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CHHACATEJIbHASI AKAJTEMUS I'OCYJAPCTBEHHOM MPOTUBOMOKAPHOM
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Jlanmma C.C. Meroauveckue peKOMEHAAMKM IO U3YyYEHUIO Yy4eOHOM
mucuutuinHbl «IIporno3upoBanue omacHbIX (AKTOPOB MOKapay sl 00y4aronIuxcs Mo
HanpasieHuto noarotoBkun  20.03.01 «TexHocdepHass 0e30mMacHOCTb», MNPOGUITH
«IToxapnas 6e3onacHoctb». — MBanoBo: UTICA I'TIC MYC Poccun, 2021. — 30 c.

Meronuyueckue PpEKOMEHJIAlMU COJIEP/KAT KPaTKOE H3JIOKEHHE JUCHUIUIMHBI
«IIporHo3upoBanue OmMacHbBIX (PAKTOPOB IMOXKapa» B COOTBETCTBUU C TPEOOBAHUSIMU
roCyapCTBEHHOr'0 CTaHAapTa U pabouux mporpamMm Kypca «IIporao3upoBaHue omacHbBIX
(bakTOpoB MOXapa», PEKOMEHJAIMU MO IUIAHUPOBAHUIO W OpraHU3allid BPEMEHH,
HEOOXOJMMOTr0 Ha WM3y4YeHWE AUCIUIUIMHBI, PEKOMEHIAIINN 0 M3YyYCHHIO OTIEITHHBIX
TEM Kypca; PEKOMEHJAlMU 10 HUCIOJIb30BAaHUIO MATEPUAIOB y4e€OHO-METOJUYECKOTO
KOMILJIEKCA; PEKOMEHJIalliU M0 padoTe C JTUTEPATYPOil; peKOMEHIALUH 110 TOJATOTOBKE
K KypcOBO paboTe; peKOMEHJALMH T10 MOArOTOBKE K 3a4€Ty; pa3bsCHEHUS IO MOBOIY
paboThI C TECTOBOM cUCTEMOM Kypca.

© UIICA I'TIC MYC Poccun, 2021
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BBEJAEHHE

«IIpornosupoBanue  omacHeIX (aKTOpPOB  IOKapa»  SBISICTCA  BaKHOU
JTVCHUIUIMHOM MPHU MOJATOTOBKE 00YUYarOIIUXCS.

JlaHHasi TUCHUIUIMHA SBISETCS MPHUKIATHON W M3y4daeT NMPHUHIUIBI U METOIBI
MaTeMaTHYECKOr0  MOJICIUPOBAHUS  B3aMMOCBS3aHHBIX  TEPMOTra30IMHAMUYECKHUX
MPOIIECCOB, XapPAKTEPU3YIOIINX B I1€JI0M MOXKAp B MOMEIICHUH (3aHUSIX, COOPYKESHUSIX ),
KaK CJIOXKHOE (pH3WYecKoe SBIICHHWE, MPU KOTOPOM HAapSIAy C BBIICICHHUEM TETUIOBOM
DPHEPTrUM W3MEHSETCS CO BPEMEHEM TeMIlepaTypa Ta30BOM Cpeasl W COJACpKAHUE
KHCIIOpOJia B MOMEIICHUH, 00pa3yroTCs TOKCHYHBIC Ta3bl, B PE3yJbTaTe 3aJIBIMIICHUS
MEHSIOTCSI ONITUYECKHE CBOMCTBA Ta30BOU CPEIbI, IPOUCXOINUT Ta3000MEH MTOMEIICHUS
Cc BHemHed atMocdepoid (MIM CO CMEXKHBIMU TMOMEIICHUSIMH) Yepe3 MPOEeMbl U
IIPOTPEBAIOTCS CTPOUTEILHBIE KOHCTPYKITHH.

3a1aun JUCHUIUIMHBI — TEOPETHYECKH W TJABHOE MIPAKTHUYECKH IOATOTOBUTH
OyIyIIMX CIEeHHAIUCTOB K IPOBEJACHHUIO HAYYHO OOOCHOBAHHOI'O ITPOTHO3MPOBAHUS
JTUHAMHUKHA OIACHBIX (haKTOPOB IMOXKapa B IOMEIICHHSIX (31aHUAX, COOPYKCHHUAX), a
TaKKe K MPOBEICHHUIO HCCICAOBAHUN pPEAJbHO IPOU3OIISAIINX I0XKAPOB IPU HX
IKCTICPTH3E.

[Iporpamma  mpeaycMaTpuBaeT  yCHWICHHE  IPAKTHUUYECKOM  MOJATOTOBKH
CIymiaTeNer 3a CYeT MIMPOKOrO0 TPUMEHCHHS BBIYHCIUTEILHON TEXHHUKH TPHU
BBITIOJTHEHUH J1a00paTOPHBIX padoT.

DO} eKTUBHOCTh OCBOCHMSI AWCIIUIUIMHBI B 3HAYUTEIHHOW MEpE 3aBHCHUT OT
comepxkaHusi JTa0OpPaTOPHOTO TMpaKTHKyMa KaK WHCTPyMEHTa YIiayOJeHus U
3aKPETUICHUS TTOTYYEHHBIX TEOPETHUSCKUX 3SHAHHM.

UYwnclieHHbIE WCCIICIOBAHUS TPOBOJATCS C TOMOIIBIO YUEOHBIX MPHKIATHBIX
nporpamMm «Intmodel», «RiskManager», «Fenix+ 3», «FireGuide», «Curma IIb 5»,
npeHa3HAYCHHBIX JJI pacdyeTa JMHAMUKH oXKapa B TOMEIICHHUH.

[enb u3yuenus nucuuiuivHbl «lIporHo3upoBanue onacHbIX (PaKTOPOB IMOXKapay
COCTOMT B (OpPMHpPOBAaHMM HAy4YHBIX 3HAaHMW O MPUHLMIIAX W  METoJax
MaTEeMaTHYECKOI 0 ONHCaHUs (MonenupoBaHus) B3aMMOCBSI3aHHbBIX
TEPMOTa30IMHAMUYECKIX TMPOILIECCOB, XapaKTEpHU3YIOIIMX B IIEJIOM TIOXKap B
NOMEIICHUH (3aHUH, COOPY>KEHUH) KaK CIOKHOE (PU3HUECKOE SBICHHE, ITPU KOTOPOM
HapsIy C BBIJCICHUEM TEIUIOBOM JHEpPruM (BCICACTBHE TOPEHUS) H3MEHSETCS CO
BpEMEHEM TeMIlepaTypa Tra30BOM Cpelbl M COJAEp)KaHUE KHCIOpOJa B IOMEIICHUH,
0o0pa3yroTcsi TOKCHYHBIE Ta3bl, B pE3yJbTaTe 3aJbIMJICHHUS MEHSIOTCA ONTHYECKHUE
CBOMCTBa ra30BOM Cpejibl, IPOUCXOIUT ra3000MEH MOMEIIEHHUS ¢ BHEIIHEW atMochepoit
(MM CO CMEXXHBIMH TIOMEIIECHUSIMHU) Yepe3 MPOEMbI U MPOTPEBAIOTCS CTPOUTEIHHBIC
KOHCTPYKIIUU.

3amagyamMyl TUCIUIUIMHBI SBISIOTCA TEOpPETHUYECKas M MpaKkTUYecKas MOATOTOBKa
OyIylIUX CHEIUATNCTOB (0aKalaBpOB):

*K MPOBEACHUIO HAYYHO OOOCHOBAHHOI'O MPOTHO3UPOBAHUS JUHAMHKHU OIACHBIX

¢dakTopoB noxkapa (ODII) B moMenieHUsX (3AaHUSIX, COOPYKEHUSX).
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*K IMPOBEACHUIO MWCCIENOBAHUN DPEAIbHO MPOU3OLICAIINX II0KAapOB IPHU HX

JKCIEPTU3E,

*pa3pabOTKHM TPOEKTOB TEXHUYECKUX YCIOBUHM, TEXHUYECKHX 3aJaHHii,

CTaHJapTOB U HOPMATUBHBIX JOKYMEHTOB.

Hucuunnuna «lIporHo3upoBaHue ONacHbIX (AKTOPOB IMOXKapa» SBISETCS
OCHOBHOM Il M3y4Y€HUs Takux NpoQWIMPYIOIIMX AUCUMIUIMH, Kak «3JaHus,
COOpPYKEHHMsI M HUX YCTOMUMBOCTH mpu mnoxape», «lloxkapnas O6e3omacHOCTh B
cTtpoutenscTBe», «llokapHass ~ 0G€30MACHOCTH  TEXHOJIOTUYECKHUX  MPOIIECCOBY,
«IIponsBoacTBEHHAs U MTOKApHAs aBTOMAaTUKA», «llokapHas TakTUKa» U Ip.

W3ydeHne MUCHUIUIMHBI 0a3upyeTcsl Ha 3HAHUSX, MMOJYYCHHBIX YYAIIUMUCS TIPH
W3YYECHUM JUCHUIUIUH: «BpIciiasg MatemMaTuka u uHhopmaTukay, «Duznkay, « XumMus»,
«Tennorexuukay, «I 'napasnuka», « Teopus ropenus u B3pbiBay, « PU3UKO-XUMHUECKUE
OCHOBBI PA3BUTHS U IIPEKPALLECHUS TOPEHUS.

JlaGopaTopHbIil NPAKTHKYM KaK OJUH U3 METOA0B 00y4eHHs

JlabopaTopHas paboTa OTHOCUTCS K HeUMUMAYUOHHBIM AKTUBHBIM METOJIaM.

JlaGoparopHasi paboTa MMEET LENbI0 MPAKTUYECKOE OCBOCHUE U 3aKPEIUICHHE
TEOPETUYECKUX 3HAHUW CIyHaTesIMU U KypcaHTaMH  HayYHO-TEOPETUYECKHUX
MOJIOKCHUH JAUCITUIUIMHBI, OBJIQJCHHE WMH METOJUKOW TPOBEICHUS YHCICHHBIX
IKCIIEPUMEHTAJIBHBIX ~ HCCICNOBAaHMH W  aHaiW3a TMOJYYCHHBIX  PE3yJIbTaTOB,
PUOOPETECHUE HABBIKOB PaOOTHI CO CIEIHATBHBIMU MPUKIATHBIMA KOMIBIOTEPHBIMHU
IporpaMMaMu.

[Ipu maGopaTopHBIX paboTax Ha MEPBBIA TUIAH BBICTYNMAET CAMOCTOSITEIbHAsS
JeSITeNbHOCTh ~ 0O0y4daemblx. OmgHako 9Ta  JACSITENBbHOCTh  HAMpaBIsACTCA U
KOHTpoJiupyercs mnpemnogaBateneM. [lpermogaBaTens — omnpejenser 1elib, IJIaH
nabopaTopHOil  pabOThl, TOTOBUT KOMIIBIOTEPHI, pa3padaThiBa€T HEOOXOIUMYIO
METOJUYECKYIO0 TOKYMEHTALHIO.

Jlabopamophwiti npakmukym — CYHIECTBEHHBIN 3JIEMEHT y4yeOHOro mpoliecca B
HNuctutyTe, B XOJ€ KOTOPOTO KYypCAaHThl M CiylaTeldn (aKTUYECKU BIIEPBbHIC
CTAJIKUBAIOTCS C CaMOCTOATEIbHON MPAKTUYECKON MACSITENbHOCThI0 B KOHKPETHOM
obnactu. JlabopaTopHble 3aHATHs, KaK W JAPYTH€ BUABI NPAKTHUYECKUX 3aHATHUH,
SBIITFOTCS. KaK OBl CPEIHWM 3BEHOM MEXIy YIIyOJIGHHOH TEOpEeTHYeCKOW paboTon
oOyJaromuxcs Ha JISKIUSIX U MPUMEHEHHEM 3HAHUI Ha MpaKTUKe. DTH 3aHATUS yAa4HO
COYETAIOT JIEMEHTHI TEOPETHUECKOTO UCCICAOBAHNS U TPAKTHUECKON paOOTHI.

Bemonnsis mabopaTopHble pabOThl, KYpCaHThl U CIYIIATETH JyYIlle yCBAaHUBAIOT
IpOrpaMMHBIM MaTepHal, TaK KaK MHOTHE pacdyeTbl u (QOpMyJbl, Ka3aBIIHECS
OTBIICYCHHBIMHU, CTAHOBSTCS BIIOJIHE KOHKPETHBIMHU, MPOUCXOTUT COMPUKOCHOBEHHE
TEOPUU C TIPAKTUKOM, YTO B I[EJIOM COJCHCTBYET YSCHEHHUIO CIIOKHBIX BOIPOCOB HAYKH
UM CTAaHOBJICHHIO KYypPCAaHTOB M Ciymiareneil kKak Oyaymmx mpogecCHOHATbHBIX
CHEINAIUCTOB.

Hu onna u3 dopm yueOGHOUM paboThl HE TpeOyeT OT OOYYalolIUXCS TaKOTo
MPOSIBJICHUS] UHUIIMATUBBI, HAOIIOIATETLHOCTH U CAMOCTOSITEIBHOCTH B MPUHUMAEMBIX
penieHus X, kak jabopaTtopHas padbora.
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[IpoBenenriem nabopaTOpHBIX pabOT C KypcaHTaMH H  CIIyHIaTEJSIMU
AOCTUTAKOTCSA CJIeyIOIIHe HeIH:

— yriyOJlieHHMe M 3aKpeIuleHHe 3HaHUs TEOPETUYECKOro Kypca IyTeM
MPAKTUYECKOTO TPUMEHEHHUS HW3JIOKEHHBIX B JIEKIIMM MaTEeMaTHYECKUX MoJieei
o’kapa,

— MpUOOpPETEHUE HABBIKOB MPOBEICHUSI YHCICHHBIX AIKCIIEPUMEHTOB, aHaIU3a
MOJIYYEHHBIX PE3yJIbTATOB;

— IPAKTUICCKOE O3HAKOMJICHHE CO CIICHATbLHBIMHU TPOTpaMMaMH M METOJaMU
paboThI C HUMU;

— ¢opMHupOBaHWE TICPBUYHBIX HABBIKOB OpTraHW3allid, IUTAHUPOBAHUS U
MIPOBEICHHSI HAYYHBIX UCCIICTOBAHMM.

[lepen oOywaromuMuCs TPU BBITIOJHCHUH JIA0OpATOPHOW pPabOThI CTaBUTCS
3a/a4a OBJIAJECTh B XOJI¢ OOY4YEHUsS IBYMs TPYIIIAMH HaBBIKOB: OOIICHAYYHBIMH U
0OIIIENHKEHEPHBIMH.

Obwenayunvle Hagvbiku (MPEUMYIIECTBEHHO SMIIUPUYECKUE — HaOIIOACHUE,
HKCIIEPUMEHT) BKJIIOYAIOT IMOCTAHOBKY MPOOJIEMBI, BBIJIBHIKEHHE THUIIOTE3bI, BBIOOP
(bu3MYeCcKO UM MaTeMaTUYeCKOW MOJIENH, MPOBEICHUE YUCICHHOTO SKCIEPUMEHTA,
NpaBWIBHYIO 3aIlMCh PE3YJIbTATOB HW3MEPEHHM, WX 0O0pabOTKy M aHalu3, OIECHKY
BO3MOYKHBIX MTOTPENTHOCTEN U TPAaHUI] MPUMEHEHUS UCTIONB3YEMOM MOJIETH.

