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1. IHEJIM 1 3AJJAYU OCBOEHUA JUCHUIIJIMHBI:
Ilesin ocBOeHUSs IMCUMILINHBI:

e M3Yy4YECHHE IPUHIIMIIOB U METOA0B MaTeMaTHUECKOr0 OMMCaHuUs (MOJICIUPOBAHUS)
B3alMOCBS3aHHBIX TEPMOTa30AMHAMUYECKUX IPOLIECCOB, XapaKTEPU3YIOLIUX B LIEJIOM IIOKap B
MIOMENIEHUH (3JaHUU, COOPYKEHUH) KAK CII0KHOE (PU3HUECcKOe SABJICHHUE, IPH KOTOPOM Hapsdy ¢
BBIJIEJICHUEM TEIUIOBOM dHEPruu (BCIEACTBUE TOPEHMS) U3MEHSAETCS CO BpEMEHEM TeMIlepaTypa
ra30BOil cpelibl U COAEpIKaHUE KMCI0pOoJa B IOMELIEHNH, 00pa3yroTcs TOKCUYHbIE Ia3bl,B
pe3yJsbTare 3aJbIMICHHUS MEHSIOTCSI ONTUYECKUE CBOMCTBA ra30BOM Cpebl, IPOUCXOAUT
ra3000MeH MOMEIEHUsI ¢ BHEIIHEH aTMochepoil (MK cO CMEKHBIMU MOMEILEHUSIMU) Yepe3
IIPOEMBI U IIPOIPEBAIOTCS CTPOUTENBHBIE KOHCTPYKIIUH.

3agaum ocBOeHUS TUCHUIIMHBI:

e TEOPETHUYECKHU U MPAKTUYECKU MOATOTOBUTH OYAYIIHX CHEIHUATUCTOB K IPOBEICHUIO
HAayYHO OOOCHOBAHHOTO MPOTHO3UPOBAHMS JHHAMUKHU OMAcHBIX (pakTopoB moxapa (ODII) B
MOMEUICHUSAX (3JaHUSX, COOPYKEHUSAX);

e TIOJrOTOBUTH K POBEICHUIO UCCIIEOBAHUM peaJIbHO MPOU3OLIEAIINX [T0KAPOB MIPU
UX KCHEepPTHU3E.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Hucunmmna «[Iporano3upoBanne onacHbIX (PaKTOPOB MOKAPa» OTHOCUTCA K 0a30BOM

yactu [IpodeccronanbHoro nukia. Jlanuas TUCIUILINHA SBIISETCS OJHOM U3 MPOPHINPYIOMINX
JUCITUTIIMH B CUCTEME TTOATOTOBKU OakanaBpa mo Hamnpasiienuro 20.03.01 «TexnochepHnas
0€30MacHOCTbY.

JucuumunHa yutaeTcs B 5-oM cemecTpe 3-0ro Kypca CTyI€HTaM OYHO-3a04HOM (hOpMBI
o0yuyeHHs 1 06a3upyeTcs Ha CIEAYIOMINX MPEINIECTBYIOINX YUeOHbBIX JUCIUTLINHAX:
o «[IpoekTHas NeATENBHOCTDY;
o «IIpakTrKa 1o NOJYYEHHUIO MEPBUUHBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB, B
TOM YHMCJI€ MEPBUYHBIX YMEHHUH U HaBBIKOB HAYYHO-UCCIIE0BATEILCKOMN JIEATEIHbHOCTIY;
a TaKoKe MPH MPOXOKIACHUN Y4eOHOM MTPAKTUKH.
Jl1g ocBOEHUS AUCLIUIIIMHBI CTYACHT JOJDKEH UMETh CIEAYIOLUE «BXOIHBIE» 3HAHNUS,
YMEHHUS, HABBIKU U KOMIIETEHIINU:
¢ CIIOCOOHOCTH MCIOJIb30BaTh 3aKOHBI M METO/Ibl MATEMAaTHKH, €CTECTBEHHBIX,
TYMaHUTapHBIX U 3KOHOMUUECKHUX HayK IIPH pEeLICHUH MPOPECCUOHANBHBIX 3aa4;
* CIIOCOOHOCTH PabOTaTh CAMOCTOSATENBHO;
¢ CIIOCOOHOCTH MPUHUMATh yYacTHE B MHXKEHEPHBIX pa3pabOoTKaxX CPETHEro ypOBHs
CJIOKHOCTHU B COCTaBE KOJIJIEKTHBA;
¢ CIIOCOOHOCTb OPUEHTUPOBATHCA B IIEPCIIEKTUBAX PAa3BUTUS TEXHUKU U TEXHOJIOTUU
3alIUThI YEJIOBEKA OT OMACHOCTEN TEXHOT€HHOIO XapaKTepa.
Pe3ynbTaThl OCBOCHUS AUCHUILTUHBI Oy1yT HEOOXOAUMBI JUIs AajbHEUIIEero mpolecca
o0y4deHus B paMKax MOATAIHOTO0 (GOpMHUPOBAHUS KOMIIETEHIIUN MPU U3YYEHUHU CIEAYIOLIUX
CHEIMAIBHBIX JUCIUILINH:
o «IloxkapHas 6€3011aCHOCTb 3JIEKTPOYCTAHOBOK
« «PacciegoBanue noxapos»
* KOTHECTOMKOCTD CTPOUTEIBHBIX KOHCTPYKIIHID)
o «IIpenaumniuoMHas MpaKkTHKa»
« «Hay4yno-uccnenoBarensckas padboTa»
o (MPaAKTHKA 10 MOJIYYEHUIO TPO(HECCHOHATIBHBIX YMEHHM 1 OIbITa MPOGECCHOHATBHON
JESITETbHOCTHY;
a TakXKe JJIs MPOXO0KIEHHUS TOCYAapCTBEHHOM UTOrOBOM aTTECTaIIH.
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3.IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110

JUCHMILIMHE (MOJYJII0), COOTHECEHHBIX C )
MJIAHUPYEMBIMM PE3YJIbTATAMU OCBOEHHUSI OCHOBHOI
MPO®ECCUOHAJIBHOI OBPA3OBATEJILHOI TPOIPAMMBI

Koa v HammeHnoBanue
peanusyemoi
KOMIIETeHIIHHA

IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS 110
AMCUHMILINHE (MOYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMHU A0CTHKEHUS KOMIIeTeHIN i

[1K — 7 - ciocoGHOCTh
OpPTaHU30BBIBATH U
POBOJIUTH
TEXHHYECKOE
o0cCITy>)KMBaHUeE,
PEMOHT, KOHCEPBAIHIO
U XpaHEHHUE CPEJICTB
3aIUTHI,
KOHTPOJIUPOBATH
COCTOSIHHE
UCIIOJIb3YEMBIX CPEJICTB
3aIUTHI, TPUHUMATH
pEILICHHS 110 3aMEHE
(pereneparium)
Cpe/CTBa 3aIlIUTHI

3HaTh!
OCHOBHBIE MAaTEMAaTUYECKHUE MOJICITH TT0KapPOB
(MHTETpaIBHBIC, 30HHBIC, TG dEepeHIInaTbHbIC) U
METOBI MX YNCIIEHHOW Pean3alny C MOMOIIBIO
KOMITBIOTEPOB;

YMmers:
MIPUMEHHUTEIIHLHO K PEIICHUI0 MPO(PHIAKTUISCKUX U
TAKTHYECKUX 3374 (pa3padoTka peKOMEH A 1O
oOecrniedyeHnto 6e301acHOM IBaKyaluy JIIOJEH npu
[o’xape, CO3J1aHue M COBEPIICHCTBOBAHUE CUCTEM
CUTHAJTN3AIllUU ¥ aBTOMATHYCCKHX CHCTEM
MOKapOTYIICHUS, pa3padOTKa ONEPATUBHBIX IIAHOB
TYIICHHS [T0KAPOB, OIICHKA (DaKTUIECKUX MPEIEIOB
OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKITHM | T. 1I.), &
TaKKe K MCCIICAOBAHUIO PEATbHO MPOU3OMIEAIIIX
[10YKapOB:

Braners:
paboThI ¢ U3BECTHBIMU KOMITBIOTEPHBIMU MPOTPAMMaMHU
pacuera JMHAMUKH OMAcCHBIX (PAKTOPOB MOXkKapa

[1K-6- crtocobHOCTD
IPUHUMATh yyacTHe B
yCTaHOBKE (MOHTAaXe),
HKCIUTyaTallH CPEJICTB
3aIIUTHI

3HaTh: TEOPETUUECKHE OCHOBBI YCTAHOBKH (MOHTaXa),
HKCIUTyaTalliK CPEJCTB 3alUTHI.

YMeTb: ycTaHaBIUBaTh (MOHTHPOBATH ), SKCIUTYaTHPOBATh
Cpe/CTBA 3aIIUTHI.

Brnanets: ciocoOHOCTHIO yCTaHOBKU (MOHTaXKa),
HKCIUTyaTalluK CPEJCTB 3alUTHI.




0 OpraHu3aluu
OXpaHbl TPyJa, OXPaHbI
OKpYKaroIEe Cpelibl U
0€30IaCHOCTH B
Ype3BbIYaNHBIX
CUTYaIUsIX HA
00BEKTaX SKOHOMHUKH
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[TK-9- roroBHOCTH 3HaTh: MEXaHM3Mbl  BO3JICUCTBHUS  MPOU3BOJCTBA  HA
HCIIOJIb30BaTh 3HAHUA KOMITIOHCHTbI 6I/IOC(l)epr; OCHOBHBIC MCPOIIPUATUA 110

3alUTE OKpPYXKalolled cpeabl OT 3arpsi3HEHUS; OCHOBHBIC
METOJIbI M OCOOCHHOCTH OYUCTKHA OTXOMSIIUX Ta30B H
CTOYHBIX BOJ OT 3arpsi3HEHUS; OCHOBHBIE METO/Ibl
nepepaboTKU TBEPABIX OTXOJO0B M OCOOEHHOCTH PabOTHI C
TOKCHUYHBIMH M PaJMOAKTUBHBIMH OTXOJAaMHU; OCHOBHBIE
BUJIbI HHEPreTUYECKOI0 BO3JACUCTBUS HAa OKPYKAMOUIIYIO
Cpedy, a TaKXke CIOCOOBl M CPEIACTBAa 3aIIUTBI OT 3TOTO
BO3JICUCTBUS; OCHOBHBIE ITPOLIECCHI M anmaparbl 3alUTHI
aTMocQepbl, BOJHOU Cpebl U IMOYB OT 3arpsi3HEHHS.

