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3100yTTS OCBITHBO-KBaNi(iKaNiiiHOT0 PiBHA MOJIOAIIOrO cremiajiicTa 3a
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051 “Exonomika”

123 “Komn’wTepHa iH:keHepist”
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[Iporpama BcTynmHUX BUNIPOOYBaHb 3 MATEMATHKH ISl BCTYITHUKIB, SIKI BCTYIAIOTh

Ha OCHOBI 0a30BOi 3arajgbHOi CEpPEIHbOI OCBITH I 3700yTTA
KBaTI(PIKALIITHOrO PIBHS MOJIOJAIIOrO CHELIaNicTa 3a CleH1albHOCTIMMU:

051 “ExoHomika”

123 “Komm’toTepHa iHxkeHepis™”

122 “Kowmm’1oTepHi Hayku Ta iHpOpMaIliiiHi TEXHOJIOT11”

141 “EnexkTpoeHepreTvka, eJIeKTPOTEXHIKA Ta eJIeKTpOMeXaHika”

274 “ABTOMOOUTBHHI TpaHCTIOPT”

275 “TpaHcniopTHI TeXHOJOT1i (aBTOMOOLIEHUN TpaHCTIOPT) .

Po3poOnuku nporpamu:
PeBko JI.M. — BuKJIaa4-METOUCT, CIEIIATICT BUIIOI KaTeropii
Kama C.}O. — BHUKIa1ay-MeTOUCT, CIELIANICT BUIIOI KaTeropii

OCBITHBO-

[Iporpamy cxBajeHo Ha 3acijaHH1 HUKIOBOT KOMICIi MPUPOJHNYO-HAYKOBUX JUCIUILTIH

[TpoTokoi ” 2016poky, Ne

['onmoBa 1kiI0BO1 KOMICIT [.C. Mapinenp



IlepeamoBa

[Iporpamy 3 MaTeMaTHKHU AJisi BCTYITHUKIB HA OCHOBI 0a30BOi 3arajibHOI CEpeaHbOT
OCBITH CKJIQJICHO Ha OCHOBI YMHHOI HaBYAJIbHOI MPOrpaMU 3 MaTEMAaTUKHU JJis y4HIB 5-9
KJIaC1B 3arajJilbHOOCBITHIX HaBYaJIbHUX 3aKJIa/IB.

[Iporpama 3 MaTeMaTUKH JJIsi BCTYITHUKIB HAa OCHOBI 0a30BOi 3arajibHOi CepPeIHbOT
OCBITU CKJIQJAETHCSA 3 I’ SITH PO3LTIB.

[Tepmmii MICTUTH TIEpEITiIK OCHOBHHX TMOHSTH 1 (PaKTiB anreOpu 1 reOMeTpii; Ipyrui
— TeopemH 1 (dopMynH, sKi Tpeba BMITH JOBOJAMTH. 3MICT TEOPETUYHOI YACTHHHU
€K3aMEHY BHU3HAYA€THCS APYIHMM PO3AUIOM. Y TPETbOMY PO3/UIl MEPENIueHO OCHOBHI
MaTeMaTU4YHl BMIHHS 1 HAaBUYKH, SKUMHU MOBHHEH BOJOJITA BCTYITHUK. Y YETBEPTOMY
PO3/111 HaBEeJIeHI BapiaHTH €K3aMEHAIIMHUX 3aBJlaHb 3 MaTEMAaTHUKH, 1110 MPOMOHYBAIUCH
Ha BCTYMHUX €K3aMeHax 70 koiemky y 2012—2014pp.

[T’ atuit po3aia MICTUTh KPUTEPIl OLIIHIOBAHHS HABYAJBHUX JIOCATHEHb BCTYITHUKIB
3 MAaTEeMAaTHKH .

Y mocromy poznini omucaHi ¢opma, CTPYKTypa, 3MICT €K3aMeHy Ta KpurTepii
OIIIHIOBAHHS €K3aMeHaIlIHUX POOiT.

Ha ex3ameHi 3 MaTeMaTHKy BCTYITHUK JIO KOJICJ)KY TIOBUHEH IMOKA3aTH:

a) 4YITKE 3HAHHS MAaTEeMAaTHMYHUX O3HAYEHb 1 TEOPEM, OCHOBHUX (opMys anredpu i
reoMeTpii, BMIHHS IOBOAUTH TEOPEMU 1 BUBOAUTH (POPMYIIH;

0) BMIHHS YITKO BUCJIOBIIIOBATH MaTEMaTUYHY JYMKY YCHO Ta B TUCBMOBIN (popmi;

B) BIIEBHEHE BOJOJIHHA OCHOBHMMH BMIHHSIMHU 1 HaBUYKaMu, NependayeHuMu
MIPOrpaMoI0, BMIHHS 3aCTOCOBYBATH iX IPH PO3B'A3yBaHHI 3a/1ay.

I OcHoBHi MaTemaTH4HiI NOHATTH i pakTH

Apudmertuka i ajareopa

1. HarypanpHi umcma i1 Hynab. [Ipocti i ckmageni yucma. J[iIMbHHK, KpaTHe.
Haitbinpmmii criiibHuil qinpHUK. HalimeHme cniibHe KpaTHe. O3HaKM MOAUIBHOCTI Ha
2, 3,5, 9,10.

2. 1lini umcna. PamioHampHi umcnma. IX nomaBaHHS, BimHIMAHHS, MHOXEHHS,
ninenss. [IopiBHAHHS palllOHATbHUX YUCEN.

3. JiiicHi uKcna, iX 3anuc y BUTJISIL IECSITKOBOTO IPO0Yy.

4. JlecatkoBi apoOu. YurTanHs Ta 3amuc JaecaTKoBuX ApoOiB. I[lopiBHSHHS
JecITKOBUX JpoOiB. HabOnmxene 3HaueHHs uucna. OkpyriaeHHs uucen. Bimcorok.
OcHOBHI 337124l Ha BIJICOTKH.

5. JlogatHi Ta Bim'eMHi uwucia. [lopiBHSHHS AOJATHUX 1 BIJ'€MHHX YHCEIL.
JlonaBaHHs, BIqHIMAHHS, MHOXKECHHS 1 TUICHHS JOAATHHUX 1 BIJI'€MHUX YHCEIL.

6. [loHATTS Mpo YHMCIO SK pe3ynbTaT BUMIpIOBaHb. PallioHanbH1 uyucia. 3ammc
paliOHAIBHUX YHCEI Y BUTJIAIL JECATKOBUX Apo0iB. BracTuBOCTI apuMETHUHUX J1H.

7. Uucnosi Bupa3u. 3aCTOCYBaHHS OyKB JIJIsl 3amucCy BUpa3iB. YHCIOBE 3HAUYCHHS
OykBeHux BHpasiB. O0uucneHHs 3a ¢popmynamu. [lepeTBopeHHs] BUpa3iB: PO3KPUTTS
Ty’KOK, 3BEICHHSI TIOIIOHUX JTO/TaHKIB.

