre oTAeIbHbIX BOIIPOCOB
KaK B y4eOHOH JuTepaType MO AUCLHMUIUIMHE, TAK U Ha JIEKIMOHHBIX 3aHSITHUIX
IIpPEeANojaraeT Xopoulee 3HaHue y4eOHOro marepuasia Mo 3TUM AUCHUIUITMHAM.
[ToaTOMy nepen HayaJloM M3y4YEHHUs JAHHOW JNUCLMIUIMHBI Ba)KHO BOCCTAHOBUTD
B IIaMSITH OCHOBHBIE MOHATUS, ONpeneIeHHs] U (HOPMYIIbI, OTHOCAIIUECS K 3TOM
oOnactu 3HaHUM. B ciiyuae HEMOHMMaHUS OTIENBHBIX BOIPOCOB, OCOOEHHO B
Hauane usydeHus [IO®II, crenyer He MpOCTO 3alOMHMHATH T€ WM HHBIE
MOJIOKEHUS, a pa3o0paTbcsi B HHUX, oOpallasch K y4yeOHUKaM IO O0a30BbIM
JuciMIuiiHaM. B ToM ciywae, korgja M 3TO HE NPUBOAUT K HYKHOMY
pe3ynbTaTy, He0OX0JUMO 0OpPATUTHCS 3a KOHCYJIbTAalMEN K MIPEToAaBaTEIsAM.

[lepen w3ydyeHueM Kypca HEOOXOAMMO O3HAKOMHUTbCA C  pabouei
OpOrpaMMON  TUCHUIUIMHBIL, Tpa@uKOM ee€ MPOXOXKIACHHUS, KOHTPOJILHBIMU
MEPOTIPHUATHUSIMH.

N3yueHre AUCUUIUTMHBI OCYILIECTBIISIETCS] HAa JIEKIMOHHBIX, MPAKTUYECKUX U
Ja00paTopHbIX 3aHATHAX. Ha JEeKIMOHHBIX 3aHSATHUSX M3J1araroTcsi OCHOBBI
3HAHMM MO JUCHUIUIMHE B 00001eHHON (opme. HeoxBaueHHblEe Ha JIEKIUAX
BOTIPOCHI, & TaKXK€ BOMPOCHI U TEMbI, UMEIOIINE YUCTO WH(GOPMATUBHBIN H
ONHKCATENbHBIN XapakTep, BBIICISIOTCS IJIS CaMOCTOSITEIBHOTO HW3YUYEHHS.
[TosTroMy mnpu MOATOTOBKE K MNPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSIM
HEOOXOJMMO CaMOCTOSITENIbHO IpopaboTaTh BONPOCHL, BBIHECEHHBIE Ha
CaMOCTOATENILHOE HW3YYE€HHE, MOCPEACTBOM palbOThl HaJ ydyeOHOH U yueOHO-
METOIUYECKOU JIATEPATYPOU, HNuTepuer-pecypcamu. YpoBeHb
c(OpMUPOBAHHOCTH 3HAHUHM O BOMPOCAM, BHIHECEHHBIM Ha CAMOCTOSITEIIbHOE
U3Y4YEHHUE, OCYILIECTBIACTCS Ha NPAKTUYECKOM 3aHATUH, TOCBSIICHHOM
KOHTPOJIIO CaMOCTOSATEJIbHOM paOOThl B BUJI€ TeCTUpoBaHUsA. CaMOCTOsITEeIbHAS
paboTta oOyvarouuxcs A0HKHA HOCUTh CUCTEMATUYECKUN XapaKTep.

PaznuuaroT nBa BUJA CaMOCTOSITENIBHOW padOThl — ayAMTOpHAas, MOJ
PYKOBOJCTBOM TNpenojaBaresisi, U BHeAaynAUTOpHas. TecHass B3aMMOCBSI3b 3THUX
BUJIOB palboT mpenycMmarpuBaeT auddepeHumranviio M 3PPEKTUBHOCTD



pE3YJbTATOB €€ BBINOJHEHUS U 3aBUCUT OT OPraHU3aLUH, COAEPIKAHUS, JTOTUKH
y4eOHOro Ipolecca (MEXIPEAMETHBIX CBSA3€H, IEPCIEKTUBHBIX 3HAHUH U JIp.).

AynutopHasi caMOCTOSITENIbHAsT pad0Ta MO JAUCLMIUIMHE BBINOIHIETCS Ha
y4€OHBIX 3aHATUAX MOJ HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOAABATENS H
0 €ro 3aJaHuIO.

BueaynuropHas camocTosiTenpHasi paboTa BBINOJHIETCS OOy4YarolUMCs
0 33JaHMI0 TpernojaBareisi, HO 0€3 €ro HEeNOCPEACTBEHHOIO Yy4yacTusl.
OCHOBHBIMH BHJaMHU CaMOCTOSITeNIbHOM paboThl 1o aucuuruimHe [TODIT 6e3
y4acTHs IPENOAABATENIECH SBIISIFOTCS:

* popMHUpOBaHUE U YCBOEHHE COJIEp)KaHUS KOHCIIEKTa JIEKIMM Ha Oaze
PEKOMEHIOBAaHHOM JIEKTOPOM yueOHOU JUTEPATYPHI, BKJIFOYAs]
uHbOpMaIlMOHHBIE 00pa3oBaTelbHbIE pECypCchl (AIEKTPOHHBIE YUEOHHKH,
ANIEKTPOHHBIE OMOJIMOTEKH, UHTEPHET CAUTHI U Jp.);

* IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM M J1a0OpaTOpHBIM paboTaM, UX
o opMIICHHE;

* IOJrOTOBKA K TECTUPOBAHUIO, 3a4ETY;

* BHIINIOJIHEHUE JOMAIHUX 3aJaHUM B BHJI€ PEIICHUS OTAEIbHBIX 3a/ad,
IIPOBEICHHS TUIIOBBIX PACYETOB, PACUETHO-KOMIIBIOTEPHBIX U UHANBUIYAJTbHBIX
paboT MO OTJENBHBIM pa3ziesaM COACPKaHUS AUCUUIUIMH U T.J.

OCHOBHBIMU BHJAaMH CaMOCTOSITENIbHOM paboThl  OOydaroluxcs C
Y4aCTHEM IIPEIOAABATENCH SABIISIFOTCS:

* TEKyIlIE KOHCYJIbTALINH;

* KOJUIOKBUYM Kak (opMa KOHTpOJII OCBOEHHUS TEOPETUUYECKOTO
COJIep KaHUs JUCLUILINH;

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

* IPYEM U 3aIlKTa JabopaTOpHBIX padboT (BO BpeMs MPOBEIEHUS J1/P).

Takum 00pa3oMm, MpU U3YYEHUH OTHCIBbHBIX TEM AUCIUIUIMHBI, B TOM
YuCcli€ M CaMOCTOSITENIbHO, PEKOMEHJYyeTCsl  THlaTeNbHas  MpopadoTka
COOTBETCTBYIOILIEM TEMBI IO PEKOMEHJIOBAHHOW JIMTEpAaType W WHTEPHET-
pecypcam.

Jns  noBbllueHuss  3(Q(PEKTUBHOCTH  3aMOMHUHAHHUS ~ HEOOXOJIUMO
CUCTEMAaTUYECKU KOHCIIEKTUPOBATh OCHOBHBIE ONpeAesieHuUs, POPMYJIbI, a TAKKE
BOCIPOM3BOANTH PUCYHKH; 3/1€Ch K€ HEOOXOJUMO OTMEYaTh HESICHbBIE BOMPOCHI,
4YTOOBI BBIICHUTh MX 3aT€M C MOMOUIBIO JONOJHUTENBbHON JUTEpaTyphl WIH Y
IIPENOoIaBaTeIs.

[Tocne u3ydeHus Teopuu MpenrnoiaraeTcst 00s3aTelbHOE pelIeHUe 3a1a4
U TECTOBBIX 3a/JaHUW, KOTOPHIE BBIINOJHIIOTCA KakK B paMKax ayJuTOPHBIX
3aHATHM, TaK U CAMOCTOSITEIBHO.

B npouecce nzydeHus: JUCHUIITMHBI IEIeCO00pa3HO BHINOJHUTH HAYYHO-
HCCJIEI0BATENBCKYIO paboTy WK pedepar.

Hayuno-uccnenoBarenbckas padora (HUP) sBnsercs BakHeumien
YacThl0 CHUCTEMbI MOJATOTOBKH BBICOKOKBAIM(UUIMPOBAHHBIX CHELUATUCTOB U
HampaBjieHa Ha (OPMUPOBAHUE HWHKEHEPHOTO TBOPUYECKOTO MBIIIJIEHUS U



CHOCOOHOCTEH K MPUHATHIO HECTAHJAPTHBIX YNPABICHUECKUX PELICHHUH,

Kpome HUP olydarommecs MOTYT BBITIOJHUTH pedepar Mo aKTyaabHOU
TeMe. Paznmnuaror nBa BHIa pedeparoB: NPOAYKTHBHBIE M PEIPOTYKTHUBHBIE.
PenponykTuBHbI pedepaT BOCIPOU3BOAUT COAEPKAHUE MEPBUYHOIO TEKCTA.
[IpOAYKTUBHBIA CONEPKUT TBOPUYECKOE MM KPUTUYECKOE OCMBICICHHE
pedepupyeMoro NCTOUHHKA.

