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Marpuii ta omepamii Hax HuMU. OOepHEHa MaTpullsd, YMOBU iCHYBaHHS OOCpHEHOI Marpuil M
aNropuT™ ii 00UYHCcIeHHs. MaTpu4Hi piBHIHHS.

Buznaunuku 2-1o Ta 3-10 HOPSIAKY.

Cucremu JiHIHHUX HEOJHOPIIHUX piBHSAHB. PO3B’A3yBaHHSA CHCTEM JIHIMHUX PIBHSHb METOIOM
obepHeHo1 Marpuili Ta MmetogoM Kpamepa.

Bekropu Ha rutomuHi Ta y npoctopi. JliHiiHI oneparii Haxg BekTopamu. CKaasipHUl, BEKTOPHUH Ta
MilIaHuK JOOYTKU BEKTOPIB, IXHI BIIACTHBOCTI Ta 3aCTOCYBAaHHS.

[Toxin Bimpi3ka y 3aJaHOMY BifHOIIEHHI. Buau piBHAHHS npsMoi Ha mionyHi. KyT M npsamMuMu.
YMOBH napanienabHOCTI Ta NEPIEHAUKYISIPHOCTI IpAMUX. BincTanp BiJ TOYKH 10 MPSIMOI.

Jlinii gpyroro mopsaaky. PiBHsHHS Kona, enirnca, rinep0oiu, napadonu.

Bunu piBHsHHS miuomuHy. KyT MK muiomuHaMyu. YMOBHU IapajieabHOCTI Ta MEPHEeHIUKYISIPHOCTI
TUIONIMH. BiicTaHb BiJ TOUKH 0 IJIONTUHH.

[Tpsima y mpocTopi. Buau piBHAHHS npsiMoi y npocTtopi. KyT Mix npsMumu. YMOBH HapaseibHOCTI
i IepIeHIUKYIIIPHOCT] MPSMHUX.

B3aemHe po3ranryBaHHs MpsMOI 1 MJIOMMHK Y npocTopi. KyT MK npsMoro Ta IUIOIUHOW. YMOBU
napajeabHOCTI Ta NEPIEHAUKYISIPHOCTI IPAMO] 1 TutomuHu. [lepeTuH npsamoi Ta IomKHY.
YwucIioBi MOCiJOBHOCTI Ta IXHI rpaHulli. Bakausa rpanuis.

[TonsarTss QyHKuii oxHiei 3MinHOI. I'pannus ¢ynkmii B touri. [lepma i mpyra BaKIMBI TPaHMIIL.
Henepepsuicts dynkuii. Kinacudikaiis To4ok po3puBy GyHKIII.

[Toxinui emementapHux ¢yHkuid. IlpaBuna ngudepeHmiroBanHs ckianeHoi, oOepHeHOi Ta
napaMeTpuuHo 3aaaHoi ¢yHkmii. Jdudepenmian ¢yukmii. [loxigai Ta gudepeHmiany BUIIUX
NOPS/IKiB. 3HAXOMKEHHS JIOKAJBHUX eKCTpeMyMiB (yHKii onHiel 3MiHHOI. Haiibinpie i HaiiMeHTIe
3Ha4YeHHA (DYHKIIT Ha BIAPI3KY.

[Tonsttra ¢GyHKuii Oaratbox 3MiHHMX. YacTHHHI MOXiAHI CKJaaeHoil Ta HesBHOI (yHKIil. [loBHUI
mudepennian ¢ynkuii. [Toxinna 3a wHampsmom. I'pamieHt. YacTHHHI MOXiAHI BUIIMX MOPSAKIB
¢yHK1ii 0araTb0X 3MIHHUX.

[ToHATTS HEBUM3HAUEHOIo IHTErpaja Ta ioro BiaacTUBOCTI. Tabmuus iHTerpaniB. OCHOBHI METOIU
IHTErpyBaHHA: 3aMiHa 3MIHHOI IiJl IHTETPAJIOM; IHTETPyBaHHS YaCTUHAMU; IHTETpyBaHHS JPOOOBO-
panioHaJbHUX (YHKIIIH.

Busnauenuil iHTerpas, Moro BIacTUBOCTI. 3aCTOCYBaHHSI BU3HAUEHOTO IHTErpaja /10 3aaad (Ppi3uku
Ta MEXaHIKH.

HesnacHi iHTerpanu nepuioro Ta apyroro poxay. Kpurepii 301kHOCTI HEBIaCHUX 1HTETpaiB.
[Toxgiitauit iHTerpan. IloaBiiHMI iHTErpan B MOJSPHUX KOOpAMHATAX. 3aCTOCYBaHHS MOABIMHMX
IHTErpaiB 10 OOYUCIIEHHS IJIOL] Ta 00’ €MIB.

KpuBoniHiliHi i1HTETpaIy MEPIIOTO 1 JPYTOro POAY.

Cyma Ta 301KHICTh YiCcIoBOTO psiny. OCHOBHI BIACTHBOCTI 301)KHUX YMCIOBUX PsiIiB. 3HAKOAOAATHI
yuciaoBl psaau. O3Haku 301KHOCTI. 3HAKO3MIHHI YHCIIOBI psiin. Teopema JleitoauIs. AGCOTIOTHA Ta
YMOBHa 301KHICTb PsIIiB.

[Tonstra creneneBoro psny. Teopema AOens. Paaiyc 1 o6macte 30ikHOCTI. Psnu Teitnopa-
Maknopena. Po3knan enemeHTapHUX (QYHKIIH y CTENEHEB] psIu.

[Tonsarrs audepenuiadbHoro piBHSHHA. JudepeHmianbHi piBHAHB MEPIIOrO TMOPSAKY 3
BIJIOKPEMITIOBAHUMH 3MIHHUMH.

JliHiitH1 Ta OMHOPIIHI AUQepeHIIiaabHl PIBHSIHHS MEPIIOTO MOPSAKY

Po3B’s13yBaHHs JTiHIMHUX AU(EpeHIiaTbHUX PIBHAHb BUIMX MOPSJIKIB 13 CTATUMH KoedillieHTaMH.
Merton Bapiariii cTanoi Ta METOI HEBU3HAYCHUX KOS(DIIIEHTIB.

Enementn kombGiHaropuku. BumangkoBi moxmii Ta nmii Hajmy Humu. KiacuyHe, reoMeTpuyHe Ta
CTaTUCTUYHE O3HAYCHHs WMOBIpHOCTI. TeopeMu nogaBaHHs Ta MHOKEHHS iIMOBipHOCTEH. Dopmyna
nmoBHO1 HMoOBipHOCTI. ®Dopmyna baiteca. IlocnimoBHICT He3aIeKHUX BHMPOOyBaHb. Dopmyra
Bepuymmi. JlokanbHa Ta iHTerpanbHa ¢opmyan Myaspa-Jlamnaca, popmyna ITyaccona. Bunankosi



BeJIMYMHUA. YUCIIOBI XapaKTEPUCTHKU BHUITAJKOBUX BEIMYMH. BumagkoBi BekTopu. Yuciosi
XapaKTePUCTUKH BHITAJKOBUX BEKTOPiB. 3aKOHM PO3IOLTY BUIIAKOBUX BEIUYMH. 3aKOH BEITMKUX
yucen. I'paanyni Teopemu. ['eHepanbHa 1 BUOipKOBa CyKymHOCTI. CTaTUCTHYHI PSAIU PO3MOILTY
BuOipku. [lomiron Ta ricrorpama yactotr. EMnipuyna ¢yskiist po3noainy. YnuciioBi XapakTepuCTUKA
CTaTUCTUYHOTO PO3MOJILITY BHOIPKH.

Busnauenns BumankoBoro mporecy. Kiacudikamis BUMagkoBuUX mpoueciB. XapaKTepUCTHKU
(MaTeMaTuyHe CHOAIBaHHA, JUCHEPCIS Ta KopensliiHa (QyHKIIiS) BUMAJAKOBHX MPOILECIB Ta iXHI
BJIACTHUBOCTI.

BusnauenHsi cramioHapHOTO BHIAAKOBOTO Iporecy. CrekTpadbHUM pPO3KIaA CTalioHaApHOTO
BUIIJIKOBOTO MPOIIECY HAa CKIHYEHHOMY Ta HECKIHYeHHOMY iHTepBanax. CrekTpalibHa T'yCTHHA
BUIIAJIKOBOTO Tporiecy. Teopema Binepa-Xinunna.

[lepeTBOpeHHsST CTAI[lOHAPHOTO BHUMAJKOBOTO TMPOIECY CTallIOHAPHOIO JIIHIHHOK CHCTEMOIO.
YactoTHa XapaKTepUCTHKA CTalliOHAPHOI JIHIHHOI cUcTeMH. PO3paxyHOK MareMaTHYHOTO
CIIOJIBaHHS, TUCHEPCIi Ta CIEKTPaNbHOI TYCTUHH CTAI[IOHAPHOTO BUIAJAKOBOTO MPOIECY Ha BUXOI
JHIAHOT cTaIliOHAPHOT CUCTEMH.

[Totoku momiii, iXHi BIacTUBOCTI Ta knacudikaris. HaltnpocTimmii (myacCoHIBCbKUI) MOTIK. 3aKOH
PO3MOIUTY TTPOMIKKY Yacy MiX CYCITHIMHU IMOMISIMH HAWIPOCTIIIOTO TOTOKY. BU3HAYCHHS TOTOKY
[Tanibma Ta Epnanra. 3akoH po3noily NpoOMDKKY 4acy MK CYCIAHIMU NOAIsIMU OoTOKY Eprnanra.

