





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YUC/IEHHBIE METO/IbI IIPOEKTUPOBAHUSA

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:

I1CK-3.2 — CriocobHOCTh MPOBOAUTE PAaCUETHYIO U IKCIIePUMEHTaIbHYI0 0TPabOTKy AMHAMUKU U TIPOYHOCTH
KOHCTPYKLMI U3[e/1ii paKeTHO-KOCMHUUEeCKOH TeXHUKU

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.2
3HAHUS:
Ha ypOBHe Mpe/iCTaB/IeHWI 3HaTh NPUHLUITEI IOCTPOEHHUS YUC/IeHHBIX METO/I0B;
Ha YpOBHe BOCIIPOU3Be/leHUsI 3HaTb OCHOBHbIE COOTHOIIIEHUS, JieXKall[ie B 0CHOBE MEeTO/IOB;
Ha YpOBHEe TOHMMAaHHUS 3HaTb OCOOEHHOCTH TIPUMEHEHUs UHC/IEHHBIX METO/IOB NPUMEHUTEBHO K

3a/jauaM IIpOeKTUPOBAHNS;

YMeHUS:

TeopeTHYeCKHe: UCI0JIb30BaTh U3yUeHHbIe MeTO/bI /11 PellleHus NIPUK/IaJHbIX 3a/a4;

MpaKkTUYeCKHe: yMeTb TMPOBOJUTH pacueThl AWHAMHUYECKUX 3aJad M KCIO/Ib30BaTh UX pe3y/bTarbl B
MpaKTUKe MPOEKTUPOBAHMUS;

HABbIKU:

pabothI B makete Mathematica;

pa3paboTKY U OT/IaK1 IIPOrpaMM UKMC/IeHHBIX pacueToB B cpese PascalABC.NET.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa YAC/IEHHBIE METO/ABI IIPOEKTUPOBAHMUS siBisieTCs JUCLUMIVIMHOM YaCTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, THOOPMAIIMOHHLIE TEXHOJ/IOI'IU U ITPOI'PAMMMWPOBAHUE.

CopepxaHvie UCIUIUIMHBI ~ SIBAISIETCSI OCHOBOW ZIJIA  OCBOEHUS  AUCITUILINH: I/IH)KEHEPHI-:IUE
ITAKETBI IMPUKJ/IAJHBIX IMPOI'PAMM, JUHAMUKA KOHCTPYKLINWY,
YOJAPOBUBGPO3AIIINUTA.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4yeCKOro aHaju3a U MOJeJIMPOBaHusl, TEOPETUUECKOTO 1 SKCIIePUMEHTA/IbHOTO UCC/Ie[lOBaHUs B
rpoeccroHanBHON JesiTeIbHOCTH

¢ [TK-94 — criocobeH K yTrpaBieHUI0 HHPOpMalvel 1 JaHHBIMH, TOWCKY UCTOYHHUKOB MHGMOPMAIVY 1
JIaHHBIX, BOCIIPUSTHIO, aHAJTM3Y, 3alIOMIUHAHUIO U Tiepefiade WHGOPMAIIUH C UCTIONb30BaHUeM I[U(PPOBBIX
CpeJICTB, a TaKXe C MOMOIIIbIO aITOPUTMOB MPpU paboTe C MOMyUYeHHBIMU W3 Pa3/TMUHBIX UCTOUHHUKOB
JaHHBIMU C 1]e/1bl0 3P PeKTUBHOTO UCI0/Ib30BaHUs TI0yUeHHOU WH(OPMaLWK A1 pellieHus 3ajau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHyeckue
3aHATHSA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-3.2

Pazpaen 1. Pagora B cpepe Pascal ABC.NET. OcobeHHocTu uHTepdeiica u paboTel B cpee
OCHOBHbIE KOHCTPYKLIMH si3blka Pascal CpesicTBa o1/1aKu nporpamm B cpegie Pascal
ABC.NET.

N

—_
o

Paspen 2. Ync/ieHHbIe MeTObI P! TpaHCIeHeHTHBIX YpaBHeHHH. MeTo/| IPOCThIX
uTepaLyit. YcioBre cxoauMocTd MeTo/ TI0JIOBUHHOTO Jieenusi. IIporpaMmHast peanm3saryst
Merog cekywmux Metoz obpartHoii mapabomueckoii nHTepnossinyuy Meton HetotoHa.
Oco6eHHOCTH NMPOrpaMMHO#! peasin3aLiii AJITOPUTMbI JIOKA/IM3ALMH KOPHEH.

