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

Crieniain3anusi/npo¢uib/mporpaMMa noAroToBKH

24.03.05 /IBurare/iu jeTaTe/IbHbIX annapaTroB

ABHaNMOHHAA U PaKeTHO-KOCMHUYeCKas Teln/I0TeXHUKa

‘YpoBeHb BbICILIero 00pa3oBaHHs BakanaBpuar
®opma obyuenus Ounas
®dakynbTeT A PakeTHO-KOCMHY€eCKOH TeXHUKH

Beinyckaromas Kadeapa

Kadeppa-pa3padoTuuk padoueii nporpaMmsl

A9 TIVTASMOT'A3OJMHAMMKA 1 TEIVIOTEXHUKA

A9 ITVJTABMOTI'A30IMHAMMKA U TEIVNIOTEXHUKA
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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 rpymmer: 2025
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-1.3 — CriocobeH MPOBOAUTH aHAIM3 TEIUVIOBBIX W Ta30[MHAMHUYECKHX TPOLIECCOB C KCIOIB30BAHMEM COBDPEMEHHBIX MH()OPMAIMOHHBIX
TEeXHOJIOTHH, FOTOBHOCT K NpO(e CCHOHABHOM 3KCIUTyaTalli COBPEMEHHBIX CPe/ICTB BbIUMC/IMTETBHOTO MOZE/IMPOBAHNS

DOpMUPOBaHHIO KOMITETEHLIH CITY>KUT JJOCTIDKEHHeE C/Ie/[YIOIINX Pe3y/IbTaToB 06pa3oBaHuUs:
IIK-1.3
3HAHUA:
Ha ypOBHe IIpe/|CTaB/IeHUIL:
- YMC/IeHHbIE METO/IbI, UCTIO/Ib3yeMble /115l IPOBe/IeHHsT PACYETOB 0 BbILIeyKa3aHHBIM MOJEJISIM;
Ha YPOBHe BOCIIPOU3BeZeHUsT:
- OCHOBHBIE CITOCOObI pa3paboTKM 1 IPYMEHEHHs! UNC/IEHHbIX METOZIOB /ISl PellleHHsl OTMeUeHHBIX 3a/[ay;
- Ccr1oco6bl TIPOBe/IeHHsT YUMC/IEHHBIX KCIIEPIMEHTOB TIPOL{eCCOB.
Ha ypoBHe ITOHUMaHHSI:
- OCHOBHBIE CBOICTBA UMC/IEHHBIX METO/0B;
YMeHus:
- CTPOUTh MaTreMaTH4YeCcKHe Mozie (pH3MUeCcKuX sIBlIeHHH;
- WCIOJIb30BaTh TeOPeTHUYeCKHe 3HaHWs /ISl pellleHWs] KOHKPeTHBIX NpPaKTUUeCcKUX 3ajiady, TPaMOTHO BbIOMparb MeTof U TapaMeTpsl
YKC/IEHHOT'O PellleH s, T10/IyYaTh pe3y/brar TpeOyeMoi TOUHOCTH;
- IPOBOZIUITh MaTeMaTH4eCKoe MO/ie/TMPOBaHHe MPOLIeCCOB;
- pa3pabarbIBaTh 1 IPUMEHSTh YHC/IEHHbIE METO/IbI;
HABbIKU:
- pa3paboTKK MaTeMaTHUeCKHX Mo/iesiel, OMUCHIBAIOIMX (PYHKIIMOHUPOBaHKe U3/e/nii Terno3HepreTuky u PKT;
- pa3pabOTKH 1 IPUMeHeHHs! YMC/IeHHBIX METOZIO0B;
- pellleHNs] MH)KeHepHbIX 3aflau C PHMeHeHHeM BbIUMC/IUTe/IbHOM TeXHUKU.
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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.

CogepkaHue AUCLIMIUIMHBI SIBJISIETCS JIOTMUecKuM rpogosbkeHueM gucuuruime: MEXAHUKA XXUJAKOCTHU 1 I'A3A, BBICIIIASA
MATEMATHUKA.

CofepxaHue AWCLMIUVIMHBL SIBJISIeTCS OCHOBOM Jyisi ocBoeHust gucumruindH: MOJE/IMPOBAHUWE BBICOKOUWHTEHCHBHBIX
ITPOLJECCOB.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:
¢ OIIK-1 — CriocobeH NpUMeHSITh eCTeCTBEHHOHAYYHbIe U 001LLeHH)KeHepHble 3HaHHs1, METO/bI MaTeMaTUUeCKOro aHa/iu3a 1
MO/Ie/TUPOBaHHsI, TEOPETUIECKOTO ¥ SKCIIePHMEHTAIbHOIO UCC/IeJ0BaHNs B TPO(eCCHOHAIBHOM AesITe/TbHOCTH

e OIIK-5 — Crioco6eH KCIo/Ib30BaTh COBpEMEHHBIE IT0AX0Abl U MeTOAbI pelleHus l'[pOC’[)ECCI/IOHaJ'ILHbIX 3a/la4y B obsacti aBHaL[IAOHHOﬁ u
paKeTHO-KOCMquCKOﬁ TeXHHUKU
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3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

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

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

KYPC

CEMECTP

u KHX e[IHHHIY

BCEI'o

AyauTOpHBIE 3aHATHS
B KOHTaKTHOH dopme

BCEro

Jlekuun

TIpakTHUYecKHe

3aHATHSA

CamocTosiTe/IbHas
pabora cTyjeHTOB

@®opmupyemasi
KommeTeHuust, %

TK-1.3

Pasgen 1. Mueckoe H BBIMHCTI 3KC 1. VICTOpUS PasBUTHA BHIMMCIHTeNLHOT
rasozuHamuki. Tprajja MaTeMaTHUeCKOro MOJe/IHPOoBaHHs. MeTo/iKa MaTeMaTHyecKoro MofieMpoBanus. OCoGeHHOCTH
BBIYMC/THTE/TLHBIX 33/]a4 a3por ¥ TeI/IoMacc a. B TH CC UHPO]
TEXHOJIOTHA B 3a/ja4ax BHIYMC/HTE/LHOTO MOJIeIMPOBaHHs. UMC/IeHHOe MO/IeTMPOBaHKe B 3aja4ax asPOKOCMHUECKOH
TexHHKK. COBPeMeHHbIe CHCTEMbI YHC/IEHHOTO MO/Ie/TMPOBAHHS M NIaKeTh PUK/IAHbIX MPOrpaMM. JOCTHIHyThIe

TBI M TIPC e pa3paboTKu.

Paspen 2. UnTerpanbHas gopma y r 3aKOHBI C Anst 0 o6beMa 1

1€ COOT TIoHSITHS M HOTO 0OBbemMa: it 06bem, it B IpocTpaHcTBe 06BEM,
TMepeMeIaloliCs B IPOCTPAHCTBE 00beM. DH3UKO-MeXaHHUeCKHe XapaKTepHCTHKI MaTepHabHOi YacTHLbL. [ToToku
yepes3 MOBEPXHOCTh KOHTPO/TbHOrO 0GbeM. TT0TOKH Yepe3 MOBePXHOCTh KOHTPOIBHOMO 06beM. BHyTpeHHHe HarpsukeHH s,
Dopm 3aKOHOB ¢ 3aKOHOB C anst 0 o6bema. POpPMyMPOBKA
3aKOHOB COXpaHeHHst /115t q»mcuponaunoro obbema. banascosele y BaniaHcoBble CooT s
ocsi oGbema. THOCTb /IBYX (DOPM 3arIviCH HHTErPaibHbIX 3aKOHOB C

Paspien 3. ludpepeniannuas popma 3akoHoB coxpanennst. [JuddeperipanbHas hopma 3aKkOHOB COXPAHEHHs Ji/1st
(DHKCHPOBAHHOIO KOHTPO/ILHOrO 0GbeMa. 3aKOH COXPaHeHHs MacChl. 3aKOH H3MEHEeHHs! KOJIMUeCTBa JABHKEHHs. 3aKOH
« 9Hepruu. KoncepearueHas qupMa CHCTEeMbI i yuHaMuKK CI, i cpejibl.

Pasen 4. Kar 1#i ananm3 p ALHBIX i B UACTHBIX MPOM3BOHBIX.
Tpocretituee yeckKoe E 7l nepeHoca. XapaKTepUCTHKM HeJIMHeHHOro ypaBHeHHst
nepeHoca. YKpyueH#e BOJTHOBOrO (JpOHTa M BOHUKHOBEHHE Pa3phiBOB. VIHTerpasibHbli 3aKOH COXpaHeHHst st
HE/IMHEIHOTO ypaBHeHHs N1epeHoCa. XapaKTepUCTHHeCKHii aHaTIM3 CHCTeMBI YPABHEHHH OJIHOMEPHOIH aKyCTHKH.

XapaKTepUCTHKH B K1aCC cuctem

Paspien 5. JIMCKpeTH3anus MaTeMaTHUeCKoi Moeu. OnepaTopHble MeTo/ibl B HCUMCIeHUH pasHocTeld. KoHeuHble
PasHOCTH 1 IPoM3BOAHBIe. TTOHsITHE 06 ONEpPAaTOPHBIX METOAAX BHIYMC/ICHHs Pa3HOCTEH. MeTo/ibl OCTPOCHNS Pa3HOCTHBIX
cxeM. CXeMbI KOHEUHBIX Pa3HOCTEH i KOHEYHOro 0GbeMa. BapHalOHHbIe i POEKIMOHHBIE METO/{bI. KOMIaKTHbIe CXeMbI i
CXeMBbI BLICOKOTO MOpsifika. CBOMCTBA PasHOCTHBIX cXeM. CXOZMMOCT, aNNpOKCHMALHs, YCTOMUHBOCTE. PA3HOCTHOIT CXeMBL.
TIoHsITHE 0 MC Ti. KOHCepBaTHBHOCTb Ha Pa3HOCTHOI ceTKe. TToHATHe SKOHOMHYHOCTH.

