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1. ONUC JACHATLITHA

Po3noxiy rogun 3a HaBYAJILHAM

HajimenyBaHHSI IOKAa3HUKIB IVIAHOM
/enna \ 3aouna
o . Jlexkyii:
Kinvxicmo kpeoumis:4 > ‘ 5
Mooynis: 4 Ipaxmuuni 3auamms.
3azanvna Kinvkicme 200un: 120 24 | 6
Pix suguenus oucyuniinu 3a Hag4aibHUM JlabopamopHi 3auamms:

naavom. 3-4 -- | --

Ceminapcoki 3aHamms.

Cemecmp:4,6 — ‘ —
Tuoicnese nasanmasicenHs (200.): Koncynomayii:
- aynutopHe: 3 -- \ --
- caMocTiitHa poboTa: 4 Inousioyanvhi sanamms.
Dopma niocymKo8020 KOHMPOJIO. 34K -- \ --
Moesa nasuanmus: ykpaincoka Canocmitina poboma:

72 | 108

2. META IMCHUIIJITHU

IIpeameT BUBUEHHS HaBYAJIbHOI TUCHMILIIHM [Juckpemna mamemamuxa € TEOPETUYHI 3acau
MaTEeMaTUYHOTO amapary, 3aKOHH, [0 [IIOTh y cdepi IUCKPETHHX MAacOBUX SIBHIN, METOIU
cucTeMaTH3allii, ompalfoBaHHs 1 aHali3y MAacOBHUX JMCKPETHUX COI[IaIbHO-€KOHOMIYHUX JIaHUX:
(dbopMyBaHHS KUTbKICHUX MTOKa3HUKIB (TEOpisi MHOXKUH, KOMOIHATOPHKA), aHANI3 iX B3a€EMO3B’A3KY 1
PO3BHUTKY (MaTeMaTU4Ha JIOTiKa, Teopist rpagis).

MixkaucuunjiHapHi 3B’ A3KHU

[lepenik nucuMIUTIH, Ha SKi Oe3MOCEpPEeNHBO CHUPAETHCS BHUBUEHHS MAHOI JMCUUIUIIHU:
Enemenrapna martematuka: anrebpa, TeoMeTpis, TPUTOHOMETpPIS Ta IMOYATKH MaTeMaTHYHOTO
aHanizy; Matematuunuii anani3; JliniiiHa anrebpa Ta aHaJgiTUYHA FE€OMETPisl.

[lepemik AUCIUIUTIH, BUBYEHHS SKUX O€3MOCEPEHBO CIHPAETHCA Ha JaHy AUCIUILIIHY:
ApxiTekTypa Ta 0a3oBe mporpamHe 3a0e3neueHHs, MaTemaTuuHe mporpamyBaHHs, OCHOBH
aJTOpPHUTMI3aIlii Ta MOBH MPOTpaMyBaHHs, Teopis HMOBIPHOCTEH 1 MaTeMaTHYHA CTATUCTHUKA.

Merta i 3aBJaHHA HABYAJILHOI JUCIHILIIHA

Meroro BHKIIaJJaHHS HAaBYAJIbHOI AUCUUILIIHY [Juckpemna mamemamuka €:

1. o3HallOMHTH CTYIEHTIB 3 OCHOBAMM IUCKPETHOI MAaTeMaTHKH Ta ii BUKOPHUCTAHHIMH B
iHpopmaTuili;

2. TATOTYBaTHM HANIWHUA TEOpeTHYHMH (YHIAMEHT JJIi BUBYCHHS— HACTYINHHX KYypCiB
npodeciiiHol CHpsSIMOBAaHOCTI; HABYUTU CTYJCHTIB TITUOOKO PO3YyMITH MpoOIeMH, fKi
BUHHKAIOTh NMPU— aBTOMATH3AIli ITPoIIeciB 00pOOKH AUCKPETHOT 1H(POpMAIIii;

3. TpPUIICTUTIOBATH HAaBUYKH TNPUPOJHUYOTO BUKOPUCTaHHA (OpPMaNbHUX METOJIB
JUCKPETHOI MaTeMaTUKH, IOB'A3aHUX 3 pPO3pOOKOI Ta eKCIUTyaTalli€lo 3aco0iB
00YHCITIOBAIBHOT TEXHIKH Ta MPOTPaMHOTO 3a0€3IeYeHHS;

4. 03HaHOMHUTH 3 IIMPOKUM CIIEKTPOM METOJIIB KOMIT IOTEPHOI JTUCKPETHOI MaTEeMaTHKH;

5. HaBYHTU pPO3YMITH MPOOJIEMH, IO BHUHUKAIOTH MPH CHHTE31 MPHUCTPOIB 0OpOOKH
JTUCKpeTHOI 1H(opMartii, mpu moOy10Bi aITOPUTMIB Ta MPOTPaM ISl TAKUX MPUCTPOIB.

OCHOBHUMM 3aBJaHHSIMM BHUBYCHHS IUCHMIUTIHU_/[UCKpemHa mMamemMamuxa €: BUBYCHHS
OCHOBHUX TMPUHIMMIB Ta I1HCTPYMEHTApil0 MaTEMaTUYHOTO amnapary KiIbKICHOTO aHali3y
IUCKPETHUX MAacOBUX COIIaJbHO - €KOHOMIYHHMX SIBUI, SKAH BUKOPUCTOBYETHCS IS
PO3B’A3yBaHHs 3a/1a4.




3. OUIKYBAHI PE3YJIbTATU HABYAHHSA

/lna eubiprosux HABUANbLHUX OUCUUNIIIH
VY pe3ynbpTaTi BUBYEHHS HaBYAJIbHOI JUCLUIUIIHU CTYJEHT NOBUHEH HAO0yTH TakKi pe3ylbTaTH

HaB4YaHHA:
3Hamu.

CyTHICTb JIOTIKH, 11 pOJIb Y IISIIBHOCTI JFOJUHHU.

OCHOBHI TOHATTS Ta METOAM MAaTEeMaTU4YHO! JIOTIKM: MOHATTA (opManbHOI Teopii,
MIPaBUIBHO-TIO0YIOBAaHUX (POPMYII, aKCIOM, TIPABUII JOBECHHSI.

OcHOBHI BIACTMBOCTI (POpManbHHUX TEOpiil: HeCyNnepewInBiCTh, MOBHOTY, PO3B’SI3HICTD,
HE3aJIEKHICTb.

Metoau (opmanabHOTO IOBEIACHHS TeOopeM B (HOpPMANbHUX TEOPIX: TEOpeMy AeIyKIii,
MOX1/THI TIpaBWJIa JOBEJCHHS TOIIIO.

Metoau BUB4YEHHS (OpMaIbHUX TEOPiid, 3aCHOBaH1 Ha MOOYA0BI MoJiesel Teopii.
BukopucTaHHS METOIB MaTeMaTHYHOI JIOTIKH B TIPUKJIATHUX 3a7adax Ta TEOpisX.

emimu:

KopucryBaTricss KOHCTPYKTHBHUMH METOJaMH MaT€MaTHYHOI JIOTiKM TIpH TOOYyIOBI Ta
pearnizanii opMaTbHUX MaTeMaTHYHUX MOJEICH.
KopucryBatucs eeKTHBHIMH aITrOpUTMaMH JJOBEACHHS TEOPEM.

Komynixayis
v' OmnepyBatu 0a30BOI0 MikHapoaHOW IT-TepMiHONOri€l0, BHKOPUCTOBYBATH IMPOrPaMHi

3aco0u Ta pecypcu 3 iHTepdeiicoM Ha aHITHCHKIA MOBI, JEMOHCTPYBaTH HaBHYKU
CIIJIKYBaHHS aHTJIIHCHKOI0 MOBOIO Ha piBHI B2.

v’ JIeMOHCTpYBaTH HAaBUYKH YCHOTO Ta MHCHMOBOTO CIIUIKYBAaHHS [CPKABHOIO MOBOIO,

BHCIIOBJIIOBATHCh Ta CIIJIKYBAaTHUCA Ha TEMY Cy4YacHUX I1H(POpPMAIIMHUX TEXHOJOTIH 3
BUKOPUCTAHHSAM BiJOBITHOI TEPMIHOIOT].

v’ TlepeTBOproBaTd CJIOBECHMM Marepiaq y MareMaTWYHi MOJENi, aJirOpUTMi3yBaTh

PO3B’sI3yBaHHS NPUKIATHUX 33]a4.