15

11

10

Pa3paen 3. Pemrenue 3aau B nakere Wolfram Mathematica. Beezenvie B maker Wolfram
Mathematica. OcobeHHOCTH HHTepelica ¥ IPUHLKIIBL PAGOThI B niakeTe. [IpocTeiime
oriepaluu. TIoHsiTHE O UKUC/IOBBIX U CUMBOJIbHBIX BBIUMC/IEHUSIX DJIEMEHThI
nporpamMmupoBanusi Peltienne anre6panuecknx ypaBHeHuU# 1 cucteM [1oHsATHe crivcKa.
Pa6ota ¢ MaccuBamMH ¥ MatpuLiaMu. IIpon3BogHbIe, HHTerpabl U AudQepeHLaIbHble
ypaBHeHusl. Perenue JuHaMuueckux 3azad. [loctpoeHue rpadvkoB v rosel GyHKLMiA ABYX
TiepeMeHHbIX Peluenue 3a/ia4y OTITUMH3aLiu.

26

15

15

11

20

Paspgen 4. P cUCTEM HHBIX anredp KHX yp i. AropuT™M MeToza
T"aycca u ero nporpammHasi peanusauust. Mertog 'aycca /1 CMMMeTPUUHBIX U IEHTOUHBIX
MaTpuLy TlonsTHE O BLIGDPQ T/JIaBHOTO 3/IeMEeHTa.

10

Pa3paen 5. PerieHue cucTeM He/IMHEeHHBIX ypaBHeHHH. [IpumeHeHne Metoza HetoToHa A/1st
CHUCTeM HeJTMHEUHBIX anreﬁpamqecxylx ypaBHeHm‘/i. CBEAEHI/IS 3aauu O INOMCKe perlieHnus
CHCTEMbI HeJTMHEMHBIX anreﬁpauqecxux ypaBHeHI/Iﬁ K OI'ITI/IMI/IBGL[MOHHOi;I.

10

Paspen 6. YncneHHbIe MeTO/BI onTHMH3AUH. [locTaHOBKA He/TMHEHHOH 3afaun
ONTUMHU3ALMH. Bu/ipl orpaHiuenuii u criocobsl X yuyera. Metog wrpadHbix GyHKLui Metoz
MOKOOP/AMHATHOIO CIycKa. MeTo/ HaucKopeiiiiero criycka. MeTog, c/iyuaidHOro roucka.
OcobeHHoCTH HpOFpaMMHOﬁ peanusanuu 33,[[3‘-[1/[ ONTUMM3ALINM TEXHUYECKHUX CHCTEM B
Tipoliecce MPOeKTUPOBaHMSI.

10

10

Pa3aen 7. Berunc/ieHHe onpe/ie/IeHHBIX HHTerpaios. MeToz NpsAMOyronbHUKOB. MeTog,
Tpaneryid. Metoz CumricoHa. [IporpamMMHast peav3anusi.

10

Paszpen 8. Pemenne aAuddepeHnHaNIbHBIX YyPaBHEHHH B MOJTHBIX POU3BOAHBIX H UX
cucreM (3agaua Komm). ITprBeieHre pas3iMuHbIX (OPM 3arMcH ypaBHEHHH AMHAMUKH K
crangapTHoi ¢opme Kot Metog Diiniepa /st ofHOTo AuddepeHLanbHOTO ypaBHeHH .
OCHOBHOE COOTHOLLIEHHEe 1 TeOMeTpruecKuit cMbics OLieHKa MOrpelHoCTH MeToza Jitepa.
IonsTHe 0 nopsifike TOUHO-CTH MeToza [IpoBepka ycToiiunBoCTH MeToza Diiiepa
TTorpenHOCTL OKpYI/IeHUs B MeTozie Diinepa ITpo6iema BeiGopa 1ara UHTErpUPOBAHHUSL.
MeTopp! OLIeHKH ¥ M3MeHeHHUs 111ara B npoljecce pacyeta Metoz Diinepa A/ CUCTeM
nuddepeHipanbHbIX ypaBHeHni. Ero nporpammHast peammsatust Mertog Diinepa-Komm. Ero
reometpuyeckuit cmbict Metog Pynre-Kyrra Metog Pynre-Kyrra-Mepcona ¢
aBTOMaTHYeCKUM BbIGOpOM 1ara. Ero nporpamMmHas peajusariys.

14

10

Pa3pen 9. Pemenue guddepeHIaibHBIX YPAaBHEHHH B YaCTHBIX NPOU3BOJHBIX.
JuddepeHipanbHOe ypaBHEHHE TeIONPoBOAHOCTH TUIOBbIE TPaHUYHbIE YC/IOBUS K
nuddepeHIaTbHOMY YPaBHEHHIO TEIUIONPOBOAHOCTH MeTo/b! annpoKCUMaLy
MPOM3BOAHBIX. SIBHAs cxema. AJITOPUTM U IporpammHast peasu3atius. OLjeHKa TOYHOCTH U
ycroitunBocTh HesiBHast cxema. ANTOPUTM M IporpaMMHasi peanm3anys. OLieHKa TOUHOCTH U
YCTOHUMBOCTH.