8. TIoHATTS TIpO MpsAMY MPOMOPIINHY 3aJIEKHICTh MK BeluunHaMmu. [Ipomopirii.
OcHoOBHa BJIacCTUBICTH Mponopilii. Po3B’sa3yBaHHs 3a/1a4 32 TONOMOI'OI0 MPONOPLIH.



9. 3o00paxkenns uucen Ha mpsMmiid. Koopaunata Touku Ha mpsmiid. Dopmyina
BIJICTaH1 MK IBOMa TOYKaMH 13 3aIaHUMHU KOOPAHMHATAMHU.

10. IIpsiMmokyTHa cucCTeMa KOOpJAMHAT Ha IUIOMIMHI, TOYKM Ha IUJIOLIUHI.
Koopaunatu (abcumca 1 opamHarta). dopmyna BIACTaHI MDK JBOMa TOYKaMH 13
3aJJaHUMH KOOpJIMHATaMH.

11. IppamionansHi uncna. JiicHi yncna. YncnoBi HEPIBHOCTI Ta iX BJIACTHBOCTI.
[Tounenne qoaBaHHS Ta MHOXKEHHS YUCJIOBUX HEPIBHOCTEH.

12. BumiproBaHHS BETTUYHH.

13. Onnouned. [ligHeceHHs oqHOWIEHA 10 CTEIIEHS.

14. Mmuorounen. Creminp MHOrowieHa. JlomaBaHHS, BIHIMAHHS 1 MHOXKCHHS
MHOTOWICHIB. Po3KJ1a] MHOTOUJIEHHA HA MHOYKHHKH.

15. ®opmynu CKOpPOYEHOTO MHOXEHHS. 3acTOCYBaHHSA (POPMYNT CKOPOUYEHOTO
MHO>KEHHS JJIs1 PO3KJIaly MHOTOWIEHA HA MHOXHHKHU.

16. KBanpaTuuit TpuusieH. Po3kiaa KkBaipaTHOrO TpUWIEHA Ha JiHIWHI MHOKHUKH.

17. Anredpaiuynuii 1pi6. OcHOBHA BIACTUBICTh Ipo0y. CKOpOUEHHS anredpaiyHux
npo6iB. TOTOXKHI EpEeTBOPEHHS PAIIOHATILHUX aNreOpaiuHnuX BUPa3iB.

18. Creninp 3 HaTypaJdbHUM IMOKa3HUKOM 1 Horo BiaacTtuBocTi. CTemiHb 3 IIJIUM
MOKA3HUKOM 1 Horo BimactuBocTi. CTaHAapTHUX BUTIS yncia. [lepeTBopeHHs BupasiB
13 CTETICHSAMH.

19. Ksagparuuii KkopiHb. ApU(PMETHUYHUN KBaApPaTHUM KOpPiHb. BiacTtuBocTi
KBaJpaTHUX KOpeHiB. HabmmkeHe 3HaueHHs KBaAPaTHOTO KOPEHSI.

20. ApudpmernyHa ta reoMeTpuuHa nporpecii. @opMynH N-To yjeHa Ta CyMu N
MEPIINX WICHIB NPOrpecii.

21. PiBasans. Kopeni piBHsiHHs. JIiHIMHI pIBHSHHA 3 OfHI€0 3MiHHOIO. KBajpaTHe
piBHAHHS. DopmMynu KOpeHIB KBaapaTHOro piBHSHHS. PO3B’A3yBaHHS palllOHaIbHUX
PIBHSHb.

22. Cuctemu piBHsIHb. PO3B’si3yBaHHsSI CHUCTEM JBOX JIIHIMHUX PIBHSHb 3 JIBOMA
3MIHHUMH Ta MOro TeoMeTpuyHa iHTeprperarlis. Po3B’s3yBaHHS HaWIPOCTIMIHAX
CUCTEM, OJIHE PIBHSIHHA SIKMX IEpIIOro, a JIpyre — JIpyroro cremnens. Po3p’s3yBaHHs
TEKCTOBUX 3aJ1ay 3a JIONMOMOT'O0 CKJIaJIJaHHS PIBHSIHb, CUCTEM PIBHSHbD.

23. JliHiitHI HEpIBHOCTI 3 OJHIE€I0 3MIHHOIO. PO3B’s3yBaHHS HEPIBHOCTEH APYroro
CTEIEHS 3 OTHICI0 3MIHHOIO.

24. Oynkii. O6macTe BU3HAUYEHHS 1 001acTh 3HaYeHb QyHKIii. CriocoOu 3a1anHs
bynkii. I'padik QyHKIi.

25. @yukmii: y= kx+b; y=kx ; y=x?% y=k/x; y=ax?>+bx+c; y=+/x. Ix Bmactusocri
1 rpadiky.

I'eomeTpist

1. ITouaTkoBi nOHATTS TaHiMeTpii. ['eomerpuuHi Qirypu. [IoHATTS po akciomu 1
teopemu. [IoHATTS npo 0OepHEHY Teopemy.

2. CyMiXHI1 1 BepTUKaJbHI KyTU Ta iXH1 BIacTUBOCTI. [lapanenbHi npsiMi 1 npsmi,
mo nepeTuHaloThes. O3Haku mapanenbHocTi npamux. [leprneHauKymspHi TpsiMi.
Teopemu npo napanenbHICTh 1 NEPIEHAUKYISAPHICTh MPSMUX.

3. TpuxkyrHuk. BiactuBocti piBHOOeApeHOro TpukyTHuka. Cyma KyTiB
TpukyTHUKa. Teopema [lidaropa ta ii HacaiAKy.



4. IMapanenorpam Ta Horo BiaacTUBOCTI. O3Haku mapanenorpama. [IpsMOKyTHUK,
pomO, KBagpaT Ta ixXHI BJacTUBOCTI. Tpameris Ta T BiacTUBOCTI. IIpaBuiibHI
MHOTOKYTHUKH.

5. Komo 1 xpyr. [loTudHa 10 Kojia Ta ii BJIaCTUBOCTI.

6. BrnacTuBOCTI cepeaquHHOro mneprneHauKyiaspa a0 Biapizka. Kono, omnucane
HABKOJIO TPUKYTHUKA. BiactuBocti Gicektpucu kyta. Koo, BriMcane B TpPUKYTHHK.

7. IonsTTs TIpO piBHICTH Piryp. O3HaKU PIBHOCTI TPUKYTHHUKIB.

8. [TonsTTs po moniOHicTh piryp. O3HaKH MOAIOHOCTI TPUKYTHHUKIB.

