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Poboua mnporpama HaBYalnbHOI OUCUUIUTIHM "MarteMmaThyHa JIOTiKa Ta Teopis
anropuT™MiB" CKJIaJeHa BIAMOBIIHO 10 OCBITHBO-NIpodeciitHoi nporpamu "TexHoorii
MpPOrpaMyBaHHs Ta KOMII IOT€pHE MojeNoBaHHs" mepuioro (0akalaBpChbKOro) piBHS
Buloi ocBith 3a cnemianbHicTiIO "F1 Ilpuxknagna maremaruka" ramy3i 3Hanb "F
Inpopmamiitni  Texnomorii', 3arBepxkeHoi Buenoio pagor  UepHiBEUBKOTO
HalioHanbHOro yHiBepcurety imeH1 HOpis denpkoBuua 28 kBiTHS 2025 p., MPOTOKOI
Nos.

Po3podnuk:
Oininuyk  Mukona IletpoBuy, noneHT kadeapu  MNPUKIATHOT
MaTeMaTUKu Ta 1HQOpMAIIHHUX TEXHOJIOTiH, KaHauaatr ¢i3uKo-
MaTeMaTUYHUX HAYK, JOLICHT

Buxnanau, mo 3a0e3nedye YUTaHHS JaHOI HABYAIBHOT TUCITUTUTIHU
Oinimuyk  Mukona IletpoBuy, noneHT kadeapu  MPUKIATHOT
MaTeMaTUKu Ta 1HQOpMAIIMHUX TEXHOJIOTiH, KaHauaatr ¢i3uKo-
MaTeMaTUYHUX HAYK, JOLICHT

Horoaxeno 3 rapantom OII Bacuns MAITEHKO

3aTBepakeH0 Ha 3acijaHHl KadeIpu MNPUKIATHOT MATeMaTHKU Ta 1H(QOpMalIdHHUX
TEXHOJIOT1H

IIpomoxkon Ne 2 6io 27 cepnus 2026 poxy
3aBigyBau kadeapu Apocaas BII'YH

CxBaJjieHO METOJUYHOIO pajiolo (haKyIbTeTy MaTeMaTHKU Ta 1H(HOPMATUKU

IIpomoxkon Ne 1 6io 28 cepnus 2026 poxy
['onoBa metonn4HOi paau Touna PPATABYAH




META HABYAJILHOI JJUCLHUILIITHA

Meroro gucuuiuiing "MaTtemaTHuHa JIOT1Ka Ta TEOopis ajJropuTMIB" € pO3Tisij
byHnaMeHTanbHUX 00’ €KTIB, CTPYKTYpP 1 MoJenei 13 po3niuiiB "MaTeMaTtnyHa jorika" ta
"Teopis anropuTMiB" Cy4acHOro AMCKPETHOTO aHalli3y, a TaKOX MIIXOMAIB 1 METOIB
PO3B’sI3yBaHHS TUIIOBUX MPHUKJIAAHUX 3a/1a4.

3aBAaHHSAMU BUBUYEHHS JIUCUUILIIHY €:

® BHBYCHHS 0a30BUX MOHATh MATEMATUYHOI JIOTIKH, aareOpu BUCIOBIIOBAHbD,
JIOTIKM TpeNuKaTiB, Teopli QyHKiNA anredpu soriku (OyneBux (yHKIIH),
METO/I1B pO3B’sI3yBaHHS BIAMOBITHUX TUIOBUX 3a/a4;

® BHBYEHHS 0a30BUX TMOHATH TEOpii aITOPUTMIB, JEAKUX (OPMaAITbHUX
Mozeneld anroputMmy (mammHa TropiHra, MammuHa 3 HEOOMEXEHUMU
pericTpaMu), MUTaHb OOYUCITIOBAHOCTI PYHKIIN Y pPO3IIISIAYBAHUX MOJEIAX,
AITOPUTMIYHO HEPO3B'SI3HUX MPOOJIEM, METOAIB PO3B’I3yBaHHS BIAMOBITHUX
TUIIOBUX 3a7ad.

3HaHHA, $KI CTYAEHT OTPUMA€E B pE3yJbTaTi BUBUEHHS MJAaHOI JAMCIMIUIIHH,
BIJIIrPaBaTUMYTh BAXIMBY poOJib Yy Tmpoleci Horo mpodeciitHoro QopmyBaHHS Ta
3pOCTaHHs, a TaKoX BOHU € HEOOXIJHOI OCHOBOIO J/JIi BHUBUYEHHS MACSKHUX IHIIHX
(haxoBUX JUCIUTILIIH.

INPEPEKBI3UTHU

JIJist yCIIIIHOTO BUBYEHHS Ta 3aCBOEHHS UCLUUILUIIHUM HEOOXI1JIHI 3HaHHS 3 KypCiB
"Iluckpetna matemaruka' ta "[IporpamyBaHHs".

PE3YJIbTATHU HABUYAHHA

B  pesynapTaTi BUBYEHHS ~ JHUCLUMIUIIHM  CTYAGHT Mae HaOyTH  Takux
KOMIIETEHTHOCTEM:

3HATH: BIJMOBIJHUN TEOPETUYHUN MaTepial B MeXaxX NporpaMu Kypcy —
dbopmyIIOBaHHS O3Ha4€Hb, (POPMYIIOBAHHS Ta OOTPYHTYBaHHS TEOPETUUHUX (PaKTiB
(TBepIKEeHb, JIEM, TEOpEeM, HACIIAKIB) 1 BIAMOBIAHUX alTOPUTMIB, iX UIIOCTPYBaHHS
KOHKPETHUMU MPUKIIAIaMU;

BMIiTH:

e pO3B’SI3yBaTHM THWIOBI 3ajadi, TOB’s3aHI 3 0a30BUMHU TOHATTAMHU
MaTeMaTU4YHOI JIOT1KM, aiareOpor0 BHUCIIOBIIOBaHb, JOTIKOIO MpPEIUKAaTIB,
byHKUIAMH anredpu Joriku (0yneBUMHU QYHKIISIMH);

® pO3B’sI3yBaTH THUIIOBI 3aj]adi, MOB’si3aHl 3 0a30BUMHU TOHSATTAMH TeOpii
QITOPUTMIB, JEAKUMHU (POPMATBHUMHU MOJACISIMHU alropuTMy (MaIIMHOIO
TiopiHra, MammuHOK 3 HEOOMEXEHUMHU pericTpaMu), OOYHMCIIFOBAHICTIO
GyHKUINA Y pO3TIISIAYBAHUX MOJIEIISX.



