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YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
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HarnpaBnieHHOCTh 006pa30BaTe/IbHOM MPOrPaMMbI
MeToauka obyueHus: hr3MKe

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucturuivaa 51.B./1B.01.02 [IpumeHeHue UMC/IeHHBIX METOZIOB B (DU3MKe OTHOCUTCS K UacTH,

dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH

AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMupyemMbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
ITK-3mocp: Cnocoben | U] TIK-3mocp: N/ TIK-3mo: 3adauu
pyKogooumb yuebHo- | Jlemoncmpupyem OgnadeHue HaBbIKAMU, 3quém:
ucmedosamfﬂbcxou €noco6HoCmb pyKogooumb No360AAIOWUMU PYKOBOOUMD 3adanus
U npoexkmHou yuebHo-uccnedogamenbckoli U | yuebHo-uccaedosamenbckoll u 340
desimenbHOCMbIO i i aoauu
npoeKmHoll 0essimeAbHOCMbIO | NPOeKMHOll OesimeabHOCMbIO
obyuaiowjuxcs 8
o6aacmu dusuku obyuarowjuxcs 6 obnacmu obyuarowjuxcs 8 obracmu
¢usuku ¢usuku
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0eMKOCTBD, 3.€. 2
Yacos o yue0HOMY IJIaHY 72
B TOM UMCJIe
ay/(MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHSA JIeKIIUOHHOI0 THUIA 8
- 3aHATHSA CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1abopaTopHbIie paGoThI) 24
- KCP 1
caMmocTosATe/IbHasA padoTa 39
ITpomexyTouHas arrecTanys 0
3auéT

3.2. CozepxaHue JUCLUIIIVHbI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM OmMee0eHHO20 HA HUX Ko/auyecmed
akademuyecKux 4acos u 8uobl yueOHbIx 3aHsamull)

HaumeHoBaHue pas3fesioB U TeEM AUCLUATIIMHBI

Bcero

B TOM 4UHC/Ie

(4acer)

KonTakTHast pabora (pabota Bo

CamocTosiTe/ibHast




B3aMMO/IEIICTBUH C IperofiaBaTesiem),

YacChkl U3 HUX

3aHATUS

CeMHHapCKOTro pabora
3anarus THMA oByuaromierocs,
JIEKLJMOHHOTO | (TIpakTHueckue | Bcero Jacel
THMA 3aHsATHs/Nabopa
TOpHbIE
paboThI), Uacel
¢ b ¢
0 0 0

YicsieHHOe peliieHre 0ObIKHOBEHHBIX AU hepeHINaIbHbIX YPaBHEHHUI.

w | oo

© | o830

Yc/ieHHOE pellieHre KPaeBoii 3aautt [jisi 0ObIKHOBEHHBIX
nuddepeHIaIbHBIX YPaBHEHNH.

26

12

14

YucieHHOe pellieHue KPaeBOﬁ 3a/iavuu a1 ypaBHeHI/Iﬁ B HaCTHBIX
TIPOU3BO/IHBIX.

19

11

Artrecrauus

KCPp

UTtoro

72

24

33

39

Cojep)kaHue pa3/ie/ioB M TeM JAUCIUIUTUHBI

1. TTpubmmkeHHOe pellieHWe 0OBIKHOBEHHBIX A depeHMaIbHBIX YpaBHeHUH (MeTozbl Dilsiepa, PynreKyrra,

Apamca, MusHa).

2. KpaeBnie 3a1auu /17151 OOBIKHOBEHHBIX JuddepeHLIranbHbBIX ypaBHeHH . MeTo | POroHKH.

3. IIpubmikeHHbIe MeTO/IbI pellleHusT KpaeBbIX 3a/1au /71 AvddepeHIManbHbIX YPaBHEHUH € YaCTHBIMU
MPOW3BO/JHBIMY (3/UTUTIITHUECKHE, TTapaboIMyecKre ypaBHEeHHS).

