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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
nporpamMMm «Intmodel», «RiskManager», «Fenix+ 3», «FireGuide», «Curma IIby,
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 MPOBEICHUIO HWCCICIOBAHUN PEATBbHO MNPOU3OMICAIINX TMOXKAPOB IPU HX

AKCIIEPTHU3E,

*pa3pabOTKM TMPOCKTOB TEXHUYCCKUX YCIOBUM, TEXHUYCCKUX 3aJaHUM,

CTaHJapTOB U HOPMATUBHBIX TOKYMEHTOB.

Juctnumuinaa  «IIporHo3upoBaHue oOmacHbIX (HAaKTOPOB TOXKapay SBISETCS
OCHOBHOM [IJI1 HM3Yy4YCHUS TaKuX MNpOoQWIMPYIOMNUX JUCIUIUIMH, Kak «3JaHusl,
COOpYKEHHUS W HX YCTOMYMBOCTHL TIpH TMoxape», «lloxkapHas O€30macHOCTh B
ctpoutenbCTBe», «llokapHas  0€30MaCHOCTH  TEXHOJOTHYECKHX  IIPOIIECCOBY,
«ITponsBoaCTBEHHAS U TTOkKapHAsI aBTOMaTUKay, «lloxkapHas TakTuka» u Jp.

N3yuenne muCIUIIINHBI 0a3upyeTcs Ha 3HAHUSX, MOJYYCHHBIX YYAIIUMHUCS TIPH
W3YYECHUM JUCHUIUIUH: «BpIciiasg MatemMaTuka u uHhopmaTukay, «Duznkay, « XumMus»,
«Temnorexuuka», «Teopusa ropeHus u B3pbIBa», «DHUZUKO-XMMHUYECKHE OCHOBBI
Pa3BUTHUA U PEKPALICHUS 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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Tabnuuamu, rpadukaMu U ONMKCAHUEM IOJIYYEHHBIX PEe3yJbTaToB omnbITOB. OOpadoTKa
PE3yJIbTaTOB 3KCIEPHUMEHTA JI0JI)KHA ObITh BBIIOJIHEHA MIPEAMIOUYTUTENBHO B TOT K€ JICHb.

JlaGopaTopHble 3aHATHS 3aKaHYMBAIOTCA 3alUTONW pPE3yJbTaTOB pabOThl U
NOJyYEHHBIX BBIBOJOB. CpoOKM 3aluThl JaOOpaTOpHBIX pPabOT yCTaHABIMBAIOTCS
npenoAaBaTeseM. 3alliuTa MOXKET MPOXOJIUTh KaK WHIUBUAYalIbHO (B TOM YHUCIE B
cucteme Fire Test), Tak u nepen Bceit rpyIno.

B pesynbrare mpoBelneHuss Bcero Kypca JabopaTOpHbIX paboT oOydaromuecs
JOJKHBI YMETh MPOBOJUThH YHUCIEHHBIE SKCIEPUMEHTHI IO MOAECIMPOBAHUIO MOXKAPOB
NPUMEHUTEIBHO K PEIICHUIO MPO(PHUIAKTUYECKUX M TAaKTUYECKUX 3aaad (pa3paboTka
pEeKOMEHIauii 1Mo oOecredeHno Oe30MacHOW SBaKyallud JIOJed MpU  TOXKape,
CO3JJaHUE M COBEPIICHCTBOBAHHME CHUCTEM CHUTHAJIM3alMM W ABTOMAaTUYECKHX CUCTEM
NOXKAPOTYLIEHUs, pa3pabOTKa OMNEPATUBHBIX IUIAHOB TYIIEHUS I0XKApOB, OLIEHKA
(aKTHYECKUX MPEJEIOB OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKLMM), a TakXke K
VICCJIEIOBAHMIO PEAJIBHO MPOU30LIEAIINX T0KAPOB.

Kpome OCHOBHOW M JTONOJIHUTEIBHOM JINTEPATyphl, IPU U3YUYEHUH JUCLUIIINHBI
PEKOMEHYETCSl HCMOIb30BaTh OMOJIJIETEHH, WH(OPMALMOHHBIE NHUChbMa, HAYYHbIE
u3/1aHusl, COOPHUKHU MyONUKAIMil HayYHO-TEXHUYECKUX KOH(EpeHIUid, mepuoIndecKu
nznaBaeMble MUC Poccun, BeepoccuiickuM Hay4HO-MCCIEA0BATEIBCKUM HHCTUTYTOM
npotuBonoxapHoit 06opoust MUC Poccun u 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

1. O6nacthb IIPpUMCHCHHA MCTOJOB MAaTCMAaTHYCCKOI'O MOACIIMPOBAHU I110Kapa.
2. CDOpMYJIHpOBKa COCHAPUA PAa3BUTHA I1OKapa.

Bomnpock! 1t caMOKOHTPOJIA

1. |K onacHeiM (dakTtopam noxapa | 1. Ilnams
OTHOCHTCH: 2. Pasneraromuecst OCKOJIKA
(EnuHu4HBIN BBIOOD) 3. PaninoakTHBHBIE U TOKCHUYHBIC
MaTepuabl
4. TloBBIIEHHOE JTABJICHUE
2. Ykaxure Ha3BaHHUEC Buaa | 1. Jluneiinas Mmonenb
MaTeMaTU4YECKOW MOJENd moxkapa B | 2. BeposTHOCTHast MOJIEIb
MTOMEILICHUH: 3. Craruueckas MOJEb
(EnuHuyHbIN BHIOOD) 4. WHrterpanpHas MOJIEIb
3. | Ontuueckue  cBoictBa  cpensl | . CpenHeoObEeMHOM ONTHYECKON
HaxoAsuencs B MTOMEILICHUH, MJIOTHOCTBIO JIbIMa
XapaKTEpU3yIOTCA: 2. CpenHeoObEMHOM MIIOTHOCTHIO
(EnuHu4HBIN BBIOOD) KHUCJI0pO/Ia
3. CpenneoObeMHO MIIOTHOCTHIO
cpeasl
4. CpenHeOOBEMHBIM JIaBJICHUEM
4. | Ykaxure HOOKYMEHT, cozaepxamuii | 1. denepanbHblil 3aKOH OT 22 UIOJIA
ONPENECIICHUE TEPMUHA «IIOKAPHBIN 2008 r. Ne123-03
PHUCK» 2. ®enepanbhbiii 3ak0oH oT 30 gexadps
(EnuHu4HBIN BHIOOD) 2009 r. Ne384-03
3. IIpukaz MYC Poccuu ot 30 utons
2009 r. Ne382
4. Tlpuka3z MUC Poccum ot 10 urons
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2009 r. Ne404
5. | YkaxuTe JOOKyMEHT, cojepxaumui | 1. denepaibHblil 3aKOH OT 22 HIOJS

[IEpEYECHb OITaCHBIX dbakTopoB 2008 r. Ne123-03
roxkapa 2. ®enepanbhbliii 3akoH oT 30 gexadps
(EnuHu4HBIN BEIOOD) 2009 r. Ne384-03

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

4. Ilpuxka3z MUC Poccum ot 10 uromns
2009 r. Ne404

OnopHbIe TEPMUHBL: TTOKAP, MaTEMaTHYECKas MOJIEJb, ONTACHBIE (PAKTOPHI TOKapa.
Jurepatypa: [1, 7, 12-16, 21-27].

Tema 2. YpaBHeHHMSI MHTErpajibHONl MaTeMaTHYeCKOW MOAeJH IMOKapa B
NOMeLIeHNH

CpolicTBa ra3000pa3HOi cpeabl B IOMEHIEHMHM Mpu moxape. JlokaiabHOe
PAaBHOBECHE U B3aHMOCBS3b MEXKIY JIOKAIBHBIMU TEPMOJAMHAMAYECKUMH MMAPAMETPAMHU
COCTOSIHMA Tra3oBOM cpeabl. [IpucyTcTBME MeENbYaWIIMX TBEPABIX YACTHL B
razoo0pa3HoOi cpelle M MX BKJIAJ B MHTCTPAIbHBIC 3HAYCHUS BHYTPEHHEH (TEIJIOBOM)
SHEPrUM W MAacChl CPEAbI, 3aAIOJNHSIOMIEN NOMENIEHHWE NpH mokape. BiusHue 3THX
YAaCTHUIL HA MPOLECCHI TEIIIOMACCOIIEPEHOCA M ONTUYECKUE CBOMCTBA CPEJIBI.

