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[lporpama BCTYIHOrO iCHHTY LISl KOHKYPCHOIO BiJ0OPY BCTYNHHKIB 10 ACTpaHTYpH L1
3700VTTS cTYneHs BULIOi ocBitH Aoktopa dizocodii (PhD) 3a cneniansuictio F1- Hpukaaana
MaTeMaTHKA, BUOIp 1: «MaTeMaTH4yHe MOICTIOBAHHA Ta 00UHCTIOBAILHI MeTOH», BUDID
2: «Komn’1orepHa mexanika», Budip 3: «Mexanika piannm, razy ta mwiaivm (Ha OCHOBI
OCBITHBOI'O CTYIIEHs MaricTpa (ocBiTHbO-KBaTi(ikauiiinoro crynens cneuiaticra) -J1: JIHY.
2026.- 19¢.

Po3poduuku:

1. Ty H.A., KepiBHUK NPOEKTHOI IPYMH, JOKTOp (i3HKO-MATEMATHYHHX HAYK. Mpopecop. B.O.
IIPOPEKTOpa 3 HAYKOBO-NEIaroriuHoi podoTH.

2. Typumna B.A.. kangugar Qisuko-vareMaTHYHHX HayK. JIOUEHT. 3aBinyBau Kadenpu
OOUHCITIOBAIBHOT MaTEMATHKH Ta MaTeMaTHYHOT KiGepHETHKH:

3. JloGoaa B.B.. jqoktop ¢i3uko-maremMaTHuHux Hayk. npodecop kadeapu TeopeTHdHOl Ta
KOMII IOTEPHOT MEXaHIKH

4. Iipeye A.1O.. 10KTOp TeXHiuHHX HayK. podecop. 3aBiaypay Kadepu aepori;poMexaHiki Ta
EHEProMacoInepeHocy.
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1. 3MICT PO3JA1JIIB TA TEM JUCHUIIJITH

3arajibHa YacTHHA

1. Mero;10.10ris T oprafizaiis HAYKOBHX 10C.ILEReHD

llplil\‘.‘la,'lila MaTeMardka — KOMILICKCHA HavKoBa 1aly3b CHpPAMOBAHA Ha pO?pOGI\"}'
MATEeMATHYHIX TA KOMITIOTCPHHX MOJIC/ICH CKIQIHHX CHCTEM Ta NPOLCCIB, AKa dasyeThes Ha
(yHIAMEHTATLHHX MOHATTAX MaTeMaTHUHOrO aHali3y. ,ClH(l)CpCHLLiaJIbHOFO YHCIICHHA. Teopil
(b\l{l\llll‘l KJIACHYHHUX METoJ1ax o0UHCIeHb Ta IIOO\,IIOBI 'L'Il“OpH!'\llB \10'1(,1}0BaHHl aHajisi ta
OnTHMI3aUIl CKJIQJIHUX CHCTEM; ‘\JOJC"[IOBdHHl KOMII IOTCpHII‘( CHCTEM 00p06h” III(])Op\IaIUl
TeOpH KCPYBaHHA i MMpOrHoO3yBaHH. I'lpHHHﬂTTl plI.l!EHb B YMOBax }COH(b IlKT\ HEBHU3HAYCHOCTI Ta
PU3HKY! a.Il‘OpHT'\ll’!aLlll ﬂpOCKTVBaHHl porpaMHOro Ta arnapaTHoro 3a0€31e YCHHS.

HavKa gk cucreMa 3Hanb., OCHOBHI MOHATTS HAYKH. [loHsaTTs HaYKOBOI'O JOC'I]J?I{LHHH
OCHOBHI O3HAKH Ta %qpqmepnu‘nhn Bumoru 10 BU3HAUYCHHS HAayKOBHX J0C. Il,Il:KEHI: OcHOBHI
BHJIH HAYKOBHX ,lOL.ILI/I\’CHb.

MeTo10/10r18  JA0CHDKEHHs. 3araTbHOHAYKOBI NMPUHLHIH 10CaiTKeHHS. KOHKpeTHa

HAYKOBA MeTo/10710ris. MeToan | TexHika jociaipkenHs. [ToHATTS Ta 3araibHa XapakTepucTHka
E\ﬂllpl’!'—lHH\ METO, B HayKOBOI'0 /10C 'Il11i\t,lll1$!

Cl]OLTLpC}KCIIIIH SAK L\illlpli‘l[!lﬂl MCTOd HAyYKOBOTO JOCTLTKCHHS. l\ﬂ[lpli‘-[lll MCTOIH:
Bl‘].\ii[’)IOBaHHSL llOplBHHHHH. yiaraJIbHCHHA. Ll\LIlt?pH.\ILHT. (}TH!LT}: Ta XAapaKTCPUCTHKA
OCHOBHHX  TCOPCTHHHX MeTOliB  HaykoBoro jociiukenHs. (cob:1MBOCTI JOriYHOrO T4
XpOHO! IOTTYHOIO ﬂl,:l\O'[lB npH HpOBC,“lLHHl TCOPCTHYHHX [10C) 11 KeHb.

(I)Op\lH BHK.14/1Y \Ial'eplﬁﬂlB J0C! I;DKEHHS Ta Ha\I\OBl BHIaHHA. CDOp\Hi BHCBIT/ICHHS
MiJICYMKIB HAyKOBOI podOTH. YCHa nepesaya indopmallii Mpo HayKOBI pe3yJIbTaTH.

2. CIlEllla.“Ile pOJAl TH (I)\ HAAMEHTAJLHHX MaTeMATHYHHX JTHCIHIL il

Oyuxnii. Pisni o3navenns ¢pyukuii. Onepauii Hax HETICPEPBHAMH (YHKILISIMH.

Osnauenns moxiauol Ta ii reomerpuuHa inTeprperauis. Jlocmiukenns Qynkuiit 3a
JIOIIOMOTOIO MOXIIHMX. YMOBH JIOKQJIBHOTO EKCTPEMYMY.

Herusnauenuii iurerpan Tta iforo ocuosui Biactusocti. [lpakrtuune 3acTocysaHHs
ornepauii iHTerpyBaHHs.

Uncnosuit psit. foro cyma. 30ikHicte. Bractupocti 30iKHHMX psaiB Ta KpuTepii
361kHOCTI, BiactuBocTi abcooTHO 301KHUX psliB.

dyuKHionanbHi paM Ta 1X 301KHICTS,

dyukuii daratbox 3MiHHHX, IX HerepepBHicTh Ta BaacTHBocTi. Heodxiani Ta JlocTaTHi
YMOBH :IOKA/IbHOTO EKCTPEMYMY.

[TOHSTTS MATPHILL. KpUTEpiT HEBUPOKEHOCTI MATPHILb. \anwun pmn;lHHsl

Cucrtemu THINX plBHSIHh CD\ HaMeHTa 1bHa CHCTEMA p()iB A3KIB U:.l]lO]f)l l[l()l. CHCTCMH
JiHIHHUX PiBHAHb. 1T BIACTHBOCTI.

JIiHiT Apyroro nopsjaky. iX KaHOHI4HI plBHHHHFﬁ Ta 300paKeHH .

Hom.p\m APYroro TMOPAAKY, IX KaHOHiuHi pmnmmn Ta 300pakeHHs. MeToau
NpHBeeHHs J1iHifi Ta OBEPXOHb JPYTOro MOpsIKY 10 KaQHOHIYHOTO BH,TY.

)ln(])epeﬁmanbﬂe piBHsHHS Ta Horo po3s’s3ku. TIpukiaiui 3aa4i. 1O NPUBOAATHCS 10
auepeHIiaTbHUX PiBHAHb.

PiBUAHHS 3 BiZOKpEMTIOBaHMMH 3MiHHHMH. OIHOpIHI nuepenLianbHi  PIBHAHHS
nepmoro nops/ky. Jlinilini qudepeniiaibHi piBHsIHHS Tiepiuoro nopsaky. Mertox Bapiautii
CTAJIUX.

TeopeMy Mpo iCHYBaHHs. CIHHICTb Ta [1PO;10BKYBAHICTh pmn'snh'_\' sataui Koul.
?d_IC'JI\H]Llh pO?B AZKY 34, I']lll E\OIIJI Bl,l [IOYATKOBHX JIAHHUX Ta Ilapﬂ\it..'l plB

Pignsiiis. e po3B A3aHi BLIHOCHO MOXLAHOL. IcHyBanHs po3s’s3KiB. 0co0 MBI PO3B A3KH.

Pigusinns Jlarpanika ta Kaepo.



Slkicua Teopis judepentialbHUX piBHIHD BUILMX TOPS/IKIB. [HTEerpoBHI THIIH PIBHSHB N-
ro nopsIKy.

Jaraipha  Teopis imilinux  cuereM  AM(BEpPeHIIATBHHUX  PIBHSHB N-ro  MOPSIKY.
(DyHaMeHTaTbHA CHCTEMA PO3B'A3KIB. 3araibHuii po3s 30K JMiHITHOT 0;IHOPITHOT CHCTEMH.

Crifikicts 3a JIAMYHOBMM NO:10KeNL PIBHOBATM. ACHMITOTHYHA CTIKICTb. OcHoBHI
TEOpEeMH Tpo cTifikicTh. CTIMKICTD JTiHIHHHX CHCTEM 13 CTATHMH KoedilicHTaMu.

OcoGiBi TOukH imifinux Ta HediHilinux cucrem. Heniniiini apToHOMHI cHCTEMH
APYToro nopsuAKy. ix Aineapusatis. CTIHKICTb 3a NEPIIHM HAOIIKEHHAM.

Jlndepenuiaanii piBHsiHES ¥ yacTHHHUX noXiaHux (JIPHID) rinepGoaiunoro Ty 3aj1aui
OIHCY BIJILHHX KOJIHBaHb CTPYHH (HECKIHUEHOT. HAIBHECKIHUEHOT. CKIHUEHOIO PO3MIpy ).