Paspen 6. Knacc MeTOJI0B P c ii. OCOBGEeHHOCTH peau3aLi CeTOUHBIX METOL0B
151 9/UTMITHYECKHUX, apaGoIiueckyx 1 rurnepGomiueckix 3ajad. [apaGomiueckie 3aa4i. MeToJ CKa/spHO#A POrOHKH.
Pa3HOCTHbIE CXeMbI /1 IBYMEPHBIX 3a/jad. [TOHSATHeE 0 MeTO/e APOGHBIX IAaroB M Pa3sHOCTHBIX CXeMaX PaCIIjerIeH s,
DJUMNTHYECKHE YPAaBHEHUS ¥ CHCTEMbI. PasHOCTHbIE CXeMbl J15 Y/UTMITHYECKUX 3ajjad. YpasHeHue [lyaccona. ITpsivbie
MeTozibI pertierns. OBljie CBe/IEHNs O TeXHHKe PaboTh C Marpuamu. 1 METO/{bI PELlIeHHsL.
MeToyibl yCTaHOB/IeHHs.. AMMPOKCHMALSA TPaHHYHBIX yC/I0BHiA. TunepBomiveckue 3aja4n. 3anuchk ypaBHeHuit Jiitepa B
MaTPUYHOM BHZE. WSl Ha mare it ra3oBoit Marput SIKOGH /151 TOTOKOB.
ANmpoKCHMalis BpeMeHHOTO [iara.

Pazpesn 7. BeejileHHe B IOCTPOEHHE PACUeTHBIX CTOK. PacueTHas ceTka 1 ee reOMeTpuueckye semMeHThbl. THIbI
pacueTHbIX ceTok. Crocobbl OMMCaHHs HeCTPYKTYPMPOBaHHBIX PACUETHBIX CeTOK. VICronb3oBanme oTobpaKeHwit s
TOCTPOEHUs! CTPYKTYPHPOBaHHBIX CeToK. Crioco6bI ajjanTalyu CTpyKTypPHPOBaHHBIX CeToK. [TocTpoeHHe KoHeuHo-
97IeMEHTHO# CeTKH. JINCKPeTH3aLHisi TeOMeTPHH.

Pa3pen 8. Pemenne 0 SIBHBIE ¥ HesIBHBIE CXeMbl. MeTOJ POroOHKHU.
BeKTopH30BaHHbIe alrOPUTMbI. PaccMoTpeHue pertieHust M 15 P 0 Kpyra
3a/ja4: 3a/1auM C BHYTPEHHHMH HCTOUHHKAMH TTUTa, 33/ja4u C TerIopH3HIeCKHMH MlapaMeTpamH, 3aBHCALLAMH OT
Temreparypbl, AByxdasHble 3aaum C 1o T pasziena as.

20

14

PH3}J[EII 9. Teuenus ¢ YAApPHBIMH BO/THAMH. ,C[HCKPETH3BL‘M}I ‘Ha OCHOBEe MeTO/J0B KOHEYHOro obbema 1 cxembl pacnaza
mpovBOHOrO paspiisa 3azaua Pumana. Meto C.K. TostyHoBa. JIHHeapu3oBaHHbie CXeMbi pacriaia pasphisa. TToHsTHE 0
CxXemax. '0 HeCT ‘0 COMJIOBOI'O TeYeHHMs .

Pa31;|e/l 10. BA3KHX . Crioco6b1 MC 3aa4
Jlarparxa u Diinepa. Toxopp!
it TypOyneHTHOCTH.

JKHZIKOCTH 1 rasa. Topxozbt
TypByneHTHbIX Teuennii: RANS, LES, DNS. Knaccndukayst

Pa31;|e/l 11. TToX0/1 H MeTOAbI BHIYHC/THTETLHOTO MO/Ie/THPOBAHMSA TeUeH it BA3KOH XHAKOCTH U ra3a. CoBpeMeHHbIe

TEXHOJOTHH /15l BBIYMC/HTE/IEHOTO MOJe/TAPOBAHHST 33/jau TeueHHs! BAI3KOM HKiAKOCTH. TTakeTsl CAE-
TexHojiornu. CTpyKTypa naketoB. I1pe- i NocTrpoLeccuur perietnsi [IpUMepbl peliieH s pa3iuyHbIX 3aad.

Paszpen 12. Kypcosoii npoexT. Hanvcanye KypcoBoro npoeKTa 1o MHAMBH/IyalbHOMY 3ajjaHHo.

36

Bcero 3a 7 cemecTp

34

93

Bcero no AuCHHIUIHEE

34

93

3.2. AyAMTOPHBIN NPAKTHKYM

Homep 1 HauMeHOBaHuUe
paspena JUCHUIINHBI

Tema NMPAKTUYECKOro 3aHATUA

aya.
4JacoB

Oobem,

Paszen 1. Maremaruueckoe
Mo/le/TMpOBaHue U
BBIUMC/IATE/bHBIN
9KCIIeDUMEHT.

VIHTerprpoBaHue CUCTeM 0OBIKHOBEHHBIX [ depeHIanbHbIX YPaBHEHHUH.

Pa3pen 3. JuddepeHupmanbHas
(opma 3aKOHOB COXpaHEeHHsl.

Oco6eHHOCTH Pa3HOCTHBIX CXeM [/Is1 3a/la4 ra30ANHAMHUKH.

Paznen 4. KauecTBeHHbIN
aHa/M3 pelleHn HeKOTOPBIX
nuddepeHLIMaTBHBIX
YpaBHEHHH B YaCTHBIX
[IPOM3BO/HbIX.

PasHocCTHAasI cxeMa [IJIs ypaBHEeHUM aKyCTUKH.

Pa3pen 6. Knaccudukarys
METO/I0B pelLleHNs] CeTOUHbIX
ypaBHEHHH.

[TprMepbI Pa3HOCTHBIX CXeM /UTMITHYECKUX U THIIepOOINUeCKX CHCTEM ypaBHEHHUH.

Paznen 8. Pemenue
HeCTaLIOHAPHOTO YPaBHEHUsI
TEIIONPOBOAHOCTH.

MeTo/, KOHEeUHbIX pa3HOCTeH /i1 HeCTallOHAPHOTO YpaBHeHUs TeT/IONPOBOAHOCTH.
OpHoOMepHasi, iByMepHasi 3a/jaua TelIoNpoBOAHOCTU. I paHnyHble ycaoBus 1, 2, 3 1 4 pojoB.
"YpaBHeHVe TeIIONPOBOSHOCTH C 3aBUCSIIIMH OT TeMITepaTyphl TeIIopr3nue CKUMI
ko3 duLeHTaMy. YpaBHeHYe Tell/IoNPOBOJHOCTY C BHYTPEHHUMU UCTOUHUKAMHU TellIa.

Pa3znen 9. Teuenus ¢
y,ApHBIMU BOJTHAMU.

YpaBHeHUs1 OZIHOMEPHOT0 HECTALIMOHAPHOTO COTIIOBOTO TeueHHst. MapliieBble MeTOABI -
MO/Ie/TPOBaHKe HayaIbHOIO y4acTKa CBePX3BYKOBOI CTPYH.

Pasgen 10. MogenupoBaHue
BSI3KUX TEUEHHUH.

BBICOKOPEITHO/Ib/ICOBbIE 1 HU3KOPEHHOIIb/ICOBBIE MO/l TYPOY/TI€eHTHOCTH.

Paspen 11. [Toaxozabl ¥ MeTOABI
BBIUMC/TUTETBHOTO
MOJIe/IMPOBaHUs TeUeHNH
BSI3KOH JKMZIKOCTH U rasa.

nipuMeHeHneM CAE-TexHONOTHiL.

