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3MICT IIPOI'PAMHU

IlosicHIOBaNBEHA 3aMTUCKa.

IIporpama criBfecinu 3 MaTeMaTHKH.

Crncok pexoMeH10BaHol JIiTepaTypu.

Kpurepii oliHIOBaHHS HABYAJIBHUX JOCATHEHD 3 MATEMATHKH.
3pa3oK 3aBIaHb JUlsl BCTYITHOI criiBGeciiu.



1. NOSICHIOBAJIBHA 3AIIUCKA

[Iporpamy cmiBbecii 3 MaTreMaTHKH PO3POOJIEHO 3 YPaxyBaHHAM BHMOT
[Iporpamu jisi 3aranbHOOCBITHIX HaBUAIBHUX 3aKiaamiiB «MatemaTtuxa. 5-11 xnacuy,
3aTBepuKeHol MinictepcTBoM ocBitH i Hayku Ykpainu (Hakaz MOH Vkpainu No 804
Bin 07.06.2017 p.)

Mera imauBinyansHol ycHoi cmisGeciaum 3 mpeameTy «Matematukay Juis
a61Typ1€HT1B Ha OCHOBI 6230B01 cepe/InBbOT OCBITH - OLIHUTH PiBEHH 3HAHE aGiTYpieHTIB
3 MaTeMaTHKH U1 KOHKYpCcHOro Bibopy Ha HaByaHHs y PAXOBOMY KOJIEJDKI
«KAI TEX» HAITIOHAJIBHOI'O YHIBEPCUTETY «KUIBCLKUI ABIAITMHWIA
[HCTUTYT».

IIporpama ckiapaerbes:

3 MepeNliKy OCHOBHMX IOHSTH i (akTiB airebpu Ta reoMmerTpii, sIki MOBHHHI
3HATH BCTYITHUKH;

3 TeopeM i GopmMyJl, 10 He Nepen0avyaioTh 10BeIeHHs a0 BUBE/ICHHS,

3 Tepesiiky OCHOBHHX MaTeMaTHYHUX BMIiHb i HABHYOK, SIKUMH Ma€ BOJIOJITH
BCTYITHHK.

Ha cniBGecifi 3 MaTeMaTHKH BCTYNHHK NOBHHEH MOKA3aTH:

= YITKE 3HAHHA MATEMaTHYHMX O3HA4YeHb | TEOpeM, OCHOBHHX (OpMYJI
anreOpu 1 reomeTpii Ta BMiHHS 3aCTOCOBYBATH iX JI0 PO3B’SI3yBaHHS 3314,

- BMiHHSl 9iTKO BUCIIOBITIOBATH MaTeMaTH4Hy JAYMKY B [TMCHLMOBIH (hopMi;

= BIICBHEHE  BOJIOJIHHSA HAaBMYKAMW  pO3B’SI3yBaHHsS BOpaB Ta  3ajauy
nepedaueHUMHU MPOrPaMoIo;

= Ma€ YsBICHHsS NP0 HAMIpOCTIL reoMeTpu4yHi (Iirypw Ta MareMaTHuHi
00’ €eKTH;

- MO’Ke 300pa3suTH HalpocTil reoMeTpudHi (Girypu, MaTeMaTHIHI 06’ €KTH;

= MOXE OINMCAaTH [HMChbMOBO MaTeMaTH4HI O00’€KTH 3a iX CYTTEBUMHU
BIIaCTUBOCTSIMH;

— MOJKe 1100y IyBaTH MOEIb 3a/1aui;

= pO3yMi€ 3MiCT 03Ha4Y€Hb, TEOPEM, MATEMATHYHUX [1OHSATE;

- MOYK€ BHUKOHATH HeoOXijHi Jil 3 yuciaMu Ta OOYMCIIIOBATH MaTeMaTHYHi
BHpa3H;

= MOK€ BIATBOPMTH O3HAUCHHS MAaTeMATHYHHUX IIOHATH i (QOPMYIIOBAHHS

' TBEPJUKEHb, 3HAXOAUTH IIPABUJIBbHI BIAMOBIII TECTOBUX 3aB/1aHb, 1€ HAJAIOThCSI
BapiaHTH MOXJIMBHX BiJUTOBIEH;

- MOJKe 3alMCaTH Ta CHPOCTUTU anrebpaiuHui BUpa3 3a JOTOMOTO (Ghopmyi
CKOPOYE€HOr0 MHOYKEHHs Ta IpaBuJI, il 3 qpodamu;

- MOJKE CaMOCTIMHO BHKOHYBaTH 3aBJaHHs, II0 mepeabadeni IporpaMoro
(po3B'A3yBaTH PiBHAHHS, HEPIBHOCTI, CHCTEMH PIBHSIHL Ta HEPiBHOCTEI, 3a1aui,
Oymysaru rpadikv (QyHKIiH, copomryBaTH Ta oGUMCIIOBaTH BHMpasH) |
apryMeHTye 1X po3B’s3aHHS B TUCHMOBIH (Gopmi;

— MO2K€ ITUCEMOBO O()OPMJIIOBATH PO3B'SI30K 3aBIaHb.

BerynHuk moBMHEH 3HATH:
- JiMcHI unca;
— BIZIHOILIEHHSI Ta MPOMOPLIi. BiJICOTKH;



palioHaJIbHI, ipparlioHaabHi, CTENIEHEeBl BUPa3H;

JTHIIHI, KBaIpaTHi, TPUTOHOMETPUYHI PIBHSIHHS 1 HEPIBHOCTI;

YUCIIOB] IPOIOPIILT;

(GyHKITIOHaIbHA 3aJIeXKHICTD. JIIHIMHI, KBaJpaTHI, CTereHeBl HyHKIIIT;
nobyoBa rpadikiB GyHKIIIH;

eJIEMEHTAapHI Ta FeOMETPUYHI (PIrypH Ha IJIOLIMHI, 1X BJIACTHBOCTI;

KOJIO Ta KPYT;

TPUKY THUKH;

JOTHPUKYTHUKH;

MHOTOKY THUKH;

reOMeTPHUYHI BeIMINHHU Ta X BUMIPIOBaHHS;

KOOPJMHATH Ta BEKTOPH Ha IUIOIIHHI;

reoMeTPHYHI ITepeMillleHHST,

npsSMi Ta TUIOLIMHK Y TTPOCTOPI;

OaratorpaHHuKu (pu3Ma, mipamiza), Tiza ooepTaHHs.

Berynmuuk mae BmiTu:

3JIaTHICTh BUKOHYBATH MaTeMaTUYH1 pO3paxyHKH (BUKOHYBATH Jlil 3 YMCIIaMH,
NOJIaHUMHU B pi3HUX (opMmax, Oil 3 BiICOTKaMH, CKJIaJaTH Ta PO3B'SI3yBaTH
3aJiayul Ha HaOJIuXKeH1 00YUCIIeHHs, MPONOPLIT TOLIO);

MEepeTBOPIOBATH YUCIOBI Ta OYKBeHI BUpa3u (PO3YMITH 3MICTOBE 3HAUYECHHS
KO’KHOI'O €JIeMEHTa BHpasy, CIPOLILYyBaTH BUPa3u Ta OOYMCIIIOBATH 3HAUEHHS
YHCIIOBUX BHpPAa3iB, 3HAXOIUTH YMCJIOBI 3HA4YeHHS BUpa3iB IPU 3aaHuX
3HAYEHHSX 3MIHHHUX TOIIIO);

OynyBaTu 1 aHami3yBaTu rpadiku GyHKIIOHATBHUX 3aJIe’KHOCTEH, pIBHSIHE Ta
HEPIBHOCTEH, MOCIIHKYBATH TXHI BIACTHBOCTI;

3aCTOCOBYBATH 3arajbHi METOJIM Ta IIPUHOMH y MPOIIECI PO3B'sI3aHHS PIBHSIHD,
HEPIBHOCTEH Ta IXHIX CUCTEeM, aHaji3yBaTH OTPHUMaHi PO3B'SI3KM Ta IXHIO
KUIBKICTE,

pO3B'si3yBaTH TEKCTOBI 3ajadi Ta 3adadi MPaKTHYHOTO 3MiCTy 3 ainrebpu i
MIOYaTKIB aHaJli3y, FeOMeTpil;

3HAXOJIUTH Ha PHUCYHKaX reoMeTpuuHi (irypu Ta BCTAHOBIIOBATH iXHI
BJIACTUBOCTI;

3HAXOJIUTU KIJBKICHI XapaKTepUCTUKH TIEOMETPHYHHUX (iryp (HOBKUHH,
BEJIMYMHU KYTIB, IO, 00'eMH;

aHajizyBaTH iH(opMaIliio, 1o nojgana B rpadidnii, TabJU4YHINA, TEKCTOBIH Ta
THIIIX QopMax.



2. IHPOI'PAMA CIHNIBBECIJIU 3 MATEMATHUKHA

Po3ai/iu, 10 BUHOCSTHCSI HA BCTYIHE

Bunpodysanus (cniBdeciay) 3 MaTeMaTHKH

3 IHCIHIJIIHE «AJreGpay»

Tema 3Mict
JIiTbHUKH HaTypaisHOro yrcia. O3Haku moaiisHocti Ha 2, 3, 9, 51 10.
Tema 1. [Mpocri Ta cknazeni uncna. Posknaganus yuces HA TPOCTI MHOKHHKHL.
[MOIUJIBHICTD CrineHUE JUTBHHK KUIBKOX uynces. HaiOnpmuil crnineHuil JinpHUK,
YUCEJI IB3aemHO mpocti uucna. CrijlbHe KpaTHE KinbkoxX uwmcell. Haiimenmne
CHiJIBHEKpATHE.
OcnoBHa BnactupicTh JipoOy. Cxopodenns napoby. Halimenmimii
CIINBHHN 3HAMEHHUK. 3BeJieHHs JIPoOiB 10 CHIBHOTO 3HAMEHHHKA.
Tema 2. [lopiBusnus npobis. JlojaBanHs, BiAHIMAaHHS, MHOMKEHHS 1 JiJCHHs
. 3BUYAMHI 3BUUAMHUX JpobiB. 3HaxoJukeHHs Jipoldy Bij uMcia 1 dmcnia 3a iforo
JIPOBU npoGoM.
[lepeTBOopeHHs 3BHUaiHUX ApOOiB y necsaTkoBi. Heckinvenni nepioauyuni
JiecsATKOBI pobu. JlecsiTkoBe HAONMMIKEHHS 3BHUAHOIO ApodY.
Binnomenus. OcHOBHA BIAacTHBiCTh BifHommenus. [Ipomopitis. Ocnosna
Tema 3. BJIACTHUBICTH Npomnopuii. Po3B’a3yBaHHS piBHAHE HA OCHOBI BJIIACTHBOCTI
BIJTHOIIEHHA I nponopuii. Bunankosa nojist. IMoBipHicTh BUNAAKOBOT TOIT.
TTPOITOPLIT BincoTKoBe BiMHOMICHHS IBOX YHCEN BiICOTKOBI  pO3paxyHKH.
[[psima nponopuiiiia 3aeKHICTh. 3a/1a4i Ha MPOIOPIiHHUI IO
Jlomatui Ta Bix’emui uncna. Yucno 0. KoopnunatHa mpsma.
Tena d. HpO’.I‘HJ'Ie}KHi HHCIIa. Mojyse umcna. i RUCHEE P.al_liOHaJIBHi qHcoa.
p ALIMI)HI Hoplﬁﬂﬂﬂﬁﬂ paIioHATBHUX YHCEIL. I[O,IlaBaHH%I, BIIHIMAHHS, MHOMKEHHS]
UYICIIA TA I HAJL | JNCHHS PAIOHANBHIX YHCCIL. BrnacruBocti JO/IABAHHS 1 MHOYKCHILS
HUMU PaLliOHATBHIX  YHCEIT. P03Kp11TTsI LY KOK. .H(?HIGHI IOJaHKH Ta iX
spesennd. Pisuanns. OcHoBHI BiactuBocTi piBHsiHHS. Koopaunarhd
[JIOIIHHA,
Tema S. JTiHiHHI pIBHAHHSA 3 OJIHIEIO 3MIHHOTO. PO3B’ sI3yBaHHs TIHIMHUX pIBHAHD.
JITHIVHI Po3B’sA3yBanHs 3ajlad 3a JIONOMOIOIO JIHIHHUX piBHAHB. PiBHAHHS sK
PIBHAHHS 3 OAHICIO MmaTemaTtHuna MOJIENb 3a/1a4i.
3MIHHOIO
Bupasu 31 3mimamMu. Llini pamionameri Bupaszu. Unciioe 3HaueHHs
Bupa3sy. ToTtoxui Bupasu. ToroxHicTs. TOTOXKHI NlepeTBOPEHHS BUpAasy.
JloBeneHHs: ToTOXHOCTEH. CTemiHb 3 HATYpaIbHHUM IMOKA3HUKOM.
BiactuBOCTI  CcTemeHs 3 HATYpaJbHHUM TOKasHHKOM. OjHouseH,
CrannaptHuit Buriasin onHowieHa. [liTHECEHHS OHOUYIEHIB JI0 CTENEHS.
MuosxenHs ogHowieHiB. Muorowren. [ToaiOni wieHn MHOTOWIEHA Ta TX
Tewma 6. sBefeHHs. JlojaBaHHst 1 BIJHIMAHHS MHOTOWIEHIB. MHOMKEHHs
HIJII BUPA3U OJIHOYJIEHA 1 MHOTOYJIEHA, MHOMKEHHS! JIBOX MHOIOWIEHIB. Po3knananus

MHOIO4IEHIB HA MHOXKHHMKH CIIOCOOOM BUHECEHHS CIIJIBHOIO MHOKHHKA
3a JIyKKH Ta criocoOoM rpymyBaHHS.

