MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBIYNC/IMTE/IbHAA MATEMATUKA B APKT

HamnpasyieHnue/cnenaaibHOCTb 24.03.05 /IBuraTe/u JieTaTe/bHbIX aNilapaToB
MOATOTOBKH

Crnepuanu3anusa/mpoduins/nporpamma  I{ucgpoBbie TEXHOIOTHH CO3iaHUA ABUraTe/Ieil M SJHEPreTHYecKNX yCTaHOBOK

MOJrOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
DakynabTeT A PakeTHO-KOCMHMYeCKas TeXHUKa
Beinyckaroman Kadeapa A9 IIVTABMOT'A30ANMHAMUKA U TEIVIOTEXHUKA
Kadeapa-pa3padorunk pabdoueit A9 TNTABMOT'A3OAVHAMMUMKA U TEIVIOTEXHUKA
NpOrpamMMsbI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B = ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
o= | 9O o
T | O =
. |SE| 2 5| @ < S .3  Zx
H  wE| = 2s | = 3 o ===
1~ O | OH | < TS| M g ) =0 | » 3
&g [=Zx| S| o 22|02 o 2 < | =2 | %=
¢ | =2 23| H| & | & |SE EBE =& Mg | @5
X 25 o = > 5] = = ~ =) = [25] = = oo . 2 s
° gE £l g E|£2E2 8 g & £§ &S
[Eal M = o< N < M o @) < =9
=¥ o > O
52 2 28| 5 o | 9 | BE |E
s g & Ha =
T- = = > > g | =
@) %) & < Mm
o
3 | 5| 3 |18 51 | 17 0 34 57 0 0 57 A;;S’

Cankrt-ITetepOypr
2026 . 37753




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
OunHHUKOBa Onibra KOHCTaHTUHOBHa, K.T.H., OL[eHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBIYNC/IMTE/IBHASA MATEMATUKA B APKT

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI

MaTeMaTU4YeCKOTO0 aHaju3a W MO/Ie/TMPOBAHUS, TEOPETHUECKOTO W 3KCIIEPUMEHTA/ILHOTO HWCC/IeIOBaHUS B
ripoeccroHanLHON AesiTeIbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

OIIK-1

3HAHUA:
ClJI/IBI/I‘-IECKI/Ie " MaTeMaThu4yeCKre MOoZe/id, OIMHMChIBArOIIKe IIPOLeCChl, IIPOUCXOAAIIHe DX SKCII/TyaTallkiu

B U3[e/TUAX TEeIJIOOHEPIreTUuKU, aBHaL[HOHHOﬁ u paKETHO—KOCMquCKOﬁ TeXHHUKH,

YMmeHus:
MpUMEHATHb cbmuqecm/le U MaTeMaThuueCKue MoJe/iv, U YMC/IeHHbIe MEeTOAbI AJId MPOBEAEHNS PACUETOB

B TEIUVIOTeXHUKE, TeI/IOOHePreTruKe, ripoaspogrHaMUKe;

HABbIKU:
CaMOCTOSITE/IHO pelllaTh HAay4YHO-TeXHHUecKre 3afaud U o0pabarbiBaTh pe3y/nbTaThl (HU3MUeCcKHX

3KCIIepUMEHTOB C HCII0/Ib30BaHHEM CpeacTB BBIUMC/IUTEIBHOMN TeXHHKH, METOZ0B UM CJI€HHOT 0
MOZJe/IMpOBaHud, IepeJoBbIX I/IHCl)OpMaL[I/IOHH])IX TEeXHOJIOTHA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnia BBIYUC/IMTE/IBHASI MATEMATUKA B APKT siBinsieTcs: AUCLITIMHOU
o0s13aTe/IbHOI yacTH 6;10Ka 1 MporpamMMbl TIOATOTOBKH 110 HarpasieHuto 24.03.05 /leueamenu nemamenbHbix
annapamos.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, BBEJEHUE B CIIEIIMAJIBHOCTbHb, BBEJEHUE B VMH®OPMAIIMOHHBIE
TEXHOJIOI'MA, THOOPMAIINMOHHBIE TEXHOJIOTYN 11 ITPOTPAMMMWPOBAHUE.

Cojep>kaHue [AUCIUIIIMHBL SIBAsieTC OCHOBOM i1 ocBoeHusi auciuriivH: [TPAKTUKYM B
I'nmaPOASPOINHAMUKE, PASHOCTHOE MO/JAE/INPOBAHUE.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHusl, TeOPETUYECKOTO 1 SKCIIePUMEeHTaIbHOIO UCC/Ie/JOBaHHS B
rpoeccroHanBHON JesiTeIbHOCTH

e OIIK-2 — CriocobeH MOHMMaTh MPUHLIUIIBI PA00THI COBPeMeHHBIX MH(OPMaIMOHHbBIX TeXHOJIOTHI U
HCII0/Ib30BaTh MX /s PelleHus 3a/a4 podeCcCHOHaIBHOM [esaTelbHOCTH

e OIIK-5 — CriocobeH MCIo/b30BaTh COBPeMeHHbIe TIOX0/bl K MEeTO/[bI pellieHust IPo(eCCHOHATBHBIX
3a7a4 B 00/1aCTH aBUALIMOHHOMN U PaKeTHO-KOCMHUUeCKOM TeXHUKH