HUP u pedepar umeror onpeneneHHYIO CTPYKTYpPY: BBEJIEHUE, OCHOBHAs
4yacTh M 3aKitoueHue. Bo BBeneHHH OOOCHOBBIBAETCS BBHIOOP U PACKPHIBACTCS
npoOsiemMaTuka BbIOpaHHOW TeMbl. B OCHOBHOW YacTh NPUBOAUTCS 0030p
JUTEPATypPHBIX HCTOYHUKOB IO JAHHOM TEME, apTryMEHTHUPYIOTCS OCHOBHBIE
TE3UCHI, OMUCHIBAIOTCS ATAlbl MPOBEICHUS IKCIIEpUMEHTa (MPU €ro HAJIWYUK),
0OCY>KIar0TCsl TIOJMy4YeHHBIE Pe3yIbTaThl. B 3aKit0ueHUN J1e7at0TCsl BBIBOBI O
npo0ieme, 3asBJIeHHOH B pedepare unu HUP.

Crpykrypa HUP u pedepara Takxke o00s3aTEIbHO COAEPXKAT CIHUCOK
UCIIOJIb30BAHHBIX JUIsl TOJATOTOBKH JIMTEPATYpHBIX U MPOYUX HCTOYHUKOB.
Takoll 3IeMEHT Kak MPUII0KEHUE UCIIONIb30BaTh HEO0A3aTeNIbHO. TeKCT JOHKEeH
OBITh JJAKOHUYHBIM, YETKUM, OTJIMYATHCA YOEIUTEIbHBIMU (DOPMYIUPOBKAMU U
OTCYTCTBHEM BTOPOCTENEHHBIX cBeaeHuid. OO0beMm paboTel — oT 15 mo 25
CTpPAHHII IIEYaTHOTO TEKCTA.

4. METOAUYECKHUE PEKOMEH/JIALIUHA ITO

CAMOCTOATEJBHOMY U3YUYEHUIO TEM KYPCA N
INOATOTOBKE K 3AHATUAM

PA3AEJI 1. UaTerpajbHasi MaTeMaTH4eCcKasi MOJIeJIb M0Kapa
B NOMeEIIeHNH
Tema 1. BBegenne. UcxoaHble MOHATHSA M 00IIHE CBEIEHUS 0 METOAaX
NMPOTrHO3UPOBAHUSA ONACHBIX (JAKTOPOB NMOKapa B NOMEIEHUAX

Cooepoicanue yuebHno2o mamepuana
[IpenamerT, 3amaun u coaepxanue kypca «IIpornozupoBanue onacHsIX GaKToOpoB
noxkapay. McxoHpie TOHATHS U 00IIHME CBEACHUS O METOAaX MPOTHO3UPOBAHUS
onacHbIX (pakTopoB noxapa (O®DII) B nmomemenusx. Ouznueckue BETUUUHBI,
xapakrepusytronmme O®II B KOJIMYECTBEHHOM OTHOUIEHWH; MPEHAEIBHO
nomnyctumble 3HaueHus: ODII.

MareMatrnyeckoe MOJEIMPOBaHNE, KaK HanOOoJee COBPEMEHHBIN HAayUHbIN
Meton nporHozupoBanuss O®@II. MerToasl MaTeMaTHYECKOTO MOJICIIMPOBAHUS,
UX 0COOCHHOCTHU U 00JACTH MPAKTUYECKOTO UCIIOJIb30BaAHUSI.

B pezynbmame usyuenus 0anHou memol 00yUaOuWuecs OOAHCHbL:

3HATh: TIEPBUYHBIC U BTOPUYHBIC OmacHbie (akTopsl moxkapa (ODII) B
cootBeTcTBUM ¢ P3-123 «TexHuyeckuii peraamMeHT 0 TPEOOBAHUSX MOXKAPHOU
Oe3omacHOoCTH», (U3MUECKHE BEIMYMHBI, Xxapakrepusytomue OO®Il B
KOJIMYECTBEHHOM OTHOIIEHUH, TMpeAeiabHO pAomyctumbie 3HaueHuss OOII,
METO/Ibl MaTeMaTuueckoro mojaenupoBanus auHamMukun O®Il, ux ocobeHHOCTH
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1 00JJaCTH NPAKTUYECKOT0 UCIOJIb30BAHMS;

yMeTh: BbIOMpATh MAaTE€MaTUUYECKYI0 MOJEJNb JJIs MPOTHO3UPOBAHUS
O®II B 3aBUCHUMOCTH OT OCTABJIECHHOM 3a7a4M MPOTHO3UPOBAHUS;

BJIaJIeTh: OCHOBHBIMHM TNOHSTHUSIMHM U METOJAaMU MPOTHO3UPOBAHMUS
O®II.

Buowt 3a0anuii ons ayoumoproti camocmosmenvHotl pabomol:

1. BeimosiHeHHE TECTOBBIX 3aJJaHUM (BXOIHOM KOHTPOJIb 3HAHUM, MPHUJI. 1).

Buowi 3a0anuii ons eneayoumophoii camocmosmenbHol pabomoi.

l. Yrtenue TekcTa y4yeOHOW JHMTEpaTyphbl, COCTABJICHHE OIOPHOTO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, padoTa CO CIPAaBOYHOW JIUTEpaTypoil,
ucrosib3oBanue MHTepHeT-pecypcoB, MOArOTOBKA pedepaToB U Ip.

2. Pabota ¢ KOHCHEKTOM JIeKIMH, 00pabOTKa TEKCTa, MOBTOpHAas
pabota HajJ y4eOHBIM MaTEpHUAJIOM U JIp.

Pexomenoyemas numepamypa:

ocHosHas: [1];

oononnumenvhas: [2-4, 6, 7];

HOpMamueHvle u npasosvie OoKymenmol: [11];

Humepnuem-pecypcul: [1-5].

Tema 2. OCHOBHBIC IOHATHS U YPABHEHHUS] MHTErPAJIbHOMN
MaTeMaTH4YeCKOH MO/ /M M0Kapa B IOMeLleHHH!
Cooeporcanue yuebnoco mamepuana
MHTerpanbHbIil METO ONKMCAHUSA COCTOSHUSA Ia30BOM Cpebl IIPU MOXKaApeE B

nomemieHny. CBoHCTBa Ta30BOM Cpelbl B IOMEIIEHHMM IIPH  IOXKape.
CpeaneoObeMHbIE TapaMeTpbl, KaK XapaKTepUCTUKA COCTOSHUS OTKPBITOU
TEPMOIMHAMHUYECKOU CHUCTEMBI. OnrTuueckue CBOMCTBA Cpelbl.
HuddepeHunanbuple ypaBHEHHUS MHTETPAIBHOM MAaTeMAaTHYECKOW MOJAENU
nmokapa B IOMEIIEHMM. MareMmarndeckas  MOCTAaHOBKA  3aJayd O
nporuo3upoBanun O®II, HauabHBIE YCIOBUA U YCIOBUSA OJHO3HAYHOCTH.

Bonpocwi, évinecennvle na camocmoamenvroe uzyyenue

[IpucyrcTBue MenpyallllinX TBEPABIX YAaCTHUIl B Ta3000pa3HOM cpele U Ux
BKJIaJl B MHTEIPaJbHbIC 3HAYEHUS BHYTPEHHEH (TEIUIOBOM) SHEPIUU M MAacCChl
Cpenbl, 3allOJHAIOMICH IOMEIICHUE IIpU MOo)Kape. BiusHMe 3TUX YacTull Ha
IIPOLIECCHI TEIUIOMACCONEPEHOCA U ONITUYECKUE CBOMCTBA CPE/IBI.

B pezynomame usyuenus 0anHou memol 00yyaouuecs 00AHCHbL:

3HATh: CBOMCTBAa TIa30BOM Cpelbl B IIOMEUICHUHA MpPU IOXKape;
CpeIHEOObEMHBIE MapaMeTpbl, XapaKTEPU3YIOIIHE COCTOSHHUE OTKPBITOU
TEPMOJIMHAMHYECKOW CUCTEMBI; MU PepeHInaNbHbIE YPAaBHEHUS UHTETPATIbHOM
MaTeMaTUYECKOW MOJeNH Tokapa (ypaBHEHHE MaTepUaIbHOI0 OajlaHca Cpebl
U €€ KOMIIOHEHTOB, YpaBHEHHE OajlaHCca KUCIOpPOAa, ONTHUYECKOro KOJIMYeCTBa
JbIMa, TOKCUYHBIX MTPOJIYKTOB TOPEHUS U DHEPTUN);

yMeTb: BBIBOJUTH OCHOBHBbIE (OpPMYNBl I  CPEIHEOOBEMHBIX
IapaMeTpPOB ra30BOU CPEIBIL;
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BJA/eTh: HaBblKaMu mporHo3upoBaHuss O®PII Ha ocHOBe NOJHON
cucTeMbl T PepeHIaTbHBIX YpaBHEHUN HHTETPATbHON MOJICTIH.

Buovwl 3a0anuii ons eneayoumopnou camocmosmensHou pabomi:

l. Urenume TekcTa y4eOHOW JHTEpaTyphl, COCTABJICHHE OIOPHOTO
KOHCIIEKTa, KOHCIIEKTHPOBAaHUE TEKCTa, paboTa CO CIPaBOYHON JIUTEPATypOH,
ucrosib3oBanue MHTepHeT-pecypcoB, MOAr0TOBKa pedepaToB U M.

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

Pexomenoyemas numepamypa:

ocHosHas: [1];

oononnumenvhas: [4, 5,7];

HopmamusHble u npagosvie 0okymenmst. [11-13].

Humepnuem-pecypcuol: [1-5].

Tema 3. I'a3000MeH moMeeHHMH M Teluiopu3nyeckne GyHKIUH,
Heo0XoAuMBblIe /Il 3AMKHYTOI'0 OIIUCAHUS MOKApPa

Cooepoicanue yuebHo20 mamepuana

['a3000MeH mOMeEIEeHUsI ¢ BHEUIHEW Cpeoi depe3 MpOoeMbl MpH MOKape.
Pacnipenenenne rujpoCcTaTUYECKUX JABICHUN 110 BEPTUKAIA BHYTPU U CHAPYKU
nomenieHus. [II0oCcKOCTh paBHBIX JaBIEHUH U PEKUMBI PaOOTHI MPOEMOB.
Pacnipenenenne nepenagos AaBICHUI O BBICOTE IOMEIIEHUs. Pacuer ckopocTu
JBHKEHUS YXOISAUIMX U MTOCTYIAOIINX I'a30B.