HpI/IMepLI MO/ie/IMPOBaHuA TeUeHUH BSA3KOU JKUJKOCTHU U r'a3a Ha NpyuMepe pa3/IMyHbIX 3a/iad C

Bcero 3a 7 cemectp

17

3.3. CamocrosiTesibHas pabora crygenta (CPC)
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Ne Homep 1 HauMeHOBaHHe Cojepkanue yueGHOr0 3aJaHus O0neMm,
n/n pa3aena AMCLUIIHHBI 4yacoB
1 VI3yueHue maTepuasa pasferna. 2
Paspgen 1. Maremaruiueckoe Harmmcanvie mporpamMmmel nHTerpupoBanus cucremsl OZ1Y Ha nprMepe BHYTpeHHei
5 |MOAEIMPOBAHHE 1 rasofguHamuky PITT B TepMosiHaMUyecKoli ocTaHoBKe. PopmMypoBaHue MaTeMaTH4eCKoM 5
BBIUMC/IUTE/IbHBIN SKCIIePUMEHT.  |mogpesiu. CornocTapieHre MeToja Disiepa MepBoro Nnopsiika TOUHOCTH U
MOAU(ULPOBAHHOTO MeToZla D¥isiepa BTOPOTo MOpsiika TOYHOCTH.
3 Pazpen 2. E/I HTerpa/bHas opma W3yueHue marepuasna paszena. 2
ypaBHeHU} ra30[MHaMUKU.
4 Pasnen 3. [ludepentmansHas VI3yveHue mMaTepuasa pasferna. 1
(opma 3aKOHOB COXpaHEeHHsI.
5 Pa3/:len 4. KaueCTBeHHbII aHa/IU3 I/I3yquy1e MaTepuasa paszerna. 2
peleHnH HeKOTOPBIX
6 |mudbdeperupansubix ypasHernuii Hal‘II/IC{;\JHI/IE NporpamMMel MOZie/TMPOBaHusI PaCIIpOCTPaHeHHs aKyCTHUeCKOrO BO3MYILLeHHs B 6
B YaCTHBIX MTPOM3BO/IHBIX. ra30BOU Cpefie.
7 Paspen 5. 'HHCKEETmauHH W3yueHue marepuana paszena. 4
MaTeMaTUuecKoi MoJenu.
Pazgen 6. Knaccudukarps
8  |MeTo/0B pellleHus] CETOYHBIX W3yueHue marepuana paszena. 2
ypaBHeHHIA.
9 Paspen 7. Baepenme B W3yueHue marepuana paszena. 3
MOCTPOEHHe pacyeTHBIX CeTOK.
10 VI3yueHue maTepuasa pasfena. 2
1 Paspen 8. Pewenue Harncanue nporpammbl MO/Zle/IMPOBaHKs HarpeBa OZJHOMEPHOTO CTepIKHS € OCTOSIHHBIMU 5
HeCcTal[IOHapHOTO ypaBHeHUst Teruodu3nUeCcKMMU CBOWCTBaMH. SIBHast CxeMa MHTETPHPOBaHMSI.
12 TEryIONPOBOAHOCTH. Harucanue nporpaMmbl MO/ie/IMpPOBaHKs HarpeBa OZJHOMEPHOTO CTEPI>KHS C ITOCTOSTHHBIMU 7
Ternnodu3nUecKUMH cBoiicTBamu. HesiBHasi cxeMa MHTerpUPOBAHMUS - METOZ, IPOTOHKH.
13 Paszen 9. Teueus ¢ yaapHbIMM W3yueHne marepuasna pasgena. ; 2
14  |Bomsamm. BrironHenye npakTryeckoro 3agaHus NeS Ha TeMy "MojenMpoBaHue CBePX3BYKOBOIO 8
o6TeKkaHust Tejla MOTOKOM Bo3zyxa".
15 Paspen 10. MOQMHPOBaHHe VI3yueHue mMaTepuasa pasferna. 3
BSI3KHMX TeUeHHH.
Pazpen 11. ITogxoasl ¥ MeTOAbI
BBIUMC/TUTE/TBHOTO
16 . .. |3yueHue marepuasna paszena. 3
MO/le/TMPOBaHusI TeueHUH BA3KOU
JKUJIKOCTH U rasa.
BeInonHeHre KypcoBOro npoekTa o MHAUBUAYaIbHOMY 3aJjaHui0. AHa/IU3 NPOLIeCCOB U
17 |Paspgen 12. KypcoBoii IpoexT. ¢hopMupOBaHHe MaTeMaTH4eCcKuX Mogiesield. [IpoBe/ieHre BEIUMC/TUTEILHOTO MOJIe/IUPOBaHus.| 36
Anami3s pesysesratoB. [10AroToBKa MOACHUTENBHOM 3aNMCKH, JOK/Ia/a 1 TTpe3eHTaryiu.
Bcero 3a 7 cemecTp 93
3.4. KypcoBoii mpoeKkT
INEPUOJ,
COJIEP)KAHUE 3TAMA HNCIIO/IHEHUS | IVIAHUPYEMOE
(Hepen BPEMSI (uac)
cemecTpa)
Ortan 1. O6cyx/aeHre ¢ pyKOBOAUTEIEM Cofiepykanusi paboThl. Orpe/iesieHue 1eJieii v MmoCTaHOBKa 1.2 6
3a/1au pabotsl. PaspaboTka nsiaHa paboThl Hafl TPOEKTOM
Orar 2. AHa/M3 MTepaTypbl 110 TeMaTHKe KypCOBOTO MPOeKTa. AHa/u3 NpoTeKarollMX MPoLieccoB U 3-8 10
(hopMupOBaHUe MaTeMaTHUeCKUX Moferneit
Otan 3. [IpoBe/ieHre BBIUMCIUTEIBHOTO MOZIe/TMPOBaHNsl. AHa/IM3 pe3y/IbTaToB UMCIeHHOTO 9-16 15
MOZIe/IMpOBaHuUs
Otan 4. [ToAroToBKa NOSCHUTE/ILHOM 3alliCKY, JOK/Ia/ia U Ipe3eHTaluu 17 -17 5
Bcero 3a 7 cemecTp 36
4. ®OPMBbI KOHTPOJISA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 56 7 8|9/ 10 |11| 12 13 14 15 16 | 17
7 Ortu. o I13 Otu.noI13 | 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 — oTUeT No NpakTUYeCKOMy 3aJaHUI0;
¢ KB — KOHTpOJ/IbHBIE BOIPOCHI;
o KII — KypcoBO#1 POEKT.

TekyImuii KOHTPOJIb YCIIEBAaeMOCTH CTYAEHTOB IIPOBOAUTCS B JICKPeTHbIe BpeMeHHble MHTepBaJIbl B CIeyOIMX (Gopmax:

e [MarHOCTHYecKast pabora;

e OTUYET 110 MPAKTHYECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCH;

*  KyDPCOBOIi [POEKT.

IIpoMe)xyTo4Hasi aTTecTalMsi MPOBOAUTCS B hopmax:
*  3K3aMeH.
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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. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas iardopma FOpaiiT. [Ij1s1 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®yHzpameHTanbHast 6rbmoreka BI'TY
«BOEHMEX» um. [1.®. YcTtuHoBa.

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/IMPOBAHME B APKT

AnHoTanus paboueii MporpamMMsI

Mucipnuaa YACJIEHHOE MOJE/TMPOBAHUE B APKT sBisercs AWCHUIUIMHOW dYacTH, ¢(opMHpyeMoil y4acTHHKaMH
oOpa3oBare/ibHBIX OTHOLIeHHH Oyioka 1, mporpamMmbl TMOATOTOBKM MO HampaeieHuto 24.03.05 [Jeueamenu snemamenbHbiX annapamos.
JuctmnimHa peammsyercss Ha ¢akynbrete A PakeTHo-kocmuueckod TexHuku BI'TY "BOEHMEX" um. [1.®. YcrunoBa Kadezpoit A9
TIJTASMOTA3O0JMIHAMUKA U TETIJIOTEXHUKA.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
ITK-1.3 CriocobeH NpOBOAWTH aHAAM3 TEIVIOBBIX M Ta30JMHAMUYECKHUX IIPOL[eCCOB C MHCIIONB30BAHMEM COBPEMEHHBIX HH(OPMAlMOHHBIX
TEeXHOJIOTMii, FOTOBHOCTH K NPO()e CCHOHA/IBHOM 3KCIUTyaTalid COBPEMEHHBIX CPE/CTB BbIUMC/IUTENIBHOTO MOAe/IMPOBaHUS.

Copiep>kaHHe JUCLUIUIMHBI OXBaThIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C BBIYMC/IUTENbHON ra3oMHaMUKOW. [laHHas JUCLMIUIMHA OpHEeHTHpOBaHa
Ha BbIPabOTKY HABBIKOB, HEOOXOAMMBIX /IS UCC/Ie/|0BaTe/IbCKOH 1 TIPOEKTHO-KOHCTPYKTOPCKO# AesITeNbHOCTH ClieLjia/IicTa B 06/1aCTH CO3AaHus
HOBOM TEXHHKH U B 00/1aCTH MHTeHCH(HKALMM pabounx TPOL|ecCOB B U3/|e/UIX BBICOKOH TexHOmorni. Ocoboe BHUMaHMe yie/sieTcs OCBOEHHIO
MeTO/Z[OB UMC/IeHHOTO MO/e/IMPOBAHUsI ra30/HAMUUeCKUX IIPOL{eCCOB, XapaKTepHBIX /s SHepreTHUeCKHX YCTAaHOBOK DPas/IMUHBIX TUIIOB, a
TaK)Ke aKTMBHOTO B/la/leHHs] MeToZlaMy pacueTHOTO MO/e/IMpOBaHMsl TelioMaccornepeHoca. VisyuatoTcsi coBpeMeHHbIe IO/XO0/bl BEIYUC/TUTETbHOU
ra3ofiMHaMUKH, peaji30BaHHbIe B CIIelMaIM3UpOBaHHbIX HH(opMaroHHbIXx CAE-cpezax.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [MarHOCTHYecKast pabora;
e OTUYET 10 MPAKTHUECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCH;
e KyDCOBOIi [IPOEKT.

ITpoMeKyTouHas aTTecTalus IIPOBOJUTCS B hopMax:
*  9K3aMeH.