WNuTerpanbHblii METOJ OMUCAHUA COCTOSIHHMSI TAa30BOM Cpelbl MPHU TOXKApPE B
nomenieHun. CpenHeoObeMHAsl IJIOTHOCTh Ta30BOM cCpenbl U CpPeIHEOOBbEMHBIE
napuyagbHble MJIOTHOCTH €€ KOMIOHEHTOB. CpenHeoObeMHass BHYTPEHHSSI SHEPTUs U
CpeIHeOo0OBEMHOE JIaBJIEHUE ra30BOM Cpelbl B MoMmelleHuu. VHTerpaabHoe ypaBHEHHUE
COCTOSIHUA I'a30BOM Cpelibl B IIOMEIICHUH.

JbIMOOOpa30BaHUE U MapaMeTpbl AbIMa, 00Pa30BaHHOTO TBEPABIMHU YaCTUIAMHU.
Koarynsupsa u cenumeHTanus dactull JabiMa. ONTHYECKOE KOJIMYECTBO JbpIMa U
CpenHeoObeMHasi ONTHUYECKass IUIOTHOCTh JAbiMa. CBS3b MEXKIYy ONTHYECKON
IJIOTHOCTBIO JIbIMA U JAJTbHOCTHIO BUIUMOCTH.

WNHTerpanpHpli METOA TEPMOAMHAMHYECKOTO aHanu3a moxapa. Cpema B
IIOMEIIEHUH KaK OTKpPBITasi TEPMOJMHAMUYECKAss CHUCTeMa. B3auMOIencTBUE 3TOU
CHCTEMBI C BHEIIHEW CPENOW U MHTETPAIBHBIE XAPAKTEPUCTUKHU ITOTO B3aUMOJIECUCTBHS.
KBa3upaBHOBECHBIM MPOLECC W3MEHEHHsI COCTOSHHS 3TOW CHUCTEMBI IPU IOXKape.
OcobeHHOoCTH mpoliecca U3MEHEHUSI COCTOSIHMSI 3TOM CHUCTEMbl Ha OTIEJIbHBIX dTamax
pa3BuTHA nokapa. HavanbHbIe yCIOBUSA U YCIOBUSA OJHO3HAYHOCTH.

Knaccudpukanus  uMHTErpaJIbHBIX ~ MaTEeMaTHUECKMX  MOJENed  IoKapa.
MareMarnueckas IOCTaHOBKa 3a1adu 0 nporHosupoBanuu O®PII Ha ocHOBE MONHOU
cuctembl Tu(PepeHInanbHbIX YpaBHEHUN MHTETpaibHON Mozaenu noxapa. [logoOue u
KpUTEpUHU N0100Ms TI0KAPOB.

Pa3II€JIBI ML CaMOCTOATCIIBHOI'O U3YUCHUA

1. Koarynsauust v ceAMMEHTalns YaCTHUIL IbIMa.
2. Meroa Ditnepa (mpubimkeHHoe penieHue TuddhepeHInaIbHBIX YPaBHEHU).
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3. OO0o0011eHHbIE IEPEMEHHBIC U YPABHEHUS, ONKUCHIBAIOIINE MT0XKap B OMEIICHUH.
4. YcnoBus OJHO3HAYHOCTH.
5. IMonpoOue u kpuTepun MOJ00US MTOKAPOB.

BOHpOCBI AJIs1 CAMOKOHTPOJIA

Ykaxure ypaBHEHUE
MarepuajibHOro 0OajlaHca ra3o0BOM
cpeabl B IOMEIICHUU:
(EnuHu4HBIN BBIOOD)

o) _G -G,

dr

(4 0)= Dy -2 G~ F
T

w
m

d{Fyn V) ]

G = QY + i+ Ty Gy — 7
d

E(pr) =X5G5 —xn,G, —yLn

d

Z(sz) =wL,n—x,n,G,

N3MeHeHrne BHYTPEHHEN JHEPIUU
TJC (ra3oBoii cpeabl Mpu Moxkape B
MTOMEIICHUH ) 00YCIIOBJICHO:
(EnuHu4HBIN BEIOOD)

OTBOJIOM TEIJIOTHI B PE3YJIbTATE
TOPEHHUS

OTBOJIOM TEIJIOTHI B OTrpakAAr0IINe
KOHCTPYKITUHU

. MaccooOMEHHOM ¢ OKpY Karolen

cpeniou

UTto Takoe KoaryJsius 4acTHUIl
npMa’?
(EnuHu4HBIN BBIOOD)

OU3UKO-XUMUYECKUN MPOLIECC
CIMTIAHUS MEJTKUX YaCTHIT
JUCIIEPCHBIX CUCTEM B OoJIee
KPYTHBIC IO/ BIUSHUEM CHIT
CLICTUICHHS C 00pa30BaHUEM
KOAryJsiIUOHHBIX CTPYKTYP
Ocenanue yacTull JUCTIEpCHON (pa3bl
B KHUJIKOCTH WJIH Ta3e Moj
JIENCTBUEM IPABUTAIMOHHOTO MO
WM LIEHTPOOEIKHBIX CHII

. MaTepdepeHuns gacTuiy

TUCnepcHON (pa3bl B )KUJIKOCTU WUITU
rase noj IcHUCTBHEM
IPaBUTALMOHHOIO MOJISI WU
LHEHTPOOEKHBIX CUIT

. Peakums npeBpallieHus 4acTULBI U

AHTUYACTUILBI ITPHU UX CTOJIKHOBCHHNHU
B KaKHe-IM00 MHBIC HJaCTHUIbI,
OTJIMYHBIC OT NCXOJHBIX
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4. | YKaxuTe pa3MepHOCTh TapameTpa 1. Henep'm
«OIITHYECKask KOHIIeHTpanus aeiMa» | 2. Hemep-m!

(EnuHu4HBIN BEIOOD) 3. Hemep-m!-c?

5. | Kak paccmarpuBaercs nmoxap ¢ 1. IToxxap paccMmarpuBaeTcs Kak
TOYKH 3PEHUS TEPMOJTUHAMUYECKON 3aKphITasi TEPMOJAMHAMUYECKAs
CHUCTEMBI? cucrema
(EnuHu4HBIN BBIOOD) 2. Iloxap paccmaTpuBaeTcs Kak

3aMKHYTasi TEpPMOJIMHAMUYECKAs
cucrema

3. IMoxap paccMaTpuBaeTCs KaKk
U30JIMPOBaHHAS

TEPMOJMHAMHUYECKAsA CUCTEMA
4. Tloxap paccMaTpUBaeTCs Kak
OTKpBITast TEPMOIMHAMHYECKAS

crcTeEMa
6. | YKaxuTe ¢AUHUIBI H3MEPEHUS 1. xr-m2-c!
YAEIBHON CKOPOCTH BBITOPAHMS 2. rm2ec!
BEIIECTBA 3. mm-JIx2c!
(MHOKECTBEHHBIH BBIOOD) 4, JIx-m2-c!

OnopHbl€ TEPMUHBI: TETIOMACCONIEPEHOC, KOATYJISLINS, CEAUMEHTALIHS.
Jureparypa: [2, 7, 12, 19, 20, 21-27].

Tema 3. T'a3o00MeHn mnomemeHuii u Temwiopusnyeckne (QyHKUHUH,
Heo0XoAMMBbIe VISl 3AMKHYTOI'0 ONIMCAHMS MOKapa

[IpuumHBl, O0yCIaBIMBAIONIUME ABM)KCHHE Ta3a W Ta3000MEH IIOMEIICHHS C
BHEIIHEW CpEeAON dYepe3 NpoeMbl Mpu moxape. PacnpeneneHne TuapoCTaTUYECKHUX
JABJICHU 1O BEPTUKAJIM BHYTPU U CHApYyX U TmoMeleHus. [[I0CKOCTh paBHBIX
nasnennit (I1P[]). 3aBucumocts pacnonioxenust [IPJ] oT cpeqHeoObeMHBIX 3HAYECHUM
JABJICHUS] WU TUIOTHOCTH Ta30BOM CpeAbl B TMOMENICHUU. BO3MOXHbBIE pPEKUMBI
razooOMeHa TMOMEIIEHUsI Yepe3 MPOeM. 3aBUCUMOCTh BEIMYMHBI TEpenaga MeExXIy
BHYTPEHHHM WM BHEIIHUM JABJICHUSIMU OT KOOPAUHATHI, OTCYUTHIBAEMON 10 BEPTUKAIH
OT 1oJa, BeICOThI pacnoyioxkenus [P/ u cpeaHeoObeMHOI TIIOTHOCTH Ta30BOM Cpe/ibl B
noMemeHnn. DopMynbl I pacdyeTa CKOPOCTH JBHXKEHUS YXOJSIIMX Ta30B H
MOCTYNAIOIIETO BO3/lyXa B Pa3HbIX TOUKAX MPOEMA.

