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1. lean u 3aga4y TUCHUTIMHBI

Ilesiu ocBOeHUS THCUUIJIMHBI:

dopMHupOBaHUE 3HAHWA W HABHIKOB I10 TMPOTHO3UPOBAHUIO KPUTHUYECKUX
CUTYyallli, KOTOPbIE MOT'YT BO3HUKHYTh B XOJI€ PAa3BUTHs I0Kapa U UCIOJIb30BAHUE
3TOM MHGOpPMAIUU JIJIst TPOPUITAKTUKU MOXKapOB, 00ecrneueHns: 6€30MacHOCTHU JIF01eH
U JIMYHOM O€30MacHOCTH TNpH TYIICHUH MOXKapOB, aHAJIM3€ NPUYMH U yCIOBHM
BO3HUKHOBEHUS M PA3BUTHS MTOXKAPOB.

Iepeyenb KoMneTeHI U, (POPMHUPYEMBIX B MPOLEcCe U3YYCHUS AUCUMILIMHBI

KoMnerenuuu

Conepxanne

OIIK-1

Crioco0eH OCyIIeCTBIATh MPOPECCHOHAIBHYIO JIEITeIHHOCTh HAa 00BEKTax
pa3nUYHOro (PyHKUMOHAIBHOIO HA3HAYEHUs, BKIIOYAas OMACHBIE M 0CO00
omacHble OOBEKTHI B 0OJACTSIX KOHTPOJIbHO-HAJ30PHOM NEATEIbHOCTH,
npoduaakTuyeckoil  pabOTbl W OXpaHbl  TpyJa, AKOJOTMYECKOU
6e30macHOCTH

OIIK-4

CHOCO6€H YUUTbIBATb COBPCMCHHLIC TCHACHLIMHU Pa3BUTUA TCXHUKH U
TEXHOJIOTUH B 001acTaX TeXHOC(HEepHOW OE30MacCHOCTH, OXpaHbl TPY.a,
U3MEPUTENIbHOM M BBIYMCIUTENBHOW  TEXHUKH, HHGOPMAIMOHHBIX
TEXHOJIOTUH TPU PEIICHUH TUIOBBIX 3a/1a4 B 00JIACTH MpodeccuOHaTbHON
NESITENIbHOCTH, CBSI3aHHOM ¢ obecreyeHreM 0e30MmacHbIX YCIOBHM U OXPaHbl
Tpy/Ja, MOXapHOW 0€30MaCHOCTH, 3AIMTON OKPYIKAIOIICH CPEeIb

[K-2

CnocoOeH Ha OCHOBE 3aKOHOB TEIUIOPU3UKHM W TEPMOIWHAMHUKHU
MIPOTHO3UPOBATH XapaKTep M pa3Mepbl 30H BO3ICHCTBHSI OMACHBIX (haKTOPOB
U UX COMYyTCTBYIOIIMX TPOSBICHUI TMpU aBapusXx W TOXKapax B
TIOMEIICHUSX, 3IaHHSIX, COOPYKEHHSX, Ha TEXHOJOTHUECKUX YCTAaHOBKAX M
OTKPBITOM MTPOCTPAHCTBE

[1K-12

CriocoOeH OIeHWBaTh COOTBETCTBHE OOBEKTOB 3alIUTHl TPEOOBAHHSIM
noXkapHOW O€30MacHOCTH, B TOM YHCIE IO YCJIOBUSAM OOeCTeyeHHUs
0e30MmacHOCTH JIIO/IeH, peniaTh MH)KEHEPHbIE 3a7a4d NpH KBaTH(UKAIHH
HapyleHui TpeOoBaHuUil MoXkapHOI 0€30MaCHOCTH Ha 00BEKTAX 3aIUThI

3agauu TUCHUTINHBI:

o DopMUpOBaHUE 3HAHUNA O COBPEMEHHBIX MOAXOJaX K MPOTHO3UPOBAHUIO
OMacHbIX (AKTOPOB MOXKapa NpU pPelIeHUH 3a7ad O00eCHedyeHHs] MOoXKapHOU

0e30I1acHOCTH,

e DopMHpoBaHHE YMEHUN CUCTEMATHU3UPOBATH M AHAIM3MPOBATH JAHHBIE IO
MoXKapy W M3BJIEKaTh U3 HUX WH(OpMaIuio, HeOOXOAUMYIO JIJIsl PeIlIeHUs BOIIPOCOB,
BO3HUKAIOIIUX IIPU PACCIEA0BAHUY I10Kapa,

e (opMHpOBaHHWE HABBIKOB TPUMEHEHHUS COBPEMEHHBIX IPOTPAMMHBIX
IPOJYKTOB B PELLICHUH 3a/1a4 POrHO3UPOBAHUS OMACHBIX (PaKTOPOB MOXKapa.




2. IlepevyeHb IVIAHMPYEMBbIX Pe3yJbTATOB 00y4eHUS AU CUUNINHBI,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJbTaTaMHU 0CBOCHHUS 00pa30BaTe1bHOMI
IPOrpamMMbl

WHAnKaTOpBI JOCTHIKEHUST KOMITETCHIINN

[Tnanupyemsble pe3ynbTaTel 00ydeHUs M0 AUCHUIUINHE

OIIK-1.1 3nanue HOpM W TpeOOBaHWH OOIIEOTPACICBBIX,
OTpAacCyeBbIX MPABHI, PEIJIAMEHTOB, TPEOOBAHUSI JIOKATBHBIX
HOPMATHBHBIX JOKYMEHTOB IO IOYKApPHOW OE30MacHOCTH,

3HaeT onpeeneHue (XapaKTeprCTHKN) pa3TUIHbIX
BUJIOB [TOKAPHBIX pUCKOB. HopMaTuBHBIE JOKYMEHTHI,
OTIPECIISIONINE MMOKapHbIe pucku. Kakue Bemn4nHb

OXpaHbl Tpyaa JUIS  pEIICHHs] CTAaHJAPTHBIX 3a1a4 | BXOIST B (OPMYITY OIpeeieHus pacuETHON BEIUYHHEI

npodeccHoHaTbHOM JIeSTEIIbHOCTH Ha 00beKTax | MHIAMBUIYATBHOTO MOYApHOTo prcka. OCHOBHbIC

Pa3IUYHOTO () YHKIIMOHATLHOTO Ha3HAYCHUS TpeOOBaHUsI K ONPEACICHHIO MOXKAPHON OMACHOCTH
MIPOU3BO/ICTBEHHBIX 0OBEKTOB.

OIIK-1.2. 3HaHWEe  OCHOB  IPOTHUBOIOXKAPHOTO | 3HAST OCHOBHBIC TPEOOBAHWMSI K OMPEACTICHUIO

HOpPMHUPOBAHUA, CHUCTEMaTU3alluu u KO}II/Iq)I/IKaHI/II/I HO)KapHOﬁ OITaCHOCTHU IMPONU3BOACTBCHHBIX O6’beKTOB.

TpeOOBaHMiT MOXKAPHOW OE30MACHOCTH, YCIOBUU U MOPSIIKA
MX TPUMEHEHHs, OCHOB OIIGHKH COOTBETCTBHUS, OCHOB
JHULEH3UPOBAHUS JIEATENLHOCTH B O0JACTH MOXKAPHOM
Oe3omacHOCTH ¥ y4acTHs OpraHoB  (ereparbHOTO
TOCYIapCTBEHHOTO MOKAPHOTO HA30pa B JIUI[CH3UPOBAHHUU
JIPYTUX BUIOB JIEATEIbHOCTH

OIIK-1.3. CrnocoOHOCTh ~ ONpeAeNsaTh HAIWYUEe H
BO3MOXHOCTh IPOSIBJICHUS OMACHBIX (PAKTOPOB MoOXKapa, B
TOM 4HcCiie 00YCIOBICHHBIX OCOOCHHOCTSIMU TEXHOJIOTUU H
opranv3anyv IIPOU3BOJACTBA Ha 06'beKTaX pasiInIHoTro
(YHKIIMOHANBLHOTO HAa3HAYCHHS, BKJIIOYAsl OMACHBIE U 0C000
OMAacHbIC OOBEKTHI, IMPOM3BECTH HE3ABUCHMYIO OILICHKY
PHCKOB B 00JIaCTH NOXKAPHOH 0€301MacHOCTH

YMmeer onpenensaTh  HalM4Me M BO3MOXKHOCTh
IIPOSIBJICHHS OTIACHBIX (PAKTOPOB MOXKAPA,

YMeeT NpoBOJMTE OLIEHKY BIUSHUS OTAENBHBIX CBOWCTB
roproyeil Harpy3KM Ha IUHAMHKY OMAaCHBIX (haKTOPOB

moxapa.

OIIK-1.4. Bnanenue HaBplkaMKM ~OpraHM3alud U
IUTAHUPOBAHUS TOXAPHO-TIPOPHUIAKTHUECKOW pPaboThI Ha
00beKTe, KOHTPOJII  BBINOJHEHHUS  3aIIaHUPOBAHHBIX
MIPOTHUBOTIOKAPHBIX MEPOTIPUATHI Ha 00BEKTE

Bnaneer HaBblKaMu M3y4eHHMsS JAWHAMUKH pa3BUTHS
OMacHBIX (PaKTOPOB MOXKapa C MOMOINBIO COBPEMEHHBIX
MIPOTPaMMHBIX TTPOAYKTOB

OIIK-1.5. CnocoGHOCTh OCYIIECTBIATh  (henepaabHbIi
roCyIapCTBEHHBIH MOXKapHBIH HaI30p HAa 0OBEKTaX 3aIlUTEI
B COBPEMEHHBIX YCIOBHSX

3HaeT OCHOBHbIE TPEOOBAHUS K OIPEIEICHHIO
MTOYKapHOH OMTAaCHOCTH HMPOU3BOJCTBEHHBIX 0OBEKTOB.

OIIK-1.6. CnocoOHOCTh OpraHHW30BaTh CIYKOYy OXpaHBI
TpyZla, OKpyXamomed cpeapl W 0O€30MacHOCTH B
Ype3BBIYANHBIX CUTYalUsIX Ha 00BEKTaX IKOHOMHKH

Vmeer MNPOBOAUTL OLCHKY MOKAPHOI'0 pHCKa C
MIOMOIIbBIO COBPEMEHHBIX IMPOTPAMMHBIX ITPOAYKTOB.
Vmeer MMPOBOAUTH paCUET 3BaKyaIIPIOHHOﬁ
COCTaBJ'ISIIOH.[eﬁ pacdcTa noxXapHoro prucka.

OIIK-4.1. 3HaHWE COBPEMEHHbIX HWH()OPMAIIMOHHBIX
TEXHOJIIOTHA W TPOTPaMMHBIX CpPEACTB, B TOM YHCIE
OTEYECTBEHHOTO NPOW3BOJCTBA JUIsl  pelIeHUs 3axad
npodeccHoHaTbLHOM JIeSITEIEHOCTH, CBSI3aHHOM c
obecrieyeHneM O€30IIaCHBIX YCIOBUH M OXpaHbl TpyZa,
MOYKapHOH 0€30IacCHOCTH, 3aIIUTOM OKpY Kaomeil cpesl

3HaeT  COBpPEMEHHbIE  MPOrpaMMHbIE  MPOAYKTHI,
peaTu3yoe HHTETPaIbHYI0 MaTeMaTHISCKYI0 MOJICITh
roskapa.

3HaeT MPUKIAJHBIC TPOTPaMMBI Ha OCHOBE 30HHBIX
MOJIeJNIeN moxapa

3HaeT MPUKIAJHBIE TPOTPAaMMBI Ha OCHOBE IOJIEBBIX
MOJIeNIeH rmoxapa.

OIIK-4.2. YMenune BEIOHMpATh COBpEMEHHBIE
HU3MEPUTEITBHYIO " BBIYHCITUTEIHHYIO TEXHHKY,
nH(OpPMAIOHHbBIE TEXHOJIOTHH U MPOTPAMMHBIC CPE/ICTBA,
CpencTBa o0eceyeHus MOKapHOH 6e30MacHOCTH 0OBEKTOB
W OINOBEIICHHS JIIOACH, B TOM YHCIE OTCYESCTBEHHOTO
MPOU3BOJICTBA VTSt peteHus THITOBBIX 3a1a4
PO ECCHOHANBHOM NEITEIBHOCTU

YMmeer  BeIOMpaTh ~ COBpEMEHHBIC
MIPOYKTHI, PEATN3YIONHEe HHTETPalIbHYIO,
MIOJIEBYIO MOJIENH TT0XKapa.

MIpOrpaMMHEIE
30HHYIO H




WH nukaTophl 10CTHIKEHUS KOMIIETEH MU

[Inannpyemsle pe3yapTaTbl 00YUSHNS 110 AU CLHUILINHE

OIIK-4.3. CriocoOHOCTh MOJIETTMPOBATH OPraHU3ALMOHHEIE,
TaKTHYECKHUE, TEXHOJOTHUECKHE, TEXHUIECKHE MPOIIECCHl U
CHCTEMBI C IEJNBI0 ONTUMM3ALMH CHUCTEMBI OOECHEUCHHS
NoXapHOW 0e30IacHOCTH B paMKaxX MpoQecCHOHATbHOM
JEATENPHOCTH Ul pelIeHHMs  3aJad  MOXKapHOH
6€30MacHOCTH, B TOM 4YHCJIE€ C IPUMEHEHHEM CpEICTB
ABTOMATH3MPOBAHHOTO IIPOEKTHPOBAHNUS

Brnaneer HaBBHIKOM MOJENHPOBAHUS PACIpPOCTPAHEHUI
OmacHbIX (DaKTOPOB MOKapa Ha OOBEKTE C IOMOIIBIO
COBPEMEHHBIX ITPOTPaMMHBIX IPOIYKTOB

IIpOEKTHO-KOHCTPYKTOPCKUIM THII AESITEILHOCTH

[IK-2.1. 3HaHHEe OCHOBHBIX CIIOCOOOB IPOTHO3HPOBAHUS B
30HaxX PAacroJararolix OIacHble (aKTOPhl IOXApOB IPH
aBapusix M [oXKapax B IOMCUICHHSX,  3/aHHX,
COOPYXKCHHAX, HA TCEXHOJNOTMYSCKHX YCTAHOBKaX U
OTKPBITOM IIPOCTPAHCTBE.

3HaeT OCHOBHBIE CIIOCOOBI IIPOTHO3UPOBAHUS TUHAMUKH
Pa3BUTHS ONMACHBIX (PAaKTOPOB IOXKapa B IOMEIICHHSAX,
3MaHNAX,  COOPYKEHHAX, Ha  TEXHOJOTHYECKHX
YCTaHOBKax U OTKPBITOM IIPOCTPAHCTBE.

[IK-2.2. YMmeHue JeiicTBOBaTh B Cilydae BO3HHUKHOBEHUH
MOXKapoB Ha  OOBEKTaX  3alluThl, I[POTHO3UPOBATH
O0OCTaHOBKY ¥ NPHUHAMATh IIPABWIbHBIE PELICHUs UIs
JIUKBUIAIMY JAHHOM MPOOIEMBI.

