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Po3poOHuKHU nporpamu:

1O. JI. Cmop:keBcbKMid, B. 0. 3aBiyBaua, JOLEHT Kadeapyu MaTeMaTHKH,
KaHAMJAT MeAaroriYHuX HayK, JOLEHT;
P.B. Mouuk, 1oueHT kadenpu KOMI' IOTEPHUX HAYK, KaHAWAAT IeIaroriaHux
HayK, JIOICHT,;
I.b. KoBasibcbka, TOLIEHT KadeIpu MaTeMaTUKU, KaHIUAAT (i3UKO-
MaTeMaTUYHUX HAYK, JOLEHT

ITOI'O/KEHO :

["apaHT OCBITHBOI IPOTPaMHU FOpiit CMOPXXEBCHKUI




IOSICHIOBAJIBHA 3AIIMCKA

BignosimHo m0 ocBiTHbO-TIpodeciiinoi mporpamu ,,Cepennsi ocBita (Martemaruka,
iHpopMaTHKa)” Ta HABYAILHOTO IJIaHY MATrOTOBKHU (haxiBiiB cremianbHocTi 014 Cepenns ocBiTa
(MaTtemartuka) atecramisi 3400yBauiB BHUIIOI OCBITH mepuioro (0OakajiaBpChbKOro) piBHS 3i
cnemianbHocTi 014 Cepennst ocita (Martemaruka), MpOBOJUTHCS Yy (OpMi KOMIUIEKCHOTO
€K3aMeHY 3 HaBYaJIbHUX JUCLMILIIH:

1. AnreGpa.

2.MareMaTHYHUH aHami3.

3.T'eomerpis.

4. lndepeniianbHi piBHIHHSL.

5. OcHOBM nporpamyBaHHS.

6. Web-nporpamyBanHs Ta web-cepBicH B OCBITHIH TisSUIBHOCTI.
7. TeopeTn4Hi OCHOBH 1H()OPMATHKH.

[TpoBenenns arectamii nmepexbavae MepeBipKy W OLIHKY TEOPETHYHOI Ta MPAKTUYHOL
daxoBoi miAroToBKH 3100yBaviB mepiioro (0akamaBPChbKOro) PiBHS BHUINOI OCBITH, 3 METOIO
BCTAHOBJICHHS BIJIOBITHOCTI pPiBHA Ta 0OCATY 3HaHb 1 BMiHb, 3arajbHHUX 1 CHEHiaJbHHUX
(paxoBux, mpeAMETHMX) KOMIIETEHTHOCTE BHMOTaM OCBITHBO-TIpopeciiiHOi mporpaMu
,Cepenns ocsita (MaTemaTtuka, iHpopMaTuka)”.

[IpoBenennst atecramii Mae Ha MeETI OIIHUTH PIBEHb IHTETPAIbHOI, 3arajlbHUX 1
cneniagbHUX ((paxoBHX, MPEAMETHUX) KOMIIETEHTHOCTEH 3/100yBadiB BHILNOi OCBITH IEPIIOTO
(bakamaBpCHKOT0) piBHS, IepeadaueHuX OCBITHBO-TIpodeciiiHo mporpamoro ,,CepeaHs ocBiTa
(Matemaruka, indopmaTtika)” miaroroBku QaxismiB 3a cremnianpHicTio 014 Cepennsi ocBita
(MaremaTuka).

[Tporpama arecrarii 6a3yeTbcsi Ha OCBITHbO-TIpOdeciiiHiii mporpami ,,CepeaHs ocBiTa
(Marematuka, iHpopmaTHKa)” mepumoro (0akamnaBpChKOro) piBHS BHIIOI OCBITH, POOOYMX
IporpaMax HaBYaJIbHUX IUCHMIUIIH NMPOQeciifHOl MiIrOTOBKU, NMUTAaHHS 3 SKUX BUHECEHO Ha
aTecTalliifHUi eK3aMeH.

BinnoBigHo 10 ocBiTHBO-Ipodeciiinoi mporpamu ,,CepenHs ocBita (Maremaruka,
iH(dopMaTrKa)”’ Ta HAaBYAIBHOIO IJIaHy MIAroToBKM (haxiBuiB 31 cnenianbHocTi 014 Cepenns
ocBita (MaremaTuka) y mporpamy aTecTalliiHUI eK3aMeHY BKJIIOYEHO MUTAHHS 3 HaBUAJIbHUX
JUCILIUILIIH:

MaremaTuunuii aHaji3: nudepeHiasbHe Ta IHTErpajibHe YUCIAeHHS (QYHKIIT AificHOT
3MIHHO1; KOMIUIEKCHUH aHali3; GYHKLIOHAJBHUNA aHaJi3; JiHifHEe MporpaMyBaHHS.

Aure0pa: niHiliHa anredpa; anredpa 1 Teopist YUCEIL.

I'eomeTpis: ananmiTHYHa reoMeTpist; udepeHIiaibHa TeoMeTpist 1 TOMOJIOTIS.

JudepenniajbHi piBHIHHSL.

OcHoBH IporpaMmyBaHHS.

Web-nporpamyBanns Ta web-cepBicu B ocBiTHili AisibHOCTI.

TeopeTnuHi 0cHOBH iIHpOPMATHKH



KoMnieTeHTHOCTi, AKMMH Ma€ BOJOMITH CTY€HT:

3naTHIiCTh (POPMYBATH B YUHIB IPEAMETHI KOMIIETEHTHOCTI.

31aTHICTh BUKOPHCTOBYBATH CHUCTEMHI 3HAHHS 3 MaTEMaTUKH, iHpopMaTukH, icTopii ix
BUHUKHECHHS T4 PO3BHUTKY.

31aTHICTh 3aCTOCOBYBATH Cy4acHI METOJM M OCBITHI TEXHOJIOT1i HaBUYaHHS.

31aTHICTD aHaNi3yBaTH OCOOJUBOCTI CIPHUUHATTS Ta 3aCBOEHHS YYHSMH HaBYaIbHOI
iH(opmMarrii 3 METor MPOrHo3y e(peKTUBHOCTI Ta KOPEKIIii HAaBYAIbHO-BUXOBHOTI'O MPOIIECY.

3naTHICTh 3a0e3MedyBaTu OXOPOHY KHUTTS 1 3/I0pOB’S YYHIB Y HaBUAIbHO-BHXOBHOMY
MIPOIIECi Ta MO3aypPOUHiN TISITLHOCTI.

3naTHICTh €()eKTUBHO 3aCTOCYBATH I'PYHTOBHI 3HAHHA 3MICTY IIKUIBHOI MaTEeMaTHKH Ta
iHpOpMaTHKH.

3naTHICTD aHANI3yBaTH MaTeMaTW4yHY 3ajady, pO3MNIAgaTH pi3Hi crocobu i
pO3B’sI3yBaHHs, 30KpeMa, 3a JONOMOTOK IPOrpaMHOrO 3a0e3le4yeHHs 3arajibHOTO 1
CHeUiaJIbHOTr0 MPU3HAYEHHS Ta IPOTrPaMyBaHHS.

3narHicTh (OopMyBaTH B Y4YHIB TMEPEKOHAHHS B HEOOXITHOCTI OOTPYHTYBaHHS TiIOTE3,
PO3YMiHHS MATEMAaTUYHOTO JIOBE/ICHHS.

31aTHICTh BUKOPUCTOBYBATH TEXHOJIOTIT Ta IHCTPyMEHTapii MOIIYKOBUX CHUCTEM, METOIU
IHTEJICKTYAIPHOTO aHATI3y JaHWX 1 TEKCTIB, 3IMCHIOBATH OIPAIFOBAHHS, IHTEPIPETAIlil0 Ta
y3arajibHEHHS JIaHUX.

OuikyBaHi (mporpaMHi) pe3yJIbTATH HABYAHHS

[IPH-1 JlemoHCTpyBaTH 3HAaHHSA W PO3yMiHHS OCHOBHUX KOHIEMIIH, MPUHIMIIIB, TEOpii
(dbyHIaMeHTaJIbHOT MaTEMAaTUKU 1 BAKOPUCTOBYBATH iX Ha MPAKTHULIL.

[TPH-2 BomonitTi OCHOBHHMH MOHSTTSMH Ta TEOPETUYHHMMH OCHOBAMH KJIACHYHUX PO3JILITIB
MaTeMaTH4HOi Haykd, Oa30BUMM 17IesIMU Ta METOJaMH MaTeMaTUKHU, CHCTEMOIO
OCHOBHHMX MAaTE€MAaTHUYHHX CTPYKTyp 1 axKCiOMaTHYHHUM METOJOM, aHaJi3yBaTH
eJIEMEHTAapHY MaTeMaTUKYy 3 TOUYKH 30pY BUILOI MAaTEMATUKH.

