MIHICTEPCTBO OCBITHU 1 HAYKHM YKPAIHU
HAIIOHAJIbHU NNEJATOI'TYHUA YHIBEPCUTET
IMEHI M. I1. TPATOMAHOBA

®dizuko-MaTeMaTHYHHUH QaKyJIbTET

“3arBepakeHo” “PexomMeH10BaHO”
Ha 3acimanni [IpuitmansHO1T KOMicCiT Buenoro pagoro
HITY imeni M. I1. JIparomanoBa (hi3uKO-MaTeMaTUYHOTO (PaKyIbTETy
nporokos Ne 3 Big «01» 6epesnst 2021 p.  mporokon Neb Big «01» mororo 2021 p..
I'omosa [puitmansHOT KOMicCiT I'onoBa Buenoi paau
Anapymenko B. I1. [TpaupoButuii M.B.

IIporpama BcTynHoro ¢axoBoro BUNpoOyBaHHS

3 MATEMATHKH TA MECTOAMKH HABYAHHA MATEMATHKH

JUTSl TPOMAJISIH Y KpaiHU, IHO3EMHUX TPOMAJISIH Ta 0¢i0 6e3 rpoMajisiHCTRA,

IIPY BCTYITI Ha HAaBYAHHS IS 3700y TTS CTYIICHS MaricTpa
Ha 0a3i 37100yToro crymneHs Oakanaspa /

OCBITHBO-KBaJ1(hiKaIIHHOTO PIBHSA CIeLianicTa

2ay3b 3HAHb 01 Ocsira / Ilenarorika

cneyianvbHicms 014.04 Cepennsi ocBiTa (MaTemMaTHKAa)

oceimni npozpamu Teopis Ta MeTONMKA HABYAHHSI MATEMATHKH,
Cepenns ocBiTa (MaTeMaTHKa, dizuka Ta indpopmMaruka)
Cepenns ocBiTa (MaTeMaTHKa Ta iHGOpMATHKA)

Kuis - 2021



1. MOSICHIOBAJIBHA  3AINHACKA  BCTYIOHOI'O  ®AXOBOI'O
BUITPOBYBAHHS (CHIBEECIIN)

Metoro BcTynmHOro (axoBOTO BHUMPOOYBaHHS 3 MaTeMAaTUKH Ta METOAUKHU
HaBYAHHS MAaTEMaTHUKA € KOHTPOJb PIBHS 3arajbHOi MaTeMaTHYHOI KyJIbTypH 1
nepeBipka (aKTUYHMX 3HAHb, YMIHb Ta HAaBUYOK 3 (PYHJIAMEHTaJbHUX PO3JLIIB
MaTEMaTUKH Ta METOJMKH HAaBUAHHS MAaTEMAaTUKH, SIKi € 0a30BUMU JJIsl YCIIIIHOTO
MIPOJIOBKEHHST HABYAHHS JIJISl JOCATHEHHS CTYIEHs MaricTpa 3a cremnianpHicTio 014
Cepenns ocBiTa (MAaTEeMaTHKA).

[Iporpama ek3amMeHy MICTUTh OCHOBHI 1 HaWOUIbIl BaXJWBI B 1JI€MHO-
TEOPETUYHOMY 1 MPAKTUYHOMY BIJHOLIEHHI NMUTaHHSA 3 KYypCIB JIIHIHHOI anreopw,
anreOpu 1 Teopii YMcelN, aHAIITUYHOT 1 AU(EPEeHIIaTbHOI TeOMETPii, MATEMATUYHOTO
aHaizy, AudepeHIialbHUX PIBHAHb, KOMIJIEKCHOTO aHaJi3y, Teopii HMOBIpHOCTEH 1
MaTEMaTUYHOI CTAaTHUCTHKH, METOJMKHA HABYaHHS MAaTEMAaTHKH, METOA0JIOr1i
MaTEMaTUKH.

Ha icnuTi CTyZeHT MOBMHEH MPOJIEMOHCTPYBATH BMIHHS (OPMYITIOBATH
O3HAYEHHS, aKCIOMU 1 TEOPEMHM, HACIIJKH 3 HHUX, HABOJUTU NpPU HEOOXIAHOCTI
UTIOCTpallii, MPUKIAAW, KOHTPIPHUKIAIW, JIOBOJUTH TEOPEMH 1 3aCTOCOBYBATH
BIJIMOBIHI (paKTU MPU PO3B'sI3yBaHHI KOHKPETHUX MATEMAaTUYHUX Ta MPUKIATHUX
3amad. CTyIEHT Mae€ MoKa3aTu rIIu00Ke BOJIOAIHHS aKCIOMaTUYHUM METOJIOM, BMIHHS
aHAJIITUYHO MHCIUTU Ta PO3B’A3yBaTH 3a/aul 3 BUKOPUCTAHHSAM CHHTETUYHHUX Ta
MITYYHUX MPUAOMIB.

Ex3ameHOBaHI TIOBMHHI BOJIOMITH TEOPETHKO-MHOKUHHOIO 1 JIOT19HOIO
CUMBOJIIKOIO0, OCHOBHUMH TOHATTSIMU aireOpu 1 Teopii uucen (anredpaiyHa oneparris,
rpyna, Kuiblie, 0oJie, BEKTOPHUI MPOCTIp, JIIHIMHA 3a71€XKHICTb 1 JIIHIHA HE3aIEXKHICTb,
0a3uc 1 PO3MIPHICTH MPOCTOPY, JNiHINHI onepaTopu, MaTpUlll 1 BU3HAYHUKHU, MPOCTI
YKClia, TOAUIbHICTh, KOHIPYEHIIil, MHOTOUYJIEHH Ta 1HINE); MaTU YiTKE YSBJIEHHS MPO
OCHOBHI YHCIIOBl CUCTEMHU 1 X OyJO0BY, BOJIOJITH HAaBUYKAMH PO3B'SI3yBaHHS CHCTEM
JHIAHUX PIBHSIHb, 3HATH OCHOBHI apu(PMETHUYHI 3aCTOCYBaHHS TEOpii KOHTPYEHIIIN
TOILIO.

Ex3ameHoBaHI MarOTh BOJIOAITH SIK TPYIOBOIO, TaK 1 CTPYKTYPHOIO TOYKAMH
30py Ha TEOMETpil0, Cy4aCHHMM aKCiOMaTHYHMM METOJIOM, OCHOBHMMH (haKTamu
€BKJIIIOBOI Ta HEEBKJIIJIOBMX T'€OMETpid; MaTh 3arajbHl YSBJICHHS PO €JIEMEHTU
0araToBUMIpHOT TeOMETPIi apiHHOTO 1 €BKJIIJOBOTO MPOCTOPIB; BMITH 3aCTOCOBYBATU
TEOPETUYH1 3HAHHA Ha MPAKTHII, 30KpeMa, 10 TOBEACHHS TEOPEM 1 pO3B‘sI3aHHS 33124
HIKITBHOTO KypCy TeOMETpii; BUKOPUCTOBYBATH 3HAHHS TOIOJOTIi MPH O3HAYEHHI
JiHIH, TTOBEPXOHb, TOBEPXOHB 3 MEKECI0, TCOMETPUIHOro Tijia Tomo. Ile o3Hayae, mo
IpY BIAMOBI/II €K3aMEHOBAHI TOBHWHHI TMPOJEMOHCTPYBATH JOCTATHHO IIHPOKUN
MOTJISLT HA TEOMETPIIO Ta il METO/IU, a TAKOXK Ha €JIEMEHTAPHY I'eOMETPII0 3 TOUKU 30Ppy
BUIOI, TOTOBHICTh BUKJIQJATH IIKUJIbHY TF€OMETPI0, HE3AJIEKHO BiJ TOrO Ha SIKIA



aKciomartuill BoHa MoOyA0BaHa, TOOTO TOTOBHICTh MPAIFOBATH B LIKOJI 32 OyAb-sIKUM

NOCIOHUKOM (I1IPYYHUKOM).

Ex3aMeHOBaHI TOBWHHI BOJOJITH OCHOBHUMHU TOHSTTAMH MAaT€MaTUYHOTO
aHai3y ((GpyHKIIs, MOCIIIOBHICTD, PSAJl, TPAHUIIS, HETIEPEPBHICTh, MOXI1/IHA, IHTETpal,
Mipa TOII0); MaTH YiTKE ySBJICHHS PO METPUUYHUM MIPOCTIP Ta OCHOBHI €JIeMEHTapHI
GyHKIT micHOT Ta KOMIUICKCHOI 3MIHHOi; BOJIOAITH HaBUYKAMHU OOYHCICHHS
TpaHMIlb, TIOXITHUX, I1HTErpajiB; BMITH PO3B'SI3yBaTH HAWMNPOCTINI  TUIH
mudepeHialbHUX ~ PIBHAHb, 3HAaTH  3aCTOCYBaHHS  Ju(EpeHLIaTIbHOro  Ta
IHTErpajJbHOTO YHUCICHHS, a TaKOX IU(EpEeHLIAIbHUX PIBHAHb /10 PO3B'A3yBaHHS
MPAKTUIHUX 33/1a4.

3 Kypcy Teopii HMOBIpHOCTEH 1 MATEMAaTUYHOI CTATUCTUKU abITYpIEHTH MArOTh:
npooeMoOHCmMpPy8amu 3HAHH AKCIOMaTUIHUX OCHOB T€OP1i HMOBIPHOCTEH, BOJIOAIHHS
MOHATTSMU ~ «HAMOBIPHICTh  TOMII», «HWMOBIPHICTBY, «HMOBIpHICHA  Mipay,
«AMOBIPHICHUM TIPOCTIP», 8MIHHA ¢hopmynioeamu CTPOT1 MAaTeMAaTHYHI O3HAYCHHS
BUIIAJIKOBOI BEJIMYMHU Ta (PYHKIIT PO3NOAUTY, GU3HAYAMU YUCIIOBI XapaKTEPUCTUKU
(MaTeMaTHU4HE CIHOMAIBaHHS, IMUCIEPCIA, CEPEIHE KBAaJpaTUYHE BIAXWUIICHHS) IS
JTVCKPETHUX Ta HEMEPEPBHO PO3MOIICHUX BUTIAJAKOBHUX BEIHUWH, OVIMU 3HAUOMUMU 3
cxemor0 bepHymii, BMITH BUBOAUTH (hOpMYJTy MOBHOI HMOBIPHOCTI Ta (Qopmyiy
baieca.

Ex3amMeHoBaHi MarOTh BOJIOAITH 3HAHHIMH 13 3arajibHOI METOIUKNA HaBYAHHS
MaTEeMaTUKH B OCHOBHIM MIKOJI (METOJAMKM HABYAHHS MAaTeMAaTHKU B 5-6 Kiacax,
anreOpu 1 reomMeTpii B 7-9 kinacax), BMITH pO3B’sI3yBaTh METOJIMYHI 3aa4i.

Bcerynmue ¢daxoBe BumpoOyBaHHS 3 MAaTeMAaTHKH Ta METOJWKHA HaBUYaHHS
MaTEeMaTHUKH MPOBOJAUTHCS 3a OlIeTaMM, KOJKEH 3 SIKUX MICTUTh 11’ SITh 3aBJIaHb:

e 3aBJIaHHSA 1 KOHTPOJIOE 3HAHHA OCHOBHUX ¢hakmie meopili BIANOBITHUX KYPCIB,
3MATHICTh iX OMEPAaTUBHO BIATBOPIOBATH, 8I0UY8aAMU 63AEMO36'130K 1 OpTraHIUHY
€THICTh TIOHSTH, (PAKTIB Ta TEOPIi. 3MICT IIHOTO 3aBJIAHHS YEPHAETHCS 3 PO3ALTY 3
“3.1. Marematuka: OCHOBHI (paKTH Ta TEOpEMHU;

e 3aBJaHHA 2 TIEpeBipse€ 3HAHHS CTYJACHTIB 3 OCHOB METOOJOTIi MaTeMaTHKH,
JIAarHOCTy€ iX MaTeMaTH4Hy KyJbTypy Ta Kpyrosip, IUICHICTh PO3yMIiHHS
MaTEeMaTUKH SK HayKd, BOJOAIHHS (yHIaMEHTAJIbHUMU MaTeMaTUYHHUMHU
MOHATTSAMU Ta MATEeMAaTHYHUMH CTPYKTypamHu, METOJaMH Ta 3araJbHUMHU
MUTAHHSMH aKCIOMAaTHKW. 3MICT IbOTO 3aBIAHHS YEpIaeThbes 3 po3niny 4 “4.2.
OcHOBH METOA0JIOT1] MAaTEMAaTHUKH

e 3aBJaHHsA 3 KOHTPOJIIOE 3HAHHS CTYACHTIB 3 3arajbHOi METOJWKH HaBUaHHS
MaTEeMaTUKH, METOJIMKA HABYaHHS MaTEMaTUKH B 5-6 Kilacax, anreopu i reomeTpii
B 7-9 kmacax. 3MICT IIbOTO 3aBJaHHS uYepHaeThecs 3 po3auty 4 “4.3. Meronuka
HaBYAHHS MaTEMaTHKH

e 3aBaaHHsA 4 1epeBipsie 3/ATHICTh ONEPATUBHO BUKOPUCTOBYBATH BIIOMI 3
byHIaMEHTAIBHUX KYPCIB aleopummu 1 CAHTETUYHUM IIIIIXOM CTBOPIOBATH HOBI.



