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Po6oua nporpama HaByanbHOI AucHUIUIiHU "JluckpeTHa maTemMaTuka" cKJiajgeHa
BiMOBiAHO 10 oOcCBiTHBO-TIpodeciiiHoi  mporpamu  "Komm’ioTepHi Hayku Ta
MPOEKTYBAHHS MPOrpaMHUX cucteM" mepioro (6akagaBpChKOIro) piBHS BUIIOI OCBITH
3a cnemianpHicTio "F3 Komm’iorepHi Hayku" rany3i 3HaHb "F  IHdopmariitHi
TexHosiorii", 3aTBep/keHoi Buenoro pamor  UYepHiBENBKOro  HaI[IOHAJIBLHOTO
yHiBepcutety iMeH1 FOpis @enpkoBuya 28 kBiTHS 2025 p., mpotokon Ne5.

Po3podHuk:
Oininuyk  Mukona IletpoBuy, noneHT kadeapu  MPUKIATHOT
MaTeMaTUKu Ta 1HQOpMAIIMHUX TEXHOJIOTiH, KaHauaatr ¢i3uKo-
MaTeMaTUYHUX HAYK, JOLICHT

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

IHoromxkeno 3 rapantom OIIL Irop IOPYEHKO

3aTBepakeH0 Ha 3acijaHHl KadeIpu MNPUKIATHOT MAaTeMaTHKU Ta 1H(QOpMaLIHHUX
TEXHOJIOT1H

IIpomoxkon Ne 13 6io 24 uepsns 2025 poxy
3aBigyBau kadeapu Apocaas BII'YH

CxBaJjieHO METOJUYHOIO pajiolo (haKyIbTEeTy MaTeMaTHKU Ta 1H(HOPMATUKU

IIpomoxkon Ne 12 6io 25 uepsns 2025 poky

['onoBa metonn4HOi paau Bipa CIKOPA

3arBepakeHo BueHoro panoro ¢pakyiabTeTy MaTeMaTHKHU Ta 1HGOPMATUKU

IIpomoxkon Ne 13 6io 25 uepsns 2025 poxy
['onosa Buenoi paagu Oasra MAPTUHIOK




META HABYAJILHOI JJUCLHUILIITHA

Meroro gucturuiing "JluckpetHa martemartuka' € po3rsia pyHIaMEHTATbHUX
00’€KTIB, CTPYKTYp 1 MOJIJIEH Cy4yacHOTO JMCKPETHOTO aHajli3y, a TaKOX MIAXOJIB 1
METO/IIB PO3B’sI3yBaHHS TUIOBUX MPUKIAJAHUX 33/1ad Teopli MHOXKUH, KOMOIHATOPHOTO
aHaizy Ta Teopii rpadis.

3aBAaHHSAMU BUBUYEHHS JIUCUUILIIHY €:

® BHBYCHHsS 0a30BUX IMOHATH TEOPli MHOXHH, OIepanid HaJl MHOXWHAMH,
dbopMyn  BKIIOYEHHS-BUKIIIOUEHHS, JEKapTOBOro JOOYTKY  MHOXUH,
OlHaApHUX BITHOIICHb, METOIB PO3B’I3YBaHHS BIIMOBIAHUX TUIIOBUX 33/1a4;

® BHUBYCHHS 0a30BUX IMOHATh KOMOIHATOPUKH, KOMOIHATOPHUX BHUOIPOK 3
MOBTOPEHHSIMM Ta ©Oe3 TOoBTOpeHb, Gopmynu OiHoma HploToHa Ta
MOJIIHOMIaIBHOT (OPMYJIH, METOAIB PO3B’SA3yBaHHS BIAMOBIIHUX THUIIOBUX
3azay;

® BHBYCHHS 0a30BUX MOHATH Teopii rpadiB, MaTpu4yHOro 3agaHHs rpadis,
elIepoBUX 1 raMUIBTOHOBUX JIAHIIOTIB Ta NUKIIIB y Tpadax, aepena Ta Jicy,
MIHIMaJIbHOTO OCTOBHOT'O JI€peBa, METOJIB PO3B’SI3yBaHHA BIIMOBIIHUX
TUTIOBUX MPUKIIAIHUX 3a]1a4.

3HaHHS, SKI CTYAEHT OTPUMA€ B pE3yJbTaTi BUBUEHHS JaHOI AUCIUILIIHM,
BIJIIrPaBaTUMYTh BAXIMBY poOJb Yy Tmpoleci Horo mpodeciitHoro ¢opmyBaHHSA Ta
3pOCTaHHs, a TaKo>X BOHU € HEOOXITHOI OCHOBOIO J/JIi BHUBUYEHHS MACSKHUX IHIIHMX
(haxoBUX JUCIUTILIIH.

INPEPEKBI3UTHU

BuBueHHs nuUCIUIUIIHU Tiependayae BUKIIOUHO A00pe 3HAHHS MIKUIBHOTO KypCy
€JIEMEHTapHO1 MAaTEMaTUKH.

PE3YJIIbTATHU HABUYAHHA

B pesynapTaTi BUBYEHHS JUCLUMIUIIHM  CTYAGHT Ma€e HaOyTH  Takux
KOMIIETEHTHOCTEM:
3HATH: BIJMOBIJHUN TEOPETUYHUN MaTepial B MeXaxX NporpaMu Kypey —
dbopmMmyIIOBaHHS O3HA4€Hb, (POPMYIIOBAHHS Ta OOTPYHTYBaHHS TEOPETUUHUX (PaKTIB
(TBepIKEeHb, JIEM, TEOPEeM, HACTIAKIB) 1 BIAMOBIAHUX alTOPUTMIB, iX UIIOCTPYBaHHS
KOHKPETHUMU MPUKIIAIaMU;
BMiTH:
® pO3B’SI3yBaTH THUIOBI 3ajadi, MOB’si3aHl 3 0a30BUMHU IMOHATTSIMHU TeOpii
MHOXXHMH, OIEpalisiMd HaJl MHOXHHaMH, (opmMylaMu BKIIOUYEHHS-
BUKIIIOUYEHHSI, IEKApTOBUM JOOYTKOM MHOHH, O1HAPHUMU BIIHOIICHHIMU;



e pO3B’sI3yBaTHM THIOBI 3ajadi, TMOB’s3aHI 3 0a30BUMH TOHSATTIMHU
KOMOIHATOPUKH, KOMOIHATOPHUMM BHUOIpKaMU 3 MOBTOPEHHAMH Ta 03
MOBTOpEHb, (hopmyioto 6iHoMa HpioTOHA Ta MOJIiHOMIANBHOIO (POPMYIIOL0;

® pO3B’SI3yBaTH THUIOBI 3ajadyi, MOB’si3aHl 3 0a30BUMHU TMOHATTSIMHU TeOpii
rpadiB, MaTpUYHUM 3aJaHHSAM TpadiB, eilliepoBUMHU Ta raMiIbTOHOBUMH
JAHIIOTaMHU 1 IIUKJIaMU y rpadax, 1epeBoM 1 J1iCOM, MiHIMaJIbHUM OCTOBHUM
JIEPEBOM.