[IPH-3 /[lemMOHCTpYyBaTH KyJIbTypy MaT€MaTHYHOTO MHCJICHHS, JIOTIYHY Ta aJITOPUTMIYHY
KYJIBTYpY.

[TPH-8 VYwmiTu po3B’si3yBaTH 3a/1a4i pi3HUX PiBHIB CKIIAJHOCTI MIKUIEHOTO KYpCy MaTeMaTHKH.

[IPH-9 3Hat Meroau po3poOKM Ta JOCHI/DKEHHS aIrOpUTMIB pPO3B’SA3yBaHHS 33434y 3
1H(pOpMaTUKH, 3HATH METOJIMKH OLIHIOBaHHS €(QEKTUBHOCTI aJTOPUTMIB; BOJIOIITH
MOBaMHU MPOTrpaMyBaHHs PI3HUX BUAIB, PO3YMITH iX MepeBaru Ui po3B’si3aHHs 0a30BUX
3aJ1a4 1HPOPMATHUKHU.

[TPH-14 VYwmitu 3acTocoByBaTH iH(OpMaIliiiHi Ta TeJIeKOMYHIKaliliHI TeXHOJIOTIi Ha ypoli, y
M03aKJIAaCHIH 1 MO3alIKIIbHIN poOOoTI.

[TPH-15 BusiBnaTu 31aTHICT 10 CAMOHABYAHHSI Ta IPOJOBKEHHS MPOGECIitHOTO PO3BUTKY.

[IPH-16 VYwmitu oprani3yBaTH BIJIACHY [ISJIBHICTH Ta OJEPKYBaTH pE3YyJIbTaT y paMKax
0OMEKEHOr0 Yacy.

3a pileHHsIM BUIYCKOBOI Kadeapu MaTeMaTUKU aTeCTalliiiHUI eK3aMeH MPOBOAMTHCS B
ycHIM (opmi 3a OueraMu, YKJIAJACHUMHU BIAMOBIIHO 70 MPOTPAMU aTECTALIMHOTO €K3aMeHy 1
3aTBep/PKCHUMH Ha 3aCifJaHHI BUITYCKOBOI Kadeapyu MaTEMAaTHKH.
ArtecTariiiiHuil ek3aMeH nepeadoayac mokas3aTu:
® HaJEeKXHUHN pPIBEHb TEOPETUYHOI 1 MPAKTUYHOI MiATOTOBKU CTYEHTIB;
e BMIiHHS CHCTEeMAaTH3yBaTH TEOPETHYHI 3HAHHS 1 NPAKTHYHI HABUYKH, OTPHMaHi
CTYJICHTOM 32 TIepioj] HaBUaHHS;
® [IArOTOBJIEHICTh CTYJIEHTA O CaMOCTIMHOTO aHali3y Ta BUKJAAy Marepianly, BMIHHS
3aXHUIATH CBO1 3HAHHS MEpe]] eK3aMEHAI[IHHOI0 KOMICIETO.
Jlo artecTtamii AOMyCKAarOThCS CTYIACHTH, SKi YCIIINTHO BUKOHAJIM BCi BUMOTH OCBITHBO-
npodeciitnoi mporpamu ,,Cepens ocBita (MatemaTuka, iHpopmaTrka)”.



MPOBEJEHHSA ATECTAIII B YMOBAX JUCTAHIIIMHOTI' O HABYAHHS

3rigno 3 «[lopsimkom mpoBepeHHS aTecTallii 37100yBadiB BHINOI OCBITH 13 3aCTOCYBAaHHSM
JTUCTAaHIIHUX TeXHOIOT1H HaB4aHHs B Kam’stHenp-11oiibchkoMy HallioHAIbHOMY YHIBEpCUTETI
iMmeHi IBana OrieHkay», 3arBeppkeHoro 29 tpaBHsa 2020 poky BYeHOr panoro Kam’sHelb-
[ToainbechKOro HalioHAJIBHOTO YHIBepcuTeTy iMeHi IBana OrieHka, MPOBEICHHS aTeCTaLiiHOTO
eK3aMeHy B YyCHIM (opMmi 3IiHCHIOETHCS IUCTAHLIMHO B CHHXPOHHOMY pe&XuMi y (opmi
BiZIecOKOH(epeHIii i3 3a0e3neueHHsIM rapaHTOBaHOi aBTeHTH]iKaIlii 3700yBadiB BUIO1 OCBITH 32
nonomoror Google Meet.

Kadenpa nHancunae Ha KOpIOpaTUBHY MOIMITY 37100yBaya BUIIOI OCBITH MOKJIUKAHHS Ha
B1JICOKOH(EPEHIIi0, 10 JO3BOJISIE MPUETHATUCS 0 HE.

3n00yBau BUIIOI OCBITHM B HOBiW Bkiaimi aBTeHTHdiKyeThcsi B MOODLE, Binkpuae
Kypc «ATecTallis», OTpUMYe OUIET Ta TOTYE BIAMOBIIb HAa MMUTAHHS O1JIETY Ta BiJIIOBIIa€ HA HUX.

Ex3amMenariifHa KoMicisi 0OrOBOpPIO€ OIIIHKM BiamoBizeil 3100yBayiB BHINOI OCBITH Ta
noBigomitsie ix. ITicas 3akiHueHHs aTecTallii BiIcOKOH(EPEHIIis 3aKIHIYEThCS.

HEPEJIIK IIMTAHb,
AKI BUHECEHI HA ATECTAINIMHUU EK3AMEH

MATEMATHUYHUN AHAJII3

1. BinoOpaxenns MHOXUH (pyHKil). ['panums ¢yHkuii Ta ii HenepepBHicTh. Pi3HI 03HaUeHHS

rpaHuii QyHKIIT Ta IX eKBIBAJIEHTHICTb.

OcHOBHI BIIacTHUBOCTI YyHKIIii, HETIEPEPBHOI HA CETMEHTI.

3. TloHATTA TOYHOI BEPXHBOI Ta TOYHOI HIXKHBOI TpaHell YHCIOBOI MHOXUHHU. [cHyBaHHS

TOYHOI BEPXHBOI I'PaHI YUCIOBOI MHOXXHHHU, OOMexeHoi 3Bepxy. Teopema mpo TpaHUIO

MOHOTOHHOI 00MEKEHO1 YMCIIOBOI IMOCIIITOBHOCTI.

[TignmocnigoBHOCTI Ta iX BiacTuBOCTi. Teopema bonbnano-Beiepmrpacca.

O3HaueHHS Ta ICHYBaHHS CTEIEHA 3 ippalioHaIbHUM MoKa3HuKoM. CteneneBa GyHKIis Ta i

BiacTuBOCTi. CTerneneBa PyHKIliS B KOMIUIEKCHIN 001acTi.

6. IlokazHukoBa (yHKIis: po3BUHEHHS B creneHeBUd psia. IlokasHukoBa ¢yHKIIS B
KOMIUIEKCHI# o0acTi, i BiactuBocti. ®opmynu Eitnepa.

7. Jlorapu¢miuna ¢yHkmiss, i1 BracTuBocTi. Po3BuHeHHs norapudmiuHoi ¢yHKuii B
creneHeBuit psg. Jlorapudmiuna GyHKIIS B KOMIUIEKCHIHM 001acTi.

8. Po3BHHEHHS B CTENEHEBUU DSl TPUTOHOMETPUYHUX (PYHKIIH cuHyc 1 kKocuHyc. CuHyc i
KOCHHYC B KOMILJIEKCHI# 00J1acTi, IX BIIaCTUBOCTI.

N
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mudepenniroBanHs GyHKIiH. [ToxiH1 BUIMX NOPSAIKIB.

10. Mudepenuian B Touli, HOro TreOMETPUYHUN 3MICT, 3aCTOCYBaHHSA J0 HaOIMKEHHUX
obuncnens. JludepeHiany BUIUX MOPSIAKIB.

11. OcnoBHi Teopemu nudepeHiaibHoro yuciaeHns (teopemu Pos, Jlarpanxka, Komri).

12. YMoBHU cTamocTi Ta MOHOTOHHOCTI (QyHKIil. Excrpemymm ¢ynkmii. HeoOxigHa ymoa
eKkcTpeMyMy. JIoCTaTHI yMOBHU €KCTPEMYMY.

