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1. leaun 1 3a0a49u JUCIUTLIHHBI

Llesn ocBOeHMA TUCHUIINHBI:

¢opMupoBaHWE 3HAHMI W HABBIKOB IO MPOTHO3MPOBAHHIO KPUTHYECKUX
CUTYyaIuii, KOTOPbIE MOTYT BO3HHUKHYTh B XOJI€ Pa3BUTH MOXapa U UCHOIb30BaHUE
3TOI MHPOpMaLUHU 1Sl NPOYUIAKTUKHU TOKAapPOB, 00ecreueHus: 0€30MaCHOCTH JIFOIEH
U JTUYHOW Oe30MacHOCTH TNpU TYUICHUH I[OKapOB, aHAIW3€ MPUYMH M YCIOBUH
BO3HUKHOBEHUS U PA3BUTHS MT0KAPOB.

Ilepeyenb KoMneTeHIUHA, POPMHUPYEMBIX B NPOLEeCCe U3YyYECHUS TUCUMIIIUHbI

Komnerenuun Conep:xxanue

Crioco6eH oCyIIeCTBIATh TPOPECCHOHATIBHYIO ICSITEILHOCTh Ha 00BEKTaX
pa3auYHOro (PYHKIMOHAIFHOTO HAa3HAYCHUs], BKIIFOUYAs OMacHbIe U 0C000

OIIK-1 onacHble OOBEKTHI B 00JACTSIX KOHTPOJBbHO-HAJ30PHOM N1eATeIbHOCTH,
npopuIakTHUYecCKO  paboThl M OXpaHbl  TpyZJa, OKOJIOTHYECKOU
0e30acHOCTH

CHOCOG@H YUUTBIBATH COBPCMCHHBIC TCHACHIIMU PAa3BUTHUA TCXHUKU U
TEXHOJIOTHH B 00JacTsaX TexHOochepHOW Oe30MacHOCTH, OXpaHbl TPyja,
I/I3MepI/ITeHLHOﬁ n BBIYHCIIUTEIbHON TCXHHKU, I/IH(I)OpMaL[I/IOHHBIX
TEXHOJIOTHI MpU pEelIeHNH TUIIOBBIX 3a7a4 B 00JacTU NMpoQeccHOHAIbHOMN
NeSTeNbHOCTH, CBSI3aHHOM C o0ecriedeHueM O€30MacHBIX YCIOBUH U
OXpaHbl TPY/1a, MOKAPHON OE30MaCHOCTH, 3AIIUTON OKPYIKAFOIIEH CPEIbI

OIIK-4

CrocobeH Ha OCHOBE 3aKOHOB TEIUIOPU3UKH M TEPMOJMHAMHKH
IIPOrHO3MPOBATh XapakTep M pa3Mepbl 30H BO3JCHCTBUS ONACHBIX
I1K-2 (akTOpPOB M MX COMYTCTBYIOLIMX IPOSIBICHUN MPH aBapHUiX M MOKapax B
IIOMEILEHUAX, 30AHUAX, COOPYKEHUAX, HA TEXHOJIOTHYECKUX yCTaHOBKAX
U OTKPBITOM IPOCTPAHCTBE

3anaqn AUCHUIIJINHBI

e dopmupoBaHHE 3HAHUNA O COBPEMEHHBIX MOJXOJaX K MPOTHO3UPOBAHUIO
OMAacHBIX (PAKTOPOB TMOXKapa TMPHU PEIICHWH 3a7ad OOECIeYCHHUS TOKapHOU
0e301acHOCTH,

e dopmupoBaHHE YMEHUN CHCTEMAaTH3UPOBATh M aHAJTU3UPOBAThH JTAHHBIC 10
moXkapy M M3BJICKATh M3 HUX MH(GOPMAIIUI0, HCOOXOAUMYIO IS PEIICHHUS BOIIPOCOB,
BO3HHUKAIOIIUX IIPH PacClIeIOBAHUH T10Kapa,

e (opMUpPOBAaHHEC HABBIKOB TNPHMEHEHHS COBPEMEHHBIX IIPOTPaMMHBIX
MIPOYKTOB B PEIICHHUH 3aa4 MMPOTHO3UPOBAHUS OTIACHBIX (haKTOPOB MOXKapa.



2. IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB O0yUEeHUS TUCHUIINHBI,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM
NMporpaMMmel

I/IHI[I/IKaTOpBI JOCTHIKCHUSA KOMIICTCHIIMHU

[Tnaanpyemsle pe3yabTaTel 00yUEHHUS 110
JIICLUTIIIMHE

OIIK-1.1  3Hanme HOpM M TpeOOBaHMI OOIIEOTPACIEBHIX,
OTpaclIeBBIX TPaBHJ, PETIAMEHTOB, TPEOOBAHUS JOKAJIBHBIX
HOPMAaTHBHBIX JOKYMEHTOB 10 MOXXapHOW O€30MacHOCTH,
OXpaHbl  TpyJa JUld  pellleHWs CTaHAapTHBIX  3ajad
poeCCHOHANBHON NIESITEIFHOCTH Ha OOBEKTax pa3lIMuHOTo
(YHKIIMOHAIBEHOTO Ha3HAYCHUS

3HaeT onpezaeneHne (XapaKTepUCTUKH)
Pa3TUYHBIX BHJIOB TOXKAPHBIX PHCKOB.
HopmaTtuBHBIE TOKYMEHTBI, ONIPEICISIONINE
nokapHsele pucku. Kakue BenTMUMHBI BXOJIAT B
(hopmyity orpeneneHus pacuETHON BETNIMHBI
UHAMBUAYAJIBHOTO MOXKApHOTO PUCKA.
OcHOBHEBIE TPEOOBAHMS K ONPE/ICIICHHIO
HO)KapHOﬁ OIMaCHOCTH MPOU3BOACTBECHHBIX
00BEKTOB.

OIIK-1.2. 3HaHWe OCHOB IMPOTHBOIOXKAPHOTO HOPMHPOBAHHS,
cucTeMaTm3anud W Komupukarmuu TpeOOBaHWH TOXapHOU
0€30MacHOCTH, YCIOBUI M TMOpsIKa WX HPUMEHEHHUs, OCHOB
OLICHKH COOTBETCTBHS, OCHOB JIMIICH3UPOBAHMS JCATEIHLHOCTH B
obmacTn moXKapHOW OE€30MacHOCTHM M y4acTusi OpPTraHoOB
(enepabHOr0  rOCYAapCTBEHHOIO IIOKAapHOTO — Haja3opa B
JIMLIEH3UPOBAHUHU IPYTHX BUJOB JESTEIbHOCTH

3HaeT OCHOBHBIE TPeOOBAHUS K OIPEICICHHUIO
TIOKAPHOM OTTACHOCTH MPOU3BOJICTBEHHBIX
00BEKTOB.

OIIK-1.3. CmocoOHOCTh OmpeAessaTh HATHINE U BO3MOXKHOCTD
MpPOSIBJICHUSI OMACHBIX (DAaKTOPOB IMOXapa, B TOM 4YHCIIE
00YCIIOBIICHHBIX OCOOCHHOCTSIMH TEXHOJIOTHH M OpraHW3allid
MPOU3BOJICTBA HAa OOBEKTaX PA3IUYHOrO (PYHKIIMOHAIHLHOTO
Ha3HAUYEHHS, BKJIIOYAs OMAcHbIE M 0CO00 OmacHblE OOBEKTEHI,
MIPOU3BECTH HE3aBHCHUMYIO OIIEHKY PHCKOB B 00JIACTH MOXKapHOH
0€30MacHOCTH

YMmeeT ompenenaTh HaIW4YME M BO3MOXHOCTH
MIPOSIBJICHUSI OMTACHBIX (PaKTOPOB MoKapa,

YMeeT IpoBOIUTH OLEHKY BIMSHHS OTICIBHBIX
CBOWCTB TOprouell Harpy3ku Ha JAWHAMUKY
OTIacHBIX (PaKTOPOB MoKapa.

OIIK-1.4. Brnanenwe HaBBIKAMH OpPTaHU3AIMH W IUTAHHUPOBAaHWS | Biameer HaBbpIKaMu  W3Y4YCHHS  JUHAMHUKH
MOKapHO-TIPOPIIIAKTHIECKOW paboThl Ha OOBEKTE, KOHTPOJS | Pa3BUTHSA ONACHBIX (DAaKTOpOB IOXKapa C
BEITIOTHCHUS 3aIUTaHUPOBAHHBIX MIPOTHBOIOXKAPHBIX | TOMOIIBIO COBPEMCHHBIX MIPOTPaMMHBIX
MEpPOTPUATHI Ha 00BEKTE MIPOAYKTOB

OIIK-1.5. CrocoOHOCTh OCYILECTBIISITh (dhenepanbHBIA | 3HACT OCHOBHBIE TPEOOBAHUS K OMPEIEICHUIO

rOCYIapCTBCHHBIA MOXApPHBIA HAA30p Ha OOBEKTaxX 3allUThl B
COBPEMEHHBIX YCIOBUAX

MOYKapHOW OMACHOCTH MTPOU3BOICTBEHHBIX
00BEKTOB.

OIIK-1.6. CriocoOHOCTh OpPraHH30BaTh CIIY)KOY OXpaHbl TPyAa,

‘YMeeT npoBOAUTH OIIEHKY MOKapHOTO PHCKA C

OKpyXaruied cpeabl M 0E30MaCHOCTH B YPE3BBIYANHHBIX | TIOMOIIBIO COBPEMEHHBIX MPOrPaMMHBIX
CUTYaIUsIX Ha OOBEKTaX SKOHOMHKH MPOIYKTOB.
‘YMeeT NpoBOAUTE PACYET IBAKYALMOHHON
COCTaBJISIOLIEH pacyera I0>KapHOTO PHUCKA.
OIIK-4.1. 3HaHME  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX | 3HAeT COBPEMEHHBIE IPOTPAMMHBIE IPOIYKTHI,
TEXHOJIOTUM M  NOpPOrpaMMHBIX CPEACTB, B TOM YHCIE | PEATH3YIOLINE UHTETPATbHYI0 MaTEMATHUYECKYIO
OTE€YECTBEHHOI'O  MPOU3BOACTBA AN peIleHHs  3ajad | MOJEJNb Ioxapa.

npoeccnoHATbHON JesTeNbHOCTH, CBSI3aHHOW C oOecredeHneM
0e30MacHbIX  YCJIOBU M OXpaHbl  TpyJa, I[OXapHOH
0€30IacHOCTH, 3aIUTOIH OKPYIKAIOIIEH Cpebl

3HaeT npm(nanm)le HpOFpaMMH Ha OCHOBC
30HHBIX MOJeJIel moxapa

3HaeT NMpHUKIaIHBIe TPOrPaMMEI Ha OCHOBE
MOJIEBBIX MOJIEJIEH moXKapa.

OIIK-4.2. YmeHue BHIOMPATh COBPEMEHHbBIE N3MEPUTENBHYIO U
BBIYHCIIATENBHYIO TEXHUKY, WH(QOPMAaIMOHHBIC TEXHOJOTHH W
NpOrpaMMHBIE CPEICTBA, CPEACTBa OOecleueHus MOoKapHOH
0e30MmacHOCTH OOBEKTOB M OIOBEIICHHUS JOJIEH, B TOM YHCIE
OTEYECTBEHHOI0 TPOM3BOACTBA U1 PELICHUs] TUIOBBIX 3ajad
podeccCHOHATLHOM IS TENbHOCTH

YMeer BbIOMpaTh COBpEMEHHBIE MPOrpaMMHBIC
OPOAYKTBI,  PEANU3YIOIUE  HHTETPAIBHYIO,
30HHYIO U MOJIEBYIO MOJIETIH HOXKapa.




I/IH,Z[I/IKaTOpBI JOCTHXXCHHUS KOMIICTCHIINH

[Tnanupyembie pe3yabTaThl 00yUeHUs 10

JHUCLUIUTHHE
OIIK-4.3.  CnocobHOCTh MOZEIMPOBaTh OpraHU3alMOHHEBIE, | Braneer HaBBIKOM MOJIEIUPOBAHHUS
TAKTHYECKUE, TEXHOJOIMYECKHe, TEXHMYECKUE NPOLECChl M | PaclpoCTpaHeHHH OMacHbIX (DAKTOPOB IMoOXKapa
CHUCTEMbl C LENbI0 ONTUMH3ALUH CHCTEMbl OOCCHEeYeHUs] | HA  OOBEKTe C IOMOIIBI0  COBPEMEHHBIX
NOXKapHOH  Oe30macHOCTH B paMKax NpO(ECCHOHAIBHOW | MPOrpaMMHBIX HPOIYKTOB

JESTETFHOCTH /ISl PELICHHS 3a1ad MoKapHOW 0e30macHOCTH, B
TOM 4YHCIE C MPUMEHCHHEM CpEJICTB aBTOMATH3HPOBAHHOTO
MIPOSKTHPOBAHUS

[IpOeKTHO-KOHCTPYKTOPCKUM TUI AEATEIBHOCTH

IIK-2.1. 3HaHWe OCHOBHBIX CIIOCOOOB MPOrHO3UPOBAHKS B 30HAX
pacrmoJiararoiix OMacHbie (HakTOphl MOXKAPOB IPH aBapUAX U
mokapax B IOMEMICHUAX, 3JaHUSAX, COOPYKEHHIX, Ha
TEXHOJIOTHYECKUX YCTAaHOBKAX M OTKPHITOM ITPOCTPAHCTBE.

3HaeT OCHOBHBIE CIIOCOOBI IMPOTHO3UPOBAHUS
JVMHAMHKHA  pa3BUTUSl  OMacHbIX  (hakTopoB
HOXKapa B IIOMEIICHUSX, 31aHUAX, COOPYKEHUSX,
Ha TEXHOJOTMYECKUX YCTAHOBKAaX M OTKPBITOM
HPOCTPAHCTBE.

[IK-2.2. VYmenue peilcTBOBaTh B Cilyda€ BO3HMKHOBEHUH
MOXKapOB Ha O00BEKTaX 3alUTHI, MPOTHO3UPOBATh OOCTAHOBKY U
NPUHUMATh TPAaBWIbHBIE pEUICHUsS Ui JMKBUAALUMA JaHHOMN
pOoOIIeMBI.

YMeer TpOTHO3HPOBATH pa3BUTHE OIACHBIX
(hakTOpOB MmoKapa

[IK-2.3. BrageHne mpaBUIBHOTO IPHUMEHEHHS HOPMAaTHBHO-
NPaBOBBIX AaKTOB B OOJACTH TOXapHOW 0e30macHOCTH B
MOMEIICHUAX, 30aHUSX, COOPYXEHHSAX, Ha TEXHOJIOTHYECKHX
YCTaHOBKaX M OTKPHITOM MPOCTPAHCTBE.

