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3AT'AJIBHI TTOJIOXXKEHHA

[Iporpama ¢axoBoro BUNpPOOyBaHHS CKIAAAETHCS 3 MUTAHb BHUIOI MAaTeMaTHKH Ta
METOJMKH BHKJIAJaHHS MATEMATHUKH, IO BiAMOBINAIOTH 3MICTY MMIATOTOBKH (PaxiBI[iB CTYICHS
MaricTpa 3a OCBITHBOIO Tporpamoro 3i crmermianbHocTi A4.04 CepemHst ocBita 1 mependayae
KOMIUIEKCHY OIIEpaTHBHY OIIIHKY 3HaHb, YMiHb 1 HAaBHYOK IIOJO 1X BHUKOPUCTAHHS IIif Yac
pO3B’s3aHHA MpoQeciiHuX 3aBIaHb MaOYTHHOI MPOdECiHHOT MiSUTBHOCTI 3 MaTEMAaTUKH. 3MICT
nporpamu  00’€HYe HaWOUIBII BAaXJIMBUN HaBYAIILHUN Marepian KypciB «EmnemeHTapHa
MaTtemMaTHKay, «MaremaTHuHuil aHanizy, «l'eomerpis», «Anredpa 1 Teopis yucen», «Metoauka
BUKJIaJJaHHS MaTeMaTukm». Mera gaxoBoro BUMpoOyBaHHs MOJIATA€E B MepeBipill paxoBUX 3HAHb
Ta yMiHb BCTYIHMKIB B Me€XaX OCBITHbO-IIpo(eciiiHoi mporpamMu OakanaBpa, HEOOXITHUX IJIs
YCHIIIHOT MPaKTUYHOI NISUIBHOCT1 3 NPOBEAEHHS 3aHATh 3 MaTEeMaTHKHU, BUSBIEHHS PIBHA iX
3araJibHOI MaTeMaTHYHOI KyJIbTypH. BIMOTH 70 TIIrOTOBIEHOCTI BCTYITHUKA!

BeTymHUK TOBHHEH 3HATH:

* TEOPETUKO-MHOKUHHY JIOTIYHY CUMBOJIIKY;

* OCHOBHI MOHATTS ajureOpH 1 Teopii yKces, TeoMeTpii, MaTeMaTUYHOTO aHaJI3y,
METOJMKH BUKJIQJAHHS MaTeMaTHKH;

* OCHOBHI YMCJIOBI CHCTEMH 1 X Oy/IOBY, pO3B’sI3yBaTH CUCTEMH JIHIHHUX PIBHIHB;

* OCHOBHI apu(METUYH1 3aCTOCYBaHHS T€OPil KOHTPYEHI[IH, BOJOIITH TPUHITUTIAMHA
TPYHOBOI 1 CTPYKTYPHOI TOOYTIOBY TeOMETPii, aKCIOMaTUYHUM METOJIOM,

* OCHOBHI BJIACTUBOCTI e€JIeMeHTapHuX (PYHKITII A1HCHOT 1 KOMIIJIEKCHOT 3MIHHOT,
BOJIOJIITH TEXHIKOI OOYHMCIICHHS TPaHUIlb, OXITHUX 1 IHTETpaIiB, pO3B’I3yBaTH
mudepeHITiaabH1 PIBHIHHS;

BeTynHuK OBUHEH yMITH:

* (hopMysHOBAaTH O3HAYEHHS, IOBOJUTH TEOPEMU;

* 3aCTOCOBYBATHU Au(epeHIliabHe Ta IHTerpalibHe YUCICHHS, a TAKOX TU(epeHIianbH1
PIBHSHHS 10 PO3B’sA3yBaHHS 3a/Jjay MPAKTUYHOTO 3MICTY, IEMOHCTPYBATH ININOOKE PO3YMIHHS
L1eH 13a/1ad4, 10 CTOSTh Mepe]] IKOJIOK0 1 BUMTEIEM MAaTEeMaTUKU Ha Cy4acHOMY eTarli
PO3BUTKY HALlIOHAJIBHOT IIKOJIH;

* UTFOCTPYBATH CBOI BIAMOBIA1 NPUKJIaAaMU 3 BIACHOTO JIOCBIY Ta JA0CBiAY poOOTH
NEepeOBUX BUUTEIIB MaTEMaTHKH;

* BECTH HayKOBO-/IOCII/IHY Ta €KCIIEPUMEHTAIbHY POOOTH;

¢ BCTaAaHOBJIFOBATH Mi)KHpeI[MCTHi 3B’SI3KU.



daxoBe BUNPOOYBaHHS J1a€ 3MOTY BCTAHOBUTH P1BEHb BCTYITHUKA /10 pOOOTH B
pI3HUX HampsiMax MpodeciitHOl A1SITBHOCTI.

[IpencraBneni 10 BapiantiB po6iT. Koken BapiaHT aTecTtauiifHOi poOOTH
CKJIaJIa€ThCSl 3 JIBOX YACTHUH, SIKI BIAPI3HSAIOTHCSA 3a CKIAIHICTIO Ta (HOPMOIO
TECTOBUX 3aBJaHb 1 3a PIBHEM iX CKJIAJHOCTI BIAMOBIAHO /0 PIBHIB HaBYAJIbHHUX
JOCATHEHD.

Ex3ameHamiiuuii OIET CKIaOAETHCA C 3 IBOX YaCTHUH:

- nepiia yactuHa B Burisiai TectiB (10 tectiB mo 10 Gami koxkumii (cyma 100
OaiB)),

- npyra vactuHa B BUrisAl TectiB (5 tectiB mo 20 OamiB koxuwmid (cyma 100
0aiiB)).

3anponoHoBaHo 15 3aBmpaHbp 3 BUOOPOM OJIHI€] MpaBWIIbHOI BiAmoBimi. Jlms
KOXKHOTO 3aBJIaHHS MMOJaHO TPU BapiaHTH BIJMOBIII, 3 SKUX TUIHKU OJTHA TPABUJIBHA.
3aBaaHHs 3 BHOOPOM BiJNOBI/II BBAXKAETHCS BUKOHAHUM MPABUIIBLHO, SIKIIO YKa3aHa
TUIBKH OJIHA JIITEPA, SIKOIO MO3HAYeHA paBuiibHA BIANOB1Ab. [Ipu boMy abiTypi€HT
HE TIOBUHEH HaBOJAUTH OyAb-sKi MIPKYBaHHS, 10 MOSICHIOIOTH HOT0 BHOIP.



[TEPEJIIK IIMTAHDB JUIA TNATOTOBKU 10 EK3AMEHY

1. T'eomempin

1. BekTopu B TpbOXBUMIPHOMY €BKJIIJJOBOMY IpocTopi. BekTopHuii metos
pO3B'sI3yBaHHATEOMETPpUIHMX 3a1a4. [Ipuxmany.

2. Cucrema xoopauHaT y mpoctopi. Haiimpocrinn 3amadi KOOpAHMHATHOT
reoMeTpii. MeToaKkoOpAHAT PO3B'sI3yBaHH reOMETpUYHUX 3a1a4. [Ipuknaam.

3. Ckaysipuii A00YTOK BEKTOpPiB. 3aCTOCYBaHHS CKAJISPHOTO JOOYTKY
BEKTOPIB /10 PO3B'sI3yBaHHA3adau.

4. BektopHHil 1OOYTOK BEKTOPIB. 3aCTOCYBaHHsS BEKTOPHOI'O JAOOYTKY 10
pO3B'sI3yBaHHA 3a/1a4.

5. Mimanuii A00yTOK BEKTOpPIiB. 3acCTOCYBaHHS MIIIAHOTO JTOOYTKY
BEKTOPIB /10 pO3B'A3yBaHHs3a/ad.

6. Pi3HI cmocoOu 3a1aHHs IPSAMOI JTiHIT HA IO HI.

7. HmaiaapuyH1 TOBEPXHI.

8. I'pyma pyxiB (mepeMimieHb) IUIONMHA. 3aCTOCYBaHHS pPYXiB [0
po3B's3yBaHHd 3anay. [Ipukiagy.

9. Kuacudikauis pyxis. Po3knaa pyxiB B 100yTOK OCbOBUX CUMETPIH.

10. I'pyma  mepeTBOpeHb  MOMAIOHOCTI  IUIOLIMHKM Ta 11  MIATPYIH.
3acToCyBaHHS MEPETBOPEHBIIOAIOHOCTI IO PO3B'SI3yBaHHs 3a/1a4.