Jlo yBarm OepyTbCsi BMIHHA MPaBUIBHO O(GOPMIISTH pO3B'sI3aHHS 3ajadl,

apryMEeHTyBaTH JIOT1YHI KPOKM 1 BHUKOPUCTOBYBATH BIJAINOBIJHY CHUMBOJIKY.

OpieHTOBHI 3pa3Ky 3aB/laHb I[LOTO TUITY MpeCcTaBieH] B po3aui 4 “4.4. 3agaui Ha

BUKOPHUCTAHHS B1JIOMUX QJITOPUTMIB”;

MICTSTH

HEMaTEMAaTHUYHI

HNOHATTA) MUISAXOM

CMBOpPEHHA |

3aBJAHHAl 5 KOHTPOJIIOE BMIHHS PO3B'S3yBaTH MPUKIAOHi 3a0dayi (YMOBHU SIKUX

00CNIONCEHHSA

MamemMamuyHux mooeneil peajbHUX 00’€KTIB, mpoleciB Ta sBull. OpieHTOBHI

3pa3Ku 3aBJlaHb IILOTO TUITY TIpeACTaBieHl B po3aim 4 “4.5. Tlpuknaani 3aga4i’.

2. KPUTEPIi OIITHIOBAHHS 3HAHB ABITYPICHTA HA BCTYITHOMY
®AXOBOMY BUITPOBYBAHHI
(TUILKH JUISI TPOMAJISTH VKPATHI)

3{1 WKanow | Buznauenus Xapaxmepucmuxa 8ionogioeil adimypicHma
YHigepcumem Ha NUMAaHHA Ha RUMAHHA
y meopemuuHo20 3MiCmy NPAKMUYUHO20 3MiCHY
0-99 Hu3zvkuir  |AGITypieHT HE yCBIIOMITIOE OO6csr po3B's3aHuX 3a1a4 <
Ganu %MiCTy.HI/ITaI.{HSI oieTy, ToMy SQ%. VY abitypienTa
HOTO BiJIOBIIb HE BiJICYTHS TIPOCTOPOBA YsIBa,
Mae 6e3mocepeIHbOro HeoOXiaHa NI
BiJIHOIICHHS JIO TIOCTABJICHOTO |pO3B'I3yBaHHS 3a/1a4i.
nutanHa. HasiBHa moBHA
BIJICYTHICT ~ YMIHHS
MIpKYBaTH.
100-139 | 3aodoeinbrun |BinnoBiai Ha nutanus O6itety  |OOcsT po3B's3aHUX 3a/1a4 y
Ganie HOCSITh dbparmMeHTapHUl |Mexax 50-75%. A6iT.ypi€HT
XapakTep, XapaKTEpU3YIOTHCS |[TOraHO BOJIOJIE TpadiYHUMU
BiITBOPEHHSIM 3HAaHb HA PiBHI  [3aco0aMu BIJITBOPEHHS
3araM'siTOBYBaHHS. IIPOCTOPOBUX
AOGITypi€HT TOBEPXOBO BIIACTUBOCTEH MPEAMETIB Ha
BOJIOJIIE YMIHHSAM MIipKyBaTH, |[IOIIMHI
WOro  BIAMOBIAL
CYIIPOBOIKYIOTHCSI
JIPYTOPSTHUMHU MipKYBaHHSIMH,
AKl ~ 1HKOJIM  HE  MaloTh
0e3rmocepeIHLOTO BITHOIIECHHS
JIO 3MICTY 3aITUTaHHS.
140-169 | Jocmamuin |Y BiAnoBiasx wa mnuraHHs |OOcsr MPaBUJIBLHO
Gaie outery JIOYCKAIOTBCS  JeAKI po3B'szaHux 3agad >75%.
HETOYHOCTI  abo  mnoMuiku |[Pesynbrar  po3B'a3yBaHHS
HENPUHIIMTIOBOTO  XapakTepy. [3aad4i  MICTUTh  OKpeMmi
AOGiTypieHT JEMOHCTPY€E |HETOYHOCTI 1  HE3HayHi
PO3yMIHHS HABYAIBHOTO |TIOMHUJIKH.

MaTepialy Ha piBHI aHami3y

BJIACTUBOCTEM. [TomiTHe
NparHeHHs adiTypieHTa JIOTTYHO
PO3MIpPKOBYBATH MPHU BiJIMOBIII

Ha NUTaHHs OineTa.




170-200 Bucokuii |AGiTypieHT gae mnoBHy 1 |OO6car IIPABUIILHO

Ganie pO3rOpHYTY  BIANOBiAL Ha |po3B'a3aHux 3amad =100%.
nutanHs Outery. Moro Binnosini [KoxkHa poss's3ana 3amada
CBII4aThb  NPO  PO3YMIHHS |CYIPOBOKYETHCS
HABYAJILHOIO Marepiady Ha |IPYyHTOBHUM  IOSCHEHHSM.
piBHI aHaIIi3y 3aKOHOMIPHOCTEH, | AGiTypieHT 6€3 IOMHUIIOK
XapaKTePU3YIOTECS . BiJITBOPIOE MPOCTOPOBI
JIOTIYHICTIO 1 TOCITiTOBHICTIO BIIACTMBOCTI IPEIMETIB Ha
CYJKEHB, 0€3 BKIIOUCHHS TUTOIIMHI

BUIIQAKOBUX 1 BUIAJaHHS

1ICTOTHUX 3 HUX.

ko abiTypieHT Tif Yac BCTYIMHOTO BUMPOOYBAHHS 3 KOHKYPCHOTO MPEIMETY
Habpas 0-99 GaniB, TO JaHa KUTBKICTH OalliB BBAXKAETHCS HE JOCTATHHOIO JIJIS IOMYCKY
B y4acTi y KoHKypcHoMy B116opi 1o HITY imeni M. I1. [IparomanoBa.

OuiHioBaHHS pIBHSA 3HaHb aO0ITYpPIEHTIB MPOBOJUTHCS KOXHUM 13 YJICHIB
IPEeIMETHOI KOMICii OKpPEMO, BIJIIMOBIJIHO 10 KPUTEPIiB OL[IHIOBaHHS. 3arajibHui Oai
OIIHIOBAHHsI PiBHs 3HaHb abITYpi€EHTa BHUBOJUTHCS 3a Pe3yJbTaTaMH OOTOBOPEHHSI
YJICHAMH KOMICii OCOOMCTHX OIIIHOK BIAMOBiNEH abiTypieHTIB. bamu (omiHKH)
BCTYIMHOTO (haXxOBOT'O BUMPOOYBAHHS BUTOJIONIYIOTHCS TOJIOBOIO MPEAMETHOT KOMICIT
yciM abiTypieHTaM, XTO MPUIMaB y4acTh y BUIPOOYBaHHI TICIIS 3aKIHYCHHS ICTTUTY.

3. KPUTEPIi OLIIHIOBAHHS CIIIBBECIIU

daxoBa KOMicCisd aHaNI3ye pe3yJbTaTu CHiBOECIAM METOAOM €KCHEPTHOI OI[IHKH M
KOJICTiabHO TIpUIMae PIIIeHHs: PO «PEKOMEHJOBAaHO 10 3apaxyBaHHS» ab0 «HE
PEKOMEHIOBAHO JI0 3apaxyBaHH», 3 YPaXyBaHHAM CIiBOeciiv 3 MOBU (YKPaTHCBHKOI,
POCIHCHKOT).

4. 3SMICT IPOT'PAMHU ®AXOBOI'O BUITPOBYBAHHSI (CITIBBECIIN)

4.1. MATEMATUKA: OCHOBHI ®AKTU TA TEOPEMUA

4.1. 1. Anre0pa i Teopist yuces

1. T'pymwm ta ix miarpynu. @akrop-rpynu. CymikH1 K1acH 1 Teopema Jlarpamxka.

2. T'omomopdizmu Ta i3o0MopdizmMu alredpaidHux CTPYKTYP.

3. Kourpyenuii. Ix BractusocTi Ta 3actocyBanns. JIiHiiiHi KOHIpyeHIHi 3 OJHHM
HEB1JJOMUM.

4. Po3B’s3HICTh anreOpaiyHUX PIBHSIHB /7-TO CTENEHS B pajuKaax.

Muorounenn Hax uucioBumu mnojsmu: C, R, Q (3BigHICT, Ta HE3BIAHICTH,

KaHOHIYHa ¢popma).OcHOBHA TeopeMa anreOpu.

Kopeni muorowsiena (icHyBaHHs, KUIbKICTh, KpaTHICTE). Teopema be3y.

Cucremu NiHIHHUX OJHOPIAHUX PIBHSAHb, ICHYBaHHSI HEHYJILOBOTO PO3B’SI3KY.

Cucrema TpbOX JIIHIMHUX PIBHSIHB 3 TPhOMA HEBITOMUMU. MeTo1u 11 po3B’sI3aHHS.

Yucnoni ¢pyukiii. Yuco 1 cyma HaTypanbHUX AUThHUKIB. L{is1a 1 1poOoBa vacTrHM

nivicHoro uucna. Oynkiis Einepa.

10. Jlinifini omepatopu. BrnacHi 3HaueHHS Ta BJacHI
M1AIPOCTOPH.
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4.1.2. I'eomeTpist

1. BekTopHuii 100yTOK BEKTOPiB, HOr0O BIACTHUBOCTI Ta 3aCTOCYBAaHHS.

2. Meron xoopauHat Ha ruiomuHi. [lonsipHa cuctema koopaunat. Ilpsima, koo,

eJnirnc, rinepdosa Ta napabosia B MOJSIPHUX KOOPJIMHATAX.

OnrtuyHa BIACTUBICTH Mapabosoiga oOepTaHHs Ta 11 3aCTOCYBaHHS.

Teopema po reoMeTpUIHUMN 3MICT JIHIHHOI HEPIBHOCTI 3 IBOMA 3MIHHUMHU.

OcHoBHa TeopeMa MpOo PyXH IUIOMIMHM Ta i1 3aCTOCYBaHHS. AHATITUYHUIN BUpPa3

pyXiB 1 iX Kiacudikarri.

6. AnreOpaiuyHuN MeTOJ pO3B’s3aHHS 3ajad Ha MoOymoBYy. Kpurepiii po3B'si3HOCTI

3a/a4i Ha MOOYIOBY MUPKYJeM Ta JiHilkor. KimacuuHi 3amadi Ha mo0Oya0BY, sIKi

HE PO3B’S3YIOTHCS 32 JIOMIOMOTOIO IIUPKYJIS Ta JTHIWKH.

HartypanbHi piBHSHHS T7aK01 KPUBO1 Ta iX POJIb.

8. Axcioma JlobaueBckoro, KyT napanenbHOcTi, GyHkiis JlobaueBckoro. Cyma KyTiB

TPUKyTHHUKA Ha TuiomuH1 JIobaueBckoro.
9. Kiacudikanis mpaBuibHUX MHOTOrpaHHuKiB B R3, Teopema Eiinepa.
10. HenepepBHi BiioOpakeHHsI TOMOJIOTTYHUX MpocTopiB. Kpurepiit HenmepepBHOCTI
B1J1I0OpaKeHHSI.

4.1.3. MateMaTH4YHUI1 aHAJII3

1. Teopema 1po iCHyBaHHsI TOUYHOI BEPXHbOI (TOYHOT HMKHBO1) MEK1 MHOYKHUHH.

2. 3unclieHHl MHOXUHU. TeopeMa mpo iCHyBaHHS HE3YUCICHHUX MHOXUH. MHOKUHU

MOTY>KHOCT1 KOHTUHYYM.

