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MATEMATUKA
MMPOTPAMA* IHANBIIY AJTbHOI CIIBBECIIM 1151 BCTYITHUKIB HA
OCHOBI I13CO (11KJIAC)

AJIT'EBPA I TIOYATKHA AHAJII3Y

1. YNCJIA I BUPA3A

1.1.  [HificHi yucaa (HaTypaJibHi, palioHaJbHI Ta ippanioHaJbHi), NOPiBHIHHS
yHces Ta Oil 3 HUMH

- BJIACTUBOCTI Ji¥ 3 JIMCHUMH YHUCIIaMHU;

- IpaBUJIa TTOPIBHSIHHS NIHCHUX YHCEIT;

- O3HaKH ITOIITLHOCTI YKces Ha 2, 3, 5, 9, 10;
IpaBuiia 3HaXOKEHHS HalOUIBIIOro CIiIBHOTO NITFHUKA Ta HAMMEHIIIOTO CITLTEHOTO
KpaTHOTO YHUCET;

- IpaBUJIa OKPYIVIEHHS LIJIUX YUCeN 1 IeCATKOBUX APO0iB;

- O3Ha4YEeHHsI KOPEHS 7+T'0 CTENEHs Ta apu(METHUYHOTO KOPEHS #TO CTEIEHS,

- BJIaCTUBOCTI KOPEHIB;

- O3HA4YEHHSI CTEIeHs 3 HaTypalIbHUM, [[UIM Ta PalliOHATBHIM IIOKa3HUKAMH, 1X

BIIACTHUBOCTI,

- YUCJIOBI MMPOMIXKKH;

- MOZYJb JIACHOTO Yncia Ta HOTO BIACTHBOCTI

1.2. BianHowmenHsi Ta nponopuii. Bincorkn. OcHoBHI 3aaa4i Ha BigcoTKH
- BiTHOIIIEHHS, TTPOTIOPIIiT;

- OCHOBHA BJIaCTHUBICTb, IPOTIOPIIIT;

- 03HaYCHHsI B1JICOTKA; TpaBUJIa BUKOHAHHS BiJICOTKOBUX PO3PaXyHKIB

1.3. PanioHauabHIi, ippanioHajibHi, cTeneHeBi, MOKa3HUKOBI, JJorapudmidni,
TPUTOHOMETPHYHI BUPa3H Ta iX mepeTBOpPEeHHS

- 03HAYEHHS TOTOKHO PIBHUX BHUpPa3iB, TOTOKHOTO MEPETBOPEHHS BHPa3Yy,

TOTOXKHOCTI;

- O3HAYeHHS OJHOYJIEHA Ta MHOTOYJIEHA;

- IpaBUJIa JOJABaHHS, BiIHIMaHHS i MHOXKEHHS OJ{HOYJIEHIB T4 MHOTOYJICHIB;

- GopMyITH CKOPOYEHOI0 MHOKEHHS;

- pO3KJIaJ MHOTOYJIeHa Ha MHOXKHHUKH;

- 03HAYEHHs APOOOBOIO parioHaTHHOIO BUPA3Y;

- TIpaBHJIa BUKOHAHHS i 3 Ip0GOBUMH palliOHATFHUMHU BUPA3aMH;

- O3HAYEHHJ Ta BIACTHUBOCTI JorapuhmMa;

- OCHOBHa JiorapuhMiyHa TOTOKHICTE;

- O3HA4YeHHs CUHYCa, KOCHHYCa, TAHT'€HCA YUCIIOBOIO apTryMeHTY;

- OCHOBHI CHiBBITHOIIECHHS MDX TPUTOHOMETPHYHUMH (PYHKIIISIMHU OZHOTO

apryMeHTYy;

- (hopMyIH 3BeJIeHHS,

- (opMyIIH IOJaBaHHS Ta HACIIIKU 3 HUX



2. PIBHSIHHSI, HEPIBHOCTI TA IX CHCTEMUA

2.1.  Jliwiiini, kBaapaTHi, panioHaabHi, ippanioHanbHi, NOKA3HUKOBI,
Jiorapu¢miyHi, TPUroHOMeTpPHYHI PiBHAHHA | HEPiBHOCTI.

