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1. Heau 1 3a1a4u TUCHUILJIHHBI

Ienu ocBOeHNS TUCIUNITHHBI:

dbopMUpOBaHHE 3HAHWUN M HABBIKOB 10 TMPOTHO3UPOBAHUIO KPUTHUECKHUX
CUTYyaIlui, KOTOpPbIE MOTYT BO3HHKHYTh B XOJI¢ Pa3BUTHUS MOXKapa W HCIIOJIb30BaHHE
3To¥ MHpOpMaIu 1l TPOPUIAKTUKY MTOXKAPOB, oOecriedeHus 0€30MacHOCTH JTtoIeH
U JIMYHON O€30MacHOCTH TPH TYIICHUH TIOKApPOB, aHAM3EC MPUYUH M YCIOBHM
BO3HMKHOBEHUS U PA3BUTHSI IIOXKAPOB.

IlepeyeHb KOMIIETEHIMI, (POPMHPYEMBIX B IpolLecce U3YYEeHHUS AUCHUILIHHBI

KoMmnerennun

Conep:xanue

IIK-2

CriocoOHOCTH OpraHuM30BbIBATE ACATCIBHOCTL IIO 00eCIICYCHMIO
ITPOTHUBOIIOXKAPHOI'0 PCKKUMaA Ha NPCANIPUATHUAX U B OpTraHU3alUAX

IIK-6

CrmocoOHOCTh  TPUMEHSTh  JCUCTBYIOIIME  PAacUYEeTHBIE |
OKCIIEPUMEHTAIILHBIE METOJWKH, IMPOBOJIUTH aHAIN3 IOXKAPHOM
OMAacHOCTH W OOOCHOBAaHHO BBIOMPATh HM3BECTHHIE YCTPOWCTRA,
CUCTEMBI ¥ METOJbI 3aIIUTHI YEJIOBEKA U OKPY’KAIOIIEH CPeabl OT
HETaTHUBHBIX BO3JICUCTBUI OMacHbIX (pakTopoB moxkapa u YC

K-/

Cnocoben ITPOTHO3HUPOBATHL Pa3MEPbl 30H BOSI[@fICTBI/ISI OITaCHBIX
(I)&KTOpOB IIpHU aBapugxX H IIOXKapax B INOMCIICHHAX, 3AaHUAX H
COOPYKECHUAX, OTKPLITBIX TEXHOJOIMYCCKHUX YCTaHOBKAX

IT1K-10

CnocoOHOCTh MPUHMMATH YYacTHE B MHXKEHEPHBIX pa3paboTKax
CPEJIHETO YPOBHSI CIIOHOCTH B COCTAaBE KOJIJIEKTUBA

3anaqn AUCHUIIJINHBI

o DopMHpOBaHHE TEPBOHAYAIBHBIX OCHOB 3HAaHUH O COBPEMEHHBIX
MOIX0/IaX K MPOTHO3UPOBAHUIO OMACHBIX (PAKTOPOB MOXKapa MPH PEIICHUU 3a1a4
obecrieueHus MoxKapHOM 6€301aCHOCTH,

o DopMuUpOBaHWE YMEHHH CHUCTEMATU3MPOBATh U aHAIM3UPOBATH JAHHBIC 11O
MoKapy M M3BJIEKaTh U3 HUX MH(OpMAIHIO, HEOOXOTUMYIO ISl PEIICHUS BOTIPOCOB,
BO3HUKAIOIIUX MPHU PaCCIeIOBAaHUH MOXKapa,

e (opmMupoBaHME HAYAIBHBIX HABBIKOB MPUMEHEHUS COBPEMEHHBIX
MPOTPAMMHBIX TPOAYKTOB B PEIICHUH 3a7ad TMPOTHO3UPOBAHMS OMACHBIX
(bakTopoB moxkapa.




2. IllepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs TUCHUILIUHBI,
COOTHECEHHBIX C IIVIAHMPYEMBbIMH Pe3yJIbTaTaMM OCBOCHHUS 00pa3oBaTeIbHOM
NPOrpamMMblI

HH[{I/IKaTopr JOCTHKCHUSA KOMIICTCHIIUN

Ilnanupyemblie pe3yabTaTbl 00y4eHUs MO
AMCUMILINHE

Tun 3apa4y npogeccnoHAIbHON 1eATEJILHOCTH: OPraHU3ANMOHHO-YIIPABJIEHYECKH i

[IK-2.1 3naer ®enepanbHoe
3aKOHOJaTeNnbCcTBO Poccuiickon denepanun
0 MOKapHOU 0€30MaCHOCTH, TEXHIUYECKHIA
peryiaMeHT o TpeOOBaHUSIX MOKAPHON
0e30MMacHOCTH, MTPaBUIIa TPOTUBOIIOKAPHOTO
pexxuma B Poccuiickoil denepanyu

3HaeT HOPMATUBHbBIE JOKYMEHTBI, ONPEEISIIONINE
no>xapHble pucku. Kakue BeIn4rHbI BXOIAT B
dbopMyIy onpeneneHus pacuéTHON BETMYMHBI
WHJUBHTyaJIbHOTO MOXapHOro pucka. OCHOBHBIE
TpeOOBaHUS K OMPEACIICHUIO TOKAPHON OMMACHOCTH
IPOU3BOJICTBEHHBIX OOBEKTOB.

[1IK-2.2 YmeeT npuMeHsATh HOpMaTUBHBIE
IIPaBOBBIE AKTHI IPU OpraHU3aLuu
JIEATEIBHOCTH 10 00ECIIEYEHHUTO
IIPOTUBOIOXKAPHOTO PEXKUMA Ha
OPENPUATHIX U B OpraHU3aLUsAX

YMeer npuMEHSITh HOpMaTUBHBIE ITPABOBBIE AKThI
IpY IPOTHO3MPOBAHUN PA3BUTHE OMACHBIX
¢daxTOpoB moxkapa

[1K-2.3 Brnageet HaBbIKaMU OpraHU3aluy U
TUTAHUPOBAHMUS TTOKAPHO-TIPOPHIAKTUIECKOM
paboThl Ha 00BEKTE, KOHTPOJISI BBITTIOJTHEHUS
3aIllJIaHUPOBAHHBIX IPOTUBOIIOKAPHBIX
MEpPONPUATHI

Braneer HaBbIKaMM OLIEHKH PAa3BUTHS ONACHBIX
(axTOpOB MOXkKapa ¢ MOMOIIBIO COBPEMEHHBIX
IIPOTrPaMMHBIX MPOIYKTOB

Tun 3aga4 npogecCHOHAIbHOMN 1eITeJIbHOCTH: IKCIIEPTHBIN, HAA30PHbII U NHCIIEKIIMOHHO-

ayJAUTOPCKUH

[IK-6.1 3HaTp neHCTByIOIIME pacyEeTHHIE U
9KCHEPUMEHTAIbHbBIE METOJUKHI

3HaeT COBPEMEHHBIE TPOIrPAMMHBIE TPOTYKTHI,
peaTu3yIone HHTErPaTbHYI0 MaTEMaTHIECKYTO
MOJICIIb TOXKapa.

3HaeT NPUKIaJHbIE IPOrPAMMbI HA OCHOBE 30HHBIX
MoOJIeNIel moxapa

3HaeT NPUKIAJHbIE IPOIPaMMbl Ha OCHOBE
TIOJIEBBIX MOJEJICH moXKapa.

[1K-6.2 YMmeTh nmpUMEHATh METOIbI aHajau3a
MOXKApPHOM  OMACHOCTHU  TEXHOJIOTHYECKUX
MpOIIECCOB W pa3pabOTKu  Mep  UX
IIPOTUBOIIOXKAPHOU 3aIUTHI npu
MIPOCKTUPOBAHUH u JKCIUTyaTaIuu
HpOI/I3BO,Z[CTBeHHBIX O6’beKTOB

YMeeT npoBOIUTH OLIEHKY MOXKapHOTO pUCKa ¢
MIOMOIIBIO0 COBPEMEHHBIX MPOTPAMMHBIX
MPOIYKTOB.

YMeeT npoBOIUTE PAcUYET dBAKYallMOHHON
COCTaBJISIOLIEH pacyeTa MoKapHOro pHUCKa.

I1K-6.3 Bnamerr  MeTomamMu @ aHaiu3a
M0>KapOB3PHIBOONACHOCTH TEXHOJIOTHI
MPOU3BOJICTB U Pa3pabOTKH MEPONPHATHI
TECXHUYCCKHUX pemeHHﬁ 110 HCKIIHOYCHHUIO
YCJIOBHI BO3HUKHOBEHUS U PACTIPOCTPAHCHUS
M0YKapOB Ha IPOMBIIIJICHHBIX 00BEKTAX

Brnazneer HaBBIKOM MOJEIMPOBAHUS
pacnpocTpaHeHH OMacHbIX (GakTOPOB MOXkapa Ha
00BEKTE C MOMOIIIbIO COBPEMEHHBIX NMPOTPAMMHBIX
IPOJYKTOB

[IK-7.1 3HaTh METOOUKH pacu€ra pa3MepoB
B3PBIBOOIIACHBIX 30H BOSHeﬁCTBHH OIIaCHBIX
dakTopoB TpH aBapusAX M IOXKapax B
MNOMCIICHUAX, 3JaHUAX U COOPYKCHUAX,
OTKPBITHIX TEXHOJIOTHYECKUX YCTAaHOBKAX

3HaeT OCHOBHBIE CITIOCOOBI TPOTHO3UPOBAHUS
TUHAMHUKHU Pa3BUTHS OMACHBIX (aKTOPOB MOXKapa B
MOMEIICHUSX, 3AaHUSIX, COOPYKEHUAX, HA
TEXHOJIOTHYECKUX YCTAaHOBKAX U OTKPHITOM
IIPOCTPAHCTBE.




[1K-7.2 YMeTh pacCUuThIBATH pa3Mepbl YMeeT nporHo3upoBaTh pa3BUTHE OMACHBIX
B3pPBIBOONACHBIX 30H BO3JIEHCTBUS OMACHBIX | (DaKTOPOB MOXKapa

(bakTOpOB IpU aBapHAX U MOKAPAX B
MOMEILEHUSX, 31aHUSAX U COOPYKEHUSX,
OTKPBITHIX TCXHOJOTMYCCKUX YCTAHOBKAX

T1IK-7.3 BnaneTs HaBBIKAMA Bnaneer HaBBIKOM MOJEIUPOBAHUS
MIPOTHO3WPOBAHUS PA3BUTHUA OMACHBIX pacrpoCcTpaHeHH OMacHbIX (PaKTOPOB MOXkKapa Ha
(dakTOpOB IIpH aBapUsAX U MOXKapax B 00BEKTE C MOMOIIBIO COBPEMEHHBIX MPOTPAMMHBIX
MTOMEILCHUSX, 3JaHUSIX U COOPYKEHUSX, MPOAYKTOB

OTKPBITHIX TCXHOJOTMYCCKUX YCTAHOBKAX

[IK-10.1 3HaTte MeETOABI  WHXEHEPHBIX | 3HACT MOPSAIOK Pa3pabOTKH TOMOJIOTHH O0BEKTA
pacyeTOB CPETHETO YPOBHS CIOXKHOCTH JUTS1 OLICHKH TTO>KapHOI'0 PUCKA C TOMOILIbIO
MIPUKJIAHBIX TPOTPaMM Ha OCHOBE ITOJIEBBIX
MOJEJEN TTOXkKapa.

