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1. Ilesn ¥ 3aiauM AUCLUT/IMHBI

Ilesin ocBOeHMS M CHMIINHBIL:

(¢opMrpOBaHHWe 3HAaHUM U HABBIKOB [0 TPOTHO3UPOBAHUIO KPUTUUECKHUX
CUTYaLMii, KOTOPble MOT'YT BO3HUKHYTh B XOJle Pa3BUTHS I10’Kapa Y WCII0/Ib30BaHUe
3ToM nHbOpMaIUu it TPOGUIAKTUKY TI0XKapoB, obecrieueHus: 6e30macHOCTY rofiel
¥ IUYHOW 0e30macHOCTU TIPY TYIIEHWM TI0)KapOB, aHa/iM3e TMPUYMH U YCIOBUMN
BO3HUKHOBEHUS U Pa3BUTHSI [T0KapOB.

IlepeueHb KOMMeTeHMH, (OPpMHPYyeMbIX B NpoLecce U3yYeHHUs AMCHUIUIUHBI

KoMnereHumu Copepxanue

CriocobeH ocy11[ecTB/ISITh MPodeCcCUOHAIBHYIO [1esiTe/IbHOCTh Ha 00beKTax
Pa3/MUHOrO (DYHKIMOHABHOTO Ha3HAUeHUs], BK/FOUasl OracHble U 0c000

OIlK-1 orlacHble 00BEKThI B 00/1aCTsIX KOHTPOJIbHO-HAZI30PHOM [iesiTeNTbHOCTH,
NPOGU/IaKTUUeCKOW paboThl W OXpaHbl  TPyZJa, 9SKOJIOTHYECKOU
6e3omacHoCTH

CriocobeH yuuTBIBaTh COBPEMEHHbIE TEH[IEHIIMM pa3BUTHS TEXHUKU U
TeXHOJIOTHM B 00macTsix TexHochepHOU 6e30MacHOCTH, OXpaHbl TPY/a,
WU3MEPUTEIbHOW W BBIUMC/IUTEIbHOM  TeXHUKH, WHMOPMAIMOHHBIX
TeXHOJIOTHM TPH pellleHnH TUIOBBIX 3a/iau B 00/1acTH MpodeCcCHoHaIbHOM
JesITeNIbHOCTH, CBSI3aHHOW C obOecrieueHrueM 0e30TaCHBIX YCIOBUN |
OXpaHbl TPY/Ia, MO’KapHOU 0e30MacHOCTH, 3all[UTON OKPY KaoLLel cpe/ib

OIIK-4

CrniocobeH Ha OCHOBe 3aKOHOB TeIIOGU3UKM U  TepMOJAMHAMUKU
NIPOTHO3MPOBAaTh XapakTep M pasMepbl 30H BO3JEMCTBUS OINAaCHbIX
[TK-2 (hakTOpPOB M UX COMYTCTBYIOLIUX MPOSIB/IEHUN NPU aBapusiX W MoxXkapax B
TIOMeLLeHUsX, 3[aHUsAX, COOPYKeHUsIX, Ha TeXHOJIOTUYeCKUX yCTaHOBKAax
Y OTKPBITOM IIPOCTPAHCTBe

3ajauu AUCIUI/IAHBI:

e DopMHUpOBaHKE 3HAHMKM O COBPEMEHHBIX ITOAX0/aX K IIPOrHO3MPOBAHMIO
oracHeIX (aKTOPOB TiOXKapa TMpU peLIeHWH 3a7iauy 00ecrieueHus: T0XKapHOM
0e30I1acHOCTH,

e ®opMHpOBaHHWE YMEHHI CHCTEMAaTH3HUPOBaTh W aHAJU3HUPOBATh JaHHbIE 10
10Kapy U W3B/IeKAaThb U3 HUX MH(GOPMALMI0, HeOOXOJUMYIO /ISl PeIIeHHsI BOIIPOCOB,
BO3HMKAIOIIIMX [IPY Pacc/ieJOBaHUHU I10Kapa,

* (opmMHpOoBaHHE HABLIKOB IIPUMEHEHHsI COBPEMEHHBIX IPOrpaMMHbBIX
MPO/IYKTOB B PEIlIeHWH 3a7lau POTHO3MPOBAHKSI OTAaCHBIX (DAaKTOPOB MoXKapa.



2. IlepeyeHb IJIAHUPYEMbIX Pe3y/IbTAaTOB 00yUeHHs JUCHUILUINHBI,
COOTHECeHHBIX C IVIAHMPYeMbIMH pe3y/IbTaTaMH 0CBOeHHUsI 00pa3oBaTe/TbHOMN
NporpaMmal

VHvKaTophl AOCTHKEeHHsI KOMITeTeHLIUH

[1naHupyeMsble pe3yabTaThl 00yUyeHUs 110
IVICLIUTUTIHE

OIIK-1.1  3HaHue HOpM U TpebOBaHUII O0OILEOTPAC/IEBBIX,
OTpac/eBbIX TIpaBW/I, perjaMeHTOB, TpeOOBaHUsl JIOKAJIbHBIX
HODMAaTHBHBIX [JOKYMEHTOB II0 IIOKapHOW Oe3oracHocTy,
OXpaHBl  TpyZJa IJi1  pellleHWsl CTaHAApTHBIX  3a7iau
npodeccUoHaNbHON [IeSTeIbHOCTA Ha 00BeKTaxX pas3/IMyHOro
(hyHKI[MIOHaIbHOTO Ha3HAUeHUsI

3HaeT ornpe/iesieHye (XapakKTepUCTHKHN)
Pa3/IMUHbIX BUJIOB 10’KapHbIX PUCKOB.
HopMmaTuBHBIe JOKYMEHTBI, OIpeZestoliye
ToykapHble pucKU. Kakue BeJTMUMHBI BXOJST B
(dbopmyny oripefesieHUsI paCUETHOM Be/TMUMHBI
VH/IUBHU/YaJIbHOTO TT0KapHOTO PUCKa.
OcHoBHbIe TpeOOBaHMS K OTIPe/IeIeHHIO
T0KapHOM OTIaCHOCTH TTPOM3BO/ICTBEHHBIX
00BEKTOB.

OIIK-1.2. 3HaHKWe OCHOB MPOTHUBOIIO)KAPHOI'O HOPMHMPOBaHUS,
cUCTeMaTH3alMd U KojuduKaiuu TpeboBaHWi I0KapHOM
0e30macHOCTH, YC/IOBUM W TIOpsijKa WX TPUMEHeHHs, OCHOB
OLIeHKM COOTBETCTBUS, OCHOB JIMLIEH3UPOBaHUs [eaTe/IbHOCTH B
065acTH  TO>KAapHOM  0e30macHOCTM Y y4YacTUsl  OpraHoOB
(esepabHOTO TOCy[apCTBEHHOIO IIOXKAPHOTO Haj3opa B
JIMLIeH3UPOBaHNU JPYTUX BUJIOB JIeSITeIbHOCTU

3HaeT OCHOBHbIE TPeBGOBaHMUS K OITPeIe/IeHHIO
T0’KAapHO# OTTACHOCTH TIPOM3BO/ICTBEHHBIX
00BLEKTOB.

OITK-1.3. Crioco6HOCTb OMpeZie/isiTh Ha/THUMe U BO3MOXKHOCTh
TIPOSIB/IEHUST  OTIACHBIX (aKTOPOB TiOXKapa, B TOM UHCIe
00yC/IOB/IEHHBIX 0COOEHHOCTSIMU TEXHOJIOTMM M OpraHu3aliiu
MpPOU3BO/ICTBA HAa O0OBEKTAaX pPa3/IMUHOr0 (PyHKI[MOHATBLHOTO
Ha3HAUeHWsd, BK/IIOYAs OMNAcHble U 0C000 oOracHble OOBLeKTHI,
TIPOU3BECTU HE3aBUCHUMYIO OL[eHKY PUCKOB B 00/1aCTH TOYKapHOU
6e30MMacHOCTH

YMeeT omnpegeniTb Haadude W BO3MOKHOCTb
TIPOSIB/IEHHST OTIaCHBIX ()aKTOPOB TI0XKapa,

YMeeT NMpOBOJUTEL OLIEHKY BJ/IUSIHUSI OT/ZE/TbHBIX
CBOMCTB TOpIOYeH Harpy3kd Ha [JUHAMUKY
OTacHBIX ()aKTOPOB IOXKapa.

OIIK-1.4. BnageHue HaBblKaMU OpraHu3alMy Y IJIaHWpOBaHUs | Byiaseer HaBblkamMM  M3y4deHUsl  [IMHaMUKU
MOKapHO-TIPO(UIaKTUUECKOM paboThl Ha O0OBEKTe, KOHTPOJs | Pa3BUTHUs OMACHBIX  (PAaKTOPOB TMOXKapa C
BBITTO/THEHUS 3arIaHUPOBAHHBIX TIPOTUBOIIOKAPHBIX | MTOMOIIBIO COBpEMeHHBIX TIPOTPaMMHBIX
MEpOTpPUSTUH Ha 00BEKTe TIPOZAYKTOB

OIIK-1.5. CriocobHOCTh OCYLLeCTBJISITh tdenepanbHBIH | 3HAaET OCHOBHBIE TPeOOBAHUS K OTIPE/Ie/IEHHIO

FOCy,E[apCTBeHHI)II\/'I nomaprlﬁ HaA30p Ha 00BeKTax 3dllIUTbBI B
COBPEMEHHBIX yC/IOBUAX

M0KaPHOM OIMACHOCTH TTPOU3BO/ICTBEHHBIX
00LEKTOB.

OIIK-1.6. CriocoGHOCTh OpraHH30BaTh CIy>KOy OXpaHbl TpPy/[a,

YMeeT NpOBOJWTh OLIEHKY TOKapHOT'0 PUCKa C

OKpY’Karolllell cpefibl W 0e30MacHOCTM B UPE3BBbIYAMHBIX | TIOMOLIBIO COBPEMEHHBIX MPOrPAMMHBIX
CUTyaLUsiX Ha 00beKTax SKOHOMUKU TIPO/IYKTOB.
YMeeT NpoBOUTE pacueT 3BaKyal[iOHHOU
COCTaBJIsAOIIel pacyeTa MoKapHOro PUCKa.
OIIK-4.1. 3HaHWe  COBpeMeHHBIX  HMH(OPMAIMOHHBIX | 3HAaeT COBPeMeHHbIe MPOrpaMMHbIe MPOAYKTHI,
TeXHOJIOTUM U TPOrpaMMHBIX CpPeJCTB, B TOM UMC/e | peaJy3ylOILlMe UHTerpajbHyl MareMaTHUeCcKylo
OTeUeCTBEHHOTO  TIPOM3BOACTBA  JJI1  pelleHWs  3ajad | MOZesb Moxkapa.

npodecCHOHANBHON [leiTeNbHOCTH, CBSI3aHHOW C obecriedeHreM
Oe30racHbIX  yCJAOBMM W OXpaHbl  TpyJa, IOXXapHOH
Ge30macHOCTH, 3alIUTON OKpYsKaroliel cpefbl

3HaeT MpUK/IaiHbIe MPOrPAMMBI Ha OCHOBE
30HHBIX Mo/Iesleid roXkapa

3HaeT MpUKJIa{HbIe TPOTrPaMMbI HAa OCHOBE
TI0JIEBBIX MO/IeJiel ToXKapa.

OIIK-4.2. YMeHue BbIOMpaTb COBpEMEHHbIE U3MEPHUTEIbHYIO U
BBIUMC/IUTE/bHYIO TEeXHUKY, HWH(OPMAalMOHHbIE TEXHOJIOTMH U
MpOrpaMMHble CPeJCTBA, CpeJCTBa 00eCreueHUs: MOXKapHOH
6e30MacHOCTH OOBEKTOB W OIOBEILeHUs JIFO/IEH, B TOM UHC/Ie
0TeueCTBEHHOI0 TIPOM3BOACTBA /s pellleHus] TUIOBBIX 3ajay
nipodeccHOHATBEHOM J1eaTeTbHOCTH

YMeeT BbIOMpaTb COBpeMeHHbIe MPOrpaMMHBIE
MPOJYKThl,  peaju3ylollide  HUHTerpajbHylo,
30HHYIO U TIOJIEBYIO MOZe/H MoXKapa.




VHMKaTOpPBI JOCTYXKEHUS] KOMITeTeHIN

[T1aHypyeMbie pe3y/ibTaTbl 00yUYeHHs 1Mo

JIUCLIUTITHE
OIIK-4.3.  CriocobHOCTh MO/IeIMPOBaTh OpraHu3alvoHHble, | Baageer HaBBIKOM MO/Ie/TUPOBaHUs
TaKTHUECKHEe, TEeXHOJOTMUeCKHe, TEeXHUUECKHe TIpOLecChl M | pacrpOCTPaHEHWH OMacHBIX (PAKTOPOB IMOXKapa
CUCTEMbI C 1IefbI0  ONTUMM3Al[MK CUCTeMbl obecrieueHusi | HA 0OBEKTe C  TIOMOIIbI0  COBPEMEHHBIX
MoXKapHOW  0Oe30mMacHOCTM B paMKax MpogeCcCUOHAIbHOW | MPOrpaMMHBIX TIPOJYKTOB

JlesITe/IbHOCTH [I71sl pellieHusT 3a7iay ToXKapHoW 0e30racHOCTH, B
TOM 4YHC/le C TpPUMeHeHWeM CpeZCTB aBTOMAaTU3UPOBAHHOTO
TIPOEKTUPOBAHUS

[TpoeKTHO-KOHCTPYKTOPCKUI TUM [lesATeTbHOCTH

ITK-2.1. 3HaHHe OCHOBHBIX CIIOCOOOB MPOrHO3MPOBAHMS B 30HAX
pacIio/lararoux ornacHele (HaKTOphI TOXKAPOB TIPU aBapysAX U
ro)kapax B IIOMeLeHUsX, 3[aHuslX, COODY)XeHMsX, Ha
TEeXHOJ/IOTMYeCKUX yCTaHOBKAX U OTKPbITOM IIPOCTPAHCTBe.

3HaeT OCHOBHbIE CIIOCOOBI TMPOrHO3WPOBAHHUS
JUHaMUKA  pa3BUTHSl  OMAacHbIX  (DaKTOPOB
noxkapa B TIOMell|eHUsIX, 3[,aHUX,
COOPY)KeHMSIX, Ha TeXHOIOTMUeCKUX yCTaHOBKaxX
Y OTKPBITOM IIPOCTPaHCTBe.

IMK-2.2. YwmeHue [elcTBOBaTb B Cjiydae BO3HUKHOBEHUU
TOXKapoB Ha 00BEKTaX 3all[UThl, MPOTHO3MPOBATh OOCTAHOBKY U
NIPUHUMATh TpaBWIbHbIE DeLIeHUs [ JIMKBUAALUK JaHHOU
npo6JieMBl.

YMeeT mpOrHo3UpoOBaTh pas3BUTHE OMNACHBIX
(hakTOpOB TIOKapa

IIK-2.3. BnajeHue IpaBU/ILHOIO IIpMMeHEHUs1 HOPMAaTHUBHO-
MpPaBOBBIX AaKTOB B 00/acTW TMOXKapHOM 06e30macHOCTU B
TIOMell|eHusX, 37laHMsAX, COOPY)KeHHUsIX, Ha TeXHOJIOTUYeCKUX
yCTaHOBKaX M OTKPHITOM IIPOCTPAHCTBeE.