13. OmnyxkJicTh, BTHYTICTh Ta TOYKH NIeperuHy rpadika GyHKIIi.

14. TlepBicHa QyHKIIis Ta HeBU3HAYEeHUH iHTerpas. OCHOBHI METOU 1HTErpyBaHHS (YHKIIIH.

15. Busnauenwmii inTerpan. HeoOxigHa ymoBa iHTerpoBHOCTI. Kpurepiil iHTErpoBHOCTI.
IHTerpoBHicTh HemepepBHOI (PYHKIII].

16. IaTerpanm i3 3MIHHOIO BEPXHBOIO MEXKEI0, HOro BIACTUBOCTI. ICHYBaHHS TeEpBICHOI IS
HeriepepBHOi (yHkIil. OcHOBHA (Qopmyia iHTerpaibHOro yucieHHs (¢popmyna HeroToHa-
Jleti6Hima).

17. TlonsaTTs muomt ruiockoi ¢irypu. KBanpoBHi ¢irypu. 3acTocyBaHHS BU3HAUEHOTO 1HTErpasa
0 OOYMCIEeHHS IUION[ IUIOCKUX GIryp Yy JeKapTOBUX KOOpAMHATaxX 1 MOJSPHUX
KOOp/IMHATaXx.
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[TonstTss kpuBoi. CrpsiMiroBaHi KpuBi Ta iX JOBXKHHHU. OOYMCICHHS JOBXHHU JIyTH 3a
JIOTIOMOT'00 O3HAYE€HOT0 1HTerpaa.

3acTocyBaHHS BHU3HAYEHOTO IHTErpajia M0 OOYHCIEHHS 00’€MiB TUT OOEpTaHHS Ta TLIOII
IIOBEPXOHb 00EpTaHHS.

JonatHi 4ucioBi psau, Kputepiit 30ixkHOCTI. Teopemu mpo mopiBHSHHS psaiB. O3HaKU
301kHOCTI paAiB JamamOepa Ta Komri.

3nako3MiHHi psaau. O3Haka JleitOnina. AGCOMOTHO 1 yMOBHO 301KHI PSIH.

OyHKIIOHATBHI TOCTIIOBHOCTI 1 psiad. 301KHICTH, 00yacTh 30DbKHOCTI. PiBHOMIpHa
30iKHICTh. JlocTaTHs ymoBa piBHOMIpHOI 301KHOCTI (PYHKIIOHATBHOTO psiny (O3HAKa
BeiiepmTpacca).

®opmyna i psg Teitnopa. binomianeuuii psia.

CreneHeBl psaau B KOMIUIEKCHIM oOacti. Kpyr 301kHOCTI.

Psiny 3 KOMIUIEKCHUX YHCeN, a0COMOTHA 1 YMOBHA 301KHICTD.

['panu1g NOCHIIOBHOCTI KOMIUIEKCHUX 4yHcen. BinactuBocTi.

['parnns ¢yHKII{ KOMIUIEKCHOT 3MIHHOA.

OO0GepHEeH1 TPUrOHOMETPUYHI (YHKIIII.

[MoxixHa GyHKIIT KOMIUIEKCHOI 3MiHHO1, TM()EepEeHIIHOBaHICTh (PYHKITI.

[Tonsttts ananiTuunoi GyHkiii. YMoBu Komi-Pimana.

['eomeTpuuyHMiA 3MICT apryMeHTa 1 MOAYNS NOXiJAHOI, TOHATTS TPO KOH(POPMHI
B1JI0OpaKCHHSI.

Jliniiaa gyukimis. BmactuBocti KOHGOPMHOTO BiT0OpasKeHHS.

Hpo6oBo-niniiiHa  ¢yHkiis.  BmactuBocti.  OcHOBHI  3amaui  ApoOOBO-TiHIHHOTO
BiZIOOpaKeHHSI.

Kondopmue BigoOpaxkeHHs, 10 3iHCHIOIOTHCS NOKA3HUKOBOK Ta TPUTOHOMETPUYHHMHU
GyHKIIAME.

Iarerpan Big QpyHKIIT KOMIIEKCHOT 3MIHHOT, BIACTHBOCTI.

Teopemu Komri npo inTerpain Bix ¢pyHKIIi KOMIUIEKCHOT 3MiHHOA.

MeTtpuyHi IpoCTOpH, MpUKIaAH. 301KHICTh B METPUYHUX IPOCTOpax, ii BinactuBocTi. [1oBHI
METPUYHI TPOCTOPH.

[ToTyXHICTh MHOXHHM. 34YMCIEHHI MHOKMHHU Ta X BJIACTUBOCTI. 3YMCIEHHICTh MHOKUHH
palioHaJIbHUX YKCET.

He3uncnenni MHOXuHHM. He3unclneHHICTh MHOXHUHM JiHCHMX uucen cermenty [0; 1].
MHOXHWHA IOTY>KHOCTI KOHTUHYYMY.

[TopiBHSHHS MOTYXHOCTEH. ICHYBaHHS SK 3aBrOIHO BEIMKHX MOTYKHOCTEH.

['pannyHI 1 BHYTPILIHI TOYKH, MEKOBI TOUKU. 3aMKHEHI 1 BIIKPUTI MHOKUHHU.

IToxigHa 1 3aMUKAaHHS MHOXXHHHU. J{0CKOHAIII MHOKHHHU.

Mipa npomikka. EnemenTapHi MHOXKHHH, iX Mipa, BIIaCTUBOCTI.

30BHINIHA 1 BHYTPILIHS Mipd 0OMEXEHUX JIIHIHNHUX MHOHH, 1X ICHYBaHHS Ta BJIaCTUBOCTI.
Mipa Jlebera.

BumipHicTh eneMeHTapHuX MHOKUH 3a JleGerom.

BepxHs 1 HUXKHS Mipu 00’ € JHAHHSI MHOKHH.

[TpryrHM HEIHTErPOBHOCTI JesIKUX (YHKLINH, oOMekeHHX 3a PimanoMm.

O3znauenHs iHTerpana Jlebera Bij oOMexeHOi BUMIPHOT (PyHKIIIT.

BrnactuBocti iHTerpanbHux cym Jlebera. IcnyBanHs iHTerpama Jlebera Bijg oOMexeHOI
BUMIpHOT (PyHKIIIT.

OcHOBHI BiacTHBOCTI iHTerpana Jlebera.

[TocranoBka 3aiayi JdiHiiiHOTO NporpaMmyBaHHs. KanoHiuHa popma 3anucy 3anadi JiHIHHOTO
nporpamyBaHHs. [IpaBuia 3BelneHHs 3anadi JIIHIMHOTO MpOrpaMyBaHHS /10 KaHOHIYHOI
dbopmu 3amnucy.

Jomyctumi  6a3ucHi po3B’si3KM  3aj1ayi JiHIHHOrO mporpamyBaHHA. CHMIUIEKC-METO]
PO3B’sI3yBaHHS 3ajaul JIHIIHOTO MporpaMyBaHHSI.



53. JBoicti 3axauyi jiHiliHOrO MporpamyBaHHs. BrnactuBocTi aBoicTux 3amau. [lepma ta apyra
TEOPEMH JIBOICTOCTI.

54. TlceBmomuaH 3a/a4i JiHIHHOTO MporpamyBaHHs. J{BOICTHI CHMILIEKC-METO pO3B’sI3yBaHHS
3a/1a4l JIIHIHHOTO TTPOrpaMyBaHHSI.
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AJITEBPA

['pyna, mpuxmaau rpymn. HaiinpocTimi BractuBocti rpyn. [ligrpyma.

Kinbre. [Ipukmanu kinenps. HalinmpocTimnti BiaacTuBocCTi Kijelp. [Tigkinbie.

['omomopdizMu Ta i30MOpdi3Mu TPy 1 KiJelb.

Cucrema HatypanbHUX yucen. [IpyHIMD MaTeMaTHYHOT 1HTYKII].

[Tone, npuknaau noxiB. Haiimpocrimni BIacTUBOCTI MOJIIB.

[Tone. BnopsinkoBani nosist. Cucrema TiMCHUX YUCET.

[Tone xomruiekcHuX umcen. Ywucnosi nois. ['eomerpuuHe mpeacTaBIeHHS KOMIICKCHUX

qucen 1 Aii HaJ HUMU. TpuroHoMerpruyHa (popMa KOMIUIEKCHOTO YHCIa.

8. Bekropuuii mpocrip. Ilpukmamu 1 HaWmpocTimn BIACTUBOCTI BEKTOPHUX IPOCTOPIB.
[Tixmpocrip.

9. JliniiiHa 3aJIe)KHICTh 1 HE3AJIEKHICTh CUCTEMH BEKTOpPiB. baszuc i paHT CKiHYEHOI CHCTEMH
BEKTOPIB.

10. Hacnigok cucTemu JiHIMHUX piBHSHB. PIBHOCWIIBHI CHCTEMU JIiHIHHUX piBHSIHB. Kputepiii
CYMICHOCTI CHUCTEeMM JiHIMHUX piBHAHb. PO3B'A3yBaHHS CUCTEMH JIHIMHUX pPIBHSIHb
METOJIOM TIOCJI1IOBHOTO BUKIIOYEHHS HEBITOMHUX.

