MIHICTEPCTBO OCBITU | HAYKU YKPATHU

BAPCBbKHI ®AXOBUI KOJIEJDK TPAHCIIOPTY TA
bY IIBHULITBA

HALIOHAJIbHOI'O TPAHCITOPTHOI'O YHIBEPCUTETY

3ATBEP]DKVYIO
["os10Ba npuitMalibHOT KOMICII,
-zmpeKTop bapcekoro (axoBoro
y SO iﬁonep,zrcy Tpa noW
*"j"“ ey iNba HTY

N.E.KiGiT/ieBCbKHH

so/loz.  2020p.

ITPOTPAMA BCTYIMHUX BUTIPOBYBAHBb 3 MATEMATHUKH

IS aGiTypieHTIB HA OCHOBI 6a30BOT cepeaAnbOi OCBITH

PO3TJISIHYTO TA CXBAJIEHO
Ha 3aCiflaHHi LMKIIOBOT KOMICIT
MPUPOIHUYO- MaTEMAaTHYHUX

JICILIMTIIIH KOJIEKY

Big « L0 » erzsel 2020p.

[TpoTokos Ne 4
["onoBa komicii %/H O.byukoBcbka

BAP 2020



BCTVII

[Iporpama BcTymHUX BUIPOOYBaHb 3 MaTeMAaTHUKHU OXOIUTIOE BCi PO3JLIU
MIKIJTLHOT MPOTPaMU OCHOBHOT IIKOJIH.

VY 3anpornoHoBaHiM mporpami CTUCIO HABEJACHO 3MICT PO3JUIIB IMIKLILHOT
IporpamMu, JI¢ BKa3aHO OCHOBHHUM IOHSATIMHUI amapar, SKUM IOBHHEH BOJIOMITH
a0iTypieHT. TakoX HABOAMTHCS TEPETIK OCHOBHHUX IHTaHb, SKI BUHOCATHCS Ha
BCTynHE BuUNpoOyBaHHsA. Lleli mepenmik AacTb MOMXIMBICTE — aOITYypIEHTY
CUCTEMATU3yBaTU CBOi 3HAHHS Ta JOIMOMOXKE 30PIEHTYBATHCS, Ha SKI MHUTAHHS
Tpeba 3BEpHYTHU yBary npH MiATOTOBIII 10 BCTYITHOT'O €K3aMEHY 3 MaTeMAaTHKHU.

OCHOBHI BUMOI'M A0 MIATOTOBKU BCTYITHUKIB

Abimypienm nogunen sHamu:

® O3HAYEHHS TMPABWIBHOTO 1 HEMPaBWIBLHOTO MApOOiB; HAa3BU PO3PSIIB
JIECSITKOBUX 3HAKIB Y 3aIUCY JIECATKOBOTO IPO0Y;

® O3HAYEHHS BIJACOTKA, BIJHOIICHHS 1 MPOMOPILIi, OCHOBHY BIACTUBICTb
IPONOPIIT;

e [paBWIa JOJaBaHHS, BIIHIMAHHS 1 MHOYKCHHSI OJHOWICHIB 1 MHOTOWICHIB;
dbopMysid CKOPOYEHOTO MHOXKEHHSI;

e [paBWJa BUKOHAHHS A HAJ CTENEHSMHU 3 IIJTUM TOKA3HUKOM; MPaBUIIO
JUJICHHS CTETCHIB 3 I[IJIMM ITOKa3HUKOM; OCHOBHY BJIACTHUBICTB JIpo0Yy;

e o3HayeHHs (QyHKII{, 00JacTI BU3HAYEHHS 1 00JIacTi 3HA4Y€Hb (YHKIIII;
cnocobu 3a1anHs (QyHKIIT; rpadika QyHKIIT; OCHOBHI €1eMEHTapH1 PyHKIIIT;

® O3HAYEHHS KBAJPATHOTO PIBHSAHHS;, (HOPMYIU JUCKPUMIHAHTA, KOPECHIB
KBa/IPATHOTO PiBHSHHS,

e O3HayeHHs apu(METUYHOI 1 TEOMETPUYHOI  Mporpeciii;nmpaBuia
OKPYTJICHHS YMCeJl, BUKOHAHHS apu(PMETUYHHX A1l 3 HAOMMKECHUMU 3HAYCHHIMH,
npaBujia MOAaHHS BIAMOBII 0 MPUKJIAAHOT 3a1a4l;

® TEOpeMH CHHYCIB 1 KOCHMHYCIB Ta HACHiIKH 3 HHUX;, aJTOpPUTMHU
PO3B’sI3yBaHHS JOBUILHUX TPUKYTHHKIB; O3HAYEHHS MPaBUILHOTO MHOTOKYTHHKA,
(GopMyiM CyMU BHYTPIIIHIX KYyTIB MHOTOKYTHHUKA;

e (opmynu s IO MPSIMOKYTHHKA, IMapajienorpaMma, pomoa, TpPUKYyTHHKA,
Tparnenii, Kpyra;

Abimypienm nogunen emimu:

® YUTATH 1 3aMMCYBATH 3BUYAITHI ApOOH; BUILIATH LTy 1 IpOOOBY YaCTHHY 3
HENpPaBWJIBHOTO Apo0y; TMEepeTBOPIOBAaTH MiaHuW Jpid y HempaBWIbHUM;
NOPIBHIOBATH, JOJABaTH, 1 BIAHIMATU 3BHYalHI APOOM 3 OJHAKOBHUMH 1 PI3HUMH
3HAMEGHHHMKAaMHM, TIOPIBHIOBAaTH JIECATKOBI JpoOW; BUKOHYBAaTH JIOJABaHHS,
BiJIHIMaHHS, MHOXKECHHS 1 JIJIEHHS JECSITKOBUX JpOOIB; 3HAXOIUTHU BIJCOTKU BIJ
YHCJIa Ta 32 HOT0 BiICOTKOM.

