MIHICTEPCTBO OCBITH I HAYKH YKPATHH
JIbBiBchbKHiT HallioHAJIbHUI yHiBepcuTeT iMeHi IBana ®Ppanka
DaKyabTeT eJIeKTPOHIKH Ta KOMIT'OTEPHUX TEXHOJIOTIMH
Kadeapa cucreMHoro npoekryBaHHs

3aTBepaKeHo
Ha 3acinanHi
KadeIpu CUCTEMHOTO IPOEKTYBAHHS
(baKkyIbTETy €NEKTPOHIKK Ta KOMII FOTEPHHUX
TEXHOJIOTIH
JIbBIBCBKOIrO HAIIOHATBHOTO YHIBEPCUTETY
imeHi IBana @paHnka

(nmpotokon Ne 7 Bin ~ F0 0F 2022 p))
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nepmoro (0akajgaBpchbKoro) piBHsi BUILOI OCBITH Jisi 3/100yBaviB 3
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HasBa Mertonu o04mCIIeHb
TUCIUILIIHYA

Anpeca Koprnyc ¢hakynpTeTy eneKTpoHIKH Ta KOMIT'FOTEPHHUX TEXHOJIOT1H,
BUKJIQIaAHHA JIbBiBCHKMII HaIllIOHAJIBHUM YHIBepcuTeT iMeHi [Bana dpanka,
AUCHHUILTIHH ByI. /Iparomanosa 50, M. JIpBiB, 79005,

ByJ. ['en. Tapuascekoro 107, m. JIbBiB, 79011

dDakyJbTeT Ta
kadenpa, 3a
SIKOI0
3aKpinjieHna
TUCIUILIIHA

®DakyIbTET CICKTPOHIKH Ta KOMIT'FOTEPHUX TEXHOJIOTIN
Kadenpa cucremHoro npoekryBaHHs

I'any3b 3HaHB,
mu@dp Ta HA3Ba

12 — inopmartiitai Texnomorii
121 — [mxeHepis mporpaMHOro 3abe3neyeHHs

creniaJJbHOCTI
Buxnanaui byrpiii O.M., noktop ¢i3uko-MaTeMaTUYHUX HaAyK, mpodecop, mnpodecop
AHCHUTLTIHH Kadepu cCHCTEMHOTO MPOCKTYBAHHS
KonrakrHa oleh.buhrii@Inu.edu.ua ,
indopmanis https://electronics.Inu.edu.ua/employee/buhrii-0-m
BUKJIA1A4iB
KoucyabTanii 3 | Koncynbramii B JeHs IPOBEACHHS JICKIIii1/JTa00paTOPHUX 3aHATH (3a TOMEpe]-
NUTAaHb HBOIO JIOMOBJICHICTIO):
HaBYaHHA Mo | ayn. 205, kopryc GakyinbpTeTy eIeKTPOHIKHA Ta KOMI'TOTEPHUX TEXHOJOT1H,
JUCHMILTIHI ByI. JIparomanosa 50, m. JIbBiB, 79005
Bi10yBalOThCS
Cropinka kypey | https://electronics.Inu.edu.ua/course/metody-obchyslen-ipz

https://moodle.elct.Inu.edu.ua/course/view.php?id=178

Indopmanis npo

Jucnunnina “Meroan oO4YHCIEHb” € HOPMATUBHOK JHCIMILIIIHOK 3

AUCHUILTIHY cnemianbHOCTI 121 — IHXeHepis mporpaMHOro 3a0e3nedeHHs JUIsl OCBITHBOI
nporpaMu “BHCOKONPOAYKTHBHMM KOMIT IOTUHI”, sIKa BHUKJIAJA€ThCI B 5-My
cemecTpl B 00csi31 4-0x KpenuTiB (3a €Bponeiicbkoro KpenutHo-TpancdepHoro
Cuctemoro ECTS).

Koporka Kypc po3pobiieno st 03HaOMIIEHHS CTYJICHTIB 3 OCHOBHUMH TIOHSITTSIMHU Ta
aHoTauis METOJaMU  Cy4yacHOI Teopil IHTEpHOJALIl, YHCENBHOIO pO3B’sI3yBaHHS

AUCHUILTIHH anreOpuYHMX Ta JudepeHIiaIbHUX PIBHSIHb

MeTta Ta niji Mema: HagaTH CTyJIEHTaM OCHOBHI MOHSTTSI PO YUCEIbHI METOAN OOUUCIICHD 1

AUCHMILTIHM O0YMCITIOBAJIbHI ~ aJTOPUTMM,  SKI  BUKOPUCTOBYIOTbCS B CYYacHHX
1H(hOpMaLIHHUX TEXHOJIOTIAX
Lini: 3abe3neyuTH 3HAMOMCTBO CTYACHTIB 3 3arajbHOI0 TEOPI€I0 METOJIIB
00YHCIIeHb 1 COPMYBAaTH HAaBUYKH X MPAKTUYHOTO BUKOPHCTAHHS, HABYUTHU
CTyZIeHTa BUOMpaTH 1 OOIPYHTYBaTH YHMCEIbHI METOIU PO3B’sI3yBaHHS 3ajad,
BKa3yBaTH 00JIaCTh iX 3aCTOCYBaHHS, 3allMCyBaTH aJIrOPUTM DPO3B’SI3yBaHHS,
peasi3oByBaTH MOro Ha MEPCOHAIBHOMY KOMIT'IOTEpI 1 aHalli3yBaTH TOYHICTb
OTPUMAHOTO PE3YJIbTATy

Jlitreparypa nas | 1) Llerenuk I'.I. Yucenvni memoou. Ilinpyunux. — JIpBiB: BunaBHuuuii neHTp

BUBYCHHS JIbBIBCHKOTO HAIlIOHAJILHOTO YHIBEpCUTETY iMeH1 IBana @panka, 2004. — 408c.

JUCIUILTIHA 2) JIsmenko M.S., TonmoBanb M.C. Yucenvri memoou. — K.: JIuGine, 1996. —

287c.
3) TonuapoB O.A., BacunbeBa JI.B., IOnma A.M. HYucenvni memoou
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p0o36’a3anns npukaaonux saoay: Hasu. moci6. — Cymu: CyMChKU Jep KaBHUN
yHiBepcurer, 2020. — 142 c.