[1in yac BUBYEHHS TUCUMUILIIHU, BIJIOBIIHO O OCBITHBO-MIPOQECIHOT Mporpamu,
(hopMyIOThCSI HACTYITHI
3arajibHi KOMIIETEHTHOCTI:
3KO01. 3paTHIiCTh YYUTHCS 1 OBOJIOIIBATH CY4YaCHUMU 3HAHHIMU;
3K02. 3naTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIsIX;
3KO05. 3naTHicTh POBEJAEHHS JOCIIIKEHb Ha BIAMOBIIHOMY PiBHI;
3K06. 3naTtHicTh 10 aOCTPAKTHOI'O MUCIIEHHS, aHAII3y Ta CUHTE3Y;
3KO08. 3HanHs Ta po3yMiHHA NMPeAMETHOI 001acTi Ta po3yMiHHs npodeciitHoi

TISTBHOCTI;

(paxoBi KOMIIETEHTHOCTI:

OKO1.

31aTHICT BHKOPHMCTOBYBAaTM M aJanTyBaTH MaTeMaTH4YHI Teopii,
METOAM Ta NPUHOMHU JJIsl JIOBEJIEHHS MaTeMaTUYHUX TBEPKCHb 1
TEOpEM;

®KO02. 3naTHicTh BUKOHYBATH 3aBJaHHsS, CPOPMYJIbOBAHI y MaTeMaTHYHIM

OK12.

OK13.

dopwmi;

3MaTHICT, 70 TOIIYKY, CHUCTEMAaTHYHOTO BHBYEHHS Ta aHaII3y
HAyKOBO-TEXHIYHO1 1H(oOpMaIlili, BITYU3HSIHOIO ¥ 3aKOPAOHHOIO
JOCBITY, TIOB’SI3aHOTO 13 3aCTOCYBAaHHSAM MAaT€MaTUYHUX METOIIB IS
JOCJTIIJPKEHHSI pI3HOMAHITHUX MPOLIECIB, SBUII] Ta CUCTEM;

31aTHICTh 3PO3YMITH MOCTAaHOBKY 3aBIaHHS, C(POPMYIbOBAHY MOBOIO
MEBHOT MIPEJAMETHOI rajy3i, 3J1HCHIOBATH TOIIYK Ta 301p HEOOXITHUX
BUXIJIHUX JTaHHX;

Ta OTPUMYIOThCS HACTYITHI MPOTrPaMHi pe3yibTaTH HABYAHHA:
ITPHO1. [emoHcTpyBaTH 3HaHHS W PO3YMIHHS OCHOBHUX KOHIICTIIIIM,

MIPUHIIMITIB, TEOPid MPHUKIAJAHOI MaTEMAaTHKHA 1 BUKOPHUCTOBYBATH iX
Ha MPaKTHII;

[IPHO4. BukonyBaTu MaTeMaTH4YHHI OIKC, aHANI3 Ta CHHTE3 JAUCKPETHHUX

00’€KTIB Ta CUCTEM, BUKOPUCTOBYIOUYH MOHSATTS i METOAM TUCKPETHOI
MaTeMaTUKH Ta T€Opii AITOPUTMIB.



OIMUC HABYAJILHOI TUCHMILITHA
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3micToBuiit moay.as 1.

Mamemamuuna nozika

Tema 1.
Anrebpa

BHCJIOBJIIOBAHb

Tema 2.
Jlorika npeaukaTiB

Tema 3.

OyHKI1IT anredpu
noriku (OyJeBi
byHKIIT)

Tema 4.

[ctoTHI Ta QikTHUBHI
3MiHHI OyJIeBHX
byHKIII

Tema 5.

Po3zknan OyneBux
GbyHKII 3a
YAaCTUHOIO 3MIHHHX

Tewma 6.

JI113’ FTOHKTHUBHI
HOpMaJbH1 (hopMH
(IH®D). Jockonana
JIHD




Tema 7.
KoHn’roHKTHBHI
HOpMaJbHi (hopMH 6 212 - | -1 2 — | =
(KH®). lockonaina
KH®.

Tema 8.
[Toxirom 6 21 2 - — 2 — _ | =
Kerankina

Tema 9.
TymnukoBi Ta 6 2012 - | - 2 — | =
mi"iManbH1 [JHD

Pazom 3a
3MICTOBUM 54 18| 18 | — — 18 — _ | =
Mojysem |

3micTroBuii MmoayJab 2. Enemenmu meopii anzopummie

Tema 1.

[HTYyITUBHE NOHATTA
aIrOpUTMYy Ta MOTO
dhopmamizanii

Tewma 2.
Mammna Tropinra

Tewma 3.
ANropUTMIYHO
HEpO3B'sI3HI
npoOaeMu

Tema 4.
OyHKIIT,
00YHCITIOBaHI 3a
TropiHrom

Tewma 5.
MamwuHa 3 5
HEOOMEKEHUMHU

perictpamu (MHP)

