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Mnatdopma «CiKOPCbKUI»

Mporpama HaB4Ya/IbHOI AUCLUNAIHU

1. Onwuc HaBYanbHOI AUCUUNAIHNY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBUYaHHA

Mporpamy HaB4YanbHOI AucUMMAIHM “[UCKpeTHa maTemaTuKa” CKIaZleHO BiANOBiAHO A0 OCBITHLO-
npodeciiHoi nporpamu “Lindposi TexHonorii B eHepreTuui” nepuworo (6akanaBpcbKoro) piBHSA BULLOT
OCBiTM cneuianbHocTi 122 - “Komn’toTepHi Hayku”. HaByasnbHa AucUMNAIiHA HaNeXuTb A0 UUKAY
3ara/ibHoi NiarotoBKW. CTaTyc HaBYabHOT AUCLUUNIHK - 060B’I3KOBa.

Memoro gucumnninm € popmMyBaHHA y CTYAEHTIB 34aTHOCTI:

— BMKOPMCTOBYBATM MaTeMaTU4YHI MeTOAM ANA NPUMHATTA epeKTUBHMX pilleHb nig, 4ac
po3B’A3aHHA NpodeciliHnxX 3aga4 B npoueci po3pobku IC Ta IT;

— /00 NpoeKTyBaHHA iHpopmaLinHux cuctem (IC) Ta iHpopmauiiHux TexHosorin (IT), BKAOYaoun
dopmanbHMM oNuc iX CTPYKTYpM Ta NpoBeAeHHA MoaentoBaHHA BisHec-npouecis;

— NPOEKTYBaTW Ta Po3pobasaTK onepauinHi modeni Ta 34iMCHIOBATN onepaLinHi A0CNiAXKeHHs B
npoueci aHanisy Ta cMHTe3y iHPOPMaALLIMHUX CUCTEM PI3HOFO NPU3HAYEHHS;

b

— A0 CUCTEeMaTUYHOro BMBYEHHA Ta aHanidy HayKOBO-TEXHIYHOI iHPopmaLii, BITYM3HAHOIO
3aKOpAOHHOro A0CBiAY 3 BiANOBiAHOrO NPodinto NiaroToBKK;

—  no
NepeocMMUCNOBAHHA HAKONMMYEHOTO A0CBiIAY (BNACHOrO i YyKoro).

a6CTpaKTHOI'O MUCNEHHA, aHanisy Ta CUHTE3Y, KPWUTUYHOTO OL,iHIOBAHHA "

anAd aHani3y, TEOPETUYHOTO 7 eKCcnepnMmeHTaibHO DOCNIoKEHHA, pO3pO6KVI Ta BUKOPUCTAHHA
MaTeMaTUYHUX Mop,eneﬁ cUCTEM | npou,eciB, MATEMATUYHUX METOAiB, CUCTEMHOrO NPOEKTYyBaHHA 3
3aCTOCYBaHHAM MeToAiB AMCerTHOT MaTEMATUKWN.



Mpedmem OucyunaiHu ANcKpeTHa MmaTeMaTUKa - TEOPETUYHI OCHOBM MATEMATMKM, 3aKOHMU, LLO Ai0Tb Y
chepi OUCKPETHUX BENUNYMH, METOAM CUHTE3Y i aHanily AUCKPETHUX BeAUMYMH Ana PpopmyBaHHA
KiIbKiICHUX MOKa3HMKIB Ha OCHOBi Teopii MHOXWH, KOMOIHAaTOPMKM Ta AKICHOro iX aHasi3y Ha OCHOBI
MaTemMaTU4HOI IoriKK, Teopii rpadis.

Pe3ynbTaTh HaBYaHHA. B pe3ynbTaTi BUBYEHHA AUCUMMIHN CTYAEHTU NOBUHHI
3HaMU OCHOBHiI MOHATTA, ifei Ta MeToAM AUCKPETHOI mMaTemaTUKM B 0b6cA3i, AOCTaTHbOMYy ANA
BMKOPUCTAaHHA MaTEMATMYHOrO anapaty B NPOQeCinHil AiANbHOCTI, @ came:

- cnocobwu 3aflaHHA MHOMWH, onepaLlii Haa MHOXMHaMM Ta IXHi B1acTUBOCTI;

- cnocobu 3aaaHHA BigHOLWeEHb, BACTUBOCTI, TUNM | KOMNO3WULLT BiAHOLLEHb;

- nNpasuaa NiAPaXyHKY KiNbKOCTI e1eMEHTIB Y CKIHY4EHHUX MHOMUHAX;

- npaBuaa NobyaoBM PeKYPEHTHUX CMNiBBiAHOLWEHb;

- cnocobw 3afiaHHA | MeToAn MiHiMmi3aLii NOriYHUX QYHKLLIN;

- OCHOBHI MOHATTA IOTiKM BUCNOBAIOBAHb i NOTiKN NPeANKaTIB;

- OCHOBHi MOHATTA Teopii rpadis i meToan Po3B’A3yBaHHA Pi3HMX 33434 Ha OCHOBIi BUKOPUCTAHHSA
rpagis;

- OCHOBHi TN popMaNbHUX FTPaMaTUK i CKIHYEHHMX aBTOMATIB;

- anAropuTmu po3B’A3yBaHHA TUMOBUX 33434

- Bmitn BUKOpUCTOBYBaATU: OCHOBHI NOHATTA, iAei Ta METOAU ANCKPETHOI MaTEMATUKK;

- 3aCTOCOBYBATM Cy4YaCHi MeToAM OMCKPETHOI MaTeMaTWUKKU ANA aHaNi3y, CMHTe3y Ta MPOEeKTyBaHHA
iHbOpMaLIMHMX CUCTEM PI3HOTO NPU3HAYEHHSA, @ Came:

- BWKOHYBATW Aii Hag eleMeHTaMN MHOXWH;

- BMKOPWUCTOBYBATW N JOCNIAKYBATU BNIACTUBOCTI BiAHOLIEHD;

- 3aCTOCOBYBATW METOA, MaTEMATUYHOI iIHAYKLIT AnA AOBeAEHHA MAaTEMATUUYHNX TBEPOKEHD;