DopMynH CKOpOUEHOTO MHOKEHHS: KBaIpaT

IBOYWICHA, PI3HMLS KBauparis, cyMa i pisHuis Ky0iB. Buxopucranus
(opMyJT CKOPOUEHOTO MHOMKEHHS ISt PO3KJIaNaHHs MHOTOWICHIB Ha)
MHOYKHUKH,




Dynxkuig. O6nacts BuzHaueHHs 1 obnacte 3Hadens (ynkuii. Criocodu

! Tewma 7. . .
OYHKIT RaJaHHA (byHKI.[ll.. l_‘pa.(bI.If (GyHKIT. '(D:E/‘-I'{I{LUH SIK MATEMATHYHA MOJIENTh
eaybHuX nporecis. JliniitHa QyHKuis, ii rpadik Ta BIaCTHBOCTI.
PiBHSIHHS 3 BOMa 3MiHHMMH. PO3B 30K PIBHSHHS 3 ABOMAa 3MIHHUMH.
Tema 8. JliniitHe piBHAHHS 3 ABOMa 3MiHHMMHM Ta Horo rpadik. Cucrema JIBOX
CUCTEMU JIIHIMHUX |rinifiHuX piRHsSHE 3 JBOMA 3MiHHMMH Ta 11 po3s’s3ok. Posp’s3ysanms
PIBHSIHL 3]IBOMA  |cucTeM JIBOX JIHIMHHX PIBHSHB 3 JBOMa 3MIHHUMH: Tpadiuaum
SMIHHUMM crocoboM;  crmocoOOM  IIJICTAHOBKH,  croco®boM  JoAaBaHHS.
Po3B’s13yBaHHs 3aa4 3a JJOIIOMOTOIO CHCTEM JIIHIHHUX PIBHSHB.
Jlpobu. JIpobosi Bupazu. Pauionanbui Bupasu. JlomycTumi 3HaueHHs
Tena 9. sMiHHAX. OCHOBHA ].BJIHCTHBiCTB ﬂpoﬁy: Jit HaJl ﬂpoﬁam. Tomnmi
PAITIOHAJIBHI [1epeTBOPEHHS pamonanm,nx BUPA3iB. PaLIlOHaJI.BHI PIBHAHHSL
BIPA3I Ple{OCHHbH] PIBHSHHS. .POBB SI3yBaHHs palioHaNbHUX piBHSAHL. CTeniHb
8 ITMM TIOKa3HUKOM 1 Horo BiactuBocri. CraHAapTHUH BUIVISL
urcia. Dyukiist y = kx , 11 rpadik i BIACTHBOCTI.
dyuxiis y=x> Ta ii rpadik. KsagpaTtHuii KopiHb. ApHPMETHIHHI
( Tena 10. KBaﬂpa’l‘HIiji K(?piHb. PigHstHHSA x?:a. Panionaneni uncna. Ippanionansui
KBMHI YHCIIA. l[mcmuqﬂcna. I‘IHCJIOBI MHOKHHH. Eranu PO3BHTKY HHCIa.
KOPEHL JIIACHI ApPl(l)MCTI/l.‘{HIrII/[ KBaJpaTHHH KOPiHb 3 ‘no6kay, npoGy i crenens.
YUCTIA I[o6y1j01< I uacTKa KBaJpPATHMX KOPCHIB. TOT.O)I(HI HEPETBOPEHHSI
BHpA3iB, [0 MICTATH KBaJpaTHi KkopeHi. DyHKmigs y=x , i rpadik i
BJIACTHBOCTI.
KBajiparHi piBHsHHS. HernoBHI kBapaTHI pIBHSHHS, IX pO3B’S3yBaHHSI.
Tema 11. Ddopmyna i(OpGHiB KBaJPaTHOTO piBasirust. Teopema Bieta. KBa)IpE.lT‘HvHI?
KBWHI [Fpeanen, foro xopex, P03KnagaHHﬂ KBaJ[PATHOIO TPUWICHA HA JIHiHHI
PIBLISTHELS MHOXHHKH. PO3B’I3yBaHHSA pPIiBHSIHB, SKI 3BOJUTBCSL JIO KBAJPATHAX.
Po3B’s13yBaHHs 3aJia4 32 JOMOMOTOIO KBaJpaTHHUX PIBHSHL Ta PIBHSHD,
SIKi 3BOJIATHCS IO KBaJPATHHX.
Uucnosi HepiBHOCTi. OCHOBHI BIACTHBOCTI YHCJIOBHX HEPIBHOCTEH.
[TounenHe pomaBaHHA 1 MHOMKEHHS HepiBHOC_Te?I. 3acTocyBaHHs
BIACTHBOCTEH UHCIOBHX HEPIBHOCTEH [UIsl OLIHIOBAHHS 3HAYEHHS]
Brpasy. HepieaocTi 3i 3MinHuMu. JliHiitHi HepiRHOCTI 3 O/IHIEIO 3MIHHOIO.
' Tema 12. Po3p’s30k HepiBHocTi. Ywuciori npomikku. OO’enHaHHs Ta mnepepiy
HEPIBHOCTI UHCIOBHX TPOMIKKIB.
Po3B’a3yBaHHs TiHIHHUX HEPIBHOCTEH 3 OJIHIEO 3MIHHOKO. PIBHOCHIIBHI
HepiHocTi. CucreMu JiHIHHMX HEpIBHOCTEH 3 OIHIEIO 3MIHHOMO, iX
03B’sI3yBaHHSI.
@Oyuxmii.  BrnactuBocti  (yHkuii:  Hyml  QyHKOI, IPOMDKKH
BHAKOCTAJNOCTI, 3pocTaHHs 1 cmagadHs ¢yukuii. Halimpocrimi
Tema 13. neperBopenns rpadikip dymkmiit. @ymkuis y=ax*+bx+c , a#0, ii
KBAJIPATUYHA rpadgix i BuactuBocti. KBajpaTHa HepiBHiCTh. Po3p’sA3yBanus
OYHKIIISA KBajipaTHHX HepiBHOCTeil. Po3B’sI3yBaHHS CHCTEM PIBHSAHB JIPYroro
cTereHs 3 JBOMa 3MIHHHMH. PO3B’SI3yBaHHsS TEKCTOBHMX 3ajiad 33
ITONIOMOTOI0 CHCTEM PiBHSHB.
Tema 14. MaTeMaTHUHE MOJCITIOBaHHS. BincoTkoBi pospaxyHku. Popmyiia
EJIEMEHTH CKIaAHUX BizcoTkiB. Bumamkoma momis. MMoBipHicTh BHNAIKOBOI
[TPUKJIATHOI noit. Cratuctruni nani. Cocobu nonanus nanux. Yacrora. Cepenne
. MATEMATHUKH BHAUCHHSI.




UucnoBi nocniioBHocTi. ApudMeTHUHA Iporpecis, i1 BIACTHBOCTI.
Dopmyiia n-ro wieHa apudmMeTHuHol nporpecii. CyMa nepuivx # €WieHis
Tema 15 apu(mMeTHuHOi nporpecii. I'eomerpuuna mporpecis, 11 BIaCTHBOCTI.
‘{%O]él (Dopmynan-ro“ YIeHa FCO'I.\./[eTpI/ItlH(‘)'l' nporpecii. Cyma nepuiux n ‘-IJ'[GH?B
[TOCIIIOBHOCTI IEOMETPHHHOT  Mporpeci. HeckinyeHHa TreoMeTpH4YHa NpOTpecis
(g#1) Ta ii cyma.
IPo3B’s13yBaHHsI BIIpaR i 3aJ1a4 Ha MPOTpecii, B TOMY YHCIII MPHKIIAHOTO
BMICTY.
Tema 16. CHHyC, KOCHHYC, TaHIM€HC Ta KOTAHTE€HC YHCIIOBOTO apryMeEHTY.
TPUI'OHOMETPHUYHI  |OcHOBHI CHIiBBiZHOIIEHHS MK TPHTOHOMETPHYHUMH (DYHKITISIMH
BUPA3U TA IX onHoro aprymenty. @opmynu 3BeneHHs. QopMynd OoNaBaHHS Ta
I[IEPETBOPEHHA HACJIJIKY 3 HUX.
Tema 17. [loximma (bymfui'f B TOYII]. Taﬁﬂﬁluﬂ Tloximmx (byHKu,iii". (I)i?,HLIHHl\;I.Ta
HOmm{m. [COMCTPHIHUH 3MICT TOXIAHOL. Pirusnnsg NOTHYHOT 1O rpajika
; TIPABIJIA (pyHKIIT B TOYII. prmuna 3HAXOJUKEHHS TOXINHOT CyMH, ,uo6ymy7
JUAGEPEHLIOBAHHL, HaCTKH JIBOX Gyukiii., [TpaBuio 3HAXOJKEHHS MOXIAHOT CKJIA/IEHOT
TOCTIDKENILST (DVMII?’A(I))(HK{_UL Jlocrarust  ymoBa 3pOCTaHHs (cnapanus) u(b_ymcun na
JIOLIOMOTOIO TIOXHOL POMDNCKY. Excrpemymu (1)“yHKIl11. O3H3'—I€I.{H.H Hau6'uummoro i
HaiiMeHuoro 3ua4essb Gyuxuii. [ToOynosa rpadikis pyHkiii
Tema 18. [ToxazHuKoBi, ippanioHalbHI, CTENEHEB] Ta Jorapu(MidHi BUpa3u Ta ix
BUPA3MU TA IX neperBopenHs. Jlorapugm Ta  Horo  BimactuBocTi.  OCHOBHAQ|
[TEPETBOPEHHA morapudmMiuna TOTOKHICTE. JIoBeIEHHS TOTOXKHOCTEH.
Haitrpocrirmi parioHanbHi, ippamionansHi, [IOKa3HUKOBI,
rorapu()MivHi Ta TPHIOHOMETPHYHI PIBHSHHS Ta HECKJIA/IHI PIBHSHHS,
SKi 3BOAATBCA 0 Haiimpoctimmx. Haiinpocrimi panioHnanbHi,
[OKA3HUKOBI, JIorapu(MidHi, IPOCTI TPUTOHOMETPUYHI HEPIBHOCTI T4
Tema 19. HECKJIa/[HI HEPIBHOCTI, $IKI 3BOJATBCS JO Halinpoctimux. Merojau
PIBHSIHHSI, HEPIBHOCTI |po3p’si3yBanHst  panioHaNbHUX, IppalllOHAJBHUX, [TOKa3HHKOBHX,
TA IX CUCTEMMU lorapu(MIYHUX Ta TPUTOHOMETPUUHHMX PIBHSAHL 1 HEPIBHOCTEH.
CucrteMu JIIHIHHUX piBHAHL 1 HepiBHOCTeH. CHCTEMH PIBHSIHD, 3 SKHX
( xoua 6 ojiHe Apyroro crernens. Po3r’si3yBaHHs pIBHIHB 1 HEPIBHOCTEH 3
napameTpaMu. Po3B’si3yBaH s TEKCTOBHX 3a/1a4 3a JIOIOMOTOFO PiBHSIHb
Ta IX CHCTEM.
Tema 20. [MepBicHa (yHKII, BU3HAUCHHH IHTErpaj, KPUBOJIHIAHA Tpamelis.

IIEPBICHA TA Tabnung nepsicHux ¢yHxmid. [IpaBuna 3Haxo/keHHS MEpPBICHUX.

BU3HAUYEHWIA IHTETPAJT [ @opmyina Hetorona-Jlei6rina. O6UHCIEHHS IO IIOCKHX (iryp.
Tema21.

