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JIUCT COI'J/TACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBMH C TPEBOBAHUAMUI ®EJEPA/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA30OBATE/IbHOI'O CTAHJJAPTA BBICHIEI'O OBPA3OBAHNA (®I'OC BO)

24.03.03 bannucTuKa M rTHAPOa3’poMHaMHUKa

roz, Habopa rpymmsr: 2024

IporpamMmy cocTaBuI:

Kadeznpa A9 TINTASMOT'A3OOMHAMUKA 1 TEIVIOTEXHUKA
BprikoB HuknTa AnekcaHpoBWY, K.T.H., OLIEHT, JOL[eHT

ITporpamma paccMOTpeHa
Ha 3aceqanuu Kadeapbi-pazpaborurika
paboueit nporpammer A9 INTASMOT'A30UHAMMUKA U TEIVIOTEXHUKA

3aBenyrouuii kKadenpoii Terepuna U.B., K.T.H., Ao1L.

IIporpamma paccmoTpeHa
Ha 3ace/jJaHuY BbIITyCKarolreil kadespsl

A9 IVTABMOT'A30JUHAMUKA U TEIVIOTEXHNUKA

3aBenyrouuii kadespoii Terepuna U.B., K.T.H., foLl.




PABOYASA ITPOI'PAMMA TN CIHUAIIJINHBI
YN C/IEHHOE MOJE/IMPOBAHUE B APKT

Pa3pesbl paboueii mporpaMmsl

1. EJIN OCBOEHMA OVCHNITIVHBI

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE JUCLUIIIMHBI

4. ®OPMEI KOHTPOJIAA OCBOEHMA JUCHUAIIIVNHBI

5. YYHEBHO-METOIMYECKOE 1 TH®OPMALMOHHOE OBECIIEYEHUWE JVCHUITIIMHBI
6. MATEPUAJIBHO-TEXHWMYECKOE OBECIIEUEHUE JUCHUIT/IMHBI

IIpustoxkeHus K padoyel mporpaMMe JHCIUIITHHBI
e Tlpunoxenue 1. AHHOTaLUus paboueii MporpaMmel

o TIpunoxenue 2. TexHonoruu u ¢hopmbl 006yueHHs
o [Ipunoxenuve 3. @oHABI OLIEHOYHBIX CPEJCTB



1. OE/IM OCBOEHUSA TNCHOUITI/INHBI

L[E]'H:}O O0CBO€HUA JUCHUIIIMHBI ABJIAETCS Cl)OpMI/IpOBEIHI/IE c1eJyrommnx KOMHETEHHHﬁ:

IICK-2.1 — CnocobHocTh pa3pabaTbiBaTh (U3MUYeCKWe W MaTeMaTH4yecKhe MO/ COBOKYITHOCTH —TIPOLIeCCOB
a3pOrUIPOra3oAUHaMUKU U TernoobMeHa
IICK-2.4 — Cnocob6HOCTh TIPOBOAWTL MCCIEA0BaHMS TI0 a3pPOrMApOra3oAvHaMUKe U TpoljeccaM TeryiooOMeHa C

WCTIO/Ib30BaHUEM COBPEMeHHBIX WH(POPMAI[MOHHBIX TEeXHOJIOTHM, TOTOBHOCTH K MpPOQeCcCHOHaNMbHOW —3KCILTyaTaluu
COBpPEMEHHBIX CPeJiCTB BbIUYMC/IUTE/IbHOIO MOZEe/IMPOBaHUS

@DOpMHPOBaHMIO KOMIIETEHLIUH CTY)KUT JOCTHKEHVE C/Ie[YIOLINX Pe3y/ibTaToB 00pa30BaHusL:
IICK-2.1

3HAHUA:

Ha YpOBHE Hperl[CTaBHEHHﬁZ OCHOBHBI€ TIOHATWUA U OIpeJe/IeHrusaA B obnactu COBPEMEHHBIX BBIYMC/IUTETBHBIX
TEeXHOJIOTH{; OCHOBHbIE MOHATHS O Pealu3alii BbIYMC/IUTENBHOTO SKCIIepMeHTa; MOHATHS O TEXHOMIOTHSX BBIUMCIUTETBHOTO
MO/Ie/IMPOBaHUs B 00/1aCTH MeXaHWKH CIIIOLIHOM Cpefbl;

Ha ypOBHE BOCIIPOW3BE/I€HUs: 3aKOHBI COXpaHeHUs] B WMHTerpaibHOM W anddepeHIMambHON (QopMe, pa3HOCTHast
anrnpokcuManys fuddepeHLMaIbHbBIX U HHTeTPa/IbHbIX;

Ha YpOBHe [TIOHUMAaHUs: TeOpeTUYeCKre OCHOBBI BBIYMC/IUTE/ILHOIO MOZe/IMPOBaHKs MIPOLIeCCOB B TU/IpOaspoArHaMUKe,
(l)yHKLII/IOHa]'IBHaH CXeMa IMakKeTOB BBIYMC/IMTETbHOIO MO e/TMPOBaHNA;

YMeHus:

TeopeThuueckue: IIPUMEHATH CHUCTeMHBII rnoaxon K peleHuro 3afady € TpUMEHeHHeM  BbIYUC/IUTE/IbHOTO
MO/Ile/TMPOBaHHS;

TpaKTHYeCcKre: CHOCOOHOCTE K MPO(eCcCHOHA/NBHON 9KCIUIyaTalid COBPEMEHHBIX CPeACTB  BBIYMC/IUTETBHOTO
9KCIIePUMEHTA B MTPeMEeTHOM 06/1acTh;

HABbIKU:

Cr1I0COOHOCTBIO M TOTOBHOCTBIO TMPOBOAUTD PabOTHI 110 BHIUMC/IUTETLHOMY MOZe/MPOBAHUIO 33/ja4 MeXaHUKH CIJIOLIHON
CpeJibl, OL|eHUBATh Pe3y/bTaThl UCC/Ie0BaHUI.

IICK-2.4

3HAHUA:

Ha ypOBHe IIpe/|CTaB/IeHu:

- YMC/IeHHbIe MeTO/bl, UCIOMb3yeMble /715 IPOBeJjeHus PacueToB T10 BhILIeyKa3aHHbIM MOZeJIsM;

Ha YPOBHe BOCIIPDOU3Be/|eHUsI:

- OCHOBHbIE CII0CO0BbI Pa3pabOTKY ¥ TIPUMEHEHHMST YHC/IEHHBIX METO/IOB /ISl PEIleH st OTMEUEHHbBIX 3a/a4;

- c11oco6bI TIPOBeeHNS YNC/IEHHBIX SKCITEPIMEHTOB TIPOLIeCCOB.

Ha ypOBHe TIOHUMaHUsL:

- OCHOBHBIE CBOMCTBA UMC/IEHHBIX METO[OB;

YMeHus:

- CTPOUTH MaTeMaTUu4yeCKre Moae/in C])I/I3I/IlIECKI/IX HBHEHHﬁ;

- UCIOJIb30BaTh TeOpeTHUeCKre 3HAHUA [Jid pellleHHUA KOHKDeTHBIX IMPaKTUUYeCKUX 3aja4, TPaMOTHO BLIGI/IpaTB MeTOoa 1
TrapamMeTphbl YNC/IEHHOTO pellleHws], [o/Iy4aTh pe3ysisrar TpebyeMoi TOUHOCTY;

- IPOBOJUTHL MaTeMaTHUueCKoe MO/ie/TMPOBaHue IPOL|eCCOB;

- paspabarbIBaTh U IPUMEHSITh YHCTEeHHbIE METOZBI;

HABbIKU:

- pa3paboTK/ MareMaTH4eCKUX MOJie/ei, OMUChIBAOIMX (DYHKLIMOHMPOBaHUe U3e/ni TerosHepreTiky U PKT;

- pa3paboTKy 1 IPUMEeHEeHHs! YHC/IEHHBIX METOZOB;

- pellleHMs] UH)KeHepHBIX 3a/lau C IPUMeHeHeM BbIYHC/IUTe/IbHON TeXHUKU.
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2. MECTO JUCIIMIIVINHBI B CTPYKTYPE OOII BO

Oucuuninia YUCJIEHHOE MOJE/TMPOBAHUE B APKT siBrsieTcst JUCLMIVIMHOM YyacTH, ¢popMupyemoit
y4acTHHKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, IporpaMMbl MOJATOTOBKY M0 Haripae/ieHuto 24.03.03 Basaucmuka u
2u0poaspoOUHaMUKa.

CopepxaHue [OUCLIAIIIMHBL SIBJISIeTCS JIOTMYeCcKUM IpozgopkeHreM auctuiuiiH: MEXAHUWKA JXHUJKOCTHU U
I'A3A, BBICIITASA MATEMATHUKA.

CopepkaHue  JUCLIMILIMHBIL  SIB/ISIETCSI  OCHOBOM st ocBoeHus — aucuurivda: MOJE/IMPOBAHUE
BBICOKOMHTEHCHUBHBIX ITPOIIECCOB.

IIpeaBapuTe/ibHbIe KOMITETEHINH, ChopMUpOBaHHbIe y 00yJaroIerocs 1o Hayasia U3y4yeHus: JUCLUTUIAHBL:

¢ OIIK-1 — Cnoco6eH MpUMeHSITh eCTeCTBEHHOHAYUHbIE U OOIIeMHXeHEePHbIe 3HaHUs1, METOALI MaTEMaTHUeCKOTO
aHa/M3a U MOJIeIMPOBaHKsI, TEOPETUUECKOTO 1 3KCIIePUMEHTa/ILHOTO UCC/Ie/IOBaHus B TIPOdeCcCHOHaTbHON
J1eATe/TbHOCTH

¢ OIIK-5 — Crioco6eH UCIo/b30BaTh COBPEMEHHBIE MOAXO0/IbI ¥ METO/bI PelleH s MPodeCCHOHABHBIX 3a/ja4 B 06/1aCTH
aBHAL[MOHHOM 1 PAaKeTHO-KOCMUUECKOW TEXHUKHU

¢ OIIK-6 — Crioco6eH UCIoMb30BaTh COBPEMEHHbBIE MOAXO0/bI U METOZbI PELIIEeHHUS 3a/1au PAKETHO-KOCMHUUECKON TeXHUKH C
YUeTOM a3poJUHAMUUECKUX U 0a//TUCTUUeCKUX MTapaMeTPOB



3. CTPYKTYPA 1 COAEPKAHUE TNCHUIIJINHBI

OO61wast TPY0EMKOCTh JUCLIMILUIMHEI COCTABSeT 4 3.e., 144 u.

3.1. CopeprxaHue (UaKTHKA) JUCIUATINHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3/je/ioB M AWJAKTHYECKHX eJUHHL]

BCEI'O

AyauTOpHBIE 3aHATHS
B KOHTaKTHOH (hopme

BCETO

Jlekuun

IIpakTHueckue
3aHATHA

CamocrosiTe/ibHasA
paGora cTypeHToB

dopmupyemas
KoMmneTteHuusi, %

IICK-2.1

TICK-2.4

Paszjien 1. MaremarHyecKoe Mojie/TMPOBaHHE H BbIYMC/IHTE/IbHBIH 3KCIiepuMeHT. Vicropust
Pa3BUTHS BEIYNC/IUTEILHON Ta30MHaMUKH. TpHajla MaTeMaTHyeCcKoro MoZleTMPOBaHHI.
METDAMKB MaremMaTthudeckoro MOAeﬂMPOBaHMFL OCDGEHHOCTM BbIUMC/IMTE/IbHBIX 3a/a4y
aspora3oJMHaMUKH U TerioMacconepeHoca. Bo3Mo)XHOCTH coBpeMeHHBIX HH(OPMALHOHHBIX
TEeXHOJIOTHH B 3a/jadax BBIYMC/IUTE/ILHOIO MO/JeIMpoBaHus. YHc/IeHHOe MO/ieIMpOBaHue B
3a/lauax a’3pOKOCMHYECKOi TeXHUKH. COBPeMEHHbIe CHCTeMbI YMC/IEHHOTO MO/eTMPOBAHHS 1
T1aKeTbl IIPUK/IAJHBIX IPOrPaMM. ,Eloc-mruy'me pesysibTarhl U po/ieMHble pa3paboTKH.

11

Pasjien 2. InTerpanbHas gopma yp M. 3aKOHbI COXP Anst
MarepHasLHOro obbema u 6anaHCoBbIe COOTHONIeHHS. [ToHsTHS MATepHAIILHOrO obbema:
TIO/BIDKHBII 06beM, Hero/BKIKHBII B IPOCTPAHCTBe 06beM, TlepeMellalolIiicsl B IPOCTPaHCTBe
06beM. PU3MKO-MeXaHHUecKHe XapaKTepHUCTHKHM MaTepHabHOM yacTHiipl. [I0TOKH yepe3
MOBEPXHOCTh KOHTPO/ILHOr0 06heM. I10TOKH Yepe3 MoBepXHOCTh KOHTPO/ILHOTO 00beM.
BHyTpenHue HanpsbkeHus. OpMy/MPOBKa 3aKOHOB coXpaHeHHsl. (POpMy/TMPOBKa 3aKOHOB
COXpaHeHHsl [/1s1 TIOIBIDKHOTO 06bema. PopMy/TMPOBKa 3aKOHOB COXPaHeHHsI ISt
¢uxcupoBaHHOro o6bema. BaaHcoBbie ypaBHeHHs. BaslaHCOBbIe COOTHOIIEHUS /1St
Hepememjaronierocst o6beMa. SKBUBaZeHTHOCTh IBYX (hOPM 3aIMCH MHTErpajbHbIX 3aKOHOB

COXP

3. Mucppep

Pasgen nbHas gopma [ [JuddepentmansHast hpopma
3aKOHOB COXPaHeHus1 /11 GUKCHPOBaHHOTO KOHT]JOJILHOFO obbema. 3aKOH COXpaHeHHsl MacChl.
3aKOH M3MeHeHHsl KOlMUeCTBa JBWKeHHsl. 3aKOH CoXpaHeHus sHepriu. KoHceppaTueHas popma
CHCTeMbl YPaBHEHHI IMHAMMKH CTIIOLIHON Cpejibl.

