





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:

IICK-01 — cnocobHocTs ¢ wucronb3oBanueM CALS-TeXHOOTHM ompeiensTh BHEIIHUN OOMUK W3Ze/Tui,
pa3pabarbiBaTh COCTaB U 00LEMHO-MACCOBLIE XapaKTEPUCTUKU CUCTEM, MEXaHU3MOB U arperaTtoB, BXOAAIINX B
PakeTHBIN WX PaKeTHO-KOCMUUEeCKUM KOMILIEKC

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

IICK-01

3HAHUA:

Ha ypOBHe TIpeZCTaB/eHWI 3HAaThb OCHOBBI NOCTPOEHHSl UMC/IEHHBIX DelleHHi 3ajjau MaTeMaTUKu U
¢bu3uky;

Ha ypOBHE BOCIPOKM3Be/leHUs] 3HaTb MaTeMaTHyeCKre OCHOBBI UMC/IEHHBIX METO/|0B;

Ha YpOBHe TIIOHMMaHUsl 3HaTb TpaHULIbl TMPUMEHUMOCTH pa3/jMuUHbIX UHUC/AEHHBIX MeTOZ0B B

3aBHCHUMOCTH OT THIIA peliaeMoi 3ajiaum;

YMeHuUsi:

TeopeTHUeCKHe: UCTI0/b30BaTh 3yUeHHbIe METOAbI /ISl PeLleHus IPUKIaAHBIX 3a/ay;

NpaKTUUeCKWe: YMeTb TPOBOAWUTb UYWC/EHHbIE pacyeThl W MCIO/b30BaTh WX [ CO37aHUs 0OJMKa
KOHCTPYKITUH;

HABbIKU:

paboThI B akete Maple;

Pa3paboTKY U OT/IaZKU TIPOrPaMM UHC/IEHHBIX pacyeToB B cpezie Python.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna YACJIEHHBIE METO/IBI siBnisieTcst JUCHUIIIMHOMN YacTH, (JopMHUpyeMo
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY T10 HarpaBsieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

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
KOHCTPYKIIUMN, NMH)XEHEPHBIE ITAKETBI IMPUKJ/TIAJJHBIX ITPOI'PAMM,
YOAPOBUBPO3AIINTA.

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

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTUYeCKOro aHa/Iu3a U MOZIe/TMPOBAHUSs, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/Ie[OBAHMS
JUTS PellieHNst MH)KeHePHBIX 3aJad TpodeCcCHOHaNBHOM e TebHOCTH

¢ OIIK-8 — CniocobeH pa3pabarbiBaTh a/lTOPUTMbI M KOMITbIOTEPHBIE TPOTPAMMBbI, TPUTOHbIE JIJIst
MPaKTHUeCKOTO TIPUMEHEHUS

¢ [TK-94 — criocobeH K yTipaBieH|I0 HHPOpMaLyel U JaHHBIMH, TOUCKY UCTOUHHUKOB MHGOPMAIVU U
JIAaHHBIX, BOCTIPUSITUIO, aHAJTM3Y, 3alIOMUHAHUIO U Tiepeiaue WHPOPMAI[UHU C UCTIONb30BaHUEM I[U(PPOBBIX
CPEZICTB, a TAKXKe C TIOMOII[bI0 a/ITOPUTMOB TIpU PabOTe C TTOTYUEHHBIMU U3 Pa3/TMUHBIX HCTOUHUKOB
JIAaHHBIMU C 1]e/1b10 3P GeKTUBHOTO HCIT0/Tb30BaHUS TIOyUeHHOU HHGOPMALIUK AJIs PellleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

Oo11as Tpy/10eMKOCTh

JUCLIUIIMHEI cocTasssteT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
BCETO
CamocTosTe/bHas
paboTa CTyAeHTOB

JlaGopaTopHbIit
MPAaKTHKYM
IIpaKkTHUYecKHe
3aHATHA

®dopmupyemast
KoMmmereHus, %

IICK-01

5 Paspen 1. Padora B cpege Python. OcobeHHocTH MHTepdeiica MHTepripeTaTopa Jupyter
OcCHOBHbIe KOHCTPYKLMH s13biKa Python CpezicTBa 0T/1axky nporpamm B cpefie.

