MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

JleBuxun A.A.
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PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
YN C/JIEHHOE MOJE/IMPOBAHUE B APKT

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.03.05 [IBurare/m jieTaTe/IbHbIX annaparoB
roj Habopa rpymer: 2026
Iporpammy cocTaBui:
Kadezpa A9 ITVTASMOTA3SOAMHAMUKA U TETIJIOTEXHUKA

bpbikoB HukuTa AnekcaH/poByY, K.T.H., JOL|EHT, JOLIeHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel A9 INTASMOTI'A3OJVUHAMUKA U TEIVNIOTEXHUKA
3aBegyromuii Kadezpoii Terepuna U.B., K.T.H., o1

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A9 IVNTASMOT'A30JUHAMMKA U TEIVIOTEXHUKA

3aBepytoiuii kadenpoit Terepuna U.B., K.T.H., foLl.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
YHNC/JIEHHOE MO/ E/TMPOBAHUE B APKT

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

IMK*-3.4 — CrocobeH TPOBOAWUTh WCC/IeNOBaHUS B 00/1acTW TI'HAPOra3’0[uHAMUYeCKUX IIPOLECCOB W TPOLIeCCOB TermioobmeHa ¢
WCIO/Ib30BaHNEM COBDEMEHHBIX MH(OPMaLIOHHBIX TEXHOJIOTHH, TOTOBHOCTh K TPO()eCCHOHA/NBHON 3KCIUIyaTallid COBPEMEHHBIX CPEZCTB
BBIUHC/IUTEBHOTO MO/le/IMPOBAHUs

IK-3.1 — CrniocobeH MOHMMaTh (U3MYECKYIO CYIIHOCTb TMZPOra3oJMHaMUYecKUX MpOLeCCOB M IPOLIeCCOB TerioobMeHa, pa3pabarbiBaTh
MeTOZ0JIOTHUH MCCTIe/I0BaHUM JjBUTaTe el U SHepreTHUeCKUX yCTaHOBOK

[IK-3.2 — CnocobeH pa3spabarbiBath (HU3MUeCcKWe M MaTeMaTHUecKHe MOJEIM COBOKYIHOCTH TIPOLIECCOB TH/POra3OfMHAMUKA U
TeruioMaccoobmMeHa

DOpPMHUPOBAHUIO KOMIETEHLIUH CTY)KUT JOCTIDKEHHE CIeYIOLIUX pe3y/IbTaToB 00pa30BaHusL:
IIK*-3.4
3HAHUS:
CrocobbI IPOBE/IEHHST YMC/IEHHBIX SKCIIEPUMEHTOB TIPOL{ECCOB [BUraTesieil 1 SHePreTHUeCcKHX YCTaHOBOK.
YMeHus:
pa3pabarbIBaTh 1 IPUMEHSITh YNC/TEHHbIE METO/bL.;
HABbIKU:
peLLeHHsT MH)KeHEePHBIX 3a/iay C TIPUMEHEHNEM BbIUNC/INTEIbHON TEXHUKH.
IIK-3.1
3HAHUSA:
¢hU3MUeCKOl CYLIHOCTH TMPOra3ojMHaMUYeCKUX TPOLIECCOB U MPOL|eCCOB Terio00MeHa;;
yMeHusi:
WCIIO/Ib30BaTh TEOPeTHYEeCKHe 3HAHUs [/ PelleHWs] KOHKDEeTHBIX MPAKTUYeCKHWX 3aJadu, PaMOTHO BbIOMpaTh MeTOJ W IapaMeTphl
WICCIIE/IOBAHYSI C TIONyYeHHeM pe3y/ibTara TpebyeMoit TOUHOCTH;;
HABbIKU:
pa3paboTKH MeTOZ0/IOTHI UCC/Ie[0BaHMI TH/{POra30AMHAMUYECKHX ITPOLIECCOB U IIPOL{ECCOB TeIUI00OMeHa. .
IIK-3.2
3HAHUSA:
OCHOBHBIE CIOCOObI Pa3paboTKHU U MPUMEHEHHsI UMC/IEHHbIX METO/OB /i/Isl PeLleHHs] OTMeYeHHbBIX 3ajau;;
yMeHusi:
CTPOUTh MaTeMaTH4eCcKre Mofie/ii pU3NUeCKUX SBIeHHH;;
HABbIKU:
pa3paboTKu MaTeMaTHYeCKUX MOZEel, OMUCHIBAIOLIUX (QYHKLIMOHUPOBAHKE JBUraTesiell U SHePreTHUeCKUX YCTaHOBOK;.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyynnvHa YACJTTEHHOE MOJE/IMPOBAHUE B APKT siBisieTcs AMCLMIVIMHON YacTH, ) OpMUPYeMO# ydacTHUKaMH
o0pa3oBaTeIbHBIX OTHOLIEHHUH 6/10Ka 1, MPOrpaMMBI MOATOTOBKH 110 HarpasieHnto 24.03.05 JJeueamenu nemamesbHbIX annapamos.

CogeprkaHue AUCLIAIUIMHEIL SIB/ISIETCS JIOTMYecKuM npogomkennem aucuuiuind: BBICIIHASLI MATEMATHUKA.

Cofiep>xaHue AWCLWIUVIMHBL SIBJISIETCS OCHOBOW Jyisi ocBoenust gucuuruivd: MOJE/IMPOBAHUWE BBICOKOUMHTEHCHBHBIX
ITPOLJECCOB.

HpeABapHTe]I]:HLIe KOMITeTeHLINH, C(bOpMHpOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

e OIIK-1 — Criocobex TIPUMEHATL eCTeCTBeHHOHAYYHbIe 1 OﬁmeHHKeHeprIE 3HAHUSA, METOJbl MaTeEMaTUYECKOr'0 aHa/Ih3a 1
MO/ e/IMPOBaHNs, TeOPETHUUECKOI'O U SKCIIePUMEHTa/IbHOI'O UCC/IeJ0BaHWA B npocbeccnox-[anbﬂoﬁ AesAaTe/IbHOCTH



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

OO6i1jast TPY0eMKOCTb JUCLIMIIAHBI COCTABIsieT 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

KYPC

CEMECTP

HamnmeHoBaHHe pa3jie/ioB U /INJaKTHUECKHX e/IHHUI|

BCEIo

AyAMTOpHBI€ 3aHATHS

B KOHTaKTHOH dopme

BCEIo

Jlekuun

TIpakTHYecKHe
3aHATHSA

CamocTosiTe/IbHas.
pabora cTyAeHTOB

Dopmupyemas
KommeTeHus, %

TIK*-3.4

TK-3.1

TK-3.2

Pazpen 1. yecKoe M BBIUHCIH Wcropust
PasBUTHUS BBIYMCTUTETEHOM ra3’o\MHaMHKH. Tplﬂﬂﬁlﬂ MaTemMaTHyeckoro MojeIMpoBaHms.
MeTO,ClV"(B MaremMaTHyeckoro MojeIMpoBaHus. OCOBEHHOCTH BbIYMC/IUTE/IBHBIX 3a7a4
a5poras’o/JMHaMUKH U TeruioMacconepeHoca. B ™

TEXHOJIOTHii B 3a/la4ax BbIYUCHTE/ILHOIO MO/Ie/TMPOBAHUA. qMCIIeHHDE MO/Ie/TMpOBaHKe B
3ajauax BBPOKDCMHUECKDM TeXHUKH. CDEPEMEHHHE CHCTeMbl YAC/IEHHOrO MO/Ie/TUPOBaHUSA H
TaKeThb! TPUK/IAIHBIX TIPOrpaMM. ,E[ocmrHyTble Ppe3y/LTaThl U pob/IeMHble pa3paBoTKH.

Pa3pen 2. UnrerpansHas dopma T 3aKOHBI C st
Marepua/bHOro 06kema i GalaHCoBbIe COOT TlonsTust Ma 0ro o6bema:
TIO/BIKHDII 0GeM, HETIO/BIDKHBIN B IIPOCTPAHCTBE 0GHEM, MepeMeIaloiiCs B IPOCTPAHCTBE
06beM. DHU3NKO-MeXaHHUECKHe XapaKTePHCTHKH MaTepHa/IbHOI YacTuilbl. [IoToKH uepes
TOBEPXHOCTH KOHTPOBLHOrO 06beM. [T0TOKH Yepe3 MOBEPXHOCTE KOHTPOILHOrO 06beM.
BHyTpeHHHe Dop: 3aKOHOB C p BKA 3aKOHOB
COXpaHeHHs1 /1151 TIO/BIKHOTO 0Gbema. Pop: 3aKOHOB C ans
duKcrpoBaHHOro o6bema. baaHcoBbie y 1€ COOT! Anst

ocst 0bbema. THOCTb /IBYX (JOPM 3arCH MHTETPa/IbHBIX 3aKOHOB

Paspen 3. Iuddepennpansuan hopma 3akoHoB coxpanenus. [Juddepenipansras popma
3aKOHOB COXpaHeHHst /i/1si PHKCHPOBAHHOTO KOHTPO/TLHOrO 06beMa. 3aKOH COXpaHeHHs Macchl.
3aKoH KO/IMYeCTBa 3aKoH C sHepruu. KoHcepparyeHasi opma
cucTeMbl i C i cpesibl.

Pazpen 4. Kar 1i aHa/IN3 i P! IBHBIX B
YaCTHBIX l'IpOCTenmee runep yeckoe I
riepeHoca. XapakTepHCTHKH niepeHoca. Ykpy BOJIHOBOTO (poHTa
U BO3HWKHOBEHHWE pa3sphbIBOB. “HTErpaﬂbHHM 3aKOH C Anst i 0

rnepeHoca. XapakTepuCTHUeCKUi aHa/Iu3 CHCTeMbI ypaBHeHun O/JHOMEpHOI aKyCTHKH.

12

XapaKTepuCTHKH B KI1ACC cuctem

Paspien 5. JIucKpeTH3anus MaTeMaTHuecKoii Mojie/n. OrepaTopHbie MeTo/ibl B HCUMC/IeHUH
pasHocTeit. KoHeuHble pasHOCTH i IIpou3BojHbIe. TIoHsTHe 06 OnepaTopHEIX MeTojax
BEIUHC/ICHHS! Pa3HOCTeit. MeTO/sI [I0CTPOEHHs PA3HOCTHBIX CXeM. CXeMbI KOHEUHBIX PasHOCTeii
1 KOHEYHOTro 0Gbema. BapualoHHbIe i IIPOEKLIMOHHEIE MeTO/bl. KOMITaKTHbIE CXeMbI M CXeMbI
BBICOKOTO TOpsiziKa. CBOMCTBA Pa3HOCTHEIX cXeM. CXOZMMOCTB, aNmpoOKCHMALHs, YCTOHYMBOCTb.
PasHOCTHOH cxembl. TIOHSITHE 0 MOHOTOHHOCTH. KOHCePBaTHBHOCTb Ha Pa3HOCTHO# CeTKe.
TloHsTHE FKOHOMHYHOCTH.

Paspen 6. Knacc MeTof0B [ it. OcoGenHoCTH
peanv3ali CeTOYHBIX MeTO0B IS S/UTMNTHYECKUX, TTap: 'KUX U T KK
3ajiau. [Tapabosmueckue 3aa4qi. MeToj| CKa/sipHO# MPOrOHKH. PasHOCTHbIE CXeMBbI st
1ByMepHbIX 3aa4. [TOHsATHeE 0 MeTo/ie APOOHBIX 1IaroB ¥ PasHOCTHBIX CXeMaX PaCIel/IeHHs.
OnMnTHYecKue YPaBHEHHs U CUCTeMBbI. Pa3HOCTHBIE CXeMbl A5 /ITMNITHYeCKUX 3a/1ay.
YpaeHenue ITyaccona. TTpsimbie MeTozibl petiteHmsi. OB1Me CBe/IeH s O TeXHHKe paboThl ¢

matpuLamu. 1 MeTO/bI peltieHHs. MeToibl YCTaHOB/eHHS.
ANnpoKCHMaLHst Tp: IX yC/oBHi. [uriep ueckue 3ajiaun. 3anucek ypasHenuii Oiinepa B
MaTpPUUHOM BH/E. st Ha are i rasosoii
Marpuiibi SIkoGH /15t I0TOKOB. ANNPOKCHMALHs BPEMEHHOTO 1ara.

Paspien 7. BBejleHHe B MOCTPOeHHE PACYeTHBIX CETOK. PacueTHas ceTKa M ee reoMeTpUyecKue
371emMeHTbl. Thrb PacyeTHbIX CeTOK. Crioco6b! onucaHust HeCTPYKTYPUPOBAHHBIX PaCUeTHbLIX
ceToK. Vcrnionb3oBanne 0ToGpakeHHii /i/ist IOCTPOEHHUS! CTPYKTYPUPOBAHHBIX CeTOK. CriocoGbl
ajlanTaluy CTPYKTYPHPOBAHHBIX CETOK. HDCTPDEHHE KOHEUHO-3/IeMEHTHOH CeTKH.
ﬂHCKpETM?aL‘HH TeoOMeTpHH.

