


[Iporpama cmiBbeciim 3 MareMaTWKH BIAMOBITAE YHHHIN Tporpami 3
MaTeMaTWKH s 5-9 KiaciB 3arajbHOOCBITHIX HaBUYAIBHUX 3akiamiB (HaKa3
MinictepcrBa ocBitr 1 Hayku Ykpaiau Ne 804 Big 07.06.2017 p.) Ta ckmagaeThes 3
TPHOX po3auTiB. [lepmmii 3 HUX MICTUTH TIEPENNIK OCHOBHUX PO3JUTIB 1 TEM
MaTeMaTHYHUX TOHATH 1 (DaKTIB, SKUMH TOBHHEH BOJIOMITA BCTYMHUK (YMITH iX
BUKOPUCTOBYBATH TIPH PO3B’sA3aHHI 3aj7a4, MOCWIATUCA HA HUX TIPH JTOBEICHHI
TEOPEM), OCHOBHI TeopeMH 1 GopMynu. Y APYyroMy po3/iIl BKa3aHO BHMOTH IO
PIBHS 3arajbHOOCBITHHOI TIATOTOBKH BCTYIHHUKIB 3 MaTEeMaTUKH. Y TPETbOMY
PO31LIl HAaBEJACHO OPIEHTOBHI 3allMTAaHHSA Ta KPHUTEPIi OIIHIOBAHHS BIAMOBIAI HA
criBOECI/Il 3 MATEMATHKH.

I. OCHOBHI MATEMATHUYHI HOHATTSA I ®AKTN.
APUO®METHUKA I AJII'EBPA.

1. Harypanbsi uncna 1 Hysb. [Ipocti 1 cknaaeni uncia. JIapHUK, KpaTHE.
Hait6inpmmit cmmepHmi AinbHUK. HalfiMeHime crinpHe kpatHe. O3HAKH MOITBHOCTI
Ha?2,3,5,9,10.

2. Ilum uwmcna. PamioHanpHl 4Yuciia. iX JOJaBaHHS, BIAHIMAHHS,
MHOXEHHS, TUJIeHHA. [[0pIBHAHHS paIiiOHATBHIX YUCEIT.

3. JliiicH1 umcIa, iX 3amUc y BUTISIAL AECATKOBOTO APOOYy.

4. Jlecarkosl napoOu. YwmraHHS Ta 3anmWc ACCATKOBHUX JPOOIB.
[TopiBHsIHHS mecsaTKoBHX apoOiB. JlomaBaHHs, BIIHIMAHHS, MHOXKCHHS 1 JUICHHS
necaTkoBux apo0OiB. Habmmkene 3Hauenns uncna. OkpyriaeHHsa yucen. BiacoTok.
OcHOBHI 331241 Ha BIJICOTKH.

5. JlomatHi 4uucna. Ilpormnexni uywucna. Moayas uyuciaa, HOro
reoMeTpHUHUN 3MicT. [lopiBHAHHS AOMAaTHHMX 1 BLA€MHUX dmcel. JlomaBaHHS,
BIJIHIMAHHS, MHOKEHHS 1 JIJIEHHS JOJATHHUX 1 B1JJ €MHHUX YHCET

6. [loHATTSA TIPO YMCIIO SK Pe3yibTaT BUMIPIOBaHb. ParfioHaibHI yucia.
3anuc parioHaTbHUX YUCEN Y BUTIISAAL IECATKOBUX IPOOIB.

7. Umcnosi Bupasn. 3acTocyBaHHA OyKB JUIS 3alKcy BHpasiB. YHCIIOBE
3HaUYeHHS OyKBeHUX BHpasiB. O0uuciacHHS 3a (hOpMyJIaMHu.

8. IlonsaTTs mpo TpsiMy Ta OOEPHEHY MPOMOPINHHY 3aJEKHOCTI MIXK
BermmurHaMu. [Ipomopmii. OcHOBHA BiAcTHBICTH mponopmii. Po3B's3yBanHs 3a1au
3a IOTIOMOTOFO TIPOTTOPITIi.

9. 3o0paxxenna umcen Ha npsmid. Koopamnara Toukm Ha TPAMIM.
dopmyia BiACTaHl MK IBOMA TOYKAMH 13 3aJJaHUMH KOOPIMHATAMHU.

10. IIpsmokyTHaA cucTEeMa KOOPAWHAT HA TUIOMIMHI, TOYKA HA TUTOIIHHI,
Koopaunatu (abcumca # opawnara). @opmyna BiACTaHI MIX JBOMA TOYKAMHU
TJIONIWHY, 33JAaHUMHA KOOPIHMHATAMH.

11. Ippamionampai umcma. Jificai umcima. YmclIoBi HEPIBHOCTI Ta iX
BJIacTUBOCTI. [lounieHHe M0aBaHHA Ta MHOKECHHS YHCITIOBUX HEPIBHOCTEH.

12. BmumiproBanHa BeauunH. AOCOMOTHA Ta BIAHOCHA IOXHOKH
HaOIMKEHOTO0  3HAUCHHSA 4uWciaa. BukoHanHa  apudMETHUHHMX Jili  Haj
HaOMKCHUMHY 3HAUCHHIMH YHCEIT.

13. Ognounen. [ligHECEHHS OTHOWIECHA O CTETICHS.



14. Mmaorounmen. CremHp MHOTOWwIeHa. JlomaBaHHS, BIAHIMAHHS 1
MHOXEHHSI MHOTOWICHIB. Po3KIaganHs MHOTOWICHA HA MHOKHUKH.

15. ®opmynu CKOPOYEHOrO MHOMEHHA. 3acTtocyBaHHSA (GopMy
CKOPOYEHOTO MHOYKCHHS ISl PO3KJIAAaHHS MHOTOUJICHA HA MHOYKHUKH.

16. Kanpatuuii TpuuieH. Po3knagaHHs KBaapaTHOTO TPUWICHA Ha
J1HIHHI MHOYKHUKH.

17. Anrebpaiunmit api6. OcHoBHaA BjacTUBICTH npoly. CKOpOUeHHS
anrebpaiuamx ApoOiB. JlojmaBaHHs, BIJAHIMAHHS, MHOXCEHHS Ta JUICHHS
anreOpaiuamx npoOiB. TOTOXKHI TIEPETBOPEHHSA palliOHAIBHUX aNreOpaidHux
BHPA3iB.

18. Creninp 3 HaTypaTbHAM TOKA3HUKOM 1 HOTO BIacTUBOCTI. CTEMIHD 3
IIJIAM TOKa3HWKOM 1 #oro BjactuBocTi. CTaHIAPTHUM BUIIISLA — YHCIIA.
[TeperBOopeHHS BHPA3iB 31 CTCIICHIMHU.

19.03HaueHHS CTENEHS 3 HYJIBOBHM ITOKA3HMKOM, 3 IIJIAM B1J €MHHM
MOKa3HUKOM, TIEPETBOPEHHS BUPA3IB.