AemonomHicmb ma 6i0N08I0AIbHICb

BonoainHs 1HCTpyMEHTaIbHUMU 3aCO0aMU CTBOPEHHSI POTPaMHUX MPOAYKTIB
BukopuctoByBaTH Ta CTBOpPIOBATH MaTeMaTHW4HI MOJeNl OO’€KTIB Ta MpPOLECIB s
PO3B’sA3yBaHHS 33/1a4 13 pI3HUX MPEAMETHUX rajy3eit 3acodamu iHGopMaIiiHUX TEXHOIOT1H
BMiTH BHKOpPHCTOBYBaTH pi3HOMaHITHI pecypcH Uis TOWIYKYy MoTpiOHOI iH(popmarii,
KPUTUYHO aHaJi3yBaTH W ONpanboBYBAaTH iH(OpPMAIII0 3 METOI0 BUKOPUCTaHHA ii y cdepi
npodeCiiHOI AISITBHOCTI 13 JOTPUMAHHSM MPUHITUIIIB TOTPUMaHHS aBTOPCHKUX TIPAB.



III. TemaTHYHUH NJIaH TUCHHUILIIHHA

Ne
3/m

Ha3su mony.iis / Tem

KinekicTh roqun

(neHHa popma HABYAHHA)

KinekicTh roqun

(3aouHa popma HaABUAHHA)

AynutopHi

Jlexui

2o
5 E
&=
:H
.v—i%
5 &
Uv

JlaboparopHi
Koncynprarmii

CamocriiiHa
pobota

AynutopHi

Jlexrii
Ceminapchbki
(mpakTuyHi)
JIaboparopHi

Konucynprarmii

CamocriiiHa
pobora

3microBHUM Moay b N2 1. MuokuHu. @yHkiii. Binoopa:kenna. UnciaeHHAa

BHCJIOBJICHb
Tema 1.Bcmyn. 1 1 1
Tema 2. Ocnoeni nonamms meopii 8 5 2 4 8 3
MHOJCUH.
Tema 3. BldHQmeHHﬂ ma ix 101 2 2 6 | 10 2 2 8
811aCMUBOCIII
Tema 4 Bioobpaocenns ma 9 1 2 6 9 8
dynkyii
Pazom:| 28 | 6 | 6 16 | 28 | 2 | 2 24
3microBHUM Moaysb N2 2. BysaesBi pyHKmii
Tewma 5. Bynesi pynkuyii. 8 | 2| 2 4 | 8 8
Tema 6. Hopmanwhi ghopmu.
Aneebpa Keeankina. 102 2 6 |10 2 2 8
Tema 7 CDyHKL;lOHaJZbH'av nosHoma| 4o | 2 6 | 10 8
Habopis Oynesux hyHxyii
Pazom:| 28 | 6 | 6 16 |28 | 2 | 2 24
3micToBHUM MOy ib N2 3.Ajredpa JIoriku
Tewma 8. Ocnosu mamemamuynoi
. 6 4 | 6 4
JI02IKU 9 5 | 9
Tewma 9. Jlocixa éucnosniosans 6 2 4 6 4
Tewma 10. Jlozcika npeduxamis 6 2 4 | 6 6
Pazom:| 18 | 2 | 4 12 118 | 2 | 2 14
3micToBHUM MOy b N2 4. I'padu
Tema 11 001:!06Hl NOHAMMA 6 4 6 6
meopii epagis 5
Tewma 15. Etineposi ma
: ; . 6 2 4 | 6 6
I aminemonosi nanyrocu i yuxiu
Tewma 16. ITnanapuicme epaghie 6 9 4 | 6 6
Tema 17 . Biocmani na epaghax 6 2 4 6 6
Tewma 18 . /lepesa 6 5 4 | 6 6
Tema 19 . TpaHcnopmui mepexct 6 2 4 6 6
Tema 20. OcHosu . 8| 2|2 4 |8 8
KOMOITHAMOPHO20 aHAAN13Yy
44 1 8 | 8 28 | 44 44
Pa3zom: | 120 | 22 | 24 2 | 72 1120 120

5. MIPOTPAMA HABYAJIBHOI JJUCIIUILJITHHA

5.1. 3micm naeuanbHoOl Oucuuniinu 3a memamu
1. Muoxunu. ®yukuii. Binoopaxxenns. YucaeHHsI BUCTOBJIEHb.

Tema 1.Bcmyn.

Beryn. It 1 3amaui Kypcy, WOro Miciie B CUCTeMI IMATOTOBKH (DaxiBIliB 13 KOMITIOTEPHUX HAYK.
BHecok BUeHHX Y pO3BUTOK JUCKPETHOI MAaTEMAaTHKH, i1CTOPIs 11 3apOJKEHHS 1 CTAHOBJICHHS.
Tema 2. OcrnosHi nonamms meopii MHOMCUH.



Anre6pa MHOXWH. OcHOBHI Bu3HaueHHs. CrnocoOu 3aBmaHHs MHOXHUH. Omeparii Haj
MHOXHHaMU. PiBHicTh MHOXUH. [linmHOXuHU. [loTyXHICTE MHOXWH. CKIHYEHHI 1 HECKIHYCHHI
MHOXXHHHU. 3aCTOCYBaHHS amapary Teopii MHOXHUH. DOpMyIH 1 TOTOXXHOCTI anreOpu MHOXKHH.
EkgiBanenTHi meperBopeHHs1 popmyin. ['eomeTpuuna iHTeprpeTalliss MHOXKHH: koja Einepa ta
niarpamu  Benna. PiBHOnoTyxHi a00 eKBIBaJIEHTHI MHOXHWHH. 34YMCIICHHI, HE34YHMCIICHHI,
KOHTHHYaJIbHI MHOKUHH.

Tema 3. Bionowenns ma ix éracmusocmi

HexaproB 1o6ytok MHOXHH. Koprexi. YnopsakoBaHi napu. [loHsaTTs BigHomeHHs. biHapHi
BigHOIIeHHs. BnactuBocTi OiHapHMX BimHomeHb. Omepamii Hax BiAHOMIEHHSIMH. 3BOPOTHE
BimHOMmEeHHsA. KoMmro3uiiss BigHOIICHb. BiHOMIEHHS €KBIBAJICHTHOCTI. BiHOIIEHHS MOPSIKOBI.
Binnomrenus TonepantHocti. CiocoOu 3aBnanHs BigHOLIEHD. Tema 4 . Biooopadicenns ma @ynxyii

OyHKIiOHANBHI BigHOUIeHHs. BimoOpaxenns. Tumu BimoOpaxkeHb — iH'eKlif, Ol€KIis,
ciop'exuisi. PensimiiiHa mMozens naHUX Ta pensmiiina anreOpa. Omeparii anreOpu BiTHOUICHB.
[Mpuanun Jipixie. AHaTITHYHE JOBEACHHS TOTOKHOCTEH

2. Byaesi ¢pyHnxkuii
Tema 5. bynesi ¢pynkyii.

[3omopdizm anredpu MHOkHH Ta OyneBoi anredpu. bynesi 3minHi, Oynesi ¢pynkmii. Kinbkicts
pi3HuUX HAaOOpiB apryMeHTiB Ta OynaeBMX (QYHKUIH Ha n OyneBux 3MiHHMX. CrocoOM 3aBJaHHA
OyneBux (Qyukmii. byneBu ¢yHkiii Bix onHiET Ta ABOX 3MIHHUX. BracTWBOCTI ormeparii
(KOMYTaTHBHICTb, ACOLIATUBHICTb, AUCTPUOYTHBHICTh, HasBHICTH 0) 1 1). Enementaphi ¢yHkuii
anredpu JIOTIKM . 3aKOHM 1 TOTOXHOCTI ainreOpu Jorikd. EkBiBaJeHTHI NEpeTBOpeHHA (opMys
anreOpu Jioriku. Marematuysa iHaykuis. J[Boicticts OyneBux Qynkuii. J{Boicti Oynesi GyHKI.
Camopgoicti 6ynei ¢ynkuii. [Ipunnun aeoictocti. [IpaBuno nodynosu aBoicTux popmyi
Tema 6. Hopmanwhi ¢popmu

Teopema mnpo Au3'TOHKTUBHE po3KianaHHd ¢(yHkuii anre6pu goriku. JH®D, AJIHO.
BukopucTtanHs TeopeMu Ipo po3KiIaJaHHs 1 i BACHOBKHU JJIsl CIPOLIEHHS (hOpMyIT ainreOpu JIOTIKH 1
HaBmaku. [lepexin Big Tabmui OyneBoi QyHKIIT 10 GhopMyiu anreOpu JOTIKY 1 HAaBNAKU. Aneebpa
JKezankina . Toroxnocti anreOpu Kerankina. Popmynu nepexoay Bia anredOpu JIOTIKH 10
Anre6pu XKerankina 1 HaBnaku. [Toninom XKerankina Ta npasuio oro nodyaosu. JliHiiHI OyneBi
G yHKIII.

