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[TPOI'PAMA
BCTYITHOI'O ICITUTY 10 ACITIPAHTYPHU
TpeTiii (OCBITHHO-HAYKOBHI) PIBEHb
ISt 3100yTTA CTyINeHs 10KTopa dinocodii
Ha OCHOBI OCBITHBOT'O CTYIEHS MaricTpa(0CBITHHO-KBali(hiKaliHHOTO PIBHS crierianicra)
3a crieniaiapHicTio 113 TIpukiagHa maTemMaTHKa
OCBITHBO-HayKoBa rporpama IIpukiaaHa MmareMaTuKa
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[lporpava BCTYIHOTO iCTMTY Ui KOHKYPCHOTO BiIGOpY BCTYNHHMKIB 1O aCMipaHTypH s
3100y TTs CTyNeHs BULIOT ocBiTH 1okTOpa (inocodii (PhD) 3a crenianbuictio 113 Tpukiaana
mMaTeMaTHKa, BUGIp 1: «MaTeMaTHUHe MOJETIOBAHHS Ta 004YHCIIOBAILHI METOAN», BUOIpP
2: «Komm’rotepua Mexauikay», Budip 3: «Mexanika pianuu, razy Ta miasmm» (Ha OCHOBI
OCBITHBOTO CTYIeEHsI MaricTpa (ocBiTHbO-KBasi(ikamiiinoro ctynens cneuianicra) —[I: JAHY.
2024. - 21 c.

Po3poOnuku:

1. Tyk H.A. rapauT OCBITHBOI INPOrpaMH, KEPiBHMK MPOCKTHOI TPYyMH, JIOKTOP dizuko-
MaTeMaTHUHUX HAyK, npodecop, 3aBimyBau kadeapn KOMI'TOTEPHUX TEXHONOTIH;

2. Typuuna B.A., xanmuaar ¢i3MKo-MareMaTHYHMX HayK, JOLEHT, 3aBiayBad Kadeapu
0GYHCITIOBAIBHOT MATEMATHKK T MATEMATHUHOI KiOEPHETUKH;

3. JloGona B.B., mokrtop (isMko-MaTemMaTHuyHMX Hayk, mpodecop, 3aBimysau  Kadenpu
TEOPETUYHOT Ta KOMIT FOTEPHOI MEXaHIKHU

4. Ilpeye A.IO.. oKTOp TeXHIUHUX HayK, npodecop. 3aBiayBad Kapeapu aeporiJIpOMEXaHIKu Ta
CHEpromMacoIepeHocy.

[Tporpama BCTYIHOTO ICIIUTY yXBaJleHa:

Ha 3acizanHi Kadeapu KoMI'IoTepHEX TexHouoriil (mpotokeshNe 11 Bix 06.03.2024 p.)
T.B.0. 3aBisyBavya Kadeapu KOMITOTEPHHX TEXHOJIOTIH Baaum 3AULIEB /

Ha 3acizanHi kadeapy oGUNCIIOBAILHOT MATEMATHKHI Ta MATEMATHYHOT KIOEPHETHKH
(mporoxon Ne 15 Bix 23.03.2024 p.)

3aBiayBad Kapenpu 00UHUCIIOBATIBHOI MAaTEMATHKH
Ta MaTeMaTHYHOT KIOEPHETHKH ¢ 2 / Banentuna TYPUMHA/

Ha 3acizaHHi Kadeapu TEOPETUYHOI Ta KOMIT IOTEPHOI MEXaHIKK
(nmporokon Ne 9 Big 26.02.2024 p.)

3aBinyBau Kadeapu TEOPETHUHOI Ta KOMIT FOTEPHOT %’/Z(
MEeXaHIKH - / Bonoaumup JIOBOJIA/

Ha 3acizanHi kadeapu aeporiIpoMexaHiKi Ta eHeProMacornepeHocy
(npotokos Ne 6 Bij 28.11.2023 p.)
3apigyBad Kadeapu aeporiipoMexaHik Ta 7
€HeproMacoInepeHocy Annpiit JIPEYC/

Ha 3acizanHi HayKoBo-meToauuHOI paau ®IIM (mportokosn Ne 10 Bix 25.03.2024 p.)
T'onosa HMP® ﬁ;;?? ~— (Jlinis BOXKYXA)

7

Ha 3aciJlaHH] HayKOBO-
["'onoa HMP®

nuayol paqn MM® (mpotokoit Ne 7 Bix 11.13.2024 p.)
(Onexcanap ['YBMH)

- Ha 3aciganni BueHoi paau ®IIM (mporokos Ne 9 Bin 25.03.2024 p.)
- Ha 3aciganHi BueHoi paqu MM® (riportoxon Ne 7 Bin 12.03.2024 p.)

["osnoBa BueHoi paau OIIM /%é ( Onena KICEJIBOBA)
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&
["osoBa Buenoi pagn MMO &( Ounexcangp XAMIHIY)

["apaHT OCBITHBO-HAYKOBOI IIPOTPaMHu //é/A / Hatanist 'YK/
/




1. SMICT PO3A1JIIB TA TEM JUCHUIIJITH

3arajbHa YacTHHA

1. MeToaoJiorisi Ta Opraizanisi HAyKOBHMX J0CJIi/I2KeHb

[MpuknanHa maTemMaTWka — KOMIUIGKCHAa HAyKOBa Tally3b CIpPSIMOBaHa Ha pPO3pOOKY
MaTeMaTHYHUX Ta KOMIT IOTEPHUX MOJEINEH CKJIaIHUX CHCTEM Ta IpPOIECiB, sika 0a3yeThcs Ha
dyHaaMEHTATPHUX MOHATTAX MATEeMAaTHYHOTO aHami3y, AU(EepeHLIaTbHOTO YHUCIEHHS, Teopil
GYHKIIN; KIACMYHUX METOJaxX OOYMCIIeHb Ta MOOYIOBI aJrOPUTMIB; MOJCITIOBaHHI, aHATI31 Ta
ONTHUMI3aIlil CKIQJHUX CHCTEM; MOJCIIOBAaHHI KOMII FOTEPHUX CHCTEM OOpoOKH iH(OpMaIlii;
Teopii KepyBaHHS 1 MPOTHO3YBAHHS, IPUUHSITTI PIlICHh B YMOBaX KOH(IIIKTY, HEBU3HAYEHOCTI Ta
PU3UKY; aJITOPUTMI3allii, TPOSKTYBaHHI MPOTPAMHOIO Ta amapaTHOro 3a0e3meueHHs.

Hayka sk cucrema 3HaHb. OCHOBHI MOHATTS HayKu. [IOHATTSI HAYyKOBOTO JOCIIKECHHS:
OCHOBHI O3HAKH Ta XapaKTePUCTHKH. BUMOTHW 10 BU3HAUEHHS HAYKOBUX JOCIIKeHb. OCHOBHI
BUJIM HAYKOBUX JIOCIIiJIKCHb.

Metoponoris AOCHIKeHHS. 3araJlbHOHAyKOBI MPUHIUIM J0cCHikeHHs. KoHkpeTHa
HayKOBa MeTOoJoJIoTisi. MeTou 1 TeXHika AOoCHiKeHHs. [IOHATTS Ta 3arajibHa XapaKTepHCTUKA
EMITIpUYHUX METO/IIB HAYKOBOTO TOCIiIXKESHHS.

CriocTepexeHHsI K eMIIPUYHHNA METOJ HayKOBOTO JIOCIiKeHHs. EMmipu4Hi MeTOou:
BUMIPIOBAHHS, TIOPIBHSHHS, Yy3arajdbHeHHS. ExcnepuMeHT. CyTHICTP Ta XapaKTEpHUCTHKA
OCHOBHUX TEOPETUYHHUX METOJIB HAYKOBOTro JociifxeHHs. (OcoOJMBOCTI JIOTIYHOTO Ta
XPOHOJIOTIYHOTO TiIXOIB IMPH MPOBEJACHHI TEOPETUIHUX JOCITIKCHb.

dopmHu BHKIATy MarepianiB TOCHIHPKEHHS Ta HAyKoBi BuIaHHSI. POpMHU BHCBITICHHS
MiJICYMKIB HAYKOBOT poO0oTH. YcHa nepeaada indopMallii mpo HayKOBi pe3yJIbTaTH.

2. CneuianbHi po3aijin pyHgaMeHTaIbHUX MATeMATHYHUX AU CHUILTIH

Oyukuii. Pi3ni o3HauenHs ¢ynkiii. Oneparii Haa HenepepBHUMHU (YHKITISIMU.

OsnaueHHs mOXigHOiI Ta ii reomerpuuHa iHTeprperanis. JlocmimkeHHs (yHKIH 3a
JIOIIOMOT'010 TMOX1THUX. YMOBH JIOKaJbHOI'O €KCTPEMYMY.

HeBu3nauenuii iHTerpan Ta HOro OCHOBHI BiacTUBOCTI. [IpakTuuHe 3acTOCyBaHHS
ornepauii IHTerpyBaHHs.

YucnoBuil psan, ioro cyma, 30DKHICTb. BnacTuBocTi 30DKHUX psAIiB Ta KpUTepili
301KHOCTI. BacTuBOCTI aOCOMIOTHO 301KHUX PSIIB.

OyHKIIOHAIbHI PAIH Ta iX 301KHICTb.

@OyHK1il 6aratb0X 3MIHHUX, IX HENEPEpPBHICTh Ta BiacTUBOCTI. HeoOXinHI Ta JocTaTHI
YMOBH JIOKQJILHOTO €KCTPEMYMY.

[ToHATTS MaTpHIli, KpUTEPii HEBUPOKEHOCTI MaTpULlb. MaTpu4Hi piBHSHHS.

Cuctemu niHiliHUX piBHAHb. DyHIaMEHTaNIbHA CUCTEMAa PO3B’SI3KIB OJHOPIIHOI CHCTEMHU
JHIAHUX PIBHSHB, 11 BIaCTUBOCTI.

JIinii gpyroro nopsAKy, iX KaHOHIYHI PIBHSAHHS Ta 300pa)KeHHS.

[loBepxHi npyroro NOpsAAKY, iX KaHOHIYHI pIBHSAHHS Ta 300pakeHHsA. Meroau
NPUBE/ICHHS JIiHIN Ta MOBEPXOHb JPYroro MOpsSAKY A0 KAHOHIYHOTO BHIY.

JudepeHnuiaabHe piBHSIHHS Ta HOro po3B’sa3ku. [IpukiagHi 3agadi, 10 NPUBOAATHCS 110
IuQepeHIiaTbHUX PIBHSAHb.