3HaeT HODMaTHBHbBIE JOKyMEHTBI,
oTpefle/isitOIIe  TIOXKapHble pHUCKU. Kakue
Be/IMUMHbI BXOJAT B (OPMYJy OIpefieneHus
pacuéTHOM  BEJMUMHBI  WHJWBHZYaJBHOTO
Mo>KapHOrOo pucKa. OCHOBHBIe TpebOBaHUS K
onpe/ie/IeHHUI0 TMO’KapHoi OTIaCHOCTH
TIPOU3BO/ICTBEHHBIX 00BEKTOB.

3. MecTo JUCIUIUIMHBI B CTPYKTYpPe 0CHOBHOM NMpog)ecCHOHATbHOU
oOpa3oBaTe/JIbHOU MPOrPpaMMbI

,Z[I/ICL[I/IH]II/IHa OTHOCHUTCSI K o00sg3aTe/bHON YacTu O6paBOBaTEJIBHOI71 IMMpoOrpaMMabI

CIieia/inTeTa 1o CIielia/IbHOCTH

20.05.01

[TokapHass ~ 6e3011acHOCT®,

HarpaB/ieHHOCTh (Mpoduiib) «[loxkapoTyilieHue».

4. CTpyKTypa u coepKaHue JUCHUIUIMHBbI « [IporHo3upoBaHye onmacHbIX
(¢akTopoB no>xapa»

OOb11jas1 TPYA0EMKOCTh JUCIIUTUIMHBI COCTaB/IsieT 4 3aueTHbIe eAUHUIIBI 144 yaca.

4.1 Pacnipefie/ieHHe TPYA0EMKOCTH JUCIHMILIMHBI 110 BH/IaM pabot

mo cemectpaM u popmam o0ydeHHs

A1 0UHOM (hopMBbI 00yUeHHsA




TpynoeMKOCTb
Bup yue6HO# paboThI 1o
3.e. yac. cemMecTpam
A
OO0111asi TPYA0EMKOCTb AUCLMIUIMHBI TI0 Y4eOHOMY TJIaHy 4 144 144
KoHTakTHasi paboTa, B TOM UHCIIE: 56 56
AyauTopHbIe 3aHATHSA 54 54
Jlexuuu (JI) 20 20
[TpakTrueckue 3aHsiTus (I13) 34 34
CemuHapckue 3aHatus (C3)
KoHcynbTanum nepej 3K3aMeHOM 2 2
CamocrosTenbHas padora (CP) 52 52
B TOM UHCJIE:
JK3aMeH 36 36
AJIsA 3a049HO (opMBI 00yUeHuUst
TpynoeMKOCTb
. o
Buz yue6GHOM paboThbI se. ac. T

5 6
OO1jasi  TPY/JOEMKOCTh  AUCLIUTUTUHBI  T10 4 144 36 7
yueOHOMY TUIaHY
KoHTakTHasi paboTa, B TOM YMCJIe: 16 2 14
AyauTopHbIe 3aHATHSA 14 2 12
Jlekiuu (JI) 4 2 2
[TpakTrueckue 3aHsiTus (I13) 10 10
KoHcynbTanum nepej 3K3aMeHOM 2 2
CamocrositennbHas padora (CPC) 94 34 60
JK3aMeH 9 9




4.2. TemaTuueCKuM 1jiaH, CTPyKTyPpHPOBaHHBIN 0 TeMaM (pa3pjesiam) C
yKa3aHHeM OTBe/[eHHOr0 Ha HMX KO/IMYeCTBa aKa/leMUYeCKHX YacoB ¥ BU/I0B
y4eOHBIX 3aHATHH

AJIA 0UHOM (hOPMBI 00yUeHHs

n/n

HaumeHoBaHue pa3je/ioB U TeM

Bcero uacoB

KosmuecTBoO

YacoB I10 BU/laM

3aHATHH

Jlekuuu
IIpakTHueckue/
3dHATUA

3dHATHUA

KoHcynbTanus

KouTtpob

CamocToaTe/1bHAA
pabdoTa

2

o | /1aboparopHbie

NN

OCHOBHbIE TIOJIOKEHUSI M  TIOHSITUS
MOXKapHbIX PUCKOB, a TaK)Xe MeTO/IOB
TIPOTHO3UPOBAHUS OMAaCHBIX (DAaKTOPOB
noxkapa (O®II).

N 191 CemmHapckKue

N

OcHOBHbIe TIOHATUS W YpaBHEHUS
VHTerpajibHOU MaTeMaThueCcKou
MO/Ie/y TI0Kapa B NMOMeLeHUH.

16

["a3006MeH
Ternao(usnIecKue
Heo0Oxo/[UMBbIe inti
OTMCaHMSI TT0XKapa.

rioMelLeHu u

byHKLMH,
3aMKHYTOI'O

14

MaTemMaTtrueckasi TOCTAaHOBKAa 3a/auu
o auHamuke O®PII B Haua/JbHOU
CTaJIuM Ioykapa.

12

[Iporno3uposanue OPII nipu TyLIeHUH
Tro’kapa C VICII0/Ib30BaHUeM
VIHTerpaJIbHOr0 MeTo/a.

12

OCHOBHBIE  TIOJIOKEHHS ~ 30HHOIO
MOZIeTUPOBaHUs M0KapoB. Yuc/ieHHast
peanu3alys 30HHOW MOJe/H.

16

OcHOBBI I depeHLanbHOTO
(moneBoro) mMeTtozila MPOrHO3UPOBAHUS
OOII. Yucnennas peanu3anys
TI0/1IeBOM MO/IEJIU.

22

10

KoHcynbTanusa

JK3aMeH

36

36

HWroro no gucuuniuxe:

144

200 34

36

52




AJIs 3a09HOM (hOPMBI 00yUeHHsA

Ko/imuecTBO 4acoB 1o
BH/IaM 3aHATHHI

=
£ = =
S R 1 g é % ©
Ne H 5 = g2 - = - 2 2 & 8
o/ |HAHMEHOBAHHe Pa3/e/oB U TeM o = § §E EE =5 = S S
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1 2 3 4 5 6 7 8 9
1. | OcHoBHbIE T10JI0’KeHYs u| 36 2 34
TIOHATHS TIO’KAPHBIX DPHUCKOB, a
TaKKe MeTO/I0B
MPOTHO3UPOBAHUS OMacHBIX
dakTopos noxapa (ODII).
2. |Hroro 3a 5 Kypc 36 2 34
3. | OCHOBHBIE [TOHATHA U ypaBHEHUs 4 10
VIHTerpasbHOW MaTeMaTU4eCKOou
MO/Ie/IU T10Kapa B TTIOMeLeHUH.
4. |lazooOMeH  TmOMelleHUA U 10
Teriopu3nUecKre byHKUMY,
HeoOXOoZMMbIe [T 3aMKHYTOTO
OMMCaHus NoXKapa.
5. | Maremaruueckas roCTaHOBKa 10
3azauu 0 quHamuke ODII B
Havya/IbHOM CTa/liy I0Kapa.
6. |IIporHo3upoBanue O®PII 1ipu 10
TyILLIeHUU ro>kapa C
WCIIO/Ib30BaHUEM HWHTErpajbHOT0
MeTo/a.
7. | OCHOBHBIE TI0JIOKEHUS 30HHOI'O 10
MOZIeTUPOBaHUS M0>KapoB.
UucneHHasi peanv3anusi 30HHOM
MOJIeJIN.
8. |OcHoBel  mubdepeHLIMATBEHOTO 2 6 10
(moneBoro) MeToza
MPOrHO3MPOBAHUS O®II.
YurcneHHasi peanu3salusi MoJieBOM
MOJIeJIU.
KoHcynbTanus 2 2
JK3aMeH 9 9
Ntoro 3a 6 Kypc 72 2 10 60
Ntoro 108 4 10 2 9 92







4.3 CopepkaHue AUCHUIUTHHBI /1A 00y4YarOIHXCs:
OUHO# (hOpMBI 00yUeHH S

Tema 1. OcHOBHBIE 110/10)KeHUS M MOHATHUA MOXKAPHBIX PUCKOB, a TaKXe
MeTO/0B NMPOrHO3UPOBaHUA onacHbIX (pakTopoB noxapa (OPII).

Jlekyma.  dusnyeckue  BeIWYMHBL,  Xapakrepusyromme  ODII B
KOJIMYeCTBeHHOM OTHoLUeHud. [IpegenbHo gomnyctumblie 3HaueHus O®PIL. Lenun u
3a/laud  ompefiesieHUs1 (pacuéta) pas3/MYHbIX BHJIOB TIOXKAPHBIX PUCKOB IS
pa3MuHBIX 00BEKTOB. MX KpUTUUeCKWe HOpMaTHBHbIe 3HaueHus. OrmpejesneHuve
(xapakTepuCTHKa) pa3/IMYHbIX BUJ0OB MOXKAPHBIX PUCKOB. HopMaTUBHEIE JOKYMEHTHI,
onpejensiolIMe TOXKapHble pPUCKU. Kakue Be/lWUMHBI BXOAAT B  (QopMyiy
ompefieJieHWs] PACYéTHOU BeMYMHBI WHJVBUAYAJbHOTO TOXXAPHOTO  PUCKA.
OcHoBHble TpebOBaHUS K OTpe/ie/IeHUI0 TTOXXKapHOW OMAaCHOCTH TIPOM3BO/[CTBEHHBIX
00BEKTOB.

IIpakTHueckoe 3aHsiTue. [To)kapHbIM PUCK — Mepa BO3MOKHOCTH pean3aliud
TO>KapHOU OTMAaCHOCTU U e€ MOC/IeICTBUM /1S JIFOeN U MaTepUa/bHbIX [IEHHOCTEH!.

CamocTosiTennbHaA pabdora. HopmaTuBHO-IpaBOBOe pery/MpoOBaHHe B
00/acTh OLIEHKA TIOXKapHOK OINACHOCTH pa3/MuHBIX 00bekToB. OCOOeHHOCTH
orpefie/ieHUs] TIO)KapHbIX PUCKOB Ha HETUNOBBIX o0ObekTax. (CoBpeMeHHOe
TOJIOKEeHHWe MEeTOAMK I10 OI[eHKM TIO’KapHbIX PHCKOB Ha OOBeKTaxX Ppa3IMuHOIO
Ha3HauyeHUsl.

PexkomeHnyemas iureparypa:

OcHoBHag [1-2],

HononxautenbHas [1-3].

Tema 2. OcHOBHbIe TOHATHSI U YypPaBHEHHSI HHTErpa/JbHOU
MaTeMaTH4YeCcKOoW Mo/ie/iM Mmo)Kapa B MOMeIleHUM.

JIeknus. VicxoHble 10JI0KeHUs U OCHOBHbIE TIOHATHUS UHTerpajibHOr0 MeToza
TePMOAMHAMUYECKOTO aHaim3a Tiokapa. CBoMcTBa Ta3000pa3HOM cpeibl B
TOMell[eHNU NpU nokape. VHTerpaabHbId MeTOJ, OMUCAHUSI COCTOSIHUSI Ta30BOU
cpeiibl TIpY To)Kape B ToMellieHUH. [IpIMooOpa3oBaHMe U TlapamMeTphbl /IbIMa,
oOpa3oBaHHOTO TBep/AbIMHA uacThllaMU. CBSI3b MEXAY OINTUUECKOW TIOTHOCThIO
JIbIMa ¥ [aJbHOCTBIO BUAUMOCTH. [luddepeHiiranbHble ypaBHeHUS MHTerpaibHOU
MaTeMaTMUeCcKOW MoO/ie/ld TioXKapa, OIKChIBalOll[de JUHAMHUKY OINacHbIX (hakKTOpOB
noxxapa. HauanbHble yC/A0BHUS W YCI0BUS OAHO3HauHOCTH. Knaccudwukauus u
CYLJHOCTb MHTerpajbHbIX MaTeMaTH4YeCKuX MoJeseld mMno)kapa. MaremaThuecKkas
TOCTAaHOBKAa 3a/aud O TporHo3upoBaHnu O®PII Ha OCHOBe TIOJHOW CUCTEMBI
muddepeHLIMaTbHBIX YPAaBHEHUIH MHTETpabHOM MO/Jiev MoyKapa.

IIpakTnuyeckoe 3aHaTHe. 1. KomvuecTBeHHasi OLjeHKA COCTaBJISIFOLIMX
MaTepyuanbHOTO W JHepreThyeckoro OasaHca To)kapa B WX JuHamuKe. 2. Pacuer
JUHAMHUKY MaTepHasbHOTO M JHEepPreTUUecKoro OajiaHca Io)kapa B TIporpaMme Ha
OCHOBE MHTerpajibHOM MaTeMaTUueCKOu MOZe/Id U 0(hopMJ/ieHHe OTYeTa.



CamocrositennbHast paGora. CoBpeMeHHble TPOrpaMMHBIE  TTPOJYKTHI,
peanu3yloliye HMHTerpaabHy0 MaTeMaTHUeCcKyo MO/ ro>kapa.
OKcrepuMeHTa/bHble MEeTO/IbI OTIpe/ie/ieHUs IMHAMUKU OMacHBIX (PaKTOPOB ToKapa.

PekomMeHayemas jiuTeparypa:

OcHoBHag [1-2],

HononautenbHas [1-3].

Tema 3. Tla3000MeH mnomelneHuii u Temiopusnueckue (QyHKIMH,
Heo0XoAUMBIe /I 3aMKHYTOr0 OITUCAaHUs MoKapa.

Jlekumsa. PacnpezneneHve faBjieHUWM MO0 BbICOTe mnomelleHus. I[110CKOCTB
DaBHBIX JaBjieHUd W pexumbl paboTel mMpoema. PacueTr pacxosa rasa,
BbIOpackiBaeMOTo yepe3 MpoeMbl. PacueT pacxofia Bo3[yXa, TOCTYTAIOIIEro uepe3
npoembl. BnusiHue BeTpa Ha ra3oo0OmeH. OljeHKa BeJIMUMHBI TETJIOBOTO TOTOKAa B
OrpaXkZieHust. DMITMPUYECKHe W TOJIySMIIMpUUYeCKHUe MeTOJbl pacueTa TeryiOBOrO
MOTOKA B orpakzieHusi. MeTo/ibl pacyeTa CKOPOCTH BBITOPAaHUS TOPIOUMX MaTepUaioB
Y CKOPOCTH TeT/IOBbI/Ie/IEHUS.

IIpakTHueckoe 3anaTHe. 1. OLleHKAa BAUSHUS OTAENbHBIX CBOWCTB TrOpHOUer
Harpy3ku Ha [WHAMHUKY OMacHbIX (AaKTOpPOB ToXapa. 2. V3yueHue mapaMeTpoB
eCTeCTBEHHOTO Ta3000MeHa TIpY TOXKape B WX CBA3M MeXAy Co0OM, a Takxke C
reoOMeTpu4eCcKMMM XapaKTepUCTUKaMM TpoeMoB. 3. PacueT AMHaAMUKHU MOKapa C
TOMOIIbI0 TIpOTPaMM Ha OCHOBe WHTEerpajJibHOM MaTeMaTHYeCcKOW MOJenu U
odopmiieHHe OTueTa.

