MWHWUCTEPCTBO HAYKH M BBICIITEIOQ OBPA3ZOBAHHA
POCCUHACKON ®EJIEPAIIMM
lI)eqcpa:ILHoc roCyIapcTBeH HOE GIOIDKCTIIDC 06pa30BaTEJ'IbHO¢ }r"—IpE)I(,ElEIIHC
BRICHIETO DﬁpaSOBaHHH

«MarHuToropeckHil rocy1apeTBEHHLIH TexHuYecku it ynusepeurter uM. I.M. Hocosaxn

P
S

loie o W TBEPKTATO:

(& &5y -,Elﬂrpel{fop HHCTHTYTA IHEPIETHKH H

i a_Bmlgﬁrl}impOBaHHhIx CHCTEM
) 5D C.H. JlykpsHoB

. oy 2018 r.

PABOYASA NPOI'PAMMA JUCIHHHIIJIHHbBI (MOJAYJIA)
YUCJIEHHBIE METOJTBI MOJTEJTMPOBAHKA

Hanpasienue DoaroToBKH
13.03.01 TenaoaHepreTHKA 1 TeI10TeXHHKA

[Tpomns mporpaMMel
IHeproobecneveHHe NpeInpHATHI

Y poBeHb BRICIIETD 00pazoBaHnd — DaKaIaBpHaT

IIporpamMma MoAroTOBKH —~ akaIcMHYecKuii Oaxanappuar

@opma obydeHHA
OrHas

JHEPTreTHKH H aRTOMATHIHPOBAHHEIX CHETEM

HHeruryT

Kadenpa TennoTeXHHYECKHX H IHEPreTHYECCKHX CHCTEM
Kype 3

Cemecrp 5

Maruutoropck
2018 r.




PaGouas mporpamma coctapiena Ha ocHose ®I'OC BO no nanpablaeHHIO MOATOTOBKH
13.03.01 TermooHepreTMKa W TemIOTEXHHKA, YTBepiIAeHHoro npukasom MOuH P@ ot
01.10.2015 Ne 1081.

PaGouas nporpaMma paccMoTpeHa H 0100peHa Ha 3aceanHu Kad
H JHEPreTHUeCKHX cheTeM «25» centadpa 2018 r., nmpotokoa Ne 2.

3ag. kaje Y E.b. AranuTos /

PaGo4as nporpamMma 0100peHa MeTOAHYCCKOH KOMHCCHEH HHCIMTYTa JHCPIETHKH H ABTO-
MATH3HPOBAHHEIX cHCTeM «26» centabps 2018 1., mpotokon Nel/ |

[pencenarens [ C.H. JTykesasos /

Pafouas nporpaMMa cocTaBlIeHa: moueHt kapeape Tu3dC, K.T.H

o
/ E.I'. Hemmopenko /

PenensenT: sam. HaganeHuka [[ICT HAO «MMK», K.T.H.

___/ B.H. MuxaiinoBckuii /




Jlaer permcrpanuy u3SMEHEHHH 1 AOMONHEHMI

Ne Pazpmen Kpatkoe conepxanue [ata, Ne IMomucs
/' PIIJT H3MEHEHHs!/ TOTIOIHEHUS NpoToKona | 3aB.Kadeapoi
(Momyst) 3aceaaHus
Kadeapsr /
1 9 AKTyanu3anus MaTepranbHo- Ne2 /
TEXHHYECKOro obecneueHns muenmmmaer | 8.10.201Qe—r—"—r
2 8 AxTyamazamus yuieOHO-MeTOqMYeCKOro i

MH(QOPMAIHOHHOIO oGecreyeHns
JHCLMIUTHEEL

Nel

//
1.09.2020 r. /

—7

/




1 Ilesi1 0OCBOEHHMHU JUCIUILIMHBI

LenssmMu ocBoeHHsT [AUCLMIUVIMHBI «YKC/IeHHbIe MeTOZbl MOZEeIUPOBaHUsS»  SBJISIETCS
rojlyyeHue HaBbIKOB CTyjeHTamMu HampasiaeHus 13.03.01 TemsosHepretvka U TeIuIOTeXHUKA
npoduns «3OHeproobecrieyeHre TMPEANPUATHI» TI0 OCHOBaM UMC/IEHHBIX METO/IOB pelleHus
yPaBHEeHHM MaTeMaTH4ecKoW (U3MKM, WUCIOIb3yeMbIX [/ OINMCAHUs TPOLIeCCOB TeriooOMeHa,
JIBVDKEHUST )KUAKOCTH U T'a30B, a Tak ke [l HAyYHO-UCC/IejoBaTe/IbCKOW paboThI.

2 MecTto pucnumuinHbl B crpykType OOII 6akanaBpuara

Kypc b1.B.[1B.02.02 «YucneHHble MeTOAbl MOZJEIUPOBaHUs» OTHOCUTCA K JUCLIUIIMHAM
npo¢eCCUOHAIBHOIO LMK/Ia, BApUATHBHAs YacCTb.

YcnelHoe ycBoeHMe MaTepuasia rpejosaraeT 3HaHUe CTY/leHTaMU OCHOBHBIX ITOJI0KeHUN
cnepyromux aucturuini: b1.6.10 ®usuka (MonekysipHasi pu3vKa, TepMOJUHAMUKA, WeanbHble U
peasibHbIe Ta3bl, BOAsSHOM map, ¢a3oBbie auarpammbl); b1.5.11 OO1ias 1 HeopraHudeckasi XUMMUS
(XxumHMueckass TepMOAMHAMMKa, XUMUuyeckoe M (pa3oBoe paBHoBecue), b1.5.13 MHpopmatuka,
b1.b.16 TexHuueckass TepMoAvWHaMUKa (OCHOBHbIe (PHU3MUECKHe CBOMCTBA >KUJKOCTEM U ras30B,
noziobve TrUApPOMeXaHHUeCKHX IIPOLIeCCOB, ypaBHeHHe JBIDKEHUs] BS3KOM JKUIKOCTH, PEKUMBbI
JIBYDKeHUsI, TorpaHruyHbIi cnoit), 51.6.17 I'maporasoguHamuka, 51.5.19 TensomaccoobmeH.

Marepuan [uCLUIUIMHBI 0a3upyeTcsi Ha paHee HW3yuyeHHOM Marepuajge KOMILIeKca
001jeobpa3oBaTe/lbHBIX W CIIELMabHBIX AWUCIUIUIMH, KOTODPBbIM obecrieunBaeT (OpMHUpPOBaHHE
TpeOyeMOro ypoBHsI KOMIeTeHLIMM OOyuarolerocsi ¥ MoArOTOBKH 0OakasaBpOB IO HarlpaBJeHHIO
TeIUI03HepreTHKa U TeIIOTEXHUKA.

3 KomnereHuyuu o0yuaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHHUS AUCHUIUINHBI
(Mojay/isi) ¥ JIaHUPYyeMble pe3y/IbTaThl 00yJYeHust

B pe3synbTaTe ocBoeHUsi JUCLMIUVIMHBI (MOAy/isi) «YuCIeHHble MeTO/bl MOJeTUPOBaHUsSI»
CTYZeHT Jo/bKeH 00/1aZiaTh C/eIyIOIMMU KOMITeTeHI[USIMU

CTpyKTypHBI
i 5/1IeMeHT [1naHvpyeMble pe3ysibTaThl 00yUYeHHs

KOMIIeTeHIUH

OTIIK-1. CriocoOGHOCTBIO OCYIIIeCTB/ISITh TIOMCK, XpaHeHHe, 00paboTKy ¥ aHamm3 UHGOpMALIUK U3

pa3/MuUHbIX MCTOYHUKOB M 0a3 [aHHBIX, TpeJCTaBliATh ee B Tpebyemom ¢opmare cC

WCN0/b30BaHMEeM MH(OPMAIIMOHHBIX, KOMIIbIOTEPHBIX M CeTEBbIX TEXHOJIOTHM.

