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1. llesu u 3212494 AU CIUILIHHBI

Lenb MUCHUIUIMHBL: BOOPYKUTh OYAYIOIIMX CIIEHHUATNCTOB TEOPETHUECKUMH 3HAHUSIMH U
IPAKTUYECKUMH HaBbIKAMH pa3pabOTKH MOJIEJEH JIECHBIX MOXKAapOB, HEOOXOIUMBIX IS
oOecrnieueHus noxkapHoi 0e3onacHoctu gecoB Poccuiickoit @eaepannn. 3agauun
JUCUUIUIMHBL: - TPUOOpPETEHNE 3HAHUI B 00J1aCTH pa3pabOTKU U TPUMEHEHUS
MaTeMaTUYeCKUX MOJIeNIed JUIsl ONMCAHUS JIECHBIX MOXKapOB; - ((OPMUPOBAHUUE 3HAHUM O
JIECHBIX MOXKapax Kak O CJIOKHBIX (PU3UKO-XUMHUUYECKUX MPUPOJHBIX SBIECHUSAX;0
BIMSIOIIUX (paKTOpax U OCOOEHHOCTSIX BOSHUKHOBEHUS U Pa3BUTHSI MPOLIECCOB TOPEHUS
MHTPEIUEHTOB Jieca; — IPUOOPETEHNE IPAKTUYECKUX HABBIKOB: Pa3pabOTKU MOIEe
JIECHBIX M0XKapOJIB; IPUMEHEHUSI MOJENEN I aHaIN3a U OLEHKU MOXKapHOH ONacCHOCTH
Pa3IMYHBIX UHIPEIUEHTOB JIeCa; IPUMEHEHHSI MOZEJIEH ISl ONIPEACIICHHS] IOTEHIMAIbHOM
N0’KapHOW ONTACHOCTHU BO3TOpPaHUU B JIECY U Pa3BUTHSI JIECHBIX I1OXKAPOB.

Kpartkoe conepxxanne TUCHUILTHHBI

OcCHOBHBIE BOIIPOCHI, U3y4aeMbI€ TUCHUILTMHOMN: CTPYKTYpa, MECTO, pa3HOOOpa3ue u
TUNU3AaLKs JIECOB, UX POJIb U BAXKHOCTD JUIS )KU3HEACATEIIBHOCTH YEJIOBEKA; POJIb U
(YHKIIUU COCTABIISIONIUX Jieca B BOSHUKHOBEHHH, (POPMUPOBAHUM U PA3BUTHH JIECHBIX
MI0’KapOB; JIECHBIC TTOKAPBI KaK CIOKHBIC TPUPOIAHBIC SIBICHUS; PU3NUECKUE MOJICITH
JIECHBIX TTO’KapOB M MAaTeMaTUYECKHUE MOJICIIA HAa X OCHOBE; OCHOBHBIE (haKTOPHI
3KUTAHUS TOPIOYHX JICCHBIX MaTepUaioB, (aKTOPHI, BIUSIONINE HA 3QKUTAHHE,
MOJJIEP)KAHUE U PA3BUTHE TOPEHUS JIECHBIX TOPIOYMX MATEPUAIIOB; IPUHIIUIIBI
MOCTPOCHUS MOJIEIIEH JIECHBIX MTOXKAPOB; PA3BUTUE MOAEJEH C YUYETOM CUTYAllMOHHBIX
(akTOpOB; OLIEHKA MOKAPOOINACHOCTH C TPUMEHEHUE MOJIENEH JIECHBIX MOXKApPOB.
JlucuurminHa mo3BoIsieT MPUOOPECTH MPAKTUUECKHE HABBIKU: pa3paboTKu Mojenein
JIECHBIX MOYKAPOB M pACUE€TOB HA UX OCHOBE CTENEHU OMACHOCTU BO3ZHUKHOBEHHUS JIECHBIX
M0’KapOB, KOTOpasi MOXKET SBJIATHCS 0a30H A1 pa3pabOTKU OPraHU3aMOHHO-TEXHUYECKUX
MEPOIPUATUIN IO 0OECIIEUCHHIO TTOKAPHOM 0€30MACHOCTH JIECOB M MPHUJIETAOIINX
TEPPUTOPUH.

2. Komnerenuum o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIIun) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: MexaHU3MBbI OITAaCHOI'O B3aUMOIEHCTBUSI
COCTABJISIOIINUX TEXHOC(EPHI C MPUPOTHBIMH U
aHTponoreHHbIMU (akTopaMu. OCHOBBI
OpraHU3alU CUCTEMbl MOHUTOPUHTA TIOKAPOB B
JTOKaJIbHBIX U MI00ANBHBIX cucTeMax. [IpuHIuns 1
[pe3epBbl MATEMAaTHUYECKOTO MOACIUPOBAHUS B
MCCJIETIOBAHUU TTOKAPOB

YMmeeT: Oprann3oBbIBaTh MOHUTOPUHT Pa3BUTHUS
no>xapHoit cutyanuu. CTpouTh MaTeMaTU4eCKue
MOJIETTM TPOTHO30B PA3BUTHUS MIOKAPHOU CUTYALIUH.
Ha ocHOBE U3BECTHBIX MOJIENIEN COCTABIATH IIJIaHbI
MPOTHUBOACHCTBUS BOBHUKHOBEHUIO U PA3BUTHIO
noxxapoB. MaremaTrueck 000CHOBBIBATH
OCHOBHbBIC HAIIPaBICHHS PaOOTHI MOXKAPHOU CITY>KOBI
B KOHKPETHOM CUTyallul HA OCHOBE