[1K-10.2 YMeTh BBINOJHATh HHXCHEPHBIC | YMEET CO3/1aBaTh TOMOJIOTMH OOBEKTOB JIJIs
pacyeThl CPEAHETO YPOBHSI CII0KHOCTH OIICHKH MOXAPHOT'0 pUCKa C MOMOIIbIO
MPUKJIAAHBIX MPOrPAMM Ha OCHOBE MOJIEBBIX
MOJEJIEN TTOXKapa.

[1K-10.3 Bmamets HaBblkamMu paboTaTh B | BrmajeeT HaBBIKOM CO37aHUS TOMOJOTHH 00OBEKTa
KOJUICKTUBE TIPM COBMECTHOM PEIICHUH | ISl OLEHKH MOKapHOTO PUCKA C TTOMOIIbIO
MHXEHEPHBIX 3a7a4 CPEIHETO YPOBHS MPUKJIAAHBIX MPOrPAMM Ha OCHOBE MOJIEBBIX
MOJIEJIEH IT0XkKapa U pacyeT dBAKyallMOHHOU
COCTaBJISIIOIIEH pacyeTa MoKapHOro PUCKA.

3. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM Npo(deccnoHaIbLHOi
o0pa3oBaTeIbHON IPOrpaMMbl

JucuuniauHa  OTHOCHTCS K 4YacTh, (OpMHUPYEMOM  ydacTHHUKaAMHU
00pa3oBaTebHBIX OTHOIICHUH OCHOBHOW MpodecCHoHaIbHOM 00pa3oBaTelbHON
nporpamMmsbl 6akangaBpuata 1o HampasiieHuto noarotosku 20.03.01 Texnocdepnas
oe3omacHoCTh, mTpodmib «be30macHOCTh TEXHOJIOTHYECKUX TPOIECCOB |
TIPOM3BOJICTBY.

4. CTpyKTypa 1 coaepxkanue TUCUUILIUHBI «[IporHo3upoBanmne onacHbIX
(¢axTopoB nmoxkapa»

OO6mmast Tpy1I0eMKOCTh JUCIUILIMHBI COCTaBIIACT 4 3aueTHbIC eauHuIlbl 144 vaca.




4.1 PacnipeneJieHue TPYI0eMKOCTH y4eOHOM IUCHUILIMHBI IO BUAAM padoT
1o cemecrpaMm u popmMam o0y4eHust

AJI51 3204HOM opMBbI 00yUeHHA

TpynoemkocTs
. o
Bun yueGHOM paboThI se. e, Tz
3
OO6miast TPyHOEMKOCTh JUCIHUIUIMHBI T0 Y4EeOHOMY 4 144 144
TIaHy
KonrakrHas paboTa, B TOM 4uCIIe: 16 16
AyIHUTOpPHBIE 3aHATHS 16 16
Jlexuuu (JI) 6 6
[Tpaxtuueckue 3austus (I13) 10 10
CamocrositeabHas padora (CPC) 128 128
3a4der ¢ OLEHKOMH + +

4.2. TemaTH4YeCKHUil IJIaH, CTPYKTYPHMPOBAHHBIH MO0 TeMaM (pa3jaesiam) ¢
YKa3aHUEM OTBeJIeHHOI0 HA HUX KOJIHYeCTBA aKaJleMUYeCKUX YacOB M BU/I0B
Y4eOHbIX 3aHATHI.

JJIs1 32049HOM opMBI 00YUeHUs
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1. | OcHoBHBIE TTI010KeHUA ¥ TToHITUd | 20 2 18
MOKAPHBIX PUCKOB, a TaKKe
METOJIOB MPOTHO3UPOBAHUS
OITaCHBIX dakTopoB roxxapa
(ODIT).
2. |OcHoBHble noHATHS U ypaBHeHus | 10 10
MHTErpajJbHOM MaTeMaTUYECKOU
MOJIEJIM TI0XKAapa B IOMELICHUU.




KoanyecTBO 4acoB 1o
BUJIaM 3aHATHH

/0 HaumeHnoBaHue pa3aejoB U TEM

Bcero yacosn
Jleknumn
[pakTuyeckue/
CeMuHapckue
3aHATHUA
JlaGopaTopHble
3aHATHUA
KonTpousb
CamocrosiTeJibHAsA
padora

1 2 3 4

(62}
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o

3. |T'azo00meH [MOMEIICHU I u| 20 20
TETUIO(PU3NIECKHE byHKIHH,
HEOOXOJUMBIE JUISI 3aMKHYTOTO
OIKMCaHMSI MOXKapa.

4. |MaremaTuueckas IIOCTaHOBKA 12 2 10
3anaun o nuHamuke ODII B
Ha4yaJbHOW CTaJUM IMOXKapa.

5. |Illporro3upoBanue O®II mnpu| 20 20
TYIIECHUH nokapa c
UCIIOJIb30BAHUEM HMHTETPAIBHOTO
METO/A.

6. |OcHoBHbBIe IOJIOKeHHUS 30HHOTO| 20 20
MOJICTTUPOBAHUS MOKapoB.
YucnenHas peanu3auusi 30HHOU
MOJIEIH.

7. |OcnoBel  nudpdepenumansHoro| 42 2 10 30
(momeBoro) MeTozaa
MIPOTHO3UPOBAHUS O®IIL.
Uucnennas peanusanus IOJIEBOU
MOJICIIN.

3a4er ¢ OLEHKOH + +

Hroro 144 6 10 + 128

4.3 CoaepxxaHue TUCHHUILUIMHBI I 00y4AKOIIUXCS !
3a04HO# (popMBbI 00yUEeHUS

Tema 1. OcHOBHbBIE MOJI0KEHUS] U MOHATHSA MOKAPHBIX PUCKOB, 4 TAKXKe
METO/0B IIPOrHO3UPOBAHUSA ONACHBIX (pakTOpoB noxkapa (OPII).

Jlekuusa.  dusznueckne  BenMUMHBL,  xapakrepusytomme — ODII B
KOJINYECTBEHHOM OTHOIIeHUU. [IpenenbHo nomyctumble 3HaueHuss ODIL. [enu u
3ajaun  ompejeneHus (pacu€ra) paszUYHBIX BHUJAOB TIOXKApHBIX PHUCKOB IS
Pa3IMYHBIX 00BEKTOB. X KpUTUUECKHNE HOPMATHUBHBIC 3HAYCHUS.

OnpeneneHue (XapakTepUCTUKA) pPa3IMYHBIX BHUJOB IOXKAPHBIX PHCKOB.
HopMaTuBHBIE OKYMEHTBI, ONPEACISAIONIME MOXKapHble pUCKH. Kakue BeTUYUHBI
BXOIAT B (GOpPMYJIy OIpeAeiieHUs pacuy€THOW BEIMYUHBI WHIUBUIYAIBHOTO




no>kapHoro pucka. OCHOBHBIC TPEOOBAHUS K OMPEICICHHUIO MOKAPHOW OMACHOCTH
MIPOU3BOICTBEHHBIX OOBEKTOB.

CamocrosiTesibHas1 padora:

HopmaTuBHO-IpaBOBOE peryjiupoBaHHe B 00JIACTH OLIEHKU [OKapHOH
OMAacCHOCTU PA3IUYHBIX 00BEKTOB. OCOOEHHOCTH ONpeeIeHHs MOKAPHBIX PUCKOB HA
HETUTOBBIX 00BeKTax. COBPEMEHHOE MOJOKEHHE METOJMK IO OLEHKH MOKapHBIX
PUCKOB Ha O00BEKTaX pa3IM4yHoro HazHaueHus. I[loxkapHwlii puck — Mepa
BO3MOKHOCTH PEATU3ALMUA TTOKAPHOU OMACHOCTU M €€ MOCIEICTBUM I JIFOJIEU U
MaTepUaJIbHbIX IEHHOCTEH.

Pexomenayemasi aureparypa:

OcHoBHas [1-2],

Jlononuuresbhas [1-3].

Tema 2. OcHOBHbIE TNOHATHSS W  YPaBHEHMSl HMHTErpajbHO
MaTeMAaTH4eCKO MO/Je/IM M0Kapa B IOMelleHUH.

CamocrosiTesibHas padora:

HcxonHble TMOJOXKEHUS W OCHOBHBIE TOHATHUS HWHTErPaJbHOTO METOoJa
TEPMOJMHAMMYECKOTO0 aHainu3a Tnoxkapa. CBoiicTBa ra3oo0pa3Hoil cpeabl B
IIOMEIIEHUH NpHU moxkape. VHTErpambHbId METOJ OIMCAHUS COCTOSIHHS Ta30BOM
cpenbl MNpU TOXKape B MOMeElleHUU. J[pIMooOpa3oBaHME W MapaMmeTpbl JbIMa,
00pa3oBaHHOrO0 TBEpPABIMU 4YacTHIAMHU. CBS3b MEXKIY ONTHYECKON IJIOTHOCTBHIO
JpIMa U TaJIbHOCTHO BUJUMOCTH.

HuddepeHunanbible YpaBHEHHs] WHTETPAJIbHON MaTeMaTH4YEeCKOW MOJENn
1o)kapa, OIKCHIBAIOIIME JMHAMUKY OINAcHBIX (akTopoB mokapa. HauanbHbie
YCIOBUSL M YCIOBHUSl OJHO3HAYHOCTH. Knaccuduxaius u CynIHOCTh MHTErpaibHbIX
MaTEMaTUYECKUX MOJeJIed moxkapa. MaremaTudeckas IIOCTaHOBKA 3aJa4d O
nporHo3upoBanu  O®II Ha ocHOBE NOMHOM cucTeMbl AUPPepeHIInaNbHBIX
YPaBHEHUN MHTErPAIBHOW MOJIEIIN MTOXKapa.

CoBpeMEeHHbIE MPOrpaMMHBIE TPOAYKTHI, PEATU3YIOIINE HHTErPaIbHYIO
MaTEMaTUYECKyI0 MOJENb MO0XKapa. ODKCHEPUMEHTAIbHBIE METOIbl OINPEACIICHUS
JUHAMUKH ONACHBIX (PAKTOPOB MOXKapa.

Pexomenagyemas imrepartypa:

OcHoBHas [1-2],

JlonostanTenbHas [ 1-3].

Tema 3. TI'a3o00MeH mnomemieHuii U Temnopundyeckue QGyHKIUH,
Heo0X0aMMbIe 115l 3AMKHYTOI0 OIIUCAHUA MOkKApa.