- pIBHSIHHS 3 OJIHI€I0 3MiHHOO, O3HAYeHHs KOpeHs (pO3B'S3Ky) PIBHSHHS 3 OJHIEIO
3MIHHOIO;
- HEpIiBHICTH 3 OJHIEI0 3MIHHOIO, O3HAYEHHS PO3B'S3Ky HEPIBHOCTI 3 OAHIEIO
3MIHHOIO;
- METOJHM PO3B'sI3yBaHHs HAUMPOCTIIINX pallioHAIbHUX, ippalliOHaNbHHUX,
NIOKa3HUKOBHX, JIOrapu(PMidHUX, TPUTOHOMETPUYHUX PIBHSHD Ta HECKIaJHUX
PiBHSHB, SIKi 3BOJATHCS A0 HAUTIPOCTIIINX;

2.2. Cucremu JiHiiHHUX piBHAHB i HepiBHOCTeH. CHCTEMH PIBHSIHB, 3 IKHX
xoya 0 oHe pPIBHAHHA APYroro creneHs |

- 03HAYEeHHS PO3B’ 3Ky CHUCTEMH PiBHSIHb, OCHOBHI METOJIA PO3B’SI3yBaHHS CUCTEM;

- METOJIM PO3B'SI3yBaHHS HAUIIPOCTIIINX JIIHIMHUX, KBaAPATHUX, PalllOHATBHAX

CHCTEM PIBHIHb

3. ®YHKIII

3.1. YwucaoBi moc/igoBHOCTI

- O03HAYeHHS apU(PMETHIHOI Ta TEOMETPUYHOT MPOTPECii;

- (hopMynH n-ro YieHa apu(PMETHIHOI Ta FTeOMETPUYHOI MpOTpeciii;

- (hopMyJIM CYMH 7 TIEPIIUX YICHIB apu(METHIHOI Ta FTEOMETPHUIHOI IPOTpeciit

3.2. @yskuioHaJbHa 3ajaexHicTb. JliHiliHi, kBagpaTHi, cTeneHesl,

- o3HaveHHs (yHKIIT, 00acTi BU3HAYCHHS, 00JacTi 3HaUeHb QyHKI, rpadik
yHKLT;

- criocoOu 3amanHs (GYHKIIIH, OCHOBHI BIacTUBOCTI Ta rpadiku GyHKIIH, yKa3aHUX Y

Ha3Bl TEMUA

3.3. Iloxigna pyHkuiii, ii reomerpuuHuii Ta Qpizmunuii 3mict. Tadanns
MOXiJHUX Ta NpaBUJIa JH(pepeHII0BAHHS

- O3Ha4YeHHs IMOXiMHOI QYHKIIiH B TOYIIL;

- Gi3MYHUN Ta FTeOMETPUYHMIA 3MICT MTOX1HOT;

- MpaBHJIa 3HAXOKEHHS MOXiTHOI CyMH, T0OYTKY, YaCTKU JBOX (DYyHKIIIN

3.4. [HocuaimxenHs ¢pyHkuiii 3a gonomororo noxiguoi. llodyxosa rpadikis
dbynknii

- JIOCTaTHSI yMOBa 3pOCTaHHs (crafgaHHs) QyHKIA Ha TTPOMIXKKY;

- 03HAYeHHs HaWOINBIIOTO ¥ HAMEHIIIOro 3HaYeHb (GYHKIIIT

3.5. IlepBicHa Ta BU3HA4YeHHUii iHTerpaj. 3acTocyBaHHS BU3HAYEHOT'0
iHTerpana aJist 004HCIAeHHS IO MJIOCKUX (iryp

- O3HaYeHHS MepBiCHOI QYHKIIT, BU3HAUYEHOTO iHTerpaia, KpUBOIIHIHHOT Tparmelrii;

