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1.  3MICT PO3JLIIB TA TEM TUCHUILIIH

3ara/ibHa 4YacTHHA

1. MeToaoJioria Ta oprasizanis HayKOBHX J0C/I/IZKeHb

[lpuknanHa maremaTHka — KOMIUIEKCHA HayKoBa raly3b CHpSMOBaHa Ha pO3poOKy
MATEMAaTHYHAX Ta KOMII'IOTEPHHX MOJenell CKIIaJJHUX CHCTEM Ta IpOILECiB, sKa 0asyeThes Ha
(GyHIaMEHTATLHUX MOHATTAX MaTeMaTHYHOTO aHali3y. Iu(epeHIiaTbHOr0 YHCIEHHS, Teopil
(GyHKUIN; KIACHYHHX MeToxax o0YMCieHb Ta MoOYIOBi ANrOpHTMIB; MOJENIOBaHHI, aHaTi3i Ta
onTHMIi3allii CKIaJHUX CHCTEM; MOJENIOBaHHI KOMII'IOTEPHUX cHcTeM o0pobku iH(opMarii;
Teopil KepyBaHHS | MPOrHO3YBaHHS, MPUHHATTI pillleHh B YMOBaX KOH(JIIKTY, HEBH3HAYEHOCTI Ta
PH3HKY; aJIrOpUTMi3alii, MPOEKTYBaHHI [IPOrpaMHOro Ta arapaTHOTo 3a0e3MeUeHHS.

Hayka six cucrema 3HaHb. OCHOBHI MOHATTS HayKH. [IOHATTS HAYKOBOTO JIOCII/KEHHS:
OCHOBHI O3HAKH T4 XapaKTepUCTHKH. BUMOrH 10 BH3HAYEHHS HAYKOBHMX AociimkeHb. OCHOBHI
BHIH HAYKOBUX JOCIiKEHb.

Merojtonoriss  AOCHIKEHHsI. 3arajlbHOHAYKOBI MPHHIMIN JgociimkeHHs. KoHkpeTHa
HayKOBa METOI0/I0Tid. MeToau i TexHika JochipkeHHs. [ToHATTS Ta 3arajipHa XapaKTepUCTHKA
EMIIIPUYHKUX METO/IiB HAyKOBOTO J0C/iIMKEHHS.

CrocTepeXXeHHS K €MITIPHYHHH METOJI HAyKOBOTO JIOCHIKEeHHA. EMmipuyni Metomu:
BUMIDIOBAHHS, MOpIBHSIHHSA, Yy3aralbHeHHs. Excrnepument. CyTHICTH Ta XapakTepHUCTHKA
OCHOBHHMX TEOPETHYHHMX METOMIB HAayKoBoro jocimipkeHHs. OcobiuBocTi JOri4HOro Ta
XPOHOJIOTIYHOIO ITiIXO/IB [PH MPOBEACHHI TEOPETHYHUX JOCII/DKEHb.

dopmu BHKJIQAY MarepialiB JOCIIIDKEHHS Ta HAyKOBI BHAaHHA. (DOpPMH BHCBITICHHS
MiIcyMKiB HayKoBoOI poboTu. YcHa nepenada iHopmMalii Ipo HayKOBi pe3yJIbTaTH.

2. CneniajibHi po3ijin GpyHIAMEHTAIbHAX MATEeMATHYHHX AHCIHILIIH

@Oyuxkiil. Pi3ni o3navenns ¢yuxuii. Oneparnii Hax HenepepBHUMH QYHKIISIMH.

OsnauenHs noxiguoi Ta 11 reomerpuuna inteprperauis. Jocmimxenns ¢(yHKUIH 3a
JIOTIIOMOT OO MOX1IHHX. YMOBH JIOKAIEHOTO EKCTPEMYMY.

Hepusnauenuii iHTerpar Ta Horo oOCHOBHI BimacTuBOCTi. [IpakTHuHe 3acTOCyBaHHS
omneparii iHTerpyBaHH4.

YncnoBuil psa, #oro cyma, 30DkHICTE., BnactuBocti 30DKHUX psaAiB Ta KpHTepil
30xkHOCTI. BiactiuBocTi aOcOMIOTHO 301KHUX PAIIB.

@OyHKIOHANBHI PsIM Ta TX 301XKHICTB.

®yukuii 6aratboXx 3MiHHHX, iX HemnepepeHicTs Ta BiacTiBocTi. HeoOXinui Ta nocrari
YMOBH JTOKaNbHOTO €KCTPEMYMY.

[ToHATTS MATPHULIl, KpHTEPii HEBHPOMKEHOCTI MaTpHIb. MaTpu4Hi piBHAHHS,

CucteMu niHiiiHUX piBHAHB. DyHIAMEHTAIRHA CHCTEMa PO3B’SI3KIB OJHOPIIHOI CHCTEMH
MiHIAHEX PiBHSAHB, 11 BIACTHBOCTI.

JIiHii Apyroro mopsiaky, iX KaHOHIYHI piBHSHHA Ta 300paKEHHS.

[loBepxHi apyroro mOpsAKYy, IX KaHOHiuHi piBHAHHA Ta 300paxenHd. Mertoau
NpUBEACHHS JIiHil Ta HIOBEPXOHB JPYroro MOpAAKy 10 KaHOHIYHOTO BHIY.

Jludepenuianbhe piBHAHHA Ta Horo po3s’ssku. [Ipuknanni 3agadi, MO MPHBOAATECS 10
JTu(epeHLiaIbHIX PiBHAHB.

PipHgHHS 3 BimokpemroBaHMMH 3MiHHMMH. OjHOpinHi nudepeHLianbHi pPiBHAHHS
nepuoro nopsaaky. Jlimilini gudepeHnianbHi piBHSHHS nepmoro mnopsaky. Meroa Bapiamil
CTaJuX.

Teopemu TIpo icHYBaHHs, €IMHICTH Ta MPOJOBXKYBaHICTH pPO3B’s3Ky 3azaui Kol
3aiesKHIiCTh po3B’A3Ky 3ama4i Kol Bix N09aTKOBUX JaHHX Ta apaMeTpiB.

PiBHSHHS, He PO3B’A3aHi BIIHOCHO 1OXiaHOI. [cHyBaHHs po3B’A3KiB, 0COOIMBI PO3B’A3KH.
Pipusinus Jlarpamxa ta Knepo.



SxicHa Teopis qudepeHuiaTbHUX PiBHIHD BUIIMX [OPSIKIB. [HTErpoBHi THIH PIBHSHB h-
ro Nopaaxy.

3aranpHa Teopis MHIHHMX cucTeM OHdepeHUiaIBHUX PIBHAHBE N-ro  IOPSIKY.
dyHIaMEHTAIbHA CHCTEMA PO3B'A3KiB. 3arajbHHUMH pO3B’A30K JMIHIHHOI OMHOPIAHOI CHCTEMH.

Crifixicts 3a JIAIYHOBHM MOJOKEHb DIBHOBarW, acHMITOTHYHA CTifikicth. OCHOBHI
TeopemH Mpo cridikicTs. CTilikicTs THIHHAX CHCTEM i3 CTATMMHU Koe]ilieHTaMu.

OcoOnmuBi TOYKHM JIHIHHMX Ta HediHiMHUX cucreM. HeninilfHi aBTOHOMHI cHCTeMH
JpYroro Mopsiaxy, ix niHeapu3anis. CTifikicTs 3a nepnM HabIHKEHHSM.

Jugepenuianbhi piBHSIHHS Yy YacTHHHUX Noxinuux (JIPYII) rinepGoniunoro tuny 3anadi
OIIHCY BUILHUX KOJIMBAaHb CTPYHH (HECKiHUEHOT, HAalliBHECKIHUEHOI, CKIHYeHOT0 po3Mipy).

JIPYIT mnapaGoniydoro tumy. 3amadi ONHCY PpO3MOBCIOMKEHHS Teria Y CTPHIKHI
(cxiHUeHOTO pO3Mipy, HANIBHECKIHUEHOT0, HECKIHYEHOT0).

JIPYII enintuudoro tumy., @yHaaMeHTanbHI po3B*a3Ku piBHsHHA Jlamnaca y mpocTopi Ta
Ha minowuHi. Iurerpanbui ¢gopmynu ['pina. @yuxuis I'pina ta ii 3acTocyBanHs B 3amadax
eJMNTHYHOrO THITY.

3. MeToau o04HC/IEHD

Habmuxenns (yHKIIH 3a JOMOMOrow iHTepronsuifiHoro MHorouneHa Jlarpamixa,
IHTEPIOJISIIHHUX MHOT'OWIEHIB HeroToHa. Merton HalMEHINUX KBaJ[paTiB
CepeaHbOKBAIPAaTHUHOrO HaOIUKEeHHS QyHKIIH.

UncenbHE IHTErpYBaHHs 3a JOIOMOIOI0 KBalpaTypHHX (opmyn iHTeprnonsuiiHoro
tuny: popmyia Hetotona-Koreca.

Kpanparypui ¢popmynu Halipamoro anredpaiunoro ctyness tounocti: popmyna laycca.

Metonu po3B’g3yBAHHS HENTIHIHHWUX piBHSHB: METOJ MPOCTOi iTepalii, METOX XOpi,
meto Hetotona, YMoBu 36ixHO0CTI (€3 qoBenenHs). Oninka moxubku (6e3 I0BeneHHS).

[Tpsimi MeToau po3r’s3yBanHg CJIAP: meron ['aycca, METO KBaIpaTHOrO KOPEHs, METO
opToroHajisarii.

Itepauiitni Metoan po3s’s3yBanHs CJIAP: meron mpoctoi itepamii, meTox 3eiiaens.
YMmogH 36ikH0CTi MeToaiB (Oe3 moBeaeHHs). Ominka moxudku (6e3 N0BeNeHHS).

