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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)

24.03.03 bamMcTUKa M rHAPOa’poAMHAMUKA
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
YN C/IEHHOE MOJE/IMPOBAHME B I'1IPOASPO/IJUHAMMUKE

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:

ITK*-2.4 — CriocobeH MpOBOJWTH HUCC/IEOBAHMUS 10 a3POrKpOra3ofuHaMUKe U TMPOLIeCCaM Terio00MeHa C MCIO/Ib30BaHUEM COBPEMEHHBIX
MH(MOPMALMOHHBIX TEXHOJIOTHH, TOTOBHOCTB K MPO(e CCHOHAIBHOM KCIITyaTaljii COBPEMEHHBIX CPe/ICTB BHIYMCIUTETEHOTO MOZ,e/TMPOBaHHUs

[K-2.1 — Cmnocobex pa3pabarbiBath (U3MUECKMe W MaTeMTaW4ecKHe MOZeNH COBOKYITHOCTH MPOLIECCOB a3pOrvApOras’o[uHaMHKH U
TeryioobMeHa

DOPMUPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE C/Ie/[YIOIMX Pe3y/bTaToB 06pa3oBaHus:
IIK*-2.4

3HAHUSA:

Ha ypOBHe Tpe/|CTaB/IeHHUI1:

- YMC/IeHHblE METO/Ibl, UCIIO/Ib3yeMble /15l IPOBe/IeH st PAaCUeTOB M0 BbIllIeyKa3aHHBIM MOJE/sIM;

Ha ypOBHe BOCIPOW3Be/IeHN:

- OCHOBHBIE CII0COObI pa3paboTKM 1 PUMeHEeHHs! UNC/IeHHBIX METO/IOB /ISl pellieHHsl OTMeueHHBIX 3a/jay;

- Croco6bI TPOBE/IeHHs] YUC/IEHHBIX SKCIIEPUMEHTOB TPOL{eCCOB.

Ha ypOBHe NTOHUMaHHSI:

- OCHOBHBIE CBOICTBA UMC/IEHHBIX METO/IOB;

YMeHusi:

- CTPOUTh MareMaTHJYeCKHe MO/iei (p3NIeCcKUX SIBTeHHH;

- WCIO/Ib30BaTh TeOPeTUUeCKHe 3HaHWs /ISl pellieHWsi KOHKDeTHbIX NMpPaKTUUeCKUX 3a/iay, TPaMOTHO BbIOMpaTh MeTO M IapameTpsl
YHCITEHHOTO PellleHHNs, TI0/Iy4aTh pe3y/brar TpeOyeMoii TOUHOCTH;

- IPOBO/JUTh MaTeMaTH4ecKoe MO/ie/IMPOBaHHe MPOLIeCCOB;

- pa3pabarbIBaTh 1 MPUMEHSITh YHC/IEHHbIE METO/IbI;

HABbIKU:

- pa3pabOTKK MaTeMaTH4eCKHX MOJesield, ONIChIBAIOIMX (PYHKIIMOHUPOBaHWe U3/e/Hii TernosHepreTHky u PKT;

- pa3paboTKy ¥ NIPUMeHeHHs! YMC/IeHHBIX METO/0B;

- pellleHHs] MH)KeHepHBIX 3a7lau C pHMeHeHHeM BBIUMC/IUTEe/TbHON TeXHUKH.

IIK-2.1

3HAHUA:

Ha YpOBHe Ipe/CTaB/eHNH: OCHOBHbIE IOHSTHS U OMpefie/ieHUss B 00/1aCTH COBPeMEHHBIX BBIUMC/IUTENBHBIX TEXHOJIOTHH; OCHOBHBIE
TIOHATUS O Pean3aliiyl BBIUMC/IUTEBHOTO SKCIIePUMeHTa; TIOHATHS O TeXHOJIOTHSAX BBIUMCITUTELHOTO MOJENMPOBAHKS B 006/1aCTH MeXaHWKH
CIUIOIIHOM Cpe/ibl;

Ha ypOBHe BOCIPOM3BEZIeHWs: 3aKOHBI COXPaHEHWS B WHTerpasbHOW U uddepeHImanbHON (opMme, pasHOCTHAs arpOKCHMALUs
uddepeHLIMaNbHBIX Y UHTETrPaJIbHBIX;

Ha yPOBHe TIOHMMaHHsI: TeOPeTHUYeCKre OCHOBBI BBIUHC/TUTETHOTO MOZle/TMPOBaHus TIPOLIeCCOB B THAPOaspOAHaMUKe, (PyHKI[OHAIbHAs
CXeMa T1aKeTOB BbIUMC/IUTE/ILHOTO MOZie/IMPOBaHus;

YMeHus:

TeopeTHUUeCKHe: IPUMEeHSITb CUCTEeMHBIH TIO/IX0/ K PelLleHHIO 3a/ia4 C IPHMeHeHHeM BbIYHUC/IUTeIBHOTO MO/eTMPOBaHMs;

MpaKTHUYeCKHe: CIMOCOOHOCTh K TPOd)eCCHOHA/NBHOW 3KCIUTyaTaljii COBPEeMEHHBIX CpPeJCTB BBIUMC/UTENLHOIO 3KCIIepUMeHTa B
TpeJMeTHOM 06/1acTH;

HABbIKU:

CrOCOOHOCTBI0 M TOTOBHOCTBIO TIPOBOAUTH PabOThI IO BBIUMC/IWTEILHOMY MOAEIMPOBAHMIO 33/lad MeXaHWKHM CIUIOLIHOW Cpefbl,
OLIeHMBaTh Pe3y/IbTaThl MCC/Ie/[OBaHUM.

4 32029



2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyynnvHa YACJTTEHHOE MOJE/IMPOBAHUE B 'NIPOA3POIVIHAMUKE siB/sieTCst AUCLIMIIMHON YacTH, hopMUpyeMoi
yJacTHHKaMHu 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, porpaMMBbI TIOATOTOBKH 110 Hanpae/eruto 24.03.03 Baaaucmuka u
2UOpOaspoOUHAMUKA.

CopiepxaHue AUCLMITIMHEI SIB/ISIeTCS JIorMuecKuM npogo/pkeHreM aucuunind: MEXAHUKA )KUJAKOCTHU U I'A3A, PABHOCTHOE
MOJE/INPOBAHHE.