4) Jlonymanceka I'.I1., byrpiit O.M., Jlonymancekuii A.O. /Jugepenyianvmi
pieHanus ma pisHanns mamemamuynoi @izuku. — Iligpyunuk. — JIbBiB:
Bugasens 1. E. Umwkukos. (1-e¢ Bumanns: 2012. — 362 c¢.) 2-e Bumanns: 2017. —
372 c.

5) Koctiomko 1.A., Jlro6amenko H./., Tperuauk B.B. Memoou o6uucnens:
[Minpyunuk. — Kuis: KIII im. Irops Cikopcbkoro, Bua-so «Ilomitexnika». —
2021. - 257 c.

6) Brownlee J. Basics of Linear Algebra for Machine Learning. Discover the
Mathematical Language of Data in Python, 2021. — 248 p.

7) Brownlee J. Optimization for Machine Learning. Finding Function Optima
with Python, 2021. — 393 p.

8) lIserles A. A First Course in the Numerical Analysis of Differential
Equations. New York, Cambridge University Press, 1996. — 378p.

9) Hopomenko A.lO., Tloropimmit C.[H., Hopormii S.}O., T'mymko €.B.
Ipocpamysanmns uucnosux memooie mosoro Python: Hapu. moci6. — K.
Bunasanuo-nosnirpagiunuii nentp “Kuiscekuit yHisepcuter”, 2013. — 463c.

10) I'aBpuirok LII., Makapos B.JI. Memoou obuucnens: Iinpyunuk: Y 2 4. —
K.: Buma mikomna, 1995. - 4. 1. - 367 c., 4. 2. — 431 c.

Oo6csar kypey 3aranbauii o0csr: 120 roauH. AyAMTOpPHUX 3aHATH: 64 rof., 3 HuUX 32 TOf.
Jekiiiaux ta 32 roaun gadoparopHux poodit. CamocTiitHOi poboTH: 56 ToI.
OuikyBani VY pesynbTaTi BUBYEHHS JAHOTO KypCy CTYIEHT Oyie:
pe3yabTaTu 3HATH.
HABYAHHS OCHOBHI TOHSTTS, BHU3HAUYEHHS 1 MPOOJIEeMH KypCy; BUMOTH J0O MOCTaHOBKU

OCHOBHHMX 3aJad METOJIB OOYMCIICHb; TMpH3HAUYEHHS ¥  OCOOIMBOCTI
3aCTOCYBAHHSI OCHOBHMX YUCEJIbHUX METO/11B O0UYHCIICHbD;

BMIiTH:

BOJIOJIITH MAaTeMaTHYHUM amapaToM METOJIB OOYHUCIIEHb, 3aCTOCOBYBAaTH
YHCeNIbHI METOJU JJIsl pO3B’S3yBaHHS NMPUKIIAJHUX 3aJ]a4; peali3yBaTu METOIU
004YMCIIeHb HA CyYaCHHUX MEPCOHAIBHUX KOMII I0OTEPaX.

B pe3ynbrati 3acBO€EHHS MaTepially 1aHOTO KypCy CTyAEHT HaOyze Takux
3arajgbHux (3K) i paxoBux (PK) komnereHTHOCTEI:

3KO01. 3gaTHICTH 70 aOCTPAKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y.

3K02. 3naTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYyaLIsX.

O®K14. 3naTHicTh OpaTH y4acTh y MPOEKTYBaHHI IPOrpaMHOro 3a0e3neueHHs,
BKJIIOYAIOUYH MPOBEICHHS MOJIENNIOBaHHS ((pOpMaIbHUIA ONHKC) HOTO CTPYKTYPH,
MOBE/IHKH Ta MPOLECiB (yHKIIOHYBAaHHS.

®K15. 3naTHIiCT pO3pOOIIATH apXITEKTYPH, MOl Ta KOMIIOHEHTH
IIPOrPaMHUX CHUCTEM.

®K20. 3naTHiCTh 3aCTOCOBYBAaTH (DyHAAMEHTAIbHI 1 MIDKIUCIIUTLTIHAPH] 3HAHHS
JUISL YCITIIITHOTO PO3B’sSI3aHHS 3aBAaHb 1HKEHEPIl MPOrpaMHOTO 3a0€3MeYeHHSI.
®K26. 31aTHICTH 10 AITOPUTMIYHOTO Ta JOTIYHOTO MUCIIEHHS.

137100y/e Taki nporpaMHi pe3yabtatu HaBuyanus (ITPH):

[TPHOS. 3natu 1 3aCTOCOBYBATH BIAMOBIIHI MAaTeMaTHUYHI TOHSTTSI, METOIH
JIOMEHHOTO, CHCTEMHOTO 1 00’ €KTHO-OPIEHTOBAHOTO aHAJI3y Ta MAaTEMAaTHYHOTO
MOJICITIOBAHHS JIJIs1 PO3POOKH MTPOTPaMHOTO 3a0€3MeUeHHS.

[TPH13. 3natu i 3aCTOCOBYBaTH METOAHU PO3POOKHU alTOPUTMIB,
KOHCTPYIOBAaHHS ITPOTPAaMHOTO 3a0€31IeUeHHS Ta CTPYKTYP JTaHUX 1 3HAHb.
[TPH26. 3natu 3aco0u iHTErpalii, po3ropTaHHs Ta MiATPUMKH CIEIiali30BaHUX
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MIPOrpaMHUX KOMIIOHEHTIB, PO3pOOJICHNX HAa OCHOBI 1HHOBAI[IHHUX TEXHOJOTIN
JUIs BUPILLICHHSI 3aBJIaHb BUCOKOIIPOAYKTUBHUX OOUHCIICHb.

Kuarouosi ciioBa

Mertoau oOuucieHb, IHTEPNONALisA (QYHKINI, YucenbHe AUGEpPEHIIIIOBAaHHS Ta
IHTerpyBaHHs, YUCEIbHE PO3B’SI3yBaHHS DPIBHSIHb Ta CHCTEM DIBHSHb, 3a/a4a
Ko, yrcenbHe po3B’s3yBanHs 3a1a4i Komii.