CamocrosiTesibHasi padora:

Pacripenenenne naBineHWil MO BBICOTE NOMENIEHUA. [IITOCKOCTh paBHBIX
TABJICHUHN U pexXUMBI paboThl MpoeMa. Pacuer pacxosa rasa, BrIOpackiBaeMoOro yepes
npoemsbl. Pacuer pacxona Bo3ayxa, MMOCTYHAOLIEr0 yepe3 Mnpoembl. BinsiHue Berpa
Ha ra3000MeH.



OrneHka BEJMYUHBI TETUIOBOTO IMOTOKA B OTPAXKICHUS. OMIMPUYCCKUE U
MOJTySMITUPUYECKHE METOJIBI pacueTa TEIJIOBOIO IMOTOKAa B OTPaKACHHS. MeTOoIbI
pacdera CKOpOCTH BBITOPAHHsI TOPIOYUX MAaTEPHATIOB i CKOPOCTH TETUIOBBIICTICHHUS.

@opmynbel  JUIS  pacdeTa CKOPOCTH  JBWIKEHHS  YXOISIIMX Ta30B U
MOCTYMAIOMIETO BO3/IyXa B pAa3HBIX TOYKaX MpoeMa. 3aBUCHUMOCTH MAacCCOBBIX
Pacxoi0B YXOSIINX Ta30B M MOCTYMAIOIIET0 BO3AyXa JAJIA MPOEMOB TIPH Pa3TuIHBIX
pekMMax ra3oo0MeHa OT TIEeOMETPUYECKHX XapaKTePUCTHK HSTOro0 IpoeMa M
CpeaHEOOBEMHBIX ITAPaMETPOB COCTOSIHHS Ta30BOM CPeJibl B MOMEIICHUH (IIJIOTHOCTH
W JaBicHWs). PaauaniMOHHO - KOHBEKTHUBHBIM TIPOIECC TEIUIONEPEHOCa B
ra3o00pa3Hoi cpejie P MoKape B TOMEIICHHUU.

PexoMenayemasi aureparypa:

OcuoBHas [1-2],

JlononuutesnbHas [1-3].

Tema 4. Maremarnuyeckass NOCTAaHOBKA 3axayu o0 auHamuke ODPII B
HAYaJIbHOM CTAAMHU MOKapa.

Jlekuus:

Knaccudukanus  uHTErpanbHbIX  Mojened  moxapa.  MHTerpanbHas
MaTeMaTU4yecKasi MOJIENb MoXapa JiJIsl UCCIEI0BaHUS TUHAMUKHU OMACHBIX (PAKTOPOB
noXkapa M €€ 4YHCIEHHas peanns3auusd. VHTerpanpHas MaTeMaThdecKas MOJIENb
HaYyaJIbHOM CTaJUM MOKapa U pacyeT KPUTHUYECKOUW MPOJAOHKUTEILHOCTH T0Kapa.

CamocrosiTesibHast padora:

Teopus nmoxapa u npouecc ropenus. HayanpHblid 3Tan mokapa B 3aKpbITOM
NOMEIICHUH 10 I[IOJIHOTO OXBaTa IUIaMEHeM. PacyeT BpEMEHHM »3BaKyallMd W3
TOPSILIErO MOMEIICHHUS.

Pexomenayemas Jureparypa:

OcuosHas [1-2],

Jlononuutenbhas [1-3].

Tema 5. [IIpornosupoBanue O®II npu TymeHMH moXapa ¢
HUCIOJIb30BAHMEM HHTErPAJIBLHOI0 METOAA.

CamocrosiTesibHas padora:

Pacder kpuTHYECKHX 3HAYEHHMI CpPEOHUX MapaMETPOB COCTOSHUS CpPENbl B
nomemieHn. Pacuer ko3 ¢duLMEHTa TEIIONOIJIOMIEHUS] TpPU  ONPEIACICHUU
KPUTHUYECKOM IMPOJOJDKUTENBHOCTH I0Kapa. PeXHMM IOIHOCTBIO Pa3BUBIIETOCS
no’kapa U TEeMIEpaTyphl, IPU 3TOM JocTUraemble. BpIOpoc IIaMeHU U3 TOpSIIEro
nomenleHusi. Pacrpoctpanenue mnoxapa u3 nomeuieHus. OCOOEHHOCTH pa3BUTHS
nokapa B JKWJIBIX 3/IaHUSX, OOIIECTBEHHBIX 3JaHMX, IPOU3BOJICTBEHHBIX U
CKJIa/ICKMX OMEIIEHUSX, CEIbCKOXO03SCTBEHHBIX 00bEKTAX, HA TPAHCIIOPTE.

HccenenoBanue TeMIIEpaTypHOrO PEXUMMa B BEPXHEM 30HE IOMEIIECHMS IIPU
JOKaJIbHOM Tnokape. MccnenoBaHne AMHAMHUKU JBUXKEHUS T'PAHUIBI 3abIMICHHOU
30HBl IIPU JIOKAJIBHOM IIOXKape. BiusHHE pacloioKeHus Ioprodeil Harpyskud Ha
JUHAMHUKY ONAcHBIX (PaKTOpOB MoOKapa M razoo0MeH mnomeunieHus. OnTuMusanus
OTHE3aLUTHI CTPOUTEIBHBIX KOHCTPYKIIUHI C Y4€TOM [1apaMeTPOB PEAIILHOIO I10Kapa.



Pexomenayemasi sureparypa:
OcHosHas [1-2],
JlonosauTenbHas [ 1-3].

Tema 6. OcCHOBHBIE I0JIOKEHUS] 30HHOIO0 MOJCJIHUPOBAHUS IOXKAPOB.
Yuciennas peaausanusi 30HHON Mo/eJIn.

CamocrosiTesibHas padora:

OcoOeHHOCTH pachpenieieHus] JOKAJIbHBIX MapaMeTPOB COCTOSIHHMSI Ta30BOMU
Cpellbl BHYTpHY ITOMEIICHUS B HAYAJIbHOM CTaJUM MOKapa U MPH JOKAIbHBIX MOXKapax.
Pa3nenenre nmpocTpancTBa BHYTPH MOXKapa Ha 30HbL. OnpeeneHne MoTOKOB MacChl U
DHEPrUd W3 KOHBEKTHMBHOW KOJIOHKH B IIPUIIOTOJIOYHBIM CIIOM HAa OCHOBE TEOPUHU
CBOOOJHOW TypOyJIeHTHONM KOHBEKTUBHOU CTpyH. Juddepennmanbupie ypaBHEHUS
MaTepuagbHOro OajaHca ra30BOM Cpelbl U €€ KOMIIOHEHTOB, OajaHca ONTHYECKOrO
KOJIMYECTBA JbIMA W DJHEPruu Uil TPUIIOTOJIOYHOM 30HBI MpPU OTCYTCTBHHU
razooOMeHa ¢ BHemHeil arMmocgepoil. HuddepeHunanbuble ypaBHEHUS IBHKECHHS
HWKHEH TpaHULbl NPUIIOTOJOYHOW 30HBI. HauvanbHble ycnmoBusa. Maremarnyeckas
MOCTAaHOBKA 3a/laud IpU ra3000MEeHE MNPUTOJOYHOTO CJIOSI C BHEIIHEH cpeioud H
U3MEHSIOIMMCS CO BPEMEHEM OUarom noxapa. Maremarnueckasi HOCTaHOBKA 33Jja4H
0 JMHAMHKE oOmacHbIX (PaKTOPOB TOKapa B NPUIOTOJIOYHOM 30HE U €€
AHAJIMTHYECKOE PpELIEHUE IMPU IOCTOSHHBIX 3HAYEHHUSIX pPa3MEPOB M TEIJIOBOU
MOIIIHOCT O4Yara TOpEHMs. YCJIOBHUS BO3HHUKHOBEHHUS B3PBIBOONACHBIX CMECEH,
XapaKTepUCTUKU OOBEMHOTO B3phIBA, MOIIHOCTH B3pbIBa (pacyeTHHIE MapaMeTphl).
CH0XKHOCTh YHCIEHHOM pealn3aluy IOJHOW 30HHOM MaTeMaTU4YeCKOW MOJENH.
Anroput™m uMciieHHOro pemenus 3agaud Ha [I9BM. Crpykrypa mporpaMmel U ee
3aryck. JleficTBUs pU BOSHUKHOBEHUHU OLIUOOK.

Pexomenayemas sureparypa:

OcHoBHas [1-2],

JlononauTenbHas [ 1-3].

Tema 7. OcHoBbl aupdepeHunasbHoro  (mMoJIeBOoro)  Meroaa
nporHosupoBanus OP@IL. YuciienHas peaju3anus 1moJieBoil MoesH.

Jlekmusi. Cymnocts qudpepeHnnanbHoro MeToia, ero MHGOpMaTUBHOCTh U
00JIaCTh MPAKTUYECKOTO MCHOJIb30BaHUs. COBpPEMEHHOE COCTOSIHHME BOIIpOCa.
Uucnennas peanuzanus nud@epeHnuaibHOi MaTeMaTHYECKON MOIETIH.

bazoBas cucrema nuddepeHInanbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOIHBIX
JUTsl OMIMCaHUsl TYpOYJICHTHOTO HECTAIIMOHAPHOTO JBWKEHHUS M MPOIIECCOB TEIUIO- U
MacCcoONEpeHoca B MHOIOKOMIIOHEHTHOM Ta30BOM CMECH C YYETOM XHMHYECKHUX
peakuuii u  oOpa3oBaHUS ABIMOBOrO  a3po3oiisi. TypOyneHTHas  BSI3KOCTb,
TETJIONPOBOAHOCT, U U Py3us. AnreOpamveckas Mojenb TypOyiaeHTHocTH. K-g
MOJieIb TYpOYyJI€HTHOCTH. ['paHYHbIE YCIOBHS AJI TApaMeTPOB TypOyJIEHTHOCTH Ha
OorpaxaeHusax.  MoaenupoBaHue  TIpoueccoB  ropenus.  OOHOcTyneH4aras
HeoOpaTuMas OpyTTO-peakIusi MEXIy TOPIOYUM W OKHUCIuTeneM. J[ByxcTymneHdaras
peakius 1 00pa3oBaHue caxku. MaTreMaTuyeckas MOJIEIb 00pa30BaHusl, KOATyJIsIIUU



U TepeHoca ApIMOBOTrO a’po3oiid. [lornomenue, paccenBanue u ociablieHuEe CBETa B
asposoiie. PanuanuoHHBIN TEIIONEPEHOC B HENPO3payHOM CpeAc. YPaBHEHHE
IIEPEHOCA TEIUIOBOIO M3JIy4EHMS, METObl PEIICHUs 3aa4d O IEPEHOCE TEIIOBOIO
U3JIyYEHUS — MTOTOKOBBIN, MU Y3MOHHBIN, TUCKPETHBIA U cTaTucTHUYeckuit (MoHTe-
Kapno). I'pannuHble 1 HayaldbHBIE YCJIOBHS Ha OTPakIAIOLIUX MOBEPXHOCTSAX U HA
IIOBEPXHOCTU TOPHOYETO. Y CIOBUSA B CEYCHUAX NPOEMOB M B IPUIIETAIOIIEH K HUM
BHEIIHEeW obyiactu mpoctpancTBa. Knaccudukanus auddepeHmanbHbIx Mojeei
noxkapa.