14

10

Bcero 3a 6 cemecTp

108

51

17

34

57

100

Bcero no pucuumInHe

108

51

17

34

57

100

3.2. AyAUTOPHBIN NPAKTUKYM

HaMMeHOBaHHue

Homep n

pasjena
JUCLUILUTUHBI

Tema NPAKTUYECKOr'0 3aHATUA

Oo0neMm,

dayA.
qacoB

Pasgen 1. Pabota B
cpegie Pascal
ABC.NET.

Pabota B cpene Pascal ABC.NET. CpejcTBa OT/IaKy POrpaMm

Pazgen 2.

YucneHHbIE METO/IbI
pelieHus
TpaHCLIeH/IeHTHBIX
ypaBHEHUM.

Ocob6eHHOCTH MPOrpaMMHOM peanu3alii MeTO/[OB TIPOCTBIX UTepa-
1WA, TIOJIOBUHHOTO ZiefieHus, cekylnyux HetoToHa. Metop obpatHoi
rapabo/THueCKON UHTEPIIO/AIUH. AJITOPUTMBI JIOKA/TU3aIui KOpHekH

Pasgen 4. Pemenve
CUCTEM JIMHENHBIX
anrebpanuecKux
ypaBHEHUM.

[MoHsiTHE 0 BEIOOPE IVIABHOTO 3/ieMeHTa. [IporpaMMHasi peann3aLusi
metoza ['aycca, /i/ist IeHTOUHBIX, CAMMETPUYHBIX MaTPHL] U MaTPHIL]
o0i1iero Buzia




4  |Pa3spen 5. Pemienve |[IpumeHeHue MeToga HbrOTOHA AJ11 CUCTEM HeJTMHEMHBIX 2
CHCTeM HeJTMHEeHHBIX |anrebpanuecKrx ypaBHeHHi. CBeZieHre 3a/jauy O TOWCKe peleHust
ypaBHEHUM. CUCTeMbI HeIMHeMHBIX anreOpanuecKuX ypaBHEHUH K

ONTHMH3aL[MIOHHON
Paszien 6. ITocTaHOBKa HeMHEHHOM 3ajaun OMTUMU3ALMH. Buapi OFpaHI/IgeHI/If/'I u
cnoco0bl ux yueTa. MeTog wtpadHbix GyHKUM. MeToz ciiyyaidiHOro

5  |[UucneHHbIe METO/BI . 6
— rorcka. OcobeHHOCTH MPOrpaMMHOM peanu3alyu. 3agaun

ONTHUMU3aLUY TeEXHUYeCKUX CUCTEM B MIPOLieCCe NPOeKTUPOBAHMUS
Pa3zpmen 7.

6 Brruricienue IIporpammHas peann3alyist METO/IOB MPSIMOYTOILHUKOB, TpaneLui 1 ’
orpe/ie/leHHbIX CumrncoHa
VHTerpasos.

Pasgen 8. Pemiennie |[IprBefieHre pa3nuuHbIX (POPM 3amKcCH YpaBHeHWH TWHAMUKU K
middepenImanbHbIX |cTaHZapTHOU (hopme Koiiv. O1jeHKa MOTpeIiHoCTA MeTofia Jitiepa.
ypaBHeHUi B [ToHsiTHe 0 NoOpsZiKe TOUHOCTU M YCTOWYUBOCTH. [TorpeiiHocTh

7  |momHBIX OKpyT/ieHUsl B MeTozie Diiniepa. [Tpobiema BeIOOpa 1mara 8
TPOM3BOJHBIX U UX |MHTerpupoBaHus. MeTo/bl OLIeHKH M U3MeHeHUs 111ara B rpoljecce
cucTeM (3asaua pacuera. Metog PyHre-Kyrra-Mepcosa. [IporpammHas peanusanus
Koum). MeTO/,0B
Paspen 9. Pemienne |TumnoBble rpaHuuHbIe YCI0BUSA K JuddepeHaIbHOMY ypaBHEHHIO
I depeHIMaTbHBIX | TEM/IONPOBOJHOCTH. MeTo/bl annpoKCUMaliiM NTPOM3BOHBIX. SIBHas

8  |ypaBHeHuii B cxema. AITOPUTM M TIporpamMmHast peasu3sanusi. OrjeHKa TOYHOCTH U 8
YaCTHBIX ycroiunBocTy. HesiBHast cxema. AJIrOpPUTM U IIpOrpaMmHast
TIPOM3BOJHBIX. peanu3anusi. OLieHKa TOYHOCTH U YCTONUMBOCTU

Bcero 3a 6 cemectp 34
3.3. JIaGopaTopHbIii NPaKTUKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHuUe pa3jesia
o/ [ —— Tema 1a00paTOPHOro NPaKTUKyMa aya.
4acoB
Paspen 2. UucieHHble MeTO/bI CpaeHenue 3(p(peKTUBHOCTH pellieHust