®opmat Kypey | Ounuii
Temu Hus. Cxema Kypcy
MincymkoBuii | Ex3ameH y KiHIIiI cemMecTpy
KOHTPO.Ib,
¢popma
IIpepexBizuTu | /{151 BUBUEHHS JAHOTO KypCy CTyACHTaM MOTPiOHI 0a30B1 3HAHHS 3 KYPCiB:

- BUIIA MaTEeMaTHKa,

- JIUCKpETHA MAaTEMaTHKa;

- Teopis AITOPUTMIB;

- ajgropuTMI3allis 1 mporpamMmyBaHHSI.

HaBuajabHi Me-
TOAM TA TEXHIKH,
sIKi Oya1yTh BU-

[adopmariitni metoau (Jekiis, 6ecina, UTFOCTpaIlisi, JEMOHCTpAIIis);
JIelyKTHBHI METOJIM Ha OCHOBI y3arajibHCHb;
€BPUCTHYHI MeTOIU (TIpOOIIEMHA JIEKITis);

KOPHCTOBYBAa- IHTEPAaKTUBHI METOAM (IUCKYCis).

THCS i 9ac

BUKJIAJaHHA

Kypcy

Heo0xixne 00- Jlns mpoBeiCHHS JIEKIIIMHUX 3aHATh: KOMIT IOTEep (MiHIMaIbHI XapaKTePUCTUKH:
JIaJJHAHHSA nporecop Intel Core i3, 4I'b onepaTtuBHOi mam’sti), TocTyI 10 Mepexi Internet,

3aco0u MyJbTUMEIA (B T.4. IPOEKTOD).

Jns  mpoBedaeHHs — Ja0OpaTOpPHUX — 3aHATH:  KoMmI'iorep  (MiHIMaJbHI
xapakrepuctuku: mnpomecop Intel Core i3, 4I'b omeparmBHOI Tam’4ti).
HeoOximHe mporpamue 3abesmneueHHs Bkiarouae B cebe OC Windows 10,
noxarok MS Teams, cepenosuie Code::Blocks 3 BOymoBaHMM KOMITLISTOPOM
MoBH niporpamyBanHsi C.

Kpwurepii oui-
HIOBaHHA (OK-
peMo I KOXK-
HOT'O BUAY HAB-
YAJIbHOI AifJIb-
HOCTI)

OuinroBanHs npoBoauThes 3a 100-6abHOO mIKao0. baan HapaxoBYHOThCS 3a
HACTYITHUM CITiBB1THOIICHHSIM:

» 3micToBuid mMomyns 1: 13% cemecTpoBoi OIIHKKM 3a aKTHBHY pPOOOTY Ha
3aHATTAX 1 BUKOHAHHs J1aOOpaTOpHMX 3aBlaHb, 12% cemecTpoBOi OLIHKHU 3a
CaMOCTiWiHy poOOTYy 1 BUKOHAHHS JOMAlIHIX 3aBAaHb, MaKCUMaJbHa KUIBKICTh
OaiB 25.

» 3mictoBuii Momyns 2: 13% cemecTpoBOoi OIIHKKM 3a aKTHBHY pPOOOTY Ha
3aHATTSX 1 BUKOHAHHA JTAOOpaTOpHHUX 3aBAaHb, 12% cemMecTpoBOi OIIIHKH 3a
CaMOCTINHY poOOTYy 1 BUKOHAHHS JOMAalIHIX 3aBAaHb, MaKCUMaJbHa KUIBKICTh
Oamis 25.

* ex3ameH: 50% ceMecTpoBOi OIIHKH, MaKCUMaJTbHA KUTBKICTH OaniB 50.
[TincymkoBa MakcuManbHa KibKicTh O0amiB 100.

AxajemiuHa ao0poyecHicTh: O4iKyeTbcs, 110 POOOTH CTYIEHTIB OyayTh
OpUTTHAILHUMU JAOCTIIKEHHSIMU Ui MipKyBaHHSIMHU. CIICYBaHHS Ta BTPYYaHHS
B poOOTY 1HIIIMX CTYACHTIB CTAHOBIISITh, ajJie HE 0OMEXYIOTh, MPUKJIIATH MOYKITH-
BO1 akaJeMiuHOl HemoOpodecHOCTi. BUSBICHHS O3HAK akajeMiuHol HemxoOpo-
YEeCHOCTI B HAaNMCAaHHI 3aBJaHb € TMIJCTaBOI0 s ii He3apaxyBaHHHS
BUKJIaJ]aueM, He3aJIe)KHO BijI MacIITa0lB IjiariaTy 4u oOMaHy.

Konni popmu nopyuieHHs akaeMiqHOi JOOPOYECHOCTI HE TOJIEPYIOThCS.
BinBiganHsi 3aHATH € BaXJIMBOI CKJIaJ0BOK HaBuaHHS. OYIKyeThCs, IO BCi
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CTYJICHTH BIJBIAIOTh YCI JIEKIii Ta JabopaTtopHi 3aiHATTS Kypcy. CTylneHTH
NOBMHHI 1H(OpMyBaTH BHKJIaZaya MpO HEMOXKIIUBICTh BIABIAATH 3aHATTA. Y
OyIb-IKOMY BHUIIaJIKy CTYJEHTH 3000B’s3aHI JOTPUMYBATHUCS TEPMIHIB BH3-
HAYCHUX JJIs1 BAKOHAHHS BCIX BHJIIB POOIT, mepe0auyeHIX KypCcoM.
Jliteparypa. Ycs nitepatypa, Ky CTyACHTH HE 3MOXKYTb 3HAUTH CaMOCTIIHO,
Oyzae HagaHa BHKJIAJaueM BUKIIOYHO B OCBITHIX HUIIX Oe3 mpaa ii mepemadi
TpeTiM ocobaMm. CTyIEeHTH 3a0XOYYIOThCS 1O BUKOPHUCTAHHS TaKOX W 1HILIOT
JiTepaTypu Ta JKEpe, AKX HEMae cepell peKOMEHIOBAHUX.