[1in yac BUBYEHHS OTUCUMUILIIHU, BIAIOBIAHO O OCBITHBO-MIPOQECIHOT Mporpamu,
(hopMyIOThCSI HACTYITHI
3arajibHi KOMIETEHTHOCTI:

3K1.
3K2.
3K3.

3K4.
3Ke6.
3K7.

3K8.

31aTHICTh 10 aOCTPAKTHOTO MUCJIEHHS, aHAII3y Ta CUHTE3Y;

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaALIAX;

3HaHHS Ta PO3YMIHHS MPEAMETHOI 00J1acTi Ta po3yMiHHA NpodeciitHol
TISTBHOCTI;

3/1aTHICTh CIUIKYBATHCS IEPAKABHOIO MOBOIO IK YCHO, TaK 1 TUCbMOBO;
3/1aTHICTh BUATUCS M OBOJIOJIBATA CYYaCHUMU 3HAHHSAMU;

31aTHICTh A0 TOILIYKY, 0OpoOJieHHd Ta aHamizy iHdopMalii 3 pi3HUX
TDKEpEIT;

3/1aTHICTh TeHepYBaTH HOBI 111€1 (KpEaTUBHICTH);

(paxoBi KOMIIETEHTHOCTI:

OKI1.

OK3.

OK4.

31aTHICTh A0 MaTeMaTHYHOro (OPMYITIOBAHHS Ta JIOCHIIKYBaHHS
HEMEepepBHUX  Ta  JHMCKPETHHUX  MaTeMaTUYHUX  MOJEJNEH,
OOIpYHTOBYBaHHS BHOOpPY METOAIB 1 MIAXOAIB JUIsl PO3B’SA3yBaHHS
TEOPETUYHUX 1 NPUKIAJAHMX 3aJad y rajiay3l KOMII IOTEpHHX Hayk,
aHai3y Ta IHTepIpEeTyBaAHHS;

31aTHICTh 10 JIOT1YHOT'O MUCJEHHS, MOOYI0BU JIOTTYHUX BHCHOBKIB,
BUKOpPUCTaHHS (OpMaJIbHUX MOB 1 MOJeJell alropUuTMIYHUX
oOunclieHb, TPOCKTYBaHHS, PO3POOJICHHS U aHali3y aJrOpUTMIB,
OILIIHIOBaHHA iX €QEeKTHUBHOCTI Ta CKJIaJHOCTI, pPO3B’SA3HOCTI Ta
HEPO3B’SI3HOCTI  ANTOPUTMIYHUX  mpoOsieM I aJeKBAaTHOTO
MOJICNIIOBaHHS MPEAMETHUX 00JacTeil 1 CTBOPEHHsS MPOrpaMHHUX Ta
1HpOpMAIIITHUX CUCTEM;

31aTHICTh BUKOPUCTOBYBAaTM Cy4YacHI METOAUM MaTeMaTHYHOI'O
MOJIeNIIOBaHHsl 00’ €KTiB, MPOLECIB 1 SBUII, PO3pOOIATH MoOAeNl W
QITOPUTMU  YHMCEIIbHOTO  PO3B’SI3yBaHHS 3ajlad  MaTeMaTHU4HOTO
MOJICJIIOBaHHS, BPaxOBYBAaTH MOXHOKM HAOJIMKEHOTO YHCEIbHOIO
pO3B’s13yBaHHs NpodeciiHuX 3a/1ay;

Ta OTPUMYIOTHCSI HACTYITHI MPOTPAMHi pe3yJIbTATH HABYAHHSA:

ITPH2.

BukopucTroByBaTH cyyacHUN MaTeMaTHYHUN anapar HEMEepepBHOIO Ta
JUCKPETHOTO aHalli3y, JIHIHHOI anreOpH, aHaNITUYHOI TeoMeTpii, B
npodeciiiHiil TIAAbHOCTI JJIsi pO3B’S3aHHS 3aJad TEOPETUYHOTO Ta
NPUKIAJAHOTO XapakTepy B TNpOLECI MPOEKTyBaHHS Ta peanizamii
00’€eKTiB IHpOpMaTH3aIlii.



OIMUC HABYAJILHOI TUCHMILITHA

3arasbHa iHpopMmanin
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CTpykTypa 3MicTy HABYAJIBHOI AUCIUAILIIHH

Ha3Bu 3micToBuX KinpkicTs rogus
MOJYJIIB 1 TEM neHHa gpopma 3aouHa Gopma
HaBYAJIbHUX yChO- y TOMY YHUCJI1 yChOTO y TOMY YHUCJI1
3aHSTh ro | ua |m|uab |iHg | c.p. n| o |nab | =g | c.p.
1 2 314 5| 6 7 8 9110 11 | 12| 13
3microBuii moayab 1. Muoscunu ma gionoutenus
Tema 1.
Muoxunau. Onepartii 10 |22 |- —-16 - - -1 - | - -
HaJa MHOXXHWHaMH
Tema 2.
Gopayut 10 [2]2]-|-]6] - |- -|-|-]-
BKJIFOUEHHSI-
BHUKIIFOUCHHS
Tema 3.
JlexapToBuii 100yTOK
MHOUH. biHapHi 10 2|2 6
BIJTHOIIICHHS
Tema 4.
CreriasibHi OiHapHI 10 |22 |- —16 - - -1 - | - -
BIJTHOIIICHHS
Pazowm 3a 3micToBUM 40 glgl_|_ 1024 _ I _
Mojysem |
3micToBuii moayas 2. Komoinamopuka
Tema 1.
3araJibHi ITpaBuiIa 10 |22 -] -6 - - - - | - -
KOMOIHAaTOPUKHU




Tewma 2.
BuOipku 6e3
MOBTOPEHb

10

Tema 3.
BuOipku 3
MTOBTOPEHHSAMHU

10

Tema 4.
dopmyina 6iHOMa
Hrprotona.
ITominomiansHa

dbopmyna

10

Tema 5.
Komb6inaTopHhi
PIBHSIHHSA

10

Pa3omMm 3a 3micToBUM
MOAyJIeM 2

50

10

10— | - 130 - ||| -|-1] -

3microBuii moayas 3. I pagu

Tema 1.
OCHOBHI ITIOHATTSA
Teopii rpadis

10

Tewma 2.
MarpuuHe 3a1aHHA

rpadis

10

Tema 3.
Eitneposi nanioru
Ta UUKIU

10

Tema 4.
["aMiIbTOHOBI
JIAHIFOTY Ta [UKJIN

10

Tewma 3.
JlepeBo Ta Jic

10

Tema 6.
Mi"iMaJIbHE OCTOBHE
JIEPEBO

10

Pa3omM 3a 3micToBUM
MOJyJieM 3

60

12

12— | =136 | - ||| -|-1] -

Ycnoro roagud

150

30

30 - [ -9 | - |-[-]-1-1]-

TemaTuka JIeKUIMHUX 3aHATH 3 NEPEJTiKOM NUTAHD

Ne )
HazBa temu OCHOBHI NUTaHHA
3/
3micToBuit moayasb 1. Muoosicunu ma gionouwiennsa
MHoOXHUHM Ta criocoOHu ix 3amaHus. [ligMHOHMHA 1 BiacHa
| Muoxunu. Onepanii HaJ | migMHokuHa. IlopokHA Ta yHIBepcalbHa MHOMKHHH.
MHOXHUHAMA PiBuicTe MHOXUH. [liarpamu Eiinepa-Benna. Onepartii Has
MHOHWHAMH Ta iX BJIACTUBOCTI.