10 2 0 2 8

_
o

Paspen 2. Yucne

e MeToAbI P

TPaHCIeHAeHTHBIX YpaBHeHHH. MeTo/| IpoCThIX

5 WTepaLyi. YCiIoBre cxoauMOoCTH. MeTog MooBUHHOTO fAeneHus. [IporpaMMHast peanusarusi.
Merop cekywmux. MeTog o6paTHoii napabouyeckoii nHTepronsyu. Meton HbtotoHa.
OcobeHHOCTH TIPOrPaMMHO#T peaM3aLyy. AJITOPUTMBI JI0KaTH3aLdN KOPHEH.

14 4 2 2 10

10

Paszpen 3. Pemenue 3ajau B nakere Maple. Beesenne B naketr Maple. OcobeHHOCTH
uHTepdetica 1 NpUHLMIIEI paboThl B akeTe. ITpocTeiiiye oreparyu. [TOHSATHE O YUCIOBBIX U
5 CHMBOJIbHBIX BBIYUC/IEHUSX. DIeMeHTbI TIpOrpamMMKpOBaHUS. Perienne anre6pamqec1<nx
ypaBHeH#H# U cucreM. [TonsiTie crimcka. Pabora ¢ maccuBamu ¥ Matpuiiamu. [1pousBogHele,
WHTerpasbl U fuddepeHipanbHble ypaBHeHHs . PellleHne friHamMnueckux 3azad. Ioctpoenne
rpauKoB 1 noseil pyHKLMIT IBYX NepeMeHHbIX. PellleHue 3a/1au ONTHMH3aLMHU.

27 15 15 0 12

10

Paspen 4. P

cucTreM

IX anaredp KHX YP: . Anroputm MeTozia

5 T"aycca u ero nporpammHasi peaau3sanusi. Mertog 'aycca /i1 CMMMETPUUHBIX U JIEHTOUHBIX 7 4 0 4 3

marpul. [ToHsiTHe 0 BbIGOpe I7TaBHOTO 371eMeHTa.

10

Pazpen 5. P

CHUCTeM He.

X yp i. [Tpumenenue Metozia HbtoToHa Anst

5 CHCTeM HeJIMHelHbIX anrebpanyeckrx ypaBHeHHil. CBeZleHHe 3a/jauy O TTOMCKE peleHunst 7 2 0 2 5

CHCTEMbBI HeJTUHEMHBIX a/'lI‘EﬁpElH‘-IeCKl/IX ypaBHeHl/Iﬁ K OHTHMH33HHOHHOﬁ,

10

Paszpen 6. YncneHHble MeToAbI onTHMHU3aNUH. [T0CcTaHOBKA He/TMHEHHOH 3a/aun
ONTUMH3aLMH. Bu/pl orpaHiyennii 1 criocobsl Mx ydyeta. Metog wtpadHbix GyHKLmi. MeTog,
5 TMOKOOP/IMHATHOTO CIycKa. MeTo/, Hauckopeiiiero crycka. MeTo/, cyyaifHoro nomcka.
OcobeHHOCTH MPOrpaMMHOIi peanu3aLii. 3a/jaud ONTUMU3ALUN TeXHUUECKUX CUCTeM B
TpoLiecce MPOeKTHPOBaHHUSI.

10 6 0 6

10

5 Paspen 7. Berunc/ieHue onpe/je/ieHHbIX HHTerpaaoB. MeTo/ NpsiIMOYTrolIbHUKOB. MeTo, 5 P 0 P 3

Tpanenuii. Metog Cumricosa. ITporpamMHas peanusanus.

