





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YNCJ/IEHHBIE METO/IbI

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
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

3HAHUA:

Ha ypOBHe Ipe/CTaB/leHHU{ 3HaTh OCHOBBI MOCTPOEHHsl UMC/IEHHBIX DelleHHd 3ajau MaTeMaTHKU U
¢bu3uky;

Ha YpPOBHe BOCITPOM3Be/IeHUs 3HaThb MareMaThiecKkre 0CHOBbI YMC/IEHHBIX METO/|OB;

Ha YpOBHe I[IOHMMAaHHsl 3HAaTb [paHULbl IPUMEHHMOCTM Ppa3/IMYHbIX YHUC/IEHHBIX METOJOB B

3aBUCHMOCTH OT THIIa pelllaeMOo 3ajiauy;

YMeHuUsi:

TeopeTHUeCKHe: UCII0/Ib30BaTh N3yUeHHbIe METO/bI [/l PeLleH s MPUK/IaJHbIX 3a/ay;

MpaKkTHUeCKre: yMeThb TPOBOAUTH UMCIeHHBIE pacuyeThl W HUCIOMB30BaTh WX [/ CO3JaHusl 00MKa
KOHCTDYKLUH;

HABbIKU:

pabothI B makeTe Maple;

pa3paboTKy 1 OT/IaZIKK POrpaMM YMC/IeHHBIX pacueToB B cpefie Python.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna YACJIEHHBIE METO/IBI siBnisieTcst JUCHUIIIMHOMN YacTH, (JopMHUpyeMo
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 24.03.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

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

Cogepx(aHI/‘IJe OUCIUTIZIVHBI ~ SIBJISIETCST  OCHOBOM  yia  ocBoenusi auciuruiud: JUHAMMUMKA
KOHCTPYKIIMH, YIAAPOBUBPO3AIIINUTA, WH)XXEHEPHBIE IIAKETHI IIPUKJ/IAJHBIX
IMPOT'PAMM.

[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

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

KYPC
CEMECTP

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHyeckue
3aHATHSA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-3.2

3 6 Paspen 1. PaGora B cpege Python. OcoGenHoct nHTepdeiica nHTeprperaropa Jupyter
OCHOBHbIe KOHCTPYKLMH s3bika Python Cpe/icTBa 0T/aziKu Iporpamm B cpe/ie.

12

—_
o

Pa3aen 2. Unc/ieHHbIE MeTO/BI P TPaHCUeH/IeHTHBIX yPaBHeHHH. MeToy| MPoCThIX
3 6 UTepalyii. YCI0BUe CXOAUMOCTH. MeToy| IIOIOBUHHOTO Jie/ieHust. IIporpaMMHast peanusariys.
Merop cekyumx. Metog o6parHoii napabonuueckoii uHreprossiyu. Metog HbiotoHa.
Ocob6eHHOCTH NMPOrpaMMHO#T peau3aLiii. AJITOPUTMBI JIOKA/TU3aLdK KOPHEH.

14

10

10

Pa3paen 3. Pemrenue 3aau B nakere Maple. Beesienne B maker Maple. OcobeHHocTH
nHTepetica U NTpUHLMIIBEI paboTh B nakeTe. [TpocTeiiiuye onepatyy. [IOHATHE O YHCIOBBIX U
CHMBOJIbHBIX BBIYMC/IEHHSIX. DJIeMeHThbI IPOrpaMMHPOBaHusl. PellieHne anre6panyecKux
ypaBHeH#ii u cucreM. [Tonsitre crimcka. PaboTa ¢ MaccMBamMu 1 MatpuLiaMu. [Ipou3BoyHbIe,
uHTerpasbl u AuddepeHLpanbHble ypaBHeHus. Pelienrie guHaMuueckux 3agad. [locrpoenue
rpaiKoB U mosieit GpyHKLHIT BYX NepeMeHHbIX. PelileHue 3a/jau ONTHMH3aLUH.

27

15

15

12

10

Paspen 4. PenleHne cicTeM JTHHEHHBIX anrefpanyecKx ypaBHeHHH. ATOPUTM MeToAa
Taycca u ero nporpamMmHasi peanusarus. Metog 'aycca st CHUMMETPUYHBIX U JIEHTOUHBIX
Marpul. [ToHsiTHe 0 BbIGOpe IIaBHOTO 3/1eMeHTa.

10

Pa3pen 5. PemieHue cucTeM He/IMHeHHBIX ypaBHeHUH. [IpuMeHeHre Metozia HetoToHa Ji1st
CHCTeM HeJIMHeHHbIX anrebpanyeckux ypaBHeHHil. CBesieH1e 3a/la4u O MOMCKe pelleHus
CHCTeMbl HeTMHEeHHbIX anrebpanyecKkrux ypaBHEHHH K ONTHMU3aLjIOHHO.