Tema 7. @yukyionanvha nognoma nabopis oynesux gyHxyii

[TousTTs moBHOTH Habopy OyneBux (GyHKIIH. [IOHATTS 3aMKHEHOTO Kiacy OyneBuX (QyHKIIIH.
Monotonni 6ynesi ¢yHkuii. bynesi ¢ynkmii, mo 30epiratote 0 1 1. 3amkHeHi kjgacu OyleBUX
¢ynkuid. Teopema [locta mpo ¢yHKIIOHAIBHY TOBHOTY Habopy OyneBux ¢yHKLiH . Metoau
MiHiMmi3amii OyneBux ¢yuxyiu. Kputepii minimizarii; kaptu Kapro mais OyneBux yHkiii Bifg 3, 4,
51 6 3miHHuX. YacTKkoBO -3aBaaHi Oynesi GyHkiii. [IpaBuna ckieoBaHHSI KOHTYpiB kKapT KapHo.

3.Aaredpa jgorikm.
Tema 8. Ocnosu mamemamuunoi noeiku

IcTopis MaremaTW4HOI JIOTiKHM; THUMH JOTiK. BHECOk BYeHMX y (OpMyBaHHS CydacHOI
MaTeMaTHYHOI JIOTiKH. [TOHATTS YnCiIeHHs, CKJIad0BI.

Tewma 9. Jlozika sucnosntosano

BucnosmoBannsa. Ilonstrs aroma, monekynu, (opmynu. Jloriuni 3B's3ku. IloOymosa
cknagaux Gopmyn. Ob6macTh Ail JOTIYHHUX 3B'A30K. 3arajbHO3HAYYII 1 CynmepewinBi (HOpMyIu.
[cTuHHICHE 3HaueHHs BHCIOBIEHHA. [HTeprperaiiss GopMmyia y JIOTILI BHCIOBIIOBaHb. JIoriuHi
Hacnigku. [IpaBuia 1e1yKTUBHUX BUCHOBKIB JIOT1KH BUCJIOBJIEHb.

Tema 10. Jlocika npeouxamie

[TonsaTTss Tepma, mpeaukaTa; 3MICT BIIBHHMX 1 3B'SI3aHUX 3MIHHUX B aireOpi MpeauKaTiB.
[IpaBunbHO OOYyOBaH1 Gopmynu. [HTepnperanis Gopmyin y Jiorini npeaukaris. Jloriuai HacaiaKu
B Jjioriui npenukatiB. KBanropu. Bunepemxeni HopmanbHi ¢popmu (BHD), neperBopeHHs BijabHOT
¢dopmynu 1o BH®. 3akoHu J10TiKH NEpIIOro MOpsIKYy.

4. I'pacdu
Tema 11. Ocnoeni nonsmms meopii epagis

[Toxomxenuss rpadiB. Busnauenns rpada. Bunu rpadis. Crocobu 3aBnanHHs rpadis.

OpieHToBaH1 1 HeopieHTOBaHI rpadu. MapuipyT, JaHLIOT, UK, IIJIAX, KOHTYp. 3B'I3HICTh rpadis,



KOMIIOHEHTa 3B'SI3HOCTI, CUJIBHO 3B’si3aHi rpadu. Crynmine BepmmHu. Cyma CTyNeHIB BepIIUH
rpada. JlocsokHicTh. BusHaueHHs i3omopdismy rpadiB.  [3oMopdizm Sk BiAHOMICHHS
€KBIBAJICHTHOCTI Ha MHOXUHI TpadiB. [Ipukianu i3omopdHUX rpadis.
Tema 12. Evineposi ma I aminemonosi ranyrocu i yuxkiu

Teopema Eiinepa. ANropuTM 3HaXOMKEHHS €HIepoBa MHKIOBI. [ aMiTbTOHOBI JIAHIIOTH 1
UKJIA. YMOBH ICHYBaHHS TaMUJITOHOBUX JIAHIIIOTIB 1 ITUKJIIB HA Tpadi.
Tewma 13. Ilnanapnicms epagis

[Tnocki Ta mnanapui rpadu. 'omeomopdni rpadu. Teopema IlonTpsrina-KypaHTOBCHKOTO.
Teopemu mpo ocobnmBocti miaHapaux TpadiB. JKopmanoBa kpuBa. [loOymoBa TUIOCKOTO
300paxkeHHs rpada.
Tewma 14 . Biocmani na epagpax

Axkciomu metpuku. ['padu 3 uucioBuMu XapaktepucTukamu pebep (ayr). Bimctanb mix
JBOMa BepIIMHAMH Ha rpadi. ANTOpUTM BHU3HAYEHHS BIJCTaHI MK BepIIMHAMH Ha rpadi 3
OJIMHUYHUMHU JTOBXXKMHaMU pedep. Anroput™M [[iHKcTpy BU3HAYEHHS BiJICTaHI MK BEpIIMHAMHU Ha
rpadi 3 TOBUTBHUMH JTOBXKUHAMH pedep.
Tema 15 . epesa

BusnauenHst nepeBa, BIACTHBOCTI JiepeB, Jic. llimpaxyHok umcna aepeB y rpadi. OcToBHI
nepea. JlepeBo MiHiManbHOI BapTocTi. Anroput™m bopysku. CumBon (kon) nepeBa. KomyBauHs,
JeKoayBaHHS JepeB. biHapH1 nepeBa: OCHOBHI BH3HaueHHs. [IpaBuna oOxony OiHapHUX AepeB.
ExBiBaneHTH1 6iHapHi JepeBa.
Tewma 16 . Tpancnopmui mepedrci

TpancnopTHi Mepexi Ta iX BiacTHUBOCTI. Po3pi3 Mepexi. 3agaua npo HaMOLIbIIMKA MOTIK Y
Mepexi. Teopema npo HaHOUIBLIMI MOTIK 1 pO3pi3 13 HAMMEHIIOW MPOMYCKHOIO CIPOMOKHICTIO.
Anroputm @opaa -PankepcoHa .
Tema 17 . Ocrosu kombinamopHo2o aunanisy

3aranpHi npaBuia 1 3a1aui komOiHaTopuku. Bubipka. IIpaBuna cymu 1 100yTky . @opmynu
npocToro nepeniueHHs . [lepecraHoBKH, po3MillleHHS, CIIOTY4YeHHs. PEKypeHTHI CIiBBIAHOIIEHHS.
EnemenTtapni meroau BupimmenHs. Ynucna ®@idonayui. @opMysa BKIIOUYSHHS Ta BUKIIOUEHHS.

5.2. Temamuka npakmu4Hux 3aHAmMb.

1.Muoxunu. Onepanii HaJi MHO)KMHaMHU.

2. Bignomenns. [louarrs BinHomenHs. ['pad BinHomenHs. Criocobu 3aaHHs BiJHOIIEHb.3.
BaactuBocTi BiZHOIIEHD.

3. Bignosiguicts [Tonsrrs BignosigHocTi. CriocoOu 3a4aHHs BiAIIOBIIHOCTE

4. EnemeHTH MaTeMaTH4YHO] JIOTiKU. THIHN JIOTIK.

5. Jlorika BUCIIOBIIOBaHb.

6. bynesi ¢pynkmii. [3omopdizm anreOpu MHOKUH Ta OyJIeBOi aareOpu.