JIPUIT mapaGoaiunoro Tumy. 3ajaul OIKMCY PO3NMOBCIOLKCHHA TelId Y CTPHIKHI
(CKIHYEHOTro PO3Mipy. HAMIBHECKIHYEHOTO. HECKIHYEHOTO).

JIPUII exinrtuunoro tumy. MyH1aMeHTaIbHI PO3B°a3KH piBHAHHA Jlantaca y [pocTopi Ta
na riowmsi. Iarerpateni gopmynn [pina. @ymkuis I'pina Ta il 3acTocyBaHHs B 3aj1adax
EMITHYHOTO THITY.

3. Mero/in 00uHC/ICHD

HaGamskennst  yHKHIiH 3a I0MOMOrOK0  iHTEPHOAsSUIHHOrO  MHOIOUIEHa Jlarpanka.
IHTEepIO AL HHX MHOTO4.ICHIB HeioToHa. MeTton HaHMEHIITHX KBa,/[paTiB
cepeIHBOKBAAPATHIHOrO HAGIMIKEH S (PYHKILIH.

UncenbHe iHTErpYBaHHS 3a JOMOMOIOI0 KBaJApaTypHHX (opmy: iHTepnoasUiiiHoro
tumy: popmy:ia Hetorona-Koreca.

KpapaTyphi (QopMY.IH HAHBULIONO &1redpaTiioro Cryneiis TounocTi: gopmy.aa layeca.

Meto i po3B A3yBaHHs HETiHIHHEX PIBHAHB! METO1 pocTol iTepauii. METo 1 NOp/.
veto1 HpioTona. YMos# 30iaHocTi (63 1oBeienns ). Ouinka noxuOku (53 /10Be1eHHS ).

Ipsimi MeToan poss szyBanns CJIAP: meToa ["aycca, METO KBa/1paTHOro KOpeHs. METO1
oproroHaizauii.

Itepaniiini metoau po3s’ssysanus C JIAP: metoa npoctoi itepauii. metox 3efiens.
Vamoru 361kmn0cTi MeToaiB (6e3 goBeaenns). Ouinka moxnOku (0e3 J0BCICHHSA).

AHaNITHUHI MeTOAH po3s’asyBanHs 3adadi Kowi s 3BHUAfiHUX audepeHIIaIbHHX
pipusnb (3/IP): metox [Tikapa, MeTo/1 pO3K/IaIaHHS PO3B™SI3KY B Psil.

Uncsioi Metoau po3s’sasysarms 3anaui Kowri qist 3/1P: metomn Pynre-Kyrra, MeToau
Anamca. TTops10k TousocTi MeToaiB (6e3 10BeeHb).

Bubipkosa yacTHHA

3a suGopom 1: «MaTemaTHuHe MO/ICTIOBAHNHS TA 00U HC/II0BATBLHI METOAN»

1. /lnckperna MareMarTura

[TousaTTss MHOKHHH. CHOCOOM MPEICTARICHHA MHOMKHH. onepaitii Hal MHOKHHAMH.
Po3Gurrs Ta NOKpHTTS. BiacTrpocTi onepailiii HaL MHOKHHAMA. VHisepcasibHa MHOMKHHA,
Byean. Peanizauis onepaitiif Ha MiIMHOKHHAMH VHiBEpCYMa.

VIOpS/IKOBAHA MHOKHHA, TpsiMHil  J00YTOK  MHOMKHH. Bignowenns, Komnosuuis
BinEomeHs, BiacTuocTi BijHOmMEHb. BiiHOLICHHSA eKBIBAJIEHTHOCTI, K/1ac €KBIBaJIEHTHOCTI.
Bijnoienns MOpsAKY. MiHIMaIbHUH EIEMEHT. Bimomenns jgoMminyBauHs. CHMETpHUHE
pinnomenns. Kommosuuis Biamomens. MOYHKUIOHATBHE BiHOMWIECHHS. THIH BI1I0OpaKEHb
(in’exuis, Giekiis, Crop’exuis).

dyukuil aredpH JOrKH, MPHKIAIN noriuux QyHKLii. Po3kiancHHs OyaeBHX hyHurLii
sa avinnuwvi. Jlockonana M3 IOHKTHBHA HOpManbHa (opma. MpHBEICHHSA M3 FOHKTHBHOT
HOpMATTBLHOT (QOPMH J10 BUTTISALY 1OCKOHAION /TM3 IOHKTHBHOT HOpMaiIbHOT opMu.

JaMKHeni K1acH. BracTHBocTi amukanns. Kiacn gynuiii. mo 30epiraloTh 3HAYCHHS
koHCTanT, TTPHHIMI ABOICTOCTI Y HCKPETHIH svatematuii. Kiac camossoictux gynkuii. Knac



MOHOTOHHUX (yHkuif. Knac ninilinux ¢yukuif. Aaredpa XKerankina. noannom Keranakina.
Oyukuionansna noHota. Jlema npo nemoHotoHni Qyukuii. Jlema o HeninifiHux (GyHKUIsX.
Teopemu npo dynxuionansuy nossory. Teopema ITocra.

2. Metoan onrumizanii Ta 1oc/aizKeHH onepaniii

[loctanoska 3azaui onTumizaiii Ta OCHOBHI MoHATTA. [IpUKIaIH eKCTpeMaibHUX 3371y
Ta X ¢opmaiizaiis. OcHOBHI KJlach eKCTpeMalIbHUX 3a7au. YMOBH iCHYBaHHS pO3B S3KiB
CKCTpeMaIbHUX 3a71au. Kaacuunuil MeTo1 3HaX0IKeHHS eKeTpeMyMiB (PYHKUIT oauicl 3minnoi.,
KracuuHuii  METO 3HAXO/KEHHS eKCTpeMyMiB  (YHKUIT ©OaraTbox 3MiHHMX. MeTtoau
PO3B’A3yBaHHS KJIACHYHOT 33,1441 HA YMOBHHIT €KCTPEMYM.,

Teopernuni ocnoBn ontumizamii. Onykai Muoxunn. Onykiai GpyHkuii Ta iX OCHOBHI
BaactHBocTi. Kputepii onyk:iocti audepentiiionnx ¢pyuxitiii. Cyorpagient ta cyOandepenniar
onyk:10i pyHKUIT Ta TX BJIACTHROCTI.

HeoOxiani 1 gocratHi ymMoBH ekcTpemywmy. HeoOxiani ymoBM MiHIMyMy B 3a1auax
yMoBHOI onTHMizauii. YMOBH onTHMansHOCTI B 3a1a4i yMOBHO! onykioi HeaudepenuiiiosHol
ontumizauii. Teopema Kyna-Takepa. JIudepenuianbna ta cydaudepeniiaisia GopMu TeopeMu
Kyna-Takepa Ta 11 y3araasHeHHs. JIBOICTICTh B 3ama4i ONMYKIIOro NporpaMyBaHHs.

YucioBi MeTOIM OJHOBHUMIpHOT omTuMizamii. MeToa nineHHst BiIpi3Ky HaBMia1 (MeToj
auxortomii). Metoa 3osotoro mepepizy. Meron @ibonauui. [lopiBHSHHS MeTOB NiHIHHOIO
MOIIYKY.

YucioBi MeToan Oe3yMOBHOT onTuMizaiii. MeTo 1l MOKOOPIAMHATHOrO Ccrycky. Metoj
koHdirypauiit., meror PozenGpoka. Mertoja noumyky no jgedopmoBaHoMy OararorpaHHHKY.
['pagienti metoan. Metoa Herotona, MeToan cnpssKeHHX HanpsMKIB Ta  CHPSKCHHX
rpadieHTiB. MeTo 1 CHOps:KeHMX TIpajaieHTiB. MeToau 3MIHHOT MeTpHKH (KBa3iHBIOTOHOBI
METO,H).

Uncoosi mMetoau ymoBHoi onTumizaiii. MeTo1 npoekiii rpaticnra. MeTo1 yMOBHOTO
rpajgicHTa. MeTtoa aineapuszaiii. MeToau MOMKIMBHX HANpAMKIB. MeTo1 BLIOKPEMTIOKYOT
rinepruiomuiu. Metom urrpadHux QyHKIL.

Uucnosi Meroan OezymoBHol neaudepenuiliopanoi ontumizauii. MeToa y3aralbHEHOTO
rPaji€eHTHOrO CHYCKY. Y3arajibHEHHH TpalieHTHUI CryCK 3 pO3TArOM NMPOCTOPY B HANpAMKY
cybrpanienra, r-anroputy H.3. [lopa.

3. ba3n gannx ta indopmaniiini cucremu

Xapaxrepuctiuka  noHATH  basa gaHux”, “lHdopmauiiina cucrema”. “Cucrema
vipasiinus Oazamu aanux”. Etanu mpoextysanns bJl. Moxeni nanux, Peasuifina mojenn
JaHuX. BazoBi NMOHATTA persauiiHOT MOje1l JaHuX: BiJHOLUCHHA., KOpPTEK. arpuOyT. TiJIo.
CTEMiHb, MOTYAKHICTh BIIHOUIEHHS.

Cxema peasuiiinol bBJl. [lomsatrs nepBHHHOrO Ta 30BHIIHBOrO Kmowa. LligicHicTs
peasiiiinux aanux. Onepanii. axi MoxyTh nopyimmti tigicuicts BJ1. [inicHiets pensiiiinux
Aanux. [lorenuiiini rta 3oBHimHI knodi. [[iicHicTs 30BHIIMIX KIOYiB. THIN 3B S3KY MiK
tabamuamu BJ1. Moxkauei anomanii B tadauusax bJ1. [pusnauenus nopmacisauii. HopmasibHi
(popmu BiaHowens, KopextHicTs npoueypu nopmactisauii. [onarrs tpansakuii. Tpanzakuii Ta
Bi;/IHOBIICHHS jlaHuX. Teopema Xesa.