10

Paspen 6. UncieHHbIe MeTOAbI ONTHMH3ALUH. [0CcTaHOBKA HeJTMHEHHOM 3aJaunt
OnTUMH3aLMy. Byzipl orpaHnueHnit u crocobe! ux yuera. Metoz mrpadueix yHKLumit. Metog,
TIOKOOPAWHATHOTO CITycKa. MeToJ HaucKopeiiiero criycka. MeTog, cydyaifHoro rmoucka.
OcobeHHOCTH TTPOrpaMMHOIT peau3aLy. 3a/la4y ONTUMHU3ALMN TeXHUYEeCKUX CHCTEM B
TpoLiecce POEKTHPOBAHUSI.

10

10

Paspen 7. Berunc/ieHue onpe/e/ieHHbIX HHTerpaaoB. MeTo/| IpsMOYToNbHUKOB. MeToj,
Tparnewuii. Metoz CumricoHa. [IporpamMMHasi peanusanus.

10

Paspen 8. Pemenue auddepeHnpanbHbIX ypaBHeHHH B NOJTHBIX POM3BOAHBIX H HX
cucreM (3agaua Komm). [TprBeseHue pasnuuHbIx pOPM 3alMCH ypaBHEHHH AUHAMUKH K
craHzapTHo# popme Komm. Metog Diinepa st ofHOro ArddepeHIMaIbHOTO YpaBHeHusI.
OCHOBHOE COOTHOLIIEHHe ¥ reOMeTp1YecKHi cMbIcl. OLieHKa MorpeIinHoCcTy MeToa didnepa.
TToHsiTHe 0 MOpsiZiKe TOUHOCTH MeToAa. [TpoBepKa ycToHUMBOCTH MeToza Ditiepa.
IMorpemHoCTb OKpyIIeHHs B MeToge Diinepa. IIpobiaema BeiGopa 11ara MHTErpUPOBAHHSL.
MeToziB! OLIEHKM ¥ M3MEHeHMsI 11ara B rpoljecce pacuera. Metoz Oiiniepa /s cucTeM
uddepeHLanbHBIX ypaBHeHHH. Ero nporpamMmHast peanusarus. Metog, Oitnepa-Koum. Ero
reomMeTpuueckuit cmbics. Metoz Pynre-Kytra. Metog PyHre-Kyrra-MepcoHa ¢

12

15

AaBTOMATUYe€CKUM Bl:I60pOM wara. Ero IIpOrpaMMHas peaarsanys.
+ch

Paspgen 9. P nuddep JIBHBIX YP i B YaCTHBIX MPOU3BOAHBIX.
[nddepeHnpanbHOe ypaBHeHNe TeTIONPOBOAHOCTH. TUIIOBbIe TPaHUYHbIE YCIOBUS K

3 6 i depeHLaTbEHOMY yPaBHEHHEIO TETJIONPOBOAHOCTH. MeTo/ibl annpoKCUMaLii
MPOM3BO/HbIX. SIBHas cxeMa. AJITOPUTM M NporpaMMHasi peanusanys. OLleHKa TOUHOCTH U
ycToiunBocTH. HesiBHasi cxeMa. AJIrOpUTM U IporpamMMHast peanusatiusi. OLieHKa TOYHOCTH U
YCTOMUMBOCTH.

13

15

Bcero 3a 6 cemecTp

108

51

17

34

57

100

Bcero no gucuuninHe

108

51

17

34

57

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u

Ne HavMeHOBaHHe
pasjena

JMCITMILTAHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,

ayp.
JacoB

Paszen 1. Pabora B
cpene Python.

Pabota B cpege Python Jupyter. CpefcTBa OT/IaJK1 IPOrPaMM

Pasgen 2.

YucneHHble MeTogb! |OCOO@HHOCTH IPOrPAMMHON pean3aliii MEeTO/I0B ITPOCTBIX UTepaLyi,
2  |pemieHus TIOJIOBUHHOTO JieJieHus], ceKyimx HetotoHa. MeTog obpaTHO#

TPaHCLeHAEHTHBIX |[1apabouecKoi HHTePIIOSILWU. ANTOPUTMBI JIOKa/THU3aii KOpHen

ypaBHEHUM.

Pa3pen 4. Pemienne
CUCTEM JIMHeNHHBIX
anredpanueCcKux
ypaBHEHU.