CamocrosiTennbHaa pabdora. PopMysbl [ pacueTa CKOPOCTH ABMXKEHUS
YXOZJALMX ra30B Y MOCTYMAIOLIEro BO3/lyXa B Pa3HbIX TOUKax MpoemMa. 3aBUCUMOCTH
MaCCOBBIX PacXO0/I0B YXOZSIIUX ra30B U MOCTYMAIIEero Bo3ayxa [J/s1 MPOeMOB IpU
Pa3IUYHBIX Pe)KMMax ra3000MeHa OT TeOMeTpUUYeCKHUX XapaKTePUCTHK 3TOTO MpoeMa
U CpeAHeOOBbEMHBIX ITapaMeTPOB COCTOSTHMSI Ta30BOM Cpefibl B TIOMeIleHUH
(mnoTHOCTHU U AaBeHusi). PaguallnoHHO - KOHBEKTHBHBIM MPOLIeCC TerjionepeHoca B
ra3o00pa3Hoii cpejie MpH Moykape B TTIOMEI[eHUH.

PekomeHpiyemasi iuTeparypa:

OcHoBHag [1-2],

HononunutenbHas [1-3].

Tema 4. MaremaTruuyeckasi MOCTAaHOBKA 3ajaud 0 JuHaMuke O®DII B
Haya/IbHOM CTaJUM MoXKapa.

Jlekums. Knaccudukauys vHTerpanbHbIX MoZesield mnoxkapa. VIHTerpaibHas
MareMaTrhyeckasi MOJe/b roxkapa [i/is UCC/ie[JoBaHusl JMHAMUKU OTacHbIX (DaKTOPOB
rnoXkapa YW ee 4UWC/AeHHas peanu3anus. VIHTerpanbHasi MaremMaTH4yecKass MOZeJb
Havya/bHOM CTaJuy MoXkKapa ¥ pacueT KPUTUYECKOW MPOAOJ/DKUTETbHOCTH ToXKapa.

IlpakTuueckoe 3aHsaTHe. 1. OlleHKa BIUAHUA pabOThl  CUCTEMBbI
MeXaHUUeCKOW BEHTU/ISIIMM Ha PEXKUM Ta3000MeHa M JUHAMHKY OIMaCHbIX (haKTOpOB
noxapa. 2. V3yueHue BAMSIHUS TWIA FOPHOYeM Harpy3kKW Ha JAUHAMUKY MPOL[eCCOB
pa3BUTHS TOXKapa B MOMEIeHWH M TeMI00TJauu K TOBEPXHOCTSIM OTpaK[eHUl. 3.
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PacueT auHaMUKM ToO)Kapa C TIOMOILbIO TIPOrpaMM Ha OCHOBe HWHTerpajibHOMN
MaTeMaTHU4yecKol Mojiesii U opopmMiieHre OTYeTa.

CamocrosTenbHasa pabora. Teopus moykapa ¥ mporiecc ropeHus. HauaibHbIM
3Tall ToXKapa B 3aKpPbITOM MOMeEIleHUWM [0 TMOJHOr0 OXBara IulaMeHeM. Pacuer
BPEMEHM 3BaKyalluM U3 ropsilero moMerjeHus.

PekomeHpiyemasi iuTeparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

Tema 5. IIporHo3upoBanve O®II npu TyuwieHMd mnoXxapa C
HCI0/Ib30BaHHeM UHTEerpajibHOr0 MeToAQ.

Jleknusa. Pacuer KpUTWUeCKMX 3HAaUeHUM CpPeJHUX MapamMeTpOB COCTOSIHUS
cpenibl B roMelieHuM. PacueT ko3¢ ulivieHTa TeronoraolleHus Mpy onpeeeHun
KPDUTUUECKOM TNPOJOJDKUTENIBHOCTU T0XKapa. PeXXUM TMOJIHOCTBHO pa3BUBILIETOCS
ro)kapa M TemrepaTyphl, TIPU 3TOM AOCTHUTaeMble. BbIOpOC myilaMeHU U3 TOPSIIEro
romMelrjeHusi. PacripocTpaHeHre mo)kapa u3 TomelreHus. OcoOeHHOCTH pa3BUTHS
ro)kapa B JKUMBIX 3[@aHUSX, OOIeCTBEHHBIX 3/IaHUAX, TIPOM3BOZCTBEHHBIX U
CK/Ia/ICKUX TIOMEIT[eHUSIX, CeIbCKOX03SMCTBeHHBIX 00beKTaxX, Ha TPAHCITOPTE.

IIpakTHnueckoe 3aHsiTue. 1. V3yueHve BAUSIHYS TUIA FOPHOYeN HAarpy3kKu Ha
TeMIlepaTypHbIM pexuM moykapa. 2. OlleHKa B/IMsHUS paboThl cucTeM 00BeMHOTO
MOXKapOTYIIeHUsT Ha JWHAMMKY OINacHbIX (DAaKTOPOB Toxkapa. 3. PacueT JUHaMUKU
Tro)kapa C MNOMOLLBI0 TIPOrpaMM Ha OCHOBE MHTerpaJibHOU MaTeMaThUueCKOU MO/ U
odopmiieHHe oTueTa.

CamocrosiTennbHaa pabora. lccrnemoBaHue TemriepaTypHOTO peXHWMa B
BepXHeW 30He TMOMeIeHusi TpPU JIOKAJbHOM ToXkape. VccimenoBaHve JWHAaMUKA
[BIDKEHUS TpaHULbl 3aJbIMJIEHHOU 30HbI TIPpYM JIOKAJILHOM TOXKape. BiusiHue
pacroJio)KeHUsi TOprouell Harpy3kd Ha JAUHAMUKY OINacHbIX (aKTOPOB TOXKapa U
ra3oo0MeH romerrieHys. ONTUMU3AI[Ms OTHE3AIUThl CTPOUTE/bHBIX KOHCTPYKLIAN C
y4eTOM MapamMeTPOB peasibHOro TMoKapa.

PekomeHpiyemasi iuTeparypa:

OcHoBHag [1-2],

HononunutenbHas [1-3].

Tema 6. OCHOBHBIE II0/I0)KeHHUSI 30HHOI0 MOJe/IMPOBaHMUA I10)KapOB.
YucneHHas peanu3anys 30HHOH MO/Ie/TH.

Jleknusa. OcoGeHHOCTU pacrpefie/ieHUs] JIOKalbHBIX [apaMeTPOB COCTOSTHUS
ra30BOU Cpe/ibl BHYTPY IIOMeIlleHNs B Haya/JIbHOM CTaJIuU I10’Kapa U IpH JIOKaIbHbIX
no)kapax. PasfeneHue IIpOCTpaHCTBAa BHYTPM IO)Kapa Ha 30HbL. OrmpepeseHue
TIOTOKOB MacCChl U 3HEPIUU M3 KOHBEKTUBHOW KOJIOHKHM B MPHUITOTOJIOYHBIN CJIOM Ha
OCHOBe Teopuun cBoOoHOM TypOy/IeHTHOM KOHBEKTUBHOMN CTPYH.
HOuddepeniiranbHble ypaBHeHHsI MaTepua/lbHOrO OajiaHca Ta30BOWM Cpefibl U ee
KOMIIOHEHTOB, 0OajlaHCca ONTUYECKOrO KOJWYecTBa [bIMa W JHEPTUd st
TIPUTIOTOJIOUHOW 30HBI TIPU OTCYTCTBUM Ta3000MeHa C BHeIIHeH aTMocdepoil.
OuddepeHuanbHble  ypaBHEHUS] [BW)KEHUS HWKHEWM TPaHULbl MNPUITOTOJIOYHOU
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30HBI. HauasibHble ycioBusi. MareMaTrdeckasi TIOCTaHOBKA 3a/laud TIpU ra3oobmMeHe
TIPUTOJIOYHOTO CJIOS C BHELIHEHW CpelloM M W3MEHSIIOLMMCS CO BPEMEHEM 04aroM
roXkapa.

IIpakTnueckoe 3aHATHe. 1. MaTemMaThueckasi TOCTAaHOBKA 3afaudl MpU
ra3oo0MeHe TIPUTOJIOUHOTO CJI0s C BHEITHeM cpefoil. 2. 30HHAas MaTeMaThyecKas
MoOZie/lb Haya/JlbHOW CTaIuM MokKapa B noMelneHuu. 3. PacueT mokapHOro pucka C
TIOMOIIIbIO MPHUK/IaHBIX TIPOTPaMM Ha OCHOBE 30HHBIX MO/ie/iel roykapa.

CamocrosiTeibHast pabora. MaremaTuueckasi TIOCTaHOBKA 3aZlaud O
JIMHaMMKe OTacHbIX (paKTOPOB TOXKapa B MPUIOTOIOUHON 30HE U ee aHa/IUTUUeCKoe
pelieHre TIPU TMOCTOSHHBIX 3HAUEHUSIX pa3sMepoB M TeIyIOBOM MOLHOCTM Ouara
rOpeHusi. YCJIOBUSI BO3HUKHOBEHMSI B3DbIBOOIACHBIX CMeCeM, XapaKTepPUCTUKU
00BeMHOT0 B3pbIBa, MOII[HOCTb B3pbiBa (pacyeTHble mapameTpbl). C0KHOCTb
UYMC/IEHHOM peav3alyy TOJHOM 30HHOM MaTeMaTUYeCKOU MOJenu. AJITOPUTM
YMC/IeHHOro perieHys 3afaud Ha [IDBM. Crpykrypa mnporpaMMbl U ee 3aryck.
[eiicTBUS TPH BO3HUKHOBEHUH OITMOOK.

PekomeHpiyemasi iuTeparypa:

OcHoBHag [1-2],

HononautenbHas [1-3].

Tema 7. OcHoBbl pauddepennuanbHoro  (moseBoro)  meroja
nporHo3upoBanus OPII. UucieHHas peanu3aiius MojaeBold Mo/iesIn.

Jlekiusa. CymHocTs AuddepeHIMaIbHOTO MeTo/ia, ero MH(MOPMaTUBHOCTh U
o6/lacThb TIPaKTUYeCKOrO HCI0/b30BaHUs. COBpeMeHHOe COCTOsSIHME BOIpOCa.
YucnenHas peanu3anys juddepeHMarIbHON MaTeMaTHYeCKOrW MOJIe/H.

ba3oBasi cuctema avddepeHIMaNbHbIX ypaBHEHHH B YaCTHBIX NPOM3BOJHBIX
[Jis ornrcaHusi TypOy/IeHTHOTO HeCTal[MOHApPHOTO JIBW)KEHUs U TIPOL[eCCOB TeTio- U
MaccorepeHoca B MHOTOKOMIIOHEHTHOM TIa30BOM CMeCH C Y4YeTOM XUMUYeCKUX
peakuyii U o0pa3oBaHMs [JBIMOBOTO a’po3o/s. TypOyrneHTHasi BSI3KOCTb,
TEerIONPOBOAHOCT, U Auddysus. Anrebpandeckas Mofenb TypOyneHTHocTH. K-g
MoJiesib TypOyneHTHOCTH. ['paHruUHbIe yC/10BUS /17151 TapaMeTpoB TypOy/IeHTHOCTH Ha
orpaxkJeHusx.  MogenvpoBaHve — TpoLeccoB  ropenus.  OpHoCTyneHuaTas
HeoOpaTuMasi OpPYTTO-peakiisi MeXXAy TOPIOUMM U OKWC/IWTesneM. JIByXcTyreHJaras
peakuysi U obpa3oBaHue caku. MaremaTuueckasi MoZie/lb 00pa3oBaHusl, KOAryJsiLyin
U TilepeHoca AbIMOBOTO a’po30Jisi. [lormoieHue, paccenBaHue U ocsiabyieHre CBeTa B
aspo3one. PajvalMOHHBIM TeruionepeHOC B HENpO3pavyHoOM cpefie. YpaBHeHHe
TepeHoca TeIIOBOr0 M3J/y4eHUs, MeTOZbl PelleHrsl 3a/lauyi O TMepeHoCce TerIoBOro
V3J/Iy4eHUs — TTIOTOKOBBIW, (D PY3UOHHBIN, TUCKPETHBIM U cTaTUCTUUecKu (MoHTe-
Kapno). I'pannuHble ¥ Haua/ibHble YC/IOBHSI Ha OTPaKJAIOIIMX TOBEPXHOCTSIX M Ha
TIOBEPXHOCTU TOpIOUero. YC/I0BUSI B CeUeHUsIX MPOEMOB U B TpuWerarolleid K HUM
BHelllHell 06siacTy TipocTpaHcTBa. Knaccudukaims auddepeHIManbHbBIX Mogesiei
roskapa.

IIpakTnueckoe 3aHaTHe. 1. Co3/laHue TOMOJOTUHA OOBEKTA [/ OL€HKH
MI0’KapHOI'0 PUCKa C MOMOLLBIO MPUK/IAJHBIX IPOrPaMM Ha OCHOBe I0JIeBBIX MOZesel
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noxkapa. 2. Co3ziaHue U pacueT 3BaKyal[MOHHOW COCTaBJISIIOIIEN pacyeTa MoXXKapHOIo
pUCKa.

3. JuddepenimanbHas (mosieBasi) MaTeMaTHuecKasi MO/ie/ib To)Kapa B 3/laHHUMU.

4. PacyeT T0)KapHOTO pMCKa C TOMOIIbI0 TPUKJIaZHBIX MMPOrpaMM Ha OCHOBe

TOJIEBBIX MO/Ie/iel roxkapa.

CamocrosTenbHaa pabdora: Cyl[HOCTb MeTO/ja, €ro WHPOPMAaTHUBHOCTb H
00/1acTh TPAaKTUUYECKOTO HCII0/Ib30BaHusA, 0a30Byr0 cucteMy auddepeHIaaTbHBIX
ypaBHEHMM B  YaCTHBIX  TIPOM3BOJAHBIX /IS OMMCAaHUS  TypOYJ/IEHTHOTO
HeCTal[MOHAPHOT'O IB>KeHUS 1 MPOIeCCOB TeTIo- U MaccooOMeHa, aarebpanyecKyro
Mojie/lb TypOy/IeHTHOCTH.

PexkomeHnyemasi iureparypa:

OcHoBHag [1-2],

HononxautenbHas [1-3].

3a0uHoH GopmbI 00yUeHUst

Tema 1. OcHOBHBIE 110/10)KeHUSI M MOHATHUA MOXKAPHBIX PUCKOB, a TaKXe
MeTO/i0B NPOrHO3MPOBaHuA OoNnacHbIX (pakTopoB noxapa (ODPII).

Jlekymua.  dusnyeckue  BeIWYMHBL,  Xapakrepusyromme  O®DII B
KOJIMYeCTBeHHOM OTHoLUeHud. [IpegenbHo gomyctumblie 3HaueHus O®IL. Lenu u
3alauM  oripefiesieHus1 (pacuyéTa) pas/MUHBIX BUJOB TOXKapHbIX PUCKOB ISt
pa3UuHBIX 00BEKTOB. MX KpUTUUeCKWe HOpMaTHBHbIe 3HaueHus. OrmpejesneHuve
(xapakTepuCTHKa) pa3/IMYHbIX BU0OB MOXKAPHbIX PUCKOB. HopMaTUBHEIE JOKYMEHTHI,
ornpejensiolIMe TOXapHble pPUCKU. Kakue Be/lWUMHBI BXOAAT B  (QopMyiy
ompefieJieHWs] PACYéTHOU BeMYMHBI  WHJVBUAYAJbHOTO TOXXAPHOTO  PUCKA.
OcHoBHble TpebOBaHUS K OTpe/ie/IeHUI0 TTOXXKapHOW OMACHOCTH TIPOM3BO/[CTBEHHBIX
00BEKTOB.