[Ipoueccsl HarpeBaHUs CTPOUTEIBHBIX KOHCTPYKUMHA IIpU  IOXKape.
TernnoBoi MOTOK B OIPAKICHMUS.

['oproune BemecTBa W MX XapaKTepUCTUKH. (OCOOEHHOCTH TOPEHUS
TBEPIBIX, )KUIKUX U ra3000pa3Hbix BeniecTB. CKOPOCTh BBITOPAHUSI TOPHOYMX
MarepuanoB. Pacder miomaau mokapa NpU Pa3IMYHbIX BUJAX MOXKAPHON
Harpy3kud. 3aBUCUMOCTh MOIIHOCTH TEIJIOBBIIETEHUS TMpPU MOXKape OT
KOHLIEHTpaIMU KUCIOPOAa B MOMEIEHHUU.

Bonpocui, gvinecennvie Ha camocmosamenbrHoe u3ydeHue

3aBUCHUMOCTh pEXHMMa Ta3000MEHa OT NeOMETPUYECKHX XapaKTEPUCTUK
npoeMa M CpelHEOOBEMHBIX IapaMEeTpOB COCTOSIHMSI Ta30BOMl cpeabl B
NOMEIIeHUH. BinsiHue BA3KOCTH ra30B HAa UX JABW)KEHHUE B IIPOEME.

B pezynemame uzyuenus oannou memvl 00yuaouuecs 00aICHbL:

3HATH: 3aKOHBl PACIPENCIICHHs JABJICHUM MO BEPTUKAIA BHYTPU U
CHapy’K{ MOMEILEHUs MpHU ToxKape; popMybl A pacueTa BHICOTHI TNIOCKOCTH
PaBHBIX JIABJIEHWM, MAacCOBBIX PACXOJIOB Ta3a uyepe3 MPSIMOYTOJIbHBIA TPOEM,
TEIJIOBOTO MOTOKA B OTPaKJEHHUS, YAEIbHOM CKOPOCTH BBITOPAHUS TOPIOYETO
MaTtepuana, Iioaal TOPeHUs; 0OCOOEHHOCTU TOPEHUS! TBEPABIX, ra3000pa3HbIX
U KUJIKUX BEIIEeCTB; pekuMbl ropeHust matepuanion (I1IPH, I[1PB);

yMeTb: ONpPENETsATh pEeXuUM paboTbl MpoeMa B 3aBUCUMOCTH OT
MOJIOKEHUS TJIOCKOCTH PaBHBIX JIABJICHUH; PEKUM MOXKapa B 3aBUCHUMOCTU OT
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KOJIMYECTBA MOCTYMAIOIIEro Yepe3 MPOeM BO3IyXa;

BJIa/IeTh. 3HAHUSMHU O CTEIICHU M XapaKTepe BIUSHUS CBOWCTB TOpIOYEH
Harpy3Ky Ha TUHAMHKY Pa3BUTHS MOKapa.

Buowi 3a0anuii 0ns eneayoumophotl camocmosamenbHol pabomsl.

l. Urenume TekcTa y4eOHOW JHTEpaTyphl, COCTABJICHHE OIOPHOTO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, paboTa CO CIPABOYHOW JIUTEpaTypoil,
ucrosib3oBanue MHTepHeT-pecypcoB, MOArOTOBKA pedepaToB U Ip.

2. Pabota ¢ KOHCHNEKTOM JIEKIIMU, 00paboTKa TEKCTa, IMOBTOpHAas
paboTa Haja ydyeOHBIM MaTepHajoM, OTBEThl Ha BOIPOCHI, BHIHECEHHBIC Ha
CaMOCTOATENLHOE U3YUYECHUE U JIP.

Pexomenoyemasn numepamypa: ocnosnas: [1];

oononnumenvuas: [4, 6, 7];

yuebno-memoouueckoe obecneuenue: [9].

HOpMamugHvle U npasogvie 0oxymenmol. [11].

Hnumepnuem-pecypcwi: [1-5].

Tema 4. MaTeMaTn4yecKas IOCTAHOBKA 3a1a4uM 0 JuHaMuke OPII
B HAYAJIBHOH CTAUM MOKApa

Cooeporcanue yuebnoco mamepuana

[ToHsiTHE O HaYaNBLHOM CTAJAMM TOKApa C MO3UIUHU 33/1a4u O 0€30MaCHOCTH
DBAKyallUW JIFOACH. YPaBHEHUs HHTEIPAJIbHOM MAaTEMaTUYECKOW MOJIEIU
HayaJbHOM CTaAuM TMOXKapa. AHAJIUTUYECKOE PEIICHUE 3aJa4yd O JUHAMUKE
O®II npu KpyroBOM M JUHEWHOM PACIPOCTPAHEHUU IUIAMEHU 110 TTOBEPXHOCTH
TBEPAOU TOPIOYEN HATPY3KHU, & TAKIKE [PU TOPEHUU KUJIKOCTEN.

Pacuer KpUTHUECKOW MPOJOKUTEIBHOCTH TMOXKapa W HEOOXOJIMMOIo
BPEMEHH 3BaKyallly JIFOAEH U3 TIOMEIICHHUS.

Bonpocul, svinecennvle na camocmoamenvHoe uzydenue

Bnusnue pasmepoB MNpoeMOB Ha JAUHAMHUKY ONACHBIX (HaKTOPOB
roxapa. Kpurepuii IIPOEMHOCTH. 3aBUCUMOCTD KPUTHYECKOU
MPOJOIKUATEIBHOCTH MOXKapa OT KPUTEPUS IPOEMHOCTH.

B pesynomame uzyuenus oannoti memol 00yuarouguecs 00IH#CHbL:

3HATh: cucteMmy auddepeHnanbHbIX YpaBHEHU UHTETPATbHON MOJCIN
no’kapa C y4eToM OCOOEHHOCTEH razooOMeHa B Ha4yaJbHOW CTaJWM IOXKapa;
OCHOBHBIE (POPMYINIBI [JIsi pacdyeTa KPUTUYECKOTO BpPEMEHH HACTYIUICHUS
npeaenbHo-10mycTUMbIX 3HaueHuit O®II, pacuera BpemeHU OJIOKHMPOBAHUS
nytedi s3Bakyaunu O®II u KpuTHYECKOW MNPOAOIKUTEIBLHOCTH TOXKAPa;
dbopmyny mna mepecuera cpenHeoObeMHbIX 3HaueHuin O®PIl Ha ypoBeHb
paboueil 30HBI;

yMeTh: MNpeoOpa3oBbIBaTh cUCTEMY AU(PGEepeHIMaTbHBIX YPaBHEHUN C
y4€TOM OCOOCHHOCTH Ta3000MeHa MOMEIIEHUs] B HAYaJlbHOW CTaJMM TOXKapa,
pacCUMTBHIBATL KPUTHYECKOE BpeMs 10 JOCTHAKEHHIO KaxabiM u3 OO®II
MpeaeabHO JIOMYCTUMOIO 3HAYEHUS;, BpeMsi OJIOKMPOBAHUS IyTeH HSBaKyalluu
O®@II 1 KpUTHYECKYIO MPOJOTKUTEIBHOCTh MOXapa MO JOCTHKEHUIO KaXKIbIM
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n3 O®II npenenbHO JOMYCTUMOIO 3HauyeHUs; jJokaiabHble 3HaueHuss ODII Ha
ypoBHE pabodeil 30HbI M OMPEACNATh JOCTHKEHHE MpeAesbHO-I0MyCTUMBIX
sHaueHuit O®II B momeneHny;

BJIaJleTh: HAaBBbIKAMHU OIPEICICHUS KPUTUUYECKOW MPOJIOIKUTEIHLHOCTH
noxkapa; (opMylaMH, CBS3BIBAIOIIMMH  KPUTHYECKHE CPEAHEOObEMHBIC
3HaueHus O®II ¢ npenenbHO AOMYCTUMBIMH 3HAYEHUSMH B 30HE MpeObIBaHUSA
JIOJIE, OCHOBHBIMM YpPAaBHEHHSIMHU, ONUCHIBAIONIMMHU JIMHAMUKY Pa3BUTHS
nokapa B HayaJbHOM CTaauU IOXapa, aAITOPUTMOM DPELIEHUS JAHHOW 3aJadd
MIPOTHO3UPOBAHUSL.

Buowl 3a0anuti ons eneayoumopnoul camocmosmenvHou pabomoi.

1. Yrtenue TekcTa y4yeOHOW JMTEpaTyphbl, COCTABJICHHE OMOPHOTO
KOHCIIEKTa, KOHCIIEKTHPOBAaHUE TEKCTa, paboTa CO CIPaBOYHON JIUTEPATypOH,
UCI0JIb30BaHue MHTEepHET-pecypcoB, MOATOTOBKA pedepaToB U Ip.

2. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, 00paboTKa TeKcTa, MOBTOpHAs padoTa
HaJl y4yeOHBIM MAaTEpUaJIOM, OTBETHl Ha BONPOCHI, BHIHECEHHBIC Ha
CaMOCTOATEILHOE U3YUYECHHE U .

Pexomenoyemas numepamypa:

ocHosHas: [1];

oonoanumenvhas: [4, 6, 7];

yuebHo-memoouueckoe obecneuenue: [9];

HoOpMamueHble U npasosvie OoKymenmsl: [11].