[Toryxknicte MHOXuHHU. CKIHYEHHI Ta HECKIHYCHHI
MHOXXHHU. DOpMYIH BKIIOYEHHS-BUKIIOUEHHS JUIS JIBOX,
TPHOX Ta 7 MHOXKHUH.

HexapToBuii 100yTOK MHOXHWH. JlekapTOBUW CTENiHb
MHOXMHHU. binapHi BinHomenHs (bB), cnocobu ix
3amanHs. JlomoBHeHHss bB, oGepuene bB. JloOyrok

@opMynu BKIKOYEHHS-
BUKJTIOYECHHS

JlexapToBHil 100yTOK
3 | MHOXUH. biHapHi

BITHOIMCHHA (xomno3suiis) bB. BinactuBocti BB.
Bigomrenns exsiBaieHTHOCTI. Po30MTTS MHOXHWHHA Ha
4 CrnemianbHi 61HapHI CHUCTEMY KJIaciB €KBIBAJECHTHOCTI. BiIHOIIEHHS MOPAIKY.
BIJIHOILIEHHS BigHomieHHsT  HECTpororo Ta  CTPOrOrO  MOPSAKIB.
BigHomeHHst THIAHOTO MOPSIKY.
3micToBuii moayasb 2. Komoinamopuka
. 3aranpHi IpaBuiIa KOMOIHATOPUKH. rajJbHECHE IIPaBH
3arajapHi NpaBUiia P Ko Oinatop Y3a IBHEHE TPABIIIO
1 CyMHU Ta OCHOBHMH MNPHUHIMN KOoMOiHaTOpuku. Bubipku.

KOMOIHATOPHKH Knacudikaiiist BUGipox.

Cronyku, pO3MIIICHHS Ta TEPEeCTaHOBKU. BiacTuBocTi
CIIOJIYK.

Crnosrykd 3 TIOBTOPEHHSIMH, PO3MIIIICHHS 3 TIOBTOPCHHSIMU
Ta TIEPEeCTaHOBKM 3 TMOBTOpeHHAMHU. KomOiHaTopHi

2 | Bubipku 6e3 moBTOpEHb

3 | Bubipku 3 mOBTOpEHHAMHU L
TiiymadeHHs uucen C,, 4., P, (n,,...n,).

®opmyna 6iHoma Herorona (®BH), tpukyrauk Ilackans.
BrnactuBocti  posknamy OGiHoMa Ta  OIHOMIATBHHMX
i . koeoiuienTiB. [lomiHomianbHa ¢opmyna (IIP) Ta ii
HoniHoMIanbHa (1)OpMyJIa BiaactuBoctl. ®BH sax yactkoBuii Bunamox 11D.

5 | KomOinatopHi piBHsHHS | KoMOGiHaTOpHI pIBHSHHS Ta METOIH iX PO3B’SI3yBaHHSL

3microBuii moayasb 3. I pagu
O3zHaueHHs rpada, ©6a30B1 HOHATTS Teopii rpadis.

dopmyia 6iHOMa
4 | HproToHa.

OcHOBHI NOHATTS TEOPii

1 . Oprpapu. Izsomopdism rpadis. IloBmi, mmocki Ta
rpadis HaBaHTaXeH1 rpadu.

D) MartpuuHe 3a7aHHs Matpuiui I1HUMJIEHTHOCTI Ta CyMDKHOCTI Tpada, ix
l“pa(biB BJIACTHBOCTI.

3 Elineposi naniroru ta MaprupyTH, JaHIFOTH Ta MUKJIA. 3aj1a4a mpo KeHIrcoep3bKi
LKA MOCTH, €HJICPOBI JTAHITIOTH Ta IUKIIH.
["aM11bTOHOBI JAHIIOTH : . :

4 3amaua KOMIBOsDKEpa, TaMiTbTOHOBI JIAHIIIOTH Ta IIUKIIH.
Ta LUKIIA

5 | JlepeBo Ta jic JlepeBo Ta Jtic, ix Biactuocti. Teopema Kerri.
MiHIMaTEHE OCTOBHE OcroBHe aepeBo rpada Ta Horo BIacTUBOCTI. MiHIMaNbHE

6 OCTOBHE JepeBO TIpada, HOro BIACTUBOCTI H alrOPUTMHU

€peBO P P P

ACp moOyT0BH.

TemaTuka ceMiHAPCHKUX 3aHATH 3 MEPEJiKOM NMUTAHD

CeMiHapchKi 3aHATTSA 3 JaHOT HaBYAIHHOI JAMCUWIUTIHM HAaBYaJIbHUM IUIAHOM HE
nependayeHi.



TemaTnka NMPAKTUYHHUX 3aAHATH 3 Hepe.]'liKOM IIUTAHb

No )
A/ Hazpa temu OCHOBHI TUTaHHS
3micToBuit moayasb 1. Muoosicunu ma gionouwienunsa
1 | Muoxunu. Onepaitii HaJi MHO)KMHAMU Po3B’s13yBaHHs TUIIOBHX 3a1a4 [5]
2 DopMyJIH BKIHOYEHHS-BUKITIOUEHHS Po3B’si3yBanHs THIIOBUX 3a7a4 [5]
3 I['eKapTOBI/II\/'I n00yTOK MHOUH. biHapHi Pose’s3yBaris THIOBIX 3aza% [5]
BIHOIIICHHS
4 | CrnemianbHi O1HapHI BIAHOIICHHS Po3B’A3yBaHHs TUIIOBUX 3a71a4 [5]
3micToBuii moayasb 2. Komoinamopuka
1 | 3aranbHi npaBuiIa KOMOIHATOPUKH Po3B’A3yBaHHs TUIIOBUX 3a71a4 [5]
2 | Bubipku 6e3 moBTOpEHb Po3B’a3yBaHHs TUIIOBUX 3a71a4 [5]
3 | Bubipku 3 nOBTOpEHHSIMHU Po3B’s13yBaHHs TUIIOBHX 3a/1ad [5]
4 (%)opMlea 6iHoma HeroTona. [ToniHOoMianbHa Poss’ s3yBass THIOBIX 31+ [5]
opMmyJa
5 | KomOiHaTopHi piBHSIHHS Po3B’s13yBaHHs TUIIOBHX 3a/1ad [5]
3micToBuii moayas 3. I paghu
1 | OcHOBHI NOHATTS Teopii rpadi Po3B’s13yBaHHs TUIOBHX 33124 [5]
2 | MatpuuHe 3a1aHHs rpadis Po3B’s13yBaHHs TUIOBHX 3314 [5]
3 | EisiepoBi JIaHIFOTY Ta IUKIINA Po3B’s13yBaHHs TUIIOBHX 3a1a4 [5]
4 | 'aMIJIbTOHOBI JIQHI[IOTH Ta IHKIIN Po3B’a3yBaHHs TUIOBUX 3a1a4 [3]
5 | JlepeBo Ta mic Po3B’s13yBaHHs THIIOBHX 3a71au4 [5]
6 | MiniMasnibHE OCTOBHE JEPEBO Po3B’a3yBaHHs TUIIOBUX 3a71a4 [3]