3HaTh: OCHOBHBIe METO/IbI TIOMCKAa W SKCIepUMeHTalbHbIX HCCefoBaHui; BriOpaTh

METOJUKM TIOMCKa 0a30BBIX 3HaHWK B 007aCTM  eCTeCTBeHHOHAYYHBIX

JucLuIvH; ['paMOTHO 1MOCTaBUTh 3afiavy, Mof00paTh MeTOAUKY MCCIe[0BaHuUs

Y pelleHus] TIOCTaBIeHHOM MPo0/IeMbl;

YMmerts: BbiienTh Liefb MOMCKA, aHa/lIW3MpOBaTh U NPUMEHUTh OJUH U3 MeTOJO0B /ISl

pellieHUsl TOCTaBIeHHOM 3a/laui;

Beigenute  1leb  UCCAeOBaHWM, TpUMeHWTh /000 M3 MeTO/OB

MaTeMaTUUeCcKOro anmapaTa /ijisl pellieHus IOCTaB/IeHHOM 3a/laul;

Bnazerts: HaBbikamy TpoOBefieHMsI aHa/iM3a IOCTAaBJIEHHOW 3a/jaud, BbIOOpAa METOAUKHU

pellieHUsI TOCTaBIeHHOM 3a/laui;

HaBbikamy TpoOBefieHMs aHa/iM3a TOCTAaBJEHHOW 3a/jaud, BbIOOpa METOAUKHU

peleHus OCTaB/IeHHOU 3a7laukl ¥ PellNTh e€ Pa3HbIMHU Criocobamu;

OIIK-2.CriocoGHOCTBIO ZIeMOHCTPUPOBaTh 0a3oBble 3HAHWS B 00/1ACTH eCTeCTBEHHOHAYUYHBIX

JVCLIMIUIMH, TOTOBHOCTBIO BBISIB/JISITh €CTECTBEHHOHAYUYHYIO CYL[HOCTh MP0o0JieM, BO3HMKAIOIIUX

B XO/le TTpodeCCHOHAbHOM [leaTeNbHOCTH; NPUMEHATh [/ UX pa3pelleHUs] OCHOBHbIE 3aKOHbI

eCTeCTBO3HaHUSI.

3HaTh: | Ba3oBble 3HaHMs B 06/1ACTH eCTECTBEHHOHAYYHBIX JMCLUILIHH;




CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLIUU

[1naHavpyeMble pe3ysibTaThl 00y4YeHust

OcHOBHBIe TPO6/IEMBI €CTeCTBEHHOHAYYHBIX AVCIIUTIINH;
OcCHOBHbIE MeTO/IbI pellieHHsl TPo0JieM ecTeCTBeHHOHAYUYHbIX JUCLIMIUIVH,

Ywmertn:

BeiOpate MeTozuku 0a30BbIX 3HaHMKA B 00/1aCTH  €CTeCTBEHHOHAYYHBIX
JVICLIUT/TVH;

['paMOTHO TIOCTaBUTH 3ajjauy, 1Moj00paTh METOAWMKY HUCC/IeNOBAHUS U PelleHHs
TI0CTaB/IEHHOM TTPOO/IEMBI;

['paMOTHO TIOCTaBUTH 3ajjauy, 1Mof00paTh METOAWMKY HUCC/IeIOBAHUS U PelleHHs
TI0CTaB/IEHHOM TTPOO/IEMbI M PEIIIUTD €€ pa3HbIMH criocobamu;

Bnapets:

HaBbikamu nipoBe/ieHYsI aHa/iKM3a NOCTaB/IeHHOM 3a/laul;

HaBblkaMu TpoBefieHUsI aHaiW3a TIOCTABJIEHHOM 3a/laud, BbIOOpAa METOAMKH
pelleHus TOCTaBJIeHHOW 3a/iauu;

HaBblkaMu TpoBefieHUsI aHaiMW3a TIOCTABJEHHOM 3a/laud, BbIOOpa METOAMKH
pelleHust TTIOCTaBIeHHOM 3a/Iau U PEIUTh €€ pa3HbIMU CIIOCOOaMU;

[TK-4.Crioco6HOCTBI0 K TIPOBEZIEHHIO YKCTIEPUMEHTOB I10 3a/laHHOW MeTo/uKe, o0paboTke U
aHa/IM3y TIOJIyUeHHbIX pPe3y/bTaTOB C TIPUBJIEUEHWEM COOTBETCTBYIOIIETO MAaTeMaTHUYeCKOTO

arrapara.
3HaThb OCHOBY TeOpuH 3KCIIepUMeHTaTbHbIX UCC/Ie0BaHUM;
OCHOBHBIE MeTOZABI MOJEIMPOBAHUS U TUIAHWUPOBAHHUS SKCIIEPUMEHTAaTbHbIX
HCC/le/JOBaHUM;
OCHOBHBIE MeTOZABI MOJEIMPOBAHUS U TUIAHWUPOBAHHUS SKCIIEPUMEHTa/TbHbIX
YCC/eIOBaHUM U MIOPSIZIOK M3 MPOBeJIeHUs;
YmeTb Boiienuts 1je1b ucciejoBaHuM;
Bbigenuth Liesib UCC/ieOBaHUM, MPUMEHUTb OJWH W3 METO/IOB /il pellleHus
MOCTaB/IEHHOW 3a/lauy;
BobienuTh  1Leflb  WMCC/IeOBaHWM, TMPUMEHUTh 000 U3 MeTO/[0B
MaTeMaTHYeCKOro arnrapara /s pelieHusi TOCTaBAeHHOW 3a/1auu;
Bragets: HaBblkamMu mipoBeZieHMs] aHaaM3a WCXOAHBIX [1apaMeTpoB MoOJenupyeMou

CHCTEMBI,
HaBbikamMy TIpoBe/leHMsI aHa/lM3a MCXOJHBIX I1apaMeTPOB MOJeIUpyeMOiu
CHCTEeMBI, BbIOOPA (haKTOPOB, OTIPe/eISIONUX TTapaMeTPOB;
HaBbikamMy TIpoBe/leHMsI aHa/lkM3a MCXOJHBIX T1apaMeTpOB MOJeIUpyeMOi
cucTemMbl, BbiOOpa (DaKTOpPOB, OMNpEJENSIONINX T[apaMeTPOB, TIPOBOJUTH
MO/IeJIMpOBaHKe U 00paboTKy pe3y/IbTaToOB UCC/IeJ0BaHUM;

4 CTpyKTypa M co/iep)KaHHe JUCHHILUTHHBI (MOY/is1) JJ/Is1 0UHO# (hopMbI 00yueHust

OO011jas1 TPYA0€MKOCTh AUCIIUTUTMHBI COCTaB/IsIeT 2 3aUeTHBIX eZIMHULIBI — 72 aKajl. vaca, B

TOM UHcie:

KOHTaKTHasi paboTa — 37 akajj. 4yacos:
—ayJuropHas — 36 akaZ. 4yacos;
—BHeayauTOpHas — 1 akaj. yac.

caMmocTosiTe/TbHasi paboTa — 35 akaji. 4acoB.




Buzpbl yueOHOM

paboThI, ‘2’ Dopmer
BKJTrOUAst 5 TeKyllero
CaMOCTOSTEJ/IbHY % = KOHTPOJIA Koo u
170 paGOTy Eé S BI/IA ycCrieBaeMOCTH or A
9 PYKTYPHEL
Pa3/ien AUCIUILUIMHBI CTyAEHTOB E F | camocrosrensy| (1O HEACHIM | 5 o enT
WTPY/IOBMKOCTb | & = | it pagoThI cemecTpa) KOMIIETEHI]
(B yacax) x 2 QPopma uu
< B 5 IIPOMEKYTOUHOH
E § é % arrectanyu (1o
o \CE % O ceMecTpam)
1. ITousATHE OIIK-2
MaTemMaThUuecKou 3yB
MO/Ie/T U 001I[Hre
TIPUHLUIIBI U STallbl ee
noctpoenus. [lonstue
MaTemMaThUuecKou Camocrositenb
Mo/ies 1 o01ve HOe M3y'eHue |- . o
TIPUHLIUIIBI, ITallb] ee yueOHOM N
2 2 5 JIEKIIUU, OTYeT
noctpoenusi. Pemenne JIMTEPATyPbI 10| = b o
3asaun. YuceHHbIe Boripocy 1-2 T
MeTtoZbl. Mictopus paszesna 6
TIpUKJ/IaZIHOU
MaTeMaTHKH.
CrtpykTypa
MOTPELIHOCTH.
KoppeKkTHOCTS.
2. BeluncutennbHbIN 2 2/21 5 Camocrositens | KoHcekT OIIK-2
SKCIIepUMEHT U HOe u3ydeHue |neKuui, otuer |I[1K-4
a/IeKBaTHOCTb MOJie/lel. yuebHoi  |mo JI.P.Ne2 3yB
BbruriciuTenbHbIMA JIUTeparTypsl 10
3KCIIePUMEHT U BOIpocy 3-5
a/leKBaTHOCTb MOJiefleid. paszena 6

NHureprnioniposaHye.
[TpubmKeHHBIE
¢dopmybl. JIuHeliHas
VIHTePIIOJISILIUS.
VHTeprionsauoHHbIN
MHorouwieH HeroToHa.
[TorpewmHocTs
MHorousieHa HeroToHa.
IIpuMeHeHus
VIHTePIOJISILIUN.
VHTeprionsauyoHHbINA
MHOIO4/IeH JpMHUTa.
CxouMOCTh
VIHTePIOJISILIUN.
Henunelinas
VIHTePIIOJISILIUS.
Nureprionsaums
CrlaliHaMH.
MoHOTOHHas