11. ba3uc i po3MipHICTh CKIHUEHHOBUMIPHOIO BEKTOpHOTO mpoctopy. Ilinmpoctopu. JliHiiiHi
MHOTOBHIH. [30MOp(]i3MH BEKTOPHUX MPOCTOPIB.

12. OcHOBHI BJIaCTUBOCTI KOHTPYEHLIN B KUIbLII IIIIUX YUCEN 32 JaHUM MOJYJIEM.

13. TloBHa i 3BeneHa cucreMa iniikiB. Teopema Eiinepa i @epma.

14. JliniiiHi HOPIBHSAHHSA 3 OJIHIEIO 3MIHHOIO.

15. 3acTtocyBaHHs Teopii HOPIBHSAHB 0 BUBEJEHHS O3HAK MOJUIBHOCTI LIUIUX YUCEIL.

16. IleperBopeHHs 3BHYaiiHOTO JpoOy B JAECATKOBUI 1 BHU3HAUEHHS [OBXUHM NEPiOAy
JECSITKOBOTO JIpo0y.

17. Tlominomu Haja nonem. Haitbinpimii ciiibHUM AUTEHUK ABOX MOJIIHOMIB 1 anroputM EBkiiza.

18. Po3skianx mosiHoMa B T0OYTOK HE3BITHMX MHOXHUKIB 1 HOTO €TUHICTb.

JlitrepaTtypa

1. Togmu B.I., I'matiok [O.B. Jliniitna anrebpa : HaBu. mocioHuk. Y. 2. JliHIiHI mpocTopH.
JlocmipkeHHss cUcTeM JiHIHHUX piBHAHB. JIiHiNMHI omeparopu. bimiHiiiHI 1 KBagpaTuyHi
dopmu. Kam'saenp-Iloginseekuii : Memodopu-2006, 2011. 161 c.

2. T'onuu B.IL, I'natiok FO.B. JliniiiHa anreOpa : HaBu. moci0.. Y. 1. AnreGpaiuHi CTpyKTypH,
KOMIUIEKCHI 4YHCJIa, CHCTEMHU JIHIWHUX pIBHSHb, MaTpulll 1 BHU3HA4HUKH. Kam'aHelb-
IMoninscekwii : K-ITHY im. 1.Orienka, 2009. 124 c.

3. Togmua H.T., l'ynuma VY.B. JliniitHa anreOpa : HaB4danbHui mociOHmk. Y. 1. Kam'sHerb-

IHoninscekuii : K-ITHY im. 1. Orienxko, 2012. 70 c.
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. Hepyx O.I'., Pyxxunipka H.M. Jliniiina anreGpa Ta aHamiTuyHa reoMeTpis : y40. mocionuk. K. :

Konpop, 2008. 196 c.

. 3emicko B.P., 3enicko I'.B. Jliniiina anreOpa i1 anamituyHa reometpis. [IpakTukym : HaBd.

nocionuk. JIsBiB : JIHY Meni IBana ®panka, 2014. 374 c.

Koner .M. Jlekuii 3 ninifiHO1 anreOpu: Hapuanpamii mocionuk / .M. Konert, B.A. Copuyu; 3a
pen.. LM. Konera. Kam’ssneup-Iloainscekmii : Axcioma, 2013. 200 c.

3aBanio C.T. u np. Anre0Opa u teopus uucen. Y. 1. K. : Buma mkona, 1977.

3aBano C.T. 1 iH. Anrebpa i Teopis uucen. Y. 1 K. : Buma mkona, 1974.

3apano C.T. i iH. Anre0pa i Teopist uucen. Y. 2. K. : Bumia mxona, 1976.

. boponin O.I. Teopis uucen. Bua.3uanns. K. : Buma mkomna, 1970.

IF'EOMETPIsA

CkansipHuil, BEKTOPHUH Ta MilIaHUH JOOYTKH BEKTOPIB. IX BIACTUBOCTI Ta 3aCTOCYBaHHS.

Cucremu koopauHar . [lepeTBopeHHSs CUCTEMU KOOPIUHAT.

[Tpsima Ha TUTOIIHHI.

Kpusi apyroro mopsiaky(eminc, rinmep6osa, mapadosia): 03HaYeHHs, KAaHOHIYHI PIBHSIHHSA

BJIACTHUBOCTI.

[Tnomuna y mpoctopi.

[Tpsmi B mpocTopi.

[TpsiMi Ta TJIOMIMHU B POCTOPI.

[ToepxHi o0epranus. Emincoinm, rinep6omnoinu, mapadbonoinu ooepTaHHs.

Enincoin, rinep6onoinu, napadonoin, rinepOomivyHmii mapadosIois.
. Akciomatnka [inpOepra. AKCIOMH  HAJIEXKHOCTI. AKCIOMH  MOpPSIKY. AKCiOMH
KOHTPYEHTHOCTI i akcioMu pyxy. AKCIOMH HENepepBHOCTi. AKCioMa MapaleiabHOCTI
EBxumina.
Cucrema akciom Beitns. AkcioMu JoJaBaHHSI BEKTOPiB. AKCIOMH MHOXEHHSI BEKTOpa Ha
9uCciI0. AKCIOMH PO3MIPHOCTI. AKCIOMH CKalsipHOTO JOOYTKY BEKTOpiB. AKciomMu
B1JIKJIaJIaHHSI BEKTOPIB.
Cucrema axciom reometpii JlobaueBcekoro. I[IpoektuBna monens Keni-Kisiiina, cdepuyna,
[Tyankape, Mogaens bensTpami-Kisiina.
KpuBi Ta noBepxHi B TphOXBUMIPHOMY €BKJI1IOBOMY IIpOcTOpi. BekTopHI napameTpu3artii.
EnemenTtapHi moBepxHi.
KpuBuna ta ckpyt npocropoBoi kpuBoi. Tpurpanauk @pene. @opmynu Opene.
I[Tepmra kBagpaTiuHa popma MOBEPXHI Ta ii 3aCTOCYBaHHS.
TomonoriuHi NpoCcTOpHU Ta TOMOJIOTTYH1 MHOTOBUIM. [IpuKknaay.

JlitrepaTtypa

3enicko B.P., 3enicko I'.B.JliniiiHa anreOpa 1 aHamiTuuHa reoMerpis. IIpakTukym : HaBu.
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. HazieB E.X., Bnagimipos B.M., Muposneus O.A. JliniiiHa anreOpa Ta aHaJIITUYHA TE€OMETPIS :

HaB. 11oci0. nms By3iB. K. : JIubine, 1997. 152 c.
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Konmop, 2008. 196 c.
Koner LM. Jleknii 3 aHamiTU4HOi TeoMeTpii: HaByanbHui mociOHuk / LM. Komner,
B.A. Copuy; 3a pen.. .M. Konera. Kam’sneus-Iloainbcbkuii : Akcioma, 1913. 200 c.

. Buma marematuka: 306ipHUK 3a1a4 : HaBd. mociOHMK y 2-x 4. Y. 1. JliniiiHa 1 BeKTOpHa

anreOpa. AHamiTuyHa reomeTpis. Berynm nmo marematwmunoro anamizy. [ledepeniianpHe Ta
IHTerpajbHe YMCIeHHs. 2-¢ BUM., ctepeotu. K. : Texnika, 2004. 279 c.

. Teruminepkuit F0.B. Jlekuii 3 nudepennianbuoi reomerpii. Kam.-Iloz., 1999. 146 ¢
. Toponeupkuit B.B., Maptuntok O.B. JludepenuianbHa reomeTpis B TeopeMax 1 3ajayax.

Yepnirmi : Kaurun XXI1, 2009. 395 c.
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JAUPEPEHIIAJIBHI PIBHAHHSA

. 3agaya Komri. Teopemu npo iCHyBaHHS Ta €IMHICTH PO3B’SI3KIB.

. JliniiiHi qudepeHmianbHi piBHSIHHS NepIoro nopsaaky. Meroau Jlarpanka ta bepryii.

. JndepenuianbHi piBHAHHS B TOBHUX Au(epeniianax.

. OmHopinHi qudepeHiiaabHi PIBHSIHHS Ta PIBHIHHSA, 0 3BOASTHCS 10 OJHOPIIHUX.