9. OcwoBa 1 1IeHTpadbHa CUMETPIi, TOBOPOT, MapayieabHe nepenecenud. [Ipuknaau
¢iryp, 1110 MalOTh CUMETPIIO.

10. OcHoBHI 3a/1a4i Ha TOOYIOBY 3a TOTIOMOT'O0 IIUPKYJIS 1 JIIHIHKH.

11. JlopxxuHa Bifpi3ka Ta i BiIacTUBOCTI. BiacTanb MK Toukamu. Bifctanb Bix
TOYKH A0 MPSIMOI.

12. BennuuHa KyTa Ta i BIaCTUBOCTI. BUMIprOBaHHS BIHCAaHUX KYTIB.

13. Jloexuna koina. JloBxuna nyru. Yucmno r.

14. TloHATTS TpO TUIOINII, OCHOBHI BJACTHBOCTI Iwiomil. [lmomma mpsMoKyTHUKA,
TPUKYTHHKA, MMapajeiorpama, Tpanerii. Bignomenns miomy noaionux ¢iryp. Ilioma
Kpyra Ta M0oro 4acTuH.

15. Cunyc, KOCUHYC, TAHT€HC KYyTa.

16.CriBBITHOIIEHHS] MK CTOPOHAaMHM 1 KyTaMH HPSIMOKYTHOIO TPHUKYTHHKA.
Teopemu cunyciB 1 kKocunyciB. Po3B’a3yBaHHs 3a1a4.

17. IlpsiMoKkyTHa cucTeMa KOOpAMHAT Ha TutonuHi. dopmMysa BiCTaHI MK JBOMa
TOYKaMU TUTOITUHY, 3aJJaHUMHU KOOpIMHATaMU. PiBHSHHS TIpsIMOT 1 KOJIa.

18. Bekrop. JloBxkuHa 1 Hanpsim BekTopa. Cyma BEKTOPiB Ta BIAaCTUBOCTI. JJ00yTOK
BEKTOpA HA YMCIIO Ta Horo BaacTuBocTi. KoopiuHatu BekTopa.

IT OcHoBHI Teopemu i popmy.iu.

Auaredpa
1. ®opmynu N-To yieHa apupMETHIHOI 1 TeOMETPUYHOI ITporpecii.
2. ®opmyra N Nepmx WieHIB apuPMETHYHOI 1 FTEOMETPUYHOI MPOTPECIi.
3. dyHkIia y =kx, ii BIaCTUBOCTI 1 Tpadik.
4. Oynkuisg y=k/x, ii BIacCTUBOCTI 1 Tpadik.
5. ®dyHkIia y =kx+b, ii BmacTuBocTi 1 rpadik.
6. OyHkIis y=x, y=x>, y= Jx ix BaacTHBOCTI i rpadik.
7. ®OyHKIIS y = ax® +bx+c, 1 B1acTUBOCTI 1 rpadik.
8. Creninb 3 HATypaJIbHUM TOKAa3HUKOM Ta HOTO BIACTUBOCTI. ApudpMeTHIHUN

KBaJIpaTHUN KOPiHb Ta HOr0 BIACTHUBOCTI.
9. ®opmynHu KOpEHiB KBaJAPAaTHOTO PiBHSHHSI.
10. 3amuc kBagpaTHOrO TPUWIEHA y BUTIIAL JOOYTKY JIIHIMHUX MHOXHHKIB.

I'eomeTpist
1. BiactuBOCTI piBHOOEIPEHOTO TPUKYTHHKA.
2. BnactuBocTi OiCeKTpUCH KyTa.
3. O3Haku napajieabHOCTI IPSIMUX.
4. Teopema npo cyMmy KyTiB TPUKYTHHUKA.
5. BnactuBocti mapanenorpamMa Ta Horo JiaroHayieu.



6. O3Haku piBHOCTI, MOAIOHOCTI TPUKYTHHKIB.

7. BiactuBOCTI NPAMOKYTHHUKA, poMOa, KBaJpara.

8. Komo, Bnincane B TpUKYTHHK, B KOJIO, OIMUCAHE HABKOJIO TPUKYTHHKA.
9. Teopema npo KyT, BOMCAHUI B KOJIO.

10. BracTuBOCT1 TOTUYHOI 10 KOJIa.

11. Teopewma Ilidaropa, Ta ii HacIIIKH.

12. 3nauenns cunyca ta kocunyca kytis 0°, 30°, 45°, 60°, 90°.

13. CriBBIHOIIIEHHS MK CTOPOHAMHU Ta KyTaMU TPSIMOKYTHOT'O TPUKYTHHUKA.
14. Cyma BekTOpiB Ta ii BJACTUBOCTI.

15. ®opmynu 1ol mapaneaorpama, TPUKyTHHUKA, Tparieltii.

16. PiBHsHHS KOMA.

III OcHOBHiI BMiHHA | HABUYKH.
chynnuk NOGUHEH.
® BIICBHCHO BOJIOAITH OOYMCIIOBAILHUMHM HaBUYKAMU TMpPU BUKOHAHHI I 3
palliOHAIbBHUMH 4YUCIaMu  (HATYpIbHUMH, UIJTAMH, 3BHYAWHUMH 1 JECATKOBUMH
npobamm);
® YMITH BUKOHYBaTH TOTOXHI IEPETBOPEHHSI OCHOBHUX aJIreOpaiuHuX BUPa3iB
(MHOTOUJIEH1B, POOOBO-pAIlOHAIBHIX BUPA3iB, SIKI MICTSITh CTEIICHI 1 KOPEH1);
® YMITH pO3B’sI3yBaTH PIBHSIHHS, HEPIBHOCTI Ta IX CUCTEMH MEPIIIOro 1 APYroro
CTEMEHIB 1 Ti, MO0 3BOASATHCS /10 HUX, @ TAKOX PO3B’SI3yBaTH 3ajayl 3a JOMOMOTIOI0
PIBHSAHB Ta IX CHUCTEM;
e ymiTh OyayBatu Tpadiku QyHKUINA, MnepeadadeHux MporpaMor0;yMITH
300pakaT reOMETpUYH1 (PIrypy 1 BUKOHYBATH HAUMPOCTIII NO0Y10BU
Ha IUIOIINHI;
® BOJIOJITH HABUYKAMH BUMIPIOBAHHS 1 00UMCIICHHSI TIOBXKHH, KYTIB 1 IJIOMI, SKi
BUKOPHUCTOBYIOTHCS ISl O3B’ SI3aHHS PI3HUX MPAKTUIHUX 337144,
® YMITH 3aCTOCOBYBATH BIACTHBOCTI T€OMETPUYHUX (DITyp TIPH PO3B’A3yBaHH1
3a/a4 Ha O0YHMCIICHHS Ta IOBEICHHS.

IV Ilpuxkaaam Olj1eTiB 1Jis1 BCTYTHUX €K3aMeHiB
Biner Ne 1
1. CdopmynroBaTy i JOBECTH TEOPEMY MPO KOJIO, ONMCAHE HABKOJIO TPUKYTHHKA.

