MILLCTEPCTBO OCBITU I HAYKN )’KPUA'I'HI/I
XAPKIBCbKNN HALUIOHAJIbBHAW EKOHOMIUYHNW YHIBEPCUTET
IMEHI C. KY3HEULA

KOMICIT
[MoHOMapeHKo
2020 p

NMPOIrPAMA
(haxoBOro BCTYMHOro BMMNpPo6yBaHHA

OCBITHIR cTyniHb «<BAKAJTABP»
(Ha OCHOBI OCBITHbO-KBanifhikaLiiHOro piBHA MONOALIOrO cnewiasnicTa)

CneujianbHICTb:
125 «Kibepbesneka»

Xapkis, 2020



[TporpaMa BCTymHOro €Kk3aMeny 3a (paxoM po3podieHa st adITYPIEHTIB, SKI
BCTYMAKOTh HA CKOPOUYECHUI TEPMIH HABUYAHHS 32 OCBITHBO-KBATI PiKALIAHUM PIBHEM
OakayiaBpa Ha 0a3i MOJIOALIOrO creniaiicTa 3a cnenianbHIcTio 125 «KibepOesnekay.

IIpu oniHIOBaHHI BPAXOBYHOThHCS:

XapaKTePUCTHKX  BIANOBLAI  abiTypi€HTa:  MPaBWIBHICTh,  JIOTIYHICT,
OOIPYHTOBAHICTh, IIUTICHICTH;,

SKICTh 3HaHb. MIOBHOTA, TIMOMHA, THYYKICTh, CACTEMHICTb, MIIIHICTb,

c(OPMOBAHICTh 3arajibHO HABYAIBHUX Ta MPEAMETHUX YMIHb 1 HABUYOK;

PIBEHb  BOJIOAIHHS  PO3YMOBHUMM  OMNEPALlIIMA. BMIHHS  aHaII3yBaTH,
CUHTE3YBATH, MOPIBHIOBATH, a0CTparyBaTH, KIacu(PiKyBaTH, y3araJbHIOBATH, POOUTH
BHCHOBKH TOLILIO;

JOCBIJT TBOPUOi AiSUTBHOCTI (BMIHHSI BUSIBIISITU POOJIEMU Ta PO3B’SI3yBaTH iX,
(OpMYJTFOBATH TINOTE3N),

CaMOCTIMHICTh OLIIHHUX CYIKCHb.

3HaHHSA — CKIa0B1 BMIHb a0iTYPIEHTIB IISATH.

YMiHHA BUSBIISIOTHCS B PI3HUX BUAAX TISUIBHOCTI 1 MOIUISIOTHCS HA PO3YMOBI
1 IPaKTAYHI.

HaBuukm — 1ii A0BeOeH1 A0 aBTOMATHU3MY Yy PE3yJIbTaTi BUKOHAHHS BIIPAB.
Jlia cpopMOBaHUX HABHYOK XaPAKTEPHI LIBUAKICTE 1 TOYHICTH BIATBOPEHHSI.

IinHoCcTi — CTaBJICHHS BUPAXKaOTh OCOOMCTUI MOCBIA abITypi€eHTIB, iX mii,
NEPEKUBAHHS, TIOYYTTS, Kl BUSBISAIOTHCS Y BIJHOCHHAX JO OTOYYIOUOro (JIHOAEH,
SBUIL, TMPUPOAM, TMI3HAHHSA TOWIO). Y KOHTEKCTI KOMIETEHTHICHOI OCBITH L€
BUSBIIIETBCS. Y BIAMOBIAAIBHOCTI yYHIB, MPArdHeHHl 3aKpillIlOBaTH TO3WTUBHI
HaAOaHHs Yy HABUY&IbHIA [ISJIBHOCTI, 3POCTaHHI BUMOI JO CBOi HABYAIBHHMX
JNOCATHEHD.

J10 XapaKTepUCTHUK SIKOCTi 3HAHb HAJICHKATh:

NMOBHOTA 3HAHb — KUIbKICTh 3HAHb, BU3HAYCHUX HABYAIBHOI MPOTPAMOI0;

r1u0UHA 3HAHb — YCBIAOMJICHICTh ICHYFOUHX 3B 3KIB MK IPYIIaMU 3HaHb,

THYYKiCTb 3HAHb — VYMIHHS YYHIB 3aCTOCOBYBaTHM HaOyTi 3HAHHS Yy
CTAHJAPTHUX 1 HECTAHJAPTHUX CHTyalllsiX, 3HAXOJWTW BaplaTHBHI CIIOCOOM
BUKOPHCTAHHS 3HAaHb, YMIHHS KOMOIHYBaTM HOBM CIOCIO isSZIBHOCTI 13 BXKE
B1JIOMHX;

CHCTEMHICTh 3HAHb — YCBIJIOMJICHHS CTPYKTYpM 3HaHb, iX iepapxii 1
MOCJIIIOBHOCTI, TOOTO YCBIJIOMJICHHS OJTHAX 3HAHb SIK 0A30BUX JIJIs IHIIUX,

MIIIHICTh 3HAHb — TPUBAIICTh 30€PEKEHHS iX B Mam 4TI, BIATBOPECHHS iX B
HEOOX1THAX CUTYaLIsIX.



Moayas 1. “KioepOe3nexa”

Tema 1. MexaHi3Mu 1 MOMITHKN OC3MEKH.

OcCHOBHI ~ TOHATTS Ta  BU3HAYeHHS  Oe3meku. [locimyru  Oe3neku:
KOH(1AEHIIIHHICTh, LUIICHICTh, JOCTYMHICTb, MPUYETHICTb, CHOCTEPEKHICTb.
Posnoain nocnyr Oesneku 3a piBHSAMU Mogaenmi [SO/OSI. Kputepii 3axMIIEHOCTI
KOMIT FOTEPHUX CUCTEM.

Tema 2. Mexanizmu mmppyBanHs. CHMETPUYHI Ta HECUMETPHYHI
KPUITOCUCTEMHU

MaremaTH4Hl OCHOBM Cy4acHOi Teopii 3axucty iHpopmarii. [Tpocti mmdpw.
[Tpuammnu cumeTpuuHoro wwMdpyBaHHs naHux. Kpunrorpadiyni mpuMmiTHBH Ta
TUNU CTPYKTYP CHUMETPUYHOrO mm@pyBaHHs. [IpuHumnm mudpyBaHHs y OJIOKOBUX
cuMmeTpuuHuX mugppax. [IpuHoMnu apxiTekTypu OJOKOBHX CHMETPUYHUX IIHAQPIB
(BCIL). IlpuHuMnM HecuMETpUYHOro wmu@pyBaHHs AaHuX. OCHOBHI PEXAMHU
BukopuctanHd bBCIIl. Acumerpuuni amroputMu wmwm@pyBaHHS JaHUX RSA W
Ene Namans.