Cyuacui CKBJI. SQL — wmoBa ctpykrypoBanux 3anutis. Oneparop SELECT. ®opmar
oneparopy. 3acrocysanns kaouosoro ciosa WHERE. 3anuc ymoB nomyky a1s noJis pisHoro
tuny. Oneparop SELECT. dopwmar oneparopy. 3acrocysanns kodosux ciais DISTINCT . AS |
ORDER BY. 3acrocysanus kmodosux ciis JOIN ... USING .... NATURAL JOIN, GROUP
BY..., HAVING. 3acrocyeannus wmouoBux ciie COUNT, SUM. MAX, MIN. AVG.
3actocysatns kmo4osux cis IN EXIST . NOT EXISTS . UNION , INTERSECT, EXCEPT.

@opmar Ta npusHauenns oneparopis INSERT. UPDATE. DELETE. ®opwmar Ta
npusnauenns oneparopis CREATE TABLE, ALTER TABLE. DROP TABLE.



4. Onepaniiini cereMu T2 CHCTEMHE NPOrPAMYBAHHS

OcHoBHi koHueniii onepauifinux cucrem (OC). Ilonstrst onepauiiinoi cucTeMmu. 1
npusHayeHHs Ta Qyukuil. Kracudikaiis cydacuux onepauifiHux cucteM. PyHKUiOHATbHI
KOMIIOHEHTH OTepalifiHuX CHCTEM.

ApxiTekTypa omnepauifinux cucreM. BazoBi NOHATTS apXiTeKTYpH omnepauifiHuX cucTeM.
Peaxizaiis apxitexrypn OC. OC rta 11 orouenns. Ocobansocti apxitextypu UNIX. Linux.
Windows.

KepyBanHsi 1npouecaMud Ta InOTOKaMHd. ba3oBi MNOHATTA NpouECiB 1 MOTOKIB.
Baratonorokosicte Ta ii peanizauis. Kepysauus npouecamn B UNIX iLinux. KepysaHHs
nponecamu y Windows. Kepysanust norokamu B UNIX. Linux. Windows.

[l1anyBanus mpoueciB i MOTOKIB. Buiu [1aHYBaHHA.  AITOPHTMH - ILTaHYBAHHSL.
Peasizanis mianysanns 8 Linux. Peasizauis naanysanns BWindows.

Bsaemoais notokis. OcHosui  npodiemu  B3acMojii  noTokiB.  basori  mexaHi3mu
CHHXpOHi3auiT moTokis. Biaemoais notokis y Linux. Baemozis notokis y Windows.

MisxknpouecoBa B3aemois. Buau ta 6a30Bi MexaHi3MH MIKIPOIIECOBOT B3aEMOIIT.

Kepypanus onepaTuHoro nam’strio. OCHOBH TeXHOJOTii BipTyanbHOI —mam’sTi.
CermenTarts nam’siti. CTOpiHKOBa Ta CTOPIHKOBO-CErMEHTHA OpraHizallis nam’ si.

Jloriuna opranizaiis aiiorux cucrem. IloHaTrs (bal‘/‘rlv i aitnoroi cucremu.
Opranizauis inpopmauii y daitosiit cucremi. Onepauii Hax daiiiamu 1 KaTajoramu.

Peatizauis (aitziosux cucrem. InTepdeiic BipryansHoi (aiinosoi cuctemu VFS. daiinosi
cuctemu ext2fs | ext3fs. daiiosa cuctema /proc. daiinosa cucrema NTES.

5. Teopis npuiiHATTS piliens

[MpuiiHsiTrst pilleHb B yYMOBax HEBH3HAYEHOCTI. OOVMOBIEHO! HE3HAHHAM. AKCIOMH
kopucHocTi.  [oHSTTS  HEPAHIOMIZOBAHUX  Ta  PaHI0MI30BAHHX poss'a3kiB.  Kpurepii
onTHMaIbHOCTI. CTATUCTHYHI PO3B'SA3KH.

[TpuitHsTTs pilicHb B YMOBAX HEBH3HAYCHOCTI, 0OYMOBICHOT CBI/IOMOKO npomuem
Jluckpetdi Ta HenepepsHi Mojedi. [lpuxumnu obepexeHocTi | BpiBHOBasKCHOCTI Ta X
BUKOPHCTaHHSI B TEOPIT.

OcHoBHa TeopeMa Teopii MATPHYHHX uop [To3uniitna (bop\m Ipu.

l\oom.pd'rumu T4 HEKOOMEPaTHBHI MiAXOAM B NpHitHATT pitens. Kiacudikanis 3amay

Teopil NPUHHSTTS pilIeHb.

6. InTesexkTyabHi cHCTEMMH

dopmaizallis 3HaHb B CHCTEMAX MITYYHOTO IHTENEKTY. CTpyKTypa J0CTiIKEeHb B ranys3i
IHTEJIEKTYATLHUX CUCTEM.

llpc JCTARJCHHS 38744 Y CHCTEMax MITYYHOro internexty. llpescrasichns sazad y
npoctopi craniB. [lpeicrap/ieHHs 3a1a4 ULIAXOM 3BCICHHS [10 mij13a1a4.

Mojeni npecTapienns 3HaHb, JIOriko-1iHrBICTHYHI MO/I€! 1l — pensiiiini Ta npeuKarHI.
dopmaiibHI CHCTEMH, \kpc;{\l Ta (])pumn

Excrnepthi Ta aiarnoctHuni cuctemu. CTPYKTYpa eKCTIEPTHHX CHCTEM Ta X ped.m'ium.
Mojiei aiiicHoeri. Mexanism BuBo1y. CHCTEMH. IO HaBYAIOTh. ApXITEKTYpa 110 crocody
po3B’s3anus 3aiadi (curyauifini moacai). Teerysauns i JHarHoCTHKA  (CKCIepTH3a 31HAHb).
KepyBalns HaBuaHHsM (CHTYaliiHe KepyBaHHs). Buse/eHHs B ymoBax HEBH3HAUCHOCTI.



3a Budopom 2: «Komn’rorepHa mexanika»

1. OfuncnoBajabui meTon Teopii npy:xuocTi

PiBnanns pyxy Ta piBHoBaru. PiBHSHHS pyXy Ta piBHOBarM B UMJIHAPHUHIN cHcTemi
KOOpP/IMHAT. | 0JI0BHI HAIIPYIKEHHS.

Tenzop manioi aedopmauii. Bupaszu a1s komnoneHT Tenzopa maiol aedopmaiii yepes
nepeMilleHHs B IeKapTORBil Ta NHIIHIPHUHI cHeTeMax KoopauHart. [ooBHi 1edopmarii.

YsaraibHeHni 3akon ['yka s anisotponiHoro wmarepiany. PisHi BHN@AKH 1py#kHOT
cuMeTpii (10 i3oTponmHoro marepiany). YizaraasHenuii 3axon ['yka 18 0JHOpiIHOTrO
I30TPOITHOrO TL1a.

3asaua  Teopii npyxnocti B nepemimennsx. [lpunmmun  Cen-Benana. Teopema
Knaneiipona.

@opmyia berri 1 Teopema B3aemHocti berri. Bapiauifine piBusinus Jlarpanxa. Metox
Pitna. Hpuunun minimyma j10,1atkoBoi poboTi. [pesicrapierts nepemilens yepes rapMoHiiiti
i OlrapmoHiini yukuii.

Poss’sasok Kenabpina. Exementapuuii po3s'ssok bycciecka 1 poay. Eaemenrapuuii
po3r's3ok byccinecka Il poay. 3anaua Byccinecka (1po 1i10 30cepezkKeHOT CHIIM HA TIPY:KHUI
nisnpoctip). @opmyan Cominbsanu. 3anada [epua (mocTaHoBKa i 0jlepiKaHHS IHTErPAILHOTO
piBHsHHSA). PO3B 130K iHTErpansHOrO piBHAHHS i JocaijkeHHs 3a1a4i I'epua. Bunaaok ocboBol
CUMETPII.

HanisoGepnennit meron Cen-Benana. [loctanoBka 3amaui KpyueHHs Ta 3ruHy Opycy.
(Mynkuis nHanpyxenb. [loTennianbHa ¢yHkis Kpaiiosoi 3azaui Cen-Benana. MemGpanna
anavtorig [Tpanaras. JIsa tuny xBuib. [TorepxHeri xewiii Pesiest. Xeuuti Jlsiga.

2. I1-10cka 3a1a4a Teopil NPy RHOCTI Ta MeXaHiKa pyiiHYBaHHs

Oyukuig nanpyxens Epi. [pencrapienns nepemiuiens 3a ii qonomororo. Komiuiekche
npejacrarienns Qyvukiii Epi. @opmyin Kosocora-Mycexeningizi. CTpykTYpa KOMILIEKCHUX
IlOTCHlliﬂ.’TiH Y BHIIAIKY 0:1[1()'18.5]'“111.\'. MHOTO3B SI3HUX, CKIHUCHHX Ta Oe3MeKHUX 001acTeH.,

OcecuMeTpHyHI TPaHHYHI 3a1a4ul TCOPIT MPYKHOCTI LI KPYTOBOT 00:1aCT] (30BHILIHS Ta
BHVTpilHs). MHoro3g's3ui odzacrti. Yacrunui sunaixu. Kracwuni 3anadi noiockoi Teopii
npvknocti. [aocki 3aaaui Teopil npyKHOCTI. 9Ki 3RBOAATLCH 10 38,14 JAiHIHHONO COPSKEHHS.

Heoano3nauui nepemitternst. [Tousitrs aucaokauii. TpimmHa, oco01HBOCTI po3B A3KY.

OcHoBH JTiHIiHOT MexaHiku pyiiHyBaHHs. [Tonsitrst amcsokanii. Tpimmua, ocoGuiBocTi
po3B’sa3Kky. KoediieHT iHTEHCHBHOCTI HAIIPYKEHb Ta IHBAPIAHTHUI IHTErpa.