- 3aCcTOCOBYBaTWM eN1eMEHTU KOMDBIHAaTOPHOro aHanisy;

- BUKOPWUCTOBYBATW anrebpuyHuniA Niaxia Ao NPoeKTyBaHHA cucTem 06pobKu iHpopmallil;

- MepeBipATM NOBHOTY CUCTEM AOTYHUX YHKLIA i nogasaTyM NOriYHi dopmynn depes PyHKLi
3agaHoro 6asucy;

- MiHimi3yBaTW NOriYHi QYHKUIT;

- byaysaTu BUBEAEHHS B aKCIOMATUYHIl Teopii YncneHHA BUCIOB/IIOBaHb | NpeAnKaTiB;

- BMKOPWUCTOBYBATW rpadu ANA MOAEN0BAHHA Pi3HMX 06’EKTIB;

- BMKOHYBaTW onepaLii Hag rpadamu;

- 3HaAaXo4AMTM ONTUMaANbHI WAAXKN Ha rpadax, byayBaTh KapKacHi aepesa rpadis;

- 3AiMicHIOBaTU 0bOXia nepes;

- BMKOHYBATM KOAyBaHHSA 1 AeKoayBaHHA iHbopmalLlii;

- byaysaTtu Tabauui 1 rpadpu nepexosis i BUXOAiB CKIHYEHHMX aBTOMATIB;

- aHanizyBatm Ta BMOMpATM 06YMCNIOBaANbHI MeToaM po3B’A3aHHA 3a4ay npoekTyBaHHA IC 3a
KpUTEpPIiaAMM MiHiMi3aL|ii 06uMcntoBaNbHUX BUTPAT, CTIMKOCTI, CKNaaHOCTI;

- MPOEKTYBaTU eIeMeHTM MaTEMATUYHOIO Ta NiHIBICTUYHOrO 3abe3neyeHHs 064YNCNOBANBbHUX CUCTEM;

- 3aCTOCOBYBATU METOAWM M aNrOPUTMU OUCKPETHOI MAaTEMATUKM NpPW PO3B’A3yBaHHI TMNOBMX 3a4ad
JOCNiAKEeHHA AUCKPEeTHUX 06’€eKTIB pi3HOI Npupoan,

- 2 TaKoXK OyTM niarotoBneHMM A0 PO3POONAEHHSA HOBMX MATEMATUUYHUX MeTOAiB, ePeKTUBHUX
anropuTmie i meTtoais peanizauii PyHKUIN iHPOPMALIMHUX CUCTEM | TEXHONOFIM B NPUKAAAHUX
ranyssx, 30Kpema nig 4yac po3pobKM MeToaiB i CUCTEM LUTYYHOTO IHTENEKTY.

Habymu docsio:

- po3pobnATH Ta 3aCTOCOBYBATU MOAE/i NOAAHHS 3HAHb, CTpaTerii 0rYHOro BUBEAEHHS, TEXHOOTIN
iHXXeHepii 3HaHb, TEXHOJIONIN i iIHCTPYMEHTa/IbHMX 3ac0b6iB NOBYA0BU iIHTENEKTYa/IbHUX CUCTEM;

- 3aCTOCOBYBaTM oOAeprKkaHi 6a30Bi 3HAHHA 3 AUCUMNNIHM, BMKOHYBAaTW HeoOXiAHi pO3paxyHKW B
npodecinHin aianbHOCTI;

- 3acTocoByBaTU ePEKTUBHI aITOPUTMM ANA PO3B’A3aHHA NpodeciMHMX 3aBAaHb;

- aHaniszyBaTu, TEOPETUYHO Ta EKCNEPMMEHTANbHO AO0CAIAXKYBATU METOAW, aNrOpUTMK, NPOrpamum
anapaTHO-NPOrpPamMHUX KOMMJIEKCIB | CMCTEM.

Habymu HacmynHi KomnemeHmHocmi:



3a2an16Hi
- 3[1aTHiCTb 4,0 abCTPAKTHOrO MUCNEHHSA, aHani3y Ta cuHTesy (3K 1);
- 3/1aTHICTb BUNTUCA | OBONIOAIBATM Cy4aCHUMM 3HaHHAMM (3K 6);
- 3/1aTHICTb NPUAMaTU 06rpyHTOBaHI pilieHHs (3K 11).

®axosi
- 3paTHICTb A0 MaTemaTuyHoro GOPMYNOBAHHA Ta AOCNIAKYBAHHA HeMepepBHUX Ta
OMCKPETHUX MaTeMaTU4YHMX Mmogaenei, obrpyHToByBaHHA BMOOpPY meToaiB i nigxoadis pns
PO3B’A3YBAHHA TEOPETUYHMX i NPUKNALHUX 33434 Yy ranysi Komn'toTepHUX Hayk, aHanisy Ta
iHTepnpeTyBaHHA (PK 1);
- 3p0aTHICTb 10 JIOMYHOTO MMUCAEHHSA, NOOYA0BU JIOTIYHUX BUCHOBKIB, BUKOPUCTaAHHSA
dbopmanbHMX MOB i Mogenen anropuTMIYHUX 06YMCNeHb, MPOEKTYBaHHA, PO3POONEHHS 1 aHaNi3y
aNropuUTMIB, OLHIOBAHHA X eQpeKTUBHOCTI Ta CKAaAHOCTI, PO3B’A3HOCTI Ta Hepo3B’A3HOCTI
aNropuTMiyHMX npobnem ANnA afeKBaTHOrO MOZAENOBAHHA NpeaMeTHUX obnacten i CTBOpPEHHA
nporpamHux Ta iHpopmauinHmnx cuctem (PK 3).

lpoepamHi pezynemamu HaA8YAHHA
BMiTM BMKOPUCTOBYBATU Cy4aCHMM MaTeMaTUYHWIKA anapaT HeEMepepBHOro Ta AUCKPETHOrO aHanisy,
NiHIMHOT anrebpu, aHaniTMYHOI reomeTpii, B NPOOECIMHIN AiAanbHOCTI ANnA pPo3B’A3aHHA  3a4ad
TEOPETUYHOro Ta MNPMKN3AHOTO XapaKTepy B MNpoLeci NPOeKTyBaHHA Ta peanisauii o06’eKkTiB
iHpopmaTuzau,i (MNP 2).

