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AHOTALli HABYAJILHOI TUCIHUILTIHA

HaBuanpHa nucrumiina "J[uckpeTHa MateMaTuka' € 000B'I3KOBOIO HABYAIHHOIO TUCIIHUILITI-
HOIO, SIKa BUBYAETHCS CTyIAEHTaMU crierianbHocTi 124 "CuctemHuid aHami3" 3riJHO 3 OCBITHBOIO
IpOrpaMor0 MIArOTOBKU OakanaBpiB "YTpaBIliHHS CKIAIHUMU cucTeMamu" rany3i 3HaHb 12 "THdop-
MauifiHi TEXHOJIOTII .

Huckpemna mamemamuxa — po3Ail MaTeMaTUKU, 00'€kmom BHUBUEHHS SIKOi € JAMCKPETHI
MHOKMHH Ta JUCKPETHI 3MIHHI, a npedmemom — BIACTUBOCTI IIUX 00'€KTiB, BCTAHOBJICHHS Ta JI0C-
JDKEHHST PI3HOMAHITHUX BiJIOBITHOCTEH M HMMH Ta 3aCTOCYBaHHSA iX 0 MOOYIOBU MaTeMaru-
YHUX MOJeJel 3a1au (axoBoi CIPSIMOBAHOCTI.

Mema naguanbHoi oucyuniiny: 03HAMOMUTH CTYACHTIB 3 OCHOBHUMHU MOHATTAMH, 1ICSIMH Ta
METOJaMH JIOTIYHOTO aHaJli3y, HABYUTH BUKOPUCTOBYBATH iX MiJ Yac PO3B'SI3yBaHHS KOHKPETHHUX
NPAaKTUYHMX 33714, TIATOTYBATH CTYJCHTIB 10 BUBUCHHS CIICIialIbHUX JUCLUIUIIH Ta CAMOCTIHHOTO
OTIpaIbOBYBaHHS MaTEMaTHYHOI 1 HAyKOBO-TEXHIYHOI JliTepaTypH, chOpMyBaTH LLIICHY CUCTEMY
TEOPETHYHHUX 3HAHb, HEOOXIMHY sl mpo¢eciiiHoi AiIIBLHOCTI KOMIIETEHTHOTO (axiBIsd B raiys3i
iHpOpMaLIfHIX TEXHOJIOTH, pO3BUHYTH BMIHHS aHAJIITUYHOTO MUCIICHHS Ta HaBUUYOK 3aCTOCYBaH-
HSl MaTEeMaTHYHOTO arnapary /1o GpopmMaiizaiii pealbHUX MPOLECIB 1 IBUILL.

Maremaruunuii anapar "J{uckpeTHoi MaTeMaTUKU'" € HeOOX1THMM y Tpolieci BUBUCHHS HaBYa-
JBHUX JAUCIUILUIIH, TOB'S3aHUX 3 TEOPIAMHU iH(pOpMAILii, aITOPUTMIB 1 IpOTpam, MPOLECIB YIPaBIiH-
HSl, MAaCOBOT'O OOCITyTOBYBaHHSI TOILO, & TAKOK MOke OyTH Oe3mocepeHbO 3aCTOCOBAHUM IS PO3-
B'si3aHHs 0araThbOX MPHUKIAIHUX 33714 (PaXx0BO1 CIIPSIMOBAHOCTI.

OcHogHumu 3a60aHHsAMY BUBYCHHS HaBUAIBHOT TUcHUILTiHY "J[McKpeTHA MaTeMaTuka" €:

BUPOOJICHHS] HABMYOK MAaTEeMAaTUYHOTO JOCIHIIPKEHHS MPUKIIAJHUX 3a/1a4, TOB'SA3aHUX 3 MPO-
(beciitHOO NISTBHICTIO;

dbopMyBaHHS y CTYIEHTIB aHATITHYHO-IOCIITHUIIBKAX KOMIIETEHTHOCTEH MO0 BHKOPHC-
TaHHs 3ac00iB TEOpii MHOKHH 1 BiIHOIIEHb, KOMOIHATOPHOTO aHaji3y, Teopii rpadis, MaTremMaTHy-
HOT JIOTIKM Ta Teopil aBTOMATIB y npodeciiiHiil AIsUTBHOCTI, a caMme: aHali3y, KOMIO3UIIIl Ta JEKOM-
MO3uIlil iHpOpMAaIIHHUX KOMILUIEKCIB 1 MPOIIECIB;

3aCBOEHHS OCHOBHHUX IPHUHIIMIIB CTBOPEHHS W €KCIUTyaTallii aBTOMAaTH30BAHUX CHCTEM
YIIPaBIIiHHS 1 IPOEKTYBAaHHSI, IHTErPOBAHUX CUCTEM 00poOKH iH(popMaIlii Ta iX KOMIIOHEHTIB (TaKe-
TiB IPUKIIAJHUX IPOTPaM, pO3MOAUIEHUX OAHKIB JaHUX, MEPEXK Mepeadi JaHuX);

HAOyTTS JOCBiMYy pO3B'SI3aHHS 3a/1a4 €KOHOMIYHOI AMHAMIKHM, T€Opil iHpopMarlii, alropur-
MIB MacoOBOTO 0OCIYrOBYBaHHS, ONTUMI3aLlIfHUX 33]]a4 eKOHOMIKH.

XapakTepuCcTHKA HABYAJIbHOI JTUCHUNJIIHA

Kypc 1
Cemectp 2
Kinbkicts kpeautisa ECTS 5
®opma miICYyMKOBOTO KOHTPOJIIO 3aJiK

CTPYKTYpPHO-JI0TiYHA CXeMa BUBYEHHSI HABYAJIbHOI JTHCHMILIIHM:

[IpepexBizuTn [TocTpekBizuTH

Buma matemaTuka MopentoBaHHSI CUCTEM




KoMneTreHTHOCTI Ta pe3yJIbTaTH HABYAHHS 32 JUCHUIIIHOIO

KomnerenTHocti

PesyjbTaTH HABYaHHSA

InTerpasbHa. 31aTHICTS pO3B’sI3yBaTH CKJla-
TH1 CTIeliani3oBaHi 3a/a4l Ta MPaKTUYHI Mpo-
OJeMH CUCTEMHOTO aHaNizy y mpodeciiHiil mis-
JHHOCTI ab0 B Mpoleci HaBYaHHA, 10 nependa-
Yal0Th 3aCTOCYBAHHS TEOPETUYHHX IOJI0XKEHB Ta
METO/IIB CHCTEMHOT'0 aHaJli3y Ta iHpopMamiitHuX
TEXHOJIOTIM 1 XapaKTepH3ylThCs KOMIUIEKCHIC-
TIO T2 HEBU3HAYEHICTIO YMOB.