. JudepeHntiansHi piBHIHHS, 110 HE PO3B’s3aHi BiTHOCHO MoXiaHoi. PiBHsHH: Jlarpamxka ta Kiepo.
. JliniitHl gudepeHItianpHi piBHSIHHSA N-r0 Nopsnky. dyHaameHTanbHa CHUCTEMa PO3B’S3KIB

OJTHOPITHOTO AudepeHianbHOro piBHAHHA. JleTepminanT BpoHcbkoro. 3arajabHuil po3B’si30K.

. JliniiiHi qudepeHnianbHi PIBHSIHHS N-TO MOPSAIKY 31 CTATUMHU KoediieHTaMu.

JlitrepaTtypa

. Camoiinenko A.M., Ilepectiok M.O., ITapactok 1.0. Qudepenuianshi pisusaas. K. : JInbinp,

2003. 600 c.

. Camoiinenko A.M., Kpusomes C.A., Ilepectiok H.A. JludepeHmianbai piBHIHHS B 3a/1a4ax.

K. : Iubigs, 2003. 502 c.

. lximeML.L, Jletipypa B.M., Camycenko I1.®0. /Tudepenmianshi piBastaas. K. : Texnika, 2003. 368 c.

OCHOBH ITPOI'PAMYBAHHA

Eranu po3s'szyBanns 3agadi Ha EOM. Ilpuknan po3s's3yBanHs 3anaqi Ha EOM.
[TousATTs anroputmy. BiiacTUBOCTI anropuTMis.
®opmu onucy anroputMiB. Bukonasmi anroputmis. [pukmnan.
ba3oBi cTpyKTypH anropuT™iB.
OcHoBHi enneMeHTH MOBHU TiporpamyBanHs Visual Basic. Andagit. Cunrakcuc. CeMaHTHKA.
[TonsTTs MporpamMu Ta CTpyKTypa nmporpamu Ha MoBi Visual Basic.
['pyna mimmx tumiB gaHux. Inentugikaropu tumiB. Omnepanii Ta QyHKIIi, MO0 MOXYTh
3aCTOCOBYBATHCS JIO HUX.
['pyna piiichux tumiB. Inentudikaropu tumi. Omnepamii Ta QyHKII, TI0 MOXYTh
3aCTOCOBYBATHCS IO HUX.
Jloriunmii Tun nanux. Onepanii Ta GpyHKIIT, 110 MOXKYTh 3aCTOCOBYBATHCS 10 HHX.
CranpaptHi Marematuydi ¢yHkuii. Apudmernuni Bupasu. Jloriuni Bupasu. I[Ipiopurer
oTIeparii.
Crpyktypu. [lepepaxyBaHHsi.
Oneparop npucBoroBaHHsL. BBeieHHs Ta BUBEICHHS 3HaueHb 3MIHHUX. KoHCTaHTH.
BukopucTanHs KOMEHTapiB B TEKCT1 MporpaMu. 3MiHHI EpeTiyyBaHOTO TUITY.
YmoBHuit oneparop. Konerpykiii «I loBHe posramykeHHs » Ta «HenoBHe po3ramyKeHHsD».
CkinazeHi ymoBH. BkiajieHi po3ramyxkeHHs.
Oneparop Bubopy. Oneparop nepexoy.
[{uknu 3 mapaMeTpoM Ta iX BUKOPHCTAHHS.
[{ukm 3 Ticsa-yMOBOIO Ta X BUKOPUCTAHHS.
[{uknm 3 nepea-yMOBOIO Ta iX BUKOPUCTaHHS.
Macusu. OrosonieHHs Ta iHiIiani3alis MacHUBIB.
JlnHaMiuHI MacHBH.
JIBOBUMIpHI MacUBH.
PsinkoBuii Tun nanux Omnepartii Hax psiakamu. OyHKIIT A7 00pOOKHU PSIIKIB.
[Tpouenypu Sub. ®opmanbHi Ta pakTHUUHI TApaMETpPH.
[Tponenypu Function. CriocoOu nepenadi napaMeTpiB 3a 3HAUECHHSIM.
Cnocobu mepemadi mapaMeTpiB MPOIEAypHd 3a MOCWIAHHSAM, IMO3UIIIHHO, 32 IMEHEM.
Heo06oB’s13k0B1 mapameTpu.
Tunu ¢aiinis. MoximBocti VB nipu po60oTi 3 daitiamu
Po6ota 3 inpopmartieto mpo Qaiin
YwuTaHHs Ta 3aMUC TEKCTOBHUX (DaiiiiB.
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Jlirepatypa
Azapsn  A.A., Kapabyr H.O., KosuxoBa T.II., PubGampuenko O.I'., Tpauyxk A.A.,
[[TamoBamoBa H.H. OcHoBu anroputmi3zanii Ta mporpamyBaHHs : HaBuanbHWil TOCIOHHK.
Kpusuii Pir : Bua-Bo Oxranllpunrt, 2014. 308 c. URL: http://mpz.knu.edu.ua/lib/algoritm.pdf
banena ®@., Jlumaypo JI. CoBpemeHHas mpakTHKa mporpammupoBanus Ha Microsoft Visual
Basic u Visual C : [Ilep. ¢ aarn.]. M. : U3narensctBo «Pycckas Penakuusy», 2006. 640 c.

3. dykun A.H., IloxunaeB A.A. Camoyuutens Visual Basic 2010. Xaprskos : XHAI'X. 2010. 560 c.
4.
. Kozak JI. 1., Koctiok I. B., CraueBnu C. II. OcHOBHU mporpamyBaHHs : HaBY. 110ci0. JIbBIB :

3ubopos B. B. Visual Basic 2012 na npumepax. XaprskoB : XHAI'X., 2013. 448 c.

«Hosuit CaiT-2000%», 2017. 328 c.

. PumkoBenp 10.B., Bucompka B.A. Anroputmizamis Ta mnporpamyBaHHsa. YactuHa 1

HaBYaIbHUH ociOHMK. JIpBIB : Bumasuuirrso «Hosuit CBiT-2000», 2020. 336 c.

. PumkoBenp 10.B., Bucompka B.A. Anropurmizanis Ta mnporpamyBaHHs. YactuHa 2

HaB4YaIbHUH nmociOnuK. JIbBiB : Bumasuuirso «Hosuit CeiT-2000», 2020. 314 c.

. Poroza M.€., Pamazanos C.K., Bemirypa A.B., Tanuenko C.M. OcHOBU iH)OpPMATHKH Ta

TEXHOJIOTiM MpOrpaMyBaHHS : HaBYaIbHUHA 1MociOHUMK. Jlyrancek : Bua-Bo CHY im. B.[lamns,
2012. 568 c.

WEB-IIPOTPAMYBAHHSA TA WEB-CEPBICH B OCBITHIH JISIJIBHOCTI

Be6-Texnounorii. Ix pi3HOBUAM Ta QYHKIIII.

Crpykrypa i npuHIm BeecBITHROT Mepexi.

Knrouoi npuHImnu [HTepHETY.

[Mocnyru mepexi [aTepHer.

IcTopist BUHMKHEHHS Ta PO3BUTKY BeO.

Oco6auBocti Be6 2.0. Ta Be6 3.0.

[Tonstts BeO-nomarky. [lepeBaru Ta HegomiKu wWeb-101aTKIB.

CrtpykTypa web-101aTKy, CTpyKTypHa cxema.

Iligxoam 10 po3pooxku Web-caiitis. Bukopucranus HTML Ta nporpaMHHX CHCTEM IS
PO3pOOKH.

. Ilinxoaun 1o po3pobku web-caiiTiB. Po3poOka caiiTy 3a 10MOMOTror0 MporpaMHHX 3aco0iB.
. OcHoBHI QyHK1iI cucteM KepyBaHHsS Web-KOHTEHTOM.

. Iinxoam 1o po3pobku web-caiiTiB. Bukoprucranus GppeiiMBOpKiB.
. IIporokom HTTP

. OcHOBH po3p0oOKH BeO-3aCTOCYBAHb

. Beb-cepBicu Ta MOBH iX ONUCYBaHHS

. Knacudikanii Be6-caiiTiB 1 rinepTeKCTOBUX JOKYMEHTIB

. Beb-cepBepu Ta mpuHLIMIHK iX pOOOTH 3 KOPUCTYBAYEM

. Cnocobu cTBOpeHHs BeO-CalTiB

. Po3po0Oka cTpykTypu 1 eranu nodyaoBu BeO-caiTy

. YBenenns B HTML: teru, nocunanss, ¢popmaryBaHHs, TaOIHLI

. Pobota 3 rpadiuanMu 00'ekTaMu 1 iX po3MIIIEHHS Ha BeO-caiTax
. Texnonoris CSS Ta 1i miaTpumka 6payzepamu

. CtBOpeHHs BeO-cailTy 3a 1mad10HOM

JlitrepaTtypa

1) beryn A.B. Web-nporpamyBanns. HaBuansnuit nocionuk. K.:KHEY, 2017. 324 c.
2) BoiiroBuy H.B., HaiinbonoBa A.B. Bukopucranust xmMapHux texHosoridi Google ta cepiciB

web 2.0 B ocBiTHROMY Tiponieci. Metoanuni pexomenaarii. Juinpo: JITTH3 «/{xninpoBcekuit
uentp IITOTCy». 2017, 113 c.