[MoHsiTHE 0 BHIOOPE IVIABHOTO 3/ieMeHTa. [IporpaMmHasi peain3aiisi
metoza ['aycca, /i/ist IeHTOUHBIX, CAMMETPUYHBIX MaTPHI] U MaTPHI]
obi1riero Buza

Pazgen 5. PerteHue
CHUCTeM HeJIMHEeHHBIX

[MpumeHneHue MeToga HeoTOHA /11 CUCTEM HeJTMHEMHBIX
anredbpanueckux ypaBHeHHH. CBefieHre 3a/1aui O TIOUCKE PeIleHust

6




YPaBHEHMUIA. CUCTeMBI HeTMHEHHBIX anreOpanuecKuX ypaBHEHUN K
ONTUMH3aI[MOHHOMN

Paszen 6. ITocTaHoOBKa He/TMHEHHOM 3a/1auut ONITUMH3ALIH. Buasl orpaHI/ItjeHHf/'I u
cnoco0Obl UX yueTa. MeTo/, TpadHbIX GyHKIWH. MeTos ciydaiiHOTo

5  [UucneHHbIe METObI o 6
R —— norcka. OcobeHHOCTH MPOrpaMMHO peau3aiivu. 3aaun

ONTHMU3aL[UM TEXHUYECKUX CHCTEM B MPOLiECCe TPOEKTUPOBAHUS
Pazpen 7.

6 Brrunicienue ITporpammHasi peasm3aliyisi METO/IOB MPSIMOYTOTbHUKOB, Tpanernui 1 ’
oIpe/ie/leHHbIX CumricoHa
VHTerpa’sosB.

Pazgen 8. Pemiernie ([IpuBefieHre pa3nuuHbIX (JOpM 3amvcy ypaBHEHUH TUHAMUKH K
IuddepeHMaTbHBIX |cTaHAapTHOU (hopme Ko, OrjeHKa MOrpelHoCTH MeTofa Jiepa.
ypaBHEHUil B [NoHsATHE O IOpPSIKE TOUHOCTU U yCTOMUMBOCTH. [lorpeniHoCTh

7  |MO/MHBIX OKpyI/IeHUsl B MeTozie Diinepa. ITpobiema BeIOOpa I11ara 8
TIPOM3BOJHBIX M UX |MHTerprpoBaHUs. MeTo/bl OLIeHKH U M3MeHeHUs I11ara B IpoLjecce
cucreM (3a7aua pacuera. Metoz Pynre-Kyrra-Mepcona. [IporpamMmmMHas peanusanys
Koun). MeTOZI0B
Pazgen 9. Pemiennie | TuroBble rpaHUYHbIe YC/IOBUS K AU depeHIIaTbHOMY YPaBHEHHIO
b depeHMaTBHBIX | TETIONPOBOJHOCTH. MeTo/IbI anmpoKCUMAl[|H TTPOM3BOJHBIX. SBHAs

8 |ypaBHeHui B cxeMa. AJICOPUTM U IIporpaMMHast peanusanysi. OLieHKa TOYHOCTU U 8
YaCTHBIX ycToiunBoCTU. HesBHas cxema. AJITOPUTM U NTpOrpamMMHast
MIPOM3BOJHBIX. peanu3arus. OLjeHKa TOYHOCTH U yCTOMUYMBOCTH

Bcero 3a 6 cemectp 34
3.3. JIaGopaTopHbIii NPAKTHKYM
Oo0neMm,
No Homep n HaumeHOBaHMe pasfiesa
o/ A —— Tema /1a00paTOPHOro MPaKTHKyMa aypa.
JacoB
Pazgen 2. UnuciieHHbIE METOABI CpaBHeHnne 3(p(peKTHBHOCTH pelleHus

1 |peleHus TpaHCIeHAEHTHBIX TPaHCLIeH/IeHTHBIX yPaBHEHWH Pa3/TnIHbIMU 2
ypaBHEHUI. MeTofaMu

’ Pa6ora B nakere Wolfram Mathematica. DneMeHTSbI 4

MPOrPaMMHPOBAHKS

3 Permienvie ypaBHeHU 1 CUCTEM YPaBHEHUM 2

4  |Pa3gen 3. PellileHue 3a/iau B MaKeTe Pabota c MaccvBaMu U MaTpULlaMU 2

5 Maple. [TpousBogHble, MHTETpasbl U AuddepeHLanbHbe 4

ypaBHeHUs. PellleHne JuHaMU4YeCcKUX 3azad

6 IMoctpoenue rpadukoB u mosnei GyHKLWH ABYX 3

repeMeHHbIX. PellieHue 3a/jau ONMTUMU3ALIAN
Bcero 3a 6 cemecTp 17
3.4. CamocrosiTennbHas padora crygenrta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3alaHus
n/n pasjena 4acoB
AVCLUIUTHHBI
INoaroroBka K ayquTOpHOMY NMpakTUKyMy. [1oBTOpeHue pa3zenoB Kypca

1 Pasgen 1. Pabora B |«MHpopMarrKa». CaMOCTOATEbHOE W3yUeHHUEe S3bIKOBbIX 10

cpegne Python. KOHCTPYKI[MH, TIPOrPaMMHOM peasnu3aiiuu 1 uHTepdetiica cpeasl Python
Jupyter
Pasgen 2. IMoAroToBKa K ayIMTOPHOMY U /1Ta00pPaTOPHOMY TIPAaKTUKYMY.