® pPO3B’SI3yBaTH TPU OCHOBHI 3ajadl Ha BIJCOTKH; 3HAXOJUTH HEBIIOMHIA
YJIeH MPOMOPIIi;

e CIpOLIYBaTM YMCJIOBI 1 HaWmpocTilll OyKBEHI BHpa3d 3 LUIMM
MOKA3HUKOM; PO3B’sI3yBaTH HECKJIAJIHI PaIllOHANIbHI PIBHSIHHS;



® 3HAXOAMTH O0JACTh BM3HAYEHHS Ta 00JACTh 3HAYeHb (PYHKII; OyayBaTu
rpadiku eneMeHTapHUX (YHKIIIH;

e pO3B’sI3yBaTH JIIHIIHI Ta KBaJpaTUYH1 HEPIBHOCTI,;

® pPO3B’SA3yBATH CUCTEMH JIIHIMHHUX PIBHSHb Ta HEPIBHOCTEM;

® BHKOHYBAaTH OOYMCIICHHS BHPA3iB 3 apu()METHIHUM KBAIPATHUM KOPCHIB;

e po3Mi3HaBaTH apu(PMETUYHY 1 TEeOMETPUUYHYy Iporpecii cepen 1HIIUX
MOCJIITOBHOCTEH; pO3B’A3yBaTH 3a/1a4l Ha apu(PMETHUHY 1 TEOMETPUYHY MTPOrpecii;

® pO3B’A3yBaTH  3aJadi, 3aCTOCOBYIOUM  aJTOPUTMHU  PO3B’SI3yBaHHS
TPUKYTHUKIB; OylyBaTH NpPaBUIbHUI TPUKYTHHUK, YOTUPUKYTHHK, IIECTUKYTHUK;
3aCTOCOBYBATH BUBUYEHI (DOPMYIHU A0 PO3B’A3yBaHHS 3a/1ay;

® pPO3B’SA3yBaTH 3aJadyl, SIKI MICTATh pI3HI BHJIM YOTHUPHUKYTHHKIB Ta iX
€JIEMEHTH;

® DO3B’sA3yBaTH TPUKYTHHUKH,

® pO3B’sA3yBaTH 33/1a4i BUKOPUCTOBYIOUYH JCKAPTOBI KOOPJIAWHATH Ta BEKTOPHU
Ha TJIOLIUHI.

PO3AUIN ACLAIIIIH, IO BUHOCATHCA HA BCTYIIHE
BUITPOBYBAHHA

3 nucomMILTing «AJredpa»
HATYPAJIbHI YN CIJIA.

Harypanpui uncna. Ywucino Hynb. Bimpizok. BumiproBanHs 1 moOymoBa
Bigpizka. [Ipominb, npsima. KoopaunatHuil npominb. [IopiBHSIHHS HaTypajbHUX
yucen. JlomaBanHs 1 BiIHIMaHHS HATYpaJbHUX YKCe. BJacTUBOCTI mo1aBaHHS.

MHuoxeHHsT HaTypajibHUX 4ucenl. BmactuBocti mMHOkeHHa. KBampaTt 1 kyO
yucna. JlineHHs HaTypanbHuX uucen. JlineHHs 3 ocraudero. UucioBi Bupasu.
bykBeni Bupasu Ta ix 3HaueHHs1. @opmynu. PiBHsHHA. PO3B’13yBaHHS PiBHSHD.

JIPOBOBI UNCIJIA

HpoOoBi uncia. 3uvaitHi 1podu. [IpaBuiabHI Ta HeNpaBWIbHI Ipodu. MimmaHi
yucna. [lopiBHSHHS 3BUYaiiHUX ApOOIB 3 OJIHAKOBUMH 3HAMEHHHUKaMHU. Jlo/laBaHHs
1 BiZHIMAHHS 3BUYaiHHUX JIPOOIB 3 OJHAKOBUMH 3HAMECHHUKAMH. JlecaTKoBuUi pio.
3anuc 1 4YuTaHHS JECATKOBUX JpoOiB. [lOpiBHSHHS 1 OKPYTJIE€HHS JECATKOBUX
npo0OiB. JlomaBaHHsSI, BIAHIMAHHS, MHOXEHHSI 1 JUJICHHSA JECSITKOBUX JApOOiB.
OcHoBHa BiacTUBICTE Jpo0y. CkxopoueHHs napoOy. Halimenmwuii crniibHMIMA
3HAMEHHUK. 3BeJeHHSA Jpo0iB A0 CNUILHOrO 3HaMeHHUKa. [lopiBHSHHS apoOiB.
JlomaBaHHs, BiJIHIMAHHS, MHOXKCHHS 1 JIJICHHS 3BHYAMHUX JpoOiB. 3HAXO/KCHHS
npoOy BiJ 4Mcia 1 yucia 3a ioro apooom. IleperBopeHHs 3BHYalHUX APOOIB Y
necsaTKoBl. HeckiHUeHHI NeploJnyHl IecATKOB1 poOu. JlecaTkoBe HAOIMKEHHS
3BuvaitHoro apody. CepenHe apudmeTudHe, WOro BUKOPUCTAHHS IS
PO3B’s3yBaHHS 3a7a4 MPAKTHYHOTO 3MicTy. CepeaHe 3HaYCHHS BETUIHHHU.