Buzpbl yueOHOM

m
paboThI, et Dopmer
BKJTFOUast 5 TEKYIIero
O
CaMOCTOSITEIBHY | & — KOHTPOJIA
170 paGOTy - o B ycCrieBaeMOCTH Kop u
< 3 Ll CTPYKTYPHEI
CTY/I€HTOB T 5 (HO Hegenam .
Pa3zen qucUuIIMHbL 4 CaMOCTOSITe/TbH U 9JIEMEHT
UTPYJ0EMKOCTE | & 5 i Dab ceMecTpa) KOMITIETEHI]
e oii paboThl
(B yacax) x 2 ®opma uu
< £ & g MPOME)XXYTOUHOM
E SE | = arrectanyu (1o
[+]
o © I |O ceMecTpam)
= o
VIHTEePHOJISILIUS.
MHoromepHas
VHTEePOOJISILUS
3. IlpumeHeHune CamocTosiTens OIlK-2
UYHC/IeHHBIX METOZ0B HOe U3yudeHue [1K-4
JJ/1sl aHanu3a U pacueTa yueOHOM 3yB
TerI0Macco0OMeHHBIX nuTeparypsl 1o | KoHcnekT
Y TUJPOIMHAMHYECKUX 2 2/21 5 BOIpocy 6-7 |/nekiui, oTueT
TPOL|eCCOB. pa3zgena 6; |mo JI.P.Ne3
BbruriciuTenbHbIMA MO/IrOTOBKA K
9KCIIePUMEHT U nabopaTopHOii
aZIeKBATHOCTb MOZIEJIeH. paboTe
4. YucieHHOe pelleHue OIlIK-2
anredbpanyeckux, IK-4
TPaHCLeH/JeHTHBIX U 3yB
nvddepeHIMaTbHBIX
ypaBHeHuM. YncneHHoe
pellieHue
anrebpanyecKux,
TPaHCLIEHJ|eHTHBIX U
rndpepeHaNTbHBIX
Auddep " CamocrosiTens
ypaBHEHHH.
HOe U3yuyeHue
NHureprnionvposaHye. o
yueOHOM
[TpubmKeHHBIE
o JiuTepaTypsl 110 | KoHCIekT
dopmybl. JIuHeliHas o
4 4 5 Boripocy 8-9 |nekuui, oTyet
VIHTEPIIOJISILIUSI.
paszena 6; |mo JI.P.Ne4
IIpuMeHeHus
MO/ITOTOBKA K
VIHTEpIIOJISILIUM. .
nabopaTopHO
CXouMOCTh
pabore
VIHTEpIIOJISILIUH.
Henunelinas
VIHTEPIOJISILISI.
Nurtepriossiums
crlaliHamMH.
MoHOTOHHas
VIHTEPIOJISILIUSI.
MHoromepHas
VIHTEPIOJISALIUS
5. UnceHHoe 2 2/21 5 | Camocrosrens | KoHcrekT OIlIK-2
muddepeHLpOBaHUE. HOe U3yueHue |nekuuii, otuetr |I[1K-4
UucneHHoe yuebHOM |10 JI.P.Ne5 3yB




Buzpbl yueOHOM

m
paboThI, et Dopmer
BKJTFOUast 5 TEKYIIero
O
CaMOCTOSITEIBHY | & — KOHTPOJIA
10 paboty = & yCrieBaeMOCTH Kom u
< 9 Bup CTPYKTYPHBI
CTY/I€HTOB T 5 (HO Hegenam .
Pa3zen qucUuIIMHbL 4 CaMOCTOSITe/TbH U 9JIEMEHT
UTPY/I0EMKOCTb | & = oif paGoTHI cemecTpa) KOMIIETEHI]
X ®dopma
(B yacax) 5 3 P un
< £ & g MPOME)XXYTOUHOM
E SE | = arrectanyu (1o
[+]
o © I |O ceMecTpam)
= o
IddepeHLIpoBaHue.
[TonvHOMMAsTBHBIE
¢dopmysl. [TIpocreiiie
JIUTepaTyphl 0
dbopmysiel. MeTtog,
Boripocy 10-11
Pynre-Pombepra.
paszena 6;
KBasupaBHOMepHBbIe
TO/ITOTOBKA K
CeTKU. .
nabopatopHoi
bricTponiepeMeHHbIe
paboTe
byHKUMN.
Perynspusatus
b depeHIIMpOBaHUS
6. UnceHHoe OIIK-2
VHTerpupoBaHue. [1IK-4
YucneHHoe 3yB
WHTerpupoBaHue.
[TomvHoMKanbHas
anmpoKCUMarusl.
[TocTaHOBKa 3a/jauM. CamocrosiTenb
dopmyia TpaneLuii. HOe u3yueHHe
dopmysia CUMIICOHA. yueOHOM
dopmysia cpeHHUX. nuTepaTyphl 10| KoHcrekT
dopmyna diinepa. 2 2 5 |Bompocy 12-13 |nekiuii, oTueT
HecrangapTtHbie paszena 6; |mo JI.P.NeG
¢dbopmyibl. Pa3pbiBHBIE MO/IrOTOBKA K
byHkuyu. Metof, nabopaTopHOM
CTAaTUCTUUECKUX pabote
WCIIBITaHU M.
CnyuaiiHble BeJTMUMHBI.
Boruncienue
VHTerpana.
YMeHb111€HME
JMCIepCHUH.
CamocTrosiTens OIlIK-2
HOe U3yueHue [IK-4
7. IlprumeHeHne o
yueOHOMH 3yB
3JIEKTPOHHBIX Ta0/HI]
IS peleHust JIATEPATYPBITIO ¢ o et
VA P 4 4 5 |Borpocy 14-15 N
VH)XeHepHbIX 3a7iau JIeKLUI
pasgena 6;
YKMC/IEHHBIMA
TMO/ITOTOBKA K
MeTo/[aMHU. .
nabopatopHoi

pabore




Buzpbl yueOHOM -
paboTsI, ot DopMBI
BK/THOYast 5 TeKYyLL[ero
O
CaMOCTOSITENEHY | & — KOHTPOJIsS
10 paboTy = & yCIieBaemMoCTH Kopn u
< g Bug CTPYKTYPHEI
CTYJIleHTOB T (mo vejensam | .
Pasgen AUCLMIIMHBI 4 CaMOCTOSITe/IbH 7 97IeMeHT
WTPY/IOBMKOCTb | & = | it pagoThI cemecTpa) KOMIIETEHI]
(B yacax) 5 5 ®dopma UH
< £ & g TIPOMEKYTOUYHOMH
E SE | = aTTecraluu (1Mo
[+]
3 eI O cemMecTpam)
= o
Nroro 18 18/611 35 3auer