K31. 3xatHicTh 10 aOCTPaKTHOTO MUCICHHS,
aHaJi3y Ta CUHTE3Y.

K32. 3natHicTh 3acTOCOBYBaTM 3HAaHHA Yy
MPAKTUYHUX CUTYAI[isIX.

K34. 3nanns ta po3yMiHHS MpeaMeTHOI 00-
JacTi Ta pO3yMiHHA MPO(dECiifHOT NiSITBHOCTI.

PHI1. 3HaTH 1 BMITH 3aCTOCOBYBaTH Ha IpaK-
TUlll JudepeHIriaabHe Ta IHTerpaibHe YHCIeH-
HS, psau Ta iHTerpan Oyp'e, aHATITUYHY reoMe-
Tpito, JiHIMHY anreOpy Ta BEKTOPHHUM aHai3,
(GyHKIIOHATBHUMA aHaJi3 Ta TUCKPETHY MaTeMa-
TUKY B 00cs31, HEOOXiTHOMY JUIsl BUPILICHHS
TUINOBHX 3aBJaHb CHCTEMHOTO aHaJIi3y.

PH2. Bwmitu BHKOPHCTOBYBAaTH CTaHAApTHI
CXEMH JJISl PO3B’sI3aHHSA KOMOIHATOPHUX Ta JIO-
rYHUX 3a7a4, Mo c(hopMyabOoBaHi MPHUPOIHOIO
MOBOIO, 3aCTOCOBYBAaTH KJIACHYHI aJTOPUTMH
IUIsL TIEpEeBIPKM BJIACTUBOCTEH Ta Kiacuikarii
00’€KTiB, MHOXWH, BIIHOIIECHb, TpadiB, TPy,
KiJellb, PEeUITOK, OyaeBUX (yHKIIIH TOLIO.

K®1. 31aTHicTb BUKOPHCTOBYBAaTH CHUCTEM-
HUI aHaNi3 K Cy4yacHy MDKIUCLUHUIUTIHAPHY Me-
TOJIOJIOTIIO, 10 0a3yeThCsl HAa MPUKIAIHUX Ma-
TEeMaTHYHUX METOJIaX Ta CydacHUX iHQopma-
[IHHUX TEXHOJIOTIAX 1 OPIEHTOBAHA HA BUPIIICH-
HS 3a/1a4 aHaNi3y 1 CHHTE3Yy TeXHIYHUX, €KOHO-
MIYHMX, COLIAJIbHUX, EKOJOTIUHMX Ta IHIIMX
CKJIAJITHUX CUCTEM.

K®2. 3patnicte popmamnizyBatu mpobdiemu,
OMHCaHI MPUPOJHOIO MOBOIO, Y TOMY YHCHi 3a
JOTIOMOTOI0 MAaTeMaTUYHUX METOJIB, 3aCTOCO-
BYBaTH 3arajibHi MiAXOAM 0 MaTeMaTUYHOTO
MO/ICTIOBaHHS KOHKPETHHUX MPOIIECIB.

PH1. 3naTu i BMITH 3aCTOCOBYBaTH Ha Ipak-
Ul JudepeHiriaabHe Ta IHTerpajibHe YHCICH-
HS, psad Ta iHTerpan Oyp'e, aHATITUYHY reoMe-
Tpito, JiHIMHY anreOpy Ta BEKTOPHHUM aHai3,
(GyHKLIOHATBHUM aHaJli3 Ta TUCKPETHY MaTeMa-
TUKY B 00cs31, HEOOXiTHOMY JUIsl BUPILICHHS
TUIOBHX 3aBJaHb CUCTEMHOTO aHaJi3y.

K®1. 31aTHiCT BUKOPHUCTOBYBAaTH CHUCTEM-
HUI aHaNi3 K Cy4yacHy MDKIUCLUHUIUTIHAPHY Me-
TOJIOJIOTIIO, 10 0a3yeThCsl HAa MPUKIAJHUX Ma-
TEMaTUYHUX METOJaX Ta CYy4YacHUX iH(popMma-
LIHUX TEXHOJIOTISX 1 OpiEHTOBaHA HA BUPIILICH-
HS 3a/1a4 aHaNi3y 1 CHHTE3Yy TeXHIYHUX, €KOHO-
MIYHHMX, COLIAJIbHUX, EKOJOTIUHMX Ta IHIIMX
CKJIAJITHUX CUCTEM.

K®2. 3natHicte popmanizyBatu mpobdiemu,
OMHCaHI MPUPOJHOIO MOBOIO, Y TOMY YMCHi 3a
JOTIOMOTOI0 MAaTeMaTUYHUX METOJIB, 3aCTOCO-
BYBaTH 3arajibHi MiAXOAM [0 MaTeMaTUYHOTO
MO/ICTIOBaHHS KOHKPETHHUX MPOIIECIB.

K®7. 3n1aTtHICTh BUKOPUCTOBYBATH Cy4acHi
iHpOpMaLiifHI TEXHOJOril Ui KOMII IOTepPHOI
peainizaiii MaTeMaTUYHUX MOJIENIeN Ta MPOTHO-
3yBaHHS MIOBEIHKA KOHKPETHUX CUCTEM a CaMe:
00’€KTHO-OPIEHTOBAHUM MIAXiJ TpPU TMPOEKTY-
BaHHI CKJIQJHUX CUCTEM Pi3HOI MPHUPOH, MPHUK-
JaJHI MaTeMaTH4HI MaKeTH, 3aCTOCYBaHHs 0a3
JTAHUX 1 3HAHb.

PH2. Bwmitu BHUKOpPHCTOBYBaTH CTaHAApTHI
CXEMH JJIS PO3B’sI3aHHSA KOMOIHATOPHUX Ta JIO-
riYHUX 3a7a4, Mo c(hopMyaboBaHi MPHUPOIHOIO
MOBOIO, 3aCTOCOBYBAaTH KJIACHYHI aJTOPUTMHU
IUIsl TIEpEeBIPKM BJIACTUBOCTEH Ta Kiacuikariii
00’€KTiB, MHOXWH, BIIHOIICHb, TpadiB, TPy,
KiJIelb, PEUITOK, OyaeBUX (yHKIIIH TOLIO.




