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1. IEJIM OCBOEHUA AN CITUILI/INHBI

]_[ef[I:IO OCBO€HMsA AUCHUIIIMHEI ABJIAeTCA d)OpMI/IpOBaHI/Ie c1eAyrLmnx KOMHeTeHL[HﬁZ

T1CK-1/24.2 — crioco6HOCTb TIPUMEHSATH NTPOrpPaMMbl U METOJJVKU TIPOBE/IEHHUS IKCIIEPUMEHTOB U KOMITbFOTEPHOTO MO/Ie/THPOBaHHUS,
pa3pabaTrhiBaTh MOZEIM U aJrOPUTMBI PeIleHHs 3aJad JUHAMHUKY [JBIDKEHUs], a3pOJUHAMUKY, OalIUCTHKU U YIIPaB/eHHs TOJIeTOM
KOCMUYEeCKHX U JleTaTe/IbHbIX allapaToB C YYeTOM C0KHOCTH CUCTeM Ha OCHOBe NPMMeHeHHsl COBPeMeHHbIX HayUHBIX 3HaHUM
T1CK-1/24.3 — cniocobHOoCTh (hOpMy/IHMpPOBaTh 33/lauvt PACUETHOTO MCC/IE0BAHMS TI0 a3POra3ofHHaMUKE U MPOoLIeccaM TerioobMeHa
usnemmii APKT, BbiOupaTh W ajanTHpOBaTh KOMMeEpUYecKoe MpOrpaMMHOe obecrieueHue TMOf peLlaeMyro 3a7auy, BbIeATb
orpefesisifoiiiyie (pakTopbl BHEIIIHUX BO3JeMCTBUM IIpH (JOPMY/IHMPOBKe 3aJad

DOpPMHUPOBAHUIO KOMITETEHLIUH CTY)KUT ZOCTIKEHUE CIEAYIOLUX Pe3y/IbTaToB 00pa3oBaHus:
IICK-1/24.2

3HAHUA:

Ha YpOBHe TIPe/CTaB/ieHHUH: OCHOBHBbIE TIOHATHSI U OMpeJesieHrs] B 00/1aCTH COBPEMEHHBIX BBIYHC/UTENbHBIX TE€XHOJIOTH;
OCHOBHbI€ TIOHATHA O pearM3alliyi BbIYMC/IUTE/IbHOI'O 3KCIIEPUMEHTA; TMOHATUA O CXOAMMOCTH, yCTOI‘/’I‘—II/IBOCTI/I W arrpoKCUMalu
Pa3sHOCTHBIX CXeM; TIOHSITUSI O TeXHOJIOIMSIX BBIUMC/IMTETLHOTO MOZIe/TMPOBAHKs B 00/IaCTH MeXaHVKH CIUIOIIHOM Cpefibl — MeTozjax
Pa3sHOCTHBIX CXeM, KOHEUHBIX OOBEMOB, KOHEUHBIX 3JIEMEHTOB; TOATOTOBKA, IUIAHMPOBaHWe, OpraHM3alus U TPOBeAeHHue
BBIUUC/TUTE/IBHOTO SKCIIEPUMEHTA; 06pa60TKa pe3y/ibTaTOB 3KCIIepUMEHTa, dBTOMAaTH3alA SKCIIepUMeHTa/IbHbIX I/ICC]'IE,HOB&HI/II\/JI;

Ha YypOBHe BOCIIPDOM3BE/IeHMs: 3aKOHbI COXpaHeHWsi B WHTerpajbHOM u [guddepeHLuancHON ¢GopMe, pa3HOCTHas
anrpokcumanys fguddepeHIianbHbIX 1 HHTErPalbHbIX;

Ha YPOBHE€ I[IOHUMMaHHA: TeopeTUyeCKHe OCHOBbI BBIUMC/IUTEJBHOI'O MOJE/IMPOBAHUA TIpOLeCCOB B TUApOa3poAUHaMMKe,
MexaHHKe JiehopMHUpyeMOro TBepZoro Tesla U TelVIoTeXHUKe, METO/bl M CPeJiCTBa HayUHbIX MCC/ef0BaHUM, (yHKIL[MOHAIbHAs cxeMa
TMaKeTOB BBIYUC/IUTENEHOTO MO/e/TMPOBaHMS;

YMeHUsi:

TeopeTHYeCKHe: CTaBUTh KpaeBble 33/la4y B CpeJie COBPeMEHHBIX [1aKeTOB BLIUMCIUTEIbHOTO MO/|e/TMPOBaHYS;

MIpaKTHYeCKHe: yMeHHe paboTaTb B Cpelle COBPEMEHHBIX IT1aKeTOB BBIYHC/IWUTENBHOrO MOJE/IMPOBAHHs, YMEHHe CTPOUTH
CeTOuHble CTPYKTYPBl, CIOCOOHOCTBIO K NpodeccrHoHanbHON SKCILTyaTalid COBPeMeHHBIX CPeZiCTB BHIUMC/IUTE/IBHOTO SKCIIepUMeHTa
(B COOTBETCTBUY C L{eJISIMH MaruCTepCcKoy TIPOrpamMMEl);

HABbIKU:

CIIOCOOHOCTBIO M TOTOBHOCTbIO NPOBOAUTH PabOTHI 10 BBIUMC/IUTEBHOMY MOZ€/MMPOBaHUI0 33Jau MeXaHUKU CIIOLIHOMN
cpefibl, OLIeHHBATh pe3y/bTaThl UCC/IeJOBaHNH; CIOCOOHOCTBIO MPOBOAUTE BBIUMC/IUTE/IBHBIN KCIIEPIMEHT U [aBaTh 3aK/IIOUeHHe O
XapakTrepe TPOLIECCOB B POEKTHPYEMBIX 00bEKTax.

IICK-1/24.3

3HAHUA:

Ha YpOBHe TIPeZCTaB/ieHWH: OCHOBHBbIE TIOHSITHSI U OTpeJie/ieHrsT B 00/IaCTH COBPEMEHHBIX BBIYHC/UTENBHBIX TE€XHOJIOTHH;
OCHOBHbIE TOHSTHSI O peaju3aljid BBIUMC/IUTENBHOTO SKCIIePUMEHTA; MOHSATHUS O CXOAMMOCTH, YCTOHUMBOCTH M anIpOKCHUMAaLAU
Pa3sHOCTHBIX CXeM; ITOHSTHUSI O TeXHOJIOIMSIX BBIUMC/IMTELHOTO MOZe/IMPOBaHusI B 00/IaCTH MeXaHHKH CIUIOIIHOM Cpefibl — MeTozjax
Pa3HOCTHBIX CXeM, KOHEYHBIX OOBEMOB, KOHEUHBIX 3/IeMEHTOB; [MOATOTOBKA, IUIAHUPOBAaHWE, OpraHW3alysi ¥ IIpOBeJeHHe
BBIUMC/IUTE/IBHOTO SKCIIepUMeHTa; 06paboTKa pe3y/IbTaToB SKCIIepUMeHTa, aBTOMaTHU3aLusl SKCIIepUMeHTabHbIX UCC/IeJoBaHuU;

Ha YypOBHe BOCIIDOM3Be/leHMs: 3aKOHbI COXpaHeHWss B WHTerpaJbHOM u [uddepeHLuancHON ¢GopMe, pa3HOCTHAs
anrpokcuManys guddepeHIiaabHbIX 1 HHTErPalbHbIX;

Ha ypOBHe MOHMMaHUs: TeOpeTUUeCKHe OCHOBBI BBIUHUC/IMTELHOTO MOZe/NMPOBaHUs MPOLIECCOB B TUPOaspOAUHAMUKe,
MeXaHUKe Je)OpMUPYeMOro TBepZoro Tesa U TelIOTeXHUKe, MeTO/bl M CPe/iCTBA HAyYHBIX HMCC/e/[0OBaHUM, QyHKLIMOHAIbHAs cXema
TMaKeTOB BBIYMC/IUTEIBHOTO MOZe/TMPOBaHMUS;

YMeHusi:

TeopeTUuyeCKHe: CTaBUTh KpaeBble 3a/jaud B Cpe/ie COBPEMEHHBIX ITaKeTOB BbIYMC/IUTE/IBHOI'O MOJEe/TMPOBAHUs;

MIpaKTHYeCcKHe: yMeHHe pPaboTaTk B Cpelle COBPeMEHHBIX IIaKeTOB BBIYMC/IWTENBHOTO MOZeIMpPOBAaHHs, YMeHHe CTPOUThH
CEeTOYHBIE CTPYKTYPBI, CIIOCOOHOCTBIO K MPOdeCCHOHANbHOM 3KCIITyaTaljid COBPEMEHHBIX CPe/ICTB BBIYMC/IUTENBHOTO SKCIIepUMEHTa
(B COOTBETCTBUM C LieJIIMUA MarucTepckoi porpamMmMel);

HABbIKU:

CMOCOOHOCTBIO U TOTOBHOCTBE) TPOBOAUTH PabOTHI MO BBIUMC/IMTELHOMY MOJEIMPOBAHUIO 3aJau MEXaHWKU CIIOLIHOMN
CpeJbl, OLIeHWBATL pe3yJIbTaThbl I/ICCJ'IE,HOBHHI/II\/‘I; CHOCO6HOCTI>I-O TMPpOBOAUTH BBLIYMC/IUTETBHBIN JKCIIepUMEHT U [1aBaTh 3aK/IIOUeHHe O
XapakTepe TPOLIECCOB B IPOEKTHPYEMBIX 00BeKTax.
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2. MECTO JUCOUIVINHBI B CTPYKTYPE OOII BO

Hucturuinia BBIMUC/IUTEJIBHBIE METO/IbI MEXAHWKM siBfisieTcst AUCLUIUIMHON 00s13aTe/IbHOM yacTu 6/10Ka 1
MpOrpaMMbl MOATOTOBKY 110 HarpasieHuto 24.04.03 Baaaucmuka u 2udpoaspoouHamuKa.

Cofep>kaHue [WCLMIIIMHBI SB/ASeTCsl J0rhyeckuM mpogosvkeHveM guciunivH: COBPEMEHHBIE TEXHOJIOI'MA
PEHIEHWSA ITPUKJ/IAJHBIX 3AJAY BAJUVIMCTUKAU U TUAPOASPOJMHAMMUKMN.

CopepyxaHue JUCLIUIIMHBI SIB/ISETCS OCHOBOM /151 oceoennst auctumiiH: IIOATOTOBKA K TIPOIIEYPE 3AIINTHI 11
3AIIATA BbIITY CKHOU KBAJIN®OUKAITMOHHOM PABOTBI.