10

Pa3pen 4. KauecT il aHa/M3 p i HeKoTOpbIX Auddep JIbHBIX YP B
YaCTHBIX MPOM3BOJHBIX. [IpocTeiiiee runepbonueckoe ypapHenue. HenmneliHoe ypaBHeHue
repeHoCa. XapaKTepUCTHKU He/IMHEIfHOro ypaBHeHHUsl llepeHoca. YKpyueHHe BOHOBOro (ppoHTa
1 BO3HUKHOBEHHE Pa3pbiBOB. VIHTerpa/bHblif 3aKOH COXPAHEHHS /17l He/TMHEHHOTO ypaBHeHH s
niepeHoca. XapaKTepuCTHUeCKHH aHa/In3 CUCTeMbl YpaBHEHHUI 0JIHOMEPHOM aKyCTHKH.
XapaKTepUCTHKY B K/IACCU(MKALIMKM CHCTEM ypaBHEHHH.

12

Paspesn 5. JIHCKpeTH3aLUsA MaTeMaTHUeCKOH Mojein. OrepaTopHble MeTO/ibl B UCUMCTIeHUI
pasHocTeii. KoHeuHble pa3HOCTH 1 NPoM3BoAHbIe. [ToHsTHe 06 OnepaTopHBIX MeToaxX
BBIUMC/IEHHsT Pa3HOCTeH. MeTo/bl ToCTPOeHH s Pa3sHOCTHBIX cxeM. CXeMbl KOHEUHBIX Pa3HOCTeH
M KOHeuHOro oGbema. BapHalioHHbIe 1 POeKIJHOHHBIE MeTO/ibl. KOMMaKTHbIe CXeMbl M CXeMbI
BBICOKOTO 1opsijika. CBoicTBa pa3HOCTHBIX cxeM. CXOMMOCT, anrpoKCHMaLKs, yCTOHUMBOCTS.
PasHOCTHO# cxeMbl. [ToHsTHE 0 MOHOTOHHOCTH. KOHCepBaTHBHOCTE Ha Pa3sHOCTHO#! CeTKe.
TToHsATHe 3KOHOMUYHOCTH.

Paspen 6. Knaccud METO/0B P CeTOUHBIX YP i1. OcobeHHOCTH
peanu3aLy CeTOYHBIX METOZIOB /151 S/UTMNTUYECKUX, TTapabonyecKuX U runep6omyeckux
3ajau. TapaGosmueckue 3aaun. MeToj CKa/sipHOii NPOrOHKU. PasHOCTHBIE CXeMbl AJist
JIByMepHBIX 3a/a4. [ToHsATHe 0 MeTo/ie JPOGHBIX IArOB M Pa3HOCTHBIX CXeMaX paclierIeHus.
OnnunTUYecKre ypaBHEHHs U CUCTeMBbl. Pa3HOCTHbIE CXeMBI Ji/Is S/UTMIITHYeCKHX 3a7jay.
Ypaeuenue ITyaccoHa. ITpsivbie MeTozp! peretnst. ObLyye CBefieHus1 O TeXHUKe PaboThl C
pa3spe’KeHHbIMU MaTpULIaMU. ITepaliiOHHbIe MeTO/ibI pellieHust. MeTo/ibl yCTaHOB/IeHHs.
ATIIPOKCHMAL{Hs TPAaHHUHBIX YC/IOBHA. [Hmep6oiueckue 3a/jaun. 3amuich ypaBHeHHit Diiiepa B
MaTpU4HOM Bu/e. JIMHeapy3alys Ha BpeMeHHOM 1liare ypaBHeHHiA ra30Boi JMHAMHKH.
Marpuuipi SIK06H /151 IOTOKOB. ATMPOKCHMAL{Hsi BpEMEHHOTO Luara.

Pasjien 7. BBeleHHe B IOCTPOEHHE PaCYETHBIX CETOK. PacyeTHas ceTKa M ee reOMeTpHUecKHe
anemenThl. TUIb! pacyeTHbIX ceToK. Criocofbl OMMCAHKsT HECTPYKTYPHPOBAHHBIX PACUETHBIX
ceToK. Vcrone30BaHKe 0To6paXkeHHit J71st TOCTPOEHHst CTPYKTYPUPOBAHHBIX CeTOK. Crioco6b!
a/lanTalyy CTPYKTYPUPOBaHHBIX CeTOK. [I0CTPOeHHe KOHEUHO-3/1eMEHTHOMH CeTKH.
JIMcKpeTH3aLysi reoMeTpHu.

10

Paspen 8. P HecT 0 yp Ten TH. SIBHbIe U HesiBHbIE
cxeMbl. MeTo NPOroHKU. BeKTopr30BaHHbIe anropuT™el. PaccMoTpeHKe npyMepoB pellieHust
'YpaBHEHHsI TEIIONPOBOAHOCTH JJIs Pa3/IMYHOrO Kpyra 3a/jau: 3aiaun C BHyTPEHHUMH
MCTOYHUKAMH TeTlIa, 33/la4M C TenyioU3nYecKUMH TTlapaMeTPaMH, 3aBUCSILIAMU OT
TemIepaTypel, AByX(hasHbie 3aJa4M C TIOABWKHBIMU TPaHHLIaMK pasziena (as.

20

10

Paspen 9. T c JlucKpeTH3alyis HA OCHOBE METOZ,0B KOHEUHOIO
o0bema U CXeMbl pacra/a Mpor3Bo/IbHOTO pa3pbiBa. 3ajaua Pumana. Merog C.K. TogyHoBa.
JIiHeapr30BaHHbIe CXeMBbI Pacria/ia paspbiBa. IToHsTHe 0 THOPHAHBIX CXemMax. YpaBHeHHs!
O/JHOMEPHOT0 HeCTALMOHAPHOTO COMJIOBOTO TeYeHHsI.

14

10

Paspaen 10. Mopenup BSI3KHX T i1. CriocoObl MOJIe/IMPOBAHHUS 33/ja4 MEXaHUKH
JKUJKOCTH U rasa. [Tozgxopas! Jlarpamka u Jiinepa. Pa3nuunble IOAX0bI MOZE/IMPOBAHUS
TypOyneHTHbIX TeueHnii: RANS, LES, DNS. Knaccudukaryst Mogesneit TypOy/1eHTHOCTH.

10

10

Paspen 11. ITogxoabl ¥ MeTOAbI BHIYMC/TUTEILHOT0 MO/Ae/IUPOBAHUS TeUeHHH BASKOH
JKMIKOCTH M ra3a. CoBpeMeHHble HHOPMAL[IOHHbIE TEXHONIOTHH /ISl BLIYMCIUTEBHOTO
MO/Ie/IMPOBAHMS 3a/jau TedeHUst Bsi3Koi xuakocTu. Iaketst CAE-TexHonoruu. CTpyKTypa
rakeToB. [1pe- U MOCTIPOLieCCHHT peliieHust [IpUMepb pellieHyst pa3uYHbIX 3ajau.

10

Paspien 12. Kypcosoii npoekT. Hanvcanye KypcoBoro npoekTa 1o WH/MBH/yaabHOMY 3a/laHHIo.

36

36

15

Bcero 3a 7 cemecTp

144

51

34

17

93

100

Bcero no gucyuninne

144

51

34

17

93

100

3.2. AyAMTOpPHBII NPAKTHKYM

Ne
n/n

Homep u HaumeHOBaHMe
pa3jena AUCHUILIUHBI

Tema MNPAKTHY€CKOI'0 3aHATHUA

Oonem,

ayq,.
JacoB

Pazpen 1.
Maremaruueckoe
MOZIe/IMPOBaHue U
BLIUUC/TUTENBHBIN
3KCIIePUMEHT.

VIHTeTrprpOBaHMe CHUCTeM OOBIKHOBEHHBIX JvidhepeHIaabHBIX YPaBHEHHMH.

Pazpen 3.
OuddepeHuuanbHas

6

Oco6eHHOCTH Pa3HOCTHBIX CXeM JJIs 33/a4 ra30vHaMUKH.
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¢opma 3aKoHOB
COXpaHeHwUsl.
Paznen 4. KauecTBeHHBIM
aHa/M3 pelleHui
HEKOTOPBIX o
3 Pa3HoCTHas cxema /iJ1s1 ypaBHeHU! aKyCTUKU. 2
nmuddepeHLaTbHBIX
ypaBHEeHHH B YaCTHBIX
TTPOX3BOJHBIX.
Paspen 6. Knaccudukarys
IIpuMepbl Pa3HOCTHBIX CXeM JUTUITHYECKUX U THUIePOOUeCKUX CUCTEM
4  |METOAOB pelleHus N 2
o ypaBHEeHUiA.
CeTOYHBIX YPaBHEHUH.
MeTo/; KOHEUHbIX Pa3HOCTeH /sl HeCTalMOHApHOTO0 ypaBHeHUsT
Paszgen 8. Pelienune A P A 1 P yP
TerionpoBoAHocTH. OHOMepHasi, IByMepHas 3a/jaua TeryIolpOBOJHOCTH.
HeCTaL1lOHapHOI O
5 ABHEHUS I'pannunsle ycioBus 1, 2, 3 v 4 pofoB. YpaBHeHNe TeIJIONPOBOJHOCTH C 2
Zg TOMDOBOLHOCTH 3aBUCSILMMU OT TeMIlepaTypbl Terogu3nueckKuMy Ko3QduiipeHTaMu.
POBOA ’ ‘YpaBHeHHe TeIJIONPOBOAHOCTU C BHYTPEHHUMHU MCTOUHMKaMU Terla.
6 Pa3nen 9. Teuenus ¢ ‘YpaBHeHUsI OZJHOMEPHOI'0 HeCTallMOHAaPHOI0 COIIOBOIO TeueHUs. MapiieBble 2
YZ,APHBIMUA BOJIHAMM. MeTO/ibl - MOZle/IMPOBaHKe HauaIbHOI0 Y4yacTKa CBEPX3BYKOBOM CTPYH.
Pazpen 10.
7  |MopenupoBaHye B3KUX | BbICOKOpPeHHOIB/ICOBBIE Y HU3KOPEHHOIbCOBLIe MOJeH TypOy/IeHTHOCTH. 3
TeueHUH.
Pazpen 11. Iogxoas! 1
MeTOZbI o o
[Ipumeprl MoZeIMpOBaHUs TeUeHHH BSI3KOU XKU/IKOCTU Y ra3a Ha npumepe
8  |BBIUMC/IUTENBHOTO . 2
.. |pasnuuHbIX 33714 ¢ npumeHeHueM CAE-TexHO/IOrnin.
MO/le/TMpOBaHus TeUeHU!
BSI3KOM >KUJKOCTH U rasa.
Bcero 3a 7 cemecTp 17
3.3. CamocrosiTesibHas padota crygenta (CPC)
Ne Homep u HauMeHOBaHUe Oo0nem,
Cojepxanue yueOHOro 3ajaHus
n/n pasjena AMCIHUIIIUHBI 4acoB
1 M3yuenue maTepuasa pasgea. 2
Pasnen 1. Maremarnueckoe |HamucaHye IporpaMMbl MHTerpupoBadus cuctembl O1Y Ha npumepe
Mo/ie/TMpOBaHue 1 BHyTpeHHell rasofuHamuky PIITT B TepMoguHaMUUeCKOM [IOCTaHOBKe.
2  |BBIYHC/IATE/ILHBIM ®dopmHpoBaHre MateMaThueckoi Mozienu. ComocTapieHre MeTozia Jinepa 5
SKCMepUMEHT. T1epBOro MOpsiJiKa TOUHOCTH U MOAWGULIMPOBAHHOTO MeToZa Jiiiepa BTOPOTro
TopsijKa TOUHOCTH.
Paspen 2. HTerpanbHas
3  |bopma ypaBHeHui W3yueHre marepuana paszena. 2
ra3oJuHaMUKHU.
Pazpen 3.
4  |OuddepenuuansHas Gopma |M3yueHure MaTepuasa pasjena. 1
3aKOHOB COXPaHeHMUs.
5  [Paspen 4. KaueCTBeHHbIH |Jf3yyeppe Marepuana pasaena. 2
aHa/n3 pelleHru HeKOTOPBIX
6 Aﬂq’q’ePEI{uHaﬂbHHX Hanucanve nporpaMmmsl MOZie/TMpOBaHKs pPaclpoCTpaHeH!sl aKyCTHUYeCKOro 6
YpaBHEHHH B HACTHBIX BO3MYILIEHHs! B Fa30BOM Cpeje.
TIPOV3BOJHBIX.
Pazpen 5. Iuckpetusauys
7 ’ M3yueHue matepurasna paszena. 4
MaremMaTruieCcKou MoJienu.
Paspen 6. Knaccudukaryst
8  |MeTOZOB pellleHUsI CeTOYHbIX |/3yueHne Mareprana paszena. 2
ypaBHEHUH.
Pasgen 7. BegeHue B
9 |mocTpoeHHe pacyeTHBIX W3yueHve marepuana paszena. 3
CEeTOK.
10 W3yuenne maTepuana pasgea. 2
Hamnucanue nporpammbl Mo/ie/IMpOBaHUsI HarpeBa OZHOMEPHOTO CTEPXKHS C
Pazpen 8. Perienue porp ACTID N p A P p
11 TTOCTOSTHHBIMH TeTI0(hHU3UYeCKUMH CBOMCTBAMU. SIBHas1 cxeMa 5
HeCTaLilOHapHOT O
HWHTEerpUpOBaHus.
YpaBHEHUs
TerIoNpOBO/HOCTH. Hanucanve nporpammsl MO/i€/IMPOBAHUA HAarpeBa OAHOMEPHOTO CTeP)KHS C
12 TOCTOSIHHBIMU Teryo(hu3nueCcKUMU cBolicTBaMu. HesiBHast cxema 7
WHTETPUPOBAHUS - MeTO[], TIPOTOHKHU.
13 M3yuenue marepuana paszena. 2
Pa3pen 9. Teuenns c B A P PasA NeS ™M
14 |yAapHbIMM BOTHAMH. bITIO/THEHYe TMpaKTHUueckoro 3ajaHus No5 Ha Temy” 0Jle/IMpOBaHue 8
CBEepX3BYKOBOTO 00TeKaHVs Tejla IIOTOKOM Bo3zyXa'.
15 [Pa3gen 10. MogenupoBanue (V3yueHue marepuasa paszena. 3
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[ IBsskux TeueHuii. I
Paspen 11. [Toaxoas! 1
MeTO/bl BEIYMC/IUTEIEHOIO
16 o M3yuenuve marepurasna pasgea. 3
MO/le/IMPOBaHUsI TeueHuH
BSI3KOM >KUJKOCTH U rasa.
BerinosnHeHre KypcoBOro npoekTa 110 UHAWBU/yalbHOMY 33/laHui0. AHamm3
17 Paznen 12. Kypcosoit TIPOIIeCCOB 1 (OPMHUPOBAHHE MaTeMaTHUeCKUX Mozieneil. [IpoBesieHme 36
TIPOEKT. BBIUMC/IUTEIBHOTO MOZle/IMPOBaHusl. AHa/mu3 pe3ynbraToB. [IoaroToBka
TIOSICHUTE/IbHOM 3aMMCKHY, 0K/Ia/ia Y rpe3eHTaluu.
Bcero 3a 7 cemecTp 93