Tema 6.
MHP-o004uncnroBani 8 2| 4 — — 2 — — | =

byHKil

Pa3om 3a
3MICTOBUM 36 (1212 — | — | 12 — I
MOJTyJIEM 2

Yevororomun | 90 | 3030 — | — | 30 — _ | _




TemaTuka JIeKUIMHUX 3aHATH 3 MEPEJTiKOM NUTAHD

Ne .
A/ Ha3zsa temu OCHOBHI NUTaHHS
3micToBuiit moayab 1. Mamemamuuna nozika
BucsioBaoBanHA. Oneparii Haz
1 | AnreGpa BUCITOBIIOBaHb BUCJIOBJIIOBAaHHSIMHU. 3aKOHH a/Ire6pH JIOTIKH.
TaBTouJiorii. [IpoTupiyys.
[IpegrkaTtu. Onepanil Haj peAvKaTaMU.
2 | Jlorika mpeauKaTiB KBaHTOpM 3araJbHOCTI Ta iCHyBaHHsA. 3aKOHU
JIOTiKY NpeIUKaTiB.
OyHK1ii anredpu Joriku (Oysesi byxnesi ymxuii. Tabamne, BEKTOPHE Ta :
3 aHa/iTUYHe 3aJlaHHA 6yJieBUX PYHKLiNA. OCHOBHI
(ynxuii) €KBiBaJIEHTHOCTI.
CycigHi 3a fesiKO10 KOOPpAWHATO JABIMKOBI
4 IcToTH1 Ta BiKTUBHI 3MIHHI Ha6bopu. IcToTHI Ta GiKTUBHI 3MiHHi 6ys1€BOT
OyneBux PyHKITIN ¢dyHkuil. PiBHiCTb Oys1eBUX QYyHKIiN B TepMiHax
icTOTHHUX Ta GIKTUBHUX 3MiHHUX.
Poskiaz 6ymeBnx byHKIii 32 [lepBuHHMY TepM. JleMu npo l'IepBI/IHHI/II‘/?I. TEPM.
5 . TeopemMa llleHHOHa Npo po3kJaj 6y/1eBoO]
1acTHHOIO SMIHHHX byHKIIiT 32 YaCTUHO 3MiHHUX.
EjleMeHTapHa KOH'IOHKIIifl Ta IU3' IOHKTUBHA
6 JI13’ TOHKTUBHI HOpMalibH1 POPMH | HopmabHa opma (JH®D). Jockonana JHD
(JIH®D). Jockonana [JTHD (AAH®D). 306pakeHHs 6yJ1eBoi QyHKII y
Burasaai J/IHO.
EneMeHTapHa U3 IOHKLiS Ta KOH'IOHKTUBHA
7 KoH’ 1oHKTUBHI HOpMaJIbHI POPMU | HopManbHa popma (KH®D). [Jockonana KH®
(KH®). Hockonana KH® (AKH®). 306paxkeHHs 6y/1eBOi pyHKIIT y
Bursasai IKHO.
[Toninom XKerankina (ITXK). [To6ymosa [12K
8 Tomirom JKerankina Me:I‘UOLLOM HeBU3Ha4YeHUX KoedilliEHTIB, MeTOI0M
JIBINKOBOTO TPUKYTHHUKA Ta METO/I0M
€KBiBaJIEHTHUX IEPETBOPEHb.
[TocTraHoBKa 33ja4i MiHiMizauii. [lo6ysoBa
9 | Tynukosi Ta MiHiManbHi [JHO MiHiManbHuX [IHP MeTOZOM HEBU3HAYEHHX
KoeilieHTiB.
3micToBui MmoayJb 2. EnemeHmu meopii anzopummia
IHTYiTHBHE MOHSTTS ANTOPHTMY [HTyITUBHE TIOHSTTS AITOPUTMY. BiactuBocTi
1 o N anroputmy. Popmanisanii iHTyiTUBHOTO
Ta fioro popmanizaii NOHATTA ajroputMmy. Tesa TropiHra.
BynoBa Ta pyHKIioHYyBaHHS MawnHU TropiHra.
2 | Mammna Tiopinra [Iporpama MaI_LII/IHI/IUT}OpiHI‘a, croco6wu ii
3a/ilaHHs. OCHOBHUH KO/i 4K CJ/la Ta HAbOpy YHCEII.
Mawunu Tropinra T+ i Tkon.
['enesieBa HyMepaunia nporpam MT.
3 AJTOPUTMIYHO HEPO3B'SI3HI AJITOPUTMIYHO HEPO3B'A3HI Mpo6sieMH
npoOiieMu (mpo6JieMa caM03acTOCOBHOCTI, MpobJieMa
3aCTOCOBHOCTI /10 TOYAaTKOBOI'O CJIOBA).
4 dyHKI111, 00YMCITIOBaH1 32 YacTkoBi yncsioBi GyHKIiL [IpaBUIbHO

Tropinrom

o6uyucaoBaHi 3a TopiHroM QyHKII.




MaAIIMHA 3 HeoBMeKCHIMI BynoBa Ta Q)YHKHIOI-I-yBaHHH MallKWHHU 3
5 . HeoOMexxeHUMHU pericTtpamu (MHP).
perictpamu (MHP) Kondgirypauii MHP.
. O6‘-II/ICJ'IeHHH YaCTKOBUX YUCJIOBUX HKLiH Ha
6 | MHP-o6uucnroBani ¢pyHKIIii MUP yrKn
TemaTuka ceMiHAPCHKHUX 3aHATH 3 MEPEJiKOM NMUTAHD
CemiHapChKi 3aHATTA 3 JIaHOI HaBYAJIbHOI JUCIMIUIIHU HaBYAIHBHUM IUIAHOM HE
nepeaoaveHi.
TemaTuka NMPAKTUYHHUX 3aHATH 3 Hepe.]'liKOM IIUTAHb
No )
A/ Hazpa temu OCHOBHI TUTaHHS
3micToBuiit moayab 1. Mamemamuuna nozika
1 | AnreGpa BUCIIOBIIIOBaHb Po3B’s13yBaHHs THIIOBHX 3a71au4 [5]
2 | Jlorika npeauKaTiB Po3B’a3yBaHHs TUIIOBUX 3a71a4 [3]
3 | @yHkuii anre6pu goriku (OyneBi PyHKII) Po3B’s13yBaHHs TUIOBHX 33124 [5]
4 | IctoTHI Ta iKTHBHI 3MiHHI1 OyieBUX QyHKLIN | Po3p’a3yBanns Tunmosux 3amad [5]
Po3knan OyneBux (pyHKIIIHN 32 YaCTHHOIO
5 ST oy byHKu Po3B’s13yBaHHs TUIIOBHX 3a71a4 [5]
3MIHHUX
13’ FOHKTUBHI HOpMalibH1 popmu (JITHD).
6 a p (bopyu (THD) Po3B’a3yBaHHs TUIOBUX 3a1a4 [3]
Hockonana JIHO
Kon’roukruBH1 HOpManbHi opmu (KHD).
7 p (bopn ( ) Po3B’s13yBaHHs TUIIOBHX 3a1a4 [5]
Jlockonana KH®
8 | ITominom XKerankina Po3B’s13yBaHHs THIIOBMX 3a71au4 [5]
9 | Tynukogi Ta miHiManbHi JIHD Po3B’a3yBaHHs TUIOBUX 3a1a4 [3]
3micToBuii MmoayJb 2. Enemenmu meopii anzopummie
1 | Mammuna Tropinra Po3B’a3yBaHHs TUIIOBUX 3a71a4 [3]
2 | dynkuii, oouucaoBani 3a TropiHTOM Po3B’a3yBaHHs TUIIOBUX 3a71a4 [3]
Maiivaa 3 HeOOMEXEHUMH PETiCTpaMu ,
3 Po3B’si3yBanHs THTIOBUX 3a4a4 [ 5]
(MHP)
4 | MHP-o6uucitoBaHi GpyHKIii Po3B’s13yBaHHs TUIOBHX 33124 [5]
TemaTuka J1a0OpPATOPHUX 3aHATH 3 MEPEJTIKOM NMUTAHb
JlaGopatopHi 3aHATTA 3 AaHOT HABUAJIBHOI TUCIUIUTIHM HAaBYAJIBHUM IIJITAHOM HE
nepeadoaveHi.