¢ OIIK-8 — CniocobeH pa3pabarsiBaTh aJTOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTOHbIE /IS
NIPaKTUUeCKOro NIpUMeHeHHs!

o TIK-93 — CniocobeH reHepupOBaTh HOBbIE HEH [IJIs1 pellleHus 3aau 1U(PPOBOi IKOHOMUKH,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOJeNel, TiepeCcTpanBaTh CI0KUBIIHECS CIIOCO0B! pelieHus 3a/1ay,
BBIZIBUTaTh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C LIe/IbI0 BEIPAOOTKH HOBBIX ONTHMAJTbHBIX
aJrOpuTMOB

¢ [TK-94 — CrniocobeH K yrpas/ieHHto nH$opMaLveli U JaHHBIMU, IOMCKY UCTOYHUKOB UH(OpMaLuK U
JAHHBIX, BOCIIPUSTUIO, aHa/IU3Yy, 3allOMUHAHKIO U Ilepejiade MH(POPMAaLIMK C UCII0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C IOMOIIbI0 aTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/IMYHbIX UCTOYHHKOB
JAHHBIMHU C 1je/1bi0 3¢ QeKTUBHOIO UCII0/Ib30BaHUsl [I0/TyueHHONW MH(OpMaLUU AJIs pelleHus 3aa4y



3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.
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Pazpen 1. MeTob! pelieHusi ypaBHeHHH. MeTo/ibl pellieHHs! TMHelHHbIX ypaBHeHHUil.
OcoGeHHOCTH pellleHH st BbIYMCIUTE/IbHBIX 33/jad. MeToibl pelleH s CHCTeM TMHeiTHbIX
3 5 anrebpanyeckx ypaBHeHHi. MeToz MPOroHKHU /st TPeXAUaroHa bHON MaTpuLibl. MeTozb 5 12 4 8 13 20
pelLleHNs HeJTMHeIHbIX ypaBHeHHH. OCOGeHHOCTH UMC/IEHHOTO pelleHus 3a/au.
TTorpemHoCTh, TOYHOCTh, CXOAUMOCTD, YCTOHUYMBOCT YMC/IEHHBIX MeToA0B. KopHu
ypaBHEeHHI NPOCThIe U KpaTHble. MeTo/bl pellieHHs: HelIMHeHHbIX yPaBHEeHHUIl.
Paszpen 2. Ilpuomokenue pysxkumid. VinTtepriossiuus. [IpubnkeHne GyHKLUA.
WHTeprnionsius ¥ 9KcTpanonsuus GyHkiui. ITomHoMuansHas MHTepronsys. MHorouieH
Jlarpamka. MHorounen Spmuta. MHTeprosiuoHHbIi MHOrowieH HetotoHa. IlorpentHocts
3 5 WHTepro/ALyH. [TyTH yMeHbLIIeHHs TIOrPeIIHOCTH HHTepITOJIMpOoBaHusl. KyOuueckuii criaiiu: 2 12 4 3 10 20
orpezienieHye, cocob rnoctpoenus. IIpuMeHeHre MeTO/a CKaISPHOM TIPOTOHKM.
Annpokcumanusi.IToctpoenye aHamuTHYeCKUX QyHKIMI METO0M HaMeHBLINX KBa/|paToB.
BbruncieHne Ko3(puipeHToB A5 GyHKLNN 0f-HOit epeMeHHO# (Ha II0CKOCTH).
Berunicsienve ko3¢ duieHToB Ans GyHKLMM JBYX repeMeHHbIX (B MPOCTPAHCTBe).
Paspen 3. Yuc HMHTErpHup DopMyIIbl UHCIIEHHOTO HHTET PUPOBAHUS:
3 5 TIPSIMOYTO/IbHUKOB, TpareLii 1 riapa6osn (CumricoHa). ATIpHOpHast M aroCcTepropHast 16 6 2 4 10 20
TOrpelHOCTh Me-TO/I0B YMC/IEHHOr0 MHTerpupoBaHus. Metoz, PyHre /15t oLieHK!
TIOrPeLITHOCTH YMC/IeHHOTO MHTETPUPOBaHMUSL.
Paspen 4. Metoab! onTuMu3anuu. [ToHsITHe ONTUMU3ALMH U Lie/1eBOI (yHKLMH.
O6yC/I0BI€HHOCTb BBIYMC/IEHHs] MUHUMYMa QyHKLHM. MeToz npsiMoro roucka. Metog,
3 5 JleJieHust OTpe3Ka IorosiaM (auxoromun). MeToz 30/10Toro ceueHust. MeToz, uncen 24 12 4 8 12 20
PDuboHayun. Kpurepry okoHuaHus cueTa. Buibl LjenieBbIx GyHKLUMI. MeTozpl criycka.
OnTUMHU3aLIYst OBPOKHBIX (YHKLMIL.
Paspen 5. UncneHHbI e MeTo/bI P cHCTeM 00bIKHOBEHHBIX () depeHIHaTbHBIX
ypaBHeHui. 3ajjaua Komy. ['paHnuHble 1 HayambHbIe ycioBusi. Kinaccudukariysi MeTozoB.
3 5 SIBHBIE U HesIBHbIe MeToZbI. VIX ocobeHHOCTH. MeTozp! Diinepa: MpocToii, 21 9 3 6 12 20
MOZAM(ULIMPOBAHHBIN W YCOBEpILIEHCTBOBaHHBIH. MeTozbl PyHre-KyTTbl. MHOrOIIAroBbiii
Metoy, Aziamca. TTopsifioK TOYHOCTH METO/0B UMC/IEHHOTO MHTEerPUPOBaHHUst. MeToz, CTpe/bObI
ISl pelLlleHHst KpaeBoM 3aJauu. AJJaNTHBHbIN 111ar.
Bcero 3a 5 cemecTp 108 51 17 34 57 100
Bcero no agucuun/inHe 108 51 17 34 57 100
3.2. AyAMTOPHBIM NPAaKTHKYM
Oo0nemMm,
No Homep 1 HauMeHOBaHUe pa3jea
Tema MNPAKTUHYECKOIr'o 3aHATUA ayj.
n/n AUCIHHUIIIMHBI
qacoB