PiBHsiHHS 3 BigoKpeMiIoBaHUMHU 3MIHHUMH. OnHOpiaHI JIudepeHiiaabHl PiBHAHHA
nepuioro nopsaaky. JIiHiiHI AudepeHianbHi piBHAHHS Teplioro mopsaky. Merox Bapianmii
CTaJHX.

Teopemu mpo icCHyBaHHS, €IUHICTb Ta MPOJOBKYBaHICTH PO3B’sI3KY 3amaui Komri.
3anexHicTh po3B’s13Ky 3a1aui Kol BiJ MOYaTKOBUX JaHUX Ta MapaMeTpiB.

PiBHsHHS, HE PO3B’s3aH1 BITHOCHO MOXiAHOI. ICHYBaHHS po3B’sI3KiB, 0COOIMBI PO3B’SI3KU.
PiBusinus Jlarpanxa ta Kiepo.



SIkicHa Teopis quQepeHiaIbHUX PIBHSIHD BULIMX NOPSAKIB. [HTErpoBHI TUIH PiBHSAHB N-
r'0 MOPAIKY.

3arampHa Teopis JIHIKHUX CHCTeM JU(EpeHLiaNbHUX PIBHAHb N-TO MOPSAKY.
dyHIaMEeHTaIbHA CUCTEMa PO3B'sI3KiB. 3arajibHUN PO3B’SA30K JIIHIHHOI OJHOPITHOT CUCTEMHU.

Crifikicte 3a JIAIMyHOBUM IIOJIOKEHb PIBHOBArd, AaCHMIITOTUYHA CTiiKicTh. OCHOBHI
TEOPEMH MPO CTIHKICTh. CTIHKICTh JIHIHHUX CUCTEM 13 CTAIUMH KOe]illi€HTaMHU.

OcoOnuBi TOYKM JHIMHUX Ta HENHIMHHX cucTeM. HemiHiifHI aBTOHOMHI CHCTEMU
JIPYroro MopsaKy, iX JiHeapu3arlis. CTIMKICTb 3a MEepITUM HAOIMKSHHSIM.

Hudepenuianbhi piBHAHHS Y yacTUHHUX NoxinHux (APYII) rinepOoniynoro tumy 3aaadi
OTHUCY BUIBHUX KOJIMBaHb CTPYHH (HECKIHYEHOT, HAIMIBHECKIHYEHOT, CKIHUEHOT'O PO3MIpY).

JPUIl mapabomiyHOoro tumy. 3ajadi OMUCY PO3MOBCIO/DKEHHS TeIUIa Yy CTPIIKHI
(CKIHYEHOTO PO3Mipy, HAIlIBHECKIHUEHOTO, HECKIHUEHOTO).

JPUII enintruHoro tuny. @yHnameHTanbHi po3B s3ku piBHsAHHA Jlammaca y mpoctopi Ta
Ha riomwuHi. [HTerpansHi Gopmymu ['pina. dynkimis ['piHa Ta ii 3acTocyBaHHA B 3agadax
SITUYHOTO TUTTY.

3. Meroau 004YHC/IeHD

Habnvxenns ¢QyHkuid 3a IOMOMOTOI0 I1HTEpHONALIKHOTO MHorowieHa Jlarpamxa,
IHTEPIIOJISIITHIX MHOI'OYJICHIB Herorona. Meron HaNMEHIIINX KBaJIpaTiB
CEpeTHBOKBAPATUIHOTO HAOIMKEHHS (PYHKIIIMH.

UwncenpHe I1HTETpYBaHHS 3a JIOIOMOTOK0 KBAIpAaTypHHX (GOPMYyN  IHTEPHOJSAIIHHOTO
tuny: popmyna Herotona-Koreca.

KBanparypni ¢popmynu HaiiBHIOTO anreOpaiyHOro cTymneHs To4yHocTi: popmyna ["aycca.

Metoau po3B’si3yBaHHS HENIHIMHUX PIBHSHb: METOJl MPOCTOI iTepalii, METoJ XOpa,
meTo 1 HeroroHa. YMoBH 301kHOCTI (0e3 moBeneHHs ). Oninka moxuoku (6e3 JoBeIeHH).

[Tpsimi metoau po3s’sa3yBanns CJIAP: meton "aycca, MeTo KBagpaTHOTO KOPEHS, METOT
OpTOTOHAJII3AIII].

Itepaniiini merogu po3s’s3yBanHst CJIAP: meron mpocroi itepamii, Meton 3enaens.
YmoBu 301kHOCTI MeTOIB (0e3 moBeneHHs ). Ouinka moxuoku (6e3 JOBEICHHS).

AHamiTuuHi MeToAu po3B’si3yBaHHS 3anadyi Komrl s 3BUYaliHUX audepeHiiaabHuX
piBHsHb (3/1P): meTox Ilikapa, MeTo po3kiiafjaHHs po3B’SI3KYy B pAI.

Yucnosi meToau po3B’si3yBanHs 3amadi Komri ana 3/P: metonu Pynre-Kyrtra, meroau
Anamca. [Topsimok TogyHOCTI METOIIB (0€3 TOBEACHB ).

BubipkoBa yacTuna

3a BuOopom 1: «MaTreMaTuyHe MOJAEJTIOBAHHSA Ta 00U CIIOBAJIBLHI METOAM

1. luckpeTHa MaTeMaTHKAa

[ToHATTS MHOXWHH, CHOCOOM TPEACTaBICHHS MHOXHH, Omeparii HaJl MHOXHHAMH.
Po36urts Ta mnokpuTTA. BracTuBOCTI omepamiifi Hax MHOXHHAMH. YHiBepcajJbHa MHOXHHA.
Bynean. Peanizarist onepariiit Haj MiAMHOKMHAMH YHiBEpCyMma.

VYnopsikoBaHa MHOXHHA, MNpsAMHUM J100yTok MHOXHH. Binnomenns. Kommosuiis
BigHOIIEH,. BnacTuBOCTI BigHOIIEHL. BigHOIIEHHS €KBIBAJIEHTHOCTI, KJIaC €KBIBAJIEHTHOCTI.
BinHomeHnHs mopsAAKy, MiHIMaJIbHUNA eneMeHT. BingHomenHs pomiHyBaHHs. CuMeTpuYHe
BinHOMmeHHs. Kommosuiist BigHOmEeHb. DyHKIIOHATBFHE BIJHOIICHHS, THIW BiTOOpakeHb
(iH’eK1ist, Ol€KIis, CIOp’ eKIIis).

OyHK1i1 anredpu JOTIKY, MPUKIAIN JOoriuHuX QyHKUINA. Po3kinaneHus OyneBux GyHKIIH
3a 3MiHHMMHU. JlOCKOHana M3 IOHKTUBHA HOpMajibHAa (opma, MPHUBEICHHS JAW3 IOHKTUBHOI
HOpPMaJIbHOI (hOPMHU JI0 BUTIISLY JOCKOHAJIOL U3 IOHKTUBHOI HOpMaIbHOT (hOpMH.

3aMKHEHI Kjacu, BJIACTHBOCTI 3aMukaHHsA. Kiacu ¢yHKuid, mo 30epiraroTb 3Ha4eHHs
KoHcTaHT. [IpuHITMN nBOicTOCTI y AMCKpeTHIH MaTematulli. Kimac camonBoictux ¢ynkmii. Kmac



MoHOTOHHMX (yHKkIiH. Knac miniinux QyHkuii. Anre6pa XKerankina, nmoiauHom JKeraikina.
dyHKioHaTbHA TOBHOTA. Jlema mpo HeMOHOTOHHI (yHKIil. JleMa o HenmiHIMHMX (YHKIIISIX.
Teopemu npo ¢yskIioHanbHy MOBHOTY. Teopema Ilocra.

2. Metoau onTuMi3amii Ta 10c/iKeHHs onepamniii

[TocranoBka 3amaui onTuMmi3alii Ta OCHOBHI MOHATTS. [lpukiiagu excrpemManbHUX 3a]1a4
ta ix ¢Qopmamizamis. OCHOBHI KJacHM EKCTpEMaJbHUX 3a/Jad. YMOBH ICHYBaHHS pO3B’SI3KiB
eKCTpeMaJbHUX 3a/ad. KimacuyHuii MeTo/1 3HaXO/KEHHS eKCTpeMyMiB (YHKIIII OJiHi€T 3MiIHHOI.
Knacuynmii MeTo7 3HAXO/UKEHHS eKCTpeMyMiB (yHKIii Oaratbox 3MiHHHX. MeToau
PO3B’sI3yBaHHS KJIAaCUYHOI 3a/1a4l HA YMOBHHM €KCTPEMYM.

Teopernuni ocHoBu onrtumizamii. Onykini MHOkHHHA. Omykm (yHKIII Ta iX OCHOBHI
BiactuBocTi. Kpurepii omykiocti audepeniiioBaux ¢pyakmii. CyorpamieHT ta cydaudepenmian
omykJioi pyHKIIIT Ta iX BIACTUBOCTI.

HeoOximni 1 mocratHi ymoBH ekcTpemyMmy. HeoOximHi yMOBH MIiHIMyMYy B 3ajadax
YMOBHOI ONTHMIi3alii. YMOBH ONTUMAIBHOCTI B 3a/la4i YMOBHOI OIYKJIOT HeAu(epeHIiiHOBHOT
ontumizamnii. Teopema Kyna-Takepa. udepenmiansna ta cyonudepenmianpaa Gopmu TeopeMu
Kyna-Takepa Ta ii y3arasibHeHHs. J[BOiCTICTh B 33/1a4i OMYKIIOTO MMPOTPaMyBaHHS.

YucnoBi METOaU OJHOBUMIPHOI omTuMizaiii. Metoa AifieHHS BiApi3Ky HaBMLT (METOX
nuxoromii). Meron 3omororo mepepizy. Meron diGonauui. [lopiBHAHHS METONIB JIHIHHOTO
MOIIYKY.

UwucnoBi mMeroam 0e3yMOBHOI omnrtuMizamii. MeToll TMOKOOpIWHATHOTO CHYCKy. Meron
KoH(irypamiii, merong PozenOpoka. Meton momyky mo aehopmMoBaHOMy OaraTOrpaHHUKY.
I'panientai metogu. Metox HeioroHa. MeTonu CHpsSUKEHHMX HaNpsSMKIB Ta CHPSIKCHUX
rpamieHTiB. MeTox CHpsDKEHUX TpajieHTiB. Meroau 3MiHHOI METpUKH (KBa3iHBIOTOHOBI
METO/IH).