11. I'pyna adiHHUX TEPETBOPEHBb IUIOMMHHM 1 1 MIArpynu. 3acTOCYBaHHS
ad1HHUX TIEPETBOPEHD JTOPO3B'I3yBAHHS 3a/1a4.

12. 3aranpHe piBHSHHSA JiHIT IPYroro NopsAaKy 1 ii 3BeACHHS 0 KAHOHIYHOTO
Burjsiny. Kinacudikaris N Apyroro mopsaKy Ha eBKIAOBIN TJIOIIHHI.

13. Pi3Hi criocoOu 3a7aHHs TUIOIIKWHY Y TIPOCTOpi (B aHATITHYHOMY BHTJISII).
B3aemuepo3MiieHHs 780X miomuH. Kyt Mix mionmHamMu.

14. B3aeMHe pO3MIIICHHS TPSMO] 1 IJIONIMHUA Y MPOCTOPi (B aHATITHYHOMY
BurIsiAl). KyT MiKIPSMORO 1 TUTOIIUHORO.

15. Pi3ni cnocoOu 3amaHHs npsMoi y mpocTopi. B3aemMue po3MilieHHs TBOX
IPSIMHUX Y MPOCTOPi (BaHATITUIHOMY BHUTJISIII).

16. KoH14H1 mOBepxHi 1 iX BIACTUBOCTI.

17. TlonsTTss miHIT 1 THAAKOT KpUBOI B €BKJIIOBOMY MPOCTOpPi, iX
napameTpu3allis 3a JJI0MOMOT00 BEKTOP-(PYHKITII.

18. IloHATTS MOBEpPXHI B €BKJIJIOBOMY IipocTopi. ['maaki moBepxHi 1 ix
napametpusanis. [lepmakBagpatnyna Gpopma MoBepxHi 1 ii 3aCTOCYBaHHS.

19. EmemenTtu tpurpanauka Opexe.

20. ®opmynu OpeHe MPOCTOPOBOL KPUBOI.

21. T'onoBH1 KpuBW3HM TOBepxHi. [loBHA 1 cepenHss KPWUBU3HM IMOBEPXHI,
dbopmynu 71 X OOUHMCIICHHS.

22. Teopema TI'ayca-bonne (0e3 moBeaenns). Hacmigku. Jledekt
T€0ZIC3NTHOTO TPUKYTHHUKA.

23. TononoriyHUM MpocTip 1 HMOro BIACTUBOCTI. BuaW TOMONOTTYHHUX
npocTopiB. Tormooris, iHIyKOBaHAa METPUKOIO.

24. HenepepBHi BigoOpakeHHs. ['omeomopdizmu, Tpymna TOIMOJIOTIYHUX
NIEPETBOPEHb.



25. KimitkoBe po30utTst moBepxHi. Opi€HTOBHI 1 HEOPIEHTOBHI MOBEPXHI.
[Tpukmnanm.

26. Teopema Eiinepa 1151 MEHOTOrpaHHHKIB.

27. TloBepxHus ob6epranns. Enincoiau 1 ix BIaCTUBOCTI.

28. IIpsiMouiHIiTHI TBIPHI HOBEPXOHb JIPYTOT0 MOPSIKY.

29. KpuBn3sHa mpoCcTOpOBOi KPHUBOI.

30. CkpyT nIpOCTOPOBOI KPUBOI.

2. Mamemamuunuii ananiz

1. Amnami3 noHATTS MHOXKUHU. [10TyXHICTh MHOXHHH. 3YUCIICHHI MHOXUHU
Ta iX BIacTUBOCTI. MHOXMHK HaTypanbHux /N/, mimux /Z/, panionansaux /Q/. ta
nificaux uucen /R /, iX TOTYKHICTb.

2. Muoxwuna paiicaunx umcena /R/, ii BaactuBocTi. ITOHSATTS BEpXHBOI 1
HUKHBOT TpaHeW 4YMCIOBOI MHOXKMHHM, iX ICHYBaHHS 1 BiacTHBOCTI. Teopema
KanTopa.

3. I'panmust  mocmigoBHOcTi. OCHOBHI  TeOpeMH  MpO  301KHICTB
nociigoBHOCTeH. ['paHuisi oOMeXeHOi MOHOTOHHOI MOCHiAOBHOCTI. Yucio e
['panulLst MOCAIAOBHOCTI B METPUYHOMY MPOCTOPI.

4. Tlonsarras ¢yskuii. CrnocoOu 3agaHHs (QyHkmii. OyHKuii N AlACHUX
3MIHHHUX Ta KOMIUIEKCHOI 3M1HHOI. [TOHATTSI yHKIIIT B IIKOJII.

5. I'panunsa ¢yskiii B Touni. BmactuBocTi rpanuib. Bu3HauHi rpaHuIi.
['panuiii QyHKIIH B METPUYHHUX TPOCTOPAX Ta (YyHKINIH KOMIUIEKCHOT 3MIHHOI.

6. HenepepBHicTs QyHKIIT B TOUIl 1 Ha Biapi3ky. HenepepBHICTh PyHKITIH
KUIBKOX 3MIHHHUX Ta (YHKIIH KOMIUIEKCHOI 3MiHHOI. [lOHSATTS piBHOMIpHOT
HETMEePEPBHOCTI.

7. OcCHOBHI TeOpeMH PO HEMepepBHi GyHKIIII.

8. Po3Butok moHsATTA creneHs. CreneHeBa (yHKUIS B AlMCHIA Ta
KOMILIEKCHIH 00sacTi /o3HaveHHs1, BmacTuBOCTi/. CreneHeBa (QyHKIIISI B IIIKOJII.

9. Tloka3HukoBa (YHKIliS JIMCHOT Ta KOMIUIEKCHOI 3MiHHOI /O3HauYeHHS,
BiaactuBocTi/.IToka3HrKOBa (DYyHKIIIS B IIKOJII.

10. Jlorapudmivyna (yHKIA AIHCHOT Ta KOMIUIEKCHOI 3MiHHOT /O3HAYCHHS,
BiactuBocTi/. Po3knammorapudmiunoi GyHkitii B creneHeBuid psa. Jlorapupmiyna
GyHKIIIS B IIKOJI.

11. TpuronomerpuuHi  QyHKIIT JIHCHOI Ta  KOMIUIEKCHOI  3MIHHOI
lo3Hauenns1, BiaactuBOCTI/. TpuroHoMeTpUYHI (PYHKINT B IIKOI.

12. Ilonarrs moximHOi s (QYHKIIA oOnaHiel 1 KUIBKOX 3MIHHHX;
TCOMETPUYHUN Ta MeEXaHIYHUU3MICT moxigHoi. [ToxigHI OCHOBHUX €JIeMEHTapHUX
byHKIi#, npaBuia qudEepeHIIIOBaHHS .

13. TloximHa ¢yHKIIT KOMIUIEKCHOI 3MiHHOI. YMOBH Iu(epeHIIiiiOBaHOCTI.
AHamTu4H1 QyHKIII.

14. Teopema Posns. Teopema Jlarpanxka. Teopema Komri. YMoBuU cTanocti
Ta MOHOTOHHOCTI()YHKIIIM Ha IPOMIXKKY .

15. Exctpemymu pyHKIIii. OMyKIICTh 1 TOYKU MEPETUHY. ACUMIITOTH.

16. IlepBicHa Ta 1i BJIACTUBOCTI, HEBU3HAYeHUHN 1HTErpajs. OCHOBHI METOIU
IHTETpyBaHHS.



17. Bu3zHaueHui iHTErpain Ta yMOBH Horo icHyBaHHs. @opmyna HeroToHa-
JleiiOHina, BUBYCHHSIIHTETpANA B IIKOJII.

18. TToHATTS KPUBOJIHIKHOTO 1HTErpana s QyHKIINA TIACHUX 3MIHHUX Ta
GyHKILI KOMITJIEKCHO13MIHHOI.

19. IlonsTTst MeTpUYHOTrO NpocTopy. [I0BHI METPUYHI MPOCTOPH.

20. Teopema banaxa npo cTUCKYIOU1 Bi1OOpakeHHs Ta ii 3aCTOCYBaHHSI.

21. YucnoBl psad 3 AIMCHUMU Ta KOMIUIEKCHUMH 4YJ€HaMH, OCHOBHI
noHATTS. HeobximHa ymoBa30ikHOCTI. ['eomeTpuyHa mporpecis Ta rapMOHIYHUN
psn. BractuBoCT 301KHUX PSIiB.