. [lepmma 1 mpyra Ba>KJIMBI TPAHMIII.

4. Teopema Kantopa mpo 3B’A30K pIBHOMIPHOI HemepepBHOCTI GyHKIII 3
HETEePEPBHICTIO.

5. Ekcrpemymu ¢ynkiii ogHiei 3miaHOi. Heobximna ymoBa ekctpemymy. JloctaTHi
YMOBH €KCTPEMYMY.

6. BuzHauenuii iHTerpan i3 3MiHHOIO BEpPXHBOIO MEXKEI iHTerpyBaHHs. Dopmyra
HeroTona-Jleitbnina.

7. udepenuiiioBuictb  ¢QyHkuii  Oaratbox  3MmiHHUX.  JlocTtaTHs  yMoBa
auepeHIIHOBHOCTI (PYHKIIII.

8. 3nako3MinH1 psgu. Teopema JleiOHia. AGCONMIOTHO Ta YMOBHO 301KHI YMCIIOBI
PN,

9. BrnactuBocTi piBHOMIPHO 301KHUX (DYHKITIOHAIBHUX PSITIB.

10. Iarerpan Bix QyHKIIT KOMIUIEKCHOT 3MiHHOI. [HTerpansHa Teopema Korri.

11. [ToBHOTa METPUYHHUX MTPOCTOPIB R,R",C,C[a;b].

12. KoMmakTHi MHOXXMHA B METPUYHOMY TmpocTopi. Kpurepiii KOMIaKTHOCTI
MHO>XHHH B IPOCTOpax R" abo c .

13. Teopema banaxa mpo HEpyXOMy TOYKY CTHUCKYIOUOTO BilOOpakeHHS Ta il
3aCTOCYBaHHHI.

14. Pi3Hi 03Ha4Y€HHS aHAJITUYHOI (PYHKIIIT Ta 1X €KBIBAJICHTHICTD.

15. Teopemu mnpo CTPYKTYpy 3arajibHOr0O pPO3B’SA3KY JIHIHHOTO OAHOPITHOTO Ta
HEOHOP1THOTO PIBHSHHS BUILOTO MOPSIKY.

4.1.4. Teopis iimoBipHOCTEll

1. ®opmynu UIMOBIPHOCTI CyMH Ta IOOYTKY JBOX MOJIH.

2. ®opmyna noBHOI iiMoBipHOCTI. @opmyna baiieca.
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3. @opmyna amst HaiOUTbI HMOBIPHOTO YHMCIIA TIOSIB TIOJIT A B CEpii 3 n HE3aJIEHKHHUX
BUIIPOOYBAaHb.

4. BunaakoBa BeJIM4MHA, ii pO3MOLI, PYHKIIS pO3MOALTY BUMAIKOBOI BETUYMHU Ta ii
BJIACTUBOCTI.

5. UncoBl XapakTEpUCTUKU PO3MOILITY BUMAJAKOBUX BEJIMYMH Ta IX BJIACTUBOCTI.

4.2. OCHOBHU METOJIOJIOT'TI MATEMATHUKHA

1. Mmnoxuna. Onepanii HaJ MHOKUHaMH. Kitacu MHOXUH.

2. BignomeHns, ix BaacTuBOCTI. biHapHe BiIHOIICHHS €KBIBAJICHTHOCTI.

3. Omeparii Ta ix BIaCTUBOCTI. YHapHi omepaiii, OiHapHi, anreOpaidyni omepartii,

TepHapHi omeparltii. JlekapTiB 700yTOK MHOXXKHH, BEKTOpHa (apudMeTHdHa) cyMa

YUCJIOBUX MHOXKHH.

B3aemHOOO€EpHEH1 onepaliii y MaTeMaTHIIl.

AnreOpaidHi CTPyKTypH.

Harypanbhi yucna. [Ipocti Ta cknazeH1 yucia, HoAUIbHICTh, KOHTPYEHII].

Axkcioma iHaykuii. [IpuHnun mMaTemMaTH4HOI 1HAYKIIT (epiia ta apyra ¢opma).

Meton MmaTeMaTU4YHOT 1HAYKITIT.

Apudwmetuka 1inux uynuces. OCHOBHa TeopeMa apu(pMETUKHU.

UYucno. Yucnosi cucremu. Teopis TIHCHUX YHCEIL.

10. Akciomu Apximena, Kantopa, enexinaa.

11. KomruiekcHi yuca.

12. Jlinis (kpuBa), MOBEPXHS, TIIIO.

13. I'eomeTpuuHi mepeTBOpPEeHHs. ['pymoBHii MOTIISAT HA TEOMETPIIO.

14. BenuunHa, CKalspHI Ta BEKTOpHI BenuuuHU. JIiHIMHMA TipocTip, Horo 0a3uc Ta
PO3MIPHICTb.

15. Benuunna, reoMeTpU4HI BETUYUHU. Teopii BUMIpIOBaHHS T€OMETPUYHUX BETUYUH
(TOBXUH BIJPI3KiB, IUIOL] MHOTOKYTHUKIB, 00’ €M1B MHOTOI'PaHHHUKIB).

16. MeTtpuuHi Ta TONoJOTiYHI MpocTopH. B3aeMo3B’ 130K Mk HUMHU.

17. MaTtemaTu4Hi MOHATTS, iX O3Ha4eHHs. TepMIHU Ta CUMBOJIKA.

18. MaremaTuyuHi TBep/KEHHS. AKCIOMH Ta TEOPEMH, iX MICIE 1 pOJIb B TEOPIi.

19. Teopemu icHyBaHHS Ta METO/H 1X JIOBEJICHHSI.

20. Meton noBeJICHHS Bij CYIPOTHUBHOTO.

21. AKCIOMaTHYHHN METOJ TMOOYJIOBH MareMaTW4yHOi Teopii. Bumoru no cucremwu
aKcioM Ta iX mepeBipka.

22. Oynkiiga. Crmocobu 3amaHHs (QyHKINI, BmactuBocTi GyHKIH. Enementaphi
byHKIIii.

23. Hyni ¢yHkii, iX iCHyBaHHS.

24. I'pani yncinoBux MHOXHWH. HaitOibii Ta HaitMeHTIT 3HaYeHHS (QYyHKITII.

25. Metoa iHTepBaliB pO3B’sI3aHHS HEPIBHOCTEH.

26. MimoBipHicTs BUIAAKOBOI MOii, iIMOBipHiCTH (HiMOBipHiCHA Mipa), iiMOBipHiCHMiT
IpOCTIp.

27. KombinaTopuxka.

28. Onepatopu 1 GyHKIIIOHATIH.

29. YucnoBi mOCIIOBHOCTI Ta YKCJIOB1 PSIIH.

30. O3Haku Ta KpUTEPii, MPUKIATU Ta KOHTPIPUKIATNA B MATEMATHIII.

A
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4.3. METOAUKA HABUAHHSA MATEMATUKHU

1.

w N

10.

11.
12.

13.
14.

15.
16.
17.

18.
19.

20.

21.

22.

23.

24,
25.

26.

[{i11 HaBYaHHS MaTE€MaTUKU B OCHOBHIM mmikoul. lepapxia muieid. L1l HaBuaHHSA
OKpEMHX MPEAMETIB: F€OMETPIi, anreopu.

3MICTOBI JIIHIT IIKUIBHOTO KYypCy ajireOpu Ta iX XapaKTepUCTHKA.

3MICTOBI JIiHIT IIKUIBHOTO KYpCy IUIaHIMETPIi Ta iX XapaKTepUCTUKA.

Jlep>kaBHUM CTaHIApPT CEpPEeIHBOI OCBITH, OCBITHS Taly3b ,,MaremaTuka”, HOro
3MICT 1 IPU3HAYCHHS.

3araJlbHOAMJIAKTUYHI ~ NPUHIMIM  HAaBYaHHA  MaTEeMaTHKH,  [PUHLMIN
PO3BUBAJIBHOI'O HABYAHHSL.

PiBHeBa 1 mpodinbHa qudepenitiaiis HaBYaHHS SIK CyYacHi MPUHIIAIINA HAaBYAHHS
MaTEeMaTHKHU.

Cucrema MeTO/1iB HAaBYaHHSI MATEMATHKH B OCHOBHIM IIKOJII, X CYTh 1 MOPIBHSIbHA
XapaKTEePHUCTHKA.

Cucrema 3aco01B HaBYaHHSI MAaTEMAaTUKU B OCHOBHIM IIKOJI1, X CYTb 1 MOPIBHSJIbHA
XapaKTEePHUCTHKA.

OcHoBHI (hopMHU HaBYaHHS MATEMATUKHU B OCHOBHIN LIKOJI, X CyTh 1 MOPIBHSUJIbHA
XapaKTEePHUCTHKA.

OcHoBHI (popmu mo3aki1IacHOi poOOTH B IIKOJI, IX MOPIBHSJIBHA XapaKTEPUCTHKA,
NPUKJIAU 3aCTOCYBaHHS Y HAaBYaHHI.

Cucrtema KOHTPOJIIO HaBYAJIbHUX JIOCSITHEHb YUHIB 3 MaTEMaTHKH.

3aranpHi 1 cnenudiyai Al 1 TpUHAOMH PO3yMOBOT AiSIILHOCTI II1J] Yac HaBYAHHS
MaTEeMaTHKH.

O3HavyBaHi MaTeMaTH4YH1 OHATTA. Buau o3HaueHb, IPUKIAIH.

TeopeMu sik MaTemMaTH4HI TBEp/KCHHsS. Bumu teopem, pi3Hi (OpMYITFOBaHHS.
[Tpuxknagy.

Teopema, o0epuena 1o Teopemu Ilidaropa, 1 1i qoBeeHHS.

Teopema, o0epHeHa 10 Teopemu BieTa, 1 i 1oBeIeHHS.

3anaya Ha nmoOynoBy. OCHOBHI METOAM PO3B’A3yBaHHS 3ajady Ha NMOOYAOBY, iX
CYTbh 1 KOPOTKA XapaKTEePUCTHUKA.

[TonsTTss Bekropa B matemaTuill. opMyBaHHsS MOHATTA BEKTOpa B HIKIILHOMY
Kypcl MIIaHIMEeTii.

CyTb BEKTOPHOI'O METOAY pO3B’A3yBaHHA TI€OMETpUYHHMX 3adad. l[lpuknaau
3aCTOCYBaHHS.

[TonsTTss koopamHar B Maremartuili. KoopauHaTHUN MeETOA pPO3B’SI3yBaHHS
MaTeMaTnyHuX 3aaad. [Ipukinaau 3actocyBaHHs.

Hatypanbne uncino. Meroauka (opMyBaHHS MOHSATTS HATYypajJbHOTO 4YHCIA B
OCHOBHIH HIKOJII.

AnreOpaiunuii Bupa3. Bupasu B HIKUIBHOMY Kypcl aiareOpu 1 MeTOoAuKa ix
(opMyBaHHS.

®opMyBaHHS MOHATTS PALIIOHATILHOTO YUCIIA B KypCl MaTeMaTUKH 5-6 KJ1aciB.
PiBHsiHHSL siIK (DyHIaMEHTalbHE MOHATTA MaTeMaTukd. Buau piBHSIHB B Kypcl
anreOpu OCHOBHOT IIKOJIM Ta METOJIU 1 CIOCOOU iX pO3B’sI3yBaHHS.

[Tonstrss dynkuii B maremaruii. yHKIIT B IKUIBHOMY Kypcli MaTe€MaTHKH,
METOJMKA 1X BUBUCHHSI.
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28.

29.

30.

. Ilmoma sk QyHKIis, 3a1aHa HA MHOKEHH1 KBaJpoBHHUX (iryp. BuBueHHs mioin
MHOT'OKYTHHKIB B KypcCl IUIaHIMETpii.

['eomeTpuuna ¢Qirypa sk (yHIamMeHTaIbHE MOHSATTS MaTeMaTUKHU, PIBHICTh 1
noAiOHIcTh (iryp. O3HaKM PIBHOCTI TPUKYTHHUKIB 1 X JOBEACHHS B MIKIJILHOMY
KypcCl TeoMeTpii.

JlilicHe yuciao. MeToauka BUBUCHHS MIMCHUX YHCEN 1 A1l HaJ HUMH B OCHOBHIM
IIKOJII.

ﬁMOBipHiCTB BUMAAKOBOI noaii. BUBUEHHS el1eMEHTIB CTOXACTUKH B OCHOBHIMI
IIKOJII.

4.4. 3AJAYI HA BUKOPUCTAHHS BIJOMUX AJI'OPUTMIB

1.