5 |UHCIeHHbIe MeTO/bI IloBTOpEeHMe paHee nU3yvyeHHOro Mareprana. CaMmoCTosATebHOe 5
pelLieHust H3yueHre MeTO/IOB MPOCThIX UTEPALUi, ITOJIOBUHHOTO Jie/IeHMS,
TPaHCI[EHIEHTHBIX |CeKylux U HbroToHa

3  |ypaBHeHUil. IMoaroToBKa K 1abopatopHoit pabote Nel 5

4  [Pasgen 3. Peiienrie |IToAroTOBKA K KOHTPOJIbHOM padboTe Nel 2

5 [3a/ia4 B IaKeTe IMoaroroBka K KOHTPO/ILHOM paboTte No2 2

6 |Maple. IToAroToBKa K KOHTPO/IBLHOI paboTe Ne3 2

7




7 IMToAroToBKa K KOHTPO/ILHOW paboTte Ned 2
8 IToaroroBKa K KOHTPO/IbHOM paboTte Ne5 2
9 IMoarotroBka K KOHTpOIbHOM pabote Ne6 2
Paspen 4. Pemienne
10 |cucTem muHelHbIX  |[lofroToBKa K ayJUTOPHOMY MpakTUKyMy. IloBTOpeHue paHee 9
anredpanuecKux M3yueHHOT0 MaTepHuasa U TeMbl «MeTog ["aycca»
ypaBHEHUM.
Pazien 5. Peuierie [TogroroBka K ayquTOpHOMY NpakTUKymy. [loBTOpeHue paHee
11 |cucTem HeTUHEHHBIX : 6
s W3y4YeHHOI0 Marepuasna
ypaBHEHUM.
Paszien 6 IToaroroBka K ayfUTOPHOMY NpakTUKyMy. [loBTOpeHue paHee
) M3y4eHHOro marepuasa. CaMmocTosiTeslbHOe u3ydeHue TemM «Metoz
12 |YucneHHBbIE METOABI N 4
J— MOKOOPAHHATHOTO CITyCKa» 1 «MeTo/, HavCKOpeuILero Crmycka» o
yueOHOI TuTepatype
Pazgen 7. [NoaroroBka K ayfUTOPHOMY MpakTUKyMy. [loBTOpeHue paHee
13 Brruricienue M3y4YeHHOro marepuasna. CaMocTosiTeqlbHOe u3ydeHve TeM «Metoz 4
onpe/ie/IeHHbIX MIPSIMOYTOJTEHUKOBY, «MeTo Tpanenyii» u «MeTtog CUMIICOHa» 110
HWHTEerpa’sos. yueOHOM UTeparype
14 Pasjen 8. Pewmerue IMoaroToBKa K KOHTPOIbHOM pabote Ne2 1
abdepeHIMaTBHbIX IToaroroBka K ayfUTOPHOMY NpakTUKyMy. [loBTOpeHue paHee
ypaBHeHuUii B M3YUeHHOro MaTepuara. CamocrosiTenbHOe U3yuyeHue TeM «MeTog,
OJTHBIX OWjepa it OLHOTO AHd)(bEpEHL{I:I&JILHOI‘O ypaBHEHI/ISI.VOCHOBHOE
15 MPOU3BOIHBIX U X COOTHOLLEHHE 1 F€OMETPHYECKHH CMBIC/», «I\/U[eTo;[ Ounepa ajig cuctem| 3
cucTeM (3azaua ,Z[I/I(b(DEPEHL[I/IaJ'IEHbIX ypaBHeHMi», «MeTop Diinepa-Koru. Er(z
Korrm). reoMeTpUUeCKUH CMBICT» U «MeTof, PyHre-KyTTa» 1o yueOHOM
JuTeparype
Paspen 9. Pemienne |[loaroroBka K ayfuTOpPHOMY NpakTUKymy. [IoBTOpeHue paHee
b depeHMaTBEHBIX [M3yUeHHOTO MaTeprasia. CaMoCTosiTe/TbHOe U3yUueHe TeM
16 |ypaBHeHMIi B «IuncdepenuyansHoe ypaBHEHME TeIUIONPOBOAHOCTH» U « TUMOBEIe 5
YaCTHBIX rpaHUuHbIe YCI0BUA K AU depeHLIMalbHOMY YPaBHEHUIO
MIPOM3BOJHBIX. TEeTIONPOBOAHOCTU» T10 YUeOHO uTepaType
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAE/IN CEMECTPA
1/2(3, 4 |5/ 6 |7 8 |9/ 10 |11 12 |13 14 15| 16 | 17
6 JIP ANy JIP ap JIP Kontp.P. AP | 3au.

