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I. OcnoBHi MaTeMaTHYHI MOHATTS | paKTH.

Apupmemura i anzeopa

HarypanbHi uucna i Hyas. Yatanus i sanuc HaTypaisHUX quced. J{oqaBaHus,
BIHIMAHHS, MHOXKEHHs Ta MiJIEHHS HATyPaIbHAX YHCElL. KBanpar i ky0 yuca.
[oxinbHicTs HaTypansHux yncen. JliTbHUKY i KpaTHi HatypanbHux yucen. [lapHi i
HerapHi yucia. O3Haky HoaimbHOCTI Ha 2, 3, 5, 9, 10. Jlinenus 3 ocTayero. [Tpocri
1 ckmafeHi umcna. Po3kianm HaTypambHOrO umclia Ha IPOCTI  MHOKHHUKH.
Hai6lrbini cinbhuit ninsauk. Hadivenme criinsae kpathe.

[limi wucna. 3Buuaiini apo6u. ITopiBHSHHS 3BHUYAKHMX npo6iB. IlpaBuiasHi i
HempaBuiibHI JIpodu. Llina ta npoGosa wactuna umcna. OCHOBHA BIACTHBICTD
npody. CkopoueHnst apoOy. JlonapaHHs, BigHIMAHHS, MHOXKEHHS 1 IiLTCHHS
3BU4anHuX 1pobis. Cepenne apudmerudne Kinbkox uwcen. OCHOBHI 3amaui Ha
IpoOH.

HecsatkoBl jpobu. UuTaHHA Ta 3anMc  JeCATKOBHX IpOGiB. [TopiBHsHHS
AeCATKOBUX IpoOiB. JlonaBaHHs, BiAHIMAHHSA, MHOKEHHS 1 iJeHHS JeCATKOBUX
npo6iB. HaGmwkeHne 3naueHHs urcna. Oxpyrnenns ugucen. Bincorok. Ocnosri
3aJ1a4i Ha BIJICOTKH.

JlomatHi 1 Bigx’emHi umcna. [lporunexni uwmcma. Moayns 4mcena, #oro
reOMeTpUYHUHA 3MICT. TTOpIBHAHHS NOJATHUX 1 BiI’ €MHUX UHCel. JlonaBaHHs,
BIJIHIMaHHS, MHOKEHHS 1 JIJIEHHS JIOMATHUX 1 BiJ eMHUX YHCElL.

[ToHsSITTS npo wHeno SIK pe3yabTaT BHMIipIOBaHb. ParionanbHi umena. 3ammc
pallioHaTbHUX YHMCEN y BUITISIL JECSATKOBUX JIpo6iB. BracTusocTi apu(pMeTUYHHUX
TH.

Hucnosi Bupasu. 3acTocyBaHHs OyKB JUls 3a1MCy BUpasis. UncioBe 3HAUYSHHS
OyKkBeHHMX BUpa3iB. OGUHCIeH s 3a OPMYITaMHL.

IlepeTBOpeHHs BUpa3iB: PO3KPUTTS 1yKOK, 3BE/ICHHS MOMIOHUX OIAHKIB.

[ToHaTTs Mpo TpsiMy TPONOPLIHHY 3alekHICTh MK BeTHUHHAM. [Tponopii.
OcHoBHa BracTBicTh mporopiuii. Po3B’s3yBaHHS 3amad 33 JOIMOMOLOFO
IIPOTIOPIIH.

300paskeHHs Ynceln Ha npsimii. KoopauHaTy TOYKH Ha IIPSIMIH,

Hitcni yucna

10. Ionsarts npo parionanshi yncna. Jlificui unca.
1. BHMip}OBaHHH BelMunH. HabmuxeHe 3HadeHHs BeauuuH. AGCOMIOTHA Ta

BI,HHOCHa ITIOXUOKM HaOJIIMIKEHOrO 3HA4YeHHs. 3arnmc 4Yucia Yy CTaHAapTHOMY
BI/IFHHZII Bukonanns apI/I(bMeTI/ILIHI/IX )Ill/I 3 HAOJIMKEHUMU SHAYCHHAMU.