(5-2x)(5+2x) > 4x(2-x) -7,
2. Po3B’s13aTu cuCTeEMyY HEPIBHOCTEH: X+l o e g

3. IlobyayBatu rpadixk ¢yHkmii: y=-x*+6x-8. Kopucryrouucr rpadikom,
BU3HAUYUTHU MTPOMIKKHU 3pOCTAHHS Ta CalaHHs (PYHKIIII.

4. B piBHOGI4HIM Tpanewii 3 roctpum kyrom 60° GicekTpuca Tymoro Kyra IiTHTh
OUIBIIlY OCHOBY, siKa JOpiBHIOE 12cm, mononaM. OOUUCIUTH IEPUMETP Tpamellii.

5. Cnpoctutu Bupas: (3— 2217 +1242 + (/3 - 2)\ 7+ 44/3.



Biner Ne 2

1. ®yukuig y = ax® +bx+c, il BmacTUBOCTI 1 Tpadik.

2. 3HaifiTh Tpu sSKOMy 3HAa4deHHI m BekTopH a(-89) 1 b@Bm+14) OymyTsb

NEepIeHIUKYJIISPHI.
X(2x=5) x(x-2)

- =

4. BiyHa cTOpoHa PiBHOOEIPEHOro TPUKYTHHUKA JIOPIBHIOE 25¢cMm, a BUCOTA, OMYIlEHA
Ha Hel — 24cm. OOUNCTUTH TIEPUMETP TPUKYTHHKA.
5. 3HAWTH YOTUPH YHUCIA, IO YTBOPIOIOTH T'€OMETPUUYHY MPOTPeciio, MEepIIni YjieH
SKOI MEHIIINI 3a TPETii Ha 24, a Ipyruii OLIBIINI BiJ YeTBEPTOro Ha §.

3. Po3B’s3atu piBHAHHS: 1.

Biner Ne 3
1. CdopmynoBatu i JOBECTH TEOPEMY MPO KOJIO, BIMCAHE B TPUKYTHHK.

2. BrHeCTH MHOXHHK 3-11i]] 3HaKa KOPEHS: /32X °y*°z°.

3. Po3B’s3aTu HEPIBHICTh: 3 -2x-1 > 0.

X+2
4. Y TpukyTHUKYy 13 cTopoHamu 25cm 1 40cm mpoBeneHO OIiCEKTpHCY KyTa,
YTBOPEHOTO IIMMH CTOpOHamMu. BOHa MITUTH TPETIO CTOPOHY Ha BIAPI3KHU, MEHIIUN 3
SKUX AOpIBHIOE 15¢cm. OGUUCINTH IEPUMETP TPUKYTHHKA.
5 3HaiiTh 3HAYCHHS @, IPU SKUX PIBHSHHS Ma€ MIACHUNA PO3B’SI30K Ta BKA3AaTH 3HAKU

KOpeHiB: x> —2(a—1)x+2a+1=0.

Biner Ne 4

1. JloBecTu TeopeMy Mpo BIACTHUBOCTI JOTUYHOI A0 KOJIA.
y=x-1

2. Po3B’s3atu rpadiuHO cUCTEMY PIBHSIHbB: y 2

X
2—X

5
3. Copoctutu BUpas: | — —x—2 |- —————.
P P ( J x> —6x+9

x—1
4. 3HaiTi 00JaCTh BU3HAYCHHS PYHKINT: Y =v/6+ X —X°.

S. B npsMokyTHOMY TpUKYTHUKY 3 KaTeTamMu 3cm 1 Scm BIHMCAaHO KBajpar,
SAKUN MA€ 3 TPUKYTHUKOM CHUIBHUM NpAMHI KyT. 3HAUTH NEepUMETp KBaapara.

Biner Ne 5
1. Po3B’s130k kBajpaTHUX piBHSHB. BuBecTn Qopmyny KOpeHIB KBaapaTHOTO
PIBHSHHSL.
2. Po3B’s3aTu HEpiBHICTB: —2,5< 1-3x <15.
3. Karer mpsiMoKyTHOTO TpUKyTHUKA JOpiBHIOE 15cm, a mMemiaHa, MpoBECHA

J10 JIPYTOro KaTeTa, JopiBHIOE 513 cm. OGUUCIUTH TIEPUMETpP TPUKYTHHKA.



X+y=4,
xy — x> = —64.

o. TpuxkyTHHK 3agaHo BepmuHamu A(7,-6), B(-2;-2), C(1,2). 3HaiiTu piBHAHHS
Mmeaianu BM 1 BigHolIeHHs, B sikomy OicekTpuca BN ainute cropony AC.

4. Po3B’s3aTu CUCTEMY PIBHSHb: {5

Biner Ne 6
1. JloBecTu BJIACTUBICTh OICEKTPHCH KyTa.
a’v®  4a’’
(-ac)® " (-2¢))*
3. 3HaifTu cyMy BCIiX BiI’€MHHUX WIEHIB apupMeTHIHOI mporpecii:  -6,2;-5,9;
-5,6;... .
4, Paniyc, BnucaHoro B piBHOOIYHY Tpamelil Kojia JopiBHIOE 12c¢m, OiuHa

2. CrpocTuTH BUpa3:

CTOpOHA 25¢m. 3HANTH OCHOBH Tparnerii.
5. IMobynyBatu rpadik GyHKIT: y =2—/x* —2x* +1.

Biner Ne 7
1. BuBecTu ¢opmyiy 1ol napaienorpama, TPUKyTHHKA.
2. Bigomo, mo x, i X, — KopeHi piBHIHHSI X —15x+14=0. He po3B’sa3yroun

[[bOT'0 PIBHSIHHS, 3HAUTH 3HAUECHHS BUPA3Y: XX, — 2% — 2X, .

3. 3HaiiTH CcyMy N Tepmux WieHIB apudmerndnoi mporpecii (a,), SKIIO
a,=5d=7,n=230.

x> —6x+8
— >
(x-8)

S. [TepumeTp piBHOOEAPEHOTO TPUKYTHUKA TOPIBHIOE 96CcM, a OCHOBA 1 BUCOTA,
omyiieHa Ha Hei, BigHocAThes K 3:2. Touka MeniaHu, NMPOBENEHOI 10 OCHOBH,

4. Po3B’s13aTH HEPIBHICTH:

pIBHOBiIaJIeHa BiJl O14HOT CTOPOHU 1 OCHOBH. OOUMCIUTH IO BiJICTaHb. 3HANTHU
TUTONTY BIUCAHOTO B TPUKYTHHK KOJIA.

Biner Ne 8
1. Creninb 3 HATypAJIbHUM MMOKa3HUKOM Ta MOr0 BJIACTUBOCTI. ApudMETUUHUI
KBaIpaTHUN KOP1HB Ta HOT'0 BIIACTUBOCTI.
2. 3HalTH TepIIMN WIeH 1 3HAMEHHUK TeOMETpUYHOI mporpecii (b,), AKIIO
b, = 96, b, = 768.