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

HpeABapHTeHLHLIe KOMITeTeHLINH, C(bOpMHpOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

o OIIK-1 — CriocobeH nprMeHsITh eCTeCTBEHHOHAYYHbIe U 00L{eH)KeHepHbIe 3HAaHHsI, METO/[bl MaTEMAaTHUeCKOT0 aHa/In3a 1
MO/Ie/IMPOBAHHS], TEOPETUUECKOTO U SKCIIEPUMEHTA/IbHOTO MCCIIe/J0BaHsl B IPO(eCCHOHABHOM J1esTeIbHOCTH

o OIIK-5 — Crioco6eH HCII0/1b30BaTh COBPEMEHHbIE [TOXO0AbI K METOAbI PEeLIeHHs TPO(eCCHOHAIBHBIX 3a/jau B 006/1aCTH aBUALIOHHOM 1
PaKeTHO-KOCMUYECKON TEXHUKU

o OIIK-8 — CriocobeH pa3pabarbiBaTh aarOpPUTMbI U KOMITBIOTEpPHBIE TPOrPAMMBI, TIPUTOAHbIE /IS TPAKTHYECKOTrO TPUMeHeHHsI



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

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

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

KYPC

CEMECTP

HauMeHoBaHHe Pa3/ie/ioB ¥ IH/IAKTHYECKHX e/IHHHIY

BCEIo

AypMTOpHBIE 3aHATHS
B KOHTaKTHOi (hopme

BCEIo

Jleknun
TIpakTHyeckne
3aHATHS

CamocTosiTe/ibHas.
paboTa cTyjeHToB

%

®opmupyemas

TIK*-2.4

TK-2.1

Paspen 1. yeckoe M BBIYHCIH Wicropusi pasBuTHst
BBIUMC/IUTE/TLHOM ra3’0/iMHaMHKH. Tpna;la MaremMaTHyeckoro MojeIMpoBaHus. METUAMK& MaremMaTuyeckoro
MO/ie/POBaHHsi. OCOGEHHOCTH BLIYHC/HTEIIbHBIX 33/jad a3POra3oHHaMUKH H TeTIOMaccorepeHoca.

B 'TH C b TeXHOJIOTHii B 3ajjayax BbIYMCIUTE/IbHOIO MO/Ie/TUPOBAHUA.
UncneHHoe MO/le/IMpOBaHKe B 3ajiauax BBPOKOCMMLIECKOI)‘I TEXHUKH. COBPGMEHHHE CUCTEeMbl YUCTIEHHOIO

M MTaKeTb! IX IPOrpamMM. JI0CTHTHYTBIe Pe3y/IbTaThbl M NIpoG/ieMHble pa3paGoTKH.

Pa3pen 2. Unrerpaibuas ¢popma T 3aKoHbI C JJ151 MaTepUasbHOro
06beMa 1 GanaHCoBbIe COOT TToHsTHSs MaT¢ HOro 0bbema: ric il 06BeM, e
npocTpaHcTBe 06beM, TepeMeljaloIMiics B IPOCTPAHCTBe 0GbeM. MH3MKO-MeXaHHJeCKHe XapaKTePUCTHKM
MaTepHa/IbHON YacTHLbL. [TOTOKM Uyepe3 MOBEPXHOCTh KOHTPOILHOrO 06beM. ITOTOKM uepes MoBepXHOCTh
KOHTPOILHOTO 06heM. BHyTpeHHHe HanpsvkeHust. DOPMy/HPOBKA 3aKOHOB COXpaHeHHs. POPMYIPOBKa
3aKOHOB C ans 0 ofbema. 3aKOHOB C 711 PUKCHPOBAHHOTO
o6bema. BaaHcoBble ypaBHeHHsI. BasaHCoBbIe COOT st oijerocst obema.
OKBMBA/IEHTHOCTD /IBYX ()OPM 3aliCH MHTErPa/TbHbIX 3aKOHOB C

Paspen 3. luddepennuanpaas popma 3aKoHOB coxpaneHus. [JuddepentaibHas popma 3aKOHOB
cOXpaHeHHs /17151 PUKCHPOBAHHOTO KOHTPO/ILHOTO 0Ghema. 3aKoH ¢ Maccel. 3aKoH

KO/IHYeCTBa /IBIKEHNs. 3aKOH COXpaHeHHs sHeprin. KoHcepBaTHBHast h)OPMa CHCTEMbI yPaBHEHHH JHHAMUKH
CIUTONIHOM Cpe/ipl.

Paspen 4. KauecTBeHHbIH aHA/IM3 JBHBIX i B 4aCTHBIX

TlpocTeiiiee r ueckoe )3 i nepesoca.
XapakTepUCTHKH iiHoro TepeHoca. YKp; BOJIHOBOTO (D)POHTA M BOSHHKHOBEHHE
Pa3pbiBOB. IHTerpasibHbIH 3aKOH C( st iiHoro mepeHoca. XapakTeprCTHYeCKuii
aHa/IM3 CHCTEeMbI i ePHOH aKyCTHKH. XapaKTepHCTHKH B K/Iace cucTeM y i

10

Pazpen 5. yecKoii Mojiei. Oneparop! MeTO/IbI B HCT pasHocTeii.
KoHeuHble pa3HOCTH 1 11 Tonsitne 06 IX METO/|aX BBIYMC/IEHHs pasHOCTeH. MeTozpl
TOCTPOEHHs PA3HOCTHBIX CXeM. CXeMBI KOHeUHBIX Pa3HOCTeii M KOHeuHoro obbema. BapHaloHHbIe 1

MeToyibl. KoMIaKTHBIE CXeMbl M CXeMbl BBICOKOTO Mopsiika. CBOHCTBA Pa3HOCTHBIX CXeM.
(CXO/{MOCTb, arnpoKCHMaL|usl, yCTOHUMBOCTh. Pa3HOCTHOMH cxeMbl. [TOHsTHE O MOHOTOHHOCTH.
KoHCepBaTHBHOCTb Ha Pa3HOCTHOM ceTKe. [TOHsTHe SKOHOMUYHOCTH.

10

Paspen 6. Knacc MeToj0B c it. OcoBGeHHOCTH peau3aLiu
CETOUHBIX METOJ0B /\/Isl S/UTMITHYECKHX, apaGo/IMUecKuX 1 rurep KX 3aza4. IT. Kie
3a1aun. MeToJ| CKa/ISpHO#A POrOHKH. PasHOCTHBIE CXeMbl J/1s iBYMepHBIX 3ajjau. [ToHsTHe 0 MeToje APOGHBIX
LIAroB i Pa3HOCTHBIX CXEMaX PaCIIerUIeHHs. D/UTHIITHYeCKHe YPABHEHHs i CHCTEMBL. PasHOCTHBIE CXeMBI /It
/UMNTHYECKHX 33/1a4. YpasHenue [Tyaccona. ITpsivbie MeTO/bI peltiernst. OBIiue CBE/IEHHs O TeXHHKe
paboTsI ¢ MatpHLamu. 1 MeToZbI perenys. MeTo/ibl yCTaHOB/IEHHS.
ANmpOKCHMALHS TP IX yCIoBHiL. I UecKHe 3ajjaui. 3aruch ypaBHeHHii Diisiepa B MaTpUUHOM
Buze. Jli Ha mare i ra3oBoit Marputjpl IK0OH /151 TTOTOKOB.
ANmpoKCHMaLHis BpeMeHHOTO [iara.

10

Pa3jien 7. BBejleHHe B IOCTPOEHHE PaCUETHBIX CETOK. PacueTHast CeTKa M ee TeOMeTPUYECKHe 7eMeHThI.
Wbl pacueTHbIX CeToK. CriocoBbl OMMCaHNs HECTPYKTYPHPOBAHHBIX PACYETHBIX CeTOK. Mcronb3oBaHme

/i1l TIOCTPO@HMS! CTPYKTYPHPOBaHHBIX CeToK. CriocobbI afjanTalik CTPYKTyPHPOBaHHBIX CeTOK.
TocTpoeHue KOHeYHo-3/IeMeHTHO#H CeTKH. JIUCKpeTH3aLst reoMeTpHH.