3aBUCHUMOCTH MAacCOBBIX PAacXOJ/IOB YXOJAIIMX T'a30B U MOCTYMAIOLIEr0 BO3oyXa
JJIs1 BEPTUKATIBLHOTO MPSIMOYTOJIBHOTO TIPOEMa MPHU Pa3IMUHbIX peKUMaxX ra3000MeHa OT
FEOMETPUYECKUX XapAaKTEPUCTUK HSTOrO0 IMpPOeMa M CPEIHEOOBEMHBIX IMapaMeTPOB
COCTOSIHUS Ta30BOM Cpejibl B MOMEINICHUHU (IJIOTHOCTH W JlaByieHus1). ['a3000MeH yepes
KpyTJble BEPTUKANIbHBIC TPOEMBl. [a3000MeH dYepe3 TOPH30HTAIBHBIE IPOCMEI.
Bnusinue BeTpa Ha Tra3o00MeH MOMENIEHUS C OKpyxXkaromer armocdepoil.
Pacnipenenenne ruapocTaTUYECKUX AAaBICHUNA 1O BEPTUKAIW CHApY>KU 3/1aHUS Ha
HAaBETPEHHOM W TOABETPEHHOM €ro cropoHax. Popmyibl I pacdyeTa MACCOBBIX
pacxoJIoB ra3za 4epe3 OpsIMOYTOJIbHBIM MPOEM C YYETOM BIIMSHUS BeTpa. BinsHue
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HEOJHOPOJHOCTH TEMIIEPAaTYpHOTrO INOJII B IIOMEUICHMM HA  pacHpeleieHue
TUIPOCTaTUYECKUX JaBICHUN BHYTPU IIOMELIEHUS U HAa Ta3000MEH Yepe3 MPOEMBI.

PanuanioHHO-KOHBEKTUBHBIN MpoLIecC TEIUIONepeHoca B ra3zoo0pa3Hoil cpene
npu noxkape B nomemieHnH. ConpspKeHHash MaTeMaTUdyecKas MOCTAHOBKA 3aJadd O
HarpeBaHUU CTPOMUTENBHBIX KOHCTPYKUUN MpH MoXkape. DMIUpUUecKue GopMysbl Iis
pacyeTa MHTETpaJIbHOIO TEIJIOBOTO MOTOKA B OIPaXACHUS.

CKOpOCTB BBITOpaHUs TOPIOYMX MaTEpUAIOB. ['oproyas Harpy3ka B IIOMEIEHUN U
ee XapakTepucTuku. JIMHeilHas CKOPOCTh PacHpoCTpaHEHUs TUIAMEHH 110 TOBEPXHOCTH
roproouerd Harpy3kd. Pacder muiomaam mnoskapa NpW pa3iMYHBIX BHAAX IOXKApPHOU
Harpy3ku. YJelbHas MaccOBas CKOPOCTb BBITOpaHUS TBEPABIX M KHJIKUX TOPHOYHX
MaTepuasioB. TemioBas MOIIHOCTh ovara rnoxapa B NoMellleHnd. BiausHue razooomeHa
Ha MPOLECC FOPEHHs] MATEpUaIoB B MOMENIEHUHU. PeXHMBbI NOKApOB B MOMELIEHUN B
3aBUCUMOCTH OT KOJHMYECTBA IOCTYHAIOUIEro 4Yepe3 MNpoeM BO31yXa. 3aBUCHMOCTh
MOIIIHOCTY TEIIOBBIIEICHUS IPH OKapEe OT KOHLIEHTPALMU KUCIOPOIa B IIOMELIEHUU.
Ckopoctu noTpeOaeHusl KUciopoaa, 00pa3oBaHUsI TOKCUYHBIX MPOAYKTOB T'OPEHUS U
JBIMOBBIJICTICHUS.

Pa3nensl 111 caMOCTOSTENIBHOTO U3yUEHUS
Bnusinue BeTpa Ha ra3000MeH.
["a3000MeH Yepe3 TOPU30HTAIBHBIE TPOEMBI.
["a3000MeH Yyepe3 KpyrJible MPOEMBI.
ConpspkéHHas MaTeMaTU4yecKasi MMOCTAHOBKA 3a/ladyll O HAarpeBaHWUU CTPOUTEIBHBIX
KOHCTPYKIIMM IIPU TIOKape.

b=

Bomnpoce! 11t caMOKOHTPOJIA

1. | ComocraBpre BenuuuHbl (cneBa) U || Pa + gpa(h —y)

UX pacueTHbie (PopMyIibI (CrIpaBa): > Pm+ gPm(h—y)

Puap

Peu

2. | Ha ocHOBe naHHBIX, MOJY4YEHHBIX | 1. Bnayane skcriepuMenTa

MpU UCCIEOBAaHUU MaTePUATLHOTO 3HAUYE€HUE BEJIMYUHBI PACTET, 3aTEM,

¥ DHEPreTUYEecKoro OanaHca moxapa JIOCTUTHYB MaKCHUMAaJIbHOTO

B TIOMCIICHHUH, YKaXUTE XapaKTep 3HAYCHHS HE U3MEHAETCS, 3aTEM

M3MCHEHUSI BEIUYMHBI  CKOPOCTH YMEHBITIACTCS

BBITOpaHUSL: 2. HabmomaeTcst poct 3HaueHUs

(EnuHu4HBIN BBIOOD) BEJIMYMHBI B TCUCHUU BCETO BPEMEHU
IKCIIEPUMEHTA

3. 3HaYeHUE BEINYMHBI BO
BPEMEHU HE U3MEHSIETCS

3. | Ykaxure d¢opMmyny maia pacuera 0, =00 nox

TEIJIOBOTO OTOKA, NOCTYMAIOIIETO B _

OrpakIaroIINe KOHCTPYKIIUH: 2 0, =pnyQ;

(EnuHu4HBIN BHIOOD) 3.

[E—

0, =pnyM,
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4 0, =ynyQy

4. | Ykaxutre pexuMm, B  KoTopoM | 1. BriTankuBanus
HaXOAMUTCS TMOTOK ra3oB B Ipoeme | 2. CmenianHoM
€CIIU Y+<Yi.cpes.npoema ! 3. [TpuToka
(EnuHuyHbIN BBIOOD)

5. | B KakoM pexume HaxOAWuTCs MOTOK | 1. BrirtankuBanus
razoB B poeMe ecnu | 2. CmenranHom
Y+« Yg.cpes.npoema ? 3. HpI/ITOKa
(EnuHuyHbIN BEIOOD)

6. | B kakom pexxume HaxoauTcs MOTOK | 1. BoiTankuBanus
razoB B IpoeMe TIpu  ero | 2. CmenianHoM
pacnionoxxenuu Huxe [1PJ[? 3. IIputoxa
(EnuHuyHbIN BBIOOD)

OnopHble TEpPMHUHBL: TA3000MEH, TJIOCKOCTh PABHBIX JIABJIEHUM, TEMJIIOBOM MOTOK.
Jureparypa: [1,4, 7, 19, 21, 21-27].

