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L. 3MICT PO3ALJIB TA TEM AUCUUIIJITH

3araabHa YacTHHA

1. Mero/1010ris1 Ta oprasizauiss HAYKOBHX J0C 1 KeHb

[Ipuknaana MareMaTHka — KOMIUIGKCHA HAyKOBa raly3b CHOPSMOBAHAa Ha pO3POOKY
MaTeMaTUYHHX Ta KOMII FOTEPHHUX MOJIe/el CKIa/(HUX CHCTEM Ta NpOoleCiB. ska 0a3yeThes Ha
(GYHIAMEHTATLHUX MOHATTAX MareMaTHYHOro aHatizy. IM(EpEeHLIaTbHOIO YMCJICHHA. TEOpii
QYHKLIH: KIacHuHUX MeTojax o0uHceieHb Ta no0y, 108l aIropuTMiB: MOJICIIOBAHHL. aHali3l Ta
ONMTHMI3AINT CKJIAIHHX CHCTEM: MOIEMIOBAHHI KOMIIIOTEPHHX cHeTeM 00poOKH iH(opMmaltii:
TEopii KEPYBAHHS | MPOrHO3YBAHHS., HPHHHATTI PilICHb B YMOBaX KOH(IIKTY. HEBH3HAYCHOCTI Ta
PU3HKY: AITOPHTMI3ALLIl, MPOEKTYBAHHI MPOTPAMHOr0 Ta anapaTHoro 3ade3rneyeHHs.

Hayka sk cucrema 3Hadb. OCHOBHI NOHSTTS HayKH. [IOHATTA HAYKOBOIO J1OCIILIKEHHSL:
OCHOBHI O3HAKH T4 XapakTePHCTHKH. BHMOrHn ;10 Bu3HAa4YCHHS HAVKOBHX J0¢1iTAKeHb, OcHOBHI
BH/IH HAVKOBHX JI0CILIKEHD.

MeTo10:10118  10C I KeHHs.  3ara/lbHOHAYKOBI  IIPUHIMIM  Jloc:keHHs. KoHKpeTHa
HaykoBa MeToa0:10r18. MeToan i TexHika jgocaiukenns. [loHATTS Ta 3araibHa XapaKTepHCTHKA
EMIPHYHHX METO/1iB HAYKOBOTO JOC/IKEHHS,

CrocTepekeHHs K eMIipuYHuil METO/I HayKOBOTO J0CITIGKEHHS. EMIIpUYHI METO/14:
BUMipIOBaHHSA. MOpPIBHAHHA, y3aradbienns. Excnepument. CyTHICT Ta XapakTepHCTHKA
OCHOBHHX TEOPETHUHHX METOIIB HAYKOBOTO J0CTiTkeHHs. (OCOONMBOCTI JIOMYHOrO Ta
XPOHOJIOTYHOrO MiJIXOIB MPH MPOBEICHHI TEOPETHUHHX JIOCI/IKEHb.

@opMH BUKIATY MaTepialiB JOCTi/DKeHHs Ta HayKoBi BHAaHHA. POPMH BHCBITICHHS
niacymkiB HayKoBoT podoTH. YcHa nepeiaua iHGopmalii npo HayKOBi pe3y IbTaTH.

2. CneriaabHi po3aian Gy HIAMEHTATLHIX MATEMATHUHHYX IHCIHILTIH

Oyukuii. Pisni o3navenns Gynkiii. Onepaiti Hal HenepepBHUMU QYHKIISAMH.

O3nauenns noxigHoi Ta 11 reomerpuuna iHtepnpetaiis. JlocaiukenHs (yHKIOH 3a
J0IIOMOIroro HON.L'IHHX. YMOBH J10KAJIBHOTO CKCTPCMYMY.

Hesusnauenuii idTerpan Ta Horo ocHOBHI BiacTHBOCTI. [lpakTiyhe 3acTOCYBAHHA
onepauii IHTErpyBaHHsl.

YucnoBuit psi. doro cyma. 30imnicts. Baactupocti 30imuux psiie Ta KpuTepii
30iHOCTI. BiacTHBOCT aGCOTIOTHO 301KHUX PAIIB.

@®yHKIIOHATBHI PN Ta 1X 301KHICTD.

dyukuii GaraTh0X 3MIHHUX. IX HerepepBHicTb Ta BracTHBocTi. HeoOXiami Ta ocrarHi
YMOBH JIOKAJILHOIO EKCTPEMYMY.

[ToHSITTS| MATPHLI, KpHTEPii HEBUPOKEHOCT] MATPHIIb. MaTpuyHi piBHSHHSL.

CHCTeMH JTHIMHUX piBHsHL, DYHIAMEHTATBHA CHCTEMA PO3B A3KIB 0JHOPLIHOT CHCTEMH
JTiHIAHUX PiBHSAHD. 1T BJIACTHBOCTI.

JIinii sipyroro nopsuky, iX KaHOHIUHI PIBHAHHS Ta 300paKeHHs.

[ToBepxHi /pYroro mNOps/Ky. iX KaHOHI4HI pIBHSHHS Ta 300pameHHS. Merom
NpUBEICHHS JIiHiil Ta MOBEPXOHB APYTOro MOPSIKY /10 KAHOHIYHOTO BHILY.

Jluepenuiaibhe piBHAHHA Ta HOro po3s’s3kH. [lpukiajani 3a1a4i. WO NPUBOIATHCS 10
JMepeHIiaIbHUX PIBHAHD.

Pigusiiig 3 BIAOKpeMTIOBAHHMH 3MinHiMu. OHopiani audepeniiaibui  piBHSIHHES
nepioro nopsaky. JIinifiHi audepeniaibHi pIBHAHHS [EPLIOro MOPSIKY. Meto,1 Bapiauii
CTa’luXN.

TeopemMu 1po icHYBaHHS. €IHHICTb Ta NPOJOBKYBAHICTL PO3BS3KY za1aui  Kouwii.
JaseskHicTs po3s 3Ky 3a1aui Kouli B 104aTKOBHX JIAHUX Ta MapameTpiB.

PiBHSHHS. HE PO3B’A3aHi BiIHOCHO NOXIJHOL. IcHYBaHHS PO3B’A3KIB, 0cOBJIMBI PO3B A3KH.
Pisusnns Jlarpanxa ta Kaepo.



Skicna Teopis jmdepenniaibHUX PIBHSHE BHIIAX N0PSIKIB. IHTErpoBHI THIIH PIBHSIHB N-
ro NOpsIKY.

3araibha  TeOpis  THIHUX  cHCTeM  M(pepeHIIaTBbHHX  PIBHSHB  D-TO HOPSIIKY.
DyH1aMEHTAIbHA CHCTEMA PO3B'SI3KIB. 3araibHuil po3B M30K J1iHiliHOT O,IHOPI,THOT CHCTEMH.

Crifikicts 3a JlAnynoBuM no:owkenb piBHOBATM. ACHMIITOTHYHA CTilKicTb. OCHOBHI
TEOPEMH 1Po CTiHKICTh. CTiliKicTs AiHilHUX cHeTeM i3 cranumu koediuienTamu,

OcobmuBi Toukn miniifHUX Ta HeniHifiHMx cucrem. Hesinilini aBToHOMHI cHeTeMu
JPYTOro NOpsKY. iX dineapu3aitis. CTifikicTs 3a nepmnM HabIMKEHHSM.

Jndepenuianshi pisusuus y wacTHaHuX noxizaux (JIPUI) rinepGosmiunoro tuny 3asaui
OITHCY BLILHHX KOJHMBaHb CTPYHH (HECKIHUEHOT. HAMIBHECKIHYEHOT. CKIHUEHOI0 po3Mipy).

APUIT napaboaiunoro Tumy. 3agaui onuey po3MOBCIOUKEHHS Temia vy CTPHIKHI
(CKIHYEHOrO pO3MIipy. HAiBHECKIHUEHOTO, HECKIHUYCHOIO).

JAPYIT estinTiynoro tuny. @yH1avMenTalbHi po3s’s3ku piBusuns Jlaniaca y npoctopi ta
Ha rowmbi. Inrerpaipni dopmymu I'pina. ®ynkuis I'pina Ta i1 3acTocyBaHHs B 3ajauax
eJIIITHYHOTO THITY,

3. Meroaun obuncien

Habmuwkenns  Qynxuifi 3a 1onomoroio intepnoisiiinoro Muorouiena Jlarpamika.
IHTEPHOJSIIIHHUX MHOI'OUJICHIB HeroToHa. MeTo.1 HaliMeHIIUX KBa/paTiB
CePEAHBOKBAIPATHYHOrO HAOMKCHHS (PYHKIH.

HucelbHe iHTErpyBaHHS 3a JOMOMOrOI0 KBAPATYPHHX (DOPMYT  iHTepnoJsiliitHoro
tuny: opmyna Hetorona-Koreca.

KBaaparypui ¢opmy:11 HaiiBHINOro a1redpaiyHoro crynens Tounocti: gpopmyna Iayeea.

Meroan po3s’ssyBaHHs HeNiHIHHMX pPIBHAHB: METOH MPOCTOI iTepauii, METOA  XOp/.
Mmetox Hetotona, YMoBu 30ixHOCTI (0€3 noBeaenns). Oninka noxudku (6e3 noseneHHs).

[Ipami merom poss’asysanna CJIAP: meto [Mayeca, MeTO KBaAPaTHOTO KOPEHS., METO,T
OpToroHaTizamii.

ITepauiiini Metoan po3s a3yBanus CJIAP: mero; npocrol itepanii. mMero1  3eilies.
YMoBH 301kHOCTI MeTO LB (0e3 JoBeacHHS ). Ouinka noxuokH (0e3 J10BeIeHHS ).

