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1. HEJIN U 3AJAYN U3YUEHUA JUCHUITJIMHBI

Mertoauyeckre Martepuasibl MO MOJATOTOBKE K 3a4eTy IO JIUCIUIUIMHE
«IIporHo3upoBanne OMAcHBIX (HAKTOPOB TMOXKapa» MpeAHA3HAYCHBI IS
oOyuarormuxcst  3-ro kypca mo crneruainsHocTH  20.05.01  Ioxapras
0e30MmacHOCTh (YpOBEHb CIECUHMAINTETa), U COCTABJICHBI B COOTBETCTBUH C
TpeboBanmsIMU DeepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
BBICIIETO 0OOpa30BaHUs COTJIACHO padoyel mporpaMMe JUCHUTIINHBI.

[enssmu ocBoeHMsT yueOHOU qucuuIuInHbl «lIporHo3upoBaHue OMacHbIX
(bakTOpoB MoxKapa» SABISAIOTCS:

— (dopmupoBaHre y O0OYy4YaeMbIX TEOPETHUECKMX 3HAHUW OCHOBHBIX
3aKOHOB, TMPUHIUIOB M METOJOB MAaTEMaTUYECKOrO0  MOJEIUPOBAHUS
B3aMMOCBSI3aHHBIX TEPMOTra30JIMHAMUYECKHX IPOLECCOB, XapaKTEPHU3YIOIIUX B
[[EJIOM T0Xap B MOMEIICHUU (3AaHUH, COOPYKEHUH) KaK CI0KHOE (U3HUECKOe
SIBJICHUE;

— (opMHpOBaHKE HABBIKOB aHAJIM3a MOXKAPHOM OMACHOCTU OOBEKTOB C
MOMOIIBI0O  MaTeMaTHYECKHX  MOJEJIeM  MOXapoB U KOMIIBIOTEPHBIX
MMUTAIIUOHHBIX CUCTEM;

— (hopMUpOBaHKE TOTOBHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO.

Jnst  AOCTHKEHUs JAHHBIX —IeJIie  MpelycMaTpuBaeTCs pelieHue
CJIEAYIOIINX OCHOBHBIX 3a/1a4:

— U3Y4YEHHUE CBOMCTB ra3000pa3HON cpeibl B MOMEIIECHUU TPHU TOXKape
KaK OTKPBITON TEPMOJIMHAMUYECKOU CUCTEMBI;

— M3yYCHHUE OCOOEHHOCTEW H3MEHEHUS COCTOSHUS ITOW CHCTEMBI Ha
OTZIEJIbHBIX ATaNax pa3BUTHS M0XKapa;

— U3y4YeHUE TOpsiAKa MaTeMaTHYeCKOW ITOCTAaHOBKM 3aJladyd o
nporao3upoBanur OPII ¢ momMonIpI0 MaTEMAaTUYECKUX MOJICIICH TTOXKAPOB;

— OCBOCHHE BO3MOXKHOCTEM KOMIBIOTEPHBIX HMHTAIIUOHHBIX CHCTEM
Pa3BUTHS U TYIIECHUS MIOKAPOB B 37aHUSX;

— OBJIQJICHUE HABBIKAMHM MOJICTUPOBAHUS JUHAMUKHU OMACHBIX (hPaKTOPOB
noxkapa ¢ HOMOIIbI0 KOMITBIOTEPHBIX UMUTAIIMOHHBIX CUCTEM.

CtpykTypa Kypca mpearnoJiaraet, 4To IO OKOHYAHMHM €ro Hu3Yy4YeHus,
oOyyaromuecs: JOJDKHBI TOJYYUTh NPEACTaBICHHE 00 OCHOBHBIX 3aKOHaX,
MPUHLNNAX U METOAAX MaTeMaTUYECKOTO MOJIETMPOBAHUS B3aHUMOCBS3aHHBIX
TEPMOTa30JJUHAMUYECKUX TPOLIECCOB, XapaKTEPU3YIOLIMX B IIEJIOM IMOXap B
MOMEIICHUH (3IaHUH, COOPY)KCHHH) KaK CJIOXXKHOE (U3MYECKOE SIBICHHUE, U
chopMHpOBaTh HABBIKA aHAJIN3a TMOKAPHOW OMACHOCTH OOBEKTOB C TOMOIIIBIO
MaTeMaTUYECKUX MOJIETIEN MTOKAPOB U KOMITbIOTEPHBIX UMUTAIUOHHBIX CUCTEM.



2. CTPYKTYPA U COAEP KAHUME ITUCIIUITJIMHBI

OO0miast TPyA0EMKOCTh JUCIHUIUIMHBI COCTaBISICT 3 3a4€THBIC €IUHUIIBI
win 108 4, u3 HUX ayAUTOpHBIX — 62,55 4, camocTosTenbHas padota — 45,45 u.
Temaruueckuil TUIaH TUCIUILTNHBI BKITIOYAET / TEM.

TemMaTuyecKu MJIaH

Ne HaumenoBaHue pa3aesioB U TeM
n/n
PA3JIEJI 1. UHaTerpasbHasi MaTeMaTH4eCKasi MO/eJIb 110Kapa B
MOMEIICHUH
1 Bgenenue. McxonHble MOHATHS U 0011IKME CBEACHUS O METOAAX
IPOrHO3UPOBAHMSI OACHBIX (PAKTOPOB MOXkKapa B HOMEIEHUSIX
2 OCHOBHBIE TIOHATHS M YPAaBHEHMS HWHTETPAIbHOM MaTeMaTH4ECKOM
MOJIEIH NI0KAPa B MOMEIICHUHU
3 ["a3000MeH nmoMeneHuit u Temtopu3nueckie QyHKIHH, HEOOXOJUMBbIE
JUISl 3AMKHYTOTO OITMCAHMS ITOKapa
4 MareMatnyeckasi IOCTAaHOBKA 3a/1a4d O JUHAMUKE OMACHBIX (haKTOPOB
110’Kapa B HAYAJIBHOM CTaJUM MoXKapa
) IPOrHO3UPOBAHME OMACHBIX (PAKTOPOB MOXKapa MpH TYIIEHUU HOKapa
C MCIIOJIB30BAHUEM MHTETPAIBHOIO METO1A

PA3AEJI 2. 3onunas u nuddepeHnuaabHass MAaTeMATHYECKHE MO/IEH
MoKapa B NOMeIeHU

6 OcHOBHBIE MOJIOKEHUSI 30HHOTO0 MOJEIMPOBAHHUS M10KAPOB

7 OcCHOBHBIE MOJIOKEHUS nuddepeHranTbHOro METO1a
MIPOTHO3UPOBAHUS ONACHBIX (DAKTOPOB MOKApa

HToroBeiii KOHTPOJIb — KypcoBasi paboTa, 3a4eT

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJIMHBI

[Tportecc nzydenus quciuruiHbl «[IporHo3upoBaHue omacHbIX (HakKTOpPOB
Mokapa» HampaBJieH Ha (opMHpOBaHHWE  CICAYIONUX  KOMIICTCHIINH,
npeaycmorpeHaslx PI'OC BO mno cnenmansHoctn  20.05.01 TloxkapHas
0€30MacHOCTb:

1) OomenpodeccuoHanbHbIX Komnerenumii (OIK):

- Crmoco0eH OCYIIECTBIATh BHUABI NPO(ECCHOHATBLHOM JEATEIBHOCTH Ha
00BbEKTaX Pa3IUYHOro (HYHKIMOHAJIBLHOTO Ha3HAYCHHMS, BKJIIOYAs OIACHBIC H
0co00  omacHble  OOBEKTHI B  cepe  HaI30pHOM  JIEATEIbHOCTH,
npo(UIaAKTHIECKOW pabdOThl M OXpaHbl TPYAa, DKOJOTHMYECKON OC30MacHOCTH
(OIIK-1);



- CHoco0eH pemiath MPUKIAIHBIE 33a/add B 00JacTH 0OeCTIeUeHHs TOKapHOU
0€30MacHOCTH, OXPaHbl OKPYKAIOIIEH Cpellbl U IKOJOTUUECKON 0€30MmacHOCTH
UCIIOJIB3YS TCOPHIO M METOIBI pyHIaMeHTaIbHbIX Hayk (OITK-3);

- cmocobeH (opmyaupoBaTh W peliaTh HAYYHO-TEXHUYECKHE 3a/add  TI0
oOecrieueHnI0 O€30IaCHBIX YCJIOBHM M OXpaHbl TpyAa B OOJACTH TOKapHOM
0e30MacHOCTH, JTUKBUAAIMU TOCIEACTBUN YpE3BbIUAMHBIX CUTYallUl, CIIACEHUS
YeJI0BeKa, 3aluThl OKpyxaromei cpenbl (OITK-11);

- CHoco0eH MOHWUMATh MPUHLHUIBI PAOOTHI COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM W WCHOJIb30BaTh MX JJIA pElIeHHs 3adad NpodeccHOHaTbHOM
nesitenbaoctr (OIMTK-12);

2) npodeccnonanbHbIx koMnerennuii (IK):

- CIOCOOHOCTh  TOHWMATh  OCHOBHBIC  3aKOHOMEPHOCTH  ITPOIIECCOB
BO3HUKHOBEHUS TOPEHUS U B3PbIBA, PACHPOCTPAHEHUS U MTPEKPAICHUS] TOPEHUS
Ha TOXKapaX, OCOOEHHOCTEW JAMHAMUKHK TMOXKAPOB, MEXAHW3MOB JCUCTBUS,
HOMEHKJIATypy M CHOCOObI MPUMEHEHHUsI OTHETYIIAINX BEIIECTB U COCTaBOB
(TIK-1).

B pesynbrarte 0CBOCHUS JUCHUILUIMHBI 00yUYarOITUNCS TOKEH:

3HATb OCHOBHBIC TMOHSTHUS METOJOB MPOTHO3UPOBAHUS  OIMACHBIX
(bakTopoB moxkapa, a UMEHHO:

— BHJbl €CTECTBCHHBIX IIPOLECCOB, NPOTEKAIOIMUX B TOPAILIEM
MOMEIICHUH, OCHOBHBIEC 3aKOHBI TEPMOJIMHAMUKHU U TEIJI00OMEHA;

— CYIUIECTBYIOIIME BHJBl MAaTEMAaTHYECKUX MOJEJIEH TMOKapoB B
MOMEIIEHUSX, WX BO3MOXHOCTU W OTPAHUYCHHS, BO3MOYKHBIE HCTOYHUKU
IIOrPELIHOCTEN;

— TUIIBI PaCIPOCTPAHECHUS IUIAMEHHU, CBA3aHHBIE C HUMH TEMIIEPATYpPHbBIC
PEXKUMBI TOXAPOB B TMOMENICHUSAX, MEXaHU3M BO3HUKHOBEHHS U Pa3BUTHUS
€CTEeCTBEHHOTO ra3000MeHa MpH MoXKape B MOMEIICHUH, OCHOBHBIE B3aMOCBS3HU
MapaMeTPOB ra30BOM CPEBI;

— CcnocoObl MOJAEpX aHUs aKTyalbHOCTH CBOMX 3HAHUN MO JaHHOU
TeMaTUKe, HaXOXJACHUS HOBOW HMH(OpMAIMU B MEPUOJAYECKON JIUTEepaType U
HOPMATUBHBIX JOKYMEHTaX, OTHOCIIMXCSA K pacyeram auHamuku O®II u
KPUTHYECKOHN MTPOJIOHKUTEIBHOCTH TI0XKAapa;

— TpUHIMIOB U MeToAbl pacuera nuHamMuku OODII, crocoOwl oreHKH

KPUTUYECKOM  NPOAOJDKUTEIBHOCTH  II0Kapa,  OCHOBHBIE  HCTOYHUKHU
HETOYHOCTEH B MOJIOOHBIX pacueTax;
yMeThb

— OpraHu3oBaTh OOOCHOBaHHBIM BBIOOp METOAWMK U3  CIHCKA
pa3pelieHHbIX K HCIOJIb30BAHUI0, HanOoJjiee TOAXOAAIIMX I pealnu3alun
KOHKPETHOTO CIIEHApHs T0’Kapa B TOMEIICHHH;

— OIICHWBATh BEJIMYMHY KPUTHYECCKOW IMPOJIOJDKUTEIBLHOCTH IOXKapa
Pa3IMYHBIMU CIOCO0AMH;



BJIAJeTh HABBIKAMM HCHOJB30BAHUS CIELUAIBHBIX KOMIIBIOTEPHBIX
IIPOTPaMM II0 ONPENEIICHUIO BEJIWYMHBI KPUTUYECKOW IPOAOJIKUTEIBHOCTH
noxkapa Ui pa3IMdYHbIX UCXOIHBIX YCIOBHM.