IIpakTHyeckoe 3aHsATHE.

1. Co3nanue TOMONOTUH OOBEKTA ISl OLEHKU MOXKAPHOTO PUCKA C MOMOUIBIO
NPUKJIAJAHBIX IPOIPaMM HAa OCHOBE IOJIEBBIX MOJENEH MoXkKapa.

2. Co3aHue W pacdeT 3BaKyallMOHHOM COCTaBJISIIOLIEH pacyera MOKaApHOTO
pucka.

3. Nudbdepennuansuas (mojieBas) MaTeMaTrHieckasi MOJIeNb MOKapa B 31aHUH.

4. PacyeT mokapHOTO pucKa ¢ MOMOIIbIO MPUKIAIHBIX MPOrpaMM Ha OCHOBE
MIOJIEBBIX MOJIEIIEN MOXKapa.

CamocrositesbHass padora: CyIIHOCTh METOJa, €ro MH(MOPMATUBHOCTH U
00JIaCTh MPAKTUYECKOTO HCIOJIb30BaHUS, 0a30BYI0 cucTeMy Iud@epeHInaTbHbIX
YpaBHEHUH B  YACTHBIX  MPOM3BOAHBIX JJI  ONUCAaHUS  TypOYJIEHTHOIro
HECTAlMOHAPHOIO JBM>KEHUS U MPOLECCOB TEIJIO- U MacCOOOMEHa, alireOpanyecKyro
MozeNb TypOysieHTHOcTU. baszoBas cucrtema aud@epeHunanbHbIX ypaBHEHUN B
YaCTHBIX MPOU3BOJHBIX JIJISl ONUCAHUS TYpOYJIEHTHOTO HECTAl[MOHAPHOIO JABUKECHHUS
U TPOLECCOB TEIUIO- U MAacCONEPEHOCa B MHOTOKOMIIOHEHTHOM Tra30BOM CMECH C
Y4ETOM XMMHUYECKHX peakuuil U oOpa3oBaHMs JbIMOBOTO a3po30is. TypOyneHTHas
BA3KOCTb,  TEILNIONPOBOJHOCTh M Auddys3us.  Anredpanyeckas  MOJEINb
TypOynentHoctu. K-¢ ™Mogens TypOyneHTHOCTH. ['paHHuYHBIE YCIOBHS IS
napamMeTpoB TypOYyJIEHTHOCTM Ha OrPAXKICHUAX. MOJEIMpOBaHHE MPOLIECCOB
ropenusa. OpHocTyneHyaTass HeoOpaTuMmasi OpyTTO-peaklMsi MEXKIy TOPIYUM H
okucnuteneM. J[ByxcrymeHuaTtas peakius U oOpa3oBaHHe cakd. MaTemarmueckas
MoJielb 00pa30BaHUsl, KOAryJsIUU U MEepeHoca IbIMOBOro asposos. [lormomenue,
paccerBaHMe M oOcjlabjieHME cBeTa B a’po3oJie. PaguaiyoHHBIM TemionepeHoc B
HEIPO3pAavyHON cpele. YpaBHEHHE IIEPEHOCA TEIUIOBOTO M3JIyYEHMs, METOJbI
pelIeHus 3aaul O MEePEHOCEe TEIIOBOrO MU3JIyUY€HHUs — MOTOKOBbIN, Tu((y3nOHHBIH,
IUCKpeTHbIN u cratuctudyeckuil (Monre-Kapio). I'paHnuHble U HayaabHBIE YCIOBUS
Ha OTPaXkJAAKOLINX IIOBEPXHOCTSX U HA IIOBEPXHOCTH FOPIOYET0. Y CIIOBUS B CEUECHMSX
IpoeMOB W B TMpWIETAlONe K HUM BHEIMHEH o0JacTu MpOCTPaHCTBA.
Knaccudukanusa guddepeHnnansHbIx MOJENEH moxkapa.

Pexomenayemas imreparypa:

OcHoBHas [1-2],

JlomostauTenbHas [ 1-3].
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5. Metoauueckue PCKOMECHIAIIMH 110 OPraHm3alii H3y4YeHUusl JUCHUIIIMHBI

[Ipu peanuzanuu MpPOrpaMMbl TUCIUIUIMHBI UCTIONB3YIOTCS JICKIIMOHHBIE U
NPAKTHUYECKHUE 3aHATUS U CEMUHAPCKUE 3aHSATHUS.

OOMmuMH TENIAMH 3aHATUN SBISIOTCS:

— 00001IeHne, CcUCTeMaTh3alus, YriayOJIeHHe, 3aKpelyIeHHEe TeOPETHYECKUX
3HAHU{ TI0 KOHKPETHBIM TeMaM JIUCITUTUINHEI,

— dbopMupoBaHWEe YMEHHU MPHUMEHATH TMOJyUYECHHBIC 3HAHUS Ha TIPAKTHKE,
peann3ainys eIMHCTBA HHTEIEKTYaIbHON U MPaKTUYECKON JAesITENIbHOCTH;

— BbIpa0OTKa MPH PEIICHUH MOCTaBJIEHHBIX 337a4 NPOodEeCcCHOHATBLHO 3HAYUMBIX
KayecTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUIIAATHBBHI.

LenstmMu IeKIKU SABISIOTCS:

— JaTh  CHCTEeMATHU3WPOBAaHHBIE HAy4YHbIE 3HAHUS 1O  JUCIUIUIUHE,
aKIEHTUPOBAB BHUMaHUE Ha HanOoJiee CIOKHBIX BOMPOCax;

— CTUMYJIMPOBATh aKTUBHYIO MMO3HABATEIBHYIO JACSITEILHOCTh 00yJarOmnXCs,
Croco0CTBOBATH (DOPMUPOBAHUIO UX TBOPUYECKOTO MBIIILICHUS.

B xoxe mpakTHUeCKMX M CEMHMHAPCKUX 3aHATUHA OOecreurBaeTcs Mpoliecc
AKTUBHOTO B3aMMOJCHCTBUS OOYYaIOIIMXCS C MpernojaBareieM; MpHOOpeTarTcs
MPAKTUYECKUE HABBIKM W yMeHHs. llenb MpakTUYeCKWX M CEMUHAPCKUX 3aHATHM:
yIayOuTh U 3aKpPENUTh 3HAHUS, MOJYYCHHBIE Ha JIEKIUU, (POPMUPOBAHUE HABBIKOB
paboTel ¢ mHpOpMalueld U HUCHOJIb30BAaHUS 3HAHUU I PELIEHUS MPaKTHYECKUX
3aJ1a4; BBIIIOJIHEHUE TECTOBBIX 3aJJaHUI 10 MPOBEPKE MOTYUCHHBIX 3HAHUM U YMEHU.

CamocrosiTenbHas paboTra oOydaroUIMXCsl HampaBlieHa Ha yriayOJeHue W
3aKpeIJICHHE 3HAHWMA, MOJNyUYeHHBIX Ha JISKIHMSIX W APYTUX 3aHATHSIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO aKTHBHOTO TPUOOPETEHHs] HOBBIX, JOIMOJHUTEIHHBIX
3HAHWH, MOJATOTOBKY K MPEACTOSIINM 3aHITHSIM.

6. OueHo4YHbIe MaTepPUAJIbI 110 IUCHUIIHHE

Tekymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYBACT OIEHUBAHUE XOJ1a OCBOCHHS
JUCUUTUIMHBI, TPOBOJIUTCA B COOTBETCTBUU C COACPKAHUEM JTUCIUIUIMHBI [0 BUAAM
3aHATUN B (pOpME OIMpoca, PeIIeHUs MPAKTUISCKUX 3a/1a9 U TECTUPOBAHUSI.

[TpomexxyTouHas arrectanusi 0OCCIEYHMBAECT OIICHUBAHHUE MPOMEKYTOUYHBIX U
OKOHYATEIbHBIX PE3yJIbTAaTOB OOYUYEHHS 10 JUCHUIUIMHE, TPOBOJIUTCS B (opme
3adeTa ¢ OICHKOM.

6.1. IIlpuMepHbIE OLIEHOYHbIE MATEPHAJIBI:

6.1.1. Tekymero KOHTpOJIst

Tunosble BONpPOCHI I ONIPOCA:

1. Kakossl nenu nporaosupoBanust ODII?

2. Jlaiite onmpenenenue noxapy u O®II;

3. Oxapakrepu3yiTe NOKapHbIN (GaKTOp - IJIaMs U UCKPHI,
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4. OxapakTepu3yite TMOXapHbI (aKTOp - TOBBIIIEHHAs TEMIEparypa
OKPYXKaIOUIEN CPEIbL;

5. OxapakTtepu3yiiTe moxxkapHbIii (GaKTOp - TOKCUYHOCTh MPOAYKTOB TOPEHUS
U TEPMHUYECKOTO Pa3JI0KEHUS;

6. OxapakTepusyiTe MoxapHbIi (GakTOp — JAbIM;

7. Ilepeuuncnure npenenabHo aomyctumbie ODII;

8. Ha kakue kiaccel IeasaTcs MaTeMaTUYECKUE MOICIIU M0XKapa;

9. IlepeuncnuTe OCHOBHbBIE OMAacHbIE (DAKTOPHI MOXKAPA;

10. B kakux HOpMaTUBHBIX IOKyMeHTax perinameHTupytorcs ODII;

11. Kakue maTeMaTuuecKue MeTO bl NO3BOJISIOT OLleHUTh ODII.

12. Kakue ¢usznueckue siBICHUS BIUSIOT HAa pacIpOCTpaHeHHUE moxKapa?

13. [lepeuncaute QaxTophl, BIUSIOLIME HA CKOPOCTb PacHpOCTPAHEHUS
IJIJAMEHH 110 TOPIOYUM MaTepuraliaM;

14. OxapaktepusyiiTe MokapHbIi (HaKTop - MIams U UCKPHI;

15. OxapakrepusyiiTe TOXKApHBII (QakTop - TMOBBIIIEHHAS TeMIeparypa
OKPY>KaIoIIEeH Cpebl;

16. OxapakTepusyiTe mokapHbId PaKTOp - TOKCHYHOCTH MPOJAYKTOB TOPECHHS
U TEPMHUYECKOTO PA3JIOKECHUS;

17. OxapakrepusyiiTe MoXapHbIi (GaKTOP — JbIM.

18. B yem 3akirodaercs OCHOBHasl CIOXKHOCTb HCCIIEJIOBaHMS TOXKapa Kak
(bU3UYECKOro SIBJICHUS?

19. [TosicHUTE CYIIHOCTHh METO/1a aHAJIM3a CJIOKHBIX ITPOIIECCOB;

20. Kakwue coiictBa roproueid Harpy3ku (I'H) u xakum oOGpa3om BIHSIIOT Ha
JTUHAMUKY TI0’Kapa U €ro onacHbIX (akTopoB?

21. [Touemy HEBO3MOXHO MOAPOOHO U3Y4YUTH BiusHUE cBoiictB ['H Ha
MpPOTEKaHUE MOKapa TOJbKO HA OCHOBAHUH (PU3UUECKUX IKCIIEPUMEHTOB?