Pasyien 8. Pemenue nec TH. SIBHLIC 1 HeSBHBIE
CXeMBbI. METO}ZL TIPOrOHKH. BEKTOPHZOBBHHHE @NrOPHTMBI. PaCCMOTPEHME TIPUMEPOB pelleHus
YPaBHEHHs TEr/IONpOBOAHOCTH /I pa3/IMuHOro Kpyra 3a/iay: 3a/ja4 C BHyTPeHHUMH
MUCTOYHUKAMHU Terl1a, 3a4auu C Tennocbmuqecxnmu TriapameTpamy, 3aBUCALLIMMH OT
Temnieparypel, e 3a1auH C 1 T pazena dha3.

20

14

Pa3pien 9. Teuenus ¢ ylapHbIMH BOJTHAMH. [IMCKPETH3ALHs HA OCHOBE METOOB KOHEYHOIO
o6beMa 1 cxeMbl pacriajia MPOHU3BOILHOTO paspbiBa. 3asada Pumana. Mertog C.K. TogyHoBa.
JliHeapH30BaHHbIe CXeMbI Pacria/ia paspbiBa. [TOHATHe 0 THOPHHBIX CXeMax. YpaBHeHHs
OJIHOMEPHOTO HECTALOHAPHOTO COTIOBOIO TEYEHHS.

14

10

Paspen 10. MogepoBaHie BA3KHX TedeHHi. Crioco6b! MOJeMPOBaHHS 3a/1a4 MEXQHHKH
JKHZKOCTH 1 rasa. Ilopxoppt Jlarparka i Oiinepa. P TIOAXO/BI

10

TypGynenTHbix Teuernii: RANS, LES, DNS. Kracc Mojierieli TypGy/IeHTHOCTH.

Paspienn 11. IToAX0/bI H METO/{bI BHIYHCTHTETLHOT0 MOJIe/IHPOBAHHS TeYeHHiT BA3KOMH
JKHJKOCTH H raza. CoBpeMeHHbIe HH(OPMALHOHHbIE TEXHOTOTHH [i/Isl BBIYMC/HTETLHOTO
MOZleTMPOBaHHS 3a/1a4 TeueHusl BI3KOH kuAKoCTH. [TakeTst CAE-TexHomoruu. CTpyKTypa
makeToB. I1pe- ¥ MOCTMPOLIECCHHT peltieHrst [IPUMepbI pelieHHs Pa3THUHbIX 3a/ad.

Paszpen 12. Kypcosoii npoekT. Hamvcanye KypcoBoro npoeKTa 1o MHMBH/IyalbHOMY 3ajjaHHIo.

36

Bcero 3a 7 cemecTp

34

93

100

100

100

Bcero no auc

34

93

100

100

100

3.2. AyANTOPHBIH NPAaKTHKYM

Homep 1 HauMeHOBaHUe
paspena JUCHUIITHHBI

Tema NPaKTH4YeCKOro 3aHATUA

Oo0bem,

aya.
4JacoB

Paszpen 1. MaremaTtuueckoe
MOZle/IMpOBaHue U
BbIUMC/TATE/bHBIN
9KCTMIepUMEHT.

VIHTerpupoBaHue CUCTeM 0OBIKHOBEHHBIX /iidepeHIMaIbHbIX YPaBHEHHUH.

Paspen 3. IuddepenipansHas
(hopma 3aKOHOB COXPaHEeHHsI.

Oco6eHHOCTH Pa3HOCTHBIX CXeM [Jid 3a/ia4y ra30AHHaMUKHU.

Paspnen 4. KauecTBeHHbII
aHa/IU3 peLleHHi HeKOTOPBIX
i depeHIIaTbHBIX
ypaBHEeHHil B YaCTHBIX
TPOM3BOJHBIX.

PasHocTHas cxema /1 ypaBHeHHi aKyCTHKH.

Paspen 6. Knaccuduxaus
METO/IOB pelLleHHsl CETOUHbIX
ypaBHEHUH.

HPHMEPH Pa3HOCTHBIX CXeM 3JUIMNTHYEeCKUX 1 FI/IHEP6OHPI‘IGCKI/IX cucremM ypaBHeHHﬁ.

Paznen 8. Pemmenue
HeCTaLIOHAPHOTO YPaBHEeHUst
TEIJIONTPOBOAHOCTH.

MeTo/ KOHeYHbIX pa3HOCTeH /1715l HeCTal[IOHApHOTO YpaBHEeHUsI TeTlJIONPOBO/AHOCTH.
OpHOMepHasi, IByMepHasi 3a/iaua Ter/ionpoBoAHoCTU. ['paHnyHble ycnosus 1, 2, 3 u 4 poJos.
YpaBHeHMe TeTJIONPOBOAHOCTH C 3aBUCSILIIMMH OT TeMIIepPaTyphbl Terodu3nueCcKUMN
ko3 duIeHTaMy. YpaBHeHe TelJIoNPOBOJHOCTH C BHYTPEHHUMU UCTOUHUKAMHU TeTlIa.

Pa3znen 9. Teuenust ¢
YJapHBIMHU BOJTHAMU.

YPE[BHEHI/IH OQHOMEPHOro HeCTallMOHAPHOI'0 COIJIOBOTO TeYeHMs. MapLL[eBLIE MeToAbI -
MO/le/IMpOBaHKe Haua/IbHOI'O y4aCTKa CBEPX3ByKOBOﬁ CTpyH.

Pazgen 10. MogenupoBaHue

6

BBICOKOPEIHO/Ib/COBBIE M HU3KOPEHHO/IbCOBbIE MO/Ie/H TyPOY/IeHTHOCTH.
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L Ipg3Kux TeueHuit. —
Pazpen 11. ITogxoasl ¥ MeTOAbI
g [BbluMC/MTENbHOMO TIpumepbl MozieTMpOBaHUS TeueHUH BA3KOM )KUIKOCTU M ra3a Ha IpUMepe pas/iMyHbIX 3a/au C 2
MO/IeNIMPOBaHUs TeUeHUi npumeHeHneM CAE-TeXHONOrui.
BSI3KOM XKMJKOCTH U rasa.
Bcero 3a 7 cemecTp 17
3.3. CamocrosiTesibHas pabora crygenta (CPC)
Ne Homep u HauMeHOBaHHe O6bem,
Cojaep)kaHue yueGHOr0 3aJaHHs
n/n pa3aena AMCLUIIHHBI 4yacoB
1 VI3yueHue maTepuasa pasfena. 2
Pasgen 1. Maremarnueckoe Hanucanve nporpamMMbl MHTErpupoBanust cucteMsl O/]Y Ha npuMepe BHYTPeHHeH
5 |MOAEIMPOBAHHE 1 rasofguHamuky PITT B TepMosiHaMUyecKoli ocTaHoBKe. PopmMypoBaHue MaTeMaTH4eCKoM 5
BBIUMC/IUTE/IbHBIN SKCIIePUMEHT.  |mogpesiu. CornocTapieHre MeToja Diijiepa MepBoro Nnopsiika TOUHOCTH U
MOAU(ULPOBAHHOTO MeToZla D¥isiepa BTOPOro Mopsiika TOYHOCTH.
3 Pazpen 2. E/I HTerpa/bHas opma W3yueHue marepuasna paszena. 2
ypaBHeHU} ra30[MHaMUKU.
4 Pasnen 3. [ludepentmansHas VI3yueHue mMaTepuasa pasjerna. 1
(opma 3aKOHOB COXpaHEeHHsI.
5 Pa3/:len 4. KaueCTBeHHbII aHa/IU3 I/I3yquy1e MaTepuasa paszerna. 2
peleHnH HeKOTOPBIX
6 |mudbdepenupansubix ypasHernuii Hal‘II/IC{;\JHI/IE NporpamMMel MOZie/TMPOBaHusI PaCIIpOCTPaHeHHs aKyCTHUeCKOrO BO3MYILIeHHUs B 6
B YaCTHBIX MTPOM3BO/IHBIX. ra30BoU Cpeje.
7 Paspen 5. 'HHCKEETmauHH W3yueHne marepuasna paszena. 4
MaTeMaTU4ecKoi MoJenu.
Pazgen 6. Knaccudmkarps
8  |MeTo/0B pellleHus! CETOYHBIX W3yueHne marepuasna paszena. 2
ypaBHeHHI.
9 Paspen 7. Baepenme B W3yueHne marepuasna paszena. 3
MOCTPOEHHe paCcyeTHBIX CeTOK.
10 VI3yueHue maTepuasa pasfena. 2
1 Paspen 8. Pewenue Harncanue nporpammsl MOZle/IMPOBaHKs HarpeBa OZJHOMEPHOTO CTepIKHS C OCTOSIHHBIMU 5
HeCcTal[IOHapHOTO ypaBHEeHUst Teruodu3nUeCcKMMU CBOWCTBaMH. SIBHast CxeMa MHTETPUPOBaHMSI.
12 TEryIONPOBOAHOCTH. Harucanue nporpaMmbl MO/ie/IMpPOBaHKs HarpeBa OZJHOMEPHOTO CTEPI>KHS C ITOCTOSTHHBIMU 7
Ternnodu3nUecKUMHU cBoiicTBamu. HesiBHasi cxeMa MHTerpUPOBAHUS - METOZ, IPOTOHKH.
13 Paszen 9. Teueus C yaapHbIMM W3yueHne marepuasna pasgena. ; 2
14  |BomHamm. BrironHenye npakTryeckoro 3agaHus NeS Ha TeMy "MojenrpoBaHue CBePX3BYKOBOIO 8
o6TeKkaHust Tejla MOTOKOM Bo3fyxa".
15 Paspen 10. MOQMHPOBaHHe VI3yueHue mMaTepuasa pasfena. 3
BSI3KHMX TeUeHHH.
Pazpen 11. ITogxoasl ¥ MeTOAbI
BBIUMC/TUTE/TBHOTO
16 . .. |3yueHue marepuasna paszena. 3
MO/le/TUPOBaHusI TeueHUH B3KOU
JKUJIKOCTH U rasa.
BeInonHeHre KypcoBOro npoekTa o WHAUBUAYaIbHOMY 3aJjaHui0. AHa/IU3 NPOLIeCCOB U
17 |Paspgen 12. KypcoBoii IpoexT. ¢hopmMUpOBaHHe MaTeMaTHUeCcKuX Mogiesield. [IpoBe/ieHre BEIUMC/IUTEILHOTO MOZIe/IUPOBaHus.| 36
Ananu3 pe3yssTaToB. [104roToBKa NOSCHUTE/IBLHOM 3aliCKY, JOK/Iazia U Ipe3eHTalyum.
Bcero 3a 7 cemecTp 93
3.4. KypcoBoii mpoeKkT
IEPUO[,
COJIEP)KAHWE 3TAMA HNCIIO/IHEHUS | IVNTAHUPYEMOE
(Hepenu BPEMSI (uac)
cemecTpa)
Ortan 1. O6cyxaeHre ¢ pyKOBOAUTEIEM CofiepyKanusi paboThl. Orpe/iesieHue 1ieJieii v MmoCTaHOBKa 1.2 4
3a/1au pabotsbl. PaspaboTka nsiaHa paboThl Haf MPOEKTOM.
Orar 2. AHa/M3 TMTepaTypbl 110 TeMaTHKe KypCOBOTO MPOeKTa. AHa/u3 MpoTeKarolIMX MPoLieccoB U 3.7 12
(hopMupOBaHHe MaTeMaTHUeCKUX MOZeneit.
Otan 3. [IpoBe/ieHre BBIUMCIUTETBHOTO MOZIe/TMPOBaHNsl. AHa/IM3 pe3y/IbTaToB UMCIeHHOTO 8-15 14
MOZe/IMPOBaHusI.
Otan 4. [ToaroToBKa NOsICHUTE/ILHOI 3aliCKy, JOK/aja U Ipe3eHTalu. 16-17 6
Bcero 3a 7 cemecTp 36
4. ®OPMBbI KOHTPOJISA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 56 7 89| 10 |11 | 12 13 14 15 16 | 17
7 Ortu. o I13 Otu.noI1I3 | KB |P| Otu. no I13 P KB| Ortu. no IT3 Otu. o I13 | [IP | KIT

YcioBHbIe 0603HaueHust:
e [P — nuarHocTHueckas paboTa;
e Ortu. no I13 — oTuUeT No NpakTUYeCKOMy 3aJaHUI0;
KB — KOHTpO/IBbHBIE BOTIPOCHI;
o KII — KypcoBO#i POEKT.

TeKy1Hii KOHTPOJIb YCIIEBAEMOCTH CTY/EHTOB NPOBOJUTCS B JUCKPETHBIE BPEMEHHbIE MHTEPBasIbl B CJIEAYIOLIUX hopMax:
e [IMarHoCTHYeckast pabora;
e OTUYET M0 MPAKTHYECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCH;
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® KypPCOBOM ITPOEKT.