10

Paspen 8. Pemenne 'H. SIBHBIE 1 HesiBHbIE CXeMbl. MeTog
TMPOrOHKH. BeKTOpH30BaHHbIe a/rOPUTMBL. PacCMOTpeHNe MPHMEPOB ELlIeHHs YPaBHEHHs TeMIONPOBOJHOCTH
/17151 Pa3IMYHOTO KPyra 3a/iay: 3a/Ia4n C BHYTPEHHUMHU HCTOYHHKAMHM TeTuTa, 3a/ja4H C Terohpu3HyecKuMu
MapameTpamH, 3aBHCSIHMH OT TeMIepaTypbl.

Pasgiesn 9. TeueHus ¢ ylapHbIMH BOJTHAMM. [IMCKDETH3AI1s Ha OCHOBE METOJOB KOHEYHOr0 0GheMa H CXeMbl
pacra/ia MpOM3BO/IBHOIO pa3pbiBa. 3ajjaua Pumana. Metoy C.K. T'osyHoBa. JIuHeapn3oBaHHbIe CXeMbl pacriazia

paspeiBa. [TousTHe O T cxemax. ¥ 0 Hec "0 COMIOBOTO TeYeHHsl.

Paszpen 10. BAKHX . Crioco6b1 MC 3ajau JKMJKOCTH M ra3a.
Toaxoap Jlarparka u Oiinepa. P TIOAXO/BI TypOyneHTHbIX TeyeHuil: RANS, LES,

10

DNS. Krnace Moyzie/eit TypOyneHTHOCTH.

Paspen 11. ITogxoAbI H METOAbI BHIYHC/IHTETLHOT0 MOe/IHPOBAHHSI TeIeHHH BA3KOH JKHKOCTH M rasa.
COBDEMEHHME MHEI)OPMBL‘HOHHHE TEeXHOJIOTUH /151 BIYMC/IMTE/IbHOTO MO/Ie/TMPOBAHMS 3a/1a4 TeYyeHus BSI3KOH
skukocTH. Taketsl CAE-TexHonmornn. CTpyKTypa makeToB. I1pe- 1 MoCTrporeccuHr peiienns Ipumepbt

P X 3a/a4.

10

Paszpen 12. Kypcosoii npoexT. Hanvcanye KypcoBOro npoeKTa 1o MHAMBH/IyalbHOMY 3a/jaHHo.

15

Bcero 3a 7 cemecTp

144

51

17

93

100

Bcero no AuCIHIUIHEE

144

51

17

93

100

3.2. AyAMTOPHBIN NPAaKTHKYM

Homep u HauMeHoOBaHHe
pa3jena JUCHUITHHBI

Tema NMPAKTUYECKOro 3aHATUA

ayp.
4yacoB

Oobem,

Pazgen 1. Marematryeckoe
MO/Ie/TMPOBaHKUE U
BBIYHC/TATETBHBIN
9KCIIEPUMEHT.

VIHTerprpoBaHue CUCTeM 0OBIKHOBEHHBIX [ depeHIaIbHbIX YPaBHEHHH.

Pa3pen 3. uddepeHupmanbHas
(opma 3aKOHOB COXpaHEeHHsl.

OcobeHHOCTH Pa3HOCTHBIX CXeM AJid 3a/ia4 ra30MHaAMUKHU.

Paznen 4. KauecTBeHHbIN
aHa/M3 pelleHn HeKOTOPBIX
nuddepeHLMaTBHBIX
YpaBHEHHH B YaCTHBIX
MIPOU3BOJHBIX.

PasHocTHas cxema A1 ypaBHeHHﬁ AKYCTUKH.

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

[TprMepbl Pa3HOCTHBIX CXeM /UTMITHYECKUX U THIIepOOIHUeCKHX CHCTEM ypaBHEHHUH.

Paznen 8. Pemenue
HeCTaLIOHAPHOTO YPaBHEHUsI
TEIIONPOBOAHOCTH.

MeTo/, KOHEUHBIX Pa3sHOCTeH /sl HeCTalMOHapHOTO YPaBHEHHS TeTIONPOBOAHOCTH.
OpHoOMepHasi, iByMepHasi 3a/jaua TelIoNpoBOAHOCTU. I paHnyHble ycaoBus 1, 2, 3 1 4 pojoB.
"YpaBHeHMe TeTl/IONPOBOAHOCTY C 3aBUCSIIMMH OT TeMITepaTypsbl Terodu3nueCKUMN
ko3 duLeHTaMy. YpaBHeHYe Tell/IoNPOBOJHOCTY C BHYTPEHHUMU UCTOUHUKAMHU TellIa.

Pazgen 9. Teuenusi ¢
yAapHBIMU BOJTHAMH.

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

Pasgen 10. MogenupoBaHue
BA3KHX TeUEHUH.

MOZie/! TypOy/IeHTHOCTH.

MopenupoBanue TypOy/ieHTHBIX 3((eKToB. BbICOKOpeHHO/Ib/ICOBbIe Y HU3KOPEHHOIb/|COBbIE

Paspen 11. [Toaxozab! ¥ MeTOABI
BBIUMC/TUTETBHOTO
MOZIe/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

6
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| Bcero 3a 7 cemecTp 17 |
3.3. CamocrosiTesibHas pabora crygenta (CPC)
Ne Homep u HauMeHOBaHHe O6bem,
Cojaep)kaHue yueGHOr0 3aJaHHs
n/n pa3aena AMCLUIIHHBI 4yacoB
1 VI3yueHue maTepuasa pasferna. 2
Paspgen 1. Maremaruiueckoe Harmmcanvie mporpamMmmel nHTerpupoBanus cucremsl OZ1Y Ha nprMepe BHYTpeHHeil
5 |MOAEIMPOBAHHE 1 rasopguHamuky PITT B TepMofiHaMUyecKoli ocTaHoBKe. PopmMypoBaHue MaTeMaTU4eCKOM 5
BBIUMC/IUTE/IbHBIN SKCIIePUMEHT.  |mogpesiu. CornocTapieHre MeToja Diijiepa MepBoro Nnopsiika TOUHOCTH U
MOAU(ULPOBAHHOTO MeToZla Diisiepa BTOPOro Mopsiika TOYHOCTH.
3 Pazpen 2. E/I HTerpa/bHas opma W3yueHue marepuasna paszena. 2
ypaBHeHU} ra30[MHaMUKU.
4 Pasnen 3. [ludepentmansHas VI3yueHue MaTepuasa pasferna. 2
(opma 3aKOHOB COXpaHEeHHsI.
5 Pa3/:len 4. KaueCTBeHHbII aHa/IU3 I/I3yquy1e MaTepuasa paszerna. 2
peleHnH HeKOTOPBIX
6 |mudbdepenupansubix ypasHernuii Hal‘II/IC{;\JHI/IE NporpamMMel MOZie/TMPOBaHusI PaCIIpOCTPaHeHHs aKyCTHUeCKOrO BO3MYILIeHHUs B 6
B YaCTHBIX MTPOM3BO/IHBIX. ra30BoU Cpeje.
7 Paspen 5. 'HHCKEETmauHH W3yueHue marepuana paszena. 3
MaTeMaTUuecKoi MoJenu.
Pazgen 6. Knaccudukarps
8  |MeTo/0B pellleHus! CETOYHBIX W3yueHne marepuasna paszena. 2
ypaBHeHHI.
9 Paspen 7. Baepenme B W3yueHne marepuasna paszena. 3
MOCTPOEHHe paCcyeTHBIX CeTOK.
10 VI3yueHue maTepuasa pasfena. 2
1 Paspen 8. Pewenue Harncanue nporpammbl MO/Zle/IMPOBaHKs HarpeBa OZJHOMEPHOTO CTepIKHS C OCTOSIHHBIMU 5
HeCcTal[IOHapHOTO ypaBHEeHUst 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 C yaapHbIMM W3yueHne marepuasna pasgena. ; 2
14  |BomHamm. BbIl‘lO}'{HsHI/IE TpaKTUYeCKoro 3aaHus Ne5 Ha TeMy "Moge/mMpoBaHye CBEPX3BYKOBOIO 8
TeueHUs".
15 Paspen 10. MOQMHPOBaHHe VI3yueHue mMaTepuasa pasferna. 3
BSI3KHMX TeUeHHH.
Pazpen 11. ITogxoasl ¥ MeTOAbI
BBIYHC/TUTETEHOTO
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 MaTeMaTHUeCcKuX Mogiesiel. [IpoBe/ieHre BEIUMC/IUTEILHOTO MOZIe/IUPOBaHus.| 36
Ananu3 pe3ysnsTaToB. [1oAroToBKa NOSCHUTE/IBLHOM 3aliCKY, JOK/Iazia U Ipe3eHTalum.
Bcero 3a 7 cemecTp 93
3.4. KypcoBoii mpoeKkT
INEPUO[,
COJIEP)KAHUE 3TAMA HNCIIO/IHEHUS | IVIAHUPYEMOE
(Hepenn BPEMHI (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 MpoTeKarolIMX 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/IBHOM 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 89| 10 |11 | 12 13 14 15 16 | 17
7 Ortu. o I13 Otu.noI1I3 | KB |P| Otu. no I13 P KB| Ortu. no IT3 Otu. o I13 | [IP | KIT

