MIHICTEPCTBO OCBITH I HAYKHU YKPAIHU
I3MAIJIBCBKHUM IEP)KABHUN T'YMAHITAPHUU YHIBEPCUTET
®AKYJBbTET YIIPABJITHHS, AIMIHICTPYBAHHS TA
TH®OPMAIIMHOI JIAJTBHOCTI
KA®EJIPA MATEMATUKHU, IHPOPMATUKHU TA IHOOPMALINHOI
MIAJTBHOCTI

POBOYA ITPOI'PAMA HABYAJBHOI JANCHHUIIJIITHHA
JIMCKpeTHA MAaTeMATHKA

(nazea HaguarbHOI OUCYUNIinu)

OCBITHBO-NIPO(eciiHui CTYNIHb OakaaBp
(Hazea oceimHbLO20 CMyneHs,)
rajy3b 3HaHb 01 Ocsita/llenarorika
(wup i nazsa canysi 3HaHb)
crneniaJbHICTh 014 Cepenns ocBiTa
NnpeAMeTHA CNeniaIbHICTh 014.04 Marematuka
OCBITHSI MporpamMa CepenHs OcBiTa: MaTeMaTUKA
THI JUCHUIIiHA 000B’s3KOBa

(0608 ’s3x06a / subiprosa / ghakynemamuena)

I3main — 2019



MOIrOA’KEHO:
["apanT ocBiTHBO-TIpOdeECiiiHOT nporpamu

W aou. Isiiesa O.M.

< (midnue, migian, npizeuige)

MNOIro/UKEHO:

["on0Ba HayKOBO-MeTOAMYHOT paau (akyibTeTy

PEKOMEH/IOBAHO:
Ka(PEAPOIO e/ 2ely 2rvesy WA Je /kf,y,%
npotokon Ne 7 Bix REG 7 (9 ik

3aBinyBau kadeapu ﬂéz nou. Isniesa O.M

(nionue, iniigian, npiseiiye)

YIpaBliHHs, aAMiHICTPYBaHHs Ta iHGOpPMALiHiHOT AisIbHOCTI

‘W Jou. denoposa O.B.

(n7(c: hiian, npizauge)

Po3poGuuku nporpamu: BUKJIAJa4 Kaeapu MaTeMaTuiku, iHhopmMaThKy Ta

inpopmaLiiinoi  aismbHOCTI L orosesa T.M.

PeuensenTu nporpamu: KaHM/1aT MearoriYHuX Hayk, JIOLEHT Kadeapu

MaTeMaTHKH, iIHpopmMaTuku Ta iHpopManiiHoi

JISTBHOCTI

IBnieBa O.M.

© [loronesa T.M.. 2019
©1ary, 2019



1. OMIUC JUCLHUTIITHA

P03HOIli.]1 IroauH 3a HABYAJIbHUM

HaiiMeHyBaHHSI MOKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
. - Jlexyir:
Kinvxicmo kpeoumis: 4 2 ‘ 3
Mooynig: 1 Ilpaxmuuni 3auamms:
3acanvra kinekicme 2o0un: 120 34 ‘ 6
Pik susuenns oucyunninu 3a Hag4aILHUM Jlabopamopmi 3ansamms:

naavom: 1 -- | --

CeminapcoKi 3auammsi:
Cemecmp: 2

Tuoicnese nasanmaoicenHsi (200.):7 Koncynomayii:
- ayauTopHe: 3 -- \ --
- caMocTiitHa poOora: 4 InousioyanvHi 3anamma:
Dopma niocymK08020 KOHMPOIO: eK3AMeEH 2 ‘ -
Mosa nasuanms: ykpaincoxa Canocmiiina podoma:
60 \ 108
2. META JMCHUIIJITHU

IIpeaMeT BUBUEHHS HABYAIBbHOI TUCUMILIIHY JJuckpemHna mamemamuxa € TEOPETUYHI 3acau
MaTeMaTHYHOTO arapaTry, 3aKOHHW, M0 TIIOTh Yy cdepi IUCKPETHHUX MAacOBUX SBHII, METOIU
cucTeMaTu3allii, OomnpalfoBaHHs 1 aHali3y MAacOBHUX JUCKPETHUX COLIAJbHO-€KOHOMIYHUX JaHMX:
(hopMyBaHHS KUIbKICHUX [TOKa3HUKIB (TEOPisi MHOKMH, KOMOIHATOPUKA), aHAJII3 iX B3a€EMO3B SA3KY 1
PO3BHUTKY (MaTeMaTH4Ha JIOTiKa, Teopist rpagis).

MixaucuunjinapHi 3B’ A3KU

[lepenik AMCUUIUIIH, Ha SKi O€3MOCEpPEeNHbO CHUPAETHCS BHUBYCHHS JAHOI AMCIMILUTIHU:
EnementapHna maremaruka: anredpa, reoMeTpis, TPUTOHOMETPiS Ta IMOYATKU MaTeMaTUYHOIO
a”amizy; MaTtematuuHuil aHani3; JliniiiHa anreOpa Ta aHaJdiTUYHA FeOMETpisl.

[lepemik AUCIUIUIIH, BUBYEHHS SKUX O€3MOCEPEAHBO CIUPAETHCA HA JaHy JAUCIUILIIHY:
ApxiTekTypa Ta 0a3oBe mporpaMmHe 3abes3mneueHHs, MaremaTtuuHe nporpamyBaHHs, OCHOBHU
aNropuTMizallii Ta MOBH IporpaMmyBaHHs, Teopist IMOBIpHOCTEH 1 MaTeMaTUYHa CTaTUCTHKA.

MerTa i 3aBJaHHA HABYAJILHOI JHCIHHUILIIHA

MerTotr0 BUKJIa/laHHS HaBYaJIbHOT NUCUUIUTIHM [Juckpemua mamemamuka €:

1. 03HAallOMUTH CTYJEHTIB 3 OCHOBAaMH JIMCKPETHOI MaTEeMaTWKM Ta ii BUKOPHCTAHHSIMH B
iH(popMaTuIl;

2. miArotryBaTh HaAiWHUN TeopeTHMYHHH (DyHIAMEHT JUIs BHUBYEHHS— HACTYNMHHMX KYypCiB
npodeciiHol CIpSIMOBAHOCTI; HABYUTH CTYJEHTIB INIMOOKO PO3YMITH MHpoOiieMu, sKi
BUHUKAIOTh PU— aBTOMATH3aLlli Ipo1eciB 00poOKH TUCKpeTHOI iH(popMallii;

3. TOpULICTUIIOBATM HAaBUYKH TMPUPOJAHUYOTO BUKOPUCTAHHSA (OPMAIBHUX  METOJIB
JUCKPETHOI MaTeMaTHUKH, TIOB'SI3aHMX 3 PO3POOKOI0 Ta eKCIUTyaTaliero 3acobiB
00YHCITIOBAJIHOT TEXHIKU Ta MPOrPaMHOI0 3a0€31eYeHHS;

4. 03HAOMHUTH 3 HIMPOKUM CIIEKTPOM METO/1B KOMIT FOTEPHOI IUCKPETHOI MaTEMaTHKU;

5. HaBYUTU PO3YMITH MpOOJEMM, I10 BUHUKAIOTH IPH CHHTE31 HNPUCTPOIB 0OpPOOKH
JTUCKpeTHOI 1HGopMallii, mpu moOy10B1 AITOPUTMIB Ta MPOrpam JUIsl TAKMX MPUCTPOIB.

OCHOBHHUMH 3aBJAHHSIMM BHUBYCHHS IUCHMIUTIHM_/[uckpemHna mamemamuxa €: BUBUCHHS
OCHOBHUX TMPUHIMUIIB Ta I1HCTPYMEHTApil0 MaTEeMaTHMYHOIO amapaTy KUIbKICHOTO aHaji3y
IUCKPEeTHUX MAacOBHUX COLIAaJbHO - CKOHOMIYHHMX SIBUI, SKUH BUKOPUCTOBYETHCS IS
pO3B’sI3yBaHH4A 3aa4.




3. OYIKYBAHI PE3YJIbTATU HABYAHHSA
JInsa 0006’°a3K068ux HABUATBHUX OUCUUNIIIH
BuBdeHHS HaBYANBHOI MUCHUIUIIHU Tiependadae GOpMyBaHHS Ta PO3BHTOK Yy

CTYJCHTIB KOMIIETEHTHOCTEH Ta MpOTpaMHUX PE3yJbTaTiB HaBUAHHS BiIMOBIAHO 0

OCBITHBO-TIpOdeciiiHOT (OCBITHBO-HAYKOBOI) MporpamMu «JIMCKpeTHa MaTeMaTHKa.

Indopmanisa npo KOMIETEHTHOCTI Ta BiANOBiIHI iM mporpaMHi

PE3yJbTaTH HABYAHHSA 34 III/ICIII/IHJIiHOIO

HIndp Hudp
Komiere KommnerentHocTi NporpaMHHX IIporpamui pe3yJbTaTH HABYAHHA
HTHOCTI pe3yJbTaTiB

3araabHi komnereHTHOCTI (3K)

3K1. 3HaHHSA Ta po3yminns | [TPH 1. JleMOHCTpye 3HaHHS 3 TEOPETUYHOI Ta
npeaMeTHoi  obmacti  Ta MPUKIIATHOT MATEMAaTUKH Ta METOJIUKHU
PO3yMiHHSA npodeciiinoi il HaBYaHHSI.

TISUTBHOCTI.

3K8 31aTHICTh BUUTHUCSA 1| [TPH 8. BukopucToBye pi3HOMaHITHI pecypcu
OBOJIOZIBATH Cy4aCHUMH JUISL  TIOIIYKY TOTPiOHOT  iH(popMarii,
3HaHHSIMU. KPUTUYHO aHaji3ye W  OmpamboBye

iH(OpMAIlit0 3 METOIO BUKOPUCTAHHS 11y
HaBYAJIBHIN 1 IPOQECiitHOI AISUTBHOCTI 13
JOTPUMaHHIM TIPUHIIHITIB
J0OpPOYECHOCTI Ta BU3HAHHSM
ABTOPCBHKHX IPAB.