YMeeT mporHO3MPOBaTh Pa3BUTHE OMACHBIX (HaKTOPOB
noxapa

[1K-2.3. Branenue npaBuiIbHOTO MPUMEHEHUS HOPMATHBHO-
MpPaBOBBIX aKTOB B 00JacTH MOYapHO# 0e30macHOCTH B
IIOMCIICHUAX, 3JaHusX, COOPYIKCHUAX, Ha
TEXHOJIOTHYECKUX YCTAHOBKAX M OTKPHITOM MPOCTPAHCTBE.

3HaeT HOPMATHBHBIE JOKYMEHTHI, OMNPEACIAIOIINE
noXapHble pUCKH. Kakue BennYuHBI BXOAAT B OPMYITY
onpeseNneHus pacuéTHON BENMYUHBI MHAUBUIYAIBHOTO
noxapHoro  pucka. OcHoBHBIE  TpeOOBaHMS K
oIpe/eNIeHU IO MOXKapHOH OTaCHOCTH
IIPOM3BOJICTBEHHBIX 0OBEKTOB.

HpOI/ISBO,Z[CTBeHHO-TGXHOJ’IOFI/I‘ICCKI/Iﬁ THUII ACATCIIBHOCTHU

IIK-12.1. 3nanune TpeGOBaHUH MOKapHOM
6e301macHOCTH K 00BbEKTaM 3aIlINTHI.

3HaeT OCHOBBI HOPMAaTHBHO-TIPABOBOTO PETYIHUPOBAHUS
B 00JIaCTH OIIEHKH MOXXapHOH 0€30MacHOCTH Pa3IMYHBIX
00BEKTOB, OCOOCHHOCTH  OIIpENeNeHHs  ITOXKapHBIX
PHCKOB HAa HETUNOBBIX OOBEKTAaX, COBPEMEHHOE
HOJIOXKEHHE METOJUK 110 OLICHKU IIO’KapHBIX PUCKOB Ha
00BEKTaxX Pa3IMYHOrO HAa3HAYCHHUSI.

[1K-12.2. YMeHue OpraHU30BBIBaTh
MIPOBECHHUE IKCIIEPTH3HI 0OBEKTOB 3aIUTHI.

VYmMmeer MNpOBOAUTL  pacdeT IOKApHOIo0 puUCKa C
TIOMOINBIO TMPUKJIAJHBIX IIPOrpaMM OCHOBAHHBIX Ha
30HHBIX U MOJICBBIX MOACIIAX IMOXKapa

[1K-12.3. BnageHre HaBbIKaMU P eIICHAS
WH)XCHEPHBIX 337124 TI0 YCTPAHCHUTO
HapyIIeHUH T0KapHOH 0€30ITacHOCTH.

Biameer HaBBIKOM CO3JAaHHS TOMOJIOTMHA OOBEKTA IS
OIICHKH TIOKapHOTO PHCKAa C TMOMOIIBI0 IPUKIATHBIX
IporpaMM Ha OCHOBE TIOJIEBBIX MoOJENeH Tokapa,
OIICHKM  HBaKyallMOHHOW  COCTaBIIOIIEH  pacueTa
MIO’KapHOTO PHCKa.

3. MecTO IMCUMIUVIMHBI B CTPYKTYpPe OCHOBH O NMpogeccHOHAIbHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl

JucruniamHaa OTHOCHTCS K 00s3aTelbHOI
ClieruajuTera IO  CHEHUaIbHOCTH 2

4acTu 00pa30BaTeIbHOW MPOrpaMMBbl
0.05.01 TIloxapnas  0€30MaCHOCTS,

HanpaBieHHOCTh (mpoduis) «IloxkapoTyiieHuey.

4. CTpyKkTypa 1 conep:xxkanue 1ucuuminubl «IIporano3mpoBanmne onacHpIX
(pakTopos nmoxapa»

OO6u1as TpyJa0E€MKOCTh TUCIUILIMHBI COCTABIISIET 4 3aueTHbIe enuHulbl 144 yaca.




4.1 PacnipenenieHue TPyA0eMKOCTH JUCHUILUIMHBI 110 BUIaM padoT

10 ceMecTpaM M (popmaM 00y4eHHs

JJIA 04HOM opMBI 00yUeHUs

TpynoeMKocTh
Buyt yue6roi pabotst 3.e. Jac. ceM;:OTpaM
A
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI 110 Y4eOHOMY TUIaHy 4 144 144
KoHnTakTHas paboTa, B TOM YHUCIIE: 56 56
AyIUTOpPHBbIE 3aAHATHS 54 54
Jlexuuu (JI) 20 20
[TpaxTrueckue 3anstus (I13) 34 34
Cemunapckue 3aastus (C3)
KoncyabTanum nepe 3K3aMeHOM 2 2
CamocrosiTeabHas padora (CP) 52 52
B TOM YHCJIE:
JK3aMeH 36 36
JJISl 3209HOI (pOpMBI 00y eHUA
TpynoemkocTh
. o
Bun yuebHoit paboThl se. e, e

5 6
OOmast TpyJAOeMKOCTh TUCIHUIUIMHBI  TI0 4 144 36 72
y4eOHOMY TUIaHY
KonrakTHas pabota, B TOM 4HCIIE: 16 2 14
AyAUTOpPHBbIE 3aHATHS 14 2 12
Jlexuuu (JI) 4 2 2
[Ipaktuueckue 3ansatus (113) 10 10
KoncyabTanum nepe 3x3aMmeHoM 2 2
CamocrosiTeasHast padora (CPC) 94 34 60
JK3aMeH 9 9




4.2. TeMaTHYeCKHUii IUIaH, CTPYKTYPHUPOBAHHBIIH 10 TeMaM (pa3jejiam) ¢
YKa3aHNEM OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMHUYeCKUX YaCOB U BU/I0B
YUeOHBIX 3aHATHH

NJis1 04HOM GopMBbI 00yUeHHUs

n/n

HaumeHnoBanue pa3naeioB U TeM

Bcero uacos

KoauuectBo
9acoB 10 BHAAM
3aHATHH

Jlekuun
IpakTuueckue/
3AHATUA
JlabGopaTopHblie
3aHSITUA

KoncyabTanus

Kontpoasb

CamMocTosATe/IbHAS
pabora

2

(op}

O

OCHOBHBIE TIIOJIOKEHHSI W IOHSTHSA
MOKAPHBIX PHUCKOB, & TaKXe€ METOJIOB
MPOTrHO3UPOBAHHUS OIMACHBIX (HaKTOPOB
noxkapa (O®DII).

N (o1l CemuHapcKue

NES

OCHOBHBIE TOHSITUSI U ypaBHEHUS
WHTETPAIBHOU MaTeMaTH4eCKOU
MOJIEJIH 110XkKapa B IOMEILCHNH.

16

['a3000MeH MOMELIEHUH u
TEIIOPU3NIECKHE byHKIMH,
HEOO0XOIMMBbIE IS 3aMKHYTOTO
OIKCaHUs MOoXapa.

14

Maremaruueckass MOCTaHOBKA 3aJ1auu O
nmuHamuke O®II B HavaapbHON cTaauu
IoXapa.

12

[Ipornosuposanne O®PII npu TymeHun
noxkapa c HCII0JIb30BAHUEM
VUHTETPAILHOIO0 METOJIA.

12

OcHOBHBIE MTOJIOXKEHUS 30HHOTO
MOJIETIMPOBaHUs TOKapoB. YwucieHHas
pean3anysi 30HHOU MOJEIIH.

16

OcHOBBI ¢ hepeHInaIbHOrO
(moyieBOro) MeTojla MPOTrHO3WPOBAHUS
O®II. Yucnennas peanu3aius moJieBon
MOJICIIN.

22

10

Koncyabranus

DK3aMeH

36

36

HToro no nucuunjanHe:

144

201 34

36

52




JJIs 3204HOI opMbI 00yUeHHsI

KoanuyecTBo yacoB no -
BH/IaM 3aHATHI = s
& = 4
) = 2
> 3 o ) = = 5=
] = = A b= =] =
Ne - = 2 % m o -] E- = Q
HaumeHoBaHHWe pa3eioB M TeM | o = S99 Z| 28 | B =
n/n = = = S| £ E > = £ s
o < =z ZE| s & 2 < Q0 =
Q b5 E = E a2 = = & S
=) iz s o 3 C) s
= =z &9
2 Y = = <
= = @)
1 2 3 4 5 6 7 8 9
1. | OcHOBHBIC MOJIOKCHUS U TOHATHUSA | 36 2 34
MOKApHBIX ~PUCKOB, a TaKke
METOJIOB MIPOTHO3UPOBAHUS
OMacHBIX  (haKTOPOB  TOXKapa
(ODI).
Hroro 3a 5 kypc 36 2 34
2. |OcCHOBHbIC TIOHSTHS W YpaBHEHUS 4 10
WHTETPAIBHOM ~ MaTEMaTH4YECKOU
MOJIEJIN TTOYKapa B TOMEIICHUH.
3. [T'a3000MeH MTOMEIIICHHH " 10
TerI0pU3NIECKUE byHKIUH,
HEOOXOIMMbIE JIJIi  3aMKHYTOTO
OIMCAHMS TIOXKapa.
4. |MaremaTu4ecKasi IOCTaHOBKA 10
3agaun o quHamuke ODII B
HAYaJIbHOM CTaJMU MOXKapa.
5. |IIpornosupoBanne O®II npu 10
TYIIEHUHU noxkapa C
WCIIOJIb30BAaHUEM HHTETPAILHOTO
MeToj1a.
6. |OCHOBHBIC TMOJOXEHUS 30HHOTO 10
MOJICITUPOBAHUS TOXapOoB.
Hucnennas peanusanus 30HHOU
MOJIETIH.
7. | OcHOBBI nuddepeHIuanbHOTo 2 6 10
(nmomneBoro) MeTo/a
MPOrHO3UPOBAHUS ODII.
UucnenHas peanuzanusi MOJIEBOU
MOJIETIH.
Koncyabranus 2 2
JK3aMeH 9 9
Hroro 3a 6 kypc 72 2 10 60




evLroged

BBHIIPLEOLIONE))

92

q1rodLHOY

BHIBLIIrAOHOY
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BHJIaM 3aHATHUH
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HaumeHnoBaHue pa3aeJioB 1 TEM
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No
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4.3 Coaep:kaHue TUCHUNIMHBI 1JISI 00y al0MIUXCH |
04HOI popMBbI 00yUeHUA

Tema 1. OcHOBHBIE MOJIOKEHUSA M MOHATHUA MOKAPHBIX PUCKOB, a TaKKe
METOJ0B NPOrHO3UPOBAHUSA ONACHBIX (pakTOpoOB nmoxapa (ODII).

Jlekuusi.  dusmyeckue  BeIMYUHBI,  Xapakrepusytomme ~— ODII B
KOJINUeCTBEHHOM oTHomeHuu. IIpeaensHo nonmyctumsbie 3HadeHus ODIL Ilenn u
3ajaund  ompenesneHus (pacu€ra) pa3IMYHBIX BUJOB TOXXKAPHBIX PUCKOB IS
pa3IMyHbIX O0BEKTOB. MX KpuUTHUECKHE€ HOpMAaTHBHBIE 3HaueHus. OmnpeneneHue
(XapakTepHuCTHKAa) pa3INYHbIX BUJOB MOKAPHBIX PUCKOB. HopMaTuBHBIE TOKYMEHTHI,
ONpENENSIONINEe TMOoXKapHble pucku. Kakue Benu4uHBI BXOIAT B (opmyiry
OMpENeNeHUsT PAcYE€THOW BEJIMYMHBI HWHAUBUAYAIBHOTO TOXKApPHOIO  pPUCKA.
OcHoBHbIE TpeOOBaHUsI K OINPEAEICHUIO MOXKAPHOM OMACHOCTH MPOU3BOACTBEHHBIX
OOBEKTOB.

IIpakTnyeckoe 3ansaTue. [loxxapHbIil puCK — Mepa BO3MOXXHOCTU pealli3aluu
MOYXKAPHOW OMACHOCTH U €€ MOCIEICTBUM JJIs JIFOJEH U MaTepPUaIbHBIX [IEHHOCTEM.

CamocrositeqibHass pabora. HopMaTuBHO-paBOBOE pPEryJIMpPOBAaHHUE B
00JJaCTH OIIEHKH ITOKAPHOM OMACHOCTH PA3JUYHBIX O00BEKTOB. (OCOOEHHOCTU
ONpeNeNeHUs TMOXKApPHBIX PHUCKOB Ha HETUNOBBIX oObekTax. CoBpeMeHHOe
MOJIOXKEHWE METOAMK MO OIEHKH IOXKAapHBIX PHUCKOB Ha OOBEKTaX pPa3IMYHOrO
Ha3HAYCHMUSI.

Pexomenayemas qureparypa:

Ocnosnas [1-2],

HomonautensHas [ 1-3].

Tema 2. OcHOBHbIe TIOHATHS M  YPAaBHEHUS] HHTErpajJbHOM
MaTeMaTH4YeCKOM MOJEJIH M0KAPa B IOMELICHHUH.

Jlekumsi. VIcXonHbIE MTOJI0KEHNSI 1 OCHOBHBIE MTOHITHS UHTETPAIIBHOTO METO/1a
TEPMOJUHAMUYECKOr0 aHaiau3a mnoxapa. CBoilcTBa ra3000pa3HoOil cpenbl B
MOMEUIEHUM Npu Moxape. VHTerpanbHbld METOJ OIMCAaHUS COCTOSAHUS Ta30BOU
cpenbl TpW TMoXape B MoMmeleHudu. JlpimooOpa3oBaHMe W TapamMerTphl JbIMa,
o0pa3oBaHHOrO TBepAbIMU uacThaMU. CBS3b MEXAY ONTHYECKOH IIOTHOCTHIO
IbIMa M JaJIbHOCTBIO BUIUMOCTH. JluddepeHunanbabie YpaBHEHUS WHTETPaIbHOM
MaTeMaTH4YeCcKOM MOJEIM MOoXKapa, OIMUCHIBAIOLIME WHAMHKY ONACHBIX (PaKTOpOB
noxxkapa. HawanpHble ycnoBus M ycinoBus oaHo3HayHOcTH. Knaccudukauus u
CYLIHOCTh HMHTETpPaJIbHBIX MAaTEMAaTHYECKUX MOJENEeN Mmoxapa. Martemarudeckas
IIOCTaHOBKA 3a1adyd O mporHozupoBaHnn O®PII Ha OCHOBE MOJHOM CHUCTEMBI
nuddepeHIuanbHbIX YPaBHEHUN HHTETPaIbHOM MOJIENH MoXapa.

IIpakTnyeckoe 3ansitue. 1. KonuuecTBeHHass OLIEHKA COCTaBIISIOMIMX
MaTepuaJbHOIO0 M SHEPreTUYecKoro OajaHca mokapa B UX auHamuke. 2. Pacuer
JUHAMHUKY MaTepUaJbHOTO M SHEPreTHYecKoro OajaHca Mmokapa B MpOrpaMMe Ha
OCHOBE MHTETpAIbHONW MaTeMaTHIeCKOM MoJIesd U 0(hOpMIICHHE OTYETA.



CamoctosiTenbHast padora. CoBpeMEHHBIE MPOrPaMMHBIE  IPOIYKTHI,
peanu3yromue UHTETPaJIbHYIO MaTeMaTHYECKYIO MOJIEIb noxxapa.
DKCIepuMEHTAIIbHbIE METO/IbI ONIPEACIICHNS JUHAMUKH OMACHBIX (PAKTOPOB MOXKapa.