10

Paspen 8. Pemenne auddepeHHaIbHBIX ypaBHEHHH B MOJTHBIX MPOU3BOAHBIX H UX
cucrem (3agaua Komm). [TpuBeieHre pa3mMuHbIX ()OPM 3arMCH YPaBHEHUH JUHAMHUKH K
crangapTHoi ¢opme Korun. Metog Diinepa st ogHoro auddepeHIMaabHOrO ypaBHeHU.
OCHOBHOE COOTHOLLIEHHe ¥ reOMeTpuueCKUi cMbIc/1. OLieHKa MOrpelHOCTH MeToza Diiepa.
5 IMoHsTHE O MOpsAZIKe TOYHOCTH MeToAa. IIpoBepka ycToiuMBOCTH MeToAa Diinepa.
TMorpelHoCTb OKpYIVIeHHs B MeToge Diiiepa. [Ipobema BeiGopa 1l1ara MHTErpUpOBaHMSL.
MeTozibl OLIEHKM ¥ M3MeHeHMs! 1l1ara B rpoljecce pacyera. Metoy Diiiepa A/1si cucTeM
nuddepeHLpanbHbIX ypaBHeHuH. Ero nporpammuas peanusatusi. Metog, Ditnepa-Koum. Ero
reoMeTpuueckuii cMeici. Metog Pynre-Kyrra. Metog Pynre-Kyrra-MepcoHa ¢
aBTOMaTHYeCKUM BbIOOPOM 1uara. Ero nporpaMMHasi peanmsanusi.

14 8 0 8 6

15

YCTOHUMBOCTH.

Paszpen 9. Pemenne auddepeHHaIbHBIX ypaBHEHHH B YACTHBIX MPOH3BOJAHBIX.
JuddepeHipanbHoe ypaBHeHe TeMJIONPOBOAHOCTH. THITOBbIe FPaHUUHbIE YCIOBHS K

5 ddepeHLanbHOMY YPaBHEHHIO TeMJIONPOBOAHOCTH. MeTo/ibl armnpoKCHMaLuu
MPOU3BO/HbIX. SIBHast cxeMa. AJITOPUTM M porpaMMHasi peanusanys. OLleHKa TOUHOCTH U
ycroitunBocTH. HesiBHast cxeMa. ArOpUTM U NIporpamMMHast peanusatus. OLieHKa TOYHOCTH 1

14 8 0 8 6

15

Bcero 3a 5 cemecTp

108 51 17 34 57

100

Bcero no AucuuIUinHe

108 51 17 34 57

100

3.2. AyATOPHBII NPAKTUKYM

Homep n
HavMeHOBaHHue
paspaena
AUCLHITAHBI

Tema NMPAKTHYECKOIr'o 3dHATUA

Oo0nemMm,

ayn.
JacoB

Pazgen 1. PaboTa B
cpene Python.

Pabora B cpezie Python Jupyter. CpeficTBa OT/a[IKU TPOrpaMm

Pazgen 2.
YucneHHbIE METO/IBI
peleHust
TpaHCIeH/IeHTHBIX
ypaBHEHU.

OcobeHHOCTH MPOrpaMMHOM peanu3alii MeTO/0B MPOCTHIX UTepaLvi,
TIOJIOBUHHOTO JiefieHus1, ceKymx HetoToHa. Metog o6paTHoit
riapabosiue Ko UHTEPIIOSALUA. AJITOPUTMBI JIOKaIM3aLUd KOPHeH

Pazpen 4. Pemienune
CUCTeM JIMHeHHBIX
anredpanuecKux
ypaBHEHUM.

IMoHsiTHEe 0 BEIOOpE IIABHOTO 371eMeHTa. [TporpaMMHas peanv3ariys
Mmetofa aycca, A1 TIeHTOUHBIX, CAMMETPHUHBIX MaTpPHUI] U MaTpPHI]
ob1riero Buzia

Pa3nen 5. Pelenve
CHUCTEM HeJIMHeHHBIX

ITpumeHeHue MeToga HbI0TOHA /11 CUCTEM HeJTMHEMHBIX
anrebpanueckux ypaBHeHul. CBefieHHe 3a7lauil O TIOMCKE pelleHust

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 5 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 5 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 8