YcioBHbIe 0603HaueHust:
[IP — nuiarHocTHYecKast pabota;

Ortu. no I13 — oTueT no NpakTUYeCKOMy 3aJaHuI0;

KB — KOHTpO/IBbHBIE BOTIPOCHI;
KII — KypcoBo¥i IPOEKT.

TeKy1Hii KOHTPOJIb YCIIEBAEMOCTH CTY/IEHTOB NPOBOJUTCS B JUCKPETHBIE BPEMEHHbIE MHTEPBasIbl B CJIEAYIOLUX hopMax:
e [MarHoCTHYeckast pabora;

e OTUYET M0 MPAKTHYECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCH;

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

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

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

5.6. HbopManioHHbIe TeXHOJIOTHH:

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

6.1. JIeKLIIOHHbIE 3aHATHS:

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

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. TIpoekrop;
2. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JUCLHITHHBI
YMCJIEHHOE MOJE/IMPOBAHUE B T'IIPOA3POAUHAMUKE

AnHoTanus paboueii MporpamMMsI

[Juctynuaa YUCJIEHHOE MOJE/TMPOBAHUE B TUJIPOASPOJUHAMMUKE sBnisieTcst AUCHUIUIHON YacTH, ¢opMupyemMoit
y4YacTHHKaMH 00pa3oBare/bHbIX OTHOMIeHHMH 0/i0ka 1, TporpamMmbl TOATOTOBKM 10 HampaeieHuto 24.03.03 Bawmucmuka u
2U0poaspoouHamuKa. JuCIMIUIMHA peanu3syeTcs: Ha ¢akynsreTe A PakeTHo-KocMuueckod TexHukd BI'TY "BOEHMEX" um. [1.®. YcrrHOBa
Kadezpoit A9 TIJTASMOT'ASOIMHAMUKA U TEIIJIOTEXHUKA.

[ucuunivHa HalesieHa Ha GOpMHUPOBaHUe KoMnemeHyuli:
[1K*-2.4 CriocobeH MpOBOAWUTH HCC/IE[OBAHMsI 10 a3pOrMApPOra3ofHHAMUKE M MpOoLeccaM TeruioobMeHa C KCIO/b30BaHWEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH, TOTOBHOCTH K MPO(eCCHOHANTBHOMN KCIUTyaTaljui COBPEMEHHBIX CPEACTB BHIUMC/TUTEILHOTO MOZE/TUPOBAHHUS;
[1K-2.1 CriocobeH pa3pabarbiBath (pU3HUeCKHe ¥ MaTeMTanyeCKre MOZEIM COBOKYITHOCTH MPOLIECCOB a9POrHApOrasorHaMHKH U TerioooMeHa.

Copiep>kaHle [UCLMIUIMHBI OXBaTbIBA€T KPYI BOINPOCOB, CBSI3AHHBIX C BBIUMC/IUTEILHOM T'MAPOra3ofAWHaMUKOW. [laHHas [UCLUIUIMHA
OpUEHTHPOBaHa Ha BBIPAOOTKY HaBBIKOB, HEOOXOJMMBIX /ISl MCC/Ie/|0BaTe/IbCKOM M TIPOEKTHO-KOHCTPYKTOPCKOM JesITeNIbHOCTH CIIeljfiaicTa B
obmacTy co37aHMsT HOBOM TeXHHWKM M B 00/1aCTH MHTeHCH(HKALMK pabounx MpOLIeCCOB B M3/eMMSIX BBICOKOW TexHosorud. Ocoboe BHMMaHHe
yAensieTcsl OCBOEHHI0 METOJ0B UMC/IEHHOTO MOZIe/IMPOBaHMs ra30[MHaMUYecKHX MpOLIeCCOB, XapaKTepHBIX /ISl SHepreTUUeCcKUX YCTaHOBOK
Pa3UUHbIX THUIIOB, @ TakKe aKTUBHOTO B/IA/IeHUss MeTOJaMM PacyeTHOrO MOZe/IMPOBaHUsI TelioMaccorepeHoca. M3ydaroTcss coBpeMeHHbIe
TI0/IXOZbl BBIUMC/TUTE/IEHON ra30/jMHaMHKH, peali30BaHHbIe B CIIeLMaIN3UPOBaHHbIX MHGopMaloHHbIX CAE-cpezax.

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

TeKyImuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JCKPeTHbIe BpeMeHHble HHTePBa/IbI B CIeYIOLUX GopMax:
e JMarHocTHYeckas pabora;
e OTYeT IO MPAKTHYeCKOMY 3a/IaHHIO;
*  KOHTPOJIbHbIE BOTIPOCHI;
®  KypPCOBOM ITPOEKT.

ITpoMeKyToUHAs aTTecTaus IPOBOAUTCS B hopMax:
e 5K3aMeH.

O611jast TPYA0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI COCTaBseT 4 3.e., 144 u. IIporpaMMoli AWCLIMIUIMHBI TIPeAyCMOTpPEHE JIeKIIMOHHbIe 3aHATHS (34
u.), npaktryeckue 3austust (17 u.), camocrosiTesibHast pabora ctygeHTa (93 u).
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TEXHOJIOI'A 1 ®OPMBbI

TIpunoxenue 2

K paboueii nporpaMme JUCLHITHHBI
YMCJIEHHOE MOJE/IMPOBAHME B IT'I/IPOA3POAUHAMUKE

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. Bonkog, B. H. EmenbsHOB. .