YucnoBi MeToau yMOBHOI omnTuMizaiii. Metoa mpoekiii rpaaieHTa. Meroa yMOBHOTO
rpagienta. Metox niHeapu3aimii. MeToau MOXJIHMBHX HampsMKiB. MeToJ BiZOKPEMITIOI0YOi
rinepriomuHu. Meroau mrpadHux GyHKIIN.

Yucnosi Metoau Oe3ymMoBHOI HeaudepeHmiiioBaHoi onTuMizaiii. MeTon y3arabHEHOTO
IPaJi€EHTHOTO CIYCKY. Y3araidbHEHWH TpaJlieHTHUH CIIyCK 3 PO3TATOM IMPOCTOPY B HAIPSIMKY
cyorpamienra, r-airoputm H.3. lopa.

3. ba3u nanux ta indgopmaniiini cucremn

Xapakrepuctuka  ToHATH  basa nanux”, “lndopmaniiina cucrema”’, “Cucrema
ynpaBmiHHs 0a3amu manux”’. Etanu npoextyBanHs BJ[. Moneni nmanux. Pensuiiina mojaens
naHuX. ba3oBi MOHATTA penALiiiHOI Mojeni JaHWX: BIAHOILEHHS, KOpTeX, aTpudyT, TiJo,
CTEIHb, MOTYXKHICTh BIJHOIIIEHHS.

Cxema pensuiiinoi BJ/l. TloHATTS mepBUHHOTO Ta 30BHINIHHOrO Kitoua. LlimicHiCTh
pemsiniiiaux aanux. Onepauii, ki MOXKyTh nopymutu HuticHicts BJI. LlimicHicTs pensiiitHux
nanux. [loreHuidiHi Ta 30BHIMIHI KMro4i. L{iTiCHICTH 30BHINIHIX KIOYiB. THOHU 3B 3Ky MIXK
tabnuusamu b/l. Moxnusi anoManii B Tabmuusx BJI. ITpusnauenns Hopmamizauii. HopmanbHi
¢dopmu BinHomeHb. KopekTHicTh mponenypu Hopmamizanii. [lousaTTs Tpan3zakuii. Tpan3zakuii Ta
BIJIHOBJIEHHS JaHuX. Teopema Xesa.

Cyuacni CKB/[. SQL — moBa crpykrypoBanux 3anuti. Onepatop SELECT. ®opmat
onepaTopy. 3actocyBaHHs KiatodoBoro cioBa WHERE. 3anuc ymoB nomryky ajst mojiB pi3HOTO
tuny. Oneparop SELECT. ®opmar oneparopy. 3acrocyBanus kitodoBux ciiB DISTINCT , AS ,
ORDER BY. 3acrocyBanns kmtouoBux ciiB JOIN ... USING ..., NATURAL JOIN, GROUP
BY..., HAVING. 3acrocyBanns kmouoBux ciie COUNT, SUM, MAX, MIN, AVG.
3acrocyBanns kimovoBux ciiB IN EXIST , NOT EXISTS , UNION , INTERSECT, EXCEPT.

@®opmar Ta npusHadeHHs omneparopiB INSERT, UPDATE, DELETE. ®opmar Ta
npusnadeHHs oneparopiB CREATE TABLE, ALTER TABLE, DROP TABLE.



4. OnepauiiiHi cucTeMH Ta CHCTeMHe MPOrpamMyBaHHs

OcnoBui xonuentii onepamiifaux cuctem (OC). IlousaTTs omepariiiHoi cuctemu, il
npuszHaueHHs Ta (ynkiii. Knacudikamis cydacHux onepamidHux cucreMm. DyHKIIOHATbHI
KOMIIOHEHTH OTICPAI[ITHIX CUCTEM.

ApXITEeKTypa oIepaniiHuX CHCTeM. ba30Bl MOHATTS apXiTEKTYpH ONEPALIMHUX CHUCTEM.
Peamizanis apxitexktypu OC. OC Ta ii orouenHs. OcoGmuBocti apxitekrypu UNIX, Linux,
Windows.

KepyBanns mporiecaMu Ta mMOTOKaMu. ba3oBi TOHSTTS TPOIECIB 1 TOTOKIB.
bararonorokoBicTe Ta ii peamizamis. KepyBanus mnpomecamu B UNIX iLinux. KepyBanus
nporecamu y Windows. KepyBanus norokamu B UNIX, Linux, Windows.

[lnanyBanHs mpoueciB 1 TOTOKIB. Buam mmaHyBaHHS. AJTOPUTMHU IUIaHYBAaHHS.
Peanizanis manyBanns B Linux. Peanizauis mianyBanns BWindows.

B3aemoniss motokiB. OcHOBHI mpoOiieMu B3aeMoAii TOTOKIB. ba3oBi MexaHI3MHU
CHHXpOHI3aIil moTokiB. B3aemonis notokiB y Linux. B3aemonis norokis y Windows.

MixrmporiecoBa B3aeMoisi. Buau Ta 6a30B1 MeXaHI3MH MIKIIPOIIECOBOT B3aEMOII1.

KepyBanns onepatuBHOIO mam’arTio. OCHOBH TEXHOJIOTil BipTyaiabHOI TaM’sTi.
CermenTaris mam’sati. CTOpIHKOBA Ta CTOPIHKOBO-CEIMEHTHA OpraHi3allis mam’sti.

Jloriuna opranizamis QaiinoBux cucrem. [lomarrs daitmy i1 ¢dainoBoi cucremu.
Opranizauis inpopmarii y daitnosiii cuctemi. Onepartii Haj daiinamu i KaTaaoramu.

Peamnizamis ¢aiinoBux cuctem. [aTepdeiic BipryanbHoi ¢aitnoBoi cucremu VFES. daitnosi
cuctemu ext2fs I ext3fs. daiinosa cucrema /proc. Daiinosa cucrema NTFS.

5. Teopist NpUITHATTA pilieHb

[TpuiiHATTS pilleHr B yMOBaxX HEBH3HAUEHOCTI, OOYMOBJICHOI HE3HaHHSIM. AKCIOMH
KopucHOCTi. IIOHATTS HEpaHIOMI30BaHMX Ta pPaHAOMI30BaHUX PO3B's3KiB. Kpurepii
onTuManbHOCTI. CTaTUCTHYHI PO3B'SI3KH.

[IpuitHATTS pilieHb B YMOBaX HEBHU3HAYEHOCTi, OOYMOBIIEHOI CBiJIOMOIO MHPOTHIE€IO.
Huckperni Ta HenepepBHI Mogemi. [IpuHIMIM 00epe)eHOCTI 1 BPIBHOBAXKEHOCTI Ta iX
BUKOPUCTAHHS B TEOPIi.

OcHoBHa TeopeMma Teopii MaTpuuHuXx irop. [lo3uniitna popma rpu.

KoormnepatuBHi Ta HEKOONEpAaTUBHI MiJX0AW B MPUUHATTI pimeHb. Knacugikamis 3amaq
Teopli MPUUHSTTA PIlIEHb.

6. InTeJseKkTyaJbHi cUCTEMU

dopmanizallist 3HaHb B CHCTEMax IITYYHOro iHTeNeKTy. CTpyKTypa JOCHTiKEeHb B raiysi
IHTENIEKTyaIbHUX CUCTEM.

IIpencraBneHHs 3amady y cucTeMax IWITY4YHOro iHTenekTy. IlpencraBienHs 3anau y
npoctopi ctadiB. [IpeacraBieHHs 3a1a4 NUTSIXOM 3BEICHHS JI0 T1i/13a/1a4.

Mopeni npenctaBieHHs 3HaHb. JIOTIKO-TIHIBICTUYHI MOJIENI — PETSAIiiHI Ta MPEAUKaTHI.
®opmainbHi cucteMu. Mepexi Ta ppermMu.

ExcneptHi Ta giarHoctuuHi cucteMu. CTpyKTypa €KCIIEpTHHUX CHCTEM Ta iX peasizaiis.
Mogpemi mificHocti. Mexanizm BuBoay. CUCTEMH, 11O HABYAIOTh. ApPXITEKTypa IO CIOCO0Y
po3B’si3aHHs 3amadvi (cuTyariHi Mojeni). TecTyBaHHsA 1 JiarHOCTHKA (EKCIepTH3a 3HaHb).
KepyBanns HaBuaHHSM (cuTyalliiiHe kepyBaHHs). BuBeaeHHs B yMoBaX HEBU3HAYEHOCTI.



3a BuGopom 2: «Komn’oTepHa MexaHikay»

1. O04ucI0BAIbHI METOH Teopil NPY:KHOCTI

PiBHsiHHS pyxy Ta piBHOBaru. PiBHSHHS pyXy Ta piBHOBard B MIIHAPUYHIA CHCTEMI
KoopauHaT. ['0JI0BHI HaNpy>KEHHS.

Tenzop manoi gedopmarii. Bupasu 11 KOMIIOHEHT TeH30pa Majioi jaedopMariii depes
nepeMileHHs B IEKapTOBii Ta MUIiHAPHYHIN cucTemMax koopauHart. ['oioBHI nedopmartii.

V3aranbHenuit 3akoH ['yka ans ani3oTpomHoro marepiaiy. Pi3HI BUmagku mpy:KHOT
cuMmeTpii (7m0 i30TpomHOro MaTepiany). Ys3aranbHeHUH 3akoH ['yka Ui OJHOPITHOTO
130TPOMHOTO TiJIa.

3amaga Teopii mpyxHOcTi B mepemimeHHsX. [lpuanun Cen-Benana. Teopema
Knaneiipona.

@®opmyna berri i Teopema B3aemHocti berti. Bapiauiiine piBHsHHsA Jlarpamka. Metox
Pitma. ITpuamun minimyma gonatkoBoi po6otu. IIpencraBieHHs epemilieHb yepe3 rapMoHiiHI
1 OirapMoHiiHI QyHKITT.

Po3r’s30k KenwBina. EnemenTtapauii po3s'sizok byccinecka 1 pony. Enementapnauit
po3B'si3ok byccinecka Il poxy. 3amaua Byccinecka (Impo Iit0 30CepePkeHOT CHIIH Ha TPY>KHUN
niBnpoctip). @opmynu CominbsiHu. 3amada ['epua (mOCTaHOBKA i Ofep)KaHHS IHTETPaTLHOTO
piBHsIHHS). PO3B”s30K iHTETrpayIbHOTO PIBHAHHS 1 JOCHIKeHHS 3a1a4i ['epria. Bunagok ocboBoi
CHMETpii.