JlaGopatopHi 3aHATTA 3 AaHOT HABUAJIBHOI MUCIUIUTIHM HAaBYAJIBHUM IIJIAHOM HE

TemaTuka J1a0OpPATOPHUX 3aHATH 3 MEPEJTIKOM NMUTAHb

nepeaoaveHi.

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

IH/I3 3 nanoi HaBYaIbHOI JUCHUIUIIHKA HE TIepea0aveHi.

3aBJaHHs AJIA CAMOCTIHOI POOOTH CTYICHTIB

No o . K-c1b
Hazga temu 3aBaaHHs 1JI1 CaMOCTIMHOT poOOTH
3/ TOJIUH
3micToBuit moayasb 1. Muoosicunu ma gionouwiennsa
OrnpamroBaHHs TEOPETUYHOTO MaTrepiaj
Muoxunu. Onepairii Haj pall p plaiy,
1 BHUKOHAHHS JOMAIITHHOI'O 3aBJaHHS 6
MHOKHHaAMH (po3B’si3yBanHA 3a7a4 [S])
5 DopMyJIi BKIHOUYECHHS- OmpaioBadds TEOPETHYHOIO Marepiany, 6
BUKJIIOUCHHSY BHKOHAHHA JOMAIIHBOT'O 3aBJaHHA




(po3B’si3yBanHA 3a7a4 [S])
JexaproBuii 100yTOK OIpALIOBAHHS TEOPETHIHOTO MaTepiany,
3 | mHOXUH. biHapHi BUKOHAHHS JJOMAIIHBOTO 3aBJIaHHS
BiIHOIIICHHSI (po3B’s3yBanHs 3a1a4 [5])
. .~ . On BaHHS T TUYHOTO Matepi
CrnermianbHi 61HapHI paitiosa cope oro Mateplaiy,
4 . BUKOHAHHSI JOMAIITHBOTO 3aBaHHS
BITHOTHICHHA (po3B’si3yBaHHs 3a1a4 [5])
3micToBuii moayas 2. Komoinamopuka
. i} BaHHS T THYHOTO Marepi
3arajapHi NpaBUiia Onparosa cope oro Mateplaiy,
1 5i BUKOHAHHSI JOMAIITHBOTO 3aBaHHS
KOMOIHaTOPUKH (po3B’si3yBanHg 3a7a4 [5])
OmnpaitoBaHHsI TEOPETUYHOIO Marepiaiy,
2 | Bubipku 6€3 IOBTOpEHb BHUKOHAHHSI IOMAIIHBOTO 3aBIaHHsI
(po3B’si3yBanHA 3a7a4 [S])
OmnpaitoBaHHsI TEOPETUYHOIO Marepiaiy,
3 | Bubipku 3 mOBTOpEHHSAMHU BHKOHAHHSI JIOMAIIHBOTO 3aBJaHHsI
(po3B’si3yBanHA 3a7a4 [S])
. On BaHHS T TUYHOTO Matepi
®dopmyna 6iHoma HeroToHa. paitiosa cope Oro Mateplaiy,
4 Toui ) BUKOHAHHSI JOMAIITHBOTO 3aBaHHS
oJiiHOMIiabHa (hopMyIia (po3B’s3yBanms 3aza4 [5])
OmnpaitoBaHHsI TEOPETUYHOTO Marepiaiy,
5 | KomOiHaTopHi piBHSIHHS BHKOHAHHSI JIOMAIIHBOTO 3aBJaHHsI
(po3B’si3yBaHHs 3a1a4 [5])
3microBuii moayasb 3. I pagu
. i} BaHHS T THYHOTO Marepi
| Oemommi momara zeopit | R
rpadis (po3B’si3yBanHg 3a7a4 [5])
OmnpaitoBaHHsI TEOPETUYHOIO Marepiaiy,
2 | MaTtpuuHe 3a1aHHA IpaiB | BUKOHAHHS IOMAIIHLOTO 3aBJAHHS
(po3B’si3yBanHA 3a1a4 [S])
o . I BaHHS T TUYHOTO Matepi
Eineposi tanutoru ta Onpaiiosa cope Oro marepiaiy,
3 BUKOHAHHSI JOMAIITHBOTO 3aBaHHS
KN (po3B’si3yBanHA 3a1a4 [S])
. . i} BaHHS T THYHOTO Marepi
["amMUTbTOHOBI JIAHITIOTH Ta Onpaiosa cope Oro marepiaiy,
4 BUKOHAHHSI JOMAIITHBOTO 3aBaHHS
HHKJIH (po3B’si3yBanHg 3a7a4 [5])
. OmnpaitoBaHHsl TEOPETUYHOTO Marepiaiy,
S | depeso T1a nic BHKOHAHHS JIOMAIITHBOTO 3aBJIaHHsI
(po3B’si3yBanHsA 3a7a4 [S])
- i} BaHHS T THYHOTO Marepi
MiHIMaIbHE OCTOBHE Onpaiosa cope Oro marepiaiy,
6 BUKOHAHHSI JOMAIITHBOTO 3aBaHHS
ACPEBO (po3B’si3yBanHg 3a7a4 [5])

CamocriiiHa poboTa CTyaeHTa

MOJIATAa€ B OIpPAIIOBAHHI JIEKIIITHOTO Marepiainy,
OUTBIII JE€TaTbHOMY PO3TJISI OKPEMUX MUTAaHb KYpPCy, BUKOHAHHI JIOMAIllHIX 3aB/aHb,

HiIII‘OTOBI_Ii A0 MMPAKTUYIHHX, HeKHiﬁHHX Td KOHTPOJIbHUX 3aHATD.