Tomooicni nepemeopenns eupasie

12. Onnowen. [TinHeceHHs 0IHOWIEHA JIO CTEIEHS.
13. Muorousnen. Creniap MHOrousena. JlonaBanHs, BiIHIMAHHS | MHOKEHHS

MHOI'OYJIEHIB. PO3KJI8.L[8HHH MHOT'O4YJIEHAa HA MHOXXHUKH.

14. Dopmyi CKOPOUEHOTO MHOXKEHHS. 3aCTOCYBaHHS (POPMYJT CKOPOUEHOTO

MHOJKEHHS IS PO3KIIaJaHHd MHOIOYJIEHA HA MHOKHUKH.



15. Ksanparuuit Tpuunen. Poskiasanns KBajpaTHOro TpUIeHA Ha JTiHIHHI
MHOXXHUKH.

16. Anre6paiunnit npi6. OcHOBHA BiacTHBICTH APOOY. CkopoueHHs anrebpalunux
npobiB. [lofaBauns, BilHIMAHHs, MHOXEHHS Ta JlieHHs anrebpaldHux Ipo0iB.
ToToxHi nepeTBOpeHHs pallioHaNbHIX anrebpaiuHux BUpasis.

17. Crenine 3 HaTypaqbHUM ITOKa3HUKOM 1 #oro BiactiBocTi. CTeninm 3 iIuM
TIOKa3HUKOM 1 HOro BacTUBOCTI. [lepeTBOpeHHS BUPa3iB i3 cTeNeHIMU.

18. Kpanparuuit kopiub. ApudMeTnanuii KBaapaTHMIA KOPiHb. BiacTuBocTi
KBaZpaTHUX KopeHiB. Habnmxene 3HadeHHs KBAJIpaTHOrO KOPEHS.

Yucnoei nociiooenocmi

19. ApudmeTnyHa Ta reomMeTprdHa MIporpecii.
20. ®opmynta n-ro uneHa apuGMETHIHOT | FeOMETPUUYHOT TTporpeciii.
21. ®opmyna cyMu a1 TepIIMX 4IeHIB apudMETHYHOT | TeOMeTPHYHOL [IPOTPECIH.

Pienanna i nepisnocmi

22.Pipnsnnsg. Kopeni pisasuns. JlinilHi  piBHSHHS 3 OJHMM  HEBIIOMIM.
Po3B’sa3yBanHs NiHIHHKX PiBHSIHS.

23. KBanpathe piBHsaHHsA. POpMyIIH KOPEHiB KBaZPaTHOTO PIBHSHHS.

24. Po3B'A3yBaHHS palioHaIbLHUX PiBHAHB.

25. Cucremu piBHAHb. PO3B's3yBaHHS cuCTEMH JBOX MiHIMHUX PiBHSHD 3 1BOMa
3MIHHUMH Ta HOT0 reoMeTpHYHa iHTepIIpeTartis.

26. Po3B’43yBaHHs HAUIIPOCTIIINX CHCTEM, OJIHE PiBHSIHHS SIKUX I[IEPILIOTO, a APyre —
IPYroro CTeIeHs.

27. Po3B’s13yBatHs TEKCTOBHX 3a/1a4 3a JIOMOMOIOI0 CK/IAJaHHS PiBHSHb, CHCTEM
PIBHSIHB.

28. JliniiiHa HepiBHICTH 3 0/Hi€I0 3MiHHOW. CHeTeMa TiHIHHIX HEpIBHOCTEH 3 0JIHIEIO
3MIHHOIO.

29. Po3B’sa3yBanHs NiHIHHUX HepiBHOCTEH | cuCTeM NiHIHHUX HepiBHOCTEN.

30. Po3B’si3yBaHHs HepiBHOCTEH IPYroro cTereHs 3 OHIEH 3MIHHOO.

Dynkuii

31. ®yHKuUii, aprymMesT i unciaose 3naueHHs Gynkiii. O6nacTs BU3HAYEHHS, 0671aCTh
3HadeHb QyHKUii. Crnocodu 3ananus GpyHkuil. Ipadix pyHKIIT.

32. BiacTuBOCTI QyHKIIH: 3pOCTaHHsA Ta CHa/@aHHs, IPOMIKKH 3HAKOCTANOCT], HyJIi
GYHKIIIHA.

33. ®dynkuig y = kx, ii BracTuBocTi i rpadixk.