20 KBagpatauii  kopiHb. Apu(pMETHUHWI  KBagpaTHHH  KOPIHb.
BrnactuBocti kBampatHux kopeHiB. HabmwkeHe 3HAUCHHS KBaApPAaTHOTO KOPEHS.

Toroxuicts Va2 = |al.

21. Apudmernuna ta reomeTpuuHa mporpecii. @opmynu m-ro 4ieHa Ta
CYMH MMEPIINX YJICHIB MMPOTPECIH.

22. Piusunsa. Kopeni piBasHas. JIiHIHAHI PIBHSIHHAS 3 OJHIEIO 3MIHHOIO.
Ksanparae piBasHHA. DopmMynm KOpPEHIB KBaApaTHOTO PIBHSAHHSA. Po3B's3yBaHHA
parioHATbHUX PIBHSHD.

23. Cuctemu piBHSAHB. PO3B’A3yBaHHSA CHCTEMH JIBOX JIIHIMHUX PIBHSHb 3
JBOMA 3MIHHAMH Ta HWOTO TeoMeTpuuHa I1HTeprpeTaria.  Po3s'ssyBanus
HaWTMPOCTIIMHAX CHCTEM, OJHE PIBHAHHS SKHUX TEPITIOTO, a THIIE - IPYTOTO CTEIEHS.
Po3B’si3yBaHHS TEKCTOBWX 3a7a4 3a JOMOMOTOI0 CKJIAJaHHS PIBHAHb, CHCTEM
PIBHSIHB.

24. JliHliiHa HEPIBHICTH 3 OAHIE 3MiHHOKW. CucTeMa JIIHIHHHX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO. PO3B's13yBaHHA HEPIBHOCTEH NPYTOTO CTEMEHS 3
OJTHI€I0 3MIHHOIO. PO3B’s13yBaHHA paIiiOHAIBHUX HEPIBHOCTEH, METOT IHTEPBAIIB.

25. Oynkimi. O6macTh BU3HAUEHHA 1 0071acTh 3HaUeHb (PpyHKIi. Ciocobn
3amanns ¢yskii. ['padik dyskmii.

26. OyHKImli: y=kKx + b,y =KX,y =

I =

x;yzxn;yzax2+bx+c, (a # 0):
y = /x , ix BnacTuBOCTI i TpadiKm.

27. B1ICOTKOBI pO3paxyHKH.

28. [loHsTTs BUMAAKOBOi OAli. FIMOBIpHICTB TTOII.



I'EOMETPIs.

1. ITouarkoBi moHATTS TiaHiMeTpii. ['eomerpuuni ¢irypu. [lonarrsa npo
akcioMu 1 TeopeMu. [IoHATTS Tpo 0OEpHEHY TEopeMYy .

2. CyMixHI 1 BEpTHKAIBbHI KYyTH Ta iX BiIacTHBOCTI. [lapanensHl psami 1
npsMi, 1Mo TepeTHHAOTheA. O3HaKW TapaiebHOCTI mpsamux. [lepmenaukymapHi
npsmi. Teopemu po MEePIEHAMKYIISIPHICTD 1 MTAPAJICTbHICTh MPSIMHUX.

3. Tpukytauk. BmactuBocti piBHOOEeApeHOTO TpuKyTHUKA. CyMmMa KyTiB
TpukyTHUKa. Teopema [lidaropa Ta Hacmiaku 3 Hel.

4. Tlapamenorpam Ta #Horo BiacTtuBOoCTl. (O3HaKW Mapasienorpama.
[IpsamokyTHHK, pomMO, KBajparT Ta iX BJIACTUBOCTI. Tpamemis Ta ii BIACTHBOCTI
MHOTOKYTHHKH.

5. Kono 1 kpyr. Jlotmana 10 kojia Ta ii BIaCTHBOCTI.

6. BnactuBOoCTI cepemMHHOrO TEPHEHIWKYJsApa a0 Biapizka. Kojo,
omHcaHe HABKOJIO TPUKyTHWKA. BrmactuBocti OicexkTpucu kyta. Komo, Bmumcane B
TPUKYTHHK.

7. IousaTTs ipo piBHICTH (iryp. O3HAKH PIBHOCTI TPUKY THUKIB.

8. Tonsarrs mpo momibHicTe ¢iryp. O3HakM MOMOHOCTI TPUKYTHHUKIB
(6€3 MOBeICHHS).

9. OcpoBa 1 IIEHTpPaJIbHA CHMETPIi; TOBOPOT, MapaieIbHe EPESHESCCHHS.
[Ipukmamu ¢iryp, M0 MalOTh CHMETPIIO.

10. OcHoBHi1 3a1a4l HAa TOOYIOBY 32 TOTIOMOTOFO TTUPKYJIS 1 JITHIAKH,

11. Jlomxwna Bimpi3ka Ta ii BiacTHBOCTI. BiacTaHb MK TOYKaMH.
Bigcranp BiJ TOUKH A0 MPSAMOI.

12. Bennuuna kyTa Ta Il Bnactusocti. BUMIpIOBaHHS BIIUCAHUX KYTIB.

13. JloB:xuHa kona. JloBK1uHA AyTH.

14. Tlomarrs mpo TuIONI, OCHOBHI BiacTuBOCTI Twionl. [lmoma
NPSAMOKYTHWKA, TPWUKYTHHKA, Tapajiejiorpama, Tpaneiii. BigHomeHHs 1o
noaioamx iryp. [1nom kpyra Ta #ioro gacTus.

15. Cunyc, KOCHHYC 1 TAHTEHC KyTa.

16. CmiBBITHOMICHHS MIXK CTOPOHAMH 1 KyTaMH TMPAMOKYTHOTO
TPUKYTHHKA. TE€OpPEeMH CHHYCIB 1 KOCHHYCIB.

17. IlpsmMokyTHa cuUCTeMa KOOpPAWHAT Ha TuionuHI. DopmMyria BiacTaHi
MK JIBOMAa TOUYKaMH IUIOIIMHH, 3aJaHAMH KOOpJAWHATAaMH. PIBHSHHS TPsAMOi 1
KoJa.

18. Bektop. JloBxkwna 1 HampsaMm BekTopa. KyT Mixk BeKTOpamwu.
Komineapui Bektopu. Cyma BekTopiB Ta ii BiactuBocTi. J[0OyTOK BekTOpa Ha
gucio Ta Woro BiaacTuBocTi. Koopauaarn BekTopa. CkansapHuii 10OyTOK BEKTOPIB
Ta HOTO BIACTHBOCTI.

II. OCHOBHI TEOPEMMU I ®OPMVIJIN. AJI'EBPA

1. ®opmyna n-ro ujeHa apupMETHIHOI 1 TEOMETPUYHOI MPOTPECIH.

2. ®opmyna CyMH T TEPIIAX WICHIB apu(PMETHIHOT 1 TEOMETPUIHOT
MPOTPECIi.