YMeTh: paccuuTarh M 3alPOCKTUPOBATH aIlapaThl JJIs
3alUThl OCHOBHBIX 3JIEMEHTOB OHOC(hEphl OT 3arps3HEHUS;
paccuuTaTh M 3aIPOEKTUPOBATH SKPAHBI U JAPYTrHUe CHOCOOb]
U CPEJICTBA 3aILUTHI OT SHEPTE€TUYECKOT0 BO3/IEHCTBUS.
Bragets: ycTaHOBUTH NpPUYMHBI, CTENEHb OMNACHOCTU M

BO3MOXKHOE  DPa3BUTHE 9KOJIOTMYECKOMN CUTYallUN}
000CHOBATh MEpOTPUATUS o palnroHaAILHOMY]
IPUPOJONOJIb30BAHHUIO; OIpeICIUTh ONTUMAJIbHBIE

HHXXCHCPHBIC MCPOIIPUATUA U BLI6paTI> arraparsl 1 APYTUc
TCXHUYCCKHUEC CpCACTBA I PA3SPCIICHHUA  KPU3UCHBIX
OKOJIOTHYCCKHUX chyauHﬁ.

4

OBIIAA TPYJOEMKOCTD JNCHUITIJIMHBI

O0beM IMCHUIIMHBI B 3a4eTHBIX enHuIax (Bcero)4 3E.

O0beM AUCHMILVIMHBI IO BUAAM yuyeOHO# padoThl (B yacax)

KosnuecTBo yacoB (popma 00yueHHs] _OYHO-3204HAS )
Buj yyeOnoii padoTsl Bcero no B 1.4. no cemecrpam
IUIAHY ) 6 7

1 2 3 4 5
KonrakTHas paboTa 18 18 - -
00yJaromuxcs ¢
npernoJiaBaTesieM B
cootBercTBUH ¢ YII
AyZIUTOpPHBIE 3aHATHSL: 18 18
JIEKIIAN 10 10 - -
CemuHapsI 1 8 8 - -
NPAaKTHYECKHUE 3aHATUS
JlabopaTopHbie - -
paloThI, MPAKTUKYMBbI
CamocrosTenbHas 90 90 - -
pabota
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dopMa TeKy11ero
KOHTPOJISl 3HAHUH U
KOHTPOJIS
CaMOCTOSITEIILHON
paboThI:
TECTUPOBAHUE, KOHTP.
paboTa, KOJITOKBUYM,
pedepart u ap.(He
MEHee 2 BHJIOB)

CobecenoBanue

Jloknan
TectupoBanue

Onpoc

Hoxnan
TectupoBanue
CobGecenoBanue
Ompoc

Kypcogas pabora-

23791151
MPOMEXYTOYHOM
aTTecTtaluuu (3K3aMeH,
3a4er)

36

9K3aMCH

36

9K3aMCH

Bcero gacos no
JIUCLIUIUINHE

144

144

*B ciydae HEOOXOIMMOCTH HCIIOJIB30BAPHS B yISOHOM MPOIIECCE YACTUIHO/UCKITIOYUTEIHLHO

AUCTAaHIIMOHHBIX O6paSOBaTCJ'IbHBIX TEXHOJIOTUH B Ta6J'II/II_Ie qepe3 CJICHI YKAa3bIBACTCA

KormaecTBO 9acoB padoTs [1TIC ¢ oOy4arommmMucs AJis MPOBEICHUS 3aHSATHI B TUCTAHITMOHHOM
(dbopMate ¢ MpUMEHEHHEM 3JIEKTPOHHOTO O0YUYCHHUS.

Coaep:xanue 1ucuuNIMHbI (MoayJisi.) Pacnpenesnenne 4acoB 1o TeMaM U BUIAM

y4eOHoii padoThI:

d)opMa O6y‘IeHI/I$I O4YHO-3a04YHasi

Buab! yueOHbIX 3aHATHH ®dopma
AyIuTOpHBbIE 3aHATHS TeKyIero
HazBanue HATHS B aMoCTONATE
pa3nesioB u 53 DIPTSR ﬂi)ﬁ:lﬁzm IzzTepamn ¢ JILHASA KOHTPOJ}H
TeM ro | Jlex crme padoTsl, BHOIA pabora SHAHHH
HH 3aHATHI,
s NPAKTUKY popme
MBI
1 2 3 4 5 6 7
Pa3znen 1. UnTerpajsibHast MaTeMaTH4YecKasi Mo eJIb M0Kapa B MOMeIeHUM.

Tewma 1. 12 2 4 - - 6Cobec | 0B
Hcxonnsie aHue
MMOHATHS U
o0mue
CBEJICHUS O
METoAax
MIPOTHO3UPOBA
Hust ODII B
ITOMEIITCHHSX.
Tema 2. 12 2 4 - - 6Cobec | 10B
OCHOBHEIC aHue
OHATHA U Hoxman
YpaBHEHUS
WHTETPAIbHON
MaTeMaTHU4eCK

O¥ MOJeIn
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HoXkapa B
HOMEIICHHH.

Tema 3. 12 2 4 -
I"a3000MenH
MMOMEIICHHUI 1
teropuznge
CKHE
dyHximy,
HEOO0XOINMBIE
JUISt
3aMKHYTOT'O
OIUCaHUs
roskapa.

6Co0ec

JI0B
aHue
TectupoBa
HUE

Tema 4. 12 2 4 -
MaremaTtuuec
Kas
IMOCTaHOBKA
3aJa4u O
JTMHAMHKE
OdII B
HaYaJIbHOU
cTaguu
nokapa.

6Co0ec

J10B
aHue

Tema 5. 12 2 4 -
IIpornosupos
anue OOII
IIPY TYLIEHUU
no>kapa ¢
UCII0JIb30BaHU
eM
UHTETPaJIbHOT
0 METOoJa.

6Cobec

JIOB
aHue
Hoximan

Pasznen 2. 3oHHast MaTeMaTHYecKasi MO€JIb IoKapa B MIOMEIICHUU.

Tema 6. 12 2 4 -
OcHOBHEIE
MIOJIOKEHUS
30HHOTO
MOJICTTHPOBAH
sl IO’KaPOB.

6Co0ec

JI0B
aHue
Tectuposa
HUe

Tema 7. 12 2 4 -
YucaeHHas
peanuzanus
30HHOH
MaTeMaTH4eCcK
oM MOJIeNH.

6Co0ec

J10B
aHue

Paznen 3. JuddepenunanbHasn (mojieBasi) MaTeMaTH4YeCKasi MOJIeJIb M0Kapa B

MMOMeEIICHUN.

Tema 8. 12 2 4 -
OCHOBEI

6Cobec

J10B
aHue
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mddepenmma Hoxknan
Jb-HOTO
MeToJa
HPOTHO3UPOBA
Husg ODII.

Tema 9. 12 2 4 - - 6Cobec | 1oB
YucnenHas aHne
peanu3anus Tectuposa
muddepeHma HUE
JIBHOM
MaTeMaTH4eCK
OH MOJCIH.