4. CACTEMA KOHTPOJISI 3SHAHUM IO JUCHUILINHE

B kauecTBe (OpMBI UTOTOBOTO KOHTPOJSI MO pe3yJibTaTaM OCBOCHHUS
muctuiuinHel «IIporaosupoBanue onacHbIX (PaKTOPOB IOKAapay» Ha THEBHOU U
3a04HOM (popMax oOyueHUs MPETYCMOTPEH 3a4eT. 3a4eT — 3TO KOHEUHas Gopma
U3YyYEHUs JAMCUUIUIMHBI, IPEACTaBIAONAs COOOM MEXaHU3M BBISIBICHUSA U
OLIEHKH pe3yJbTaToOB Yy4yeOHOro mnpouecca. Lleap 3auera — 3aBepuIUTh Kypc
oOyueHusT  KOHKPETHOM  JUCUUIUIMHBI, IPOBEPUTh Yy  OOydarolmuxcs
CJIOKUBIIYIOCS CHUCTEMY IOHSATUH M OTMETUTH CTEIIEHb IOJYYECHHBIX 3HAHHU.
Marepuanbl, pa3paboTaHHble [Js1 MPOBEAEHUS 3ayeTa, OOCYXAAIOTCS Ha
3acelaHnd Kadenpel M YTBEP)KIAIOTCS HadadbHUKOM Kadenpbl. OCHOBHBIE
(GyHKUIMHM 3a4eTa — 00yyarolasi, OEHUBAIOIIAS U BOCIIUTATENIbHAS.

Obyuarowas (yHKIUSA 3a4eTa COCTOUT B TOM, UYTO OOydaronuics B
NEpPUOJI 3aYETHOTO MEpPUOoJia BHOBb oOpamiaeTcss K MPOMJICHHOMY Marepuainy,
NEPEUYUTHIBAET KOHCHEKThl JIEKUUM, Yy4eOHMK UM YydeOHoe mocodue,
HOPMAaTUBHO-TIPABOBBIE JTOKYMEHTBI M Jpyrue marepuanbl. OH HE TOJBKO
IIOBTOPSICT U 3aKPEIUIAET IIOJyYEHHBIE 3HAHUs, HO W IOJIy4aeT HoBble. Bo-
HEPBBIX, IIPU MOATOTOBKE K 3a4eTy 3HAHUS MO JAUCLUUIUIMHE 0000IaroTcs M
CUCTEMATU3UPYIOTCs, IPEBPALAsACh B YIOPSIAOYECHHYIO COBOKYITHOCTh JaHHBIX,
YTO IO3BOJISIET IOHATH JIOTMKY JMCLMIUIMHBI B ILEJIOM. BO-BTOpBIX, HOBBIE
3HaHUs OOyYarolUiCs TMOJy4yaeT B IIpoLecce MOATOTOBKM K 3a4ery [0
BOIpOCaM, HE OCBELIEHHbIM Ha JIEKIMSX, MPAKTUYECKHMX M JIaOOpaTOPHBIX
3aHATHUSAX: HOBBIE HOPMAaTHBHO-IIPABOBBIE AKTHI, CTaTbU, MHTEPHET-PECYPCHI, a
TaKXe M0 TeEMaM, PEKOMEHIOBAHHBIM K CAMOCTOSTENIBHOMY H3Y4YEHUIO.

Oyenusarowas GyHKUMA 3a4eTa 3aKIIOYAETCS B TOM, YTO 3a4€T MOABOIUT
UTOT 3HAHUM 00YyYaroIEerocsi, NOJy4YeHHbIX B MPOLECCE NU3YUEHUS TUCLUTUIMHBI.
B Tom wumcne 3ader sBusercss (OpMON OIEHKM pPE3ylbTaTOB Yy4ueOHO-
NeJaroru4eckoi eaTeaIbHOCTH IpenogaBaTess AUCIUILUIMHBI (CAMOOLIEHKA).

3adeT MpUHHUMAETCS MpernojaBaresieM OOBEKTUBHO M JOOpOXKENaTeNbHO,
YTO WIPaeT ONPEACIICHHYK 60CHUMAMENbHYI0 POJIb — CTUMYJIUPYET
TPYAOJIIO0ME, TNPUHIUIHAIBHOCTb, OTBETCTBEHHOCTh, PAa3BUBAET UYYBCTBO
CIPABEAJINBOCTU U yBaXKCHMUS.

[Ipu mnoarotoBke K 3a4eTy CcleAyeT pPYKOBOJACTBOBaTbCs paboueit
IporpaMMoil, KOoTopasi BKJIIOYaeT B ce0s TeMbl M OCHOBHBIE MPOOJIEMBI
JUCUUIUIMHBL, YTO MO3BOJUT YETKO MPEACTABUTH KPYI BONPOCOB, MOJIEKAIINX
U3YUYECHHUIO.

JlutepaTypa myisi TOATOTOBKM K 3a4€Ty PEKOMEHAYETCS IPENOAaBaTeIeM
U MpeJcTaBiieHa B paboyell mporpaMMme AUCHUIUIMHBL. J[JI1 TOJHOTHI yuyeOHOM
uH(pOpMaIUK JTy4llle UCIOJIb30BaTh HE MEHEE JIBYX JIUTEPATYPHBIX UCTOYHHUKOB.



KpoMe Toro, 0CHOBHBIM UCTOYHUKOM MOATOTOBKHU K 3a4YE€Ty SIBIISETCS KOHCIIEKT
JCKIWHA, Tae Y4YeOHBIM MaTepuan JaceTcsl B CHCTEMAaTH3MPOBAHHOM BHJIE,
OCHOBHBIE TOJIOKEHHUSI €r0 JIETAIM3UPYIOTCA, MOJKPEIUISIOTCS COBPEMEHHBIMU
dbaktamu W wWHPOPMAIMEH, KOTOpPhIE B CHJIy HOBH3HBI HE BOIUIM B
OIMyOJIMKOBAaHHBIC TICYATHBIC HMCTOYHUKKA. B XOIe MOATOTOBKM K 3a4eTy
oOydJaronmmcsi HeoOXOoJMMO oO0paliarh BHMMaHHE HE TOJIbKO Ha YpOBEHb
3aIlIOMHUHAHMSI, HO M Ha CTETIeHb MOHUMAHMSI U3J1araeMbIX MpooJieM.

VYcBoeHne watepuana JUCHUIUIMHBI Ha JICKIMSIX, NPAKTUYECKUX U
71a00paTOPHBIX 3aHATHSX, a TAKXKE B PE3YJIbTaTe CAMOCTOSITEIIbHON MOJITOTOBKH
U U3y4YEHUS OTIEIBHBIX BOIMNPOCOB JAUCIUIUIMHBI IO3BOJIAT OOy4YarOMIEeMYyCs
MOJIOWTU K 3a4eTy IMOJrOTOBJICHHBIM, M MOTPEOYeT JHIIb MOBTOPEHUS paHEE
IIPOMAECHHOTO MaTepHaa.

3adeT no auctuiumHe «IIporHo3upoBanue onacHbIX (PaKTOPOB MOKAPA»
npoBOAUTCS B (OpME TECTUPOBAHMS TIOCIE HM3YUYEHHUS COJIEPKAHUSI BCETO
y4eOHOro Marepuaja 3a CEMECTp U TIO3BOJIIET COOTHECTH JIOCTUTHYTHIC
pe3yabTaThl 00YYAIOIINXCS C paHee 3alJIaHUPOBAHHBIMH.

TecTtupoBaHre MOXKET ObITh, KAK MUCbMEHHOE, TaK U C MCIOJIb30BAHUEM
TECTUPYIOIIMX KOMIIBIOTEPHBIX IMporpamMm (Hampumep, mnporpammel APM
«TectupoBanue»). KoMmmblOTepHOE TECTUpOBAHHE SBISICTCS HE TOJIBKO
HauOoJiee OBICTPHIM M OOBEKTUBHBIM METOJOM KOHTPOJIS, HO W HauWMEHee
TPYJOEMKUM, OCOOEHHO C TOSBJICHHEM COBPEMEHHBIX HWHOOPMAIMOHHBIX
TexHosoruit. JlaHHas ¢opma KOHTPOJBHOTO MepompusThs pa3zpaboraHa B
COOTBETCTBHHM C pabouei MporpaMMoi AUCIUILUIMHBI, BKIIIOYAET B c€0s BOPOCHI
0 BCEM pazlieslaM IUCHUIUIMHBI U UMEET LEeJb MPOBEPUTh TEOPETHUECKUE
3HaHUS U TPAKTUYECKUE HABBIKM PEIICHUS 3aaad, CHOpMHUpOBAHHBIC MpU
W3YYEHUH TUCIUTUINHBI.

[Ipu cpave 3auera B MUCbMEHHOW (popMe, 3apaHee TOTOBATCS BAPUAHTHI
TECTOBBIX 3aJJaHU, TPUYEM KOJIMYECTBO BAPUAHTOB JOJDKHO MPEBBIIATH YHCIIO
oOyuaromuxcsi B ydeOHou rpynne Ha 15 %. Ilpu wucnoias3oBaHuU
KOMIIBIOTEPHOU MpOrpaMMbl BapHaHT 3aJaHus, JJIs KaXXJIO0TO CIAIOIIEro 3ayer,
dbopmupyeTcst mporpaMMoi UHAUBUYTHHO.