AHaNTHYHI METOIM po3B’s3yBaHHs 3ai1aul Kol ju1s 3BuuaiiHux udepeHiiaibHuxX
piBusinb (3JIP): merox IMikapa. MeTo1 po3K/Ia/1@aHHs O3B A3KY B PAL.

Uncnosl metoan poss’ssyBanus 3ataqi Komi s 3/IP: meroan Pyvure-Kyrra., metoan
Azamca. Iops1ok ToyHocTt MeTo, 1B (6e3 10Be/IeHb).

Bubipkosa vacTuna

3a pubopom 1: «MaTemaTHUYHE MOIETIOBAHHS Ta 00UHCTIOBAJILHI METOHY

1. Jlnckperna MaTeMaTHKA

[ToHATTS MHOMKHHM. crocoOM MNpe/CTaBlIeHHs MHOMXKHH. Onepauil Hajl MHOKHHAMH.
Po3Ourrs Ta nokpurra. BiactuBocTi onepaitiii Hajl MHOKHHAMH. YHIBepcalbHa MHOKHHA.
by:zcan. Peanizauis onepaitiii Hal NAMHOKHHAMH YHIBEpPCYMAa.

YnopgakoBaHa MHOXKHHA. TOpAMHI  100yTOK MHOKHH. Bianowenns. KoMmmosuiis
BiIHONIeHb. BracTuBocTi BijHOUEHb. BiHOIEHHS eKBIBAIEHTHOCTI. KJac eKBIBaJIeHTHOCTI.
Biznomwenns nopsiaky. migiMannuuii  enement. Bignowienus gominyeanbs. Cumerpuune
BiaHOWeHHsa. Komnosuuis BijHomens. MYHKUIOHAILHE BLIHOHMICHHS. THIM  BLI0OPAKCHb
(in"ekntis. Giekitist. crop’ekitis).

OyHKLIT a1reOpH JOTIKH. TPHKIAIH JoriuHux GyHKUid. Po3kiiaaenns Oy.IeBUX (PYHKIIH
3a 3MIHHUMH. JlockoHasia M3 IOHKTHBHA HOpMaiibHa (opMa, [pPUBEICHHS M3 KOHKTHBHOT
HOPMa.1bHOT (POPMH 10 BHIVISLTY JIOCKOHAOT 1M3 FOHKTHBHOT HOpMAaIbHOT (DOPMH.

3amMkHeni kiacH, BiaacTHeocTi 3amukanug. Koacw ¢vukniii. mo 36epiraiors 3Hauenns
koHeranT. [Ipunuun asoicroceTi v auckperHii matemaruii. Kiac camosoicTux ¢yukuiii. Kiac



MOHOTOHHUX (yHKi. Kiac iniiiHux Qyukiii, Aaredpa JKerasikina. noaunom JKeraikina.
@Oyukuionazipia nosuora. Jlema npo vemonotonni ¢yukuii. Jlema o HediHifiHUX QVHKILSX.
I'eopemu npo ¢yukuionaasHy nosHory. Teopema [locra.

2. MeToan omrrumizanii Ta jloc/ i/ KeHHS onepantiii

[locranoBka 3a1a4i onTuMizalil Ta ocHOBHI NOHATTA. [IpUKIaau ekcTpeMaibHUX 3a71au
Ta X (opmanizaiis. OCHOBHI KJacH eKCTpeMaTbHHX 3871a4. YMOBH ICHYBAHHA pO3B A3KIB
CKCTpeMaIbHHX 3ada'. Knacuunuii MeTo1 3HaX0IKeHHs eKCTPeMyMIB (DYHKIIT O/ HIET 3MIHHOT.
KnacuuHHii MeToJ 3HaAXOKeHHS eKCTpeMyMiB (YHKIIT 6araThoX 3MiHHMX. Mertoan
PO3B A3YBaHHS KJIACHYHOI 3a/1a4i Ha YMOBHHH eKCTpEMyM.

Teopernuni ocHoBu onrtumizauii. Onyxii MHOkuHH. Onykai ¢QyHkuii Ta iX ocHoBHi
BJ1acTuBOCTI. Kpurepii onyknoceri nudepenuiiioBuux ¢pyukuii. CyGrpanienT ta cydmdepenmian
OIYK:I0T (pVHKILUT Ta TX BIACTHBOCTI.

HeoOxiani 1 gocratni yMoBH exkcerpemymy. HeoOxiani ymosu minimymy B 3aj1auax
YMOBHOI onTuMi3anii. YMOBH ONTHMAIBHOCTI B 3a1adi YMOBHOT ONYKI0I HeupepeHuiioBHOT
ontumizanii. Teopema Kyna-Takepa. /ludepennianbua ta cybamndpepeniiaibia Gpopmu teopemu
Kyna-Takepa Ta ii y3araibHenns. J[BoicTicTh B 3a1a4i ONYKJIOr0 MpOrpaMyBaHus.

Uucs0Bl METOAH OJHOBHMIPHOT onTHMizauii. MeToa iIeHHs BLAPI3KY HAaBMLT (METOI
;uxoroMmit). Meroa 3o00toro nepepizy. Mero;r ®iGonauui. [TopigHsiHHS MeTO/UB J1iHIHHOIO
MOIIVKY.

Yucnori mertoam 0e3yMoBHOI onTumizanii. MeTo nokoopIMHaTHOro cnycky. MeTol
koH(irypauiii. metojx Posenbpoka. Meroa nomyky 1o jiedopMoBaHoMy OaratorpaHHHKY.
I'panientni seroaun. Metonx HbeioToHa. MeToaM CHpsIKEHHX HANPSIMKIB Ta CHPSIKEHHX
rpagicuTie. Meroa crnpsbkenuX rpaaicHtiB. MeToau 3MiHHOT METPHKH (KBa3iHBIOTOHOBI
METO/IH).

Uucnosi MeToad yMOBHOI onTHMizauil. Metox npoexuii rpagieHTa. MeToa YMOBHOrO
rpagienTa. Mertox niHeapusauii. MeToan MOMIMBHX HanpsMmKkiB. MeToa BiOKpeMIIOYOL
rineprtotau. MeTtoam mwtpadpuux GyHkiii.

Yucnosi Metoau Oe3yMoBHOT HeudepenuiiioBanoi ontuMizauii. Metoa y3araabHEHOIO
rpagicHTHOrO CIYCKY. Y3arajbHEHHIT rpajJieHTHHI CIIYCK 3 PO3TArOM MPOCTOPY B HAMPAMKY
cyOrpanienra. r-aciropurm H.3. Illopa.

3. basu qaunx ra indopmauiiini cueremn

XapaktepueTuka — moHsth  “baza janux”. TlHopmaniiina cucrema”. “CHcrema
vopagiainns Oazamu j1anux”. Etanu npoektyanns b/l Moaeai qanux.  Peasiiina Moe’Tb
JaHux. Ba3oBi MoHATTA pessUiiiHOT MOJeAi JI@HMX: BiJHOLICHHS. KOpTEeX. aTpulyT. Til0.
CTEMiHb. HOTYKHICTh BIIHOUICHHS.

Cxema pensauiitnoi BJI. ITonsitts nepsuunoro ta 30BHimmboro kmoua. LlimichicTs
penauiiinux ganux. Onepauii. ski MOXyTh mopywntH witicHicts BJI. LligicHicTs penanifnux
nanux. Ilotenmiiini ta 3oBHimmi ioui. LliicHicTs 30BHIIMHIX KitOWIB. TUIK 3B™SA3KY MIK
tabaunsamu BJ1. Mosousi adomanii B tabauusx bl 1lpusnavenns Hopmasiizauii, Hopmaibhi
¢opmu BigHOUIEHL. KOopekTHiCTh mpouexyp Hopmaisauii. [Tonsatra Tpansakuii. Tpansakuii Ta
BiIHORIeHHS JaHuX. Teopema Xesa.

Cyuacni CKBJI. SQL — wmoBa ctpyktyposannx 3anutis. Oneparop SELECT. ®opwmar
oneparopy. 3actocyBanns kaouosoro ciosa WHERE. 3annce ymoB nowyky [u1s no1is pissoro
tuny. Onepatop SELECT. ®opwmar oneparopy. 3acrocyBanns inodosux eiis DISTINCT . AS |
ORDER BY. 3acrocypanus kmouosux cis JOIN ... USING .... NATURAL JOIN. GROUP
BY.... HAVING. 3actocypanns kmouosux ci1iB COUNT. SUM. MAX. MIN. AVG.
Jacrocysants knodosux ¢ais IN EXIST . NOT EXISTS . UNION . INTERSECT. EXCEPT.

@opmar Ta npushauenus oneparopis INSERT. UPDATE. DELETE. ®opmar Ta
npusnauenns oneparopis CREATE TABLE. ALTER TABLE. DROP TABLE.



4. Onepaniiini cereMn Ta cucremMHe nNPorpaMyBaHHs

Ocnosni koHuenuii onepauifinux cucrem (OC). Tlonstrs onepauiiinoi cucremu, ii
npusHayeHHs Ta Qynxuii. Kiacudikaiis cyvacHux onepartifinux cucrem. @OVHKILIOHATBHI
KOMIIOHECHTH OMNEpalliiiHuX cHCTeM.

ApXiTeKTypa onepauifinux cucrtem. ba3osi NOHATTS apXiTeKTYpH omepaltiiiHux cucreM.
Peanizanis apxitektypu OC. OC ra ii orouenns. Ocobausocti apxitextypn UNIX. Linux.
Windows.

KCP}'BHHHH [mponecamMm Ta INOTOKAMH. bazosi MOHATTH npoueciB i MOTOKIB.
bararonorokosicts Ta ii peaiizauis. Kepypanus npounecamu B UNIX iLinux. Kepysaums
npouecamu y Windows. Kepysauns notokamu 8 UNIX, Linux, Windows.