22. OxapakTepu3yiTe noxapHbiid (HakTop — riamsl.

23. Ha xaxue 3Tarsl AETUTCS MOKapa B 3aKPHITOM TOMEIIICHUH ?

TunoBble 3a1a4mn:

1. IlpoBecTu pacyeT AMHAMUKH OMACHBIX (DAKTOPOB MOXKapa MO KOHKPETHOMY
BApUAHTY MCXOJHBIX JaHHBIX. [locTpouTh TpaduKku H3MEHEHHS BO BpPEMEHH
COCTaBJIAIONIUX MAaTEpPUAIBHOTO M DJHEpPreTHYeckoro OajlaHca IMoXkapa, a TaKke
rpadyKu U3MEHEHUS MacChl M BHYTPEHHEH SHEPIUH T'a3a B IOMEILICHUH.

JlanHbIe 1151 pacuera

ITapameTp Howmep BapuanTa pacuera

1 2 3 4 5 0 7 8 9 10 11 12
Tlomemenue, M
JUTHHA 5 10 | 36 5 10 | 36 5 10 | 36 5 10 36
IIPUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. | 26 4 8 2,6 4 8 2,6 4 8
IIpoem 1, m:
Hwxnuit cpes 0 st Bcex BapMaHTOB pacyuera
Bepxunii cpe3 0,05 14 Bcex BapuaHTOB pacyeTa
IITUPUHA 0,8 miIs Bcex BapuaHTOB pacdeTa
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IIpoem 2, m:

Huwiciwii cpes o8 |08 |04 |08 |08 |04 |08|08|04]|08]|08]| 04

BepxHuii cpes 2312360232360/ 23]23|60]23] 23 6,0

Mupuna 12 {24 (36 | 12|24 36|12 [24 361224 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
I'oprouas Harpy3ka: JPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JUIMHA, M 5 10 | 10 | 0,5 1 4 5 10 10 | 05 1 4
HIMpUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Mmacca, Kr 1000 [ 3000 {3000 | 20 | 80 |1300| 500 |[1500|1500| 20 | 80 1300

2. IlpoBecTn C MOMOIIBIO MHTErPajJbHOM MOJENIH MOJEIMPOBAHUE MOKapa B
NOMEIMICHHUSIX C OJHUM MPOEMOM, IBYMs IIPOEMaMH U C MIEPEMEHHON MPOEMHOCTBIO.
[TocTpouts rpaduku U3MEHEHHs BO BpEMEHH ITapaMeTPOB Ia3000MeHa.

3. B mporpamme Fenix2+ chopmupoBath pacu€THy:0 MOJeNb IOXKapa B
KBapTupe (MIaHbl KBAPTHUP MPUIIATAIOTCS K 3aJaHMI0 Ha MPAKTHUYECKOE 3aHSITHE).
PacuéTtHass Mozenb COCTOMT U3 KBapTUPhl (B COOTBETCTBUM C BAapUaHTOM),
KOPUJIOPOM JTMHOM 15 u mmpuHon 3 MeTpa U BeCTHOIOJIS pa3MepoM 5 Ha 5 METpoB
(B KOTOpPOM HAxXOJMTCS OKHO U JABEPb — CBI3b ¢ aTMocdepoit). ['paHulibl pacuéTHOro
JIOMEHAa OJHO3HAYHO OMpEACNIIoTCS pacu€THOM ceTko (cerkamu). I[loxkapHas
Harpy3ka — TpsIMOYTOJIbHUK (MCIOJIb30BaTh TOJIBKO peakuuu 0e3  XJjopa).
CdopmupoBaTh TpH TpyHIbl «JIaTYUKOB» U «IJIOCKOCTH». llepBas rpyrmmna 1aTyukoB
— y BbIXOJIa U3 KBapTUphl. Bropas — nocepennne kopuaopa. TpeTbs — y BbIXoAa U3
BECTUOIOIA.

4. B mporpamme Fenix2+ mo pacdeTHON MOJAENH MOXKapa B KBAPTHPE MPOBECTH
MOJICJIMPOBAaHUE TMHAMUKU OMACHBIX (DAKTOPOB MOXKapa.

5. Co3pmaHue  cLEHApuUeB HBaKyallUd B  [OMELIECHUAX  Pa3InYHOU
(YHKIIMOHAIBHON OMACHOCTH U MOCJIEIYIOIIEro pacueTa BpeMEeHH dBaKyalluu JIIOIEH.
Coznath JOKaIMU-BBIXOAA COIVIACHO MHCTPYKIMH 1O UCIOJIb30BAHUIO MPOTPaMMBI.
[IpoBecT paccTaHOBKY JIIOAEH MO CLEHE U 3aJJaHuE CLIEHAPUEB MOBEJACHUS COTJIACHO
WHCTPYKIIMM TIO0 MCHOJB30BAHUIO MPOTPaMMbl U B COOTBETCTBHM C HCXOIAHBIMU
nanHbeiMU. [IpoBecTu pacueT BpeMeHu 3BaKkyanuu Jitojaei. CBeeHus o HeoOX0AMMOM
pacyeTe KapThl NyTeW »HBaKyalluM M TOPSAKY 3allyCcka pacuera OTPakeHbl B
MHCTPYKIMHU 10 MCHOJb30BaHUIO MporpaMmbl. [losydyeHHble pe3ybTaThl 3aHECTH B
TaOJMIy U TIOCTPOUTH I'PaQUKHA MPOLUEHTHOTO COOTHOUIEHUS BBIIIEAIINX JIIOJIEH KO
BPEMEHU.

Tunosble 3a1aHus /151 TECTUPOBAHUSA:
1. CormacHo TEXHHYECKOMY pErJIaMeHTy O TpeOOBaHUSX MMOXKAPHOU
0e30macHOCTH, OMAaCHBIMH (PAKTOpAMHU MOXKapa SIBISIOTCA
1. TenoBOI MOTOK
2. TIOBBIIIICHHAS ~KOHIIGHTPAIUS TOKCHYHBIX MPOAYKTOB TOPEHUS W
TEPMHUYECKOTO Pa3I0KEHUS
3. MaHuKa MPH dBaKyalluu
2. K comyTCTBYIOIUM TIPOSBICHUSIM OMACHBIX (PaKTOPOB MOXkKapa, OTHOCSITCS:
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1. [Inams 1 UCKpHI

2. OCKOJIKM, YacTH pPa3pyIIUBIINXCS alllapaToB, arperaroB, YCTAaHOBOK,
KOHCTPYKLIUH

3. [lonmkeHHast KOHLIEHTpaIUs KUCIOPOIa

4. TloHW>KeHHas KOHILIEHTPAllMU KUCIIOpOa
3. Iloxap, peryaupyembiii roproueid Harpy3Kkoi 3To

1. korga KuciIopojia B MOMENIEHWH OYE€Hb MaJI0 M CKOPOCTh BBITOPAHUS
ONPENETAETCS CKOPOCTHIO MPUTOKA BO3/1yXa U3BHE,

2. KOrja KHUCJIOpOoJia B TOMEIICHUH JIOCTATOYHO M CKOPOCTHh BBITOPAHUS
OTIPEIEISETCS CKOPOCTHIO ra3uUKaINK TOTUJINBA,

3. Korja KHUCJIOpOoJa B TMOMEMICHUH JIOCTATOYHO M CKOPOCTHh BBITOPAHUS
OIPENEISAETCS CKOPOCTHIO IPUTOKA BO3/1yXa U3BHE,

4. xorja KUCIopoAa B MOMEIICHMM OYEHb Maj0 U CKOPOCTh BBITOpPAHUS
OTIPEIEISETCS CKOPOCTHIO ra3uuKaINK TOIUJINBA,

4. Tlocne TOro, Kak JIOKQJIM30BAaHHOE BOCIUIAMEHEHUE MEPEILIO B YCTOMYMBOE
FOpEeHneE, TATBHEUIIIAN TPOLIECC MOYKET MONTHU M0 OJHOMY M3 TPEX HAIPABJICHUM:

1. 3aropeBumiicsi MpeaMeT CTOPUT MOJHOCTHIO, U MOXKAp MPEKPATUTCS, HE
pacOpoOCTPaHUBIIMCh HA JAPYTHMe W3ACIUS U3 TOPIOYEro Marepualna, 3TO UMEET
MECTO, B YaCTHOCTH, MPHU YCIOBUHU, €CIU TMEPBBIA 3arOpeBIIUNCS MNPEAMET
HAaXOJUTCS B U30JIMPOBAHHOM IOJI0KEHUN

2.[Ipy HeEmoCTaTOYHON BEHTWIAIMHM TIOXKAp MOXKET aBTOMATHYECKH
PEKPaTUThCS, WM TOPeHHE OyAeT MPOUCXOAUTh C TAKOW MaJlol CKOPOCTHIO,
KOTOpasi AUKTYETCS JOCTYITHOCTBIO KUCIOPOAA

3.[Ipu nmocTaToyHOM KOJIMYECTBE TOPIOYEro MaTepuaia M IPHUTOKa
CBEXKEro BO3JyXa II0XKAp MOXET BBIPACTH JO pa3sMEpPOB IOJHOTO O0XBaTa
IJJAMEHEM BCEW KOMHAThI, KOT/1a TOPSIT BCE BO3TOPAaE€MbI€ TOBEPXHOCTH

5. CToxacTU4eCcKrue METOJIbI MOJIETTUPOBAHMUS - 3TO METO/IbI C UCIIOIH30BAHUEM

1. uHTErpaIbHBIX YPaBHEHUH,

2. tuddepeHnraIbHbIX YpaBHEHHIH,

3. TEOpUH BEPOSTHOCTH,

4. TeOpuM SKCIEPUMEHTA,

6. Kakas Mopmenb uCHMONB3yeTCsS IS TOMEIICHUH, B KOTOPBIX OJWH W3
F€OMETPUYECKHUX Pa3MEPOB ropasio 00Jibie (MEHbIIIE) OCTaTbHbBIX

