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1. 3MICT PO3JILTIB TA TEM JUCITUILIIH

3araabHa yacTuna

1. MeTono.torist Ta opramizauis HAYKOBHX J10CJIiIKeHb

Ilpuknagua matematuka — kommiekcha HayYKOBa Trailysb CHpsMOBaHa Ha pO3POGKY
MaTCMaTHYHHX Ta KOMITIOTEPHHUX MOJejeii CKIIQTHHX CHCTEM Ta IPOIECIB, fKa Oasyerbecs Ha
GyHnamenTanbHEX MOHSTTSX MaTEeMaTu4HOI0 aHaji3y, nﬂd)epeﬂgianmoro YHCIIEHHSI, Teopii
d)yHKuiI‘/i; KJIaCHYHHX METO/aX OOYHCIIEHb Ta MOOYIOBI alrOpPHTMIB; MO/IC/IFOBAHHI, aHali3l Ta
onTHMizalii CKIAJHMX CUCTEM; MOJETIOBAHH] KOMIT'FOTEPHHX cHcTeM 0bpobxu iHhopmarii;
Teopii KepyBaHHS i NPOrHO3yBanms, NPHAHATTI pillleHs B yMoBax KOH(JIIKTY, HEBU3HAYECHOCTI Ta
PHU3MKY; anropuTMi3alil, npoexTyBaHHi IIPOrpaMHOT0 Ta anapaTtHoro 3ade3neyeHns,

Hayxka six cucrema 3manb. OcHoBHI moHSTTS HaykH. [IOHATTS HAyKOBOTO HOCIimKeHHS:
OCHOBHi O3HAaKH Ta XapaKTepHCTUKH. Bumory N0 BU3HA4YE€HHA HAYKOBHX JIOCHIKeHb. OCHOBHI
BH/IH HAYKOBHX JIOCIIi[DKEHb.

Merononoris  nocimkenns. 3araibHOHAYKOBI  IIPHHIMIH nocmimkenns. Konkperna
HaykoBa MeTonosoris. Meroau i Texmika mociimkenns. IlonsTTs Ta 3aransHa XapakTepHCTHKa
eMITIPHYHUX METO/IiB HAYKOBOTO JOCIJKEHHS.

Cnocrepeskenns s EMIIPHYHUA METOJ HAYKOBOIO JocIiKenns. EMmipuuni meromu:
BHMIDIOBAHHS, TIOPiBHSHHS, ysaranbHenHs. Exkcmepument. Cyticts Ta XapaKkTepHCTHKA
OCHOBHHX = TCOPETHYHHX METOJIB HAyKOBOTO mociimxenns. Oco6auBOCTI  OrivHOrO 1Ta
XPOHOJIOTYHOTO Mi/IXOJIiB IPH [IPOBEICHH] TCOPETHYHHX JIOCIIiJKEHB.

Qopmu BHKIAY MaTepiaiip JOCIDKEHHS. Ta HAYKOBI BMJIAHHS. @opMH BUCBIiT/ICHHS
MiZICYMKIB HAYKOBOI poGoTH, VcHa nepenaya inopmallii mpo Haykosi pe3ynbTary.

2. CreniasibHi posaiam bynpamentanbaux MaTemaTHYHMX AHCIHTILTIH

Oyukuii. Pisni o3navenHs ¢yuknii. Onepanii van HEIICPEPBHUMH (DYHKIIISIMH.

OsHaueHHs noximHOT Ta 1f FCOMETpUYHa IHTepnpeTauis. J{ocmipKens GyHKIA 33
AOILIOMOTOI0 MOXIZIHUX. YMOBH JIOKAIBHOIO EKCTpEMYMY.

HeBusnauenwuit IHTErpal Ta HOro OCHOBHI BIacTUBOCTI. IlpakTHyne 3aCTOCYBaHHS
onepaiii iHTerpyBanus.

Hucnosuit psn, ioro cyma, 36GixmicTs, Buactupocti 36ixHHX psgip Ta KpHTEpii
301kHOCTI. BractuBocTi abcolmoTHO 36iNKHUX PAIIB.

DyHKIiOHANBHI PSIH Ta iX 361KHICTS.

OyHKuii Garatbox 3Minamx, ix HENICPEPBHICTE Ta BiacTuBocTi. Heobxini Ta JIOCTaTHI
YMOBH JIOKQJIBHOTO €KCTPEMYMY.

[Tonsarrs matpuu, KPHUTEPIi HEBUPOKEHOCT] MaTpuik. Matpuuni piBHsHuS,

Cucremu JiHIMHMX piBHAHD. DyHpaMeHTaNtbHa CHCTeMa PO3B’A3KIB OIHOPIAHOT cHCTeMHU
JMHIHHHUX PiBHAHB, i1 BJIACTHBOCTI.

Jlinii ipyroro nopsky, ix kanoHium PIBHSHHS Ta 306pajKkeHHs..

Hopepxui apyroro TOPSAKY, 1X KaHOHIYHI pIBHSHHS Ta 300pakeHHs. Mertouu
IPUBENICHHS JiHIH Ta IOBEPXOHB APYroro TMOPSIKY 210 KAHOHIYHOTO BHJTY.

Huepenniansre piBusiaEg Ta Horo po3Bs3ku. Tpuknanni 3amayi, mo NPHBOJSATECH /10
AuQepeHItiatbHuX piBHSHE.

PiBusivug 3 Binoxpemmopanumu 3MIHHMMH.  OjHOpiAH Audepennianbai  piBHSHHS
niepmoro nopsaky. Jlinikni mudepenuianpmi PIBHSHHS mepioro nopsanky. Mertox Bapianii
CTaJIHX.

Teopemu npo ICHyBAaHHS, €JIMHICTh Ta IPOJIOBXKYBAHICTh PO3B’A3KY 3azadi Komii.
3aexHicTs po3B’s3ky samaui Ko Bi/l II0YaTKOBHX JAHHX Ta mapameTpis.

PiBHsHES, He po3B’s3anHi BitHOCHO NOXiHOL. ICHYBaHHS PO3B’A3KiB, 0COGHB] PO3B’s3KH.
PiBusinus Jlarpanska ta Knepo.



SlkicHa Teopis AudepeHIiaTbHUX PIBHAHB BUIIUX MOPSAKiB. [HTErpOBHI THIIM PiBHAHB N-
0 HOPSLIKY.

3arajipHa Teopis JMHIHHEUX cucTeM JiEepeHMiANGHEX PIBHAHB N-TO  NOPSOKY.
QynaMeHTalIbHA CHCTEMA PO3B'A3KIB. 3arajJbHHUiM PO3B’° 30K JIIHIHHOI OIHOPITHOI CHCTEMH.

CriiikicTe 3a JIAMyHOBHM II0JIOKEHb PIBHOBAar#, aCHMIITOTHYHA CTiMKicTh. OcHOBHI
TEOPEMH IO CTiHKiCTh. CTIHKICTh JIHIHHUX CHCTEM i3 CTAIUMHE Koe(dilieHTaMHu.,

Oco6uBl TOYKH JHIAHMX Ta HeniHidHuMX cucreM. HeniHiliHi aBTOHOMHI cHCTeMH
JPyroro mopsAKy, X nineapusaiis. CTifikicTb 3a nepuuM HabMKCHHAM.

Judeperuianbhi piBasHas y yacTuaHEX moxigaux (JIPUI) rinepbomigsoro tumy 3agaui
OIIMCY BUIBHUX KOJHMBaHb CTPYHH (HECKIHYEHOI, HANliBHECKIHYEHOT, CKIHYEHOI0 po3Mipy).

JPYIl mnapaGomiynoro tumy. 3ajadi ONHCY PO3MOBCIO[DKEHHS TeIla Y CTPHXKHI
(cKiHYEHOTO pO3Mipy, HaliBHECKIHYEHOTO, HECKIHUEHOTO).

JPYII enintuunoro tumy. @yHnameHTanbHi po3s‘si3ku piBHsHEs Jlamnaca y npocropi ta
Ha mromuHi. IarerpansHi ¢opmynu ['pina. @yrkuis I'pina Ta 11 3acTocyBaHHs B 3a1adax
ENNTHYHOTrO THIY.

3. Meroau o04uC/IeHD

HaGmmwkenns QyHxuiii 3a nomomororo iHTepmonsiiiHoro MHorowiena Jlarpamixa,
IHTEPIIOJIAI HTHIX MHOT'OYJIEHIB Hsiorona. Merton HalMEHIITHX KBaJIpaTiB
CEpEIHBOKBAAPATHYHOrO HAOMMIKEHHS (QYHKILIA.

HucenpbHe 1HTErpyBaHHS 3a JONOMOIOK KBajapaTypHuX (opMmyn iHTepmonsmifHoro
tuny: Gpopmyna Herotona-Koreca.

Ksaznpatyphi (opmysn HaiiBHIIIOro anredpaidHoro cryneHs To4HocTi: popmyna Iaycca.

Metoau po3s’s3yBaHHs HENiHIHHMX DiBHSHB: METOJ NPOCTOi iTepalii, METOX XoOpa,
metoxn Herotona. Ymosu 36ikH0CTi (6e3 noBenenns). Ouinka noxubku (63 10BeicHHS).

[Ipsami MeTonu poss’ssysarns CJIAP: metox laycca, METO KBaJpaTROTO KOPEHS, METOJT
opToroHaisarii.

Irepauiiini meToau poss’ssyanHs CJIAP: metox mpocroi itepauii, Meton 3eiimens.
YMogu 36ixHOCTI MeTOZIiB (€3 noBenenns). Ouinka noxubku (6e3 10BeIEHHS).

AHaniTH4HI MeTOaM pO3B’s3yBaHHs 3amadi Kowmi s 3BuuaiiHmx audepeHnianbHuX
piBasHb (3/1P): metox Ilikapa, MmeTon po3kiaianns po3s 3Ky B pA.