OIIK-1 CnocobeH caMocToATEIbHO TPUOOpETaTh,
CTPYKTYPHPOBATh H NPUMEHSATh MaTeMaTHUECKHUE,
€CTECTBCHHOHAYYHbIE, COLIMATBHO-YKOHOMUYECKHUE
U IpodeCCHOHANTBHBIC 3HaHUS B 00/1aCTH
TexHOC(epHOH 0€30MacCHOCTH, PeIaTh CIOXKHBIE U
npoOJIEMHBIE BOIIPOCHI




MaTeMaTHYE€CKUX MOJENEN B3aUMOACHCTBUSA
yeJI0BEKa U IoXxapa

Nmeet npaktruueckuid onbIT: COCTaBICHUS
pOorpaMM MOHUTOPHUHTA MOXKAPOONACHBIX CUCTEM.
Pa3paboTky MaTeMaTHYeCKOM MOJIEIH IPOTHO3a
MOXKapHOM CUTyalMu. AHaliM3a MaTeMaTH4eCKOM
MOJIEJIM Pa3BUTHS NOKAPHOM CUTYalINN.
[[puMeHeHns METOIMK pacyeTa Kiiacca
[0YKapOOIMACHON cUTyallMd. AHanu3a NpUpOIHOI
MOXKapHOM OMACHOCTHU B MOXKAPOOMACHBIN EPUOI.
[[puMeHeHts] METOAMK aHan3a MOXapHOU

OIMAaCHOCTH JJIs1 KOHKPCTHBIX cmyaunﬁ " pErUuOHOB

3. Mecro nucuuniunbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

1.0.02 Uctopus u METO0JIOTUSI HAYKU U TEXHUKH,
1.0.06 NudopmanoHHbIe TEXHOJIOTHH B cepe
0€30I1aCHOCTH,

1.0.09 TepmoauHaMuKa 1 KHHETUKA OKUCITUTEIBHO-
BOCCTaHOBHUTEJIHHBIX MPOIIECCOB,

1.0.05 CynepkoMIblOTEpPHOE MOJIETMPOBAHHE
TEXHUYECKUX YCTPOUCTB U MPOIIECCOB,

YdeOHast MpaKkTHKa (HayYHO-HUCCIIEI0BaTEIbCKAas
paboTa, Mmoy4eHne NepBUYHBIX HABBIKOB HAY4YHO-
ncclieioBaTeIbekoit padoter) (1 cemectp),
YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEeIbCKAs
paboTa, moy4eHue NepBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemecTp)

He npenycmoTpenst

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.02 McTtopust 1 METOIOJIOTUSI HAYKU U TEXHUKHU

3HaeT: DTanbl pa3BUTHUS HAYKU U TEXHUKH,
0COOEHHOCTH UX B3aUMOJICHCTBHS HA ITUX ATarax,
OCHOBBI CAMOOPTaHU3AIUY TIPU OCYIIECTBICHUH
Hay4YHO-HCCIIEI0BAaTENIbCKOM paboThl HA MaTepualie
WUCTOPUH HAyKH U TEXHUKH, B TOM YHCIIE B 00JIACTH
TexHOC(hepHOI 0€30MMaCHOCTH, OCHOBHBIE ITAllbl
pPa3BUTHUS HAYKU U TEXHUKHU, METOIOJIOTUIO HAYYHBIX
rccienoBannii Ymeet: OCylecTBIATh aHAIU3,
CUHTE3, 0000IICHIE HAYYHO-TEXHUYECKON
uHOOpMAITIH IJIs1 IPUHATHUS PEIICHUN B 00JIaCTH
TexHochepHoii 6e3onmacHocTr, OCyIIeCTBIATh
BbIOOP ONTUMAJIBHBIX CPEJCTB JJIS1 OCYIIECTBIICHUS
HAyYHO-HMCCIIE0BATENIbCKOM paboThl HA MaTepualie
WCTOPUH HAayKH U TEXHUKH, B TOM YHCIIE B 00JIaCTH
TexHOC(]epHOit 0e30MacHOCTH, aHATU3UPOBATh
OCHOBHBIE 3Tallbl Pa3BUTHUS HAYKU U TEXHUKHU IS
MPUMEHEHUS TTOyYEeHHBIX 3HAHUH B cepe

TexHochepHoil 6e30macHoCTH MIMeeT mpakTHieCcKuii




OTIBIT: APryMEHTHPOBAHHOTO 000CHOBAHUS
MPUHUMAEMBIX PEIICHUH NP OCYIIECTBICHHH
npo¢eCCHOHAIBHON AEATEIHHOCTH B 00JIACTH
TexHochepHoit 6e3omacHoCTH, COBEPIICHCTBOBAHHMS
Hay4YHO-UCCIIEIOBATEIbCKON pabOThl HA MaTepHrase
WUCTOPUU HAYKH U TEXHUKH U Ha OCHOBE CAMOOIICHKH
NpoJIeIaHHON pabOTHI

1.0.09 TepmoauHaMuKa U KHHETUKA OKUCITUTEIBHO-
BOCCTaHOBHTEJBHBIX TIPOIIECCOB

3HaeT: OcoOEHHOCTH MPOTEKAaHUS OKUCIUTEIHHO-
BOCCTAHOBHTEIIBHBIX IPOLECCOB, OCHOBHBIE
OKHCIIUTEIBHO- BOCCTAHOBUTEIIBHBIE PEAKLIUH,
CTaJWH MTPOLECCa TOPEHHS KaK OKMCINUTENBHO-
BOCCTaHOBUTEIIBHOIO IIporecca ymeer: [Ipumensars
OCHOBHBIE 3aKOHOMEPHOCTH KMHETUKHU U
TEPMOJUHAMUKHU OKUCIUTEIIBHO-
BOCCTAHOBHTEIIBHBIX IPOLIECCOB ITPU ONMUCAHUM
[IPOLIECCOB T'OPEHHUS], BBIAEIATD JIMMUTUPYIOLIUE
CTaJuN OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO
[IPOLIECCa, PACCUUTHIBATh KHHETUYECKHUE IIapaMETPhI
npocreimmx OBII, onpenenars
TEPMOJIMHAMUYECKHE U KHHETUYEeCKUE (PaKTOpHI,
perynupytoie GopMHUpOBaHUE U Pa3BUTHE
paxxHeimux OBII Mmeer mpakTUuecKuil ONBIT:
Pacuera KHUHETUYECKHUX U TEPMOJAMHAMUYECKHUX
napameTpos npocreimux OBIIT