34. ®ynxnig y = k/x, 1 BnactuBocTi i rpadixk.

35. ©yukuis y = kx + b, 11 BacTuBoCTi i rpadixk.

36.DynKuig y = x°, il BIacTUBOCTI i rpadik.

37. ®ynkmnis p = -/x, il B1acTUBOCTI i rpadix.

38. OyHKIs y = ax’ + b + ¢, a#0, 1i BjacTUBOCTI 1 rpadik.
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12.

Ieomempin

Io4arkosi nonstrs rmranimerpii. I'eomerpuyni ¢irypu. [ToHsTTs mIpo akciomu i
Teopemu. [IoHsTTS po 0GepHeny Teopemy.

[TiBnnonyHa, npsama, kyT. Binkiananus BIZIPi3KiB i KyTiB. CyMixHi i BepTHKaIbH]
KyTH Ta IXHI BIACTHBOCTI.

Tpuxkyrauk. Cyma KyTiB TpUKyTHHKA. HepisHicTh TpukyTHHKa. 30BHIIHIE KyT
TPUKYTHHKA Ta HOro BIACTMBOCTI. ICHYBaHHS TPUKYTHMKA, DIBHOTO JTAHOMY.
Osmnaky pIBHOCTI TPUKYTHHKIB. ITpsimoxkyTnuil TpukytHUK. O3Hak¥M piBHOCTI
PAMOKYTHHX TPUKYTHHKIB. Biiactusocti piBHOGE ApeHOro TpUKy THHUKA.

[ToniOni TpuxyTHUKM. O3HaKM MOMIGHOCTI TPUKYTHHKIB. Bicekrpuca, Bucora i
MeJliaHa TPUKyTHHKA. Biactusocti Gicexrpucu Ta memian TpUKyTHUKA. CepemaHs
JTIHIA TPUKYTHHUKA.

Ilapanensni mpsivi i nipsimi, 110 neperunaoTses. O3HaKK apajesbHOCTI NPSIMHX.
Heprenauxynspui npsimi. Teopemu npo napanenbHicTs i IEPIEHIUKYIIIPHICTE
[IPSIMUX.

[Tapanenorpam Tta Horo BractuocTi. O3Haku napasejgorpama. BriaacTusocTi
JiaroHajiell mapasesorpama. [IpsmokyTHEK, pom6, KBaapaT Ta IXHI BIACTHBOCTI.
Tpaneuis Ta 17 BnactusocTi. ' '

Koo 1 kpyr. Jlotuuna 1o kona ta ii B1acTHBOCTI. IponopuiiticTs Binpi3kiB Xopx
I ciYHMX Koja. BiactuBocti cepemuHHOro [EepIeHANKYIsIpa 10 Biapi3zka. Koo,
OMHMCaHEe HAaBKOJIO TPUKYTHUKA. Bractusocti Gicekrpuen kyrta. Koo, Bnucane B
TPUKYTHHK. .

OcHoBHI 3a1a4i Ha 106YI0BY 38 0IOMOI0IO LUPKYJIS 1 JIHIAKH.

IIpsmMokyTHa cHcTeMa KOOpAMHAT HA MUIONMHI. Koopaunatu cepennnu Bimpizka.
Qopmysa BijicTaHi MiX 1BOMa TOUKAMH LIONIMHH, 3a714HHMMU KOOpJIMHaTaMHU.
Pipusuns mpsimoi 1 koma. KyToswit KoediuieHT npsmoi. KoopawmHaTH TOYKH
MEPETUHY ABOX MPSMHUX.

Teopema Iligaropa rta macninkum 3 mei. CHiBBiZHOLICHHS Mix CTOpPOHaMH |
KyTamu TIpAMOKYTHOIO TpuKyTHUKA. CHHyC, KOCHHYC i TaHreHc KyTis Bix 0° 10
180°. 3navenns cunyca Ta kocumnyca kytis 0°, 30°, 45°, 60°, 90°, 180°.

HousTTs mpo piBHicTh (Giryp. Pyx, ocsosa i LEeHTpabHa CUMETPIi, MOBOPOT,
apane/kHe nepenecenss. Ilpuknamm diryp, ski MaroTh cumeTpito.