Tema 4. MaremaTnuyeckasi NOCTAHOBKA 33/1a4¥ O JAWHAMHMKE OIACHBIX
(pakTOpOB MOKApa B IOMEIICHUU B HAYAJIBHOU CTAANU

[lonsiTe O HayanbHOW CTaaMU TMOXapa C MO3ULMUH 33aJaud O OE30MaCHOCTH
3Bakyaluu JroAeil. OcoOeHHOCTh Ta3000MeHa MOMEIIEHUS C  OKpyXarouleu
atMoc(epoli B HauaJdpbHOU cTaguu moxapa. Cucrema nuddepeHInanbHbIX YpaBHECHUN
MHTErpajJbHON MOJENM MOXkapa ¢ YY4EeTOM 3TOM ocoOeHHocTH razooOMeHa. CpenHee
3Hau€HHE KOd(PUIMEHTa TEIUIONOTEPh, XapPaKTEPU3YIOLIErO TEIJIONOIIOUIEHUE
OrpaXkJICHUsIMU. AHAIUTHYECKOE pEUIeHUE 3aJayd O JIMHAMHUKE OMNacHbIX (haKTOpPOB
no)kapa MNpu KPYyroBOM M JMHEHHOM pacHpOCTpaHEHUW IUIAMEHU MO MOBEPXHOCTH
TBEPJIOM TOPOYEN HATPY3KH, a TAK)KE MPU TOPEHHUH KUIAKOCTECH. B3auMOCBSI3b MEXIy
KPUTHYECKUMH CpPEIHEOOBEMHBIMU 3HAUEHUSIMH OMACHbIX (PAaKTOpPOB IOXKapa ¢
IpeseNbHO JOMYCTUMBIMU UX 3HAUEHUSIMM B 30HE MpeObIBaHUS JroAeil. PopMymbl 1ist
pacdyeTa KpUTHUYECKON MPOJOJKUTEIBHOCTH I10XKapa 110 YCIOBHIO JOCTHKEHUS KaXIbIM
OIMACHBIM (PAKTOPOM CBOETO IPEIEIbHO AOIMYCTUMOI0 3Ha4eHMsI B paboyeil 30He.

BnusiHue pa3smepoB NpoeMOB Ha JUHAMHUKY OINAcCHBIX (PaKTOPOB IOXKapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTh KPUTHUYECKOW ITPOJOJIKATEIBHOCTH IOXKapa OT
KpUTEpHUS TPOEMHOCTH.

@opMyJIMpOBKa CLEHAPHUS pa3BUTHUS MoXKapa B 37aHuU. OnpeeneHue pacueTHON
BEJIMYMHBI TOKAPHOTO PHUCKA B 3[JaHUAX pPaA3IMYHBIX KJIacCOB (DYHKIIMOHAIBLHON
nokapHoW omnacHocT. OIpeneneHre pPacuyeTHONM BEIUYMHBI IOXAPHOIO pHUCKA Ha
IPOU3BOICTBEHHOM OOBEKTE.

Monundukammst 6a30BO MaTeMaTHYeCKOW MOJETH TMoXapa JJid yueTa BIIHSHHUS
TyLIEHUsi: 00BEMHOr0 ra30BOr0, PaclbUICHHON BOJOH. JlOMOJHUTENbHOE ypaBHEHUE
OanaHca. BnusiHue KOHIIEHTpAIMM OIHETYIALIETO BEIIECTBA HA CKOPOCTh BHITOPAHMSL.
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Pa3IICJIBI M1 CaMOCTOATCIIBHOI'O U3YUCHUA
1. Bausnue HCOAHOPOAHOCTH TCMIICPATYPHOI'O ITIOJIAA B IIOMCINCHHUH HA PACIIPCACIICHHUC
THAPOCTATHYCCKHUX I[aBJICHI/Iﬁ BHYTPH IIOMCIICHUA 1 HA razoo0MeH qcpce3 IPOCMBI.

2. TCHHOOTI[a‘-Ia BCPTHUKAJIBbHBIX HOBCpXHOCTCﬁ OI‘pa)KIICHI/Iﬁ IIOMCHICHUA  IIpU
Pa3JINYHBIX CTAAUAX ITOKapa.

Bomnpock! 1t caMOKOHTPOJIA

1.| Ykaxure mnpaBuiIbHbIC HayalbHbIC L.p =p : i =0 : Pis 023

YCIOBHSL ISl PELIEHUS CHUCTEMBI o
mud epeHnnaTbHBIX ypaBHEHUI o1
UHTErPaIbHON matemarnueckoii | 2 Pn=Pa i Hn =05 o 0,226
MOJIEJIY MT0XKapa B MOMEIIEHUN 3 . _m o
(EaMHMYHEIH BEIOOD) CPn=Pu s M =0 Z_O’z% > P2 =0
2.| Ykaxure CBONCTBA roprouert | 1. YaenbHasg CKOpOCTb BBITOPAHUS
Harpy3k, KOTOpbele BIHSIOT Ha| 2. CKOpPOCTbh pacnupOCTpaHECHUS
nuHamMuky OOII JIaMEHHU
(MHOkeCTBEHHBIN BHIOOD) 3. KonnuectBo
4. Oobem
3.| KomnbrorepHslit JKCIIEpUMEHT: | 1. JlemeBiie MpoBECTH, YEM
(EnuHu4HBIN BEIOOD) busznueckuit
2. Jlopoxe npoBECTH, YEM
(bU3UIECKHA

3. [IpoBoauTCS HA pealbHOM OOBEKTE

. [IpoBOoIMTCS HA peATbBHOM OOBEKTE
1

4.| YKaxxuTe  €IUHULBl  U3MEPEHHUS
CKOPOCTH  BBITOpPAHUS  BEILECTBA:
(MHOkeCTBEHHBIN BHIOOD)

Ke ¢

5.| YkaxuTe  eOuHHUIBI  HU3MEPEHUS
YAEIBbHOM  CKOPOCTHM  BBITOpaHUSs
BCIIIECTBA:

(MHOXeCTBEHHBIN BBEIOOD)

e M- c
= R
mm e ¢

e i L Sl N e
S
o

. Joie M7 ¢!

6. Kak wu3meHuTcs ABIMOOOpa3yroIast YBenuuurcs

CIIOCOOHOCTh TOpIOYEro matepuana | 2. YMEHBIIUTCS
D npu yBenumuenuum yzaenwbHoO# | 3. He n3menurcs
CKOPOCTH BBITOpAHUS yj B JIBa
paza?

(EnuHuyHbIi BHIOOD)

[—
.
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Ol'IOpHBIG TCPMHUHBI: Ha4daJlbHasA CTAIUA I10Kapad, KPUTHUYCCKAA IIPOIJOJIKHUTCIBHOCTD
IMoXxapa, KOB(b(I)I/II_[I/ICHT TCILIOIIOIIIOIICHUA, OrHCTYymAmeS BCIICCTBO, CKOPOCTb

BBITOpPaHUS.
Jureparypa: [2, 4,7, 19, 20, 21-27].

Tema S. OcCHOBHBIC I0JI0KEHHMSI 30HHOIO MOJCJTHPOBAHUS [IMHAMHUKH
ONACHBIX (AKTOPOB MOKapa B OMEILCHUH

OO6nacTh MPUMEHEHUS 30HHBIX MOJieNel moxapoB. OCOOEHHOCTH pacipeeieHus
JIOKaJbHBIX MapaMEeTPOB COCTOSHMS Ta30BOM Cpeibl BHYTPU MOMENIEHUS B HAYaJIbHOU
CTaJuM MOXKapa U IpPH JIOKAIbHBIX MOXKapax. Pa3neneHne BHYTPEHHErO0 MPOCTPaHCTBA
paccMaTpuBaEMOro MoXxapa Ha 30Hbl. XapaKkTEepHbIE 30Hbl B HAYAJIbHOM CTaJuU MoXapa
— IUTAMEHHAas 30Ha, KOHBEKTHBHAs KOJOHKAa HaJ 04aroM TOpPEeHHs, MPUIIOTOJIOYHBIN
CJIOW HAarpeThIX Ta30B U 30HA XOJOJHOTO BO3AyXa. Y CIOBHBIE IPAHUIIBI MEXIY 30HAMU
U CpeIHe0ObEMHBIE TapaMeTPhbl cpeibl B 3TUX 30HaX. B3auMonelicTBue MEXIy 30HAMU
U U3MEHEHHE UX pa3MEPOB C TEUYEHHEM BpEeMEHM. VIHTErpalibHbId METOJ ONMCAHUS
U3MEHEHUsl COCTOSIHUS cpelbl B Kaxkaon 3oHe. Kiaccuukanusi 30HHBIX Mojesei
1I0’Kapa B 3/1aHHH.