3.4. KypcoBoii IpoeKT

ITEPNO/,
NCITIO/IHEHU S IVTAHUPYEMOE
COAEPKAHME 3TAIA (uepenn BPEMHSI (uac)

cemecTpa)
Jtan 1. ObcyKaeHre C PyKOBOAUTeIEM CofiepKaHus paboThl. OnipeiesieHue 1ieield U 1-2 6
MOCTAHOBKa 3ajau pabotel. PazpaboTka ruiaHa paboThl Haj| MPOEKTOM
Ortan 2. AHanu3 IMTepaTypsl 10 TeMaTHKe KypCOBOTO MPOEeKTa. AHa]'II/IE 3.8 10
TIPOTEeKAIOIIKX MPOLlecCcoB U (OPMUpPOBaHHE MaTeMaTHUeCKUX Mojeei
Ortan 3. [IpoBefieHre BLIYMCIUTEIBHOIO MOZle/IMPOBaHus. AHa/n3 pe3y/ibTaToB 9-16 15
YUC/IEHHOTO MO/Ie/TMPOBAHUS
Oran 4. [ToAroToBKa MosICHUTE/ILHOM 3aIlMCKy, J0K/1aja v rpe3eHTalyu 17-17 5

Bcero 3a 7 cemecTp 36

4. OPMbI KOHTPOJIAA OCBOEHUSA TNCHUIIJINHBI

CEMECTP HEJJEJ/IN CEMECTPA
1 2 3 4 5|6 7 8(9/10 (11|12 13 14 15 16 | 17
7 Ortu. no 13 Ortu. no I[13 |KB |AP| OTtu. no I13 ap KB| Otu. o I13 Ortu. no I[13 | P | KII

YcioBHBIe 0003HAUEHUS:

[P — nuarHocTHYecKast pabora;

Ortu. no 13 — oT4eT N0 NpakTUYeCKOMY 3a/laHUIO0;
KB — KOHTpOJ/IbHBIE BOTIPOCHI;

KIT — KypcoBoii POEKT.

TeKyuii KOHTPO/Ib YCIIEBaeMOCTH CTY/|eHTOB TIPOBOJUTCS B INCKPETHbIE BpEMEHHbIE MHTEPBA/IbI B CIe/[YIOLUX
cdopmax:
e MarHocTUYecKas pabora;
e OTYeT IO ITPaKTHUeCKOMY 3a/jaHMIO;
*  KOHTPOJIbHBIE BOIIPOCHI;
® KypCOBOM IIPOEKT.

ITpome)xyTouHas aTTecTamysi MPOBOAUTCS B popMax:
e 5K3aMeH.
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5. YYEBHO-METOJUYECKOE Y TH®OPMAIIIOHHOE OBECIIEUEHHE
JCHUATITAHBI

5.1. OcHoBHas IUTepaTypa Mo AUCLUIVIVHE:

1. B. H. EmenbsHoB. . UncieHHble MeTO/bL: BBeJleHHe B TEOPHUIO PasHOCTHBIX cxeM. Mocksa: FOpaiit, 2020, 3:1. pec.

2. K. H. Bosikog, B. H. EMenbsHOB. . BeruncuTebHbIe TEXHOJOTUM B 3ajaUuaX MeXaHUKM XXKUAKOCTHU U ras3a. M.:
OU3IMATIINUT, 2012, 63 3K3.

3. K. H. Bosnkos, B. H. EmenbsiHoB, B. A. 3a3umMko. . TypOysieHTHBIe CTPYH - CTaTUCTHUYEeCKHe MOZEIN U MOJie/IMPOBaHHe
KpynHbIX Buxpeil. M.: ®UU3MATIINT, 2013, 30 3k3.

4. K. H. Bonkos, B. H. EmenbsHoB, U. B. TerepuHa. . ['a30Bble TeueHus B comiax s3HeproyctaHoBok. M.: ®U3MATIINUT,
2017, 50 k3.

5. K. H. Bonkos, FO. H. [leptoruH, B. H. Eme/nbsiHOB. . Pa3HOCTHBIE CXeMbl B 33/jauax ra30BOM JUHAMUKU Ha
HeCTPYKTYPUPOBaHHbIX ceTKax. M.: DU3IMATIINT, 2014, 10 3ks.

6. H. H. ®énopoga, C. A. Banerep, M. H. Jauunos. . OcHoBel pabotsl B ANSYS 17. M.: IIMK TIlpecc, 2017, 351. pec.

5.2. [lonioyiHUTe IbHAS JIMTepaTypa Mo AUCLIAIIINHE:
He TpebyeTcsl.

5.3. [Tepuopnueckue U3faHus:
He TpedyroTCs.

5.4. TlepeueHb peCypcoB UH(GOPMAIMIOHHO-TEIEKOMMYHUKAI[MOHHOM ceTH "VIHTepHeT", HeOOXOAUMBIX /11 0CBOEHUS
JUCLIMTUIAHBI, 37IeKTPOHHbIe OUOIHOTeUHbIe CHCTEMBI:

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

2. https://urait.ru/ — O6pa3oBarensHas matgopma «HOpaidt». [I1s1 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — dyHgameHTanbHast
6ubmoteka BI'TY «BOEHMEX» nm. [].®. YcTrHOBa.

CoBpemeHHbIe TIpoheccroHaTbHbIe 6a3bl JAHHbBIX:
1. https://rusneb.ru — HaijuoHanbHas ssekTpoHHast oubmuoreka (HOB);
2. https://cyberleninka.ru/ - Hayunas ssiekTpoHHast bubvoreka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - IToHOTeKCTOBasI 37eKTpoHHas 6ubmoTeka Poccuiickoro GoHa GyHjaMeHTalbHBIX
WCCIeIOBaHUM.

VHdopmaroHHbIe CrIpaBOYHbIE CUCTEMBI:
1. TexakcnepT — VIHGOPMaI[MOHHBII MTOpTal TEXHUYEeCKOTO perynupoBaHusi: HopMel, ripaBuia, cTaHgapTsl Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCToB cobcTBeHHOM
redepauyu BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoHncynsrantIIntoc- nHGOPMAL[OHHBIH 1TOpTasl IIPaBOBOM MH(GOPMALIUH.

5.5. ITporpaMmHOe obecrieueHue:

1. Ansys Multiphysics 2017 Teaching Advanced;
2. Matlab 2015a SP1.

5.6. lndhopMalioHHbIe TEXHOIOTHU:

B3auMozelicTBHe ¢ obyuatorumucs nocpegctsom OMIOC Moodle BI'TY « BOEHMEX» um. [I.®. YcTrHOBa.



6. MATEPUAJ/IbHO-TEXHUYECKOE OBECITEYEHUWE JUCIIAII/INHbBI

6.1. JIeKIjiOHHbIE 3aHATHSA:
CreLaIM3upOBaHHbIe TPeOOBaHUSI TI0 0DOPYAOBAHUIO OTCYTCTBYIOT; ayAUTOPHS C MOCAZ0YHBIMU MECTaMHU 110

KOJINYeCTBY CTYA€HTOB; [OCKa.

6.2. IlpakTHueckue 3aHATHS:

1. ITpoekTop;
2. Ansys Multiphysics 2017 Teaching Advanced;

3. Matlab 2015a SP1.

6.3. ITpouee:
1. pabouee MecTO npenoaBare’isi, OCHAILIEHHOE KOMITBIOTEPOM C JOCTYNOM B VIHTepHerT;
2. paboure MecTa CTYZEHTOB, OCHAIleHHbIe KOMIIBIOTEPAMH C JOCTYTIOM B VIHTepHeT, IpeiHa3HaueHHbIe 171 paboThI B

3JIEKTPOHHOM 00pa3oBaTebHOM cpefe.
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TIpunoxenue 1
K paGoueii mporpaMme JUCHUIUTHHBI
YVC/JIEHHOE MOJEJ/INPOBAHUE B APKT

AHHoTanunA padoueii NporpaMmel

Oucuuninna YUCJIEHHOE MOJE/IMPOBAHUE B APKT sBrsercss JUCLIMIUIMHON 4acTH, ¢opmMupyemoit
y4aCTHHKaMH 00pa3oBaTe/bHBIX OTHOLIEeHMH 0/10Ka 1, mporpamMMbl IOATOTOBKY 10 HarpaeieHuto 24.03.03 Baaaucmuka u
2udpoaspoouHamuka. [AucuurivHa peanu3syetcs Ha dakynsrete A PakeTHo-kocmuueckod TexHukd BI'TY "BOEHMEX" um.
[.®. YcrunoBa Kadezpoit A9 TINTASMOTI'A3OAMHAMUIKA 1 TETIJIOTEXHUKA.

[ucruruinHa HarjesleHa Ha (GOpPMHpPOBaHHe KOMnemeHyul:
I[ICK-2.1 CnocobHocTs pa3pabarbiBaTh  (PU3UUECKWE U MaTeMaTUUeCKWe MOJENId  COBOKYIHOCTU — TIPOLIECCOB
a3pOruJpora3oMHaMHKH U Terio00MeHa;
I1CK-2.4 CriocoOHOCTh MPOBOJUTE MCC/IEJOBAHUS 110 a3POTHIPOra30fHHaMUKe U TIpoLjeccaM TeryioobMeHa C MCIO/Ib30BaHUeM
COBPEMEHHBIX WH()OPMALIMOHHBIX TEXHOJIOTHI, TOTOBHOCTb K TIPOGEeCCHOHAIBHON 3KCIUIyaTallud COBPEMEHHBIX CpeJCTB
BBIYMC/TUTETEHOTO MOZ|e/TPOBAHHUSL.

CopepykaHue AUCLWIUIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C BBIUMC/INTEIbHOM ra3ofuHaMUKoN. [laHHas AUCLIMIUIMHA
OpHEHTHPOBaHa Ha BBIPA0OTKY HABBIKOB, HEOOXOJUMBIX [|JIsl MICCIIe/I0BaTeIbCKON M TIPOEKTHO-KOHCTPYKTOPCKOH JIesITeNbHOCTH
crieljasvcTa B 00/1acTi Co3[aHusl HOBOM TeXHWKU M B 00/1acTH MHTeHCH(UKALMy pabounx IpOoLiecCoB B M3ZEMUSIX BBICOKOH
TexHooru. Ocoboe BHUMaHMe yJensieTcss OCBOEHUIO METOZ0B UMC/IEeHHOrO0 MO/e/IMPOBAaHNUs ra30iMHAMUYECKUX IIPOLIECCOB,
XapakKTepHBIX [JIs1 SHepreTMUeCKWX YCTAaHOBOK DPa3IMYHBIX THIIOB, a TaKKe aKTUBHOIO BJaJileHUs] METOAaMM DPacueTHOIo
MO/le/IMpOBaHus TeryioMaccornepeHoca. V3yJaroTcsi coBpeMeHHbIe MOAXO0Abl BEIYMC/IUTeIbHOM ra3ofUHaMUKH, peai30BaHHbIe
B CITelMaju31poBaHHbIX HH(bopMaloHHEIX CAE-cpenax.