InguBigyanbHi HaykoBo-1ocaiaHi 3aBaanns (IH/I3)

IH/I3 3 nanoi HaBYaIbHOI JUCHUIUIIHKA HE TIepea0aveHi.




3aBJaHHs AJIA CAMOCTIHOI POOOTH CTYICHTIB

BUKOHAHHS JIOMAaITHBOTO 3aBAaHHS [5]

No o . K-ctb
Hazpa temu 3aBaaHHs 1J19 CaMOCTIMHOT poOOTH
3/ TOJIUH
3micToBuiit moayab 1. Mamemamuuna nozika
1 | Aire6oa BICIOBIIOBAHE OmnparfoBaHHs. TEOPETUYHOTO MaTepiay, 7
p BUKOHAHHS JIOMAaITHBOTO 3aBAaHHS [5]
: . OmnpaioBaHHss TEOPETHYHOTO MaTepiaiy,

2 Jlorika npenuKaTis BUKOHAHHS JIOMAaITHBOTO 3aBAaHHS [5] 2

3 OyHKII1T anredpu JIOTIKU OnpaifoBalHs. TEOPETHIHOTO Marepiay, 5
(OyneBi GyHKIIIT) BUKOHAHHS JJOMAIIHBOTO 3aBJAaHHs [5]

4 IcToTH1 Ta GiKTUBHI 3MIHHI | OnpalioBaHHs TEOPETUYHOTO MaTepiaiy, 5
OyneBux QpyHKITIN BUKOHAHHS JIOMAIIIHHOTO 3aBJaHHA [5]

5 Posknan 6yneBux QyHKIM | OnpamroBanHs TEOPETUYHOTO MaTepiay, 5
34 YAaCTUHOKO 3MiHHI/IX BUKOHaHHA AOMAIIHbOI'O 3aBAaHHA [5]

JIn3’ IOHKTUBHI HOpMaJIbH1 _

6 | popmu (JTH®). lockonana OmnpaioBaHHss TEOPETHYHOTO MaTepiaiy, 7
I[P?CD ) BUKOHAHHS JIOMAaITHBOTO 3aBAaHHS [5]
KoH’1OHKTUBH1 HOpMaJIbH1 _

7 | hopmu (KH®D). lockomana OmnpaioBaHHss TEOPETHYHOTO MaTepiaiy, 7
KHpCD : BUKOHAaHHS JOMAIIHBOTO 3aBJaHHS [5]

: . OmnparoBaHHs. TEOPETUYHOTO MaTepiay.
ITominom XKerankin ’ 2

8 OJIIHO Crajkina BUKOHAHHS JIOMAalTHBOTO 3aBAAHHS [5]

9 TynukoBi Ta MiHIMaJIbH1 OnpairoBands TEOPETUYHOIO Marepiay, 5
JTHD BUKOHAHHS JIOMAaITHBOTO 3aBAaHHS [5]

3micTroBuii MmoayJb 2. Enemenmu meopii anzopummie
[HTYyiTHBHE NOHATTS

1 aJrOPUTMY Ta KOTO OmpairroBaHHsi TEOPETUYHOTO MaTepiary 2

dbopmamizaiii
. OmnpaitoBaHHsl TEOPETUYHOIO Marepiaiy,

2 Mammna Tropinra BUKOHAHHS JIOMAaITHBOTO 3aBAaHHS [5] 2
AJNTOpUTMIYHO HEPO3B'A3HI .

3 5 OrmpalfoBaHHs TEOPETUUHOIO MaTepiany 2
npobyieMu

4 ®dyHKI111, 00YUCTIOBaH1 32 OnpanroBanHs TEOPETHYHOTO Marepiainy, 5
TropiHnrom BUKOHAHHS JIOMAaITHBOTO 3aBAaHHS [5]

5 MammmHa 3 HeOOMEKECHUMH | OnpalfoBaHHs TEOPETHYHOTO Marepiany, 7
perictpamu (MHP) BHKOHAHHS JOMAIlTHBOTO 3aBJIaHHs [ 3]

. OH AOBAHHA TCOPECTUYHOI'O MATC laJ'I
6 | MHP-o6uncntoBani ¢pyHKIIil P P by, 2

CamocriiiHa poOoTa CTyJleHTa TOJAraE B OMpAIlOBaHHI JEKUIHHOIO Marepiaiy,
OUTBIII JE€TAaTbHOMY PO3TJISlI OKPEMUX MUTAaHb KYpCy, BUKOHAaHHI JIOMAIllHIX 3aB/aHb,

MIATOTOBII O MPAKTUYHUX, JIEKIIHHUX 1 KOHTPOJIBHUX 3aHSTh.