22. O3Haku 30DKHOCTI PAAIB 3 JOAATHIMH WieHaMU. Psanu 3 MOBUILHHMU
yJIeHaMH, X abCOJI0THATa YMOBHA 3015KHICTh, BJIACTUBOCTI.

23. CreneHeBl psiau 3 JIUCHUMU Ta KOMIUIGKCHUMHU 4iieHaMH. AOCOJIOTHA
30DKHICTh. [HTEpBa

/kpyr/ Ta paaiyc 301’KHOCTI.

24. ®opmyna Teinopa ta psia Telnopa. biHoMianbHUHI psiz.

25. 3aCTOCYBaHHS IHTETPAILHOTO YHWCJCHHS JI0 PO3B'A3yBaHHS 3aj]ad
reomMeTpii 1 Gi3uKH.

26. OGepHEH1 TPUTOHOMETPHUYHI (DYHKIIT J1ACHOT Ta KOMILJIEKCHOI 3MIHHOI
/o3HayeHHs, B1acTUBOCTI/.

27. OcHOBHI NOHATTS Teopii AudepeHIliaTbHIUX PIBHSHb: OPAJIOK, PO3B'SI30K,
3arajJlbHUM PO3B'sI30K, IHTETpalibHa KPUBA, TOYaTKOB1 YMOBH, 3a1a4ya Korii.

28. ludepeHianpHi pIBHSIHHSA 3 BIJOKPEMIIIOBAHUMU 3MIHHUMHU, JIiHIAHI
PIBHSHHS Ta PIBHSIHHS, IO 3BOJATHCS /10 HUX.

29. OgHopinHi  audepeHiianbHl  PIBHSAHHS Ta PIBHAHHA B  TMOBHHX
nudepeniianax

30. JliniitHl audepeHIiabHl PIBHAHHSA BHUIMAX TOPSJAKIB 13 CTaJIUMHU
Koe(ilieHTaMM Ta 1X3aCTOCYBaHHS JO BUBUEHHS KOJIMBHUX MPOIIECIB.

3. Anzeopa i meopin uucen

1. binapni BimHomeHHs. PediekcuBHI, CHMETpUYHI, TPAaH3UTUBHI OlHApHI
BIIHOIIICHHS. BigHOIIIEHHS €KBIBaJIGHTHOCTI 1 pPO30UTTA Ha Kiacu. Dakrtop-
MHOHHA.

2. Harypanbhi uncna /akciomu [leano/. ITpuHIMI MaTeMaTHYHOT 1HIYKIII,
pi3H1 HOPMU THIYKIIII.

3. I'pynu, npuknaau rpyn. OCHOBHI BIaCTUBOCTI Py,

4. Iligrpymnu, o3HaueHHs Ta kpurepid. ['omomopdizm Ta i3omopdizm rpym,
BJIACTUBOCTI.

5. Kimbue, migkineie. [Tpuknaan kinemns. HampocTinmi BIacTUBOCTI KiJIeTlb.
[3omMopdi3m Ta roMoMOpdi3M KiJIelb.

6. Ilone. ITignmosne. Ilpukmaau. OcHOBHI BaacTuBocTi mojiB. [lone mificHux
YHCEIL.

7. Ilone xoMIUIeKCHUX uKcen. AnredpaidyHa, TpUuroHoMmeTpuyHa opma.

8. Cucremu niHIMHUX piBHSIHBb. OCHOBHI 0O3Ha4YeHHs. Po3B'sa3yBaHHs cucTeM
JIHIMHUX PIBHSHb METOJOM MOCIIIOBHOTO BUKIIFOYEHHS 3MIHHHUX.

9. ApubmeruyHuil N-BUMIpHUIA BEKTOPHUHN mpocTip. JIiHINHA 3aI€XKHICTD 1



JiHIAHA HE3aJIeKHICTh CHUCTEMM BeKTOpiB. PaHr 1 6a3uc CKIHYEHHOI CHUCTEMHU
BEKTODIB.

10. Kpurepii CcyMmiCHOCTI CHCTeMH JHIHHUX piBHSIHb. Teopema mpo
ICHYBaHHSI HEHYJIbOBOI'O PO3B'SI3KY JIHIMHOI OAHOPITHOI CHCTEMH pPIBHSIHbB, SKa
MICTUTH N piBHSAHB 1 N+1 3MiHHY.

11. O3HayeHHA Ta OCHOBHI BJIACTHBOCTI BU3HAYHUKIB. HeoOXimHa 1 JoCcTaTHSA
YMOBHU PIBHOCTIBU3HAYHUKA HYJIEBI.

12. 3HaXO/DKEHHS OOEpHEHOI MaTpHlll 3a JIONIOMOIOK eJIeMEHTapHUX
MEePEeTBOPEHh Ta 3a JOMOMOTOI aireOpaiuHux JONOBHEHb. Po3B's3yBaHHS
MaTPUYHUM CTIOCOOOM CUCTEMH JIIHIMHUX PIBHSHbD.

13. Teopema Kpamepa.

14. dyHgaMeHTadbHA CHUCTEMa PO3B'SI3KIB CUCTEMHU JIHIWHUX OHOPITHUX
piBHSHB. Teopema npo icHyBaHHS (QyHIaMEHTAIBHOI CHCTEMH PO3B'SI3KiB.

15. O3HaueHHs Ta MPUKIAIA BEKTOpHOTrO mpocTtopy. [linmpocropu. OcHOBHI
BJIACTUBOCTI BEKTOPHOTO TIPOCTOPY .

16. bazuc 1 pO3MIpHICTh CKIHYCHHOBHUMIPHOTO BEKTOPHOTO MPOCTOPY.
[30MOphi3M BEKTOPHUX ITPOCTOPIB.

17. JliniiiH1 omeparopu. BnacHi 3HaueHHS Ta BJIACHI BEKTOPH JIHIHHOTO
oreparopa.

18. Teopema mpo 3B'S30K XapaKTEPUCTHUHUX KOPEHIB Ta BJIACHUX 3HAYCHBb
JHIMHOTO onepaTopa. 3BEeICHH MaTPHIIl 0 JA1arOHAJILHOTO BUTY.

19. Teopema npo aineHHs 3 ocradero B KibIll mimx yncen. HCI 1 HCK nBox
quce 1 3B'130K MK HUMH. AnroputM EBKitina.

20. IIpocti ymcna. HeckiHYEHHICTh MHOXXMHU TpocTuX uuced. OCHOBHA
Teopema apudmeTuku. 3aCTOCYBaHHS KAHOHIYHOTO PpO3KJIAMy YHCENT 0
sHaxokenass HCJ 1 HCK.

21. TlopiBHsiHHS, iX oOcCHOBH1 BiactuBocTi. [loBHa Ta 3BelleHa cucTema
muiikiB. Teopemu Eitnepa ra®depma.

22. JliHiiiH1 TOPIBHSAHHS 3 OJIHIEI0 3MIHHOIO, TEOPEMA MPO YUCIIO PO3B'SA3KIB.
Metoau po3B'si3yBaHHS JTIHIMHUX MTOPIBHSHb.

23. 3acTocyBaHHS T€Opii MOPIBHSIHB IO BBEJICHHS O3HAK MO1IJILHOCTI.

24. TlepeTBOpeHHsSI 3BUYAMHOrO ApoOy B JECATKOBUM Ta BU3HAYEHHS
JIOBKHHU TIEPIOJTy JIECATKOBOTO P00y .

25. MHorowieHn Haj nojieM. TeopeMa npo auteHHs 3 ocradero. HCJI nBox
MHOTOWIEHIB 1 anroputM EBKiina.

26. dakropianbHi KuUIblg. DakTOpiadbHICTh KIS MHOTOYJICHIB HaJI ITOJIEM.