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.

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

K. H. Bonkos, B. H. Emenssitos, U. B.
TetepuHa. . I'a30Bble TeueHus B COIIAX
sHeproycraHoBok: M.: ®VI3MATJINT, 2017
(BBepgeHue, 1)

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.

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

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

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.
B. H. EmenbsHOB. . Unc/ieHHble METOABL:
BBe/leHre B TeOPUIO0 Pa3HOCTHBIX CXeM:
Mocksa: FOpaiit, 2020 (2, 3)
K. H. Bosnikos, 0. H. leptorun, B. H.
W3yueHne marepuasna pasgena. 3
EmenbsiHOB. . PasHOCTHbIe CxeMbl B 3a/iauax
ra30BOM AMHAMUKY Ha
HeCTPYKTYPHPOBaHHbIX CeTKax: M.:
OUBMATIINT, 2014 (1.1, 1.2)
Wroro no paspeny 5 3
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
CBEPX3BYKOBOIO TeyeHus'".

K. H. Bonkos, FO. H. [leptorun, B. H.
EmenbsiHoB. . Pa3HOCTHBIE CXeMbI B 3a7ja4ax
ra3oBOM JMHaMHUKH 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.
TertepuHa. . ['a30Bble TeueHUs 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.

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

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

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

Mockga: FOpaiit, 2020 (Bce rmaBbr)

36

Wroro 1o pasgeny 12

36

12
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TIpunoxenue 3
K paboueii nporpaMme JUCIHITHHBI
YMCJIEHHOE MOJE/IMPOBAHUE B IT'I/IPOA3POAUHAMUKE

®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%.

- OLleHKa «He 3alUTH/I» BbICTAB/IAeTCS, TIPH 3HAYNTe/bHBIX OLIMOKaX B COZlepyKaH|1 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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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AyauTOpHBIE 3aHATHSA

<
B KOHTAKTHOI (hopme w & E
c -
R @ = ; = g[
gE N1 CE=
B 2 £ EE TE
= e =g =g <0
O O © g S X g5 o
-9 = HaumeHoBaHMe pasfie/ioB U AH/aKTHUeCKHX = o = 5w ; = 2= Q0
e | = epuHAL g | & S | 2E| B2 63 25
£ 5] = ER| E® S = O
= M X O & X
o o 5 EZX| &8 S =
= = | 58| 3% S5z
[ O & N - <9
=] o o T T
i o: g
E = S
Paspen 1. MaremaTuueckoe Moje/IMpOBaHue H Oruer rio
4 7 e L. - AP 11 4 2 2 7 5 5 |nmpakTHYeckomy
BBIYHC/IUTE/TbHBIH YKCIIePUMEHT.
3a/1aHuI0
4 7 Pa3pen 2. UHTerpanbHas ¢opMa ypaBHeHHH 6 4 4 0 5 5 5 KoHTponeHble
ra3ofMHaMHKH. BOIPOCHI
4 7 Pazaen 3. JuddepennuanbHas popma 3aK0HOB 6 4 > 7 > 5 5 KoHTponbHbIE
CcOXpaHeHHus. BOTPOCHI
Paspen 4. KauecTBeHHBIH aHA/IN3 pelleHHI Ortuer no
4 7  |HekoTopbIX AudepeHIMANTBHBIX yPaBHEHUH B 12 4 2 2 8 10 10 |mpakTHuecKoMmy
YaCTHBIX MPOH3BOJHBIX. 3a/laHUI0
4 7 Paspen 5. [luckperusanys MareMaTH4yeCcKoOH 7 4 4 0 3 10 10 KoHTponbHbIE
Mo/ e/IH. BOTPOCHI
4 7 Paspen 6. Knaccnq)mfaunﬂ METO/I0B pelleHus] 8 6 4 2 5 10 10 KoHTponbHbIe
CeTOYHBIX YPaBHeHHH. BOIPOCHI
4 7 Paspen 7. BBejleHue B IOCTPOeHHE PAaCUYeTHBIX 7 4 4 0 3 10 10 KoHTponbHbIe
CeTOK. BOIPOCHI
Paspaen 8. PelneHue HecTaliMOHapHOTO Oruer o
4 7 e 6. LS 20 6 4 2 14 5 5  |mpaktuueckomy
ypaBHeHHsI Tell/IONPOBOJHOCTH.
3a/laHUI0
Ortuer no
4 7  [Pa3pen 9. TeueHus c yjapHbIMHM BOJIHAMH. 14 4 2 2 10 5 5  |[IpaKkTH4ecKoMy
3a/laHUI0
4 7  |Pa3pen 10. MoaeupoBaHHe BA3KUX TeUeHUH. 10 7 4 3 3 10 10 Konrpomrere
BOIPOCHI
Paspen 11. IToaxoapl 1 MeTOABI
4 7  |BBIUMCIUTETBLHOrO MOJETUPOBAHMSA TeUeHUH 7 4 2 2 3 10 10 Ko:;goglg;me
BA3KOM )XKMJKOCTH U rasa. P
4 7  |Pa3pen 12. KypcoBoii mpoeKT. 36 0 0 0 36 15 15 Kypcosoii
TIPOEKT
Bcero 3a 7 cemecTp 144 51 34 17 93 100 100
Bcero no gucIuninHe 144 51 34 17 93 100 100
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OueHouHble MaTepHasbl no gucuunande YYCJIEHHOE MOJE/IMPOBAHUE B I'1APOASPOJVTHAMUKE

ITIK*-2.4 - Cnoco6eH npogodums ucc/1e008aHus no aspo2udpozazo0uHamuKe U npoyeccam menao00MeHa ¢ UCnonb308aHueM CO8peMeHHbIX
UH(OPMAYUOHHBIX MeXHO/102Ull, 20MOEHOCb K NPO(hecCUOHANBHOL SKCN/Iyamayuu C08peMeHHbIX CPedCe 8bIYLUC/IUMEbHO20
ModenuposaHus

Ne 1 TIpouuraiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
CorocTaBbTe Ha3BaHue C GOpMyIIOi

D
p ('U . n)v d S A) TToToK 3Hepruu
2)
B) IToTok mMaccel
p(v-n)ds

3)

172

(v . n) £+ — d S B) ITOoTOK KO/IMYeCTBa /IBU>KEHUST
P 2

I') TToTok MaccoBoii CKOpoCTH

Ne 2 TIpouuTaiiTe TEKCT U YCTaHOBUTE N0C/Ie[0BaTe/IbHOCTh

B meToze ['ofiyHOBa /i/151 OTIpe/ie/leHyisl «KHOBBIX» 11apaMeTPOB Ha rPaHMIIaX siueek HeoOXOAMMO PelInTh 3a/auy O pacliajie MPOM3BO/ILHOIO pa3phiBa. YCT
T0C/Ie/J0BaTe/IbHOCTh HEOOXOAUMBIX JAeHCTBHUH.

A) Onpezienenvie peanu3yroleicst KOHGUTypaLuK yjapHO-BOJTHOBOW CTPYKTYPBI.