DKk3amMeH36 36

Hrorol108 1 36 - - 54

5. CONEP’KAHUE JUCHUAJIUHBI (MOY.JIST)

Paznen 1. UnTerpanbHasi MaTeMaTH4yecKasi MOJeJIb I103Kapa B IOMeIleHUH
Tema 1. Ucxonubie NOHATHS U 00IIME CBeACHHUSA 0 METOXAX
nporvosuposanus OPII B nomeuenusx.
Omnacuble dakTopsl moxapa. dusndeckre BenuIUHbI, Xapakrepusytome ODII B
KOJIMYECTBEHHOM OTHOILUEHUH; NPEeAEIbHO JomycTiuMble 3HaueHust ODII.
Martematuueckoe MOJEIUPOBaHNE, KaK HAan0OoJIee COBPEMEHHBIN HAYYHBIA METO/T
nporHo3upoBanusi OPI1. OcHoBHbIE TpeOOBaHMS, IPEABIBISIEMbIE K MOJE-JIAM. MeTo bl
MaTeMaTHueckoro mojenupoBanus AuHaMuku O®DII, ux 0coOeHHO-CTH U 00JIACTH
MIPaKTUYECKOIro Ncnob30BaHus. O030p pa3BUTHS METO/10B IporHo-3uposanust ODII.
Tema 2. OcHOBHBbIE MOHSTHS U YPABHEHHSI HHTETPAJILHOM
MaTeMAaTH4YeCKOH MO/eJI M0KApa B IOMEIeHUH
CaoiicTBa ra3000pa3HOi cpesibl B MOMEIIEHNUHU TpH noxape. JIokanbHOe paBHOBECHE U
B3aUMOCBSA3b MEXAY JOKAIbHBIMU TEPMOJMHAMUYECKUMH ITAPAMET-PaMU COCTOSIHHS Ta30BOU
cpenbl. [IpocTpaHCTBEHHO-BPEMEHHOE paclpeIeiI€HUE JIOKATbHBIX TapaMETPOB COCTOSIHUS CPEJIbI
B IIOMELIEHUN IIPH MOKape. BiusHue n3MeHeHus cocTaBa U TEMIIEPATyPbI Fa30BOM CPEIBIIPU
Mo’kape Ha ee ra3oByl0 OCTOSIHHYIO, [TOKa3aTelb aquadaTsl U TerioeMKkocTs. [IpucyTcTBue
MeJbUalINX TBEP/IbIX YaCTUIL B Ta3000pa3HOM Cpejie U UX BKJaJl B MHTETpaJibHbIe 3HAUECHUS
BHYTpEHHEH (TEIIOBON) SHEPTHH U MacChl CPE/Ibl, 3aMOTHSIONIEH TOMeLeHre IpU MoXkape.
Bimmstaue 3TuxX 9acTHI] Ha MPOLECCHI TEINIOMACCONEPEHOCA U ONITHYECKUE CBOMCTBA CPE/IBI.
HHTerpanbHblii METO/ ONHCAHUS COCTOSHUS Ta30BOM CPEIbl TP MOKape B TOMEIICHHH.
CpenneoObeMHast IJIOTHOCTh Ta30BOM CPeIbl U CPEeHEOOBEMHBIE MapIHaIbHbIE JIOTHOCTH €€
KOMITOHEHTOB. CpeiHeoObeMHasi BHYTPEHHSS SJHEPTUsI U cpeIHe00BEMHOE JIaBIICHHE
ra3oBoii cpenpl B moMerieHuu. CpeHeMaccoBasi U CpeJHe0ObeMHast TEMIIEPaTyphl Cpe/ibl B
nomeleHuu. Meroanka onpeeneHns cpeiHeo0bEeMHOro TaBJIeHHsI, CPeIHEMAcCOBON U
cpeaHeo0BEeMHOI TeMmepaTyp Ha OCHOBE HHCTPYMEHTAJIbHBIX n3MepeHuil. InTerpaabHoe
YpaBHEHHE COCTOSIHUS T'a-30BOM Cpeibl B TIOMELIEHUN.
JlsiM0oOOpa3oBaHue 1 TapaMeTpPhI JbIMa, 00pa30BaHHOTO TBEPABIMU YacTuliaMu. Koarynsmus u
celMMEeHTaIus YacTull AbiMa. ONTHYECKOE KOJIMYECTBO JIbIMa U CpeTHe00ObeMHAs ONTHYECKast
MJIOTHOCTH JbIMa. CBSA3b MEXKAY ONTHYECKOUN MIIOTHOCTBIO JbIMA U JTaJTbHOCTHIO BUJIUMOCTH.
OKCIEepUMEHTAIBHBIE METO/IbI U3-MEPEHHUSI ONITHYECKON INIOTHOCTH AbIMA.
WHTerpanbHblii METO/I TEPMOJIMHAMUYECKOTO aHanu3a noxapa. Cpena B MOMEIEHNH KaK
OTKpBITasi TEPMOAMHAMHUYECKAsA cUcTeMa. B3auMOAENCTBUE 3TOM CUCTEMBI C BHELIHEN CPEAOU U
MHTETPATIbHBIE XapaKTEPUCTUKHU ITOTO B3aUMOJIeCcTBUA. KBa3npaBHOBECHBIN MPOLIECC
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M3MEHEHHUS COCTOSHUS ATON CHUCTEMBI MpH Moxkape. OcoO0eHHOCTH Mpoliecca U3MEHEHHS
COCTOSIHHS 3TOM CHUCTEMBI Ha OT-JIEJIbHBIX dTallax pa3BUTHUS MoXxapa. BeiBos
nuddepeHIMaTbHBIX YPaBHEHU I HH-TErpalibHON MaTeMaTHYeCKOM MOIENH MoXKapa,
OIMCHIBAIOLINX TMHAMHKY OMACHBIX (PaKTOPOB MOXKapa, — ypaBHEHUH MaTepUaIbHOTO OanaHca
Cpelbl U €€ KOMIIOHEHTOB, ypaBHEHUI OajlaHCca ONTHYECKOr0 KOJIMYECTBA JAbIMa U SHEPTUH.
HauanbHble yciioBUs U yCIOBHUS OHO3HAYHOCTH.
Krnaccudukanus vHTErpatbHBIX MATEMAaTUYECKUX MOJIENeH moxapa. MaTemaruueckas
[IOCTAaHOBKA 3a/a4u 0 nporHo3upoanru ODII Ha OCHOBE MOIHON CUCTEMBI
Qg QepeHInaNbHbIX YPaBHEHUH HHTETPAIbHONW MOJIeNU Mokapa. MeToabl YUCIEHHOTO
pelenus 3Toil 3anaun. [IpuBeaenue ypaBHeHui onucbiBaromux auHamMuky O®II, k
6e3pazmepHomy Buay. [lomobue u kpuTepuu o 00U TOKAPOB.
Tema 3. I'a3000MeH noMeeHuii u Teriogpusnyeckue PyHKIUHN, He-00X0AUMbIe 1151
3aMKHYTOI'0 ONIMCaHUs MOKapa
[IpuuuHbl, 00ycnaBIMBalOIIME ABIKEHUE Ta3a U Ta3000MeH IMOMEIICHUS C BHEITHEH cpenoit
yepes MPoeMbI Ipu noxape. Pacnpenenenre ruipocTaTHYECKUX AaBJICHUN IO BEPTUKAIH
BHYTpU U CHapy:xu nomemeHus. [lnockocts paBubix napnenuit (I1P/]). 3aBucumoctsb
pacnionioxenust [IPJ] oT cpenHe00BEMHBIX 3HaYEHUH TaBJICHHS U INIOTHOCTH Ta30BOM CPE/Ibl B
nomenieHuu. Bo3mMoskHbIe pesKuMbI ra3000MeHa MOMEIICHUSI Yepe3 MPoeM. 3aBUCHMOCTh
BEJIMYMHBI [IEpenaia Mex /1y BHyTPEHHUM U BHELIHUM JIaBJICHUSIMU OT KOOPAUHATHI,
OTCUUTHIBAEMOI1 110 BEPTUKAIIU OT M0JIa, BBICOTHI pacnionoxenus [IPJ] u cpeaneodbemMHo
IUIOTHOCTHU Ta30BOM cpejibl B nomerieHnu. Gopmysisl A1 pacyeTa CKOPOCTH ABUKEHUS
YXOJSUIMX Fa30B U IMOCTYNAKOUIEr0 BO3/lyXa B pa3HbIX TOUKaX Mpoema.
3aBHCHMOCTH MAaCcCOBBIX PACX0JI0B YXOSAIINX I'a30B U MMOCTYHAIOLIET0 BO3AyXa JUIs
BEPTUKAIBHOTO MPSIMOYTOJIBHOTO ITpOeMa MpHU PA3IUYHBIX peKUMaxX ra3000MeHa OT
reOMETPUUYECKUX XapaKTEPUCTUK ITOTO IIPOEMa U CPEAHEOOBEMHBIX TAPaMETPOB COCTOSHUS
ra3oBoil cpe/ipl B IOMEIIEHUH (IUIOTHOCTH U JIaBJieHus1). BiusHue BA3KOCTH ra3oB Ha UX
nBwkeHue B npoeme. Koaddumment pacxosa (conpoTuniaeHus) npoemMa. ['azoo0MeH yepes
KpYTJIble BepTHKaAJIbHBIE TpoeMbl. ['a3000MeH yepe3 ropu3oHTalIbHbIE TpoeMbl. BiusHue BeTpana
ra3o00MeH MOMEIIEHUS ¢ OKpy:Karolel atMochepoil. Pactipenenennue ruipocTaTH4ECKUX
JABJICHUH 110 BEPTUKAJIN CHAPYKU 3[aHUs HA HABETPEHHOM U IMOJABETPEHHOM €r0 CTOPOHAX.
®opMyJIbl 17151 pacueTa MacCOBBIX PACX0/10B raza uepe3 NpsIMOYTOJIbHBIN IIPOEM C YUETOM
BIIMSIHUSA BETpa. BiausHue HEOAHOPOJHOCTH TEMIIEPATYPHOTO OISl B IOMEIIEHUN Ha
pacnpe/iesieHne rTuApOCTaTUYECKUX JaBICHUN BHYTPH ITOMEILIEHUS U HAa Ta3000MeH yepes
IIPOEMBI.

PanuanmoHHO-KOHBEKTUBHBIN MPOLIeCC TEIIIONEepeHoca B ra3000pa3Hoi cpefie npu
noxkape B oMeleHnH. TernooTaaua ropu30HTAIbHBIX CTEPKHEBBIX KOHCTPYKIIUMA, OMBIBAEMBIX
wiameHeM. TemnoBoe B3auMoIeHCTBIE MEPEKPBITUI C BOCXOSAIINM ITOTOKOM I'a30B OT oyara
ropenus. Temnooriaya BEpTUKAIBHBIX TOBEPXHOCTEN OTpaXKICHUM MOMEIIECHUS ITPU Pa3TUUHBIX
cTanuax noxapa. [Iporneccsl HarpeBaHUS CTPOUTENBHBIX KOHCTPYKIIUH MPU MOXkKape U
MaTEMaTHYECKOE ONICAHUE

3TuX npouecco. ConpspkeHHas MaTeMaTHuecKas MOCTaHOBKA 3a/1a4d O HarpeBaHUU
CTPOUTENBHBIX KOHCTPYKLUHU MTPH MOXKape. IMIHUpUIecKue (GopMyJIbl I pacueTa CpeAHUX
K03 (HULMEHTOB TEMI00TIa4l Ha BEPTUKAIbHBIX U TOPU3OHTAIBHBIX TOBEPXHOCTSIX
orpaxaeHuil. dMnupudeckue GopMyJibl s pacueTa HHTETpaIbHOTO TEMJIOBOTO MOTOKA B
orpaxaeHusX. JIydncToiil TEIIOBOM TOTOK Yepe3 MPOEMBI.