Tema 3. [Tporokonm aBTeHTH (KA. [{ndposi mianucu

[TpuHIMNHM 3axucTy 1HPOpMAaIli Ha MEPEKEBOMY PiBHI. [[pOoTOKO/IM 3aXUCTy Ta
uimicHocTl [PSec, SSL, TLS, ix cyTHicTh. Kitacu@ikariiss MexaHi3MiB aBTeHTU(IKALII].
MDC-xoqu, OCHOBH1 airopuTMu. MAC-koau, OCHOBHI cnocoOM (QopMyBaHHSL.
Knacugikauiss ctangapTiB elNeKTpOHHUX LU(poBuX mianuciB. OCHOBHI CTaHIAPTH
U (POBOro MIAMKCY.

Tema 4. KOMITJIEKCHI CUCTEMH 3aXUCTY JaHUX

OcHoBHi QyHKIIT cucteM 3axucty PGP 1 CS MIME. 1IpuHIANA CyMICHOCTI Ha
PiBH1 €JIEKTPOHHOT nomTH. [IpuHImnm moOya0BK 3aXUIICHOI €JIEKTPOHHOT TTOIITI.

Tema S. OcHoBHI BHOM arak Ha mnporpamHe 3ade3neucHHs. OCHOBU
KPUOTOAHATI3Y

dopMalibHE MaTeMaTU4YHE BU3HAYCHHS Kpuntocuctemu. Kpurepii Ta
NOKa3HUKH eQekTuBHOCTI. Kiacu@ikamis kpunroaHaTiTHYHMX artak. [IpuHounu
JTIHIAHOTO Ta AMPEPEHIIATBHOIO KPUNTOAHATI3Y.

Tema 6. OcHoBu HdpoBiii creraHorpadii

OCHOBHI MPUHLMIKM MPUXOBYBAHHS TMOBIJIOMJICHHS HAa OCHOBI METOMIB
creradorpagii. Knacudikanis m OpUHOMNM TPUXOBYBAHHS AJITOPHUTMIB LU(PPOBIH
creraHorpadii.

Tema 7. OcHOBUM TexHONOr1i BiAKpUTHX KitouiB (PKI).

OCHOBHI KOMIOHEHTHM Ta CEpBICM 1H(PPACTPYKTYPH BIAKPUTUX KITIOYIB.
Apxitektypa ta Tonosorist PKI. Ceptudikaru Biakputux kirodis X.509.

Tema 8. 3axuct nporpaMHOro 3a0e3neyeHH1 B [HTEPHET-TEXHOJIOTISIX



OCHOBHI NPUHLMNKA 3axXUCTy 1HGOpMali MiA Yac MIAKIYCHHS 0 MEPEXKI
[aTepHeT. BUkopucTaHHS MapoJIiB 1 MEXAHI3M1B KOHTPOJIIO.

Tema 9. 3axucT NEPCOHATBHUX TAHUX

OCHOBHI MPUHLIMITH 3aXUCTY MEPCOHATBHUX TAHUX HA OCHOBI MPOrPAMHOTO
Koay. Mojeni 3aXucTy NEPCOHAIBHAX JTaHUX.

Tema 10. OCHOBHI MPUHLIMITK 3aXUCTY MPOrPAMHOTO 3a0€3NEUYCHHS

[TpuHiunu 3a0e3nedYeHHsT TPOrpaMHOro 3a0e3MEUEHHsST HAa KOKHOMY eTarl
SKATTEBOTO KTy [13.



HMpuxaan
3aBJaHb €K3aMeHaUIiiHOTO0 OlIeTy 3 KibepOe3nexku

3aBnanag 1

1. MeToa pyHKIIOHAJIBLHOTO NEPETBOPEHHS /sl ABTEHTHPiKaWil - e
a. BBeIeHHS MapoJIro

0. O6GuncneHHs Bupasy Buay X =3 + 6

B. Bulip maposto 3 BU3HaAUE€HOro Habopy

2. IIporoxkosin aBTeHTHPIKALIT 3 HYJIBOBOI NEpeAaver0 3HAHb 0yJIH CTBOPEHI
AJISA:

a. aBTeHTU(DIKAL[li KOPUCTYBaya

0. aBTeHTH(IKALIi IHTENEKTYaTbHUX KapT

3. dAxy mpouenypu nepeadavae uudpposuii mianuc

a. ITocranoBu

0. [loctriepeBipku

B. [nentudikarii

r. ABTOpH3ariii

e. DOpMyBaHHS KJIKOYiB, FEIIYBaAHHS

4. SIky 3 nepepaxoBaHoi iHgopmanii He MICTUTH HUQPOBUIi MiAMHUC:
a. naty (popMyBaHHS MIAMHCY

0. yac 3aKIHYEHHSI [I1i TAEMHOTO KJTF0Ya JaHOTO MiAMUCY

B. YaC Havaja Aii CEKPETHOro KJIF0Ya JAHOTO MAMHCY

r. IH(pOpMALIIO O TOMY, XTO MIANKCAB TOKYMEHT

a. BaacHe LI

S. 'emr-pyHkuist —

a. MpU3HaYeHA Jisl 301BIICHHS SKOCTI MIAMUCAHOTO JOKYMEHTY

0. mpuiiMac y IKOCT1 apryMEHTY MOB1IOMIJICHHS JOBUTbHOT TOBXWHH Ta TOBEPTAE
reil-3Ha4eHHs (PiKCOBAHOI TOBKUHU

B. 3HaUCHHS rem-(yHKIIT HE 3aJIeKUTh BiJl TEKCTY Ta J03BOJISE BIIHOBUTH CaM
JOKYMEHT

6. be3neka indgopmanii — ue:

a. Ctan 1Hdopmairii, o0OpoOIOETHCS Ta MEPEAAETHCS

0. CYKYIHICTb IUIECIPSIMOBAHUX A1i Ta 3aX0/I1B

7. LticHicTs indgopmanii — me:

a. JlaH1 COTBOPEH1 HEHABMHUCHO

0. JlaHi y cCHCTEMI HE BIAPI3HAIOTHCS BIJl JAHUX Y BUX1THUX JOKYMEHTAX
B. J[aH1 COTBOPEH1 HABMHCHO, JIE HE Ty>KE

8. llIxona Oe3mewni — ne:

a. [TopymieHHs cTany 3aXMUIEHOCTI 1HGOpMaIli

0. Ataka Ha 3acoOu 00poOKku 1H(popMarLii

B. [lomyk Ta BUKOPUCTaHHS Ti€i YM 1HIIOT yPa3IMBOCTI

9. ®yHnamMeHTaIbHA 3arpo3a — ue:

a. Burik inpopmari

0. [TopymeHHs KoCTI

B. BiMOBa B BUKOPHUCTaHHI MOBH

r. BukopucranHs pecypciB aBTOPU30BaHUM Cy0O’ €KTOM



10. ITopyuieHHsI IOBHOBAKEHDb — LI€:
a. 3arpo3a NPOHUKHEHHS

0. 3arpo3a BIpPOBAKEHHS

B. bazogi 3arpo3u

3aBaaHHs 2
[ToOyay¥iTe mporokos oOMIHY iH(oOpMalli MK KopucTyBayamu A 1 B 3a
JIOTIOMOTOK) ~ QJICOPUTMY  TEIIyBaHHS Ui 3a0€3MeueHHs]  KOH(IACHIIAHOCTI.
BusHaunty nepeBaru Ta HEIOJMIKM JAHOTO MPOTOKOMY. [IOpiBHSNTE 3 MPOTOKOIAMH
ACUMETPUYHOTO MU PYBAHHS.