27. AnreOpuyHa 3aMKHEHICTh TMOJS KOMIUIEKCHUX uyuced. KaHoHiuHui
PO3KJIa] MHOTOWIECHA HaJ TIOJIEM KOMITJICKCHUX YHCEIT Ta HOTO €TUHICTb.

28. MHorouienu 3 aiicHuMH KoedimienTaMu. CIpsbKeHICTh YSIBHUX KOPEHIB
TaKUX MHOrowieHiB. He3BigHl Haa MOJeM MTIMCHUX YHCEJI MHOTOYIEHH Ta
KaHOHIYHUHN PO3KJIaJl MHOTOWICHIB HAJl MTOJIEM JIMCHUX YUCE.

29. MHoOrowIeHH HaJ MoJIEM pallioHadbHUX yncen. L1l 1 panioHaabH1 KOpeHi
MHOTOYJICHa 3 IIIJIMMHU KoeditienTamMu. He3BiaH1 Ha MoJieM palliOHAIBHUX YrCell
MHOTOYJICHH.

30. bymoBa mpocTOrO pPO3MIMPEHHS YWCIOBOTO TIOJSA. 3BUIBHEHHS BIJ



1ppaIlioHaIbHOCTI B3BHAMEHHUKY JIPO0Y.

4. Memoouka 6uK1A0aHHA MAMEeMAMUKU

1. Meronuka mpOBENEHHS MO3aKJIAacCHOI poOOTH 3 MaTeMaTuku. [luTaHHs
METOIMKH TTOTINOJICHOT O BUBUCHHS MAaTEMATHKH.

2. PiBHSHHSA 1 HEPIBHOCTI B OCHOBHIM IITKOJI1 1 METOJMKA iX BUBUCHHSI.

3. ®yHkmii B Kypcl ajreOpu OCHOBHOI IIKOJHM. MeToauKa BBEICHHS
MOHATTS (DYHKITI].

4 MeToauka BUBYEHHS MTOKA3HUKOBOT, JIOTapU(PMIYHOI 1 CTeTIeHEBOT (DYHKIIIH.

5.Meroauka pO3MIUPEHHS YKHCIOBUX MHOXHUH. Bincorku. 6.Meroauka
BUBYCHHS TPUTOHOMETPUYHUX (DYHKIIIH.

7. HaBuaHHsA HAOIMKEHUM OO0YHCIICHHSIM. 3acTocyBaHHs
MIKPOKAJIbKYJIATOpA 1 MEePCOHAIBHUX KOMIT IOTE€PIB B HABUaHHI MAaTEMAaTHIII.

8. BuBuenHs anreOpaiuHux BHpa3iB 1 iX TOTOXHUX TEPETBOPEHb B
MIKUTEHOMY Kypci MaTeMaTuku. 9.MeToiuka BUBUEHHS TPUTOHOMETPUIHUX PIBHSIHB
Ta HEPIBHOCTEH.

10. Metoauka BHUBYEHHS 1 3aCTOCYBaHHS MOXIAHOI B IIKUIBHOMY KypcCi
MaTEeMaTHKH.

11. MeTouKa BUBYEHHS IOKA3HUKOBUX PIBHAHB 1 HEPIBHOCTEH.

12. KoopauHaTu 1 BEKTOpHU Ha IUIOHIMHI 1 B MPOCTOPI. 3aCTOCYBaHHS 10
pO3B’s3yBaHHs 3aJ1a4.

13. ANropuTMiYHMNA MiAX1J y HaBYaHHI MaTeMaTwIli, WOTO MO3WUTHBHI 1
HEraTUBHI CTOPOHH.

14. Teopemu, crocoOu J0BeNeHHA TeopeM. MeToauKa HaBYAHHS Y4YHIB
JOBEICHHIO MAaTEeMAaTUYHUX TBEP/IKEHb.

15. O3HaueHHs MaTeMAaTUYHUX TOHATh. Buan o3HadeHb. JIOT14HI TOMUIIKH B
O3HAYCHHSX MTOHSATb.

16. Metoauka BuBueHHs TeMu «Ti1a oGepTaHH.

17. MeToauka BUBYEHHS TeMU «MHOTOTPAHHUKI.

18. 3amaul B HaBYaHHI MaTEeMAaTHII. Metoauka  po3B's3yBaHHSI
MaTeMaTHYHUX 3a/1a4.

19. MeToauMka BBeIEHHS TMepBicHOI (MOHATTS) Ta T 3acTOCYBaHHS B
HIKUJTBHOMY KYpCl MaTEMaTHKH.

20. O6'emu 1 IOIII TOBEPXOHL TEOMETPUYHMX T1JI. MeToIMKa BUBUCHHHI.

21. JlisnpHICHUN TIAX1A 10 HAaBYaHHS MaTEMaTHIll. 3MICT 1 pOjb 3araJibHUX
PO3YMOBHX JIiii 1TPUHOMIB PO3YyMOBOI AisUTbHOCTI (aHasi3, CHMHTE3, TMOPIBHSIHHS,
aOcTparyBaHHs. KOHKPETH3allisl, y3araJlbHEeHHs, aHAIOTis, IHAYKIIS 1 JeAYKIIis).

22. Anami3 mporpaM 3 MAaT€MaTUKH I 3arajbHOOCBITHIX HABYAJIbHUX
3aksafiB. [Ipobnema nocsrHeHHss 000B’ I3KOBUX pe3yJIbTaTiB HABUAHHS.

23. 'eoMeTpuyHi BeMMYUHHU (JIOBXKUHH, KYTOBI BEJIUYHMHH, ILIOII, 00’ €MH),
METO/IMKA X BUBUCHHS.

24. MetonuuHi 0c00JMBOCTI BUBUEHHS TeMU «KoJ10 1 Kpyr».

25. Meronuka BuBYeHHS TeMU «llepneHauKyIsIpHICTh NPSMUX 1 IJIOMIUH B
MIPOCTOPI».

26. 'eomeTpuyHi MOOYI0BH HA ILJIOIIMHI 1 B TPOCTOPI.



27. Metoauka NpoBEACHHS MEPIINX YPOKIB CTEPEOMETPII.

28. YpoK, BUMOTH 10 Cy4acHOTO YPOKY MareMaTuku B mikoji. IligrotoBka
BUYHUTEIIS 0 YPOKY MaTeMaTHKU.

29. Metoauka BuBueHHs TeMu «llapanenpHiCTh MPSAMUX 1 TUIOMIMH B
MPOCTOPI».

30. Meroanka BuBueHHs TeMu «[lomiOHICTE Qiryp».

31. MeTouka mpoBeeHHS MEePIINX YPOKIB IIaHIMETPIi.

32. Meroauka BUBYEHHS TeMU «HOTUPUKYTHUKI.

5. Enemenmapna mamemamuka
AJIT'EBPA I IIOYATKU AHAJII3Y
YUHCJIA I BUPA3U
1. - BmacTUBOCTI AiH 3 JINCHUMH YHUCIIAMHU,
2. - IpaBuJia MOPIBHSIHHS JIHCHUX YHCET;
3. - 03HaKM MOAIILHOCTI HATYypaIbHKUX YKcen Ha 2, 3, 5, 9, 10;
4. - mpaBuia OKPYTJICHHS LIJIUX YHCEN 1 1eCATKOBUX JIPOOiB;

5. - O3Ha4YeHHsA KOpeHsA N-r0 CTemeHs Ta apuPpMETUYHOro KOpeHs N-To
CTCTICHS,

6. - BIIAaCTHBOCTI KOPEHIB;

7. - O3HauUGHHS CTENEHs 3 HaTypajbHUM, UMM Ta paliOHATHHUM

MOKAa3HUKAMH, IXH1 BJIACTUBOCTI,

8. - YHMCIIOBI1 IPOMIXKKH;

9. - MomyJb IIMCHOTO YKCIIa Ta HOTO BJIACTUBOCTI

10. - BigHOIIICHHS, TPOTOPIIIT;

11. - ocHOBHA BJIACTUBICTH MPOIOPIIIi;