7. Hopmanbhi ¢popmu. Teopema mpo Tn3'FOHKTUBHE pO3KIaJaHHs (PyHKIIT aareOpu JIOTiKH.
8. dyHKIIOHATBEHA TTOBHOTA HAOOPIB OyeBUX (HyHKIIIH

9. Teopemu. MaTemaTHuHi 10BEICHHS.

10 OcHogHi OHATTS Teopii rpadi. Busnauenns rpada. Buau rpadis. Ciocobu 3aBnanHs rpadis.
11. Inanapuicts rpadis. Bixcrani Ha rpadax

12. JlepeBa. TpancnoptHi Mepexi. OCHOBH KOMOIHATOPHOT'O aHAJII3Y

5.3. Opzanizayia camocmiiunoi pobomu cmyoenmis.

Ne KinpkicTh ronux . .
Bun poGotu DopMH 3BITHOCTI
3/m JICHHA 3a049Ha
1. | OmpawroBaHHs JIGKLIHHOTO MaTepiary 8 16 Binnosiai Ha
MPAKTUYHUX 3aHATTSIX
2. | IlinroToBKa 10 MPAKTHYHUX 3aHATh. 12 14 Biamosiai Ha
MIPAKTUYHUX 3aHATTSIX
3 | [linroToBKa 10 MOAYJIBHOTO KOHTPOJIIO 4 10 Hanucannst monynbpHOL
KOHTPOJIBHOT poOOTH
4 | Po6ora 3 InTepHeT-pecypcamu. 2 20




5 | BukonanHs po3paxyHKOBHX poOiT 3a 10 20 HasBHicTb po0iT
TEMaMHU.

6 | OnpaltoBaHHs TeM, BHHECCHUX Ha 30 30 Koncnexr
CaMOCTIiHY MiJArO TOBKY , B T.4. OTIPaIbOBAHUX TEM
KOHCTICKTYBAHHSI 32 3aJJaHUM ILIAHOM.

7 | Po3B’s13yBaHHS 3a71a4, BAKOHAHHS 6 10 HasBHICTE BUKOHAHIX
BIIPaB. BIIPaB
Pa3om 72 120

TemaTuka iHaAMBiAYyaJdbHUX (TPYNOBHX) 3aBIaHb
Temu, wjo 6uUHOCAMbCA HA CAMOCMITIHE ONPAYIOBAHHSL,
1. T'eomerpuuHa iHTepIpeTaliss MHOXXHUH: Koja Eiinepa ta niarpamu Benna.
2. PiBHOmMOTYXHI a00 eKBIBaJCHTHI MHOXXWHHU. 3YHCICHHI, HE3YMCIICHHI, KOHTHHYaJbHI
MHOHHH.
3. Mpwuamun [dipixie. AHaTiTHIHE JOBEJICHHS TOTOKHOCTEH
4. Camopgoicrti OyneBi Gpynkuii. [Ipuauun aoictocti. [IpaBuio no6ynoBu ABOICTHX (HoOpMyI
5. Aneebpa Kezanxina . Totoxunocti anreOpu Xerankina. @opmynu nepexony Bif anredpu
noriku 10 AnreOpu JKerayikiHa i HaBIIaKH.
6. Ilominom Xerankina Ta npaBuiio oro mooyaoBu. JIiHiiHI OyeBi QyHKIIII.
7. Kpurepii minimizauii; kaptu KapHo nist OyneBux GpyHnkuii Big 3, 4, 5 1 6 3MiHHUX.
8. UYacrtkoBo -3aBmani Oynesi ¢pynkiii. [IpaBuna ckieroBaHHs KOHTYpiB kapT KapHo.
9. Teopema Eiinepa. ATropuT™ 3HaX0PKEHHS €iiepoBa LUKJIOBI.
10. 'amMiIBTOHOBI JIAHITIOTH 1 ITUKIIKW. YMOBH ICHYBaHHS TaMIJbTOHOBHX JIAHITIOTIB 1 IIUKJIIB Ha
rpai.
11. Anroputm ®opna -DankepcoHa .
12. Yucna ®ibonayui. Dopmyia BKIIOYSHHS Ta BUKITIOYCHHS.
Ipuknaou 3a60antsb 00 iIHOUBIOYALHUX KOHMPOILHUX POOImM
3aBnaHHs A0 IHAMBIIYaIbHUX KOHTPOJIBHUX POOIT, sIKI BUKOPUCTOBYIOTHCS MPU BUBYCHHI
JTUCLHUIUTIHU «/IucKkpeTHa MaTeMaTHKa» CTYAEHTIB OYHOI Ta 3a04HOI (JOPM HABUAHHS 1 BKJIIOYAIOTh
3amadi 3 4-X OCHOBHHMX po3ailiB «Enementu teopii MHOXHH», «byneBa amnreOpa», «['papu» i
«Ki"uesi aBToMaTu.
OcHoBH Teopii MHOKHH

3agaui

1. SIki 3 mpuBeneHUX CHiBBiAHOIIEHH BipHI, sKi Hi? Yomy?

a) xe({2,ax} d) {x y} e {a {x y} b}

b) 3 e{1,{2 3}, 4}; e) {1,2} € {{1,2,3}, {1, 2}, 1, 2}.

c) xe{l,sinX}
2.Yu piBHi Mik coboro 6e3mivi A u B (skmio Hi, To 4omy)?

a) A={2,5, 4} B={5 4 2},

b) A={1,2 4, 2}, B={1, 2,4},

c) A={2,4,5}; B=4{2, 4,3},

d) A={1,{2 5}, 6}; B={1 {5 2} 6}

e) A= {l’ {21 5}! 6}1 B= {1, 2, 5, 6}
YnopsaaAkoBaHi MHOKMHH

3agaui

1.3anano Oesniui A={1, 2}; B={3, 4}; C={4, 5, 6} .3naiitu:

a) AxB; e) AxBxC;
b) BxA; f) Cx(BxA);
c) (AxB)xC; g) CxB)xA.
d) Ax(BxC);

2.3anaHo0 Gesniu A={a, b}. 3uaiitu A%, Al A2, A%,
3.3HalTH TeOMETPUYHY IHTEPIIPETALII0 HACTYITHUX Oe3miueii:
a) [a, b]x[c, d], me [a, b] i [c, d] - Bimpi3ku milicHOT IPSIMOT;