Yucriosi MeTom po3s’syBanHs 3aia4i Komri ayis 3JIP: metonu Pynre-KyTra, Meromm
Anamca. [Mopsinox TouHocTi MeTOiB (6€3 10BEIEHS).

BubipkoBa yacTuHa

3a BuGopom 1: «MaTemMaTHUYHE MOJIETIOBAHHS Ta 00YHCII0BATbHI METOIH»

1. /luckpeTHa MaTeMaTHKA

IloHATTSI MHOXMHM, CIHOCOOM INpPE/CTABIEHHS MHOKMH, ONepaiii Haj MHOXHHAMH.
Po3burts Ta mnoxpurTa. BuacTuBocti omepaniii Haj MHOXMHAMH. YHiBepcalbHa MHOMKHHA.
bynean. Peanizaiis onepaniif Hax nijiIMHOKHHAME yHIBEpCyMa.

YiopsikoBaHa MHOXHHA, NpsMHA 100yTOK MHOXHH. Bingsomenns. Kommosuiis
BiJIHOIEHb. BiacTHBOCTI BiJHOWIEHD. BiIHOIEHHS eKBIBAJIEHTHOCTI, KIAc eKBiBAJIEHTHOCTI.
Bignowmenns nopsaxy, MiHiMaubHHI enement. BimHomremHs mominyBamHs. CHMeTpAUHE
BifHomenHs. Kommnosumis BigHOweHb, DyHKIIOHANBHE BiHONIEHHS, THIH BifOGPAXEHD
(1H’exuis, Oiekuist, Crop’eKiis).

@yHKuii anreOpy JOTiKK, MPHKIamy Joridaux GpyHkuii. Poskiagenns 6yneBux GpyHKIi
32 3MiHHEMH. JlocKOHaNa JiM3’IOHKTHBHA HOpMaibHA (OpMa, IIPHBEICHHS U3 FOHKTHBHOI
HOPMAJILHOT (POPMH 10 BUTIISIIY JOCKOHAIOL M3 FOHKTHBHOT HOPMaIbHOI GOPMH.

3amKHEHi KjacH, BJIAcTHBOCTI 3aMuKauus. Kimacw QyHKmi, mo 30epiraioTh 3HaYeHHS
koHcTaHT. [Ipunimn gBoicTocTi y auckperHii maremaruni. Kinac camossoictux ¢ynxmii. Knac



MOHOTOHHUX (yHKIiH. Kiac ninilianx ¢yHxuii. Anredpa Kerankina, nomunoM JKerajikina.
dyukuioHansHa MoBHOTA. Jlema mpo HeMOHOTOHHI (yHKIii. JlemMa O HeTiHIHHHX (GyHKIIAX.
Teopemu mpo GYHKIIOHATBHY IIOBHOTY. Teopema IlocTa.

2. MeToau onTaMizanii Ta 10C/TiKeHHs onepauiii

ITocTanoBKa 3a7a4i ONMTHMI3awii Ta OCHOBHI MOHSATTH. [IpUKIaNy eKCTpEeMABHUX 33124
ta X (opMmaizalis. OCHOBHI KJacH eKcTpeMalbHHuX 3ajad. YMOoBu iCH}’li'ftH}iil‘}?‘osBjﬂaxifs
excTpeManbHUX 3a1a4. Kiacuusuil METON 3HAXOKEHHA EKCTPEMYMIB (pyHK].Il} onHi€i 3MIHHOIL.
[Cracuunmii  MeTo 3HAXO/UKEHHS excrpeMyMis  (yHKii GarathOX MiHHMX. METOJN
O3B’ A3yBaHHs KIIACHUHOT 3a1a4i HA YMOBHUH €KCTPEMYM.

TeopeTHuHi OCHOBH ONTHMi3aIlil. Onykni muOXMHA. Omykmi QyHkuoii Ta ix OCHOBHI
pnacTuBocTi. Kputepii omykiocti qudepeHiifoBHIX ¢ynkuiit. Cyérpaient ta cyomubepenian
omykJioi (byHKUiT Ta 1X BJIaCTHBOCTI.

Heo6ximmi i mocrarTHi ymoBHM excTpemyMy. HeoOXximui yMOBH MiHiMyMy B 3aja4ax
YMOBHOI onTHMi3alii. YMoBH ONTUMAIBHOCTI B 331a4i YMOBHOI OIyKJI0l Heau(pepeHLiioBHOT
onrumizamii. Teopema Kyna-Takepa. Jludepenuiaisna Ta cybmudepenuianbaa GopMH TEOPEMH
Kyna-Taxepa Ta 1i y3arajJbHEHHS. JIBoicTicTh B 3a/a4i OIYKJIOrO IIPOrpaMyBaHHs.

UuciioBi METOMM OHOBAMIpHOI onTiMisaiii. MeTon JijCHHS BiZIpi3Ky HaBMiI (METOL
nuxoToMii). Metox 3osotoro mepepisy. Meron ®iGonayyi. TTopiBHAHHS METOJIB JIiHIAHOTO
HOLIYKY.

UncnoBi MeToaM Oe3yMoBHOI omrHMizalii. MeTo NOKOOPAMHATHOTO CIIYCKY. Metoxa
xoHdirypari#, meron Posenbpoxa. Merox momyky Io nepopmMoBaHOMy OaraTorpaHHHUKY.
I'pamgientHi Meromu. Merox Herorona. MeToau CHPSKCHUX HanpsiIMKIB  Ta CHPSDKEHUX
rpajgieHTiB. MeroJ CHpsKEHUX rpajaienTis. MeToJM 3MIHHOI METPHKH (KBa3iHBIOTOHOBI
METO/IH).

Yucsosi MeToad yMoBsHOI onTuMizamii. Metox npoekiii rpajaieara. MeToj) yMOBHOTO
rpajienta. Meton nineapu3aiii. MeToIH MOMIMBHX HANPSMKiB. MeToz BiJOKpEMIIIOI0UOT
rinepruromusK. Metou mrpadpHux GyHKIIH.

Yncnopi meronu Ge3yMoBHOI HemudepeHiiHoBaHOT ornrtumizanii. MeTox ys3arajibHEHOI0
IPajieHTHOTO CIyCKy. Y3aralbHEHMH IpajieHTHMH CIlyCK 3 POSTAIOM NPOCTOPY B HaIpPAMKY
cybrpanienta, r-asroputm H.3. Illopa.

3. Ba3u ganux Ta indopmaniiini cucreMu

XapakTepucTMKa  IOHATE  ~basa JaHuxX”, “Indopmaniiina cucrema”, ~CHCTEMA
ynpasiinHs 0a3zamu jganux”. Etanu IpoeKTyBaHHS BJl. Mozeni panux. PensmiiiHa MOZJenb
naHuX. ba3oBi MOHATTS peNsAliHHOL MOJICNII JAHMX: BiJHOIIECHHS, KOPTEX, arpuOyT, TiNo,
CTENiHb, IOTY/KHICTh BIAHOIIEHHS.

Cxema pensuiiinoi bJI. IloHsATTs NEpBHHHOrO Ta 30BHiIIHKOro Kioua. LlimcHICTb
pensuifinux ganux. Onepaitii, ski MOXYTh MOPYUIMTH mimicuicts BJI. 1limicHicTs pensiifHUX
nanux. TloreHuiiini Ta 30BHimHI kmodi. IlimicHicTh 30BHIIHIX KimouiB. TUmH 3B’S3Ky MIX
tabmuiave BJ1. Mosomsi anomanii B Tabmunax b/l Ilpusnadenns nopmaizauii. HopmanbHi
dopmu BigHONIEHb. KOpeKTHICT mpoLEeypH HopMmaizaii. [IoHATTs TpaHsaKii. Tpansakuii Ta
BijHORNEHHs nanux. Teopema Xesa.

Cyuacui CKBJI. SQL — MoBa CTpyKTYpOBaHHX sanutiB. Onmeparop SELECT. ®@opmar
oreparopy. 3acTOCYBaHHs KJIHOYOBOTO CJIOBA WHERE. 3amyc yMOB MOIIYKY ISl HOJIiB Pi3HOTO
tumy. Oneparop SELECT. ®@opmar oneparopy. 3actocysanns kaodosux ciis DISTINCT , AS ,
ORDER BY. 3acrocysanus kmo4osux ciis JOIN ... USING ..., NATURAL JOIN, GROUP
BY..., HAVING. 3acrocyBaHHA KJIIOYOBHX camie COUNT, SUM, MAX, MIN, AVG.
3acTocyBaHHs KI040BHX cJiB IN EXIST . NOT EXISTS , UNION , INTERSECT, EXCEPT.

®opmar Ta npusHauenns omeparopiB INSERT, UPDATE, DELETE. ®opmar Ta
npusnadenns oneparopis CREATE TABLE, ALTER TABLE, DROP TABLE.



4. Onepaniiini cucremu Ta cucremue NporpamMyBaHHs

OcHoBHI  KOHUEmIi{ onepauifnux cucrem (OC). ITomsrrs onepauiiHoi cucreMu, ii
Mpu3HaveHHs Ta ¢ynknil. Kiracugikauis CyqacHUX onepamifiHux cucreM. OyHKIiOHATBH
KOMIIOHEHTH OIlepaIiifHuX cucTeM.

ApXiTeKTypa omnepauiiinux cucreM. Bazosi NOHATTS APXiTEKTYPH ONEPaLiitHUX CHCTEM.
Peamisanis apxirexrypy OC. OC Ta ii orouenmus. OcobmuBocti apxitextypu UNIX, Linux,
Windows. - )

KepyBannss mnpouecamum ta moroxkamu. Ba3osi momsTrs UpOUECiB 1  IOTOKIB.
baratonorokosicTe Ta ii peanizamis. Kepysanus npouecamu B UNIX iLinux. KepyBanus
npouecamu y Windows. Kepysanns notokamu 8 UNIX, Linux. Windows.