IIporpama HaBYAIbHOL AUCHUIIIHA

3micToBuii Mmoayas 1.
Teopist MHOkMH Ta KoMOiHaTOpHUI aHai3. Teopist rpagis

Tema 1. Teopist MHOXKHH i BiTHOLIEHD

1.1. MHOXHHHU: O3HAYCHHS OCHOBHUX TOHSATH, ONepallii HaJ MHOKUHAMHU.

Merta, 00'ekT, MpeaMeT i OCHOBHI 3aBJIaHHS HaBYAJIbHOI JUCLHUIUTIHMU, i pOJIb Y PO3BUTKY
OCHOB Teopii cucteM. [To4aTkoOBi BiIOMOCTI, MOB'sI3aH1 3 MOHATTAM "MHOXXHHA'": €IEMEHT, TTOPOKHS
MHO>KMHA, PIBHICTH MHOKMH, MIMHOXHHA, YHIBepcyM. Criocobu 3amanHs MHOxHH. Oneparii Hax
MHOKMHAMHU: 00'€IHAaHHS, TIEPETUH, Pi3HULA, AonoBHeHHs. [iarpamu Eitnepa — Benna. Po30utrs
MHOHH.

1.2. PizHOBUAM MHOXKHH. ANlreOpa MHOKHUH.

biekuis. ExBiBaneHTHi MHOKUHU. [ToTyxHicTh MHOKUH. CKIHYEHHI 1 HECKIHUEHHI, 37IYeHH1
il He3miueHH1 MHOKUHH. HemepepBHi Ta IMCKPETHI YUCIOBI MHOKUHH. 3aMKHEHa MHOXKHHA. AJre-
Opa MHOXXMH: O3HAYeHHS, OCHOBHI 3aKOHM, puHIMM JBoicTocTi. Koprexi. [Ipsamuii (nexkaproBuii)
N00yTOK MHOKHH.

1.3. binapHni BigHomenHs (bB).

BbB: ocHoBHi 03HaueHHs, onepaiii Hajg bB. ['eomerpuuni Ta Matpuyne noganus bB. OcHoB-
HI XapakTtepucTuku (BiractuBocTi) BB: pedmekcuBHicTh, aHTUPEPIECKCUBHICTb, CUMETPUYHICTD,
AHTUCUMETPUYHICTh, ACHMETPUYHICTh, TPaH3UTUBHICTh. OcHOBHI Tunu BB: ekBiBaneHTHOCTI, Bij-
HOIIEHHS TOPSJIKY, TOMIHYBaHHS, ToJlepaHTHOCTI. Bukopuctanusa BB B iHdopMaliiiHux cucremax.
@ynkiioHansHe bB: 03HaueHHS, PI3HOBUIM 3aJ€XHO BiA 00NacTi iCHyBaHHSA 1 00JacTi 3HAYEHb.
@Oynkuii, pyHkuioHanu, oneparopu. Komnosuuis QyHkiii, iH'ekTuBHI, Oi€KTUBHI, 00epHEH] QYyHK-

Tema 2. KomoOinaTopuuii anani3 (KA)

KA: npenmer, ocHOBHI 3a7a4i, OCHOBHI ITpaBuia (100yTKy, CyMH, BKIIOUEHHS 1 BUKIIIOYCH-
Hs (MeTox mpocitoBaHHs)). OcHOBHI KOMOIHATOpHI KOHQIryparii (mepecTaBieHHs, pO3MillleHHS,
KoMOiHaIlii) 0e3 MOBTOPEHb Ta 3 MOBTOPEHHSAMH: O3HAYECHHS, (POPMYIH Ul MIAPAaXyHKY IX KUTbKOC-
Ti. Cxema "ypH Ta Kynp" A7 iHTeprperanii (MoAenoBaHHs) KOMOIHATOPHUX KOHQIryparliid. 3ara-
JBHI pEKOMEHJIAIIIT 00 PO3B'SI3aHHS 33a7a4 Ha BIJIIYKAHHS KUTHKOCTI OCHOBHHX KOMOIHATOPHUX
koHirypartiii. Kom6inaTopHi 3aaui nepesniueHHs 1 nepeniky. PekypeHTHi cniBBigHOUmIeHHS. EHy-
MepaTtopu (TBipHI (yHKIT) 1 teHyMepaTopu. 3aaada po30UTTs HaTypaIbHUX YUCEI.

Tema 3. Teopis rpagis

3.1. HeopienToBani rpagu.

Tunu rpadis. HeopientoBani rpadu: 03Ha4YeHHS OCHOBHUX MOHSATb, criocodu 3aaanus. Ilin-
rpad, MapmpyT, JAHIOT, UK. BiAlTykaHHS JaHIIOTIB HalfMEHIIOT TOBXUHU. 3B'SI3HICTH rpadis,
nepesa Ta Jiic Ha rpadax. [IoOynoBa €eKOHOMIUHOTO JepeBa. AHANII3 0COOIMBOCTEH IEPEBOIONIOHIX
rpadis.

3.2. OpienroBani rpadu.

OpientoBani rpadu: 03HauYE€HHS OCHOBHUX MOHSATH, criocoOu 3axanus. Lnsax, kontyp. Cir-
koBi rpadiku (CI'): oCHOBHI O3HaueHHs, MpaBwiIa MOOyA0BH. PO3B'13aHHS ONTUMI3AIIHHUX 33729
Ha CI' (3a1a4a BiqIyKaHHS KPUTHYHOTO Yacy 1 KpUTUYHOTO IIJISXY).

3.3. Tpancnoptai mepexi (TM).

TM: ocHOBHI 03HaU€HHS, BiAIIyKaHHA MOBHOTO MOTOKY. Po3pisu Ha TM. Teopema mpo wmi-
HIMaJIbHI PO3pPI3U 1 MAaKCUMaJIbHI TIOTOKH. 3a7a4a BiIIIYKaHHS MaKCUMaJIbHOTO MOTOKY Ha TM (ai-
roput™m ®opra — PankepcoHa).



3micToBuii Moayasb 2.
MartemaTuyHa jgorika. EnemeHnTu Teopii CKiHueHHHX aBTOMATIB

Tema 4. Anredpa BucioBiaenb. Jloriuni ¢popmyin

4.1. AnreOpa BUCIIOBJICHbD.

BucnoBneHHs: OCHOBHI O3HAa4YeHHS, JIOTIUHI omnepailtii. AnreOpa BUCIOBJICHb, 3aKOHU areo-
pu Joriku. [3oMop¢Hi anredpu, Oynesi anredpu. O6IaCcTi MPAKTUUHOTO 3aCTOCYBAHHS MaTeMaTHY-
HOT JIOTIKH.

4.2. Jloriuni popmymnu.

Jloriuni ¢gopmynu: o3HaueHHS, KJIAacHdikallis, TPUHLIUI ABOICTOCTI. 3a7aya poO3B'I3HOCTI:
MIOCTaHOBKA Ta Ccrocobu po3B's3aHHA. [IM3'TOHKTHBHA 1 KOH'IOHKTMBHA HOpMaibHi Gopmu (AHOD,
KH®): o3nauenns, nobdynosa. Jockonani JJH®, KH®: o3nauenHs, modynosa 3a Bimomumu JJHO,
KH®. ®opmynu po3kiamy JorigHUX GopMyl Ta iX 3acTOCyBaHHS /10 MOOYI0BH HOpMAIBHUX (HOPM.