3. Ilpu sKUX 3HAUEeHHSX N BeKTOpH a(3—n,5) i b(1,3+n) KoiHeapHi?

7 3—-X
4. Cnpoctutd BUpa3: | —— - Xx—-3 |- ———.

X—3 X“ +8x+16
5. Touka mepeTuHy MeiaH 1 TOYKa MEPETHHY OICEKTPUC PIBHOOEAPEHOTO
TPUKYTHUKA BIJJal€Hl Bl OCHOBU Ha 8cm 1 Ha 9cm. OOUMCIUTH TEPUMETP 1

IUTONTY TPUKYTHHUKA.

Biner Ne 9



1. JoBectu TeopeMy IpoO BOUCAHUN B KOJIO KYT.
5

2. 3HaiiTh 001acTh BU3HAUYCHHS QYHKII: Y = ———nu-—.
\/25-16x?
3. 3Haiith  gBamuATHA  4WieH  apudmMernyHoi  mporpecii  (a,), SKIIO
a, =-8,a,, =135.
4. B npAMOKYTHOMY TPUKYTHHKY OilbIIMil KaTeT JOPIBHIOE 6+/3 cM, a KyT Mixk
GiCEKTPHCOIO 1 MEMIaHOK, IPOBEJEHUMH 0 TinoTeHy3H, nopisaioe 15°. 3naiitu
JIPYTHI KaTeT 1 TIMOTEHY3Y.
5. Po3p’s3atu cuctemy piBHSHbB: { ZXS +y :27’
X“=XxXy+y =7.

Biner Ne 10

1. Oyukmii y=x°,y=x>,y= Jx, iX BIacTHBOCTI Ta rpadiku.

b b )b2+2b+1+ b

(b+1)?* b*-1 2b b—1

2. CopocTuTu BUpas: (

3. JliaroHans KBajpaTa AOPIBHIOE 6+/2 cm. 3HANTH MIIONTY KBagpaTa.
3x* —7x-6
>
(x+5)°
5. JloBecTH, 110 TPUKYTHHK 3 BeplIMHAMU Yy Toukax A(2;4), B(-2;1), C(2;1) —
NPSIMOKYTHHM. 3HAWTH PIBHSAHHSA TIOTEHY3H Ta IUIONLY TPUKYTHHKA.

4. Po3B’s13aTH HEPIBHICTH:



V Kpurepii ouiHioBaHHs HABYAJILHUX A0CATHEHb BCTYNHHUKIB 3 MATEMATHKH

Jlo HaBYaNbHMX JIOCSATHEHb BCTYIHUKIB 3 MaTeMaTHKH, sKi Oe3mocepeaHbo
M IATaI0Th OI[IHIOBAHHIO, HAJIC)KATh:

* TEOPETWYHI 3HAHHS, MIO0 CTOCYIOTbCS MaTEMaTUYHUX TOHSTh, TBEP/KCHb,
TEeOpeM, BIIACTUBOCTEM, O3HAK, METO/IIB Ta 1] MaTEMaTUKH;

* 3HAHHS, IO CTOCYIOTHCS CHOCOOIB MISUTBHOCTI, SIKI MOYKHA TOJATH y BUTJIAII
CHCTEMH JIiH (TIpaBuiia, aITOPUTMH);

* 3JaTHICTb O€3MOCEepPEeNHbO 3IMCHIOBATU YK€ BIJOMI1 CIOCOOM JISJIBHOCTI
BIJIMTOBIJTHO /10 3aCBOEHUX MPABUJI, aJITOPUTMIB (HAIIPUKIIA1, BAKOHYBATH ITE€BHE TOTOXKHE
MIEPETBOPCHHS BUPa3y, PO3B’A3yBATH PIBHIHHS IICBHOTO BHUJY, BUKOHYBAaTH T€OMETPUYHI
moOyI0BH, JOCITIKYBaTH (DYHKIIIF0O HA MOHOTOHHICTh, PO3B’S3yBaTH TEKCTOBI 3ajadi
PO3MISTHYTUX THIIIB TOIIO);

* 3JJaTHICTh 3aCTOCOBYBATH HAOYT1 3HAHHS 1 BMIHHS JUJIsl PO3B’SI3aHHS HABYAJIBHHX 1
MPAKTUYHUX 3aJlay, KOJMW MUISAX, CIOCI0O Takoro po3B’s3aHHS MOTPIOHO MOMEPETHHO
BHU3HAYUTH (3HAWTH) CAMOMY.

BinmoBimHO 70 CTymeHs OBOJIOAIHHS 3a3HAaYEHWMHU 3HAHHSAMH 1 crocobamu
JUSITBHOCTI BUOKPEMIIIOIOTHCS TaKl PIBHI HaBYaJIbHUX JIOCATHEHb IIKOJSAPIB 3
MaTEeMaTHKH:

I — mouyaTkoBuii piBeHb, KO Y PE3yJIbTaTli BUBYEHHSI HABUAIBLHOTO MaTepialy
BCTYITHUK:

* Ha3¥WBae MaTeMaTWyHUK 00’ektT (Bupas, dopmynm, TreomeTpuuHy Girypy,
CHMBOJI), aji¢ TUIbKA B TOMY BHIIaJKy, KOJH Iiel 00’ekT (foro 300paskeHHs], OIMC,
XapaKTEepUCTHKA) 3aMpONIOHOBAaHA MOMY 0€3M0CEPEIHbO;

* 32 JIOTIOMOT'OI0 BUMTEJISI BUKOHYE €JIEMEHTAPHI 3aBAaHHS.

II — cepenniii piBeHb, KO BCTYNHHUK MOBTOpIOE 1H(pOpMallito, onepariii, Aii,
3aCBOEHI1 HUM Yy MPOIIeCi HaBYaHHS, 3AaTHUN PO3B’A3yBaTH 3aBJaHHS 32 3Pa3KOM.
III — nmocratHiii piBeHb, KOJM BCTYMHUK CAMOCTIMHO 3aCTOCOBYE 3HAHHS B

CTaHJAPTHUX CUTYallsX, yMI€ BAKOHYBAaTH MaTeMaTU4H1 onepallii, 3arajibHa METOAMKa
1 TIOCIIIJIOBHICTh (QITOpUTM) SKMX HOMY 3HaiOMi, ajie 3MICT Ta yYMOBH BHUKOHAHHS
3MiHEHI.

IV — BuHCOKUI piBeHb, KOJIU BCTYIMHHUK 3JaTHUH CAaMOCTIMHO OpPIEHTYBAaTHUCS B
HOBUX JIJI1 HbOI'O CUTYaIlisIX, CKJIAIaTH TJIaH J1 1 BUKOHYBATH MOr0, MPOIMOHYBAaTH HOBI,
HEBiJIOMI HOMYy paHilie po3B’s3aHHSA, TOOTO HOTO MisUTBHICTH Ma€ JOCIITHUIBKUAN
XapakTep.