12. - o3HaYEeHHA BIICOTKA;

13. - nmpaBusia BUKOHAHHS BiZICOTKOBUX PO3PAaXyHKIB

14. - o3HaueHHs 007aCTl JOMYCTUMHX 3HaY€Hb 3MIHHUX BUPa3y 31 3MIHHUMU,

15. - o3HAYCHHS TOTOKHO PIBHUX BUPA3iB, TOTOKHOTO TIEPETBOPECHHS BUPA3y,
TOTOKHOCTI,

16. - o3HaueHH OHOYIEHA Ta MHOIOWICHA,

17.- mnpaBunaa J0JaBaHHSA, BIAHIMAHHA | MHOXCHHS OJHOWICHIB Ta
MHOTOYIEHIB,

18. - bopmynu CKOPOYEHOTO MHOYKEHHS,

19. - po3kiag MHOTOYIEHA HA MHOYKHHKH,;

20. - o3HaueHHs anredbpaiyHOro Apoody;

21. - mpaBuJia BUKOHAHHS JiK 3 anrebpaiuHuMu aApodamu;

22. - 0O3HAYCHHS Ta BIACTHBOCTI JIorapudma, NECATKOBHU | HATypaabHHN
Jorapudmu;

23. - OCHOBHA Jiorapru(midyHa TOTOXKHICTb,

24. - o3HaYCHHSA CHHYyCa, KOCHHYyCa, TaHTCHCA, KOTAaHTCHCA YHCIIOBOTO
apryMeHTYy;

25. - OCHOBHA TPUTOHOMETPUYHA TOTOXKHICTh Ta HACIIIJIKH 3 HET,

26. - hopmyJiH 3BEJICHHS,

27. - popMynH T0aBaHHS Ta HACTIIKYU 3 HUX



PIBHSHHS, HEPIBHOCTI TA IX CUCTEMU

28. - piBHSHHS 3 OJIHI€IO 3MIHHOIO, O3HAYCHHS KOpeHsI (pO3B's3Ky) PiBHSIHHS
3 OJIHICIO 3MIHHOIO;

29. - HEPIBHICTH 3 OJHIEI0 3MIHHOKO, O3HAYCHHS PO3B'SI3KY HEPIBHOCTI 3
OJIHIEIO 3MIHHOIO;

30. - 03Ha4YEHHSA PO3B'SI3KY CHCTEMH PIBHSIHB 3 TBOMA 3MIHHUMH Ta METOAH iX
pPO3B's13aHb;

31. - piBHOCWJIbHI PiBHSHHS, HEPIBHOCTI Ta X CUCTEMU;

32. - MeToau PO3B'A3yBaHHA palllOHAJIBLHUX, IppAIlIOHATIBHUX, TOKA3HUKOBHUX,
Jorapu(pMIYHNX, TPUTOHOMETPUYHHX PIBHAHB

OYHKIIT

33. - o3HadyeHHs (QYHKI, 0071aCTh BU3HAYCHHS, 001acTh 3HAUeHb (DYHKIIII,
rpadik GyHKIII;

34. - cmocoOu 3amanHs QYHKIIH, OCHOBHI BIAaCTUBOCTI Ta rpadiku GyHKIIIH,
yKa3aHUX y Ha3Bl TEMU,

35. - o3HaueHHs (yHKIIT, 00EpHEHOT 10 3a4aHOT,

36. - o3HaYeHHs apu(METUIHOI Ta TEOMETPUIHO1 IPOTPECIH;

37. - popmymnu N-ro uieHa apupMETHIHOT Ta TEOMETPUUHOT MPOTPECIii;

38. - dhopmynu cymMu N mepmmx WieHIB apudMETHIHOI Ta TeOMETPUUYHOT
MIPOTpeciii;

39. - popMyna cyMr HECKIHYEHHOI T€OMETPUIHOT MpOoTpecii 31 3HAMEHHUKOM
ol <1

40. - piBHSHHS TO0THYHO1 A0 rpadika QyHKIII B TOYII];

41. - o3HaYeHHs MOX1AHOT QYHKIT B TOYUII],

42. - Gi3UYHMN Ta TEOMETPUYHUHN 3MICT MOX1IHOT;

43. - TabnuIs MOX1THUX eJIeMEHTapHUX (DYHKIIIH;

44. - npaBuiia 3HaXOJKEHHS MOX1JJHOI CyMH, TOOYTKY, YACTKH ABOX (DYHKIIIH;

45. - mpaBUIIO 3HAXOKEHHSI MOX1IHOT CKIaIeHOT PYHKIIIT

46. - mocTaTHs yMOBa 3pocTaHHs (craaanHs) GyHKIIT Ha MPOMIXKKY;

47. - exctpeMyMu QYHKIIIT;

48. - o3HaUCHHS HAHOIBIIOrO | HAHMEHIIION0 3HAYCHb (PYHKILT

49. - o3HaveHHs MepBICHOT (YHKIIIT, BU3HAYEHOTO IHTErpasia, KPUBOTIHIHHOT
Tparenmii,

50. - Tabmuns nepBicCHUX (YHKIIIH,;

51. - mpaBuIIa 3HAXOPKCHHS TICPBICHHX

52. - hopmyna Herotona - JleitOnima

I'EOMETPIA

I[IJTAHIMETPIA

53. - MOHATTA TOYKH 1 TIPSIMOT, POMEHS, BIpi3Ka, JaMaHO1, KyTa;
54. - akcioMu TIaHIMeTpIT,

55. - cyMIXKHI Ta BEpTHKaJIbHI KyTH, OICEKTpHCca KyTa,

56. - BIACTUBOCTI CYMIXKHUX Ta BEPTUKAIBHUX KYTIB,;

57. - BIaCTHBICTh OICEKTPUCH KYTa,



58. - mapanenbHi Ta NEPIEHIUKYISIPHI TIPSIMI,

59. - mepneHauKyJIsIp 1 MOXUia, CEPEIUHHUN MEepIEeHANKYJIISP, BIICTaHb Bif
TOYKH J10 IPSMO];

60. - o3HaKK mapaenbHOCTI NPSIMUX;

61. - reopema dDarneca, y3aranpbHeHa Teopema Daeca

62. - K0JI0, KPYT Ta iX €JIEMEHTH,

63. - eHTpaabHI, BOMCaHI KyTH Ta 1X BIACTUBOCTI;

64. - BMacTUBOCTI1 ABOX XOP/I, 110 MEPETUHAIOTHCS;

65. - qoTHYHI1 10 KoJa Ta 11 BJaCTUBOCTI

66. - BUIM TPUKYTHHUKIB Ta iX OCHOBHI BJIACTUBOCTI,

67. - 03HaKu PIBHOCTI TPUKYTHHUKIB;

68. - meniana, GicekTpurca, BUCOTa TPUKYTHHUKA Ta IX BIACTUBOCTI;

69. - Teopema npo cymy KyTiB TPUKYTHHUKA,

70. - HEpIBHICTh TPUKYTHHKA,;

71. - cepenus niHIsA TPUKYTHUKA Ta ii BIACTUBOCTI;

72. - KOJI0, OTIMCAaHE HABKOJIO TPUKYTHHKA, 1 KOJIO, BIIUCAHE B TPUKYTHUK;

73. - Teopema Ilidaropa, mpomnopitiiHi BiIpi3Ku NPSIMOKYTHOTO TPUKYTHHUKA,

/4. - CTIIBBITHOIICHHS MI’)K CTOPOHAMU 1 KyTaMH NMPSIMOKYTHOTO TPUKYTHHKA,

/5. - TeopemMa CUHYCIB,;

76. - TeopemMa KOCUHYCIB

7. - HOTUPUKYTHUK Ta HOTO €JIEMEHTH;

/8. - mapanenorpaM Ta HOro BIaCTUBOCTI,

79. - 03HaKU Tapayienorpama,;

80. - mpsAMOKYTHHK, pOMO, KBaJIpaT, Tpamelis Ta iX BJIaCTHBOCTI;

81. - cepenus miHis Tpaneii Ta ii BIaCTUBICTb;