1.0.06 NuopmanoHHbIe TEXHOJIOTHH B cepe
0€3011aCHOCTH

3HaeT: COBpEMEHHBIE KOMIIBIOTEPHBIE U
WH(OPMAITMOHHBIE TEXHOJIOTUH, IPUMEHSIEMBIE TIPH
pELIeHUH Hay4YHBIX 3a/1ad YMeeT: AHaJIU3UpOBarTh,
ONTUMHU3UPOBATH M TPUMEHSITh COBPEMEHHEIE
UH(QOPMAILIMOHHBIE TEXHOJIOTUH NPH PEILICHUH
Hay4YHBIX 33/1a4, CAMOCTOSTEIFHO TIOIy4aTh 3HAHUS
C MCIIOJIb30BAHUEM COBPEMEHHBIX
UH(QOPMAITMOHHBIX TEXHOJIOTHH 151
npodeccruoHalbHOrO pocTa ViMeeT mpakTudeckuii
onbIT: [IpuMeHeHHs KOMIIBIOTEPHBIX U
UH(POPMAILIMOHHBIX TEXHOJIOTHH MPU TBOPUECKON
a/IanTaluy K KOHKPETHBIM YCIIOBHSIM BBITTOJTHSIEMBIX
3a]1a4 1 UX WHHOBAI[MOHHBIM PEIICHUSIM

1.0.05 CynepkoMIBOTEpHOE MOJETUPOBAHNE
TEXHUYECKHUX YCTPOWCTB U MPOLIECCOB

3HaeT: ba3oBble TOHATHS mapaijIeJIbHbIX
BI)I‘{I/ICJICHI/If/'I, OCHOBHBLIC TTOHATHUA O MapalJICJIbHBIX
BBIUMCIIMTENILHBIX CUCTEMax YMeeT: PemaTs 3aJa4yun
Ha MapaJuICJIbHBIX BBIYHUCIIMUTCIBHBIX CUCTEMAX C
IMPUMCHCHUEM CIICHUAJIU3UPOBAHHBIX ITPOTrPpaMMHBIX
[MaKCTOB, YIIPABJIATL 3aJa9aMU, KOTOPLIC PCIIAOTCA
Ha CYIICPKOMIIBIOTEPC Nmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT:

YueOHast mpakTUKa (HayqYHO-HCCIIe0BaTEIbCKas
pa60Ta, MOJIYy4YCHHUC IICPBUYHBIX HABBIKOB HAYYHO-
rcce0BaTenbckoit padoTsl) (1 cemecTp)

3HaeT: CoBpEMEHHbIE KOMIIBIOTEPHBIE U
WH(POPMAITMOHHBIE TEXHOJIOTHH, MHHOBAIIMOHHBIS
TEXHOJIOTUM 00€CTICUCHHSI TTOKAPHOU O€30MacCHOCTH
'YMmeert: [101b30BaThCsl COBPEMEHHBIMU
MaTeMaTHYeCKUMU METO/IaMU MOJICIIUPOBAHNUS,
MPUMEHSTh HHHOBAIIMOHHBIC TEXHOJIOTUN
obecrieueHus nmokapHoi 6e3onacHoctu Mimeer
[IPaKTUYECKUH OIBIT: MaTeMaTuiecKoro
MOJICITUPOBAHUS MTPOLIECCOB, MPUMEHEHUS
COBPEMEHHBIX KOMITBIOTEPHBIX U WH(OPMAITMOHHBIX
TEXHOJIOTUN




YyeOHast mpakTHKa (HAyYHO-UCCIIEA0BaTEIbCKAS
paboTa, oTy4YeHue MePBUYHBIX HABBIKOB HAYYHO-
HCCIIeIOBATEIhCKON paboThl) (2 cemecTp)

3HaeT: PU3NKO-XUMUUECKUE METO/IbI
VCCJIEI0BAaHUM, TPUHIUIIBI YIIPABICHUS pUCKaMU
py 00eCTIeYeHNH TTOKapHOI O6e30macHoCTH YMeeT:
[IpoBOOUTE aHANN3 M OLICHKY MOJTY4YEHHBIX
[PE3YJIBTAaTOB, MPUMEHSTh MPUHIIUIIBI YIIPABIICHUS
pUCKaMU MPU 00eCIICUeHUH MOXKAPHOM
0€3011aCHOCTH, UCTIOIb30BaTh COBPEMEHHBIE
pOrpaMMHBIE TPOAYKTHI B 00JIACTH
MpeaynpexaeHus pucka Mimeer npaktuyeckuii
onsIT: [IpoBeaeHNs pacueTOB OCHOBHBIX IPOLIECCOB
U CUCTEM 00OecIieueHHs TeXHOChepHOn
0€30MMacHOCTH, HayYHBIX HCCIIEIOBAaHUH, aHaIN3a U
OLIEHKH TIOJTy4YE€HHBIX PE3YyNbTaTOB I pa3padOoTKu
MEPOTIPUATHIA 110 00ECTICUSHUIO TTOKAPHOU