b) [a, b]’;
) [a b’
I'padixn
1. Hexaii [a, b], [a, b), (a, b] BiamoBiiHO BiApi30K 1 HAMIBBIAPI3KH, (&, b) — KOOPAMHATH TOYKH
Ha mromuHi. [ToObyxyBatu rpadiku Ha IJIONIMHI, 3HAWTH 00JIACTI BU3HAYCHHS 1 3HAUEHHS (IIepIi i
Ipyri mpoekitii) rpadikis:
a) ([2, 4]x[-1, 1)) ([1, 3)x(-2, 0]);
b) ((3,5)x[-2, O])-([2, 4]x[-1, 1));
C) G= {(11 2)! ('2! 4)! (2! 7)’ [1! 2]><['1, 1)}1
d) G={(X,¥)eG| (0<x<liy=2)um (x>21 1<y<3)};
e) G={(x,y)eG|y=2x-41 1<x<5};
f) G={(x,y)gG|y=3x+31x<7}.
2. Jlna rpadikiB 3agavi 1 BU3HAYUTH 1HBEPCIi, 3HAWTH 00J1aCTI BU3HAYCHHS 1 3HAUCHHS
a) (([2, 41x[-1, ))(IL, 3)x(-2, O]));
b) (3, 5)x[-1, 012, 3]x[-1, 2));
¢) G={(1,2), (-2 4), (2 7),[1,2]x[1, 1)}, 3Haittu G™;
d) G={(x,y)eG|(0<x<1iy=2)un (x>21 1<y<3)}, 3uaiitu G;
e) G={(x,y)eG|y = 2x-4 i 1<x<5}, 3naiitu G™.
BinnmosinnocTi, 00pa3u i npoodpa3u
1. Jlns BiOHOBITHOCTEH Y1 1 Y2 3HAWTH 00'€JHAHHS, IEPETUHAHHS, PI3HULI, CAMETPUYHY PI3HULIO 1
JOTIOBHEHHS:
a) v1=({1,2,34,5}{ab,cdef}{(1a),(2Db)@3c), &0} v2={1356 7} {ac,ef,
g} {(1, ), (2,0), 3, ¢), (4 N}, (7, €));
b) v1=(N,N,{(25),(3,3),(3,4), 6,91}, v2= (N, N, {(1, 1), (2, 5), (3, 4), (6, 8)});
) v1=(N, N, {[2 5]x[1, 2)}), v2 = (C, N, {[-1, 1)x[2, 3]});
d) y1=(C, C{(x y)eGl (I<x<2iy21)}), v2=(C, C, {(X, y) G| x>-1 i 2<y<4)});
e) v1=(D, D, {(x, Y)€G|y < -3x+14}), 72 = (D, D, {(X, y) €Gel (y 2 X*+1)}).
Binnomenus. ®yHkuii
1. Jns doTup’oxapHHMX BiIHOIIEHb Ha Oesmiuyi A = {a, b, ¢} BHU3HAYUTH NPUCYTHICTH
BJIACTUBOCTEH pPEQPIECKCUBHOCTH, CHMETPUYHOCTI, TPAH3UTUBHOCTI 1 3BSI3HOCTI 0€3 yMOBH
BiI0OpakeHHs X y OiHapHI BiJIHOIIEHHS 1 3 YMOBOIO BiJoOpakeHHsS iX y OiHapHI BiJHOIIEHHS
BIZIMOBITHO 710 yrpymnoBanHs koopauHar (1, 2, 3, 4, 5)=((1, 2), (3, 4)):
a) R={(a a¢cb)(cab,b),(bcrca)(@bcc),(baac),@aa a}
b) A={(a, b, c,a), (b, ac,b),(bc,a a),(,cbc),(,arcb),(,cc )}
c) A={(a a a,a),(b,b,bDb),(ccrcc)(ahb,ab)(caac),(,cca}
d A={@a b, c a, (a a b, c), (@ c, b, a), (@ b, a, ¢), (a a c, b), (@ c, b, a),
(b,a, a,c),(bac,),(b,ca a),lc,a ab),(ca b, a),(cb,a a)}
CrneniajgbHi pyHKIii
1. 3anmcatu B MaTpUYHOMY BUJI 1 BU3HAUNUTH, YU € HACTYIIHI BiAMOBIIHOCTI MiJICTAHOBKAMM:
a) mn=({1,2345}{123,45}{(12),(23),3)5),(51),44});
b) v2=({123,4} {1 23,4}{(1 2), (2 3), (4 2), (3,3)});
) v=(1234}{12345}{(1 2),(23).(25) (44), (3, 5) (5 2)});
d v3=({12345,6,7} {1, 2 3,4,5,6, 7} {(1, 4), (2,3), (3, 2), (4,6), (6,5), (5 1), (7,

nh;
e) vs=({1,2,3,4,5}{1 23,45} {(15), (5 2), (2 1), (24, 3, 4, 4, 3)}.
Omnepauii

1. TlpencraButh B npedikcHii 1 moctdikcHii Gpopmax apudmMeTHdH1 BUpaKeHHS 1 OOy ayBaTH IS
HUX JiepeBa 00YNCIICHb:

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;

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



6. ®OPMU ITIOTOYHOI'O TA NI ACYMKOBOI'O KOHTPOJIIO
6.1. Dopmu nomouHo020 KOHMPOIO.

[loTouHMIT KOHTPOJIb 3HAHB CTYIEHTIB YIPOJOBK OJHOIO CEMECTpPY BKIIOUae 0anu 3a poboTy Ha
MPAKTUYHUX 3aHSITTSIX, a TAKOXK OI[IHIOBAHHS BCiX BUAIB CaMOCTIHHOT poOoTH. O1iHIOBaHHS POOOTH
Ha TPAKTUYHUX 3aHATTAX, IHIAMBIIYaJbHOI Ta CAaMOCTIMHOT pOOOTH 3MIMCHIOETHCS 3a IIKAIOIO Bif
«0» mo «5». Kputepii oOLiHIOBaHHS MOTOYHOTO, MPOMDKHOIO Ta TMiJCYMKOBOTO KOHTPOIIO
BU3HAYaIOTHCA [10I0KEHHSIM 13 BpaXyBaHHSM BaroBHX KOEQIIIEHTIB: — IOTOYHOTO KOHTPOJIO: IS
JTUCIHUILIIH, [0 3aBepIIyIOThCs 3amikoM — 0,7, — MpOMDKHOTO KOHTPOJIIO: JJIS JUCHUILIIH, IO
3aBepuIyroThes 3aimikom — 0,3.

Koxen Bua pobotu ¢ikcyeThes y BIAMOBiIHIN rpadi akageMiqHOrO XKypHaIy 3 000B’SI3KOBUM
MO3HAYCHHSIM BHIY pOOOTH Ta NaTH MPOBEACHHS. Y KOXKHIM KITHHIN aKaJeMIdHOTO >KypHAILy
3aMMCy€eThCs JIMIIE OJHA OI[iHKA, MO3HAYKU «+» Ta «—» HE JIOMYCKAaIThcs. Y pas3l MpOMmycKy
3aHATTA 3100yBadeM y Tpadax KOHTPOJIO BHKIANadi poOJATh MO3HAYKY H/. 3100yBad BUIIOT
OCBITH, SIKU{ 3 MOBAXXHUX MPUYUH, MIATBEPKEHUX ITOKYMEHTAJIbHO, HE MaB MOKJIHMBOCTI OpaTu
ydgacTh y (GopmMax MOTOYHOTO KOHTPOIIO Ta BUKOHATH IHIWBIAyaldbHE 3aBIAHHS 1 CaMOCTIHHY
po0OTY, Mae MpaBO Ha BIAMpPALIOBAHHS y JABOTHKHEBHM TEPMIH IMicCIis MOBEPHEHHS /10 HABYAHHS,
ajie 10 MoYaTKy ek3ameHauiifHoi cecii. CTyneHT, KM He BHKOPHCTaB HaJgaHe HOMY NpaBO y
BCTAHOBJICHUH TepMiH a00 NTPOMYCTHUB 3aHATTA O€3 MOBaXHHX MPHUUH, OTPUMYE 3a KOXKHE
npornyieHHs 3aHaTTs 0 6anis.

[licns 3aBepiIeHHs BUBUEHHS AMCLUIUIIHM BUKJIA/Ja4d BUBOJUTH CEPEAHBbO3BAXKECHUHN Oall, IKUN
nepeBoauthesi 'y 100-0asibHy 1IKany 3 BIANOBIAHUM BaroBuM KoediuieHToMm. [ligpaxyHku
CepeIHbO3BAKEHOr0 Oaly 3/1HCHIOIOTH 3 TOUHICTIO 0 APYroro 3Haka micist kKomu. KijgbkicTs OaniB
3a TOTOYHUI KOHTPOJb OKPYTIIIOIOTH JI0 ITUTHX.

6.2. Dopmu nPOMINCHO20 KOHMPOTIO.

[IpoMmixkkHUI KOHTPOJIb IPOBOJUTHCS Yy (POPMI MOAYIIBHOT KOHTPOJIBHOT po6oTH. [0 MPOMIZKHOTO
KOHTPOJIIO JIOMYCKAalOThCs BCI CTyAEHTH. [IpOMDKHUI KOHTpPOJIb HPOBOJAUTHCS 3a PO3KIAIOM,
3aTBEp/PKEHUM JeKaHOM (akyiabTeTy. OIIHIOBaHHS MPOMIDKHOTO KOHTPOJIIO 3J1MCHIOETHCA 3a
mkanor Big «0» 10 «30». Pe3ynbraTu MpOMIXHOTO KOHTPONIO (iKCYIOTHCS y BIAIMOBIAHIN rpadi
aKaJIeMIYHOTO KypHaITYy. Pe3ynbprati mpoMi’KHOTO KOHTPOJIIO MarOTh OyTH BHECEHI /10 BIJIOMOCTI
00Ky YCHIIIHOCTI 3/100yBayiB BHUIIOI OCBITH MPOTATOM 2-X JIHIB MICJIS WOro NMPOBEACHHS, alie
000B’S3KOBO 10 TOYATKy eK3aMeHaliiHoi cecii. OIliHKa 3 TMPOMIXHOTO KOHTPOJIIO HE
NEPeCcKIaaeTbcs. Y BHIAAKY BIJICYTHOCTI CTYJIEHTa Ha MPOMIKHOMY KOHTpPOJI 3 IOBaXKHOI
MPUYHHY, T ITBEPHKEHOT TOKYMEHTAIBHO, IEKAHATOM CKIIQIA€ThCS JOJATKOBHIA PO3KIIAI.