- Ta0HIS NepBiCHUX QYHKIIIH;
- TpaBHJIa 3HAXOHKEHHS MePBICHUX



4. UMOBIPHICTH BUIIAIKOBOI ITOAIi, BUBIPKOBI
XAPAKTEPUCTHUKH (CEPEJHE 3HAUYEHHS), AHAJII3 JIATPAM TA
IPADIKIB

4.1. ImoBipHicTh BUnaakoBoi noaii. BubipkoBi XapakTepHCTHKH

KJACHYHE O3HAUYEeHHS HMOBIPHOCTI MOII;
O3HaYeHHs BUOIPKOBUX XapaKTEPUCTHUK PSIiB NaHUX (po3Maxy BUOIpKHU, MOJH,

MeJliaHu, CepeTHBHOTO 3HAUCHHS);

rpadiyHa, TabIUYHA, TEKCTOBA Ta 1HII (GOPMU MOJAaHHS CTATUCTUYHUX JaHUX

TEOMETPISI

1. IINTAHIMETPISI

1.1. EaemeHTapHi reomeTrpnuHi ¢irypu Ha mJIOIHHI Ta IX BJaCTHBOCTI

IOHSTTS TOYKU Ta MPSIMOI, IPOMEHsI, BiIpi3Ka, JTJaMaHoi, KyTa,

aKCiOMU IUTaHIMeTpil;

CYMIXHI Ta BepTUKaJIbHI KyTH, OiCEeKTpHca KyTa;

BJIACTMBOCTI CYMDDKHHMX Ta BEPTUKAJIbHUX KYTIB;

napajenbHi Ta MepIeHIUKYISIpHI IpsMi;

BIJICTaHb MiX IapajeIbHUMH IPSIMUMY;

TIEPIIEHTUKYJISAP 1 TOXUIIA, CepeAUHHUN MepIeHANKYIsIp, BiICTaHb BiJi TOYKHU 0

IpsIMOT;

O3HAKH MapajebHOCTI MPSMUX;
teopeMa Dajieca, y3aranpHeHa TeopeMa Daneca

1.2. Kouao Ta kpyr

KOJIO, KPYT Ta X eJIEMEHTH;
IIEHTpaJIbHi, BIIUCaHI KYyTH Ta X BIACTUBOCTI;
JOTHUYHA J0 KoJja Ta ii BIaCTUBOCTI

1.3. TpuKyTHHKH

BUIM TPUKYTHUKIB Ta IX OCHOBHI BIaCTUBOCTI;

O3HaKH PiBHOCTI TPUKYTHHUKIB,;

MeJliaHa, OiceKTpHrca, BUCOTa TPUKYTHUKA Ta 1X BIIACTHBOCTI,
TeopeMa Mpo CyMy KyTiB TPUKYTHHKA,;

HEPIBHICTh TPUKYTHHKA,

CepeNHs JIiHis TPUKYTHHUKA Ta 11 BJIaCTUBOCTI:

KOJIO, OIIMICaHe HaBKOJIO TPUKYTHHKA, 1 KOJIO, BITUCAHE B TPUKYTHHK;
teopema [lidaropa;

CIIBBITHOIIIEHHS MI>)K CTOPOHAMH ¥ KyTaMH MPSIMOKYTHOTO TPUKYTHHKA,
TEOpeMa CHUHYCIB;

TeopemMa KOCHHYCIB;

Mo1i0HI TPUKYTHUKH, O3HAKU MOJIIOHOCTI TPUKYTHUKIB

1.4. YoTUpUKYTHHKH

YOTUPHUKYTHHUK Ta Horo CIICMCHTHU,



napajiesorpam, ¥oro BIACTHBOCTI i O3HAKH;
NPSMOKYTHHUK, poMO, KBaJpaT Ta iX BIaCTUBOCTI;
Tparnerisi, CepeIHs JIiHis Tpamneuii Ta ii BIacCTUBOCTI;
BIIMCaHIi B KOJIO Ta OTKCaHi HaBKOJIO KOJIa YOTUPHUKYTHUKU:
cyMa KyTiB YOTUPUKYTHHKA

1.5. MHOroKyTHHKH

MHOTOKYTHHUK Ta HOT0 €JIEMEHTH;

NIepUMETP MHOTOKYTHHUKA;

MPABUJIbHUAN MHOTOKYTHHK Ta OO0 BIaCTHUBOCTI;
BITMCaHi B KOJIO Ta OMKCAaHI HABKOJIO KOJIa MHOIOKYTHUKHU

1.6. TeoMeTpH4YHi BeJHYHHH Ta BUMipIOBAaHHS iX

JOBXXMHA Bipi3Ka, Kojia Ta Horo IyTu;.