3) I'muncekuit SI.M. Intepuer. Cepsicu. HTML i web-nu3aitn. HaBuanbuuit nmocionuk. JIbBiB:

Heom, 2021. 192 c.
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4) Tlaciuauk O. I'. OcHoBH BeO-mu3aiiny. HaBuansnuii mocionuk. Kuis: Bua. rpyna BHV, 2009.
336 ¢

5) Iaciyauk O.B. Be0-au3aiin. HaBuanenwii [linpyunuk / Ilaciunmk O.B., Ilaciyauk B.B.
JIpBiB: Marnomisa 2006, 2017. 520 c.

TEOPETUYHI OCHOBU IH®OPMATUKU

1. Tlomsrrs iudopmarnii, ii Bmactuocti. Onuuauii BuMiproBaHHs iH(opmMarii. [Hdopmarriiini

IPOIIECH.

Indopmariis 1 moBimomiieHHs. [adopmartis Ta mym, ix B3a€MOIepeTBOPEHHSI.

3. Tlomsarts ¢aiimy, #oro iMeHi Ta pO3MIMPEHHS, KaTalory (Mamku), OUsXy a0 daitry.
Oco6mmBocTi BUKOHYBaHUX ¢ainis. [Tpukmagm.

4. TlonstTs mpo cy4acHi 3acobu 30epiraHss i onparroBaHHs noBigoMiIeHb. Hocli moBiomiieHb.

®dopmH 1 Cr1OCOOH MOJAHHS MTOBIIOMJICHb.

Crpykrypa iHpopmariitHoi cucTemu: arnaparHa Ta iHpopMalliiiHa CKIaI0B1, IX B3aEMO/IisI.

[Tepconanbuuii kommn roTep. CuCTEMHA I1aTa.

[Tpu3HayeHHs Ta CKIIa/ ONepaniiHOl CUCTEMH KOMIT I0Tepa. 3aBaHTaXEHHS KOMIT I0Tepa.

[TepconanbHuii KOMIT 1OTEp. 30BHIIIHS MTaM STb.

Komm’'torepna rpadika. TpuBumipHa rpadika. Pactposa rpacdika. Bekropna Ta ¢pponTanbna

rpadika.

10. Omepariitna cucrema MS Windows, ii ¢pynrkmii. [aTepdetic onepartiiinoi cucreMu Ta mpaBmiia
po6otu 3 HUM. OCHOBHI 00’ €KTH, 3 IKUMHU IPALIOE ONepaliifHa cucTeMa.

11. Tlepconanbuuii koM totep. [lepudepiitai npuctpoi BBOy-BUBOMY.

12. Tadopmaris Ta iHpopMaIiiHi mporecy (JIOrivHa cXema).

13. TlepconanpHuit KoM totep. CTaHIAPTHI MPUCTPOI BBOTY-BHUBOY.

14. TloustTs anroputMy. BrnactuBocti anroputmiB. ba3oBi CTpyKTypu aqropuTMiB Ta iX OCHOBHI
BJIACTHUBOCTI.

15. ITousarra cucteMu uuncieHHd. Ilo3umifini Ta HENO3HIUKWHI CHCTEMH YHCIEHHS, IX
xapakTepucThka. [lepeBeieHHs yncia 3 OAHIET CUCTEMH YUCIICHHS B 1HIITY.

16. Cuctemu aBTOMaTH30BaHOTO MEPEKIIATy TEKCTIB.

17. IlpaBuia moBEOiHKM Ta TEXHiKa O€3MeKkH y KabiHeTi iHhOpMaTHKH.

18. Ilpu3HayeHHs, OCHOBHI MOHSATTSA Ta OCOOJMBOCTI BHKOpHCTaHHsS ¢aitnoBoi cuctemu OC
Windows.

19. Apxitextypa obuncioBaibHOi TexHikU. Kiacugikaris koM 10Tepis.

20. Icropis po3BHUTKY 3ac00iB 0OUMCITIOBAIBHOI TEXHIKK. Kitacudikarist KoMm'toTepis.

21. TlpuxnagHe mnporpamHe 3a0e3neueHHs O(QICHOIO MPHU3HAYEHHSA: TUNH, (YHKIIOHAJIBHI
MOJKJIMBOCTI Ta OCOOJIMBOCTI X BUKOPHCTAHHS.

22. Tlam’ate koM 'torepa. [Ipu3HaueHHs Ta CTPYKTypHa OpraHizallisi OnepaTUBHOI TaM sTi.

23. Konysanns indopmariii. [TorarTs nmpo ctucHeHHs nanux. [Ipu3HaueHHS Ta OCHOBHI (QYHKIIi
nporpam-apxiBaTopis.

24. Komn'roTepHi Mepexi.

25. 3aranbHi npuHimnu nodynosu I1K. IIpouecopu, iX po3BUTOK 1 MOPIBHSAJIbHA XapaKTEPUCTHKA.

PexomenoBana jiTeparypa:

1. AmnicimoB A.B. [ndopmariiini cucremu Ta 6a3u ganux: HaByanbHuii mociOHUK AT CTYJEHTIB
(dakynpTeTy KOMIT IOTEpHUX Hayk Ta kibepHetuku. / AnicimoB A.B., Kymsa6ko ILII. Kuis.
2017.110 ¢

2. Mamum B. A. OcHoBu iHpopMmamiiHUX TexHONorid 1 cucreM. / [minenko JI. K.,

[ITaxoBceka H. b. JIpBiBCchKa nomiTexnika. 2018. 620 c.

[Tanexa 1O.1. Tndopmarriiina kynsTypa. / [anexa O.10., I'op6ans F0.1. Jlipa-K. 2020. 400c.

4. Tlaciunuk B.B. OcHoBu indopmariitnux texnonorii. / [aciuauk O.B., baciok T.M. Hoswuii
¢cBiT-2000. 2020. 390 c.

5. Mupomnnuenko B. Bukopucranus cydacHux iHdopmarniitnux texHomoriil. dopmyBaHHs
MYJIBTEMENIHOT KomnieTeHTHOCTI. [leHTp HaBuansHO1 mitepaTypu. 2017. 296 c.
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OCHOBHI THIIN 3AJAY,
AKI BAHECEHO HA ATECTAHIMHUU EK3AMEH.

1. O6uncauty mionty dirypu, ooMexenoi minismu y° =2x+1, Xx—y—1=0,
2. O0uucauTH 00’ €M TiJIa, OTPUMAHOTO MPU 00epTaHHI HaBK0JIO oci OX KpUBOMIHINHOT
Tpanerii, oOMexeHoi iHismMu Y = Xe*, y=0, x=1.

3. BuxopucToByouHM po3BUHEHHS MiAiHTErpasbHOi QyHKUIT B pan Teinopa (B3ATH mepini Tpu
1

4
2
YJICHH ), HAOIMKEHO O0YMCITUTH J. e dx. Bkazaru nonyuieny npu oMy HOXHOKY.
0

4X
x> +4

4. Nocniautu QyHKLIIO Ta moOynyBaTH ii rpadik Yy =

5. CkrmacTu piBHSHHSA JOTHYHOI 10 KpEBOi y = x° + 2x - 1 B Toumi ii mepeTHHy 3 Mapa6onow
y = 2x°.
6. B sikiif Touni goTHyHAa 0 mapabonu Y = X° TapajenbHa npamiii y = 4x — 5.
7. SlkuMu TOBUHHI OYTH PO3Mipy KOHCEPBHOI OaHKH, 110 Ma€ HAMOLIbIINNA 00’ €M, pU 3a1aHil
TIoMIi MoBepxHi S?
8. JloBecty, 1o BeKTOpH a, = (11, -1), a,=(1 2,1), a,=(3, 2, 1) € NiHIIHO HE3AIEKHIMH.

9. 3HaiiTH panioHanbHi KopeHi piBHSHHES X' + 4X° - 2x° - 12X + 9 = 0.