1. MuTerpanpHas

2. 3oHHas

3. [lonesas

7. TemoBo# MOTOK, OTHECEHHBIM K €IMHUIIE U30TEPMHUUYECKON MOBEPXHOCTH,
Ha3bIBACTCA

1. NI0THOCTHIO TEIJIOBOTO MOTOKA

2. yIeIbHBIM TEIIOBBIM TOTOKOM

3. TEIUIOBOI1 Harpy3Kou

8. Jlma HacTymjieHus TOJHOTO OXBara IUIAMEHEM IIOMEIIeHUsT Tpelyercs
TEIUIOBOM IMTOTOK HHTEHCUBHOCTBHIO TPUMEPHO
1. 10 kB1/M2 B 00BbeMeE HOMEIIEHUS
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2. 20 kB1/M2 Ha ypoBHE TI0J1a
3. 40 kB1/M2 Ha ypoBHe mona
4, 30 kBt/M2 B 00beME TOMENIEHUS
9. Hns pacuera ODII cTroxacTHUeCKUMU METOJIaMH IIPUMEHSIFOT:
1. ypaBuenue Knanetipona,
2. ypaBHeHue CTokca,
3. ypaBHeHue bepnyiim,
4. xoHeuHble 11enu Mapkoga,
5. ypaBHenue Oypre-Kupxroda
10. [ToneBbie Moaenu 6a3uPyIOTCS HA UCTIOIb30BAaHUU
. CTOXaCTHUYECKUX METOOB,
. muddepeHnranbHbIX ypaBHEHUN B YACTHBIX MPOU3BOJIHBIX,
. JUTSl PUOIN3UTEIBHBIX PACUETOB MOXKApa,
. B TIOJICBBIX YCIIOBUSX,
. MHTETPAJIbHBIX YPaBHEHUH B YACTHBIX TPOU3BOTHBIX

O b owpNPE-

6.1.2. IIpome:xxyTO4HOI aTTECTAIUU
IIpuMepHbBIii NepeYeHb BONPOCOB, BLIHOCHMBbIX HA 3a4eT ¢ OLEHKOI

1. Omnacubie  ¢aktopel noxapa (O®II). dusuueckue  BEIUYMHBI,
xapakrepuzytomuecs O®Il B KOJIMUECTBEHHOM OTHOLIEHHM M HUX MPEAEIbHO
JOMYyCTUMbIE 3HAUCHHUS.

2. lloHATue W BUJIBI MOXKAPHBIX PUCKOB, UX NMPUMEHEHHE U KOJINYECTBEHHOE
HOpPMHUpPOBaHUE.

3. OcCHOBHbIE pacy€THbIE BEJIWYUHBI JI1 ONPEICICHUS WHIAUBUAYAIbHOIO
HOKapHOTO PUCKa IPaKJAHCKUX 34aHUN. MIX XxapakTepucTuku.

4. Kakum o0pa3zom ompenensieTcs BEpOATHOCTh ABaKyalldd W3 3JIaHUs TpU
pacy€re WHIMBHIYaJbHOTO IMOXKAPHOIO pUCcKa. B 4éMm 3akiouaercs omnpeaeieHue
BpeMEHHU OJIOKUPOBKH myTei sBakyannu ODII.

5. B kakux ciydasx OCYIIECTBIISICTCS OMpPENEICHHUE MOKapHBIX PUCKOB IS
MIPOM3BOJICTBEHHBIX OOBEKTOB U KaKHX BUJIOB MOKAPHBIX PUCKOB.

6. OOmme TpeOoBaHus K pacyéTaM MOKAPHOTO PUCKA HAa MPOU3BOJICTBEHHBIX
00BEKTaX U UX OCOOEHHOCTH.

7. Bo3MmoxHocTh mnosiBieHus kakux O®II yuutsiBaeTcs Hpu HOCTPOECHUU
1oJIel ONacHbIX (aKTOPOB MOXkKapa I Pa3IMUHbIX CLIEHAPUEB PA3BUTHUS MOXKapa.

8. IlepeyeHp mpPOLECCOB, MMEIOIIMX BO3MOXHOCTb BO3HUKHYTH IpHU
peaiu3allud  MOKAapOOMAaCHbIX CUTyallUd M TMOXapoB WM SBJSIIOIIMECS UX
HOCIEACTBUSMM, IIPU  OIPENEICHUH I0XKAPHBIX PHUCKOB IPOM3BOJICTBEHHBIX
00OBEKTOB.

9. B uéMm HEoOXOOUMOCTh MOCTPOCHHUS JIOTHYECKOTO JepeBa COOBITUN IS
CICHapusi BO3HUKHOBEHHUS M PAa3BUTHS MOXKAPOOIMACHOW cuTyauuu (moxapa).
[IprHIMI IOCTpOEHUS.
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10. Kakum 00pa3oM OCYIIECTBIISIETCSI pacyeT 3HAYCHUN WHANBUIYATbHBIX
MOKapHBIX PUCKOB B 3/IaHUSIX U HA TEPPUTOPUU ITPOU3BOJICTBEHHOTO OOBEKTA.

11. Kakum o00pa3oM OCYIIECTBISIETCA pacyeT 3HAYEHUH COLMAIBHOIO
MOXKAPHOTO pUCKa IS 3AaHUI TPaKJAHCKOTO Ha3HAYEHMs, HAXOJALIMXCS BOJIM3H
00BEKTA.

12. Kakum oOpa3oMm ormpenensiercs pacuéTHBIM CLEHapuil M KOJIMYEeCTBa
rOPIOYMX  BEIIECTB, TMOCTYMAalOIUX B  OKpY)Kalolllee IMPOCTPAHCTBO  IpHU
BO3HUKHOBEHHUH MMOYKAPOOIACHON CUTYyaI[uu Ha MTPOU3BOJICTBEHHOM OOBEKTE.

13. Meroasl MareMaTH4ecKOro MmojaenupoBanus guHamukn OO®Il, #x
O0COOEHHOCTH M 00JIaCTH MPAKTUUECKOTO UCTIOIh30BaHUS.

14. Kakum 00pa3om OmpenenseTcs BEPOSTHOCTh SBAKyallMM W3 3AaHUS TPU
pacuére MHIMBUAYaJIbHOTO MOXKAPHOIO pucKa. B 4éMm 3akimtouaercst onpenencHue
BpeMeHH OJI0KMpOBKHU IyTel sBakyaruu ODII.

15. MaTerpaibHblid METOJT OITMCAHUSI COCTOSIHUS Ta30BOM CpeJIbl MPH MOXKApEe B
nomemeHun. CpeaHeoObeMHas IUIOTHOCTh Ta30BOM Cpefbl M CPeaHEOOBEMHBIC
napiyaibHbIC MJIOTHOCTH €€ KOMIIOHEHTOB.

16. CpenqneoObeMHasi BHYTPEHHSISI SHEPrusi U CPEAHEOOBEMHOE JaBIICHUE
ra3oBOM CpeJbl B IOMENICHHH.

17. CpennemaccoBas U cpeIHEOOBEMHAs TEMITEPATYPhI CPE/Ibl B TOMEIIEHUH.

18. MeToauka omnpeaesieHusl CpeTHe0ObEMHOTO TaBIICHUS, CPEAHEMACCOBOM H
cpeaHeoObEMHOM TeMIIepaTyp Ha OCHOBE MHCTPYMEHTAIbHBIX U3MEPEHUM.

19. UnTerpanbHoe ypaBHEHHUE COCTOSIHUSI Ta30BOM CPE/Ibl B TOMEIICHUH.

20. JIeiMooOpa3zoBaHre ¥ TapameTpbl JbiMa, OOPa30BAHHOTO TBEPIBIMU
yactuuamu. Koarymsanus u cequMeHTanus YacTUll bIMa.

21. OnTruyeckoe KOJIMYECTBO JIbIMAa U CPeAHEO0BEMHAsL ONITUYECKAs TNIOTHOCTh
npiMa. CBsi3b MEXAY ONTHYECKOW IIOTHOCTBIO JIbIMAa W AAJbHOCTBIO BUIAMUMOCTH.
DKCIEpUMEHTAIbHBIE METO/IBI U3MEPEHHUS ONITUYECKON TIIOTHOCTH JIbIMA.

22. VIaTerpanpHblii METOJ] TEPMOJMHAMHUYECKOrO aHanm3a moxkapa. Cpena B
MMOMEILEHUH KaK OTKPBITAsi TEPMOIMHAMUYECKAsI CUCTEMA.

23. BbIBOJ ypaBHEHUI MaTepUaIbHOTO OajlaHca CPelbl M €€ KOMIIOHCHTOB.

24. BpIBOJI ypaBHEHHMI OalaHCa ONTHYECKOTO KOJMYECTBA JbIMAa W DHEPTHUHU.
HauanbHble yCIOBUS U YCIOBUSL OHO3HAYHOCTH.

25. Knaccudukaiuss WHTETPAIBHBIX MaTeMaTHYECKUX MOJIeNel Tokapa.
Marematnyeckas MOCTaHOBKA 3a1a4u O mporHo3upoBaHuu ODII Ha ocHOBE MOIHOM
cucteMbl nuddepeHIManbHbIX YPAaBHEHUN UHTErpaIbHOM MOJENH MoxKapa. MeTo bl
YUCJIEHHOTO PEUIEHUS 3TOU 3a/1a4H.

26. [IpuBenenne  ypaBHeHUM, onuchBawmux  auHamuky  O®II, k
6e3pazmepHomy Buay. [loobue u kputepun nogo0us moKapoB.

27. ITpuunnbl, 00ycIaBIMBaIONIME TBUKEHUE Ta3a U ra3000MEH MOMEIIECHUS C
BHEIIIHEN CpEefoil yepe3 mpoeMbl MpH Ioxkape. PacnpeneneHne ruapoCTaTHUYECKUX
JABJICHUM 0 BEPTUKAJIU BHYTPHU U CHAPY KU TOMEIICHUS.

28. ITnockocth paBubix naBienuit (I1PJ1). 3aBucumocts pacnonoxenus: [1P]]
OT CpeIHEOObEMHBIX 3HAUEHWU [IaBICHHWS ¥ IUIOTHOCTH Ta30BOM Cpenbl B
MTOMEILICHHH.

16



29. BO3MOXHBIE peKUMBI TA3000MEHA TTOMETIIEHUS YEPE3 TIPOEM.

30. ®opmynbl a7 pacueTra CKOPOCTH JIBIKEHUS YXOISIIUX Ta3oB U
MOCTYIAOIIETO BO3AyXa B Pa3HbIX TOUKAX MPOEMa.

31. 3aBUCMMOCTH MAacCOBBIX PACXOJOB YXOISIIMX Ta30B W MOCTYIAIOIIETO
BO3/lyXa JUIsl BEPTUKAIBHOTO MPSMOYTOJBHOTO IMpoeMa MPU PA3TUYHBIX PeKUMAaX
ra3000MeHa OT FeOMETPUUYECKUX XapaKTEPUCTUK 3TOTrO MpoeMa U CpeaHEOOBEMHBIX
napaMeTpoOB COCTOSIHUSI Ta30BOM Cpeibl B MOMEIICHUH (TUIOTHOCTU U JIABJICHHUS ).