PO3B’AA3AHHS
3aBaanns 1
ITutanng 1: Bignosigi: 1 —a,2-1,3-¢,4-0,5-0,6-0,7-0,8-3B,9 —a,
10 — a.

3aBaanns 2
AboHeHT A
Jlxepeno AnropuTtm Anroputm
HOBIJIOMJIEHHs |X | Mu(pyBaHHA % LLBI/I(I)pyBaHHﬂ V4
KR, KUg
KRg Jlxepeno napu
KJIFOYiB
1 Abonent B
Anropurm Anroputm IlyHkT
posmudpysanas | Y] posmudpysanHs | X | mpU3HAYEHHS
K|
KU,

Jxepeno napu
KJTFOYiB

Kniouamu € giokpumuii i 3akpumuii:

KR — (n, b) — 3akputuii (0coOuCTHIA)

KU —(n, e) — BIAKpATHH

Anroput™ 3a0€3MEUEHHST ABTCHTUYHOCTI BUKOPHCTOBYE 3aKPUTHHA KIIKOY
aboueHty A: Y =X’modn, anropurMm 3abesmeueHHs  KOH(iaeHUIHHOCT
BUKOPUCTOBYE BIJIKPUTHI KITH0d aboHEeHTY B: Z = Y’mod n.

Ocnognoio nepeazolo HECUMETPUUHHAX AITOPUTMIB € 3a0€3MEUCHHS TOKa30BO1
CTIKOCTi, OCHOBHUM HEIOJIKOM — HH3bKa IIBHIAKICTH HAa 2-3 TOPAIKY HHXKYE
CUMETPUYHHX AJITOPUTMIB IIN(PPYBAHHSL.



Kpurepii oniHioBaHHsA

Koxuuii OuIeT CKIamaeThbed 13 ISITH 3aBJAaHb, iX O€3J0raHHe BHUKOHAHHS
omiHtoeThesa 200 OanamMu (MakcumanbHa ominka) 3a mkajaow XHEY im. C. Ky3Heus
(maremaruka — 100 6aniB, kibepOe3neku — 100 Oani).

[Tepuri aBa 3aBnanHs 3 K10epOe3neku (Moayb 1).

[lepiie 3aBaaHHs 3 KiOepOE3MEKN € MIArHOCTUYHUM 1 sIBJIIE COOOI0 TECT, MO
MicTUTh 30 nmutaHb. TECTOBI MUTAaHHS BUMAararoTh Bij aOITypi€HTa 3HAHHS OCHOB 3
oe3neku HPpopmalii B Mexkax TeM Moayss 2. [lepie 3aBaanHst oniHOEThCs Bl 0 10
60 GaniB. 3a MpaBWJIbHY BIAMOBIb HA OJHE MUTAHHS a0ITyPIEHT OTPUMYE 2 OaH.

Jlpyre 3aBmaHHs — 3agadYa Ha NOOYJOBY BIAMOBIAHMX MPOTOKOJIB
B3a€EMO3B 3Ky MDK KOpUCTYyBa4amMu  Juisl 3a0€3MEYCHHS BIAMOBIAHMX MOCITYT
0e3neKku, BOHO € €BPUCTHMYHMM. J[ljisi poO3B’si3aHHS 3a4a4yl MOTPIOHO pO3poOUTH
CTPYKTYPHY CXEMY MPOTOKOJTY Ta BIJNOBICTH HA JOJAATKOBI MATAHHSI.

Jlpyre 3aBaaHHsi (MOIYJib 2) OI[IHIOETHCS Y BIAMOBIAHOCTI 3 HACTYMHUMH
NOKA3HUKAMHU:

Ominka 40 OamiB. [lpakThuyHe 3aBIaHHS BUKOHAHO O€30raHHO 3 MOBHUM
OOrPYHTYBAHHSIM KOKHOIO €Tany BUKOHAHHS 3aBJaHHs, 3p00JIEHI MOBHI BUCHOBKHU Ta
y3aranbHeHHs. [IpuBeneHuii mpoTokoJ OOMIHY BIAMOBIAAE BUMOTaM BIJIOBIHOTO
CTaHAAPTy, NPHUBEACHI aNTOPUTMU [MU(QPYBaHHS/pOo3WIM(PPYBaHHS 3 [OBHUMH
NOSICHEHHSIMHA, C(OpMOBaHa Kpumnrorpama (MOBIAOMIICHHS) BIANOBIAE aJTOPUTMY
mr@pyBaHHs (po3mM(pyBaHHs ), BABHAYEHI JOCTOTHCTBA 1 HEAOIKM OOIPYHTOBAHI,
NPOBEICHUI MOPIBHSUIBHAM aHani3 oO0rpyHToBaHuii. HaBeneH1 MexaHi3Mu Ta MOCIIYTH
B IKMX BUKOPHCTOBYIOTHCS BIAMOBIIHI TPOTOKOJM (CXEMH IIU(PPYBAHHS ).

Ominka 36  OamiB. [lpakTuuHe 3aBlaHHS BUKOHAHO  TOBHICTIO 3
OOTPYHTYBaHHSIM KOKHOTO €Taly BHKOHAHHS 3aBAaHHA. [IpuBeAcHMIA MPOTOKOI
O0OMIHY BIANOBIJA€ BUMOTaM BIAMOBITHOTO CTAHAAPTY, NPUBEACHA CTPYKTYPHA CXEMA
OPOTOKOJY 3 MOBHUMH TMOSICHEHHSIMH Mpoueayp WH(pyBaHHs/po3m(ppyBaHHs,
chopmoBaHa Kpunrorpama (MOBIAOMJIEHHS) BIANOBIAAE AITOPUTMY MIM(PYBaAHHS
(po3mmpyBaHHs), BU3HAYEHI OCHOBHI JOCTOTHCTBA 1 HEJOJIKM OOIPYHTOBAHI, B
L1JIOMY NMPOBEACHUN NOPIBHAIBHUI aHaI13 OOTPYHTOBAHUIA.