ObweunsiceHepHble HABbIKU — TO HABBIKM TMPABUJIBHOTO BBIOOpA MPOTPAMMBEI,
HEOOXOMMOMN JJIs TIPOBEICHUS IKCIIEPUMEHTA, €T0 TIAaHUPOBAHMS, OCBOCHHS TTPABUI
paboTHI ¢ MPOrpaMMOi, TPAPUIECKOTO B aHATUTHICCKOTO TIPEICTABICHUS PE3YIHTaTOB
IKCIIepuMEHTOB. WX (opmMupoBaHHEe OCYIIECTBISETCS B XOJI€ BBIMTOJHEHHUS BCEX
7a00paTOPHBIX pabOT MO TAHHOW TUCITUTUIMHE.

Ycnex mabopaTOpHBIX 3aHATHHA 3aBUCUT OT MHOTHX CJIAra€MbIX, B YACTHOCTH OT
CTENEHU TMOJIOTOBJIEHHOCTH CaMHUX KypCaHTOB M CHyIlaTejed, UX aKTUBHOCTU Ha
3aHSTHUU.

Oco0eHHOCTH MOATOTOBKH K J1a00PaTOPHOMY 3aHATHIO 00Y4a0IIUXCS

3amaya Ha MOJTOTOBKY K JIaOOpAaTOpHOW padOTe CTAaBUTCS Ha JIEKIMHM WM Ha
npeasiayniei abopatopHoit padore. OOydaronuecs OCYIIECTBISIOT MOJATOTOBKY K
n1abopatopHOil paboTe B 4achl, OTBEACHHBIE ISl CAMOCTOSTEIBHON paOOThI, UCTIOIB3YS
71a00paTOPHBII NPAKTUKYM.

Pa3nenpl yKka3aHHBIX METOAMUYECKUX MAaTEpHUajOB OTPaKalOT ydeOHbIE BOMPOCHI,
KpaTKue CBEACHHS 1O TEOPHH, MPOTPAMMY BBITIOJTHEHHs paOOThI, COAECp)KaHNE OTUETa,
BONPOCHl JJII TOATOTOBKA U JIUTEPATYPY, PEKOMEHAYEMYIO OOYYaromMMCs IS
MOJTOTOBKMA K 3aHATHIO. B HUX Takke CTaBATCS 3aJadd, KOTOpPHIE OOydYarommecs
JIOJHKHBI PEIIUTh MPH MOATOTOBKE K paboTe, B MPOIecce YUCICHHOTO IKCIIEPUMEHTa U
npu 00pabOTKe MOTYyUYEHHBIX PE3YyIbTATOB.

B yxazaHusax o nopsake odopMIIeHHS OTYeTa ONpeaenstorcs ¢popMa OTyeTa, B
KaKoM BHJIE JIOJDKEH ObITh oopmiieH 1udpoBoit U rpaduyeckuii MaTepua, MopsIoK
(GOpMYIMPOBKH BBIBOJOB M 3aKIIOYEHUN, a TaKKe MOPSAJIOK 3alllUThl BHITIOJHEHHON
paboThI.
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[TonroroBka oOyuaroumxcs K JiabopaTOpHOH paboTe MPOBOJUTCS B 4Yachl
CaMOCTOSITENIbHON Pa0OThl € HCIOJIB30BAHMEM YYEOHHMKOB, KOHCIIEKTOB JIEKIMHA MU
BBIIICYKA3aHHBIX METOJINYECKUX MAaTEPHAJIOB.

B wurtore mnoAaroToBkM KypcaHTbl M CIIyLIaTE€Id JOJDKHBI 3HAaTh OCHOBHOMU
TEOPETUYECKUI MaTepuas, KOTOpbIM ObLI pacCMOTpPEH Ha JIEKIMU M 3aKpervisieTcs
JaHHOW JabopaTopHOM pabOTON; LEeNb, COAEPKAHUE U METOAMKY €€ IPOBEICHMUS,
npaBuia paboThl ¢ MpOrpaMMaMM; Mepbl OE30MACHOCTH U MOPSAOK MX BBIIIOJIHEHUS B
pabore. Kpome Toro, ydammmecss AODKHBI 3apaHee 3arOTOBUTH TaOJHUIbI, TpaduKy,
HEOOXOMMbIE JJIs1 BHIIOTHEHHS PAOOTHI.

[lepen mpoBeneHreM 1abOpaTOPHON pabOTHI MpENoAaBaTEh MOXKET MPOBEPHUTH
BBIOOPOYHO paboune TeTpajau, a TAK)Ke OMPOCUTh HEKOTOPBIX KYPCAaHTOB U CIIyIIaTese
C IIeNbI0 KOHTPOJS TIyOWHBI YCBOCHHS TEOPETHMUYECKOTO MaTepuana H3y4aemMoro
paszznena yueOHOU AUCIMILTUHBL, KOHTPOJIS TOHUMAaHUS (PU3NYECKON CYIIHOCTH SIBICHUH,
WUTIOCTPUPYEMBIX JIaHHOM J1abopaTOpHOM paboTOil; NPOBEPKU 3HAHUSA TPaBUII
N0JIb30BaHUsl MIPOrpaMMaMi, UCIOIb3YEMBIX IPU MPOBENECHUU J1a0OpaTOPHOUN paboThI;
IPOBEPKHU 3HAHUS MOPSIKA IPOBEACHUS SKCIIEPUMEHTA, IPEACTABIECHUN 00 0KUIAEMbIX
pe3ylibTaTax, yMeHUs uX oOpabaThiBaThb U aHAJIM3UPOBATh; IPOBEPKU 3HAHUS MPaBUI
HKCIUTyaTalliM KOMIIBIOTEPHOIO0 OOOpYyNOBaHUS M TEXHUKH O€30MACHOCTH IpH
MIPOBEICHUH PAOOT.

[TpoBepka mopsiaka MPOBEICHUSI SKCIIEPUMEHTAa U MPEJCTABICHUN KypCaHTOB U
ciaywmaTene 00 0XHAAeMbIX pe3yJbTaTaX, yMeHus oOpadaThiBaTh M aHAJIU3UPOBATH
IKCIIEPUMEHTAIbHBIC JaHHBIE MO3BOJIAET, BO-TIEPBBIX, UCKIIOYUTH IPyOble OIMMUOKU B
XOJIe IKCIIEPUMEHTA; BO-BTOPHIX, BbIPa0aThIBATh Y KYPCAHTOB U CIIyIIaTele HaBBIKU
KauyeCTBEHHBIX W  KOJMYECTBEHHBIX OOOOIICHWI TpH MPOBEICHUU HAYIHBIX
UCCIICIOBAHMI; B-TPETHHX, OIICHWBATh JOMYCTHMBIE Pa30pOCHl  PE3yabTaTOB
HKCIEPUMEHTOB U B LEJIOM CIOCOOCTBOBATH Pa3BUTHUIO HEOOXOIMMOM KYJIbTYpHI
paboThI.

JlaGoparopHble  pabOThl  BBIOJHAIOTCS ~ KypcaHTaMM U CIyLIaTeNs MU
CaMOCTOSITENIbHO. JTO 3HAYUT, 4YTO MPENOJABaTENd B XOJ€ 3aHATHS HE CTOJIBKO
KOHTPOJIUPYIOT, CKOJBKO OCYIIECTBISIOT HAyYHOE U METOJUYECKOE PYKOBOJCTBO
JNEUCTBUSMH 00yYaromMnXcCsl.

[Ipu Bcex 0OCTOSATENBCTBAX KypCAaHTHI W CIYyIIATENXd JOJKHBI 3HATh, YTO
IpernoAaBaTeNib, OKa3blBasi MM TMEJarorHyecKd IIeecO00pa3Hyl0 IOMOIIb CBOUM
COBETOM, HHUKOT/Ia HE OYyJIeT BECTH 3aHATUS IIKOJIBHOTO THIMA C MOAPOOHBIMH
00BSICHEHUSIMH HEOOXOIUMBIX JEUCTBUH.

BreImonHeHre YHCIEHHOTO JKCHEpMMEHTa — BaXHBIM JTam J1abopaTopHOTo
3aHATUA 10 aucuuruinae «IIporHo3upoBanme onacHsIX (GAKTOPOB MOXKapay, 00Ul X0
KOTOPOTO IeJecoo0pa3HO MPOBOJUTH B CIEAYIONIEM TMOPSAKE: BHIOOpP CHEIHATBHOM
porpamMmsbl, HEOOXOAMMOW I JAHHOM Ja0OpaTOpHOM pabdOThl; BBOJ HCXOIHBIX
JAHHBIX COTTIACHO 3aJIJaHUIO U aHAIIU3 PE3yIbTATOB SKCIIEPUMEHTA.

B npouiecce moAroToBKM 1 BBIIOJTHEHUS JIA0OPATOPHBIX paboT 0OydaroImuecs Bce
HEO0XO0MMOE, CBA3aHHOE C 3KCIIEPUMEHTOM, 3alHUCHIBAIOT B CBOM pabOUyue TETpaau Jisl
nabopatopHbIX paboT. B TeTpanp 3aHOCATCS BCe HAOMIOAEHHS MO XOAY BBIIOJHEHUS
JKCIEPUMEHTa, a TaKXKe pe3yJbTaTbl B BHJIE BBIBOAOB C COOTBETCTBYIOIIMMHU
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Tabnuiamu, rpad@uKkaMyd U ONMKUCAHUEM TOJIYYEHHBIX PE3YJIbTaTOB OMbITOB. OOpaboTKa
PEe3yIbTATOB SKCIEPUMEHTA JIODKHA OBITh BBIMOJHEHA MPEATIOYTUTENBHO B TOT K€ JICHb.

JlaGopaTopHble 3aHATHUS 3aKaHUYMBAIOTCSA 3allUTONM PE3YNbTaTOB palbOThl U
MOJIYYCHHBIX BBIBOJIOB. CpOKM 3allUTHl JIAOOPAaTOPHBIX paldOT yCTaHABIUBAIOTCS
npernojiaBaresieM. 3aluTa MOXET MPOXOJUTh KaK HMHIUBHUAYyalIbHO (B TOM 4YHUCIE B
cucteme Fire Test), Tak u nepen Bceit rpyImo.

B pesynbraTe mpoBeieHHst BCEro Kypca JIaboOpaTOpHBIX paboT oOywaromiuecs
JIOJKHBI YMETH MPOBOJMUTH YUCIECHHBIE 3KCIIEPUMEHTHI 110 MOJEIMPOBAHUIO MTOXKAPOB
MPUMEHUTENBHO K PENICHUIO0 MPO(UIAKTHUECKHX W TaKTHUYECKHX 3a7ad (pa3paboTka
pexoMeHmanuidi Mo oOecmedeHnto Oe30MacHOM H2BaKyallud JIOJAEH Tpu TMoXkape,
CO3/IaHME W COBEPIICHCTBOBAHWE CUCTEM CHUTHAIM3AIMU W ABTOMATUYECKUX CHUCTEM
MOKapOTYIIEHUsI, pa3pabOTKa OINEpPAaTUBHBIX ILJIAHOB TYIICHUS I[0XApPOB, OIICHKA
(aKTUYECKUX MPEIEIOB OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKILHM), a Takke K
VICCIIEIOBAHUIO PEAJIbHO MPOU30LIEIIINX [T0KAPOB.

Meroanuecke peKOMEHJAIMKU IO BBITIOJHEHUIO KYpCOBOW pabOThI cojepikar
MOCTAHOBKY 3aJlay IO BBIMOJHEHUIO TIEPBOTO paszjiena KypcoBod paboThl (CBOOOIHOTO
pa3BUTHS MOXapa B MOMENICHUH) W BTOPOTO MCCIIEIOBATEIBCKOrO pasjesa paboThl,
BAPUAHTHl 3aJaHUSl XapPaKTEPUCTUK I[IOMEIICHUM, TOPIOYEN Harpy3ku, [apaMeTpbl
BHEIIHEH cpeabl (aTMocdepbl), HavalbHBIE YCIOBUS [JIsi TOBEJCHUS YHUCICHHBIX
SKCIEPUMEHTOB, TIPOrpaMMbl HCCJIEAOBATEILCKOTO pasjelia KypcoBOM paboThI,
BAPUAHTHI MHIWBUYaIbHbBIX 33IaHUN C UCXOAHBIMU JAHHBIMH, a TAKKE METOAUYECKHUE
yKa3aHus ¢ IpuMepoM 0pOpMIICHHS KypCOBOM paOOTHI.

Kpome 0CHOBHOM M JHOMOJHUTEIBLHOW JIMTEPATYPHI, TPU U3YYECHUH JUCLHUILIMHBI
PEKOMEHIyeTCsl HCIIOJIb30BaTh OIOJUICTCHH, WH(POPMAIIMOHHBIE THMChMa, HAyYHBIC
u31aHus, COOPHUKHU MyOIuKaIluii HAy4YHO-TEXHUUYECKUX KOH(PEpPEHUUM, MepuognIecKu
nznaBaeMble MUC Poccun, BeepoccuiickuM Hay4yHO-UCCIEA0BATEILCKUM UHCTUTYTOM
npotuBonoxapHoi 06opousl MUC Poccun 1 BY3amu Poccun.
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OO0mue pexoMeHAaMHU 10 PadoTe ¢ IUTEPATYPOH

bonbiioe 3HaueHue B mpoiiecce OOydeHUsT MMEET caMoCTOsATeNIbHas padoTa C
y4eOHON JHUTEepaTypod, KOTOpash TMO3BOJISIET BHUKHYTH B CYIIHOCTh H3Y4aeMBbIX
BOIIPOCOB, OCHOBATENILHO Pa300paThCs B HUX.

B mensx Gonee riryOOKOTO M OCMBICIICHHOTO YCBOEHHS 3HAHUN MO Yy4eOHOMU
JUTEPATYpe HEOOXOTUMO:

— OTBICKMBATh BHYTPCHHHE CBS3M W B3aMMOOTHOIIECHUS MKy Pa3TUIHBIMHA YaCcTSIMHU B
M3y4aeMOM TEKCTE, T.€. IPUYHUHBI U CJICJCTBUS PA3TUYHBIX SIBJICHUN;

— CpaBHUBATH M3y4aeMble (paKThl, HAXOAS B HUX CXOJICTBA M PA3JINYUS;

— CBSI3bIBATh PAHEE MOJYYCHHBIC 3HAHUS C BHOBb 3alIOMHUHAEMbIM MaTEpUATIOM;

— IIPOYMBIBATh 00JIACTh MPUMEHECHHSI YCBAMBAEMBIX 3HAHUH B )KM3HU, HA MPAKTUKE;

— HaXOJUTh COOCTBEHHBIE MPUMEPHI K OOIIMM H3yYaeMbIM IOJOKECHUSIM, MpaBUIIaM,
3aKOHaM;

— OCHOBATEJIbHO aHAJIM3UPOBAThH MOMENIEHHBIE B YUEOHOM TUTEpaType CXEMbI, TAOIHIIbI,
PUCYHKH, YEPTEKHU;

— OCYILIECTBJISITh CAMOKOHTPOJIb ITyTEM I€peCKa3a MPOYUTAHHOTO CBOMMU CJIOBAMHU;

— TIOJIB30BAThCS CIOBAPSAMH M CHPABOYHUKAMM JIJIsi BHIICHEHUSI CMBICTIOBOTO 3HAYEHUS
HOBBIX CJIOB U TEPMHUHOB;

— B XOJI€ UTCHUS OYCHbB IMOJIE3HO, XOTS M HE 00513aTeNbHO, /IeJaTh KPaTKUe KOHCITCKTHI
MPOYNUTAHHOTO, BBIITUCKH, 3aMETKH, BBIICIATH HESICHBIC, CIOKHBIC TSI BOCIPHATHS
BOIPOCHL. B 11e1sX nposiCHEHU MOCIETHUX HY>KHO 00paIiaThCcs K Mperno1aBaTeio.