Pazpen 1. Metopp! pelieHus
ypaBHEHUM.

PelieHre HelMHEHOTO YpaBHEHUsI, OTIMCHIBAOLL[ETO
[IBIDKeHHe rasa 1o coruty JlaBais.

Pa3pen 2. ITpubmikeHne GyHKIHH.

I/IHTepHOJII/IpOBaHI/Ie " arirpoKCHUMalus
SKCIIepYMEHTa/IbHBIX JdaHHbIX.

Pazpen 3. UucnenHoe
HMHTeTrpHipoBaHue.

BrlunciieHue onpe/iesieHHOTO UHTerpana.

Pa3nen 4. MeTopl ONITUMU3ALIMH.

Peienue 3a/jaun oNTUMH3aL[K Ha TIpYMepe BbIBOJA
Ha OpOUTY /IBYX- ¥ TPEXCTYTEHYATbIX PaKeT.

Paszpen 5. UncneHHbIe METOZBI
peIIeHHs] CUCTeM 0OBIKHOBEHHBIX
IuddepeHMaTbHBIX YpaBHEHUM.

Pemrenune cucrems! OZ1Y, OnUCHIBalOIINX CITYCK
KOCMUYecKoro amrapara. [Ipumenenue
MHOTOLLIArOBBIX METOJ0B U aJalTUBHOIO 111ara.

Bcero 3a 5 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

JHUCIUATUTHHBI

Homep u HauMeHOBaHMe pa3jena

CojaepxaHue yue0HOro 3a/|JaHusl

Oo0nemMm,
4acoB

Pa3men 1. MeTofp! peliieHrsI ypaBHEHHUH.

N3yueHne quaakTUUeCKUX eIUHULL pasfena,
paboTa ¢ uTepaTypoii. BeimonHeHue
3a/laHuH.

13

Pazpen 2. TIpubmnkenre GyHKIUHA.

V3yueHue qUIaKTHUECKUX eJUHMUI] Pa3/iea,
paboTa ¢ uTeparypoii. BeimonHeHue

10

37753




3a/laHuH.
N3yuenue juakTUueCKUX eIUHULL paszena,
3 |Pa3gen 3. Uuc/ieHHOe UHTErpUPOBaHUeE. paboTa ¢ muTepaTypoii. BeimonHeHne 10
3a/laHuH.
N3yueHue jupakTUUeCKUX eUHULL paszena,
4  |Pa3gmen 4. MeToAbl ONTTUMU3ALMHA. paboTa ¢ uTepatypoii. BeimonHeHue 12
3a/laHuH.
Pasgen 5. UucsieHHbIe MeTOABI pellieHust cucTeM [M3yueHue AuakTUuyeCKUX eJMHUL] paszerna,
5 |0OBIKHOBEHHBIX AuddepeHIaabHbIX paboTa ¢ uTeparypoii. BeimonHeHne 12
ypaBHEHUM. 3a/jaHNH.
Bcero 3a 5 cemecTp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJIEJ/IN CEMECTPA
1/2(3| 4 |5/ 6 7 9 10 (11| 12 [13(14| 15 | 16 17
5 nII13 ap | UII3 uri3 | Ap nuri3 WM3 | AP | nud. 3au.

YcioBHbIe 0003HAUCHUA:
o JIP — aparHocTHUeCKasi paboTa;

o UII3 — unpuBUAyanbHOE NpaKTUUeCKoe 3a/laHueE;

e 1ud. 3au. — auddepeHIMPOBAHHbII 3aUeT.

TeKyIHil KOHTPOJIb YCIIEBAEMOCTH CTY/IeHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMeHHbIE UHTEePBAJIb B
cnenyrommx dpopmax:

JTMarHoCTUYeckKas pabora;
WHJMBH/lyanbHOe MTpaKTUYeCcKoe 3ajlaHue.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

IuddepeHIMPOBaHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Yepnsk, XK. A. YepHsik, FO. M. MeTenbsckuii. . MeTozab! ONTUMH3ALIMU: TEOPUS U alTOPUTMBI.
Mockga: FOpaiiT, 2020, 351 pec.

2. O. K. OBunHHUKOBa, E. M. I'epiman, Y. B. TetepuHa. . BeluncivrenbHas MareMaTyKa B 3a/ia4ax
aspokocmuueckoi Texauku. CII6.: V3a-so BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2022, 18 3K3.

