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TTporpaMy MOTO/IKEHO 3 TaPaHTOM OCBITHBO — NpodeciiiHoi mporpaMH MpUKIaHA ¢izuka
€HepreTHYHHX CUCTEM
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TIporpaMmy NOTO/KCHO 3 FAPAHTOM OCBITHBO — npodeciiinoi nporpamMu npukianHa izuka
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IIporpaMy NOrojuKeHO METOIHYHOIO KOMICIEIO HABYAILHO-HAYKOBOTO IHCTUTYTY KOMIT IOTEPHOT
(i3MKH Ta EHEPreTHKH

Iporokon Bia 21 rpyaussa 2023 poxy Ne 12/23

'osoBa MeToaM4HOT KoMicii HaBuaibHO-HAYKOBOro iHCTHTYTY KOMII' 10TEPHOI (Di3nKn Ta
CHEpreTHKH

)
/6/7‘ ~ Jleunc ITIPOTEKTOP



BCTYII

[Iporpama HaBYaIBHOT TUCIUILTIHU «MeTo 1 HaOMMKEHUX PO3PaxXyHKIB» CKIIaeHa BIiAIIOBITHO
10 OcBiTHBO-TIpOdeciiinux mporpam «llpuknanHa ¢izuka eHepreTHIHUX CHCTEMY,
«Komn’rorepHa ¢izukay, «lIpukinanna ¢izuka HeTpagUIIHHOT €HEPTeTUKWY» MIATOTOBKU
nepuoro (0akaiaBpChbKOTO) PiBHS OCBITH

CTeLiaNbHICTh 105 Ipuknagna ¢izuka Ta HAHOMaTEpiaIn

1. Onuc HaBYAJBLHOI AUCHUILTIHI

1.1. Metor0 BUKJIaIaHHA HaBYAIbHOI JUCIIAILUIIHA €

MeTor0 BUKIaJaHHSA TUCHUIUIIHU € JONOMOITH CTYIAEHTaM 3acBOiTM MaTeMaTH4HI METOJU
HaOMMKEHUX PO3PAXYHKIB, SKI JalOTh MOXJIMBICTH aHaJ3yBaTH 1 MOJENIOBAaTH MPUCTPOI,
MIPOLIECH 1 SIBUINA 3 SKUMU 3yCTPIHETHCA CTYIEHT B MalOYTHBOT NISTIbHOCTI SIK CIIELIAICT.

1.2. OcHOBHUMH 3aBJaHHSIMU BUBYEHHS IUCIIUIUIIHU €

3aBAaHHA BUKIQJAHHS AMCLUUIUIIHM TOJIATa€ B TOMY, L[00 Ha NpHUKIAagaX MaTeMaTHYHHX
MOHATH 1 METOAAaX MPOJAEMOHCTPYBATH CTYAEHTaM CYTHICTh METO/11B HAOIMKEHOTO PO3PaxXyHKY 1
iX poJib y 311IICHEH] HayKOBO TE€XHIYHOTro nporpecy. HeoOxiHO HaBUMTH CTYAEHTIB MpHiioMaM
JOCTIIKEHHS 1 pO3B’s3aHHS MPUKIAJAHUX 33734 (I3UKM Ta MEXaHIKH, BUPOOUTH y CTY/IEHTIB
BMIHHSI aHAJII3yBaTH OJIep’KaHl pe3yibTaTH, MPULIECHUTH iM HaBUYKH CaMOCTIHHOTO BUBYEHHS
JTEPATypH 3 METO/IIB CKIHUCHHHUX Ta TPAaHUYHUX €JIEMEHTIB 1 1X 3aCTOCYBaHb.

1.3. KinpkicTh kpeauTiB 4

1.4. 3aransHa KUIBKICTh Toaud 120

1.5. XapakTepucTrKa HaBYaIbHOT TUCIUTUTIHN
Hopmarusna / 3a Bu6opom
Jlenna opma HaBYaHHS | 3aouHa (aucTaHIiitHa) popMa HaBYAHHS
Pix minroroBku
3-it | -t
Cemectp
6-it | -t
Jlekuii
32 ron. | roz.
[IpakTuHi, cCeMiHapChKi 3aHATTS
roj. rona.
JlaGopaTopHi 3aHATTS
32 ron. | rom.
CamocriiiHa po6oTa
56 rop. | roJI.
B tomy umcni inAMBiAyanbHI 3aBIAHHS — TO]I.