B) VtepaLioHHOe oripe/ie/ieHre 3HaueHKsl «<HOBOTO» JJABJIEHUSL.

B) Onpe/ienieHye 3HaUeHHUH Npe/ie/IbHBIX CKOPOCTel MPOL{eCCOB.

I') OnpeyieieHue cieBa ¥ CIipaBa OT KOHTaKTHOTO Pa3pblBa 3HAUEHWH «HOBBIX» SHEPTUH.
1) OripeesieHrie HaYaIbHOTO TIPUOJIMYKEHHOTO 3HAUEHHUsT «HOBOTO» JIaB/IeHUS.

E) Onpezenennie 3Ha4eHNsT «<HOBOM» CKOPOCTH.

JK) OnipefiesieHie ciieBa 1 CripaBa OT KOHTAaKTHOTO Pa3phbiBa 3HaYeHHs «HOBBIX» TIOTHOCTEH.
Ne 3 TIpouuTaiiTe TEKCT U YCTaHOBUTE N0C/Ie[0BATe/IbHOCTh

17151 UHTerpUpOBaHUsl OOBIKHOBEHHBIX Au(depeHIUaNbHbIX YPABHEHHH C BTOPBIM MOPSAKOM TOUHOCTH MOXKHO BOCITO/Ib30BaThCsI MOAU(HUIIMPOBAHHBIM
Diinepa. YCTaHOBUTE MOC/IA0BATEILHOCTD A€HCTBHI IaHHOTO METOZA

A) Onpegenuts 3HaUeHHe TIPOU3BOAHON (PYHKI[MM Ha MOJIOBUHHOM IlIare HHTET PUPOBAHMSI.
B) Onpesjeiuth 3HaueHHe POW3BOAHOMN (DYHKIMK B HAYaIbHOM TOUKe.
B) Onpezienuth 3HaueHHe QYHKLWM Ha T10/THOM IlIare MHTErPUPOBAHUsI 110 3HAYeHHIO IPOU3BOAHON (DYHKIIMM Ha TTOJIOBUHHOM LlIare.

') OnpezieuTh 3HaueHHe (YHKLIMH Ha TIOJIOBUHHOM Il1are MHTerpUpPOBaHMSI.
Ne 4 TIpouuTaiiTe TEKCT U yCTAaHOBHUTE COOTBETCTBHE
CorocraBbTe Ha3BaHue ¢ (HopMyIon

A)

1) IlonHast SHeprust eUHULIBI

obbema p dV

v(t)

B)
2) Ko/nuecTso ABivkenus vy
e/MHUIIE! 06beMa P (T +€)dV

V(t)

B)

3) Macca eguHHIp! 0Gbema pvmdV
V(t)
D
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pvdV
v(t)

Ne 5 HpO‘«II/ITHﬁTE TEeKCT, BbIﬁEpI/ITE HpaBHHbeIﬁ OTBET U 3aITUIINTEe apryMeHThbI, 060CHOB]:IBE[}OI.L]I/I€ Bblﬁop OoTBeTa

du du u(r x)—u(t,x -1

[TopAJ0OK anIpOKCHMAIIHH IPOH3BOAHOH ox g bopmyne ox Ax
paBeH

A) nepBbIit
B) Bropoit
B) Tperuii

I') 4yeTBepTHIi
Ne 6 [IlpoumTaiiTe TEKCT ¥ 3alMILKTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

CBOICTBO Pa3HOCTHOM CxeMbl, 00yC/IOB/IEHHOE Ha/IMuKMeM B BbIPA)KEHHH JJIs IOTPELIHOCTH arpOKCUMALMH TIPOU3BOAHBIX HEUETHOTO MOPsi/Ka, Ha3bIB:
Ne 7 TlpoumTaiiTe TEKCT U 3alUIINTe Pa3BepHYTbI 000CHOBAaHHbIN OTBET

CBOICTBO Pa3HOCTHO# CXeMbl, 00yC/IOB/IEHHOE HaJIMuKMeM B BbIDa)KEHHH JiJIs1 OTPEIIHOCTH aripOKCUMALMH TIPOU3BOAHBIX UETHOTO TIOPsi/IKa, Ha3bIBakC
No 8 TlpouuraiiTe TeKCT, BbIOepHTe NPaBU/IBHBIN OTBET U 3alTMIINTE apryMeHThI, 000CHOBBIBaOLIIME BEIOOD OTBeTa

B mipaBoi#i uacTy BEIp@XKEHHsI

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

BTOpOE U TI0C/Ie/IytOIIj1ie ciaraeMble Ha3bIBalOTCS
A) KOHEYHO-Pa3HOCTHBIM aHAJIOrOM MPOU3BOJHOU
B) norpeuHoCcTb0 anmnpoKCUMaLy MpoU3BOJHOM
B) nops/{KOM annpoKCHUMaLiy POM3BOAHOM

I') IOrPeLHOCTBIO OKPYI/IEHUS
Ne 9 [lpouuraiiTe TEKCT, BbIOEPHTE NPABHU/IBHBINA OTBET M 3alTHIINTE aPIyMeHThI, 000CHOBBIBAOLIME BBIOOD OTBETa
Kakum 06pa3oM MOXKHO OLIEHHTb H3MEHeHHe CKa/IsSIPHOI BeTMUMHBI f(X), U3BECTHOI B TOUKE X, B TOUKe (x + dx), rae dx mMasiast BeMunHa

Jtx) o
X x+dx
A)
7] f (x) dx
o)+ L2
B)
af (x
£ - LD gy
B)
f(x}+—— af( )
Iy

32
flx) +——= f()

Ne 10 ITpoyuTaiiTe TeKCT, BbIOepHTe MPaBU/IbHBIE OTBETHI U 3allUIINTE apryMeHThbI, 000CHOBBIBAIOIIME BEIOOD OTBETOB
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BaibepeTe 3aKOH COXpaHeHHst IHepPriH (BO3MOXXHO HECKOJIBKO OTBETOB)

A)
d . . .
T{/]/m—‘d‘" =—f/pv(v-11)d5+//0,,d5+///pfdl'.
(
Vv S S Vv
B)
dpv  dpv,v dpv,v Odpv.v Jdo do, do.
Do T ST T S T T T .
ot oxr Ay 0z Jxr Ay 0z
B)
de N dev; | Oev, 3 dev, do,-v 0oy -V N do. -v 4 of v
ot or Oy dz  Or Ay Jz l '
r)

9 1, L 1, .
a///p 2" +€e)dV ——/:/p 3V +€) (v-n)dS+
Vv S
- [U,,-\-’dS+ /'[/pf»v(”".
S v

Ne 11 TMpouuTaiiTe TEKCT, BbIOeprTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIME BEIOOD OTBETOB
Bbibepute BepHble YTBEPIKAEHUS:

A) VIamesnbueHMe CETKH, CHIDKask TOTPELIHOCTb alMPOKCUMaLY, MOKeT YBelTUUMBaTh MOIPELIHOCTb OKPYIVIEHUS.
B) CymectByeT He 60/1ee TpeX KOHEUHO-Pa3HOCTHBIX aNPOKCHUMALMH TPOM3BO/HOM TIEPBOTO TTOPS/Ka.