Copep>xaHue 1ab0paTOpHBIX PAbOT JUCIUTIIAHEI

1. Maremaruueckast MoJiesib pabOThI TEIJIOOOMEHHOTO arrapara.

2. BeluncnuTebHbIA 3KCriepuMeHT «PaboTa TeriooOMeHHOro armapara», aJ[eKBaTHOCTb
MO/Ie/IM TeryI000MeHHOT0 arirapara.

3. TlpumMeHeHWe UHMC/IEHHBIX METO/IOB [/Isi aHa/M3a M pacuera TerjioMacCOOOMEeHHBIX U
T'UJPO/IMHAMUUeCKUX TIPOLIeCCOB.

4. YucsieHHoe petrieHue quddepeHMaabHbIX ypaBHeHUH TersioobMeHa.

5. UncieHHOe UHTerpupoBaHue.

6. IlpuMeHeHVe 3/1IEKTPOHHBIX TaOJUI] [/s pelleHus] WH)KeHepHBIX 3a/lay UHC/IeHHBIMHU
MeTO/laMHU.

5 Oopa3oBaTe/ibHBbIE H HHGOPMAIHOHHBIE TEXHOIOTUU

[l pelieHUs1 TIpeAyCMOTPEHHBIX BUJOB yueOHOW pabOThI MPH WU3yUE€HWM AUCLIATUIMHBI
«MopenvpoBaHye TIPOLECCOB TH/IPOTa30UHAMHUKU M  TEeIIOMacCOMepeHoca» B  KauecTBe
oOpa3oBaTe/ibHBIX TEXHOJIOTUH  HWCMOMb3YIOTCS KAk TPAJUIMOHHBIE, TaK W  MOAY/IbHO-
KOMITETEHTHOCTHBbIE ~ TeXHO/JIOTHM. Ilepesaua HeOOXOJUMBIX  TEOPETHUECKMX 3HAaHUH U
dbopMHpOBaHUe TIPeACTAaBAeHUN IO  KYpCy TPOUCXOAUT C TIPUMEHEHHEM MYJIbTUMEeAUHHOTO
obopyzoBaHusi. JIeKI[MOHHBIA MaTepWasa 3akKpervisieTcss Ha JjabopaTopHbIXx paboTax, Te
TIPUMEHSIETCSI COBMECTHasl JIeITe/IbHOCTb CTYJIeHTOB B TPYIINe, HalpaB/ieHHas Ha pelleHre o01ei
3a/lauM MyTeM CJI0XKEHUsI pe3y/IbTaTOB WHAWBU/YaIbHOW pabOThl U/I€HOB TPYMIIbL. 111 pa3BUTHS U
COBEpIIEHCTBOBAHUSI KOMMYHHUKATUBHBIX CIIOCOOHOCTEH CTy/I€HTOB OPraHW3YIOTCSI MPaKTHUECKHe
3aHATHSL B BUJIE TUCKYCCUH, aHa/lM3a peasibHbIX MPOOJEMHBIX CUTYal[Mid U MEXIUCIUIIMHAPHBIX
CBsi3eld M3 pa3MuHbIX 00acTeli B KOHTeKCTe pemraemMoi 3azaud. CamocrosiTesibHast pabora
CTUMYJ/IMPYET CTYJIeHTOB K CaMOCTOSITe/TbHOM MPOPabOTKe TeM B TMPOLIECCe HArUcaHus pedepaTos,
TIOJITOTOBKHU K JIMCKYCCHSIM, U TECTUPOBAHHUIO.

6YuebHO-MeTO{HUECKOE 00ecrieyeHHe CaMOCTOSITe/IbHOM PadoThI CTY/[eHTOB

OueHouHble CpeAcTBa /sl  TeKyLero KOHTPOJS —YCIeBaeMOCTH, IPOMEXYTOUHOU
aTTecTaly 110 UTOraM OCBOEHUS IUCLIUIIMHBI.

1. TTonsATHE MaTeMaTHUYeCKON MOZe/TH U 00I11ie TIPUHIIUIIBI, ITAIlbl ee TTOCTPOeHHUS.

2. CTpyKTypa norperHoctd. KoppekTHOCThb

3. BeluncuTeibHbIN SKCIIEpUMEHT U aZleKBaTHOCTb Mojesell. IHTepriosiMpoBaHue.

4. JluHeliHasg uwHTepnosius. VHTepnosisiuoHHbIM MHOrouneH HeroTtoHa. IlorpemiHocts
MHorouwieHa HetoToHa. [IpymMeHeHrst MHTePHOJISILAN.

5. HTepnonisiuys cryiaiHaMu. MOHOTOHHAsE UHTEPIIOJISILUS.



6. TlpuMeHeHUe UMC/IeHHbIX METOZOB /[JIs1 aHa/lv3a W pacueTa TeryioMacCOOOMEeHHBIX U
NIPOLIeCCOB

7. UucneHHoe DpelleHde anreOpanyeckyx, TPaHCLEHAEHTHBIX U AuddepeHLIMaIbHBIX
YPaBHEHUH.

8. CX0AuMOCTb UHTepIIOJIALUU.

9. YucnenHoe auddepeniupoanue. IlonrHomMuanbHble (pOPMYIIBL.

10. KBa3upaBHOMepHble CeTKWU. bBricTporepemeHHble  (QyHKUMU.  Perynspusauus
b depeHLIMPOBaHUS

11. YucnenHoe uHTerprpoBanue. [losMHOMHaNbHAs annpoKCUMaLUs.

12. ®opmyiel Naycca-Kpucroddens. Popmynsl Mapkoa

13. [TocnemoBatenbHOe UHTErpUpOBaHue. MeTo/, CTaTUCTUYECKUX UCTIbITAaHUN

14. Ciyualinble BesMurHbL. PasbirpeiBaHue C/lydyaliHOW BeJIM4MHBIL. BelunciieHue uHTerpasa.

15. TlpumeHeHUe 3M€KTPOHHBIX TAOJUI] /S PelleHUs WHXXEeHePHbIX 3a/jau UMC/IeHHBIMU
MeToZaMu

Tecr 1:

Kakvie MaTpuLipl MOXKHO I1epeMHOXUTb?

BapuaHThI OTBETOB:

1. MaTpuLibl ¢ paBHbIM YMC/IOM CTPOK.

2. MaTpuLibl C paBHbIM YHCJIOM CTOJIOLIOB.

3. CuerieHHble MaTpHLIbl, ¥ KOTOPBIX YMCJIO CTOJIOLOB TIEPBOM MAaTpUL{bl PaBHO UUCITY
CTPOK BTOPOU MaTpHLbl.

Tecr 2:

UTto Takoe paHT MaTpuLpl 1 (A)?

BapuaHThI OTBETOB:

1. Uncsio CcTpoK MaTpULibl.

2. Yucsio cTonb1[0B MaTpPUILIBL.

3. MakcuMabHOe YMC/I0 JTMHeHHO-He3aBUCHMBIX CTOJIOLOB (MM CTPOK) MaTpPHULbL.

Tecr 3:

[171s1 KaKMX MaTPHL] MOYKHO BBIUMC/TUTH 0OPaTHYI0 MaTpHLly?
BapuaHThI 0TBeTOB:

1. [l fyuaroHaabHbIX.

2. 1151 KBaJipaTHBIX.

3. [/1s1 IpAMOYT OJIbHBIX.

4. [1ns1 paspe’KeHHbIX.

Tecr 4:

Kakue 3azaunt Ha3bpIBatOTCsE 0OpaTHBIMU?
BapuaHThI 0TBeTOB:

1. OnpesiesieHyie IPUYKHBI T10 C/I€LCTBULO.
2. OnpepesieHue caefCTBUS M0 PUUMHE.

Tect 5:

Y10BYSL KOPPEKTHO MMOCTaB/IeHHOU BbIYMC/IUTEIBHOM 3a7,auu?

BapuaHTbl 0TBETOB:

1. PeweHue cyiecTByeT + pelleHde eJUHCTBEHHOe (0JHO3HAUHOe)+pelleHre yCTOMYNBOe.

2. PemeHue cyujectByer + pellleHMe eWHCTBEHHOe (OJHO3HA4yHOe)+pelleHue
COCTOSITeJIbHOE.

3. PemteHue cylijecTByeT + pellleHMe MHO)KECTBEHHOE + pellleHHe COCTOATe/TbHOE.

Tect 6:



YcnoBue cyleCcTBOBaHUS U eJUHCTBeHHOCTH pereHuss CJIAY?

BapuaHThI OTBETOB:

1. CB0obOOgHBIE u/leHbl ypaBHEHUH PaBHBI HYJTHO.

2. PaHr martpuLipl KO3(QQULIMEHTOB PaBeH PaHT'y paclliMpeHHOW MaTpHULIbl CUCTEMBI.
3. Uucsio ypaBHeHU paBHO UMC/Ty HEM3BECTHBIX.

Tect 7:

Kakoin meton pemenuss CJIAY mnosBossier Hawtu peineHne CJIAY paxe B ciyyae
HEIOJTHOTO paHra CUCTeMbI?

BapuaHThI OTBETOB:

1. Metop "aycca (TpeyrosibHOe pa3noXKeHue).

2. MeToz, OPTOrOHA/ILHOIO pas/ioykKeHUs.

3. MeToz, CUHTY/IIPHOTO pas/ioyKeHUs..

Tecr 8:

1. [TogmeHa ofiHOM (GYHKLMU APYToi Ha3bIBAeTCS:
1) NHuTepnonsiius

2) DKCTpanosiuys

3) AnrnpokcuMauys

4) CrinaiH.