AHaniTHuHI MeTOIM po3B’A3yBaHHs 3ajaui Kowi a1 3BHuaiiHuX JubepeHIiaTbHUX
piBuans (3JIP): metox Ilikapa, MeTO po3KIaiaHHs PO3B A3KY B PAIL.

UucsoBi MeTomd po3B’si3yBanHs 3anaui Komi mng 3/IP: metonm Pynre-Kyrra, MeTonu
Anamca. I[Topsaok TouHOCTI MeTOxiB (6e3 10BEICHE).

Bubipkosa yactuna

3a pubopom 1: «MaTeMaTHYHE MOAETIOBAHHA Ta 004HC/II0BAIbLHI METOAH»

1. luckperHa MaTeMaTHKA
[ToHATTSS MHOXHHH, CIIOCOOHM TIpEJCTABICHHS MHOXHH, ONepauii HaJ MHOMKHHAMH.

Po3GurTss Ta NOKPHTTA. BracTHUBOCTI omepariii HaJ MHOXHHAMH. YHiBepCajbHA MHOXHHA.
Bynean. Peanizauis onepartiif Hajx MIMHOKHHAMH YHIBEpCyMa.

VIops/iKOBaHA MHOMMHA, TpsMuil g00yrox MuOXHH. Bimnomennsa. Kommosuuis
piHONTeHs. BracTWBOCTi BimHOMEHb. BiIHONIEHHS EKBIBAJIEHTHOCTI, KJIac €KBiBAICHTHOCTI.
BigHomenns mnopsaaky, MiHiManbHuil elneMeHT. BinHomenns nominyBaHHS. CHMETpHYHE
BigHomenHs. Kommo3umis BigHomeHnb, QYHKUiOHANBHE BIHOIICHHS, THIH BitoOpakeHb
(in’ekuis, Oiekiis, clop’eKiis).

Oynkuil atreGpH AOriky, IpHKIaAN JorivHuX ¢yHkuii. Posknanenus OyneBux byHKLIH
3a 3minHpMH. JIOCKOHANTA M3 IOHKTHBHA HOpMalbHa (OpMA, IIPUBENCHHS U3 FOHKTHBHOI
HOPMABEHOT (POPMH 10 BHITISLTY JOCKOHAIIO! 13’ FOHKTHBHOI HOpMAITBEHOT HOPMH.

3aMKHEHI KiiacH, BiIacTHBOCTI 3amukaHHs. Knacu ¢yHKuiH, mo 30epiraioTh 3HaUCHHS
koHcTanT. [IpuHmun asoicTocTi y AuckpeTHil matemaruui. Knac camoasoicTux ¢ynkmii. Knac



MOHOTOHHUX (ynkii#. Knac minilinux dyskuiit. Anrebpa Xeranxina, monusHoM JKeraskina.
dynkuionansHa nosHoTa. Jlema mpo HeMoHOTOHHI ¢QyHKUil. Jlema o HemiHiMHHX QyHKUISX.
Teopemu 1po GpyHKIIOHANIBEHY TOBHOTY. Teopema Ilocra.

2. Meroan onrumizauii Ta J0cTiIkeHHA onepauiii

[TocTaHoBKa 3a1a4i ONMTHMI3AI] Ta OCHOBHI MOHATTS. [IpHKiIany ekcTpeMalbHUX 3a/1a4
1a ix (opmaiizamis. OCHOBHI KiacH eKCTpeMalbHUX 3aJad. YMOBH iCHYBaHHs DO3B’fA3KiB
eKCTpeMaTBHHX 3a1a4. KitacHunull METOZ 3HAXOMKEHHs eKcTpeMyMiB dyHkuii ommiei 3miHHOT,
Knacuunuit MeToJ 3HAXOKEHHsA eKCcTpeMyMiB ¢yHKuii OaratboX 3miHHHX. MeTtoan
pO3B’43yBaHHs KIACHUHOI 3a/1a4i HA YMOBHHH EKCTPEMYM.

Teopetnuni ocHoBu ontuMizaumii. Onykni MmHoxuHH. Onykm ¢yHkuil Ta iX OCHOBHI
BractiBocti. Kpurepii onykiocti andepenuiiosrnx dpynxuiit. Cybrpanient ta cy6anpepenuian
omnykoi GyHKIIT Ta X BIACTHBOCTI.

HeoBximui i nocrartmi ymoBH exkcrpemymy. HeoOximmi ymoBu MiHiMymy B 3amavax
yMOBHOI OomnTHMi3alii. YMOBH ONTHMAIBHOCTI B 3aja4l YMOBHOI OIyKJIOI HeaudepeHIIiHoBHOT
orrrnmisanii. Teopema Kyna-Takepa. Jludepeniiansaa ta cyonudepermiansaa GopMu TeopeMu
Kyna-Taxepa Ta ii y3aranpHeHHs. JIBOICTICTE B 3a/1a4i OIYKJIOTO [IPOTrpaMyBaHHSL.

Uncnorl MeTomu OJHOBHMIpHOT omTiMiszamil. MeToj HiNeHHS BiAPi3Ky HaBII (METOX
nuxoTomil). Metox 3omotoro mepepizy. Meroa ®ibonawdi. [TopiBHAHHA METOMIB JIiHiHHOTO
TOLLYKY.

Yucnosi Meroan GesymosHOT omtumizanii. MeToa mokoopaunaTHOTrO crycky. Merox
KoH(pirypaniti, meton PosenGpoxa. Merox momyky no aehopMOBaHOMY OaraTorpaHHHKY.
I'pagientai Meromn. Meron Herorona. Metonn CHpsKeHHX HallpAMKIB Ta CHPSKEHHX
rpamienTiB. MeToj CHpPsKEHHX TIpajieHTiB. MeToau 3MIHHOI METPHKH (KBa31HBIOTOHOBI
METOIH ).

Upci10Bi METoaH YMOBHOI omTumizamii. Meron mpoekuii rpamienta. MeToal yMOBHOTO
rpangienta. Meron JiHeapusamii. MeTon MOMIHBUX HanpsMkiB, MeToJ BIIOKPEMIIOIYOI
rinepriomman. Meroau mrpagHuX QyHKIIH.

Uncnoi MeTomu GesymoBHOI Hemudepenmniliosanoi ontumizauii. MeTon ysaranbHeHOro
rpalicHTHOTO CIyCKy. Y3araJibHeHHH IpalieHTHHIH CIYCK 3 PO3TArOM HPOCTOPY B HANPIMKY
cybrpanienTa, r-anroput™ H.3. llopa.

3. ba3u ganux Ta indgopmaniiini cueremnu

Xapakrepuctka ~ noHaTe  “basa mamux”, “ludopmauiiina cucrema”, ’CucreMa
ynpapninas Oasamu JaHuX”. ETanmu MpOEKTyBAaHHS BJl. Mozeni manux. Penauiiina Mozaens
nannx. BasoBi TOHATTS peNsmiifHoi MOJeT JaHHX: BIIHOIICHHS, KOpTex, aTpulyT, Tiio,
CTEIlHb, MOTYKHICTh BiJIHOIICHHS.

Cxema pensmiiinoi BJI. [IoHATTS NEPBHHHOTO Ta 30BHIIIHBOrO KIIOHA. [lijicHICTb
persuiiinux mapux. Oneparii, ski MOXYTh MOPYIUMTH LLTICHICTD BJ1. LligicHicTh persiiiiHuX
nanux. IMorenmiiini Ta 3oBHimHI Kmoui. I{inicHicTs 30BHiAHIX KmouiB. Tumu 3B°I3Ky MiXK
tabmmamu BJ]. MoskmuBi anomanii B Tabmuusx BJI. TIpusnauenns Hopmaisaii. HopmaubHi
dopyu BinHomens. KopekTHICTh IpOUEaypH Hopmarnizanii. ITorstrs Tpansakuii. Tpansakuii Ta
BijHOBIEeHHs JaHux. Teopema Xesa.

Cyuacni CKBJI. SQL — MOBa CTPYKTYPOBaHHX 3aIHTiB. Omneparop SELECT. ®@opmar
oneparopy. 3actocysanns kogosoro cioa WHERE. 3amic ymoB noumyky juis TOJIiB Pi3HOTO
Ty, Oneparop SELECT. ®@opmart oneparopy. 3acTOCYBaHHS KIIFOHOBHX ciis DISTINCT . AS
ORDER BY. 3actocysanns xmouorux ciis JOIN ... USING ..., NATURAL JOIN, GROUP
BY..., HAVING. 3acrtocyanns kmouoBux ciiB COUNT, SUM, MAX, MIN, AVG.
3actocypanns kmoyomx ciis IN EXIST , NOT EXISTS , UNION , INTERSECT, EXCEPT.

®Qopmar Ta npusHauenHs omeparopis INSERT, UPDATE, DELETE. dopmar Ta
npusnavenns oneparopis CREATE TABLE. ALTER TABLE, DROP TABLE.



4. OnepauiiiHi cHcTEMH Ta CHCTEeMHe NMPOrpaMyBaHHsI

OcHoBui xonuemnuii onepauiiiaux cucrem (OC). [lonarrs omepariiiHoi cucTemu, it
npusHauends Ta GyHkuii. Kiacudikanis cywacHux onepauifinux cucrem. OyHKUIIOHATBHI
KOMIIOHEHTH OllepalifHUX CHCTEM.

ApxiTekTypa onmepamiifiHiX cHCTeM. Ba3oBi MOHATTS apXiTeKTypu onepauiifHuX CHCTEM.
Peanizauis apxirextypu OC. OC ta 1i orouenHs. Ocobmmsocti apxitextypu UNIX, Linux,
Windows.

KepyBanHst mporecaMH Ta TOTOKaMu. ba3oBi MOHATTA IIPOLECIiB i MMOTOKIB.
Bararonorokoricte Ta il peamizamis. Kepysauus npouecamu B UNIX iLinux. Kepypanus
npouecamu y Windows. Kepysanus notoxamu 8 UNIX, Linux, Windows.