ITOAUIBHICTDH YN CEJI
HinpHUKU HaTypasibHOro ymucia. O3Haku moauipHOCTI Ha 2, 3, 9, 5 1 10.
[Tpocti Ta cknaneni yucna. Po3knagaHHs ducen Ha MPOCTI MHOXKHUKH. CHiTbHUN
JUTBHUK KUTbKOX 4uces. HalOunbmuil cniibHUM OITbHUK. B3aeMHO TIpocTi ynca.
CrminbHe KpaTHE KUTBKOX yucen. HaliMeHine criijibHe KpaTHE.

BIJIHOLIEHHS I ITIPOIIOPIIII
Bimaomenns. OcHOBHa BIacTUBICTh BigHomieHHSA. I[Ipomopiiis. OcHoOBHa
BJIACTUBICTh Tmpomnopiii. Po3B’s3yBaHHsS piBHSAHb Ha OCHOBI BJIACTHUBOCTI
nponopuii. [Ipsima nponopiiiiHa 3a1eXHICTh. 3a1a4l Ha MPOIMOPLIIHMIA O

PAIIIOHAJIBHI UMCJIA TA JII HAJI HUMU
Honatui Ta Bim emui ymcna. Yucno 0. KoopaumnatHa npsma. IIpoTwmnexHi
yucina. Mopaynp uyumcna. Limi  uywmcna.  Pamionaneni  yucna.  [lopiBHsSHHS
pamioHabHUX ~ yucen. JlomaBaHHs, BiAHIMAHHS, MHOXEHHS 1  JIUJICHHS
palioHabHUX YHrcel. BracTMBOCTI A0/1aBaHHS 1 MHOYKCHHSI paIliOHATBHUX YHCEIL.
Poskputts nyxok. IlomiOHi ngomanku Ta ix 3BeneHHS. PiBHsSHHA. OCHOBHI
BJIACTUBOCTI PIBHSHHSI.

JITHIHI PIBHAHHA 3 OJTHIEIO 3MIHHOIO
JliHiiiH1 pIBHSHHS 3 OJIHIEIO 3MIHHOIO. PO3B’s3yBaHHS JIHIMHUX pPIBHSHB.
Po3B’si3yBanHa 3amady  3a  JOMOMOIOK  JIHIMHUX piBHSHb. PiBHAHHS K
MaTeMaTU4YHa MOJIEb 3a1a4i.

LI BUPA3U
Bupasu 31 3migauMu. L1l parionansHi Bupasu. YuciioBe 3HaUYCHHS BUpa3y.
TotoxkHi Bupasu. TotoxkHicTh. TOTOXKHI TepeTBOpeHHsS BuUpa3y. JloBeneHHs
TOTOXKHOCTEeH. CTenmiHb 3 HATypaJbHUM TOKa3HUKOM. BriacTuBOCTI cTemeHs 3
HaTypaJdbHUM TOKa3HUKOM. OpmHouneH. CTaHIApTHUH BUIISA  OJHOYJICHA.
[ligHeceHHsT OMHOWIEHIB 10 CTeneHs. MHOXEHHS OIHOWIEHIB. MHOro4IeH.
[ToniOH1 d4imeHM MHOrodjlieHa Ta 1X 3BedecHHsA. JlogaBaHHsS 1 BigHIMAHHSA
MHOTOWICHIB. MHOXEHHS OJHOWIeHAa 1 MHOTOWICHA, MHOXEHHS JBOX
MHOTOWIEHIB. Po3KiiaflaHHsT MHOTOYJIEHIB Ha MHOXKHUKH CIIOCOOOM BHHECEHHSI
CHUTPHOTO MHOXKHHMKA 3a JYXKKH Ta CHOcOOOM TpyryBaHHA. DopMynu
CKOpPOYEHOTO MHOKEHHS: KBaJpaT JBOWICHA, PI3HUILI KBAJpaTiB, CymMa 1 PI3HUIA
KyOiB. Bukopuctanus ¢GopMya CKOpPOYEHOIO MHOXKEHHS IS PO3KJIaJaHHS
MHOTOYICHIB HA MHOYKHUKH.
OYHKIIII
Oynkiisgs. OO6nacth BU3HAUCHHsST 1 oOjacTh 3Ha4yeHb ¢yHKII. Crnocoou
3amanas ¢QyHkKiii. ['padik Qyskmii. JliHiliHa (yHKISN, TpsiMa TPOMOPIIIHICTS,
oOepHeHa MPOIOPIIHHICTS ii rpadik Ta BIACTUBOCTI.
Haiinpocrini nepersopenns rpadikip ¢ynxuii. Oynkuis y = ax® + bx + c,
a= 0, ii rpadix 1 BIaCTUBOCTI.