Tect 9:

MHorousieH Ha3bIBaeTC:

1. VIHTepnosiLjuoHHbIM MHOrOWIeH Jlarpamka
2. VlHTeprionisiLMOHHbIN MHOrouieH HproToHa
3. VlnTeprionisLioHHbIi MHOTOuUneH YeOblmeBa
4. VIHTepriofsILiMOHHbIA MHOTOU/IeH JlexkaHzpa

Tect 10:

dyukuys, guddepentypyeMas k pa3, ¥ Ha KaXA0M U3 33/la HHbIX OTPE3KOB SIBJISIFOILIASICS
MHOT'O4/IeHOM CTeTeHH M, Ha3bIBaeTCs:

BapuaHThI OTBETOB:

1. nTepnosnsuys

2. DKCTpano/saus

3. Anmnpokcumarnys

4. CrinauH.

Tect 11:

SIBHO-HesIBHBIN MeTo/, Dilyiepa pelleHus 3a1aun Koy sKkBUBaneHTeH METOAY
BapuaHThI OTBETOB:

1. Tpaneuuii

2. IIpeAuKTOP-KOPPEKTOPHOMY MeToAy AJjaMca IepBoro mnopsjaka

3. [IpeauKTOp-KOppEKTOPHOMY MeToAy AJamca BTOPOro Iopsaka

4. MunHa

Tecr 12:

OCHOBHOM MeTOJ AJisl pelleHus HaualbHO-TPAHWYHBIX 3a/lau [Jisi YpaBHEHUM B UaCTHBIX
MPOU3BOJHBIX Ha3bIBAETCS:

BapuaHTbI OTBETOB:

1. CeTOuHBIV METOZ

2. MeTo/ KacaTenbHbBIX

3. Metoz cekymmx

4. MeTtop, cpejHel TOUKU



7. OLleHOYHbIE CPe/iCTBA A/ MPOBe/ieHNs IPOMEe)XYTOUHOH aTTeCcTalui

a) IInanupyemble pe3y/ibTaThbl 00yUeHNs U OLleHOUHbIe CPe/CTBa /ISl MPOBe/leHUsl
NMPOME)XYTOYHOM aTTecTalMu:

CTpyKTYypHbIH
PYKTYP [Inanvpyemsble
3JIEMEHT OtieHOUHbBIe Cpe/iCTBa
pe3y/bTaThl 00yUeHUs
KOMITeTeHI U

OTIIK-1. Crioco6HOCTBIO OCYIIeCTB/ISATH MOWCK, XpaHeHHe, 00paboTKy 1 aHanm3 uH(opMaru u3
Pa3/IMUHBIX UCTOYHUKOB U 0a3 ZJAHHBIX, TIPE/ICTAB/ISATL ee B TpeOyeMoM ¢opmarte ¢
MCI10/1b30BaHHEeM MH(OPMALMOHHBIX, KOMITBIOTEDPHBIX U CETEBBIX TEXHOJIOTHH.

3Hatb OcHOBHBIE MeTozbl (IlepeueHb meopemuuecKux 6onpocoe K 3auemy:
oucKa u (1. [ToHsITHE MaTeMaTHUYeCKOH MO/IeH U 00II[He
9KCIIepYMeHTa/IbHbIX TIPUHLIUIIBL, 3Tallbl ee [IOCTPOeHUs.
WCC/Ie[J0BaHUY; 2. CTpyKTypa norpeiHocTyd. KoppekTHOCTb.
Bribpatb MeTOJVKHU (3. BeluMcIuTenbHbINA S5KCIIeEPUMEHT U a/IeKBaTHOCTh
MoMCKa 0a30BBIX 3HAaHUM [MoJeseid. VIHTeprionvpoBaHue.
B obmnactu 4. JIuHeliHasi UHTePIOJALMS. VIHTepIOSIIMOHHBIN
eCTeCTBeHHOHAayYHbIX MHOrowieH HeroToHa. ITorpemHocts MHOrouseHa
gucuuruivH;  ['pamoTtHO |HbroTOHA. [IprMeHeHyst UHTepIIO/ISALUN.
II0CTaBUTh 3ajauy, |5. iHTepnionauysa criiatHaMu. MOHOTOHHas
nofobpate  METOAUKY [AHTePIIOJSILIYSI.
UCC/IeloBaHusA U (6. IIpumeHeHre YUC/IeHHBIX METOJ0B [/ aHa/Iu3a U
pellieHUsI TIOCTaBJIEHHOM |[pacueTa TerjioMaccooOMeHHbIX U MPOLIeCCOB.
ripobieMbr; 7. UncieHHOe pellieHue anreOpanyecKux,
TPaHCLIEHJEHTHBIX U Au(depeHLIanbHbIX YPaBHEHUM.
8. CX04UMOCTb UHTEPIIO/IALUH.
9. UucnenHoe auddepeHLipoBaHye.
[TomMHOMMAIBHBIE (POPMYJIBI.
10. KBa3upaBHOMepHbIe CeTKU. bbicTporiepeMeHHbIe
¢byskumu. Perynsipysanus auddepeHLupoBaHYsI.
11. YucnenHoe vHTerpupoBanue. [lomHoMUanbHas
arrnpoKCUMaLIUs.
12. ®opmyiiel 'aycca-Kpuctoddens. Dopmyiibl
Mapkoga.
13. TlocnemoBaTenbHOE MHTErpUpOBaHue. MeTo
CTaTUCTUYECKUX HUCIIbITAHUN.
14. CnyuaiiHble Be/IMUMHBI. Pa3birpbiBaHue C/TydyaiiHON
Be/IMUMHBI. BrluncieHye uHTerpaa.
15. TIpumeHeHUe 371eKTPOHHBIX TaOJIHUL] [I71s pelLeHUst
VH)KeHepHbIX 3a/ay YMC/IeHHbIMY MeTOJaMH.
YMetb BbiienuTsh 1je/ib 1OMCKa, [[IpumepHoe npakmuueckoe 3a0aHue K 3auemny:

aHaJ/IM3upOBaTh U
MPUMEHUTb OJWH U3
MEeTOJOB /i pelLleHus
MOCTaB/I€HHOM 3a/jauy;
Brigenutsb Le/b
HCCJie/IOBaHUH,
MPUMEHUTh /000N U3
MeTO/IOB
MaTemMaTHU4YeCKOro
arnrapara Jijisi penieHust

1. OnpeenuTs NOTEPU TeIia Yepe3 CTeHKY JJTUHOU 5
M, BbICOTOM 3 M, TomiuHo# d = 0,25 M, eciv Ha
MOBEPXHOCTSIX CTeHKHU TO/I/|eP’KHMBAIOTCS TeMIlepaTypbl
t1 = +20 °C, t2 = -5 °C, k03 PuryeHT
Ter/IoNpoBOAHOCTU cTeHKH | = 0,6 BT/(M-Tpan).

2. CTeHKM TOIKU MapOBOr'0 KOTJIa BbIIIOJHEHbI U3
OTHEYTIOPHOT0 Kuprnuya ToamuHou d = 0,25 M.
‘TemniepaTypbl Ha BHyTPEeHHEMN U BHeIlIHelN
noBepxHocTsX t1 = 1350°C, t2 =

50°C. Ten10oNpOBOHOCTH KMPITHAYA 3aBUCUT OT




CTpyKTypHBIMI

[Tnanupyemsble
371eMeHT OueHOuUHbIe Cpe/iCTBa
pe3y/bTaThl 00yueHust
KOMITeTEeHIIU
rocTaB/AeHHOM 3afauy;  [Temmepatypsl I = 0,93(1+0,00075t). BeruuciuTs 1
1300pa3uTh B MaciitTabe pacrpeziesieHrie TeMIiepaTyp
BHYTPU CTeHKU Ha paccrossHusx x1 = 0,05 m, x2 = 0,1
M, x3 = 0,15 M, x4 =0,2 M.
3. B pesepsyap, cogepxammii 125 M KUAKOCTH
MI0OTHOCTEIO 1760 kr/m® , 3akauaHo 224 w°
KUJIKOCTU TIIOTHOCTRIO 1848 xr/m® . Oripesenurs
TJIOTHOCTD MOJTYYUBLIEHNCSI CMECH.
Bragets HaBbikamu nipoBefienusi [Ipumep 3a0aHust Ha pewleHue 3a0ay u3

aHa/j3a T0CTaBJIeHHON
3a/]auu, BbIOODA
MEeTOUKHU pelleHus
M0CTaB/IEHHOW 3a/lauy;

HaBblkamu IpoBejeHus
aHa/lM3a TOCTaBJIeHHON

3a/1a4y, BbIOOpA
METO/TUKH peleHus
MOCTaB/A€HHOU 3ajaudl U
pelmTh eé pa3HbIMU
criocobamu;

npogeccuoHanbHol obracmu:

[Tonbiti  cranbHOM 1ap paguycom 100 MM cC
BHYTPEHHeN II0JIOCTbI0 pasuycom 20 MM uMmeeT
TeMIiepaTypy BHyTpeHHeli mnoBepxHocTu 100 °C,
BHewiHeld noBepxHocth 20 °C. OmnpepenuTsb
OJIHOMEepHOe TeMIlepaTypHOe TIi0Jie [Jig CTalbHOro
M0JIOTO 11apa NpY TPaHUYHBIX YCIOBUSX I1€PBOrO
poga (I'Y 1). Hano: 1. 'eomeTpuueckue pa3mepbl
(puc. 1) — paguyc BHyTpeHHel noeepxHocTu R1 = 20
MM; — pauyC BHelllHei roBepxHocTd R2 = 100 mm.
2. CpoyicTBa MaTepuvasna: — MaTepuyas 1apa Craib; —
TeTuIonpoBoAHOCTE A = 45 B1/(M'K). 3. 'pannuHbIe
yCJIOBUS: — TeMIlepaTypa BHYTPeHHel IOBEepXHOCTH
T1 = 100 °C; — TeMriepaTypa BHeIlIHel TTOBePXHOCTH
T2 20 °C. HaWru KapTHHYy OJHOMEPHOTO
TeMIepaTypHOro TOJsi Cpepuyeckor CTEeHKU [t
Clydas, KOrjla TeMmIlepaTypa 3aBHUCUT TOJIBKO OT
OJJHOM KOOpAWHAThl.  TeruionpoBOAHOCTL A
IOCTOSIHHAsl ~ BeJIMUMHA. ['paHWuHBIe  yCJIOBHS

cootBeTCTBYIOT ['Y 1 poja.