[lnanyBaHHd mpoueciB 1 moTokiB. Bumu mmianyBanHs. AJITOPHTMH IUTQHYBaHHS.
Peanizanis muanysanss B Linux. Peanisaris mianyBanus BWindows.

Bsaemomiss mortokiB. OcHoBHi mpoGiemMu B3aemonil mortokiB. bBa3oBi MexaHi3Mu
CHHXpOHi3alil moTokis. Bsaemonis notokis y Linux. Bzaemoais notokis y Windows.

Miskmpornecosa B3aeMo/lis. Bujm Ta 6a3oBi MexaHi3MH MIXKIIPOLECOBOT B3aEMOIT.

Kepypanns oneparuHoo mam’srTio. OCHOBH TEXHOIOTII  BIPTyalbHOI nam’ ti.
Cermenrartis nam’sTi. CTOpiHKOBa Ta CTOPIHKOBO-CETMEHTHA OpraHisallis mam’ ati.

Jloriuna opramizauis aitoBux cucreM. IloHATTs qoaﬁﬂy i ¢aitoBoi cHCTEMH.
Opranizarmis indopmauii y daitosiit cucremi. Onepanii Haz daiinamu i karanoram.

Peanizawis daitosux cucreM. Iatepdeiic BipryansHoi daiinosoi cucremu VIS, daiinosi
cuctemu ext2fs I ext3fs. Paitosa cucrema /proc. Paitnosa cucrema NTFS.

5. Teopis [Ip[lliHH'ITﬂ pimeHb

TpuifHATTS pilleHs B yMOBaX HEBH3HAYEHOCTi, OOYMOBJECHO! HE3HAHHSAM. AkcioMu
xopucHocTi. IIOHSTTA — HEPAHIOMI30BaHHX T4 PAHJIOMI30BaHHX — PO3B'A3KIB. Kpurepii
onTUMaIbHOCTI. CTATHCTHYHI PO3B'SI3KH.

[IpuiHATTS pllIeHL B yMOBax HEBH3HAYEHOCTi, 0OYMOBJICHOI CBiJIOMOIO TPOTHUIIEN.
Jluckperni Ta HenepepsHi Mogeni. Ilpunimnu obepexeHOCTI | BPIBHOB&)KEHOCTI Ta iX
BHKOPHCTAHHSI B TEOPIi.

OcHoBHa Teopema Teopii MatpuyHuX irop. INosunilina Gpopma rpu.

KoonepaTuBHi Ta HeKOONMEPATHBHI MiJIXOAM B MPUHHATTI pillleHb. Knacudikauis 3anaud
Teopii MPHIHATTS PillleHb.

6. InTeTIeKTYAJILHI CHCTEMH

dopmarizais 3HaHb B CHCTEMAX LITYYHOTO iHTENEKTY. CTpyKTypa HOCHiKEHb B ramysi
IHTEIEKTYaJIbHUX CHCTEM.

IIpecTaBieHHs 3aJay y CHCTEMaX WITYYHOro iHrtenexry. IIpeacrasieHHs 3agad y
HpOCTOpl CTaHiB. Hpe,ZICTaBJIeHHSI 3a1a4 IUIAXO0M 3BEIACHHA OO0 HllIB&,Ha‘-I

Mopeni npejcrasienns 3Hanb. Jloriko- JiHrBicTHUHI MOJIET] — peaUiiHi Ta IPeaNKATHI.
dopmMaibHi cucTeMi. Mepexi Ta (ppemm

Excrieprri Ta aiarHoctH4Hi cucTeMH. CTPyKTypa €KCIEPTHUX CHCTEM Ta ix peasnizauis.
Moyeni mificHocti. Mexani3m BuBoay. CHCTEMH, IO HABYarOTh. ApXITEKTypa MO crocody
po3B’s3aHHa 3aza4i (curyanmiimi mogemi). TectyBaHHS i JiarHOCTHKa (eKcnepmsa 3HaHB).
KepyBaHHs HaBY4aHHSM (CHTYyaliiiHe KepyBaHHS). BuBe/IeHHS B YMOBaX HEBH3HAYEHOCTI.



3a BuGopom 2: «Komn’1oTepHa MexaHiKka»

1. O6unca0BAIBHI METOIH Teopil HpPyKHOCTI

PiBHsIHHS pyXy Ta piBHOBard. PiBHSHHS pyXy Ta piBHOBarH B IMJIIHAPHYHIH CHCTEMI
KOOpAMHAT. [ 0JIOBHI HANpYKEHHH,

Tenzop manoi pedopmauii. Bupasu mig xoMnoHeHT TeH3opa Manoi nedopmanii depes
nepeMilleHHs B JeKapTOBiH Ta MUIIHAPUYHIH cicTeMax koopauHaTt. ['onoBHi nedopmarii.

Y3arajibHeHUH 3akoH ['yka uid aHi30TpomHoro marepiany. Pi3Hi BHmaaku mpyxHOI
cumeTpii (Zo i3oTpomHOro Mmartepiany). VYsaraieHenuit 3akoH ['yka i OZHOpiIHOrO
i30TpomnHoro Tina.

3amaua Teopii mpyxkHocTi B mnepemimeHHsx. IIpuHnun Cen-Benana. Teopema
Knaneiipona.

®opmyna berri 1 Teopema B3aemHocTi berti. Bapiauiiine piBuanus Jlarpamxa. Metox
Pirna. Ipunmun minimyma noaatkoBoi poGotu. [IpencraBnenHs nepeminieHs yepe3 rapMoHiiHi
1 GirapmoHiiini GyHKIII.

Posp’s30k Kenppina. EnemeHTapHuit po3B'sa3ok bycciHecka 1 poay. Enementaphuii
po3e's30k Byccinecka I1 pony. 3amaua Byccinecka (mpo Iito 30cepekeHOl CHIM Ha NPYXKHHH
nisnpoctip). @opmymu Cominesiau. 3agaya ['epria (moctaHoBKa i oJepikaHHS IHTErpaJbHOTO
piBHAHHS). Po3B”s130K IHTErpalbHOrO PIBHAHHS 1 JociaimpkeHHs 3a1adi ['epra. Bunagok ockoBoi
cuMeTpii.

HanisoGepuennii meton Cen-Benana. IlocranoBka 3amadi KpydeHHs Ta 3ruHy Opycy.
Oynkuis Hanpyxens. [lorenmianeHa ¢ynkuis kpaiioBoi 3amaui Cen-Bemana. MemOpanna
anastoris [Ipanaris. Jipa tumy xBuibs. [losepxnesi xpuii Penest. Xsuni Jlsisa.

2. ITnocka 3aaa4a Teopil NPY:KHOCTI Ta MeXaHiKa pyiiHYBaHHSA

dynkuis nanpyxensb Epi. [lpeacrasienns nepeminiens 3a i nonomorow. KoMmiekche
npeacrasienns ¢yuxuii Epi. @opmymn KosocoBa-MycxenimBizi. CTpyKTypa KOMILIEKCHUX
MOTEHUIATIB y BUIIA/IKY OJHO3B’ I3HHUX, MHOT03B  I3HIX, CKIHYCHUX Ta 6e3MeKHUX obnacTei.

OcecuMeTpHYHI rpaHKuHi 3a1a4i Teopil MPYKHOCTI M1l KpyroBoi o6acTi (30BHIIIHS Ta
BHYTpilHsA). MHoross’ssui obmacti. YacTuuni Bumagxu. Kiacuuni sajaui miockoi Teopii
npyxHocrti. TInocki 3amaui Teopii npyKHOCTI, AKi 3BOAATECA J0 3a1a4 JIHIHHOIO CHpsHKEHHS.

Heonnosnauni nepemimenns. [Tonsrrsa auciaokanii. Tpimmaa, 0co0IMBOCTI pO3B° A3KY.

OcHoBH TiHiitHOT MexaHiku pyhHyBanHs. [Tonstrs quciokaiii. TpimuHa, 0co6aMBOCTI
po3s’asky. KoedinieHT iNTeHCHBHOCTI HanpyKeHb Ta iHBapianTHAH iHTerpa.

3. Teopis muacTHYHOCTI

MexaHiuHi BIAaCTMBOCTI TBEPAMX Til. YMOBH IUIHHHOCTI INIEPBHHHO-130TPOIHOIO
MaTepiany.

Teopis Mamux mnpykHO-IUlacTHYHUX Aedopmariit. [Toctynar JIpykepa. AcouiioBaHni
3aKOH ILTHHHOCTI.

[locTaHOBKA OCHOBHHX 3a[au Teopii IUTACTHYHOCTI. 3aranbHi TeopeMH Teopil Masux
NPYKHO-TUIACTUYHUX JAedopmartiit,

ITpocTimi 3axaui Teopii miactuyHocTi. [IpyX)HO-MIACTHYHKH BUrHH Oal0K. [lopoxkHucTa
KYJIsl T JI€I0 THCKY.

XapakTepucTHKH i NiHii koB3zaHHs. [IpocTimi mpukianu monis koB3aHHs. KpydeHHs
NPH3MATHYHUX CTEPIKHIB.

4. Kpurepii miunocTi, Teopis cTiifocTi Ta Teopis niacTuH i 000,10H0K

CTaTH4HUI METO/ BU3HAYEHHS KPHTHYHHUX HaBaHTaXKeHb. 3anada Eitnepa s cTepxkus.
BB yMOB 3aKpinieHHs KiHUIB CTEPIKHS Ha KPUTHUHY CHJTY BTPaTH CTiHKOCTI.
JTunamiuumit kputepilt crifikocti, CTIHKICTH CTEPXKHS T €10 CITIKYBaIBHOT CHITH.