3Haer HOPMAaTHUBHBIC JOKYMCHTHI,
OTpeNeNone ToXapHble puckd. Kakwe
BEIMYMHBI BXOAAT B (HOpMyINy OIpeneieHus
pacuétHoit BEJMYHHbI WHIUBUAYaIbHOTO
moxkapHoro pucka. OCHOBHBIE TpeOOBaHHUSA K
OIpeeNICHUI0 MoKapHOU OMacHOCTH
MIPOM3BOJICTBEHHBIX OOBEKTOB.

3. MecTo IMCHUIIMHBI B CTPYKTYpe OCHOBHOM NPO(ecCHOHATbHOMI
o0pa3oBaTe/IbHOM MPOTrPaAMMbI

JIucuIuiMHa OTHOCUTCS K 00s3aTelbHOM 4YacTH oOpa30oBaTeIbHON MpPOrpaMMbl

CIICuaJIuTCTAa 110 CIICHHUAJIbHOCTHU

20.05.01

[loxxapHas ~ ©€30MaCHOCTD,

HarpaBiaeHHOCTh (poduiib) « [loxkapHast 6€30MacHOCTh FOCYIapCTBa ».

4. CTpyKTypa M coaepxanue TucCUMILIUHBI «[IpOorHo3upoBaHue onacHbIX
(¢akTopoB nmoxapa»

OO0mast Tpy10€MKOCTh JUCITUTUTMHBI COCTABIISIET 4 3aueTHbIe enuHuIbl 144 daca.

4.1 PacnpenesnieHre TPYI0eMKOCTH JMCUMILIMHBI 10 BUJAM padoT

no cemecrpaMm u ¢popmam 00y4eHust

1J151 O4HO (pOpMBI 00yUYeHusI




TpynoeMKocThb

o 1o
Bun ye6roi padorst 3.€. Jac. cemecTpam
A
OO0m1ast TPYA0EMKOCTh AUCIUILTHHBI TI0 Y4eOHOMY TIaHy 4 144 144
KonTakTHas paboTa, B TOM YHCIIE: 56 56
AyAUTOpHBbIE 3aHATHS 54 54
Jlexruu (JI) 20 20
[Tpaktrueckue 3ansatus (113) 34 34
Cemunapckue 3anstus (C3)
KoHcyabTanuu nepea 3K3aMeHOM 2 2
CamocrositesbHas padora (CP) 52 52
B TOM YHUCJIE:
JK3aMeH 36 36
JJIA 32049HOM (popMBI 00yUeHUA
TpynoemMKocTh
. o
Bun yuebHo# paboThl se. e, e

5 6
OO0mass TPyIOEMKOCTh JAUCHUIUIMHBI 10 4 144 36 7
y4eOHOMY IIaHy
KoHTtakTHas paboTa, B TOM 4uCIIe: 16 2 14
AyAUTOpHBbIE 3aHATHSA 14 2 12
Jlexruu (JI) 4 2 2
[Tpaktrueckue 3ansatus (113) 10 10
KoncyabTanuu nepeja 3k3aMeHOM 2 2
CamocrositesbHas padora (CPC) 94 34 60
JK3aMeH 9 9




4.2. TemaTH4YeCKHUIl IUIaH, CTPYKTYPHPOBAHHBIN M0 TeMaM (pa3aesam) ¢
yYKa3aHUEM OTBeIeHHOI0 HA HUX KOJM4Y€eCTBA aKaJeMHUYeCKHUX YaCOB U BUI0B
y4eOHBbIX 3aHATHIM

AJIS1 OYHOM (POPMBI 00yYeHU s

n/n

HauMeHnoBaHue pa3iaesioB M TeM

Bcero yacos

KoanuyecTBo

4acoB 110 BU1aM

3aHATHN

Jleknun
MpakTnueckne/
3AHATUA

3aHATUA

KoncyabTanus

KonTpoan

CamMmocTosaTe/IbHAA
pa6ora

2

o | /IabopaTopHbIe

=

OCHOBHBIE TOJIO)KEHUSI U TMOHSITHS
MOKapHBIX PHUCKOB, a TaK)Ke METOJIOB
MIPOTHO3UPOBAHMS OMACHBIX (HaKTOPOB
noxkapa (O®II).

1 CemuHapckmne

N

OCHOBHBIE TIOHATHS W ypaBHEHUS
MHTErPaIbHOU MaTEMaTHUYECKON
MOJIEJIU T10Kapa B MOMELIEHUH.

16

I'a3000MeH
TeropunuecKue
HEO0XOIUMBIE U
OIMCaHMsI TTOXKapa.

OOMEILEHUN u

byHKIHH,
3aMKHYTOIO

14

MartemaTudeckasd MOCTAaHOBKA 3aJ1a4u
o guHamuke O®DII B HavadbHOU
CTaJIMH MOKapa.

12

IIporno3upoBanue O®II npu
TYIIEHUU T0Xapa C HMCIOJIb30BAaHUEM
MHTErPAJIbHOTO0 METO/IA.

12

OcHOBHEIE OJIOKEHUSI 30HHOTO
MOJICTTMPOBAHUS MOXKApPOB. UHcCieHHas
peanu3anusi 30HHOW MOJICIIH.

16

OcHOBBI ¢ depeHIalIbHOTO
(moneBoro) MeTojia MPOTHO3UPOBAHUS
ODII. YucnenHas peanu3anus
M0JIEBOM MOJICIIH.

22

10

Koncyabranus

JK3aMeH

36

36

HToro mo nucrunjanHe:

144

200 34

36

52




JJIS1 32049HOI (popMBI 00yUeHUs

/o

KoaunuyecTBO 4acoB no
BHUIaM 3aHATHH

HanmeHoBaHue pa3ies10B U TeM

Bcero uacos

Jleknun
[pakTuueckue/
CeMunapckue

3aHATHS

JlabopaTopHbie
3aHATUSA

KoncyabTanus

KonTpousb

CamocTosiTeJ IbHAS
padora

2 3

N
)]

=)

OcCHOBHBIE MTOJIOKEHHUS nu| 36 2
MOHATUS TIOKAPHBIX PHCKOB, a
TaKKe METOJIOB
MIPOTHO3UPOBAHUS OIIACHBIX
dakropoB noxapa (ODII).

Nroro 3a 5 kypc 36 2

34

OcCHOBHbBIE TIOHATHS U YPABHEHUS 4
WHTEIPAJIBHOW MaTEMaTHUYECKOU
MOJIENIH M0Kapa B TOMELICHHH.

10

I'az000MeH IIOMEIIEHU I u
TeII0OU3NICCKIE byHKIUY,
HEOOXOMMBIE Il  3aMKHYTOTO
OTMCaHMsI IOXKapa.

10

MaremMaTHueckasi IOCTaHOBKA
3agauyn o nuHamuke OPII B
Ha4vaJIbHOW CTaJUU MOXKapa.

10

[IpornozupoBanue O®II npu
TYIICHUU noskapa C
HCIIOJIb30BAHUEM HHTErPAIbHOTO
METO/1a.

10

OCHOBHBIE IIOJIOKEHUSI 30HHOI'O
MOJEJIMPOBAHUS M0KapoB.
Yucnennass peanusanus 30HHOU
MOJIEIIH.

10

OcHoBbl  audepeHnnaIbLHOro 2 6
(moseBoro) MeToaa
MPOTHO3UPOBAHUS O®IIL.
Hucnennas peanusanus IOJEBOU
MOJIETIN.

10

KoncyabTanus 2

JK3aMeH 9

Hroro 3a 6 kypc 72 2 10

60

Hroro 108 4 10

92







4.3 Conepxxanue TUCUMILTHHBI JJ151 00y4aIOIUXCS
04HOI (popMBI 00yUEeHUSA

Tema 1. OcHOBHBIE 0JIOKEHUS M MOHATHSA MOKAPHBIX PUCKOB, a TaKKe
METO/10B MPOrHO3UPOBAHUA ONACHBIX (pakTOpoB nmoxkapa (OPII).

Jlekuusa.  dusnueckue  BeNMMYMHBL,  xapakrepusyromme  O®II B
KOJINYECTBEHHOM oOTHOIIeHUU. [IpenensHo nomyctumele 3HadeHuss O®IIL. Ilenu u
3alauyu  ompeneneHus (pacyé€ra) pa3iIMYHBIX BUJIOB TOXApPHBIX PHUCKOB A
pa3nu4HbIX 00BEKTOB. MX KpuUTHYeCcKHe HOpMaTUBHbIE 3HaueHus. OrnpezaereHue
(XapakTepuCTUKa) pa3IuYHbIX BUIOB MOXKAPHBIX pUCKOB. HopMaTuBHbBIE JOKYMEHTHI,
OTIpPENENSIIONINE TMOXKapHble pucKW. Kakue BeIWYuHBI BXOAAT B (QopMyIry
ONpENENICHUs] PAcY€THOW  BEIWYMHBI HWHIMBHUAYAJIBHOIO IIOKAPHOIO  PUCKA.
OcHoBHbBIE TpeOOBaHUS K OIpPENEICHHUIO MOKAPHOM OMACHOCTH MPOU3BOJICTBEHHBIX
OOBEKTOB.

IIpakTHuyeckoe 3ausitue. [1oxkapHbI pUCK — ME€pa BO3MOKHOCTH pealln3alun
ITO’KapHOM OIMACHOCTH M €€ MOCIIEACTBUM JIS JIFOAEH U MaTEPUAIbHBIX [IECHHOCTEN.

CamocrositeibHass padora. HopMaTuBHO-paBOBOE pEryJMpOBAaHHE B
0o0JlacTU OIEHKU TIOXKAPHOW OMACHOCTU Pa3IUYHbIX O00BEKTOB. (OCOOEHHOCTH
OMpEJENCHHs] TIOKApPHBIX PHUCKOB HA HETUNOBBIX 0ObekTax. (CoBpeMeHHOe
MOJIOKEHUE METOAMK IO OLEHKH MOXKAPHBIX PUCKOB HA OOBEKTaX pPa3IM4yHOIO
Ha3HAYEHUSI.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

Tema 2. QOcHOBHble TIOHATHSS W YPAaBHEHHUS] HHTErPaJbHOM
MaTeMAaTHYeCKOM MO/Ie/IH M0KAapa B OMEIeHHH.

Jlekumsi. VicxoqHble MOTOKEHNS U OCHOBHBIE MOHATHSI UHTETPAIBHOTO METOAA
TEPMOJIMHAMMYECKOT0 aHainu3a noxkapa. CBoiicTBa ra3oo0pa3HOi cpenbl B
MOMELIEHUHA TIpU noxkape. MHTerpanbHbIi METOJ ONMUCAHUS COCTOSIHUS Ta30BOM
cpeabl TpU TOXKape B TMOMEIIeHUH. JpIMOOOpa3oBaHME U TapaMeTphl JbIMa,
00pa3oBaHHOIO TBEPJbIMU dYacTUIAMHU. CBS3b MEXIY ONTHYECKOU IJIOTHOCTHIO
IbIMa U JAJBHOCTHIO BUAMMOCTU. JluddepeHnmanbapie ypaBHEHHS] UHTETPAIbHON
MaTeMaTU4YeCKOM MOJENU TO0Kapa, OMHUCHIBAIOIIME TUHAMUKY OMACHBIX (HaKTOpPOB
noxxapa. HauanpHble ycnmoBuss M ycnoBusi ojHo3HayHocTU. Kiaccudukanms u
CYIIHOCTh MHTErPaJbHBIX MAaTEMATHYECKUX MOJEIeH mnoxapa. Maremartuueckas
MOCTAaHOBKa 3agauu o mnporHoupoBaHnun O®II Ha OCHOBE MOJHOM CHCTEMBI
b depeHIMaTbHbIX ypaBHEHUN HHTETPATBHOM MOJICIH TTOXKapa.

IIpakTuyeckoe 3ansaTue. 1. KonuuecTBeHHass OLEHKA COCTaBIISIOIINX
MaTepUaibHOrO M JHEPreTUYecKoro OanaHca mokapa B uX AuHamuke. 2. Pacuer
JTUHAMHUKY MaTepHaJIbHOTO M SHEPreTHYECKOro OajaHca Mokapa B IMporpaMMe Ha
OCHOBE MHTErpAIbHOM MaTeMaTHUUEeCKON MOACIHN U O(popMIIEHHUE OTYETA.



CamocrositenbHas padora. CoBpeMEHHBIE NPOrpaMMHbIE IMPOAYKTHI,
peanu3yronme UHTETPAIbHYIO MaTeMaTUYECKYIO MOJEJb noxkapa.
OKCIEepUMEHTAIBHBIE METO/IBI OTIPEICIICHHS TIMHAMHUKH OTACHBIX (PaKTOPOB MOXKapa.

Pexomenayemas Jureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 3. I'azo00MeH mnomemenuii u Temwjiopusnyeckue (QyHKUMH,
Heo0XoaAMMBbIe VIS 3aMKHYTOI'0 ONMCAHMS MOKapa.

Jlekums. PacnpezneneHue naBiieHMH MO BbICOTEe nomeleHus. [lnockocts
paBHBIX JaBICHUH M pexumMbl paboTel mnpoema. Pacuer pacxoma rasa,
BbIOpachIBa€MOro 4epe3 npoembl. Pacuer pacxoga Bo3/yXa, MOCTYHAIOLIEr0 4epe3
npoembl. BnusiHue BeTpa Ha razooOMeH. OleHKa BEJIWYMHBI TEIUIOBOTO MOTOKAa B
OrpaXXJI€HHs. DMIMUPHUYECKUE M IOJYSIMIIMPUYECKHE METOJBl pacyeTa TEIIOBOIO
IIOTOKA B OrpaxkzicHus. MeTo bl pacyeTa CKOPOCTH BBINOPAHMS TOPIOYMX MATEPUAIIOB
Y CKOPOCTH TEIJIOBBIICIICHMUS.

IIpakTnuyeckoe 3ansiTHe. 1. OIEHKA BIMSAHUSA OTACNIBHBIX CBOWCTB IrOpHOYEH
Harpy3Kd Ha JMHAMUKY OMNAacHbIX (akTopoB mnoxapa. 2. M3yueHue napameTrpoB
€CTECTBEHHOI'0 Tra3000MeHa MpH MOXKApe B UX CBA3M MEXKIy COOO0H, a TaKkxke C
F€OMETPUYECKUMH XapaKTEPUCTUKAMHU IMPoeMoB. 3. Pacuer nauHaMUKU MoXapa C
IIOMONIBI0 IPOTPaMM HAa OCHOBE HHTErPAIBHOM MATEMAaTUYECKOWM MOJEIU H
oopmiieHne oTyera.