1.6. 3amaHoBaHi pe3y/nbTaTH HABYAHHS

VY pe3ynbTari BUBYCHHS HAaBYAJIbHOI TUCIUIUIIHUA CTYJIEHT OBHHEH

3HaTH: 0a30Bi MOJOXXEHHS 1 OCHOBHI MOHATTS METOMAIB HAOMIKEHUX pPO3pPaxyHKIB,
MOJKJIMBOCTI X 3aCTOCYBaHHS.

BMITH: CKIIQJIaTH MaTeMaTH4YHI MOJIENI MPOCTINHX (I3UYHUX Ta MEXaHIYHUX MPOLECIB Ta
BUKOPHUCTOBYBATH METOJIM YHCEIHHOTO PO3B’S3aHHSA, NpPOAaHATI3yBaBIIM 3ajady, HpPaBUIbHO
oOpatu HaOMMKEHU MeTo 1 po3B’sI3Ky. 3anporpaMyBaBIld BiIIOBIIHUNA aJTOPUTM, OTPUMATH



4

yuciaoBui  pesynbraT. OIIHUTH MOXMOKY, IO BHUHHUKJIA B pe3yabTaTi pO3B’SI3KY 1
MIPOIHTEPIPETYBATH OACPKaH1 pe3yabTaTH.

IIpoepamni pezynomamu HAB4AHHA.

[IPH1. BuxkopucToByBaTH 3HaHHS B raiy3i NpUKIaaHOl (i3UKH, MATEMaTHKH, €ICKTPOHIKA
Ta 1H(GOpPMAIIMHAX TEXHOJOTI Ui BUKOHAHHS HAYKOBHX JIOCHI/DKEHb Ta pO3B’sS3aHHS
BUPOOHUYMX 33/1a4.

[IPH2. 3naxoauTH Ta aHANi3yBaTH HAayKOBY Ta HayKOBO-TEXHIYHY iH(opmariio B ramysi
NpUKIAAHOT (QI3UKK Ta HAHOMATEPIaiB 13 BITYM3HIHHUX Ta 3apyOLKHUX JDKEpPEN, B TOMY YHCH 3
BUKOPUCTAHHSAM CYYaCHUX MOITYKOBUX CHCTEM.

[IPH7. ®ynaaMeHTanbHO PO3YMITH Ta 3HATH IPUHIIMIIB HAYKOBOi pOOOTH Ta HAyKOBOTO
METOTy, BKJIFOUAIOUX €THYHI Ta CYCH1IbHI OOMEKEHHS Ta MOYKJIMBOCTI.

[IPHS. Bwmitu po3poOmtoBaTu TrinoTe3d Ta 3alpolOHOBYBAaTH CIOCOOM IX MEPEBIPKU 3a
JOTIOMOT'OFO BIAITIOBIHUX aHATITUYHUX, €KCTIEPUMEHTAIBHUX Ta YUCEIHHUX IHCTPYMEHTIB

[TPH9. ITpodeciitHo MOBIAOMIISATH PO HAYKOBI IPOOIEMHU, pE3yabTaTH Ta HEBU3HAYEHOCTI,
YCHO Ta B MUCbMOBIH (hopMmi.

[IPH11. Bwmitu mpamioBatd He3alekHO, ajleé TaKOXK y TICHIA CHIBIpall 3 IHIIKMH, 1100
BYACHO BUKOHATH JIOCITITHUIIBKHHA TPOEKT

[IPH12. KpuTu4yHo po3yMmiTH HAyKOBI METOJOM, MaTH Kpalle pPO3YMIHHS HayKOBOTO
MIPOLIECY K TAKOTO, a TAKOK PO3YMITH NMEPCHEKTUBU MailOyTHHOT pOOOTH.