Kputepii minnocti Ta ix anamiz. Knacuuni kpurtepii Minzocti. PyliHyBaHHS MarepiaiiB
NP HAsIBHOCTI TPIIIKH Ta IHIIHUX Je(EKTIB CTPYKTYPH.

OcHOBHI CHiBBIIHOIIEHHS Teopil TOHKMX T™acTHH, OCHOBHI NPUNYIIEHHA Ta
CIIBBIIHOIIEHHS 0€3MOMEHTHOT Teopii 000JIOHOK.

Bicecumetpryna aedopmanis 000I0HOK 00epTaHHs.

3a Bubopom 3: «Mexanika piTHuHH, ra3y Ta MNJIa3MH»

1. Aeporigpomexanika

Monens cyuinsHocTi cepenosuita. Meron Eitnepa Ta meton Jlarpanska, sk 1Ba miaxoau
JI0 OIHCY PYXY CyliabHOro cepenonuina. Kinemarnka. OcHOBHI NOHATTS. TpaekTopil 4aCTHHOK.
Jlinii crpymy. [Momsrts mectucnol piguxu. PiBHsHHA HenepepBHocTi. Cwid, IO MIIOTH Ha
piauny. [TousTrs imeansHoi pimuau. PiBHsHHA pyxy A1 izeanbHol pinunu. PiBHAHHSA pyxy B
nanpyrax. ligpocraruka. PiBHsHHs rigpocraTuku. Posmoxin Tucky B plIMHI B [OJI CHI
TSKIHHA.

Iigpocratuynuii mapagokc. bapomerpmyna ¢opmyna. 3akoH Apximena. Bigxocna
piBHOBara. Pisusuus pyxy Eitnepa B ¢opmi I'pomexn-JlsmbGa. Inrerpan Bepmyii. Inrerpan
Ko -Jlarpanixka.

[Tnocki 3amadi rizpoMexaniki igeansHOl HeCTHCO0! piauHU. BiIacTHBOCTI KOMIIIEKCHOTO
noteruiany. Ilpuknaau asamitunuxX GYHKUiH Ta iX rizpoamnaMiuHe TymadeHHs. GopMyin
Yanmurina-brasiyca. Po3paxyHoK CH/IH Ta MOMEHTY, IO AiIOTH Ha N0BinkHUi mpodins. Teopema
JKykoscbkoro. 3ajada mpo oOTikauHs Kpyrosoro mmwiinapa. OOtikamus wuiningpa Ges
IUpKy/sii. BH3HAYeHHS TONIB WIBHIKOCTEH Ta 3HAYCHHS THCKY HA IOBEPXHI LMTIHIPY.
OOTikaHHA WWIHPA 3 LUPKY/IALicro. Meto koHpopMHNX BifoOpaxkens. 3ajja4a npo 00TiKaHHs
eninTuyHoro kKoHTypy. @yHkuig JKykoscekoro. OOrikanHs ruiacTinH. Iloctynar Haniurina-
Kykorcrkoro. [poctoposi 3anadi ineamsuol pizuman. Teopema Tomcona. Tepema Jlarpamxka.
Ilepima Teopema mpo 30epiraHHsi IHTEHCHBHOCTI BHUXOpOBHX JiHiH. [lpyra Teopema mpo
3GepiraHHs IHTEHCHBHOCTI BHXOpOBHX JiHil. Po3B’s30k 3amaui mpo pyx chepu B ieanbHii
HECTUCIIIH piauHi,

3axon HproToHa juist B s3kol pimuan. Y3aranrsHenuit 3akon Hetorona. Cucrema piBHAHB
Hagp’e-Crokca. Teuis Iyasens. 3axon [lyasens-I'arena. Teuis B’sa3koi piannu B mapi. 3akoHH
noxiGuocTi Ta KpuTepii momibHoCTI WA pyXy B’s3kol pimuHK. [eoMETpHUHA Ta KiHEMaTH4YHA
noniGHicTh. TypOy/IeHTHICT Ta METOAM OCEpPEIHEHH:A. BIacTUBOCTI MPOLEAYPH OCEPEIHEHHS.
Ocepenuenns pisuaas Hae’e — Crokca. Haiinpocrimi moxeni TypOynentHocti. Dopmyia
Ipanatna. Vuisepcansuuii morapumiunmit mpodins. TypOynentna Teuis B Tpy6l. Brutus
mopetkocti. [iapasmiuni Brparn. ®opmyna Hikypamse. Micuesi omipu. Tedist pisuuu uepes
OTBIp.

2. N'azoBa qunamika

OcHoBHi ITapaMeTpu Teuiit pigun Ta rasis. [Ipo ocobmHBOCTI JUHAMIKH rasy. BigomocTi 3
tepmouHamiku. [IBuakicTs 3Byka B rasi. Yucino Maxa, sk Kpmepm JMHAMIYHOI CTHCIHBOCTI
rasy. PiBusiHHsi eHepril s onﬂompnm Teuii rasy. Bupin pisHsHHs eHepril B omHOMipHii
mocTamoBUi Ans  cTanioHapHux Teuidi. PiBHSHHS eHeprii eHeproisojpoBaHOl  Tewil.
TazoxuHamivni Qynkiii anxiabaTnyHux Teviil. Bumip msumkocti rasy.

Crpubku  yurinsHenns. Ilpupoga i Buam crpuOkis ymiinbuenns. [Ipami cTpuOkH
yuinsuenns. YaapHa aniabara. Teopema I'. LlemuieHa. Koci CTpPI6I(H YIMiJIBHEHHS.

Xpuni PO3IIMPEHHS B II0CKOMY HA[3BYKOBOMY TMOTOL{ razy. AHami3 Teuil rasy B
LeHTPOBaHil XBHI po3mMpeHHs. XBII PO3MIMPEHHSA TPH 3BYKOBIM MOYaTKOBill IIBHIKOCTI.
XBuJIi po3NIHPEHHS IPH HAJA3BYKOBIi MOYaTKOBIH MBHAKOCTI.



Teopema npo obeprenHs BiumBy. EnemenTapHa Teopis reomerpudsoro comna. Comio
JlaBana. Po3paxyHKOBI Ta HEPO3PAXyYHKOBI PEXKHMHU TeHii.

Teuii razy mo nuIiHAPHYHAM TpyOaM 3 ypaxyBaHHIM TepTs. Tedil rasy no NUTiHAPHIHIH
TpyOi 3 TEIIOMIABOIOM.

BuBeeHHs TEOPEMH IMITYIbCIB [T OXHOMIPHHX CTAIliOHAPHUX Teuil.

Teopis pakeTHOro ABHIYHA.

3. Teopist Teny1000miny

OCHOBHi MOHATTA NPO TEIUIOOOMIH i TeIUIonepesady: TEIIONPOBiIHICT, TEMIOEMHICTE,
KOHBEKLIisl, TEIIOBHH MOTIK, KOHBEKTHBHHH TemIoo0MiH Towo. 3akon ®yp’e. Judepenuiaipue
piBHsiHHS TerutonposiaHocti. IlocTaHOBKa KpaiffoBMX 3a1ay Teopil TEILIOMPOBIIHOCTI 1
Terionepenadi: I-ro pomy. Il-ro poxy Ta Ill-ro poay. TemronpoBiaHicTs Tin HaHNpOCTiMOL
dopmMu npu cramioHapHoMy pexumi. IlTocka cTiHKa 1pH  CTaliOHapHOMY pemnMi
temnonposigHocti. I[lousaTrs mpo TepMiuHHif Omp NpH TEmIONmepenadi Yepes CTIHKY.
[uiingpUYHa CTiHKA B CTALIOHAPHOMY peXuMi. TerIonpoRiaHicTh GaraTomapoBoi CTiHKH.
[TOHSTTS [PO TEILIOBY i30MsIil0 CTiHKH. TerUTONpOBifHICTh CTiHKM IIPH HASBHOCTI TEILIOBHX
mwkepen. Meron ®yp’e s po3B’s3aHHS HECTALliOHApHUX JIHIHHMX 33124 TEILIOMPOBITHOCTI
(st omHOMipHOro Bunanky). OCHOBHI 3aKOHOMIPHOCTI MOHATTS KOHBEKTHBHOIO TEILT000MIHY.
OcHOBHi KpHTepii KOHBEKTHBHOTO TEILIOOOMiHY i IO BOHM O3HAYarOTh: Kputepiit HycembTa,
Kputepi#t ITpanamis, xpurepiit Ilexme. OcnoBHI NOHATTA papiauiifiHoro BUIIPOMIHIOBAHHS.
3axon Ilnanka. 3axon Penes-IDxonca. 3akoH 3mimennst Bina. 3akon Credana-bonbumana.
3akoH Kipxroga.



2. MNEPEJIK IUTAHB, 3AITIPOITIOHOBAHUX JJIA ICIIATY

BerynHi BunpoOyBaHHs NPOBOAATECS 32 PILICHHAM eK3aMeHauiinoi komicii 3a Olneramu.
Jlis MiACOTOBKH BIAMOBIAl BHKOPHCTOBYIOTH eK3aMeHauiliHi JMCTKH, mo 30epiraioTees B
0coGoBiit cripaBl BCTYITHHKA.

3 mporpamMamu BCTYIHHX BHIPOOYBaHb, NEPETiKOM IHTaHb, MOPAIKOM IPOBEICHHS
BCTYMHMX BUIpoOyBaHb 3a cHewianpHicTio 113 Ilpukianna mMareMaTdka, BCTYIHHKH MarOTh
3MOr'y O3HaifioMuTHCA Ha odililiHomy caiiti [THY.