3. O. K. OBunHHUKOBa, E. M. I'epnumaH, U. B. TetepuHa. . BeruucinTesibHasi MaTeMaTyKa B 3a/1a4ax
aspokocmuueckor TexHuku. CIT16.: V3a-so BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2022, 371. pec.

4. O. K. OBunnHHUuKOBa, H. B. Tapacoga. . MeTozp! BeraucuTeisHOr0 Mogenvuposanusi. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2013, 3. pec.

5. Y. I. Ilupymos, B. FO. I'upacnos, U. 3. VBaHoB. YucneHHble Metosbl. Mocksa: FOpatiT, 2019, a51. pec.

6. FO. {1. Bonabipes. . BapuaiiioHHOe HCUKC/IeHHe U MeTO/IbI onTuMU3aliui. Mocksa: FOpatit, 2020, 571.
pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.
5.3. Ilepuognueckue U3gaHusi:

1. EcTecTBeHHbIe U TeXHUUYECKHE HAYKU;
2. MopenvpoBaHue 1 aHa/u3 UH(POPMaLMOHHBIX CUCTEM.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. https://urait.ru — O0pa3oBarensHast Tiatdopma «FOpaiiT». 171 By30B U CCY30B.;

2. https://e.Janbook.com — OBC JlaHs;

3. http://library.voenmeh.ru/jirbis2 — ®yngamenranbnas 6ubmoreka BI'TY «t BOEHMEX» um. [1.®.
YctrHOBa.

CoBpemeHHbIe TIpo¢eCccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUT.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHHe:

1. Matlab 2015a SP1;
2. Octava.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;
3. Matlab 2015a SP1;

4. Octava.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBIYMC/IUTE/IBHAAI MATEMATHUKA B APKT

AnHoTanusa paboueii nporpaMMsl

Ouctuminia  BBIYUC/IMTE/IBHAAA MATEMATHUKA B APKT seaseTcss AUCIHUIUIAHOM
o0sA3aTebHOM YacTH 0/10Ka 1 porpamMmbl MOATOTOBKHM 110 Haripae/ieHHto 24.03.05 /lgueamenu semamesbHbix
annapamos. JuciunivHa peanu3syetcs Ha GakynbTeTe A PakeTHo-KocMuueckas TexHuka bI'TY "BOEHMEX"
M. [J.®. Yerunosa kadeapoit A9 ITNIASMOTA30ANHAMUMKA U TEITJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAYYHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a U MOJeMPOBaHUs, TEOPeTUYeCKOTO W IKCIIEPUMEHTATbHOTO WCCIeJ0BaHUS B TPOdeCcCUOHATBHON
ZlesiTeJIbHOCTH.