Jlorika BucnoBitoBaHb. OcHOBHI MOHATTS. Jloriuni 3B’s3ku. Jloriuni ¢opmynH, iX CHHTaKCHC Ta
CEeMaHTHKa. 3HaueHHs IicTWHHOCTI. Talmumi ictuHHOCTI. [HTepmperarii. 3akoHW JIOTIKH
BUCJIOBIIIOBaHb. KOH FOHKTUBHA Ta A3 IOHKTHBHA HOPMaJlbHI (DOPMH.

[ToHSATTS MHOKMHH, €JIEMEHTa MHOKUHHU, MAMHOXUHHU. Tunu mHOKUH. Koprex. JlekapTiB 100yTOK
MHOkMH. Onepauii Hax MHOXHHamU. Jliarpamu Benna. Binaphi psaku.

[TpaBmiio cymu ta 100yTKy. POo3MillieHHS Ta CIONy4eHHS 3 MOBTOPEHHSMH Ta 0€3 MOBTOPEHb.
[TepecTaHOBKM 3 MOBTOPEHHAMHU Ta 0€3 MOBTOPEHb. 3a/iaya Mpo IUIOYUCENbHI PO3B’A3KH PIBHSHHS.
AJNTOPUTMU TeHEpYBaHHS NIEPECTAHOBOK Ta CIOJIYUYEHb Y JIEKCUKOTPAdIuHOMY TTOPSIIKY.

binom Herorona. BnactuBocti OiHomiambHMX KoedimieHTiB. Ilpunmun [ipixie. I[IpuHuun
BKITIOUCHHSI-BUKITIOUEHHS.

TBipHa (hyHKLI U1 CHIOIyYeHb 0e3 MOBTOPEHb Ta 3 OBTOPEHHAMH.

JIiH1liH1 OAHOP1AHI PEKYPEHTHI PIBHSHHS 31 CTAIUMU Koe(illieHTaMu.

[TonsaTTs mpo rpad. OpieHToBaHUi 1 HeopieHTOBaHUH rpad, mynprurpad, ncesaorpad. Beprmnuy,
pebpa, nyru, netni. CnemianbHi KJ1acu IpocTuX rpadis.

Criocobu 3ananss rpa¢iB. MaTtpulsd iHIMASHTHOCTI, MaTpULl CYMDKHOCTI, CHHCOK Map, CIHUCOK
CYMDKHOCTI JUISl OPIEHTOBAHUX 1 HEOPIEHTOBAHUX TpadiB.

[Insgx Ta UUKI Yy HEOPIEHTOBAaHUX Ta OpIEHTOBAHUX rpadax. 3B'A3HICTH Yy HEOPIEHTOBAHUX Ta
opieHToBaHuX rpadax. Touku 3'equanns Ta Moctu. Llukmm Eiinepa ta ['aminbToHa.

3BaxkeHi rpadu. Anropurmu JlekcTpu Ta Droiaa MomyKy HAMKOPOTIIOTO NIIAXY y rpadi.
Anropurmu nonryky B0 (DFS-meton) ta Bimp (BFS-meton).

BrnactuBocti anroputmiB. Tunu anroputmiB. CkiagHiCTh anropuTMiB. Kommosuilii anropurmis:
CyIeprno3uilisi, 00’ €JHaHHS, PO3TadyKeHHs, 1Tepallisl.

AOctpakTHi andasitu. Orneparii KOHKaTeHallil, BXOMKEHHA, 3aMiHM. AJdaBiTHUN omneparop.
Konysanbhi andasiTHi oneparopu. Criocodbu 3aaHHA ajigaBIiTHUX ONEPaTOpiB.

CucreMu HOpMaJbHHMX alropuTMiB MapkoBa. Oneparop MiJICTAaHOBKM 1 pO3Mi3HABa4 BXOKEHHS.
Hopmanbhai anroputmu. [TpuHimn Hopmaizaiii. YHiBEpcaIbHUI HOPMATbHUN aITOPUTM.
PexypcuBHi QyHkiii. DyHKIis HACTYHNHOCTI, HYIb-QYHKIIS, (QYHKIiS BHOOPY apryMEHTIB;
OTIEpaTop CYMNEPIO3UIlli, Omeparop MPUMITHBHOI peKypcii, omeparop MmiHimizamii. [IpumiTuBHO-
PEKYPCHBHI, YaCTKOBO-PEKYPCHBHI, 3arajlbHO-peKYpCHUBHI Ta yHIBEpCalbHI PEKYpCHBHI (YHKIII.



Teza Yepua. Te3a Tropinra.

AnroputmiyHa cuctema Tropinra. Mammna Tropinra. @opManbHe BU3HAUEHHS MalIMHU TropiHTa.
VYHiBepcanbHa MamuHa TropiHra.

Anroputmiyna cuctema Ilocra. PiBHomoctymna anpecHa mammHa. [IpoGrmema posmi3HaBaHHS
CaMO03aCTOCOBHOCTI aJITOPUTMIB Ta IIPoOIeMa 3yIUHKH.

Baxxkoposs’si3Hi 3a1aui. [loninomiansai anroputMu. HenerepminoBani mammnu Tropinra. Kinacu P-
ta NP-noBHotH. [IpoGnema P = NP. Ilominomianbha 3BigHicTh. NP-1oBHI 3amadi. JloBenenus NP-
noBHOTH 3ajadi. [Tpuknaau NP-nmoBHux 3ama4. NP-Baxkki 3ajadi.

[arepnonsuis. Ky6iuni crnaitau. [nteprionsiiini Muorounenu Jlarpanxka ta HeiotoHa.

UucenpHe mudepeHiiroBanHs. Meronu moOymoBu (HOpMYIT IS YHCEIBHOTO AU(EPCHITIIOBAHHS
TounicTs GOpMYI U YHCETHHOTO MU epeHIitoBaHHS. MeToau MOKPaIIeHHs TOYHOCTI.

UYucenvHe iHTerpyBaHHs. Ksaaparypui ¢opmynun Hprotona-Koreca. Meroqu moOynoBu
kBajparypHux (opmyi. TouHicTh KBagpaTypHUX (hopMyIL.

YucenbHi METOAM PO3B'A3aHHS CHCTEM JiHIMHUX anreOpuyHux piBHAHb. Meton ['ayca. Meron
nporonku. LU-po3knan. Itepamniiini MmeToau.

YucenpHl METOIM pPO3B’s3aHHS HEIIHIMHUX PIBHAHb 3 OJHHMM HEBIIOMHM. YHCETbHI METOAH
pO3B’si3aHHA anreOpaiyHuX piBHSAHL. UNCEIIbHI METOM PO3B’I3aHHS CUCTEM HEJIIHIHHUX PIBHSHb.
YucenpHl MeTOIM po3B’s3aHHA 3anadi Komri mist 3BU4aiiHUX JuQEpeHIiaIbHUX PIBHSAHB MEPIIOTO
nopsiaKy. TouHiCcTh, 301KHICTD, CTIMKICTD METOIIB.

Pi3Hu1eB1 MeTOAM PO3B’sA3aHHS KPA€BOi 3a4a4i sl 3BUMAHHUX AU(epeHiaTbHIUX PIBHSIHD APYTOro
nopsiaky. TouHiCTb, 301KHICTD, CTIMKICTD PI3HUIIEBUX PiBHSIHb.

3amaul MareMaTHYHUX METOMIB JOCIIKEHHS omepamiil. 3ajnadi JIHIMHOTO NporpamyBaHHS.
Cummnekc-meroi.  Cummiekc-tabmumi. MeTtoau 3aBAaHHS IOYaTKOBOIO — ONOPHOTO  IUIAHY.
MoaudikoBanuii cumiuiekc-metod. JlBoicta 3ajmava  JiHIKHOTO mporpamyBaHHS. [IBoicTumii
CUMILJIEKC-MeTO/I. TpaHCIIOpTHA 3a/1aua JIIHIHHOTO MporpaMyBaHHs. MeToiu 3aBJaHHs 10YaTKOBOI'O
OTIOPHOTO TUTaHY. MeTo/ TMOTEHIlIaIiB PO3B’sA3aHHsI TPAHCHIOPTHOI 3ajadi. TpaHCIOpPTHA 3a7a4a 3
OOMEKEHHSIMU. YTOPCHKMI METOA pPO3B’sA3aHHS TPAHCHOPTHOI 3ajaui. 3ajzadi IUIOYUCETHHOIO
nporpamyBaHHs. MeTonu BijacikaHb. MeTon TiIOK Ta MeX. MeToau OMHOBHMIPHOI ONTHUMI3AIII].
Meroau HyIBOBOTO TMOpsAKY OararoBUMIpHOi onTuMizauii. MeTtonu mnepuioro MHOpsAKY
OararoBUMIpHOi onTUMi3alii. MeTonu Apyroro NopsaKy 6araToBUMipHOT ONTUMI3ALII].