0€30I1aCHOCTH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero | MO cemecTpam B yacax
Bun yuebHo# paboThI
4acoB Homep cemectpa
4
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WJIN) IPYTHE BHUIIBI 24 24
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75
IToaroroBka nccie10BaTeabCKOrO 3aJaHysl: IPOTHO3UPOBAHUE
MoXKapHOM CUTYyaIllH B Jecxo3ax YensOuHckoi obnactu (1o 17 17
BapUAHTAM )
ITonroroska k 3adery 20 20
[TonroToBka k ceMHHapam ¥ MPaKTUIECKUM paboTam 16,75 16.75
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 6,25 6,25
Bux konTpons (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. Coneprkanue TUCHMIIIMHBI

O0ObeM ayTUTOPHBIX 3aHATUH 110 BHIAM
pa;;(_;na HaunmenoBanue pa3aenoB IUCHUIUIMHBL B yacax
Bcero JI I13 JIP
1 Marematudeckoe MOJEINPOBaHUE KaK METOJ 13 3 10 0
MCCJIEOBAHUS [10’KapOB
2 |Maremarudeckrue MOJENIN IPUPOJHBIX I10)KAPOB 10 6 4 0
3 |Marematudeckue MOAEIN TeXHOC(HEPHBIX MOKaPOB 10 6 4 0
4 |Monenu B3aMMOJICUCTBHUS YEJIOBEKA U TTOXKapa 10 4 6 0




5.1. Jleknun

Ne Ne Koa-
HanmenoBaHue nim KpaTKkoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
leKIuulpasaenal
4acoB
MaremaTuueckoe MOJICJIMPOBaHNE KaK METO]] UcclieioBaHus. Buasl Mmozenen.
1 1 |[IpuHLHMIBEI ¥ Tanbl MOAEINPOBAHUA. YIIPABIAIOLINN U UCCIIEN0BATENbCKUI 2
MOTEHIMAJI, TPAHUIBl U PECYPCHl MATEMaTHUECKOTO0 MOJIETUPOBAHUS
) 1 [Toxxap kak 0ObeKT MoziepoBaHusl. MaTemarudeckas (opMaiu3anus 3JI€MEHTOB )
noxapa
Maremaruyeckue MoJesu noxkapoB. CTaTUCTUYECKUE MOJIENH II0XKAPOB,
3 1 |[Aunamuueckue MOJEIHN M0KapoB. BeposITHOCTHBIE MOJIENH [10KAPOB. 2
[TporHo3Hble MOJIEIH IOXKAPOB.
4 1 q)I/.I'BI/IKO-MaTeMaTI/I‘leCKI/Ie MOJIENIU TOPEeHUs. YpaBHEHUE TEIIIOMAacCOOOMEHa C 5
y4ETOM TEPMHUUYECKOIO PaCIIUPEHMsI Fa30B.
MaremaTnueckue MOAEIN IPUPOAHBIX M10KapOoB. BUbI IPUPOIHBIX MOXKAPOB.
5 ) JlecHble u cTenHble NOXKaphl UX Kinaccudukanus u Buabsl. Monenu ropeHust 5
JIECHOTO TOPIOYEro Marepuaia. Moaenu pacpoCTpaHEeHUs JIECHOTO IoXkKapa.
Mopenu nepeHoca Macchl, 3HEPTUU U UMITYJIbCA B JIECHOM IOXKape.
MonenupoBaHue MOXKapHON ONACHOCTH JIeca M0 XapaKTEPUCTUKAM JIECHOTO
6 2 |bonna, Tumy JII'M, npupoAHO-KINMATHYECKUM YCIIOBHSIM: OT€4E€CTBEHHBIN U 2
3apyOeKHbIN ONbIT. PAaKTOPBI U YCIOBUS TOPEHUS JIECHOTO TOPIOYEro Marepralia
7 2 |Mogenu npOrHo3UpOBaHUs JECHBIX MOXKAPOB 2
2 3 MaremaTudecKkue MOJIENIN TOPEeHHUsE 00BEKTOB TeXHOC(HEPhI: 0030p TEOPUH U )
NPaKTUKU.
9 3 MaremaTuueckasi MOAEb Pa3BUTHS MOXKapa B IOMEIICHUHU JJI TPOrHO3UPOBAHUS 5
ABAapUIHBIX CUTyallMi. 30HAJIBHBIE U UHTETPAJIbHBIE MOZEIIH II0XKApOB
10 3 KomIuiekcHast MaTeMaTHYecKasi MOZIeNb IIPOLIECCOB PAa3BUTHUS IIOXKapa U )
[0YKapOTYLIEHHSI B YCIIOBUSAX ONPaHUYEHHOCTU CHJI U CPEJCTB
1 4 M(zneﬂn PSaHMOHGﬁCTBHH 4esI0BeKa H I0Kapa. MaremaTtndyeckue MoJesu O0EBBIX )
NeiicTBUH MOJKapHBIX MOApa3/IeieHNH 0 TyIIEHHUIO 10KapOoB.
12 4 MaTeMaTI/I‘IeCKEIe MOJIENIN YKJIOHEHHsI OT I0kKapoB. Monenu npopuiakTHKU 5
[10YKapOOIACHOMN CUTYallUH.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumeHnoBaHue nim KpaTkoe coJepKaHue MPaKTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNa)
4acoB
Cemunap "Maremarnyeckoe MOIEIMPOBAHUE COLIMAIBHBIX, TEXHOCHEPHBIX U
1 | [IPHPOIHBIX apnernid”. 1. CymecTBytomue npo0ieMbl MOJACTUPOBAHUS PA3BUTHS )
[10KapoB U NOKapoTyuieHus. 2. O030p OTEUECTBEHHBIX U 3apyOeKHBIX JTyUIINX
[IPAKTUK MOJEJIMPOBAHNUS IOXKAPOB.
Cemunap "OcoOeHHOCTH MOJCIMPOBAHHS PA3BUTHS OKAPOB U
) 1 noxaporymieHus". 1. CymecTByroniye npooieMbl MOJAETUPOBAHUS PA3BUTHS )
[10’KapOB U NOXKapOTyIIeHUs. 2. YacTHple MOJIENH ABJIEHUI ropenus. 3. Monenu
B3aUMOJCHCTBUS MEXIY QU3NYECKUMU U TAKTUYECKUMH 00BEKTAMHU TIOXKApa.
[IpakTuueckas padora 1. "Meroasl nporao3upoBanus noxapos". 1. Ananus
3 1 MoJIesiell TOXKapoB , YUUTHIBAIOIINE BIMSHUE YACTHBIX (PaKTOPOB HA )
BO3HUKHOBEHUE U MojJepkaHue ropenus. 2. Pacuet koa¢pdunmenta perpeccun u
koppessiuuu GakTopoB. 3. Pacuer KonudyecTBa 04aroB BO3ropaHus
4 1 Cemunap "MeTo/ibl aHAJIM3a U SKCHEPTU3bl B MATEMAaTHYECKOM MOJIETUPOBAHUN )