OOu1re cBeeHus o mpoleccax ropeHus. 'oproune BemecTBa U UX XapaKTe-pUCTHKH.
Oco6eHHOCTH TOpEeHUs TBEP/IBIX, KUJKUX U ra3000pa3HbIX BellecTB. ['oMoreHHoe u
rereporeHHoe ropenue. Knaccugukanys BUI0B TOPEHUS B 3aBUCUMOCTH OT CKOPOCTH
pacrpocTpaHeHHs IUTAMEHH 110 Toprodel cMecu — AedasrpaliMoHHOe, B3phIBHOE U

neToHannoHHoe ropenue. TypOyneHTHoe qudPy3noOHHOE TOPEHUE Ta30BbIX CTPYH, JKUIKUX U
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TBepAbIX MaTepuanoB. [Iimams u ero xapakrepucTuku. CKOPOCTh BBITOPAaHUS TOPHOYHUX
MaTepuanoB. CKOpOCTh TEIUIOBBIJCNCHHS B TUIaMEHHOH 30HE. KOaGHUIMeHT NOTHOTH TOPEHHUSI.
I'oprodast Harpy3Ka B IOMEILEHUHU U €€ XapaKTePUCTUKU. JInHEeHas CKOpOCTh
pacnpocTpaHEeHHs IUIaMEHU 10 TOBEPXHOCTHU TOproveil Harpy3ku. Pacuer muiomaay noxapa rnpu
Pa3IMYHBIX BUJAX MTOKAPHOW HArpy3KH. Y IeJbHasi MacCOBasi CKOPOCTb BBINOPaHMS TBEPABIX U
KHUJIKUX FOPIOYMX MaTepuaios. TemioBas MOLIHOCTh oyara roxkapa B moMenieHuy. Biusnue
ra3oo0MeHa Ha MpoLecC FOPEHHsI MaTEpUaAJIOB B IOMELEHUN. PeXUMBbI I0XKapoB B IOMELICHNUHU B
3aBUCHMOCTH OT KOJIMYECTBA ITOCTYIAIOLIETO YEPE3 IPOEM BO3AyXa. 3aBUCUMOCTh MOILIIHOCTH
TEIUIOBBIACICHUS TIPU M0XkKape OT KOHLEHTPALMU KUCIOPOa B TOMEIeHuu. BinsHue nponeccos
00pa3oBaHMs CJI05 30JIbI U YIJISi HA MACCOBYIO CKOPOCTH BBITOPAHUS MOKAPHON HATPY3KH.
Ckopoctu noTpebsieHus KUCI0poaa, 00pa30BaHNs TOKCUYHBIX IPOJYKTOB FOPEHHUS U
JIBIMOBBIIICTICHMSL.
Tema 4. MaTemaTn4uecKkasi IOCTAHOBKA 3a4a49u 0 JuHaMmuke ODII B
HAYAJIbHONM CTAMU NOXKapa
[ToHATHE O HAYAJILHOW CTAUM MOKapa C MO3ULUH 33]]a4l O O€30IaCHOCTH HBAKYaIUH JIIOJCH.
OcobeHHOCTh Ta3000MeHa MTOMEIICHHUS C OKpYXKaroleil armocdepoii B Ha4aIbHOW CTa K
noxkapa. Cucrema nuddepeHanbHbIX YpaBHEHHH HHTETPaIbHON MOJEIH [T0Kapa C y4eTOM
3TOM ocoOeHHOCTH Ta3oo0MeHa. CpenHee 3HadeHHE KO3 (DUIIMeHTa TeTIonoTeph,
XapaKTepU3YIOIIEro TeMJIONOMIOMEeHHe orpaxkaeHusmMu. IIpeoGpa3oBaHue CUCTEMBI
Qg depeHIraTbHBIX YPaBHEHUH TTOKapa ¢ YY4ETOM MOHITHS O CpeTHeM KOdPPHUIHEHTe
TEIUIONOTEePh. AHATUTHYECKOE PeLleHHE 3aJaul O JMHAMUKE ONAacHbIX (PaKTOPOB MoXKapa MNpu
KpYTI'OBOM M JIMHEHHOM PAaCIpOCTPAHEHUH INIAMEHH 110 IIOBEPXHOCTH TBEPAOU TOPIOYEHN HAarpys3-
KM, a TAKXX€ IIPU TOPEHUH JKUIKOCTEN. POpMyYIIBI Ul pacuyeTa CpEJHETO 3HAYECHHUS
KO3 PHIHEHTa TETUIONOTEPH NP ONPEACTICHUNA KPUTUIECKUX CPETHEOOBEMHBIX 3HAUYCHHUIA
TeMIepaTypbl, KOHIEHTPAllUi TOKCHYECKUX ra30B, AeuinuTa KUCI0POJa U ONTHYECKOH
IUIOTHOCTHU JbIMa. B3anMoCBs3b MEX Ay KpUTHUECKUMH CPETHEOObEMHBIMH 3HAUEHUSIMU
OTacHbIX (PaKTOPOB MOXKapa C MPEENbHO JTOMYCTUMBIMU UX 3HAYEHUSIMU B 30HE NPeObIBaHUs
moaeil. @opMyIIbl 1S pacyeTa KpUTHYECKON MPOAOIKUTEILHOCTH TI0YKapa MO YCIOBUIO
JOCTHKEHUS KaXKIbIM OMAcHBIM (DAaKTOPOM CBOETO IMPEeNIbHO JOITyCTUMOTO 3HAaYEHUs B
paboueii 30He.
BnusiHue pa3mepoB mpoeMoB Ha JUHAMUKY OMAcHbIX (akTopoB noxkapa. Kpurepuit
MIPOEMHOCTH. 3aBUCHMOCTb KPUTHYECKON IPOAOKUTEIBHOCTH 110Kapa OT KPUTEPHSI
IIPOEMHOCTH.
O6006mennbie qudpepeHnnanbabie ypaBHeHus nmoxapa. [logodue u monenupoBanmne
HA4aJIbHOM CTaIUH MoXapa.
Tema 5. [IpornozupoBanne O®II npu TymeHU: Noxkapa ¢ HCNOIb30BAHHEM
HHTErpajbHOro0 MeToaa
Moauduxanms 6a30Boii MaTeMaTHYECKON MOJEIH JUI yueTa BIUSHUS 00BbEMHOTO ra30BOT0
TyueHus. JlonosHuTeNbHOE ypaBHEHHE OallaHca. BiMsiHMe KOHIIEHTpalluy OTHETYIAIIEro
BEIIECTBA Ha CKOPOCTh BhIrOpaHus. Moaudukalus alroputMa YuCIEHHOTO PEIIeHUs 3a1a4H.
Mopaudukarus 6a30BOI MaTeMaTHIECKON MOJIETH I y4eTa TYIICHUS PaCTIbIJIEHHON BOION.
JlonosHUTENBbHASI CUCTEMA YPAaBHEHUI U HAYAJIbHBIX YCIIOBUM JIJIs1 ONIMCAHUS UCTIAPEHUS KallElb,
OXJIAKJCHHS] KOHCTPYKIIMIM U CKOPOCTH BBITOpPaHUS MaTepuana. AJITOpUTM YHUCICHHON
pean3anuy MOAEIH.
Pa3pnen 2. 3o0HHas MaTeMaTH4YeCKasi MO/e/b M10KAPa B IOMEIICHUH
Tema 6. OcHOBHBIE M0J10:KEHUSI 30HHOT0 MO/IeJINPOBAHUS MOKAPOB
OO6nacTh NPaKTUYECKOTO MPUMEHEHHSI 30HHBIX Moesel noxapoB. OcobeHHOCTH
pacnpeesieHus JIOKaIbHBIX 1apaMETPOB COCTOSIHUS I'a30BOM Cpeibl BHYTPH ITOMEILIECHUS B

HavyaJbHOM CTaJANM MoKapa U MpH JIOKaJIbHBIX MoXkapax. Paznenenue npocTpaHcTBa BHYTPU
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Mo’kapa Ha 30Hbl. XapaKTepHbIe 30HbI B HAYAIBHOMN CTa/IMU MOXKapa — MJIaMeHHas 30Ha,
KOHBEKTHBHAsI KOJIOHKA HaJl 04aroM T'OpeHHUs, IPUIIOTOJOUHBIN CI0H HAarpeThlX ra30B U 30Ha
XOJIOJTHOTO BO3/yXa. Y CIIOBHBIE TPAHUIIBI MEXK1Y 30HAMU U CPETHE00bEMHBIE TApaMeTPhI CPeIbl
B 9THX 30HaX. B3aumopeiicTBue Mexay 30HaMH U U3MEHEHUE UX Pa3MEPOB C TEUEHUEM
BpPEMEHHU. WuTerpanbHblii METO/ OTIMCAHUS U3MEHEHUS COCTOSIHUS CPEIbl B KXKIOU 30HE.
Omnpenenenre NOTOKOB MacChl M SHEPTUU U3 KOHBEKTUBHOM KOJIOHKU B IIPU-TIOTOJIOYHBIN
CJIOW Ha OCHOBE TEOPUHU CBOOOTHOM TYpOYJICHTHOW KOHBEKTUBHOU CTpYH. MoauduKamus TeOpun
CcBOOO/HON KOHBEKTUBHOM CTPYH OT TOUEYHOI'O HCTOYHUKA JJI1 O4aroB rOPEHUs] KOHEUHBIX
pa3MepoB. TemnooOMeH NPUIIOTOIOYHON 30HBI ¢ orpaxkaeHus M. CpeHee 3HaUeHUE
K03 (HUIIMEHTA TEIJIONOTEePh, XapaKTEPU3YOIIETO TEIIO00OMEH MPUTTOTOIOYHON 30HBI C
orpaxkaeHusIMU. CKOPOCTh MOCTYIIJICHHUS] TOKCUYHBIX Fa30B M ONTHYECKOI0 KOJIMYECTBA JIbIMa B
MIPUIIOTOJIOYHBIN cJ0i. ['a3000MeH IPHUITOTOIOYHOTO CJI0S C BHEIIHEH aTMocdepoil uepes mpo-
embl. PaboTa pacimpeHus IpurnoToI0YHOM 30HBI.

Huddepernnanpapie ypaBHEHHS MaTepHAILHOTO OajlaHCca Ta30BOM CPeIbl U ee
KOMIIOHEHTOB, 0ajlaHCca ONITUYECKOr0 KOJIMYECTBA JbIMa U SHEPTUHU JJIs IPUIIOTOJIOYHOM 30HBIIPU
OTCYTCTBHH razoo0OMeHa ¢ BHelHel atmocdepoit. Jluddepeninmanbubie ypaBHEHUS TBUKCHUS
HWKHEW IPAHMIIBI IPUIIOTOIOYHOM 30HbI. HavanbHble ycinoBus.