[MpakTUyeckue 3aHsATUS /mabopaTopHble pabOThI OpPraHU3yKOTCS, B TOM 4YuC/e, B (popMe IpaKTHYeCKOM
TMO/JITOTOBKU, KOTOpasi TipeflyCMaTpyBaeT ydyacTHe OOydYarol[uXCsi B BBITIOJTHEHHWU OT/AeIbHBIX 3/IeMEHTOB
paboT, cBsI3aHHBIX C Oyayliel mpodecCcuoHaNbHOMN AeSTe/TbHOCTBIO.
Ha mpoBefieHre MpakTHUeCKWX 3aHSATHM / jlabopaTopHBIX paboT B (opMe TPAaKTUYECKOM IMOATOTOBKH

OTBOJWTCS: O4Hasi hopma obyueHus - 24 u.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouxcst

CamocrosTenbHass paboTa 00yYarOU[UXCsl BK/IOUaeT B CeOsl MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M

3ddHUAM [JId TEKYILIEro KOHTPOJIA U HpOMEX(YTOqHOﬁ dTTeCTalliy I10 UTOraM OCBO€HHSA AHCLMIT/IMHBI

MMpUBeJE€HHBIM B I1. 5.

BI/I,Z[]:I CaMOCTOSITETbHOM pa6OTbI CTYJEHTOB: npopa60TKa JIEKHMOHHOI'O MaTepHaJid, BbIIIOJIHEHHUE

AOMallTHHUX 3aAaHHﬁ, IIOJIrOTOBKA K HpOME)KyTO‘—IHOﬁ dTTeCTaluu.

5. (DOH,Z[ OLI€EHOYHbLIX CpPeaACTB /A TeEKYLIero KOHTPOJ/JIA YCIIeBdA€eMOCTH H HpOME)KyTO‘-IHOﬁ

aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUsA, He00XOJUMBbIe [JIsi OLEHKH pe3y/IbTaToB 00y4yeHHsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH

kommneteHiun ITK-3mod:




1. Pa3paboTka KOMITBIOTEPHO# MTPOTPaMMBI 17151 TPUOIMKEHHOTO PellieHus] 0ObIKHOBEHHBIX
v depeHIIaTBHBIX ypaBHEHUH TH0OBIM METO/[OM.

2. Pa3paboTKa KOMIBIOTEPHOM TIPOrpaMMBI JI/Is TPUOJTHXKEHHOTO pellieHrst KpaeBoU 3aiauM Jyist
muddepeHIIMaNLHBIX YpPaBHEHUH KaKOT0-1100 BU/A.

KpuTepuu oneHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OueHka Kputepun orjeHMBaHUsA

1. BeibpaH BepHbIi anroput™. 2. BepHo peanu3oBaH anroputM. 3. BepHas paboTta
3a4YTeHo N
KOMITBIOTEPHOM MMPOrPaMMBI.

He 3auTeHo | HeBbInoiHeHWe X0Ts Obl OZIHOTO KPUTEPHS Ha "'3auTeHo".