CamocrositenbHast padora. DopMyinbl Ui pacyeTa CKOPOCTH JIBHIKECHHS
YXOJSUIMX Ta30B U IIOCTYNAKUIET0 BO3/1yXa B pa3HbIX TOYKaX IpoeMa. 3aBUCUMOCTH
MAaCCOBBIX PacXOJ0B YXOAAIIMX Ia30B U IOCTYIAIOLIETO BO3AYyXa JUIA IPOEMOB IIpU
Pa3IUYHBIX PEKMMaxX ra3000MeHa OT TEOMETPUUECKUX XAPAaKTEPUCTHUK ITOTO IPOEeMa
U CpPEIHEOOBEMHBIX IapaMETPOB COCTOSIHUS Ta30BOM CpeAbl B IMOMELIEHUU
(IoTHOCTH M J1aBiieHus1). PainaliMOHHO - KOHBEKTUBHBIA NPOLIECC TEIIONEPEHOCA B
razoo0pa3Hoil cpejie MpH MoXxKape B MOMEIIEHUU.

Pexomenayemas Jureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 4. MaremaTnuyeckasi MOCTAaHOBKAa 3agaun 0 AuHamMuke ODII B
HAYAJbHOU CTAUM MOKaAPA.

Jlekums. Knaccudukanus wHTErpanbHBIX Mojened mnoxkapa. MHTerpaibHas
MaTeMaTh4yeckasi MOJIENb MoXapa JiJIsl UCCIIEeIOBaHUS TUHAMUKH OMACHBIX (PaKTOpOB
IoXkapa M €€ 4HCIEeHHas peanu3anusa. MHTerpanpHas MaremMaTndeckass MOJEIb
HAYaJIbHOM CTaJIUM MOKapa U pacyeT KPUTUUECKOU MPOJOIKUTEIBHOCTH MTOXKapa.

IIpakTnueckoe 3ansaTve. 1. OneHka BAUSHUS  pabOThl  CHUCTEMBI
MEXaHUYECKON BEHTUJISIIUM Ha PEXKUM ra3000MeHa U JUHAMHKY OMACHBIX (PaKTOPOB
noxapa. 2. VM3ydeHne BIMSHUA THUNA TOPHOYEH HAarpy3kd Ha JMHAMHUKY IPOLECCOB
pa3BUTHS TOXKAapa B MOMENICHUU W TEIJIOOTAAYM K MOBEPXHOCTSAM OTPAXICHHUM. 3.
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Pacyer nuHaMuMKM 10)Kapa C IOMOIIBIO IPOrpaMM Ha OCHOBE WHTETPAIBHOMN
MaTeMaTU4YeCKON MOJIeNTd U 0POPMIICHUE OTUETA.

CamocrosiTeibHas padora. Teopust noxkapa u npoiiecc roperusi. HauanbHbii
JTan mo)kKapa B 3aKpPhITOM IIOMEIICHWH [0 IOJHOrO OXBara ImuiamMeHeM. Pacuer
BPEMEHH 3BaKyallid U3 FOPSIIEr0 NOMEIICHUS.

Pexomenayemas Jiureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 5. [IlpornosupoBanme O®DPII npu TymieHuHm moxapa ¢
HCMOJIb30BAHMEM HHTErPAJIbLHOI0 METOA.

Jlekumsi. Pacuer KpUTHUYECKHX 3HAYEHUW CPEIHUX IapaMETPOB COCTOSHUS
cpensl B noMenieHnd. Pacuetr koadduirienta TEeronorioumeHus npu onpeaeaeHuu
KPUTHYECKON MNPOJOJDKUTEIBHOCTH IIOXapa. PeXuM DOJHOCTBIO Ppa3BUBLIETOCS
nokapa U TeMIepaTyphl, IPU 3TOM JOCTUTraeMble. BrIOpoc miiaMeHu U3 ropsiiero
nomeneHus. Pacnpoctpanenne mnoxkapa u3 nomenleHus. OcoOEHHOCTH Pa3BUTHS
nokapa B JKWJBIX 3JaHUSAX, OOIIECTBEHHBIX 3/IaHUSX, MPOU3BOJCTBEHHBIX U
CKJIQJICKUX TIOMEIIEHUAX, CEIbCKOX03SIMCTBEHHBIX 00BEKTAX, HA TPAHCIIOPTE.

IIpakTueckoe 3anstue. 1. M3yueHne BIMsAHUS TUIIa TOPHOYEN HATPY3KU HA
TEMIIepaTypHbIA pexxuM mnoskapa. 2. OneHka BIHUSHHUS pabOThl CUCTEM OOBEMHOIO
MOXKAPOTYILIEHUsI HA JUHAMHKY OMACHBIX (haKTOpoB moskapa. 3. Pacuer nuHamuku
1o’kapa ¢ HOMOILBIO TPOTPAMM Ha OCHOBE MHTErPAIIbHOM MaTEMAaTHUECKON MOAEIH U
oopMIIeHUE OTUETA.

CamocrosiTenbHas padora. lccienoBaHwe TEMIIEpPAaTypHOTO peXUMa B
BEpXHEH 30HE IIOMEUICHUS IPU JIOKAIBHOM IoXkape. MccimenoBaHue IUHAMHUKU
JNBH)KEHHUSI TPaHULbl 3aJbIMJIEHHOM 30HBl MPU JIOKAUIBHOM moOXape. BiusnHue
pPacoJIOKEHHUST TOpIoYel HAarpy3kd Ha JUHAMUKY OMACHBIX (PaKTOPOB TOXKapa U
razoo0MeH nomenieHus. ONTUMHU3aIUs OTHE3AIUTBl CTPOUTEIbHBIX KOHCTPYKIUHN C
YYETOM IIapaMeTPOB PEAIBHOTO MOXKapa.

Pexomenayemas Jureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 6. OcCHOBHBIE IOJIO)KEHHUSI 30HHOIO0 MOJEJMPOBAHMS IOKAPOB.
YucjieHHas peaau3anus 30HHOM MOJIEJIH.

Jleknmusi. OcOOEHHOCTH pacIpe/iefieHns JOKAJIbHBIX MMapaMeTPOB COCTOSIHUS
ra3oBOM Cpebl BHYTPU MOMENIECHUS B HAYAIbHOM CTaJNM MOXKapa U MPHU JOKATbHBIX
noxkapax. PazneneHue npocTpaHCTBa BHYTPH Iokapa Ha 30HbBL. OnpeneneHue
IMOTOKOB MAacChl M SHEPIUM U3 KOHBEKTUBHOW KOJIOHKM B IPHUITOTOJIOYHBIM CIIOM Ha
OCHOBE TEOPUHU CBOOOHOI TypOyJIEeHTHON KOHBEKTUBHOU CTPYH.
Juddepenunanbiple  ypaBHEHHs MaTepUalbHOrO OajlaHca Ta30BOWM Cpelbl U €€
KOMIIOHEHTOB, OajlaHca ONTHYECKOI0 KOJIMYECTBAa JibIMa W SHEPrUM s
MPUIOTOJIOYHON 30HBI MPU OTCYTCTBUM Ta3000ME€HAa C BHEUIHEH aTMOC(Epoi.
Huddepenuunanbuble ypaBHEHUS JBWKEHUS HWKHEH TpaHUIbl MPUIIOTOJIOYHOU
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30Hbl. HavanbHbie ycnoBus. MaTemaTudeckasi MOCTaHOBKA 3aJladdl MIPU Ta3000MeHe
MIPUTOJIOYHOTO CJIOSl C BHEIIHEW CPENOW W M3MEHSIOIIMMCS CO BPEMEHEM 0Yarom
noxkapa.

IIpakTuyeckoe 3ansaTHe. 1. Maremarudeckass IMOCTAHOBKA 3aJayd IpH
ra3000MeHe NPHUTOJIOYHOTO CJIOSl ¢ BHEHIHEH cpeaol. 2. 30HHAas mMareMaThdecKas
MOJIENIb HAYAJIIBHOM CTAaMM TOXkapa B nomenieHuu. 3. Pacuer moxapHOro pucka c
MOMOIIBIO MPUKJIAIHBIX TPOTPAMM Ha OCHOBE 30HHBIX MOJEJIEN MOXKapa.

CamocrosiTenbHass padora. MaremaTtuyeckass T[OCTaHOBKAa 3aJadd O
JMHAMHKE OTACHBIX (PAaKTOPOB MOXKapa B MPUITOTOJIOYHON 30HE U €€ aHAJTUTUYECKOE
pEelIEHNE TPU TOCTOSIHHBIX 3HAYEHUSAX PAa3MEpPOB M TEIUIOBOM MOIIHOCTHA Odara
TOpEHHs. VYCIIOBHS BO3HMKHOBEHHUS B3PBIBOOIMACHBIX CMECEH, XapaKTEpHUCTUKH
00OBEMHOTO B3pbIBa, MOIIHOCTH B3pbIBa (pacueTHble mapameTpbl). CI0XHOCTbH
YUCJICHHOW pealn3allii TOJHOM 30HHOM MaTeMaTHUYeCKOW MOJeNd. AJTOpUTM
yucieHHoro pemieHus 3agaun Ha [I9BM. Crpykrypa mporpamMMbl U €€ 3allycK.
JleficTBHS TpY BOBHUKHOBEHUU OIIHOOK.

Pexomenayemas Jureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 7. OcHoBbl auddepeHuuaJIbHOr0  (MOJIEBOr0)  Meroaa
nporuozuposanusi OPII. YucsieHHas peaju3anus M0JIeBOl MOJECJIH.

Jleknusi. CymHocTh nuddepeHIanbHOoro MeTo1a, ero HGOpPMaTUBHOCT U
0o0lacTh NPAaKTHUYECKOTO HCIoyb30BaHUA. COBPEMEHHOE COCTOSHHUE BOIpOCa.
Yucnennas peanusamnus qudepeHmaapHol MaTeMaTHISCKOW MOISIH.

ba3zoBas cucrema nuddepeHuanbHbIX ypaBHEHUNH B YAaCTHBIX MPOU3BOJIHBIX
IJI1 ONUCaHUs TYpOYJIEHTHOTO HECTAllMOHAPHOTO JBM)KEHUS U MPOIIECCOB TEIUIO- U
MacconepeHoca B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYE€TOM XHMHYECKHX
peakuuii W o0pa3oBaHMs ABIMOBOrO  a3po3osiss. TypOyneHTHass  BSI3KOCTb,
TEIUIONPOBOAHOCTh U U Py3uss. AnreOpamueckas Mozaenb TypOyiaeHTHocTH. K-
MOJieb TYpOyIeHTHOCTH. [ paHnUHbIE yCIIOBUS ISl HapaMeTpOB TypOyJE€HTHOCTH Ha
orpaxkaeHusax.  MogxenupoBanue — mpoueccoB — ropenus.  OpgHocTyneH4aTas
HeoOpaTuMas OpyTTO-peakiusi MEXy TOPIOUMM U OKUCIHTeNeM. [ByxcTyneHuaTas
peakius 1 oOpazoBaHuE caxku. MaTemaTHueckas MOJeIb 00pa30BaHus, KOAryJIsluu
U TepeHoca JAbIMOBOro a’po3oiid. Ilornomienue, paccenBanue U ociabiieHUE CBETa B
a’posoiie. PanvanmoHHBIM TEIIONEPEHOC B HENMPO3payHOM cpene. YpaBHEHHE
MEPEHOCca TEIJIOBOr0 M3JIyYEHMs, METOAbl PEIICHUS 3a/la4yd O NEPEHOCE TEIIOBOIO
U3ITy4YEeHHs] — TOTOKOBBIN, TU(DPY3nOHHBIN, TUCKPETHBIN U cTatucTuueckuii (MoHTe-
Kapno). I'pannunble 1 HayalbHbIE YCIOBUSA HA OrPAXKIAOLIMX MOBEPXHOCTAX M Ha
MOBEPXHOCTU TOPIOYEro. YCIOBUSA B CEYEHHSX MPOEMOB U B MPWIIETAIONIEH K HUM
BHEIIHEN oOsiactu npoctpancTBa. Knaccudukauus auddepeHnuanbHbix Mojaenen
oXkapa.

IIpakTuyeckoe 3ansite. 1. Co3gaHue TONMOJOTMM OOBEKTAa MJs OLICHKHU
MI0’KAPHOT'O PUCKA € ITOMOIIBIO IPUKJIAJHBIX IPOIPaMM HAa OCHOBE ITOJIEBBIX MOJEIIEH
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noxkapa. 2. Co3gaHue M pacyeT 3BaKyallMOHHOM COCTABJISIOLIEH pacyeTa M0KapHOIro
pHCKa.

3. IuddepennuanpHas (moyieBas) MaTeMaTUdecKasi MOJCINb TTOJKapa B 31aHHM.

4. PacyeT moKapHOI0 PUCKA C MOMOILIBIO MPHUKIAAHBIX IPOrpaMM Ha OCHOBE

MOJIEBBIX MOJIEIIEH MoXKapa.

CamocrostenbHass padora: CylmHOCTb METOAa, €ro MH()pOPMATUBHOCTH U
00JacTh MPAKTHUYECKOTO HCIONb30BaHUA, 0a30ByIH0 cHucTeMy Au(depeHIrnaIbHbIX
YpaBHEHUH B  YaCTHBIX  MNPOU3BOAHBIX I  ONUCAHUSA  TypOYyJIEHTHOIO
HECTAIMOHAPHOT'O JIBMXKEHHS U MPOIECCOB TEIJIO- U MAaCCOOOMEHA, anreOpanvyecKyro
MO/ieJIb TypOYyJIEHTHOCTH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

3a04HOM (pOPMBI 00yUeHH S

Tema 1. OCHOBHBIE MOJIOKEHUS M MOHATHUSA MOKAPHBIX PUCKOB, a TaKXKe
METO/10B MPOrHO3UPOBAHUA ONACHBIX (pakTOpoB moxkapa (OPII).

Jlekuusa.  dusznueckue  BENMMYMHBL,  xapakrepusyromme — O®II B
KOJINYECTBEHHOM oOTHOIIeHUU. [IpenensHo nomyctumele 3HadeHuss O®IIL. Ilenu u
3alauyd  ompeneneHus (pacyé€ra) pa3’IMYHBIX BUJIOB TOXApPHBIX PHUCKOB IS
pa3nu4HbIX 00BEKTOB. MX KpuTHYecKHe HOpMaTUBHBbIE 3HaueHus. OrnpezaereHue
(XapakTepuCTUKa) pa3IuYHbIX BUJIOB MOXKAPHBIX pUCKOB. HopMaTuBHbBIE JOKYMEHTHI,
OTIpPENENISIIONINE TMOXKapHble puckh. Kakue BeIWYuHBI BXOAAT B (QopMyIry
ONpENENICHUs] PAcY€THOW  BEIWYMHBI HWHIMBUAYAIBHOIO IIOKAPHOIO  PUCKA.
OcHoBHbIE TpeOOBaHUS K OINpPENEICHHUIO MOXKAPHOM OMACHOCTH MPOU3BOJICTBEHHBIX
OOBEKTOB.