OuiHIOBaHHS SKOCTI MaTE€MaTUYHOI MIArOTOBKM BCTYMHHUKIB 3 MaTeMaTHKH
3IACHIOETBCSL B JIBOX AaCIIEKTaX: PIiBeHb BOJIOOIHHS MEOPemuyHUMU 3HAHHAMU, SKUN
MOHA BUSIBUTH B TIPOIIEC] YCHOTO OMUTYBAHHS, Ta AKICMb NPAKMUYHUX YMIHb | HABUYOK,
TOOTO 34aTHICTh J10 3aCTOCYBAHHSI BUBUEHOIO Mareplany IiJ 4yac po3B’s3yBaHHS 3a1ad 1
BIIPaB.



Kpurepii oniHloBaHHSI HABYAJLHHUX JOCATHEHb BCTYITHUKIB

PiBHI HABYAJILHUX
JOCATHEHDb

bamm

Kpurepii ouiHIOBaHHSI HABYAJIbHHUX T0CATHEHb
BCTYIHUKIB

| [ToyaTKkoBUIA

BerynHEK: po3ni3nae oivH 13 KUTBKOX 3aMPOIIOHOBAHUX
MaTeMaTHYHUX 00’€KTIB (CHMBOJIIB, BUpa3iB, F€OMETPHYHHMX
¢biryp TOII0), BUAUIMBIIA HOTO CEPe]] 1HIIHX;

YUMaAe 1 3anuUcye YUcia, eperucye TaHui MaTeMaTHIHUA
BUpa3, hopmyiy;

300pasxicac HAUTIPOCTII TeoMeTpHuHi Girypu (Maroe ecKis).

BerymHuk: éukonye o THOKpOKOBI A1 3 YUCTaMHU,
HAUTIPOCTIIIMMH MaTEMAaTHYHUMU BUPA3aMU;
éniznae OKpeMi MaTeMaTUYHI 00’ €KTH 1 IOSICHIOE CBiil BUOID.

Berynuuk: cniecmasnsae nani abo cioBECHO ONMUCAH1
MaTeMaTH4HI 00’ €KTH 3a X CYTTEBUMU BIACTHBOCTSIMH;
30 0OROMO2010 6UUM eIl GUKOHYE CTICMCHTAPHI 3aBJJAHHSI.

Il Cepenniii

BerynHuk: éiomeoproe o3HaueHHS MaTeMAaTHYHUX TIOHSTH 1
(hopmyTIOBaHHS TBEPIKCHB,

HA3ueae€ eIeMEHTH MAaTEMATUUYHUX 00’ €KTIB;

dopmynroe nesiki BIaCTUBOCTI MATEMAaTUYHHUX 00’ €KTIB,;
6UKOHYE 32 3pAa3KOM 3aBJIaHHS 000B’I3KOBOTO PiBHSI.

BerynHuK: inrocmpye 03HaYCHHS] MATEMAaTUYIHUX TTOHSTH,
(dbopmyTIOBaHbB TEOPEM 1 TTPaBUJI BUKOHAHHS MAaTEMaTHUYHUX JTIH
MPHUKIIAIaMU 13 TIOSICHEHb BUUTEISI a00 MiPYIHHKA,

P036’°a3ye 3aBaaHHs 000B’I3KOBOTO PIBHA 32 BITOMUMU
QITOPUTMAMU 3 YACTKOBUM TIOSICHCHHSIM.

Berynuuk: intocmpye o3HaueHHSI MaTeMaTUYHUX TTOHSTh,
dbopMyItoBaHb TEOPEM 1 IPABHII BUKOHAHHS MaTeMaTHUYHUX J11
BJIACHUMH TMPUKJIAJIAMU;

camocmiiino po3e’a3ye 3apIaHHs 000B’SI3KOBOTO PIBHA 3
IOCTATHIM MOSICHEHHSAM,

3anucye MaTeMaTUYHUH BUpa3, GopMyiTy 3a CIOBECHUM
(GhOpMYITIOBaHHSIM 1 HABITAKH.

II1. DocraTHii

BerynHEK: 3acmocogye 03HaUYCHHS MATEMATHYHUX TTOHSTH

Ta X BIACTUBOCTEH I PO3B’sI3aHHS 3aBJIaHb y 3HAHOMUX
CUTYaLsX;

3HA€E 3aNEKHOCTI MIXK €JIEMEHTAaMU MaTeMaTUYHUX 00’ €KTIB
camocmiiino 6UNpaeIA€ BKazaHi HOMY OMUIIKY,;

P036’°a3y€ 3aBIaHHs, TiepeadaueHi Iporpamoro, 0e3 JoCTaTHIX
TTOSICHCHb.

BerynHEK: 60.100i€ BU3HAYCHUM MPOTPaMoOI0 HaBYATbHHM
MaTepianoMm;

P036’°a3ye€ 3aBlaHHs, Tiepe0aYeHi MPOrPaMor0, 3 YACTKOBHM
MOSICHCHHSIM,

YACMKO060 ap2ZyMeHmy€e MAaTeMaTUYHI MipKyBaHHS 1
pO3B’s3yBaHHS 3aBJaHb.

BerynHuk: ¢inbno 60100i€ BU3Ha4Y€HUM MIPOTPaMOI0
HaBYaJbHUM MaTepialiom;

Camocmiiino 6UKOHY€ 3aBJaHHS B 3HAHOMUX CUTYAIlisIX i3
JIOCTaTHIM TMOSICHEHHSIM;

6UNPABIAE OTYIICHI TOMUJIKH,

nOGHICMIO apZymeHmye OOTPYHTYBAHHS MaTeMaTHYHUX
TBEPKEHB;

P038’°A3y€ 3aBlIaHH 3 IOCTATHIM MOSICHEHHSIM.