3. Teopis niacTH4HOCTI

MexaniyHi BIaCTHBOCTI TBEpAHX TUI. YMOBH IUIMHHOCTI NEPBHHHO-130TPOMHOIO
marepiarty.

Teopist masux npyxHo-niactHyHux Jiepopmaiii. Ilocrynar Jlpykepa. AcouiitoBanuii
3aKOH MJIHHHOCTI.

[ToctaHoBKka OCHOBHHMX 3a7a4 Teopil MIACTHYHOCTI. 3arajibHI TEOPEMH TEOPIi MaIHX
MPYKHO-TUIACTHYHHX JledopMmaltiii.

IIpocTiwi 3aaa4i teopii miactuynocti. [pyxno-miactnunuii Burun Oastok. [lopoxuucra
KYJIs Ti1 20€10 THCKY.

Xapaxrepuctuku 1 ainil kosszanus. lpocrtimi npukian nois kKorzanus. Kpyuenus
NPH3IMATHYHHX CTCPKHIB,

4. Kpurepii minnocri, Teopis crilikocti Ta Teopis naacTHH i 000/10HOK
Craruynuii METOJl BU3HAUCHHA KPHTHYHHX HaBaHTaKeHb. 3ajava Eiliepa a1s crepikns.

Bruiis yMOB 3aKpilieHHs KiHIIB CTEp:KHS HA KPHTHYHY CHJTY BTPATH CTIHKOCTI.
Jlunamiunuii kputepiit criifikocti. CTifikicTb cTEpiKHA 111 JUEHO CIAKYBaJIbHOT CHJIH,



Kputepii minnocti ta ix anaiis. Koacnani kpurepii minnocti. Pyiinysanns varepiaiis
IPH HAABHOCTI TPILIMH Ta IHIIHX JIC(CKTIB CTPYKTYPH.

OcHOBHI cniBBigHOwWEHHsS Teopil TOHKHX miactuH. (OCHOBHI TMPHIYIIEHHS Ta
criBBiIHOLIEHHS 0€3MOMEHTHOT Teopil 000I0HOK.

BicecumeTtpudna neopmaliis 000;10HOK oOepTaHH.

3a Bubopom 3: «Mexanika pitHHH, raszy Ta MJaa3zMH»

1. Aeporiapomexanika

Monenb cyuinsnocTi cepetoBuiia. Metoa Eiisiepa ta metos Jlarpanika, sk 1Ba nijaxoau
710 OMIHCY PYXY cyliiabHOro cepeaoBuina. Kinematuka. OCHOBHI MOHATTA. TpaekTOpii YaCTHHOK.
Jinii crpymy. [lousTrst Hectnenoi pijmnn. PiBusiiug nenepeppHocti. Cuin. 1o JOTH HA
piauny. Ionstrs izeanbnoi piamnun. PiBusuus pyxy s ilcaibHoi pianuu. Pisusanuns pyxy B
nanpyrax. [iapocratuka. PisHsiHHs rizpoctatiku. Posnosin THCKY B piLiMHi B 1010 CHI
THKIHHSL,

FizpoctaTnunuit napatoke. bapomerpuuna dopmyiaa. 3akon Apximena. Bianocna
piBnoBara. Pisusuns pyxy Eiinepa B dopmi ['pomexn-JIamba. Interpan Bepuy.ni. Interpan
Koum -Jlarpanxa.

[Tnocki 3aga4i rizpoMexaHiki iaealbHOT HECTHEIO! PLAHHH. Bi1acTHBOCTI KOMIIIEKCHOTO
notenmiany. [Mpuknamxy anamitiyHux GyHKUiH Ta X riapoauHamivyHe TaymadyeHHs. @opMysiH
Yarmrina-bnasiyca. Po3paxyHOK CHITH Ta MOMEHTY. 1110 Jit0Tb Ha J10BiIbHKH npodiib. Teopema
Kykosebkoro. 3agaua npo oOTikaHHs Kkpyrosoro uuiiHapa. OOTikanHs wiiHApa 0Oe3
upky:suii. BusHauenHs nois wmBuakocTell Ta 3HAYCHHS THCKY HA TOBEPXHI LMITIHIPY.
O6TiKaHHS WAIITHPA 3 IMPKYsieio. Metos1 koHpopMHHX BioOpakensb. 3a1a4a npo 00TiKaHHS
eninTHUHOro KonTypy. ®yHkuis JKykoscbkoro. OOrikanns naactuau. lloeryiaar Yanaurina-
Kykoseokoro. [Ipoctoposi 3azaui izeanshol pismnn, Teopema Tomcona. Tepema Jlarpauixa.
[Tepiia Teopema 1po 30epiraHHsi IHTEHCHBHOCTI BHXOpOBHX JIiHii. Jlpyra Teopema npo
30epiranns iHTCHCHBHOCTI BHXOPOBHX diniif. Po3p’s3ok 3aitaui mpo pyx chepu B ineasbHii
HeCTHC il pianHi.

Jakon Hulotona ;L1s 8 s3k01 piuian. Yaaraisnenuii 3akon Hetorona. Cuctema pisHsHb
Hag'c-Crokca. Teuis Ilyaseas. 3akon Ilyasens-larcna. Teuis B's3kol piaunn B wapi. 3akonu
noaiéHocTi Ta Kpurepii noaibHocTi A1A pyXy B'A3Kol pinuuu. ['eomeTpuuHa Ta KiHeMaTH4HA
noiGHicTh. TypOyIeHTHICTh Ta METOAN Ocepe/iHeHHs. BiacTHBOCTI MPOLeypH OCEPE/HEHHS.
Ocepennenns pisusan, Has'e — Crokea. Haifnpocrimi mozeni TypOyiaenTHocTi. Popmylia
TMpauaras. Yuisepcansuuil norapudmiunnit npodins. TypOyientHa teuis B TpyOi. Bnnue
mopetkoceti. Tinpasniuni Brparn. Mopmyna Hikypanse. Micuesi omipu. Teuis piaunu vepes
OTBIp.

2. 'azoBa AnHAMIKa

OcHoBHi napaMeTpH Teuili piaun Ta rasie. [po ocobanBocti annaviky rasy. Bizomocri 3
tepmomHamiky, [lIBHakicTs 3Byka B rasi. Yucno Maxa. sk kputepiit JUHAMIYHOT CTHCIIHBOCTI
rasy. PiBHstHHS eHeprii 1 onHomipHoi Tewii rasy. Busix piBHsHHs eHeprii B OJIHOMIpHIH
HOCTAHOBII /18  CTawioHapHux Teuiil. Pieusanus eueprii  cHeproisoabosanoi — Teuil,
["azouuamiuni GpyHKUT axiaGaTnunnx Teuiii. Bumip msuakocti razy.

Crpubku  yutinbhenns. [Ipuposga 1 BuaM CTpHOKIB  YHUIBHEHHS. [Ipsimi cTpUOKH
yiiibHeHns. Y apha aiadara. Teopema I Hemmiena. Koei etpudku VILLTBHCHHS.

XBH/Ii PO3MPEHHs B [IOCKOMY HaI3BYKOBOMY IOTOUI rasy. AHaniz Tewil rasy B
eHTpoBaniil XBHIi po3uMpeHHs. XBuili PO3MMPEHHS NP 3BYKOBIH MOYaTKOBIH LIBH/KOCTI.
XBHI pO3LIHPEHHs NPH HAI3BYKOBIH MOYATKOBIH UIBHAKOCTI.



Teopema 1po oGeprens BILIMBY. [ZleMenTapHa Teopis reoMerpuutoro comna. Corio
JlaBaist. Po3paxyHKoBi Ta Hepo3paxyHKOBI peskiyu Teuii,

Teuil razy 1o wnainapuusny TpyGam 3 ypaxyBanHsm Tepts. Teuii rasy no umainpuyHiii
TpyOI 3 TEILIOIIIBOIOM.

Busenenns reopemu iMny/1seis 11s 01HOMIpHHX CTalllOHAPHHUX Teuiii.

Teopis pakerHoro asuryna.

3. Teopis Ten1006miny

OCHOBHI NOHATTA NMPO Ten;I00OMiH i Temmonepexauy: TEILIONPOBIAHICTh, TEMIOEMHICT,
KOHBCKILisl, TENJIOBHIT MOTIK, KOHBEKTHBHHIT TEILI00OMIH TOIIO. 3aKOH Oyp’e. Qudepenuianbue
PIBHSIHHS  Tem:ionposinocti. Iloctanoska kpaiioBux 3amau Teopii TerionposiHOCTI |
Tenstonepestaui:  I-ro posay. Il-ro poay Ta Ill-ro poay. Tenaonposinuicts Tin vafnpocrimol
(Gopmu  npu  crauionapromy pewmnmi. ILiocka  crinka [pH  CTAIliOHAPHOMY  PEKHMI
TCMIonpoBianocTi.  [loHaTTs npo  Tepmiunmit omip npu TCILIONEpe1aul  Hepes  CTIHKY.
Huninapuuna crinka B cranionapuomy pesknmi. Tennonposianicts GararowapoBoi cTiHKH.
[MonstTrst npo TENI0BY i30:11it0 cTiHKH. TenIoupoBiHICTh CTIHKH [IPH HASIBHOCTI TEILIOBUX
Aaxepen. Meroa @yp'e 118 posB’s3aHHS HecTALiOHAPHHUX 1iHIMHUX 3a7au TEIIONPOBLIHOCTI
(U181 0THOMIPHOTO BHNAIKY). OCHOBHI 3aKOHOMIPHOCTI TOHATTS KOHBEKTHBHOIO TEMI000MiHY.
OCHOBHI KpHTEPIT KOHBEKTHBHOIO TEILIOOOMIHY 1 1110 BOHM O3HAYAIOT: kputepiii Hyceisra.
Kpurepiii panaras. kpurepiii 1lekae. Ocnorni nonstrs pagiauiiinoro BHIIPOMIHIOBAHHS,
3akon Ilnanka. 3akon Penes-/xoHca. 3akon 3mimenns Bina. 3akom Credana-boasumana.
3akon Kipxroda,



p MEPEJIIK IUTAHb, 3AITPOINTOHOBAHUX JUJISA ICITUTY

Beryini BUIpoSyBaHHS POBO,ISTHCS 3@ PIICHHAM eK3aMeHalliifHoT KoMiciT 3a OiiieTamH.
Jlas miAroTOBKH  BLANOBIL BMKOPHCTOBVIOTH CK3AMCHAILNHI JIMCTKH. 110 30epiraloTbes B
0co0OBIH CIpaBl BCTYITHHKA.