2. TeMaTHYHUHM IJIAH HABYAJIHLHOI TUCHHUILIIHA

Po3zaia 1. YuceasHi meToan ajredpu

Tema 1. Po3B’s130K ajire0paivHMX Ta TPAHCUEHIEHTHUX PIBHAHD

Teopis moxubok Berym.. AGcomoTHa Ta BiTHOCHA MOXHOKHM BennunH Ta GyHkiii. Knacudikaris
MOXUOOK.

Kopeni MHOTOUIEHIB.
Teopema besy. Cxema ['opHepa. CUMBOIBHHI PO3B’I30K PIBHSAHB Ta X CUCTEM

Po3B’s130k anreOpaiyHuX Ta TpaHCIEHACHTHUX PIBHSIHB

BinokpemitoBaHHSI KOPEHIB pIBHSHB;, YTOYHEHHS KOPEHIB PIBHSHB: METOJU IOJOBHHHOTO
TUICHHS, XOp/I, JOTHYHMX; iTepalliii, mporpamu makera Mathcad.

Po3B’5130K cHCTEM JHIAHKX Ta HEMIHIMHKUX anreOpalyHux piBHsHB, [Iporpamu makera Mathcad,
Mertoau itepaniidl, HetoTona. Metonu mpoctoi irepartii, 3eiens, NOKOOPAMHATHOTO CIYCKY Ta
HaWIIBUALIOTO TPAIIEHTHOTO CIYCKY.

Jlesiki MeTO M JTiHIHHOT anreOpHu.

[Ipsmi MeTonu po3B’s3aHHS JTHIAHUX cucTeM. Irepamiiini Meroau. [lorano oOymoBIeH1
cuctemu. MeTtoiu perynspizamii

[IpobGiema BilacHUX 3HAYEHB

YacTtkoBa npobiema BIacCHUX 3HaYEHb

[ToBHa mpobnema BIacHUX 3HaUYEHb

Tema 2. HaOumxenns: GyHkuin

[HTepnomnsmisa

InTepnomnsuiiini noniHomu Jlarpanxka ta Hetotona. Meron HalimeHmux kBajapatiB. I[Iporpamu
nakera Mathcad.

MeTto1 HallMEHIIUX KBaApaTiB.

[Mporpamu mnakera Mathcad.Anpokcumartiss crnaiiHamu. Bapiamiiini Ta npoekuiiini mMeronu
arnpoOKCUMAIli.

AnpokcuMallis Ta CXOAUMICThb
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Tpuronomerpuuni MHorowienu. HaOmmwkennst ¢yHkuii pspamu @yp’e. Peanizamis 3amad Ha
I[TEOM

Po3ain 2 Yucaosi MeToam aHamizy
Tema 1. UncsioBe nudepenniroBanis GpyHKUii ogHi€l Ta 6araTbox 3MiHHUX

IMoxinai QyHkmil, mo 3amaHa Ttabiuieo. Meroaum OOYUCIICHHS YACTKOBHX ITOXITHUX.
Crpykrypa popmyn uyucensHoro audepeniiroBants. [loxubka anmpokcumariii moxigHux.

Tema 2 YncJsioBe inTerpyBanus ¢gyHkuii ogHiei Ta 0araTboxX 3MiHHMX

HaGmmkene o04nCIIeHHs] BUBHAUYEHOTO IHTETrpaja

MeTtoiu npsSAMOKYTHUKIB, Tpanenii ta napados (meton CiMicoHa).

[TonBiitH1 iHTETpaH

HaGnmxene oOurcieHHs MOABIMHUX iHTerpaiiB. Bukopucranus nakery Mathcad.

Meton Tayca. Crpykrypa kBaaparypHux ¢opmyn. Iloxubku ampokcumarii iHTerpaiis.
[ToHATTS PO METOIM YHCENBHOTO IHTETPYBAHHS HEBJIACHUX Ta KPaTHUX IHTErpaliB

Po3ais 3 YucsoBi Meroau nudepeHiiiHuX piBHAHb
Tema 1. YUncsioBuii po3s’sizok 3agaui Kowi 17151 38Muaiinoro qugepeHuiaibHOro piBHAHHA.

AnpoxcuMmartist nudepeHIiabHOTO BUPa3y, KpalOBHX YMOB Ta 001acTi.