IpenBapuTe/ibHBIE KOMIIETEHLMH, COPMUPOBAHHbIE Y 00YYaOILerocs 10 Hauasia U3y4eHus JUCLIUIIIAHbIL:

¢ OIIK-2 — Crioco6eH CTaBUTh U PellaTh 3a/iauu Mo MPOeKTUPOBaHUI0, KOHCTPYHPOBAHUIO U TIPOU3BO/CTBY 00BEKTOB
ripo¢eCCHOHAMBHON AesATeTbHOCTH MTPY UCIIOb30BaHUK COBPeMEeHHBIX MH(OPMAI[IOHHBIX TEXHOJIOT U

¢ OIIK-3 — CriocobeH pUMeHSTh Ha MPAaKTHUKe HOBbIe HayuHbIe MPUHLIUIILI M METOAbI HCC/IEA0BAaHUI Ha OCHOBE aHa/Ii3a
Hay4YHOW ¥ TIaTeHTHOM JINTepaTyphbl

¢ TICK-1/24.2 — CniocobeH NpUMeHSATh IPOrPaMMBbI ¥ METO/IMKH TPOBEAEHHsI SKCTIEPUMEHTOB U KOMITBIOTEPHOTO
MO/|e/TMPOBaHusl, pa3pabaThIBaTh MOZEJH ¥ aJITOPUTMBI PeLIeHHs 3a/iad AUHAMUKH JBYDKEHHS, a9POJHUHAMUKY, OalMUCTHKA U
yTIpaBJ/IeHus T10/IeTOM KOCMHUYeCKHUX U JIeTaTe/IbHbIX anrnapaTtoB C yYeTOM CJIOKHOCTH CHUCTeM Ha OCHOBE IPUMeHeHHst
COBpeMeHHBIX Hay4YHbIX 3HAHUU



3. CTPYKTYPA 1 COAEPXAHUWE JUCIHUIIVINHBI

OO6111ast TPY0EMKOCTh JUCLMIUIMHBI COCTABSAET 4 3.e., 144 u,

3.1. Copepxanue (JUAAKTHKA) JUCIUTIMHBI

KYPC

CEMECTP

HaumeHoBaHuHe Pa3fie/ioB H JHJAKTHYECKHUX eJTHHHL|

AypuropHbIe 3aHATHSA
B KOHTaKTHOH (hopme

BCETO

Dopmupyemas
KommneTreHuus, %

BCET'o
3aHATHSA

Jlekyuu
CamocrosiTe/TbHast

pa6ora cryaeHToB

TIpakTHUeckHe

TICK-1/24.2

IICK-1/24.3

1
BBIUKC/TMTE/IBHOTO MOJIEJIH]

JJOCTHIHYTBIe pe3ysIbTaThl

Pazpen 1. Maremarnyeckoe Mo/ie/ITHpOBaHue H BBIYHC/IUTE/IbHBIIH IKCIIepUMEeHT. MCTOPI/I;[
Pa3BUTHS BBIYUCIUTEIBHOM ra3oHaMuky. Tprajia MaTeMaTHueCKOro MoZie/TMpoBaHus. MeTtoauka
MareMaThyeckoro Mo/ie/iIMpoBaHus. OCcoBEHHOCTH BBHIYMCITATETbHBIX 3a/lay aspora3oJMHaMUKHU U
TEI/IOMaccorepeHoca. Bo3MoXXHOCTH COBpeMeHHBIX MH(OPMAIJMOHHBIX TEXHOJIOTHI B 3ajjauax

TexHUKH. COBpeMeHHbIe CUCTeMbl YUCIeHHOTO MOJe/TMPOBAHNS U TaKeThl IIPUK/IA/[HBIX MPOrPaMM.

10 6 2
poBaHusi. Unc/leHHOe Mo/ie/TMpOBaHKe B 3a/jauax aspoOKOCMUUeCKOH

1 T1poG/IeMHbIe Pa3paboTKH.

CIUIONIHOM Cpe/ibl. 3aMbIKal

Paspen 2. 3aK0HbI COXpaHeHHs1. 3aKOHbI COXPaHEHHI /I/1sl MaTepHia/bHOro ofbema 1 6anaHcoBbie
cooTHOLIeHHs1. TTOHSTHsE MaTepHaIbHOrO 06beMa: NOJBIIKHbIH 06beM, HeTOABHKHBIN B
MPOCTPaHCTBe 06beM, IepeMelaloLuiics B TPocTpaHCTBe 00beM. PU3NKO-MeXaHHYeCKHe
XapaKTepUCTUKH MaTepHa/ibHOH YacTHIIbl. TTOTOKM Yepe3 MOBePXHOCTb KOHTPOJILHOTO 06beM.
TIoToKM Yepe3 NOBEPXHOCTh KOHTPOLHOTO 06beM. BHyTpeHHMe HanpsbkeHus. DOpPMYIMPOBKa
3aKOHOB COXpaHeHHs1. POPMy/IMPOBKA 3aKOHOB COXPaHeHHsl Ji/Isl IOJBIKHOTO 06beMa.
DOpMYIHPOBKA 3aKOHOB COXPaHeHHsl /i1 (PUKCHPOBaHHOro o6beMa. BasaHCoBbIe ypaBHeHus.
BasaHCOBbIe COOTHOIIEHHS /I/Isl TIepeMellaroerocs 06bema. DKBUBAIEHTHOCTh /iByX (JOPM 3ammcu
MHTerpasbHBIX 3aKOHOB coxpaHenus. uddepenipanbHas GopMa 3aKOHOB COXpaHEeHHs /15t
(DUKCHPOBAHHOTO KOHTPO/ILHOTO 06BbeMa. 3aKOH COXpaHeH s MacChl. 3aKOH H3MeHEeHHs! KOJTHYeCTBa
/IBIDKeHHs1. 3aKOH COXpaHeHus sHeprun. KoHceppaTuBHas opma CHCTeMbl ypaBHeHHiA JMHaAMUKH

10 8 6 2 2

FOI{ie COOTHOILEeHHUS.

'y

Paspen 3. O meTopax p

pamoc’rei OCHOBBI MeTO/la KOHTPOJILHOI'O o6bema. OCHOBBI MeTO/la KOHeYHbIX 3JIeMeHTOB.

JIbHBIX P #. OCHOBBI METOZ}a KOHEUHBIX

10 4 2 2 6 5

MeTO/| IIPOCTPAaHCTBEHHOH

Paspien 4. BeejieHHe B NOCTPOEHHE PACUETHBIX CeTOK. OCHOBBI TOCTPOEHHS CETOK.
CTpyKTypHpOBaHHbIe CeTKU. Biounble ceTku. KpuBo/mHeliHble ceTKU. MeTo/ibl aBTOMaTHUeCKOi
TeHepalK KPUBOTMHEHHBIX /TMITHYeCKUX CeToK. HecTpyKTyprpoBaHHbIe ceTKH. CTPYKTypbI
JIaHHBIX JI7151 XpaHeHUsl UHGOPMaLMK O ceTKax. MeTo/ibl I0CTPOeHH s HeCTPYKTYPHPOBAHHbIX CETOK:

;[EHOHE. MeTo/[bl NOBBIILIEHHs KaYeCTBa CeTKH.

14 10 4 6 4

/IeKOMITO3MLIUH, METO/, IPO/BUraeMoro (ppoHTa, MeTO/, TPUAHT YLK

1 CBOICTBa Pa3HOCTHBIX CXe!

MopunduLpoBaHHOe yp

Pa3zpen 5. CpoiicTBa pa3sHOCTHBIX cxeM. OCHOBHbIE Pa3HOCTHBIE CXeMbI a30BOMH JMHaMUKH.

TIOPSA/I0K TOYHOCTH, HeBsA3Ka, anmpoKCUMaL|s, yCTOHYHNBOCTE. Bo/HOBBIe peleHus.

M: CXOZJUMOCTb, alMpOKCUMALIHs], yCTOWUUBOCTb, MOHOTOHHOCTb, 10 4 2 2 6

Jucrniepcus, auccunanys. VIcKyccTBeHHast BA3KOCTb.

10

Paszjien 6. MeToj| KOHTPOJILHBIX 00’5eMOB. MeToJ| KOHTPOJILHOTO 06beMa /i1l HeCTalHOHapHOro
YPaBHeHHH TerI0NpOBOAHOCTH. MeTo/ KOHTPOILHOro 06beMa /it 3a/jau ra30BOH JUHAMMKH.
OcobeHHOCTH BbIGOPa KOHTPO/ILHOTO 06beMa. OCOGEHHOCTH TTOCTaHOBKH I'PAHWYHbIX YC/IOBHIA.
Pernenye 3a/jau 0 pacrazie MPOU3BOJILHOrO paspeiBa. Metog ogyHoBa. [Tpub/KeHHbIe pellieHus
3a/jaun PuMaHa. Pa3HOCTHBIe CXeMbl MTOBbIIIeHHOH TouHOCTH (TVD). PasHOCTHBIE CxeMbl
noBsiILeHHON TouHOoCTH (ENO).

48 32 16 30

30

Paspen 7. JiByxasubie Teuenusi. OCO6eHHOCTH MO/Ie/TMPOBAHMS /BYX(Da3HBIX TeUeHHiA.
MogenrpoBaHye JBIKEHHUsI YaCTHULBI B [IOTOKe ra3a. MozenipoBaHue TeueH it co CBOGOAHO 6 4 2 2 2
rioBepxHOCThIO (VOF MeTop).

10

Paspen 8. KypcoBoii mpoekT. Harcanye KypcoBOro npoekra 1o MHAMBH/YaIbHOMY 3a/IaHHUIO.

36 0 0 0 36 20

20

Bcero 3a 11 cemecTp 144 68 34 34 76 100

100

Bcero no gucuuninee

144 68 34 34 76 100

100

3.2. AyAMTOpHBI NPaKTUKYM

Homep n
HauMeHOBaHHe
pasfena AMCLUNIHHBI

Tema NMPAaKTHYE€CKOro 3aHATHA

Oo0nemMm,

ayA.
JacoB

Pazpen 1.
MaremaTtrueckoe
MOJie/TUPOBaHKe U
BBIUNCIUTE/IbHBIN
9KCIIePUMEHT.

Knaccudukams guddepeHianbHbIX ypaBHEHUH, ONUCHIBAIOIIMX (HU3UUeCKHe TIPOLeCChl
Y 3aKOHBI ITpUpozibl. KpaeBble 3a/jaul MeXaHUKHU CIJIOIIHOM cpefibl. JTarlbl IOCTaHOBKHU.
Kpaessie ycioBus. VHTepnonsauus. Annpokcumanus. ViHterpuposanue O1Y: metop
Oiinepa, metoxel PyHre-KyTThl.

Paspen 2. 3akoHbI
COXpaHeHWsl.

IMoHsATHe MaTepranbHOro 06bEéMa. OU3UKO-MeXaHUUeCKHe XapaKTePUCTUKY MaTepUaIbHOM
YaCTULIBL.

Pazgen 3. O meTozmax
peLIeHust
nuddepeHLIaNTBEHBIX
ypaBHEHHH.

MogenvipoBaHue KojebaHHe CTPYHEI.

Paznen 4. BBegenue B

TOCTpO€eHNre PACUeTHBIX
CeTOK.

XpaHeHUe CTPYKTYPHPOBAHHOM ceTKU B (aiine. UreHue ceTku U3 daiina.

Busyanusaius pacuetoB. Unc/ieHHbIE TeHeBble H300pakeHHs. YMC/IeHHbIN LITMPEH.
UuncneHHas uHTep(deporpaMma.