5.2. OnucaHue MIKa/I OLleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMEe)XXYTOUHOMN
arTecTanuu

Ixana OIl€HUBaAHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETeHI_[l/Iﬁ

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
TJI0XO0 XO0pOIIOo OT/IMYHO MPEeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIio
ocTH
KOMIIeT
eHIUH
(uHpUK
aropa
AOCTHXK He 3a4YTeHO0 3aUTeHOo
eHus
KOMIIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o » 3HaHUM B
3HaHUH MuHuManeH | 3HaHWM B obneme YpoBeHb
TeopeTHUecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, -
3HaHUM HIDKe L 1o1leM 3HaHUH B
HeB03MO>KHOCTB 1l ypOBeHb 1o1eM COOTBETCTB
MHUHHUMAaJ/bHbIX o riporpamMme obneme,
3HaHUS | OL|EHUTb NOJHOTY N 3HaHUM. rporpaMme yIoILeM
o TpeboBaHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUI [JonyieHo MOJTOTOBKH rporpaMme
Nwmenu mecTo . Jomy1ieHo M IIpOrpammy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy6ble ommbKM HEeCKOJ/IbKO [O/ITOTOBKHU.
OTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuaroiierocsi ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
oumbok
Ymenus | OtcyTcTBUE [1pu peleHun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemoHCTp
MHHUMAa/IbHbIX CTaH/JapTHBIX TPUPOBaHbl | TPUPOBaHbl | TPHPOBaHbl | TPHUPOBaHBI | MPOBAaHHI BCe
YMeHHH. 3a7a4 He OCHOBHBIe BCe BCe BCE OCHOBHbI®
HeB03MO>KHOCTB MPOAEMOHCTPUP | YMEHHSI. OCHOBHBI® OCHOBHBIe OCHOBHBIe yMeHuUsl.
OLIeHUTb Ha/IMuMe | OBaHbI Perniensl yMeHusl. yMeHusl. yMeHusl. Pemiens! Bce
yMeHHU OCHOBHBIe THUIIOBbIE Pemensl Bce | PemteHsl Bce | PemieHsl OCHOBHBI®
BCJ/Ie/ICTBUE ymenus. Umenu | 3agaun ¢ OCHOBHbIe OCHOBHbIe BCE 3aflaun.
OTKasa MecTo rpy0Obie HerpyObIMH | 3aJauu C 3ajlaunl. OCHOBHbIe BbInosnHeHs!
obyuarorierocsi OT | OMIMOKK ommmbkamMu. | HerpyObiMu | BeimonHeHs! | 3ajauu c BCe 3a/laHusl, B
oTBeTa BrinosiHeHb! | omMOKaMu. | Bce 3aJaHUsl | OTAE/NBHBIM | TMOJHOM
BCe BRINO/IHEHBI | B TMIOJHOM u obneme Ge3
3a/laHusl, HO | BCe 3a/jaHusi | 0ObeMe, HO | HECYIIeCTB | HeJOoueToB
He B B [IOJIHOM HEKOTOphble €HHBIMU
TIO/THOM obbeme, HO | C HeJjoueTaM
obbeme HeKOTOpble | HeJjoueTaMH | U,
c . BBITIO/THEH
HefloueTaMu bl BCE




3a/laHusl B
TIOJTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnn . TPHPOBaHBI TPHPOBaHBI
bIit Habop TPHPOBaHBI ITpozieMOHCTp
HAaBBIKOB. CTaHZaPTHBIX 6asoBble HaBBbIKH
HaBBIKOB 6asoBble WpOBaH
HeBo3MO>KHOCTB 3a7iaq He HaBBIKY IIPA Tpx .
JUist HaBBIKH NIPU TBOpPUYECKUH
OLIEHWTDb Ha/lure | TIPOZIeMOHCTPHP pelLIeHnH perIeHn’
Hagblku pelLeHust peleHnr TOZIXO[, K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/|apTHBI HecTaHzapT
CTaHJapTHBI CTaHJapPTHBI PeLLEeHHI0
BCJIE[ICTBUE HaBbIKU. VIMenu X 3354 C HBIX 33/la4
X 3a7a4 C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM OIIMO0K 1 X 33714
obyuatorijerocsi OT | OMIKOKK u o1MboK U
u He/[0YeTOB
oTBeTa HeJjoueTaMu HeJZloueToB
HeJloueTaMu
IMIkana OIl€éHHMBAHUA IIPHA NIPOMEKXYTOUYHOU aTTECTAIlMHA
Onenka YpoBeHb MO/IFOTOBKH
MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTOPLIX HarlpaBjeHa
MUCLMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHUS, YMeHWs, B/afieHUss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «0UeHb XOPOLLO»
XOpOoLIo Bce xommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTe/Ib | Bce KommeTeHiMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHe KOTOPbIX HarpaB/ieHa
HO JUCLIIUTAHA, c)OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEILHO», IIPH 3TOM XOTS OBI
0JiHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTEIEHO»
HeyjoB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 ChOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe /A OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTalMd C YKa3aHHeM KpHUTepHUeB HX