1  |pelueHMs TpaHCLEHAEHTHBIX TPaHCLIeH/IeHTHBIX ypaBHEHUN pPa3/TuYHbIMU 2
ypaBHEHUM. MeTozilaMu

9 Pabota B makete Wolfram Mathematica. SemeHTbI 4

TpOrpaMMHPOBaHKs

3 Pemienue ypaBHeHUi ¥ CUCTEM yPaBHEHU 2

4  |Pa3nen 3. PellieHue 3a/1au B [TaKeTe PaboTa c MaccHBaMH ¥ MaTpULIAMU 2

5 Wolfram Mathematica. IIpousBogHble, MHTErpasbl U fuddepeHLanbHbIe 4

ypaBHeHUsl. PellileHne JuHaMHU4yeCcKuX 3azaq

6 IMTocTpoenye rpadMKoB 1 Hosiel QyHKLUA AByX 3

repeMeHHbIX. PellieHue 3a/jau oNTUMH3aLIMN
Bcero 3a 6 cemectp 17
3.4. CamocrosnTenpHas padora crygenra (CPC)
Homep n
Ne HaNMeHOBaHHe Oo0neMm,
Copep)xaHue yueOHOro 3afaHus
n/n pa3pena 4acoB
AVCIUITUHBI
Paszien 1. Pabora B IlogroroBka K ayfUTOpHOMY NMpakTUKyMy. [loBTOpeHue paszenos Kypca
1 |cpege Pascal «I/IH(lJOpMElTIfKa». CaMOCTOHUTeIIbHOE H3yUeHHe A3bIKOBbIX 6
KOHCTPYKLM, IPOrpaMMHOM peanu3anuy v uHTepdeiica cpessl Pascal
ABC.NET.
ABC.NET
Pazpen 2. [ToAroTOBKA K ayJUTOPHOMY 1 1abOPaTOPHOMY TIPAKTHKYMY.

7 YucnenHsle MeTogsl (II0BTOpeHue paHee U3y4eHHOIO Marepuana. CamocrodrensHoe 5
peleHus M3yueHHe MeTO/I0B MPOCThIX UTepaLi, T0JIOBUHHOTO Jie/IeHUs,
TPaHCIIEHAEHTHBIX |CeKyIMX U HproToHa

3 |ypaBHeHWH. IMoaroToBka K 1abopatopHoii pabote Nel 6

4  |Pazgen 3. Pemenue |TToarotoBKa K maboparopHoii pabote Ne2 2
3a/,ay B MaKeTe

7




5 |Wolfram [ToxroToBKa K ylaboparopHoii pabote Ne3 2
6 | Mathematica. IToaroToska K na6opatopHoii pabote Ned 1
7 IToaroroBka K maboparopHoii pabote Ne5 2
8 IMoaroToBka K 1abopatopHoti pabote Ne6 1
9 IToaroroBka K KOHTPO/ILHOM paboTe Nol 3
Pazpen 4. Perienne
10 |cucTem muHelHbIX  |[loATrOTOBKA K ayJUTOPHOMY MpakTUKyMy. [loBTOpeHue paHee 3
anrebpanueckux M3yueHHOT0 MaTepHasa U TeMbl «MeTof ["aycca»
YPaBHEHMUI.
Paspen 5. Pererine IToaroroBka K ayfUTOPHOMY NpakTUKyMy. IloBTOpeHue paHee
11  |cucreM HeMMHEWHBIX ’ 6
2 M3yueHHOT0 MaTepHuasa
ypaBHEHUM.
Pasen 6. INoaroroBka K ayJUTOPHOMY MpakTUKyMy. [IoBTOpeHue paHee
U3y4eHHOro MaTtepuana. CaMOCTOsITe/IbHOe U3yueHne TeM «MeTop
12 |[UucsieHHbIEe METOABI N 4
- MOKOOP/IHATHOTO CITyCKa» 1 «MeTo/, HauCKOpeuIIero Crycka» rno
yueOHO uTeparype
Pasgen 7. [TogroroBka K ayquTopHOMY NpakTUKymy. [loBTOpeHue paHee
13 Brruncnenue M3y4eHHOro MaTtepuana. CaMoCTOsITe/IbHOe U3yueHne TeM «MeTop 4
onpe/ieNleHHbIX NIPSMOYTOJIBHUKOBY», «MeTog, Tpanenyii» U «Metog CuMIICcoHa» o
HHTErpasos. yueOHOIi iuTeparype
14 IMToAroToBKa K KOHTPO/IbHOM pabote Ne2 3
Pazgen 8. PerteHue
b bepeHiHaTbHbIX ITogroroBka K ayJUTOPHOMY IPakTUKyMy. IIoBTOpeHue paHee
yDABHEHHiT B H3yueHHOTO MaTepHaa. CamocrosTenbHOe U3ydeHue TeM «Metog,
OTHBIX Olinepa Jj19 OGHOTO ,Z[I/I(b(bEPEHL[I:IaJ'H:HOFO ypaBHEHI/IH.UOCHOBHOE
15 TPOM3BOJHBIX U HX COOTHOLLIEHHE 1 F€OMETPHUEeCKUH CMBICIL, «Nu[eTo,q ounepa ajg cucrem| 3
cucTeM (3a7iaua ,L[I/chcbepeHL[HafI]szIX ypaBHeHUW», «Metop Junepa-Komm. Ere
Korm). reoMeTpUUeCKUi CMbIC/» U «MeTtog PyHre-KyTTa» o yueOHoM
JTeparype
Pa3gen 9. Pewenue |IlogroroBka K ayfUTOPHOMY IpakTUKyMmy. IToBTOpeHue paHee
I depeHIMaTbHBIX [M3yueHHOT0 MaTeprasia. CaMoCTosiTe/IbHOe U3yueHNe TeM
16 |ypaBHeHWUii B «JuddepenimanbHoe ypaBHeHNE TETVIONPOBOJHOCTU» M « TUIIOBBIE 6
YaCTHBIX IpaHyyYHble YCI0BUS K ArddepeHIiMalbHOMY YpaBHEHHIO
MPOX3BOJHBIX. TETIONPOBOHOCTH» 110 yueOHOUW TUTepaType
Bcero 3a 6 cemectp 57