BEJIMYHMHA KyTa, BUMipIOBaHHS KYTiB;

GopMyH 1Tl OGUMCIIEHHsI TUTOII TPUKYTHHKA, ITapajenorpama, pomba, KBaapara,
Tparenii, MpaBUJIbHOI0 MHOIOKYTHHUKA, Kpyra, CEKTopa

1.7. KoopaunHaTa Ta BeKTOPH Ha MJIOIIUHI

- INpPSMOKYTHA CHCTeMa KOOPJIUHAT Ha IJIOIIMHI, KOOPAUHATH TOYKH;
- (dopmya s 0OYUCIIEHHS BiICTaHi MiX IBOMa TOYKaMH Ta (popMyJia I
O00YHCIIEHHSI KOOPAUHAT CEPEeIMHU BiJIPI3Ka;

- PIBHSHHS MPSMOI Ta KoJa:

- MOHSTTS BEKTOpa, HYJIbOBOT'O BEKTOpPa, MOIYJISl BEKTOpa

- KOJIIHEeapHi BEKTOPH, TIPOTHIICKHI BEKTOPH, PiBHI BEKTOPH,

- KOOpAHMHATH BEKTODA;

- JI0JIaBaHHS|i BIIHIMaHHS BEKTOPIB, MHOXXEHHS BEKTOpa Ha YHCIIO;

- KyT M)XK BEKTOpamu;

- CKaJIIpHHHI JOOYTOK BEKTOPIB

1.8. T'eomerpuuHi nepemimeHHsI

OCHOBHI BH/IM Ta 3MIiCT F€OMETPUYHMX MEePEeMillleHb Ha TUIOIMIKHI (PyX, CUMETpis
BiZITHOCHO TOYKH Ta BiJHOCHO MPSMOI, TOBOPOT, apajenbHe IepeHECEHH);

- piBHICTH Qiryp

2. CTEPEOMETPIs
2.1. Ilpsimi Ta NJIOIUMHM y NPOCTOPI
- aKCIOMH Ta TEOpPEeMH CTepeoMeTil;
- B3a€EMHE PO3MIIIEHHS MIPSIMUX Y TPOCTOP1, MPSMOI Ta TUIOIUHU B TPOCTOPI,
IUIOIIKH Y TIPOCTOPI;
- mapaiebHICTh IPSIMHUX, IPSIMOI Ta IUIOIUHHY, TUIOIINH;
mapaJieibHe TPOeKTYBaHHS;
NepreHANKYIISIPHICTh MPSMUX, NIPSIMO] Ta IIOIIWHH, ABOX IUIOIINH;
TeopeMa Ipo TPH MepIeHIUKYIIPHU;
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napajgebHUMH TUIOIIMHAMY;
- KyT MDXX IPSIMUMH, IIPSIMOIO Ta IJIOLIUHOO, IIOLHAMY;
- IBOTPAHHUU KYT, JIiIHIHNHUN KyT IBOIPAaHHOIO KyTa



2.2, MHororpaHHHMKH, Tijia 00epTaHHS
- MHOTOTPaHHMKHU Ta IX €JIEeMEeHTH, OCHOBHI BUJIM MHOTOTPaHHUKIB: MPU3Ma,
napasenernines, mpamijia, po3ropTka Ipu3MH i mipamiay;
- Tina oOepTaHHSs, OCHOBHI BUAM TiJl i MOBEPXOHb O0epTaHHS: IIHWITIHIP, KOHYC, Ky,
chepa;
- Tiepepi3u MHOTOTPaHHUKIB,;
- Iepepi3u LUIIHIpa ¥ KOHyca: OChOBI Iepepi3y, epepi3u IUIOMIMHAMH,
napajenTbHUMH X OCHOBaM;
nepepi3 Ky IIOIHUHOLO;
bopMynu s 0OYMCIIEHHS IO TOBEPXOHb Ta 00’ €MiB IIPU3MH Ta ITipaMiiy;
¢dopMynu 151 oOburcieHHs 06'eMiB IIUTIHIpa, KOHYca, KyJIi;
bopMynu 111 0OUKCIEHHS VIO ChepH "