Matemaruueckas IOCTaHOBKA 3a/1a4M O IMHAMUKE ONacHbIX (PAaKTOPOB Moxapa B

HpHHOTOJ’IO‘lHOﬁ 30HC U €€ AHAJITUTUYCCKOC PCHICHUC IIPU ITOCTOAHHBIX 3HAYCHUAX PA3MEPOB HUTEIUIOBOM

MOIIHOCTH O4ara ropeHus.
Tema 7. UncjieHHas1 peajn3anus 30HHOI MaTeMATHYeCKO Mo/1eJIu
MaremaTHrueckas IOCTaHOBKA 3a/1a4M [P ra3000MeHe MPUIIOTOIOUHOTO €10 C BHEIIHEH
CPEOH ¥ U3MEHSIOIUMCS CO BpEMEHEM 04aroM noskapa. Ci10)KHOCTb YMCIIEHHOM peaau3alnuu
IIOJIHOM 30HHON MaTeMaTU4eCKONH MOJIeNIU. AJITOPUTM YHCIEHHOTO peteHus 3agaun Ha [IDBM.
CrpykTypa nporpammsl 1 ee 3a-myck. JleiicTBrs npu BOSHUKHOBEHUH OIIUOOK.
Pa3nen 3. AuddepenunanbHas (mojieBasi) MaTeMaTHIECKast
MO/IeJIb 0Kapa B MIOMeEIeHU T
Tema 8. OcHoBBI AU PepeHINATBLHOTO MeT01a MPporHo3upoBanus OPII
CyurHocTh MeTO/1a, €r0 MH(POPMATUBHOCTD M 00JIaCTh MTPAKTUYECKOTO UCTIOIH30BAHUS.

CoBpeMEHHOE COCTOSTHUE BOIPOCA.
bazoBas cucrema nuddepeHanbHbpIX ypaBHEHUH B YaCTHBIX POU3BOIHBIX JUIs OTIHCAHUS
TypOyJIEHTHOTO HECTAIIMOHAPHOIO ABMKEHUS U IPOLIECCOB TEIUIO- U MACCOIEPEHOCca B
MHOTOKOMIIOHEHTHOM Ia30BOM CMECH € yU4eTOM XMMHYECKHX peakiiii 1 00pa3oBaHUs IbIMOBOTO
a’po3oisi. TypOyeHTHas BI3KOCTb, TEINIONPOBOAHOCTD U MudPy3ust. Anredpandeckas MOIETb
TypOynenTHocTH. K-Moienb TypOyneHTHOCTH. ['paHn4HbIe yCIoBUs Ui TapaMeTpPOB
TypOyJIEHTHOCTHU Ha OrpaxaeHusx. MoaenupoBaHnue npoueccoB ropeHus. OiHocTyneH4aras
HeoOpaTuMas OpyTTO-peakiys MeXly TOPIOUUM M OKUCIuTeNneM. JIByxcTyneHyaras peakius 1
oOpa3oBaHue caxku. MaTemaTrueckas MoJieb 00pa30BaHus, KOATryJISIUH U IEpeHoca JbIMOBOTO
aspo3sosst. [Tornomenue, paccernBanue 1 ociabieHue CBETa B adpo3oJe. PaanannonHbIi
TEIUIONEPEHOC B HEMIPO3pavYHOU cpesie. Y paBHEHHE NEPEHOCA TEIIOBOIO U3IIyYEHHUS,METO/IbI
peleH s 3a/1a4u O MEPEHOCe TeIIOBOTO U3IyYeHHS — MOTOKOBBIN, U HY3HOHHBIH,
TUCKpeTHbIN U ctatucTueckuit (Mou-Te-Kapio). 'pannynblie u HauaabHbIE YCIOBHS Ha
OrpaKJaroIINX NOBEPXHOCTAX U Ha IOBEPXHOCTHU T'OPIOYETO. Y CIIOBUS B CEUEHUSAX IPOEMOB U B
MpuJieraromiel K HuM BHeIIHel obaactu npoctpancTsa. Knaccudukanus auddepeHnnaibHbIX
MOJIETIEN MTOXKapa.
Tema 9. Yucjiennas peanuzanus AudpdepeHunaIbHON MaTeMaTHYeCKOil MoesIH
KoneuHo-pa3HoCTHas annpoKcUMalus onpeaensonmx addepeHinanbHbIX YpaBHEHUH.
PacueTHble CeTKM 7151 CKJIAPHBIX BEJIMUUH U NMPOEKIMI CKOPOCTU. ANMNpPOKCUMAIUS 10

BpemeHu. Pacuet nosst gasnenuii. CTpykTypa anroputma pemieHus. TecTupoBaHue u anpooarust
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MaTEMATHYECKOU MOJZIEIN U €€ YUCIECHHOMN
peanuzauuu. Onrcanue mporpaMmMbl YUCICHHOM peain3aliy MOJICIIN U €€ 3aIycK. 3agaHue
WCXOJIHBIX JIAaHHBIX. AHAJIU3 Pe3yJIbTaTOB pacyera.

6. TEMbI IPAKTHUYECKHWX U CEMUHAPCKHX 3AHATHI

Tema 1. OnacHble (pakTOphI Mokapa. Pu3nUecKue BeIMIuHbI, XapakTepusyomue ODI1 B
KOJIMYECTBEHHOM OTHOIICHHH; NPpeAeTbHO fomycTiuMble 3Hadenust ODIL. Meroabt
MaTeMaTH4ecKoro MonenupoBanus nuHamuku O®@II, ux ocobeHHocTu 1 odaacTu
MIpaKTU4eCKoro ucnoip3oBanus. (Popma nposeaeHus - CeMHUHAPCKOE 3aHATHE)
Tema 2.CpolicTBa ra3000pa3HOii cpeibl B MIOMEIICHUH IpH TIoXkape. JIokanbHOe paBHOBECHE U
B3alMOCBS3b MEK/Y JJOKAIbHBIMU TE€PMOJIMHAMUYECKHUMHU [TapaMeT-paMi COCTOSIHHSI Ta30BOM
cpenbl. CpenHeoObeMHast BHYTPEHHSISI SHEPTHSI M CPeTHE00BEMHOE JIaBJICHUE T'a30BO Cpeibl B
nomenieHuu. CpeHeMaccoBas U CpeTHe00bEeMHAs TEMIIEPATyPbl CPe/Ibl B IOMEIICHUH.
(®opma poBenenus - [IpakTudeckoe 3aHsATHE)
Temwt 0oknaoos:
. WHuTerpanbHOe ypaBHEHUE COCTOSIHUS Ta30BOM CpeJibl B IOMELLECHHH.
e JlsiMmooOpa3oBaHue U TapaMeTPHl JbIMa, 00pa30BAaHHOTO TBEPIBIMU YaCTHIIAMH.
Koarynsmus u cequmMeHTanus 4acTull JbIMa.
Tema 3.PannaninoHHO-KOHBEKTUBHBIH Mpoliece TEMIONEepeHoca B ra3000pa3Hoi cpee npu
no’kape B oMenieHuu. TemnooTaaua ropu30HTAIBHBIX CTEP>KHEBBIX KOHCTPYKIIMIA, OMBIBA€MBIX
miaMeHeM. MeTtouka onpeaeneHus CpeJHe00bEMHOIO JaBIeHUs, CPETHEMACCOBOM U
cpenHeo0BeMHON TeMIIepaTyp Ha OCHOBE HHCTPYMEHTAIbHbBIX U3MepeHuil. UHTerpanpHoe
YpaBHEHHE COCTOSIHUS T'a30BOM cpe/ipl B omenieHuu. (Popma nposeaenus - CeMuHapckoe
3aHSTHE)
Tema 4.0cobeHHOCTh ra3000MeHa IOMELIEHHS ¢ OKpY Karollel atMocepoii B HauanbHOU
ctanuu noxapa. Cucrema auddepeHnnaibHbIX YpaBHEHH HHTETPAIbHON MOJIENN TToKapa ¢
Y4ETOM 3TOM 0COOCHHOCTHU Ta3o00MeHa. [[piMooOpa3oBanue U mapaMeTphl AbIMa,00pa30BaHHOTO
TBEpABIMU YacTuIlaMu. Koarynsius u ceiuMeHTaIus 4acTull AbiMa ONTHYECKOe KOJTMYECTBO
JIbIMa U CpeIHE00bEMHAs ONTUYECKas IIIOTHOCTD JibIMa. CBA3b MEX/1y ONTUYECKOM MIIOTHOCTHIO
JbIMa U 1adbHOCThIO BUAUMOCTH. (Dopma nposenenus - [IpakTuueckoe 3aHATHE)
Tema 5. Moaudukarus 6a30B0i MaTEMaTHIECKON MOJIETH JJI yUeTa BIUSIHUS 00bEMHOTO
ra3oBoro TymeHus. JlonoaTHuTenpHOE ypaBHeHHE OanaHca. BisHue KOHIIEHTpauu
OTHETYIIAIIEro BEUIECTBA HA CKOPOCTh BhIropaHusi. BeiBoJ ypaBHEeHUI OajaHca ONTHYECKOTO
KOJIMYeCTBa JpIMa U dHepruu. HauanbHble ycnoBus U ycnoBus oqHo3HauHOCTU. Kitaccudukanms
MHTErpalbHbIX MaTeMaTHUECKUX MoJiesiel mokapa. MaTemaTuueckas IOCTaHOBKA 3a/1a4M O
nporHo3upoBanun ODII Ha ocHOBe MOTHON cUCTeMbI U] PepeHITnaTbHBIX YpaBHEHUN
MHTEerpanbHON Mojenu noxapa. (Popma nposenenus - CeMUHapCKOE 3aHATHE)
Temwt 00k1a006:
e Toproune BemecTBa U UX XapakTepucTUKH. OCOOEHHOCTH TOPEHUs TBEPABIX, JKUIKUX U
ra3000pa3HBIX BEIICCTB.
e  CKOpPOCTh BBITOpAaHUS TOPIOYNX MaTepuanoB. CKOPOCTh TETLTIOBBIEIICHHUS B TIAMEHHOM30HE.
Koaddumment norHOTE ropeHws!.
Tema 6.OcobeHHOCTH pacnpeiesIeHUs JOKAIbHbBIX TApaMEeTPOB COCTOSIHUS Ta30BOU CPebl
BHYTpPHY NMOMEIIEHUS B HAUaJIbHOW CTaJNU MOKapa U MpH JIOKAIbHBIX Mokapax. Paznenenue
MIPOCTPAHCTBA BHYTPH IMOKapa Ha 30HBL. BO3MOXKHBIE peKUMBI Ta3000MeHa MTOMEIICHUS Yepe3
npoeM. ®opmyIibl A1 pacueTa CKOPOCTU JBUKEHUSI YXOISAIINUX Ta30B U MOCTYMAIOIIEro
BO3JlyXa B pa3HBIX Toukax mpoema (Dopma mpoBeneHus - [Ipaktudyeckoe 3aHsITHE)