EJIEMEHTH [lepecTaHOBKH, KomOiHaIi, posmiteHHs(0e3 [IOBTOPEHb).
KOMBIHATOPUKH.  [Kombinatophi mpaBuina cymd Ta J00yTKY. IMOBIpHICTH BHIIAIKOBOI
ITOYATKHU TEOPII momil. BubipkoBi XapakTepHCTHKH: po3max BHOIpKH, MoJa, MejiaHa,

MIMOBIPHOCTEM TA  (cepenne 3nauenns. I'padiuma, Tabmuuna, TekcToBa Ta iHmn (opmu
MATEMATHUYHOI MOJAHHS CTATUCTHYHHX JAHUX
CTATUCTHUKH
‘ 3 nuenuninu «Ceomerpisi»
Tema 3micT
Tema 1. [Ceomerpuuni ¢irypu. Touka, mpsiMa, Bipi3oK, MPOMiHb, KyT Ta iX
HAMITPOCTILLI BIAcTHBOCTI. BuMiproBanHs Bimpi3kiB 1 KyrTiB. bicektpuca KyTa.
TEOMETPUYHI ®IT'YPU [Bixcranh MK JBOMa TOYKaMH. BHMipioBaibHi, Kpecaspchbki Ta
TA IX BJJACTUBOCTI |tonmoMixHi iHCTpYMEHTH, IOBUKOPUCTOBYIOTHCS B T€OMETPI.




CyMikHI Ta BepTHKaIbHI KyTH, IX BiacTupocTi. Ilapaneneni Tal

Tema 2. epHeHIuKyIspHi npsiMi, 1x BnactusocTi. [lepnenmukynap. Bincrans
B3ACMHE Bij Touku Jgo mpsmoi. Kyr Mk JgBoMa IpIMHMH, 1O
PO3TAIITYBAHHSI nepeTHHAIOTheA. KyTu,yTBOpEHi IpH MepeTHHi ABOX NPSIMUX CIUHOIO.
[TPSIMUX HA TIJIOIMHI [O3naku mapanenbHOCTI npsSMEX. BacTHBOCTI KyTiB, YTBOPEHHX IIpH
nepeTHHi HapaJieIbHUX IPSIMHX CIUHOIO.
TpukyTHHK i Horo exeMeHTH. PiBHicTE reomeTpuunmx Qiryp. O3Haku
piBHOCTI  TpuKYTHHMKIB. Bmmu  TpuxyrHukiB. PiBnoGenpemnmit
Tena 3. TPHKYTHHK, I‘/’lOI’OBJ’IaCTHBOCTi. Ta 03HAKH. Bucora, Gicexkrpuca i Meﬂiaga
TPUKYTHUKHN TPUKYTHUKA. O3Haku  piBHOCTI HPAMOKYTHHX  TPHKY THUKIB,
BiacTHBOCTI NPAMOKYTHHX TPUKYTHHMKIB. Cyma KyTIB TPUKYTHHKA.
30BHILIHIA KyT TPUKYTHMKa Ta HOro BJAcTUBOCTL. HepiBHICTH
TPUKYTHHKA.
| Komno. Kpyr. Joruuna 10 xoua, i BmacTuBicTs. Koo, onucane HaBKOJIO
tpukyTHHKA. Koo, BiucaHe B TPUKYTHHK. 3a1aya Ha noOy/10By Ta 11
pO3B’s13yBaHHSI.
Tema 4. OcHoBHI 3a1a4l Ha 100y 10BY:
KOJIO 1 KPYT:. -moOyI0Ba TPUKYTHHKA 33 TPhOMA CTOPOHAMH;
I'EOMETPHUYHI -1o0y10Ba KyTa, 1110 JOPIBHIOE 1TaHOMY;
[MOBY1IOBU -1o0y10Ba GiCEKTPUCH HaHOTO KyTa;
-I1OJI1LJT JIAHOTO BiJipi3Ka HABIILI;
-mo0OyzmoBa  IpsAMOl, sKa NEpPHeHJMKYJspHa [0 JaHoi IpsAMOol.
["'eoMeTpHuHe Miclie TOUOK. MeTo1 reOMEeTpHYHHX MICIlb.
YoTupukyTHHK, ioro  enementd. [lapanmenorpam Ta  foro
BJIACTUROCTI.
Tema 5. O3HaKku napaesiorpama. Hpi_{MOKyTHHK,. pomb, KBagpaT Ta 1x
YOTUPUKY THUKA BHaCTHBOCTI.TpaHeHIH. Briucani ta onucani 4oTHpUKYTHHKH. Brimcari
Ta [IEHTPAIBHI KyTH.
. Teopema @aneca. Cepe/tHs JiHisS TPUKYTHHKA, ii B1acTuBoCTi. Cepenns
UTiHisl Tpanelii, 1l BJIaCTHBOCTI.
Tena 6. V3a}“an5He.Ha Teopema dareca. HO,[[i6H.i TPUKY THUKH. Q3HaKH
m Oﬁ{TCTb HO,H.I6HOICT1 TPUKYTHHUKIB. 3?.0T00)/B3HH$I MOJIOHOCTI TPUKYTHHKIB:
TPUKYTHIKIB -Cepe/Hi POTIOPIIHiHi Bi/PI3KH B MPAMOKY THOMY TPHKYTHHKY;
-BJIACTHBICTH OICEKTPUCH TPUKYTHHKA.
MHOrOKYTHHK ~ Ta  #oro ememeHtd. Omnykni H  Heomykii
Tema 7. MHOTOKYTHHKH.
MHOTI'OKYTHUKH. CymMa KyTiB ONYyKIOrO MHOTOKYTHMKa. Brucani #  omnucasi
ITJIOLLI MHOTOKYTHHKH. [ [oHATTS 110111 MHOTOKYTHHKA. OCHOBHI BJIACTHBOCTI
MHOI'OKYTHHKIB o
[ Li1o1a mpsIMOKYTHHKa, TTapajiejiorpaMa, TpUKyTHHKA. [Toima Tpanerii.
Tena 8. Teopema Hi(paropa. [Tepnenaukynsp i moxuna, ix BractuBocTi. CHHYC,
PO3B SI3YBAHHS I((ZOC.HH'yC i Taurenc rocTporo KyTa MPAMOKYTHOTO TPHKYTHHIA.
P SIMOKY THIX HIBBIIHOMIEHHS ~ MDK ~ CTOPOHAMHM 1 KyTamm  HPSMOKYTHOTO
 TPUKYTLMKIB TpHK?(THI/lKa. 3HaueHHsl CHHYCA, KOCHHYCA i TaHrenca JESKHuX KyTie.
Po3B’s13yBaHHsI NPIMOKYTHHX TPUKYTHHKIB. [IpuKiaii 3amayi.
CuHyc, KOCHHYC, TaHreHc KyTis Big 0° go 180°.
TotoykHOCTI:
Tema 9. sin (180° —x) =sinx; cos (180° —x) =— cosx;
PO3B’SI3YBAHHAA sin (90° —x)=cosx;  cos (90° —x) = sinx.
TPUKYTHHKIB OcCHOBHI TPHIOHOMETPHYHI TOTOXHOCTi. TeopeMH KOCHHYCIB i

cunyciB. Po3p’a3ysanus TpukyTHUKIB. lpuisiajni 3agaui. ®opmynu
TS 3HAXO/KEHHSI TIOI TPUKYTHHKA.




Tema 10.
T[TPABUJIBHI
MHOI'OKYTHUKHM

[TpaBunbHI MHOTOKYTHUKH. @OpMYIH pajiyciB BIHCAHKMX 1 ONHCAHUX]
KiJI  NpaBHIBHMX ~ MHOroKyTHHKIB.  [lo6ymoBa  mpaBHIIBIHHKX
MHOTOKYTHHKIB.J{oB:k1Ha kona. JloxkuHa ayru kona. [lnoma kpyra ta
HOro YaCcTHH.

Tema 11.
JIEKAPTOBI
KOOPOIMHATH HA
[TJIOIIWHI

[TpamoxyTHa cucremMa KoopauHaT Ha IwommHi. KoopauHaru
CCpelIMHM BiApi3ka. BincTaHp MK OBOMA TOYKAMM 13 3aJaHHUMH
KOOp/HHaTaMH. PIBHAHHS KoJa i mpsamMof.

Tema 12.
TEOMETPHUYHI
. IHEPETBOPEHHSI

[lepemimenns Ta ioro BmactusocTi. CHMETpis BiIHOCHO TOYKH i
npsiMoi, IOBOPOT, Mapalie/ibHe IepeHeceHHs. PIBHICTE biryp.
[lepeTBopenns momiOHOCTI Ta #ioro  BIacTUBOCTL. | 'oMoTeTis.
IonibnicTe ¢iryp. [Tnomi noaibuux Qiryp.

Tema 13.
[IOYATKOBI
BIJIOMOCTI 3
CTEPEOMETPI{

B3aemMHe  posTalmnyBaHHST  NPSIMHX Yy TIPOCTOPI. Bsaemne
posTamryBannd IomMH. B3aecmuHe  posTamryBaHHS  TpsMOi  Tal
mtomwuny. [lepnenpuxynap pomnommuu. Ilpsma npusma. ITipamina.
[lnoma mnosepxui ta 00’eM npusmu imipamimu. [umingp. Komye.
Kynsa. Ilnomi moBepxoHb 1 06’eMH I1MJIiHApa, KOHyca 1 Kyl
Po3B’a3yBanHs 3a7a4 Ha OOYMCIIEHHS IUIOLI MOBEPXOHB i 06’ eMiB, Y
[TOMY YHCITi IPUKIIAJHOTO XapaKTepy.

Tema 14.
KOOPJJMHATHU BEKTOPA
HA TIJIOIIMHI.

( I'EOMETPHUYHI
[TEPEMIIIIEHH

[IpsiMoKyTHA cucTeMa KOOpAMHAT Ha IUIOIMHI, KOOPJHHATH TOYKH.
Bincrane Mixk JBoMa Toukamu. KOOpAHHATH cepemwHH Biapiska.
PiBHsHHA mpsamoi Ta kona. [loHATTS BekTOopa. MoOmyib BeKkTOpa.
KonineapHi, npoTunexHi, piBHi Bektopu. Po3kian Bekropa 3a asoma
HEeKOJIHeAPHHMH BeKTOPaMH.

Koopaunat BexTopa. JlonaBaHHS, BiIHIMAHHS BEKTOPiB, MHOKEHHs
BeKTOpa Ha 4ncito. KyT Midk BEKTOpaMu, CKaJISIpHUI T00YTOK BEKTOPIB.
BrnacTuBoCTi cKalsipHOro J100yTKY BekTopiB. KyT Misk BekTopaMmu, 1110
BajlaHi KOOpPJHHATAMH. YMOBH KOJIiHEAPHOCTI Ta MEPIEHANKYIAPHOCTI
BEKTOPIB.

OcHOBHI BU/IH Ta 3MICT T€OMETPUYHHX MEPEMILICHE Ha IUIOWKMHI, Pyx,
CHMETpIsl BIIHOCHO To4KkH Ta mpsamoi. [lapanensHe mnepeHeceHHs,
nosopot. PiBHICTE Qiryp.

Tema 15.
[TPAMI TA TUIOIIMHHA Y
TTPOCTOPI

AKcioMH Ta TeopeMH cTepeoMeTpil. Biaemie posMilueHHs NmpsMuX,
MPsAMOI Ta IUIOLIMHM, IUIOUMH Y HPOCTOpl. AKCIOMH MHMOOIKHHX
[PSIMHX.

[lapanespHICTD MPAMEX, IIPAMOI Ta IUTOIMHH, TUIoNHH. [lapanensie
pOeKTyBaHHS. llepneHAMKYISpHICTh NMPSIMHUX, MPSMOI Ta IJIOIIHHH,
NBOX IUIOLIMH. Teopema mpo TpH HepreHaukyyispd. OproroHajbHa
MpPOEeKILis.

Bigcranb BiJi TOYKH 1O IUIOIIHHH, Bl HpsAMOI JI0 TapajielbHoi ii
IUVIONMHH, MK TapaJleTbHHUMH  IUTOIUHAMH.  Bincrane  Mix
MIMOOIKHEME TPIMUMH. KyT MiX NpAMUMH, TPAMOIO Ta IUIOLIHHOIO,
romuHaMy. JIBorpaHHuH KyT, JiHIHHUH KyT JIBOTPAaHHOTO KyTa

Tema 16.
KOOPJIMHATHU TA
BEKTOPH V ITPOCTOPI

[TpssMOKyTHA cHCTeMa KOOPAMHAT Y TIPOCTOPi, KOOPIMHATH TOYKH.
Binctanbs Mk ABOMa ToukaMu. KoopiHHaTH cepeiuiy BijpiKa.

[lonsarrss Bexkropa. Mojyns Bekropa. KojiHeapHi, piBHI BeKTOpH.
Koopaunary BekTopa. JlojaBaHHsl, BiiHIMAHHS BEKTOPIB, MHOKEHHS
BekTopa Ha uucio. CHMeTpis BiIHOCHO MOYATKY KOOpIAMHAT T
KOOPIMHATHHUX IuTonMH. KyT MiK BeKTOpamH, CKalsspHHH JI0OYTOK
BekTOpiB. BnactuBocTi ckamspHoro mo0yTky BekTopiB. Kyt Midx
BEKTOPaMH, IO 3aJaHl KOOpJHHATAMH. YMOBH KOJIIHEAPHOCTI Ta

[EePIECHIMKYJISIPHOCTI BEKTOPIB.