CamocrtiitHa poboTta cTyaeHTa 3arajioM ckiagae 90 roaus. Po3nonin nux roguH 3a

BUJIaMU POOIT:

® OMpalOBaHHs JIEKIIHHOrO MaTepiany, OUTbII JETaNbHUM PO3TISA OKPEMUX

nutadb Kypcy — 30 roaus;




® BUKOHAHHS JOMalIHiX 3aBAaHb — 30 roauH;
® MIATOTOBKA J0 MPAKTHUYHUX 1 JIEKIIMHUX 3aHATb, KOHTPOJBHHUX 3aHAThH 1
3aimiky — 30 TouH.
O1iHIOBaHHS CaMOCTIHHOT POOOTH CTYJIEHTA € CKJIAJOBOIO YACTUHOIO OI[IHIOBAaHHS
HOro MOyIBHUX KOHTPOJIBHUX POOIT.

METOAN HABYAHHASA

Metonu, 110 BUKOPUCTOBYIOTHCS Y OCBITHBOMY IPOIIECI:
e Meroau (GopmyBaHHS MNPodeciiiHOl 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 MIFICYMKOBOTO KOHTPOJIIO € MUCbMOBUM 3aTIK.

HOJITHUKA OCBITHBOI'O IPOLECY

IMosiTnka moao BiaBixyBaHHs. BiaBigyBaHHS 3aHATh € OOOB’SI3KOBHM. 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 KOHCYNbTAIIl BUKJIaaya.

MoaiTnuka moao akaaemiunoi godpouecHocti. CryaeHT 3000B’s3aHUMN
CaMOCTIMHO, CBO€YACHO Ta JOOpPOCOBICHO BHMKOHYBAaTH YCi OTpUMaHi 3aBJaHHS,
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 AemaiiHiB Ta mepeckJaagaHHs. SKIIoO CTyAeHT OyB BiICYTHIH
Ha 3aHATTAX (3 OyIb-IKOi TPUYMHHU), BIH TIOBUHEH CaMOCTIHHO OIpaItoBaTu
NPOIYyIICHU MaTepiasl Ta MNpPO3BITYBaTH BUKIAJayy MpO BHUKOHAHHS BiJMOBIIHUX
3aB/IaHb Y BCTAHOBJIEHI HUM TEPMIHU 1]l YaC KOHCYJbTalll. SIKII0 CTYAEHT 3 MOBaXHO1
NPUYUHUA TPONYCTUB MOAYJIbHY KOHTPOJBbHY POOOTY, BIH MOXE 3 JI03BOJIy BUKJIajgaya



BUKOHATHU 1 M1l Yac KOHCYAbTallli. BiICyTHICTh CTy/eHTa Ha KOHTPOJIBbHINA poboTi Oe3
MOBAXHOI MPUYMHM BiamoBimae omiHi «0 0OamiBy, TOOTO NPHU3BOIAUTH JO
3a00proBaHoOCTI, SIka MOBUHHA OyTH JIKBiJIOBaHA CTYJIEHTOM JI0 MTOYATKY M1JCYMKOBOTO
KOHTPOJII0 3 HacTynmHoro moayns. KinueBuil TepmiH JikBijzamii 3a00proBaHOCTI 3
MOJAYJIBHOTO KOHTPOJIIO OOMEXKYEThCS IOYATKOM 3allIKOBO-€K3aMEHAIIMHOI cecii.
3aBaaHHs, SIKI 37al0TbCS HEBUYACHO 0€3 MOBAXKHUX MPUYUH, OLIHIOIOTHCA HA HIDKUY
otiHky (Big -10% o -50% Bix MakcUMaIbHOT KITBKOCT1 OalliB — 3aJIKHO BiJl TEPMIHY
3aTpuMKku 31a4i). IlepeckiiananHs MOJIYJIbHUX KOHTPOJBbHHUX POOIT HE JO3BOJSETHCA.
Cknananus (mepeckiialaHHs) 3ajiky BIIOYBa€ThCA 3a BCTAHOBJICHUM JE€KaHATOM
PO3KIIaJIOM.

KPUTEPII OLIITHIOBAHHSI IOTOYHOI'O TA
HIACYMKOBOI'O KOHTPOJIIO

O1iHIOBaHHS 3HaHb CTYJEHTIB 3/IIMCHIOETHCSI HA OCHOBI PE3yJIbTaTiB MOTOYHOIO Ta
MIJCYMKOBOTO  KOHTpoito. (OO’€KTOM  OIlIHIOBaHHS € TPOrpaMHHU  Martepial
JTUCHUIUTIHYA, 3ACBOEHHS SIKOTO 1 MEPEBIPSAETHCS JTaHUMU BUIaMU KOHTPOJTIO.

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

3aBIaHHSIM MIJCYMKOBOTO KOHTPOJIIO (3aJ1iKy) € TIiepeBipKa PO3YyMIHHS CTYJIEHTOM
MpPOrpaMHOro MaTepially B LUIOMY, 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 3arajgom Big 0 1o 60 6amiB, a pe3ynbTaTH MiJCYMKOBOTO KOHTPOJIIO (3aJliKy)
omiHOOTLECA Big 0 1o 40 Oanis.

Po3noaia 0aJiB 3 HABYAJIBHOI JMCIUILTIHHA

IToTOYHMIT KOHTPOJIb 3amik | Cyma
3micToBUI 3micToBUI 3micToBUI
MoayJb 1 MOZYJIb 2 MOZYJIb 3
T|T,T| T|T|T| T |T|T|T|T|T|T|T|T 40 100
1123141234512 ]3][]4|5]|6
5155|5444 4|43 |3 (|4/3|3]|4

Briponosxk ceMecTpy CTyA€HTH BUKOHYIOTh 3 KOHTPOJIbHI poOoTu (mo 20 Oami
KOXHa) 32 3MICTOBUMH MOJYJISIMU JUCHUIUIIHU, IPUUOMY y KOXHIA poOoTi 5 Gami
B1JIBEJICHO Ha OI[IHIOBaHHS CaMOCTIMHOT poOOTH.



biner 3aniky (40 6aiB) CKiagaeThbes 3 OJHOTO TEOPETUYHOTO TUTaHHs Ha 10 OatiB
ta 3 3ama4 no 10 OaniB. 3a CyTTe€BI MOMUIKHA B (POPMYIIOBAHHI MOHSATH, O3HAYEHB 1
¢dakTiB, a TakoX B OOrpyHTYBaHHI Ta TMOSICHEHHI pe3yJbTaTiB, Yy BIANOBiAI Ha
TEOpPETUYHE TUTAHHS OUIETy 3HIMAaeThCsa 5-7 OamiB. 3a HECYTTEBI TMOMHJIKH B
(bopMyTIOBaHHI MOHATH, O3HAYEHb 1 (DAKTIB, a TaKOXK B OOTrPYHTYBaHHI Ta MOSCHEHHI
pe3yibTaTiB, 3HIMaeThes 1-4 6anu. YacTkoBa BIAMOBIAL HA TEOPETUYHE MUTAHHS, B SIKIH
HEMa€ IMOBHOTO PO3YMIHHS MOHSATH, O3HAYEHb 1 (PaKTiB, BIACYTHI OOTPYHTYBaHHS Ta
MOSICHEHHS, OL[IHIOEThCS HE BHIlle 3 OaniB. 3a CyTTEBI MOMWIKH B pO3B’sI3yBaHHI 3aa4l
3HIMa€eThCs 5-7 OaniB. 3a HECYTTEBI MOMUJIKK B pO3B’A3yBaHHI 3aj7a4i 3HIMaeTbes 1-4
O0anu. YacTkoBe po3B’A3aHHS 3a7adl 13 IpyOMMHM NOMWIKAaMH, 10 HE MPHUBEIO [0
OTPUMAaHHS PO3B’SA3KY, OLIHIOETHCS HE BUILE 3 OaiB.

