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1. Onuc HAaBYAJIBLHOI AUCHUILTIHU

HavnimenyBanHs
MMOKa3HUKA

["any3p 3HaHb, CHICIIANBHICTS,
OCBITHS IpOrpamMa, piBEHb
BHIIIOI OCBITH

XapaKkTepuCTHKa
HABYAIBHOI JTUCITUTUTIHH
(Oenna ¢hopma nasuanms)

KinbKicTh KpeauTiB —

9

KinpkicTh MOIYJIIB — 2

Ki1bKICTh 3MICTOBHHUX
MOJYJIIB — 6

[nauBinyansHe
3aBIaHHSA

3arajibHa KUIBKICTh

roauud — 128/270

KiIpKicTh THXKHEBUX
TOJMH JIJI JICHHO1
dbopMu HaBYAHHS:
ayIUTOPHUX — 4 TO[I.
caMoCTIiiHO1 poOOoTH
crynenta — 4,44 rog.

I'any3b 3HaHb

12 «IudbopmariiiiHi TEXHOIOTLii»
(umdp i HaliMeHyBaHH:)

CrnemiaJILHICTH

124 «CucteMHUH aHAII3»
(Koz 1 HaMEHYBaHHS)

OcBiTHs nporpama

CucreMHUI aHaii3 1 YIIpaBJIiHH
(HaliMeHyBaHH:1)

PiBeHnb BUIIOI OCBiTH:

nepuni (0akanaBpCbKHil)

Huxn npodeciiinoi
M ATOTOBKH
PO3ILJT 3arajabHO-
npodeciitHoi miAroTOBKU

HaBuajabHuii pik

2019/2020

Cemectp

3-i

.JIeKui'l'*

32 ro. 32 ron.

IpakTuyHi,
ceMiHapchbKi

JlaGopaTopHi

32 ro. 32 roj.

CamocriiiHa podora

71 ron. 71 ron.

Buja KoHTpOJII0

1CIIUT 1CIIUT

ChiBBIIHOIIEHHS KUIBKOCTI

cTaHOBUTH: 128 / 142.

TOAWH ayJUTOPHUX 3aHATH OO CaMOCTIHHOT

pobotu

AynuTOpHE HaBaHTAXXEHHS MOXe OyTH 3MeHIIeHe a0o 301UIblIeHe Ha OJHY TOJUHY

3aJIeXKHO BiJl pO3KJIAy 3aHATb.




2. MeTa T2 3aBJaHHA HABYAJLHOI IMCIUILTIHHA

Mera BuMBYEHHSI: O3HAaHOMJICHHS 3 OCHOBaMHU HaOJMKEHUX OOYHUCIICHbD,
YUCEIbHUMH METOJaMH MAaTeMaTUYHOTO aHajidy Ta JIHIHHOI anredopw s
pO3B’s3aHHS 3a7ady TMPUKIATHOT MaTeMaTHK{, CyYaCHHUMH MaTeMaTUYHUMU
METO/IaMH; BUPOOJEHHS HAaBUYOK 3 ajanTallii  CTaHJApPTHUX aJTOpPUTMIB [0
YHCENbHUX CXEM DPIIICHHS CKIAJHUX MPUKIATHUX 3a/1a4. MeToI0 HaBYaHHS TaKOXK €
npua0aHHS Ta 3aCTOCYBaHHS Ha TMPAKTUINl CTYACHTAMH 3HAaHb TIPO TMAKETH
npukiaaaux nporpamm (IIIIT) cneuwiansHoro npusnauenns MathCAD, MATLAB
(GNU Octave) ta moBu mporpaMmyBaHHs PytOn s BUPIIICHHS 1HXKEHEPHUX 3a]1a4
3a JOIIOMOT'OI0 YUCEJIHbHUX METOIIB.

3aBnaHHA:
1. 0BOJIOAITH TCOPETUUHUMHU OCHOBAMHU METOIIB OOUHCIICHB;
2. HaBUUTHUCH 3aCTOCOBYBATH METOJM OOYMCIIEHb JI0 PO3B'sI3yBaHHS
KOHKPETHHUX 3a]1a4;

3. MO3HAHOMUTHUCH 3 HaIlpsSMaMH METOJIIB OOYUCIEHb Yy 3B'SA3KYy 3
BUKOPUCTAHHSAM CY4acHOI 0OUHCITIOBAIBHOI TEXHIKH.

4. OCBOITM  BUKOPUCTaHHS  Cy4YacHMX  CHEIlali30BaHUX  IAKETIiB
NPUKJIAAHUX TporpaM Ta MOBH TMporpamyBaHHs PytOn mans BupimieHHS
1HKEHEPHUX 3a/1a4 3a I0TIOMOT'0I0 YUCEIbHUX METO/IB.

Pe3yjJbTaTH HABYAHHA: Yy pPE3yJbTaTi BUBYCHHS HABYAIBHOI TUCIUTUIIHU
CTYJICHT TTOBUHEH

3HATH:
® [MpeAMET YHUCEIbHUX METOJIB, HOTO OCHOBHI TMOHSTTS, BUMOTH JI0 YUCEIHHUX

METO/IIB;

e eTanM po3B’s3yBaHHA 3a7ady Ha EOM, ocobmuBocTi MOOYyI0BHM MaTeMaTHYHUX

MOJIeJIeH; TTIOHSTTS TPO OOUMCITIOBAILHUNA €KCTIEPUMEHT;
® yycelbHI METOIU JIHIHHOT anredpu;
® YuCeIbHI METO/IU PIIICHHS HEMIHIMHUX PIBHSHB;

e MeTOoAM OOpOOKM MaHWX (METOIM IHTEPITOJIAIil, alTPOKCUMAITIS JaHUX, YUCEITbHE
nudepeHIliIoBaHHS Ta IHTETPyBaHHs, CTATUCTUYHA 00pOoOKa JaHUX);

® YuCelbHE IHTETPyBaHHS;

® yycelbHI  METOAM  pINIEHHS  3BUYAWHUX  AUdEepeHIllalbHUX  PIBHSHb,
IHTErpajJbHUX PIBHSIHB;

e CKJIAJ 1 MpU3HAYCHHS MakeTiB mpukiaaaux nporpam MathCAD, MATLAB;

e 3acrocyBanHs mnakeTiB MathCAD, MATLAB nans pimeHHst 3aa4 4uceIbHOT

MaTEeMaTHKH;
® 3aCTOCYBaHHS MOBHU MporpamyBaHHs PYtON mis BHpilIeHHS iHXCHEPHHX 3aad

3a JOTIOMOTO0 YHCEIHbHUX METOJIB.