HacrostenpHO pexkoMeHayeTCs M30eraTth MEXaHWIECKOTO 3aydnBaHUS YICOHOTO
Matepuana. [IpakTtuka yOemuTenpbHO IOKAa3bIBaeT: CaMbIM 3(PQPEKTHBHBIM CIIOCOOOM
SBIISIETCSL HE «3yOpekKa», a TIy0oKoe, TBOPUYECKOE, CAMOCTOSITEIbHOE TPOHUKHOBEHHE
B CYIIHOCTh M3y4aeMbIX BOIIPOCOB. BakHO ¢ camMoro Haudajga HM3y4eHUs y4eOHOTO
MaTepuayia JUCHUIUIMHBI pa3BUBaTh MOHUMAaHUE (PU3NYECKOW CYIIHOCTH SIBJICHUH, UX
B3aMMOCBSI3H, MIPEACTABIISITH, [JIC 3TH SIBJICHHS BCTPEUAIOTCS B IPAKTHUKE.

HeoOxoaumo  BeCcTHM  CHCTEMAaTHMUYECKYIO  KaXJIOJHEBHYIO  paboTy  Haj
JUTEPATYPHBIMU MCTOYHMKAMU. OO0beM HH(OpMALMU MO KYpPCy HACTOIBKO OOIIMPEH,
YTO UM HE YJAeTCs OBIAACTh B IOCIEIHUE THU» TEpe]l CecCueid, Kak Ha 3TO WHOTa
PaCCUUTHIBAIOT HEKOTOPBIE YUalruecs.

Cnenyer BOCHUTBHIBATH B ceO€ YCTAHOBKY Ha IPOYHOCTb, JOJTOBPEMEHHOCTH
YCBOCHUS 3HAHWU O Kypcy. Hamo MoOMHUTBH, 9TO OHM MOTPEOYIOTCS HE TOIBKO M HE
CTOJIKO B XOJI€ M3Y4YEHHUsI AAHHOW IUCHUMIUIMHBI, HO — YTO OCOOEHHO Ba)XXHO — B
nocieAyoniel npopecCuoHaNbHON JEATeIbHOCTH.

B ycrnoBusx yckopsromerocss crapeHus WH(opMmanuyd ydeOHbIE W HAyIHBIC
W3/IaHMs, JAJIEKO HE BCErJa MOTYT MOCIEBATh 32 HOBBIMU SBJICHUSMH U TCHACHIUSIMH,
NOPOXkKIAEMBIMHA IIPOLIECCOM MHHOBALIMK. Y YEOHYIO JIUTEPATypy HEBO3MOXKHO, JTaXe 1O
YUCTO TEXHUYECKHUM IPUYMHAM, HE TOBOPSI YK€ O JPYrux, €XKEroJHO OOHOBISATH U
nepeusnaBatb. B CBsA3M ¢ 3TUM B JHTEparype MO Kypcy oOydarouumcs MOTYT
BCTPEYATHCS TOJIOKEHUSI, KOTOPbIE YK€ HE BIIOJHE OTBEYAIOT HOBBIM TEHJCHIIMSIM
pazBuTus. B Takux cnydasx creayer, MpOSBIsIl HYKHYIO KPUTHYHOCTH MBICIIH,
OMMUPATHCSI HE HAa YCTapEeBIIUE UJEU TOTO WIM JIPYroro M3JIaHusl, Kak Obl aBTOPUTETHO
OHO HHU OBUIO, @ Ha HOPMBI, BBITEKAIOIIUE W3 COBPEMEHHBIX HW3JIaHUM, WUMEIOIINUX
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OTHOHICHHUC K N3Yy4aCMOMY BOIIPOCY. HaKOHCH, O6Y‘l&IOHIHﬁC5I 00s13aH 3HATh HE TOJILKO
JUTCPATYPY, PCKOMCHAYCMYIO B JaHHOM HOCO6HH, HO WM HOBBLIC H3JAaHHA IIO KYPCY,
BBIIICAITMEC B CBCT ITOCJIC CTO HY6J'II/IKaI_[I/II/I.

MeToauyeckue peKOMEeHAAMHU M0 U3YyYeHUI0 Kypca

[Ipuctynas x u3zydyeHuro aucuuIuiMHbl «[IporHosupoBanue omacHbIX (HaKTOPOB
noxkapa», HEOOXOAMMO O3HAaKOMHUThCS C pabodeld MporpaMMol, HACTOSIIHMHU
METOJMYECKUMHU YKa3aHUSIMU M CIIMCKOM PEKOMEHAyeMoil JsurepaTypbl. CHOUCOK
JUTEpaTyphl JaH Kak B paboueil mporpamMme, Tak M B KOHIE KaXJIOH TEeMbl JaHHBIX
METOANYECKUX YKA3aHUM.

OcHOBHasI TPYIHOCTb, C KOTOPOW CTaJKMBACTCS OOYYAIOIIUNCSA MPU WU3YUCHHUU
Kypca, COCTOMT B HEYMEHUM CHUCTEMAaTHU3UpPOBATh MaTepHall, BBIIEIATH HamOoJee
Ba)KHbIE CBEJICHUS, YCTAaHABIMBATh B3aUMOCBS3b U B3aUMOOOYCIIOBICHHOCTh SIBJICHUM U
IIPOLIECCOB, MPOUCXOMAIIMX MPU NOKAape. DTOMY B 3HAYUTEIBHOW CTEIEHH ITOMOTraeT
pa3bop MaTepuaa Kaxa0i TeMbl, a TAKXKe BOMPOCH AJi1 caMonpoBepku. HactosrenbHo
PEKOMEHAYETCSI BECTH MOAPOOHBIN KOHCIEKT JEKUUN U MPAaKTUYECKUX 3aHATHI. DTO
TeM Oojee BaXXHO, YTO MaTepuajd AUCUMIUIMHBI TNPUAETCA H3y4yaTh IO Pa3HbIM
JUTEPATYPHBIM HCTOYHUKAM.

IIpu 3anucu GopMyn HeoOXOAMMO yKazaTh MPUHATHIE OOO3HAYEHUS W
Pa3MEpPHOCTh, BXOJSAILIUX B YPABHEHHUE BEJINYHUH.

BaxxHo ¢ camoro Hauana W3y4eHHs MaTepuaia IUCLHMIUIMHBI pPa3BUBATH
NOHMMaHNEe (PU3NYECKON CYIIHOCTH SIBICHUH, X B3aUMOCBSI3H, MIPEACTABIATh, I/I€ ATH
SIBIICHUSI BCTPEUAIOTCA B MPAKTUKE, KAKOBA MX POJIb M 3HAYCHHE B Jesie 0OecTeueHus
MOKapo- B3PHIBOOE30MACHOCTH MPOMBIIIJICHHBIX OOBEKTOB M JIMYHOTO HMYIIECTBA
IPaKJaH.
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METOANMYECKHUE PEKOMEHJIALIIMHA 11O U3YYEHUIO JUCIIUITJIMHBI

Tema 1. MeToabl NPOrHO3UPOBAHUA TUHAMUKH ONACHBIX (PaKTOPOB MokKapa
B IIOMeEILEeHHH

Omnachsle paxTopsl noxapa. Puznueckue BeIUYUHbI, Xxapakrepusytoue ODII B
KOJIMYECTBEHHOM OTHOILIEHHH; NPEAENBHO JoImycTUMble 3HaueHuss ODII.

Matemaruueckoe MOJIeIMpOBaHUE, KaK HanOoJiee COBPEMEHHBII HayUHBI METOA
nporHo3upoBanusi O®II. OcHoBHbIE TpeOOBaHUS, MPEABSIBISIEMbIE K MOJEISAM.
Meroasl Maremarnueckoro mojaenupoBaHusi auHaMuku O®II, ux ocoOeHHOCTH U
o0JjacTy MPUMEHEHUSI.

Cuenapuii moxkapa. Kputepum BpIOOpa HAMXYIIIETO CLEHApHs IMOXKapa.
[loxapHpii puck. MHAMBHAyanbHBIA MOXApHBIM PUCK. METOAMKHA ONpeaeIeHus
PACUYETHBIX BEJIUYUH NOKAPHOTO PUCKA B 30aHUAX.

Pa3IICJ]BI ML CaMOCTOATCIIBHOI'O U3YUCHUA

[—
.

OO0iacThb IIPpUMCHCHHA MCTOJOB MAaTCMAaTHYCCKOI'O MOACIIMPOBAHU I110Kapa.

2. @opMyIMpOBKA CIIEHAPUS Pa3BUTUS MTOXKapa.
3. Kputepuu cueHapus noxapa, Ipu KOTOPOM PEAU3YIOTCA HANXYIIUIUE YCIOBUS IS
oOecrneueHrs 6€30MaCHOCTH JIFOIEH.
Bomnpoce! 1 caMOKOHTPOJIA
1. |K onacHeiM ¢dakTtopam moxapa | 1. Ilnams
OTHOCHTCH: 2. Pasneraromuecs OCKOJIKA
(EnuHu4HBIN BBIOOD) 3. PainoakTHBHBIE U TOKCUYHBIC
MaTepuabl
4. TloBbIIIEHHOE AABJIECHUE
2. Ykaxure Ha3BaHHUEC Buaa | 1. Jluneinas Mmonenb
MaTeMaTUYECKOW MOJENH moxkapa B | 2. BeposTHOCTHast MOJIEIb
MTOMEILICHUHU: 3. Craruueckas MOJEIb
(EnuHuyHbIi BHIOOD) 4. WHrterpanpHas MOJIENb
3. | Ontuueckue  cBoictBa  cpensl | 1. CpenHeoObEeMHOM ONTHYECKON
HaxoAsencs B MTOMEILICHUH, MJIOTHOCTBIO JIbIMa
XapaKTEepU3YyIOTCA: 2. CpenHeoObEMHOM MIIOTHOCTHIO
(EnuHu4HBIN BBIOOD) KHUCJI0pO/Ia
3. CpenneoObeMHOM MIIOTHOCTHIO
cpenbl
4. CpenHeoOBbEMHBIM JIaBJICHUEM
4. | Ykaxure HIOKYMEHT, coxaepxamuii | 1. denepanbHblil 3aKOH OT 22 UIOJIA
ONPENECICHUE TEPMUHA «IIOKAPHBIN 2008 r. Ne123-03
PHUCK» 2. ®denepanbubiii 3ak0H OT 30 gekadps
(EnuHu4HBIN BHIOOD) 2009 r. Ne384-03
3. IIpukaz MYC Poccuu ot 30 utons
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2009 r. Ne382
[Tpuka3z MUC Poccum ot 10 utrons
2009 r. Ne404

YKaxure JOKYMEHT, COJEpIKalni
MepevyeHb  OMacHbIX  (pakTOpoB
roxkapa

denepalbHbIN 3aKOH OT 22 UIOJA
2008 1. Ne123-®73
denepanbHbIN 3akoH OT 30 1ekadps

2009 r. Ne384-03

3. IIpukaz MYC Poccuu ot 30 utons
2009 r. Ne382

4. Ilpuka3z MUC Poccun ot 10 uroins
2009 r. Ne404

(EnuHuyHbIN BEIOOD)

OnopHbIe TEPMUHBL: TTOKAP, MaTEMaTUYECKas MOJIEJb, ONTaCHbIE (PAaKTOPHI TOKapa.
Jutepatypa: [1, 10, 15-19, 24-30].

Tema 2. YpaBHeHUs] MHTErpajibHO MaTeMaTHYeCKOW MOJeJH IO0XKapa B
NOMellleHUH

CpoiicTBa ra3000pa3HOM cpeApl B IOMELIEHWM Mpu mnoxkape. JlokaibHOE
PAaBHOBECHE U B3aWMOCBS3b MEXKIY JIOKAIBHBIMU TEPMOJAVMHAMAYECKUMH MMAPAMETPAMHU
COCTOSIHMA Tra3oBoM cpeabl. [IpucyTcTBHEe MeENbYaWIIMX TBEPABIX YACTHL B
razoo0pa3HoOi cpelle M WX BKJIAJ B MHTECTPAIbHBIC 3HAYCHUS BHYTPEHHEH (TEIIIOBOM)
DHEPIUM W MACCHl CpEAbl, 3aMOJHAOLICH IMOMENIEHUE IIpU Noxkape. BiusHue 3THx
YaCTHUL HA IIPOLECCHI TEIJIOMACCONIEPEHOCA U OIITUYECKHUE CBOMCTBA CPEIBI.

WHTErpasbHbI METOJ ONUCAHUS COCTOSIHMS Ta30BOM Cpelpl IpU IOXKApE B
nomenieHun. CpenHeoObeMHAsl IJIOTHOCTh Ta30BOM Cpenbl U CpeHEOOBbEMHBIE
napuyagbHble MJIOTHOCTH €€ KOMIOHEHTOB. CpenHeoObeMHass BHYTPEHHSSI SHEPTUs U
CpeIHe00OBEMHOE JIaBJICHUE ra30BOM Cpelpl B MoMmelleHuu. VHTerpaibHOe ypaBHEHHUE
COCTOSIHUA Ta30BOM Cpelibl B IOMEIICHUH.

JlsIMOOOpa3oBaHue U MapaMeTphl AbIMa, 00Pa30BAaHHOTO TBEPABIMH YaCTHUIIAMHU.
Koarymsanua w cemumeHTanuss yactull AbiMa. ONTHYECKOE KOJMYECTBO JbIMA H
CpenHeoObeMHasi ONTHUYECKass IUIOTHOCTh JAbiMa. CBSI3b MEXKIYy ONTHYECKON
IJIOTHOCTBIO JIbIMA U JAJTbHOCTHIO BUIUMOCTH.

WNHTerpanpHpli  METOA TEPMOAMHAMHYECKOTO aHanu3a moxapa. Cpema B
IIOMEIICHUY KaK OTKpBITasi TEPMOAMHAMMYECKAs cuUcTeMa. B3aumonencTBue 3TON
CUCTEMBI C BHEIIHEHN CPENON U MHTETPAIBHBIE XapAKTEPUCTUKU 3TOTO B3aUMOJICHCTBUS.
KBa3npaBHOBECHBIN MPOLECC HM3MEHEHHs COCTOSHMS 3TOM CHCTEMBI INpPU IOXKape.
OcobeHHOCTH Mpoliecca U3MEHEHUSI COCTOSIHMSI 3TOM CHUCTEMbl Ha OTIEJIbHBIX dTamax
pa3BuTHA Nokapa. HadaneHble yCI0BUS U YCIOBUS OJJHO3HAYHOCTH.