3. OyHKIA y = KX ii BIaCTUBOCTI 1 Tpadik.



4, OyHKIIA Y = g ii BmacTuBOCTI 1 Tpadik.
5. ®ynkIia y = kx + b, ii BmactuBocTi 1 rpadik.
6. OyHKLisA y = x? , ii BAaCTUBOCTI i rpadik.
7. ®ynkmia y = v/x , ii BnacTuBocri i rpadixk.
8. dynkuis y = ax? + bx + ¢, ii BacTHBOCTI i rpadik.
9. ®opMyi KOPEHIB KBaIPaTHOTO PIBHSHHS.
10.3anmuc  xBampaTHOTO TPUWICHA Yy BUTIIAM J00yTKY JIHIMHHX
MHO>KHHKIB.
11. ®opmynu CKOPOUEHOTO MHOKEHHS
(a+b)a-b)=a’-b%
(a £ b)* = a? £ 2ab + b* Tomo
12. Po3®’s3yBaHHS IHIMHUX PIBHSAHB 1 TaKWX, IO 3BOJIATHCS 10
JHIAHAX.
13. Posp’s3yBaHHA JIHIHHAX HEPIBHOCTEH 1 CHCTEM JIHIHHUX
HEPIBHOCTEH.
14. Po3B'si3yBaHHS CHCTEM JIBOX JIIHIHHUX PIBHSHB.
a,x + by =cy,
{azx + b,y = ¢y

I'EOMETPIA

1. BmactuBocTi piBHOOSAPEHOTO TPUKYTHHUKA.

2. BmactuBocTi OicekTpucH KyTa.

3. O3Haky mapageabHOCTI IPSIMUX.

4. Teopema mpo cyMy KyTiB TPUKYTHHKA.

5. BmactuBoCTI apasiesiorpama 1 #oro aiaroHaieH.

6. O3HaKu PIBHOCTI, MOI1OHOCTI TPUKYTHHKIB.

7. BmactuBOCTI IPAAMOKYTHHKA poMba, KBaapara.

8. Kono, BiMcane TPUKYTHUK, 1 KOJIO, OMTUCAaHE HABKOJIO TPUKYTHHUKA.

9. Teopema npo KyT, BIKCAHUH Y KOJIO.

10. BmacTuBOCTI AOTHYHOI 10 KOJIA.

11. Teopema Iliparopa Ta Haciaku 3 Hel.

12. 3nauenns cuHyca, kocunyca kyTiB 0°, 30°, 45°, 60°, 90°.

13. CmiBBIZHONICHHS MIXK CTOPOHAMH 1 KyTaMH TNPAMOKYTHOTO
TPUKYTHHUKA.

14. Cyma BekTOpIB Ta ii BIIACTUBOCTI.

15. ®opmynu ot mapasienorpaMa, TPUKYy THUKA, TPAretii.

16. PiBHsIHHSA KOIa.

I1I. OCHOBHI BMIHHS TA HABUUYKH

Berymauky, siki mpoxoasaTh criiBOeci Iy TTOBHHHI:

* BrieBHeHO BONOAITH OOYHCIIOBANPHUMH HABHYKAMH IIPH BHKOHAHHI
i 3 pamioHAIbHUMHM 4YWCJIaMH  (HaTypaJlbHAMH, I(IJTUMH, 3BHYAUHUMH 1
JIECATKOBUMH IPOOAMH).



* YMITH BHKOHYBAaTH TOTOXHI TIEPETBOPEHHS OCHOBHHUX ajreOpaidHmx
BHpa3iB (MHOTOWICHIB, JOPOOOBO-PAiOHAIEHAX BHUPA3iB, AKI MICTITH CTETNEHI 1
KOPEH1 ), TPUTOHOMETPHUYHUX BHPA3iB.

* YMITH pO3B’A3yBaTH PIBHAHHS, HEPIBHOCTI Ta iX CHCTEMH MEPIIOTO Ta
JPYTOTO CTETEHIB 1 Ti, MO 3BOJAATHCA IO HHUX, a TAaKOX PO3B A3yBaTH 3ajadvi 3a
JIOTIOMOT'OIO PIBHSHB Ta iX CHCTEM.

» Ymitu OyayBatu rpadiku GyHKINH, Tepea0adeHIX MPOTPaMoro.

* YMiTH 300pakatd reoMeTpuyHl (Birypu 1 BUKOHYBATH HAHTIPOCTIII
moOy/TOBY HA TUTOTIIHHI.

* Bonoaiti HaBWYKaMu BUMIPIOBAHHS 1 OOYMCICHHS JTOBXKHH, KYTIB 1
TJIONII, SIKI BUKOPHUCTOBYIOTHCS /IS PO3B’ I3aHHS PI3HUX MPAKTHUYHUAX 33]1a4.

* VYMITH 3aCTOCOBYBAaTH BJIACTHBOCTI Te€OMETPHUUHHMX (iryp mnpwu
PO3B’s13yBaHHI 33/1a4 Ha OOYMCIICHHS Ta JOBEACHHS.

IV. OPICHTOBHI 3ATINTAHHSI TA KPUTEPII OLIIHIOBAHHS
BLIAMOBII HA CHIBBECII

1. Ilo Take ¢pynKIIisA?

2. Yomy nmopiBHIOE TUIOIIA PIBHOCTOPOHHBOTO TPWUKYTHHKA, CTOPOHA
AKOTO JAOPIBHIOE 2 JIIH.0A.?

3. Illo Take obmacTs BU3HAYCHHS (PYHKITIII?

4. I1momta kpyra 41 kB.oa. YoMy JOPIBHIOE pajilyc IbOTO Kpyra?

5. YoMy mOpIBHIOE AOBXKHHA KOJIa, SKIIO TUIOIIA KPyra JOPIBHIOE 411
KB.OJL.?

6. Yomy nopisaioe 25% Bia 47

7. YoMy HOPIBHIOE BCE UMCIIO, AKIIO 1/3 #oro qopiBHIOE 77

8. [Tobynyiite rpadik GpyHKITi y= x|

9. ITapanmenorpam 31 cropoHamu 2 1 4 aiH.0A4. 1 KyToM Mix HuMHA 30°

Slka mora 1poro napajenorpama?

10. Pom6 mae miaronani 51 6 JH.0f., sIKa ILTOIIA IhOro pomba?

11. Ilnoma kBaapaTa 25 KB.OJ., SKMM IEPUMETP IIbOTO KBaapara?

12. TlepumeTtp kBagpara 16 miH.01., sSiKa MJI0MIA HOTO KBaapara?

13. SIxkmio y TPUKYTHHKY BIIOM1 1Bl CTOPOHH 1 KyT MK HAMH, 32 KOO
(hopMyJI0r0 MOKHA 3HAWTH TPETIO CTOPOHY ?

14. B mpsMOKyTHOMY TPUKYTHHUKY TIMOTECHy3a MOPIBHIOE 7 JIH.OM.,
roctpuii kyT 60°. 3HailTH KaTeTH.

15. B npsaMOKyTHOMY TPHKYTHHKY KaT€TH MOPIBHIOIOTH 5 1 10 miH.om.
3HaNTH IOy I[HOTO TPUKYTHHUKA.

16. 3naiiTi po3B’A3KK PIBHAHHS:

a) x>-5x+6=0;

6) x2-x-6=0;

B) X2-7x+6=0.