Tema 5. ByJaesi ¢pynkuii (bP)

5.1. B®: ocHOBHI MOHATTS, 00JIACTH ICHYBaHHS, CIIOCOOM 3aaHHs, HopManbHI Gopmu. Ka-
HOHIYHA MiHIMIi3aIis b®: mocraHoBKa 3a7a4i, METOAM MiHIMi3alil (aHATITUYHHUHI, TAOMTUIHHMA, Tpa-
¢biunuin).

5.2. 3acrocyBanns b® 10 aHanizy i CHHTE3y KOHTAKTHUX CXEM.

KoHTakTu: 03HaueHHS, pI3HOBHIM, OMEpallil HaJ] KOHTaKTaMHu. Anredpa KOHTaKTHUX CXEM.
3amgaui aHaJi3y Ta CHHTE3Y KOHTAaKTHUX CXEM: IIOCTAaHOBKA, aJITOPUTMH PO3B'SA3aHHS.

5.3. 3acrocyBanns b® 10 aHanizy i CHHTE3Y JIOTTYHUX CXEM.

JloriyHi eneMeHTH: PI3HOBHUIM, CXEMaTH4HE 300pakeHHs. BXimHi, BUXIiOHI, BHYTpIIIHI
3MiHH1. Jloriuni cxemu. 3aaadi aHai3y Ta CHHTE3Y JIOTTYHHUX CXeM: IOCTAHOBKA, aJITOPUTMH PO3B's-
3aHHS.

Tema 6. IlpeaukarTn i KBaHTOpH

Binpni 3MinHI. [Ipenukaru: npukiaayd, OCHOBHI O3HaUYEHHs, criocoou 3ananus. Onepairii Haja
npeaukaraMu. TOTOXKHO ICTHHHI Ta PIBHOCHUJIBHI MpeaukaTd. KBaHTOpH 3aranbHOCTI W iICHYBaHHS:
O3HAYCHHS, BJIACTUBOCTI. 3amKc BUCIOBJICHb MOBOIO JIOTIKM Npeaukari. [Ipeaukarai popmysu.

Tema 7. EnemenTH Teopii CKiH4YeHHMX aBTOMATIB

7.1. CkiHYeHH1 aBTOMAaTH: OCHOBHI O3Ha4eHHs, Kiacudikarris.

KibepreTnuHi cucTeMu: 03HAUYEHHSI OCHOBHUX MOHATh. CKIHUEHHI aBTOMATH SIK KepPYIOdi CH-
CTeMH: OCHOBHI O3HAU€HHS, CIIOCOOM 3aJaHHS, BIIACTUBOCTI, KJIacu(iKaIris.

7.2. Anaini3, cuHTe3 1 MiHIMI3aIlisd CKIHYEHHNX aBTOMATIB.

3anaui aHai3y, CHHTE3y Ta MiHIMi3allii CKIHUEHHUX aBTOMATIB: MIOCTAHOBKH 3aJay Ta iX po-
3B'sI3aHHSL.

[lepenik mpakTHYHUX 1 Ta0OPATOPHUX 3aHATh, & TAKOXK MUTAHb Ta 3aBJaHb IO CAMOCTIMHOT
poboTH HaBenleHO y TabnuIli «PeHTHHT-TUTaH» HaBYATHHOT JUCIIUILTIHI.

MeToau HABYAHHA Ta BUKJIAJaHHA

[Tig wac BUKIaAaHHA HaBYANbHOI AUCHUIUTIHE "J[ucKpeTHa MaTemMaTHka" IS peanizallii BU-
3HAYeHUX KOMIIETEHTHOCTEH OCBITHBOI MporpaMu nepeadaveHi Taki popMu HaBYaHHS SIK: JIEKIIi,
MPAaKTUYHI Ta 7Ta0OpaTOpHI 3aHATTS, MiJ Yac TPOBEICHHS SIKUX JUIS aKTHUBi3allii HaBYAIBHO-
Mi3HABAIBHOI JISUIBHOCTI CTYJEHTIB 3aCTOCOBYIOTH SIK aKTHBHI, TaK W IHTEpaKTHBHI HaBYAJIbHUX
TEXHOJIOTIH, cepell IKUX: JIeKLii mpobIeMHoro xapakrepy (temu 1, 3, 7), mini-nekuii (Tema 3), Mo3-
KOBI araku (Temu 2, 3), auckycii (Tema 6), mpe3enraitii (temu 1 — 7 ), po6oTa B Malux rpymnax (Te-
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MU 4, 5), Mmeto mpoeKTHOI poOoTH (TeMa 3), KOMI'IOTepHI cuMyIiAiii (Tema 1), iHauBigyanpHa 10C-
ninHUIBbKa podoTa (Temu 1 — 7). Ha BCix 3aHATTSX IIMPOKO BUKOPUCTOBYIOTHCS METOJIU MPE3eHTa-
ii 3HaHb.

ITopsinok oniHIOBaHHS pe3yJbTaTiB HABYAHHS

OuiHroBaHHs c(pOPMOBAHUX KOMIIETEHTHOCTEH Y CTYACHTIB 31 CHIOETHCS 32 HAKOMIUYIYBAIb-
Hoto 100-6a7IbHOI0 CHCTEMOI0, KOHTPOJIBHI 3aX0/IH MICTATh: MIOTOYHHA, MOIYIBHUHN Ta MiJACYMKOBHMA
KOHTPOJIb.