Ominka 32 Oanu. [lpakTuuHe 3aBJaHHS BUKOHAHO MOBHICTIO. [lpuBencHwmiA
OPOTOKOJT OOMIHY BIANOBIAA€ BUMOTraM BIAMOBITHOTO CTAHIAPTY, MPUBEIEHI OCHOBHI
npoueaypyu  mu@pyBaHHS/po3mMPpyBaHHs 3 MOSCHEHHSAMH, c(opmMoBaHa
KpUIITOrpaMa (TIOB1IOMJICHHS ) BIJINOB1/1A€ AITOPATMY muppyBaHHS
(po3mm(pyBaHHs), ajie HE B MOBHOMY OOCS31 BM3HAYEHI OCHOBHI JIOCTOTHCTBA 1
HEAOMIKH, B LIJIOMY TPOBEICHUI MOPIBHSUIBHHIA aHai3 00T PYyHTOBAHUA.

Ominka 28 OaniB. IlpakThuHe 3aBAaHHs BHKOHAHO MOBHICTIO. [IpuBencHuit
IPOTOKOJT OOMIHY BIAMOBIAA€ BUMOIaM BIATOBITHOTO CTAHIAPTY, MPUBEIEHI OCHOBHI
npoueaypu  wMpyBaHHs/po3mAPpyBaHHs 3 TMOSCHEHHSAMH,  cpopmMOBaHa
KpUITorpaMa (TIOB1IOMJICHHS ) BIJNOB1/IAa€ AITOPUTMY muppyBaHHS
(po3mmpyBaHHs), ale HE B MOBHOMY OOCS31 BU3HAYCHI JOCTOTHCTBA 1 HEAOJIKH,
NPOBEICHUI MOPIBHSUIBHAN aHAII3 HE OOTPYHTOBAHUIA.

Ouinka 24 Oamu. IlpakTuuHe 3aBJaHHS BUKOHAHO MOBHICTIO. [lpuBencHwmiA
IPOTOKOJT OOMIHY BIJNOBIAA€ BUMOTraM BIATIOBITHOTO CTAHIAPTY, MPUBEIEHI OCHOBHI
npoueaypu  wMpyBaHHs/po3mPpyBaHHsT 3 MOSICHEHHSAMH,  cpopmMOBaHa
KpHUIITOrpaMa (TOB1IOMJICHHS ) BIJINOB1/1Aa€ AITOPUTMY muppyBaHHS



(po3mmQpyBaHHs), ajie HE B TOBHOMY 00CSI31 BU3HAYCHI JOCTOTHCTBA 1 HEJOJIKH, HE
NPOBEICHUI MOPIBHSUIBHHUIA aHAMI3.

Ominka 20 OaniB. [IpakTryHe 3aBIaHHsS BUKOHAHO HEMOBHICTIO. [IpuBencHumiA
OPOTOKOJT OOMIHY BIAMOBIAAE€ BUMOTaM BIAMOBIAHOTO CTaHIAPTy, HPHUBEACHI
alroputMu U pyBaHHs/po3npyBaHHs, ane chopMoBaHa Kpunrorpama ado
NOBIAOMJICHHSI HE BIANMOBIJAOTH aIropuTMy HA(pyBaHHs a0 po3wm(pyBaHHs, HE
BU3HAYEHI OCHOBHI JOCTOTHCTBA 1 HEAOIIKHM, HE MMPOBEACHUI MOPIBHSJIBHUI aHaN13.

Ominka 16 OaniB. [IpakThyHe 3aBIaHHsS BUKOHAHO HEMOBHICTIO. [IpuBencHumiA
OPOTOKOJ OOMIHY B IIUIOMY BIJNOBIAA€ BUMOraM BIAMOBIIHOTO CTaHAAPTY,
OPUBEACHI  alropuTMu  WH@pyBaHHs/po3uwmppyBanHs, aine  cpopMOBaHA
KpHUIITOrpaMa 1 NOB1AOMJICHHSI HE BIJIMTOBIIAKOTh AITOPUTMY
@ pyBaHHs/po3M(pPyBaHHs, HE BU3HAYECHI OCHOBHI JOCTOIHCTBA 1 HENOJIKH, HE
NPOBEICHUI MOPIBHSUIBHUIA aHAMI3.

Ouinka 12 OaniB. [IpakTnuHe 3aBAaHHS HE BUKOHAHO. [[puBeacHMI TPOTOKOM
OOMIHY HE BIJIIMOBIAA€ BUMOTAM BIJIMOBIAHOIO CTAaHAAPTY, HE MPHUBEACHI alrOPUTMHU
mrdpyBaHHs/po3mppyBanHs, chopMoOBaHA KpUOTOrpamMa 1 TOBIJIOMIICHHS HE
BIJIMOBIAAOTE AITOPUTMY KM PYyBaHHS/po3MA(PpyBaHHs, MOSCHEHb NPOLEAYP HE
Mae€, HE BU3HAYEH1 JOCTOTHCTBA 1 HEAOIIKHM, HE MPOBEICHUI NOPIBHSJIBHUI aHA13.

Ominka 8 OamiB. IlpakThuHe 3aBHaHHsS HE BMKOHAHO. [IpoTOoKONn OOMiHY HE
NPUBEICHUIN, HE MPUBEACH] AITOPUTMH 1M (PpyBaHHs/ po3mMppyBaHHs, cpopMoBaHa
KpunTorpama 1 NOB1AOMJICHHS HE BIJIMTOBIIAKOTh AITOPUTMY
muppyBaHHA/po3lM(PPYBaHHs, HE BU3HAYCHI JOCTOIHCTBA 1 HEHOJIKW, HE
NPOBECHUI MOPIBHSUIBHHUIA aHAMI3.

Ominka 4 Oamu. IlpakTMuHe 3aBnaHHd He BHUKOHAHO. He cdopmoBaHa
KpUOTOrpaMa Ta BUOpaHUil APYruil MpOTOKOJ MEXaH13My O€3MEKH.

[TimcymkoBa OIIHKA 3a €K3aMEH 3 KIOepOe3MeKku € CyMOK OIHOK (OajiB),
OTPUMAHMX 32 KOYKHE 3aBAHHSI.

OOMexeHHS B 4acl Ha peatizaliio 3apaaHb 3 Mmoaynwo 2 “KidepOesneka™ — 45
XBUJIHH.



Monaysnb 2. «kMaTeMaTuKa»

Tema 1. OcHOBHI MaTeMaTHyH1 MOHATTS. ApudmMeTnka. YncaoB1 MHOKHHA

Enementn Teopii MHOxMH. llepepiz Ta 00’enHaHHSs MHOXMH. YwWCIOBI
MHO>KHHH.

MHoxxnHa HaTypaibHux uucen. O3Haku MmoautbHOCTI. HanmaHHs ymcna sik
no0yTka mpocTX MHOKHUKIB. OcHoBHa Teopema apupmeruxkn. HOK u HO/IL.
Jlecatnunuii 3anuc yucia. 3ajadl 3 BUKOPHUCTAHHSAM BIACTHMBOCTEH HATYpPalbHOIO
YHCIIA.