CamocrositenbHast padora. HopMaTHBHO-IIPaBOBOE PETyJIMpPOBAaHUE B
00JaCTM OLEHKH TMO0XKapHOM OIMACHOCTU pPa3IMYHbIX O0O0BEKTOB. (coOeHHOCTH
ONMpENENCHHUs] TIOKApHBIX PHUCKOB HA HETUNOBBIX 0OBeKkTax. (CoBpeMEHHOE
MOJIOXKEHUE METOAMK IO OLEHKH MOXKAPHBIX PUCKOB HA OOBEKTaX pPa3IM4YHOIO
HasHaueHusA. [lokapHbIl pUCK — Mepa BO3MOXXHOCTU peaju3aldyd I10KapHOU
OMAaCHOCTH U €€ MOCIEACTBUN IS JTHOJICH U MATEPUAIIBHBIX LIEHHOCTEM.

Pexomenayemas jiureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

Tema 2. QOcHOBHble TIOHATHS W YPAaBHEHHMS] HHTErpaJbHOM
MAaTeMAaTHYEeCKON MOJeJIM M0Kapa B IOMEIeHUH.

IIpakTuyeckoe 3ansaTue. 1. KonuuecTBeHHass OLEHKA COCTaBIISIOIINX
MaTepUaibHOrO M JHEPreTUYecKoro OanaHca mokapa B uX AuHamuke. 2. Pacuer
JTUHAMHUKY MaTepHaJIbHOTO M SHEPreTHYECKOro OajaHca Mokapa B IMporpaMMe Ha
OCHOBE MHTErpAIbHOM MaTeMaTHUUEeCKON MOACIHN U O(popMIIEHHUE OTYETA.

13



CamocrosiTteibHasi padora. VcXoIHbIE TMOJOXKEHUS M OCHOBHBIC TTOHSTHS
MHTETPAJIBHOTO METOJa TEPMOAMHAMHUYECKOTO aHanm3a noxapa. CBolcTBa
ra3000pa3HoOil cpelibl B MOMEIICHUU MpU Noxkape. NHTerpaabHbli METO/ OMUCAHUS
COCTOSIHHMSI Ta30BOM cpeApl NpU TMOKape B MoMelieHud. J[piMmooOpazoBaHue u
napameTpbl JpiMa, 00pa30BaHHOTO TBEPABIMH YacTULAMU. CBsI3b MEXK]Ly ONTHYECKOU
IJIOTHOCTBIO JIBIMA U JATbHOCTBIO BUJUMOCTH.

Juddepenunanpuple ypaBHEHUSI HHTETPalbHOM MaTEMaTUYECKOHM MOJIEIn
Mo)kapa, OIHKCHIBAIOIINE JAUHAMUKY OINAacHbIX (akTopoB mnoxapa. HauanbHbie
YCIOBHSI M yCIIOBUSA OJHO3HAayHOCTU. Kiaccudukanus ¥ CyIIHOCTh MHTErpajbHBIX
MaTeMaTU4YeCKUX MOJeNIe Io)kapa. Maremarndeckass MOCTAaHOBKAa 3aJadyd O
nporHo3upoBanun  O®DIl Ha ocHOBe moONHON cuctembl AuddepeHInaIbHbIX
YPABHEHUM UHTETPAJIbHOW MOJEIH II0XKapa.

CoBpeMeHHbIE MPOrPAMMHBIE MPOAYKTHI, PEATU3YIOIINE HWHTETPATbHYIO
MaTeMaTUYECKYI0 MOJENb IMoXkapa. ODKCIEPUMEHTAIbHBIE METOAbI OINpEIEICHUS
JTMHAMUKH OMACHBIX (DAKTOPOB TIOKApa.

Pexomenayemasi iureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 3. T'azo00Men mnomemenuit u Temjiopusnyeckue (QyHKUMH,
Heo0XoMMBblIe /151 3AMKHYTOI0 ONIMCAHMS TOXKapa.

CamocrositenbHass  pabora. PacnpeneneHue JaBJIEHHI IO BBICOTE
nomenieHus. [110ckocTh paBHBIX MaBIEHUW M PEXHUMBI paboThl mpoema. Pacuer
pacxoja rasa, BbIOpachlBaEMOro uepe3 mpoembl. Pacuer pacxojga Bo3ayxa,
MOCTYTAIOIIETO uepe3 MpoeMbl. Biausinue Berpa Ha razooomeH. OreHKa BETUYHHBI
TEIUIOBOI'O TMOTOKAa B OTPAXKIEHHUS. DMIUPUUYECKHE U TMOTYIMIUPUUYECKUE METOIBI
pacyeTa TEIJIOBOrO MOTOKAa B OrpakJieHHs. MeToJibl pacueTra CKOPOCTH BbITOpPaHUS
rOpIOYMX MATEPHATIOB M CKOPOCTH TeIoBbAeaeHud. DopMmynbl JUisi pacuera
CKOPOCTH JIBMXKCHUSI YXOJSIIMX Ta30B M MOCTYMNAIOIIET0 BO3AyXa B Pa3HBIX TOUYKAX
npoeMa. 3aBUCHUMOCTH MAacCCOBBIX PAacXo0/I0B YXOJSAUIMX Tra30B M MOCTYHAIOLIEro
BO3JlyXa JJIsl MPOEMOB MPHU PA3IUYHBIX PEXKHMaX razoo0MeHa OT F€OMETPUYECKHUX
XapaKTePUCTUK 3TOT0 MpoeMa U CPpeaHEOOBEMHBIX MapaMeTPOB COCTOSHUSI Ta30BOM
cpeabpl B TomenieHuu (TUIOTHOCTH W JAaBjieHus). PaauallMOHHO - KOHBEKTUBHBIN
Ipoliecc TeIIonepeHoca B ra3000pa3Hoil cpejie MpH Moxkape B MOMEIIEHUH.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHas [1-3].

Tema 4. MaremaTnueckass HnocraHoBka 3agxauu o aumHamuke O®PII B
HAYAJIBbHOM CTAJUM IOKapa.

CamocrostenbHass padora. Kiiaccudukanus MHTErpanbHbIX MOJENEH
noxapa. MHrerpanpHas MareMaTH4ecKass MOJENIb MOKapa g HCCIEAOBAHUS
JMHAMUKH ONACHBIX (DAKTOPOB MOXKapa U €€ uucieHHas peanuzanus. MHTerpanpHas
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MareMaTu4eckass MOJEJIb HayaJbHOW CTaguy IOKapa M pacyeT KPUTHUYECKOU
MPOJOJIKUTEIBHOCTH TIOXKapa.

Teopust moxapa u npouecc ropeHus. HauanpHblii 3Tam mnoxkapa B 3aKpbITOM
MOMEIIEHNH JI0 TIOJHOIO0 OXBaTa IUlaMeHeM. Pacuer BpeMeHM »3Bakyalud W3
TOPSIIIETO OMEIICHUS.

Pexomenayemas Jiureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 5. [IlpornosupoBanme O®DPII npu TymieHuHm moxapa ¢
HCMOJIb30BAHMEM HHTErPAJIbLHOI0 METOA.

CamocrosiTenbHass padora. Pacuer KpUTHYECKHMX 3HAYEHUM CpPEIHUX
napamMeTpoB  COCTOSIHMSI  cpelbl B momenieHuH. Pacder  koadduimenta
TEIUIONOTJIONIEHUSI TIPU OINPEEICHUH KPUTHUYECKON MPOJOJLKUTEIIBHOCTH IOXapa.
PexxuM MOoTHOCTBIO pa3BUBLIETOCS MOXKapa U TeMIIEpaTypbl, PU 3TOM JOCTUTAEMBbIE.
BriOpoc miameHu w3 TopAilero mnoMmenieHus. PacnpocTpaHeHue moxapa U3
nomeneHus. OCoOOCHHOCTH pa3BUTHS MOXKApa B KWIbIX 3JaHUAX, OOIIECTBEHHBIX
3IaHUSIX, TPOU3BOJCTBEHHBIX W CKJIQJCKUX MOMEHIEHUSIX, CEIbCKOXO035UCTBEHHBIX
oOBeKTax, Ha TpaHcnopre. MccnenoBanue TeMnepaTypHOro pekuMa B BEpXHE 30He
MOMEIIEHHUSI TIPU JIOKAJIbHOM Tioxkape. MccnenoBanue AMHAMUKHU IBMYKEHUS TPAHUIIBI
3a/IbIMJICHHOW 30HBI TIPHU JIOKAJIBHOM IOXkape. BiusHUE pacnoyioKeHHs] Toprouei
Harpy3kd Ha JUHAMUKY OMAacHBIX (PaKTOPOB MOXkKapa W Ta3000MEH TOMEIIECHHUS.
OntuMu3anys OTHE3alUThl CTPOUTENBHBIX KOHCTPYKLUMHA C YYETOM [apaMeTpOB
peaIbHOro MoXxapa.

Pexomenayemasi iureparypa:
OcHoBHas [1-2],
HononuurtensHas [1-3].

Tema 6. OcHOBHbIC NOJIOKEHUA 30HHOIO MOJCJTUPOBAHMSA IOKAPOB.
YucieHnas peanu3anus 30HHON MOJeJIH.

CamocrosTenbHass padora. OCOOEHHOCTH pacHpeneseHusi JIOKAJIbHbIX
NapamMeTpoOB COCTOSIHUSI Ta30BOM Cpejlbl BHYTPU MOMEUIEHUS B HAYaJIbHOM CTaauu
no’kapa M IIpH JIOKaJIbHBIX MOXKapax. Pa3genenne nmpocTpaHCcTBa BHYTPHU MOKapa Ha
30Hbl. OrmpeneneHne MNOTOKOB MacChl M JHEPrUM M3 KOHBEKTUBHOW KOJIOHKH B
MPUINIOTOJIOYHBIN CJION HA OCHOBE TEOPHH CBOOOIHON TypOyIEHTHONW KOHBEKTUBHOMU
ctpyu. duddepeHnumanbable ypaBHECHUS MaTepUaIbHOTO OalaHCca ra30BOM Cpebl U
ee KOMIIOHEHTOB, OajlaHCa ONTHUYECKOTrO0 KOJIMYECTBAa [JbIMa M DHEPIUU IS
MNPUIIOTOJIOYHOM 30HBI TPU OTCYTCTBHHM Ta3000ME€Ha € BHEHIHEH arMocgepoi.
JuddepeHunanbHble ypaBHEHHUS JABIKEHUS HIDKHEH TpaHUIBI MPUIIOTOIOYHON
30Hbl. HavanbHble ycnoBus. MaTemaTuueckasi OCTaHOBKA 3aJayMl MPU ra3000MeHe
MIPUTOJIOYHOTO CJIOSl C BHEUIHEH Cpelod M M3MEHSIOLIUMMCS CO BPEMEHEM 0Yarom
noxkapa. MaremaTuueckasi MOCTaHOBKAa 3aJadyd O JIMHAMUKE OMACHBIX (HaKTOpPOB
no)kapa B MPUIOTOJOYHON 30HE U €€ aHAIUTUYECKOE PELICHUE TMPU MOCTOSHHBIX
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3HAQYEHUAX Pa3MEpPOB M  TEIUIOBOM MOIIMHOCTH OdYara TOpeHusd. YCIOBUS
BO3HUKHOBEHHUSI B3PBIBOOINACHBIX CMECEH, XapaKTepUCTUKH OOBEMHOTO B3pHIBA,
MOIITHOCTh B3pbIBa (pacueTHbie mapameTpbl). CI0KHOCTh YHCICHHON pealn3aluu
MIOJIHOM 30HHOM MaTeMaTH4eCKOW MOJENH. AJTOPUTM YHUCIEHHOTO PELIECHUs 3a/1a4u
Ha [[DBM. Crpykrypa mporpamMmbel U €€ 3amyck. [[elCTBHS NpU BO3ZHUKHOBEHUU
OIIHUOOK.

Pexomenayemas iureparypa:

OcHoBHas [1-2],

HononnurensHag [1-3].

Tema 7. OcnoBbl auddepeHnuaJbHOro  (MOJIEBOr0)  MeToaa
nporuozuposanus OPII. YncjieHHas peajau3anus MoJeBOil MOJCJIN.

Jleknus. Cymnocts auddepeHmaibHoro MeToa, ero MHPOPMAaTUBHOCTh U
o0acTh MPAaKTHYECKOTO HCIOJIb30BaHUA. COBpPEMEHHOE COCTOSHHE BOIpOCa.
Uucnennas peanu3zanus quddepeHnnansHoi MaTeMaTHIECKON MOJIEITH.

ba3zoBas cucrema nuddepeHnanbHbIX ypaBHEHUNH B YaCTHBIX MPOU3BOTHBIX
JUISL OTMUCAHMS TYpOYJIEHTHOTO HECTAlMOHAPHOTO ABMKEHUS U MPOILECCOB TEIUIO- U
MacCOIIEpEHOCa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XUMHUYECKHUX
peakuuii W o0Opa3oBaHMs ABIMOBOTO  a3po3osis. TypOyneHTHass  BSI3KOCTb,
TEIJIONPOBOAHOCT, U U Py3us. AnreOpamdeckas Mojenb TypOyiaeHTHocTH. K-¢€
MOJieb TypOyIeHTHOCTH. [ paHnYHbIE YCIOBUS ISl TapaMeTpOB TypOyJIE€HTHOCTH Ha
orpaxJaeHusx.  MoxenupoBanue  mpoueccoB — ropeHus.  OgHoCTyneHuaTas
HeoOpaTuMas OpyTTO-peakiusi MeXy TOPIOUMM U OKUCIHUTeNeM. [[ByxcTymneHuaTas
peakuus U 00pa3oBaHHe caku. MaTemaTuueckass Mojieslb 00pa30BaHUs, KOATYJIALNH
U TepeHoca JAbIMOBOTo a’po3oiis. [lornomienue, pacceuBanue U ociaadiieHue CBETa B
aspo3one. PaamanMOHHBIN TEIUIONEPEHOC B HENPO3PAYHOUW cpene. YpaBHEHUE
NepeHoca TEMIOBOr0 M3JIY4YEeHMs, METOAbl PEIICHUs 3a/ladyd O MEPEHOCE TEIIOBOIO
U3ITy4YEeHUs] — TOTOKOBBIN, TU(DPY3nOHHBIN, TUCKPETHBIN U cTratucTuueckuii (MonTe-
Kapno). 'pannunble 1 HayaldbHBIE YCIOBUS HA OrPaXKJAIONIMX MOBEPXHOCTAX M Ha
MTOBEPXHOCTU TOPIOYEr0. YCIIOBHS B CEYEHUSAX IMPOEMOB M B NMPWIETAIOUIEH K HUM
BHeIHENH o6nactu npoctpaHcTBa. Kimaccudukanms auddepeHmanbHbix Moaenen
no>xkapa.