Ilnanysanns nponecis i mortokis. Bunn  nnanypanns. AJITOpUTMH  1IaHyBaHHS.
Peanizanis rianysanns 8 Linux, Peanizanis mianysanns BWindows.

Bsaemonis mortokiB. Ocnopni npobnemy  B3aemoii moTokiB. BasoBi  MmexaHizM
CHHXpOHi3auil motokie. B3aemoris moTokis y Linux. Bsaemozist noroxie y Windows.

Mixnpouecosa szaemonis. Buyu ta 6a308i MEXaHi3MH MiKIIPo1ecoBOT B3aeMOJIi.

Kepysauns oneparusroio mam’sirrio, OcHoBu  TexHOJIOTIT  BipTyansHOT mam’sTi.
Cermenranis nam’sari. CropinkoBa Ta cTOpiHKOBO-cerMenTHa Oprasi3artist mam’siti.

Jloriuna opramnizamis daiinoBux cucrem. Ilomsarrs daitny i aitnosoi cucTemu.
Opranisanis indopmanii y daitmosiii crcremi. Onepanii nax paiinamu i karanoramu.

Peanizaris daitnosux cucrenm. [utepeitc Bipryanshoi daiinosoi cucremu VFS. Qaiinosi
cucremu ext2fs [ ext3fs. daitiosa cucrema /proc. ®aiinora cucrema NTES.

3. Teopis npuitnsitTa pimenn

lpuitHarTs pimens B YMOBAaxX HEBU3HAYEHOCTI, OOYMOBIEHOI HE3HAHHAM. AKCiOMH
kopucHocTi. IToHsATTS HepaHzOMiZoBaHHX Ta PaH/IOMi30BaHUX  PO3B'S3KIB. Kpurepii
onTUMankHoOCTi. CTaTHCTHYHI po3s's3Kky,

Hpuiiusarra pimens B ymonax HEBH3HAYEHOCTi, OOYMOBIJICHOI CBiTOMOIO IPOTHIETO.
Juckpetni Ta HenmepepeHi Mmoei. Hpuununu  obepexenocti | BPIBHOB&XEHOCTI Ta iX
BHKOPHCTaHHS B TEOpii.

OcHoBHa Teopema Teopii MaTpuU4HuX irop. ITosuiiiina popma Ipy.

Kooneparugni Tta HCKOOICPATUBHI MiXOMHM B NPHHHATTI pimreHs. Knacudikamis 3amay
TeOpii MPHIHATTS pileHs.

6. InTenexkryannui cucremu

Dopmarizanis 3HaHb B CHCTeMax WITY49HOTO iHTenekTy. CTpyKTYpa OC/iMKe D B raiysi
IHTENIeKTYabHHX CHCTeM.

Ilpencrabnenns samau y cucremax IITYYHOro iHTenexty. IlpencraBienus 3amaq y
npoctopi crauiB. [Ipesncraienns sagay IIJIAXOM 3BEJCHHS J0 ITiA3a/1a4.

Mopneni npencrasnenns suanp. Jloriko-niHrBicTHYHI MoJIel — pesmiiiai Ta [IPEOUKATHI.
@opMainbHi cucTeMH., Mepexi ta ppeitmu.

Excnieprri Ta niarmoctuuni cucremu. Crpykrypa excnepTHHX chcTeM Ta ix peanisaris.
Mogeni pidicrocti. Mexaniam BHBOYy. CHCTeMH, 1110 HABYAIOTH. ApxiTektypa 10 crnocoGy
PO3B’A3aHHs 3amaui (cutyaniitui momer). TectyBauns i miarmocrtuka (excniepTH3a 3HaHB).
KepyBanus napuanusm (cutyaniiine KepyBaHHs1). BueneHHs B yMOBaxX HeBH3HAYEHOCT].,



3a Bubopom 2: «Komn’orepHa mexanika»

1. O6uucmoBaNLHI MeTOaH Teopil npy:kHOCTI

PiBusuus pyxy Ta piBHoBaru. PiBHAHHS pyXy Ta piBHOBarm B IWIHAPHYHINK cHCTEM]
KOOpauHar. ['0/10BHI HaNpyKeHHS.

Tensop manoi nedopmanil. Bupasu s koMIoHeHT TeH30pa Manoi nedopmarnii uepes
IepeMilleHHs B ICKapTOBiii Ta HUIiHAPHYHIH cucTeMax Koopaunart. [ 0oBHi nedopmarrii.

YsaranbHenu# 3akoH ['yka juis aHi3oTpornHoro Martepiany. Pisni Bunamkwm IIPY>XHOT
cuMetpii (0 i30TpomHOro Marepiany). Va3arajieHeHHH 3aKOH ['yka pna  oxHOpigHOTO
130TpOIHOTO TiJa.

3agasa Teopil mnpyxHocti B nepemimenssx. Ilpuaiun Cen-Benana. Teopema
Knaneiipona.

@opmyna Berri i Teopema B3aemHocti berri. Bapianitine pisusuus Jlarpamka. Meron
Pirna. Ilpunnun minimyma gonatkosoi poGotu. [Ipescrapienns NepPEMIIIIEHb Yepe3 rapMOHiiHI
i GirapMoHiitHi GyHKII.

Poss’szox Kenppina. Enemenrtapruit poss'ssok Byccinecka 1 pony. EnementapHwmii
po3B's3ok Byccinecka IT pony. 3anaua Byccinecka (mpo airo 30CEPEIKEHO] CHIIM HA MPYKHUH
niBnpoctip). ®opmymn Cominbsuu. 3anaua [epra (moctaHoska i OJIepiKaHHS 1HTErpaJbHOro
piBHsAHHS). PO3B”M30K iHTErpajbHOrO PiBHSHHS 1 ZOCII/KEeHHS 3a1adi I'epua. Bunagok ockoBoi
cHMeTpii,

HaniBoGepuennii meton Cen-Benana. IlocranoBka 3amaui Kpy4eHHs Ta 3ruHy Opycy.
Qynkiis Hanpyxerb. IloTeHmiansHa (yHKIis KpaitoBoi 3amaui Cen-Benana, Memb6panna
anajorist [Ipanarnsg. [ga Tuny xeuib. Ilopepxueri xsuni Penes. Xpui Jlspa.

2. ILnocka 3axaua Teopii npy:kHOCTI Ta MexaHika pyHHyBaHHA

O@yukuis Hanpyxenb Epi. IIpencrasnenss mepeMimiens 3a i gomoMorow. KoMmekcue
npescrabneHns Qyuxuii Epi. @opmymu Konocopa-Mycxemimsii. CrpykTypa KOMILIEKCHHX
NOTEHLaNiB y BUNA/IKy OJHO3B’SI3HAX, MHOTO3B SI3HHX, CKIHYEHUX Ta HE3IMEKHHX 00/IacTell.

OcecumeTpuuni rpannyHi 3axaui Teopii npyxHOCTI 1Is Kpyrosoi obsacti (30BHIIIHS Ta
BHYTPIIHS). MHOro3s’ssni o6macti. Yactunni Bumaaxku. Knacwumi 3amaui miockoi Teopii
npy>xHocri. [Tnocki 3ana4i Teopii npykHOCTI, SKi 3BOASTHCS 10 3314 JIHIHHOTO CIIPSDKEHHS.

Heonnosnauni nepemimenns. IIoHATTS quciokartii. Tpimuna, ocobnuBoOCTI po3B’A3KYy.

OcHoBu niHilHOT MexaHiku pyHHyBaHHS. [IOHSTTS AMCTOKAILT. Tpimuna, ocobauBocTi
po3e’si3ky. KoediuienT inTencuBHOCTI HanpysKkeHb Ta iHBapiaHTHHUIL iHTerpaL

3. Teopis maacruunocTi

MexaHiyni BoacTHBOCTI TBepaMX TiN. YMOBH IUIMHHOCTI IIEPBHHHO-130TPOITHOTO
marepiany.

Teopis Manux npyxHo-macTHunKX nedopmariit. [TocTynar Jpykepa. AcouiiioBannii
3aKOH IUIHHHOCTI.

IlocTanoBKa OCHOBHHX 3a1a4 Teopii IIACTMYHOCTI. 3arajibHi TEOPEMH Teopil Maiux
NPYKHO-ILTACTUYHUX AehopMaliii.

IpocTini 3amadi Teopii wiactuunocti. [IpyXHO-IUTACTHYHMI BUrMH GAJIOK. [Topoxuucra
KyJIs IiJ T€H THCKY.

XapaktepucTuku i miHil KoBsamus. [IpocTilm NPHKIaZW TOJIB KOB3AHISL. Kpyuenns
MPU3MATHYHHX CTEPIKHIB.

4. Kpurepii minnocri, Teopis criiikocti Ta Teopis nuacrun i 06on0n0K

Craruynuii MeTO/1 BU3HAYEHHS KPHTHUHHX HABAHTAXKEHbD. 3a/1a4a Eilinepa juis crepikus.
BrumiB yMoB 3akpinuieHHs KiHI{B CTEPKHS HA KPHTHYHY CHIIY BTpaTH CTIHKOCTI.
Hunamivgauit kpuTepil crifikocti. CriffkicTs cTepikHs mig giero CITIIKYBaJIBHOT CHIIH.



Kpurepii minHocTi Ta ix anamis. Kiracuyni kpurepii MiuHocti. PyiiHyBanHs Marepianis
IIPH HasBHOCTI TPIIIKH Ta iHUIMX Je(eKTiB CTPYKTYpH.