OnpeneneHre IOTOKOB MacChl M DHEPIUM W3 KOHBEKTUBHOM KOJIOHKM B
MPUMOTOJIOYHBIN CJIOM HAa OCHOBE TEOPUU CBOOOJTHON TYypOYJIEHTHOW KOHBEKTHUBHOM
ctpyu. CKOpOCTh MOCTYIIEHUS TOKCHYHBIX [a30B M ONTUYECKOrO0 KOJMYECTBA JIbIMa B
IPUIOTOJOYHBIN cJIoM. ['a3000MeH TPUMOTONOYHOrO CJIOSA C BHEIIHEW armocdepoit
yepe3 npoeMbl. PaboTa pacinpenus NpunoToI04YHON 30HBIL.

Huddepennnanbabie ypaBHEHUSI MaTepUaIbHOTO OallaHca Ta30BOM Cpefbl U ee
KOMIIOHEHTOB, 0OajlaHCa ONTHYECKOr0 KOJIMYECTBA JblMAa W  SHEPIHUHM IS
MPUIIOTOJIOYHOM 30HBI TpPH OTCYTCTBHM Ta3000MeHa C BHEHIHEW aTtMocdepoil.
JuddepeHnnanbable ypaBHEHUS JBUKEHUS] HUKHEM I'pPaHULbl NPUIIOTOJIOYHON 30HBI.
HavansHele ycnoBus.

Matemaruueckas OCTaHOBKA 3a/1a4l O AUHAMUKE OMACHBIX (PaKTOPOB MOKApa B
IIPUINIOTOJIOYHOM 30HE M €€ AHAIWTUYECKOE PELICHUE IPU TMOCTOSHHBIX 3HAYEHUSX
pa3MepoOB U TEIUIOBOK MOIIHOCTH O4ara rOpeHusl.

Matemaruueckas OCTaHOBKA 3a/1a4l O AMHAMUKE OMACHBIX (PaKTOPOB MOXKapa B
NPUIOTOJIOYHON 30HE IOMEUIEHUS M €€ YHUCIEHHOE pEIIeHHE Ipu Tra3000MeHe
IPUIOTOJOYHOTO CJIOSI C BHEIIHEW Cpelod M M3MEHSIIOUIMMCS CO BPEMEHEM OYarom
noxapa. Cl10>XKHOCTh YHCIICHHOW PEAIN3alU ITOJTHOM 30HHOM MAaTEMATUYECKON MO/IEIIH.
AnroputMm umucieHHoOro pemenus 3amaun Ha [IOBM. Crpykrypa mporpammel u ee
3ammyck. [leficTBUs pu BOZHUKHOBEHUU OLLIMOOK.

O060011eHHbIE TIEpEMEHHBIC U YPAaBHEHUS, OMUCHIBAIOIINE MOXKAP B TTOMEIICHUH.
[Togobue u kputepuu momodOusi moxkapo. Meron Ditsiepa (MpUOTUKEHHOE PEIICHUE
i pepeHInaTbHBIX YPABHEHUN).

Pa3II€JIBI M1 CaMOCTOATCIIBHOI'O U3YUCHUA
1. MaremaTudeckas ABYX30HHAsA MOACIIb I10Kapa B 3JaHNH.

2. 3MHI/IpI/I‘-I€CKI/IC (bOpMy.]'IBI Ml pacdcTa CPpCAHHUX KOB(b(l)I/II_II/IGHTOB TCIIOOTAAa4YM Ha
BCPTHUKAJIbHBIX U TOPU30HTAJIBHBLIX IIOBCPXHOCTAX OI pa}KIICHI/If/'I.
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3. AHFOpI/ITM YUCJICHHOI'O PCIICHHA 3agda4u O 30HHOM MOZACIHMPOBAHHUHN IIO0XKApa B
IIOMCIIICHUH.

BOHpOCBI A1 CAMOKOHTPOJIA

l.|TIpp  30HHOM  MojmenupoBaHuu | 1. ToJIBKO Ha BE 30HBI
nokapa  IpocTpaHcTBO  BHyTpH | 2. Ha moGoe uucio 30H
ITIOMELICHUS MOYKHO Pa3ICIIUTh 3. ToJIBKO Ha TPH 30HBI
(EnuHuyHbIN BHIOOD) 4. Henb3st pa3aensiTh Ha 30HbI
2.| YcnoBus  mpuMmMeHeHMs ~ 30HHOM | 1. Pa3mepsl ouara ropeHus
MOJEJIH MoXKapa 3HAYUTEIBHO OOJIbILIE Pa3MEpPOB
(MHOkeCTBEHHBIN BHIOOD) MTOMEIICHUSA
2. Pa3mepsl oyara ropeHus
3HAYUTEIHLHO MEHBIIIE PA3MEPOB
NIOMEIICHUS
3. Pa3mepsl ouara ropeHus1 paBHbI
pasMepaM OMEUICHUs
3. Ykaxure  ¢amunuio  ydeHoro, | 1. A. PbpkoB
BIIEpBBIE paspaboraBuiero 30HHYMO | 2. E. Bonmanun
MAaTeMaTUYECKYI0 MOJEINb moxapa B | 3. M. OBCAHHHKOB
Hallled CTPaHe: 4. M. Kommapos
(EnuHu4HbIN BBIOOD) 5. C.lIly3au
4.| Yxaxure bopmyy | T, + Qnow(1-x)
ONpENENIeHUs] MaccOBOIO pacxoja cplx .
% 2 3 5
;acl):anOHKi : CEYCHUM KOHBEKTHBHOMU 2 021 EZ?,ZM (1— X)]a Gty
(EnuHu4HBIN BEIOOD) 3. poly= piTL =L =T,
5.| MoxHo m penaktupoBath | 1. Jla. 3HaueHHs yCTaHABIMBAIOTCS HA
MpEAEIbHO JIONYyCTHUMbIE 3HAYEHUs BKJIaJIKe «MoeTMpoBaHUE)» B MEHIO
O®II B nporpamme Cutuc biiok? «II13 ODII»
(EnuHu4HBIN BBIOOD) 2. Jla. 3HaueHUs yCTaHABJIMBAKOTCS B
okHe «Hactpolika» Ha BKIIaJKe
«I 113 ODID»
3. Her
6. Ha xkakoil Bknagke B mnporpamme | 1. I'eomerpus
Curuc biok 3aparorcs mapamerpsl | 2. MoxenupoBaHue
ouara noxapa? 3. OOBbeKT
(EnuHuyHbIi BHIOOD) 4. ABTOOTHET

OnopHbIe TEPMUHBI: 30HHAS MOJIETb MTOXkKapa, IPUIOTOJIOYHAS 30HA.
Jlurepatypa: [2, 3,7, 8, 19, 20, 21-27].



20

Tema 6. OcHoBHbIe T1OJIOKeHMST  AUPPePeHIHATBHOTO  MeToaa
MOJEJIMPOBAHUSA IMHAMHUKH ONACHBIX (AKTOPOB MOKapa B MOMeEIeHU !

CymHoCTh MeTO/a, €ro HHPOpMaTUBHOCTb. COBPEMEHHOE COCTOSIHHE BOIIPOCA.

bazoBas cucrema nudepeHranbHbIX YpaBHEHUN B YACTHBIX MPOU3BOJIHBIX IS
ONMMCaHUs TYpOYJIEHTHOIO HECTAlMOHAPHOTO JBHWKEHUS M IPOLECCOB TEIUIO- U
MacCcONEPEHOca B MHOTOKOMIIOHEHTHOM Ia30BOM CMECH € YYETOM XMMHUYECKUX PEaKIUI
1 00pa30BaHMs JBIMOBOTO a3p030iisi. Mojenu Juist pacuera TypOyIeHTHBIX TEUEHUN MTPU
mokape B TIOMEIIEHHH: HMX BHIBI, ocoOeHHocTH mpuMmeHeHus. Kiaccudukamms
mupdepeHInanbHbIX  MoJened mnoxapa. IIporpaMmbl, YHCIEHHO peaau3ylollue
i pepeHInanbHbIE MOJIETH T0Kapa.