OO6uucnut 00’eM Tila OOEpTaHHS, YTBOPEHOTO OOEpTaHHAM HaBKOJO oci Ox

X
KpUBOJIIHIAHOT Tpamnenii, oOmexeHoi rpadikoM (yHKIIT y = xe?, Biccio Ok,
( u 1-u).

NpsSIMHAMH X = a 1 x=b , 1€ @ — PaHr HE BI/IposzeHo'l' ManI/II_[i A= L J ,
1-u u

b — aucnepcis BunaakoBoi BEIUYHHH, pIBHOMIPHO pO3HOAiNEHOT Ha [0,1].

b

. OGuucnuTH iHTETpa [ xe " dx, JIe @ — HaWOUIbIIA JOBKHUHA BEKTOpA X = (x;1- Xx)

a

, koopaunatu sikoro B IIJICK € HeBin’ eMHUMH; b — cyMa KBaJipaTiB KOOpJAWHAT
TOYKH IHEPETUHY TPHOX INIOIMMUH 7, ,: X+2y-3z-5=0, 7,:2x-y+2z-3=0,

r,iX+3y—-2z-4=0.

. 3HaiiTu rpagienT QYHKUIT Z = £ (x,y,z) = y 'z — 2xyz + z_ B TOYIIl HEPETUHY TPHOX

IVIOMWH 7,:5x + 8y —z-7=0, 7,:x+2y+3z-1= 01 7 5, AKa IPOXOANUTH YEPE3

2

TOUKH A(4,5;0;0), B(0;-3;0), C(0;0;4.5).

2 2 2

. . . . X y z
. Hanucatu P1BHAHHA OOTHYHO1 INIOIIMHH OO C€IIIICoiJa —+ —+ — =1 B TOYKax

8§ 16 16
HOTO TIEPETUHY MPSIMOIO, CIIUTHHOO JIJIS1 ABOX IJIOMIUH: nn,:x — y =0, n,:y—z=0.

. JIoBXMHU CTOpIH TPSIMOKYTHHKA JOPIBHIOIOTH KOOPJAMHATAM TOYKU TMEPETUHY

rpadika QyHKIiT y = (x-3)° +4. Ud MOKHa Ha HOro CYMDKHHX CTOPOHAX
noOyyBaTH NPSMOKYTHUKH 3 HIJIOYUCEIbHUMU CTOPOHAMM TaK, 100 cyMa iX TIIOL
JOpIBHIOBAJIA MJIONII MOYaTKOBOI'O MPSIMOKYTHUKA?

. 3HAWTH BIJCTAHb BiJ TOYKU (x ,f(x)), A€ x,— TOYKA EKCTpeMyMy (YHKILi
2 1 . Xy .
f(x)=x" + —, J10 OpsIMO1 — + — =1, KO « = HCJI(159,234), b — oOcCTa4a B1j
X a b
IUJIeHHS ynciia 2'” Ha 7.
.o KpuBOi y=x’+mh(x-1) NPOBEIEHO OOTHUYHY B TOUIl (x,,y,), A€ x, —

palioHaIbHUM HYJIb MHOTOWIEHA f(x)=x' -x' -x-2. 3HAUTH KYT MDX €O
JTOTUYHOIO 1 IPSIMOIO 2x — 3y + 21 = 0 .

o o - . o 4 x 1 ..
. 3HaiiTH Hal0OuIbIIe 1 HallMeHIIe 3Ha4YeHHA QYHKLI f(x)= ———— Ha BIAPI3KY

X
[a:b], M€ aib — palioHaNbHi KOPEHI MHOIOWIEHA g(x)=x" —2x +x-2.



Bu3HauuTH B AKOMY BIJHOLIEHHI IUIMTh TOYKA EKCTPEMYyMY QYHKLII f (x) BIIPI30K
[a;b] .

9. Hanucatu piBHSHHS KOJIa, LIEHTP SKOT'O 3HAXOIUTHCS B TOYIII ( f(4), f'(z)), e
f(x¥)=x"—6x"+11x" —14x + 8, a pamiyc € pagiycoM 301KHOCTI CTEIIEHEBOIO

“ n o . . .
paay > —nx " 3HauTH PIBHAHHA IIPAMOL, IO ITPOXOAUTH YCPC3 LHCHTP ObOI'0 KOJIA 1
n=13

napajieJbHa J0 MpsSMoi 5x + y — 7 = 0.

10.06uucnutu mwiomty ¢irypu, oomexxenoi rpadikom GyHKIil y = x* - 5x , Biccio Ox,
Ta OPpIMUMU x =a, x =b, (a < b), AKIIO a +b =12, HCI[(a,b) =2 . Bwuznauutn
BIJICTaHb B1Jl TOUKH €KCTPEMYMY JAaHOI PYHKII IO MPSAMOi y = 7x — 3.

11.3naittu panioHanbH1 KOpEHi a 1 b (a<b) MHOT'O4YJICHA
X

f(x)=x"=3x"=7x> —9x-30 Ta  OOYMCIUTH iim 22 Busuaumrn

x>a f'(x)

¥ 2 y 2
CKCLICHTPUCHUTET €IIIca — + ~—— = 1 Ta PIBHAHHA HOTr0 TUPEKTPHUC.
b

12.3naiitn HaWOIbIINN CHUIbHUUA JIJIBHUK o (x) MHOTOWIEHIB
f(x):x4—3x3—3x2+7x+6, g(x)=x4—3x3—7x2+15x+18. OO0uncIuTH

HaiiOL1b1Ie 1 HaliMEeHIIe 3HaYeHHs (PyHKIIT y = ¢ (x) Ha OIPOMIKKY [a:b], AKIIO a 1
b — BIAPI3KH, 1110 BIATHHAE HA OCSIX MPAMA 5x — 3y +2 = 0.

13.3naittu KpaTHi KOpEHi X%,  (x,<x,) MHOIOYJIEHA

1)
X2
f(x)=x5+x4—9x3—5x2+16x+l2. OO0uucnuTH [(kx +b)e"dx , 0€ y=kx+b—

*1
npsiMa, IO TPOXOAUTHh Yepe3 TOYKY (x,, f(x,)) MapajeNbHO [0 MpPSMOIl
2x-3y+5=0.
14.TToOyayBaTH 32 JAHUM MHOTOYJICHOM f(x) = x’ +2x" —3x’ —6x’ —4x -8 MHOTOWICH
g(x) 0€3 KpaTHHX KOpEHIB. 3HAWTH BIJCTaHb BiJ TOYKHU (x,.2(x,)) MO TPSIMOT
y =2x+1, KOO x, — TOYKA MIHIMyMY QYHKIIT y = g(x).

. : . d .
15. 3HalTH PO3B’S30K y = ¢(x) JU(EPEHIIANBHOTO PIiBHSIHHA — - L4 x =0, SKHH

dx X
34J10BOJIBHAE ITOYATKOBY YMOBY y(l) =1. O0uynucnuTHn BiI[CTaHB BiI[ TOUYKHU (xo,(p(xo )),

A€ x, — TOYKa MaKCUMyMy GYHKIUT y = ¢(x), IO TOUYKH (a,b), AKIIO @i b (a<b) —
parioHa bHI KOpeHi MHOTOWICHA f(x)=x" - x®-5x" —x-6.
16.3naiiTi BifACTaHb BiJ MOYATKy KOOPJAWHAT 1O TPSMOi, SKa BiITUHAE Ha OCIX
KOODJMHAT BiJIPi3KH, JOBXHMHHU SKMX PIBHI CyMi 1+ 2&+ 3¢’ +..+100s° , AKIIO & €
oHUM 3 KopeHiB 100-To cTeneHs 3 OAUHUIIL.
( 1 2 3
17. 3naiitu panr MaTpuIl | 4 x 6|, A€ x = [ 3sin cos *tdt , y — HaUMEHIINN IIJIUN
-1y 2 '
KOpIHb HEPIBHOCTI y’ +3y° -4y-12 >0, z — PO3MIPHICTh JIHIMHOTO MPOCTOPY
CUMETPUYHUX MaTPHUIIb IPYTOr0 MOPSJIKY.
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18.3HaiiTi KiIbKiCTh AUIBHUKIB uncna 4 = 2° .37 .5', j1e k — po3MipHIiCTH IPOCTOPY
CUMETPUYHUX MaTPHULb TPETHOTO NOPSAIKY, p — LIlJIa YACTUHA B1JICTaHI B1J TOYKH

B(3,4,-3) 1O TOBEPXHi x°+y’+z° —-6x-91=0, [— pagiyc 36LKHOCTI

CTETICHEBOTO DSy ¥ :
n=13n-11"
19.3nalitn 06’eM mapanenerninena, MoOyJ0BaHOIO Ha BEKTOpax a(l;2;0), b(2;3;R),
o n
¢(v:3:4), ne R — paziyc 301)KHOCTI CTENEHEBOTO psiay 3
n .
n=1

Y — HaWMEHIIUU

]
n

JOJTATHUN PO3B’ 30K KOHTPYEHIIIT 3y = 2(mod 7).

x 2 3
20.004yucnuTy BU3HAYHUK |4 y 6|, 1€ x — PO3MIPHICTH MPOCTOPY JiarOHATBHHUX
2 1 z

MaTpHIlb TPETHOTO MOPAAKY, y — HaWMEHIIe 3HaUYeHHS QYHKIIT y = x° + 6x+ 7, =
— MOJyJIb BEKTOPHOT'O 10OYTKY BEKTOPIB a(1,2,3) T b(2;4:6).
Ax + B

21.06uncnuty 1HTETpAN [—————dx, 1€ 4 = f(4), f(x) — HalMEHINE CILIbHE
x  +5x+6

KpaTHe MHOTIOYIEHIB x° -5x+6 Ta x +x-6, B — JOBXKHHA Bimpi3ka, 10

CIIOJTyJae IIOYATOK KOOpIMHAT 3 IICHTPOM MOBEPXHI

x 4y -zl —4x+4y+2z+6=0.

22 Hamucatu piBHAHHSA TpsIMOi, MO0 MPOXOIUTh dYepe3 TOUKY A(1,2;x) 1
MEPICHANKYJISIPHA 0 TUIOMHWHA = , SKIIO0 x — 3arajibHa KiTbKICTh HATYpaJIbHUX
ninpHUKiB - uncna 3300, a o — J0TMYHA IUJIONIMHA JIO TIOBEPXHI

2 2 2 .
(x=2) +(y-3) +(z+4) =16 BTOULl B(2,-1,-4).

23.Yu yTBOPIOE MIOBHMI KJIaC JIMIIKIB 32 MOAYJIEM 7 MHOKHUHA M = {6;9:17 ;4;a;b;c} , JI€
a= ln( lim (1 + tgx)”ng , b — CKaJSpHHA TO0OYTOK BEKTOpa HOPMaji IUIOIIHMHH

x—>0
Xx+2y-7z+5=0 Ta OJUHUYHOIO BEKTOpa, IO 33Jla€ HAMpsSM OCi IWIIHApPA
© 5
xPeyt=25, 023 —.
n=1 2’

24 Harmvcaty piBHAHHS JiaMeTPaIbHOI TUTONIMHK MOBEPXHI x° +2x+ y  —z° +2z =0

IpY YMOBI, IO ii BEKTOPOM HOPMal € BEKTOp #(n,.n,,n,), A€ n, — HAWMEHIIUH
JOJATHUM KOpiHb PIBHSHHSA X' +2x° —-5x-6 =0, n, — pagiyc 30KHOCTI
© xn ( 2n + 3 n\
CTEIIEHEBOIO PAAY Y —, n, = In| lim :
n=1 2n n—> o Zn

25.P03B’s13aTH KOHTPYCHITIIO 5x = n(mod m), 1€ m — IiJla YaCTUHA BiJICTaHI BiJl TOUYKA

A(3:4;5) 110 TIOBEpXHi (x-3)" +y” +z° =16, n — HalOUIbINE 3HAYEHHS (YHKII
y =17 - (x-3)" HaBiApi3Ky [2:5].

26.Cxactv piBHSHHS IUIOMIMHM f (x,y,z) = 0, KA IPOXOJAUTH YEPe3 TOUKY M (3;4,-5)
napajiebHO J0 JABOX BEKTOPIB a, = (3,1,-1), a, =(1;,-2;1). 3HaWTH NOBHUHU



mudepeniiian  QyHKIii z = f(x,y) Ta OOYHCIUTA MOro 3HAYEHHS B TOMYIII
(a,b,c), (a <b<c), 1€ a,b,c — MOPSIAKA HETPUBIATBHUX MIATPYI LIUKIIYHOI TPyIIU
().