OcHOBHI  CHIBBiJIHOIIEHHS Teopii TOHKMX [iacTuH. OCHOBHI NPUNYIIEHHS Ta
CIHiBBiIHOIIEHHS 6€3MOMEHTHOI TEOPil 000IOHOK.

Bicecumerpuuna nedopmaitiss 06010HOK 06epTaHHS.

3a pubopom 3: «MexaHika piaHHH, rasy Ta naasmm»

1. AeporiapomexaHika

Mogens cyninbHocTi cepenosumia. Meron Eitnepa ta meton Jlarpamka, sx jsa Imixoau
110 OIIMCY PYXy CyLuIbHOro cepenosuuia. Kinemaruka. OcHoBHI NOHSTTS. TpaekTopii 4aCTHHOK.
Jlinii crpymy. IlonsTrs Hectucnoi pimunu. PiBHsHHA HenepepsHocTi. CHiaM, MO AiIOTH Ha
pinuny. IlonarTs ineansHOI pimunu. PiBHsHHS pyXy JUis iJeaibHOl piauHu. PiBHAHHS pyXy B
Hanpyrax. I'izpoctatmka. PiBHAHHS rigpoctaruku. Po3mozin Tucky B pigupi B mosi cuiu
TSOKIHHS.

I'izpocraruunuii nmapagokc. bapomerpuuna d¢opmyna. 3akon Apximena. BimsocHa
piBHoBara. Piusuus pyxy Eitnepa B ¢opmi I'pomexu-JIamba. Inrerpan Bepmymmi. Interpan
Ko -Jlarpanxa.

ITnocki 3agadi rigpoMexaHiku ijieaibHOI HECTHCIOI PiMHK. BIacTHBOCTI KOMILIEKCHOTO
norenmiany. Ilpuknamu anamritThyaux ¢yHkoiit ta ix rigpomunamiude Tiymadenss. Qopmyiu
Hammurina-briasiyca. Po3paxyHok cHiIn Ta MOMEHTY, IO AiFOTh Ha JOBUIbHEHN Ipodins. Teopema
JKyxoscpkoro. 3amaya mnpo oOTikamHs KpyroBoro mwiiHapa. OOTiKaHHS uuIiHApa Oe3
UUpKysiii. BusHayeHHs TONIB IMBHJKOCTEH Ta 3HAYEHHS THUCKY HA MOBEPXHI LHMJIHAIDY.
OOTikaHHs UMIIHApPa 3 NUPKYJIsLielo. Meton koHGOPMHEX BioOpaxens. 3aja4a Npo oOTiKaHHS
eninTu4Horo KoHtypy. ®yHkuis JKykoscbkoro. O6rikanus miactunu. Ioctynar Yamnwmrina-
JKyxoscwkoro. Ilpocroposi 3anaui izeamsHoi piaunu. Teopema Tomcona. Tepema Jlarpamxka.
Ilepma Teopema mpo 30epiraHHS IHTEHCHBHOCTI BHXOPOBHX JiHiH. Jlpyra Teopema mpo
30epiranns iHTEHCHBHOCTI BHXOPOBHX JiHii. P03B’s30K 3amaui mpo pyx chepu B izeaibHiit
HECTHUCJIIH PiMHI.

3akon HeroToHa 115 B's13K01 pinuHu. Y3aransHeHuit 3akon Hbiorona. Cucrema piBHSHb
Hag’e-Crokca. Teuis Ilyasens. 3akon Ilyasens-I'arena. Teuis B’s3koi piguuu B mapi. 3akoHu
nonibHocTi Ta kpuTepii momiOHocTi M pyXy B’a3koi pimmHH. [eomeTpHuHa Ta KiHeMarH4Ha
nozibHicTh. TypOyneHTHICTE Ta METOMM OCepeiHeHHs. BIacTUBOCTI MpOEIypH OCepe/IHCHHS.
Ocepennenns pisnsub Hap’e — Crokca. Haitnpoctimi momeni TypOynentrocti. Dopmyia
[panarng. Vuisepcanpuuii norapumivauii npodins. TypOyinentHa Tewis B Tpy6i. Brums
mopetkoeti. Iigpasniuni Brpatd. @opmyna Hikypamse. Micuesi omipu. Tedwis pimuuu uepes
OTBID.

2. I'a3oBa quHAMIKa

OcHoBHI napameTpH Tedilt piuH Ta rasis. IIpo ocobmmBocti quuamiky rasy. Bizomocri 3
TepMoiuHamiky. IIIBuaxicTs 3ByKa B rasi. Yucino Maxa, sk KpuTepiil 1MHAMI9HOI CTHCIHBOCTI
rasy. PiBHsHHS eHeprii jis oxHoMipHOI Teuii rasy. Busin piBHSHHS eHeprii B 0JHOMipHiii
NOCTAHOBLI MU CTallioHapHMX Tedill. PiBHSHHA eHeprii eHEproi3oabOBaHOT  Teuil.
lasonunamiuni Gynkuii aniabatuunux teviit. Bumip msuakocTi rasy.

Crpubku ywminbaenHs. Ilpuposa i Buau CTpuOKiB ymiinbHeHns. Ilpsmi cTpuGKu
yulinbHeHHs. Y iapHa aniabara. Teopema I'. Ilemmuiena. Koci ctpubku yminsHeHHS.

XBuJli PO3IIMPEHHS B IUIOCKOMY Ha[3BYKOBOMY IIOTOI rasy. AHami3 Teuii rasy B
[EHTPOBaHIN XBHIII PO3IMMPEHHsS. XBHII PO3LIMPEHHS IIPH 3BYKOBiH MOYATKOBIH IIBHAKOCTI.
XBHJII pOLIHPEHHS P HA[3BYKOBiH II0YaTKOBIH IIBUKOCTI.



Teopema npo o6eprenns BILTUBY. Enementapua Teopis reomerpuusoro comna. Cormto
JlaBassi. PospaxyHkoBi Ta Hepo3paxyHKosi PEKUMU TeUii,

Teuii rasy no uuningpuynEM TpyGam 3 ypaxyBaHHAM Tepts. Tedil rasy mo uwrinapuumHiii
Tpy6i 3 TemIoniaABOIOM.

Buejienns reopemu iMimyIibeiB s oqHOMIpHEX CTalL[lOHAPHHUX Teyiii.

Teopis pakernoro gsuryna.

3. Teopis Ten1006miny

OcHOBHI MOHATTS PO TerI006MiH i TEILIONEPE/Iayy: TeIUTONPOBIIHICTh, TEIIOEMHICTB,
KOHBEKIIisl, TEIIIOBHH MOTiK, KOHBEKTUBHMI TEII006MiH Tomo. 3akoH Dyp’e. Jludepenuiambhe
PIBHSHHSA TemuionposigHocTi. IlocTaHOBKA KpaioBMX 3ajad4 Teopil TemmompoBigHOCTI i
Temonepenadi: I-ro poay, Il-ro poxy ta Ill-ro pozy. TemnonposimuicTs Tin Hainpocrimmof
dopMu  npu CTalioHapHOMY pexmuMi. IDliocka crinka IpH  CTaliOHADHOMY PpEXHUMI
TEIIONPOBIAHOCTI. [TOHATT 1po Tepmiunmii Oip MNpH TeIonepenaui depes CTIHKY.
[uninapuusa crinka B cTauionapHomy peskumi. TermonposimmicTs OaraTomapoBoi CTiHKH.
IonsTTa npo TemnoBy i3onsiio cTiHKy. TennonposinnicTs CTiHKM MpH HasBHOCTI TemoBHX
miepen. Merox ®yp’e mwis pos3r’szanns HeCTalliOHapHUX JiHIMHEX 337184 TemIonpoBiAHOCTI
(wist omHoMipHOrO BUmanky). OcHOBHI 3aKOHOMIPHOCTI MOHATTS KOHBEKTHBHOI'O TEII000MiHY.
OcHOBHI KpHTepii KOHBEKTHBHOIO TEIUIOOOMIHY 1 10 BOHM O3HAYAIOTEH: Kputepiit Hycenbra,
Kpurepiit Ilpanaris, xpurepiit Ilekne. OcHOBHI mOHSTTS pamiaifHOrO BHIIPOMiHIOBAHHA.
3akon Ilnamka. 3akon Penes-J[xonca. 3axon sMimenss Bina. 3akon Cretbana-Bonsimana.
3axoH Kipxroga.



2. IIEPEJIIK IIUTAHb, 3AIIPOIIOHOBAHUX AJISA ICTIUTY

Berynni BunpoGysanns mpoeoastees 3a PIIEHHSM eK3aMeHaliifHoT KoMicii 3a GineTamu.
JUis MArOTOBKM BiANOBiNi BHKOPHCTOBYIOTH eK3aMeHaliiHi JIUCTKH, 10 30epirawoThes B
0co00Bi# cripaBi BCTynmHUKA,

3 mporpamamu BCTYNHHX BUIpPOGYBaHb, NCPEIiKOM MHUTaHb, MOPSIKOM TPOBEICHHS
BCTYIHHX BUNPOOyBaHb 3a cnenianenictio 113 Ipuxiaana MareMaTHKa, BCTYMHHKH MalOTh
3MOry 03HaHOMHTHCS Ha odiniiiHomy caiiti JJHY .

PiBenr 3maHn BCTynHHKiB OIIIHIOCTBCS EK3aMEHAIIHHOI KOMicicio 3a cToBalbHOIO
cHCTeMoIo. Pesyibrary npoBeenns BerynHoro BunpoOysanta oGOpMIAIOTHCE IPOTOKONOM. B
AKOMY (QiKCyroThCS ek3ameHalliiini nuramns. Ha KOXKHOIO BCTYNHHKA BENEThCS OKPEMHI
npoToKOI. 1IpoToKOIM MpHIOMy BCTYNHHX BHNpOGYBaHb Micis 3aTBEPKEHHs 30epiraroThes B
0C000BI}t cripaBi BCTYIHHKA.