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 M3y4eHre MeTO/OB MPOCTHIX UTepaLUii, TOJIOBUHHOTO Jie/IeHus,
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 3
anredpanuecKux M3yueHHOT0 MaTepHuasa U TeMbl «MeTog ["aycca»
ypaBHEeHU.
Paspen’5. Peruerie IToaroroBka K ayfJUTOPHOMY IPAKTHK [ToBTOpeHue panee
11 |cucrem HeMHeHbIX | YAUTOPHOMY TIp yMy: p P 5
s W3y4YeHHOI0 Marepuasna
ypaBHEHUM.
Pasien 6 IToaroroBka K ayfUTOPHOMY NpakTUKyMy. [loBTOpeHue paHee
ACT . M3yueHHOro MaTepuana. CaMoCTosiTe/IbHOe U3yueHue TeM «MeTop
12 |YucneHHBbIE METOABI N 4
MOKOOPAWHATHOTO CITyCKa» U «MeTo/| HauCKOpeuiiiero crycka» 1o
ONTUMU3ALUU. o
yueOHOM UTeparype
Pazgen 7. [NoaroroBka K ayfUTOPHOMY MpakTUKyMy. [loBTOpeHue paHee
13 Brruricienue M3yueHHOro MaTepuana. CaMocCTosiTe/IbHOe U3yueHe TeM «MeTop 3
onpe/ie/IeHHbIX MIPSIMOYTOJTEHUKOBY, «MeTo Tpanenyii» u «MeTtog CUMIICOHa» 110
HWHTEerpa’sos. yueOHOM UTeparype
Paszen 8. Pewerye INoaroroBka K ayJUTOPHOMY MpakTUKyMy. [IoBTOpeHue paHee
M3y4YeHHOro marepuasna. CaMocTosiTenlbHOe u3ydeHre TeM «MeToz
b depeHTNATBHBIX |
o dtinepa A ogHoro quddepeHaNbEHOT0 ypaBHeHus1. OCHOBHOE
14 |YP4BHEHMM B COOTHOLLIEHUE U TeOMeTpPUUeCKUil CMBbIC», «MeTog Ditnepa a1 cuctem| 3
TO/HBIX mubdepeHIMaTBEHBIX YpaBHEHUM», « MeTog Dityiepa-Komm. Ero
TIPOU3BOJHBIX U UX o o
reoMeTpUUeCKUi CMbIC/» U «MeTtog PyHre-KyTTa» no yueOHoM
cucreM (3a/1aua
Komm), JIuTeparype
15 IMToaroTroBka K KOHTpPOIbHOW pabote Ne2 3
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 6
YaCTHBIX rpaHUuHbIe YCI0BUA K AU depeHLIMalbHOMY YPaBHEHUIO
MIPOM3BOJHBIX. TEeTIONPOBOAHOCTU» T10 YUeOHO uTepaType
Bcero 3a 5 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
1(2(3| 4 |5 6 (7| 8 |9/ 10 11|12 |13 14 15| 16 17
5 JIP P JIP P JIP Kontp.P. AOP | mud. 3au.

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

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

IIpome)XyTouHas arTecTalusi TIPOBOJNUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.



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.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ 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:

1. Python 3.4;
2. Maple.



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:

1. IIpoekTop;
2. Python 3.4;
3. Maple.

6.2. JTaGopaTopHbIe 3aHATHA:

1. TIpoekTop;
2. Python 3.4;
3. Maple.

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.
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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
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuio 24.05.01
ITpoekmupoeaHue, npou3goo0cmeo u SKCnayamayus pakem U pakemHo-KoOCMu4eckux Komniaekcos. JucLurimHa
peanusyercsi Ha (Qakynerete A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A4 CTAPTOBBIE TEXHMYECKUE KOMITVIEKCBHI PAKET I KOCMUUECKIX AIIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
I[ICK-01 crmocobHocTh € wucrnonb3oBaHueM CALS-TeXHOIOTMH OIpeesTh BHEIIHHN OOMUK W3[e/uH,
pa3pabaTbiBaTh COCTaB U 0OBEMHO-MACCOBBIE XapPAKTEPUCTHKU CUCTEM, MEXAHU3MOB U arperatoB, BXOASIINX B
paKeTHbIN WU PaKeTHO-KOCMUUEeCKUM KOMII/IEeKC.