IIpoMeXyTouHas aTTecTamysi IPOBOAUTCS B opMax:
e 5K3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

—_

. B. H. EmenbsHOB. . Unc/ieHHble METO/bI: BBeJJeHUe B TEOPHIO pa3HOCTHBIX cxeM. Mocksa: FOpaiit, 2020, s51. pec.

N

M.: ®U3MATIJINT, 2013, 30 3k3.
4. K. H. Bonkos, B. H. EMesnbsiHoB, 1. B. TerepuHa. . ['a30Bble TeueHus B comnyiax 3HeproycraHoBok. M.: @U3MATJIUT, 2017, 50 3k3.

5. K. H. Bosnkos, 0. H. [leptorus, B. H. EmenbsHOB. . PasHOCTHBIE CXeMbI B 33fiadax ra3oBoi JMHAMUKY Ha HeCTPYKTYPHPOBAHHbBIX CETKax.

M.: ®U3MATJINT, 2014, 10 3k3.
6. H. H. ®énopoga, C. A. Bansrep, M. H. [Tanusnos. . OcHoBsl pabots B ANSYS 17. M.: IMK Ilpecc, 2017, 311. pec.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:
He TpebyeTcsl.
5.3. Ilepuozuueckyie U3aHUS:

He TpebyroTCs.

. K. H. Bonkos, B. H. EMenbsiHOB. . Bbiunic/inTe/ibHble TeXHOOTUH B 3a/jauaX MeXaHUKH >KUAKOCTU U rasa. M.: ®U3MATIINUT, 2012, 63 k3.
3. K. H. Bosnkos, B. H. EmenbsHoB, B. A. 3a3umko. . TypOy/neHTHbIe CTPYH - CTaTUCTHUYECKHE MOZIe/IH ¥ MOZeIUPOBaHNe KPYITHBIX BUXPEHl.

5.4. TlepeueHs pecypcoB HH(OPMaLMOHHO-TeJIEKOMMYHHKALOHHO# ceT "UHTepHeT", He0OXOAUMBIX [JIsl OCBOEHHSI [VCLIUIIHHBI, 31eKTPOHHBIE

61O/IMOTEUHBIE CHCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®dynaamenTanbHas 6ubmoreka BI'TY
«BOEHMEX» um. [1.®. YcTHHOBa;

3. https://urait.ru/ — O6pa3oBarenbHast miatdopma «FOpaiit». [jist By30B U CCY30B..

CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHKa»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJ0BaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN ITOPTa/l TEXHUYECKOTo peryMpoBaHust: Hopmel, npaBuita, cTanzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCTog cobcTBeHHol reHepatuu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMOHHBINM MOpPTas MpaBoBOi HH(OpMaLMH.
5.5. ITporpammHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. HbopManioHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. TIpoekrop;
2. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHHITHHBI
YMCJIEHHOE MOJE/IMPOBAHVE B APKT

AnHoTanus pa6oueii MporpamMMsI

Mucipnuaa YACJIEHHOE MOJE/TMPOBAHUE B APKT sBisercs AWCHWIUIMHOW dYacTH, ¢(opMHpyeMoil y4acTHHKaMH
oOpa3oBare/ibHBIX OTHOLIeHHWH Oyioka 1, mporpamMmbl TMOATOTOBKM MO HampaeieHuto 24.03.05 [Jeueamenu snemamenbHbiX annapamos.
JuctmnimHa peanusyercss Ha axynsreTe A PakeTHo-kocmmueckast TexHuka BI'TY "BOEHMEX" um. [1.®. YcruHoBa Kadezapoit A9
TIJIASMOT'A3OAMHAMUKA U TEIIVIOTEXHUKA.

IucuyniMHa HatesieHa Ha (pOpMUpPOBaHKe KoMnemeHyull:
[K*-3.4 CriocobeH NMpoBOAUThL MCCIeN0BaHUsl B 00/1aCTU TMAPOra30fMHaMUUeCKHUX TIPOLIeCCOB U TMPOLIECCOB TerioobMeHa C MCIO/Ib30BaHUeM
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, TOTOBHOCTh K NMPO(eCCHOHaNbHON SKCIIIyaTalid COBPEMEHHBIX CPEZCTB BBIUUCIUTEILHOIO
MO/Ie/TMPOBaHM;
ITK-3.1 CriocoGeH TIOHWMATh (PU3MYECKYIO CYLIHOCTh THMZAPOra3’oAMHAMUUYECKUX MPOLIECCOB M MPOLECCOB Teruioo0MeHa, paspabarbiBaTh
METOJ0JIOTMH UCCJIe[JOBAHUI IBUTATe/Iel U SHepPreTUUeCKUX yCTaHOBOK;
[K-3.2 Crnocoben paspabarbiBath (U3MUECKHE W MaTeMaTHYecKHe MOJENM COBOKYIHOCTH TPOLIECCOB  I'MPOra3ofiMHaMUKH U
TeryioMaccoobmeHa.

Copiep>kaHue JUCLUIUIMHBI OXBAaThIBAaeT KPYT' BOIPOCOB, CBSI3aHHBIX C BBIYMC/UTENBHON ra3oArHaMUKON. [laHHast JUCLMIUIMHA OPHEHTHPOBaHA
Ha BbIPaOOTKY HaBBIKOB, HEOOXOAMMBIX /IS MCCIIe/J0BaTe/IbCKO 1 TIPOEKTHO-KOHCTPYKTOPCKOH AesTeNbHOCTH CrIeljalicTa B 06/1acTH CO3AaHus
HOBOY TeXHHKH U B 00/1aCTH MHTeHCH(HKALMK pabounx TpOL|eCcCOB B U3/e/IUsIX BBICOKOW TexHosmorui. Ocoboe BHUMaHKe y/ie/sieTcs 0CBOEHHIO
MeTO/IOB UMC/IeHHOTO MOJe/MpOBaHMsl ra30/[JMHaMUUYeCKUX IpOLeCCOB, XapaKTepHBIX [/ SHepreTUUeCKUX YCTAaHOBOK Das/IMUHBIX THIIOB, a
TaKKe aKTMBHOTO B/Ia/ieHHsl MeTOAaMHU PacueTHOTO MO/e/IMPOBaHYs TelJioMaccoriepeHoca. V3yualoTcsi coBpeMeHHbIe TTOAXO0/b! BEIUUC/IUTeTbHOM
ra3o/JMHaMUKH, peai30BaHHbIe B CIIeLMani3UpoBaHHbIX HH(GopMaroHHbIX CAE-cpezax.

HpOl"paMMOﬁ AUCLHUIIMHBI TPElyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:

TeKyIuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JUCKPeTHbIe BpeMeHHble HHTePBA/IbI B CIeYIOIUX GopMax:
e JMarHocTHYeckas pabora;
e OTYeT IO MPAKTHYeCKOMY 3a/IaHHIO;
*  KOHTPOJIbHbIE BOTIPOCHI;
® KypPCOBOM ITPOEKT.

ITpoMexyToUYHAas aTTecTaus IPOBOAUTCS B hopMax:
e 5K3aMeH.

O611jast TPYL0eMKOCTh OCBOEHHUS! AUCLIMIUIMHEI COCTaBIseT 4 3.e., 144 u. IIporpaMMoli AWCLIMIUIHEI TIPeAyCMOTpPEHE! JIeKIIMOHHBIe 3aHATHS (34
u.), npaktrueckue 3austust (17 u.), camocrosiTesibHast pabora ctygeHTa (93 u).
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TEXHOJIOI'AX 1 ®OPMBbI

TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
YMCJIEHHOE MOJE/IMPOBAHME B APKT

OBYUYEHUA

PeKoMeH/JAI[UHU M0 0CBOEHUI0 JAUCLUIIMHBI JUISI CTYAeHTa

TpyA0EeMKOCTb OCBOEHHUST JUCLUIUIMHEI COCTaBsieT 144 4., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 93 4., OTBeZIeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJAaM CaMOCTOSITe/TbHON pa6OTLI W pasfiesiaM JUCLUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIAIIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaly 00yYaroImxcs.

@DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueii mporpamme.

HaumeHoBaHue paGoTbl

Pexkomenjyemasn sureparypa

TpyaoeMKOCTB,
vac.

Pa3uen 1. MaremaTuueckoe MoOAe/IMpOBaHue U BbIYMC/IATETbHBIN JKCIIepUMEHT.

W3yvenne mateprasa paszena.

K. H. Bonkog, B. H. EmenbsHOB. .

Hanucanve nporpamMMel HHTerpupoBaHusi cucteMel O/1Y Ha nprmepe
BHyTpeHHel rasoguHamuku PIITT B TepMoAMHAMIUECKOM ITIOCTaHOBKe.
®dopmMHrpoBaHre MaTeMaTHuecKol Mofiend. CorocTaB/ieHle MeTozia Jiiepa
1epBoro Mopsifika TOYHOCTH U MOAUGHULPOBAaHHOTO MeTozia Jiiiepa BTOPOro
MopsiIka TOUHOCTH.

Beruuc/uTenbHble TEXHOIOTUU B 3a/ja4axX
MeXaHUKY >KHJJKOCTH U ra3a: M.:
OU3MATIINT, 2012 (BBeseHue)

K. H. Bonkos, B. H. Emenssitos, U. B.
TeTepuHa. . I'a30Bble TeueHus B COIIAX
sHeproycraHoBok: M.: ®V3MATJINT, 2017
(BBepgeHue, 1)

Wroro no pasgeny 1

Pa3pen 2. UnTerpansHas ¢opma ypaBHeHHH ra3ofHHaMHKH.

W3yuenne mareprasa pasiena.

K. H. Bonkos, B. H. EMenbsiHOB. .
BeruncuTeibHbIe TEXHOIOTUH B 3a/ja4ax
MeXaHUKU )KUJKOCTU U rasa: M.:
DU3SMATIINT, 2012 (2)

Wroro no pasgeny 2

Paspen 3. TuddepennpansHasn popma

3dKOHOB COXpaHeHUdA.

W3yuenne mareprasa pasiena.

K. H. Bonkos, B. H. EMenbsiHOB. .
BoruncivTe/ibHble TeXHOOTUH B 3a/jauax
MeXaHUKH XKHUJKOCTH U rasza: M.:
OU3MATIINT, 2012 (2)

B. H. EmenbsHOB. . Unc/ieHHbIe METOAbI:
BBe/IeHHe B TeOPHIO Pa3HOCTHBIX CXEeM:
Mockaa: FOpaiirt, 2020 (1)

Wroro no paszeny 3

Pa3pen 4. KauecTBeHHBIN aHa/IM3 pelieHNi HeKOTOPBIX Au(depen

IHA/TBHBIX ypaBHeHl/[ﬁ B YAaCTHBIX MMPOU3BOAHBIX.

HWHTErprpOBaHus - MeTO/ IIPOrOHKH.

V3yyeHue maTepuasa pasjena. B. H. EmenbsHOB. . Unc/ieHHble MeTOABIL: 2
HanucaHue nporpaMMbl MoZie/TMpOBaHUsI paclipoCTpaHeHUsl aKyCTUUeCKOro BBE/I€EHME B TEOPUIO Pa3sHOCTHBIX CXEM: 6
BO3MYILIEHHs B ra30BOii Cpe/ie. Mocksa: FOpaiit, 2020 (4.2)
Wroro no paspeny 4 8
Pazpgen 5. JucKpeTu3anus MareMaTHYecKoi Mo/ie/Iu.
K. H. Bosnxos, FO. H. [leptorun, B. H.
EmenbsiHOB. . Pa3HOCTHBIE CXeMbI B 3aia4ax
ra30BOi AMHAMUKU Ha
HeCTPYKTYPHUPOBaHHBIX ceTKax: M.:
W3yueHne marepuana pasgena. ®U3MATIIIT, 2014 (1.1, 1.2) 4
B. H. EmenbsHOB. . Unc/ieHHble MeTOABIL:
BBe/leH/e B TEOPHIO Pa3HOCTHBIX CXeM:
Mocksa: FOpaiir, 2020 (2, 3)
Wroro no pasgeny 5 4
Paspen 6. Knaccugykanus MeTo0B pellleH!sI CeTOYHBIX YPaBHeHUH.
B. H. EmesnbsiHOB. . Unc/IeHHBIE METObI:
V3yyeHue mMaTepuasa paszerna. BBe/leH/e B TEOPHIO Pa3HOCTHBIX CXeM: 2
Mocksa: FOpaiit, 2020 (6, 7)
Wroro no paspeny 6 2
Pa3fen 7. BBefeHue B IOCTPOeHHE PACUeTHBIX CETOK.
B. H. EmenbsHOB. . Unc/ieHHbIe METOAbL:
BBe/leHre B TeOPUI0 Pa3HOCTHBIX CXeM:
Mockaa: FOpaiir, 2020 (2)
V3yyeHue maTepuasna pasjena. K. H. Bonkos, B. H. EMe/bsHOB. . 3
BbluncnnTebHbIE TEXHOJIOTHU B 3a/ja4ax
MeXaHUKU )KUJKOCTU U rasa: M.:
DOU3MATIINT, 2012 (1.7)
Wroro no pasgeny 7 3
Pa3pgen 8. PelieHue HecTaliMOHAPHOI0 ypaBHEHHA TeIlJIONPOBOJHOCTH.
W3yueHne marepuasna pasgena. 2
Harucanue nporpaMmsl MOJleIMPOBaHHS Harpesa 0fiHOMepHOTO CTEPIKHS B. H. EMe/bsiHOB. . UHCICHHBIE METOTbI: 5
[OCTOSTHHBIMU Ter10(y3nuuecKMU CBOMCTBaMU. SIBHast CXeMa MHTEerpUPOBaHUSI. K
BBe/leH/e B TEOPUIO Pa3HOCTHBIX CXeM:
Harucanue nporpaMmsl MO/IeIMPOBAHHS Harpesa 0/IHOMePHOTO CTePXKHS ¢ Mocksa: FOpaiir, 2020 (7)
OCTOSTHHBIMM Terior3uueckrMu cBokicTBamMu. HesiBHast cxema 7

12
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Wroro no paspeny 8

14

Pa3gen 9. TeueHus C yjapHbIMH BOJTHAMH.

