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1. HEJIA U 3AJAYU OCBOEHUSA JUCHUIIJIUHBI:
Ilesn ocBOeHMS TUCHUIINHBI:

e U3ydyeHHE NPUHILHUIIOB M METOJ0B MAaTEeMaTHMYECKOIrO ONUCaHus (MOIECIUPOBAHMUS)
B3aMMOCBS3aHHBIX TEPMOTa30JMHAMHUYECKUX MPOIECCOB, XapaKTEPU3YIOUINX B IIEJIOM MOXap B
MIOMEIICHUH (3aHUH, COOPYKEHUN) KaK CI0XKHOE (PU3NYECKOe SBJICHUE, IPU KOTOPOM Hapsy C
BbIJIEJICHHEM TEIUIOBOIl SHEpruu (BCIEACTBHE TOPEHMS) U3MEHSETCS CO BpPEMEHEM TemIiepaTypa
ra3oBOM cpenbl M COJEpKaHHME KHUCIOPOAa B MOMEIICHUH, 00pa3yloTcs TOKCHYHBIE Ta3bl, B
pe3ynbTaTe 3aJbIMIICHHS MEHSIOTCS OINTUYECKUE CBOWCTBA Ta30BOM Cpelbl, MPOUCXOAUT
ra3oo0MeH MOMEIICHUsI ¢ BHEUIHeH arMocdepold (WM CO CMEXHBIMU TOMEIICHUSIMU) Yepe3
MPOEMBI U IPOTPEBAIOTCS CTPOUTENIBHBIE KOHCTPYKIIHH.
3agauu ocBOCHMS JMCHUIIIHMHBI:

® TEOPETHYECKU U MPAKTUYECKHU MOATOTOBUTH OYIYIIUX CHEIHATUCTOB K IPOBEICHUIO
HAay4YHO OOOCHOBAHHOTO IPOTHO3MPOBAHUS TUHAMHUKHU OmMacHbIX (aktopoB moxapa (ODII) B
MOMELEHUSX (31aHUSAX, COOPYKEHUSX);

® TIOJrOTOBUTH K MPOBEJIEHUIO UCCIEIOBAHUN PeaJIbHO MPOU3OMICAIINX MOXKAPOB MPHU
UX JKCIIEPTU3E.

2. MECTO JUCHHUIIVIMHBbI B CTPYKTYPE OIIOII:

Hucuunnuna «[IporHo3upoBanue omnacHeIX (PaKTOPOB MOKapa» OTHOCUTCS K 0a30BOif
yactu [IpodeccuonanpHoro nukia. Jlanuas JUCHUILIMHA SBISETCS OJHOW U3 MPOQUIHPYIOMINUX
JUCIUIIMH B CHCTeME NOATrOTOBKM OakamaBpa mo HampasieHuto 20.03.01 «TexnocdepHas
0€30MacHOCTb.

JlMcuuIuInHa YUTaeTCcsl B 5-0M ceMecTpe 3-0ro Kypca CTyJIeHTaM OYHO-3a04HOW (hOpMbI
o0ydeHus 1 6a3upyeTcs Ha CIEeIYIOMUX IPEAIIECTBYIONINX YUeOHBIX TUCIUIUINHAX:

o «lIpoekTHas AeATENBHOCTHY;

o «IIpakTuKa MO MOJYYEHUIO TIEPBUYHBIX MPO(HECCHOHATHHBIX YMEHUN U HAaBHIKOB, B
TOM YHCJI€ TIEPBUYHBIX YMEHUIN U HABBIKOB HAYYHO-UCCIEA0BATENIbCKOU I€ITEIbHOCTIY;

a TaKKe MPH MPOXO0KJIEHUU Y4eOHOM MPaKTHUKHU.

JInst OCBOEHMSI NUCLUMIUIMHBI CTYJIEHT JOJDKEH MMETh CIEAYIOIIME «BXOAHBIC» 3HAHMS,
YMEHUS, HABBIKH 1 KOMIIETEHITUU:

e CHocOOHOCTh HCIOJIb30BaTh 3aKOHbBI M METOAbl MAaTEeMaTHKH, €eCTECTBEHHBIX,

TYMaHUTapHBIX U YKOHOMUYECKUX HAYK MPU PelIeHUU MPoPeCCHOHATBHBIX 3a/1a4;

®  CHOCOOHOCTBH pabOTaTh CAMOCTOSTEILHO;

® CHOCOOHOCTh NPUHHUMATH YYacTHE B MHXKEHEPHBIX pa3pabOTKax CPEIHEro ypOBHS
CJI0)KHOCTH B COCTaBE KOJIJIEKTUBA;

®  CIIOCOOHOCTb OPHEHTHUPOBATHCS B MEPCIEKTUBAX Pa3BUTHUS TEXHUKU U TEXHOJIOTUU
3aIUTH] YEJIOBEKA OT OMACHOCTEM TEXHOTEHHOTO XapakTepa.

Pe3ynpTaThl OCBOEHWS ITUCHUIUIMHBI OyIyT HEOOXOIWMBI I JaJBHEHUIIEero Mporecca
0o0ydeHHUs B paMKax MOATAMHOTO (JOPMHUPOBAHHS KOMIIETEHIIUN TIPU U3YYCHHUH CIIEIYIOIINX
CHeIHaIbHBIX JUCIUILINH:

o «[loxapHast 6€301MaCHOCTB IEKTPOYCTAHOBOKY
«PacciienoBanue moxapon»

«OTHECTOMKOCTh CTPOUTENIBHBIX KOHCTPYKIIHI
«IpenaunnomHas IpaKTUKa»
«HayuHno-uccnenoparenbckas padboTa»

® (IpaKTUKa MO MOIYYEHHIO MPOo(dhecCnoHaNbHBIX YMEHUI U OnbITa MPOPecCUOHANbHON
JESITEIIbHOCTHY;

a TaKKe JUIsl IPOXO0KAEHUS TOCYJapCTBEHHOM UTOrOBOM aTTECTalUH.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O

dopma A Crpanuma 2 u3 19



MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma IHUCHUILITAHBL

JUCHUIVIMHE (MOAYJII0), COOTHECEHHBIX C
ILTAHUPYEMbBIMU PE3YJIbTATAMHA OCBOEHMUSI OCHOBHOM
IMPOPECCHUOHAJIBHOU OBPA30OBATEJIbHOU IMTPOT'PAMMBI

Kox u HaumeHoBaHue IlepeyeHb NIAHNPYEMBIX Pe3yJbTATOB 00yYeHHS 10

peanusyemoii AUCIHUILTAHE (MOAYJII0), COOTHECEHHBIX C
KOMIEeTeHI[HH HHIUKATOPAMU JTOCTHKEHHSI KOMITeTeH M
[IK — 7 - cnocoGHOCTh | 3HATH:
OpPraHHM30BBIBATEL U ® OCHOBHBIE  MaTeMaTH4YeCKHEe  MOJEIH  I0KapoB
IIPOBOJIUTH (uHTErpanbHble, 30HHBIE, Au(depeHInanbHble) U
TEXHUYECKOE METOJIbI WX YHUCIICHHOW pealu3allid C IOMOIIBIO
00CITy>)KUBaHHE, KOMITBIOTEPOB;
PEMOHT, KOHCEPBALUIO | YMeETh:

U XpaHCHUC CPEACTB ® [[PDUMEHUTEIBHO K PELICHUIO MNPO(PUIAKTUYECKUX U

3aIIUTHI, TaKTUYECKUX 3ajad (pa3paboTka peKOMEHIAlui [0
KOHTPOJIMPOBATH obecrieueHni0 0€30MacHOM 92BaKyallMu JIIOACH TpH
COCTOSIHNC [oKape, CO3JaHUE U COBEPIIECHCTBOBAHUE CHUCTEM
HCNOJIB3YyEMBIX CPENCTB CHUTHAJIM3alUH u ABTOMATUYECKUX CHUCTEM
3alllUThl, NPUHUMATD MOKapOTYyIIEHUs, pa3paboTKa ONEPaTUBHBIX IIJIAHOB

peIeHHSI IO 3aMEHE
(pereneparium)
Cpe/CTBa 3alIUTHI

TYIICHUS TI0XKAapOB, OLEHKa (PAKTHYECKHX TMPENEIOB
OTHECTOWKOCTH CTPOUTENBHBIX KOHCTPYKIHMM U T. 1.), a
TaKkke K HCCICIOBAHUIO pEAJbHO MPOU3OIICIIINX
MOKapOB:

Bmaners:

¢ paboThl ¢ U3BECTHBIMU KOMITBIOTEPHBIMH MPOTPaMMaMHU
pacueTra IMHAMUKH ONacHBIX (PaKTOPOB Moxkapa

4. OBIIASA TPYAOEMKOCTH JUCHUITJINHBI
4.1. O0beM IMCHUIIMHBI B 3a4€THBIX efuHUIAX (Bcero)4 3E.

4.2. O6beM JUCHUILIMHBI 10 BHAaM yueOHO# padoThl (B yacax)

KosnuectBo yacos ((popma 00yueHusi O0YHO-3204HASA_ )
Bup yueOHoit padoThl Bcero no B 1.4. mo cemecrpam
IJIAHY 5 6 7