IMoniTuka BUcTaBJIeHHs1 0aJjiB. BpaxoByroThcs Oamu, HaOpaHi IpH MOTOY-
HOMY KOHTpPOJI Ta 0ajiy MiJICyMKOBOTO TecTyBaHHS. [Ipu 11boMy 00OB’sS3KOBO
BpPaxOBYIOThCSl MPHUCYTHICTh HA 3aHATTAX Ta aKTHBHICTh CTYyJIEHTa i dYac
NPAaKTUYHOTO 3aHSATTS; HEIOIyCTHMICTh NPOIYCKIB Ta 3aIli3HEHb Ha 3aHATTS,
KOPUCTYBaHHS MOOITBHUM TEIe(POHOM, IJIAHIIETOM YW IHIIUMH MOOUITbHUMH
IPUCTPOSIMHU ITiJ] Yac 3aHATTS B HUIIX HE MMOB’A3aHUX 3 HABUAHHSIM; CIIUCYBAaHHS
Ta IUIariaT; HECBOE€YaCHE BUKOHAHHS MIOCTABJICHOIO 3aB/IaHHA 1 T. 1H.

OuinoBanHst JadopaTopHux PpodiT (2 3MICTOBHX MOAYIl MICTATH MO 6
nabopaTopHUX POOIT KOXKeH, 3arajoM 12 maGopaTopHHX PoOOIT, MaKCHMalbHA
KUTbKICTh 0aniB: 48) BiAOYyBa€ThCs HUIIXOM OLIIHKH POOOTH CTYyJIEHTa MiJ Yac
pOBEJICHHS JTabopaTtopHoi poboTu B ayauropii (0-2 GamiB 3a ogHy pobOTy) Ta
3aXKMCTy HAIMCAHOTO CTYACHTOM BJIOMa 3BITY IO BUKOHAaHIN J1abopaTtopHii
po6oTi (0-2 GamiB 3a oxHy podoty). Jlo 2 6aiB CTyACHT OTPUMYE 3a KOPEKTHE
HAJIAIITYBaHHS HEOOXIHOTO MPOTrPaMHOTO 3a0€3MCUCHHS.

banu  ouiHIOBaHHS ~ ayAMTOPHOTO  BUKOHAHHS  JTAOOpaTOpHUX  POOIT
HAPaXOBYIOTHCS 32 HACTYITHUM CITiBBiJHOIIICHHSIM:

2 — CTyJIEHT B MOBHOMY 00Cs31 BOJIOJIIE HABYAJILHUM MaTepiajioM, Ma€ MOBHE
PO3YMIHHS PO3MJISIHYTOI TEMH, HAJA€ MPABHIIbHI BIAIMOBIIAI HA 3alMTAaHHS II0
TeMi, KOJ Iporpamu (pyHKI[IOHY€ BIJIIOBITHO /10 3aB/IaHHS;

1,5 — cTyneHT AOCTaTHbO pPO3YyMi€ pO3IIISHYTHMM MaTepial Ta HPUHIMIIN
HaMMCaHOTO HUM KOJY MPOrpaMH, IPUCYTHI HETOYHOCTI Ta HE3HAYHI MOMMIIKU
y BIAMNOBIISX HA 3allUTaHHS MO T€MI, KOJ MporpamMu (pyHKI[IOHY€ BIIOBIIHO 10
3aB/IaHHS,

1 — crynenTt He nocuTh JO0Ope po3yMi€e PO3MIISTHYTHM MaTepian Ta HalMCaHHI
HUM KOJ MPOTpaMH, BaraeTbcs Ta HAJAa€ HETOYHI/HE KOHKPETHI BIAMOBIAI Ha
3alMTaHHA 110 TeM1, KOJ porpaMu (GyHKIIOHYE 3 TOMIPHUMH HEI0JIIKaMHU;

0,5 — cTyzeHT moraHo po3yMi€e po3rJISTHYTHH MaTepiasl Ta HaMCAaHUN HUM KOJ
MporpamMu, CTYJEHT B OUIBIIOCTI HAJa€ MOMUIIKOBI BIAMOBIAI Ha MUTAHHS IO
TeMi, KOJ ITporpamMu He PYHKIIOHY€E HAIEKHUM YMHOM;

0 - cryzmeHT 30BCIM HE 3aCBOIB PO3TJSTHYTHI MaTepiai, HalmMCaHWA HUM KOJ
IporpaMy He BiJNOBi/a€ TeMi/He (PyHKIIOHY€E B3araJii.

Banu omiHOBaHHS JOMAalIHHOTO 3aBEPLICHHS BUKOHAHHS JTAOOpaTOPHHUX poOiT
Ta HaMMCAHHS 3BITY HAPaXOBYIOTHCS 3a HACTYITHUM CITIBB1THOIICHHSM:

2 — 3BIT IUIKOM 1 MOBHICTIO BifoOpa)kae 1HAMBITyalbHE 3aBJaHHS CTYICHTA,
MICTUTh TPaBWJIbHI BHCHOBKHM, LIIOCTPOBAaHUN (3a MOTpeOM) BiJIMOBIAHUMHU
rpagikaMu 1 TaONMUIAMHU SIKI MPaBUIBHO BiJOOpakalOTh CyTh BHUKOHAHOTO
3aBJJaHHS, CTYJICHT Ma€ MOBHE PO3yMiHHS PO3TJISIHYTOI TE€MH, HAJa€ MPaBUIbHI
BIJIMOBIJIi HA 3alUTAaHHA MO TeMi, KOJ MpOorpaMu (yHKILIOHYE BiJIOBIHO IO
3aBJJaHHS;

1,5 — 3BiT B jAocTaTHii Mipi BimoOpakae 1HAWBiAyalbHE 3aBIAHHs CTY/CHTA,
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MICTUTh JIONMYCTHMI BHUCHOBKH, UIFOCTPOBaHHWM (3a TOTpeOH) BiAMOBITHUMHU
rpagikaMu 1 TaOMMISIMKM $IKI YaCTKOBO BiZOOpakaloTh CyThb BHKOHAHOTO
3aBJaHHS, CTYICHT JOCTaTHbO PO3yMi€ TPUHIMITK HAMUCAHOTO HHUM KOy
nporpaMu, MPHUCYTHI HETOYHOCTI Ta HE3HAYHI TOMMJIKHA Y BIAMOBIAAX HA
3amUTaHHs 10 TeMi, Kol TporpamMu (GyHKIIIOHY€E BiJIOBITHO /10 3aB/IaHHS;