IporpamMmMo¥i JUCLMIUTAHBI TIPeyCMOTPEHBI CIeAYOLIe BUABI KOHTPOJIA:

TeKyImuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZeHTOB ITPOBOJWUTCS B TUCKpPeTHBIE BpDeMeHHbIe MHTePBaIbl B CJEAYIOLIX
opmax:
e uarHoctuueckas pabora;
®  OTYeT IO MPAKTHUeCKOMY 3aJaHUI0;
®  KOHTPOJIbHBIE BOTIPOCHL;
e KYypCOBOM IPOEKT.

ITpome)xyTouHas aTTecTamysi MPOBOAUTCS B popMax:
e 5K3aMeH.

OO61asi TPYJOEMKOCTb OCBOEHHUsS AWCLWIUIMHBI cocTaBisier 4 3.e., 144 u. TIporpamMmoil AWUCLIMILIMHBI MPeAYCMOTPEHBI
JIeKLIMOHHBIe 3aHsaThs (34 4.), mpakTrueckue 3ausTus (17 u.), camocrosite/ibHast pabora cryzenTa (93 u).

11



TIpunoxenue 2

K paGoueii mporpaMme JUCHUIUTHHBI
YNCJ/IEHHOE MOJE/IMPOBAHUE B APKT

TEXHOJIOI'MA 1 ®OPMbI OBYUYEHHUSA

PeKoMeHJAIUH 10 OCBOEHHIO JUCIUILITUHBI /IS CTy/[eHTa

TpynoeMKoCTb 0CBOEHHsI JUCLUIIMHBI cOCTaB/sieT 144 u., u3 HuX 51 4. ayAUTOPHBIX 3aHATUM, U 93 U., OTBe/|eHHBIX Ha

CaMOCTOsITeNbHYIO PaboTy CTyzeHTa.

PEKOMEH,E[HLII/II/I 10 pacripeaej1eHruro yq96HOF0 BpPEMEHH I10 BUaM CaMOCTOSITe/IbHOM pa6OTbI H pa3aesiaM JUCLHUTIIMHBI

TIpUBE/IeHbI B Tab/HLIe.

KOHTPOJ'H: OCBO€HHA AUCLUIVIMHBI MPOWU3BOAUTCA B COOTBETCTBHUU C ITonoxeHnem o TEKYIEeM, py6e)KHOM KOHTpOJ1e

ycrieBaeMOCTHU U HpOME)KyTO‘IHOﬁ arTeCTalun OﬁyanOLL[I/IXCH.

@DopMbI KOHTPOJISI ¥ KDUTEPUH OL|eHUBaHUS TIPHBeZIeHbI B TIPIJIO’KeHUH 3 K Paboueli mporpamme.

Conocras/neHue MeTozia Diiiepa NepBoro nopsijka TOUHOCTH U
MOAU(ULIMPOBAHHOTO MeTozia Diinepa BTOPOro Mopsjka TOYHOCTH.

TpypoemkocTb
HaumeHoBaHue padoThl PexkomeHjyemMas iuTeparypa PyA wac ?
Paspen 1. MaremaTnueckoe MoAe/TMPOBaHNe Y BBIYHC/INTE/IbHBIH SKCIIePUMEHT.
V3yueHrie MaTepuasa pasgena. K. H. Bonkos, B. H. EmesnbsiHOB. . 2
Brrunc/vTenbHbIe TEXHOIOTHUH B
Hanucanve nporpammsl HHTerpyupoBaHusi cucteMel O1Y Ha 3a/la4ax MeXaHWKH )XUAKOCTH U rasd:
ripuMepe BHyTpeHHel razogquHamuku PITT B TepMofrHaMIUe CKOU M.: ®DUIBMATIJINT, 2012 (Beenetne)
nocraHoBke. ©@opMUpoOBaHUe MaTeMaTH4eCKOM MozesTH. K. H. Bonkos, B. H. Emenbsnos, 1. B. 5

TerepuHa. . ['a30Bble TeueHuUs B COTIAxX
3HeproycTtaHoBok: M.: DUI3MATIJINT,
2017 (BBepeHue, 1)

Wroro no pasgeny 1

Pa3zpesn 2. UnTerpasabHasi opMa ypaBHeHHH ra30AMHAMHKH.

V3yueHne MaTepuasa paszena.

K. H. Bonkos, B. H. EMenbsiHOB. .
BrIunciuTeNbHBIe TEXHOIOTUH B
3a/la¥axX MeXaHUKH >KUIKOCTH U rasa:
M.: DUIBMATJINT, 2012 (2)

Wroro no pasgeny 2

Pazgen 3. JuddepennmanbHas popMa 3aKOHOB COXPAHEHH.

W3yueHue matepuana pasgena.

B. H. EmenbsHoB. . UucieHHbIe
METO/Ibl: BBE/IEHHE B TEOPUIO
pasHOCTHBIX cxeM: Mocksa: FOpaiit,
2020 (1)

K. H. Bonkos, B. H. EMenbsiHOB. .
BrruncnuresnbHble TeXHOJIOTHU B
3a/la4aX MeXaHWKH >KMIKOCTH U rasa:
M.: DUIBMATJINT, 2012 (2)

Wroro no paszeny 3

1

Paspesn 4. KauecTBeHHbIN aHA/IN3 pelleHUi HeKOTopbIX AuddepeHMAaTbHBIX YPaBHeHHH B YaCTHBIX POU3BO/HBIX.

V3yueHne MaTepuasa pasgena.

Haricanvie mporpaMMbl MO/Ie/TAPOBAHUS PACTIPOCTPaHeHUs
aKyCTHYeCKOro BO3MYyIL|eHusI B Ta30BOM cpefie.

B. H. EmenbsiHOB. . UncneHHbIe
MeTO/[bl: BBeJleH/e B TeOPUIO
PasHOCTHBIX cxeM: Mocksa: FOpaliT,
2020 (4.2)

2

Wrtoro no pasgeny 4

Pa3pen 5. Iuckpern3arusa MaTreMaTH4eCcKOH MOJe/TH.

V3yueHne MaTepuasa pasgena.

B. H. EmenbsHOB. . YnucneHHble
MeTO/|bl: BBeJleH!e B TeOPUIO
pa3HOCTHBIX cxeM: Mocksa: FOpaiir,
2020 (2, 3)

K. H. Boskos, FO. H. [leptorun, B. H.
EmenbsHoB. . Pa3HOCTHEIE CXEMBI B
3a/ja4ax ra3oBoi AUHaMHUKU Ha
HeCTPYKTYpPUPOBaHHbIX ceTKax: M.:
OU3MATIINT, 2014 (1.1, 1.2)

Wroro no pasgeny 5

Paspen 6. Knaccudukanusa MeToj{0B pellleHHs CeTOYHbIX YpPaBHEHHH.

V3yueHne Mareprasna paszera.

B. H. EMenbsHOB. . YncieHHbIe
METO/Ibl: BBe/IeHHE B TEOPHUIO
pa3sHOCTHBIX cxeM: MockBa: FOpaiir,
2020 (6, 7)

12
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Wroro no pasgemny 6 2
Paspen 7. BBejeHue B I0CTpOeHUEe PaCYeTHBIX CETOK.
K. H. Bonkos, B. H. EMe/nbsiHOB. .
Berunicure nibHbIe TEXHOMIOTWN B
3a/jauax MexaHUKH >KUJKOCTH U rasa:
W3yuenue marepurana paszesna M.: QUSMATJINT, 2012 (1.7) 3
) B. H. EmenbsHoB. . YncneHHble
MeTOZIbl: BBe/IeHHE B TEOPHUIO
pasHOCTHBIX cxeM: Mocksa: FOpaiit,
2020 (2)
Wroro no paspeny 7 3
Pa3spen 8. Pemienne HecTaljuOHAPHOI0 YPaBHEHHUsI TeIlJIONPOBOJHOCTH.
Vi3yuenrie MaTepuasa pasfena. 2
Hanucanue nporpammbl MOZie/TUPOBaHUs HarpeBa O/AHOMEpHOro B. H. EMe/bsHOB. . Uic/eHHbIe
CTep)KHS C TIOCTOSTHHBIMH TeIIopU3ueCKUMH CBOWCTBAaMU. SIBHast . 5
cXema UHTerpupOBaHUs. METOARL: BBe'qe.HHe B Te9p o
Pa3HOCTHBIX cxeM: Mocksa: FOpair,
Hanucanne nporpammbl MoZie/IMpOBaHUs HarpeBa OZfHOMEPHOT0 2020 (7)
CTEP>KHSI C TIOCTOSTHHBIMH Teriopu3nuecKuMu cBoiicTBamu. HesiBHast 7
CXeMa MHTerpUpOBaHUs - MeTOJ, [IPOTOHKH.
Wroro no pasgeny 8 14
Paspen 9. TeueHus c yjapHbIMH BOJTHAMH.
B. H. EmenbsHOB. . UncieHHbIe
W3yueHue matepuasna pasgena. MeTO/bl: BBEJEHHE B TEOPUIO 2
pa3HOCTHBIX cxeM: Mocksa: FOpaiir,
2020 (6.3)
K. H. Bonkos, 1O. H. Ieptorun, B. H.
EMesbaHOB. . Pa3HOCTHBIE CXeMbl B
33/lauax ra3oBoi JMHaMUKHU Ha
BerlinosnHeHue rpaktrueckoro 3azanus Ne5 Ha TeMy HECTPYKTYPHPOBAHHBIX CETKax: M.:
"Mo/ie/TMpOBaH1e CBEPX3BYKOBOTO 00TeKaHHsI Te/la TTIOTOKOM OU3MATIINT, 2014 (2.4) 8
BO3ayxa". K. H. Bonkos, B. H. EmenssiHoB, 1. B.
TerepuHa. . ['a30Bble TeueHus B comIax
SHeproycTaHoBok: M.: ®U3MATIINT,
2017 (5)
Wroro mno paszeny 9 10
Pa3pen 10. MogepoBaHye BA3KHX TeUeHHH.
K. H. Bonkos, B. H. EmenbsiHOB, B. A.
3a3umKko. . TypOy/sieHTHbIe CTPYH -
W3yueHuve marepuasna paszea. CTaTUCTUYeCKre MoJieu U 3
MO/le/TMpOBaHKe KPYITHbIX BUXpei: M.:
DOU3MATIINT, 2013 (1)
Wroro no pasgeny 10 3
Pa3pen 11. ITogxoabl M MeTOAbI BHIYHC/IUTE/ILHOTO MO/I€/THPOBAHNUSA TeUeHUH BA3KOH KHAKOCTH U ra3a.
H. H. ®énoposa, C. A. Bansrep, M. H.
Hanumnos. . OcHoBbI paboTtel B ANSYS
17: M.: IMK TIIpecc, 2017 (Bce rnaBbl)
W3yuenue marepuasa pasgera. K. H. Bonkos, B. H. EmesbsiHOB. . 3
BoluncuTenbHble TEXHOMIOTHUN B
3a/jauax MexaHUKH >KUJKOCTH U rasa:
M.: DUU3MATJINT, 2012 (5)
Wroro no pasgeny 11 3
Paspen 12. KypcoBoii IpoeKT.
B. H. EmMenbsHOB. . UncieHHbIe
MeTOZIbL: BBe/IeHHE B TEOPHIO
Pa3HOCTHBIX cxeM: MockBa: FOpaiir,
BelnosHeHre KypCcoBOro poeKTa 1o MHAUBUAYAILHOMY 3alaHuUI0. 2020 (Bce rnaBsl)
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TIpunoxenue 3
K paGoueii mporpaMme JUCHUIUTHHBI
YVC/JIEHHOE MOJEJ/INPOBAHUE B APKT

®OH/], OOEHOYHBIX CPEJCTB

q)OH,EL OLI€EHOUHbIX CPeACTB, II03BOJIAIOIIME OLIEHUTh Pe3Y/IbTaThbl 06yLIEHI/IH 110 AaHHOﬁ AWCLUYILIIMHE, BK/IKOYalOT B cebs:

e JMarHocTudeckas pabora

e OTYeT IO MPAKTHUECKOMY 3aJJaHUI0;
e KOHTPOJIbHBIE BOTIPOCHI;

* KypCOBOM IPOEKT;

*  DK3aMeH.

KpuTepun onieHUBaHUSA

Juarnocruueckas paéora
JuarHoctrueckast paboTa mpoBoauTcs B hopme Tecta B DMIOC Moodle:

e TIpU NIPaBWJILHOM OTBeTe MeHee ueM Ha 60% BOTIPOCOB - He aTTeCTalus;
* TIpU MPaBWILHOM OTBeTe Ha 60% BOMPOCOB U OoJiee - aTTecTaLysl.