Jlomyck oOy4aromierocsi K ciaue 3adera OCYIIECTBIISETCS 110 UTOTaM €ro
Tekymieln pabotel B cemecTpe. OCHOBHBIMH BHUIAMHU TEKYIIETO KOHTPOJIS
ABJISIIOTCS:  BBITIOJHEHUWE TECTOBBIX 3aJlaHUM [0 HW3Y4YaeMbIM paszieliaMm |
pelieHre KOHTPOJbHOW palbOoThl, BBINOJIHEHHWE U CJadya OTYETOB TIO
JabopaTopHbIM  paboTaM W KeHc-3aJlaHusAM, cJadya  KOJUIOKBHyMa  IIO
nabopaTopHbIM paboTaM, BBHITIOJHEHHWE KypcoBoW paboTel.  KoHTpombpHas
pabota mpoBoautcs Mo pazgeny «MHTerpaidbHas MaTeMaThuyecKas MOJEb
nokapa B TIOMEIICHUU» U TO3BOJISIET TMPOBEPUTH YMEHHUST UM HaBBIKU
oOydJarommxcsi, HEOOXOAMMBbIE TMPU pEHIeHUH 3a7Jad Ha HaXOXJCHHE
HE0OXO0IMMOIr0 BpEMEHHU dBaKyalluu Jiroei u3 nomenieHus. [locae BbITOTHEHUS
Ja00paTOPHBIX PadOT MPOBOJAUTCS KOJJIOKBUYM, Ha KOTOPOM oOydaromuecs: B
X0Jie coOeceJOBaHUs 3aIUINAIT OTYETHl U OTBEYAIOT HA TECTOBBIE BOIPOCHI IO



BBIMIOJTHEHHBIM pa0oTaM. 3alidTa OTYETOB M BBIIIOJIHEHUE TECTa IMO3BOJISIIOT
OLICHUTh YpPOBEHb NPOGECCHOHATBHBIX KOMMETEHINH, C(HOPMUPOBAHHBIX B
MPOLIECCE FKCIEPUMEHTAIILHOTO MOICIIMPOBAHUS MT0KAPOB.

Yactp mabopaTtopHbIXx pabOT MpeAcTaBiIsieT co0OW HecTaHIapTHHIE
npodeccuoHanbHbIC 3a/1a4M, TaK Ha3bIBa€MbIE KEHC-3aJaHUs, PEIICHNE KOTOPBIX
TpeOyeT OT OO0yyarommxcs OpPUEHTHUPOBKM B HH(OPMALMU MO Pa3IUYHBIM
JUCHMIUIMHAM, HaBBIKOB B 00JIACTH KOMIIBIOTEPHOI'O MOJEJIMPOBAHUS, YMEHUI
OLICHUBAaTh COOCTBEHHYIO JESTEIIbHOCTh M BHOCUTh B HEE KOpPPEKTHBBHL. B
IPOLIECCE BBIINOJHEHUS 3a/aHusl y4YalluMCsl Mpeasiaraercs CMOJEIUPOBATh
HECTaHJAPTHYI0 NPOPECCHOHAIBHYIO CHUTYallMl0, HAUTH BCEBO3MOXKHBIE
BapUaHThl pEIICHUs, MPOAHAIU3UPOBATh IP(PEKTUBHOCTE U IKOHOMUYECKYIO
1eJIeCO00Pa3HOCTh BHIOOpa Takoro pemieHus. MHpIMH crioBamu, 3a/1lad4ll UMEIOT
HECKOJIbKO BapHAHTOB PELIEHUs, U3 KOTOPbIX HEOOXOAMMO BbIOpaTh Haubosee
ONTUMAJIBHOE, YTO MPEJIOJaraeT MHOTOKPAaTHOE pELIEHUE 3a/Jaud, OUEHKY U
COIMOCTAaBJIEHUE TOJIYYEHHBIX PE3YyJIbTaTOB.

3ajmaHus Ha CaMONOJrOTOBKY K JaOOpaTOpHbIM U MPaKTUYECKUM
3aHATHUAM BBIIAIOTCS 00y4aeMbIM 3a0JIarOBPEMEHHO HA ayIUTOPHBIX 3aHATHSIX.

Kontpons 3Hanmii no gucnumuimHe «lIporHo3upoBaHue oOmacHbIX
(GakTopoB  mOXKapa»  OCYIIECTBISETCS  HAa  OCHOBE  TPaJUIMOHHOM
YeThIPEXOAJIbHON CUCTEMBI OLIEHKH.

K cnaue 3auera nomyckaroTcsi 00ydaromuecs, MOJHOCThIO BBIIOIHUBIINE
rpaUK KOHTPOJIbHBIX MEPOINPUSATHI, NPEIyCMOTPEHHBI NpU H3yUYEHUHU
JUCLUTUINHBI.

3a aKkTUBHYIO paboOTy B TEUEHHUE CEMECTpa, MOJrOTOBKY JOKJIAIOB U
BBICTYIUIEHHE HAa  HAYYHBIX  KOH(EpeHIHsX, paboTy B  HAy4yHO-
UCCJIEeI0BATEILCKOM KpPYKKe Mperno/iaBaTelib MOXKET 0CBOOOIUTH
0Oy4Yaronierocst OT c1layu 3a4eTa U BbICTABUTh OTMETKY «3a4TEHO» aBTOMATOM.

Jns mpoBeneHust 3adeta Ha Kadeape pa3pabaThIBalOTCS CIEAYIONIUE
MaTepHuabl:

—  y4eOHO-MeTOoANYECKask JOKYMEHTAIHS;
—  MaTepHaJIbl I IPOBEICHUS 3a4€ETa;
—  TECTOBbIE BOIIPOCHI B OYMaKHOM U 3JIEKTPOHHOM BapHaHTAX.

B aynurtopuu, rae npOBOIUTCS 3a4€T, OJKHBI HAXOJIUTHCA CIEAYIOIINE
JIOKYMEHTBI U MaT€pUATbHO-TEXHUYECKOE 00ECTICUeHHE:

—  pabouasi mporpaMMa y4eOHOMN AUCIUILIUHBI;

—  y4eOHO-MeTOoANYEeCKask JOKYMEHTAIM JIUIs MPOBEACHUS 3a4eTa,;

—  BapUaHThl TECTOBBIX BOIIPOCOB JJIsl IPOBEICHUS 3a4€Ta;

—  IIEpCOHAJBHBIE KOMIBIOTEPHl C YCTAaHOBJIEHHOM mporpammoirt APM
«TectupoBanuey;

—  TECTOBBIE BOIIPOCHI B 3JIEKTPOHHOM BapHaHTE;

—  MH)XEHEPHbIE KAJbKYJSTOPHI;

—  3ayeTHas BEJJOMOCTb;



—  3a4eTHBIC KHIKKU 00yJaroIInXcs;
—  KypHaJ yueOHOM IpyIIIbI.

5. HOPAOK IPOBEAEHUA 3AYETA
N CUCTEMA OLHEHKH 3HAHUHU OBYYAIOLIIUXCA

KoMIbIOTEpHBIN TECT MpPEIoaaraeT OTBET OOYyYaIOIIErocss Ha HE MEHee
yeM 40 TeCTOBBIX BOMPOCOB HECKOJBKUX YpPOBHEHN CIIOKHOCTU. OOydaromuiics
CUMTAETCS CIABIIMM 3a4eT, €CIM OH IpU OTBETE Ha TeCT HaOWpaeT HE MEHee
70%. Ecnm ma 3adere oOywaromtuiics Habupaer menee /0%, cumTaeTcs 4TO
3a4eT «HE CIaH» U MOAJICKUT Mepecade B YCTAHOBICHHOM MOPSIKE.

3a 10 MuHYT [0 Hayana 3adera JEKYpHBIM pas3laeT CpencTBa
MaTepuaIbHOrOo OOecredeHus], pa3pelieHHbIe A UCIOIb30BaHUS Ha 3adere.
3adet MpoBOUTCA B TeueHue 4 yueOHbIX 4acoB (2 mapsi).

Brauane 3adera npenojaBareib MIPUHUMACT PAriopT KOMaHIUpa yu4eOHOM
Ipynibl O TOTOBHOCTH OOYYarOMIMXCS K Cllaye 3adera, KpPaTko HArmOMHUHAET
MOPSIJIOK TPOBEJICHUSI 3a4eTa, MpaBUia MOBEJCHUS O0ydYaroIIMUXCs, OOBIBISET
dbamuuu o0y4aronmxcsi, 0CBOOOKICHHBIX JTHO0 HE NOMYIICHHBIX 10 3a4eTa.

B Teuenue 4 yueOHBIX 4yacoB (2 maphbl), B 3aBUCUMOCTU OT (POPMBI clauu
3a4eTa, O0ydJarouyecs: BBIMOJHSIOT JIUOO MUChbMEHHBIHN, JTMOO KOMIBIOTEPHBIM
TECT 10 WHIWBUIyIbHBIM BapuaHTaM. Ha BBIMOTHEHNE KOMIIBIOTEPHOTO TECTa
orBoautcs 90 muuyT. KonmmdectBo HaOpaHHBIX 3a TecT OasioB KOMIIBIOTED
BBI/Ia€T M0 OKOHYAHUN TECTUPOBAHUS HA HKpaHe IUCIUIES B IPOIEHTAaX U B BHJIE
pacrne4aTaHHOW BEJOMOCTH

OTMmeTka O cAade 3adeTa BBICTABISIETCS B 3a4E€THYIO BEAOMOCTh W
3a4ETHYI0 KHIDKKY. 3aueTHasi BEIOMOCTh MOJIMHMCHIBACTCS MPENOoJaBaTeieM U
CHaeTcs B YU4EOHBIN OT/ICII.

6. IEPEYUEHb BOIIPOCOB JJ151 CAMOCTOSTEJBHON
HOAI'OTOBKHU K 3AYETY

Paznen |. UnTerpanbHasi MaTeMaTu4eckasi MoJieJb MoKapa B

IOMEIIICHUH
Tema 1. BBenenne. Ucxoanbie MOHATHSA U 00IIIHE CBEIEHUS 0 METOAAaX
NMPOrHO3MPOBAHMS ONMACHBIX (PAKTOPOB MOKAPA B MOMEIIEHUAX

1. Onacuble  (QakTopbl moxkapa W (QU3NYECKHE  BEIUYUHBI  UX
xapakrepusytomue. [Ipeaensno nonycrumelie 3HaueHuss ODII.

2. Marematuueckoe MozaenupoBanue ODII. OcHoBHbIe TpeOoOBaHMUS,
NPEABABIIEMbIC K MOCIISIM.

3. Meroasl MaTeMaTH4eCKOr0 MOJAEIUPOBaHUS TUHAMUKHU pa3BuTus ODII,
UX 0OCOOCHHOCTU U 00JIACTH MPAKTUUECKOTO UCIIOIb30BaHUS.
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Tema 2. OcHOBHBIE IOHATHSA U YPABHEHUS] MHTErPAJIbHOM
MaTeMaTH4YeCKOH MO/e/IM M0Kapa B NOMeILleHU U

4. CpoiicTBa ra3o00pa3HOM cpenbl B NMOMEIICHUH Npu noxkape. JIokaibHOe
paBHOBECHE U B3aMMOCBSI3b MEXKIY JIOKAJbHBIMU TE€PMOJIMHAMHUYECKUMU
napamMeTpaMH COCTOSIHUS Ta30BOM CpEbl.

5. BimsHMe M3MEHEHHs cocTaBa U TEMIEPATYPhl Fa30BOM CPEAbI ITPHU MOKaApe
Ha €€ Ta30BYI0 MOCTOSHHYIO, TOKa3aTellb auadaThl U TEMIIOEMKOCTb.

6. MHTerpanbHbIil METOJ] ONMCAHUSI COCTOSIHUS Ta30BOM Cpebl IIPH MOXKAape B
OMEILECHUH.

7. CpenHeoObeMHass IUIOTHOCTh Ta30BOM Cpeapl M CpelHEOOBEMHBIE
napluagbHble IVNIOTHOCTU €€ KOMIIOHEHTOB.

8. CpeaneoObeMHass BHYTPEHHSSI SHEPIUs U CPEAHEOOBEMHOE JaBJICHUE
ra3oBOi Cpeibl B IOMEIIECHUU.

9. CpeanemaccoBasi U CpeHEOOBEMHAS TEMIIEPATYPaA CPEIbI B IOMEIICHUU.

10. Meronuka ompeneiaeHuss CpeAHEOObEMHOTO JaBIICHUS, CPETHEMACCOBOM
U CpeIHEOObEMHOW  TeMmIlepaTyp B  TIOMEIIEHHMM Ha  OCHOBE
WHCTPYMEHTAJIbHBIX U3MEPEHHUIA.