1 — 3BiT MicTHTh 3araibHi (HOPMYIIOBAaHHS 3aBAAHHS, BUCHOBKHM HEYITKI,
HEOOXITHI UIrocTparlii uu TabiauIll BiJICYTHI, CTYJIEHT HE JOCHTh 00pe po3yMie
PO3TISTHYTHH MaTepiay Ta MPEACTABICHUN KOJI MPOTpaMH, HAAE HETOUYHI/HE
KOHKPETHI BIJIMOBIJI Ha 3amUTaHHSA MO TEMi, KOJ MporpamMu (QyHKIIOHYE 3
MOMIPHUMH HEIOTIKaAMU;

0,5 — 3BiT HE MICTUTH (OPMYITFOBAHHSI 3aBJaHHS, BUCHOBKH HEOOTPYHTOBaHI Un
HETOBHI, HEOOX1IHI LTIOCTpaIlii YM TaOJHII BiJICYTHI, CTYJEHT IIOTaHO PO3yMi€
PO3MIISIHYTHI MaTepiall Ta MPEACTAaBICHUH KO/ MPOrpaMH, CTYJICHT B OLIBIIOCTI
HaJ1a€ IOMIJIKOBI BiATIOBi/II HA MUTAHHS 110 T€Mi, KOJI POrpaMu HE (QYHKIIOHY€
HAJIC)KHUM YHHOM;

0 - 3BIT BiACYTHI/HE BIANOBIIA€ TEMi, CTYICHT 30BCIM HE 3aCBOIB PO3IJISIHYTUH
MaTepiaj, HaMMCAaHUW HUM KOJ MPOTpamMH HE BIANOBiAAa€ TeMi/He (PYHKIIOHYE
B3araii.

OuinoBaHHs ek3aMeHaliliHMX poOiT (2 3aBAAaHHA MO OAHOMY 3 TEMAaTUKU
KOKHOT'O 3MICTOBOTO MOJYJIS, 1O 25 6aiiB 3a KOXKHE 3aBIAaHHS).

banu oIiHIOBaHHS KOXHOTO €K3aMEHAIIHOTO 3aBJIaHHS HApaxOBYKOTHCS 32
HACTYITHUM CIIiBBITHOIICHHSIM:

25-20 - posrnsHyTa TeMa BIATBOPIOETHCS B TMOBHOMY 00Cs3i, MPaBHIBHO,
OOTpYHTOBaHO, JIOTIYHO, MICTUTH aHAJi3 1 CHUCTEMaTH3allil0, apryMEHTOBaHi
BHUCHOBKHU. 3aCBiTYCHO TIMOOKE BOJIOJMIHHA MaTepianoMm. HaBepeHo mpukiaam
BUKOPUCTAHHS TEOPETHMYHOro Matepiany. MoxyTb OyTH NpPUCYTHI HECYTTEBI
OITMCKH Ta HEBIAIIOBIIHOCTI;

20-15 - BiATBOPIOETHCS 3HaYHA YACTHHA PO3MIIAHYTOI TeMU. BUsBIEHO 3HAaHHS 1
PO3YyMIHHSI OCHOBHMX IIOJIOXK€Hb HaBYaJIbHOI JUCIMIUIIHU, NMPOTE MPHUCYTHI
HETOYHOCTI Ta/ab0 HEBIANOBIAHOCTI OCHOBHIN TeMmi. [Ipukiaau BUKOpUCTAaHHS
TEOPETUYHOI0 MaTepiaiy BiJICYTHI;

15-10 - BiagCTEXyeThCsl 3arajbHe PO3YMIHHS pO3IIIAHYTOI TeMu. Bussneni
MHOXHUHHI HETOYHOCTI Ta HEBIJMOBIIHOCTI, MOSICHEHHS HaBeIeHUX (opmyl
BIJICYTHI YM YaCTKOBO MOMHJIKOBI;

10-5 — crymeHT moraHo po3yMi€ pO3TJISHYTY TeMmy. BusiBieHi cCyTTeBi
HETOYHOCTI Ta HeBiAmoBigHocTi. HaBenmeHi dakTu Mmaibke HE BiAMOBINAIOTH
TEeMI,

5 — 0 — cryneHT B3araji He po3yMi€ pPO3IJISIHYTY TeMmy. TeMy He PO3KpHTO,
KUIbKICTh BUKJIQJIEHOTO MaTepiaily He BiJMOBIAA€ 3arajJbHUM HOpMaM 00OpaHOro
BuAy pobotu. HaBeneHi npukiaay He BIAHOCATHCS 10 TEMHU.

KpuTepii oninoBaHHs pe3yJbTaTiB HepopMaabHOI OCBITH:

HapaxyBanns 6aiiB BigOyBaeThCs 3a MyOiKallilo CTYJAEHTOM Te3 J0NOBiAeH Ha
KOH(epeHIIisIX, HAyKOBHX CTaTel, 3a y4acTb CTyJIEHTa y AISJIbHOCTI HayKOBHX
TYpPTKIB, CeMIHapiB, KpYIJIUX CTOJIIB, KOHKYpCIB, Yy4acTb Yy 3axojax
HeOpPMaJIbHOI OCBITH, 3a OTpPUMaHHS CepTU(IKATIB MPO MPOXOJKEHHS
HaBYaHHS Ha pi3HuUX OcBITHIX Mmiargopmax (Coursera, Prometheus Ttomio),
Kypcax mnpoinHuxX IT KommaHid 3a TeMaTHKOK HaBYAIbHOI JHCUUILIIHU.
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KinpkicTe GamiB BU3HAYAETHCS BIJCOTKOM TOKPUTTS PE3YJIbTATiB BiAMOBIIHOI
AKTHUBHOCTI JI0 BUMOT Pe3yJIbTaTiB HABUAHHS 3 HABYAIbHOT TUCHHUTUTIHH

IInTanusa no
3aJ1iKy 4M
eK3aMeHy.