B) HOA CXOAMMOCTBIO pellleHrs TOHMMaeTCA CTpeMJIeHHe pellieHNsI KOHEUHO-PA3HOCTHOI'O aHa/lora YpaBHEHUs B UaCTHBIX IMPOU3BOAHBIX K pelIeHUI0 U
YPaBHEHUA NPU U3MeJIbUeHHUH CeTKHU.

I') CetouHoli (hyHKLIMel Ha3bIBA€TCSI MHOXKECTBO 3HAUEHUIA PellleHHsl UCXOQHOTo AuddepeHLanbHOrO ypaBHeH)sI B y3/1aX Pa3HOCTHOM CeTKH.
Ne 12 IMpoyuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI 1 3allUIINTe apryMeHThI, 000CHOBBIBAOIIIHE BEIOOD OTBETOB
BribepeTe 3aKOH M3MeHEeHHs! KOlM4eCTBa JBIKeHHsT (BO3MOXKHO HECKOJIbKO OTBETOB)

A)
d . : .
T{///pvd‘" =—f/pv(v-11)d3+f/6,,d3+///pfdl'.
(
Vv S s Vv
B)
dpv  dpv,v dpv,v Odpv.v Jo do, do .
M M ME ALl LS
ot ox Ay 0z Jx Ay 0z
B)
%_{_ dev, N dev,  dev, B do,-v do,-v Jdo.-v 4 of v
ot or Oy dz  Or Ay Jz P '
r)
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) 1 . i | P _
%/\//p 3\'“)—+-e' dV =— //p 5V e (v-n)dS+
[ FA F4
JJ. I
+ o, -vdS + /[/pf-\'dl'.
J. J

S

IIK-2.1 - Cnoco6en pazpabambieams pusuyeckue u mamemmauyeckue Modeau COBOKYNHOCIMU NPoyeccos aspozudpo2azo0uHamuKu u
mens1006meHa

Ne 1 TlpouuTaiiTe TEKCT ¥ 3alMILIKTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

PaccmaTpuBaeTCsi KOHTPO/IBHBIN 00beM, ABMKYIMIACS CO CKOPOCTBIO vs. Uepe3 37eMeHT [T0BePXHOCTH 3TOro 06beMa cpefia PoTeKaeT CO CKOPOCTHEO V.
CJlyyae MOTOK Cpe/ibl Uepe3 OBePXHOCTb 06beMa B [JaHHOW TOUKe OyZeT OrpeAessThCs Kak ...

Vcnone3yiiTe ciieytoiiie 0603HaueHNs:

VS - CKOPOCTb KOHTPOJILHOTO 06beMa

V - CKOPOCTb Cpe/ibl uepe3 37IeMeHT KOHTPOJIbHOTO 00beMa
nl - MeCTHasi BHELHsIS1 HOPMallb,

N2 - MeCTHasi BHyTPeHHsisl HOpMasb
No 2 TlpouuraiiTe TEKCT ¥ yCTAHOBUTE COOTBETCTBHE
[NpuBe/MTE COOTBETCTBHE 3aKOHOB COXPAHEHHMSI C MX Ha3BaHHUEM:

D
(") fff + Uz lV ff + + 'Uz l(; A) 3akoH
—_— &£ —_— = — - P— v na.l COXpaHeH
a t p 2 ¢ p p € 2 C MEICE]:I
4 S
2)
() f[j dV ff ( ) ds" b) 3akoH
— ndV = — v n)d. omiecr
d t p p JIBYDKEHH:
Vv S
3)

() B) 3akon
= [ f f pvdV = - ff (pn + pv(v - m)) ds e
vV S

I') 3akoH
coxpaHeH
KOHLIEHTP
KOMIIOHEE
cMecH

Ne 3 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE
IIpuBesyTe COOTBETCTBHE yPABHEHMUS UX TUITY

1)
a%u _ o2 a%u . A) Tunep6onuueckuit
a0tz 0 gx?
2)
2
du d%u B) DmmnTuyeckuit
at dx
3)
?u  d*u B) CMmeluaHHsIi

@JrW:f(XJ}O
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

I") [Tapabonuueckuii

IpounTaliiTe TeKCT U yCTaHOBUTE N10C/Ie/J0BaTe/IbHOCTh
Onpejienre Moc/ef0BaTeNbHOCTD AeHCTBUIA B METO/le IIPOTOHKY /151 ceTKU U3 N siueek.

A) Onpegenuts 3HaueHHe GyHKIMY Ha HOBOM BPeMEeHHOM CJI0€ B TIOC/IefiHelt siuelike.
b) OmnpefieuTh IporoHouHble k03¢ huIeHTs! B siueiikax ot 2 1o N.
B) Onpenenuts 3HaueHus HyHKLMM Ha HOBOM BPeMEHHOM CJ10e B siuelikax ot N-1 z10 1.

I") OnpesienuTh NpOroHouHble K03 (hULIMEHTHI B IIEPBOI siueiike.
IMpounTaiiTe TEKCT ¥ YCTAHOBUTE TI0C/IE0BaTeNbHOCT

[inst pacyera 3HaueHWH (yHKLMH Ha HOBOM BpeMeHHOM cJioe B MeToze ['07iyHOBa HEOOXOAMMO CZe/aTh CIe/yIOLLe OrepaLiiy, yCTaHOBUTe UX
T0C/Ie/|0BaTe/IbHOCTb.

A) PaccurTarh 3HayeHUs (yHKLMI Ha HOBOI BDEMEHHOM CJI0€.
b) OmnpesieUTh MOTOKH Macchl, KOJIMUECTBA JIBYDKeHUs], SHePrUy yepe3 IPaHULIbl sSTUelKH.
B) Pemmts 3aziauy 0 pacrniafie pa3pblia Ha rpaHULiaX STYeHKU.

I") [IpocyMMHpOBaTh MIOTOKK COOTBETCTBYIOLX BEJIMUKH T10 BCEM IPaHHUL{aM.
TpouwnTaiiTe TEKCT, BbIGEPHUTE NPABU/IBHBINA OTBET M 3aMUILINTE apPTyMeHTbI, 000CHOBBIBAIOLIME BHIOOP OTBETa
O060011IeHHbIM 3aKOH COXPAHEHHsT MOXKHO C(OPMY/TUPOBATE C/IEAYIOLIUM 00pa3oM

A) U3MeHeHHe HEKOTOPO# COXpaHsieMOoi BelIMUMHBI, CBSI3aHHOM C BbIJe/IeHHOM MOPLiMel CIUIOLIHOMN CPe/bl, IPOUCXOAHUT TOIBKO 3a CUET HCTOUHHMKOB 3TC
cyOCTaHLWH, JeCTBYIOIMX BHYTPH 0ObeMa.

B) usmenenwie yit000# Be/TMUHHBI, CBS3aHHOM C BbI/|e/IEHHOM MOPLKel CIVIOIIHON CPe/ibl, TIPOUCXOAUT TOIBKO 3@ CUET UCTOUHHKOB 3TOM CyOCTaHIUH,
JIefiCTBYIOIMX BHYTpU 00beMa.