Pazgen 5. CpoticTBa
Pa3HOCTHBIX CXEM.

Ornpe/iesieHye MOrPeLHOCTH aNNpOKCUMaliuy pa3HOCTHOM CXeMbl

OcobeHHOCTH MOJe/IMPpOBAHWSA HECTALIMOHAPDHOI'O YpaBHEHU TEIIJIOTIPOBOAHOCTH METOAOM

7 4
Pazpnen 6. Metof, KOHTPOJIbHBIX 3/IEMEHTOB.
8 KOHTPOJIbHBIX 005eMOB. |Oco6eHHOCTH MOZle/TMPOBaHMsI HeCTaL[IOHAPHOM ra30BOM AMHAMUKHA METOZ0M 12
KOHTPOJIBHBIX 3JIEMEHTOB.
Paspen 7. [iByx¢a3Hbie
9 A Heyx¢ OcobeHHOCTH MO/Ie/TMPOBAHMSI ABVKEHHS UaCTHI] B TIOTOKE rasa. 2
TeUeHUs.
Bcero 3a 11 cemecTp 34

6
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3.3. CamocrositenbHas padora crygenta (CPC)

Ne |Homep u HaMMeHOBaHHe C O0bem,
oJep>KaHue yueOHOro 3afaHust
n/m | pa3spena AUCHUILTHHBI JacoB
Pazpen 1.
MaremaTtunueckoe
1 |MopmenupoBaHUe U W3yueHue maTepuasa paszena. 4
BBIUMC/IUTE/IbHBIN
9KCIIePUMEHT.
2 Pazpen 2. 3aKomw! W3yueHre marepuana paszena. 2
COXpaHeHUsl.
3 Pasgen 3. O meTopax W3yuenue marepuasna paspesa. 2
peleHus
4 AH(b(bePe}f,uHaanHX BrinosiHeHue IpakTHUeckoro 3afaHus Nel «MogenrpoBaHue KonebaHuss MeMOpaHbI». 4
ypaBHEHUH.
Paszpnen 4. BBegenue B
5 |mocTtpoenme pacueTHbIXx |VI3yueHue mMaTepHasa paszena. 4
CeTOK.
Paspmen 5. CBoiicTBa
6 W3yuenuve marepuana paspesa. 6
Pa3HOCTHBIX CXEM.
7 BrimoniHeHye nipakTrdeckoro 3ajanus Ne3 «HecranyionapHasi ra3oBasi JUHaMHKa 6
METOZIOM KOHTPOJIbHBIX 00HEMOB».
Pazpen 6. Metop,
8 W3yueHue maTepuasa paszena. 4
KOHTDPOJIbHBIX 00BEMOB.
9 BrirosiHeHre npakTUdeckoro 3aanust Ne2 «HecTarrioHapHasi TeTUIONPOBOAHOCTD 6
MeTOJOM KOHTPOJIbHBIX 06T)EMOB B ,qumepHOﬁ IIOCTAHOBKe».
10 Pasnen 7. Jlsyxpasunie W3yuenuve marepuana paszea. 2
TeueHUsl.
BririosiHeHre KypCOBOTO TIPOeKTa TI0 MHAVBUAYATbHOMY 3a/IlaHHI0. AHAJU3 ITPOLIEeCCOB U
1 Pazgen 8. Kypcosoit (hopMupoBaHKe MaTeMaTHuecKux Mozesneid. [IpoBeieHre BEIUMCIUTEBHOTO 36
TIPOEKT. Mo/JieTMpoBaHusl. AHaMu3 pe3y/bTaToB. [1oAroToBKa MosSICHUTE/ILHOM 3aliCcKy, AoKaja U
TIpe3eHTaryu.
Bcero 3a 11 cemecTp 76
3.4. KypcoBoii IpoeKkT
IIEPUO[,
NCIIO/JIHEHUSA ITVIAHUPYEMOE
COJEPXAHHE JTAITA (nepem BPEMSI (uac)
cemecTpa)
Oran 1. O6cyxaeHre ¢ pyKOBOJUTEIEM cofepkaHusi paboTel. OnpeseneHue Lenel u 1.2 6
MOCTAHOBKA 3a/au paboThl. Pa3paboTka myiaHa paboThl HaJ| TPOEKTOM.
Otamn 2. AHanW3 UTEpPaTyphl TI0 TEMaTHKe KypCOBOTO MPOeKTa. AHa/IN3 MPOTeKAoIINX 3.8 1
poLIeCCcoB U (popMHUpOBaHKUE MaTeMaTHUeCKUX MOZIeIei.
Oram 3. [IpoBesieHVe BBIUMCUTEIEHOTO MOJe/TUPOBaHUsL. AHaIU3 pe3y/IbTaTOB YMCIeHHOTO 9-16 14
MO/le/TMPOBaHMUs.
Orar 4. IToAroToBKa NMOSICHUTE/TFHOM 3aITUCKH, AOK/IaZa U Mpe3eHTaruu. 17-17 5
Bcero 3a 11 cemecTp 36
4. ®OPMbI KOHTPOJISI OCBOEHUSA JUCIIUIT/INHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2) 3 |4/ 5 | 6 |7 8 9 10| 11 |12 13 14 15 16 | 17
1 KB KB | P Otu.mo 13 | KB | JP | KB Ortu. 1o 13 Otu.mo I13 | IP | KII

YcnoBHble 0603HaYeHUs:
e NP — nuarHocTuueckas pabora;
KB — KOHTpOJIbHBIE BOMPOCHI;
Ortu. no I13 — oTueT No NpakTUYECKOMY 3a/laHHIO;
o KII — KypcoBOii IPOEKT.

TeKyuii KOHTPO/Ib YCIIeBAaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPETHbIe BpeMeHHble HHTepBaslbl B CIeAYIOIUX (hopMax:
e JMarHoCTHYecKas pabora;
®  KOHTPOJIbHBIE BOTIPOCEHI;
e OTYeT M0 MPaKTUUECKOMY 33/IaHHUIO;
e KYPCOBOI1 ITPOEKT.

IIpome)xyTouHasi aTTecTal{us [IPOBOJUTCS B (JopMax:
® 3K3aMeH.
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5. YYEBHO-METOJUYECKOE Yl TH®OPMAIIIOHHOE OBECITEUEHUE
TUACITATUIAHBI

5.1. OcHOBHas nMTepaTypa o JUCLUIIINHE:

1. B. H. EmenbsHoB. . UncieHHbIe METOBI: BBeJjeHIE B TEOPHIO Pa3HOCTHBIX cxeM. Mockga: FOpaiit, 2020, 351. pec.

2. K. H. Bonkos, B. H. EMenbsiHOB. . BeruncivrenbHble TeXHOMOTHY B 3a[,a4ax MeXaHUKU JKUAKOCTU U ra3a. M.: DU3MATIINUT,
2012, 63 3K3.

3. K. H. Bosnkos, B. H. EmenbsiHOB. . Mo/ie/lMpoBaHKe KPYITHbIX BUXPel B pacuéTax TypOy/eHTHbIX TeueHni. M.: ®U3MATIINT,
2008, 7 3Kk3.

4. K. H. Bonkos, B. H. EmenbsHoB, B. A. 3a3umko. . TypOy/ieHTHBIe CTPYH - CTAaTUCTUYeCKUe MO/e/TH U MOZIeIMpOBaHue
KpYTHBIX Buxpeid. M.: ®PU3IMATIIUT, 2013, 30 3k3.

5. K. H. Bosnkos, B. H. EmenbsiHoB, U. B. TetepuHa. . ['a3oBble TeueHus B coriax SHeproycraHoBok. M.: ®U3MATJINT, 2017, 50
3K3.

6. K. H. Bonkos, FO. H. [leptorun, B. H. EmenbsHoB. . Pa3HOCTHBIE CXeMbI B 33/jadax ra30BOM AMHAMUKU Ha
HeCTPYKTypUpOBaHHbIX ceTkax. M.: DU3IMATIIUT, 2014, 10 3k3.

7. H. H. ®énopoga, C. A. Banerep, M. H. Tanusos. . OcHosbl pabotel B ANSYS 17. M.: IMK Tlpecc, 2017, 3. pec.

5.2. [lonoyHUTe IbHAs JIUTepaTypa 0 JUCLIUILIUHE:
He TpeOyercsi.

5.3. [lepuoprueckue U3faHus:
He TpeOyIoTCs.

5.4. TlepeueHb peCcypcoB HH(GOPMaLIMOHHO-TeJIEKOMMYHHKALIMOHHOH ceTh "VIHTepHeT", HeoOXOAUMBIX /I/Isi 0CBOEHHUS JUCLIUIIIVHBI,
3/IeKTPOHHBIe OMOIMOTEUHbIe CHCTEMBI:

1. https://urait.ru/ — O6pa3oBarenbHas riardopma «HOpaiiT». [I71s1 By30B U CCy30B.;

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

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®dyHnameHTa/IbHast 6UOMMOTEKA
BI'TY «BOEHMEX» um. [].®. YcTuHoBa.

CoBpeMeHHbIe MpodeccroHabHbIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HaumoHasnbHas 35ekTpoHHast 6ubnuoreka (HOB);
2. https://cyberleninka.ru/ - HayuHasi ssiekTpoHHast 6ubnuoTeka « KrbepiieHUHKay;

http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/iekTpoHHast 6ubnmoTeka Poccuiickoro Goxa GyHaMeHTaTbHbIX
WCC/IeJOBaHUM.

WHbopMalMoHHBIEe CTTPABOYHBIE CUCTEMBI:
1. Texakcrnept — MHpOpPMaLMOHHBIH MTOPTa/l TEXHMYeCKOro peryirpoBanus: HopMel, paBuia, cTaHzapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToB coO6CTBeHHOIi reHeparuu
BI'TY "BOEHMEX" um. []. @. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsraatIImtoc- HHGOPMaIMOHHEIN OPTaI MPaBOBOM HH(OpMAaLIK.
5.5. [IporpammMHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. I opmaLioHHbIe TeXHOTOTHU:

B3auMo/elicTBue ¢ obyuarotmucs nocpeactsom SMIOC Moodle BI'TY «BOEHMEX» um. I.®. YcTHHOBA.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE TUCITAIL/INHBbI

6.1. JIeKijHOHHbIE 3aHATHSA:

CreLManu3upoBaHHble TpeOOBaHuUs 10 000PY/[0BaHHIO OTCYTCTBYIOT; ayJUTOPHS C MOCAJ0YHBIMU MECTaMHU 110 KOJIMUeCTBY
CTYAEHTOB; OCKa.

6.2. IIpakTHUecKHe 3aHATHUSA:

1. ITpoekTop;
2. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO NperofaBaTesi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYIIOM B VIHTepHeT;
2. pabourie MecCTa CTyAEHTOB, OCHAIl|eHHbIe KOMITBIOTePaMH C ZIOCTYTIOM B VIHTepHeT, npeiHa3HaueHHbIe [jisi paboThl B
3JIeKTPOHHOM 00pa30BaTe/bHOM cpefie.