PiBeHb 3HAHb BCTYIHHKIB OLHIOETHCS EK3aMEHAIIHHOK KOMici€lo 3a CTODAJIBHOK
cHcTeMOIO. Pe3ynbTaTy TpOBEAeHHs! BCTYITHOTO BUNPOOYBaHHA 0(OPMISIOTHCS [IPOTOKOIOM, B
sKoMy (iKCYIOTbCS ek3ameHaniiini muranHs. Ha KOXKHOIO BCTYNHHKA BEJETHCS OKpeMHid
npotoko1. [IpoTokosu npuioMy BCTYIHHX BHIPOOYBAaHb IICHsS 3aTBEP/KEHHS 30epiraloThes B
ocofoBiii cripaBi BCTYITHHKA.

IMuranus, 3aMpOMOHOBAHI IS BCTYNHHKIB B acmipaHTypy 3a cnemiaibHICTIO
113 Mpuxaagna matematuxka B 2021 p.

IIuTadHA 3araJibHOT YaCTHHH

1. MeToao0.0ris Ta opraHizauisi HAyKOBHX J0C/IiIKEHb

Hajaty XapaKTepHCTHKY IIPOIECY HAYKOBOTO Ii3HaHHS. OXapaKTepu3yBaTH CTPYKTYPHi
eleMeHTH Teopii mi3HamHs. Merox HaykoBoro misHammsa. O3HaKH HayKOBOI JisUTBHOCTI.
Ctpykrypa (opMmyBanHs Teopii. O3HaueHH: MOHATH: HAyKOBa iJes, TinoTesa, TEOPis, 3aKOH.
B, $YHKIII Ta MpeaMeT HAYKOBOI JiSTBHOCTI, CY0'€KT Ta IpeIMeT HayKoBOT JisLTBHOCTI.
XapaKkTepuCTHKA MOHSTTS «HAYKOBE JOCTiUKEHHS», OCHOBHI GopMH HAyKOBHX IOCIIIKEHb.
OG'ext, mpemMeT Ta (GaKkTOpH HAyKOBOTO JIOCII/KEHHS, TIOCTIiIOBHICTE €TalliB HayKOBOTO
nocmimkenns. Etanu peamizamii Ta ohopMIeHHsS pe3yNbTaTiB HAayKOBOrO AOC/IKeHHS. Poib
JOTIYHAX METOMiB Yy HAyKOBHX JOCITIKEHHSX, IHIYKTHBHMI Ta ICAYKTHBHHH METOIH
NoCIiKeHHS, TpuKIagu. MojemoBaHHs Ta cepd Horo BAKOPHUCTaHHA. TexHika OnpaloBaHHs
inpopmallii, NOpsAI0K poOOTH HA/l TEKCTOM, BUMOI'H 10 BUKOPHCTAHHS LHTAT.

2. CneniajbHi po3aian GpyHIaMeHTaIbHHX MaTeMaTHIHIX AHCIHILTIH

Judepennitopanss GyRKuii oauiel i gexinprox aMiHHEX. YacTHHHI noxinui. HeoOximHi Ta
nocTaTHI yMoBH ArdepenuiiioBaHocTi.

Buznauenuit inTerpai i fioro BracTuBocTi. Teopema Mpo cepe/HE 3HAUCHHS.

Kparsi inrerpam. [Topepxuesi interpamu. Kpusosiniitai iHTerpaim.

®opmysu I'pina, Crokca, OcTporpaacsKoro.

Unicnosi psaan. AGComoTHA Ta yMOBHA 301KHICTE. O3HAKH 36i3KHOCTI UHCIOBHX PSIIB.

QyHKIIOHANEHI psiH, BIACTHBOCTI PIBHOMIPHO 301XKHHX ¢ysxnioHansHUX pazais. O3Haka
BeiiepmTpacca.

Kpusi spyroro mopsiaky, 3BeeHHs iX 10 KAHOHIYHOTO BUITIALY i kimacudikauis.

Matpui i onepanii Hax HEMH. BusHa4HUKH 1 1X BJIACTHBOCTI.

CucTemy JiHilHEX anreOpaidHuX piBHIH Ta IX JOCIIKCHHS.

Jliniftge 3puuyaiine gudepennianpHe piBHAHHA. (DyHIaMEHTalbHA CHUCTEMA pO3B’A3KiB
niniiEEX  audepeHmiaTbHUX  piBHAHB.  Mertox Bapiamii MMOCTIiHMX 78 PpO3B’s3aHHS
HEOIHOPIAHUX PIBHSIHb.

3anaui, MO 3BOAATHCS [0 PIBHAHE ETIMTHYHOTO THI. 3aiadi, IO 3BOISTECS JO PIBHSHB
rinepGoiunoro THMy. 3a1a4i, IO 3BOJATECA 10 PIBHSAHB 11apadoiYHOro THITY.

3. Meroau o0uncieHb
Itepauiiini merogu po3s'ssyBanns CJIAP.  YmoBu 30DkHOCTI MeTofiB. MeToau
HabiyskeHHs (YHKIIH: 1HTEpPIOMOBAaHHS, CepelIHbOKBAaAPATUIHE Habmuxenns. [lopiBHAHHS

METOJIIB.



UsicenbHe IHTErpyBaHHS. [ eoMETpUYHE TIyMaueHHA.

Po3p’s3anHs 3anaui Kowi s 3BuuaiiHux audepeHuiansuux pisHanb (3[P) metomamu
Pynre-KyrTa. Pospaxynkosi gopmynn. [Toxubku meTonis.

3aransHi IPHHLIMIH TO6YI0BH Pi3HANEBAX CXeM JUist JIHIHHUX Tu(epeHiialbHHX PIBHIHb.

IuTanusa BUOIPKOBOI YACTHHH
3a Bubopom 1: «MaTemMaTHYHe MOACTIOBAHHA Ta 0049HC/TI0BAIbHI METOIN»

1. /InckpeTHa MaTeMATHKA
MuoXuHM, omepamii Haj MHOXHHaMH. biHapui BiZHOmWeEHHs Ta iX BIACTHBOCTI.
Po3knanauns Oynesux QyHKUiM 3a 3MIHHEME, JOCKOHAJa JM3 IOHKTHBHA HOpManbHa Qopma.
3o0pakeHHs (QyHKuiit y Buraani nominomy JKerankina. ®yHKUIOHAIbHA TOBHOTA CHCTEM
OyneBux QyHKIIit.

2. MeTomm onTumizauil Ta JocaikeHHs onepaniit

Kinacubikamis 3azay  Ta Meromis omruMizauii. OcHOBHa 3amada  HeiHiliHOrO
MpOrpaMyBaHHs.

Krtacuusi METOH BifUIyKaHHA Ge3yMOBHHX Td YMOBHHX eKCTpeMyMiB. MeToa MHOKHHKIB
Jlarpansxa juis 3a7aui 3 0OMEKEHHAMH TUITY PiBHOCTEH Ta HEPIBHOCTEH.

Heo6xiui i ocTaTHi YMOBH ONTHMATBHOCTI JUIS 3a7adi CKiHYeHHOBHMipHOI onTuMisamii.
Enementu Teopii Kyna-Takkepa Ta JBOiCTOCTI.

Uncnosi metomu Gesymosrol omrumisamii. ['pamientni meromu. Ileperarn Ta HeIONiKH
rpaji€eHTHHX METOJIB.

YpcoBi MeToaM YMOBHOI onruMizaunil. Meroa mpoeknii rpamienty. MeTtox ymMoBHOTrO
rpatienty. Meroan mrpadHuX QYHKI.

Uncnori Meroau OesymoBHO! HexudepeHuifopHOI onTuMizauil. Merox y3araibHEHOTO
rpaJlieHTHOTO CIIYCKY.

3. Ba3n qannx ta indgopmaniiini cHeTeMH
[TonsTTa Gasu maHux i cucremu. OcHOBHI T Mogeneil nanux. Omepariii Hax XaHHMH.
MMousTrst QpyHKHioHanbHOT 3anexHocTi. Hopmamisamis cxem 0a3 naHuX. Hopmanesi dopmu
BigHomens IloHaTTs pensuiiinoi 6a3m nanux. Mosa SQL. Komannu SELECT, INSERT,
UPDATE, DELETE. Cxema penauifinoi BJI. IlonATTss nepBHHHOIO Ta 30BHIIIHBOIO KJIIOYA.
Ilinicnicts pensuiiiaux mamux. Ilimicaicrs Gasu nammx. Texwosorii po3poOku MpoOrpamMHOro
3abe3neuenns. Oneparop SELECT.

4, OnepauiiiHi cncTeMH Ta CHCTeMHE NPOrpaMyBaHHs

OcHoBHi (QYHKIIT OnepaIiifHuX CHCTEM.

ApxiTexrypa onepaniiizoi cucTeMd, OCHOBHI IIOHSTTS.

Osnadenns Ipolecy Ta MOTOKY , ix mozanust 8 OC Ta MOXIHBICTE KEPYBAHHS MPOLECAMHU
ta norokamu B OC UNIX, Linux, Windows.

[IpoGnemu B3aemozil MOTOKIB, 0a30Bi MeXaHi3MH cunxporisanii motokie B OC UNIX.
Linux, Windows.

Ba30Bi MexXaHi3MH MIXKITPOLIECOBOT B3acMOIil.

Tousitrs daity i paitnoroi cucremu. Opranizanis inpopmanii y (paiioBiii cucTeMi.

5. Teopist npuitHATTS pilIeHb
Knacudikaris 3a1a4 MpHiiHATTA pillleHb.
[TOHSITTS HEPAHAOMI30BaHHX Ta PaHAOMi30BaHHX PO3B'SI3KIB.
KpuTepii onTHManibHOCTL.
OcHOBHa Teopema Teopii MaTpHYHHUX irop



6. InTesekTyaabHi cHCTEMH
Moyzeni npeacTasiienHs 3Hanb, [IpgMuii Ta 3BOPOTHHH BHBII B CHCTEMax IITYYHOIO
intenexry. IlomaHHs 3agad y mpocTopi cTamiB. Po3B’s3yBaHHS 3a7ay MOJAHHX Yy IPOCTOPI
CTaHIB. 3BeJEHHs 3aj1a4i J0 Mia3anad, MeToau po3B g3yBaHHs. CTPyKTypa eKCIIEPTHHX CHCTEM
Ta 1X peamizaiig. MeTo1 HEUiTKOIrO JIOTiYHOI0 BUBE/ICHHSL.