CHCTEMM JIIHIMHMX PIBHAHB 3 JBOMA 3MIHHUMU
PiBHssHHS 3 gBOMa 3MIHHMMH. PO3B’SI30K pIBHSHHS 3 JBOMa 3MIHHUMH
JlinifiHe piBHSHHA 3 JIBOMa 3MIHHUMH Ta Horo rpadik. Cucrema QBOX JIHIHHUX
PIBHSHB 3 IBOMA 3MIHHUMU Ta 11 po3B’s30K. PO3B’si3yBaHHs CUCTEM JBOX JIIHIMHHUX
pPIBHAHb 3 JBOMA 3MIHHMUMH: TIpapiyHUM CIOCOOOM; CIOCOOOM MiJICTAHOBKHU;
criocobom nomaBaHHs. PO3B’si3yBaHHS 3amad 3a JIOMOMOTOI0 CHUCTEM JIIHIMHUX
PIBHSIHB

PAIIIOHAJIbHI BUPA3U1
PauionansHi Bupasu. JJonyctumi 3Ha4eHHS 3MIHHUX. TOTOXHI MepeTBOPEHHS
palioOHAJIbHUX  BUpa3iB. PamloHanbHi  pIBHSHHSA. PIBHOCWIIBHI  PIBHSIHHSL
Po3B’si3yBanHs parioHanbHUX pPiBHAHB. CTEMiHR 3 IIIJIUM TIOKa3HUKOM 1 HOTO
BiacTUBOCTI. CTaHAAPTHUIA BUTJIS YUCTIA.

KBAJIPATHI KOPEHI. JIIICHI YN CJIA
KBanparauii Kopinb. Apu()METUYHUI KBaApaTHUH KOpiHb. PiBHAHHA X = a.
PamionanpHi uymcna. IppamionansHi yucna. JliMicHi uywcia. YuCiIoBI MHOMXHWHHU.
Etanu po3BuTKy umncna. ApugMeTHYHHI KBaJpaTHUH KOpiHb 3 JOOYTKY, ApoOy 1
crenens. JloOyTok 1 dYacTka KBaJpaTHUX KOpeHiB. TOTOXHICTh. TOTOXHI
NEepPETBOPEHHS BUPA3iB, 10 MICTATh KBAaJPAaTHI KOPEHI.

KBAZIPATHI PIBHAHHA
KBagparHi piBHsSHHA. HenoBHI KBajapaTHI pIBHSHHS, iX pO3B’SI3yBaHHS.
dopMmyna KOpeHiB KBaJpaTHOro piBHsHHA. Teopema Bieta. KBagpaTHuii TpudieH,
fioro kopeHi. Po3kiamaHHs KBagpaTHOTO TpHUYICHA Ha JiHIWHI MHOXHHUKH.
Po3B’s13yBaHHs piBHSIHbB, SIKI 3BOASATHCS 10 KBaJapaTHUX. P0O3B’s3yBaHHA 3a7ay 3a
JIOTIOMOTI'00 KBaJpaTHUX PIBHSAHB Ta PIBHSAHb, SIK1 3BOJSATHCS 10 KBAaIPATHHUX.

HEPIBHOCTI

YucnoBi HepiBHOCTI. (OCHOBHI BJIACTHBOCTI YHUCIOBHX HEPIBHOCTEM.
[lounenne momaBaHHS 1 MHOXEHHS HEpIBHOCTEH. 3acCTOCYBaHHsS BIACTHBOCTEH
YUCJIOBUX HEPIBHOCTEM /IS OIIHIOBAaHHA 3HAaueHHs Bupazy. HepiBHocTi 31
3MiHHUMU. JIiH1IIHI HEPIBHOCTI 3 OAHIE€I0 3MIHHOK. P0O3B’s130K HEepiBHOCTI. YHCI0B1
npoMikku. OO’e€HAaHHS Ta TMepepi3 YUCIOBHX MPOMIKKIB. Po3B’s3yBaHHS
JIHIAHUX HEPIBHOCTEH 3 OJHI€I0 3MIHHOIO. PiBHOCWIIBHI HepiBHOCTI. Cuctemu
JIHIAHUX HEPIBHOCTEH 3 OAHIEI0 3MIHHOIO, iX poO3B’s3yBaHHA. KBaaparHa
HEpiBHICTh. PO3B’s13yBaHH KBaJIpaTHUX HEPIBHOCTEH.

EJIEMEHTHU ITPUKJIAJHOI MATEMATHUKU
MatemaTuuHe mojentoBaHHs. BincoTkoBl po3paxyHku. DopMyna CKIaJHHUX
BIZICOTKIB.
YU CJIOBI TIOCIITAOBHOCTI
Yucnosi mociiIoBHOCTI. ApudmeTudHa nporpecis, ii BmacTuBocTi. opmyna
Nn-ro wiena apudmerndnoi nporpecii. Cyma mepmux N 4ieHiB apupMETHIHOI
nporpecii. I'eomerpuuna mporpecis, ii BiracTuBocTi. PopMyna N-ro ujaeHa



reoMerpuuHoi mnporpecii. Cyma mnepmmux N 4YiI€HIB T'€OMETPUYHOI MPOrpecii.
HeckiHueHnHa reomeTpruyHa nporpecis Ta ii cyma. Po3B’s13yBaHHs BIpaB 1 33a4 Ha
porpecii, B TOMY YKCI TPUKIAJTHOTO 3MICTY.