OjéHuBAHUA:

5.3.1 TumnoBble 3ajaHusi (OLEHOYHOEe CPeJCTBO - 3afiaHMs) /Il OIeHKH CHOopMHPOBAHHOCTH

kKommeteHiun [1K-3mod

1. B uém 3aKk/m04aroTCsl OCHOBHBIE TeopeThndYeCKne niaeun HPI/I6JII/I)K6HHOFO pelnieHns 00OBIKHOBEHHBIX

muddepeHLManbHBIX YpaBHEHUM MeTooM Jiisepa.

2. B uém 3aK/i1r04aroTCss OCHOBHbIE TeopeThudYeCKue naeun HpI/I6]'II/I)K€HHOFO pelieHnsa 0OLIKHOBEHHBIX

muddepeHIMaNbLHBIX ypaBHeHU# MeToZioM Pyrre-KyTTa.




3. B uém 3aK/t04aroTCsl OCHOBHBIE TeOpeTHUeCKUe Hzier TIPUO/IKEeHHOTO pellleHusT 0OLIKHOBEHHBIX
IuddepeHLIManbHbIX ypaBHeHUI MeToZioM AZjaMca.

4. B uéM 3aK/II0YaI0TCSl OCHOBHbBIE TEOPETUUECKHE WeH TIPUOJIPKeHHOTO pellieHrsT KpaeBow 3aauu /s
00BIKHOBEHHBIX A depeHI[HaTbHBIX YPABHEHHA.

5. B uéMm 3aK/1I0uaroTCsl OCHOBHBIE TEOPETHYeCKHe W/jer TIPUOIKeHHOTO pellieHrst KpaeBOoM 3a/jaudl Jist
napabonnueckux auddepeHMaNbHBIX YPAaBHEHUIA C YaCTHBIMU MTPOU3BOJHBIMH.

6. B uéM 3aK/TIFOUalOTCST OCHOBHBIE TEOPeTUYeCKHe H/eH IPHUOIVKeHHOr0 pellieHus1 KpaeBow 3a/jauul Jist
IANTUYECKUX JUuQdepeHLInanbHBIX yPaBHEHUH C YaCTHBIMK TIPOV3BOAHBIMHU.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeAACTBO - 3afiaHusA)

OneHka Kpurepuu orjeHMBaHUs

BepHoe (1160 ¢ He3HAUUTE/TBHBIMH HETOUHOCTSIMH, He BJIUSIFOLIIMMU Ha 0011jee 11eJI0CTHOe
3a4TeHO
MOHUMaHKe BOTpoca) 00bsICHEHUE TEMbI TEOPETHYECKOT0 BOTIPOCa.

He HeBepHoe (/100 cO 3HaUMTeILHBIMUA HETOYHOCTSIMH, BIIMSIFOI[UMH Ha 0OI1iee 1{eI0CTHOe
3auTeHO TOHMMaHUe BOMpoca) 0ObsiCHeHHe TeMbl TEOPETHUECKOT0 BOTIPOCa.

5.3.2 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) A1 OLeHKH C(hOPMHPOBAHHOCTH
KomneteHiuu [TK-3mod

1. Pa3paboTka KOMITbIOTEPHOM TIPOTPaMMBbl [ij1si PUOJIPKEHHOTO pellieHHs 00bIKHOBEHHBIX
IuddepeHLIMaNbHBIX ypaBHEHU MeTOAO0M Diijiepa.

2. Pa3paboTka KOMIbIOTEPHOI MTPOrpaMMBI Zi/1s1 IPUO/KEHHOTO pellieHHs] 0ObIKHOBEHHBIX
IuddepeHLiManbHbIX ypaBHeHUi MeToZioM PyHre-KyTra.