[Imanysanng mpoueciB i mnorokie. Buanm mnianyBaHHA. AJAropuTMH  [IaHYBaHHSL.
Peanizauis nnanysanus B Linux. Peanizanis nianysanus BWindows.

B3acmonis mortokiB. OcHoBHI mpoGiieMu  B3aeMoiii 1OTOKIB. Bas3oBi MexaHizmu
CHMHXpoHI3alii noTokis. Baemois norokis v Linux. B3aemozis notokis y Windows.

MixknpollecoBa B3acMolis. Buym ta 6a30Bi MexaHi3MHU MiKIIPOIECOBOT B3acMO 1T,

KepyBanus onepatuBHoio nam'strio. OCHOBH  TeXHOJOTIT  BIPTYAILHOT maMm siTi.
CermenTantis nam’ati. CTOPIHKOBA Ta CTOPIHKOBO-CEIMEHTHA OpraHizaiis mam sri.

Jloriuna oprauizauiss  ¢aiiziopux cucrem. Tloustrs  daiiay 1 daiizosoi  cucremu.
Opranizauis indopmauii v daiaosii cueremi. Onepanii na1 aiiiaMu i kKataioramu.

Peanizauis aiizioBux cucrem. Iutepdeiic siprvasibroil Qaiiziosoi cucremu VIS, Maiiosi
cucremu ext2fs [ ext3fs. daiiziora cuctema /proc. Qaiijosa cucrema NTFS,

5. Teopist npuiinaTTS pilmens

[IpuitHsiTTst pluleHb B YMOBAX HEBH3HAYEHOCTI. OOYMOBJICHOI HE3HAHHIM., AKCIOMH
kopucHocTi. [loHATTa HepaHAOMI30BaHUX Ta paHAOMI30BaHUX  po3B'A3KiB.  Kpurepii
onTUManbHOCTI. CTaTHCTUYHI PO3B'SA3KH.

[TpuiiHsTTS pilIEHE B YMOBAaX HEBH3HAYEHOCTI. OOYMOBJIEHOT CBIJIOMOK I[POTHIELO.
Jluckperni Ta HenepepBHi Mozeni. llpunHuunm obepesxkeHocTi 1 BpiBHOBaKeHOCTI Ta iX
BHKOPHUCTAHHA B TEOPIT.

OcHoBHa Teopema Teopii Matpuunux irop. [losuniitna opma rpu.

Kooneparushi Ta HekoonepaTHBHI MiaAX0 H B MpuiHATTI pimeHb. Kiacudikamis 3anau
Teopil NPUITHSTTS pilleHb.

6. InTeexkTya abHi cHeTeMH

dopmastizalis 3HaHb B CHCTEMAX LITYYHOro iHTEIeKTY. CTPYKTVpa J0CIIKEHD B ra1y3i
IHTCICKTYaIbHHX CHCTEM,

Ilpeacrapienns 3aj1au vy cucTemax wtyytoro iurtesexty. [lpeacrasienns 3azaq y
npocropi craniB. [IpeacraBieHHs 3a1a4 LIISIXOM 3BeIE€HHS 10 1138124,

Mojeni npescrasienns 3HaHb. JIOriKo-J1iHIBICTHUHI MOJIe/l — pelisiliiiii Ta npe/IKaTHI.
Gopmaibhi cuecTeMu. Mepexi Ta Qpeiimu.

ExkcnieprHi Ta giarHoctHuHi cucreMd. CTPYKTYpa eKCHEepTHHX CHCTEM Ta iX peasizaulis.
Mojem pgificHocti. MexaHisM BUBOAy. CHCTEMHM, 10 HAaBHalOTh. ADXITEKTYpa 10 CHOCOOY
po3B’si3aHHs 3ajadi (cuTyauilini mozeni). TecTyBanns 1 giarHOCTHKa (CKCNCPTH3a 3HAHD).
KepyBanHs HaB4aHHAM (CHTYaliliHe KepyBaHHs). BuBeaeHHs B yMOBAaX HEBH3HAYCHOCTI.



3a BuGopom 2: «Komn’rorepna mexanika»

1. Obunc.0BaILHI MeTO, 1 Teopil npy:RHOCTI

PiBuanus pyxy ta piHoBaru. PiBHsHHS pyxy Ta piBHOBarH B IHTIHIPHUHIN cucTeMi
KOOp/AMHAT. ['0/10BHI HANIPYKEHHS.

Tensop Mazol jedopmautii. Bupasu [vis KOMIOHEHT TeH3opa Maiol jJedopmallii uepes
NePeMIIICHHS B JICKApTOBIA Ta LMIHAPHUHIN cucTemax Koopaunar. [ozosui jedopmauii.

YsarazipHenuit 3akon ['yka s anisotponnoro marepiaiy. PisHi BHHQIKH 1pyikHOT
CHMETpIT (10 i30TponHoro marepiaiy). ViaraibHewuil 3akon l'yka LIS 0HOPIIHOTO
130TPONHOIO Tija.

3anaua Teopii npysxHocti B nepemimentsx. Ilpunumn  Cen-Benana. Teopema
Kaaneitpona.

@opmy:1a berri 1 Teopema B3aemHocTi berTti. Bapiauiiine pisuaunus Jlarpanxka. Meto
Pirna. IMpunnun mMiniMmyma gonatrkosoi poGotu. TIpe/ictaBieHHs nepeMillieHb Yepes rapMoHiitHi
1 OirapmMoHiiini GyHKUiT.

Pose’ssok Kenbsina. Enemenrtapuuii poss'ssok Byccinecka | poay. Exementaphuii
poss'azok byccinecka 11 posy. 3ajaua Byccinecka (11po j1it0 30cepe/KeHOT CHIIM HA NIPYKHUI
msipocrip). @opmyian CoMinbaHu. 3ataua I'epua (MoCTaHOBKA i OJlepiaHHs IHTEPATBHOTO
piBHAHHA). PO3B 30K iHTErpasibHOrO piBHAHHA | 0C/Ti/pKeHHS 3a1a4i [Nepua. Bunajiok ocboBol
CHMETPIT.

HaniroGepHennii mMeto;1 Cen-Benana. TloctaHoBKa 3aj1a4i KpyueHHs Ta 3rHHY Opycy.
Oyukuig nanpykens. [lorenniaasna dyuxnis wkpaiioroi 3aqaui Cen-Benana. MemGpanna
anazorist [panras. JIga Tuny xeu:e. [lorepxueri xeu:i Peses. Xeuai Jlsea.

2. I1;10eka 3a1a4a Teopii NPY:RHOCTI Ta MexaHika pyiinyBanns

Oyukuis Hanpyx)eHb Epi. IlpencrapienHs nepemiiiess 3a ii jonomororw. KommiekcHe
npe;acrasiaeHns Qyukuii Epi. @opmysnn Kosocopa-Myexenigiiai. CTpyKTYpa KOMILIEKCHHX
MOTEHLIAIB Yy BUIAIKY 0JHO3B A3HHX, MHOIO3B SI3HUX. CKIHUEHHX Ta Oe3MeKHUX obiacTeii.

OcecuMeTpuuHi rpaHHyH] 3a1a4l Teopil NPY/KHOCTI U1sl KPYroBoi 001acTi (30BHIIIHS Ta
BHYTpilHsA). Muoro3s’s3ui obmacri. Yactunui eunajaxku. Kiacuuni saaul miockoi Teopii
npyxHocTi. [T1ocki 3agaui Teopil NpyKHOCTI, SKi 3BOJAATHCA 10 3a7a4 JiHIHHOro CIps:KeHHS.

Heonno3uauni nepemitenns. [ToustTs quciokanii. TpiugHa, 0co0IMBOCTI pO3B A3KY.

OcHoBH 1iHiiiHOT Mexanikn pyiiHyBanHs. [loustrs auciokauii. TpinHa. 0cob:MBOCTI
po3B a3ky. KoediuienT iHNTEHCHBHOCTI HANPYKeHb Ta IHBapianTHHIT iHTerpal.

3. Teopis niacruuHoCTI

Mexaniuni BI4CTHBOCTI TBEpAMX TiI. YMOBM IUIMHHOCTI MEPBHHHO-I30TPOIHOTO
Marepiaiy.

Teopist Maaux npyikHO-IUIaCTHYHHX Jleopsmaniii. Tlocryaar Jlpykepa. AcouiifoBanuii
3AKOH ITHHHOCTI.

[locTaHoBka OCHOBHHX 3aj1a4 TeOpii IUIACTHYHOCTI. 3araibHi TEOpEMH Teopil MajHx
NPY:KHO-IIAaCTHYHHX JIeopMaltiii.

ITpocTimi 3aaaui reopii rwiactuunocTi. [Ipyxuo-nnactuunuii Burun 6anok. [lopoxuucra
KYJIsl i1 JJI€I0 THCKY.

Xapaktepuctuku 1 JtiHiT koB3anus. [lpoctimn npukiazy 1oaiB Koss3aHHda. KpydeHHs
NPH3MATHYHHX CTCp}I\'HiB.

4. Kpurepii minnocTi, Teopist criiikocTi Ta Teopis n1acTun i 000.10HOK

CTaTHHHU METO/1 BU3HAUCHHA KPUTHYHHUX HABAHTaKeHb. 3a1aua Efiiepa 1 cTepikns.
BIUTHB YMOB 3aKpillIeHHs KiHIIB CTEPKHS HA KPUTHUUHY CHJIY BTPAaTH CTIHKOCTI.
Jlunamiunnii kputepiit crifikocti. CTIHKICTb CTEPIKHS /1 €10 CLIKYBATBHOT CHITH.