OITK-2.CriocobHOCTBIO IeMOHCTPUPOBATh 6a30Bble 3HAHUS B 00/1aCTH ecTeCTBeHHOHayUHBIX
JTUCIIATIIVH, TOTOBHOCTBIO BBISB/ISITh €CTECTBEHHOHAYUYHYIO CYIITHOCTH MP00/IeM, BO3HUKAIOIIUX B
xo7ie TpoheCcCUOHATBHOM /IeATe/IbHOCTH; TIPUMEHSITh /IJIs1 UX pa3pellieHrsi OCHOBHbIE 3aKOHBI

eCTeCTBO3HaHUSI.
3Harthb: basoBele 3HaHusi B | IlepeueHb meopemuuecKux 60npocos K 3auemy:
obnactu 1. TloHsTHe MaremMaTHUecKoW Moenu W oOLue
eCTeCTBeHHOHAyUHbIX TIPUHLUIIBI, 3Tallbl ee [IOCTPOeHUs.
JUCLIUIIVH, 2. CTpyKTypa norpemHoctyd. KoppeKTHOCTb.
OcHoBHBle TIp0OeMbl | 3. BBIUMC/IUTENBHBINA 3KCIIEPUMEHT U afleKBaTHOCTh
eCTeCTBeHHOHAyYHbIX Mogzenei. UHTepriosipoBaHue.
JUCLIVILIVH; 4. JluHeliHasi WHTeprionsLus. VIHTepIionsiLMOHHbIN
OcHOBHBIE MeToAbl | MHOrowieH HbroToHa. IlorpelmiHOCTH MHOrou/IeHa
pelLlenust rpobiem | HetoroHa. [IpuMeHeHUsT UHTEPITOISILIVHN.
eCTeCTBeHHOHAayUHBIX 5. WHrepnonsaums  cruiaiiHaMu.  MOHOTOHHas
JVICLIATL/IVH; VIHTePIOJISLIUS.
6. [IprMeHeHre UMC/IEHHBIX METOJOB [JIs aHa/liu3a U
pacueTa TerjioMacCooOMeHHBIX U MPOLIeCCOB.
7. YuceHHoe pelieHue anrebpanueckux,
TpPaHCLeHZeHTHBIX u mvddepeHIMaTbHBIX
ypaBHEHHH.




CTpyKTypHBIMI

[Tnanupyemsble
3/IeMeHT O1ieHOYHbIE CpeJCTBa
pe3y/bTaThl 00yueHust
KOMITeTeHLIUU
8. CX04MMOCTb UHTEPIIOALUY.
9. YucnenHoe IuddepeHMpoBaHye.
[TonvHoMManbHBIE (HOPMYIIBI.
10. KBa3upaBHOMepHbIe CeTKU. BeICTpornepemeHHbIe
dbynkumu. Perynspuzaius auddepeHLpOBaHUSI.
11. YucnenHoe uHTerpuposaHue. IlommHoMuanbHas
anmnpoKcuMarusl.
12. ®opmynel Taycca-Kpucropdens. Popmyrbl
Mapkosga.
13. IlocnepoBaTenbHOe WHTerpupoBaHue. Metog
CTaTUCTUYECKUX UCTTBITAHUM.
14. CrnyualiHble BeJIMYMHEI. PaseirpeiBanue
C/1ly4aiiHOM BeIMUMHbL. BelurciieHre WHTerpana.
15. TIpumeHeHWe 3MEeKTPOHHBIX TaOJMIL /i1 PeIIeHuUsT
VH)XKeHepHbIX 3a/1au YUC/IeHHbIMHA METO/JaMHU.

YmeThb Boibpate  Metoguku | [IpumepHoe npakmuueckoe 3a0aHue Kauemy:
6a3oBbix 3HaHMK B | 1. OmpeJenuTh MOTEpPH Telljla uepe3 CTeHKY JIMHOM 5
obactu M, BbicoTol 3 M, TosmmHOM d = 0,25 M, ecnm Ha
eCTeCTBEHHOHAYYHbIX MOBEPXHOCTSIX CTeHKH MO/1/1eP’KUBaOTCS
JVCLIATLTVH; temnepatypsl t1 = +20 °C, t2 = -5 °C, koadduiyeHT
'paMOoTHO TMOCTaBUTH | TeMIONpPOBOAHOCTH cTeHKH | = 0,6 B1/(M'Tpapn).
3az1auy, nogobpars | 2. CTeHKW TOIMKMA [MapoBOTO KOT/a BBIMOHEHBI U3
METO/IUKY OTHEYTIOPHOTrO Kuprnuya TomuuHo d = 0,25 wm.
HCC/Iel0BaHUsA n |TemnepaTypel Ha  BHyYTpeHHed W  BHeLIHeU
pelLeHus MOBEPXHOCTAX tl = 1350°C, t2 =
NI0CTaBJ/IeHHOU 50°C. TerionpoBOAHOCTL ~ KUpNMYa  3aBUCUT  OT
Npo06JIeMbI; temriepaTypbl 1 = 0,93(1+0,00075t). Beiuuciuts u
'paMoTHO TmOCTaBUTH |M300pasuTh B MaciTabe pacripefiesieHre TeMIiepaTyp
3aza4y, rnoziobpaTh | BHYTPM CTEHKM Ha paccTossHusax x1 = 0,05 M, x2 = 0,1
MeTOJVKY M, x3=0,15M, x4 =0,2 m.

WCC/IeJOBaHUS u |3. B pesepByap, cogepxaimii 125 M’ >KUAKOCTH
peleHus IUIOTHOCTBIO 1760 Kr/M® , 3akauaHo 224 M> KUAKOCTH
MOCTaB/IeHHOU IJIOTHOCTEIO 1848 kr/m® . Onpee/suTs IMIOTHOCTh
npo0ieMbl ¥ PELIUTh | MOYYMBIIEHCS CMeCH.

eé pasHbBIMU

criocobamu;

Bnaznetsb HaBbikamu ITpumep 3a0aHus Ha pewleHue 3a0ay u3
TIpOBe/IeHUsT  aHanu3a | npogeccuoHanbHoU obracmu:

MOCTaB/I€HHOW 3a/lauy;
Hagbikamu
TpOBeJleHUs1  aHaau3a
MOCTaB/IeHHOW 3a/lauM,
BbIOOpa MeTOJUKH
pelleHus
MOCTaB/I€HHOW 3a/lauy;
Hagbikamu

[Tonbr  crampHOM mmap paguycom 100 MM C
BHYTPEHHEeN TMo/0CThi0 pasuycoM 20 MM HMeeT
TemriepaTypy BHyTpeHHen mnoBepxHoctd 100 °C,
BHelllHeld  noBepxHoct 20 °C.  OrnpepenuTb
OJJHOMepHOe TeMIlepaTypHOe II0Jle [JI1 CTaJbHOro
MOJIOTO 11apa MpM TPaHUYHBIX YCIOBUSAX I[1€PBOTO
poga (I'Y 1). Hdano: 1. I'eomeTpuueckue pasmepbl
(puc. 1) — paguyc BHyTpeHHel noBepxHocTH R1 = 20

NIpOBeJileHUs]  aHa/in3a | MM; — paJiuyC BHelHeld noBepxHocTH R2 = 100 mm.
rocTaB/ieHHOW 3asauu, |2. CBolCTBa MaTepuasna: — MaTepuas I1apa CTajb; —
BbIOOpa MeTOMKU | TemyionpoBogHOCTh A = 45 BT/(M-K). 3. I'paHuuHbIe




CTpyKTypHBIMI
3/1eMeHT
KOMITeTEeHIIU

[Tnanupyemsble
pe3y/bTaThl 00yueHust

OueHOuHbIe Cpe/CTBa

pelieHust
MOCTaB/IeHHOW 3a/lauM
Y pelLIuTb eé pa3HbIMU
criocobamu;

yC/IOBUSI: — TeMmIlepaTypa BHYTPeHHel MOBEepXHOCTU
T1 = 100 °C; — TemnepaTypa BHeLIHel MOBEPXHOCTH
T2 = 20 °C. HaliTu KapTMHY OAHOMEpPHOTO
TeMIepaTypHOro Tojsi chepuyeckor CTeHKU [/t
Cyvasi, KOrjia Temreparypa 3aBUCUT TOJIBKO OT
OHOM KoopAuHaTbl. TeraonpoBOAHOCTL A —
[OCTOSIHHAsA ~ BeJIMUMHA.  ['paHuYHble  YCJIOBUSA
cootBeTCTBYHOT ['Y 1 poja.