CueniajabHi komnereHTHOCTI (PK)

CK . 3narnicte  QopmyBatu B | [IPH 9. [lepeTBOproe cnoBecHW# Marepiaix y
YUHIB MpeIMeTH1 MaTeMaTuIH1 MoJedi, CTBOPIOE
KOMIIETEHTHOCTI. MaTeMaTH4Hi  Moneni  O00’eKkTiB  Ta

MPOIECiB I PO3B’SI3yBaHHA 3amad i3
pI3HUX NpPeIMETHUX Traiay3ed 3aco0amu
iHbOpMaIiHHIX TEXHOJIOT1H i
POrpaMyBaHHSI.

CK 6. 3nartHicte BukopuctoByBatH | [IPH 15 JleMoHCTpYye 3ATHICTD hi ()
CUCTEMHI 3HAHHSA 3 po3B’si3yBaHHS MNpodeciiHuX 3amad B
MaTeMaTHKH, e/IaroriKH, ob6sacTi MaTeMaTHKU
METOAUKH HaBYaHHS
MaTeMaThKy,  IicTopii  ix
BUHUKHEHHS Ta PO3BUTKY.

CK 7. 3/1aTHICTh edextuBHo | I[TPH 7. 3acTocoBye 3HAHHS COLIIaIbHO-
3aCTOCYBaTH IPYHTOBHI HONITUYHMX HayK y Mi3HAaBalbHIA Ta
3HaHHS  3MICTy  IIKUIBHOT npogeciiHiii AiSIbHOCTI, BUKOPUCTOBYE
MaTeMaTUuKu. IHCTPYMCHTHU ACMOKPATUYHO1l IIPaBOBO1

JepKaBd, TPOMAJICHKOI  MisUTBHOCTI,
3aCTOCOBYE MDKHApOIHI 1 HaI[lOHAJbHI
CTaHJAPTH 1 MPAaKTUKH Yy mpodeciitnii
ISIIBHOCTI.

CK 8. 31aTHICTh anamizyBaru | [IPH 23 31aTHUN BYUTHCS YNPOJIOBXK KHUTTA 1
MaTeMaTU4Hy 3a/auy, BIOCKOHAIIIOBATH 3 BHCOKHUM pPiBHEM
po3riIsAaTH pisHi criocobu ii ABTOHOMHOCTI HaOyTy MijJ yac HaBYaHHS
pO3B’3yBaHHSI. KBaJIpiKaLro.

CKO. 3narnicte  GopmyBatu B | [IPHO. [lepeTBOproe croBecHUi Mmarepian y




yUHIB NIEPEKOHAHHS B
HEOOX1THOCTI OOTPYHTYBaHHS
rinotes, PO3YMIHHS

MAaTEMATUYHOI'O JOBCACHH.

ITPH 15

MaTeMaTH4IH1 MoJIeTi, CTBOPIOE
MaTeMaTH4HI  Mozaeni 00 €eKkTiB  Ta
MPOIIECiB U PO3B’SI3yBaHHA 3anad i3
PI3HUX TIPEIMETHHX Taly3ei 3acobamu

iHbOpMaIiHHIX TEXHOJIOT1H i
MporpaMyBaHHs.
JlemoHCTpYE 31aTHICTD bi o)

po3B’si3yBaHHS MNpodeciiiHuX 3aaad B
o0JacTi MaTeMaTHKU

CK 10.

31aTHICTH

dopmyBatu i | [IPHI1S5

HaJIS)KHUN

MiATPUMYBATH
piBE€Hb MOTHBAIl Y4YHIB [0
3aHSTh MAaTEMaTUKOIO.

JemoHCTpy€E 3/IaTHICTh 10
po3B’s3yBaHHs MpodeciiHMX 3amady B
o0acTi MaTeMaTHuKU

MaTtpuus BiANIOBIAHOCTI KOMIIETEHTHOCTEH pe3yJbTaTaM HABYAHHA 32

JTUCIHHUILIIHOIO
Hudp PesyjbTaTH HAaBYaHHSA
KoOMIIeTe . - ABTOHOMHICTH Ta
. 3HaHHA YMminusn Komynikanis . . .
HTHOCTI BilOBiTaIbHICTD
3K 1. IIPH 1
3K 8. ITPH 8
CK 1. IIPH 9
CK 6. IIPH 15
CK 7. ITPH 7
CK 8. ITPH 23
CK09. IIPH 9 IIPH 15
CK 10. IIPH 15




III. TemaTnyHMii NJIaH TUCIUILJIIHYA

KinekicTh rognn KinekicTh rognn
(neHHa (popMa HABYAHHA) (3a0yHa popMa HABYAHHA)

o = 2o E| Bls o 2o E| Bls
Ne Hassu Moay.is / Tem & = |8 E 5| E|Es E&| =|8E & 5=
3/m S| 2|55 5| E|E8 g 2|55 5| 2|E5

S| 8|25 &) 2|8¢g 5| 5|2E & 2/8¢%
= = E < @) 3} s 8 = = E < o 3} s 8
s SE | BB z SE 8| 5|8
< O = 2 |© o= = 2 | ©
Tema NQ 1. Muoxkunu. @yHknii. Bito6pa:keHHs. UncjieHHA BUCJIOBJIEHb
1 |Bcmyn. 4 1 3 4 4
2 | OcHosHI nonssmms meopii 101 2 ) 6 | 10
MHOICUH. )
3 | Bionowenns ma ix enacmugocmi 10| 2 | 4 4 |10 8
4 | Bioobpasicenns ma Qpynxyii 10| 1 4 5110 10
Pazom:| 34 | 6 | 10 18 |34 | 2 | 2 30
Tema NO 2. ByseBi pyHKIi
S | Bynesi ¢hynkuyii. 10] 2 | 2 6 | 10 8
6 HopMaﬂf)Hl gopmu. Aneebpa 10! 2 1 4 4 | 10 3
Kezankina. 2 2
7 CDyHKLﬂOHanqu _nostoma Habopis 10l 2 > 6 | 10 10
Oynesux ¢hynxyii
Pazom:| 30 | 6 | 8 16 | 30 | 2 | 2 26
Tema NC 3.MaremaTu4Ha JIOriKa.
8 |Mamemamuuna nocika. Jlocika 10l 2 ) 6 | 10 10
BUCIIOBII08AHD
9 Mamemam.uqHa aoeika. Jlozika 10! 2 4 4 | 10 2 2 3
npeouxamis
10 | Ocnosu kombinamopnozo ananisy 10 | 2 4 4 |10 8
Pazom:| 30 | 6 | 8 14 30| 2 | 2 26
Tema N2 4. I'pa¢gu
11 | Ocnoeni nonsmms meopii epagpic | 12 | 4 | 4 4 | 12 12
12 | TparcnopmHi mepedict 12 | 2 4 6 | 12 12
24 | 6 | 8 10 | 24 24
Koncynpramisi| 2 2 2 2 | 2
Paszom:| 120 | 24 | 34 2 1601201 6 | 6 108

5. MPOTPAMA HABYAJIbHOI JUCIUILITHUA
5.1. 3micm nasuanvHoi OucyunIinu 3a Mmemamu
1. Muoxkunu. @ynkuii. Bitoopaxenns. UnciaeHHsA BUCIOBJIEHbD.
1.1. Bcmyn.
Beryn. Lini 1 3amadi Kypey, HOTro Miclie B CUCTEMI MIATOTOBKU (DaxiBINB 13 KOMITIOTEPHUX HAYK.
BHecok BUeHHX y PO3BUTOK AUCKPETHOI MaTeMaTHKH, ICTOPIs 11 3apOPKEHHS 1 CTAHOBJICHHS.
1.2. OcHosni nonssmms meopii MHOMCUH.

Anrebpa mHOXHH. OcHOBHI Bu3HaueHHs. CrmocoOu 3aBmaHHs MHOXHWH. Omepariii Haj
MHOXUHaMU. PiBHicTh MHOXHH. [linmMHoxunHU. [ToTyxHICTh MHOXKWH. CKiHUYEHHI 1 HECKIHUEHHI
MHOKMHHU. 3aCTOCYBaHHSI amapaTry Teopii MHOXHMH. POpMyIM 1 TOTOXKHOCTI airedpu MHOMKHUH.
ExBiBaneHTHi neperBopeHHs (opmyin. ['eomerpuuna iHTepmperamiss MHOXXMH: Kona Eiinepa Ta
miarpamu  Benna. PiBHOmoTy)kHiI a00 €KBIB&JIEHTHI MHOXXMHHU. 34YHCICHHI, HE3YUCIEHHI,
KOHTHHYaJIbHI MHOKUHH.

Tewma 1.3. Bionowenns ma ix enacmugocmi

HexaptoB no6yrok MHOXUH. Koprexi. YnopsakoBani napu. [lousrrs BigHomeHHs. binapHi

BiHOIIEHHsA. BmactuBocTi OiHapHuX BigHomeHb. Ormepariii Haja BiIHOMICHHSAMH. 3BOPOTHE



BimHOMmIEeHHsl. Kommo3uiliss BiHOIIEHb. BigHOIIEHHS €KBIBaJCHTHOCTI. BiIHOIIEHHS MOPSIKOBI.
Bignomenns tonepantHocTi. CriocoOu 3aBAaHHs BiTHOIICHB. TeMa 4 . Biooopasicenus ma ¢yuxyii
OyHKIiOHANBHI BigHOIICHHs. BimoOpaxenHs. Tumu BimoOpakeHb — 1H'€KIlisA, Ol€KIIis,
crop'ekiis. Pemsiifina mMomens maHuUX Ta pensiidHa anreOpa. Omneparmii anreOpw BiJHOIICHB.
[Tpunnun [lipixne. AHaTiTUYHE JOBEACHHS TOTOKHOCTEH
2. byJaesi pynkuii
2.5. Bynesi ¢hynxuyii.