17. Cxnactm 3BeleHE KBaApaTHE PIBHAHHS, SKIO WOTO KOPEHI
JIOPIBHIOKOTH 51 6.

18. Ak po3knacTh KBaapaTHUN TPUUWICH HA MHOXKHUKH?

19. fIxe piBHAHHA Ha3WBaAIOTH OlKBagpaTHUM? SK HOro po3s’sa3aTu?



20. o6y aysaru rpadik PpyHKii y=(x+3)*-4.
21. 3naiiTi oOnacTh BU3SHAUEHHA (PyHKIII1

a) y = x>-5x+6;

o)y =vx—3
3

DY =

22. Po3B's13aTh cUCTEMY PIBHSHB
2x +3y =7, 2x + 3y =12,

a){395—3/=5; ){4x—3y=6;

23. 3maitnits £(3), axmo f(x) = x>-3x.

24. Po3B'sKITh HEPIBHICTH!

a) x2—5x+6<0;

6)—x+1>8

B) x% + 2x = 0.

25. Un nepnenauKyisapHi Bektopu d = (2: —3) i b= (—6:—2)?

26. IlobynyBaTu TOouky cumerpuuny A(2; -4) BIIHOCHO OcCl abCIuC, ocl
OPJIMHAT, TIOYATKy KOOPIUHAT.

27. CropoHna kBanpata nopiBHIOE 16 cMm. 3HalTH paalyCH BIHCAHOTO 1
OTHCAHOTO KOJIa.

28. 3amucaTl cyMy T IEPIIUX YICHIB apuMETHIHOT TIporpecii.

29. 3ammucatu opMyITy TI-TO WICHA TEOMETPUIHOI MPOTPECIi.

30. HaBectn mpuksiag reoMeTpUIHOT 1 apupMETHIHOI TPOTPECIH.



OpicHTOBHI MUTAHHSA AJIs CTIBOECIAN 3 MATEMATHKH
( ny1s a0iTypi€eHTIB HA 0CHOBI 0230B01 cepeIHbOT 0CBITH)

1. HaspiThk 03Haku nmoauabHOCTI HA 2, 3, 5, 9 1a 10
2. Ha3BiTh BIacCTUBOCTI CTEMEHS 3 MIJIAM TTOKA3HUKOM..
3. Hazsite dopmyny misi OOYHCICHHS JUCKPHMIHAHTY Ta KOPEHIB
KBaJPAaTHOTO PIBHAHHS.
4. Ik 3HAWTH BIACOTOK B1J YUCa?
5. SIx moaatu npoOH 3 PI3HUMHU 3HAMCHHHKAMM !
6. Illo o3Havae po3B'si3aTH PIBHAHHN?
7. o Take obmacTh BU3HAYCHHS (QYHKITI?
8 . dynkis y=kx+b, ii BmacTuBocTi 1 rpadik.
9. Cxu1pKH PO3B'SI3KIB MOYKE MATH CHCTEMA PIBHSIHb
a,x + by =cy,
{azx + by = ¢
10. Kopiub kBaapaTHUi 3 SIKOTO YHCIIAa HE 1ICHY€E?
11. ChopmymoiiTe 0O3HAKK PIBHOCTI TPUKYTHHKIB.
12. HasiTe hopmynu ajis 0OUHCICHHS IO TPUKYTHUKA.
13. HasBiTe hopmymnu a1 0OUnCICHHS TIIONT TapajiejiorpamMa, Tparnerii.
14. SIxkmo y TPUKYTHHKY BI1IOM1 7Bl CTOPOHH 1 KyT MK HAMH, 32 KOO
(hopMyJ10r0 MOKHA 3HAWTH TPETIO CTOPOHY ?
15. Ha3BiTh KOOpAMHATH TOUYKH, cuMeTpudHOi Toumi A(a; b) BimHOCHO
oci abcrc, 0ci OpANHAT, TOYATKy KOOPAUHAT
16. B uomy cytb Teopemu [lidaropa?
17. Hazeite dopmynay i OOUHMCIICHHS CYMH 7 TICPIIHX YJICHIB
apuMETHIHOI TTPOTPECi.
18. HasBiTh hopmyity n-T0 WiieHa T€OMETPUYHOI MPOTPECIi.
19. fIxe piBHAHHA Ha3WBaIOTH OlKBagpaTHUM? Sk Horo po3s’s3aTu?
20. B axoMy BHIMaAKy BEKTOPH MEPIICHNKYISAPHI?



ITPOT'PAMA

BCTYIMHHX BUTIPOOYBaHb 3 MATEMATHKH HA OCHOBI MOBHOT 3araJibHOT
cepeaHboOi OCBITH

I. OcHoBHI MaTeMaTHU4HI MOHATTS i pakTH
APUDOMETHUKA I AJITEBPA

1. Harypanbhi uncna (N) ta mynb. [Ipocti Ta ckimanent uncna. HaiOumbmmii
CIIJTbHMM JUIBHUK 1 HaMMEHINE CIUIBHE KpaTHe, iX 3Haxo/mkeHHd. O3HaKd
moAUIbHOCTI mimux wucea Ha 2, 3, 5, 9, 10. OcHoBHI apudmeTwuni mii, ix
BJIACTHBOCTI.

2. Ilim wucna (7). Jlomarai i Big’ emni uwcna. [lpoTwnexni uwmcna.
3o0pakeHHs YncelT Ha npsaMii. [TopiBHAHHS 10AaTHUX 1 B €MHHX YHCEI.

3. Pauionansni umcna (Q). Ix nonasaHHsA, BigHIMAHHA, MHOYMKEHHS,
mineHus. IlopiBHSHHSA pamioHaNbHUX Yucen. JlificHI 4ucia, iX 3ammc y BHIIIAIL
JECATKOBOTO JIpO0y.

4. IppamionaneHi ymncna. Midical uucna (R). UncnoBi HEpIBHOCTI Ta iXHI
BracTuBocTl. [lounenHe fogaBaHHA Ta MHO)KEHHSA YMCIIOBUX HEPIBHOCTEH.

5. 3Buuaiini apo6u. [lepeTBOpEeHHS 3MINIAHOTO YKC/Ia B HETPABWILHHMA
apib, TEpPEeTBOPEHHS HEMPaBUILHOTO Apo0y B 3mimade uwcio. OcHOBHA
BJIACTUBICTh Jpo0y. CkopodeHHs napoOiB, 3BEACHHS MApPoOIB 0 HAWMEHIIIOTO
CITFHOTO 3HaMEHHUKA. YoTHpH Aii 3 3BUYaAHUMU ApOoOaMHU.

6. JlecatkoBl apobw. YUwraHHA Ta 3amMC JECATKOBUX JAPOOIB.
[TeperBopeHHST AECATKOBOTO APOO0Yy B 3BHYANMHHM 1 3BUYAHHOTO — B JCCATKOBHIA.
Po3B's3yBanHs mpuKiIamiB Ha BCl Al 3 3BHYAMHUMH 1 JECATKOBHMM JpPOOaMH.
[TopiBaaanas necarkoBux napoOiB. HabOmmkene 3uadeHHs umcia. OKpyTIEHHS
YUCEI.