2. MpepekBi3nTn Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NOTIYHIA CXeMi HaBYaHHA 3a
BigNOBigHOIO OCBITHLOIO NPOrpPamolo)

Mpepekesizumu JucyunaiHu. OucumnniHa “JInCKpeTHa matemaTtuka” He Mae AUcUuMnAiH, AKi T
3abe3neyytoTb, BOHA BUBYAETbCA HAa OCHOBI 3HAHb, OTPMMAHUX Yy CEPeHil 3aralbHOOCBITHIM LWKOI.

Mocmpeksizumu AucyunaiHu. KomneTeHLji, OTPUMaHi CTyAeHTamMM B NPOLECi BMBYEHHA LUjEl
OAMCUMNNIHM  3aCTOCOBYIOTbCA HMMM NPU  BUBYEHHI HABYaNbHWUX AucUMNAiH: “Anroputmisauia Ta
nporpamyBaHHA”, “Komn’ioTepHa cxemoTexHiKka Ta apxiTekTypa Komn'totepiB”, “MNornnbnexHa
apxiTektypa”, “lNpoeKkTyBaHHA Ta aHani3 obuucnoBanbHUX anroputmis”, “Teopia ImoBipHOCTEN,
MMOBIpPHIiCHI npouecn i maTemaTUyHa CcTaTUCTUKA”, “YucenpHi metoamn”, a Takox “lNporpamyBaHHA
CKNafHUX anroputmis”, “lMNporpamyBaHHA CTPYKTYP AaHux”, “Besneka iHbopmaLinHMX cuctem”,
“Komn’toTepHi mepexi”, “IHTenekTyanbHuUit aHanis gaHux”.

3. 3MmicT HaBYaNbHOI AUcCUUNNIHU

Po3gin 1. Teopia MHOXWH, MaTeMaTMYHa /NI0TiKa Ta Teopia aBTOMaTIB

Tema 1.1. Teopis MHOXMH Ta BigHOLWEHb [MOHATTA MHOMWHWU. MHOXMHA Ta ii enemeHTU. Cnocobu
33ZaHHA MHOXWH. MHOXWHM 1 NIAMHOXMHU. MHOXXWHA MIAMHOXMH. [iarpamn BeHHa.
BnactmBocTi onepauin  Hag MHOXMHamu. Cnocobwu poBepeHHA BnactuBocTei. MeTtog
MaTemMaTUyHOI iHAYKLii. MpuHUKMN ABOICTOCTi. TOTOXKHI NepeTBOPeHHA. PiBHAHHA 3 MHOMXMHAMMW.
DekapTie  AobyToK. [lOTY)KHICTb MHOMWHU. PiBHOMOTYXHi MHOXUHWU.BinobpaxkeHHA. Buawn
BiflobpaxeHb. BnactmBocTi BigobpaxeHb. BignosiaHocTi. BigHoweHHA.BiHapHi BigHOWeEHHS.
BnactuBocTi BigHOWEHb. Buan BigHOWEHb MiXK MHOXWMHAMWU. BigHOWEHHA €eKBiBAa/NEHTHOCTI.
Po36MTTA MHOMMHW Ha KJaCM eKBiBaJIeHTHOCTI. BiAHOWeEHHA TonepaHTHOCTI. BigHoOWeEHHA
nopsaKy. BigHOWEHHA CTPOro M HeCcTpororo NOpPAAKy. JIiHIMHWI | YacTKOBMA nopAaaoK. Aiarpamu
Xacce. BigHoweHHA nepeanopAaaKy.

Tema 1.2. Anrebpun 3aKoHM KOMMNO3ULLT Ha MHOXMHI. N-apHi onepadii, YacTkosi onepadu,i. Tabnnua Keni.
Anrebpa, Hocilt anrebpu. YactkoBa anrebpa. MNiganrebpa. AnrebpuyHa cTpyktypa. KomyTaTuBHI,
acouiaTMBHi, ANCTPUBYTMBHI onepalii. HelTpanbHUI enemeHT, o6epHEeHUn eNemeHT, HY/IboBUI
enemeHT. pynoia, nisrpyna, moHoia, rpyna, abenesa rpyna. Kinbue, bynesBe Kinbue, none
(apudpmeTunka). AnrebpuuHa cucrema. Pewitka. Mogennb. bynesa anrebpa.



Tema 1.3. KombiHaTopHMI aHani3 KinbKicTb MNiAMHOXUH MHOXWHW. MNpaBuno cymu. Mpasuno Ao6yTKy.
Po3smiweHHA. Po3milweHHA 3 NOBTOPeHHAMMU. [lepecTaHOBKM. [lepeCTaHOBKM 3 MOBTOPEHHAMMW.
Cnonykun. Cnonykn 3 noBTOpeHHAMMU. KinbKicTb cnocobiB po3bUTTA MHOMUHM Ha NiAMHOMUHU.
dopmyna BKAOYEHb | BUKAOYEHb. PeKypeHTHi cnisBBigHoweHHA. Yncna @iboHavui, ixHe
3aCTOCYBaHHS.

Tema 1.4. MaTemaTuyHa Norika K Hayka. Anrebpa noriku, QyHKUii anrebpu norikm ogHiei Ta ABOX
3MiHHUMX. 3anexHicTb MiXK ¢QYHKUismK. Teopema NPo NOAAHHA NOTYHUX GYHKUIA N 3MiIHHUX
CYynepnosuLLiEld NOriYHUX ¢YHKUiA ABOoX 3MiHHMX. Onepauii 3 ¢yHKUIAMM anrebpu Noriku.
JockoHani dopmu GyHKLIA B anrebpi Noriku. TOTOXKHI nepeTBopeHHA GOopmMys Ta BUPANKEHHA
bYHKUIM B anrebpi norikv Ttabamuamn. 3amMKHEHU Knac NiHiMHUX GyHKUiK, AnHG. KaHOHiYHI
baratouneHn B anrebpi norikm. PyHKUiOHANbHA MOBHOTA cucTeMU QYHKLUIT anrebpu Noriku.
OcHOBHi Knacu ¢yHKLUi anrebpu noriku. Knacn TO, T1, M, S. OcHoBHa Jiema KpuTepia NOBHOTH,
KpuTtepit Mocta. MiHimizauis ¢yHKUinM anrebpu noriknm Ha ocHoBi KapT KapHo. Kaptu KapHo aBox
3MiHHMX, TPbOX 3MiHHMX, YOTUPbOX 3MiHHMX. [iarpama EpBapaa Beiua. Metoau peanizauii
dopmyn  PyHKUiA anrebpu norikn. JIoriyHi  enemeHTw. KOHCTpYtOBaHHA /OFIMHUX CXEM.
KoHcTpytloBaHHA JIOMYHOT cxeMu [BOBITHOrO KOmMapaTtopa, JIOTYHOI CXeMM HaniBcymaTopa,
JIOTiYHOT CXeMW NOBHOrO cymaTopa.