1 2 3 4 5
KonraktHas paboTa 36 36 - -
oOyJaromuxcs ¢
npernojaBaTesieM B
co0TBeTCTBUH C YII
AyIUTOpHBIE 3aHITHS: o4 54
JIEKIIUU 18 18 - -
CemMuHapsl U 36 36 - -
PAKTUYECKHUE 3aHSTUS
JlaGopaTopHsble - -
pabOThI, MPAKTUKYMBI
CamocrosiTenbHas o4 o4 - -
pabora
dopma TeKyIero Jlokmang Jlokman - -
KOHTPOJISI 3HAHUU U TectupoBanue | TectupoBaHue
KOHTPOJIS CobecenoBanne | CobecenoBaHue
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CaMOCTOATEIIbHOMN Onpoc Onpoc
paboThI:
TECTUPOBaHUE, KOHTP.
paboTa, KOJUIOKBUYM,
pedepat u np.(He
MEHee 2 BUIOB)

Kypcosas pabota -

36
9K3aMeH

Bungsr 36
IIPOMEKYTOUYHON JK3aMEH
aTTecTalluy (3K3aMeH,
3a4er)

Bcero yacos 1o 144 144

JUCHHUITIINHE

*B cjrydace HCO6XOI[I/IMOCTI/I HCIIOJIb30BapuUs B y‘Ie6HOM Imponecce YaCTUYHO/HCKIIFOUYNTENHHO

JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B TA0JINIIE Yepe3 CIICI YKa3bIBACTCS

kouecTBO yacoB paboTsl [I1C ¢ oOyyaromumucs Ass IpoBeASHUS 3aHATHI B TUCTAaHIIHOHHOM

dbopmare ¢ IPUMEHEHHUEM SJICKTPOHHOTO OOyUEHHUS.

4.3. Conep:xanue TMCUMILIMHBI (MoayJisi.) PacnipenesieHue 4acoB 1o TeMaM M BUIaM

yueOHOi padoThI:
®dopma 00yueHusT  OYHO-3a04Has

Bunbl yueOHBIX 3aHATHH dopma
AYIUTOpHBIE 3aHATHS TeKyIIero
Ha3Banue aMocTosTe
paszenonu | BC Mpaicre | BT | e | | <oTRO
TeM 10 e clne padoThl, BHOI pabora
1011 3aHATHS,
R NPAKTUKY dhopme
MBI
1 2 3 4 5 6 7
Pasznen 1. UnTerpajbHas MaTeMaTH4ecKas MOJeJ/Ib MOKapa B NOMEIEHUH.

Tema 1. 12 2 4 - - 6 CobOecenos
Hcxonusie aHue
MMOHSTHS nu
oo1me
CBEIIEHHSI O
METo1ax
MPOTHO3UPOBA
mugs O®DII B
IMOMEIICHHUSX.
Tema 2. 12 2 4 - - 6 Cobecenos
OcCHOBHBIE a”ue
MOHATHUS U Jlokman
ypaBHEHUS
UHTErpAIbHON
MaTeMaTH4IeCK
ol MoJIeNIHn
Moapa B
MMOMEIIICHHH.
Tema 3. 12 2 4 - - 6 CobecenoB
I"az000MeH aHue
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IMOMEIICHUN 1
Teropusnye
CKHeE
dyHKiuy,
HEeo0XO0aUMBIE
JUIST
3aMKHYTOTO
OIIMCAaHUS
no>kapa.

Tectupona
HUE

Tema 4.
Martemarudec
Kas
IIOCTAaHOBKA
3aJIa4M O
IUHAMUKE
OdII B
HaYaJbHOU
cTaguu
no>kapa.

12

CobecenoB
aHue

Tewma 5.
IIporuosupos
anue ODII
TP TYIICHUU
roxapa c
HCIIOJIb30BaHU
eM
MHTETPaJIbHOT
0 METOoj1a.

12

CobecenoB
aHue

Jlokman

Pasznen 2

. 3o0HHA

1 MaTeMaTHu

YEeCKasl MOJ1€JIb IMOoKapa B NIOMCIICHUH.

Tema 6.
OcHoBHEBIE
MOJIOKEHUS
30HHOTO
MOJIETUPOBaH
sl TI0XKApOB.

12

4

6

CoOecenos
aHue
TectupoBa
HUE

Tema 7.
Ywuciennas
peanuzanus
30HHOM
MaTeMaTH4YeCcK
OM MOJEIIN.

12

Cobecenos
aHue

Paznen 3. Iudpepennuanbuasn (mosieBasi) MaTeMaTH4ecKasi MoJeJib M0Kapa B

NOMCIIICHUM.

Tema 8.
OCHOBEI
muddepeHmma
JIb-HOT'O
MeTOoJa
MIPOTHO3UPOBA
ausg ODII.

12

2

4

6

CobecenoB
aHue

Jloxmnan
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Tema 9. 12 2 4 - - 6 CobecenoB
Yucnennas aHue
pcaiusanus TeCTI/IpOBa
muddepeHmma HUE
JBHON
MaTEeMaTH4YCCK
OU MOJIETIN.
DK3aMeH 36 36
HToro 108 | 18 36 - - 54

5. COJAEPKAHUWE JUCHOUJIMHBI (MOIYJIS)

Pa3nes 1. UnTerpasibHas MmareMaTH4yecKkasi Mo/iesIb M10Kapa B IOMellleHN U

Tema 1. UcxoaHble MOHATHSA U 00IIIME CBeICHUSA 0 METOIAX

nporuosuposanusi OPII B nomemeHusx.

Omnacuble ¢akTopsl noxapa. Gusndeckre BeTUIUHbI, XapakTepusytome ODII B
KOJMYECTBEHHOM OTHOIICHUH; TIPEIEIbHO AonycTuMbIe 3HaueHus: ODI1.
Matematuueckoe MOAEIUPOBaHKE, KaKk HanboJiee COBPEMEHHBIN HAyYHBIH METOT
nporuo3upoBanus ODII. OcHoBHbIE TpeOOBaHUS, IPEABIBISAEMbIE K MOIe-TIsSIM. MeTo1bl
MaTeMaTuueckoro moaenupoanus nuHamuku O®DII, ux ocobeHHo-cTu U 00aacTu
IIPAKTUYECKOT0 UCIIOIb30BaHus. O030p pa3BUTHS METO10B pOorHo-3upoBanust ODII.

Tema 2. OcHOBHbBIC NIOHATHUS M YPABHEHHUS HHTEIPAJIbHOM
MaTeMaTH4YeCKOH MO/IeJIU MoKapa B MOMeIleHUun

CaoiicTBa ra3000pa3Hol cpeibl B TOMEIIEHUH MpH noxape. JIokaapHOe paBHOBECHE U
B3aUMOCBSI3b MEXK/TY JIOKATHHBIMH TEPMOAMHAMUYECKUMHU ITapaMeT-paMu COCTOSIHUSI Ta30BOM
cpenbl. [IpocTpaHCTBEHHO-BPEMEHHOE PACTIPEEICHUE JIOKAJIbHBIX TAPaMETPOB COCTOSIHUS
cpenbl B TOMENICHUH TIPpH Moxape. BinsiHue n3MeHeHus cocTaBa U TEMIIEpaTyphl Ta30BOM CpeIb
MIPU MOKape Ha ee Ta30BYI0 MOCTOSHHYIO, TTOKa3aTesb ainadaTsl U TeIII0eMKOCTh. [IpucyTcTBre
MeJThYaNIIMX TBEPBIX YACTHI] B Ta3000pa3HOM Cpe/ie U UX BKJIAJ B MHTErpaIbHbIC 3HAUCHUS
BHYTpEHHEH (TErI0BOI) SHEPTUU M MacChl CPEIbl, 3aMOHSIONIESH MOMEIIEeHHE TTPH MoXKape.
BnusiHue 3THX YacTuIl Ha MPOLIECCH TEIIIOMACCONIEPEHOCa U ONITUYECKUE CBOMCTBA CPE/IBI.

WHTerpanbHblii METOJ OMMCAHUS COCTOSIHUS Ta30BOM Cpe/ibl MpHU MOXKape B MOMEIICHHH.

CpenneoObeMHas MIIOTHOCTh I'a30BOW Cpebl U CPEeAHEOObEMHBIE MaplHUaIbHbIE MIIOTHOCTH €€
KOMIOHEHTOB. CpenHeoObeMHasi BHYTPEHHSST SHEPTHs U CpeIHEe0ObEMHOE JIaBIICHHE
ra3oBoil cpeapl B nomemeHuu. CpeaHemaccoBasi M cpelHEOObEMHAs TEMIlepaTypbl Cpeibl B
noMmenieHuu. MeTonuka ompefeNeHusT CpPeJHEOObEeMHOTO JaBlIEHUS, CPEAHEMAcCOBOM U
CpemHEOOBEMHOM TeMIlepaTyp Ha OCHOBE HMHCTPYMEHTAJIbHBIX H3MepeHui. HWHTerpaibHOe
yYpaBHEHHUE COCTOSIHHS T'a-30BOU Cpe/Ibl B IOMEIICHUU.
JpiMo00Opa3oBaHue M mapameTpsl JbIMa, 00pPa30BaHHOTO TBEPABIMH dacTuilamu. Koarymsius u
CeIMMEHTAIUsl YacTUIl JbiMa. ONTHYECKOE KOJIUYECTBO JbIMa M CPeIHEOObEMHas ONTHYEeCKas
MJIOTHOCTh JibIMa. CBSI3b MEXKIY ONTHYECKOW TUIOTHOCTHIO JbIMAa M JAIbHOCTHIO BUIMMOCTH.
DKCIEepUMEHTATbHBIE METO/IbI U3-MEPEHUS ONITUYECKON MJIOTHOCTHU JbIMA.