Tema 17,
MHOT'OI'PAHHHWKH TA
TIJDIA OBEPTAHHS

Mmnororpannukn Ta ix enementH. Ilpu3ma, napaneneninen, nipamina.
PosropTku mpusMmu, nipamizu. Ilepepizu npusmu, mipamigu. Ilnoma
noBepXHi Ta 00’eM Ipu3Mu, lipamizu. 3pizana mipamiga. Tina
oOepTaHHsA, OCHOBHI BHIH TN 1 IOBepXoHb obepramms. L{uminp,
ikoHyc. [Inoma nosepxui Ta 00’eM nUNiHJpa, KOHYCa. 3pisaHuil KOHYC.
[lepepepisu nmmingpa #f KoHyca: OCBOBI Iepepisu, nepepisn
MJIOIMHAMH, MTAPANEILHIMHU X OCHOBAM.

[Troma cepu, 06’ em kymi. [Tepepis Kyii IIOIKHOIO.




OCHOBHI MATEMATHUYHI BMIHHS I HABUYKU

3 AUCHMILIIHU «AJiredpay

Tema Bumoru 710 piBHA BMiHb, 3HaHb Ta HABHYOK abiTypicHTa

Haegoauth npukaagu: npoctux i CKIAJEHHX uHMCEN; MapHUX |
HENapHUX YHCEIT; Yhcell, 110 AUIAThCS Haliio Ha 3, 5, 9, 10.
Mopmy.i0€: O3HAYEHHS MOHATH: AUILHUK; KPATHE; MPOCTE YHCIIO:
CKJIaJIEHE YHCIIO;CIIUIBHUH JIIBHUK; CIIJILIHE KpaTHe;

O3HAaKHM MoJIIbHOCTI Ha 2, 3, 5, 9, 10.

Tema 1. Onucye npaBuaa 3HAXOMMKEHHST HAWOIIBIIOrO CHIJIBHOTO IiTBHUKA
[TOAUJIBHICTD (HCJ) i naiimenioro cninenoro kparuoro (HCK) kinpkox umcer.
UUCEJI Po3B’s13ye BipaBm, o nepeadavanThb:

BUKOPHUCTAHHS O3HaK MOAUIBHOCTI umcen Ha 2, 3, 5, 9, 10
PO3KJIalaHHd  HATypallbHHX  YHCeNl Ha [POCTI  MHOMKHHKH,
BHAXOJDKEHHS CIIJBHHMX JUIBHUKIB Ta CHIMBHHX KPATHHX JIBOX -
TPHOX  4Mcen, Halbinpuioro cmineHoro minmbHuka (HCJ) i
HaiMeHIIoro ciiybHoro KparHoro (HCK) nsox—rprox uncen.

HagoauTs npukiaagn: 3BHYaliHuX ApoGiB; JECATKOBUX JIpobiB,
30KpeMa HECKiHYEeHHUX NMEePIOIUYHIX ACCATKOBUX IPOOiB.
(DopmyJI10€ OCHOBHY BIACTUBICTE JIpo0Yy.

Onucye mpaBuia: MOPIBHIHHS, D0JABANIS, BiJIHIMAHHS, MHOKCHHS i
JIIEHHS 3BMYaiHUX JIpoGiB; NEPeTBOPCHHs 3BMYAHOTO Ipoly B
NECATKOBHH; 3HAXOJDKEHHs P00y BiJl UKMCIIA Ta YHCTIA 3@ HOTo poboM.
Po3B’s13ye BIpaBm, 10 nepeadavanTh:

CKOPOUYEHHs Apo0y 1 3BeJeHHs JpoOiB 10 CHINBLHOrO 3HAMEHHHUKA,
MOPIBHSHHS JApo0iB; M0JABAHHA, BIIHIMAHHI, MHOXEHHS 1 TiTeHus
3BHYAlHUX Ap0o0iB;3HAX0LKEHHS Apo0Yy BiJ YKMC/Ia Ta YHCia 3a HOro)
poOOM; 3aIKC 3BUYAHHOTO AP0y y BHITSIL AECATKOBOTO Apoby.
Po3B’s13y€ TeKCTOBI 3a1a4i.

Tema 2
3BUYAMHI
JAPOBH

HapoauTh NpHKIAAH TPOTOPIIRHAX BEJMYMH; BUIIAIKOBUX MO/Iil.
Omnuecye TNOHATTS: BIZHONIEHHS; HMOBIPHICTH BHMNAAKOROT MO
[psiMa IpONOpHiHiHa 3aIeKHICTh; KOJIO; KPyT; KPYTOBHil CeKTOP.
@opmyiio€: 03HAUSHHS IPOIIOPIIi; OCHOBHY BIACTHBICTH MPOIOPIIIi.
Banucye i noscnroe GpopMyIH TOBXKHHH KOJIA 1 IUIOIII KpyTa.
Hazusae HaOMKEHE 3HAUCHHS YHCIIA TT.

Tema 3. Po3B’s13ye BpaBu, 1m0 nepeadavanTh:
BIJIHOILIEHHA 1 3HAXO/DKEHHSI BIAHOIICHHS 4HCEJI 1 BEJIHYMH, 3HAXOJDKCHHs

[TPOITOPLIIT HERIJIOMOTO YJIeHA MPOIOPIIT;

3AlUC BUICOTKIB y BHIUISJ 3BHYAHHOrO 1 JECATKOBOrO Jpobis;
BHAXOJDKEHHS JOBXKMHU KOJIa 1 IJIOIII Kpyra;
o0yI0BY Ta aHali3 CTOBITYACTHX JiarpaM, aHalli3 KpyroBUX Jiarpam.
Po3B’s3yec:
TPH OCHOBHI 3a/laui Ha BIJICOTKH; 3a/1a4l HA MPOIOPLIHHI BEJIHUMHH i
PONOPLIHHMI OMIN; 33/1a4i HMOBIPHICHOTO XapakTepy.




Tema 4.
PALIIOHAJIBHI
YUCJIA TA
JIT HAJT HUMW

HasoauTh NpUKJIAIN J0IATHHX Ta BiJl' EMHUX YHMCEIL.

Hasupae: MOmynb 3a7aHOrO YHCIIA; YHCIIO, MPOTHIIEKHE JAHOMY)
Koe(iieHT OyKBEHOTO BHpa3y.

Po3miznae i 306paxye:

[IEPIIEHMKYJISIPHI I TapaiesbHi npsiMi;

KOOPAMHATHY TIPSIMY; IIPAMOKYTHY CHCTEMY KOOP/IMHAT Ha MJIOLHHI.
Posniznae noniGui nomanku.

Onucye noHATTS: MOJlY/Ib YKCIIA; PALIOHAILHE YUHCII0; KOOPIHHATHA
MpsiMa; KOOPAMHATHA IUIOLHHA; MOAIOHI IOAaHKH; TIepIeHIUKYASPHI
[PsIMI; NapajiesIbHI IpsIMi.

DopmyJ0€: MpaBuiia BUKOHAHHS YOTHPLOX apU(DMETHUYHHX Tiif 3
JOJIATHUME 1 BUU'EMHHMH YHMCIIAMH; PO3KPHTTS JIY’KOK, 3BEJIEHHSI
MOMIOHHX JI0JIaHKIB; OCHOBHI BIACTHBOCTI PIBHSIHHSL CTOBITYaCTHX
ITiarpaM Ta aHai3 KpyroBHX.

Po3B’si3ye Bnpabm, mo mnepeabavaroThb: 3HAXOJUKEHHS MOJLYIIS
YHCIIA; MOPIBHSHHS PalliOHANBHHX YKCEN; MOMABAHMHS, BiAHIMAHHI,
MHOYKEHHSI 1 JIICHHS palliOHATEHHX YHCEN; OOYHCICHHS 3HAYCHD)
YMCJIOBMX BHPAa3iB, IO MICTATH JOJATHI i Bia eMHI uHcha;
PO3KPHTTS JYXKOK, 3BEICHHs MOAIOHHX MOMaHKIB;, 3HAXOIKEHHS
KOOP/IMHATH TOYKH Ha KOOPJAMHATHiif psMiit Ta moGy1oBy ToukH 3a ii
KOOPAMHATOIO; 3HAXOJUKEHHS KOOPIAMHAT TOYKH Ha KOOPAMHATHIiH
omuii  ta no0yoBy TOUKH 3a il KOOpIAMHATAMH; TMOGYIOBY
MCPICHANKYISPHUX 1 TapajiebHUX NPSMHX 3a JOIMOMOIOIOJIHIHKH i
KOCHHIIS,

o0yZOBY OKpeMHX rpadikiB 3aesKHOCTe MiK BETHIMHAMH 110 TOYKAX )
anayisye rpadiku 3anexHOCTEH MDK BelMYHHAaMH (BijcTans, dac:
TeMIIEpaTypa, 4ac TOIIO).

Po3B’s13ye: piBHSHHS 3 BUKOPHCTAHHSM [TPABHII, 1O IPYHTYIOTECS Ha
OCHOBHHX BJIACTHBOCTSIX PIBHAHHS; 3a/1a4i 38 JOMOMOTOIO PiBHSHb.

Tema 3.
JITHIMHI PIBHSHHS
3 OJTHIEIO
3MIHHOIO

Po3niznae niniline piBHSHHS cepell TaHUX PiBHAHB.
HasoauTe npukiaam JIiHIHHUX PIBHAHE.
XapaxkTepusye erand po3B’A3yBaHHsA 3ajadyi
PIBHSHHS.

Po3B’a3ye: JiHifiHI PIBHSHHS 3 OZHICIO 3MIHHOKIO 1 PiBHAHHS, IO
BBOJSATHCSI 10 HUX; TEKCTOBI 3a/1adi 3a JOMOMOTOIO JIHIHHEX PIBHSHH
3 OJIHIEIO 3MIHHOIO.

3a JIO0IOMOTIOH

Tema 6.
L{JII BUPA3U

Posmiznac: yncioBi BMpasy i BUpasu 31 SMiHHHMHE; i BHpasy;
TOTOKHI BHPA3H; OMHOWICHH; MHOTOYJIEHH.

HagoauTh NpuKIaam 3a3Ha4eHUX BUPA3iB.

MopMyJi0€:  O3HAYEHHS: OJHOWIEHA, CTENEHs 3 HATypalLHHM
MMOKA3HUKOM,MHOTOUJICHA, II01I0HHX YWIEHIB MHOTOYJIEHA;
BIACTHBOCTI CTENEHS 3 HATYPATBHUM TOKa3HHKOM;

MpaBuia: MHOXKCHHS OJIHOYJIEHA | MHOTOYJIEHA, MHOMEHHS [IBOX
MHOTOUICHIB.

3anucye i o0rpyHTOBYE: BIACTHBOCTI CTENEHA 3 HaTyPalbHHM
[IOKa3HUKOM; (POPMYJTH CKOPOYEHOI'O MHOKEHHS.

P03B’s13y€ BIpaBu, 1o rnepeadavanThb:

OOuMCIIeHHS 3HAUeHb BUPA3iB 31 3MIHHMMU; 3BeJICHHS OJHOYICHA JI0
CTaHIApTHOIO BHUIVIALY; IIEPETBOPEHHsSI JIOOYTKY OAHOYIEHA i
MHOTOYJIEHa, CYMH, pi3HHII, HOOYTKY [BOX MHOTOWIEHIB V]
MHOIOWIEH; PO3KJIAJ@HHs MHOTOWJIeHA HAa MHOMXHHKH CIIOCOO0M
BHHECCHHs CIIIBHOIO MHOJKHHKA 3a JYIKKH, CIIocOOOM IpynyBaHHS,




3a (opMyJaMH CKOPOUEHOr0 MHOXEHHS Ta i3 3aCTOCYBAHHAM
NMEeKINBKOX  CII0c00iB; BUKOPUCTAHHS 3a3HAYEHHX IIEPETBOPEHH Y
nporieci po3R’sI3yBaHHs PiBHSIHb, JIOBEJICHHS TBEP/PKEHE.

Haponurth npuxiaaau: (QyHKUIOHAIBHUX 3aNeKHOCTEH; MiHIHHMX
(hyHKIIIH,

[TosicHIOE MOHSITTS:

obnacte BU3HAueHHs (QYHKNIi; obnacth 3HadeHb (yHKUIT, rpadik
(yHKILIT.

D opmyJ1I0€ 0O3HAYCHHS MOHATE: QYHKIis; JTiHiHHa QyHKITIA.