3. Pa3paboTKa KOMIbIOTEPHOW TIPOrPaMMBI 71T IPUOJTYKEHHOTO pellieHrs] OOBIKHOBEHHBIX
muddepeHLManbHBIX ypaBHEHUM MeTojoM AZlaMca.

4. Pa3zpaboTKa KOMIBIOTEPHOM MTPOTrPaMMBbI /I/1s IPUOJIMXKEHHOTO pellieHust KpaeBOM 3a7lauu [jisi OOBIKHOBEHHBIX
IvddepeHIMaTBEHBIX YpaBHEHUM.

5. Pa3pab0Tka KOMITGIOTEPHOM MPOrpaMMBI [ijist IPUO/IFPKEHHOTO PellieH|sT KpaeBow 3a/1auu JI/ist
napabomueckux quddepeHLaTbHBIX YPaBHEHUH C YaCTHBIMU TIPOHU3BO/JHBIMH.

6. Pa3paboTKa KOMITbIOTEPHOU TIPOTrPaMMBbI JI/Is TPUOJTMPKEHHOTO pellieHnsT KpaeBOU 3aiauM [jisl S/UTUNITHYECKHX
IuddepeHLIMaNbHBIX yPaBHEHUH C YaCTHBIMU TIPOW3BOAHBIMHU.

KpuTepuu onjeHuBaHus (0LleHOUYHOE CPeACTBO - 3a/ja4uu)

OneHka Kpurepuu onjeHrBaHUS

3auTeHo | 1. BepHo (J'II/I60 C HE3HAUYWTEJIbHBIMY HETOUHOCTSAMHU, YCTPAHUMbBIMU T10CJI€ YTOUHAIOLLET O

BOIMpoca) paboTarolriasi KOMIbIOTepHas rporpamma. 2. CriocoOHOCTh BEpHO 00BSICHUTD arOPUTM




Ouenka Kpurtepun ouieHnBaHvis

1 paboTy CBOEro MporpaMMHOr0 KOZa.

He
HeBbinosHeHue X0Ts Obl 0JJHOrO KpUTEpPHS Ha ""3auTeH0".
3aUTEeHO

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. JemuzgoBuu Bopuc ITaBnoBuu. Unc/ieHHbIe MeTO/bI aHamM3a. [1pubikeHre GyHKIWH,
IuddepeHIManbHbIE U MHTerpajbHble ypaBHeHUs : [yue0. ocobue st BTY30B] . - 3-e U3, nepepabd. -
M. : Hayka, 1967. - 368 c. : c uept. - IIpomosok. kauru b. I1. Jemugouua u Y. A. Mapona "OCHOBBI
BBIUMC/IUTEILHON MaTeMaTuku'. - 0.94., 30 3K3.

2. Nemugoeuu b. I1. YucneHHsle MeTobI aHau3a. [Ipubmokenue GyHKOMH, auddepeHiianbHbe U
HWHTerpasbHble ypaBHeHus1 / Jemuposuu b. [1.,Mapon U. A. IllyBanoBa 3. 3. - 5-e u3f., crep. - CaHKT-
ITetepOypr : Jlanb, 2022. - 400 c. - PekomenjoBaH0 HayuHO-MeTOAMUECKHUM COBETOM I10 MaTeMaTHKe
MuHucTepcTBa 00pa3oBaHus U HayKu P® B kauecTBe yueOHOTO TTOCOOUS [I/1s CTYJEHTOB BY30B,
oOyuaromuxcs 1o HarpaBieHusiM 510000 «EcTecTBeHHBIe HAyKW U MaTeMaTHKa», 550000 «TexHuueckue
Hayku», 540000 «[Temarornueckrie Hayku». - Knura u3 kosuiekiuu Jlans - Maremaruka. - ISBN 978-5-
8114-0799-6., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=799673&idb=0.