Cojiep>kaHrie TUCLIMTUTMHBI OXBATHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C MaTeMAaTHUECKUM MOJIeIMPOBAaHUEM M
pelilieHreM 3a7lay IMPOeKTUPOBAHUS Ha KOMITHIOTEpe:

1) pelieHWe BHIUMC/IATE/IBHBIX 3a/1au B TakeTe Maple u cpezie mporpamMupoBanus Python;

2) 3HAaKOMCTBO C YMCJIEHHBIMM METO/IaMH U aJITOPUTMaMU;

3) oOyueHue KX MPOrpaMMHOM pear3alyu.

[TporpamMmoii AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoIie BH/bI KOHTPOJIS:

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHocTtuyeckas pabora;
e jyabopaTopHasi paboTa;
e KOHTpOJbHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL

Tpe/[yCMOTpPeHBI IpakThudeckue 3aHaTus (34 u.), 1abopaTopHblii pakTUKyM (17 4.), camocTosiTesbHast 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.
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HaumeHoBanme paGoThI Pexomenjyemas TpyRoeMKOCTB,
JuTeparypa yac.
Pa3gen 1. PaGora B cpege Python.
C. PaBnuanpupas. .
['my6okoe obyyeHue ¢
IToaroToBKa K ayJUTOPHOMY MPAKTUKyMy. [IoBTOpeHHe pa3zienoB nopKpenieHuem Ha Python
Kypca «/Hbopmarrka». CaMOCTOATETbHOE N3yUeHHe S3bIKOBBIX OpenAl Gvm u TensorFlo ’ 8
KOHCTPYKLMi, TPOrpaMMHOM peanu3aliuu U UHTepdeliica cpeabl pezm HS:J (1)11: CaHKT- W
Python Jupyter [TetepOypr: [Tutep, 2020
(1,2,4)
Wroro no pasgeny 1 8
Pa3pen 2. UncieHHbIe MeTOABI pellleHUsl TPAHCLeH/IeHTHBIX YPaBHeHUH.
. UncieHHbIe METO/bI;
IToaroToBKa K ayJMTOPHOMY U J1a00paTOpPHOMY MPAKTUKYMY. Mockga: FOpaiit, 2019 (2,3)
[ToBTOpEHMe paHee U3yueHHOro Mareprana. CamocTosTebHOe . UHC/TeHHOe peliieHye 5
M3y4eHue METO/OB MPOCTBIX UTEPALIH, IOJIOBUHHOTO JENEHUS, | pomo as o ypaBHeHwii:
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.
M. H. KupcaHos. . Maple u
IToaroroBKa K KOHTPO/ILHOM paboTte Nel Maplet. Pertienust 3azau 2
MexaHUKK: CaHKT-
IMetepbypr: JlaHs, 2022
IToAroToBKa K KOHTPO/LHOM paboTe No2 (1,2,3,4,5) 2
I'. B. IIpoxopos, M. A.
Jlenenes, B. B. Konbees. .
IToaroToBKa K KOHTPOIBHOM paboTte Ne3 Ilaxer CHMBO/ILHBIX 2
BbIUMC/IeHni Maple V:
BI'TY "BOEHMEX" nm.
IToaroroBKa K KOHTPO/ILHOM paboTte Ned %.a.%;;:}?f:[;,((lizﬁ ) 2
CHUMOH)XEHKOB. .
WNudopmaruka u
IToaroroBKa K KOHTPOIBHOM pabote Ne5 MaTeMaTHKa. Pelenye 2
ypaBHEHUU 1 ONITUMU3ALUS
B Mathcad u Maple:
IToaroToBKa K KOHTPO/IBHOM pabote Ne6 Mockaa: FOpaiit, 2020 2
(2,3,4,6)
Wroro no pasgeny 3 12
Pazgen 4. PenieHue cMCTeM JIMHEHHBIX a/iredpandyecKnux ypaBHeHHIA.
[MoaroToBKa K ayAUTOPHOMY TTpakTUKyMy. [ToBTOpeHUe paHee . UncneHHbIe METO/BI: 3




M3y4YeHHOI'0 Marepuasna u TeMsl «MeToz I'aycca» Mockea: FOpaitr, 2019 (5)
E. C. bapaHosga, E. A.
Hcakosa, A. M. Ilomoe. .
JIunetiHas anre6dpa:
CII6.BI'TY "BOEHMEX"
uM. [I. ®. YctuHoBa, 2015
(1,2,3)

Wrtoro no pa3geny 4 3

Pa3fen 5. PeiieHue cucTeM HeITMHEHHBIX YPaBHEHUH.