82. - BrMcaH1 B KOJIO Ta OMKMCaH1 HABKOJIO KOJIa YOTUPUKYTHUKHU

83. - MHOTOKYTHHK Ta HOTO €JIEMEHTH, OIYKJIMH MHOTOKYTHUK;

84. - nepuMeTp MHOTOKYTHHUKA,;

85. - cyMa KyTiB OITyKJIOTO MHOTOKYTHHUKA;

86. - mpaBUJIbHUI MHOTOKYTHHUK Ta HOTO BIACTUBOCTI;

87. - BucaH1 B KOJIO Ta OMMCaH1 HaBKOJIO KOJIa MHOTOKYTHUKH

88. - nomxuHa Bi/pi3Ka, KOJIa Ta HOTO IyTH,;

89. - BenMuMHA KyTa, BUMIPIOBAHHS KYTIB;

90. - nepuMeTp MHOTOKYTHHKA,

91. - hopmynu AJsis OOUMCICHHS IUIOIII TPUKYTHHKA, Tapajenorpama, pomoa,
KBaJIpara, Tparneilii, MpaBUJIbLHOIO MHOTOKYTHHKA, KPyTra, KPYrOBOTO CEKTOpa

92. - npsAMOKYTHa CMCTEMa KOOPJIMHAT Ha IUJIONIMHI, KOOPJIMHATH TOYKH,

93. - dopmyna s oOUYMCIEHHS BIICTaHI MiXK JBOMa TOYKaMH Ta GopmyIia
TSl OOYMCIICHHSI KOOPAMHAT CEPEIMHU BiZIpi3Ka,

94. - piBHSAHHS TIPSIMOI Ta KOJIA;

05. - MOHATTA BEKTOpA, MOBXKWHA BEKTOpa, KOJIHEapHI BEKTOpH, pIBHI
BEKTOPH, KOOPJUHATH BEKTOPA,

96. - nomaBaHHs, BiAHIMAHHS BEKTOPiB, MHOKEHHS BEKTOpa Ha YHUCIIO;

97. - po3kJiag BEKTOpA 3a JBOMA HEKOJIIHEAPHUMHU BEKTOPAMHU;

98. - ckanspHMil T0OYTOK BEKTOPIB Ta HOTO BIACTUBOCTI;



99. - ¢dopmyna nang 3HAXO/KEHHS KyTa MIDK BEKTOpaMH, IO 3ajJaHi
KOOPIMHATAMU;

100. - ymMOBH KOJIIHEapHOCTI Ta MEPHEHAUKYISIPHOCTI BEKTOPIB, IO 3aJaHi
KOOpJIMHATAMHU

101. - ocHOBHI BHIU Ta 3MICT FT€OMETPUYHUX MIEPETBOPEHB HA TUIOIIWHI (PYyX,
CHUMETpIisl BITHOCHO TOYKH 1 BIAHOCHO MPSMO1, ITOBOPOT, MapajieabHe IepeHeceHHS,
NIEPETBOPEHHS MMOAI0HOCTI, TOMOTETIs);

102. - o3Haku Mo1IOHOCTI TPUKYTHUKIB;

103. - BigHOIIICHHS IO MOAI0HUX Piryp

CTEPEOMETPIA

104. - akciomu i TeOpeMu CTEPEOMETPIT;

105. - B3aeMHE PO3MINICHHS MPSMUX Y MPOCTOPi, MPSAMOI Ta TUIONIUHU Y
MPOCTOPI, TWIOIIMH Y TIPOCTOPI;

106. - o3HaKM MapaneabHOCTI MPSAMHUX, TPSIMOI] 1 ITOMIWHH, TIIONINH;

107. - mapanenpHe MPOEKTYBAHHS;

108. - o3HaKM NepPHEHIUKYISIPHOCTI MPSAMOI 1 IUTONTUHH, JBOX TUIOLIUH;

109. - mpoexkIris MOXUIJIOT Ha IUIOMIMHY, OPTOTOHAIbHA TIPOEKIIif;

110. - npsima Ta oGepHEHa TEOPEMH PO TPH MEPICHIANUKYIISIPH;

111. - BigCcTaHb BiJ] TOUKH JIO IIOIIMHH, BiJl TOUYKH J0 MPSIMOT, BIJ IPSAMOI 110
napajiefnbHol i TUIONIMHHU, MDK MapajeIbHUMH NPSMUMHU, MDK HapajelbHUMU
IJIOIMHAMH, MK MUMOO1>KHUMH TIPSIMHUMU,;

112. - o3Haka MUMOOIKHOCTI TIPSMHUX;

113. - KyT MK IIPSIMHUMH, TIPSAMOIO Ta IUIOIIUHOIO, TIOIIMHAMUA

114. - nBorpaHHu# KyT, JIHIMHUHA KyT ABOTPAHHOTO KYyTa;

115. - MHOTOrpaHHUKHM Ta iX €JIEMEHTH, OCHOBHI BHJM MHOTI'OIPaHHUKIB:
npu3Ma, napajielnemnines, mpamiaa, 3pizaHa mnipamiza;

116. - Tima 1 moBepxHi OOepTaHHA Ta iX €JIEMEHTH, OCHOBHI BHIM Til i
MOBEPXOHb 00EPTaHHS: UJIIHAP, KOHYC, 3pi3aHull KOHYC, KyJis, cdepa;

117. - nepepizu MHOTOTPAHHMKIB Ta TiJ 00epTaHHS IUIONIHUHOIO;

118. - koMOiHaIIi1 TEOMETPUUHUX TLI;

119. - popmynu a1t 06GUHUCTIEHHS TUIOI TOBEPXOHB, 00’ €M1B MHOTOTPAaHHUKIB
| TLT 0OepTaHHS

120. - npsiMOoKyTHa cUcTeMa KOOPAUHAT Y MPOCTOP1, KOOPJUHATH TOUYKH,

121. - hopmyna uis oOUKCICHHS BiJCTaHI MK JBOMA TOYKaMu Ta (hopmyIia
JUIs1 OOYMCIICHHS KOOPJAMHAT CEPEUHU BiJIPI3Ka;

122. - TOHATTS BEKTOpa, JIOBKHWHA BEKTOPA, KOJIIHEapHI BEKTOPH, pIBHI
BEKTOPH, KOOPJUHATH BEKTOPA,

123. - nonaBanHs, BiHIMAHHS BEKTOPIB, MHOXXEHHS BEKTOpa Ha YHCIIO;

124, - ckansapHuii 100yTOK BEKTOPIB Ta HOTO BIACTUBOCTI;

125. - dopmyna s 3HaXOMKEHHS KyTa MDK BEKTOpaMH, IO 3ajaHi
KOOPIMHATAMU;

126. - yMOBH KOJIIHEApHOCTI Ta MEPICHANKYIIPHOCTI BEKTOPIB, IO 3aJIaHi
KOOpJIMHATaMU



KPUTEPII OLIIHIOBAHHS BIAITOBI/I BCTYITHUKA
Ex3amenartiiauii O171€T CKIaa€ThCs C 3 IBOX YaCTHH:
- mepma yactrHa (10 tectiB o 10 6amiB koxuuii (cyma 100 Garis),
- npyra dactuna (5 TectiB o 20 6aniB koxHuid (cyma 100 OasiB).

CyMapHO MMO3UTHBHOIO OIIHKOIO Ha ek3ameH1 BBakaeThest 100 Ta Buie OaiB.
MakcuMaibHa OIllHKA Ha ek3ameH] Moxe ckiractu 200 Oais.

[lepeBenenns Habpanux cryaeHToM 6aniB 3a 100-6anbHOO MIKATIO0 B OLIIHKU
3a HarioHanbHOW (5-0anpHOor) miKanor Ta mkanoww ECTS 3xilicHIOEThCS B

BIIIIOBITHOCTI JI0 TAOJIHIIL:

Peiitunr crynenra
3a 200-0a1bHOIO HIKAIO0

Peiitunr  crynenrta
100-0a1pHO0 HMIKAJIOIO

3a

Or1iHka 3a HallOHAJILHOIO
HIKAJIOIO

90-100 % 90-100 6airiB BIJIMIHHO
75-89 % 75-89 6aniB nobpe

55-74 % 55-74 GamniB 3a10B1JIBHO
0-54 % 30-54 6amiB HE3aJ0BUILHO




[IEPEJIIK HEOBXIJTHOI JIITEPATYPU
Yacruna |

1. Anrebpa i novyarku aHamizy : (mpodin. piBeHs) : migpyd. ms 11-ro k.
3aKII. 3ar. cepen. ocsitu / O. Ictep, O. €prina. Kuis : I'enesa, 2019. 416 c.