27.3HaliTH MIPOEKIII0 P(a,c) TOYKU M (- 6;4) Ha NPSAMY 4x -5y + 3 = 0. [loOynyBaru
HOPMOBAaHHI MHOTOWIEH f (x) TPETHOTO CTETICHS, KOPSHSIMHU SIKOTO € a 1 ¢ ,a0cTadua

/(%)

X —a

0
BiJl AineHHs Woro Ha 1 piBHA 12. O6uncouTH | dx

28.3HaliTy iHTErpajbHy KPUBY AU(PEPEHIIaIBHOrO PIBHAHHS (1+ y~)dx — kxydy =0, IIO
MIPOXOJUTh YE€Pe3 TOUKY C(x,:y,). BIIOMO, MO k = HGY (753 ,275), & C(X,:Y,)—
MIPOTUJICKHA IO TOUKH A(-4;5) BEPIIMHA KBaJpaTa 3 IIarOHAIIIIO 7x —y +8 = 0 .

29.3HaiiTH 3araabHH PO3B’ 130K TU(PEPEHINATBLHOTO PIBHIAHHS y" + py' +qy =e ~*, A€ P

(1 2 -4 1w

— paHr MaTpuii A=|2 1 -5 -1]|, q — BIJICTaHb BiJl TOYKU M (2;-1) JIO MPSIMOI

Ll -1 -1 —ZJ

4x +3y+10 =0.

30. Po3p’s3atu 3amauy Komni: (y* - 3x’)dy + 2xydx =0, y(a)=b,A€a=]-2 1 -3[,b

. . . 1
— OpJIMHATA TOYKH MEPETHHY OCi Oy 1 IPSIMOT, IO MPOXOIUTH YePe3 TOUKY (— —;ow
L2 )
[apajieJIbHO 10 MPAMO]L y = 2x .
a
31. O6umucnuTu | f(x)dx , A€ f(x) — MHOIOWIEH 3-ro CTemeHs 13 CTapIIuM
b
KoedillieHTOM, 110 JOPiBHIOE 1 1 Mae KOpeHi x, = -1, x, = 2, IPUUOMY f (3)
2 2
. . . . . . X 3
Binomo, mwo aib— Benmka i Mana misoci enirnca ~— + y—2 =1, JIJISA SIKOTO 2¢ = 6, & = —
a b 5
32. Iloka3aTtu, MO BEKTOPHM 4 = (3;-2:1), b = (-1;1;-2), ¢ = (24;-3) JIHIHHO HE3aJEXKHI.

8.

3HalTH PO3KIA] BEKTOPA d = (11;-6:5) 34 OA3UCOM (a.b,c): d = aa +pb + yé . SHAUTHU
oz(1i1)  az(1i1)
+

, AKIIO z = ax’ +[3y2 + yxy .
ox oy

X
33.3HaiTu TOUKY M (x,:y,) — TOUKY ekcTpeMyMy (yHKIii z = e (x + y° ). 3armmcarn
PIBHSHHS TinepOo0iIH, BITKH IKOT CUMETPUYHI BIIHOCHO MOYATKy KOOPJAUHAT, OJIUH

13 POKYCIB MICTHTBCSI B TOUIll M (x,;Y,) , & PIBHIHHSI aCUMIITOT vy = + , A€ n —

n+1

KUIBKICTh MiArpyn rpynu {31}

. X z . . .
34.3aHI/IcaTI/I 34raJIbHC PIBHAHHSA INIOIMWHA — + Y +—=1,/1€ a 1b a < b—pallOHaJIbH1
a b c

. oz 0z
KOPEHi MHOTOUJIEHA f(x)=x" —4x° -13x° +28x+12 =0, c= —+ — JUI (YHKII]
ox 0y

z:ln(ex+ey).



. x3 -2 o o o 5
35.00uucaut  lim ——————, SKIIO0 a — HAWUMEHIIWH MJOJATHUHA PO3B’ 30K

Xﬁax2——3x+2
KOHTPYCHITIT 27 x = 2 (mod 13), 4 — BIJIHOIIEHHS, B SIKOMY TOYKa M (1;3;-2) JIJIUTH
BIJIPI30K MM ,, 1€ M, (-3;-1;2), M ,(2;4;-3) .

CcoSs 2X
36.064UCIUTH lm -

x—>a ] tg " x

, KIIIO ¢ — BHYTPILIHIN KYT [IPU BEPILIMHI A TPUKYTHUKA

3 BEPIIMHAMH A(-1;-2;4), B(-4;-2;0), C(3;-2;1), p — IMOPSJAOK IPYyIU CAMOCYMIIIEHb
MPSIMOKYTHHUKA.
37.00uucnuTy TUIONTy S TMapajenorpama, SKIIO BiIOMO HOTO TPU BEPIIMHU
A(1:2:0), B(3:0;-3), C(5:2;6). 3amucatu Bci miarpynu rpynu {1}. Ilepesiputu uu
Ou(A) ou(A) Ju(A)
+ +
ox oy 0z

BUKOHYETHLCS PIBHICTD =S ,SAKIO u = x_ +y" —z2(xy +4).

(¥4 . coo 1 . .
38.3HaliTu moxuiy acuMNToTy rpadika QyHKIII y = 4x + — 1 OOUUCIUTH BIJICTAHb d
X

BIJl HET IO TOUKH (x,,y(x,)), A€ x, — TOYKA EKCTpeMyMy JaHoi ¢yHKIii. 3amucaTu
MHOTOWICH HAWMEHIIIOTO CTENEHS 3 UTMMHU Koe]iIlieHTaMu, 1110 Ma€ KOPiHb d .
39.BU3HAUUTH TOYKY IIEPETHHY (x,.y,) KPHBOI y =ax’ +bx’, AKIIO a i b — I

KOPEHi MHOTOWIEHA g(x) = 2x° —3x° —14x+15 . Yepe3 1[I0 TOYKY MPOBECTH IMPAMY
MEPICHANKYJIIPHY JIO TIPSIMOT y = g "(x) .

40.11epeBipuTH, YU YTBOPIOIOTH 0a3MC BEKTOPHM 4 = (2:2i-1), b = (I-1:2), ¢ = (2:1:3).
3anucaTtd PIBHAHHA JBOX IUIOIIMH, IO MPOXOJATh Yepe3 TOYKY EKCTPEMyMy
QYHKIHT z= x>+ > -2l x-18 h y T4 MAlOTh BEKTOPH HOPMAJi a i b BiJNOBiAHO.
3HANTH KyT MK UMM TLTOIIIMHAMH.

41.Ha kpuBiii y = x' - 3x+5 3HAWTH TOYKH, B SAKHUX JOTHYHA MEPICHIUKYISIPHA 10
IPAMOT ax + by =0, e a — HCJ] MHOTOYIIEHIB f(x) = x° -1, g(x)=x_ +2x+1, b —
KiTbKicTh Tiarpyn rpymu (%1},

42.3HaiiTv 00BiIHY CiM 1 IPSAMUX, IO BIATUHAIOTH BiJl CTOPIH IaHOTO KyTa TPUKYTHUK

TAHOTO TIEPUMETPY.
43.Hammcatu ToOJsApHE PIBHAHHS KOJA, pagilyC SKOrO  JIOPIBHIOE  CyMi

1+4g+9¢”+..+100¢” , IKIIO ¢ € OMHUM 3 KOpeHiB 100-T0 CTENEHs 3 OUHHUIIL.
44 3naiiTi HalOIbIlEe 1 HaMEHILIEe 3HAYEeHHS (DYHKIIIi:
f(x,y)="5sinxcosy+4sinxsiny+3cosx .
45.]loBecTH, 110 KpUBa, BC1 HOpMaJIl SIKOi MPOXOJATH Yepe3 OAHY i Ty camy TOUKY, €
KOJIOM.
46.3HaliTH KyTH, TiJ SKUMU TEPETUHAIOTHCS CHUHYCOiJla y = sinx Ta KOCHHYCOiIa
Yy =cosx.

47.]JloBeiTh, MO 11 JOBIILHOTO HATYyPaJbHOTO 7 :

\/n2—1+\/n2—4+\/n2—9+...+\/n2—(n—1)2 <§-n2.
, .o
48.P03B‘s13aTH PIBHSAHHSA (\/3+2\/;)A+(\/3—2\/?) —22 -0

49.3HaiiTy BC1 MPOCTI YKCTA, SIKI € OJTHOYACHO CyMaMHU 1 PI3HULISAMH MPOCTUX YUCE.




50.3HaiiTH HAKOPOTIITY BiJICTaHb BiJl TOYKU M ,(2;-1) JIO KPHBOI y = x°

51.BuzHauuTu, Npu SKOMY 3HaUY€HHI » TBUHTOBA JIIHISA

X =acost, y=asint, z=ht

Ma€ HaOUTBIIUMA CKPYT.

4.5. TIPUKJIATHI 3AJAYI

1.

10.

beperu piuku — nBi mapanenpHi npsami. [1o pi3Hi O0KU BiJ piuKH 3HAXOIATHCS
cema 4 1 B. Jle morpibHO moOymyBatu MICT MN 4epe3 piuky (MN
NEepHEeHANKYJIIpHUNA Oeperam), o0 Ussx AMNB OyB HAUKOPOTIIUM?

B pesepByap, skuii mae (opmy MpsSMOTO KPYroBOrO KOHYCa, OIMYIICHOTO
BEPIIMHOIO BHU3, HAJIMBAETHCS PiIMHA 3 TOCTIHHOIO IIBHAKICTIO a (M%/C). 3 KOO
HIBUKICTIO MIJBUIIY€ETHCS PIBEHb 4 PIIMHU B pe3epByapi, AKIIO MOro BUCOTA
JIOPIBHIOE H (M), a pajilyc OCHOBHU R (M)?

Baron Hajm3eMHOI 3aii3HMIN, SKUH MPOXOIUTH HA BUCOTI 9 M HajJ 3emiicio, B
JeSIKU MOMEHT 3HaxXOJIUTbCS HaJ TpaMBalHMM BaroHom, mo ige. Hlmsxu ix
YTBOPIOIOTH NpsiMuil KyT. [IIBUaKICTh IEpIIOro BaroHa v, = 12 M/c, Ipyroro —
v, = 6 M/C. 3 AKOIO MBHUAKICTIO Oy/e 30UIbITYBaTUCh BIJCTaHb MK HUMH 4Yepe3
t=6¢?

BapricTh niamanTa mponopiiiiiHa kBaapaTy ioro macu. [Ipu 06po0iii giamaHT OyB
PO3KOJIOTUN Ha JBI YaCTUHU. SIKi Macu IIMX YaCTHH, SIKIIO BIJIOMO, 110 BapTiCTh
niaMaHTa OyJI0 MaKCHMaIbHO BTPA4YCHO.

BinkpuTuii 6aceiin 3 kBajgpatHuM JHOM Mae 06’em 108 m3. SIki nosunHI GyTH
po3Mipu OaceitHa, 100 Ha OOKJIagaHHS MOro CTIHOK 1 JHA IMIIIIO HAaWMEHIIE
Matepiary?

Binpizok 3aBmoBxkku | po3miuinm Ha TpW YacTUHH, BHOWparouM Oyab-sKi JBI
TOYKM MOJLTY. 3HAUTH MMOBIPHICTH TOTO, IO 3 TPbOX YTBOPEHHUX BIAPI3KIB
MO>KHA CKJIACTH TPUKYTHUK.

BikHo Mae popmy MpsMOKYTHHKa, 3aBEPIICHOTO 3BEpXy MiBKpyroM. Ilepumetp
BiKHA 5M. SIkuMH MarOTh OyTH PO3MIpH BiKHA, 11100 BOHO MPOITYCKaJIO HAMOLIBITY
KUIBKICTH CBITIIA?