W3yueHre MaTeprasa pasena.

BeinonHeHye npakTAveckoro 3azaHus Ne5 Ha TeMy "MogenpoBaHue
CBEPX3BYKOBOT0 00TeKaHMs Tesla IIOTOKOM Bo3yxa'.

K. H. Bosnkos, FO. H. [leptorun, B. H.
EmenbsiHoB. . Pa3HOCTHBIE CXeMbI B 3afja4ax
ra3oBOM JMHaMHUKH Ha
HeCTPYKTYPHUPOBaHHBIX ceTKax: M.:

OU3BMATIINT, 2014 (2.4)

B. H. EmesnbsiHOB. . Unc/ieHHbIE METObI:
BBe/leH/e B TEOPHIO Pa3HOCTHBIX CXeM:
Mockea: FOpaiir, 2020 (6.3)

K. H. Bonkog, B. H. EmenssiHos, U. B.
TertepuHa. . ['a30Bble TeueHus B COMIAx
3HeproycraHoBok: M.: ®VI3MATJINT, 2017
(€]

Wroro no paspeny 9

10

Pazaen 10. Moae/iMpoBaHHe BA3KHX TeUeHHH.

V3yueHune Marepuasa pasjea.

K. H. Bonkos, B. H. EmenesiHoB, B. A.
3asumko. . TypOyaeHTHbIE CTPYH -
CTaTUCTUYeCKHe MOZie/Id U MOJe/IMpOBaHKe
KpYIHbIX Buxpeii: M.: ®U3MATIINT, 2013
(€]

Wrtoro o pa3geny 10

Paspes 11. IToaxoAbl ¥ METObI BHIYMC/IUTE/IHHOT0 MO/ IMPOBAHUA TeUeHHI BA3KOH XUJKOCTH U rasa.

W3yueHue marepuasna pasgena.

K. H. Bonkos, B. H. EMenbsiHOB. .
BrruucuTesibHbIe TEXHOIOTHY B 3a/ja4ax
MeXaHUKH >KUJKOCTH U rasa: M.:
OU3MATIINUT, 2012 (5)

H. H. ®énopoga, C. A. Bansrep, M. H.
[Manuios. . OcHoBbl paboTel B ANSYS 17:
M.: IMK Tlpecc, 2017 (Bce rnaBbi)

Wroro no pasgeny 11

Pa3pen 12. Kypcoso#i

POEKT.

BrInosiHeHHe KypcoBOTo NPOeKTa 110 HHANBHAYaNbHOMY 3alaHHI0. AHAmM3
rporieccoB ¥ GOpMHUPOBaHKe MaTeMaThuyeCcKUX Mozeseid. [IpoBezseHue
BLIUMC/IUTETEHOTO MOZIe/IMPOBaHus. AHaIN3 pe3y/bTaroB. [TogroToBka
[OSICHUTE/IbHOM 3aMMCKY, [JOK/IaZia ¥ TIpe3eHTaLu.

H. H. ®énopoga, C. A. Bansrep, M. H.
[anunos. . OcHoBbl pabotel B ANSYS 17:
M.: IMK Tlpecc, 2017 (Bce rnaBbi)

K. H. Bonkos, B. H. Eme/nbsHOB. .
Bbruuc/uTe/ibHble TEXHOIOTUU B 3a/ja4ax
MeXaHHKH >KHJJKOCTH U ra3a: M.:
OU3MATIINT, 2012 (Bce rnaBbl)

B. H. EmenpsHOB. . Unc/IeHHbIe METOBI:
BBeJleHHe B TeOPHIO Pa3HOCTHBIX CXeM:

Mockga: FOpaiit, 2020 (Bce rmnaBbr)

36

Wrtoro 1o pasgeny 12

36

13
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
YMCJIEHHOE MOJE/IMPOBAHME B APKT

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora

e OTUYET [0 MPAKTHUECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCH;

*  KypPCOBOI1 POEKT;

e 9K3aMeH.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e IIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
 IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLyst.

OTyeT 1o NPaKTHYeCKOMY 3a/laHHI0

OTuer 1o npakThyeckomy 3aganuto (I13)
Oruer 1o I13 nipefcTaB/seTcs B e4aTHOM BH/e B (hopMarTe, TpelycCMOTpeHHOM ImaboHoM ordeTa 110 I13. Otuet o [13 AomKeH cofeprKaTh:
- TIOCTaHOBKY 3a/jauM, MaTeMaTHUeCKy!0 MO/Ie/lb 1 OCHOBHbIE PaCYeTHbIE COOTHOLLIEHHS! UCIIO/Ib3yeMbIX METOZOB PelLlIeHus;
- CXeMy pacueTHO# 06/1aCTH € XapaKTepUCTUKaMH CeTKH, KpaeBbIMH 1 HaYa/IbHbIMU yCJIOBUSIMH, Peai30BaHHBIMU B pelllaeMOM BapHaHTe;
- rpayeckoe TpesCTaB/eHre TI0IyYeHHbIX Pe3y/IbTaToB;
- cofiepyKaHWe UCCIe0BaTeTbCKOTO 3a/laHus, Pe3yJIbTaThl BBIUNC/TUTEILHOTO MO/Ie/TMPOBaHHsl, aHa/i3 1 BHIBOZBI T10 TIPOBEAEHHBIM
HCCIe/JOBAaHUSIM.

3amura I13

3amura 13 poxoauT B opMe [0K/Ta/a CTy/ieHTa Mo BBINOJIHEHHOM paboTe 1 OTBETOB Ha BOIPOCHI Nperogasareis. [Ipoljesiypa 3aiuTsl
BK/IFOYaeT OTBEThI Ha BOMPOCHI TIperofaBaresisi o pabote u paszeny Kypca. B xoze 3amuts! [13 obyuaroriiecs J0/DKHBI IPOAEMOHCTPHUPOBATh
3HaHWsI, YMeHHsl U HaBbIKH:

- KY/IbTYPY Peut TIPY U3/I0’KeHHUH CBOUX MBbIC/IeH, IOTHYHOCTD B IIOCTAHOBKe U M3/I0)KeHUH MaTepHana,

- TIOHMMaHHe MOCTaHOBKH 3a/]aul, 3HaHHe OCHOBHBIX 3/1IeMEHTOB MaTeMaTH4YeCKoi Mozie/ny, GopMy/IMpOBKa Haua/IbHbIX M PAaHUYHBIX yC/IOBU,
060CHOBaHNe OCHOBHBIX YIPOLIAMOIIMX TTONOKEHHUH;

- yMeHUe OIlpe/ie/IMTh MecTo UCC/Ie/J0BAHHOIO SIB/IEHUs] B KOHKPETHBIX TeXHUYeCKHX Mpolieccax U yCTpoicTBax;

- yMeHUe aHa/lIu3UpOBaTh I0JIyUeHHbIe pe3y/IbTaThl ¥ yMeHMe IPOrHO3MpOoBaTh XapakTep IPOLeCCOB B TEXHUYECKUX YCTPOUCTBAX Ha OCHOBAHUU
TI0/TyYeHHBIX JJAHHBIX;

- yMeHUe CaMOCTOsITe/IbHO MOAUGUIIMPOBaTh MaTeMaTHueCcKye MOZie/IM ¥ TIporpaMMHble CpeACTBa A1 Liesleld KOHKpeTH3allik WK paclIipeHust
obacTy IpUIIOXKeHHst MoJieneld, MICTI0/Ib30BaHHBIX B paboTe.

OueHKa 3aiuThl paboThl BeICTaBsieTcs 1o 100 6ambHOH IiKasie ¢ yuéTom:

- BoinosiHenue I13 — 40 6annos,

- ohopmIeH e MOSICHUTeNBHON 3anucku — 20 6anos,

- 3allUTa pe3y/IbTaToB, OTBETHI Ha BOIIPOCHI U X JIOTHKA, Ky/bTypa peurt — 40 6asios.
I13 cunrtaeTcsi MpUHATOMN NP Habope 6Gonee 80 6asoB.

IepeueHb MpakTHUeCKUX 3aJ,aHUN npyBesieH B YMK AUCLMIUIMHEL

KoHTpo/IbHBIE BONIPOCHI

Kputepuu olLieHUBaHUs! OTBETOB Ha KOHTPOJ/IbHbIE BOTIPOCHI
OTBeTHl Ha KOHTPOJIBHBIE BOTIPOCHI TI0 OTpe/ie/IeHHBIM pa3ziesiaM [JUCLUTUIMHBI OCYILeCTBIISIOTCS B YCTHOH (opme. CTyzieHTy 3a/atoTcst 3
BOIpOCa B paMKax M3y4aeMOro pas/ieia, [yisi yCIeIHOM aTTecTalui HeobXoMMO NpaBU/IbHO OTBETUTB Ha 2 U Bblille BONPocoB. OTBeT Ha BONPOC
JIOJDKeH BObITh TIPaBUIBHBIM, COZIep)KaTe/IbHbIM, apTYMEHTHPOBAaHHBIM.

Cn1coK KOHTPO/IBHBIX BOIIPOCOB:

. MaremarHiuecKkoe Mofie/IMpoBaHye TeueHUH rasa. Tpuazia Mozie/MpoBaHust.

. NnTerpaneHast opma ypaBHeHHH ra30MHaMUKU. ©OPMY/IMPOBKA /15 TIOKOSILIIETOCS], JBIDKYIIIETOCS U TIOJBIDKHOTO 06HEMOB.

. IuddepenipanbHas popma ypaBHeHui razofiiHaMUKU. KoHcepBaTyBHbIe U (hr3nueckue nepeMeHHbIe.

. Hekoropsle cBoticTBa Matpuil. O6parHasi MaTpuLia. IIpeo6pasoBanue nozgobust.

. CobcTBeHHBIe umc/ia ¥ COOCTBeHHbIe BeKTOpa. MaTpulibl JIEBbIX 1 MPaBbIX COOCTBEHHBIX BeKTOPOB. [10/j06HbIe MaTpULIbl U jMarOHaIU3aLus.
. BostHOBBIe pelteHuns 1 rumnepboMUecKie CHCTeMBI. XapaKTeprCTHUecKasi (popMa rUrepboIMueckoi CHCTeMBI.

. XapaKTepuCTUUeCKUi aHa/liu3 CUCTeMbl YPaBHEHUI OZIHOMEPHOW aKyCTHKHU.

. JuddepeHnpanbHas v vHTErpabHast GopMBbI ypaBHEeHHH ra30jiHAMUKH.

. 3aKOHBI COXpaHeHus /[|JIsi MaTepUanbHOro o6beMa 1 bajlaHCOBble COOTHOLLIEHHUSI.

0. luddepenimansHas popMa ypaBHEHHH ra30BoH JUHAMHKH.

1. ®opma 0600611IeHHOTO 3aK0Ha coxpaHeHust. KoHcepBaTrBHast hopMa U KOHCEPBATUBHBIE TIEPEMEHHbIE.

2. KoHcepBaTiBHasl 1 HEKOHCepBaTHBHas (POPMBI ypaBHEHHH ra30BOH JHAMHKH.

13. MarpuyHasi 3anych ypaBHeHWH ra3ojJMHaMUKU. BeKTop rnepeMeHHBIX M BeKTOP MOTOKa.

14. CBoiicTBO OZJHOPOAHOCTH BeKTOpa MOTOKa. SIko61aH 1 KBa3uiMHeiHast (hopMa CHUCTeMbl ypaBHEHHU.

15. KoHcepBaTHBHast U HEKOHCepBaTHBHast ()OPMbI CUCTeMbI ypaBHEHHWH ra30jMHaMUKH.

16. Tlepemennsle Jlarpamka. JuddepeHipiansHas 1 MHTerpanbHas GOpMy/TMPOBKY 3a7lad B TlepeMeHHbIX Jlarpamka.

17. IpuBeneHve runepboIMIeCcKoii CUCTeMBI K XapaKTePUCTHUECKOM Gopme

18. T'paHnuHBIe YCIOBUS JJ1 TUIIePOOIMIeCKUX 3a/iau. XapaKTepucTHiecKasi (popMa rpaHUYHBIX yCIOBUH.

19. BbicTaB/ieHre rpaHUUHbIX YCJIOBUM B 3a/jaue O KBa3MOJHOMEPHOM TeUeHUH B COILIe.

20. 3anuch ypaBHeHHU Jiiiepa B MaTpUUHOM BH/e. JIMHeapu3aList HA BpeMeHHOM Lliare ypaBHeHUH ra30Boi AUHAMUKHU.