MHoxxnHa panioHanbHUX uucesl. OCHOBHI BIAacTUBOCTI ApoOy. llepiomuuni
ApoOH Ta MPaBUJIO MEPETBOPEHHS iX Y 3BMYaliHi. Jii 3 npodamu.

[Tpomopuii, ix BraactuBocTi. [lpomopuiiiHa Ta 0OE€pHEHO NpOoNMOpUidHA
3AIEKHOCTI. J{IEHHS y 3aaHOMY BiIHOLICHHI.

Biacotku. OcHOBHI TumM 3ana4 Ha BiacOTKU. IIpocTi BiacoTku. dopmyna
CKJIaJHUX BIJCOTKIB.

MHOWHa TIHCHUAX YMCEN.

Tema 2. IlouwarkoBi BigoMocTi npo ¢yHkmii. EmemenTtapHi QyHkmii, ix
BJIACTHBOCTI Ta rpaQiku

[TonstTss mpo ¢yHkiio. OOmacTh BU3HAYCHHS Ta 00JIaCTh MPHUIYCTUMHUX
3Ha4yeHb. O0IacTb 3HAYCHb.

CrniocoOu 3aBaaHHs QPyHKII.

3aranbHi BIACTHBOCTI (PYHKIIH: MApHICTh Ta HENAPHICTh, MEPIOJUYHICTD,
MOHOTOHHICTb.

Enemenrapni ¢ynkumi. ['padikun enemenrapHux anreOpaiuHux (QyHKIINA:

k
y=koet; .)m%dbﬁle; y=x3; yZ;; W

[TonsatTst o6epHenoi PyHkuii. BractuBocti rpadikiB (GyHKIIH, sIKI € B3aEMHO-
00CpHEHUMU.

3araibHi YABJICHHS 1IPO HeeneMeHTapHi GpyHkmii. Oynkuii: V= X |, V= [x],

y={x}, 3= WA, =1 DD

Anrebpa rpagikiB. I[loOyagoBa rpadikiB CKIaAeHUX (QYHKIIH OUIIXOM
NEPETBOPEHHs rpadikiB  eneMeHTapHux (QyHKMOIA. [loHATTS npo napanenbHui
NEPEHOC CUCTEMHU KOOPJMHAT.

Tema 3. ToTokHI IEPETBOPEHHS allreOpaidYHuX BUPA31B

[Tinnecenns B creninb. HarypanbHa Ta 1poOoBa cTeneHi.

[lepeTBopeHHs patioHaIbHUX aireOpaiunux BupasziB. Cyma Ta A00yTOK
MHOTOWICHIB. [[IIEHHST MHOTOWICHIB O€3 3aJIMIIKYy Ta 3 3aJIMIIKOM. PO3KiIajaHHs
MHOTOYJIEHA HA MHO>KHHUKH.

[TepeTBOpeHHs  1ppallioHabHUX —ajnreOpaiuHux BupasziB. PaiioHamizaiis
(3amiHa 3MIHHOY).

3acTOCYBaHHS METO/IA TPOMIXKKIB IO MEPETBOPEHHS anreOpaidyHuX BUPa3iB, MO
MICTSITh MOJTYJIb.



Tema 4. AnreOpaiuni piBHSHHS

PiBHSIHHS: OCHOBHI O3HAuU€HHS. 3arajbHl MOHATTS NPO EKBIBAJICHTHI Ta
HEECKBIBAJICHTHI IEPETBOPEHHS PiBHSIHB. PIBHSIHHS 3 OJIHIEIO 3MIHHOKO.

JIiH1iiH1 pIBHSHHSA Ta T1, 0 10 HUX 3BOAATHCS. PO3B’s13aHHS JTIHIAHUX PIBHSHb.

KBaaparHi piBHsHHS. P0O3B’s13aHHs KBaApaTHUX piBHSAHB. Teopema Biera.

PiBHsiHHS Bumux creneHiB. OKpeMi BHIMAJAKW BBEACHHS HOBOi 3MIHHOI,
BIJIHOCHO SIKOi1 CTENEH1 PIBHSHHS 3MEHITYETHCS.

JIpoGoBO-palioOHaIbH1 PIBHSHHSIL.

IppamiionaneHl  PIBHSHHS: OCHOBHI MOHSTTS Ta CHOCOOM PO3B’sI3aHHs
IppallOHaIbHUX PIBHSAHB, O0JAcTh BU3HA4YECHHs. [lepeTBOpPEHHs ippalioHATBHUX
PiBHSIHB. PIBHSIHHS 13 CKITAAHUMU PAJUKAIAMH.

PiBHSIHHS, IO YCKJIAIHEH]1 HASBHICTIO MOJIYJIS UM MapamMeTpa.

PiBHSIHHS 3 KIJTbKOMA 3MIHHUMU, 1110 MAtOTh HIJTOYUCIIOBI PO3B’I3KH.

Tema 5. AnreOpaiuHi HEPIBHOCTI

HepiBHocTi. 3aranbHi MOHATTS MPO €KBIBAJICHTHI MEPETBOPEHHS HEPIBHOCTEH.
CucTeMu HEPIBHOCTEH.

PanionanbHi HEpiBHOCTI. MeTOa MPOMIKKIB. MeTo/ 3aMiHHM 3MIHHOI.
IppatiioHanbH1 HEPIBHOCTI Ta METOM iX PO3B’SI3aHHS.

HepiBHOCTI, 1110 YCKIAAHEH] HASBHICTIO MOJTYJIS UM TapaMmeTpa.

Tema 6. Cucremu anreOpaiyHMX PiBHSHBb Ta HEPIBHOCTEH

OcHoBHI anreOpaiuHi METOAM PO3B’SI3aHHS CHCTEM PIBHSHB. MI1ICTAHOBKA,
BUKITFOUEHHS 3MIHHO1, areOpaiuHi MepeTBOPEHHS PIBHSIHb CUCTEMH. 3aMiHA 3MIHHO{
B CUCTEMAX PIBHSHb.

I'padiunmii MeTon poO3B’sI3aHHS CHCTEMH PIBHSHb HA NPHUKIAIl CUCTEMH
JTIHIAHUX PIBHSHB, IO MICTSITh MOAYJIb.

BukopucTtanHs OJHOPIAHOCTI OJHOTO 3 PIBHSIHb CUCTEMM.

CucTeMH PIBHSIHB, [0 YCKIIAJHEHI HAssBHICTIO MOYJISl UM IMapaMmeTpa.

CucTteMu HEpIBHOCTEH 3 JBOMA 3MIHHMMM: ajreOpaiuHuii Tta rpadiuHuit
METOIHM iX PO3B’A3aHHS.

Tema 7. ITporpecii

Yuncnosa nociIiI0BHICTb.