IToTouHMii KOHTPOJIb 3IIICHIOETHCS IPOTATOM CEMECTPY i/l Yac MPOBEJICHHS JIEKIIHHUX,
MPAaKTUYHUX, JJAOOPATOPHUX 3aHATH 1 OLIHIOETHCS CYMOIO HaOpaHUX OajiB (MakcMMalbHa cyma —
100 6axniB; MiHIMaJIbHA CyMa, 1110 JIO3BOJISIE CTYACHTY OTpUMAaTH 3alik, — 60 Oamis). Ha nekuiitHux
3aHATTAX MOTOYHUNA KOHTPOJIb MPOBOJUTHCSA Y (DOPMI KOJIOKBIyMY 2 pa3u 3a CEMECTp Y MUCHbMOBIH
¢dopmi miciast BUBUEHHS MaTepialy 3 JIOTIYHO 3aBEpIICHO] YaCTUHU HAaBYAJIbHOI AUCIUILIIHU (3Mic-
TOBOT'O MOJYJIS) 1 MICTHTD SIK TEOPETUYHI MUTAHHS, TaK 1 MPAKTUYHI 3aBAAHHS PI3HOTO PIBHS CKJIa-
JTHOCTI 32 BCIMa TeMaMH 3MIiCTOBOTO MOAYJIsA. MakcuManbHa cyma OaiiB 3a 08a KOJOKGIyMuU CTaHO-
BUTH 22 Oanu (o 11 GamiB 3a KoIOKBiyM). MakcuManabHa cyMa HAKOTIMYCHUX OalliB Ha MPaKTHYHUX
3aHATTSAX CTAaHOBHUTH 27 OalliB 1 CKIIAAA€ThCs 3 OaliB, HAOpAaHUX 32 BUKOHAHHS 3aBJaHb MPbOX Nu-
CObMOBUX KOHMPOAbHUX pooim (10 9 6aniB KOXKHA). 3a BUKOHAHHS Wlecmu OOMAWHIX 3a80aHb TIPO-
TATOM CEMECTPY CTYIACHT MaKCHMalbHO MOKe HaOpatu 24 Oamu (mo 4 Oanu 3a KOXKHE JIOMAIITHE
3aBJIaHHs). 3aXUCT 3BITIB 32 BUKOHAHHS Odeg'amu 1abopamoprux pobim tmependadae MakCUMalbHy
cyMmy 0OaniB, sika CTaHOBUTH 18 OaniB (1o 2 Ganu 3a KOXHY JlabopatopHy poOoTy). MakcumaibHa
cyMa 0alliB 3a BUKOHAHHS caMOCmiliHoi meopuoi pooomu CTAaHOBUTH 9 OaiB.

IlincymkoBuii/ceMecTpoOBHA KOHTPOJIb 3iHCHIOETECS y hopMi audepeHiiioBaHoro 3aii-
KY, SIKM TOJISIra€ B OLIHIOBAHHI PIBHS 3aCBOEHHS CTYJCHTOM HaBYAJIBHOTO MaTepiajiy 3 HaBYaJIbHOT
JMCHUIUTIHA. 3aJiK BUCTABIIETHCS SIK 3arajibHa cyMa OalliB, HAOpaHMX 3a pe3yJabTaTaMU MOTOYHOTO
KOHTPOJIIO.

3a yMOBH YCITIIIHOTO BUKOHAHHS HAaBYAIBHOTO TUIAHY Ta MPOrpaMu HaBYAIBbHOT TUCIMILIIHH,
aKTUBHOI 1 HAIOJIETIIMBOI POOOTH MPOTATOM CEMECTPY CHIYOeHMmA CJi0 68aXCAMU MAKUM, W0
CK11ag 3aniK, Ko cyma OaliB, oJiepyKaHUX HUM 32 pe3yJIbTaTaMU iJICYMKOBO1/CeMEeCTpOBOI IepeBip-
KU YCIIIIHOCTI, AOpiBHIOE a00 mepeBuulye 60 OamiB. Y BUMaAKy oTpuUMaHHs MeHiie 60 OaiiB cTy-
JICHT 00OB'SI3KOBO CKJIA/Ia€ 3aJIiK ITICIIs 3aKIHYCHHSI €K3aMEHaIlIiHOT cecii y BCTAHOBIICHUH JEKaHOM
(baxkynbTeTy TEpMiH.

BucraBneHHs migcyMKOBOI OIIHKY 3AIMCHIOETHCS 32 IIKaNOl0, HaBeaeHo B Tabmuii "[llkama
OLIIHIOBAHHSA: HaioHanbpHa Ta CKTC".

IIIkaja oninoBaHHsA: HanioHaJabHA Ta EKTC

Cyma Gais 32 pei B | Ontinika Orminka 3a HAI[IOHATHHOIO IIKAIOI0
HABYAIBHOI TisUIbHOCTI | €KTC | AU €K3aMeHy, KypCOBOIO IPOCKTY U1 3Ky
(po6oTH), TPAKTUKH
90—-100 A BIJIMIHHO
82 -89 B
noope

74 - 81 C 3apaxoBaHO

64-73 D .

5063 = 3aJI0BLIBHO

35-59 FX HE3310BUIBHO HE 3apaxoBaHO
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@®opMH OLIHIOBAHHS Ta PO3MOALT OaliB HaBeneHO y Tabmuii "PedTHHr-mIaH HaBYAIbHOI
JVCIHTLUTIHT".

PeliTHHI-IJIaH HABYAJILHOI AMCIUILIIHA

Tema

(I)OpMI/I Ta BUAU HABYAHHA

®opmu
OLiIHIOBAHHSA

Max
0aJ

11 MHO2KHMH 1 BIIHOIIICHb

Tema 1. Teop

Ayoumopna poooma

Jlekuis

Jlexuist Nel. Teopiss MHOKUH

Jlexiist Ne2. binapHi BiTHOIIICHHS

IIpakTruHe 3aHATTA

[Tpaktuune 3ansatTs Nel. Teopis MHOXKHH

[Tpaktuune 3ansaTTs Ne2. biHapHi BinHO-
IICHHS

JlaboparopHe 3aHATTS

Jlaboparopue 3ansatrs Nel. Teopis MHO-
KHUH

JlaGopaTopHi
poboTu

JlaGopatopue 3ansaTTst Ne2. binapHi Bin-
HOIIICHHS

JlaGopaTopHi
poboTu

Camocmiitna poooma

IIuTanus Ta 3aBOaHHs
JI0 CaMOCTIHHOTO
OTIPALIOBAHHS

[Tomryk, migbip Ta Orisf JiTepaTypHUX
JDKEpes 3a 33aJaHOI0 TeMAaTHKOIo, OIpa-
IIOBaHHS JIeKIiiHOrO Marepiany. Buko-
HaHHS JIOMAIIHHOTO MPAKTUYHOTO 3a-
BJAHHA IIOJO il HaJ MHOXXUHAMH, JO-
BEJICHHS TEOPETUKO-MHOKUHHUX CIIIB-
BiTHOIIIEHBb; TOOya0Ba miarpam Elinepa-
Benna mi1s reomerpuyHOi iHTEpHpeTanii
CIIIBBIOHOIIEHb, MDK MHOKMHAMH, aHaII3
OiHApHHX BIIHOIIEHH 3 TOYKH 30PY OCHO-
BHUX BJIACTHBOCTEH Ta OCHOBHUX THITIB