I3omopdizm anredbpu MHOKKH Ta OyneBoi anredpu. bynesi 3minHi, Oynei ¢pyHkii. KibkicTh
pi3Hux HaOOpiB aprymeHTiB Ta OyneBux (yHKUiIH Ha n OyneBux 3MiHHHX. CriocoOu 3aBHaHHS
OyneBux Qyukmiii. ByneBu ¢yHKIii Bim omHieli Ta IBOX 3MIHHUX. BracTUBOCTI omepariii
(KOMYTaTHBHICTb, aCOIIaTUBHICTh, TUCTPUOYTUBHICTH, HasBHICTH 0) 1 1). EmemenrtapHui ¢yHkIii
anreOpu JIOTiKM . 3aKOHM 1 TOTOXKHOCTI anreOpu Joriku. ExBiBaJeHTHI mepeTBOpeHHs (hopMyi
anreOpu Joriku. Marematudna iHaykis. JBoicticte OyneBux (ynkiii. J[Boicti OyneBi QyHKITi.
Camopgoicri O6ynesi ¢ynkiii. [Ipunun geoicrocti. [lpaBuiio modynosu qoictux hopmyn
2.6. Hopmanwvni ghopmu

Teopema mpo [U3'TOHKTUBHE po3kiagaHHg ¢yHkmii anredbpu noriku. JH®, JJIHO.
BuxopucTtanss TeopeMu mpo po3KiIagaHHs 1 1l BUCHOBKH JAJISl CIIPOIIEeHHS (GOpMyIl aaredpu JOoriKH 1
HaBmaku. [lepexin Bix Tabmuii OyneBoi GyHKIIT 10 GopMyiu anredpu JIOTIKHM 1 HaBNaKu. Aneedpa
Keeanxina . Tortoxunocti anre6pu JKerankina. dopMmynu mnepexoay BiJ anreOpu JIOTIKH 0
Anrebpu XKerankina i nHaBnaku. [Toninom XKerankina ta npasuiio ioro mooymosu. JliniiiHi Oynesi
GbyHKII.

2. 7. @ynxyionanbna nosHoma Habopis Oynesux QyHKyitl

[TonusitTst moBHOTH Habopy OyneBux QyHkuii. [IOHATTS 3aMKHEHOTO KJacy OyneBUX (yHKILIH.
Mounortonni OyneBi ¢ynkmii. Bynesi ¢ynkmii, mo 306epiratore 0 1 1. 3aMKHEHI Kiacu OYJIEBHX
¢yukuiii. Teopema Ilocta mpo ¢yHKIIOHANBEHY MOBHOTY Habopy OyneBux ¢yHkiil . Metoau
MiHimi3anii OyneBux (yuxyiu. Kpurepii miniMizanii; kaptu Kapuo mis OyneBux ¢yHkuiit Bin 3, 4,
51 6 3minHNX. YacTKoBO -3aBnaHi OyneBi QpyHkiii. [IpaBuna ckieroBanHs KOHTYpiB kapT KapHo.

3.Anredpa joriku.
3.8. Jlocixa eucnoénioeans

BucnosmoBanus. [lonarts aroma, Mosekynu, (opmynu. Jloriuni 3B's3ku. [loOGymoBa
ckinagHux (opmyn. Ob6nacTh aii JIOTIYHMX 3B'A30K. 3arajabHO3HAUYIIl 1 CynepewsuBi (Gopmyiu.
[cTuHHICHEe 3HaueHHs BUCIOBIEHHA. [HTepmperaris Gopmyin y Joriui BHCIOBIIOBaHb. Jloriusi
Hacniaku. [IpaBuina 1e1yKTUBHUX BUCHOBKIB JIOT1KH BUCJIOBJIECHb.

3.9. Jlocixa npeduxamie

[TonaTTs Tepma, mpeaukaTa; 3MICT BIIBHMX 1 3B'I3aHUX 3MIHHUX B aireOpi NpeauKaris.
[IpaBmibHO MoOynoBaHi1 Gopmynu. InTepnperaris Gpopmy:n y joriui npeaukaTiB. JIoriyHl HacHiIKu
B Jjioriui npenukatiB. KBantopu. Bunepemxkeni HopmanbsHi ¢popmu (BHD), nepeTrBopeHHs BiIbHOI
¢dopmynu 1o BH®. 3akoHu oriku nepuioro nopsaxy.

Tema 10. Ocnosu kombinamopnozo ananisy

3aranpHi mpaBwiIa i1 3ama4dl koMmOiHatopuku. Bubipka. [IpaBuna cymu 1 1o0ytky . ®opmynu
MpOCTOro nepeniyeHHs . [lepecTaHOBKH, po3MillleHHs, CMIOTy4YeHHs. PEeKypeHTHI CITiBBiTHOLICHHS.
Enemenrtapni meroau Bupimenss. Yucna ®idonayui. @opmyina BKIIOUYEHHS Ta BUKIIOUYEHHS.

4. I'papu

4.11. OcrosHi nousmms meopii epagie

[Toxomxennss rpadiB. Buznauenns rpada. Buam rpadis. CnocoOu 3aBmaHHs Tpadis.
OpienToBaHi 1 HeopieHTOBaHi rpadu. MapiipyT, JaHLIOT, UK, IUIIX, KOHTYp. 3B'SI3HICTH Tpadis,
KOMITOHEHTa 3B'I3HOCTI, CHJIbHO 3B’s3aHl rpadu. Crymine BepmnHuU. CyMmMa CTYIEHIB BEpIIMH
rpada. JlocsokHicTh. BusHauenHs i3omopdizmy rpadiB. [3omopdism  AK  BiTHOUICHHS
€KBi1BaJICHTHOCTI Ha MHOXUHI1 rpadis. [Ipuknanu 13omopduux rpadis. Teopema Elinepa. Anroputm
3HAaXO/PKEHHsS eiliepoBa LUKJIOBIL. [amibTOHOBI JIAHIIOTM 1 UUKIM. YMOBHM ICHYBaHHS
ramMiJIbTOHOBHUX JIAHITIOTIB 1 UKJIiB Ha rpadi. [Tnocki Ta mmanapai rpadu. 'omeomopdHi rpadu.
Teopema Ilonrtpsrina-KypanroBcekoro. Teopemu mpo o0coOJMBOCTI IUIaHApHUX Tpadis.
’Kopnanosa kpuBa. [TloOynoBa miockoro 300paxkerss rpada. Biocmani na epaghax



Axciomn MeTpukd. I'padm 3 umcioBuMH xapakTepucTukamu pebep (myr). Bixcranp Mmix
JBOMa BepIIMHAMH Ha rpadi. ANropuT™M BH3HAYEHHS BIJICTaHI MDK BepIIMHAMU Ha rpadi 3
OJMHUYHUMH JTOB)KMHAMU pebep. Anroputm J[iikcTpy BU3HAYEHHS BiJCTaHI MiX BEpIIMHAMHU Ha
rpadi 3 TOBIIBHUMU JOBKHHAMH pedep.
4.14 . Tpancnopmmui mepednrci

TpancnopTHi Mepexi Ta ix BiaacTUBOCTI. Po3pi3 mepexi. 3amada mpo HaWOIIBIIMKI MOTIK Y
Mmepexi. Teopema npo HaMOLIBIIKI TOTIK 1 PO3pi3 13 HAWMEHIIOK MPOMYCKHOIO CIPOMOKHICTIO.
Anroputm ®@opaa -dDankepcona .

5.2. Temamuka npakmuyHux 3aHaAme.

Ne 3/m Temu npaxmuunux pooim Kinvxicmo 200un
O0eHHa | 3a04Ha
1 OCHOBHI aKCiOMHU Ta BJIACTUBOCTI (3aKOHHW) anreOpu MHOXHUH. [loHATTS 2
PO30OUTTS 1 TOKPUTTSI MHOXKHHH.
2 Onepartii Hag MHOKMHAMH. bynean Ta npsiMuii JOOYTOK MHOKUH 2
3 n-apHi BIIHOIIEHHS. 3a/IaHHsI BiTHOIIICHD. 2 2
5 BinapHi BiTHOIIIEHHS 1 OCHOBHI BIIACTUBOCTI OIHAPHUX BiTHOUICHb. 2
6 OdyHIaMEeHTANbHI  BIHOIICHHS:  BIJIHONICHHS  CKBIBAJCHTHOCTI 1 2
BITHOUICHHS MOPSIIIKY.
7 @DyHKITIOHATBHI BITHOUICHHS Ta BiTOOPaXKCHHSI. 2 2
8 bynesi ¢yHkuii Ta cnocoOu ix 3amanHsa. bynesi yHkuii Bix oaHiel Ta 2
IBOX 3MIHHHUX.
9 Enemenrapni OyneBi ¢gynkuii. J[BoicTi Ta camoaBoicTi OyieBi (yHKII. 2
[IpuHIMI 1BOICTOCTI.
10 Teopema mnpo nu3'TOHKTUBHE po3KIadaHHs (YHKIIT anreOpu JOTIKH. 2
Hopwmainbhi ¢popmu.
11 KonTtponbsHa pobora 2 2
12 [TonsTTs yHiBepcanbHOi anredpu. OCHOBHI BU3HAUYE€HHS, TOMOMOP(]I3MHU 1 2
13oMopdizmMu  yHiBepcadbHUX anredp. Teopema mnpo romMoMop¢i3zMu.
[Ipuknanu BUIbHUX anreop.
13. OcHoBHI MOHATTS KoMOiHatopuku. biHom HploTOHA, moOJIIHOMIANBHA 2
TeopeMa, MPOAYKTHBHI (PyHKIIII.
14-15 | I'padu Ta ix pi3HOBUAU. XapaKTEPUCTUKU rpadis. 4
16 Eitneposi Ta 'aminbToHOBI rpadu. [InanapHicTs rpadis. 2
17 KontponbHa pobora 2
Bcbozo | 34 6

5.3. Opeanizayia camocmiiinoi pooomu cmyoenmis.

No KinbkicTh ronux . .
Bun pobotu ®opMH 3BITHOCTI
3/ JIEHHA 3a04Ha
1. | OnparroBaHHs JEKIIHHOTO MaTepiany 8 12 Binnosini Ha
MIPAKTUIHUX 3aHATTSIX
2. | [ligroToBKa A0 MPAaKTUYHUX 3aHSTh. 12 14 Binmosiai Ha
MPAKTUIHUX 3aHATTSIX
3 | IlizroToBKa 10 MOAYJIBHOTO KOHTPOJIIO 4 8 Hanucanus moaynsHOI
KOHTPOJIbHOI pOOOTH

4 | Pobora 3 InTepHeT-pecypcamu. 2 20

5 | BukoHaHHs po3paxyHKOBUX poOiT 3a 8 14 HasiBHicTb po0iT
TEMaMH.