BMIiTH:

e OOIrpyHTOBYBaTH BHOIp YHCEIBHOTO METOJy PO3B’A3yBaHHS MaTeMaTUYHOL
3aja4i, 3HaTU 0cOOIMBOCTI oro peamnizauii Ha EOM,



® BOJIOJITH aNTOPUTMOM METOJy, BMITH CKJIACTH MporpamMy Ha OIHIA 3 MOB
IporpamyBaHHs, BUKopuctoBysatu rorose I1I1I1;
® TIPOBOAMTU HEOOX1THI OOYMCIICHHS 1 aHANI3 OTPUMAHUX PE3YJIbTATIB.

MixkaucuumiaiHapui  3B’SI3KM: U1 BHBYEHHSA JUCHUIUTIHM — «MeTtoau
00YHMCIICHbY» HEOOXIJTHO BOJIOMITH 3amacoM 3HaHb TaKWX JUCHUINIIH, 5K
MaTeMaTUYHUN aHami3, anredpa Ta reoMmeTpis, IudepeHuianbHl PiBHIHHS,
nporpaMmyBaHHs. B mojaneiioMy 3HaHHS 3 JUCHMIUTIHE «MeToau OOYHUCIEHBY»
CTaHyTh OCHOBOIO JIJIi BUBYEHHSI TaKUX ITUCLUIUIIH, SK «MeToau omnmTuMizalii»,
«PiBHSIHHA MaTeMaTUYHOI (DI3UKK» Ta 1H.

3. Ilporpama HaBYAJILHOI JUCHUILIIHA

Monayas 1.

3mictoBunii monyab 1. Knacughikauia noxubok, 0ii 3 HabdauNiceHumu
séenuuunamu. Ocnosu pooomu y cepeoosuwe naxkemie MathCAD, MATLAB ma
Moeu npozpamyeanns Pyton.
Tema 1. Bcmyn 00 naguanvnoi oucyuniainu «Memoou oouuciens.

[Ipenmer BuBYEHHs 1 3ajmadi qucHUIUIiHM  «Metoau obuucienby». OCHOBHI
ICTOpUYHI €Tany PO3BUTKY O0YUCIIOBAIBLHOT MAaTEMATHKHU.
Tema 2. 3naiwomcmeo 3 naxkemamu MathCAD, MATLAB. Ocnoéni
xapaxkmepucmuku i npunyunu pooomu. Ocnosu pooomu y cepeoosunyi Pyton.

3naifoMmcTBO 3 maketamu npukiagaux nporpam (1) nns aBTomMarm3arii
MaTeMaTUYHUX 1 HayKoBUX po3paxyHkiB MathCAD. OcHOBHI XapaKTepUCTUKH 1
npuHiunu podotu B makeri MathCAD. Tlporpamysanns B IIIIII MathCAD.
I'padika makery. Bukopucrtanus makety MathCAD nmns pimeHHS HAaUTPOCTIIIUX
3ajad.

3naiioMcTBO 3 maketamu npukiagaux mporpam (1) mms aBTomMarm3artii
MaTeMaTUYHUX 1 HayKoBUX po3paxyHKiB MATLAB. OcHOBHI XapaKTepUCTUKH 1
npuHIUnu podotu. [IporpamyBanns y maketi MATLAB .

OcHoBHU poboTH Yy cepenoBuiill Pyton.

Tema 3. Mamemamuune mooenrweannsn. Ocnoeu meopii OXuo0K .

OcoOmmBocTi TOOYyMOBM MaTeMathuuHux Mojenei. Crmocobu  omucy:
JNEeTepMIHAaHTHI MOJei, croxacTudHi Mmojeni. KigpkicTe peamizariii 1 TOYHICTh
obuncienp. [loxuOku OOYHCIICHB, AQJITOPUTMIB, MaTeMaTUYHUX  MOJICTEH.
AOcomoTHa 1 BigHOCHA TOXUOKHU. [TomupeHHs moxuoox.

Moay/ibHUN KOHTPOJIb

3micToBHMI Moayab 2. YUnceabHe PpO3B'A3yBaHHsl PIBHSAHb 1 cHcTeM
ajreOpaiyHUX piBHAHD.
Tema 4. Hucenvni memoou piwieHna anzedopaiuHux ma mMpAHCYEHOCHMHUX
PDIGHAHD.

Mertonu BiaauieHHS KopeHiB piBHsSHb. Teopema bonbnano-Komi. Meroa
nuxotomii. Meton xopa. Meron notuunux(HeroToHa), Momudikaiiiss MeTOAIB.
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KoMmOinoBauuii meron. 301KHICTH MeTOMIB. BU3HaueHHA MOXUOKU OOYHCIICHb.
Habnwxene pimieHHsT piBHSHb METOJOM ITepaiiii (MOCIIAOBHUX HAOJUXKEHB).
Teopema mnpo 30DKHICTE METOAY MpOCTOi iTepaiii. BukopucranHs mnakeTiB
MathCAD, MATLAB Ta moBu nporpamyBanHs Pyton st po3s's3yBaHHs piBHSHB,
BOymoBaHi pyHKIIT makeTiB Ta Pyton.

Tema 5. Qucenvni memoou ninininoi anzeopu.

Pimennsa cucremu niHiiHUX anredpaiunux piBHsAHb (CJIAP) metogom [ayca.
Cxema emunoro posmoauty. Ilpsmiit 1 3BopoTHHI X1, OO4YMCICHHS BU3HAYHUKA
matpull merogoMm ['ayca. 3HaxomxeHHs 3BopoTHOI Marpuil. Pimenns CJIAP
MeToZ0oM Tmporony. Itepamiitni meroau pimendss CJIAP. BuznaueHHs 1 BUud HOpM
MaTpuill. 3BEEHHSI CUCTEMHU JI0 BUAY, 3pYYHOMY Uil iTepamiid. Meron mpocToi
iTepaii (Ako61). Teopema npo 301xkHICTE MeTOAy. Meton ["ayca-3eitnens. Teopema
npo 30DKHICTh. [lopiBHSHHSA MeTOMIB. PilleHHS cUCTEeM pIBHSHBb Ta HEPIBHOCTEH y
cepenoBuil naketiB MathCAD, MATLAB Tta moBu mporpamyBaHHs Pyton s
pO3B's13yBaHHS PIBHSAHB, BOy10BaH1 QyHKIIT makeTiB Ta Pyton.

Moay/bHUN KOHTPOJIb

3micToBuit Mmoayb 3. Inmepnonayia ma HAOAUNHCEHHA NOTIHOMAMU
Tema 6. Ilocmanoeka 3a0aui naoauscennusn ynkuyii. Inmepnonayiiinuii noainom
Jazpanoca.