Tema 7. MaTemaTnyeckasi TOCTaHOBKA 3aJ]a4H IPY Ta3000MEHE MPUTTOTOIOYHOTO CIIOSI C
BHELIHEN CPENOW U U3MEHSIOIIMMCS CO BPEMEHEM 04aroMm rnoxapa. BiausHue HeoJTHOPOAHOCTH
TeMIEPaTypPHOTO MOJIs B IOMEIIEHUU Ha pacTpeIeNICHHE THPOCTATUYECKUX JAaBJICHUI BHYTPH
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MOMEIIEHUS U Ha ra3000MeH uepe3 mpoeMbl. PainannoHHO-KOHBEKTUBHBIN TPOIECC
TEIUIONEPEHOCa B Ta3000pa3HOM cpefie pH Mmokape B momenieHuu. (Popma npoBeneHus -
CeMuHapcKoe 3aHSTHE)
Tema 8. bazoBas cucrema nuhepeHInAIBHBIX YPaBHEHUH B YaCTHBIX MTPOU3BOIHBIX JJIS
ONUCaHus TypOyJIEHTHOTO HECTAIMOHAPHOTO ABMKEHHUS U MPOLIECCOB TEILIO- U MacCOIEpeHoca
B MHOTOKOMIIOHEHTHOM ra30BOM CMECH C yUETOM XUMUYECKUX peaKLuil 1 00pa3oBaHus
JBIMOBOTO a3po30isl. [Iponieccel HarpeBaHust CTPOUTENBHBIX KOHCTPYKIUMHI IPH IOXKape U Ma-
TEMAaTUYECKOE OMMCAHUE 3TUX MPOIECCOB. DMIUpPUUYECKHE (POPMYIIBI AJISl pacueTa CpeIHUX
K03 (HULMEHTOB TEIMJI00TIa4l Ha BEPTUKAIbHBIX U TOPU3OHTAIBHBIX TOBEPXHOCTSIX
orpaxaenuil. (Dopma nposeaeHus - [Ipaktuyeckoe 3auarue)
Temwt 00K1a008:

OcobeHHOCTh Ta3000MeHa MMOMEILEHHSI ¢ OKpYXKaroleil atMocepoil B HaYaJIbHOM CTaiuu

noxapa. Cucrema auddepeHnnaabHbIX YPaBHEHHH HHTE-TPAIbHON MOJIEIUIIOKAPA C

Y4ETOM 3TOI 0COOEHHOCTH Ta3000MeHa.

Cpennee 3HaueHue kodhHuLIMeHTa TEMIONOTEPb, XapaKTePU3YIOILIETO

TEIUIONOTJIOEHUE OIPaXKICHUSMHU.
Tema 9. PacueTHble ceTKH Ui CKATSIPHBIX BEJIMYUH U MPOEKINI CKOPOCTH. ATIITPOKCUMAIIUSA IO
BpeMeHu. Pacuer o gaBnenuii. Ctpyktypa aropurma pemienus. TecTupoBanue u anpooanus
MaTeMaTHYeCKON MOJIENIH U €€ YUCICHHOHN peanu3alui. DMIupudeckue GopMyJisl Ui pacuera
MHTETrpaIbHOTO TEIJIOBOTO ITOTOKA B OTpaKAeHUsAX. JIyUUCTBIN TEMI0BON OTOK Yepe3 MIPOEMBI.
I'oproune BemecTBa U UX XapakTepucTUku. OCOOEHHOCTU TOPEHUSI TBEPABIX, KUAKUX U
razoo0pa3ubix BemiecTB. (Dopma npoBenenus - CeMUHAPCKOE 3aHATHE)

7. TEMATHUKA KYPCOBbBIX, KOHTPOJ/IbHbIX PABOT, PE®GEPATOB
JlanHbIl BUJ paboThI HE IpeycMoTpeH YII.
8. JABOPATOPHBIE PABOTHI (JIABOPATOPHBIN ITPAKTUKYM)

JlanHbIl BUJ paboThI HE nIpeycMoTpeH YII.

9. MEPEYEHbBb BOITPOCOB K OK3AMEHY
1. Ilepeuncnure OCHOBHBIE OMACHBIE (PAKTOPHI OXKAPA.

2. HazoBuTe B KakuX ciaydasx He00X0AUMO MPOTHO3UPOBAHUE ONACHBIX (PaKTOPOB MoXkKapa.

3. OnacHslii pakTop - mIams.

4. Ha30BUTE OCHOBHBIE METO/IbI IPOrHO3UPOBAHMS OMACHBIX (PAKTOPOB MOKapa.

5.OnacHsbli (hakTOp - NOBBIIEHHASI TEMIIEPATYPA CPEIBI.

6.1lepeuncnuTe BUABI MATEMATHYECKOW MOJICIIH TTO’Kapa B MIOMEIICHUH.

7.0mnacHslii GaKkToOp - TOKCUYHBIE MPOTYKTHI TOPEHHUS.

8.MHTerpasnbHas Moienp moxapa.

9. OnacHslii pakTOp MOXkKapa - JbIM.

10. 3oHHAsE MOJIENIB.

11. OnacHbIi1 (hakTOp - HOHMKEHHAsI KOHIIEHTPAIUs KUCIIOPO1a B TOMEUICHUH.

12. Ha3oBuTE OCHOBHBIE BO3/ICHCTBHS OMACHBIX (PAKTOPA MOXKapa HA 3JIEMEHThI KOHCTPYKIUHI U
o0opyoBaHue.

13. HazoBuTE COBpeMEHHbIE HAyYHbIE METO/IbI IPOTHO3UPOBAHHUS OMACHBIX (DAaKTOPOB MOXKAPA.

14. luddepennpanbHas MOJEIb.
15. [lepeuricuTe OCHOBHBIC MOHATUS HHTETPATHHOIO METO/1a TEPMOIMHAMHYECKOTO aHAIIN3a
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o’kapa.
16. lnddhepennnanbHble ypaBHEHUS IMOXKapa.
17. Ha3oBuTE OCHOBHBIE 3a/1a4H pacyeTa IMHAMUKH OMAaCHBIX (PAKTOPOB MOXkKapa.
18.IlepeunicinTe OCHOBHBIE TPEUMYIIIECTBA 30HHOW MOJIEIIH.
19. Ilepeunicnute OCHOBHBIE HEAOCTATKU 30HHON MOJIEIIH.
20.Ha30BUTE OCHOBHBIC IPEUMYIIECTBA AU (EPSHIIMATHEHOU MOICIIH.
21.PacckaxuTte OCHOBHYIO CTPYKTYPY MHTEIPAIbHON MOJIEIH.
22.PacckaxuTe OCHOBHYIO CTPYKTYPY 30HHON MOJEIIH.
23.PacckaxuTe OCHOBHYIO CTPYKTYpPY IudpepeHInaaIbHON MOIEIH.
24 Ilepeuncnure KpUTUYECKHE 3HAYSHHUSI ONTACHBIX (DAKTOPOB MOXkKapa.
25. HazoBuTe OCHOBHBIE 33]1a4l pacyeTa IMHAMUKH OMAaCHBIX (PAKTOPOB MOKapa U UX MECTO
MIPH PEICHUN MPAKTHYECKUX 3a7a4 MOKapHOH Oe30MacCHOCTH.

10. CAMOCTOASATEJIBHAA PABOTA OBYYAIOIIUXCSA

dopma 00ydeHus OYHO-3a0YHAsI
Haspanue pasziesios u Bua camocrosiTe/ibHOMH padoThI Oo0bem dopma
TeM (npopabomka yuedonozo mamepuana, B yacax KOHTPOJIA
pewenue 3aday, pegpepam, 00K1ao, (nposepka
KOHmMpObHAA padoma, n0020MO6KA K peuienus
coaue 3auema, IK3amena u op.) 3aoau,
peepama u
op.)
Tema 1. [TpopaboTka yueOHOr0 MaTepuaa Jis 6Co0qcenoBanue
Hcxomusle MOHSITUA U cobecenoBaHus DK3aMeH
oO1iue cBeeHus o
MeToJ1ax
nporaosuposanus ODII
B TIOMEIICHUSIX.
Tema 2.0cHOBHBIE [TpopaboTka yueGHOro Matepuaia s 6Cob¢cenoBanne
MOHATHUS U YpaBHEHUS cobecemoBaHus Joknan
UHTETPAJIbHOM [ToaroToBka K 10KJIa1y DK3aMeH
MaTeMaTU4ecKon
MOJIEJIH ToXKapa B
MOMEIEHHH.
Tema 3.I'a3000meH [TpopaboTka yueOHOro MaTrepuaia Juis 6Co04cenoBanue
TIOMEIICHUH 1 cobecemoBaHuUs TectupoBanue
TermIo(hu3nIecKue DK3aMeH
GbyHKIMH, HEOOXOIUMBIE
JUISL 3aMKHYTOT'O
OITMCAHUS TIOXKAPA.
Tema 4. [TpopaboTka yueOHOro MaTrepuaia Juis 6Cob¢cenoBanne
MaremaTnueckast cobeceqoBaHus OKk3aMeH
MOCTaHOBKA 33/1a4U O [ToaroToBka K 10KIa1y
nmuHamuke O®DII B
Ha4vaJIbHOU CTaguu
noxapa.
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Tema 5. [TpopaboTka yueOHOr0 MaTepuaia s 6Co0{cenoBanue
[IpornozupoBanue O®PII | cobecemoBanus Hoxmnan
IIPU TYLIEHUU TOXapa ¢ OK3aMeH
HCIOJIb30BAHUEM
MHTErpaJbHOTO METO/IA.
Tema 6.0cHOBHBIE [Toarororka k nokinaxy6CobecenoBanue
TIOJI0KEHUS 30HHOTO TectupoBanue
MOJIETTUPOBAHUS DK3aMeH
I10’KapOB.
Tema 7.Yucnennas [TpopaboTka yueOHOro MaTepuaia s 6Co0{cenoBanue
peanu3arys 30HHON cobecen0BaHUA DOK3aMeH
MaTeMaTU4eCKOn
MO/ICJH.
Tema 8. OcHOBBI [TpopaboTka yuebHOT0 MaTepHaa Jis 6Co0¢cenoBanne
middepenranbHOro cobecetoBaHus Joknan
MeToaa [ToaroroBka K AOKIaILy DK3aMeH
MIPOTHO3UPOBAHUS
ODIL.
Tema [TpopaboTka yueOHOTO MaTepuaia st 6Co0¢cenoBanue
9.YucnenHaspeanuszauu | codeceqoBaHuUs TectupoBanue
s qudepeHIranbHOMI [TonroroBka Kk craue 3xK3aMeHa DK3aMeH