6.3. ©opmu niocymro8020 KOHMPOJIO.

3amik — e ¢opma MiJCYMKOBOTO KOHTPOJIIO, IO TIOJSATAE B OIIHIOBAHHI PIBHS OIaHYBaHHS
CTY/ICHTaMH HaBYAJIbHOI'O MaTepialy BUKJIIOYHO Ha IMiJICTaBl pe3yabTaTiB BUKOHAHHS HUMHU TIEBHUX
BHJIIB pOOIT, 3a3HaUeHUX Yy poOOUild mporpami HaBuajibHOI aucHuILTiHA. OIlIHKa 3a CEeMecTp 3
JTUCIUIUTIHU, 3 SIKOi TepeadaueHuil 3alik, BUCTABISETHCS IICHs 3aKiHYEHHsS ii BUBYECHHS (JI0O
MOYaTKy €K3aMEeHaIiitHOi cecii) 3a pe3yiabTaTaMH TOTOYHOTrO (BaroBuil koedimieHt — 0,7) Ta
npomiknoro (Barouii koedinieHT — 0,3) koHTpomio. Ilpu mbomMy 00OB’SI3KOBOI HMPUCYTHOCTI
3100yBadiB BUIIO1 OCBITH ITiJ1 Yac 3ajliKy He Tiepea0adeHo.

7. 3ACOBU JJIATHOCTUKU PE3YJIbTATIB HABUAHHSA

Jlnst BU3HAYEHHS PiBHS 3aCBOECHHS CTYJIEHTAMH HABYAJIBHOTO MaTepiay BUKOPHUCTOBYIOTHCS
Taki METOJM OIIHIOBaHHS 3HAaHb: MPOBEJCHHS KOHTPOJIHUX POOIT MIC/IsI BUBYEHHS MEBHUX
3MICTOBUX MOAYIIB; T€peBipKa JOMAIlHIX pOOIT; ONWUTYBaHHS MiJ4ac NPAKTUYHUX 3aHSTH;
iJICYMKOBa MOJlyJIbHa KOHTPOJIbHA poOoTa. I A1arHOCTUKY 3HaHb BUKOPUCTOBYETHCS KPEJAUTHO-
peliTuHrona cucrema 3a 100-0aabHOIO IIKAJIOK0 OIL[IHIOBAHHS.

Hpukaax MoayabHOI poo0oTH

1. JloBecTu HACTYMHI TOTOXHOCTI:
(AuB)N(CuUD)=(ANC)U(AND)U(BNC)u(BND);
AN(BuCUD)=(ANB)U(ANC)U(AND);
2. 3Haiiti iHBepcii BekTopis (abbacebf) ™, <11010001000>™ i (75d442mk009)™



3. YUu nuctpuOyTHBHE MpsiMe MHOXKEHHS Oe3Miveid mo/10 onepariii mepeTuHaHHs i 00'eqHaHH? Un

TUCTPUOYTUBHI 00'€THAHHS 1 IEPETHHAHHS 100 MPSMOTro MHOXeHH? BinmoBias oOTpyHTYBaTH.

4. Hexaii [a, b], [a, b), (a, b] BiAmOBiqHO BiAPi30K 1 HaMIBBIAPI3KH, (2, b) — KOOPAUHATH TOYKHU HA

momuHi. [ToOynyBaTu rpadikv Ha IUIOMIMHI, 3HAWTH 00JACTi BU3HAYCHHS 1 3Ha4YeHHs (Tepim i

JpyTi NpoeKIii) rpadikis:

- ([2,41x[-1, D))n([1, 3)x(-2, 0]);

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

a) Jluist BimmoBigHOCTEH 1 1Y, 3HAWTH 00'€IHAHHS, IEPETUHAHHS, PI3HUII, CAMETPUYHY Pi3HHUILO 1
JIOTIOBHEHHSI:

- n=({423,4,5}{ab,cde f}{(1,a),(2Db),(3,c), 4D r=({13567}{acef
g}, {(1, @), (2,b), 3, ¢), (4, D)}, (7, €));

b) Ha Oesmiuax A = {a; @ a3 a4 as} i B={by, by b3 by} Bu3Haueno GinapHe BigHOmECHHS R={(a;,
b2), (a2, b1), (a2, b2), (a4, b2), (a4, b3), (as, ba), (as, b3)}:

- BU3HAYMUTHU 00JIACTh BU3HAYCHHS W 00JIACTh 3HAYCHB BiJHOIICHHS;

- BHU3HAYUTH NEPETUHU 10 KOXKHOMY CJIEMEHTI 3 A;

¢) MHus BigHoruenb Ry, Ry, Rs, 3a1anux 3a JOIIOMOT0K0 MaTpHIIb,

Ri= 1,3/1,1,4 Ro= 2,4,4,2,3 Rs= 4,4,2
2,4,2,2,3 4,9,4,4,1 3,3,2
4,1,3,2,7 3,2,3,52 2,3,4
4,9,4,4,1 3,2,2,5,2 3,3,4

16e3mui A = {a, b, c} Bu3HaunTH (y MaTpuuHiit popmi):

- 00'eIHaHHS, NEPETUHAHHS, JAB1 PI3HUII, CUMETPUYHY PI3HULIO BifHOWEHb R1, Ry, a Takox

JIOTIOBHEHHSI BiTHOIIEHHS R3 y mpunymienHi, mo Rs aie va 6e3miui B = {2, 3, 4};
d) IlokaszaTw, 1110 HACTYITHI BIJIHOIICHHSI HE € EKBIBAJICHTHICTIO:

- BiIHOIIICHHSI HEPIBHOCTI Ha Oe3miui A (A # O);

- BIIHOWIEHHS “ a KpaTHE b ” Ha Oe3miui minmx yucen 3;
e) IloOymyBaTu TpaH3UTHBHE i pepIeKCHBHE 3aMUKAHHS /151 OiHAPHHUX BiTHOIICHb:
a) Rs={(X, Y)eR4| X, y — cranmii OaecbKoro METPOIOJIITEHY 1 ¥ € HACTYITHOIO CTAHIIIEO 3a X } ;
b) Rs={(X, y)eRs| X, y — 6e3niu ogecutiB i X € 6aTbKOM Y} ;
10.Buznaunty, uu € GpyHKI[IOHATAMU:

- HopMaibHMI po3noain ['aycca;
[lepeBiputn, 4nM € omepamis ¢, OO0 BU3HayeHa Ha Oe3miyi A = {a, b, ¢}, acoliaTHUBHOIO,
KOMYTATHBHOIO 1 UM Ma€ OJMHUYHHUN SIIEMEHT
(P)}: {((a, @), b), (& b), ©), ((a ¢). a), (b, &), c), (b, b), &), (b, c), b), ((c, &), a), ((c, b), b), ((c, c),
C)s.
8. KPUTEPI OLIHIOBAHHASA PE3YJIBTATIB HABYAHHSA

8.1. lllkana ma xpumepii OYiHIOBAHHS 3HAHb CINYOEHMI8.