Knaccudpukanus  uMHTErpaJibHBIX ~ MaTEeMaTHYECKMX  MOJENeW  IoXKapa.
MareMarnueckas IOCTaHOBKa 3a1adu 0 nporHosupoBanuu O®PII Ha ocHOBE MONHOU
cuctembl Tu(PepeHnanbHbIX YpaBHEHUN UHTETpaIbHON Mozaenu noxapa. [logodue u
KpUTEPUHU 000U TI0KAPOB.
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Pa3IICJ]BI M1 CaMOCTOATCIIBHOI'O U3YUCHUA

CpenHeMaccoBasi U CpeIHEOObEMHAsI TEMIIEPATYPhI CPEIbl B IOMELICHHUH.
Koarymnsmus u cequmenTanys 4acTHIl JpIMa.

OO00011IEHHBIE TEPEMEHHBIE U YPAaBHEHHUS, ONIMCHIBAIOLIUE 110KAP B TOMELLICHUHU.
VYcnoBus 0IHO3HAYHOCTH.

[Tono6ue n kpuTepuu No100Us MOKAPOB.

BriBos ypaBHEHUI MaTepUaIbHOTO OanaHca Cpebl U €€ KOMIIOHEHTOB.

BriBoj ypaBHEHHs OaiaHca ONTHYECKOTO KOJTUYECTBA AbIMA.

BriBox ypaBHEHHS OanaHca YSHEPTHH.

Bomnpoce! 1t caMOKOHTPOJIA

Ykaxure YPaBHCHHE | | d (pmV) —G, 4y -G,
MaTepuagpHOro OajaHca Tra30BOM dr
Cpezbl B IOMEIICHNH: d Lo
(EnuHu4HBIN BEIOOD) 2. d_r('umV) =Dy -="2G. - k.F,
d{Fyn V) . "’
3. Erae— NQEY + i + c 5Ty Gy — 1
d
4. E(pr) =X3Gy —xymGy —yLin
d
5. _(sz) =yL,n—x,m,G
dr
N3menenne BHyTpeHHeN odHepruu | 1. OTBOIOM TEIIOTHI B pE3yJIbTATE
TIC (ra3oBoii cpeasl Mpu Moxkape B TOpEHHUS
MOMEIIEHNH ) 00YCIIOBIIEHO: 2. OTBOAOM TEIUIOTHI B OTPAKAAIOIINE
(EnuHUYHBII BEIOOD) KOHCTPYKIIMH

3. MaccooOMEHHOM € OKpY KaroIen
cpenou
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Urto Takoe Koaryssiuys YacTHI]
neIMa’?
(EnuHu4HBIN BEIOOD)

DU3NKO-XUMUYECKHI ITpoliecce
CJIMIIaHUS MEJIKUX YaCTHII
JUCTIEPCHBIX CUCTEM B OoJiee
KPYIIHBIE 11O/ BIUSHUEM CHUJI
CLETIEHUs C 00pa30BaHUEM
KOAryJIILIMOHHBIX CTPYKTYP
Ocenanue yacTul AUCHIEPCHOM (ha3bl
B KUJKOCTH WJIH ra3e Moj
JICMCTBHEM IPABUTALIMOHHOTO TOJIS
WA IEHTPOOEIKHBIX CHII
HNuTepdepenius yacTuil
aucTepcHOM (as3bl B )KUAKOCTH HIIN
rase noj JeiCTBHEM
IPaBUTALMOHHOIO MOJISL WIN
[EHTPOOCIKHBIX CHJI

Peakuust npeBpaliieHust 4acTULbI U
AHTUYACTUIIBI IIPU UX CTOJIKHOBEHUHU
B KaKHe-I100 UHbIE YaCTULIBI,
OTJIUYHBIE OT MCXOJHBIX

VYkaxxuTe pazMepHOCTh TapaMeTpa
«OTITUYECKAs] KOHIICHTPAIIHS THIMaY
(EnuHu4HBIN BBIOOD)

Henep-m
Hermep-m!

Henep-m!-c?

Kaxk paccmarpuBaeTtcs moxap ¢
TOYKH 3PEHUS TEPMOIMHAMHYECKON
CUCTEMBI?

(EnuHu4HBIN BHIOOD)

—_— W N =

[Toxap paccmatpuBaeTcst Kak
3aKphITasi TEPMOAUHAMHUYECKAS
cucrema

[Toxap paccmaTpuBaeTcst Kak
3aMKHYTasi TEPMOIMHAMUYECKast
cucrema

[Toxap paccmarpuBaeTcs Kak
U30JIMPOBAaHHAS
TepMOJMHAMUYECKAs CUCTEMA
[Toxap paccmaTpuBaeTcs Kak
OTKpBITasi TEPMOAMHAMUYECKAS
cucrema

YKaxuTe eTMHULIBI U3MEPEHUS
yAEIbHON CKOPOCTH BBITOPAHMS
BEIIIECTBA

(MHOECTBEHHBIN BBIOOD)

AW =

KI\.M‘Z.C'I

MM Jx2-c’!
HX{-M-Z.C-I

OnopHbIE TEPMHUHBI: TEMIIOMACCONIEPEHOC, KOATYJIISAIIHS, CETUMCHTAIIHS.
Jlutepatypa: [2, 10, 15, 22, 23, 24-30].
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Tema 3. T'a3000MeH mnomemeHuii W TemwIopu3nveckne (QyHKUMH,
He00X0oAuMBIe Il 3AMKHYTOI'0 OIIMCAHUS IOKapa

[IpuunHbl, oOyclaBiIMBAIOUIME JBUKEHHE Ta3a U Ta3000MEH MOMEILIECHUS C
BHEILIIHEN CpENOW Yepe3 MpoeMbl IpU Ioxkape. PacnpeneneHue TUIpOCTATUYECKUX
JIaBJICHUW 10 BEPTUKAJIMW BHYTPU U CHApyXu IoMmemieHus. llnockocTes paBHBIX
nasnenuit (I1PI1). 3aBucumocts pacnionoxenus [IPJ oT cpenHeoObEeMHBIX 3HAYCHUMN
JABJICHUs W IUIOTHOCTM Ta30BOM CpeAbl B IOMEUICHUUA. BO3MOXHBIE pPEXKUMBI
razoo0OMeHa IMOMEILIECHUS Yepe3 MPOEeM. 3aBUCUMOCTh BEIMYMHBI Iepenaga MExXIy
BHYTPEHHHMM W BHEIIHUM JABJICHUSAMHU OT KOOPAUHATHI, OTCYUTHIBAEMON IO BEPTUKAIH
OT 1oJa, BBICOTHI pacnonoxkenus [IP/] u cpenneoObeMHOM MIOTHOCTH Ta30BOM Cpefibl B
noMemeHn. DopMmynbsl IsI pacdyeTa CKOPOCTHM JBHXKEHUS YXOJSAIIUMX Ta30B H
ITOCTYNAIOIIETO BO3/lyXa B Pa3HBIX TOUKAX MPOEMA.

3aBHCUMOCTH MAacCCOBBIX PacXOJOB YXOJSIIMX ra30B U MOCTYHAOIIETO BO31yXa
JUISL BEPTUKAJIBHOTO MPSMOYTOJIBHOTO NMPOEMa MPH Pa3INYHbIX PEXKUMaX ra3000MeHa OT
IE€OMETPUUYECKUX XapaKTEPUCTUK JTOr0 IMpoeMa M CpeIHEOOBEMHBIX IapaMeTpoB
COCTOSIHUS Ta30BOM Cpeibl B MOMEIEHUH (TNIOTHOCTU U AaBiieHus). ['a3000MeH yepes
Kpyrible BEpTUKabHbIE MpoeMbl. ['a3000MeH uepe3 TOpU30HTANbHBIE IPOEMBI.
BnusHue Berpa Ha Ta3000MEH TOMEUIEHUS C OKpyKawoled arMocgepoi.
Pacripenienienne ruapoCTaTUYECKUX JABICHUM [0 BEPTUKAIM CHApYX U 3/1aHUA HA
HAaBETPEHHOM W TOABETPEHHOM €ro cTopoHax. Popmyibl g pacdyeTa MAacCOBBIX
pacxoJIoB ra3za 4epe3 NpsIMOYTOJIbHBIM MPOEM C Y4YE€TOM BIMSIHHUS BeTpa. BimsHue
HEOJHOPOJHOCTH TEMIEPATypHOrO TIOJsI B IIOMEIIEHWM Ha  PaCIpElEIICHHE
TUAPOCTATUYECKUX JIaBJIICHUI BHYTPHU MOMEIIEHUS U HA Ta3000MEH Yepe3 IPOEMBI.

PannaiimoHHO-KOHBEKTHUBHBIN TpoIlecC TEIIoNepeHoca B ra3oo0pa3Hoil cpeje
npu noxape B nomemeHnu. ConpspkeHHas MaTeMaTH4YecKas MOCTAHOBKA 3aJadd O
HarpeBaHUU CTPOMUTENbHBIX KOHCTPYKUUN MpH Moxkape. IMIUpPUUECKUe (OpMyJIIbl IS
pacyera MHTETPaIbHOIO TEILIOBOIO IIOTOKA B OTPAXKIACHU.

CKOpOCTB BBITOpaHUs TOPIOUYMX MaTepUalIoB. ['oproyast Harpy3ka B IOMELIEHNUN U
€€ XapaKTEpUCTUKU. JIMHENHAasd CKOPOCTh PaclpOCTPaHEHHUs IUIAMEHU 110 IIOBEPXHOCTH
roprouer Harpysku. Pacuer Iwiomanu Imo)kapa IIpM Pa3jdYHBIX BUJAX IT0KAPHOU
Harpys3ku. YJellbHash MaccoBasi CKOPOCTb BBITOPAHUSA TBEPIBIX U JKUAKUX TIOPIOYMX
MaTepuanoB. TemioBas MOIIHOCTh o4ara noxapa B NOMEIeHUH. BiausiHue razooomeHa
Ha IPOLIECC TOPEHUS MATEPHUAJIOB B IOMEIICHUH. PEeKMMBI MOKapoOB B NOMELICHUH B
3aBUCHUMOCTH OT KOJIMYECTBA NOCTYMAIOLIET0 4Yepe3 IPOEM BO31yXa. 3aBUCHMOCTH
MOITHOCTH TEIUIOBBIAEIEHUS IIPHU MOXKAPE OT KOHLUEHTPALMU KUCIOPOAA B IOMEILICHHH.
CkopocTu moTpedsIeHHs KUCI0poaa, 00pa3oBaHUsl TOKCUYHBIX MPOAYKTOB TOPEHUS U
JIBIMOBBIJICTICHUS.

Paznensl a1t caMOCTOSTENIEHOTO U3yUeHUS
Bnusinue BeTpa Ha ra3000MeH.
["a3000MeH yepe3 ropu30HTaNIbHBIE IPOEMBI.
["a3000MeH yepe3 KpyTiible IPOEMBI.
OMnupuyeckre GopMyJibl sl pacdyeTra CpeaHux Kod(PQUIIMEHTOB TEIIOOTIauyu Ha
BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX TOBEPXHOCTSIX OTPaKICHUN.
5. Merog Ditnepa (mpubnuxenHoe penieHue nuddepeHuanbHbIX YPaBHEHU ).

el
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6.OMrupuyeckue GOpMyJbl IS pacueTa HMHTETPaIbHOrO TEIJIOBOTO IIOTOKA B
OTPAXKICHUSL.

7.JIy4uCTBIN TEIUIOBOM NOTOK Y€pPE3 IIPOEMBI.

8. TemnooTaaya rOpu30HTAIBHBIX CTEPKHEBBIX KOHCTPYKIIHM, OMBIBAEMBIX INIAMEHEM.

BOHpOCI)I AJI1 CAMOKOHTPOJIA

1. | ComocraBbTe BemuuuHbI (cieBa) U || Pa + gPa(h —y)
WX pacueTHbIe PopMyIIbI (CTIpaBa): > Pm+ gPm(h—y)
DPuap
PeH

2. | Ha ocHOBe [aHHBIX, MNOJYYEHHBIX | 1. Bnauane skcriepumenTa
MpU UCCIEJOBAHUM MAaTEPUATHHOTO 3HA4YCHUE BEJIMYMHBI PACTET, 3aTEM,
Y DHEPreTUYECKOoro OanaHca moxapa JIOCTUTHYB MaKCUMaJIbHOTO
B TOMEIICHUH, YKaXKUTE XapakTep 3HAYEHUS HE U3MEHSIETCS, 3aTEM
U3MEHEHHSI BEIMYUHBI  CKOPOCTH YMEHBIIIAETCS
BBITOPAHUSL: 2. Hab6nrogaetcst poct 3HaueHus
(EnuHu4HbIN BEIOOD) BEJINYMHBI B TCUEHUH BCETO BPEMEHU

AKCHEPUMEHTA
3. 3HaYeHUE BEINYMHBI BO
BPEMEHH HE U3MEHSETCS

3. | Yxaxure ¢opMmyny ansg pacdera | | 0, =00 nox
TEIJIOBOT'0 MOTOKA, MOCTYMAIOLIEro B _ »
OTPaKIAIONINE KOHCTPYKIMH: 2 0, = pnyQ,
(EnuHu4HBIN BBIOOD) 3. Q, =gnyM,

4 0, =ynyQ;

4. | Ykaxure pexuM, B  KOTOpoM | 1. Britankuanus
HaxXOAUTCS TMOTOK ra3oB B Ipoeme | 2. CmenianHoM
cClIn Y*<YH.cpe3.npoeMa ? 3 HpI/ITOKa
(EnuHuyHbIN BBIOOD)

5. | B KakoM pexume HaxXOAWUTCs TMOTOK | 1. BritankuBanus
rasoB B poeMe ecnu | 2. CwmenranHom
Y+«=>Ys.cpes.npoema ? 3. HpI/ITOKa
(EnuHuyHBIN BRIOOD)

6. | B xakoM pexnme HaxOJIWUTCS MOTOK | 1. BritankuBanus
razop B  IpoeMe TIpu  €ro | 2. CmenianHoM
pacnionoxenuu Huwxe [1PJ[? 3. IIputoka
(EnuHuyHbIN BBIOOD)

OnopHbIe TEPMHUHBI: Ta3000MEH, MIOCKOCTh PaBHBIX JIaBJICHUH, TEIJIOBOM MOTOK.
Jluteparypa: [1, 4, 10, 22, 23, 24-30].
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Tema 4. MaremaTnuyeckasi IOCTAHOBKA 33/1a4¥ O JAWHAMHMKE OIIACHBIX
(pakTOpOB MOKaApa B IOMEIICHUU B HAYAJIBLHOU CTAAMU

[lonsiTe O HayanbHOW CTaaUMU TMOXapa C MO3ULHUHU 33aJaud O OE30MaCHOCTH
sBakyaluu JroAeil. OcoOeHHOCTh Ta3000MeHa MOMEIIEHUS C  OKpyXaroueu
atMoc(epoll B HauajabHOU cTaguu noxapa. Cucrema nuddepeHIanbHbIX YpaBHEHUN
MHTETPAJIbHOM MOJENU MOoXkapa C y4eToM 3TOoW 0cOOeHHOCTH razoodOmeHa. CpenHee
3HaueHue Kod(pPuIMEeHTa TEIUIONOTEPb, XapaKTEPU3YIOUIEr0 TEIJIONOIJIONIEHUE
OrpaXkJICHUSMU. AHAIUTHYECKOE pEUIeHUE 3aJayd O JMHAMHUKE OMNacHbIX (haKTOpPOB
nokapa INpyu KPyrOBOM M JIMHEWHOM pPAaCIpPOCTPAHEHWH IUUIAMEHHM II0 MOBEPXHOCTH
TBEPJIOM TOPHOYEN HATPy3KH, a TAK)KE NPU TOPEHHUH KUIAKOCTEH. B3auMOCBSI3b MEXIy
KPUTHUYECKUMH CpPEeIHEOOBEMHBIMH 3HAUEHUSIMH OIMACHBIX (DaKTOpPOB TOXKapa ¢
NPEAEIbHO JOMYCTUMBIMU UX 3HAYEHUSMH B 30HE NMpeObIBaHUs nroAeil. Dopmyssl 11
pacyera KpUTHYECKOW MPOJOJDKATEIIBHOCTH N0KAPA MO YCIOBUIO JOCTHKEHUS KaXKIbIM
OIACHBIM (PAaKTOPOM CBOETO IPEIEIbHO AOIYCTUMOI0 3Ha4eHMsI B paboyeil 30He.