6 | OmparroBaHHs TeM, BHHECCHUX Ha 20 30 Koucnekr
CaMOCTIHHY MiJTOTOBKY , B T.H. ONpalbOBaHUX TEM
KOHCIEKTYBaHHsI 32 3aJaHUM IIJIAHOM.

7 | Po3B’si3yBaHHs 3a7a4, BUKOHAHHS 6 10 HasgBHicTEL BUKOHAHUX




BIIPAB. BIIPAB

Paszom 60 108

TemaTuka iHauBigya bHUX (TPYNOBHUX) 3aBJ1aHb
Temu, wo BUHOCAMBCA HA CAMOCMILIHE ONPAYIOBAHHSL,
I'eomerpuuna iHTEpHIpeTalisi MHOKUH: konia Efinepa ta giarpamu Benna.
2. PiBHOmOTyXHI a00 eKBIBaJCHTHI MHOXXWHHU. 34YHCICHHI, HE3YUCIICHHI, KOHTHUHYyaJbHI
MHOYHHH.
[Mpunun [lipixne. AHamiTUYHE JOBEACHHS TOTOXHOCTEH
Camopgoicti 0yneBi ¢pynkuii. [Ipuniumn geoictocti. [IpaBuio moOymoBu 1BoicTUX HOpMYT
Aneebpa Keeankina . TotoxnocTti anredpu XKerankina. @opMmynu nepexoay Bin anredpu
Joriku 10 Anredpu JKeraykina 1 HaBIMaKy.
[MToninom Xerankina Ta npaBuiio ioro noOynosu. JliniitHi Oynesi QyHKITi.
Kpurepii minimizamnii; kaptu Kapuo mns 6yneBux ¢yHkiii Big 3, 4, 5 1 6 3MiHHHX.
YacTkoBo -3aBaaHi Oynesi ¢pynkmii. [IpaBuna ckieroBanHs KOHTYpiB KapT KapHo.
Teopema Efinepa. Anroput™ 3HaXOKEHHsI €HIepOBa IIHUKIIOBI.
0. l'amMiIbTOHOBI JIAHITIOTH 1 UKW, YMOBHU ICHYBaHHS TaMUIBTOHOBHX JIAHIIIOTIB 1 IUKIIIB Ha
rpadi.
11. Anroputm @opna -dankepcona .
12. Yucna ®i6onauui. Dopmyna BKIIOYEHHS Ta BUKITIOYCHHS.
Ilpuknaou 3a60anusb 00 IHOUBIOYAILHUX KOHMPOAbHUX POOIM
3aBnaHHs 10 1HAUBIAyaJbHUX KOHTPOJIBHUX POOIT, SIKIi BUKOPUCTOBYIOTHCS MPHU BUBYECHHI
TUCIHUIUTIHU «J{MCKpeTHa MaTeMaTHKay» CTYJICHTIB OYHOI Ta 3a04HOi ()OpM HABUAHHS 1 BKIIFOYAIOTh
3amavi 3 4-X OCHOBHHUX po3zauliB «EneMeHTH Teopii MHOXHH», «byneBa anrebpay», «I'padu» i
«MaTteMaTHYHa JIOTIKa».
OcHoOBH Teopii MHOKHH

—

SR W

200

3anaui

1. SIxi 3 mpuBeAeHUX CHIBBIAHOIIEHB BipHI, sK1 Hi? Yomy?

a) xe({2,a,x}; d) {x,y} € {a {x,y},b};

b) 3 e{1,{2,3},4} e) {12} e {{1,2,3},{1,2}, 1,2}

¢) xe{l,sinX };
2.Ywu piBH1 M1k coboro 6e3niyi A u B (sikmio Hi, To Yomy)?
a) A={2,54}; B={5,4,2};
b) A={1,2,4,2};
c) A={2,4,5};
d A={l1,{2,5},6};
e) A={l1,{2,5},6};
YnopsiakoBaHi MHOKMHH
3agaui
1.3amano 6e3miui A={1, 2}; B={3, 4}; C={4, 5, 6}.3naiiTu:
a) AxB; e) AxBxC;
b) BXxA; f) Cx(BxA);,
¢) (AxB)xC; g) CxB)xA.
d) Ax(BxC);
2.3amano Oe3niy A={a, b}. 3naiiTu A% Al A A3
3.3HailTh reOMeTPUYHY IHTEPIPETALII0 HACTYIHUX Oe3Jivei:
a) [a, b]x[c, d], ne [a, b] i [c, d] - Biapi3ku AilicHOT MPsAMOT;
b) [a, b]*;
c) [a, b]’.
I'padixn
1.  Hexaii [a, b], [a, b), (a, b] BiamoBigHO BiAPI30K 1 HAMIBBIAPI3KH, (4, b) — KOOPIAUHATHA TOYKH
Ha rtomuHi. [ToOynyBaru rpadiku Ha TUIOMIKHI, 3HAUTH 00JIACTI BU3HAYCHHS 1 3HAUeHHs (mepi i
JpyTi IpoeKIlii) rpadikis:



a) ([2, 41x[-1, 1) ([1, 3)x(-2, 0]);
b) (3, 5)x[-2, 0D)-([2, 4]x[-1, 1));
) G={(1,2),(-2,4), 2,7, [L2]x[-1, D};
d) G={(x,y)eG|(0<x<liy=2)uu (x>21 I<y<3)};
e) G={(x,y)eG|y=2x-411<x<5};
) G={(xy)eG|ly=3x+31x<7}.
2. Jlna rpadikiB 3aa4i 1 BU3HAYMTH 1HBEPCIi, 3HAWTH 00J1aCTI BU3HAYCHHS 1 3HAYCHHS:
a) (([2, 41x[-1, 1NN, 3)x(-2, 0) s
b) (((3, 5)x[-1, 0D([2, 31x[-1, 2)) ™
c) G=1{(1,2),(-2,4), (2,7),[1, 2]x[-1, 1)}, 3naiitu G';
d) G={(x,y)eG|(0<x<1liy=2)unu (x>21 1<y<3)}, 3naittu G!;
e) G={(x,y)eG|y=2x-41i1<x<5}, 3naiitu G
Binnosignocri, 06pa3u i npoodpasu
1. Jlns BiAMOBIZHOCTEH Y1 1 Y2 3HAWTH 00'€THAHHS, IEPETHHAHHS, PI3HUII, CHMETPHUYHY PI3HHIIIO 1
JIOTIOBHEHHS:
a) v1i=({1,2,3,4,5},{a, b,c,d, e, f}, {(1,a),(2,b),3,¢), 4 DH}),>=({1,3,56,7}, {a,c,e,f,
g}, {(1,),(2,b),(3,¢0), 4 D}, (7, )
b) yi=MN,N, {(2,5),(3,3),3,4), (6,91}, v2=N, N, {(L, 1), (2,5), (3,4), (6, 8)});
o 11=NO,N A2, 5]x[1,2)}), y2= (C, N, {[-1, Dx[2, 3]});
d 11=(C,C {(x, )Gl (1<x<2iy 2= D}),12=(C, C, {(x, y)G| x>-1 i 2<y<4)});
&) y1=(D,D, {(x, )Gl y <-3x+14}), 2= (D, D, {(x, Y)Ga| (y = X+ 1)}).
Binnomennsi. ®yHkuii
1. Jns doTtup’oxapHHMX BigHOIIEHb Ha Oe3miui A = {a, b, ¢} BU3HAYUTH NPUCYTHICTH
BJIACTUBOCTEH pPEe(ICKCUBHOCTH, CHUMETPUYHOCTI, TPAaH3UTUBHOCTI 1 3BSI3HOCTI 0€3 yMOBH
BiI0OpakeHHs iX y OiHapHI BiJHOIIEHHS 1 3 YMOBOIO BiI0OpakeHHs iX y OiHAapHI BiJHOIIEHHS
BIJIMOBIAHO A0 yrpynoBaHHs koopauHat (1, 2, 3, 4, 5)=((1, 2), (3, 4)):
a) R={(a,a, c,b),(c,a,b,b),(b,c,c,a),(a,b,c,c),(b,a, ac),(a a a};
b) A={(a,b,c,a),(b,a,c,b),(b,c,a, a),(ac,b,c),(ca,cb)(cccc)};
¢) A={(a,a, a,a),(b,b,b,b),(c,c,c,c),(a,b,ab),(ca,a,c),cc al;
d A = {(a, b, c, a), (a, a, b, ¢), (a, ¢, b, a), (a, b, a, ¢), (a, a, ¢, b), (a, ¢, b, a),
(b, a, a,c),(b,a,c,a),(b,c,a,a),(ca,a,b)(ca,b,a),(c,b,a,a)l.
CreniajabHi QpyHKIii
1. 3amucaTv B MATPUYHOMY BH/II 1 BU3BHAYUTH, UM € HACTYITHI BIAMOBIIHOCTI MiICTAHOBKAMHU:
a) vi=({1,2,3,4,5},{1,2,3,4,5},{(1,2),(2,3),(3,5), (5, 1),(4,4)});
b) v2=({1,2,3,4},{1,2,3,4},{(1,2),(2,3), (4,2), 3, 3)});
c) v+=({1,2,3,4},{1,2,3,4,5},{(1,2),(2,3),(2,5),(4,4),3,5),(5,2)});
d yv3=({1,2,3,4,5,6,7},{1,2,3,4,5,6,7}, {(1,4), (2, 3), (3,2), (4, 6), (6,5), (5, 1), (7,

DH:;
e) vs=({1,2,3,4,5},{1,2,3,4,5}, {(1,5),(5,2),(2,1),(2,4),(3,4), 4, 3)}).
Onepanii

1. TlpencraButu B npedikcHii 1 mocTdikcHiN popMax apupMeTHUHI BUPAKEHHS 1 TOOYAyBaTH AJIs
HUX JiepeBa 00UYHCIICHb:

a) a/(b-c*d)+(a*b*(d-c)); d) b+(a/(b+c-d))*(a/(c+d));
b) (a-b-c)*((b+d/a)*a-c); e) (a/((b+c)/d))*(b*c+a)/d;
¢) ((a+d)*b-c)/(b-a+c/d); f) d+((b*c)/(a*b-d))*(a+b).