3 mucummtinm «I'eomerpis»
HAWIIPOCTIIII TEOMETPUYHI ®II'VPU TA IX BJIACTUBOCTI
['ecomerpuuni  ¢irypu. Touka, mnpsma, BIAPI3OK, NPOMiHb, KyT Ta iX
BJIACTUBOCTI. BumiptoBaHHs Biapi3KiB 1 KyTiB. bicekTpuca kyra. Binctanp Mix
JBOMa TOYKaMmH. BumiproBasibHi, KpeciHspchbKi Ta JTOMOMDKHI 1HCTPYMEHTH, IO
BUKOPHUCTOBYIOTHCSI B TEOMETPIi.

B3AEMHE PO3TALIYBAHHA ITPAMUX HA TIJIOIWHI
CyMmixkHI Ta BepTUKaIbHI KyTH, iX BiacTtuBocTi. IlapanensHi Ta
NEePIeHAUKYJIISIpHI psiMi, X BiacTuBocTi. [lepnenaukynsp. Biactans Bijg TOUKH 110
npsamoi. Kyt Mk nBoma mpsMuMH, 110 NepeTuHaroTbesa. KyTw, yTBopeHi mpu
HEepeTHHl IBOX MpsAMUX clyHOW0. O3HaKM MapaienbHOCTI NpsMux. BractuBocti
KYTiB, YTBOPEHUX IIPH MEPETHHI MapaleabHUX MPSIMUX CIYHOIO.

TPUKYTHUKUA

TpukyTHuk 1 Horo eneMeHTd. PiBHICTH reomerpuyHux Giryp. O3Haku
PIBHOCTI TpUKYyTHUKIB. Bunum TpukyTHukiB. PiBHOOEmpeHW! TPUKYTHUK, WHOTO
BJIACTUBOCTI Ta O3Haku. Bucora, Oicekrpuca 1 memiaHa TpukyTHUKa. O3HaKH
PIBHOCTI TMPSIMOKYTHUX TPUKYTHHUKIB. BIIacTUBOCTI MPSAMOKYTHUX TPHUKYTHHKIB.
Cyma KyTiB TpPUKYTHUKA. 3OBHIIIHIA KYT TPUKYTHHKA Ta HOrO BIACTHUBOCTI.
HepiBHicth TpukyTHUKa. Koso, onrcane HaBKkojo TpuKyTHHKA. Koo, BIucaHe B
TpukyTHUK.  [lomiOni  TpukyTtHuku. O3HakM  MOAIOHOCTI  TPUKYTHUKIB.
3actocyBaHHsI TMOAIOHOCTI TPUKYTHHUKIB: CEpEAHI MPOMOPIIiAHI BIAPI3KH B
OPSIMOKYTHOMY TPUKYTHHKY; BIACTUBICTh OICEKTPUCH TPUKYTHHKA.

YOTUPUKYTHUKUA
YoTtupukyTHuK, Horo enemeHTH. Ilapanenmorpam Ta MHOTro BJIACTHBOCTI.
OznHaku mnapanenorpama. I[IpsMOKyTHHMK, pomO, KBajpaT Ta iX BJIACTUBOCTI.
Tpaneuis. Brivcani Ta onucaHl YOTUPUKYTHUKH. BrucaHi Ta LEHTpasibHI KYTH.
Teopema ®aneca. Cepemansi miHiA TPUKYTHHKA, ii BiacTuBOCTi. CepemHs IiHIs

Tpareill, 11 BJIaCTUBOCTI.

MHOI'OKYTHHUKHU. TUIOLII MHOI'OKYTHUKIB

MHOrokyTHUK Ta Horo eneMeHTH. Omykil i HeONmyKJIl MHOMOKYTHHKH. Cyma
KYTiB OIyKJIOTO MHOTOKYTHMKA. BrucaHi ¥ omucaHi MHOTOKYTHUKH. [loHSTTS
IUIONII MHOTOKyTHHMKAa. OCHOBHI BIacTUBOCTI mioml. [lnoma npsMOKyTHHKA,
napasenorpama, TpukyTHuka. [1noma tpamnerrii.

[IpaBwibHI MHOTOKYTHUKH. DOpMYJH pajlyCiB BIHMCAHUX 1 OMUCAHUX KIJI
NpaBUILHUX MHOTOKYTHHKIB. [100y10Ba MpaBUILHUX MHOTOKYTHHKIB.

JloBxxunHa koia. JloBkuHa nyru kosa. I1noma kpyra ta Horo 4actux



PO3B’SI3YBAHHSA TPUKYTHUKIB

Teopema Ilidaropa. [lepmengukymnsp 1 moxwia, iXx BiacTuBocTi. CHHYC,
KOCHMHYC 1 TAHF€HC TOCTPOro KyTa MPSMOKYTHOTO TPUKYTHUKA. CHiBBIIHOILIECHHS
MDK CTOPOHaMH 1 KyTaMd HPSIMOKYTHOIO TPUKYTHHKA. 3HA4YEHHS CHHYCa,
KOCHHYCa 1 TaHTeHCa JEAKNX KyTiB. P0o3B’s3yBaHHS NMPSIMOKYTHUX TPUKYTHHKIB.
Cunyc, kocunyc, TaureHc kKytis Big 0° qo 180°.