[aTepronsis GyHKITiH 32 TOTOMOTOI0 KyOIYHHMX CIIJIaiHIB

Pozpineni pizauni. BnactuBocTi po3aiieHUX pi3HUIIb.

CkinuenHi pi3Huni. PakropianbHi MHOTOWwIeHU. Po3knan (yHKIid B psm 3a
(dakTopiaTbHUMU MHOTOYICHAMHU.

[aTepnionsiiiai MEOrouIeHn HproToHA.

[arepnonsuiiini MuHorowienu Jlarpamxka. ToUHICTh IHTEPHONAIHHUX (HOPMYIT.
KBagpatnune  HaOmkeHHs.  AnreOpaiuHi  MHOTOWIEHHM — HaMKpamioro
KBaJpaTUYHOr0 HaOmmKeHHsa. OpTOroHajgbHI anreOpaidyHi MHOTOWICHH Ha
JUCKPETHHUX By3JIax.

Metox HallMEHIIMX KBaJpaTiB MOOyI0BH anreOpaiyHUX MHOTOUICHIB
HaMKpaIoro KBaJApaTUYHOI0 HAOJIMKEHHS.

[TobynoBa dopmyn miis 4YucenbHOrO IU(EPEHINIIOBAHHS 3 BHKOPUCTAHHSIM
IHTepHoJALifHUX MHorowieHiB HploToHa Ta 3a [0MOMOrow MeToay
HEBU3HAUYEHUX KOe(]ilieHTIB.

Meronn Pynre-PomOepra ta ElTkeHa MOKpamieHHS TOYHOCTI (OpMYJ s
YHCEIHHOTO TU(EPEHIIIIOBAaHHS.

Tounictb  ¢dopmyn s yucenbHoro audepeHuiroBanHg. IIponemypa
peryisipu3arii mo Kpoky.

Meton noOy1oBH KBaapaTypHUX (opMyJ1 3 BUKOPUCTAHHSIM IHTEPIIOALIHHUX
MHOTOWIEHIB Ta 3a JIOTIOMOTOI0 METOly HEBH3HAUECHUX KOEe(]ili€HTIB.

TouHicTh KBaJIpaTypHUX (HOPMYJT HAOJIMIKEHOTO O0YHCIICHHS 1HTErpaliB.
CkiazioBi kBagpatypHi popmynu. TOUHICTE CKIIaJOBUX KBAAPATYPHUX (POPMYIL.
ANanNTUBHUI ~ QIrOPUTM  YHUCEIBHOIO IHTEIPYBaHHS 3 BUKOPUCTAHHAM
KBagpaTypHoi ¢popmyiu CiMmricoHa.

Mertonu Pynre-PomOGepra Ta EifTkeHa mokpaiieHHs TOYHOCTI KBaJIpaTypHHX
dbopMyIT 11T 0OOYUCIICHHS 1HTETPATIB.

Merton [Mayca po3B'si3ky cUCTEMH JiHIHHUX ajareOpaiuHuX piBHSAHb. AJITOPUTM
metoay ['ayca 3 BHOOpOM T'OJIOBHOTO €IEMEHTY 110 CTOBIIIISX

MeTton MpOroHKM pO3B'A3KYy CUCTEMHU JIHIMHUX anredpaiuHuX piBHSAHb 3
TPHOXA1arOHAJILHOIO MaTPHUIIEIO

LU-po3knan matpuui. ItepamiiiHi MeToaM YTOYHEHHS PO3B'A3KIB CHUCTEMHU
JHIAHUX adredpaiyHuX piBHSAHb

ITepaniiiHi MeTOAM pO3B'A3aHHS CHUCTEMM JiHIMHUX anreOpaiyHUX PpIBHSHb.
Metoau npocTtoi iTepaiiii, meton Ako0i, merox ["ayca-3eliaens

3anaui JiHiIHHOI anreOpu: OOYMCICHHS BU3HAYHUKA, 3HAXOJUKEHHS OOEpHEHOI
MaTpulli 3 BUKopuctaHusam LU-po3knanxy MaTpuii

3anaui JiHIHHOT anreOpu: 3HAXO/HKEHHS BJIACHUX 3HAYEHb Ta BIACHUX BEKTOPIB
MaTpHIb

OnHOKPOKOBI iTepaliiiHi MeTOAM pPO3B’S3Ky HETIHIMHMX pPIBHSAHBb 3 OJHUM
HEBIJJOMHMM: METOJI TpocToi iTeparlii, meroa Herotona, merosn Yebuiiona
OMHOKPOKOBI iTepamliiiHi MeTOAW pO3B’SI3Ky HETIHIMHUX pPIBHSAHb 3 OJHUM
HEBIJJOMHUM: METOJI XOp/, METO]I apaboJ1, METO/1 3BOPOTHOI 1HTEPITIOJIALIT
OOumcneHHss IMIBUAKOCTI  30DKHOCTI  iTepallilHUX  METONIB  PO3B’SI3KY
HEJTIHIWHUX PIBHSAHB 3 OJIHUM HEBIJIOMHUM: METOJ TMPOCTOi ITeparii, MeTo[
Hsrorona, meton xopa

BrnacTtuBocTi KopeHiB anredpaiyHux piBHsAHb. Meton HproToHa mo cxemi
["opHepa 3HaX0KEHHS JIMCHUX KOPEHiB areOpaiuHuX piBHSIHb

BrnactuBocti kopeHiB anreOpaiuHux piBHsSHb. Merton JliHa 3HaXOIKEHHA
KOMIIJIEKCHUX KOPEHIB ajreOpaiuHuX piBHIHb
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MeTto 30510TOT0 MEPETUHY OJTHOBUMIPHOI ONTHUMI3aIlil

Meton ®@i6oHa44i OJHOBUMIPHOT ONITUMI3aIii

Meton Xyka-/[»xuBca 6araToBUMipHOT ONITUMI3AITi

3anaua Komri ans 3BUYaiiHuX JuQepeHmiagbHuX PIBHAHB HEPIIOTO MOPSIKY:
oTpuManHs ¢popmyiu Pyare-Kytra mist po3B’si3Ky y BUNIaaKy =2 1a s=2
3agaua Komri ans 3BUYaiiHuX JuQepeHmiagbHuX PIBHAHB HEPIIOTO MOPSIKY:
OJIHOKpOKOB1 MeToqu Pynre-Kytra mis po3B’si3ky