WNHTerpanbHBIE METOJT TEPMOJUHAMUYECKOTO aHaimu3a mokapa. Cpena B MOMEIICHHH Kak
OTKpBITAsl TEPMOJIMHAMHUYECKAs cucTemMa. B3anuMopeiicTBre 3TOl CUCTEMBI ¢ BHEIIHEN cpesloi u
WHTETPAJIbHBIE  XapaKTePUCTUKH OSTOT0 B3auMoJeicTBUs. KBazupaBHOBECHBIM mpolecc
U3MEHEHHUs COCTOSHUSI ATOM cucTeMbl Ipu mnoxape. OcoOeHHOCTH Tmpolecca H3MEHEHUs
COCTOSIHMSI ~3TOM  CHUCTEMBbl HA  OT-JIEJIbHBIX  O3Talax pa3BUTUA  T[OXapa. BeiBox
nuddepeHIANBHBIX ~ YpaBHEHUNW  WH-TErPaJbHONM  MaTEeMaTHYECKOM  MOJENH  IoXapa,
OTHCHIBAIOIINX JUHAMUKY OMACHBIX (haKTOPOB MOXKapa, — YPaBHEHHH MaTepUAIBHOrO OanaHca
Cpelbl U €e KOMIIOHEHTOB, YpaBHEHHI OajlaHCa ONTHYECKOro KOJMYECTBA JbIMa W JHEPTHUU.
HauanbHbie yci10BUS U yCIOBUS OJHO3HAYHOCTH.
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Knaccuukanus MHTErpalbHbIX MaTeMaTHUECKUX Mojened moxkapa. Marematudeckas
MOCTAaHOBKAa  3adaud O nporHo3upoBanuu O®II Ha ocHOBE TMOJHOW  CHUCTEMBI
T QepeHManbHbIX ypaBHEHUH HMHTErpaJlbHOW MoJenu Imoxapa. MeToabl UYHCIEHHOIo
pemieHuss 3tol 3amaun. [lpuBeneHue ypaBHeHMM onuchiBaroumx auHamuky OO®II,
6e3pazmepHomy Buay. [TonoOue u kpurepuu 1o 100us MOXKapoB.

Tema 3. 'a3000MeH nmomemeHnii U Tenaopusndeckue PyHKIHMHN, He-00X0AMMBbIe 1JIs1
3aMKHYTOI'0 ONIMCAHMS MOKapa
[TpuunHbl, 00yClaBIMBAIOIINE JBWKCHHE T'a3a M ra3000MEH MOMEUICHHs C BHEILIHEW cpenon
yepe3 mpoemsl Ipu noxkape. PacrpeneneHue TMAPOCTATUYECKHUX HABJICHHUH 110 BEPTUKAIN
BHYTpU M cHapyxu nomeuieHuss. [lnockocts paBHbix pgasnenuit (ITPZI). 3aBucumoctsb
pacnionoxenus [P/l ot cpenHeoObeMHBIX 3HAUEHUI JaBJICHUS U IUIOTHOCTH T'a30BOM Cpellbl B
noMmenieHuu. Bo3MoHbIE pexHMbl ra3000MeHa MOMELIEHHMs] 4Yepe3 MpoeM. 3aBHUCHUMOCTh
BEIMYMHBI II€penaja MeXAY BHYTPEHHMM U BHEUIHMM JaBICHUSMH OT KOOpPJIUHATBHI,
OTCUMUTHIBAEMON IO BEPTHKAIU OT I0ja, BbICOTHI pacmnosioxkeHusi [IPJl u cpenneoObeMHOM
IUIOTHOCTH Ta30BOM cpeipl B nomemeHud. PopMyibl [js pacdyera CKOPOCTH JIBHIKEHUS
YXOJLIUX Fa30B M IMOCTYNAKOLIEr0 BO31yXa B pa3HbIX TOUKaX Mpoema.

3aBHCHUMOCTH MAacCOBBIX PacxXoJOB YXOISLIMX TIa30B M IOCTYNAOLIEr0 BO3AyXa AN
BEPTUKAJIBHOTO TNPSAMOYTOJILHOTO TpOeMa NpU Pa3IMYHBIX pEeXUMax ra3ooOMeHa OT
FeOMETPUUECKUX XapaKTEPUCTHK 3TOr0 MpoeMa U CpeAHEOOBEMHBIX HapaMeTpOB COCTOSHUS
ra3oBoil cpeapl B IOMEIIEHUU (IJIOTHOCTH M JaBiieHUs). BinsHue BS3KOCTM ra3oB Ha MX
nBwxkeHne B mpoeme. KoaddumumeHnT pacxona (compoTuBIICHHs) TpoeMa. ['a3000MeH uepes
KpyIJible BEpTUKAJIbHbBIE MPOEeMbl. 1'a3000MeH 4yepe3 ropu3oHTaIbHBIE MpoeMbl. BiusHue BeTpa
Ha Ta3000MeH TOMEILEHHUs ¢ OKpyarouled armocdepoil. PacnpeneneHne rupocTaTudeckux
JIABJICHUI TI0 BEPTUKAJIM CHAPY)KM 3/1aHMsI HA HABETPEHHOW UM IOJBETPEHHOM €ro CTOpOHax.
@opmynbel U1l pacyeTa MAacCOBBIX PacxXxoJ0B ra3za 4epe3 NpSAMOYTOJBHBI MPOEM C Y4ETOM
BIMSHMS BeTpa. BiusHMEe HEOAHOPOJHOCTHM TEMIIEPATypHOTO IIOJIsI B IIOMEUICHUH Ha
pacripesieieHie THAPOCTATUYECKUX JaBJI€HUH BHYTPU IOMELIEHMS W Ha ra3oo0MeH uepe3
IIPOEMBI.

PaananmoHHO-KOHBEKTHBHBIN TMpollecC TelJIoNnepeHoca B ra3o00pa3HoOil cpene mnpu
no’kape B IomelieHuu. Temnoorjaua ropu30HTAIbHBIX CTEP)KHEBBIX KOHCTPYKIIMI, OMBIBAEMBIX
I1aMeHeM. TeloBoe B3aMMOJEHCTBUE NMEPEKPBITUN C BOCXOJAIIMM ITOTOKOM Ta30B OT Ood4ara
ropenus. TemnooTaaua BEpTUKAIbHBIX TOBEPXHOCTEN Orpa)kACHUI MOMEIIEHUS PH Pa3IUYHbIX
craauax noxkapa. IIpomecchl HarpeBaHus CTPOMTENBHBIX KOHCTPYKIMM MpU MOXKape U
MaTEeMaTU4YeCKOe OIMCaHUE
aTuX mpoueccoB. ConpspkeHHas MaTeMaTHdecKas IIOCTAaHOBKA 3aJaud O HarpeBaHUU
CTPOUTENIbHBIX KOHCTPYKLUUH HpU MoKape. OMnupuyeckue GopMyibl JUIsl pacdyera CpeaHHx
KOO(QQUIMEHTOB TEIUIOOTAAYM Ha BEPTHUKAIBHBIX W TOPU3OHTAJIBHBIX IMOBEPXHOCTSIX
orpakaeHuil. DMmnupuyeckue (Gopmysbl AJis pacyeTa HMHTErPajJbHOrO TEIUIOBOTO TOTOKa B
OrpaxKACHUAX. JIyduCTBIN TEIIOBOM ITOTOK Yepe3 IPOEMBI.

OO6mue cBedeHHs O Ipoleccax ropeHus. ['oproune BemiecTBa MU HUX XapaKTe-PUCTUKH.
OCOOeHHOCTH TOpEHHUs TBEPAbIX, KHUIKAX U Ta3000pa3HbIX BewlecTB. [ oMoreHHoe u
rereporeHHoe ropenue. Kiaccudukanus BHJIOB TOPEHHMS B 3aBHCHUMOCTH OT CKOPOCTHU
pacrpocTpaHeHHMs IUJIJaMEHH 10 TOprodyed cMecu — JequIArpallMOHHOE, B3pBIBHOE WU
JeTOHAIMOHHOE ropeHue. TypOyneHTHoe AU(Y3HOHHOE TOpEeHUE Ta30BbIX CTPYH, KUAKUX U
TBEpAbIX MarepuasnoB. IlmamMs m ero xapakrepucTuku. CKOPOCTb BBITOPAaHUS TOPHOYHMX
MmatepHanoB. CKOPOCTh TEIUIOBBIAEICHHS B IuIaMeHHOH 30He. K03 uiueHT noiaHoTs ropeHus..