IIpuxkaag MoayJIbHOI po6oTH
1. JloBecTu HaCTyIHI TOTOKHOCTI:
(AUB)N(CUD)=(ANC)U(AND)UBNC)u(BND);
ANBUCUD)=(A"B)U(ANC)U(AND);
2. 3HaiitH iHBepcii BekTopiB (abbacebf)!, <11010001000>" i (75d442mk009)!
3. Yu nmuctpuOyTUBHE MpsiMe MHOXKEHHS Oe31iueit 1010 oneparliil nepeTuHaHHs it 00'ennanusa? Yu
TUCTPUOYTUBHI 00'€THAHHS 1 IEPETHHAHHS 11010 MPSMOT0 MHOXKEeHH? BiamoBias oOrpyHTYBaTH.



4. Hexaii [a, b], [a, b), (a, b] BiAmoBigHO Bipi30K 1 HaMIBBIAPI3KH, (2, b) — KOOPAMHATH TOYKU HA

momuHi. [ToOynyBatu rpadiku Ha MIOMMHI, 3HAWTH 00JaCTI BU3HAYCHHS 1 3HAYeHHs (Tiepimi i

JpyTi mpoekiii) rpadikis:

- ([2, 4]x[-1, D)N([T, 3)x(-2, 0]);

- (3, 5)x[-2, 0D-([2, 4]x[-1, 1));

a) s BignmoBigHOCTEH Y1 1 Y2 3HAWTH 00'€JHAHHSA, IEPETHHAHHS, PI3HUL, CAMETPUYHY PI3HHUIIO 1
JIOITIOBHEHHS:

- n1=(1,2,3,4,5},{a,b,c,d, e, f}, {(1,a),(2,b), 3,¢), 4 D}, 2=({1,3,5,6,7}, {a, c,e,f,
g}, {(1,a),(2,b),(3,0), (4, D}, (7, e));

b) Ha Gesmiuax A = {ai, a2, a3, a4, as,} 1 B ={b1, by, b3, bs,} BU3HaueHo GiHapHe BimHOmeHHs R={(a;,
b2), (a2, b1), (az, b2), (a4, b2), (as, b3), (as, b1), (as, b3)}:

- BHU3HAYHMTH 00JIaCTh BU3HAYEHHS ¥ 00J1aCTh 3HAYEHD BiJHOIIEHHS,

- BHU3HAYUTH NEPETUHU IO KO)KHOMY €JIEMEHTI 3 A;

¢) Hns BigHomenb Ri, R2, R3, 3aganux 3a 1omomMoro MaTpuilb,

Ri= 1,3,1,1,4 Ro= 2,4,4,2,3 R3= 4,4,2
2,4,2,2,3 4,9,4,4,1 3,3,2
4,1,3,2,7 3,2,3,5,2 2,3,4
4,9,4,4,1 3,2,2,5,2 3,3,4

b b b b b b

1 6e3miui A = {a, b, ¢} BuzHaunTH (y MaTpuuHii popmi):
- 00'eTHaHHS, IEPETUHAHHS, JIBI PI3HHUII, CAMETPUYHY Pi3HUINIO BimHOMmEHs Ri, R2, a Takoxk
JOTIOBHEHHS BiHOLIEHHs R3 y mpunymenHi, mo R3 aie Ha 6e3niui B = {2, 3, 4};
d) TlokasaTtm, o HACTYITHI BiTHOIIEHHS HE € €KBIBAJICHTHICTIO:
- BIJIHOIIIEHHS HEPIBHOCTI Ha Oe3mivi A (A # O);
- BiIHOIIEHHS “ a KpaTHe b ” Ha Ge3:miui minux yucen 3;
e) IloOynyBaTu TpaH3UTUBHE 1 pedIeKCUBHE 3aMUKaHHS JIJ1s1 O1HApHUX BiTHOIICHB:
a) Ra={(x, y)eR4| x, y — cTanuii Onecbkoro METpOIOIITEHY i y € HACTYITHOIO CTAaHII€I0 32 X };
b) Rs={(x, y)eRs| x, y — Ge3riu o1ecuTiB i X € OATHKOM y};
10.BuzHaunTy, 4u € QyHKIIOHATAMU:
- HOopMaibHUI po3nonin ['aycca;
[lepeBiputn, M € omepauis ¢, IO BHU3HayeHa Ha Oe3nmiui A = {a, b, c}, acouiaTUBHOIO,
KOMYTaTHUBHOIO 1 Y1 Ma€ OJUHUYHUN €JIeMEHT

¢ = {((a, ), b), ((a, b), ©), ((a, ¢), ), (b, a), ¢), (b, b), ), ((b, ), b), ((c, a), ), (¢, b), b), ((c, ¢),
o)}.
[TMTAHHA A0 ICIIUTY
[TpaBuio cymu, mpaBuiio J0OYTKY: O3HAUEHHS, IHTEpIIpeTallis, MOMUPEHHS Ha
CKIHYEHY KUIbKICTh CKIHYeHHX MHOXUH. [Ipuxnanu.
KomOinaTopHi koHirypaiiii 0e3 HOBTOpEHb.
Po3minienHs: o3HaueHHs, popmyna ais oduncneHHs. [Ipuknaz.
[TepecTanoBku: o3HaueHHs, popMmyna s oduncnenns. [Ipukmnan.
Komb6inamii (cronyku): o3HaueHHs, popmyia 1 o0uuciaeHHs, BiactuBocti. [Ipukmian.
binom HeroToHa: ¢opmyrna, BIaCTUBOCTI, YUCIOBHMA 1 CUMBOIIUYHHIHA
Tpuxyrauku [Tacka s, BnactuBicts [lackans, Gopmyia 3HAXOHKSHHS WieHA
poskiiany Oinoma. [Ipukian.
. KomGinaTopHi koHirypaiii 3 TOBTOPEHHSIMHU.
. Po3Mimenns: o3HaueHHs, popmyna ans oduucienns. [Ipuxmas.
. [lepecranoBku: o3HaueHHsI, (hopmyna it oouncieHHs. [Ipukia.
. Komb6inauii (criostyku): o3HaueHHsl, opmyna i od0uncienss. [Ipukmnan.
. [lonmiuomianeHa hopmyia.
. MeToz BKJIIOUEHb TA BUITy4YEHb.
. [lepma dopma. [JoBeneHnsl.
. Apyra ¢popma. JloBeneHHs.
.OnHopigHi miHIMHI pekypeHTHi cmiBBigHOmEHHs. OJIPC mopsaky p 3 mocTidHUMHA
koedimientamu. OJIPC nepiioro nopsaky.
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19.

20.
. O3HauenHs HeopieHTOBaHOTO rpada. CyMiXKHICTb, IHIIUJACHTHICTb.
22.
23.
24,
25.
26.
27.
28.

21

29.
30.
31.

32.
33.
34.

35.

36.
37.
38.
39.
40.
41.

42

46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

OJIPC ppyroro mopsiaky: ¢gopmyna, xapakrepuctuune piBHsHHsA, D > 0. OJIPC ppyroro
nopsiaky: dopmyna, xapakrepuctuune piBHsHHSI, D = 0. OJIPC npyroro mnopsuky:
dopmyna, xapakrepuctuuHe piBHsAHHA, D < 0. OJIPC Bummx mnopsakiB OyayTh
3aIpOIIOHOBAHI B 3a/1a4aX.

OcHoBHI OHATTS Teopii rpadis.

[Topsinok rpada. Creninb BepmnHu rpada. Jlema npo pyKoCTUCKaHHS, HACIIIOK.
O3nHaueHHs opieHTOBaHOTO rpada. CyMXKHICTD, IHIUACHTHICTD. [lopsmok

rpada. [liBcTeninb BUXOY Ta BXOY BEpIIMHHU. JIema po pyKOCTUCKAHHS

1utst oprpada.

Crnioco6u 3aanHs HeopieHToBaHUX rpadis. [Ipukias.

Cnioco6u 3ananns oprpadis. [Ipukia.

Bumu rtpadiB: TOBHI, peryispHi, IOBHICTIO HE3B’s3HI , IUIATOHOBI, JIBOJOJIbHI
(nBowactuuHi). Ilpuxmamy.

Onepartii Hag rpadamu.

[Tinrpadu: o3Ha4YeHHS, OCTOBHI, BJIACHI , MpaBUIbHI. [Ipukiaam.

Omnepanii Han rpadaMu: BHIIyYEeHHS BepIIMHM, peOpa; AOMOBHEHHS Tpada; CTATYBaHHS
pebpa, oToToxkHEeHHS BepivH. [Ipuknany.

3B’SI3HICTH B HEOPIEHTOBAHUX rpadax.

Mapuipyry, 1aHuroru, nukiy. [Ipukinanu.

3B’s13aH1 BEpPILIMHU, 3B’SI3HUN Tpad, KOMIIOHEHTH 3B’SI3HOCTI ,MaTpullsd 3B’s3HOCTI S(G),
MIPABWJIO 3HAXO/KCHHS MATPHIIi, TPABHUIIO BIUTYYCHHS KOMIIOHCHT 3B’ SI3HOCTI.