Tema 1.5. Teopia cKiH4eHHUX aBTOMaTiB. JloriuHi enemeHTn Ta cxemun. CKiHYeHHi aBTomaTun. Tabauui i
rpadu nepexoais i BUxoAis. AHaNI3 i CUHTE3 NOTIYHMX cXxeM. AHani3 i CUHTE3 CKiIHYEHHUX aBTOMaTIB.
ExkBiBaneHTHi aBTomatu. MiHimi3aLia aBTomaTiB. ABTOMatM 3 marasmHHolo nam’aTTio. MalwwuHa
TiopuHra. JliHinHO obmerkeHi aBTomaTu.

Po3ain 2. Teopia rpadis Ta popmanbHUX FPamaTmK.

Tema 2.1. Teopia rpadis. OepeBa [MoHATTA rpada. EnemeHTn rpada. OpieHTOBAHI, HEOPIEHTOBAHI,
3millaHi rpadu. I3omopdism rpadis. Cnocobu 3agaHHA rpadiB MHOXKUHA pebep, GaKTOP-MHOMXKNHA,
MaTPULA IHUMAEHTHOCTI, MaTpuua cymixKHocTi. Onepauii Haa rpadamu. MNaocki M Hennocki rpadu.
fomeomopdiam rpagis. LLnaxm i naHUOMM, KOHTYPWU | UMKAM enNemMeHTapHi, NpocTi, CKAagHi.
KomnoHeHTM 3B’A3HOCTI rpada. 3B’AsHicTb rpada. LmMknomatmyHe umcno rpada. Matpuua
pocsxHocTi rpada, i nobygosa. EinepoBi UMKAM. Anroputm nobynosBu ennepoBoro LUKAY.
Eineposi naHutorn. FaminbTOHOBI UMKAW. [BOAOAbHI rpadu. ANropuTm MNOLWYKY BLIMP ANA
po3ni3HaHHA ABOAONbHOCTI rpada. LleHTp, paaiyc, aiameTtp rpada. MaTtpuua siactaHe. 3BaxKeHi
rpadu. Anroputm [1eMKCTpM 3HAXOAKEHHA HalKopoTworo wnaxy (naHutora). Po3dapboByBaHHA
rpadis. XpomatmyHe umcno rpada. MNMoHATTA aAepeBa, Aicy. BnactmeocTi gepes. BuMKopucTaHHA
nepes. KopeHesi aepesa. biHapHi gepeBa. KapkacHe aepeBo rpada, matpuua Kipxroda. Obxin,
rpadis: NowyK BrAnb B npoctoMy 3B’A3HOMY rpadi NOLWYK BWMP B NPOCTOMy 3B’A3HOMY rpadi.
Kapkac 3BaxeHoro rpada, anroputm Kpackana nobynoBuM MiHIManbHOro KapKacHoro aepesa.
DepeBo po3bopy apudmeTnyHoro Bupasy. IHGIKCHUIA, npedikcHM | nocTdiKCHUIA 3anucu
apudMeTMUYHOro BMpasy.

Tema 2.2. Teopia ABTOMATIB, 3aranbHa XapaKTEPUCTUKA aBTOMaTiB. Po3ni3Hasayi. ABTomatn Minni Ta
Mypa. ABTOMaTV 3 marasnHHo0 nam’aTTio. MalumnHa MocTa Ta malumHa TblopiHra. YHiBepcasibHa
MalmnHa TblopiHra

4. HasuanbHi matepianu Ta pecypcum
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5. Bepbuubkuid, BikTop Inniv. JMcKpeTHa maTemaTuKa : HaB4anbHWUI NOCIOHUK / B.l. Bepbuubkuii,
B.M. KonogsaxHuii, O.10. NliciHa ; MiHicTepcTBO OCBiTH i HayKM YKpaiHK, XapKiBCbKUMA
HauioHaNbHUIA aBTOMODINIbHO-A0POXKHIl YHiBepcuTeT. - Xapkis : XHALY, 2018. — 182 HaByanbHui
KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOT AUCLUNAIHU (OCBITHLOrO KOMMNOHEHTA)

Nekuia 1. MHo»WHa Ta ii enemeHTN. MNMOHATTA MHOXWHU. Cnocobn 3agaHHA MHOMWUH. MHOMUHU 1
NiAMHOXWUHNU. MHOMMHA NIAMHOXWH. MHOXMHA | | 3a4aHHA. PiBHONOTYXHi MHOXWHW.
MOTYKHICTb Ta 6y/1eaH MHOMWHW.

NekKuis 2. Onepauii Hag, MHOXMHaMU. [iarpamu BeHHa. BnactmuBocTi onepadlii Hag MHOXKMHamn. MeTog,
MaTemMaTUyHOI iHAYKLii. MpuHUKMN ABOICTOCTi. TOTOXKHI NepeTBOpPeHHA. PiBHAHHA 3 MHOMXWMHAMMW.
BnactmBocTi onepauii Hag MHOXWMHamu. Cnocobwu poBeaeHHs BAacTMBocTel. PiBHAHHA 3
MHOUHAMM.