3a BuGopom 2: «Komn’iorepHa mexaHika»

1. ObuucnoBaIBLHI METOIH Teopil mpy:KHOCTI

Teopis nedopmariii. Tenzopu ckindeHHoOI i Maoi nedopmanii.

["onoBHi oci Ta iHBapiaHTH TeH30pa cKiHueHol i Masiol xedopmarii. Enincoin nedopmarii.

BusHaueHHs nepeMilleHb 3a KOMIOHeHTaMu Mastoi aedopmanii. YmoBu cymicHocTi Cen-
Benana.

Teopis HanpyxeHb. TeH30pH HaNpykKeHb Ta X (Qi3HIHHIA 3MICT.

PiBusaHHS piBHOBArd i pyxy B KOMIIOHEHTaX TEH30pa HaIlpy KEeHb.

["oJ10BHI Oci TeH30pa HanpyeHb. ['0JI0BHI Hanpy)keHHs. [HBapiaHTH TEH30Pa HAIPYIKEHb.

IMorennianbHa enepria aedopmanii. 3axon ['yka Juist i30TPOIHOTO i aHI30TPOIIHOTO TiJI.

[TocTaHOBKA OCHOBHHX 347124 Teopil MpyKHOCTI.

3ajaya Teopii MpyKHOCTI B NEPEMILIEHHAX.

Teopema €HOCTI po3B’sI3KY 3a/1a4 TEOpii MPYKHOCTI.

Ipunmun Cen-Benana. Teopema Kianeiipona. ®opmyna berri i Teopema B3aeMHOCTI
berTi.

Bapiauiiine pisusuus Jlarpamka. Meron Pitna.

2. [Lnocka 3aaa4a Teopil NPY:KHOCTI TA MeXaHIKa PYHHYBAHHS
ITnocka jiedopmaltisi 1 y3arajabHeHHH IUIOCKHI HAIIPYKCHHIT CTaH.
Metox Konocosa — Myexenimsizi po3s’s3anHs ABOBHMIPHHX 3a/1a4 TEOpil IPYKHOCTL.
OcHoBH JiHiitHOT MexaHiku pyiinyBanHs. KoedilieHT iHTEHCHBHOCTI HANPYXKEHb.

3. Teopia maacTHYHOCTI
Mexaniuni BIACTHBOCTI TBEPAUX T
VMOBH ITHHHOCTI MEPRUHHO-130TPOITHOTO Marepiaiy.
Teopis MaTUX MPYKHO-ITACTHYHUX Je(opmallii.
ITocrynar JIpykepa. AcouilfioBanuii 3aKOH INTHHHOCTI.
[TocTaHOBKa OCHOBHHX 3a71a4 TeOpii MIaCTHIHOCTI.
3aranbHi TeOpeMH TEOpil MATHX IIPYKHO-IVIACTHYHUX AepopmaLtiil.
Tpocrimi 3anaui Teopii miactuarocTi. [IpyKHO-MIACTHYHUHE BUTHH OaJIOK.
[ToposHHCTa KYJIs MiJ AI€I0 THCKY.
XapakTepucTHKH i jiHii koBsanus. [IpocTimi mpuKkIaaM MOJIE KOB3AHHS.
KpyueHHs! NpU3MATHYHUX CTEPIKHIB.

4. Kpurepii mingocri, Teopis cTiiikocTi T2 Teopist IJIACTHH i 00010HOK
CTaTHUHMI MeTOo]] BU3HAUEHHS KPHTHYHHX HaBaHTaXeHb. 3anaua Efiniepa U1 CTepKHSL.
BILIHB yMOB 3aKpiTUICHHS KiHIiB CTEpXKHS HA KPUTHYHY CHJTY BTPATH CTIifKOCTI.
Jlusamiunumii kputepilt crifikocti. CTiliKicTh CTEPIKHS Mijl Ai€I0 CIIIKYBaJIBHOI CHIIH.
Kpurepii MinmocTi Ta ix asanis (k1acu4ni ta in. Teopil MilnocTi).

OCHOBHI [IPHITYIIEHHs Ta CTiBBAHOEH S 6e3MOMeHTHOT Teopii 060I0HOK.
BicecumeTpruHa jiepopManist 000JI0HOK 00epTaHHS.



3a Bubopom 3: «MexaHika piAHHH, rasy Ta MJIasMu»

1. Aeporigpomexanika

I'inoTe3a cyminbHOCTI i 110 BOHA jae Ui TeopeTHdHol rixpoauHamiki. ChopMyTIOBaTH, 9K
OMMCYETHC Tedis piauHu 3 ToukH 30py Eifnepa: sminnmi Eiinepa Ta npejcrasieHHs LIIyKaHHX
ripoIMHaMiYHHX MapaMeTpiB 3 TOUKH 30py Efiepa.

Omnuc Teyii piannu 3 Toukn 3opy Jlarpamxka: 3minni Jlarpamka Ta IpeACTaBICHHS MIYKaHHX
rigpoauHaMiyHuX mapameTpiB 3 Touku 3opy Jlarpamka. Sk BipisHAIOTECS Mix cOGOI0 MOXiAHI
33 yacoM 3 TouoK 3opy Eiinepa i Jlarpamia. [llo Take «rtinis cTpymy» i i audepenuianbne
piBHSHHA?

Sk opmyIIOEThCs 3aKOH 30epexeHHs] MacH B MeXaHilli cyminpHOro cepenopuina i ioro
muepeHiatbHe piBHIHHS.

1o Taxe ineanbHa pianHa i mudepeHiiansHe piBHsHHS Eiinepa /s ineaibHol piiHHH.

[I[o Take rigpocTaTHKA, OCHOBHE PiBHSHHS IiJPOCTATHKH i PO3MOMLT THCKY B HECTMCIHBIH
pismai B moni Tsoxinms, 3axon Apximena i Horo noscrenss. ITonsTrs mpo BiTHOCHY piBHOBATY.
Sk 3MiHIOEThCA (hopMa BiIBHOT IOBEPXHI PIAHHU B €MKOCTI, 1110 06epTaeThes?

Tarerpan Bepaymni i Komi-Jlarpan:ka: o y HUX CIiIGHE | 9MM BOHHM BI/IPI3HAIOTBCA?

[Tnocki 3anaui rigpoauHaMiKy 1 iX 3B’I30K 3 TeOpielo (YHKIiH KOMILIEKCHOT 3MiHHOL.

HaBectn npuknagu aramitTHHEX QyHKLiN i IX rigpoausaMiyHoro TiaymadeHHd. QopMynH
Yamumurina-Brasiyca i x Tiymauenns (6e3 BHBOLY ).

dopmyna JKykosckoro s mimiiomHol cuma mpodims i i TIyMAueHHS. ®opmyna anas
KOMILJICKCHOI'O l"IOTeHLIIEUIy 663HHPKYILHHIHHOFO obTikaHHa KoJia; pOBHO,Z[LTI I.LIBH,[[K()CT] mo
TIOBEPXHI KOJIa; AKiCHO — (hopMa JIiHiH cTpyMmy.

O6TikaHHs WIUTIHAPA 3 HUPKYIALIEIO; SKICHO JIHIT CTPYMY, KPHTHYHI TOYKH.

TTOHATTS MPO 3aCTOCYBAHHS KOHDOPMHOTO NEPETBOPEHHS JUIs BUPIIEHHS 3a1a4 00TiKaHHA
joBinbHOrO KOHTYpY. Ceopmymosars mnoctyirar Yammrina-)Kykoscpkoro mms OOTiKaHHS
KOHTYPY C FOCTPOIO OKPaifKoIo.

Teopemu Tomcona mpo pyx ineanssoi pinuau. Teopemu Tomcona mpo 30epeKeHH (6e3
BHBO/Y) i Teopema Jlarpamika. Po3s’sasox 3ajaui mpo pyx chepu B imeansuili HecTHCIHBI
piIMHI.

3akon HploToHa i y3aranpHeHuit 3akoH HproTOHA JUTs 17151 Bsl'3K01 PIIUHH.

Hanucary pirnsuusg Hap’e-CTokea 1 1aTi TIIyMaueHHs 1i YieHaM.

Jatu sikicHy XapakTepUCTHKY KpuTepisM MoAiGHOCT; SKi BH 3HAETE KPUTEPIi?

[11o Take Teuis [Tyaseiins i 3axon I'areHa-ITyaseiins?

[Tonsarra MPHMEIKOBOrO  Iapy i ocHorHi mnonoxenHs Tteopis Ilpannrasa. Illo rake
TVp6y:I€HTHlCTI> 1 METOOH OCCPCAHCHHA.

Ocepemueni pipusiaast Ha’e-Ctokca. Mozens TypOynenTHocTi [Ipanaris.

YuisepcaabHHi Torapu@mMivHAi 3aK0H TypOyIeHTHOCTI B TpyOax.

TToHSTTS TIPO PO3IIOLTEH] Ta MiCIIeBI BTPAaTH THCKY B TPyOOIPOBOAAX.

2. 'azopa quHaMIKa
IlIBuakicTs 3BYKyY B rasi. Uncio Maxa, K KpUTEpii AHHAMIYHO] CTHCJIMBOCTI rasy.
Busix plBHHHHH eHeprii B 0ZHOMIpHI} HOCTaHOBIL /U CTalliOHAPHHX Teuiit.
PiBHsHHS eHeprii eHeproizob0BaHoi Tedii.
["azonuHamivHi QyHKUIT axiabaTHYHUX TEUi.
Bumip HIBHIKOCTI rasy.
Ipupona i Buu cTpHOKIB YIILIEHEHHS.
[Tpsimi cTpUOKH YIIITBHEHHS,
Y napHa aniabara. Teopema I'. Liemiuiena.
Koci cTpuOk# yIIIbHEHHS,
AHaJTi3 Teuii ra3y B LEHTPOBaHIH XBHII PO3IIHPEHHS.