BnusiHue pa3smepoB NpoeMOB Ha JUHAMHUKY OINAcCHBIX (DaKTOPOB IOXKapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTh KPUTHYECKOW ITPOJOJKATEIBHOCTH IOXKapa OT
KPUTEPHUsI IPOEMHOCTH.

@opMyJIMpOBKA CLEHApPHUs pa3BUTHUS MoOXKapa B 31aHun. OnpeeneHue pacueTHON
BEJIMYMHBI TIOKApHOTO pPHUCKAa B 3/aHUAX PA3IMYHBIX KIJIACCOB (DYHKUIMOHAIBHOM
MOKapHOW omacHOCTH. OIpeneneHne pacdeTHOW BEIWYMHBI ITOKAPHOTO pPHCKA Ha
IIPOU3BOICTBEHHOM OOBEKTE.

Monundukammst 6a30BO MaTeMaTHYeCKOW MOJETH TMoXapa JJig yueTa BIIHSHHUS
TyHmIeHusi: 00BEMHOTO Ta30BOT0, PACIBUICHHON BOMOH. JlOMONHUTENBHOE ypaBHEHHE
OanmaHca. BnusiHMe KOHLIEHTpAllMy OTHETYIIAIETO BEIIECTBA HA CKOPOCTh BBITOPAHHS.

Pa3II€JIBI ML CaMOCTOATCIIbHOI'O U3YUCHUA

1. PaguanoHHO-KOHBEKTHBHBIN MPOIIECC TEIIONEpEHOca B ra3000pa3HON cpeae Mpu
NI0’Kape B IOMEIICHNH.

2. Tennoormaya BEPTUKAIBHBIX [MOBEPXHOCTEW Orpa)XJACHUN TOMEIICHUS MpH
Pa3JIMYHBIX CTAOUAX MOXKapa.

3. TermmoBoe B3aMMOJCHCTBHE NMEPEKPBHITUN C BOCXOMSIIUM MOTOKOM Tra3oB OT Oyara
TOpPEHUA.

4. ConpspkeHHas MaTeMaTUYecKas IMOCTAHOBKA 3aJa4yd O HAarpeBaHUM CTPOUTEIbHBIX
KOHCTPYKIIMH IIPH TOKApE.

5. Ilpomeccel  HarpeBaHUsT  CTPOUTENBHBIX  KOHCTPYKUMWA TMpU  TOXKape U
MaTEMaTUYECKOE OMHUCAHUE ITUX MPOLIECCOB.

Bomnpock! 11t caMOKOHTPOJIA

l.| VkaxkuTe NpaBuibHbIE HadalbHBIE | | b= p =0 : Pe 023
YCIIOBUSL JUIi PELICHHS CHCTEMBI P,
muddepeHITnaTbHBIX ypaBHEHUM ey
UHTETPaIbHON MaTeMaTHuecKol | = P = Pe b Hu =05 o 0,226
MOJIEJIY NI0Kapa B TIOMEICHUH
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(EnuanunbIl BEIOOD) 3.5 —p. o =0 D026 : p, =0
Pm
2.| Ykaxure CBOMCTBA roprouert | 1. YaenbHas CKOpOCTb BBITOPAHUS
Harpy3ky, KOTOpble BIHAIOT Ha | 2. CKOpOCTb paclpOCTPaHECHHUS
nuHamMuky O®IT MJIaMCHHU
(MHOXeCTBEHHBIN BEIOOD) 3. KonuuecTtBo
4. Oobem
3.| KoMmmnbrotepHbIi sKcnepuMeHT: | 1. Jlemesne npoBecTH, 4em
(EnuHMYHBIN BBIOOD) busznueckuit
2. JIopoxe mpOBECTH, YEM
buznyeckuit

. [IpoBoauTCS Ha peamTbHOM 00BEKTE

. HpOBOIII/ITC}I Ha pCaJIbHOM 00BEKTE
1

4. YKaXuTe  eIUHUIBI  W3MEPCHHS
CKOPOCTH  BBITOpaHUsI  BEIIECTBA:
(MHOECTBEHHBIN BBIOOD)

Ke ¢

5.| YkaxuTe  eOWHUIBI ~ U3MEPCHUSA
YIAEIbHOM  CKOPOCTH  BBITOpAHUS
BEIIECTBA;

(MHOECTBEHHBIN BBIOOD)

e m - c
2 -
mm ™ ¢

-1

RS ST I S PO
g
9}

. Joie M7 ¢

6. Kak wm3menutcs asiMooOpasyromas | 1. YBenunuutcs

CIIOCOOHOCTh TOPIOYEro matepuana | 2. YMEHbUIUTCS
D npu yBenumuenum yzaensHOM | 3. He m3menurcs
CKOPOCTH BBIFOpaHUA Yy B JBa
paza?

(EnuHu4HbBIN BBIOOD)

OnopHble TEPMHUHBI: HaydajibHasl CTaJus I0OXapa, KPUTUUECKAS MPOJIOHKUTEIBHOCTh
nokapa, KO3(h(UIMEHT TEeIIONOIJIONIECHUS, OTHETYIIAIee BEIECTBO, CKOPOCTh
BBITOPAHMUSI.

Jlutepatypa: [2, 4, 10, 22, 23, 24-30].

Tema 5. IIporHo3upoBaHMe JAMHAMUKHM ONACHBIX (PAKTOPOB IOKapa B
NMOMeIeHUH HHTErPaJibHbIM METO/I0M C Y4€TOM TYLIEHHs MoKapa

Moaudukamms 6a30Boil MaTeMaTHYECKOM MOJIEIH JIJIsl yueTa BIUSHHUSI 00BEMHOIO
ra3oBoro TymieHus. JlomogHuTenpHOE ypaBHEeHHE OanlaHca. BiusHHe KOHIIGHTpalUH
OTHETYIIIAIIIEr0 BEIIECTBA Ha CKOPOCTh BBITOpaHHsa. Moaudukanus ajaropurMa
YHCJICHHOTO PEIICHUS 3aJauu.

Mertoauka oOmpenelieHus CpeaHEOObEMHOTO JABJICHHS, CPEIHEMAcCOBOM H
CpeaHeOObEMHON  TeMmmepaTyp Ha OCHOBE  HHCTPYMEHTAJIBHBIX  HM3MEPEHHUM.
DKCHEPUMEHTAIBHBIE METOABI U3MEPEHUS] ONTUYECKOM TNIOTHOCTH JIbIMA.
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Pa3II€J]BI M1 CaMOCTOATCIIBHOI'O U3YUCHUA

OIpeeTICHUS

CpeaHEeOObEMHOTO  JIaBJICHUSA,
CpPEeIHEOOBEMHOM TEMITEpaTyp Ha OCHOBE HHCTPYMEHTAIbHBIX U3MEPCHUH.
2. DKCIepUMEHTAIbHBIC METOIbI H3MEPCHUS ONITHYSCKON IIJIOTHOCTH JbIMA.

CpEIHEMACCOBOM

BOHpOCBI AJIs1 CAMOKOHTPOJIA

. UTO TMO3BOJSIIOT TIOJYYUTH IMpHU
MIPOBEICHUH TOBEPOYHBIX PACUETOB
CHUCTEM MPOTHUBOABIMHOM 3aIUTHI
METO/TBI KOMITBIOTEPHOTO
MOJEIUPOBAHUA?
(MHOXeCTBEHHBIN BEIOOD)

. [IpoBepuTh 3(pPeKTUBHOCTD

cuctemsl 11713

. COKOHOMHTH (PUHAHCOBBIE CPECTBA
. [IpenoTBpaTuTh BOZHUKHOBEHHE

noxxapa

. YMEHBIINUTH PACIPOCTPAHEHNE

JIbIMA MO 3JaHUIO MPU MOKAPE

.| Vkaxure aBHEHHE dlp V) ,
P ——— =y + Gg — Gr + Gpp — Gppir
MaTEpHAILHOr0 OallaHca C Y4EeTOM dr
IPUTOYHO-BLITSXKHOM BEHTHIISALINN
> dlpmV)
(EnuHUYHBIN BBIOOD) B Y + Gg — Gr + Gpp
2.
dpm V) .
S =Y + Gg — Gr — Gyt
T
dl gy V) . . . .
4 ﬁ =y + Gg — Gr — Gpp + Gpyir
.| Ykaxure dM

YpaBHEHUE

=y +G,, -G+ Gy,

(EnuHuyHbIi BHIOOD)

MaTepHaIbHOTO OajlaHca C y4eTOM dr
00BEMHOTI0O TYLIEHUS dlpmV)
. — — =Y+ Gg —Gr+ Gpp
(EnuHu4HBIN BHIOOD) dr
%:U’J‘I‘GB—G'—GHHT
.| Kakme mnpunnuner mnpekpamienus | 1. Pa3z6aBnenue
TOPEHHs JIekKaT B OCHOBE Iporecca | 2. OxjaxiacHue
TyHIEHUs TMOXapa B nomenieHuu | 3. XUMHUYECKOE TOPMOKEHUE
WHEPTHBIM Ta30M? 4. W3ongamus
(MHOkECTBEHHBIN BHIOOD)
.| Ykaxxute  emununbl  u3Mepenus | 1. Ila/c
BennuuHbl Gop B ypaBHEHMH: 2. xr/c
—d{va:] =S 4[ + GB T G[‘ + GDE 3 H/C
dr 4, mc

OnopHble TEPMUHBI: OTHETYIIAIIEE BEIIECTBO, CKOPOCTh BBITOPAHUS.
Jluteparypa: [2, 4, 10, 11, 22, 23, 24-30].
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Tema 6. OcCHOBHBIe TMOJIOKEHHSI 30HHOTO MOAEJUPOBAHUS IMHAMHUKH
ONACHBIX (JAKTOPOB MOKapPa B MOMeEIEHNH

OO6nacTh MpUMEHEHUs 30HHBIX MoJieiel mokapoB. OCOOCHHOCTH pacipeeeHus
JIOKJIBHBIX MapaMEeTPOB COCTOSIHUSI Ta30BOM CpeJlbl BHYTPU MOMEIICHUS B HAaYaJbHOU
CTaJIMM TOXKapa W MpH JIOKAIBHBIX MoXKapax. Pa3niesieHue BHYTPEHHEro MPOCTPAHCTBA
paccMaTpuBaeMoro mnokapa Ha 30Hbl. XapaKTEpPHbIC 30HbI B HAYAJIBHOM CTAIMU MOXKapa
— IUIAMEHHAs 30Ha, KOHBEKTHMBHAasA KOJOHKAa HaJl 04aroM TOpE€HHUs, MPUIOTOJOYHBIN
CJIOM HarpeThIX ra30B U 30HA XOJIOJHOTO BO3/lyXa. Y CIIOBHBIC TPAHUIIBI MEXKY 30HAMHU
U CpeIHEOOBEMHBIC TTapaMEeTPhI CPe/lbl B TUX 30HaxX. B3aumoaeicTBre MEX 1y 30HAMU
U U3MEHEHHUE HUX Pa3MEpOB C TE€UECHHEM BpeMeHH. MHTerpanbHbIA METOJ| OMHCAHUS
W3MEHEHUSI COCTOSIHUSL cpelbl B Kaxaou 3oHe. Kiaccudukainusi 30HHBIX MoOjeNeH
noxkapa B 3/TaHUM.

OnpeneneHrue MOTOKOB MacChl M JHEPTMM U3 KOHBEKTUBHOW KOJIOHKM B
MIPUIIOTOJIOYHBIN CJIOM HAa OCHOBE TCOPUM CBOOOIHON TypOYJIEHTHOM KOHBEKTHBHOM
ctpyu. CKOpOCTh MOCTYIICHUSI TOKCUYHBIX Ta30B U ONTHYECKOI0 KOJWYECTBA JIbIMa B
MIPUIIOTOJIOYHBIN 0. ['a3000MEeH IPHUIIOTOJIOYHOTO CJI0S C BHEIIHEH aTtMocdepoit
yepes mpoembl. PaboTta pacuimpeHust IpUnoTOIOYHOM 30HBI.

Juddepenimanbaple ypaBHCHHST MaTepualibHOrO OajlaHca ra30BOM Cpelbl U €€
KOMIIOHEHTOB, ©OajlaHCa ONTHYECKOr0 KOJWYECTBA JIbIMA HM  JHEPTHH  JUIA
MPUIIOTOJIOYHOM 30HBI TPH OTCYTCTBHM Ta3000MeHa C BHEHIHEH aTtMocdepoil.
Huddepennnanbable ypaBHEHUS JBYXKCHUS HUKHEW T'PAHUIbI MPUIIOTOJIOYHON 30HHI.
HavanpHble ycioBus.

MaremaTudeckasi MOCTaHOBKA 3aJlauyd O JUHAMUKE OMACHBIX ()aKTOPOB MOXKapa B
MPUTIOTOJIOYHON 30HE M €€ aHAJIUTHUYECKOE PEIICHUE MNP IMOCTOSHHBIX 3HAYCHUSIX
pa3MepoB U TEIJIOBOM MOIIHOCTH O4Yara TOpeHus..

MaremaTudeckas MOCTaHOBKA 3aJ1auyd O JUHAMUKE OMACHBIX (haKTOPOB IOKapa B
MPUNOTOJIOYHON 30HE TMOMEIICHUSI M €€ YHUCJICHHOE pEIIeHHe IMpu Tra3000MeHe
MPUIIOTOJIOYHOTO CJIOA C BHEWIHEW CPEelIod M HM3MEHSIOIIUMCS CO BPEMEHEM OYaroM
noxapa. Cl10>XHOCTb YUCJICHHON peaiu3allvy MOJIHOM 30HHOM MaTEMAaTHYECKON MO/IEIIH.
AJITOpUTM 4YHUCIEHHOrO pemieHusa 3aaaun Ha [I9BM. Ctpykrypa mporpamMMmbl U €€
3anmyck. JleficTBUS TPy BOSHUKHOBEHUH OIITHOOK.