PiBHi HaBYaIbHMX Bamm KpuTrepii oniHlOBaHHS HABYAJBbHUX 10CATHEHb
JAOCSAATHECHb BCTYIIHUKIB

3HaHHS, BMIHHS i HABUYKHU y4YHS MOBHICTIO BIAMOBIIAI0TH
BUMOTaM IMPOTPAMH, 30KpEMa, BCTYITHHK:

yC€6i0omnto€ HOBI JJI1 HHOTO MaTeMaTU4Hi (PakTH, i71ei, BMi€
10 JIOBOJIUTH TIepe10avYeHi MPOrpaMor0 MaTeMaTH9HI TBEPIXKEHHS
3 IOCTAaTHIM OOTPYHTYBaHHSM;

nio KepigHUYmMEOM yuumesnsn 3Haxo0ums JpKepena inpopmaiii
Ta CaMOCTIHHO BUKOPHUCTOBYE iX;

P036’°A3Y€ 3aBIaHHS 3 IOBHUM MOSCHEHHSAM 1 OOIPYHTYBAHHSM.
BerynHuk: ¢inbHo 1 npasuibho eucnosnroe BiANOBIIHI
MaTeMaTH4YHI MipKyBaHHSI, IEPEKOHINBO apTyMEHTYE iX;

1V Bucoxkmii camocmiitno 3Haxoo0ums axepena iHdopmarlii Ta mparoe 3
HUMU;

11 6UKOpUCcmMogye HaOyTi 3HAHHS 1 BMIHHS B HE3HAHOMUX IS
HBOTO CUTYAIIisIX;

3Hae TiepedavYeHi MPOrpaMor0 OCHOBHI METOIH PO3B’sI3aHHS
3aBJIaHHS 1 BMI€ X 3aCTOCOBYBATH 3 HEOOX1THUM
OOTPYHTYBaHHSIM.

BerynHuk: eusensne BapiaTHBHICT MUCJICHHS 1 paIllOHATBHICTD y
12 BHUOOpI C1IOCO0Y pO3B’sI3aHHS MAaTEMAaTUIHOI TPOOIIEMH;

éMi€ y3aranpHIOBAaTU M CUCTeMaTU3yBaTH HAOYTI 3HAHHS,
30amHuuil 00 po36°a3y6aHHA HECTAHIAPTHUX 33]1a4 1 BIPaB.

VI ®opma, cTpyKTypa Ta 3MiCT eK3aMeHy

1. Ex3ameH 3 MaTeMaTUKH IPOBOJIUTHCS B YCHIHM opmMi.

2 Ex3aMeHartiiauii O17eT CKIaMae€Thes 3 ST MUTaHb: 3 MMUTAHHS 3 aNreopH,

2 — 3 TeoMeTpii.

[Ipu mpaBUIBHUX BIJINOBIAAX Ha BCl MUTAHHS OUIETY BCTYIHHK MOKE OJEPXKATH
MakcuMasibHO 12 OGamiB: | muraHHs (TeopeTuune) — 2 Oanu, 2 mutaHHa — 2 Oanwy,
3 nmuranHg —2 O0anu, 4 nutadHsg — 2 0anu, 5 nutaHHsa — 4 Oanu.

[Ipu oLIHIOBaHHI BiAMOBI/II BpaXOBY€ETHCS:

3HaHHS TEOPETUYHOTO Marepiajay IIKUIbHOI MPOrpaMu, HASBHICTH MPaBUIBLHUX
BIJINOBIJIEH NIPU pO3B'sI3aHHI 33/1a4 1 BIIpaB NPAKTUYHOI YACTUHU OLIETYy.

3aBaaHHs OUTIETY MOXYTh OYTH OIIHEHI HE MAaKCUMAJIBHOIO KUTBKICTIO 0aliiB, SIKIIO
IIpY BIJIOB1/II HA 3alUTaHHS OUIETYy JIOMYIIEHO MEXaHIYHy MOMWIKY, HEMa JOCTaTHIX
MOSICHEHb 200 JOMYIIEH] 1HII CYTTEB1 HETOMIKH.

Berynauku, siki HaOpanu meHmie 4 6aiiB, 10 MOJANBIIMX €K3aMEHIB Ta ydacTi
KOHKYPC1 HE JIOMYCKAIOThCS K TaKi, IO HE CKIIAIHA €K3aMEHY.
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Mep3nsk, B.b Iomoncekuii, M.C. Axip. — X. : I'imaazis, 2009.

41 Mepanak A.I'. T'eomerpis : migpyd. mns 7 Kj. 3arajlbHOOCBIT. HaBY. 3akiamiB / A.l.
Mepsnsk, B.b IHononcekuit, M.C. Skip. — X. : 'imua3zis, 2015.



42 Mepanak A.I'. T'eomerpis : migpyd. nnst 8 K. 3araabHOOCBIT. HaBY. 3akiamiB / A.T.
Mepsnsk, B.b IHononcekuit, M.C. Skip. — X. : 'imua3zis, 2009.

43 Mep3msixk A.I'. T'eomerpist : miapyd. mas 9 ki, 3araabHOOCBIT. HaB4. 3aknamiB / A.T.
Mepsnsak, B.b IHononcekuii, M.C. Skip. — X. : 'imua3zis, 2009.

44 Mutnuk O.51. Maremarnka. 6 kmac. 3aBmaHHs 3 JjoriuauMm HaBaHTtakeHHsMm / O.5].
Mutnuk, O.l. bykoBckka, B.C.Jlickin. — Tepnomine : BugaBHHOTBO «MaHIpiBelb»,
2015.

45 HapuanbHa mporpama Jijis 3arajlbHOOCBITHIX HaBYaJIbHUX 3aknamiB. «Maremartuka. 5-9
kinacu» / M.Lbypna, I'.B.Anoctonosa, B.I'.bes3 ta in. — K. : Caiir MOH, 2015.

46 Omiitauk JI.I. AnreOpaiuHuii TpeHakep : 3alWTaHHS, BIANOBiAI, 3pa3Ku PO3B'S3aHHS
Brpas / JI. 1. Omiitauk, O. M. Maptuntok. — Teprorrins : [Tinpyunuku 1 mocionuku, 2015.

47 Omitnuk JI.I. T'eomeTpuyHuil TpeHakep @ 3alMTaHHS, BIAMOBIJL, 3pa3Kud PO3B'SA3aHHS
Brpas / JLI. Oniitauk, O.M. Maptustok. — Tepronins: [Tinpyunuku i mocioHuku, 2015.

48 TIporpama jyisi 3arajJbHOOCBITHIX HaBYAJIBHUX 3akKiaaiB «Martematuka. 5-12 kjmacmy». —
K.: Ilepyn, 2004,

49 Pa6inoBuu FHO.M. T'eomertpis. 7-9 knacu. 3amadi 1 BOpaBH Ha TOTOBUX KPECICHHSIX /
FO.M. PabinoBuu. — X. : I'imna3ig, 2011.

50 Poranin O.M. Maremarrnka B Ta0Oaungx i1 cxemax : 5-6 ki1. / O.M. Poranin — X. :
I'imuasig, 2014.

51 Poranin O.M. Tect-koHTpoOIb. Anredpa + reoMerpis. 7 Kiac : 30IIMT JUIsl TOTOYHOIO Ta
teMaTuuHoro omiHoBadHs / O.M. Poranid. — X. : Bugasaunrso «BecHay, 2008.