IIpakTuueckoe 3ansitue. 1. Co3maHWe TOMOJOTUHM OOBEKTa JJIsI OICHKH
MO’KAPHOT'0 PUCKA C MOMOIIBIO ITPHUKIAJHBIX IPOrPaMM Ha OCHOBE IOJIEBBIX MOJEIIEH
noxapa. 2. Co3jaHue U pacueT 3BaKyallMOHHOM COCTaBJISIONICH pacuera MoKapHOTro
pucka. 3. JuddepenunanbHas (mojeBas) MaremMaTH4yecKas MOJENb I[oXkapa B
3nanuu.4. Pacuer moxapHOro prcka ¢ MOMOILBIO MPUKIAIHBIX MPOrPaMM Ha OCHOBE
TOJIEBBIX MOJIEJIEH MOXKapa.

CamocrostenbHass padora. CymHoCTh MeToAa, €ro MH()OPMATUBHOCTH H
00J1aCTh MPAKTHUYECKOTO HCIOIb30BaHUA, 0a30ByH0 cucTeMy AuQdepeHInaIbHbIX
YpaBHEHUNW B  YaCTHBIX  MPOU3BOAHBIX I  ONHUCAHUS  TypOYJIEHTHOIO
HECTAIMOHAPHOTO JIBMXKEHHS U MPOIIECCOB TEIIO- U MAaCCOOOMEHA, anreOpanvecKyro
Mozenb TypOysneHTHocTH. bazoBasi cucrema muddepeHnnanbHbIX ypaBHEHUN B
YACTHBIX IMPOU3BOAHBIX ISl OMMCAHUS TypOYJIECHTHOTO HECTALIMOHAPHOTO JIBUYKEHUS
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U IIPOLIECCOB TEIUIO- U MAaCCOIEPEHOCAa B MHOIOKOMIIOHEHTHOM TI'a30BOM CMECH C
y4eTOM XMMHUYECKHUX peakuuid u oOpa3oBaHMs JbIMOBOrO aspososs. TypOyneHTHas
BS3KOCTh,  TEIUIONPOBOAHOCTh u  Auddy3ms.  AnreOpamdeckas  MOJEIb
TypOyneHntHocTu. K-¢ Mogens TypOyneHTHOCTH. ['paHudHbIE YyCIIOBUA UL
napaMeTpoB TYpOYJEHTHOCTH Ha OrpaxACHUAX. MOoOJAeIupoBaHUE IPOLECCOB
roperus. OpHocTyneHuyaTass HeoOpaTUMmasi OpYTTO-peakiusi MEXIy TOpIOYUM U
okucinuTeneM. JIByxcTyneHuaTas peakuuss U oOpa3oBaHME caku. Maremarundeckas
MoJiedb 00pa3oBaHUs, KOAryJsIMM M MepeHoca JbIMOBOro asposoiis. [lornomenue,
pacceuBaHMe M ocjabjeHHe CBeTa B a’po3oje. PaananuoHHBIA TEIUIONEPEHOC B
HENPO3payHON cpefe. YpaBHEHHME IIEpEHOCa TEIUIOBOIO M3JIyYEHMS, METOIBI
peleHus 3a7jaun O MEePEHOCE TEMJIOBOT0 U3MYUYEHHUS] — MOTOKOBBIN, AU(DPY3HOHHBIH,
OUCKpEeTHBIM U ctatucThuueckuii (MonTe-Kapio). ['pannuHble 1 HaYaJlbHBIE YCIOBUS
Ha OIPAXKJAIONIMX NOBEPXHOCTIX U HA MIOBEPXHOCTU FOPIOYETO. Y CIIOBUS B CEUYECHHUSIX
NpOeMOB M B TMpujieraronieili K HUM BHEIIHEW o00JacTH MpOCTPaHCTBA.
Knaccuduxanus nuddepeHunanbHbIx Moenen noxapa.

Pexomenayemas iureparypa:

OcnoBHas [1-2],

JononaurensHas [1-3].

5. MeToanueckune PEKOMECHIAIUMA 110 OPraHU3aAllMH U3YICHUA TUCIHHUILJIMHBI

[Ipu peanmzanuu MpOrpaMMbl JUCHMILTUHBI HCIONB3YIOTCS JEKIMOHHBIE U
MPAaKTHYECKUE 3aHATHUS

OO0mMMU LENsIMU 3aHSITUH SBIISIOTCS:

— 00o001IeHre, cHUcTeMaTh3alus, YIUIyOJIeHHe, 3aKpeIUIeHUE TeOpPEeTHUYECKHUX
3HAaHUU TI0 KOHKPETHBIM TEMaM JUCIUTUTHHEI;

- dbopMUpOBaHHE YMEHHUW TPUMEHATH TOJyYEHHBbIC 3HAHWS Ha TPAKTUKE,
peanu3anys eJMHCTBA UHTEUIEKTYaIbHON U IPAKTUYECKON JESATEbHOCTH;

- BbIpa0OTKA MPH PEIIEHNU MOCTaBICHHBIX 3a/1a4 NMPO(ECCUOHAIBHO 3HAYUMBIX
KayeCcTB:  CaMOCTOSITEJIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
VUHUIMATHUBBI.

LensiMu IeKUUU SBISIOTCS:

- JAaThb  CHCTEMAaTHM3UPOBAHHBIE HAy4YHbIE 3HAHUS MO JAUCLUHUIUIMHE,
aKIEHTUPOBAB BHUMaHUE Ha HanboJiee CIOKHBIX BOMPOCax;

- CTUMYJIHPOBATh aKTHUBHYIO MO3HABATENbHYIO IEATEIHHOCTh 00YUYaIOIINXCS,
croco0CTBOBaTh (POPMUPOBAHUIO UX TBOPUECKOIO MBILUICHHUS.

B xome mnpakTuueckux 3aHATUH oOOecneuumBaeTcs MPOLECC AKTUBHOIO
B3aMMOJENCTBHS O0yUaroUMXcs ¢ MpenojaBaTesieM; NpuoOpeTaroTcsl MPaKTUYECKUe
HaBbIKM M yMeHMs. Llenb mpakTHUeCKMX M CEMUHApCKUX 3aHATUH: YIUIyOUTb U
3aKpeNuTh 3HaHUS, MOJy4YeHHbIE Ha JIEKIHH, (OpMHpOBaHHE HABBIKOB PabOTHI C
uHbopMalMeil W HUCHOJB30BAaHUS 3HAHWWM IS PELICHUS MPaKTHUYECKUX 3a]1ad;
BBITIOJTHEHUE TECTOBBIX 3a/IaHUH TIO0 MTPOBEPKE MOTYyUEHHBIX 3HAHUN U YMEHUIA.

CamocrosiTenbHass pabora oOydaromIMXCS HampaBjieHa Ha YriayOleHue u

17



3aKpeIUIeHUE 3HAHMM, MOJYUYEHHBIX Ha JIEKUMAX M JPYTUX 3aHIATHUAX, BBIPAOOTKY
HABBIKOB CaMOCTOSATEIFHOTO AKTUBHOTO MPUOOPETEHUS HOBBIX, JTOMOJHUTEIHHBIX
3HAHWUM, HOATOTOBKY K IPEACTOSIINAM 3aAHATHSIM.

6. OHeHO‘IHLIe mMaTepuajabl IO JUCHUAIIIMHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECTIEUNBACT OIICHUBAHHUE X0/1a OCBOCHHSI
AVCIUILINHBI, TIPOBOJUTCS B COOTBETCTBHH C COJIEP)KaHWEM AMCIUILUIMHBI IO BUIAM
3aHATHI B (hopMe OIpoca/IOKIaA0B/pelieHus 3a/1a4/ TECTUPOBAHMSL.

[IpomexyTouHasi aTrecTanus oOecHeunBaeT OIEHUBAHUE MPOMEKYTOUHBIX U
OKOHYATENIbHBIX PE3yJNbTaTOB OOydYeHHUsS 10 AWUCHUILIMHE, NPOBOIUTCI B (opme
HK3aMEHA.

6.1. [IpumepHbIe OLIEHOYHBIE MAaTEPUAJIbI:

6.1.1. Texyuiero KOHTpoOJIst

Tunosble Bonpockl 1JIs ONpoca:

Kaxkossl nenu nmporunosuposanus ODII?

Hanite onpenenenune noxapy u O®PII;

OxapakTepusyiite noxapHbii (PakTop - MIaMs U UCKPHI;

OxapakTtepusyiiTe moXapHbI  (akTOp - TOBBIINICHHAs TeMIlepaTypa

OKPY KaroIEen CPebl;

OxapakTepusyite MokapHblii (PaKTOp - TOKCUYHOCTh HPOAYKTOB TOPEHMS U

TEPMUYECKOTO PA3IOKEHUS;

OxapakTepusyiTe noxxapHbiit GakTop — JIbIM;

[Tepeuucnute npenensHo nonyctumbie ODII;

Ha kakue kiaccel JeisTcss MaTeEMaTHYECKUE MOEIIN MT0XKapa;

9. Ilepeuncnure OCHOBHBIE OMacHbIE (PAKTOPHI MOKAPA;

10.B xakux HOPMAaTHUBHBIX JOKYMEHTaX pernameHTupyrorcs ODII;

11.Kakne MaremaTH4eCKUE METOABI MO3BOJISIIOT OLeHUTh ODII.

12.Kakue uznueckue sSBICHUS BIUSIOT HA pacCIpoCTpaHEHUE Toxkapa?

13.1lepeuncnure GHakToOphl, BIMUSIIOUIME HA CKOPOCTh PACIPOCTPAHEHUS TUIAMEHU
10 TOPIOYMM MaTepuasam;

14.Oxapakrepu3syiite no>xapHslii (pakTop - I1aMs U UCKPHI;

15.0xapakrepusyiite  mokapHbelid  (akTop - TOBBIIIEHHAas TeMIEparypa
OKpYKaroUeil cpesl;

16.0OxapakrepusyiTe moxapHblii GakTOp - TOKCUYHOCTh MPOJYKTOB TOPEHHS U
TEPMHYECKOTO Pa3I0KEHHUS;

17.0OxapakTepu3yiTe OKapHbIA (PaKTOp — ABIM.

18.B ueM 3aKirO4aeTCs OCHOBHAs CJIOKHOCTb MCCIENOBAaHUs II0Kapa Kak
(bU3HYECKOTO SIBICHUS?

19.1TosicHuTE CYyIIHOCTH METO/A AHAJIN3A CJIOKHBIX MPOLIECCOB;

20. Kakwue cpoiictBa roprouedt Harpy3ku (I'H) u kakum oOGpa3zom BIUSIOT Ha
JMHAMUKY TI0Kapa U €ro OMacHbIX (aKTOpPOB?

N

PO =R
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21.Tlouemy HEBO3MOXHO TMOAPOOHO W3yuuTh BiusHHE cBoiicTB ['H Ha
IpOTEKaHUe MoXkKapa TOJbKO HAa OCHOBAaHUM (PU3MUECKUX IKCIIEPUMEHTOB?

22.0OxapakTepusyiTe MoKapHbIi (GaKkTop — IIaMs.

23.Ha kakue 3Taribl JeJIMTCS M0Kapa B 3aKPhITOM OMEIIEHUU?

Tunosbie TeMblI /151 10KJIA0B:

1. ®usnueckue BenuuuHbl, xapakrepusyromue O®DII B KkonmMYeCTBEHHOM
otHomeHud. [IpenenvHo nonycrumele 3HaueHust ODII.

2. Henu wm 3amaum ompenaeneHus (pacuéra) pa3iMUYHBIX BHJIOB MOKapHBIX
PHUCKOB JUIsl pa3INYHBIX 00bEKTOB. VX KpUTHYECKHE HOPMATUBHBIE 3HAUCHHS.

3. Onpezenenue (XapakTepUCTUKA) PA3IMYHBIX BUIOB TTOKAPHBIX PUCKOB.

4. YactoTa BO3HMKHOBEHHS MOXapa B 3JaHUM U KakuM o00pa3oM OHa
OIpEEIISIETCS.

5. BepositHocTh 3¢ (EeKTUBHOTO cpabaThiBaHWS aBTOMATHYECKUX YCTaHOBOK
MOKAPOTYIIEHUS B 31aHHH.

6. BeposTHOCTb NpPUCYTCTBUS JHIOJEH B 3JaHUM M KakuM o00pa3oM OHa
ONpENEIACTCS.

7. BepodTHOCTh 53Bakyalluu JIIOJEd NpU TOXKape U KakuM o00pa3oM OHa
ONpENEIAETCS.

8. BepositHOCTh 3 (DekTUBHON pabOThl CUCTEMbI MPOTUBONOKAPHOU 3alUTHI,
HaIpaBJIeHHONW Ha oOecrieueHre 0e30MmacHoi ABaKyaluu Jtoje npu noxape. Kakum
00pa3oM OHa paCCUUTHIBACTCS M KAKHE COCTABIISIONINE BXOIST B PacUET.

9. XapakrtepucTMka M CyThb pAa3JIMYHBIX MAaTE€MaTHYECKHX MOJEINEH,
MIPUMEHSIEMBIX NpU pacuére (mporuozupoanuun) ODII.

10. OcHOBHBIE TOHATHS, HpUMEHsAeMble Tpu mporHozupoBaHun ODIl u
OIPEJEIICHUH MOXKAPHBIX PUCKOB U UX ONPEJIEICHUE.

11. Bpems OnokupoBku mnyted sBakyaunu O®PII — ocHOBHO# Bompoc,
paccMaTpUBaeMBbIi B PEIMETE IS TPAXKAAHCKUAX 3TAHUM.

12. OcobGeHHOCTH ONpeNeNeHHs] MOKAPHBIX PUCKOB ISl MPOU3BOJCTBEHHBIX
O0OBEKTOB.

13.HacroTa peanuzaluy MOKapOOMACHBIX CUTyallUd M KakuM oOpa3oM OHa
ONpeneIsAeTCs .

14. Tloctpoenue mone omacHbIX (AKTOPOB TOXKapa JUIsl Pa3IMYHbIX
CLEHApUEB €0 Pa3BUTUS MPU BO3AeCTBUM pa3nuuHbix ODII.

15. Bo3MOXHOCTh BO3HUKHOBEHUSI aBapUITHBIX CUTYalIMil U UX TIEPEUCHb.

16. TlocTpoeHune JOTUYECKOTO JepeBa COOBITUI (JIOTHYECKOM CXEMBI)
CLIEHApHEB BO3ZHUKHOBEHUS U Pa3BUTUS MT0KAPOOIACHON CUTYAIUH.