11. UnTerpanpHoe ypaBHEHUE COCTOSIHUSI Ta30BOM Cpe/ibl B TOMEIICHHH.

12. IsimooOpa3zoBanue W MapaMeTpbl JbIMa, OOpa30BAaHHBIC TBEPABIMU
yactuamu. Koaryisuus u cequMeHTanus YacTHIL IbIMa.

13. Ontruyeckoe KOJMYECTBO JbIMa M  CPEIHEOOBEMHAs ONTHYECKas
IVIOTHOCTh JbiMa. CBfA3b MEXKIYy ONTHYECKOW IUIOTHOCTBIO JbIMa H
JAIbHOCTHIO BUJUMOCTH.

14. DxcniepMeHTaIbHbIE METO/Ibl U3MEPEHUS ONITUYECKON MIIOTHOCTH JbIMA.

15. UnTerpanbHblil METO TEPMOAMHAMUYECKOTO aHAIM3a TI0Kapa.

16. Cpena B MOMEIIEHWH KaK OTKpPbITAs] TEPMOJMHAMUYECKAs CHUCTEMA.
B3anmopnenicTBue 3TOW CHCTEMBI C BHEIIHEM CpPENOM W HHTETPAJIbHBIE
XapaKTEPUCTUKHU ITOTO B3aUMOACHCTBUS.

17. KBa3upaBHOBECHBII IIPOIIECC VU3MEHEHHUS COCTOSTHUSA
TEPMOJMHAMMYECKOW cucTeMbl Tpu mnoxape. OcoOeHHOCTH Mpoliecca
U3MEHEHHUS] COCTOSIHUS 3TOM CUCTEMbI HAa OTHENbHBIX 3Talmax pa3BUTHS
nokapa.

18. BriBog nuddepeHImanbHbIX ypaBHEHU HHTETPaIbHOW MaTeMaTHUYECKOM
MOJIEJIN TI0Kapa, OMUCHIBAIOIINX JUHAMHMKY OIMACHBIX (PaKTOpPOB moOXKapa.
HavanbHble yCIIOBHS U YCIIOBHSI OJJHO3HAYHOCTH.

19. Knaccudukanust uHTErpaibHbBIX MaTEMaTHYECKUX MOJIEJIeH moxapa.

20. MaremaTuyeckasi MOCTaHOBKA 3a/Jayd O TMPOTHO3UPOBAHUHU OIACHBIX
(dbakTOpoB TMOkapa Ha OCHOBE TIOJHOW CHUCTEMBI auddepeHITnaIbHbIX
YPAaBHEHHUM HHTETPAIBHOM MOAENM Moxapa. MeToasl YHCIECHHOTO
pELIEHUS dTOW 3a1aUM.
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Tema 3. I'a3000MeH noMeeHuil U Temjiogpusndeckne (PyHKIUH,
Heo0XoAMMBblIe JJIS1 3AMKHYTOI'0 OIIUCAHMS M0Kapa

21.ITpyuumHbl, 00yCIaBIMBAIOIINE IBIKEHNE Ta3a U Ta3000MEH MMOMEIIECHUI
C BHEIIHEH CpeJIoi Yepe3 MPOeMbl Ha ToKape.

22. Pactipenenenne THAPOCTATHUECKUX JABJICHUN MO BEPTUKAIW BHYTPH U
CHApYXH1 TTOMEIICHUS.

23. I110CKOCTh paBHBIX JABJIEHUNH M 3aBUCUMOCTb €€ PAaCIOJIOKEHHUS OT
CpeIHEOObEMHBIX 3HAYCHUU [aBJICHUS U TUIOTHOCTH Ta30BOW Cpeibl B
MOMEIICHHH.

24. Bo3MOXHbBIE PEKHUMBI Tra3000MeHa TOMEIIEHUS 4Yepe3  KpPYIJibie
BEPTUKAJIbHBIC U TOPU30OHTAIIbHBIE TIPOeMbl. BinsiHUEe BS3KOCTH ra3oB Ha
uX JIBIKeHHE B mpoeme. KoapduiimeHT conpoTuBiIeHus Ipoema.

25. BausiHue BeTpa Ha Ta3000MeH IMOMEIICHHS ¢ OKpYIKaroIel arMochepoil.
Pacripenenenne THAPOCTATHUECKUX MABJICHUA IO BEPTUKAIN CHAPYKH
3/TaHUS Ha HABETPEHHOM W MOJBETPEHHOM €0 CTOPOHAX.

26. TermooTnaya  TOPHU3OHTAIBHBIX  CTEP)KHEBBIX  KOHCTPYKIIMH U
BEPTUKAIBHBIX TOBEPXHOCTEH OTPAKICHUA TMOMEIICHHUS TP Pa3THIHbIX
CTagusxX mo)kapa. TeroBoe  B3aWMMOJEHUCTBUE  NEPEKPBITUH  C
BOCXO/ISIIIIMM TTOTOKOM Ta30B OT OYara ropeHusl.

27. Ilpomiecchl HarpeBaHUsS CTPOUTEIBHBIX KOHCTPYKIMWA TPH TOXKape M
MaTeMaTU4yeckasi TOCTaHOBKA 3a/laud O HarpeBaHUU CTPOUTEIbHBIX
KOHCTPYKIIUH TIPH TOXKape.

28. O6mue cBeaeHHS O TIpolieccax TropeHus. [oprouue BemiecTBa M HX
XapakTepucTuku. (OCOOCHHOCTH TOPEHHS]  TBEPABIX, JKUIKUX W
ra3000pa3HbIX BEIIECTB.

29. [1nams u ero XxapakTepUCTHUKH.

30. CkopocTh TeIIOBbIACTICHUS B TIIaMeHHoi 30He. KoadduimenT momHoTh
TOpPEHUS.

31. I'oprouass Harpy3ka B TOMEIICHWHW W €€ XapaKTepUCTUKH. JImHeiHas
CKOPOCTh PACTpPOCTPAaHEHHUsS TUIAMEHHW 10 TMOBEPXHOCTU TOproueit
Harpy3ku. Pacuer mmomaau moxkapa IpU Pas3jIMYHBIX BHJAX IOXKAPHOU
Harpy3ku. YeiabHas MaccoBasi CKOPOCTh BBITOPaHUS TBEPIBIX U JKHIKAX
TOPIOYHX MaTepUasoB.

32. TenoBasi MOIIIHOCTh OYara rmoskapa B momenieHnn. BiusiHue razooomeHa
Ha TPOIIECC TOPEHUSI MaTEPUAJIOB B IIOMEIICHUH.

33. PexxuMbl TOKapoB B TIOMEIICHUH B 3aBUCHMOCTH OT KOJUYECTBA
nocTynaroniero d4epes mnpoeM Bo3ayxa. Ckopoctu moTpeOieHus
KHCIIOpOJia, O00pa3oBaHUS  TOKCHUYHBIX  MPOAYKTOB TOPEHUS W
JILIMOBBIJICTICHHUSI.

Tema 4. MaTteMaTH4YeCcKas MOCTAHOBKA 3a1a4u 0 fuHamuke OPII B
HAYaJIbHOM CTAIMH MOKaApa
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34. [lonsTie O HayaJdbHOM CTAaguU TIOKapa C TMO3WIMH 337a9d O
0€30MacHOCTH 3BAKYALIMH JIFOJIEH.

35. OcoOeHHOCTh ra3000MeHa MOMEIIEHUSI C OKpyXkaromiei arMocepoi B
HAYAJIbHOM CTaJIUH MOXKapa.

36.Cuctema uddepeHIMaTbHbIX YpPAaBHEHMM HMHTETpajIbHOM  MoOJenu
MoXkapa ¢ y4eToM 3TOM 0COOEHHOCTH ra3000MeHa.

37. lunaMuKka oOmacHbIX (PaKTOpoB MoOKapa MPU KPYroBOM M JIMHEHHOM
pacnpocTpaHEHUH TJIaMEHU 10 MIOBEPXHOCTH TBEPJIOM Troproueit Harpy3Ku
U TIPU TOPEHUU KUIKOCTEH.

38. B3auMoCBsI3b MEXIAy KPUTHUYECKHUMH CpPEIHEOObEMHBIMU 3HAUYCHHUSIMU
OMMACHBIX (PAKTOPOB MOKapa C MPEAEIIBHO TOMYCTUMBIMHU WX 3HAUEHUSIMU
B 30HE NIPEObIBaAHUS JIOJICH.

39. Bausiaue pa3MepoB MpOEMOB Ha JMHAMUKY OIMACHBIX ()aKTOPOB TOXKapa.
Kpurepnii IIPOEMHOCTH. 3aBUCHUMOCTh KPUTHYECKON
MPOJOJKATEIBHOCTH MOXKapa OT KPUTEPHS IPOEMHOCTH.

40. [Tonobue 1 MoaeNMpOBaHNE HAYAIBHOM CTAIUH MOXKapa.

Tema 5. IIporHo3upoBanue onacHbIX (aKTOPOB MOKAPA NPHU TYLIEHUH
Mo’Kapa ¢ UCNO0JIb30BAaHHEM HHTErpajibHOr0 METOA

41. Moaudukaius 0a30BOM MaTEMAaTHUYECKONW MOJENW MJid y4deTa BIIUSHUS
00BbEMHOT0 ra30BOr0 TYIICHUs. BiusiHUEe KOHIEHTpPALMK OTHETYIIAIIErO
BEIIIECTBA HA CKOPOCThH BBHITOPAHMSL.

42. Moaudukarus 6a30BOM MaTeMaTHYECKON MOJENH JJIA y4eTa TYIICHHS
pPacIbUICHHON BOJOM.

43. OcobeHHocT IPUMCHECHUS WHTETpabHON MOJIEITH TUTS
nporuo3upoBanuss O®II. Hemouerbl B CyIIECTBYIOIIMX HOPMAaTHUBHBIX
JOKyMeHTax. BO3MOXHOCTM pa3BUTUSI U TEPCIECKTUBHBIE HAMNPABICHUS
VCCIIEIOBAaHUM.

Paznean I1. 3onnas u nudpPpepeHunajbHaAg MATEMATHYECKHAE

MOI€JIN IMoKapa B MOMECIICHUN
Tema 6. OcHOBHBIE IOJIOKEHHUS 30HHOT0 MOACJTUPOBAHMS N10KAPOB

44.0OCHOBHBIC TIOJIOKEHUSI 30HHOTO MOJEIUPOBaHUS ToxapoB. OOsacTh
MPAKTUYECKOTO MPUMEHEHUS 30HHBIX MOJEJIeH MOKapOoB.

45. OcoOeHHOCTH paclpe/iesieHns JIOKaJIbHBIX MapamMeTpOB COCTOSIHUS
ra3oBOil cpe/ibl BHYTPU MOMEIICHHS B HAYaJIbHOW CTaJUM MOXKapa U npu
JIOKaJIbHBIX TTOXKapax.

46. Pa3znenenrie TpPOCTpaHCTBA BHYTPH TOXKapa Ha 30HBL. Y CIIOBHBIE
I'PaHULBl MEXK1Y 30HAMU U CPeTHEOOBEMHBIE TApaMETPhI B 3TUX 30HAX.