[TK-4.Crioco6HOCTBIO K TIPOBE/IEHUI0 SKCTIEPUMEHTOB T10 3a/JaHHOM MeTo/[uKe, 00paboTke u
aHa/TM3y T0J/TyUeHHbIX Pe3y/IbTaTOB C MIPUB/IEYEHNEM COOTBETCTBYIOIIIEr0 MaTEMaTHUECKOTO

arirapara.
3HaTtb OcHoBy Teopuu | IlepeueHb meopemuuecKux 6onpocos K 3auemy:
3KCIIepUMeHTaIbHbIX 1. TloHsaThie MaTeMaTHUeCKOM MOJe/Nd U o0Iue
WCCIeJOBaHUIA; TIPUHLIUIIBI, 3Tallbl ee [IOCTPOeHNUs.
OcHOBHBbIE MeTOAbl | 2. BeIUKMC/IUTENBHBIM SKCMEPUMEHT M afeKBaTHOCThb
MOZIe/TMPOBaHus U |mopjenen.
[JIAHUPOBAHUA 3. UwucnenHoe wuHTerpupoBaHue. IlomvHOMUanbHAsA
5KCIIepUMeHTa/IbHbIX arrpoKCUMaLs.
WCC/IeJOBaHUM; 4. TlpuMeHeHUe 3/IeKTPOHHBIX TaO/UI] [T PelieHuUs
OcHOBHBIE MeTO/Ibl | MH)KeHEepHbIX 3a/jay YMC/IeHHBIMY MeTO/IaMH.
MO/Ie/TMPOBaHus u
TJIaHUPOBaHUS
5KCIePUMEeHTa/TbHbIX
HcciieIoBaHUN u
MOPSIZI0K u3
TIpOBe/IeHNs;
YMetb Breigenuts uenb | IIpumepHoe npakmuueckoe 3adaHueK3auemy:
WCC/IeJOBaHUI; 1. Ilpusmatvueckass IpsIMOYrOJibHasi ~ €MKOCTb,
Boeigenuts Le/b |3arno/HeHHasi BOJOW, HMMeeT B MeCTe COeJUHEeHUs
HCCeloBaHUM, OOKOBOWi  CTeHKM C [JHOM  KPHWBOJIMHEHHYIO
MPUMEHUTb OJWH W3 |WIMHJPUYECKYyH0 BCTaBKy paguycoMm 1 M, u
METOZOB AJIsi pelieHus | mmpuHoi b = 1,2 M. OnpeieTh cUny u30bITOUHOTO
NI0CTaBJ/IEHHO! 3a/jlauy; | FTUAPOCTaTUYECKOro [aB/IeHus, [JeUCTBYIOLero Ha
Boigenuts Lenb | KPUBOMHEWHYH  LIWJIMHADPUYECKYI0 TIOBEPXHOCThb
VICCIe[JOBaHUH, BCTaBKM, (A HWKHAS TOUKA KPUBOJIMHENHOU
TIPUMEeHUTL JI000W U3 | MOBEPXHOCTH HaXOJUTCS Ha riyouHe h = 2,5 m.
MeTO/I0B 2. Onpegenuth pacxof BoAbl V, MpOTeKarollend Mo
MareMaThyeCcKoro rOpU30HTA/ILHOMY TpPYyOOMpoBOAYy, TIpU C/efyHOLUX
amnmapara JJis pellieHds | UICXOAHbIX [JlaHHbIX: Harmop H = 4 M, pmivHa
MoCTaB/IeHHOM 3ajauM; | TpyborpoBoga 1 = 52 M, auametp Tpybonposoza d =
100 MM, abcosrOTHasi IIEPOXOBATOCTb CTEHOK
TpyOoripoBoga A = 1 MM, Temriepatypa Bogsl t = 20
°‘C. Yron OTKpeiTUS TpoOKoBoro KpaHa 20°.
[TocTpoWTh HaNOPHYIO U Ib€30MeTPUUECKYH0 JTMHUM.
3.
Bnaznetsb HaBbikamu ITpumep 3a0aHus Ha pewleHue 3a0ay u3
TpOBeJleHUs]  aHa/iu3a | npogeccuonaabHol obaacmu:

WCXOJHBIX TapaMeTpoB
MOZIeJIUPyeMOu

1. JKuzakocte gBwkercsi 1o  TpyOompoBoay,
COCTOSILLIEMY W3 [JBYX YYacTKOB TpyO pasHOro




CTPYKTYpHbIH [Tnanupyemsble
371eMeHT OueHOuUHbIe Cpe/iCTBa

pe3y/bTaThl 00yueHust

KOMITeTEeHIIU
CUCTEMBI; Juamerpa. Ha mepBoM yudacTke TpyObI ZMiaMeTpoM
Hasbikamu 100 mm, ckopocts TeueHusi 50 cM/Cc, Ha BTOPOM
MpPOBEJIEHUs]  aHa/M3a |ydacTke CKOpOCTb TeueHus 20 cm/c. KakoB auametp
WCXO/IHBIX TlapaMeTpPOB | TpyObl Ha BTOPOM y4acTKe?
MO/leTMpyeMou 2. W3 OTKpLITOrO pe3epByapa uepe3 KpyrJjoe
CUCTEeMBl, BbiOOpa | oTBepcTre auametpoM d = 4,5 CM B ero CTeHKe
(hakTopoB, TpeOyeTcss MPOMyCTUTH pacxof BoAsl V = 6 Jji/c.
onpeessoLrX Onpezpenuts: a) Kakou Hariop H obecrnieunT 3a1aHHbBII
rnapameTpoB; pacxof; 6) KaK U3MeHUTCsI pacxo/l, eC/IM K OTBEPCTHUIO
HaBbikamu MPUCOEIMHUTh BHEIIHUM LWINHIPWYECKUHA HacaJoK
rpoBeJieHUs1  aHanu3a | guameTpoMm d = 4,5 cM Npu BeIUMC/IEHHOM Hariope H.
WCXOJHBbIX NMapamMeTpoB |3. Kak uW3MeHMTCSi pacxofl, eCcid K OTBEepCTHIO
MO/leTMpyeMou [MamMeTpoM 5 CM  TIpPUCOEJVHWTb  BHELIHUMN
CUCTEMBI, BbIOOpa | LIMIMHAPUYECKU HacaJioK TOTO XKe fuamerpa? Harop
(akTopOoB, Ha/ 1eHTpoM oTBepctusi 1,2 M. Kakum Jjo/mkeH ObITh
onpeJenstoLrx Harop, 4ToObI PacXof, TPOXOASIIUA uepe3 HacaloK
rapaMmeTpoB, 0CTaJsicsl TAKUM JKe, UTO U yepe3 OTBepCTHe?
MPOBOJIUTH
MO/le/TMpOBaHKe u
06paboTKy
pe3y/bTaToB
HCCJIe/IOBAaHUM;

0) ITops0ok npogedeHuUst npoMedCymoyHoll ammecmayuu, NoKasame/u u Kpumepuu
OoyeHueaHusl.

[nst mosiydeHUs: 3aueTa MO AUCLMIVIMHE CTYJEHT AO0J/DKEH TOKa3aTh C/efyroliyde 3HaHuS,
yMeHUSI W HaBbIKM 110 UCIOMb30BaHWI0 W BHEAPEHWIO pe3y/lbTaTOB 00pa3oBaTebHOM
JlesATeTbHOCTH:

— Ha OIL[eHKY «3aUTeHO0»:

1. CTyzeHT [O/DKeH TOKa3aTh YPOBEHb 3HAHUM He TOJBKO Ha YPOBHe BOCIPOM3BeAEHUs U
o00bsicHeHUsT WH(OpMAl[UM, HO U HWHTe/UVIeKTya/ibHble HaBBIKA pelleHus TpobsieM | 3ajad,
HaXO>K/JIeHUsI YHUKA/IbHBIX OTBETOB K IP0O0O/ieMaM, OLIeHKH U BBIHECEHUS] KpUTHUECKUX CY>KIeHUH;

2. CTyJeHT [JOJDKeH Tpe/0CTaBUTh BBITOJIHEHHOE 3a/laHre, B KOTOPOM ObLTH Obl OTpa’keHbl
npo0J1eMbl, KacaroIrecs: BCeX aCreKTOB U3yUaeMOU TUCIUTITUHEL.