Homarne
3aBJaHHS

IHATOpHMH aHAJI3

Tema 2. Kom0

Ayoumopna poooma

Jlekuis

Jlexuist Ne3. KomOinaropuuii anamni3

IIpaxkTruHe 3aHATTA

[Tpaktuyne 3anatTs Ne3. KomGinarop-
HUH aHami3

IIuceMoBa
KOHTPOJIbHA
poboTa

Jlaboparopre 3aHATTS

JlaGopatopue 3anarTs Ne3. KombGinatop-
HUH aHami3

JlaGopaTopHi
poboTu

Camocmiitna poooma

IIuTanus Ta 3aBOaHHs
JI0 CaMOCTIHHOTO
OTIPALIOBAHHS

[Tomryk, miabip Ta Orisf JiTepaTypHUX
JDKEpes 3a 33aJaHOI0 TeMaTHKOIO, OTpa-
IIOBaHHS JIeKIiiHOrO Marepiany. Buko-
HaHHS JIOMAIIHHOTO MPAKTUYHOTO 3a-
BJAHHS Ha 3aCTOCYBAaHHS OCHOBHHX IIpa-
BUJI KOMOIHATOPHOTO aHali3y Ta Miapa-
XYHOK YHCJIa OCHOBHHUX KOMOIHATOPHHX
KOoH(irypariiii 0e3 MOBTOpeHb Ta 3 IO-
BTOPEHHSIMH; pO3B'SI3aHHS KOMOiHATOp-
HUX 33734 TepelliuyeHHs, Meperiky, po3-
OUTTS HATYypaJbHUX YHCEI

Homarne
3aBJaHHS




Ayoumopna poooma

Jlekuis

Jlexuist Ne4. HeopienToBasi rpadu

Jlexuist NeS. OpientoBani rpadu

Jlexist Ne6. TpancnoptHi Mepexi

IIpaxkTruHe 3aHATTA

[Tpaktuune 3ansatTs Ned. HeopieHToBaHi
rpadu

B'I3HOCT, MOOYIOBY IW3'FOHKTUBHUX 1
KOH'TOHKTUBHUX (JIOCKOHAJIUX JIH3'TOHK-
TUBHUX 1 KOH'IOHKTHBHHX) HOPMaJIbHHX

[Tpaktuune 3ansatts NeS. OpieHToBaH1 [TucemoBa
rpadu KOHTPOJIbHA 9
pobora
& | Jlaboparopue 3ausitrs | JlaGoparopue 3anaTTs Ne4. Heopienro- JlaboparopHi )
g BaHi rpadu poGotu
= Jlaboparopure 3ansaTTs Ne5. OpieHTOBaH1 JlaboparopHi 2
.i rpadu poboTu
(= .o
S Camocmiitna poooma
et | [IuTanns Ta 3aBRaHHs | [Tomryk, migGip Ta OIS JITEpaTypHHX
g A0 CaMOCTIMHOTI'O JDKEpEIl 3a 3aJaHOK0 TEMAaTUKOI, OIlpa-
& | OTparoBaHHA IIOBaHHS JIeKIiiHOTrO Martepiany. Buko-
HaHHS JIOMAIIHROTO TMPAKTUYHOTO 3a-
BJIaHHS IIOJI0 CIOCO0IB 3aBIaHHS HEOPi-
€HTOBAaHMX Ta OPIEHTOBAHUX TpadiB, Bi-
JIIIYKaHHS JIAHIIOTIB MIHIMAJIBHOI JOB- Jomarue 6
KUHU MDK JBOMa BEpIIMHAMU HEOPI€H- 3aB/IaHHSA
TOBaHOTO Tpada Ta moOyJOBY EKOHOMIU-
HOTO JIepeBa; BINIIYKAaHHS KPUTHYHOTO
gacy 1 KPUTHYHOTO INUISAXY BUKOHAHHS
KOMIUIEKCY pOoOIT Ha CITKOBOMY Tpadiky;
00YHCIICHHSI IOBHOTO Ta MaKCHMAJIbHOTO
MOTOKIB Ha TPAHCIIOPTHINA Mepexi
= Ayoumopna poooma
= : . .
z Jlexuis Jlexist Ne7. AnreGpa BUCIIOBJICHb Konoxsiym 1 11
2 . .
g Jlexist Ne8. Jloriuni hopmynu — —
'g | lIpakTnyHe 3aHATTSA [Tpaktuyne 3anaTTs Ne6. Anrebpa Bu-
-é cioBieHs. Jloriuni popmynu
= | JIabopatopue 3auATTA | JTaGoparopHe 3aHATTS Ne6. AnreGpa Bu- JlaboparopHi 2
% ciosieHsb. Jloriuni popmynu poboTu
2 Camocmiitna poooma
=) . . .
5 [uranus TEi 3aBIAHHS | [Tomryk, migdip Ta OISR JIITEpaTypHHUX
E 0 CaMOCTIMHOTO JOKEpeN 3a 3a/1aHOI0 TeMaTHKOlo, OIlpa-
8 OIIpalfOBaHHA IIOBaHHS JICKIliiHOTO Martepiany. Buko-
'S HaHHS JIOMAIIHROTO MPAKTUYHOTO 3a-
= . Homarue
5 BJAHHS I1[0JI0 BUPIILIEHHS MPOOIEMH PO3- 3
<« 3aBJAHHS
<
=
=
-5}
[

¢dopm noriuHuX HopmMyn




Tema 5. ByJaesi pynkmii

Ayoumopna poooma

Jlekuis

Jlexuist Ne9. bynesi pyHkiii

Jlexuist Ne10. 3actocyBanHs OyneBUX
byHKIIiI

CamocriifHa
TBOpYa poboTa

IIpakTruHe 3aHATTA

[Tpaktuune 3anartsa Ne7. bynesi GpyHKii

IIpakTiune 3ana1Ta Ne8. 3acTocyBaHHs
OyneBux (HYHKITII

JlaboparopHe 3aHATTS

JlaGopatopue 3ansatTst Ne7. bynesi ¢pyn-
KLii

JlaGopaTopHi
poboTH

Jlaboparopre 3ansaTrs Ne§8. 3actocyBaH-
Hs1 OyneBuXx (yHKIIN 10 aHai3y Ta CHH-
T€3y KOHTaKTHHX CXeM

JlaGopaTopHi
poboTu

Jlaboparopre 3ansaTts Ne9. 3acrocyBaH-
Hs1 OyneBux (yHKIIN 10 aHai3y Ta CHH-
TE3y JOTIYHUX CXEM