TonsaTrs mpo noxiGHicTs diryp. IlepetBopenns noxiGHoCTi, romoreTis. JoBKHHA

BiJpi3Kka Ta i BracTuBocTi. BincTans Mixk Toukamu. Bigcrans Bt Toukm 10
IpSAMOL.

13.

14.
1%
16.

Bennyuna kyTa ta 17 BractusocTi. BuMiproBaHHs Bricanux KyTiB. Teopema mpo
KYT, BIIMCAHUU B KOJIO.

Teopemu cunycis i kocuuycis. Po3s’s3ysanus TPUKYTHHUKIB.

Jlokuna kosa. JloBxuHa nyru. Uucno .

Honsittss mpo mutormi, ocHosHi BiactuBoctTi momt. ILioma IIPSIMOKYTHHKA,
TPUKYTHUKA, Mapajenorpama, tparneuii. BigHomeHHs mom momxi6HUX diryp.
ITnoma xpyra ta #oro yacTuH.
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IL. OcuoBHi Teopemu i popmyan (3 MOBEJACHHSIM)
Anzeopa

DopMynH CKOPOYEHOIO MHOKEHHS,

CreniHb 3 HATYPATEHIM ITOKA3HUKOM.

ApHQMETHYHWI KBajpaTHUI KOPiHb | HOro BIACTHBOCT].
CTemiHb 3 HITKUM MOKa3HUKOM i HOr0 BIACTHBOCTI.
Pisusnns. Kopeni piBHanHS. PiBHOCHIBHI PIBHSIHHSI.
Cuctemu 1BOX JTiHIMHUX PIBHSHB 3 1BOMA HEBiIOMUMHU.
KBanpathi pisusauus. Henosni kpaapathi PIBHSHHSI.
Dopmy i KOpeHiB KBaApaTHUX PiBHSHE.

IIpsima i o6eprena Teopemn Biera.

. Po3kran kBampaTHOTO TpHuIeHa Ha JiHIHHI MHOMKHUIKY,

. I'padiunmit crioci6 poss’a3yBanHs piBHSAHb.

. Yncnosi HepiBHOCTI Ta X BIaCTHBOCTI.

. HepisrocTi. Po3’si3km HepiBHOCTEH. PiBHOCHIIBHI HEpIBHOCTI.

. 300paxxeHHs "ucen Ha npsmiit. Moxyis QificHOro ymcela i Horo F€OMETPUYHHHA

3MICT. '

HiticHi yncna. 3anuc JiHCHUX YUCelT Y BUMTIS eCSTKOBHX Jpo0OiB.
Oynkuii. Criocobu 3ananns dyukuiit. Bractusocrti GYHKILIHA.

I'pacpix pynkuii. [Ipocrini nepersopens rpadikis QyHKITIH.

Jlinikina pynkuis y = kx, i1 Bractusoct i rpagik. Kyrosuii koedimienr.
Oynkuis y = k/x, il B1acTiBoCTi i rpadix.

Oyukuig y = ax’ + b+ ¢, a#0, 1i BnacTuBoCTI i rpadik.

Apudmerndna porpecis. PopmMyna r-ro 4ieHa apu(QMeTUYIHOT Iporpecii.

DopMmyna cyMu 1 TIepIINX YIIeH B apu(QMeTHIHOI mporpecii.

22,

23.
24,
5.
20
N
28.
249,
30.
=l
2.
33.
34.
35.
36.

I'eomeTpuuna nporpecis. ®opmysa n-ro diena Fe€OMETPUYHOI Iporpecii.
DopMyJia CyMH A TIEPIIUX YIEHIB FeOMETPUIHOT [porpecii.

I'eomempisn

CyMiKHI | BepTHKaIBHI KyTH Ta TXHi BIACTHBOCTI.

Bractusocti piBHOGEIpEHOTO TPHKYTHYIKA.

O3Haku piBHOCTI TPUKYTHHUKIB.

O3Haky mapanenbHOCTi IPIMHUX.

CyMa KyTiB TpUKYTHHKA. 30BHIIIHIH KYT TPUKYTHHUKA 1 HOTO BJIIACTUBOCTI.
Bractusocti cepenutnoro nepnenmkyspa.

BractuocTi notuunoi 1o xora.

KoJo, Brcane B TprKyTHUK i KOJTO, ONMcaHe HaBKOIIO TPUKYTHUKA.
Bractugocti napanenorpama ta fioro miarosaneti.