7. Bimgnomenns. OcHOBHA BJAcTUBICTh BiAHOMmEHHA. [Ipomopmii 1 iX
BJIACTHBOCTI. 3HAXO/HKCHHS HEBIJIOMOro WieHa mpomnopili. I[Ipsama 1 obepHeHa
MPOTOPITHHI 3aiexHOCTI. Biacorok. OCHOBHI 331241 HA BIICOTKH.

8. Anrebpaiuni BHpasm, ix 3anmuc 1 ynTtaHHsA. OQHOUYICH 1 MHOTOWICH, il
HajA 3 HUMU:. J0JABaHHS, BIJHIMAHHSA, MHOJKEHHS, JUIEHHS OJHOYJIEHA 1
MHOI'OYJIEHA HA OJHOYJICH, M1JJHECEHHS 10 CTENEHS OAHOYJICHA.



9. ®opMmysii CKOPOUCHOrO MHOKEHHS. PO3KiaJaHHS MHOTOUYJIEHa Ha
MHO>KHUKH.

10.Anrebpaiuni apodu. CKOpOUCHHS, 3BEACHHS 10 HAHMEHIIIOTO CI1JILHOTO
3HAMEHHUWKA, YOTHPH Aii Haa aareOpaidHuMu ApooamHu.

11.Po3B'si3yBanHs MPUKIIA/IIB HA BCl M1l 3 anreOpaidHuMu apodamu.

12.Cremnp 3 mimmM mokasHukoM. [ii 3 crenensamu. Kopiae 2-ro cremens 1
tioro BnactuBocTi. [loHsaTTa apudmernuHoro KopeHs. Moaynp dwHcIa,
TCOMETPHYHE TIIYMAUYCHHSI MOIYJIA.

13.Po3B's3yBaHHS TPUKIIA/IIB Ha BC1 1T 31 CTEMCHIMU 1 KOPSHIMHU.

14 IlonsarTas mpo (QyHKIO, 00JIaCTh BWU3HAYEHHS, MHOXHWHA 3HAYCHb.
[Tapui 1 memapui Qyskmi Ta (yHKIi 3aranpHOro BHUTIAAY. [ 'padix ¢yHKII.
Cnocobwm 3aBmanns ¢yHkii. 3pocTaHHA Ta criagaHHsA QyHKIIII.

15.@ynkmis: y = k'x; y = kx+b; y=k/x ;y x?;y=ax*+bxtc; y=x";ix
BJIACTUBOCTI 1 Tpadikm.

16 KBagparni piBHSAHHA, (POpMYyIH KOPEHIB KBAApPATHOTO PIBHIHHS.
Teopema Bieta (mpsima 1 oGepHenHa). Po3B’ss3yBaHHs CUCTEM KBaJPAaTHUX PIBHSAHbD 3
JBOMa 3MIHHUMH. PO3KITafaHHs KBaApaTHOTO TPUUJICHA HA MHOYKHUKH

Po3B’s3yBaHHS CHCTEMH JBOX JIHIMHUX PIBHSAHPb 3 JBOMAa 3MIHHUMH Ta
HOro reoMeTpuyHa MHOMKHUKH.

17.Po3B'sisyBaHHs JIIHIWHAX PIBHSAHB, CHCTEM JIHIHHUX I1HTEPIIPETAIlis.
Po3B’s13yBaHHS HAMTIPOCTIMIUX CUCTEM, OJHE PIBHAHHA SKWAX TEPIIOTO, a APYTe —
JAPYTOTO CTEMEHS.

18. TexkcToBi 3amaul Ha CKIAJaHHS PIBHAHb, HEPIBHOCTEH Ta iX CHCTEM.
19.Po3B'si3yBanHs JIIHIMHWMX HEPIBHOCTEH 1 CHCTEM JIHIWHAX HEPIBHOCTEH.
20.Po3B'si3yBaHHS KBaApaTHUYHWUX HEPIBHOCTEH 3 OJHOIO 3MIHHOK Ta CHCTEM
KBaJPaTHIHUX HEPIBHOCTEH.

21 Ilporpecii (apudmernuna, reomerpuuna). O3HAUCHHS, TMPUKIIAIH,
dbopmynu 3arampHOro wieHa. dopmynm CcymMH WieHIB apudmMeTmuHOl 1
T€OMETPUIHOI MPOTPECIH.

22. Bunagkosi noaii. KinacnuHe o3Ha4eHHS IMOBIPHOCTI.
23 . OyHKIi, iXH1 BIACTUBOCTI Ta rpadiku

24 TpuronomeTpuuHi PyHKITI1



25 Iloximna Ta ii 3acTOCYBaHHA
26 Iloka3nmkoBa Ta porapudmigHa GyHKI
27.Iaterpan Ta HOro 3acToCyBaHHsA

28 EnemenTn KOMOIHATOPWKH, TeOpli HWMOBIPHOCTEW 1 MaTeMaTHYHOI
CTaTUCTHKH

I'EOMETPIA

1. TlouarkoBi moHATTS TUIaHiMeTpii. ['eomerpuuni dirypu. [loHATTS TMpO
akciomu 1 TeopeMu. [1oHATTS mpo oOepHEHY TeopeMy .

2. OCHOBHI TIOHATTA. KyTH, iX BHIH, BUMIPIOBAHHA KyTiB. CyMIXKHI KyTH,
BEPTUKAJIbHI KyTH, iX BIAcTHUBOCTI. [lapamenbHl 1 TEPHEHIUKYJIAPHI TPSMI.
O3Haky mapaeIbHOCTI MPAMHUX.

3. MuorokyTauku. TpukyTHUKH (iX e€neMeHTH 1 BUAW). YOTUPHUKYTHUKH 1
ix Buan. [ToHSATTS IepuMeTpa 1 TIoml MHOTOKYTHHKA. Koj10 1 KpyT.

4. Teopemu mMpo CyMy BHYTPIIMIHIX KYTiB TPUKYTHUKA 1 PO 30BHIMIHINA Ky T
TPUKYTHHKA.

5. OsHaku pIBHOCTI TPUKYTHUKIB. Bwucora, OicexkTpuca 1 MemiaHa,
BJIACTUBICTHh TOUKHM MEPETUHY. BacTHBOCTI piBHOOEAPEHOTO TPUKY THHUKA.

6. 3agadl Ha TOOYIOBY 3a 3aJJaHUMH €JICMCHTaMH.

7. O3HadueHHS MapayiesorpamMma, NpsSMOKyTHHKA, poM0Oa, KBaaparTa, Tpareii,
ix BIacTHBOCTI . TeopeMa Mmpo CEPeHIO JIHIIO0 TPUKYTHUKA, TPATIEITi.