MareMarnyeckass NMOCTAaHOBKA 3aJa4yd MPOTHO3UMPOBAHMS OMACHBIX (PAKTOPOB
N0Kapa B 3JaHUH C MOMOIIbIO TU(PepeHInaIbHON MOJENH MToKapa. PacueTHble ceTKu
JUISL CKAJSIPHBIX BEJIMYMH W TPOEKIHMI CKOPOCTH. AMNNPOKCHMAIMS MO BPEMEHHU.
Crpykrypa airoputMa pemieHusi. TectupoBaHue W ampodauus MaTeMaTH4ecKou
MOJIEJIM U €€ YUCIIEHHOW peanu3auuu. Onrcanue nporpaMMbl YHCIEHHON pealn3aluuu
MOJIEJIN M €€ 3aIlyCK. 3a/IaHi€ UCXOJHBIX TaHHbIX. AHAIIU3 PE3yIbTaTOB pacyeTa.

HopmaTtuBHOE 3HA4Y€HHME IIOKAPHOIO pHCKA I 3JaHUM MU COOPYKECHMIA.
Meroavky ONpeneNeHnsl pacyeTHBIX BEJIMYMH IIOKAPHOTO pHUCKAa B 3JaHMX,
COOPYKEHHMSIX U MOKAPHBIX OTCEKAX.

Paznensl s caMOCTOATENBHOTO U3YUYEHNUS
1. Pacuetsl nuHamuiku O®@II mo nosieBOMy MOJIEIUPOBAHUIO TTOXKAPA.
2. I'paHMYHBIC U HaYaJbHBIE YCIOBUS HA IOBEPXHOCTH TOPIOYETO.
3. AnreGpandeckasi MOJIENb TypOyIEHTHOCTH.

4. K-g Moaenb TypOyI€HTHOCTH.

Bomnpock! 1t caMOKOHTPOJIA

1. IIpn  momenupoBanmm  moxapa | 1. Ilonew ckopocren
IOJIEBBIM ~ METOAOM  pe3ynbTathl | 2. [lonen niomanen
pemieHnss  cucrtembl  ypaBHeHuu | 3. [lonew rpaaueHTOB
MoJTy4yaroTcs B popme:

(EnuHuyHbIN BBIOOD)

2. Ilepeuncinre JONOJIHUTENBHBIE | 1. Mozens nporpeBa CTpOUTENBHBIX
COOTHOIIECHMSI  IIOJIECBOW  MOJEIHU KOHCTPYKIIUI
noxkapa 2. Mopenb ropeHus
(MHO>keCcTBEHHBIN BBHIOOD) 3. Mojzenps paaualiioOHHOTO

TerI000MeHa
4. Mopenb TypOyJIEeHTHOTO
TEIJI0MaccooOMeHa

3. Ilepeunciure yuenslx, BHecmmx | 1. HO.A. Kommapos
BKiIax B pa3pabotky moneBwix | 2. C.B. Ily3au
MOJIEJIEN moKapa 3. M.IO. OBCSIHHMKOB
(MHOkeCTBEHHBIN BBIOOD) 4. A.M. PexoB




21

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,
anIpOKCUMAITHs, aJITOPUTM, pacueTHas CETKa.
Jureparypa: [1, 2, 5,7, 9-11, 17-27].

METOANMYECKHUE PEKOMEHIALUHA ITO NOAI'OTOBKE K 3AUETY

3aderbl  ABIAOTCS  (OPMOM  MPOMEXKYTOUHOW aTTECTAlMd  YCIIEBAEMOCTHU
oOyuatomuxcsi. OHU IPOBOAATCA B 00beMe pabounX MPOTrpaMM IO IUCHUTUIHHE.

[leap 3a4eToOB — BBIIBUTh M OLEHUTh TEOPETUUYECKUE 3HAHUS, MPAKTUYECKUE
YMEHHSI U HaBBIKM KYpPCAHTOB (CiIyliaTesiei) 3a MOJIHBIA Kypc WM 4YacTh (pasien)
JUCLUIUINHBI.

IlepeyeHb BONPOCOB AJIs1 IPOMEKYTOYHOM aTTEeCTAIMU

1. OnacHble pakTopsl noxapa. duznueckrue BeIUYUHbI, Xapakrepusytomue ODII B
KOJIMYECTBEHHOM OTHOLIEHUH; MTPEAETIbHO JonycThuMble 3HaueHust ODII.

2. Meronpl MmaTeMatudeckoro moaenupoanus nuHaMuku O®II, ux ocodeHHOCTH U
00J1aCTH NPUMEHEHMUSL.

3. Iloxxapuslii puck. UHAMBHyanbHBIN OKAPHBIA PUCK.
4. HopMaTuBHBIE OCHOBBI OIIPEIEICHUS BETUYNH IMOXKAPHOTO PUCKA B 3TAHUSAX.
5. OOmasi  XapakTEepUCTHKAa METOAUKH OMNPEACNICHHS PACYETHBIX  BEJIMYUH

MOKapHOT0 PUCKA B 3JaHUSX PA3IMYHOTO (PYHKIIMOHAILHOTO HA3HAUCHUS.

6. OOmass XapakTEepUCTHKAa METOAUKH OINPEACNICHUS PACYETHBIX  BEJIMYUH
MO’KAPHOTO PUCKA HAa MPOU3BOJICTBEHHBIX O0BEKTAX.

7. Cuenapuii moxapa. Kpurepuu Be160pa HauxXyIIiero crieHapusi moxapa.

8. MHTerpanbHblid METOJI OIMCAHUS COCTOSIHUSA T[a30BOM CpeAbl MpU IOXKape B
MTOMEIIECHUH.

9. CpenneobbeMHas MJIOTHOCTh Ta30BOM Cpelbl U CPeAHEOOBEMHBIE TApIMaTbHbIC
IJIOTHOCTH €€ KOMIIOHEHTOB.

10.CpenneoObemMHasi BHYTPEHHSISI DHEPTUsi U CPeAHEOOBEMHOE JaBJIEHUE Ta30BOMU
cpeabl B HOMEUIEHUH.

11.MHTerpanibHOE ypaBHEHUE COCTOSIHUS Ta30BOM CPEJIbI B IOMEILIEHHH.

12.JIpiMO0Opa3oBaHKe U mapameTphl JbiMa, 00pa30BaHHOTO TBEPABIMU YACTUIIAMHU.

13.Koarynsauust 1 ceAMMEHTAlNs YaCTHIL IbIMa.
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14.0nTHyeckoe KOJMYECTBO AbIMA U CPEHEOOBEMHAS ONTUYECKAs IUIOTHOCTD JbIMA.
CBs13p MEXKly ONITUYECKOM TUIOTHOCTBIO JbIMA U JAIBHOCTHIO BUJUMOCTH.

15.VlHTerpasibHblii  METOZ TEPMOJMHAMMYECKOro aHanu3a mnoxapa. Cpema B
IIOMEIICHUH KaK OTKPBITAasi TEPMOJMHAMUYECKAs CUCTEMA.

16.I1puunHbl, oOycnaBiIMBAaIOUIME JBMKEHHME Ta3a W Tra3000MEH MOMEUICHHS C
BHEILIHEH CPEloM Yepes3 MPOEMBI NP MOKape.

17.PacnpeneneHue ruApOCTaTUYECKUX JTABJICHHUN 110 BEPTUKAIN BHYTPU U CHAPYKHU
MOMEIICHHUS.

18.1110CKOCTh paBHBIX NABIEHUNA. 3aBUCUMOCTDH PACIIOJIOKEHHS TIOCKOCTH PaBHBIX
JABJICHUN OT CPEAHEOOBEMHBIX 3HAUCHUN JaBICHUS U IJIOTHOCTH Ta30BOM CpeIbl
B ITIOMEIICHUH.

19.Bo3MoxHBIE PEKUMBI Ta3000MEHA TOMENIEHUS YePE3 MPOEM.

20.@opmMynbl 11 pacyeTa CKOPOCTH JBHXKEHUS YXOISIIMX ra30B M MOCTYNAIOLIETO
BO3/lyXa B Pa3HbIX TOYKAX IIPOEMa.

21.3aBHCHUMOCTH MAacCOBBIX PAaCcXOJI0OB YXOJSIIMX a30B M IMOCTYHAOLIErO0 BO3IyXa
JUISL BEPTUKAJIBHOIO MPSIMOYIOJBHOTO IIpOEMa MpPU Pa3IUYHBIX PEKUMAX
razooOMeHa OT TEOMETPUYECKMX  XapaKTEepUCTUK 3TOr0  IpoeMa U
CpeIHEeO00BEMHBIX TAPAMETPOB COCTOSIHUS ra30BOM cpe/ibl B TOMELICHUH.