O0600111eHHBIC TIEPEMEHHBIE U YPAaBHEHUSI, OMUCHIBAIOIINE TTOKAP B MTOMEILICHUH.
[Togobue u kputepuu momodOusi moxkapo. Meroa Ditsiepa (MpUOTUKEHHOE PELICHUE
i pepeHInaNbHBIX YPABHEHUN ).

P a3aciibl JJIs1 CAMOCTOATCIIbBHOI'O U3YUYCHU S

1. 3aBUCMMOCTh KPUTHYECKOW MPOJODKUTEIBHOCTA IIOXkKapa OT IMPOEMHOCTH U
KPUTEPHSI IPOEMHOCTH.

2. @opmynbl JUIsl pacueTa cpenHero ko3(hduiueHTa TemionoTepb Npu ONpeaesIeHUH
KPUTHUUECKHUX 3HAYEHHUI OMACHBIX (DAKTOPOB MOKapa.

3. ANrOpuTM YHCIEHHOTO pElIEHUs 3aJa4d O 30HHOM MOJEIMPOBAHUM JWHAMHUKHU
OMAacHBIX (PaKTOPOB MOKapa B OMEIICHUU.

4. MaremaTtuueckasi AByX30HHAsI MOJENb [10Kapa B 3[aHUU.
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BOHpOCBI A1 CAMOKOHTPOJIA

l.|llpy  30HHOM  MognenupoBaHuu | 1. Toabko Ha 1BE 30HBI
nokapa  IpocTpaHcTBO  BHYTpH | 2. Ha moGoe uucio 30H
ITIOMELICHUS MOYKHO Pa3ICIIUTh 3. TosibKO Ha TPH 30HBI
(EnuHuyHbIN BHIOOD) 4. Henb3st pa3aensiTh Ha 30HbI

2.| YcnoBus  npuMmMeHeHMs ~ 30HHOM | 1. Pa3mepsl ouara ropeHus
MOJIEJIH TToKapa 3HAYUTENIBHO OOJIbIIE pa3MEPOB
(MHOXeCTBEHHBIN BEIOOD) MTOMEIICHUSA

2. Pa3mepsl oyara ropeHus
3HAYUTEIBLHO MEHBIIIE PA3MEPOB
NOMEIICHUS

3. Pa3mepsl ouara ropeHus1 paBHbI
pazMepam IOMEIIECHUs

3.| Ykaxure bamunuio yueHoro, | . A. PeikoB
BIIEpBbIE pa3paboraBiiero 30HHYIO | 2. E. Bomanun
MaTeMaTUYECKYI0 MOJelb noxapa B | 3. M. OBCSAHHHKOB
HAIlIEN CTpaHe: 4. M. Kommapos
(EnuHuyHbIi BHIOOD) 5. C.Ily3au

4.| Vkaxure bopmyiy | T, + Quow1—x)
ONpENENIeHUs] MaccOBOIO pacxoja cplx

1
3

2. 02128 (1 ) (y+ yo):

razda B CEUYEHUHM KOHBEKTUBHOU

KOJIOHKHU:
(EnuHu4HBIN BBIOOD) 3. o= piTL =T =psTs
5.| MoxHo m penaktupoBath | 1. Jla. 3HaueHHs] yCTaHABIMBAIOTCS HA
MPENEIbHO JIOMYCTUMBIE 3HAYCHUS BKJIaaKe «MoAEeIpOBAHUEY» B MEHIO
O®II B nporpamme Cutuc biiok? 143 ODIT»
(EnuHu4HBIN BBIOOD) 2. Jla. 3HaueHUs yCTaHABJIMBAKOTCS B
okHe «Hactpolika» Ha BKIIaJKe
«I 113 ODID»
3. Her
6. Ha xkakoil Bkiagke B mporpamme | 1. ['eomerpus
Cutuc bnok 3agarorcss mapamerpsl | 2. MopaenrpoBaHue
ouara noxapa? 3. OObeKT
(EnuHuyHbIi BHIOOD) 4. ABTOOTHET

OnopHbIie TEPMUHBI: 30HHAS MOJIETb MTOXkKapa, IPUIOTOIOUYHAS 30HA.
Jlutepatypa: [2, 3, 10, 11, 22, 23, 24-30].

Tema 7. OcHOBHbIC  1O0JIOKeHMS  AUPPEepPeHUHATBHOIO  MeToaa
MOJAECTHPOBAHUS JUHAMHMKH ONIACHBIX (JAKTOPOB MOKapa B IOMEICHUH

CymHocTh MeTO/a, €ro HHPOpMaTUBHOCTh. COBPEMEHHOE COCTOSIHHE BOIIPOCA.

bazoBas cucrema nqudpepeHIHaTbHbIX YPAaBHEHUN B YACTHBIX MPOU3BOIHBIX IS
ONMHCaHUs TYpOYJIEHTHOIO HECTAlMOHAPHOTO JBHWKEHUS M IPOLECCOB TEIUIO- U
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MacCOIIEpEHOCa B MHOIOKOMITOHEHTHOM a30BOM CMECU € YYETOM XUMUUYECKUX PEAKLIUN
1 00pa30BaHUs JBIMOBOTO a3p030iis1. Mojenu Juist pacuera TypOyIeHTHBIX TEUEHUN MTPU
nokape B IIOMELIEHUHM: HMX BHJIbI, ocoOeHHocTH mnpumeHeHus. Kiaccupukanms
mupdepeHIMaTbHBIX  Mojenae moxapa. [lporpamMmbl, YHCIEHHO pean3yrolue
g depeHraIbHble MOJIEIH MOXKapa.

Matemaruueckass MOCTaHOBKAa 3aJaud MPOTHO3MPOBAHUS OIACHBIX (HaKTOPOB
nokapa B 3/1aHUU C TIOMOIIbIO Ju(depeHInaIbHON Moenu noxapa. PacueTHbie ceTku
JUISL CKAJSIPHBIX BEJIMYMH M TPOEKIHMI CKOPOCTH. AMNNPOKCHMAIMS MO BPEMEHHU.
CtpykTypa anropuTMa pemieHus. TecTupoBaHWe W ampodamusi MaTeMaTHYECKON
MOJIENM U €€ YMCIEHHOU peanu3anuu. OnrcaHue nporpaMmbl YMCIEHHOW pEeaIM3aliy
MOJIEJH U €€ 3aIlyCK. 3a/JaHhe UCXOHBIX TAHHBIX. AHAJIN3 PE3yIbTATOB PacyeTa.

HopmatnBHOE 3HauyeHHWE TMOXKAPHOTO pPUCKA I 30aHUM MU COOPYKEHHM.
MeTroauku OmnpeneneHrus pacueTHBIX BEIMYMH IOKAPHOIO pHUCKA B 3IAHUAX,
COOPYKEHHUSX U MOXKAPHBIX OTCEKaX.

Pa3IICJ]BI ML CaMOCTOATCIIBHOI'O U3YUCHUA

1. I'paHnyHbIlE W HayaJdbHBIE YCJIOBUA HA OrPaXJAKOLIMX IOBEPXHOCTAX M Ha
IIOBEPXHOCTH TOPIOYETO.

2. OmnpeneneHre pPacyeTHOW BEJIWMYMHBI MOXKAPHOTO PHUCKA B 3IAHUAX Pa3IMYHBIX
KJIaCCOB (DYHKIIMOHAJIBHOM MOXKAapPHOU ONACHOCTH.

3. Mogenu s pacuera TypOYyJEHTHBIX TEUCHUM TTPU MOKape B MOMEIICHUU: UX BUJIBI,
0COOCHHOCTH MPUMEHEHHUSL.

4. Meroauku ONpeAeieHUusT pPacyeTHBIX BEJIWYMH IOKAPHOTO pHCKAa B 3/IaHUSX,
COOPYKEHUAX U MOKAPHBIX OTCEKAX.

5. HopMatuBHOE 3Hau€HUE MTOKAPHOTO PUCKA IS 31AHUN U COOPYKEHHUM.

BOHpOCBI AJIs1 CAMOKOHTPOJIA

1. IIpu  MonenupoBanuu  moxapa | 1. Ilonel ckopocrei
MOJIEBBIM  METOAOM  pe3yibTaThl | 2. [lonei mnomanei
pemieHuss  cucteMmbl  ypaBHeHuil | 3. [lonel rpaarieHTOB
MoJTy4yarTcs B popme:

(EnuHuyHbIN BBIOOD)

2. Ilepeuncnure JNOTOJIHUTENBHBIE | 1. Monenps nmporpeBa CTpOUTENIBHBIX
COOTHOILLIEHHS  TOJIEBOM  MOJEIHU KOHCTPYKIIUI
roXkapa 2. Mopneinb ropeHus
(MHOXeCTBeHHBIH BHIOOD) 3. Mozenps pagualioOHHOTO

TerI000MeHa
4. Mojenb TypOyJIEeHTHOTO
TEMI0MaccoOOMeHa

3. Ilepeuncnure yuennix, BHecmux | 1.HO.A. Kommapos
BKIag B  pa3paborky moneBwix | 2. C.B. Ily3zau
MOJICJIEN MOKapa 3. M.IO. OBCSIHHUKOB
(MHO>KeCTBEHHBIN BHIOOD) 4. A.M. PexoB
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5. N.JI. be36opoibko
4. Ha wuuncnennom pemenun kakux | 1. boitna-Mapuorra
ypaBHEHUM OCHOBaH mosieBor metof | 2. HaBbe-Ctokca
MOJIEITUPOBAHUS rnoxapa B | 3. Taycca-Octporpackoro
MTOMEILICHUU? 4. ITyankape
(EnuHuyHbIi BHIOOD)
5. Ilepeunciure HazBanusa nporpamm, | 1. CFAST
peamm3yrommux noneByr  mozenb | 2. PHOENICS
noxapa 3. JASMINE
(MHOXeCTBEHHBIN BEIOOD) 4. FDS
5. SigmaFire (Curma I1b 5)

OnopHbIE TEPMHUHBI: TYPOYJIEHTHOCTh, BSI3KOCTh, TEILIONPOBOJAHOCTh, AUGPy3us,
arMmpoKCHUMAaIlYsl, AITOPUTM, pacueTHasl CETKa.
Jureparypa: [1, 2, 6, 10, 12-14, 20-30].

METOANMYECKHUE PEKOMEHJIALIUN
MO BBINOJHEHUIO KYPCOBOM PABOThHI

KypcoBas pabota siBisiercss BakHOM (opmMoil 0OydeHHMs] W KOHTPOJS 3HAHUM,
YMEHUH U HABBIKOB 00Yy4arolIuXcsl.

BapraHT 3agaHuss Ha KypcOBOE€ IPOECKTUPOBAHUE ONPEIEIAIOTCS KaKIbIM
o0y4aeMbIM HHAMBUAYAIbHO MO HOMEPY 3a4ETHOM KHIDKKM (IO JABYM MOCIEIHUM
nudpam).

B 3amanun yka3biBaeTcs:

— HOMED BapHUaHTA;

— JIOJIXO IUIOLIAJM 10JIA IOMEIIEHUS, KOTOPYIO 3aHUMAET roprovasi Harpyska Qr, %o;

— IIpOrpaMMy MCCIIE€L0BATEIbCKOIO pa3ieia;

— IepeueHb OCHOBHBIX YUEOHO-METOANUECKUX TTOCOOUIA;

— (opMyIHpPOBKH OCHOBHBIX 3afad, KOTOPHIE TOJDKHBI OBITH PEIICHBI B KypCOBOMU
pabore.

Ilo BapuanTy 3aaHust 0pOpMIIIETCA TEXHUYECKOE 3aJJaHE Ha KYpCOBYIO padoTy,
B KOTOpPOM TMIPHUBOJATCS BCE HCXOJHBIC JAaHHBIE, HEOOXOIAMMBIC [JIs1 BBITOIHCHHS
paboTHI.

Jlist ynpoueHust paboThl ¢ IpOrpaMMoi B paboTe clieyeT MPUBECTU TaOJIULbI C
HAaMEHOBAHUSIMU MMAPAMETPOB, PA3MEPHOCTIMU M 3HAYEHUSAMH MAPAMETPOB, KOTOPHIE
BBOJSTCS B nporpammy s [1K.

KypcoBas pabora coctout u3 aByx paszzaeinos. llepBblii pazaen npeaycMaTpuBaeT
pacdeT pa3BUTHs IOXapa B IOMEIICHWH IO BapuWaHTaM 3aJaHus. Bropoi pasmen —
MICCIIEI0BATEIIbCKUM.

JlormyckaeTcs BBITIOJIHATH KypcoByt0 paborty no tematuke HUPC, onpenenenHoit
kadenpoi, TemMe IUIUIOMHOTO MPOEKTa W TMPOTHO3MPOBAHUIO OMACHBIX (DAKTOPOB
N0Kapa peaibHbIX OOBEKTOB.
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Brinonnenue KprOBOﬁ pa6OTBI BCI[éTCSI B 4achl CAMOCTOSTEIbHOM ITIOATOTOBKH.
Hepe;[ cz[aqeﬁ pa6OTBI Ha IIOAIINCh PYKOBOAUTCIIIO IIOACHUTCIbHAA 3allMCKa H
Tr pa(bnqecxaﬂ YaCTh THIATCIIBHO ITPOBCPAIOTCA.

KprOBaH pa60Ta OOCHHUBACTCA HAYYHBIM PYKOBOJHUTCIICM Ha OCHOBAHHUHU
PCUOCH3UPOBAHUA MOSICHUTEIbHOM 3aIIMCKH, Fpa(bH‘IGCKOP'I YaCTH U PC3YJIbTATOB 3alIHUTHI.

KprOBaH pa60Ta BBIITOJIHACTCA B COOTBCTCTBUH C MCTOINYCCKHNMH
PCKOMCHIAIIUAMU 110 BBIIIOJIHCHHIO KprOBOP'I pa6OTBI 110 JUCHUIIIINHC [5]

Tembl KypcoBbIX padoT

1. IIporHo3upoBaHue JUHAMUKH OMNACHBIX (DAKTOPOB MOXKapa B aIMUHUCTPATUBHOM
ITOMEIIEHHUH.

2. TlporHo3upoBaHue JUHAMUKH OMACHBIX (PAKTOPOB MOKapa B MOMELIEHUU alTEKH.

3. IlporHo3upoBaHne JUHAMUKH OMNACHBIX (AKTOpPOB TMOXKapa B IOMEUICHUU
OubnMoTEeKN.

4. TlporHo3upoBaHUE IUHAMHKU ONACHBIX (AKTOPOB IOXKapa B 3pPUTEIILHOM 3ajie

Tearpa.

[Tporuo3upoBaHie JUHAMHUKHU OMACHBIX (PaKTOPOB MOKapa B BHICTABOUYHOM 3aJI€.