Meroau Tetinopa, Anamca, Eitnepa, Pynare-Kyrra. TIoHSTTS TIpo CTIHKICTh PI3HHUIICBHUX CXEM..
SIBHI Ta HEsSABHI PI3HUIIEB] CXEMU.

KopekTHICTh pI3HUIIEBUX CXEM

Bukopucranus nmakery Mathcad. TIpukiaau 3 moOy10BH PI3HHUIIEBHX CXEM

UwucnoBuii po3B’ 30K PIBHSAHB, SKi MalOTh YaCTHHHI MTOX1THI

Tema 2. MeToa ciTok
Bupimenns 3Mmimanoi 3aaa4i rinep0oJiiyHOTO TUITY Ta Horo peanizaiis Ha [IEOM.

Mertoa ciTOK JjIsl BUPIIICHHS 3MIIIAHO1 33/1a4i eJIINITHYHOTO THITY Ta Horo peanizamis Ha [IEOM

3 CTpyKTYpa HABYAJIBHOI JMCHUILIIHI

KinekicTs rogua
neHHa Gopma 3aouHa Gopma
Haspu 3MicTOBUX MOJTYIIIB 1 TEM y TOMy umcIi y TOMy uncii
yChO ) ycbor mal| .
ro | 7 |m|mab [Exe.p.|” ao|m | ep.
1 2 | 3 (4|5 |6(7] 8 9 |10 (11} 12 13
Po3ain 1

YucaoBii MmeToau anredpu
Tema 1
Po3B’s130Kk ajired0paiyHuX Ta TPAHCHEHACHTHUX PiBHSIHD

Beryn. Teopis moxubok. AOcoitoTHA
Ta BIJHOCHA NOXUOKM BEIWYUH T

¢ynkuii. Knacudikaris mnoxu6oxk.

6

2

2

2




Kopeni muorounenis. Teopema besy.
Cxema I'opuepa. CumBonbHMI| 6 2 2 2
[PO3B’A30K PIBHIHB Ta IX CUCTEM

Po3B’sA30K anreOpaidTHux Ta
TPAHCIEHICHTHUX PIBHSIHB: -
BiZJOKDEMIIIOBAHHSI KOPEHIB pIBHSHB;
YVTOYHEHHSI KOpPEHIB piBHSHB: Mertoau| 6 2 2 2
MOJIOBHHHOTO TTICHHS, X0p/,
NOTUYHUX;  ITe-pamiid,  Iporpamu
nakera Mathcad.

Po3p’d30k  cucTeM  JIHIHHUX — Ta
HETIHIMHUX anreOpaidyHUX pIBHSHb,
nporpamu makera Mathcad, meroau

iTepaniii, Hetorona. Meronu mpoctoi| 8 2 2 4
iTepartii, 3enaens, MOKOOPAMHATHOTO
CITyCKY Ta HAWIIBUIIIOTO

IPaJlEHTHOTO CIYCKY

Jleski  meTonM  MHIAHOT — anreOpw.
[Ipsimi MeToaM PO3B’A3aHHS JHIMHUX

cucteM. Irepamiiini meromu. IloraHo| 6 2 2 2
00ymoBJIeH1 CHUCTEMHU. Meroau
perynspizaii

Tema 2. IIpo0Jema BJIaCHUX 3HAYEHb

UacTkoBa npobiemMa BIacHUX 3HA4YeHb | 8 2 2 4

[ToBHa mpo6ieMa BIaCHUX 3HAYEHb. 8 2 2 4

Tema 3. HaOuumxenHs GgyHkiii

[aTepnonsaniini moaiHomu Jlarpanxal

Ta Hprorona. Meronx HaiiMmeHmux| 8 2 2 4
kBaapartiB. [Iporpamu makera Mathcad
Meton HalMEeHIINX KBaJIpaTiB.
[Tporpamu makeTa Mathcad.
ATIpoKCHMAITist crutaiiHamu.| 8 2 2 4
BapiamiitHi Ta TpOEKIIHHI METOaH
anmpoKcuMalii
TpuronomeTpuyHi MHOTOYJIEHH.
Habmxenns ¢yHkuiil psaamu Oyp’e.
o ; 8 2 2 4
Peanizamis 3amau y makeri Mathcad ua
[IEOM
PasoM 3a po3aiiom 1 72 | 20 20 32