3 nporpamamy BCTYIHHX BHOPOOYBaHb, IEPEIIKOM MHTaHb., MOPSIKOM [POBEICHHS
BCTYMHHUX BUMIpoOYBaHb 3a creuianbhictio 113 IlpukianHa mMaTemaTHKa. BCTYIHHKH MarTh
3Mory osHaloMuTHes Ha odiuiiinomy caiiti JHY.

PiBeHs 3HAHE BCTYNMHUKIB OLIHIOETHCS EK3AMEHALINHOI KOMICICIO 33 CTOOATBHOIO
CHCTEMOIO. Pe3yibTaTH MpoBeaeHHS BCTVIHOTO BUIPOOYBaHHA O(QOPMISIOTHEES MPOTOKOJIOM. B
SAKOMY (DIKCYIOTBCS eK3ameHariiiHi nutaHHs. Ha KOXKHOro BCTYIIHHKa BEIETbCA OKPEMHH
npoTokoi1. [IpoTokou mpuitoMy BCTYITHHX BHNPOOYBaHb Iicis 3aTBepuKeHHs 30epiraloTbes B
oco0oBIii cripaBl BCTYMHHKA.

Crpykrypa exsamenamiiinoro dizera. Exzamenauifinnii 6iser ckianaeTbes 3 3 nUTaHb
BIAKPHTOI (DOPMH. OJIHE 3 SKHX HAJICKHTH J0 NMHTaHb 3ara’ibHOI YaCTHHU Ta [Ba JO0 MUTaHb
BHOipKOBOT yacTHHH. 3MicT GiieTy cTac BiTOMHMH BCTYNHHMKOBI JTHLIC NpH HOro OTpHMAaHHI.
3MiCT MUTaHB Bi/IMORBIIA€ MEpeTiKy NMUTaHb 3arajibHoi Ta BUOIPKOBOT YACTHHH.

Muranug 3araJibHOT YACTHHH

1. MeTtoao:1orist Ta oprafizauisi HAYKOBHX J10¢TUIKeHb

HanaTi XapakTepHCTHKY [MpOIeCy HAyKoBOro nizHanus. OXapakTepu3yBaTH CTPYKTYPHI
ereMeHTH Teopii miznamHg. Meron HaykoBoro nizHanms. O3HaKM HayKOBOI JisZIHOCTI.
Crpyktypa dopmysanns Teopii. O3HadeHHs MOHsThL: HAYKOBA iled. rinoresa. Teopis. 3aKOH.
Buan, ¢yukuil Ta npeaMeT HayKoBoi JisibHOCTI, cyG'eKT Ta mpeaMeT HayKoBOi if/IbHOCTI.
XapakTepHCTHKA MOHSTTS «HAYKOBE IOCTIDKEHHS», OCHOBHI (JOPMH HAYKOBHX [OCITIIKCHb.
O6'ext, mpeamer Ta (AKTOPH HAYKOBOTO JOCTi/UKEHHS, MOCIIIOBHICTh €TalliB HayKOBOIO
nocaimkenns. Etann peanizanii Ta oopMIeHHs pe3y IbTaTiB HAyKOBOIO JOC/IILKeHHS. Poib
JOriYHHX  METOAIB Y HAYKOBMX JOCIHKEHHSX. IHJYKTHBHHH Ta JEIYKTHBHHH METOIHM
J0cipReH . npuKiIaad. Mosemosanns ta cepy iforo BukopucTanus. TexHika onpaioBaHHs
indopmaitii, Nops#10K poGOTH HAI TEKCTOM. BHMOTH JI0 BHKOPUCTAHHS LIWTAT.

2. CneniaabHi po3aian GyHIaMeHTa IbHHX MATeMATHYHHX JIHCUHILTIH

Jlnepenuitosanns GyHKIT 0;Hiel i 1eKiIbKOX 3MiHHUX. YacTHHHI noxizHi. HeodxiznHi Ta
J0CTaTHi yMOBH H(EPEHLIHOBAHOCTI.

Bu3nauenuii interpa i ioro Biractupocti. Teopema 1mpo cepe/iHe 3HaueHHH.

Kpati interpam. [oepxuesi interpain. Kpupoiniiini interpaiu.

®opmyin ['pina. Ctokea. OcTporpaichKoro.

Uncnosi psai. AGcomoTHa Ta yMoBHa 301kHicTb, O3HaKH 361KHOCTI YHCIOBHX PSIiB.

DYHKIIOHATBHI psi/iM. BJIACTHBOCTI piBHOMIpHO 30ikHHX (QYHKIIOHAIBHHX PAIIB. O3Haka
Beiiepiurpacca.

KpHBi Ipyroro mopsiky, 3BeI€HH IX 10 KaHOHIUHOTO BUTISY i K1ach(ikailis.

Marpumi i onepanii Hax HEMH. BU3HauHHKH i X BJACTHBOCTI.

CucTeMH TiHIHMX anreGpaidHUX PiBHAHE TA 1X JOC/IKEHHS.

Jlinitine 3puuaiine audepeHuiantbHe piBHAHHA. OyHIAMEHTATbHA CHCTEMA pO3B SI3KIB
JHHIHNX  MdepeHniaibiux  piBHsHB.  MeToq  Bapiaiii  mocTifiHHX L1 PO3B A3aHHH
HEO/[HOPIAHUX PIBHAHB.

3a1aui. 1O 3BOJASTHCS 10 PIBHSAHL CHNTHYHOrO THIY. 3a1adi. 1O 3BOJATHCS 0 PIBHAHD
rinepGoMiTHOro THITY. 3a1aui. o 3BOATECH 10 PiBHAHb MapabosiuHOro THILY.

3. Meroan oduneaenn
Irepaitiiini  mero;m  pose’ssysanus  CJIAP. YmoBn 30ikHoCTI  MeToiB.  MeTtom
HadIMKeHHs  (DVHKLIH: IHTCPINOIIOBAHHA. CCPCAHBOKBAIPATHYHL HaOamaxenns, |lopiBuanus
METO/1IB.



UucesbHe inTerpyBaHHs. I'eoMeTpiuHe T1yMaueHHs.

Poss’szanus 3anaui Kowi aas 3puuaiinux audepenuiaisnux pisusub (3J1P) merozamu
Pynre-Kytra. Pospaxynkosi ¢popmy:u. [Toxudkn meTo1is.

3arasibHi NPUHIKAIK 100Y,10BH PI3HHIIERHX CXeM /LISl 1iHIHHUX 1u(epeHIliaTbHIX PIBHSIHb.

[IuTannsa BuOipKoBOT HacTHHH

3a BuOopom 1: «MaTeMaTHYHEC MOACJIOBAHHS Ta 00YMHCIIOBAILHI METOAHY

1. Jnckperna MmareMaTHKAa
MHoxxunu, onepauii HajJ MHOKHHaMH. biHapHi BiJHOIIEHHS Ta 1X BJIACTHBOCTI.
Posknananns OyneBux (QyHKUIA 3a 3MIHHHMH. JOCKOHANa M3 IOHKTHBHA HOpMajibHa (opma.
300paxenns (yHKUii y Buriasal noniHoMy JKerankina. @DyHKIIOHAlIbHA [OBHOTA CHCTEM
Oy1eBUX (PYHKILII.

2. MeToaun onrumizanii Ta Jjocaizkenns onepantiii

Kracudikanis 3azay  ta  MeToJMiB  onTuMmizanii. OcCHOBHa 3ajaua  HeliHifiHOro
pOrpaMyBaHHsl.

KracuuHi METOM BiIlIVKaHHS O€3YMOBHHX Ta YMOBHHX €KCTpeMyMiB., MeT0.1 MHOKHHUKIB
Jlarpansxa ;1151 3a;1a41 3 0OMEKEHHAMH THITY piBHOCTEH Ta HepiBHOCTEH.

HeoOxiani i qocTaTHi YMOBH ONTHMAIBLHOCTI [L1d 3a]a4i CKiIHUEHHOBHMIpHOT onTHMI3alii.
Enementu Teopii Kyna-Takkepa ta ABOICTOCTI.

Yncaoei meroaun OesymorHoi omrumizauii. I'pagientni meroau. Ilepesarn Ta Heosliku
rpagieHTHUX METOIiB.

UncsoBi Meroam yMoBHOI omrumizaiii. Meton mnpoekuii rpagieHty. MeToa yMOBHOTO
rpajaienty. Meroau wrpagHux QyHKIi.

Yucnosi Meroau OesymoBHOT HeaudepeHmiifoBHOT onTuMizalii. Metoa ysarajlbHEHOro
IpaJliEHTHOTO CIYCKY.

3. basu nannx ra indopmaniiini cneremu
[Toustra Gasu manux i cucreMu. OCHOBHI THIIH Mojeneil daHux. Onepauii Haad JaHHMH.
[MousTrst QyHKIioHALHOT 3anexHocTi. Hopmanizanis cxem 6a3 jauux. Hopmaiabni dopmu
Bianowens llonsarrs pensuiitnol Gazu gannx. Mosa SQL. Komanmn SELECT. INSERT,
UPDATE. DELETE. Cxema pexsitiiinol b/1. [ToHstTrss nepBHHHOIO Ta 30BHINIHBOIO KIIHOYA.
[linicnicTs pensuifinux jauux.  [lizicHiers Ga3u jannx. Texuonorii po3poOKH 1MporpaMHoro
zabesneuenns. Oneparop SELECT.