Tema 7. Hasuac i xapakrepusye criocoOu 3aanust pyHKII,
OYHKLIL Onucye noOymoBy rpadika Qynknii, 3amaxoi Ttabmuuno abo
AHAJIITHYHO.
Po3p’s13ye BiipaBH, mo nepeadoavuanTb:
BHAXO/PKeHHs! 001acTi BU3HAUECHHST (PYHKITIT; 3HAXOHKEHHA 3HAUEHHS
(GyHKmii 3a maHUM 3HAYEHHSAM apryMenty; nodynoBy rpadika
UTiHiMHOT (DYHKIT; 3°ICyBaHHS OKPEMHX XapaKTepUCTUK GyHKIIT 32 i
rpadikoM (ojaTHI 3HAYESHHSI, BiJI'€MHI 3HAUSHHS, HYJIL).
HaBoaurs npukjaaau: pIBHSHHS 3 JBOMa 3MIHHHUMH; JIHIHHOTO
PIBHSHHS 3 JIBOMA 3MiHHHMH; CHCTEMH [IBOX JIHIMHUX PiBHSHBL 3
JIBOMa 3MIHHHUMH.
MDopMyIi0€ O3HAYCHHS: JIHIHHOTO PIBHSHHS 3 JBOMA 3MIHHHMH;
Tena 8. pgs_lau’ﬂsxy PiBHHHHH 3 ZBOMA 3MIHHHMH; PO3B’SI3KY CHCTEMH JIBOX|
CUCTEMM LN  PHRIAHEX PIBHSHE 3 ,[l‘BO’Ma 3MIHHHMH. L .
PIBHSIHD 3JIBOMA Omucye (3:I10006H PO3B’SI3yBaHHsI CUCTEMHU JIBOX JIHIHHHUX PIBHAHB 3
3MIHHUMMU NG IR ML o .
Po3pizHsie cucTeMH ABOX JIHIMHUX PIBHAHB 3 IBOMA 3MIHHMMH, 10
MaroTh: OIMH PO3B’SA30K; 031114 pO3B’SA3KiB; HE MalOTh PO3B’SI3KIB.
Po3B’s13ye: cucTeMH JBOX JIHIHHHMX pPIiBHSHB 3 JBOMA 3MIHHHMH
BKa3aHUMH Yy 3MicTi criocobamu; 3a1adi 3a OTIOMOT0I0 CHCTEM JIBOX|
ITiHIHHIX PiBHSHB 3 JIBOMa 3MiHHHMH.
Posmisnae mini panioHanbHi BUpasy, ApoGoBi panioHaNbHI BUpas,
HABOAWTH IPUKIIAIHN TAKMX BUPA3iB.
Onucye alrOpUT™M CKOPOYEHHs JIpo0y.
Ddopmytioe:
OcHOBHY BJAcTUBICTH Jpo0y; BIACTHBOCTI CTEMEHS 3 IJIHM
TOKA3HHKOM;
MpaBuiIa: JOAABAHHS, BIIHIMAHHA, MHOXEHHs, JiIEHHS Jpo0iB,
MmiIHeCeHHs JPo0y 10 CTeneHs;
YMOBY pIBHOCTI Jipo0y HYJIIO;
Tema 9. O3HAYEHHS: CTENCHS 3 HYJILOBHM I[TOKA3HHUKOM; CTEIEHS 3 IIJTHM
P A%IIEI)PPXEJI}IBHI BiZ€EMHHUM IOKa3HHUKOM; CTAHIApPTHOTO BHUIJISY YHCIIA.

OOrpyHTOBY€E BIaCTUBOCTI CTEIEHS 3 LILJIUM [TOKA3HHKOM.

Po3B’s13y€ BIpaBH, 110 MepeadavaioTh:

CKOpOUeHHS JpobiB; 3BeAeHHS JApodIB JO HOBOro (CIIJILHOIO)
BHAMEHHUKA; 3HAXO/DKEHHSI CYMH, PI3HHUIN, JOOYTKY, 4aCTKH Ipo0iB;
TOTOXHI TEpEeTBOPEHHSI pAIllOHATBHUX BHPA3iB, pO3B’sI3yBaHHS
PIBHSIHb 31 3MIHHOIO B 3HAMEHHMKY JpoOy; BHKOHAHHS il Hajy
CTENEHSIMH 3 I[UINM TMOKa3HHKOM; 3allUC YHCIa B CTaHIapTHOMY

. : . |
BUTJI/11; moOy/I0BY 1 uMTaHHA rpadika pyHkmii y=—.
x




Omnucye DOHATTSI: pallioHANTBHE YHCIIO; ippallioHalIbHE YHCIIOo; JiiicHe
HHCIIO.

IHapoauTe NpUKIATH: paIliOHATBHIX YHCENT; ippallioHATEHIX YHCEl.
Knacudirye niiteni uncna.

BuixopHcTOBY€E TOTOMNKHOCTI Val=q,a20; +al= lal.
Dopmy.ioe:

O3HAYEHHA: KBAJPATHOTO KOPEHS 3 4YHCla; apH(METHIHOIO

ezt 10 IKBAJIPATHOTO KOPEHS 3 YHCIIa,
KBA I[PMOPEHI. BIIACTHBOCTI apH(pmeTHqut)ro KBaJIPaTHOI'O KOPEHSI,
JIACHI UMCITTA O0rpynToBye€ BIaCTHBOCTI apU)METHUHOTO KBAAPATHOTO KOPEHS.
Po3B’sizye BIpagm, 1Mo nepeadavanTn:
3aCTOCYBaHHs IOHATTA apU(pMETHYHOTO KBAIPATHOTO KOPEHsS JIs
OOYHCIICHHs 3HAYEHb BUPA3iB, CIIPOIICHHS BHPA3iB, PO3B’SA3yBaHHS
PIiBHSIHB, TOPIBHSHHS 3HA4YCHb BHPA3iB; NMEPETBOPEHHsS BUPA3iB i3
3aCTOCYBAHHSAM BUHECEHHSI MHOXKHHKA 3-IT1]1 3HAKA KOPEHS, BHECEHHS
MHOMKHHKA I1J 3HaK KOpEeHs, 3BITLHEHHs Biji ippamioHaJbHOCTI B
BHAMEHHHKY [Apo0y; aHali3 CHiBBIHONIEHh MK UHCIIOBHMH
‘ IMHO>KHHAMHTA X eJIeMEHTaMH.
HapoanTh NpHKIAJH KBAJIPATHUX PIBHSIHB PI3HHUX BUIIB (TOBHHX,
HEIIOBHUX, 3BEJICHUX), KBAJ[PATHUX TPHUJIEHIB.
Banueye i mosicuioe: GopMyiy KOpPEHIB KBaIpaTHOTO PiBHAHHS;
CII0COOM PO3B’A3yBAHHS HEMOBHMX KBAJPAaTHHUX PIiBHSHB, (OpMyITy
PO3KJIaJlaHHs KBaJIPATHOrO TPHWICHA HA MHOMKHHKH,
MDopmy.nioe:
Tema 11. O3HAUEHHS: KBA/[PATHOTO piBHHHflﬂ; KOpPEHs KBaJIpaTHOrO TPHYJICHA;
KBAJIPATHI '(r)egpeMy Bietai OﬁepHeH}.’ JI0 HeT TeopeMy.
PIBHSHHS IPYHTOBY€ TeopeMy Bieta.
Po3B’s13y€e BlIpaBH, 110 MepeadavaloTh:
BHAXO/DKEHHS KOPEHIB KBAJPaTHHUX PIBHSIHBb PI3HUX  BHIB;
sacTocyBanHs TeopeMH Bieta 1 ofepHeHol 1m0 mei TeopeMmu;
PO3KJIaJJaHHs KBAJ[PATHOIO TPUWIEHA HA MHOYKHUKH; 3HAXOJKCHHS
KOPEHIB pIBHAHL, IO 3BOJATHCS JO KBAJAPAaTHHX; CKIAHaHHs I
. PO3B’A3yBaHHs KBAJ[PATHUX PIBHSIHB 1 PIBHSIHB, 1110 3BOAATLCS JI0 HUX,
[IK MAaTeMaTHYHHX MOJIeJIel TeKCTOBHX 3a/au.
Hagoaurhk npukiamm:
YHMCIOBHUX HEpIBHOCTEH;, HepiBHOCTEH 31 3MIHHHMH, JiHIHHHX
HEpiBHOCTEH 3 0JIHIEI0 3MIHHOKD, MOJIBIHHHX HEPIBHOCTEH.
Dopmy.nioe:
O3HAQUEHHS: PO3B’SA3KY JIHIHHOT HEpIBHOCTI 3 OJIHIEIO 3MIHHOIO;
PIBHOCHJIBHHX HEPIBHOCTEIT;
BJIACTHBOCTI YHCJIOBHX HEPIBHOCTEH.
Tema 12. O0rpynroBye BJIaCTIfIBO.(iTi HCI0BUX HepiletHocrgﬁ. ‘
HEPIBHOCTI 300paskye Ha 4YMCIOBIH mpsaMiit: 3a7aHi HEPIBHOCTAMH YHCJIOB]

OPOMIKKHM, BHKOHYE OOCpHEHE 3aBIaHHs, Iepepi3, 00 eIHaHHS
YHCIIOBHX MHOHH,

3anucye po3s’s13KM HEPIBHOCTEH Ta IX CUCTEM Y BUIUISLI 00’ € IHAHHS,
nepepizy YHCJIOBHX TNPOMDKKIB abo y BHUDIAMI  BiAMOBIIHHX
HEPiBHOCTEIA.

Po3B’si3ye:

UIiHIAHI HEpIBHOCTI 3 OMHICIO 3MIHHOIO, CHCTEMH JIBOX JIHIMHHHX
HEPIBHOCTEH 3 OJIHIEID 3MIHHOIO.




Tema 13.
KBAJIPATUYHA ©YHKIILS

O6uncaioe 3HaYeHHSA QYHKIT B TOYIL.

Omuncye: neperBopenHs rpadixis Gyuxkuii: fx)—fAx)+ta;

f(x) =f (xta); [(x) = kx);,  f(x) = -fx);

aIropuT™ 100y 10BH rpadika KBaapaTHIHOT QYHKIIIT.

Xapakrepu3sye (QyHKIiIO 3a 11 rpadikom.

Po3s’sizye BnpaBm, mo mnepeadavanThb: mo0yA0By rpadika
KBagpaTHynoi  QyHkuil; noOymoBy  rpadikis  pyukuii 3
BHKOPHCTaHHSIM 3a3HAUEHHX IIePeTBOpPEeHD rpadikiB; BUKOPUCTAHHS
rpadika KBaZpaTH4IHOI (YHKINI JUIs pO3B’SI3yBaHHS KBaIpaTHHX
HEPIBHOCTEH; 3HAXOJUKEHHS PO3B’A3KIB CHCTEM JIBOX DIBHSIHK
JIPYroro CTEMNEHA 3 JBOMAa 3MIHHUMHM; CKJAQJ@HHA i PO3B’A3yBaHHS]
CHCTEM pIBHSHB 3 JBOMa 3MIiHHMMH SIK MAaTEMATHYHUX MoJeJeil
TCKCTOBMX 3a]1a4.

Tema 14.
EJIEMEHTUIIPUKJIA JTHOI
MATEMATUKU

HapoanTs npukaaau: MaTeMaTHUHUX MOJIENICH pealbHIX CHTYAIlil,
BUNANKOBHX TIOJIHM; NOJAHHS CTATHCTHYHHX MaHUX Y BHIJISA
TabJIuIb, Aiarpam, rpadikis.

Onucye NOHATTS: BUIIAJKOBA TOMisT; HMOBIPHICTE BUIIAIKOBOT MO,
YacToOTd, CEpe[HE 3HAUCHHS CTATHCTHYHHX BHMIpPIOBAHb.

Po3B’si3ye 3amaui, 1mo nependavarOTh: BHKOHAHHS BiJCOTKOBHX
PO3paxyHKiB; 3HAXOJPKEHHsI HMOBIPHOCTI BHIIAAKOBOT MO/IT; O1aHH
CTATHCTHYHUX JaHUX Yy BHIAAL TaOnuie, Jiarpam, rpadikis;
3HAXOJPKEHHSI CepeIHbOT0 3HAYCHHS.

Tema 15.
UUCJIOBI
« TTOCHIIJOBHOCTI

Po3niznae apupmMeTiuny, reOMETPUYHY NPOTpecii cepel JaHuX
MOCJIITOBHOCTEHA.

HaBoauTh npukIaau apuPpMeTHYHOT, TEOMETPUYHOT IPOTpeciii.
MDopmy.110€ 03HAYEHHS 1 BIACTHBOCTI apU(PMETHUIHOT i FEOMETPUUHOT
[pOrpeciii.

B3anucye i mosicuioe GopMyJiH: 3araJibHOrO wieHa apuPpMETHYHOT T4
EOMETPHYHOI NIPOrpeciit; CyMH MEepHIMX 7 WICHIB IHX MPOrpeciH,
CyMHHECKIHYEeHHOT reoMeTpHu4HOl mporpecii (¢ # 1).