8. Teopema daneca. [loain Biapi3ka HA 3a/1aHy KIJTBKICTh PIBHUX YAaCTHH 1 B
3a/JaHOMY B1JHOIIEHHI (MOOyA0Ba).

9. IcnyBaHHs KOJ1a, BIUCAHOTO B TPUKYTHUK 1 OMHUCAHOTO HABKOJIO HHOTO.
Teopema mpo Bmmcanwii KyT B Koyo. BimacTusicTs X0pau, MEPNIEHANKYIJISIPHOT 110
miameTpy. BractuBicTs 1OTHUHOI 10 KOJTA.

10. Teopema Iliaropa. CuHyC, KOCHHYC, TaHT€HC TOCTPOTO KyTa.
CmiBBITHOMICHAS MIXXK CTOPOHAMW 1 KyTamMW TPUKYTHHUKA. 3HAUCHHS CHHYCA,
KOocHHYyca 1 TaHreHca kytiB: 30° , 45° | 60° , 90° . BrmacTuBICTh KaTeTa, SIKHM
nexuTh mpoT kyta 30° . Teopema crHYCIB 1 KOCHHYCIB. 3aAa4l Ha PO3B'sI3yBaHHA
TPUKYTHHUKIB.

11.IleperBoperns momiOHOCTI 1 Horo BaactuBocTi. [lomiOHicTh iryp.
O3znHaky moaIOHOCT! TPUKY THHUKIB,



12 IlpsmokyTHaA cucTeMa KoopauHaAT Ha TwiomuHl. KoopawHaty cepeanam
Bipi3Ka. Bimcranb Mik 1BOMA TOUKaMU 13 3aJaHUMHU KOOpJAWHATaMu. PIBHSHHSA
koja. PiBHsHHS mpsimoi. Po3mimenHs mpsamoi BIJHOCHO CHCTEMH KOOPIWHAT,
KYTOBUH KOC(DIMIEAT y PIBHAHHI PSAMOI.

13 IleperBopenns ¢iryp. Pyx Ta #oro BmactuBocTi. CUMETpis BIHOCHO
tTouku 1 ipsamoi. [ToBoport. [1apanenshe nepeHeceHHS .

14. Bekropu Ha miomuHi. KoopauHnatu BekTopa. /lomaBaHHS 1 BiIHIMAHHS
BEKTOPIB, MHOXEHHS BEKTOpa HAa YHWCJIO, BJIACTHUBOCTI ImX mid. CkanspHuil
T00YTOK BEKTOPIB, HOT'O BIACTUBICTb.

15.®opmynu  TutOm TWapaniesorpamMa, TPHUKYTHHKA, Tparmerii, Kpyra.
Bimaomenns miomn momoaux ¢iryp. JlopxkuHa Ayry KoJja.

16.OcHoBHI 3amaui Ha moOymoBy. 17.B3aemHe po3MmimeHHS TPAMHUX i
TUIONTHH y TIpocTopi. [lepneHauKysp a0 TUTOIIHHH.

18 Muororpannuk. [Ipsma mpuszma. @opMysu 10 TOBEPXOHE 1 00'€MIB
MIPU3MH 1 TPaMI1JIH.

19 Hunmiaap, koryc, Kyias. opMysu mont TOBEPXOHb 1 00'€MIB MITIH/PA,
KOHYycCa, KYJII.

20.ITapamenbHICTh TPSAMHUX 1 IIOIMIMH Y IIPOCTOPI.
21 IlepneHauKy ISPHICTD MPAMHUX 1 TUTOIHAH Y POCTOPI.
22 KoopauHatw 1 BEKTOPH.
23.MHOTrorpaHHHKH.
24 . Tina oOepTaHHS.
25.06’emMu Ta IO IOBEPXOHb T€OMETPAYHUX T1JT.
I1. OcHoBHI Teopemu i popmyn
APUOMETHUKA I AJITEBPA
1. ®opmyna n-ro uieHa apuPMETHIHOT 1 TECOMETPUIHOI TPOTPECIH.
2. ®opmya n MEPHIMX WICHIB ApU(PMETHIHOI 1 TEOMETPHUIHOI TPOTPECIH.
3. Oynkmg y = k-x, il B1acTUBOCTI 1 rpadik.

4. Oynkmist k =y /x , il BmacTuBOCTI 1 rpadik.



5. ®ynkiisa y = k-x+b, ii BmactusocTi i rpadik.

6. dynkuisa y = x? , ii BracTHBOCTI 1 rpadik.

7. dynkuis y = ax*+bx+c, ii BnactuBocTi i rpadix.

8. dyHKIis y=VX ,BIacTHBOCTI i TpadikK.

9. OynkImiga n y= x"(1 — HATypaJbHE YHUCIIO), ii BIACTUBOCTI 1 Tpadik.
10.®opmMynu KOpEHIB KBAAPATHOTO PIBHIHHS.

11.3anmc kBaapaTHOTO TPUUJICHA Y BUTIIAM JOOYTKY JIIHIMHAX MHOMKHUKIB.
12.®opMynu CKOPOUEHOTO MHOMKEHHS:

13.Po3B’sa3yBaHHS JMIHIHHKX PIBHSAHD 1 TaKHMX, IO 3BOAATHCA IO JIHIHHUX.
14 Po3B’si3yBaHHS JHIAHAX HEPIBHOCTEH 1 CHCTEM JIHIMHUX HEPIBHOCTEH.
15.Po3B’s13yBaHHS CHCTEM JTBOX JITHIMHUX PIBHSHD

16. TpuronometpuuHi GpyHKIIIi Ta iX BIACTHBOCTI.
17.Po3B’s13yBaHHA TPUTOHOMETPUUHUX PIBHSHD Ta HEPIBHOCTEH.
18 IlpaBuna audepeHITIFOBAHHS. .

19.3acrocyBanHs mOX1HOT

20.Haiimpocrinm MOKa3HUKOBI Ta JjorapuMIidHI PIBHSIHHS 1 HEPIBHOCTI.
21 .BusHauenuii iHTErpaj, Ta HOro 3aCTOCYBAHHA.

22 Enementn komOiHatopuku. llepecTaHoBkW, po3MimieHHS, KoMOiHAIIi
(6€3 TOBTOPEHB ).

23 KnacnuHe BU3HAUCHHS] HMOBIPHOCT! BHITAIKOBOI MO/TII.

24 BubipkoBi XapaKTePUCTHUKH: Po3MaxX BUOIPKH, MOJAQ, MEIIaHa, CEPEIHE
3HaueHHd. [ padiune moganus 1HopMari mpo BHOIPKY.

I'EOMETPISA
1. BractuBocTi piBHOOEAPEHOTO TPUKYTHUKA.
2. BmactuBicTh GICEKTPHUCH KyTa.
3. O3Haku mapageabHOCTI IPSIMUX.
4. Teopema mpo cyMy KyTiB TPUKYTHHKA.