Pexomenayemas sureparypa:

Ocnognas [1-2],

JonomauTenbHas [1-3].

Tema 3. T'a3000MeH mnoMemeHnii u Temjgopusnueckne (YHKIHU,
Heo0XOoIUMBbIe ISl 3AMKHYTOI0 OITMCAHUS MOXKapa.

Jlekuus. Pacnpenenenue pnaBiaeHUM N0 BbIicOTe noMenieHus. I[lnockocts
PaBHBIX JaBJICHUM ©W PpeXUMBbl paboThl mpoema. Pacuer pacxomga rasa,
BbIOpackiBaeMoro yepe3 npoembl. Pacuer pacxonga Bo3ayxa, MOCTYHAIOLIEro 4yepes
npoembl. BrnusiHue BeTpa Ha razooOmeH. OljeHKa BEJIMYMHBI TEIJIOBOTO TMOTOKa B
OTrpaXACHUSA. DMIUPUYECKUE U MOJYIMIMPUYECKHE METOAbl pacyera TEMIOBOT0
MOTOKA B OrpaxkaeHusi. MeTopl pacuera CKOPOCTH BBITOPAHUS TOPIOYMX MATEPHUATIOB
Y CKOPOCTH TEIJIOBBIJCIICHHUSI.

IIpakTnyeckoe 3ansitue. 1. OLeHKA BIUSHUS OTAECIBHBIX CBOMCTB TOpOYEH
Harpy3Kkd Ha JMHAMHUKY oOHacHbIX (akTopoB mnoxkapa. 2. M3yueHue mnapameTpoB
€CTECTBEHHOI0 Tra3000MeHa TpH IMOXKape B HUX CBA3M MEXAy COOOH, a Takxke ¢
reOMETPUUECKUMU XapaKTepUCTUKaMU TpoeMoB. 3. PacueT AUHAMUKH MOXKapa C
MOMOLIPKD TPOrPaMM HAa OCHOBE MHTETPAJbHOM MaTEMATUYECKOM MOJENH W
oopmiieHHE OTUETA.

CamocrostenbHass padora. Dopmynbl i pacyeTra CKOPOCTU ABUKECHUSA
YXOJAIIMX ra30B U MOCTYIAIONIETO BO3/1yXa B Pa3HBIX TOYKAX MPOEeMa. 3aBUCUMOCTH
MAaCCOBBIX PAcXo0/I0B YXOJSIIUX T'a30B U MOCTYMAIOIIEr0 BO3AyXa JUJIA MIPOEMOB MPHU
pa3IMYHbIX PEKUMaX ra3000MeHa OT T€OMETPUUECKUX XapaKTEPUCTUK 3TOr0 MpoemMa
U CpeAHEOOBbEMHBIX MapaMeTpPOB COCTOSHUS Ta30BOW Cpelbl B TMOMEIIEHUU
(TUIOTHOCTHU | JaBiieHus1). PaanaiinoHHO - KOHBEKTUBHBIN MpoIlecC TEIIonepeHoca B
ra3o00pa3Hoil cpesie Mpu Moxape B TOMEIECHHUH.

Pexomenayemas qureparypa:

OcHoBHas [1-2],

HomnonautensHas [ 1-3].

Tema 4. MaremaTnueckass NOCTAaHOBKA 3agauu o AuHamMuke O®II B
HAYaJIbHOW CTAAMHU MOXKapa.

Jleknusa. Krnaccudukaius uHTErpalibHbIX MoJened mokapa. MHrerpanbHas
MaTreMaTH4ecKasi MOJIeJb MoXapa JJIsl UCCIIeIOBaHUsI JUHAMUKH OMAaCHBIX (haK TOPOB
mokapa M €€ 4HCIIeHHas peann3aunus. MHTerpanpHas maremarhyeckas MOJAEb
Ha4yaJIbHOM CTAJUU MOXKAapa U PaCYET KPUTUUECKON MPOJTOJDKUTEIBHOCTH IMOXKapa.

I[IpakTtuueckoe 3ausitme. 1. OrneHka BAIUSHUS  PpabOTBI  CUCTEMBI
MEXaHWYECKOW BEHTHUJISIIMU HA PEKUM ra3000MeHa U JUHAMHKY OMAacCHBIX (PakTopoB
noxapa. 2. M3ydyeHue BIMSHUS TUIIA TOPIOYEH HArpy3KH Ha JUHAMHUKY IMPOLIECCOB
pa3BUTHUS TOXkKapa B MOMEIICHUH U TEIUIOOTAA4YM K MOBEPXHOCTSIM OTPaKJICHUN. 3.
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Pacyer nuHamMuku mnoxkapa € IIOMOIIBK NPOrpaMM Ha OCHOBE HWHTETPATbHOU
MaTeMaTH4eCKON MoeIn U OpOpMIIEHHE OTUETA.

CamocrositeqibHas padora. Teopus noxapa u npouecc ropenusi. HauanpHbli
JTall Io)Kapa B 3aKpbITOM IIOMELICHWM [0 IIOJHOIO OXBaTa IulameHeMm. Pacuer
BPEMEHU 3BaKyalli¥ U3 TOPSIIETO MOMEIIECHUS.

Pexomenayemas aureparypa:

Ocnognas [1-2],

HomnonautensHas [1-3].

Tema 5. IIporno3upoBanue O®DII npu TymieHMH moxkapa ¢
HCI0JIb30BAHMEM HHTEIPAJIbHOI0 METO/A.

Jlekuus. Pacuer KpUTHYECKUX 3HAUYEHUW CPEAHUX IapaMETPOB COCTOSIHUS
cpenbl B momenieHuu. Pacuer kosdduiinenTa TeniaomnoraomeHus npu onpeaencHuu
KPUTHYECKOW MPOJOJDKUTEIBHOCTH TMOXkapa. PeXrnM MNOJHOCTBIO pa3BUBILIETOCS
nokapa U TeMmIepaTypbl, IpH 3TOM JOCTUraeMble. BrIOpoC miaMeHu U3 Tropsiuiero
nomernieHus. Pacnpocrpanenue mnoxapa u3 nomenieHus. OCOOCHHOCTH pPa3BUTHS
NoXKapa B KUJBIX 3JaHUSAX, OOUIECTBEHHBIX 3/IaHUSX, MPOU3BOACTBEHHBIX H
CKJIQJICKUX TIOMEILIEHUSX, CEIbCKOXO03iCTBEHHBIX O0BEKTaX, HA TPAHCIOPTE.

IIpakTnyeckoe 3ansaTue. 1. M3ydeHue BIUSHUA TUIIA TOPIOYEH HAarpy3Ku Ha
TEMIIEPATYpPHBIN pexuM moxapa. 2. OneHka BIUSHUS pabOThl CUCTEM OOBEMHOTO
MOXKApOTYIIEHUs Ha AMHAMHUKY ONAcHbIX (hakTopoB moxkapa. 3. Pacuer auHamMuku
MOXapa ¢ MOMOUIBIO MPOrPaMM Ha OCHOBE HHTETPAIBHOW MAaTEMATHYECKOW MOJEIN U
oopmiieHHE OTUETA.

CamocrositeqibHass padora. lccienoBanue TeMIEPaTypHOrO pPEXUMa B
BEPXHEH 30HE IOMEIICHUS NpU JOKWIBHOM mnoxape. KccienoBanue IuHaAMHKH
JBW)KEHUsI TPaHULbl 3aJbIMJICHHOM 30HBI INpPU JIOKAJIBHOM IOXape. BimsHue
pacroyIOKEHUsI TOproYell Harpy3ku Ha JAMHAMUKY OMACHBIX (AaKTOPOB MOXKapa M
ra3ooOMeH nomenieHus. OnTUMHU3ANKs OTHE3aUThl CTPOUTEIBHBIX KOHCTPYKIUN C
Y4ETOM ITAPAMETPOB PEAIBHOTrO MOXKAapa.

Pexomenayemas aureparypa:

OcHoBHas [1-2],

HomnonautenbHas [1-3].

Tema 6. OcHOBHbIC TNOJ0KEHHS 30HHOIO MOJEJIHUPOBAHUS MOKAPOB.
YucieHnas peaau3anus 30HHOH MOJeIH.

Jlekuusa. OcoOeHHOCTH pacnpeneneHusl JIOKAIbHBIX [apaMeTpPOB COCTOSIHMS
ra3oBOM Cpelbl BHYTPHU MOMEIIEHUS B HAYAJIBHOW CTAJIUU MOXapa U MPH JIOKAIbHBIX
noxkapax. PasnmenmeHne mnpocTpaHCTBa BHYTPH MHoOKapa Ha 30HBL OmnpeneneHue
ITIOTOKOB MAacCChl M DHEPIrMH U3 KOHBEKTHBHOM KOJIOHKM B IIPUIIOTOJIOYHBIA CIOW Ha
OCHOBE TeOpUu cBOOOHOM TypOyJIeHTHON KOHBEKTHBHOMU CTpPYH.
Huddepennuanbable  ypaBHEHUST MaTE€pHAIbHOrO OajlaHCa Ta30BOM Cpenbl U ee
KOMIIOHEHTOB, OajlaHca ONTHYECKOr0 KOJMYEeCTBAa JblMa W DSHEPruu JUIs
MPUIIOTOJIOYHONW 30HBI TPU OTCYTCTBHHM Ta3000MeHa C BHEIIHEH aTMocgepoi.
Hubdepenmanbable ypaBHEHHsS] [BMIKEHUS HUXKHEH TpaHHUIBI TPUIIOTOJIOYHON
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30Hbl. HauaneHble ycioBus. MaTreMaTudeckas MOCTaHOBKA 3a7adM MPH ra3000MeHe
MPUTOJIOYHOTO CJIOSI C BHEIIHEH CPEelod M U3MEHSIOIIMMCS CO BPEMEHEM 0O4YaroM
noxkapa.

IIpakTuyeckoe 3anaTHe. 1. Maremaruueckas IOCTAaHOBKa 3aJadyd IpH
ra3000MeHe MPUTOJOYHOTO CJIOS C BHEUIHEH cpemol. 2. 30HHas MaTeMaTH4ecKas
MOJIENIb HAaYAJIbHOM CTaauM Mokapa B momemeHuu. 3. Pacuer moxkapHOro pucka c
ITOMOLIBIO MTPUKIAAHBIX IPOTPaMM Ha OCHOBE 30HHBIX MOJIEJIEN ITOXKapa.

CamoctosiTeibHasi padora. MaremaTuueckass TIOCTAaHOBKA 3a/Jadyd O
JTUHAMUKE OMACHBIX (PAKTOPOB MOKapa B MPUIIOTOJIOYHON 30HE U €€ aHATUTUYECKOE
pEelICHUE MNpPU TOCTOSHHBIX 3HAUCHUSAX pa3MEpPOB U TEMJIOBOM MOIIHOCTH oO4ara
TOpEHHS. VYCJIOBUS BO3HUKHOBEHHSI B3PBIBOOIACHBIX CMECEH, XapaKTEPUCTHUKHU
O00BEMHOr0 B3phIBAa, MOIIHOCTH B3phIBa (pacueTHblie mapameTpbl). CI0XKHOCTH
YUCJICHHOW peanu3alud IOJHOW 30HHOM MaTeMaTH4YeCKOW MOAEIU. ANTropuTMm
yuciaeHHoro pemenus 3agauud Ha [IOBM. Crpykrypa mporpamMmsl M €€ 3aIryck.
JelicTBHs Tpy BOBHUKHOBEHUU OIIMOOK.

Pexomenayemas gureparypa:

Ocnognas [1-2],

JHomnonaurensHas [1-3].

Tema 7. OcHoBbl jaudpdepeHnuajbHoro  (mMoeBOro)  Meroaa
nporuosupoBanus OPIIL. YuciieHHas peaju3anus M0JeBO MOIEIH.

Jleknusa. CymHocts nuddepeHnuanbHOro MeToaa, ero HH(GOpMaTUBHOCTh U
00JJacTh TPAKTHUYECKOT0 HUCMOoJb30BaHUusd. COBPEMEHHOE COCTOSHHE BOIpOCa.
Yucnennas peanuzauus AudpepeHiaibHol MaTeMaTHiecKoi MOJIEIH.

bazoBas cuctema muddepeHnalbHBIX ypaBHEHUA B YaCTHBIX MPOU3BOIHBIX
JUIsl ONMCaHusl TypOYJIEHTHOIO HECTAlMOHAPHOI'O JBUKEHHUS U IPOLECCOB TEIJIO- U
MAacCOIlEpeHOCa B MHOIOKOMIIOHEHTHOM Ta30BOM CMECU C Y4YE€TOM XHUMHUYECKUX
peakuuii u  00pa3oBaHUs  JIBIMOBOrO  a’po3oiia. [ypOyieHTHas BA3KOCTb,
TEIUIONMPOBOHOCTh U AudPy3us. AnreOpaumdeckas mojnesb TypOyneHTHocTH. K-g
MOJieNIb TYpOYIEHTHOCTH. [ paHUYHBIE YCIOBUS JJIsl TAPaMETPOB TYpOYJIEHTHOCTH Ha
orpaxacHusx.  MogenupoBaHue  mpoueccoB  ropenus.  OgHocTyneHYaTas
HeoOpaTtumasi OpyTTO-peakius MEXAy TOPIOYMM M OKUCIIUTENeM. J[ByXcTyrneHuaras
peakuus U oOpazoBaHue caxxu. MaremaTuueckas MoOJleJib 00pa30BaHUs, KOATryJIsLHUH
U TIepeHoca IbIMOBOro a3po3os. [loriomienue, paccenBanue U ociadJIeHUE CBETA B
a’po3oiie. PaauanuoHHBIM TEMJIONEPEHOC B HENMPO3PAYHOU cpene. Y paBHEHUE
MepeHoca TEMJIOBOr0 U3JTYy4YEHHUs, METOABI PEIICHUS 3aJa4d O MEPEHOCE TEMJIOBOI0
U3IIy4EHUs1 — MOTOKOBBIHN, U] Yy3MOHHBIN, AUCKPETHBIA U cTatucTHueckuil (MoHTe-
Kapno). I'pannunble 1 HayaJdbHbIE YCIOBHUS HA OTPAXKIAIOMIMX MOBEPXHOCTIX U Ha
MMOBEPXHOCTH TOPIOYEr0. Y CJIOBHUS B CEUEHMSIX MPOEMOB U B MPUJIETAIONICH K HUM
BHellIHeW oOnactu mpoctpancTtBa. Knaccudukanus auddepeHuuanbHbIX Moaenei
moXkapa.

IIpakTuyeckoe 3ansitue. 1. Co3maHue TOMOJOTHU OOBEKTA JJISI OLICHKU
MO>KapHOT0 PUCKa C MOMOIIBIO MPUKJIIAIHBIX MPOrPaMM Ha OCHOBE MOJIEBBIX MOJIEIIEH
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noxkapa. 2. Co3qaHue U pacdeT dBaKyallMOHHON COCTABIISIONICH pacyera MoKapHOTo
pHuCKa.

3. uddepennuanpHas (moyeBas) MaTeMaTHYeCKas MOJIENb MoKapa B 3/IaHUH.