3aranbHi aCTIEKTH MPUMHATTSA pillieHb. biHapH1 BIAHOIIEHHS Ta MEXaH13MH IPUHHSTTA PillIEHb.
Metpu3oBaHi BiJTHOIIEHHS i €KCIIEPTHI OIIHIOBaHHSA. Mojiesni Ta MeTOIU MPUHHSTTS PillleHb 32
yMOB Oarotokpurepinocti. [IpuiiHATTA pilieHb METOIOM aHaNIITHYHOI iepapXii. Konnemnis
KOPUCHOCTI Ta paiioHadbHUM BUOIp. Mojelni Ta MeTOAN NPUHHSTTSA pillieHb B yMOBaX HEYITKOT
iH(popMallii, HeBU3HAYEHOCTI Ta pU3UKY. Mojielni Ta MeToau 6ararooco00BOr0 MPUHHSATTS PILlIEHb.
Teopist irop, crpareriufi Ta ctaruyHi irpu. [IcUXONIHrBICTUYHI aCIEKTH NPUIHSTTS PIllIEHb.
[TpuiHATTA pillIeHb 32 YMOB JIIHI'BICTUYHOT HEBU3HAYEHOCTI Ta HEUITKOCTI.

Kinemaruka marepiajibHOI TOYKH: IMEPEMIIIEHHS, IIBUIKICTh, MPUCKOPEHHS. Pyx TiI mo Koiy.
['apmoHiyH1 KonMBaHHA. J[MHaMika MaTepiaJbHOi TOYKM 1 CHUCTEMHM TOYOK. 3akoHM HproToHa.
Mexanika TBepaoro Tina. 3akoHH 30epexeHHs y Mexadini. OcHoBu (i3uku piguH. OCHOBU
MOJIEKYJISIPHO-KIHETUYHO1 Teopii. [neanbHuii ra3. ['a3oBi 3akoHu. OCHOBU TEPMOJUHAMIKH.

Peanbni rasu. PiBHsHHSA Ban-nep-Baansca. Enexkrpocratuka. HampyxeHicTh 1 moOTeHIian
enexrpuuHoro noss. [Ipunnun cymepriosuii. [loctiiauit enektpuunuii ctpyM. 3akonu Kipxroda.
PoGora 1 moryxnicth cTtpymy. CTpymMu Yy pi3HUX cepefoBUIaXx. MarHiTHe mone 1 Horo
XapakTEePUCTHKU. [HAYKIS Ta HampyXKeHICTh Mar"iTHoro mojis. 3akoH bio-Caapa-Jlamnaca.
EnexrpomarnitHa inaykuis. 3akon @apazes. 3MiHHUIE cTpyM. 3akoH OMa y KoJli 3MiHHOTO CTPYMY.



EnextpomarniTHi  konuBaHHsA.  EjnexrtpomarHiTHi  xBwir.  PiBHsHHS ~— MakcBemna A
eJIEKTPOMAarHiTHOro nosis. OCHOBHI 3aKOHM IPOMEHEBOi ONTHKH. XBHJIBOBI BJIACTHBOCTI CBITJIA.
[Ikana enekTpomMarHiTHUX XBWib. Pa3oBa Ta rpynosa MBUAKOCTI cBiTia. ucnepcis. @yp’e-anani3
XBWJIb. SIBHINIA HA MEX1 po3auTy nBox cepenouil. Kyt bproctepa. SIBuie moBHOro BHYTPIIIHBOTO
BiOMBaHHs cBiTia. OnTuvHi BoJIokHA. [HTepdepeniis cpimia. KorepentHicte. Cxemu
inTepdepentii. udpakumis cBitna. Ilpuknamm audpakuii Ha CTaHAAPTHUX —MEPEIIKOaX.
Hudpakmiitna rparka. OntuyHi npwiaau mis (GopmyBaHHs 300pakeHHS. Po3ainbHa 37aTHICTB.
Enexrponnuii mikpockorn. OcnoBu ronorpadii. Ilomspuzamis cBitna. Tunu nonsipusanii. 3akoH
Mamoca. Hucnepcis cBitna. CrnekrpanbHi TpuCTpoi. KBaHTOBI BJIACTHBOCTI CBiTVIA. 3aKOHH
TEIIOBOrO BumnpoMiHioBaHHsA. Popmyna Ilnanka. IlormMHaHHS Ta BUIPOMIHIOBAHHS CBITIA.
®dopmyna byrepa. ®otoedexr. Jlazepu.

Etanu po3poOku mnporpamHoro 3abesneueHHs. Bumoru mo mpouecy mnporpamyBanHa. CTHIb
pOTpaMyBaHHS.

[Tonstta anroputmy. BnactuBocti anroputmiB Ta GOpMH IXHBOTO MPEACTABICHHS.

[TopiBHsUTbHA XapaKTEPUCTHKA MOXIIMBOCTEH MpoueaypHux MoB mporpamyBanss: Delphi(Pascal) i
Ci/C++.

[TousaTTS THUMIB JaHUX. XapaKTEPUCTHKA CKATSIPHUX (MPpOCTHX) TUIB 3 oy MoB Delphi(Pascal)
1 Ci/C++.

Macwusu crarndHi Ta quHamivHi. Onuc Ta BUKOpHCTaHHs MacuBiB y MoBax Delphi(Pascal) i Ci/C++

3amucu Delphi(Pascal), crpykrypu (Ci/C++) Ta iXHE BHUKOPHCTaHHA Yy MPOLETYPHOMY
IpOTpaMyBaHHI.

BkaziBHuku Ta nocuianus y MoBi Ci/C++ Ta mpaBuiia IXHbOr0 BUKOPUCTAHHS.

[TonsTTs oneparopa, onepariii, Bupasy. [IpioputeT onepariii.

Omneparopu Ta KOMIOHEHTH BBE/IEHHS JaHUX 3 KJIaBlaTypu y KOHCOJIbHOMY Ta BIKOHHOMY PEXHMax
pobotu. Omneparopu BUBEAECHHS YHUCIOBHX JAaHUX Yy TEKCTOBOMY 1 rpadiuHOMYy (BIKOHHOMY)
pexxumax pobotu nucruieto (Mmosu Delphi(Pascal) 1 Ci/C++).

Omneparopu 0e3ymMoBHHX Ta yMOBHHX niepexosiB (MoBH Delphi(Pascal) 1 Ci/C++).

Omneparopu nukmiB. OyHKINT JocTpokoBoro Buxony 3 mukiy (MoBu Delphi(Pascal) 1 Ci/C++).

Onuc Ta Bukiuk migmporpam y wmoBax Delphi(Pascal) 1 gynkuiii y Ci/C++. Ilapamerpu -
dopmanbHi Ta pakTHUHI, BX1JHI Ta BUX1IHI. Pexypcis.

[TporpamyBanns rpadiku B cepenosuiax Delphi ra C++ Builder.

Monyni y moBi Delphi(Pascal), ixHe cTBOpeHHsI Ta BUKOpPUCTaHHSI.

OcnoBu Win32 API. Bumorum no crBopenHs IT-mpoektiB. Iloka3HMKHM $KOCTI NpPOrpaMHOIrO
3a0e3MeueHHs.

OcnosHi npuniunu OOII: aGcTparyBaHHs, 1HKAICY/IIOBaHHSI, YCIIaIKyBaHHS, MOTIMOPQI3M.

Knacu, ixHi mons, Mmetonu Ta BracTuBocTi. Crenudikaropu JocTymy A0 wieHiB kiacy. OO’ ekrw,
iXHE CTBOPEHHS Ta BUKOPUCTAHHSI.

OcobnuBocri peanizanii npuniunis OOII B Delphi. Onuc knacy ta o6’ekry y Delphi. lepapxis
crangaptaux kinaciB Delphi. Kimac TObject.

Mertonu y knacax Delphi: ixni kareropii, cmocodu ommcy Ta HpaBuiia 3acTOCyBaHHsA. Metonu:
BIpTyallbHI, JUHaMIiuHi, cTaruyHi, aOctpakTHi. ®yHkmii new Ta dispose. KoHcTpykropu Ta
nectpykropu. Meroau Create Ta Free.

Bipryaneai meromu. Panne Ta misHe 3B’s3yBaHHA. OcoOmmBocTi momiMopdismy B Delphi.
Monudikaropu Virtual 1 Dynamic. Tabmuui VMT 1 DMT. 3aminienss BipTyaidbHHUX 1 AMHAMIYHUX
metoniB. JupextuBa Override.

BnactuBocrti (properties) Delphi. ITpedikcu Get Ta Set.

[TocaimOBHICTH CTBOPEHHSI BIIACHHUX Bi3yaldbHUX KOMITOHEHT y Delphi.

Oronomenns kinacy B C++. Jlani-unenu knacy. @yHkuii-uienu kiuacy. [HkancymoBanas. Oneparop



sizeof 1 po3Mip kiacy. Cnenudikaropu goctyny. CTBOpeHHs eK3eMIuIsapa kiacy. Pearnizaitis MeTomiB
kiacy. [lokaxumk this. Buknuk HecrarmyHoro merony kiacy. KirouoBe cioBo const 1 mMeTtomu
KJacy. Meroau, 1110 OBEpTalOTh KOHCTAHTHI 3HaueHHs. KOHCTaHTHI METOU KJiacy.