Camocrtiitna poboTta cTyaeHTa 3arajioM ckiangae 30 roguH. Po3nonain nux roaus 3a

BUJIaMU POOIT:

® OMpalOBaHHS JIEKIIHHOrO MaTepiany, OUTbII JETaNbHUM PO3TISLA OKPEMUX

nutadb Kypcy — 10 rogus;




® BHUKOHAHHS JOMAIIHIX 3aBanb — 10 roauH;
® MIrOTOBKA J0 MPAKTUYHUX 1 JEKIIHHUX 3aHATh, KOHTPOJBbHUX 3aHSTH 1
icnuty — 10 roauH.
O1iHIOBaHHS CaMOCTIHHOT POOOTH CTYJIEHTA € CKJIAJOBOIO YACTUHOIO OI[IHIOBAaHHS
HOT0 MOJYJIBHUX KOHTPOJIBHUX POOIT.

METOAN HABYAHHASA

Metonu, 110 BUKOPUCTOBYIOTHCS Y OCBITHBOMY IPOIIECI:
e Metoau (GopmyBaHHS MNpPodeciiHOT KOMIIETEHTHOCTI — TIOSICHEHHS,
JE€MOHCTpallis, Bi3yai3alis;
e MeToau (OpMYBaHHS MPAKTUYHUX YMIHb Ta HABUUOK — PO3B’SI3yBaHHS
3a/1a4, BUKOHAHHS MPAaKTUYHUX 3aB/IaHb.

CUCTEMA KOHTPOJIIO TA OIHIOBAHHASA

Metonamu Ta popmMaMu MOTOYHOTO KOHTPOJIIO €:
® YCHI ITOTOYHI OMMUTYBaHHS;
e [iepeBipKa BUKOHAHHS JIOMAIIIHIX 3aBJaHb 1 CAMOCTIIHOT pOOOTH;
® TMCHMOBI MOJYJIbHI KOHTPOJIbHI pOOOTH.

dopMOI0 MiFACYMKOBOTO KOHTPOJIIO € TUCHMOBHI ICITHUT.

HOJITHUKA OCBITHBOI'O IPOLECY

IMosiTnka moao BiaBigyBaHHsA. BiaBigyBaHHS 3aHATH € OOOB’SI3KOBUM. 3a
HAsSIBHOCTI MOBAXKHUX MPUUYUH (XBOpOOa, IHAMUBIAYyaTbHUHN rpadik HABUAHHSA) HABYAHHS,
3a MOTO/KCHHSIM 13 BUKJIaJaueM, MOXe B1I0OYBaTHCh Y 3MillIaHii (OYHO-TUCTAHITINHIM)
dbopmi. 3a HEOOX1THOCTI, 3 METOIO 3 SICYBAHHS BCIX HE3PO3YyMUIUX ITiJl YaC CaMOCTIHHO1
poOOTH MHUTaHb, MOTPIOHO BiJIBIYBAaTH KOHCYJIbTAIIll BUKJIAaya.

MoaiTnuka moao akaaemiunoi godpouecHocti. CryaeHT 3000B’s3aHUMN
CaMOCTIMHO, CBO€YACHO Ta JOOPOCOBICHO BHUKOHYBAaTH YC1 OTpHMaHi 3aBJIaHHS,
JOTPUMYIOUYUCh TMPHUHIUINB akaJaeMidyHoi jgoOpouecHocti. Ilim yac mpoBeaeHHS
KOHTPOJIBHUX 3aX0[(iB 3a00pOHEH! BUKOPUCTaHHS CTOPOHHBOI JOMOMOTH, HaBYAIbHOT
JTEpaTypH, KOHCIIEKTIB, MOOUIBHUX MPUCTPOIB, IHIIUX JIXKEpe 1H(popMallii.

IMoaiTnka moa0 AemiaiiHiB Ta mepeckaagaHHs. SKIIo cTyAeHT OyB BiICYTHIH
Ha 3aHATTAX (3 OyIb-IKOi MPUYWHHU), BIH TIOBUHEH CaMOCTIHHO OIpaItoBaTu
NPOINYIICHU MaTepial Ta MNpPO3BITYBaTH BUKIAJayy MNP0 BHUKOHAHHS BiJMOBIIHUX
3aB/IaHb Y BCTAHOBJIEHI HUM TEPMIHU 1]l YaC KOHCYJbTalll. SIKII0 CTYAEHT 3 MOBaXHO1
NPUYUHUA TPONYCTUB MOAYJIbHY KOHTPOJBbHY POOOTY, BIH MOXE 3 J103BOJIy BHKJIajgaya



BUKOHATHU 11 M1 4ac KOHCYAbTallli. BiICyTHICTh CTy/eHTa Ha KOHTPOJIbHIN poboTi Oe3
MOBAXHOI MPUYMHM BiamoBimae omiHi «0 0OamiBy, TOOTO NPHU3BOIAUTH JO
3a00proBaHoOCTI, SIka MOBUHHA OyTH JIKBiJIOBaHA CTYJIEHTOM JI0 MTOYATKY M1JCYMKOBOTO
KOHTPOJI0 3 HacTymHoro monyns. KiHueBuil TepmiH JikBijzamii 3a00proBaHOCTI 3
MOJAYJIBHOTO KOHTPOJIIO OOMEXKYEThCS IOYATKOM 3allIKOBO-€K3aMEHAIIMHOI cecii.
3aBaaHHs, SIKI 37al0TbCS HEBUYACHO 0€3 MOBAXKHUX MPUYUH, OLIHIOIOTHCA HA HIDKUY
omiHky (Big -10% o -50% Bix MakcUMaIbHOT KITBKOCT1 OalliB — 3aJIKHO BiJl TEPMIHY
3aTpuMku 31a4i). IlepeckiiananHs MOJIYJIbHUX KOHTPOJBbHUX POOIT HE JO3BOJSETHCA.
CknaganHs (TepeckiajaHHs) ICIUTY BIiJOYBA€ThCA 3a BCTAHOBJIEHUM JE€KaHATOM
PO3KIIaJIOM.

KPUTEPII OLIITHIOBAHHSI IOTOYHOI'O TA
HIACYMKOBOI'O KOHTPOJIIO

O1iHIOBaHHS 3HaHb CTYJICHTIB 3/1MCHIOETHCS HA OCHOBI PE3YJIbTATIB TOTOYHOIO Ta
MIJCYMKOBOTO  KOHTpoito. (OO’€KTOM  OIlIHIOBaHHS € TPOrpaMHHU  Martepial
JTUCHUIUTIHYA, 3ACBOEHHS SIKOTO 1 MEPEBIPSAETHCS JTaHUMU BUIaMU KOHTPOJTIO.