Po3B’s3ye Bipasu, mo nepeadavanThb:

o0uMCIIeHHs WIEHIB NIPOrpecii; 3aaHHsl mporpeciif 3a JaHUMH 1X
ujeHaMu ab0 CHIBBIAHOLICHHAMH MDK HHUMH, OOYHCIEHHS CyM
[IEPINHX /7 WIEHIB apu(METHYHOI i TEOMETPHYHOI MpOrpeciii; 3anuc,
EPIOJIMYHOIO  JIECATKOBOTO  Apody Y  BHIVIAI  3BHYANHOIO;
BUKOPUCTaHHA (OpPMYJ 3arajIbHUX WIEHIB 1 CyM mporpeciit s
3HAXO0JUKEHHSI HEBIJIOMHUX €JIEMEHTIB IIporpeciii.

Tema 16.
TPUIOHOMETPMYHI
BUPA3U TA IX
[IEPETBOPEHHSI

Yuyenr mnoBHHEH BMITH: BUKOHYE TOTOJKHI TEPETBOPEHHS
paIlioHaJIbHUX, ippalliOHaJbHUX, CTEIEHEBHX, TPHUTOHOMETPHYHHX
BHpaBiB Ta 3HaAXOOHUTH X UHCJIOBE 3HAUEHHS 34 3aJaHHX 3HAYCHI
BMIHHHX; JIOBOJIHTH TOTOMHOCTI.

Tema 17,
TTOXTJTHA ®YHKILIT.

. [IPABUJIA
JIMOEPEHLIIOBAHHSL.
JIOCJIJDKEHHS OYHKI I
3A JIOTIOMOI' 01O
[TOXIJTHOI

Yuenb noBuuen BMiTH:

-3HAXOIUTH MOXiAHI QYHKIIIH;

-3HaXOAWUTH YHCIIOBE 3HAYEHHS! MOXiJHOI (DYHKIIl B ToYmi s
BaJIaHOI0 ApryMEHTY;

-3HAXOJIMTH NOX1JIHY CyMH, TOOYTKY 1 4aCTKH ABOX (DYHKILi#;
-3HAXOJIMTH KYTOBHH KOe(IIIEHT I KYT HAXHILy JOTHYHOI j10 rpadikal
(byukuii B ganiit Toyii;

-po3B’A3yBaTH  3ajadyi 3 BHMKOPHUCTAHHSAM T'E€OMETPHYHOIrO T4
(hi3MUHOTO 3MICTY MOXiTHOT;

-3HAXOAUTH MOXIIHY CKIaJeHO1 (PYHKIIIT;

-CKJIIATH PIBHAHHS JIOTHYHOT J10 rpadika QyHKIUT B TOYIL;




-3HAXOJMTH POMIYKKH MOHOTOHHOCTI (DyHKITIT;
-3HAXOJIMTH  €KCTpeMyMH (YHKIIT 3a JIONOMOroIio
HaiOLIbIIIe Ta HAllMEHIIe 3HAYEHHS (DYHKIIIT;
-IOCIIKYBaTH (yHKIUT 3a JOMOMOroi0 moxiguoi Ta GyayBaTH ix
rpadiku;

-pO3B’SA3yBaTH NPHKIAJHI 3a7a4i HA 3HAXO/DKEHHS HaWGLIBIIMX i
HalMEHIINX 3HA4YeHb (YHKIIIT,

MOXIJHOT,

Tema 18.
BUPA3U TA IX
[TEPETBOPEHHSI

YueHb NOBHHEH BMITH:

-BHKOHYBATH TOTOXKHI NEPETBOPEHHS CTENEHEBUX, ippallioHATbHHX,
MMOKa3HHKOBHX, JIOTAPU(PMIUYHHX BHpa3iB Ta 3HAXOAUTH iX UYHCIIOBE
BHAYCHHSA 3a 3aJaHUX 3HA4YCHDL 3MiHHHX;

-IIOBOJIMTH TOTOXKHOCTI.

Tema 19,

PIBHAHHSI, HEPIBHOCTI

TA IX CUCTEMH

Yuenn moBuHeH BMiTH:

-PO3B’A3yBaTH PIBHSIHHSI i HEPIBHOCTI [EPIIOTo Ta JPyroro CTENeHis,
A TAKOXK PIBHSHHS 1 HEPIBHOCTI, 11{0 3BOSATEHCS 10 HUX,
-pO3B’A3yBaTH CUCTEMH JIIHIIHUX piBHSAHE i HepIBHOCTEH, a TAKOXK Ti,
110 3BOJATHCA JO HHUX,

-pO3B’SI3yBaTH  HAHNpOCTilN  PIBHSIHHA, 10 MICTATE  ApoGORi
pailionaibHi,  cTeneHeBi,  MOKAa3HMKOBI,  jorapudmiuni  Ta
TPUIOHOMETPUYHI BHpPa3H; PO3B’A3yBAaTH HAMMpOCTiIN HepiBHOCTI,
1110 MiCTSITh CTCIICHEBI, IIOKA3HHKOBI, JTorapu(Miuni Bupasm;
-PO3B’A3YBATH PIBHSHHS | HEPIBHOCTI, BUKOPUCTOBYIOUH O3HAYECHHSI
Ta BJIACTUBOCTI MOJYIIST;

-3aCTOCOBYBATH 3arajbHi METOIHM Ta NpuioMH (pO3KIIaJaHHs Ha
MHOJKHHKH, 3aMiHa 3MiHHOI, 3aCTOCYBaHHS BIACTHBOCTeH 1 rpadikis
¢yukuift) y mpomeci po3B’si3yBaTH piBHSHB, HepiBHOCTeH Ta iX
CHCTEM; aHaJi3yBaTH Ta JOCHI/DKYBATH PIiBHAHHA, 1X CHCTEMH Tal
HEPIBHOCTI 3aleskHO Bif KoeillieHTiB; po3B’s3yBaTH piBHAHHS |
HEPIBHOCTI, 110 MICTATE CTEICHEBI, MOKA3HUKOBI, JorapudMiuni Ta
TPUIOHOMETPUYHI BUPA3H; 3aCTOCOBYBATH PIBHSHHS, HEPIBHOCTI Ta
CHCTEMH PIBHSHB JI0 PO3B’SI3yBAHHS TEKCTOBUX 3224,

-pO3B’A3yBATH i1ppalliOHANBHI PIBHSHHS if HEpiBHOCTI, a TakoXK iX
CHCTEMH; KOPHCTYBATHCA TIpalyHUM METOJOM pPO3B’s3yBanus ii
MOCTIJUKEHHSL PiBHSAHB, HepiBHOCTEl Ta cucTeMm; po3B’S3yBaTH
IBHSIHHS i HEPIBHOCTI Ta TX CHCTEMH 3 apamMeTpaMu.

Tema 20.
[IEPBICHA
TA BUBHAUEHUI
IHTEI'PAJI

Y4yenb noBHHEH BMITH:

-3HAXOJIUTH MEPBICHY, BHKOPUCTOBYIOUH 1i OCHOBHI BIACTHBOCTI;
-00YHCIIIOBATH ILJIOLLY IIOCKHX (iryp 3a onomororo inTerpana;
-3aCcTOCOBYBaTH (popmyny Heiotona-JleliGuina Jyuiss oGumcieHHs
BU3HAUEHOTO iHTErpasa;

-pO3B’sI3yBaTH HECKJIAAHI 3ajadi, [0 3BOAATLCH 10 3HAXOIIKEHHS
iHTerpaa.

Tema21.
EJIEMEHTH
KOMBIHATOPHKMU.
[IOYATKHU TEOPII
MMOBIPHOCTEN TA
MATEMATHUYHOI
CTATUCTUKU

YueHb MOBHHEH BMITH:
-pO3B’A3yBATH 3a/]a4i, BHKOPHCTOBYIOUH II€PECTAHOBKH, KOMOIHAILT,
posMmimenns (6e3 MOBTOpeHB), KOMOIHATOPHI NpaBMia CYMH Tal
moOyTKY;

o0uMC/IOBaTH HMOBIPHOCTI BHIAJKOBHX MOJIH, KOPHCTYIOUHCE
O3HAYEHHSIM 1 KOMOIHATOPHHUME CXEMAMU;
-004MCIIIOBATH Ta aHali3yBaTH BHOIPKOBI XapakTCpUCTHKHM psIiB
maHuX (po3Max BHOIpKU, MO, MeJliaHy, Cepe/iHE 3HaUSHHs)




3 auenuninu «I'eomerpis»

Tema

Bumor# /10 piBHsI BMiHb, 3HaHb Ta HABHYOK abiTypienTta

Tema 1.
HAMITPOCTIILII
I'EOMETPHUYHI ®IT'YPU
TA IX BJIACTUBOCTI

HapoauTe npukiagn reoMeTpuuHux Qiryp. Onucye Touky, npsmy,
BiZIpi30K, IIPOMiHB, KYT.

MopmyJii0€: 03HAYEHHS: PIBHUX BiJIPi3KiB, pIBHUX KyTiB, OiceKTpHcH
KyTa;

BJIACTUBOCTI: PO3MIIIEHHS TOUOK Ha MPSAMiii; BAMIPIOBAHHBIIPI3KIB i
KYTIB.

3HaxoauTh JIOBKUHY BIIPI3Ka, IPaLyCHY Mipy KyTa,BHKOPHCTOBYIOUH
BJIIACTHBOCTI TX BHMIipIOBAHHSI.

3o0paskye 3a JOMOMOTOI0 KPECISIPCHKHX IHCTPYMEHTIB T€OMETPHYHI
(irypu, BkazaHi y 3micTi.

3acTocoBY€E BUBUCHI O3HAUCHHSI 1 BJIACTUBOCTI JI0 PO3B° I3yBaHHsI
3ajay.

Tema 2.
B3AEMHE
PO3TAILILIYBAHHSI
[MPAMUX HA TIJIOIMHI

[TosicHio€, 1110 Take akcioMa, TeopeMa, O3HAUYCHHS, O3HAKA.,
HasoauTh npHKIaan reOMETpHYHMX (PIryp, BKA3aHHUX Y 3MICTI.
3o0pazkye 3a JONOMOrOI JHHIMKA 1 KOCHHIIE Mapaneinbni i
[ePIIEHTUKYJISIPHI TIPSIMI.

Onueye KyTH, YTBOPEHI IPH EPETHHI IBOX MPSIMHX CIUHOIO.
Dopmymioe:

O3HAYEHHS: CYMDKHHX 1 BEPTHK&IBHUX KyTIB, MapalelbHUX 1
MEPIICHUKYIISIPHUX IPAMHX, IepHEHAMKYIIPa, BIACTaHI Bil TOYKH 10
MPAMOT;

BJIACTHBOCTI: CYMDKHHX 1 BEPTUK&IBHHUX KYTiB;, NapajieibHUX I
MEPHNEHIUKYIIPHUX IIPSIMHUX, KYTiB, YTBOPEHHX IIpH IIE€PETHHI
mapaiesIbHUX MPSIMUX CIUHOIO;

O3HAKH [apanelbHOCTI PSIMHX.

Oo6rpynToBye B3acMHe PO3MilIlEHHS] BKA3aHUX Y 3MICTIreOMETPHYHMX
(iryp, criuparourch Ha iX BIACTHBOCTI.

JloBOAMTB  BJIACTUBOCTI CYMDKHHX 1 BEPTHKQJILHHX  KYTIB,
apajelbHUX — MPSIMHX, MNEePHCHIMKYISIPHHX  NPSIMHX, O3HAKH
Mapane bHOCTI IPSIMHX.

3acTocoBye BUBUCHI O3HAUCHHS 1 BJIACTHBOCTI 10 PO3B’SA3yBaHHS
Rajau.

. Tema 3.
TPUKYTHUKA

Onucye 3MicT MOHATTS “piBHI Qirypu”.
HapoauTe npuknaan piBHEX Qiryp.
300pa:Kye Ta 3HaXOIUTh Ha MATIOHKaX PIBHOCTOPOHHI,piBHOOEApEH,
MPAMOKYTHI TPUKYTHHKH Ta X eJIeMEHTH.
Dopmyioe:

3HAYeHHS, PI3HUX BHJIIB TPUKYTHHKIB; OiCEKTPHUCH, BUCOTH, MEIiaHK
TPUKYTHHKA,
eracmueocmi:  piBHOOEJPEHOro 1 NPSIMOKYTHOTO TPHKYTHHKIB;
03HaKU; PIBHOCTI TPUKYTHHUKIB; PIBHOOEIPEHOTO TPHKYTHHKA.
Kaacudikye TpUKYTHHKH 3a CTOPOHAMH 1 KyTamH.
JloBoANTL: O3HAKM pPIBHOCTI TPUKYTHHMKIB, O3HAKH PIBHOCTI Ta
BJIACTHBOCTI TNPAMOKYTHHX TPUKYTHHKIB, BJIACTHBOCTI I 03HaKH
PIBHOOE/IPEHOT0 TPUKYTHHKA, BJIACTHBOCTI KYTIB TPHKYTHHKA,
BJIACTHUBICTH 30BHIITHBOTO KyTa TPHKYTHHKA.
3acrocoBye BHUBUEHI O3HAYEHHsI 1 BJIACTHBOCTI JIO PO3RB’SI3yBaHHSI
zajau.