CamocrositennbHass pabora. HopmaTuBHO-TIDaBOBOe peryavpoBaHue B
00/1acTM OLIEHKM TI0’KapHOM OIMaCHOCTH Pa3/WyHbIX 00BeKkToB. OcobeHHOCTH
OTipejie/ieHUsT  TIO)KapHbIX PHUCKOB Ha HeTUTOBbIX oObekTax. CoBpeMeHHOe
MOJIOYKeHWe METOJWK TI0 OIleHKM TOXKApHBIX PUCKOB Ha OOBEKTaxX pas3/IMuHOro
Ha3HaueHus. [lokapHbIi DHCK — Mepa BO3MOKHOCTH peajv3aliid I0)KapHOU
OMaCHOCTH U eé TIOC/IeICTBUM /1S TF0Jlel 1 MaTepUasibHbIX 1[eHHOCTEM.

PexkomeHnyemas iureparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

Tema 2. OcHOBHbIe TIOHATHSI W YypPaBHEHHSI HHTErpa/JbHOU
MaTeMaTH4eCKOU MOJe/IM Mo)Kapa B MOMeIl|eHUM.

ITIpakTHueckoe 3aHaTHe. 1. KoauMuecTBeHHasi OLleHKA COCTaBJISIFOLLUX
MaTepyuanbHOTO W JHepreThyeckoro OasaHca To)kapa B WX JuHamuKe. 2. Pacuer
JUHAMHUKY MaTepHasbHOTO M JHEepPreTUUecKoro OajiaHca Io)kapa B TIporpaMme Ha
OCHOBe MHTerpajibHOM MaTeMaTU4YeCcKOu MoJie/ii U O(pOpMIIeHHe OTYeTa.
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CamocrosTennbHaA padora. VcxofHble TMOMOXKEHUs] ¥ OCHOBHbIE TIOHSITUS
VHTErpajbHOTO MeTOJa TepMOJAWHAaMHUUeCKOro aHaau3a mnoskapa. (CBoucTBa
ra3oo0pa3Hoii cpe/ibl B TIOMEII[eHUH TIpU Tiokape. VIHTerpanbHBI MeTOJ, OIUCaHUs
COCTOSIHMSI Ta30BOM cpeiibl TIpU TIO)Kape B TromelrieHWd. JIpiMooOpa3oBaHue U
rapaMeTphbl JbiMa, 06pa30BaHHOIO TBepABbIMU UacTULIaMU. CBSI3b MEXKIY ONTHYeCKOMH
TJIOTHOCTBIO [IbIMa Y Ja/IbHOCTBI0 BUJUMOCTH.

HuddepeHuyanbHbie  ypaBHEeHUS UWHTErPaJbHOM MaTeMaTHUYeCcKOW MOJenu
roXkapa, OIKCHIBAKOI[Me JAWHAMUKY OINacHbIX (DaKTOpOB Tokapa. HauanbHbIe
yC/JIOBUSI U YCJIOBUSI O/IHO3HAUHOCTH. Kiaccudukalids U CyIIHOCTh WHTerpajibHbIX
MaTreMaTHYeCKUX MoJe/ied Tokapa. Marematnueckass ITOCTAHOBKA 3a7auv O
niporHo3upoBaHud O®II Ha ocHOBe TOMHOW cuUcTeMbl AubdepeHIMaIbHBIX
yPaBHEHWU UHTETPaJbHOW MOJ /U T0XKapa.

CoBpeMeHHbIe TPOrpaMMHbIE TPOAYKTBI, peaMu3yIolIe HWHTerpaabHy0
MaTeMaTUYeCcKyr0 MOJe/b ToXKapa. OKCIepUMeHTalbHble MeTOZbl OIpe/e/leHus
JUHAMUKHU OTaCHbIX (PAaKTOPOB ToXKapa.

Pekomeniyemas iuTeparypa:

OcHoBHag [1-2],

HononautenbHas [1-3].

Tema 3. Tla3000MeH mnomelneHuii u Temiopusnueckue (QyHKIMH,
Heo0xo0/{uMbIe /I/Isl 3aMKHYTOIr'0 ONMCaHMs MoXKapa.

CamocrosiTeibHast pabora. PacmpeseneHve  JaBAeHWH II0  BBbICOTE
romMeltjeHusi. [170CKOCTh PaBHBIX [aBjieHUN W pexXuMbl paboThl mpoema. Pacuer
pacxoja rasa, BbiOpackiBaeMOro uepe3 TipoeMbl. PacueT pacxoja Bo3aAyXa,
TOCTyTIAIOIIero uepe3 IMpoeMbl. BivsHue BeTpa Ha ra3oobmeH. OrjeHKa BeJTMUMHBI
TeIJIOBOTO TIOTOKa B OTpPakKAeHWsl. DMIUPUYECKHWe U TIOTYSMIUPUUECKHE MEeTO/bI
pacueTa TEIUIOBOTO TOTOKAa B OorpaxzeHus. MeTozbl pacyeTa CKOPOCTU BbIFOpPaHUs
TOPIOUMX MaTepyaioB U CKOPOCTH TeIUIOBbIAe/neHus1. DopMysbl A pacueTa
CKOPOCTH [IB)KEHHUS YXOJSIIUX ra30B U MOCTYIALero BO3ZyXa B Pa3sHbIX TOYKax
rpoeMa. 3aBUCHMOCTHM MaCCOBBIX pacxO[0B YXOZSALMX ra30oB U MOCTYHAroLero
BO3/lyXa /il TIPOEMOB TIpY PA3/IMUHbIX PeXKMMaX ra3000MeHa OT reoMeTpUYeCcKUX
XapaKTepUCTUK 3TOrO MpoemMa M CpeHe0OBbeMHbIX TapaMeTpPOB COCTOSIHUSI Ta30BOM
cpeZibl B TOMelleHUH (TIJIOTHOCTHM U JaBjeHus). PagualMOHHO - KOHBEKTHMBHBIN
TIpOLiecc TeryiorepeHoca B ra30006pa3Hoii cpe/ie MpH Moxkape B TTIOMel[eHUH.

PexkomeHnyemasi iureparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

Tema 4. MaremaTuuyecKasi NMOCTAaHOBKA 3ajaud 0 guHamuke O®II B
Haya/IbHOM CTaJjMH MoXKapa.

CamocrositenbHass pabora. Kiaccudukauys uHTerpasbHbIX — Mojenei
noxapa. WHrerpanbHasg MareMmaTuyeckas MOJelb T[oOKapa A MCC/Ae[0BaHUs
JMVMHAMUWKU OTacHbIX ()aKTOPOB IOyKapa U ee yuc/aeHHas peanv3aius. VHTerpanbHas
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MaTeMaTHueckKass MOJZe/ib Haua/JbHOM CTaJuM TI0)Kapa W pacyeT KpPUTHUYECKOU
TMPO/IO/DKUTETbHOCTH TI0XKapa.

Teopusi To>kapa U Tpoljecc ropeHusi. HauanbHbIM 3Tan mMo)kapa B 3aKpbITOM
TOMeIlleHU! [0 TIOJIHOTO OXBaTa IijlaMeHeM. PacyeT BpeMeHM »3BaKyallud U3
rOpSIIero MoMellleHuUs.

PexkoMeHyemas jidTeparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

Tema 5. IIporHo3upoBanve O®II npu TyuwieHMd mnoXxapa C
HCI0/Ib30BaHHeM UHTEerpajibHOr0 MeToAQ.

CamocrosiTennbHaa pabora. PacueT KpUTUUECKHWX 3HAUEHHUN CpeJHUX
rapamMeTpoB  COCTOSIHMSI  Cpeibl B ToMelleHuM. Pacuer  Ko3(duimeHTa
TEeTJIOTIOT/IOIIeHUsI TIPU OTpeJie/IeHU KPUTHUUYeCKOU TMPOAOJDKUTE/bHOCTH ToXKapa.
Pe>xuM 1mo/THOCTBIO pa3BUBLLErOCs T0XKapa U TeMIieparypal, IIpyA 3TOM JOCTUTaeMble.
Beibpoc rmaMeHd U3 TOpsilllero TMoMmeljeHus. PacrpocTpaHeHue Tio)Kapa U3
romerrjeHusi. OCOOEHHOCTH pa3BUTHS TIO)Kapa B JKWIBIX 37IaHUSIX, OOIeCTBEHHBIX
3/1aHUSIX, TIPOU3BO/CTBEHHBIX W CKIa[CKUX TOMEIEeHUSX, Ce/IbCKOX035IMCTBEHHBIX
oObeKTax, Ha TpaHcropTe. KccefoBaHe TeMIiepaTyPHOTO PeXKUMa B BepXHell 30He
TIOMelLleHus TIPY JIOKa/IbHOM T10Kape. VccienoBaHre JUHAMUKY IBWKEHUS TPAaHULIbI
3a/IbIMJIECHHOW 30HBI MPU JIOKaJbHOM TiOXKape. BiivsHUe pacrosioykeHUsi Toprouei
Harpy3kKd Ha AWHAMUKY OMacHbIX (aKTOPOB Mo)kapa W ra3000MeH TOMelleHusl.
OnTrMuU3aLMs OTHe3alUThl CTPOUTENIbHBIX KOHCTPYKLMHA C Y4YeTOM IlapaMeTpOB
peasibHOro ToXkapa.

PexkomeHnyemas jiureparypa:
OcHoBHas [1-2],
HononaurenbHas [1-3].

Tema 6. OCHOBHBIE I10/I0KEHUsI 30HHOI'O0 MOJAE/IMPOBAaHHMA I10)XKapoB.
YucneHHas peanu3anusa 30HHOU MOJIe/IH.

CamocrosiTennbHaa pabora. OcobeHHOCTU pacripefiesieHUst  JIOKaabHBIX
rapamMeTpOB COCTOSIHUSI Ta30BOM Cpe/ibl BHYTPY TMOMeELeHUsI B Hadya/JbHOM CTaguu
1o)Kapa Y TIpU JIOKaJIbHBIX Mo)Kapax. Pa3zeneHue npocTpaHCTBa BHYTPM T0OKapa Ha
30Hbl. OmpejieieHMe TIOTOKOB MacChl M SHEPrUM U3 KOHBEKTMBHOM KOJIOHKM B
TIPUTIOTOJIOYHBIM CJIOM Ha OCHOBe TeopHH CBOOOAHOW TypOyneHTHOM KOHBEKTHBHOM
ctpyu. JduddepeHiiuanbHbie ypaBHeHHsI MaTepHalbHOTO OasaHca ra30BOM Cpefibl U
ee KOMIIOHEHTOB, OajlaHCa ONTAYECKOTO KOJWUeCTBa JblMa W SHEPTUU [I/Is
TIPUTTOTOJIOUYHOM 30HBI TIPU OTCYTCTBHHM Ta3000MeHa C BHelllHeW aTMochepoi.
OuddepeHLianbHble ypaBHEHUs [BW)KEHHsI HUWKHEH TIpaHHULbl MPUINIOTOI0YHOU
30HbI. HauasibHele ycsioBusi. MaTemaTriyeckasi TIOCTAHOBKA 3aJjaud TpU razoooMeHe
TIPUTOJIOUHOTO CJIOSI C BHEIIHEeW CpefoM U U3MEHSIIOLIUMCS CO BPeMEeHEM 04arom
no)kapa. MaremaTuueckasi MOCTaHOBKAa 3aZlaud O [MHAaMUKe OINacHbIX (DaKTOpOB
ro)kKapa B TPUIIOTOJIOYHOM 30HE M ee aHaJIMTUUYeCKOe pelleHue MPU MOCTOSTHHBIX
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3HAUeHUSAX Ppa3sMepPOB U TeIJIOBOM MOIIJHOCTA oOuYara TOPEeHHs. YC/IOBUS
BO3HMKHOBEHHSI B3PBLIBOOIIACHBIX CMecel, XapaKTePUCTHKHA OO0BEMHOTO0 B3pbIBA,
MOIITHOCTb B3pbiBa (pacueTHble TapameTpbl). C/IOXKHOCTb UHCIEHHOW peanu3alid
TIOJIHOM 30HHOM MaTeMaTHUeCKOM MOZeau. AJTOPUTM YKC/I€HHOTO pPelleHus 3aJaun
Ha [IDBM. CrpykTypa IporpaMMbl U ee 3amyck. [1eMCTBHUS TPU BO3HUKHOBEHUH
OILIMOOK.

PekomeH/iyemMas uTeparypa:

OcHoBHag [1-2],

HononxautenbHas [1-3].

Tema 7. OcHoBbl jguddepenijpaibHoro  (mojieBoro)  Meroja
nporHo3upoBaHus OPII. UuceHHas peanu3aljus MojaeBoi Mo/ie/In.

Jlekuusi. CymHocts auddepeHManbHOTO MeTo/ja, ero MHPOPMaTUBHOCTb U
00/acTh TPAaKTUUECKOTO WUCIo/b3oBaHusA. COBpeMeHHOe COCTOSIHHe —BOIpoca.
YucneHHas peanu3aius auddepeHiaIbHOM MaTeMaTUUeCKOW MO/JieH.

bazoBasi cucrema auddepeHIMaTbHBIX ypaBHEHUIM B YaCTHBIX MPOW3BO/IHbIX
[Jis1 oricaHusi TypOy/IeHTHOTO HeCTal[MOHAPHOTO JIBWKEHUs U TIPOL[eCCOB TeTUio- U
MaccorepeHoca B MHOTOKOMIIOHEHTHOM Tra30BOM CMeCH C Y4YeTOM XUMHYeCKUX
peakuyii W o0pa3oBaHWs [JBIMOBOTO a’po3o/s. TypOyrneHTHasi  BSI3KOCTb,
TeTUIONpPOBOAHOCTh U Auddy3us. Anrebpavueckas Mojenb TypoyneHTHOCTU. K-g
Mojienb TypOyneHTHOCTU. ['paHYHbBIe YC/IOBUS il TapaMeTPOB TypOy/IeHTHOCTH Ha
orpaxzaeHusix.  MogenupoBaHue — mpoLeccoB  ropenus.  OpHOCTymneHuartas
HeoOpaTuMasi OPyTTO-peakiusi MeXy TOPIOUMM U OKUCIUTeneM. [IByXcTyrneHuaTas
peakiyisi U obpa3oBaHue caku. MaremaTuueckasi Mofie/lb 00pa30BaHusl, KOAryJsiLin
U TIepeHoca ALIMOBOTO a’po30Jisi. [lormoleHre, paccenBaHe U ociab/ieHre CBeTa B
aspo3osie. Pa/val[MOHHBIN Ter/onepeHoC B HeNpo3pauHoWl cpefe. YpaBHEHUe
repeHoca TeIJIOBOTO U3/1ydeHHsl, MeTO/bl pellleHUs 3a/laud O TepeHoce TeryioBOro
W3J/ly4eHUs] — TTIOTOKOBBIW, JU(PYy3UOHHBIN, TUCKPETHbIM U cTaTUCTUUecKu (MoHTe-
Kapno). I'pannuHble U HauyalbHbIE YC/IOBUSI Ha OrpPaKJAroL[UMX MOBEPXHOCTSAX U Ha
TIOBEPXHOCTU TOPHOYEro. YCJIOBUSI B CEUEHMSIX MPOEMOB U B TpWeraroijeld K HUM
BHellTHel o6siacTu mipocTpaHcTBa. Knaccudukaius auddepeHLManbHbIX Mojenei
ro>kapa.