[Tonsitra xoHcTpykTOopa B CH++. KoHcTpykTop 3a yMoBuaHHsSM. KoOHCTpykTOp 3 mapameTpamu.
[TepeBanTaxkeHHd KOHCTpYKTOpiB. KoHCTpykTOp 3 mapamerpamu 3a yMoB4YaHHAM. KoHCTpykTOopu
06a3oBux TtumiB. JluHamiuHe CTBOpEeHHS OO'€KTIB 1 BUKIMK KOHCTpyKTOopa.  KoHCTpykTOp
KOTTIFOBaHHSI.

Bumn ycmankyBanns. Ilpocre (single) ycmaakyBanHs. OrojiOmIeHHS MOXiZHOTO — KJjacy.
Crnemudikarop protected B 6a3oBomy kimaci. Crnernudikaropu ycnaakyBaHHs. [lopsmok BUKIMKY
KOHCTPYKTOpiB 1 gectpyktopiB. Crenudika nepeaaqi mapamerpiB KOHCTPYKTOPY KOIFOBaHHS
6a3oBoro kiacy. Bigkpure ycnankyBaHHS.

Panne 1 misHe 3B’s3yBaHHA. BiprTyanpHi (yHKmii. MexaHi3M BHKIUKY BIpTyanbHOI (yHKII.
Bipryanbai gectpyktopu. Ywucro BipTyanbHi ¢yHKIii 1 abctpaktHi kiacu. JpyxHi friend
(mpuBineiioBani) ¢yHkii 1 kimacu. 3oBHimHA friend-¢pynkuis. Friend-¢yHkmis, mo € meromom
inmmoro kiacy. Friend-knacc.

[TocninosHicts ctBOopenns DLL B C++ Builder.

[TonsaTTs omepamiiftHOi cucTemu, ii NMpu3HA4YeHHS Ta (QYHKLIi. AIMIHICTpYBaHHS OmNepariitHuX
cucteM. ba3oBi MOHATTS apXiTEKTypu omepamiiHux cucteM. [Iporecu i MOTOKM B omepariiHux
cuctemax. KepyBaHHS ONEpaTUBHOIO MMaM ATTIO B omepalidHux cuctemax. Jloriuna ta ¢izuyHa
oprasizanis ¢ainoBux cucreM. BukonyBani ¢aitnu. MepexHi 3aco0u onepariiiiHuX CUCTEM.

Moga 3anuTiB a0 0a3 manux SQL: omepatopu; iMeHa; TUIU JaHUX, BUpa3H, BOyaoBaHi (pyHKIII].
yucnoBl Tunu gaHux INT, REAL; cumBonbai Tunu ganunx CHAR(length); mosnst 3MiHHOT TOBXKUHU
TEXT; npiiikoBi tunu nanux BINARY; nepBunHI Kiroui, mpocTi Ta ckiaaHi kimodi. HopmanbHi
¢dopmu 6a3 nanux. CTBopeHHs 0a3 aHUX; CTBOPEHHsS Ta BuAaleHHs Tabnuup; oneparopu CREATE
TABLE, DROP TABLE, ALTEP TABLE. Vnpapninus nanumu B SQL. JlomaBaHHS naHuUX B
tabnuito, oneparop INSERT. 3mina nanux B tabmuusx, oneparop UPDATE. Bunanenns nanux 3
tabmauup, oneparop DELETE. Cunrtakcuc ymoBu WHERE. Bubipka manux 3 nomomororo SQL
oneparopa SELECT. I'pynyBanHs Ta BopsiikoBYBaHHs AaHuX BuOipku. ynkuii AVG, MAX, MIN.
[TepeBipka Ta MpHHAJEKHICTH JAiana3oHy 3HadeHb, kitouoBe cioBo BETWEEN; cknanoBi ymoBU
nomryky (AND, OR, NOT); o6paxyHOK cepeqHbOro, MaKCUMaJIbHOTO Ta MIHIMaJbHOTO 3HAYCHb B
CTOBIIISX.

Osnauenns [AJl. CranpapTHi THIIM 3aKOHOMipHOCTEH 110 Bu3HavyatoThes [AJ]. 3anaui IAZl. Meroau
IAJl. Eranu Bupimenns 3anau [AJ].

CrarucTUyHI METOMIM aHaI3y NaHuX. BU3HaueHHs] MaTeMaTHIHUX OYiKyBaHb Ta JUCTICPCIH IS
OJTHOBUMIPHHUX IOCIIJOBHOCTEN BUMAIKOBUX BearunH. Kopensuiiuuii 1 perpeciituuil anamis
naHux. Perpeciiinuii ananis.

AHamiTH4HI OOYHMCIIEHHS Ha OCHOBI BIJIOMHX 3aKOHOMIpHOCTEH. MeToau OIHOBUMIPHOI
onTuMizarii. ['pagieHTHI METOIM ONTHMI3aIIii.

[HTepnonswis Ta anpokcuManis GyHKIIOHATbHUX 3aJIeKHOCTEH.

OCHOBHI TIOHSITTSI TEHETUYHUX AJTOPUTMIB. [ €HETHUYHI ajNrOpUTMH SK aJalTUBHI METOMM IS
BUpILICHHS 3a1a4 (QyHKI[IOHANbHOI onTHMi3alii. ['eHeTHYHI anropuTMH 1 TpaMLiiHI METOIU
oITUMI3arii

Buxopucranns aepes pimens npu [A/J].

BuxopucranHs 6araronrapoBux NEpCenTPOHIB Il BUPIIECHHS 3a/1a4 Kiacugikarlii 6araToBUMIpHUX
naHux. BukopucTaHHA HelpoMepex Ul BHUpIIIEHHS 33/1a4 KiacTepusaulii JaHUX Ta MOHMKECHHS
PO3MIPHOCTI JaHUX.



OcnogHi nouattsa html. Ctpykrypa html qokymeHnra.

Teru st hopmaryBaHHs TEKCTY (KHUPHUI, KypCHUB, MigkpecineHuii). Teru st 6109HOTO criocoly
CTBOPEHHS CaiTiB Ta ix arpulyTtu.Tern it TaOIUIHOTO CIIOCOOY CTBOPEHHS CAMTIB Ta X aTpuOyTH.
CTBOpEHHS TiNEepIOCHIaHb Ta CIUCKiB. Bumu ¢popm. Teru ta arpubyTtu A cTBOpeHHS GhopM.
Po3MimenHs Ha caiiTi 300pakeHb Ta HaBITAI[IHHUX KapT.

OcuogHi nousaTTs CSS. Ilepesaru CSS. Iinkmouenns CSS no html.

Cenextopu CSS, ixHi BnactuBocTi Ta 3HaueHHs. [IceBmokmacu CSS.

BrnactuBocti color, background. BmactuBocti s po6otm 3 TekcroMm. biokum CSS Ta ix
nosuiionyBanHsa. Bractuocti padding, margin, border.

[Tporokonu Iatepuery. IIporokomu TCP/IP. [Tporoxkon HTTP.

Moga po3mitkn HTML. Ta6aumi ctiitiB CSS. CTriiboBa cxema BeO-caiTy.

Moga cuenapiis JavaScript. Onuc i Bukiauk ¢yHkiiii. Aprymenta Qynkuiid. O6'ektu JavaScript.
[Taket Jquery.

OcHoBHI xapakTepucTuku web-cepBepiB. [Ipu3HaueHHsI Ta OCHOBHI XapakTepUCTUKU 1HTepdeicy
CGl.

Moga cuenapiiB PHP. Po3po6ka inTepakTuBHIX Web-cKpuMnTiB 3a nornomororo Mmosu PHP. 3aranbna
xapaktepuctuka PHP. CtBopennst cropinok PHP. 3miHHI, KOHCTaHTH Ta THNM naHUX. MacuBu.
Omneparopu PHP. BOynosani Ta xopuctyBaubki ¢ynkuii PHP. ®ynkmii, nokanbHi Ta mobaibHi
3miHHI. PoboTa 3 daitnamu Ta 36epexxenns nqanux. Oo6pooka HTML-dopmu. Bukopucranus cookie.
Bukopucranus 0a3 JaHUX B CEpBEpHUX 1HTepHET-TexHoJorisax. Oco0nuBocTi peanizaiii MmoBu SQL
B CYBJ] MySQL, iacransiis cepepa 6a3 gaHux; 3araibHe aaMiHicTpyBanHs. [Iporpama mysql Ta
il onuii; [puHmunu noctyny mo 6a3u manux mysql yepes web-intepdeiic, nepemaua ganux web-
cepsepy merogamu GET ta POST y HTML ¢opmi.

Cucremu ympasninag koHTeHTOM (CMS). Ornsig cucrem CMS Joomla, Drupal, Wordpress.

[TonsaTTs KpocmIarGopMHOCTI Ta HOro BUKOPUCTAHHS Ha PI3HUX PIBHAX aOCcTparyBaHHsS: Ha PiBHI
OTIEpaIliifHO CUCTEMH Ta Ha PiBHI MIKPOMPOIECcopa.

[Tnarpopma Microsoft .Net sk iHTerpoBaHa cucteMa 3aco6iB po3poOKH, pO3TOPTaHHS 1 BUKOHAHHS
CKJIaTHOTO TIPOTPAMHOTO 320€3TeYCHHSI.

CxnanoBi yactunu .Net Framework: 6i6mioTexu kiaciB, crnipHa cuctema TumiB ganux (CTS) i
cnuibHe cepenoBuie BukoHaHHs (CLR). Eranu Bukonanss nporpam Ha miargopmi .NET.
Crpyktypa C#-nporpamu. IlonarTs npo kiacu 1 06’ext; meroq Main. YHiBepcalbHa cucTeMa
tunie Common Type System (CTS). Tunu-zHaueHHS 1 TUOU-TIOCUIaHHS. MHOXHHM 3Ha4€Hb
BOY/ZIOBaHMX THIIIB.