2.3. KoopauHaTu Ta BeKTOpH y NpocTopi
- MpsIMOKYTHa CHUCTeMa KOOPAUHAT Y IPOCTOPi, KOOPIAUHATH TOYKH;
- (opmyna 1y 0OYMCIIEHHS BiICTaHI MiX BOMa TOYKaMH Ta (popMyJia IS
0O0YMCIIEHHSI KOOPAUHAT CEPEeIMHHU BiIpi3Ka;
- TIOHSITTS BEKTOP, MOJlyJIb BEKTOPA, KOJIHEapHi BEKTOPH, PiBHI BEKTOPH,
KOOPJIUHATH BEKTOPA;
JoJlaBaHHs, BiAHIMaHHS BEKTOPiB, MHOXKEHHS BEKTOpa Ha YHCJIO;
CKaIIPHUI T0OYTOK BEKTOPIB;
KyT M)XK BEKTOpaMH;
CHUMETpisl BITHOCHO MOYaTKy KOOPIMHAT Ta KOOPAMHATHHUX ILTOIIMH

* [Iporpamy BCTYIHHX BHIIPOOYBaHb y (hOpMi iHIHUBIAyaTbHOT YCHOT CITiBOECI M IS BCTYITHHKIB Ha
ocHoBi [I3CO (11kmnac) 3 MaTeMaTHKH yKJIaIeHO Ha OCHOBI [Iporpamu 30BHIIIHEOIO HE3aIeKHOTO
OIIIHIOBaHHS pe3yJIbTaTiB HABYAHHS 3 MaTEMaTHUKH, 3100yTHX HA OCHOBI IIOBHOI 3arajlbHOI CepeIHbOT
ocitH (3atBepmkeno Hakazom MOH VYkpaiuu Bix 04.12.2019 poxy Ne 1513):
https://testportal.gov.ua/progmath/




KPUTEPIi OIIHIOBAHHSI HABUAJILHUX JOCSTHEHD ABITYPICHTIB
(BCTYIIHUKIB)

banu KpuTepii oniHiOBaHHS HABYAJBLHUX J0CATHEHb a0iTypieHTIB

BceTynmHUK: po3mi3Hae OUH 13 KIIBKOX 3alIPOIIQHOBAHUX MAaTeMAaTUYHUX

100 00’€KTiB (CHMBOJIiB, BUpa3iB, FTeOMETPUYHUX (ITYp TOLIO), BUAUIABIIN HOIrO
cepeq iHIIMX; YUTAE 1 3aMUCY€ YUCTIA, TIEPENUCYE JaHUM MaTeMaTHIHUN BUpPas,

GopMyIIy; 300paXkae HAMIPOCTIlI reoMeTpUYHI (irypu (Malo€e ecKi3).

BCTyNHHUK: BUKOHYE OTHOKPOKOBI JIii 3 YHCIaMH, HAUTIPOCTILINMHE
100 Ma.TueMagymHHMH BHpa3aMH, BITI3HAE OKpPEMi MaTeMaTH4YHI 00’ €KTH 1 MOSCHIOE
CBili BUOID.

BeTynHUK: cIiBCTaBIsI€e JaHi a00 CIIOBECHO ONUCAHI MaTeMaTH4HI 00 €KTH 3a
110 | iX CyTTE€BUMH BIACTUBOCTSMHU;3a JOIIOMOIOO BUKJIaladya BUKOHYE €JIEMEHTapHI
3aBJJaHHS.

BCTymHHK: BiITBOPIOE O3HAYEHHS MATEMATUYHUX MOHSTD i POPMYJTFOBAHHs
120 | TBEPUKEHb; HA3HBAE EIEMEHTH MaTeMAaTHIHIX 00’ €KTIB; GOPMYIIIOE JesKi

BJIACTHBOCTI MaTEMaTUYHUX 00’ €KTIB; BUKOHYE 3a 3pa3KOM 3aBIaHH:
000B’3KOBOTO PiBHS.

BeTynmHEK: UTFOCTpY€e O3HaYeHHS] MaTeMaTHYHUX TIOHATh, (hOPMYIIIOBaHb
130 | TEOPeM i IpaBHII BUKOHAHHS MATEMATHIHHUX Jii¥i IPUKIIaIaMH 13 TIOSICHEHb

BUHTENA 200 MiAPYyYHHKA; PO3B’s3y€E 3aBAaHHs 000B’I3KOBOTO PiBHA 3a
BiJIOMHUMH QJITOPUTMaMH 3 YACTKOBUM ITOSICHEHHSIM.