ApupMeTHUHA TPOTPECIS.

["'eomeTpruna nporpecisi. HeCKIHUEHHO criajHa reOMETPUYHA TPOrPECs.
3anaui, B SKMX OHOYACHO BUKOPUCTOBYIOTHCS P13HI BAIM MPOTPecii.

Tema 8. TekcroBi 3amavi. 3acTOCyBaHHS PIBHSHb Ta HEPIBHOCTEH [0
PO3B’s3aHHS 3a/1a4

3amaul npo pyx. [lpsmomiHiiHMA pyx Ta pyx mo koiy. Pyx B omHOMY
HANpPsSIMKY Ta 3yCTPIYHUMA pyX.

3anaul MO0 BU3HAYCHHS KOHIICHTpAli ab0 CIiBBIJHOLWIEHHS Y PO3YMHAX Ta
cyMimax. 3aayl 13 3aCTOCYBaHHAM (POPMYJI MPOCTUX Ta CKIAAHUX BIIACOTKIB.

3anayl EKOHOMIYHOTO 3MICTY: MPO PoOOTYy, MPOAYKTHBHICTh Mpalli, BAPOOHHUY1
BUTpATH Ta OIJIaTy Mparli.



3amayi, 10 TOB’s13aH1 3 MO3UIIIHHNIM 3aITICOM YHCIIA.

3amadi, 0 MICTATH IUIOYHMCIOB] 3MIHHI.

3amavi, OO0 MICTATh CUCTEMH HEPIBHOCTEH 3 KUIbKOMA 3MIHHUMMU:
anreOpaiunmii Ta rpadiyHUi METOAM PO3B’I3aHHS.

3aiadi npo MOCHIKEHHS HAUOUTHIIOrO Ta/ad0 HAWMEHIIIOrO 3HAYEHb, M0 HE
noTpeOyOTh BUKOPUCTAHHS MOX1THOA.

KomGiHoBaHi 3aa4i npo pyx, poOOTY, BIICOTKOBE BIAHOIICHHS Ta 1H.

Tema 9. IlokasHukoBa Ta JsorapudmiyHa (Qynkmii. [loka3HWKOBI Ta
Jorapu(MivHi PIBHSHHS, IX CUCTEMH

[Tonstts norapudgma. OCHOBHI JIorapu(pMIYH1 CITiBBIIHOIIEHHSI.

[ToxaznukoBa Ta jorapupmiyHa QyHkii, ix rpadiku.

OOuncnenns 6e3 Tabnuip. [TopiBHSAHHS JIorapumis.

EKBiBaJICHTHI MEPETBOPEHHS BUPA3iB, 10 MICTATh CTEIMECHEB] Ta JOorapu@miydHi
(hyHKITI.

OCHOBHI MPUHIMIK Ta METOJIN PO3B’sI3aHHS TOKA3HUKOBUX Ta JIOTapU(PMIYHUX
PIBHSIHb. METOJ 3BEACHHS A0 OJHIEI OCHOBHM, 3aMiHA 3MIHHOi, TIpyNYBaHHA |
jorapudmMyBaHHs. 3aCTOCYBaHHS rpaiyHOrO0 METO/IA 10 PO3B’SI3aHHS TOKA3HUKOBUX
Ta JIOrapu(pMIYHUX PIBHSHb.

[Toxa3HHMKOB1 Ta nOrapu(MivHi PIBHSHHS, 110 YCKIAJHEH] HASBHICTIO MOJYJIS
Ta Imapamerpa.

CurcTeMu NOKa3HUKOBUX Ta JIOrApu (PMIYHUX PIBHSHB.

Tema 10. [TokazHuKoBI Ta JIorapu(MiYHiI HEPIBHOCTI Ta iX CHCTEMU

MOHOTOHHICTh TOKa3HWUKOBOI Ta jiorapupmiuHoi (yHkmid. [Toka3HUKOBI Ta
Jorapv(pMivHi HEPIBHOCTI: OCHOBHI METO/I PO3B’I3aAHHSI.

Jlorapu@MidHi HEPIBHOCTI 3 HEBIJIOMHMH B OCHOBI Jlorapu@ma.

[Toxa3HHUKOBI1 Ta Jorapu(PMivH1 HEPIBHOCTI, IO YCKIAAHEH] HASIBHICTIO MOTYJIsI
Ta Iapamerpa.

Tema  11. TpuroHomerpuuni  ¢QyHKIii.  TOTOXHI  MEPETBOPEHHS
TPUTOHOMETPUYHUX BAPA3IB

TpuroHoMeTpuuH1 (PyHKINI: O3HAYEHHS, iX BJACTUBOCTI, 00JaCTh BU3HAYCHHS
Ta 001aCTh 3HAYECHHSI.

['padiky OCHOBHMX TPUTOHOMETPUYHMX (DYHKIIIH.

OOepHEH1 TPUTOHOMETPUYHI PyHKIIT, iX rpadiky.

TOTOXKHI IEPETBOPEHHSI TPUTOHOMETPUYHUX BUPA3iB.

OOuuncnenns 6e3 Tabauie.

Tema 12. TpuroHoMETpHuYHl pIBHSHHS Ta HEpIBHOCTI. CucTeMu
TPUTOHOMETPHYHUX PIBHSHB

HaiinpocTimn TpUroHOMETPUYHI PIBHSIHHS, iX PO3B’I3aHHS.

Po3B’s3aHHsT  TPUTOHOMETPUYHMX PIBHSHb LUIIXOM  PO3KJIAJACHHA Ha
MHO>KHHUKH.

OnHOPiAHI TPUTOHOMETPUYHI PIBHSHHSA. 3aMiHA 3MIHHOI B TPUTOHOMETPUYHUX
PIBHSIHHSIX.



MeTop yHiBepcanbHOT NiACTAHOBKM,
MeToA LONOMIXXHOrO KyTa.

Tema 13. MoxigHa yHKLIT 1 1T 3aCTOCYBaHHS

MoxifgHa OCHOBHMX efleMeHTapHNX PYHKLiI. Mpasuna audepeHuitoBaHHs. NoxigHa
CKTafHOT PyHKLI.

3acTocyBaHHA NOXiAHOT NPV AOCAIIKEHHI (DYHKLIT: 3HAXOMKEHHS IHTepBaiB
MOHOTOHHOCTI, eKCTPeMYMiB, 064NC/IEHHSA HalBIbLLONO i HAMEHLLOMO 3HauYeHb PYHKLIT Ha
BIAPI3KY.

JocnimkeHHs (yHKUIT | nobygo.a i rpadika.

["eomeTpryHe i (i3nyHe TyMaveHHs NoxigHor.

Tema 14. IHTerpan i Moro 3acTocyBaHHA

MepsicHa. OCHOBHI BNacTVMBOCTI MepBiCHOI. [lepBiCHA OCHOBHUX eNleMeHTapHUX
(hyHKUiR. MpaBmna iHTerpyBaHHs.