6. IIporHo3upoBaHue JIUHAMHUKU OINACHBIX (PAKTOpOB TMOXapa B IOMEIICHUU
TUumnorpaduu.

7. IlporHo3upoBaHre JUHAMUKH OMACHBIX (PAKTOPOB MOXKapa B TOPrOBOM 3aJl€.

8. Ilporno3zupoBaHue AMHAMUKH ONACHBIX (DaKTOPOB MOKapa B KaOEITbHOM MOJIBAJIE.

9. IlporHo3upoBaHNe NWHAMUKH OMAcCHBIX (DaKTOPOB TMOKapa B MPOU3BOJCTBEHHOM
ITOMEIIEHNUH.

10.IIporuo3rpoBanre JUHAMUKH OMACHBIX (DAKTOPOB MOXKApa B JIECOMUILHOM LEXE.

11.1Iporuo3upoBanre JUHAMUKH OMACHBIX (PAKTOPOB MOKapa B MOMELIEHUH CKJIA/a.

12.IIporHo3upoBaHue TMHAMUKN OMACHBIX (DaKTOPOB MOKapa B 0()HCHOM ITOMEIICHUU.

)
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METOANMYECKHUE PEKOMEHIALINUA ITO NIOAI'OTOBKE K 3AYETY

3aderbl  SABIAIOTCS  (OPMOM  MPOMEXKYTOUHOW  aTTECTAllUd  YCIIEBAEMOCTHU
obOyuaroruxcsi. OHM IPOBOASTCS B 00BbeMe pabovuX MporpamMm 1o JUCHHUTITHHE.

[lenp 3a4€TOB — BBISIBUTH U OIICHUTHh TEOPETUYECKUE 3HAHUS, MPAKTHUUYECKHUE
YMEHHUSI U HaBBIKM KypCAHTOB (CiyllaTeseil) 3a MOJHBIA Kypc WJIM 4acTh (paszjen)
JUCITUTUTNHBI.

IlepeyeHs BONPOCOB AJIs1 IPOMEKYTOYHOM aTTECTALMU

1. Omnachble pakTopsl noxapa. Puznueckre BeaudnHsbl, xapakrepusytomue ODII B
KOJINYECTBEHHOM OTHOILLIEHUH; ITPEAEIBHO AomycTuMble 3HaueHnuss ODI1.

2. Mertoasl MmaTemMaTH4eCcKOro MoaenupoBanust JuHaMuk O®PII, ux ocobeHHOCTH U

00J1aCTH IPUMEHEHUSL.

HopmaTtrBHBIE OCHOBBI OIIPEAEIICHUS BEIMYMH ITOKAPHOTO PUCKA B 3/IaHUSX.

4. OOuiast  XapakTepUCTUKAa METOAMKH  OINpPENETCHUs PAaCYETHBIX  BEJIUYHUH
MOKapHOI0 PUCKA B 3AAHUSIX PA3JIMYHOTO (PYHKIMOHAIBHOTO HA3HAUYEHUS.

5. O06masgs xapakTepUCTHUKAa METOJUKH ONpPEIECICHUS PACUETHBIX BEJIUYMH
MOKapHOI'0 PUCKa HA MIPOU3BOJCTBEHHBIX OObEKTAX.

6. Cuenapuii noxapa. Kpurepun crenapusi moxkapa, Npu KOTOPOM PEATU3YHOTCS
HauXyALIue YCIOBUs U1l oOecrieueHus: 0€30MacCHOCTH JIHOIEH.

7. VIHTErpasIbHBI METOJ OINHCAHUSA COCTOSIHHAS Ta30BOM CPEAbl IPU IOXKape B
nomenieHun. CpenneoObeMHas TUIOTHOCTh Ta30BOM CPEAbl M CPEeTHEOOBEMHBIC
IapUUaJIbHBIE ITIOTHOCTH €€ KOMIIOHEHTOB.

8. CpenHeoObeMHAasi BHYTPEHHSISI SHEPIUsl U CPEIHEOOBEMHOE JaBJICHUE Ta30BOM
cpeanl B IOMEUIECHNUH.

9. HHTerpaibHOE YpaBHEHUE COCTOSIHUA Ia30BOM CPE/Ibl B TOMEILICHUMU.

10. IsiM0o0Opa3oBaHKe U apaMeTphl AbIMa, 00pa30BaHHOTO TBEPAbIMU YACTULIAMHU.

11.Koaryssiius 1 ceiMMeHTalys YaCTULL JbIMa.

12.0nTH4eckoe KOJMYECTBO AbIMA U CpeJHEO0BEMHAs ONTUYECKAs IUIOTHOCTD JbIMA.
CBs13p MEXKly ONITUYECKOM TUIOTHOCTBIO JbIMA U JAIBHOCTHIO BUJUMOCTH.

13.MlHTerpasibHblii  METOJ TEPMOJMHAMMYECKOro aHanu3a mnoxapa. Cpema B
IIOMEILEHUH KaK OTKPBITasi TEPMOJIMHAMUYECKAs CUCTEMA.

14.BpIiBOJ1 ypaBHEHHUI MaTEpUATILHOTO OalaHca Cpebl U €€ KOMITIOHEHTOB.

15.Knaccudukanust HHTErpajibHbIX MAaTEMAaTUUECKUX MOJIEJIEH MoXKapa.

16.[1puunnbl, oOyclnaBiIMBAIONINE IBMKCHHE Ta3a W Ta3000MEH TOMEIICHHS C
BHEIIHEM  Cpemod  yepe3  ImpoeMbl nOpu  noxape.  Pacnpenenenue
TUAPOCTATUYECKUX JABJICHUN N0 BEPTUKAJIN BHYTPU U CHAPYKHU ITOMEIEHHUS.

17.1110CKOCTh paBHBIX AABIEHUN. 3aBUCUMOCTDH PACIIOJIOKEHHS TIOCKOCTH PaBHBIX
JABJICHUH OT CPEeIHEOObEMHBIX 3HAUYECHUN ABJICHUS U IUNIOTHOCTH ra30BOM Cpebl
B IIOMEILICHNH.

18.Bo3MOKHBIE PEKUMBI Ta3000MEHA TOMENIEHUS YePE3 MPOEM.

19.BbiBo/1 ypaBHEHHU OallaHCa KUCIOPOJa UHTErpajJbHOW MaTeMaTHUECKOH MOJENIN
1o’kapa B IOMELICHUU.

20.3aBHCHUMOCTH MAacCOBBIX PaCcXOJI0B YXOJSIIMX Ia30B M IMOCTYHAOLIErO0 BO3IyXa
JUISL BEPTUKAJIBHOIO IMPSIMOYIOJBHOTO IIpOEMa MpPU Pa3IUYHBIX PEKUMAX

W
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razooOMeHa OT TIEOMETPUYECKMX  XapaKTEepUCTUK 3TOr0  IpoeMa U
CpeIHEO00BEMHBIX TAPAMETPOB COCTOSIHUS ra30BOM cpeibl B TOMELICHHUH.

21.3aBHCHUMOCTH MAacCOBBIX PAaCXOJ0B YXOJSIIMX Ia30B U MOCTYHAOLIErO0 BO3IyXa
JUIsL BEPTUKAIBHOIO KPYIJIOrO MpoeMa MpHU pa3IMyHbIX PeKUMax razoo0MeHa OT
F€OMETPUUECKUX XapaKTEPUCTUK 3TOTO NMPOEMa U CPEAHEOObEMHBIX TapaMeTPOB
COCTOSIHMSI Ta30BOM CPeENbl B IOMEIICHHH.

22.0co0eHHOCTH Ta3000MeHa Yepe3 TOpPU3OHTAIbHBIE IMPOEMbl MpPU IOXKape B
MOMEIICHUH.

23.BpIBOI ypaBHEHHMS MaTepUATBHOIO OajlaHCa TOKCHYHBIX MNPOAYKTOB TOPEHHS
WHTETPAIbHON MAaTEMATHYECKON MOJENH M0KAPa B IIOMEIICHUH.

24.BbIBOJI ypaBHEHHUsI OajlaHCa ONTHUYECKOW TUIOTHOCTU JbIMa WHTETPaIbHOMN
MaTEMaTUYECKON MOJIENU TI0Kapa B TOMEIICHHH.

25.1Ipoueccel  HarpeBaHUsT CTPOUTENBHBIX KOHCTPYKIMH NpH  IOXape U
MaTEMaTUYECKOE ONMCAHUE 3TUX IIPOLIECCOB.

26.ConpsbkeHHasi ~ MaTeMaThyeckas  IIOCTAaHOBKA — 3aJadyd O  HarpeBaHMH
CTPOUTEJILHBIX KOHCTPYKIMI IIPU ITOXKapeE.

27.I'oprounie BemiecTBa W UX XapakTepUCTUKH. OCOOEHHOCTH TOPEHUs TBEPAbIX,
KHUJIKUX U Ta3000pa3HbIX BEIIECTB.

28.CKOpOCTh BBITOpaHUsl TOpPHOYMX MarepuanoB. CKOPOCTh TEIUIOBBIACICHUS B
IIJJAMEHHOU 30HE.

29.I'oproyas Harpy3ka B IIOMEIICHUU U €€ XapaKTepUCTUKH. JIMHENMHas CKOPOCTh
pacnpocTpaHeHus IUIAMEHM IO [OBEPXHOCTU Toprodyeil Harpy3ku. Pacuer
IUIOLIAM MOXKapa MNPy Pa3IudHbIX BUAAX MMOKAPHOW HATPY3KH.

30.YnenbHass MaccoBas CKOPOCTb BBITOPAHUSA TBEPABIX W JKUAKAX TOPHOYUX
MaTepuasioB. TennoBas MOIIHOCTh OYara rnoxapa B HOMEIIEHUU.

31.BausiHue ra3oo0MeHa Ha Mpoliecc rOpeHHsl MaTEpUaJIOB B IOMEILICHUH.

32.PexxnMBbl IOKapOB B MOMEIICHUH B 3aBUCUMOCTH OT KOJMYECTBA ITOCTYIAKOLIETO
qyepe3 MpoeM BO31yXa.

33.3aBUCHUMOCTh MOIIHOCTH TEIJIOBBIIEIECHUS INPU IOXKape OT KOHILEHTpaluu
KHCJIOPOJa B IOMEILEHUN.

34.Cxopoctd TOTpeOJICHUST KHUCIOpOAa, OOpa3oBaHUSI TOKCUYHBIX MPOTYKTOB
TOPEHUSA U AbIMOBBIJICIICHHUS.

35.0cobeHHoCcTh Ta3000ME€Ha TMOMEIIEHUS C OKpYy)Kawoolier armochepoid B
HA4aJIbHOM CTaJIM MoXapa.

36.Cucrema auddepeHunanbHbIX YpaBHEHUH HHTETPAJIbHOM MOJENIH MoXapa B
HA4aJIbHOM CTaJIUM MoXKapa.

37. AHaIMUTUYECKOE PEIICHHE 3aJa4 O JTMHAMHKE OMAacHBIX (DAKTOPOB IOXkKapa Mpu
KPYrOBOM M JIMHEMHOM PACIPOCTPAHEHHH IUIAMEHHM IO MOBEPXHOCTU TBEPIOH
TrOPrOYEN HArpy3KH, a TAKXKE IPU TOPEHUHN KUTKOCTEM.

38.B3auMoCBsI3b MEXIAY KPUTHUYECKUMH CPEIHECOOBEMHBIMU 3HAYCHHUSIMU OTMACHBIX
(GakTopoB MOXKapa C NPEIENbHO JOMYCTUMBIMU HX 3HAYEHUSIMH B 30HE
npeObIBaHMs JTHOCH.

39.065nacTh NPUMEHEHUSI aHAIUTUYECKUX COOTHOILEHUH JJIsl pacyeTa KpUTUYECKOU
IIPOJOJDKUTENBHOCTH MOXKapa.

40.BnusiHuEe pa3MepOB IPOEMOB Ha JUHAMHUKY ONACHBIX (paKTOPOB MOXKapa.
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41 Kpurepuii npoeMHOCTH. 3aBUCHUMOCTh KPUTHYECKOW MPOJOJIKUTEIBHOCTH
nokapa OT POEMHOCTH U KPUTEPUS IPOEMHOCTH.

42 Moaudukanuss 06a30BOM MaTeMaTUYECKOM MOJAENM i1 ydeTa BIMSHUS
00BEMHOT0 ra30BOro TylieHus. JlonoJHUTEIbHOE YpaBHEHHE OanaHca.

43.BiusHUE KOHUEHTPALMU OTHETYIIAIEr0 BELIECTBA Ha CKOPOCTh BHITOPAHUSL.

44 Monudukanuss 06a30BOM MaTeMaTHUYECKOM MOJEIM JJIsl  y4yeTa TYLICHHS
pacHbUIEHHOM BOJIOU.

45.0co0eHHOCTH paclpeeNieHnsl JIOKATbHBIX IMapaMeTPOB COCTOSIHHUS Ta30BOM
Cpelibl BHYTPU MTOMEIIIEHUS B HA4YaJIbHOU CTaJUU TIOXKapa.

46.Pa3znenenue mpoOCTpaHCTBA BHYTPU II0XKapa HAa 30HBL. XAapAKTEPHBIE 30HBI B
HA4aJIbHOM CTaJIuM MoXapa.

47.BeiBoni  nuddepeHIMaIbHOTO YpaBHEHUSI MaTepHaJIbHOTO OajaHca ra3oBOM
cpenbl I MPUIOTOJIOYHOM 30HBI MPU OTCYTCTBUUM Ta3000MEHa C BHEIIHEH
aTMocdepoi.

48.BriBog aud@epeHunanbHOro ypaBHEHMsI OajlaHCa TOKCHYHBIX IPOJYKTOB
TOPEHUs JUIsl MPUIOTOJIOYHOM 30HBI IMPU OTCYTCTBHM ra3000MeHa C BHEIIHEH
aTMocdepoi.

49.BriBog nuddepeHInalbHOTO ypaBHEHUsI OajlaHCa ONTUYECKOrO0 KOJUYECTBA
IbIMa W SHEPruu AJi1 MPUIOTOJIOYHOM 30HBI MPU OTCYTCTBHM Ta3000MeHa ¢
BHEIITHEH aTMOC(EPOH.

50.BeiBoa auddepeHnmanbHOro ypaBHeHUs OajlaHca YHEPrUuu JJis IPUIOTOIOYHOM
30HBI ITPH OTCYTCTBUU ra3000MeHa C BHEIIHEH aTMOC(hepoi.

51.MatemaTtnueckas MOCTaHOBKA 33/1a4¥l O TMHAMHUKE OTMACHBIX (PAKTOPOB MoOKapa B
NPUNOTOJIOYHOM 30HE U €€ AaHAIMNTHYECKOE pEeIIEHUWE IMPU MOCTOSHHBIX
3HAYEHHUAX PA3MEPOB M TEIIOBOM MOILIHOCTH OYara ropeHus.

52.MatemaTtuueckas MOCTAaHOBKA 3a/1aydl MpU ra3000MEHE MPUIOTOJIOUYHOIO CJI0S €
BHEUIHEH Cpe/loil U N3MEHSIOIIMUMCS CO BPEMEHEM 0YaroM Ioxapa.

53.ba3oBast cuctema AuQpepeHnrnaIbHbIX YPaBHEHNN B YaCTHBIX MPOU3BOAHBIX AJIS
ONMHCaHUsl TypOYJIEHTHOTO HECTAllMOHAPHOTO JBMKEHMSI U MPOLECCOB TEIIO- U
MacCcoONEPEHOca B MHOTOKOMIIOHEHTHOM T'a30BOM CMECH.