4. Pacuer MoKapHOro PUCKa C MOMOIIBIO MPUKJIAJHBIX MPOrpaMM Ha OCHOBE

TMOJIEBBIX MOJIEJIEH MOXKapa.

CamocrtosTenbHass padora: CymHOCTh MeTO/a, e€ro MHPOPMATUBHOCTH H
00JIaCTh TPAKTHYECKOT'O HCIIOJB30BaHUS, 0a30ByH0 cucTeMy auddepeHIInanIbHbIX
YpaBHEHHM B  YACTHBIX MPOU3BOAHBIX  [JJIi  ONHUCAHUS  TYpPOYJIEHTHOIO
HECTAllMOHAPHOT'O JABMIXKEHHUSI U TIPOLIECCOB TEIIO- U MacCOOOMEHa, alre0pandecKkyro
MOJIeJIb TYPOYJIIEHTHOCTH.

Pexomenayemas sureparypa:

OcHoBHas [1-2],

Jononuutenbhas [1-3].

3204HOU (popMBbI 00yUeHHS

Tema 1. OcHOBHBIE MOJIO)KEHUS M MOHATHUA MOKAPHBIX PUCKOB, a TaKXKe
METOJ0B NPOrHO3UPOBAHUA ONACHBIX (pakTOpOB moxkapa (ODII).

Jleknusa.  duznueckue  BeIMUYMHBIL,  xapakrepusyronme ~ O®PII B
KOJINYECTBEHHOM oOTHomeHuu. lIpenensHo nonmyctumseie 3HaueHuss O®IL Lemu u
3ajaun ompeneneHus (pacdyéra) pa3IMYHBIX BHUIOB TMOXKAPHBIX PUCKOB IS
pa3MuHbBIX O0BEKTOB. MX KpuTHUeckHe HOpMaTHUBHBIE 3HaueHusa. OnpenencHue
(XapakTepucTHKa) pa3IMUHbIX BUJOB MOXKapHbIX pUcKOB. HopMaTuBHBIE JOKYMEHTHI,
ONpENEeNAIONINe TMOoXKapHble pucku. Kakue BelIWYuHBI BXOAST B (GOpMyny
OMpENENCHUs PAcyETHOM BEJIMYMHBI HWHAWMBUAYAIBHOTO TIOXKAPHOTO  pPHUCKA.
OcHoBHBIE TpeOOBAaHUSA K OMpPENeNICHUIO MOKAPHOH OMACHOCTH MPOU3BOJCTBEHHBIX
00BEKTOB.

CamocrositesibHass pabdora. HopMaTuBHO-paBOBOE pPEryJIMPOBAHHUE B
00JIaCT OIIEHKH TIOKApPHOM OMAaCHOCTH Pa3JUYHBIX 00BbEKTOB. (OCOOEHHOCTHU
ONpeNeNeHUsT TMOXKApHBIX PHCKOB HA HETHUNOBBIX o00bekTaXx. CoBpeMeHHOE
MOJIOXKEHWE METOAMK IO OIEHKH IOKapHBIX PHUCKOB Ha OOBEKTaxX pazIMYHOIo
HazHaueHus. [loxkapHBII pUCK — Mepa BO3MOKHOCTH peEaU3alUU  ITOXKAPHON
OMAaCHOCTHU M €€ MOCIEACTBUAN AJIS JTIOAEH U MAaTEPUAIbHBIX IEHHOCTEMN.

Pexomenayemas aureparypa:

Ocnognas [1-2],

JHonomauTenbHas [1-3].

Tema 2. OcHOBHble TOHSATHS W YPAaBHEHUS  HHTErpajJbHOM
MaTeMaTH4YeCKOil MOJeJIH M0Kapa B OMeIeHNH.

I[IpakTuyeckoe 3ansaTue. 1. KonudyecTBeHHass OIEHKa COCTaBJISIONIUX
MaTepuaJbHOIO0 M SHEPreTUYecKoro OajaHca mokapa B MX jJuHamuke. 2. Pacuer
JUHAMHUKY MaTepUaJbHOTO M SHEPreTHYecKoro OajaHca Mmokapa B MpOrpaMMe Ha
OCHOBE MHTETpAIbHONW MaTeMaTHIeCKOM MoJIesd U 0(hOpMIICHHE OTYETA.
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CamocrosiTesibHass padora. VcxonHble MOJOXKEHHS W OCHOBHBIE MOHSITHUS
MHTETPAILHOTO METOAAa TEePMOAMHAMUYECKOr0 aHaimm3a mnoxapa. CBolicTBa
ra3o00pa3Hoil cpefbl B MOMEIIEHUH TpU Noxkape. HTerpaibHbI METOJ ONUCAHUs
COCTOSTHUSI Ta30BOM Cpenbl NpH MoXape B TMOMelleHuH. JpIMooOpa3oBaHuE U
napameTphl JbiMa, 00pa30BaHHOI'O TBEPALIMHU YacTUllaMu. CBS3b MEXTY ONTUYECKOM
MJIOTHOCTBIO JbIMA U TAJIbHOCTHIO BUIMMOCTH.

Juddepernumansable ypaBHEHUS HWHTETPAJbHONM MaTEMaTHUYECKON MOJIeNn
Mo’Kapa, OMNHMCHIBAIONIME JWHAMUKY ONAcHBIX (akTopoB moxapa. HavanbHble
YCJIOBHSI U YCJIOBUS OJHO3HAYHOCTU. Kiaccudukaius M CyImHOCTh MHTErPAIbHBIX
MaTeMaTH4eCKUX MOJeNIied mokapa. Maremarndeckas NOCTaHOBKA 3aladyd o
nporHo3upoBanun  O®II Ha ocHOBe TMOJHOW cHUCTeMBbl JuddepeHIranIbHbIX
YpaBHEHUN UHTErpajJbHON MOJEINIH IOXKapa.

CoBpeMEHHbIE MNPOrpaMMHBIE TPOAYKTHI, PEATU3YIONIME HHTErPAITbHYIO
MaTeMaTHYEeCKyl0 MOZENb MoXapa. OJKCIEepUMEHTAIbHbIE METOABl OIpEIeICHUS
JUHAMUKHU ONAcCHbIX (PaKTOPOB MOXkKapa.

Pexomenayemas gureparypa:

Ocnognas [1-2],

JHomnonaurensHas [1-3].

Tema 3. T'azoo0MeH mnomemeHnii W Temaopusznyeckue QGyHKUHWH,
Heo0XoAuMBbIe 1/ 3AMKHYTOI'0 OIIMCAHMS IOKapa.

CamocrosiTesibHast padora. PacnpeneneHue JaBiI€HUM 1O  BBICOTE
nomenieHus. [1I0ockocTh paBHBIX AABICHUM U PEXHUMBI padoThl mpoema. Pacuer
pacxona rasa, BbIOpacelBaeMOro 4yepe3 mnpoembl. Pacder pacxoga Bo3nyxa,
MOCTYMAIOIIEro Yepe3 mpoeMbl. BiusHue Berpa Ha razooOMeH. OleHKa BEIMYUHBI
TEIJIOBOI'O MOTOKAa B OTPaXICHUSA. DMIUPUUYECKUE U TMOITYIMIUPHUUYECKUE METOJbI
pacdera TEIUIOBOrO MOTOKA B OrpakIeHMs. MeToabl pacueTra CKOPOCTU BBINOPAaHUS
TrOPIOYMX MATEPHAIIOB W CKOPOCTU TEIUIOBbIAEHEHUA. DopMymnsl s pacyera
CKOPOCTH ABWKEHUS YXOIAIIMX ra30B U ITOCTYIMAOIIEr0 BO3AYyXa B Pa3HBIX TOYKaX
npoeMa. 3aBUCHMOCTH MAacCCOBBIX pPacXoOJ0B YXOASAIMX Ta30B M IOCTYMAKOLIErO
BO3lyXa JJIsl IPOEMOB IPU PA3IUYHBIX PEKUMAX ra3000MeHa OT F€OMETPUUYECKHUX
XapaKTepUCTUK ATOTO MPOEeMa U CPEAHEOOBEMHBIX MapaMeTPOB COCTOSIHUS Ta30BOM
cpenbl B TOMENIEHUU (MJIOTHOCTA W JAaBieHusi). PaguallMOHHO - KOHBEKTHBHBIM
IpoLEece TEMIONEePeHoca B ra3000pa3Hoii cpejie Mpu NoKape B TOMEIICHUH.

Pexomenayemas qureparypa:

OcHognas [1-2],

JonomuutenbHas [1-3].

Tema 4. MaremaTndeckasi IMocTaHoBKa 3amgauu o auHamMuke ODII B
HAYAJbHON CTAAUU MOXKaPA.

CamocrosiTeibHass padora. Kitaccudukanus HHTErpaibHBIX MOeEeH
noxkapa. MHrerpanbHas wMareMaTH4YecKas MOJENb IIoXKapa ISl HCCIETOBAHUS
JTUHAMHUKH OMACHBIX ()aKTOPOB IMOXKapa U ee YUCJIeHHas peanu3aius. MHTerpansHas
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MaTeMaTh4yecKas MOJeIb HavYalbHOM CTaJAMHM I0Kapa M pacyeT KPUTHICCKOM
MPOIOJDKUTEIBHOCTH MOXKapa.

Teopus moxapa u npouecc ropeHus. HavampHbIi 3Tanm moxkapa B 3aKpBITOM
NOMEIICHNH JO TIIOJHOrO OXBaTa IUIAaMEHeM. PacueT BpeMeHH »JBakyalluu U3
TOPSIIErO TIOMEIICHHMS.

Pexomenayemas aureparypa:

Ocnognas [1-2],

HomnonautenbHas [1-3].

Tema 5. [IIporHosupoBanme O®PII npum TymeHuu mnoxapa
HCI0JIb30BAHMEM HHTEIPAJIbHOI0 METO/A.

CamocrosiTtesibHass padora. PacueT KpPUTHYECKUX 3HAUYEHUM CpPETHUX
napamMeTpoB  COCTOSHUSL  cpeAbl B mnomemeHuu. Pacder  koddduiimenra
TEIUIONOIJIOIIEHUS TPU OINPEIEIICHUN KPUTUYECKONW NMPOAOJLKUTEIBHOCTH MOXKapa.
PexxrmM MOJIHOCTBIO Pa3BUBILIETOCS MOXKApa U TEMIIEPATYPHI, IIPH ITOM JTOCTUTAEMBIE.
Bribpoc muiamenn wu3 ropsumiero nomelleHus. PacnpocTpaHeHue moxapa u3
nomenieHus. OCOOEHHOCTH pa3BUTHA IMOXKapa B KUJBIX 3[aHUAX, OOLIECTBEHHBIX
3IaHUSAX, MPOU3BOJICTBEHHBIX M CKJIAJACKUX NOMEIICHUAX, CEIbCKOXO35MCTBEHHBIX
o0beKTax, Ha TpaHcnopre. MccienoBanue TeMIepaTypHOro pekuMa B BEpXHEH 30He
IIOMEIIEHUS IIPU JIOKAIBHOM moxape. Mccnenopanue IUHaMUKU ABUKEHUS TPAHULIBI
3aBIMJICHHOM 30HBI IIPU JIOKAJIBHOM IIOXKape. BimsHue pacnosnoKeHus roproden
Harpy3Kd Ha JIWHAMHUKY OMAaCHBIX (PAaKTOPOB Mmokapa U Ta3000MEH TOMEIICHUSI.
Ontumuzanus OrHE3allUuThl CTPOUTENIBHBIX KOHCTPYKIHMM C y4eToM mapaMeTpoB
pealbHOIO MOXapa.

Pexomenayemas sqmreparypa:
Ocnosnas [1-2],
JHonomautenbHas [1-3].

Tema 6. OcHOBHBIE MOJIOKEHUSI 30HHOI0 MOACJIHUPOBAHUS IO0XKAPOB.
YucjieHHas peaju3anusi 30HHON MO/IeJIN.

CamocrositesibHast paGora. (OCOOEHHOCTH pacHpefesieHUs] JTOKaJTbHBIX
napamMeTpoB COCTOSIHUSI Ta30BOM CpeAbl BHYTPHU IMOMELICHUS B HavyalbHOM CTaguu
nokapa U npu JOKAJIbHBIX MoXKapax. Pa3neneHne npocTpaHCTBa BHYTPU MOXkapa Ha
30HbI. OrnpeneneHue MOTOKOB MacChl M SHEPrUU W3 KOHBEKTHUBHON KOJIOHKM B
MIPUIIOTOJIOYHBIN CJIOM Ha OCHOBE TEOPUHM CBOOOTHOW TYpOYJIEHTHONW KOHBEKTHUBHOM
ctpyu. Juddepennnanpubie ypaBHEHUST MaTepUaIbHOIO OajaHca ra3oBOM Cpebl U
€ KOMIIOHEHTOB, OallaHca ONTUYECKOTO KOJUYECTBA JAbIMAa M SHEPruu s
MPUIOTOJIOYHOW 30HBI TPU OTCYTCTBHUM Ta3000MeHAa C BHEIIHEH aTtMoc@epoi.
Huddepennuansupie ypaBHEHUs IBVWIKCHHUS HIKHEH TPAHUIBI TPUIOTOJIOYHOM
30Hbl. HauaneHble ycnoBus. MaTreMmaTtndeckas MOCTaHOBKA 3aJa4M MPH Ta3000MEHE
MPUTOJIOYHOTO CJIOSI C BHEIIHEN CPEeOod M U3MEHSIOIMMMCA CO BPEMEHEM 0OYarom
noxxkapa. MaremaTudeckass TOCTaHOBKAa 3aJaydl O JUHAMHKE OMAaCHBIX (HaKTOPOB
nokapa B IPHUIIOTOJIOYHON 30HE U €€ aHAJUTUYECKOE PEIICHUE MPHU MOCTOSTHHBIX
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3HAQUEHUAX pa3MEpoB U TEMJIOBOM MOIIHOCTA oOyara TOpPEHUs. YCJIOBHUS
BO3HMKHOBEHHUSI B3PBIBOOMACHBIX CMECEU, XapaKTEPUCTUKU OOBEMHOIO B3PHIBA,
MOIIIHOCTh B3pbIBa (pacueTHbie mapameTpbl). CI0KHOCTh YHCICHHOM peann3aiuu
MOJTHOM 30HHOM MaTeMaTU4eCKOW MOJENU. AJTOPUTM YUCICHHOTO PEIICHUS 3aa4u
Ha [IDBM. CrpykTypa mporpamMmbl U €€ 3amyck. J[efcTBUS NMpuU BO3HUKHOBEHUU
OILIUOOK.

Pexomenayemas squreparypa:

Ocnognas [1-2],

JononuutenbHas [1-3].

Tema 7. OcHoBbl auddepeHUUAIbHOr0  (MOJEBOro)  MeTOAA
nporHozupoBanusi OPIIL. Uucinennas peanusanus mNoJaeBOH MOAEIH.