Bupasu (apudmernuni, soriyni). Onepanau 1 omneparopu. IIpuopiteT 1 MOpSAIOK BUKOHAHHA
OTIEpaTOPiB MPU OOYUCIICHH] 3HAaYCHb BUPA3iB.

Ob6nacte BUAUMOCTI, mpocTip iMeH. HesBHe Ta sBHe meperBopeHHs THMmiB. System.Object sk
6azoBuii T CTS. lepapxis 1 ncemonimu TtumiB CTS. CkiagHi TUMH: KJIacu, MEPEUUCTICHHS
(enum), cTpykTypH, MacuBH. OToJIONIEHHS, KOHCTPYIOBAHHS Ta BUKOPUCTAHHS MAaCHUBIB.
OroJomnieHHs 3MIHHUX Ta KOHCTAHT; MOHSATTS MPO iHiIiami3arito. BiaMIiHHOCTI JIOKaJIbHUX 3MIHHUX 1
MOJIIB-4JICHIB KJIaCy.

Omneparopu. biok oneparopi. Oneparopu ynpasininss: if, switch, for, foreach, while, do, continue,
break, goto, return.

Metonu knacy System.Console mist 0OMiHY JTaHUMH 3 BXIJIHAM 1 BUX1JIHUM MOTOKaMH KOHCOJIBHOL
POTPaMH.

Busnauenns kmacy. O0’€KTH SIK €K3EMIUIApU Kjacy. [HKarcymsis: Mmoyisi — KOMIIOHEHTH JIaHHX,
MeToan — (YHKIIOHAJIhHI KOMIIOHEHTH; BIAcTUBOCTI (properties). Momudikaropu IoCcTymy a0
KoMmoHeHTiB. CriemiaibHl METOIU KJIacy - KOHCTpyKTopu. HenerepmiHoBaHe 3BITbHEHHS Mam’sTi,
“30MpaHHs CMITTS .



Crarnuni wienn kinacy. Bkinaneni kiacu. CriocoOu A0CTyIy 10 WISHIB Kiacy.

Cunrakcuc omucy meroxiB. Curnarypa merony. Kareropii ¢dopmanbHux mapamerpiB. Bukimmk
metony. [lepeBaHTaXeHHs METOJIB, MpaBuia BUOOPY peamizamii Metony. [IOHATTS mpo nBa BHIU
nosiMopdizmy.

KonctpyroBanHsi 00’ekTiB. BigMiHHICTP KOHCTPYKTOPIB Bia iHmMX MeTomiB. [lepeBaHTa)keHHS
KOHCTPYKTOPIB; OCOOJMBOCTI KOHCTpyKTOpa 0Oe3 aprymeHTiB. IHimiamizarmiss o0’ekriB. CraruuHi
KOHCTPYKTOPH.

Bu3HaueHHs 1 BUKOPUCTAHHS BIACTUBOCTEH. YCIaaKyBaHHs BIACTUBOCTEH.

[Tpunnunu OynoBH iepapxii KiaciB. YCHaAKyBaHHS Ta KOMIIO3HIlis, OCOOJHMBOCTI BUKOPHUCTAHHS
BKJIaJIeHHX 1 0a30BHX 11100’ ekTiB. 3ameyarani (sealed) knacu. [ToHsATTS iHTEpdEiicy.

CuHTaKCHC TMOXITHOTO Kiacy. lepapxis obnacteld BUAMMOCTI. Peanizaiiisi KOHCTPYKTOPIB MOX1THUX
KJIaCiB.

Peanizaris nonimopdizmy uepes intepdeiicu. Metoau, B1acTUBOCTI 1 moaii K 4jieHH iHTepdeiicy.
OcoOmmBocTi peanizaii WieHiB iHTepdercy.

Peanizanis momimop¢izmy uepe3 ycmnaakyBaHHS. 3MiHa (PyHKIIOHAIBHOCTI B MOXIIHUX KJacax:
MIEPEBAHTAXKCHHS, TICPEBU3HAYCHHS 1 MPUXOBYBaHHS WICHIB 0a30Boro kiacy. Jloctym g0 4icHIB
6azoBoro kiacy. AOctpakTHi kiacu 1 wieHu. OronomieHHs fenerara. OroJjomieHHs 1 TeHepyBaHHs
MOJIiH. 3B'sI3yBaHHS JICIIETaTIB 3 MOiMHU.

Beryn nmo TexHonorii po3poOku mporpamamx cucrteM. IIporpama. Ilpomec 0o0poOku naHUX.
[Tporpamuuii 3aci6. [IpaBunbnicts [13. Hagiiinicts 113.

Mopeni KUTTEBOTO IUKITY A1 pO3pOOKH mporpaMHux cucteM. CTaHAapTHU3allis MOJIEINI )KUTTEBOTO
mukiny. Ilpomecu JKUTTEBOro LUKIY PpPO3pOOKM MPOrpaMHOro 3abe3NedyeHHs CTaHIapTy
ISO/IEC 12207.

3arabHl peKOMEHJAIIl 10 NPOEKTYBaHHSA apxiTeKTypu cuctemu. CTaHmapTHUH NiAXig A0
MIPOEKTYBaHHs. 3arajlbHOCUCTEMHUHN MiJIX1A 10 NPOEKTyBaHHA apXiTekrypu. [IpoexTyBaHHS 3a
nonomoror UML.

OcHoBHi ma6nonu. TBipHi mabnonu. CrpykrypHi mabnonu. labmonu noseninku. IllaGionun
napajeabHOro nporpamyBaHHs. [Hii mabaoHu.

Knacudikanis Bumor. Anaii3 Ta 30ip BuMor. Maiinaman sk 3aci6 300py Bumor. [HxeHepist BUMOT 10
POTPaMHOTo 3a0e3MeYeHHS.

[Tonsarra saxocti II3. Bepudikamis Tta Bamigaumis I13. Crparerii po3poOku TecTiB Ta BHUIU
Bimmaromkenns [13. Boposamkenns [13. Bugu cynposomy. CympoBin mokymenTarii. TexHiuHa
HiATPUMKA.

[TepeBaru 1 Henoniku BekTopHOI rpadiku. [lepeBaru i HeOMIKKU PacTpoBOi rpadiku.
[IpencraBneHHs 00’ €KTiB y pacTpoBiii Ta BekTopHiil rpadiui. I[likcens. [IpencraBienHs koabopy B
KOMII'FOTepHiN rpadini. XapakTepuCTUKH cUcTeM KonbopornpenactaBieHHs RGB, LAB, HSB,
CMYK.

Marpuui MacitabyBaHHs, TIOBOPOTY Ta MEPEMIIICHHS B I€KapTOBUX KoopanHarax juist 2D ta 3D
npocropy. Marpuili MacutabyBaHHs, IOBOPOTY Ta MEPEMIILIEHHS B OJHOPIAHUX KOOPAUHATAX JJIs
2D Ta 3D npocropy.3araqbHui BUIVIST MaTpHIL Il CTBOPEHHS! OPTOTOHAIBHUX MPOEKITiH B
JIEKapTOBUX Ta OJHOPIAHUX KOOpJIMHATAX.

Anroputmu BifpizanHs BiapizkiB. Meroau Canvas (Delphy) mis cTBopeHHs 300pakeHb.

[Tpuniunu poGotu B cucteMi iHxeHepHoro npoekryBanHs LabVIEW. IlopiBusuus LabVIEW Ta
TeKCTOBUX MOB mporpamyBaHHs. Tunu nanux LabVIEW. Crpykrypu LabVIEW. Crpykrypu
LabVIEW. Opranizauis nuxmiB. Perictpu 3cyBy Ta By3iu 3BopoTHBOTO 3B’s13Ky (Shift Registers,
Feedback Nodes). I'padiune BimoOpaxeHHs pe3ynbrariB Ta BUBiA iHGopMalii y daitn 3acobamu
LabVIEW.



3araJbHUIA QJITOPUTM MPOEKTYBaHHSA KOMOIHAIIHHUX 1HU(poBUX mnpucTpoiB. Jlemmdparopu.
Mynpruruiekcopu. CHHTE3 MYJIBTUIUIEKCOPIB 3 BHKOpUCTaHHAM nemmdparopi. IIpiopurernuit
mmmdparop. Cymaropu Ta HOpUCTpoi BigHIMaHHS B OOEpPHEHOMY Ta [OMOBHIOIOUOMY KOZaX.
[TpoexTyBaHHS MIPUCTPOIB NOPIBHAHHSA OaraTropo3psIHUX JBIMKOBHX YHCEI.