54.Mognenu st pacueTra TypOYJIEHTHBIX T€UEHMH IMpPH IMOXKape B MOMELIEHUM: HX
BUJIBI 1 OCOOCHHOCTH.

55.Koappunuent temnonoriomenus: (HU3MUECKUN CMBICI, pacdyeTHas Qopmyia,
BJIMSTHUE HA JUHAMHKY OMACHBIX (DAKTOPOB moxkapa.

56.CBoiicTBa roproyeil Harpy3kd M HUX BIHMSHUE HA JUHAMUKY OIMACHBIX (PAKTOPOB
no>kapa.

57 . Knaccudukarus quddepeHnnanbHbIX MOACNIEeH moxkapa.

58.0co06eHHOCTH TMHAMUKY MOKapOB Ha MPOU3BOJICTBEHHBIX OOBEKTaX.

59.1IporpaMMHBbI€ CpeACTBa Jisl MPOrHO3a JUHAMUKHN ONACHBIX (PaKTOPOB IMOXKapa B
3JIaHUU.
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JIMTEPATYPA

IlepedeHb TUTEPATYPBI H Y4eOHO-METOAUYECKUX MATEPUAJIOB
JJI51 MOATOTOBKYU K 3aHATUSM

IlepeyeHb OCHOBHOM JIMTEPATYPbI

. IIporHo3upoBanue omacHbIX (aKTOPOB IMOKapa [DIEKTPOHHBIA pecypc]: ydeOHoe
nocobue / B.B. Illymmmun, JI.B. Pycckux, C.B. Ileaptuxuna, [.b. YepHbimos. —
Boporex: BU I'TIC MYC Poccun, 2016. — 110 c. Pesxxum moctyma: http://10.46.0.45.
. I[IporHo3mpoBaHre OIMacHBIX (HAaKTOPOB IMOXapa [DIEKTPOHHBIA pecypc]: ydeOHoe
noco6ue / FO.J[. Motopsirus, B.A. Jlounkos, ®@.A. Jlementses, FO.H. benpmmna. —
CII0.: Actepuon, 2013. — 108 c. Pexxum noctyna: http://10.46.0.45.

IlepedyeHb TOMOJIHUTEIBLHOM JUTEPATYPHI

. Marematuueckoe MOJCIUPOBAHUE JUHAMUKH OINACHBIX (AKTOPOB IOXkKapa:
7a00paTOPHBIN MPAKTUKYM Mo auctuiuinae «[Iporno3upoBanue onacHbIX (GakToOpoB
noxkapa» (30HHas Mojenb) [OnekTpoHHbii pecypc] / OscsunukoB M. HO.,
Jlammmu C.C., [IBape E.A. MBanoso: UIICA I'TIC MYC Poccuu, 2017. 96 c.
Pexxum goctyna: http://bibliomchs37.ru/book/4437/.

. MaTtematnueckoe MOJETUPOBAHHWE JTUHAMHUKMA OMAcHBIX (DAKTOpPOB TOXKapa
[OnexTpoHHbIl pecypc]: mpaktukym / OscsaaukoB M. HO., Jlammmna C.C.,
[IIBapeB E.A. MBanoBo: BaHOBCKas noxkapHo-cracarenbHas akagemus ['TIC MUC
Poccumn, 2019. 130 c. Pexxum moctyma: http://bibliomchs37.ru/book/5058/.

. Meroanueckue peKOMEHIalluy MO BBIITOJIHEHUIO KypCOBOM pabOThl O JUCHUILIMHE
«IIporHo3upoBanuie omacHbIX (aKTOpPOB MoXkapa» (u3a. 3, mepepad. W JIOM.) IS
oOyuvaroruxcst oyHo ¢opmbl 1o cnenuaigbHocTH  20.05.01 —  «Iloxkapnas
o6e3onacHocth» / C.C. Jlanmmun, E.A. IlIBapeB. MBanoBo: MBaHOBCKasi mokapHO-
cracatenbHass  akagemusi [TIC MUC Poccun, 2021. Pexum pgoctyna:
http://bibliomchs37.ru.

. IIpornosupoBanue OTaCHBIX dbakTopoB noxapa. HuddepenimanbHoe
MOJICIMPOBAHUE TIOKapa B 37aHUW: MpakTUKyM [OnektponHbId pecype] / C.C.
Jlanmn, E.A. I1IBapeB. MBaHoBo: VBaHOBCKas moskapHO-cliacaTebHasl aKaJIeMHs
I'TIC MYC Poccun, 2021. Pesxxum moctyma: http://bibliomchs37.ru/book/5194/.

. IIporHo3upoBanue onacHbIX (HaKTOPOB MOXKapa: yueOHO-METOINIECKOE TT0COOHe o
BBITIOJTHEHUIO KypCOBOM paboThl mo aucuuiuinHe «l[IporHo3mpoBaHue OmMacHbBIX
dbakTopoB moxapa» (mus  chaymartenedl  QaxkynpTeTa 3a04HOrO  00yuYeHHs,
oOyuatomuxcst 1o crenuanbHocTH  20.05.01  «IlokapHast ~ ©e30macHOCTHY)
[Dnextponnsiil pecypc] / M.YO. OBcsannukos, C.C. Jlanmmn. MBanoBo: BanoBckast
noxapHo-cnacarenbHas akagemus ['TIC MUC Poccun, 2017. 124 ¢. Pexum nocryna:
http://bibliomchs37.ru/book/4115/.

. Meroandeckue peKOMEH/IalluK MO BBIIIOJIHEHUIO KypPCOBOM paOOThI MO JUCIUTUIMHE
«IIporHo3upoBanue OMacHbIX (PAKTOPOB MOXKapa» sl OOYyYAIOMIMXCA MO0 3a0YHOU
dbopme oOyuenuss mo cneruanbHoctu 20.05.01 «IlokapHas Oe3omacHOCTE» U
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HampasieHuto moaroroBku 20.03.01 «TexnocdepHass Oe30macHOCTH» TPOPHIIb
«Iloxapnas 6e3omacHocTb» [DnexTponnsii pecypc]| / C.C. Jlanmun, E.A. [IBapes.
NBanoBo: NBanoBckas noxapHo-cracarenbHas akagemus [ TIC MYC Poccun, 2021.
29 c¢. Pexxum nocryma: http://bibliomchs37.ru/book/5180/.

9. CUI'MA TIIb 5 («Sigma Fire Safety» 5) [Iporpamma o pacuery pacnpoCTpaHEHHs
omnacHbIX (aKTOPOB TOXKapa IOJIEBOM MOJENbI0, JBaKyallud - HHAUBUAYaJIbHO-
MOTOYHOW MOJIEIBI0, BEPOATHOCTH 3BaKyallMM, PACUYETHOM BEIWYUHBI MOKAPHOTO
pucka.  PykoBoacTBO  moib3oBarenss  [DJEKTPOHHBIM — pecypc].  Pexum
nocryma: http://3ksigma.ru.

10.On€eKTpOHHBI HHTEPHET-Kypc 10 aucuuiuimHe «lIporHosmpoBanne OmacHbIX
dakropoB moxkapay [Dmekrponubiii pecypc| / C.C. Jlammua, M.JO. OBCSHHUKOB.
Pexxum noctyna: http://modm.pd.

11.RiskManager - mporpaMMHBIM  KOMIUIEKC JJIi  BBIYUCJICHUS  BEJIMYHMHBI
WHJMBUAYaJIbHOTO TOKAPHOTO pHUCKA ISl JIIOAEH, HAXONSIIMXCS B 3IaHUSX,
COOPY)KEHMSIX W TIOXKApHBIX OTCEKaX pPa3jUYHbIX KJIacCOB (YHKIHOHAIHHOM
NIO’KAPHOM OIACHOCTHU: PYKOBOJACTBO IOJIB30BATENS [ DJIEKTPOHHBIN pecypc]. Pexxum
nocryna: https://nordsoftware.ru/programms/riskmanager/.

12.FireGuide: IIporpamma st pacuera O®II u sBakyanuu Ha ocHoBe FDS+EVAC.
[ToneBass Mozpenb: PykoBoacTBO mosib3oBatens [DneKTpoHHBIM pecypc] / Pexum
nocryna: http://fireguide.ru/.

13.Fenix+ 3. [Iporpamma jiisi onpeneneHus: BEIMYUHBI HHIUBUIYAIBHOTO MOKapHOro
pucka: PykoBomcTBO momnb3oBaTens [DIeKTpoHHBIM pecypc| / Pexxum mocrtyma:
https://mst.su/fenix/.

14.Ilocobue 1O OMPENENICHUI0 PACUETHBIX BEIWYMH TMOXKAPHOTO pPHCKA IS
MPOU3BOJICTBEHHBIX 00beKTOB / A.FO. Jlaro3un u ap. 2-¢ uzgaHue, UCIpaBiICHHOE U
nononaenHoe. M.: BHUUIIO MUC Poccun, 2019. 344 c.

IlepeyeHb HOPMATUBHOM JIUTEPATYPHI

15. TP EADC 043/2017 Texuuueckuil perjiiaMeHT EBpa3uiickoro 3KOHOMHYECKOTO
coroza «O TpeOOBaHUAX K CpelcTBaM OOeCleueHUs MOXKapHOM Oe30MacHOCTU U
MOKAPOTYLIECHUS».

16.®enepanbubiii 3ak0H 0T 21.12.1994 1. Ne 69-D3 «O noxapHOi 6€301aCHOCTH.

17.@enepanbubiii 3akoH OT 22.07.2008 1. Ne 123-03 «TexHHUECKHM PErIaMEHT O
TpeOOBAHMSIX MOKAPHON O€30IaCHOCTH.

18.®enepanbubiii 3akoH 0T 23.05.2016 1. No 141-®3 «O cuyxbe B (enepanbHOR
IPOTHUBOIIOKAPHOU Ciy’k0e ['oCylnapCTBEHHONW MPOTHUBOIMOXAPHOW CIYKObI H
BHECCHUM HW3MEHEHH B OTACJIbHBIC 3aKOHOJATENIbHBIE aKThl Poccuiickon
Denepaum».

19.@enepanbnbiii 3akoH  oT  25.12.2008 1. Ne 273-®3 «O mnpOTUBOAECHCTBUU
KOPPYIILIUNY.

20.IToctanoBnenue IIpaBurensctBa Poccniickoii @enepanuu ot 22.07.2020 N 1084 «O
MOPSIAKE MPOBEJICHHS PACUETOB MO OLIEHKE MTOKAPHOTO PUCKA.

21.ITocranoBnenue IlpaButensctBa Poccuiickoii @enepanuu ot 31.08.2020 N 1325
«O06 ytBepxkaeHuu [IpaBun oneHKH COOTBETCTBUSI OOBEKTOB 3aITUTHI (MPOTYKIIHH)
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YCTAaHOBJICHHBIM TpC6OBaHI/I}IM no;xapﬂoﬁ Oe3o1macHoOCTH IIyTCM HE3aBUCUMOM
OICHKH ITOZKApPHOI'O PUCKaA».

22.ITpukaz MUYC Poccuu ot 30.06.2009 1. No 382 «OO0 yTBEpXJACHHUU METOIUKH

OIIPCACIICHUA PACUYCTHBIX BCIIMYHMH IIOKAPHOI'O PHUCKA B 3AdHUAX, COOPYIKCHHAX U
CTPOCHHUAX PA3JIMYHBIX KJIIACCOB (bYHKHHOHaJIBHOP'I no;xapﬂoﬁ OITIaCHOCTH».

23.Ilpukaz MUYC Poccuu ot 10.07.2009 1. Ne 404 «OO06 yTBEpXJACHUU METOAUKH

OTIPEJICIICHUSI PACUYCTHBIX BCIMYMH II0)KAQpPHOTO PHUCKA HA IPOU3BOJICTBEHHBIX
00BEKTAX.

Ba3bl JaHHBIX, MOUCKOBbIE CHCTEMbI, JIEKTPOHHO-0UOINOTEYHbIE CHCTEMBbI
(371eKTpOHHBbIE OMOJINOTEKHN) H YJIeKTPOHHBbIE 00pa3oBaTebHbIEe pecypchl

24, www.vniipo.ru.

25.www.gost.ru.

26.www.mchs.gov.ru

27.OnexTponHas oubnuoreka akagemuu http://Bibliomchs37.ru.

28.Enunas BemoMcTBeHHas AnekTpoHHas oudimoreka MUC Poccun ceth MHTpaneT mo

aapecy: 10.46.0.45.

29.9BC «lOpaitt».
30.[{udposas cpena akageMun.

Jlornyeckue INPUHIMIBI HOCTPOCHUA PCHICHUA 3a1a1

[Ipuctynasgs K peMIEHWIO 3a0a4yd, KaXAbld YEJIOBEK BOCHPUHUMAET U

oOpabaThIBaeT B CBOEM CO3HAHUHU MH(DOPMAIINIO, 3aJI0’)KEHHYIO B YCIOBUU 3aaauu. s
ONTUMAJILHOTO BBITIOJIHEHUS 3TOU JIESITENIbHOCTH PEKOMEHIYEM PSJI IPUEMOB.

1.

[Tpu npoureHuu 3agaun HEOOXOAMMO ONpPENEIUTHh TEMY, Ha MaTepuane KOTOpOou
IIOCTPOEHO YCJIOBHE 3a/ladyl. DTO MOXKET OBITh HE TOJBKO MaTepuall, BKIIOUEHHBIMH,
[0 CYIIECTBY, B BOIIPOC 3aJ1a4, HO U CKPBITHII B €€ yCIOBUH, TO €CTh TPEOYIOMINMA
JIOTIOJIHUTEJIBHBIX 3HAHUHM YK€ MPOUJIEHHOr0 paHee Marepuaia (4To Yalle BCEero U
obiBaeT). TakuMm 00pa3oM, 3TUM Bbl OTBEYACTE HAa BOIPOC, KAaKUE 3HAHUSA
NOTpeOYIOTCS AJI PELICHUS 3aJa4H.

CopeprkaHueM CIIETYIOIIEro Tana AesTEIbHOCTH SIBJSETCS BbICICHUE KOHKPETHBIX
dbopMyll, U3 KOTOPHIX MOXHO HAWTH HCKOMYI BeauuyuHy. Jlamee cruenyet
ONPEJEINTh, KAKHE BEJIMYMHBI B KOHEUHOU (DOpPMYJIE OKa3bIBAKOTCS HEU3BECTHBIMH,
Y 3aIUCaTh BBIPAXKEHUS, U3 KOTOPBIX OHU MOTYT OBITh HAalJICHBI.

Jlanee onpenensioT, Kakhe JaHHble HEOOXOJMMO HAaWTH B CIPABOYHUKAX, IPH
HEOOXOJMMOCTA TMPUBECTH PA3MEPHOCTh JTHX BEJIMYMH K HCIOIb3YEMBIM B
pacyeTHbIX opMyax.

3aTeM MPUCTYyNANUTE K YHCICHHOMY PELICHHIO 3a/Ia4H.


http://www.gost.ru
http://www.mchs.gov.ru
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