Copiep>KaHMe JUCLIUITIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C pellleHHeM IPUKIa/IHbIX 3a/a4 B 06/1acTu
a5pOKOCMHMUECKOM TexHUKU. llesblo Kypca $B/IsleTCsl O3HaKOMJIEHWe Cilyllaresiell C BbIUMC/IUTEe/NbHbIMU
MeTO[,aMH{, KOTOpble HCIIO/b3YIOTCS B MH)KEHEDHBIX M HAyUHO-TeXHHUECKUX pacueTax: MeTOfaMH pelleHHs
3a/1a4 JTMHEeHHOM a/nreOpbl M HeJTMHEWHBIX YpaBHEeHUH, MeTo/jaMy TTPUOIVKeHUsT U allpOKCUMariui QYHKIWH,
YUCJIEHHBIM WHTETpUpOBaHMEM U AUQQepeHIpOBaHMEM, ITOWCKOM SKCTPEMyMOB (YHKLIMM, pelleHueM
IuddepeHIaNbHBIX YPAaBHEHUH B TIOMHBIX U YaCTHBIX MPOW3BO/HBIX. 3HAUMTETbHOE MECTO B OCBOEHUM Kypca
yzensieTcsi 0COOEHHOCTSIM peann3aliiy BbIYHMC/IUTE/IBHBIX anropuTMoB Ha ITK (riepcoHanbHOM KOMIIBIOTEpE),
cpezicTBaM U MeToaM rpariueckoii MHTeprpeTaluy MoMyUYeHHbIX pe3y/ibTaToB.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e UHIUBH/yaJbHOE TIPAKTUYECKOe 3a/IaHHe.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpaktudeckve 3aHsTus (34 4.), camocTosTesnbHas pabora
ctypenra (57 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BBIYNC/IUTE/IBHASI MATEMATHUKA B APKT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. MeToab! peliieHUusi ypaBHEHMIA.
O. K. OBuuHHUKOBa, E. M. I'epnuman, Y. B. TetepuHa. .
V3yueHue /jaKTHUeCKUX BbrurcivrenbHasi MaTeMaTHKa B 3a/jauaX a3poOKOCMUUeCKOH
e uHHIL pasgena, paboTa ¢ texuuku: CII6.: 3a-Bo BI'TY "BOEHMEX" um. 1. ®.
JIATEPaTypPOU. BI;II'[OJIHEHI/IG yerurosa, 2022 (1,2) 13
—— O. K. Ouunnukosa, H. B. Tapacosa. . MeTozb!
’ BbIUMC/IUTeNbHOTO MogepoBanust: CI16.5I'TY "BOEHMEX"
M. [1. ®. YctuHosa, 2013 (1)
Wroro no pasgeny 1 13
Pazgen 2. Ilpubmmkenue QyHKIUH.
O. K. OBuuHHUKOBa, E. M. I'epnuman, Y. B. TetepuHa. .
N3yueHue aupakTrue CKUX BrrurcivrenbHasi MaTeMaTHKa B 3a/jauaX a3poKOCMUUeCKOH
eIMHUI] pa3zena, paboTa C texuuku: CII6.: 3a-Bo BI'TY "BOEHMEX" um. 1. ®.
o 10
uTepatypoi. BeinosHeHue YcrunoBa, 2022 (3)
3a/laHNH. Y. I IIupymos, B. 1O. I'mpacnios, 1. 3. IBaHoB. UYucieHHbIe
MeTogbl: Mocksa: FOpaiit, 2019 (1)
Wroro no pasgeny 2 10
Pazpgen 3. UucieHHOe HHTErpUpoBaHue.
N3yueHue gupakThuecKux O. K. OBuuHHHKOBa, E. M. I'epnuman, U. B. TetepuHa. .
eMHUL] pa3zena, paboTa ¢ BbrurcvrensHasi MaTeMaTHKa B 3a/jauaX a3poKOCMUUeCKOMH 10
JTUTEpaTypoi. BrimosiHeH e texuuku: CII6.: 3a-Bo BI'TY "BOEHMEX" um. [I. ®.
3a/IaHUH. YctuHoBa, 2022 (4)
Wroro no pa3geny 3 10
Pazfen 4. Meroabl onITHMH3alUN.
FO. 4. bBonppipes. . BapralinoHHOe UCUYHC/IEHUE U METOZbI
orrrumm3arn: Mocksa: FOpaiir, 2020 (1)
O. K. OBuunHuKOBa, E. M. T'epniuman, U. B. TerepuHa. .
N3yuenne aupakTrue CKUX o
e UKL pa3ena, paboTa c BLIHI/ICJII/IT.EJII:H&IH- MaTeMaTHKa B :«';'a,qaqax a3p01'<'OCMquCK0H
THTEpATypOi, BhINoHeHMe texuuku: CI16.: M3g-so BI'TY "BOEHMEX" um. /1. ®. 12
saiaHuil YctuHoBa, 2022 (5)
) A. A. Yepnsik, XK. A. Uepnsik, FO. M. MeTenbckuii. . MeTogbl
ONTUMMU3ALUU: Teopus U anropuTMel: Mocksa: FOpauT, 2020
(€]
Wroro no pasgeny 4 12
Pazpen 5. Unc/ieHHbIe MeTOJbI pellIeHHsI CHCTeM 00bIKHOBeHHBIX Ju(depeHa bHBIX YPaBHEHUN.
N3yuenune gupakThuecKux O. K. OBuuHHHKOBa, E. M. I'epnuman, U. B. TetepuHa. .
eMHUL] pa3zena, paboTa ¢ BbruvcivrenbHas MaTeMaTHKa B 3a/jauaxX a3poKOCMUUECKOH 12
JIUTepaTypoi. BrinomHeHye texuuku: CI16.: 3g-so BI'TY "BOEHMEX" um. /1. ®.
3a/laHUMH. YctuHoBa, 2022 (6)
Uroro no pa3geny 5 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
BBIUYNC/IUTE/IbBHASI MATEMATHKA B APKT

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
e UHAUBH/YyalbHOE TIPaKTUYeCcKoe 3aflaHue;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