-10 1-1
10. 3naiiTi panr matpui A=| 11 -1 -1
00 1 1

11. Poss’sizatu piBHsHas X' + X° —x° —10x —12 = 0, sKkmo X, = —1—i+/3 KOpiHb PiBHSHHSL.

12. Po3kiactu Ha HE3BigHI B 0JI1 Q MHOXKHUKH MHOT'OYJICH
f(X)=(x +D(x +3)(x +9)(x +11) +15.

13. 3HaiiTH HaliMeHIIe CTIiNbHEe KpaTHE Takux MHOTowneHiB f(X) = X" —4x® +4x* —5x -2,
g(x)= x* -x + 2 Bkimbi Q[x].

14. Ocraui Bix nainenHs MHorowleHa f(x) 3 kimpusg Z[x] Ha @,(X)=X-2 1 0,(X)=x-1
BIJIMOBIAHO JOPiBHIOIOTH 1 Ta 2. 3HalTH oOCTadyy MpH JUIEHHI I[bOTO MHOTOYJIEHA Ha
g(x) =(x-D(x-2).

15. Po3B’s13aTu KOHTpyeHIlito 6x =15(9)

16. Yu yTBOpIOE KiNIbIIE MHOKHHA Z [«/g J = {a+b\/§| a, beZ} ?

17. 3naiitu 0a3uc 1 pO3MIPHICTh BEKTOPHOTO MIANPOCTOPY, SIKHH € JIIHIHOIO 000JIOHKOIO BEKTOPIB
a,=0100-1), a=(2110), a,=@10111, a,=(0,1273), a=01122)

18. 3naiiTn po3mipHICTS i 6a3uc diHiiHOTO MigNpocTopy L(&,a,,8,,8,,8;), oe

a=0000-1), a=1234), a,=(2 23, 3),
a,=(42 31, a=(0,2 35)

19. locniauTy Ha CyMICHICTh 1 BU3HAYEHICTh CUCTEMY JIIHIHHUX PIBHSIHb

X, + X, —9X; =—4
—X, — 2X, =0
2X, —3X,— X, =6

3%+ X, —5%; =0.
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20.

21.

22.
23.

24.
25.

26.

217.
28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43

X1 +2X2 — X3 =0;
Po3B’si3atu cuctemy piBHSAHB 3a hopMynamu Kpamepa 4x1 — X2 + 2X3 =12;
—2X1 —4X2 + X3 =-2.
3Haiitn 6a3uc cymu mianpocropis L(a;,a,,a,), L(b,b,,b;), sxmo

a=00100), a,=(0,110), a=(00,11),
bh=(@0010),b=(0211, b=1212
3HalTH 3araJibHUi PO3B’A30K PIBHAHHA Y” = X+ COS X
3naiiTy 3aranpHUil po3B 30K piBHsAHHA Y =e”* —e*y

3HaiiTu 3aranbHuil po3B’s30K piBHsHHA Y =€ "
3HalTH 3araJibHUi pO3B 30K piBHSHHSA Xy +Y =InX+1

3HalTH 3araJibHUi po3B’ 30K piBHSHHS Xy = YIn y
X
. . ) 2 2.y
3HalTH 3aralbHUI PO3B’SI30K PIiBHAHHA V' + Y _ 5
X COS™ X
3HaiiTy 3aranpHUi po3B 30K piBHAHHA Xy' — Y =e*x’
. . , . ;X4 2xy —y?
3naiiTi 3aranbHUi po3B’A30K PiBHAHHA Y= ——pf
X" +Yy

3HaiiT BigcTraub Big Touku P (7, 9, 7) JIO TIPSIMO1, 110 3a/laHa CHCTEMOIO PIBHSIHB

X —2z =2,3x—4y + 2 = 0.
HanpsmBa LUTiHAPUYHOI TIOBEPXHI 3aJaHa CHUCTEMOK DiBHAHB X = 2Z, x=y’+z%, a
TBipHA MEPIEHIAUKYJSpHA IO TUIOLIUHH, B SKiM JexuTh HanpsmHa. CKIacTU piBHSHHS L€l
TIOBEPXHI.
[ToOynyBaT TPUKYTHHK 32 OCHOBOIO, MPOTHJICKHUM KYTOM Ta BHCOTOIO, IPOBEICHOK 0
i€l OCHOBHU.
[ToOynyBaTu TPUKYTHHK 3a BiJIpi3KamH, Ha K1 JUIMTh OCHOBY OiCEKTpHCa MPOTHIICKHOTO
KyTa, Ta MeJ/I1aHOI0, MPOBEJICHOIO JI0 111€] OCHOBH.
JIBi rpani kybOa HamexaTh mommHamM 2X—2yY +z -1 =0,2x -2y +z2 +5 =0,
3HaiiTi 00’ €M 1ILOTO KyDa.
JloBecty, 1o mioumHa 2X— 6y +3z2—49 = 0 notukaethcs cepu 3 LEHTPOM B MOYATKY

KOOpJMHAT, paJilyc AKOi JOPIBHIOE 7. 3HANTH KOOPJMHATH TOUKH JTOTUKY.
HanucaTty piBHSHHS IUIOMIMHY, 1110 HAJICKUTH J10 My4YKa IUIOIUH

a(X—3y+72+36)+ f(2x+y—2z-15) =0, BifCTaHb JI0 AKOI Bl TOYATKy KOOPJAWHAT JOPIBHIOE 3.
3HaiTH TOUKy @, CAMETPUYHY 3 TOUKOIO A (1, 3 —4) BIJTHOCHO TIIOIIAHU

3Xx+y—-2z = 0.

3HaliTH mepuy KBaapaTHuHy (opMy NOBepxHI OOepTaHHS, BU3HAYEHOI BEKTOPHUM
PIBHSHHSIM P=f (uWcosvi + f(u)sinvj +g(u)k .
3anucaTy nepuly KBaJpaTHuHy (opMy MOBEPXHi, 3aJaHOi PIBHSAHHAM z = f (X, y) B IeKapTOBii

CHCTeMi KOOpJIUHAT.
[lig sKUM KyTOM NepeTHHAIOThCS KpHUBi, BU3HAU€H1 piBHSAHHAMH U+V=0, U—Vv =0 Ha

MIOBEPXHi, TApaMETPHUHI PIBHSIHHS sIKOT X =UCOS V, Y =usinv, z=av?
3allaHO TIOBEPXHIO X = u®+v?, y= u®—v?,z=uv. O6uncauTy JNOBXHUHY IYI'M KpHUBOI,

BU3HAYEHOI Ha LI{ MOBEpXHI PIBHAHHAM V =au MDK TOYKaMH ii NMEpPEeTUHY 3 KPUBHUMH
u=lLu=2.
. O6uucIUTH KPUBUHY Ta CKPYT TBUHTOBOI JIiHIT X =acost,y =asint,z=bt.
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44, O6uncnutu I ZRezdz wo BIZIPI3KY, 11O CIOJIYYa€ TOYKH Z =-/+i [ z=3-2i.
c
45. Yy rapmoniuna dpyskmia ¢(X, ) = x* —3xy? + 2x ? Skmio Tak, To HoOyLyBaTH BiImoBinny iif
aHATITUYHY.
46. 300pa3zutu Ha iomuHi C MHOXHMHY TOYOK, /Ui sikux Re(l—i)z < J2.

47. Slxa MOTY)XHICTh MHOXXMHH TOYOK cermenta [0, 1], B 3amuci sIKMX y BHUIJISII JIECATKOBOTO
npoOy mudpa 5 3HaXOAUTHCS HA TIEPIIOMY MICITi?
—1,x €[-m0),

48. Poseunyt B psig Dyp’e Ha [—17; 7] ynkuio f(x) = {1 +x,x € (0,m]

46. I'pacdiyarM METOZOM pO3B'A3aTH 3a7auy JIHIHHOTO MPOrpaMyBaHHS:
max (min)z = -2x, +6x,
X, —3X, =2
X, +3X, =2
2X, +X, <6
X, X, 20
47. MetoioM mTY4HOT0 06a3ucy Ta M-MeTo10M pO3B's3aTH 3a/1aqy JiHIHHOTO IPOrpaMyBaHHS:

max z = X, +2X, + X,
X +X, +3%; <11
{le +3X, +4x, =13

X;y Xy X3 = 0.

48. JIBoicTUM CHMIUIEKCHUM METO/IOM PO3B'S3aTH 3a/1a4y JIIHIHHOTO IPOTpaMyBaHHS:
min z = 2x, +4X,

{4x1 +X,>8

2X +X, >4
X, X, > 0.