47. B3anMoJeiCcTBIE MEXY 30HAMHU U U3MEHEHUE UX Pa3MEPOB C TEYEHUEM
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BpeMeHU. HTerpanbHbIiA METOI OTIMCAaHUSI U3MEHEHUSI COCTOSIHUS CPEIbI
B KaXXJIOU cpelie.

48. OnpeneneHre MOTOKOB MAacChl U PHEPTUH W3 KOHBEKTUBHOW KOJIOHKH B
MPUTNIOTOJIOYHBIA CJIOH Ha OCHOBE TEOPUHM CBOOOAHOU TYypOyIEHTHOM
KOHBEKTHUBHOM CTPYH.

49. Moaudukarus Teoprur CBOOOJHON KOHBEKTUBHOM CTPYH OT TOYEUHOTO
MCTOYHHUKA JIJI1 04aroB TOPEHUS] KOHEYHBIX Pa3MEPOB.

50. TenmooOMEH MPUIIOTOJIOYHOM 30HBI ¢ orpaxaeHusiMu. CpenHee
3HaueHHe KOA(h( UIIMEHTA TEIUIONOTEPh, XapaKTePU3YIOILIEro TEII00OMEH
MPUMIOTOJIOYHOM 30HBI C OTPAKICHUSIMH.

51. CxopocCTh MOCTYIUIEHUS TOKCHUYHBIX Ta30B U ONTHYECKOTO KOJIMYECTBA
JIIMA B TIPUIIOTOJIOYHBIN CIIOM.

52. 'a3000MeH TPHUIOTOJIOYHOTO CJIOS C BHEMIHEH aTtMocdepoir dYepes
npoembl. PaboTa pacimpeHus mpuioToI04YHON 30HBI.

53. luddepenimanpaple  ypaBHEHHST MaTepHAIBHOTO OallaHca Ta30BOMU
CpeIsl M €€ KOMIIOHEHTOB, OajlaHca ONTHYECKOrO KOJUYeCTBa JIbIMa U
DHEPTUW I TPHUIOTOJOYHOW 30HBI TMPH OTCYTCTBHUU Ta3000MeHaA C
BHEIIIHEH aTMocdepoil.

54. MareMatuyeckasi TIOCTaHOBKa 3aJja4ll O JUHAMUKE OIMACHBIX (haKTOPOB
nokapa B MPUIOTOJIOYHOM 30HE MPHU MOCTOSIHHBIX 3HAYCHUSIX Pa3MEPOB U
TEIJIOBOM MOITHOCTH OYara ropeHusl.

55. Kommnbrorepnas nporpamma CFAST, ocHOBHBIE MOHATHSI M TIOJIOKECHHUSI.
CoOoTBETCTBHE POCCUMCKUM HOPMATUBHBIM TPEOOBAHUSIM.

56. BosmoxkHocTh  ucnonb3oBanus mnporpammbl  CFAST  mis  pacuera
HEOOXO0JMMOTO BPEMEHH IBaKyaIlHH.

Tema7. OcHoBHbBIE N0J10:KeHNs TU(PepeHIIHaATBLHOT0 MeTOoAa
NMPOrHO3MPOBAHMS ONMACHBIX (PAKTOPOB MOKapa

57.CymHocTh auddepeHInalIbHOT0 METOJa MPOTHO3WPOBAHUSI OMACHBIX
(bakTopoB mMoXkapa, €ero MHPOPMATUBHOCTH M 00JIACTb MPAKTUYECKOTO
MCIIOJIb30BaHUs

58. bazoBas cucrema audQepeHIMATBHBIX ypaBHEHHUM B  YaCTHBIX
MPOU3BOJHBIX JUII  ONMHUCAHUS TYpOYJIEHTHOCTH HECTallMOHAPHOTO
JBH>KEHUS U MPOLIECCOB TEIJIO- M MAacCONEPEHOCa B MHOTOKOMITOHEHTHOM
ra3oBOl CMECHM C YYETOM XHMHUYECKHX peakiuii ©u o0pa3zoBaHus
JBIMOBOIO a3p030JIs.

59. MoaenupoBaHue MPOIIECCOB TOpPEHUSL. Knaccuduxanus
mugepeHnrnanbHbIX MO Mmoapa.

60. Monens FDS, ocHOBHBIE TOHATHS U COJEpKaHUE.
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IPOJOJDKUTENbHOCTH mokapa [Tekcr] : yueOHoe wusmanume / HO.A.
Kommapos, B.B. Py6uos. — M.: MUIIb MBJI Poccuu, 1999. — 89 c.

. Mapkos, B. ®@., Mackaesa JI.H., [TazuukoBa C.H. ®u3znko-xumuyeckue
OCHOBBl pa3BUTHS W TylleHUs mnoxapoB [Tekcr] : y4eOHUK s
KypCaHTOB, CTYJIEHTOB U CcCllyllaTeneil oOpa3oBaTeNIbHBIX YUYpPExKACHUN
MUC Poccuu / B. @ Mapkos, JI. H. Mackaesa, C.H. I1azaukoBa; pen. B.
®. Mapkos. — ExatepunOypr: YpU I'TIC MUC Poccun, 2013. — 305 c.

. Moaenuposanue mnoxkapoB u B3pbiBOB [Tekct] / Ilox obm. pex. H. H.
bpynumnackoro u A. f. Koponsuenko. — M.: U3n. «Iloxnayka», 2000. —
482 c.

. Ilyzau, C. B. MoauduuupoBanHas HHTErpajbHasi MOJENb pacyeTa
TEpMOra30JJMHaMUKH Nokapa B momenienuu [Teker] : yueo. mocobue / C.
B. Ily3au, B. M. Kazennos. - M .: Axkagemus [' TIC MYC Poccun, 2003. —
43 c.

7.3. HopmaTuBHbBI€ IPAaBOBbI€ AKTHl 1 HOPMATUBHbIE TOKYMEHTBI:

9. ®enepanpubiii 3ak0H OT 22 uronsa 2008 roma Nel23-D3 «Texauueckuit
pErJiaMeHT O TPEOOBAHUSX MOKAPHOU OE30MTACHOCTH.

10.Ilpukaz MUC Poccun ot 10.07.2009 Ne 404 «OO yTBepKIEHUU
METOJMKH ONPENEICHUs PACUYCTHBIX BEIUYMH IMOKAPHOTO pPHUCKA Ha
MPOU3BOJICTBEHHBIX 00BEeKTax» (¢ u3M., yTB. mpukazom MUC Poccun
ot 14.12.2010 Ne 649).

11. Tlpukaz MUYC Poccun ot 30.06.2009 Ne 382 «OO6 yTBepxKIEeHUU
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METOJMKH ONPEJIEIEHUSI PACUYETHBIX BEIMYHMH IOKAapHOTO pHCKA B
3aHUAX,  COOPYXEHUSX M  CTPOCHMUSX  PA3IUYHBIX  KJIACCOB
(GYHKIIMOHATBHON TOXAapHOH onmacHOCTU» (C U3M., YTB. npukazamu MUYC
Poccun ot 12.12.2011 Ne 749, ot 02.12.2015 Ne 635).

7.4. IlepeyeHb Y4eOHO-METOAUYECKOT0 OOecredeHusl
1O JMCHUILTAHE

12.Cy6aueBa, A. A. [Iporao3upoBanue onacHbix (hakTopoB noxapa [Tekcr] :
7a00paTOPHBIN TPAKTUKYM Uil OOydYaromuxcsi MO CIEeNHATIbHOCTH
20.05.01 IloxxapHas 6e30MmacHOCTh U HarpasiieHuto moarotosku 20.03.01
Texnochepnas 6ezonacHocts / A. A. Cy6auena, J[. U. Tepentses, U. I'.
KocusipeBa. — ExatepunOypr : Ypanbckuii unctutyT I'TIC MUC Poccun,
2018. — 64 c.

13.Tepentnes, M. 1. IIporao3upoBanue omacHbIX (HakTOpoB moxkapa [Tekcr]
: coopauk 3amad. CnenumansHocTh 20.05.01 IlokapHasi 0€301acHOCTB.
Hanpasnenue noarorosku 20.03.01. CneunansHocTh 40.05.03 Cynebnas
skcnieptusa / coct. Tepentren . U., CybaueBa A. A., TpetbsikoBa H. A.
— ExarepunOypr : Ypansckuii uactutyt I'TIC MUC Poccun, 2019. — 63 c.

14. TepentneB, . U. IlpumeHeHne TepMOAMHAMHYECKOTO MOACIUPOBAHUS
IpY PELICHUH 3aJ1a4 IMOKapHOH U MPOMBIIIICHHOHN O0e3omacHocTh [TekcT]
. yue6. nmocooue / JI. . TepentbeB, A. A. CybaueBa, H. M. bapous., A.
B. Bopucenko — ExatepunOypr : ®I'bOY BO Vpansckuit unctutyt ['TIC
MUC Poccun, 2017. —99 c.

8. PECYPCbI UH®OPMAILIMOHHO-
TEJJEKOMMYHUKAIIMOHHON CETU «AHTEPHET» u
IMPOTPAMMHOE OBECIIEYEHME, HEOBXOANMBIX J1JIA
OCBOEHUA ANCHUITJINHBI

www.elibrary.ru

www.rsl.ru

www.fireevacuation.ru

www.firesafetyblog.ru

WWW.Sitis.ru

Oducuerit maker Microsoft Office.

Onepannonnas cucrema Microsoft Windows.

CBoOoaHOE TTpOrpaMMHOE OOECTICYeHHE:

— Komnerorepnas nporpamma APM «TectupoBanue 4.7».

— Kowmmnbtorepras  nporpamma  «KWC  PTIl»  (kommbroTepHas
MMUTAIIMOHHAS CUCTEMA Pa3BUTHUS U TYIICHUS MTOXKAPOB).

— Komnerotepnas nporpamma «CUTUC: BJIOK» (memo-Bepcusi).

NGk wdE
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http://www.fireevacuation.ru/
http://www.firesafetyblog.ru/
http://www.sitis.ru/

9. PEKOMEH/JALIUHA ITO TOAI'OTOBKE K 3AYETY

[loaroToBKy K chade 3adeTa PEKOMEHIYETCs HayuHaThb II0 MOPSAKY
CIICIOBaHMsA TEM H3JI0KEHUs JIEKIMOHHOro Marepuana. [lnsg  3toro
oOyJaromuecss MOryT BOCIOJIb30BaThCS KOHCIEKTaMHM JIEKIUH U Y4eOHBIMU
NOoCOOMSIMHM, TPUBEIECHHBIMM B CIHMCKE JuTepaTypbl. Ilpu mepBoM ureHuun
MaTepuaja HE CTOMT 3aJEpXKUBATbCs HAa MATEMAaTUYECKUX BBIBOAAX W
3allOMUHAHUM YpaBHEHU, CHauaja CieqyeT MOIyYUTh O0Ilee NPEACTABICHUE O
paccMaTpUBaeMbIX BONPOCAX, & TAKXKE BBIABUTH CIIOKHBIE W HEIOHSTHBIC
MOMEHTBI. BHUMATEIbHO NPOYUTHIBAUTE TEKCT, CTAPANTECH BBIABUTH CYIIHOCTD
BOIIPOCOB U HE IBITAUTECh CPAa3y 3alIOMHUTDH BCE ONPENEIEHU U AeTanu. Takou
IOAXOJ, TP KOTOPOM BCE M3y4aeMble IPOLIECCHI U SIBJIEHUS, IPOTEKAIOIINE IIPU
TOpPEHNH, pacCMaTpUBAIOTCS HAa YPOBHE CYIHOCTH, a HE HaOopa OTAEIbHBIX
NOHATUN U (PAKTOB, CIIOCOOCTBYET HE TOJBKO 0oJiee TIIyOOKOMY M MPOYHOMY
YCBOGHUIO MaTepuayia, HO M (OPMHUPOBAHUIO JIOTUYECKOTO MBIIUICHUS,
CHOCOOHOCTH BOCHPUHUMATh U OCMBICIMBATh CYIIHOCTb IPOLIECCOB U SBJICHUH.
[Ipu mnocnenyromeit npopaboTke MaTepuaga B MPOUYUTAHHOM  TEKCTE
BBIJICIAIOTCS [JIaBHBIE MJCH, YCTAHABJIMBAIOTCA JIOTUYECKHE B3aUMOCBSA3U
MEXy HUMH, OOJIblliee BHUMAHUE YACNAETCS AETalsIM, MaTeprall IOBTOPSIETCS
HECKOJIBKO pa3 JJIsl JIydIlero 3allOMUHaHMsI ONpeaeIeHui U GopMyIl.