NupauBuayanbHoe MpaKTUYeCKoe 3a/jaHue

VuavBuyanbHble TPAaKTUUECKUE 3aJaHUs [ CAMOCTOATE/ILHOM paboThl BXOJAT B cocTae Y MK
JVCLIUTIMHBIL.
3azanust GOpMHPYIOTCSI B COOTBETCTBUY C HAMEHOBaHWEM pasZiesia JUCLIMIVIMHBI ¥ UHAUBHAYa/IbHBIM
HOMEpOM CTY/[eHTa B CITMCKe IPYMIIbL.B TeueHHe cemecTpa CTyZeHT BBIMOJHSET 5 OTYETOB 110 MPAKTUUE CKUM
paboTam.
BrironHeHHOe 3a/jaHre 0opMIIsieTCst KaK OTUET 110 TIPO/e/IaHHON paboTe v OLIeHUBAETCs TI0 leCITUOa/UTbHON
IIKaJjie Ha COOTBETCTBHE CJIeIyIOIIMM KPUTEPHUSsIM:
- TekcToBast yaCTh OTYeTa BBINOJIHEHA Ha CTaH/IapTHBIX /McTax besoro 1Beta opmara A4, 1iget mpudra
YEPHBII.
- TIpu odopmiernu ucronb3oBal mpudT Times New Roman win Arial, kerts 12-14 1T; IOy TOPHBIH
ME>KCTPOUHBIMA MHTEepBasl U OOBIYHBINA Me)K3HAKOBBIM UHTEPBasl.
- [Ipu odopmeHnn rcrob30BaH ab3anHbli oTceTyn 1,25 cM; ab3auHbiid nHTepBas 0; BEIpaBHUBaHHE TI0
[IMPUHE CTPAHUILIbI.
- OTUéT CcoziepKUT BCce HeoOXOMMBbIe 3/1eMeHThI: TUTY/IbHBIH JIMCT, Lie/b U 3a/ja4i paboThl, TeOpeTHUecKre
CBeJleHHs], [OMyLLleH!s], TI0/yueHHble pe3y/bTaThl, BEIBO/bI.
- ITpu Habope (opmyr KCTOMB30BaH BCTPOeHHbIH peziakTop Microsoft Office Word (Microsoft Equation 3,0)
nnu pefaktop MathType. ©opmysibl BeIpaBHEHBI T10 LiEHTPY.
- [Tocne kaxx0ii (hopMysibl CTaBUTHCA 3arisiTasi, a epBasi CTpPOKa € paciiv(pOBKON HAYMHAETCS CO CJIOBA «TLEe»
0e3 aBoeTours U Oe3 ab3arfHOTO OTCTYyTIA.
- PucyHku nipefictaBniensl B popmare: «PrucyHok 1 — HarmeHoBaHMe», BEIpaBHEHBI 110 1IeHTPY, 6e3 ab3aiiHoro
oTcTyma. VIX KolMuecTBO SB/ISIeTCS JOCTaTOYHBIM [J1s1 TIOSICHEHHS TTOTyUYeHHBIX Pe3y/IbTaToB U 000CHOBaHMUS
BBIBO/[OB.
- [IpefcTaBneHHOe pellleHye 3a/laud COOTBETCTBYeT UH/AVMBHAYaJIbHOMY 3a/laHUIO.
- [onyueHHbIe pe3ybTaThl IPeCTaBIeHbI B BU/le rPavKOB UK TaO/NL 3HAYeHUM U TT03BOJISTIOT
MPOaHAIM3MPOBATh BJIUSHUE Ha Pe3y/IbTaT PellieHus 3a/lauy PUMeHeHUs] Pa3/TUuHbIX UMC/IeHHBIX METO/[OB
pelieHys U (WIK) UX HaCTPOeK.
- BeiBozibI 0 TIpoziesiaHHO paboTe 060CHOBAHBI M OITUPAIOTCS Ha TIPe/iCTaB/IeHHbIe Pe3yJIbTaThl.
O1ieHKa BBICTaB/ISIETCSI B COOTBETCTBHH C TIOJIyYeHHBIMH Oasiamu: 5-6 6ainos "ynoBneTBopuTensHo', 7-8
6annoB"xopomuo", 9-10 6a1oB "OTIMYHO".

JuddepennupoBaHHbIii 3a4eT

I depeHIMPOBaHHbIN 3aUET BHICTABISIETCS MPU YCIOBUHU BBITIONMHEHUS 00yUarOIUMCS BCEX
KOHTPOJIbHBIX MEPOTIPUSITHH, TIPeIyCMOTPEHHbIX paboueli MporpaMMOM AUCIUITIUHBI, OIIEHKa OTpPe/eNsieTCs
1o cymme 6aioB B pamkax BAPC. B ciryuae Hecoriacust CTY/IeHTa C OL[eHKOU Ut depeHIIMPOBaHHbIN 3auéT
MPOBOAUTCS B popMare cobecejoBaHUS TI0 KYPCY U OLIeHUBAETCS T10 C/IeAYIOLIAM KPUTEPHUSIM:
- OLIeHKH "OTJIMYHO" 3aC/Ty>KUBAET CTY/eHT, 00HApY)KUBIIINH BCECTOPOHHEE, CUCTEMATHUECKOe U Iy0oKoe
3HaHWe yueOHOro MaTepHasa, yMeHre CBOOOIHO BBITIONHATE 33/]aHMUs, TIPeAYCMOTPEHHbBIE POTPaMMOM.
- OLIEHKH "XOPOIIIO" 3aCTy>KUBAET CTY/IeHT 0OHAPY>KUBILIUK TTOTHOE 3HaHWEe y4eOHOro MaTepuara, yCrerHo
BBITIOJTHSIFOLLMI TIPeZlyCMOTPEHHbIe B MPOrpaMMe 3a/laHusl.
- OIIeHKH "V/IOBJIETBOPUTE/TBHO" 3aC/Ty>KUBAET CTY/eHT, 00HAPYKUBIINI 3HAHKUSI OCHOBHOTO yueGHOTro
Marepuasna B 00beMe, HeoOXOAUMOM [isi labHelel yueObl 1 Tipe/iCTOsIIel paboThI 0 CIeLUaJTbHOCTH,
CTIpaBJISIOLLMIACS C BbINOJHEHWEM 3aZlaHWH, MpelyCMOTPEHHBIX TIPOrPaMMOM.
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- OIleHKa "He 3auTeHO" BLICTAB/ISETCA CTYAEHTY, 00HAPY>KUBILIEMY MPOOEbI B 3HAHUSX OCHOBHOTO YUeOHOTO
Marepuasa, oMy CTHBIIeMY PUHIMNHAIbHbIe OIIMOKY B BBINOJIHEHUU TIPeAYCMOTPEHHBIX TIPOTPaMMOiA
3a/laHUM.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w & =
KOHTaKTHOM % 5 % u==" g %
a dopme = g > = ==t
= 23| E°9 <&
@) o o g = S = [}
& ] HaumeHoBaHue pa3jesoB 1 E g = = & = oNe]
E = AUAAKTHYECKHX eIHHHUI] &) o = § ; E : 1= § EB
) m I & E|EE|S5 X S T
o £ EE| RS =3
AR |£8|O08 <« <2
= X =
= = =
@) o
WNupvBuayansHOE
3 5 Paspen 1. I\YIeTOAH petieHuA 25 | 12 4 8 13 20 MIPaKTUYeCKOe
ypaBHEHHH.
3a/laHue
WNupvBuayansHOE
3 5 Paspen ZJ Tpu6mxenue 22 | 12 | 4 8 10 20 MpaKkTHUeCcKoe
yHKIMA.
3a/laHue
WNupvBuayansHOE
3 5 Paspen 3. Hucnenroe 16 | 6 2 4 10 20 MpaKkTHyecKoe
MHTerpupoBaHue.
3a/laHue
WNupvBuayansHOE
3 5 Paspen 4. Meroat 24 | 12 4 8 12 20 MpakTH4yecKoe
ONTHMM3ALMU.
3a/laHue
Pa3pen 5. Unc/ieHHbIe MeTO/bI
pelIeHUus1 CUCTeM NuauBuayansHoe
3 5 |0OBIKHOBEHHBIX 21 9 3 6 12 20 MpakTUyeckoe
aucddepeHnaTBHBIX 3a/laHre
ypaBHEHHH.
Bcero 3a 5 cemectp 108 | 51 | 17 34 57 100
Bcero nmo auciun/InHe 108 | 51 17 34 57 100
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Onenounblie MaTtepuasbl no guciumiudie BbIYNC/IMTE/TBHASI MATEMATUKA B APKT