ToroxnocTi: sin® a + c0s?a = 1; sin (180° — « ) =sina; cos (180° —a ) = —
COSa ; sin (90° — &) = COS« ; cos (90° — a ) = Sina . TeopemMu KOCHHYCIB 1 CHHYCIB.
Po3B’s13yBaHHs TpUKYTHUKIB. DOpMyIH 1)1 3HAXOKEHHSI IJIOI1 TPUKYTHHUKA.

JTEKAPTOBI KOOPAIMHATHU HA TTIJIOIIMHI
[IpsmMokyTHa cucTeMa KOOpJAWHAT Ha IutomuHi. KoopaumHatu cepeauHu
BiJIpi3Ka. BiacTtaHp Mk ABOMa TOYKaMH 13 3aJaHUMM KOOpJIHUHATamMu. PiBHSHHs
KOJIa 1 IPSIMO.

I'EOMETPUYHI ITEPETBOPEHHA
[lepemimenns: Ta ¥oro BIacTUBOCTI. CHUMETpis BIJHOCHO TOYKH 1 MPSMOI,
IOBOPOT, NapajienbHe nepeHecerHs. PiBHICTE diryp. [lepeTBopenHs moaiOHOCTI Ta
fioro BmactuBocti. ['omoretis. [Toaibnicts ¢iryp. [lnomi mogioHuX (iryp.

BEKTOPU HA TUIOIIWHI
Bekrop. Monyne 1 HampsMm BekTopa. PiBHicTh BekTOpiB. Koopaunatu
BekTopa. JlogaBaHHs 1 BiAHIMAHHS BEKTOpIB. MHOXEHHS BEKTOpa Ha YHUCIIO.
Komnineapni Bektopu. CkansapHuii J00yTOK BEKTOPIB.



HporpaMHi INUTAHHA 3 MAaTECMAaTHUKH, SIKi BUHOCSATBLCS HA BCTYIIHE
TECTYBAHHA

I. OcHoBHI MaTeMaTH4HI NOHATTH Ta GaKTH

Apudwmeruka, anredpa
1. Harypameui uwmcma (N). Ilpocti ta cknageni uwcna. JlimbHUK, KpaTHe.
HaiiGinpmuit cinpuuii gineHuk. Halimenine coijapHe KpaTHe.
2. O3naku noginsHocTI Ha 2, 3, 5, 9,10.
3. Lini uucna (Z). Pamionanshi uncna (Q). Ix nonapanus, BiqHiMaHHA, MHOKEHHS i
ninenss. [IopiBHAHHS palllOHATbHUX YKCEN.
4. Jliticui yucna (R), ix 3ammc y BUTIISAII JECATKOBOTO APOOY.
5. 300pakeHHsI unceN Ha npsamiid. Moayip yncia, Horo reOMETpUYHHMN 3MICT.
6. Yucnosi Bupa3u. Bupasu i3 3MiHHUMHU.
7. CremniHb 3 HATYpaJIbHUM 1 PAIlIOHATEHUM MTOKa3HUKOM. ApU(PMETHIHUN KOPiHb.
8. Jlorapummu, iX BIaCTUBOCTI.
9. Opnounex 1 mHorowieH. Jii Hag HUMHU. POPMYITU CKOPOUEHOTO MHOKCHHS.
10. MHorounen 3 ojaHiero 3MiHHOK. KopiHb MHoOrouieHa (Ha TIpUKIIAIl
KBaIPAaTHOI O TPUUJIEHA).
11. Tonstrs dynkiii. Cnocodbu 3agans ¢yskiii. O61acTh BU3HaYEHHS, 00JaCTh
3HaueHb PyHKI1. DyHKIISA, OOepHEHA 10 AAHOI.
12. I'padix ¢ynkuii. 3poctanss | cmaganHs (YHKIT; MepiogUIHICTh, MAPHICTD,
HETapHICTb.
13. O3HaueHHs 1 OCHOBHI BiacTHUBOCTI QyHKIIH: niHIHOT y=ax+D, kBagpaTuaHOi
y=ax?+hx+c.
14. PiBusinHs. Po3B'si3yBaHHs pIBHSIHB, KOPEHI PIBHSHHSL.
15. HepiBHocTi. Po3B'si3yBaHHSI HEpIBHOCTEHA.
16. Cucremu piBHSHb | cucTeMH HepiBHOCTeW. Po3p's3yBanHs cucreM. KopeHi
CHUCTEMH.
17. Apudmernyna Tta reoMeTpudHa mporpecii. @opMmynu N-2o 4ieHa 1 cymu N
NEepIINX YJIEHIB MPOrpecii.