IIpakTuueckoe 3aHaTHe. 1. Co37aHuWe TOMOJIOTUA OOBEKTa /i OI[eHKHU
TI0’)KapHOT'O PUCKA C TOMOILIbIO TTPUK/IAAHbIX IPOrPaMM Ha OCHOBe T0JIEBBIX MOJe/iei
nokapa. 2. Co3gaHue U pacueT 3BaKyal[MOHHOM COCTaBJISIOIIel pacyeTa MoKapHOro
pucka. 3. [uddepeHuuansHas (roseBas) MaTremMaTHyeckKass MoOjie/ib ToXKapa B
3naHuKn.4. PacueT mo)kapHOro pycKa C MOMOLIbI0 MPUK/IaJAHbIX TTPOrpaMM Ha OCHOBE
TOJIEBBIX MO/Ie/iel roxkapa.

CamocrositennbHasgs pabora. CyliHOCT, MeTo/a, ero WHGOPMATUBHOCTb U
00/1acTh TPAaKTUYECKOTO HCI0/Ib30BaHusl, 0a3oByr0 cucteMy AuddepeHLIHanbHbIX
ypaBHeHUWN B  UYACTHBIX TMPOU3BOAHBIX [jid  OMNMCAHUS  TypOy/JIeHTHOro
HeCTallMOHAPHOTO JBMKeHUs U TIPOLIeCCOB Teryio- U MaccoobMeHa, anrebpanyeckyto
Mofienb TypOysieHTHOCTH. ba3oBasi cuctema guddepeHIMaNbHBIX ypaBHEHUN B
YaCTHBIX TIPOM3BOZHBIX ISl OMIMCAHUS TypOY/IeHTHOTO HeCTallMOHAPHOTO [IBWKEHUS
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Y TIPOLIECCOB TerJIo- M MaccolepeHoca B MHOTOKOMITOHEHTHOIM Ta30BON cMecu C
yU4eTOM XMMUUECKHMX peaki[iii M 00pa30BaHMS JBLIMOBOTO a3po30/id. TypOyseHTHast
BA3KOCTb,  TEIUIONIPOBOAHOCTE U Auddy3mus.  Anrebpandeckas  MOJesb
TypOynentHoctr. K-e¢ ™ogens TypOysieHTHOCTA. ['paHUYHBIE YCIOBUS IS
rapamMeTpoB TypOy/JIeHTHOCTH Ha OTrPaKJeHUsXx. MojenrpoBaHrie IIPOLeCCOB
ropenusi. OpHocTyrmeH4aTtas HeoOpaThMmasi OpyTTO-peakids MeXKAy TOpIOUMM U
okucnHuTesneM. [IByxcTyrieHuaTasi peakiiyss M obpa3oBaHue ca)kh. MaremaTtuueckast
Mo/iesib 00pa30BaHusA, KOATy/saI[iyd U TlepeHoca ABIMOBOTO a3po30iis. IlorsoieHue,
paccerBaHre M OcC/ablieHWe cBeTa B a’po3oJjie. PaguallMOHHBLIM TeTIoNepeHoC B
Herpo3pauHoil cpefle. YpaBHeHWe TiepeHoCa TeIJIOBOrO W3IyueHHus, MeTObl
pellieHus 3a/laud O MepeHoce TeryIoBOTr0 M3/yueHusl — MOTOKOBbIN, Au(dy3UOHHBIMH,
JUCKPEeTHBIN U cTaTucTuueckuii (MonTe-Kapso). ['paHuuHbIe U Havya/ibHble YC/IOBUS
Ha OrpaXk/IaroIINX MOBEPXHOCTSX Y Ha TMOBEPXHOCTH TOpIoUero. Y CJIOBUSI B CEUEHUSIX
NPOEMOB W B TIpWieramomieidd K HUM BHeIIHeld 00/laCTM  TIPOCTpPaHCTBaA.
Knaccudukaiys auddepeHiianbHbIX MOJeel moxkapa.

PexkomeHnyemas iureparypa:

OcHoBHag [1-2],

HononnutenbHas [1-3].

5. MeTouecke peKoMeH/Jal[UH 10 OPraHu3auy U3yUeHUus JUCIUIIMHbI

[Ipy peanuszauyy TpOrpaMMbl AUCLMIUIMHBI UCTO/IB3YIOTCS JIEKL[UOHHBIE U
MpaKTUUeCKre 3aHsATHS

OOILMUMU TIe/IIMU 3aHATHH SBJISFOTCS:

— o0o01ieHre, cucTeMaru3alus, yriayOsieHue, 3akperjieHHe TeopeTUYeCKUx
3HaHUU 110 KOHKPETHBIM TeMaM JJUCLIUTIUHBI;

- dbopmMUpoBaHWe yMeHWM TIpUMEHSIThb TIOMyuyeHHble 3HaHWsS Ha TpPaKTUKe,
peasnu3anus eJMHCTBA UHTE/JIEKTYaTbHOU U MPaKTUUeCKOW JesiTelTlbHOCTH;

- BbIpabOTKa TpPU pellleHrH TOCTaBAeHHbIX 3a/lau MPoQecCUoHabHO 3HaUUMBbIX
KauecTB:  CaMOCTOSITEJIbLHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPUYECKOMU
VHULAATHBBI.

LensiMy €K1Y SIBJISTFOTCS:

- JlaTb ~ CHACTeMaTU3WDOBAaHHble HAayyHble 3HAaHUS MO0  JUCLHUIUIMHE,
aKI[eHTUPOBaB BHUMaHHe Ha HanboJiee CJI0JKHBIX BOMPOCAX;

- CTUMY/IMPOBaTh aKTUBHYIO TT03HABATe/IbHYIO eATeTbHOCTb 00yUaroIuXcs,
criocobcTBOBaTh (hOPMUPOBAHKMIO UX TBOPUECKOT'O MBIIIIEHUSI.

B Xoge TmipakTHYecKuX 3aHATUN obecrieurBaeTCsi TPOIECC AKTUBHOTO
B3aUMOZIENCTBUS 00yUaroIuXCsl C Tpero/jaBaTesieM; MprUoOpeTaloTCsl MpaKTUYecKre
HaBbIKKU U yMeHus. llesb TpPaKTHMUeCKUX W CeMUHAPCKUX 3aHATHH: YIIyOUTb U
3aKperuTh 3HaHWs, TIOJyueHHble Ha JIeK[WH, (OPMHpOBaHWE HABBIKOB PabOTHI C
vHbopMalMell YW UCMO/Ab30BaHUS 3HAHUM i pellleHusi NpakKTUUeCKuX 3ajjay;
BBITIO/THEHME T€CTOBBIX 3a/IaHUM MO MPOBEPKe TMO/TyYeHHbIX 3HAaHUU U YMEeHUH.

CamocrosiTenibHasi paboTa 0OydYarOL[UXCs HarpaBjieHa Ha yriaybreHue u
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3aKperyieHWe 3HAHUM, TIOJyUeHHBIX Ha JIEKIUSX W JPYTUX 3aHATUSX, BbIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbHOTO aKTUBHOTO TMPHOOpeTeHUs] HOBBIX, AOTIOJTHUTE/IbHBIX
3HaHUH, TTOATOTOBKY K MPeACTOSIIUM 3aHSITHSIM.

6. O1jeHOUHbIe MaTepua/bl M0 JUCLUIIIUHE

Teky1uii KOHTPOJIb yCIieBaeMOCTH obecrieurBaeT OljleHMBaHUEe X0/la OCBOEHUsI
JUCLIUTIJIMHBI, TIPOBOIUTCSI B COOTBETCTBUM C COZlep>KaHUeM AUCLIUIIMHBI 10 BUaM
3aHATUU B (hOpMe OMpoca/[JOK/Ia0B/pelleHus 3a/1au/ TeCTUPOBaHMS.

[TpomeskyTouHasi aTTecTalysi obecrieurBaeT OLieHMBAHKE MPOMEKYTOUHBIX U
OKOHYaTe/IbHbIX pe3y/bTaToB 00yueHWs IO [JUCLUILIMHe, TPOBOAUTCA B ¢dopme
5K3aMeHa.

6.1. IIpumepHbIe O1leHOYHBbIE MaTepHa/IbI:

6.1.1. Tekyiero KOHTpoJ/If
TunoBbie BOMPOCHI /I ONpPoca:

1. Kakossl 1jesii iporHo3upoBanust ODIT?

2. [auite onpenenenue noxapy u O®IT;

3. OxapakTepu3yuTe MoKapHbIi (PaKTOp - TIaMsi U UCKPBI;

4. OxapakTepusyWTe TIOKapHbIM (AKTOp - TOBBILIEHHAasi TemIepaTrypa
OKpY>Karoller cpe/ibl;

5. OxapakrepusyiTe MO>XapHbIA (aKTOP - TOKCUYHOCTb MPOAYKTOB I'OPEHUs U

TePMHUUECKOTO Pa3/IoKeHUs;

6. OxapakTepu3yiiTe MMoKapHbIii (hakKTOp — AbIM;

7. Ilepeuunciute ripefiesibHO Aonyctumbie ODIT;

8. Ha Kakue Ksjaccol [je/iITCs MaTeMaThuecKue MOZesIv 110Kapa;

9. IlepeuncnuTe OCHOBHBIE OMacHble (HaKTOPbI MOXKapa;

10.B Kakux HOpMaTUBHBIX JOKYMeHTax perjiameHTUpyroTcss OPII;

11.Kakue MaTeMaThUeCKue MeTO/bI M03BOJIAOT OLleHUTh ODII.

12.Kakue pu3nueckue siBjieHUs BJUSIOT HAa paclipoCTpaHeHue oykapa?

13.IlepeuriciuTe (haKTOpBI, BAUSIOLIME HA CKOPOCTb PaCIpOCTPaHEeHUs IJlaMeHU
I10 TOPIOUMM MaTepuaam;

14.0OxapakTepu3yiiTe TO>XapHbIA (PaKTOp - M1aMsi U UCKPHI;

15.0xapakTepu3yiTe TIOXKapHbIM (GakTop - TIOBBILIEHHas TemIlepaTypa
OKpY>Karolller cpefibl;

16.0xapakTepu3yiiTe MoOKapHbI (HakTOp - TOKCUUHOCTb MPOAYKTOB TOpPeHUusl U
TePMUYECKOT0 Pa3JioKeHus;

17.0xapakTepu3yiiTe MoxapHbiii (hakTop — JbIM.

18.B uem 3ak/irOouyaeTCsd OCHOBHasl CJIOXKHOCTb WCC/IeLOBaHUS IIoXKapa Kak
(Y31UeCcKoro siBjaeHUs?

19.I1osicHUTe CYLIHOCTb MeTO/ja aHa/IKl3a C/I0’KHbIX TIPOLIeCCOB;

20. Kakue cBotictBa roproueid Harpy3ku (I'H) u kakum oOpa3om B/USIFOT Ha
JMHaMUKY T0)Kapa ¥ ero onacHbIX ()akTOpoB?
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21.TToueMy HeBO3MOXHO TI0IpOOHO W3yuuTh BMsHHe cBoWictB ['H Ha
TpoTeKaHue MoyKapa TOJbKO Ha OCHOBAaHUU (PU3UUECKUX IKCITEPUMEHTOB?

22.0OxapakTepu3yiiTe MOKapHbIA (aKTop — Iiamsi.

23.Ha Kakue 3Taribl JeJIUTCA 10Kapa B 3aKPbITOM I[IOMeLLIeHUN?

TumnoBblie TeMbl 1 AOK/Ia/i0B:

1. ®usnueckre BeqWuuHbl, Xapakrepusyrwoljue O®II B KoOmMYeCTBEHHOM
oTHoLLeHuU. [IpesenbHO gonyctuMble 3HaueHus OPII.

2. Uenu wu 3amaud onpefesieHusi (pacuéra) pas3WuHbBIX BUZIOB TOXKAPHBIX
PUCKOB [I/Isl pa3/MUHbIX 00beKTOB. VX KpUTUUeCKre HOpMaTHBHbIE 3HaUeHUsI.

3. Onpefenenyve (xapakTepyUCTUKa) PA3/IMYHBIX BUZOB MOXKaPHBIX PUCKOB.

4. YactoTa BO3HUKHOBEHHs TOXKapa B 3/[aHUM W KakuM o00pa3oM OHa
onpejiesisieTcsl.

5. BeposaTHOCTh 3(pPeKTUBHOTO CcpabaThbiBaHUSI aBTOMAaTUUECKHUX YCTAaHOBOK
T0XKapOTYIIEeHUs B 3[,aHUU.

6. BeposSITHOCTb TIPUCYTCTBUS JIOfied B 3/JaHUM U KakuM oOpa3oM OHa
orpezesisieTcs.

7. BeposSTHOCTb 3BaKyal[uM JiOJel TMpu Tio)kKape U KakuM 00pa3oM OHa
ornpezesisieTcs.

8. BeposTHOCTh 3 (PeKTHBHON pabOThl CUCTEMBI TIPOTHBOIIO)KAPHOM 3all[UThI,
HaripaB/IeHHOW Ha obecrieueHre Ge30TaCHOM 3BaKyaluM ro/el rnpu noxkape. Kakum
00pa3oM OHa pacCUMTHIBAeTCs U Kakue COCTABJISIOIIMEe BXOST B PaCUéT.

9. XapakTepucTMKa W CyTb pa3/MYHbIX MaTeMaTUUYeCKUX MOJeJeu,
TIPUMEHSIEMBIX NPU pacuéTe (rporHo3upoBanun) OPII.

10. OcHOBHbBIe TIOHATUS, TpUMeHseMble Npu TPOrHosupoBaHuu ODIT u
oIpe/ie/IeHUU I0KapHbIX PUCKOB U UX OIpejie/ieHue.

11. Bpemsi 6sokupoBky TmyTedd 3Bakyaiuu O®PII — ocCHOBHOU BOIIPOC,
paccMaTprBaeMbIi B TipeAMeTe [J1s1 TPaKJaHCKUX 3/JaHUM.

12. OcobeHHOCTH OTIpefie/ieHUs] TI0’KaPHBIX PHUCKOB Jis POU3BO/ICTBEHHBIX
00BEKTOB.

13.YacTtoTa peanv3aijuu T0OKapoOIacCHbIX CUTyallMki U KakKuM obOpa3oM OHa
orpezesisieTcs.

14. TlocTpoeHuWe T1iONeM oOmMacHbIX (PAKTOPOB TiOXKapa [Jjs1  pas3/IMuHbIX
CLIeHapueB ero pa3BUTHS TIPY BO3IeUCTBUM pa3inuHbix ODII.