HaniBo6epuenuit meton Cen-Benana. [locTanoBka 3agadi KpydeHHsI Ta 3THHY Opycy.
Oynkuis HanpyxkeHb. [loreHmianpHa ¢yHKIiS KpaioBoi 3amadyi CeH-Benanma. MemOpanna
anaunoris [Ipanarns. J{Ba tuny xBuib. [ToBepxuesi xBumi Penes. Xsui JlsBa.

2. Ili1ocka 3agavya Teopil NPYKHOCTI Ta MeXaHiKa pyiiHYBAHHS

Oynkuis Hanpyxkenb Epi. [IpeacraBnenns nepemimens 3a ii momomororo. KommiekcHe
npencraBienns ¢yHkiii Epi. ®opmymu KonocoBa-Mycxenimsini. CTpykTypa KOMIUIEKCHHX
MOTEHIIIAJIB y BUIIAJKY OJTHO3B’ I3HUX, MHOTO3B SI3HHX, CKIHUYCHUX Ta 0€3MEKHUX 00JIaCTeH.

OcecumeTpuyHi rpaHUYHI 3a7a4l Teopii MPYKHOCTI 711 KPYroBoi o0iacTi (30BHIMIHS Ta
BHYTpimHsA). MHOro3B’si3ui ob6nacti. Yactunui Bumagku. Kiacwuni 3amadi mutockoi Teopii
npyxHocTi. [Imocki 3aadi Teopii NpyKHOCTI, SIKi 3BOASATHCS 0 3a/1a4 JIHIHOTO CIIpsHKEHHS.

Heonno3nauni nepemimenss. [lousarrsa qucnokartii. TpinuHa, 0cOOIMBOCTI pO3B SA3KY.

OcHoBu niHIIHOT MexaHiku pyiiHyBaHHs. [loHaTTs nucnokamii. TpimuHa, 0coOIMBOCTI
po3B’sa3Ky. KoedilieHT IHTEHCUBHOCTI HaIlIpYXE€Hb Ta 1HBaplaHTHUHN 1HTETpaJ.

3. Teopist n1acTUYHOCTI

MexaHiuHi BJIaCTUBOCTI TBEPAMX TiI. YMOBH IUIMHHOCTI TEPBHHHO-130TPOMHOTO
Marepiary.

Teopis manux npyxHo-TulacTHuHUX Jedopmaniid. [loctynat pykepa. AcomuiiioBaHuit
3aKOH IJIMHHOCTI.

IToctaHOBKa OCHOBHHMX 3ajJjau Teopii MIACTUYHOCTI. 3arajibHi TEOpPEeMHU Teopii Majaux
MPY>KHO-TUTACTUYHUX JePopMaliiid.

ITpocrimti 3agaui Teopii miactuyHocTi. [IpyxHo-TutacTuunuil BUruH 6anok. [lopoxxHucra
KYJIS T TI€F0 THCKY.

XapaktepucTuku 1 JiHii koB3aHHA. IlpocTimn mpukiIagu momiB KoB3aHHA. KpydeHHs
NPU3MATHYHUX CTEPXKHIB.

4. KpuTepii minHocTi, Teopis cTilikocTi Ta Teopisi MJ1acTHH i 000/10HOK

CraTuyHMil METO/] BU3HAYEHHSI KPUTUYHUX HaBaHTaKeHb. 3aada Eiinepa 1is crepkHs.
BnnuB yMOB 3akpiniieHHs KiHLIB CTEPKHS HA KPUTHUYHY CHITY BTPAaTH CTIHKOCTI.
JluHaMi4HUN KpuTepii cTikocTi. CTIHKICTh CTEPKHS Mij JI€10 CIIIKYBaJIbHOI CHIIH.



Kpurepii minHocTi Ta ix anami3. Knacuuni xpurepii minHocTi. PyiiHyBaHHS MartepiamiB
MIPU HASIBHOCTI TPIIIMH Ta IHIIUX AEPEKTIB CTPYKTYPH.

OcHOBHI  CHmIBBITHOMIEHHST Teopii TOHKMX macTuH. (OCHOBHI MPHUIYIICHHS Ta
CITIBBITHOIIICHHS] 06€3MOMEHTHOI TeOpii 000JIOHOK.

Bicecumerpuuna nedopmariis 000J10HOK 0OEpTaHHS.

3a BuOopom 3: «MexaHika piauMHu, razy Ta miasmMm»

1. Aeporizpomexanika

Mognens cyninsHOCTI cepenoBuiia. Meron Einepa ta meton Jlarpamxka, sk JBa MigXoau
JI0 ONHCY PyXy CylLuIbHOro cepenoBuina. Kinematuka. OCHOBHI HOHATTS. TpaekTopii YACTUHOK.
Jlinii ctpymy. Ilonarrs Hectucnoi pigunu. PiBHAHHSA HemepepBHOCTi. CuiM, IO JiIOTH Ha
pimuny. IToHATTS ineanpHOI pimuHU. PiBHSHHS pyXy MIs iaeanbHOI piauHU. PIBHSHHS pyXy B
Hanpyrax. ligpocratuka. PiBHsSHHA rigpoctaTuku. Po3momin THUCKYy B piAMHI B MOJI CHII
TSOKIHHSL.

lgpocrarnunuii mapamokc. bapomerpumuna ¢opmyna. 3akon Apximena. Bimnocna
piBHoBara. PiBusHusa pyxy Eiinepa B ¢opmi ['pomexu-Jlsimba. Inrerpan bepuymmi. Interpan
Komm -Jlarpanxa.

[Tnocki 3amayi rigpoMexaHiKy i/1eaJIbHOI HECTHCIIO! piIMHU. BIacTHBOCTI KOMIIEKCHOTO
noreHmiany. Ilpuknaan anamiTiuHuX (YHKOIA Ta iX TigpoauHamiuHe TiiyMadeHHA. Dopmynn
Yannurina-bnaziyca. Po3paxyHok cuiiu Ta MOMEHTY, 1110 AiI0Th Ha JOBUIbHUN Tpodins. Teopema
XKykoBcpkoro. 3amaga mpo oOTikaHHS KpyroBoro mmiiHzapa. OOTikaHHA wwiIiHApa 06€3
IUPKYJALii. Bu3HaueHHS MOMIB IIBMAKOCTEM Ta 3HAYEHHs TUCKY HA TOBEPXHI LMIIHIADY.
OOTikaHHS IIJTIHAPA 3 TUPKYJIsAie0. MeTton KoHPOPMHHX BimoOpakeHb. 3amada Ipo oO0TiKaHHS
eJNTUYHOro KoHTypy. ®yHkuisa JKykoBcbkoro. O6tikanHs miactunu. Iloctynar Yamnwurina-
Kyxoscwkoro. IIpoctopoBi 3amadi ineanbHoi pimman. Teopema Tomcona. Tepema Jlarpamka.
[lepma Teopema mpo 30epiraHHsS IHTEHCHBHOCTI BHUXOPOBHX JiHii. Jlpyra Teopema mpo
30epiraHHst IHTEHCUBHOCTI BHXOPOBHUX JiHIA. P0O3B’s30K 3amadi mpo pyx cdepu B ifeanbHIii
HECTHCIIN PiInHI.

3axoH HproToHa 117151 B’3K01 piquHu. Y3araibHeHui 3akoH HproToHa. Cuctema piBHSHB
Hag’e-Ctokca. Teuis I[lyazens. 3akon Ilyasens-I'arena. Teuist B’sI3k01 piiuHM B Iapi. 3aKOHU
no/i0HOCTI Ta KpUTepli MOMIOHOCTI Ui pyXy B’s3koi piauHu. ['eomerpuyHa Ta KiHEMaTH4YHA
noi6HicTh. TypOyJIeHTHICTh Ta METOAM OCepelHEHHs. BiacTMBOCTI mpoueaypu ocepeaHEeHHs.
Ocepennenns piBHsHb Ha’e — Crokca. Hailimpoctimi mopneni TypOyneHTHocTi. Dopmyna
[Tpanarns. VYaiBepcanbHuil jorapudmiunuil npodins. TypOynenTHa Tedis B TpyOi. Bruus
moperkocti. ['iapaBniuni BTpatu. @opmyna Hikypanze. Micuesi omipu. Teuwis piauHu uepes
OTBIp.

2. I'azoBa nuHaMika

OcHoBHI mapaMeTpu Tediil piauH Ta rasis. [Ipo ocobnmBocTi nuHamiku razy. BimoMmocTi 3
tepMmouHamiku. [lIBuakicTs 3Byka B rasi. Yucno Maxa, sik KpUTepii JUHAMI4HOT CTHUCIHMBOCTI
ra3zy. PiBHsSHHS eHeprii st ogHOMIpHOi Tedii ra3zy. BuBia piBHSHHSA eHeprii B OJHOMIpHIN
MOCTAHOBIIl JJig CTalliloOHapHUX Tedwi. PiBHSHHS eHeprii eHeproizoiboBaHOI  Teuii.
["azopunamivni GpyHKuii agiadbatnyHux Tedid. BuMip mBuakocTi rasy.

Crpubku yuiinbHeHHs. Ilpupoma 1 Buaum cTpuOKiB ymibHeHHA. [Ipsimi cTpuOKH
yiiibHeHHs. Y papHa agiabara. Teopema I'. Ilemmnena. Koci ctpubku yuiiasHEeHHS.

XBUJIl PO3LIMPEHHS B IUIOCKOMY HaJ3BYKOBOMY IIOTOI ra3y. AHami3 Teduii rasy B
HEHTPOBaHI XBWJII PO3LIMPEHHS. XBWII PO3UIMPEHHS NMPHU 3BYKOBIM MOYATKOBIN HIBHUAKOCTI.
XBWIJII PO3MIUPEHHS PH HAA3BYKOBINA MOYATKOBIN IIBUIKOCTI.



Teopema npo obepHeHHs1 BIUIMBY. EnemeHnTtapHa teopis reomeTrpuyHoro cormia. Coruio
JlaBans. Po3paxyHKOBI Ta HEPO3paXyHKOBI PEKUMH TeUii.

Teuil razy no nMIiHAPHYHUM TPYOaM 3 ypaxyBaHHIM TepTs. Teuil razy no nuiaiHIpHYIHINA
TpyOi 3 TETUIOMNIIBOIOM.

BuBeneHHs TeOpeMH IMITyIJIbCIB U1l OTHOMIPHHUX CTAI[ilOHAPHUX TEUiid.

Teopis pakeTHOTO IBUTYHA.