OO611jast TPYAOEMKOCTh OCBOEHUS AUCLIMIUTHBI COCTaBsieT 4 3.e., 144 u. TIporpaMmoli AUCLUIUTHHBI TIPEAYCMOTPEHbI JIEKIIMOHHbIE 3aHATUs (34
4.), Ipaktrueckue 3ausaTus (17 4.), camocrositesibHast pabora cryzenra (93 u).
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TEXHOJIOI'A 1 ®OPMBbI

TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
YMCJIEHHOE MOJE/IMPOBAHVE B APKT

OBYUYEHUA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIIMHEI COCTaB/sieT 144 4., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 93 4., OTBe/IleHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue paGoTbl

Pexomenjyemasn siMreparypa

TpyaoeMKOCTB,
yac.

Pa3uen 1. MaremaTuueckoe MoOAe/IMpOBaHue U BbIYMC/TATETbHBIN 3KCIIepUMEHT.

W3yuveHne mateprasa paszena.

K. H. Bonkos, B. H. Emenssitos, U. B.

Hanucanve nporpamMMel HHTerpupoBaHusi cucteMel O/1Y Ha nprmepe
BHyTpeHHel rasoguHamuku PIITT B TepMoAMHAMIUECKOM ITIOCTAHOBKe.
dopmMHrpoBaHre MaTeMaTHueCcKol Mofiend. CorocTaBiieHle MeTozia Jiiepa
[1epBoro Mopsiika TOYHOCTH U MOAUGHLPOBAaHHOTO MeTozia Jiiiepa BTOPOro
MopsiIka TOUHOCTH.

TetepuHa. . I'a30Bble TeueHus B COIIAX
sHeproycraHoBok: M.: ®VI3MATJINT, 2017
(BBegeHue, 1)

K. H. Bonkog, B. H. EmenbsHOB. .
Beruuc/uTenbHble TEXHOIOTUU B 3a/ja4axX
MeXaHUKY >KHJJKOCTH U ra3a: M.:
OU3MATIINT, 2012 (BeseHue)

Wroro no pasgeny 1

Pa3pen 2. UnTerpansHas ¢opmMa ypaBHeHHH ra3ofHHaAMHKH.

W3yuenne mareprasa pasiena.

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

Wroro no pasgeny 2

Paspen 3. TuddepennpansHasn popma

3dKOHOB COXpaHeHHUdA.

W3yuenne mareprasa pasiena.

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

K. H. Bonkog, B. H. EmenbsHOB. .
BbluncuTeNbHbIE TEXHOIOTHU B 33/ja4ax
MeXaHHUKH )KUIKOCTH U ra3a: M.:
OUB3MATIINT, 2012 (2)

Wroro no paszeny 3

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

A/ TBHBIX ypaBHeHl/[ﬁ B YAaCTHBIX MPOU3BOAHBIX.

HWHTErprpOBaHus - MeTO/ IIPOrOHKH.

V3yyeHue maTepuasa pasjena. B. H. EmenbsHOB. . Unc/ieHHble MeTOABIL: 2
Hanucanue nporpaMMbl MoZie/TMpOBaHUsI paclipoCTpaHeHUsl aKyCTUUeCKOro BBE/IEHME B TEOPUIO PasHOCTHBIX CXEM: 6
BO3MYILIEHHs B ra30BOii cpe/ie. Mocksa: FOpaiit, 2020 (4.2)
Wroro no paspeny 4 8
Pazpgen 5. JucKkpeTu3anus MareMaTHYeCcKoi Mo/ie/IH.
K. H. Bosnxos, FO. H. [leptorun, B. H.
EmenbsiHOB. . Pa3HOCTHBIE CXeMbI B 3aja4ax
ra30BOi AMHAMUKU Ha
HeCTPYKTYPHUPOBaHHBIX ceTKax: M.:
W3yueHne marepuasna pasgena. ®UBMATIIIT, 2014 (1.1, 1.2) 4
B. H. EmenbsHOB. . Unc/ieHHble MeTOAbIL:
BBe/leH/e B TEOPUIO Pa3HOCTHBIX CXeM:
Mocksa: FOpaiir, 2020 (2, 3)
Wroro no paspeny 5 4
Paspen 6. Knaccugykanus MeTo0B pellleH!sI CeTOYHBIX YPaBHeHUH.
B. H. EmesnbsiHOB. . Unc/IeHHBIE METObI:
VI3yyeHue MaTepuasa pasjerna. BBe/leH/e B TEOPUIO Pa3HOCTHBIX CXeM: 2
Mockea: FOpaiit, 2020 (6, 7)
Wroro no paspeny 6 2
Pa3fen 7. BBefieHHe B IOCTPOeHHEe PaCUeTHBIX CETOK.
B. H. EmenbsHOB. . Unc/ieHHble METOAbL:
BBe/leHre B TeOPUIO0 Pa3HOCTHBIX CXeM:
Mockaa: FOpaiir, 2020 (2)
V3yueHue maTepuasa pasjena. K. H. Bonkos, B. H. EMe/bsiHOB. . 3
BbluncnnTebHbIE TEXHOJIOTHH B 3a/ja4ax
MeXaHUKU )KUZKOCTU U rasa: M.:
OU3MATIINT, 2012 (1.7)
Wtoro no pasgeny 7 3
Pa3pgen 8. PelieHue HecTaliMOHApHOI0 ypaBHEHHA TeIlJIONPOBOJHOCTH.
W3yueHue marepuasna pasgena. 2
Harucanue nporpaMmsl MOJleIMPOBAHHS Harpesa 0fiHOMepHOTO CTePIKHS B. H. EMe/bsiHOB. . UMCTCHHBIE METOTbI: 5
[OCTOSTHHBIMU Ter10(y3nuuecKMU CBOMCTBaMU. SIBHast CXeMa MHTEerpUPOBaHUSI. K
BBe/leH/e B TEOPUIO Pa3HOCTHBIX CXeM:
Harucanue nporpaMmst MO/Ie/IMPOBaHHS! Harpesa 0/IHOMePHOTO CTePXKHS Mocksa: FOpaiir, 2020 (7)
OCTOSTHHBIMM Terio(r3nuueckrMu cBolicTBaMu. HesiBHast cxema 7

11
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Wroro no paszeny 8

14

Pa3gen 9. TeueHus C yjapHbIMH BOJTHAMH.

V3yueHre MaTepraa pasjena.

BeInosnHeHye npakTAveckoro 3ajaHus Ne5 Ha TeMy "MogenpoBaHue
CBEPX3BYKOBOT0 00TeKaHMs TeJsla IIOTOKOM Bo3yxa'.

K. H. Bonkos, FO. H. [leptorun, B. H.
EmenbsiHoB. . Pa3HOCTHBIE CXeMbI B 3a7ja4ax
ra3oBoi AMHAMUKU Ha
HeCTPYKTYPHUPOBaHHBIX ceTKax: M.:
OUBMATIINT, 2014 (2.4)

B. H. EmenbsiHOB. . Unc/IeHHbIE METObI:
BBe/leH/e B TEOPHIO Pa3HOCTHBIX CXeM:
Mockga: FOpaiir, 2020 (6.3)

K. H. Bonkos, B. H. EmenssiHos, U. B.
TerepuHa. . 'a30Bble TeueHHs B COMIaX
3HeproycraHoBok: M.: ®VI3MATJINT, 2017

(©)

Wroro no paspeny 9

10

Pazaen 10. Moae/iMpoBaHHe BA3KHX TeYeHHH.

V3yueHue Marepuasa paszera.

K. H. Bonkos, B. H. EmenssiHos, B. A.
3asumko. . TypOy/eHTHbIE CTPYH -
CTaTUCTUYeCKHe MOZie/Id U MOJie/IMpOBaHue
KpYIHbIX BUxpeii: M.: ®U3MATJINT, 2013

@

Wroro o pasgeny 10

Paspesn 11. IToaxoAb! ¥ METObI BHIYMC/IUTE/IHHOT0 MO/ TMPOBAHUA TeUeH I BA3KOH XUJKOCTH U rasa.

W3yueHue marepuasna paszena.

K. H. Bonkos, B. H. EMenbsiHOB. .
BrruucmTesibHbIe TEXHOIOTHY B 33/ja49axX
MeXaHUKH >KUJKOCTH U rasa: M.:
OUBMATIINUT, 2012 (5)

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

Wroro no pasgeny 11

Pa3pen 12. Kypcoso#i i

POEKT.

BrInosiHeHHe KypcoBOTo NPOeKTa 110 HHANBHAYaIbHOMY 3aZIlaHHI0. AHAmM3
rporieccoB ¥ GopMHUPOBaHKe MaTeMaThuyecKUx Mogeseid. [IpoBesieHue
BLIYMC/IUTETEHOTO MOZIe/IMPOBaHus. AHaIN3 pe3y/abTaroB. [TogroToBka
[OSICHUTE/IbHOM 3aMMCKY, [J0K/1aZia U TIpe3eHTaLiu.

B. H. EmenbsHOB. . Unc/ieHHbIe METOAbI:
BBeJIeHHE B TEOPHIO Pa3HOCTHBIX CXeM:
Mockaa: FOpaiit, 2020 (Bce raBbi)

K. H. Bonkos, B. H. Eme/nbsHOB. .
Beruuc/uTeibHble TEXHOIOTUU B 3a/ja4ax
MeXaHHKH >KHJJKOCTH U ra3a: M.:
OUBMATIINT, 2012 (Bce rnaBbl)

H. H. ®énopoga, C. A. Banerep, M. H.
[Manusos. . OcHoBbl pabotel B ANSYS 17:

M.: [IMK Ilpecc, 2017 (Bce raBbl)

36

Wroro 1o pasgeny 12

36

12
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
YMCJIEHHOE MOJE/IMPOBAHME B APKT

®OH/] OHEHOYHBIX CPEJICTB

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

e [MarHoCTHYeckas pabora

e OTUYET 10 MPAKTHUECKOMY 3a/IaHHIO;
® KOHTPOJ/IbHBIE BOTIPOCHI;

e KypPCOBOI1 POEKT;

e 9K3aMeH.