15. BO3MOKHOCTb BO3HMKHOBEHHWS aBapUMHBIX CUTyallul U UX MepeYeHb.

16. TlocTpoeHwe /OTHYECKOrO JepeBa COOBITHH (JIOTMUECKOW CXeMbl)
CLleHaprieB BOSHUKHOBEHUS M PAa3BUTHS TT0KapOOIaCHOW CUTYaLUH.

17. Ouenka mociaenctBur BoszeuictBusi O®DII Ha mrofer [/ pa3mUUHBIX
CLieHapyeB pa3sBUTUS I10XKapa.

18. AmnHanmu3 Hamuuus cucteM obecrieueHUs TI0’KapHOM 0e30rMacHOCTH
TIPOU3BO/ICTBEHHBIX 00BHEKTOB M KAKUM 00pa30M OH OCYIIeCTB/ISIeTCS.

19 OrmpezenieHre pacyéTHOTO CIleHapWss Ha MPOW3BO/ICTBEHHOM OOBEKTE U
KOJIMYeCTBa 'OPHOYMX BeLeCTB, BBILIEIINX B OKpYyKatolljee MPOCTPaHCTBO.
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20. IlepeuyeHp BOMNpPOCOB, BXOAAUMX B MeTOAUKY OLeHKH O®PII Ha
TIPOM3BO/ICTBEHHBIX 00bEeKTaX MPU OTIpeZie/ieHHUH M0KapHOTO PHCKa.

TunoBsble 3ajauun:

1. [IpoBecTH pacueT JUHAMUKMU OMACHBIX (PAKTOPOB IMOKapa M0 KOHKPETHOMY
BapUaHTy MCXOJHbIX [JaHHbIX. [locTpouTh rpadukh uU3MeHeHHWs BO BpeMEeHU
COCTaB/IIOIINX MAaTePUA/IbHOTO W 3HepPreTHUeckoro OajlaHca TIOXKapa, a TaKxkKe
rpaMKu U3MeHeHHs MacChl U BHyTPeHHeH SHepPruu rasa B OMellleHUH.

[laHHbIe /1719 pacueTa

ITapameTp Howmep BapuaHTa pacuera

1 2 3 4 5 6 7 8 9 10 11 12

[TomeleHve, M

J/IMHa 5 10 36 5 10 36 5 10 36 5 10 36
IIUpUHA 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:

Hwkuuii cpes 0 p/11 BCex BapHaHTOB pacyeTa

BepxHuii cpe3 0,05 /151 BCex BapUaHTOB pacueTa

LIKpUHA 0,8 151 BCex BapUaHTOB pacueTa

IIpoem 2, m:

Hukuuii cpes 08|08 04|08|08]|04|08|081|04]|08]08 0,4

BepxHuii cpes 232360 23]23|60|23|23]|60]|23][23] 60

[upunHa 12124 |36 | 1,224 |36 | 1,2]24| 36| 12| 24 3,6
BCKDbITHE 100 | 100 | 100 [ 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 100
I"oprovasi Harpyska: AJPEBECHHA KEPOCHH JIEH MACIJIO TII-22
JIJIMHA, M 5 10 10 0,5 1 4 5 10 10 0,5 1 4
LIMPYHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
macca, KT 1000 | 3000 [ 3000 | 20 80 | 1300 | 500 | 1500|1500 | 20 80 1300

2. IlpoBeCcT C TOMOLIBI0 HMHTErpagbHOM MOZENU MOJe/MpOBaHHe ToXkapa B
TIOMeL[eHHIX C OAHUM TPOEMOM, ABYMS NPOEMaMU U C TepeMeHHOU MPOEeMHOCTBIO.
[TocTpouts rpadviku ©3MeHeHUsI BO BpeMeHU MapaMeTpoB razoobMeHa.

3. B nporpamme Fenix2+ cdopmupoBath pacuéTHyr0 Mojieflb ToXapa B
KBapTvpe (TUlaHbl KBapTHMD MPW/IAraroTCs K 3aJaHyI0 Ha IpPaKTUUeCKoe 3aHsTHe).
PacuétHasi Mofenbp COCTOMT W3 KBapTUpbl (B COOTBETCTBUA C BapUaHTOM),
KOPHUZIOPOM [JTUHOM 15 Y 1IMpUHOM 3 MeTpa U BeCcTHO0JIsi pa3MepoM 5 Ha 5 MeTPOB
(B KOTOPOM HaxOJUTCSI OKHO M [IBepb — CBSI3b C aTMoC(epor). ['paHuLIbl pacuéTHOrO
JIOMeHa OJIHO3HAYHO OMpe/e/ssioTCsl pacyéTHOM ceTKoM (ceTkamu). IlokapHas
Harpy3ka — TMPsSMOYTOJbHUK (MCMOMb30BaTh TOMBKO peakuud 6e3  xsopa).
CdopmupoBaTh TpU TPYMIIbI «JaTUMKOB» U «IIJIOCKOCTW». [lepBas rpymma JaTudKOB
— y BbIXOJla U3 KBapTUpbL. BTOpas — nocepeguHe kopuzgopa. TpeTbsi — y BbIXOZA U3
BeCTUOHOIS.

4. B nporpamme Fenix2+ 1o pacyeTHOM MOZeNU MOKapa B KBapTHpe MPOBECTU
MO/ie/IMpOBaHue AUHAMUKHW OMacHbIX ()akKTOPOB MorKapa.
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5. Co3panue  cueHapueB  3BaKyalMd B TIOMELIEHUSIX  pa3/IMuHOMU
(GyHKLMOHAIBHOW OMAaCHOCTU U MOC/eAYIOIIero pacueTa BpeMeHU 3BaKyalliy JIH0/ei.
Co3paTh JIOKALMU-BbIXO/A COTJIACHO UHCTPYKLIMU T10 MCII0J/Ib30BAHUIO TPOTrPaMMBI.
[IpoBecTH pacCTaHOBKY J/IHOZEM T0 CLieHe U 3a/laHue CLieHapueB M0Be/|eHHsI COrIaCHO
VHCTPYKLIMM TI0 WCII0/Ib30BAaHMIO TPOrpaMMbl M B COOTBETCTBUM C UCXOAHBIMU
naHHBIMU. [TpoBecTH pacueT BpeMeHH 3BaKyaluu mojeid. CBe/leHHsI 0 He0OXO0AUMOM
pacueTe KapThl MyTel 3BaKyallUM W TMOPSAAKY 3alycka pacueTa OTPa)KeHbl B
VHCTPYKLWM M0 WCIOJ/Ib30BaHUIO TIpOrpamMsbl. I1oydyeHHbIe pe3y/ibTaThl 3aHECTH B
Tab/IMIly U MOCTPOUTH TpadUKH TMPOIIEHTHOTO COOTHOIIIEHUS BBIMIEAIINX THOZIEN KO
BpEMEeHH.

Tunossble 3afaHus /1Sl TeCTHPOBAHUSA:
1. CorsacHO TeXHUYECKOMY perjaMeHTy O TpeboBaHUSX TI0)KapHOU
6e30macHOCTH, OTaCHLIMU (DAKTOPaMH TT0>Kapa SIBISFOTCS

1. TerioBOM MOTOK

2. IOBBILLIEHHAS] KOHL[eHTpalWs TOKCUYHBIX TMPOJYKTOB TOPEeHusi |

TePMHUUECKOT0 Pa3/I0KeHUs
3. MaHWKa MpU BaKyaluu
2. K conyTCTByOILMM MPOSIBIEHUSIM OTMACHbIX (haKTOPOB IM0OKapa, OTHOCSTCS:
1. IInams 1 UCKpBbI
2. OCKONKH, 4YacTU pa3pyLIMBIIMXCS arlapaToB, arperaToB, YCTAHOBOK,
KOHCTPYKLIMH
3. IloHmwKeHHas KOHL[eHTpaLUs KUC/I0po/a
4. IToHWKeHHast KOHLIEHTpAL[MXA KUCI0poa
3. [1oxap, perynupyeMsii FOPrOYEN Harpy3KOou 3TO

1. Korga KuciaopoZa B TMOMELIEHUH OYeHb Maj0 M CKOPOCTh BbITOPAHUS
orpejiesisieTCsi CKOPOCTBIO MPUTOKA BO3/lyXa U3BHe,

2. KOrjla KMC/JI0pOAa B TMOMEIIeHWH AO0CTaTOUHO KW CKOPOCTb BbIFOPaHUSI
omnpe/ie/isieTCsi CKOPOCThIO ra3u(rKal[My TOIIUBA,

3. Korjja KucJ0poZAa B TMOMEIIeHWH AO0CTaTOUHO U CKOPOCTb BbIFOPAaHUSI
orpe/ie/isieTCsi CKOPOCThIO MPUTOKA BO3/lyXa U3BHE,

4. Korjla KUC/JIopoZia B TIOMeI[eHWA OYeHb Maji0 U CKOPOCTb BbIFOPaHUSI
orpe/ie/isieTCsl CKOPOCThIO ra3uduKal[iy TOIIUBa,

4. Tlocne TOro, Kak JIOKaJM30BaHHOE BOCIIaMEeHeHUe TepeLio B YCTOMYMBOe
ropeHue, JajJbHEeUIIMK MPoLiecC MOKeT MOUTH T10 OAHOMY M3 TPeX HallpaB/IeHUN:

1. 3aropeBuIvica npeAMeT CrOPUT TMOJHOCTBIO0, U MOXKap MPEKPaTUTCs, He
pacrpoCTPaHUBILIWCh Ha [Ipyryve M3je/vds W3 TOprouYero Marepuana, 3T0 UMeeT
MeCTO, B YaCTHOCTH, TMPU YyCJIOBUM, €CJIM TepBbId 3arOpeBLIMWCS MpeJMeT
HaxXOJUTCSl B U30JIMPOBAHHOM MOJIOXKEHUHN

2.1lpy HeJOCTAaTOUHOW BEHTWISLIUM TO0XKap MOXXET aBTOMaTHUUYeCKU
NIPEKPaTUThLCS, WM TOpeHWe OyJeT TMPOHCXOAWTh C TaKOW MaJio CKOPOCThIO,
KOTOpasi AUKTYeTCs JOCTYITHOCTbIO KUCJIOPOJa
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3.IIpu pmocTaToyHOM KOJIMUeCTBe TOpHOUYero marepuvasa U I[PUTOKA
CBE)KEro BO3/[yXa II0Kap MOXXEeT BBIPACTHU [0 pa3MepoB IIOJHOTO OXBaTa
TJIaMeHeM BCel KOMHAThI, KOr/ja TOpST BCe BO3ropaeMble [IOBEePXHOCTU
5. CToxacTrueckue MeTO/ bl MOZIe/IMPOBAHUSA - 3TO MeTO/bI C UCII0/Ib30BaHUEM
1. uHTerpasbHBIX ypaBHEHUH,
2. muddepeHLIMaTbHBIX YpaBHEHWM,
3. TEOpPUU BepOSATHOCTH,
4. TeOpyH 3KCIIePUMEHTa,
6. Kakas Mopenb wucmosib3yeTcs [isi TIOMeI|eHWW, B KOTOPbIX OJIUH W3
reoMeTpUYeCKHUX pa3MepoB ropaszio 0oJibiiie (MeHbIlle) OCTaTbHBIX
1. NuTerpanbHas
2. 30HHas
3. ITonesas
7. TeryioBOM MOTOK, OTHECEHHBIA K eJUHULIE U30TePMHUUYECKOU TTOBEPXHOCTH,
Has3blBaeTCs
1. IJIOTHOCTBIO TEIJIOBOI'O ITOTOKA
2. yJielIbHbIM TeIl/IOBBIM [TIOTOKOM
3. TeII0BOW Harpy3Kou
8. 5 HaCTyrjleHUsl TIOJTHOTO OXBaTa IJlaMeHeM TioMelrleHus1 TpeOyeTcs
TEeI/JI0BOM NMTOTOK UHTEHCUBHOCTBIO TIPUMEPHO
1. 10 kB1/M2 B 06beMe TIOMelL[eHUsT
2. 20 kB1/M2 Ha ypoBHe 110/1a
3. 40 kB1/M2 Ha ypoBHe 110/1a
4. 30 kBT/M2 B 00beMe TTOMeIT|eHUST
9. g pacyera OPII croxacTUueCKUMU METOAMU [IPUMEHSIIOT:
1. ypaBHeHue KnaneiipoHa,
2. ypaBHeHue CTOKCa,
3. ypaBHeHue bepHy/uiy,
4. KoHeuHble 1jer MapKoBa,
5. ypaBHeHne dypwe-Kupxroda
10. TToneBbie Mozien Ha3UPYIOTCS HA UCTIO/Ib30BaHUM
1. cToxacTUueCcKux MeTOZ|0B,
2. middepeHLMa/IbHBIX YPaBHEHHM B YaCTHBIX TIPOU3BO/IHBIX,
3. AJist IpUOM3UTE/IbHBIX PACUeTOB MOXKapa,
4. B TI0JIEBBIX YC/IOBUSX,
5. MHTerpajbHbIX YPaBHEHUM B YAaCTHBIX POU3BOHBIX

6.1.2. IIpome)xyTOUuHOM aTTeCTaLUU
IIpuMepHBbIN NepevyeHb BOMPOCOB, BBIHOCMMbBIX Ha 3K3aMeH
1. OmnacHble  Qaktopel noxapa (O®DII). @usnyeckre  BeTUUYUHBI,

XdPdKTEPU3YHOIIHUECS O®II B KO/MUECTBEHHOM OTHOILIEHWM H HUX mpege/jibHO
AOITyCTHUMBbIE€ 3HAYEHUS.
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2. IloHAaTHe ¥ BUZBI MOXKAPHBIX PUCKOB, UX TIPUMEHEHWEe W KOJIMYEeCTBEHHOe
HOPMUDOBAaHUe.

3. OCHOBHbIe pacCyéTHble BeJMUMHBI [JI OlpejeleHUs WHAUBHUAYaJIbHOIO
TOXKapHOT0 PUCKA FPakKAAHCKUX 3[aHUM. VIX XapaKTepUCTHKMU.

4. Kakum o6pa3om ompefesisseTcsi BEPOSITHOCTb 3BaKyalliM W3 3/jaHUS TIPH
pacuére UHAUBUYAIbHOIO IIOXKApHOIO pUcKa. B uéM 3ak/touaeTcs oripefesieHue
BpeMeHU O7I0KUPOBKY myTel sBakyaru OPIT.

5. B Kakux c/lyyasix OCYILLeCTBJ/SIeTCS OIpe/esieHre MOXKapHbIX PUCKOB [JIS
TIPOU3BO/ICTBEHHBIX 00BEKTOB U KaKUX BU/IOB MOKapHBIX PUCKOB.

6. OO61ue TpeboBaHUs K pacuéTaM MOKapHOTO pHCKAa Ha TPOM3BO/ICTBEHHBIX
00BeKTax U UX 0COOEHHOCTH.

7. Bo3MmoxHoCTh mosBaeHUss Kakux O®PII yuuTbiBaeTcss Ipy IMOCTPOEHUU
ToJiel onacHbIX ()akKTOPOB MOyKapa /1Jisi pa3/IM4HbIX CLieHapyUeB pa3BUTHS TT0XKapa.