Jlekumus. CymHocts nuddepeHuuaibHOro MeToja, ero MHGOPMaTUBHOCTD U
00JlacTh MPAKTUYECKOr0 HCMoyib30BaHUus. COBPEMEHHOE COCTOSHHE BOIpOCa.
Yucnennas peanuzaius AudpepeHnraibHol MaTeMaTHIeCKo MOJISITH.

bazoBas cuctema auddepeHIaIbHbIX YPaBHEHUM B YAaCTHBIX MPOM3BOHBIX
JUISL OTIMCAHMSI TypOYJIEHTHOTO HECTALIMOHAPHOI'O JIBUYKEHHS M INPOLIECCOB TEIUIO- U
MaccolEpeHOCa B MHOTOKOMIIOHEHTHOH TIa30BOMl CMECH C YYE€TOM XHUMHUYECKHX
peakiuii u  oOpa3oBaHUsS JBIMOBOro  a’po3ona. TypOyjeHTHass  BSI3KOCTb,
TENJIONPOBOHOCT U auddy3us. Anredpanueckas Mopenb TypOyneHTHocTH. K-¢
MOJieNib TYpOyJIeHTHOCTH. [ paHMYHbIE yCIIOBUA JJISl TApaMEeTPOB TYpOYJIEHTHOCTH Ha
OrpakJIeHusAx. MojenupoBaHue  mpoueccoB  ropeHuss.  OgHocTyneH4aras
HeoOpaTtumasi OpyTTO-peakius MEXAy TOPIOYMM M OKUCIIUTeNeM. J[ByXcTyneHuyaras
peakiusi 1 oOpa3oBaHue caxxu. MaremaTuueckas MoJiesib 00pa30BaHUS, KOATYIISIIHH
U TepeHoca IbIMOBOro a’po3oss. [lorynomienue, paccenBanue U ociablieHUe CBETA B
a’po3oiie. PaauanuoHHBIM TENJIONEPEHOC B HENPO3PAYHOU cpene. Y paBHEHUE
NepeHoca TEMJIOBOr0 M3IYyYEHHs, METO/bl PEIICHHS 33Jladyd O MEPEHOCE TEIMIIOBOIO
U3TyYEHUs — MOTOKOBBIN, MU Py3nOHHBIN, TUCKPETHBIN U cratucTuyeckuii (MonTe-
Kapno). ['pannuyHble 1 HavyalbHbIE YCIOBUS HA OTPaXAAOLIUX MOBEPXHOCTSAX U Ha
MOBEPXHOCTH TOPIOYEro. Y CIOBUS B CEUEHUSX MPOEMOB M B NPUIIETAIONIEH K HUM
BHeIIHeW obnactu mpocrpaHcTBa. Kitaccubukamus muddepeHuaibHbIX Mojeei
nokapa.

IIpakTnyeckoe 3ansitue. 1. Co3maHue TOMOJOTMU OOBEKTA JJIA OLICHKH
MOKAPHOT'0 PUCKA C MOMOILbBIO IPUKJIAIHBIX TPOrpaMM Ha OCHOBE MOJIEBBIX MOJIEIEN
noxapa. 2. Co3gaHue U pacueT HBAKyallMOHHOM COCTaBJISIONIEH pacdeTa IMOKapHOIo
pucka. 3. JuddepenuuansHas (mojeBas) MaTeMaThuueckas MOJEIb TMoXapa B
3nanuu.4. Pacyer mokapHOro pucka ¢ NOMOIIbIO MPUKIAIHBIX MPOrpaMM Ha OCHOBE
TMOJIEBBIX MOJIEIJIEH TTOXkKapa.

CamocrosiTeibHass padora. CymHoOCTh MeToAa, €ro MH()OPMATHUBHOCTH H
00JIaCTh MPAKTHUYECKOr'0 HUCIIOJIb30BaHMUsA, 0a30BYyl0 cucTeMy Au(GdepeHIInalbHbIX
YpaBHEHHM B  YACTHBIX MPOU3BOAHBIX  [JJII  ONHUCAHUS  TYPOYJIEHTHOIO
HECTAI[MOHAPHOTO JIBM)KEHUS U MPOILIECCOB TEIUIO- K MacCOOOMEHa, aJiredpanyecKyro
Mojenb TypOyneHTHOCTH. bazoBas cucrema nuddepeHunanbHbIX YpaBHEHUH B
YaCTHBIX MPOU3BOJHBIX JJI OMUCAHUS TypOYJIEHTHOTO HECTAIMOHAPHOTO JBUKEHUS
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U TPOIIECCOB TEIIO- U MAcCCONepeHoca B MHOTOKOMIIOHEHTHOW Ta30BOM CMECH C
Y4€TOM XUMUYECKUX peaKIuid U 00pa30BaHUS THIMOBOTO a’po3oiid. TypOyneHTHas
BA3KOCThb,  TEIUIONPOBOAHOCT, U auddysua.  AnreOpamdeckas  MOJCHb
TypOynentHoctu. K-¢ Moaens TypOyneHTHOCTU. ['paHuuHble yCnoBUSA IS
napamMeTpoB TypOYJIEHTHOCTH Ha OrpaxJIeHHUsIX. MoJenupoBaHue MPOIECCOB
ropeansi. OnHOcCTyneHYaras HeoOpaTtumasi OpyTTO-peakids MEXIYy TOPIYMM U
okuciautTeneMm. JIByxcTymeHuaTas peakius U oOpa3oBaHuEe caxu. MaremaTudeckas
MOJIeSIb 00pa3oBaHusA, KOAryJsIMUU U MEepeHoca AbIMOBOro a’posos. llormnomenue,
pacceMBaHue M ocialbJIeHHEe CBeTa B a’po3oje. PanuanuoHHBIA TEIUIONEPEHOC B
HEMpo3pauHoil cpeae. YpaBHEHHE TMEpeHoca TEIJIOBOTO H3IYYEHHUS, METObI
pEIIeHMs 3a/1auu O TIEPEHOCE TEIJIOBOTO U3JIYYEHUS! — MOTOKOBBIN, TU(Qy3MOHHBIH,
IUcKpeTHbIN U ctatuctuueckuit (MonTe-Kapno). I'pannyuHble 1 HadaJIbHBIE YCIOBUS
Ha OTPAKIAIOIIMX MOBEPXHOCTIX U HA MMOBEPXHOCTH FOPIOYEro. Y CIOBUS B CEUEHUSAX
NpoeMOB M B TpWIeramoned K HUM BHEIIHEH 00JacTh MPOCTPAHCTBA.
Knaccudukarus nudpepeHuranbHbIX MOJIeIeH moxapa.

Pexomennyemas ureparypa:

OcHoBHas [1-2],

JononuutenbHas [1-3].

5. MCTOI[I/I‘ICCKI/IE PEKOMEHIALMHA MO OPTraHU3aANUUA U3YICHHUSA TUCIHMUIIJIUHDBI

[Ipun peanuzanuu mporpaMMbl AUCIUIIINHBI KCIOJB3YIOTCA JIEKIIMOHHBIE U
MPaAKTUYECKUE 3aHATUS

OOmMMU 1ETIMHU 3aHATUM SBISIOTCS:

— o0o01IeHne, cucremMaTusanus, YriayOlieHue, 3aKpenjeHue TeOopPEeTUYEeCKUX
3HaHUH TI0 KOHKPETHBIM TeMaM JAUCITUTLINHEI;

— dbopMupoBaHUE YMEHUH TPUMEHSATH TIOJYYCHHBIE 3HAHUS Ha TMPAKTHUKE,
peanu3anus €JUHCTBA UHTEIUIEKTYAIbHON U IPAKTUYECKON NEATENbHOCTH;

— BbIPa0OTKa MIPU PEHICHUH TMOCTABJICHHBIX 33/1a4 MPOPECCHOHAIBHO 3HAYMMBIX
KauecTB:  CaMOCTOSITEJIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUIIUATUBBI.

[enssMu JIEKIIUN ABISIIOTCSL:

- JaTh  CHUCTEMAaTU3UPOBAHHBIE HAYYHbIE 3HAHUS 1O  JUCLUIIMHE,
aKLIEHTUPOBaB BHUMAaHUE Ha HaM0OJIee CI0KHBIX BOIIPOCAX;

- CTUMYJMPOBATh aKTUBHYIO MTO3HABATEIBHYIO JAESTEIHHOCTh 00YyUaIONINXCs,
CoCcOOCTBOBATH (HOPMHUPOBAHUIO HX TBOPUECKOTO MBIIIICHHS.

B xome mnpaktuueckux 3aHATUN oOecneurBaeTcsi MPOLECC aKTHUBHOTO
B3aUMOZEICTBHS 00y4YalOUIUXCsl C MPENoaBaTesieM; MPUuoOPETAIOTCS MPAKTUUYECKUE
HaBbIKM M yMeHus. Llenp MpakTUYECKUX W CEMHHApPCKUX 3aHSATUN: YIIyOuUTh H
3aKpenuTh 3HAHUS, MOJIyYE€HHbIE Ha JIEKI[UU, (OpMHUpPOBAHHE HABBIKOB PabOTHI C
uHopmManMel W MCIOJIB30BAHUS 3HAHWM [T PEIICHHS MPAKTUYECKUX 3aj/1ad,
BBIITOJIHEHUE TECTOBBIX 33JJaHHI 110 IPOBEPKE MOJYYEHHBIX 3HAHUW U YM €HUMU.

CamocTrosaTenbHass pabora oOydaromMXcs HampaBieHa Ha yriyOJeHue Hu
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3aKpeIyieHue 3HAHWM, MOJYYEHHBIX Ha JIEKIHUSAX M JIPYTUX 3aHATUAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO AKTHMBHOIO MPUOOPETEHUS HOBBIX, JOMNOJHUTEIbHBIX
3HaHUMU, IOATOTOBKY K IIPEACTOSAIIUM 3aHATUSAM.

6. OIIeHO‘leIe Marepuadabl 0 JTUCHUIIVIMHE

Tekymmii KOHTPOJIb yCIIEBAEMOCTH 00ECIIeYMBACT OIEHHBAHNE XOa OCBOCHUS
JVCUUIUINHBL, TIPOBOAUTCS B COOTBETCTBUH C COJCPKAHUEM JUCIHILINHEI 110 BHIaM
3aHATHUNA B popMe Ompoca/qoKIa10B/peieHus 3a1a4/ TeCTUPOBAHMSL.

[IpomexxyTouHast aTTecTanus OOecledrBaeT OLIEHUBAHUE MPOMEKYTOUHBIX U
OKOHYATEJILHBIX PE3yNbTAaTOB OOy4YeHHS IO TUCHUIUIMHE, TPOBOAHMTCA B (opMme
’K3aMEHa.

6.1. IlpuMepHbIE OLIEHOYHbIE MATEPHUAJIBI:

6.1.1. Texymero KOHTpoJIs
Tunosbie BONPOCHI AJIs1 ONpoca:

1. Kakossl nenu nporuosupoBanus ODII?

2. Jlaiite onpenenenue noxapy u OOII;

3. OxapakTepusyiTe MoKapHbIi (HaKTOp - MJIaMs U UCKPHI,

4. Oxapakrepu3yTe mOXapHbId (QakTop - TOBBIIIEHHAs TeMIepaTypa
OKPY’KAIOIIEH CPEbI;

5. OxapakrepusyiiTe MoXapHbIil (aKTOp - TOKCUYHOCTHh MPOAYKTOB TOPEHHUS U
TEPMHUUYECKOTO PA3JI0KEHUS;

6. OxapakrepusyiTe mOXKapHbIi (HaKTOp — JIbIM;

7. Ilepeuucnute npenenbHo nomnycrumbie ODII;

8. Ha kakue kiacchl Aenarcst MaTeMaTH4eCKUE MOJIEIH 110XKapa;

9. Ilepeuncante OCHOBHBIE ONAacHbIE (PAKTOPHI OXKAPA;

10.B kakux HOPMATHBHBIX JTOKyMEHTax perjaMeHTupyrTcs ODII;

11.Kakue maTeMaTHYeCKHE METOAbI TO3BOJIAIOT onleHUTh ODII.

12.Kakue puzndeckue sBiICHUS BIUSIOT Ha paCpOCTpaHECHHE TToXKapa?

13.Tlepeunciute GakToOphl, BIUAIONIME HA CKOPOCTh PACIpPOCTPAHEHUS TJIaMEHU
[0 TOPIOYUM MaTepUaliaMm;

14.Oxapakrepu3syiiTe moxxapHblid (GakTop - Iaamsi U UCKPHI;

15.0Oxapakrepu3yiiTe noxapHblii (akTop - TOBBIIIEHHAs TeMIeparypa
OKPYXaIOIIEH CPeabI;

16.Oxapakrepu3yiiTe MoKapHbId (PakTop - TOKCUYHOCTh MPOIYKTOB TOPEHUS U
TEPMUYECKOTO Pa3I0KEHHUS;

17.0xapaktepu3yiiTe noxxapHblid PaKTop — AbIM.

18.B dyem 3akitouaercss OCHOBHAsl CIIOKHOCTb HCCJIEIOBAHUS TIOXapa Kak
bu3nuecKoro sBICHU?

19.TlosicHuTE CYITHOCTH METO/Ia aHAIM3a CIIOKHBIX MPOIECCOB;

20. Kakue cBoiictBa roprtoueit Harpy3ku (I'H) m kakum oOpazom BIMSIOT Ha
JTUHAMUKY TI0’Kapa U €ro OMmacHbIX GpakTopoB?
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21.1ToueMy HEBO3MOXXHO TOAPOOHO W3y4uTh BiusHue cBoiictB ['H Ha
INpOTEKaHHE MOKapa TOJIBKO Ha OCHOBAHUHU (PU3UYECKUX IKCIIEPUMEHTOB?

22.0OxapakTepu3yiTe noxapHbiid GakTop — miams.

23.Ha kakue 3Taribl JIeJUTCS ToXKapa B 3aKPBITOM MTOMEITICHUH ?

Tunosbie TeMbl IS 10KJIAA0B:

1. ®usmyeckue BeauYuHBI, Xapakrepuszytomue ODII B KoIMUYECTBEHHOM
orHoweHuu. [IpenensHo nonycrumele 3HaueHns OPIL

2. Uemn u 3amaunm onpeneneHus (pacu€ra) pasjMuHBIX BHUIOB IMOMXKAPHBIX
PHUCKOB JIJIs1 Pa3JIMYHBIX O0BEKTOB. X KpUTHUECKNE HOPMATUBHBIE 3HAUCHMUSI.

3. Omnpenenenue (XapakTepucTUKa) pa3InyHbIX BUOB MMOXKAPHBIX PUCKOB.

4. Yacrora BO3HMKHOBEHHUS TNIOKapa B 3JaHUM U KakuM o00pa3oM OHa
OIpeeNsAeTCs.

5. BeposTHOCTh 3(pdexkTuBHOrO cpadarbiBaHUSI ABTOMAaTHYECKUX YCTAHOBOK
MOKApOTYIIEHUS B 31aHUMU.

6. BeposTHOCTb MHpPHUCYTCTBUS JIIOJIEM B 3MaHUM M KakuM o00pa3oM OHa
OIIPENEIACTCS.

7. BeposATHOCTh 3BaKkyallMu JIIOAEH MpU MOXKape W KakuM o0pa3oM OHa
OIIPENETACTCS.

8. BepositHOCTh 3 PeKkTUBHON pabOThl CUCTEMBI MPOTUBOIOKAPHOU 3aIUTHI,
HaIpaBJICHHOW Ha obecreueHrne 6e30MacHoi IBaKyaluu JTrofel npu noxape. Kakum
00pa3oM OHa PaCCUMTHIBACTCA U KaKMe COCTABIISIONINE BXOJSAT B PACUET.