3. Teopist Tem1000Miny

OCHOBHI MOHATTA MPO TEIJI000MIH 1 Teronepeaady: TeMIONPOBIIHICTh, TEIUIOEMHICTB,
KOHBEKIIisl, TEMJIOBUH MOTIK, KOHBEKTUBHHM TEIJIOOOMiH Toio. 3akoH Dyp’e. JludepeHmiaibae
piBHsSHHS TerutonpoBigHocTi. IloctaHOBKa KpailoBMX 3agad Teopii TEMJIOMPOBITHOCTI 1
teronepenavi: |-ro poxay, ll-ro poxy Ta Ill-ro poxy. TemnonpoBimHICTh TiI HAUIPOCTINIOL
dopMu mpu cramioHapHOMY pexumi. [Imocka cTiHKa TpH  CTAI[iOHAPHOMY PEXKHUMI
TerIonpoBiMHOCTI. [IOHATTA mNpo TEepMIYHHMKM oOmip MNpu TeIIonepenadi dYepe3 CTIHKY.
[{uningpuyHa CTiHKa B cTalioHapHOMY pexumi. TermonpoBigHicTh OaraTomapoBoi CTIHKH.
[ToHATTSA MPO TETUIOBY 130JIA1IF0 CTIHKH. TeIuIOnpoOBiAHICTh CTIHKM MPU HASIBHOCTI TEIUIOBHX
wkepen. Meron @yp’e it po3B’s3aHHS HECTAIOHAPHUX JIHIMHUX 3a/a4d TETUIOTPOBITHOCTI
(st ogHOMIpHOTO BUNAAKY). OCHOBHI 3aKOHOMIPHOCTI TMOHSITTS KOHBEKTUBHOTO TEIJIOOOMIHY.
OcHOBHI KpHUTepil KOHBEKTHBHOTO TEIUIOOOMIHY 1 IO BOHM O3HAuYalOTh: Kpurtepii Hycenpra,
Kpurepiii Ilpanarns, kpurtepiit Ilekne. OCHOBHI MOHSATTS pagiallifHOTO BHUIPOMIHIOBAHHS.
3akon Ilmanka. 3akon Penes-/xonca. 3akon 3wmimeHHs Bina. 3akon Credana-bonbimana.
3axon Kipxroda.



2. HEPEJIIK IIMTAHB, 3AITPOITIOHOBAHUX JJIA ICIIUTY

BerynHi BunpoOyBaHHS IPOBOISATHCS 3a PILICHHSAM eK3aMeHaliiHoi KoMicii 3a OieTamu.
Jns mArOTOBKM BIJIOBII BHUKOPHUCTOBYIOTH €K3aMEHAIlIMHI JMCTKH, IO 30epiraroThCs B
0c000Biii cripaBi BCTYITHHUKA.

3 mporpaMaMy BCTYITHHX BHUMPOOYBaHb, MEPETIKOM MHUTaHb, MOPSIKOM IPOBEICHHS
BCTYIMHUX BUNPOOYyBaHb 3a cremianbHicTio 113 [lpuknamHa maTemartuka, BCTYITHHKH MAarOTh
3MOry O3HaroMHuTHCS Ha odimifinomy caiti JJHY.

PiBeHb 3HAaHb BCTYNHHUKIB OIIIHIOETHCS E€K3aMEHAIIHOI0 KOMICI€I0 3a CTOOAIBHOIO
cucrteMoro. Pe3ynbraT MpoBeACHHSI BCTYITHOT'O BUIIPOOYBaHHS O(OPMIISIOTHCS MPOTOKOJIOM, B
aKoMy (DIKCYIOThCSI €K3aMEHalliiiHi TUTaHHS. Ha KOXXHOTO BCTYIHUKA BEIEThCS OKpPEMUU
npoTokoi. [Iporokonu npuitoMy BCTyHUX BHNPOOYBaHb IICIs 3aTBEP/DKEHHS 30€piraloThCs B
0c000Biii cripaBi BCTYITHHUKA.

CTpykTypa ek3ameHailiiiHoro oijiera. Ex3aMeHamiitHuii Ou1eT CKIaaaeTbes 3 3 MUTaHb
BIIKpUTOi (pOPMU, OJHE 3 SKUX HAJCKUTH [0 MHUTAHb 3arajbHOi YACTHHH Ta JIBa JI0 IHTaHb
BUOIpKOBOi YacTWHH. 3MiCT OUIeTy CTa€ BiIOMHUMM BCTYIMHHUKOBI JIMIIE NPU HOrO OTpUMaHHI.
3MiCT UTaHb BIAMNOBIIa€ MEePENiKy MUTaHb 3arajibHOT Ta BUOIPKOBOT YaCTHHH.

IIuTanuga 3arajJbHOI YaCTHUHH

1. MeronoJiorisi Ta oprasizanis HAyKOBHUX J10CJIiI>KeHb

Hanatu xapakTepuCTUKy MpoIecy HayKOBOTO TMi3HAaHHA. OXapakTepu3yBaTH CTPYKTYpHI
elIeMeHTU Teopii mi3HaHHA. Meron HaykoBOro mi3HaHHs. O3HakKM HAYKOBOI [isSUTBHOCTI.
Crpykrypa dopmyBanns Teopii. O3HaueHHsS MOHITH: HAyKOBa ilesi, TiNOTE3a, TEOpis, 3aKOH.
Bunu, dbysHkuii Ta npeaMmer HayKoBOI IiSUIBHOCTI, Cy0'€KT Ta MpeAMET HAayKOBOI IISUTBHOCTI.
XapakTepuCTUKa TOHATTS «HAYKOBE JIOCII/DKEHHS», OCHOBHI (JOPMH HAayKOBHX JIOCII/IKEHb.
OO0'ext, mpeamer Ta (aKTOpU HAYKOBOTO JOCHIJDKEHHS, MOCTIAOBHICTH €TaliB HAayKOBOTO
nocmikenns. Eramu peamizamii Ta oopMIIeHHS pe3yibTaTiB HAyKOBOTO JOCIiIKeHHsS. Ponb
JOTIYHUX METOJIB y HAYKOBUX JOCITIJDKCHHSX, IHIYKTUBHUN Ta JCIyKTUBHUH METOAU
JOCTIPKeHHS, puKIaan. MojemoBadHs Ta cepu Horo BUKOpUCTaHHS. TexXHiKa OMpaIioBaHHs
iH(dopMmallii, mopsaoK poOOTH HAJl TEKCTOM, BUMOTH 10 BUKOPUCTAHHS ITUTAT.

2. CnenianbHi po3aiin GpyHAaAMEHTAJIbHUX MATEMATHYHUX THCHMILIIH

JudepenuiroBanHs QyHKIT OJHIET 1 JeKUIbKOX 3MIHHMX. YacTuHHI noxinHi. HeoOxinHi Ta
JOCTaTHI yMOBH JTU(EPEHII1I10BaHOCTI.

Busnauenwuii iHTerpai 1 Horo BIacTUBOCTI. TeopemMa mmpo cepeHe 3HAUCHHSI.

Kpartni interpanu. I[ToBepxnesi interpanu. KpuBoniHiliHi iHTErpany.

®opmynu 'pina, Ctokca, OcTporpaacbkoro.

Yucnosi paau. A6contoTHa Ta yMOBHA 301kHICTh. O3HAKH 301KHOCTI YUCIOBUX PAIIB.

@YHKIIOHATBHI PSAIH, BIACTHBOCTI PIBHOMIPHO 30DKHUX (PYHKIIOHANBHUX psiaiB. O3Haka
Beiiepmpacca.

Kpusi apyroro nopsaxy, 3BeieHHs iX 10 KAHOHIYHOT'O BUIJISITY 1 KilacuQikariis.

Martpuiii 1 onepariii Hax HUMU. BU3HAYHMKMY 1 X BITaCTUBOCTI.

Cuctemu JIiHIMHUX anreOpaiyHuX PIBHSIHB Ta IX TOCIIKEHHS.

JliniliHe 3BH4YaiiHe audepeHUianbHe piBHAHHA. DyHIaMEHTalbHAa CHUCTEMa pO3B’S3KiB
JTHIAHUX JOudepeHliaNbHuX piBHSHb. Meroa Bapialii MOCTIMHMX Ui pO3B’S3aHHA
HEOJIHOPITHUX PiBHSHb.

3amadi, MO 3BOJATHCS JI0 PIBHSHB EMINTHYHOTO THUITY. 3ajadi, 1m0 3BOASTHCSA IO PIBHSHD
rinep6oiyHOro THIy. 3aadi, 110 3BOJAATHCS JI0 PIBHAHD NapaboIiyHOTO THITY.

3. MeToau 064HCIeHb
Itepamiitni  metomu posB'szyBanHs CJIAP. YmoBu 30DKHOCTI MeToniB. Mertoau
HaOMKeHHS (YHKLIN: 1HTEpHOJIIOBAHHS, CEpeIHbOKBaApaTHUHE HaOmkeHHs. [lopiBHAHHS
METO/IiB.



YucenbHe iHTETpyBaHHs. [ eOMeTpuUHE TIIyMadeHHS.

Po3p’si3anns 3amaui Komn st 3BuvaitHux mudepenmianbaux piBHsIHL (3AP) mMeTomamm
Pynre-Kyrra. Po3paxynkosi ¢popmynu. [Toxubku metois.

3aranpHi NPUHIUIIN TOOY0BU PI3HULICBUX CXEM IS JIHIMHUX AUdEpEeHIiaTbHUX PIBHSIHb.

IIutanus BHOipKOBOI YaCTHHHI

3a BuOoopom 1: «MaTeMaTu4He MOJEJTIOBAHHA Ta 00YNCITIOBAJIbHI METOAN»

1. IluckpeTHa MaTeMaTHKA
MHOXWHHM, omepalii HaJg MHOXWHAMH. biHapHI BiJHOIIEHHS Ta iX BJIACTUBOCTI.
Posknananns OyneBux (yHKIIH 3a 3MIHHMMH, JOCKOHANa JU3’IOHKTHBHA HOpMalibHA (opma.
3o00pakeHHss (yHkmin y Buriasaal nomiHomy JKerankina. DyHKIIOHaJIbHA IOBHOTA CHCTEM
OyneBux QyHKITIH.

2. Meroau onTumizauii Ta A0CaiIKeHHS onepaunii

Knacudikamis 3amaa  Ta wMetonmiB onrtuMizarii. OcHOBHa 3agada  HEJIHIHHOTO
porpaMmyBaHHS.

Knacuuni MeTonu BifiykaHHs 6€3yMOBHUX Ta YMOBHUX €KCTpeMyMiB. MeTOJI MHOYKHUKIB
Jlarpamxa 1uist 3a1a4i 3 OOMEKEHHSIMHU THITY PIBHOCTEH Ta HEPIBHOCTEH.