8. IlepeueHbp TMpOLECCOB, WMEKIIUX BO3MOXXHOCTb BO3HUKHYTb IIpU
peasusaliiM  TOXKAPOOMAaCHbIX CUTyallud W T[I0)KapoB WM SIBJSIOLIUAECS WX
TOC/eCTBUAMMY, T[IPU OlpeJe/ieHUy TI0XKapHbIX PUCKOB  TIPOM3BO/CTBEHHbIX
00BEKTOB.

9. B uéMm HeoOXOAWMOCTb TIOCTPOEHHS JIOTUUEeCKOTO JiepeBa COOBITHM Aist
ClleHapysi BO3HUMKHOBEHWS M Ppa3BUTUS T0’KAPOOMaCHOM CuUTyaluu (Toxkapa).
[TpuHLMIT TOCTPOEHMUSI.

10. Kakum 00pa3oM OCYILeCTB/IsSIeTCA pacyeT 3HAUeHWW WH/WBUYaTbHBIX
TI0’KapHbIX PHMCKOB B 3[JaHUSIX Y Ha TEPPUTOPHH TIPOM3BO/CTBEHHOTO 00BEeKTa.

11. Kakum 00pa3oM OCYIIeCTB/ASIETCS pacueT 3HAueHWd COI[Ma/bHOTO
TI0’KapHOTO pHCKA /ISl 3[aHUM TPa)KJAaHCKOTO Ha3HaueHWs, HaXOZSIIUXCs BOIM3U
o0BeKTa.

12. Kakum o0pa3om oripefiefisieTCsl PacuéTHBIA CIjeHapyuid W KOJIMYecTBa
rOPIOYMX  BeIeCcTB, TMOCTYMawlIMX B  OKpYyXKarollee TIPOCTPAHCTBO  IIpU
BO3HUKHOBEHUH T10KapOOIaCHOM CUTYyaIM Ha TTPOM3BO/CTBEHHOM 0OBeKTe.

13. MeTogbl MaTeMaTHUeCKOro MoJendpoBaHus AuHamuku OO®PII, wux
0c00eHHOCTH U 00/1aCTH MPAKTUUECKOTO UCTIO/Tb30BaHUSI.

14. Kakum o0Opa3oM oripejie/isieTcss BepOSTHOCTh 3BaKyal[dd W3 3/aHusl TPy
pacuére UHAUBUYAIbHOIO IIOXKApPHOrO pUCKa. B uéMm 3ak/touaercs oripefesieHve
BpeMeHU OJI0OKUPOBKY myTelt sBakyaru OPIT.

15. VIHTerpasibHbIM METOJ, ONUCAaHKS COCTOSIHUS Ta30BOUM Cpe/ibl TIPU MOXKape B
nomeltjeHur. CpegHeoObeMHasi TUIOTHOCTh Ta30BOM cpelbl U CpefHe0OBeMHbIe
rapLya/bHbIe TVIOTHOCTU ee KOMITOHEHTOB.

16. CpenHeoObeMHasi BHYTDEHHsISI SHepruss W CpefiHeOObeMHOe JaBjieHHe
ra3oBOM Cpe/ibl B TIOMELeHUH.

17. CpepgHemaccoBasi U cpefiHe0ObeMHast TeMIIepaTyphbl CpeZibl B TIOMEII[eHUH.

18. MeToaviKa oripesiesieHUsi CpeZilHeOOBLEMHOTO /IaBJieHUs], CPeJHEMacCOBOM U
cpeaHe00bEMHOMN TemriepaTyp Ha OCHOBe MHCTPYMEHTa/IbHBIX U3MepEeHHH.

19. VHTerpasnbHOe ypaBHEHUE COCTOSIHUSI Fa30BOM Cpe/bl B TIOMEL[eHUU.

20. ITeiIMmooOpa3oBaHHe ¥ TlapaMeTpbl [biMa, 0OOpAa30BAaHHOTO TBEPAbIMH
yactuiliaMu. Koarynisiiusa v cefJuMeHTaLusl YaCTUL] JbIMa.
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21. OnTrueckoe KOMYeCTBO JbIMa U CpeIHe00beMHasi ONTHUeCKast TJIOTHOCTh
abiMa. CBsi3b MEXAY ONTUYECKOW TUIOTHOCTBIO [IbIMa Y AAJbHOCTBIO BUAUMOCTH.
OKCIeprMeHTa/IbHble METO/Ibl U3MepeHMs] ONTUUeCKOU IIJIOTHOCTH JibIMa.

22. VIHTerpaibHbId MeTOJ, TEPMOJAMHAMHUUYECKOTO aHaiu3a mnoskapa. Cpeja B
TIOMeLL[eHUU KaK OTKpbITas TepMOJMHaMUyecKas: CucTeMa.

23. BbIBO/l ypaBHeHUI MaTepUabHOTO OaslaHca cpefibl U ee KOMITOHEHTOB.

24. BbiBo/i ypaBHeHMI OajlaHCa OMTHUECKOTO KOJMUYeCTBa /IbIMa U SHEpPTUU.
HauanbHble yc/10BUS ¥ yCJI0BUSI OJHO3HAYHOCTH.

25. Knaccudukaiusi WHTerpajbHbIX MaTeMaTUueCKUuX MOJesied moxkapa.
MaremaTtruyeckasi TIOCTAaHOBKA 3a/lauu 0 NporHo3upoBaHu OPII Ha OCHOBe TOTHOM
cucTembl udQepeHIMaTbHBIX YPaBHEHUM WHTErpajbHOM MOZer Toxkapa. MeTobl
YMC/IEHHOTO pelleHrs 3TOM 3a/iauu.

26. [IpyBeneHue  ypaBHeHWM, ONWChIBAaKOLIMX  AuHamMukKy O®II, K
6e3pa3mepHoMy BuAY. [Tog001e ¥ KpUTepun 1MoA00us MoXKapoB.

27. TlprunHbl, 00yC/IaB/IMBaIOIIMe JABWKEHHE ra3a ¥ ra3000MeH MOMeIleHus C
BHEILIIHeM CpeJiol uepe3 MpoeMbl TIpU Tokape. PacripefieneHne rufpoctaTiyecKux
[laBJIEHUM 110 BePTHUKa/IA BHYTPU U CHAPY>KU MOMeELL[eHHSI.

28. ITnockoctb paBHbIX AaBnenuit (ITP/1). 3aBucumocts pacrnosioxenust 1P/
OT CpeAHeoOBEMHBIX 3HaueHWW JaB/eHWsT U TUIOTHOCTU Ta30BOM Cpefibl B
TIOMeLL[eHUH.

29. Bo3MOoyKHBIe pe)KUMBI ra3000MeHa ToMellleHHsT uepe3 TIPOeM.

30. @opMyJsibl 19 pacyeTa CKOPOCTHA [BWKEHUS YXOAALIMX Ta30B U
TOCTYTAOLLero Bo3/lyxa B Pa3HbIX TOUKAaX poeMa.

31. 3aBUCMMOCTM MacCCOBBIX PaCXOZ0B YXOAALIMX Ta30B M IIOCTYyIIArOLLero
BO3/yXa [Ji BEPTUKAJbHOI0 MPAMOYTOJIBHOTO MpOeMa MPU pa3/IMuHbIX pPeKUMax
ra3oo0bMeHa OT TeOMeTPUUECKHUX XapaKTePUCTHK 3TOTO TpoeMa U CpeiHe0OheMHBIX
riapaMeTpOB COCTOSIHHS ra30BOM Cpe/ibl B OMellleHuH (TJIOTHOCTU U [JaBJIeHUs]).

32. 'a3000MeH uepe3 Kpyrjble BepTHKa/lbHble TpoeMbl. ['a3000MeH uepe3
TOPU30HTA/IbHBIE TIPOEMBI.

33. ®opMysibl 151 pacueTa MacCOBBIX PacXO/OB rasa yepe3 IMPsSIMOYTO/IbHBIN
IIpOeM C y4eTOM B/IUSIHUS BeTpa.

34. BnusHue HeOLHOPOJHOCTY TeMIlepaTypHOIo I10Jid B [OMeL[eHUM Ha
pacripefiejieHue THIPOCTaTUUeCKUX [laBjieHWI BHYTpPW TOMeIleHUss U Ha ra3oo0MeH
yepes MpoeMbl.

35. Pa/inarinoHHO-KOHBEKTHUBHBIN TIPOLIeCC TeTioriepeHoca B ra3000pa3Hoi
cpezie MpU MoOyKape B MOMellleHUH.

36. TeriooTaua rOPU30OHTATBHBIX CTEPXKHEBBIX KOHCTPYKLMM, OMbIBaeMbIX
TJITaMeHEM.

37. TerioBoe B3aMO/€HMCTBUE TEePEKPBITUN C BOCXOASIIUM IMOTOKOM ra3oB OT
ouara ropeHus.

38. TeriooTaua BepTUKaIbHBIX [TOBEPXHOCTEW OTpakAeHUU MOMeLeHus [Py
Pas/IMUHBIX CTaAUAX M0Kapa.
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39. [Iponjecchl HarpeBaHWs CTPOMTENBHBIX KOHCTPYKLUMU TPU TMOKape u
MareMaTU4yeckKoe OnMucaHue >STUX TporeccoB. ConpspkeHHas MaTeMaThudecKas
MOCTaHOBKA 3a/laur 0 HarpeBaHWU CTPOUTEIbHBIX KOHCTPYKLWW MU MOXKape.

40. DOmnupuueckre ¢GopMy/bl Jjs  pacueTa CpeJHUX  KO3(hPUIMeHTOoB
TeI/IOOT/IauX Ha BEPTUKAJIbHBIX U TOPU30HTA/IbHBIX TTIOBEPXHOCTSIX OTrPakKJAeHUH.

41. DMmnupuueckre (opMysibl [Ji pacyeTa UHTerpajbHOrO TEIIOBOrO MOTOKA
B OrpakJeHUsIX.

42. JIyuuCThIM TENJIOBOU MOTOK uepe3 NpOoeMbl.

43. l'oproune BeIlecTBa M HX XapaKTePUCTHKUA. Oco0eHHOCTH TOpeHus
TBeP/IbIX, )KUJKUX U ra3000pa3HbIX BeIleCTB.

44, CKOpOCTb BBITOPAHKS FOPOYMX MaTeprasioB. CKOPOCThb TEIIOBbIAE/IeHUs B
riaMmeHHOU 30He. KoapuieHT nosHOThI TOpeHusl.

45. T'oproyasi Harpy3ka B TMOMeIeHMM W ee XapaKTepUCTUKU. JInHelrHas
CKOPOCThb pacrpOCTpPaHeHUs IJIAMEHU MO TOBEPXHOCTH TOprouYer Harpysku. Pacuer
T/IOLLA/IN TT0Kapa NP Pa3/IMuYHbIX BUAAX MMOXKapHOW Harpy3KHu.

46. YenpbHas MaccoBasi CKOPOCTb BBbITOPaHUsl TBEPAbIX U JKUAKWUX TOPHOUUX
MarepurasioB. TeryioBasi MOL{HOCTb OYara riokapa B IIOMellleHUH.

47. Bnusinue ra3oobMeHa Ha TMpOLIECC TOPeHUs MaTepuajioB B TIOMeEIeHUH.
PexxviMbl 1OXKapoB B IIOMELL[eHWU B 3aBUCUMOCTM OT KOJIMUeCTBa IOCTYMAroLero
yepes3 IpoeM BO3JyXa. 3aBUCMMOCTb MOILLHOCTU TeIUIOBbIJe/IeHHUs TIpU IIoXKape OT
KOHLIEHTPaLMy KUCJIOPO/ia B [IOMeILeHUN.

48. BiusHue TipoiieccoB 00pa3oBaHMSI C/I0SI 3071k W YI7II Ha MAacCOBYIO
CKOPOCTb BBITOPaHUs MOKapPHOW Harpy3KH.

49. CkopocTu 1oTpebsieHusi KMC/IOpoAa, 00pa3oBaHusl TOKCUYHBIX TIPOAYKTOB
TOPEHUS U IbIMOBBI/Ie/IeHHS.

50. OcobeHHOCTh Ta3000MeHa TIOMeIlleHHsI C OKpYyyKarolied aTtMocdepoii B
HavasibHOM  cTaguu  nioxkapa. Cucrema  auddepeHUMaNbHBIX — YpaBHEHUMN
WHTerpaibHOM MO/eJv TIoyKapa C yUeTOM 3TOW 0CO0eHHOCTH Ta3000MeHa.

51. CpenHee 3HaueHue KO3((QUIMEHTa TEIUIONOTEPb, XapaKTepU3YIOLero
TeI/IONOIJIOLeHHe OTrpaXkeHUsAMHU.

52. AHaUTUUeCKOe pelleHue 33/laud O JMHAMUKe OIMacHbIX (hakTOPOB IoXKapa
TpyU KPYrOBOM U JTMHEMHOM pacIipOCTPaHEeHWH TIJlaMeHU T10 MOBEePXHOCTU TBEpPAOU
roprouel Harpy3KkH, a TakKe MPU TOPeHUM KUJKOCTEH.

53. ®opmyJibl /19 pacueTa CpefiHero 3HaueHUs Ko3(pduileHTa TemniornoTepb
MpU  Oripefie/IeHU KPUTUUECKHUX CpeJHeoObeMHbIX 3HaueHWM TemriepaTyphl,
KOHLIeHTpaL[Mii TOKCUUeCKUX ra3oB, Je(UiuTa KMCI0poja U ONTUYECKOU TJIOTHOCTU
JIbIMa.

54. B3auMOCBSI3b MeXAy KpPUTHUYECKUMH CpeHeoObeMHbIMU 3HAaueHUSIMU
OMacHbIX (PAKTOPOB TIOXKapa C TpeJesibHO AOMYyCTUMBIMM WX 3HaUeHUsIMU B 30HE
nipeObIBaHUS JTFOEH.

55. ®opmysibl 11 pacyeTa KPUTHUUYECKOW TMPOAOJ/DKUTETLHOCTH ToXKapa [0
YCJIOBUKO  JIOCTW)KEHHS  KaKJbIM OMAacHbIM  ()akKTOPpOM CBOETr0  MpefenbHO
JIOTyCTUMOT0 3HaUeHus1 B paboueii 30He.
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56. Bausinve pa3MepoB MPOeMOB Ha JUHAaMHUKY OMacHbIX (DaKTOpPOB TOXKapa.
Kpurepuit npoeMHOCTH. 3aBUCUMOCTb KDUTUUYECKOHW MPOJOJDKUATE/ILHOCTH M0XKapa OT
KPUTepHsi IPOEMHOCTH.

57. O6obirienHbie  auddepeHIpanbHble ypaBHeHUs Tiokapa. Ilogobue wu
MOZIe/TMPOBaHUe HauyaJlbHOM CTaZiuu ToXKapa.

58. Moaudukarusi 6a30Boii MaTeMaTHUeCKOW MOJeNMH [Jisi ydeTa BIUSHUS
00BeMHOT0 Ta30BOI0 TYIIIeHUs. JJOTIoTHUTe/TbHOe YpaBHeHMe OaslaHca.