JIBa TIpCbKI MHCIUBCHKI TOCMOJApCTBA 3aMarOThCSl 3aroTiBJICIO ITyIIHHHH.
[lepmie mMae ckiaa B MyHKTI 4, a Apyre — B MyHKTaXx B 1 ¢ . Biacrani mix
MyHKTaMH OJIHAKOB1 1 JIOPIBHIOIOTH = . [IpsMoJtiHiiiHA 3ai3HULS MPOXOIUTH
gepe3 CepeIMHM BIIPI3KIB 4B 1 4 ¢ . Bubparm micie aist Oy MiBHUITBA CITUTBHOL
Ut 000X TOCIIOAPCTB MePEeBANIOYHOI Oa3H Ha 3ajIi3HUII TaK, 00 BUTPATH 000X
rOCIIOZAPCTB HA MEPEBE3CHHS BaHTAXXy BEPTOJIHOTAMH, SIK1 3MIIHCHIOIOTHCS OJIUH
pa3 Ha JIeHb 3 KOXKHOTO 3 MYHKTIB A, B, C , OyJIM OJJHAKOBUMH, SKIIIO BiJOMO, IO

TPaHCHOPTHI BUTPATH Ha MEPEBE3CHHS MPSMO MPOIOPIIiHI KBaJpaTy BIACTaHI.
3 yciX TPUKYTHHKIB 3aJaHOr0 NEepUMeTpa 2P BHU3HAUYUTU TOU, SKUH Mae
HaWOUIBIITY TUIONTY.

JIBa JiTaKu JETATh TOPM3OHTAIBHO HA OJHIN BHCOTI IiJ KyTOM 120 ° OJMH JI0
OJTHOTO 3 OJHAKOBOIO HIBUAKICTIO v. Y JESKUH MOMEHT 4acy OJUH 3 JIITaKiB
NPUJIETIB B TOUKY NEPETUHY IUIAXIB, a APYTUi B Ied MOMEHT 3HAXOAMBCS B a KM
B/l HEi (HE MOJNETIBIIM 10 TOYKHM IepeTuHy). Yepe3 sKuUi Yac micisg LbOIro

MOMEHTY BiJICTaHb MDXK JIiTaKaMu OyJi€ HAltMEHII010?
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JIBa maporuiaBu pyXxaroThCs NEPHEHAUKYIIPHUMU Kypcamu 31 mBUAKoCcTsIMH 30 1
40 km/Tox BIAMOBITHO. Y MTOYaTKOBUN MOMEHT dacy nepmuii 3Haxoauscs 3a 100
KM, a Apyruii — 3a 300 KM BiJ TOYKM NEpeTUHY JiHINA pyXy. Uepes sikuii yac
BIJICTaHb MIXK NapoIiaBaMu Oyjie HaliMeHI100? OOYUCIUTH L0 BiJCTaHb.

JIBa cyaHa MOBUHHI MiAIATH 10 oAgHOro mpuyany. [losBu cyneH — He3anexHi
BUIAAKOBI T0/111, PIBHOMOXJIMBI MPOTATOM J100M. 3HAWTU MMOBIPHICTH TOTO, 110
OJIHOMY 3 CYJICH JIOBEJIEThCA YEKATH 3BUILHEHHS MpUYaiy, SIKIIO Yac CTOSHKU
MEePIIOro CyJAHa — OJ[HA TOANHA, a IPYroro — JAB1 TOJUHHU.

JIBoe Inrofedt Majau 3yCTPITUCh B IEBHOMY MICIlI MK CbOMOI 1 BOCBMOIO
roJInHO0. BOHM TOMOBUIINCE, IO KOKEH YEKA€E 1HIIIOTO TPOTATOM YBEPTi TOUHHU.
Slka IMOBIPHICTH TOTO, III0 BOHH 3yCTPIHYTHCS ?

JIMCK, KUHYTHI CHOPTCMEHOM IIiJI TOCTPUM KyTOM JO TOPH30HTY, BIaB Ha
BIJICTaH1 52 M BiJ] IOYaTKOBOT'O MOJOKEHHA. BU3HaunTH napameTp napadoaigyHoi
TPAEKTOPII, IKY OIMCAB IUCK, SIKIO HAlO1JIbIlIa BUCOTA, SIKOT BiH AOCAT, JJOPIBHIOE
10 m.

Jinsaka 3emiti Mae (opMy PiBHOCTOPOHHBOTO TPUKYTHHKA. 3HAWTH JOBKUHY
HAHKOPOTIIOT MEXi, IO CMOJydYae ABI CTOPOHU MUISHKH 1 JUIATH ii Ha JIBi
pPIBHOBENUKI Pirypu.

J1Jis BUTOTOBJIEHHS METAJIEBOTO KapKacy NaBUIbHOHY TPOIIYHUX POCIUH Y hopmi
napasesnernimne/ia 3aBe3eHo JIpiT 3aBaoBXKKU 2880 M. Sxkumu MaroTh OyTH BUMIpH
KapKacy HalOuIbmoro o6’eMy, SKIO BHCOTAa NMaBUIBMOHY BTpWYl OllbIa 3a
HIUPUHY?

JlJis ckitamaHHa €K3aMeHy CTyJIeHTaM HeoOXinHo miarotysaTu 30 mutasb. 3 25
ctyaeHTiB 10 miaroryBaim Bci nmutadHs, 8 — 25 nuranb, 5 — 20 nutanb 1 2 — 15
nuTadb. CTYJEHT, SKOTO BHUKJIHMKAIHM, BIAMOBIB Ha TOCTABJICHE 3alMTAHHS.
3HailAITh UMOBIPHICTH TOTO, IO LM CTYJIEHT: a) MIArOTyBaB BCl MUTaHHS; O)
MIArOTYyBaB TUIBKH MOJOBUHY NMUTAHb.

J171st mpoBeIeHHSI CIOPTUBHUX 3MaraHb MOTPiOHO MOOYayBaTH HaWJIOBIIY Tpacy,
1110 3’ €JHY€ TPU IyHKTH A, B 1 C IpAMOJIIHIMHUMHU JUISTHKAMU TaK, 100 111 TyHKTH
3HAXOJWJIMCh HA OJTHAKOBIH BiACTaHI Bij criocTepekHoro nyHkry D, a myHkr C
OyB piBHOBiAnaneHuit Bia 4 1 B. SIk po3mictut nyHktu 4, B, C, nipu yMOBI, 110
BiJIcTaHb MK ITyHKTamMu A 1 D nopiBHIOE d ?

Jlis TphOX 3eMJIEPOOHUX PIBHOMOTYXHUX TOCIOAAPCTB MOTPIOHO MOOymyBaTu
CriapHE 3epHOcxoBuile. Jle BuOparm micie ais OymiBHHUITBA, IIO0 BUTpATH
rOCIIOAapCTB Ha IEPEBE3CHHS 3epHa Oy MiHIMaILHUMHU, SKIIIO BiJIOMO, III0 BOHH
JOpPIBHIOIOTH KBaJpaTy BiJCTaHi, HAa SKy 3IIHNCHIOIOTHCS TIEPEBE3CHHS, 1
BUKOHYIOTHCSI OJIHAKOBUMH TPAHCIOPTHUMU 3acO0aMu?

I3 20 cTyaeHTiB, K1 MPUATIUTA HA €K3aMEH, 8 MATOTOBIICHI BIIMIHHO, 6 — 100pe,
4 — mocepenHbo 1 2 — moraHo. B ex3amenarniiaux Oiuterax € 40 muTaHb.
CrtyaeHT, SKWid TIiATOTOBJICHWHA BIIMIHHO, 3HA€ BCI MHUTaHHS, n00pe — 35,
nocepeHbo — 25 1 norano — 10 nuranb. [[eskuil cTyJeHT BIJMOBIB HA BCl 3
NMUTaHHS Olneta. 3HAWIITP WMOBIPHICTH TOrO, IO BIH MiJATOTOBJICHUM:
a) «100pe»; 0) «ImoraHoy.

3 migHOTO KpyTra paaiycoM R BHUpi3arOTh CEKTOp 3 HEHTPaIbHUM KyTOM o 1 3
HBOTO CKPYUYYyIOTh KOHIYHY JiiiKy. [Ipu sikomy 3Ha4eHHI KyTa o OO0 €M JHKH
Oyzie HaOTbIIUM?
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3 JApoTy, HOBXHMHA SKOro |, Tpeba BHUIOTOBUTHM KapKac HPSIMOKYTHOIO
napajeneninesa 3  HaOWbmuM  00’eMOM.  3HAWTH  PO3MIPH  LIBOTO
napajesneninesa.

3a MeBHUI MPOMIKOK Yacy TpU TOKapi pa3oM BUTOTOBISAIOTH 60 neranei,
IPUYOMY 3a Lel NPOMIXKOK Yacy MepuInii 1 APyruil Tokap BUTOTOBIISIIOTE B 3 pa3u
OlbIIIe, HIXK TPETIH, a MePIINi 1 TpeTiki — B 2 pa3u OiibIle, HDK Apyrui. CKUTbKU
JeTalield BUTOTOBJISIE KOXKEH 3 TOKapiB 3a 1ei yac?

3eMIIst pyXa€eThCsl MO TPAEKTOPI, 110 € ASSIKUM T€OMETPUYHUM MICIIEM TOYOK, SIKE
BOJIOJIIE€ TAaKOKO BJIACTHUBICTIO, IO CyMa BifICTaHEH BiJl OyIb-sIKOi HOTO TOYKH JI0
IBOX (pIKCOBAaHUX TOUOK € BelW4ynHa craja. Bimomo, mo CoHIle 3HaXOUThCS B
onHIM 3 nux (ikcoBaHMX To4yoK. Haiimenma Bimcranb Bix 3emii g0 CoHIs
HaOMmKEeHO AopiBHIOE 147,5 MuH. KinoMmeTpiB, a HauOuibmma — 152,5 moH.
KUIOMETPIB. 3aMCaTH PIBHAHHS TPAEKTOPIi pyXy 3eMJll, 3HANTH BEJTUKY MIBBICH
Ta EKCIICHTPUCHUTET.

3HATH PO3MIPH 3aKPUTOI LUWIIHAPUYHOI LUCTEPHU 33JaHOTO 00’eMy v 3
HAMMEHIIOK MTOBHOK MTOBEPXHEIO.

3 ycix TpSMOKYTHUX TNapajeliemineiB 3 3aJaHOl0 CyMOI TPbOX B3a€EMHO
MEePIEeHIUKYISIPHUX peOep 3HAUTH TOU, 00 ‘€M SIKOTO € HAUOUTBIIIUM.

I3 TppOX MOIIOK OJHAKOBOI MIMPUHHU BUTOTOBISETHCS K05100. [Ipu sikomy KyTi
HaxuiIy OIYHHUX CTIHOK JIO OCHOBH IUIOIIA IMOMEPEYHOTO Mepepiszy xkoyioba Oye
HaNHOUIBINIOK0?

JIOKOMOTHUB pyXa€ThCs B3/I0BK TOPU3OHTAIBHOI AUISHKU MUISIXY 13 MIBUAKICTIO
72 xm/roxa. Yepes sxuii yac 1 Ha KM BIACTaBHI BiH Oy/ie 3yMMUHEHUN TaIbMOM,
SKIIO OTIip PyXy MICHsI MOYaTKy TajibMyBaHHs opiBHIOE (0,2 fioro Baru?

Kpaii kpyrioro cromy paziycoM a JeXHTh KHHMTa. BigoMo, 110 OCBITJICHICTH
npeamera B mpomnopuiiiHa KOCHHycy KyTa ¢ (OMB. A

PUCYHOK) 1 00€pHEHO MPOMNOpIIiiiHa KBaAPAaTy BIJACTaH1 BiJ
nmpeaMera J0 JpKepella CBIiTIa A, BU3HAYMTH, Ha SKid
BHCOTI HaJ IIEHTPOM CTOJIa TpeOa MOBICUTH CBITHUJIBHUK,
00 OCBITJICHICTh KHUTH OyJia HAOUTBIIO0.
MartepianbHa TOYKA MACOI0 m PYXA€ThCS MPSIMOIIHIHHO
mig  giero  cramoi  cum F. Omp  cepenoBHIna
OPONOPUIAHUN IIBUAKOCTI PyXy. 3HAWTH 3aKOH 3MIHH a B
MIBUAKOCTI PyXy TOYKH, SIKIIO TOYATKOBA MIBUIKICTH

nopiBHtoe 0.

Mingnuii ky0, pedpo SIKOro AOPIBHIOE « = 5 CM, PIBHOMIPHO HUTIpyBaBcs 3 ycCiX
OokiB. 3Hatouu, 110 Bara Horo 3MeHmmwiIach Ha 0,96 r 1 BBakaouu MUTOMY Bary
Mifi piBHOI0O 8 (I/cM?), BU3HAYMTH, K 3MEHIIMIMCH PO3MipH Ky0a, TOOTO Ha
CKUIBKH BKOPOTHJIOCS pedpo KyOa.