Kputepii minnocti Ta ix ananis. Kiacuuni kpurepii minnocti. Pyiinysanns marepiasis
MPH HAABHOCTI TPILIMH Ta IHIIKX Je(EKTIB CTPYKTYPH.

OcuoBHi  criBBiaHOMmEHHA Teopii ToHkux iacTud. OCHOBHI NPHINYIIEHHS Ta
CHIBBI/IHOLICHHS GE3MOMEHTHOT Teopii 060.I0HOK.

Bicecumerpuuna 1edopmaitist 06010H0K oOepTatHs.

3a gubopom 3: «Mexanira piaunu, razy Ta niazmm»

1. Aeporiipomexanika

Mogje:s cyuiasnocTi cepenosuia. Meroa Efiziepa ta metox Jlarpanska. sk j1Ba niaxom
J10 OITHCY PYXY cylinbHOro cepeosuina. Kinemaruka. OcHoBHI nonstTs. TpackTopil YacTHHOK.
Jlinii ctpymy. [Ilousitrst Hectucaoi piaunu. Pisnsuus nenepeppHocti. CHiM. 10 1iIOTH Ha
pianny. [lonsrra ineaisnoi pizunn. PiBHsHHS pyxy mis izeansnoi piavuu. PisusHHS pyXy B
Hampyrax. [inpocratuka. PiBuanns rinpoctatuku. Posnoin Tucky B piaumni B nosi cui
THAMIHHA.

lipoctaTnunuli napagoke. bapomerpuuna ¢opmysa. 3akon Apximena. Bianocha
pisHopara. Pipnsnusa pyxy Eiinepa B ¢opmi 'pomexu-Jlsmba. Inrterpan Bepuy:ii. Interpan
Komm -Jlarpana.

[11ocki 3a1aui riipoMexaniky i1eaibHOT HECTHEIOT piAMHH. BIacTHBOCTI KOMILIEKCHOTO
norenuiany. Ilpukiaan aHadTiTHUHEX (QYHKUIH Ta IX rizpoamHamiude TiaymaueHHs. ®opmyan
Harmmrina-baasiyca. PospaxyHOK CHIIM Ta MOMEHTY. 1110 J1IHOTh Ha J10BiZIbHUIT npogiis. Teopema
Kykosebkoro. 3agava npo  olTikannsa Kpyrosoro uuiainiapa. OOrtikanns uwuiainapa  06e3
HAPKY.IsLii. Bu3HAa4YeHHs NOTB IIBHIKOCTEH Ta 3HAYCHHS THCKY HA NOBEPXHI UMITHIPY.
OOGTikaHHs UHITIHIPa 3 LHPKYIsUieto. MeTo 1 koHpopMHHX BL100pakeHsb. 3a1a4a npo o0TikaHHs
CMNTHYHOTO KOHTYpY. Dyukuis JKykosebkoro. Obrikanus nnactunu. Iloctyaar Yanaurina-
Kyxosebkoro. Ilpocroposi 3azaui izeansnol piguau. Teopema Tomcona. Tepema Jlarpanixka.
Ilepmia teopema npo 30epiraHHsi IHTEHCHBHOCTI BHMXOPOBHX IiHiii. Jlpyra Tteopema mnpo
30epiraHHs IHTEHCHBHOCTI BHXOpOBHX TiHiil. Po3B’s30k 3amaui mpo pyx cdepu B ineanbHii
HECTHCIIH piauHi.

3axoH Hetorona 1i1s B s3koi pinnnu, Yiaraisuenuii 3akon Hetotona, Cuctema piBHSIHB
Har’c-Croxkca. Teuis Ilyazens. 3akon Ilyazens-I'arena. Teuis B's3k0i piaunu B wmapi. 3aKoHH
noi0HOCTI Ta KpuTepil nmoaibnocTi a1s pyxy B'a3kol piaunu. [eomerpuuna ta KiHemaTHuHa
no1i0HicTb, TypOy/eHTHICTh Ta METOH ocepe/IHeHHs. BiacTHBOCTI MPOIEYPH OCepe/IHEHHS.
Ocepeanenns piBHsub Hap’e — Crtokca., Haiinpocriun mozeni typOyaentHocerti., ®opmyia
[Ipanariasa. YuiBepcaiabHuii Jorapugmiunuii npogins. TypOyieHtHa Tewis B TpyOi. Bruuis
wopctkocTi. ['ipasiaiuni Brparu. @opmysa Hikypaiasze. Micuesi onipu. Teuiss pijuHu yepes
OTBIp.

2. NazoBa annamika

OcHoBHI napaMeTpu Tediil pijnH Ta razig. llpo ocoO:1uBoCTI AMHaMIKH ra3y. Biiomocri 3
TepMOIMHaMiKH, LLIBHAKICTB 3BYKa B rasi. Yuc/10 Maxa. Ak KpUTEpiH JMHAMIYHOI CTHCIHBOCTI
razy. PiBHsSHHS eHeprii st oJHOMIpHOI Teuii rasy. Busij piBHAHHsS €Heprii B OJHOMIpHIH
MOCTAaHOBUI U1 cTanioHapHUX Tedid. PiBHAHHA eHeprii eHeproizosnboBaHoi  Tedil.
["azoHaMiuHl GyHKIIT agxiabaTHIHUX Tedlid. BuMip mBHIKOCTI rasy.

Crpubkn  yurinbHenHs. llpupona i BuaM CcTpuOKiB yiinsHeHHs. [lpaMi crtpulku
vutiasnennd. Y aapua aniabara. Teopema . Iemniena. Kocl erpubky yuuibHeHHs.

XBH/II PO3LIMPEHHS B IJIOCKOMY HQ3BYKOBOMY [OTOLI rasy. AHali3 Teuil razy B
HEHTPOBAHIH XBHII pO3MIMpeHHs, XBWJI PO3UIMPEHHs HPH 3BYKORBIiH MOYaTKOBIH IIBHIKOCTI.
XBH1 PO3LIMPEHHS MPH HA3BYKOBIi 104aTKOBIi IIBHAKOCTI.



Teopema npo obepHenns BmiuBy. Enemenrapna rteopis reomerpuuHoro coria. Coruio
Jlapans. Po3paxyHKOBI Ta HEPO3PAXYHKOBI peXKUMH Teuil.

Teuii rasy mo wuainapuannm TpyGam 3 ypaxysanusm tepts. Tedii rasy no uutinapuusiii
TpyOl 3 TENIONIIBOOM.

BupeaeHHs TeopeMu IMIYIIBCIB A1 OIHOMIPHHMX CTALIOHAPHUX TEUiil.

Teopis pakeTHOro JABHTYHA.

3. Teopis Teni000Miny

OCHOBHI MOHATTS MPO TEIIIOOOMIH 1 TEILIonepe1auy: TeIIONPOBIAHICTE, TEILIOCMHICTS,
KOHBEKILisl, TEILIOBHIT NOTIK. KOHBEKTHBHHIT Ter:1000MiH To1o. 3akon ®yp’e. Jludepeniiaibte
piBHsHHs  TertonpoBianocTi. [locTanoBka  KpaltoBuX 3aj1au  Teopii  TENIONPOBiIHOCTI i
temtonepenadi:  I-ro poay. Il-ro poay Ta Ill-ro poay. Tenionposiauicts Tia HaiinpocTimol
dopmu  mpu  cranionapuomy pexumi. Ilnocka cTiHka npH  cTanioHapHOMY  peKHMI
TeronposiinocTi.  IloHATTs npo  TepMiyHMEE omip npu  TeIUlonepeaadi  uyepe3s  CTIHKY.
[luainapuusa cTiHka B crauioHapHoOMY pexkuMi. TersonposiaHicTs GaraTomapoBoi CTiHKH.
lloHATTA npo TEIIOBY 130J1s1iK0 CTIHKH. TenJonpoBiaHicT CTIHKH NMpPH HAsABHOCTI TEILIOBHX
mkepen. Meron ®@yp’e a1s po3p’s3aHHS HecTAUIOHAPHUX JIHIHHHUX 3a7a4 TENJI0NPOBLAHOCTI
(114 oxHOMIpHOTO BUINAAKY). OCHOBHI 3aKOHOMIPHOCTI MOHSATTS KOHBEKTHBHOTO TEMIO0OMIHY.
OcHoBHI KpuTepii KOHBEKTHRHOrO TETJIO0OMIHY | 10 BOHM 03HA4arOTh: Kputepiit Hyceibra.
Kpurepiii Ilpanaraa, kputepiii Ilexie. OCHOBHI NOHATTS pajiauifHOro BHIPOMiHIOBAHHS.
3axon Ilnanxa. 3axon Penes-Jlxonca. 3akon 3miumeHHs Bina. 3axon Credana-bosabsiivana.
3akoH Kipxroda.



2 IMEPEJIIK IINTAHB, 3AITPOITOHOBAHUX /LIS ICITUTY

Berynni BunpoOGyBanHs IPOBOIATLCS 32 PIlIEHHAM eK3aMeHaliHHOT KoMiciT 3a Oliietamu.
JIng miIroTOBKH BIANOBIAI BHKOPHCTOBYIOTH eK3aMeHallifiHi JHCTKH. 110 30epiraroThes B
0coOOBIl cIpaBi BCTYITHHKA.

3 mporpaMamMH BCTYIHHMX BUNPOOYBaHb. IMEpPeslIKOM MHTaHb, MOPIIKOM [POBEICHHS
BCTYNHHX BUNpoOyBaHb 3a cnenianbuictio 113 Tlpukianna maremarika. BCTYIHUKH MaioTh
3MOry o3HaifomMuTHes Ha odiniiinomy caliti JIHY.