nokapa. Jlornueckue omuOKy uccieaoBaress’.




Cemunap "TpaHCLIEHIEHTHBIE MOJIETHN MoXxkapa'".

KOMIIJICKCHOI'O ITOKa3aTeiid

[TpakTudeckas padora 2. "OcobeHHOCTH (HOPMUPOBAHUS M CBOWCTBA TOPIOYHX
MarepualioB B jecax. CTpyKkTypa noacTuiaromux cioes jieca”. Llens: Pacuer
TETUIOTBOPHOM CITIOCOOHOCTH JIECHOTO TOPIOYEro Marepuana. Pacuer

ropumocTu"

[IpakTueckas padora 3. "/IluHamuueckue Mozenu jecHoro noxapa' . Llens:
PacueT nepumMeTpa 1 IIONIAAN OXKapa, BEICOTHI M YEPHOTHI Tu1aMeHH. Pacuet
KJIacca IMoYKapHOH OMACHOCTH B JIECY.

[TpakTudeckas padora 4. "J/[nHaMUYeCKHe MOAEITN TEXHOC(HEPHBIX MTOKAPOB.
[IporpaMMHbIe peaan3aui MaTeMaTHYeCKUX Mojiesiel JMHAMUKH OMacHBIX
¢dakropoB noxkapa". Llens: Pacuer nuHaMuKku onacHbIX (PaKTOPOB MoXKapa 1mo
NIBYX30HHOUM Mozenu. PacueT miomaay nomMemneHnii Ha OCHOBE OHOTO
MacITabHOro yyacTka. PacueT s moMeneHuil HenpaBuiIbHOM (HOPMBIL.

[IpakTuueckas padora 5. "

CrarucTUCTHYECKHE MOJIENIN TEXHOC(HEPHBIX

noxapoB." Llens: [Iporao3upoBanre N3MEHEHUS MAPAMETPOB COCTOSTHUS CPEJIbI B
MoMeIeHn. Mojenu KareropupoBaHus TOMENIEHUMN.

10
oXxapHOU OpHUrajpl.

[IpakTuyeckas pabora 6. "Mozaenu B3auMOJICHCTBHS YETIOBEKA C TIOKAPOM.
Tymenue noxapa" Llens: Pacuer cpencts Tymenus noxapa. Pacaer uncnenHoctu

11

Cemunap "Mogens noxapHoro odecrnedenus 6e3onacHocti PO".

12

Cemunap "Mojenu yKJIOHEHHS YesoBeka oT nnokapa'. 1. Cuctema
npoduIakTHIecKoi paboThl. 2. Mosenb 3BaKyalliy JIIOACH U3 30HbI ITOXKapa U
MaTemarudeckasi hopManu3allis ee napaMmeTpos.

5.3. JIaboparopHblie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

TTonsun CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM
pas3zernos, IaB, CTPAHMUIL) / CChUIKA Ha

pecypc

CemecTp

Koi-
BO
JacoB

[TonroToBKa MCCIEIOBATEIBCKOTO 3aJaHHS:
[IPOTHO3UPOBAHNE TIOXKAPHOH CUTYAINH B
necxo3ax YensOMHCKOM obmacTH (1o
BapHUaHTaM)

[IYM/JI ocu.mut 3. m1-3-4, OYM/I, ocH. uT.
2., 1713

17

[loaroToBka K 3a4CTy

[TYM/,ocu.auT. 3, 1 1-4. ITYMJ]
norn.uT.2, r1. 1-3. 9YMJI ocH.uT.2., T1. 2-
3

20

[loaroroBka K ceMUHAapaM U MPAKTUIECKIM
paboTtam

[TYM/] ocu.mt.2, mn.1-2; ITYMJI ocH. nut
3, mm2.,, O9YMJ/ ocu.ur 1, ri.1,

16,75

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf NMPOBEAeHHUsI TEKYIIer0o KOHTPOJIA YCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTAlNH

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbI OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENLHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabasie meponpusitus (KM)




KM

Ce-
MeCTp

Bun
KOHTPOJISI

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
oa

[Topsnox HauncieHus: 6aaI0B

Yun-
ThIBa-
eTcs

B ITA

Texymmii
KOHTPOJIb

[TpakTnueckas
pabora 1

3amuTa pe3yJbTaToB MPaKTUYECKOU paboThl
MIPOBOAMUTCS B KOHIIE TPAKTUYECKOTO 3aHATHS
3amuTy OCYIIeCTBISET KaXKABIi CTYIEHT
VH/IMBUIYaJIbHO, B COOTBETCTBUH CO CBOMM
BapraHTOM. OTICHKE MOJICKHUT: KOPPEKTHOCTh
BBIOPAHHONM MaTeMaTH4ecKoi Mo s
pacuera HeoOxoaumoro nmapametpa (1 6amn),
MaTeMaThdeckasi KOppeKTHOCTh pacuyeTos (1
0aJut), MOJTHOTA U 0OOCHOBAHHOCTH BHIBOJIOB (1
0asut), KynsTypa oOpMIICHUS TPAKTUYECKON
pabots! (1 6amt)

3a4CT

Texymmii
KOHTPOJIIb

[IpakTnueckas
pabora 2.