3agaua Komri anst 3BHYaiiHuX JudepeHIiaTbHUX PIBHAHD NEPIIOTO MOPSIKY:
METO/JM OIIHKHK JOKalnbHOI MoxXuOKku MetodiB Pynre-Kyrra po3B’s3ky 3amaui,
QITOPUTM aBTOMaTHYHOTO BUOOPY BETMYUHU KPOKY

3amaua Komri mis 3BUYaiiHUX IUQEpEeHIIAIBHUX PiBHSIHB MEPIIOTO MOPSIAKY:
dopmynu Agamca mporHo3y Ta KOPEKIii po3B’s3Ky 3amadi

3amaua Komri mis 3BUYaiiHUX IUQEpEeHIIAIBHUX PiBHSIHB MEPIIOTO MOPSIAKY:
JOCIIJKEHHSI TOYHOCT1, 301KHOCTI Ta CTIMKOCTI METOJy MPOTrHO3Y Ta KOpPEeKIii
Anamca Ipyroro nopsjaKy

3agaua Komri ans 3BHYaiiHUX Ju(epeHIiaTbHUX PIBHAHD HEPIIOr0 MOPSAKY:
METO/I HeBH3HAYEHUX KOE(]IIIEHTIB MOOYIOBH METOJIB MPOTHO3Y Ta KOPEKITii
YUCEIHHOTO PO3B’SI3KY

KpaiioBa 3amaua ans 3BuuaiiHuX AuQepeHiialbHUX PIBHSIHb JPYTrOro MOPsAKY:
YHCEIbHI METOIH PO3B’A3KY, METOJI CKIHYEHHUX Pi3HHIIb

KpaiioBa 3amava ans 3BuuaiiHuX AuQepeHianbHuX PiBHSIHb JIPYTroro NOpsSAKy:
TOYHICTh PI3HUIEBUX PIBHSHBb PO3B’S3KY, MiJABHIIEHHS TOYHOCTI PI3HUIEBHX
PIBHSIHB, MIABUIIICHHS TOYHOCTI PI3HUIIEBOI allpOKCHUMAIlii KpalOBUX YMOB

OnuryBaHHsA

AHKETy-OIIIHKY 3 METOI0 OI[IHIOBAHHS SIKOCTI Kypcy OyJe HajgaHO IO 3aBep-
HICHHIO KYPCY.




Cxema kypcey “MeTtoau o0unciIeHb”
JJISl CTYJIeHTIiB cneniaabHocTi 121 — [HkeHepist mporpaMHoro 3ade3nevyeHHs

®opma
JisILHOCTI
3aHATTS)* .
(* . ) Jlitepatypa.** .
. JIeKILis, « 3aBnanns, Tepmin
T, Tema, mi1aH, KOPOTKi Te3n .o Pecypcu B
camocTiifHa, . . ot BHKOHAHHS
. inTepHeTi
TUCKYCis,
rpynoBa
pobota)
o . KIHEb
Beryn 0 Teopii CIUIAMHIB Ta . 11, 121, [31, [9],
1 oty o p . Jlexmist [ ]v[ 1. (3], [9] 2 TIOTOYHOI'O
IHTEePIOANIHHIX MHOTOYJICHIB CaiiT Kypcy
THKHSA
HamamryBanas 1 OCHOBH poOOTH B KiHeIb
. . . ..~ | JlaboparopHa .
1 cepenosurni  Code::Blocks. Bizyarizartist o6oTa Caiit Kypcy 2 MOTOYHOTO
YHCJIOBUX JTAHUX P THXKHS
A 1], [2], [3], KiHEIb
[nTepnonsauiitni mHorounenn HeroToHa Ta . [1] [2] [3] .
2 .. Jlexrrist [10], 2 MOTOYHOTO
X 3aCTOCYBaHHS o
Caiit kypcy THXKHS
. . KiHEIlb
JIa6.1. IaTepnonsmis KyOiunumu | JlaboparopHa N !
2 . CaiiT xypcy 2 MOTOYHOTO
cIUTaltHaMu poboTta
THXKHS
. KiHEIlb
Habnmxenus HKII  (akTopianbHUMU . 1], [2], [10],
3 bymxii ¢ p Jlexuis [ ]u[ 1. [10] 2 [IOTOYHOT'O
MHOTOWICHAMH CaiiT kypcy
THKHSA
. . o . KiHeIb
J1a6.2. Po3pineni pizHumi. IaTepronsmiitai | JlaboparopHa N !
3 CaiiT kypcy 2 TTOTOYHOTO
MHorowieHn HeioToHA pobora
THKHSA
. KiHeIb
[MousaTTss mpo Halkparie HaOIMKEHHS . [1], [2], [10], H
4 . Jlexuis N 2 MMOTOYHOTO
(GyHKII B METPHYIHOMY TIPOCTOPI CaiiT kypcy
THKHSA
. . . . . KiHeIb
J1a6.3. CkinuenHi pi3Humi. ®akropianeHi | JlaboparopHa N !
4 CaiiT xKypcy 2 MOTOYHOTO
MHOTOWIEHH poboTta
THKHS
. KiHEIb
YucenbHe nbepeHIiFOBaHHS HKIIIT . 11, [2], 3],
5 . 'H..(b et ynxn Jlexuis [ ]v[ 1. [8] 2 MOTOYHOTO
OJIHIET 3MIHHOT Caiit Kypcy
THKHS
JIa6.4. 3HaXOMKEHHS anredpaiuHux —
MHOTOWIEHIB Haiikpamioro keaaparud- | JlabopartopHa .
5 . CaiiT xypcy 2 MOTOYHOTO
HOTO HaOMKEHHS METOJOM HaWMEHIITUX poboTta
. THKHSA
KBaJ[paTiB
. - KiHeIb
YucenpHe I1HTETPYBaHHSI HKIUT omHiel . 11, 121, [3],
6 . .. py byHkn A Jlexmis [ ]u[ 1. [3] 2 MOTOYHOI'O
3MiHHO{ Caiit Kypcy
THKHSA
. KiHeIb
JIa6.5. UYwmcenpHe mudepeHmitoBanHs. | JlaboparopHa . !
6 . . Caiit kypcy 2 IIOTOYHOI'O
MeToau niIBHIIEHHS TOYHOCTI pobora
THKHSA
KiHeIb
- . . . [11, [21, I31, [51, !
7 CucTeMu JiHIHHUX anreOpaidYHuX PiBHSIHB Jlexmist . 2 ITOTOYHOTO
CaiiT Kypcy
THKHS
JIa6. 6. CkmamoBi kBaapatypHi hopmymau -
JUI1 YUCeNbHOTO iHTerpyBaHHsA. Mertoan | JlaboparopHa N
7 . ; o Cailit kypcy 2 MMOTOYHOTO
MIABMINCHHS  TOYHOCTI.  AJanTHBHHI pobora
THIKHS
AITOPUTM
S 1, [2], [6] KiHellb
3amaui JiHIHHOT anrebpu Ta MeTomW iX . 4], ' '
8 ! , P A Jlekuis [10], 2 MOTOYHOTO
PO3B’sI3yBaHHS o
Cait Kypcy THKHSA
8 [Mincymkose 3ausarTs 3M 1 Jlabopatopna | CaiiT Kypcy 2 KiHeIb
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pobora ITOTOYHOTO
THXKHS
el . . . 1], 2], 3], Kinens
HeninifiHi  piBHSHHA Ta MeTOAM IX . (1. (2 3] 1
9 DO3B’ A3y BaHHS Jlexuis [10], [IOTOYHOT'O
CaliT kypcy THXKHS
KiHEeLb
JlabopatopHa .
9 J1a6.7. LU-po3kian paTop CaiiT Kypcy TTOTOYHOTO
pobora
THXKHS
s . KiHeIb
CucteMu HeNiHIMHUX piBHSHB. Berym mo . [1], [2], 3], H
10 Teopii onTHMizamii Jletcuis CaiiT Kypc TOTORHOTO
p 5 ypey THXKHS
o . KiHeIb
J1a6.8. Itepamiitai metomu po3p’sizyBanHsA | JlabopaTtopHa . !
10 . .. . Caiit xypcy TTOTOYHOTO
CHCTEMH JIiHIHUX anreOpaluHuX piBHIHB pobora
THXKHS
. . - KiHeIb
Bigmykanus ekctpeMyMiB QyHKIIT ofHi€eT . 1], [2], [10],
11 ALy «cTpeMy bynkuif oz Jlexnis []N[] [10] IMOTOYHOTO
Ta 0araThoX 3MIHHHX Caiit xypcy
THXKHS
JIa6.9. OnHOKpOKOBI Ta 0araTOKpOKOBi
YHCeNbHI METOJM PO3B’sI3yBaHHS HENiHiH- .
. . KiHEIlb
HUX PIBHSHB 3 OJHMM HeBimomuMm. Merton | JlabopatopHa N