Pipenr 2HaHL BCTYIMHHKIR OLIHIOCTLES eK3aMeHALIIHOI0 KOMICICIO 3a CTOOATBHO
CHCTEMOI10. Pe3yabTaTH NMpOBEICHHA BCTYIIHOMO BHIPOOYBAHHS O(QOPMISIIOTLCS POTOKOIOM. B
AKOMY  (DIKCYIOThCS eK3aMmeHaliiini nutands. Ha KOKHOIO BCTVIIHMKA BEJIEThCS OKPEMHId
npotoko1. [IpoTtoko:n npuiioMy BETYNHHX BHMPoOYBaHL MicIIs 3aTBep/KEHHS 30epiraloThes B
0co0ORIi cripari BCTYITHHKA.

Crpykrypa exsamenauiiinoro 6isera. Exsavenauiiinuii Giier ckiaiaetbes 3 3 nutanb
BIAKPUTOT (hOpPMH. 0JIHE 3 SKMX HAJICKHThL JI0 [HTAHb 3arajbHol YacTHHH Ta JBa 0 NUTaHb
BUOIPKOBOT yacTHHH. 3MICT OileTy cTae BIIOMHMM BCTYIHHKOBI JIMIIE MPU HOrO OTPUMAHHI,
3MICT NHTaHb BIIOBI1AE NepertiKy MUTaHb 3araiibHol Ta BAOIPKOBOT YaCTHHH,

[luTanHs 3araJibHOT YACTHHH

1. MeTojo.10rist TAa oprafizaiis HAYKOBHX 10CKEHb

Hanaru XapakTepHCTHKY MNpOLlecY HayKOROIo MmizHaHHs. OXapaKTepH3yBaTH CTPYKTYPHI
eleMeHTH Teopii nizHaHHg. MeTo 1 HayKoBOro mizHaHHg. (O3HaKH HayKoOBOT S /IbHOCTI.
Crpykrypa dopmysands Teopil. O3HadeHHs NOHATH: HAyKoBa i/lesl. rifnoresa. TEopis. 3aKoH.
Buau., Qydkuii Ta npeamer HaykoBol JisibHOCTI. cVO'CKT Ta MpejaMeT HayKOBOI Jis/IbHOCTI.
XapaxkTepucTHKa TMOHATTS «HAYKOBE JOCTIUKEHHsS», OCHOBHI (hOPMH HAVKOBHX J10CITiTKEHb.
O0'ext. npe;ver 1a (PAKTOPH HAVKOBOIO IOCILLKEHHS. [10CII0BHICTL €TalliB HAYKOBOIO
Jocaipkenns. Etamu peanizaiii ta odopyiIcHHs pe3yiabTaTiB HAYKOBOIo 1ociitaeHus. Poib
JOTIMHAX  METOIB v  HAYKOBHX JIOCILTKEHHSN. I1HIVKTHBHMIA Ta JICJVKTHBHHH METOIH
Jl0C T pReHHS, puKiIa/ . MojiesoBanns Ta cepy itoro BUKopHcTanHs. TexHika onpaitoBaHHs
inpopmauii, nops10k podOTH HAL TEKCTOM, BUMOTH J10 BHKOPHCTAHHS LMTAT.

2. Crneniaabui po3aiiin GyHIaMenTa bHUX MATEMATHUHAX AHCHHILTIH

JluepennitoBanns Gyl ojHieT i Jekiapkox 3MiHHMX. YacTHHHI noxiani. HeoOxi/Hi ta
J0CTaTHI YMOBH JuepeHiiioBaHOCTI.

Busnauenuii inrerpan i fioro Bnactuiocti. Teopema npo cepeHe 3HaYCHHS.

Kpatsi interpanu. [TopepxHesi inTerpaiu. KpuponiHiiisi inTerpaiu.

®opmyau ['pina, Ctokca, OcTporpaacbKoro.

Yne:tosi psaau. AGCOTIOTHA Ta YMOBHA 301KHICTh. O3HaKH 301KHOCTI YHCIOBUX PAIIB.

DyHKIIOHAIBH] Psi/IH. BJIACTHBOCTI PIBHOMIPHO 301HHX (VHKIIOHAIBHUX pa1iB. O3Haka
Beiiepurrpacca.

KpuBsi 1pyroro nopsiky. 3BejieHHst iX J10 KaHOHIYHOro BUIIISY i KiaacH(ikallis.

Marpuui i onepaitii Haj 1 HUMH. BU3HAYHHUKH 11X BIaCTHBOCTL.

Cucrem JiHIHHHUX areOpaiuHUX PIBHIHb Ta 1X JIOCILKCHHS,

Jliniftne 3Buuaiine aupepeHitiaabie piBHsHHA. DYHIAMCHTAIbHA CHCTEMA PO3B A3KIB
Jigiiinux  mdepeniiatbHux  piBHsSHb.  MeTo1  Bapiallii  nOCTIAHUX (LIS pO3B S3aHHS
HEOIHOPIIHUX PIBHAHb.

3ajaui. 10 3BOJAATHCH 10 PIBHAHL ETNTHYHOIO THIlY. 3ajaul, 110 3BOJATECS 10 PIBHAHB
rinepdos1iuHOro THIY. 3a1a4i, 1o 3BOSTHCS /10 PiBHAHL NapaboiMHOrO THILY.

3. Meroan obumncaennb
Itepauiiini  Mertoan po3s'ssysanns CJIAP. VYmoru 30imnocti meroiiB. Merojm
nabmukenns (Gyukuiit: inTepnomoBanns, cepelnbokBaaparuune HaOnukeHns. [lopiBHsHHS
METO,TiB.



YucespHe inTerpyBanns. ['eoMeTputHe TyMadeHHS.

Posg’sazanns 3amaui Kow ans 3BuuaiiHux audepeHuiatbuux piBHsaHb (3/IP) meToaamu
Pynre-Kyrra. Pospaxynkosi ¢popmynu. [Toxudxu merois.

3arajibHi NPUHIMITKH NOOYI0BH PI3HUIIEBUX CXEM JUISl JIIHIHHUX JU(epeHiiaibHUX PIBHSHb.

ITnTannsa BHOIPpKOBOT YacTHHH

3a BuGopom 1: «MareMaTH4YHE MOIeTI0OBAHHS Ta 00UHCTIOBAIbHI METOAN»

1. /Inckperna MmaTeMaTHRa
MuowHHH. onepailiil  Hal MHOKHHamMH. bBiHapHi  BLIHOWIEHHS Ta IX  BIacTHBOCTI.
Posknananng OyiaeBux QVHKIIA 33 3MIHHUMH. J0CKOHAIA M3 IOHKTHBHA HOpMaibHa (opma.
3o0paxenHs (QyHKUIA v BHrsai nodiHomy Keraikina., DyHKUIOHAIbHA TMOBHOTA CHCTEM
Oy:1eBuX (pyHKILI.

2. MeToau onruMizanii Ta 10¢/1i1sReHHS onepaniii

Krnacudikamis 3a1ay  ta MeroaiB  ontuMmizainii. OcHOBHA 3ajaya  HEJMIHIHHOTO
POrpaMyBaHHsL.

Knacuuni Metoan BimmykanHs 0€3yMOBHMX Ta YMOBHHX €KCTPEMYMiB. MeTOI MHOKHHKIB
Jlarpanka 115 3a71aui 3 0OMeKEHHSIMU TUITY PIBHOCTEH Ta HepiBHOCTEH.

HeoOxiani i qocTaTHi YMOBH ONTHMATBHOCTI U8 387184 CKIHYEHHOBUMIPHOT OoNTHMIalli.
Enementu Teopil Kyvua-Takkepa Ta JIBoicTOCTI.

Yucioi MeTou 0e3yMoBHOT ontumizauii. ['patienTHi merosau. IlepeBaru Ta Hel10:1iKH
rpaficHTHUX METO/TIB.

Yucnosi MeToau yMoBHOI onTuMizanii. Metox mpoekuii rpaieHTy. MeToa yMOBHOIO
rpa/jiieHty. Meto;m trpadHuX QYHKLIH.

Yuc:roi Metom Oe3yMoBHOT HeudepenuiiioBHoi ontuMizaii. MeToa y3araibHEHOro
I'PaIiEHTHOTO CIYCKY.

3. baszu nqannx Ta indopmaniiini cueremMu
[Tousitrss 6a3u naHux i cucremu. OCHOBHI THNH MoJjenell gaHux. Onepauii HaJI JaHUMH.
[onstrs dynkiuionatsHoi 3anexknocti. Hopmanizauis cxem 0a3 nanux. Hopmaiabhi popmu
giaHoweHp [loHATTs penauiiinoi Gasu aannx. Mosa SQL. Komanau SELECT. INSERT,
UPDATE. DELETE. Cxema pensiuifinol bJl. [lonsaTTs nepBHHHOro Ta 30BHIUIHLEOTO KIHOYA.
Hinicuicty pensimiiinux aanux. Llimicuicts 6azu nannx. Texuosorii po3poOKH mporpamMHoro
zabes3neuenns. Onepatop SELECT.

4. Onepaniiini cHCcTeMH Ta cUCTEMHE NPOrpaMyBaHHsA

OcHoBHI GYHKILT onepariifHuX cucTeM.

ApxiTtektypa onepaitiiinoi cuereMu. OCHOBHI HOHSATTS.

Osnauenus npoiecy Ta NoToky . ix nojanus 8 OC Ta MOXKIMBICTh KepyBaHHs [POLECaMH
ta notokamu B OC UNIX, Linux. Windows.

[MpoGaemu B3aemoail moTokiB, 0a3oBi Mexanismu cunxpouizauii norokis 8 OC UNIX.
Linux. Windows.