Kputepuu onieHuBaHus

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

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

OTYeT 1o NPaKTHYeCKOMY 3a/laHHI0

OTuert 1o npakTU4yeckomy 3aganuto (I13)
Oruer 1o I13 nipefcTaB/sieTcs B e4aTHOM BH/ie B hopMarTe, TpelycMOTpeHHOM IaboHoM ordeTa 11o [13. Otuet o I13 AomKeH cofeprkaTh:
- TIOCTAHOBKY 3a/jauM, MaTeMaTHUeCKy!0 MO/Ie/lb 1 OCHOBHbIE PACYeTHbIE COOTHOLLIEHHS] UCIIOIb3yeMbIX METOZOB PeLIeHus;
- CXeMy pacueTHO# 06/1aCTH € XapaKTepUCTUKaMH CeTKH, KpaeBbIMH 1 HaYa/IbHbIMU YCJIOBUSIMH, Peai30BaHHBIMU B pelllaeMOM BapHaHTe;
- rpayeckoe TpesCTaB/ieHre I0IyYeHHbIX Pe3y/bTaToB;
- cofiepyKaHMe UCC/Ie0BaTeTbCKOTO 3a/laHus, Pe3y/IbTaThl BBIUNC/UTEILHOTO MO/Ie/TMPOBaHHsl, aHa/ i3 1 BHIBOZBI T10 TIPOBEAEHHBIM
HCCIe/JOBAaHUSIM.

3amura I13

3amura 13 mpoxoauT B opMe [0K/Ta/a CTy/ieHTa Mo BBINOJIHEHHOM paboTe ¥ OTBETOB Ha BOIPOCHI Ipertoganaress. [Ipoljesiypa 3aiuTsl
BK/IFOYaeT OTBETHI Ha BOIPOCHI TIperofaBaresis 1o pabote u paszeny Kypca. B xoze 3arurs! [13 obyuaroriiecs J0/DKHBI IPOAEMOHCTPHUPOBATh
3HaHWs1, YMeHUs] 1 HaBbIKH:

- KY/IbTYPY Peut TIPY U3/I0’KeHHUH CBOMX MBIC/IeH, TOTHYHOCTD B IIOCTAHOBKe U M3/I0)KeHUH MaTepHana,

- TIOHMMaHHe MOCTaHOBKH 3a/]aul, 3HaHHe OCHOBHBIX 3/1IeMEHTOB MaTeMaTH4YeCKoi Mozie/ny, popMy/IMpOBKa Haua/IbHbIX M PAaHUYHBIX yC/IOBUI,
060CHOBaHKe OCHOBHBIX YIPOLIAIOLIMX TTONOKEHHUH;

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

- yMeHUe aHa/lIu3UpOBaTh MOJIyUeHHbIe pe3y/IbTaThl ¥ yMeHMe IPOrHO3MpOoBaTh XapakTep IPOLeCCOB B TEXHUYECKUX YCTPOUCTBAX Ha OCHOBAHUU
T0/TyYeHHBIX JJAHHBIX;

- yMeHUe caMOCTOSITe/IbHO MOAUGUIIMPOBaTh MaTeMaTHueCcKe MOZie/I ¥ TIporpaMMHble CpeACTBa A1 Liesleld KOHKpeTH3allik WK paclIipeHust
o6acTy IpUIIOXKeHHs: MoJieneld, MICTI0/Ib30BaHHBIX B paboTe.

OueHKa 3aiuThl paboThl BeICTaBsieTcs 1o 100 6anbHOH IiKasie ¢ y4éTom:

- BeinosiHenue I13 — 40 6annos,

- ohopmIeH e MOSICHUTeNBHON 3anucku — 20 6anos,

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

IepeueHb NpakTHYeCKUX 3aJaHUN npyBesieH B Y MK AUCLMIUIMHEL

KoHTpo/IbHBIE BONIPOCHI

Kputepuu olLieHUBaHUs! OTBETOB Ha KOHTPOJ/IbHbIE BOTIPOCHI
OTBeTHl Ha KOHTPOJIBHBIE BOTPOCHI TI0 OTpe/ie/IeHHBIM pa3ziesiaM JUCLUIUIMHLI OCYILeCTBIISIIOTCS B YCTHOH (opme. CTyzieHTy 3a/atoTcst 3
BOIpPOCA B paMKax M3y4aeMOro pasfieia, [yisi yCIeIHOM arTecTalu HeobXoMMO MpaBU/IbHO OTBETUTB Ha 2 U Bblille BONPocoB. OTBeT Ha BONPOC
JIOJDKEH ObITh TIPaBUIbHBIM, COZIep)KaTe/IbHBIM, apTYMEHTHPOBAaHHBIM.

Cn1coK KOHTPOJIBHBIX BOIIPOCOB:

. MaremarHiuecKkoe MoZie/IMpoBaHye TeueHUH rasa. Tpuaza Mozie/MpoBaHust.

. NnTerpancHast hopma ypaBHeHHH ra30MHaMUKN. ©OPMY/IMPOBKA /1715 TIOKOSILIIETOCS], JBIDKYIIIETOCS U TIOJBIDKHOTO 00HEMOB.

. IuddepenipanbHas popma ypaBHeHuit razofrHaMuKy. KoHcepBaTyBHbIe U (hr3nueckue nepeMeHHbIe.

. Hekoropsle cBoticTBa Matpuil. O6parHasi MaTpuLia. IIpeo6pa3oBanue nozgobust.

. CobcTBeHHBIe umc/ia 1 COOCTBeHHbIe BeKTOpa. MaTpuLibl JIEBBIX M MPaBbIX COOCTBEHHBIX BeKTOPOB. [10/j06Hble MaTpULIbl M YarOHaIU3aLus.
. BostHOBBIe pelteHuns 1 rumnepboIMUecKie CHCTEMBI. XapaKTeprCTHUecKasi ()opMa rUrepboIMieckoil CHCTeMBI.

. XapaKTepuCTUUeCKUH aHa/liu3 CUCTeMbl YPaBHEHUH OZIHOMEPHOW aKyCTHKHU.

. JuddepennpanbHas v HHTErpasbHast GOpMBI ypaBHeHHH ra30jiHAMUKH.

. 3aKOHBI COXpaHeHus [|JIsi MaTepUanIbHOro 06beMa 1 bajlaHCOBble COOTHOLLIEHHUSI.

0. luddepenimansHas popMa ypaBHEHHH ra30BoH JHHAMUKH.

1. ®opma 0600611IeHHOTO 3aK0Ha coxpaHeHusi. KoHcepBaTrBHast opMa U KOHCEPBATUBHBIE TIEPEMEHHbIE.

2. KoHcepBaTiBHasl 1 HEKOHCepBaTHBHas (POPMBI ypaBHEHHUH ra30BOH JHHAMHKH.

13. MarpuyHasi 3anuch ypaBHeHHWH ra30jMHaMUKU. BeKTop rnepeMeHHBIX M BeKTOP MOTOKa.

14. CBoiicTBO OZHOPOAHOCTH BeKTOpa MoToKa. SIkob1aH 1 KBa3uiMHeiHast (hopMa CUCTeMBbl ypaBHEHHH.

15. KoHcepBaTHBHasi U HEKOHCepBaTUBHast ()OPMbl CUCTeMbI ypaBHEHHWH ra30jMHaMUKH.

16. Tlepemennsle Jlarpamka. JuddepeHipianbHas U HHTerpanbHas GOpPMy/TMPOBKY 3a/iad B TlepeMeHHbIX Jlarpamka.

17. TpuBeneHue runepOboIMIecKoii CUCTeMBI K XapaKTePUCTHUECKOM Gopme

18. T'paHnuHBIe YCIOBUS J/1 TUNIePOOIMIeCKUX 3a/au. XapaKTepucTuuecKasi (popMa rpaHUYHBIX yCIOBUH.

19. BoicTaB/ieHre rpaHUYHbIX YCJIOBUM B 3a/jaue O KBa3MOJHOMEPHOM TeUeHUH B COILIe.

20. 3anuch ypaBHeHHU Jiiiepa B MaTpUUHOM BHJe. JIMHeapu3aList HA BpeMeHHOM Lliare ypaBHeHUM ra30Boi AUHaMUKHU.

21. OnepatopHeie MeToApbl. OnepaTopHOe Tpe/CcTaB/ieHHe KOHeUHbIX Pa3HOCTeH.

22. CB#13b Pa3HOCTHOTO U AxddepeHIHaTLHOTO 01IepaTopoB.

23. CBolicTBa pelleHHH MPOCTeHIIero ypaBHeHHs! epeHoca 1 MpOoCTeiillero HeJlMHeHOTO ypaBHeHus iepeHoca. ['pajieHTHas KatacTpoda.
Pa3pbIBHBIE pelleHus!.