Teopema Paneca.

Tpamnenis. Bractusocti cepennpoi ninii,

Teopema ITidaropa.

HepiBHicTh TpukyTHHKA.

OCHOBHI TPUTOHOMETPUUHI TOTOKHOCTI.
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38.
39.
40.
41.
42.
43.
44.
45.
46.

47
48

. 3Ha4YeHHs CUHYyCa, KOCHHYCA | TAHTEHCA JeSKUX KYTiB.
KoopaunaTtu cepenmum Binpiska.
Bincranb Mixk 1BoMa ToUKaMuy i3 3a1aHMME KOOPIHHATAMY,
PiBHSHHS KoJ1a, PSAMO].
O3Haku 10J1i0HOCTI TPUKYTHHKIB.
Bekrop. Koopaunaru sexropa. Jlii Han BEKTOPAMHU.
Ckansgpuuit 1o6yTOK BEeKTOPIB.
Bracrusicts kyTa, BucaHoro B koJio.
Teopemu cruHyciB Ta KOCHHYCIB i HACITI KK 3 HUX.
[IpaBuibHi MHOTOKYTHUKH. Pajliycu Kosia, BIMCAHOTO B [IpaBUITBHUI
MHOTOKYTHHK, 1 KOJIa, OITMCAHOI0 HaBKOJIO HEOIO.
. Iommi napanesorpama, TpuKyTHHKA, Tpareil.
. Kono 1 kpyr. Jloxkuza kosa i muioma kpyra.

III. Betynuuk noBuHen ymiru:

1. BukonyBaT# fil 3 panioHaI-HUMY YUCIaMU (HaTypalbHUMH, L1JIAMH,
3BUYAWHUMMU 1 IECATKOBUMHU IpOOAMH). '

2. BUKOHYBaTH TOTOKHI EPeTBOPEHHS OCHOBHIX anreGpaldHnx BUpa3iB

(MHOTOYJIEHIB, APOOOBO-pAITiOHATEHUX BUPAa3iB, AKi MiCTATH CTEIEH] 1 KOpeHi).

Poss'sasyBaTi piBHSIHHSI, HepiBHOCTI Ta iX cHCTeMHU IIEPILIOro 1 APYroro CTeleHiB

1 Ti, 110 3BOJISITHCS JI0 HUX, A TAKOK PO3B'S3yBaTH 3a/advi 3a JOMOMOTOIO PiBHSHb

Ta IX CUCTEM.

4. bynysatu rpadiku QyHkuiit, nepenbauenux nporpamoto. BukopucroBysatu
rpadiku Npu po3B'a3yBaHH! PIBHSHHS, HEpPIBHOCTI Ta iX CHCTEMH [IEPLIOTO 1
APYTOro CTENeHIB i Ti, IO 3BOJISTHCS 10 HUX.

5. Posp’ssyBaty Bhpasu, 1o mnepenbavyaroTh: OGUMCICHHS UieHIB 1porpecii;
O0YMCIIEHHSI CYyM MEPUINX /7 YiIeHIB apU(PMETUIHOI i TeOMETPUYHOI POTPECiii;
3aIMC MePIOIUYHOTO JIECATKOBOTO Apo0y y BUIISAI 3BHYAIHOTO; BUKOPUCTAHHS
opMyn 3aralbHMX WIEHIB i CyM TIporpeciil s 3HAXOKEHHS HEBIJIOMHX
€JIEMEHTIB MIPOTrpeciii.

6. BuKOpHCTOBYBATH BiOMOCTI 3 FeOMETPIT IIPU po3B'si3yBaHHI anreOpaidnux, a 3
anreOpu | TPUrOHOMETPIT — reOMETPHYHIX 3a/1a4.

7. BukoHyBaTH Ha IUIONMHI [T Han BEKTOpaMHu (JloflaBaHHS 1 BiJHIMaHHS
BEKTOPIB, MHOXKEHHS BEKTOpa Ha 4YHCJIO) | BUKOPHUCTOBYBATH 1X TIpH
pO3B'A3yBaHHI NPaKTUUHUX 3a/1a4 i BIIpPaB.