NeKuia 3. OyHKUiOHanbHi BigHOWeEHHA. BuAM ¢GYHKUIOHAaNAbHUX BigHOWEHb Ta iX BAACTUBOCTI.
BinobparkeHHs. Buau BigobparkeHb. BnactmBocTi BigobpaxeHb. BignosiaHocTi. 3agaHHA
BignoBigAHOCTEN.

Nekuia 4. OcHOBM KOMBiIHAaTOPUKK. RiNbKICTb NiAMHOMUH MHOXUHU. MpaBuno cymu. Mpasuio A06yTKy.
Po3amiweHHA. Po3milweHHA 3 NOBTOPeHHAMMU. [lepecTaHOBKM. [lepeCTaHOBKM 3 MOBTOPEHHAMMW.
Cnonyku. Cnonyku 3 noBTopeHHAMNU. KombiHaTopHi popmynn.

Nekuia 5. KombiHaTopHi 3aaayi. KinbKicTb cnocobis po3buTTs MHOMWHU Ha MNiAMHOMWHU. dopmyna
BK/IIOYEHb | BUKOUYEHb. PekypeHTHi cniBBigHoweHHA. Yucna PiboHayui.

Nlekuia 6. MatemaTuyHa forika AK HayKa. Anrebpa noriku, pyHKUii anrebpu norikm ogHiei Ta ABOX
3MiHHUMX. 3anexHicTb MiXK ¢yHKUismK. Teopema NPo NOAAHHA NOTYHUX OGYHKUIA N 3MIHHUX
Cynepno3uLLiElo NoriYHNX GyHKLIM ABOX 3MiHHUX. Onepalii 3 yHKLUisMmM anrebpu noriku.

Nekuia 7. JockoHani popmun GyHKLiM B anrebpi noriku. TOTOXKHI nepeTBopeHHA GOPMYN Ta BUPAXKEHHA
bYHKUIM B anrebpi norikv Ttabavuamn. 3amMKHEHU Knac NiHiMHUX GyHKUiK, AnHG. KaHOHiIYHI
6araTtouneHu B anrebpi Noriku .

Nekuia 8. ®yHKUioHaNnbHa NoBHOTa cuctemmn GyHKLiT anredbpu noriku. OCHOBHI Knacu ¢yHKLIN anrebpu
norikn. Knacn 70, T1, M, S. OcHOBHa iema KpuTepis MOBHOTU, KpuTepil MocTa.

Nekuia 9. MiHimizauis ¢yHKUiM anrebpu norikn Ha ocHoBi KapT KapHo. Kaptu KapHo ABOX 3MiHHWUX,
TPbOX 3MIHHUMX, YOTUPbLOX 3MiHHMX. [iarpama Egsapaa Benuva.

Nekuia 10. MeTtoan peanizauii dopmyn GyHKUiKM anrebpu norikn. JloriyHi enemeHTU. KOHCTpytoBaHHA
JIOTIYHMX cxeM. KOHCTpYloBaHHA JIOMYHOI CxemM ABOBITHOro KomnapaTtopa, /OriYyHoi cxemu
HaniBcymaTopa, JIOriYHOi CXemMmM NOBHOrO cymaTopa.

NekKuia 11. F'padun, BU3HAYEHHSs, BNACTMBOCTI, onepauii Hag HMMKU ToHAaTTa rpada. EnemeHTn rpada.
OpieHTOBaHi, HeopieHTOBaHIi, 3miwaHi rpadu. Isomopdiam rpagis. Cnocobu 3aaaHHA rpadis



MHOXUWHa pebep, GaKTOP-MHOMMHA, MATPUUA IHUMAEHTHOCTI, MATpMUA CyMiXKHOCTI. MopaHHA
rpadis Ta onepauii Hag HUMM.

NekKuia 12. Tononorisa rpagis. MNnaHapHi rpadwu, ix BnactmBocTi. XpomaTuuHe yucao rpada. I3omopdizm
rpadis. Mapwpytn B rpadax. LLnaxm i naHuorm, KoHTypu i uumknun.lUnaxu i naHutorn, KOHTypwu i
LUMKAN eneMeHTapHi, NpocTi, CKNagHi. MocTu, TOUKM 3'€QHAHHS.

Nekuia 13. KomnoHeHTH 3B’A3HOCTI rpada. 38’A3HicTb rpada. Mnocki 1 Hennocki rpadu. Ffomeomopodizm
rpadis. LUnknomaTtnuHe uncno rpada. Matpuua gocaxHocTi rpada, ii nobyaosa. Eiineposi Umkau.
Anroputm nobynosu ennnepoBoro UuKay. Enneposi naHutoru.

Nekuia 14. Nepesa B Teopii rpadis. OcHOBHiI BNacTuBoCTi Aepes, nic. Popmyna Kenni. Nobygosa Ta
BUKOPUCTaHHA Kogy Mptodepa.

Nekuia 15. ba3osi anropntmu Ha rpadax Ta iX BUKOPUCTAHHA B 3afa4ax eHepreTuku. Anroputm obxoay
rpada B WMpUHY. Anroputm obxogy rpada B rAnbuHy. Anroputm [enKkcTpm Ta Moro BUKOPUCTaHHA.

Nekuia 16. AnrebpaiuHi onepauii Ta ix Popmun 3anucy: infix, prefix, postfix. Bnactusocti anrebpaiuHmnx
onepauiit. BnactusocTi anrebp AnrebpaidyHa CTpyKkTypa, nigcTpyKTypa, romomopdiam, isomopdiam.
MNisrpyna, moHoig, rpyna, abenesa rpyna.

Nekuia 17. Teopia ABTOMaTIB, 3ara/ibHa XapaKTEPUCTMKA aBTOMATiB. Po3nisHasayi. ABTomaTtn Minni Ta
Mypa. ABTomaTn 6e3 marasmHHoi nam’aTi. AHani3 Ta cMHTes aBTomartie. MiHimi3allia aBTomarTis.

Nekuia 18. ABTomaTn 3 marasumHHoto nam’atTio. MawwuHa MocTta Ta mawurHa TiopiHra. YHiBepcasbHa
MalwmnHa TropiHra.

MpaKTMKyMK MayTb NOCAIAOBHO 3 NeKUiAMKW Ta BiANoBiaatoTb iMm 3a 3micToM. KOXKeH 3 NpakTUKymis
BiANOBiAA€E NEBHIN 3 NeKLin.