Tema 4.
KOJIOIKPVT.
I'EOMETPHYHI
[TOBYJIOBU

MMosicrioe, 1o Take: 3a1aua Ha mo0yIOBY; TEOMETPHUHE MICIIE TOYUOK.
3o0pazkye Ha MATIOHKAX KOJIO Ta HOro eleMeHTH; JOTHUYHY 10 KoJja;
KOJIO, BIIMCAHE B TPUKYTHHK, i KOJIO, OIIHCAHe HABKOJIO HHOTO.
Onmcye B3aeMHE PO3TAITYBAHHS KONa i IPIMOT.

(Dopmy.nioe:

O3HAYeHHs: KONa, KPyra, 1X eJeMEHTIB; JOTHYHOI 10 KOJa, KoJja,
OIIMCAHOI'0 HABKOJIO TPUKYTHUKA, 1 KOJIa, BIIMCAHOIO B TPUKYTHHK;
gracmugocmi; CEepeMHHOr0 TMepHeHAUKYyIspa, OICeKTPHCH KyTa,
MOTHYHOI JI0 KOJa, JiaMeTpa i XOpAH, TOYKH TEePeTHHY CepeuHHIX
NEPIEHIUKYIISIPIB CTOPIH TPUKYTHHKA, TOYKH TMEPEeTHHY OiCeKTpHC
KYTiBTPHKYTHHKA.

JIOBOAMTL BJIACTHBOCTI: JIOTMYHOI JI0 KOJ@, ICHYBaHHS KOJIa,
BIIHCAHOI'O B TPHKYTHHK, Ta KOJIA, OITMCAHOI'0 HABKOJIO TPUKYTHHKA.
JOBOANTD MPAaBUJIBHICTE BHKOHAHHX MOOYIOB IS OCHOBHMX 3a/1ad.
Po3B’si3ye OCHOBHI 3amaui Ha moOYyIOBY Ta HECKJIAJHI 3ajauyi,
O3B’ A3aHHS SIKUX 3BOJIUTELCS 10 OCHOBHUX 1TOOYIOB.

3acrocoBye BHBYEHI O3HAYEHHS 1 BIACTHBOCTI J0 pO3B’A3yBanHs
3ajiay.

Tema 5.
YOTUPUKYTHHUKHN

Po3mizHae omyxii i HEOMyKIIi HOTHPHKYTHHKH.

Ornucy€e YOTHPHKYTHHUK 1 HOTO €JIEMEHTH.

300paskye Ta 3HAXOIUTH HA MATIOHKAX YOTHPUKYTHUKH PI3HUX BB
Ta X eJIeMEHTH.

MDopmy/ioe:  03HAYEHHS 1 BJACTHBOCTI BKa3aHMX y 3MicCTi
YOTHPUKYTHHKIB, LEHTPAJILHUX 1 BIHMCAHHX KYTiB; BIIMCAHOTO |
OTHCANOro YOTHPUKYTHHKIB; CepeHLOT TiHil TPUKYTHHKA 1 Tparierii;
O3HAKHM [APAJENIOrpamMa; BIHCAHOIO 1 ONHUCAHOTO YOTHPHKYTHHKIB]
reopemy Qaneca.

JloBoauTh BIIACTUBOCTI i O3HAaKM MapajienorpaMa, BIACTHBOCTI
NpsMOKYTHHKa, pom0a, KBajapaTa, CyMH KYTIB YOTHPHKYTHHKA,
CepeHbOl JIIHIT TPUKYTHUKA 1 Tpaneuii, BIHCAHUX Ta LEHTPAJIbHHUX
KYyTiB, BIIMCAHOTOTA OIIMCAHOTO YOTHPHKYTHHKIB, TeopeMy Parneca.
3acTocoBye BHBYCHI O3HAYEHHS 1 BIACTHBOCTI IO PO3B’A3yBaHHs
3ajau.

TeMma 6.
I[TOJIIBHICTB
TPUKYTHHUKIB

Po3miznae Ha MaqOHKaX MOAIOHI TPHKYTHHKH.

dopmy.tioe:

vzazanvreny meopemy Daneca; osnavenns TOAIOHUX TPUKYTHHKIB]
031aKu ToII0HOCTI TPUKYTHHKIB.

JloBOMUTL O3HAKH MOMIOHOCTI TPUKYTHHKIB, TEOPEMH NP0 CEPEeHi
[IPOIMOPLIHHI BIAPI3KK B MPSIMOKYTHOMY TPHKYTHHKY.

3acTocoBy€ BHUBUEHI O3HAYEHHSI 1 BIACTHBOCTI JI0 PO3B’SI3yBaHHS
Bajlau.




HOHCHIOC, 10 Take IJjiola MHOTOKYTHHKA.

Onucye MHOTOKYTHHMK, HOIO e€JIeMEeHTH; Onykjii 0 Heomyki
MHOTOKYTHHKH, OCHOBHI BJIACTHBOCTI TIJIOIIL,

3o00pakye Ta 3HAXOJUTh Ha MATIOHKAX MHOTOKYTHHK 1 iioro
€IEMEHTH, MHOTOKYTHHK, BIHCAHHH y KOO, 1 MHOIOKYTHHK,
OIIHMCaHHHHABKOJIO KOJa.

Tema 7. @opmyI0€:  03HAYCHHsA: MHOTOKYTHHKA, BITHCAHOTO Yy  KOJIO,
MHOI'OKYTHHKH. MHOIOKYTHHKA,0IIHCAHOTO HABKOJIO KOJIa;
TTJIOIII TEOpEMH: TIPO CYMY KYTIB ONYKJIOr0 MHOTOKYTHHKA; NpPO TJIOILY,
MHOI'OKYTHHKIB MPSMOKYTHHKA, TTapajiesorpamMa, TpMKYTHHKA, Tparellil.
JloBOANTL TEOPEeMH TpPO IUIONI MapanenorpaMa, TPUKYTHHKA,
Tparetii.
3HAX0AUTH IUIONII MHOTOKYTHHKIB, BHKOPHCTOBYIOYH BHBYCHI
BIACTHBOCTI i opMyIIH.
3acrocoBye BHBYUEHI O3HAYEHHS i BIIACTHBOCTI JIO PO3B’S3yBaHHS
3ajau.
Omnucye noxuny.
M@opmyJIi0€: BIACTUBOCTI MEPHEHIMKYNSApA i MOXHIIOI; O3HAYCHHS
CHHYCa, KOCHHyca 1 TaHIEHCa TOCTPOro KyTa MpPIMOKYTHOTO
Tena 8. TpUKyTHHKA; TeopeMy [lidaropa; criBBiIHOIICHHS MiJK CTOPOHAMMU T4
PO3BSI3YB AL KyTaMH IPSIMOKYTHOTOTPHKYTHHKA., . N
[PSIMOKYTHIX 3H:]X0,1111Tb 3HAYEHHs CHHYCa, KOCHHYca i TaHreHca Julst KyTiB 30°,45°,
TPUKVYTHHKIB alr ;
JloBoauTts Teopemy [lidaropa.
P03B’ 3y € NPSIMOKYTHI TPHKYTHHKH.,
3acTOCOBYE QITOPUTMH PO3B’SI3yBaHHs IPSIMOKYTHHX TPHKYTHHKIB
10 PO3B’A3yBaHHS NMPOCTILIUX MPUKIAIHUX 3a1a4.
[losienioe, 1m0 Take CHHYC, KOCHHYC i TanreHe KyTis Big 0° 1o 180°.
DopMyJ110€ TEOPEMH KOCHHYCIB i CHHYCIB.
Onucye 0OCHOBHI BUTIAJIKH PO3B’SI3YBAHHS TPHKYTHHKIB Ta AJIrOPUTMH
-l 1X PO3B’SI3yBaHHS. . _
PO3B’ SI3YBALLLI I[oao’,rmn. TEOPEMH CHHYCIB i KOCHHYCIB. ’
TPUKY THUKIB Po3B’s13ye ' TpIrII(yTHI:II{H. 3acTOCOBYE allOPUTMH PO3B’A3yBaHHH
TPUKYTHHKIB 10 PO3B’A3yBaHHS HPUKIIAIHHX 3a1a4.
Bukopucrosye dopmynu Juisi 3HAXOMKCHHS IO TPUKYTHHKA
(I'epona, 3a /BOMa CTOPOHAMM i KYTOM MiX HHMH, 3a pajiycom
BITHCAHOIO i ONIMCAHOro KOJIa) B PO3B’sI3yBaHHI 3a/1a4.
Omucye KpyroBuit cekTop i CerMeHT.
@®opmy.tioe: 03HAUSHHS IPABHILHOTO MHOTOKYTHHKA;
TEOPEMM: IIPO BiJHOLIECHHS JOBXHHH KOJa 0 HOro jiaMmerpa; npo
[JIOILY KpyTa,
Banucye i nosicuioe GopMyIH: pamiyciB BIHCAHOIO 1 OMHCAHOTO KiJl
Tema 10. [IPaBUJIBHOTO MHOTOKYTHHKA; PajliyCiB BIHCAHOTO 1 OIHCAHOI0 Kijl
[P ABVUILHI PAaBUIIEHOTO TPHKYTHUK, ‘IOTIprI/I.KyTHHK‘a (Kaaz[pa'ra)?
MHOLOKYTHUKI [ICCTHKYTHUKA; NOBKHHHU KOJa 1 AyTH KOJa; IUIONI Kpyra, ceKTopa i

CerMeHTa.

bynye npaBunbHUN TPUKYTHHK, YOTHPUKYTHHK, IIECTHKYTHHK.
JloBoauTs GOpMYIH pajiiyciB BIMCAHUX 1 OIMCAHMX KiJl IIPaBHILHUX
MHOTOKYTHHKIB.

3acTocoBye BHUBYCHI O3HAYEHHS 1 BJIACTHBOCTI JIO PO3B’sA3yBaHHs
Bazad.




Tema 11.
JEKAPTOBI
KOOPJIMHATH
HA TDIOIIMHI

Onucye NpsIMOKYTHY CHCTEMY KOOP/IMHAT.

Po3nizHae piBHSAHHS KOJIa Ta IPIMOI.

Banucye i noBoauThH (QopMyIH KOOPAMHATH CEpEIHHHU Bijipi3ka Ta
BiICTaHI MIXX IBOMA TOYKAMH,

3acTocoBye BHBUYEHI (pOpPMYJIH i PiBHSHHS Qiryp 10 po3B’a3yBaHHs
3ajay.

Omnucye CUMETPIIO BIIHOCHO TOYKH 1 IIPSMOI, apaieibHe
[IEPEHECEHHS], TI0BOPOT; PIBHICTL (iryp; nepeTBOpeHHs moAiOHOCTI,
rOMOTETIIO, 1oAI0HICTE (iryp.

IBynye Qirypu, B sKi mepexoJarTh 1aHi Giryps npu mepeMilneHusx tal

Tema 12, MEepeTBOPEHHSX MO IIOHOCTI.
IEOMETPHUYHI Hagoaure npukiaagan Qiryp, sSki MaroTh Bich CHMETpil, LEHTpP
ITEPETBOPEHH?I CHMeTpil; moaibHux Qiryp.

@D opMyJI10€ BIACTHBOCTI MEPEMIIIIEHHSI Ta TIEPETBOPEHHS 1MOJ1IGHOCTI;
TEOpEeMY PO BiJIHOLIEHHS IUIOL HOMOHUX (iryp.
3acToCOBYE BUBYEHI O3HAYEHHS! 1 BJIACTHBOCTI 10 PO3B’S3yBamis
3ajiay.
Ornmcye BeKTOp, MOYIE i HAIPSIM BEKTOPA, KOOPAHHATH BEKTOPA, Jii|
HaJ BEeKTOpaMH, pIBHICTE 1 KOJiHeapHiCTh BEKTOPIB.

Tena 13. Bimma',uae BEKTOP, PIBHUI JIAHOMY; BEKTOp, PiBHHN cyMi (pi3Hui)

BEKTOPU BEKTOPIB.

HA THIIOIIMHI

@opMyI0€: BIACTUBOCTI JII HaJl BEKTOPAMH;

O3HAYCHHS CKAISPHOro J00YTKY BEKTOPIB, HOro BIACTHBOCTI.
3acTocoBye BHMBYEHI O3HAYEHHs 1 BIACTHUBOCTI J0 PO3B’SI3yBaHHS
3ajay.