9. XapakTepucTuka W CyTh pa3IMYHBIX MaTEMAaTHUYECKUX MOJICJICH,
MPUMEHSAEMBIX IpU pacuyére (mporao3upoanun) OPIIL.

10. OcHoOBHBIE TMOHATUA, TPUMEHsiEMble Mpu TporHozupoBaHun O®II u
OIPENIEIEHUN MOKAPHBIX PUCKOB U UX OINPEACIICHUE.

11. Bpems OnokupoBku mnyteit sBakyamuun O®Il — ocHoBHOW BoImpoc,
paccMarpuBaeMblil B MPEAMETE JJIA TPAXKAAHCKUX 3IaHUM.

12. OcoOeHHOCTH OmpejeeHus] MOKAPHBIX PUCKOB JUJII TPOU3BOICTBEHHBIX
00BEKTOB.

13.YacToTa peanu3anuu MOXKapOOMACHBIX CHUTYallMd U KaKuM oOpa3oM OHa
OIPENETSAETCS.

14. TloctpoeHue moseld omnacHbIX (AKTOPOB TOXKapa I Pa3IMYHBIX
CLEHAPHEB €r0 Pa3BUTHS IPU BO3ACUCTBUU pa3inuHbix OPIL

15. BO3MOXHOCTh BO3SHUKHOBEHUSI aBAPUMHBIX CUTyallUii U UX MIEPEUEHb.

16. TlocTpoeHre JOTHYECKOrO JiepeBa COOBITUH (JTOTHYECKOM CXEMBI)
CILIEHApUEB BO3HUKHOBEHUS U PA3BUTHS MI0KAPOOMACHON CUTYaLlUH.

17. Ouenka mnocnencrBuii BozaencTBusg O®II Ha mrogel Mg pa3IMYHBIX
CLIEHApUEB Pa3BUTHS MOKapa.

18. AHamu3 HaaWuWs CUCTeM oOOecCleueHHs ToKapHOW 0e30macHOCTH
IIPOU3BOJICTBEHHBIX OOBEKTOB U KAKUM 00pa30M OH OCYILECTBIISIETCS.

19 Omnpenenenue pacd€THOTO CICHApHs HA MPOU3BOJICTBEHHOM OOBEKTE U
KOJIMYECTBA FOPIOYMX BEIIECTB, BBIILEAIINX B OKPYKAIOLIEE MPOCTPAHCTBO.
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20. IlepedueHbp BOMPOCOB, BXOASAINIMX B MeTOAMKY oneHku OO®Il Ha
MIPOU3BOJICTBEHHBIX 00BEKTAX MPHU OMPENCIICHUH MOKapHOI'0 PUCKA.

TunoBble 3a1a4u:

1. IIpoBecTn pacueTr TMHAMUKH OMACHBIX (PaKTOPOB IMOXKapa MO KOHKPETHOMY
BapUaHTY MWCXOAHBIX JHaHHBIX. [locTpouTh rpaduku U3MEHEHHS BO BpPEMEHHU
COCTaBJISIIOIMX MAaTEpPUATLHOTO W JHEPreTHYecKoro OajaHca Tmoxapa, a TakxkKe
rpadMKu U3MEHEHUSI MAacChl U BHYTPEHHEHW YHEPruu ra3a B MOMEIICHUH.

JlanHbie 1714 pacuera

[TapameTp Howmep Bapuanra pacuera

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

ITomenienue, M

JUTAHA 5 10 | 36 5 10 36 5 10 36 5 10 36
IMpUHA 4 6 12 4 6 12 4 6 12 4 6 12
BBICOTA 2,6 4 8. | 2.6 4 8 2,6 4 8 2,6 4 8
IIpoem 1, m:

Huxuuii cpes 0 mns Bcex BapUAHTOB pacuera

BepxHnii cpe3 0,05 m1s Bcex BapraHTOB pacyera

HIUpUHA 0,8 i1t Bcex BapuaHTOB pacyeTa

[Ipoem 2, m:

Hwxnnit cpes 08 08|04 |08|08]|04|08|08|04/|08]|08]| 04

Bepxnuii cpes 2323|6023 |23[60|23|23|60]|23|23| 60

Iupuna 12 [ 2436|1224 36|12 )24 ]36]|12]24 3,6
BCKPBITHE 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
I'oprouas Harpyska: JPEBECHHA KEPOCHH JIEH MACIJIO TII-22
IUIMHA, M 5 10 10 | 0,5 1 4 5 10 10 0,5 1 4
IUPUHA, M 4 6 6 0,5 1 4 4 6 B 0,5 1 4
Mmacca, KT 1000 3000|3000 20 | 80 |1300| 500 |1500[1500| 20 | 80 1300

2. IlpoBecTy C NMOMOLIBI0 MHTETPAIBHON MOAEIM MOJIECIUPOBAHUE MOXKapa B
IIOMEIICHUSAX ¢ OJHUM IPOEMOM, ABYMS IPOEMaMHU U C IEPEMEHHON MIPOEMHOCTBIO.
[TocTpouts rpaduku U3MEHEHHS] BO BPEMEHH MapamMeTpoB Ia3000MeHa.

3. B mnporpamme Fenix2+ cdopmupoBaTh pacu€THYO MOJElbh MOXKapa B
KBapTupe (IUIaHBl KBapTUP MPUIIArarTcs K 3aJaHUI0 HAa MPAKTHYECKOE 3aHSTHUE).
PacuétHas Monenbp COCTOMT U3 KBapTUpPbl (B COOTBETCTBUM C BapHaHTOM),
KOPUA0pPOM JUIMHOM 15 U mmpuHoit 3 MeTpa U BecTUOIOJISI pa3MepoM 5 Ha 5 METpOB
(B KOTOpPOM HaXOJIUTCSI OKHO U JBEPh — CBsI3b ¢ aTMocdepoit). ['panuiibl pacuéTHOrO
JIOMEHa OJIHO3HAYHO OIPEIEISIIOTCS pacuy€THOM ceTkoil (cerkamu). IlokapHas
Harpy3ka — TpsSIMOYTOJbHUK (MCIOJB30BaTh TOJBKO peakuuu Oe3 XJopa).
CdopMupoBaTh TP TPYIIHI «JIATYUKOBY» U «ILIOCKOCTU». [lepBas rpyrina 1aT4ukoB
— Yy BbIXOJA M3 KBapTUpBL. BTopas — nocepeaune kopuaopa. Tperbs — y BeIXoAa U3
BECTUOOJISI.

4. B nporpamme Fenix2+ mo pacyeTHON MOjeNH MoXKapa B KBapTUPE MPOBECTH
MOJICIUPOBAHNE AUHAMUKHU OMACHBIX (PAKTOPOB MOXKapa.
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5. Co3manme  CIeHApuUeB DHBaKyallud B  IOMCHICHUSIX  Pa3JIMYHON
(GYHKIIMOHAIBHOM OMAaCHOCTH M MOCJEIYIOIIEr0 pacyeTa BpeMEHHU dBaKyalluu JIO1eH.
Co3nath JIOKAIIMU-BBIX0/Ia COTJIACHO MHCTPYKIIMU MO HCHOJIb30BAHUIO MPOTPaMMBbL.
[IpoBecTu paccTaHOBKY JIFOAEH IO CLIEHE U 33JJaHUE CLIEHapUEB MOBEAEHUS COTJIACHO
WHCTPYKIIUM TI0O WCIOJIb30BAHHMIO IMPOTPAMMBI M B COOTBETCTBUU C HCXOJHBIMH
nanHbIMU. [IpoBecTu pacdyeT BpeMeHH »Bakyaiuu joaeil. CeeaeHus o HE0OX0IUMOM
pacduere KapThl NyTed »5BaKkyallud W TOPSAKY 3alycka pacyeTa OTpPaXeHbl B
MHCTPYKLUUU IO MCHOJIb30BAHUIO TIporpaMMbl. [lonydeHHbIe pe3ynbTaThl 3aHECTH B
Ta0JIUIly U MOCTPOUTH IpauKku MPOIEHTHOTO COOTHOIIEHUS BBIMICANINX JIOAEH KO
BPEMEHH.

TunosBble 3a1aHNs 1)l TECTUPOBAHMS:
1. CornacHo TEXHHYECKOMY pErjaMeHTy O TpeOOBaHUAX IOXKapHOU
0€30MacHOCTH, ONTACHBIMU (PaKTOpamMu moxapa siBJISI0TCS

1. TennoBoil MOTOK

2. IOBBIILIEHHA KOHUEHTpAIUsl TOKCHYHBIX MPOAYKTOB TOPEHHUS U

TEPMHUYECKOT0 PA3I0KEHUSA
3. MaHWKa MpH IBaKyalun
2. K conyTCcTBYIOMMM MPOSIBICHUSIM ONACHBIX (DAKTOPOB MOKapa, OTHOCATCA:
1. [InamMs 1 UCKpBI
2. OCKOJIKM, YaCTH pa3pylIMBIIMXCA annaparoB, arperaroB, YCTaHOBOK,
KOHCTPYKLHN
3. [TonmxeHHast KOHIEHTpAIUs KUCIOpoa
4. TloHnkeHHasi KOHLEHTPAlMU KUCI0poa
3. Iloxap, peryl1upyemslil roproYeil Harpy3komn 3To

1. korga Kuciaopojga B MOMEIIEHUH OYEHb Majl0 U CKOPOCTh BBITOpPaHUs
OIpeEIISIETCSl CKOPOCTBIO MPUTOKA BO3/1yXa U3BHE,

2. KOrja KHCIOpOJa B TMOMEIIEHUH JOCTATOYHO M CKOPOCTh BBITOpPaHUS
OIIpPENENAETCS CKOPOCThIO ra3u(pMKaluy TONJINBA,

3. Korjia KUCJIOpoJa B MOMEUIEHHH JIOCTaTOYHO M CKOPOCTb BBITOPaHUS
OIpeeIsieTCsl CKOPOCThIO MMPUTOKA BO3/lyXa U3BHE,

4. xorma KHCIOpoJa B MOMEUIEHUH OYE€Hb Majo U CKOPOCTb BBITOPAaHUS
OIPENENAETCS CKOPOCTHIO ra3u(pMKaluy TONINBA,

4. Tlocne Toro, Kak JIOKaJIM30BaHHOE BOCIJIaMEHEHUE NEPEIIO B YCTOMYMBOE
TOPEHHE, NATbHEUIINI MPOLECC MOXKET IMTOWTHU IO OJTHOMY U3 TPEX HAPaBJICHUI:

1. 3aropeBmmiicsi IpeaMeT CropuT MOJHOCTBIO, U MOXKAp MPEKPATUTCS, HE
pacIpOCTPaHUBIIMCH HA JIPYrue W3JeNUs U3 TOPIYero Marepualia, 3T0 UMeeT
MECTO, B YACTHOCTH, MPU YCIOBUH, €CJIM NEPBBIA 3aropeBIIUICA MIpeIMeT
HaXOAMUTCS B U30JIMPOBAHHOM MOJIOXKEHUH

2.[lpu HegocTaTOYHOW BEHTUJISIMU TOXAP MOXET aBTOMATHYECKU
IPEKPATUTHCSI, WM TOpeHHe OYyJeT MPOUCXOIUTh C TAaKOW Majod CKOPOCTHIO,
KOTOpasi AMKTYETCS JOCTYITHOCTBIO KACIOpOa
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3.Ilpu 10oCTAaTOYHOM KOJMYECTBE TOPIOYEro MaTepuajga W IPUTOKA
CBEXKEr0 BO3JyXa IMOXap MOXKET BBIPACTH JI0 pPa3MepoOB MOJHOTO OXBaTa
IJIaMeHeM BCell KOMHAThI, KOTJla TOPAT BCE BO3TOpPaeMbIe TOBEPXHOCTH
5. CroxacTuuecKue MEeTObl MOAEIMPOBAHUS - 3TO METOJIbI C MCIIOIh30BaHUEM
1. uHTErpaNbHBIX YPaBHCHHM,
2. nudepeHuanbHbIX YpaBHEHUMH,
3. TEOpUH BEPOSITHOCTH,
4. Teopuu SKCIEPUMEHTA,
6. Kakas moxmenb wucmonb3yeTcss Uit MOMENIEHUN, B KOTOPBIX OJIMH W3
r€OMETPHUUYECKUX pa3MepoB ropasio 0oblie (MEHBIIE) OCTAIbHBIX
1. UnTerpanbpHas
2. 30HHAas
3. [loneBas
7. TennoBOW MOTOK, OTHECEHHBIM K €IUHUIIE U30TEPMUYECKON MOBEPXHOCTH,
Ha3bIBACTCS
1. IIOTHOCTHIO TEIIOBOT'O MOTOKA
2. yIEeTbHBIM TETLIOBBIM TTOTOKOM
3. TEeIIOBOM HArpy3KOM
8. Jlia HacTymjeHus TOJHOTO OXBaTa IUIaMEHEM TIOMEIIEHUs TpedyeTcs
TEIJIOBOM MOTOK UHTEHCUBHOCTBIO MIPUMEPHO
1. 10 kB1/M2 B 00BEME TOMEIIEHUS
2. 20 xB1/M2 Ha ypoBHe moJia
3. 40 kB1/M2 Ha ypoBHe moJia
4. 30 kB1/M2 B 00BbeMe moMelieHust
9. dns pacuera ODII croxacTHUECKUMHU METOAAMU ITPUMEHSIIOT:
1. ypaBaenue Knamneiipona,
2. ypaBHenue CTokca,
3. ypaBHenue bepuymiu,
4. xoHeuHsIe e MapkoBa,
5. ypaBuenue ®ypre-Kupxroda
10. [ToneBbie Mmonmenu 6a3upyrOTCS HA UCIOJIb30BAHUHI
. CTOXaCTUYECKHUX METOJIOB,
. muddepeHInaIbHbIX YPABHEHHUI B YaCTHBIX MTPOU3BOIHBIX,
. JUTSl TpUOJIM3UTENBHBIX PACYETOB MOXKapa,
. B TIOJIEBBIX YCIIOBHSIX,
. UHTETPAJIbHBIX YPABHEHUM B YACTHBIX MPOU3BOJAHBIX

abrowdNPEF

6.1.2. IIpoMeKyTOUHOM aTTECTALUMN

IIpuMepHBIi NepeYyeHb BONPOCOB, BHIHOCUM bIX HA IK3aMeH

1. Onacubie  Qakrtoper noxapa (O®DII). @usuyeckre  BEIUYUHBI,
xapakrepusyronmecs O®II B KOIMYECTBEHHOM OTHOLIEHHM M HX NPEACIbHO
JOMYCTUMBbIE 3HAYEHUS.
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2. llonarue m BUABI MOXKAPHBIX PUCKOB, UX MPUMEHEHUE U KOJIMYCCTBEHHOE
HOPMHUPOBAHUE.

3. OcHOBHbIE pPACUETHBIC BEIMYMHBI IS ONpENeSICHUs] WHAUBHUIYATIHHOTO
MOKapHOT'0 PUCKA IPAKIAHCKUX 3/1aHui. MIX XapaKTepUCTHUKHU.