17. Ouenka mnocnenctBuii BozaeiictBust O®DII Ha mogedt uisi pa3IUyHBIX
CLIEHApHEB PAa3BUTHUSA MTOXKapa.

18. AHanmM3 Hamuyusi CHUCTEM OOeCTedYeHUs1 TMOXKapHOU Oe30MacHOCTH
MPOU3BOICTBEHHBIX OOBEKTOB U KAaKUM 00pa30M OH OCYLIECTBIISIETCS.

19 Omnpenenenune pacy€THOTO CIIEHApPHUs Ha MPOU3BOJICTBEHHOM OOBEKTE U
KOJIMYECTBA FOPIOYMX BEILECTB, BHIIEAIINX B OKPYKAIOLIEE IPOCTPAHCTBO.
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20. TIlepeyeHb BOMPOCOB, BXOMAIIUX B MeTOAUKY oueHkn OO®PII Ha
IIPOM3BOJICTBEHHBIX 00BEKTAX MPU ONPEACICHUH TTOKAPHOTO PHUCKA.

Tunosslie 3axa4u:

1. IIpoBecTu pacyer IMHAMHKHM OMACHBIX (PaKTOPOB IOKapa MO KOHKPETHOMY
BAPUAHTy MCXOJHBIX JaHHbIX. llocTpouTh rpaduku H3MEHEHHS BO BpPEMEHU
COCTaBJISIOUIMX MAaTepUAJIBHOTO M DHEPreTMYecKoro OajaHca Io)Kapa, a TaKxkKe
rpayKy U3MEHEHHUs] MacChl U BHYTPEHHEHN YHEPTUU ra3a B TOMEIICHHH.

I[aHHBIC IJIA pacucTa

[Tapametp Howmep BapuanTa pacueta

1 2 3 4 5 0 7 8 9 10 11 12

ITomemenne, M

JUTAHA 5 10 | 36 5 10 | 36 5 10 | 36 5 10 36
HIMPHHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. 2.6 4 8 2,6 4 8 2,6 4 8
[Ipoem 1, m:

Hwuxuuit cpes 0 7151 BCeX BapuUaHTOB pacyeTa

BepxHuii cpes 0,05 nng Bcex BapHaHTOB pacyera

IIMpUHA (0,8 11 Bcex BapHAHTOB pacuera

[Ipoem 2, m:

Hwxuuii cpes 0808|0408 081|041/ 08| 081041087108 0,4

Bepxnnit cpes 2312360232360 |23]23]60 23|23 60

[Iupuna 12 124 |36 12]24 |36 (12|24 ]| 36| 12|24 3,6
BCKPBITHE 100 | 100 | 100 | 100 [ 100 | 100 | 100 [ 100 | 100 | 100 | 100 100
I'oprouas Harpyska: JAPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JJIMHA, M 5 10 10 0,5 1 4 5 10 10 0,5 1 4
LIUPHUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
macca, KT 1000 | 3000 | 3000 | 20 80 | 1300 | 500 | 1500 | 1500 | 20 80 1300

2. IlpoBecTy ¢ MOMOIIBIO MHTETPATILHOM MOJIETH MOJEIMPOBAHUE TOXKapa B
MOMEIIEHUSX C OAHUM MPOEMOM, JABYMSI IPOEMAMHU U C NMEPEMEHHON MPOEMHOCTHIO.
[TocTpouTs rpadyiku U3MEHEHHS BO BpPEMEHH IMapaMeTPOB Tra3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBath pacu€THyIO MOJElIb IMOXapa B
KBapTupe (MIaHbl KBAPTUP MNPWIATAlOTCA K 3aJaHUI0 HA MPAKTHUUYECKOE 3aHSTHUE).
PacuétHass Mojelnb COCTOMT U3 KBAapTUPBI (B COOTBETCTBUM C BapHaHTOM),
KOPUJOPOM JIMHOM 15 u mupuHoi 3 MeTpa u BecTUOOJISI pa3MepoM 5 Ha 5 METPOB
(B KOTOpPOM HAXOJMTCS OKHO U JABEPh — CBsI3b ¢ atMocdepoil). ['panuiisl pacy€THOTO
JOMEHAa OJHO3HAYHO OIpPEAENSIIOTCA pacu€THOil ceTkoil (ceTkammu). IloxkapHas
Harpy3ka — TpSMOYTIOJbHUK (MCIOJb30BaTh TOJBKO peakuuu O0e3 XJopa).
CdopmupoBaTh TpH TPyHIbl «JATYMKOB» U «IUIOCKOCTWY». [lepBas rpynna gaTuMKoB
— Yy BBIXOJIa U3 KBapTUphl. Bropas — nmocepeaunne xopumaopa. TpeThsi — y BbIXOJa U3
BECTUOIOIA.

4. B mporpamme Fenix2+ 1o pacueTHON MOJENU MOXKapa B KBAPTUPE MPOBECTH
MOJICIMPOBAHUE JUHAMUKU OMACHBIX (haKTOPOB TOKapa.
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5. Co3pgaHue  cLIEHapueB  3BaKyalMd B IIOMEUICHUAX  Pa3jIu4HON
(GYHKIIMOHAJIBHON OMACHOCTH U MOCJIEAYIOIIEr0 pacueTa BpEMEHU IBaKyalluu JIt01eH.
Co3zziaTh JOKalMU-BBIX0/1A COTJIACHO MHCTPYKLHH IO HCIOJIb30BAHHUIO MPOrPAMMBI.
IIpoBecTr paccTaHOBKY JIFOAEH IO CLIEHE U 33JJaHHE CLIEHAPUEB ITOBEICHUS COTJIACHO
MHCTPYKIMM II0 HCIIOJIB30BAHUIO NPOrPAMMBI M B COOTBETCTBUH C HCXOIHBIMH
naHHbIMU. [IpoBecTr pacdyeTr BpeMeHH 3BaKyaluu Jirojieid. CBegeHus: 0 HE00X0IMMOM
pacyeTe KapThl IyTE€Hd 5SBaKyallud M TOPSAKY 3aIllyCKa pacyeTa OTpaXXEHbl B
MHCTPYKIMH MO MCIOJIb30BaHUIO MporpaMmel. [lodydeHHbIE pe3yabTaTbl 3aHECTH B
TaOJIMIy ¥ TIOCTPOUTH I'PpaUKU MPOLEHTHOTO COOTHOIIEHUS BBIIIEAIIUX JIOJAEH KO
BPEMEHU.

Tunosble 3a1aHUA 1)1l TECTUPOBAHUS:
1. CormacHo TEXHHYECKOMY perjaMeHTy O TpeOOBaHUAX IMOKapHOU
0€30macHOCTH, OAaCHBIMH (PAKTOpAMH TTOXKApPA SBISTFOTCS

1. TenioBOI MOTOK

2. IOBBINICHHAs KOHIIGHTPALMS TOKCUYHBIX MPOAYKTOB TOpPEHUA U

TEPMHUUYECKOTO Pa3I0KEHUS
3. maHuKa NPHU dBaKyalluH
2. K conyTCTBYIOMMM NPOSIBICHUSM OMACHBIX (DAKTOPOB MOKapa, OTHOCSTCS:
1. ITmams 1 uckpsl
2. OCKOJIKM, YacTW pa3pyLIMBIIMXCS almnaparoB, arperaroB, yCTaHOBOK,
KOHCTPYKUIHI
3. Ilonm>keHHasg KOHIEHTpaUUs KUCI0poaa
4. IToHmx’eHHast KOHUEHTPALUU KUCIOpoaa
3. IToxkap, peryaupyemsliil roproueil Harpy3Kou 310

l. korga Kuciopojia B NMOMENIEHUHM OYE€Hb MaJl0 U CKOPOCTh BBITOpaHUS
ONPENENAETCS] CKOPOCTBIO IIPUTOKA BO3lyXa U3BHE,

2. KOTrZla KHUCJIOpOoJa B IIOMELIEHHHM OCTaTOYHO M CKOPOCTH BBITOPAHUS
OIPEEIISIETCS] CKOPOCThIO ra3u(puKaluy TOIUINBA,

3. KOrga KUCJIOpoAa B NOMENIEHWU JOCTATOYHO M CKOPOCTh BBITOPAHMS
ONPENEIAETCS] CKOPOCTBIO MPUTOKA BO3LyXa U3BHE,

4. xormga KuCIOpoAa B MOMELICHHM OYEHb MajlO M CKOPOCTh BBITOPAHUS
OTIPEJIEIISIETCS] CKOPOCTHIO ra3u(puKaluy TOTUINBA,

4. Tlocne Toro, Kak JOKaJIM30BAHHOE BOCIUIAMEHEHUE IMEPENUIO B YCTOMYUBOE
TOpEHHE, NaJbHEUIIINI NPOLECC MOKET IMOWTH 110 OAHOMY U3 TPEX HANPABICHUM:

1. 3aropeBmuiics nMpeaMeT CrOPUT MOJHOCTBIO, U MOXKAp MPEKPATUTCS, HE
pacrnpoCTpPaHUBIINCH HA JAPYrHE€ HU3AENHUS U3 TOPIOYEro maTepuana, 3TO UMEET
MECTO, B YAaCTHOCTH, MPU YCJIOBUHU, €CJIH IEPBBIM 3aropeBIIUICS MPEAMET
HaXOJUTCS B U30JIUPOBAHHOM MOJIOKEHUHU

2. 1lpy HEmOCTaTOYHOW BEHTWISIUUHU I[IOXKAP MOXKET aBTOMATHYECKHU
PEKPaTUTBCS, WM TOpeHHe OyleT MPOUCXOJUTh C TAKOW Majoll CKOPOCTHIO,
KOTOpasi JUKTYETCs TOCTYITHOCTBIO KACIIOPO1a
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3.1Ipu nOCTAaTOYHOM KOJIMYECTBE TOPIOYEro Marepuajia U MPHUTOKa
CBEXEro BO3[yXa II0KAp MOXET BBIPACTH JO pPa3MEpPOB MOJHOIO OXBaTa
IJIAMEHEM BCEW KOMHATBI, KOTla TOPSIT BCE BO3TOPaeMbI€ TOBEPXHOCTH
5. CroxacTHYeCKHE METOJIbI MOJEIUPOBAHHUS - 3TO METOBI C UCIIOJIB30BAHUEM
1. uHTErpaNbHBIX YPaBHEHUN,
2. mudPepeHInATbHBIX YPaBHEHUH,
3. TEOpUU BEPOSATHOCTH,
4. TeopuH SKCIIEPUMEHTA,
6. Kakas Mopenb wucnosib3yeTrcss A MOMEIICHHH, B KOTOPBIX OJUH U3
reOMETPUYECKUX Pa3MEPOB ropaszao 0oJiblIe (MEHBIIIE) OCTAIBHBIX
1. UuTerpanbHas
2. 3oHHas
3. Iloneas
7. TerioBoM MOTOK, OTHECEHHBIA K €IWHHUIE U30TEPMUYECKON MOBEPXHOCTH,
Ha3bIBAETCS
1. IIOTHOCTHIO TEIUIOBOTO MOTOKA
2. yIeTbHBIM TEIJIOBBIM ITOTOKOM
3. TEIUIOBOW HArpy3Kou
8. Jlns HacTymjeHuss MOJHOrO OXBaTa IUIAMEHEM IOMEIIeHHs Tpedyercs
TEIJIOBOM MOTOK MHTEHCUBHOCTBIO IPUMEPHO
1. 10 kB1/M2 B 00BbeMe TOMEIIEHUS
2. 20 xB1/M2 Ha ypoBHe 1oa
3. 40 xB1/M2 Ha ypoBHe noJa
4. 30 kBt/M2 B 00bEME TOMELIEHUS
9. Ins pacuera OPII cToXaCTUYECKUMU METOJJAMH MPUMEHSIOT:
1. ypaBuenue Kianelipona,
2. ypaBaenue Crtokca,
3. ypaBHeHue bepHyum,
4. xoHeuHble 1enn Mapkosa,
5. ypaBHeHue ®ypre-Kupxropa
10. [ToneBbie MoaenM 6a3UPYIOTCS HA UCIIOJIH30BAHUHT
. CTOXaCTUYECKUX METOJIOB,
. i depeHInaNbHBIX YPAaBHEHUM B YaCTHBIX MPOU3BO/IHBIX,
. JUTsl TPpUOIU3UTEIBHBIX PACUETOB MOXKApa,
. B IOJIEBBIX YCJIOBUSIX,
. AHTETPAJIbHBIX YPABHEHUHN B YACTHBIX IIPOU3BOIHBIX

N B~ WK —

6.1.2. IIpome:xyTOYHOI aTTECTAIUU

IIpuMepHbIii epeYyeHb BONPOCOB, BLIHOCUMbIX HA IK3aMEH

1. Omacueie  ¢aktopsl mnoxapa (O®II). dusuueckue  BEJIUYUHBI,
xapakrepusytomuecss O®DIl B KOIMYECTBEHHOM OTHOIIEHWH M UX MPEIAEIbHO
JOMTyCTUMbIEC 3HAYCHUS.
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2. IlonsTHe M BUABI MOXKAPHBIX PUCKOB, UX MPUMEHEHHE U KOJIMYECTBEHHOE
HOPMHPOBAaHUE.

3. OcHOBHBIE pacy€THbIE BEJIMYMHBI JJIs ONpPENEICHUS WHIUBUIYAIBHOIO
II0’KapHOT'0 PUCKA IPaXkAaHCKUX 3AaHuM. VX XapakTepuCTHKHU.

4. Kakum oOpa3oMm omnpenensieTcs BEpOATHOCTh 3BaKyallMd W3 3JIaHUsl TPU
pacuére WHIMBUIYAIBHOIO IMOKAPHOIO pHcKa. B uém 3akiroyaeTcst onpeziesieHHue
BpeMeHU OJIOKMPOBKH myTel sBakyaunn ODII.

5. B kakux ciydasx OCYILECTBISETCS OIPEACICHUE IT0KAPHBIX PUCKOB IS
MIPOU3BOICTBEHHBIX OOBEKTOB U KAKUX BUJIOB MOKAPHBIX PUCKOB.

6. OO6mue TpeOboBaHMs K pacyéTaM MOXKAPHOTO PUCKA Ha MPOU3BOJCTBEHHBIX
00BEKTaxX U UX OCOOCHHOCTH.

7. Bo3MoxHocTh mnosiBiieHHs Kakux O®II yuyuThiBaeTcss mpu MNOCTPOEHUU
1oJiel OnacHbIX (aKTOPOB MOXkKapa Ul pa3IMuHbIX CLIEHAPUEB PA3BUTHS MOXKapa.