24. Pacria/j pa3pbliBa /J1si HEJIMHEHHOT0 ypaBHEeHHs [epeHoca.

25. INepBoe auddepenimanpHOe mpubKeHne. ViceieioBaHre CBOMCTB Pa3HOCTHBIX CXeM Ha OCHOBe T1epBoro AuddepeHIasHOro
TIPUOJIFKEHHUST

26. CBo¥iCTBa pelIeHni npocTelmmx AuddepeHIHaIbHBIX YPaBHEHHH B YaCTHBIX IPOM3BOAHBIX. BostHOBEIe pemenwst. Juddysus. Juccumnarms.
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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 1e4aTHOM BH/ie B popmare, COOTBETCTBYIOMNM «IT10/10)KeHHIO TT0 CofiepsKaHuI0, 0(hOPMIIEHHIO,
OpraHu3alyK BBIMOTHEHUS U 3aIUThl KyPCOBBIX MMPOEKTOB ¥ KypcoBbix paboT BI'TY. 3ariuTa KypcoBOro mpoekTa MpOXOAUT B hopMe [JoK/Iaa
CTYZ€HTa I10 BBITIOJTHEHHOH paboTe 1 OTBETOB Ha
BOIPOCH! UIeHOB Komuccuu. B xoge 3aumTer KIT obyuaroiiuecs [0/DKHBI IPOAEMOHCTPHUPOBATh KY/IBTYPY PeUH TIPY U3/1I0)KEHUH CBOMX MBIC/IeH,
JIOTUYHOCTB B TTOCTAHOBKE U M3/I0)KEHUH Marepuara, HeoOXo[MMble Havya/lbHbIe 3HaHU 110 CYIL|eCTBY 00Cy»KAaeMOH TeMbl.

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

- OL|eHKa «OT/IMYHO» BBICTaB/I1€TCs], IPY NTPaBU/ILHOM BBITIOJITHEHUH KypPCOBOTO TPOEKTa, [IPaBU/IbHBIX OTBETOB

CTy[eHTa Ha Borpockl npernogasaressi ot 90 fo 100%;

- OLIeHKa «XOpOIIO» BBICTAB/ISIETCS, TPH He3HAYMTE/BHBIX OMIMOKaX B COZleP)KaHUH KypCOBOTO TIPOEKTa,

TpaBWIbHBIX OTBETOB CTYyZleHTa Ha BOMPOCHI Npernogasaressi oT 75 A0 90%;

- OLleHKa «YZJOBJ/IETBOPUTE/IbHO» BBICTAB/IAETCS, TIPH He3HAYMTe IbHBIX OIIMOKaX B COZlep)KaH|H KyPCOBOTO

TPOEKTa, NPaBU/IbHBIX OTBETOB CTYJeHTa Ha BONpPOCk] npenogasaress ot 50 g0 75%.

- OLIeHKa «HEY/|0BJIeTBOPHUTE/IbHO» BBICTABIISIETCS, PH 3HAUMTE/IbHBIX OIIMOKaX B COAEP’KaHUH KypCOBOTO

IPOEKTa, NP JOMYLLeHNH PUHLUNNA/IBHBIX OLIMO0K B OTBeTax Ha BOIPOCHI IPerIofiaBareris - [IPaBU/IbHBIX 0TBeTOB MeHee 50%.

OCHOBaHUSIMU [}JIs1 CHIDKEHHSI OLIEHKH 3a KypCOBOW MPOEKT MOTYT CJIYXKUTh:

- HeOpe)KHOe BBITIONHEHHE,

- HM3KOe KaueCTBO rpaduuecKoro Marepuasa (HeBepHbIi BRIOOpP MaciiTaba uepTekeid, OTCYTCTBHE YKa3aHUsI eUHUL] U3MepeHHs Ha TpaduKax),
- He3HauuTe/IbHble OIIMOKY TIPH OTBETaX Ha TeOpeTHYeCKHe BOTPOCHI.

KypcoBoii IpoeKT He MOXKeT OBbITh PUHSAT U NOJJIEXXHUT IlepepaboTKe B CTyvae:
- HECOOTBETCTBHS 33/JaHHI0 Ha KYPCOBOE NIPOEKTUPOBAHHE;

- OTCYTCTBUS HeOOXOZIIMBIX Pa3/esioB,

- OTCYTCTBUs Heo0OX0zMMOro rpaduyueckoro mMarepuasa,

- HEKOPPEKTHOH 00paboTKM pe3y/bTaToB BEIYMC/IEHHH.

ITpriMephl TeMaTHK /i/11 KypCOBOIO IIPOEKTHPOBaHUSL:

. NnTeHcuduKalps TeryioobMeHa 3a cueT pa3BUTHIX IOBEPXHOCTEH.

. UncrieHHOE MO/eTMpOBaHe TeTyIo00MeHHOTO arirapara.

. UncrieHHOe MogienMpoBaHue 00TekaHus U TernoobMeHa ceprueckux Te.

. UncrieHHOE MoZieMpoBaHye 006TeKaH!s 1 TerlooOMeHa JeTaTe/IbHOTO arrapara Ha 3aKpUTHYeCKHX YIvIaX aTaku.
UycieHHOe MOZie/IMPOBaHKe 00TeKaHus 1 TeryiooOMeHa Tesl B ra30BbIX IIOTOKAX.

. UncieHHOE MoZieTMpoBaHue AByX(a3HOro TI0TOKa B TPAKTE SHEPreTHYeCKOH YCTaHOBKH.

HccrenoBanue TeueHNs B KaMepe CropaHust ra30TypOUHHON yCTaHOBKH.

. MogenpoBaHye KaBUTALIMOHHBIX ITPOLIeCCOB Ha rpeOHbIX BUHTAX U TejlaX MPH BBICOKOCKOPOCTHOM /JJBI>KEHUH.
. MogenipoBaHie KOHBEKTHBHOTO TeriooOMeHa B TpyGe.

10. MopgenvupoBaHue TeMIo0BOro ¥ ra3oMHaMHYeCKOro BO3/leCTBHs B3PIBHOI BOJIHBI HA MHOTOC/IOKHEBIe TeJla.
11. YucsieHHOE MOZIe/TMPOBaHKE TETJIOBOTO COCTOSTHUSI )KapOBOM TPyObI Kamepbl cropanwst I'T-65.

12. T'a3oMHaMUueCcKye ¥ TeryIoBble NPOoLeCcChl PY pasje/leHuH CTyIeHell pakeThl.

13. MopenpoBaHye BIMSHUS aKyCTHYeCKUX BO3MYIIeHNH Ha MPoLiecChbl KOHAeHC ALK U UCIIapeHus.

14. TIpuroToBIeHne rOpIOYKX CMeCel ra3oB BO BCTPEUHBIX CBEPX3BYKOBBIX CTPYSIX.

15. TeriomMaccoriepeHOC B OKOJIOCOTUIOBBIX By X()a3HbIX TeUeHHsIX.

16. TIpowieccel TeraoMacconepeHoca B CBePX3BYKOBBIX MMIIAKTHBIX CTPYsIX.

17. ToarotroBKa ra3006pa3Holi rOprOYEH CMeCH CBEPX3BYKOBBLIME COOCHBIMHU CTPYSIMH.

18. MogienMpoBaHue IpoLieccoB TepMoOypeHHs B KOCMUUECKHX YCTOBHSX.

19. TepMuyeckue Harpy3Ku B yAapHO-BOJHOBBIX TEXHO/IOTHUSIX.

20. T'a30- ¥ TepMOAMHAaMUKa pa3/e/leHusl CTyIieHell pakeThl.

21. AsposuHaMuKa U HarpeB yTpaB/isieMOro CHapsiia.

22. YncieHHOe MO/ielTMpOBaHIe XUMIYeCKH Pearupyrolyx TeueH!i B 3/ieMeHTaX TeryiooOMeHHHKa.

23. MojieTMpoBaHKe CUCTeMbI Ta30JMHAMUYECKOT0 HarlbLIEH!s C TTO0rPeBOM pabouero rasa.

24. MaTemaTuueckoe MOJe/IMpOBaHKe TerI03alUTHOTO MOKPBITHSI.

25. T'a30q1HAMUKA U TEII000MeH B3aUMO/eHCTBHsI CTPYH C TIperpazioun.

26. AspoTepMoMexaHHKa JJ03ByKOBBIX JIeTaTe/IbHbIX ariaparoB.

27. YucieHHOe MO/ie/TMPOBaHie BBICTPOIPOTEKAOIMX TIPOLIECCOB C TETIOBbIEIeHHEM.
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28. UncneHHOe MOfle/TMpOBaHKe BIWSHUS W3/Ty4YeHus Ha TIPOoLieCChl TeriomMaccornepeHoca.

29. B3zaumogeticteue ctpyu JKP/I ¢ oTaensieMoil CTyreHbto pakeTbl - HOCUTEJISI.

30. AHanmu3 SHepreTuyeCKrUx XapakKTepUCTUK KOMITOHOBOYHbBIX CXeM I'DY30BbIX 66C1’II/IJ'IOTH];IX CaMOJIeTOB.
31. MogenupoBaHUe JpeHaKHOM CUCTeMbl C ITOf0TPEBOM.