[eomerpis
1. IIpsima, mpomiHb, BIApI30K, JamaHa; AOBXKKHA Biapiska. Kyr, BennuuHa Kyrta.
Beprukanbhi Ta cymikHi KyTd. [lapanensni npsami. [leperBopenHst moaiOHOCTI Ta
roro BiracTUBOCTI. BimHOImMEeHHs mtomnt noaioHux ¢iryp.
2. llpukiiagy nepeTBOPEHHS TEOMETPUYHUX (PIryp, BUAU CUMETPIi.
3. Bekropu. Onepartii Hai BEKTOPaMH.
4. MHOrokyTHUK. Bepimnau, cTopoHu, AlaroHanai MHOTOKYTHHKA.
5. TpukyrHuk. Meniana, OicekTpuca, BUCOTa TPUKYTHHKA, iX BJIACTUBOCTI. Buau
TpUKYTHUKIB. CHIBBIJHOIIEHHS MIX CTOPOHAMHU Ta KyTaMu MPSIMOKYTHOTO
TPUKYTHHKA.
6. HoTUpUKYTHHK: Tapanenorpam, NpsiMOKYTHUK, pOMO, KBaJpaT, Tpamellis.
7. Kono 1 kpyr. Llenrp, miamerp, paaiyc, Xopaa, CiuyHa. 3alieKHICTh MIX
BiJpi3kamu y Koji. JlornuHa 1o kona. J{yra kona. CekTop, CErMeHT.
8. LlenTpasibHi Ta BIHMCAHI KYTH.




9. @opMmynu TIUION] TE€OMETPUYHHUX (Iryp: TPUKYTHHUKA, HPIMOKYTHHKA,
napasesgorpama, KBajpara, Tparei.
10. JloBxkuHa Koja ¥ JOBXKMHA Iyru Koja. PagianHa mipa kyrta. Ilnoma kpyra i
IUIOIIA CEKTOPA.
Il. OcHoBHi ¢opmy.H i Teopemu
Aunredpa
. ®yukiis y=ax+b, ii BracruBocTi, rpadix.
. ©ynkuis y=k/x , i BmactuBocTi, rpadik.
. ®ynkuia y=ax*+bx+c , ii BmacTusocri, rpadixk.
. ®opmysia KOpEHiB KBaJAPaTHOTO PIBHSIHHS.
. Po3knaianHs KBapaTHOrO TPUYJIEHA HA JIIHIAHI MHOKHHKHU.
. BmacTuBOCTI 4MCIIOBUX HEPIBHOCTEH.
. ®opmynu 3BEIEHHS.
[eomertpis
. BmactuBocTi piBHOOEIPEHOT O TPUKYTHHUKA.
. BmactuBOCTI TOYOK, pIBHOBIAaICHUX BiJ] KIHI[IB BiIpi3Ka.
. O3Haku nmapajieIbHOCTI NPSIMUX.
. Cyma xyTiB TpukyTHHKa. CymMa BHYTPIIIHIX KYTIB OIYKJIOIO MHOTOKYTHHKA.
. O3Haku napasenorpama.
. Koo, onrcane HaBKOJIO TPUKYTHHKA.
. Kono, Bnucane B TpUKYTHUK.
. JloTnuHa 10 Koja Ta ii BIIaCTUBICTb.
9. BumiproBaHHs KyTa, BIIUCAHOTO B KOJIO.
10. O3Haku MOIIOHOCT] TPUKYTHHUKIB.
11. Teopema Ilidaropa.
12. ®opmynu 10111 Tapajieorpama, TPUKYTHUKA, TPATIellii.
13.®opmyna BigcTaHI MDK JBOMa TOYKaMH IUIOMMHHM. PIBHSHHS — KoJa.

NN N R W~

OO\ DN A~ W —



KPUTEPII OLIIHIOBAHHS 3HAHb ABITYPIEHTIB
Jlns oliHIOBaHHS 3HaHb aOITYPIEHTIB 3aCTOCOBYIOTBCS Takl KpUTepli Ta

[IIKaJia OL[IHFOBAHHS.

PiBHi
HaBUYaAJIbHUX | banm
JIOCATHEHD

Kpurepii oniHrOBaHHS HaBYaJIbHUX JIOCATHEHD

2
”1

IlouaTkoBuit

AOITYpIEHT PO3MI3HAE OJIUH 13 KUIBKOX 3alPONOHOBAHUX
MaTeMaTUYHUX 00’ €KTIB(CUMBOIIIB, BUPa3iB, TEOMETPHUUHUX
Gbiryp TOI10), BUAUTMBIIY HOTO Cepe/l IHIINUX; YUTAE 1
3aIUCY€E YNCIIA, IIEPENUCYE JaHUN MATEMATUYHUN BUPA3,
(opmyy;

300pakae HAUIPOCTILl TeOMETPUYHI (Irypu (MaJIIO€ ecKi3)

100 6.-119 6.

AOITYpiEHT BUKOHYE OJHOKPOKOBI JIii 3 YMCIaMH,
HaUIpPOCTIIIMMUA MaTeMaTUYHUMHU BHpa3aMu; BII3HAE
OKpeMi MaTeMaTU4H1 00’ €KTH 1 MOSICHIOE CBiii BHOIp

AOiTypieHT MOPIBHIOE JaH1 400 CIIOBECHO OMHUCaH1
MaTeMaTU4Hi 00’ €KTH 3a 1X CyTTEBUMH BIIACTUBOCTSIMHU; 32
JOTIOMOT'0I0 €K3aMeHaTOpa BUKOHYE eIeMEHTapHi 3aBIaHHS

b
”4

AOGITYypI€EHT BIATBOPIOE MAaTEMATUYH1 O3HAUYECHHS 1
(bopMyItoBaHHS TBEPAKEHb;Ha3UBA€E €JIEMEHTU
MaTeMaTHYHUX 00’ €KTIB; (DOPMYIIIOE JesK1 BJACTUBOCTI
MaTeMaTUYHUX 00’ €KTIB; BUKOHYE 3a 3pa3KaMH 3aBJIaHHs
000B’SI3KOBOTO PiBHS

Cepenniii D7
120 6.-150 6.