MaTeMaTUYEeCKOM
MOACIIN.
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1LYYEBHO-METOAHYECKOE H HHOOPMAIIHOHHOE OBECITEYEHHE JIHCIAIUIAHbI

) Ciircok peoMenyemoii THTepaTyphl

OCHOBHAs:

L. Onerka prcka ypespraifiix chTyaiuit M Hoxapos : yueGoe nocobue / B, 10, Panoymicni, B. H.
IHlymsxetko, M. H. Crenanosa, M. B. Jireit ; nox peaxuneit B IO, Pagoynxoro, — Benropoa:
BITY . BLT". llyxosa, 2019, — 108 ¢. — Texer : anextpommbit // Jlath : 31eKTpoRHo-
OrGmoreuras cirema, — URL: https://e.lanbook.com/book/177609

2. Tlporkoamposatie onackix akropos Moxapa : yieBHoe M0cobHe / cocTapHTeH JI. A. Becnieperos,
E. A. Ionosa, — Kemeposo : KemI', 2019, — 116 ¢, — ISBN 978-5-8353-2368-5. — Texer :
ANeKTpoHHbiif // Jlaks : nextporHo-GrbHoTeuras crcrema, — URL:
https://e.lanbook.com/book/125457

3. TlporrosHpoBae onaciix hakTopos MoKapa; OMPECCHHC PACYCTHBIX BeTHYHH NI0KapHOro
PHCKa 0GIIIeCTBEHHBIX 3akkil 1 coopyxenit : yaeGHoe ocoGie /10, I, Msarios, [I. A.
becnieperos, A. C. Mavorros, E. 1. CraGposokas, — Kemeposo : KemI'Y, 2013, — 122 ¢, — ISBN
78-5-89289-734-1, — Texer : anektpormsii / Jai - ACKTPOHKO-OHOMHOTE HAs CHeTeMa, —
URL: https:/e.lanbook.com/book/45636

AOTOJTHATE b HAS:

1. Topes, B. A. Tennodsnxa, [Tportosmponanme onacksix (aKTopoB MOXapa : yue6Ho-MeromHseckoe
nocoGhe /B. A. Topes, E. 10. Yerekona, — Mockea MHCH - MI'CY, 2020, — 57 ¢, — ISBN
978-5-7264-2140-7, — Texer : OMCKTpOHb // lai : anexrporHo-GubHOTe Hag cicreya, —
URL: https://e.Janbook.com/book/ 145068

2. Bensxon, I M. TMoxapras Gezomacoers : yieGHoe niocoGHe u1a By3os /', M, Bensiop, — Mocksa
+ Maarenmserso FOpaiir, 2020, — 143 ¢, — (Betcmee o6paopaite), — [SBN 978-5-534-09831-0),

— Texer: anextpormit // O6ipasosaretsiag marQopwa IOpaitr [caifr], — URL
htps/rait rlbeodeld51135 e

YueOHO-MeToHYecKas: SR

. Bapraxosa E, A. Merommeckre ykasamy hilr| caumiifr'e:muoﬁ paGosl cTyentos o

/ fe L. 10 DK 92344
Do omoresape OOTI_____ /[ MameemaA®._ | #t/~ | /0,06 e/t
lin paloriuka iaydnolt Gubnuorexn) (PHO ) (noanmes) (aama)
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0)IIporpamMHoe o0ecnieyeHue:
MoiiO¢uc CranmapTHBIH.

B)IIpodeccnonanbubie 6a3bl JaHHBIX, HH(POPMAIUOHHO-CIIPABOYHbIE CHCTEMbI:
1. D1eKTPOHHO-0MOINOTEUHbIE CHCTEMBI:
1.1. IPRbooKs : smekTpoHHO-OMOMHOTEYHAs cHCTeMa : caiit / rpymma kommanuii Al Ilu Ap Menua. -
Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum nocryna: mis 3apeructpup. mojib30BaTeeii.
- TeKCT : 37eKTPOHHBIH.
1.2. FOPAMWT : snexTponHO-6u6IHOTeHas crcTeMa : caiit / OO0 DiekTponHoe n3aatensctso FOPAUT. —
Mocksa, [2021]. - URL: https://urait.ru. — Pexxwum mocTyma: i 3aperdCTPHp. MOnb3oBaTenei. - TekcT :
3JIEKTPOHHBIM.
1.3. KoHCyNnbTaHT CTyAEHTa : 3JCKTPOHHO-OMONMMoTeuHas cuctema : caiit / OOO Ilonurexpecype. —
Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyma: ajst 3aperucTpup.
IOJIB30BaTENIEH. — TEKCT : 31EKTPOHHBII.
1.4. Jlansb : anexTpoHHO-OMONMHMOTEeuHas cucrema : cadt / OO0 OBC Jlans. — Cankr-Ilerepoypr, [2021]. —
URL.: https://e.lanbook.com. — Pesxum noctyma: uist 3aperucTpup. mojb3oBaresieil. — TeKCT : 3JeKTPOHHBIH.
1.5. Znanium.com :3ekTpoHHO-OnbIMoTeuHas cuctema : caiit / OO0 3nanuym. - Mocksa, [2021]. - URL:
http://znanium.com . — Pesxum gocTyma : sl 3apErUCTPUP. TOJIb30BaTeNei. - TEKCT : SJIEKTPOHHBIA.
2. KoncyabTantllaroc [OnekTpoHHEIH pecypc]: cmpaBouHas mpaBoBas cuctema. /OO0 «KoHCymbTaHT
[Tmroc» - DnekTpon.nan. - Mocksa :Koncynsrantl Inroc, [2021].
3. ba3bl JaHHBIX NEPHOIMYECKHUX H3TAHMIL:
3.1. baza maHHBIX MMEPUOAMYECKUX M3MAHUH : dnekTpoHHbIe KypHainsl / OO0 UBUC. - Mocksa, [2021]. —
URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum gocTyma : st aBTOpHU3. TMoJib30BaTesel. — TekcT :
3JIEKTPOHHBIH.
3.2. eLIBRARY .RU: Hayunas snektpoHHas oubmaunoreka : caiit / OO0 Hayunas DnektpoHHas
bubaunoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum mocrtymna : 1yis aBTopus.
OJIb30BaTese. — TEeKCT : AJEKTPOHHBIN

3.3. «Grebennikon» : snekrponHas Oubmmoreka / W I'pebennukoB. — Mocksa, [2021]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxim jgoctyma : ajsi aBTOpu3. mojib3oBareneil. — Tekcr :
AJIEKTPOHHBIM.

4. HamuoHanbHasi JJIEKTPOHHAas OMOJMOTeKAa: DIEKTpOoHHas OuOnmoteka :  (enepanpHAs
roCyJIapCcTBeHHAsh MH(pOpMaIMOHHas cucTteMa : cait / MunucrepctBo Kyibrypsl P® ; PI'B. — Mockea,
[2021]. — URL:https://u30.pd. — Pesxxum moctyna : Juisi mojb3oBareneil HayuHoi OuOnmoteku. — TekcT :
AJEKTPOHHBIMN.

5. SMART Imagebase 1 EBSCOnhost ; [mopran]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Peskum gocTyra : Jjisi aBTOPH3. TOJIb30BATEIICH.
— N300pakeHue : SIEKTPOHHEIE.

6. @eaepabHbie HHPOPMATMOHHO-00Pa30BaTeIbHBIE MOPTAJIBI:

6.1. EanHOE OKHO JlocTyna K 00pa3oBaTeNbHBIM pecypcaM : genepanbHbiid nopTan / yupeaureias PIAOY
JTIO LPTOIT u UIT. — URL: http://window.edu.ru/ . — TeKkcT : 3JIeKTPOHHBIH.

6.2. Poccuiickoe obpazoBanue : ¢enepanbubiid nopran / yupenutens PI'AOY AT10 LIPT'OIl u UT. — URL:
http://www.edu.ru. — TekcT : 3IEeKTPOHHBIH.

7. O6pa3oBaTenbHble pecypcnl Yal'y:

7.1. Dnexrponnas oudauoreka Yal'V : moayns ABUC Mera-ITPO / OOO «/lata Dxcmpecey. —
URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum toctymna : aJis OJIb30BaTeNIeH HAYIHOM
6ubmuoreku. — TeKCT : AIEeKTPOHHBIH.

Cornacosano: > e =
ey - H? v} | feePrrse AR |

Admxnocrs corpyauuxka YUTuTOHUO OUO ,.:

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI:


http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://e.lanbook.com/
http://znanium.com/
https://dlib.eastview.com/browse/udb/12
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

MHUHHCTEPCTBO HAYKH U BbICLIEro oopa3oBanusi PO

. . Dopma
VY IbSHOBCKUIH TOCYAapCTBEHHBIH YHHBEPCUTET

@ - Paboyas mporpamMMa JUCHUILIMHBL

AynuTopuu JUIsl TPOBEICHUS JIEKIIHH, JIJIS IPOBEICHUS TEKYIEro KOHTPOJIS U
MIPOMEKYTOYHOH aTTECTAIUN, CAMOCTOSTEIBHBIX PA0OT, TPYMITOBBIX M HHINBUTYTbHBIX
KOHCYJIbTaIlUM.