6. CamocrTiiiHa poboTa cTygeHTa

3aHAaTtTa 1. Onepauii Hag MHOXMHAMM MHOXMHA Ta ii enemeHTn. MHOXMHA Ta NIAMHOXUHU. MHOXWHA
nigmHoskuH. Cnocobu 3apaHHA MHOMKMH. [iarpamu  BeHHa. BnactuBocTi onepauit  Hapg,
MHOXWHamu. [MpuHumMn agoictocTi. Metogn poBefeHb. TOTOXKHI  nepeTBOpeHHA. MeTog
MaTeEMATUYHOI iIHOYKL,iT

3aHATTA 2. PiBHAHHA 3 MHOXWHaMW. [TOTYKHICTb MHOXMWHU. PiBHAHHA 3 MHOMWHAMM. 3aCTOCYBaHHA
Aiarpam BeHHa pans po3B’A3yBaHHA PiBHAHb 3 MHOMWHAMWU. [JOOYTOK MHOMWMH. [MOTYyXHICTb
MHOMXWHMU.

3aHaTTAa 3. BigobpakeHHA. bBiHapHi BigHoweHHA BigobparkeHHA. Buan BigobpaxkeHb. BiHapHi
BiAHOWEHHA, 0bnacTi BM3HAYeHHA Ta obnacTi 3HayeHb. MepeTuH BigHOWeEHb. MaTtpuua Ta rpad
BiAHOWEHb. KOMno3uuia BiagHOLWEHb. 3ara/ibHi BN1aCTUBOCTI BiAHOLUEHD.

3aHATTA 4. BigHOwWweHHA eKBiBaNeHTHOCTIi W nopsaky BigHoweHHs ekBiBaneHTHocTi. Knacu
€KBiBaJIEHTHOCTI. BigHoweHHA nopagky. Keasinopagok. BigHoweHHA cTpororo nopagky. Adiarpamum
Xacce.

3aHaTTA 5. Anrebpwu, 3akoHu komno3suuii. Komnosuuisa o6’ekTi. Tabanua Keni. 3akoHN Komnosuuji Ha
MHOWHi. AnrebpuyHi cuctemu.

3aHAaTTA 6. OCcHOBM KOMbOIHAaTOpPMKM. 3afadi Ha 3aCTOCyBaHHA MPaBU KOMOIHAaTOPUKU. PeKypeHTHiI
CNiBBiAHOLWEHHSA.

3aHATTA 7. JlorivHi ¢oyHKUii. HopmanbHi dopmum JlorivHi GyHKLUiT OAHIET Ta ABOX 3MiHHUX. 3aN€XKHICTb MiXK
NOriYHMMK YHKLisMKU. BnacTMBOCTI NoriyHMxX yHKLUiN. ABoicTicTb dopmyn. HopmanbHi dopmu.

3aHATTA 8. TOTOXHi nepeTBopeHHA. JliHiMHI GyHKUIT MNepeTBOpeHHA HopmanbHUX ¢opm. KaHOHIYHI
6aratounenun. Metoam nobynosu anHd. He niHilHI noriyni GyHKLT.

3aHaTTA 9. MoBHOTa cuctemun oyHKUiM PyHKUIT, AKi 36epiratotb 0 i 1. CamoaBoicTi noriyHi PyHKLT.
MOHOTOHHICTb N0TIYHUX PYHKLiN. PyHKUiOHaNnbHa noBHOTa. Kputepil MocTa.

3aHaTTa 10. Minimisauia ¢pyHKUil anrebpu norikn. MeTtoam KealiHa Ta Bnelika nowyky CAH®. Tabnamusa
KBaHa Ta meTog, MeTpuKa nowyKy miHimanbHux AH®. MpadiyHi meToan miHimisauii. Kaptu KapHo.
YacTKoBO BU3HaYeHi QyHKLi.



3aHatTa 11. Jlorika BMCNOBAKOBaHb. YMCNeHHA npeguKaTtiB 3aKOHW  NOTiKM  BUCIOBAKOBAHb.
PiBHOCMAbHICTb. JloriyHMit HacnigoK. [Mpaswna BuBoay. [eayKTuUBHWMI meTod. [oBeaeHHs
noriyHoro Hacnigky. NMpegukaTu.

3aHaTTa 12. 3apaHHA rpadiB MoHATTA rpada, BepwunHK, pebpa. 3agaHHA rpadis. Tunu rpadis, ixHi
BnactTmBocTi. MoBHMI Ta gonoBHIOUKMI rpad. YacTuHK Ta nigarpadu. 13omopdiam rpadis. Onepau;ii
HaA rpadamu.

3aHaTTA 13. 3B’A3HicTb rpada OpieHTOBaHI rpadu. LLUnaAxM i naHLOrM, KOHTYPU i UMKAK. 3B’A3HICTb rpada.
Binpaanb y rpadax. IHBapiaHTu rpadis. Eineposi rpadpu. FaminbToHOBI UMKan. [BoA0AbHI rpadu.

3aHaTTAa 14. [lepeBa, OCHOBHi B/iacTMBOCTI AepeB Ta napametpu. Obxoan rpadis. Teopema Kipxroda.
ANropuTm nowuyky Branb Tta Bwmp. OuiHka 064Mc/10BaIbHOT CKAaAHOCTI a/ITOPUTMIB.

3aHATTA 15. OcHoBM Teopii KoayBaHHAANGaBITHE W piBHOMiIpHe KoAayBaHHA. [locTaTHi ymoBM
OAHO3HAYHOCTI AeKoayBaHHA. OnTumanbHe KoayBaHHA. Kopgu, cTiiki go nepewkod. Kogum
XemmiHra. KogyBaHHs XaddmaHa.

3aHATTA 16. MoBwM i rpamaTtukn Moswu i rpamaTukm: GopmanbHi rpamaTuKK, iXHi BNAcTUBOCTI, onepauii
Hag, MOBaMM, CEMAHTUKA POpPManbHUX MOB. 3a4aHHA MOB 33 LONOMOFOI rPaMaTUK.