8. IlepeueHp mpoLECCOB, MMEKOLIMX BO3MOXHOCTh BO3HUKHYTh IIpHU
peaNM3aluy  IO0KAPOOIACHBIX CHUTyalMd W T0KapOB WIH SBJIAIOIIMECST MX
NOCJIEACTBUSAMH, TPHU OINPEACIICHUHA IOXAPHBIX PHUCKOB IMPOU3BOACTBEHHBIX
OOBEKTOB.

9. B 4yém HeoOX0IMMOCTb MOCTPOEHUS JIOTMYECKOrO JepeBa COOBITUN Jis
CIEHapHsT BO3HUKHOBEHMSI M Pa3BUTHs IOXApOONACHOW cUTyanuu (moxapa).
ITpuHIUII TOCTPOEHUS.

10. Kakum o00pa3oM OCYLIECTBISIETCS pacueT 3HAYEHUW WHIAMBUIYAJTbHBIX
MOKAPHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPHUH MPOU3BOJCTBEHHOTO 0OBEKTA.

11. Kakum 00pa3oM OCYIIECTBISAECTCS pacyeT 3HAYEHUW COIMAIBHOIO
MOKapHOI'0 PUCKA IS 3[aHUN TPaKJAHCKOTO Ha3HAYEHUS, HAXOISAIIMUXCS BOJIM3U
00BeKTa.

12. Kakum oOpa3oMm ompenensiercss pacu€THbIA CIIEHApUil U KOJUYECTBA
rOPIOYMX  BEIIECTB, NOCTYNAKIIUX B  OKPYXKAIOIIEe MPOCTPAHCTBO  IpHU
BO3HMKHOBEHUH N0KAPOOINACHON CUTYALIMH HA POU3BOJACTBEHHOM OOBEKTE.

13. Meronel Marematudyeckoro MozaenupoBanus auHamukun OO®II,  wux
O0COOEHHOCTH M 00JIaCTU MPAKTUYECKOTO UCTIOIb30BaAHUA.

14. Kakum oOpa3zom ompefensieTcss BEpOsSTHOCTh 3BaKyalluu M3 3[aHUs IpU
pacuyé€re MHIAWBUIYAIBHOIO ITOXKAPHOTO pUCKA. B 4éM 3akiroyaercs onpeneiacHue
BpeMeHU OJIOKHPOBKH myTel sBakyanuu ODII.

15. uTerpanpHblii METO/ OIMCAHUS COCTOSIHUSA Ta30BOM Cpelbl MPH MOXKape B
nomenieHnn. CpenHeoObeMHasi IJIOTHOCTh Ta30BOM Cpelbl U CPEeIHEOObEMHBIC
NaplHyaIbHbIC IVIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenqneoObeMHass BHYTPEHHsISI DHEPTUS M CPEAHEOOBEMHOE JaBJICHHE
ra3oBOM Cpe/lbl B IOMENICHNH.

17. CpennemaccoBasi ¥ CpeTHEOObEMHAsT TEMIIEPATYPBI CPEBI B IIOMEIICHUH.

18. MeTonuka onpeeeHnsi CpeTHe0ObEMHOTO TaBJICHUs, CPETHEMACCOBOU U
CpeIHEOObEMHON TEMIIEpaTyp Ha OCHOBE HHCTPYMEHTAIbHBIX U3MEPEHU.

19. UnTerpanbHO€ ypaBHEHUE COCTOSIHUS Ta30BOM CpPE/Ibl B IOMELICHHH.

20. ApiMo0Opa3oBaHre MW MapamMeTpbl JbiMa, OOPa30BAaHHOTO TBEPIBIMU
yacturiamu. Koarymisius u ceiMMeHTalMs YaCcTHUIl JbIMa.
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21. OnTryeckoe KOJTUYECTBO JIbIMA U CpeHEO0OhEMHAs ONITUYECKAs TUIOTHOCTh
abiMa. CBS3b MEXKIY ONTHYECKOM IUIOTHOCTBIO JIbIMa M JAIBHOCTHIO BUAMMOCTH.
DKCHEpUMEHTAIBHBIE METO/IbI U3MEPEHUSI ONTUYECKON MIIOTHOCTH JIbIMA.

22. lHTerpanbHbplii METOJ TEPMOAMHAMHUYECKOro aHanu3a noxapa. Cpena B
MOMEIICHUH KaK OTKPBITAasi TEpPMOAMHAMUYECKAsL CUCTEMA.

23. BbIBOJ ypaBHEHHI MaTepuaIbHOro OanaHca cpesibl U €€ KOMIIOHEHTOB.

24. BbIBOJ ypaBHEHUI OaiaHca ONTUYECKOIO KOJIMYECTBA JIbIMA U SHEPIHH.
HavanbHble yclioBUS U yCIOBUS OJJHO3HAYHOCTH.

25. Knaccudukanus HHTETpaJIbHBIX MaTeMaTHYEeCKUX MOJIeJel Tmokapa.
MaremaTnueckasi HOCTAaHOBKA 3aAauu 0 mporao3upoBanuu O®PII Ha ocHOBE MOIHOM
CUCTEMBI U] PepeHIINATIbHBIX YPABHEHUI MUHTETPATIbHON MOJENU Mokapa. MeTobl
YUCJICHHOI'O PEIICHUS 3TOM 3a/1auu.

26. IlpuBenenue  ypaBHEHUW, onuchiBamMX  auHamMuky O®II, «k
oe3pasmepHomy Buay. [lomoOue u kpuTepru 1Mo 00us m0KapOB.

27. llpuuunsl, 00ycCIaBIMBAIOIINE ABIKEHUE ra3a U ra3000MeH MOMEIICHHUS C
BHEIIHEW CpEeoM 4Yepe3 MpOoeMbl Mpu Ioxape. Pacnpenenenue ruapocTaTUYECKUX
JaBJIEHUI M0 BEPTUKAJIM BHYTPHU U CHAPYKH ITOMEIICHUS.

28. Ilnockocth paBHbiX naBienuit (ITPJ1). 3aBucumocts pacnosnoxenus [1P]]
OT CpeaHEeOOBEMHBIX 3HAYEHUN [aBJIEHUS M IUIOTHOCTH Ta30BOM Cpelbl B
MOMEIICHHH.

29. Bo3MOKHBIE PEKUMBI Ta3000MeHa TTOMEIIEHHUS Yepe3 MPOEM.

30. ®opmynbl sl pacyera CKOPOCTHM JABWIKEHHS YXONSIIMX Ta30B U
MOCTYNAIOIIETO BO3/lyXa B Pa3HbIX TOUKaX MPOEMA.

31. 3aBUCUMOCTH MAacCOBBIX PAacXOJI0B YXOJIAIIUX Ta30B M MOCTYMAKOUIETO
BO3JlyXa JUIsl BEPTUKAJIBHOIO IMPSMOYTOJIBHOIO IIPOEMa IPU PA3JIMYHBIX PEKUMAX
ra3oo0MeHa OT T€OMETPUUYECKUX XAPAaKTEPUCTUK 3TOTO MPOEMa U CPeTHEOObEMHBIX
[apamMeTPOB COCTOSIHUS T'a30BOM Cpezibl B IOMEUIEHUH (IULIOTHOCTH U JaBJIECHUS).

32.T'a3000MeH dYepe3 Kpyrible BepTHKaJbHBIE MpoeMbl. ['a3000MeH uepe3
TOPU30HTAJIbHBIE TPOEMBI.

33. ®opmyJbl A1 pacyeTa MAacCOBBIX PACXOJOB ra3a 4yepe3 MPSMOYTOJbHbBIN
MIPOEM C YYETOM BIIUSHUS BETpA.

34. BnusiHue HEOJHOPOJHOCTH TEMIIEPAaTypHOTO MOJs B IOMEUICHUU Ha
pacnpeniesieHue T'MapOCTaTUYECKUX JIaBJICHUH BHYTPU MOMEILEHUS U HAa Tra3000MeH
4yepe3 MPOEMBI.

35. PaguanimoHHO-KOHBEKTUBHBIN TMPOIIECC TEIJIONEpeHoca B Tra3000pa3HOn
Cpelie IIpH MOXKape B IOMEILECHUH.

36. TeruooTnaya rOpU30HTAIBHBIX CTEPKHEBBIX KOHCTPYKLIHH, OMBIBAEMBIX
IUIAMEHEM.

37. TenoBoe B3aUMOAECHCTBUE MEPEKPBHITHI C BOCXOISAIIMM TOTOKOM Ia30B OT
oyara rOpeHHs.

38. TermmooTnadya BEPTUKAIBHBIX MIOBEPXHOCTEN OTPAXKIACHUN ITOMEILIECHHUS IIPU
Pa3IUYHBIX CTAAMUSIX MOXKapa.
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39. Ilpoueccbl HarpeBaHHsl CTPOMTENBHBIX KOHCTPYKLUMHA IIpU IOXape H
MaTeMaTU4ecKoe oOmnucaHue dTux npoueccoB. ConpsskeHHas MaTeMaTH4ecKas
IIOCTAHOBKA 33J1a4M O HarpeBaHUU CTPOUTEIBHBIX KOHCTPYKIUI MPH MOXKape.

40. Omnupuueckue (GOpMysbl AN pacyeTa CpPeAHUX  KOIPPHUIMEHTOB
TEIJIOOTAA4YX Ha BEPTUKAJIBHBIX U TOPU30HTAJIBHBIX MOBEPXHOCTSAX OTPAKICHUN.

41. DOmnupuueckre GopMyIibl Uil pacyeTa UHTErpalbHOrO TEIJIOBOTO MOTOKA
B OTPAXJICHUSIX.

42. JIy4uCThIil TEIIIOBOM MOTOK YEPE3 MPOEMBI.

43. I'oproune BemiecTBa M WX XapakTepUCTHUKU. OCOOEHHOCTH TOpPEHHUs
TBEPIBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB.

44. CkOpOCTb BBITOPAHUS TOPOUNX MaTepualioB. CKOPOCTh TEIJIOBBIACICHUS B
riameHHoi 30ue. KoadduimenT nomHoTs TOpeHusl.

45.T'oproyasi Harpy3ka B TIOMCIICHMHM M €€ XapakTepucTuku. JInHeitHas
CKOPOCTh PACHPOCTPAHEHMSI IJIAMEHU MO MOBEPXHOCTH roprodei Harpysku. Pacuer
IUIOLIAIM MOKapa NpY pa3IuvHbIX BUAAX [MOKAPHON HArpy3KH.

46. Y nenpHast MaccoBasi CKOPOCTb BBITOPAHUS TBEPABIX U JKUAKUX TOPHOYMUX
MaTtepuayioB. TennoBas MOIHOCTh OYara rnoxapa B HOMEIIEHUU.

47. BnusaHue razooOMeHa Ha MpOLIECC FOPEHUs MaTepuajoB B MOMELIEHUU.
PexxuMbl mokapoB B NMOMEUIEHUU B 3aBHCHUMOCTH OT KOJMYECTBA MOCTYHAIOLIErO
yepe3 MpoeM BO3/yxXa. 3aBUCHUMOCTb MOIIHOCTH TEIUIOBBIACIICHUS MPU IMOXKape OT
KOHIIEHTpAI[MU KUCIOPO/Ia B IOMEIIEHUHU.

48. BniusHue mporieccoB 00pa3oBaHUsl CJIOA 30Jbl W YIJsi Ha MAacCOBYIO
CKOPOCTb BBITOPaHHUS TOKAPHOW HArpy3KH.

49. CxopocTtu noTpebIeHus: KUCiIopoia, 00pa3oBaHUsi TOKCUYHBIX MPOAYKTOB
rOpPEHUS U ABIMOBBIICIICHHUS.

50. OcoOeHHOCTh Ta3000MeHa TOMEIICHHUSI C OKpY’Karomiei atMocdepoil B
HavyajgpHOW  craauu  mnoxapa. Cucrema  nuddepeHIMaNbHBIX  ypaBHEHUH
MHTETPaIbHOIM MOJIENIN ToKapa ¢ y4eTOM 3TOM 0COOEHHOCTH Ta3000MeHa.

51. Cpennee 3HaueHue KO3(DPUIMEHTA TEIUIONOTEPh, XapaKTEPU3YIOLIErO
TEIJIONOTJIOIEHUE OIPAKICHUSMHU.

52. Ananutrueckoe peuieHue 3a/1a4yu 0 JUHAMUKE OMAacHbBIX (PaKTOPOB MOKapa
Py KPYrOBOM U JIMHEMHOM PACHpOCTPAHEHUM IJIAMEHU IO MOBEPXHOCTU TBEPAOH
roproyei Harpy3KkH, a TaKk>Ke MpU TOPEHUU KUIKOCTEH.

53. ®opmyinbl a5 pacueTa CpeHero 3HaueHUsi Kod(ppuiuMeHTa TerionoTephb
Opy  ONpENEJICHUU KPUTHUUECKHX CpPEeIHEOObEMHBIX 3HAUYECHU TeMIepaTyphl,
KOHIIEHTpAUi TOKCUYECKUX T'a30B, ACPUIMTA KUCIOPOJa U ONTUYECKON INIOTHOCTH
JbIMA.

54. B3auMoCBsI3b MEXKIY KPUTHUYECKHUMH CpPEIHEOObEMHBIMU 3HAYEHHUSIMU
OIMAacCHBIX (paKTOPOB MOKAapa C MPEAEIbHO JOMYCTUMBIMU UX 3HAYCHHUSIMH B 30HE
npeOBbIBaHUS JIIOJICH.

55. ®opmynbl il pacdyeTa KPUTHYECKOM NPOJOJDKUATEIBHOCTH IMOXKapa IO
YCIOBHIO  JOCTHJKEHHSI KaXKIbIM  ONAacHbIM  (PaKTOPOM  CBOEro  MPEIeiIbHO
JOMYCTUMOTO 3HA4YCHUS B paboueii 30He.
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56. Bausinue pa3MepoB MPOEMOB Ha TWHAMUKY OMACHBIX (DAKTOPOB Moxkapa.
Kpurepuii npoeMHOCTH. 3aBUCUMOCTh KPUTUYECKOW MPOAOIKUTEIBHOCTH MOXKapa OT
KpUTEpUSI IPOEMHOCTH.

57. O6o0mennsie nuddepeHnuanbuple  ypaBHeHUs Tmoxkapa. llogoOue wu
MOJEIUPOBAHNE HAYAIBbHOM CTaJUU ITOXKapa.

58. Moaudukanus 0a30BOM MaTEMaTHYECKON MOJEIM [Js ydyeTa BIUSHUSA
00BEMHOTO Ta30BOro TyleHus. JlononHuTeIbHOE YpaBHEHHE OanaHca.