HeoOxiani 1 JocTaTHI yMOBU ONTUMAIBHOCTI AJIs 3a/1a4i CKIHUEHHOBUMIPHOT ONTHUMI3aIlii.
Enementu Teopii Kyna-Takkepa Ta 1BoicTOCTI.

YucnoBi metonu 0Oe3ymoBHOI omtumizaiii. ['panientHi metomu. IlepeBarm Ta Hemomiku
Ipai€EHTHUX METO/IIB.

YucnoBi MeTroad yMOBHOI onTuMmizaunii. Metox mpoekuii rpaaieHTy. MeTos yMOBHOTO
rpagienTy. Meronu mrpadHUX (QyHKIIIMH.

YucnoBi meroan Oe3yMoBHOI HenudepeHIiiioBHoi omTtumizaiii. Meroa y3aralbHEHOTO
IPaJiEHTHOTO CITYCKY.

3. ba3u nanux ta indgopmaniiini cucremun
[TousitTss 6a3u manux 1 cucremu. OCHOBHI THNHM Mojeneil manux. Omneparii Haj JTaHUMH.
[TonsaTTs ¢yHKUioHaNBHOI 3anexHocTi. Hopmamizamis cxem 6a3 manux. Hopmanbhi (opmu
BigHomeHb [loHsaTTss pensmiiinoi 6asm manux. Mosa SQL. Komamgum SELECT, INSERT,
UPDATE, DELETE. Cxema pensuiiinoi b/l. TIoHATTS mepBUHHOTO Ta 30BHIIIHBOTO KIIIOYA.
HimicHicty pensimiianx gaHux. [limicHicTe 0a3u mganux. TexHOJOTIT PO3pOOKH MPOTPAMHOTO
3abe3neuenHs. Onepatop SELECT.

4. OnepauniifHi CHCTEMH Ta CHCTEMHE IPOrPaMyBaHHS

OcHOBHI (PYHKIIIT OMIEpaAIITHIX CUCTEM.

ApxiTekTypa onepauiinoi cucteMu. OCHOBHI MOHSATTS.

O3HauyeHHs Mpollecy Ta MOTOKY , iX mojgaHHsA B OC Ta MOXJIMBICTh KEpYBaHHS IpOLECaMU
ta morokamu B OC UNIX, Linux, Windows.

[TpoGnemMu B3aemofli MOTOKIB, 0a30BI MexaHi3Mu cuHXpoHizauii norokis B OC UNIX,
Linux, Windows.

ba3oBi MexaH13MH MIKITPOILIECOBOT B3aEMO/TI.

[TousTTs daiiny 1 aitnoBoi cuctemu. Opranizauis iHpopmaii y daitnosiit cucremi.

5. Teopist npUAHATTA pillleHb
Knacudikauist 3a1a4 npuiHATTS pilIeHb.
[ToHATTS HEpaHIOMI30BaHUX Ta PaHIOMI30BaHUX PO3B'A3KiB.
Kpurepii onTumanbHOCTI.
OcHoBHa TeopeMa Teopii MaTpUYHUX 1rop



6. InTeseKkTyaJILHI cucTEMU
Mogneni npeacTaBieHHs 3HaHb. [IpsiMuii Ta 3BOPOTHHI BHUBIJ B CHUCTEMax MITYYHOTO
inTenekty. IlomanHs 3amad y mpocropi ctaHiB. Po3B’s3yBaHHA 3a/ad MOJAHUX y MPOCTOP1
CTaHIB. 3BeIEHHS 3ajadi 0 Mif3a1a4, METOAU po3B’si3yBaHHSA. CTPYKTypa €KCIIEPTHUX CHCTEM
Ta ix peainizarlis. MeTo1 HEYITKOTO JOTIYHOTO BUBEICHHS.

3a Bubopom 2: «Komm’rorepHa MexaHika

1. O0uucaOBaIbHI METOIM TEOPil MPYKHOCTI

Teopis nedopmartiii. TeH30pu CKiHUEHHOI 1 Majoi aedopmarrii.

["onoBHI OCi Ta iHBapiaHTH TeH30pa CKiHYeHOT 1 Manoi nedopmartii. Enincoin nedopmartii.

BusnaueHHs1 nepemilieHb 3a KOMIIOHEHTaMU Manoi aedopmariii. YMou cymicHocTi Cen-
Benana.

Teopis HanpyxeHb. TeH30pHu HaNPyXEeHb Ta iX (PI3UUHUIN 3MICT.

PiBHSHHS piBHOBary i pyxy B KOMIIOHEHTaX T€H30pa HAIPY>KEHb.

["oy10BHI OCi TeH30pa HaINPyXeHb. [ 0JIOBHI HanpyKeHHsI. [HBapiaHTH TEH30pa HATIPY)KEHb.

[TorennianpHa enepris nedopmaii. 3akoH ['yka U1 130TPOITHOTO 1 aHI30TPOITHOTO TiJI.

[TocTaHOBKA OCHOBHHX 3a/1a4 TEOPIl MPYXKHOCTI.

3amava Teopii MPYKHOCTI B IEPEMIIIICHHSX.

Teopema eHOCTI PO3B’SI3KY 3a7a4 TEOPii MIPYKHOCTI.

[Mpuamun Cen-Benana. Teopema Knameiipona. @opmyna berti 1 Teopema B3a€EMHOCTI
berri.

Bapianiiine piBusinas Jlarpamka. Merox Pitna.

2. [1nocka 3aga4a Teopii NPY’KHOCTI Ta MeXaHiKa pyiHYBaHHA
[Tnocka nedopmartis i y3araabHEHUH IUIOCKHUIA HAIIPY>KEHUH CTaH.
Metox KonocoBa — MycxemnimBisiii po3B’si3aHHs JBOBUMIPHHX 33/1a4 TE€OPil MPYKHOCTI.
OcHoBU JiHIHHOT MeXaHiKu pyiHyBaHHA. KoedilieHT IHTEHCUBHOCTI HANPyKEeHb.

3. Teopist n1acTuYHOCTI
MexaHiuH1 BTaCTUBOCTI TBEPAUX Til.
YMOBHU IJIMHHOCTI IEPBUHHO-130TPOITHOTO MaTepiay.
Teopis Manux NpyXHO-MIACTUYHUX JedopMariii.
[Toctynat lpykepa. AcoliiiioBaHn 3aKOH TUIMHHOCTI.
[TocTaHOBKA OCHOBHMX 3a/1a4 T€Opii MIIACTUYHOCTI.
3aranbHi TEOPEMHU TEOPii MAIUX MPYKHO-TUIACTUYHUX JAedopmartiii.
ITpocrimti 3amadi Teopii mmacTuyHOCTI. [IpyXHO-TIITacTHYHKN BUTHH OalOK.
[TopokHHCTA KIS M1 11€F0 TUCKY.
XapakTepuCTUKY 1 JiHIT KoB3aHHA. [IpocTilli MpuKIIaay MoJiB KOB3aHHS.
KpydeHHst Ipu3MaTHYHUX CTEPIKHIB.

4. KpuTepii minHocTi, Teopis cTilikocTi Ta Teopisi IUIaCTHH i 000710HOK
CraTuyHHUI MeTO/] BU3HAYCHHS KPUTUYHHUX HaBaHTa)keHb. 3asnava Einepa s crepxHs.
BrnuB yMOB 3aKpirjieHHS KiHIIB CTEP>KHS HA KPUTUYHY CHILY BTPaTH CTIHKOCTI.
JuHaMigHuiA KpuTepii cTiiikocTi. CTIMKICTh CTEPXKHS MiJ €10 CIIIKYBaJIbHOI CHIIH.
KpuTepii MitHOCTI Ta iX aHami3 (K1acu4Hi Ta 1H. TEOPil MIITHOCTI).

OCHOBHI NPUMYIIEHHS Ta CHiBBIJHOIIEHHS 0€3MOMEHTHOI TEOPii 000IOHOK.
Bicecumerpuuna nedopmariisi 000J0HOK 0OepTaHHS.



3a BuOopom 3: «MexaHika piiuHM, razy Ta mjiasMmmw»

1. AeporigpomexaHnika

['imoTe3a CymiIbHOCTI 1 110 BOHA Ja€ JUIsl TEOPEeTUUHOI ripoaunamiku. ChopmymoBaTh, siK
OINUCYETHCS Tedisd PIAUHM 3 To4kH 30py Eilnepa: 3minHi Eiinepa Ta mpeiacraBieHHs IIyKaHUX
TiIpOJMHAMIYHMX TTapaMeTpiB 3 Touku 30py Eitnepa.

Omnwc teuii piauHu 3 Touku 30py Jlarpanka: 3miHHI Jlarpansa Ta npencTaBiIeHHS HIyKaHUX
TiIPOJMHAMIYHHX MapaMeTpiB 3 TOUKU 30py Jlarpamxka. Sk Bigpi3HAIOTHCA MK COOOI0 MOXiAHI
3a yacoMm 3 To4ok 30py Ednepa i Jlarpamxka. o Take «riHis cTpyMy» 1 1 gudepeHIiaabHe
piBHSIHHS?

Sk GopMynmrOeThCS 3aKOH 30€pPEKEHHS MacH B MEXaHilll CYIUIBHOTO CepeloBHUIa 1 Horo
nudepeHIiagbHe PiIBHIHHSA.

[To Take imeanpHa piauHa 1 nudepeHiaibae piBHsSHHS Eitnepa 1yist i1eanbHoi pianHM.

[ITo Take rigpocTaTKa, OCHOBHE PiBHSHHS TiAPOCTATHKH 1 PO3MOJIT TUCKY B HECTHUCIIHBIN
piauHi B MOJi TsDKIHHA. 3aKOoH Apximenaa 1 ioro noscHeHHs. [IoHATTS mpo BiHOCHY PiBHOBAry.
Sk 3MiHIOETBCS (hopMa BUTbHOI TOBEPXHI PiIMHHA B EMKOCTI, IO 00EpTAETHCS?

Iarerpan bepuymni i Komri-Jlarpanka: 1o y HUX CIUTBHE 1 YMM BOHH BiJPi3HSIOTHCS?

[Tnocki 3amayi rigpoAMHAMIKY 1 X 3B’SI30K 3 TEOPI€I0 (PYHKIIIH KOMILIEKCHOT 3MiHHOA.