— Ha OLIEHKY «He 3a4TeHO»:

1. CTyzeHT He B/1afieeT TEPMUHOJIOTUEN U3ydyaeMOW JUCLIATIIUHBI;

2. CTygeHT He MOJKeT TIOKa3aTb 3HAaHUSI Ha YDOBHe BOCIIPOM3BeZleHHSI U OOBSICHeHHs
vHGbOpMaLMy U3yuyaeMOoU [TUCLUTUINHBI;

3. He moxXeT 1noka3aTb UHTe/JIeKTya/lbHble HaBbIKW pelleHus POCThIX 3a/1au.

8. YueOHO-MeTOqUeCcKoe U HH(POpPMAI[HOHHOE o0ecreyeHre AUCIMILTMHBI

a) OcHoBHas iUTepaTypa:

1. Tapacuk, B. I1. MaTemMaTrueckoe MO/ie/IMPOBaHNE TeXHUUECKUX CUCTeM : yueOHUK / B.I1.
Tapacuk. — MuHck : HoBoe 3HaHue ; MockBa : UH®PA-M, 2020. — 592 c. — (Bsiciiee
obpa3oBanue: BakamaBpuar). - ISBN 978-5-16-011996-0. - Tekct : amektpoHHbId. - URL:
https://znanium.com/catalog/product/1042658 (mara obpaierus: 13.10.2020). — Pexxum focTytia:
TI0 TTOATIHCKe.



https://znanium.com/catalog/product/1042658

2. Breicoukuii, JI.LI. MaremaThueckoe U (pr3MUeCKOe MOJe/MpOBaHHe TMOTeHLUalIbHbIX
TeueHU XUAKOCTU: yuebHoe mocobue / JI.M.Bwiconkuii, I'.P.Konepauk, U.C.Bbiconkwmii. —2-
eus.,ucrip.—Cankr-ITetepbypr: Jlawb, 2014. — 64c. — ISBN 978-5-8114-1554-0.—TekcT:
5J/IeKTPOHHBIN I JlaHs: 3/IeKTPOHHO-0MbmoTeuHast cucreMa.—
URL:https://e.lanbook.com/book/44842 (maTao6paiienusi:30.09.2020).—Pexkxum  focTyma:  AJis
aBTO-pU3. M10/Ib30BATeJIeH.

0) Jlono/THUTE IbHAS JTUTEpaTypa

1. YukypoB, H. I'. MogenupoBaHie CHUCTEM U TIpOLIeCCOB: YueGHoe mocobue / H.T.
YukypoB. - M.: ULl PMOP: HUL] Mudpa-M, 2019. - 398 c.:- (Beiciee obpa3oBanue:
bakanaBpuat). - ISBN 978-5-369-01167-6. - Tekct : »anektpoHHeid. - URL:
https://znanium.com/catalog/product/1010810 (mata obpamjerus: 13.10.2020). — Pexkum focTyTia:
T10 TTOATIHCKE.

2. CemeHoB, b. A. VImXeHepHbI 3KCIEDUMEHT B IPOMBIIIJIEHHOM TeIUIOTEXHUKe,
TEIJIOOHEPreTHKe U TeIUIOTeXHOJIOTHAX : yueOHoe rnocobue / b. A. CeMeHOB. — 2-e u3[., J0I. —
Cankr-Iletepbypr : Jlanb, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — TeKcT : 371eKTPOHHBIH //
Jlanb : 3/1eKTPOHHO-OMOMMoTeuHasi cucrema. — URL: https://e.lanbook.com/book/5107 (zaTa
obparrenusi: 13.10.2020). — Pexxum focTyma: Ajisi aBTOPU3. TI0/Ib30BaTeIeH.

3. JleymmH, 1. O. MopenvpoBaHye TpOLeCCOB U 00BEKTOB B MeTa/UTypruu : yueOHWK /
N.0. JleyumH. - M. : ®opym : HUL UH®PA-M, 2019. - 208 c. - (Beicmee obpa3oBaHue:
bakanaBpuat). - ISBN 978-5-91134-732-1. - Tekct : oanektpoHHeid. - URL:
https://znanium.com/catalog/product/1012428 (mata obpamjerus: 13.10.2020). — Pexxum focTyTia:
T10 TTOATIHCKE.

B) Ilepeuens MeTOANMUECKHX YKa3aHUMN

1. Komues, B.B. Crartuctuyeckasi o00paboTka pe3y/nbTaToB — TeruiohHU3NUecKoro
sKcriepuMeHTa: Metoy. ykasanus. / B.B.Kormues, B.®.Tonmauesa, A.I1. Mopo30B - MarHuToropck,
I'oy BIIO «MI'TY», 2011. - 22 c.

2. MarBeeBa, ['.H. DkcriepiMeHTabHOe UCC/Iel0BaHKe TPOLeCCOB TerioobMeHa: yuebHoe
nocobue /I H. MarBeeBa, }0.1 TaprakoBckuii, b.K. Cennukun - Marauroropck : @T'BOY BIIO
«MI'TY», 2011.- 57 c.

r)[IporpammMHoe o6ecrieueHue U VIHTepHeT-peCypChI:
ITporpamMHoe o0ecrieueHme

Haunmenosanue 10 NoporoBopa CpoK AercTBUS TULEH3UN
MSWindows7Professional (st [-1227-
KJ/IaCCOB) 180108.10.2018 11.10.2021
MSOffice2007Professional 1(;1;135“17'09'20 beccpouHo
Comsol Multiphysics Academic Class |02 6eccpouHo
wHpRyst ! 140118.09.2014 potH
FARManager CB000HO 6eccpoyHO
MathCADv.15EducationUniversityEdi | [1-1662- 56CChOUHO
tion 130122.11.2013 P

IIpodeccuonanbHbie 0a3bl JaHHBIX U HH(GOPMaLMOHHBIE CTIPABOYHbIE CHCTEMbI
HasBaHue Kypca Cchblika
HatyioHanbHasi vHdopmaioHHo-aHaMTrueckast|URL:https://elibrary.ru/project_risc.asp



https://znanium.com/catalog/product/1012428
https://e.lanbook.com/book/5107
https://znanium.com/catalog/product/1010810
https://e.lanbook.com/book/44842

cuctemMa — PoCCMICKMM MHJIEKC Hay4YHOTO LIUTHPOBAaHUS
(PMHL)

[TouckoBas cucrema Akagemust Google (GoogleScholar) |URL:https://scholar.google.ru/

WudopmauonHas cucrema- EfvHOoe OKHO [ocTyma K

URL:http://window.edu.ru/
nHbOpPMaIMOHHLIM pPecypcam

denepanbHOE rocyJapCTBeHHOe Oro/KeTHOE
yupexaenne «®PefepanbHblii UHCTUTYT npombiiiienHoi |URL:http://www1.fips.ru/
COOCTBEHHOCTH»

OnekTpoHHBIe pecypchl OubOMMorekn MI'TY wum.I'.U.|http://magtu.ru:8085/marcweb?2/

Hocosa Default.asp
MexayHapoiHasi HayKoMeTpuueckasi pedepaTuBHas |
TIOJTHOTEKCTOBAs 6asa JAHHBIX HayuHbIx |http://webofscience.com

nsnauuii« Webofscience»

9. MaTepuanbHO-TeXHHUECKoe o0ecreueHHe AUCIUIUITMHBI (MOAYJIs)

Tun u Ha3BaHHe OcHaleHue ayguTOpuu
ayAUTOPHH

YueOHble ayIUTOPUU [JIs1
TPOBeJIeHUs 3aHATUI
JIEKLIMOHHOT'O THUIIa

MynbTUMeUiiHbIE CPe/ICTBA XPAHEHHs, TiepeJjaud 1
Tnipe/icTaB/eHysl MUH(PpOpMaLuu

YuebGHble ayiUTOPUU [JIs1
TPOBe/IeHHs JTab0paTOPHBIX
3aHSITUM, TPYTITIOBLIX U
VH/IUBU/YaTbHbIX
KOHCY/IbTal[|, TeKYI1[ero
KOHTPOJISI U
MIPOMEe)XYTOYHOMN
aTTecTalyu

[ocka, MybTUMeIUHHBIN TIPOEKTOP, SKpaH

YueGHble ayAUTOPUU JJIs1
BBITIOJTHEHUS KyPCOBOTO
TIPOEKTUPOBAHMUS,
TIOMELIeHUsT IS
CaMOCTOSITe/TEHOUN paboThI
00y4Jaromumxcs

[TepcoHanbHBIe KOMIBIOTEPHI C TTakeToM MS Office, Beixo0M B
VIHTepHeT U C JOCTYIIOB B 3/IEKTPOHHYIO0 MH(MOPMAIMOHHO-
oOpa3oBaTe/ibHYI0 Cpe/ly YHUBEPCUTETA