3aHATTA 17. CKiHYeHHi aBToMaT OCHOBHi BU3HAYeHHS: BXiAHWI Ta BUXiAHWU andaBiTM, MHOXKMHA CTaHIB.
MNopmaHHA aBTOMaTIB: Tabauui nepexofiB Ta BUXOAiB, aBTomMaTHa Tabauua, rpad nepexois,
MaTpULA Nepexos,is.

3aHATTA 18. AHani3 i CMHTE3 CKiHYEeHHWX aBTOMaATIB AHani3 CKiHYeHWX aBTomaTtiB. CMHTE3 CKiHYEeHMUX
aBTOMaTiB. EKBiBaneHTHi aBTomaTu. MiHimi3aL,is aBTomaTiB.

MoniTMKa Ta KOHTPOb
7. MNoniTnKa HaBYaNbHOI AUCUMNAIHU (OCBITHBOT KOMMOHEHTH)

MoniTMKa HaBYa/NbHOI AUCLMNAIHM HanpaB/JeHa Ha CTUMYAIOBAHHA CTYAEHTIB A0 BMBYEHHA
OCBIiTHbOI KOMMNOHEHTW.

MpoTarom cemecTpy CTYLEHTHU:

- BUKOHYIOTb Ta 3axulialoTb AOMaLUHI PoboTM y BIiANOBIAHI TepmiHM (Ha KOXHY poboty
BifiBOAMTbLCA 1 TUXKAEHb AN 34aui),

- CK/laf,atoTb O4HY MOAYbHY KOHTPO/IbHY po60TH (MOXKe byTn y BUrNA4i TecTis),

- N0 3aKiHYeHHi HAaBYa/IbHOTO NPOLLECY CKNAAAITb EK3aMEH.

B pasi nponyLeHHA 3aHATb BUKA3La4 HAZAE MOXKAMBICTb CTYAEHTY BUKOHATU NPAKTUYHI 3aBAAHHA.

B pa3i He cBoevyacHoro BMKOHaHHA 3aBAaHHs (deadline) cTtyaeHT moxe oTpumaTtn 67 % Big
MaKCMMaNbHOI OLHKKM 33 BignoBigHe 3aBAaHHA.

8. Buau KOHTPO/IO Ta peiTUHIOBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaBuyaHHA (PCO)

Cucmema pelimuHzosux (8azosux) 6asie ma Kkpumepii oyiHIO8AHHA

1. OuiHKa 3 AuCUMNAIHM BUCTaBAAETLCA 3a HaratobaibHO CUCTEMOIO.

2. MaKkcmMmanbHa KinbkicTb 6anis 3 gucumnnidm aopisHioe 100.

3. Mpw HapaxyBaHHi 6aniB 33 OKPEMUMW BUAAMU POBIT PENTUHT CTyZleHTa CKNaAa€ETbCA 3 baniB, AKi
BiH OTPUMaB 3a:

1) po60TYy Ha NPAKTUUYHUX 3aHATTAX;

2) HanUcaHHs MoAY/IbHOT KOHTPOJIbHOT poboTn (MKP);

2) CKNagaHHA eK3aMeHy.

Cuctema penTMHroBumx (Barosumx) 6aniB Ta KPUTEPIT OLLIHIOBAHHA

1). Po60Ta Ha NPaKTUYHUX 3aHATTAX

OujiHIOETbCA PObOTa CTyAEHTA HA 18 NpaKTUYHMX 3aHATTAX, NnepeabayeHMx poboyod NPorpamoto,
BPAXOBYHUM OAHY MOAY/bHY KOHTPO/AbHY poboTu. MNpoTarom cemectpy cTyaeHTy 6a)kaHo BignosigatTu
6ina powkm 5 pasie. MakcMmanbHUit BaroBuin 6an 3a po3s’A3aHi AOMaLWHI poboTn 3 6anu, 33 MoayNbHY
KOHTPO/IbHY poboTy — 9.



MaKcrmanbHa KinbKicTb 6aniB Ha BCiX NPAKTUYHUX 3aHATTAX AOpPiBHIOE 3 Bbanun x 17 + 9 banis x 1 =60
6anis. OTxKe, rn3 = 60 6anis..

Kputepii ouiHtoBaHHA BignoBiai cTyaeHTa:

— CTYAEHT NOBHICTIO PO3KPUB NUTAHHSA abo po3B’a3as 3agady — 3 6anu;

— CTYAEHT PO3KpMB NUTaHHA abo npaBuMAbHO PO3B’A3aB 3aAadvy, ane npu ii po3s’asaHHi byno
JONYyLEeHOo AesKi HeTOYHOCTI — 2 banu;

— CTYAEHT HEMOBHICTIO PO3KPMB NUTAHHA, LOMNYCTUB OKpPeMi NoMuUKkM — 1 6an;

— CTYAEHT He po3KpuMB NuTaHHA — 0 6anis;

KpuTepii oujiHiOBaHHA MOAY/IbHOT KOHTPO/IbHOT poboTH:

— CTYAeHT NpaBu/IbHO Po3B’A3aB yci 3aaa4i— 9 banis;

— CTYAEeHT NOBHICTIO po3B’A3aB yci 3a4aui 3aga4y, ane npu po3s’a3aHHi 1-2 3aga4 6yno gonyueHo
nefkKi HeToyHocTi — 7-8 6anis;

— CTYAEeHT He po3B’A3aB YM HenpaBuIbHO Po3B’A3aB 1-3 3a4a4i | MOXKe Npu LLbOMy AONYCTUB AeAKi
HeTo4YHocTi — 4-6 banis;

— CTYAeHT NpaBu/IbHO pPo3B’A3aB Auue 2-3 3aga4i — 2-3 6anu;

CTYAEHT NpaBuAbHO 3pobums nnwe 1 3agady — 1 6an.

CTYAEHT NpaBu/IbHO He 3pobuB KoaHoi 3aaa4di — O banis.