Ha BifcTani ¢ Biji 3aBOAY 4 TPOKIATAETHCS IO MPSIMI 10 MICTa B 3aJTI3HUIIA.
[Ti SKMM KyTOM o, JI0 TPOEKTOBAHOI 3aJII3HUII Tpeba MPOBECTH IIOCE Bl 3aBOIY
A, MO0 J0CTaBKa BaHTaXIB 3 4 y B Oyja HalJICMICBIION, SKIIO BapTICTh
nepeBe3eHHs | T/KM Mo 1oce B m  pasiB JOPOKUa, HIXK 3aTI3HUAIICIO?

€ npsaMokyTHUH nHCT )kepcTi po3mipoM 50 x 60 cM. YV 4OTUPBOX HOro KyTax
BHPI3aI0Th OJIHAKOB1 KBaJpaTH Ta POOJISATh BIAKPUTY KOPOOKY, 3arMHaI0uM Kpai
17 OpSIMUM KyTOM. SIka MakCcMManbHO MOXJIMBA MICTKICTh TaKOi KOPOOKH ?

N3
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Ha cTopiHIi KHMIM IpYKOBaHWI TeKCT 3aiimac S cm? BepxHe i HIKHE 1O
MaroTh JTIOPIBHIOBATH 10 @ CM, TpaBe i JiBe — M0 D i ¢ cM BiamoBigHO. 3HaiTH
PO3MIPHU CTOPIHKHM KHUTH, MIPU SKUX MOJIA 3aiiMal0Th MiHIMAJIbHY IJIOLLY.

Ha Tin0 nie cuna, nponopiiiina yacy. Kpim Toro, omnip cepefoBuiia aie Ha pyX
T1JIa 13 CUJIOK0, MPOIOPIIAHOO MIBUAKOCTI. 3HAWTU 3aKOH PyXYy Tija.

Hamer y Burisal uuiaiHapa, 3aKpUTOr0 KOHYCOM, MOOYJOBAHHMM Ha KpPYyTOBii
ocHoB1 R 1 moBuHeH matu 06’em V. SJkum Mae OyTH KyT IIPU BEPIIUHI OCLOBOTO
nepepizy KoHyca, oo KUIbKICTh MaTepiaiy, SKUH ITijie Ha BUTOTOBJICHHS HAMETY,
OyJia HalMEHIIIOK ?

[TmiT miaTaryerbcss g0 Oepera 3a JOTIOMOrOI0 KaHaTa, SIKMM HaMOTYEThCS Ha
KOJIOBOPOT 13 MIBHAKICTIO 3 M/XB. BU3HauWTH MBHUAKICTH PyXy IUIOTY B TOU
MOMEHT, KOJIM HOro BiJICTaHb Bij Oepera NOPIBHIOE 25 M, SKIIO KOJIOBOPOT
PO3MIiIlIEHO Ha Oepe3i BUIIE BiJl MOBEPXHI BOJIU HA 4 M.

[lo mpsMomiHiiiHOMY 1IOCEe ine eKCKypciiiHui aBToOyc. B cTOpoH1 Bih moce
pO3TalllOBaHMI Tanal, BiJl TOJIOBHOTO BXOAY SIKOTO i€ Iopora, JOBXKUHOIO b ,
MepPHeHIUKYJISIpHO 10 moce. Ha sikiit BigcTaH1 BiJl TOYKU MEPETHHY IUX JOPIT
NOTPiIOHO 3YNMHUHUTH aBTOOYC, MO0 €KCKypCaHTH SKHAWKpalle po3aUBUIIUCH 13
aBToOyca (acaa manaiyy, SKIIO JOBXKMHA dacaay mnamamy 24 1 dacan
posramoBanuii mijx kyrom 60° BizHOCHO mIoce?

[IpssMOKyTHUY Tapanienemnine/, mo Ma€e J0BXUHY 42 cM, mupuHy 30 CM 1 BUCOTY
18 cM, po3pizaiiu Ha OIHAKOBI1 HaOUIbINI KyOu. CKiIbKU OyJie TakuX KyOiB?
[IpamokyTHY HinsguKy miomero 900 M? Heo6XiTHO OrOPOAUTH IIAPKAHOM, Y SIKOTO
7IB1 CyMDKHI CTOPOHH KaM’siH1, a JIB1 1HII — fepeB’siHi. OuH MEeTp JepeB’ STHOTO
napkany komrtye 10 rpH., a kam’sitHOrO — 25 rpH. UM BUCTa4YUTh Ha MOOYIOBY
napkany 2000 rps.?

Pycna 180X piuok (B Mekax IEBHOI 00JI1acTi) ABIAIOTH OO0 mapabony y = x° i
npsiMy x -y — 2 = 0. [loTpiOHO 3’€qHATH 11 PIYKU NPSAMOJIHIMHUM KaHAJIOM
HaliMEHIIO1 JOBXKWHU. BkazaTu KOOpAMHATH TOYOK Ha 000X piukax, sIKl Mae
3’€IHATH IICH KaHa.

Ceno A 3uHaxomuTtbes Ha BiacTtadl 18 km Big moce. Ha moce 3a 30 kM Bix
HaMOIMKYOI 10 cella TOYKH [I0CE PO3TAIIOBAHO MICTO B. B siky TOuKy 11oce ciij
MPOKJIACTU JIOPOTY 13 cena, Mmoo nuisx Bix 4 10 B 3aliMaB skOMOTa MEHIIIE 4acy,
SKIIO MIBUIKICTh pyXy 1o moce 50 km/ro, a o myTiBio — 30 KM/TO/I.

Cepen ycix MpsSMOKYTHHUKIB, SIKi MAlOTh JIaHy IUIONLY S, 3HAUTH MPSIMOKYTHUK 3
HAWMEHIIIOI0 1arOHaJLIIO.

Cranuii 4,3,c He JeXarb Ha OJHIA mpsMii. Yepe3 HHUX MPOXOAUTH TpHU
NpsSMOJIIHIMHI 3ami3Huil. BuOpatu wicue s OyniBHULTBAa HadToOa3zu 1
MOJYCTaHKIB (3YNMUHOK Ha 3ali3HUIN, 3 SKHUX 3/1ACHIOETHCS HACTYIIHE
TPaHCIIOPTYBaHHS) TaK, MO0 CepeIHI BUTPATH HA MEPEBE3CHHS OAHIET ITUCTEPHU
HaTH, AK1 3M1HCHIOIOTHCS OJIMH Pa3 Ha JICHb 3 KOKHOT 3 3aTI3HUYHUX BITOK, OyJIH
MiHIMaJIbHUMHU. [IpoBecTH AOCIIIKEHHS.

CrpyMinb Boau oHTaHA JocsTae HaOUIbIIol BUCOTH 4 M Ha BijcTani 0,5 M Bix
BEPTHUKAJ, 110 TPOXOJIUTh dYepe3 Touky O BUXOJYy CTpyMeHsS. 3HAWTHU BUCOTY
CTpyMEHs HaJ TOpU30HTOM Ha Bijactani 0,75 M Bix Touku O.

Cyma 10B)KMHU Ta 00XBaTy MOIITOBOTO MTaKyHKa HE TOBUHHA repeBuiiryBatu 150
cM. Busnauntu po3mipu nakyHka MHITIHAPUYHOT PopMH HaWOLIBIIOTO 00’ eMy.
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Tenedonuwnii ApiT JOBXKUHOIO 15M MPOTIATHYTO BiA CTOBIA, € BiH 3aKPIMJICHHUMA
Ha BUCOTI 8M HaJ| MOBEPXHEIO 3eMJIi, 10 OyJIMHKY, A€ MOTr0 3aKpiliu Ha BUCOTI
20M. 3HailTH BiCTaHb MK OYJMHKOM 1 CTOBIIOM, IPUITYCKAarO4H, IO JIPIT HE
MIPOBUCAE.

Tpu micta A, B, C po3sramoBaHi Tak, mo ~AsC =60 °. OgHOYacCHO 3 MicTa A
BUXOJUTh aBTOMOO1JIb, a 3 MicTa B — 1013/1. ABTOMOO1JIb PYyXa€ThCs Y HAIPSIMKY
1o B 3 mBuakicTio 80 kM/ro., a moizg — o C 3 mBuakicTio 50 km/roa. B sikuit
MOMEHT 4acy ( BiJl MOYaTKy pyxXy) BIACTaHb MK IOI3JI0M 1 aBTOMOOiIEM OyJie
HAaWMEHIIIOI0, SIKIIO | AB |= 200 KM?

Tpu MyHKTH 4, B 1 C CHOAy4YeHI MPSIMOJIHIHHUMH mgoporamu. Jlo Bizpizka

> HO

: 1
JIOPOTU A B TPWIATAE KBaJpaTHE MOJE€ 31 CTOPOHOIO JOBXKHHHU —‘AB
2

BiJIpi3Ka JOPOTH B C TPWIATAE KBAAPATHE MOJIE 31 CTOPOHOIO TOBXKUHU ‘BC

, a
710 BiJIpi3Ka JIOPOTH A4 C TPWISATAE AUISHKA JICY JOBXHUHOIO | AC| 1 IIUPHUHOIO

4 xMm. ITnoma micy Ha 20 KM? OiIbIIe CyMH TUIOII KBaJpaTHUX MOJiB. 3HANUTHU
TJIOIIY JIICY.

Tynens y nepepisi mae popMy IpsIMOKYTHHKA, 3aBEPILICHOTO 3BEPXY MIBKPYTOM.
[Inoma nepepizy TyHemo S. SIKkuMU MarTh OyTH PO3MIPU MPSAMOKYTHHKA, 1100
MIEPUMETP TYHENI0 OyB HAWMEHIIIUM?

Typucr ine 3 nyHKTy 4, pO3TalloBaHOTO Ha IIOCE, B MYHKT B, 110 3HAXOIUTHCA
Ha BifcTaH1 8 kM Bix moce. Biacranb 4B no npsmiit 17 kM. [IBuakicTs TypucTta
IO I0Cce 5 KM/TO/I., 10 0e310p1KKI0 — 3 KM/Toll. B axomy Micii oMy mOTpiOHO
3BEPHYTH 3 I0CE, 00 32 HAMKOPOTIIHMM Yac MPUNTH B MYHKT B?

I3 eHTpa cenuia BUXOMSATH JIBI BYJHMIN: OJHA HA IMBHIY, a iHIIA — Ha cxig. Ha
OnHIMA BynuIl Tpeba 30yayBaTH WIKOJMY, a Ha I1HINHM — OUTIYMNA CaJ0K Ta
MPOKJIACTH MK HUMU Jopory. Ha sikiid BiACcTaH1 BiJl LEHTpa CIIA PO3MICTUTH iX,
mo0 Jopora MK HHMMHM Oyjla HAMKOPOTIIOW, SIKIIO IUIOMIA TPUKYTHHUKA,
00MEKEHOT0 TpbOMa BKa3aHUMH JJOPOTaMH, Ma€ AOPiBHIOBATH S ?

Y maxoBomy TypHIipi Opaiu ydacTh 2 y4HI CbOMOI'O Kjacy 1 KUIbKa y4YHIB
BOCBMOTO KJ1acy. CEeMUKIIACHUKHM HaOpanu 8§ 040K, a KO)KHHH BOCBMHKJIACHUK —
nopiBHy. Bimomo, 1m0 KOXHHUHW 3 KOXHHMM TpaB oauH pa3. CKiIbKH
BOCBMUKJIACHUKIB OpaJii y4acTh B TYpHIpi ?

Yepes micTo A mpoxoauTh Marictpanb. [l sSIKUM KyTOM JI0 MaricTpail Ciif
MPOKJIACTU JIOPOTY 3 cena B, 1mo6 yac pyxy Bia B 10 4 6yB HAKOPOTIINM, SIKIIO
HIBUKICTh PyXYy MO JOPO31 BABIYI MEHINIA MIBUKOCTI PYXy IO MaricTpali.
Yepes ceno A, oTodeHe 3 ycix O0KIB TyraMu, MpOXOIUTh MpsMa MIOCEeHHA T0pora.
[[oceliHOI0 AOPOTOI0 JIOAMHA MOXE PYyXaTHCh 31 MBHIKICTIO 5 KM/TOJ, a
ayroMm—3 km/rof (y Oynb-skoMy Hampsimi). SIkuit MapipyT Mae oOpaTH JTI0IMHA,
o0 sKoMora MIBUAIIE MOTPANUTH 3 cela A 10 XyTopa B, skwii TeXuTh Ha
BijicTaHi 13 KM BiJ cena 1 SKM BiJ AOPOTU?