2. AnreOpa i mouaTku aHamizy : mpod. piBeHs : miapyd. ;s 11 ki. 3aknanis
3aranpHOi cepeanboi ocit / A. I'. Mepsnsk, J. A. Homiposcekuii, B. b.
[Tomoucekuii Ta 1H. — X. : 'imHasig, 2019. — 352 c.

3. Aure6pa 1 moyatku aHamizy. [IpodinsHuii piBeHs : miapyd. aas 10 k.
3aKIaiB 3aranabHoi cepenuboi ocsitu / I'. I1. bers, B. I'. bes3, H. I'. Bnagimiposa.
- K. : BugaBauuunii mim «OcBitay, 2018. - 336 ¢

4. Teomertpis (nmpodiabHuiil piBeHb) : miapyd. aast 10 k. 3aki1. 3arai. cepe.
ocsitu / €. I1. Henin. — Xapkis : Bua-so «Panok», 2018. - 240 c.

5. Teometpis (mpodinbHuii piBeHs) : miapyd. 11t 11 ki1, 3aKI1. 3araj. cepe.
ocsitu / €. I1. Henin, O. €. [loarosa. - Xapkis : Bua-Bo «Panok», 2019. - 208 c.

6. T'eometpis : mpod. piBenp : miapyd. mis 10 k. 3aknagiB  3arajibHOT
cepennboi ocBitn / A. I'. Mep3msk, JI. A. Homi- poBcbkuii, B. b. TTononcekwii, M.
C. Axip. - X. : I'imuaszis, 2018. - 240 c.

Yacruna 11

1. b. Kopampuyk, M. Illinka OCHOBM MaTeMaTW4YHOro aHami3y, 4. 1
Hapuanpauit mocionuk. — JIpBiB: BumaBuuunii nientp JIHY imeni IBana dpanka,
2010.

2. b. Kopampuyk, M. Illinka OCHOBM MAaTeMaTHYHOTO aHamzy, 4. 1:
Hapuanpauii mociOnuk. — JIpBiB: BumaBuuunii nientp JIHY imeni IBana dpanka,
2010.

3. byOnsk T.I. Buma maremaruka: HaBuansHuit mocionuk. — JIeBiB: HoBuii
CsiT-2000, 2017 .-436 c.

4, Bacuwipuenko LII. Buma MaremaTtuka I8 €KOHOMICTIB. 3arajibHi
pozainu: [linpyunuk K.: Konmgop, 2015

5. Buma marematuka 36ipHuk 3agad. .3 Jludepenmiansui piBHSIHHS. Psinn.
®dyukiii komriekcHoi 3miHHOI. / A.Jl. Tessmes, O.I'. JIutBus, .M. Kpusoreesa,
O.I'. Cepena, H.O. I'onosko, «Kommanis CMUTy», 2011. - 268 ¢

6. Bwuma matemaruka 30ipHuk 3ana4. U.3 JludepeHiianbHi piBHIHHS. Psau.
®dyukmii kommiekcHoi 3miHHOIL. / A.Jl. Tessmies, O.I'. JIutBun, .M. Kpusoreesa,
O.I'. Cepena, H.O. I'onosko, «Kommanis CMUTy, 2011. - 268 ¢

7. Buma maremaruka. 36ipHuk 3aga4. U.2. [ludepeniiiaibae Ta iHTerpajibHe
yrciaenuss / O.I. JlurBun, A.Jl. Temsmes, I'.M. Kpusomeesa, JI.B. O0yxoBa,
O.I'. Cepena, «Kommnaniss CMUT» , 2011. - 330 ¢

8. Buma maremartuka. 36ipHuk 3aga4. U.2. [ludepeniianbae Ta iHTerpajibHe
ypcnends / O.I. JlurBun, A.Jl. Tersmes, I'.M. Kpusomeesa, JI.B. O0yxoBa,
O.I'. Cepena, «Kommnaniss CMUT» , 2011. - 330 ¢

9. Tomomatwmii 1O., Kupminu B., JlaBpentok C. [ludepeniianbHi piBHIHHSA |
Hapuanbauit nociOnuk. — JIbBiB: BumgaBuuuuii nientp JIHY imeni IBana ®panka,
2011.

10. Iemunmun O.1., IllenectoBchkuii b.I'. Buma maremaTuka:HaBuanpauit
nocioHuk .-Teprominb: borman, 2010 .-592 c.



11. onrix, B. M. Maremaruka nis ekonomictiB. Y. 1. JliHiiftHa, BeKTOpHA
anrebpa. AHamiTUYHa TeoMeTpis. MareMaTUYHMI aHali3 | HaBY. MOCIOHUK MO0
iTOTOBKH JI0 IIOTOYHOTO Ta IMiJICYMKOBOTO KOHTpoutio : y 2 4. / B. M. onrix, T. L.
Mamtotina ; JlepkaBHUM BUIIMM HaBUYAJIbHUM 3akian “YKpaiHChbka akajaemis
0aHkiBcbKOi1 cnpaBu HarrionaneHoro 6anky Ykpainu”. — Cymu @ JIBH3 “YABC
HbY”, 2011. - 53 c.

12. Iy6osux B.II., HOpux [I. Buma wmarematuka y TpbhOX
yactuHax:HaBuaneuuii nocionuk,4Y.1. — 4-re Buganus .— Xapkis: Becra, 2013.

13. Iy6osuxk  B.I1., HOpux 1I. Buma wmatematuka y TpbOX
yactuHax:HaBuanpHuii nocionuk,Y.3. — 4-re Buganus .— Xapkis: Becra, 2013.

14. ly6osux  B.I1., HOpux 1I. Buma wmatematuka y TpbOX
yactuHax:HaBuanpanii mocionuk,Y.2. — 4-re Bumanns .— Xapkis: Becra, 2013.

15. Konspa P. B., Ilymak . C., Mensnuk 1. O. Buia MmaremaTuka: HaBd.
rmoci6. JIpBiB: Maruouisg, 2010.

16. JlaBpenuyk B.II., Hacracies I1.I1., Maptuntok O.B., Korayp O.C. Buma
MaTeMaTHKa. HaBY. MociOHMK. 3aranpHuil Kypc. Yactuna 1: JliniliHa anrebpa i
aHamiTiuHa reometpis Yepnisui : Kauru-XXI, 2010

17. JlaBpenuyxk B.II., Hacracies IL.II., Maptuntok O.B., Konayp O.C. Buma
MaTeMaTHKa: HaB4. MOCIOHUK. 3aranpHuil Kypc. Yactuna 2 : MaremMaTnyHui aHami3
1 nudepenianbHi piBHsSHHSA Yepnisii : Kauru-XXI, 2010

18. JlaBpenuyk B.II., Hacracies IL.II., Maptuntok O.B., Konayp O.C. Buma
MaTeMaTtvka y 3-X 4.. HaBd. MOCIOHWK; Kypc jekmii. Y.1 : Jliniiina anre6pa,
aHaJTITHYHA TeoOMeTpis, MaTeMaTnyHuil anami3 IB.-dpankiBebk: [Ipukapnar- chkuii
Hail. yH- T iM. B. Ctedanuka, 2011

19. Mamrotina, T. I. Maremarnka i ekoHoMmicTiB. Y. 2. Marematnauuii
aHam3. JludepeHmianpHi piBHSHHA. Teopis WMOBIpHOCTEH Ta MaTeMaTU4yHa
CTATUCTUKA . HABY. MOCIOHUK IIOJIO MIATOTOBKHU JO MOTOYHOrO Ta MiJCyMKOBOTO
koHTpouio : y 2 4./ T. I. Mamorina, B. M. Jlonrix ; JlepkaBHU# BUIUI HaBYaJIbHUAN
3akiman  “YkpaiHcpka akaaemis OaHKiBCbkoi cmpaBu HamionanpHOTO OaHKY
VYkpainn”. — Cymu : JIBH3 “YABC HBY”, 2011. — 67 c.