4. Kakum oOpa3oM omnpeaensieTcs BEpPOATHOCTh 3BaKyallUd W3 3[1aHUs IpU
pacyé€re MHAMBHUIYAJTBbHOIO IMOXAPHOTO pUCKA. B 4éMm 3akirodaercs onpeaeiieHue
BpeMeHHU OJOKUPOBKH MyTelt aBakyanuu ODIIL.

5. B kakux ciyyasix OCyLIECTBISIETCS ONpPEAECICHUE MOXKAPHBIX PUCKOB IS
MPOU3BOJICTBEHHBIX 00OBEKTOB U KAKUX BHUJIOB MOKAPHBIX PUCKOB.

6. OOumue TpeboBaHUs K pacuéTaM MOKApHOTO PUCKA HA MPOU3BOJICTBEHHBIX
00BEKTaxX U UX OCOOEHHOCTH.

7. Bo3moxHocTh mosiBieHus kakux OO®II yuuThiBaeTcs TpU TOCTPOCHUU
MOJIeH OMAacHBIX (DAKTOPOB MOXKapa JUIsl Pa3TUYHBIX CLICHAPUEB PA3BUTHS MOXKapa.

8. IlepeueHp mTpoOIlECCOB, WMEIOMUX BO3MOXXHOCTh BO3HUKHYTh IIpHU
peanu3aluy MOXKApOOMACHBIX CHUTyallud W TMOXapoB WM SBIAIOLIMECS WX
MOCJICICTBUSIMM, TIPH  ONPEICICHUU IOXKAPHBIX PHCKOB TPOU3BOJACTBEHHBIX
O00BEKTOB.

9. B 4ém HE0OXOTUMOCTh TOCTPOCHHS JIOTHYECKOTO JIepeBa COOBITUH IIs
CIlcHapusi BO3HUKHOBEHUS M Pa3BUTUS II0XKAPOOMACHOM cuTyaruu (Tmoxkapa).
[IpuHUIMT TTOCTPOEHUS.

10. KakuM 00pa3oM OCYIIECTBISIETCS pacueT 3HAYeHUH HWHIUMBUAYaJIbHBIX
MO’KAPHBIX PUCKOB B 3JJaHUSIX U HA TEPPUTOPHUH TTPOU3BOJCTBEHHOTO OOBEKTA.

11. Kakum 00pa3oM OCYIIECTBISIETCS pacueT 3HA4YeHHH COLMaIbHOTO
MOXKApPHOT'O PUCKA Ui 3JIaHUM TpakJAaHCKOTO HAa3HAYEHHUS, HAXOMSIIUXCS BOJIMU3U
0o0BeKTa.

12. Kakum o00pa3zom omnpeaeisieTcss pacy€THBIM CIGHApUid M KOJIMYECTBa
rOPIOYMX  BEIIECTB, MOCTYMAIOUIMX B  OKpYXKalollee MPOCTPAHCTBO  MpPH
BO3HMKHOBEHUU MOXKapOOMAaCHON CUTYallUU Ha MIPOU3BOJCTBEHHOM OOBEKTE.

13. MeTonpl MaTeMaTHYecKoro MojenupoBanus gauHamMuku O®IIl, wux
O0COOEHHOCTHU U 00JIACTH MPAKTUYECKOTO UCIIOIh30BaHUSI.

14. Kakum 00pa3oM ompeaenseTcss BEPOSITHOCTh ABAaKyalluu U3 37aHUsl MPU
pacu€re MHAMBUIYAJbHOTIO IMOXKAPHOTO pHCKAa. B uéM 3akiiroyaeTcs ompenelieHHe
BpeMeHH OJIOKMpPOBKH nyTel 3Bakyarn ODIL

15. VnTerpanbHblii METOJ] ONTMCAHUS COCTOSIHUSI TA30BOM Cpebl IPU MOXKape B
nomenieHnd. CpenHeoObeMHasi IIOTHOCTh Ta30BOM cCpeabl M CPeaHEOObEMHBIE
napuuagbHble IJIOTHOCTH €€ KOMITOHEHTOB.

16. CpenneoObeMHass BHYTPEHHSISI SHEpPruss U cpeAHeoObEMHOE JIaBJICHUE
ra30BOM CpeAbl B IOMEIICHUH.

17. CpennemaccoBasi u cpegHe0ObeMHAsl TEMIIEPATYPhl CPEIbl B TOMEILICHHUH.

18. Meroauka omnpeneyeHusi CPeAHEOOBEMHOTO IaBICHHS, CPETHEMACCOBON U
CpeIHeOOBEMHON TeMIIepaTyp Ha OCHOBE HHCTPYMEHTAJIbHBIX U3MEPECHUH.

19. UnTerpanbHOe ypaBHEHHE COCTOSIHUSI TA30BOM Cpe/bl B TOMEILICHHH.

20. JIsiMooOpa3oBaHMe H TapaMeTpbl JAbIMa, OOPa30BAHHOTO TBEPABIMH
gacturaMu. Koarynsius u ceiuMeHTaIys 9acTuIl JbIMa.
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21. OnTryeckoe KOJIMYECTBO JIbIMa U CPeAHEO00bEMHAsI ONTHYECKas TUIOTHOCTh
npiMa. CBsI3b MEXAY ONTHYECKON IJIOTHOCTHIO JbIMA U JAJIBHOCTHIO BHIMMOCTH.
DKCIEpPUMEHTAIbHBIE METOJIbI U3MEPEHUS ONTUYECKOUN TUIOTHOCTH JIbIMA.

22. laTerpanbHblii METOJ TEPMOJMHAMHUYECKOr0 aHanmu3a mnoxkapa. Cpema B
MOMEIIIEHUHN KaK OTKPBITAsi TEPMOAUHAMUYECKAs CUCTEMA.

23. BriBoJl ypaBHEHHI MaTepuaIbHOTO OajaHca Cpejibl U €€ KOMIIOHEHTOB.

24. BeiBo ypaBHEHHMII OallaHCa ONTHYECKOTO KOJMYECTBA JIbIMa U DHEPIHH.
HavanbHble yclIOBHS M yCIOBUS OJTHO3HAYHOCTH.

25. Knnaccudukanuss HMHTErpaibHbIX MaTeMaTHYECKHX MOJeNiel moxkapa.
Marematrnueckass mOCTaHOBKA 3a7a4u O nporno3upoBanuu ODII Ha ocHOBE MOIHOMN
cuctembl nudGepeHInaIbHbIX YPaBHEHUM UHTETPATILHOM MOACIH Moxapa. MeToasl
YUCJICHHOTO PEIICHUSI 3TOM 3a/1a4H.

26. [IpuBenenrie  ypaBHEHMH, omnuchiBatomux  auHamuky  O®Il,
oe3pazmepHomy Buay. [logoOue u Kkputepuu nogo0us MoKapoB.

27. IIpnamHbl, 00yCIaBIMBAIOIINE JBHKEHHE Ta3a U Ta3000MeH TTOMEIICHUS C
BHEIIHEN Cpefoil uepe3 mpoembl Npu noxape. PacnpeneneHue ruapocTaTUyeCKUX
JTaBJICHUH 10 BEPTUKAIM BHYTPU U CHAPYKHU ITOMEILICHUSI.

28. ITnockocte paBHbix gasieHuit ([1PJ]). 3aBucumocts pacmonoxenus [1P]]
OT CpPEeAHCOOBEMHBIX 3HAYCHUW JaBJICHUS W TUIOTHOCTH Ta30BOM Cpeasl B
MTOMEIICHUU.

29. Bo3MoxHBIE PEKUMBI Ta3000MEHA MTOMEIIEHUS YePE3 MPOEM.

30. ®opmynbl IS pacdyera CKOPOCTH JIBHIKEHUS YXOJAIUX Ta30B U
MOCTYIAIOUIETO BO3/1yXa B Pa3HbIX TOUKAX Mpoema.

31. 3aBUCHUMOCTH MaCCOBBIX PACXOJIOB YXOJAIIMX Ta30B M MOCTYMAIOLIETO
BO3/IyXa Ui BEPTUKAIBLHOTO MPSMOYTOJBHOIO MpOeMa MpHU Pa3IUMYHBIX pPeKUMax
ra3000MeHa OT reOMETPUYECKUX XapaKTEPUCTUK ATOTO MpPOeMa U CpeaHEe0O0bEMHBIX
napamMeTpoB COCTOSIHUS Fa30BOM Cpe/ibl B TOMEIEHUH (TJIOTHOCTHU U JAaBJICHHUS).

32. 'a3000MeH yepe3 Kpyrible BepTUKaJIbHBIE MpoeMbl. ['a3000MeH uyepes
TOPU3OHTAJIbHBIE TPOEMBI.

33. ®opmyIbl 1Jid pacyeTa MacCOBBIX PacXoJ0B rasza 4yepe3 MpsSIMOYTrOJbHbBIN
MIPOEM C YUETOM BIIMSIHUS BETpA.

34. BnusiHue HEOJHOPOJHOCTH TEMIEPaTypHOTO TMOJS B MOMENICHHH Ha
pacnpeiereHle THIPOCTATUYECKUX JABJIICHUM BHYTPU MOMEILIEHUS U HA Ta3000MeH
4yepes3 MPOEMBI.

35. PamnanimoHHO-KOHBEKTUBHBIM TIPOIIECC TEIJIONEPeHOca B Tra3000pa3HOU
Cpeze IpH NoXkape B IOMELICHNH.

36. Temmootnauya TOPU30HTAIBHBIX CTEPKHEBBIX KOHCTPYKIIUH, OMBIBAEMBIX
IIJIAMEHEM.

37. TennoBoe B3aMOJICUCTBUE MEPEKPHITHI ¢ BOCXOIAIIUM OTOKOM T'a30B OT
ouara ropeHus.

38. TemnooTnaua BepTUKAIBHBIX TTOBEPXHOCTEH OrpakJIeHUN TTOMEIIECHUS TIPU
Pa3IMYHBIX CTAAUAX MTOXKAPA.
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39. [Iporecchl HarpeBaHUsS CTPOUTEIBHBIX KOHCTPYKUIMA TMpHU TIOXKape u
MaTeMaTHYecKoe OlucaHue dTUxX mpoieccoB. ComnpspkeHHass MareMaThyecKas
MOCTaHOBKA 3aJ]Ja4yi O HAarPEBaHUU CTPOUTEIbHBIX KOHCTPYKIUHN MPHU TOXKape.

40. Omrupudeckre (HOpMyIBl IS pacdera CpeaHHX KO3 PHUIMESHTOB
TETJIOOT/IaY1 Ha BEPTUKAJIBHBIX U TOPU30HTAILHBIX TTOBEPXHOCTSX OTPaXKICHUH.

41. DOmnupudeckre GOpMyIbl sl pacdeTa UHTErPaIbHOTO TEIJIOBOI'O MOTOKA
B OTPAXKICHUSIX.

42. JIyduCTBIi TETIOBOU MTOTOK Yepe3 MPOEMBI.

43. Toproune BemectBa M HMX XapakTepucTuku. OCOOEHHOCTH TOpEeHUs
TBEPIbIX, )KUJKUX U Ta3000pa3HbIX BEIIECTB.

44. CkopOoCTb BBITOpaHUs TOPIOUUX MaTtepuasioB. CKOPOCTh TENJIOBBIACICHUS B
iaMeHHol 30He. KoadpuimeHT noaHoTs ropeHusl.

45. Toprovast Harpy3ka B TOMEIICHHMH W €€ XapakTepucTuku. JIuHeiHas
CKOPOCTh PaCIpOCTPaHEHHUs TIJIAMEHH IO MOBEPXHOCTH Toprouel Harpys3ku. Pacuer
TUTOIIA/IM TTOXKapa MPH Pa3IMIHbBIX BHIAX TMOKAPHON HATPYy3KH.

46. YnenpbHass MaccoBasi CKOPOCTh BBITOPaHUsS TBEPABIX U KUAKUX TOPIOYUX
MarepuanaoB. TenaoBas MOUTHOCTh Ouara rnoxapa B OMELIEHUH.

47. BnusitHue ra3000MeHa Ha MPOLECC TOPEHHs] MATEepUaioB B MOMEIIECHUH.
PexxuMbl TIOKapoB B MOMEIIEHWH B 3aBUCHUMOCTH OT KOJWYECTBA MOCTYIAIOIIETO
yepe3 MPOeM BO3AyXa. 3aBUCUMOCTb MOIIHOCTU TEMJIOBBIICNICHUS! MPU MOXKape OT
KOHIIEHTPALIMHU KUCIIOPOJa B IOMEIICHUU.

48. Brusinue mpoiieccoB 00pa3oBaHMs CIIOS 30J6I M YIJISI Ha MAacCOBYIO
CKOPOCTh BBITOPAHUS IMOKAPHON HArPY3KH.

49. CkopocTu MOTpeOICHUsT KUCIOPOa, 00pa30BaHUsI TOKCUYHBIX MPOTYKTOB
TOPEHUS U JIBIMOBBIJICTICHUSI.

50. OcobeHHOCT, Ta3000MEHa IOMEIICHHUS C OKpYKaromied armocdepoii B
HayaldpbHOM  cramuu  moxkapa. Cucrema  auddepeHnnanbHbIX  ypaBHEHUN
MHTErpAIbHOM MOJIENU ToXkKapa C Y4eTOM 3TOM 0COOEHHOCTH ra3000MeHa.

51. Cpennee 3HadyeHue KodGPUIMEHTA TEIJIONOTEPh, XapaKTEPUIYIOIIETO
TETUJIONOTJIOICHUE OTPAXKICHUSIMH.

52. AHanuTHYECKOE pellieHrEe 3a/1a9M O JUHAMUKE OMacHBIX (paKTOPOB IMOXKapa
pU KPYrOBOM U JIMHEWHOM PACIPOCTPAHEHHWH IJIAMEHHU 10 MOBEPXHOCTH TBEPIOH
TOPIOYE HArpy3KH, & TAKKE MIPU TOPEHUU KUIKOCTEHU.

53. ®opmynbl g pacyera CpeaHEero 3Ha4eHus Kod(PQUIMEHTa TEIIoNnoTeph
IpU  OMpENEICHUN KPUTHYECKHX CPEeIHEOOBEMHBIX 3HAYCHHH TEMIEPaTyphl,
KOHILIEHTPALil TOKCUYECKUX Ta30B, Ae(UIINTA KUCIOPOJa U ONMTHYECKON MIOTHOCTH
JIbIMA.

54. B3auMocCBsI3b MEXJY KPUTHUYECKHUMHU CpPEIHEOOBEMHBIMU 3HAYECHUSIMU
OMAacHBIX (PAaKTOPOB MOXKapa C MPEAEIbHO JOMYCTUMBIMU WX 3HAYCHUSMH B 30HE
npeObIBaHUS JTIOJIEH.

55. ®opmynbl A pacdyeTa KPUTUUYECKOW MPOJOJDKUTEILHOCTH ToXKapa Io
YCIOBHIO  JOCTH)KEHHUS KaXIbIM OMNAacHbIM  (JaKTOPOM  CBOEro  MpeAesbHO
JIOTTyCTUMOTO 3HAUYCHUS B paboueii 30He.
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56. Bnusinue pa3MepoB MPOEMOB HA JIMHAMUKY OIMACHBIX (AKTOPOB IMOXkKapa.
Kputepuii npoeMHocTH. 3aBUCUMOCTh KPUTHUYECKON MPOAOIKUTEILHOCTH MOXKapa OT
KpUTEpUs MPOEMHOCTH.