I'oprouass Harpy3ka B TIIOMCIIEHMM U €€ XapaKTepUCTUKHU. JIMHeHHas CKOpOCTb
pacnpocTpaHeHHs IIJIaMEHM 110 IIOBEPXHOCTH TOPrOYEH HAarpy3ku. Pacder momany noxkapa npu
pa3IMYHBIX BHJAX IOKAapHOM HArpy3ku. YJellbHas MaccoBas CKOPOCTb BBITOpPaHMs TBEPIBIX U
KUJIKUX TOPIOYMX MaTepuanoB. TemioBas MOIMHOCTB odara Io)kapa B IOMeELeHUH. BimsHune
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ra3oo0MeHa Ha IPOLECC TOPEHHUsI MaTEpUaIOB B IOMEILIEHUH. PeXXUMBI 10’KapoB B IOMELICHUH B
3aBUCHUMOCTH OT KOJIMYECTBA IOCTYIAIOLIETO Yepe3 IPOeM BO3AyXa. 3aBUCUMOCTh MOIIHOCTU
TEIUIOBBIACICHUS IIPU MOXape OT KOHLEHTpAaUuu KHCIOpOJa B IIOMELICHUM. BnusHue
IpoIIecCOB 00pa30BaHUs CIOS 30JIbI U YIJII Ha MAacCOBYIO CKOPOCTh BBITOPAHUS IMOXapHOMH
Harpy3ku. CKopocTu noTpediaeHus KUciopoia, 00pa3oBaHUsl TOKCUUHBIX IPOJYKTOB FOPEHHs U
JBIMOBBIJICTICHHUSL.
Tema 4. MaTremaTnuecKkasi MOCTAaHOBKAa 3agauyud o auHamMuke ODII B
HAYaJIbHOM CTA/IMHU NOXKapa
[ToHsATHE O HaualbHOM CTaJAMU HOXapa C MO3ULMM 3aJa4d O 0€30IMaCHOCTH 3BAKYaLMH JIIOACH.
OcoOeHHOCTh Ta3000MEeHa TOMEIIEHUS C OKpYXaromed armochepoil B HadalbHON cTanuu
noxapa. Cucrema nud¢epeHIraIbHbIX YPaBHEHUI MHTErpajJbHONM MOZENH I0XKapa ¢ y4eToM
9TOH  ocobeHHocTH TazooOMmena. CpemHee 3HadeHHe Kod((UIMEHTa  TEIJIONOTEPb,
XapakTepU3yIoIero  TEIUIONOorJomeHne  orpaxkiaeHusmu.  IIpeoOpa3oBanue  cucTemsl
i QepeHaIbHBIX YpAaBHEHHI TMOXKapa C YYeTOM IOHATHA O cpenHeM Koddduiumente
TEIUIONOTePh. AHAIMTUYECKOE PELICHHE 3a/laud O JUHAMUKE ONAacHbIX (DaKTOpOB MoOXapa Ipu
KPYTOBOM M JIMHEHHOM PacnpOCTPaHEHUH IUIAMEHH 10 TOBEPXHOCTH TBEPIOM rOPIOYEH HArpys-
KM, a TakXe IpU TOPEHMHM >KHUIKOCTe. Popmysbl I pacyera CpeAHEro 3HAYCHUS
KO3 QHIMEeHTa TEIUIONOTEPh TNPH OIPEICICHUN KPUTUYECKUX CpPEAHEOOBEMHBIX 3HAYCHHN
TEeMIIepaTypbl, KOHLIEHTPALM TOKCHYECKMX TIa30B, JepUIMTAa KHUCIOpOJa U ONTUYECKOH
IUIOTHOCTH JbIMa. B3aMMOCBSI3b MEXIy KPUTHYECKUMH CpPEIHEOOBEMHBIMHA 3HAYCHUSIMHU
OnacHbIX (PaKTOPOB MOXKapa C NPEAEIbHO JOMYCTUMBIMM MX 3HAYCHHUSMHU B 30HE NpeObIBAHUSA
moaei. @opMmynbl U1 pacyeTa KPUTHYECKOW MPOJOJLKUTEIIBHOCTH MOXKapa IO YCJIOBHUIO
JOCTMDKEHUSI KaXIbIM OMACHBIM (haKTOPOM CBOETO IMpPEJesbHO JOMYyCTUMOIO 3HAUEHUs B
paboueii 30He.
BausiHue pa3smepoB nNpoeMOB Ha JMHAMUKY ONAacHbBIX (akTopoB moxapa. Kpurepuii
IPOEMHOCTH. 3aBHUCUMOCTb KPUTHYECKOM TPOJOJKUTENIBHOCTH IOXKapa OT KpUTepus
IIPOEMHOCTH.
O600mennbie nuddepeHmanbHbie ypaBHeHUs mnoxapa. [logoOue um MojaenupoBaHue
HA4aJIbHOM CTaJUH M0Kapa.
Tema 5. IIporno3dupoBanme O®II npu TymeHHHM MO0Kapa ¢ HCHOJIb30BAHHEM
HHTErpajbHOr0 METOAA
Mopaudukaruss 6a30BOM MaTeMaTHYECKOW MOJEIH I y4yeTa BIUSHUSA OOBEMHOTO Ta30BOTO
TymeHus. JlomonHuTenbHOe ypaBHeHHE OanaHca. BiusHHE KOHLEHTpPAIlMM OTHETYIIAIEero
BEIIECTBAa Ha CKOPOCTh BBITOpaHUs. MoaupHUKaus alropuTMa YuCICHHOTO PELISHHS 3a1a4u.
Momudukarus 6a30Boi MaTeMaTHUECKOW MOJENM Ul ydeTa TYIIEHHUsS paclbUIEHHOW BOJOM.
JlononHuTenbHas cUCTEMa YpaBHEHUN W HAYalIbHBIX YCIIOBHI /711 ONMMCAHUS UCTIAPEHUSI Kallellb,
OXJIAKJEHUS KOHCTPYKIIMM W CKOPOCTH BBITOpaHUs MaTepuana. AJTOpUTM UYHCIECHHOU
peanu3ainuyu MOJIETH.
Pa3nes 2. 3oHHast MaTeMaTH4YeCKasi MOJeJIb N0Kapa B IOMEIICHUH
Tema 6. OcHOBHBIE 110J10:KEHHUS 30HHOT'0 MOCJIMPOBAHMS M10KAPOB
OO6nacTp NPAaKTUYECKOTO IPUMEHEHHs 30HHBIX Mojened mnoxapoB. OcoOeHHOCTH
pacrpeziefieHusl JIOKaJIbHBIX IapaMeTPOB COCTOSIHUS Ta30BOM Cpelbl BHYTPH IOMEIICHUS B
HAYaJbHOW CTaJMM TOKapa M IpH JIOKAJIbHBIX MoXapax. Pa3neneHue mpocTpaHcTBa BHYTPH
no’kapa Ha 30HBL. XapaKTepHblEe 30HbI B HayaJlbHOM CTaguu MoXapa — IUIaMEHHas 30Ha,
KOHBEKTHBHAs KOJIOHKA HAJ| O4aroM rOpeHus, MPUIIOTOJIOYHBIN CIIOM HAarpeThIX Ia30B U 30HA
XOJIOJJHOTO BO3/1yXa. Y CJIOBHBIE I'PAaHMIIBI MEXAY 30HaMH M CPEeTHEOObEMHBIE TApPAMETPhI CPEIb
B JTHX 30HaxXx. B3aumopneilcTBue MeXIy 30HAMU M HM3MEHEHHE WX pPa3MEpPOB C TEUEHHEM
BPEMCHH. WHTerpanbHblil METO, ONTMCAaHUS U3MEHEHUS COCTOSIHHAS CPENbI B Ka)KI0M 30HE.
OnpeneneHne NOTOKOB Macchl M SHEPIrUU U3 KOHBEKTHMBHOW KOJIOHKU B IPHU-TIOTOJIOYHBIN
CJIOM Ha OCHOBE TEOPHUU CBOOOJHOW TYpOYJICHTHOM KOHBEKTHUBHON cTpyu. Momudukaius
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TEOpUU CBOOOJHONW KOHBEKTHBHOW CTPYHM OT TOYEUHOIO HCTOYHUKA JUJIsI OYaroB TOpEHUs
KOHEYHBIX pa3MepoB. Termnoo0MeH NpUIoTON0YHOM 30HbI ¢ OorpaxaeHusMu. CpeHee 3HaueHue
KodpuUIMeHTa TEIIONOTEPb, XapaKTEPU3YIOLIEro TEMIO000MEH MPUIIOTONIOYHONH 30HBI C
orpaxxaeHusIMU. CKOpOCTb MOCTYIUIEHUSI TOKCUYHBIX I'a30B U ONTUYECKOr0 KOJIMYECTBA JbIMa B
MIPUIIOTOJIOYHBIN CJIoi. ['a3000MeH MPUIIOTOJIOYHOTO CJI0sI C BHEITHEH aTMocdepoi yepe3 mpo-
embl. PaboTa pacuimpeHns NpunoToJ04HOM 30HbI.

Huddepenunanbible  ypaBHEHUSI MaTepuaibHOro OanaHca Ta30BOW Cpelbl U ee
KOMITOHEHTOB, 0ajaHca ONTHYECKOTO KOJWYECTBA AbIMA M SHEPTUH JJIS MPUMIOTOIOYHON 30HBI
IpU OTCYTCTBHM Tra3000MeHa ¢ BHewHed arMocdepoil. duddepenunanbiabie ypaBHEHHS
JBUKCHHSI HUPKHEW IpaHULbl IPUITOTOJIOYHOM 30HbI. HavanbHbIe ycaoBus.

MartemaTtuyeckasi MOCTaHOBKA 3aJayd O JIMHAMUKE OINAcCHBIX (DakTOpoB IMokapa B
IIPUIIOTOJIOYHOM 30HE M €€ aHAIMTHYECKOE PELICHUE IPU IOCTOSHHBIX 3HAYEHMUSAX Pa3MEpPOB U
TEIJIOBOM MOIIHOCTH O4yara rOpeHus..