YcnoBHble 0003HAUCHUS:
e [IP — auarHOCTHUECKasi paboTa;
JIP — naboparopHast pabora;
KouTtp.P. — KoHTpoJibHast paboTa;
* 3au. — 3ayeT.

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
e MATHOCTUYECKas paboTa;
e jabopaTopHas paboTa;
e KOHTpOJbHas pabora.

IIpoMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e 3ayerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . YucneHHoe peleHve HesMHeHHbIX ypaBHeHuid. CI10.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008,
1. pec.
2. . Yucnennbie Metofbl. Mocksa: FOpaiit, 2019, a51. pec.
3. . UnceHHbIe METO/BI PELLIEHHs] KPaeBbIX 3a/au A/ quddepeHipanbHbix ypasHeHui. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2009, 1. pec.
4. A. A. KoHoHoBa, A. JI. BenkoBa. . YpaBHeHUst MateMatnueckoid gusuku. CI16.BTTY "BOEHMEX" um.
. ®. Ycrunosa, 2019, 66 3k3.
. B. A. Tonuapog. . MeToab! ontuMu3auuu. Mocksa: FOpaiit, 2020, 351. pec.
6. B. A. Jamunrep, C. [I. CuMoH>XeHKOB. . VIHpopmaTHKa ¥ MaTemaruka. PellleHre ypaBHeHUi U
ontumu3anus B Mathcad u Maple. Mocksa: FOpaiit, 2020, 311. pec.
. B. B. BapaxnuH, B. I1. Illamnees. . BBefienue B uncienHbid anaau3. CII6.: Jlans, 2005, 7 3K3.
8. I B. Ilpoxopos, M. A. Jlefenes, B. B. Konb6ees. . [TakeT cCMMBO/bHBIX BbIuMcaeHnid Maple V. BI' TY
"BOEHMEX" um. [I. ®. YcTuHOBa, , 311. pec.
9. E. C. bapanoga, E. A. VcakoBa, A. M. TTonos. . JTunetiHas anredopa. CI16.6I'TY "BOEHMEX" um. [I.
®. Yctunona, 2015, 64 5k3.
10. E. C. BapaHoea, I1. M. Bunnuk, T. B. Bunnuk. . InterpasisHoe ucuucienue, CI16.6T'TY "BOEHMEX"
uM. [I. ®. YcrruHoBa, 2012, 221 3Kk3.
11. M. H. KupcaHog. . Maple u Maplet. Perienus 3aau Mmexanuku. CankT-ITerepOypr: Jlanb, 2022, s71. pec.
12. C. PaBuuangupaH. . ['mybokoe obyuenue c mogkperienrieM Ha Python. OpenAl Gym u TensorFlow st
npo¢u. Cankr-ITetepOypr: [Tutep, 2020, 371. pec.

[9)]

~J

5.2. JlononHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

1. . BeuncurensHas MateMaTika. YucienHsle Metogpl. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoRa,
2010, 0 2K3.
2. 1O. E. HecrepoB. Beesienue B BolnyKayro ontTuMusanuio. M.: N3a-so MITHMO, 2010, 0 3k3.

5.3. Ilepuogrueckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://python.ru/ — Python.ru;

2. https://www.opennet.ru/mp/python/ — HIOM-PITT®EM Python;

3. https://urait.ru/ — I'naBHas — Obpa3oBarenbHas miatdopma FOpaiiT. [Is By30B U CCy30B.;
4. https://e.lanbook.com/ — 3B5C JlaHb.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonaneHast nekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMI.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBanusi: HopMel, ipaBuia, CTaHAAPTHI
P®;
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- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

He TpebyeTcsi.



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
YUCJ/IEHHBIE METO/IbI

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa  YMCJIEHHBIE METO/JbBI  sBriseTcss JUCLMIUVIMHON —4YacTH, (opMupyeMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY 110 Harpaeienuto 24.03.01
PaxemHble koMnaeKkcbl U KOCMOHA8MuKd. JIMCIUTIIMHA peanu3yeTcs Ha (dakynbTeTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [J.®. YcruroBa kadenpoit A4 CTAPTOBBIE TEXHWYECKUE
KOMIUJIEKCHI PAKET U KOCMUYECKIMX ATITTAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-3.2 CriocoOHOCTh MPOBOAWTH PACUETHYIO U IKCIIEPUMEHTA/NBHYI0 OTPabOTKy JMHAMUKUA U TPOYHOCTH
KOHCTPYKLIUM U3[e/IMI paKeTHO-KOCMHUECKOW TEXHUKH.