Humepuem-pecypcuol: [1-5].

Tema S. IIporaosupoBanue onacHbIX (GaKkTOPOB MOKAPA NPU TYLICHUU
MoKapa ¢ MCIOJIb30BAHNEM HHTEIPAJIBHOI0 METOAA

Cooepoicanue yuebHo2o mamepuana

Mopaudukanust 0a30BOil HMHTETpaJibHOW MAaTeMAaTHYECKOW MOJIENH IS
ydyeTra BIMAHUS OOBEMHOIO Ta30BOTO TyIIEHUA. BiusHUME KOHUEHTpaLUu
OTHETYIAIEro BEUIECTBA HAa CKOPOCTh BbIropaHud. Moaudukanus 0a3oBoM
MaTeMaTHYECKOW MOJEIH JJIsl yUeTa TYIIEHUs PACIIbUIEHHON BOJOM.

OcoOEHHOCTM  NPUMEHEHMs, BO3MOXHOCTH U TMEpPCIEKTUBHBIE
HAIIPaBJICHUS Pa3BUTH WHTEIPAIBHOM MAaTEeMaTUYECKOW MOJEIH IoKapa I
nporHo3upoBanusi  O®II.  TlporpammHoe  oOecredeHue, pean3yroliee
MHTETPaJIbHYI0 MATEMATUYECKYI0 MOJENb II0Kapa.

Bonpocwl, svinecennvle Ha camocmoamenbHoe uzyienue

Bnausnne KOHUEHTpaluMM OTHETYILIAEro BeleCTBA HA CKOPOCTh
BbIrOpanusi. Monudukanuss 0a30BOM MaTeMaTHYECKOW MOJENU IS ydeTa
TYLIEHUsT PAacUbUICHHOM BOJXOW. [lomonHuUTENbHas cUCTEMa YpPAaBHEHUU U
HayaJbHBIX YCJIOBHH JJsi OIKMCAaHUSA HCIAPEHMS Kallelb, OXJaXICHUS
KOHCTPYKIIMWA U CKOPOCTH BBITOPAHMS MaTepuaa.

B pe3ynomame uzyuenus oannot memol 00yuarouguecs 00IH#CHbL:

3HaTh: MOJIU(UUIHUPOBAHHYIO 0a30BYI0 MAaTeMAaTHYECKYI) MOJEIb,
YUUTHIBAIONIYIO BIUSHHE OOBEMHOIO Ta30BOTO TYUIEHUS, IOMOJIHUTEIbHBIE
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COOTHOIICHHMSI, YIUTHIBAIOIINE Ta3000MEH Yepe3 OTKPBITHIA MPOEM, MPOIECCHI
razuukanui W TOPEHUS TOKAPHOW HArpy3KH, MPOTPEB OTPAKIAOITUX
KOHCTPYKIIUH;

yMeTh: MOIU(UIHPOBATH OA30BYI0 MaTEMAaTUYECKYI0 MOJIEIb, YIUTHIBAS
BIUSHAEC OOBEMHOTO Ta30BOTO TYIICHUS; OOBACHITH TOPSAIOK M aJITOPUTM
YUCJIICHHOTO pelIeHUs] CUCTeMbl Au(depeHIInaIbHbIX YPaBHEHUN C MOMOIIBIO
KOMITbIOTEPHBIX MIPOTPaAMM,;

BJa/IeTh: HAaBbIKAMU OIEHKHU BIIMUSHHUS KOHUEHTPAIMM OTHETYIIAIIETO
BEI[ECTBA HAa CKOPOCTh BHITOPAHUS TOPIOYETO MaTepuara.

Buowt 3a0anuii ons ayoumopmoti camocmosmenvHotl pabomul:

1. Pemenue 3anau.

2. BeimosHeHUe 1abopaTopHBIX padoT.

3. BeInoHEHHE TECTOBBIX 3a/IaHUU.

Buowt 3a0anuii ons eneayoumopHoii camocmosamenbHol pabomoi.:

I. Yrenwe TekcTta Yy4yeOHOM JUTEpPATyphl, COCTABJIEHHWE OMOPHOIO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, padoTa CO CIPAaBOYHOW JIUTEPaATypoil,
UCITOJIb30BaHue VIHTEpHET-pecypcoB, MOATOTOBKA pedepaToB H TIp.

2. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, 00paboTKa TeKcTa, MOBTOpHAs padoTa
HaJl Yy4YeOHBIM MaTepHaioM, OTBETHl Ha BONPOCH, BBIHECEHHBIE Ha
CaMOCTOATEILHOE U3yUCHUE U JIP.

3. Pemrenue 3a/1a4 ¥ mOJATOTOBKA OTYETOB 110 JaOOPATOPHBIM pabOTaM.

Pexomenoyemasn numepamypa:

ocHosHas: [1];

oonoanumenvhnas: [6, 1];

yuebno-memoouueckoe obecneuenue. [8-10];

HopMamusHble u npasosvie Ookymenmot: [11-13].

Humepnuem-pecypcul: [1-5].

PA3JAEJI 2. 3onnas u quddepeHnuanbHas MaTeMaTHYIeCKHAE MOAETIN
MoKapa B NOMeIlleHUun

Tema 6. OcHOBHBIE IOJI0OKEHHUS 30HHOT0 MOACJIHPOBAHUSA M0KAPOB

Cooepoicanue yuebHo2o mamepuana

OCHOBHBIE TMOJIOXKEHUS 30HHOTO MOJEIUPOBaHUA TMoxapoB. O06nacTh
MPAKTUYECKOrO0 TNPUMEHEHUsI 30HHBIX Mojelied mnoxapoB. (OcoOeHHOCTH
pacrpeneneHus JOKalIbHbIX IapaMETPOB COCTOSIHUSA Ta30BOM CpeIpl BHYTpHU
MIOMEILIECHNUS] B HA4YaJbHOW CTaguM TOXKApa W MNpPH JIOKAIBHBIX IOYKapax.
Paznenienne mpocTtpaHcTBa BHYTPU NOXkKapa Ha 30HbL. MHTErpanbHbli METOX
ONMCAHNs U3MEHEHUS COCTOSIHUSA CPEbl B KAKIOM 30HE.

OnpeneneHrne NOTOKOB MAacChl M SHEPIMM M3 KOHBEKTUBHON KOJIOHKH B
MPUTNOTOJIOYHBIM  CIIOM HAa OCHOBE TEOPHUH CBOOOJHOW TypOyJIeHTHOM
KOHBEKTUBHON CTpyH. ['a3000MEH MPUMOTOJOYHOTO CJIOS C BHEIIHEH
aTMocdepoit yepe3 npoeMbl. PaboTa pacmmpenus: mpunoToI0YHON 30HbI.

15



[IpuMep KOMITBIOTEPHON MPOTPaMMbl Ha OCHOBE 30HHOW MOJIENH MOXKapa.
BosmoxxHocTs ucnonbszoBanus nporpamMmmbel CFAST st pacyera He0OX0IMMOTO
BPEMEHU 3BaKyalllH JIIOJEH U3 TOMELICHUS.

Bonpocul, evinecennvie na camocmosmenbroe uzydeHue

TermooO0MeH NPUNOTOJOYHOW 30HBI € oOrpaxiaeHusamMu. CKOpOCTh
NOCTYIUICHUS TOKCUYHBIX Ta30B M ONTHUYECKOTO KOJIMYECTBAa JbiMa B
MIPUIIOTOJIOYHBINA CIIOH.

B pe3ynomame uzyuenus oanHoti memol 00yuarOuguecs 00IH*CHbL:

3HATh: OCHOBHbIE (DOPMYJIBI 30HHOW MAaTeMaTHUYECKOW MOJENU IMoXkapa,
00J1aCTh €€ HCMOJb30BaHMS; OCOOEHHOCTH TIpollecca HW3MEHEHHUS COCTOSHUS
ra3oBOil cpe/bl Ha EPBOM ATArle pa3BUTHUS MOXKAPA;

yMeTb: OOBSCHUTHh MPUHLMII JI€JIEHUSI BHYTPEHHErO0 00beMa MOMEIICHHUS
Ha 30HbI; IPUMEHATh YPABHEHMSI MATEPUAIBLHOTO M SHEPreTUYECKOro OaaHca
JUTSL KaXK0W 30HBI TP MOJYYEHUH PACUETHBIX TU(PPEepeHIINaIbHBIX YPABHEHHUI;
BBIOMpPATh MAaTEMATUYECKYIO MOJENb IMoxkapa sl nporHosupoBanus O®PII B
3aBUCUMOCTH OT IIOCTABJICHHOM 33]1a4i IPOTHO3UPOBAHHS;

BJa/IeThb: HAaBbIKAMM MaTEMaTUYECKOM IMOCTAaHOBKM 3aJayd  [pHU
nporHo3upoBanun O®II Ha ocHOBe nudQepeHIanbHbBIX YPABHEHUN 30HHOU
MOJIEH T0Kapa; MpU ra3000MeHe MPUIIOTOIOYHOIO CJI0sl C BHEIIHEH cpeao U
MU3MEHSIOIEMCS CO BPEMEHEM 0YaroM Ioxapa.

Buowt 3a0anuii ons ayoumopmoti camocmosmenvHotl pabomul:

1. Beinosinenue nabopaTopHOi pabOTHI U MOATOTOBKA OTUETA O HEH.

2. BrinosiHEHHE TECTOBOTO 3aJaHU.

Buowi 3a0anuii ons eneayoumophoii camocmosmenbHol pabomoi.

I. Yrenwe TekcTta Yy4eOHOM JUTEpPaTyphl, COCTABJIEHHUE OMOPHOIO
KOHCIIEKTa, KOHCIIEKTUPOBAHUE TEKCTa, padoTa CO CIPAaBOYHOU JIUTEPaTypoOil,
UCIoyib30BaHue MHTepHET-pecypcoB, MOArOTOBKA pedepaToB U Ip.

2. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, 00paboTKa TeKcTa, MOBTOpHAs padoTa
HaJ| Y4YeOHbIM MaTepHaioOM, OTBETHl Ha BOIPOCHI, BBIHECEHHBIE Ha
CaMOCTOATEIbHOE U3yUYECHHE U JIp.

Pexomenoyemas numepamypa:

ocHogHas: [1];

oonoanumenvras: [4, 5];

yuebrno-memoouueckoe obecneuenue: [8-10];

HoOpmamueHvle u npasosvie 0okymenmot: [11-13]

Hnmeprnem-pecypcor: [1-5].

Tema 7. OcHoBbl TU(PPepeHIUATBLHOTO MeToAa NPOrHo3uposanusa ODII

Cooepoicanue yuebHno2o mamepuana
Cymnocts nuddepeHnunanpsHoro Metroja nporHo3upoBanus O®II, ero
MH()OPMATUBHOCTH M 001aCTh MPAKTUUECKOTO UCTIOIb30BAHMUS.
Ocob6ennoctu  nuddepeHIHaNTbHBIX  (MOJEBBIX) MOJACIECH  moXkapa.
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CrnoxHocTu nipu pa3paboTKe U peann3aliy MOJIEeBbIX MOIEIEH.

IIpumep KOMIIBIOTEPHOM MNPOrpamMMbl HAa OCHOBE II0JIEBOM MOJEIIH
noxkapa. Bo3moxHOCTh wucnosib3oBaHusi nporpammbel FDS i oneHku
WHIUBUYAJIBHOTO MOKAPHOTO PUCKA.

Bonpocui, gvinecennvie na camocmoamenbHoe u3y4eHue

basoBas cucrema auddepeHuMaTbHBIX  YpaBHEHHMM B YaCTHBIX
IPOU3BOJHBIX JUIsl ONMMCAaHUS TYpOYJIEHTHOTO HECTAl[MOHAPHOI'O JABMXKEHUS U
IIPOLIECCOB TEILIO- ¥ MACCONEPEHOCAa B MHOTOKOMIIOHEHTHOM T'a30BOM CMECH.

B pezynomame usyuenus oannou memol 00yyaouuecs 00AHCHbL:

3HATh: IPUHLUIBI ITIOCTPOCHUs IOBEPXHOCTEM W JIMHUM YPOBHS IS
[IapaMETPOB COCTOSIHUS Fa30BOM Cpebl BHYTPHU ITOMELIEHUS, COTJIACHO ITOJIEBOU
MaTE€MaTUYeCKOM MOJENM TM0Kapa, YPAaBHEHHE HEPa3pbIBHOCTH, KaK 3aKOH
COXpPaHEHMSI MacCChl JIBHXKYIIEHUCS cMecH ra3oB; ypaBHeHHe Haspe-Crokca kak
3aKOH COXPAaHEHUS UMITYJIbCa (BUXKEHUS) TA30BOM CMECH;

yMeTb:  BbIOMpaTh  MaTE€MaTHYECKyl0  MOJENb  moXxapa  JJid
nporHo3upoBanuss  O®II B 3aBUCMMOCTH  OT TOCTABJIEHHOM  3aJa4d
IIPOTHO3UPOBAHUS;

BJaJeTh: OCHOBaMHM AudPepeHIIMaIbHOr0 METOJa MPOTHO3UPOBAHUS
OMacHBIX (HaKTOPOB TMOXKapa; MpPeICTaBICHUSIMH 00 00JacTH MPAKTUYECKOTrO
UCIIONIb30BaHusl AU EepeHIIMaIbHOTO METOoJla TPOTHO3UPOBAHUS  OIMACHBIX
(bakTopoB moxapa.

Buowi 3a0anuii ons eneayoumophoii camocmosmenbHo pabomoi.

1. Yrenue TekcTa y4yeOHOW JHUTEpaTyphbl, COCTABJICHHE OIOPHOTO
KOHCIIEKTa, KOHCIIEKTHUPOBAaHUE TEKCTa, padoTa CO CIPAaBOYHOU JIUTEPaTypoOil,
UCIoyIb30BaHue VIHTEpHET-pecypcoB, MOATOTOBKA pedepaToB U IIp.

2. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, 00paboTKa TeKcTa, MOBTOpHAs padoTa
HaJl Y4YeOHBIM MaTepHWalioM, OTBETHl Ha BONPOCH, BBIHECEHHBIC HAa
CaMOCTOSATEIILHOE U3YUYCHHUE U JIP.

Pexomenoyemasn numepamypa:

ocHosHas: [1];

oonoanumenvhas: [4, 5, 8],

yuebrno-memoouueckoe obecneuenue: [8-10];

HopMamueHble u npagosvie 0okymenmoi: [11-13].

Hnmeprnem-pecypcor: [1-5].

5. METOANYECKHUE YKA3AHUA IO NOAI'OTOBKE K 3AYETY

HTOroBsiii KOHTPOJIb IO TUCLUILIMHE OCYLIECTBIISICTCS B BUAE 3adera. Ha
3a4eT OTBOJUTCS 4 ayJIUTOPHBIX Yaca. 3a4eT MPOXOAUT B (popMe TeCTUPOBAHUS
o BceMy Kypcy. TecTtupoBaHHe, MOXET OBbITh, KaK MHUCHbMEHHOE, TaK U C
UCIIOJIB30BAaHUEM TECTUPYIOIIUX KOMIBIOTEPHBIX MpPOrpamMMm (Hampumep,
nporpammbel APM «TectupoBanuey). Tect coaepkut He MeHee 30 BOMpoCOB
HECKOJIbKUX YPOBHEM cloxHOCTH. boiiee moapoOHO mpolieaypa MOAroTOBKU K
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3a4eTy PACKpbBIBAETCA B METOJWYECKHX PEKOMEHJALMIX M1 MOATOTOBKU K
3adery 1o nauciumuinae «I[IporHo3upoBanne onacHbIX (hakTopoB moxkapa» [13].

6. MEPEYEHBb BOITPOCOB JJISI CAMOCTOSATEJBHOM
MHOATOTOBKHU K 3AYETY

Pa3znes 1. UnTerpanbHasi MaTeMaTu4eckasi Moje/ib MoxKapa
B MMOMeIlleHUH
Tema 1. BBenenune. UcxoaHblie MOHATHSA M 001IME CBEICHHUS 0 METOIaX
NMPOTrHO3MPOBAHMS ONMACHBIX (PAKTOPOB MOKAPA B MOMEIIEHUAX

1. Omacuble  QakTopel mNOXapa ©  (PU3MYECKHEe  BEJIWYUHBI,  HX
xapakrepusytomue. [Ipenensno nomycrumelie 3HaueHuss ODII.

2. Marematnueckoe mozenupoBanne O®II. OcHoBHBIE TpeOOBaHUA,
NPENBABISIEMbIE K MOJEISIM.

3. MeToapl MaTeMaTu4ecKoro MOJSITHPOBaHUS AUHAMUKH pa3BUTHI ODII,
UX 0COOCHHOCTU U 00JACTH MPAKTUYECKOTO UCIIOJIb30BaHUS.

Tema 2. OcHOBHBIE IOHATHS U YPABHEHUS] MHTErPAJILHOI
MaTeMaTH4eCKOM MO/ MO0Kapa B MOMeIleHU !

4. CpoiicTBa ra3o000pa3HOM cpenbl B NMOMEIICHUH Npu noxkape. JlokaibHOe
paBHOBECHE W B3aWMOCBSI3b MEKIY JIOKATLHBIMH TEPMOJINHAMHYCCKUMHU
napaMeTpaMH COCTOSIHUS Ta30BOM CpeJIbl.

5. BnusiHMe M3MEHEHHMs cOCTaBa M TEMIIEPATYPbl Fa30BOM CPeJibl IPU MOXKape
Ha €€ Ta30BYI0 MOCTOSHHYIO, TTOKa3aTelb auadaThl U TEIIIOEMKOCTb.

6. MHTerpaibHbIi METO ONMMMCAHUS COCTOSHUS Ta30BOM Cpebl MPHU MOXKape B
MOMEIIECHUH.

7. CpenneoObeMHass IIOTHOCTh Ta30BOM cCpeabl W CpeaHEOObEeMHBIC
napIaibHbIC TIIOTHOCTH €€ KOMIIOHEHTOB.

8. CpenHeoObeMHass BHYTPEHHSS DSHEPTHS W CPEIHEOOBEMHOE JaBJICHUE
ra3oBOM CpeJbl B IOMENICHUH.

9. CpenHemaccoBas U cpeAHEOOBEMHAS TEMITepaTypa CPeIbl B TOMEIIICHHH.

10. MeToauka omnpeaeneHusl CpeIHe0ObEMHOTO NaBICHUS, CPEAHEMACCOBOM
U CpeaHEOOBbEMHON  TeMmrmeparyp B  IOMEIIEHMHM Ha  OCHOBE
WHCTPYMEHTAJILHBIX U3MEPCHHM.

11. MaTerpansHOe ypaBHEHHUE COCTOSIHHSI Ta30BOM CPEIbI B TTIOMEIIICHHH.

12. JIeimooOpa3oBaHue W TapaMmeTphbl JbIMa, OOpa30BaHHBIC TBEPIBIMH
yacturamu. Koarymisamus u cefuMeHTaIus YacTHIL IbIMa.

13. OnTuyeckoe KOMUYECTBO JbIMAa U CPEAHEOOBEMHAsT ONTHYECKAS
MJIOTHOCTh JibiMa. CBSI3b MEXKIY ONTHYECKOW TUIOTHOCTBIO JbIMa H
JATHHOCTHIO BUTUMOCTH.