3aranpHa MiICYMKOBa OIlIHKA 3 HABYaJbHOI JUCHUIUIIHM BHUCTAaBJISETHCA 3a
3arajbHOI0 CyMOIO 0aliB, HAOPAHUX CTYJIEHTOM, 3T1AHO 3 HACTYITHOIO TaOJIMIICIO:

HIkana ouninroBanusa: HamioHaabHa Ta EKTC

Ouinka 3a mkajgorw €EKTC

Ouinka 3a
HAl[iOHAILH OO IMosicuenus 3a
KO0 Ouinka (0ayn) PO3IIHPEHOI0 MKAJIOH
A (90-100) BIIMIHHO
B (80-89) Ty’Ke 100pe
3apaxoBaHo C (70-79) no6pe
D (60-69) 32/I0BUTHHO
E (50-59) JOCTaTHBO
FX (35-49) 3 MO)KJII/IBiC(THIf) ?1?1;);(;31?::0) CKJIaJIaHHS
He 3apaxoBaHo (He 3apaxoBaHO)
F (0-34) 3 000B’I3KOBUM CaMOCTIHHUM

OIIpalftOBaAHHAM OCBITHBOT'O
KOMITOHCHTA OO0 MCPCCKIAJaHHA

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

TeopeTHYHi NUTAaHHA

1. [HTyiTUBHE NMOHATTA MHOXXUHMU. COCOOM 3aJaHHA MHOXKUHU. O3HAUYeHHS MiAMHOXHHH i
BJIACHOI NiAMHOXKHUHMU. [lopoxkHA Ta yHiBepcasbHa MHOXWHU. PiBHICTb MHOXMUH. /liarpaMu
Elinepa-Benna. [Ipuknagu.
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10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

. Onepaunil Haf MHOKMHAMU Ta IX BJacTUBOCTI. [Ipuknaau.
. [loTyx)HicTb MHOXKHMHU. CKiHYE€HHI Ta HeCKiHYeHHI MHOXWHHU. DopMy/nd BK/IOYEHHA-

BUKJ/IOYEHHA AJId ABOX, TPbOX TAd N1 MHO>XHWH. l'[pm(na;u/l.

. lekapToBU# AOOYTOK ABOX Ta N MHOXHH. /leKapTOBUH CTeliHb MHOXKUHU. [IpukIagu.
. bBiHapHe BiJHOIIEHHA MDX eJeMeHTaMU [BOX MHOXHWH Ta Ha MHOXWHI. I[lopOXKHE,

yHiBepcajbHe Ta /[iaroHajbHe 6iHapHi BifHomeHHd. Crnoco6u 3ajaHHS GiHapHOrO
BiHOLIeHHS (ABHUU crocib, HesABHUM Cmocib, MaTpUYHUM cmoci6, Jiarpama Xacce).
[Ipuknazau.

. O6JyiacTb BU3HAaY€HHA Ta 00J1aCTh 3HaUYeHb 6iHapHOTO BifjHOLIEeHHS. /loNOBHEHHS GiHAPHOTO

BifiHomeHHs. OO6epHeHe 6iHapHe BigHomeHHA. /[loOyTok (kKoMmIo3ulisi) 6GiHapHUX
BifHOLIEHD. [IpuKkIagu.

. PepniekcuBHe, aHTHUpedieKCMBHE, CUMETPUYHE, aHTUCHMETPUYHE, TPaH3UTHUBHEe OGiHapHi

BifHOWWEeHHA. [IpukIagu.

. binapHe BifgHoleHHa ekBiBajseHTHOCTi. Kiac ekBiBajleHTHOCTI eseMeHTa. Po36uTTH

MHOXXVMHU Ha CUCTeMy KJaciB eKBiBaJleHTHOCTI. biHapHe BijHolueHHA nopsanKy. biHapHe
BiJHOILIEHHA HeCTpPOroro mnopsAKy. biHapHe BiJHOLIEHHA CTpororo nopAaky. biHaphe
BiJHOLIEeHH JIiHINHOTO nopaaky. [[puknazy.

. 3arajibHi npaBuJia KOMOIHATOPUKHU. Y3arajbHeHe NMPaBUJIO CYMHM Ta OCHOBHUM MPUHLHUI

KoMbOiHaTOpuKH. [Ipukaasu.

Bubipku. Knacudikauis Bubipok. [lpukiagu.

Crosnryku. TeopeMa Npo KiJIbKICTb BCEMOXJIMBUX CNIOJIYK. BiiacTuBoCTi crionyk. [Ipukiagy.
Po3milennsa. TeopeMa npo KiJIbKiCTb BCEMOXKJIMBUX po3MilleHb. [Ipuknaau.

[lepecTaHOoBKU. TeopeMa PO KiJIbKICTb BCEMOXKJIUBUX IlepecTaHOBOK. [Ipukiaau.

Criosiyku 3 noBTOpeHHAMHU. TeopeMa Npo KiJIbKiCTb BCEMOXKJIUBHUX CIIOJIYK 3 IOBTOPEHHAMHU.

. . —k
Kom6iHaTopHi TaymMadyeHHs yucaa C, . [Ipukiaajgu.
Po3MmillleHHA 3 MNOBTOpeHHAMHU. TeopeMa IpO KiJBKICTb BCEMOXJIWBUX pO3MillleHb 3

. —k
noBTopeHHAMU. KoMb6iHaTOpHe TiyMaueHHs uuciaa A,. [lpuknagu.
[lepecTaHOBKM 3 NMOBTOpPEHHAMH. TeopeMa NpO KiJIBKICTb BCEMOXJIWBUX I€PECTAaHOBOK 3
nopropeHHAMU. KombiHaTopHe TiiymadeHHd yucaa P, (n,,...,n, ). [Ipuknagu.

®opmysa 6iHoma HbroToHa. TpukytHuk Ilackansa. BusactuBocTi po3skiaay 6iHoma Ta
6iHoMiasibHUX KoedinieHTIB. KiIbKiCTh BCEMOMXJIMBHUX MiIMHOXHWH CKiHY€HHOI MHOXHHHU.
[Ipuknazau.

[ToniHoMianbHa ¢opmysaa Ta ii BaactuBocTi. Popmysa 6iHoMa HblOTOHA SIK 4aCTKOBUM
BUNAJI0K NoJsiliHOMianbHOI popmyu. [Ipukaaau.

KoM6iHaTOpHI piBHAHHSA Ta METOM iX pO3B’sI3yBaHHS.