5. BmactuBOCTI apasiesiorpama 1 #oro aiaroHaJieH.



6. O3HaK® PIBHOCTI, MOI10HOCTI TPUKYTHHKIB.

7. BmactuBocT! IpAMOKYyTHUKA, poM0Oa, KBaapaTa.

8. Koo, BiMcane B TPUKYTHHK, 1 KOJIO, OMTUCAaHE HAaBKOJIO TPUKYTHHKA.
9. Teopema mpo KyT, BIUCAHKK B KOJIO.

10.BmactrBOCTI JOTHYHOT A0 KOJA.

11.Teopema Ilicharopa ta Hacmiaku 3 Hei. .°, 90°, 60°, 45°, 30°
12.3nauenns cuHyca Ta KOCHHYyCa KyTiB

13.CriBBIAHOIIIEHHS MK CTOPOHAMH 1 KyTaMHU MPSMOKY THOTO TPUKYTHHKA.
14.Cyma BekTOpiB Ta il BIACTHUBOCTI.

15.®opmynu miIont napajieinorpamMa, TPHKyTHHAKA, TParelti.
16 PiBHSHHS KOIIa.

17.OcHOBHI MOHATTA, aKCIOMH CTepeoMETpli Ta HAHTPOCTIII HACTIIKHA 3
Hux 18.B3aemMHe po3MiMeHHS MPSAMHAX Y POCTOPI.

19 ITapanmenbHe MpOEKTYBaHHS 1 HOTO BJIACTUBOCTI.
20. 3o00pakeHHs BITyp Y CTEpEOMETPIi.

21 IlapanenpHicTh TpsAMOi  Ta IIommHH. [lapameabHICT,  TUTOMIMH
[leprieHmuKyIApHICT TPAMUX. [lepneHANKYISIPHICT TPsIMOi 1 TTOIIHHH.
Teopema mipo Tpu nepnieHaAuKyIsApy. [lepneHamKyIspHICTh IOmKH. J[BorpanHuit
KYT.

22 BuMiproBaHHS BIJACTaHCH y MPOCTOPI: BIJ TOYKH JO TUIONIAHH, BIJ
MPSAMOI 10 TUTOIMWHHM, MI>K TUTONTAHAMH.

23. BumipioBaHHS KYyTiB y MPOCTOPl: MDK TPSAMHAMH, MDK TPSAMOIO 1
TUIOIIMHOIO, MK ITIJTOIIMHAMHA

24 I1psMOKyTHI KOOPJIMHATH B TTPOCTOPI
25 KoopauHatw cepenHM BiapisKa. BiacTanb MK IBOMa TOUKaAMU
26 .BekTopu y mpocTopi. Onepartii HaJ BEKTOPAMH.

27. ®opmynu mis oOUYHCICHHS AOBXXHHH BEKTOPA, KyTa MK BEKTOPAMH,
B1JICTaHI MK JBOMA TOYKAMHU.



28. CumeTpisi BIIHOCHO TOYATKY KOOPJAWHAT Ta KOOPIAWHATHHWX TUTOIIHH
29 MHoTrOorpaHHHK Ta oro eneMeHTH. OmyKJIl MHOTOTPAHHHAKH,

30. Ilpm3ma. Ilpsma 1 mpaBmibHa mpusmu. [lapanenmemimen. Ilipamina.
[IpaBunpHa mipamiaa.

31. Ilepepizu MHOTOTrpaHHHKIB

32 .I1nomm 619HOI Ta TOBHOI MOBEPXOHD MPU3MHU, TTiPaMIiIH

33 {mmieap, KOHYC, 1X eJIEMEHTH

34 Ilepepizu mumiHApPa 1 KOHYCA: OCHOBI IMEPEPI3H MAITHPA 1 KOHYCA,
35. mepepizu mUIHAPA 1 KOHyCa MJIOMWHAMH, TTapayeIbHUMHA OCHOBI.
36 Kyns 1 cdepa. [lepepis Kyl TUIONTAHOIO

37.0OcHOBHI1 BJIaCTUBOCTI 00’ €MIB.

38.06’emu npu3Mu, mapaneienine1a, mpamian, HHIIHAPA, KOHyca, Kyl
39 Ilmommi 614HOI Ta MOBHOI MOBEPXOHB IMIIIHAPA, KOHYCA.

40. ITmoma cdepu



XN BN

9.

OpicHTOBHI MUTAHHSA AJIs CTIBOECIAN 3 MATEMATHKH
( 1y1s1 a0iTYypi€EHTIB HA OCHOBI MOBHOI 3araJIbHOI CepPeIHbOI OCBITH)

. SIxy ¢yHKINIO Ha3WBAIOTh 3POCTAIOYOI0 HA ACTKOMY TTPOMIKKY, a Ky

CIaHOIO?

SAxy dyHKIIIO HA3UBAIOTh MAPHOIO, A SIKY - HEMApPHOIO?

[Io HasmBarOTh KOPEHEM 1-TO CTETICHS 3 YMCIa a?

CdopmyimoiiTe BIaCTHBOCTI CTENCHS 3 IPOOOBUM ITOKA3HHKOM.
CdopmymoiiTe 03HaUCHHS CHHYCA, KOCHHYCa, TAHTEHCA KyTa .

VY domy mosiArae reoMeTpuuHui ((PI3UIHMIA) 3MICT TTOX1THOI?
HazsiTe moxiaHi OCHOBHUX (hYHKITIH.

Sk mocmiauTy QyHKINIO HA 3pOCTAaHHSA 1 CIIaaHHs?
Cdopmymoiite o3naueHHs jjoraprdma. HazpiTe #1010 BIaCTHBOCTI.

10. Sxy ¢yHKIi0 HA3WBAIOTH TOKA3HUKOBOIO? HaBemiTh mpukia.
11.111o Take nHeBm3HaueHUM 1HTErpai ?Ha3BiTh HOTO BIIACTHBOCTI.
12.Ha3BiTh 0CHOBHI (pirypu cTepeoMeTpii.

13.Ha3BiTh ycl BUNAIKKH B3aEMHOTO PO3MIMIEHHS HPSIMUX Y IIPOCTOPI.
14.CdopmyimoiiTe BIaCTUBOCTI MEPIICHANKYJISIPA 1 TTOXHJIION.
15.Cdopmyimoiite TeopeMy PO TPU NEPTICHAUKYJIIPH.

16. I11o Take Bextop? [lii Hax BEKTOpPaMH y MPOCTOPI.

17.Cepen wazBanux ¢iryp BuUOEpiTh TUTa 0OepTaHHA: KyO, Ky,

TPUKYTHUK, ITAIIHAP, TIipaMija, KOHYC.

18. Ay npu3mMy Ha3UBAIOTh MPABWJIHHOO?
19.3a sxor0 hopMynor0 00UUCITIOITE 00'€eM TTPU3MHE?
20.3a sxoro GopMyor0 OOYHCIIOIOTH IUIONIy TOBHOI TOBEPXHI

yiHapa’?



BianoBiab HA 3aBAAHHSA AJIS CIIBOECIIH 3 MATEMATHKH OLIIHIOETLCH

200 oatamMu.