3. baxsanoB Hukonaii CepreeBuu. UrcsieHHbIe MeTobl : [yueb. mocobue st By30B]. - M. : Hayka, 1987.
-598 c. : un. - 1.60., 31 5Kk3.

4. baxsanos H.C. Uucnennbie MeToipl : yueOHUK / baxBanoB H.C.; Kugkos H.IT.; KobGenbkos I'.M. -
Mockga : JIabopaTopust 3Hanu#, 2020. - 636 c. - ISBN 978-5-00101-836-0.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=735442&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. ManunueB Bnaguvup bopricoBuu. UnciieHHbIe MeTObI. [lOCTOBEPHOE M TOUHOE UKC/IEHHOE pelllieHre
mddepenanbHeIX U anrebpanyeckrx ypaBHeHnd B CAE-cuctemax CATIIP : Yue6Hoe rocobue /
MoCKOBCKUM roCcyZlapCTBeHHBIM TeXHUUeCKrui yHuBepcuTeT nM. H.O. baymana. - 1. - Mocksa : OOO
"Hayuno-nsparensckuii nentp MHOPA-M", 2022. - 152 c. - BO - bakanaspuar. - ISBN 978-5-16-
010366-2. - ISBN 978-5-16-102333-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=835050&idb=0.

2. UucnieHHble MeTO/bI pelieHus 3aau Aud¢ysun: MeTo. ykaszaH!s K KOMIIbIOTEPHOMY MPAKTUKyMy IO
Kypcy "YpaBHeHus MaTeMaTrueckor ¢pusuku" / TutoB K.B. - Mocksa : MI'TY um. H.3. Baymana, 2009.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=643416&idb=0.

3. ManuueB Bnagumup Boprcosuu. UurcieHHble MeTobI. [IoCTOBEPHOE M TOUHOE UKC/IEHHOe pellieHue
mddepeHanbHIX U anredpanyeckrx ypaBHeHuid B CAE-cuctemax CATIP : YuebGHoe rocobue /
MoCKOBCKUM rocy[,apCTBeHHbIN TexHUUecKuid yausepcuteT uM. H.O. baymana. - 1. - Mocksa : OOO
"Hayuno-u3parensckuii jeHTp MHOPA-M", 2022. - 152 c. - BO - bakanaBpuar. - ISBN 978-5-16-
010366-2. - ISBN 978-5-16-102333-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=835050&idb=0.



4. YucneHHble METO/BI pellieHus 3a7au AU dys3un: MeTos. yKasaHusl K KOMIIbBIOTEDHOMY NPaKTUKyMYy 10
Kypcy "YpaBHeHust MaTeMatryeckor ¢pusuku" / Tutos K.B. - Mocksa : MI'TY um. H.3. Baymana, 2009.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=643416&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBUU C COJiePKaHUEM IVCIUTIIAHBI):

1. Komnusnisitop si3bika mporpaMMypoBanusi Python.
2. ITaker Wolfram Mathematica.

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCLUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUM [I/IsI TIPOBeZIeHUs] YueOHBIX 3aHATHUM, IMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMeAUMHBIM 000pyZOBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMU 00yueHUs, KOMITbIOTepaMH.

[MomereHyst A7IsT CAaMOCTOSITeIbHOM paboThl 00YYarOILIMXCsl OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3JI€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTeIbHYIO Cpesy.

IIporpaMMa cocTtaBieHa B cooTBercTBUM C TpeboBanusmMu OPI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieridanbHocTy 03.03.02 - du3uka.

ABTop(b1): VIBaHOB BnaguMup AHaTo/ibeBUY, KaHAWAT GU3UKO-MaTeMaTUUeCKUX Hayk, JOLeHT.

3aBenytromuii kagezapoii: UynpyHoB EBrenuii BnagumupoBuu, JOKTOp GH3UKO-MaTeMaTUUeCKHUX
HayK.

ITporpamMma ozobpeHa Ha 3acefjaHuM MeToAnueckou komuccuu ot 09.01.2024, mpotokon Ne 6/H.
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