4. POPMBbI KOHTPOJIA OCBOEHUA JUCLIUII/IMHbI

CEMECTP HEJEJ/IN CEMECTPA
1/2/3, 4 |5/ 6 |7 8 (9|10 |11 | 12 |13 14 15| 16 | 17
6 JIP AP JIP Op JIP Konrtp.P. AP | 3au.

YcnoBHbIe 0003HAUEHUS:
o JIP — aparHoCTHUeCKasi paboTa;
JIP — naboparopHast pabora;
Kontp.P. — KoHTpO/bHas pabora;
¢ 3au. — 3aUeT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
e jyabopaTopHasi paboTa;
e KOHTpO/BHas pabora.

IIpomexxyTouHas arrecTanus IIPOBOAUTCS B (hopMax:
* 3aueT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Mackasne. [TporpaMmMHpoBaHue Ha si3bIKe BbICOKOTO ypoBHs. CII6.BI'TY "BOEHMEX" um. /1. @.
YcrtuHoBa, 2011, 86 3Kk3.

2. . YucneHHoe perieHue HesvHelHbIX ypaBHeHui. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008,
200 k3.

3. . Uucnennbie Metoabl. Mocksa: FOpaiit, 2019, 3m1. pec.

4. . YuceHHbIe METOZIBI PellieHrs KpaeBbiX 3a/1au 1st AuddepeHivansHbix ypaBHenuid. CI16.BTTY
"BOEHMEX" um. [l. ®. YcruHosa, 2009, 1. pec.

5. A. A. KoHoHoBa, A. JI. BesikoBa. . YpaBHeHus: MaTeMatuueckor ¢husuku. CI16.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2019, 66 3K3.

6. B. A. Cpouko. . Uucnennbie Metoabl. CIT6.: JIanb, 2010, 5 3K3.

7. B. b. bapaxuus, B. I1. [1lanieeB. . Beegenue B urciaeHHblk aHanu3. CII6.: JTans, 2005, 7 3Ks3.

8. E. C. bapaHoga, E. A. VcakoBa, A. M. TTono.. . JIunelinas anredpa. CI16.5T'TY "BOEHMEX" um. [I.
®. YcrtuHoBa, 2015, 64 3K3.

9. E. C. bapanoga, I1. M. Bunnuk, T. B. Bunauk. . IHTerpansnoe ucuvcienue. CI16.5I'TY "BOEHMEX"
uM. [I. ®. YcrruHoBa, 2012, 221 3k3.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:

1. . BeuncivresnpHas MaTeMaTika. YucienHsle Metofpl. CIT6.BI'TY "BOEHMEX" um. 1. ®. YcTuHORa,
2010, 0 3K3.

2. B. II. Opsixonos. . Mathematica 5/6/7. M.: IMK Ilpecc, 2012, 0 3ks3.

3. IO. E. Hecrepos. Beezienue B BolnyKiayro ontuMmusanuio. M.: 3a-so MITHMO, 2010, 0 3k3.

5.3. Ilepuoguueckue U3fiaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOIUMBIX /IS
OCBOEHMsI TUCLIUITUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;
2. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas iardopma FOpaidt. 1151 By30B U CCY30B..

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VadopmalioHHbIe CTIpaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. TTpoexkrtop.