IIpunoxenue 1
K paboueii mporpamMme JMCHHIIUHBL
BbIUYVIC/IMTE/IBHBIE METO/AbI MEXAHUKH

AnHoTanus paboueii mporpamMMsI

Hucturuinia BBIMAC/IUTE/IBHBIE METO/AbI MEXAHUKM siB/isieTcsi JUCLIUIVIMHON 00si3aTe/IbHOM yacTu 0/10ka 1
MpOrpaMMbl IOATOTOBKY 110 HarpaBieHuto 24.04.03 Baaaucmuka u 2udpoaspoouHamuka. JJUCLUIIMHA peanu3yeTcs Ha (akyssrete A
PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" wum. [.®. VYcrunoBa kadezpoit A9 ITIJIASMOTI'ASOAVUHAMUKA U
TEIVIOTEXHUKA.

JurciprivHa HarjesleHa Ha (G OpMHpOBaHUe KomnemeHyuii:
TICK-1/24.2 cnoco6HOCTb MPUMEHSATb MPOrPAMMbI ¥ METOAWKH TPOBE/IEHUs SKCIIEPUMEHTOB U KOMITbIOTEPHOTO MOZeIMPOBaHUS,
pa3pabaThiBaTb MOJZIE/IM M aTOPUTMbI DeIleHHUs 3a/jay JUHAMUKHU /IBVKEHUs], a3POJUHAMUKH, Oa/UTMCTUKKU W YTIPaB/IeHUs M0JIeTOM
KOCMMYECKHX U JIeTaTe/IbHBIX alfapaToB C yUeTOM CI0KHOCTH CHCTeM Ha OCHOBe TIPYMeHEeHUs] COBpEMEeHHbIX HayUHbIX 3HaHWH;
TICK-1/24.3 crniocobHOCTb (OpPMYIMPOBaTh 3alaud PACUeTHOrO WCC/IeJOBaHUs MO aspora3ofuHaMuKe UM TIPoLleccam TeryioobMeHa
usnemuii APKT, BbiOMpaTh M aZanTUpOBaTh KOMMepUecKoe TIpOrpaMMHOe oOecrieyeHHe TI07, pellaeMyr 3a/ady, BbIJE/STh
ompefesisifoiye (pakTopbl BHEITHUX BO3JeMCTBHM IpY GOPMY/IMPOBKe 3azad.

CO,[Iep)KElHI/Ie AWUCLHIUVIMHBI OXBAaTbIBaeT KPYT' BOIIPOCOB, CBA3AaHHBIX C METOAAMH U TEXHOJIOTHUAMU COBPEMEHHOI'0 BBIYKUC/IMTE/IBHOTO
MOJe/IMpOBaHus TIpOoLieccoB pa3m/1111-101‘/’1 (1)H3H‘leCKOI>i npyupoAbl TIPUMEHUTE/TIBHO K pPElIeHWH0 TIPAaKTUUYEeCKUX 3a[a4d CO34aHuA U
TMPOEKTUPOBAaHUA KOCMUUYECKUX allllapaToOB YU KOMIT/IEKCOB BO€HHOI'O U I'PaXXJaHCKOI'0O Ha3HAUYeHMH, apTH]’[HepHﬁCKHX CHUCTeM U JPYTHUX
BBICOKOTE@XHOJ/IOTMYHBIX OTpaCHeﬁ TIPOMBILJIEHHOCTH.

[IporpaMmo# AVCIUIIIMHBI TIPElyCMOTPEeHbI Clefiyioliiie BUALI KOHTPOJISA:

Tekylmuii KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IPOBOZAUTCS B JICKPeTHbIe BpeMeHHbIe MHTepBaslbl B C/IeAYIONHX GopMax:
e JMarHocThYeckas pabora;
*  KOHTPOJIBHBIE BOIPOCEHI;
® OTUeT O NPAKTHUeCKOMY 3a/laHHIo;
®  KypCOBOM IIPOEKT.

HpOME)KyTO‘lHaﬂ darTecTaluusa rpoBOJUTCA B d)opmax:
® 3K3dMeEH.

OO1asi TpyZ0eMKOCTb OCBOEHHUS JUCLMIUIMHBI cocTaB/sieT 4 3.e., 144 u. TIporpaMmoil JUCLMIUIMHBI [TPeyCMOTPEHbI JIEKIIMOHHbIE
3aHsTHA (34 1.), pakTHUeckue 3aHsaTus (34 4.), camocTosTebHast pabota cryzenTa (76 1).
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IIpunoxenue 2

K paoyeli nporpaMme AMCIUIUTHHBI
BBIYUC/TATE/IBHBIE METO/II MEXAHUKHU

TEXHOJIOTYHN 1 ®OPMbI OBYUYEHUSA

PeKomeH/:(amm 10 OCBOEHHUI0 JUCLHHUIUIMHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUSI JUCLIUTUIMHBI COCTaBmsseT 144 4., U3 HUX 68 4. ayIUTOPHBIX 3aHATHH, M 76 4., OTBeJeHHBIX Ha

CaMOCTOsITe/IbHYI0 paboTy CTyAeHTa.

PeKOMeH,Z[aL{I/II/I 10 pacripezejieHuro yqe6H0r0 BpeéMeHHU 110 BUAaM CaMOCTOSITe/TbHOM pa6OTBI " pasjejnam AUCLHITIMHbL

TIpUBe/ieHb! B TabsuLie.

KOHTPO]'[L OCBOE€HHA AUCLHUIVIMHBI TIPDOU3BOAUTCA B COOTBETCTBUU C TTonoxxenueM o TeKylleM, py6e)KHOM KOHTpOJie

yCIIeBaeMOCTH Y TIPOMEXKYTOUHOM aTTeCcTalii 00yuyaroLuxcs.

@DopMbI KOHTPOJISI U KDUTEPUH OLIeHUBAHWsI TIPUBe/ieHbl B puioxkeHny 3 Kk Paboueii mporpamme.

HaumeHoBaHHe padoThI

Pexomenpyemas simTeparypa

TpynoeMkoCTB,
yac.

Pa3gen 1. MaremaTuueckoe MOAe/TMPOBAHHE M BBIYNC/IUTETHbHBIH IKCIIEPHUMEHT.

Vi3yueHue mMaTepuana paszesna.

K. H. Bosikos, B. H. EmenssHos, U. B.
TetepuHa. . ['a30Bble TeueHHs B COILIAX
3HeproycraHoBok: M.: ®PU3MATIIUT, 2017
(BBegenue, 1)

K. H. Boskos, B. H. EmenbsHOB. .
BbrunciiuTeibHbIe TEXHOJIOTUU B 3a/lauyax
MeXaHHKH >KUAKOCTHU U ras3a: M.:
OU3MATIINT, 2012 (Beegenue, 1.1)

Wroro no pasgeny 1

Pazpen 2. 3aK0HBI

COXpaHeHusl.

W3yueHre MaTepuasa paszerna.

B. H. EmenbsiHOB. . Unc/ieHHbIE METO/bL:
BBeJleHUe B TeOPHIO Pa3HOCTHBIX CXeM:
Mocksa: FOpaiir, 2020 (1)

K. H. Bosnkos, B. H. EmenbsHOB. .
BolunciuTeibHbIe TEXHOIOIUU B 3a/jauax
MeXaHUKH XXUKOCTU U rasa: M.:
OU3MATIINT, 2012 (2)

Wroro no pasgeny 2

Paspen 3. O meropax pemienust gud.

(hepeHI[ATBHBIX YPaBHEHHI.

VisyueHue mMaTepuasna paszesna.

B. H. EMenbsiHOB. . Unc/ieHHbIEe METO/bL:

Beinonnenve npaktryeckoro 3azgaHust Nel «MogenvposaHue
kosebaHuss MeMOpaHbI».

BBeJleHNe B TEOPHIO Pa3HOCTHBIX CXeM:
Mockga: FOpaiir, 2020 (4.2)

Wroro no pasgeny 3

Paspen 4. BBejeHue B 10CTPO

€HHE PACYETHBIX CEeTOK.

Vi3yueHue mMaTepuana paszesna.

K. H. Bosikos, FO. H. [leproruH, B. H.
EmenbsHOB. . Pa3HOCTHBIE CXeMbl B 3aia4ax
ra30BOU AUHAMUKU Ha
HeCTPYKTYPUPOBaHHBIX CeTKax: M.:
OU3MATIINT, 2014 (1.1, 1.2)

B. H. EMesnbsHOB. . Unc/ieHHbIE METO/BI:
BBe/leHHe B TeOPHI0 Pa3HOCTHBIX CXeM:
Mocksa: FOpaiit, 2020 (2, 3)

Wrtoro no pasgeny 4

Pa3pgen 5. CBoMicTBa Pa3sHOCTHBIX CXeM.

W3yueHre MaTepurasa paszerna.

B. H. EMenbsiHOB. . Unc/ieHHbIEe METO/BI:
BBeJleHUe B TeOPHIO Pa3HOCTHBIX CXeM:
Mocksa: FOpaiir, 2020 (2)

K. H. Bonkos, B. H. EmenbsHOB. .
BolunciuTe/ibHbIe TEXHOIOIUU B 3a/jauax
MeXaHUKH )KUKOCTU U rasa: M.:
DPUIMATIIUT, 2012 (1.7)

Wroro no paszeny 5

Pa3gen 6. MeTos KOHTp

0/IbHBIX 00HEMOB.

BrironHeHue TIPAKTUYECKOI'o 3aJjaHUA Ne3 «HECTaL[I/IOHapHaH
ra30Basd JUHAMHKA METO[0M KOHTPOJIBHBIX 00BEMOB».

B. H. EMenbsiHOB. . Unc/ieHHbIe MeTO/bI:
BBe/leHHe B TEOPHUIO PAa3HOCTHBIX CXeM:

V3yuenne marepuasa paszea.