[udposi npuctpoi nocnigoBHicHOrO TUIY. Tpurepu. Knacudikaris Tpurepis, mo3HauYe€HHs, TaOJIHII
1 pIBHSHHS TIepexoliB, TAaKTOBI niarpamu. B3aemHi meperBopeHHs TpurepiB. IIpoexTyBaHHS
TPUTepiB y AMHAMIYHOMY Ta CTaTUYHOMY pekuMax. [IpoekTyBaHHs mapaneabHUX Ta MOCHiJOBHHUX
pericTpiB. YHiBepcanbHi pericTpu. [IpoekTyBaHHS niYMIbHUKIB immynbeiB. Knacudikamis Tta
XapaKTEPUCTHKN  JHYWIbHHKIB. ApudmeTruko-igoriyauii  npuctpiii. I[IpoekryBanHs wmozemi
[EHTPAJIILHOrO Tmpouecopa. lIpoekryBanHsa 3MmimaHux ananoro-uudpoBux nupuctpois. Lludpo-
anajoroBi meperBoproBadi (L[AIT). IlpoextyBanusi IIAIl. Amnanoro-nudpoBi mnepeTBoproBayi
(ALI). ITpoextyBanns ALIL.

CraHOBJICHHSI 1 PO3BUTOK CHCTEMHOTO aHaizy. Mera, 3aga4di Ta OCHOBHI HANPSIMKH CHCTEMHHX
nocaikens. [IpuHuunm cucremHoro niaxony. [IoHATTS eneMeHTy, cucTeMH, ii CTPYKTypH, METU Ta
¢ynxkuii. Kimacudikaris cucrem.

Xapakrepuctuka (opmani3oBaHMX 3ajad4, 3arajbHi HOPUHOMNM 1X po3B’s3aHHA. CkiaaHi
dopmarizoBaHi CHUCTEMH, Ta iX BIACTUBOCTi. XapaKTEPUCTHKH PIBHIB 3a7a4, METOIU 1 3aco0m
JTOCIIDKEHHS — CKIAAHUX  (opMaiizoBaHMX CHUCTeM. MeTofonorii  CHCTEeMHOTO  aHali3y.
[TocnimoBHICTH METOMOIIOTISI — METOJ — HOTAIIis — 3acio.

Metonu cuctemMHOro aHamizy. MepexHuil (CITKOBMI) aHami3. AITOPUTMU 3HAXOMKEHHS
HAMKOPOTHIOTO NUIAXY 1 MiHIMAJIBHOTO OCTOBHOTO JepeBa. CTPyKTypHE 1 KalleHIapHe TUIaHyBaHHS
IOPOEKTY B MepeXHOMY aHaii3i. OCHOBHI MOHATTS Teopii MacoBoro oOcCiyroByBaHHsA. Buaw,
CTPYKTYpa, MapaMeTpu 1 HOKa3HUKU €()eKTUBHOCTI CUCTEMU MacCOBOI'0 OOCIIYyTOBYBaHHS.
HeBu3HauyeHicTh y 3a/1a4ax CUCTEMHOTO aHalizy. Buau HeBu3HaueHOCTEH, NPUYMHNA BUHUKHEHHS 1
3arajibHl MAXOMW iX pO3KpUTTA. PO3KPUTTS HEBU3HAUEHOCTEW IUJIEM HaA TiJICTaBl MPUHIUITY
[Tapero. 3BeneHHs1 OararoIiibOBOI 3a/1a4i JO OAHOIIIHOBOI. METOJOM JIiHIHHOI 3ropTKU. Metoau
PO3KPUTTSI HEBU3HAYEHOCTEH I[1eH, KOH(MIIKTIB 1 CUTyalliifHOI HEBU3HAYEHOCTI.

Meron anamizy iepapxii. IlomapHe mnopiBHAHHS anbrepHaTuB. OIHIOBaHHS IOCII0BHOCTI
TBEpP/DKCHb €KcrepTa. BpaxyBaHHsS TBEp/DKEHb NEKUIHBKOX eKchepTiB. [[uHamiuHi TiepeBaru i
npioputeTd. ITopiBHSIHHS 00’ €KTiB 31 cTannapramMu. [TopiBHAHHS 00’ €KTIB METOAOM KOIiFOBaHHS.
3aranbHi 3aKOHOMIPHOCTI TIpoleypd BUAOOyBaHHS 3HaHb B eKcrepTiB. [lcuxonoriyuui,
JIHTBICTUYHUI Ta THOCEOJOTIYHMM acmeKTH CHUIKyBaHHs 3 ekcrnepToM. Kiacugikaris MeTomiB
BUJI00yBaHHs 3HaHb B €KCIIEPTIB.

Kpunronoris Ta kpuntoananmiz. Kiacuuna kpunrorpadis. CuMeTpuuHi KPUIITOCHCTEMHU.
AcuMeTpUYHI KpUIITOCHUCTEMHU Ta anropuTMmu. Enexkrponnuil mudpoBuit mianuc. OcHOBU Teopii
yucen. @Di3UKO-TeXHIYHI MeToaM 3axucTy iH¢popmauii. CeHCOpHI CHCTEMH Ta CHCTEMH
BiJleocTiOcTepekeHHS. AHTUBIpYCHUIM 3axucT iHPopmauii. Cteranorpadis.

MarematnuHi cxeMu MojentoBaHHs cucteM. lmoBipHicHe MopnemoBaHHs. @Popmamizamis i
anropuTMizalis mporueciB (QyHKIIOHYBaHHS cucteM. ImitamiiiHe MonemtoBaHHA. MoBH Ta
nporpamMHi 3acobu monentoBaHHs. Cucrema MoJieNIoBaHHs 3arainpHoro npusHadeHHs (GPSS).

ba3oBi noHATTS ynpasiiHHA npoekTamu. Knacudikaiis moHATh 1 TUIIB MPOoeKTiB. MeTa, cTparteris,
pe3ynbTaTH 1 mapameTpu MpoekTiB. JKUTTeBUM LUK mpoekTy. [Iporecu ynpaBiiHHS MPOEKTaMH.
CranpapTu Ha ynpaBiliHHS IPOEKTaMHU.

Po3pobka mpoekry. InimiroBanHs mpoekTiB. IlepenmpoexTHuii aHami3 mnpeaMeTHOi 06JacTi.
[Tpuntunu 1 mpouecu mianyBaHHA. CTpyKTypa pO3MOALTY (IEKOMITO3HIIsI) poOIT (MpoIleciB) y



NPOEKTI K OCHOBAa aHaJi3y MpeIMeTHOi o0jacTi MpoekTy. Bu3HayeHHs cKiaay i B3a€EMO3B’SI3KY
pOOIT POEKTY.

YacoBe kepyBaHHsI MpoeKTiB. Kpoku KaJeHIapHO MEpEeKeBOro IulaHyBaHHs. [IpaBmiia moOynoBu
MepexxeBUX TpadikiB mpoekTy. Po3paxyHok mepexeBoro rpadika MeTogaMu KPUTHYHOTO HUIAXY 1
PERT. Ynpasninas 4acoBUMH paMKaMu BUKOHAHHs [T mpoekTiB 1 BIAXWICHHSIMH BiJl TUIaHY.
Pecypcue mmanyBaHHs TpoekTiB. Tumm pecypciB, SKi pO3pI3HAIOTH Yy TNpoeKTax. AHami3 1
PO3paxyHOK IIPOEKTIB 3 Pi3HUM CTyIeHEM 0OMEKEHHS 100 HassBHOCTI pecypciB. OCHOBHI MOHATTS
1 IPUHIUIM YOPABIiHHSA BapTICTIO, SIKI BUKOPUCTOBYIOTh y MpOrpaMax YIPaBIiHHA NPOECKTaMHU.
3BITHICTb IIOJIO BUTPAT Y MPOCKTAaX.

OpranxizamiifHa CTPYKTypa 1 YOpaBIiHHA NPOEKTaMHU. YYaCHUKH MNpoeKTy. I[ToHATTS KomaHIu
mpoekTy. Po3moain BiAMOBIMANBHOCTI Yy paMKax MPOeKTy. Metoau 1 3aco0u opraHizamiitHOro
MOJICTIIOBAaHHSI ITPOEKTIB.

Peanizanis npoekrtiB. AHani3 pusukiB. OnTumizaiis mody1oBy MpoeKTiB. MOHITOPUHT 1 KOHTPOIb
pu3uKiB. BumiproBaHHs 1 OIliHKa CTaHy 1 X0y BUKOHAHHS POOIT. YIIpaBiIiHHSI MYJIBTUIIPOSKTAMH.

Crpykrypa iHdopMmariiinoi cucremu. Knacudikaris indopmaritaux cuctem. Mojenm KUTTEBOTO
UKy iHdopMariiHoi cucremu. KaHoHIYHE 1 TUIIOBE MPOEKTYBaHHs 1H(OPMAIIHHOT cCUCTEMHU.
CrpykTypHa MOJENb TMpeaMeTHoi obnacti. DyHKIIOHAIBHO-OPIEHTOBAHI 1 00'€KTHO-OpiI€EHTOBAHI
MeTopoorii onucy mnpeaMerHoi obnacti. Meroauku IDEF. ®ynkiioHanpHa METOAMKAa MOTOKIB
nanux. CASE 3acobu it MOZITFOBAaHHS TIPOIIECIB.

Indpopmamiitne 3abe3neueHHs iHdopmaniiiHoi cucremu. OCHOBHI MOHATTS — Kiacudikarii
inpopmanii. OCHOBHI BHUMOTH JI0 CHCTEMH KOayBaHHs iH(popmamii. YHiikoBaHa cucrema
nokymeHTarii. [ndopmarriiina 6a3a i cocobu ii opranizarii.