3amuTa pe3ylbTaToB MPaKTUIECKOH paboThI
MIPOBOAMTCS B KOHIIE TPAKTUYECKOTO 3aHATHUS
3amuTy OCYIIECTBISET KaXKAbIi CTYIEHT
VH/IMBUIYaJIbHO, B COOTBETCTBUH CO CBOMM
BapraHTOM. OTIEHKE MOJICKUT: KOPPEKTHOCTh
BbIOPAHHOM MaTeMaTH4ecKoil MoJesn A
pacueTta HeoOxoaumoro napametpa (1 6amn),
MaTeMaThdeckasi KOppeKTHOCTh pacyeToB (1
0aJu1), HOJTHOTa MU 000CHOBAaHHOCTH BBIBOJIOB (1
0asut), KynsTypa 0pOpMIICHUS TPAKTUYECKON
pabotsl (1 6amt)

3a4CT

Texymmii
KOHTPOJIb

IIpaxTrueckas
pabora 3.

3amra pe3yibTaToB MPAKTUIECKOH paboThI
MIPOBOJMTCS B KOHIIC MTPAKTUYCCKOTO 3aHATHUS
3alUTy OCYIIECTBISET KaXKAbIi CTYIEHT
WH/IMBUYaJIbHO, B COOTBETCTBUH CO CBOMM
BapraHTOM. OIIEHKE MOJICKUT: KOPPEKTHOCTh
BBIOPAHHOM MaTeMaTUYeCKON MOJIENHN JIJIst
pacueta HeoOxoauMoro napametpa (1 6amn),
MaTeMaTudeckas KOpPeKTHOCTh pacyeToB (1
6asur), mosHOTa 1 000CHOBAaHHOCTH BHIBOJIOB (1
Oaun), KyasTypa oOpMIICHHS TPAKTHIECKOM
paboTsr (1 6amn)

3a4CT

Texymumii
KOHTPOJIb

IIpaxTnueckas
pabora 4

3amura pe3yibTaToB MPAKTUIECKOH paboThl
[IPOBOJIUTCS B KOHIIE IPAKTUYECKOTO 3aHATUS
3amuTy OCYIIECTBISICT KAKIBIA CTYIEHT
WHANBUIYaJIbHO, B COOTBETCTBUU CO CBOUM
BapraHTOM. OIIEHKE TIOJJICKUT: KOPPEKTHOCTh
BBIOPAHHOW MaTEMaTHYE€CKOW MOACIIH s
pacuera HeoOxoaumoro mapametpa (1 6amn),
MaTeMaTu4ecKasi KOppeKTHOCTh pacdyeToB (1
0asuT), MOJTHOTa M 00OCHOBAHHOCTH BHIBOMIOB (1
Oaun), KyasTypa ohOpMIICHHS TPAKTHIECKOM
paboTsl (1 6amn)

3a4CT

Texymuit
KOHTPOJIb

[IpakTuyeckas
pabora 5

3amuTa pe3ylbTaToB MPaKTUYECKOM paboThl
[MPOBOJIMTCS B KOHIIE MPAKTUYECKOTO 3aHITHUS
3alUTy OCYIECTBIISAET KA IbIi CTY/IEHT
VHIUBUYaJIbHO, B COOTBETCTBUU CO CBOUM
BapuaHTOM. OLIEHKE MOAJIEKUT: KOPPEKTHOCTD
BBHIOPAHHOW MaTEMaTHYE€CKOM MOACIH st

pacyera HeoOxonumoro napamerpa (1 6amwn),

3a4CT




MaTeMaTH4eCcKasi KOPPEKTHOCTh pacyeToB (1
0aut), MOJTHOTA U 00OCHOBAHHOCTH BHIBOJIOB (1
0asur), KynsTypa ohOpMIICHUS IPAKTHYECKON
pabots! (1 Gamt)

Onpoc cocTout U3 3 BONPOCOB, O3BOJISIONINX
OLICHUTH C(HOPMUPOBAHHOCTH KOMIEeTeHIINN. Ha
OTBeTHI OTBOAUTCS 1 wac. MakcnManbHOE
KOJTUYECTBO OAJIJIOB 32 MPaBUIBHBIN OTBET Ha
OJTMH BOTIPOC COOTBETCTBYET 4 Oasam.

0 6amIoB - CTYIEHT HE OCBEOMIIEH 10
TEMAaTHKE BOIIPOCA, HE BIIA/ICET KIIFOUEBBIMU
TepMUHAMU.

1 Gami - cTyAeHT ciocoOeH CeNnaTh
MPOTHOCTUYECKUE BBIBOJIbI, OOHAPYKUTH

ITpome-
TCHJICHIIUY U 3aKOHOMEPHOCTH Pa3BUTHS
6 4 JKyTOUYHAS 3auer
SIBJICHUSI IO TEME BOITPOCA, 10Ka3aTeJIbHO
aTTecTanus

apryMEHTHUPOBaTh CBOU BHIBOBI.
1 6ani - CTyAeHT criocoOeH c/enaTh CyXKISHUS
1 YMO3AKJIFOYEHUE T10 NPEJICTaBICHHOMY
MaTepuaty 10 TEME BOIIPOCa B COOTBETCTBHH C
[paBUJIaMHU JIOTHKH.