Mocksa: FOpaiit, 2020 (7)

Beinonnenre npakTryeckoro 3afaHus Ne?2 «HecranjuoHapHas
TEIIONPOBOJHOCTh METOZOM KOHTPOJILHBIX 00BEMOB B IByMEepHOI
TTOCTaHOBKE».
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K. H. Bonkos, FO. H. leprorun, B. H.
EmenbsiHOB. . Pa3HOCTHEBIE cXeMBI B 33/iauax
ra3oBO AWHAMUKU Ha
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HEeCTPYKTYpPUPOBaHHBIX CeTKax: M.:
®U3MATIINT, 2014 (2, 3)

Wroro no pasgeny 6 16
Pazpen 7. iByxda3Hble TedeHus.
K. H. Boskos, B. H. EmenbsaHOB. .
MogenvpoBaHue KpyIHbIX BUXPel B
pacuérax TypOy/IeHTHBIX TeueHHu: M.:
OU3MATIINT, 2008 (5)
N3yueHue marepuana pasjena. K. H. Bonxos, B. H. EmenbsHOB, B. A. 2
3asumko. . TypOyneHTHbIe CTPYH -
CTaTUCTUYeCKHe MOJIe/I U MOZle/TMpOBaHNe
KpyIHbIX Buxpei: M.: DU3MATJINUT, 2013
()
Wroro no pasgeny 7 2
Pa3pen 8. KypcoBoii IpoeKT.
H. H. ®énopoga, C. A. Banbsrep, M. H.
BeinoniHeHre KypCcoBOro IpoeKTa o UHAUBUAYa/IbHOMY 3a/IaHHUI0. Hauunos. . OcHoBbl pabotel B ANSYS 17:
AHanu3 TpolieccoB ¥ (opMHpOBaHKe MaTeMaTU4deCKNX MoJesiei. M.: IMK TIlpecc, 2017 (Bce rnaBbr)
[IpoBeseHre BEIUMCIUTENIBHOTO MOJe/TUPOBaHKUs. AHAIN3 K. H. Bonkos, B. H. EMenbsiHOB. . 36
pe3ysbTaToB. [1oAroToBKa MOsSICHUTE/IBHOM 3aMKCKY, J0KIaja U BolunciiuTe ibHBbIe TEXHOIOTUU B 3a/jauax
TIpe3eHTaL|N. MeXaHUKU XUAKOCTHU U rasa: M.:
OU3MATIINT, 2012 (Bce rnaBbr)
Wroro no paszeny 8 36
12 22199




IIpunoxenue 3
K paboueii mporpamMme JMCHHIIHHBL
BbIUYVIC/IMTE/IBHBIE METO/AbI MEXAHUKH

®OH/] OHEHOYHBIX CPEJICTB

CDOH,Z[ OLIeHOYHBIX CPeACTB, MO3BOJIAIOLIHNE OLI€HUTh PE€3YyJ/IbTaThl O6y‘{eHI/IF[ 1o ,Z[aHHOfI AWCHUILIMHEe, BK/IIOYAK0T B cebs:

[MarHoCTHYecKast pabota
KOHTDOJIbHBIE BOIPOCH;

OTYeT IO NMPAKTHYeCKOMY 3a/IaHHIO;
KypPCOBOU TIPOEKT;

9K3aMeH.

Kpurepun onieHMBaHusA

JuarHocrtuyeckas padora
[uarHoctryeckast pabora riposogurcs B popme Tecta B OV10C Moodle:

¢ TIpY MPaBU/ILHOM OTBeTe MeHee yeM Ha 60% BOTIPOCOB - He aTTeCTaLVis;
¢ TIpU NpaBUIbHOM OTBeTe Ha 60% BOIpocoB U Gosee - aTTecTarysl.

KOHTPOJIBHBIQ BOIIPOCHI
KPI/ITepI/II/I OLleHMBAHWsS OTBETOB Ha KOHTPOJIbHbIE BOIIPOCHL

OTBeTbI HAa KOHTPOJIbHBIE BOTIPOCHI T10 OIpe/ie/IeHHbIM paszienaM JUCLUIUIMHBI OCYIIeCTB/SIOTCSA B YCTHOM (opme. CTyeHTy
3a/1al0TCs 3 BOMPOCA B paMKax M3y4aeMoro paszeria, Ajisl YCIeLIHOM arTecTaly HeoOXoJuMOo MPaBUIbHO OTBETUTD Ha 2 U BhILIe
BOIpoCcoB. OTBeT Ha BOIIPOC JI0/DKeH OBITh NPaBU/IBHBIM, COZepyKaTe/IbHbIM, apI'yMeHTHPOBaHHbIM.

Crimcok KOHTPOJIBHBIX BOIIPOCOB:

P OONDOUTRA WN -

WWWWWWNNNNNNNNNN R R R R R e
ORWRNROOVOOTNDOUVARWNROULONOUTA WNR O

. Maremarunyeckoe MozieiupoBaHye GU3NUeCcKrX NpoLieccoB. TeXHOMOMU U 3Tarlbl.
. 3aKOHBI COXpPaHEHUsI B MHTETPaIbHOM opme.

. 3aKoHBI coXpaHeHUs B AvddepeHIManbHON hopMme.

. Knaccuduikanus guddepeHianbHbIX YPaBHEHUH C YaCTHBIMU TIPOU3BOJHBIMHU.

. [ocraHoBKa KpaeBbIX 3aziau. KoppeKTHOCTE KpaeBoii 3ajjauu.

. CucreMsl ypaBHeHUI MeXaHHKH, MCIIO/Ib3yeMble B YNC/IEHHBIX MeTo/ax.

. MopenbHble ypaBHeHusl. MogiesibHbIe 3a/jauu.

. MeTogp! AMCKpeTHU3aluy ypaBHeHHUH.

. MeTo KOHEUHBIX pa3HOCTeEH.

. MeToz KOHEYHBIX 00BEMOB.

. MeToz KOHeUHBIX 3/IeMeHTOB.

. PasHOCTHBIE CXeMBl: SIBHBIE U HesIBHBIE.

. [vckpeTr3alysi 0 BpeMeHU.

. lucKpeTu3sanysi 110 MPOCTPAHCTBY.

. CBOJCTBa Pa3HOCTHBIX CXEM.

. CeTku ¥ ceTouHble (DYHKLIUH.

. Knaccudukanys pacyeTHbIX CETOK.

. MeTozpl MOCTpOEHUs pacueTHBIX CETOK B pH3HUeCKOi 00/1acTy.

. MHOroceTo4Hble TEXHOJIOTHH.

. [NapannenbHble TEXHOIOTHUY BBIUMC/IEHHH.

. Beruncnienus Ha rpaduueckux npotjeccopax.

. ANTOpUTM YMC/IEHHOT0 pellleHrs1 ypaBHeHNI MeXaHUKU CIUIOLIHOM Cpefbl.
. [JoctaHOBKa 3a/iaui BLIUMC/IUTETBHOTO MO/IePOBAHKSI.

. MeTop koHTpO/ibHOTO 06BbeMa. OcobeHHoCTH Bhibopa KO.

. MeTop kKOHTpOJIbHOTO 06BeMa. OCOOEHHOCTH TIOCTAHOBKY TPaHUYHbIX YCIOBHH.
. MeTog koHTpOsIbHOTO 00beMa. Orpe/iesieHre OTOKOB uepe3 rpany KO.

. TouHoe pemenue 3asaun Pumana.

. Metop I'opyHoBa.

. [TpubmKeHHbIe MeTOBI peliieHus 3ajaun Pumana: metog HLL u HLLC

. [TpubKeHHbIE METO/IBI peLlieHHs 3a/1aurt PruMana: Metof, Poy

. KBasumoHTOHHBIe pasHocTHbIe TVD cxeMsbl: cxema BaH Jlvpa

. KBasumoHTOHHBIe pasHOCTHBIe TVD cxemsbl: cxema Yakpasaptu-Olepa

. MoHOTOHHBIE IPOTHBOMNOTOYHBIE CXeMbI JJ1s1 3aKOHOB coxpaHeHuss MUSCL TVD
. OrpaHeunTeM NMOHOM BapyaLiy

. KBasumoHTOHHEBIe pa3sHOCTHEIe ENO-Ccxembl

OTueT no NpaKTHYeCKOMY 3afaHUI0
Ortuer o I13 nipe/icTaBseTCA B IeYaTHOM BUze B hopMare, peyCMOTPEHHOM 11abi0HOM oTueta 1o I13. Otuer o 13

AOJDKEeH COAepxKaThb:
- MIOCTAaHOBKY 3aJa4y, MaTeMaTU4eCKyr0 MOJe/Ib U OCHOBHbI€ DaCUeTHbIe COOTHOILEHHA HUCITI0/Ib3yeMbIX METOA OB pellIeHUs;

-C

Xemy paCHETHOﬁ obmactu ¢ XapaKTePUCTUKAMU CeTKH, KPa€BbIMH Y HaUd/IbHBIMU yC/IOBUAMH, pea/IM30BaHHBIMHU B pelllaeMOM

BdpHAHTE;
- rpad)quCKoe TpeJiCTaB/ieHre IT0JIyUY€HHBIX Pe3Y/IbTaTOB;

- C

OJ€p>KaHKe NUCCie10BaTe/IbCKOro 3aJaHus, pe3y/bTaTbl BEIYMCIIUTE/IBHOIO MO/JEe/TMPOBaHNsA, dHAa/IM3 U BBIBO/BI I10 IIPOBEIEHHBIM

WCC/IeZlOBaHMSM.
3amuta I13 poxoauT B (hopMe [OK/Iaza CTY[EeHTa 10 BLINOJHEHHOH paboTe ¥ OTBETOB Ha BOMPOCHI Mpernogaearesis. [Iporeaypa
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3allUTHI BK/IIOYaeT OTBEThI Ha BOIPOCHI MperoziaBareist TI0 paboTe U pa3geny Kypca. B xoze 3amutel 113 oOydaroriyecs: JODKHBI
MPOZIeMOHCTPUPOBAThL 3HAHUs1, yMEHHS U HaBbIKU:

- KYJIBTYPY peuy IIpY U3/10)KeHUH CBOUX MBIC/IeH, TIOTMYHOCTh B TIOCTAaHOBKe 1 U3/10)KeHUM MaTepraiia,

- IOHMMaHKe MOCTAaHOBKY 3a/ja4M, 3HaHHe OCHOBHBIX 37IeMEHTOB MaTeMaTHueCckoi MoZieny, (hoOpMy/IMpOBKa HayaAbHbIX M IPAHUUHBIX
YCJIOBHI, 000CHOBAHKE OCHOBHBIX YIPOLIAOIIUX MOJIOXKEHUH;

- YMeHUe OIpeJie/IuTh MeCTO HUCC/Ie/JOBaHHOTO SIBJIeHUsI B KOHKPeTHBIX TeXHUYeCKHX IpolLjeccax v yCTPONCTBax;

- YMeHHe aHa/IM31POoBaTh I10JIyYeHHbIe pe3y/bTaThl M yMeHHe [TPOrHO3MpOBaTh XapakTep MPOLiecCoB B TEXHUUYECKUX YCTPOMCTBaxX Ha
OCHOBaHWH MO/TyYeHHbIX [JaHHbIX;

- yMeHHe CaMOCTOsITeJIbHO MOAU(UIPOBaTh MaTeMaTHueCKre MOZle/I ¥ IporpaMMHbIe CpeJicTBa /i/1sI Liesiel KOHKpeTH3aluy Uin
paciivpeHust 00/1aCTH TIPUIOKEHHsT MOZieield, MCIT0/Ib30BaHHBIX B paborTe.

OrieHKa 3a1uThl paboThl BbiCTaB/steTcst o 100 6aibHOIM 11Kasie ¢ yuéToM:

- BinosHenue 113 — 40 6annos,

- ohopmIEHHE TIOSICHUTETBHOM 3arucky — 20 6asos,

- 3allUTa Pe3y/IbTaToB, OTBETHI Ha BOMPOCHI U UX JIOTHKA, KY/IbTypa peur — 40 6anos.

13 cuuTaeTcs NpUHATOM Npy Habope Gonee 80 6asoB.