Tema 7. UncjieHHas peaju3alus 30HHON MaTeMAaTHYeCKOl Mo1esIu
MatemaTtuyeckass OCTaHOBKA 3aJaud IMpPH Tra3000MeHE MPUMOTOJIOYHOTO CJIOs C BHEIIHEH
Cpeoi M M3MEHSIOIMMCS CO BpEMEHEM o4arom moskapa. CI0XHOCTh YMCIIEHHOHN peann3anuu
MOJTHOM 30HHOM MaTEMAaTHUYEeCKOM MOJEIH. AJITOPUTM YHUCICHHOTO pelleHus 3a1adnd Ha [I19BM.
CrpykTypa mnporpamMmmsl 1 ee 3a-1yck. J{eiicTBrs npyu BOSHUKHOBEHUH OIIHUOOK.

Paznea 3. luddepennuanbuas (mosaeBasi) MaTeMaTu4ecKas
MO/ eJIb I10Kapa B IIOMeELeHUH

Tema 8. OcHoBbl 1HdPepennuaILHOrO MeToaa nporuosuposanus O@II

CymHocTs MeTOJa, ero MH(POPMATUBHOCTH M O0JIACTh NPAKTUYECKOTO HCIOJIH30BAHUS.
CoBpeMEHHOE COCTOSIHUE BOIIPOCA.
bazoBas cucrema nuddepeHunanbHbBIX YPaBHEHMM B YACTHBIX MPOM3BOAHBIX ISl ONMUCAHUS
TypOyJIEHTHOTO HECTallMOHAPHOTO JIBUXKEHHUS M NPOLECCOB TEIIO- M MaccolepeHoca B
MHOTOKOMIIOHEHTHOW ra30BOM CMECH C yYETOM XMMHUUYECKHUX PEeaKkIil 1 00pa30BaHus JbIMOBOTO
as’po3os. TypOyneHTHas BA3KOCTh, TEIUIONPOBOAHOCTh U AU Py3us. Anredpandeckas MoJenb
TypOynenTHoctu. K-mozens TypOyneHTHOCTH. ['paHMuYHbBIE YyCIIOBUS JJis TapaMeTpoB
TypOyJIEHTHOCTH Ha OrpakJeHusx. MojenupoBaHue mporeccoB ropeHus. OpHocTyneH4aras
HeoOpaTuMas OpyTTO-peakiusi MeXly TOpPIOYUM U OKHcIuTeNneM. JIByxcTyneHdaras peakuus u
oOpa3oBaHue caxu. MaTemaTuueckas MoJiesib 00pa30BaHus, KOAryJsiliMK U MepeHoca JbIMOBOTO
aspozonid. [lormomienue, paccemBaHue M ocialJeHHE CBETa B adpo3ojie. PannannoHHBIN
TEIJIONIEPEHOC B HENPO3payHOU cpele. YpaBHEHHE NEPEHOCA TEIJIOBOIO0 M3Iy4YEHUs, METOIBI
pelieHus 3aJadyd O IEepPeHOCe TEIUIOBOTO U3JIy4YeHUs] — TOTOKOBBIM, AU(PQY3HOHHBIH,
TUCKpEeTHBIH u cratucTuyeckuit (MoH-te-Kapno). ['paHuvHble M HavaabHBIE YCIOBHS Ha
OTpaXkJAAFONINX MTOBEPXHOCTAX U HA IMIOBEPXHOCTH T'OPIOYEro. Y CIOBHS B CEYEHUSX IPOEMOB U B
mpuieramieldl K HUM BHeIHel oOnactu npoctpancTBa. Kimaccuduxanus nuddepeHnnambsHbIX
MOJIEJIEN TToXkapa.
Tema 9. Uncnennas peanusanus 1M PepeHHAIBLHON MaTeMATHYECKONH MOAeIH
KoneuHo-pa3HocTHas amnmpokcuManus —onpeneisiomux auddepeHIanbHbIX  YpaBHEHUH.
PacueTHble ceTkM A1 CKaIAPHBIX BEJIWYMH W TPOEKIHUM CKOPOCTH. ANNpOKCHMaLus IO
BpeMeHu. Pacuer nmonst gasnenuii. CTpykTypa anroputMa pemieHus. TecTupoBanue u anpooaus
MaTEMaTUYECKON MOJIENIN U €€ YUCIIEHHON
peanmu3anny. OnucaHue NpOrpaMMbl YHMCICHHOW pealv3aliid MOJENIW M €€ 3aIllyCK. 3aJlaHHe
MCXOJIHBIX JJAHHBIX. AHAJU3 PE3y/IbTaTOB pacyeTa.

6. TEMBI MIPAKTUYECKHUX U CEMUHAPCKHUX 3AHATUN

Tema 1. OnacHble pakTopsl okapa. Puznyeckue BeNUYNHbI, Xapakrepusyromue ODII B
KOJINYECTBEHHOM OTHOIIEHUH; IPEACIbHO AomycTumbie 3HadueHuss ODII. MeToabl
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MaTeMaTuyeckoro moaenupoBanus nuHaMuku O®II, ux ocobeHHOCTH U 00JIacTH
IIPAKTUYECKOro ucnoip3oBanus. (Popma nposereHus - CEMUHAPCKOE 3aHATHE)
Tema 2.CBoiicTBa ra3000pa3HOl Cpeibl B TOMEIICHUH NpH Moxape. JIokaapsHOe paBHOBECHE U
B3alMOCBS3b MEK/Y JOKAJIbHBIMU TEPMOJIMHAMUYECKUMHU ITapaMeT-paMH COCTOSIHUS ra30BOM
cpensl. CpegHeoObeMHass BHYTPEHHSIS SHEPTHUS M CPEIHE00bEMHOE TaBJICHHE ra30BOM CpeJibl B
nomerniennu. CpegHeMaccoBasi U CpeJHE0ObEMHAs TEMIIEPaTyphl Cpe/lbl B TOMEIICHUH.
(dopma mpoBenenus - [Ipaktuyeckoe 3ansTue)
Temur 0oxnaoos:
e HHrerpanabHOe ypaBHEHUE COCTOSHUS ra30BOM CpeJibl B IOMEIIECHUU.
e JIpiMooOpa3oBaHue U apaMeTphl AbIMa, 00Pa30BAHHOTO TBEPIBIMHU YACTUIIAMHU.
Koarymsmus u cequmMeHTanus 4acTHIl JbIMa.

Tema 3.PasnanimoHHO-KOHBEKTHBHBIH MPOIECC TETUIONEPEHOCA B Ta3000pa3HOM cpene mpu
no’kape B MoMelieHnu. TemnnooTaaua ropu30HTaIbHBIX CTEPKHEBBIX KOHCTPYKIIUNA, OMBIBAEMBIX
1aMeHeM. MeTro/inka onpeesieHus cpelHe00bEMHOrO JaBJIEHMsI, CPETHEMACCOBON U
cpenHeo0BEMHON TEMIIEpaTyp Ha OCHOBE MHCTPYMEHTAIbHBIX U3MepeHuil. MHTerpanbHoe
YpaBHEHHE COCTOSIHUS Ta30BOM cpe/ipl B omenieHuu. (Popma nposeaenus - CeMuHapckoe
3aHATHUE)
Tema 4.0cobeHHOCTH Ta3000MEHa TOMEIICHUS C OKpY’Karoliei aTMocepoil B HaYaIbHON
ctaauu noxkapa. Cucrema auddepeHnnaIbHbIX YpaBHEHUH HHTErPAIbHON MOJIENN MTOKapa ¢
Y4€TOM 3TOM 0COOEHHOCTH ra3oo0MeHa. J{piMooOpa3zoBaHue 1 mapamMeTpsl JbIMa,00pa30BaHHOTO
TBepAbIMU yacTuamu. Koarymsmus u cemumeHTanus 4acTuil 1biMa ONTHYECKOe KOJTHYECTBO
JbIMa U CPEeHE00bEMHAsI ONTUYECKAsI IJIOTHOCTD JbIMa. CBSI3b MEX1y ONTHYECKON MIIOTHOCTBIO
JIbIMa U JalbHOCThI0 BUAUMOCTH. (Popma npoBeneHus - [Ipaktnyeckoe 3aHsTHE)
Tema 5.Moaudukanus 6a3oBoil MaTEMaTUYECKON MOJENHN JJIs y4eTa BIUSHUS 00bEMHOTO
ra3oBOro TymeHus. JlonoaHuTeNbHOE ypaBHEHHE OantaHca. BiusHue KOHIEHTpauu
OTHETYIIAIIEr0 BELIECTBA HA CKOPOCTh BhIrOpaHus. BeiBoJ ypaBHEHUI OanaHca ONTHYECKOTO
KOJIMYECTBA JbIMa U SHepruu. HauanbHble YCIOBUS U yCIOBHS 0HO3HauHOCTH. Knaccudukarus
MHTETPAJIbHBIX MaTEMaTHUECKUX MoJieNiel okapa. MaTemaTuueckas IOCTaHOBKA 3a/1a4M O
nporno3upoBanun OPII Ha ocHOBe MONHOM cucTeMbl U PepeHINATbHBIX YPaBHEHUH
MHTETpasibHON Mojenu noxkapa. (dopma nposenenus - CeMUHapCcKOe 3aHATHUE)
Temwr 0oxknaoos:

e [‘oproume BemiecTBa U UX XapakTepucTuku. OCOOEHHOCTH TOPEHHS TBEPABIX, KUJIKUX U

ra3000pa3HbIX BEIIECTB.
e  CKOpOCTh BBITOpaHUs rOpIOYMX MaTepranoB. CKOPOCTh TEIJIOBBIICIEHUS B IIJIaAMEHHON
3oHe. KoadurmeHT nomHOTE ropeHus.