14. DxcrniepruMeHTaIbHbIE METOABI U3MEPEHHUSI ONITHYECKOM MJIOTHOCTH JIbIMA.

15. nTerpanpHblii METO TEPMOAMHAMUYECKOTO aHAIM3a TI0Kapa.
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16. Cpena B mMOMENIEHMH KaK OTKpBITas TEPMOIAMHAMHYECKAs CHCTEMA.
B3anmonencTBue 3TOW CHCTEMBI C BHEIIHEM CpPEIOM W HHTETPAJIbHBIC
XapaKTEPUCTUKHU ITOTO B3aUMOAECHCTBUS.

17. KBazupaBHOBECHBII IIpo1IECC VU3MEHEHHUS COCTOSIHUSA
TEPMOJIMHAMHYECKOW cHUCcTeMbl Tpu moxape. OcoOeHHOCTH IMpolecca
WU3MEHEHUS COCTOSHUS JTOM CUCTEMBI Ha OTAEJBHBIX 3Tallax pPa3BUTHUSA
nokapa.

18. BeiBoa nuddepeHninanbHbpIX ypaBHEHUH UHTETPaJbHON MaTeMaTHYECKON
MOJIEIH T0Kapa, ONMUCHIBAIOIINX JUHAMMKY OINACHBIX (PAKTOPOB MOXKapa.
HayvanbHble yCIIOBHS U YCIIOBHS OJJHO3HAYHOCTH.

19. Knaccuduxkanust UHTErpaibHbIX MATEMAaTHYECKUX MOJIETIEH MoXKapa.

20. Marematuyeckasi MOCTaHOBKA 3a/Jayd O TPOTHO3UPOBAHUHU OIACHBIX
(akTOpoB MOXKapa Ha OCHOBE MOJHOW cHUCTEMBbI Au(depeHInaIbHbIX
YPaBHEHUW HWHTETPAIBHON MOAEIM mMoxapa. MeToabl YUCICHHOTO
pELICHUS 3TOW 3aJ]a4u.

Tema 3. I'a3000MeH noMemennid 1 Teropuzndeckne QyHKIumM,
Heo0XoaMMBbIe VISl 3AMKHYTOI0 ONIUCAHUS M0KAPa

21. ITpuumHBI, 00yCIaBIMBAIOIINE IBKEHUE Ta3a U Ta3000MEH MTOMEIICHUI
C BHEIIIHEH CpeJIoi Yepe3 MPOeMbl Ha TToKape.

22. PacnipenienieHne TUAPOCTATHUECKUX JABJICHUM MO BEPTHKAIA BHYTPH U
CHApy’KU MTOMEIIECHUSI.

23. II1OCKOCTh pPaBHBIX JaBICHUN W 3aBHUCHUMOCTh €€ PACIOJOXKEHHS OT
CpEeIHEOOBEMHBIX 3HAUEHUH JIaBJICHUS M IUIOTHOCTH Ta30BOM Cpenbl B
OMEIEHUH.

24. Bo3MOXHBIE PEKHMBI Ta3000MeHAa TOMEIICHUS Yepe3  KPYIJble
BEPTUKAJIbHBIE U TOPU3OHTAJILHBIE MTPOEMbl. BimsiHME BSI3KOCTH ra3oB Ha
uX JBIKeHHe B mpoeme. KoadduuneHt conpoTuBieHrs poema.

25. BausiHue BeTpa Ha ra3000MEH MOMEIICHHS C OKpYIKaroIeil atMmochepoii.
Pacnipenenenne TuApOCTaTUYECKUX MABJICHHWN IO BEPTUKAIU CHAPYXKU
3[IaHUS] HA HABETPEHHOMN M MOJBETPEHHON €r0 CTOPOHAX.

26. TemmooTnaua  TOPU3OHTANBHBIX  CTEP)KHEBBIX  KOHCTPYKIUH U
BEPTHKAIBHBIX MOBEPXHOCTEH OTPAKICHHUN MOMEIICHUS MPH Pa3iIndHbIX
CTaIusIX MoXapa. TerioBoe B3auMOJIEMCTBAE NEPEKPHITUN C BOCXOISIIIMM
MIOTOKOM Ta30B OT OYara ropeHusl.

27. Ilporieccyl HarpeBaHUs CTPOUTEIBHBIX KOHCTPYKIHUHA TIpU TIOXKape u
MaTeMaTU4yecKasl TMOCTaHOBKAa 3aJaull O HArpeBaHUM CTPOUTEIHHBIX
KOHCTPYKILIMH IIPU MOXKAPE.

28. O0mme cBeneHUss O Tpolieccax TropeHus. [oprodyme BemecTBa M HUX
xapakTepucTukd. OCOOCHHOCTH  TOpPEHHUS  TBEPABIX, IKUIKUX U
ra3000pa3HbIX BEIIECTB.

29. [1nams u ero XxapakTepUCTHUKHU.

30. CxopocTh TEIIOBBIIAEIECHHS B TIaMeHHOM 30He. KoaduimeHT noaHoTh
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TOPEHHS.

31. l'oprouass Harpy3ka B TIOMEIICHHH M €€ XapaKTepucTWku. JImHeiHas
CKOPOCTb  pacClIpOCTpPaHEHUs IUIAMEHH IO IIOBEPXHOCTH TOpPHOYEH
Harpy3ku. Pacder mmomaau moskapa Ipu pasiIMYHBIX BUIAX ITOKAPHOM
Harpy3ku. Y JeJIbHasi MaccoBasi CKOPOCTh BBITOPAHMS TBEPIBIX U KUIKHUX
TOPIOYMX MaTEPHUAIOB.

32. TeroBasi MOIITHOCTh OYara noskapa B oMmenieHuu. Biausiaue razooomMeHa
Ha IMPOIECC TOPEHUS] MATEPUAJIOB B IOMEILICHUH.

33. PexxuMbl 1OKapoB B TIOMEIICHHMM B 3aBUCHMOCTH OT KOJIMYECTBA
MOCTYIapIIero 4epe3 mnpoeMm Bosayxa. Ckopocth mOTpeOiIeHUs
KHCIIOpOJa, OOpa30BaHMsI  TOKCHUYHBIX  MPOJYKTOB  TOPEHUS U
JIBIMOBBIICIICHUS.

Tema 4. MaTeMaTH4YecKas NMOCTAHOBKA 3aa4u 0 fuHamuke OPII
B HAYAJIbHOH CTAUM MOKApa

34. [lonsTie © HaYaJbHOW CTAaguu TIOKapa ¢ TO3WIMH  33Ja4d O
0€30MacHOCTH 3BAKYALINH JIFOJICH.

35. OcoOeHHOCTh Ta3000MEHa TOMEIICHUSI C OKpy’Karoleh arMmocdepoil B
HaYaJIbHOW CTaJNH MOXkKapa.

36.Cuctema nuddepeHnnanbHbIX YpaBHEHU HHTErPaIbHOM MOJIENN MOXKapa
C YYETOM 3TON 0COOEHHOCTH ra3000MeHa.

37. lunamuka omacHbIX (HaKTOPOB IMOXkKapa MpPU KPYroBOM U JIMHEHHOM
pacrpoCTpaHEHUH TIAMEHH IO MOBEPXHOCTU TBEPJION TOprOYei Harpy3Ku
Y TIPU TOPEHUH JKHUJIKOCTEN.

38. B3auMoCBsI3p MKy KPUTHUYCCKUMU CPEIHCOOBEMHBIMH 3HAYCHHSIMHU
OITacHBIX (PaKTOPOB MOXKapa C MPEACTHHO JOMYCTUMBIMU WX 3HAYCHUSIMU B
30H€ MPeObIBAHUS JTHOJICH.

39. BiiusiHre pa3MepoB MpOEeMOB Ha TWHAMHKY OIMACHBIX (DAKTOPOB IMOKapa.
Kpurepnii npoéMHOCTH. 3aBUCUMOCTh KPUTUYECKOU MPOJOJIKUTEIBHOCTH
no’kapa OT KPUTEPHS MTPOSMHOCTH.

40. TTomoOue 1 MoJeTUPOBAaHNE B HAYAJIBHOM CTAaIMH MOXKapa.

Tema S. IIporao3upoBanue onacHbIX (GaKkTOPOB MOKAPA NPU TYLICHUU
M0Kapa ¢ UCMO0JIb30BAHUEM HHTEIPAJIBLHOI0 METOAa

41. Monudukanuss 6a30BO MaTeMaTH4YECKOW MOJEIM JUIsl yueTa BIIMSHHS
00BEMHOI'0 Ta30BOr0 TyIIEHUS. BiusHue KOHIEHTpAlMU OTHETYIIAIIETo
BEILECTBA Ha CKOPOCTh BBITOPAHHSI.

42. Monudukanuss 6a30BOH MaTeMaTUYECKOM MOJENM JJIsi y4eTa TYIICHHS
pacIbUICHHON BOJOM.

43. OcoOeHHOCTH MPUMEHEHHSI HHTETPaIbHOW MOJIENH JIJIsl TPOTHO3UPOBAHUS
O®II. Hepouersl B CyLIIECTBYIOIIUX HOPMATHBHBIX JOKYMEHTaX.
B03MOXHOCTH pa3BUTHUS U IEPCIIEKTUBHbBIE HAITPABJICHUS UCCIIEI0BAHUN.
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Paznea 2. 3ounas u qudPepeHnnaIbHas MaTeMaTHYECKHe

MOACJIN IOKapa B IOMCIICHUH
Tema 6. OCHOBHBIE 110J10KE€HHMS 30HHOI'0 MOAECTUPOBAHUA IIOKApPOB

44. OcHOBHBIC TIOJIOKEHHUS 30HHOTO MOJETUpOBaHUS moxkapoB. OOmacTh
MPAKTUYECKOTO MPUMEHEHUS 30HHBIX MOJIEIIeH MMOKapOB.

45. OcoOEHHOCTH pachpe/iefieHus] JIOKAJIbHBIX [apaMEeTPOB  COCTOSIHUS
ra3oBOil cpelbl BHYTPU MOMEIICHUS B HAYaJIbHOM CTaauu IMoKapa U MpH
JIOKaJIBHBIX TIOXKApax.