Teopema mnpo CHIBBIAHOIIEHHS 4YHCIa BEpIIMH, pedep Ta KOMIIOHEHT 3B’SI3HOCTI B
HeopieHTOBaHOMY Ipadi. JloBeieHHS TEOpEMH.

MeTpu4Hi XapaKTepUCTHUKH 3B’ I3HUX HEOPIEHTOBAHUX rpadib.

3B’SI3HICTH B OPIEHTOBAHUX rpadax.

Mapupytu, uuisaxu, Koutypu. [Ipuknagu.

CwiibHa, oHOOIYHA, ciia0Ka 3B’ s3HICTh. [Ipukian.

Martpuusg onno6iuH0i 3B’ s13H0CTi T(G), MaTpuis cuiabHOI 3B’ s13HOCTI S(Q).

O3znauenns. KomnoneHnTn cuibHOi 3B’si3HOCTI. [IpaBuno 3HaxomkenHs marpuib T(G) ,
S(G). IIpaBuiio BUIY4YEHHS KOMIIOHEHT CHJIbHOI 3B’ I3HOCTI.

. Marpuus BiacTane, MaTpuIls JOCSKHOCTEH.
43.
44.
45.

EitnepoBi nukiu: einepiB MUK, eiyiepiB JaHLor, einepis rpad. Teopema

Eiinepa (kputepiit eitnnepoBocti rpada). [ToOymaoBa eitiepeBoro nukity B rpadi.
["aMiIbTOHOBI LIMKJIM: TaMUIBTOHIB IIMKJI, TaMIJIBTOHIB rpad, HEOOXiHI 1 JOCTaTHI YMOBHU
ramibToHOBOCTI rpada. [loOymaoBa ramineToHOBOTO ITUKITY B rpadi. HeopienToBaHi aepena.
O3naueHHs nepesa, jica. [Ipuxiaau. BaactuBocti nepes.

Kictsaxose nepeBo 3B’a3Horo rpada. Marpuus Kipxroga, reopema Kipxroda.

3Baxkenuii rpad. KictakoBe nepeBo MiHIMaJIbHOI Baru.

ANTOPUTMH TIOHIYKY MIHIMaJIbHOTO KICTSKOBOTO JIepeBa: <CKaJiOHHI» alroput™;
MaTtpuyHuil anroput™ [Ipuma.

OpienroBani aepeBa. KopeneBe opi€eHTOBaHE JepeBO: O3HAUYEHHS, MOHATTS BUCOTH JIE€PEBa,
PiBHS BEpIIMHHU, spyca, JUCTa, MPEJIKIB, HAIIAKIB, BIIHOMEHHs 6aTbko — cuH. [Tpuknan.
[ToBHe m-apue nepeBo. O3naueHHs. [Ipukiiag moBHOTO AepeBa, SKmO: a) m=3 h=2; 6) m=2
h-4; B) m=4 h=2.

[Tnanapni rpadu. Ilnocki rpadu, nnanapui rpadu. JloBectu HemaHapHIiCTh MOBHOTO Ipada
MOPSAKY 1’ ATk, IOBHOTO ABOJOJIBHOTO rpada (3,3).

I'pani mnockoro rpada. Teopema Eiinepa mpo cmiBBIAHOLIEHHS 4Hclia BEpIIUH, pedep 1
rpaseii rockoro rpaga. Jloseaenns. Hacminku.

[ToOynyBat TMJIOCKE YKJIAaJaHHS 3allpONOHOBAHOTO Tpada abo BCTAHOBHTH HOTO
HETUIAaHAPHICTb.

PosdapOyBanns rpadis. [IpaBunbae po3dapOyBanHs rpada.

XpomaruyHe yuciio rpada. 3HaAWTH XpOMATHYHE YMCIO: a) MOBHOTrO rpacda; 0) MoBHOTO
rpada, 13 SKOTr0 BHITYUIIIH OJHE PeOpo; B) IIOBHOTO JIBOJOJBLHOTO rpada.



57. Teopema mipo micth Gapb. JoBeneHHs.

58. Teopema mipo 1’ sTh Gapo. loBeneHHs.

59. 3HaxoKeHHSI KOMIIOHEHT CHIIbHOT 3B’ 3HOCTI B oprpadi, KoHaeHcanii oprpada. 3amaya.

60. [Tomyk Bimcrani Mk BepmmHamu Tpada. 3agadya. MiHIMaNIbHI TUISIXA Y 3BAKCHHX
opieHTOBaHMX Tpadax. 3amava.

6. POPMU ITIOTOYHOI'O TA MIIACYMKOBOI'O KOHTPOJIXO
6.1. Dopmu nomouHo20 KOHMPOIO.

[ToTouHuit KOHTPOJIb 3HaHB CTYAEHTIB YIPOAOBXK OJHOTO CEMECTPY BKJIIOUaE Oanu 3a poOOoTy Ha
MPAKTUYHUX 3aHATTSIX, & TAKOXK OI[IHIOBAHHS BCIiX BUIIB CaMOCTIHHOT poboTu. OmiHIOBaHHS POOOTH
Ha MPAaKTUYHHUX 3aHATTAX, 1HAUBIIYAIbHOI Ta CaMOCTIHHOT POOOTH 3MIIMCHIOETHCS 3a IIKAJIOK BiJ
«0» mo «5». Kpurepii OIiHIOBaHHS IOTOYHOTO, MPOMDKHOTO Ta TMiJCYMKOBOTO KOHTPOJIIO
BU3Ha4at0Thes [10s100keHHAM 13 BpaXyBaHHSM BaroBMX KOE(QILIEHTIB: — IOTOYHOTO KOHTPOJIIO: IS
JTUCIUILIIH, IO 3aBEPIIYIOThCS ek3aMeHOM — (,4; — MPOMIXKHOTO KOHTPOJIIO: Ui TUCIUILTIH, IO
3aBepuIyroThCs ek3ameHom — 0, 1.

Koxxen Bug pobotu (ikcyeTbes y BIAMOBIAHIN rpadi akageMigHOTO XypHaTy 3 000B’SI3KOBUM
MO3HAYEHHSIM BUY pOOOTH Ta JaTH HPOBEAEHHS. Y KOXKHIM KIITHHII aKaJeMIYHOTO >KypHaly
3alUCYEThCS JIMIIE OJHA OLIHKA, TMO3HAYKH «t» Ta «—» HE IOMYCKAIOThCA. Y pas3i MpOIyCKy
3aHATTS 3700yBaueM y rpadax KOHTPOJIO BHUKIaJaul poOisTh MO3HAuKy H/. 3100yBau BUILOT
OCBITH, SIKM{ 3 MOBXHUX MPUYMH, MIATBEPKCHUX JOKYMEHTAIBHO, HE MaB MOKJIHMBOCTI OpaTH
ydacTb y (hopMax MOTOYHOTO KOHTPOJIIO Ta BUKOHATHU 1HAMBIJyaJbHE 3aBJaHHS 1 CaMOCTIHHY
po6oTy, Ma€e MpaBO Ha BiANPAIIOBaHHS y JBOTHKHEBHH TEPMIH IICJIA MOBEPHEHHS /10 HaBYAHHS,
ajle 10 MOoYaTKy ek3aMmeHauiifHoi cecii. CTyneHT, KU He BUKOpPHCTaB HaJaHe oMy MpaBo y
BCTAaHOBJICHUH TepMiH ab0 MPOMYyCTUB 3aHATTS 0€3 MOBAXHHUX NPUYHMH, OTPUMYE 3a KOXKHE
nponyiieHHs 3aHatTs (0 6anis.

[Ticnsa 3aBeplIeHHS BUBYEHHS AMCUUILUIIHM BHKJIAJa4 BUBOJIUTH CEPEAHBO3BAKCHUN Oall, SKHA
nepeBoguThes y 100-0anbHy MmIKamy 3 BiAMOBIZHUM BaroBuM koedimientoMm. [limpaxyHku
CepeHbO3BAKEHOT0 Oaly 3[1MCHIOIOTH 3 TOUHICTIO IO IPYroro 3Haka micis koMu. Kinbkicts OaniB
32 HOTOYHUM KOHTPOJIb OKPYTIIIOIOTh 10 LUTHX.

6.2. Dopmu nPOMINCHO20 KOHMPOJIO.

[TpomiXKHUIT KOHTPOJIb MPOBOAUTECS Y (HOpMI MOYIIBHOTI KOHTPOJIbHOT poOoTH. J[0 MPOMIXKHOTO
KOHTPOJIIO JIOIYCKAIOThCSI BCI CTyAEHTH. [IpOMIKHUI KOHTpPOJIb TPOBOAMTHCS 3a PO3KIAIOM,
3aTBEP/UKEHUM JIeKaHOM (hakynbTeTy. OILIHIOBaHHS NPOMI)KHOTO KOHTPOJIIO 3AIMCHIOETHhCA 32
mkanor Bia «0» 10 «30». Pe3ynpTaT mpOMIXHOIO KOHTPOJIO (PIKCYIOTHCS Y BiAMOBIAHIN Tpadi
aKaJIeMIqHOT0 XypHaiy. Pe3ynbTraT mpOMI’>KHOTO KOHTPOJIIO MaroTh OyTH BHECEHI 0 BiJJOMOCTI
00Ky YCHIIIHOCTI 3/100yBadiB BHUIIOi OCBITH HPOTArOM 2-X JHIB HIC/Is MOro MpOBENEHHS, aie
00OB’3KOBO /10 TOYAaTKy ek3aMeHauiiHoi cecii. OIliHKa 3 TPOMIKHOIO KOHTPOJIO He
MepecKiIalaeTbesl. Y BUIMAJKY BIACYTHOCTI CTYJEHTa Ha IMPOMD)KHOMY KOHTPOJIl 3 IOBaXKHOI
MPUYMHH, MIITBEP/HKEHOI JOKYMEHTAIbHO, IEKaHATOM CKJIaa€ThCs JOAATKOBUI PO3KIIa.

6.3. @opmu niocymKo8020 KOHMPOIO.