XBUJI PO3LIMPEHHS TPH HAJ3BYKOBIH IIBUIKOCTI.

Teopema npo oOepHEHHS BILIMBY.

EnemenTtapna Teopisi FEOMETPUYHOIO COILIA.

Teuii razy no HHIIHAPHYHAM TPYDaM 3 ypaxyBaHHSIM TepTH.
BuBeeHHs TEOPEMH IMITY/IBCIB JUIs OJHOMIPHHX CTal[lOHAPHUX TEYiH.
Po3paxyHOK TSAI'W PaKETHOTO ABHIYHA.

3. Teopist Ter1000Miny

OCHOBHI TOHATTS, 1O CTOCYIOTBCS SBHIIL TEIIONPOBITHOCTI, TENI1000MiHY i TETIonepeiati.

Cdopmymopatu 3akoH Dyp’e K B OIHOMIDHOMY HaONMKEHHi, Tak i B BEKTOPHOMY
306pakeHHi; PO3TIYMa4YHTH BCl BEIMYMHHE, IO BXOAATH [0 3aKoHy Dyp’e.

Jlaty MOCTAHOBKY 3a7a4i Teopil TEIUIONPOBIAHOCTI 3 TPAHHYHIMHE YMOBaMH MEPIIOTO PO.y.
JlaTH MOCTAHOBKY 3a/1a4i Teopii TeNnIOompOBiIHOCTI 3 TPAHUYHUMHI YMOBAMH JIPYTOTO POIy.

JlaTH TIOCTAHOBKY 3aj1a4i Teopil TEIUIOMPOBIAHOCTI 3 IPAHHYHUMH YMOBAMH TPETHOTO POAY.
HaBecTH  pO3B’SI30K 3ajadi TETUIONPOBINHOCTI JUTA IUIOCKOI CTiHKM MpPH CTAliOHAPHHX
rpaHuyHuX yMorax. CHOpMyIIIOBATH MOHATTS PO TEPMIYHUX OIIp CTIHKH.

[luinpuyHa cTiHKa B CTaliOHApHUX yMOBax TemnonposiaHocti. ChopmymoBaTi 3anady
TIPO TEIUIONPOBIAHICTH GAaraTomapoBOi CTIHKH.

B 4oMy 3aKIIOYacThes creirdika MOCTAHOBKM 3aiadi IpO TEILIOBY 130JIA1{I0 CTIHKH?
TenonpoBiAHiCTs CTIHKK B YMOBaX Jii TEIIOBUX JUKEPEIL.

OCHOBHI MOHSTTS Teopii KOHBEKTHRHOTO TemonepeHocy. 11lo 03HaYaOTs OCHOBHI KpuTepil
Teopii KOHBEKTHBHOrO Teruionepenocy: kpurepiit Hycensra, [Tpanis i [Texne?

OcHOBI MOHATTS paziawiiinoro sunpomintosanus. Chopmymosary 3akon [l1anka i natu 10
HBOro KoMeHTapi. I1po 1o roBopsTs 3aKoH Penes-/[konca i 3aKOH 3MilICHHS Bina?

3axon Credana-bonbimana i foro TiymaueHHs. 3aKOH Kipxroda i fioro ryMaueHHA.



KpuTepii ouinku Bianosine
Koxna Bianosias Ha mUTaHHS OliHIOETECd 3a 100 - DANTBHOI IIKAJIOK):

60-63 H6au BUCTABIAETHCS BCTYIHUKY B acllipaHTypy, SKHH JEMOHCTPYE 3HaHHs O3HAYCHb
JTHIIE JESKNX NOHSTh, y CBOIX MIPKYBaHHSX HE 3/aTeH aHAJNI3yBAaTH MOHSTTS JUCUUILTIHH Yy
KOHTEKCT] 1HIINX MOHATE, HE 3JIaTeH BCTAHOBHTH 3B'SA30K MiX MOHSATTSMH, HOro BiJIOBIII MAlOTh
maGIoHHHI XapakTep Ta He BijoOpakaroTh CAMOCTIHHOTO PO3YMIHHS TEM.

64-74 Oanu BUCTABIAETHCA BCTYIHHKY B aclipaHTypy, SKHH JICMOHCTpYE 3HaHHA B
oGMesKeHOMY 00Cs3i, He 3HA€ 3HAYHOI YAaCTHHHU IIPOrPAMHOTO Marepialy 3 (yHAaMEHTATbHHX
MaTeMaTHUYHUX JUCIMILIIH, JIOMYyCKae 3HAYHY KUIBKICTh HEeTO4HOCTEH 1 rpyOMX MOMMIIOK Y
(hOpMyITIOBaHHI METOJIiB PO3B’I3aHHS 3314, HE BMi€ HABECTH BJIACHI HIPHKIIATH.

75-81 Gasi BHUCTABIAETHCS BCTYNHUKY B acripanTypy. SIKHiIl J100pe BOJIOJi€ OCHOBHUMH
HOHSATTAMH npuma,nﬂm MaTeMaTHKH, BMI€ 31CTaBJISATH Ta CHCTEMATH3YBaTH m(})op\iauuo ajne He
3aCBOIB JieTalli JOBEIEHHs Ta OGI‘pyHTyBaHHH JCAKHX TOJIOIKCHE IPUKIaAHO] MaTeMAaTHKH,

JIOTyCKae HeTOTiKH y (pOpMyIIOBAaHHI METOiB po3B’sa3anHs 3anad. Hesnparnui 1o a”aTizy Ta
y3araJbHEHHS JISTKUX Cy/UKEHb, HaJae BIAMOBIL, alle y HEJIOCTATHBO IIOBHOMY o0csI3i.

82-89 Ga/iH BHCTABJISECTHCS BCTYIHHKY B ACHipaHTypy, SKuif 100pe BOJIOJIE MPOrpaMHHM
MaTeplaJIOM rpa\aomo i HOCJ'[IIIOBHO BUKJIa1d€ HOro OCHOBHI MOJIOJKEHHS 13 JOBCJCHHAM, SAKHH
He JlomycKae icTOTHEX HeJOMiKiB y BiINOBil Ha 3aNMMTAHHA WIONO 3aCTOCYBAHHA METO/IiB
NpUKIATHO] MaTeMaTHKH JUIs  PO3B ‘g3aHHS NPAKTHYHUX 3a1a4, CaMOCTIHHO BHIIpABIIE
Z[OHyIJ.!;eHi MOMMIIKH, BMiJIO aHam?,ye 1482500583041 HEKOpeKTHOCTl IIOCTAHOBOK 3a1a4d Ta
HEMOJKIHBOCTI 3aCTOCYBAHHS METOJIB, MPOTIOHYE criocoGu Po3B’A3aHHS MPHKIAJHUX 3a1a4. B
BiIIOBIAAX KOPHCTYETHCS JIHIIE OCHOBHOIO JIITEPaTypOIO, APy IHHKAMH, nociOHUKaMu.

90-100 6aaiB BUCTABIAECTECA BCTYNHHKY B acrmipanTypy, Akuil rIHOOKO Ta MIlHO 3aCBOIB
l'[pOl“pBNIHHH MaTeplan BnqepnaHo I0C/IiI0BHO, TPAMOTHO # JOriYHO #Oro BHKIAZae, y
BiNMOBi/i AKOrO TICHO TOB’SA3YIOTHCS TEOPETHYHI 3HAHHS MOJENeH Ta METOIIB IPHKJIAIHOL
MaTeMaTHKH 3 iX NPaKTHIHIM sactocyBadusM. ITix 4ac BiAMOBIAI BCTYITHHK /10 acIipaHTypH HE
3a3Ha€ TPYIHOIIE 3 JOBEJCHHSAM OCHOBHHX TeOpeM, OOTPYHTYBaHHSAM TEOPETHYHHX OCHOB
3aCTOCYBaHHS METOMIB pPO3B’A3aHHS INpPaKTHUHMX 3a1ad, 31aTCH npuiiMaru plU.IeHHFI ¥
CTAHJAPTHUX Ta HECTAHJAPTHHX CHTYaWlAX, MNEPEKOHIMBO aApryMEHTYE BIIACHI BIJMOBIII.
JlemoHCTpY€E 00i3HAHICT 3 OCHOBHOIO T4 MOHOTPa(piuHOIO JITEPATYPOIO 3 MUTAHb 3aCTOCYBAHHS

MoOJeJIeH Ta METO/IB HpﬂKHB.J.'[HOl MaTEeMaTHKH.

[Ipu ocTaTouHill OMLiHII pe3y/bTaTiB BUKOHAHHS 3aBJAHHA BPAXOBYETHCA 3JAaTHICTD
(axiBis:

- 33CTOCYBATH IPABHIIA, 3AKOHH, METO/IH, TIPHHLMIA MPHK/IAHOI MaTEMATHKH MO0
PO3B’sI3aHHS IPHKJIATHAX 3371a4;

- aHANI3yBATH 1 OINIHIOBATH JaHHi mHpeaMeTHol o001acTi IpH dopmyTIOBaHHI
MATEMATHYHUX MOJIeJel JIs OITHCY IIPOLECiB Ta CHCTEM;

- BUKJIAZATH MaTepiadd JIOTi4HO, IHOCIHIZOBHO 3 [EMOHCTPAILI€I0 MATeMAaTHYHOro
CBITOIJISIAY Ta MUCIIEHHS.