IluTanus, 3anponmonoBami s BCTYNHHKIB B acHipaHTYpy 3a cHemiajbHicTIO
113 Ilpuxiagna maTemaTuka B 2021 p.

IMuTanns 3aran bHOI YaCTHHH

1. Meropoioris Ta oprauizanis HAYKOBHX /I0CTI/UKeHb

Hanarn xapaxrepuctuky mponecy HAyKOBOro misHaHHA. OxapakTepu3yBaTh CTPYKTYPHI
CJIEMEHTH TEOpii misHaHHS. MeTon HAayKOBOro misHamHs. O3Haku HAYKOBOI [TisUTBHOCTI.
Crpykrypa dpopmyBanus Teopii. O3HAYEHHS MOHSTS: HayKOBa iJies, TimoTesa, Teopisi, 3aKOH.
Buaun, dynkuii ta npeamer maykosoi ASIBHOCTI, CyG'eKT Ta IIPeIMET HAYKOBOT MisIbHOCTI.
XapaKkTepUCTHKA IIOHATTS «HAYKOBE JOCIT/DKEHHA», OCHOBHI (JOPMH HAYKOBHX JIOCIIiJDKCHB.
OO'ekt, mpemmer Ta (akTops HayKoBOro AOCITiDKEHHS, NOCTIIOBHICTh eTariB HAYKOBOTO
Rocnikenns. Eranu peanmizanii Ta O(OPMIIEHHS pe3yJIbTaTiB HAYKOBOIO AOCTimKeHHs. Posn
JOTIYHHX METOAIB y HAayKOBHX JOCIDKEHHSIX, IHAYKTHBHHN Ta JENYKTUBHHI METOIU
JOCIiUKEHH S, IPUKIaad. Mojemosanns Ta ctepu Horo Buxopucranus. TexHika onpamroBaHus
iHopmanit, mopsI0K poGOTH HA TEKCTOM, BHMOTH 10 BUKOPHCTAHHS I[[UTAT.

2. CreniastbHi po3ainm ynaaMenTaabHIX MaTeMaTHYHHX JHCIHILTIH

JndepenniroBanns QyBKuii ogmiel i AeKinbKOX 3MiHHMX. Yactunrzi noxigui. Heo6xinui Ta
JI0CTaTHI YMOBH JubepeHIiHoBaHOCTi.

Busnavenwuit inrerpan i #oro BiactuBocTi. Teopema npo cepenne 3nauenns.

Kparni inTerpaiu. [Topepxuesi inrerpani. Kpuposiniitui interpanu.

©opmy.u ['pina, Crokca, OcTporpaackkoro.

Yucinosi psu. AGComoTHa Ta yMOBHA 36ikKHICTD. O3HAKH 301KHOCTI YHCIIOBHX PsIIiB.

OyHKIIOHANBHI PN, BIACTHBOCTI PIBHOMIpHO 361XHHX (YHKI[IOHATEHIX paniB. O3Haka
Beiieprmrpacca.

Kpusi npyroro mopsixy. 3senenns ix 10 kaHonigHOro BUIJIAY 1 Knacupikanis.

Marpuui i oneparii Hax numu. Bussaunuky i ix 1acTuBocTi.

Cucremu ninilinux anreGpaiunmx PIBHSHB Ta iX JI0CIiKEHHS.

Jliniline 3Buuaiine upepeHuiaTLHE piBHAHHS. DyHIaMeHTaIbHA CHCTEMa PO3B’A3KiB
JMHIHEEX ~ Iu(epeHiaTpHIX piBHSHB. Merox Bapiamii mocridtmux s PO3B’s13aHHs
HEOJHOPITHUX PiBHAHB.

3ajaui, MO 3BOAATHCS IO PIBHSHB EMIITHYHOrO THIy. 3anad4i, Mo 3BOAATHCA IO DPiBHSIHE
rinepbosniunoro Tumy. 3axaui, WO 3BOAITHCS 10 PiBHSAHB NapaboiYHOro THITY.

3. Meroau o6umciIeHs
ITepaunifini metomu poss'ssysamns CJIAP. Ymogm 30bKkHOCTI  MeTomiB. Meroju
HaOMMKeHHS (DyHKIiH: iHTepromOBaHHS, CepEeAHBOKBApAaTHYHE HaAOMMKeHHS, [lopiBHSHHS
METO/IIB.



YucenpHe iHTErpyBaHHA. | €OMETpUYHE TIIyMaYCHHS.

Pose’si3anss 3ajaui Komri s 3Buuaiinux audepenmiansHux piHanb (3/1P) merogamu
Pynre-Kyrra. Pospaxynkosi popmymu. [Toxubku MeToIiB.

3araibHi IPUHIUIK HOOYI0BH PI3HHIIEBHX CXeM IS MiHIfHUX NM(epeHIianbHuX PiBHSHb.

IuranHs BUOIpKOBOI YaCTHHH

3a BuGopom 1: «MaTemMaTHYHE MOIE/TIOBAHHS Ta 00YHC/IIOBAILHI METOAH»

1. /IlnckperHa MaTeMaTHKA
MHOKHHH, orepalii Haa MHOXHMHAMM. biHapHi BigHOmEHHs Ta iX BJACTHBOCTI.
'Posknamanss Gyi1eBuX (GYyHKIiM 3a 3MiHHMMH, JOCKOHAIA JU3’IOHKTHBHA HOpMaibHa (opma.
3o6paxenHs QyHKUiH y Bursyi mominomy JKerankina. ®yHKIiOHaIbHA MOBHOTa CHCTEM
OyneBuX (QyHKIIIH.

2. MeToau onTHMI3aii Ta 0TI ZKeHHS onepanii

Knacudikanis 3amad  Ta Meromis ontumizauil. OcHOBHa 3aja4a  HEMiHIHHOIrO
MporpaMyBaHHSI.

Knacuuni MeToaH BiAmykaHHs Ge3yMOBHHMX Ta YMOBHHX eKCTPeMyMiB. MeTo/l MHOXHHKIB
Jlarpanxa Juis 3a1a4i 3 0OMEKEHHSIMH THITY PIBHOCTEH Ta HEPIBHOCTEH.

Heo6xiaHi i 10CTaTHI YMOBH ONTHMAIBHOCTI JUIs 38/@4i CKiHIEHHOBUMIpHOI oNTHMi3alii.
EnemenTu Teopii Kyna-Takkepa ta ABoicTOCTI.

Upncnosi Metoau OesymoBHOT onTumisamii. ['pamientni meromu. IlepeBard Ta HEAOJNIKH
IPaiEHTHHX METO/IB.

UucnoBi MeToAd YMOBHOI onrTuMmizanii. Mertoa mpoekuii rpagienty. Meroa ymoBHOrO
rpajgienty. Meroau mrpadHux GyHKIH.

Uncnosi Meroju 0Ge3ymMOBHOT HemudepeHiifioBHol onrtuMizamii. MeToa ysaraibHEeHOTO
rpafiicHTHOTO CIYCKY.

3. ba3u ganux ta indopmauiiini cucremu
[loustra 6asu ganmx i cucremd. OcHOBHI THmu Mojeneit janux. Omepauii HaJ JaHHMH.
Ionsarrs ¢dysxuioHanbHol 3anexHocri. Hopmanmizamis cxem 6a3 janux. Hopmanshi (opmu
BijgHOmens IloHaTTa pensuiiinoi Gasm jamux. Mosa SQL. Komanmum SELECT, INSERT,
UPDATE, DELETE. Cxema pensuiiinoi BJ[. IToHATTS NepBHHHOTO Ta 30BHILIHBOIO KIIKOYA.
Iinicuicte pensauidinux namux. LlimicHicts 6a3u nanux. TexHosorii po3poOKH NPOrpaMHOro
3abe3nedenns. Oneparop SELECT.

4. OnepaniiiHi cucreMu Ta cUcTeMHE NPOrpaMyBaHHs

OcHOBHi (yHKIIT OnepaiifHIX CUCTEM.

ApxiTexTypa omnepaiiiiinoi cucremi. OCHOBHI OHATTA.

O3HaueHHs MPOIleCY Ta IMOTOKY , ix mojanus B OC Ta MOKIMBICTE KEPYBaHHS MPOLECAMH
ta notokamM B OC UNIX, Linux, Windows.

[IpoGinemu B3aemozil MOTOKIB, ©a3oBi MexaHi3mu cuHXpoHizamii nmotokis B OC UNIX,
Linux, Windows.

Ba30Bi MexaHi3MH MDKIIPOIIECOBOI B3aeMO/Iil.

IonsTTa daitny i daiinosoi cucremu. Opranisaitis indopmaii y dainosil cucremi.

5. Teopist npHHHATTS pilleHb
Knacudikamuis 3agay npuiAHATTS pilieHb.
[ToHATTs HEpaHAOMI30BAaHHX Ta PAH/IOMI30BaHHX PO3B'A3KIB.
Kpurepii onTMMatbHOCTI.
OcHoBHa TeopeMa Teopii MaTpHYHHX irop



6. InTenexTyanbui cueremu
Mogeni npeacrapnenns snams, Ipsmuit Ta 3BopoTHHH BuBix B CHCTeMax IITYYHOIro
intenekry. Ilomanns 3amay Yy Tpoctopi craHiB. Po3’s3yBanms 3amay MOJaHUX y IPOCTOpi
CTaHiB. 3BejeHHs 3aaui JI0 mijgzamay, MetToau po3B’s3yBanus. Crpykrypa €KCIIEPTHHX CHCTEM
Ta IX peanisanis. Merox Heuitkoro JIOTIYHOIO BUBEICHHSL.