[TonroroBka K 3a4eTy JOJKHA 00S3aTEIbHO COMPOBOKIATHCS PELICHUEM
3a/1a4, T.K. B TECTOBBIE BOIIPOCHI BKJIIOUEHBI 3a/1a4H, PEIIAEMBIE HA 3aHATUAX.

CrenyeT HAamOMHHUTB, YTO [UII Kadye€CTBEHHOTO OCBOCHHMS MaTepuala,
oOneryeHrs MOArOTOBKM K 3a4eTy M YCHEIIHOW €ro caadyd HeoO0XOAMMO
cucmemamuyeckoe BBIIIOIHCHUE 3aJaHUM Ha CaMOIIOAIOTOBKE B TEYCHUE
cemecTpa.

Bo BpeMs cmaum KOMIIBIOTEPHOIO TECTa CIEAYET YETKO BBINOJHATH
TpeOOBaHUs MpenojiaBareis, CIeAUTh 32 BPEMEHEM IpH pabOTe C TECTOM, HE
OTBJIEKaTbCA Ha MOCTOpOHHME Jena. Ecimu y oOydaeMoro BO3HHUKArOT
3aTpyJHEHUS MPU NOJTOTOBKE K 3a4€Ty, CIEAYET OOPATUTHCS 32 KOHCYJIbTal[UeH
K IIPENoIaBaTeNto.

8. BOITPOCHI, BKJIIOYEHHBIE B TECTOBOE 3AJIAHUE

JISA CIAYU 3AUYETA
Bonpoc 1.
K mapameTrpam, XapaKTepu3yIOIUM TOPIOYYK) HArpy3Ky, MOXHO OTHECTH
CJIEIYIONIEE ...
Bonpoc 2.
Kaxkoe 13 BeIpakeHUI IpeACTaBiseT co00i cpeTHEOObEMHOE J1aBJICHUE?
Bonpoc 3.
Kputnueckast mpoaomKUTENBHOCTD TTOXKapa — 3710 ...
Bonpoc 4.

Cumosiiom O®PII,, 0603HAYAIOT ...

17



Bonpoc 5.

[IpenenbHO HomMycTUMOE 3HAYEHHE onacHoro (akropa moxkapa (I1J13) — aTo...
Bonpoc 6.

B ypaBHeHWW cocTOsHHMS uaeanbHOro Trasa (ypaBHeHume KiraiirepoHa)

pm = Pnm - Rm 'Tm y Pm (Tm Rm) — 9TO...
Bonpoc 7.
JIJ1s Tpex30HHOM MaTeMaTHIeckoi Mosenu moskapa 3oua I (11, 11, V) —aTo ...

Bonpoc 8.

OmnacHble (pakTophl Moxkapa — 3TO (PAKTOPhI MOXKapa, BO3ACUCTBUE KOTOPBIX
MPUBOJNT K ...

Bonpoc 9.

CBOOOIHEBIN 00BEM ITIOMEILEHUS — ITO. ..

Bonpoc 10.

Ecnu ropenue roprouero Mmarepuasia npoTeKaeT Mo ABYM OCHOBHBIM PEaKITUSIM:

(I
o+ D;ﬂ
Co

TO IPU NPOTEKAHUM I0KAPA B PEKHUME «II0XKApP, PETyJUPYEMbI HATrPy3KON»
(moxap, peryaupyemMblii BEHTHIISIHEH ) TPEUMYIIIECTBEHHO 00pa3yercs. ..
Bonpoc 11.

Kakoii (haktop He siBIsieTCs OnacHbIM (PAKTOPOM MoKapa B MOMEIIeHUN ?
Bonpoc 12.

CKOpOCTh BBITOpaHus TOPHOYEN HATPY3KH 3aBUCHUT OT. ..

Bonpoc 13.

[Ipu yBennueHUn yAenbHOro NOTPEOJICHHS KUCTIOpOoAa TOproYeil Harpy3Koi npu
MOKape MEHSETCS CIENYIOUMN MapaMeTp COCTOSHUSA Tra3000pa3HON cpelbl B
ITOMEIIEHUH: . . .

Bonpoc 14.

[Ipu BKIIOYEHUHM MPUTOYHON BEHTHISILUU (IPUTOYHO-BBITSKHOM BEHTUJISILUU U
T.1.) B ypaBHEHHUU MaTepUaIbHOro OanaHca (ypaBHEHHE H3MEHEHHUS MacChl

o oM
ra3oBoil cpefpl B TMOMEIICHUH TMpU T0Kape) 6_:GB +%¥ -G, mnogaBATCA

cllaraemble ...

Bonpoc 15.

[TpuunHO BUKEHUSI Ta30B Yepe3 MPOEMbI B IOMEIIECHUH SBISETCH. . .

Bonpoc 16.

Kakas w3 mepedncieHHBIX MOJENeH Mokapa MO3BOJIAECT TMONYYHTh TOJIBKO
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CpeaHue 1Mo 00beMy 3HaYCHHsI TapaMeTPOB moxapa?

Bonpoc 17.

Kakoe ocHOBHOE [OMyIIEHHE HCIONB3YeTCs IMPU BHIBOAE (POPMYN 30HHON
MaTEeMaTUYECKON MOJIENN TToXKapa?

Bonpoc 18.

Kakoii popmyoii omrchIBaeTCsl B3aUMOCBS3b MKy JTOKAIBHBIMH U MPECIIEHO
— nmomyctuMbiMu 3HadeHHsiMH O®Il B HadalbHOW CcTaawM TOXKapa COTJIACHO
WHTETPAIBHON MaTeMaTHIeCKOW MOJIeTTH Toxapa?

Bonpoc 19.

B cxeMme sHepreTnyeckux NoTokoB Qw — 3T0. ..

Bonpoc 20.

YTo Takoe KpuThyecKasi mpo10KUTEILHOCTD TTokKapa?
Bonpoc 21.

[Ipn mepexoae OT pekMMa TOPEHUS «IIOXKap, PETyIUPYEMbIA HArpy3Kon» K
PEXKUMY TOPEHUS «IIOXKAp, PETYIUPYEMbId BEHTWISIIIUEH» MOJHOTA CrOpaHUs
roproYeii Harpy3kKH. ..

Bonpoc 22.

K mapamerpaMm, xapakTepu3yrolIUM CBONCTBAa ra3000pa3HOl cpeabl BO BpeMs
I10Kapa, MOKHO OTHECTH CIICAYIOIIUE ITOKA3aTEIIN:

Bonpoc 23.

B kBa3ucTaMOHAapHON CTAaJUM T0XKAapa COOTHOLICHHUS MEXKIYy MPUTOKOM
BO3JlyXa U OTTOKOM ra3a Oy/eT CIeayIOIINM:

Bonpoc 24.

Kakoe u3 ypaBHEHHUI BIISETCS ypaBHEHHWEM OalaHCa ONTHYECKOTO KOJIMYECTBA
JIbIMa TP TI0’Kape B MOMEIICHUN ?

Bonpoc 25.

VYkaxxuTe ypaBHEHHE MaTepUalIbHOro OanaHca Mmokapa, YYUThIBAIOLIETO padoTy
MEXaHUYECKON BEHTUJISALINH.

Bonpoc 26.

Kakoe w3 3HaueHuil TemmepaTypbl SBISIETCS MPeAeIbHO-AO0MYCTUMBIM
3HaueHnem ODII?

Bonpoc 21.

[Ipn yBenuyeHUM JHIMOOOpPA3YIOMICH CIIOCOOHOCTH TOPIOYETr0 MaTepuasia
IIPOUCXOJHT. ..

Bonpoc 28.

30HHasi MaTeMaTUYECKasi MOJEJb MOKapa MO3BOJISIET OJIYYUTD ...

Bonpoc 29.

B nomemieHMM BO3HHMK oOdYar ToXkapa C  IOCTOSSHHOM  CKOPOCTHIO
terioBbifieeHus (Qnox= const), pacrojoKeHHBbIM Ha ypoBHe Tona. Kak
M3MEHSIETCSI, COIJIaCHO 30HHOM MOJICNIM T0Xapa, ¢ TEYCHUEM BPEMEHM HIDKHSA
rpaHulla TPUIIOTOJIOYHON 30HBI HATPETHIX Ta30B?

Bonpoc 30.

Kakoe ponyiieHue npuHUMAaeTcss B TPEX30HHOM MaTEMaTHUYECKOW MOJIENH
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no>kapa OTHOCUTEJIbHO CTATUYECKUX JaBJICHUN B pa3HbIX 30HaX?

Bonpoc 31.

Kakoe u3 BbIpaKeHUH MNPENCTABISIET COOOM CpPEeHEOOBEMHYIO TEMIIEPATypPy
COTJIaCHO MHTETPAILHON MOJIeTH TIoKapa?

Bonpoc 32.

I'openne ommceiBaerca peakuuet C + O, = CO, + 380 x/[x/monbs. Torma
KOJIMYECTBO TEIUIa, KOTOPOE BBIICISECTCS B pe3ysbTaTe MPOTEKAHUS JTaHHOU
peakiy, Oy/IeT XapaKTepH30BaThCs TapaMeTpoOM. ..

Bonpoc 33.

Ot kakux (pakTOPOB 3aBUCHUT BHICOTA IJIOCKOCTH PaBHBIX JaBJICHUN MPU MOXKAPE
B IOMEIIEHUN?

Bonpoc 34.

YTo Ha3bIBAECTCS HEUTPAIBHOM IIIOCKOCTHIO?

Bonpoc 35.

Ecau nmpoem pacnonoxen Huke (Boie) [P/, on paboraer. ..

Bonpoc 36.

CumBoiom ODIIy 0603HayaroT onacHbIi (hakTop moxapa ...

Bonpoc 37.

Kakoe w3 ypaBHEHUM OTpakaeT HU3MEHEHHE MacChl Ta30BOM Cpelbl B
MOMEIICHUU MPH ToKape?

Bonpoc 38.

Kakoe wu3 ypaBHeHUl sBIsSeTCS ypaBHEHHEM OajaHca MacChl KHCIOpOJa B
MIOMEIIICHUU TIPH Hoxkape?

Bonpoc 39.

ITo xakoit u3 Gpopmyn onpenenseTcs 3HaueHUE Kod(DPHUIMeHTa TETUIONOTePh ¢ ?

Bonpoc 40.