6.2. JlaGopaTopHbIe 3aHATHUA:
1. Ilpoexrop.

6.3. IIpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBEOTEPOM C JOCTYToM B IHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOK 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHBIE METO/bI IPOEKTUPOBAHUSI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa YAC/IEHHBIE METO/IbI ITPOEKTUPOBAHMUS sBnsieTcss AUCLUIVIMHON 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMmueckor TexHukd BI'TY "BOEHMEX" um. [1.®. YcrunoBa kadeppoit A4 CTAPTOBLBIE
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-3.2 CriocoOHOCTh MPOBO/WUTH PACUETHYIO U IKCIIEPUMEHTA/NBHYI0 OTPabOTKy JMHAMUKUA U MPOYHOCTH
KOHCTPYKLIUM U3[e/IMI paKeTHO-KOCMHUUECKOW TEXHUKH.

Cojep>kaHre JUCLIMTUTMHBI OXBaTHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C MaTeMaTHUECKUM MOJIeMPOBaHUEM M
pellleHHeM 3a7iad TIPOEKTUPOBaHKS Ha KOMIIbIOTEpe:

1) pellieHre BHIUMCIUTEIBHBIX 3a/iad B lakete Wolfram Mathematica;

2) 3HAKOMCTBO C YMCJIeHHBIMA METO/IaMH U aJlTOPUTMaMU;

3) oOyueHue KX NMPOrpaMMHOM pear3alyu.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e KOHTpOJBbHasi pabora.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHBI TIpakKTUdeckue 3aHaTus (34 4.), mabopatopHbIi npakTukyM (17 u.), camocTosTenbHas paboTa
ctyzeHrta (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
YUCJ/IEHHBIE METO/bI IPOEKTUPOBAHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBasme paGoTsI Pexomenpyemas TpyRoeMKOCTB,
JuTeparypa yac.
Pazgen 1. Padora B cpege Pascal ABC.NET.
. [Tackars.
[NogroroBka K ayfUTOpHOMY NpakTUKyMy. [loBTOpeHue pa3genos | [IporpammupoBaHue Ha
Kypca «MHpopmarrka». CaMoCTosATeIbHOE H3yueHHe SI3bIKOBbIX | sI3bIKe BBICOKOTO YPOBHSI: 6
KOHCTPYKI[MH, TTIPOrPpaMMHOM peanu3aliuu ¥ uHTepdeliica cpeabl CII6.BI'TY
Pascal ABC.NET "BOEHMEX" um. [1. ®.
YcruHoBa, 2011 (1,2,3,4)
Wrtoro no pasgeny 1 6
Pa3pen 2. UncieHHbIe MeTOABI pellleHUusl TPAHCLeH/IeHTHBIX YPaBHeHUH.
[ToAroTOBKA K ayJUTOPHOMY U J1aDOPaTOPHOMY TIPAKTHUKYMY. B. A. Cpouxo. .
[ToBTOpEHMe paHee U3yyeHHOro Mareprana. CamocTosTenbHOe Uuc/ieHHbIe MEeTO/bI: 5
M3ydeHre MeTO/IOB MPOCTHIX UTePaLiUii, TTI0JIOBUHHOTO Jie/IeHus, CII6.: Jlans, 2010 (3)
cekyimx U HerotoHa . UncieHHbIe MEeTObI:
IMozroroeka k naboparopHoii pa6ore Nel Mockga: FOpaiir, 2019 (2) 6
Wroro no pasgeny 2 11
Pa3gen 3. Pemienne 3aau B nakere Wolfram Mathematica.
IMoaroToBka K mabopatopHoii pabote Ne2 2
[MogroroBka Kk 1aboparopHoii paborte No3 B. I1. JIbSIKOHOB. . 2
IToaroroBka K j1aboparopHoii paborte Ned Mathematica 5/6/7: M.: 1
[Moxgroroeka K naboparopHoii pabore No5 AOMK Tlpecc, 2012 2
IToaroroeka K saboparopHoii pabote Neb (1,2,3,4) 1
IToAroToBKa K KOHTPO/IbHOM pabote Nel 3
Wrtoro no pa3geny 3 11
Paspen 4. PeieHue cHCTeM JIMHEHHBIX a/ire0panyecKnuX ypaBHeHHH.
E. C. bapaHosga, E. A.
HWcakoBa, A. M. Ilomos. .
[TogroroBka K ayfUTOPHOMY NpakTUKyMmy. [1oBTOpeHue paHee Jluneiinas anrebpa: 3
M3y4YeHHOI'0 Marepuasa u TeMsl «MeTog, I'aycca» CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHOBa, 2015 (1,2,3)
Uroro no pa3geny 4 3
Pa3fen 5. PelieHue cucTeM HeTMHEUHBIX YPaBHEHHUH.
[ToproroBka K ayfuropHOoMy npakTuKyMmy. [IoBTOpeHue panee . HucsieHHOe pellieHre 6
M3y4YeHHOI0 Marepuasnia HeJIMHEeHbIX ypaBHEHNH:
CII6.BI'TY
"BOEHMEX" um. [I. .
YcruHoBa, 2008 (2,3)
B. b. bapaxnuH, B. I1.
[Tarees. . Beenenue B