3a BuGopom 2: «Komn’ioTepna Mexanikay

1. O6uucioBaabLHI MeToan Teopii npy:kHocTi

Teopis nedopmaniii. Tenszopu ckingennoi i manof aehopmarii.

l'onoBHi oci Ta inBapiantu TEH30pa CKIHYeHOT i Manoi gedopmari, Enincoin nepopmarii.

Busnauenus nepemimens 3a KOMIIOHCHTaMH Maioi pedopmanii. Ymosu cymicHocti Cen-
Benana.

Teopis nanpyxens. Tenzopu HAIIPY>KeHb Ta iX (i3uyHuii 3micT.

PiBHAHHS piRHOBary i PYXY B KOMIIOHEHTaX TE€H30pa HAIIPYIKEHb.

l'onosHi oci Ten3opa HanpyxeHs. ['0n0BHI Hanpykenus. IHBapianTn Tenzopa HalpyXeHb.

[lorennianbua enepris Aepopmanii. 3akon I'yka s 130TPOIHOrO i aHI30TPOIHOTO TiJl.

IlocranoBka ocHoBHEX 3353y TEOPIi IPYKHOCTI.

3anaua reopii mpyxHoCTI B HepeMIIIEeHHSX.

Teopema etocTi PO3B’SI3KY 3a11a4 Teopii mpyxHOCTI.

[puamun Cen-Benanua, Teopema Kunaneiipona. ®opmyna Berri i Teopema B3aemmocTi
Berri.

Bapiartiiine pipusinus Jlarpamska. Mertop Pitua.

2. I1nocka 3anaua Teopil mpy:XHoCcTi Ta Mexamika PYHHYBaHHs
[Inocka nedopmartis i y3arallbHCHUH IIJIOCKHIT HANpYKeHui cTay.
Merozx Komnocosa - Mycxeninmsii PO3B’I3aHHs IBOBUMIpHKX 33513y TEOPIi IPYKHOCTI.
OcHoBw niHiHHOT MexaHiky pyliHyBanus. Koedinient intencusrocti HaIpyXeHb.

3. Teopis nnacruunocri
MexaHniuni Bnactusocri TBEPAUX TiJI.
YMoBH mimHHOCTI EPBHHHO-130TPOIIHOTO Mmarepiaiy.
Teopis Manmux npyxHO-mIacTHYHMX nedopmariii.
octynar Jipykepa. Aconiiosanmiz 3aKOH IJTHHHOCTI.
IloctanoBka ocnoBHEX 3302y TeOpii IIacTu9HOCTI,
3aranbHi Teopemu TEOpii MaTUX MPY>KHO-MIACTHYHUX nedopmariii.
ITpocrimi 3anaui TEOPIi IIacTHYHOCT. IIpyxHo-mnacTuunnii Burus 6anok.
Hopoxuucra kyng nix giero THCKY.
XapaKTepHCTHKH i JTiHiT KoB3aHHS. Ipocrimi npuknamm nosis kossaums,
Kpyyenns npusmarnumnx CTEPKHIB.

4. Kpurepii minuocri, Teopist crifikocti Ta Teopis maacTum i 000./10H0K
Craruynnii Meton BusHaYeHHs KPUTHUHHX HaBaHTaxeHb. 3anaua Eiinepa mis CTEPIKHS.
Buuiue yMoB 3akpirenus KiHIIiB CTepHS Ha KPHUTHYHY CHJIy BTPATH CTIHKOCTI.
Junamiunmii kputepiif crifikocti. CrilikicTs cTepixus nia giero CJILIKYBAIILHOT CHJTH.
Kpurepii minHocTi Ta 1x amaiz (knacuyHi Ta in. Teopii MIITHOCTI).

OcHoBHI npunymenns ta CIIiBBi/IHOIIEHHS GE3MOMEHTHOT Teopii 06010HOK.
BicecumeTpuyna AeopMmartis 060moHOK obepranns.



3a BuGopom 3: «MexaHika piaunu, rasy Ta niasmm»

1. Aeporizpomexanika

'inotesa cyuinbHOCTI i 10 BOHA /@€ JUIS TEOPETHYHOI IiApoaHHAMIKH. Cdopmymosaru, sk
ONHMCYEThCS Teis PIIMHE 3 TO4YKM 30py Eiinepa: sminni Eilepa Ta npejacTaBneHHs mykanux
TiApOJMHAMIYHHUX ITapaMeTpiB 3 ToukH 30py Eiinepa.

Omuc Teuii pinunu 3 Touku 30py Jlarpanska: sMingi Jlarpanska Ta IPECTABIEHHS ITYKAHUX
TIIPOMHAMIYHHX NapamMeTpiB 3 To4ky 30py Jlarpamka. SIK BiAPI3HSIOThCS Mik cOBOMO MOXiIH]
3a 4acom 3 To4oK 30py Eiinepa i Jlarpamka. Illo Take «rinis ctpymy» i ii audepenmiaibHe
PiBHSAHHS?

Ak hopMymOeThCs 3aKOH 36EpekeHHs MacH B MEXaHili CYIIEHOro cepefioBUINa i ioro
nudepeHIianbHe piBHAHHS.

ITlo Take ineansna pimuna i qudepenuianshe pisaanns Eitepa ag ixeansnoi piauHU.

[llo Take rizpocTaTyka, OCHOBHE PiBHSHHS TiJPOCTATHKH i PO3IOJIlJl THCKY B HECTHCIIHBIH
pimHi B moni TsokiHHS. 3akon Apximesa i #oro moscHenHs. ITOHATTS PO BiJHOCHY piBHOBArY.
Ak 3MiHIOETHCS (hopMa BLIBHOT IOBEPXHI PiHHH B EMKOCTI, 1110 obepraerbes’?

Iarerpan beprynni i Komi-Jlarpanska: 1o y HUX CIIiJibHE i 4MM BOHH BIIPI3HSAIOTHCH?

I1nocki 3anadi rinpouHamixy i ix 38°530K 3 Teopiero GyHKIIH KOMILIEKCHOT 3MIHHOT,

Hapectu npuknanu ananmitiuanx dyukuii i ix rigpogusamiugoro TiaymaueHHs. Gopmynu
Yannurina-Brasiyca i ix Tiiymauenns (6e3 BuBozy).

®opmyna JXykosckoro s mimHomHOi chiM mpodims i i TiiymadeHHs. @opmyna i
KOMIUIEKCHOTO  MOTEHIiaNy Ge3uupKyIANifHOro oOTiKaHHS KOJNa; POSIOMLN WIBMAKOCTI 10
OBEPXHi KoJIa; AKiCHO — opma JiHiit cTpymy.

OO0TikaHHs WHTIH/PA 3 QUPKYJIALIEIO; SKICHO TiHii CTPYMY, KDUTHYHI TOYKH.

IousrTs Mpo 3acTocyBaHHs KOH(MOPMHOIO IEPETBOPEHHS st BHpIIIEHHS 3a/1a4 00TiKaHHA
A0BUIBHOTO KOHTYpY. CdopmysmroBaTi mocTynar Hammrina-XXykoscbkoro s obTikaHHs
KOHTYPY € FOCTPOIO OKPaHKOIO.

Teopemu TomcoHa mpo pyx ineansHOI piguHH. Teopemu Tomcona mpo 36epexenns (Ge3
BHBOZy) i Teopema Jlarpamka. Poss’ssok 3amaui mpo pyx cepu B imeasnwpHili HecTHCIHBIi
piIuHI. '

3axon Herotona i y3aransuenuii 3akon Herotona muis juist Bst 3K01 PiJIHHH.

Hanucaru pisnsunsa Hae’e-Ctokca i faty Taymauenns i wienam.

Jatu sKicHy XxapaKTepuCTHKy KpUTepisM MOAiGHOCTI; Ki BH 3HAETe KpuTepii?

ITo Take Teuist [Tyaseiins i 3akon arena-Ilyazeiins?

IIOHATTS NPHMEXOBOrO APy i OCHOBHI MONOMKEHHS teopis Ilpannarias. Ilo Take
TYpOYJIEHTHICTB 1 METO/IM OCEpeJHEHHSI.

Ocepenueni piBusuns Hap’e-Crokca. Mogens TypOynentHocti [Ipanxris.

YHiBepcanbHuii TorapuMidHmii 3ak0H TypGyIeHTHOCT] B TpyDax.

Iousitrst Ipo posnozineni ta micuesi Brpati THCKY B TpyOonpoBoiax.

2. I'azoBa quHamika
IBuzkicts 3ByKy B rasi. Yucno Maxa, sk KpuTepiil AMHAMIYHOT CTHCIMBOCTI rasy.
BuBiz piBHAHHS eHeprii B 0HOMIpHiit mocTaHOBIH 1T CTaI[IOHAPHUX Teuiii.
PiBHsiHHS eHepril eHeproizoaboBaHOi Teuii.
I"azomunamivni Gynkuii agiabarmanux Teyii.
Bumip mBuakocTi rasy.
ITpupona i BuaH CTPUOKIB yIIiTEHEHHS.
IIpsami cTpubku yuiiibHeHHS.
Ynapua ania6ata. Teopema I'. Ilemmiena.
Koci cTpubku yminsueHHs.
AHai3 Teyii rasy B EHTPOBaHIMN XBHII PO3IIHPEHHS.



XBHJIi PO3IIMPEHHS P HAI3BYKOBIi HIBHIKOCTI.

Teopema npo 0GepHEHHS BILIUBY.

EneMeHTapHa TEOPis reOMETPHYHOIO COILIA.

Teuii rasy 1o HUIIHAPUYHUM TpyOaM 3 ypaxyBaHHSIM TEPTSL.
BuBeieHHSs TEOPEMH IMITYJILCIB LIS OXHOMIPHHX CTaIliOHAPHHX Tedii.
Po3paxyHOK TATH PaKETHOTO JIBHT'YHA.