4. Onepauiiini cnereMn Ta cHeTeMHe NPorpaMyBanHs

OcHOBHI (pYHKLIT onepauiifHUX CHCTEM.

ApxitexTypa onepaitiiinol cucremM. OCHOBHI IIOHATTS.

(O3HayeHHs MpoLECY Ta MOTOKY . 1IX nojaHHA B OC Ta MOMKIMBICTb KepyBaHHs [IpoLEcaMH
ta notokamu B OC UNIX, Linux. Windows.

[TpoGremMu B3aemouii notokis, Gasoei Mexawizmu cunxponizauii norokis B OC UNIX,
Linux, Windows.

Ba3oBi MexaHi3MH MiKIIPO1ecOBOT B3aeMOIil.

Ilousrrs (aitay i gaiinosoi cuctemu. Opranizaitis indopmartii y (aitiosiii cucremi.

5. Teopist npuiinsgTTs pimeHsb
Knacugikauis 3a1au npuilHATTS pillIEHb.
[ToHATTS HepaH10MI30BaHHX Ta PAHI0MI30BaHHX PO3B'A3KIB.
Kpurepii ontuMaibHOCTI.
OcHoBHA TeopeMa Teopil MATPHHHHX 110p



6. InTeaexryaanni enerevn
Mozeni npeicrasienns 3uanb. [Ipamuii Ta 3BOpoTHHII BHBIJ B cHCTeMax IITYYHOTO
inrenexty. lloganus sanau y npocTopi craHiB. Po3B a3yBaHHS 3a1ay M01aHUX y npoctopi
cTaHiB. 3BeleHHs 3a71a4i 10 Mim3ajad. MeToau po3B’s3yBanHs. CTPYKTYpa eKCIIEPTHHX CHCTEM
Ta IX peatizaiis. MeTo,1 HeITKOro J10rYHOro BHBEICHHS.

3a BuGopom 2: «Komn’orepna mexauixa»

1. O6uncoBaabHi MeTom Teopit npyxnocTi

Teopis nepopmauiii. Tensopu ckinyennoi i Masoi zepopmaii.

["osoBHi oci Ta inBapianTu Tensopa ckinuenoi i Manoi gedopmauii. Exincoin Jepopmartii.

Busnauenns nepemimens 3a koMmoneHTamMu Majoi aedopmanii. Ymosu cymicuocri Cen-
Benana.

Teopis nanpyxens. TeH30pu HanpyskeHb Ta iX Gi3HUHMIT 3MicT.

PIBHSAHHS PIBHOBATH | PyXY B KOMIIOHEHTAX TEH30pa HANPYKCHD.

['o10BHI OCi TeH30pa Hanpyxens. [0:108HI Hanpyskenns. [HBapianTH TEH30pa HallpyKeHb.

[Moreniianbua enepris aedopmanii. 3akon Iyka Lis I30TPOITHOIO | AHI30TPOITHOIO Til.

[locTanoBka OCHOBHHX 337184 TEOpiT NPYKHOCTI.

3anaga Teopil MpyKHOCTI B MepeMilleHHsX.

Teopema e1HOCTI PO3B'A3KY 327184 TEOPIT NPYKHOCTI.

Hpunumn Cen-Benana. Teopema Kianeitpona. ®opavyvia berri i TeopeMa B3aeMHOCTI
beTri.

Bapianiiine pirusuus Jlarpamka. Meros Pitua.

2. Tl1oeka 3a1a4a Teopii Npy:KHOCTI Ta MexaHika pyiinyBaHHs
I1:ocka aedopmanis i y3araasHeHuil Iockuit HanpysKeHHii cTaH.
Mertoz Konocosa — MycxeniwBini po3s’s3anHs ABOBUMIPHHX 3a1a4 Teopii 1pyKHOCTI.
OcHoBu niniiinol Mexaniku pylinyBanHs. KoegilieHT inTeHCHBHOCTI HANpPYKeHb.

3. Teopist mracTuanocTi
Mexaniuni BIaCTUBOCTI TBEPAMX TiJl.
YMOBH IUIMHHOCTI NEPBHHHO-I30TPOITHOTO MaTepiay.
Teopis masnux npykHoO-1/IaCTHHHUX Jleopmaltiii.
[Hoeryaar Jlpyxepa. AcouifioBanuii 3aK0OH ITHHHOCTI.
[locTanoska OCHOBHHX 3a;1a4 TeOpil I111ACTHUHOCTI.
3arajibHi TEOPEMH TEOPIT MAIUX 1IPY/KHO-IIJIACTHUHUX JAedopymaitiii.
[IpocTiwi 3axa4i teopil naactuynocti. [pyKHO-N1acTHYHHIT BUTHH GAIOK.
[loposxHucTa Kys niJ di€10 THCKY.
XapakTepucTukH i niHii koB3anHs. [TpocTiii npukIaam NosiB KOB3aHHS.
KpyueHHst npu3MaTHIHHX CTEPIKHIB.

4. Kpurepii minnocri, Teopis criiikocri Ta Teopis niaactun i o6osonok
Crarnunuii MeTO BU3HAYEHHS KPUTHYHUX HABaHTaXeHb, 3aaaua Eitnepa s crepxkus.
Bryiu yMoB 3akpinuieHHs KiHIIB CTepIKHS HA KDHTHYHY CHJIY BTPATH CTilfKOCTI.
Jlnnamiunuil kputepiit crifixocti. CTIfKiCTb CTEPIKHS M1 AI€I0 CITIAKYBATLHOT CHIIN.
Kputepii minocti Ta IX anali3 (K1acuuHi ta iH. Teopii MilHOCTI).

OCHOBHI NPUITYIIEHHS Ta CNIBBLAHOLICHHS GE3MOMEHTHOT TeopiT 000:10HOK.
Bicecumerpnuna sedopmanis 06o10Hok oGepTanhs.



3a subopom 3: «MexaHika pianHu, razy Ta njasmMmm»

1. Aeporiapomexanika

Iinoresa cyuizbrocTi i o Bona jae U1 Teoperuunol rijipomnamiki. ChopMyHoBaTH, SK
ONHCYETBCSI TeHist piauny 3 Touku 3opy Efinepa: 3minni Eiinepa Ta npeactasieHHs wyKanux
rApOAMHAMIUHHUX NapaMeTpis 3 ToukH 3opy Eitnepa.

Onme reuil pizminn 3 Toukn 3opy Jlarpanuka: 3vinui Jlarpania 1a 1pe;ICTaBISHHs HIYKaHHX
FLIPOJHHAMIMHHX DapaMeTpiB 3 ToUkH 30py Jlarpanuxa. Sk BiLAPI3HSIOTECS Mik cOGOIO MOXIHI
3@ yacoMm 3 To4oK 3opy Ehiepa i Jlarpawka. o rake «rinist crpymy» i 11 audepenniaisne
piBHSIHHS?

Sk popmymiocTbes 3aK0H 30epekeHHST MacH B MEXaHilll CYHiILHOrO CepeloBHIa i Horo
audepeHUiaibHe pIBHAHHS.

Lo Take iyieanbHa pinuua i andepeHuiaibhe piBHsHHES Eitiepa i i1eaibHOT pianHH.

[llo Take rizpocraTHka. OCHOBHE PiBHSAHHS [iIPOCTATUKH i PO3MOMAIA THCKY B HECTHCIHBIH
pizuni B moJi TsxKiHHA. 3aKkoH Apximena i Horo nosicieHHs. [ToHsSITTS mpo BiAHOCHY piBHOBAry.
Sk 3min0OETBCA (hOpMa BibHOT TIOBEPXHI PIMHH B €MKOCTI. 1110 00epTaeThes?

[nrerpan bepuy:uii i Kowi-Jlarpanaxka: 1o y HuX criijibHe i UM BOHH BiAPI3HAIOTHCH?

ILnocki 3a1a4i riipoAMHaMikH i X 3B 430K 3 TeOpicio PYHKIIIH KOMILIEKCHOT 3MIHHOL.

Hasectu npuknaam ananituunux QyHkuiit i X riapoaunamivdoro Tiymauenns. dopmyiu
Yannurina-baasiyea i ix Tiiymauenns (6e3 BuBo1y ).

®opmyna XKykosekoro s niiiomuol cuan npodias i i Taymauenus. Dopmyna aas
KOMILIEKCHOTO TOTEHIIATy Oe3UMPKY/ISLiiHOro 00TiKaHHS Koja: po3nojiil UIBHIKOCTI 110
IIOBEPXHI Ko:1a: siKicHO — (popma J1iHil cTpymy.

OOTIKaHHS HHATHAPA 3 LMPKYJISALICIO; AKICHO JIHIT CTPYMY. KPHTHYHI TOYKH.

[lonarTa npo 3acTocyBaHHs KOH(GOPMHOIrO NepeTBOPEHHs IS BUPIILIEHHS 3a1a4 00TIKaHHS
A0BibHOrO  KoHTYpy. Cdopmyiosary nocryiar Uanmurina-’Kykoseskoro uia  oOTiKaHHS
KOHTYPY € FOCTPOIO OKpaiKolo.

Teopemu Tomcona npo pyx igeansHoi piaunu. Teopemu Tomcona npo 30epexenHs (6e3
BHBOAY) 1 Teopema Jlarpamxka. Po3’s30k 3amadi mpo pyx chepu B ileanbHi HecTHC/IMBIiM
piauHi.

3axon HeioToHa i y3aranbHeHuit 3axoH HeloToHa 118 1715 B 3KOT pianHu,

Hanucaru pisnsinas Hag’e-Crokcea i 1aTu TiyMadeHHs 11 HJIeHaM.