Metononoris IDEF1X. CemanTuuHi Mozemni s MPOEKTyBaHHS 1H(pOpMaIiiHOro 3abe3redyeHHs
iHpopmaniitHoi cucremu. CASE 3aco0u ans MopentoBaHHS 1H(GOpMaLIHHOTO 3a0e3MeUeHHs.
Jloriuni 1 gi3uuni monemi. Jlomenu. Ilpsamuii 1 3BOpoTHIN 1HXUHIPUHT iHGOpMaIlliitHOT 633U JaHUX.
[TepeBipka Monenel, BomromeTpis iHGopmaniiiHoi 6a3u. IlpaBuna Bamijamii, 3Ha4eHHS 3a
3aMOBYYBaHHSM 1 PO3IIUPEH] arpuOyTH B MoJedl JaHuX. Tpurepi 1 30epexyBaHl HNPOUEAYpH Y
mMozaensx JaHux. IIpoextyBaHHs cxoBuil pgaHux. CuHXpoHi3alis Mozaened 1 6a3  JaHHX
1H(pOopMaLIHOT CHCTEMHU.

Inrerpanist QyHkIioHaNbHUX 1 1H(OPMaLIHHUX MoJenell y MpoeKTyBaHHI iH(QOPMALIHHUX CHUCTEM.
AHauti3 3BITIB 1010 1HTerpaiii moaeneil. CTBopeHHs crienudikaiiiii Ha mpaBa JOCTYITY POLECIB 0
JTAHMX.

OCHOBHI MOHATTS 1 CKJIa/I0B1 3arajibHOT CTPYKTYpU YH1(DIKOBaHOT MOBHU Bi3yaJIbHOTO MOJIEIIOBAaHHS
iHpopmaniinux cucreM UML. [lpuHuumnu MonentoBaHHS CKIAAHMX cucteM y MoBi UML.
CrpyKTypa MOIENBbHUX MpeAcTaBieHb g ¢opmanbHoro onucy MoBu UML. IlaketHa cTpykTypa
metamozeni moBu UML. TlochinoBHicts nmodynoBu moneneir B UML. Horauis UML sk rpadiuna
IHTepIpeTallisi CeMaHTUKH JUIA 11 Bi3yalbHOTO MPECTABICHHS.

OcobnuBocti 300pakeHHs giarpaMm MoBu UML — Tunum Bi3yaJdbHUX TO3HAuY€Hb, OCHOBHI THITH
rpagiyaux koHcTpykuiil. Tumm niarpam UML, ix kmacugikamis 1 3aCTOCOBHICTh. 3arajibHi 1
cnemianbHi niarpamu UML. OcHoBHI pekomeHnpauii mix yac rpadiqHoro 300pakeHHs Jiarpam
UML.

Mogens BapiaHTiB BUKOPUCTaHHs. Mogeni aHamii3y, mpoekTyBaHHsA. CeMaHTHKa 1 HOTAIlisl Alarpamu
kiaciB. CemanTuka i Hortauis giarpamu o0'extiB. IloBeminkoBi miarpamu UML. CemanTHKa i
HOTaIls aiarpamu cta”iB. CemMaHTHKA 1 HOTaIlis aiarpamu AisuibHOCTI. Jliarpamu B3aemomii UML.
CemaHTHKa 1 HOTaIis AiarpamMu MOCiigoBHOCTI. CeMaHTHKa 1 HOTaIlisl JdiarpaM# KOMYHIKaIlii.
Moneni peamizamii 1 posropranHs. CeMaHTHKa 1 HOTAIlls JlarpaMd KOMITOHEHTiB. CeMaHTHKa 1
HOTAIIis llarpaMy PO3rOpTaHHS.

[IpencraBieHHs iHTENEKTyalIbHUX 3a7a4. [HTeNeKkTya bHi 3a1aui.



[Tormyk pimeHb 3a1a4 y iHTEIEKTyalbHiN cuctemi. OCHOBHI METOIM BUPIIICHHS 3a1a4.
Bupimenns 3aau y BUNAAKY iX 3BeI€HHS 10 CYKYITHOCTI Tii3a1ay.

3HaHHS Ta MOJIEIIi PE/ICTABICHHS 3HAHD Y ITYYHOMY IHTEIICKTI.

Mogerni mogaHHs 3HaHb.

[TponykiiiiHi Moze npeAcTaBieHHs 3HaHb. CeMaHTHYHI Mepexi. Dpeiimu 1 GperiMOBI CHUCTEMH.
Excneprai cucremu. OcobmuBocTi ekcriepTHuX cucteM. Po3podka EC.

[TporpamHi i iHCTpyMEHTAJIbHI 3aCOOH IMTYYHOTO 1HTEIICKTY.

OHTOIOTIYHMHN TiAXi1 A0 MPECTaBICHHS 3HAHb.

CyvacHuii cTaH goctyny 1o iHdopmairii.

EnemenTu 1 mapameTpu eJIeKTPUYHUX K1

Kona rapmoniunoro ctpymy. CepenHe i giroue 3Ha4eHHS CTpyMiB 1 Hanpyr. [IpencraBneHHs
rapmoHiuHux curHamiB. Enementu kona R, L1 C. Ctpymu 1 Hanpyru B HUX. BekTopHi giarpamu.
Mertonu po3paxyHKy eIeKTPUIHHX KiJI.

JIBOTIONIOCHUK 1 YOTUPUTIONIOCHUK, BU3HAYECHHS X MMapaMeTpiB.

[lepexiaHi mpouecy B JHIHHUK KOJaX.

RL i CL nankwu.

YacrotHi ¢inerpu. AUX i PUX.

TpaH3ucTopu, OCHOBHI CXEMU BKJIIOUEHHS 1 X MapaMmeTpHu.

[TincwtroBadi. 3BOPOTHI 3B'I3KH B ImiacuiTroBadax. [lincmmroBadi HU3bKHUX 9acToT. [1igcumoBayi
noctiitHoro crpymy. Onepartiiini miacumntoaui. [lapamerpu mincuiaroBauis.

I'eneparopu rapmoniunux konuBanb. RC 1 RL reneparopu. YMoBU 30yIKESHHS.

BurmnpoctyBaui 3MiHHOTO cTpyMmy. Pi3HOBHIU 1 mapameTpu.

Cra6inizaropu noctiitHoi Hanpyru. [lapameTpuuHi 1 KOMIeHcalliiiHi cTadLI13aTopH 1 iX mapamMeTpHu.
Jlxepena *KUBICHHS.

OcHoBHi JioriyHi oneparii. [IpocTi goriyni cxemu.

JloriyHi iHTErpajibHi MIKPOCXEMH.

Indopmariiiini Ta apupmMeTHUHI OCHOBU KOMII FOTEPHOI CXEMOTEXHIKH.
EneMeHTH KOMIT IOTEPHOT CXEMOTEXHIKH.

[TocnioBHICHI By3JIM KOMIT IOTEPHOT CXEMOTEXHIKH.

JloriuHi OCHOBM KOMIT FOTEPHOI CXEMOTEXHIKH.

CrpykTypa nam’siTi KOMIT I0TepiB.

Perictpu. JliunnbHUKH.

Komb6inaniitHi GpyHKI[IOHAIbHI BY3JIH KOMIT IOTEPHOI CXEMOTEXHIKH.
EBomonist EOM. OcHoBHI Kknacu.

Knacudikarmis apxitektryp EOM. Cioco6u BAOCKOHANIEHHS apXiTEKTYp.
[TpencraBnenns inpopmarii y EOM.

Konseepna 06poOka qaHux.

Opranizartist mam’sri .

OcHosHi 0110ku EOM, ix npusHadeHHs Ta B3aeMois. OyHKIIIOHAJIbHI XapaKTePUCTHKU.
OcCHOBH apXiTEKTypH MIKpOIIPOLIECOPIB.

CepenoBuliia nepefaBaHHs JaHUX B KoMmm roTepHuX mepexax (KM). OOmexeHi Ta HeoOMexeHi
cepenosuina nepegasanHs ganux (CILJ]). OcnoBHi xapakrepuctuku CIIJI.

3’eHyBaNIbHI €IEMEHTH Ta akTHBHE oOnaaHaHHs KM. Metonu Tta pexumu nepegaBaHHS JaHUX B
KM.

Jloriyna Tonodorii nokanbHux KM (JIKM) i meromu nocrymy o CIIJ. IloHATTS apxXiTekTypu
Mepexi. Mepexa apxitektypu Ethernet Ta 11 cnerudikarrii:



Ka6enpni JIKM inmux apxirekryp: IEEE 802.5/Token Ring, FDDI, CDDI. JlokanbHi KOMIT ¥OTEpHi
paniomepexi (RLAN).