3. Teopis Ten1000Miny

OCHOBHI MOHATTS, 10 CTOCYIOTBCS SBHII] TEILIONPOBIIHOCT, TEMI00OMiHY i Terionepeaa“i.

CdopmymroBatn 3akod Dyp’e sk B OAHOMIpHOMY HaOJMKEHHI, Tak i B BEKTOPHOMY
300paXeHHi; PO3TIyMauyuTH BCI BETHUMHH, 110 BXOJIATH 10 3aKOHY Dyp’e.

JlaTH NOCTAHOBKY 3a7a4i Teopil TeIIONPOBIHOCTI 3 TPAHUYHIMH YMOBAMH IIEPIIOTO POy .
JlaTH IOCTAHOBKY 3a/1a4i Teopii TemnI0MpoBiIHOCTI 3 IPAHHYHUMH YMOBAMH JPYIroro poy.

JlaTH mOCTaHOBKY 3a/(a4i Teopil TeIIONpPOBIHOCTI 3 TPAHHYHHUMH YMOBAMH TPETHOTO POTY.
HaBecTH  pO3B’A30K 3aadi TEIUIONPOBIAHOCTI I IUIOCKOI CTiHKM IIpH CTalliOHApHHX
rpaHHYHAX yMoBaX. CQOPMyYIIIOBATH MOHSTTS PO TEPMIUHHX OIIpP CTIHKH.

[[uniggpudHa CTiHKAa B CTAUiOHAPHHX yMOBax TeruionposiaHocTi. CdopMymoBary 3a1a4y
TpO TEIIONPOBiAHICTH HaraTomapoBoi CTiHKH.

B uomy 3akmouaeThes creliika MOCTAHOBKH 3ajadi IpO TEMJIOBY i30JIALII0 CTIHKH?
TemionpoBiHICT CTIHKH B yMOBAX il TEMIOBHX JUKEPE.

OCHOBHI [IOHATTS Teopii KOHBEKTHBHOTO Teruoneperocy. 1o 03HayaloTh OCHOBHI KpUTEpii
Teopil KOHBEKTHBHOTO TemionepeHocy: kpurepiit Hycenbra, Ilpanaris i [Texne?

OCHOBI IIOHSTTS pafianiiinoro sunpominoBanus. ChopMymoparh 3akoH Ilnanka i garu 10
HBOro KoMeHTapi. [Ipo mo rosopsTh 3akoH Pernes-J[xoHca i 3akoH 3mimmenHs Bina?

3akon Credana-Bonsimana i iforo tirymadenns. 3akon Kipxroda i foro tirymaveHHs.



KpuTrepii oninku Bignosieii
KoskHa Bi/inoBijgs Ha nUTaHHA OLiHIOEThCS 3a 100 - 6GaIbHOIO HIKAJIOH:

60-63 Oanu BHCTABISETHCS BCTYIHHKY B acmipaHTypy, SAKHH JEMOHCTPYE 3HAHHS O3HAYEHb
JUINE JESKHX IOHATh, Y CBOIX MIpKyBaHHAX HE 3JIaT€H aHaIi3yBaTH HOHATTSA JMCIMIUTIHH Y
KOHTEKCTI iHIIHX IIOHATH, HE 3/IaTEH BCTAHOBUTH 3B'I30K Mi’K IOHATTAMH, HOT0 BiAIIOBIl MalOTh
a6 I0HHKMHA XapaKTep Ta He BioOpaxaloTh CaMOCTIHHOIO PO3yMiHHS TEM.

64-74 Ganu BHMCTaBISETBCS BCTYIHHKY B AacHipaHTypy, SKHM JIEMOHCTpYE 3HAHHS B
obmexxeHoMy 00cs31, HE 3HA€ 3HAYHO! YACTUHM HPOrpaMHOrO marepiany 3 (yHJIaMeHTaIbHHX
MaTeMaTHYHUX JMCIHMILIH, JOIyCKae 3HauyHy KiUIBKICTh HETOYHOCTEH i rpyOMX MOMMIIOK Y
(bopMyIIOBaHHI METOIIB PO3B’SI3aHHS 38/1a4, HE BMi€ HABECTH BJIACHI IIPUKJIAIH.

75-81 Oanm BHCTaBIAETHCH BCTYIHHUKY B acIllipaHTypy, SKuil 106pe BOJOiE€ OCHOBHHMH
MOHATTAMHE IIPUKJIAJHOT MATEMATUKHU, BMI€ 31CTaBIIATH Ta CHCTEMaTH3YBaTH iH(OpMaIlito, ajie He
3aCBOIB JIeTalli JIOBEJEHHS Ta OOIPYHTYBAaHHS JEAKHX I0JIOXKEHb NPHUKIAIHOI MaTeMaTHKH,
JIOTyCKae HEJNOJIKH y (OpMyTIOBaHHI METOJIB PO3B’s3aHHs 3axay. Hesmatuwmit 10 ananisy Ta
y3araJbHEHHS JIESIKHUX CYJUKEHb, HA/Ia€ BIINOBII, ale Y HeJJOCTATHRO ITOBHOMY 00Cs31.

82-89 Ganm BHCTaBIACTHCA BCTYIHHKY B ACHipaHTypy, SKHil H0Ope BOJOJI€ MPOrpaMHHM
MarepianoM, IpaMOTHO 1 MOCII0BHO BHK/IAAAc HOro OCHOBHI IIOJIOKEHHS 13 JIOBEICHHSM, KMl
HE JIOIYCKAc ICTOTHMX HENOJNIKIB y BIJANOBIAI Ha 3alMTaHHS INIOAO 34CTOCYBAHHS METOJIB
NPUKIAJHOT MaTeMaTHK{ [UIS pO3B’s3aHHs IIPAKTHYHHX 337ad, CaMOCTIHHO BHIPABJIsE
JONyLIEHI IIOMMJIKH, BMUIO aHali3ye MPUYMHHM HEKOPEKTHOCTI IIOCTAHOBOK 3ajad Ta
HEMOXIMBOCTI 3aCTOCYBaHHS METOJIB, IPONOHYE CIIOCOOHM PO3B’SI3aHHA MPUKIAJHMX 3aja4. B
BiJIMOBIISX KOPHUCTYETHCS! JIUIIE OCHOBHOIO JIITEPATYPOIO, MiZAPYYHHUKAMH, HOCIOHHKAMH.

90-100 damiB BHCTABISETBCS BCTYIHUKY B acIlipaHTypy, KM MIHOOKO Ta MIllHO 3acBOiB
IPOrpaMHUA Marepiajl, BHYEPIAHO, MOCIIJOBHO, IPaMOTHO W JIOTiYHO HOro BHKJIAgae, y
BIIOBi/Ii AKOTO TiCHO NOB’SI3YIOTBCA TEOPETHYHI 3HAHHS MOJEIEH Ta METOIB MPHKIATHOL
MaTeMaTHKH 3 1X NPaKTHYHMM 3acTocyBaHHsM. ITix 4ac BiAMOBii BCTYIHUK 0 aCHipaHTYpH He
3a3HAa€ TPYQHOLIIB 3 JIOBEJIEHHAM OCHOBHHUX TEOPEM, OOIPYHTYBAHHSM TEOPETHUHUX OCHOB
3aCTOCYBAHHS METOMIB DO3B’A3aHHS IPAKTHYHHX 3a1ad, 3JaTeH NPUHMAaTH pilleHHS Y
CTaH/JApPTHHX Ta HECTAHJAPTHUX CHTYallifX, NEepeKOHJIMBO apryMEHTYe BIACHi BiZIOBiji.
HemoncTpye 06i3HaHICTE 3 OCHOBHOIO Ta MOHOIPA(hi4HOIO JTITEPaTypoIo 3 MUTaHb 3aCTOCYBAHHS
MOJIe/IeH Ta METO/IIB NIPUKIIAJIHOT MATEMATHKH.

IIpu ocraTouHilf OIIHII pe3y/IbTaTiB BHKOHAHHA 3aBJAHHS BPAXOBYETHCS 37ATHICTH
(axisis:

= 3aCTOCYBAaTH IIpaBHlla, 3aKOHH, METOOH, NPHHIUIIH HpHKJIaILHO.l- MaTEMATHKH 1010
2 .
PO3B 43aHHA NPHK/IAIHUX 337144,

- aHali3yBaTH 1 OIIHIOBAaTH JaHHI mOpeJMeTHOI o6nacti mpu  (OpMyIIOBaHHI
MareMaTHYHHX MOJENeH JUIsl ONUCY MPOIIECIB Ta CHCTEM;

- BUKJIAZIATH MaTepiadd JIOTiYHO, TOCIiJOBHO 3 JEMOHCTPAIEI MaTeMaTHYHOIO
CBITOIJISTY Ta MHCIICHHSI.



3. OCHOBHA JITEPATYPA

Jis AMcHMIIIIH 3arajibHOT YacTHHH

1. Meropo.ioris Ta Oprasizanisa HayKoBHX J0CTiKeHb

Konsepcpkuit A.€. OcHOBM MeTO0JIOTIT Ta OpraHi3ailii HayKOBHX JAOCIIIKEHb | HABY. MIOCIOHMK
/ 3a pen. A.€. Konsepcbkoro. — K. : Ilentp Hapu. miteparypu, 2010. — 352 c.

Kopsrin M.B. OcHoBu HaykoBuX Jocitipkens: HaBy. mocibuuk / M.B. Kopsrin, M.IO. Yik. - K. :
Anepra, 2014. — 622 c.

KpacnoGoxuii FO.M. CnoBHuK-I0BigHHK HaykoBus-nodatkisis / FO.M. KpacuoGokuii. — K. :
Hayxk. cgiT, 2000. — 83 c.