21. OneparopHeie MeTobl. OnepaTopHOe Tpe/CTaB/ieHne KOHeUHbIX Pa3HOCTeH.

22. CB#13b Pa3HOCTHOTO U AxddepeHIHaTLHOTO 011epaTopoB.

23. CBolicTBa pelleHHH MPOCTeHiIero ypaBHeHus! epeHoca 1 MpOoCTeiillero HeJlMHeHOTo ypaBHeHust NiepeHoca. ['pajjueHTHas KaracTpoda.
Pa3pbIBHBIE pelleHus!.

24. Pacria/j pa3pbliBa /IJ1si HEJIMHEHHOT0 ypaBHEeHHs [epeHoca.

25. I1epBoe nuddepenimanbHOe MpubwKeHne. ViceieioBaHre CBOMCTB Pa3HOCTHBIX CXeM Ha OCHOBe T1epBoro uddepeHIaasHOro
TIPUOJIFKEHHUST

26. CBo¥iCTBa pellIeHn pocTelmmx AuddepeHIHaIbHBIX YPaBHEHHH B YaCTHBIX IPOM3BOAHBIX. BosmHOBEIe pemenwst. Juddysus. Juccunarms.
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[ucnepcus.

27. AnmpokcuMaryisi BpeMeHHOTO 111ara B Pa3sHOCTHBIX CXeMax ra3o/jMHaMHKH JlesbTa-(popMa pasHOCTHOW CXeMBI.

28. MeTo/bI TOCTPOEHHsI Pa3HOCTHBIX cxeM. CXeMbl KOHEUHBIX Pa3HOCTe# 1 KOHEUHOTo 00bema.

29. 3afaua o pacra/ie MPOM3BO/ILHOTO pa3peiBa. BeIunc/ieHre NOTOKOB Ha OCHOBe 3a/ja4y O pacra/ie pa3phiBa.

30. [JuckpeTr3aLyisi Ha OCHOBE METOZ,0B KOHEUHOro 0ObeMa M CXeMbl paciia/ja IpOM3BOIBHOTO pa3pbiBa.

31. Cxemsl paciiernieHysi. PacierieHne ro ¢u3HuecKuM MporjeccaM ¥ MOKOOPAWHATHOE paclIlereHre.

32. CxeMBI paclijeryieHus TIpY pacueTe KOHBEKTUBHBIX WIEHOB. PaciernieHre MaTpUUHbIX K03 (UIIMEHTOB U pacijeryieHHe BeKTOPOB TI0TOKA.
33. UckyccTBeHHas Bs3kocTh HeliMaHa 1 PuxTmaiiepa

34. Cxema Jlakca Cxema Jlakca-Benzapodda.

35. Cxema buma u YopmuHra.

36. KpuBosiiHeliHbIe KOODAWHATH! ¥ KPUBOIHMHEHHbIe CeTKH B 33/lauax MeXaHUKU

37. Ilpeobpa3oBaHue KOOpAUHAT. MeTpuueckue Ko3(hUIMeHTsI TPSIMOro U obpaTHOro npeobpa3oBaHUst KOOpAWHAT. SIkobuaH.
DyHaMeHTaIbHBIM MeTPUYeCKUIT TeH30P.

38. Ba3uc KpHUBOIMHEHHBIX KOOPAMHAT. MeTpryecKkue K03 (QULIIEHTbI

39. KoBapraHTHBIe ¥ KOHTPaBapHaHTHbIE MIPOEKIIMY BEKTOPA B KPUBOJIMHEHHBIX KOOPUHATAX.

40. TeomMeTpHYeCKre COOTHOLIEHUsT Ha KDUBOJIMHEHHBIX CeTKax. [I/MHBI, 103, 06beMBl.

41. T'eHepalyisi KpUBOJIMHEMHBIX CETOK HAa OCHOBE 3/UIMIITUYECKON CUCTEMbI YPaBHEHUIA.

42. MuddepeHuranbHas ¥ BapUaLiMoHHas ()OpMY/TMPOBKHU KpaeBOH 3a/jaun Jyist ypaBHeHus ITyaccona.

43. Pacuer HeC)KMMaeMbIX TeUeHUH ¥ TeUeHHH ¢ MaIbIMU CKOPOCTSIMHU

44. O606111eHHOE pelleHNe YpaBHEHWH ra30/JMHaMUKHU. YCIIOBHSI COBMECTHOCTH [/l Pa3pbIBHOTO PellleHHsl ypaBHEHUI O/JHOMEpHOH
HeCTalIOHapHOH ra30jMHaMUKH.

45. Metog C.K. T'ogyHoBa. JIMHeapu30BaHHbIe CXeMbI pacrazia pa3pbiBa. IIoHsTHe 0 THOPUAHBIX cxemMaX. AMTIpoKCcHUMaLs o Poe.

46. XapaxrepucTiueckuil aHamn3 fuddepeHIManbHOrO ypaBHeHHs C YaCTHBIMU ITPOM3BOJHBIMU BTOPOTO IOPSIZIKA.

47. Pa3HOCTHas aNMpoKCUMaLus MpoCcTelIMX AnddepeHINanbHbIX OMepaTopos (IiepBasi 1 BTopasi IPOM3BOAHas, MOPS/IOK arpOKCHMALUH,
topmyrnel guddepeHIIPOBaHNS Ha3as, BIIepe/ U L{eHTPa/IbHbIE).

48. Pa3HOCTHas anMpoKCUMaLus MPoCTelIMX AuddepeHInanbHbIX oreparopoB. [Ipor3BoAHbIe Ha TPEXTOUEYHOM I1ab/IoHe.

49. CBOICTBO anIpOKCUMALUH Pa3HOCTHON cXeMbl CXOMIMOCTb Pa3HOCTHOM CXeMbl YCTOMUMBOCTb PA3HOCTHOM CXeMbI. 3aBUCHMOCTb MEXIY
anmnpoKcuMaliyeil yCTOMUMBOCTBIO U CXOAMMOCTBIO

50. YnceHHOe pellieHye 3afiau Mapabomuueckoro THpa. Pa3HOCTHBIE CXeMBI 1Sl ypaBHEeHHUS! TeIUIONPOBOAHOCTH. MeTog, IPOrOHKH.

KypcoBoii nmpoekT
KypcoBoii poeKT Npe/icTaB/sieTcs B IeYaTHOM BH/le B JopMaTe, COOTBETCTBYIOINM «I10/10)KeHH IO 0 TIOpsi/jKe OpraHu3aluy 1
IPOBe/ieHHsT KyPCOBOTO POEKTHPOBAHHsI 00y UarOIUXCS ... »

3aiuTa KypcoBOro poeKkTa MpoxXoAuT B (hopMe 0K/Ia/ia CTY/eHTa 110 BBITIO/IHEHHOM paboTe U OTBETOB Ha BOIPOCHI WIEHOB KOMUCCHU. B xoze
3aumTe! KIT obyuaromiuecst J0/KHBI IPOJ€MOHCTPHUPOBATh KY/IBTYPY PeU NPY U3JI0)KEHUH CBOMX MBIC/IEH, TOTHUHOCTD B TOCTAaHOBKE 1
M3/I0)KEHUY MaTepuajia, HeobXo/Mble Haua/lbHble 3HAHUS M0 CyLeCTBY 00CY>K/aeMoii TeMbl.

B cityuae, ecsii opopmiieHre KypCoBOTo NpOeKTa 1 MoBe/ieHre CTyZIeHTa BO BpeMs 3allUThl COOTBETCTBYIOT YKa3aHHBIM TpebOBaHUsM, CTYAEHT
o/Ty4aeT OLIeHKY:

- «OT/IMYHO» BBICTABJISIETCS] TIPY NPABU/IBHOM BBITNO/THEHUH KypCOBOI'O TPOEKTa, MPaBUJ/IbHBIX OTBETOB CTy/leHTa Ha BOIPOCHI NperiofiaBaTesis OT
90 mo 100%;

- «XOpOLII0», BBICTAB/ISIETCS TIPH He3HAYMTe/IbHBIX OLIMOKAaX B COZiep)KaHNU KYPCOBOTO MPOEKTa, TIPaBU/IbHBIX OTBETOB CTYZleHTa Ha BOIPOCHI
npernogasaressi ot 75 A0 90%;

- «Y[OBIETBOPUTEIEHO» BBICTAB/IAETCS ITPY He3HAUMTE/bHBIX OIIMOKaX B COZeP>KaHUH KypCOBOTO TIPOEKTA, NPaBH/IbHBIX OTBETOB CTYZieHTa Ha
BONPOCHI npenogasaresst oT 50 go 75%.

- «He 3allUTU/I» BBICTAB/ISETCS, TIPU 3HAUNTEJIbHBIX OLIMOKaX B COZiepyKaHUK KyPCOBOTO ITPOEKTa, MpH JOIyLieHHH MPHHLMIHA/ILHBIX OLIMO0K B
OTBeTax Ha BOIMPOCHI NIpero/aBaTe/is - IpaBUIbHbIX OTBETOB MeHee 50%.

KypCoBOii POEKT He MOXKET ObITh NPUHSIT U MOJJIEXXHUT [IepepaboTKe B CIIyyae:
- HECOOTBETCTBHSI 33/JaHUIO Ha KyPCOBOE TIPOEKTUPOBAHHE;

- OTCYTCTBUSI HEOOXOMMBIX Pa3/iesioB,

- OTCYTCTBHsI HEOOXOMMOr0 rpadrueckoro Marepuasa,

- HEKOPPEKTHOM 06paboTKU Pe3y/IbTaTOB BHIUMC/IEHHI.

IIpumMepsl TeMaTuK /1151 KypCOBOIO NIPOeKTUPOBaHUsI NpeZcTaBieHbl B Y MK AUCLUIIMHEL

TIpuMeps! TeMaTHK JJ1s1 KyPCOBOTO IIPOEKTUPOBAHMUS:

. MHTeHcudmKaiys TeryioobMeHa 3a cueT pa3BUTBIX TTOBEPXHOCTEH.

. Unc/ieHHOe MOZieMpoBaHue TelJIO0OMeHHOrO armapara.

. UncieHHOE MogienMpoBaHue 00TekaHus 1 TerioobMeHa cepruecKux Tejl.

. UncrieHHOe MogieMpoBaHKe 00TeKaH!s U TerI000MeHa /1eTaTe/IbHOTO anrapara Ha 3aKpUTHYeCKUX YIVIaX aTakH.
UncieHHOe MoZie/TMpoBaHne 06TeKaHHs 1 TeryioobMeHa Tesl B Ta30BbIX MOTOKAX.

UYuceHHOe MO/ie/IMpOBaHue ByX(}a3HOro M0TOKa B TPAKTe SHepPreTU4eCcKol yCTaHOBKH.
HccnenoBanne TeueHNs B KaMepe CropaHust ra30TypOMHHON yCTaHOBKH.

MogenupoBaHie KaBUTALMOHHBIX TPOLIECCOB Ha rPeOHbIX BUHTAX U TeJlaX MPH BEICOKOCKOPOCTHOM JIBIDKEHHH.
. MoznenvpoBaHye KOHBEKTHBHOTO TeryioobMeHa B TpyOe.

0. MogenupoBaHue TelIOBOT0 U ra304UHaMUYeCKOT0 BO3/eCTBYs B3PLIBHOM BO/IHBI HA MHOIOC/IOMHbIE Tesla.
11. YucneHHOe MO/ie/TMpOBaHHe TETJIOBOTO COCTOSIHUS YKapoBOM TpyOb! KaMmeps! cropaHust I'T-65.