8. 300paxaru reoMeTpuaHi Girypu i BUKOHYBaTH HAUIIPOCTIII MTOOYIOBM Ha
TUTOILIMHI.

9. BumipioBatu i 064HCIIOBATH NOBKHMHY, KYTH 1 [UTOI, SKi BUKOPUCTOBYIOTHCSI
JULSL PO3B’A3yBaHHSI PI3HUX IIPAKTUYHUX 3a/1au.

10. 3acTocoByBaTH BIACTHBOCTI reOMeTPHIHIX Qiryp npu po3B's3yBaHHI 337124 Ha
OOYHCIIeHHS Ta JJOBEICHHS.

(U]



Kpurepii
OUIHIOBAHHS 3HaHb a0iTypieHTIB Ha cniBGecii 3 MaTeMaTHKH,
fIKi BCTYNAK0Th HAa HaBYaHHA 10 Bitokpemienoro CTPYKTYPHOTO
nizposainy “®axosuii Koaenk YepHiBebKoro HaioHaILHOTO
yHiBepeuTeTy imeni FOpis ®eabkoBuua» 3a OCBITHBO-TIpOdeciHHUM
cTyneHeM (axoBoro MoJioamoro 6akajuaspa

1. Tlopsnok mposenenns cris6ecinu:

I.1. AGitypient onepiye exsamenaniitnuii Giner, y siKoMy copmynboBani 4
TUTaHHA, 3 AKMX 1Ba MUTaHHA TCOPETHYHI, JBa — NPAKTHYHI | HOMY HamaeThcs dac
JUISL T ATOTOBKH BIITIOBIII.

1.2. Tlicns 1poro BinOyBaeThesl OMUTYBAHHS abiTypi€HTa 4YeHAMHU IpeaIMETHOI
KOMICIT.

2. Tlopsinox oliHIOBaHHS BiITOBI Ik

2.1. T'loBHa Bi/IMOBi/Ib HAa KOKHE MHTAHHS OLIHIOETBCS 25 Ganamu.

2.2. 3a KOXHY HOMMWIKY, SIKa JOIyIICHa Yy BIANOBI, 3HIMAaeThCS TeBHA
KITBKICTE OaniB, a came:

a) NIpY BIUTOBI i Ha TEOPETHYHE [TUTAHHS, SKITIO BIJICYTHE JIOBEIIEHHS TEOPEMH,
3HIMAEThCA 15 Ganis; AKIIO y D0BeeHH] JIOTIYIIEHO 1CTOTHY [TOMHIIKY, 3HIMA€ETHCS 110
10 Gamis, a y Bumanky HeictoTHoi — 10 5 Ganis; 3a (GopmyItoBaHHS TeopeMu abo
BJACTMBOCTI BHCTaBJIAEThCS S OalmiB; 3a TNpaBullbHe HABEICHHS Gopmymm  abo
TBEP/DKEHHS, sIKI BMKOPUCTOBYIOTHCS IIPM BHKJIAJCHHI BiAMOBiLL Ha TEOPETUYHE
[IATaHHS BUCTABIISETHCS 2 Oau;

0) mpu ONIHII NPaKTUYHOrO 3aBJaHHS 3a [IOMHIIKY, JOIYIIEHY IpH
MEPETBOPEHHAX, 3HIMAEThCS 10 5 Ganis; 3a JA0MylIeHy ITOMUJIKY, siKa TIPUBEJIA [0
3MIHM BIATOBiNI, 3HiMaeThes 10 10 Gasip; gkmo x pO3B’sA3aHHS 3aj1a4i JIOTYHO
HeTIpaBUJIbHE, TO 3HIMaeThes 10 20 GaniB; 3a NMpaBUIbHE HaBeIeHHS Gopmymm abo
TBEPIUKEHHS, SIKI BUKOPMCTOBYIOTHCS IIpM BHKJIAZEHHI BIiAMOBiAI Ha [IpaKTUYHE
3aBJaHHS BUCTABIISIETHCS 2 Oallu.

2.3. IlincymkoBa oninka aGiTypieHTy BHCTaBNsSEThCS 32 mKasoro 100-200 6amis
I € cymolo 6antiB, ofepKaHMX 3a BIANOBIAL HA KOKHE MUTAHHS €K3aMeHaIlliHOTO
Oineta + 100 Gamis.