12




YHC/IeHHBIN aHaIN3:
CII6.: Jlans, 2005 (3,4)

Wroro no pasgeny 5 6
Paznen 6. UncieHHbie MeTOAbI ONITHMM3aIlHH.
1O. E. Hecrepos.
[ToproroBka K ayauTopHOMY NpakTUKyMy. [IoBTOpeHHe paHee BBe/ieHme B BHITYK/YIO
M3y4YeHHOro marepuana. CaMmocTosiTeslbHOe u3ydeHre TeM «MeToz nr
TOKOOPAMHATHOTO CITyCKa» U «MeTo/ HauCKOpeuiliero Cycka» mno onTiMusaLmio: M.: M- 4
yueOHOI JTuTepatype Bo MﬁHzl\j(;’) 2010
Urtoro no pa3geny 6 4
Paspgesn 7. BoiunciieHue onpeje/ieHHbIX HHTErPasioB.
E. C. bapanoga, I1. M.
Bunnuk, T. B. BUHHUK. .
[ToproroBka K ayaUTOpHOMY NpakTUKyMy. [IoBTOpeHue paHee MHTEFP_ ATLHOT
H3y4eHHOro marepuana. CamocTosiTeslbHOe u3yueHre TeM «MeTog Ifggéﬁ;?xgnﬁ}srgy 4
MPSMOYTOJIbHUKOBY», «MeTog Tpanenuii» U «MeTtog, CUMIICOHa» 1o VeTHHOBA 201/111\2/['('5[;1) )
yueOHOI JTuTeparype B A épquo. _’
UucneHHble METOZBL:
CII6.: Jlans, 2010 (4)
Wrtoro o paspeny 7 4

Pa3zpgen 8. Pemenue qudgepeHnraibHbIX ypPaBHEeHUH B MOTHBIX MPOM3BOAHBIX U MX CHCTeM (3ajaua

Komuwn).
IMoaroToBKa K KOHTPO/bHOM paboTe Ne2 . UncieHHble METOABI 3
pelilieHHs] KpaeBbIX 3a/jau
[NoaroroBka K ayAUTOPHOMY IIpakTUKyMy. [loBTOpeHMe paHee 1151 qHhdepeHIHaTbHBIX
M3yUeHHOrO MaTepuaa. CamocrosTensHOoe u3yueHue TeM «Metoz, ypasHenuii: CIT6.BI'TY
Dlinepa [ OHOTO AHdeJepeHuI:Iaanoro ypaBHEHI/IH.uOCHOBHoe "BOEHMEX" um. [l .
COOTHOLLIeHHE 1 TeOMETPUYECKHH CMbICTI», «Mertof, Bgnepa Ji6) Yerumosa, 2009 (2,3) 3
CUCTEeM /:;Hq)q)epeHuHaanmz( ypaBHeHUit», «MeToz Dityiepa- . UNC/IeHHbIE METOBL:
Korumn. }éro reoMeTpuuecKum cMbIc/» U «Metoz PyHre-Kyrra» 1o Mocksa: FOpaiit, 2019
yuebGHOM uTeparype (5,6)
Wroro no pa3geny 8 6
Pazgen 9. Pemenue quddepernyaibHbIX yPaBHEHHH B YaCTHBIX POU3BOJHBIX.
A. A. KoHoHoBa, A. JI.
Benkoga. . YpaBHeHus
MareMaTHuecKou (PU3MKH:
IToproroBka K aysuTopHOMY IpakTUKyMy. [IoBTOpeHue paHee CII6.BI'TY
W3y4yeHHOro marepuasna. CaMoCTosITe/IbHOe U3yUeHre TeM "BOEHMEX" um. [1. ®.
«duddepeniranbHoe ypaBHEHHE TETJIOTPOBOAHOCTH» U YctuHoBa, 2019 (1,2,3) 6
«TrIOBble TPaHUUHbIE YCI0BUA K JuddepeHLMaIbHOMY . BeruncnurensHas
YPaBHEHUIO TETIOMPOBOHOCTH» 0 yueOHOMW UTepaType MaremaTuka. UrcieHHble
metoapl: CIT6.BTTY
"BOEHMEX" um. [1. .
YcruHoBa, 2010 (4,5)
Wrtoro no pasgeny 9 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHBIE METO/bI IIPOEKTUPOBAHU ST

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora
* KOHTpOJbHas pabora;