[ToctanoBka 3agaui  iHTepmosuii Ta  excrpamoisuii.  [loOymoBa
1HTepnoJsiuiiiHoro nosiHoMy Jlarpawxka. Ilpuknaau Buxopuctanss. IloxuOka
iHTepnossIiiHoi popmynu Jlarpanxa.

Pimenns 3amadi inTepnonsmnii y cepemopuii makerie MathCAD, MATLAB ta moBHu
nporpamyBaHHs, BOy10oBaH1 (hyHKIII1 makeTiB Ta Pyton.

Tema 7. Ilepwa i opyza inmepnonayiiini gpopmynu Heromona. @opmyna I'ayca.
Kinmesi pi3HmIl Ta iX BiacTUBOCTI. BuBij mepmioi Ta apyroi 1HTEPHOJAIIHHOT
dbopmynun HproroHa. 3anuimikoBi 4ieHW iHTepHoysHiiHUX (opmyn. lleHTpanbHi
pizaui. [lepma Ta npyra intepnosnsamniiai popmynu ["ayca.

Tema 8. Habnuoswene ougpepenuirosannsa @yukuyin ,3a0anux AK maoauysa .
36opomna inmepnonauyis.

Ha6mmxkene nmudepenmniroBanHs (yHKINH ,3amanux sk Tabmwmims. OriHka
NOoXUOKH. 3BOPOTHA 1HTEPIOJIALIIS.

Monyas 2.

3mictoBuit monyas 4. Habauxncennsa @ynkuyin. Ilodyoosa kpueoi no
moukam.
Tema 9. Cnaaitn-inmepnonauisa.
[TocTanoBka 3amaui. 3aranbHui BUTISA KyOiuHOro crutaiiHy. [ToOymoBa KyGigHOTO
criaiiny. Buwam  crumaiiHiB.  BupimieHHs 3amadi 3HAXOJDKCHHS  KOE(iIi€HTIB
KyOI4HOT'O CIUIaliHy 3a JOMOMOTOI0 METOJa MporoHy. PimeHHs 3amayi crijaitHOBOi
inTeprionsanii  y cepemosumii  makeTiB  MathCAD, MATLAB Tta wMmoBH
nporpamyBaHHs Pyton 1ist po3B'si3yBaHHsSI piBHSIHb, BOyJ0BaH1 ()yHKIIII AKETIB Ta
Pyton.



Tema 10. Memoo naiimenuwiux keaopamie (MHK).

Meton nHaliMeHmux KBaapatiB. IlocTtaHoBka 3amayi. 3arajbHUM BUIAJOK.
Crenenuit 6azuc. Bunagok miHIHHUX QyHKIIH. ATTpokcuMariis TabJUYHUX JaHUX 32
JIOTIOMOT'OI0 MPSAMOI Ta TTapaboIIH.

MHK y Bunanky HeniHiiHux GyHKIid. MeTonu giHeapu3aiiii.

Pimenns 3amaui ampokxcimarii y cepenmoBuii nakeTiB MathCAD, MATLAB Ta
MOBH IporpamyBaHHs Pyton, BOynoBaHi pyHKIIii nakeris Ta Pyton.
MoayabHUN KOHTPOJIb

3micToBuiit Mmoayasb 5. Hucenvne inmezpysanns.
Tema 11. Haoauocene oouucnennsa inmeepanie. Illocmanoeka 3adaui. @opmynu
npamokymuukie. Keaopamypui  gopmyau  Hewomona-Komeca. Iloxuoku.

@opmyna Pynce.
ITocraHnoBka 3amaui oO4YMCIEHHs 1HTerpainy. Haimpocrimi KaaparypHi
dbopmynmu — dopMmynu JIiBHX Ta TpaBUX NPAMOKYTHHKIB . ['eomeTpudHa

iHTeprperanis. Ilorpimuicts dopMyn. dDopmyna cepeaHiX MNPSIMOKYTHHKIB.
['eomeTpuuna iHTepnpeTartis. [loxubka popmynu cepeaHix TPSIMOKYTHHKIB.
3aranpHa i€ KBajgpaTypHuxX Gopmya. BuBia 3aranpbHOr0 BUIY KBaJpaTypHOI
dbopmynn - ¢opmyna Hseiorona-Koreca. dopmynu mnpsMokyTHUKIB. Dopmyia
tpaneriii. @Popmyma Cimncona(dhopmyna mapabdon). [eomeTpuuHuil 3MICT.
3amumkoBuid wieH ¢(opmynn Cumncona  Iloxubku kBaaparypHuX (HOpMyJI.
®opmyna Pynre. Meroguka 4YMCENbHOTO IHTETPYBAaHHS Y CEpPEIOBUILI IAKETIB
MathCAD, MATLAB Tta MoBu nporpamyBanHs Pyton, BOynoBaHi (pyHKIIT TAKETiB
Ta Pyton.

Tema 12. Keaopamypnui chopmyau Yeouwesa, I'ayca.

KBagparypuna ¢opmyna YeOumena. Heponiku kBagpatypHoi (opmynu
YebumeBa. OcobnuBocTi BukopuctanHa. Ksampatyphna ¢opmyna [ayca. Bun
noniHoMiB Jlexanapa. ['eomerpuuna iHTepripeTallisi. BrmacTUBOCTI TOJIIHOMIB
Jlexxannpa. Busin popmynu [Mayca. OcobnuBocti Bukopuctans. [Ipuknam.

Tema 13. Yucenvne piwennsa ninitinux inmezpanivHux pieHanv. Inmezpanvhi
pienanusa @peozoarvma, Bonomepa. Memoo Kinyesux cym.

[TocTanoBka 3ama4ui OOYUCIICHHS IHTETPATBHUX PIBHSIHBb. Buan iHTETpaibHIX
piBHsHB. PiBHsSHHS @penronpMa mepuioro Ta Apyroro poxy. PiBusuus Bombrepa.
Teopis ®pearoapMa, OCHOBHI TMOJOKEHHSA. 3aMiHAa 1HTErPajIbHOrO PIBHAHHS
CUCTEMOIO JIIHIMHUX anreOpaiyHuX piBHSIHb — METOJ KiHLEBHUX cyM. [Ipukmnanu.

MoayabHUN KOHTPOJIb

3microBuit MoayJub 6. Po3e'azannsa 3euuaiinux ougepenyianvHux pi6HAHbL
(34P)

Tema 14. 3aoaua Kowi. Q0noxkpokoei memoou. Memoou Eiinepa . Memoo
Pynze-Kyma
[TocranoBka 3amaui Komri. OpHoxpokoBi metonu. Merton Ednepa. Yrtounenwii
meton Eitnepa. Meton Pynre-Kyra. Meroanka 3'sicyBaHHS MOPSAKY MOXHUOKH
HaOkeHoro Meroxy pimeHHs 3azadl Komi. ['eomerpuyna 1HTEprnperanis
OJIHOKPOKOBUX MeToA1B. MeTouka uucenbHOro po3s’sizanHHs 3P y cepenoBuii
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nakeTiB MathCAD, MATLAB Tta moBu nporpamyBanHs Pyton, BOynoBani ¢pyHKIii
nakeTiB Ta Pyton.