PiBH1
HAaBYAIbHUX
JIOCATHEHD

bamm

Kpurepii omintoBanHs 3HaHb, yM1Hb 1 HABHUOK

1.
[louarkoBui

He
CKJIaB

AOITYpIEHT PO3MI3HAE OAWMH 13 KUIBKOX 3allPONOHOBAHUX
MaTEMaTHIHUX 00’ €KTIB (CUMBOJTIB, BHPA3iB,
reOMETPUYHUX (ITyp TOIMIO), BUAUIMBIIM HOTO CEpen
IHIITUX, YWTA€ 1 3aluCye€ YHCIIa, TEPENHuCcye TaHul
MareMaTuyHui BHUpas, Gopmyiy; 300pakye HaRTIPOCTIMI
reoMeTpudHi (IrypH (MaTOe €CKi3)

AOITypieHT BHWKOHY€ OJHOKPOKOBI [ii 3 YHCJIAMH,
HAWUTIPOCTIMMIAMA MATEeMAaTUYHAMH BHUPA3aMHW, BII3HAE
OKpeMi MaTeMaTH4HI 00 €KTH 1 IOSICHIOE CB1H BHOIP

AOITypieHT mOpiBHIOE gaHi abo CJIOBECHO OIHMCaHI
MaTeMaTH4Hl 00’€KTH 3a iX CYTTEBHMH BJIACTHBOCTSIMHU,
32 JIOTIOMOTOI0 €K3aMEHaToOpa BHKOHYE €JIEMEHTapHI
3aBJaHHA

II. Cepenniii

100-
104

AOITYpIEHT BIATBOPIOE O3HAUYCHHS MAaTEMATHYHHX ITOHSTh
1 ¢GOpMYJIIOBaHHS TBEP/KCHBb, HA3WBAE€ EJICMCHTH
MaTreMaTHyHuX 00’ €KTiB, (HOPMYJIOE€ AesKI BIACTUBOCTI
MaTeMaTHYHUX 00 €KTIB, BUKOHYE 3a 3Pa3KoM 3aBIaHHS
000B'A3KOBOTO PIBHA

105-
113

AOITYpIEHT LTIOCTPY€ O3HAUCHHS MaTEMATHUYHHX ITOHSTH,
dbopMmymrOBaHL ~ TEOPEM 1 MpaBHJI  BHKOHAHHSA
MaTeMaTUYHUX J1i; PO3B’A3y€ 3aBAaHHSA OOOB'A3KOBOTO
PIBHS 3a BIAOMHMH QJITOPUTMAaMH 3 YaCTKOBHM
MTOSICHCHHSIM

114-
125

AOITYpIEHT LTIOCTPY€E O3HAUCHHS MAaTEMATHYHHMX ITOHSTH,
dbopMyrOBaHH  TEOpEM 1 TpPaBWJ  BHUKOHAHHS
MaTeMaTHYHUX i BJIACHUMH TIPHUKIIAIAMH;, CAMOCTIHHO
PO3B’sI3y€ 3aBHaHHSA OOOB'SI3KOBOTO PIBHS 3 JIOCTATHIM
MOSICHEHHAM,, 3alACy€ MaTeMaTHYHUN BUpa3, GopmyIy 3a
CJIOBeCHUM (hOPMYJTFOBAHHSIM 1 HABIIAKH

I1I.
JlocTarHiit

126-
137

AOITYpIEHT 3aCTOCOBY€ O3HAUCHHS MaTeMaTHYHHX
MOHATH Ta iX BIACTHUBOCTEH IS PO3B SA3aHHS 3aBJaHb y
3HAHOMHUX CHTYyaIllsIX; 3HA€ 3aJCKHOCTI MK €JICMECHTAMH
MaTeMaTHYHUX 00 €KTIB, CAMOCTIHHO BUIIPABJISIE BKAa3aH1
HOMy TIOMWIKH, PpO3B’s3y€ 3aBAaHHA, MepeadadeHi
porpaMoro, 6e3 J0CTaTHIX MOICHEHb

138-
149

AOITYpi€eHT BOJIOJTIE BU3HAYECHUM IPOrpamoro
HAaBUAJBHUM  MaTepiaJioM;  PO3B’SA3y€  3aBJaHHA,
nepeadadeHl MPOrpaMor0, 3 YACTKOBUM TIOSICHEHHSIM,
YaCTKOBO apryMEHTY€ MaTeMaTHYHI MIPKyBaHHS W
PO3B’sA3yBaHHS 3aB/IaHb




150-
161

AOITYpI€HT: BUIBHO BOJIOJII€ BU3HAUCHUM MPOTPAMOIO
HaBUYAJIbHUM MaTePIaJioM; CAaMOCTIMHO BUKOHY€E 3aBJaHHS
B 3HAWOMHX CHUTyaIlisiX 3 JOCTaTHIM TOSACHCHHSIM;
BHIIPABJIAE JOMYINEH! TOMWIKHA, TIOBHICTIO apryMEHTYeE
OOTPYHTYBaHHS MATEMATHUYHHUX TBEPIKEHB, PO3B A3YeE
3aBJAHHS 3 JOCTATHIM MOSCHCHHSIM

IV.
Bucoxkwnit

162-
174

3HaHHSA, BMIHHA W HaBUYKHA alITypi€eHTa TOBHICTIO
BIIMOBIAIOTh BUMOTaM IPOrPaMH, 30KpeMa: adiTypleHT
YCBIJIOMITIOE HOBI JUIsi HHOTO MaTeMaTWdHI (aktu, iziei,
BMI€ JOBOJWTH TiepeadadeHl TPOTrpaMor0 MaTeMaTH4H1
TBEP/UKCHHS 3 JOCTATHIM OOTPYHTYBAHHSAM, PO3B’A3Y€
3aBJAHHS 3 TOBHUM TOSICHEHHSM 1 OOTPYHTYBaHHSM

175-
187

AOITYpIEHT BUILHO 1 TPABHIBHO BHCIOBIIIOE BIIIOBIIHI
MaTeMaTU4yHl MIPKyBaHHA, TIEPEKOHIMBO apTyMEHTYE iX;
CaMOCTIMHO 3HAXOAUTH JpKepena iHpopMarii Ta mpargoe 3
HUMHW, BUKOPHWCTOBY€ HaAOyTI 3HAHHA 1 BMIHHI B
HE3HAMOMHX JJIT HBOTO CHUTyaIlisAX; 3HaE, mepeadadeHi
MIPOTPaMOI0, OCHOBHI METOJM PO3B’S3aHHSA 3aBJaHHS 1
BMIE€ iX 3aCTOCOBYBATH 3 HEOOX1THUM OOTPYHTYBAHHSIM

188-
200

AOITYypieHT BHUABJISE  BapIaTUBHICTh  MHCJICHHSA 1
pallloOHaJIbHICTh Y BHOOp1T  cmoco0y  Po3B’sI3aHHS
MareMaTH4Hoi TpoOJaeMH, BMI€ y3arajabHIOBAaTH W
cucTeMaTtW3yBaTH  HaOyTl  3HAHHA, 3JaTHHH 70
PO3B’sI3yBaHHS HECTAHIAPTHHX 3a/1a4 1 BIPaB
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