1 6at - CTyACHT NPOUIUTIOCTPUPOBAT UCTOPHIO
pa3BUTHS BONPOCA, 3HAET BEAYIIUX YUEHBIX U

3a4CT

HCCIIeIOBATENIEH 110 TEME BOIIPOCa.
1 Gasmi - CTyACHT KOPPEKTHO UCTIOIB3YET
[MOHATUIHBIN anmapar 1o TeEMe BOIIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOMN IIpouenypa nposeneHus Kpurepun
aTTeCTAIIH OIICHUBaHUS
PeliTunr oOyyaromierocs no AUCUUILIMHE MOKET (GOPMUPOBATHCS
0 pe3y/ibTaTaM TeKyIero KOHTposist. CTyIeHT MOXKET MOBBICUTh
peUTHHT 3a cyeT npoxoxaeHuss KM npoMexyTouHOM arTecTalut. |B COOTBETCTBUU C
3a4er KoHTponbHOE MeponpusTHE NPOMEKYTOUHOM aTTECTALUN mm. 2.5, 2.6
MPOBOJIUTCS B (hOpME YCTHOTO OMpOCa MO TPEM CIIydaiHO [Tonoxenus
BEIOpaHHBIM BOTIPOCaM, BEIHECEHHBIM Ha 3a4eT. Ha oTBeT
orBomuTCs 1 yac.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarsl 00yueHus

3HaeT: MexaHU3Mbl OITAaCHOTO B3aMMOJICHCTBHSI COCTABISIOIINX TEXHOC(HEPHI ¢
MPUPOTHBIMU U aHTPOIIOTEHHBIMU (akTopaMu. OCHOBBI OpraHU3alMU CUCTEMBbI

Pa3BUTHIO MOXKapoB. MareMaTnyecku 000CHOBBIBAaTh OCHOBHBIE HAIIPABICHHUS
pPaboTHI MOXKAPHOH CITy>KObI B KOHKPETHOM CHUTyalliu Ha OCHOBE
MaTEMaTUYECKUX MOJIEIIEH B3aMMOJEHCTBHS YEJI0BEKA U II0XKapa

e

OTIK-1 MOHMTOPHHTA I10’KaPOB B JIOKAJIIbHBIX U INIOOAJIBHBIX cUcTEMax. [IpuHIUIBI 1 T
pe3epBbl MATEMATUYECKOTO MOJECIIMPOBAHNS B UCCIIEJOBAHUH IT0KAPOB
'YmeeT: OpraHn30BbIBATh MOHUTOPUHT Pa3BUTHUS MOKapHOHN cuTyaunu. CTpoUTh
MaTeMaTU4EeCKHE MOICIIN IIPOTHO30B Pa3BUTH MOXapHOU cutyanuu. Ha ocHoBe

OITK-1 W3BECTHBIX MOJIECJIEW COCTABIIATH IUIAHBI IPOTUBOEHCTBHS BOSHUKHOBEHUIO U TAANE




HmeeT npaktnyeckuii onbIT: CoCTaBIeHUs IPOrpaMM MOHUTOPUHIA
0KAPOONACHBIX cucTeM. Pa3paboTkn MaTeMaTHueCKON MOZIEIH ITPOrHO3a
MOYKapHOH CUTyalluH. AHaIM3a MaTeMaTHYECKOM MOJIETIN pa3BUTHS MTOKAPHON

OIIK-1 cutyauud. [[puMeHeHnss METOIMK pacyeTa Kiacca MoKapoornacHou cutyaruu. — [HHHtHHH
AHanu3a IpUPOAHON NOKAPHOM ONTACHOCTH B ITOYKAapPOOMACHBIN MEPUO/.
[ [ppuMeHeHNs METOIMK aHAIN3a MOKAPHOM OMACHOCTH 11 KOHKPETHBIX
CUTYyallWii U PpETMOHOB

TumnoBsie KOHTPOJIBHBIC 3aJaHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUe TUCHMILIMHBI

IMeuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. Tonorun, I'. . Teopus ropenus u B3pbiBa Y. 1 Koncnekr nekuuii FOx.-
VYpau. roc. yu-1, Kad. bezonacnocts xusnenesrensnocty; [lon pen A. B.
XamkoBckoro. - Yensounck: M3garensctro FOYpI'Y, 1999. - 81,[1] c.
2.  Koponwsuenko, A. . [Iporeccel ropenus u B3pbiBa TEKCT YUEOHUK IS
TexH. By30B A. f. Koponbuenko. - M.: [loxxnayka, 2007. - 265 c. ui.
3. MogenupoBanue noxapoB 1 B3pbIBOB TekcT . @. Acraxosa u ap.; N0
o6mr. pea. H. H. bpyuumunckoro, A. f. Koponbuenko. - M.: [Toxxnayka, 2000. - 482
C. WL
4.  Journal of computational and engineering mathematics [ TekcT] Hayy.
xypH. Chief ed. A. L. Shestakov ; South Ural State Univ. (nat. research univ.), Fac.
of Mathematics, Mechanics and Computer Science, Dep. of Mathematical
Modeling, (SUSU) xypnain. - Chelyabinsk: Publishing Center of SUSU, 2014-

0) OononHumMenbHaAs IUMmepamypa:

1.  Teopus ropenus u B3pbiBa TeKkCT yueb. mocobue st GakaiaBpoB By30B
no HanpasieHuto 280700 "Texnocdep. 6e3onacHocts" O. I. KazakoB u np.; mox
o6mr. pen. A. B. Toras, O. I'. Kazakosa. - 2-¢ u3., nepepad. u gor. - M.: FOpaiir,
2014. - 295, [1] c. un.