49. ba3oBi Tabopu TYpHCTIB pO3MIillleH] B TOUKax 3 koopauHatamu (x1, yl) Ta (x2, y2). I'pyna
TYpPHUCTIB 3HaXOJUTHCS B TOUIIl 3 KOOpAMHATAMU (X, Y). BusHauuTu, 10 sikoro tabopy BOHHU
MOJKYTb LIBUIIE JOOPATHCS.

50. Bunycknuk mxkomnu 31aB 3HO 3 4 mpeameris. 3’scyBaTu, Y MOKe BiH CTaTH abiTypieHTOM
(b13UKO-MaTEMATUIHOTO (PaKyIbTETY.

51. KoxHa GakTepist AUTUTHCS HA JIBI MPOTATOM O/IHI€T XBUIUHHU. Y TTOYATKOBUN MOMEHT € OJIHA
Oakrepis. CKIaiTh Mporpamy, sika po3paxoBy€e KIIbKICTh OaKTepid 3a 3aJaHUM BaMHU ITLTHM
3Ha4eHHs1 MOMEHTY uacy (15 XBWIuH, 7 XBUWIKH 1 T.11.).

52. Jlano mivicHi uncia al951, al952, ..., a2000 — kiTbKicTh onaaiB (B MM), [0 BUTIAIH Y MICT1
3a octaHHi 50 pOKIB MHHYJOrO CTONITTS. BuUBEeCTM Ha eKkpaH Ti pOKH, KOJM BHIaja
HaWOLIBIIA Ta HAlIMEHIIA KIJIBKICTh OIa/lB.

53. 3amaHo pAAOK, SKUH € 3aIHCOM JESIKOro MareMaTHYHOro BHpa3y. Bimomo, mo y 3amuci
000B’SI3KOBO € OyXKHU ,,(” Ta ,,)”. IlepeBipuTH 4K MpaBHWIBHO PO3CTaBJICHI TY>KKHU, TOOTO
KOXKHIN BIAKPUTIHN TyKIIi BIAMOBIIa€ 3aKpUTa.
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KPUTEPII OLIHIOBAHHSA BIAIOBIII 3105YBAYIB BUILIOI OCBITH

Ex3ameHamiitHuii OiIeT CKJIaNa€TbCcs 3 YOTHPHOX TEOPETUYHUX IMHTAaHb 1 3ajadi.

BinmoBiap Ha KOXKHE MUTAHHA 1 PO3B'I30K 3a71a4i oIiHIETHCS 3a 100 6anpHOIO mKanow. SKicTh

BIJIMOBiIeH 3100yBaya Ha JOJATKOBI 3anmuTaHHs wieHiB EK BpaxoByeThCs mpu OILIHIOBaHHI

3alUTAaHb €K3aMEHAalIHOTO Oliera.

3arasipHa OLlIHKA BUCTABIISETHCA K CepelHE aprupMeTUYHe OalliB, OJIEPKAHHUX 32 KOXKHE

MATaHHSA 1 32 PO3B'I30K 3a/1a4i.

IIuTanns

Bbamm

Oninka 3a
IKAJI010
ECTS

Omninka 3a
HAIIIOHAJILHOIO
IIKAJI0I0

XapakTrepucTika BiinoBiai

1,2,3,4

90-100

BigminHO

CTyzeHT BOJIO/Ii€ HABYAILHUM
MarepiajaoM, BiJIOBIIb IOBHA,
00TrpyHTOBaHA, TCOPETUYHI ITOJIOKCHHSI
MPOUTIOCTPOBAHI HaA KOHKPETHUX
MIPHUKITAAX .

82-89

75-81

Hobpe

CTyneHT BoJIO/li€ HAaBYAIbHUM
MarepiaioM, BiAIOBiIb IOBHA,
JIEMOHCTPY€ YMIiHHS 3aCTOCOBYBATH
TEOPETUIHHIA MaTepiall s
PO3B’sI3yBaHHSI IPUKJIAIIB,
JOINVIIEH] IesIKl HETOYHOCTI.

aJic

BinmnoBias moBHa, aje AOMYIIEH] AesKi
TTOMHIJIKH, TTPOJIEMOHCTPOBAHO YMiHHS
BUKOPUCTOBYBATH HaBYAJIbHHIA
Marepial Ipu po3B’sI3yBaHHI
cTaHaapTHUX 3a1a4. CTy/IeHT BMi€
POOUTH BUCHOBKH, BHITPABJISITH
JIOTTYIIICHI TOMUJIKH.

67-74

60-66

3a10BIJIBHO

CTy/IeHT 4acTKOBO BiATBOPIOE OCHOBHUM
HaBYaJIbHUN MaTepiaj, BOJIOIIE
€JIeMEHTapHUMHU BMiHHSIMH 3aCTOCOBYBATH
TEOPETUYHHUI MaTepiall Ipy pO3B’sI3yBaHHI
MPaKTUYHUX 33]a4.

CryneHt mae ¢pparMeHTapH1 3HAHHS
OCHOBHOT'O HaBYAJIbHOTO MaTepiaity, Hpu
BIJITIOBI/Il HA IUTaHHA JOMYCKA€E CYyTTEB]
MIOMUJIKH, BiZICYTHI C(POPMOBaHI HABUYKH
BUKOPHCTAHHS HaBYAJIbHOTO MaTepialy
JUISL BUPILICHHS IPAKTUYHUX 3a]au.

35-59

FX

341

MCHIIC

He3anoBinbHo

CtyzaeHT BOJIO/IE€ MOYATKOBUMH
YSBIEHHAMH PO HABYAIbHUI
MpeaMeET.

He3nanHsa ocHOBHUX (pyHIaMEHTaIbHUX
nosoxeHb. Hemae BimoBiai mo cyTi
[MUTAHHS.
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90-100 A BimxMinHO 3amada po3B's3aHa BipHO, 3 TIOSICHECHHSIM.
82-89 B To6pe 3amada po3B's3aHa BipHO, ajie MOSICHEHHS
HETOBHE.
75.81 C [1pu po3B's3yBaHH1 JOMYIIEHI TOMUJIKU B
00YHCIIEHHSX, TTOSICHEHHSI HETIOBHE.
[Tpu po3B's3yBaHHI JOIMYIIIEH] TOMHUIIKH B
67-74 D 3a/10BIIBHO  |BHOOPI METOY PO3B'SI3yBaHHS, HEMAE
5 HOSICHEHHSI.
[Ipu po3B's13yBanH1 JOMyILeH] rpyoi
60-66 E TIOMHJIKH, SIKI CTY/ICHT CaM HE MOXKE
BUIIPABUTH.
3agaua He PO3B'A3aHa, aje TEOPETUUHUN
35-59 FX HesanoBinbHO  |Marepiai 1yist po3B'sS3yBaHHs 3a/1a4i
CTYJIGHT YaCTKOBO 3HAE.
341 = BinmoBins Ha DUTaHHS TOBHICTO
MEHIIIE BiJICYTHSL.

CIIUCOK BUKOPUCTAHUX TKEPEJI

[TonoxeHHs Mpo opraxizamiro OcBITHROTO Mporecy B Kam’sHenb-IloainscbkoMy HalliOHATBHOMY
yHiBepcuteTi iMeHi IBana Orienka (HoBa penakiisi). 2023 p.

[TomoskeHHsST TPO aTeCTAIlll0 Ta OpraHizamiro poOoTH ek3aMeHaliiiHoi komicii B Kam’siHenb-
[ToxinbcbkoMy HallioHaJIBHOMY YHiBepcuTeTi iMeHi [Bana Orienka. 2023 p..

[Topsimok TpoBeAcHHS arecTarlii 3700yBadiB BUIIOI OCBITH 13 3aCTOCYBaHHSAM JHCTaHIIHHUX
texHosorii B Kawm’aueup-IloainechkoMy HalioHanbHOMY YHiBepcuTeTi imeHi I[Bana Orienka
(Hdomarox 5 mo IlomokeHHsT MPO TOPSAOK CTBOPEHHS Ta OpraHizaiiro poOOTH eK3aMeHaIliiftHOi
komicii B Kam’sueup-IloainbcbkoMy HalioHampHOMY YHiBepcUTeTi iMeH1 IBana Orienka (HOBa
penaxitis). 2020 p.

OcsitHpo-ipodeciitna nporpama Cepenns ocsita (Martemaruka, iHGOpMaTUKa) MEPIIOTO
(OakamaBpchKOTO) piBHS BHINOI OCBITH 3a cremianbHicTIo 014 Cepenns ocsita (Maremaruka)
ramy3si 3HaHb 01 Ocsita/Ilenarorika, 2020 p.

3akoH Ykpainu “llpo Buiy ocsity”.
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