JlaTn sKicHY XapakTepHCTHKY KPUTEPIAM MOIIOHOCTI: Kl BH 3HAETE KPUTEPIT?

[1lo rake teuis [lyaseiisns i 3akon [Narena-Ilvazeiinsa?

[TousiTTst npuUMexoBOro uwiapy i ocHoBHI nosjomeHus teopis [lpanarias. Illo  take
TYPOYJIEHTHICTb i METOIM OCEPEAHEHHS.

OcepeHeHi piBHsiHHs Hagr e-Crokea. Mojeas TypOyaentHocti [panaris.

YHiBepca/ibHUI JorapuMiuHuii 3aKoH TYPOVIEHTHOCTI B TpyOax.

TOHATTS PO PO3IMO/ILICHT Ta MIiCIICBI BTPATH THCKY B TPYOOIPOBO;1aX.

2. I'azoBa aunamika
[BuakicTs 3BYKY B razi. Yucao Maxa, sk kpuTepiil AHHAMIMHOT CTHCIMBOCTI rasy.
BuBixa piBHSHHS eHepril B 0JJHOMIpPHIH 1I0CTAHOBI /U151 CTalliOHAPHUX TEYiH.
PiBHsIHHS eHepril eHeproizo/1b0BaHoi Teuil.
["azoaunamiuni GyHkUil aaiadaTHYHUX TEUli.
BuMip mBHIKOCTI rasy.
[Tpuponaa i Buau cTpuOKIB YIIIIEHEHHS.
Ipsimi cTpHOKH VILITLHEHHS.
Y napna a;uadara. Teopema I'. Lemnaena.
Koci cTpubku vuliJibHEeHHS.
AHai3 Teyii ra3y B LEHTPOBAHIHA XBH.I PO3LIHPEHHS.



XBHJTI PO3UIMPEHHS 1IPH HAA3BYKORIi LIBHIKOCTI,

Teopema npo obepueHHs BrLUBY.

EnemMenTapHa Teopist reoMeTpHYHOTO coruia.

Teuii rasy no uniHIPHYIHUM TPyGaM 3 ypaxyBaHHsM TEepTS.
BuBe/ieHns Teopemu iMMyIbeiB 114 01HOMIpHIX CTaLIOHAPHHUX Teuii.
Po3paxyHok Taru pakeTHoro aBurya.

3. Teopis Ten1006miny

OCHOBHI MOHATTS. IO CTOCYIOTBES SIBHILL TEIIONPOBIHOCTI. TEII000MIHY i Ten:1onepe;aui.

Copmymosatn 3akon dyp'e sk 8 O;IHOMIPHOMY Hal.IMKEHHI. Tak i B BEKTOPHOMY
300PAKCHHI: POFTIYMAUHTH BCT BEIMUHHU, 110 BXOIATE J10 3aKOHY Gype.

Jlat nocranosky 3azaui Teopii TensonposiiHoCTI 3 TPAaHHYHHMH YMOBaMU MEPIUIOro POIY.
Jlati nocTaHoBKY 3a/1a4i Teopil TeIIONPOBLTHOCTI 3 'PaHHYHUMH YMOBAMH JIPYTOro posy.

Jlatu noctanoBky 3asaui Teopii TeNIONPOBIHOCTI 3 rPAHHYHHMH YMOBaMH TPETBOro pojy.
HaBectn  po3B'si30K 3a1adi TeMIONMPORITHOCTI 1718 10CKOT CTIHKH NpH  CTaliOHAPHUX
rpaHHiHUX ymoBax. CHOpMyIIHOBATH HOHATTS PO TEPMIYHUX ONIp CTIHKH.

Huninapuyna cTinka B cTauioHapHUX YMOBaX TEIJIONPOBIAHOCTI. Chopmymoaru 3azauy
PO TEIUIONPOBIIHICTE GaraTolapoBoi CTiHKH.

B uomy 3akmouaeThes crenmgika MOCTAHOBKM 3a1aui Mpo TEIUIOBY i30ALGIO CTiHKH?
TenmonposianicTs cTinkH B yMOBax il TEMI0BHX Tukepet.

OcHoBHI NOHATTA TeOpiT KOHBEKTHBHOTO Teronepenocy. Lo 03HaYaIOThL OCHOBHI KpuTepil
TeOpil KOHBEKTHBHOIO Teroneperocy: kpurepiit Hycensta, Mpansris i [Tekie?

OcHOBI nousTTs pajiauiiinoro sunpominioranns. Copmymosartu 3akon [ Lanka i gat 10
HbOro KoMeHTapi. I1po 1o ropopsts 3akon Pernes-/xoHca i 3aKoH 3Mimenns Bina?

3akon Credana-bobivana i fioro Taymadenns. 3axon Kipxroda i fioro mivmauenns.



Kpurepii ouinku Bianosizei

KoskHa BimOBiAb HA NUTAHHS OUiHIOEThCs 32 200 - GaIbHOIO HIKAIOH:

0-99 Gatu BUCTABISIOTBCS BCTYNHHKY, sAKMH He 3acBOiB MpOrpavMHMi Mmarepial B
MiHIMaIBHOMY 00Cs31 i BHK/IAB BLMIOBIAL B HEJI0CTATHROMY 00CH31.

100-119 Gaii BHUCTABJIAETBCS BCTYIMHUKY B ACHIPaHTYpY. AKHH JIEMOHCTpY€ 3HAHHA
O3HAuUCHL JTHIIE JIESKHX MMOHSThb. Y CBOIX MIPKYBAHHSIX HE 3/1aT€H aHali3yBaTH IIOHSTTS
JMCHMILTIHM Y KOHTEKCTI iHINX TIOHATD, HE 3/1aTeH BCTAHOBHUTH 3B'A30K MIZK TIOHSTTSAMH. Horo
BiJINOBI/I MAIOTH MIAGIOHHHI XapaKTep Ta He Bi10GpakaroTh CAMOCTIHHOIO pO3YMIHHS TEM.

120-139 Ganu BHCTABIAETLCA BCTYMHHUKY B acmipaHTypy. AKHH JEMOHCTPY€ 3HAHHA B
ofMekeHOMY 00CA3l. HE 3HAC 3HAUHOT YACTHHU NPOrPaMHOro marepiaity 3 (I)\n,ldm,nmnbﬁn\
MATEMATHYHHX JIHCUHILTIH. JL0NYCKAE 3HauHy KLIbKICTb HETOUHOCTEH 1 rpyOHX NOMMIOK Y
(l)()p‘\’l\ TIOBAHHI M€ TO! llli PCHB sA3aHH 3a71a4. HE BMI€ HABECTH B. 1acHi IIpH]\ 1a14.

140-159 6211 BHCTARISETLCS BCTYIHUKY B aclipantypy. sikuii 1o0pe B0J10/1i€ OCHOBHHMH
MOHSITTAMH npumam{m MATEMATHKH. BMi€ 3iCTABIATH Ta cUCTEMaTH3YBaTH iHdopmalliio, ane He
3aCBOIB JeTal JIOBEJICHHA Ta oorp\HTVBaHHﬂ J@SKHX 110710 EHb MPUKJIATHOT MaTeMaTHKH,
J10IIYCKae HE10. TKH ¥ (l)Op'\i\ JIIOBAHHI \ieTO'IlB pO?B si3aHHSA 3a/1a4. HC?,’Id'I HUH 10 aHa:u';\ Ta
Viara/lbHEHHA JACAKHX CYIVKEHD. Ha/jJae Bl,]IIOBl,‘Il aje y HeJ0CTaTHBO [TOBHOMY OOCH?I

160-179 Ga;1n BHCTABISETHCS BCTYNHUKY B aclipanTypy. akuii 100pe BO.101i€ [pOrpaMIHM
\1aTeplﬂ_H0\I rpaMoTHO i IlOC.TIL'lOBHO BHUKJIaJ14a€ Horo OCHOBHI MOJIOKESHHS 13 JIOBEJICHHSAM, AKUH
HE JIOMYCKae {CcTOTHHX HEJOMIKIB Yy BiANOBiJl Ha 3amUTaHHs IIOAO 3aCTOCYBAHHA METO/IIB
npuma;mol MaTeMaTHKH JUIs pO'iB A3aHHS MPAKTHUHUX 3a]ad. CAMOCTIHHO BHIPABIAE
JOMYIICHT TOMMJIKH. BMITO  aHajlizye [pPHYHHH HeKOpLI{THOCTi MOCTAHOBOK 3aja4 Ta
HEMOK/THBOCTI 3aCTOCYBAHHS MCTOLIB. NPOTIOHYE CrocoGH po3B’sI3aHHS TIPHKJIATHUX 3a71a4. B
BIAMIOBI X KOPHCTYEThES JTHLIC OCHOBHOIO JHITEpaTypoIo. MiApyUHHKAMH. NOCIOHUKAMH.

180-200 Ga:tie BUCTABISETHCS BCTYIHHKY B aclipaHTypy. skl riudoko Ta MIIIHO 3acBOIB
npor pammu \mTepla, - BUMEPNAHO. 10C! 1i10BHO. TPaMOTHO H JIOriYHO HOro BHKIANAE, Y
BLMOBIAI AKOTO TICHO OB A3YIOTLCA TEOPCTHUHI 3HAHHS MOJICICH Ta METOIB MPUKIAIHOT
MaTeMaTHKH 3 15 MPaKTHIHHM 3aCTOCYBAHHAM. ]Il,.l yac Bi H'IOBI'II BCTVIIHHK 110 dCﬁldeI\pH HC

3A3HAE TPY/AHOLLIB 3 /10BEICHHSIM OCHOBHHX TCOPEM. OOrPYHTYBAHHAM TEOPETHUHHX OCHOB
3ACTOCYBAHHSI METO/LiB  PO3B’si3aHHA  NPAKTHUMHHUX  3a/1at.  s31areH npuitMaTH  pillleHHS Y
CTAH@PTHHX Ta HECTAHJIAPTHUX CHTYaIlisX. [EPEKOHIMBO aprymMCcHTYE BJAcHi BiUIOBIL.
JlemoricTpye 0Bi3HAHICTL 3 OCHOBHOIO Ta MOHOrpadiiioio NiTepaTyporo 3 NUTaHb 3aCTOCYBAHHA
MoJiesell Ta MeTOiB npuma;lﬂm MaTeMaTHKH.