[ToTouHMi1 KOHTPOJIb 3IMCHIOETHCS M1 Yac MPOBEICHHS MPAKTUUYHUX 3aHATH 1 3a
JIOTIOMOTOI0 HAIKMCaHHS MOJYJBHUX KOHTPOJBHUX POOIT. 3aBJaHHSIMH TTOTOYHOTO
KOHTPOJTIO € TIEPEeBIpKa PIBHS PO3YMIHHS Ta 3aCBOEHHS JICKIIMHOTO Matepiainy, HaOyTTs
MPAaKTUYHUX HABUYOK PO3B’SI3yBaHHsS KOHKPETHUX 3aj1ay.

3aBIaHHSM MiJICYMKOBOT'O KOHTPOJIO (ICTIUTY) € MEepeBipKa PO3YMIHHS CTYJIEHTOM
MpPOrpaMHOro MaTepially B UUIOMY, 3AaTHOCTI YCHIIIHO pO3B’S3yBaTH IOCTaBJIEHI
MPaKTUYHI 3a/]1a4l Ta KOMIUIEKCHO BUKOPUCTOBYBATH OTpUMaH1 3HAHHS.

OmuiHroBaHHS 3HaHB 311MCHIOETHCS 3a 100-0anbHOM0O miKanow. Pesynbratu po6oTu
BIIPOJOBK HABUAJILHOTO CEMECTPY OI[HIOIOTHCS B XOJA1 IMOTOYHOI'O KOHTPOJIIO B
nianasoHi 3aranoM Big 0 go 60 GaniB, a pe3yJbTaTH MiACYMKOBOTO KOHTPOJIO (1CTIUTY)
omiHOOTLECA Big 0 1o 40 Oanis.

Po3noaia 0aJiB 3 HABYAJIBHOI JMCIUILTIHHA

IToToYHMI KOHTPOIB Icnur | Cyma
3MICTOBHI 3MiCTOBHI
MOy | MOJYJb 2
T, T, T, T|T|T| T | T | T|T|T|T|T|T|T 40 100
1121345678912 [3[4|5]6
313143443 (3 |3|5]|5[|5|5/|5]|5

Briponosxk ceMecTpy CTyA€HTH BUKOHYIOTh 2 KOHTpOJIbHI poOoTtu (mo 30 Oanis
KOXHa) 32 3MICTOBUMH MOJYJISIMU JUCHUIUIIHU, IPUUOMY y KOXHIH poOoTi 5 OamiB
B1JIBEJICHO Ha OI[IHIOBaHHS CaMOCTINHOT pOoOOTH.



Ex3amenaniiinuii 6ier (40 6amiB) ckiagaeThes 3 OHNaH-TecTyBaHHs Ha 20 GaniB
ta 2 3ama4 no 10 6aniB. OIiHIOBaHHS PE3yJbTATIB MPOXOIKEHHS OHJIAHH-TECTYyBaHHS
3MIMCHIOETHCSI ABTOMATUYHO, HA OCHOBI KUIBKOCTI HAJaHUX MPABUIBLHUX BIAMOBIIECH Ha
MUTAHHS TECTy. 3a CYTTEBI MOMUJIKK B PO3B’sA3yBaHHI 3a7aul 3HIMAeThcs S5-7 OaiiB. 3a
HECyTTE€Bl TMOMMJIKM B pO3B’A3yBaHHI 3axayl 3HIMaeTbes 1-4 Oamu. Yactkose
pPO3B’sI3aHHS 3a/1aul 13 TPyOMMU MOMUJIKaMHU, 10 HE TIPUBEJIO O OTPUMAHHS PO3B’S3KY,
OLIIHIOETHCS HE BUlIE 3 OaiiB.

3aranpHa MiICYMKOBa OIlIHKA 3 HABYaJbHOI JUCHUIUIIHM BUCTAaBJISETHCA 3a
3arajbHOI0 CyMOIO 0ajiB, HAOpAHUX CTYJIEHTOM, 3T1AHO 3 HACTYITHOIO TaOJIMIICIO:

HIkana ouninroBanusa: HamioHaabHa Ta EKTC

Ouinka 3a Omninka 3a mkajgow ECTS
HalliOHANLHOI0 . IlosicHenHd 3a
IIKa.1010 Ouinkea (6a.1m) PO3ILIKNPEHOIO IIKAJIOI0
Biaminuao A (90-100) BIIMIHHO
B (80-89) Ty’Ke 100pe
Jlobpe
C (70-79) nobpe
' D (60-69) 3aJ0BLILHO
3a10BUIBHO
E (50-59) JTOCTAaTHBO
FX (35-49) . (HE3a10BUIHHO)
3 MOYKJIMBICTIO TIOBTOPHOT'O CKJIAJIaHHS
HezanoBuisHO (HE3a/I0BLTBHO)
F (0-34) 3 000B’SI3KOBUM caMQCTiﬁHHM
OTIpaIfOBaHHSAM OCBITHBOTO
KOMITOHEHTA JI0 MTepeCKIagaHHs

HEPEJIIK IMTAHDb U1 CAMOKOHTPOJIIO TA
HIACYMKOBOI'O KOHTPOJIIO
HABYAJIBHUX JOCAT'HEHDb CTYJIEHTIB

TeopeTHYHi NUTAaHHA

1. I[loHAaTTA BUCAOBIOBaHHA. Oniepalii Haj BUC/A0BIOBAaHHAMU. [IpuKIagu.

3akoHU anrebpu Jyioriku. TaproJiorii. [Ipotupivus. [Ipukaagy.

3. llonarra npeaukara. Onepaunil Haj npeavkKaTaMyd. KBaHTOpHM 3arajbHOCTI Ta iCHyBaHHA.
3aKOHH JIOTIKU npeavKartiB. [Ipukaaay.

4. O3HaueHHs OyJsieBoi 3MiHHOi, JABiliKOBOoro Habopy Ta OysieBoi ¢yHKkuii. TeopeMu mnpo
KiJIbKICTh BCEMOXKJIMBUX JBIMKOBUX HAOOpPiB, 3B’s1I30K JBIHKOBHUX HAOOpPiB 3 JIECATKOBUMU

N



o

10.