32. 'a3000MeH uepe3 Kpyriible BepTUKaIbHbIE TpoeMbl. ['a3oo00MeH uyepe3
TOPU30HTAJIBHBIE IPOEMBI.

33. ®opmybl A pacyeTa MacCOBBIX PacXoJOB Ta3a yepe3 MpsSMOYTOJIbHBIN
IIPOEM C YYE€TOM BIIMSIHUS BETPA.

34. BausitHue HEOJHOPOJHOCTH TEMIIEpAaTypHOro MOJii B TOMELIEHUH Ha
pacnpeeneHne ruApoCTaTUYECKUX JaBICHUNH BHYTPH MOMEIEHUS U Ha ra3000MeH
4yepe3 IPOEMBI.

35. PagnannoHHO-KOHBEKTUBHBIA TPOIECC TEIUIONEpPEHOCca B Ta3000pa3HOM
cpezne Mpu Nokape B TOMEIICHHH.

36. TermmooTaaua TOPU3OHTAIBHBIX CTEPIKHEBBIX KOHCTPYKIIUNA, OMBIBAEMBIX
MJIaMEHEM.

37. TernmoBoe B3aUMOJICHCTBUE TIEPEKPHITHIA C BOCXOISAIIIM ITOTOKOM Ta30B OT
ouyara ropeHHsl.

38. TermnmooTaaua BEpTUKATBHBIX MIOBEPXHOCTEH OTPaKICHUI MOMEIIECHUS TpU
Pa3IMYHBIX CTAJAUAX MOXKapa.

39. Ilponieccsl HarpeBaHUsl CTPOUTEIBHBIX KOHCTPYKLMH NpHU TMOXKape u
MaTE€MaTU4YecKoe oOmnucaHue OdTux IpoueccoB. CoNpspKeHHAasT MaTeMaTH4yecKast
IIOCTAHOBKA 33J1a4¥ O HarpeBaHUU CTPOUTENBHBIX KOHCTPYKLIUI PHU MOXKape.

40. DOmnupuueckue GopMmyibl UL pacdera CpeAHuX  Kod(PPUIMEHTOB
TEIJIOOTAa4YH Ha BEPTUKAIBHBIX U TOPU30OHTAIIBHBIX MIOBEPXHOCTAX OTPaKICHUM.

41. Dmnupudeckre (GopMyIbl A pacueTa MHTETPATBLHOTO TEIJIOBOTO MOTOKA
B OTPAXKIACHUSX.

42. JIyuucThIil TETUIOBOM TTOTOK Yepe3 MIPOEMBI.

43.Toproune BemecTBa M WX XapakTepuUCTHKH. (OCOOEHHOCTH TOpPEHUs
TBEPIBIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB.

44, CxopocCTh BBITOpaHUs FOPOYUX MaTeprasioB. CKOPOCTh TEIIOBBIJEICHHS B
1aMeHHo# 30He. KoadGuimeHT noaHoTh TOPeHHS.

45. l'oprouass Harpy3ka B TOMEIIEHWHM W €€ XapakTepucTHku. JluHeiHas
CKOPOCTb PACHPOCTPAHEHMS IJIAMEHU O MOBEPXHOCTH roproveil Harpysku. Pacuer
IO TI0Kapa MpU Pa3IuYHbIX BUJAX MOXKAPHOU HArPY3KH.

46. YenbHasi MaccoBas CKOPOCTh BBITOPAHUS TBEPJbIX M KUIKHUX TOPHOYMX
MaTtepuanoB. TenioBas MOIIHOCTh OYara rnoxapa B HOMEILIEHHUU.

47. BnusHue razoo0MeHa Ha MPOIECC TOPEHHUS MATepHAIOB B TOMEIICHUMU.
PexxnMbl MoapoB B IOMELIEHWH B 3aBHCHUMOCTH OT KOJIMYECTBA MOCTYIAOLIETO
4yepe3 NPOeM BO3AyXa. 3aBUCMMOCTh MOIIHOCTH TEIUIOBBIAEICHUS IPH MOXKape OT
KOHLIEHTPAlUU KUCIOpOAa B IOMEILIEHUH.
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48. BnusiHue mpoieccoB 00pa3oBaHUS CJOS 30JbI M YISl Ha MAacCOBYIO
CKOPOCTb BBITOPAHUS [MOXKAPHOW HAIPY3KH.

49. CxopocTtu noTpedsieHrs KUCI0poaa, 00pa3oBaHUs TOKCUYHBIX MPOIYKTOB
TOpPEHUS U AbIMOBBIJICIICHHUS.

50. Oco0eHHOCTh Ta3000ME€Ha TMOMEIICHUSI C OKpyKaroled armocdepoil B
HayaibHOM  craguum  mnoxapa. Cucrema  nuddepeHIHATbHBIX  YpaBHEHHM
MHTErpalibHOM MOJIENH MOXKapa C y4eTOM 3TOM 0COOEHHOCTH ra3000MeHa.

51. Cpennee 3HadyeHue kodh( UIIMEHTA TEIIIONOTEPh, XapaKTEPU3YIOIIETO
TEIJIONONIONIEHUE OTPaXKICHUSAMM.

52. AnanuTudeckoe pelieHue 3a/1a4i 0 IMHaMUKE OMAacHBIX (PaKTOPOB Moxkapa
IpU KPYroBOM M JIMHEHHOM paclpOCTPaHEHHH IUJIAMEHHM IO MOBEPXHOCTU TBEPIOU
rOprOYEH HArpy3KH, a TAKKE IIPU TOPEHUHN KUIKOCTEM.

53. ®opmMyInbl IS pacyeTra CpeAHero 3HadeHus KodhdUIIMEHTa TeIIonoTeph
OpU  OMNpEeAENCHUH KPUTHUECKUX CpPEeIHEOOBEMHBIX 3HAUEHUM TeMIEepaTyphl,
KOHLIEHTpalMi TOKCUYECKUX ra3oB, AeQUIMTa KUCIOPOIa U ONTUYECKON TUIOTHOCTH
JIBIMA.

54. B3auMOCBA3b MEXKIYy KPUTHYECKUMU CpPEIHEOOBEMHBIMU 3HAUYCHHUSIMU
OMacHbIX (PAKTOPOB MOXKapa C MPEAEIbHO JOMYCTUMBIMU MX 3HAUYECHUSMH B 30HE
peObIBAHUS JIFOIEH.

55. @opMynbl A pacueTra KPUTHUYECKOM MPOJOKUTENIBHOCTH IOXapa I0
YCIIOBUIO  JOCTHKEHMSI KaXKIbIM  ONAcHbIM  (DaKTOPOM  CBOEr0  MPEJEIbHO
JOTYCTUMOIO 3HaY€HUs B paboueil 30He.

56. BausiHue pa3MepoB MPOEMOB Ha JAMHAMMKY OMNACHBIX (PAKTOPOB MOXKapa.
Kpurepuit npoeMHOCTH. 3aBUCUMOCTh KPUTHYECKOW IPOJTOKUTEIBHOCTH TI0Kapa OT
KpUTEPUs IPOEMHOCTH.

57. O600mennbie nuddepeHnranbable  ypaBHeHHs moxapa. [logoOue wu
MOJICJIMPOBAaHUE HAYAIILHOMW CTaIUM MOXKapa.

58. Moaudukanus 06a30Boi MaTeMaTHUECKONM MOJIENU JJis y4yeTa BIUSHUSA
00BEMHOT0 Ta30BOTO TyIIEeHUs. JJOMOTHUTEN HOE YpaBHEHHE OallaHca.

59. BausiHue  KOHIIEHTpAallMM OTHETYIIAIETo BeHlecTBa HAa  CKOPOCTh
BBITOPAHUSI.

60. Moaudukarus 0a30BOil MaTeMaTHUYECKONM MOJAENH JUIs ydeTa TYLICHUS
pacIbUIEHHON BOJOM. JlOMOJHUTENBbHAS CUCTEMA YPABHEHUN U HAYAJIBHBIX YCIOBUU
JUISL ONUCAHUS MWCHAPEHUs Kalellb, OXJIAKIACHUS KOHCTPYKIMA UM CKOPOCTH
BBITOpaHUsl MaTeprasia. AJTOPUTM YUCIEHHOMN peanu3aii MOJIENH.

61. OcobeHHOCTH pacnpeneNeHus JJOKaJIbHBIX MapaMeTPOB COCTOSIHUSI Ta30BOM
Cpellbl BHYTpHY MOMENICHUS B HAYAJIbHOW CTaJNM MOXKapa U MpH JOKaIbHBIX MOXKapax.

62. Paznenenue npocTpaHCTBa BHYTPHU MOXKapa Ha 30HbI. XapaKTepHbIE 30HbBI B
HayaJbHOW CTaJUM MOXKapa. BO3AyXa.

63. OnpeneneHrne MOTOKOB MAacChl M PHEPIUM U3 KOHBEKTUBHOW KOJOHKHU B
MPUTIOTOJIOYHBIN CJION HA OCHOBE TEOPUH CBOOOTHOW TYpOYJIECHTHON KOHBEKTHBHOM

CTpyH.
64. TernnooOMeH MPUMOTOIIOYHOM 30HBI C OTPAKICHUSIMHU.
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65. JIuddepennmanpabie ypaBHEHHS] MaTEPUAIBHOTO OajlaHCa ra30BOM CPEIIbI
U ¢ KOMIIOHEHTOB, OajlaHca ONTHYECKOTO KOJMYECTBAa JbIMA W JHEPTUU IS
MPUNIOTOIOYHOM 30HBI TPU OTCYTCTBUU Ia3000MEHa ¢ BHEITHEN aTMOC(HEPOH.

66. ludpdepennvanbuple  ypaBHEHHS  JBIDKCHHS ~ HIDKHEM — TpaHMIIBI
MIPUIIOTOJIOYHOM 30HbI. HavanbHbIE yCIIOBUS.

67. MaremaTuyeckasi MOCTaHOBKA 3aJa4yd O JWHAMHUKE OIMAcCHBIX (HaKTOPOB
mo’kapa B TMPHUIIOTOJIOYHON 30HE W €€ aHAIMTHYCCKOE PEIICHHWE TPU TOCTOSHHBIX
3HAYCHHUSX PAa3MEPOB M TEIUIOBO MOIIIHOCTH O4Yara ropeHHs.

68. MaTemaTudeckass MOCTaHOBKA 3aJladyd MPHU Ta3000MEHE MPUITOTOJIOYHOTO
CJIOSI C BHEIITHEH CPeioi M M3MEHSIOIIMMCSI CO BpEMEHEM 04aroM Imoskapa.

69. bazoBass cucrema muddepeHIMATbHBIX  YpaBHEHUH B  YaCTHBIX
MPOU3BOJHBIX IS OMUCAHUS TYpPOYJIECHTHOTO HECTAllMOHAPHOTO JBMIKEHUS W
MPOIIECCOB TEIUIO- M MAacCCOMNEPEeHOCa B MHOTOKOMIIOHEHTHOW Ta30BOM CMECH C
Y4E€TOM XMMHUYECKUX PEaKIil 1 00pa30BaHuUs JHIMOBOTO a3PO30JIs.