Ilpu ocraTouHiii OLIHII pe3yabTATIB BHKOHAHHS 3aBJAHHA BpAXOBY €ThCSl 3JATHICTh
(axiBus:

- 3aCTOCYBATH MPAaBHJIA, 3aKOHH. METOH. MPHHLHKITH NPUKIAIHOI MATEMaTHKH 11010
PO3BSI3AHHA IPHKITAHHX 3a/1a1:

- aHanizyBaTH i OLIHIOBATH JAHHI NpeaMeTHOT o61acTi npu  HOpPMYITOBaHHI
MaTeMaTHYHUX Mo/jiesieit /Ui ONHey npouecm Ta CHCTEM:

- BUKIA/ATH MaTepiatd JIOrivHo. MOC/IiI0BHO 3 JeMOHCTpALI€0 MaTeMaTHuHOro

CBiTOI‘.’IH,'I}' Ta MHCICHHS.



3. OCHOBHA JIITEPATYPA

Jlist AMCHHIIIIN 3araJibHOT YACTHHH

1. MeTto/0.10ris1 T2 Opramizanis HayKoBHX J0CJTIGKEH b

Konsepeokuit A.€. OcHOBH MeTo10710Tii Ta oprauisarii HAYKOBHX 10CTiKEHD © HABY. TOCIGHHUK
/3a pea. A.€. Konseperkoro. — K. : Ilentp napu. miteparypu. 2010. — 352 c.

Kopsrin M.B. OcHoBH HayKOBHX J10C1iTKeHb: HaBY. nocionnk / M.B. Kopsirin. M.1O. Uik, — K. :
Austepra. 2014, - 622 c.

KpacnoGokuit F0.M. CioBHHK-I0BIIHUK HayKoBUs-nouaTKiBisg / FO.M. Kpachobokuii. — K. :
Hayx. cgit. 2000. - 83 c.

Kpyweasnuubka O.B. Mertoo:oris Ta opranizaiis HayKoBHX J10Ci1keHb : HABY, MOCIGHHK /
O.B. Kpyueabhuibka. — K.: Konsop. 2006. — 192 c.

Moxkin b.I. Meto1o0ris Ta opramizaiis naykoBHX J10C/1iKeHb | HABYQILHUE nocionuk / B.l.
Mokin. O.b. Mokin. — Binauus : BUHTY. 2014, - 180 c.

Jlobponparosa 1.C. ®iocodis ta MeTo10:10r1s HAVKH @ TAPYY. JUIsl BUIIAX HABY. 3aK1aiB / |,
JloOGponpasosa, JI. Cugopenxo. — K.. 2008. — 223 ¢

Yepninesceknit J1.B. Metozxosoris HaykoBoi aisisHOCT @ HaBy, noci6. / J1.B. YepHiiieBCbKHIH Ta
iH. : 3a pea. JI.B. Uepninescekoro. — Bua. 3-te, nepepod. — Binnuws, 2012, — 364 .

2, Cneniajbi po3aian GyHIAMEHTATLHUX MATEMATHYHHX AHCLHHILTIH

lopoaniii M.®. Ocuopu matemarnunoro anamisy / M.®. Topoamiit. 10.B. Mutnuk, O.1.
Kammiposebkuii. — Kuis: KM Axanemis, 2004. — U.1. - 98c.

JoxenkoBa O.10. Maremarnunnii ananiz v npukianax i 3azauax / O.10. Tioxeukosa. T.B.
Konecnnk, M.A. JIsmenko, Ta inwi. — K.: .Buma mkoza™, 2003. — 470 c.

['pebenrox C.M. Matematnunnii ananis I qudepenuianbie uncienns GyHkuii oaniel 3MiHHOL:
KoHcnekT Jekuiit s cryaeHTiB Hanpamis niarotopkn «Matematikay. «[Ipukiazna
matemaruka». «Iudopmaruka». «[Iporpamua inxenepis» / Vi, C.M. I'pedeniok. H.M.
JUsuenko. ML1. Kanmenko. 1.B. Kpacikosa. O.0. Titosa. B.B.JIeoutsesa. — 3anopixoks:
3HY, 2011. -89 c.

Temsimer A.JI. Buiia Mmatemaruka y npukiasax ta zagadax. Y. 1. Jliniiina anreGpa i ananituuna
recomerpid. Jludepenuianpne uncaenns Gpyukuii oxuiei 3minnoi / AJl. Tepswes, O.I'.
JluteuH. — XapkiB: XTYPE, 2002. - 552 c.

Bosioimna T.B. BuGpani nuranus nidiiinoi aareGpu Ta aHamtiTHYHO! reoMeTpii : HaBY. nocio.
Jutst ety cnell. «lagopmaruka» / T.B. Bosomnna — Jlyubk : Boul. Hau. yH-T im. Jleci
Vkpaiuxu, 2010. — 116 c.

Tpaskin 0.1, Jliniiina anreGpa i aHaniTHuHa reomeTpis : Hasd. nociou. / 10.1. Tpaskin. — X. :
Maiinan, 2009. — 416 c.

Camoitnenxo A.M.. Ilepectiok M.O.. Ilapaciok 1.O. dudepenuiansui pisusuns: Iliapyunuk, —
3-re BUI.. nepepo0. i gon / A.M. Camoitienko. M.O. Tlepectiok. [.O. Ilapaciok. — K.:
Bunasnuvo-nonirpadiunuit nentp “Kuiscbkuii yuigepeurer™, 2010, — 527 c.

3iobanoB O.€. ludepenuianpni pieuauus: Hapuansnuit nocidbnuk / 31i06anos O. €. Binnuus:
JlouHY imeni Bacuas Cryea. 2018, - 72 ¢.

Kanentox [LI. Jludepenuianeni piBusnug: Hapuansnuii nociouuk / ILI. Kanenwk. 10.K.
Pyaascokuii. P.M. Tauiii. ta in. / JIbsis: Buaasuuurso Jlbsisebkol noaitexniku. 2014, -
380 c.

['oit T.I1. Jludepenniaibai piBHsHHS: HaBuaabHUE nociouuk / T.IL Toii. O. B. MaxHeii. — Bu1.
2-re, BUNp. Ta jgom. — TepHoniab: HaByanbHa kHura — boraan. 2014, — 360 ¢

Kypna JI.B. PiBusHus marematuunoi ¢izuku : HaBu. nocid. / JI.B. Kypna, I'.B. Jlinuuk. — Xapkis
: Buz-Bo «lligpyunux HTY «XIII». 2011. - 312 c.

MapkoBuu B.M. PiBusnus marematuunoi (i3uku : HaBy. noci0. / b.M.Mapkosuu. — JIbBiB:
Brnasuuutso JIseiBebkoi nomitexuixu, 2010, — 384¢.



llepecriok M.O.. Mapunens B.B. Teopis pisusins maremarnunol ¢gisukn ' M.O. [Nepectiok. B.B.
Mapuneun. - K.:JIndias. 2014, - 363c.

3. Metoan o04nc/IeHb

Tperunux B.B. Meroan obuucaenn: Y. 1. Yucenbni Metomn anreGpu: napy. mnocid. / B.B.
Tperunux, HJI. JTrobamenko. — K.: KI1I im. Irops Cikopceskoro. 2019, — 138 c.

Mycisika B.I'. OcnoBu unciosux MeTois: miapyunuk / B.I'. Myciska. — Jluinpo: JIIPA. 2017. -
2908,

JIsmwenxko b.M. Metoan obuuciens: HaBu.-MeToa. mocid. / B.M. Jlsmenko. O.M. KpusoHoc.
T.A. Baka:nok. — Kuromup: Buia-so ALY, 2014, - 228 c.

3agaunn B.M. Uucensni Meroan: Hapu. nocid. / B.M. 3agaunn, LI, Kontomenko. — X.: Bua.

XHEY im. C. Ky3neus. 2014. - 180 c.

Jas aneunniin BHOIpKOBOT YacTHHH

3a BuGopom 1: «MaTemMaTHYHE MOJAETIOBAHHS TA 00UHCIIOBAILHI METOAH»

1. /luckperHa MareMaTHKA

bouaapenko M.®. Komn'iotepna auckpetHa matematuka: Iliapyunuk / bonaapenko M.@..
binoye H.B.. Pytkac A.I'. — Xapkis: «Komnanis CMIT», 2014. — 480 c.

Kapnayx T.O. Beryn 1o auckpersoi mareMatuks / T.O. Kapnayx. A.b. CraBposcbkuii. — K.:
BIIL] "Kuiscskuii ynisepcuret"”, 2006. — 109 c.

Tpoxumuyk P.M. Bynesi ¢yuxuii: HaBuaneauit mociéuuk / P.M. Tpoxumuyk. - K.: BIII]
"Kuischkuii yHiBepeutet". 2001. — 81 ¢.

Tpoxumuyk P.M. 306ipuuk 3amau 3 teopii Oyviesux dyuxuiii: Hapuaneuuit nociduuk / P.M.
Tpoxumuyk. — K.: BIILL "KuiBebknit vaisepeutet”. 2001. — 103 c.

2. MeToi onTHMIBALIT TA 10CTi/IAKCHHS onepatii

KicenboBa O.M. YmucenbHi Meroau ontumizauii: Hasu. nocid / O.M. KicemboBa. A.€.
[Tlegenbora. — J1.: Bua-so JIHY. 2008 - 212 ¢.
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