JlaGopaTopHi
poboTu

Camocmiitna poooma

IIuTanus Ta 3aBOaHHs
JI0 CaMOCTIHHOTO
OTIPALIOBAHHS

[Tomryk, migbip Ta Orisf JiTepaTypHUX
JDKEpes 3a 33aJaHOI0 TeMAaTHKOIO, OIpa-
IIOBaHHS JIeKIiiHOTrO Martepiany. Buko-
HaHHS JIOMAIIHHOTO MPAKTUYHOTO 3a-
BJIAaHHS 1100 CIOCOOIB 3aJaHHs, KAHOHI-
YHOI MiHIMi3auii OyneBuX QyHKLIHA Ta iX
3aCTOCYBaHHS JI0 aHA3y W CHUHTE3y
KOMOIHAIIIHUX cXeM

Homarne
3aBJaHHS

Tema 6. [IpequkaTu i KBaHTOPH

Ayoumopna poooma

Jlekuis

Jlexuist Nell. IlpenukaTu i KBAHTOPH

IIpaxkTruHe 3aHATTA

[Tpaktuune 3auatTs Ne9. [Ipeaukaru i
KBaHTOPH

IIuceMoBa
KOHTPOJIbHA
poboTa

Camocmiitna poooma

IIuTanus Ta 3aBOaHHs
JI0 CAMOCTIHHOTO
OTIPALIOBAHHS

[Tomryk, miabip Ta OrJsf JiTepaTypHUX
JDKEpes 3a 33aJaHOI0 TeMAaTHKOlo, OIpa-
IIOBaHHS JIeKIiHOrO Marepiany. Buko-
HaHHS JIOMAIIHHOTO MPAKTUYHOTO 3a-
BJAHHA I0JI0 BUKOHAHHS JIOTTYHUX OIle-
paiiif HaJ IpeauKaTaMu, 3aIucy BUCIIOB-
JIeHb MOBOIO MpEIUKaTiB, (HopMyIIOBaH-
HSl TBEPJUKEHb, 3aIMCAHUX MOBOIO JIOTIKH
MpeIMKaTiB Ta KBaHTU(]IKAIIT TpeKaTIB

Homarne
3aBJaHHS

il cKiH-

YEeHHUX aBTOMATIB

Tema 7. EnemenTu Teop

Ayoumopna poooma

Jlekuis

Jlexuist Nel2. EnemenTt Teopii ckiHUEH-
HUX aBTOMATIB

Konoksiym 2

11

Camocmiitna poooma

IIuTanus Ta 3aBOaHHS
JI0 CaMOCTIHHOTO
OTIPALIOBAHHS

[Tomryk, miabip Ta OrJsf JiTepaTypHUX
JDKEpes 3a 33aJaHOI0 TeMAaTHKOIo, OIpa-
IIOBaHHS JIeKIiifHOrO Marepiany. Buko-
HaHHS JIOMAIIHHOTO MPAKTUYHOTO 3a-
BJAHHSA IIOJIO 3a/laHHS CKIHYCHHHUX aB-
TOMATIB aHAJITHYHUM, TaOJIUYHUM, Mat-
puuHUM, rpadiyHM criocobamH, iX aHa-
T3y ¥ CHHTE3Y

Homarue
3aBJaHHS
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PexomengoBaHna Jiiteparypa

OcHoBHA

1. Juckperna matematuka [EnexTpoHHe BuaanH:| : HaBuainbHui nocionuk / T. B. Jlenuco-
Ba, B. ®. CenuykoB. — XapkiB : XHEY im. C. Ky3nens, 2019. — 288 c¢. — Pexxum nocrymy :
http://www.repository.hneu.edu.ua/handle/123456789/22003

2. JluckperHa MareMaTHKa. METOIMYHI pEeKOMEHAallii M0 caMOCTiHHOi poOoTH 3 TemH
"Teopia rpadiB" i cTyAeHTIB ramxysi 3Hanb 12 "[adopmartiiini Texnosorii" nepmoro (6akamaBp-
cpkoro) piBHs [Enexkrponnuii pecypc] / yxiu. T. B. Jlenucosa, B. @. CenuykoB; XapKiBChbKUI HaIli-
oHaJbHUN ekoHOMIuHUH yHiBepcuteT iM. C. Ky3nens. — Enextpon. Tekcrosi aas. (11,7 MB). — Xa-
pki: XHEY im. C. Kysnwens, 2020. - 99 c¢. - Pexum jgocrymy
http://repository.hneu.edu.ua/handle/123456789/23848 .

3. IuckperHa maremartuka. MeTOOWuYHI peKOMEHJAIil 0 CaMOCTIHOiI poOOTH 3 TeMu
"Teopis MHOKHH 1 BiIHOIIEHB" JUIsl CTYACHTIB Taiy3i 3HaHb 12 "[ndopmartiiini TexHosorii" nepuro-
ro (GakanmaBpcbkoro) piBHs [Enexrponnuii pecypce] / yknan. T. B. Jlenucosa; XapKiBChKUi HaIlio-
HaJIbHUH ekoHOMiuHMH yHiBepcuTeT iM. C. Ky3ners. — Enekrpon. Tekcrosi aas. (10,7 Mb). — Xap-
kis: XHEY im. C. Ky3nmens, 2021. - 79 «c¢. - Pexum  gocrymy
http://repository.hneu.edu.ua/handle/123456789/26063 .

JlomaTkoBa

4. OciTHbO-TIpodeciiiHa nporpaMa "YmpaBiiHHS CKIAAHUMU cucteMamu'" [EnexTpoHHMA
pecypc]. — Pexxum noctymy : https://www.hneu.edu.ua/wp-content/uploads/2021/07/Upravlinnya-
skladnymy-systemamy-OPP-2021-bakalavr.pdf .

5. Cenuykos B. @. MinimMizauis OyneBux (yHKIIiH 32 HOMepaMu HaOOpiB 3HaYEHb apTryMeH-
TiB / B. ®. Cenuykos, T. B. Jlenucosa // OTKpbITbIe HH(MOPMAIIMOHHBIE 1 KOMIIBIOTEPHBIE HHTETPU-
pOBaHHBIE TEXHOJIOTMH: Hayd. Tp. — XapbKkoB : Hail. aspokocm. yH-T "XAHN", 2019. — Beim. 83. — C.
156-167. — Pexum noctymy : http://nti.khai.edu/ojs/index.php/oikit/article/view/696/751

6. CenuykoB B. ®@. v-miniMizanis OyneBux (QyHKIIIH 32 MaTpHUILIEIO BIICTAHEW Ta 3BEICHHAM
70 331a4i MaTeMaTH4HoTo nporpamyBanHs / B. @. Cenuykos, T. B. Jlenucosa // Bigkpuri iHdop-
MaIliiiHi Ta KOMIT'TOTepHI iHTerpoBaHi TexHoJoril: 30. HayKk. np. — XapkiB : Hai. aepokocm. yH-T
"XAI", 2020. — Bun. 88. — C. 123-133. doi: 10.32620/01kit.2020.88.10 — Pexum nocrtymy :
http://nti.khai.edu/ojs/index.php/oikit/article/view/1254/1330.