BCeTynmHUK: 1TFOCTPY€e 03HAYEHHS MATEMATUYHUX MTOHSTH, (HOPMYITIOBaHb
TeOopeM, 1 MpaBUJI BAKOHAHHS MaTeMaTUYHUX [1M BJIACHUMU IIPUKJIaJaMU;
140 | caMOCTIHHO pO3B’SI3y€ 3aBAaHHs 000B’I3KOBOI'0O PIBHS 3 JOCTATHIM
TOSICHEHHSM; 3aITUCy€ MaTeMaTHYHUN BUpa3, (HOopMyIly 3a CTIOBECHUM
(bopMyTIOBaHHSIM 1 HaBIAKH.

BCTymHUK: 3aCTOCOBYE O3HAYEHHS MATEMATHYHUX MOHSATH Ta X BIACTHBOCTEH
IU1s PO3B’sI3aHHS 3aBJIaHb y 3HAMOMUX CUTYallisiX; 3HA€ 3aJIeXKHOCTI MK

150 | ememMeHTaMH MaTeMaTUYHUX 00’ €KTIB CAMOCTIHHO BUIIPABII€ BKa3aHl oMy
TIOMUJIKH; PO3B’SI3Y€ 3aBIaHHs, IlepeioadeHi mporpaMoro, 6e3 JOCTaTHIX
TIOSICHEHb.

BerynHuk: BOJIOZIi€ BU3HAYEHUM ITPOTPaMOI0 HaBYAJIBFHUM MaTepiajioM;
160 | po3B’s3ye 3aBHaHHs, IepeaOaUeHi IIPOrpaMor0, 3 YaCTKOBUM IIOSCHEHHSM;
JaCTKOBO apryMeHTY€ MaTeMaTU4YHl MIpKyBaHHs ¥ pO3B’si3yBaHHs 3aBAAHb.




170

BcTynHUK: BITBHO BONIOJI€ BU3HAYEHHM IIPOIPaMOIQ HaBYAIbHUM MaTepiaioM;
CaMOCTIHHO BUKOHY€E 3aBJaHHS B 3HAIOMHX CHUTYall1sIX 13 TOCTATHIM
MOSICHEHHSIM; BUIIPABIISIE€ TOMYIIEH] TOMUIIKH; TTOBHICTIO apTyMEHTY€E )
OOIPYHTYBaHHSI MaTeMaTUYHUX TBEPJKEHb; PO3B s3y€ 3aBJIaHHs 3 JOCTATHIM
TTOSICHEHHSIM.

180

3HaHHA, BMiHHS i HABHYKH abiTypi€HTa MMOBHICTIO BiIIOBIIal0Th BUMOTaM
IpOrpamMu, 30KpeMa, BCTYITHHUK: YCBIIOMJIIOE€ HOBI JUIs HHOTO MaTeMaTHYHI
dakTH, iei, BMi€ TOBOAUTH repeadadeHi mporpaMor0 MaTeMaTH4HI1
TBEPDKEHHS 3 JOCTAaTHIM OOIPyHTYBaHHSIM.

190

BCTyIHUK: BIJTBHO i TPaBUIIBHO BUCIIOBIIOE BiIIOBiTHI MaTeMaTU4HI
MipKyBaHHS, IEPEKOHJINBO apryMEHTY€E 1X; CAMOCTIMHO 3HaXOJHUTh JKepelia
iH(GopMalii Ta mpaIroe 3 HUIMHU; BUKOPUCTOBYE HAOyTI 3HAHHSA 1 BMIHHA B
HEe3HAHOMUX [T HBOTO CHTYaLlisX; 3HA€ NIepea0aveHi MPOrpaMor0 OCHOBHI
METOJIU PO3B’sSI3aHHS 3aBaHH 1 BMI€ X 3aCTOCOBYBATHU 3 HEOOX1THUM
OOTpYHTYBaHHSIM.

200

BeTymHMK: BHUSBIIsSIE€ BapiaTUBHICTh MUCICHHS 1 palliOHaIBHICT Y BUOOpI
CII0CO0Y PO3B’sA3aHHS MATEMAaTHYHOI MPOOJIEMH; BMI€ y3araabHIOBaTH 1
CHCTEMAaTH3yBaTH HaOyTi 3HAHHS; 3MaTHUH IO PO3B’I3yBaHHS HECTaHIAPTHUX
3aj1a4 i BIpas.