THO®OPMAIIMHI PECYPCH

1 Amocronoa I'.B. T'eomerpis : mimpyd. s 7 KIJI. 3arajJbHOOCBIT. HaBY. 3aKJajiB.
[ EmekTponnuii pecypc]. — Pexxum goctymy :
https://cloud.mail.ru/public/9Uf2/oredxpgNg

2 ber3 I'.Il. Anrebpa : migpyd. s / Kjacy 3arajbHOOCBIT. HaBY. 3aKkjajiB. [ EnexkTpoHHUi
pecypc]. — Pexxum noctyny :
http://www.slideshare.net/olygagergely/7-51359191?qid=2df716b8-1ed5-4ffb-8866-
4b39dd6011f9&v=&b=&from_search=3

3 bess I'.I1. 'eometpis : migpyd. as 7 KJ1. 3arajibHOOCBIT. HaBY. 3akiajiB. [ EnexkrporHmit
pecypc]. — Pexxum goctyny :
http://www.slideshare.net/oleg379/7-2015-51812077?qid=5c74f61d-b6d5-4b32-abf4-
b9ee561c23ea&v=&b=&from_search=22

4 Bypna M.I. I'eomerpis : miapyy. A1t 7 KII. 3arajJbHOOCBIT. HaBY. 3aKiaaiB. [ EnekTpoHHUN
pecypc]. — Pexxum goctymy :
https://cloud.mail.ru/public/9A2j/iTUudBWGd

5 Bbypna M.I. I'eomertpis : miapyd. s § KII. 3aralbHOOCBIT. HAaBY. 3akJaiB. [ EnekTponHuit
pecypc]. — Pexxum noctymy :
https://cloud.mail.ru/public/6Bmw/SyUvui97A

6 €pmoBa A.Il. CamocTiiiHi Ta KOHTPOJIbHI POOOTHM 3 MaTeMaTHUKH HJisi 7 Kiacy.
[ EnekTponHuii pecypc]. — Pexxum goctymy :
https://issuu.com/fwebsite/docs/ershova_algebra-geometriya 7_sbornik

7 3axapirtuenko 0. O. IloBHuii Kypc MaremaTuku B Tectax. [EmekTponHmit pecypc]. —
Pexum nocrtymy :
https://issuu.com/normagee/docs/zahariychenko_povniyi-kyrs-matem-v-testach



https://cloud.mail.ru/public/9Uf2/oredxpgNg
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8 Ictep O.C. Anrebpa : miapyd. juist 8 KII. 3araJbHOOCBIT. HaBY. 3aKkjafdiB. [EnekTpoHHUI
pecypc]. — Pexxum nocrymy :
https://cloud.mail.ru/public/FUSA/EQj3Gh69b

9 Kamnyn O. I. Tect-koHTposb. Anredpa + reomeTpis. 8 Kiac : 30MIMT JJIA MOTOYHOTO Ta
TEMAaTUYHOTO OlliHIOBaHHS. [ EnexkTponHuii pecypc]. — Pexxum goctymy :
https://issuu.com/normagee/docs/kaplun_test-kontrol_algebra-geometriya 8

10Kamnyn O. 1. Tect-kouTposb. Anrebpa + reoMmerpis. 9 Kiac : 30MIUT JJIs TOTOYHOT'O Ta
TEMaTUYHOTO OlliHIOBaHHS. [ EnexTponHuii pecypc]. — Pexxum noctymy :
http://www.slideshare.net/robinbad123100/9-46954161

11KpaBuyk B.P. Anre0pa : miapyu. 1uist 7 Kiacy 3araibHOOCBIT. HaBY. 3aKJIaiB.
[EnexTponHuii pecypc]. — Pexxum gocryny :
https://cloud.mail.ru/public/xCnZ/SD6hsU7yF

12KpaBuyk B.P. Anre6pa : miapyud. ans 9 kinacy 3araibHOOCBIT. HaBY. 3aKJIa/iB.
[ EnekTponHuii pecypc]. — Pexxum goctymy :
https://cloud.mail.ru/public/Daj2/LvicH2d8e

13ManpoBanuii FO.I. Anrebpa : miapyd. nnsi 7 Kiacy 3arajJbHOOCBIT. HaBY. 3aKJIajiB.
[ EnekTponHuii pecypc]. — Pexxum goctymy :
http://www.slideshare.net/olygagergely/7-51359036?qid=d73d6e67-5f9b-4c6a-b45b-
e6el3afl4dad&v=&b=&from_search=2

14Martematuka. 6 kiac : 301pHUK 3a/1a4 1 KOHTPOJIbHUX poOiT. [EnekTponnuit pecypc]. —
Pexum noctymy :
https://issuu.com/pidruchniki/docs/150202002038-3acaa9a8f03c4f63bc31d512f8cff691

15Mepznax  A.I'. Anrebpa : miapyd. Jjsi 7 Kiacy 3arajdbHOOCBIT. HaBY. 3aKJaiB.
[ EnekTponHuii pecypc]. — Pexxum goctymy :
http://www.slideshare.net/oleg379/7-2015-521873277qid=737e9833-b271-472b-b812-
30791c9d122a&v=&b=&from_search=1

16Mep3znsik A.I'. AnreOpa : miapyd. 1uis 9 Kiiacy 3aralbHOOCBIT. HABY. 3aKJIaI1B.
[EnexTponHuii pecypc|. — Pexxum gocryny :
http://data.gymnasia.com.ua/Files/9 klass/algebra_9.pdf

17Mep3nsik A.I'. 'eomerpis : migpyy. aias 7 K. 3araJiIbHOOCBIT. HaBY. 3aKJIa1B.
[EnexTponHuii pecypc]. — Pexxum nocrymy :
https://cloud.mail.ru/public/EBmy/arvWkbS9B

18Mep3nsk A.I'. T'eomerpis : migpyd. s 8 K. 3arajibHOOCBIT. HaBY. 3aKIIaIiB.
[ EnekTponHuii pecypc]. — Pexxum goctymy :
http://www.slideshare.net/kasinoru/8-472162137qid=14d2968b-6e0d-42d7-8be9-
614859c35f3f&v=&b=&from_search=5

19HapyanpHa mporpama i 3araJbHOOCBITHIX HaBUYaJbHMX 3akjajiB. «MaremaTtuka. 5-9
Kkinacwy. [ Enexrponnuit pecypc]. — Pexxum goctyny :
http://mon.gov.ua/activity/education/zagalna-serednya/navchalni-programy.html

20Pa6inoBuy FO.M. I'eomerpis. 7-9 knacu. 3ajadi 1 BpaBU Ha TOTOBUX KPECICHHSX.
[EnextponHuii pecypc]. — Pexxum nocryny :
http://www.bookland.com/download/1/10/105832/sample.pdf

21Poranin O.M. Tect-koHTpOsb. AnreOpa. ['eomeTpis. 7 Kiac : 30IIUT IJIsi TOTOYHOTO Ta
TEMAaTHUYHOTO OlliHIOBaHHSA. [ EnekTponHuii pecypc]. — Pexxum goctymy :
https://issuu.com/normagee/docs/roganin_test-kontrol_algebra-geometriya_7
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