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
Mamemamu4eckoz0 aHa/AUu3d U Mooe/UpPO8aHUsl, Meopemu4ecKoz20 U 3KCnepumMeHma/abHo20 Ucc/1e008aHUsl 8
npoceccuoHaabHoll dessmenbHOCMU

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

Onuimmre MoC/e/J0BaTebHOCTh PellieHus 3a/Iaudl HaXOXKIAEeHUs] KOPHSI TIPH peai3alii MeTo/ia
IUXOTOMUM B cpefe Matlab:

1. ompe/ieIMTH OTPE30K JIOKATU3AIMU KOPHS

2. 3a71aTh 3HaUeHUs1 a U b Ha rpaHuIlax oTpe3Ka JoKan3auu

3. BLIUMC/TUTH 3HaUEHHE B TOUKe C B cepeJrHe oTpe3Ka [a,b]

4. cpaBHUTH 3HaueHUs (DYHKIIMU B TOUKAX a, b, €

5. oripefie/iuTh 3HaYeHUs a U b B 3aBUCMMOCTH OT 3HaUeHUH (QyHKI[UM B TOUKAX a, b, C

6. IpOBepUThH BhINOHEHUE YCI0BUs OKOHYAHUs pacyeTa
Ne 2 TIpouwTaiiTe TEKCT M 3alUILNTe Pa3BePHYThI 000CHOBAHHBIN OTBET

IMosicHUTe CMBIC/T TIEPEMEHHBIX (flaliTe pacMppPOBKY MCIOMb3yeMbIx 0003HaueHU) B KBa/IpaTypHOU
(hopmye, MPUMEHSIEMOW B BBIYMC/TUTETBHOM MaTeMaTUKe [I7is IPUOIV)KEHHOTO BBIYMCIIEHUS 3HAUEHUST
VHTerpana

\( I=\int_{a} {b}\left(x\right)\mathrm{d}\ x\ \approx\ \sum_{i=0}"Mn}{A_if\left({\bar{x}}_i\right)}.
\)

Ne 3 TIpounTaliTe TEKCT U 3alMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Urto Takoe «3ajaua Kommm»? M3 yero oHa coCcTouT?

Ne 4 TIpouuTaliTe TEKCT U YCTaHOBUTE COOTBETCTBUE

YcTaHOBHUTE COOTBETCTBHE COOTHOIIIEHUN AJIA UTepalilMOHHOI'O oripeJesieHrs IT0/I0OXKeHHS KOPHA
HeJIMHeMHOro YPdBHEHWA U HAUMEHOBaHKWE METOAd:

1. xMk+1} = xA{K} - F MK DMK
2. xMk+1} = xAMk} - f(xAMKVE(xA{0})

3. xMk+1} = xAMK} - f(xA{KY) * (xMK-13-xMKY) / (F(xA{k-13-f(xA kD))
a) Metop HetoToHa

6) Yrpowenbiii Metog, HbroToHa

B) MeTog X0p/i

r) Metog Jlarparka

1) Metog PyHre - KyTTsl

e) Metog Jiinepa
Ne 5 TIlpouuTaiiTe TEKCT M YyCTaHOBHUTE COOTBETCTBUE
YcraHoBHUTe COOTBETCTBHE HaMMeHOBaHMM MeTof0B pemeHust OY u ¢hopmbl MX 3anmcu:

L y(i+1) = y(i) + f(x(1), y(1)) dx

2. y(i+1) = y(i) + (f(x(@), y(©)) + f(x(@), y(@) + f(x(D), y(i)) dx)) /2 dx
3. y(i+1) = y(i) + f(x(i+1/2), y(i) + f(x(i), y(i)) dx/2) dx

a) Merog Diinepa 1 nopsixa

6) Metop Diinepa 2 mopsi/ika yCOBEPIIIeHCTBOBAHHbIH
15



Ne 6

Ne 7

Ne 8

Ne 9

B) MeTogz Ditsiepa 2 mopsiika MoAu(pULIPOBaHHBIH
r) Metog Diinepa 2 nopsifika

) Metop, PyHre - KyTTh! 4 opsiika
ITpounTaiiTe TEKCT U YCTAaHOBUTE [10C/I€/,0BAaTebHOCTh