¢ jabopaTopHasi paboTa;

e 3ayeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

KouTtponibHas padoTa

Kaxxaast KoHTposbHas paboTa COZIep>KUT [iBa TeOPETUYEeCKUX BOMPOca U fiBe 3az1aur. OTBeT Ha
TeopeTUYeCcKre BOMPOCH] JAKOTCs MperojaBaTesio YCTHO. 3a/jauy oApa3yMeBatoT [oIy4YeHUe pe3y/ibTaToB
peLeHust T0CPeICTBOM peanr3aliiy IporpaMMHOro Koja Ha si3bike Pascal ABC.NET wnu B cpege Wolfram
Mathematica.
KonTtponbHas paboTa cunTaeTcsi CAAHHOM, eC/v CTYeHT Aajl MPaBU/IbHBIN OTBeT Ha 0ba Bompoca, a
pe3yJIbTaThl YMCIEHHOTO PellleHHs 3afiau OTJIMUAl0TCs OT STaJIOHHOTO He Oornee, yeM Ha 2%.
BapuaHTbl KOHTPOJIbHBIX paboT rpeAcTas/ieHbl B YMK AMCLUTUIMHGL

JlaGoparopHas pabora

JToMyCK K BBITIO/THEHHIO TaOOpaTOPHOM PabOThI ITPOUCXO/MT, TIPH YCIOBUM HAJTUUMS Y CTYAEeHTa
MeYyaTHOW BEPCUM TUTY/ILHOTO JINCTA OTYeTa 110 labopaTopHoii pabote, B hopme yCTHOTO cobeceoBaHuUs 110
TeMaTuKe abopatopHoit paboTbl. OTBeThI Ha Gosiee 50% BOMPOCOB SBAAETCS AOMYCKOM K 1abOpaTopHOM
pabore.
OrueT 1o slabopaTopHOii paboTe Mpe/CTaB/IsIeTCs B TIeUaTHOM BH/ie B Jopmare, IpelyCMOTPEHHOM JIJIst OTueTa
1o slabopaTopHoii pabore. 3aluTa 0TYeTa IPOXOJUT B hOpMe JJOK/Iazia CTY[EeHTa 10 BLINOJHEeHHOH paboTte u
OTBETOB Ha BOTPOCHI npernofaBaresisi. OTBeThI Ha 6osiee 50% BOMPOCOB SIB/SETCS 3aLIUTOM 1ab0paTOPHO
paboThI.

3auert

OO0yuaromuiicss IMeeT MpaBo Ha Mo/yueHrue MUHHUMAa/IbHOHN MOJI0OKUTE/TbHOMN OL|eHKH TP YCJIOBUU
YCIIEIIHOT'0 MPOXO0XKAE€HHUS TeKYILer0 KOHTPOJIsS yCIIeBaeMOCTH B (hOpMe ZMarHOCTHUUECKOM paboThl B
COOTBETCTBUH C rpaduKoM paszena 4.
3aueT MpoKCXoAUT B hOpMe YCTHOTO coOeCceIoBaHUS U OTBETOB Ha BOMPOCHL. [IpaBU/IbHBIN OTBET Ha /iBa
BOTIPOCaA SIBJISIETCSI OCHOBAHUEM /IS TIOJTyYeHHsI 3aueTa
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Paspen 1. Pabora B cpeae Pascal KonTponbHas
3 6 ABC.NET. 8 2 0 2 6 10 pabota
Pazpen 2. UnciieHHbIe MeTO/IbI KOHZ%‘;J;ZHM
3 6 |pelIeHUs TPaHCLEHJEHTHBIX 15 4 2 2 11 10 P ’
. JTabopaTopHasi
ypaBHEHHMH.
pabora
KonTponbHas
Pazpen 3. PenieHue 3aja4 B raKkeTe pabora,
3 6 Wolfram Mathematica. 26 1 15 15 0 1 20 JlabopatopHast
pabora
Pa3fen 4. PellieHre cUCTEM KOHTDONBHAS
3 6 |MMHeHHBIX anredpanyecKnx 7 4 0 4 3 10 P
. pabora
ypaBHEHHH.
3 6 Pazpen § Pewmenue cucrem 8 2 0 2 6 10 KontposnbHas
HeJIUHeNHbIX YPaBHEeHUH. pabora
3 6 Pa3pen 6. Unc/ieHHbIe MeTO/bI 10 6 0 6 4 10 KonTposibHas
ONTHMU3ALHM. pabora
3 6 Paspen 7. Beruucienue 6 2 0 2 4 10 KonTposibHas
onpeje/eHHbIX HHTerpaioB. pabota
Pa3zgen 8. PemieHue
3 6 aud¢epeHnHaNbHBIX YPABHEHUH B 14 8 0 8 6 10 KonrponbHas
MOJIHBIX MPOU3BOAHBIX U UX pabota
cucreM (3aaua Komm).
Pa3pen 9. Pemienne KOHTDO/bHAS
3 6 |muddepennnanpHBIX ypaBHeHud B | 14 8 0 8 6 10 apGOTa
YaCTHBIX POU3BOJHBIX. p
Bcero 3a 6 cemecTp 108 | 51 17 34 57 100
Bcero no gucIuIuInHe 108 | 51 17 34 57 100
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