Tema 6.0cobeHHOCTH pacpeeseHNs JOKaIbHbIX TapaMeTPOB COCTOSIHUS Ta30BOM Cpeibl
BHYTpH NIOMELIEHUS B HaUaIbHON CTa/IMU MOKapa U MpH JIOKAJIbHBIX Nokapax. Paznenenue
IPOCTPaHCTBA BHYTPHU MOXKapa Ha 30HBl. B03MOXKHBIE peXXKHMBI ra3000MeHa MTOMEIEHHS Yepe3
npoeM. DopMyIibl 7151 pacyeTa CKOPOCTH JIBMXKEHUS YXOIAUINX Ia30B U MOCTYHAIOLIETO
BO3/yXa B pa3HbIX Toukax npoema (Popma nposenenus - [IpakTuueckoe 3aHATHE)
Tema 7. MaTremaTrnueckasi TOCTAaHOBKA 3aJ]a4Ml MPU Ta3000MEHE MPUTTOTOIOYHOTO CIIOS C
BHEIIHEW Cpeo ¥ U3MEHSIOIIMMCS CO BPEMEHEM O04YaroM mnoskapa. BiusHue HeoqHOpoIHOCTH
TEMIEPATYPHOTO MOJIs B IOMEUIEHUH Ha paclipe/iesieHle TiAPOCTaTUYECKUX JaBICHU BHYTpU
MOMEIIEHUS M Ha Ta3000MeH 4epe3 MpoeMbl. PajinalimoHHO-KOHBEKTUBHBIHN MPOLIECC
TEeIUIoNepeHoca B ra3000pa3Hoii cpene mpu noxape B nomeniennu. (Gopma nposeneHus -
CeMuHapCKOE 3aHATHE)
Tema 8. bazosas cucrema nuddepeHIaIbHBIX YPAaBHEHU B YaCTHBIX MPOU3BOIHBIX IS
OMKCaHUS TYpOYJIEHTHOTO HECTAIIMOHAPHOTO ABMXKEHHUS U IIPOIIECCOB TEIUIO- U MacCcomepeHoca
B MHOTOKOMITOHEHTHOM T'a30BOM CMECH € Y4ETOM XUMHUYECKUX PeaKkIuidi 1 00pa3oBaHus
JIBIMOBOTO a3p030J1s. [Iporieccsl HarpeBaHUs! CTPOUTENBHBIX KOHCTPYKIIUI MPHU MOXKape U Ma-
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TEMaTHUYECKOE OMKCAHUE ITUX MPOIIECCOB. DMIUpHUUEcKre (OPMYIIbI ISl pacyeTa CpeIHuX
KOA((UIIMEHTOB TEIJIOOTIaYH Ha BEPTHKAIBHBIX U TOPHU3OHTAIBHBIX TTOBEPXHOCTSIX
orpaxkaeHuil. (Popma nposeaeHus - [lpaktuueckoe 3aHsATHE)

Temwr 0oxknaoos:

e OcobOeHHOCTh Ta3000MEHA MMOMEIIEHHUS ¢ OKPYIKArOIIeH arMochepoli B HaYaIbHOM
ctaauu noxkapa. Cucrema auddepeHnnaibHbIX YPaBHEHU HHTE-TPAIIbHON MOJENN
Mo’Kapa ¢ y4eToM 3TOW 0COOEHHOCTH Ta3000MeHa.

e (Cpennee 3HaueHUE KOAPDUIIUEHTA TEIJIONOTEPh, XapaKTEPU3YIOLIET0
TETLJIONOTJIONIEHUE OTPAKICHUSIMHU.

Tema 9. PacueTHble CeTKU AJIsl CKAISPHBIX BEJIMYUH U MPOEKIUN CKOPOCTH. ANIITPOKCUMALIUS 1O
Bpemenu. Pacuer o nasnenuii. CTpykrypa aaropurMa pemeHus. TecTupoBaHue U anpoodanus
MaTEeMaTHYECKON MOJICIIH U €€ YUCIICHHOH peann3aiiu. DMIIpUIeckre GopMyIasl A pacueTa
MHTETPAIIBHOTO TEIIOBOTO MOTOKA B OTpakIeHUsAX. JIydHCThIN TEMI0BON MOTOK Yepe3 MPOEMBI.
['oproune BemecTBa U UX XapakTepucTUKU. OCOOCHHOCTH TOPEHUS TBEPIBIX, KHUIKHX U
ra3oo0pa3ubix BemiecTB. (Dopma npoBeneHus - CeMHUHAPCKOE 3aHATHE)

7. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
Jannsiii Bug pabotel He pexycmoTpeH YL
8. JJABOPATOPHBIE PABOTHI (IABOPATOPHBIN IPAKTUKYM)

Jannsiii Bug pabotel He pexycmoTpeH YL

9. IMEPEYEHDb BOITPOCOB K 9K3AMEHY
[lepeuncnute OCHOBHBIEC OMAacHbIE (PaKTOPHI MOXKapa.

Ha3zoBure B Kakux cirydasx HeOOXOAMMO MPOTrHO3UPOBAHUE OMACHBIX (PAKTOPOB MOXKapa.
OmnacHblii (hakTop - rIams.

Ha3zoBuTe 0CHOBHBIE METO/Ibl IPOTHO3MPOBAHNUS OMACHBIX (DAKTOPOB MOKaAPA.

OmnacHblii (hakTop - MOBBIIIEHHAs TEMIIEpaTypa Cpebl.

[Tepeuncnure BUabl MaTEMaTUYECKOM MOJIENIN TIOKapa B IOMEILIEHUN.

OnacHblii (hakTOp - TOKCUYHBIE TPOYKTHI TOPEHHUS.

WHTerpanbHas MOJeb MOKapa.

©ooN R wDdDE

OmnacHblii (hakTOp Moxapa - JbIM.

[EEN
©

30HHAsA MOJEIb.

[
A

OnacHblii (hakTop - MOHMKEHHAs! KOHLIEHTPAIHSI KUCIOPOAa B IOMEIIEHUH.

. HazoBuTe oCHOBHBIE BO3CHCTBUS OMACHBIX (haKTOpa MoXkapa Ha 3JIEMEHThl KOHCTPYKIUHA U
obopyoBaHue.

13. Ha3zoBuTe coBpeMeHHbIE HaAy4YHbIE METOBI IPOTHO3UPOBAHUS OMACHBIX (PaKTOPOB MOXkKapa.

14. TuddepenunanbHas MOJENb.

15. IlepeuncianTe OCHOBHBIE MOHITHSI MHTErPaIbHOTO METO/a TEPMOIMHAMHUYECKOTO aHaIu3a

noskapa.

16. uddepenunanbabie ypaBHEHHS TOXKapa.

17. Ha3zoBuTe OCHOBHBIE 33[]a4i pacyeTa JUHAMHUKH OIACHBIX (PaKTOPOB MOXKapa.

18. Ilepeuncnure OCHOBHBIE MPEUMYILECTBA 30HHON MOJAEIH.

19. TIlepeuucnure OCHOBHBIE HEIOCTATKU 30HHOW MOJIEIH.

20. HazoBuTe OCHOBHBIEC IPEUMYILECTBA TU(PPepeHIIHATEHON MOJIEIH.

21. PacckaxuTe OCHOBHYIO CTPYKTYpPY MHTETPaIbHON MOJIEIH.
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22. Pacckaxute OCHOBHYIO CTPYKTYPY 30HHOH MOJEIIH.
23. Pacckaxxute OCHOBHYIO CTPYKTYPY Iu(depeHIIMATEHON MOACIH.