OTuer N0 NPaKTHYECKOMY 3aaHHI0

OtueT N0 npakTUyeckomy 3agaduto (I13)
Oruer o I13 npecTaBsieTcs B e4aTHOM BUie B opmare, peyCMOTPeHHOM 11abnoHoM oTdeta 1o [13. Oruer mo I13
JIO/DKEH COZleprKaTh:
- IOCTAHOBKY 3a/lauM, MaTeMaTUueCcKylo Mo/ie/lb U1 OCHOBHbIE pacyeTHble COOTHOLLEHHS UCII0/Ib3yeMbIX MEeTOZIOB pelleHusT;
- CXeMy pacueTHOM 00JIaCTH C XapaKTepUCTUKAMH CeTKH, KPaeBbIMHU M Haua/IbHbIMU YCIOBUSIMH, Peajii30BaHHbIMU B
pelllaeMOM BapUaHTe;
- rpadmueckoe rpe/cTaBaeHue M0yYeHHbIX Pe3y/bTaToB;
- coZepyKaHue UCC/le[joBaTe/IbCKOro 3a/jaHusl, pe3yJIbTaThl BBIUMC/IUTEIbHOTO MOZIeIMPOBAHNS, aHA/IU3 U BBIBO/bI 10
TIpOBeJIeHHBIM MCC/IeJ0BaHUSIM.

3augura 13

3amura I13 mpoxoAuT B popMe 0K/Iaja CTyeHTa 10 BBITIOJIHEHHOM paboTe ¥ OTBETOB Ha BOIIPOCHI TIPEIIOZaBaTelis.
Ipouenypa 3aluThl BK/IFOYaeT OTBETHI HAa BOTIPOCHI MpernojaBaTeis o paboTe u paszeny Kypca. B xoze 3amuTsi [13
oOyuaroyecst JO/KHBI IPOIEMOHCTPUPOBATh 3HAHWS, YMEHHS Y HAaBBIKU:

- Ky/IbTypY peud MPU U3/I0KeHUH CBOMX MBIC/IEH, IOTUYHOCTH B TIOCTAaHOBKE U M3/I0)KeHUH MaTepuara,

- MOHUMaHYe NMOCTAaHOBKY 3a/]aui, 3HaHWEe OCHOBHBIX 3JIEMEHTOB MaTeMaTH4eCKOW Mo/ies, pOpMy/IMPOBKA HaualbHbIX U
rPaHUYHbBIX YCI0BUH, 000CHOBaHHE OCHOBHBIX YIIPOLIAOIMX TIOJIOXKEeHUH;

- YMeHUe OTpeZeuTh MeCTO UCC/IeOBAHHOTO SIB/IEHHUs B KOHKPETHBIX TeXHUYeCKUX MPOIieccax U YCTPOMCTBAX;

- YMEHUe aHa/IM3UPOBATh TOJIyUeHHbIE Pe3y/IbTaThl U YMEHHUE TIPOTHO3MPOBAaTh XapaKTep MPOLIECCOB B TEXHUUECKUX
YCTPOMCTBaXx Ha OCHOBaHUM T0JTyUeHHbIX JaHHbIX;

- YMEeHHe CaMOCTOsATe/IbHO MOAU(UIIMPOBATh MaTeMaTiyeCKre MOJIeJTU 1 POrpaMMHbIe CPe/ICTBa JJIsl LieJiel KOHKpeTH3aLuH
WM paciivpeHst 00/1acTy NPUIOKEHHsI MOZeeld, UCI0/Ib30BaHHBIX B paboTe.

OueHKa 3aiuThl paboThI BeICTaB/sIeTCsA 10 100 6anbHOM 1IKase ¢ yUéToM:

- BeinosiHenue 113 — 40 6asos,

- o opMIeHHe TTOSICHUTETbHOU 3aricKy — 20 6asios,

- 3aI1Ta Pe3y/IbTaTOB, OTBETHI Ha BOMPOCHI ¥ UX JIOTHKA, Ky/IbTypa peur — 40 6aios.
13 cuuTaeTcst mpuHATOM TpU Habope 6onee 80 6asioB.

KoHTpo/IbHBIE BONPOCHI

Kputepuu orjeHMBaHUsI OTBETOB HAa KOHTPOJIbHBIE BOTIPOCKHI
OTBeThI Ha KOHTPOJIBHBIE BOTIPOCHI TT0 OTIpe/ie/IeHHBIM pasziesiaM JUCLUIUIMHBI OCYIIeCTBIISIOTCS B YCTHOH (opme. CTyzeHTy
3a1al0TCsA 3 BOTIPOCA B paMKax M3yuaeMOro pasfiesa, [Jis yCIeIIHON aTTeCcTaluu HeoOX0AUMO MPaBUIbHO OTBETUTD Ha 2 U
BbIIIIe BOMPOCOB. OTBET Ha BOIIPOC /I0/DKEH OBbITh ITPaBU/IBHBIM, COfI€P)KATeMbHBIM, APTYMEHTUPOBAHHBIM.

CrKCOK KOHTPOJIbHBIX BOIIPOCOB:

1. MaremaTuJeckoe MofieTMpOBaHNe TeueHHMH rasa. Tpraja MozieTMpOBaHusI.

2. VuterpanbHasi ¢opMa ypaBHeHHH ra30uHaMUKI. POPMY/TUPOBKA /151 TOKOSIILET0 s, ABVDKYIIIETOCS U TIOIBIPKHOTO
00BEMOB.

3. JuddepeniiyansHas GopMa ypaBHeHHM Ta30/uHaMUKH. KoHcepBaTHBHBIE U pU3NUeCKHe TilepeMeHHbIe.

4. Hekotopsle cBoiicTBa Matpull. ObparHas Marpuria. [Ipeobpa3oBanue mogobusi.

5. CobCTBeHHbIE UMC/Ia ¥ COOCTBEHHBIE BEKTOPA. MaTpHLIbI JIEBBIX U TIPABLIX COOCTBEHHBIX BEKTOPOB. [10/100HbIE MATPULILI U
JviaroHa/IM3aLysl.

6. BoyTHOBBIe pellieHus ¥ TUIIepOoTHUeCcKre CUCTeMBL. XapaKTepUCTHuecKast opma TUrepOooInueckol CHCTEMBL.

7. XapakTepuCTUUeCKUit aHa/IM3 CUCTeMbl YpaBHEHUI 0[HOMEPHOI aKyCTHUKU.

8. MuddepeniansHas 1 MHTerpajbHasi POPMbI YPABHEHUM T'a30[UHAMHUKH.

9. 3aKOHBI COXpaHEHWs [IjIsI MaTepHUaTbHOTO 00beMa 1 OaslaHCOBbIe COOTHOLIIEHUSI.

10. JuddepenimansHas hopMa ypaBHeHH Ta30BOM JUHAMUKH.

11. ®opma 060061TIeHHOTO 3aKOHA coxpaHeHHs. KoHcepBaTrBHas (hopmMa U KOHCepBaTUBHbBIE TIepeMeHHEIE.
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12. KoHcepBaTiBHasi 1 HEKOHCepBaTHUBHAs (POPMBI ypaBHEHHH ra30BO JUHAMUKU.

13. MatpuuHasi 3an1Ch YpaBHeHU ra30jUHaMUKU. BeKTop nepeMeHHbIX M BEKTOP [1OTOKa.

14. CBOWCTBO OAHOPOJHOCTH BEKTOpA MOTOKA. SIKoOMaH U KBa3uirMHelHast opMa CUCTEMBI yPaBHEHHUH.

15. KoHcepBaTiBHas 1 HEKOHCEPBaTHBHas (DOPMBI CHCTEMBI YPaBHEHUH ra30HaMUKH.

16. TTepemenHsble Jlarpanka. [uddepeniianbHas v MHTerpaabHast GopMyIMPOBKY 3a/iau B TepeMeHHbIX JlarpaHka.

17. llpuBefeHUe TUMepPOOTHUECKON CUCTEMBI K XapaKTePHUCTHUECKOU opMe

18. I'paHnuHbBIe YCIOBUS [ijisi TUITEPOOIMUECKUX 3a/au. XapakTeprcTrueckasi hopMa rpaHUUHbBIX YCIOBH.

19. BricTaBneHye rpaHUUHbIX YCIOBUM B 33/laue 0 KBa3MOJHOMEPHOM TeueHHUH B COTLIe.

20. 3amuch ypaBHeHUM Diinepa B MaTpUUHOM BH/e. JIMHeapu3aliysi Ha BpeMeHHOM Illare YypaBHeHUi Ta30Boi JUHAMUKH.
21. OneparopHble MeToAbl. OniepaTopHOe NpejCcTaBIeHre KOHEeUHbIX Pa3HOCTel.

22. CB#I3b pa3HOCTHOTO U AudepeHIMaabHOrO OMepaTopoB.

23. CBoliCTBa pellieHH# MPOCTeNIIIero ypaBHeHusI TiepeHoca U MpoCTeliiiero HeJIMHeMHOTO ypaBHeHUs TiepeHoca. ['paavieHTHast
Karactpoda. Pa3prIBHBIE pelieHus.

24. Pacriag pa3phiBa /i/1s1 HeIMHeHOTO ypaBHeHKsI lepeHoca.

25. TepBoe guddepeHLmanbHoe npubnmkenre. McciesoBaHye CBOWCTB Pa3HOCTHBIX CXeM Ha OCHOBE NEePBOro
IuddepeHITHaTBEHOTO TPUOVKEHUST

26. CBoiicTBa pelleHui pocTeiimx JuddepeHaabHbIX YPaBHEHUN B UaCTHBIX NTPOM3BOAHBIX. BO/THOBBIE peltieHUs.
Iuddysus. Juccunanys. Jucrepcus.

27. AnnpokcuMalysi BpeMeHHOIO 111ara B pa3HOCTHBIX CXeMax ra3ofuHaMuky Jlesnpra-¢opMa pa3HOCTHOM CXeMBI.

28. MeToabl IOCTPOEHUs Pa3HOCTHBIX CxeM. CXeMbl KOHEUHBIX Pa3HOCTeH U KOHEYHOTro 0ObeMa.

29. 3azava o pacriajie IpOM3BOJILHOIO pa3pbiBa. BeIuncieHre MOTOKOB Ha OCHOBE 3a/jauy O pacriaZie pa3phlBa.

30. /JucKpeTH3aLis HA OCHOBE METOZIOB KOHEUHOTO 00BeMa 1 CXeMbI Pacrazia IpOM3BOJIBHOTO pa3phiBa.

31. Cxembl paciiernyieHus1. Paciiernienue 1o ¢pu3nuecKuMm rporeccaM v MOKOOpPAWHATHOe paclierieHue.

32. CxeMsl pacIrieluIeHHs IIpY pacueTe KOHBEKTHBHBIX WIEHOB. PacijeryieHHe MaTpUUHBIX KO3Q(UIIMEHTOB U paciierieHue
BEKTODOB I0TOKa.

33. UckyccTBeHHas BsisKocTh Heiimana u Puxtmaiiepa

34. Cxema Jlakca Cxema Jlakca-Benzapoddda.

35. Cxema brma u YopmuHra.

36. KpuBosiHeliHble KOOPIMHATBI M KPUBO/IMHEHMHbIE CETKHU B 3aflauaX MeXaHUKU

37. TIpeobpa3oBaHue KoOpAWHAT. MeTpuueckre K03hGHUITMeHTHI MPSIMOTo M 06paTHOro TpeoOpa3oBaHus KOOpAUHAT. STKoOuaH.
dyHzaMeHTaNbHbIA MeTpUYeCcKUid TeH30pP.

38. Basuc KpUBOJIMHEMHBIX KoopAUHAT. MeTpuueckue K03(hGUIeHTbI

39. KoBapraHTHbIe ¥ KOHTpaBapHaHTHbIE [IPOEKIUY BEKTOPa B KDUBOJIMHEMHBIX KOOPAUHATaX.

40. TeoMeTpHUeCKHE COOTHOLIEHHS Ha KPUBOJIMHEHHBIX CeTKaX. [IJIMHBI, TUIOLIau, 0ObeMBI.

41. T'enepanjysi KpUBO/IMHEMHBIX CETOK Ha OCHOBE 3JUIMITUYeCKOM CUCTeMbI YpaBHEHHUI.

42. IuddepeHianbHas U BapyaljioHHasi (popMy/IMpOBKY KpaeBoi 3ajauu A/1s1 ypaBHeHus [TyaccoHa.

43. PacueT HeC)KMMaeMbIX TeueHUH U TeueHHH C MaJIbIMU CKOPOCTSIMHU

44. O606111eHHOE pellleHre YPaBHeHHU ra30jMHAMUKH. YC/IOBHSI COBMECTHOCTH [I/Isl Pa3PbIBHOTO PellieHHsl ypaBHeHUH
OZJHOMEPHO HeCTal[MOHapHO! ra3ofiiHaMUKU.

45. Metog, C.K. TonyHoBa. JInHeapr30BaHHbIe CXeMbl pacrnazia paspbiBa. [ToHsTHe 0 THOPUAHBIX cXeMaX. ANMPOKCUMAaLUs 110
Poe.