Po3nin 2. YUnceabHi MeTOaN aHAJI3y
Tema 1. YUncaose nudepenniroBanas GyHKIil OaHI€T Ta 0araTboX 3MiHHUX

[ToxinHi ¢pyHKIIT 0/1HIET 3MIHHOT, L0 8 2 2 4
3a/1aHa TaOIUIIEI0
MeTtomu ~ OOYHMCIIEHHS ~ YaCTKOBHX
MOX1THUX. Crpykrypa bopmyn 8 2 2 4
YUCEIBHOTO nuQepeHIiFoBaHHS.
[ToxuOka anpokcuMallii HOXigHUX

Tema 2

YucenbHe iHTerpyBaHHs PyHKUII 0Hi€l Ta 6araTboX 3MiHHUX




HabmwkeHe oOuuCiieHHs BU3-
HAYEHOTO IHTerpaja: METOH
MPSIMOKYTHUKIB, Tparmeniii Ta mapadon
(meron CimMricoHa)

MeTton layca. Crpykrypal
kBagpaTypHux  gopmyn.  Iloxubku
anpokcumanii  iHterpamis. IloHATTS
PO METOAM YHCIOBOTO IHTErpyBaHHS
HEBJIACHUX Ta KPATHHUX IHTETpaJliB

Pasom 3a Po3auiom 2

32| 8 8 16

Po3aia 3

YucenbHi Meroau qudepeHiiHUX PiBHIHD

Tema 1. UncsioBuii po3B’si3ok 3aga4i Koui 1151 3BU4aitHOTO 1H(

epeHIiaJIbHOI0 PiBHSIHHS

Tema 16. Meronu Teitsiopa, Anamca,
Einepa, Pynre-Kyrra. Anpokcumaris
mQepeHIiaTbHOTO BUpa3y, KpalloBUX
yMOB Ta o6macTi. [ToHsaTTs npo
CTIMKICTh PI3HUIIEBUX CXEM.
KopekTHICTh pi3HUIIEBUX CXeM. SIBHI
Ta HesiBHI pi3HUIIEeB1 cxemu. [Ipuximanu
3 MOOYIOBH PI3HUIICBUX CXEM

Tema 2. Metox ciTok

MeTtoz CITOK JyIsi  BUPIIICHHS
3MIIIaHO1 3a7a4i TinepOoJIYHOTO THITY)|
Ta Horo peanizamis Ha [IEOM Merop,

. . . . | 8 2 2 4
CITOK JUIsl BUPIIICHHS 3MIIIaHO1 3a/1a41
SMNTHYHOTO THUITY Ta MOTO peaizarlis
Ha [IEOM
Ycboro roaut 3a posaiiiom 3 16 | 4 4 8

Ycboro rooun

120 | 32 32 56

4. Temu ceMiHAPCbKHUX 3aHATH

Ne Hasga temu Kinpkicts
3/ rOQVH
He nepen6ayeHo HaBYaIbHUM IUIAHOM
S. TemH npakTHYHUX 3aAHATH
Ne He nepen6aueHo kajieHJapHUM IJIAHOM KinbkicTb
3/m T'OJIMH
6. Temu J1a0OpaTOPHHUX 3aHATH
Ne HazBa remu KinbkicTs
3/m T'OJIMH
1 | Kopeni mHOrouneHiB. Teopema besy. Cxema ["'opHepa. 2
2 | Meroau NMONOBMHHOTO JIUIEHHS, XOpJ, JOTUYHHX; ITEpalliid, mporpamMu 2

nakera Mathcad.