3. OCHOBHA JIITEPATYPA

Jns THCHMILTIH 3arajibHOT YacTHHH

1. Meropo.0ris Ta opraizanisi HAYKOBHX A0CTIKEHD

Kousepcbknii A.€. OcHOBH MeT00JI0Ti] Ta OpraHizalii HayKOBHX JOC/iKEHb ; HABY. TTOCIOHUK
/ 3a pea. A.€. Konsepcbkoro. — K. : LlenTp Habu. niteparypu, 2010. — 352 c.

Kopsrin M.B. OcHoBu HayKoBHX IOcIiKeHs: Hapy. nociouuk / M.B. Kopsrin, M.IO. Uik. — K. :
Anepra, 2014. — 622 c.

Kpacnobokuii 10.M. CroBuuk-n0Bigauk HaykoBus-nodarkisus / 10.M. KpachoGokwmii. — K. :
Hayk. csit, 2000. - 83 c¢.

Kpymensuunpka O.B. Merogonoris Ta opradizanis HayKOBHX NOCITIIKEHb | HaBY. MOCIOHHUK /
O.B. Kpywensauuska. — K.: Kongop, 2006. - 192 c.

Moxkin B.I. Merozomnoris Ta opraHizaiis HayKoBMX AOCIIKEHb : HaBuaubHHI mocibuuk / B.IL.
Mokin, O.b. MokiH. — Binauug : BHTY, 2014. — 180 c.

Hobponparosa 1.C. ®inocodis Ta Meroxonoris HAyKH : NiAPYY. 18 BHIHX Hap4y. 3akianis / L
Hobponpasosa, JI. Cunopenxo. — K., 2008. — 223 c.

Yepninescokuii JI.B. Meronomnoris HaykoBoi AisuibHOCTI : HaBu. moci6. / JI.B. UepnineBcokuii Ta
1H. ; 3a pex. JI.B. YepHinescekoro. — Bun. 3-te, mepepo6. — Binanug, 2012. - 364 ¢.

2. CnenianbHi po3aing pyHaaMeHTAIbHHX MATEMATHYHUX JTHCHHILIIH

xine M.L, Konechuk T.B. Bumia maremaruka: Ilinpyunuk: ¥ 3 Kn.: Ku. 1: Ananituuna
reoMeTpis 3 eneMeHTamu anredpu. Beryn o matemaruunoro ananisy.-K.:JIu6inp, 1994-
280c. Ku. 2: /ludepenuiaibHe Ta iHTerpajibHe ykciaeHHs GyHKUIT oaHiel 3mMiHHOI. Paau.-
K.:JInbinp 1994.-352¢. Kn. 3: JludepeHunianbHe Ta iHTErpajibHE HMCIEHHS (YHKIIH
Oararsox 3minnux. Judepennianibui piBHgaus. — K.: JIubigs 1994. - 352¢.

lopopniit M.®. OcuoBn marematnuHoro ananizy / M.®. lopoauiii, 10.B. Muruuk, 0.1
Kawmiposcskuit. — KuiB: KM Akaznemis, 2004. — Y.1. — 98c.

JlroxxenkoBa O.H0. Maremartnunuii aHani3 y npukiagax i sagauax / O.JO. oxeunxosa, T.B.
Konecnuk, M.J1. Jlamenko, ta inmi. — K.: ,,Buma mxosna”, 2003. — 470 c.

I'pebentok C.M. Matemaruunuii anani3 [: audepeniiansie ynucieHHs GyHkuii ogHiel 3MIHHOI:
KoHcriekT nekuiif ans cTyIAeHTIB HanpsMiB niaroroekn «Martemarukay, «llpuxnanna
MateMmaTHka», «lHdopmatuka», «lIporpamua inxenepisy» / Vki. C.M. I'pebeniok, H.M.
J’auenxo, M.I. Kimmmenko, I.B. Kpacikosa, O.0. Titosa, B.B.JIeonTseBa. — 3anopizoks:
3HY,2011.-8%c.

Tessmer A./l. Buma Mmaremartuka y npuknagax ta 3aga4ax. Y. 1. Jlinilina anreOpa i aHanmiTH4Ha
reoMetpis. Judepenuianbae yncienns ¢yHkuid oxmiei 3minnoi / A.Jl. Tepsmes, O.I.
JInteuH. — Xapkis: XTYPE, 2002. - 552 c.

Bosommua T.B. BuOpani nutanss jgiHiiHOT anreOpu Ta aHaJiTH4HOI reoMeTpii : HaBy. mocio.
s crya. cruen. «lHdopmatuka» / T.B. Bonommna — Jlyusk : Box. Han. yH-T iM. Jleci
Ykpainku, 2010. — 116 c.

Tpaekin FO.1. Jlinifina anreGpa i anajiitHyna reomerpid : Hasy. nocidu. / FO.I. Tpaskin. — X. :
Maiizan, 2009. — 416 c.

Camoiinenko A.M., Ilepectiok M.O., Ilapactox 1.O. [{udepenuianbui pieasHus: [lixpyunuk. —
3-te BUA., nepepo0. i gon / A.M. Camoiinenko, M.O. Ilepectiok, 1.O. Ilapaciok. — K.:
Bunasuuyo-nonirpadivuauii uentp “KuiBcbkuii yHiBepeutet”, 2010. — 527 c.

3106anos O.€. {udepenuiansui pisuaans: Hapuansuuit mocibuuk / 3r06anor O. €. — BinaunA:
HouHY imeni Bacuns Cryca, 2018, - 72 c.

Kanenrox ILI Judepenuiansui piBusuaa: Hasuanenuii mocionuk / ILI. Kanenrok, 10.K.
Pynascekuii, P.M. Tanii, Ta iH. / JIbBiB: Buaasuuutso JIbBiBCbKOI NoniTeXHikH, 2014, —
380 c.



Poii T.IL. udepenuianbui piBHsHHA: HaBuanbHuit nociGunk / T.IL Toit, O. B. MaxHeii, — Bun.
2-re, Bump. Ta fon. — TepHoninb: HasuanbHa kHura — Borman, 2014. — 360 ¢

Kypma J1.B. Pinsiuns Marematuanoi (izuku : nasy. noci6. / JI1.B. Kypna, I'.B. JTinuuxk. — Xapkis
: Bug-Bo «Iligpyunuk HTY «XI1I», 2011. - 312 c.

Mapkosuy b.M. PiBHsIHHS MaTemaTuuHOi (Bi3uKH : HaBY. Moci6. / b.M.MapkoBuu. — JIbBiB:
Buaasuuurtso JlbBiBchKoi momitexHiky, 2010. — 384c¢.

Ilepectiok M.O., Mapunens B.B. Teopis pisusas MmateMarnunoi disuxu / M.O. [Tepectiok, B.B.
Mapuneus. - K.:JIubigs, 2014, — 363c.

3. Meroan o6unc/ieHb

Tperunuk B.B. Meroan oGuncnens: Y. 1. Yncenbni metonn amrebpu: HaBy. moci6. / B.B.
Tperunnk, H.JI. Jlro6amenko. — K.: KIII im. Irops Cikopeskoro, 2019. — 138 c.

Mycisika B.I'. OcHoBy uncnoBux Metonis: niapyunuk / B.I'. Mycisika. — J{uinpo: JIIPA, 2017. —
256.¢.

Jlswenko B.M. Meronu obuuciens: mapy.-meron. noci6. / B.M. Jlsmenko, O.M. Kpusonoc,
T.A. Bakamok. - Xutomup: Bug-so XKIV, 2014. — 228 c.

3anaynH B.M. YnceibHi Meroan: HaB4. noci6. / B.M. 3agauun, 1.I'. Konwomenxko. — X.: Bua.
XHEY im. C. Ky3nens, 2014, - 180 c.

Jais pucuMIIiz BUOipKoOBOI YacTHHH
3a Bubopom 1: «MaremaTH4yHe MOAETIOBAHHS TA 00YHNCIIOBAJLHI MeTON»

1. /Iackperna MmaTemMaTHKa

bounapenko M.®@. Komm’rotepHa auckperHa maremaruka: Iligpyunuk / Bompapeaxo M.O®.,
binoyc H.B., Pyrkac A.I'. — Xapkis: «Komnanig CMIT», 2014. — 480 c.

Kapnayx T.O. Beryn no nuckpernoi matemaruku / T.O. Kapnayx, A.b. CtaBposchkuif, — K.
BIILL "Kniecekuii yaiBepeuret"”, 2006. — 109 c.

Tpoxumuyk P.M. bynesi ¢ynkuii: Hapuanenuii noci6nuk / P.M. Tpoxumuyk. - K.: BIIL[
"Kuiecekuit yHiBepcutet", 2001, — 81 c.

Tpoxumuyk P.M. Muoxunu i BigHoweHnHs: Hapuyanphuii nocionuk / P.M. Tpoxumuyk. — K.,
1993, ~38 ¢

Tpoxumuyk P.M. 306ipuuk 3ajga4 3 Teopii OyneBux ¢yukuiit: Hapuanbauii nocibuux / P.M.
Tpoxumuyk. — K.: BIILI "Kuiecbkuit yHisepcurer”, 2001. — 103 c.

KomnbrorepHas auckpeTtHas maremaruka: YuyeOHuk / bonnapenko M.®@., benoyc H.B., PyTtkac
A.T'. — Xapbkos: «Komnanus CMHT», 2007. —- 480 c.

2. Mertoau onruMmizauii Ta Jocailzkenns onepauiii

KicenpoBa O.M. YmcensHi Meromu omnTuMizamii: HaBu. nocid / O.M. KicensoBa, A.€.
lesensoBa. — /I.: Bug-so JIHY, 2008 — 212 c.

Beiiko 1.B. 3amadi, MeTogd Ta airopuTMH ONTHMI3auil: HaBYadbHHH nOCIOHMK, 2-re BHI.
nepepob / 1.B. Beiiko, I1.M. 3ineko, O.I". Hakoneunnii. — K.: BunaBuuuo-nonirpadiuauii
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