O3HaueHHda rpada (HeopieHTOBaHOro rpada). [HUUAEHTHICTh BepIIUH i pebep, CYMiXHICTb
BepiinH. KpaTHi pebpa Ta mnetsi. [3o/boBaHi BepunHU. [lopoxHii rpad, myabTurpad.
CkiHvyeHHi Ta HecKiHYeHHI rpadu. [Ipukaagu.

OpienToBaHe peb6bpo. O3HaueHHs opieHToBaHoro rpada (oprpada). KaHoHiuHa
BiIMOBIJHICTb Mi>k HeOpiEHTOBaHUM i opieHToBaHMM rpadom. I3oMopPisam rpadis. I1oBHi,
IJIOCKI Ta HaBaHTaXkeHi rpadu. [Ipukaagu.

YactuHa rpada, mniarpad, cyrpad, mnokpuBawouui cyrpad. Iligpo3outtss rpadis,
romeoMop®ism rpadis. JlokanbHi cTeneHi BepiinH rpada. [Ipukiaagu.

MaTtpuis iHIUAEeHTHOCTI /iJi1 HeOpiEHTOBAHOTO Ta OpieHTOoBaHOro rpadis, ii BJACTUBOCTI.
[Ipuknazau.

MaTpuusa cyMiDKHOCTI /11 HeopieHTOBaHOro Ta opieHToBaHOro rpadis, Ii BJIACTHUBOCTI.
[Ipuknazau.

MapupyT i Horo JOBXHMHA, JIAHLIIOT, MPOCTUN JIAHLIOT, LUK/ Ta NPOCTUH LUKJ y rpadi.
3B’s13Hi rpadu Ta 3B’s13Hi kKOMNIOHeHTH rpada. [Ipukaaay.

3aziaya npo KeHircbepsbki MOCTH, ii popMy./t0BaHHA B TepMiHax rpada. EisepoBi naHLory,
nukau ta rpadu. Teopema Eitsiepa Ta Hacaigku 3 Hei. [Ipukaagu.



27.

28.

29.

30.

31.

10.

EliniepoBicTb opieHTOBaHOrO rpada. [cHyBaHHS eiJiepOBOro JIaHIlOra B HEOPiEHTOBAHOMY
rpadi, Hacnifok. [cHyBaHHS elJiepoBOro JIaHLI0Ta B opieHTOBaHOMY rpadi. [Ipukiaagu.
3aziaya koMiBospKepa. [aMizibTOHOBI IaHLIOTH, LUKAW Ta rpadu. JlocTaTHI yMOBY iCHyBaHHS
raMiJibTOHOBOTO LUKy B rpadi. [Ipukaaau.

Omnepauisg BUJydeHHs pebpa. MicT, o3Haku MocTa. JlepeBo Ta Jiic. TeopeMu npo 3B’sI3HICTH
JlepeBa, BJACTUBICTb pebep, CHiBBiJHOLIEHHS MiX KiJIbKICTIO BeplIMH Ta pebep. Teopema
Keuni. [Ipuknany.

OctoBHe jgepeBo rpada, ioro BiacTuBOCTi. MiHiMasibHe ocTOBHe JAepeBo rpada, Horo
BJIACTUBOCTI. 3a/jayi, 1[0 TPUBOAATHL A0 MOIIYKY MiHIMaJbHOTO OCTOBHOTO JepeBa rpada.
[Ipuknazau.

Anroputmu IlpiMma Ta Kpyckasa nobyZjoBU MiHiMaJbHOrO OCTOBHOIO JepeBa rpada.
[Ipuknazau.

Tunogi 3agaui, AKi Tpe6a BMiTH pO3B’3yBaTH

. 3ajaHo mifMHOXUMHU A, B, C MHOxUHM apabcbkux nudp {0,1,2,...,9}. 3HAUTHU MHOXUHU

D=(C\B)nA, E=AABUC).
A={1,2,5,6,9}, B={1,2,4,5,6}, C={0,2,5,7,9}.

. 'padiuHuM MeTo10M NepeBipUTH, YU Ma€ Miclie PiBHICTb:

A\(B\C)=(A\B)\(A\C).

. MeToZ0M eKBiBaJIeHTHUX [IepETBOPEHb JOBECTH PiBHICTh:

a) (A\B)\(A\B)=A\B.
6) (ANB)A(B\A)=B.

. CKiJIbKM HaTypaJibHUX uuces i3 mepioi cotHi ({l,2,3,...,100}) He AinaTbca Ha KoAHe i3

yuces 2, 3,57

. Cepen, abGiTypieHTiB, fIKi CkJlaJM BCTYmHi icnuTu [0 By3y, OLiHKy "5" oTpumanu: 3

MaTeMaTUKU - 48, 3 ¢pisuku - 37, 3 ykpaiHCbKOI MOBU - 42, 3 MaTeMaTUKHU a6o ¢izuku - 75, 3
MaTeMaTUKH abo yKpaiHCbKOI MOBM — 76, 3 ¢pi3uku abo ykpaiHCbKOI MOBM - 66, 3 yCiX TpbOX
npefMeTiB - 4. Ckibku abiTypieHTIB oTpuManu xo4ya 6 oaHy m'ATIpKy? CKiJbKM 3 HUX
OTpUMaJIU pPiBHO OAHY I'ATipKy? A piBHO ABi n’ATipKu?

.3agaHo O6OiHapHe BigHoWeHHA R MiXk ejneMeHTaMu MHOXUH A={1,2,3,45,6,7,8} i

B={29,11,17,18,19,20}. 3agaTu ioro mnepeyikoM BiANOBiAHUX MHap, NOOYAYBAaTU MaTpPHUIO
BilHOLLIEHHA Ta Alarpamy Xacce.
R={(x,y):xe A, yeB, y:x}

. [lna 3ajaHoro 6GiHapHOro BifjHOIIeHHA R 3HAWTU 00JlacTb BHU3Ha4YeHHA D,, 006J1acTb

3HavyeHb E,, 06epHeHe BijHOIIEHHS R Ta monoBHeHHd R .
a) A=1{1,2,3,4,5}, B=1{1,23,4}, R ={(2,2),(2,3),(2,4),(3,3),(3,4),(4,3),(4,4),(1,4)};

6) R={(x,y):x,ye N, x+ y <10}.

. 3agaHo 6iHapHi BigHoweHHa R, ={(13),(3,5),(4,2)} i R, ={(L1),(2,4),(3,9),(5,5)}. 3naitu

BigHomenHsa R, UR,, R, "R,, R,\R,, R,\R,, R,AR,, R;', R;', R,°R,, R,oR,, R;'oR,,
R, oR;', R'oR;".

. Jocnigutn  6iHapHe BigHomeHHsa R ={(1,1),(1,4),(2,3),(3,3),(4,1),(4,2)} Ha MHOXHUHI

A={1,23,4, Ha HaABHICTb KOXHOI i3 MOXJHUBUX BJACTUBOCTEN (pedJIeKCUBHICT,
aHTUpPedIEeKCUBHICTb, CHMETPUYHICTb, aHTUCUMETPUUHICTb, TPAaH3UTHUBHICTb).