Ba3oBi MeXaHI3MH MIZKIIPOIIECOBOT B3A€MO 1.

[Mowsirrst paity i daitzosoi cueremu. Opranizaiis indopmanii y daiizoiit cucremi,

5. Teopist npuiinsaTTs pilmens
Knacudikaitis 3a1a4 npuiiHaTTa pilieHs.
[ToHATTS HEPaHIOMi30BaHHX Ta PaHIOMi30BaHUX PO3B'A3KIB.
Kputepii ontrmaisHOCTI.
OcHoBHa TeopeMa TE€Opii MaTPUUHHX 1rop



6. luTe/iekTY A IBLHI CHETEMH
Mojteni npe/ictasienns sHanb. [Ipsvuil Ta 3B0poTHUIT BUBLL B CHCTEMax HITYYHOIO
interekty. llomanus 3aga4 y npocTopi craHiB. Po3p’s3yBanus 3a1a4 IMOJaHHX Y MpOCTOPI
cTaHiB. 3BeJeHHA 3ajaui J10 Mia3aiad. MeToId po3s s3yBaHHsa. CTPYKTYpa eKCIEPTHUX CHCTEM
Ta IxX peaisaiis. MeTo 1 HeHiTKOTo JI0TYHOT0 BUBEICHHS.

3a BuOopom 2: «Komn’ioTepna MexaHika»

1. O0unc10BA/ILHI MeTO/IH Teopil NPyKHOCTI

Teopis aedopmauiii. Tenszopu ckinuenHol i Mas1ol aepopmatlii.

[os10BHI Oci Ta inBapianTH TeH3opa ckindenoi i Masioi Jedopmaunii, Enincoin aepopmaii.

BusnadcHHs nepeMillieHb 3a KOMIIOHCHTaMH Matoi jaedopmaitii. Ymosu cymicHoceti Cen-
Benana.

Teopis Hanpysenb. Ten30pu HaNpyxeHb Ta iX GizuuHuil 3MicT.

PiBHsiHHS PIBHOBArH 1 pyXy B KOMIIOHCHTAX TEH30pa HANPYKEHb.

[0:10BHI Oci Ten3opa HanpysKeHb. [ '0:10BHI HanpykeHHs. [HBapiaHTH TeH30pa HANPYKEHb.

[TorenuiaibHa eHepris aedopmaitii. 3akoH 'yka 115 i30TPONHOIO i aHi30TPOIHOTO Til.

[TocTaHOBKA OCHOBHHX 3a/1a4 TEOPii MPYKHOCTI.

3a1a4a Teopil MPYKHOCTI B IIepeMiIlEeHHSAX.

Teopema €HOCTI O3B’ 3Ky 3a7a4 TEOpii NPYHKHOCTI.

IMpurunn Cen-Benana. Teopema Kianeitpona. ®opmyna berri i Teopema B3a€MHOCTI
betri.

Bapiauiiine pipnsuns Jlarparxa. Meroa Pitua.

2. I.10cka 3a3a4a Teopil MPYKHOCTI Ta MeXaHiKa pyiiHyBaHHA
IT:1ocka jgeopmaltis i y3araabHeHMI 111I0CKHA HANPYIKEHUIT CTaH.
Meroa Kotocosa — MyexemimBini po3s’s3anns JABOBUMIPHHX 3a/1a4 TEOPii NPY/KHOCTI.
Ocnosu ainifinoi Mexanixn pyiinypanns. KoediieHT iHTEHCHBHOCTI HAIPYKEHb.

3. Teopist ILIACTHYHOCTI
MexaHiuni BJIaCTHBOCT] TBEPIUX TiIT.
VMOBH IIHHHOCTI IEPBHHHO-130TPOIHOrO MaTepiay.
Teopist MaINX IPYKHO-ILIACTHYHHUX JepopMaltii.
ITocrynat Jlpykepa. AcouiiioBaHHii 3aKOH MIHHHOCTI.
[TocTaHOBKA OCHOBHHX 3a1a4 TEOpil MIacTHYHOCTI.
3arajibHi TEOPEMHU TEOPii MAINX NPY/KHO-ILIACTHYHUX Jedopmaltii.
Tpocrimi 3anaui Teopii mractuynocTi. [pyKHO-TIIACTHYHHI BUTHH Oasok.
[ToposkHuCTa KYJIs T €10 THCKY.
XapaktepucTikH i J1inii konsanus. [[poctiuti mpuK:iIam mo:1is KOB3aHHS.
KpyueHHs Mpu3MaTHUHHX CTEPKHIR.

4. Kpurepii minnocri, Teopist eriiikocti Ta Teopist IL1ACTHH i obo/10HOK
CTaTHUHHI METO1 BH3HAUSHHS KPUTHUHHUX HaBaHTaKeHb. 3aiaua Eiiepa 11 CTepiKHs.
Briaus yMOB 3aKpinieHHs KiHIIB CTEPAKHA Ha KPHTHUHY CHITY BTPATH CTIHKOCTI.
Jluamiunuii kputepiii erifikoeti. CTHIKICTS CTepiKkHA L0 CALIKYBATEHOT CHIIN.
Kpurepii Minnocti Ta ix aHaiz (K1acuuni Ta il Teopit MILIHOCTI).

OCHOBHI NPHIIYLICHHS Ta CHIBBIAHOLICHHS DE3MOMEHTHOT Teopil 000 I0HOK.
Bicecumerpruna Jieopmaiisi 060;10HOK odepTaHHs.



3a Bubopom 3: «Mexanika piiHHu, razy Ta nJiasMm»

1. Aeporiipovexanika

l'inoresa cyuinbHOCTI i 1110 BOHA Ja€ [Uis TEOPETHUHOT TiapouHamiku, CHopMyTIOBATH, K
OMUCYETHCA Tewist piAHHH 3 TOUKK 30py Eitnepa: sminni Efiniepa Ta npeicrabieHns mykammx
riIpoIMHAMIYHHX MapameTpiB 3 Touxy 3opy Eitnepa.

Omnme Teuii piguny 3 Touku 3opy Jlarpanska: sminni Jlar patka Ta IPE/ICTABICHHS [1IyKaHUX
riZIpOHHAMIYHMX TTApaMeTpiB 3 TOUKH 30py Jlarpanxa. Sk Bl,’_"[pl3ll}lIOTbCH MIzK ¢000I0 HOXIIHI
3a qacoM 3 TouoK 3o0py Einepa 1 Jlarpamia. Illo take «iinis ctpymy» i ii audeperuianshe
piBHsIHHS?

Ak (popmymoeThea 3aKkoH 30eperkeHHss MacH B MeXaHilli CYLIiTLHOro cepeoBHIIA | Horo
audepeHianbHe piBHAHHS.

[Tlo rake izeanbua pijnna i andepeniianste pisusuus Liiepa /11 i1eaibHol pinHi.

Lo Take ripocraruka. OCHOBHE PIBHAHHS I'iIPOCTATHKM | PO3MOILT THCKY B HECTHCIHBIH
PLINHI B 11011 TskiHHS. 3akon Apxivmesna i fioro nosichenns. [[oHsTTS npo BiHOCHY piBHOBArYy.
Sk aminoeThest hopMma BiIBHOT I0BEPXHI PLTMHH B €MKOCTI. 1110 00epTaeThes?

[urerpan bepuyai i Komwi-Jlarpansxa: o y Hux cniibHe i unm BoHH BiIpizHsSIOTECS?

I [10¢Ki 331241 riaApoaHHaMIKH i X 3B"S30K 3 TCOPIi€to QYHKIIH KOMILICKCHOT 3MIHHOT.

Hasectn npukiiaan anamnitmunux QyHkuii i ix rizpogunamivnoro Taymauenns. Gopmyu
Harsmrina-baasiyca i ix TiiymauenHs (6€3 BUBOLY ).

®opmyaa Kykosckoro ang nigiiomuoi cuau npodinsg i 11 Tiaymauenus, Popmysa 11s
KOMIIJIEKCHOTO MOTeHLiany Oe3UMpKy/suiiiHoro oO6TIKaHHS KOJa: PO3NOia IIBHAKOCTI MO
TOBEPXHI KOJIa; IKiCHO — (opmMa JiHill cTpymy.

Obrixanns WHTiHIPa 3 WHPKY/IALIEIO; AKICHO JIHIT CTPYMY. KPHTHUHI TOUKH.

IlonarTa npo 3acTocyBaHHS KOH(DOPMHOTO MEPETBOPEHHS A BUPILIEHHS 3a1a4 00TiKaHHS
J0BiIbHONO  KOHTYpY. Cdopmy:inoBatu noctyiaar Yaromrina-KykoBebkoro [uis o0TikaHHs
KOHTYPY € FOCTPOIO OKPaiiKo10.

Teopemu TomcoHna npo pyx izeaabnoi pianuu. Teopemu Tomcona npo 30epexenHs (6e3
BuBO1Y) 1 Teopema Jlarpania. Po3r’s30k 3aiaui mpo pyx chepu B ijeanbHiil HecTHC/IUBIM
PLAMHI.

3akon Heiorona i1 y3arazibnennii 3axon [btorona a:s 108 Bst 3k01 piamnn,

Hanucaru pisHgnus Has e-Crokea 1 1@ T21yMadeHHs 11 41eHaM.

Jlati AKICHY XapakTePHCTUKY KPUTEPIsIM 10I0HOCTI: SKI BH 3HACTE KPHTEPIi?

[Ilo take Teuis [1yaseiins i 3akon ['arena-llyaseiins?

ITonsTTst npumexoBoro wapy i ocHOBHI nosoxenus teopiss Ilpawars. Illo Take
TYPOYJIEHTHICTh | METOTH OCepeIHEHHS.