Onucye B3acMHE PO3MIILEHHS B MPOCTOPI JABOX MPSIMHX; IPSIMOI Ta|
MJIOIIMHH; JIBOX ILIOIIMH.
[losicHIOE, 10 Take: MpsMa MpU3Ma, Mipamija, IHIHIP, KOHYC, KyJIs

Tema 14. Ta X eleMEeHTH;I0BepXHs 1 00’ €M MHOTOrpaHHHKA 1 Tina oOepTaHHs..
[TOYATKOBI Bo0pakye 1 3HAXOAUTHL HA MAIIOHKAX MHOTOIPAHHUKM 1 TiJjd
BIIOMOCTI 3 oOepTanHs Ta X eJIEMEHTH.
CTEPEOMETPII Banncye i mosicH10€ (OPMYIIH IIIOI TOBEPXOHE 1 00’ €MIB 3a3HAUEHUX
y IporpamMi reoMeTpHyHHuX Qiryp.
3acTocoBY€ BUBYEHI O3HAYEHHS 1 BIIACTHBOCTI JIO PO3B’sI3aHHs 3a/1ay]
T. Y. IPUKJIATHOTO 3MICTY.
YdeHb MOBHHEH BMITH:
Tema 15. ;
TP SIMI TA -3aCTOCOBYBATH O3HAYEHHS, O3HAKH Ta BJIACTHBOCTI Hapan?nbfmx T4
[JTONMHM MEPICHMKYPHAX  NPAMEX  TA  IUIOWMH  JUIA  PO3B’A3yBaiiis
Y [IPOCTOPI CTEPEOMETPHUNHX 3aJ1at i 327144 NPAKTHYHOTO 3MiCTY; '
-3HAXOIMTH 3a3HAUCHI BiZICTaHi Ta BEJTMYHHHU KYTiB Y NPOCTOpI
Y4yeHb MOBHHEH BMITH:
- 3HAXOJUTH KOOPJIMHATH CEPEAMHH Bipi3Ka Ta BiIcTaHL MiXK JBOMA]
TOYKAMH;
Tewma 16. -BUKOHYBATH Jii 3 BEKTOpaMH;
KOOPJIMHATH -3HAXOJIUTH CKaJISIpHHH JI0OYTOK BEKTOPIB;
TA BEKTOPHA -3aCTOCOBYBATH KOOPAMHATH 1 BEKTOPH JUIS  PO3B’S3YBaHHS
Y ITPOCTOPI CTCPECOMETPHYHMX 3a/1a4 1 3a]ja4 IIPaKTHYHOIO 3MICTY;

-BUKOPUCTOBYBATH QHAJIOTII0 MK BEKTOpaMH 1 KOOPJMHATAMH Ha
TUTOLIMHI Ta B IPOCTOPI JUIsl PO3B’SI3yBaHHS CTEPEOMETPHYHUX 3a/1a4
| 32124 MPAKTHYHOI'O 3MICTY




t

Tema 17.
MHOI'O'PAHHUKHA TA
TUIA OBEPTAHHS

Y4eHb MOBHMHEH BMITH:

-PO3B’A3yBaTH 3aJiayi, 30KpeMa MPaKTHYHOTO 3MICTy Ha OOUHCIICHHS
00’€MiB 1 1710111 TIOBEPXOHb TEOMETPHYHHUX TiJI;

FPO3PI3HATH PO3TOPTKH OCHOBHHX BHB MHOTOIDAHHHKIB (TIpH3M,
nipamiz) Ta po3pi3HATH Ha PO3TOPTKAX €JIEMEHTH MHOTOIPAHHUKIB
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4. KPUTEPII OLIHIOBAHHS

[TincymkoBa owLiHka 3a criBeciiy 3 MaTeMaTHKM OLIHIOETCS 32 25-6abHOIO
[LKAJOIO.

Kpurepii oninioBanns 3 MaTreMaTHKH

Jlo HaBYanbHMX JIOCSATHEHb abITYpieHTiB 3 MaTEMAaTHKH, SIKi MiJISraroTh
OLIIHIOBaHHIO, HAJIEKATh:

— TEOPETHYHI 3HAHHS, 110 CTOCYIOTHCS MAaTEeMATHYHHUX IOHSTh, TBEpPIKEHb,
TEOPEM,BIIACTUBOCTEH, O3HAK, METO/IiB Ta iJieii MaTeMAaTUKH;

— 3HaHHS, IO CTOCYIOThCHA CHOCOOIB MisIBHOCTI, SKi MOXHA TOAATH Y
BUIJISLIL CUCTEMH Jii (paBuiia, alrOpuTMK);

— 3JaTHICTh Oe3rocepeHbO 3MAIMCHIOBATH yXK€e BiIOMI CIIOCOOH JisbHOCTI
BIAMOBIJIHO JIO 3aCBOEHHX IIPaBHJI, alCOPUTMIB (HAlNpPHK/IAJ, BUKOHYBATH IICBHE
TOTOYKHE IEPETBOPEHHS BUPa3y, PO3B’sI3yBaTH PIiBHSIHHS [EBHOTO BH/Y, BUKOHYBATH
reoMeTpuyHi MoOyN0BH, NOCHIIKYBaTH (YHKII0 HA MOHOTOHHICTB, PO3B’S3yBaTH
TEKCTOBI 3a1a4i PO3MNISTHYTHX THIIIB TOLI0);



— 3JaTHICTh 3aCTOCOBYBAaTH HaOyTi 3HAaHHS 1 BMIHHS JUIi PO3B’S3aHHSI
HaBYAIbHUX1 MPAaKTUYHKUX 387184, KOJIHM IIIAX, CIOci6 Takoro po3s’s3aHHs MOTPiGHO
MOTepeIHbO BU3HAUYUTH (3HAITH ) CAMOMY.

JUist ouiHrOBaHHs 3HaHb abiTYpieHTIB 3aCTOCOBYIOTHCS KpHMTepiii Ta Imikaia
oninioBanHsg. OLiHIOBaHHA SKOCTI MaTeMaTH4YHO! ITiJrOTOBKH abiTypieHTiB 3
MaTeMaTHKH 3MIACHIOETLCS B IBOX AaCNEKTaX: PiBeHb BOJIOMIHHS TEOPETHUHUMH
3HAHHAMM Ta SIKICTh MPAKTUYHUX YMiHb i HABMYOK, TOGTO 3/1aTHICTE JI0 3aCTOCYBAHHS
BHBYCHOIO Marepiaiy miJ 4ac po3B’si3yBaHHs 3a/(a4 i BIpas.

OuiHroBaHHs BiJnoBiaeit abiTypienrta 30iliCHIOETHCS 3a TAKOO IIKAJIOIO:

23-25 Gauis (Bucokuii pisenn) — 1oBHa BiA0Bib (He MeHIe 95 % moTpiGHOT
inpopmanii). Haseseni 6e3 moMmiiok Bei Heo6XijHi Bu3HAUEHHS, (OPMYIIH, 3aKOHH,
3aKOHOMIPHOCTI, 3aleXHocTi, Tomo. BiAmoBigs Mae JNOTiUHY Ta CTPYKTYpHY
3aBEPLICHICTh, pAaLiOHANBHUM IiAXIL [0 BUKIAJEHHs BiATOBiNi (po3B’s3ams
MTHTAHHS ), TEPMiHU BXKMBAIOTBCS BCTYTHMKOM KOPEKTHO, PO3KPUTO OCHOBHI MOHSTTS,
IIPUBEICHO IPABMIILHUHN y3arajibHIOIOUHI BUCHOBOK.

19-22 6aunis (JlocTaTniii piBens) — 10cTaTHRO TTOBHA BifNoBiAb (He MeHIe 80
% motpibnoi indopmarii). Bimnosigs Moxe mictuta 1-2 Hetounocti. HaseneHo Bci
HEOOXI/IHI BU3HAYEHHS, POPMYIIH, PO3MIPHOCTI, 3aKOHU, 3aKOHOMIPHOCTI, 3aJIEIKHOCTI,
To1I0. BiAnosine Mae J1oriuHy cTpyKTYpy, 06paHo IpaBUIIBHEI MiIXI/] 10 BUKIAeHHS]
BIANIOBI/ (PO3B’A3aHHS IUTAHHS), TEPMIHM BIKUBAIOTHCS KOPEKTHO, PO3KPHUTO OCHOBHI
TIOHSTTS, IIPUBEIEHO NPABUILHUI BUCHOBOK.

16-18 Gauis (Cepenniii piBenn) — He noBHa BifHOBiAL (aye He MeHI 60%
noTpibHOT  indopmarii) 3 HE3HAUHMMM HETOYHOCTSIMH Ta  TIOMHJIKAMHU y
(opmyiosanHi. Binnopine He Mae soriuHoi 3aBepieHOCTI, 06paHO HepaLiOHATbHUI
TTIJIXIL 10 BUKJIAJIeHHs BIAMOB/ (PO3B’ I3aHHS MUTAHHS), BiACYTHI IPHUKIaH, TepMIiHH
BKMBAIOTLCA BCTYITHMKOM KOPEKTHO, ajle He BCi MOHSTTSI PO3KPHUTO, HE NPUBEICHO
NPaBUIBHUN y3arajJbHIOOUYHH BUCHOBOK

Menute 15 6anis (ITouaTkoBuii piBenn) — He3a/0BiNIbHA BiAMOBING (MeHIIE
60% morpibHoi inpopmanir). OCHOBHI BusHA4YEHHS, HOPMYIH, PO3IMIPHOCTI, 3aKOHH,
3aKOHOMIPHOCTI, 3aJIe)KHOCTI He HaBeseHi, ab0 HaBejleHi 3 moMuIKaMu. Binosine He
Mae JIOTIYHOI 3aBEpUICHOCTI, 00paHo HepalioHaNbHUH MIAXIA A0 BHKJIA[CHHS
BIAMOBINI (PO3B’A3aHHSA IHTAHHS), BIACYTHI TPHUKIAAM, HEKOPEKTHO B/KHBAHI
TEPMiHH, HE BCi TOHATTS PO3KPHTO, HE MPUBEAEHO NMPABHIBHUIN Y3araibHIOIOUH
aHaJi3.



10.

. Po3B’sxiTh HepiBHICTE

S. 3PA30K 3ABJAHB JIJISI BCTYIIHOI CINIBBECLIU

; G
. CripocTiTh BHpa3s (a ) i@ s

A) > ; b) 014; B) 613; ') mpaBunsHOT BifMoBiai TYyT HeMae.

. “Ika 3 HaBe/ICHHX TIOCIIIOBHOCTEH € apu(METHIHOIO porpeciero

A) 54;18;6; 2; B) 54; 48; 42; 36; B)2:5;9; 14; ') apudmernynoi mporpecii Tyt
HeMae.

3x+5

x+5
A) X € (—00;=5) U (5;+0) ; B) x € (5;+); B) xe(—00;-5); I) npaBmibHOI
BIOBIII TYT HeMae.

=2

T
OO4HCHiTE 3HAUEHHS BHpas3y cos? = + i~

T
A)1; B) 2; B) 2cos’ g : I') mpaBuibHOT BiAMOBiAL TYT HEMAE.

. Cyma uncen 4 i B nopisaroe 27. Yucio A Ginbiue 3a uucio B Ha 11. 3uaiita uncno B.

A)9; b) 17, B) 8; I') mpaBUNBHOT BiIMOBiI TYT HEMaE.
5t—

. Oynxiis S(t) =—— (S BUMIPIOETBCA B METPAX, / — ¥ CEKYH/IaX) BU3HAUAE 3aKOH NPAMOJTIHIfHOrO

pyXy Tiia. 3HalTH IBHJKICTE TiTa B MOMEHT yacy £ =12c¢.
A) 0,9 m/c; B) 5 mM/c; B) -0,09 M/c; T') mpaBunbHOT BijmOBiAL TYT HEMaE.,

. ¥KaxiTh HemapHy (QyHKIII0 cepen 3aqaHux:

A) f(x)=27+0,5"; B) f(x)= lxl +4; B) f(x)=x+3; I)nenapuoi pynxuii tyT Hemae.

. 3HailniTh Oiuny CTOpPOHY piBHOGEAPEHOro TPUKYTHHKA, OCHOBA SKOTO JOPIBHIOE 16 ¢M, a BHCOTA

CTAHOBHTH 15 cM.
A) 18; B) 17 ; B) 10; T') npaBunmbHoO BiAnosii TyT Hemae.

. Ilpn sixomy snavenni x, sexropu a(l;—2;5) ta b(3;4;x) B3aemuo neprnenanKyIApHi?

A) 5 B) 1; B) -1; I') npaBunsHOT BiAnoBiAi TYyT HeMae.

OcboBuil Iepepi3 NMITIHAPa — IPSIMOKYTHHK, IUIOMA SKOTO NOpiBHIOE 49 cM?. J[OBKHHA OCHOBH
nuinapa I0pisHIoe 777 . OGYMCIMTH BUCOTY WUHpA.
A) 3,5 em; B) 7em; B) 14 cm; I') npaBunbHOI BiAnoBiAl TYT HeMae,