32. MogenupoBaHue AUHAMUKH IIPOrpeBa KOHCTPYKIUH B yC/IOBHSIX TI0Kapa.

33. MogenvpoBaHHe KeKLIMOHHOM ropesku.

34. Mo/ieTMpoBaHue ra30- U TUIPOAMHAMUKY B TEIUIO0OMEHHBIX 3/IeMEHTax.

35. MogenvpoBaHue paboTbl OPraHOB yNpaB/ieHUst KOCMUUeCKHX arraparos.

36. B3anmozelicTere Byx(a3HOH CTPyH C Iperpajou.

37. TepMoAMHAMUYECKUIA TPOEKT ra30TypOUHHON yCTaHOBKH.

38. [IpoekTrpoBaHue 1 UMC/IeHHOe MO/e/IMPOBaHKe TepMOorasoJMHaMruecKux npotieccos BP/].
39. YncieHHOe MO/ie/IMpOBaHKe BETPOBBIX BO3AEHCTBUIT Ha OOBEKTHI.

40. YncieHHOE MOJIe/TMPOBaHKe TIPOLIeCCOB TeryioooMeHa.

JK3aMeH
OK3aMeH, BK/ItouaeT B cebsi /1Ba KOHTPO/IBHBIX BOTIPOCA T10 BEIOOPY TIperoiaBaTesist U3 CIMCKa BOIIPOCOB Jiisi cobecezi0BaHMS 110 pasziesiaM
AucLUNIMHEL [TepeueHb 5K3aMeHalL[MOHHBIX BONIPOCOB NpuBeZieH B YMK AUCLUITIMHEL

3HaHusl, yMeHUsI ¥ HaBbIKU CTY/IEHTOB OIPeJe/IsiFoTCs C/IeAyOLM 06pasom:

OLeHKH «OTIMYHO» 3aC/Ty’KUBaeT CTy/|eHT, 0OHapY>KMBILMI BCeCTOPOHHee, CHCTeMaTHJecKoe U IyboKoe 3HaHWe yueOHOro MaTepraa, yMeHe
CBOGO/HO BBITIO/HATE 3a/IaHus], PEyCMOTPEHHBIE IPOrPaMMO#, YCBOUBIIINI OCHOBHYIO U 3HAKOMBIH C [OTIO/IHUTE/TbHOM JIUTEPATY PO,
PeKOMeH/I0BaHHOI porpamMmoii. Kak npaBusio, oIleHKa «OT/IMYHO» BBICTAaB/IAETCS CTYZieHTaM, YCBOMBIIMM B3alMOCBSI3b OCHOBHBIX TTOHATHI
JMCLMIUIMHBI B MIX 3HaUeHWH fi/1s probpetaemoii podeccuu, NPOSBUBLINM TBOPUYECKHE CIIOCOOHOCTH B TOHUMAHUH, U3/I0KEHHU 1
WCIO/Ib30BaHUK yueOHOro MaTepHaia.

OL|eHKH «XOPOLLO» 3aC/Iy>KMBAET CTY/eHT, 00Hapy>KMBLIHI [T0JIHOe 3HaHHe yueOHOro MaTepHasa, yCrelHO BbINOIHSIOLM IIPe/lyCMOTPEHHbIE B
TIporpamMMe 3a/laHusi, yCBOMBIIHMI OCHOBHYIO JINTEPATypy, PeKOMeH/J0BaHHY0 B rporpaMme. Kak 1paBuiio, oLieHKa «XOpPOIL0» BbICTABIISIETCS
CTYAeHTaM, [10Ka3aBIIMM CUCTeMaTh4eCKU XxapaKTep 3HaHUH M0 AUCLIUMIVIMHE U CTIOCOOHBIM K MX CAMOCTOSITE/IbHOMY IONOJIHEHHIO 1
06HOBITEHHIO B X07ie fla/bHeleli yqe6HOI paboThI 1 TpodeCCHOHALHOMN JesITeTbHOCTH.

OL|eHKH «y/J0B/IETBOPUTE/IbHO» 3aC/TY)KHBAET CTY/eHT, 0OHapy>KUBLLMI 3HAHUSI OCHOBHOTO yueGHOro Marepuasna B 06beMe, HeOOXOAUMOM JJIst
JlanbHeleli yuebbl 1 ipefcTosIel paboThI 110 Criel{iaTbHOCTH, CTIPAB/ISIOIUICS C BBIMOJIHEHWEM 3a/]aHHH, Pe/lyCMOTPEHHBIX ITPOTrPaMMOii,
3HAKOMBI C OCHOBHOM JINTEPATypoii, peKOMeH/J0BaHHOH rporpaMMoi. Kak rpaBusio, oLieHKa «y/10B/IeTBOPUTEIbHO» BBICTABIISETCS CTYEeHTaM,
JIOTTy CTHBILIM TIOTPEIIHOCTH B OTBETe Ha 5K3aMeHe U NP BBITIONTHEHNH K3aMeHalL[IOHHBIX 3a/JaHuii, HO 00J1aZiaroIiM HeoOXO0MMbIMU
3HaHUSIMHU [J1 UX YCTPaHEeHHsl 110J], PYKOBO/CTBOM IIPeIo/iaBaTesis.

OlleHKa «HeyAOB/IeTBOPUTE/IbHO» BBICTAB/IAETCS CTYAEHTY, 0OHapy)KHMBILEeMy TpoOesIbl B 3HAaHUSX OCHOBHOTO y4eOHOro MaTepHara,
JIOMyCTHBILIEMY TPUHLAIHAbHBIE OLIMOKK B BBIIOJIHEHNH ITPe/lyCMOTPEHHbIX IporpamMmoi 3azaHuit. Kak npaBuio, oljeHka
«HEeYZIOB/IeTBOPUTE/IbHO» CTaBUTCS CTY[€HTaM, KOTOpbIe He MOTYT NPOJO/DKUT 00yueHre WU TIPUCTYIUTB K TpogeCCHOHALHON AesITeNbHOCTH
10 OKOHYaHKH By3a 6e3 [OI0/IHUTe/bHBIX 3aHSTHH [0 COOTBETCTBYOLLel AUCLIUIIIHE.
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Paspen 1. MaremaTnueckoe Moje/IMpOBaHHue U Orer o
4 7 e L. » Aemp 11 4 2 2 7 5 TIPaKTUYeCKOMY
BBIYHC/IUTE/TbHBIH YKCIIePUMEHT.
3a/1aHuI0
4 7 Pa3pen 2. UHTerpanbHas ¢opMa ypaBHeHHH 6 4 4 0 ) 5 KoHTponeHble
ra3ofMHaMHKH. BOIPOCHI
4 7 Pazaen 3. JuddepennuanbHas popma 3aK0HOB 5 4 7 5 1 5 KoHTponbHbIE
COXpaHeHHs. BOIIPOCHI
Paspen 4. KauecTBeHHbIN aHA/TH3 PellieHHI HEKOTOPBIX Ortuer no
4 7  |nuddepeHnpanbHBIX YPaBHEeHHH B YaCTHBIX 12 4 2 2 8 10  |mpakTHueckomy
TPOU3BOJHBIX. 3a/laHUI0
4 7  |Pa3pen 5. JMcKpeTH3aLisA MaTeMaTHYeCKON Mo/ie/IH. 8 4 4 0 4 10 KonrporbHsie
BOIIPOCHI
4 7 Paspen 6. Knaccnq)mfaunﬂ METO/I0B pelleHus] 8 6 4 5 2 10 KoHTponbHbIe
CeTOYHBIX YPaBHeHHH. BOIPOCHI
4 7  |Pa3pen 7. BBejeHHe B IOCTPOEHHE PACYETHBIX CETOK. 7 4 4 0 3 10 Korrrpor e
BOIPOCHI
Paspaen 8. PelneHue HecTallMOHAPHOT0 YPaBHeHHUs Oruer o
4 7 A T{HOHAPHOTO yp 20 6 4 2 14 5  |mpaktuueckomy
Tern/I0ImpoBOJHOCTH.
3a/laHUI0
4 7  |Pa3pen 9. TeueHus C yAapHbIMH BOJIHAMH. 14 4 2 2 10 5 Korrrpor e
BOIPOCHI
4 7  |Pa3pen 10. MoaenupoBaHue BA3KUX TeUEHUMH. 10 7 4 3 3 10 KourporHere
BOIPOCHI
Paspen 11. IToaxoapl 1 MeTO/ bl BEIYHC/INTE/IHHOIO Orer o
4 7 A - OPXOR CTO/bI B 7 4 2 2 3 10  |mpakTHYecKoMy|
MOJe/THPOBAHNA TedeHHH BA3KOH XHKOCTH U rasa.
3a/laHuI0
4 7  [Pa3pen 12. KypcoBoii IpoeKT. 36 0 0 0 36 15 Kypcosoii
TIPOEKT
Bcero 3a 7 cemecTp 144 51 34 17 93 100
Bcero no AuCHMILIMHE 144 51 34 17 93 100

16

32312




OueHouyHble MaTepHasbl no aucuunanie Y1CJIEHHOE MOJE/IMPOBAHUE B APKT

IIK-1.3 - Cnocobex npoeoaumb aHa/u3 mensoebix U 2a300UHaAMU4ecKux npoyeccoe ¢ ucno/ib3086aHuUeém Co8pemMeHHbIX uml)opmaquouublx
mext-m/loeuﬁ, 20moeHOCMb K npod)eccuouaﬂbuoﬁ IKcn/lyamayuu co8pemMeHHbIX cpebcms ébluyuc/1umes/sibHO20 Moae/lupoeauuu