Ecmu [IP/l pacnionokeHa MeKy BEpXHUM U HUKHUM CPE30M IIPOEMa, TO MPOEM
paboTaer...

Bonpoc 41.

Kakoe w3 ypaBHeHUW SBIsETCS ypaBHEHHMEM OajlaHCa MacChl TOKCHYHBIX
MPOAYKTOB TOPEHMS MIPU MOKAPE B MOMEIICHUN?

Bonpoc 42.

Heobxoanmoe Bpems sBaKyaluu JIIOAeH U3 pacCMaTpUBaeMOro MOMEIIEHUS 7,
CBSI3HO C KPUTUUYECKOU MPOIOJKUTEIHLHOCTBIO MoXKapa OpMYyJIon. ..

Bonpoc 43.

YpaBHeHHE MaTepUaIbHOTO OajaHca JJisi MNPUIOTOJOYHOTO CJIOSi HarpeThiX
ra3oB UMEET BH]I. ..

Bonpoc 44.

Ecnum mokap HaxoauTcsi B CTaJuu 3aTyXaHUs, TO IJII CKOPOCTEH MPUTOKA
BO3/IyXa U OTTOKA ra3a CIPaBEJIMBO CJIEAYIONIEE YTBEPKICHHE:

Bonpoc 45.

B ypaBHeHUU M3MEHEHHUsI MacChl ra30BOil Cpelibl B MMOMEIEHUH MPHU MOXKape 3a
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oM
CIMHUIYY BpeMeHU (ypaBHCHHE MaTepUaJbHOTO OajaHca) o G, +¥-G,,
T

cllaraeMoe i/ — 310 ...

Bonpoc 46.

[Ipu xkakoM pexxuMe MmoxKapa CKOpOCTh BBITOpaHUS TOpPIOYEH Harpy3ku 3aBUCUT
(He 3aBUCHUT) OT KOJMYECTBA MOCTYMAIOIIEr0 B MOMEIIEHUE KUCIopoaa?

Bonpoc 47.

M3MeHeHne Kakoro napameTpa roprodeil Harpy3ku NPAaKTUYECKH HE BIMAET Ha
JUHAMHKY MPOTEKaHUS MM0Kapa B TOMEUICHUH?

Bonpoc 48.

HazoBuTe xapakTtepHble 00JIacTH (30HBI) MPOCTPAHCTBA BHYTPU MOMEIICHUS,
paccMaTpUBaeMbIe B TPEX30HHON MaTEMaTUUYECKON MOJIEIHN Hoxapa?

Bonpoc 49.

[Tpu kakoM pexuMe Mo)kapa CKOPOCTh BBITOPAHHUS TOPIOYEro MaTepuana He
3aBUCHUT OT KOJIMYECTBA BO3YyXa, IOCTYNAIOILIErO B IOMELIEHUE?

Bonpoc 50.

['oproueld Harpy3koil SBIS€TCS Tra3000pa3HOE BelecTBO. Toraa CKOpOCTb
BBITOPAHUs JaHHOM TOprouel Harpy3Ku OyJeT 3aBUCETh OT...

Bonpoc 51.

OO0beM NpPUIOTOJIIOYHOTO ciiosi HarpeTbix Ta3oB (Il 30HA), cormacHo 30HHOM
MO/IEJIM M0Kapa, HEMPEPHIBHO U3MEHSAETCA BO BPEMEHHU, T.K. ...

Bonpoc 52.

VYkaxxuTe ypaBHEHHE MaTe€pUaIbHOro OanaHca Mmokapa, yYUThIBAIOLIETO padoTy
CHCTEMBI TIOXKAPOTYIICHHS.

Bonpoc 53.

IIpu mepexone OT pexkMMa TOPEHHS «IIOXKAp, PETryIUPYEMbBIM HArpy3kom» K
PEXKUMY TOPEHUS «IOXKap, PETYIUPYEMblii BEHTUIISIIUEH» CKOPOCTh BBITOPAHUS
roproueil Harpy3ku (CKOpOCTh Ta3uduKaIum). ..

Bonpoc 54.

Belie (H1k€) TII0CKOCTH PaBHBIX JIaBIEHUN TpoeM paboTraer

¥ P

"

| — |

Bonpoc 55.

[Ipy ynenbHOM YyBENWYEHUM KOJUYECTBA IMOTPEOISIEMOro KUCIOpoAa MpH
CrOpaHHH | Kr ropro4ero Marepuaia mpoOUCXOIuT ...

Bonpoc 56.

Kakoe n3 3HaueHUi MapuuaIbHON INIOTHOCTU KUCIOPOAA SIBIIIETCS MPEIEIbHO-
nonycTuMbIM 3HaueHueM ODII?

Bonpoc 57.

Kakoe wu3 BbIpakeHUN MpeACTaBIseT COO0H CpeaHEOOBEMHYIO IIOTHOCTD
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ra30BOM cpeJibl B TOMEIICHUU?

Bonpoc 58.

Ecnu ropenue mporekaer mo peakiun C + O, = CO; + 380 x/[>x/Monb, TO
KOJIMYECTBO  KHUCJIOPOJa, KOTOpOe HEoOXOauMo Jjisi TOpeHus Oyder
XapaKTEPU30BATHCA MAPAMETPOM. ..

Bonpoc 59.

Ecnmu ropenue npotekaer mo peakuuun C + O, = CO, + 380 xlx/Monb, TO
KOJIMYECTBO JIBYOKHUCU YTJIEpOJia, KOTOpOe 00pasyercs B pe3yJibTaTe TOpeHUs
OyJeT XapaKTepu30BaThCs MapaMeTPOM. ..

Bonpoc 60.

B ypaBHeHMM M3MEHEHHsI MacChl Ta30BOM Cpebl B MOMENICHUH MPHU TMOXKape B
eIMHUIy BpeMeHM (ypaBHEHHE MaTepHAIbHOTO OalaHca HMHTETPATbHOM

o oM
MaTeMaTUYEeCKON MOJICIIH ) o G, +¥ -G, cnaraemoe Gg (G,) — 370 ...
T

Bonpoc 61.

Kakoe u3 BbIpakeHMIl TIpeACTaBIsA€T COOOM CpeHEOOBEMHYIO BHYTPEHHIOIO
DHEPTHUIO?

Bonpoc 62.

[ToneBass (muddepennuanpHas) maremMaTHueckass MOJETb IOXkapa IO3BOJSET
MOJIYYHUT ...

Bonpoc 63.

PacueT BbICOTHI ypoBHS paboyeil 30HbI TPOBOJIAT MO PopMYyIIE. ..

Bonpoc 64.

Ha pucynke mpuBezeHa cxeMa SHEPreTHUYECKHMX MOTOKOB B TMOMEIICHUU TpU
noxape. Hanpapiienue kakoro u3 NOTOKOB YKa3aHO HE BEPHO?

-0 -

T 3-C T,
— » ™~
4-gy 2 C TG

Bonpoc 65.

OTr kakux (aKkTOpoB 3aBHUCHT pPEXKUM pabOThl MNpoeMa Mpu MOXKape B
MTOMEILEHUN?

Bonpoc 66.

HuTerpanbHas MareMaTuyeckasi MoJIeb M0Kapa MO3BOJISIET MOTYYUTD ...
Bonpoc 671.

JlanbHOCTh BUAMMOCTHA B TOMEIIEHUU CBA3aHA C ONTHYECKOW IJIOTHOCTBHIO
ra3oBOil Cpe/ibl CIEAYIOINIMM COOTHOILICHUEM:

Bonpoc 68.

[TpenenbHO-AOMYCTUMBIM 3HAYEHUEM OIMACHOTO (haKTOpa MoXapa Mo JajbHOCTH
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BUAMMOCTH (TeMIIepaType, KOHIEHTPAIMH TOKCHYHBIX Ta30B M KHCIOPOJA)
(cormacHo 123 — ®3 «TexHudueckuil periiaMeHT O TPEOOBAHHIX IMOKAPHOM
0€30MMacHOCTHY ) SIBJISCTCS 3HAUCHHE. . .

Bonpoc 69.

[loneBast ™momenp moxapa. Ha pucyHke TIpeACTaBICHO paclpeieiIcHne

TCMIICPATYp IIOTOKaA ra3oBOM CMECH Ha pa3BHTOﬁ CTaIuH I10Kapa B ITIOMCIICHHUN
67%6*3 M.

¥.M
400"
s 500

2 .am’/
1,5H
A\

300
0,51
o 1 2z 3 4 5 &
X, M
Uemy paBHa jokanbHas Temneparypa B Touke (X=2, Y=1)
Bonpoc 70.

KakuM BbIpa)kK€HHMEM ONMUCHIBAETCS 3aKOH PACIPEIECICHHS AAaBICHUI BHYTpPH
MIOMEIIEHUS IPU TToxKape?

Bonpoc 71.

[Ipn Tymenun mnoxapa razooOpa3HbIM orHeTymamuM BeniectBoM (OB) B

oM
ypaBHEHUU MaTEpHAIILHOTO Oananca — =G, + ¥ —G,. TIOSBUTCS CJIaraeMoe ...

ot
Bonpoc 72.
B ypaBHeHuum cocrosiHMs uAeanbHOro rasza (ypaBHeHue Kiaitnepona,
HHTCrpaJibHas MaTeMaTU4YCCKas MOJICJIb noapa) Pm = Pm R T
R, - 9TO...
Bonpoc 73.

[Touemy 0OBbEMHBIN OTTOK BO3yXa U3 MTOMEIIECHUS OO0IbIIIE IPUTOKA?

Bonpoc 74.

Ha pucynke npuBeneH rpaduk H3MEHCHHS KOHIICHTPAIIMM KHCIOpOJa B
MOMEIIEHUH NpH noxkape. Kakoil pexxum ropeHus peanusyercs ¢ 3 o 8 MUHYTY
ropeHusi (OTMEUEH Ha PUCYHKE BOIIPOCOM):
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Bonpoc 75.

VYkaxxure Hanbosiee MPaBUIBHOE PACIOJOKEHHE BEHTUISILIMOHHBIX OTBEPCTHUN
npu  00OPYJOBAaHWMU TOMEIIEHUS MPUTOYHO-BBITSHKHONM — MPOTUBOJIBIMHOM
BEHTWISIIUCH.

Bonpoc 76.

Kak ycranoBka mpoTHUBOIOKAPHBIX ABEpel BiuseT Ha 3((HEKTUBHOCTH T'a30BOTO
NOKAPOTYILEHNA?

Bonpoc 77.

Kak ycraHOBKa NMpOTHMBOMOMKAPHBIX ABEPEHl BIMSIET HAa BpeMs cpabaThIBaHUS
cUcTeM OOHApY>KEHHUS U TYIICHHS MoxKapa?

Bonpoc 78.

Kakum Oyzer pexum paboTel mpoemMa, €cilid HeUTpaibHas IUIOCKOCTb
pacnoJioKeHa MKy €ro HUKHUM M BEPXHUM Cpe3oM?

Bonpoc 79.

Kak B niesiom Biiusier paboTa MeXaHU4EeCKON BEHTUIISIMU HA IMHAMUKY OIMACHBIX
dbakTopoB noxkapa?

Bonpoc 80.

[Touemy MaccoBbIil OTTOK BO3JyXa W3 IIOMELIEHUS IIPU YCTAHOBUBILEMCS
rOpeHuu OOJIbIIe MPUTOKA?

Bonpoc 81.