BusHaueHwWin iHTerpan. ®opmysna HotoToHa-J1elibHiua

3acToCyBaHHA BM3HAYEHOro iHTerpasia Npu O06YMC/IEHHI NJIOLW, MAOCKUX iryp i
06'eMiB Ti/1 06epTaHHS.

Mpuknag
3aBfjaHb eK3aMeHaliinHoro 6isieTy 3 MmateMaTUKuU

1 Tectn (HaBepeHO yMOBM i npaBu/bHI BiAMNOBIAT)

oo6uncnnTun 13_86:0,26 H S7-14 10
450

27 9
A 38 b 42 B 34 r 44 il 41
3HaiTV nepLunii uneH apupMeTUYHOI Nporpecii, Akwo i =-4, an =3,8n =55.
A 16 b 15 B 14 r 10 il 19

O6UUCANTY 3HaUYeHHA noxigHoi /' (0) GyHKUil / (X) =



2. Bix npucTtani 4 OJHOYACHO BIANMPABWIACH BHU3 3a Tewier karep 1 mmiT. Karep
CIYCTHUBCSl BHHA3 32 TE€UIEI0 HA 96 KM, OTIM MOBEPHYB Ha3aj 1 MOBEPHYBCS B A 4epe3
14 ropunu. 3HalWTHM WIBUAKICTH Karepa B CTOSIYIA BOJI 1 MIBHJAKICTH TeUii, SKIIO
B1JIOMO, 110 KaTEP 3yCTPIB IJIIT HA 3BOPOTHHOMY HUISIXY HA BIACTaH1 24 KM BIJ A .
Po3B'sa3aHHs:

[To3zHauuMo * - MIBUAKICTH KaTepa B CTOSYIM BOII, Y - mBHAKiCTB Teuii. 3rimTHO
YMOBH 33/1a4l CKJIaAEMO TaKy CUCTEMY PiBHSHb:

% 9% _.,
X+y Xx-=Yy
% . 72 _24

Xty X=y Yy

JIpyre piBHSIHHSI CHCTEMU MTOMHOKHMO HA y 26y + 2y =24 %6 + 2y =24,

Xty X=y S x 1 Foq
Y Y
X %% 72
a MOTIM NO3HAYUMO — = Z , OTPUMAEMO PIBHSIHHS a1 + 1" =24 . 3Biaku Oynemo
v z+1 z-—-

matu 24z° —168z = 0, kopeHi aKoro z, =0, z, = 7. [lepiuii KOPiHb He 3a0BOJBHSAE

: : X : :
YMOBI 3aJa4l, ToMy — =7, x =7y . IlincTaBuBiin x =7) B MepLIE PIBHAHHSA

CUCTEMH, MAEMO 2—6 +z—6 =14, omke y =2 km/roa, x =14 km/roa.
y oy

Bignosiae: 14 km/Tona, 2 KM/TOA.

Kpurepii oniHiOBaHHSA
KoxHuii 61T cKilagaeTbes 13 4YOTHPbOX 3aBIaHb, iX O€3I0TaHHE BUKOHAHHS
omiHtoeThesa 200 OanamMu (MakcumanbHa ominka) 3a mkanorw XHEY im. C. Kysnens
(maremaruka — 100 6aiB, kibepOe3neku — 100 Oamni).

Koxnuii ex3amenauiifauii OiieT 31 cmiBOECIqM MICTUTh J1Ba NPAKTHYHUX
3aBAaHHSd 3 Marematukud (monyne 2). Ilepme 3aBmaHHd 3 MareMaTHMKd (BOHO 3a
PaXyHKOM TPETE B OUIETI) MICTUTH TPH 3aBJIaHHS, a caMe. OJHO J1arHOCTUYHE Ta JiBa
CTEPEOTHITHI 3aBJAHHS 1 TPEICTABICHE B BHIIISl TECTY, KOJU MOTPIOHO BU3HAYUTH
OIMH TPaBWIBHHUIA PO3B’A30K 3a1ayl 3 ['ATH [POMOHOBAHWX  BIAMOBIJICH.
Jliaenocmuune 3a60anHsi 3 MaTE€MaTUKW BUMarae Bij aOITypi€eHTa CTaHIApPTHOIO
BUKOPUCTAHHsS MaTepialy B MeXaxX TMporpaMu 3arajlbHOOCBITHBOI IOKOJIHM Ta
omiHoeTbes 10 Oamamu. Cmepeomunui 3a60anHs 3 MATEMaTUKA BUMAararoTh BIJ
a0ITYPIEHTIB TEK CTAHJAPTHOIO BUKOPUCTAHHS MaTepiajly B MeKax poOoUdoi mporpamu
Ta OWIHIOWThCS Mo 20 OaniB koxkHE. Tect B mioMy omiHKEThes S0 Oanamu. Jlpyre
3aBAAHHS (32 PAXYHKOM YETBEPTE B OLIETI) € 3aBAAHHIM TPETHOTO PiBHS (EBPICTUYHE),



OLiHIOEThCs 50 OanaMu 3a WIKAIO0, sIKa HaBeACHA B TaOs. Po3B’s13aHHs egpicmuynozo
3a60annsi nepeadavae rMOOKI 3HAHHS PO3B S3YBAaHHS TEKCTOBMX 3a7ad, WIO
BAMAraroTh CKJIa/laHHs PiIBHSIHb Ta HEPIBHOCTEH.

banu

Kpurepiit

50-49

MPOJIEMOHCTPOBAHO MIMOOKI 3HAHHS 3 MAaTEeMaTUKH, 4YITKAa JIOTIKa
MUCJICHHS, BHUKOPUCTAHHS HAyKOBOI TEPMIHOJOTII ¥ CHUMBOJIKM B
HEOOXIJHIM  JIOTIYHIM  HOCHIAOBHOCTI,  O€3J0raHHE  BOJIOJIHHS
MAaTEMaTUYHUM 1HCTPYMEHTAPIEM 3 BHUKOPHCTAHHSM BIAOMOCTEH 3
E€KOHOMIKHM (SIKIIO 3a/1a4l €KOHOMIYHOTO 3MICTY), BUPAKEHA 3/1aTHICTh
BUpPIIIYBAaTH CKIaAHI MPOOJEMH B pamMKax AMCLUMIUIIHM, [0 BUMAarae
BUXOJly HAa IHIOMA pIBEHb 3HAHb, PINICHHS MOCTABJICHUX 3aBJaHb
XapaKTEPU3YIOThCS YITKICTIO, OOIPYHTOBAHICTIO, TBOPYMM ITIIXOJ0M,
PalliOHANBHICTIO ~ BUOOPY  METOAY  PO3B’SI3aHHS,  NPABUJILHUMHU
HEOOX1THUMUA OOYMCIICHHSIMU Ta TEPETBOPEHHSAMM, BUCOKHH PpIBEHb
KYJIbTYPHA BUKOHAHHS 3aB/JIAHb