57. O606mennsie nuddepeHnnaIbHbIC ypaBHEHHS TMoxapa. llomoboue wu
MOJIETUPOBAHKE HAYATBLHOM CTaIUU TTOXKapa.

58. Moauduxanus 0a30BOil MaTeMaTHUYECKOW MOJEIM IS y4deTa BIIHSHUS
00BEMHOT0 Ta30BOT0 TylIeHus. J[oMoTHUTeIbHOE ypaBHEHHE OalaHca.

59. BnusiHue KOHIIGHTpAallMM  OTHETYINAIIero BemecTBa Ha  CKOPOCTh
BBITOpaHUS.

60. Monuduxanus 06a30BOl MaTeMaTUYeCKOW MOJEIM JJIsl ydeTa TYLIEHUs
pacnbUIEHHON BOMOW. JloMOMHHUTENIbHAS CHUCTEMA YPABHCHU M HAYaJIbHBIX YCJIOBHU
JUIsL  ONMCAaHUSl WCHApeHUs Karmelb, OXJAKICHUS KOHCTPYKIIMH U CKOPOCTH
BBITOpaHUs MaTepuaia. AJIrOpuT™M YUCICHHOU peaiu3aluy MOJIeNH.

61. OcoOeHHOCTH pacTpeneneHus JOKaJbHBIX TapaMeTPOB COCTOSHUS Ta30BOU
Cpelibl BHYTpHY NTOMEIIEHUS B HAaYaIbHOM CTaJANM MOXKapa U MpHU JIOKAJIbHBIX MOXKapax.

62. Paznenenue npocTpaHCTBAa BHYTPH MOXkKapa Ha 30HBL. XapaKTepHbIE 30HbI B
Ha4yaJIbHOW CTaJUM MOXapa. BO3AyXa.

63. Onpenenenue MOTOKOB MAacChl M SHEPTHH W3 KOHBEKTHBHOW KOJOHKH B
MPUIIOTOJIOYHBIM CJIOW Ha OCHOBE TEOPUHM CBOOOIHOW TYpOYJIEHTHON KOHBEKTHUBHOM
CTPYH.

64. TernmooOMeH NPUNOTOIOUYHOMN 30HBI C OTPAXKICHUSIMH.

65. luddepennuansupie ypaBHEHUST MaTepHaIbHOTO OajlaHCca Ta30BOM CPeJbl
U ee KOMIIOHEHTOB, OajaHca ONTHUYECKOr0 KOJUYECTBA JbIMa W DHEPrUH [JIs
MPUMOTOJIOUHON 30HBI MPU OTCYTCTBUM ra3000MeHa ¢ BHELTHENW aTMoc(epoil.

66. [luddepennmansupie  ypaBHGHHS  JBIDKCHHS  HIDKHEH  TpaHUIIBI
MIPUIIOTOJIOYHOM 30HbI. HauanbHbIE yCIOBHS.

67. MaremaTnueckas MOCTAHOBKA 3a/laud O JIMHAMHUKE OMAaCHBIX (HaKTOPOB
noXkapa B MPUIOTOJIOYHON 30HE U €€ AHAIUTHUYECKOE PEIICHUE MPU MOCTOSTHHBIX
3HAYEHHSIX Pa3MEpPOB U TEIJIOBOM MOIIHOCTH O4Yara TOpeHHs.

68. MaTtemaTnueckasi MOCTaHOBKA 3aJayd MpH ra3000MeHE MPUITOTOIOYHOIO
CJIOSl C BHEUIHEH cpe/loil 1 U3MEHSIOIMMCS CO BPEMEHEM O4aroM Inosxapa.

69. bazoBas cucrema uddGepeHNHANBHBIX  ypaBHEHUH B YaCTHBIX
MPOU3BOJHBIX JJIsI ONUCAHUS TYPOYJIEHTHOrO HECTAllMOHAPHOI'O JBUXKEHUS U
IPOLIECCOB TEMJO- M MAaccollepeHoca B MHOI'OKOMIIOHEHTHOW Tra3oBOM CMecH ¢
Y4EeTOM XMMHUYECKUX PEaKlil 1 00pa30BaHUs JBIMOBOI'O a3pO30JIsl.

70. MaTtemaTndeckass MoOJeldb OOpa3oBaHMs, KOArydsllMd ¥ MEepeHoca
JBIMOBOT'O 23PO30JIs1.

71. PaquaninoOHHBIA  TEIJIONIEPEHOC B HEMPO3padyHoOl cpeae. Y paBHEHHE
nepeHoca TEeMJIOBOr0 M3JyYeHUsl, METOAbl PEUICHUS 3a/1aud O MEPEHOCE TEMJIOBOIrO
U3JTyYECHUS.

72. Knaccudukanus auddepeHnuaibHbIX MO Toxkapa.

6.2. llIkaja oleHUBAHUS Pe3YyJbTATOB NMPOMEXKYTOUYHON aTTecTallUU W
KPUTEPUHU BHICTABJIEHHUS OLIEHOK
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Cucrema OLCHHUBAHUA BKJIFOYACT:

dopma [Tokazarenu

Kputepun BbICTaBIIEHUS OLIEHOK [IIxana oueHuBaHusA
KOHTPOJIS OLICHUBAHUS
9K3aMeH IIPAaBUJILHOCTD U | IaH IPABWIbHBIM, IOJIHBIA OTBET Ha OTJINYHO

MOJIHOTA OTBETA | MOCTABJIEHHBI  BONpPOC,  IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU MO
JTUCIUTUTMHE, J10Ka3aTeIbHO PACKPHITHI
OCHOBHBIE  TIOJIO)KEHHUSI ~ BOIIPOCOB;
MOTYT OBITb JOMYIIEHbl HEAO0YETHI,
WCIIPaBJIEHHBIE  CAMOCTOATEILHO B
Mpoliecce OTBETA.

JaH  TpaBWIbHBIM,  HEAOCTATOYHO XOpOIIO
MOJHBIA OTBET Ha IOCTaBJICHHBIN
BOIIPOC, TOKa3aHO yMEHHWE BBIICTUTH
CYIIECTBEHHbIE W HECYIIECTBEHHbIE
MPU3HAKK, MPUYUHHO-CJIEICTBEHHBIE
CBS3U; MOTYT OBITh  JIOMYIIEHBI
HEJI0YEThI, UCTIPABJIICHHBIE C TIOMONIbIO

MpenoaBaTes.

JaH HEAOCTAaTOYHO TMPAaBWIbHBIA U | YIOBIETBOPUTEIHHO
ITOJTHBIN OTBET; JIOTHKA n

IOCJIEJOBATEIHLHOCTD H3J10KCHUS

MMEIOT  HapylleHWus; B  OTBETE

OTCYTCTBYIOT BBIBOJIBI.

OTBET MpEeACTABISAET co00i1 | HEeYIOBIETBOPUTEIILHO
pa3po3HEHHBIE 3HAHUSA c

CYyILIECTBEHHBIMHU OIIMOKaMU 1o

BOIIPOCY; MPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOTUYHOCTD

H3JI0KEHHUS; JIONIOJTHUTEIIbHEIE n

YTOYHAOMIHUEC BOIIPOCHI HEC IMMPUBOIAT K
KOPPEKOHH OTBETA HA BOIIPOC.

7. PecypcHoe o0ecniedyeHue AU CIMIIJIAHbI

7.1. JInueH3uoHHOE U CBOOOHO pacIpPOCTPaHsieMoe MPOrpaMMHoe
obdecreuenme

[lepeyeHs JUIEH3MOHHOTO M CBOOOIHO PACIpPOCTPAHSIEMOTO MPOrPAMMHOIO
o0ecreueHusi, B TOM YUCJIe OT€Y4E€CTBEHHOTO TPOU3BOJICTBRA !

1. MoitOdpuc Ob6pazoBanue [[10-41B-124] - TIlonHBIE  KOMILIEKT
pPEIaKTOPOB  TEKCTOBBIX JOKYMEHTOB U JJIEKTPOHHBIX TaONHUI[, a TaKxke
WHCTpyMEHTapui st paboTel Cc rpaduueckumu mnpe3eHtanusmMu  [CBOOOIHO
pacnpoctpansiemoe. Homep B EaMHOM peecTpe pPOCCHUCKUX MPOrpamMm it
AJICKTPOHHBIX BBIYMCIIUTEIILHBIX MAIIMH U 0a3 TaHHBIX - 4557]

2. Astra Linux Common Edition pemu3s Open [[10-25B-603] -
OnepannonHas cucrema obmero HasHadeHusi "Astra Linux Common Edition"
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[Kommepueckas (Full Package Product). Homep B Enmnom peectpe poccuiickux
IPOrpamMM JIJIsl 3JICKTPOHHBIX BBIUMCIUTEIBLHBIX MAIIMH U 0a3 JaHHBIX - 4433]

7.2. IIpodpeccuonanbHble 0a3bl JAHHBIX U HHGPOPMAIIMOHHBbIE CIIPABOYHbIE
CHCTEMBI

-  HWudopmanmonnas cucrema «EamHOoe OKHO mocTyma K oOpa3oBaTeIbHBIM
pecypcam» [DyekTpoHHBIH pecypc]. — Pexum gocrtyma: http://window.edu.ru/,
JOCTYII TOJBKO MOCJIE CAMOCTOSTEILHON PErucTpaluu

- Hayunas »snextponnas Oubmmoreka «eLIBRARY.RU» [DnexTpoHHbIN
pecypc]. — Pexum pnocryma: https://www.elibrary.ru/, gocTtynm TOJBKO TOCIE
CaMOCTOSITEJILHOM perucTpaluu

- CnpaBounass mnpaBoBas cucrema «Koncymerantllmtoc:  CrtynmeHT»
[DnexTpoHHbIld pecypc]. — Pexxum noctyna: http://student.consultant.ru/, cBoGoaHBI
JOCTYI

- Hudopmanmonno-npaBoBoit mopran «lapant» [DIEKTpOHHBIN pecypc]. —
Pexxum noctyna: http://www.garant.ru/, cBOOOAHBIN 10CTYI

- DIeKTpOoHHas oubnmuorexa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU30BAaHHBIN TOCTYM);

- DIeKTpPOHHO-OMOIMOTEUHAS cucTema «9bC IPR BOOKS»
http://www.iprbookshop.ru (aBTopr30BaHHBINH JOCTYII).

7.3. Jluteparypa

OcHoBHas JuTEparypa:

1. TIporno3mpoBaHue omacHbIX (PaKTOPOB Mmoxapa: YueobHoe mocodue / FO. /1.
Motopeirud, B.A. JlopumkoB, ®.A. JlementheB, O.H. benpmmua. — CIIO.:
Actepuon, 2013. — 108 c. http://elib.igps.ru/?6 &type=card&cid=ALSFR-d3dbd08a-
bf3c-4abc-abda-1805ea3eb51f

2. AHanu3 HapylIeHHWH HOPMATUBHBIX TpeOOBaHUN B 00JaCTU MOXKAPHOU
0€30MacHOCTH, MPOTHO3UPOBAHUE U DKCIEPTHOE HCCIIENOBaHUE HMX TOCIEICTBUMN:
yaeOHoe mocobue / H.B. Ilerpora, }O.Jl. Moropsirux, A.O. AutonoB u np. — CII6.:
Cankr-IlerepOoyprckuii yausepcuter ['TIC MYC Poccum, 2017. — 158 c. Pexum
nocryma: http://elib.igps.ru/?8 &type=card &cid=ALSFR-7a8c8529-6d12-4633-bd39-
fed48057158b&remote=false

JlonoJiHUTEIbHAS JIUTEpaTypa:

1. IIporHo3upoBaHue omacHbIX (AKTOPOB TMOXKapa : Kypc JeKuuit /
cocraputenu C. A. Ca3onoBa. — Boponex : BOpOoHEXCKHMI TroCyaapCTBEHHBIN
apXUTEKTypHO-cTpouTenbHbIN yHHBepcuter, ObC ACB, 2015. — 100 ¢c. — ISBN
2227-8397. — TekcT : 31eKTPOHHBIN // DneKTpoHHO-OMOInoreyHas cucrema IPR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/55022.html

2. Teopus ropeHuss u B3pbiBa: YueOHuK st BeizoB MUC Poccum / B.P.
Mamunaun, B.M. Kmuvmkun, C.B. AnukeeB u np. — CII6.: Cankrt-IletepOyprekuii
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http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f
http://elib.igps.ru/?6&type=card&cid=ALSFR-d3dbd08a-bf3c-4abc-abda-1805ea3eb51f
http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-fed48057158b&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-7a8c8529-6d12-4633-bd39-fed48057158b&remote=false
http://www.iprbookshop.ru/55022.html

yausepcurer ['TIC  MYC  Poccun, 2009- 280 c¢. Pexum pocryna:
http://elib.igps.ru/?3&type=card&cid=ALSFR-171ddc57-2e70-4373-a34c-
9592fca88130&remote=false

3. IIporno3upoBanue omacHeIX ¢akTopoB noxapa / Motopeirua [0.J1.,
JlounkoB B.A., IlapunoBa [O.I'. // Jlabopatopusii mnpaktukym CII6.: CII6
YHuBepcUTeT I'TIC MUC Poccun, 2008.
http://elib.igps.ru/?4 &type=card&cid=ALSFR-68a97048-8acd-402b-8670-
abd4377dddal

7.4. MaTepuajibHO-TeXHHYECKOe obecreyeHune

JIns mpoBeneHWss W OOECNEUEHHUs 3aHATUN HCIOJB3YIOTCA MOMEUIEHUs,
KOTOpbIE MPEICTABISIOT CO0OM ydyeOHbIE ayAMTOPUHM [JI MPOBEACHUS Y4eOHBIX
3aHSATUH,  TPEAYCMOTPEHHBIX  MPOTPAMMOM  CHEIHAIUTETa,  OCHAIICHHBIC
00OpYJIOBaHMEM U TEXHHUYECKUMH CPEACTBAaMH OOYUEHHS: aBTOMAaTHU3MPOBAHHOE
pabouee MecTO NIpemnojaaBaTess, MapKepHas IJOCKa, MYJIbTUMEIUUHBIN MPOEKTOp,
JIOKYMEHT-KaMmepa, MocaoyHble MecTa 00y4yaromuxcsl.

Jns  npoBeneHHsT NPaKTHUUECKUX 3aHIATHI  HUCIONb3yeTcd Jiaboparopus
BBIYMCITUTEIbHON TEXHUKHU.

[Tomemenuss 111 CcaMOCTOATENbHOM pPaOOThl  OOydaroUIMXCs OCHAIIEHBI
KOMITBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO IOAKJIIOYEHUSA K ceTh «MHTepHeT» u
oOecreuyeHreM JI0CTyIa K 3JIEKTPOHHOM HH(OpMallMOHHO-00pa30BaTEeIbHON Ccpee
YHUBEPCUTETA.

ABTOpBI: KAaHIUJAT TEXHUYECKUX HayK, JoueHT /JemenToeB D.A.
JIOKTOp TEXHUYECKUX HayK, npodeccop Motopeirun 0. /1.
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