KypcoBoii npoekT

KypcoBoii npoeKT npe/cTaB/sieTcs B Ie4aTHOM BH/ie B hopmare, COOTBETCTBYHOLIUM «I10/10)KeHUIO 0 COZlepKaHuIo,
0(hOpMJIEHHIO, OPraHU3alliK BBINOTHEHHs U 3aIUThI KYPCOBBIX TIPOEKTOB U KYPCOBBIX pabot BI'TY. 3aruta KypCcoBOro IpoeKTa
MIPOXOAUT B opMe /10KJIaZia CTYy/IeHTa I10 BBITIOJIHEHHOM paboTe 1 OTBETOB Ha BONPOCHI UeHOB Komuccuu. B xone 3amutel KIT
06y‘laI'OH_[I/IECH JOJDKHBI ITPOJEMOHCTPHUPOBATE KY/IBTYPY Pe€UU IPU U3/I0KEHUH CBOMUX MLICHGI‘/‘I, JIOTUYHOCTH B ITIOCTAHOBKE U
W3/I0’KeHHMH MaTepHrasa, HeobXo#Mble HaualbHble 3HaHUS T10 CYILeCTBY 00CY’KIaeMOH TeMblL.
B ciyuae, ecyi ohopMieHHe KypcoBOro TIpOeKTa ¥ NOBeJieHHe CTY/|eHTa BO BPeMsI 3all{UThl COOTBETCTBYIOT YKa3aHHbIM
TpeOOBaHUAM, CTY[EHT [0/Ty4aeT OLeHKY:
- OLIeHKAa «OTJIMYHO» BBICTAB/IAETCS, ITPY NPaBHU/IbHOM BBINOTHEHUH KypCOBOTO TPOEKTa, NPaBU/IbHBIX OTBETOB CTYZEHTa Ha BOIPOCHI
niperniogasaress ot 90 go 100%;
- OLIeHKa «XOPOIL0» BbICTAB/IAETCH, [IPX HE3HAYNUTE/IbHBIX omrbKax B COAEep>KaHNH KypCOBOI'O ITPOEKTa, IMMPaBU/IbHbBIX OTBETOB
CTYZleHTa Ha BONPOCHI Ipernogasaress oT 75 1o 90%;
- OL|eHKA «Y/JOBJIETBOPHUTEILHO» BBICTABIISIETCS, TIPY He3HAUKMTE/IbHBIX OLIMOKAaX B COAEP>KaHUU KyPCOBOTO TIPOEKTA, MPaBUIBbHBIX
OTBETOB CTY/IeHTa Ha BOTIPOCkI npenogasaresist ot 50 10 75%.
- OL|eHKA «He 3aI{UTH/I» BBICTAB/ISIeTCS], IPU 3HAUUTE/BHBIX OMIMOKaX B COZlep’KaHUH KypPCOBOTO ITPOEKTa, MPH AOIYILeHHN
TIPUHLIMIHAJIBHBIX OLIMOOK B OTBETAaX Ha BOIIPOCHI MPEMOfaBaTesis - MPaBUIBHBIX OTBETOB MeHee 50%.

OCHOBaHUSIMH [JJIs1 CHKEHUSI OLIeHKH 3a KypCOBOM IIPOEKT MOTYT CITy)KHTb:

- HeOpe)XXHOe BBITIOJIHEHHE,

- HM3KOe KauyeCTBO rpauueckoro Mareprasa (HeBepHbIii BbIOOp Macitaba uepTeskel, OTCYyTCTBHe yKa3aHUs eAMHUL] U3MepeHHs Ha
rpa¢ukax),

- He3HAUMTeJTbHBIE OIIMOKH TP OTBETaX Ha TeOPETUUECKHE BOMPOCHL.

KypcoBoii TpOeKT He MOXKeT ObITh TIPUHSIT U TTOA/IEKUT repepaboTKe B cyuae:

- HECOOTBETCTBUS 3a7IaHHIO0 Ha KyPCOBOE IPOEKTHPOBaHHe,

- OTCYTCTBUsI HEOOXOUMBIX Pa3iesioB,

- OTCYTCTBUsI HEOOX0AUMOTO rpadhrUecKoro MaTepHuania,

- HEKOPPEKTHOM 00pabOTKK pe3y/ibTaTOB BbIUHUCIEHHH.

[IprMeps! TeM AJ1s1 KypCOBOIO IIPOEKTHPOBAHUS:

- MogenvpoBaHue BwkeHus JIA ¢ yueToM paboThl a9pOMeXaHUUeCKUX CUCTEM.

- YucsieHHOE MOZIeTMPOBaHKE OXJIXK/IEHUS a3pOIMHaMUUeCKHX TIOBEPXHOCTEH C UCIIO/Ib30BaHUEM TEXHOJIOTUH TEPMO3/IEKTPOHHON
SMUCCHUU.

- MogenpoBaHue TeIIOBOTO COCTOSIHUS CITyCKaeMoro arnrapara.

- UccnenoBadye yiapHO-BO/THOBOK CTPYKTYPEI B BO31yX03a0opHHKe JIA.

- BeruncuTensHOE MOJe/TMpOBaHue CTPYMHBIX U COTIJIOBBIX TeUeHHH.

- AsposiHaMKKa BbICOKOCKOPOCTHOTO JieTaTe/IbHOTO arrapara.

- BrruncuTensHOe MOZie/TMPOBaHre BEICOKOCKOPOCTHOTO TypOOKOMITpeccopa.

- ['a3ogyHaMuKa Haua/IbHOTO yyacTKa CBepX3BYKOBBIX CTPYil.

- AspoiHaMHKa CBEpX3BYKOBOT'O Kpbla.

- MogenpoBaHye Ta30iHaMITUe CKIX MPOLIeCCOB, COMPOBOXKAIOIIMX PaboTy CHCTeM yIpaB/IeHHUsI BEKTOPOM TSITH.
- BeruncuTennsHOE MOJe/TMpOBaHKe ra30- ¥ TePMOAMHAMUUeCKUX I1apaMeTpOB JieTaTe/IbHOTO amnrapara.

- UncneHHOe pellieHHe 3a/iau ra30BoOM JUHAMUKU C YUeTOM (PH3MKO-XUMHUUeCKHX MpeBpalljeHUH.

JK3aMeH

JorycK K 5K3aMeHy BO3MO)KeH TOJIBKO IPH YCJIOBUM YCIIeIIHOM 3aIUThl 3a[laH1i ayJUTOPHOrO NPAKTUKYMa U M0/TyYeHUs!
TIOJIOXKUTE/IEHON OL|eHKH (OT/IMYHO, XOPOLIO UM YAOB/IETBOPUTEIIBHO) 3a 3allJUTy KYPCOBOTO MPOeKTa. JK3aMeH, BKIIFOUaeT B cebst
JiBa KOHTPOJ/IbHBIX BOIPOCa 110 BbIOOPY IperofiaBare/is U3 CIHCKa BOIIPOCOB A/ cobecej0BaHUSA 110 pa3fienaM JUCLUIUIMHBL.
3HaHUs, yMeHUsI ¥ HAaBBIKH CTYZIeHTOB OMpeZe/ISIOTCS CIeyIOIiM 06pa3oM:
- OLIeHKN «OT/IMYHO» 3aC/IyKUBaeT CTYZEHT, 0OHapyKUBIIMI BCeCTOPOHHee, CUCTEMATHUeCKOe U IIyDoKoe 3HaHHe yueGHOTo
MaTepuasa, yMmeHue CBOOOZHO BBITIOIHATE 33/laHusl, Ipe/lyCMOTPEeHHbIe IPOrPaMMO, YCBOUBILMI OCHOBHYIO U 3HAKOMBIH C
JOTIO/IHUTe/IbHOM TMTepaTypoil, peKoMeH/I0BaHHOi nporpaMmoil. Kak npaBuiio, OLjeHKa «OT/IMYHO» BBICTaB/IAeTCS CTY/ieHTaM,
YCBOMBIIIMM B3aFIMOCBSI3b OCHOBHBIX MOHSITHI AWCLIWTIZIMHBI B X 3HAUEHWH J71s IproOpeTaeMoii MpodeCCHH, IPOSIBUBIINM
TBOpUECKHUe CII0COOHOCTY B IOHMMAaHUY, U3/I0KEHUU U UCI0/Ib30BaHUH y4eOGHOro MaTepuara.
- O1LIeHKH «XOPOILO» 3aCTy)KHBaeT CTyZeHT, 06Hapy KUBIIHIA MO/THOe 3HaHHe yueOHOro MaTeprara, YCIelllHO BbIMOTHSIFOILH
npe/lyCMOTPeHHble B [IpOrpaMMe 3a/laHusl, yCBOMBLINM OCHOBHYIO JIUTeparypy, PeKOMeH/J0BaHHY0 B IiporpamMme. Kak npaBsuiio,
OLIeHKa «XOPOLLIO» BBICTAB/ISIETCS CTYAEHTaM, MOKa3aBIIMM CHCTeMaTHUeCKUi XapakTep 3HaHUH M0 AUCLUIUINHE ¥ CIOCOOHBIM K UX
CaMOCTOSITeIbHOMY ITOTIOJTHEHHIO ¥ 0OHOBJIEHHIO B X07ie fla/ibHelInel yue6bHoH paboTs! 1 NpoteCcCOHAIBHOM esITe/TbHOCTH.
- O1LIeHKH «y/[0B/IETBOPUTETEHO» 3aC/Ty’KUBAET CTY/eHT, 0OHapY>KUBIIIMI 3HaHUsI OCHOBHOTO y4eOHOT0 MaTepHana B 00beMe,
Heo0X0UMOM AJ1s1 ja/bHeleld yueObl 1 IIpecTosILeld paboThl MO CIeLUanbHOCTH, CIPaB/ISIIOLUKCS C BBINOTHEHUEM 3a/JaHuH,
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TIpe/[yCMOTPEHHBIX [TPOrpaMMOM, 3HaKOMBII C OCHOBHOM JINTEPaTypoid, peKoMeH/I0BaHHO! nporpammoit. Kak npaBusio, oreHKa
«Y/IOB/IETBOPUTE/ILHO» BBICTAB/ISIETCS] CTY/I€HTaM, /IOy CTHUBIINM TOTPELIHOCTH B OTBETE Ha SK3aMeHe U TP BbINIOJIHEHUH
9K3aMeHaL[MOHHBIX 33/JaHUH, HO 00/1a/iaroIM HeoOX0AUMBIMH 3HAaHUSIMU [JIs1 X yCTPaHeHUs 1107, PyKOBOACTBOM IperiofiaBaTeis.