3 | Po3B’A30K cucTeM JHIHHUX Ta HENIHIMHUX anreOpaidyHuX pIBHSIHD, 2
nporpamu nakera Mathcad, meroau itepauiit, HproToHa

4 | YactkoBa npo0Oiema BIaCHUX 3HAYCHb 2
5 | [loBHa npobnema BIIaCHUX 3HAYCHb 2
6 | AmpokcuMmanis crulaifHamu. BapiamiiiHi Ta  TpOeKIiiHI  MeToIu 2
anpoKcUMAIlii
7 | HaObmmxkenns ¢ynkuid psmamu ®Dyp’e. Peamizamis 3amad y makeri 2
Mathcad ra IIEOM
8 | Crpykrypa dopmyn umcensHoro mudepeHmitoBanns. [loxubOka 2
anPOKCHUMAIIii TOXITHIX
9 | Merom npsSIMOKYTHHKIB, Tparnerii Ta napabdou (meron CiMricoHa 3
10 | Merox HaliMeHmIMX KBapaTiB SIK PI3HOBHUJ METOMIB 3BaKEHHUX 2
HEB 30K
11 | HaGmmxeHe 0OYMCIICHHS MOIBIMHUX THTETPAIIB. 2
12 | Meroam 9rcenbHOTO IHTETpYBAaHHS HEBIACHUX Ta KPATHHUX IHTErpalliB 3
13 | Meroau Tetinopa, Anamca, Eftnepa 3
14 | Metop ciTok 3
Pa3zom 32
7. 3aBaaHHA JJI51 CAMOCTiHOT po6oTH
Ne Buaum, 3MicT camocTiitHOT pob6oTH Kinekicts
3/ TOOUH
1 | Po3poOutu anroput™M Ta MPOTPAMHHKA KOJ METOIy HAOIHKEHOTO 7
0o0uUMCIeHHs TOABIMHMX IHTErpajliB 3 CHHTYJISIPHUM SAPOM Ta
3aCTOCYBaTH roro TUTST o0unCcIeHHS HTEeTpany
[[ (x+ky)/ JX=%)2 +(y—y,)’dS , k- HOMep BapianTy
S
2 | Po3poOutn anropuT™M Ta TPOrpaMHUN KOJ JUIsl YHCIOBOTO 7
pO3B’s3aHHsA  TU(dEpEHIiaTbHOTO PIBHAHHSI Ha OCHOBI METOXIYy
AnaMca Ta 3acTOCyBaTHM WMOTO [UIS PO3B’SI3aHHS  PIBHSHHS
deT , .
7 —k@-y), mpu T(0)=0; T(1)=5, k- HOMep BapianTy
3 | Po3pobutu nmporpaMHuii KO/ Ta 3HAUTH HAOIMKEHO KOPiHb (PYHKITil 7
x* —kx+1 , BUKOpHCTABIIM MeTOJ iTepartiii, K- HomMep BapiaHTy
4 | Po3poOuTH TNporpaMHUK KOJ Ta 3HANUTH HAOIMKEHUH PO3B’A30K 7
cHCTeMH piBHSIHB MeTosioM Hbtotona, k- HoMep BapiaHTy
x*+5y-9=0
x*+ky-9=0
5 | Po3poOutu nporpaMHuii KOJ Ta 3aliTH MEPIIIi 1Ba HAOIMHKEHHS K 7
PO3B’SI3KY CHCTEMH PIBHSHb METOJIOM iTepalliil, K- HoMmep BapiaHTy
X—ky+1=0
x*—y*+1=0’
6 | Po3poOuTH nporpaMHuii KO/ Ta 3HAWTH HAOJIMKEHHS A1 QYHKIIT 7
x® —kx? + 7X MeToa0M KoNoKamuii Ha Bifpisky [0, 2], B34B Tpu
Touxu kosmtokarii (0, 1, 2). 3a 6a3ucHi eneMenTH B34TH 1, X, X%, K-
HOMEp BapiaHTy
7 | Po3poOuTH nporpaMHUid KO/ Ta 3HAWTH HAOJIMKEHUI PO3B’SI30K 7
3amadi Komri (X, y,y")=0; y(X,) =Y,, B35BLIH TPH WICHH B
anpoKkcuMariitHoMy po3knanensi Y'= In(x+y)+kxy’; y(0)=1 k-




HOMEp BapiaHTy

8 | Po3pobutu mporpamMHui KO A1t OOYHCICHHS MAaKCUMAIBHHIX Ta 7
MiHIMaJIbHHUX 3HaUCHb st K -TOro cTyneHro marpuili, K- Homep
BapiaHTy