48-47

a0ITYpIEHT MOKa3aB CUCTEMATH30BaH1, INIMOOKI i MOBHI 3HAHHS 3 JaHOI
TEMHU, TOYHE BUKOPUCTAHHS MATEMATHYHOI TEPMIHOJIOTIT i CHMBOMNIKH;
BOJIOAIHHS HEOOXIIHUM MATEMaTUYHHM I1HCTPYMEHTApieM; MPABHIIbLHE
BUKOPUCTAHHS MaTEMaTUYHUX METOMIB, (PAKTIB, POpMYI 1 3aIEHKHOCTER
JUIS PO3B’S3aHHS 3aBJAHHS TPETHOrO PIBHA, PIMICHHS MOCTaBICHUX
3aBJaHb XapaKTEPU3YIOThCS TBOPYMM  MIAXOJOM, PalllOHATbHICTIO
BUOOPY  METOMy  pO3B’S3aHHS,  MPABWJIbHUMH  HEOOXITHUMH
OOYMCIICHHSIMU Ta MEPETBOPEHHAMU, AJIE HEJOCTATHICTh OOTPYHTYBAHHS,
BHCOKHWH PIBEHb KYJIbTYPH BUKOHAHHSI 3aBAAHb

46-45

JUIS PO3B’sI3aHHS TEKCTOBMX 3aJady OyJla MPaBUJIbHO BHUKOPHCTAHA
MaTeMaThUYHa TEPMIHOJIOTIS Ta OCHOBHI MPUHAOMM W METO/U, BUSBIICHE
BMIHHSI 3aCTOCOBYBATH TEOPETUYHI 3HAHHS U1 PIIICHHS CTAHIAPTHHUX
(6araToKpoKOBMX) 3aBAaHb, OJTHAK € MOMWJIKA B OOYHUCIIOBAIBHOMY
etani 0pOPMIICHHS PO3B’3yBaHHSI.

44-42

abiTypieHT MPOJAECMOHCTPYBAB 3aJ0BUIbHI 3HAHHS 3 JAaHOI TEMHU 3
HECYTTEBUMM TOMMJIKAMH, BOJIOJIHHS OCHOBHUM MaTeMaTHYHUM
IHCTPYMEHTAPIEM, YMIHHS HOro BHKOPUCTaTH B PO3B’SI3aHHI THIOBHX
3aBJiaHb, Y B PO3B’3aHHI JOMYLIEH1 OUIBII HI’K OJIHA MTOMUJIKA a00 OJWH-
JIBa HEIOJIKM B OOYMCIICHHSIX, BHOOPI METOAY PpO3B’sS3aHHS, UIO
NPUBOJUTH B OKPEMUX BHIAJKAX 0 HEBIPHOTO KIHIIEBOTO PE3YJbTATy,

41-39

abiITypi€eHT MPOAECMOHCTPYBAB YMIHHS JIOTIYHO MUCIIMTH, aji€ CKJIAB HE
BIDHO OJHE 3 PIBHSAHb B CHUCTEMI, IIO 1 MPHU3BEIO A0 MNPUHLMUMIOBOI
NOMMJIKH 1 TOJAJIBIIOTO HE MPABUIIBHOTO PO3B’sI3aHHS 3a1a4i.

38-36

MOJIMBA OJlHA HErpyda MOMWJIKA, [0 HE BIJIMBAE HA MPABUJILHICTH
MO AAIBIIOrO PO3B’ I3aHH3I.

35-33

MOIJIMB1 /1Bl HErpyOl MOMWIKH, IO HE BIJIMBAIOTh HA MPABUJILHICTH
MO AAIBIIOrO PO3B’ I3aHH3I.

32-30

y TPAaBWIbHIA MOCHIIJOBHOCTI €TamiB pPO3B’SI3yBaHHS BIACYTHI OKpEMI
HOro eranu Ta AONYILIEH] MOMUIIKH B IEPETBOPEHHSAX BUPA3y 0 MPOCTOi
dbopmu. OTprMaHa BIMOBIb € OJIM3bKOI0 O MPABUIILHOI




29-27

y PO3B’sI3yBaHH1 3aBAaHHS aOITYPIEHT MPOJAECMOHCTPYBAB 3HAHHS 3 AAHOT
TEMH, aji¢ OTPUMaHa BIIMOBIJb € HETOYHOK), OCKUIbKA HE BUKOHAHI
HEOOX1/IHI EPETBOPEHHSI.

28-25 PO3B’sI3yBaHHS 3aBJaHHs BUKOHAHI HE MOBHICTIO, TOOTO 3 1/3 mporeca
pPO3B’SI3yBaHHS  JIONYIEHA  OPUHIMIOBA  MOMHJIKA.  AOITYpi€HT
IPOACMOHCTPYBAB YMiHHS PO3B’I3yBaTH CUCTEMHU PiBHSIHb

24-22 JIOMyII€HA TPUHIMIOBA MOMWIKA 3 TOYAaTKy BUKOHAHHS 3aBJaHHS
BIUTMHYJIA HA XiJ| BUKOHAHHS 3aBJaHHS 1 MPHU3BEJia 0 HEMPaBWIIbHOT
BIJIMOBIII.

21-19 OPaBWIBHO PO3B’s13aHO 1/4 3aBmaHHs, 1 B 3B'S3KYy 3 JOMYIICHOK
OPUHIMIIOBOIO MOMUJIKOIO, PEIITA 3aBJAaHHs] BUKOHAHO HE MPABUJIBHO.

18-16 3 CaMOro MOYarKy PO3B°sI3yBaHHs JOMYLIEHA MOMWJIKA, SKa 1 BIUIMHYJIA
Ha BECh POIIEC PO3B’ A3YBAHHS

15-10 aOITYypIEHT MPOACMOHCTPYBAaB TUIBKWM 3arajbHl 3HAaHHA 3 TEMU
O0OYMCIICHHS, SIKI HE BIAHOCATHCS A0 MPOLECY PO3B’I3yBaHHS 3aBJAHHS.

9-1 3aMiCcaHa yMOBAa Ta KOPOTKO PO3MOYATO PO3B’SI3yBaHHS, SKE €
HEMPaBUIbHUM

0

a0ITYpIEHT HE PO3MOYNHAB BUKOHYBATH 3aBJaHHS

MiHiManbHU PEKOMEHIOBAaHWI Oajl 3a €K3aMEH 3 MAaTeMAaTHKH JUIs

3apaxyBaHHs— 50 (OLIHKA «330BITEHOY ).

MiniMaabHNil peKOMEHAOBaHMI 0aj /i 3apaxyBaHHS 3a JBOMA

aucuutinamu — 100 (omiHka «3a10BIJILHO»).
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