3amik — e ¢gopma MmiJICYMKOBOIO KOHTpOJIIO, IO MOJISTa€ B OI[IHIOBaHHI piBHS ONAaHyBAaHHS
CTYJEHTaMH HaBYAJIbHOI'O MaTepiajly BUKIOYHO Ha MiACTaBl pe3ylbTaTiB BUKOHAHHS HUMH MEBHUX
BUJIB poOIT, 3a3HaYeHUX y poOouiif mporpami HaByanbHOi AucUUIUIIHU. OIIHKA 3a CeMecTp 3
JTUCIUTUIIHYU, 3 SKOI nepeadadyeHnuii eK3aMeH, BUCTABISEThCS TMICHs 3aKiHYeHHsS il BUBYEHHS (10
MoYaTKy eK3aMeHalliiiHoi cecii) 3a pe3yibTraTaMu MOTOYHOro (BaroBuit koedimient — 0,4) Ta
MpOMIXKHOTO (BaroBuii koediuieHT — 0,3) 1 migcymkoBoro (BaroBuii koegiuieHT — 0,5) KOHTpoOIIIO.

7. 3ACOBU JIATHOCTHUKU PE3YJIbTATIB HABUAHHS
Jlnst BU3HAUEHHS PiBHS 3aCBOEHHS CTYJEHTaMU HABYAIBHOTO MaTepialy BUKOPUCTOBYIOTHCS
Taki METOJM OLIHIOBaHHS 3HAaHb: IPOBEJIEHHS KOHTPOJBHUX POOIT MICIAS BHUBYEHHS MEBHHUX
3MICTOBHX MOJIYJIB; TEpeBipka JOMAalIHIX poOIT; OMMTYBaHHSA MiT4ac MPAKTHYHUX 3aHATH;
M1JICYMKOBa MOJlyJIbHa KOHTPOJIbHA poOoTa. [l A1arHOCTUKY 3HaHb BUKOPUCTOBYEThCS KPEAUTHO-
peiituHroBa cucreMa 3a 100-0anbHOIO IIKATO0 OI[IHIOBAHHS.

8. KPUTEPII OLIIHIOBAHHS PE3YJILTATIB HABUAHHSI



8.1. lllkana ma kpumepii oyiHIO8AHHS 3HAHL CIYOEeHMI8.

- 100- Kpurepii oniHioBaHHSI HABYAJIbHHUX JT0CATHEHb
PiBHi HaBYAJIBHMX . .
1OCSITHEHE 0ajibHA TeopernyHa miAroroBka \ IIpakTnyHa miAroroBKa
HIKaJja CryaeHrt
BUILHO BOJIOZII€ HaBYaJIbHUM MaTe-
piasioM, BHUCIIOBIIOE CBOI JYMKH, | MOKE€ apryMEHTOBAHO OOpaTu
poOHUTH apryMEeHTOBaHI BHCHOBKH, | palliOHAJIbHHUI crocio
peneH3ye BiJIIIOBITi IHIIUX | BUKOHAHHS 3aBAaHHS 71
CTYJICHTIB, TBOPYO BUKOHYE | OLIHUTU pE3yJbTaTH BIACHOL
IHAMBIAyanbHI  Ta  KOJIGKTHUBHI | MPAKTHUYHOL IISITBHOCTI,
Bigminnnii 100...90 | 3aBgaHHSA; CAaMOCTIMHO 3HAXOJWTH | BUKOHYE 3aBIaHHsS, HE TEpe-
JOJIATKOBY iH(hOopMaIIifo Ta | 6aueHi HaBYAJIbHOIO
BHKOPHCTOBYE 11 JuIsi peaiizaiii | mporpamoro; BUIBHO
MOCTABIICHUX TIEpe]] HUM 3aBJaHb; | BAKOPUCTOBYE  3HAHHS  JUIS
BUIBHO BHKOPHCTOBYE HOBI 1H(Op- | pO3B’sI3aHHS MTOCTaBJICHUX
Mariigi TEXHOJIOTIT JUTSL | TIepe] HUM 3aBJIaHb
MIOTIOBHEHHS BIIACHUX 3HAHb
BUTLHO BOJIOJI€ HAaBYAJIHLHUM MaTe-
piaJiomM, 3acCTOCOBY€ 3HaHHSA Ha
MPAKTHIIL; y3arajabHIOE 1|3a 3pazKoM CaMOCTIHHO
CUCTEMAaTU3ye HABYAIIbHY | BUKOHY€E TMPaKTUYHI 3aBJaHHS,
HocrarHiii 89....70 | indopwmarriro, aie JIOITyCKae | mepea-06adeHi mporpaMoro; Mae
HE3HAYHl OrpiXM Yy TOpPIBHSHHSX, | CTIMKI HAaBHUYKM BUKOHAHHS
dbopMyIroBaHH1 BHCHOBKIB, | 3aBIaHHS
3aCTOCY-BaHHI TEOPETUYHHX 3HAHb
Ha TPaKTHII
BOJIOZIIE HaBYAIbHUM MaTepiajJoM
MOBEPXOBO, (hparMeHTapHO, Ha
piBHI 3aramM’ ITOBYBaHHS
T ——— 69...51 BIJITBOPIOE MeBHY ~ HacTHHY | Mae €JIEMEHTapHl, HEeCTINKI
HaBYAJILHOTO MaTepiany 3 | HABUUKHM BUKOHAHHS 3aB/IaHb
eJleMEHTaMU JIOTIYHHX 3B S3KIB,
3Ha€e OCHOBHI MOHSITTA
HaBYaJLHOTO MaTe-piay
Mae ¢parMeHTapH1 3HaHHS (MEHIIe
MOJIOBMHU) TP HE3HAYHOMY 3ara-
JTHHOMY 00Cs31 HAaBYAJILHOTO MaTe- | TNIAHYE Ta BUKOHYE YacTUHY
He3apoBinbHauii 50...26 | piamy; BIJICYTHI chopMOBaHi | 3aBIaHHS 3a JIOMIOMOTOI0 BH-
YMIHHS Ta HaBWYKHM; TMiJ dYac | Kjiajada
BIIOBII JOMYIIEHO CYTTEBI
TTOMILTKH
BUKOHYE  JIMIIIE  EJIEMEHTH
Henpuiinsiranii 25,1 |CTYReHT He BOJIOZIIE HaBYAJbHUM | 3aBJIaHHS, MOTpeOye MOCTIHHOT
MaTepiaaom JIOTIOMOTHY BUKJIaa4ya

8.2. Kpumepii oyiniosanns nio yac ayOumopHux 3aHsamo.

Ouinka KpuTepii ouiHIOBaHHA HaBYaJIbHUX
AOCSITHEHb
OuiHtoeTbest poboTa CTyJIEHTa, IKUM y TTOBHOMY
. o0cs131  BOJIOJIIE  HAaBYAJIBHUM  MaTepiajioM,
5 bauiB

3MICT TCOPETUUHHUX

BUIBHO, CaMOCTIHHO Ta apryMEHTOBaHO MOTo
BUKJIaJa€, TIHOOKO Ta BCEOIYHO pPO3KPHBAE

3allUTaHb Ta IMMPAKTUYIHUX




3aBaHb,  BUKOPUCTOBYIOUHM  MpPH  I[bOMY
000B’3KOBY Ta JOJAaTKOBY JIITEpaTypy, BUILHO
MOCTYTOBY€ETHCS  HAyKOBOIO  TEPMIHOJIOTIEIO,
pO3B’s13y€ 3amadi CTaHJapPTHUM abo
OpUTIHAIBHUM CIOCOOOM, HaBOAUTH APTyMEHTH
Ha MIATBEP/DKEHHS BJIACHUX JIyMOK, 3IHCHIOE
aHaJIi3 Ta pOOUTH BUCHOBKH.

4 daan

OuiHto€eThCs po0OTa CTYNEHTA, IKUNA JOCTaTHBO
MOBHO  BOJIOJII€ HABYAJIBHUM  MaTepiajiom,
OOTpYHTOBaHO HOr0 BHKIAIA€, B OCHOBHOMY
PO3KpPHUBAE 3MICT TEOPSTUYHUX 3alMTaHb Ta
MPAKTUYHUX 3aBJaHb, BUKOPHUCTOBYIOUU MPH
IOMY OOOB’SI3KOBY JIITEPaTypy, pPO3B’SI3yE
3aJa4i CTaHAAPTHUM CIIOCOOOM, MOCITYTOBYETHCS
HayKOBOIO TEPMIHOJIOTIETO. Ane npu
BUCBITJICHHI JIeIKMX TMHTaHb HE BHCTaYyae
JOCTaTHbOI ~ TOMOMHU  Ta  apryMeHTaii,
JOMYCKAlOThCA MPH 1IbOMY OKpeMi HEeICTOTHI
HETOYHOCTI Ta HE3HAYHI TOMIJIKH.

3 0auan

OriHto€eThCsl POOOTa CTYJEHTA, KU BIATBOPIOE
3HaYHy YacTUHY HABYAJIBHOTO  Marepiaiy,
BHCBITIIIOE HMOr0 OCHOBHHMH 3MICT, BHUSBIISE
CIIEMEHTApHI 3HAHHSA OKPEMHX  IIOJIOXKCHb,
3aMucye OCHOBHI (DOPMYNH, PIBHSHHS, 3aKOHH.
He 3patHuii 10 rmuOOKOro, BCEOIYHOTO aHATI3Y,
0OTpyHTYBaHHS Ta apryMeHTartii, HE
KOPHCTYETbCS ~ HEOOXITHOIO  JITEepaTyporo,
JIOTTYCKa€ 1ICTOTHI HETOYHOCTI Ta MOMUJIKH.

2 0aan

OuiHtoeTbest poOOTa CTyJIeHTa, IKUM HE BOJIOAIE
HaBYaJIbHUM MaTepiajloM Yy J0CTaTHbOMY 00Cs3i,
npore  (¢parMeHTapHo,  moBepxoBo  (0e3
aprymeHTaunii Ta OOIPyHTYBaHHs) BHUKJIAJa€
OKpeMl MHUTaHHA HAaBYAJIbHOI JUCLMILUIIHU, HE
PO3KpUBAE 3MICT TEOPETUYHUX TMHUTaHb 1
NPaKTUYHUX 3aBJIaHb.