Cojep>kaHre UCLIMTUTMHBI OXBaThIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C MaTeMaTHUECKUM MOJIeTMPOBaHUEM M
pellleHHeM 3a7iad TIPOEKTUPOBaHKS Ha KOMIIbIOTEpe:

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

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

3) oOyueHue KX NMPOrpaMMHOM pear3alyu.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe 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 arTecranusi [IPOBOJUTCS B (hopMax:
e 3aueT.

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

MIpelyCMOTPEHBI TIpakTU4Yeckue 3aHaTus (34 4.), 1abopatopHbIi pakTukyM (17 u.), camocTosTenbHas paboTa
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHBIE METO/bI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBanme paGoThI Pexomenjyemas TpyRoeMKOCTB,
JuTeparypa yac.
Paspen 1. Pa6ora B cpefe Python.
C. PaBnuanpupas. .
['my6okoe obyyeHue ¢
[logroroBka K ayfUTOPHOMY NPakTUKyMy. IloBTOpeHue pa3zenos noaKperieHrem Ha Python
Kypca «/HpopmaTrka». CaMOCTOsATeIbHOE U3yUeHHe SI3bIKOBBIX OpenAl Gvm u TensorFlo ’ 10
KOHCTPYKLMi, TPOrpaMMHOM peanu3aliuu U UHTepdeliica cpeabl pezm HS:J (1)11: CaHKT- W
Python Jupyter [TetepOypr: [Tutep, 2020
(1,2,4)
Wroro o pasgeny 1 10
Pazaen 2. UncieHHbIe MeTO/bI pellieHHs1 TPaHCIeHACHTHBIX YPaBHeHMIA.
. UncneHHbIe METO/BI:
IMoaroToBKa K ayAUTOPHOMY U J1ab0PaTOPHOMY TIPaKTUKYMY. Mockga: FOpaiit, 2019 (2,3)
IToBTOpeHue paHee U3yyeHHOro Marepuasna. CaMoCTOsITe/IbHOe . UHCTIeHHOe peliieHye 5
M3y4eHue METO/OB MPOCTBIX UTEPALIH, IOJIOBUHHOTO JENEHUS, | pomo as o ypaBHeHHii:
CeKylpx 1 HpioToHa CII6.5I'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2008
[ToxroroBka K slabopatopHoii pabore Nel (1,2) 5
Wroro no pasgeny 2 10
Pazpen 3. Pemienue 3agau B makere Maple.
B. A. Januurep, C. [.
IToaroroBKa K KOHTPO/ILHOM paboTte Nel CUMOH)KEHKOB. . 2
Nudbopmaruka u
Maremaruvka. Pemienue
IToaroToBKa K KOHTPO/IBbHOM paboTe No2 yPaBHEHUH 1 ONTHMH3ALIHs 2
B Mathcad u Maple:
Mockga: FOpaiit, 2020
IMToaroToBKa K KOHTPO/IBbHOM paboTe Ne3 (2,3,4,6) 2
M. H. KupcaHos. . Maple u
Maplet. Perrienust 3azau
IMoaroToBKa K KOHTPO/ILHOM pabote Ned Hel\;s;g;lgf_nh;j:lgéz 2 2
(1,2,3,4,5)
I". B. IIpoxopog, M. A.
IToaroroBKa K KOHTPOIBHOM pabote Ne5 Jlenenes, B. B. KosGees. . 2
ITakeT CUMBOJ/IBHBIX
BbIuMc/eHuit Maple V:
IToaroToBKa K KOHTPO/IBHOM pabote Ne6 BI'TY "BOEHMEX" nm. 2
. ®@. YctuHoBa, (1,2,3)
Wroro no pasgeny 3 12
Paspen 4. PemieHue cucTeM JIMHEHHBIX airefpanyecKnx ypaBHeHHH.
IToproroBka K aysuTopHOMY IpakTUKyMy. [IoBTOpeHue paHee | E. C. BapaHoBa, E. A. | 2
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M3y4YeHHOI'0 Marepuasna u TeMsl «MeToz I'aycca» Wcaxkosa, A. M. Ilonos. .
JluneliHas anrebpa:
CII6.BI'TY "BOEHMEX"
uMm. [. @. YcruHoBa, 2015
(1,2,3)

. UuceHHbIe METO/BI:
Mockea: FOpaiir, 2019 (5)

Wrtoro no pa3geny 4 2

Pa3fen 5. PeiieHue cucTeM HeITMHEHHBIX YPaBHEHUH.

B. b. bapaxuuH, B. IL.
[lanees. . Beegenue B
yncneHHbIM aHam3: CII6.:
Jlans, 2005 (3,4)

. UucneHHoe pellieHre 6
HeJVHEeHbIX ypaBHeHUM!:
CII6.BI'TY "BOEHMEX"
uM. [I. @. Ycrunosa, 2008

(1,2,3)

[NoaroTroBKa K ayAUTOPHOMY IIpakTUKyMy. [loBTOpeHMe paHee
W3y4YeHHOI0 MaTepuasa

Wrtoro no pasgeny 5 6

Pazpen 6. Unc/ieHHbIE METOAbI ONITHMHU3AL{HH.