- OLleHKa «HeY/|0B/IeTBOPHUTEILHO» BBICTABIISIETCS CTYAEHTY, 0OHApY)KUBIIeMY Mpo6esibl B 3HaHUSIX OCHOBHOTO Y4eOHOro MaTepuara,
JIOTTy CTUBILIEMY MPUHLUITHA/IbHBIE OIIMOKY B BBIOJTHEHUH TIPeAYCMOTPEHHBIX POrpamMMoii 3aanuii. Kak npasusio, orieHka
«Hey/I0BJ/IeTBOPUTE/ILHO» CTABUTCS CTYAEHTaM, KOTOpble He MOTYT IPOJO/DKUTL 00yUYeHHe WM TIPUCTYNUTD K MPOode CCUOHATbHON
JlesITeNIbHOCTH TI0 OKOHYaHWH By3a 0e3 [OTOHUTe/bHBIX 3aHsATHI II0 COOTBETCTBYIOIeH TUCLUITIHHE.
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IMacropT hoH/ja OLIEHOUYHBIX CPEJICTB
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Pa3pen 1. Maremaruueckoe KOHTDOJIBHEIE
6 11 |mope/rMpoBaHHe M BBIYNCINTETbHBIH 10 6 2 4 4 5 5 P
BOTIPOCHI
JKCIIEPUMEHT.
6 11 |Pa3pen 2. 3aK0OHBI COXpaHeHHs. 10 8 6 2 2 10 10 KontponeHsie
BOIIPOCHI
6 1 Paspen 3. O meTojax pemieHus . 10 4 5 2 6 5 5 KontposbHble
auddepeHuaNBHBIX YPaBHEHH. BOTIPOCHI
6 1 Pa3pen 4. BBejenue B mocrpoeHue 14 10 4 6 4 10 10 KontposbHbIe
pacyeTHBIX CETOK. BOIIPOCHI
Oryer 10
6 11 |Paspgen 5. CBolcTBa pa3sHOCTHBIX CXeM. 10 4 2 2 6 10 10 |mpakTHUecKoMy
3alaHUI0
Oryer 1o
6 11 |Pa3pgen 6. MeToJ KOHTPO/IBHBIX 00HEMOB. 48 32 16 16 16 30 30 |mpakThueckomy
3aJaHUIO
6 11 |Pa3spen 7. [iByxda3Hble TeueHHUs. 6 4 2 2 2 10 10 KontporbHsie
BOIIPOCHI
6 11 |Paspen 8. KypcoBoii npoekT. 36 0 0 0 36 20 20 Kypcosoi
TIPOEKT
Bcero 3a 11 cemecTp 144 68 34 34 76 100 | 100
Bcero no gucouninHe 144 68 34 34 76 100 100
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Kpurepun onieHMBaHUsA

IICK-1/24.2
BOnpOCbl OMmMKpblmoeo muna:
Ne 1 damMuuro Kakoro YUeHOro HoCuT YUCJIeHHBIA MeTO/, pellleHHA HeCTallMOHAPHBIX ra30JMHaMHU4ye CKUX ypaBHelelfz'I,
GasupyIoLIMiica Ha pellieHHre 3a/la4k O pacra/ie NPOM3BOILHOTO pa3phiBa’?
Ne 2
3aKOHEI COXpPaHCHHA KaKHX ITapaMETPOB IIPEACTABIICHE] HITDKE!

%ff[pdl/ =—ﬂp(v-n)d$

drﬂ‘f‘md'/ f (pn + pv(w-n))ds

2 1?2
—Hf +, dV=—Jf n+p F-l-? v ndS
S

Ne 3 PaccmaTpuBaeTCsl KOHTPOJIbHBIN 00beM, ABUKYLLHMHCS CO CKOPOCTHIO Vs. Yepe3 37IeMeHT MOBEPXHOCTH 3TOro 00beMa cpesia
MPOTEKAaeT CO CKOPOCTHIO V. B 3TOM c/iyyae MOTOK Cpefibl Uepe3 IIOBepXHOCTh 00beMa B JAHHOM TOuKe OyzeT omnpeesnsThCs Kak

Vcnonb3yiiTe crefytonpe 0603HaueHus:

VS - CKOPOCTb KOHTPOJIBHOTO 00beMa

V - CKOPOCTb Cpe/ibl Yepe3 3/ileMeHT KOHTPOJILHOTO 06bema
nl - MecTHasi BHeILIHss1 HOPMaJlb,

n2 - MeCcTHasi BHyTPeHHsIs1 HOpMaJlb

Ne 4 BepHo /i1 yTBep>KZIeHHe: B U30JIMPOBAHHOM CHCTeMe C TedeHHeM BpeMeHHU MpeKpaliaeTcsi BUAUMBINM MaKpOCKOMIYe CKUH 06MeH
SHEpPruei U BeIjeCTBOM MeX/ly Pa3/IMYHbIMU e€ YacTsIMU U CUCTeMa MPUXOJUT B TAKOe COCTOSIHWE, TIPY KOTOPOM BO BCEX eé
YacTAX yCTaHaB/IMBAOTCS OJJMHAKOBbIe TlapaMeTphbl.

Ne 5 BepHo /111 yTBep)KzieHHe, UTO 110/, CXOAUMOCTBIO pellleHHsl TOHUMAeTCsl CTpeMJIeHue PellieHHs] KOHEYHO-Pa3HOCTHOTO aHasora
YPaBHEHHS! B YaCTHBIX TIPOM3BOJHBIX K PeIleHHUI0 UCXOJHOTO YPaBHeHUs TIPY U3Me/IbYeHUH CeTKH

Ne 6 3azaTh nmocse[0BaTe/IbHOCTE eHCTBUH NPH UCTIOIb30BaHUK METO/la TIPOTOHKH [IJ1s1 OHOMEPHOM 3a/1auM TeIIONPOBOAHOCTH

Ne 7 BepHo /I yTBep>KZeHHe, UTO B cxeme ['0/[yHOBa /J1s1 BEIYUC/IEHHS BeJIMUMH TIOTOKOB Uepe3 rpaHy KOHTPOJILHOTO 3/IeMeHTa
UCII0/Ib3yeTCsl pellieHure 3a/iaull O pacrazie MpoX3BOILHOIO pasphiBa?

Ne 8 BepHo /111 yTBep)KZeHHe, UTO TP UCII0/Ib30BaHUM METO/a KOHEeUHbIX Pa3HOCTeN pelllaeTcs Ha CaMoM Jiejie He HCXOHOe
ypaBHEHUE B YaCTHBIX TIPOM3BOJHBIX, 8 MOANGHULIMPOBAHHOE YpaBHEHHUE.

Ne 9
BepHo 11 yIBepKIeHHe, 4TO YCI0BHe yeToHUHBOCTH KypaHTa-Oprapuxca-JIeBn
JUIs ABHOH Pa3HOCTHOH CXeMBI YPaBHEHHS IIepeH0Cca HMeeT BHI:
alt
0< A =1
Ne 10

HCIIONB3YA CIICOVIONTHE TOYKH

Y

& L &
x-Ax X x+Ax X

Bonpocbl 3akpbimozo muna:
Ne 1 O60611eHHBIN 3aKOH COXPaHEHHsI MOXKHO COPMY/IMPOBATh CIeAYIOIUM 06pa3oM

- U3MeHeHHe HeKOTOPOM COXpaHsAeMoi BelIMUMHBI, CBS3aHHOM C BbIZIe/IEHHOM MOpLIMeN CIIIOIHON Cpefibl, TPOMCXOAUT TOJIBKO 3a
CUeT MCTOYHUKOB 3TOM CyOCTaHLIMM, IeHCTBYIOIUX BHYTPH 06beMa.

- U3MeHeHue JIt000H Be/TMUMHBI, CBSI3aHHOM C BbI/Ie/IEHHO MOPLMEeH CIUIOIHOM CPeibl, MPOMCXOAUT TOJBKO 3a CUET HCTOYHHKOB
3TOM CyOCTaHL[MU, eHCTBYIOIUX BHYTPU 00beMa.
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

- U3MeHeHHe HeKOTOPO# COXPaHsIeMOH BeJIMUMHEI, CBSI3aHHOM C BBIZ|eJIeHHON MOPLMeH CIUIOIIHON Cpe/ibl, POMCXOJUT 3a CUeT
TIOTOKA, TIPUHOCSIIIErO Yepe3 rPaHUL{bl MAaTePUAILHOTO 0ObeMa 3Ty CyOCTaHLMIO0 BHYTPh 00beMa, U 3a CUeT UCTOUHUKOB,
JIeWCTBYIOIINX BHYTPU 00beMa.

- U3MeHeHre HeKOTOPOI COXpaHsieMOi BeJIMUMHBI, CBSI3aHHOU C BbI/|e/IEHHOM TMOpPLMel CII/IONIHON Cpe/ibl, MPOHUCXOAUT TOMBKO 3a
CUeT TI0TOKA, MPUHOCSIIIETO Uepe3 rpaHULibl MaTepHaIbHOr0 06beMa 3Ty CyOCTaHIMIO BHYTPb 00beMa.
UTo Takoe MaTeMaTHuecKasi MOZieJib?

- TOYHOE€ TpeJiCTaB/IeHhe peaslbHbIX 06’I:EKTOB, TMpo1eCcCOB UIN CUCTEM, BBIDA)KEHHOE B MaTeMaTU4YeCKHUX TePpMHUHAaX U
COXpaHsoLlee CyljeCTBeHHbIE YePThl OpPUT'iHa/Ia

- TOYHOE IpeJiCTaB/IeHre PeabHBIX 00BEKTOB, ITPOL{ECCOB MIM CHCTeM, BEIp&)KeHHOe B (M3HUUeCKHX TePMUHAX U COXPaHsIoLee
CyLLeCTBEHHbIE YepThl OPUTHHAA

- IpUOIMKEHHOE TIPe/ICTABIEHNE PeaslbHbIX 00BEKTOB, MPOLIECCOB UT CHCTEM, BBIDAXKEHHOE B MaTeMaTHUeCKUX TEPMUHAX U
COXpaHSIIoII|ee CyIlleCTBEHHbIE UePThl OPUTMHAI

- IpUO/MDKEHHOE TIpefiCTaB/IeHIe PeabHbIX 00BEKTOB, IPOLIECCOB WITH CUCTeM, BBIPa)KEHHOEe B (PU3MUeCKUX TePMUHAX U
CoXpaHsollee CylleCTBeHHbIe UepTbl OPUrMHa/Ia
MeTo/, KOHEUHBIX Pa3HOCTel OTHOCUTCS K K/1accy ... MeTOJ0B pellleHUs ypaBHeHUH MaTeMaThuecKoil (pU3UKH.