1 6an

OniHroeTbest pobOTa CTYAEHTA, KU HE B 3MO3i
BUKJIACTU 3MICT OUIBIIOCTI MWUTaHb TEMHU Ta
KypCy, BOJIOJIi€ HaBYaJbHUM MaTepialoM Ha
pIBHI pO3Mi3HABaHHS SBMIL, OMYCKa€ 1CTOTHI
NOMWJIKHM, BIANOBIAa€ Ha 3alHUTaHHS, IO
nOoTpeOYIOTh OJTHOCIIIBHOI BIJIOBIJI.

0 6aaiB

OriHtoeTscst pobOTa CTyIEHTA, KU HE BOJIOIE
HaBYAJIbHUM MarepiajiloM Ta HE B 3MO31 Horo
BUCBITJINTH, HE PO3yMi€ 3MICTY TEOPETHUYHUX
MUTAHb Ta MPAKTHYHHX 3aB/IaHb.

8.3. Kpumepii oyinrosants inOugioyanibHux 3a80amb.

Ouinka KpuTepii oniHiOBaHHA HaBYaJIbLHUX
AOCSITHEHb
OniHroeTbest podOTa CTYEHTA, KU y TTOBHOMY
. 00csi31  BOJIOAIE  HABUYAIBHUM  MarTepiajiom,
S bauiB

BIJIHO, CaMOCTIfHO Ta apryMEeHTOBaHO WOTO
BHUKJIQ/Ia€, TIUOOKO Ta BCEOIYHO PO3KPHBAE
3MICT TEOPETHMYHHUX 3alUTaHb Ta NPAKTUYHUX




3aBaHb,  BUKOPUCTOBYIOUHM  IpPH  I[bOMY
000B’3KOBY Ta JOJIaTKOBY JIITEpaTypy, BIILHO
MOCTYTOBY€ETHCS  HAyKOBOIO  TEPMIHOJIOTIEIO,
pO3B’s13y€ 3amadi CTaHJapPTHUM abo
OpUTIHAIBHUM CIOCOOOM, HaBOAUTH APTyMEHTH
Ha MIATBEP/DKEHHS BJIACHUX JIyMOK, 3IHCHIOE
aHaJIi3 Ta pOOUTH BUCHOBKH.

4 6aan

OuiHto€eThCsl po0OTa CTY/IEHTA, SIKUH JOCTaTHHO
MOBHO  BOJIOJII€ HABYAJIBHUM  MaTepiajiom,
OOTpYHTOBaHO HOr0 BHKIAIA€, B OCHOBHOMY
PO3KpPHUBAE 3MICT TEOPSTUYHUX 3alMTaHb Ta
MPAKTUYHUX 3aBJaHb, BUKOPHUCTOBYIOUU MPH
IOMY OOOB’SI3KOBY JIITEPaTypy, pPO3B’SI3yE
3aJa4i CTaHAAPTHUM CIIOCOOOM, TMOCITYTOBYETHCS
HayKOBOIO TEPMIiHOJIOTIETO. Ane npu
BUCBITJICHHI JIeIKMX TMHTaHb HE BHCTaYyae
JOCTaTHbOI ~ TOMOMHU  Ta  apryMeHTaii,
JOMYCKAlOThCA MPH 1IbOMY OKpeMi HEeICTOTHI
HETOYHOCTI Ta HE3HAYHI TOMIJIKH.

3 0auan

OriHto€eThCs POOOTa CTYJEHTA, KU BIATBOPIOE
3HaYHy YacTUHY HABYAJIBHOTO  Marepiaiy,
BHCBITIIIOE HMOr0 OCHOBHHMH 3MICT, BHUSBIISE
CIIEMEHTApHI 3HAHHSA OKPEMHX  IIOJIOXKCHb,
3aMucye OCHOBHI (DOPMYNH, PIBHSHHS, 3aKOHH.
He 3patHuii 10 rmuOOKOro, BCEOIYHOTO aHATI3Y,
0OTpyHTYBaHHS Ta apryMeHTartii, HE
KOPUCTYETbCA ~ HEOOXiTHOIO  JITeparyporo,
JIOTTYCKAa€ ICTOTHI HETOYHOCTI Ta MOMUJIKH.

2 0aan

OuiHtoeTbest poOOTa CTyJIeHTa, IKUM HE BOJIOAIE
HaBYaJIbHUM MaTepiajloM Yy J0CTaTHbOMY 00Cs3i,
npore  (¢parMeHTapHo,  moBepxoBo  (0e3
aprymeHTaunii Ta OOIPyHTYBaHHs) BHUKJIAJa€
OKpeMl MHWTAaHHA HaBYalbHOI JTUCIMIUIIHU, HE
PO3KpUBAE 3MICT TEOPETUYHUX TMUTaHb 1
NPaKTUYHUX 3aBJIaHb.

1 6an

OniHroeTbest pobOTa CTYAEHTA, KU HE B 3MO3i
BUKJIACTU 3MICT OUIBIIOCTI MWUTaHb TEMHU Ta
KypCy, BOJIOJIi€ HaBYaJbHUM MaTepialoM Ha
pIBHI pO3Mi3HABaHHS SBMIL, OMYCKa€ 1CTOTHI
NOMWJIKHM, BIANOBIAa€ Ha 3alHUTaHHS, IO
MOTpeOYIOTh OHOCIIBHOI BIITTOBII.

0 6aaiB

OriHtoeTscst pobOTa CTyIEHTA, KU HE BOJIOIE
HaBYAJIbHUM MarepiajiloM Ta HE B 3MO31 Horo
BUCBITJINTH, HE PO3yMi€ 3MICTY TEOPETHUYHUX
MUTAHb Ta MPAKTHYHHX 3aB/IaHb.

8.4. Kpumepii oyintosants Mo0y1bHOi KOHMPOJIbHOT poOOmMU.

PiBHi HaBYAJBLHUX JOCATHEHDL

10-6asbHa mIKaJIa Kpurepii OLliHIOBAHHS

HaB4YaJbHUX JOCATHCHDb

Bigminauii

MOJKE apryMeHTOBaHO oOpaTu
parioHaTbHUN crocio

10-9 BUKOHAHHS 3aBIAHHS i

OI[IHUTH pe3yJIbTaTH BJIACHOI
MPaKTUYHOT ISUIBHOCTI;




BUKOHYE 3aBIAaHHS, HE
nepeabdayueHi HaBYaAILHOIO
IIPOrpPaMoIo; BUJILHO
BUKOPUCTOBYE  3HAHHS IS
pO3B’s3aHHs MOCTaBJICHUX
niepe/i HUM 3aBJIaHb

3a 3pa3KkoM CaMOCTIHHO
BUKOHYE TPAKTHYHI 3aBIaHHS,
JocraTHiit 8-7 nepea-0aueHi mporpaMor0; Mae
CTIWKI HaBUYKH BHKOHAHHS
3aBJaHHS

6 Ma€e eIEMEHTapHi, HEeCTINKI

3agoBiaLHUM
HABUYKU BUKOHAHHS 3aBIAaHb

IJIaHy€ Ta BUKOHYE YaCTHUHY
He3anoBinbunid 5-0 3aBJaHHA 3a JOIOMOTOI0 BH-
KJIagaya

8.5. Kpumepii oyintosanus nio uac niocymko8020 KOHmMpO.Jio.

MixcymKoBmii 6a OuiHka 3a TpaAUIIIHOI0 HIKAJIOK0
eK3aMeH
90-100 BIZIMIHHO
89-70 no0pe
51-69 3aJI0BLILHO
26-50 HE3aI0BIJIBHO

9. IHCTPYMEHTH, OBJIAJJHAHHSA TA IPOI'PAMHE 3ABE3INEYEHHS],
BUKOPUCTAHHA AKUX IIEPEIBAYAE€ HABYAJIbHA JUCIHUIIJITHA

Ha mpakTuyHuYHUX NOTPiOEH KOMI FOTEPHUM KJ1ac 3 MporpaMaMu
1. Maple, Mathcad, MatLLAB
2. AnroputmiyHa MmoBa C++

3. MS EXCEL

10. PEKOMEHJIOBAHI JKEPEJIA IH®OPMAIIIT
10.1. Ocnoeni oxcepena
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2 Hikonscekuit FO.B., ITaciunuk B.B., Illepobuna FO.M. uckperna maremartuka: [limpydHuk.
JIeBiB: Marsoumis mwiroc, 2007. 608 c.
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Indopmaniiini pecypcu

1. HamionanpHa OiOmioreka Ykpainm imeHi akagemika B. 1. Bepnaacekoro: [caiit]. Pexum
nocrtymy: http://nbuv.gov.ua/

2. Kypc «Jluckperna wmatematukay [Cait Omekcis MomyaHoBcbkoro]. Pexum moctymy:
http://oim.asu.kpi.ua/courses/discrete-math/#lectures

3.IuckperHa maremaruka: Koncmekr nekimiid (Hactuna 1) [EnextponHuit pecypc]: HaBd. 1moci0. s CTYIL.
cnemiansHOCcTi 113 «IIpuknanna maremarnka», OcBiTHBOI mporpamu «Hayka mpo maHi Ta MareMaTHdHE
monentoBanHsy / O.J. TemuikoBa ; KIII im. Irops Cikopcbkoro. — Enexrponni TekcroBi nani (1 ¢aitn: 2,97
Moaiit). — Kuis : KIII im. Irops Cikopcrkoro, 2021. — 154 c.
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11. TJOMOBHEHHS TA 3MIHH, BHECEHI 1O POBOYOI TPOT'PAMM B 2021 / 2022
H.P.!

! JlonoBHeHHs Ta 3MiHK 110 po6OY0i MPOrpaMu J0JIAK0THLCA HAa OKPEMOMY apKYyIIl, 3aTBEP/UKYIOThCS Ha 3aciflanHi
Kagenpy 10 HO4YaTKy HaABYAJIBHOTO POKY