12. T'a3oarHaMHUeCKYe U TeIIOBbIe MPOLeCChl IPY pa3e/ieHUuH CTyTeHel PakeThl.

13. MopenvpoBaHue BIMSIHUS aKyCTHYeCKHX BO3MYILeHUH Ha MPOLeCChl KOH/eHCALUU U UCTIapeHHtsl.

14. TIpuroToB/ieHre rOPIOUYKUX CMeceli ra30B BO BCTPEUHbBIX CBEPX3BYKOBBIX CTPYSX.

15. TernomaccoriepeHoC B OKOJIOCOTUIOBBIX JIBYX()a3HBIX TeUEHHUSX.

16. IIporieccel TeryioMaccoriepeHoca B CBePX3BYKOBBIX UMIIAKTHBIX CTPYSIX.

17. TloaroroBKa ra3000pa3sHo¥ roproveli CMecH CBepX3BYKOBBIMH COOCHBIMHU CTPYSIMH.

18. MogenpoBaHue TPOLIeCCOB TepMOOYPEHNS B KOCMUYECKUX YCIOBUSIX.

19. TepMuyeckye Harpy3KH B y/lapHO-BOJHOBBIX TeXHOJIOTHSIX.

20. T'a30- ¥ TepMOAMHAMUKA Pa3fieNieHHsl CTyIeHel pakeThbl.

21. AspoavHaMMKa U Harpes yTipaB/isieMOro CHapsijia.

22. YucieHHOe MO/|e/IMpOBaHIe XUMUYeCKH Pearupyrolyx TeueHHi B 3/IeMeHTaX TelyiooOMeHHHKa.

23. MogenvpoBaHye CHCTeMBbI ra30/[IHaMUUeCKOT0 HalbIIeHHs C 110/jorpeBoM pabouero rasa.

24. MateMaTryeckoe MOZle/IMpOBaHKe TeIyI03aljUTHOrO MOKPITHS.

25. T'a3o1iHAMUIKa U TerIo00MeH B3aUMOZeHCTBHSI CTPYH C TIperpaziou.

26. AspoTepMOMexaHUKa [03BYKOBbIX JleTaTe/IbHbIX arapaToB.

27. YncieHHOe MO/ielTMpoBaHe ObICTPOIPOTEKAIOIMX MPOLIECCOB C TEIUIOBbIZIe/IEHHEM.

28. UncneHHOe MOZleIMpOBaHMe BIWSHUS U3/Ty4YeHus Ha IIPOLieCChbl TeriomMaccornepeHoca.

29. B3zaumogeticteue crpyu JKP/I ¢ oTaensieMoil CTyreHbto pakeTbl - HOCUTeJISI.

30. AHa/u3 3HepreTHYeCKUX XapakTepHUCTHK KOMIIOHOBOUHBIX CXeM IPY30BbIX 6eCIHIOTHBIX CAMOJIETOB.
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31. MogenupoBaHue ApeHKHOM CUCTeMBI C IIO,0TPEBOM.

32. MogenvpoBaHue AMHAMUKH TTPOrpeBa KOHCTPYKLMH B yC/IOBUSIX TI0XKapa.

33. MogenupoBaHue KeKLIMOHHOH TOPeJIKH.

34. MogenvpoBaHue ra3o- U TH/|POJMHaMUKH B TETJIOOOMEHHBIX 3/IeMeHTax.

35. MogieipoBasue paboThl OPraHOB YIIPAB/IeHNs KOCMHUUECKHUX arapaTos.

36. B3aumogelicTBre JByx(a3HOM CTPYH C Iperpajoi.

37. TepMoANHAMUYECKHI [TPOEKT ra30TypOUHHON yCTaHOBKH.

38. [IpoeKTHpOBaHMe U YMC/IEHHOE MOZie/IMPOBaHHe TepMOra3o/jMHaMUuecK1X rporeccos BP/I.
39. YncieHHOe MO/|e/IMPOBaHIe BETPOBBIX BO3AEHCTBHIT Ha OOBEKTHIL.

40. YnicsieHHOe MOZie/IMpOBaHue MPOLIECCOB Teroo0MeHa.

JK3aMeH
OK3ameH, BKJTFOUaeT B cebsi 1Ba KOHTPOJIBHBIX BOTIPOCA M0 BHIOOPY MperoaBaTesis U3 CIKCKa BOMPOCOB /i cobece[0BaHus 10 pa3ieiam
JIUCLUIUIMHEL IlepeueHb 9K3aMeHaLIOHHBIX BOIPOCOB NpuBeeH B YMK AHCLUITINHEL

3HaHWs, yMeHUs 1 HaBBIKU CTY/IEHTOB OTIPe/IeNsTOTCS CIe/yroIM 06pasom:

OL|eHKH «OT/IMUHO» 3aC/Ty)KUBaeT CTy/eHT, 0OHAPY>KMBILINI BCeCTOPOHHee, CHCTeMaTH4eckoe U IyboKoe 3HaHKe yueGHOro Marepraa, yMeHue
CBOOOZIHO BBINOJIHATH 3a/laHNs, MPeZlyCMOTPeHHBIe TIPOrpaMMO, YCBOMBILMIT OCHOBHYIO M 3HAKOMBIH C [JOTIONTHUTE/IbHOMN JTUTepaTypoi,
PeKOMeH/I0BaHHO# nporpamMmoii. Kak npaBusio, OLleHKa «OT/IMYHO» BBICTAB/ISETCs CTY/IeHTaM, YCBOUBLLIMM B3alMOCBSI3b OCHOBHBIX MOHSATHH
JVICLIMTUIMHBL B X 3Ha4YeHWH fifis probpetaemoii podecciu, POSBUBIINM TBOPYECKHe CIIOCOOHOCTH B TOHUMAHWH, U3/I0)KEHUU 1
WCIO/Ib30BaHNK yueOHOro MaTepuana.

OLIeHKH «XOPOILO» 3aC/Iy’KMBAeT CTYZeHT, 00Hapy KMBLINI MOJTHOe 3HaHHe y4eOHOTO MaTepHasa, yCrelHO BhINOITHSIOIHI TIPe/lyCMOTPEHHBIE B
[porpaMMe 3a/laHusi, yCBOUBLIHMK OCHOBHYIO JIMTEPATYPy, PEKOMeH/J0BaHHY0 B rporpaMme. Kak paBuiio, oLieHKa «XOpPOLLO0» BbICTAB/ISIETCS
CTyA€eHTaM, M0Ka3aBIINM CHCTeMaTH4eCcKHid XapakTep 3HaHHH M0 AUCLUIIIHE U CTIOCOOHBIM K MX CAMOCTOSITE/TbHOMY MOTIOJTHEHHIO 1
0OHOBJIEHHIO B XO/ie Ja/ibHelIel yue6Ho paboThl U MpodeCcCUOHALHOM /1esTeTbHOCTH.

OLeHKH «y/I0B/IETBOPUTE/IBHO» 3aC/Ty)KHBAET CTY/leHT, 00HapyKMBLINIA 3HAHWS OCHOBHOTO yueOHOro Marepyasna B 06beMe, HeOOXOAUMOM JIst
nanbHelel yueObl 1 ipeACTosieii paboThl MO CTeLUaTbHOCTH, CIIPAB/ISIOLUIACS C BBITOJHEHUEM 3a/IaHu#, TPeyCMOTPEHHBIX TIPOTrPAMMOH,
3HAKOMBIH C OCHOBHOM JTUTEpaTypoi, peKoMeH/[0BaHHOM rporpamMmMoii. Kak rpaBuiio, oLjeHKa «y/[0B/IeTBOPUTENbHO» BBICTABISIETCS CTY/leHTaM,
JIOMYCTHBILKM TIOTPELIHOCTH B OTBETe Ha 5K3aMeHe U MPHU BBITIO/IHEHNH 9K3aMeHaL|IOHHbIX 3a/JaHUH, HO 00/1aiaroIiM Heo0X04MMbIMU
3HAHUSAMM IS MX YCTPAaHeHHs T107] PyKOBOZICTBOM IpeTIofiaBareisi.

OLjeHKa «HeyAOB/IeTBOPUTE/IbHO» BbICTAB/ISETCS CTY/EHTY, 0OHApY)KHBILIEMY IPOOesibl B 3HAHUSIX OCHOBHOIO y4e6HOro Marepuaa,
JIOMyCTHBILIEMY TIPUHLAITHAIbHBIE OLIMOKK B BBITIOJIHEHNH TTPe/lyCMOTPeHHBIX IporpaMmoi 3azianHnil. Kak rpaBusio, orjeHKa
«HEeY/OB/IETBOPUTE/IbHO» CTABUTCS CTYZ€HTaM, KOTOpble He MOTYT [IPOJO/DKUTh 00yueHre WU IPUCTYIUTB K NPogeCCHOHAIBHOMN AesITeNbHOCTH
T10 OKOHYaHWH By3a 6e3 JOTI0/THUTENbHBIX 3aHSTHI M0 COOTBETCTBYOLLel ANCLIUTIIIHE.
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AynuTopHbIe 3aHATHS
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Q = AMAAKTHYeCKHX e{HHHI] o = = $E g : 6 2 E B
5 A M ¥ =2 95 <
o Q 3] g5 S o S B
=] = T M E S =2
=) oa| I - ~ <Q
= R o5 o T o
% ¥ v 25|
X =] = =}
= = = S
Pazgen 1. MaremaTuueckoe OrtueT no
4 7  |Mope/rMpoBaHHWe U BHIYMC/IUTE/TbHBIH 11 4 2 2 7 9 9 9  |mpakTuyueckomy
9KCIIePHMeHT. 3a/laHuI0
4 7 Pazpen 2. I:IHTerpaanaﬂ ¢opma 6 4 4 0 5 9 9 9 KoHTposnbHbIe
ypaBHeHHI ra30JHHAMHKH. BOIPOCHI
4 7 Pazaen 3. IuddepennupanbHas popma 5 4 7 2 1 9 9 9 KoHTponbHbIe
3aKOHOB COXPaHeHHUs. BOTPOCHI
Pazgen 4. KauecTBeHHBIH aHA/IHN3
elIeHUi HEKOTOPbIX Oruer rio
4 7 P . 12 4 2 2 8 9 9 9 |mpakTHueckomy
nuddepeHaIbHBIX YPaBHeHHI B
3a/1aHuI0
YaCTHBIX NPOHU3BOJHBIX.
4 7 Paspen 5. ,anxpve'rmauuﬂ 8 4 4 0 4 9 9 9 KoHTponbHbIe
MaTeMaTH4ecKOH MojesIu. BOIPOCHI
4 7 Paspen 6. Knaccudukanus Me'I“IOJI[OB 8 6 4 5 5 9 9 9 KoHTposnbHbIe
PelIeH!s CeTOUHBIX YPaBHeHHH. BOIPOCHI
4 7 Paspen 7. BBefjeHue B NoCTpoeHne 7 4 4 0 3 9 9 9 KoHTponbHbIE
PacuyeTHBIX CeTOK. BOTPOCHI
Paspen 8. PelleHue HecTaniioHapHOT O Oruer no
4 7 A ©. " P 20 6 4 2 14 9 9 9  |mpakTuueckomy
ypaBHeHMs TeIIONPOBOJHOCTH.
3a/laHUI0
4 7 Paspen 9. TeueHus ¢ yiapHbIMH 14 4 7 > 10 9 9 9 KoHTponbHbIE
BOJIHAMH. BOTPOCHI
4 7 Paspgen “10. MopenupoBaHue BA3KUX 10 7 4 3 3 9 9 9 KoHTponbHbIe
TeyeHUH. BOMPOCHI
Pa3zgen 11. IToaxoabl 1 MeTOABI OrtueT o
4 7  |BBIYMC/IMTEBHOr0 MOAE/IHPOBaHUA 7 4 2 2 3 5 5 5  |[IpaKkTH4ecKoMy
TeueHUH BA3KOM )XHJKOCTH U rasa. 3a/JaHUIO0
4 7  |Pa3pen 12. KypcoBoii mpoeKT. 36 0 0 0 36 5 5 5 Kypcosoii
TIPOEKT
Bcero 3a 7 cemecTp 144 51 34 17 93 100 100 100
Bcero no AuCHMILIMHE 144 51 34 17 93 100 100 100
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OueHouyHble MaTepHasbl no aucuunanie Y1CJIEHHOE MOJE/IMPOBAHUE B APKT

ITIK*-3.4 - Cnoco6ex npogodums uccnedoeanus € 061acmu 2udpo2a300UuHaMuYecKux npoyeccos u npoyeccos menaooomeHa c
UCN0/1b308aHUEM COBPeMEHHBbIX UHPOPMAYUOHHDBIX MeXHO0/102Ull, 20M08HOCMb K NPogeccuoHanbHOL IKCnIyamayuu copemMeHHbIX cpedcme
8bIHUC/IUMe/IbHO020 MOOe/UPOBAHUS

Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

HpO‘lHTaﬁTE‘ TEKCT, BI:IGEPI/ITE HpaBH}ILHLII‘*‘I OTBET Y 3allMLinTe apryMeHThbl, 06OCHOBLIBa}OH.[I/Ie BI:I60p OTBeTa

du auhu(t.x) u(t,x — Ax)

TTopAZ0K aNmpOKCHMAIHH POH3BOAHOMN 0% B Gopmyne 9% Ax
paBeH

- IIepBEIH

- BTOpoH

- TpeTHH

- YeTBEPTHIH

[MpouwnTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIH 060CHOBAaHHbII OTBET

PaccmarpuBaeTCst KOHTPOJIbHBIN 06beM, JBIDKYIIUICS CO CKOPOCTBIO vs. Uepe3 371eMeHT MOBepXHOCTH 3TOro 06beMa cpefia MpoTeKaeT
CO CKOPOCTBIO v. B 3TOM C/Tyuae moToK cpefjpl uepe3 MoBepXHOCTs 00beMa B JaHHOW TOUKe OyzeT OrpezessThes Kak ...