Tema 15. bazamokpoxkosi memoou piwiennsa oughepenuyianvnux pieHAans. Memoo
Minna. Memoo Adamca. Iloxubdka memodois.

PiznunieBi meroau posB'szyBanHs 3amadi Komri ( merogm Tumy Anmamca -
CKCTPamNoJIALIMHI ~ Ta  IHTEpHoJsliiiHi).baraTokpokoBi  MeTOomM  PINICHHS
mudepeHuianbHuX piBHAHb. Merox MinHa. 3aranbHa noxubOka meTony MinHy.
Meron Anamca. 3aranpHa moxuoka Meronay Axamca. 3aCTOCyBaHHs MeToA1B MijHa
1 Anamca. [Ipuknanu
Tema 16. Pimuenna cucmem 3euuaitnux ougepenyiaivhux pienans I nopaoky.

PimenHs cucrem 3BUYaiiHUX OudepeHUiadbHuX piBHAHb | mopsaky Meton
Eitnepa. Pimenns 3amaui Komwm s 3BHYaiHMX AUQEpEHIIaIbHUX PIBHAHD
MOPAJIKY BHILE TIEPILIOTO.

Tema 17. Bupiwenna cpanuunux zaoau. Memoo Kinuesux pizHocmeu 0.
JUHIHHUX 2PAHUYHUX 3A0aY.

3amiHa TOX1MHMX (YHKIIA 3a JOTOMOTrOK KIHIIEBHX pi3HOCTEeH. Merona
nporony. Omiaka moxuOku. CrTidKicTh Ta 30DKHICTh PI3HHUIIEBHX CXEM.
KomMmm’'torepue MozaemoBanHs B cepefopuinax maketiB MATLAB, MathCAD Tta
Pyton. [Ipukmnanu.

MoayabHUN KOHTPOJIb



4. CTpyKTYpa HABYAJIBHOI AMCHUILIIHU

KinekicTs rogusa

Ha3zBa 3MicTOBHOIO MOZyJIs 1 TEM VYcboro VY tomy uucii
bl 1 n1a0. C. p.
1 2 3 4 6
Moayas 1

3micToBHMIT MoayJb 1. Kinacudikanis moxudok, aii 3 HAGAMKEHHUMH BeJIMYMHAMH.
MATLAB T1a MoBH

OcHoBu podoTm Yy
nporpamyBaHHs Pyton

cepeoBHIIE

naketiB MathCAD,

Tema 1. Bemyn 0o nasuanvhoi 2 2
oucyunninu «Memoou oouucienvy .
Tema 2. 3uatiomcmeo 3 naxemamu | 29 2 4 23
MathCAD, MATLAB. OcHosHi
xapakxmepucmuku i RpuHyuny pooomu.
Ocnoeu pobomu y cepedosuwyi Pyton.
Tema 3. Mamemamuune mooentoganns. | 6 2 2 2
Ocnosu meopii noxubox .
Moay/ibHUII KOHTPOJIb 2 2
Pa3zoM 3a 3MicTOBHUM MOJTyJieM | 39 8 6 25
3micToBHUII MOAYJIb 2. UncesibHe pO3B'sA3yBaHHsI PiBHSIHb i CHCTEM PiBHSIHD
Tema 4. Yucenvni memoou piwenns | 18 6 6 6
aneebpaiyHux ma MpancyeHOeHMHUX
DIBHAHD.
Tema 5. Yucenvni memoou ninitinoi | 16 6 4 6
aneeopu.
Moay/ibHUIT KOHTPOJIb 2 2
Pa3om 3a 3MICTOBHUM MOJTyJIEM 2 36 12 12 12
Ycboro roxus
3MmicToBHMIT MOAYJIb 3. IHTEpnOJIsiIist TA HAGIMIKEHHS MOJIHOMAMM
Tema 6.  [locmanoeéxka  3adaui | 16 4 4 8
HAOUICEHHSL @yHxyii.
Iumepnonayitinuti noninom Jlazpansrca.
Tema 7. Tepwa i opyea | 21 4 6 11
inmepnonsayiuni  gopmyiu Heromona.
Dopmyna layca.
Tema 8. Habnuocene | 21 4 2 15
oughepenyitoeanus QyHKyYil, 3a0aHUX
AK mabauys. 360pomHa iHmepnoasYyisi.
MoayJbHHiT KOHTPOJIb 2 2
Pazom 3a 3MiCTOBHUM MoyJieM 3 60 12 14 34
KoHTpoJILHUI 3aXil — eK3aMeH
Yceboro roaun (3 cemecmp) | 135 32 32 71
MoayJs 2
3microBuii MmoayJib 4. Haoauxenns ¢pynkuiii. [loGynoBa KpuBoi 1o ToUKam.
Tema 9. . Cnaaiin-inmepnonauyis. 14 4 2 E




Tema 10. Memoo Hatimenwiux | 16 4 4 8
keaopamie (MHK).
MoayibHMII KOHTPOJIb 2 2
Pa3om 3a 3micToBHUM MoysieM 4 32 8 6 16
3micToBHMIT MOYJIb 5. HaguuskeHe o0uncieHHs inTerpaiiB.InTerpajibHi piBHsIHHSL.
Tema 11. Habauxcene oo6uucnennsa | 16 6 4 6
inmezpanie. Ilocmanoeéka 3adaui.
Dopmynu NPAMOKYMHUKIG.
Keaopamypni ¢popmynu Hpviomona -
Komeca. Iloxuoxku. @opmyna Pyncze.
Tema 12. Keaopamypui ¢opmyau | 10 2 2 6
Yeouwesa, lIayca.
Tema  13. Yucenvne  pimennsn | 18 4 4 10
AIHIHHUX — IHMeZPAIbHUX  PiGHAHD.
Inmezpanvni pienanna @peozonvma,
Bonvmepa. Memoo kinyegux cym.
MoayibHMII KOHTPOJIb 2 2
Pa3om 3a 3MicTOBHUM MOJIyJIeM 5 46 12 12 22