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

. HucsieHHOe pellieHue 5
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 5

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.

E. C. bapaHoga, I1. M.
Bunnuk, T. B. BUHHUK. .
IToaroroska K ayAUTOpPHOMY IIpakTUKyMy. [IoBTOpeHue paHee WNHurerpanbHOe
M3y4eHHOro marepuasna. CaMoCTOsATe/IbHOE U3yUeHUe TeM ucurcnenue: CI16.BTTY 3
«MeTog, IpsIMOYTO/ILHUKOB», «MeTo/, Tpamneluii» u «MeTog, "BOEHMEX" um. [I. ®.
CumricoHa» TIo yueOHOM UTeparype YctrHoBa, 2012 (1,4)
. UucieHHbIE METO/BI:
Mocksa: FOpaiiT, 2019 (4)
Wroro no pasgeny 7 3
Pa3zpgen 8. Pemenne aquddepeHnyaibHbIX ypaBHEHUH B O/THBIX POM3BOAHBIX U HX CHCTeM (3a/aua
Komm).
[logroroBka K ayfUTOPHOMY NPakTUKyMmy. [1oBTOpeHue paHee . HucsieHHble MeTO/BI
M3yJeHHOro MaTtepuana. CaMoCTOsITe/IbHOe U3yUueHNe TeM pelLeHus KpaeBbIX 3a/au
«Metop Dinepa Ans ofgHOro A depeHIHanbsHOro ypaBHeHus. | auist quddepeHipanbHbIX
OcCHOBHOe COOTHOLIeHUEe 1 TeOMeTPUYeCKUil CMBIC», «MeTof, ypasHeHuii: CI16.BI'TY 3
Oiinepa Ans cuctem JuddepeHManbHbIX ypaBHeHUn», «Metog | "BOEHMEX" um. []. @.
Oiinepa-Koum. Ero reomerpryeckuii cMbicii» U «Metog PyHre- Ycrunoea, 2009 (2,3)
KyTTta» mo yueb6HOI nuteparype . UncieHHbIE METOBI:
IToAroToBKa K KOHTPOJIBHOM paboTte Ne2 Mocksa: FOpaiir, 2019 (5,6) 3
Wroro no pa3geny 8 6
Pazgen 9. Pemenue quddepernyanbHbIX yPaBHEHUH B YaCTHBIX POU3BOJHBIX.
IToaroroBka K ayfuTopHOMY NpakTUKyMy. [IoBTOpeHue paHee . BerunciuresnibHas 6
W3y4eHHOro Marepuana. CaMoCTOsITe/IbHOe U3yUeHNe TeM MareMaTHKa. YucsieHHble
«InddeperiranpHOe YypaBHEHHE TETIJIONPOBOAHOCTH» U metozel: CIT6.BI'TY
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«TrroBble TpaHUYHbIE YCI0BUA K JuddepeHLaIbHOMY
YPaBHEHUIO TETIOMPOBOJHOCTH» 0 yueOHOM UTepaType

"BOEHMEX" um. []. .
YctuHoBa, 2010 (4,5)
A. A. KonoHosga, A. JI.
BeskoBa. . YpaBHeHus
MaTemMaTrhuyeckon (hH3UKH:
CII6.BI'TY "BOEHMEX"
uM. 1. @. YcruHosa, 2019
(1,2,3)

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 muddepeHITMPOBAHHLIN 3aUeT.

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

JIabopaTopHas padora

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.