Hcnone3yiiTe ciiefytoliye 0603HaueHNs:

VS - CKOPOCTb KOHTPOJILHOTO 00beMa

V - CKOPOCTb Cpefibl Yepe3 3/1eMeHT KOHTPOJIbHOrO 06beMa
nl - MecTHasi BHellIHsIs1 HOpMaJb,

n2 - MecTHasi BHyTPeHHsIs1 HOpMaJlb
ITpouwnTaiiTe TEKCT U 3aMHUIINTe Pa3BepHYTHI 000CHOBAaHHBIN OTBET

Ha3soBuTe Heo6X0ANUMOE YCIOBHE YCTOHYHMBOCTH SIBHOTO YHC/IEHHOTO pellieHst AU pepeHI{a/bHbIX YPaBHEHUI B YaCTHBIX
NIPOM3BO/HBIX U 3alMILNTe ero /s IBHOI pa3sHOCTHOM CXeMbl ypaBHeHHsI IlepeHoca.

ITpouwnTaiiTe TeKCT ¥ yCTaHOBHUTE COOTBETCTBHE
Omnpepenute coorBeTcTBHe CAD/CAM/CAE crcTeM BBINOHSAEMBIM 33/iauam

1. CAE A - ABTOMaTH3UMpYyeT NpOoLiecC CO3/jaHus yNpaBsoIuX nporpamm Aag YITY craHkoB
2. CAM b - ABTOMaTHU3MpYeT NpoLecC NPOeKTUPOBaHUs

B - ABTOMaTM31pyeT MpoLecc MOEIMPOBAHUS (PU3MUECKUX TIPOLIECCOB B pa3pabaTbiBaeMbIx
00OBbeKTax

3.CAD
IpounTaiiTe TeKCT U yCTaHOBUTe COOTBETCTBUE
YcTaHOBUTe COOTBETCTBUE TUIIOB 3a/la4 O pacra/ie paspblBa U peajM3yroLIyXCsl IPY UX pellleHUH BOJIH.

1. 3apaua o pasnére
JIBYyX Macc

2. 3agaya o
BbIPaBHUBaHUU b - /IBe LileHTpHpOBaHHbIe BOJTHBI pa3pe)KeHust

JlaB/IeHni

3. 3agaua o

CTOIKHOBEHHUH B - YjapHasi Bo/IHa U LieHTPUPOBaHHas! BOJIHA pa3peskeHust
BCTPEUHBIX Macc

A - [IBe yapHble BOJIHBI

HpO‘lHTaI‘;ITe TEKCT U yCTaHOBUTE I10C/1€0BaTe/IbHOCTh

OHDEAE‘J’II/ITG COOTBETCTBHE 3TAIIOB II0OCTPOEHUA UHC/IEHHON MO/ie/ii B COOTBETCTBUU C €r0 MOPSAAKOBBIM HOMEPOM B XpDHO]’[OFI/I‘JGCKOﬁ
rnocseaoBare/;ibHOCTH

A - Ob6paboTKa pe3y/nsTaTtoB
b - INocTpoenue reomMeTpun
B - OnpezeneHnie rpaHAYHBIX YCIOBUM

I' - [TocTpoeHye pacyeTHOM CeTKU
IpounTaliiTe TeKCT U yCTaHOBUTeE [10C/Ie[J0BATe/IbHOCTD
PacrnonoxuTe BOMpPOCHI, pelllaeMble MPY T/IAHKPOBAaHUM pacueTa, OT Hanboslee K HaUMeHee Ba)KHBIM:

1. Onpegenenue ucnosib3yeMblx Mogeseit u I10O
2. OnpegpiesieHre HEOOXOANUMBIX BHIXOZHBIX I1TaPAMETPOB B COOTBETCTBHH C 3alaHHeM Ha pacyeT
3. OripegesieHre mapamMeTpoB HEOOXOANMBIX [I/Is KOHTPOJISI aleKBaTHOCTH PeLleH s

4. OnpefeneHye IPUHAMAaeMbIX JOIYIIeHUH U YIPOILeHUIA B COOTBETCTBUY C 3alaHHeM Ha pacyeT
ITpouuTaiiTe TEKCT, BbIOEpHUTe MPABU/IbHBINM OTBET U 3alHUIINTe apryMeHTbl, 060 CHOBBIBAIOLIME BEIOOP OTBETa
Kak 1Haue Ha3bIBarOT MeTOZ, OUCEKLIMIA?

- METOA TI0JIOBUHHOI'O Jie/IeHHA

- Metop, xopj,
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- MeToz nporopIMOHA/IbHBIX YacTel

- MeTop, «Haua/sbHOTO OTpe3Ka»
Ne9  IlpouwuTaiiTe TeKCT, BbIOepUTe NpaBU/IbHBIN OTBET U 3alMILIKTE apryMeHThbl, 000CHOBBIBAOLLMe BEIOOp OTBETa

du

IPOH3BOAHOH 0X MOMKHO MOCTPOHTE CIEAYIONee KOTHIECTBO KOHEUHO-
PAa3HOCTHBIX aIMpPOKCHMAITHIH

- @IHHCTBCHHOE

He Ooee IBYX

- He Domee Tpex

- 0eCKOHETHOS MHOKECTBO

Ne 10 IIpouwuTaiiTe TeKCT, BbiOepuTe NpaBU/IbHbIE OTBETHI U 3alMILKMTE apryMeHThl, 000CHOBBIBAOLLMe BEIOOp OTBETOB

CyLLlecTByET TPpHU 1oAXo4a K UCC/IeJ0BaHHIO SIBJIEHUI TpUpoAbIL: BKCHepHMEHTaHbHLIﬁ, TEOPETI/I‘{ECKI/Iﬁ Y YUC/IeHHBIN. YTO MOXKHO
OTHECTH K MHMHYCaM 3KCII€pUMEHTa/IbHOI'O HO,Z[XO,Z[B?

1. CroumocTb

2. Tlonyuenvie 6U3KKUX K PeATbHOCTH Pe3y/IbTaTOB
3. CnoxxHoe o6opyzoBaHue

4. Koppek11si U3MepeHHbIX 3HaueHuH

5. C/IO)KHOCTb U3MepeHuit

Ne 11 IIpouwuTaiiTe TeKCT, BbIOepuTe NPaBUIbHBIE OTBETHI U 3alMILIMTE apryMeHThl, 000CHOBBIBAOLIIe BHIOOP OTBETOB

Cyl1wecTByeT TpU NOAX0/a K UCC/Ie/[OBAHUIO SIBIeHUH IPUPO/bI: SKCIIePUMeHTa/IbHbIN, TeOPeTHUeCKUH 1 YuCIeHHbIH. UTO MOXKHO
OTHeCTH K MUHYyCaM UMCJIeHHOTo nogxoza?

1. OrrcaHye 3BOJIIOLMM TeUeHHsI BO BpeMeH!

2. Croumocts OBM

3. OmnucaHue CJIOKHBIX (U3HUUeCKUX MTPOLIeCCOB
4. TIpobniema 3aJjaHusi [PAHUYHBIX YCIOBHUI

5. Heo6x0{MIMOCTb CpaBHEHUsI C IKCIIEPUMEHTOM

6. TTorpertHoOCTH OKpyI/IeHUsI
Ne 12 IIpoumTaiiTe TeKCT, BoIOepHTe IpaBU/ILHbIE OTBETHI U 3allMILINTe apIyMeHTHI, 000CHOBLIBAOIIHe BEIOODP OTBETOB
17151 9ero MOTyT NPUMEHSIThCSL pe3y/IbTaThl IPOBEPKU aleKBaTHOCTH MaTeMaTHueCKOM MOZIe/IH U PeabHOro obbexra?

1. [Inst KOPPEKTUPOBKU MaTeMaTHueCKoW MOJe/u
2. [ln1s1 pellleHys BOIpoca 0 IPUMEHHUMOCTH II0CTPOeHHOM MaTeMaTHyeCcKOl Mozie/id

3. [ins1 ynpolieHust MaTeMaTrHueckoil Mozie 6e3 norepy TOYHOCTH

IIK-3.1 - CnocoGeH noHumams (pu3su4ecKkylo cyujHocms 2udpo2a3o0uHamMu4ecKux npoyeccos u npoyeccoe mensnoobmeHa, pazpabamoieams
Memoodo/102uu uccaedoeaHuli 0guzameseti u I3HepzemMuUUYeCKUX yCIMaHOBOK

Ne 1 TlpouuraiiTe TEKCT ¥ 3alMILKTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

CBOICTBO Pa3HOCTHO# CxeMbl, 00yC/IOB/IEHHOE Ha/IMuKMeM B BbIP)KEHHH JJIs IOTPELIHOCTH arpOKCUMALMH TIPOU3BOAHBIX HEUETHOTO MOPsi/Ka, Ha3bIB:
Ne 2 TlpoumTaiiTe TEKCT U 3alUIINTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

CBOICTBO Pa3HOCTHO# CXeMbl, 00yC/IOB/IEHHOE Ha/IMUKMeM B BbIDa)KEHHH JiJIs OTPEIIHOCTH arpOKCUMALMH TIPOU3BOAHBIX UETHOTO TIOPSsi/IKa, Ha3bIBakC
No 3 TlpouuraiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

CorocraBbTe Ha3BaHue ¢ (HopMyIon

A)

1) IlonHast SHeprust eUHULIBI

obbema p dV
V(t)
B)

2) KonmuecTBO /IBIDKEHHST v'v
p(——+¢€)dv

eJUHUL{BI 00beMa

V(t)

3) Macca eauHuIpl 06beMa  B)
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pvmdV

V(t)
1))
pvdV
v(t)
Ne 4 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
CorocraBbTe Ha3BaHKe C (hopMysoi
D
p (V . n)v d S A) Ilotok >Hepruu
2)
p(v ] n)dS b) IToTok mMaccel
3)
172
p (v . n) £+ ? d S B) IToTok KomuuecTBa JBIKEHHUSI

I') TToTOK MaccoBoii CKOpOCTH

No 5 TlpouuTaiiTe TeKCT M yCTaHOBUTE TI0C/IeZ0BATETHEHOCTD

B metoze ['o7iyHOBa /1151 OTIpe/ie/IeHHs] «HOBBIX» ITapaMeTPOB Ha rPaHMIIax siueek He0OXOAMMO PelLInTh 3a/auy O paciiajie MPOU3BO/ILHOIO pa3pbiBa. YCT
TI0C/Ie/J0BaTeIbHOCTh HEOOXOAUMBIX JAeHCTBUH.

A) OnpezieneHue peany3yroLieiics: KOHGUIYpaLHX yAapHO-BOIHOBOW CTPYKTYPHI.

B) NreparonHoe onpeiesieHne 3Ha4eHUsl «HOBOTO» JJAB/IeHUs.

B) OnpenienieHre 3HaueHUi Mpe/ie/IbHBIX CKOPOCTEH MPOLIeCCOB.

TI') OnpesienieHue cieBa M CrpaBa OT KOHTAKTHOTO Pa3pbiBa 3HAUE€HUN «HOBBIX» SHEPTHil.
) OnipeiesieHre Haya/IbHOTO TIPUOJIM>KEHHOTO 3HAUEeHHUsI «HOBOTO» J1aBJIEHMUSI.

E) OnipeziesieHne 3HaUY€HNs1 «KHOBOW» CKOPOCTH.

JK) Onipegenenye cieBa M CripaBa OT KOHTAKTHOTO Pa3phbiBa 3HAY€HHs] «HOBBIX» MJIOTHOCTEH.
No 6 TIlpouuTaiiTe TEKCT M yCTaHOBUTE TI0C/IeZ0BATETHEHOCTD

[lnst vHTErpHUpoBaHUs 0OLIKHOBEHHBIX Ar(depeHIHanbHbIX yPaBHEHH# C BTOPHIM TIOPSKOM TOYHOCTH MOXKHO BOCITOJIb30BATHCSI MOAM(HULIPOBAHHBIM
Jiinepa. YcTaHOBUTe NOC/Ie0BaTe/IbHOCTD [iefiCTBUII laHHOTO MeTozia

A) OripesienThb 3HaUeHe POM3BOAHON (QyHKLIMM Ha TTOJIOBUHHOM IlIare MHTEerPUPOBaHMI.
b) OmpesieTh 3HaUeHNe MPOM3BOAHOM (DYHKIMH B HAaYa/IbHOH TOUKe.
B) OmpesieuTs 3HaueHye (HYHKIJMM Ha TI0JIHOM IlIare MHTerPHPOBAHMS 10 3HAYeHUIO TIPOM3BOZAHOM (yHKIIMK Ha [10JIOBUHHOM IIIare.