3MicTOBHUIT MOaYJIb 6. Po3B'si3annsi 3BHYaiiHMX qudepennianbuux piBusub (3AP)
Tema 14. 3a0aua Kowiu. Oonokpoxkosi | 14 4 2 8
memoou. Memoou Eiinepa . Memoo
Pynze-Kyma
Tema 15. bBacamokpokosi memoou | 17 4 4 9
piuwiennsa ougepenyianbHux pieHAHb.
Memoo Minna. Memoo Aodamca.
Ioxuoka memodis.
Tema 16. Piwennsa cucmem | 14 2 2 10
36UYATHUX oucghepenuyianvnux
pienany I nopaoky.
Tema 17. Bupiwmennsn cpanuunux 3a- 10 2 2 6
oau. Memoo Kinyeeux piznocmeit ons
JUHITHUX 2DAHUYHUX 300a4
MoayibHMII KOHTPOJIb 2 2
Pa3om 3a 3MicTOBHUM MOIyIIEM 6 57 12 12 33

Ycboro rogun(4 cemecmp) | 135 32 32 71
KoHTpoJIbHUI 3aXiX — eK3aMeH
Ycboro roaun | 270 64 64 142
5. Temu cemiHApCHLKHUX 3aHATH
No Kinbkicts
Hasea Temu

/11 TOJIUH

1

2

Pa3zom

6. Temu NpaAKTHYHHUX 3AHATH

7. Temu 1a00paTOPHUX 3aHATH
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No Kinbkicts
Ha3zBa temu
3/m ['omun
1 2 3
3micmoeuit mooyav 1. Knacugpikauia noxubok, O0ii 3
Habauncenumu eeauuunamu. Ocnosu pooomu y cepeooguuie
nakemie MathCAD, MATLAB ma moeu npozpamyeanus
Pyton
1. OcuHoBu po6otu B makerax MathCAD ta MATLAB. 2
1 2. OcHoBu pobotu B Pyton. 2
3. Tloxubxu oOumcieHb. AOCOTIOTHA 1 BIIHOCHA MMOXHOKH. 2
[TommpeHHs MOXUOOK.
2 3Imicmosuit mooyav 2. Hucenvne po3e'azyeannsa pieHAHL 1l
cucmem piGHAHb
4. Metoau pilleHHs TPAaHCIEHACHTHUX pIBHSIHb. 3ajzaya
BIIJIUICHHS] KOpEH1B. MeTo1 TuX0TOMIi. 2
5. Meton xopa, notuuHux. KomOGiHOBaHMIT METOI. 2
6. Meton irepamiii. IlpuBeneHHs CcHUCTEMH 1O METOIY 2
iTepariiil.
7. Pimenns CJIAP wmetomom Tayca. OOumcieHHs
BU3HaUYHKUKA. OOUMCIEHHS 3BOPOTHOI MATPHIII. 2
8. 3BeleHHsA CHUCTEMH 10 BUIY, MPUIATHOMY I METOIY 2
itepanii. Pimenns CJIAP meromom mpocToi iteparrii.
Mertop 3eitnens 2
9. .MoayapHUIl KOHTPOJI.
3 3micmosuit modyav 3. Inmepnonauia ma HadAUINCEHHA
nosinomamu
10.InTepnonsuiiinuii mominoM Jlarpanxa. 4
11.1lepma 1 nppyra iHTepnoisuiini ¢opmynaun HbroToHa. 6
[aTepnonsmiitna popmyna [ayca.
12.Habnwxene audepeHiiroBadHs (QYHKINN, 3aTaHUX SK 2
Ta0IUI. 3BOPOTHA THTEPIIOJISIIIS.
13.MoaynbHUN KOHTPOIb 2
Pa3om (3 cemecTp) 32
4 3micmosuii modyne 4. Haonuoxcenna @ynuxuyiu. Ilodoyoosa
Kpueoi no moukam.
1. CronaliH-1HTepHoJIsLIs 2
2. Meton HaiimeHmux kBajapatiB. JliHIMHA ampoKcHUMAIis. 2
Meron HaWMEHIITNX KBaJIpaTiB. KBanparnuyna
anpoKCUMAIIis. 2

3. MeTron HaWMEHIIMX KBaJpaTiB y BHUITAJIKy HEIIHIMHHX
dynxkuii. Jliniapizaiis.
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4., MoayabHUM KOHTPOJIb. 2
3Imicmosuit modynw 5. Habnuicene obuucnenna inmezpaiie.
Inmezpanvni pienanna.

5. HaOmmxeune 00UYHCIIEHHS IHTerpaiB. Metonu 9
npsaMoKyTHUKIB. Dopmyna Tpamemiii, 0oO0YHCIEHHS
anpiopHOI Ta aroCcTEPIOPHOT MOXUOKHU. 2

6. ®opmyna Cimrcona, o0O4YHCIEHHA ampiopHOi Ta
anmoCTEPIOPHOI MOXUOKH. 5

7. ®opmyna Yebumena ta ['ayca oOuMCI€HHS IHTETPAIIB. 4

8. Iurerpanbhi piBHaHHS Opearonsma , Bonbreppa. 2

9. MoaynbHUN KOHTPOJIb.
3micmosuit  mooyab 6. Pozeé'azanns 36UYAIIHUX
ougpepenuyianvnux pienans (3/[P)

10.Pimenns  3BUYaHUX  AudepeHIlialbHUX  PIBHSHbD. 2
Onnoxpokosi metoau Eitnepa. Meton Pynre-Kyra.

11.PimeHHs 3BUYAMHUX Ju(epeHUladbHUX pIBHSIHb. 4
baratokpokoBl meTonu — MeTol Anamca, meto MinHa.

12.PimeHHsa cucTteM 3BHYAWHUX JAU(EpPEHIIATbHUX PIBHSIHB 2
I nopsinky. Meton Einepa.

13.MeTon KIHLEBHX PI3HOCTEH I JIIHIMHUX TPaHUYHHUX 2
3azay.

14.MonynbHUM KOHTPOJIb 2
Pazom(4 cemecTtp) 32
Pazom 64

12




8. Camocriiina po0oTa

No Hasga temu Kinbkicte

3/m ['oqun

1 |PoGora y cepenoBumi naketiB MathCAD ta MATLAB. 10
BuBdueHHS Ta  3aCBOEHHS  OCHOBHHX  XapaKTEPHUCTHK
MaTE€MaTUYHUX MMAKETIB, IPUHIIUIIB POOOTH.

2 | OcHoBH nporpamyBaHHs Pyton. 6

3 | OcobnuBocTi 1MOOYMOBH MareMaTHYHUX Mozeneil. Crocobu 2
OTHUCY: ACTEPMIHAHTHI MOJICJ1, CTOXaCTUYHI MOJCIII.

4 | Metoau pilieHHsI TPAHCIICHACHTHUX PIBHSHb. 6

5 | Merox HploTOHY [I1s1 CUCTEM HENIHIMHUX PIBHAHb. 301KHICTD 6
METOJY.