22.I"a3000MeH uepe3 Kpyriible BEpTUKAIbHbIE IPOEMBI.

23.1"a3000M€eH uepe3 TOPU3OHTAIBHBIC IPOEMBI.

24.@opMybl 1T pacuyeTa MaCCOBBIX PACXOA0B I'a3a 4yepes3 NMPSMOYTOJIBHBIN IIPOEM C
y4€TOM BIIUSIHUS BETPA.

25.ComnpsbkeHHass ~ MaTeMaTU4ecKas  IOCTAHOBKA  33Ja4yd O  HAarpeBaHUM
CTPOUTEIBHBIX KOHCTPYKIUI IIPH MOXKapeE.

26.1 oproune BemecTBa U UX XapaKTEPUCTUKHU.

277.0c00€HHOCTH FOPEHUS TBEP/BIX, )KUJKUX U ra3000pa3HbIX BEILIECTB.

28.CKOopoCTh BBITOpaHUsl TOPIOYUX MATEPUATIOB.

29.CKOpOCTb TEIJIOBBIIETIEHUS B IIJITAMEHHOM 30H€E.

30.'oprouas Harpy3ka B IOMELICHUU U €€ XapaKTEPUCTUKH.

31.JIuHeliHasg CKOPOCTh PACIPOCTPAHEHMs IJIAMEHU [0 MOBEPXHOCTH TOprOYEH
Harpy3KHu.

32.Pacyer nuomaay rnoxapa npHu pa3andHbIX BUAAX [MOKAPHON HArPY3KH.

33.YnenbHass MaccoBasg CKOPOCTb BBITOPAHUSA TBEPABIX W JKUAKAX TOPHOYUX
MaTepuayioB. TenaoBast MOIIHOCTh OYara rnoxapa B NOMEIIEHUU.

34.BnusiHue ra3000MeHa Ha MPOIIECC TOPEHUS MaTEPUAIOB B TOMEIICHUMU.

35.PexuMBl OKapoOB B NOMENIEHNH B 3aBUCHMOCTH OT KOJIMYECTBA MOCTYITAFOIIETO
yepes3 NpoeM BO3TyXa.

36.3aBUCMMOCTh MOIIHOCTM TEIUIOBBIICICHHAS IpPU IM0XKape OT KOHUEHTPALHUH
KHCIIOpOJa B IOMEILIEHUU.

37.0cobenHocTh ra3oo0MeHa TMOMEIIEHUS C OKpyKaromed atmocdepoil B
Ha4aJIbHOM CTaJHH IoXkapa.

38.Cucrema auddepeHunaIbHbIX YpPaBHEHUN HHTETPAIbHOM MOJENN MoXKapa B
HAa4YaJIbHOM CTaJHH IoXapa.
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39. AHanmMTUYECKOE pelIeHUE 3aJa4d O JMHAMHKE OIMACHBIX (PAKTOpOB MOXKapa B
MOMEIIEHUH TIPU KPYrOBOM pPACHPOCTPAHEHUM IUIAMEHU MO IOBEPXHOCTH
TBEPAOU TOPIOYEN HATPY3KH.

40.AHanuTryecKkoe peIIeHHE 3a/layd O JUHAMHUKE OMAacHBIX (haKTOpPOB MoOXKapa B
MOMEIIEHUH MpPH JIMHEHHOM pPACIpOCTPAHEHUU IUIAMEHU II0 IOBEPXHOCTH
TBEPAOU IrOPIOYEN HATPY3KH.

41.Ananutryeckoe peEIIeHHE 3a/laud O JUHAMHUKE OMAcCHBIX (HhaKTOpPOB MoOXKapa B
MOMEIICHUH NPU TOPEHUU KUAKOCTEM.

42.B3anuMOCBs3b MEXK]y KPUTHUYECKUMHU CPEIHEOOBEMHBIMH 3HAUCHHUSIMHU OIACHBIX
(akTopoB TmOXKapa € MNPEIEIbHO JAOMYCTUMBIMHU WX 3HAYEHUSAMH B 30HE
pEOBIBAHMS JIFOCH.

43.®opMynbl 1Sl pacyeTa KpUTHYECKON MPOAOJLKUTEIBLHOCTH MOXKapa Mo YCIOBUIO
JOCTH)KEHHSI KaXIbIM OINMACHbIM (DaKTOPOM CBOEr0 MpPEAESIbHO JOIYyCTUMOTO
3Ha4YeHUs B paboueli 30He.

44.BnusiHue pa3MepoB MPOEMOB Ha JUHAMHUKY OMACHBIX (PaKTOPOB MOXkKapa.

45.0co0eHHOCTH pacHpelesieHnsl JIOKAJIBHBIX MapaMeTpOB COCTOSIHUS Ta30BOM
Cpeabl BHYTPU IMOMEIIICHUS B HAYAJIbHOW CTA/IUH MOXkKapa.

46.Pa3genenue NpoOCTpPAaHCTBA BHYTPU IOKapa Ha 30HBI. XapakTEpHbIE 30HBI B
HayaJbHOM CTaJUU MOXKapa.

47.0mnpeneneHre IMOTOKOB MacCbl M DHEPIHM M3 KOHBEKTMBHOM KOJIOHKH B
OPUIOTOJOYHBIM €O  Ha OCHOBE TEOpUH CBOOOJHOW TypOYyJE€HTHON
KOHBEKTHUBHOM CTPYH.

48.Tenmn000MeH MPUITOTOIOYHOM 30HBI C OTPAXKICHUSIMHU.

49.ludpepeHnmanpubie ypaBHEHUSI MaTEpUAIBLHOTO OajaHca ra30BOM Cpellbl U ee
KOMIIOHEHTOB, OajaHca ONTUYECKOr0 KOJMYECTBA JIbIMA M SHEPruM s
IPUIIOTOJIOYHOM 30HBI ITPU OTCYTCTBUHU I'a3000MEHA C BHEIIHEW aTMOC(eEpOil.

50.Marematuueckasi TOCTaHOBKA 3aJ[a4M O JMHAMHUKE OMACHBIX (haKTOPOB MoXkapa B
IPUIOTOJIOYHOM 30HE U €€ AaHAINTHYECKOE pELIEHUE IPU IOCTOSHHBIX
3HAYEHMSIX Pa3MEPOB U TEIUIOBOM MOIIIHOCTH O4Yara rOpeHHs.

51.ba3oBas cuctema nudepeHInalIbHbIX ypaBHEHUN B YACTHBIX MPOU3BOHBIX IS
onucaHusl TypOYJIEHTHOTO HECTAllMOHAPHOTO JBMKEHMSI U MPOIIECCOB TEIIO- U
MacconepeHoca B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH.

52.Mognenu ajsi pacyeta TypOYJICHTHBIX TEUEHHUH MpHU TMOXKape B MOMEIICHUH: UX
BU/IbI, 0COOCHHOCTH IPUMEHEHUS.

53.Knaccudukarus quddepeHmuanbHbIX MOACNIEeH moxkapa.

54.0cob6eHHOCTH TUHAMUKH MOKapOB Ha MPOU3BOJICTBEHHBIX OOBEKTaX.

55.IIporpamMHbIe CpeaCTBa JIJIsl TPOTHO3a OMACHBIX (PAKTOPOB MOXKapa B 3JJaHUH.
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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/.

. IIporno3upoBanue OTIaCHBIX (baxkTopoB noxapa. HuddepenmanbHoe
MOJICJIMPOBAaHUE TOXKapa B 3JaHUU: TpakTUKyM [DnektpoHHbii pecype] / C.C.
Jlammma, E.A. IBapeB. MBanoBo: VBaHOBCKas MOKapHO-CHIacaTeIbHASI aKaJIeMUs
['TIC MYC Poccun, 2021. Pesxxum noctymna: http://bibliomchs37.ru/book/5194/.

. CUI'MA TIIb 5 («Sigma Fire Safety» 5) [Iporpamma 1o pacuery pacupoCTpaHEHHs
omnacHbIX (aKTOPOB TOKapa IOJIEBOM MOJENbI0, JBaKyallud - HHAUBUAYaJIbHO-
MOTOYHOM MOJIENIbIO, BEPOATHOCTH 3BaKyalldd, PACUYETHOW BEIMYUHBI MOXKAPHOTO
pucka.  PykoBoacTBO  mosjb3oBarenss — [DJIEKTPOHHBIM  pecypc].  Pexum
nocrtyma: http://3ksigma.ru.