46. Pa3nenenuie mpocTpaHCTBA BHYTPH IOXKapa HA 30HBI. Y CIIOBHBIE TPAHUIIBI
MEXIy 30HaMU U CPEAHEOOBEMHBIE MTAPAMETPHI B 3TUX 30HAX.

47.B3anMoJIelicTBHE MEXy 30HAMU U U3MEHEHUE UX Pa3MEpOB C TEUECHHEM
BpeMeHU. VHTerpajibHbIii METO/ ONHMCAHMS U3MEHEHHS] COCTOSIHUSI CPE/IbI
B KaXKJIOM cpelie.

48. OnpeneneHre MOTOKOB MacChl M SHEPTUU M3 KOHBEKTUBHOW KOJOHKH B
MPUTIOTOJIOYHBIM CJIOW Ha OCHOBE TEOPUHM CBOOOJIHON TypOyIeHTHOM
KOHBEKTHUBHOM CTPYH.

49. Monudukanus Teopurd CBOOOIHONW KOHBEKTHBHOW CTPYH OT TOUEYHOTO
VCTOYHHKA JIJI 04aroB TOPEHUSI KOHEYHBIX Pa3MEPOB.

50. TemmooOMeH NPUIIOTOIOYHOM 30HBI € orpaxaeHusMu. CpeaHee 3HaUCHUE
Ko3(puIMeHTa  TEIUIONOTEPhb,  XapaKTEPU3YIOIIEr0  TEII000MEH
IIPUIIOTOJIOYHOM 30HBI C OTPaKICHUSAMH.

51. CkopocTh MOCTYIUIEHUS! TOKCUYHBIX Ia30B U ONTUYECKOTO KOJMYECTBA
JIbIMA B IIPUIIOTOJIOYHBIN CIIOM.

52. 'a3000MeH MPUIIOTOJIOYHOTO CJIOS C BHEMIHEW armocdepoit depes
npoembl. PaboTa pacimpeHus puioToI04YHON 30HBI.

53. luddepentmanpapie ypaBHEHUSI MaTepHaIbHOTO OamaHca ra30Boil Cpe/bl
U €€ KOMIIOHEHTOB, OajlaHCca ONTHUYECKOrO0 KOJWYECTBA JAbIMAa U DHEPrUU
JUIsL TIPUIIOTOJIOYHOM 30HBI NMPU OTCYTCTBMM Tra3000MeHa C BHEUIHEH
aTMochepoi.

54. MareMatuyeckasi MOCTAaHOBKA 3aJayd O JUHAMUKE ONACHBIX (PaKTOPOB
N0’Kapa B MPHUIIOTOJIOYHOW 30HE MPU NOCTOSHHBIX 3HAYEHHSX Pa3MEPOB U
TEIJIOBOM MOLTHOCTH O4ara ropeHusl.

55. Kommnbrorepnas nporpamma CFAST, oCHOBHBIE TIOHSTHS M TOJIOKEHUS.
CoOoTBETCTBHE POCCUMCKUM HOPMATUBHBIM TPEOOBAHUSIM.

56. BosmoxkHocTes  ucrnonb3oBanus nporpammbl  CFAST st oueHku
WHIUBUTyaJIbHOTO TTOKapHOTO PUCKA.

Tema 7. OcHoBbl 1 depenunanibHOro Meroaa nporuosuposanus ODII

57. CymHocth auddepeHInaIbHOr0 MeTOoJa MPOrHO3UPOBAHUSI OMACHBIX
dbakTopoB ToOXapa, ero WH()OPMATUBHOCTHL M OOJACTh MPAKTUYECKOTO
WCITOJIH30BAHUS
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58. bazoBass  cuctema  OU(PQPEpEHLMATBHBIX  ypaBHEHHMM B YaCTHBIX
NPOU3BOIHBIX JUIsl OMMCAaHUS TypOYJIEHTHOCTH HECTALIMOHAPHOTO JABHKEHUS
U TPOLIECCOB TEIUIO- M MAacCCOIEPEHOCa B MHOTOKOMIIOHEHTHOM TIa30BOU
CMECH C YYETOM XUMHUYECKUX PEaKIfii 1 00pa30BaHUs AHIMOBOTO a3PO30JIs.

59. MopaenupoBaHue IIPOLIECCOB TOPEHHS. Knaccuduxanus
g depeHIMATBHBIX MOJENEH MoXKapa.

60. Mognens FDS, ocHOBHBIE TOHATHS U COJIEpIKaHHE.

7. CHUCOK PEKOMEHJIYEMOM JIUTEPATYPBI

7.1 OcHoBHas JUTEpaTypa
1. Tepentse, /. W. IlporHozupoBaHue OMNAacHBIX (PAKTOPOB TMOXKapa
[Texct] : yueb. mocobue / JI.1. Tepeutnen, A.A. CybaueBa, C.B. CyOaues,
H.A. TperbsixoBa, H.M. bapoun. — EkarepunOypr: ®I'BOY BO
VYpansckuit uactutyt I'TIC MYUC Poccumn, 2017. — 99 c.

7.2 JlonoJIHUTEe/IbHASA JIUTEPATypa

2. Bapuaru, 1O. l'openne. @usznyeckue U XUMUYECKHE ACHEKTBHI,
MOJICJIMPOBAHUE, SKCIEPUMEHTHI, 00pa30BaHUE 3arpsi3HSAIONINX BEIIECTB
[Texct] : yue6. nznanue / FO. Bapuarn, Y. Maac, P JIu66x. — Ilep. ¢ anri.
— M.: ®usmariut, 2003. — 352 c.

3. Mpait3aeiin, [[. Beenenne B qunamuky moxapos [Tekct] / J1. Hpait3aeitn. —
Ilep. ¢ anrn. — M.: Crponnsaat, 1990. — 424 c.

4. Kommapos, [O. A. IlporHo3upoBaHue omacHbIX (PaKTOpPOB MOXKapa B
nomemenun [Tekcr] : yueb6. mocobue / HO.A. Kommapos. — M.:
Axanemus I'TIC MB/J] Poccun, 2000. — 118 c.

5. Kommapos, 0. A., [Ipoueccsl HapacTaHUsl ONAcHBIX (PAKTOPOB MoXkKapa B
MIPOU3BOJICTBEHHBIX MOMEILEHUSIX u pacuer KPUTHYECKOMN
MPOJIOKUTEILHOCTH TMoXKapa [Tekcr] : yuebnoe wm3manume / HO.A.
Kommapos, B.B. Py6muos. — M.: MUIIb MBJI Poccuu, 1999. — 89 c.

6. Mapkos, B. ®., Mackaesa JI.H., [lazuukoBa C.H. ®usnko-xumuyeckue
OCHOBBI Pa3BUTHSI M TYIIECHUS MOKapoB [ TeKcT] : ydeOHHK TSl KypCaHTOB,
CTYJIEHTOB M cllymiareneit oopa3zoBareiabHbix yupexaenuit MUC Poccun /
B. ® Mapkos, JI. H. MackaeBa, C.H. IlaznukoBa; pea. B. @. Mapkos. —
Exarepun0Oypr: YpU I'TIC MUC Poccun, 2013. — 305 c.

7. MonenupoBanue mnoxapoB U B3pbiBoB [Tekct| / Iloxg oOm. pen. H. H.
bpynumackoro u A. f. Koponpuenko. — M.: U3n. «Iloxnaykay», 2000. —
482 c.

7.3 YueOHO-MeTOIMYECKOE 00eceueHue
8. Tepentnes, /1. . [IporuosupoBanue onacHbix (hakTopoB moxapa: [Tekcr]:
METOIMYCCKUE PEKOMCHJIAIMK 110 BBHITIOJHEHHUIO J1A0OpaTOpHBIX pabdoT. /
J. U. TepentseB, A. A. CybaueBa — ExarepunOypr: ®I'bOY BO
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VYpansckuii uacTUTYT ['TIC MUC Poccun, 2017. —43 c.

9. Tepentnes, [I. U. IIporHosmpoBanue omacHbIX ¢akTopoB moxkapa. Kypc
nexumii [Tekct] : yueb.-meron. mocobme / JI. U. Tepentwsen, A. A.
CybaueBa, H. A. TperbsxoBa, H. M. bapbun. — EkarepunOypr:
VYpanbckuit uactutyT ['TIC MUC Poccun, 2012. — 182 c.

10. Tepentnes, /. 1. [IporHo3upoBanue onacHbIX ¢hakTOpoB moxapa [TekcT]
: coopauk 3amad. CreumanpHOocTh 20.05.01 ITlokapnast 0€30MacHOCTb.
Hamnpasnenue noarorosku 20.03.01. CrneunansHocTh 40.05.03 CynebHas
skcneptu3za / coct. TepentoeB [1. U., CybGaueBa A. A., TpethbsikoBa H. A. —
ExarepunOypr: Ypansckuit uactutryt I'TIC MUYC Poccun, 2019. — 63 c.

7.4 HopMaTuBHbIE IPABOBbIE AKTHI U HOPMATHBHbIE IOKYMEHTHI:

11. ®enepanbubiii 3akoH oT 22 utong 2008 roga Nel23-d3 «TexHuueckuii
peryiaMeHT o TpeOOBaHMIX MOKAPHON OE30MTaCHOCTI.