6 | 3HaxOo/KEHHS BIACHUX 3HAYECHB 1 BIACHUX BEKTOPIB MATPHIIb. 13
Bukonanus PP.

7 | 3agaui HaOnmmxeHHs QyHkiii. Habmmkene nudepeHuiroBaHHs 16
GbyHKIH, 3a1aHuX K TaOIHI. 3BOPOTHA 1HTEPIOJIAIIIS

8 | Pobora y cepenoBumi naketiB MathCAD, MATLAB, Pyton. 12
3acTocyBaHHS JECKPUIITOPHOI rpaduku
Pazom (3 cemecmp) 71

9 | PizHOBUIM criTaitH-1HTEPHOISAII. 8

10 | HaGnwxenHsa QyHKUIA 32 JONOMOIOK TPUTOHOMETPUYHUX 8
MOJIIHOMIB

11 | PexypenTHi QopMynu IHTETpYBaHHS Ta IHTErPyBaHHS 3a 12
nornoMoror Gopmynu PomOepra.

12 | YucenpHi METOIM IHTETPYBAHHSI MMOJBIMHKUX 1HTETPAJIiB 22
Posp'sizanns  3BuvaiHUX AudepeHianpbHux piBHAHD (3/1P). 27
Pob6ora B makerax MathCAD, MATLAB. Hamucanns script
¢aiiniB. BOynosani QyHKIi.

13 | Po3p'sizyBanHs AudepeHiiadbHUX pIBHAHD Yy MPUBATHUX 6
noxigHux. Bukonanus PP.

Pazom (4 cemecmp) 71
Pa3om 142

9. InauBiayanbHi 3aBIaHHS

15.MeToau HaBYaHHSA

1. ITosicHIOBaJIBHO-TIOCTPATUBHUMN (1HPOPMALIIHO-PELENTUBHUN) METOJ: Ta METO]I
po0OJIEeMHOTO BUKOHAHHS (JIEKIIis).

2. PenponykTuBHUM (J1TaG0paTopHi pOOOTH).

3. HacTKOBO-MOITYKOBHM (€BPUCTUYHUM) Ta JOCHITHULIBKUNA: (caMOCTiiiHa poOoTa
Ta BUKOHaHHs PP, kypcoBoi po6otn).
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4. Jluctmmunina  «Meroau  oOuucieHby  Iependadae  JICKIiHHI (B T. 4. 3
BUKOPHUCTAaHHAM MYJIbTUMEIIMHOTO 0OJIalHaHHA) 1 J1abopaTopHI 3aHATTS IiJl
KEpIBHUIITBOM BHKJIaJlaya Ta CaMOCTIHHY poOOTy CTyJIEHTa 3a MiApYyYHUKAMU 1
MaTtepianiamu, omyOIiKOBaHUMH Kadeaporo (METOAUYHI MOCIOHUKH 1 MEpexeBi
pecypcH), 1o 3ade3nedye 3aKpilyICHHS TEOPETUYHUX 3HAHb, CIPHUSE HAOYTTIO
MPAaKTUYHUX HABUYOK 1 PO3BUTKY CaMOCTIHHOTO HAyKOBOTO MHCIICHHS.
[lepenOaueHo peryssipHi IHAUBITyaJlbHI KOHCYJIbTAIl].

11. MeToan KOHTPOJIIO

BusnaueHHss piBHS 3aCBOEHHS  CTYJACHTOM HABUYAJIBHOTO  Marepiaiy
JTUCITUTUTIHU 3JIIMCHIOETHCS TUISIXOM IPOBEACHHS MOTOYHUX (3axucT jiabd. poOir,
MOTOYHI KOHTPOJBHI 3 TEOPETHYHOTO Marepiany) 1 MiJCyMKOBUX KOHTPOJIB
(3aXUCT 3MICTOBHOT'O MOJIYJIs, EK3aMEH).

Y 3aBmaHHS TOTOYHOTO KOHTPOJIO BXOAWTh CHCTEMATHYHA IIEpPEBipKa
pO3yMiHHS ¥ 3aCBOEHHSA CTYJIEHTOM IIPOTPAaMHOTO Marepiany, BUKOHAHHS
MPAaKTUYHUX 1 J1AOOpaTOpHUX pPOOIT, YMIHHS CaMOCTIHHO MPOPOOISATH TEKCTH
CKJIaJlaHHsI KOHCMEKTIB, HAMKMCaHHSA 3BITiB, 3JaTHOCTI YCHO a00 MHCHBMOBO
MIPEICTABIIATH ITIEBHUI MaTepiall.

[lepen miICyMKOBMM KOHTPOJIEM CTAaBUTHCSl 3aBJAHHS MEPEBIPKU TNIMOWHU
3aCBOEHHS CTYJCHTOM TNPOrPaMHOrO0 Marepialy AMCHMIUIIHM, JIOTIKM |
B3a€MO3B'SI3KM MDK 11 OKPEMUMHU pO3UTaMH, 3JaTHOCTI TBOPYO BUKOPUCTATH
npuaOaHi 3HaHHS, YMIHHS CQOpPMyBaTH CBOE BIAHOIIEHHS 10 MPOOJIEeMH, IO
BUIUIMBAE 31 3MICTY JUCIHILUTIHY.

12. Kpurepii ouiHioBaHHs1 Ta po3noiija 6aJiB, iKi OTPUMYIOTH CTYA€HTH

12.1. Posmoain OaniB, #AKi OTPUMYIOTh CTYJIEHTH (KUIbKICHI KpHUTEpii

OITIHIOBAHHS )
3 cemecTp
Ckia1oBi HaBUAIBHOT banu 3a ogHe 3aHATTS Kinpkicts 3auTh | CyMapHa KiJIbKiCTb
poboTHn (3aBIaHHs) (3aB/1aHp) OaJtiB

3micToBHUIT MOaYJIb 1

BukoHaHHs 1 3aXUCT 3.5 3 9..15

1a00paTOpHUX

(MpakTUIHUX) POOIT

MoynpHHIA KOHTPOJIb 3...5 3 9...15
3MicTOBHUI MOTYJIb 2

BukonanHs 1 3aXuCT 3.5 5 15...25

1a00paTOPHUX

(mpakTUYHMX) poOIT

MoynpHHIA KOHTPOJIb 3...5 3 9...15
3MicToBHUIT MOIYIBb 3

BukonanHs 1 3axuct 3.5 3 9..15

1ab0paTOpHUX

(TpaKTHYHMX) POOIT
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MonynbHHI KOHTPOJIb 3...5 3 9...15
Bukonanns 1 3axuct PP 9...15 1 9...15
Veboro 3a cemecTp 3 CEMECTP 60...100
4 cemecTp
CkaioBi HaBYAIIBHOT banu 3a ogHe 3aHATTS KinbkicTh 3aHITH Cymapha
poboTu (3aBOaHHS) (3aB/1aHb) KUIBKICTh OatiB