Hagectn npuxmagy anamitHyHuX (QYHKIIHA 1 X TiAPOJMHAMIYHOTO TiiyMadeHHS. Popmynn
Yannurina-bnasziyca i ix TiiymauenHs (6e3 BUBOLY).

@®opmyna XKykoBckoro mns migdomuoi cuinu mpodins i i Tiymadenns. @opmyna i
KOMIUIEKCHOTO TMOTEHI[ialy Oe3MUPKYISMIHHOr0 OOTIKaHHA KOJIa; PO3MOJLT IIBHAKOCTI IO
MOBEPXHI KOJIa; SIKICHO — (hopMa JIiHii cTpymy.

OOTiKaHHS MIIIHAPA 3 UUPKYISLIEI0; AKICHO JiHIT CTPYMY, KPUTUYHI TOUKH.

[TousATTS PO 3acTOCYBaHHA KOH()OPMHOTO TIEPETBOPEHHS ISl BUPIIICHHS 3324 OOTiKaHHS
NoBUIbHOTO KOHTYpY. CdopmymoBati mnoctynat Yamaurina-)KykoBCbKOro st OOTIKaHHS
KOHTYPY C TOCTPOIO OKPAUKOIO.

Teopemu Tomcona mpo pyx imeanbHoi piauau. Teopemu Tomcona mpo 36epexeHHs (6e3
BUBONY) 1 Teopema Jlarpamxka. Po3B’s130k 3amaui mpo pyx chepu B ifeanbHiid HECTHUCIUBIN
piauHi.

3akoH HeroToHa 1 y3araiibHeHUI 3akoH HbproTOHA J71s1 1715 BsI 3KO1 PiIUHHU.

Hanucatu piBusHHs Hap’e-Crokca 1 AaTu TIiyMadyeHHs 11 4IeHaM.

Jlatu SKiCHY XapaKTepUCTUKY KpUTEPISIM MOAIOHOCTI; SIK1 BU 3HA€ETE KPUTEPIi?

[To Take Teuis [lyaseiins i 3akon ['arena-Ilyazeitns?

[ToHsTTSI NpUMEXOBOro Mmapy 1 OcHOBHI mnonoxkeHHs Teopis Ilpanarns. o Ttake
TypOyJIEHTHICTH 1 METO/IU OCEPETHEHHS.

Ocepenneni piBasiHHS Hap’e-Ctokca. Moaens TypOynentHocTi [Ipanaris.

VYHiBepcanbHuil TorapuMidyHUN 3aKOH TypOYJIEHTHOCTI B TpyOax.

[ToHSATTS TTPO PO3MOALICHI Ta MICIIEBl BTpaTH THUCKY B TPYOOIIPOBOIAX.

2. I'azoBa fuHaMika
HIBuaxicTs 3ByKY B raszi. Uucno Maxa, Kk KpuTepiil TMHaMi4YHOI CTUCIMBOCTI ra3sy.
BuBin piBHSIHHS eHeprii B OJHOMIpHINA TOCTAHOBI JJISl CTalllOHAPHUX TEUil.
PiBHAHHS eHeprii eHeproi3oib0BaHoOl Tedii.
["azopunamivni QyHKLIT agiabaTHYHUX TEU1i.
Bumip mBuakocTi rasy.
[Tpupona 1 BUaM CTpUOKIB YUIIIbHEHHS.
[Tpsmi cTpUOKH yIIITbHEHHS.
VYnapna aniabara. Teopema I'. Ilemmuiena.
Koci ctpubku yiisbHeHHS.
AHaui3 Tedii ra3y B LIEHTPOBAHIM XBUJI1 PO3MIUPEHHS.



XBWII PO3LIUPEHHS NP HAA3BYKOBIH MIBUIAKOCTI.

Teopema npo oOepHEHHS BILTUBY.

Enemenrtapna Teopis reOMETPUYHOTO COILIA.

Teuii ra3y no nuIiHAPHYHUM TPYOaM 3 ypaxyBaHHSIM TEpPTS.
BuBenenHs TeopeMu iMIyNbCIB Ui OMHOMIPHHUX CTAI[lOHAPHUX TEii.
Po3paxyHOK TSTH paKeTHOTO JABUTYHA.

3. Teopist Tem1000Miny

OCHOBHI OHSATTS, 110 CTOCYIOTHCS SBUIII TEIUIONPOBITHOCTI, TEIUIOOOMIHY 1 TEIUIonepeaayi.

ChopmymroBatn 3akoH Dyp’e IK B OJHOMIPHOMY HAOIMKCHHI, TaK 1 B BEKTOPHOMY
300pakeHH1; pO3TIIyMa4lTH BCl BEIMYMHH, 110 BXOAATH 10 3aKOHY Dyp’e.

Jlaty mocTaHOBKY 3ajadi Teopii TEIIONPOBITHOCTI 3 TPAHUYHUMH YMOBAMH II€PILIOTO POIY.
JlaT MOCTaHOBKY 3aj1a4i T€Opii TETUIONPOBITHOCTI 3 TPAHUYHIUMH YMOBAMH JIPYTOTO POY.

JlaTy mocTaHOBKY 3aj1adi Teopii TEIIONPOBITHOCTI 3 TPAHUYHUMH YMOBAMHU TPETHOTO POIY.
HaBectn  po3B’s30K 3agadi TEIUIOMPOBIAHOCTI JUIS IUIOCKOI CTIHKM TpPHU CTAI[iOHAPHUX
rpaHuYHuX ymMoBax. ChOpMyTIOBaTH MOHATTS MMPO TEPMIYHUX OITIP CTIHKH.

[{uniaapuYHA CTiHKA B CTalllOHAPHUX yMOBax TerutonposimHocti. ChopMyitoBaT 3amaqy
PO TETIONPOBIIHICTh OaraTomapoBoi CTIHKH.

B uomy 3akimtodaerscst crmenu@ika MOCTaHOBKH 3aJadyi MpPO TEIJIOBY 130JIAIII0 CTIHKH?
TernnonpoBiqHICTh CTIHKH B YMOBaX il TETJIOBHUX JKEPEd.

OCHOBHI TOHATTS TEOPii KOHBEKTHBHOTO TerionepeHocy. 1o o3HauaroTh OCHOBHI KpUTEpii
Teopil KOHBEKTUBHOTO TeruionepeHocy: kputepiii Hycenwra, [Tpanaris i [Tekne?

OcHOBI MOHATTS paniamiitHoro BunipominoBanHs. ChopmymoBaru 3akoH [Inanka i gatu 10
HbOT0 KOMeHTapi. [1po mo roBopsTh 3akoH Pernesi-J[»oHca i 3akoH 3MireHHs Bina?

3akon Credana-bonbpimana i foro Tmymauenns. 3akon Kipxroda i #ioro TmymadeHHs.



Kpurepii oninkn Bignosinei
KoxxHa BinmoBigs Ha mUTaHHS OLIHIOETHCA 32 100 - 0aIbHOIO MIKAJIOO:

60-63 Gayi BUCTABIISIETHCSI BCTYITHUKY B aCIipaHTypy, SIKUM IEMOHCTPY€E 3HAHHS O3HAYCHb
JUIIe JIESKUX TOHSTh, Y CBOIX MIPKYBaHHSX HE 3JaTCH aHANI3YBaTH MOHSITTS MUCHUIUTIHH Y
KOHTEKCTI 1HIIKMX MOHATh, HE 3JJaT€H BCTAHOBUTH 3B'S130K Mi)K IOHATTAMH, HOTO BIAMOBIII MAlOTh
1a0JIOHHUN XapakTep Ta He BiJ0OPaXaroTh CAMOCTIITHOTO pO3yMiHHS TEM.

64-74 Oanu BUCTABISETbCA BCTYNHHKY B acCHIpaHTypy, SKHH IEMOHCTPYE 3HAaHHS B
oOMexeHOMY 00cCs31, HE 3HA€ 3HAYHOI YACTHHH MPOTPAMHOr0 Marepiany 3 (yHIaMEHTAIbHUX
MaTeMaTHYHUX TUCLMIUTIH, JOMYCKAa€ 3HAYHY KUIBKICTh HETOYHOCTEH 1 rpyOuMX MOMHIIOK Y
dbopMysTIOBaHHI METO/IIB PO3B’sI3aHHSI 33724, HE BMI€ HABECTH BJIACHI MPUKIIAIN.

75-81 0anu BUCTABISAETHCA BCTYIHHKY B acCIipaHTypy, SAKHH 100pe BOJIOJI€ OCHOBHUMHU
MOHATTSMH MPHKJIAJIHOT MATEMATHKH, BMi€ 3iCTABJIATH Ta CHCTEMAaTU3yBaTH iH(OpMaIlito, ajie He
3acBOIB JeTali JIOBEACHHS Ta OOIPYHTYBaHHS JCSKHUX MOJOXECHb NPUKIATHOI MaTEMaTHUKH,
JIOTIyCKae HEJOJIKU y (OpMyJIIOBaHHI METOJIIB PO3B’s3aHHs 3ahad. HesmaTtHuil 10 aHamizy Ta
y3arajgbHEHHS JIeSIKHUX CY/IKCHb, HA/Ia€ BIAMOBI/I, ajie Y HEJOCTAaTHHO IIOBHOMY 00Cs31.

82-89 0ayim BUCTABISAETHCA BCTYIIHHUKY B acIipaHTypy, SKHH JH00pe BOJIOJI€ MPOrPaMHUM
MaTepiaJoM, TPAaMOTHO i TIOCIIJOBHO BUKJIA/Ia€ MOTO OCHOBHI TOJIOXKEHHS 13 IOBEJACHHSM, SKHAN
HE JIOIYCKa€ ICTOTHMX HEJOJIKIB y BIANOBIAI Ha 3alHUTaHHS IOJO 3aCTOCYBAaHHS METOIIB
NPUKIAJAHOT MaTeMaTHKH Ui pO3B’S3aHHA TPAKTHYHUX 337ad, CAMOCTIHHO BHIIPABIISE
JOMYIICH] TOMWJIKA, BMUIO aHaji3ye MPUYMHH HEKOPEKTHOCTI TIOCTAHOBOK 3aja4 Ta
HEMOXKIIUBOCTI 3aCTOCYBaHHSI METOJIIB, MIPOIIOHYE CIIOCOOM PO3B’s3aHHS MPHUKIAIHUX 3a7a4d. B
BIJIMOBIASIX KOPUCTYETHCA JIMIIIE OCHOBHOIO JIITEPATYyPOIO, MiAPYYHUKAMH, TOCIOHUKAMHU.