Ocepenneni pisuanns Has e-Ctokca. Moaesns typOyentaocti [panris.

VHiBepcanbHHH JorapudMiuHHH 3aK0H TYPOYIEHTHOCTI B TpyOax.

[TonatTa npo po3noaiiaeHi Ta MicLeBl BTpaTH THCKY B TpyOonpoBojax.

2. I'azoBa Annamika
IlIBnakicTs 3BYKY B razi. HYuc:io Maxa. sk KpuTepii AMHAMIUHOT CTHCIIHBOCTI rasy.
Busi piBHsHHS eHepril B OJHOMIPHIH IOCTAHOBIL J1UIs CTAIIOHAPHUX Teuli,
PiBHsiHHS eHepril eHeproizo:1boBaHoT Teuil.
["azomunamiuni Gynkuii axiabaTHunux Teuiii.
Bumip mBHAKOCTI rasy.
ITpupoa i BHwm ¢ IpHL)I\‘tB VUL TBHEHHSL.
[psimi cTpuOKH VLI IBHCHHS,
Y 1apha ajiadara. Teopewma I'. [lemniena.
Koci ¢ IpHOl\H \l]ll IbHCHHA.
AHau1i3 Teyli ra3y B UCHTPOBaH1i XBUI11 PO3LIMPEHHS.



XBH:TI PO3IIMPEHHS PH HA/13BYKOBIH 1LIBU/IKOCTI.

Teopema npo obepHenns BrnBY.

EemenTapHa Teopis reoMeTpHUHOro cona.

Teuii rasy 1o nu:inIpHIHEM TPYGaM 3 ypaxyBaHHAM TepTsi.
Buse:enus teopemu iy 1bCiB LIS 01HOMIPHUX CTalioHAPHHN Teuiii.,
Po3paxyHOK TArH PaKeTHOIO JBHIYHA.

3. Teopis Tens1000miny

OCHOBHI TIOHSITTS, LIO CTOCYIOTBCS ABUIIL TEIIONPOBLIHOCTI, TEMI000MIHY i Teronepe,iaui.

Chopmymosarn 3akon @yp'e sk B oaHOMipHOMY HaGIMKEHHI. Tak i B BEKTOPHOMY
300paXKeHHI: PO3TIYMAYUTH BCi BETHUMHM. 110 BXOATH 110 3aKkony dype.

Jlatn nocTaHOBKY 3a1a4i Teopil TeNIONPOBIAHOCTI 3 FPAHHYHUMH YMOBAMHU HEPIIOTO POTY.
Jlati nocTaHoBKY 3a71aui Teopii TerIONPOBIIHOCTI 3 rPAHHYHUMU YMOBAMH JIPYIOTO POLY.

Jlati noctanoBky 3ajaui Teopil TEMIONPOBIIHOCTI 3 FPAHHYHUMH YMOBAMH TPETBOTO POSLY.
Hasectn  po3s’s30k 3ataui TensompoBiiHOCTI L1 MI0CKOT CTIHKH MPH  CTallioHapHUX
rpaniyaHUX ymMoBax. C(hopMy:TIIOBaTH HOHATTS IPO TEPMIYHUX OIip CTIHKH.

[nninapuysa cTinka B crauionapuux yMoRax TerionposiaHoceti. CopmyTioBaTu 3agauy
PO TEILIONPORLIHICTL OararoapoBol CTIHKH.

B 4omy 3akimodaerbest crenudika MOCTAHOBKH 3a1aui 11po TEILIOBY i30SI CTIHKH?
TennonposianicTs cTiHKH B yMOBaX il TEILIOBUX JKEPE.L.

OcHOBHI NOHATTS TeOPIT KOHBEKTHRHOIO Tenutoneperocy. [1o o3HaualoTh 0CHOBHI KpHTEpIT
TeOpIT KOHBEKTHBHOIO Teruioneperocy: kputepiit Hycenpra. Mpanris i [Mexne?

OcHoBi noHATTS pajiaiiiiHoro BunpoMidiosaus. Copmyosaty 3akon [1anka i 1ati 10
HBOTO KoMeHTapi. 1Ipo mo ropopaTs 3akoH Peses-/xoHca i 3akoH 3mimenHs Bina?

3axon Credana-bonbumana i Horo Tiymadenss. 3akon Kipxroga i fioro Tiyvmauenns.



Kpurepii ouinku Bianorineii

KoskHa Bi:IOBI b Ha nuTanus oriHoeThes 3a 200 - GalbHOIO WKAI0H:

0-99 Oam BHCTABIAOTHCH BCTVIIHMKY. SKUH He 3acBOIB IporpaMHUil  Martepian B
MiHIMa/IbHOMY 00CSI3i | BHKIIAB BI/IOBII B HE1OCTATHLOMY 00CH3I.

100-119 Oai  BHCTABASICTBCS BCTYHHHKY B acHipaHTypy. siKuii J@MOHCTPYE  3HAHHS
O3HAYCHb JIMIIC JICAKHX [IOHSATB, Y CBOIX MIPKYBAHHSX HE 371aTCH aHAIi3yBaTH [OHSTTS
JHCHHILTIHK Y KOHTEKCTI iHUIMX IIOHSTb, HE 3/aTeH BCTAHORHTH 3B'S30K MK MOHATTAMH. HOTO
BI/IIOBI/1 MatOTh 11a0;I0HHKH XapakTep Ta He BiI00paKaloTh caMoCTiHOTO PO3YMIHHS TeM.

120-139 Ganu BHCTABNSETBCS BCTYNHUKY B ACMipaHTypy. SKHil JEMOHCTPY€ 3HaHHS B
00OMEexKEHOMY 00CA31. HE 3HAEC 3HAYHOI YACTHHH MPOrPAMHOTO MaTepiany 3 (yHIAMEHTATLHUX
MATCMaTH1YHUX JHCUMIUIH, JONYCKAE 3HAYHY KiJIbKICTH HETOYHOCTEH i rpydMX MOMHJIOK V
hopmy.TrOBaHHI MeTO1iB PO3B’S3aHHS 3214, HE BMi€ HABECTH BIACH IPHKIAIM.

140-159 6aam BUCTAB/ISETECS BCTYIHHKY B aclipaHTypy. sKkuii 06pe BOIOIiE OCHOBHHMU
MOHATTAMH MPHKIATHOT MATEMATHKH, BMIC 3iCTaB/IATH Ta CHCTEMATU3YBaTH iH(opMallilo. e He
3aCBOIB JleTall JIOBE/IeHHs Ta OOIPYHTYBaHHs /ISSKHX [10J0%EHb NMPHKIAIHOT MaTeMaTHKH.
J10IYCKae HeA0/11KH Y (DOPMYITIOBAHHI MeTo1iB po3B a3anHs 3a1a4y. Hesaarnuii [0 aHa/li3y ta
V3ara;ibHeHHs JCSIKUX CY/UKCHb. HAJA€ BLAMOBIIL, alle Y HEA0CTATHRO MIOBHOMY 00CH31.

160-179 6a.1m BHCTABAKCTHES BCTYIHHKY B aCHIPAHTYPY. AKHH 106pe BOTOIE MPOrpaMHuM
MaTepiajoM, IpaMOTHO i 110CIII0BHO BHKIIA1a€ HOro OCHOBHI TOI0MEHHS 13 JIOBEICHHAM. AKHIi
He JI0MYyCKae ICTOTHUX HEAOMIKIB y BIAMOBIAI Ha 3AIMTAHHS 100 3ACTOCYBAHHS METOIiB
MPUKTATHOT  MATEMATHKH I8 PO3B A3aHHA NPAKTHYHHX 3Q7a4. CcaMOCTIHHO BHITpaB.Ise
JONYUICHT  NOMMIIKH, BMIJIO  aHali3ye [PHYHHH  HCKOPEKTHOCTI MOCTAHOBOK 3ajad  Ta
HEMOK/IMBOCTI 3aCTOCYBAHHS METO1iB, TIPOTIOHYE CHOCOOH PO3B S3aHHS NMPUKIATHUX 3a1ad. B
BIAMOBIIAX KOPHCTYETHCS JIHIIE OCHOBHOIO JITEPATYPOIO, i IPYYHHKAMH, OCIOHHKAMH.

180-200 6axiB BUCTABIAETHCS BCTYIHUKY B aclipaHTypy, SKHH IMOOKO Ta MILHO 3acBOIB
NPOrpaMHUA Martepiaj, BHYEPIAHO, IIOCIIIOBHO, TPAMOTHO i JIOriYHO #Oro BHKIamae, y
BIAMOBIAI AKOro TICHO MOB’SI3YIOTBCSA TEOPETHUNI 3HAHHA MOJAedell Ta METOAIB INPHKIAIHOT
MaTEeMATHKH 3 IX NPaKTHYHHM 3acTocyBaHHsM. [1i1 yac BiANOBIAl BCTYMHUK 10 acnipaHTypu He
3a3Hae T]’)_\'_’IHOI![iB 3 J1OBEJICHHSIM OCHOBHHX TEOPEM. Oﬁl—pv\"HTyBaHHHM TECOPETHUYHHX OCHOB
3aCTOCYBAHHS  METO/lIB  PO3B’A3aHHS MPAKTHYHUX 3ajay. 3/aTCH NPHAMATH pIilIEHHA v
CTAH/IAPTHHX Ta HECTAH/JAPTHHN CHTYAIlIAX. MEPEKOHJIHBO apryMeHTYe BIACHI BINOBIII.
JleMOHCTpYC 00i3HaHICTb 3 OCHOBHOIO Ta MOHOrPadGitHOIO JITEPATYPOIO 3 IUTaHb 3aCTOCYBAHHS
MOIEIEH Ta METO1B IPHKIAIHOT MATEMATHKH.