Ne Tema NpakTUYHOro 3aHATTA KinbKictb
NPaKT. 6anis
3aHATTA

1 Onepau,ii Hag, MHOXXUHaMMU 3

2 PiBHAHHA 3 MHOXMHaMW. [TOTYXHICTb MHOMUHW. 3

3 BinobpakeHHs. BiHapHi BiAHOLIEHHA 3

4 BiaHOLWEHHA eKBiBaNEeHTHOCTI 1 NopAaKY 3

5 Anrebpu 3

6 OcHoBW KOMbBiHaTOPUKK 3

7 dopmynn dyHKLi anrebpu norikn. HopmanbHi popmu 3

8 JockoHani noniHomianbHi HopmanbHiI Gopmu. 3

9 MoBHOTa cucTemMu GyHKLIN 3

10 MiHimizauis ¢pyHKLUiN anrebpu norikm 3

11 Jlorika BucnoBntoBaHb. YMC/IEHHA NpegmKaTis 3

MoZaynbHa KOHTPO/IbHAa Pob60Ta 3a TEMATMKOK MPAKTUYHUX 3aHATb 9

12 CKkiH4eHi aBTOMaTH 3

13 AHanis i CMHTE3 CKiIHYEHHWX aBTOMATIB 3

14 3apaHHA rpadis 3

15 3B’A3HICTb rpada 3

16 [epesa 3

17 OcHoBwM Teopii KoagyBaHHSA 3

18 MoBwu i rpamaTnKm -

Ycboro 60

3a HecBO€YaCHe BUKOHAHHA AOMALLHbOro 3aBAaHHA—1 6an;

— pO3B’A30K 33434 Kinbkoma meTogamu (3a 1 3agauy) +1 6an;

— NpaBW/IbHI BiANOBIAI HAa NPAKTUYHUX 3aHATTAX NOHaA 5-Tu Bianosiagen +16an.

3aranbHui WTpadHUn 6an He moxKe ByTM MeHLLMM Bif, —5, a 3a0X04YyBaibHUI He Binblue +5.

r2). HanncaHHa moay/bHOT KOHTPO/IbHOT poboTh (MKP)

Ha moaynbHii KOHTPOANbHIN pobOTi CTyAEeHTYy NPONOHYeTbCA po3B’A3aTv 7 3apad. KokHa 3apavda
nepenbayae 3HaHHA TEOPETUYHOIO MaTepiany Ta BMiHHA MOro BUKOPUCTOBYBATM.

2). CKnagaHHA ek3aMeHy



KoxeH eK3ameHaliliHUi B6ineT mMicTUTb NO 4 NMUTaHHSA — 2 TEOPETUYHUX i 2 MPaAKTUYHUX, KOXKHE 3
AKUX Ma€ MakcumanbHuUM 6an — 10. MaKkcumanbHuii Barosuin 6an — 10 6anie x 4 = 40 6anis. OTxKe,
reks=40.

AKiCTb BiANOBIAj HA KOXXHE NUTAHHA OL,HIOETbCA:

— 3aBJ@aHHA BUKOHAHO MOBHICTIO | NPaBW/IbHO NPOTArom BiaseaeHoro Yyacy — 10 6anis;

— 3aBAaHHA BMKOHAHO MOBHICTIO NPOTArOM BigBeAEHOro Yacy, asie Ma€ HecyTTEBi HeTOYHOCTIi — 8-9
6anis;

— 3aBJaHHA BUKOHAHO binblie, HiXk HaNno/I0BUHY NPOTArOM BiaBeaeHoro Yacy — 6-7 6anis;

— 3aBJaHHA BUKOHAHO HaNo/N0BWHY NPOTATOM BiaBeAeHoro Yyacy — 5 6anis;

— 3aBAaHHS BUKOHAHO MEHLL HiXK HaNO/I0BMHY, asie BUKOPWUCTAaHO NPaBUAbHWIA Nigxia A0 PO3KpUTTA
moro cyti — no 2-4 6anu;

— 3aBJaHHA MaE CYTTEBI HETOYHOCTI ab0 HEBUKOHaHE NPoTArom BiaseaeHoro Yacy — 0 6anis.

YMOBW NO3UTUBHOIO AOMNYCKY A0 CKNaAaHHA MPOMIXKHOFO KOHTPO/O

[na oTpumaHHA “3apaxoBaHO” 3 MepLIOro NPOMIXKHOIO KOHTPOIO CTYAEHT MOBUHEH HabpaTu He
MeHLLe 8 6ani..

[na oTpMaHHsA “3apaxoBaHo” 3 APYroro NPOMIKHOFO KOHTPOKO CTYAEHT NOBMHEH MATU He MeHLle
Hi>k 14 6anis.

Po3paxyHoK wwKanu (R) penTuHry:

MakcumanbHa cyma BaroBux 6aniB KOHTPO/IbHMX 3aX04iB NPOTArOM CEMECTPY CTaHOBUTb:

R =rn3 + rmKp + rek3 = 60+ 40 = 100 6anis.

TakMM YMHOM, PEUTUHIOBA LLIKaNa 3 KpeaUTHOro MmoaynA ctaHosuTb 100 6anis..

MaKcuMmanbHU CTapPTOBUN PENTUHT CTAaHOBUTb:

Rc =rn3 + rmkp =39 + 21 = 60 6anis..

HeobxigHo yMOBOIO JONYCKY A0 €K3aMeHy € CTapTOBUIA PEUTUHT, AKUI CTaHOBUTb He MeHwe 50%
BiZ, MAaKCMMaNbHOTO CTAPTOBOMO PENUTUHTY:

60 x 0,5 = 30 banis.

Ona oTpuMaHHs cTyaeHTom BianosiaHuUx ouiHok (ECTS i TpaauuiiHKUX) AOro perlTuHrosa ouiHka RD
nepeBoAnTbLCA 3rigHO 3 Tabanueto:

RD =rc + reKs TpaauuiiHa OujiHKa
95...100 BiAMIHHO

85...94 Ayxe nobpe
75...84 nobpe

65...74 3a0Bi/IbHO

60...64 JOCTaTHbO

30...59 He3a40BiNbHO
rc<30 He AoNyLeHM

Po6ouy nporpamy HaBuYanbHOI gucumunnim (cunabyc):
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YxBaneHo Kadpegpoto LITE (npotokon Ne 21 Big 30.05.2024)
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