3micToBHUIT MOayJIb 4

BukoHaHHS 1 3aXUCT 3.5 3 9..15

1a00paTOPHUX

(mpaKTHYHHX) POOIT

MoayibHUN KOHTPOJIb 3...5 3 9...15
3MicTOBHUIT MOAYJIB S

BukonaHHs 1 3aXUCT 3.5 4 12...20

1ab0paToOpHUX

(MpakTUYHMX) POOIT

MoynpHHI KOHTPOJIb 3...5 3 3...15
3MicToOBHUIT MOaYJIb 6

BukoHaHHs 1 3aXUCT 3..5 4 12...20

1ab0paTOpHUX

(mpakTUIHUX) POOIT

MoaynpHHIA KOHTPOJIb 3...5 3 9...15

Veboro 3a cemectp 4 ceMecTp 60...100

CemecTpoBUi KOHTPOJIb (ICMIUT/3aMI1K) IPOBOJUTHCS Y pa3l BIIIMOBU CTyAEHTa
BiJl OaJliB MOTOYHOTO TECTYBaHHS M 3a HAsBHOCTI JONMYCKYy 10 icnuty/3amiky. ITig
4yac CKJIaJIaHHS CEMECTPOBOTO ICIUTY/3JIIKy CTYACHT Ma€ MOXJIUBICTH OTpUMATH
makcumyMm 100 Ganis.

biner mis icnuTy/3aiKy CKIa1a€Thes 3 3-X MUTAHb. ..

[Turannas Oanm
1. TeopeTnuHe 0..30
2. IlpakTuune 0..35
3. IlpakTuune 0..35

12.2. SIxicHi kpuTepii OI[IHIOBaHHS
HeoOxigauii 00csr 3HaHb I OJep KaHHS ITO3UTUBHOI OITIHKU:
® TMpeAMET YUCEIbHUX METOJIB, HOTO OCHOBHI TOHSTTS, BUMOTH JI0 YHUCEITHHUX
METO/IIB;
e cranu po3B’s3yBaHHA 3amad Ha EOM, 0coOiMBOCTI MOOyA0BHM MaTeMaTUYHUX
MOJIeJIeH; TTIOHATTS PO OOYMCTIOBAIbHUIA €KCIICPUMEHT;
® YHCENIbHI METO/IM JIIHINHOT anreOpu;
® yycelbHI METOJIU PIIICHHS HEJIHIMHUX PIBHSHB;
e MeToau 0OpOOKM JaHUX (METOAM IHTEPIIOJIALIi, alpOKCUMAIllS JaHUX, YUCEIIbHE
nudepeHIlitoBaHHS Ta IHTETPYyBaHHS, CTATUCTUYHA 00pOOKa JIaHKX);
® yYucelbHE IHTETPyBaHHS;
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® 4YycelbHI  METONM  pIIICHHS  3BHYAWHUX  AUdEpeHIllabHUX  PIBHSHbD,
IHTErpabHUX PIBHSHB;

e CKJaJ 1 MpU3HAYCHHS MakeTiB npukiaanux nporpam MathCAD, MATLAB;

e 3acrocyBanHs mnakeTiB MathCAD, MATLAB nnsa pimeHHst 3aad 4ucesIbHOI
MaTEeMaTHKH;

® 3aCTOCYBaHHS MOBHU MporpamyBaHHs PYtON st BHpilleHHs 1HXEHEPHHX 3a7ad
3a TOTIOMOT'OX0 YHCEIbHUX METO/IIB.

HeoOxigauii 06csar BMiHB IJIs OJep KaHHS ITO3UTUBHOI OITIHKU:

e OOIrpyHTOBYBaTH BHOIp YHCEIBHOTO METOJy pPO3B’A3yBaHHSI MaTeMaTUYHOL
3aJ1ayl, 3HaTU 0COOIMBOCTI oro peamizaiii Ha EOM,

® BOJIOJITH aJTOPUTMOM METOJly, BMITH CKJIACTH Mporpamy Ha OJHIA 3 MOB
IporpaMmyBaHHs, BUKOpucToByBatu rorose I1I1I1;

® MPOBOJUTU HEOOX1THI OOUUCIICHHS 1 aHAJI3 OTPUMAHUX PE3YJIbTaTIB.

12.3 Kpwutepii oriHtOBaHHS pOOOTH CTYJEHTA MPOTATOM 3 CEMECTPY

3anoBisibHo (60-74). ITokasarn MiHIMYM 3HaHb Ta yMiHb. 3aXHCTHTH BCi J1abopaTopHi
poboTH, iHAMBIAyanbHEe 3aBHaHHsA. YMité mnpamtoBat y nakeri MathCAD. 3unatu meronu
YUCEIBHOTO PO3B’sI3aHHSA PIBHSHB : JIXOTOMIi, XopJ, HpioToHa, KOMOIHOBaHUH, METOJI TIPOCTOT
itepanii. YMmitu pimaru CJIAP meromom ['ayca Tta iteparmiiinuMu MmetogaMu. 3HaTH METOIHU
HaOmkeHHs (QyHKIiH. BukopucroByBaru BOymoBani ¢yskiii makery MathCAD nns BupimreHHs
3a/1a4 YHUCEIBHOTO aHAaIIi3Yy.

Hoope (75-89). TBepao 3HaTH MiHIMYM, 3aXMCTUTH BCi 1HIUBiAyallbHi 3aBJaHHS, BUKOHATH
Bci KP , 3axucTuTé BCi TEOpPETWYHI MUTAHHA Ta IM03a ayJUTOPHY CAMOCTiIHHY poOoTy. YMITH
npairoBati 'y makerax MathCAD, Matlab (Octave), ckiagatu mporpamu st BUPIIICHHS 3a71a4
YuCeNbHOT MaTeMaTuku B Pyton. 3HaTW METOAM YMCENBbHOTO PO3B’SA3aHHS PIBHAHB : JIXOTOMII,
xopa, HeroTona, komOiHOBaHuU#M, MeTo/ npocToi itepamii. Ymitu pimatu CJIAP meronom Mayca
Ta iTepalliiHUMU METOaMH. 3HATH METOAM HaOIMxKeHHs QyHKUiid. BukopuctoByBaT BOyA0BaH1
¢yukuii nakerisB MathCAD, Matlab (Octave), Pyton as BupiiieHHs 3a/1a4 YHCEILHOTO aHAII3Y.