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.
22.

YHCJIaMU, KiJIbKICTb BCEMOXJIMBUX OyJsieBUX QYHKIiN BiJ n 3MiHHUX. TabiMyHe Ta BEKTOpHE
3aJlaHHA 6y1eBUX QyHKLiHN. [Ipukaagy.

EnemenTapHni 6yJsieBi ¢yHKuii oaHiel Ta gBoxX 3MiHHUX. O3HayeHHs popmyuiu. Peanizalis
oysneBux O¢yHkUid ¢opmynamu. [lpaBuna 3anucy ¢opmysa. EkBiBasieHTHicTb dopmy..
[Ipuknazau.

O3HauyeHHs piBHOCTI ABOX O6yJieBUX PYHKIiA. OCHOBHI eKBiBaJIeHTHOCTI.

O3HauyeHHd CyCijHiIX ABIIKOBUX HAOOpiB, icTOTHOI Ta QiKTUBHOI 3MiHHOI 6y/1IeBOI QYHKIIiI.
BunydyeHHss QikTUBHUX 3MiHHUX. O3HayeHHs piBHOCTI OyJsieBUX QYHKLIH B TepMiHax
icToTHUX Ta QIiKTUBHUX 3MiHHUX. TBepJKeHHS NP0 3HAXOJKeHHSA (PIiKTUBHHUX 3MiHHUX
LIJIAXOM €KBiBaJIEHTHUX NlepeTBopeHb. [Ipukiagu.

O3HaueHHs nepBUHHOro TepMa. JleMu npo nepBUHHUK TepM. Teopema llleHHoHa (mpo
po3kJiaf, 6yieBoi GyHKIIil 32 YacTUHO 3MiHHUX). [IpukIaj.

O3HaueHHs eneMeHTapHoi kKoH OHKLiI (EK) Ta au3’toHKTHBHOI HOpMasibHOI dopmu (JHD).
Paur EK. Jlockonana JH® (JJH®). Teopema npo 306pakeHHs1 6y/1eBoi PyHKII y BUTAALI
AAH®. Anroputm nobygosu JA/IH®. O3HaueHHs1 KOHCTUTYeHTH 1. [Ipukiaazu.

O3HaueHHsa eneMeHTapHoi Au3’toHKLIT (E/l) Ta kOH'TOHKTUBHOI HOpMasibHOI popmu (KHD).
Paur E/l. lockoHasa KH® (JKH®). TeopeMa npo 306paxkeHHs 6yseBoi GyHKLi y BUTAALI
AKH®. Anroputm nobygosu JKH®. O3HauenHs1 koHcTUTYeHTH 0. [Ipukiaagy.

O3HaueHHs noJiiHoMy KerasikiHa. IBHUU BUT/IA nosiiHOMY JKerasikiHa BiJi OZiHi€l, IBOX Ta
Tpbox 3MiHHMX. Teopema npo icHyBaHHS Ta €JUHicTb mnojiHoMy >KeraskiHa. [lo6ygoBa
nosiiHoMmy JKerajikiHa MeTOJ0OM HeBHU3HaueHUX KoedillieHTIB, MeT0oJ0M [ABiNKOBOTO
TPUKYTHUKA Ta METOLOM €KBIBaJIeHTHUX llepeTBOPeHb. [Ipukiaay.

TeopeMma npo kinbkicTb BceMoxauBuX JAH® Big n 3MiHHUX. [H€eKC TPOCTOTH (CKIAJHICTD)
JIH®. O3navenns minimaabHoi JIH®. [TocTanoBKka 3aga4i MiHiMi3airii.

[To6yaoBa miniManbHUX JIH® MeTo10M HEBHM3HAaYeHUX KoedilieHTiB. [Ipukiaj,.

IHTyiTUBHE NOHATTA aaroputMmy. BiactusocTi anaroputmy. ®opmasnisauii iHTyITUBHOTO
NOHATTA anroputMmy. Tesa TropiHra.

BynoBa Ta pyHkuioHyBaHHA MawMHU TropiHra. [Iporpama maumnHu Tropidra. [Ipukiaagu.
[ToHatTa koHdirypauii Mamuuu Tropinra. [louaTkoBa Ta KiHleBa koHirypauii, nepexoau
MiXK KOHirypanisMu. 3acTOCOBHICTb Ta He3aCTOCOBHICTb /[0 MOYaTKOBOrO CJIOBA.
[Ipuknazau.

OcHOBHHMM Ko/ yHca Ta Habopy uucel. [Ipukiaau. Mamuna Tiopidra T+ : onuc, arOpUTM,
nporpama, fiarpaMa nepexozis.

Mawuna TropiHra Ton: ONKC, AITOPUTM, IPOTpPaMa, AiarpaMa nepexozis.

[eneneBa HyMmepauis nporpam MT. AnropuTMiuHO Hepo3B’si3HI mpobsemu (mpobsaeMa
CaMO03aCTOCOBHOCTI, Npo6JieMa 3aCTOCOBHOCTI /10 TOYATKOBOTO CJIOBA).

YacTtkoBi uncaoBi ¢yHkuil. [IpaBusibHO 06umcaoBaHi 3a TopiHrom ¢ynkuii. [Ipuknagu.
MaiuHa 3 Heo6MexxeHUMHU pericTtpamu (MHP): 6ynoBa Ta pyHkuioHyBaHHs. [Ipuknagy.
MHP-o64ucatoBani ¢yHkuii. [Ipukaagy.

Tunogi 3agaui, AKi Tpe6a BMiTH pO3B’3yBaTH

[To6yyBaTH TabJMIIO iCTUHHOCTI 3aZJlaHOT0 CKJIaJHOTO BUCJOBJ/IIOBAaHHSA. 3'sICYyBaTH, UM €
BOHO TaBTOJIOTi€0 a60 MPOTUPIYYAM.

a) (p > A ~p);
6) (A ~(p—>1);
B) (P~q)vr)—>p.
[To6byayBaTu TabJMI0 ICTUHHOCTI OyseBoi ¢yHKIi], 10 peani3yeTbCd HACTYIHOIO
bopmyuioto:
S =0 ~x) /X Dxy).