B) u3meHeHHe HEKOTOPOM cOXpaHseMOi Be/IMUMHBI, CBSI3aHHOM C BblZle/IeHHOM MOpLIMe CI/IOIIHOM cpe/ibl, MPOUCXOUT 3a CUeT M0TOKa, MPUHOCSLero
IPaHUL{bl MaTepUaIbHOro 06beMa 3Ty CyOCTaHLMI0 BHYTPb 00beMa, U 3a CUeT MCTOUHHKOB, [IeHCTBYIOIMX BHYTPH 00beMa.

I') u3MeHeHHe HEKOTOPOI COXPaHsIeMOi BeJIMUMHbI, CBS3aHHOMU C BbIJje/IEHHOM MOpLMel CIUIOLIHOMN Cpe/ibl, TPOUCXOAUT TOIBKO 3a CYET MOTOKA, IPUHOC
yepe3 rpaHULibl MaTepHaIbHOrO 06bemMa 3Ty CyOCTaHLMI0 BHYTPh 06bema.

IMpounTaiiTe TEKCT U 3aMHUIIIATE Pa3BePHYThIH 060CHOBAHHbBII OTBET

YTo /le/1aeT UCKYCCTBEHHAs! BSI3KOCTh C TPaJiieHTaMK BCeX 11apaMeTpoB, TIPUueM He3aBHCHMO OT NPUUYMHBI BOSHUKHOBEHHUSI 3THX IPa/IIeHTOB?
ITpouuTaiiTe TEKCT, BbIOEpUTE MPABU/IBHBIN OTBET U 3alHULINTe apryMeHTbI, 000CHOBBIBAIOLIME BEIOOP OTBeTa

MeTo/;, KOHEUHBIX Pa3HOCTEeH OTHOCHUTCS K K/IacCy ... METOZIOB PellleHHst ypPaBHeHHI MaTeMaTHueCKoi (pH3MKH.

OripeienTe MPOITyILEHHOE CJI0BO.
A) BapHaIjOHHBIX
B) npoek1oHHbIX
B) BepOSTHOCTHBIX

T") uncneHHbIX
ITpounTaiiTe TeKCT, BbIOEPUTE MPABU/IBHBIN OTBET U 3aITHIINTE apryMeHThbl, 000CHOBBIBAIOILHE BEIOOp OTBETA
YT0 TaKOe MaTeMaTHuecKast MOZeINb?

A) TOYHOE TpeACTaB/IeHre pea/IbHbIX OﬁLEKTOB, TIPOL[eCCOB W/IK CUCTEM, BbIDa)KEHHOE B MaTeéMaTHUYeCKUX TePMUHAaX U COXpaHsAroIlee CyieCTBeHHbIe U
OpurvHasia

B) TOYHOE IpeACTaB/IeHre pealbHbIX OGT:EKTOB, TIpoLieCCcoB H/IX CHUCTEM, BbIpa)KEHHOE B (I)I/BI/I‘IECKPIX TepMHHaxX U COXpaHsAolee CylleCTBeHHbIe UePTh

B) npubmmkeHHOe TIpe/iCTaB/ieHNe pealbHBIX 00BEKTOB, IIPOL{eCCOB WM CUCTEM, BEIPa’KeHHOe B MaTeMaTHUyeCKIX TePMUHAX M COXPaHsIoILee CyIeCcTB
YepThl OPUTHHAI

I') npub/mkeHHOe Tpe/icTaB/IeHHe pealbHbIX 00BEKTOB, TPOLIECCOB WM CHUCTEM, BbIPa)KeHHOE B (M3MUeCKUX TEPMUHAX M COXPaHSIOLIee CyILLieCTBEHHb
OpHWrvHama

Ne 10 IMpounTaiiTe TeKCT, BbIOeprTe NPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIME BEIOOD OTBETOB

e dy
3anHImHTe PasHOCTHBIE aHATOTH 74 IIPOH3B0 JHOH I[IEPBOI0 IIOPAIKA é
HCIIOJIB3VA CIEeOVIOIINHE TOYKH

& g E o

x-Ax X x+Ax X
(MoxeT BbITb HECKOIBKO OTBETOB)

A)

ylx +Ax) —y(x)
Ax

B)

y(x) — ylx — Ax)
Ax
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B)

y(x + Ax) — y(x — Ax)
Ax?

D

y(x + Ax) — y(x — Ax)
28x

Ne 11 TlpoyuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alTUIINTE apryMeHThbI, 000CHOBBIBAIOIIME BEIOOD OTBETOB
BribepuTe BepHbIE YTBEPIKAEHUS:

A) HOA CXOAMMOCTBIO pellleHus TIOHMMaeTCA CTpeMJIeH e pellieHNss KOHEUHO-PA3HOCTHOI'0 aHasIora YpaBHEHUsI B UaCTHBIX MPOU3BOAHBIX K PEIlIeHUI0 U
YPpaBHEHUA NIPU U3MeJIbUeHHUH CeTKU

b) B u3011poBaHHO CHCTEMe C TeueHHeM BpeMeHH IpeKpalliaeTcsl BUAMMBIH MaKpOCKOITMYECKHA 0OMeH SHeprHeii 1 BellleCTBOM MeX/Y Pa3/IMYHbIMU
Y CHCTeMa MPUXOJUT B TAKOe COCTOSIHKE, [P KOTOPOM BO BCEX eé YacTsIX yCTaHAB/IMBAIOTCS OfjIHAKOBbIE TapaMeTphl.

B) I1pu ucrnoab30BaHUY MeTOZja KOHEUHBIX PA3HOCTeH pelllaeTcsi Ha CaMOM [iefle He MCXOJHOe ypaBHeHHe B UaCTHBIX IIPOM3BOJHBIX, a MOAU(ULIIPOBAH!
ypaBHeHHe.

I') Tpuaza MozieTIpoBaHys BK/Io4aeT B cebst: "OkcrepumMeHT" — "Mogens" — "TIporpamma”
Ne 12 INpouuTaiiTe TeKCT, BbIOEpHTe NMPAaBHU/IbHBIE OTBETHI U 3alUIINTE apryMeHThbI, 000CHOBBIBAIOLIME BEIOOD OTBETOB
Bbibepute BepHble YTBEPIKAEHUS:

A) METO,EL HOBBO]’[F{}OLL[I/Iﬁ TI0/TyUYHTb KODHH CHUCTEMBI C 38,Z[aHHOi/JI TOYHOCTBIO MyTeM CXOAALIUXCA e CKOHEUHBIX TIPOL[eCCOB Ha3bIBAeTCA OTHOCUTE/IbHBIN

B) HeobxoanMoe yc/ioBHe yCTOHUMBOCTH SIBHOTO UMC/IEHHOTO perleHust AudpepeHIinanbHbIX ypaBHEHHH B UaCTHBIX IPOU3BOJHBIX, Ha3bIBAETCS YC/IOB
- ®puzpuxca - JleBu (KDJT).

B) OcHOBO¥ MeTOZia KOHEUHBIX Pa3HOCTeH sIB/IsIeTCsT 3aMeHa HelpepbIBHOM 06/1acTH M3MeHeH!s! He3aBUCHMBIX ITepeMeHHBIX COBOKYITHOCTBEO M30/IMPOB
TOUeK.

I') MeTog TO/I0BUHHOTO Jie/IeHUs IPHMeHSIeTCsT [JIs PellieHHsI CUCTeM JIMHeHHBIX YpaBHeHHH.
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