100- KpuTepii oniHlOBaHHSI HABYAJIbHUX JOCATHEHb

PiBHi HaBYaAJILHUX . .
0ajJbHA TeoperuuHa miaAroroBka ‘ IlpakTH4HA MiATOTOBKA

NOCSAATHEHb
KaJja CryaeHr

BIJIBHO BOJIOJI€ HaBYAILHUM MaTe-

Bigminnui

100...90

piaJioM, BHUCIIOBIIOE CBOi JTyMKH,
pOOHTH apryMeHTOBaHI BHCHOBKH,
peneH3ye BiJIMTOBiA1 THIITHX
CTY/ICHTIB, TBOPYO BUKOHYE
IHAWBIAyalbHI  Ta  KOJEKTUBHI
3aBJIaHHs, CAMOCTIMHO 3HAXOJHUTh
JOJIATKOBY iH(pOopMaIlio Ta
BUKOPUCTOBYE 11 Ui peamizaiii
MOCTABIICHUX TIEpe]] HUM 3aB/aHb;
BUIBHO BUKOPUCTOBYE HOBi 1H(]Op-
Malriifi TEXHOJIOTIT ISt
TIOTIOBHECHHSI BIIACHUX 3HaHb

MOX€E apryMEHTOBaHO oOpatu
partioHaIbHUN crocid
BUKOHAHHS 3aBJIaHHA 7|
OI[IHUTH pe3yJbTaTH BIACHOL
MPaKTUYHOT IISITTBHOCTI,
BUKOHYE 3aBJIaHHS, HE TEpe.-
OaueHi HaB4YaJbHOIO
MIPOrpamoro; BUIBHO
BUKOPHCTOBYE  3HAHHS  JUIS
PO3B’s3aHHS MOCTaBJIECHUX
nepel HUM 3aBJaHb




- 100- Kpurepii oliHIOBAHHSI HABYAJbHHX J0CATHEHb
PiBHi HaBYaJIBLHUX - .
OCSITHEHE 0ajJbHA TeopeTnyHa nmiAroroBKa \ IIpakTH4Ha MiATOTOBKA
IKAJIa CryaeHr
BUTRHO BOJIO/Ii€ HaBYAIBLHUM MaTe-
piajgoM, 3acTOCOBYe 3HaHHS Ha
MPaKTHULL; y3arajbHIO€ i]3a 3pa3KkoM CaMOCTIHHO
CUCTEMAaTHU3ye HaBYAJIbHY | BUKOHY€E TNPAKTUYHI 3aBJIaHHS,
JocraTHii 89....70 | inpopmariro, asue JIONTyCKae | mepea-0adeHi mporpaMoro; Mae
HE3HAYHI OrpIXH Yy TOPIBHSAHHSAX, | CTIHKI HAaBUYKH BUKOHAHHS
dbopMyoBaHHI BHCHOBKIB, | 3aBJaHHS
3aCTOCY-BaHHI TEOPETUYHHUX 3HAHb
Ha TPaKTHII
BOJIOJIi€ HAaBYAJIILHUM MaTepiaioM
MOBEpXOBO, (hparMeHTapHO, Ha
piBHI 3arnaM’iTOBYBaHHS
TR — 69...51 BiJITBOPIOE MEBHY — HACTHHY | Ma€ €JIeMEHTapHi, HECTIHKi
HABYAJILHOTO MaTepiany 3 | HABUYKM BUKOHAHHSA 33aBJIaHb
€JICMEHTaMU JIOTIYHUX 3B’S3KIB,
3Hae OCHOBHI MTOHATTS
HABYAJIIBHOTO MaTe-piany
Mae (GparMeHTapHi 3HaHHS (MEHILE
MOJIOBUHM) NPU HE3HAYHOMY 3ara-
JBHOMY 00Cs31 HaBUYaJbHOTO MaTe- | INIAHYyE Ta BUKOHYE YaCTHHY
He3anoBinbuuii 50...26 | piamy; BIJICYTHI copmoBaHi | 3aBIaHHS 3a JOTIOMOTOK) BH-
YMIHHS Ta HaBMYKM; TiJ dYac | Kjajaaya
BIAMOBIA1 JOTTYIIIEHO CYTTEBI
MTOMIJIKH
BUKOHYE  JIMIIE  EJIIEMEHTH
Henpuiinsrauii 5.1 | CTYACHT He BOJIOZIIE HaBYAJbHUM | 3aBJIaHHS, MOTPeOye MOCTIHHOT

MaTepiaiom JIOTIOMOTH BUKJIa/1a4ya

8.2. Kpumepii oyinrosants nio uac ayoumopHux 3aHsamo.

Ouinka

Kpurepii oniiHioBaHHSI HABYAJIbHUX
JOCATHEHb

5 0aJiB

OuiHio€eThCS poOOTa CTYEHTA, IKUM y TOBHOMY
o0cs131  BOJIOJIIE  HABYAJIBHUM  MaTepiajioM,
BUIbHO, CAaMOCTIHO Ta apryMEHTOBAaHO WOro
BUKJIAA€, TJIMOOKO Ta BCEOIYHO pPO3KpPHUBAE
3MICT TEOPETHYHHMX 3alUTaHb Ta MPAKTUIHUX
3aBllaHb,  BUKOPUCTOBYIOUHM  TpPH  LBOMY
000B’SI3KOBY Ta JI0AATKOBY JIITEPATypy, BLIBHO
HOCIYTOBYETHCSI  HAyKOBOIO  TEPMIHOJIOTIEIO,
pO3B’s3ye 3aaa4i CTaHIAPTHUM abo
OpUTIHAJIBHUAM CIIOCOOOM, HaBOAHUTH APTyMEHTH
Ha MIATBEP/DKEHHS BIACHUX JYMOK, 3JIHCHIOE
aHaJIi3 Ta pOOUTH BUCHOBKH.

4 daan

OmniHIoeTBCS POOOTA CTYEHTA, SIKUH JOCTATHBO
IOBHO  BOJIOJIi€ HABYAJIBHUM  Marepiaiom,
OOTPYHTOBAaHO HOro BHKJIAJa€, B OCHOBHOMY
PO3KpUBA€E 3MICT TEOPETHYHHUX 3alUTaHb Ta
MMPAaKTUYHUX 3aBAaHb, BHUKOPUCTOBYIOUU IIpHU
IbOMY OOOB’SI3KOBY  JITEpaTypy, pO3B’s3ye
3a7a4i CTaHJAPTHUM CII0COOOM, IOCITYTOBY€EThCS




HayKOBOIO TEPMIHOJIOTIEIO. Ane npu
BUCBITJICHHI JI€IKUX IIMTaHhL HE BHUCTAYae
MOCTaTHROI ~ TMMOWHU  Ta  apryMeHTaIli,
JOMYCKAlOThCA MpPH LIbOMY OKpEMi HEICTOTHI
HETOYHOCTI Ta HE3HAYHI ITOMMIIKH.

3 0aan

OniHIo€eThCS pOOOTA CTY/AEHTA, KU BITBOPIOE
3HaYHy YacTWHY HaBYAJIBHOIO  Marepiany,
BUCBITJIIOE HOTO OCHOBHHUH 3MICT, BHSBIISIE
€JIeMEHTapHI 3HAaHHA OKPEMHUX IIOJIOKEHb,
3aMycy€e OCHOBHI ()OPMYIH, PIBHSHHS, 3aKOHH.
He 3naTHuit 10 rmmGoKor0, BCEOIUHOTO aHaTI3y,
OOIPYHTYBaHHS Ta apryMmeHTanii, HE
KOPHUCTYETbCS ~ HEOOXIJIHOIO  JITEepaTypolo,
JIONTYCKA€ ICTOTHI HETOYHOCTI Ta HOMUJIKH.

2 0aan

OniHroeThCst po0OTa CTYACHTA, SIKUW HE BOJIOIIE
HaBYaJLHUM MaTepiajioM y TOCTaTHLOMY 00Cs31,
npore  (parMeHTapHOo,  moBepxoBo  (6e3
aprymeHTanii Ta OOIpYHTYBaHHs) BHKJIAJa€
OKpeMi THTaHHS HAaBUYAIbHOI IUCIMIUIIHU, HE
PO3KpUBA€E 3MICT TEOPETUYHUX MUTaHb 1
MPAKTHYHUX 3aBIAHb.