AyIuTOpUH YKOMIUIEKTOBAHbBI CTICIIUATM3UPOBAHHON MEOEIbI0, YIeOHOMN TOCKOM.
Aynuropuu sl MPOBEICHUS JICKIHI 000pyI0BaHbI MYJIbTUMEAHIHBIM 000PYI0OBAaHHEM JJIsI
npeaocTaBieHuss HHGOpMauK O0JbIoN ayautopun. [loMenieHus ajis caMOCTOSTEIbHOM
paboThl OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOW C BO3MOKHOCTHIO TIOJKITIOYCHHSI K CETH
«HTepHEeT» M 00ecIeueHneM JOCTYIIA K 3JIEKTPOHHON HH(PPOMAIIMOHHO-00pa30BaTeIbHON
cpene, dICKTPOHHO-0nbmmoTeuHoi cucteme. [lepedens 000pya0BaHus, UCTIOIB3YEMOTO B
y4eOHOM TIpoliecce, YKa3bIBaCTCsI B COOTBETCTBUH CO CBEICHUSIMU O MaTEPHAIBHO-TEXHUIECKOM
o0ecreueHnr 1 OCHAIIICHHOCTH 00pa30BaTeIbHOIO MPOIIecca, pa3MEICHHBIMU Ha O(PHUIIMATEHOM
caite YnI'VY B pa3nene «CeaeHust 06 00pa3oBaTeIbHON OpraHu3aIim.

13. CITIEHUAJIBHBIE YCJIOBUSA JJISA OBYYAIOLIUXCSA C
OI'PAHUYEHHBIMU BO3MOXHOCTSIMMU 310POBbSA
B cnyuae HE0OX0AMMOCTH, O0YYAOIIIMMCS U3 YUCIIA JIUI C OTPAHMYECHHBIMU
BO3MOKHOCTSIMH 37I0POBbsI (TI0 3asIBIICHHIO 00YYarOIIErocsi) MOTYT MPEAaraTbCsi OJJHH U3
CJICTYIOIIUX BAPUAHTOB BOCIIPUATHUS HHPOPMAIUH C YIETOM UX WHIUBHTYATbHBIX
MCUXO(U3HUIECKUX OCOOCHHOCTEH:

JUTSI JTATL C HAPYIICHUSIMH 3PSHHUS: B IEYaTHON (popMe yBEIIMUCHHBIM MPUPTOM; B hopme
3JIEKTPOHHOTO JIOKYyMEHTa; B (hopMme ayanodaiina (epeBo yueOHbIX MaTEPHUAIOB B
aynuodopmar); B me4aTHoi ¢popMme Ha s3bIKe bpaiiis; MHAUBHTyalTbHbIC KOHCYJIBTAIIUH C
MPUBJICYCHUEM TU(IIOCYPIOTIEPEBOAUNKA; MHINBUAYIbHBIC 3a][aHUsI U KOHCYJIbTAIINY;

JUTSI JTAIL] C HApYIICHUSIMU CITyXa: B IIeYaTHOU opme; B (hOpME SJIEKTPOHHOTO JIOKYMEHTA,
BUJIEOMATEpHAIIbI ¢ CyOTUTPAMK; UHIUBUAYaTbHbIE KOHCYIbTAIIMH C TPUBICYCHUEM
CYpAOIIEPEBOTUHNKA; WHINBHTyIbHBIC 3aJIaHUSI M KOHCYJIBTAIINN;

JUTSI JTAILL C HAPYIIEHUSIMU OMTIOPHO-/IBUTATENILHOTO anmnapara: B me4atHoit opme; B popme
AJIEKTPOHHOTO JJOKYMEHTa; B opMe ayauodaiisia; MHIUBHIyIbHBIC 3aIaHUS U KOHCYJIbTAIIHH.

B ciyyae He0OXOIMMOCTH UCTIONB30BaHUS B Y4€OHOM Ipoliecce
JaCTUYHO/MCKITFOUUTEIBHO JTUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHA, OpTaHH3aIUs
pabotsl [I1C ¢ oOyuatomumucs ¢ OB3 u nHBanMAaMu MpeaycMaTpuBaeTcs B 2IEKTPOHHOMN
MH()OPMATMOHHO-00pa30BaTEILHOM Cpeie C YYSTOM UX WHIMBHIYATBHBIX IICUXO()H3NICCKIX
0COOEHHOCTEH.
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B) IIpodeccnonanbubie 6a3bl JaHHBIX, MHGPOPMALHOHHO-CIIPABOYHbIC CHCTEMbI:

1. D1ekTpPOHHO-0MOIHOTEYHbIE CHCTEMBI:
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a.  IPRboOOKS[DsekTpoHHBIIH pecypc]: 3JaeKTpOHHO-OMOIHOTeHass cucTtema/ Tpymna Kommanuid Ai [lu
Op Memua. - DOnektpoH. jgaH. - CaparoB, [2022]. - Pexum pgocryna:
http://www.iprbookshop.ru.

b. FOPAMT[DnekTporHbli  pecypc]: dIeKTpoHHO-6uOMMoTeuHas cuctema/ OOO  DIeKTpoHHOE
m3parensctBo TOPAMT. - Diextpon. man. — Mocksa, [2022]. - Pexum mocryma:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIA pecypc]: 3AneKTpoHHO-OmOmuoreyHas cucrema/ OO0
[Tomutexpecypc. - OnekTpoH. pgaH. — MockBa, [2022]. - Pexum jgocryna:

http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlamb[DnekTpoHHblid pecypc]: anekTporHo-OnOmmoreuHas cucrema/ OO0 DBC Jlanb. - DieKTpOH.
nan. — C.-ITerepOypr, [2022]. - Pesxum nocryma: https://e.lanbook.com.

e.  Znanium.com [DJeKTpOHHBIA pecypc]: dIeKTpoHHO-OnOIHoTeynas cucrema/ OOO 3HaHHyM. -
OnekTpoH. 1aH. — MockBa, [2022]. - Pexxum poctyma: http://znanium.com.

2. KoncyabrantIlawoc[DnekTpoHHbslid  pecypc]: cmpaBo4Has mpaBoBasi cucremMa/ Kommanus
«Koncynprant [Imtocy. - DinektpoH. aaH. - Mocksa: KoncyasrantlImtoc, [2022].

3. ba3a JaHHBIX NEePHOAUYECKUX M3AAaHUIl [DIEKTPOHHBIA pecypc]: amekTpoHHBIE KypHaIBE) OO0

NBHUC. - DIJeKTpOH.  JaH. - Mocksa, [2022]. - Pexum  poctymna:
https://dlib.eastview.com/browse/udb/12.
4. HanuoHanbHas 3JIeKTPOHHAs OUOJMOTEeKA [DISKTPOHHBINA pecypc]: MeKTpoHHas OubInoTeKa. -

DnexTpoH. naH. — MockBa, [2022]. - Pexxum mocryma: https://H30.pd.

5.  DaektpoHHasi 6udanoreka quccepramuii PI'B [DnekTponHsIii pecypc]: aneKkTpoHHas OubnmmoTeka/
®I'BY PI'b. - Dnekrpon. naH. — Mocksa, [2022]. - Pexxum noctyna: https://dvs.rsl.ru.

6. DenepasbHble HHPOPMAITMOHHO-00pPa30BaTEIbHbIE MOPTAJIBI:

WNudopmannonnas cucrema EnuHoe OKHO JocTymna K 00pa3oBaTenbHbIM pecypcaM. Pesxkum pocryna:

http://window.edu.ru.

denepanbhblil mopran Poccuiickoe odpazoBanue. Pexxum mpocrymna: http://www.edu.ru.

Oo6pa3oBartesbHbie pecypesl Yal'y:

Dnexkrponnas bubaroreka Ynl'VY. Pexxum mocryma: http://lib.ulsu.ru/MegaPro/Web.

O6pasoBarenbhblil moptan Yal'V. Pexum mocrtyma: http://edu.ulsu.ru.

8 IIpogeccuonanbubie HHPOPMALMOHHBIE PECYPChI:

8.1. [Dnextponnsiii pecype]. URL: http://fasie.ru — caiit ®onna coneicTBIs pa3BUTHIO

8.2. [Dnextponnsii pecypce]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Dnextponnsrii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Onektponnbii  pecypc]. URL:  http://www.mckinsey.com/business-functions/risk/ our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnektponnsii pecypc]. URL: http://www.pattern-cr.ru/.

8.6. [Omektponnbnii pecypc]. URL: https://fpi.gov.ru —  odwunumaneHeii caiit  Gonma copmelcTBus
MNEPCIICKTUBHBIX I/ICCJICJIOBaHI/Iﬁ

8.7.[Onexrponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN Doun
«MneampHast Mpe3eHTAIS TS CTapTaray.

8.8. [Dnexrponnbnii pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.

8.9. [Dnexrponnsriii pecypc]. URL: https://www.rvc.ru — odunmaneueii caiit ¢onma Poccuiickoit
BEHUYPHOM KOMIIAHUH

8.7. [Onexrponnsiii pecypc]. URL: https://www.rvc.ru/eco/ - caldiT 0 HaMOHAILHOW TEXHOJIOTMYECKOM
HHUIUATUBEC U TEXHOJIOTHYCCKOM pa3BUTUHU

8.8.[DnexTpoHHsIi pecypc]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yap:ip3 JIunbutep 06 HHHOBAIHSAX.

8.9. [Dnekrponnsiii pecypc]. URL: https://www.youtube.com/ channel/UCp0z-UFvKUBTKtVNBIgyX7A.
[Ton6opka Buzeo ¢ MexayHapoIHOTO hopyma « OTKPBITEIE HHHOBAITHI.
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8.10.[DaekTponnbiii  pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - J[Ixo6c.
Wmnepus codnazua / Gunem / HD

8.11. baor mpo uanoBanuu. Pexxum goctyna: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bee o munensusix. Pexxum goctyna: https://prava.expert/litsenzii/chto-eto-takoe.html
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