59. BivsiHue  KOHI[eHTpalldd OTHeTYyIall[ero BellleCTBA Ha CKOPOCThb
BbIFOPAHMUSI.

60. Moaudukaiys 6a30BOM MaTeMaTUUeCKOW MoOJieNi A/ ydeTa TYIIeHUs
pacIiblJIeHHOW BOJIOM. [{OTO/THUTe/IbHAs CUCTeMa YPaBHEHWU M HauyaJ/IbHbIX YCJIOBUH
[/ OMMUCAHUSL MCIIapeH!s Karesb, OXJIKAEeHUs] KOHCTPYKLUMW U CKOPOCTH
BbIFOPaHUs MaTepurasa. AITOPUTM YMC/I€HHOM peanu3aliiv MOJEJIN.

61. OcobeHHOCTH pacripefiesieHusT JTOKaIbHBIX TTapaMeTPOB COCTOSTHUSI Ta30BOM
Cpezbl BHYTPH MOMELLeHUS] B HaUa/lbHOM CTaZiuy ToXKapa U MPU JIOKA/IbHBIX TTOXKapax.

62. Pa3zesieHre NpOCTPaHCTBA BHYTPH I0Kapa Ha 30HbI. XapaKTepHble 30HbI B
HavyajbHOM CTaZiuu ToXKapa. Bo3JyXa.

63. OnpesesieHWe TIOTOKOB MAacChl M SHEPrMH W3 KOHBEKTMUBHOM KOJIOHKH B
TIPUITOTOJIOUHBIA C/IOM Ha OCHOBE TEOPHM CBOOO/HOU TypOy/IeHTHONW KOHBEKTUBHOMN
CTPYH.

64. Teri006MeH MPHUIIOTO/IOUHOM 30HBI C OTPaXKEeHUSIMHU.

65. [InddepeHipanbHble YpaBHeHUs] MaTepUa/bHOTO OajlaHca ra30BOi Cpefibl
M ee KOMIIOHEHTOB, 0OajiaHCa OINTHMYECKOrOo KOJMYeCTBa [bIMa W SHEPryuu /st
TIPUITOTOJIOYHOM 30HBI TIPU OTCYTCTBHHM Ta3000MeHa C BHeIIHel aTMoc(epoii.

66. luddepeHiiyanbHble  ypaBHEHUsS  [ABWKEHMs]  HWKHEW  TDaHMILbI
TIPUIIOTOJIOYHOM 30HBI. HavasbHbIe yCTOBUS.

67. MaTemaTuuecKasi TIOCTaHOBKa 3aZlaud O AWHAMUKe OMacHbIX (PAKTOPOB
ro)kapa B TPUIIOTOJIOYHOM 30HE U ee aHaJUTUYeCKOoe pelleHue MPU TMOCTOSTHHBIX
3HaUYeHUsIX pa3MepOB U TEIJIOBOM MOIHOCTH Ouara ropeHusl.

68. MareMaTHyeckasi TIOCTaHOBKAa 3a/laud IIPU ra3000MeHe TPUIIOTO/IOUHOTO
C/10s C BHEIIHEeW CpeZiol U U3MEHSIOIIUMCSI CO BpeMeHeM 0uarom roskapa.

69. bazoBas cuctema AuddepeHLMaNbHBIX  YpaBHEHWW B YaCTHBIX
TIPOU3BOJHBIX [jIsI OMMCaHUSI TypOy/eHTHOro HeCTal[MOHApPHOTO [IBWDKEHUS U
TpOLIeCCOB TeIUIO- M MacConepeHoca B MHOTOKOMIIOHEHTHOM TIa30BOM CMeCH C
yUeToOM XMMHUeCKUX peakiuii 1 06pa30BaHUsI IbIMOBOT'O a3p030JIsl.

70. MaTemaThueckass MofieJib 00pa3oBaHusi, KOary/islyd U T[epeHoca
JBIMOBOTO a3p030JIsl.

71. PagyiallMOHHBIA  TEIJIOMEPEHOC B HeNpO3pauHOM cpefe. YpaBHeEHUe
repeHoca TeryIOBOr0 W3JIydeHUsl, MeTOZbl PelleHusl 3a/laud O MepeHoCe TEeryiIOBOro
W3/TyYeHUs.

72. Knaccugukanms audgepeHnuanbHbIX MOJesen moskapa.

6.2. Illxana oueHHMBaHUA Pe3y/JbTATOB MPOMEXYTOYHOU aTTeCcTalMud U
KPUTepPHH BbICTAB/IeHHUS OLIEHOK
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Cucrema Oll€HMBdHHKA BK/IFOUAET:

®dopma [Tokaszarenu
Kpurtepuu BbICTaB/IeHUsS OL|EHOK [Ikasa oLfeHUBaHKSA
KOHTPOJIS OLIeHUBaHUsI
9K3aMeH MPaBWIbHOCTh | JlJaH MpaBU/bHBIM, MOJHBIA OTBET Ha OTJINYHO
Y TI0JTHOTA MOCTaB/IeHHbI  BOIPOC,  IIOKa3aHa
oTBeTa COBOKYITHOCTb OCO3HaHHBIX 3HaHUU

Mo  JUCLMIUVIMHE,  /I0Ka3aTesbHO
PacKpbIThbl  OCHOBHbIE  TIOJIO’KEHUSI
BOTIPOCOB; MOTYT OBITH [OMyIIeHbI

HeJ|0UeThI, WCIpaB/ieHHbIE
CaMOCTOSITE/IbHO B MpOLiecce OTBeTa.
JlaH  TIpaBW/IbHBIM,  HEJOCTaTOYHO XOpOLLO

MOJHBIM OTBET Ha IOCTaB/IeHHbIN
BOTIPOC, TIOKAa3aHO yMeHHe BbIJIeNTUTh
CyllleCTBEHHbIE U HeCyIl|eCTBeHHbIe
MpPU3HaKW, TPUUUHHO-C/Ie/ICTBEHHBIE
CBSI3W; MOTYT OBITb  [IOMYIIEHBI
He/I0UeTHI, WCTIpaB/ieHHbIE C
TTIOMOIIBIO TIPETo/IaBaTe/Isl.

AdaH HeJOCTATOYHO HpaBH]IBHBIﬁ 4 YAOBJIETBOPUTE/IBHO
TIOJ/THBIN OTBET, JIOTHKa n
moc/je40BaTe/IbHOCTb H3J10)KeHud
nUMeroT HapyLI€HN; B oTBeTe
OTCYTCTBYKOT BBIBO/JBI.

OTBeT rpeCTaBJisieT co0oi1 | Hey/10B/IETBOPUTEbH
pa3po3HeHHbIe 3HaHUs C 0
CYIIeCTBEHHBIMA  OIMMOKaMH  TIO

BOIIPOCY; MIPUCYTCTBYIOT

(parMeHTapHOCTb, HeJIOTUYHOCTh

N3J/10)KeHHsd, A OIIO/THUTE/IbHbIE 141
YTOUHAROIIHME BOIMMPOCKHI He MPUBOJAT K
KOPpPEKLMH OTBETA Hd BOTIPOC.

7. PecypcHoe o0ecrnieueHne JUCIUITHHBI

7.1. JIuneH3UOHHOE M CBOOO/HO PacnpoCcTpaHseMoe MPOrpaMMHOe

o0ecreueHue

[TepeueHb JIUI[EH3MOHHOTO M CBOOOZHO PaCHpPOCTPAHSIEMOrO0 MPOrPaMMHOIO
obecrieueHusi, B TOM UKCJ/Ie OTeUeCTBEHHOT'O TTPOU3BO/ICTBRA:

- Microsoft Windows 7 Professional — I1O-BE8-834 [JIuijeH310HHOE]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [J/IuleH31OHHOE]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- Microsoft Office 2007 Standard - IIO-D86-664 [J/IuiieH3noHHOE]
(MHOCTpAHHOT'O TTPOU3BO/ICTBA);

- Microsoft Office Standard 2010 - I10-413-406 [J/IuiieH3uOHHOE]
(MHOCTpaHHOTO MPOM3BO/ICTBA);
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- Microsoft Office Standard 2013 - TIIO-3C0-218 [J/IuiieH3u0OHHOE]

(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- - Adobe Acrobat Reader — IIO-F63-948 [CBoGomHO pacmpocTpaHsieMoe]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- - 7-Zip — TIO-F33-948 [CBoboaHo pacrpoctpadsemoe] (MHOCTPAHHOTO
TIPOU3BO/ICTBA);

- - Adobe Flash Player — TII0-765-845 [CBobGozHO pacmpocTpaHsieMoe]
(MHOCTpaHHOTO MPOM3BO/ICTBA);

- - Apache OpenOffice — TIIO-EB7-115 [CBoboaHO pacmpocTpaHsieMoe]
(MHOCTpaHHOTO TTPOU3BO/ICTBA);

- - Google Chrome - TIO-F2C-926 [CpobosHO pacmpocTpaHsieMoe]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- - LibreOffice — [TO-CBB-979 [CBoboaHO pacripocTpaHsiemMoe] (MHOCTPaHHOTO
TIPOM3BO/ICTBA);

- - Anpt O6pasoBanue 8 — [10-534-102 [CBoboaHO pacmpocTpaHsemoe-1912]
(oTeuecTBEHHOTO MIPOM3BO/ICTBA);

- Fenix2+ — O1ieHKa PUCKOB T0>KapHOW 6e301acHOCTH B 3/IaHUSX COOPYKEHHUSIX

M CTPOEHUSIX pa3/MUHbIX K/IacCOB (DYHKIJMOHA/IBLHON TI0’KapHOM OMacHOCTH

corniacHO Ilpunoxkenuss Kk npukasy MUC Poccum ot 30.06.09 r. Ne 382

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

7.2. IIpodeccuoHanbHbIe 0a3bl JAHHBIX U HH()OPMAIMOHHBIE CITPABOYHbIE
CHUCTeMbI

- VnadopmarmonHasi cucrema «EguHOe OKHO A0CTyra K 0Opa3oBaTe/lbHBIM
pecypcam» [DnieKTpoHHBIM pecypc]. — Pexum pgoctymna: http:/window.edu.ru/,
JOCTYTI TOJILKO TOC/Ie CAMOCTOSITe/TbHOW perucTpalyu

- Hayunas anekrpoHHas Oubmoreka «eLIBRARY.RU» [DnekTpoHHBIH
pecypc]. — Pexum poctyma: https://www.elibrary.ru/, goctyn TonmpkKo Toce
CaMOCTOSITe/TbHOM perucTpaluu

- CrnpaBouHasi mpaBoBasg cucrema «KoHcynbrantIlmoc:  CTygeHT»
[DnekTpoHHBIN pecypc]. — Pexkum goctyma: http://student.consultant.ru/, cBo60JHBIM
JOCTyT

- VHdopmalmoHHO-TIpaBoBOM MopTan «l'apaHT» [D1eKTpOoHHBbINM pecypc]. —
Pesxxum poctyma: http://www.garant.ru/, CBOOOAHBIN AOCTYTI

- DJjIeKTpoHHast bubmoTeka YHUBEPCUTETA http://elib.igps.ru
(aBTOpH30BaHHBIM JOCTYT);
- DJIeKTpOHHO-0MO/MMOTeUHAst cucTema «39BC IPR BOOKS»

http://www.iprbookshop.ru (aBTopr3oBaHHbIl JOCTYTI).
7.3. Jlutepatypa

OcHoBHasA uTeparypa:
1. TIporHo3upoBaHHe OMacHbIX (PAaKTOPOB TOXKapa: YuebHoe mocobue / FO./I.
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MortopbiruH, B.A. JloBumkoB, ®.A. [lementheB, FO.H. Benbmmna. — CII6.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. AHamu3 HapyllleHWd HOPMAaTHMBHBIX TpeOOBaHWM B 00/1aCTH TIO)KapHOM
6e30mMacHOCTH, TIPOTHO3UPOBAHWE W IKCIIEPTHOe HCC/IeZloBaHUe WX TOC/e/[CTBUIM:
yuebHoe miocobue / H.B. Iletposa, FO./]. Motopsirus, A.O. AHTOoHOB u zp. — CII6.:
Cankr-IletepOyprckuii yHuBepcuter I'TIC MUC Poccum, 2017. — 158 c. Pexxum
noctyna: http:/elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

Jono/iHUTe/IbHAA TUTepaTypa:

1. TIporHo3uvpoBaHHe OMaCHbIX (PAKTOPOB TIOXKapa : KypC JieKuui /
cocraButesii C. A. Ca3oHoBa. — Boponex : BopoHeXCKuil rocyzapCTBeHHbIN
apXUTEKTyPHO-CTpouTenbHbiM yHUBepcurer, DbC ACB, 2015. — 100 c. — ISBN
2227-8397. — TeKCT : 37eKTPOHHBINA // JneKTpoHHO-OMbMMoTeuHast cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/55022.html

2. Teopus ropeHust U B3pbiBa: YuebHuK s Bei3oB MUC Poccuu / B.P.
Manunaus, B.M. Kmuvkus, C.B. AnukeeB u ap. — CII6.: Cankr-IleTepOyprckuii
yuuBepcurtet I'TIC MUC Poccun, 2009- 280 c. Pexxum poctyna: http:/elib.igps.ru/?
3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-9592fca88130&remote=false

3. TlporHo3upoBaHue omnacHbIX ¢akTopoB Toxapa / Motopeirud FO./L.,
JlopunkoB B.A., TlapunoBa FO.I'. // Jlaboparopubiii mipaktukym CII6.: CII6
YHuBepcuTeT I'TIC MUC Poccun, 2008. http://elib.igps.ru/?
4&type=card&cid=ALSFR-68a97048-8acd-402b-8670-abd4377dddal

7.4. MaTepua/ibHO-TeXHHUECKOe o0ecrieueHmne

Insa mpoBemeHuss W obecrievyeHHsT 3aHSATHM HCTIOMB3YIOTCS  TTOMEIIeHHs,
KOTOpbIe TIPE/ICTaB/ISIOT CO0OUM yueOHBbIe ayJWTOPWU AJi TIPOBeJeHHs yueOHBIX
3aHATHN,  TPeAyCMOTPEHHBIX  IIPOrpPaMMOM  CIel[da/JiiTeTa,  OCHaIl[eHHbIe
o0opy/loBaHHEM U TEeXHUUECKUMH Cpe/ICTBaMU OOyueHHUsl: aBTOMAaTH3UPOBAHHOE
pabouee MecTO TIperiofiaBaTesisi, MapKepHasi J0CKa, MY/JbTUMEAUWHBIN IIPOEKTOp,
JOKYMeHT-KaMepa, 110Ca/[0UHble MeCTa 00yUaroIuXCsl.

[TomertieHust [Ji7ii  CaMOCTOsATeNIbHOM paboThl  00ydarol[UXCs OCHAll[eHbI
KOMITbIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO TIOAKIIOUeHUs] K ceTd «VIHTepHeT» U
obecrieueHHEM JIOCTyTa K 3/eKTPOHHONW HHGMOPMAaIMOHHO-00pa30oBaTe/IbHOW cpeje
YHUBEpCHUTeTa.

ABTOPBI: KaHAUAAT TEXHUUECKHUX HayK, Jo1eHT [leMeHTheB D.A.
JIOKTOP TeXHUUeCKUX HayK, rnpodeccop Motopsirua FO. /.
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