24. TlepeuncnuTe KpUTUYECKUE 3HAUCHUSI ONTACHBIX (PAKTOPOB MokKapa.
25. Ha3oBute OCHOBHBIC 33/1ayMl pacueTa TUHAMHUKU ONAcHBIX (DaKTOPOB MOXkapa U MX MECTO

IIpU pCHICHUHN IIPAaKTHYCCKUX 3ada4 HO)I(&pHOﬁ 0e30MacHOCTH.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIUXCSA

®opma 00yueHus OQYHO-3a0YHas
Ha3sBanue pasjiesoB u Bua camocTosTe/ IbHOM padoThI Oo6bem ®opma
TeM (npopadomka yuedbnozo mamepuana, | B4Yacax KOHTPOJIA
peuienue 3aoau, peghepam, 00K1a0, (nposepka
KOHmMPObHAA pAdOma, n0020moeKa K pewienus
coaue 3auema, IK3amena u op.) 3aoau,
pegepama u
op.)
Tema 1. [TpopaboTka yueOHOTO MaTepHraa JIs 6 CobecenoBanne
VcxonHple TOHATHS U | coOeceqoBaHus OK3aMeH
oOuie  cBENEHUS O
METoax
nporrozupoBanus OPII
B IIOMEIIEHUSIX.
Tema 2.0cHOBHBIE [TpopaboTka yuyeOHOro MaTepuana Jis 6 CobecenoBanue
HOHATHUS U YpaBHEHUS cobece10BaHUS Joknan
HMHTErPAIBHON IToaroToBka K KOKJIaTy DK3aMeH
MaTeMaTHYeCKOM
MOJIEJH ToXkapa B
IIOMEILEHUMY.
Tema 3.I'a3000MeH [TpopaboTka yuyeOHOro MaTepuana Jis 6 CobecenoBanue
MIOMEILEHUN U cobece10BaHUS TectupoBanue
TerI0pU3NIECKIE DK3aMeH
¢byHKLIMH, HEOOXOAUMBbIE
JUISl 3AMKHYTOTO
OTHCaHMsI MOKapa.
Tema 4. [TpopaboTka yyeOHOro MaTepuana Jyis 6 CobecenoBanue
MaremaTHnueckas cobece10BaHUS OK3aMeH
MOCTaHOBKA 3a/1a4H O [ToaroroBka k okiany
nuHamuke O®DII B
HadaIbHOM CTaInHU
noxkapa.
Tema S. [TpopaboTka yuyeOHOro MaTepuana Jyis 6 CobecenoBanue
[Tporaosuposanue ODII | cobecenoBanus Hoxian
IIPU TYLIEHUU N0Kapa ¢ DK3aMeH
UCTIOJIb30BaHUEM
MHTErpaJlbHOI0 METOJIA.
Tema 6.0cHOBHBIE [ToaroToBka K JOKIamy 6 CobecenoBanue
0JI0’KE€HHS] 30HHOT'O TectupoBanue
MOZEIIMPOBAHUS DK3aMeH
HIOXKAPOB.
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Tema 7.Yucnennas [IpopaboTka yueOHOTO MaTepHraia st 6 CobecenoBanue
peanu3anus 30HHOU cobeceroBaHUs DK3aMeH
MaTeMaTU4eCKOi
MOJICIIU.
Tema 8. OcHOBBI [TpopaboTka yuyeOHOTO MaTepuana Jis 6 CobecenoBanue
nuddepeHIaIbHOTO cobeceloBaHus Joxman
MeTOoa [ToaroroBka K ITOKIaLy DK3aMeH
MIPOTHO3UPOBAHUS
OOII.
Tema [IpopaboTka ydeOHOro mMarepuana s 6 CobecenoBanue
9.Yucnennaspeanuzanus | codece10BaHus TectupoBanue
b depeHIranbHOMI [ToaroroBka k cade sK3aMeHa DK3aMeH
MaTeMaTUYeCKOMN
MOJIETIH.

11. YYEBHO-METOJAUYECKOE 1 UH®OPMALMOHHOE OBECIEYEHUE
JUCHUIINHBI

a) Cniucok peKoMeHayeMOoM JINTepaTypbl

OCHOBHAasI:

1. IIporHo3upoBaHue MOCIEICTBUN OMACHBIX (haKTOPOB MOXKapa : yuedHoe mocodue /
cocraButenu C. A. Ca3oHoBa [u ap.]. — Boponex : BopoHnexckuii rocy1apcTBeHHbIN
apXUTEKTypHO-CTpouTenbHbIN yHuBepcureT, 9bC ACB, 2016. — 94 ¢. — ISBN 978-5-
89040-620-0. — TekcT : 2MeKTpOHHBIN // DneKTpoHHO-0ubmoTeynas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/72934.html

2. benakos, I'. U. TloxapHas 6€30MacHOCTH : yueOHOe mocodue s By3oB / I'. U. bemnskos.
— Mocksa : U3natensctBo FOpaiit, 2019. — 143 ¢. — (Cneuunanuct). — ISBN 978-5-
534-09831-0. — Tekcr : anekrponusii // IBC FOpaiit [caiiT]. —

URL:

3. bBenakos, I'. . Oxpana Tpy/Ja v TEXHUKA O€30MMACHOCTH : YUECOHHK JIJIS TIPUKIIATHOTO

6akanaBpuata / I'. U. bensikoB. — 3-e u3n., nepepad. u jorn. — Mocksa : 3natenscTBo
IOpaiit, 2019. — 404 ¢. — (bakanasp. [Tpuxmamaoit kypc). — ISBN 978-5-534-00880-7.
— Texer : anextponnsiii / DbC KOpaiit [caiiT]. — URL:

JAONMOJHHUTEIbHASA:

[IporHo3upoBanue onacHbIX GaKTOpoB MoXkapa : Kypc jekiuii / coctaButenu C. A.
Ca3oHoBa. — BopoHnex : BopoHekckHii rocy1apCTBEHHBIA apXUTEKTYPHO-
cTpouTenbHbIi yaHBepcuTeT, ObC ACB, 2015. — 100 ¢. — ISBN 2227-8397. — Tekcr :
ANEKTPOHHBIHN // DnexTpoHHO-0nbmuoreunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/55022.html

IToxapkoBa, 1. H. IIporuo3zupoBanue onacHbIx pakTopoB noxxapa. JlaboparopHsiit
npakTuKyM : yaue6Hoe nocodue / M. H. Iloxapkosa, A. H. Jlarynos. — JXene3Horopck :
Cubupckas noxapHo-crnacatenbHas akagemus ['TIC MUYC Poccun, 2019. — 140 c. —
ISBN 2227-8397. — Tekcrt : 31eKTpOHHBIH // DNeKTpoHHO-0nbImoTeuHas cuctema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/90172.html

NudopmaninonHbie TEXHOIOTHU B 0€30MMacHOCTH : yuebHoe mocobue / cocraputenu C. A.

Ca3onoBa. — Boponex : BoOpOHEXCKMII TOCYylapCTBEHHBIH apXUTEKTYPHO-
ctpoutenbHbli yauepcuret, ObC ACB, 2015. — 108 ¢. — ISBN 2227-8397. — Texkcr :
ANEKTPOHHBIN // DnexTpoHHO-OMOmmoreunas cucrema IPR BOOKS : [caiiT]. — URL:
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http://www.iprbookshop.ru/54999.html
yueOHO-MeTOoAN4YeCcKas JuTeparypa:

7. TlokapHas 0€301aCHOCTh TEXHOJOTUUYECKHX MPOIIECCOB [ DIEKTPOHHBIN pecypc] : yueo.-
Mmetoa. mocodue / FO. A. Matsees [u np.]; YiabsiHOBCK. Toc. YH-T, UDDBT. - DnexTpoH.
TekcToBbIe faH. (1 daiin : 1,84 MO). - Yaesrosck : Yal'VY, 2010. - Pexxum gocryna:
http://lib.ulsu.ru/MegaPro/Download/MObject/671/matveev4.pdf

8. AHanmu3 MokapoB3pbIBOONIACHOCTH PAa3IMUHBIX BemiecTB. Onpeenenrue KaTeropui
IIOMEUICHUH U 3[JaHUH 110 B3PBIBOIIOKAPHOU U ITOKAPHON OIIACHOCTH : METOJ. YKa3aHHUs K
BBITIOJIHEHUIO KypcoBoii paboTel / MatBeeB IOpuit Anekceesuy ; Yul'Y, UODBT. -
VabsnoBck : Yiul'V, 2013. - 32 c.- Pexum gocryna:
http://lib.ulsu.ru/MegaPro/Download/MObject/520/matveevy.pdf

CornacoBaHo

lovoknocn, CoTpyAHNKa ayeod GelumoTexn OHO IBNULIN]

0)IIporpaMmMHoOe o0ecnieyeHnne:

MoitOduc CrannapTHbIil.

B)IIpodeccuonasnbubie 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBI:
1. www.mchs.gov.ru- odunuansHsiii caiitt MUC Poccun.

www.scrf.gov.ru - opunmansabli caiit Coera 6e3omacuoct Poccui.

www.safety.ru - caiit ®I'VIT HTL] «[IpomsinieHHas 6€30MacCHOCTHY.

www.gosnadzor. ru- opunmansHeli caiit ['ocroprexnanzopa Poccun.

OnexTpoHHbIH KaTtanor Yiul'y.

o a s~ D

Cucrema 'APAHT [OnexTpoHHBIN pecypc] : 37€KTPOHHBIN MepUOINIECKUIl
cnpaounuk / HITIT «'TAPAHT-CEPBUC». - Dnektpon.aaH. - M., [201-].

7. Koncynpranrllntoc [DneKTpoHHBIN pecypc|: cipaBoyHas IpaBoOBas
cuctema./Komnanusa «Koncynbrant [Tnrocy - Dnextpon.aaH. - M.
:Kouncynprantllmtoc, [201-].

CornacoBaHo:
ey - SAR 7 - /Z/p/(,/ /::t Fee?

pL
HC{II)KIIOCH: corpyanuka YUTuTOHO Uo

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI:

AyauTopun I MIPOBEACHUSI JISKITHH, U1 TIPOBEICHUS TEKYIIETO KOHTPOJS U TPOMEKYTOTHOM
aTTeCTalllu, CAMOCTOSTEILHBIX PA0OT, IPYNIIOBBIX U HHIUBUIYAILHBIX KOHCYJIBTAIUH.