YcTaHOBUTe TIPaBU/IbHYIO TIOC/Ie[0BaTeIbHOCTD AeUCTBUM MPU pellleHUU TPaHCLIeHJeHTHOTO ypaBHeHHs
MeTozoM HeloTOHa:

1. BeIOpaTh OAHY TOUKY /I CTapTa MeTofa

2. BLIUUC/TUTH 3HaueHue QYHKIUW U e€ POU3BOJHOU

3. onpefe/UTh KOOPUHATY TepeceueHust KacaTeJbHOM K GYHKLMU C 0ChIO abciuce
4. 10Kann30BaTh KOPeHb

5. OLIEHUTh IIOrpelIHOCTDb BBIUNC/IEHUN

HquHTaﬁTe TeKCT, BbI6epI/ITe HpaBHI[LHLIﬁ OTBET U 3allUIINTEe apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OTBeTa

MeToz HaMEeHBITINX KBaIPaTOB B BLIUMCUTETLHOM MaTeMaTHKe — 3TO ...
1 MeTo/ anmpoKCcHUMariiu

2 MeTo/, HaxXOX/eHHsI KOPHSI ypaBHEHUS

3 MeTo/ UHTEepPIIOJSILIUU

4 MeToj, onTUMU3aLAU

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

TouHOe 3HaueHNe BeJIMYUHBI — 3TO...

1 3naueHue, He cofiepiKalliee IIOrPEIIHOCTH

2 3HaueHwue, [10JIly4YeHHOE aHa/JIUTHUYeCKU

3 3HaueHue, NIO/TyYeHHOeE C 33/]JaHHON IO PelHOCTbIO

4 3HaquI/Ie, 3dIlIMCaHHOe B AECHTI/ILIHOi/JI cucreme

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

WHuTepnionaums — 3710 ...

1 Crioco6 HaxoK/|eHHsI TPOMEKYTOUHBIX 3Ha4eHH BeJTMYMHBI 10 MMeFOIIieMyCsi IMCKPeTHOMY Habopy
M3BECTHBIX 3HAYeHUH

2 TIpomomkeHye (GyHKIIWH, IPUHA/JIEXKAIIEH 3aJaHHOMY KJ1acCy, 3a Tpe/iesibl ee 00/1acTH OTpe/ieNieHust
3 3ameHa OJHMX MaTeMaTHUeCKUX 00BEKTOB APYTUMHU, B TOM UK UHOM CMBIC/IE OIU3KUM K UCXOZHBIM

4 MeTOA pellieHus 3aada4, IIpyu KOTOPOM 00BLEKThI Pa3HOro poga O6T>E/:[I/IHHIOTC$[ 06LL[I/IM TIOHATHEeM

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAOII[HE BLIOOD

OTBETOB

Kakue kpuTepuu B/KSIOT Ha MOTPELIHOCTh BLIUMC/IEHHS OTIpe/ie/IeHHOTO WHTerpajia YMCIeHHBIMU
MeToJaMU?

1 TOpsZOK MOTMHOMA, 3aMEeHSIFOIIIETO TTO/[bIHTETPA/IbHYIO (DYHKITHIO
2 Be/JIMYMHA OTPe3Ka WHTerpPUpPOBaHUs
3 KOJIMYeCTBO y3/I0BLIX TOUEK Ha OTpPe3Ke WHTerpUpOBaHUs

4 BuJ NOABIHTErpaIbHON QYHKLMN
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5 TOpSIIOK CcTapiiieit HelpepbIBHOU MTPOM3BOJHOMN OT ITO/[BIHTET PA/IbHON (hYHKIIAN
6 MUHMMaIbHOe 3HaueHHe TIPOU3BOAHOM OT MOABIHTerpaabHON QYHKIMH

7 MakcuMasbHOe 3HaueHHue [oAbIHTEr paﬂbHOﬁ beHKL[I/II/I Ha OTpe3Ke MHTErpUPOBAHUSA

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP
OTBETOB

Kakuie MeTopI IpUMEHUMBI 714 pellieHHs cucTeM AuddepeHLManbHbIX YpaBHeHHH?
1 HesiBHBIE MeTOABI Afjamca - MynToHa

2 siBHBIEe MeToAbI Aflamca - Bammdopta

3 MeTogp! PyHre - KyTTbl

4 meToAbl Diinepa

5 meTozab! JlarpaHska

6 MeTozb! HbtoTOHa (ynpolL{eHHbIN 1 MOAU(ULIPOBaHHBbII)

7 Metozbl ['ogyHOBa

Ne 12 TIpouuTaiiTe TeKCT, BEIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

[Tepeuncnure, C MOMOLBI0 KAKMX MHOTOYIEHOB BO3MOKHO MPOBeJeHHe UHTePHO IS ?
1 Jlarpanxka

2 YeOrbImieBa

3 HerotoHa

4 DpmuTa

5 Diinepa

6 Agamca

7 T'aycca

17