HauanpHass temnepatypa B mnomemenuun 20°C. Ha 5 wmuHyTe ropeHus
cpeaHeoObeMHas TeMrepaTypa ra3oBol cpenbl B mnomerieHud paBHa 60°C.
be3pazMepHbiil mapaMeTp, YYMTHIBAIOIINN HEPABHOMEPHOCTh PaCHpEACIICHUS
CpPEeIHEOObEMHBIX MapaMEeTPOB Tra30BOM CpeAbl MO BHICOTE MOMEIIEHHUS, Ha
ypoBHE pabouyeil 30HbI paBeH Z=0,9. Uemy paBHa JlOKajgbHas TeMIeparypa
ra3oBOM cpe/ibl Ha YPOBHE paboyeil 30HbI?

Bonpoc §2.

CoryacHO pacueraM, KpUTHYECKOE BpEMS NPOJOJDKUTEIBHOCTH —IOXKapa
cocraisieT 300 c. Torga HeoOXoAMMOE BpeMsl IBaKyallli U3 IOMELICHUs OyAeT
paBHO...

Bonpoc 83.

PaccmarpuBaeTcs KBa3uCTallMOHAPHBIN PEKUM TOpeHus. Eciin OTTOK HarpeThix
ra3oB M3 IMOMEILEHUS COCTaBIsIET 3 KI/C, CKOPOCTb BBITOpPAHMSI TOpIOYEi
Harpy3ku paBHa 500 r1/c, TOr/ma BeNMYMHA TPUTOKA CBEXKEro BO3AyXa B

24



MIOMEIIICHHUE PaBHA. ..

Bonpoc 84.
B Tabmuue npuBeaeHsl CpeTHE0ObEMHbBIE 3HAUEHHS [TapaMETPOB I'a30BOM CPe.Ib
B noMmemeHnuu g 30-M1  MUHYTBI  pasBHTHS — IOXKapa B IEXe
JepeBoo0pabaThIBAIOIIETO MPEATIPUSTHS:
0 0 0

Bpems, MuH | X, , macc% | X, , macc% | X, , macc% K2

p m? 3

M

30 10 0,4 15 0,6

Kakx Bsl cumrTaere, MOCTHINIAa WM HET MaplyalibHas IUIOTHOCTH JBYOKHCH
yriepoaa (CO2) cBoero mnpeaenbHO-I0IyCTUMOTO 3HaYCHUs?

Bonpoc 85.

Ha pucyHke mpuBeneHa paboTa TpeX pas3IMYHBIX IO BBICOTE IOMEIICHUS
IIPOEMOB BO BPEMsI Pa3BUTON CTAUH MOKaPA.

M

3.5 1

L

G, —»

l |

v G — 5]
— L
T G .-
* 05 -

T™
0

BriGepute mpaBUIIbHYIO SMIOPY JaBICHUN
IIPOEMOB.
Bonpoc 86.
[IpoBeneHbI ABa SKCIEPUMEHTA IO PA3BUTHIO MOXkKapa B MOMENIEHUN Pa3MEPOM
10*15*4 wm. Tl'oprounii maTepuanm B O0OMX IKCIIEPUMEHTaX OJMHAKOBBIM. B
MEePBOM JKCIEPUMEHTE Macca roprodero marepuana paBHa Mo= 15000 xr; BO
BTOpoM Moo= 12000 kr. Torma u3meHeHHe CpeaHEOOBEMHON TEMIIEpaTyphl B
NOMEIICHUH Il ABYX pPAa3jU4HbIX DSKCIEPUMEHTOB OyAEeT OIUChIBATHCA
cieayrolnieit rpaguyeckoi 3aBUCUMOCTBIO. ..
Bonpoc 87.
M3MeHeHue MonoXKeHus MIOCKOCTH PaBHBIX JAaBJICHUI CO BPEMEHEM pPa3BUTHUSA
M0’Kapa OMUCHIBAETCS CIECTYIOIINM TpaduKOM:

3 4
254
2_

Jl JaHHOI'O PCKHUMa pa6OTI>I
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Br16epute npaBuiIbHYIO SMIOPY JaBICHUM TSI MOMEHTA BpEMEHH 25 MUH. ..
Bonpoc 88.

s ompeneneHuss HEOOXOJUMOIO BPEMEHHM 3BaKyalldd HpPU MOJEIUPOBAHUU
M0KapOB C OMOIIbIO 30HHBIX MOJieNiel TpedyeTcs. ..

Bonpoc 89.

Ha xakue xapakTepHble 30Hbl OOBIYHO Pa3JEISIIOT MOMEUIEHUE ¢ TOYKU 3PEHUs
TPEX30HHOM MaTeMaTH4YEeCKONH MOJIEH Moxapa?

Bonpoc 90.

YTO mpoMCXOAUT C MPHUIIOTOJIOYHBIM 3aJbIMICHHBIM CJIOEM Ta30B, COTJIACHO
30HHOM MOJIEIU MOKAapa, 0 MEPE Pa3BUTHS TOxKapa?

Bonpoc 91.

Yro noapazyMeBaeTcs MoJ1 MOHATUEM «IiepBas (ha3a moxkapa», COrIaCHO 30HHON
MOJENH?

Bonpoc 92.

B yem ocHOBHOE paznuuue B cxeMe ra3oo0MeHa MmepBoi U BTOpol (a3 moxkapa,
COIJIaCHO 30HHOM Mojenn?

Bonpoc 93.

CymiecTByeT JIM B3aMMOCBSI3b MEXIYy ITapaMEeTpaMu COCTOSHHMS Ta30B B
pa3IMYHBIX 30HaX MOMEILEHUS], COTJIACHO TPEX30HHOM MOeN moxKapa?

Bonpoc 94.

TemMmeparypa B 30HE YUCTOIO BO3yXa B TOPAILIEM NOMENIEHUN COCTABISET 25
rpagycoB, ero IIoTHOCTH — 1,2 kr/m3. UYemy paBHAa IUIOTHOCTH Ta30B
MIPUIIOTOJIOYHOTO HATPETOro CJIOS, COTJACHO 30HHOM MOJENH, €CIU €ro
temneparypa pasHa 100 rpagycam?

Bonpoc 95.

MaremaTH4eCKyt0 OCHOBY 30HHOM MOJIENIA COCTABIISIET. . .

Bonpoc 96.

Yto mNOHUMAETCS, COrJacHO B30HHOW MOJECIH, INOJ IOHATHEM CBOOOIHOU
IpaHUIbI?

Bonpoc 97.

B xope pa3BuTus nokapa cBoOOIHas rpaHUIa IepeMeIIaeTcs. . .

Bonpoc 98.

26



JlaBneHue B 30HE YHCTOrO BO3/yXa B FOPSILEM IMOMELIEHUN COCTABISIET 1 aTMm,
TeMmreparypa Bo3ayxa — 25 rpaaycoB. Yemy paBHO [JaBIICHHUE Ta30B
INPUIOTOJIOYHOIO HArpeToro Cjosl, COIVIACHO 30HHOM MOJENIH, €CIH HUX
temriepatypa pasHa 100 rpagycam?

Bonpoc 99.

av,
dr

du,
B sHeprernueckomM GanaHce MPUITOTOIOYHOTO CIIO0SI Ta30B =Q,-Q,—P
dz' n w 2

av,

BemmumHa - 97 3t0. ..
Bonpoc 100.

d(p, V,)

2 72

B MaTCpUAJIbBHOM OaaHce IMPUIIOTOJIOYHOTO CJIOA I'a30B ——— = Gk BCINYNHA
T

Gk — aT0...
Bonpoc 101,
Kaxkoit u3 HIKenepeunciaeHHBIX MapaMeTPOB, COTIACHO 30HHOW MOJISIH, JIYIIIe
BCETO TIO3BOJISICT OTCJICKMBATHh HAapacTaHWE OMACHOCTH JJI HAXOMSAIINXCS B
ropsIeM OMEIICHUH JIF01eh?
Bonpoc 102.
B dopmyne ais pacueta TemrepaTyphl TOpsiuero ra3a B KOHBEKTUBHOM KOJIOHKE
T, = Quooc— )
Cka

Bonpoc 103.

VZ

B ¢opmyie nist pacuera BBICOTHI OJIOKEHUS] CBOOOIHOM TpaHUIIbI Y, = H =

BenmurHa Q. — ITO. ..

BeauuuHa H — oTo0...
Bonpoc 104,
VZ

B ¢opmyrne nmst pacuera BBICOTHI TOJIOKEHUS] CBOOOHOM rpaHUIlbl Yo, = H =

BelmmunHa F — 9T0. ..
Bonpoc 105.
VZ

B ¢opmyine nmst pacuera BBICOTHI TOJIOKEHUS] CBOOOTHOM TpaHUIlBI Y, = H =

BenMynHa V), — 3TO...

Bonpoc 106.

B dbopmyie s pacdera TeMiiepaTypbl TOPSYEro raza B KOHBEKTUBHOM KOJIOHKE

Q'ﬁae (1_(0)
i, G,

p

T, = BenuunHa Gy — 9370...

Bonpoc 107.

du, dv,
B sHepreTrueckoM 6anaHce MPUMIOTOIOYHOTO CJIOS Ta30B =Q,-Q,-R
dr

dr

BeinunHa Qy (Q,) —aT0...
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Bonpoc 108.

Yto TpOUCXOMUT C TEOMETPUYECKOM KOHUTyparmend 30H, YCIOBHO
BBIJICIISIEMBIX B IOMELIEHWH IO MEpE pa3BUTHUS I0Kapa, COIVIACHO 30HHOM
MOJIEIH TIoXKapa?

Bonpoc 109.

[To3BoJIsIET M 30HHASI MOJIENIb PACCUUTATh JUHAMHUKY HAKOIUIEHUS TOKCHYHBIX
ra3oBbIX POIYKTOB B 30HE 1117

Bonpoc 110.

[IpuMennMa 11 30HHAsE MOAENb [ MOAECIUPOBAHUS MOKapPOB C MHTEHCUBHBIM
ra3000MEHOM TOPSIIETr0 MOMEIIEHUSI C OKPYKAIOIIeH cpeoit?

Bonpoc 111.

HazoBuTe xapakTtepHble 00JIacTH (30HBI) MPOCTPAHCTBA BHYTPU MOMEIICHUS,
paccMaTprBaeMbI€ B TPEX30HHOM MAaTEMAaTHYECKOW MOJEIH MOXKapa.

Bonpoc 112,

O6BbEM ropsYux ra3oB HPUIOTOIOYHOTO 3aJbIMIEHHOTO CIIOSl COCTABISET 24 M°,
Beicota momerienus — 3,2 M, miomanas noia — 30 m?. Ha kakoif BBICOTE Haj
MI0JIOM HaXOJUTCSI CBOOO/IHAS TPAHUIIA MPUTTOTOIOYHOMN 33 IbIMIICHHON 30HbBI?
Bonpoc 113.

B 30HHO# Monenu moxapa nepsasi (BTopasi) pa3a Ha4aTbHON CTaiuU TOXKapa —
3TO OTPE30K BPEMEHHU, B TEYEHHUE KOTOPOTO. ..

Bonpoc 114,

Kak wusmeHsieTcs €O BpeMEHEM KOJMYeCTBO ra3oB B 30He II, cormachHo
TPEX30HHOM MaTeMaTUYECKOW MOJIETU TToxKapa?

Bonpoc 115.

Ha kakoil craaum mokapa IJig HCCIEIOBAHUS HCIOJB3YIOT 30HHBIC
MaTEMATUYECKUE MOJIECTU MOoKapa?
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