20. Teopis ¥iMOBIpHOCTEH Ta MaTeMaTHYHA CTATHUCTHKA . HaBY. 1mocio. / 1. M.
Komnwuu [ra in.], 2011. - 383 c.

21. Tpimx b. M. Ilpaktukym 3 Buioi marematukud. Monayns 3. Beryn mo
MaremMaTuyHoro aHamizy: HaBuanpHuii mociOHuk. — JIbBiB: BumaBHUYHN TIEHTP
JIHY imeni IBana ®panka, 2012.

22. Tpim b. M. Ilpaktukym 3 Buioi marematuku. Monayns 3. Berynm mo
MartemMaTudHoro aHaiizy. HaBuanpHuii mociOHuK. — JIbBiB: BumaBHUYHN TIEHTP
JIHY imeni IBana ®panka, 2012.

23. Tpimm b. M. Ilpaktukym 3 Bumoi wmarematukd. Moayns 4.
Hudepeniianpue uncieHdss QyHKIIM oaHiel 3MiHHOI: HaB4yaibHUN MOCIOHUK. —
JIsBiB: BumaBamunii ientp JIHY imeni IBana ®panka, 2012,

24. Tpim b. M. Ilpaktukym 3 Bumoi wmarematukd. Moayns 4.
Hudepeniiaapue uncieHdHs (QyHKIIM oaHiel 3MiHHOI: HaB4yaibHUN MOCIOHHMK. —
JIeBiB: BunaBuuuwmii ientp JIHY imeni IBana ®@panka, 2012.



25. Tpimr b. M. Ilpaktukym 3 Bumoi matrematuku. Moayis 5. [HTerpansae
gyucieHHs: QyHKIN omniel 3MiHHOi: HaBuansHuii mociOuuk. — JIbBiB: BumaBHnunii
uentp JIHY imeni IBana ®panka, 2012.

26. Tpimx b. M. Ilpaktukym 3 Buoi mMateMatuku. Moaynb 6. DyHKIii
Oaratbox 3MiHHUX: HaBuanbHuii mociOHuk. — JIbBiB: BumgaBHuumii uentp JIHY
imeHi [Bana ®@panka, 2012.

27. Tpimy b. M. Ilpaktukym 3 BUIOi MaTeMatukd. Moayns 7. Uucnosi Ta
dbyukiionaneH1 psaau: HaBuansuuii nociOHuk. — JIbBiB: Bunapauuuit nentp JIHY
iMeHi [Bana ®@panka, 2012.

28. Tpimm b. M. Ilpaktukym 3 Bumoi Marematukd. Moayns 8.
HudepeniiansHi piBHsHHS. HapuanbHuit mociOHUK. — JIbBIB: BumaBHuuui LIEHTP
JIHY imeni IBana ®panka, 2012.

29. Xombkin O.M. Kypc Bumoi marematuku. Yactuna 1. «EnemenTtn
JiHIAHOT anreOpu Ta aHamiThyHOi TeoMmerpiin.Yactuna II. «/ludepenmianbhi
piBHaHHs. Paau. Kparni interpanw». HaBuanpHuil mociOHMK - Mapiynoiib: BHI.
JABH3 «I1JITY», 2011. — 645c.

30. Xonmpkin O.M. Kypc Bumoi marematuku. Yactuna 1. «EnemenTtn
JiHIAHOT anreOpu Ta aHanmiThyHOi reoMmerpiin.Yactuna II. «/Iudepenuianbhi
piBHaHHS. Psaau. Kparni interpanw». HaBuanbHuii nociOHMK - Mapiynoiib: BHI.
JABH3 «I1ATVY», 2011. — 645c.

[HOOPMALIIMHNN PECYPC

1. https://lib.imzo.gov.ua/yelektronn-vers-pdruchnikv/
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Crynins Marictp
CreuianbHicts A4.04 Cepeans ocBiTa

OcsitHpo-mipodeciitna mporpama MartemaTuka. Inpopmatuka Ta podoToTexHika B OCBITI

EK3AMEHALIIMHWI BUIET Ne 0

3aBaHHsg MarOTh MO TPHW BapiaHTH BIAMOBINEH, 3 SKHUX JIMIIE OJHA BIAMOBIIL €
NPaBWIBHOK. BHOEpiTh MpaBUIIbHY, HA BAIly TYMKY.

| HACTUHA (3aBnanss oriHo0Thes 1o 10 6aiiB).

1. KibKicTh BIKOH B OYJMHKY BITHOCUTKCS 10 KIIBKOCT1 ABEpPEH B HBOMY SK 5:2.
CK17bKM BIKOH B OYJIMHKY, SIKIIIO B HbOMY 12 nBepeit?

A b B

12 24 30

2. Ha pucynky 306paxkeno rpadiku QyHkmin y=+X+3 iy = X — 3 . Vkaxirsb

IPOMDKOK, Ha IKOMY BUKOHYETLCS HEPIBHICTE X+3 < X—3.

[6; + o) [-3;6) [—3;6]

3. O6uucniTh 3Ha4eHHs BUpasy (Sin 15° — cos 15°)2,

A b B

V3 ? 1

4. 3Hail1iTh CyMY KYTiB ONYKJIOrO I’ ITUKYTHUKA.

A b B

180° 360° 540°




5. Vkaxite piBHsAHHS, ske HE MAE kopeHis.

A

b

B

N

sinX=—
3

N

tgx =—
: 3

N

COS X = —
2

6. Ha mamtonky 300paxkeno npsmokytHuii nmapaneneninen ABCDA{B1C1D1, AB=
5 cm, AD= 6¢cm, AA1= 8cm. 3HaaITh BijicTanb BT Touku C1 10 momuHu A1AB.

A b

B

S) 6

CM CM

8¢

A;

A

Bs

&

7. 3HaliTh TOBXHUHY JTYTH KOJa, SKIM BiAMOBiae neHTpanbHuil KyT 20°, Ko
pajiyc Kosa nopiBHioe 18u.

A b B

0,57 m TM 27T M

8. 3HaWIiTh 3HAYCHHS BUPa3y |X —3| —|2X +5| npu X=—4,
A b B

4 —6 —4

9. Merogn, sIKWii BUKOPHCTOBYIOThH JIJISl 3aKPIIUICHHS HA ypOIll HOBOT'O Martepiaiy,
TIepEBIPKH JJOMAITHLOTO 3aB/IaHHS HA3UBAIOTh:

A b B
YacTtkoBo- PenponyktuBHUM JlocaiTHUIIbKUM
MOITYKOBUM

10. dynkiis, sika noasrae y popmMyBaHHI B YYHIB CHCTEMU MaTEeMAaTHYHUX 3HAHbD,
HABUYOK 1 yMIHb Ha PI3HUX €Tanax HaBYaHHS HA3MBAETHCS:

A

b

B

PozBuBansHOIO

KonTposibHOIO

HaBuansHoro

Il YACTHUHA (3aBmanH# O1iHIOIOTHCS 110 20 OamiB).

1 2 3
1. O6unrCcIMMO BU3HAYHUK TPETHOTO MOPSIKY 2 2 1
3 1 2
A b B
11 0 -4




2. Jlano mpocTtopoBuii TpuKyTHUK 3 BepimmHamu A(1, 2, 1), B(2, 4, 1), C(3, 0, 0).
3HailieMo KyT IpH BepluHI 4.

A

b

B

30°

50°

90°

3. 3uaiiTu poekito Touku Mo(1, 2, 3) Ha iomuny 2x +y +2z-1=0.

A

b

B

(1,2,-1)

(2,4,1)

(-1,1,1)

4. 3HaiiTy KaHOHIYHE PIBHAHHA eJinca, Koyuu Bigomo, mo b=3,£=08,

A b B
ﬁ_ﬁ_ ﬁ+y_2 y]?:‘xl'
10 15 52 32

5. 3HaWTH NOXWITY acUMITOTa QYHKIIT Y =

1-x

A

b

B

y=x2-2x

y=-x

y=3x-5

I'osioBa gaxoBoi aTecTamiiiHol KoMicii

NG

€Breu 303VJIA