70. MaTemaTudeckass MoOJIelb 00pa3oBaHUS, KOAryidslWH U IepeHoca
JBIMOBOTO a3p0307Isl.

/1. PanuaiiuoHHBIN  TEIJIONIEPEHOC B HEMpo3payHOM cpene. YpaBHEHHE
MepeHoca TEMIOBOTO M3IYYCHHsI, METOJbI PEIICHHUS 3a/a4d O MEePEHOCe TEIIOBOTO
W3ITy9dCHHS.

72. Knaccuduxamms nuddepeHuanbHbIX MoIeseH moxapa.

6.2. [loka3aTe/u U KPUTEPUH OLICHUBAHUS MPOMEKYTOYHOM aTTecTallNU

Cucrema OIICHHMBAHHA BKIHOYACT:

®dopma [Tokazarenu Kputepuu onieHnBanus Ouenka
KOHTPOJIA OLICHUBaHUSA

3adeT ¢ MPaBWIBHOCTb U | JJaH TPABWIbHBIN, TOJHBIA OTBET Ha OTJIMIHO
OILICHKOM IIOJIHOTA OTBETA | OCTABJICHHBIM  BOINpPOC,  IOKa3aHa

COBOKYITHOCTE OCO3HAHHBIX 3HAHUH 110
AUCHUIIIIMHE, NOKA3aTCIbHO PACKPLITHI
OCHOBHBIC ITOJIOKCHUA BOITPOCOB;
MOTYT OBITH AOMYHICHBI HCIOYCTHI,
HCITPABJICHHBIC CaMOCTOATECIIBHO B
MMpoHeCcCC OTBCTA.

JaH  TpaBWIbHBIA,  HEJOCTATOYHO XOPOIIIO
MOJHBIA OTBET Ha ITOCTaBJICHHBIM
BOIPOC, TMOKA3aHO YMEHUE BBIJICIUTD
CYILIECTBEHHBIE M HECYLIECTBEHHBIE
MpU3HAKU, [PUYHUHHO-CJICICTBEHHbBIC
CBSI3M; MOTYT  OBITh  JOMYIIEHBI
HEJI0YEThI, UCIIPABJIECHHbBIEC C TTOMOIIBIO

MIpEnoiaBaTeis.
JaH HEJAOCTAaTOYHO TMPABUIbHBIA U | YIOBJIETBOPUTEIHHO
TMIOJTHBIH OTBET; JIOTHKA U
MOCJIeI0BATEIbHOCTh U3JI0KEHUS
UMEIOT ~ HapylleHus; B OTBETe

OTCYTCTBYIOT BbIBOJBI.
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OTBET MPEJICTaBIISIET co00i1 | HEeYIOBIETBOPUTEILHO

pa3po3HEHHbBIE 3HaHUS c
CYIIECTBEHHBIMH  OIIMOKaMH  TIO
BOIIPOCY; MPHUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTh
WBJIOKCHUS;,  JIOTIOJHUTEIBHBIE |

YTOUHAOMMKUC BOMNPOCHI HC MPUBOIAT K
KOPPEKIIMH OTBETA Ha BOIIPOC.

7. PecypcHoe o0ecniedeHne T CHUILTAHBI

7.1. JInueH3uOHHOE U CBOOOIHO pacnpocTpaHsieMoe IPOrPaMMHOe
odecrieuenue

[lepedyeHp JTUIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSIEMOTrO MPOTPAMMHOTO
oOecrieueHus1, B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOICTBRA!

- Microsoft Windows 7 Professional — I10-BE8-834 [Jlunen3unonHoe]
(MHOCTPAHHOTO TPOU3BO/JICTBA);

- Microsoft Windows 8 Professional — T10-842-573 [JIuneH3noHHOE]
(MHOCTpPaHHOTO MPOU3BOJICTBA);

- Microsoft Office 2007 Standard — I10-D86-664 [JIuneH3noHHOE]
(MHOCTPaHHOTO TPOU3BOJICTBA);

- Microsoft Office Standard 2010 - I10-413-406 [JIuueH3uOHHOE]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2013 - I10-3CO0-218 [JIuueH3nonHOE]
(MHOCTPaHHOTO TIPOU3BOJICTBA);

- Adobe Acrobat Reader — T10-F63-948 [CBoGomHO pacmpocTpaHsiemoe]
(MHOCTPaHHOTO MPOU3BOJICTBA);

- 7-Zip — TIO-F33-948 [CBobomaHO pacmnpocTpaHseMoe] (MHOCTPAHHOTO
MIPOU3BOJICTBA);

- Adobe Flash Player — I10-765-845 [CBoOomHO pacmpocTpaHsieMoe]
(MHOCTpPaHHOTO MPOU3BOJICTBA);

- Apache OpenOffice — IIO-EB7-115 [CBoGomno pacmpocTpansiemMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Google Chrome - TIO-F2C-926 [CBobomHO pacmnpocTpaHsiemMoe]
(MHOCTPaHHOTO MPOU3BOICTBA);
- LibreOffice - TIO-CBB-979 [CBoGomHo  pacmpocTpaHsiemoe]

(MHOCTPAHHOTO TPOM3BOJICTBA);

- Ampr OOpazoBanme 8 — [10-534-102 [CBoOomHO pacmpocTpaHseMoe-
1912] (oTeyecTBEHHOTO TIPOU3BOJICTBA).

- Fenix2+ - I10-38C-720 [JIunieH3noHHOE] (0T€UeCTBEHHOTO
IIPOU3BO/ICTBA).

7.2. llpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHbIE
CHCTEMBbI
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Nudopmarnmonnas cnpaBounas cucrema — CepBep OpraHOB TOCYIapCTBEHHON
Bnactu  Poccwmiickoit  @epepammm  http://poccus.pd/  (cBoOOmHBIA  AoCTyN);
npodeccuoHanpHbie 0a3bl AaHHBIX — [lopTanm OTKpBHITEIX naHHBIX Poccuiickoii
®deneparuu  https://data.gov.ru/  (cBoOOaHBIN 1ocTyn); deaepanbHbIii  MOpTal
«Poccuiickoe oOpazoBanue» http://www.edu.ru (cBOOOIHBIN JOCTyM); CHCTEMa
opUIMATEHOTO  OMyOJMKOBaHWS TMPABOBBIX aKTOB B JJICKTPOHHOM  BHJE
http://publication.pravo.gov.ru/ (CBOOOIHBIN TOCTYT); CIIpaBOYHAs MPAaBOBas CUCTEMa
«Koncynprantllmoc: CrynenT» [DnekTpoHHbIA pecypc]. — Pexum pgoctyna:
http://student.consultant.ru/, (cBoOOAHBIN JOCTYI); dJIEKTpOHHAs OMOIMOTEKA
yHuBepcutTeTa  http://elib.igps.ru  (aBTOpU30BaHHBIM  JOCTYM);  AJIEKTPOHHO-
ombmmoreunas cucrema «3bBC IPR BOOKSy»  http://www.iprbookshop.ru
(aBTOpPU30BAHHBIN 10CTYI).

7.3. JIuteparypa

OcHoBHas JMTEpaTypa:

1. IlporHo3upoBanue onacHbIX (akTOpOB moxapa: YuedHoe nocodue / FO. /1.
MotopeiruH, B.A. JloBuukoB, @®.A. JlementneB, O.H. benpmmua. — CII6.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. Ananu3 HapylleHUd HOPMATUBHBIX TpeOOBaHHI B 0OJACTH MOKAPHOM
0€30MacHOCTH, MPOTHO3UPOBAHUE U IKCIEPTHOE HCCIIENOBAaHUE HMX IOCIEICTBUM:
yuebHoe nocobue / H.B. Iletpoga, 10./]. Motopsirud, A.O. AutonoB u ap. — CII6.:
Cankr-IletepOyprckuit yauBepcutetr ['TIC MUC Poccum, 2017. — 158 c. Pexum
nocryma: http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonoJiHUTeIbHAS JINTEpaTypa:

1. TlporHo3upoBaHue omnacHbIX (haKTOPOB TMoOXKapa : Kypc JeKIud /
cocraButenin C. A. CazoHoBa. — Boponex : BopoHeXCKuil TocyJaapCTBEHHBIN
apXUTEKTypHO-CTpouTenbHbIH yHUBepcuter, ObC ACB, 2015. — 100 c. — ISBN
2227-8397. — Tekcrt : 3aeKTpOHHBINA // DneKkTpoHHO-OMOMMoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/55022.htmi

2. Teopust ropenuss U B3pbiBa: YueOHUK a1 BbizoB MUC Poccum / B.P.
Mamunaun, B.W. Knumkun, C.B. AnukeeB u ap. — CIIO.: Cankr-IletepOyprekuii
yauBepcuter ITIC  MUC Poccum, 2009- 280 c. Pexum pocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130&remote=false

3. IlpornosupoBanue omnacHbIXx (aktopoB mnoxapa / Motopeirun O,
JlopunkoB B.A., TlapunoBa O.I'. // JlaGoparopusiii mpaktukym CII6.: CII6
YHuBEpCcUTET I'TIC MUC Poccun, 2008.
http://elib.igps.ru/?4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-
abd4377dddal
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http://elib.igps.ru/?4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-abd4377ddda1

7.4. MaTepuaJibHO-TeXHUYECKOe o0ecneyeHmne

Jist mpoBeneHHsT W OO€CIEUEHUs 3aHATUA MCIHOJIB3YIOTCS TMOMEIIEHUS,
KOTOpBIE TPEACTABIAIOT COOOW y4eOHBbIE ayJUTOPUU [IJIsi TMPOBEICHHUS YUEOHBIX
3aHATHH,  TMPEAYCMOTPEHHBIX  IPOTPAMMOM  CIICIMAJIUTETa,  OCHAIICHHBIC
o0OpyZOoBaHUEM M TEXHUYECKUMH CPEACTBAMH OOYYCHHs: aBTOMATH3WPOBAHHOE
pabouee MecTO TpernojaBaresisi, MapKepHas J0CKa, MYJIbTHMEIUNHBIA MPOCKTOP,
JIOKYMEHT-KaMepa, HOyTOYKH, [TOCaI04YHbIe MecTa 00y4aroInuXCsl.

[Tomemienust i CaMOCTOSITENIBHOW PabOThI  OOYYArONIUXCS OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO NOJAKIIOUEHHS K ceTu «MHTepHeT» u
oOecreyeHnueM J0CTyna K 3JEeKTPOHHOM HH(OPMAIMOHHO-00pa30BaTeIbLHOM cpee
YHUBEPCUTETA.

ABTOPBI: KaHAUIAT TEXHUYECKUX HAYK, TOIEHT JlemeHTheB D.A.
JOKTOp TEXHUYECKUX HayK, mpodeccop Motopeirun FO. /1.
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