JloBecTy, 110 Ha MHOXHHI A=1{1,2,3,4,5,6,7,8,9,10} 6iHapHe BiJHOIIEHHA
R={(a,b):a,be A, aib— matomb 00HAKO8Y Ki/NbKicmb HaAMypa/1bHUX OiNbHUKIB} €
Bi/IHOIIEHHSIM €KBiBaJIEHTHOCTi. 3HaTU KJacHh eKBiBaJIeHTHOCTI eJleMeHTIiB i po306UTTS
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MHOXWHHU A HA CUCTEMY KJIACiB.

. loBect, mo Ha MHOXxHUHI A={1,2,3,4} 6inapHe BigHomeHHsa R ={(1,1),(1,2),(1,3),(1,4),
(2,2),(2,3),(2,4),(3,3),(4,3),(4,4)} € BifHOIEHHAM HeCTPOroro nopsaAKy. BkasaTtu neu
NOpALOK.

. CKiJIbKY L[IINX HEBiZ €MHUX YOTUPU3HAYHUX 4YMCeJl, Y AKUX BCi [udpu pi3Hi i cepes HUX
0060B’13K0BO MpHUCYyTHS Hudpa 3, MoxkHaA ckyacTu 3 nuudp 0-57 L k cama 3azaya, ajie 6e3
BUMOTH, 1110 [UPPHU Y YUCJIi MAIOTh Oy TH Pi3HUMU?

. OGYUCIUTH 3HAYEHHS BUPaA3y: A; - Ps(1,2,2) + Cg + Ai - Ci.

. CKizibkoMa croco6aMu i3 HeMOBHOI K0J10AU (36 KapT) MO>KHA BUTATHYTH 5 KapT Tak, 100
cepes HUX OYJIM KOPOJib, laMa i BasieT o/iHiei MacTi?

. I3 rpynu, 1o MicTUTh 7 40JI0BIKIB i 4 *KiHKH, Tpeba BUOpATH 6 0Cib Tak, 11106 cepes HUX 6YJI0
He MeHIle 2 iHOK. CKiJIbKOMa cnoco6aMu Lie MOX<Ha 3p0OUTH?

. CKIJIbKU pi3HUX AiJBHUKIB Ma€ yucso 23107

. CKizibkOMa crnoco6aMM MOXHa BHOpsiAKyBaTH MHOxUHY {1,2,3,4,5} Tak, mo6 yci napsi
nudpu cTosIM nopsAA? A BHOPSAAKYBAaTH TakK, 11106 yci HenapHi uudpu cTosu nopsa?

. CKiJIbKY LiJIMX HEBiZ'EMHUX CEMU3HAUYHUX YMCeJ], Y IKUX BCi [udpH pisHi i Bci napHi nudpu
He CTOSATb 0JHOYACHO NMOPYyY, MOXKHA CKJIACTH 3 [udp 1-77

. CKiJIbKM LIJIMX HEBiJ'€MHHUX IIECTU3HAYHUX 4HCeJ, Y AKUX Bci nudpu pisHi i cepes HUX
060B’s13K0BO NpUCyTHI 1, 3, 7, MOoxkHa ckacTu 3 uudp 1-9?7 A 3 uudp 0-9?

. CKiJIbKM LJIMX HEBiJl'€MHUX YK CeJl, MEHIIMX 32 MiJIbHOH, MOXXHa CKJacTH 3 1iudp 7, 8,97 A3
nudp 7, 8,9, 0?7

. CKiJIbKY pi3HUX HEMpaBUJIbHUX JIP06iB (Y IKUX YHCEJbHUK = 3HAMEHHHKA) MOXKHA CKJIACTH 3
yucen 3,5,7,8,11,13,17?

. CKiJIbKY Pi3HUX «C/1iB» MOXKHA OTPUMATH, IEPECTABJISAYM OYKBU B CI0BI «aJKOTOJIIK»?

. CKiJIbKY pi3HUX «CJiB», ¥ KUX ApYyra, m'sta i BocbMa 6YKBU — IOJIOCHI, MOXXHa OTPUMAaTH,
nepecTaBJ/IsAl0YM OYKBH B CJI0Bi «apKKOCHUHYC»?

. CKizibkoMa crnoco6aMu 6 pi3HUX anesibCUHIB MOHa po3/aTH 3 cTyAeHTaM? A po3jaTH Tak,
11106 KOK€eH CTYAEHT OTPUMaB 2 anejbCUuHU?

. CKizibkoMa crioco6amMu 6 0JJHAaKOBUX aleJIbCUHIB MOXKHa po3JaTy 3 cTyaeHTaM? A po3aaTu
TaK, {06 KOXKeH CTYJeHT OTpUMaB 2 anejJbCUHU?

. Po3B’a3aTu piBHAHHA:

6 _ 4
30C° =194,
. 'pad 3apaeTbcsa MaTpuLero iHUMAeHTHOCTI. 306pa3uTu rpad. JocaiauTu HasgBHICTDb y rpadi
KpaTHHUX pebep, neTeJsib Ta i30JIbOBAHUX BepLIMH. 3’CYyBaTH, YU iCHYE y HbOMY elsiepOBUH

IUKJ abo eijepoBHH JlaHIOr (AKIIO iCHYye, BKasaTh Horo). [lobyayBaTu MaTpHUILIO
CyMiXHOCTIi rpada.

1 0 0 0 1 -1 0 0 0 1
1 01 0O -1 0 0 O
0 01 01 I -1 0 0 O
2) 01 100 6) o 1 0 0 -1
01 100 1 0 -1 0 O
001 10 0O 0 o0 1 -1
001 10 0 0 I -1 0
01 00O 0 2 0 0 O

.'pad 3azaeTbca MaTpuLer cyMidKHOCTI. 306pa3uTu rpad. Jocaigutu HasaBHICTBL y rpadi
KpaTHHUX pebep, neTesib Ta i30JIbOBAHMX BepPLIMH. 3'CYyBaTH, YM iCHYE ¥ HbOMY eliepOBUH
IIMKJ abo elsiepOBUM JIAaHIIOT (SIKILO iCHYE, BKa3aTH HOro). BUSHaUMTH JIOKa/IbHI cTemneHi



BepIluuH rpada. [lobyyBaTn MaTpULIO iHIIUEHTHOCTI rpada.

11201 001 01 10111
10101 0000 1 00300
a2 1010 6)|0 01 1 0 B) |1 3 0 0 1
00100 01000 10000
1100 0 10010 10100

29. llobyayBaTu MiHiMa/JibHe OCTOBHe JlepeBO 3aJlaHoro rpada 3a J0NOMOTOK aJroOpUTMiB
[Ipima i Kpyckasa Ta 3HaiTH oro Bary.
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