46. XapakTepucTiueckuii aHanu3 AuddepeHIMaabHOr0 ypaBHeH!s ¢ YaCTHBIMU [TPOM3BOAHBIMY BTOPOT'O MOPSiZIKa.

47. Pa3HOCTHas anmpoKcuMaLus rnpocTreidnmx auddepeHiaabHbIX oriepaTopoB (TiepBasi U BTopasi POX3BoHast, MOPSA0K
arrpokcuMaryy, hopmysisl fuddepeHIpoBaHys Ha3aj, BIiepe] U LieHTpasbHbIe).

48. Pa3HOCTHas armpOKCHMALUs MPOCTeHNX AuddepeHIraNTbHbIX orepaTopoB. [Iponu3BoHbIe HA TPEXTOUEUHOM IabiioHe.
49. CBOICTBO anmpoKCUMalLMK Pa3sHOCTHON cxeMbl CXOAUMOCTb Pa3HOCTHOM CXeMbl YCTOMUMBOCTb PAa3HOCTHOM CXeMBI.
3aBHUCUMOCTb MEXXJy alnpoKCcUMaliell yCTOWYUBOCTBIO U CXOAUMOCTBIO

50. UncieHHOe pelieHHe 3a71au rapabonruecKoro Tupa. Pa3HOCTHBIE CXeMBI /1l YpaBHEHHs TeTUIONMPOBOAHOCTH. MeToz
TIPOrOHKH.

KypcoBoii npoekT

KypcoBoii MpoeKT TpeACTaB/isieTCs B IeYaTHOM BHie B opMare, COOTBETCTBYIOLINM «[10/I0’KeHHIO TI0 COZIepKaHKIo,
odopmsieHHt0, OpraHU3al[iy BLITTOJTHEHHUS U 3alIIAThl KYPCOBBIX TIPOEKTOB U KypCOBbIX pabot BI'TY. 3arrura KypCcOBOTO
MPOEKTa MPOXOAUT B OpMe I0K/Ia[ia CTy/IeHTa 10 BBIOJIHEHHOM paboTe U OTBETOB Ha
BOIPOCHI WIeHOB KOMUCCHH. B xoze 3amute! KIT o6yuaroryiecs Z0/DKHBI TPOAEMOHCTPUPOBATh KYJIBTYPY Peud Tpu
W37I0’KEHWH CBOWX MBIC/IeH, IOTHUHOCTD B TTOCTAaHOBKE U M3/IO’KEHHUH MaTepHasa, HeoOXoiiMble HadaslbHbIe 3HAHUS 110
CYLLIECTBY 00CY>KIaeMOi TEMBI.

B cnyuae, eciiv odopmiieHre KypCOBOro IIPOEKTa U MOBeZleHue CTyJ,eHTa BO BpeMsl 3alllThl COOTBETCTBYIOT YKa3aHHbIM
TpeOOBaHUsAM, CTYIEHT MOyYaeT OLIeHKY:

- OLleHKa «OTJIMYHO» BBICTABJISIETCS, IIPY NIPaBU/IbLHOM BbINIO/IHEHUH KypCOBOIO IIPOEKTA, IIPaBUJ/IbHBIX OTBETOB
CTyZleHTa Ha Bornpockl rpenogasareisi ot 90 go 100%;

- OLIEHKA «XOPOLLIO» BBICTABJISETCS, MPH HE3HAUUTEILHBIX OIIUOKAX B COZIeP>KaHUU KyPCOBOTO MPOEKTA,

NpaBU/IbHBIX OTBETOB CTYZleHTa Ha BONPOCHI IpernoziaBaressi oT 75 fo 90%;

- OLIEHKA «Y/IOBJIETBOPUTEILHO» BBICTAB/ISETCS, TIPY He3HAUUTE/TBHBIX OLIMOKAX B COJepP’KaHUH KyPCOBOTO

TIPOeKTa, MPaBWILHLIX OTBETOB CTYZeHTa Ha BOMPOCHI Tpernofasatens ot 50 1o 75%.

- OL|eHKA «HEY/I0BJIETBOPUTEIbHO» BBICTABIISIETCS], [TPU 3HAUMTEJBHBIX OLIMOKAaX B COJlepP)KaHUU KYyPCOBOTO

MIPOEeKTa, TIPY AOMYIeH|UH TIPUHIUITHAILHBIX OMIMOO0K B OTBETAaX Ha BOIIPOCHI MPETo/aBaTeisi - PaBU/ILHLIX OTBETOB MeHee
50%.

OcCHOBaHUAMH AJIs CHU)KEHHS OLIEHKH 3ad KprOBOI‘/JI TPOEKT MOT'YT C/TYy>KUThb:
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- HEOPEXKHOE BBIMOTHEHNE,

- HM3KOe KaJyeCTBO rpadrueckoro Mareprana (HeBepHbIHM BbIOOp MaciiTaba uepTeskel, OTCYTCTBHE yKa3aHHsl eAHHHI]
v3MepeHUs Ha rpadUKax),

- He3HaUUTe/IbHbIe OIIMOKY IIPY OTBeTaxX Ha TeOPeTUYeCKHe BOMIPOCHL.

KypcoRBoti MpoeKT He MOXKET ObITh IPUHST U TOJ/IEXXUT TIepepaboTke B cTydae:
- HECOOTBETCTBHS 3a/IaH1I0 Ha KYPCOBOE TIPOEKTHPOBaHHe;

- OTCYTCTBUsI HEOOXOJUMbIX Pa3/IesioB,

- OTCYTCTBUSI He0OX0MMOro rpadruuecKoro Marepuara,

- HEKOPPEKTHOM 00pabOTKK pe3y/bTaToB BEIUMC/IEHHUH.

IIprumeps! TeMaTUK AJIs1 KyPCOBOI'O IIPOEKTUPOBAHUS:

. UnTeHcudrkays terrroobMeHa 3a CUeT pa3BUTHIX TIOBEPXHOCTEH.

. HuceHHOe MO/ie/TUPOBaHUe TerI000MeHHOTO arrapara.

. UncnieHHOe MoZieTMpoBaHKe 06TeKaH!s U TerioobMeHa chepuyecKux Tell.

. UncieHHOe MO/e/TIPOBaHIe 00TeKaHHs U TeTJIO00MeHa JieTaTeTbHOTO arnapara Ha 3aKpUTHYeCKHX YIVIax aTaky.
. HuceHHOe MO/ie/TUpOBaHHe 0OTEeKaHUs U TEIJI000MeHa TeJT B ra30BbIX MOTOKAX.

. UncneHHOe Mo/ie/TpOBaHue ABYx($a3HOro IOTOKa B TPaKTe SHepPreTHUeCcKod YCTaHOBKHU.

. UccneoBadye TeueHHs B KaMepe CTOPaHMs Ta30TyYpPOVHHON YCTaHOBKH.

. MogenvpoBaHue KaBUTALIMOHHBIX TPOLIECCOB Ha TPeOHBIX BUHTAX U Te/laX MPU BBICOKOCKOPOCTHOM [IBYXKEHUU.
. MopenvpoBaHre KOHBEKTUBHOTO TerioooMeHa B Tpyo6e.

0. MogenupoBaHUe TEJIOBOTO U ra30MHaMUUeCKOr0 BO3/1eiICTBHUS B3PbIBHOM BO/IHBI HA MHOTOC/IOMHBIE Tesa.
1. YuceHHOe MOZIeTUPOBaHKE TEMJIOBOTO COCTOSTHUS »KapoBO¥ TpyObl Kamepbl cropanust ['T-65.

2. 'a3oiHaMyYeCKye U TelyIoBble NPOLIeCChl IIPYU pa3e/leHUy CTylleHel pakeThl.

13. MogenvipoBaHue BAUSIHUS aKyCTUUeCKUX BO3MYILIeHUI Ha [IPOLiecChl KOHZeHCALK U UCTIapeHusl.
14. TIpuroToB/ieHNe TOPIOUMX CMecel ra30B BO BCTPEUHBIX CBEPX3BYKOBLIX CTPYSIX.

15. TeryiomaccoriepeHOC B OKOIOCOTIJIOBBIX /IBYX(a3HBIX TEUEHUSIX.

16. Iporneccs! TernyoMacconepeHoca B CBepX3BYKOBbIX UMIAKTHBIX CTPYSX.

17. TloaroroBKa ra3o06pa3Holi roproueii CMecH CBEPX3BYKOBBIMU COOCHBIMH CTPYSIMH.

18. MogenrpoBaHue MPOL[eCCOB TePMOOYPEHHs B KOCMUUECKUX YCTOBHSIX.

19. TepMuuecKrie Harpy3k4 B yZlapHO-BOJTHOBBIX TEXHOJIOTHSIX.

20. I'a30- ¥ TepMOIMHAMUKA pa3/ie/ieHusi CTyTieHel paKeThbl.

21. AspopriHaMHKa M HarpeB yNpaB/isieMOro CHapszja.

22. YucieHHOe MOJIe/TMPOBaHUE XUMUUECKH PearupyIoIINX TeUeHHH B 37IeMeHTax Terio00MeHHHKa.
23. MogiennupoBaHKe CUCTeMbI I'a30/[MHaMUUeCKOr0 HallbUIeHHsI C TIOJOrPeBOM pabouero rasa.

24. Maremarndeckoe MO/ie/TMPOBaHue TeI/I03alUTHOTO ITOKPBITHS.

25. T'a3oMHaAMIKa U TeII000MeH B3aUMOIEHCTBYSL CTPYH C MPerpazioun.

26. AsporepMoMexaHrKa [JO3BYKOBbIX JleTaTe/IbHbIX arapaToB.

27. UncieHHOe MOJie/TMPOBaHMe OBICTPONPOTEKAIOIIX ITPOLIECCOB C TETUIOBBIZETeHUEM.

28. UncneHHOe MOZe/IMpOBaHNe BIUSHUSA U3/TyUeHHs Ha NPOLiecChl TerjioMacconepeHoca.

29. Bzaumogeiicteue ctpyu XKP]I c oTAensieMoid CTyTeHbO paKeThl - HOCUTEJISI.

30. AHa/n3 SHepreTHUeCKUX XapaKTePHUCTUK KOMITOHOBOUHBIX CXeM I'DY30BBIX OeCITHIOTHBIX CaMOJIETOB.
31. MopgenupoBaHue ApeHa)KHOM CUCTEeMBI C TTOJ0TPEBOM.

32. MogenupoBaHue JUHaMUKU NIPOrpeBa KOHCTPYKLMK B YC/IOBUSIX ITOXKapa.

33. MojenvpoBaHue »KEKLMOHHOM ropesKy.

34. MogenvpoBaHHe ra3o- U 'MAPOJUHAMUKH B TETIJIOOOMEHHBIX 3/1eMeHTaXx.

35. MogenupoBaHre paboThl OPraHOB YIPaB/eH!s] KOCMUYeCKHX arlliapaToB.

36. B3aumopeticTBue Byx(a3HOW CTPyH C Iperpazou.

37. TepMoarHaMUYeCKUI MPOEKT ra3oTypOVHHON yCTaHOBKH.

38. IIpoekTHpOBaHVe 1 YUC/IEHHOE MOZeINpOBaHNe TepMOTa30uHaMuyecKux nporeccos BP/I.

39. UucieHHOe MOJe/TMPOBAHUE BETPOBBIX BO3/€MCTBUIN Ha 0OBEKTHI.

40. YrcneHHOe MOJIe/TUPOBaHKe MPOLIeCCOB TeryioobMeHa.

== OO WN -

JK3aMeH
JK3aMeH, BK/IIOUaeT B Cebsi Z1Ba KOHTPOJIbHBIX BOMPOCA 10 BRIOOPY MperofaBaTe/ist U3 CIIKCKa BOIIPOCOB /ISt
cobeceioBaHMS TI0 pa3zieniaM JUCIUTUIMHBI. [TepeueHb SK3aMeHaI[MOHHBIX BOMIPOCOB TIpuBeieH B YMK HCIUITIAHBL.

3HaHus, YMEHUsI U HAaBBIKY CTY/I€HTOB OMPe/e/IsIFOTCS C/IeYIOIUM 00pa3om:

OLeHKH «OT/IMYHO» 3aCTy)KUBaeT CTYZeHT, 00Hapy KUBIIIHI BCeCTOPOHHee, CUCTeMaTHIecKoe U ITy0oKoe 3HaHYe yuebHOTo
Marepuaa, yMeHre CBOOOJHO BBITIOHATE 3a/JaHus], TIPeJyCMOTPEHHbIE MPOrPaMMO, YCBOUBIINE OCHOBHYIO U 3HAKOMBII C
JIOTIONTHATE/IbHOM JTUTepaTypo, peKOMeH/J0BaHHOU Mporpammoi. Kak npaBuio, oLjeHKa «OTIMYHO» BBICTAB/ISETCS CTY[eHTaM,
YCBOWBILIMM B3aMIMOCBSI3b OCHOBHBIX TIOHSITHH AUCLIATUIMHBI B X 3HAUEHUH [J1s1 TpHoOpeTaeMoii MpodeCCrH, MTPOSIBUBILINM
TBOpYECKHE CIOCOOHOCTH B MOHUMAHWH, U3/IOKEHUH U UCTI0/Ib30BAaHUK YUeOHOro Marepuara.