B. A. T'onuapos. . MeTogpl
orntuMu3anu: Mocksa:
FOpaiir, 2020 (1,2,4)
FO. E. Hecrepos. BeegeHnue
B BBIMTYK/IYIO
ontuMmur3anuto: M.: M3a-Bo
MIHMO, 2010 (1,2,4,5)

B. A. Janunrep, C. [. 4
CHMOHXEeHKOB. .
Nudbopmaruka u

MareMaryvka. PemeHnue

YpaBHEHWH 1 ONITUMU3ALIUS
B Mathcad u Maple:
Mockga: FOpaiit, 2020
(2,3,4,6)

[NoaroroBka K ayAUTOPHOMY IIpakTUKyMy. [loBTOpeHMe paHee
M3y4yeHHOro Mareprana. CaMoCTosiTe/IbHOE H3yUYeHue TeM
«MeTo/1 TOKOOP/ITUHATHOTO CIyCKa» U «MeTo/| HauCKOpeHIiIero
CITyCKa» 10 yueOHOM uTeparype

Uroro no pasgeny 6 4

Pa3pen 7. Beruuc/ienue omnpeje/1eHHbIX HHTErpasios.

. UnceHHbIE METO/IBI:
Mocksa: FOpaiiT, 2019 (4)
IToaroroska K ayAUTOpPHOMY IIpakTUKyMy. [IoBTOpeHue paHee E. C. bapaHoga, I1. M.
M3y4eHHOro marepuasna. CaMoCTOsATe/IbHOE U3yUeHUe TeM Bunnuk, T. B. BUHHUK. . 4
«MeTog, IpsIMOYTO/ILHUKOB», «MeTo/, Tpamneluii» u «MeTog, WNHuTerpanbHOe
CumricoHa» 110 yueOHOM uTeparype ucuvcnenue: CITI6.BI'TY
"BOEHMEX" nm. []. ®.
YctuHOBa, 2012 (1,4)
Wroro no paspeny 7 4
Pa3zpgen 8. Pemenne aquddepeHnyaibHbIX ypaBHEHUH B O/THBIX POM3BOAHBIX U HX CHCTeM (3a/aua
Komm).
TToAroToBKa K KOHTPO/BbHOM paboTe Ne2 . UncieHHbIE METO/BI: 1
IToAroToOBKa K ayJUTOPHOMY TPakTUKyMy. IloBropenue panee  |Mocksa: FOpaiit, 2019 (5,6)
HU3y4eHHOro Marepuana. CamoCToATe/IbHOE U3yUyeHre TeM . HucneHHbIe METO/BI
«Mertop Diiepa Ajist ogHOTO AUQQepeHINaTbHOTO YPaBHeHUS. PEIIEHNA KPAaeBbIX 3a/1a4
OCHOBHO€ COOTHOLLIEHHE U TeOMeTPUUeCKuil CMBICT», «MeTog, A5 iy depeHLanbHbIX 3
Oiinepa s cucteM auddepeHIManbHBIX ypaBHeHuii», «MeTop, | ypasHenwit: CI16.BI'TY
Oiinepa-Komm. Ero reomerpuyeckuii cmbici» 1 «Metog Pynre- | "BOEHMEX" um. /1. @.
KyTTa» 10 y4ebHoii muTeparype YeruHoga, 2009 (2,3)
Wroro no pa3geny 8 4
Pazgen 9. Pemenue quddepernyanbHbIX yPaBHEHUH B YaCTHBIX POU3BOJHBIX.
IToaroroBka K ayfuTopHOMY NpakTUKyMy. [IoBTOpeHue paHee A. A. KoHoHOBa, A. JI. 5
HU3y4eHHOro Marepuana. CamoCToATe/IbHOE U3yUyeHre TeM Benkoga. . YpaBHeHus
«InddeperiranpHOe YypaBHEHHE TETIJIONPOBOAHOCTH» U MaTeMaTu4yeCKoi (pu3mku:
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«TrroBble TpaHUYHbIE YCI0BUA K JuddepeHLaIbHOMY
YPaBHEHUIO TETIOMPOBOJHOCTH» 0 yueOHOM UTepaType

CII6.BI'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2019
(1,2,3)

. BerunciurenbHas
MaTemMartuka. YrucineHHbIe
metogel: CIT6.BT'TY
"BOEHMEX" um. []. ®.
YctrHoBa, 2010 (4,5)

Wroro 1o pa3zeny 9
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHBIE METO/IbI

®OH/JbI ONEHOYHbBIX CPEACTB

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

e UarHocTUYecKas paborta
e KOHTpOJbHasi pabora;

e jyabopaTopHasi paboTa;

e 3ayeT.