AOITYpI€EHT LTIOCTPY€E O3HAYEHHSI MaTEMAaTUIHUX TTOHATD,
(dbopMyITtOBaHb TEOPEM 1 TIPaBUI BUKOHAHHS MaTeMaTUIHUX
I1i; po3B’sI3y€ 3aBJaHHsI 000B’A3KOBOI'O PIBHSA 3a
BIJOMHMH aJITOPUTMAaMU 3 YACTKOBUM IOSICHEHHSIM

2
”6

AOITYpi€HT LTIOCTPY€E O3HAYEHHS MaTEMaTUYHUX TTOHATD,
dbopMyIItOBaHb TEOPEM 1 TIPABHJI BUKOHAHHS MaTeMaTUIHHIX
T BIIACHUMU MIPUKJIIAJIaMH; CAMOCTIMHO PO3B’S3y€E
3aBAaHHS 00O0B’SI3KOBOT'O PIBHS 3 JOCTATHIM MOSICHEHHSM;
3amMcye MaTeMaTHYHUN BUpa3, POpMyIiTy 3a CJIOBECHUM
(hOpMYITIOBaHHSIM 1 HABIIAKH

JocraTHii

151 6.-1806. | »

AOITYpI€EHT 3aCTOCOBY€E O3HAUYCHHSI MATEMATUYHUX MOHSTh
Ta X BJIACTUBOCTEMH ISl pO3B’SI3yBaHHS 3aBJaHb Y
3HAHOMUX CUTYAIliSIX;3HAE 3aJIEKHOCTI MK €JIeMEHTaMu
MaTeMaTUYHUX 00’ €KTIB;CaMOCTIMHO BUIIPaBJIsi€ BKa3aH1
oMy MOMWIKH; PO3B’sI3y€ 3aBIaHHs, epeadaueHi
porpamMoro, 06e3 J0CTaTHIX MOSICHEHb




AOITYpiEHT BOJIOJII€ BU3HAUYCHUM IIPOrPaMOI0 HaBYaIbHUM
MaTepiaioM;po3B’sI3ye 3aBAaHHs, Iepea0aueHH1
»3” | MpOrpamoro 3 4aCTKOBUM MOSICHEHHSIM; YaCTKOBO
apryMEHTy€e MaTeMaTU4YHI MipKYBaHHSI i pO3B’s3yBaHHs
3aBIaHb
AOITYpi€HT BUIBHO BOJIOJI€ BUBHAYEHUM MIPOTPaMoO0
HaBYAJILHUM MaTepiaioM; CAMOCTIHHO BUKOHYE 3aBJIaHHS B
07 3HAOMUX CHUTYaIlisX i?"s JOCTaTHIM MOSICHEHHSM;
BUIIPABJISIE HOMYIICHH] TOMIJIKH; TIOBHICTIO apTYMEHTYE
OOIpYHTYBaHHS MaTEeMAaTUUYHUX TBEPKEHb; PO3B’A3Yy€
3aBJaHHA 3 JOCTATHIM MOSICHEHHIM
AOITYpIEHT YCBIOMIIIOE HOBI JIJI HBOT'O MaTEMaTU4H1
107 bakrtu, ige’i, BMi€ JJOBOJIUTH MaTEMaTUYH1 TBEP/KCHHS 3
JOCTAaTHIM OOTPYHTYBaHHSIM; PO3B’A3Yy€ 3aBIaHHS 3
MTOBHUM TOSICHEHHSIM 1 OOTpPYHTYBaHHSIM.
AOITYpIiEHT BUIBHO 1 MPABWIHHO BUCJIOBIIIOE BIMOBIIHI
MaTeMaTU4YH1 MIpKyBaHHS, IEPEKOHINBO apTyMEHTYE
iX;caMOCTIITHO 3HAXOAUTH JHKepesia iHpopmMaIlii Ta nmparroe
Bucoxknii »11” | 3 HUMU; BUKOPUCTOBY€E HAOYT1 3HaHHS 1 BMiHHS B
180 6.-200 0. HE3HANOMUX JIJIT HhOT'O CUTYAIlisX;3Ha€ mepeaoadecHi
MIPOrpaMor0, OCHOBHI METO/M PO3B’sI3aHHS 3aBJIaHHS 1 BMI€
iX 3aCTOCOBYBATH 3 HEOOXIAHIUM OOIPYHTYBaHHSIM
AOITYpI€HT: BUSBIISE€ BapiaTUBHICTh MUCIICHHS 1
paIioHAIbHICTH Y BUOOPI1 CIIOCOOY PO3B’ I3aHHS
»12” | MaTeMaTU4YHO1 TPOOJIEMU; BMI€ y3arajJbHIOBATH U
CHUCTeMaTu3yBaTH HaOyT1 3HAHHS; 3JATHUN 710 PO3B’A3aHHS
HECTaHJApTHHUX 3aJ1a4 1 BIPaB
Hopmatuem ouiHIOBaHHA
baian KinbKicTh NOMIWIOK
110 15—16 i GinbIre
115 13—14
120 1112
128 9—10
137 7—8
144 °—b6
152 4
160 3
170 1+1 (merpyba)
180 1
190 1 (Herpy0a)
200 —
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