. ONEKTPOHHBIM HWHTEPHET-Kypc no aucuuiuimHe «lIporHosupoBanne oOmacHbIX
dakropoB moxapay [Dnektponnbiii pecypc| / C.C. Jlammua, M.}O. OBCSHHUKOB.
Pexxum noctyna: http://modm.pd.

. RiskManager - mporpaMmHBIA KOMIUIEKC JUISI  BBIYMCIICHHS  BEJIIMYWHBI
WHIUBUIYyAIbHOTO TIOKAPHOTO pHICKA I JIIOJeH, HAXOAAIIMXCS B 3AaHUSX,
COOPYKCHHSIX U TOXAPHBIX OTCEKaX pa3IUYHBIX KIacCOB (YHKIIMOHATIHLHOU
MOYapPHOW OMACHOCTHU: PYKOBOJICTBO MOJI30BATENA [ DIEKTPOHHBIN pecypc]. Pexum
nocryna: https://nordsoftware.ru/programms/riskmanager/.

. FireGuide: IIporpamma st pacuera O®II u sBakyanuu Ha ocHoBe FDS+EVAC.
[ToneBass mozenb: PykoBOACTBO moJib3oBaTelns [DIeKTpoHHBIN pecypc| / Pexum
noctyma: http://fireguide.ru/.
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10.Fenix+ 3. IIporpamma njis onpeeneHuss BEIWYUHBl WHANBUIYAIBHOTO MOXKapHOTO
pucka: PykoBoACTBO Tmoib3oBaTeNs [DiaeKTpoHHBIM pecypc] / Pexum mocryma:
https://mst.su/fenix/.

11.Ilocobue 1O ONpeACNICHUI0 PACUETHBIX BEJIWYMH IIOKAPHOTO pPHUCKA IS
MIPOU3BOJICTBEHHBIX 00heKTOB / A.FO. Jlaro3un u ap. 2-¢ u3gaHue, UCIpaBiIeHHOE U
nonojiHeHHoe. M.: BHUUIIO MYC Poccun, 2019. 344 c.

IlepeyeHb HOPpMATUBHOM JIMTEPATYPHI

12.TP EADC 043/2017 Texnuueckuid peraameHT EBpa3uiicKoro 3>KOHOMHUYECKOTO
coroza «O TpeOOBaHUAX K CpeIcTBaM O0OECIeUeHUs TMOKapHOW O€30MacHOCTH H
MOKaPOTYIICHUSI.

13.®enepanbubliii 3ak0H 0T 21.12.1994 1. Ne 69-@3 «O noxxapHoi 6€300aCHOCTH.

14.®enepanbubiii 3akoH OoT 22.07.2008 1. Ne 123-03 «TexHHYECKHI pEriaMeHT O
TpeOOBAHUSX MTOKAPHOU OE30MACHOCTH.

15.®enepanbubiii 3akoH OT 23.05.2016 1. No 141-®3 «O cuyxbe B denepanbHO
MPOTHUBOIIOKAPHOU CiIy>k0e ['oCcylnapCTBEHHONW MPOTHUBOIMOXKAPHOU CIY>KOBI H
BHECEHMM W3MEHEHUN B OTIEIbHbIE 3aKOHOJATEIbHbIE aKThl Poccuiickoit
denepanuny.

16.®enepanbnbiii 3akoH oT 25.12.2008 1. Ne 273-®3 «O mnpOTUBOAECHCTBUU
KOPPYIILI.

17.11locranoBnenne [IpaBurenscTBa Poccuiickoit @enepanuu ot 22.07.2020 N 1084 «O
MOPSIAKE MPOBEJICHUSI PACUETOB MO OILIEHKE MOKAPHOTO PUCKA.

18.1TocranoBnenune IlpaBurensctBa Poccuiickonn @enepanuu or 31.08.2020 N 1325
«O0 ytBepxaeHUM [IpaBuia OMEHKH COOTBETCTBUSA OOBEKTOB 3aIMHUTHI (ITPOTYKITHN)
YCTAaHOBJICHHBIM TPEOOBAHUSM TMOKApPHOW OE€30MaCHOCTH TYyTeM HE3aBUCUMOM
OLIEHKH MOKAPHOTO PUCKa».

19.1Ipukaz MUYC Poccun ot 30.06.2009 1. No 382 «OO yTBEp)XJICHHH METOJIMKHU
ONPEICIICHUS] PACUETHBIX BEJIMYHMH MOXXAPHOTO PHUCKA B 3[IaHUSX, COOPYKEHUSIX U
CTPOCHHUAX PA3JIUYHBIX KIACCOB (PYHKIIMOHAIBHON MOXKAPHOMN OMACHOCTHY.

20.ITpukaz MYC Poccuu ot 10.07.2009 1. Ne 404 «OO0 yTBEpKIEHUU METOJUKHU
ONPE/ICIICHUS] PACUYETHBIX BEIMYMH TMOXKAPHOTO PHUCKA HA MPOU3BOJCTBEHHBIX
00BEKTaAX.

Bba3bl 1aHHBIX, IOUCKOBBbIE CHCTEMbI, 3JIeKTPOHHO-0U0JIMOTEYHbIE CHCTEMbI
(3/1eKTpOHHBIE OMOTHOTEKH) U 3JIEKTPOHHBIE 00pa3oBaTe/IbHbIC Pecypchl

21.www.vniipo.ru.

22.www.gost.ru.

23.www.mchs.gov.ru

24 .OnexTponHas oubnroreka akagemuu http://Bibliomchs37.ru.

25.Enunas BemoMcTBeHHas AiekTpoHHas oudimmoreka MUC Poccun ceth MHTpaneT mo
aapecy: 10.46.0.45.

26.9BbC «lOpaitt».

27.1ludpoBas cpena akaaeMuu.


http://www.gost.ru
http://www.mchs.gov.ru
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Jloruyeckue NPUHIMAILI IOCTPOCHUSA PECIICHUA 3a/1a1

[IpucTynass K pEemIeHUI0 3aJadd, KaXKIbld 4YEJIIOBEK BOCIHPUHUMAET U
oOpa0aThIBaeT B CBOEM CO3HAHUHU MH(OPMALINIO, 3aJI0’KEHHYIO B YCIIOBUM 3aaauu. s
ONTUMAJIBHOTO BBIITOJIHEHUS 3TON JAEATEINBHOCTH PEKOMEHYEM P IPUEMOB.

1. Ilpu mpouteHuH 3ajaud HEOOXOAMMO OIpPENEIUTh TEMY, Ha MaTepuane KOTOpou
IIOCTPOEHO YCJIOBHE 3a/ladyl. DTO MOXKET OBITh HE TOJBKO MaTepuall, BKIIOUEHHBIMH,
IO CYILIECTBY, B BONPOC 3aJlay, HO U CKPBITHIA B €€ yCIOBUH, TO €CTh TPEOYIOIINIA
JOTIOJTHUTENBHBIX 3HAHUHN YK€ MPONUJEHHOr0 paHee Marepuana (4To Yalle BCEro
obiBaer). Takumm o00pa3oM, STUM BBl OTBEYAaETE HA BOMPOC, KAKUE 3HAHUSA
NOTPeOYIOTCS AJI PELICHUS 3aJauH.

2. CopepxaHueM CIEAYIOIIEro dTana AsITEIbHOCTU SBIISIETCS BbIACIIEHHE KOHKPETHBIX
dbopMyll, U3 KOTOPHIX MOXHO HAWTH HCKOMYI BeauuyuHy. Jlamee cruemgyet
OINpeAeNuTh, KaKue BEIMYMHBI B KOHEYHON (hOpMyJie OKa3bIBAIOTCS HEU3BECTHBIMH,
Y 3aI1UCaTh BBIPAXKEHUS, U3 KOTOPBIX OHU MOTYT OBITh HalICHBI.

3. lanmee ompenensitoT, Kakue JaHHble HEOOXOAMMO HAWTH B CIPAaBOYHUKAX, IpHU
HEOOXOJUMOCTH MPHUBECTH Pa3MEPHOCTb 3TUX BEJIMYMH K MCIOJIb3YEMbIM B
pacueTHbIX popMyiax.

4. 3areM NpUCTYNANTE K YUCIECHHOMY PELIEHUIO 3a/1a4H.
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