OLIEHKM «XOPOILIO» 3aC/Iy)KUBAET CTY/IEHT, 00HAPY>KUBIIIMI [TOJIHOE 3HAHKE YueOHOro Marepyasia, yCIeHO BhITOTHSIFOLII
TIpeZlyCMOTpeHHbIe B MpOrpaMMe 3a/iaHusl, YCBOMBIINN OCHOBHYIO JIUTepaTypy, peKOMeH/[0BaHHYIO B nporpamMme. Kak
TIPaBUJIO, OLIEHKA «XOPOILIO» BLICTABISIETCS CTYJeHTaM, MO0Ka3aBIIM CUCTeMaThyeCKUid XapakTep 3HaHUM M0 AUCLUIIIMHE U
CITOCOOHBIM K MX CAMOCTOSITE/TbHOMY ITOTIO/THEHHMIO ¥ OOHOB/IEHHUIO B XOfie JasbHeliiel yue6Hoi paboThl 1
rpodecCcroHanbHON esATe/IbHOCTH.

OLIEHKH «yIOB/IETBOPUTELHO» 3aCY)KUBAET CTYNEHT, 0OHAPY>KUBIIINI 3HAHUSI OCHOBHOTO yuebHOro Martepuasna B 00beme,
HeoOX0oZMOM [1s1 jasibHelel yuaeObl ¥ Mpe/CTosIIIel paboTh 110 CHeL[abHOCTH, CIIPaB/ISTFOLIMHACS C BBIIIOTHEHHEM
3aJlaHWH, MpelyCMOTPEeHHBIX NTPOrpaMMoi, 3HAKOMbIN C OCHOBHOM /IUTepaTypoi, peKoMeH/10BaHHOM nporpaMmoit. Kak
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TIPaBUJIO, OLIEHKA «Y[OBJIETBOPUTEIbHO» BLICTABJISIETCS CTY[eHTaM, AOMYCTUBIINM TIOTPELTHOCTH B OTBETe Ha dK3aMeHe U TIpH
BBITIO/THEHHH 3K3aMeHaIIOHHBIX 3a/JaHiH, HO 00/1a/jafolMM HeoOX0UMBIMH 3HAaHUSIMHU [T X YCTPaHeHUsI 1107} PYKOBOZICTBOM
TIperofiaBaresisi.

OLjeHKa «HEeY/J0BJ/IETBOPUTEILHO» BbICTABIISIETCS CTYAEHTY, 00HapyKKBILeMy npobeJibl B 3HAHUSIX OCHOBHOTO yueOHOro
Marepwrara, JONMyCTUBIIEMY TPHHIMITHAJBHEIE OIIMOKH B BBITIOTHEHHH MPeAYCMOTPEHHBIX TIPOrpaMMoit 3agannii. Kak
TIPaBUJIO, OLIEHKA «HEY/[OBJI€TBOPUTEILHO» CTABUTCS CTY/I€HTaM, KOTOPbIe He MOTYT MPOJO/DKUATL 00yUeHHe WU TIPUCTYIIUTD K
npodeCCOHABHOM AesTeTbHOCTHY 110 OKOHYAHKY By3a 0e3 [JOMOMHUTe/IbHBIX 3aHATHH M0 COOTBETCTBYIOLEH JUCLIUIUIVHE.
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IMacropt ¢oHzAa OL}eHOUHBIX CPEZCTB

AypuTopHBIe o <
3aHATHSA B = °\k E
KOHTaKTHOH hopMe| b ] ==
o = =
- il FE | =k
= o) v o 4 s £ g O
29 H = S EE| &g
& = auMeHOBaHHUe pa3/ie/ioB U 5 2 = [ 5 E [eNe)
E E AMAAKTHYECKHUX e{UHHI] g E E ; E E ot <] S 5 8
75 ==x| ¢5 ST
@) X )
2R 2R EE == =32
g |9 & o | o = T
: -
= = o
Paspen 1. Marematuueckoe Ortuet no
4 7 |mopenupoBaHHe U BHIYMC/IMTETbHBIN 11 4 2 2 7 5 5 |mpaKThuYecKoMy
IKCIIEPUMEHT. 33/]aHUI0
4 7 Paspen 2. I:IHTEFpaJIbHaﬂ ¢opma 6 4 4 0 2 5 5 KonTponbHbIe
ypaBHeHHUI ra3oJUHAMHUKH. BOTIPOCHI
4 7 Pazpen 3. IuddepenunanbHas popma 5 4 5 ’ 1 10 10 KoHTposbHbIe
3aKOHOB COXpPaHEeHHsI. BOTIPOCHI
Pa3pgen 4. KauecTBeHHBIM aHA/IU3
ellIeHUH HeKOTOPBIX Oryer o
4 7 P . 12 4 2 2 8 5 5 |OpakThuecKomy
nuddepeHIIHANBHBIX yPaBHEeHHH B
33/laHUI0
YaCTHBIX MPOU3BOAHBIX.
4 - Pazpen 5. ,Z[I/ICKPUQTI/BEIIII/IH 8 4 4 0 4 5 5 KonTponbHbIe
MaTeMaTHYeCKOH MOJe/TH. BOTIPOCHI
4 7 Pa3pen 6. Knaccudukamms MeTOA0B 8 6 4 2 2 5 5 KoHTponbHbIe
pelleHUs CeTOYHBbIX YPaBHEeHUI. BOIIPOCHI
4 7 Pa3fen 7. BBefieHue B NoCcTpoeHHe 7 4 4 0 3 10 10 KonTponbHbIe
PacCyeTHBIX CeTOK. BOTIPOCHI
Paspen 8. Pemienue HecTaniuoHapHOro Orser no
4 7 A : i P 20 6 4 2 14 10 10 |npakTHMUeckoMy
YPaBHEHHUS TeIIONPOBOAHOCTH.
33/]laHUI0
4 7 Paspen 9. TeueHus ¢ yjapHbIMHU 14 4 7 2 10 10 10 KonTponbHbIe
BOJIHAMH. BOIIPOCHI
4 7 Pazgen v10. MopenupoBaHue BA3KHX 10 7 4 3 3 10 10 KonTponbHbIe
TeYeHUM. BOTIPOCHI
Pa3pen 11. IToaxoabl U MeTOABI Ortuer 1o
4 7  |BBIYMCIUTETBHOr0 MOAE/INPOBaHHUSA 7 4 2 2 3 10 10 |mpakTHMUeckoMy
TeueHHUH BA3KOM JKUJKOCTH U rasa. 3a/IaHUI0
4 7 |Pa3gen 12. KypcoBoi npoexT. 36 0 0 0 36 15 15 Kypcopoit
TIPOEKT
Bcero 3a 7 cemectp 144 51 34 17 93 100 | 100
Bcero nmo gucnunivHe 144 51 34 17 93 100 | 100
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KpuTepun onieHHBaHHSA

IICK-2.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omkpbimozo muna:

PaccMarpuBaeTcst KOHTPOJIBHBIN 00beM, ABMKYIIMICS CO CKOPOCTBIO vs. Uepes 37ieMeHT
TIOBEPXHOCTH 3TOro 06beMa CpeZia IIPOTeKaeT CO CKOPOCTHIO V. B 3TOM cilydae MOTOK cpefibl uepe3
TIOBEPXHOCTb 00beMa B IaHHOM TOUKe OyZeT orpefie/iiThCs Kak ...

Vcrionb3yliTe ciieyrolie 0603HaueHuUs:

VS - CKOPOCTBH KOHTPOJIBHOTO 00BeMa

V - CKOPOCTb CP€/ibl Uepe3 3IeMeHT KOHTPOJILHOro 06beMa
nl - MecTHasi BHEILHsIsI HOpMaJib,

n2 - MeCTHasi BHYTPeHHsIs1 HOpMaJb

3azjarhb 1ocsej0BaTeIbHOCTD AeHCTBUM TPU UCII0/Ib30BaHUM METO/ja IPOTOHKH Ji/Is1 0JHOMEPHOM
3a7laudl TeIIoNPOBOJHOCTH

BepHo /1 yTBep)KzieHUe, UTO M0/, CXOAUMOCTBIO pellleHus] [IOHMMaeTCsl CTpPeMJ/IeHUe peLleHust
KOHEUHO-Pa3HOCTHOTO aHa/Iora ypaBHEeHHs B UaCTHBIX TTPOU3BO/HBIX K PeLlIeHHI0 NCXOAHOTO
YPaBHEHUS IIPY U3MeJIBIeHNH CEeTKU

BepHo /i1 yTBep)KZieHUe: B U30/IMPOBAaHHON CUCTeMe C TeueHWeM BpeMeHH IpeKpalljaeTcsl BUAUMBII
MaKpOCKOMNHYeCKUi 00MeH SHeprveli U BeleCTBOM MKy Pa3/IMYHbIMY e€ YacTsIMU U CHCTeMa
MIPUXOJUT B TaKOe COCTOSIHME, IIPU KOTOPOM BO BCEX €6 YacTsIX yCTaHaB/IMBAIOTCS OJMHAKOBbIe
rapameTpsbl.

3aKOHBI COXpaHeHHsI KaKUX ITapaMeTpOB IIPeZICTaBIeHbI HIDKe

%Jﬂﬂdv = —ﬂp(v-n)db‘

a_
ad
Eﬂ] pvdl/ = — f[(pn + pv(v-m))ds
6- v 3
a al P o 1S
é‘tj:ﬂp L.+2 dy = H p+p ;-.-|-2 Ve
B - v s

DaMuUIMI0 KaKoro yYeHOro HOCUT YMC/IeHHbIN MeTO/, pellleHUs] HeCTalMOHApHbIX ra30juHaMuyueCKrX
ypaBHeHUH, 6a3UPYIOIINICA Ha aHATMTHUECKOM PeLlIeHHH 3a/jau O pacrajie POU3BOIEHOTO
paspbiBa?

BepHo /1 yTBepxx/ieHue, uTo yCaoBHe ycTolunBocTy KypanTta-®pugpuxca-JleBu Jjist SBHOM
Pa3HOCTHOM CXeMbl ypaBHeHUsI IepeHoca UMeeT BUJ;:

allr i
Ax

0=

u dy
3aHImHTE Pa3HOCTHBIE aHATOTH A4 [IPOH3BOIHOH IIEPBOTO IMTOPAIEKA a—j.
x

HCIIOJIB3VA CIIEOVIOITHE TOKH

. . 2 -

x-Ax X x+Ax X

BepHo /1 yTBep)K/ieHUe, UTO [P UCII0/Ib30BAHUU METO/a KOHEUHbIX Pa3HOCTel pelllaeTcsl Ha CaMOM
JieJle He ICXOZIHOe YpaBHeHMe B YaCTHBIX NIPOM3BOJHBIX, 8 MOAU(HULIMPOBaHHOE YPaBHEHHe.

Heob6xozuMoe ycioBre yCTOHUMBOCTH SIBHOTO UKMC/IEHHOTO pellieHus AuddepeHInaabHbIX
yPaBHEHHU} B YaCTHBIX IIPOM3BOJHBIX, HA3bIBAETCHI. .

Bonpocbl 3akpbimozo muna:
O600111eHHBIH 3aKOH COXpaHEeHHUst MOXKHO C()OpPMY/IMPOBaTh CIeAyOIUM 006pa3om

- U3MeHeHre HEeKOTOPOU COXPaHseMOU Be/TMUKHbI, CBSI3aHHOM C BbiZIe/IeHHOW TIOPLMel CTUIOIIHOM
Cpe/ibl, MPOUCXOUT TOJILKO 3a CUET UCTOUHUKOB 3TOM CyOCTaHLIH, JEHCTBYOIIUX BHYTPU 00BEMa.

- U3MeHeHHe 000 BeTMUMHBI, CBSI3aHHOH C BBI/Ie/IEHHOH MTOPLIMel CIUIOLTHON Cpe/ibl, TPOUCXOAUT
TOJIBKO 3a CYET UCTOYHUKOB 3TOM CyOCTaHLIMM, [eHCTBYIOIMX BHYTPY 0ObeMa.
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

- U3MeHeHUe HeKOTOPOH COXPaHseMOM Be/IMUMHBI, CBSI3aHHOM C Bbl/je/IeHHOU MOpLIMel CIUIOLIHON
Cpe/ibl, TIPOUCXOAUT 3a CUET MOTOKA, MPUHOCSIIEr0 Yepe3 rPaHUILbl MaTepHaTLHOTO 00beMa 3Ty
CyOCTaHIMIO BHYTPb 00bEMa, U 3a CUET UCTOUHUKOB, IEMCTBYIOIIUX BHYTPHU 00beMa.

- U3MeHeHre HEeKOTOPOU COXPaHseMOU Be/TMUKHbI, CBSI3aHHOM C BbiZie/IeHHOW TIOPLMel CTUIOIHOM
Cpe[ibl, MPOUCXOUT TOJIBLKO 3a CUET MOTOKA, TIPUHOCSIIIET0 Yepe3 rpaHUL[bl MaTepUaIbHOTO 00beMa
3Ty CyOCTaHIMIO0 BHYTPb 0Obema.

Urto Takoe MaTeMaTruecKast MoJiesib?