JuddepennupoBaHHbIii 3aueT

OOyyaroluiicsi IMeeT TPaBO Ha MO/yYyeHHe MUHUMA/IbHOM MOJIOKHUTETEHOM OLIEHKH TTPY YCI0BUX
YCIIEIIHOTO MPOXOXKAEHUSI TEKYIIEr0 KOHTPOJISI yCIieBaeMOCTH B (hOpMe IUarHOCTHUeCKOM PaboThI B
COOTBETCTBUM C rpadMKoM paszena 4.
HonyckoM K czaue audepeHIPOBAHHOTO 3a4eTa sIB/IsIeTCs] BhIO/IHEHHE BCeX MepONpUsTUH,
TIpe/[yCMOTPeHHBIX Ipa(KoM KOHTPOJIbHBIX MePOTIPUSATHI paboueii MPOrpaMMbl AVCLUTUIMHBL.
MuddepeHIIMPOBaHHBIN 3aueT M0 JUCLMIUIMHE POXOJUT B (hOpMe YCTHOTO cobece/[0BaHMS M OTBETOB Ha
BOMPOCHI K AU depeHLIIpOBaHHOMY 3aueTy. [IpernosaBarens 3ajaeT yeThIpe BOMpOCa.
[TpaBUBLHEIN OTBET Ha [jBa BOIMPOCA SIB/ISIETCS] OCHOBaHUEM [J1s1 TIOJTyYeHHs CTYZ,eHTOM OLIeHKH '"'3auTeHo-
YZOBJIETBOPUTEBLHO" TI0 JUCLIUTIUHE.
[TpaBU/IbHBIN OTBET Ha TPU BOIPOCA SIB/ISI€TCSI OCHOBAHUEM J1JIs1 [TO/IyUeHUsI CTYZ,eHTOM OLIeHKH "'3auTeHo-
XOpoLIOo" MO JUCLIUTIIUHE.
IIpaBUBHEIN OTBET Ha YeThIpe BOIIPOCaA SIB/SeTCS OCHOBAHHEM Ji/Isl TTOJTyUeHHs CTYZeHTOM OLIeHKU "'3auTeHO-
OTJIMYHO" TI0 JUCLIUIIIUHE.
[TepeueHb BorpocoB K JuddepeHIIMPOBaHHOMY 3a4eTy TpefcTasiied B Y MK AUCIMIIMHEIL.
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3 5 |Pa3gen 1. Pabora B cpeae Python. | 10 | 2 0 2 8 10 KowrporbHas
pabota
Pa3pen 2. YUuc/ieHHbIe MeTO/bI KOHZggJ;ZHaH
3 5 |pelieHus1 TPAHCLEHAEHTHBIX 14 4 2 2 10 10 p ’
. JTabopatopHasi
YpaBHEHHH.
pabora
KonTposibHas
3 5 Paszpgen 3. Pemienue 3a/ja4 B nakere 27 | 15 15 0 12 10 pabora,
Maple. JlabopatopHast
pabora
Pazfen 4. PellieHre cucTeM KOHTDONBHAS
3 5 |1MHeHHBIX anrefpanyecKnx 7 4 0 4 3 10 P
. pabora
YpaBHEHHUH.
3 5 Pazpen § Pemenue cucrem - 2 0 2 5 10 KontposnbHas
HeJIUHeNHbIX YPaBHeHUH. pabora
3 5 Pa3pen 6. Unc/ieHHbIe MeTO/bI 10 6 0 6 4 10 KonTposibHas
ONTHMU3ALHM. pabora
3 5 Paspgesn 7. Boruncienue 5 2 0 2 3 10 KonTposibHas
onpeje/eHHbIX HHTerpaioB. pabota
Pa3pesn 8. Pemenue
3 5 auddepeHnHaNbHBIX YPABHEHUH B 14 8 0 8 6 15 KoHTposbHast
MOJIHBIX MMPOU3BOAHBIX U UX pabora
cucreM (3asaya Komm).
Pa3pen 9. Pemienne KOHTDO/bHAST
3 5 |auddepennmpanbHbIX ypaBHeHuii B| 14 8 0 8 6 15 apGOTa
YaCTHBIX POU3BOJHBIX. p
Bcero 3a 5 cemectp 108 | 51 17 34 57 100
Bcero no gucIuIuInHe 108 | 51 17 34 57 100
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