2. Hcakos, I H. MoaenupoBaHne HECTAIMOHAPHBIX MPOLIECCOB
TEMJIOMAacCONEPEHOCca U BOCILUIAMEHEHHUSI B PEaKIIMOHHOCTIOCOOHBIX cpenax Ilox
pea. B. M. Ymakosa; HWUW nipuki. MmateMaTuky U MEXaHUKU IIpy ToM. roc. yH-Te. -
Tomck: U3narensctBo Tomckoro ynusepcurera, 1988. - 233 c. ui.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 budIuomexe:
1. Tloxapnast 6e30MacHOCTb
2. Iloxapnoe neno
3. be3onacHOCTb )KM3HEIEATEIIbHOCTH

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.  HangeXHOCTh TEXHHUYECKUX CUCTEM M TEXHOT€HHBIN PUCK
[DnexTpoHHbI pecypc] : yuel. mocodue mo caMocTosT. padbote cTyaeHToB / A. B.
XamkoBckui ; FOx.-Ypai. roc. yH-T, Kad. be3onacHOCTb XU3HENEATEIbHOCTH;
IOVYplY, 2013.



2. IloxapoB3pbIBOOE30MACHOCTH: YUeOHOE MMOCOO0HEe K MPAKTUYECKUM
sanstusM / B.I. 3enenkun, JI.M. Kucenepa. — UensaOunck: M3garenbckuii eHTP
IOVYpI'Y, 2009. — 79 c.

3. Teopus ropenus u B3pbiBa. YueOHOE TOCOOUE K MPAKTHUECKUM
saasTusM / MLFO. babkun, C.U.bopoBuk. — UensOunck: M3natenbckuit IEHTP
IOVYpI'Y, 2012.— 62 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.  HaneXHOCTh TEXHUYECKUX CUCTEM U TEXHOTCHHBIN PUCK
[DnexTpoHHbIA pecypc] : yuel. mocodue mo caMocTosT. padbote cTynaeHToB / A. B.
XamkoBckui ; FOx.-Ypai. roc. yH-T, Kad. bezonacHoCTh )XU3HENEATEIbHOCTH;
IOVYplY, 2013.

2. IloxapoB3pbIBOOE30MIACHOCTH: YUeOHOE MOCOO0HE K MPAKTUYECKUM
sanstusM / B.I. 3enenkun, JI.M. Kucenepa. — UensaOunck: M3garenbckuii HeHTP
IOVYpI'Y, 2009. — 79 c.

3. Teopus ropenus u B3pbiBa. YueOHOE TOCOOUE K MPAKTHUECKUM
saasTusM / MLYO. babkun, C.U.bopoBuk. — UensOunck: M3natenbckuit IEHTP
IOVYpI'Y, 2012.— 62 c.

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubnuorpaduueckoe onrcanue
JUTEPATYPBI 3JIEKTPOHHOM
dbopme

Kaneruna, 0. B. MaremaTnueckue MOZIEIH JIECHBIX [10KapOB
[Texct : HEMOCpenCTBEHHBIN | yueO. mocoOue Jisi MarucTpaHTOB
HanpasieHus 20.04.01 "Texnocdep. 6ezonacHocts" FO. B.

1 J?;fef;aﬂa eLIBRARY.RU [Kaneruna ; FOx.-Ypan. roc. yu-1, Kad. bezonacnocts
M kusHenearenbHocty ; OYpI'Y. - Uensbunck: U3narensckuii
Lentp FOVYpI'Y, 2020. - 115, [1] c. aneKTpoH. Bepcus
https://www.elibrary.ru/item.asp?id=46275552
Kaneruna 10.B. MeToanueckoe obecrieueHue MOATOTOBKY 110
BOIIpocaM 0€30MacHOCTH: COIMAIBHBINA U TPO(eCcCHOHATBHBIN
acrexTbl / MUHUCTEPCTBO HAyKH U BBICIIIETO 00pa30BaHUS
JlononHuTenbHAS . . .
2 Teparypa eLIBRARY.RU |Poccuiickoit @enepanuu, FOxHO-Ypanbckuii rocynapCTBEHHbIN

yausepcureT, Pakynsrer MamumHoctpoenue, Kadenpa
besomacHocTs xu3HeaesTenbHOCTH. Yensaounck, 2021.
https://www.elibrary.ru/item.asp?id=46171197

HepequL HCIIOJIB3YEMOI'O IMTPOIpaMMHOI'O oOecCIIeueHHs:

. Microsoft-Windows(6eccpouHo)

. Microsoft-Office(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

N —

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. OOO "T'apantYpanCepsuc"-I'apant(31.12.2022)



2. -Koncynerant [Lnroc(31.07.2017)
3. -Texokcnept(31.12.2022)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUIIINHBI

No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun zanaruit ayI_I [IpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCIedeHHEe, UCIIOIb3yeMOe st
pa3IMYHbIX BUJOB 3aHATHH
[TpakTrueckue 5146 [KommbrepHas TeXHUKA, IPOrpaMMHOE 0OecrieueHue, IPOSKTHOE

3aHATUA U ceMuHapbl |(3)  |oOopynoBaHue

468 KommnbTepHas TeXHHKa, IPOrpaMMHOE 00eCTeUeHHE , IPOEKTHAs TEXHUKA.
Jlexuun 3) ABTOMaTU3UPOBaHHOE pabouee MECTO: MOHUTOP, CUCTEMHBIN OJI0K,
KOJIOHKH, MBIIIIb, KJIIABUATYpa, CETeBOM (DMIIBTp, BBIX0ON B IHTEpHET

CamocrositenpHast  [520a |ABTOMaTH3MpOBAaHHOE pabouee MECTO: MOHUTOP, CUCTEMHBIN OJIOK,
paborta ctynenra |(3)  [KOJOHKH, MBIIIIb, KJIABUATYPA, CETEBOM (DMIIBTD, BBIXON B IHTEpHET

468 |ABTOMAaTH3UPOBAHHOE paboYee MECTO: MOHUTOP, CHCTEMHBIN OJIOK,

DK3aMeH 9
(3) |ko;mOHKHM, MBIIIb, KJIABHATYpPa, CETEBOM (puibTp, BbIxoa B MHTEpHET