59. BausgHue KOHIIEHTpPAlMM OTHETYIIAIIErO0 BEIIECTBA Ha  CKOPOCTh
BBITOPAHUSL.

60. Monudukanus 6a30BO MaTeMaTHUYeCKOM MOJENM JUIsl ydeTa TYIIEHUs
pacnbUIEHHON BOJOU. J[OMOJHUTENBHAS CUCTEMA YPABHEHUM M HAYAJIBHBIX YCIOBUU
JUISL  ONKCAHUSl WCHApPEHUs Kamellb, OXJAXKICHUS KOHCTPYKUMHA U CKOPOCTH
BBITOPAHMS MaTepuaina. AJTOPUTM YUCIECHHON pealnu3aiuy MOJCIIH.

61. OcobeHHOCTH pacnpeneneHus JTOKaIbHBIX MapaMeTPOB COCTOSIHUS Ta30BOU
Cpe/bl BHYTpHY MOMEIIICHHS B HAYaJIbHOM CTaJUU MoXkKapa U IpH JIOKAIbHBIX MOXkKapax.

62. Pazaenenre npoCcTpaHCTBA BHYTPH MOKapa HA 30HbI. XapaKTEPHBIE 30HBI B
Ha4yaJbHOM CTauU IMOXkKapa. BO31yXa.

63. OnpeneneHne MOTOKOB MAacChl M SHEPTMU W3 KOHBEKTUBHOW KOJOHKH B
MIPUTIOTOJIOYHBIN CJIOM HAa OCHOBE TEOPUH CBOOOJHOU TYpOYJIEHTHOM KOHBEKTHBHOM
CTPYH.

64. TerooOMeH MPUIIOTOIOYHON 30HBI C OIPAKICHUSMU.

65. ludpdepennmanbabie ypaBHEHUsST MaTEepHAIbHOTO OajaHCa ra3oBOM cpeibl
U e KOMIIOHEHTOB, OallaHca ONTHYECKOTO0 KOJWYECTBA JbIMA W JHEPruu s
MPUIIOTOJIOYHOM 30HBI IPU OTCYTCTBUU T'a3000MeHa C BHEITHEN aTMOoC(epoi.

66. luddepennmanbable  ypaBHEHUS  JABWKCHUS ~ HW)KHEH  TpaHUILBI
MIPUIIOTOJIOYHOM 30HbIL. HavanpHbIE yCIOBHS.

67. MaTemaTudeckass TOCTAaHOBKA 3aJadyd O JMHAMHUKE OMACHBIX (PaKTOpoB
Mo’kKapa B MPUIOTOJIOYHON 30HE M €€ AHAIUTUYECKOE PEUICHUE IMPHU IMOCTOSHHBIX
3HAYEHUAX PA3MEPOB U TEIUIOBOM MOLIHOCTH OYara rOpeHusl.

68. MaTemaTuueckass MOCTaHOBKA 3aJlayd MpHU ra3000MEHE MPUIIOTOJIOYHOIO
CJIOSI C BHELIHEN CPENOM U U3MEHSIOIMMCS CO BpEMEHEM 04arom Imokapa.

69. bazoBas cuctrema auddepeHIUANbHBIX  ypaBHEHHWW B YaCTHBIX
MPOU3BOAHBIX JUIsl OMHUCaHUS TYpOYJIEHTHOTO HECTAllMOHAPHOTO JBMXKCHUS U
MIPOIIECCOB TEIUIO- M MAacCONEPEHOCAa B MHOTOKOMIIOHEHTHOM Ta30BOM CMECH C
Y4ETOM XMMHUYECKUX PeaKIuil 1 00pa30BaHus JHIMOBOT'O a3pPO30JIA.

70. MaTemaTudeckass MoJieJb 00pa3oBaHMs, KOaryJsiud ¢ TEepeHoca
JBIMOBOTO a3pO30JIsl.

71. PangyialiuoHHBIN  TEIUIONEPEHOC B HENPO3padyHoOl cpefe. YpaBHEHUE
NEPEHOCA TEIIOBOI0 M3JIy4YEHMs, METOAbl PELICHUS 3a/1a4yd O NEPEHOCE TEIIOBOIO
W3ITyYEHUS.

72. Knaccudpukanus quddepeHunanbHbIX MOAEIEN moxKapa.

6.2. Illkana ouneHUBAHUSA Pe3yJbTATOB NMPOMEXKYTOYHOWH aTTeCTAllUU W
KPUTEPHUHU BHICTABJICHHUS OLICHOK
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Cucrema OLICHUBAHW BKIKOYACT:

dopma IToka3arenu Kpurepuu BbICTaBICHUA [IIxana oueHuBaHuA
KOHTPOJIS OLICHUBAHUs OLICHOK
JK3aMEH MIPaBUJIBHOCTh | JaH IIPABUJIBHBIM, IOJHBIM OTBET Ha OTJINYHO
Y TIOJIHOTA IIOCTABJICHHBIA  BONPOC, IOKa3aHa
OTBETa COBOKYIIHOCTb OCO3HaHHBIX 3HAHUU
0  JUCHUUIUIMHE,  JOKa3aTeJIbHO

PACKPBITHI OCHOBHBIC TTOJIOXKCHHUA
BOIIPOCOB; MOI'YT OBITE JOMMYIICHBI

HEJIOYETHI, WCIIPaBJICHHBIE
CaMOCTOSITEJILHO B TPOIECCE OTBETA.
JJaH  [OpaBWJIbHBIA,  HEIOCTATOYHO XOPOILIO

MOJHBIA OTBET HAa TOCTaBJICHHLIN
BOIIPOC, MOKA3aHO YMEHUE BBIJICIUTH
CYIIECTBEHHbIE U HECYIIECTBEHHbIE
MPU3HAKH, MPUYUHHO-CJIEICTBCHHbBIC
CBS3M; MOTYT OBITh  JIOMYIIECHBI
HEJIOYETHI, WCIIPaBJICHHBIE c
MTOMOIIBIO MPENo1aBaTesl.

JJaH HEJOCTAaTOYHO TMPABUIBHBIA W | YJOBJIETBOPUTEIBHO
MMOJTHBIN OTBET; JIOTHKA u
IIOCJICIOBATEILHOCTD HA3II0KECHHUS
MMEKOT  HapyLIEHHUs; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

OTBET IpeCTaBiseT co0oif | HEeyJOBJIETBOPUTEIHH
pa3pO3HCHHBIC 3HAHUS c 0
CYUIECTBEHHBIMH  OIIMOKaMH  TIO

BOTIPOCY; MPUCYTCTBYIOT

(parMeHTapHOCTb, HEJIOTUYHOCTh

U3JI0KEHUS;  JIONOJHUTENbHBIE U
YTOYHSIOIIME BOIIPOCHI HE MPUBOIAT K
KOppEKIIMU OTBETa Ha BOMPOC.

7. PecypcHoe o0ecnieueHne AU CHUTLIHHBI

7.1. JIulleH3HOHHOE U CBOOOIHO PaCPOCTPaHsieMoe IPOrpaMMHOe

o0ecrieuenue

[TepedeHb JTUIIEH3MOHHOTO W CBOOOJHO PACHpPOCTPAHSIEMOTO MPOTPAMMHOIO
obOecrieueHus1, B TOM YHUCJIE OTE€UECTBEHHOTO MPOU3BOJICTRA!

- Microsoft Windows 7 Professional — IIO-BE8-834 [JIuneHn3uoHHOE]
(MHOCTPAHHOTO MPOU3BOJICTBA);

- Microsoft Windows &8 Professional — I10-842-573 [JIuneH3unonHOE]
(MHOCTPAHHOTO TPOU3BO/ICTBA);

- Microsoft Office 2007 Standard — IIO-D86-664 [JIuneH3n0HHOE]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2010 - I10-413-406 [JIuueH3noHHOE]
(MHOCTPAHHOTO TIPOU3BOJICTBA);
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- Microsoft Office Standard 2013 — TIIO-3C0-218 [JIumeH3uoHHOE]

(MHOCTPaHHOTO TPOU3BO/ICTBA);

- - Adobe Acrobat Reader — IIO-F63-948 [CBoGomHO pacmpocTpaHIeMoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- - T7-Zip — II0-F33-948 [CBoOoaHO pacnpocTpaHsemMoe] (MHOCTPAHHOTO
MPOU3BO/ICTBA);

- - Adobe Flash Player — IIO-765-845 [CB0OOIHO pacmpocTpaHsIeMoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- - Apache OpenOffice — IIO-EB7-115 [CBobGomHo pacmpocTpaHsemMoe]
(MHOCTPaHHOTO TTPOU3BO/ICTBA);

- - Google Chrome - TIIO-F2C-926 [CBobomHo pacnpocTpaHsiemMoe]
(MHOCTPAHHOTO MPOU3BOJICTBA);

- - LibreOffice — ITO-CBB-979 [CBo6oaHo pacmpocTpansieMoe] (HHOCTPaHHOTO
MIPOU3BO/ICTBA);

- - Ampt O6pazoBanue 8 — [10-534-102 [CBobOoanO pacmpocTpansemoe-1912]
(OTe4eCTBEHHOTO TIPOU3BOJICTBA);

- Fenix2+ — Onenka puCcKOB MOXapHOW 0€30MaCHOCTU B 3JaHUSAX COOPYKEHUSIX

U CTPOCHHSX PA3IUYHBIX KIACCOB (DYHKITMOHATBLHON MOKApHON OMAcHOCTH

cornmacHo Ilpunmoxenns k npukazy MUC Poccum ot 30.06.09 r. Ne 382

[Kommepueckas (OEM)]; T10-38C-720

7.2. IlIpodeccnonanbHbie 6a3bl JAHHBIX U HHGOPMAIMOHHBbIE CIIPABOYHbIE
CHCTEMbI

-  HWudopmanmonnas cucrema «EaumHoe OKHO nOCTyma K 00Opa3oBaTeIbHBIM
pecypcam» [DnekTpoHHBINM pecypc]. — Pexum pgoctyma: http://window.edu.ru/,
JOCTYT TOJBKO MOCJIE CAMOCTOSITEIIBHON PETUCTPAIuU

- Hayunasa nsnextponnas OubOnunoreka «eLIBRARY.RU» [DnekTpoHHbIN
pecypc]. — Pexum pocryma: https://www.elibrary.ru/, noctyn TOJIBKO TOCIHE
CaMOCTOSITEJIbHOM PETUCTPALIMI

- CmopaBouynas mpaBoBas cuctema «Koncymprantllmoc:  CryneHT»
[DnexTponHbIit pecypc]. — Pexum goctyma: http://student.consultant.ru/, cBoGOAHBIIM
TOCTYT

- Hudopmarnmonno-npaBoBoi mopran «l'apant» [DIeKTpOHHBIA pecypc]. —
Pexxum nocryna: http://www.garant.ru/, cBOOOIHBIN JOCTYII

- DJeKTpoHHas oubnuoTexa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpM30BaHHBIN JOCTYII);

- DIIEKTPOHHO-OMOIMOTEUHAS cucTemMa «93BC IPR BOOKS»
http://www.iprbookshop.ru (aBTopru3oBanHbBIN JOCTYTI).

7.3. JIuteparypa

OcHoBHas JuTEparypa:
1. IIporHo3upoBaHue OmacHbIX (pakTOpPOB Moxkapa: YueOHoe nocodue / FO.JI.
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MotopeiruH, B.A. JloBumkoB, ®.A. JlementheB, FO.H. benpmmna. — CIIO.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. Amnanu3 HapylIeHHH HOPMATHBHBIX TpeOOBaHUII B 00JacTH TOXKapHOH
0€30MacHOCTH, MPOTHO3UPOBAHME U JKCIEPTHOE HCCIEAOBAaHUE HMX TMOCIEICTBUM:
yuebHoe nocooue / H.B. Ilerpora, FO./[. Motopsirun, A.O. AutoHoB u ap. — CII6.:
Cankrt-IlerepOyprckuii yausepcutrer I'TIC MYC Poccuu, 2017. — 158 c. Pexum
noctyma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8¢c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonoiHUTEIbHAS JJUTepaTypa:

1. IlporHo3upoBaHue oOmNacHbIX (HaKTOPOB TOXKapa : Kypc JeKIui /
cocraBurenu C. A. CazonoBa. — BopoHex : BopoHexckuil rocynapCTBEHHbIM
apXUTEKTypHO-cTpouTenbHbll yHUBepcurer, ObC ACB, 2015. — 100 ¢. — ISBN
2227-8397. — TekcT : »neKTpOoHHBINA // DneKTpoHHO-OMOImoTeyHas cucrtema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopusa ropenus u B3pbiBa: YueOHUK 11 BbizoB MUYC Poccum / B.P.
Manunun, B.M. Knumkun, C.B. AnukeeB u ap. — CII6.: Cankr-IlerepOyprckuit
yuupepcuteT ['TIC MUC Poccun, 2009- 280 c. Pexxum pocrtymna: http://elib.igps.ru/?
3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34¢-9592fca88130&remote=false

3. IIporno3upoBanue onacHbeiXx (akrtopoB mnoxkapa / Moropeirua O/,
JloBuukos B.A., IlapunoBa IO.I'. // JlaGopatopusiti mnpaktukym CII6.: CII6
YHuBepcuteT I'TIC MUC Poccuun, 2008. http://elib.igps.ru/?
4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-abd4377dddal

7.4. MaTtepuajibHO-TeXHH4YECKOe o0ecreyeHmne

Jnsa npoBeaeHus M oOeCHEUEHHs 3aHATHH HCHONB3YIOTCS TOMEIICHHUS,
KOTOpbIE NPEACTaBIAIOT COO0M y4yeOHbIE ayAUTOPUU IS MPOBEAEHUS Y4EOHBIX
3aHATHM,  NPEAYCMOTPEHHBIX  MNPOrpaMMOM  CIEUUAIUTEeTa,  OCHAIICHHbIE
000pyJJOBaHUEM M TEXHUYECKMMH CpPEACTBAMH OOYUYEHHS: aBTOMAaTHU3UPOBAHHOE
pabouyee MecTO MpenojaBaTensi, MapKepHas A0CKa, MYJbTUMEIUUHBIA MPOEKTOp,
JOKYMEHT-KaMepa, MocaJouHble MECTa 00yYarOIIUXCS.

[Tomenienust Jis  CaMOCTOSITEILHONM PabOThl  OOyYarOIIUXCS  OCHAIICHBI
KOMITBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO NOJKIIOUEHUs K cetu «MHTepHeT» u
o0ecrieueHueM JI0CTyIa K 3JIEKTPOHHOW MH(POPMAIMOHHO-00pa30BaTEeIbHOM cpeje
YHUBEPCUTETA.

ABTOPBI: KaHAUAAT TEXHUYECKUX HAYK, TOUEHT JleMenTheB D.A.
JIOKTOP TEXHUYECKUX HayK, mpodeccop Motopeirun FO. /.
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