Bigminno (90-100). 3maTi BCi KOHTPOJIBHI TOYKH 3 OI[IHKOK «BiIMIHHO». JIOCKOHAJIBHO
3HATU BC1 TEMU Ta YMITH 3aCTOCOBYBATH iX.

Kpurtepii ouiHIOBaHHS poOOTH CTYI€HTa MPOTIroM 4 cemecTpy

3apoBiibHO (60-74). Matu MiHiMYyM 3HaHb Ta yMiHb. BiampamroBaTd Ta 3aXHCTUTH BCi
nabopaTtopHi poOOTH Ta JOMAIHI 3aBIaHHS. 3HATH METOAU HAOMWKeHHS (DYHKIINA CIUTaliHaMHu,
BMITH KOPHCTYBaTHCS MeTo/IoM HaiiMeHmux kBajapaTiB (MHK). YMitTi dwucenbHO iHTErpyBatH ,
BUDINIYBATH IHTETpalbHI pIBHSAHHA. 3HATH METOJM YHCEIBHOTO pO3B’S3aHHS 3BHYAMHHX
nudepeHIifHNX pPIBHSAHb Ta CHCTEM 3BHYAHUX TudEpeHIIHHUX piBHSAHb. BHKOpHCTOBYBaTH
BOynoBaHi ¢pyHkiii makety MathCAD ist BUpillieHHS 3a/1a4 YMCEIbHOTO aHai3Yy.

Hoope (75 - 89). TBepmo 3HaTh MiHIMyM 3HaHb, BUKOHATH yCi 3aBaaHHs. [loka3aTH BMiHHS
BUKOHYBaTH Ta 3aXWINAaTH BCi J1abopaTtopHi poOOTH B OOyMOBJIECHHH BUKJIAJaueM CTPOK 3
OOTpyHTYBaHHSIM PIIlICHb Ta 3aXOJiB, sIKi 3alPOTIOHOBAHO Y poOOTax. 3HATH METOIN HAOIHKEHHS
¢yHKUIA craitHaMu, BMITH KOPUCTYBaTHCS MeToqoM HaiiMmeHmmx kBaaparie (MHK). Ywitu
YUCEJIBHO IHTETPYBAaTH , BUPINIYBAaTH IHTETPalbHI PIBHAHHI. 3HATH METOAM YHUCEIBHOTO
PO3B’s3aHHA 3BUYAHUX TU(EPEHIIHUX PIBHSHb Ta CUCTEM 3BUYalHUX AU(epeHLIHHUX PIBHSIHb.
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BukopucroBysatu BOynoBaHi ¢yHkiiii makeris Matlab (Octave), Pyton mns BupimieHss 3amad
YUCEIHHOTO aHaTi3y.

Biaminno (90 - 100). IToBHO 3HATH OCHOBHIN Ta JOAAaTKOBHMH Marepian. 3maTh BCi
KOHTPOJIbHI TOYKH 3 OLIIHKOIO «BIAMIHHO». 3HaTH ycl TeMu. OpieHTyBaTucs y HIAPYyYHHUKAX Ta
nociOHMKax. be3moMuIKoBo BUKOHYBATH Ta 3aXHUIIATH Bci 1abOpaTopHi poOOTH B 00YMOBJICHHIA
BUKJIaZ]au€M CTPOK 3 JOKJIAJHUM OOIPYHTYBAHHSM DIlIEHb Ta 3aXOJIB, SIKI 3aIPONOHOBAHO Y
poborax.

IIkana ouiHOBaHHA: 0aJIbHA | TPAAMLIHHA

: O1uiHKa 3a TPaJUIIHOIO NIKAJIO0
Cywma 6aniB — - - ;
IcnuT, nudepeHuiioBanmii 3amiK 3aik
90 - 100 Bigmiaao
75—89 Hobpe 3apaxoBaHO
60 - 74 3a10BIJILHO
0-59 He3anosiipHO He 3apaxoBaHno

16.MeToauuHe 3a0e3ne4eHHSA

1. Kapramo A.B.Cko0 O.A., Xanrypun B.A., Tpodpumoa WN.A., YepHuiion
I0.K.,

Uepnomran JIL.U., Spoas O.B. Mudopmaruka. Yueb. mocobue mno 1ab.
npakTukymy. — XapbkoB: XAH, 2005. — 177c.

2. Slpoas O.B. Ilarokmna A.B. UucineHHbIe METOABI C HCIOJIB30BAHHEM
Marematnueckux nakeroB MathCAD, MATLAB. Yacrtsl.Yueb. mocoOue 1o
na6. mpaktukymy. — XapekoB: XAU, 2008. — 87c.

3. Sposas O.B. Ilatrokmna A.B. UYucneHHble METOIBI C HWCIOIH30BAHUEM
marematndeckux nakeroB MathCAD, MATLAB. Yacte2. Yueb. nocobue 1o
nab. mpakTukymy. — XapbkoB: XAH, 2009. — 98c.

4. Yepuspiuen FO.K., SAposas O.B., bakymenko H.C., Yrpiomo M.JI. [Ipumenenue
naketa MATLAB B nH:keHEpHBIX pacueTax. — Xapbkos, 2004. — 41 c.

5. Muxaiinenko C.B. Ilpuxnannas matemaTtuka: JlabopaTOpHbIA MPaKTUKyM IO
gyrcieHHbIM MeToiaM. — XapbkoB: XAUW um. H. E. XKykosckoro, 1992. — 102c.

6. CoxonoB FO.H., Sposas O.B. [lpubnmxenue dynkumii. [I[pumenenre nakeros
MathCAD u MATLAB nns pemienust 3a1a4 MHTEPIOJIALMHA M alllIPOKCUMAIUU
byukuit: Yueb. mocooue— X.: Hai. a’spokocM. yH-T «XapbK. aBHall. WUH-TY,
2016. - 126 c.

14. PexoMeH10BaHa JliTepaTypa
bazosa

1. HdemunoBuu B.I1., Mapon M.A. OcHOBU 0OUYHCITIOBaIbHOI MaTeMaTUKU. M.,
1963.

2. Coxkono O.10., 3apeupka I.T., ontkesuu I'.M., Sposa O.B. [npopmaTuka mis
1HKeHepiB. — XapkiB;Pakr, 2005.-423c.
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3. Typuak JI.I. OcHoBu uymcenbHux MeroiiB: Ham. mociOonuk. — M.: Hayka,
['on.pen.diz.-mar.iit., 1987. — 320c.

4. OukoB B.®. Mathcad 14 nns cTyneHTOB, HHX)EHEPOB U KOHCTpYKTOpoB. — CIIO.:
BHYV, 2009. —384c.

5. AnekceeB E. P., Uecnokosa O. B. Pemenne 3a1a4 BEIYUCIUTEIFHON MaTeMaTHKH
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