S) Pa3zom 56

8. InauBinyanbHi 3aBIaHHSA

He nepenbaueno kaneHgapHUM TUIAHOM

9. MeToau HABYAHHSA

Jlexuii, TpakTU4YHI 3aHATTS B CIEIIATI30BAaHUX KOMIT IOTEPHUX 3ajiaX, 1€ KOXHUI
CTYAEHT OTPUMYE MOKJIHMBICTb HaBYaTHCh O€3MOCEPEeTHHO Ha IHAUBITYaJbHOMY pPOOOUOMY

MicIi, 001aJHaHOMY ePCOHAIbHUM KOMIT FOTEPOM

10. MeToan KOHTPOJIIO

Ha 3aHATTSAX — omMTyBaHHS, pO3B’S3aHHS 3a/ay, MOTOYHI KOHTPOJIbHI pOOOTH, 3aXUCT
JIOMAIITHUX 3aBJaHb, MOIYJIbHUN KOHTPOJIb 1 MJCYMKOBE OI[IHIOBaHHS.

11. Cxema HapaxyBaHHs 0a1iB

[ToTounuit KOHTPOIH CamocriiiHa pobota Koutporsna Exzamen | Cyma
pobota
Pozgin 1 Pozgin 2 Pozgin 3 3aBmaHHs 15
TI|T2|T3| T1 | T2 | TI T2 |[1](2|3|/4|5|/6|7]|8 40 100
313]3 3 3 3 3 13|3]3[3/3[3/3]3

MiHiManibHa KUTBKICTh OB AJIs IOMYCKY CTYAEHTA A0 MiJICYMKOBOTO ICIUTY CTaHOBUTHL — 20

OaJis.

Kpurepii ouinioBanus

IToTo4YHMiT KOHTPOJIb , POOOTA B AyAUTOPIi (32 KOKHY TeMY):

BiacyTHicTh MOMMIIOK B PO3paxyHKax 1 Gan
[IpaBuIBHICTH BiAMoBimi 1 0an
3HaHH [UIEH 3aBIaHHs 1 0an

Camocriiina podora
3a ko:xkHy 3anauy 1-8 Taki kpurepii (3 6asa)

HasBHicTs BinmoBiai 1 0an
KopekTHicTh BUKIIAIOK 1 Gan
KopeKTHICTh MpOrpaMHOro Koay 1 6an

KonTpoJsbHna podora

(15 6axiB)

[IpaBunbHICT BiAMOBII 5 OaiB
KopekTHicTh BUKIAI0K 3 Oaima
KopeKkTHICTh MpOrpaMHOro Koay 5 Ganis
BincyTHICTh MOMMIIOK B pO3paxyHKax 2 Gana
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IIIxaja omiHIOBaHHSA

Origka
Cma 6aniB 3a BCI BUJIM HABYAITLHOT  vomomminnenai | & JIBOpIBHEBOI
JISTIBHOCT1 IPOTSTOM CEMECTPY ! pup IKATH
IIKAJU OI[IHFOBAHHS .
OIIHIOBAHHS
90 — 100 B1JIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BUTHHO
1-49 HE3aI0BUILHO HE 3apaxOBaHO