[lpu octaTtouniii owiHui pe3yabTaTiB BUKOHAHHS 3aBJAHHS BPAXOBYETHCH 3JATHICTH
(haxisus:

" 3a4CTOCYBATH TpaBH.1a. 3aKOHH. METO1H. [IPHHIIHITH upm\‘:!a,’um'l' MATEMATHKH 110,10
pO3B A3aHHs NPHKIAHHUX 3a1a4;

- aHani3yBaTH 1 OUiHIOBaTH JaHHi mnpeameTHoi obiacti npu  (opMyIHOBaHHI
MaTeMaTHYHUX MoJleseil 1 OlUCy MPOIeCiB Ta CHCTEM:

- BHKJIAJ1aTH MaTepiajd JOTIYHO, MOCTIJI0BHO 3 JEMOHCTPALi€l0 MareMaTH4YHOIro

CBi'l'Ol'.'ISL'I}' Ta MHCJICHHS.



3. OCHOBHA JIITEPATYPA

Jast Auen Mg 3araibHoT YaCTHHH

1. MeToo.10rist Ta oprauizauisi HAYKOBHX J10C/Ti/15KeHb

Konsepebkuit A.€C. OcHoBH MeTO10:10T1T Ta opratizaiii HaYKOBHX JTOCTIKEHb © HABY. NOCIOHUK
"3a pe;l. A.C. Konepebkoro. — K. @ [lenTtp nagu. aireparypu. 2010, — 352 ¢.

Kopsrin M.B. Octosi HayKOBHX J10C1LTKCHD: HaBy. nocionuk / M.B. Kopsrin, M.10, Yik, K. :
Agnepra, 2014. - 622 c.

KpacnoOokuit 10.M. CiioBHuk-10BiaHHK HaykoBug-novarkisug / KO.M. Kpacnoboxuii. — K. :
Hayk. cBit. 2000. — 83 c.

Kpymensunubka O.B. Mertososoris ta opraizaiiis HayKOBHX JOCTIKEHb : HABY. MOCIOHHK /
O.B. Kpymensuuuska. — K.: Konnop, 2006. — 192 ¢,

Moxin B.I. Merozosorist Ta oprasizailis HAyKOBHX J0C/1i/BKeHb | HABUAILHUI nocidnuk / B.I.
MokiH. O.b. MokiH. — Binnuug : BHTY, 2014. - 180 c.

JoGponpasosa 1.C. dinocodis ta METO10:10T18 HAVKH : NIAPYY. /U8 BHIHX HaBY. 3akia/iis / [
JloGponpaeoga, JI. Cugopenko. — K., 2008. — 223 c.

Uepninesebkuii J1.B. Metoaonoris naykoBoi [tisibHOCTI @ Hary, nocid. / JI.B. UepHiiiercbkuii Ta
i. ; 3a pe;. JI.B. Uepnizercbkoro. — Bus1. 3-te. nepepod. — Binuuns. 2012, - 364 c¢.

2. Crnemiaasui po3aian gyniaMenTaIbHAX MATEMATHYHHX THCHUHILTIH

lloposniit M.®. OcHoBu wmaremaruunoro axatizy / M.®. Topoaniii. 10.B. Muthuk. O.L
Kawmmiposeskuii. — Kui: KM Akazewmis. 2004, - H.1. - 98c.

Jliosenkosa O.10. Marematnunuii anaitiz v npukiajax i 3atavax / 0.J0O. dwoxenxosa. T.B.
Kostecnuk, M.S1. Jlsunenko, ta inuii. — K.: ..Buia mkoua™, 2003, - 470 c.

I'peGentok C.M. Matematnunuii ananis I: audepenuiatsie ynciaeHHs GyHKUIT 0Hiel 3MiHHOT:
KoncnexT sekuiit s CTYJACHTIB HanpsAMiB miarotoBku «MaremaTtukay, «llpukiaaHa
maTeMartukay, «Indopmarukan, «lIporpamua inxenepis» / Yiia. C.M. I'pedeniok. H.M.
JU'auenxo, M.I. Kmumenxo, 1.B. Kpacikosa. O.0. Titosa. B.B.JIeonThera. —~ 3anopizioks:
3HY. 2011. -89 c.

Tessimes A.Jl. Buia MaTemaruka y npukiaiax ta saiadax. Y. 1. Jliniiina azirebpa i anatitnuna
reomerpis. Jludepenuiaibhue uncaenus Gpynxuiii oauiet sminnoi / AJL Tesuies. O,
JIuteun. — Xapkis: XTYPE, 2002. - 552 c.

Bonoumnua T.B. BuGpani nutanns miniiinol anreOpu Ta aHaTiTHUHOT reoMeTpii : Hap4. nocid.
sutst ety enetl. «IHpopmaruka» / T.B. Bomnommua — Jlyusk : Bou. nai yn-T im. Jleci
Ykpainku. 2010, — 116.c.

Tpaskin 10.1. Jliniiina aarepa i anazitnuna reometpis @ Hasy. nocion. / 10.1. Tpaekin. — X.
Maiian. 2009, — 416 c.

Camoiinenxo A.M.. Ilepectiok M.O.. Ilapactok 1.O. Jndepenuianbui pisnstns: [liipyusnk. —
3-te BU.. nepepob. i aon / A.M. Cawmoitnenko, M.O. Tlepectiok, .O. Ilapacrok. — K.:
Bunasnuuo-nonirpadiunuil uenp “Kunisepkuii ynisepeurer™, 2010. — 527 ¢.

Riobanor O.€. Jlndepenriansni pisusuns: Hapuansnuit nocibuuk / 3ro6anos O. €. — Binnuus:
JlonHY imeni Bacuas Cryca. 2018, - 72 c.

Kanemtox I1.1. Jlupepenuiansui piBusuus: Haruansuuit nocidnuk / ILL Kaiewox. 10.K.
Pynascekuit, P.M. Tauiii, a in. / JIssis: Bugasuuurso JIbpiscekoi nomitexuiky, 2014. —
380 c.

Toit T.I1. JIudepenniansai piBuaHHs: HapdansHuii mociduuk / T.I1. oii. O. B. Maxne#. — Bu:t.
2-re. BUNp. Ta jon. — Tepuomnias: Hapuansha kuura — borjan, 2014. - 360 ¢

Kypna JI.B. Pisusauns Maremarnunol ¢izuks : nasu. nocio. / JL.B. Kypna. I'.b. Jlinnnk. ~ Xapkie
: Bua-so «llippyunuk HTY «XII». 2011. =312 c.

MapkoBuu B.M. PiBHsaHHS MaTeMaTuuHOi (i3suku : nasu. nocid. / b.M.Mapkosuu. — JIbBis:
Buaasuuureo JIBicekol noitexuiku, 2010, — 384c¢.



[Tepectiok M.O.. Mapunens B.B. Teopis piBusubs Matematuunoi dizuku / M.O. [Nepectiok. B.B.
Mapuneus. — K.:JIubige. 2014, — 363c.

3. MeToan obunc1enb

Tperunux B.B. Metoau oGuunciens: Y. 1. Yuceasni metoam aarebpu: nasu. noci6. / B.B.
Tpetnnuk, H.J1. Jlrobauenko. - K.: KII im. Irops Cikopebkoro. 2019, — 138 c.

Mycisika B.I'. Ocnosu uncioix Metois: niapyunnk / B.I'. Mycisika. — Jlainpo: JIIPA. 2017. —
256 ¢.

JIsienko B.M. MeToau o0uuncienb: HaB4.-MeTOL. 110¢ié. / B.M. Jlsmenko. O.M. Kpuponoc.
T.A. Bakacnox. — Kuromup: Bui-so XKJTY. 2014, - 228 ¢.

3azauun B.M. Huceabui meroan: nasyu, noci6. / B.M. 3agaunn. 11, Kowomenko., — X.: Bu.

XHEY inm. C. Ky3neus. 2014, — 180 c.

Juast pueuunitin BUGIpKOBOT YacTHHH
3a Bubopom 1: «MaremaTH4YHe MOAETIOBAHHA Ta 00UHCTIOBAILHI METOIH»

1. Jlnckperna MmaTreMaTHKa

bonnapenko M.®. Komm'torepna anckperna martemartuka: Ilizpyunuk / bonaapenko M.O..
binoye H.B.. Pytkac A.I". — Xapkis: «Komnanis CMIT». 2014. — 480 c.

Kapnayx T.O. Beryn 10 qmmexpernoi maremaruku / T.0. Kapnayx. A.B. Crasposebkuii. — K.:
BIIL "Kuisenkuit vuisepeuret. 2006. - 109 ¢,

Tpoxumuyx P.M. byiaesi ¢yuxuii: Haguaabuuii nocidunk / P.M. Tpoxumuyk. K.: BIILI
"KuiBcbknii yniepeuretr”. 2001. — 81 c.

Tpoxumuyk P.M. 30ipnux 3amau 3 Teopii OyiaeBux ¢yvukuii: Hapuyaiabuuii nociOHuk / P.M.
Tpoxumuyk. — K.: BIIL{ "KuiBebkuii yuisepceuret”, 2001. — 103 c.

2. MeToan onrruMizanii Ta 1oc i zReHHS onepaniii

KicenboBa O.M. Umcensni Meroan ontumizanii: Hapu. noci6 / O.M. KiceasoBa. A.C.
llesensona. — JI.: Bun-so JIHY, 2008 — 212 c.

beiiko [.B. 3amaui, MeToaum Ta alropuTMH ONTHMi3allil: HaBYaIbHHI MOCIOHUK. 2-re BHI.
nepepod / I.B. beiiko. [1.M. 3inbko. O.I'. Hakoneunwuii. — K.: BujaBuuuo-nosirpadivnuii
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