AyIHUTOpUN YKOMIUIEKTOBAHBI CIICIUAIM3UPOBAHHON MEOeNblo, y4eOHOUW TOCKOW. AyIUTOPUH
JUIsL TIPOBEJICHUS JICKIHMHA 00OpYyJ0BaHBl MYJbTUMEIUWHBIM OO0OpPYJAOBAaHHUEM IS MPEAOCTABJICHUS
uHpOpMaIMK  OOJIBIION ayJTUTOPHH. [Tomemenust I CaMOCTOSATEIHHOW PabOTHI OCHAIIICHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO TONKIIOYCHHS K cetn «lMHTepHeT» M obecnedeHuem
JIOCTya K DJIEKTPOHHOW HWH(OPOMAIMOHHO-00pa30BaTeIbHON Cpele, SICKTPOHHO-OUOIMOTEUHOM
cucteme. [lepedens 060pyaOBaHus, UCIIOIB3YEMOTO B y4eOHOM MPOIECCe, YKa3bIBAETCS B COOTBETCTBUU
CO CBEJICHUSMU O MaTePHAILHO-TEXHUYSCKOM OOECIICYCHHM W OCHAIEHHOCTH OOpPa30BaTEIBHOTO
mpoliecca, pa3MelIeHHBIME Ha oduiuaibHoM caiite Yul'Y B pasgene «CeneHus o0 o0pa3oBaTenbHOM
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OopraHu3anumn».

13. CHEIIMAJIBHBIE YCJIOBUA JJIsA OBYYAIOIIUXCHA C
OI'PAHUYEHHBIMU BO3ZMOKHOCTAMMU 310POBbSA
B cnydae HeoOX0aMMOCTH, OOYYArONIMMCSI W3 YMCIA JIMI] C OTPAaHWYEHHBIMU BO3MOXKHOCTSIMU
310pOBbA (IO 3asBJICHUIO OOYyYaromIerocs) MOTYT TNpeajaratbCsi OJHH M3 CIEAYIOIMX BapUaHTOB
BOCHPUSATHS HHGOPMALIUH C YYETOM MX WHANBHIYAIBHBIX IICUXO()U3NUECKUX OCOOCHHOCTEH:

IUISL ALl C HApyHIeHHSIMH 3pEHUs: B IedaTHOW (opme yBenuueHHBIM mipudToM; B Qopme
3NEKTPOHHOTO JOKYMEHTa; B ¢opme ayaunodaiina (mepeBol y4eOHBIX MaTepualioB B ayanodopmar); B
nedaTHoii ¢Qopme Ha s3pike  bBpaiinsg; wHAMBHAyalbHBIE KOHCYIBTAMM C  HPUBICYCHUEM
TH(IOCYpAONIEPEBOTINKA; HHINBHIYaIbHbIE 33/1aHHS 1 KOHCYIIbTAIlNH;

UL JIUI C HapyUICHUSIMH Cliyxa: B IevaTHOH (opme; B (popMe 3IEeKTPOHHOTO JOKYMEHTA;
BUJIEOMATEpUAIIBI ¢ CyOTUTpaMU; HHANBUAYAIbHbIE KOHCYIBTAIMH C MPUBICUYECHHEM CYpAOINEPEBOAUMKA;
WHMBHYaJIbHBIC 3aIaHUS ¥ KOHCYJIbTALIUH;

IUISL JIAI] C HapyIICHHSMH OIIOPHO-ABUTATEIBHOTO ammapara: B medaTHoid ¢opme; B ¢dopme
AJIEKTPOHHOTO TOKYMEHTa; B (hopme aynuodaiina; HHAUBUAYaIbHBIC 3aIaHUs U KOHCYJIBTAIH.

B ciydae He0OXOANMOCTHU UCIIONIB30BAHMS B y4€OHOM NPOLECCE YACTUYHO/UCKIIIOUUTETBHO
JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONOTHUH, opranu3amus padots [II1C ¢ odywaromumucs ¢ OB3 u
WHBAJUIaMH [IPEyCMaTPUBACTCS B JIIEKTPOHHON HHPOPMAIIIOHHO-00pa30BaTeIbHOM cpelie ¢ yU4EeTOM UX
WHINBUIYaTbHBIX ICHXO(PU3NUECKUX 0COOCHHOCTEH.

k

) - y /) LAl 7
ULl L7 LN ) % - WA fAA e

7 0 - O O e e

Pa3paboTumk

MOJAINHCH JIODKHOCTD OUO
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JUCT UBMEHEHUN
Ne Conep:kaHnue n3MeHEHHM S HJIM CChLJIKA dPUO IMoanucey Jara
n/n Ha NpUJaraeMbii TEKCT U3MEHEHMSI 3aBeayouero
kadenpoii,
peasiusyroei
AMCUUIIMHY/BbI-
Iy CKaKIIel
kadeapoii

1 Buecenne wu3meHenuii B 1.I. a)cnucok | Bapnakos B.B. 30.08.2022

PEKOMEHIyeMOH JTUTepaTyphI
B) IIpodeccuonanbubie 0a3bl JaHHBIX,
UH(QOPMAIIMOHHO-CIIPABOYHBIE  CHCTEMBI

I 11 «Yd4eOHO-METONUYECKOE |
nH(pOpMaTMOHHOE obecrieueHue
TUCIUTLTAHBD)

¢ ohopmIieHUEM NPUIIOKEHUS |
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IIpunoxenne Nel

B) IIpodeccuonanbHbie 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI:
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1. DJ1eKTPOHHO-0H0IHOTEYHbIE CHCTEMBbI:

a. IPRbooks[DnekrponHbIii pecypc]: 371eKTpOHHO-OMOIHOTEUHAs CKcTeMa/ TPyIa KOMIIaHU# A
[lm DOp Memua. - OnekrpoH. naH. - Caparos, [2022]. - Pexum goctymna:
http://www.iprbookshop.ru.

b. HOPAMUT[Dnekrponusiii pecypc]: snekrpoHHOo-0ubOaMoTeuHass cucrema/ OO0 DieKTpoHHOE

m3natenbctBo IOPAMWT. - Drextpon. man. — Mocksa, [2022]. - Pexum moctyma:
https://www.biblio-online.ru.
c. KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIN pecypc]|: aMeKTpoHHO-Onbanoreunas cucrema/ OO0

[Tonutexpecypc. - DOnektpoH. naH. — MockBa, [2022]. - Pexum pgocrymna:
http://www.studentlibrary.ru/pages/catalogue.html.
d.  Jlaub[DnexTpoHHBIH pecypc]: 3meKTpoHHO-OHOmMoreunas cucrema/ OOO DBC Jlawb. -

Onektpon. aaH. — C.-I[letepOypr, [2022]. - Pexxum goctyma: https://e.lanbook.com.

e.  Znanium.com [DaeKTpoHHBII pecypc]: anekTpoHHo-0ubmmoTeunas cucrema/ OO0 3HaHuyM. -
DnekTpoH. aaH. — MockBsa, [2022]. - Pexxum poctyma: http://znanium.com.

2. KoncyabrantIlimoc[OnekTpoHHslii  pecypc]: cnpaBodHas mnpaBoBas cuctema/ Kommnanus
«Koncynbrant [lmtocy. - DnekrpoH. gaH. - Mocksa: Koncynerantllntoc, [2022].

3. ba3a naHHBIX NepUOAMYECKHX M3AaHUN [DIEKTPOHHBIM pecypc]: 3NIEKTPOHHBIE >KYpHAIbI/

OO0 MUBHUC. - Dnexktpon. pmaH. - Mocksa, [2022]. - Pexum pgocryna:
https://dlib.eastview.com/browse/udb/12.

4, HaunuonanbHast »3JieKTPpOHHasi OuO/AMOTeKa [DJIEKTPOHHBI pecypc|: 3JIEeKTpOHHas
Ooubnmoreka. - DeKTpoH. AaH. — Mocksa, [2022]. - Pexxum noctyna: https://H36.pd.

S. JuiekTpoHHasi OubJmorexka auccepraumii PI'B [Onexkrponssiii pecypc]: 3nexkTpoHHas

o6ubnuoreka/ ®I'BY PI'b. - DnektpoHn. maH. — Mocksa, [2022]. - Pexum pocryna:
https://dvs.rsl.ru.
®enepanbHbie HHPOPMANMOHHO-00Pa30BaTeIbHbIC IIOPTAJIBI:
Wudopmannonnas cucrema EnmHOe OKHO AocTynma K o0pa3oBaTeNbHBIM pecypcam. Pexxum
nocryma: http://window.edu.ru.
denepanbublii noptan Poccuiickoe odpazoBanue. Pexxum pocryna: http://www.edu.ru.
OopasoBartenbHbie pecypebl Yal'y:
Dnekrponnas oudaunoreka Yil'Y. Pexxum mocryma: http:/lib.ulsu.ru/MegaPro/Web.
O6pazoBarenbHbiit moptan Yal'yY. Pexxum nocryna: http://edu.ulsu.ru.
8 IIpo¢eccnonabHbie HH(POPMALIMOHHBIE PECYPChI:
8.1. [Dnekrponnsiii pecypc]. URL: http://fasie.ru — caiitr ®onaa coneiicTBUs pa3BUTHIO
8.2. [Dnexrponnsriii pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.
8.3. [Dnexrponnsiii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html
8.4. [Onexrponnsiii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.
8.5. [Dmextponnsiii pecype]. URL: http://www.pattern-cr.ru/.
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