Kpymensaunpka O.B. Merononoris Ta opraHisanis HayKOBHX JIOCIIKEHb : HaB4. MOCIOHHK /
O.B. Kpymensuunsxka. — K.: Kongop, 2006. — 192 c.

Mokin B.I. Metogonorist Ta opraHizailis HayKOBHX JOCII/KEHb : HaBYaIbHHi nocibuuk / B.1.
Mokin, O.b. Mokin. — Binnung : BHTY, 2014. — 180 c.

Hobporpasosa I.C. ®inocodis Ta METOIOIOTIS HAYKH © IMAPYydY. JUIS BHIMX Hapy. 3axkiaaiis / 1.
Ho6ponpasoga, JI. Cunopenko. — K., 2008. — 223 c.

Jlebenes C.A. Kypc nexiuii mo MeTrojoJloTHH HaydyHOro mo3HaHus: yueb. mocob. / C.A.
Jlebenes. — M., 2016. — 296 c.

Yepninescekuit J[.B. Metojosoris HaykoBoi fisibHoCT @ HaBy. moci6. / JI.B. UepHineschkuii Ta
iH. ; 3a pen. J1.B. YepHinescekoro. — Bua. 3-te, nepepo6. — Binnuns, 2012. — 364 c.

2. CneniajibHi po3aiia yHIaMEeHTAJILHUX MATEMATHYHUX JHCIHILTIH

Ixine M., Konecnuk T.B. Buma maremaruka: Iligpyunuk: V 3 Ku.: Kn. 1: Anamitudsa
reoMeTpis 3 enemeHTamu auredpu. Beryn g0 maremarudnoro ananizy.-K.:JIu6igs,1994-
280c. Ku. 2: Jludepenuianphe Ta iHTerpaisie yucienns QyHKIUT ogHiel 3minHol. Paau.-
K.:JIu6ine 1994.-352c. Kn. 3: ludepeHuiansHe Ta iHTerpanbHe YMCICHHS (QyHKITi
Oararbox 3miHHMX. Jludepenniansui piBusaaus. — K.: JIubigs 1994. — 352¢.

['opomnii M.®@. OcHoBu Maremartuynoro anamizsy / M.®. Iopommiit, }0.B. Mutauk, O.L
Kammiposcpkuii. — Kuis: KM Axkangemis, 2004. — Y.1. — 98c.

Hioxenkosa O.JO. Maremarnunuii ananiz y npukiagax i sagadax / O.JO. Jlroxxenkosa, T.B.
Konecuuk, M.4. Jlsenko, ta inmi. — K.: ,,Buma mkomna”, 2003. — 470 c.

I'pebentox C.M. Maremaruynuit ananis I: gudepennianpae unciaeHss GyHKIT oHieT 3MIHHOL:
KoncmexT nekiiif ajas cTyAeHTIB HanpsMiB MiAroToBKH «MaTemaTukay, «ITpuknanna
marematukay», «Inpopmarukay», «IIporpamua imkenepis» / Yxiu. C.M. I'pebentok, H.M.
JUauenko, M.I. Kimumenko, 1.B. Kpacikosa, O.0. Titosa, B.B.JIeonTtsea. — 3anopiioks:
3HY,2011. -89 c.

Tepsmes A.Jl. Buiia matemaruka y npukiagax Ta 3agadax. U. 1. Jliniitna anre6pa i aHamitHuna
reomerpis. Judepenuianshe uncnenns yuxuii oxmiei 3minnoi / A.JI. Tersiuer, O.I.
Jluteun. — Xapkis: XTYPE, 2002. — 552 c.

Bosomuua T.B. BuGpani nuranns niniliHoT anreGpu Ta aHaTiTHYHOT reoMeTpii : HaBY. moci6.
ans cryn. cne. «lnpopmaruxay / T.B. Bonomuna — Jlyuesk : Bon. Han. yu-T iM. Jleci
Ykpainku, 2010. — 116 c.

Tpaskin [O.1. Jlinifina anre6pa i aHaniTHuHa reometpis : Hasy. nocioH. / 10.1. Tpaskin. — X. :
Maiigan, 2009, — 416 c.

Camoiinenko A.M., Ilepectiok M.O., Ilapaciox 1.0. Jludepentiansui pisnsunsg: ITixpydsux. —
3-Te BHA., nepepol. i mon / A.M. Camoiinenko, M.O. Ilepectiok, 1.0. ITapactok. — K.:
Buasuuyo-nonirpadiunnii nentp “KuiBcskuii yuisepeurer”, 2010. — 527 c.

3t06anoB O.€. Jludepenniansui pisusuus: Hapuanpuuii noci6uuk / 3106anos O. €. — Binanus:
IlonHY imeni Bacuns Cryca, 2018. - 72 c.



Kanentoxk ILI. JiudepeHijiaabHi piBHIHHI: Hapuansauii moci6buuk / ILI Kanenrok, IO.K.
Pynascekuii, P.M. Tamiii, Ta in. / JIbBiB: BuIaBHHLITBO JIsBiBCHKOT MoiTeXHiKH, 2014, —
380 c.

ot T.T1. JludepeniiansHi piBHARHS: HABYaIbHUU noci6uuk / T.JI. Toit, O. B. Maxneii. — Bun.
2-re, Bunp. Ta joil. — Tepromiik: HaBuanbHa KHAIA — Borzaan, 2014. - 360 ¢

Kypna JI.B. PiBHsHHA MaTeMaTH4HOL dizuxu : vagy. noci6. / JL.B. Kypna, I".B. Jlinnuk. — Xapkis
- Buz-o «Ilizpyunuk HTY «XIII», 2011. - 312 c.

Mapkosuy B.M. PiBHAHHS MaTeMaTHdHoi (disuku : Hasd. 1ocil. / B.M.Mapxosuu. — JIbBiB:
BuiapaunTBo JIEBIBCHKOI MOTITEXHIKH, 2010. — 384c.

Tlepectiok M.O., Mapurens B.B. Teopist piBHAHb MaTEMATHYHOT (i3HKH / M.O. ITepectiok, B.B.
Mapusenp. — K.:Jlubin, 2014, - 363c.

3. MeToau o04YHC/IeHD

Tperunux B.B. MeToau 004HC/ICHD! Y. 1. Yncenpni meromu anrebpu: HaBy. mocib. / B.B.
Tperunuk, H.JI. Jrobaimenko. — K.: KIII im. Irops Cikopebkoro, 2019. —138 c.

Mycisika B.I'. OCHOBH YHCJIOBHX METOJIB: nipyusnk / B.I. Mycisxa. — Jduinpo: JIIPA, 2017. —
256 ¢. :

Jlsmenko B.M. Meroau 004MCIIEHb: HaBY.-METO. noci6. / B.M. Jlsmenko, O.M. KpusoHoc,
T.A. Baxamok. — Kuromup: Bua-so XY, 2014. — 228 c.

3amaund B.M. UucenbHi METOJM: HaBY. oci6. / B.M. 3anaums, LI'. Kontomenko. — X.: Bua.
XHEY im. C. Kysnens, 2014. — 180 c.

Jlas aEcuMILTiH BHOIpKOBOT YaCTHHH
3a pubopom 1: «MaremaTHYHEe MOJE/IIOBAaHHA TA 00YHCIIOBAJLHI MEeTOLH»

1. JlnckpeTHa MaTeMAaTHKA

Bounapenko M.®. Komn’roTepHa JMCKpPETHA MaTeMaTHKa. [Mizpyunuk / Bounapenko M.O.,
Binoye H.B., Pytkac A.I'. — Xapkis: «Kommanis CMIT», 2014. — 480 c.

Kaprayx T.O. Beryn 10 TMCKpPETHOI MaTeMaTHKH / T.O. Kapuayx, A.B. CraBposcbkuii. — K.:
BII1| "Kuischkuit ynisepcutet”, 2006. — 109 c.

Tpoxumuyk P.M. Bynesi dynxuii: Hapuansuuii moci6uuk / P.M. Tpoxumayk. - K.: BIII
"Kuiscekuii yrisepeuret”, 2001. — 81 c.

Tpoxumuyk P.M. MHOXUHU | BIIHOIICHH: Hapuanpamii nocioauk / P.M. Tpoxumuyk. — K.,
1993.-38c.

Tpoxumuyk P.M. 36ipHuk 3amau 3 Teopii Oy/ieBuX ¢yukmiit: Hapuanpuuit nocibHux / P.M.
Tpoxumuyk. — K.: BITI] "Kuiscbkuit ynisepcurer", 2001. — 103 c.

KoMmbioTepHas IMCKPETHAs MaTeMaTHKa: Y4eOHHK / Bounaperko M.®., Benoyc H.B., PyTkac
A.T. — Xapskos: «Kommauus CMUT», 2007. - 480 c.

Annepcon JI.A. JluckpetHas MaTeMaTuka u xomOunaropuka: Ilep. ¢ anri. / JLA. AHIEpCOH —
M.: Usnarenbckuiizom «Bumssamer, 2003.-960 c.

Kysunenos O.I1. JluckpeTHas MaTeMaTHKa Ul HHXEHEpa / O.I1. Kysueuos, I"M. AnejibCoH-
Benbckuit. — M.: Dueprust, 1980. — 342 c.

2. MeToaH onTHMI3amii Ta JOCTiKeH S onepaii

KicensoBa O.M. UmcenpHi MeTOQM ONTHMi3amii: HaBd. noci6 / OM. KicensoBa, A.€.
IllepensoBa. — J.: Bun-so IHY, 2008 - 212 c.

Beiiko 1.B. 3apaui, METOJH Ta aJrOpHTMH omTHMi3arii: HaBUadbHHH TMOCIOHMK, 2-r¢ BHI.
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