11 . Caiit kypcy MIOTOYHOTO
Hprorona mo cxemi ['ophepa Ta Meron poboTa S
Jlina PO3B’A3yBaHHS anredpaigHIX
PIBHSIHb
OIHOKPOKOBI ~ METOIU  pO3B'SI3yBaHHs .

. . . KiHEIlb
3amadi Kormi JUIS 3BHYAMHUX . [11, [2], [4], [8],
12 . : Jlexmist . TIOTOYHOT'O
mudepeHianbHuX — PIBHAHb  HEPILIOrO Caiit xypcy
THXKHS
MOPSLIKY
JlabopaTopHa KiseI,
12 | JIa6.10. Meron Xyka J»mBca O%OTap CaiiT kypcy ITOTOYHOTO
P THKHS
baratokpokoBi MeTonM  pO3B'SI3yBaHHS .
. . . KiHEIb
3amadi Komri TS 3BHYANHHX . [11, [2], [4], 8],

13 . . Jlexuis L MOTOYHOTO
audepeHnianbHUX — PIBHSHb  HEPILOrO Caiit xypcy S
MOPSAKY
JIa6.11. Merton Pynre-Kyrra -
po3®’s3yBanHs  3amaui  Komn  mis | JlaboparopHa . !

13 o - . Caiit kypcy MOTOYHOTO
3BUYAMHUX  AUQEPEHIHHUX  PIBHSAHBb poboTa N
[EPIIOr0 HOPSIKY
KpaiioBa 3ajaya IS 3BUYANHUX KiHENb

1 . . - (11, [2], [4], [8],
mudepeHIianbHUX  PiBHSAHB  JIPyroro Jlekuist Calit kvbe [MOTOYHOTO
MOPSLIKY ypey THOKHS
JIa6.12. Metoau mporHo3y i KOPEeKIl s -
po3B’s3yBaHHsS  3amauwi  Komi  mia | JlaboparopHa . !

14 . .y . Caiit Kypcy TTOTOYHOTO
3BUYAHHUX  Ju(EpeHliNHNX  PIBHIHB poboTta -
MIEPIIOTO HOPSAKY

. . . KiHelb
qi I ou HIIIAJIbHUX PIBHSIHb . 1], [2], [4], [1
15 3anaui a1 ¢)§pe THaJI p 3 Jlexuis [ ]L[ 1 [4], [10] [IOTOYHOT'O
YACTUHHHUMU TTOXiTHUMH Caiit xypcy
THKHS
KiHelb
. JlaGopatopHa .
15 | Migcymxose 3ausaTTa 3M 2 PATOP CaiiT Kypcy IIOTOYHOT'O
poboTta
THKHS
HefipoHHi Mepeki HeEmepepBHOTO 4Yacy KiHeIlb
) . [41, [7],
16 | (CTNN) B 3agmauax  posmi3HaBaHHs Jlexrrist . MOTOYHOTO
. CaiiT kypcy
o0pa3ziB THKHS
KiHeIb
. JlabopaTtopHa . .
16 | [MizcymKoBe 3aHATTA Caiit xypcy TIOTOYHOTO
pobora
THXKHS
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