3’scyBaTH, Y4 € MPABUJIbHUM CHiBBiZHOILIEHHS:



10.

11.

12.

13.

14.

15.

16.

17.

18.

xo>(v)=x->pdx-2).
3a ¢yHkuiamu f(x,,x,) i g(x,;,x,), AKi 3afaHi BEKTOpPHO, N0OylyBaTH BEKTOPHE 33/JaHHA
byHKLi A :
S (x5 x,) = (1001), g(x;,x,) = (0101),
h(xy,x5,x,) = g(f(xz \ XysX3),%, @ 1)'
BkaszaTu icToTHi Ta pikTUBHI 3MiHHI 3a/1aH0] 6y 1eBoi pyHKLii. BunyynTu GikTHBHI 3MiHHI.
f(X7)=(11001111).
EKBiBa/IeHTHUMU NepeTBOPEHHAMU BU3HAYUTU QiKTUBHI 3MiHHI 6yJsieBoi QyHKII:
SE) =0 v ) v E) = (5 2 xn%))x,
Poskisiactu 6ysneBy QyHKIi0 32 3MIHHUMH X,, X, :
JED =0 ®x) ~ (X, > x,).
EkBiBaJIeHTHUMU NepeTBOPeHHAMHU 3BecTH A0 JJHD dopmyany:
SE) = ®x) ~ (X, > x,).
EKBiBaJIleHTHUMHM NlepeTBOPEHHAMU NeperTH Bif 3aganoi JHO no AJAHO:
D(X*)=x, VXX, VX,X;.
EkBiBasieHTHUMU NepeTBOpeHHAMHU 3BecTH A0 JJHD dopmyay:
FED=(x ©x)~ (¥, »>x,).
306pa3uTu 6yJsieBy dyHKuito y Burasai JAHO:
f(x?)=(10011001).
306pa3uTu 6yJsieBy oyHKIito y Burasai JKHO:
f(x%)=(10011001).
MeTos0M HeBU3HaueHUX KoeQilieHTIB mobyayBaTu mnoJsiHOM JKeraskiHa JJis OyJieBoi
byHKILIT:

f(x°)=(10011001).
MeTo10M BiHKOBOTO TPUKYTHHKA 0Oy AyBaTH noJsiiHoM KerasikiHa Ji/is1 6yJ1eBoi QyHKIL:
f(x°)=(10011001).
EkBiBa/IeHTHUMU NlepeTBOPEHHAMHU NO6YyAyBaTH nosaiHoM JKerasikiHa /15 6yJieBoi QyHKIi:
SE)=E ~x) V(5 > X).
MeTo/10M HeBU3HaueHUX KoedilieHTiB mobyayBaTu MiHiManbHy JH® 6yneBoi GyHKIil:
f(x*)=(10100111).
Cksnactu B 30BHilIHbOMY andasiti 4={0,1} nporpamy mamuHu TropiHra, sika 3aCTOCOBHA
1o Bcix ciB Buraagy 17" i HesacTocoBHa 70 Bcix ciB Buraagy 17 (ne NO ={0,1,2,...}).
[TouaTkoBa Ta KiHLleBa KOH}irypanii noBMHHI 6yTH CTaHAAPTHUMH.
CksacTu B 30BHilIHbOMY andaBiti 4={0,1} nporpamy mamuuu TropiHra, sika nepeTBOPIOE
no4yaTKOBY KOHirypauito K, y KiHLleBy KoHirypauito K :

a) K, =¢,1'01", K,=q,1"" (neN, meN);
6) K, =q,1", K,=q,1" (neN);
B) K, =q,1", K,=q,1" (neN);
r) K, =¢,1"01", K, =¢g,1"01" (neN, meN);

m K, =q,0"1", K,=gq,(10)" (neN).



19. Cksactu B 30BHilIHbOMY andabiti 4={0,1} nporpamy mamuuHu TIOpiHra, 10 MPaBUJIbHO
064U CII0E PYHKILiO:

a) f(x)=3 (xeN,);
0) f(x)=x+4 (xeNo);

B) f(X)={

x —1, axwo x — nenapue, ( N )
xelN,);

x+1, akwo x — napue.

1, sxwo x =0,

r) f(x)z{ (xeNy);

x+ 2, axwo x # 0.

1, skwo x — He kpamme 3,

) f(X)z{ (xeN).

x+1, axkwo x — kpamne 3.

20. Cxuactu nporpamy MHP, o npaBu/ibHO 064U C/IIOE QYHKILiIO:
a) f(x)=0 (xeNy);
6) f(x)=x (xreNy);
B) f(x)=x+2 (xeN,);

1) /() = sg(x) = {0’ 7o X =0,

(xeNO, yeNo);

1, axwo x 21

1’ = b
) f(x,y>={0m“” 4 (xeN,, yeN);
, AKWO X £y
e) f(x,y)=min{x, y} (xeN,, yeN);
) f(x,y>={;’ o = (xeN,, yeN);
, AKWO X >y

X) f(x)=2x (xeN,).
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( https://Ink.ua/uVNGKMNV] ).
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® Jonyckacmocsa 3a yMO6u TOTPUMAHHS TMPUHIIMITIB aKaJeMIYHOI JOOPOYECHOCTI
(3100yBay OCBITH HEce BiJIMOBIIAIBHICTD 3@ 3MICT, JOCTOBIPHICTH 1 pe3yJIbTaTH
noaaHoi pobotu, a y paszi BukopuctanHs Il 30008’ s13anuii 3a3HaunT GakT 1
cnoci0 HOro 3acToCcyBaHH);

e Hne Oonyckaemvces BukopuctanHs LI sk 3amMiHM caMOCTITHOrO BUKOHAHHS
3aBJaHb a00 3 METOO MOPYIIECHHS BUMOT aKaJeMiuyHOi JOOPOYECHOCTI;

® 000amkogi__obmedcenns uu sumocu 1ono Bukopuctanus LI moorcymo
guU3Hauamucsi BUKJIAJa4eM B OCBITHbOMY IIpolLieCi JJisi KOHKPETHHUX BUAIB
HaBYAJILHOI JISUILHOCTI BIAIIOBIAHO A0 OCOOJMBOCTEN NUCIUILIIHH.