90-100 6aniB BUCTABISETHCS BCTYIIHUKY B aCIHipaHTypy, KU TTHOOKO Ta MIIIHO 3aCBOIB
NpOTrpaMHUN MaTepiay, BHYEpPIAHO, IOCTIIOBHO, T'PAMOTHO W JIOTIYHO MOTrO BHKIAQIAE, Y
BIJIMIOBi/Il SIKOTO TICHO TOB’A3YIOThCS TEOPETUYHI 3HAHHS MOJIENe Ta METOJIB MPHUKIAJHOT
MaTEMAaTHKH 3 X MPAKTHYHUM 3acTocyBaHHsIM. [1if yac BiMOBIAl BCTYITHHUK JI0 acIipaHTypH HE
3a3Ha€ TPYTHOUIIB 3 JIOBEJICHHSIM OCHOBHUX TEOPEM, OOIPYHTYBaHHSIM TECOPETUYHUX OCHOB
3aCTOCYBaHHS METOMIB PO3B’SI3aHHS MPAKTUYHUX 3a7ad4, 3JaTe€H MPHHMATH PINICHHS Y
CTaHJAPTHUX Ta HECTAHJAPTHHUX CHUTYaIliIX, MEPEeKOHJIMBO apryMEHTYy€ BJAcHi BiAMOBIJII.
JlemoHCcTpye 0013HaHICTh 3 OCHOBHOIO Ta MOHOTPa(pIYHOIO JIITEPATYPOIO 3 MUTAaHb 3aCTOCYBAaHHS
MojieJIei Ta METOIiB TPUKIIaTHOT MaTEeMaTHKHU.

IIpy ocTaTouHidl OILIHLI pe3yJlbTaTiB BHUKOHAHHSA 3aBIAHHS BPAXOBYEThCS 3/aTHICTDH
daxiBus:

- 3aCTOCYBaTH MpaBuia, 3aKOHU, METOAM, MPUHIUIN MPUKIATHOT MATEMATUKH MO0
PO3B’sI3aHHS MPUKIIATHUX 3a71a4;

- aHaII3yBaTH 1 OLIHIOBATH JaHHI NpeaMeTHoi o0nacti npu  (GOopMyJIIOBaHHI
MaTeMaTUYHUX MOJENEH /IS ONUCY MPOLIECIB Ta CUCTEM;

- BUKJIaaaTHu MaTepiaJ'II/I J'IOl"i‘-IHO, HOCJ'Ii,Z[OBHO 3 I[eMOHCTpaLIiGIO MAaTEMATHUYHOI'O
CBiTOFHHI{y Ta MHUCJICHHS.



3. OCHOBHA JIITEPATYPA

Jlasi AMCUMILIIH 3arajibHOI YaCTHHH

1. MeToaoJiorisi Ta Opraizanisi HAyKOBHMX J0CJIi/I2KeHb

Konsepcrkuit A.€. OcHOBH METO0JIOTI] Ta opranizanii HAyKOBUX JTOCIIIXKEHb | HaBY. MOCIOHUK
/ 3a pen. A.€. KonBepcobkoro. — K. : Llentp HaBu. mitepatypu, 2010. — 352 c.

Kopsrin M.B. OcHoBH HayKOBUX JOCHTIKEeHb: HaBd. ocionuk / M.B. Kopsrin, M.1O. Yik. — K. :
Aunepra, 2014. — 622 c.

Kpacno6oxkuit F0.M. CrnoBHuk-10BinHUK HaykoBis-nodaTkiBisg / FO.M. Kpacnobokuii. — K. :
Hayxk. cBit, 2000. — 83 c.

Kpymensaunpka O.B. MeTomonoris Ta oprasizaiis HayKOBUX JOCIHIPKEHb : HaBY. MOCIOHHK /
O.B. Kpymensnuupka. — K.: Kongop, 2006. — 192 c.

Mokin b.I. Metomonoris Ta oprasi3amnis HAQyKOBHX JOCITIJDKEHb : HaBYaJlbHUI mociOHuk / B.L
Mokin, O.b. Mokin. — Binnung : BHTY, 2014. — 180 c.

Job6ponpasosa [.C. dinocodist Ta METOIOJIOTIS HAYKH : MiAPYY. JJs BUIIMX HaBY. 3akyamiB / .
Ho6ponpasosa, JI. Cunopenko. — K., 2008. — 223 c.

UYepninescrkuii [.B. Metomonoris HaykoBoi AisiibHOCTI : HaBd. noci0. / [I.B. UepHineBcrkuii Ta
iH. ; 3a pea. [{.B. Uepninescbkoro. — Bua. 3-te, mepepo6. — Binnuns, 2012, — 364 c.

2. CneniaabHi po3aiiiu pyHIaMeHTATbHUX MATEMATHYHHUX I CHUILIIH

Hxine M.L., Konecauk T.B. Buma matemaruka: Iligpyunuk: ¥V 3 Ku.: Ku. 1: Anamitnuna
reoMeTpis 3 eneMeHTamu anredpu. Beryn go matemaruunoro anamnizy.-K.:JIubins,1994-
280c. Ku. 2: ludepenuianpae Ta iHTErpajibHe YucieHHs QyHKIil onHiel 3MiHHOI. Psinn.-
K.:JIubinp 1994.-352c. Ku. 3: [ludepenmianbHe Ta iHTerpajibHe YHCICHHS (QYHKIIN
Oararpox 3miHHUX. Judepennianshi piBasaas. — K.: JIubigs 1994. — 352c.

lopogniit M.®. OcnoBu marematuyHoro anamizy / M.®. Topogniii, }0.B. Muthuk, O.L
Kammiposcbkwii. — Kui: KM Axkanewmis, 2004. — Y.1. — 98c.

HroxenkoBa O.}O. Maremaruunuii anani3z y mpukiagax i 3amadax / O.}O. [rokenkosa, T.B.
Komecunk, M. 4. JIsmienko, Ta inmn. — K.: ,,Buma mxkoia”, 2003. — 470 c.

I'pebentok C.M. Matematnunuii anani3 I: audepenuianbae unciaeHHs QyHKLIT 0JHIET 3MIHHOT:
KoHncnekr nekuil 1ist cTyaeHTIB HampsMiB miarotoBku «Matemarukay, «lIpukianna
MaTteMaTukay, «lHpopmaruka», «IIporpamua imxenepis» / Yki. C.M. I'pebentok, H.M.
JI’staenxo, M.1. Knumenko, [.B. Kpacikosa, O.0. TitoBa, B.B.JleonTheBa. — 3amopixoxs:
3HY, 2011. -89 c.

Tessie A.Jl. Buia matematuka y npukinagax ta 3agadax. Y. 1. Jliniiina anrebpa i aHamiTuyHa
reometpis. Judepennianpae yncineHHs QyHkiiin oxniel 3minHoi / A.Jl. Tessimes, O.I.
JIutBun. — XapkiB: XTYPE, 2002. — 552 c.

Bosnommna T.B. BuGpani nutanHs JiHIAHOT anredpy Ta aHaJITUYHOI reoMeTpii : HaBY. MociO.
s crya. cnel. «lapopmaruka» / T.B. Bonommna — Jlynek : Bon. Haim. yH-T iMm. Jleci
VYkpainku, 2010. — 116 c.

Tpaskin FO.1. JliniiiHa anre6pa 1 aHamiTHuHa reoMeTpis : HaBd. nociOH. / FO.I. TpaBkin. — X. :
Maiinan, 2009. — 416 c.

Camoiinenko A.M., Ilepectiok M.O., ITapactok 1.O. {udepenuianbui piBasHHA: [TiapyuHuk. —
3-te Buj., nepepo0d. i gom / A.M. Camoitnenko, M.O. Tlepectiok, 1.0. IMapaciok. — K.:
Bunasanuo-nonirpadiunuii nentp “Kuiscekuii yaisepcuter”, 2010. — 527 c.

3t06anoB O.€. [{udepenmianbhi piBHsHHS: Hapuansuuii mocionuk / 3r06anoB O. €. — Binnuns:
HouHY imeni Bacuns Cryca, 2018. — 72 c.

Kanentok IL.I. Judepenuiansui piBHsHHs: Hapuansauii mocionuk / ILI. Kanenrwoxk, HO.K.
PynaBcekuit, P.M. Tamiii, Ta in. / JIpBiB: BugaBaunrso JIbBiBcbKoi momiTexHiku, 2014, —
380 c.



[oit T.I1. Iudepenuianbhi piBHsIHHA: HaB4anbHUi nocionuk / T.I1. Toii, O. B. Maxueit. — Bug.
2-re, BUTIp. Ta fgom. — TepHomniab: HaBuanbaa kaura — borman, 2014. — 360 ¢

Kypmna JI.B. PiBastHas MaTemaTtiuuHoi ¢i3uku : HaBy. noci0. / JI.B. Kypma, I'.b. Jlinauk. — Xapkis
: Bug-Bo «Iligpyunuk HTY «XIIl», 2011. — 312 c.

MapkoBuu b.M. PiBHsHHs MarematnyHOi ¢i3uku : HaBd. mocib. / b.M.MapkoBuu. — JIbBiB:
Bunasuuntso JIeBiBchkol momitexHiky, 2010. — 384c¢.

[Mepectiok M.O., Mapunenp B.B. Teopis piBasHb maTemaTiunoi ¢izuxu / M.O. Ilepectiok, B.B.
Mapunens. — K.:JIubinps, 2014, — 363c.

3. Meroau o04uciIeHb

Tperunuk B.B. Meroau ob6uucnens: Y. 1. Yucenbni meronu anreOpu: Hau. 1moci6. / B.B.
Tperunuk, H.JI. Jlro6amenko. — K.: KIII im. Irops Cikopcebkoro, 2019. — 138 c.

Mycisika B.I'. OcHoBH yncnoBux meroniB: miapyunuk / B.I'. Mycisika. — Huinpo: JIIPA, 2017. —
256 c.

Jlsmenko B.M. Mertonu obuuciensb: HaBd.-meToj. mocib. / b.M. Jlsmenko, O.M. KpuBoHoc,
T.A. Bakamok. — XXutomup: Bua-po XKV, 2014. — 228 c.

3amauna B.M. UncensHi Meronu: HaBd. moci0. / B.M. 3amaunn, I.I'. Konromenko. — X.: Bun.
XHEY im. C. Ky3nens, 2014. — 180 c.

Juia jucuuniiH BUOipKoBoOl YaCTHHHU

3a BuOopom 1: «MaTeMaTH4YHe MOJAEJTIOBAHHA Ta 00YMCIIOBAJIBLHI METOIH

1. luckpeTHa MaTeMaTUKa
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