- BapUaL[MOHHBIX
- IPOEKLMOHHBIX
- BEPOSITHOCTHBIX

- UHMC/IEeHHBIX

K xaxomy THITy OTHOCHTCH JJaHHOE ypaBHEHHe
d%u  d%u
gt (x.y)

3TUTHOTHYECKHIT THII

napadoITHYeCKHH THII

rHIePOOTHIECKHIT THIT

CMEIIaHHOTO THIIA

OcCHOBO¥ MeTO/ja KOHEUHbBIX Pa3HOCTEH SB/ISETCS:

- 3aMeHa HeIlpepbIBHOH 00/1aCTH N3MeHeHHsT He3aBUCUMBIX IlepeMeHHBIX COBOKYITHOCTBIO M30/TMPOBAHHBIX TOUEK
- TIpe/ICTaB/IeHNe PelleHNs B BU/Ie Pa3HOCTH ABYX U Gosiee (yHKLIMIM

- MIOUCK pellleHus] Ha KOHeUHBIX OTpe3KaX UHTerpUpOBaHMUs

- oTpe/ie/ieHHe TT0TOKOB Uepe3 MOBePXHOCTb KOHTPOJIBHOTO 00beMa
MCKYCCTBEHHBH BA3KOCTH M3MeHsAeT I'PaJJUeHThI BCeX ITapaMeTPOB He3aBUCHUMO OT IMPUYKMHBI BOSHUKHOBEHHA 3TUX I'PaJUEHTOB
C/Ie [y OIIUM 00pa3oMm:

- YMeHbIlIaeT IpaJueHThI
- YBeJIMUKUBAET I'PA/INE€HTHI
- OKa3bIBaeT B/IMsAHHE TOJIBKO Ha I'Pa/IN€HTbI CKOPDOCTHU

- He B/IUAEeT Ha U3MEHEHHEe 3TUX rpaIM€HTOB
MeTO,EL HOBBOJ’[HI-OLL[I/Iﬁ TMOJJIy4YUTb KOPHU CUCTEMBI C 3aanH01?1 TOYHOCTBIO ITyTEeM CXOAALIUXCA 06eCKOHEUHBIX rnporeccoB

- UTepaLIOHHbINA MeTo[
- TOUHBIA METOZ,
- IPUOIMKEHHBIN MeTof

- OTHOCHUTE/TbHBIN METO/,
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K KakoMy THITY OTHOCHTCS JaHHOE YpaBHEHHe
du 9%u
a  “ox?

- 3IUTHIITHYECKHIT THII

- TapabOITHYeCKHH THII

- THIIeP O OTMY €CKHIT THIT

- CMEIIaHHOTO THIIA

0

Ne 9

K KakoMy THITy OTHOCHTCS JaHHOE YpaBHEHHe
d*u 5 d%u
atz~ Vox?
- JJUTHIITHYECKHIH THII

- 1apadOIHYeCKHI THII
- THIIep O OJTHY €CKHH THIT
- CMEIIaHHOTO THIIA

=0

Ne 10 Tpuasa MofenvpoBaHust
- Mogens — Anroputm — IIporpamma
- OKcniepuMeHT — Mogesns — [Iporpamma
- AnroputM — [Iporpamma — DKcriepuMeHT

- Mogenb — DkcniepumeHT — [IporpamMma
IICK-1/24.3
Bonpocbl omkpbimoz2o muna:

Ne 1 Heobxoaumoe yC/I0BHe YCTOMYMBOCTH SIBHOTO UHC/IEHHOTO pellleHust AuddepeHIIHaIbHBIX yPaBHEHNH B YaCTHBIX
TIPOU3BO/IHBIX, HAa3bIBAETCH...

Ne 2 BepHo /111 yTBep>k/jeHHe, UTO U3MeJ/IbdeHre CeTKH, CHIKasl OrpelliHOCTh alNMpOKCUMALIMH, MOXKeT YBeJIMUUBATh OTrPeLIHOCTh
OKpYIVIeHUS

Ne 3 BepHo JIX YTBEPXJEHHEe, UTO U3MeJ/IbYeHHe CeTKH, CHIM)Xas IOrpelIHOCTL OKPYIVIeHHs, MOXKET YBe/IMUKWBATh IOTr'PEIIHOCTh
AllrpoOKCHUMaln

Ne 4 BepHo JIN YTBEPXXEHHE, UTO U3MeJ/IbUeHHEe CeTKHU, CH>KAad ITOrpelIHOCTb OKPYIVIEHHs, TEM CaMbIM CHW)XAET IMOrpelIHOCTb
dlrpoKCrUMalmn

Ne 5 INpu pacnajie NpoM3BOILHOTO pa3pbliBa MOTYT peai30BbIBATLCS ONpeZienéHHble KOHGUIYpaluy TedeHUs, YKaKUTe Kakue

Ne 6 BepHo 11 yTBep>k/JjeHHe, UyTo MeToz, Jiliepa, Npe/icTaB/leHHbIe Ha PUCYHKe, alllpOKCUMHUpPYeT UCXoAHoe auddepeHiaabHoe
ypaBHEHHUE C TePBbIM MOPSIJKOM TOYHOCTH?

Ne 7
BepHo 1H yTBepKIeHre, 4TO MOAH(HIINPOBAHHBIN MeTo]] Diinepa 2 nopsaaka
TOYHOCTH OCHOBBIBAETCS HA BRIUHCIIEHHH (QYHKIHH 1| B IOCeyromel TouKe
x*"! 10 3HAUeHHIO VI7Ia HAKIIOHA KACATENBHOM B Touke (X712, 32712,
PACIONOKEHHOI IoCepeHHe MeKIY TOUKAMH ¥ H x* L.

Ne 8 BepHo /111 yTBepiK/ieHHe, UTO 110/, CXOAUMOCTBIO pellleH!sl [TOHUMaeTCsl CTpeMJleHue pellleHHs] KOHeYHO-Pa3HOCTHOrO aHasora
YPaBHEHHUS B YaCTHBIX TIPOM3BOJHBIX K PEIIeHHUI0 UCXOJHOTO YpaBHEeH!s TIPY U3Me/TbYeHUH CeTKU?

Ne 9 CBOCTBO pa3HOCTHOM CXeMbl, 00yC/IOB/IEHHOE Ha/IMYKMEM B BBIDAYKEHUH [IIsl TIOTPEITHOCTH alPOKCUMALK TIPOU3BOJHBIX
YeTHOTO TOpsifIKa, Ha3bIBalOT

Ne 10 CBOHCTBO pa3HOCTHOH CXeMbl, 00yC/IOB/IEHHOE Ha/IMUMeM B BBIDAXKEHHH [ij1s1 TIOTPEITHOCTH alMpPOKCUMALMK TPOU3BOJHBIX
HEUeTHOTO TIOPSIIKa, Ha3bIBAIOT
Bonpochbl 3akpbimozo muna:

Ne 1
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ITonHast sHeprus eTHHAIIEI 00BeMa OIpeelsIeTCs KakK:
31ech:

P - ITNIOTHOCTE

£ - BHYTPEHHAA YHEPTHA

1 - CKOPOCTB

¢ - TEINOEMKOCTh

Ne 2 B mpaBoii uacTH BBIpaXKEHUSI

du u(t,x+ Ax) —u(t,x — Ax) (Ax)?d*u
ax 2Ax E
BTOpO€ U roc/eAyroljre cjiaraéMble Ha3bIBalOTCA
- KOHEYHO-Pa3HOCTHBIM dHa/I0TOM HpOI/I3B0ﬂH0]‘;I
- [IOTPEITHOCTBIO alllIPOKCHUMali HpOI/I?»BO,E[HOﬁ
- MMOPAJAKOM ariripokCuMalun HpOH3BOAHOI>’I

- [IOrpeIIHOCTBIO0 OKPYIJIEHUA
Ne 3 BLI6EPETE 3dKOH M3MEeHeHUs KO/InueCTBa ABHMXKeHUsA

dov  Opv,v dpu,v Opu.v O der do.
b e A e M o R S L B S
_ ot dr Ay dz dr Ay Az
e n dev, dev, Jdev, _ o, -v N do,-v N do. - v Loy
ot or dy dz Oz dy a2z PV

C) 1_-_:; r_ _ 1_2 . o
a];/[p(ix +c) dV = .[/p(Q\ +c) (v.n)dS+
3

Ne 4 BbibepeTe 3aKOH COXpaHEHUsI SHEPTUU

20

%/[[;mn-f:_ /f,wh.-.u}f53+ffa,,ffs+ /[[pf;ﬂ{
v s g v

+.£[cr,,-vdb‘+./;[/pf‘vd1«".
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Ne 5

Ne 6

TU:‘ /[/;Nfﬂ": — /fﬂ\-“[\-" -n)dS + [/r‘ranS—l— [//,ufrﬂ-f
( w of £t - - [ - w
V 5 g Vv

dpv  dpv,v  Odpvyv  Opu,v 0o, Oo, 0o, .
0 t—  t—F (3 =5+ 57+ 5+t
ot or dy 0z dx Ay 0z

de dev, dev, = dev, _ da, -v N do,.-v do, -

+
ot dr y i)z dr y 0z

9 1, (1 e
E/’//-p(?\ +c) dl ___/_/p(i\ +c) (v-n)dS+
i s
+ /[cr.,-vdb'+ [/[pf‘vdlf".
Jg JJ.

Y + pf - v.

du ou u(t,x) —u(t,x — Ax)

ITopsAIOK aIIpOoKCHMAIIMH OPOH3BONHON X B (opmyne 0%
paBeH

- TIePBEIH

- BTOpoOil

- TPETHI

- YEeTBEPTEI

du

JI714 IIPOM3BOMHON 0% MOKHO IIOCTPOHTE ClIeAyIolee KOIHIECTBO KOHETHO-

PA3HOCTHBIX aIllIPOKCHMALIHI
- ¢IHHCTBEHHOE

- He Donee IBYyX

- He Donee Tpex

- DECKOHEUHOE MHOXKECTBO

Ax

Ne 7 Kakum 06pa3oM MOXKHO OLIEHHUTb U3MEHEHHe CKa/IspHON BeIMUUHBI f(X), U3BECTHOM B TOUKE X, B TOUke (x + dx), rae dx manast

o

- _\:-:.ri\'
o 2,
f@) + af,;_{:)dz

f(z) + %dz

Ne 8 Kakum 06pa3oM MOXKHO OLIEHHTb U3MEeHeHHe BEKTOPHOM BeJTMUMHBI U(X), U3BECTHOM B TOUKe X, B TOuke (X + dx), rae dx manas

Be/IMYMHa

21
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ufx)

X xedy

u ?—ud:r
- ozr
ou dz
- or 2
0%
u + ud;l‘
- ox?
ou
SR
- u oz *

Ne 9 CeTouHoli QyHKLIVEH Ha3bIBAETCS
- MHOKEeCTBO 3HaUeHUH pellieHrs] KOHEYHO-Pa3HOCTHOT'O aHasiora B y3/71aX pPasHOCTHOW CeTKU
- MHOKEeCTBO 3HaueHHUH pelleHns: UCXogHOro JuddepeHIabHOTO ypaBHEHHUS B y3/1aX Pa3HOCTHOW CEeTKU
- MHO)KECTBO 3HaUeHHH pellleHrs] KOHeUHO-Pa3HOCTHOTO YpaBHEHHs BO BCeld 006/1aCTH M3MeHeHHsI HellpephIBHBIX apryMeHTOB

- HerpepbIBHOE pacripe/iesieHre GyHKLUY B 00/1aCTH peleHust
Ne 10 Kak vHaue Ha3bIBAIOT METOJ, OMCEKI[HIA?

- MeTog, 110/I0BUHHOTO [ie/leHus]
- Metog xopg,
- MeToz, MpONOpIMOHA/BHBIX YacTel

- MeTO,Z[ «HAYa/IbHOT'O OTpe3Ka»

22 22199