Kputepuu oneHuBaHus

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 - aTTecTarysl.

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
pelleHus TIOCPeCTBOM Peas3arivy ITPOrpaMMHOTO Kofia Ha si3bike Python v B cpege Maple.
KonTtponbHas paboTa cuvTaeTcsi CIAHHOM, eC/v CTyAeHT Aajl paBU/IbHBIN OTBeT Ha 0ba Bompoca, a
pe3y/IbTaThl YMCIEHHOTO PelleHHs 3aiau OTJIMUaroTCsl OT STaJIOHHOTO He Oonee, yeM Ha 2%.
BapuaHTbI KOHTPOJIbHBIX paboT rpeAcTap/ieHbl B Y MK AUCLUTUIMHGL

JTa6oparopHas paGora

JTonyCK K BBITIO/THEHHIO JTaDOpaTOPHOM PabOThI TPOUCXO/NT, TP YCIIOBUM HAJTUUMS Y CTyAEeHTa
MeYyaTHOW BePCUM TUTY/ILHOTO JIMCTa OTYeTa 1o labopaTopHoii pabote, B hopMe yCTHOTO cobeceoBaHuUs 110
TeMaTHKe JJabopaTopHo# paboTel. OTBeThI Ha Oosiee 50% BOMPOCOB SIB/SIETCS IOMYCKOM K J1aDOpaTOpHOM
pabore.
OrueT 1o slabopaTopHO¥ paboTe MpeCTaB/IsSeTCs B TIEYaTHOM BH/ie B Jopmare, 1peyCMOTPEHHOM JIjIst OTueTa
1o 1labopaTopHoii pabore. 3alyTa 0OTYeTa IPOXOJUT B hOpMe JOK/Ia/ia CTYAeHTa 10 BLINIOHEeHHOH paboTte u
OTBETOB Ha BOIPOCHI npeniofaBaresisi. OTBeThI Ha 60s1ee 50% BOIMPOCOB SIB/ISETCS 3aLUTOM 1a00pPaTOPHOM
paboThI.

3auert

OO0yuatoruiicss IMeeT MpaBo Ha MMo/TyueHre MUHUMA/TLHOH MOJI0KUTETbHOMN OI[eHKH TPY YCJIOBUU
YCIIEIIHOT'0 MPOXOXKAE€HUS TEKYIIer0 KOHTPOJISI yCIIEBaeMOCTH B (hOPMe AMAarHOCTHUUECKOU paboThI B
COOTBETCTBUH C rpaduKoM pa3zena 4.
3aueT MpoucxoAuT B hopMe YCTHOTO cobece/loBaHUS M OTBETOB Ha BOTIPOCHI. [IpaBU/IbHBIN OTBET Ha /1Ba
BOTIPOCaA SIBJISIETCSI OCHOBAaHWEM IS TIONTyYeHHsl 3aueTa
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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3 6 |Pa3gen 1. Pa6ora B cpege Python. | 12 | 2 0 2 10 10 KowrporbHas
pabota
Pazpen 2. UncieHHbIe MeTO/IbI KOHZggJ;ZHaH
3 6 |pelIeHHUs TPaAHCLEHJEHTHBIX 14 4 2 2 10 10 p ’
. JTabopatopHasi
YPaBHeHH.
pabora
KonTposibHas
3 6 Pazpen 3. PenieHue 3aja4 B raKkeTe 27 | 15 15 0 12 10 pabora,
Maple. JlabopatopHast
pabora
Pazfen 4. PellieHre cucTeM KOHTDONBHAS
3 6 |TUHEeHHBIX a/IredpanyecKux 6 4 0 4 2 10 p
. pabora
YpaBHEHHH.
3 6 Pazpen § Pemenue cucrem 8 2 0 2 6 10 KontposnbHas
HeJIUHeNHbIX YPaBHeHUH. pabora
3 6 Pa3pen 6. Unc/ieHHbIe MeTO/bI 10 6 0 6 4 10 KonTposibHas
ONTHMM3AIHH. pabora
3 6 Paspen 7. Beruucienue 6 2 0 2 4 10 KonTposibHas
onpe/ie/IeHHBIX HHTErPaJIoB. pabota
Pa3zgen 8. PemieHue
3 6 auddepeHnHaNbHBIX YPABHEHUH B 12 8 0 8 4 15 KoHTposbHast
MOJIHBIX MMPOU3BOAHBIX U UX pabota
cucreM (3aaua Komm).
Pa3pen 9. Pemienne KOHTDO/bHAST
3 6 |muddepenunanpHBIX ypaBHeHul B| 13 8 0 8 5 15 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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