- TOYHOe€ IpeACTaB/IeHre peaJlTbHbIX O6T>€KTOB, TpOoL[eCCOB WX CUCTEeM, BbIDa>)KeHHOE B
MaTeMaTH4YeCKHUX TEPMHHaX U COXPaHsroIee CyljeCTBeHHbIe YePTbl OpPUT'MHA/Id

- TOYHOe TIpeZiCTaB/IeHNe peabHbIX 00BEKTOB, MPOL[ECCOB WM CUCTEM, BEIDA’KEHHOE B (PU3HUECKUX
TepMUHAX U COXPaHSIoLIee CyIieCTBeHHbIe UePThl OpUrHHAaIa

- HPI/I6]II/I)KEHHOE TpefcTaB/IeHre pea/lbHbIX 06'LEKTOB, TMpo1eCCoB WX CUCTEM, BBIDa>)KeHHOE B
MaTeéMdTUUYeCKUX TEPMUHAX U COXpdHsIOLee CylleCTBEHHbIe UepPTbl OPUTHAJ/T

- pUO/IKeHHOe TIPeZICTaB/IeH!e peanbHbIX 00BEKTOB, ITPOLIECCOB WK CUCTEM, BHIDKEHHOE B
(bu3MUeCcKUX TePMUHAX U COXPAHSIIOILee CYIIeCTBEHHbIE UepThl OPUTHHAA

MeTo/ KOHEUHBIX PA3HOCTEH OTHOCUTCS K K/IACCY ... METOZIOB PEIlIeHUsT YPAaBHEHUI MaTeMaTHueCKOM
busuky.

- BapUALIMOHHBIX
- MPOEKIJMOHHBIX
- BepOATHOCTHBIX

- YUCJIEHHBIX
Tpuaza MoJeTMPOBaHUS

- Mogens — Anroputm — [Iporpamma
- OkcnepuMeHT — Mogens — [Iporpamma
- Anroput™m — [IporpamMmma — DKCIiepUMEHT

- Mogenb — DkcniepumeHT — [Iporpamma
K KakoMy THITy OTHOCHTCS JAHHOE ypaBHEHVe

9%u  2%u

ax? T oy TSV

- SJJTANITHYE CKUI THIT
- mapabonue CKUA TUTT
- runepboIMye CKUH THIT

- CMeIIaHHOTI'0 TUIla
K KaKOMY TUITY OTHOCUTCH JaHHOe YpaBHEHUE

du *u
at  “ox?
- SJTUNTHYE CKUH THTI
- mapabo/MueCcKUi TUI
- runepboIMYe KU THI

- CMeLIaHHOT0 TUIa
K KakoMmy TUIly OTHOCHTCS laHHOe ypaBHEeHHe

a%u 5 d%u

9tz gz~ 0

- SJUTUIITUYE CKUM THUTT

- napabonuueckui TN
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- runepboIMYe KU THIT

- CMelIaHHOTO TUIIa
Ne 8 OCHOBO} MeTO/la KOHEUHbIX Pa3HOCTeH SIB/IseTCS:

- 3dMeHa HenpeprBHOﬁ 00/1aCTH U3MEHEHUsT He3aBUCHUMBIX repeMeHHbIX COBOKYITHOCTLIO
N30/IMPOBAHHBIX TOUEK

- peJiCTaB/IeHye PelleHrs B BUZle Pa3HOCTH ABYX U Oomee GyHKIMI
- TIOMCK pellleHus] Ha KOHeYHBIX OTpe3Kax MHTerpUPOBaHuUs

- ompe/ie/ieHre TIOTOKOB Yepe3 MOBEePXHOCTh KOHTPOJIBHOTO 00bemMa

Ne 9 NckyccTBeHHas BA3KOCTb M3MeHsIeT rpaJjJMeHThl BCeX lapaMeTpoB He3aBUCUMO OT ITPUYVHBI
BO3HUKHOBEHUS 3TUX TPAJIMEHTOB CJIEJYIOLMM 06pa3oM:

- YMeHbIIIaeT rPafiieHThl
- YBEeJIMUMBAET TPAJUEHThI
- OKa3bIBaeT BJIUSHUE TOJIBKO Ha TPAZMEHThI CKOPOCTH

- He BJIMSIET HA U3MEHeHHe STUX IPajIueHTOB
Ne 10 MeTo/, 1103BOJISIIOIIUIA [TOTYUUTh KOPHU CUCTEMBI € 33[JaHHOM TOUHOCTBIO ITyTeM CXOZSIIUXCS
0eCKOHEUHBIX TIPOI[ECCOB

- UTepaLjOHHbII MeTo7
- TOUHBIA METO/
- IPUOJTH>KEHHBIA METO/,

- OTHOCHUTE/TbHBIN METOZ,
IICK-2.4

Bonpocbl omkpbimozo muna:

Ne 1 Bepno nu yTBepx/ieHue, uto B cxeme C.K. ['ofyHOBa /7151 BIYKMC/IEHNsI BeJTMUMH MTOTOKOB Yepe3 rpaHu KOHTPOJIbHOTO
3/IeMeHTa HCII0/Ib3YeTCs aHa/IMTUUeCKOe pellieHHe 3a/jauu O pacriafie IIPOM3BOJILHOIO pa3phiBa?

Ne 2 BepHo /1 yTBep>K/ieHUe, YTO U3MeJIbueHNe CeTKH, CHIKasl MOTrPelHOCTh alnpoKCUMallii, MOXKeT YBe/TMUMBaTh
MOTPELIHOCTb OKPYIJIeHUSsI

Ne 3 Tlpwu pacriafie IpOX3BOJILHOTO pa3pbiBa MOTYT Pear30BbIBaThCS OMpe/e/léHHble KOHGUTypalLliy TeueH sl, YKaKUTe Kakye

Ne 4 BepHo /v yTBepKZieHUe, UTO U3MeJIbueHre CeTKU, CHYKas TIOTPeIlHOCTb OKPYIVIeHUs, MOJKeT YBe/IMUMBaTh I10IPeLHOCThb
annpoKCUMaLu

Ne 5 BepHo /i1 yTBep)K/ieHue, YTO U3MeJIbueHe CeTKH, CHIKasi OTPelHOCTb OKPYIVIEHHS], TeM CaMbIM CHU)KaeT MOTrPelHOCTb
anrpoKCUMariuu

Ne 6 BepHo /111 yTBep>kJieHre, uTo MeToZ, Jiliepa, Npe/icTaB/leHHble Ha PUCYHKe, allpOKCUMUPYeT UCXOQHOe
IuddepeHLIMaNbHOE YpaBHEHME C TIePBbIM MOPSAKOM TOUHOCTHU?

'H e

Ne 7
BepHo 1H yTBepKIeHHE. YT0 MOAH(DHIHPOBAHHEIH MeTo1 Jiinepa 2 mopsAIKa
TOYHOCTH OCHOBBIBASTCA Ha BBIYHCICHHH QYHKIHH ™! B MoCIeayomel TOUKe
¥™! 110 3HaYEHHIO YIIa HAKIIOHA KacaTelbHoH B Touke ( X172 yo+12),
pacIoIoKeHHOI! ocepeIHHe MeKIY ToUKaMH * H XL,

Ne 8 CBOHCTBO pa3HOCTHOMU CXeMEbI, 00yC/IOB/IeHHOE Ha/TMUKMEM B BBIP)KEHUH /IS TTOTPELTHOCTH arpOKCUMAaIiu
TIPOM3BOAHBIX UETHOTO MOPS/KA, Ha3bIBAIOT

Ne 9 BepHo /111 yTBep>KJieHHe, UTO M0J, CXOAUMOCTBIO pellieHNsI IOHUMaeTCsl CTpeM/leHNe pellleHHUsi KOHeYHO-Pa3HOCTHOIO
aHaJiora ypaBHeHUsI B YaCTHBIX TIPOM3BOJHBIX K PellIeHUI0 NCXOJHOTO YpaBHEeHUs IPH W3Me/IbueHUH CeTKU?

Ne 10 CBOKCTBO pa3HOCTHO¥ CXeMbl, 00YC/IOBIEHHOE HA/TMUMEM B BHIDAYKEHUH [I/Isl TIOTPEIIIHOCTH allPOKCUMALIH
TIPOM3BOZHBIX HEUETHOTO T0PsIJKa, Ha3bIBatOT
Bonpochbl 3akpbimo2o muna:
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Ne 1 TMonHast SHEpPrYst eAVHULBI 00beMa OTPe/IeIIeTCS KakK:
3mech:

P - IIIOTHOCTD

€ - BHYTPECHHAA 3HEPTHA

¥ - CKOPOCTh
¢ - TEIIIOEMKOCTE

(%)

Ne 2 B npaBoii 4yaCTH BbIpa)KeHUsI

du  u(t,x+Ax) —u(t,x—Ax) (Ax)*d%u 5,
ax 2Ax 31 ax3

BTODPOE U TI0C/IeAyIoIMe caraeMble Ha3bIBalOTCS
- KOHEeYHO-Pa3HOCTHBIM aHa/I0rOM IIPOU3BOAHOU

- TIOTPEeIIHOCTHIO aNTMpPOKCUMALUX TPOXU3BOJHOMN

- TIOPSIIKOM armnpOKCHMaLIMHU POM3BOAHOU

- TIOTPEIIHOCTHI0 OKPYIJIEHHSI
Ne 3 BribepeTe 3aKOH U3MEHEHUsI KOJTMUECTBA ABIDKEHUS

U'—t‘:/ffpvd'i’=—]/-;W[v-ll}d.‘?—i—j-/-n'ndﬂﬂi- /[[pfrﬂ'.
Y s g a

dov  dpv,v  dpyv,v  dpv.v  do, Jo, o .
PV | OPU=Y | OPYWY |, OPPY _ POz | 9y, 9% .
_ ot dr dy 2 dr dy 0z
:.i_e + dev, Oev, Oev, _dog-v do,-v do.-v oy
_ ot dr iy dz O vy iz ! '

;.—’;[/[p(%\'g—i—e) dV =— [[p(%vg—t-e) (v-n)dS+
-i_- = -lq: -

—|—//cr,r~\'r:'.5’+/[[pf-wf't-',
J. S

- o

Ne 4 BribepeTe 3aKOH COXpaHEHUsI SHEPTUH
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Gilf /f[;wd'ﬁ’ = —//-ﬂ'«'[\«'-Il}(ff.?-l-]./-ﬂndg-i- /[[pfﬂ'l".
v § s V

dpv N dpv,.v N dpv,v N dpv.v _ do, Jo, N dea.

+ — + pf.
_ ot dr dy 0z dr Ay gz !
de dev, dev, dev. doy-v doy,-v do.-v
— 4+ — — — = — - . + pf - v,
it dr ay iz dr iy az

% [/.[,U(%\'Q—FE) cfl-":—f[p(%vg+e) (v-n)dS+
- i—‘ = l‘;‘- =
—|—//cr,,wwf&'—k//[pf-vd't-',
/. S

du du  u(t,x) — u(t,x — Ax)

TTopsAmoK aImpoKCHMAIHH TIpoH3BogHOH 9% B dopmyne 9% Ax
paBeH

- TIEPBEIH

- BTOpOH

- TPETHH

- YETBEPTHIH

Ne 5

Ne 6
du

MPOH3BOIHOM JX MOKHO MOCTPOHTH CIETYIONee KOTHIECTBO KOHEUHO-
Pa3HOCTHEIX alIIPOKCHMALHH

- €JHHCTBEHHOE

- He Oonee ABYX

- He Oonee Tpex

- OECKOHEYHOE MHOKECTBO

Ne 7 KakuM 06pa3oM MOXKHO OLIEHHTh 3MeHeHHe CKa/ISIPHOM BeJIMYUHEI f(X), U3BeCTHOH B TOUKe X, B TOUke (X + dx), rae
dx manas BemurHa

fix) o
o

x xedx
adfl: T
) B
aflzx
@ -5
aflzx
o 200
8*f(x)

] f(:]:'} + Fd&?

dzx

dzx

Ne 8 Kakum 06pa3oM MOXKHO OLIEHHUTh W3MEHEHHe BEKTOPHOH BeIMUMHBI U(X), U3BECTHOM B TOUKE X, B TOUKe (x + dx), rae
dx marnast BenmuuMHa
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Ne 9 CeTouHOH (hyHKIIVEH Ha3bIBAETCS
- MHOXXeCTBO 3HaueHHH pellleHrs] KOHEUHO-Pa3HOCTHOTO aHAIoTa B y3/71aX Pa3HOCTHOM CeTKU
- MHO)KeCTBO 3HaueHHH pelleHus1 UCX0JHOro fuddepeHLIMaTbHOrO YPAaBHEHHS B y3/1aX Pa3HOCTHOM CETKU

- MHOKeCTBO 3HaueHHH pellleHrs1 KOHeYHO-Pa3sHOCTHOTO YPaBHEHNS BO BCel 00/1aCTy M3MeHeH!s] HelpephIBHBIX
apryMeHTOB

- HeIrpepbIBHOE pacripe/iesieHHe (GYHKLIHH B 00/1aCTH perreHvst
Ne 10 Kak nHaue Ha3bIBalOT MeTOJ OUCEKIIA?

- MeTop 10JIOBUHHOTO Je/1eHus
- Metop xopz,
- MeToj ponopLMOHaIbHBIX YacTel

- METO,EL «Ha4yaJ/IbHOT'O OTPE3Ka»
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