[udposi Omoku mikponpouecopuux cucreM PSoC Tta ix xapakrepuctuku. JIBifikoBuit
mporpamMoBaHui JuMiIbHUK imMmyiasciB - Counterl6. Ilomii mepepuBaHHS 3a  JABIKKOBUMH
nporpamMoBaHuMU JiuriabHuKamu Counterl6. IIporpamoBanwuii Taiimep Timer8. IMoaii mepepuBanHs
3a mmporpamMoBaHuM TaiimepoM Timer8. IlporpamMoBaHuii MIKPOTHO-IMITYILCHUI MOmysTop PWM.
AmHanorosi 610k Mikponporecopaux cucreM PSoC Tta ix xapakrepuctuku. Kondiryparis mxepen
cuHXpoHi3alii Ta TaktyBaHHs aHanmoroBux OyiokiB Clock Select i Column MUX. Kondirypartis
aHanmoroBux BxofiB. KoHoiryparisi anamoroBux BuxofiB. IlporpamyBaHHsS BHYTpIIIHIX 3’€JIHaHb
aHajoroBux OyiokiB. [lepepuBanHs B Mikpormporecopuux cucremax PSoC. AmapaTHe nepepuBaHHS
BiJ miHa mopra. Bxixm Ta Buxin B/i3 cmisuuii(oro) pexum(y) Sleep Mode. Iudpo-ananorosi
nepeTBoproBayi B Mikporpouecopuux cuctemax PSoC. Ludpo-ananorosuii nepersoproBay VDAC.
[Mu¢po-ananorosuit [IEpPETBOPIOBAY IDAC. Amnanoro-uu¢posi HepeTBOPIOBaYi B
Mmikpomnpornecopaux cuctemax PSoC. OcoOnuBOCTI BUMIPIOBaHHS MHUTTEBUX 3HAYEHb CUTHAITY
3amanoi GopMu 3a J0mMoOMOrow anaioroBomudpoBoro meperBoproBada ADC. BumiproBaHHs
nocTiiiHux Hanpyr 3a jponomororo DMA & ADC. BuwmiproBaHHs TeMiieparypu 3a JOMOMOIOIO
TepMmicTopiB Ta nudpoBux aasadiB LN20. BumiproBaHHS €IEKTPHYHOTO OINOPY Ha IMOCTIHHOMY
ctpymi Ha wMikpokoHTpoiepax PSoC. Inrepdeiicu B wmikpomnpouecopuux cucremax. PSoC.
CrpykTypa 1 CKJIaJ MiKpPOHPOIECOPHOI CHUCTEMH KEpyBaHHS INBHUJKICTIO OOEpPTaHHS pOTOpa
MIKpOTIOTY)KHHX  €JeKTPUYHUX JBHUTYHIB  TocTiiiHOro crtpymy. Crpykrypa 1  cKlaj
MIKPOITPOIIECOPHOT CUCTEMH KepyBaHHS IIBUAKICTIO 00EpTaHHS POTOPa MIKPOTOTY)KHUX KPOKOBHX
eNeKTpuyHuX NBUTYHIB. [paiiBepu Ta intepdeiicu PSoC DMA. [IpaiiBepu Ta intepdeiicu PSoC.
Buxopucrannsa Joistick. T'enepyBaHHs mepionnyHOro CcHUrHajiay 3ajgaHoi (opMu 3a JOMOMOIOIO
ugpoanangoroporo mnepersoproBaua DAC. TeopeTwdHi OCHOBHM peani3ailii €MHICHUX KIIaBIII
CapSense ta HacTporoBaHHs B penakropi Wizard. TeopeTwdHi OCHOBHM peai3allii €MHICHOTO
Moaynst kopuctyBaua Slider. BumipioBaHHS eNEKTPHUYHOIO ONOpPY Ha TMOCTIHHOMY CTpyMi Ha
mikpokoHTposepax PSoC.

Juckperusaiiiss Ta KBaHTYBaHHsSI CUTHAJly: 3HAYEHHsI 4acTOT JUCKPETH3allii Ta KUJIbKICTh DPIBHIB
KBaHTYBaHHs Juisd udposoi Tenedonii, CD -audio, HD — audio. Teopema KorenbHikoBa.

[lBunke neperBopeHHss Pyp'e. Cnextp curHany. I'papiku AYX rapMOHIUHUX CHUTHAJIB, LIYMIB,
OPSMOKYTHHUX IMITYJIBCIB.

Bunu ¢inerpis. ®opmynu: 3ropTku, HEPeKYpCUBHUM LUPpoBUil (GUIbTp, peKYpCUBHUI LUPPOBUIL
(b1IbTp, aBTOKOPEIISALISL.

XapakrtepucTuku (insTpiB. Bu3HaueHHS Ta poO3paxyHOK YAacTOTHUX Ta IepelaBalbHUX
xapakrepuctuk (pinpTpiB H(w) Tta H(z), sikimio Bimomi koediieHTH (HiIbTpa B OCHOBHOMY PIBHSIHHI
udposoro ¢inerpa. CTiKICTh QUIBTPIB.

®opwmaru ¢aitniB wav (RIFF) ta bmp.

['padiune 300pa’keHHs 3ByKOBOT'O CUTHAITY: OCLIMJIOrpama, CIIeKTporpaMa, COHorpama.

OinbTparis 300pakeHb. Sapa marpuis GuIbTPIB A HUPPOBOT 0OPOOKH 300pakeHb.

OcHoBHa i11es1 BTopuHHUX anroputMiB ctucky RLE, Xaddmana, LZW.

Cruck 300paxenss — anroput™ JPEG. Cruck 3Byky MP3 ta cTuck 3ByKy 6€3 BTpar.

Konepu 11 cTUCKY MOBIIEHHS.

CydacHuil CcTaH KOMIT'IOTEPHOI €JEeKTPOHIKM Ta TEpPCIeKTHBH PO3BUTKY. 3akoH Mypa.
dyHIaMEeHTAIbHI 0OMEXKEHHS TSl JIOTIYHUX eJIeMEeHTIB. TepMoanHaMidHI Ta KBaHTOBO-MEXaHIYHI
00OMEKEHHS IS JTIOTIYHOIO BEHTHIIS.

®i3u4HI OCHOBH POoOOTH omepaTuBHOI mam’siTi. OCHOBHI XapaKTepUCTHKHU 1 mapameTpu. CtarnyHa i
TuHaMivHa ram’saTi. EnepronesanexxHa mam’atb.



MarnitHi Hocii iHdopmarii. @i3uYHI OCHOBM Mar”iTHOro 3amucy. Marepianu s MarHiTHOTO
3anucy. LIM/I-3anmc. [Tapamerpu KM/I.

Onrtuunuii Ta MO-3amuc inpopmMartii. MaTtepiaim Ta mpucTpoi.

®i3uvHi OCHOBH TexHoJori1 ApyKy. [lapamerpu npuctpois. [lepcrneKTHBH PO3BHUTKY.

[Tocritini 3anam'sToByrodi mpucTpoi. [IpuHiunm po6otu Ta Kiacudikaris.

Metonu Ta anroputMu IUGPOBOi 0OpOOKM curHamiB. JIMCKpEeTHI CHUTHaNM, JIHIHHI JUCKPETHI
cucreMu Ta z-neperBopeHHs. [IeperBopenns Jlamnaca.

Huckperne mneperBopeHHss Dyp’e. ANropuTMHu MBHAKOTO TepeTBopeHHs Dyp’e Ta OCHOBHI
[TepeTBopenns Bomma-Anamapa. [leperBopenns Xaapa. [leperBopenns ["'abopa.

JuckperHa 3roprka i Metoau ii oouncnenns. Lnudposuii cnexrpansanii anaimi3. Bikonni ¢gyHkmii Ta
ix BmacTuBOCTI. JJuCKpeTHE KOCMHYCHE EPETBOPEHHS.

[udpposa ¢insrpamist curnaniB. OcHoBHI Tunu (IIBTPIB Ta iX Kiacudikamis. HepexkypcusHi
uudposi GineTpu. PexypcuBHi nudposi ¢inbTpu. 3aranbHa XapakTepucTHka HUGpoBUX (IIBTPIB.
QinbTpyu 31 CKIHUEHHOIO 1 HECKIHYEHHOI IMIynbcHUMH XapakTepuctukamu (CIX-¢imsrpu 1 HIX-
¢bineTpu). Pospaxynok mudpoBux CIX-(hinsTpiB: MeTOOM 3Ba)KyBaHHS, YacTOTHOI BHOIpKH Ta
ONTUMAIIbHOI anpokcuMariii (mo YeOuieBy) 4acTOTHOI XapaKkTepucTUKH. AnroputM Pemesa.
JIBOBUMIipHE AUCKPETHE NEPETBOPEHHS.

OcHoBHI 3acaau kKommpecii MUPPOBUX ABOBUMIPHUX CUTHAJIB. TpUBHMipHE KOAYBaHHS Ha OCHOBI
JKII. TpuBumipue 3D nepeTBopeHHS.

Hanecenns nupoBHUX MiINUCIB Ha OCHOBI TEPETBOPEHHS CHTrHamiB. Peamizamiss OCHOBHHX
anroputMiB 1udpoBoi 06pobku curHamiB. Jluckperusaiisi 1 KBaHTyBaHHSI aHAJIOTOBUX CHUTHAIIB.
ArmnaparHa, MporpaMHa Ta amapaTHO-NPOrpaMHa peaji3allis alropuTMiB LUPPOBOI 00poOKH
curHaniB. IIpouecopu 1udpoBoi 00poOku curHamiB. Lludposi neperBoproBaui ['impbepra.
Hudepenuiarop. LHudposuii cnexktpansHuil ananis. BeliBneT-nepeTBopeHHs.

3arBepxeHo BueHoro panoro ¢akyabTeTy eIeKTPOHIKH Ta KOMIT IOTEPHUX TEXHOJIOT1H (ITPOTOKOI
Ne 23/22 Bin 21 6epesnst 2022 poky).

Jexan (akynabreTy
€JIEKTPOHIKU Ta KOMII FIOTEPHUX TEXHOJIOT1H IO.M.®yprana
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