12. ITpuxaz MYC Poccun ot 10.07.2009 Ne 404 «O6 yTBep:KIeHUN METOAUKHU
ONpENENICHUs]  PACUECTHBIX  BEJIMYMH  [OXKApHOTO  pUCKa  Ha
IIPOU3BOJICTBEHHBIX 00BEKTax» (¢ m3M., yTB. nmpukazom MYC Poccun
ot 14.12.2010 Ne 649).

13. TIIpuka3z MUYC Poccun ot 30.06.2009 Ne 382 «O0 yTBEep>KJICHUH METOIUKH
ONpENIENICHUs] PACUETHBIX BEJIMYMH T[OXKAPHOIO pPHUCKA B 3JaHUSX,
COOPY)KEHUSX U CTPOCHHSIX pa3IMYHBIX KJIACCOB (PYHKIIMOHAIBHOU
nokapHo omacHoctu» (¢ u3M., yTB. mnpukazamu MUC Poccum ot
12.12.2011 Ne 749, ot 02.12.2015 Ne 635).

7.5 Pecypcbl nHGOPMAIMOHHO-TEJTEKOMMYHUKAITMOHHOMI
CceTH «I/IHTepHeT», HCOﬁXO)Il/IMbIe AJIA OCBOCHUSA TUCIIMITJIMHDBI
1.wwwe.elibrary.ru
2.www.rsl.ru
3.www.fireevacuation.ru
4 www.firesafetyblog.ru
5.www.sitis.ru

7.6. IlporpammMHoOe ob0ecnieuenmne

=

Kommnsrotepnas nporpamma APM «TectupoBanue».

2. Kommnsrorepnas mporpamma «KUC PTII» (kommbroTepHas UMUTAIIMOHHAS
CUCTEMA Pa3BUTHS U TYLICHHUSI TIOKAPOB).

3. Kommnsiorepnas nporpamma « CUTUC: BJIOK gemoy.
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IIpunoxenue 1

IIpuMepbl TECTOBBIX 3aAaHUM 1JI51 BXOJHOT0 KOHTPOJIA 3HAHUH

no qucuuminHe «IIporuo3upoBanue onacHbIX GaKTOPOB MOKAPA»
Bomnpoc 1.
[Ipu yBenuueHuu yAeIbHOTO BBIJCICHHS OKCUA YIJIepoaa rOprovero MmaTepuaia
MPOUCXOIMNT ...
a) YBenuueHne CKOpOCTH MPUTOKA CBEIKEr0 BO3/yXa B [IOMELICHHUE;
b) VBenuueHune KOHIICHTpAIIMKA OKCHJIA YIJIepoia B Ta30BO cpejie;
C) YMeHblIeHUE MacChl Fa30BOM CpeJibl B IOMEIICHUH,
d) YBenuveHne KOHIEHTPALMH JBYOKHCH YIJIepo/a B .ra30BOM cpejie

Bomnpoc 3.

Kakoii u3 nepeurcieHHbIX (JaKTOPOB HE SIBJIACTCS IEPBUYHBIM OMACHBIM (DAKTOPOM Imosxapa’?
) MOBBIIIICHHAS TEMIIEPaTypa;

b) apim;

C) yaenbHasi CKOPOCTh BBITOPAHHS;

d) noHmKkeHHas! KOHIIEHTPAIIHs KHCIOPOa;

€) TOKCHYHBIE MPOYKThI TOPSHUS U TEPMHUECKOTO PA3IIOKEHHS.

Bomnpoc 4.

Ot kakux (aKTOPOB 3aBUCUT BBICOTA IJIOCKOCTH PABHBIX JABJICHUN MIPH MOKAPE B
nomMerieHun’?

a) OT IapaMeTPOB COCTOSTHUS ra30BOM Cpe/Ibl BHYTPH M CHAPYKU IMOMEIICHNS,

b) TOJBKO OT MapaMeTpPOB COCTOSIHUS OKPYIKAIOIIEH CPEIbl;

C) TOJBKO OT MapaMeTPOB COCTOSIHUSI Ta30BOM CPeIbl B IOMEIICHUH.

Bompoc S.

KonunuecTBo TEmIoThI, BELACTUBIIEHCS TPU MOJTHOM CTOpPaHUHU, 0€3 ydeTa TeIIOThI
KOHJICHCAllUH BOJSTHOTO I1apa HAa3bIBAIOT:

a) BBICIIIEH TEIIOTOM cropaHus,

b) Hu3IEH TemIoTOM CropaHus;

C) HETIOJIHOM TeTIOTOM cropaHus,

d) Teroroii razudukanuu;

Bomnpoc 6.

OmnacHble (akTOpbI MOXkapa — 3TO (PaKTOPHI MOKaApa, BO3AECHCTBUE KOTOPHIX MPUBOJIUT K ...
a) ... TpaBMe, OTPABJICHUIO WJIM THOEIH YelIOBEeKa, a TAK)KE K MaTepHaIbHOMY yIiepoy;

b) ... TpaBMe, OTpaBICHUIO HITH THOEITH YETOBEKA,;

C) ... MaTepHAIILHOMY yIIEepOy;

d) ... omacHOCTH ISt SKOJIOTHH.

Bomnpoc 7.
B ypaBHeHMHU coCcTOsIHUS HealbHOTO Ta3a (ypaBHenue Knainepona) Pm = 2m - Rm - Tm
pm — 3TO...

a) cpeaHeoObeMHast MIIOTHOCTh Ta30BON Cpeibl BHYTPU OMEIIEHUS,
b) cpenneoObeMHOE NaBlieHHE ra30BOH CPEIbl BHYTPH MOMEIICHHUS;

C) pa3HOCTbH JaBJICHUI BHYTPH U CHApy>KU MOMEILEHHS,

d) cpenHeoOBeMHAs TEMITEpPATypa ra30BOM CPEIbl BHYTPH TTOMEIIECHUS.
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Bomnpoc 8.
BelI111e MI0CcKOCTH paBHBIX JIaBICHUM MpoeM padboTaer

A |

L P[]

W

—

d) Ha OTTOK HarpeThIX ra30B U3 MOMEIICHHUS,

b) B cMelIaHHOM peKUME;

C) Ha IPUTOK XOJIOJHOTO BO3/lyXa B IIOMELICHHUE;

d) MosxeT paboTaTh B JIIOOOM U3 BBIIIE MIEPEUUCIICHHBIX PEKUMOB.

Bomnpoc 9.

Kakoii u3 nepeurciieHHbIX (PaKTOPOB HE SIBJIACTCS IEPBUYHBIM OMACHBIM (DAKTOPOM IOKapa B
nomMerieHun’?

a) MOHMKCHHUE KOHIICHTPAI[MH KHCIOPO/a;

b) moBkIIICHHE TEMITEPATYPhI CPEIbI;

C) IbIM;

d) mmamst ¥ UCKPBHI;

€) onTuYecKas IIOTHOCTh JbIMA.

Bonpoc 10.

[Toxxap B MOMELIEHUH SABIISETCS:
a) 3aKpBITOM CUCTEMOM;

b) uzomupoBaHHO# CHCTEMOT;
C) OTKPBITOM CUCTEMO;

d) cMmelaHHOM CUCTEMOIA.
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Hpuiaoxenue 2

Ilepeyenb pexoMeHayeMbIX TeM pedepaToB

[Ipumenenne  MaTeMaTUYeCKMX  MOJENEH  moxapa JAis  pacyera
VHMBHUIYaJIBHOTO TIOKAPHOTO PHUCKA.

O030p KOMIBIOTEPHBIX  MPOTPaMM,  PEANU3YIOINIMX  HHTErPAIbHYIO
MaTEMaTHUUYECKYI0 MOJIENb [10XkKapa B 3JaHUH.

O030p KOMIIBIOTEPHBIX IIPOrPaMM, PEATTU3YIOLINX 30HHYI0 MaTEMaTHUECKYIO
MOJIeJIb M0XKapa B 3JaHUH.

O0630p KOMIIBIOTEPHBIX IpOrpamMm, pean3yronux HOJIEBYIO
MaTEMaTUYECKYI0 MOJIENb [10XkKapa B 3JaHUH.

CpaBHUTENBHBIM aHANU3 WHTErPajbHBIX, 30HHBIX M JUddepeHInalIbHbIX
MOJICJIEN MOXKapa.

OnBIT UCHONB30BAaHUS MAaTEMaTHYECKHX MOJIEJe B TMPaKTHKE aHaln3a
MIPOU3OMIEIIINX TTOKAPOB.

Hcnonp30BaHne MaTeMaTHUECKUX MOJENel TMOXKapoB M pa3pabOTKH
TUTAHOB TIOKapOTYIIECHUS OOHEKTOB.

Hcnonp30BaHne MaTeMaTHYECKUX MOJENEH TOXKapOB MPH MPOCKTUPOBAHHUH
CHCTEM IMOXKapOTYIICHUS, BEHTWISIIINYA U CUTHATTN3AINH.

[IpoBepouHBIil aHATU3 KOMIIEHCUPYIOLIUX MEPONPUATUN MPU OTCTYIJICHUU
OT HOpPM MOXapHOH 0€30MacHOCTU C MOMOIIBI0 MAaTEMaTHUYECKUX MOJeNen
HOKapoB.

CybaueBa Ainna AnekcaHIpoBHa
TepentoeB Imutpuit IBanoBuy

INPOI'HO3NPOBAHUE OITACHBIX ®AKTOPOB ITOKAPA

MeToanueckne peKOMEHIAIUH 110 OPTaHU3aIUA CAMOCTOSITEIIBHON PabOThI
Cnemmansuoctb 40.05.03 CynebOnas akcnepTusa
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