7. luckpeTHa MaTeMaTHKa : METOJUYHI peKOMEHAaIil 10 1abopaTOpHUX POOIT I CTy/AEH-
TiB ranmy3i 3HaHb 12 "lHdopmariitai Texnonorii" nepmoro (OakamaBpcbkoro) piBHs / ykiman. T. B.
Henucosa, B. @. CenuykoB. — Xapkis : XHEY im. C. Ky3nems, 2018. — 114 c.

8. Hixonwscwkuit 0. B. Jluckperna maremaruka : niapy4yauk / FO. B. Hikonbscekuii, B. B.
[Maciunuk, FO. M. IllepOuna ; 3a pen. B. B. Ilaciunuka. — 5-te Buz., BUmp. Ta Aonos. — JIbBiB : Ma-
raomisf-2006, 2019. —432 c.

9. Kypasuak JI. M. JluckperHa MaremaTuka il IporpaMicTiB : HaB4. moci6. / JI. M. XKy-
paByak. — JIpBiB : BumaBaunTso JIsBiBCchKOT momiTexHiku, 2019. — 420 c.

10. XKypapuak JI. M. [IpakTukym 3 KOMI'IOTEPHOI TUCKPETHOI MaTeMaTHKH : HaBY. MOci0. /
JI. M. XKypasuak, H. I. Mensnukosa, I1. B. Cepatok ; Ham. yu-t "JIbBiB. [lomitexnika". — JIbBIB :
Bun-so JIsBiB. nomirexuiku, 2020. — 313 c.

11. Hakoneuna T. B. Jluckperna maremaruka. [IpakTuky™m : HaBY. mocCi0. A CTYIEHTIB
cuern. 124 —"Cucremuuii ananiz" / Hakoneuna T. B. — lninpo : bina K. O. [Bun.], 2019. — 88 c.

12. luckperHa maremaTtuka ajs iHpopmarukis : HaBd4. mocib. / C. B. Bbpasunceka, T. M.
JlyO6oBuK ; 3a pen. n-pa ¢i3.-mat. Hayk, npod. A. I. Koconama ; IBH3 "Vkp. nepx. XiM.-T€XHOI.
yH-T". — duinpo : ABH3 YIXTY, 2018. — 150 c.

13. bopucenko O. A. JluckpeTHa MaTeMaTHKa : MiIPYYHUK JUISI CTYJCHTIB BUILUX HABYAIIb-
Hux 3aknaniB / O. A. bopucenko. — Cymu : YHiBepcuTeTrcbka kaura, 2019. — 255 c.
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Inpopmaniiini pecypcu B InTepHeri

14. Po3MilieHHsT HaBYAIILHO-METOAMYHOTO 3a0e3neueHus Ha caiiti [IHC naBuansHOT quciu-
ik "/luckperna Maremaruka' Juis  JeHHOI (OpMH HaBYaHHI. — Pexum gocrymy
https://pns.hneu.edu.ua/course/view.php?id=4305 .

15. Po3MileHHsT HaBYAIILHO-METOAMUHOTO 3a0e3neueHus Ha caiiti [IHC naBuansHOT quciu-
wiiHn  "JluckperHa Maremaruka' Juis 3a049HOI (OPMH HaBYaHHSA. — PEXUM JOCTyIy
https://pns.hneu.edu.ua/course/view.php?id=4474 .

16. JluckpeTHa MaTeMaTuKa : TEOPist MHOXUH 1 BiTHOIIEHb, KOMOIHATOPUKA, YHCICHHS BU-
CIIOBIIIOBaHb : HaBy. moci0. / H. I1. Tmenosa. — Kuis : BIIL] "Kuiscekuii yHiBepcuter", 2018. — 103
c. — Pexxum nocrtymy : http://pdf.lib.vntu.edu.ua/books/2020/Tmenova_2018 103.pdf.

17. JluckpeTHa MareMaTuka : HaBYAIBHUN MOCIOHHMK IJIS CTYACHTIB crelianbHOCTI 123
"Komm'toTepHa imkeHepis", crnenianizanii "Komm'torepHi cuctemu Ta Mepexi" [EnekrponHuii pe-
cypc] / M. A. HoBotapcbkwii ; KIII im. Iropst Cikopebkoro. — Enekrponsni TekcToBi naHi (1 ¢aiin:
10,66 Moaiit). — KuiB : KIII im. Iropss Cikopcekoro, 2020. — 278 c. — Pexum poctymy :
https://ela.kpi.ua/handle/123456789/37806 .

18. OcHOBU IUCKpPETHOT MaTeMaTuku : HaBy. 1oci6. / B. M. KomoBcekuii. — Yxkropos : T1I1
"AYTJOP-IIIAPK", 2020. — 128 c¢. — Pexum pgocrymy : https://dspace.uzhnu.edu.ua/
jspui/handle/lib/31664 .

19. MeTtouuHi BKa3iBKH 10 MPAKTHYHUX 3aHATH T4 CAMOCTIHHOT poOOTH CTYAEHTIB 3 JHC-
UIUTIHE «J{MCKpeTHA MaTeMaTHKa» ramxy3b 3HaHb 12 "[ndopmariiini TexHonorii" / Ykmanaui: Sc-
Hiit O.I1., T'amun I1.B., Kpusa H.P. — TepHonins : TepHOnibChKUil HAI[IOHANBHUN TEXHIYHUN YHI-
Bepcurer  imeni IBama  Ilymos, 2019. — 40 c. — Pexum  gocrymy
http://elartu.tntu.edu.ua/handle/1ib/29428 .

20. Crapuenko B. B. Jluckperna maremaruka. IIpakTUKyM 3 pillleHHS 3ajad 32 TEMOIO
"Kombinaropuka" : meron. BkasiBku / B. B. Crapuenko. — Mukomnais : Bun-Bo UHY im. Ilerpa Mo-
rim, 2021, — 36 c¢. — (Meromuuna cepis; Bun. 328). — Pexum gocrymy
https://dspace.chmnu.edu.ua/jspui/handle/123456789/442 .

21. Mapuenxko, JI. H. /luckperHast maTemaruka: OyneBbl (yHKIUHA U HEKOTOPBIE UX Pealu-
3anuy : mpaktuaeckoe nocoodue / JI. H. Mapuenko, B. H. Cemenuyk ; ['omenbckuii roc. yH-T uM. ©.
Ckopunbl. — Tomens : ITY wum. @. Cxopunsl, 2019. — 47 c. — Pexum pocrymny
https://elib.gsu.by/handle/123456789/6744 .
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