1 6an

OriHIo€eTECS POOOTA CTY/ACHTA, IKHA HE B 3MO31
BUKJIACTH 3MICT OIJBIIOCTI IUTaHL TEMH Ta
KypCy, BOJIOJIi€ HaBYaJbHMM MaTepiaioM Ha
PiBHI pO3Ii3HABAHHS SIBMII, JOIYCKAa€ 1CTOTHI
IMOMMJIKH, BIJANOBiJa€ HaA 3alUTaHHS, IO
noTpeOyIOTh OJTHOCIIBHOI BiMOBIII.

0 0ajiB

OniHroeTbCcst po0OTa CTYICHTA, KU HE BOJIOJIE
HaBYAJIbHUM MarepiajioM Ta HE B 3MO31 Horo
BUCBITJIUTH, HE PO3yMi€ 3MICTY TEOPETHUYHUX
NUTaHb Ta MPAKTUYHUX 3aB/IaHb.

8.3. Kpumepii oyinrosanns iHOugioyaivHux 3a60aHb.

Ouinka

KpuTepii oniHIOBaHHSI HABYaJIbHUX
AOCHATHEHb

5 0aJiB

OriHtoeThCst poOOTa CTYNEHTA, KU y TIOBHOMY
0o0cs31  BOJIOZIE  HABUAJBLHUM  MaTepialioMm,
BIJTbHO, CaMOCTIHHO Ta apryMEHTOBaHO HOTO
BHUKJIaJIa€, TJIUOOKO Ta BCEOIYHO PO3KPHBAE
3MICT TEOPETUYHHX 3allUTaHbh Ta MPAKTHYHUX
3aBJlaHb,  BUKOPUCTOBYIOUH  MPH  IOMY
000B’SI3KOBY Ta JIOAATKOBY JIiITEPaTypy, BITBHO
MOCTYTOBYETHCS  HAyYKOBOK)  TEPMIiHOJIOTIENO,
pO3B’s3y€ 3aaa4i CTaHIAPTHUM abo
OpUTIHAJIBHUM CIIOCOOOM, HABOAUTH aPTyMEHTH
Ha MMATBEP/KEHHS BJIACHUX JYMOK, 3JIIHCHIOE
aHaJii3 Ta poOUTh BUCHOBKH.

4 daan

OniHroeTbCs poOOTa CTYIEHTA, KU JJOCTATHBO
MOBHO  BOJIOJIIE  HABYAJIBHUM  MaTepialioMm,
OOIPYHTOBAaHO MOTO BHKJIAJAa€, B OCHOBHOMY
PO3KpUBAE 3MICT TEOPETUYHUX 3alUTaHb Ta
NPaKTHYHHUX 3aBJaHb, BHUKOPUCTOBYIOYH MU
IbOMY OOOB’SI3KOBY JIiTEpaTypy, pO3B’s3ye
3aJ1a4i CTAaHJAPTHUM CIIOCOOOM, TOCTYTOBYETHCS




HayKOBOIO TEPMIHOJIOTIEIO. Ane npu
BUCBITJICHHI JI€IKUX IIMTaHhL HE BHUCTAYae
MOCTaTHROI ~ TMMOWHU  Ta  apryMeHTaIli,
JOMYCKAlOThCA MpPH LIbOMY OKpEMi HEICTOTHI
HETOYHOCTI Ta HE3HAYHI ITOMMIIKH.

3 0aan

OniHIo€eThCS pOOOTA CTY/AEHTA, KU BITBOPIOE
3HaYHy YacTWHY HaBYAJILHOTO  Martepiany,
BUCBITIIIOE HOTO OCHOBHHMW 3MICT, BHUSBIISIE
€JIeMEHTapHI 3HAaHHA OKPEMHUX IIOJIOKEHb,
3aMycy€e OCHOBHI ()OPMYIH, PIBHSHHS, 3aKOHH.
He 3naTHuit 10 rmmGoKor0, BCEOIUHOTO aHaTI3y,
OOTpYHTYBaHHS Ta aprymeHrarii, HE
KOPUCTYETBCSI ~ HEOOXIHOIW  JITEpaTyporo,
JIOITYCKAa€ 1ICTOTHI HETOYHOCTI Ta MIOMUJIKH.

2 0aan

OniHroeThCst po0OTa CTYACHTA, SIKUW HE BOJIOIIE
HaBYaJLHUM MaTepiajioM y TOCTaTHLOMY 00Cs31,
npore  (parMeHTapHOo,  moBepxoBo  (6e3
aprymeHTanii Ta OOIpYHTYBaHHs) BHKJIAJa€
OKpeMi THTaHHS HaBUYAIbHOI IUCIHIUIIHU, HE
PO3KpUBA€E 3MICT TEOPETUYHUX MUTaHb 1
MPAKTHYHUX 3aBIAHb.

1 6an

OriHIo€eTECS POOOTA CTY/ACHTA, IKHA HE B 3MO31
BHKJIACTH 3MICT OUIBIIOCTI IHUTaHb TEMH Ta
KypCy, BOJIOJIi€ HaBYaJbHMM MaTepiaioM Ha
PiBHI pO3Ii3HABAHHS SIBMII, JOIYCKAa€ 1CTOTHI
MMOMMJIKH, BIJANOBIiZa€ Ha 3alWTaHHS, 110
noTpeOYIOTh OJTHOCIIIBHOI BIMOBIJII.

0 0ajiB

OniHroeTbCcst po0OTa CTYICHTA, KU HE BOJIOJIE
HaBYAJIbHUM MarepiajioM Ta HE B 3MO31 Horo
BUCBITJIUTH, HE PO3yMi€ 3MICTY TEOPETHUYHUX
NUTaHb Ta MPAKTUYHUX 3aB/IaHb.

8.4. Kpumepii oyinrosanHs MoOyibHOi KOHMPOILHOI pobomu.

PiBHI HABYAJILHUX JOCATHEHD

10-6aabHa mkana Kpurepii OLiHIOBAHHS

HaBYaJIbHUX JOCATHCHDb

Binminani

MOXKE€ apryMEHTOBAaHO oOpaTH
parnioHaIbHUN crnocid
BUKOHAHHS 3aBJIaHHAI u
OLIHUTH PE3yJabTaTH BIIACHOI
MPaKTUYHOT IISIIBHOCTI,

30-27 BHKOHYE 3aBJaHH, He

nepenbdayeHi HaBYAIBHOIO
pOrPaMoIo; BUJIBHO
BUKOPUCTOBYE  3HAHHA  JUJIS
PO3B’s13aHHS IIOCTaBJICHUX
nepesl HUM 3aBIaHb

JocraTHii

3a 3pa3koM CaMOCTIHHO
BUKOHY€E IPAaKTHYHI 3aBIaHHA,

26-21 nepea-0aueHi MporpamMoro; Mae

CTINKI HABUYKM BUKOHAHHSA
3aBIaHHsI

3am0BiIbHHII

20-16

Mae eNeMEeHTapHi, HeCTihKi
HaBUYKH BUKOHAHHS 3aBJIaHb

He3anoBiabHuii

15-0 IJIaHY€ Ta BUKOHYE YaCTUHY




3aBJaHHSI 3a JONOMOIOK BH-
Kjajada

8.5. Kpumepii oyintosanns nio uac niocymKo8020 KOHmMpOJio.

Mincymkosmii 621 Ouinka 3a Tpaél:ﬂlz::mom HIKAJI00
90-100
89-70 3apaxoBaHO
51-69
26-50 HE3apax0BaHO

9. IHCTPYMEHTH, OBJIATHAHHS TA IIPOT'PAMHE 3ABE3ITIEYEHHA],
BUKOPUCTAHHA AKUX IIEPEJIBAYAE€ HABYAJIBHA JUCIHUIIVITHA

Ha npakTnyHUYHKMX MOTPIOEH KOMIT FOTEPHUH KJIac 3 MporpamamMmu
1. Maple, Mathcad, MatLAB

2. AnroputMiyHa MmoBa C++

3. MS EXCEL
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10.2. Honomidichi dxncepena
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10.3. Inmepuem-pecypcu
Hauanbuuii kypc «Teopis obuucineHs» («MeToaum oOYMCICHBY») B CHCTEMI E€IEKTPOHHOIO
HaBuaHHs KuiBcekoro yHiBepcurety imeHi bopuca I'piHuenka
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