12. PexomMeHna0oBaHa JiiTeparypa

OcHoBHa JiiTepaTrypa
1. ludepeniiianpHe Ta iHTErpagbHe YuCiIeHHs QyHKLIN oaHiel 3MiHHO1. Koncnekt nexiii. (I
kypc I cemectp) / B. O. TI'aiineit, JI. b. ®enoposa, 1. B. Anekceepa, O. O. luxoBuunanii. — K:
HTVYY «KIII», 2013. — 104 c..
2. Anexceesa 1. B. [ludepenmnianpae Ta iHTerpagbHe YHCICHHS QYHKIIH OHI€T 3MIHHOT.
[Ipaktuxym / 1. B. Anekceesa, B. O. I'aiigeit, O. O. uxoBuunnii, JI. b. ®eneopoa. — K.:
HTVYY «KIlIl», 2012. — 176 c.
3. Ixime M.I., Konecuuk T.B. Buma matemarnka. — K.:Buma mkoina, 1986.
4. Py6im B.B. Koncnekr nekuiit 3 kypcy "Buimia matremartuka": Yactuna I. — Ykroposn:
JABH3 YxHY, 2015. - 96 c.
5.H.C. 3amaunn B. M. 3-15 UncensHi MeTOOM : HaBUaIbHUM mociOHuK / B. M. 3amauunn, 1. I
Konromenko. — X. : Bun. XHEY m. C. Ky3nens, 2014. — 180 c.
6.Yucnosi Mmeroau: HaBd. nocionuk / O.1. Apomenko, M.B. I'puropkis. — UepHiBiii :
UepniBenpkuii Hatl. yH-T, 2018. — 172 c.
7. YucenpHi metou: HaBuanbhuii nocionuk. / Bonontup JI1.O, 3eninceka O.B., [Toramosa
H.A., Yikos [.A., BiHHUIIbKMIA HAITIOHATLHUN arpapHuil yHiBepcuTeT. — Binnuiss: BHAY,
2020 - 322 c.
8. 'onuapoB O. A. YncenbHi METOM PO3B’sI3aHHS MPUKIATHUX 3a/1a4 : HaBd. 1mocio. / O. A.
l'onuapos, JI. B. BacuiseBa, A. M. IOuga. — Cymu : CyMChbKUN J€pKaBHUA YHIBEPCHUTET,
2020. - 142 ¢
9. INomnos B. B. Meroan oOunciieds: koHcnekr Jiekiiii / B. B. Ilomos. — K. : BumaBauyo-
nonirpadiunuit nentp «KuiBcbkuit yniepcutet», 2012. —303 ¢

Jonomizkna jiteparypa
1. T'aeB €.0., Hecrepenko b.M. I' 134 VuiBepcansuuit marematuynuii maker MATLAB i
THIIOBI 3a/1a4i oOunCIIOBaIbHOT MaTeMaTuki. HaBuanbHuit mocionuk.— K.: HAY, 2004. —
176 c.
2. Metonu obuuncnens: [lpaktukym Ha EOM: Hagu. nocionuk / Bypkiscbka B.JIL.,
Boiinexiscpkuii C.O. Ta iH. — K.: Buma mk., 1995. — 303 c.
3. Konecumupkuit, O. K. K60 YwucenpHi meromau : HaBuadpbHuii mnocioHuk / O. K.
Konecuunpkui, I. P. Apcentok, B. I. Mectopa. — Binaunsg : BHTY, 2017. - 130 ¢
4. Moturin B. B. UwucenbHi MeToau B IHXXKEHEPHUX HociikeHHsXx / Morturin B. B.,
Ponrranos B. 1., [lynateeB A. B. — Binauns : BHTY, 2004. — 102 c.
5.JLIL. ®enbaman, A.L Ilerpenko, O.A. [ImutpieBa. YucensHi MeToau B iH(pOpMaATHILIL. —
K. :Bugasauua rpyna BHV, 2006. - 480 c.
6. KBeruuii P. H. Metonu koM’ 1oTepHux o0umcieHsb : HaBy. nociOnuk / P. H. Kernuii. —
Biaaumg: BATY, 2001. — 148 ¢
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IMocunanus Ha indopmaniiini pecypcu B IHTepHeTi, Bigeo-Jekitii, iHe MeToguuHe
3a0e3ne4yeHHs
bi6bmioreka XHY im. B.H.Kapa3zina.
XJIHB im. B.I'. Koponenka (Xapkis, mpoB. Koposnerka 18)
Xapkiscekuii [THTEI (Xapkis, mpoct. ["arapina, 4)
Caiit  mepconanmpHMx  HaB4yampbHHX cucteM XHEY im. C. Kysmems. —
http://www.ikt.hneu.edu.ua/.
The Comprehensive R Archive Network [Electronic resource]. — Access mode :
http://cran.r-project.org
R Site Search [Electronic resource]. — Access mode : http:/finzi.psych.
upenn.edu/nmz.htmi
http://lwww.shareware.com/top/Source-Code-table.html - SHAREWARE.COM -



http://www.ikt.hneu.edu.ua/
http://cran.r-project.org/
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