I") OnpeziennTh 3HaueHHe (PYHKLMK Ha TIOJIOBHHOM Lilare MHTer PUPOBAHMUSI.
No 7 TlpoumTaiiTe TeKCT, BbIOeprTe NPAaBU/IbHBINA OTBET U 3allUIINTe apryMeHThbl, 000CHOBBIBaOLIMe BEIOOD OTBeTa
B 1paBoii UacTH BhIpayKeHHUst

du  u(t,x+Ax) —u(t,x—Ax) (Ax)*0d°u
ax 2Ax 3! 9x3

BTOpOE U NOC/Ie/lyIOIIMe C/laraeMble Ha3bIBatOTCS

A) KOHeYHO-pa3HOCTHBIM aHaJI0roM MPOW3BOZAHOMN
B) MorpenHoCcTs0 anmnpoKCUMaL|y POU3BOJHOM
B) nopsijKoM armnpoKCUMaliy POW3BOHOMN

I') IOTpeLIHOCTBIO OKPYI/IEHUS
No 8 TlpouuraiiTe TeKCT, BblOeprTe NPAaBU/IbHBINA OTBET U 3allUIINTE apryMeHThbl, 000CHOBBIBaOLIMEe BEIOOD OTBETa
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du du u(t,x) —u(t,x — L

[TopA0K anIpOKCHMAIIHH IPOH3BOAHOH ax g dopmye ox Ax
paBeH

A) nepBbIii
b) BTOpO#i
B) Tpernii

TI') ueTBepTHIA
No 9 TlpoumraiiTe TeKCT, BbIOeprTe NPAaBU/IbHBINA OTBET U 3alUIINTe apryMeHThbl, 000CHOBBIBalOLIMe BEIOOD OTBeTa
KakuM 06pa3oM MOXKHO OLIeHUTh U3MeHeHHe CKa/IsIPHOI BelMUMHBI f(X), U3BECTHOI B TOUKE X, B TOUKe (x + dx), rie dx Majiast BelMuMHa

Jix) 4
0o .
1 x-ld\'
A)
d d
Foo + L&
b)
d
£ -2
B)
flx) +——= o x ( )
r)

32
f(x)+——— f( )

Ne 10 IMpounTaiiTe TeKCT, BbIOeprTe NPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBArOLIMe BEIOOD OTBETOB
BbibepeTe 3aKOH COXpaHeHHsl SHePruH (BO3MOXXHO HECKOJIBKO OTBETOB)

A)
d . . r
T{/[/pvd‘" =—f/pv(v-n)dS+/]a,,d$+//fpfdl.
(
Vv S S Vv
E)
dpv  dpv,v  dpv,v  dpuv.v  Jdo do, do .
M AR A AR L L S
ot oxr Dy 0z Jxr My 0z
B)
g " dev, N dev,  dev, B do, - v + o, -v N do. v 4 of v
ot or dy d>  Or Ay 0z P '
r)
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) 1 . . 1 . )
%///p 3\'“}+e dV =— //p 3\"}+c (v-n)dS+
( - - . —— - o~ —

Vv S

+ o,-vdS + pf -vdV.

S Vv

Ne 11 TlpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI 1 3alTUIINTE apryMeHThbI, 000CHOBBIBAOIIIME BBIOOD OTBETOB
BribepeTe 3aKOH M3MeHeHHs KOlM4eCTBa JBIKeHHsT (BO3MOXKHO HeCKOJILKO OTBETOB)

A)
19 . ) . .
> pvdV = — pv(v-n)dS + o,dS + pfdV.
C
v s s v
B)
dpv  Opv,v dpv,v  dpuv.v OO do o,
b e M AR L LS
ot or Ay 0z Jx dy 0z
B)
de + dev, dev, Oev, B do, v N do,-v N do.-v of - v
ot or | oy | 02 ox oy 9z T
r)

(.-) 1 ‘} ’ l ‘-? r "'I
E///P 7" +e)dl :_[/I) 5V te (v-n)dS+
JI- J;
+//a,;-\'tlb'+/'[/pf,\.(”-_
'S v

Ne 12 TIpounTaiiTe TeKCT, BbIOepUTe NMPaBUIIbHBIE OTBETHI M 3alMILNTe apryMeHTbI, 000CHOBBIBAIOLIME BBIOOP OTBETOB
Bribepute BepHbIe YTBEPK/EHHS:

A) VIamenbueHue CETKH, CHIDKasl TOTPELIHOCTD alMpOKCUMaLUY, MOKeT YBeUUMBaTh MOIPELIHOCTb OKPYIVIEHHS.
B) Cy1ectByeT He 60/1ee TpeX KOHEUHO-PA3HOCTHBIX allPOKCUMALMH POM3BO/HOM TIEPBOTO MOPsi/Ka.

B) HOA CXOAMMOCTBIO pellleHrs TOHUMaeTCA CTpeMJ/IeHHe pellieHHsI KOHEUHO-PAa3HOCTHOI'O aHaslora YpaBHEHUs B UaCTHBIX MPOU3BOAHBIX K peLlIeHUI0 U
YPaBHEHHA IIPpU U3MeJIbUeHNUHN CeTKU.

TI') CetouHoii hyHKIMel Ha3bIBaeTCS MHOXKECTBO 3HAYeHUH pellieHusi UCXOAHOTo JuddepeHIaabHOrO ypaBHEeHHs B y3/1aX Pa3HOCTHOM CeTKU.

IIK-3.2 - Cnoco6eH pazpabambieams husuuecKue u mamemamuueckue Mode/au CO80KYNHOCIMU NPOYeccos 2udpo2azo0uHamMuKu u
mensjiomaccooomeHa

Ne1  IIpouuTaiiTe TEKCT M 3alMILKTE Pa3BePHYTHI 000CHOBAHHEIN OTBET
Y10 TaKoe MareMaTHUecKasi MOfe/b?

No 2 IIpouwTaiiTe TeKCT, BbIOepHUTe PaBU/IbHBIN OTBET U 3alMILIKTE apryMeHThl, 000CHOBBIBAOLIMEe BHIOOp OTBETa
OCHOBO# MeTOZ|a KOHEUHBIX Pa3HOCTEH SIBSIETCS:

- 3aMeHa HelpepbIBHOK 00/1aCTH U3MeHeH!s! He3aBUCHMBIX TIepeMeHHbIX COBOKYITHOCTBIO M30/IMPOBAHHBIX TOYEK
- TIpe/ICTaB/IeHNe PellleHysi B BU/ie Pa3sHOCTH ABYX U Oosee yHKLUHA
- TIOWCK pellieHNs] Ha KOHEYHbIX OTPe3KaX MHTeTrPHPOBaHUS

- Onpe/ie/ieHKe I0TOKOB Yepe3 II0BEPXHOCTb KOHTPOJILHOrO 00bemMa
Ne 3 IIpouwuTaiiTe TeKCT, BbIOepHTe PaBU/IbHBIN OTBET U 3alMILIKTE apryMeHThl, 000CHOBBIBAOLIHe BHIOOp OTBETa

VcKyccTBeHHast BA3KOCTb M3MeHseT IPa/jueHThl BCeX NapaMeTpOB He3aBUCHMO OT TIPUUMHBI BOSHUKHOBEHHUSI 3TUX IPaIMeHTOB
cenytouumM obpaszom:

- YMeHbIlaeT rpaJjueHThl

- yBe/IMYMUBaeT rpajIueHThbl
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

- OKa3bIBaeT BJ/IMsAIHKE TOJIbKO Ha rpPaJIue€HThI CKODOCTHU

- He B/IMsIeT Ha M3MeHeHUe 3THUX IPa/jUeHTOB
ITpounTaliTe TeKCT, BbIOepHTe NPAaBU/IbHBIE OTBETHI U 3alHIINTe apryMeHThbI, 000CHOBBIBaIOL1e BHIOOP OTBETOB
ITpu pacriazie IPOM3BO/ILHOTO pa3pbiBa MOTYT peai30BbIBATLCS ONpe/ie/IEHHbIe KOH(MUTYDPaLY TeUeHHs], YKaKUTe KaKue

BP P=0 BP

VB

ITpouuTaiiTe TEKCT, BbIOEpHTE MPAaBU/ILHBINM OTBET U 3alUIINTe apryMeHTbI, 060CHOBBIBAIOLIME BEIOOP OTBETa
MeTo/| KOHEUHBIX Pa3HOCTEH OTHOCHTCS K KJIacCy ... METOZ[OB PELIeHHsT YPaBHEHHI MaTeMaTHueCKON (U3HKH.

- BapUallMOHHBIX
- IPOEKIIUOHHBIX
- BePOATHOCTHBIX

- UUCJ/IEeHHBIX
HpquTaﬁTe TEKCT, BI:IGGPI/ITE TIpaBUJIbHbIE OTBETHI U 3allMIINUTe apryMeHThI, 06OCHOB]>IB&}OH.U/IE BbI60p OTBETOB
HaﬁAHTe HeBepHbIe OTBETHI Ha BOTIPOC. K ueMy IpUBOAWT U3MeJIbueHre CeTKH?

A - u3MenBIeHUE CeTKH, CHIKas IIOrPEeLTHOCTH alllpOKCUMaL{UH, MOXKeT YBe/IMUWBATh IIOIPEIIHOCTb OKPYITIEHUS
b - usmensyeHue CeTKHU, CHU)Kas TOrPeIHOCTh OKPYIVIEHHS, MOXKET yBe/IMYMWBATh IOrPEIIHOCTD arlrpoKCUMaluu

B - u3Me/iBueHHe CETKH, CHIDKAS TIOTPELIHOCTb OKPYIVIEHHS], TEM CaMbIM CHHKAeT MOTPeIIHOCTD anmpoKCUMAaLK
TTpounTaiiTe TEKCT 1 3aMKILINTe Pa3BePHYTHIA 000CHOBAHHbBINA OTBET

Ccopmynupyiite 06006111eHHBIN 3aKOH COXPaHeHHsI

[MpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

YcTaHOBHTE COOTBETCTBHS HA3BaHUSI 3aKOHOB U UX (OPMYIT:

1 - 3aKOH cOXpaHeHHsI Macchl, 2 - 3aKOH COXPaHEeHHsl KOJIMUeCTBa [JBIDKeHus], 3 - 3aKOH COXPaHEeHUsI SHepruu
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IMpounTaiiTe TeKCT ¥ yCTaHOBUTE COOTBETCTBUE
YcTaHOBUTe COOTBETCTBUS ypaBHEHUI! C UX THUIIOM

1
2
A napabomiyeckuii THIT du *u
——az—5=0
at dx
2
B snmntryeckuii trn @ 7 *u = flxy)
dx?  dy? Y.
3
B runep6osuyeckuit 3%u . A%y

THUIT

(=]

o alhasy
atz  ° 9x?

I" cmelliaHHOTO THTIA

HquHTaﬁTe TEKCT U yCTaHOBHUTE I10C/1€0BaTe/IbHOCTh

3aziaTh MOC/IE0BaTe/IbHOCTD JIeCTBUIA IIPH MCII0/Ib30BaHHK MeTO/ja IPOTOHKH /IS OffHOMEePHOH 3a/laul TeIONPOBOJHOCTH:

1. C nomol1jb0 MPaBoro rpaHUYHOIO yC/IOBUS OTIPe/e/IUTh TeMIIepaTypy B TOC/IeAHel siueiike.
2. OnipefiesieHre IPOrOHOYHBIX KO3((ULIEHTOB B BEIYMC/IUTENBHOM 00/1aCTH.
3. OmpegiesieHre TeMIIepaTypbl B BEIYMCIUTENBHOM 00/1aCTH HA HOBOM BPEMEHHOM CJI0e.

4. C 1OMOII[bIO JIEBOTO TPAHUYHOTO YC/IOBHSI OIPEZIe/IUTh MPOTOHOUHBIE KO3()(QHULIMEHTHI B TIEPBOH suelike.
[MpouuTaiiTe TEKCT ¥ YCTAHOBHUTE TI0C/IEL0BATENBHOCTD
3anuiimTe B BEPHOM MOC/I€/J0BaTeIbHOCTH TPHUa/y MOAEINPOBaHHS:

1. Anroputm
2. Mogenb

3. IIporpamma
ITpouuTaiiTe TeKCT, BbIOEpHTe MPaBU/IbHBIE OTBETHI 1 3alTUIINTE apryMeHThI, 000CHOBBIBAIOLIIe BBIOODP OTBETOB

MeTOAbI, TI03BOJIAIOLINE TTOTYUUTh KOPHU CUCTEMBI C 3a,l[aHH0171 TOYHOCTBIO l'IyTéM CXOAIIUXCA 6eCKOHEUHBIX TIpoL[eCCOB:

A. VTepaljioOHHBIH MeTo,
b. TouHsIi MeTOf,
B. [TprbIMKEHHBIN MeTO[,

I OTHOCUTE/TbHBINA METOZ,
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