Ne 1 TlpoumraiiTe TeKCT, BbIOeprTe NPABU/IbHBINM OTBET U 3allMIINTe apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa

du alt_J u(t,x) — u(t,x — ¢

TTopsAI0K aNmpOKCHMAITHH IPOH3BOAHOI 9% B dopmyme 9% ) Ax
paBeH

A) nepBbii

B) BTOpoi

B) Tperwit

I') ueTBepTHhIii
Ne 2 TIpouwTaiiTe TEKCT U 3aMUILNTE PA3BEPHYThINA 000CHOBAHHBIN OTBET

CBOICTBO Pa3HOCTHOH CXeMbl, 00y C/IOB/IEHHOE Ha/IMUMeM B BbIPa)KEHHH JiJIs OTPEIHOCTH arpOKCUMALIMK TIPOU3BOAHBIX UeTHOTO TOPsi/IKa, Ha3bIBakC
Ne 3 TIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE

CorocTaBbTe Ha3BaHue C GOpMyIIOit

A)

1) INosHas sHeprus efAUHALBI

obbema p dV

v(t)
B)
vy
2) KonmmvecTBO gBIKeHUs
eJMHULIbI 00beMa P ( 2 + 6) av
V(t)

B)

3) Macca eguHuLBI 06beMa pvmd |74
V(t)
I)

pvdV

v(t)
Ne 4 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
CorocTaBbTe Ha3BaHHUe C (GOPMYJIOit
1)
p ('U . n)v d S A) IToToK 3Hepruu
2)
b) ITorok mMaccel
p(v-n)ds )
3)
172
p (v . n) £+ ? d S B) IoTok KoMuuecTBa JBIKEHHUsI

I') TToTOK MaccoBoii CKOpOCTH

No 5 TlpouuTaiiTe TEKCT ¥ yCTaHOBUTE TI0C/IeZ,0BATETEHOCTD
JInst iHTerpupoBaHKs 0OBIKHOBEHHBIX JH((hepeHInanbHbIX yPaBHEHHH C BTOPBIM IOPSIAKOM TOUHOCTH MOXXHO BOCIO/b30BAThCSt MOAW(HIIMPOBAHHBIM
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Diinepa. YCTaHOBUTE MOC/Ie[0BATEIbHOCTD A€HCTBHI IaHHOTO METOZA

A) OripefienMTh 3Ha4eHKe IPOM3BOAHOM (yHKIIMY Ha [10JIOBUHHOM LIare UHTerPUPOBaHUS.

B) Onpesiennth 3HaueHUe NMPOX3BOAHOMN (PYHKIMK B HAaUabHOM TOUKe.

B) Onpesienmuth 3HaYeHHe QYHKLWM Ha TI0THOM IlIare MHTErPUPOBAHMUSI 110 3HAYEHHIO IPOM3BOAHON (QYHKIMM Ha TIOJIOBUHHOM Ilare.

I') OnpeziemTh 3HaueHKe GYHKLMM Ha TIOJIOBHHOM IIIare MHTErPUPOBaHMUs.
Ne 6 IlpouuraiiTe TeKCT, BbIOEpHTE PABU/IBHBINA OTBET M 3allHIINTE apIyMeHThI, 000CHOBBIBAIOLIME BEIOOD OTBETa
B mpaBoii uacTy BEIpOKEHUst

du  u(t,x+Ax) —u(t,x—Ax) (Ax)*>d°u
ax 2Ax 3! a9x3

BTOpOE U TI0C/Ie/IyIOIIj1e ClaraeMble Ha3bIBalOTCS
A) KOHEYHO-Pa3HOCTHBIM aHAJ/IOrOM MPOU3BOJHON
B) MOTpeLIHOCTBIO annpoKCUMAaLY POU3BOAHOM
B) nops/{KOM annpoKCHMaLiK TPOM3BOJHOM

I') mOrpelHOCTLIO OKPYT/IEHHST
Ne 7 TlpouuTaiiTe TEKCT, BbIOEpUTE MPABHU/IbHBIE OTBETHI U 3alTUIINTE apryMeHTbI, 000CHOBBIBAOLIME BEIOOD OTBETOB
BribepeTe 3aKOH M3MeHeHHs! KOJIMUeCTBa JBIDKeHHs (BO3MOXKHO HECKOJIBKO OTBETOB)

A)
19 . .
> /[[p\'(ﬂ = — //pv[\' -n)dS + //rr,,d.“a'+ /[pfdi.
Vv S S v
B)
dpv N dpv.v  Opu,v N dpv.v _ do, N do, " o, .
ot ox dy 0z or dy 0z
B)
ﬁ N dev, N dev, " dev. _ do, - v N do,-v N do. - -v +of v,
ot dr oy 0z Jdr Ay 0z
Y]

() l 9 ) r l.__)_l_ ' L
E///p 5‘ +e)d) —_//ﬂ 5\ e) (v-n)dS+
+//Uli-\'{1'b‘+ /'[/;)f\([l-
-.H'. 1

Ne 8 TIpouwnTaiiTe TEKCT U 3aMUILUTE PA3BEPHYThINA 000CHOBAHHBIN OTBET
CBOMCTBO Pa3HOCTHOH CXeMbl, 00yC/IOB/IEHHOE Ha/IMuMeM B BbIDa)KEHHH JiJ1s1 OTPEIIHOCTH arlpOKCUMALIMK IIPOU3BO/HBIX HEUETHOTO NOPsi/Ka, Ha3bIB:
No 9 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE T10C/IEA0BATETBHOCTD

B meToze ['oziyHOBa /17151 OTIpe/ie/IeHHsl «HOBBIX» T1apaMeTpOB Ha rPaHMIIax siueek HeoOXOZMMO PellnTh 3a/jauy O pacriajie MPOU3BO/ILHOTO pa3pbiBa. YCT
T0C/Ie/;0BaTe/IbHOCTh HeOOXOAUMBIX JAeHCTBHUI.

A) OripefiesieHre peanu3yroneics KOHQUTypalyy yAapHO-BOTHOBOM CTPYKTYPBbIL.

B) UtepaLpioHHOe OrpeiesieHre 3HaYeHHsI «<HOBOTO» [JAB/IEHUSI.

B) Onpepienenne 3HaueHUi MpeJie/ibHbIX CKOPOCTeH MpOLIeCCoB.

') OnipesienieHye cieBa M CTipaBa OT KOHTAKTHOTO Pa3pbiBa 3HAUEHUH «HOBBIX» SHEPTHM.
1) OnipesiesieHre HaYaILHOTO TIPUOJTMYKEHHOTO 3HAUEHUsT «HOBOT0» JIaBJ/IEHUSI.

E) OrmipezienieHye 3HaueHUsi KHOBOW» CKOPOCTHU.

JK) Ompenenenue cjieBa ¥ CripaBa OT KOHTAKTHOTO Pa3pbiBa 3HaUEHHUsI «HOBBIX» TJIOTHOCTEH.
Ne 10 ITpounTaiiTe TEKCT, BbIOepHTe TPABU/ILHBIN OTBET U 3alMILUTE apryMeHThI, 000CHOBHIBaoLIMe BEIOOD OTBeTa
Kaxum 06pa3omM MOXKHO OLIeHUTb M3MeHeHHe CKaJIsIPHOM BelIMUMHBI f(X), N3BeCTHOW B TOUKe X, B TOuke (X + dx), rae dx mMasast BelMuMHa

18 32312



Jx) 4

o
1 .r-idt'
A)
ad d
fo + LD
b)
d
£ - L g
B)
df(x
f(x) + f ( )
D)

32
flx) +——— f()

Ne 11 TMpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB
BribepeTe 3aKOH COXpaHeHUsI SHEPTHH (BO3MOYKHO HECKOJIBKO OTBETOB)

A)
)r///md‘ ]/pv(\ 1)d5+f/0,,d5+///pfdl".
(
S S Vv
F)
dpv  dpuv,v  dpuyv ()pl :V da, o, Jo,
- + +—+ + pf.
ot | oz y 9:  or oy oz !
B)
E N dev, . dev, N dev. B o, v + do,-v N do. v 4 of v
ot or Oy dz  Or Ay z P .
r)

f// ( Y “) // (v +e)(' n)d S+

-l-//cr,, \(I.S-I-///pf vdV.

Ne 12 TIpounTaiiTe TeKCT, BbIOepUTe NMPAaBUIIbHBIE OTBETHI M 3alMILKTE apryMeHTbI, 000CHOBBIBAIOLLE BbIOOP OTBETOB
Bri6epuTe BepHbIe YTBEPKEHHS:

A) V3mesnbueHye CETKH, CHIDKast IIOTPelTHOCTh alIPOKCUMALUH, MOKET YBeINUMBaTh IIOTPELIHOCTb OKPYIVIEHHUSI.

B) Cy1ectByeT He 60j1ee Tpex KOHEUHO-PA3HOCTHBIX alMPOKCHUMALIMF TPOM3BO/JHOM TIEPBOTO MOPs/Ka.
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B) Moz cXOAUMOCTBIO pelleHNs IOHUMAeTCsl CTpeM/IeHHe PellleHrs] KOHeUHO-Pa3HOCTHOTO aHA/Iora YPaBHEeHHsI B YaCTHBIX IIPOM3BOAHBIX K PeLIeHNI0 U
ypaBHeHHUsI [IPU U3MeJIbueHUU CeTKH.

I') CeTtouHoli yHKIIMe! Ha3bIBAETCS MHOXKECTBO 3HAUEHMIA PellleHHsl NCXOAHOTO AuddepeHLanbHOTO ypaBHeH)s B y371aX Pa3HOCTHOM CeTKH.
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