[[Ixonssp BUTpATUB JEAKY CyMy TPOIICH HAa MOKYNKY MOPTQess, aBTOPYUKH i
KHHTH. SIK1I0 6 opT(ens KOMmTyBaB B 5 pa3iB JCHICBIIE, aBTOPYyYKa — B 2 pas3u
JICIICBIIIC, @ KHUTAa — B 2,5 pa3u JemeBIIe, HiK HACIpaB/i, TO Ta X MOKYIIKa
komTyBasia 6 8 rpH. Skio 6 moptdesb KOMTYBaB B 2 pa3u JCIIEBIlIe, aBTOPYUYKa
— B 4 pa3u AenieBuie, a KHUra — B 3 pa3u JICLIEBIIE, TO 32 TY K MOKYIIKY IIKOJISP
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3aryatuB Ou 12 rpH. CKUIBKM KOIITYE BCS MOKYTKA 1 10 JOPOKYE: MOPTQENb IH
aBTOpyuKa?

Ax BuOpatu Micue s OyIIBHUITBA CTAaHLII HAa MPSAMOIIHIMHINA 3aI13HULI, SKa
o0CIyroByBaTUME HacelieHl MyHKTH A 1 B, po3milieHi mo oJHy CTOpPOHY BiJ
3aJII3HUII, TaK, 00 3aTpaTH Ha OYIIBHUILITBO IOCEHHUX JIOPIr, IO CIOIYYalOTh
Mmicta A ta B 31 cTaniiero, Oyau 6 MiHIMaTbHUMU?

SIk onTUManbHO PO3OUTHU TPSAAKY MPAMOKYTHOI popmu mmomeo 4 apu, 1mo6
BUTPATH Ha OTOpOXy Oynu MiHiMansbHUMU? Po3B’s3aTn 3amauy pi3HUMU
criocobamu.

Sxi mapaMeTpu MaTUMeE IWTIHAP HAHOUIBIIOTO 00°€My, BUTOUCHUN 3 3a7aHOTO
MPSIMOTO KPYTrOBOI'O KOHYca ?

Butpatn 3a roawmHy Ha IUIaBaHHS JESKOTO CyJHA 3 JOBUIBHOIO CTaJIOIO
IIBUJIKICTIO CKJIaAa0ThCs 3 ABOX YACTHH: CTAJIOl, 10 JOPIBHIOE @ TPH., 1 3MIHHO],
sAKa MPOMNOpIiiHA 10 KyOy IIBUAKOCTI MIaBaHHS (KOe(IleHT MpOMmOpIIHHOCTI
JTOPIBHIOE k,k >0). 3 KO INBHAKICTIO v IUIaBaHHSA CyaHa Oyje
HAaWEKOHOMHIIIUM, SIKIIO CYJIHY HEOOX1JHO MPOIUIUCTU 3 MyHKTY A B MyHKT B,
B1JICTaHb MDXK SIKHMH JIOPIBHIOE S?

3 myHKTIB A 1 B, po3TanoBaHUX Ha BYJHMIISX, K1 MEPETUHAIOTHCS Mia KyToM 60
", OJHOYACHO BUIK/KAIOTh JIBa BEJIOCUNEAUCTH B HampsiMKy nepexpects C.
Yepe3 skl yac BiJICTaHb MK HUMHU OyJe HAWMEHIIOK, SKIIO MIBUAKICTH
nepimoro Benocuneaucta — 15 km/ron, apyroro — 12 km/rog, AC=9 kM i
BC=6 xm?

JI71st OrOpOKEHHS PSMOKYTHOTO KBITHHKA € | moroHHux MeTpiB citku. OnHa i3
CTOpIH KBITHUKA MPWISATa€e A0 CTIHU. SIKUMU TMOBHUHHI OyTH CTOPOHH LIOTO
KBITHHKA, 1100 BiH MaB HaWOUIbIILY ILI01ILY ?

[Tomepeunwii mepepi3 BiIKPUTOTO KaHAIY, IO MiABOIUTH
BOAY /A0 TypOiHM, Mae (opMy piBHOOIYHOI Tpamerii A\ / D
(HmKHST OCHOBa MeHINAa BepxHbOI). [Ipu skomy KyTi
HaxuiIy ¢ OOKIB «MOKpUM IepuMeTp» mepepisy (I0BKUHA A

namanoi ABCD) Oyne HaiiMeHIIIM, SIKIIIO TIJI0MIA TIepepizy B C
ABCD Boam B KaHajai JOpIBHIOE S, a PIBEHb BOAHU

JOPIBHIOE h ?

VY miBKpyr paaiyca R BIHMCAHO PIBHOOIYHY Tparleliio Tak, 10 OJHA il OCHOBA
30ira€ThCs 3 aiaMeTpoM. Slke 3HaueHHS KyTa o NPHU OCHOBI Tparelii, Mo Mae
HaNOUIBIINIA TIepuMeTp?

Cepen ycix MpSIMOKYTHUX TPUKYTHHUKIB TUIOIII S 3HAWTH TOH, 7S SKOTO TUIOMIA
OIMMKMCAHOTO0 Kpyra Oyje HAaltMEHIIO0.

Jif minbroBUX KarTeropi ocid, IKMM HAJaHO NMPAaBO CKJIAJATH BCTYIHI
BUIIPOOYBaHHA (0co0HM, M0 NOTPeOYHTh OCOOJUBUX YMOB CKJIAJAHHS
BunpodyBans) B HIIY imeni M. Il /lparomanoBa 3a pilleHHAM
IIpuiimajbHOI KOMICii CTBOPIOIOTHCH 0CO0JMBI YMOBHM JIsl NPOXOIKeHHS
BCTYIIHMX BUNIPOOYBaHb.
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EK3AMEHAIIHAHAM BLJIET Ne 1

1. Mmuorowienu Haja yuciioBuMu nojisimu: C, R, Q (3BiAHICTH Ta HE3BiIHICTh, KAHOHIYHA
dbopma). OCHOBHA TeopeMa alreOpH.

2. B3saeMHOOOepHEHI omepaliii y MaTeMaTHIIl.

3. Meroauka BUBYCHHS TOTOKHUX MEPETBOPEHD 1ppalliOHATLHIUX BUPA3iB.

4. Yum HanmexaTh TOUYKH M, (2;-1;3) , M, (3;3;-2), M ,(~1;0;2), M ,(a;b;~1) OJIHIN IUIOIIKHI,

2x — 4 o e o .
SKIIO a = lim , b - MCHIIIMI TIMCHUN KOPIHb MHOTOWIEHA f (x) = x' + x* + x* +3x -6

X—>8 3\/;_ 2

5. 3 yciX IpsSIMOKYTHUX TPUKYTHHUKIB 13 33/IaHOIO TUIOIICIO s 3HAWTH TaKWi, TIMOTEHY3a
SIKOTO Ma€ HaWMEHIITy TOBXKUHY.
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/. PEKOMEH/IOBAHA JIITEPATYPA

JlitepaTypa 3 aiareopu i Teopii unces

1. 3asano C.T. Kypc anre6pu. — K.: Buma mkona. — 1985. — 396c¢.

2. 3aeano C.T., Kocmapuyk B.H., Xayem b.M. Anre6pa u teopus uncen. Y.I. — K.: Buma mkouna,
1977. — 400c.

3. 3asano C.T., Kocmapuyx B.H., Xayem b.1. Anreopa i Teopis uucen. Y.II. — K.: Buma mkosna,
1986. — 408c.

4. 3asano C.T., Jlesiwenxo C.C., Ilunace B.B., Poxuyvkuii I.O. Anre0pa i Teopis uucen. IIpakTukym.
Y.I. — K.: Buma mxkomna, 1983. — 232c.

5. 3asano C.T., Jlesiwenxo C.C., [lunace B.B., Poxuyvkuii I.O. Anredpa 1 reopist uncen. [Ipaktukym.
Y.II. — K.: Buma mikouna, 1986. — 264c.

6. Kynukoe JL.A. Anrebpa u Teopus uncen. — M.: Beicmas mkona, 1979. — 559c.



7. Kypow A.I'. Kypc Boeiciueii anreopel. — M.: Hayka, 1971. — 432c.

8. Ilpockypskoe H.B. CoopHUK 3a1a4 1o TMHEHHOH anredpe. — M.: Hayka, 1974. — 384c.

9. Tpebenrxo J[A., Tpebenxko O.O. Anrebpa 1 Teopis umcemr: ¥ 2 4. - K.: HIIY iwmeni
M.I1. Iparomanosa, 2009. - Y.1. - 420 c.

10. Tpedenxo J[.A., Tpebenxo O.0O. Anrebpa i Teopis umcenm: Y 2 u. - K. HIIY imeni
M.II. paromanosa, 2018. - Y.2. - 500 c.

11. Tpebenko /[.A., Tpebenxo O.O. 30ipHUK IHIWBIAYyaIbHUX PO3PaXyHKOBHUX 3aBAaHb 3 KypCy
«Anrebpa i Teopist uucem»: Y 2 4. — [2-re Bui., yrounene i gomosH.] — K.: HITY imeni M.IL
Hparomanosa, 2010. —Y.1. - 172 c.

12. Tpebenxo J.A., Tpebenxko O.O. 30ipHHUK IHIUBITYATbHUX PO3PAXyHKOBUX 3aBJIaHb 3 KypCy
«Anrebpa i Teopist uucem»: Y 2 4. — [2-re Bua., yrounene i gomosH.] — K.: HITY imeni M.IL
Hparomanosa, 2011. —4.2. — 120 c.

13.

14. @aoees /].K., Comuncxui M.C. COOpHHK 3a7a4 10 BbIcIIel anreope. — M.: Hayxka, 1977. —
288c.

Jlitreparypa 3 reomerpii

1. Anexcanopos A./]., Heysemaes H.IO. I'eometpus: Yuebnoe mocoobme. — M.: Hayka, 1990. —

672c.

2. Amanacsan JI.C. Teomerpus. U. . — M.: IIpocsemienne, 1973. — 456¢.

3. Amanacsan JI.C., Amanacau B.A. Coopuuk 3amau o reometpun. Y. I. — M.: [Ipocsemenue, 1973.
— 256¢.

4. Amanacan J1.C., bazvines B.T. I'eomerpus. Yueb. mocobue st ctyaeHToB pu3.-maT. dax. me.

uH-ToB. B 2 u. Y. [. — M.: [IpocBemienue, 1986. — 336¢.

5. Amanacsan JI.C., baszvines B.T. 'eomerpus. Yueb. mocodue s CTyIeHTOB (u3.-MaT. (ak. me.

uH-ToB. B 2 u. Y. II. — M.: I[IpocBemenune, 1987. — 352c.

6. Amanacan JI.C., I'ypesuu I'.B. I'eomerpus. Y. II. — M.: [Ipocsemenne, 1976. — 447c.

7. bazvines B.T., /[ynuues K. 1. I'eometpus. Y.I. — M.: IIpocsemenue, 1974. — 351c.

8. basvines B.T., /[ynuues K. 1., Heanuyxas B.I1. Teometpus. Y.I. — M.: [Ipocsemenue, 1974. —

35lc.

9. binoycosa B.IL, Invin I.T"., Cepeynosa O.11., Komnosa B.M. Ananitnana reometpist. — K.: Buma

mkona, 1973. — 328c.

10. Bepuep A.JI., Kanmop B.E. Dnementsl Tomnonoruu u nuddepeHnuanbaas reometpus. — M.:
Hayxka, 1985. — 112c.

11. Eeopos U.11. Teometpus. — M.: IIpocsemienue, 1969. — 368c.

12. Knemennux /[.B. COopHUK 3a/1a4 110 aHAIMTUIECKOU reomeTpun. — M.: Hayka, 1968. — 224c.

13. Ilozopenos A.B. T'eometpus: YuebHnoe mocobue ais By30B. — M.: Hayka, 1984. — 288c.

14. Ilpayvosumuii M.B. Ex3amen 3 anamituuHoi reometpii (I cemectp). — K.: Bua-so HITY imeni
M.II.Iparomanosa, 2005.— 120c.

15. Ilpayvosumuii M.B. Ex3amen 3 anamituanoi reometpii (I cemectp). — K.: Bun-Bo HITY imeni
M.II. Iparomanosa, 2005.— 60c.

16. Ilpayvosumuii M.B. Ananitudna reometpis. Teopis mpsMUX Ha IUIOMIMHI B aHATITHYHOMY

Buriani. — K.: HITY imeni MLII. Iparomanosa, 2011. — 80 c.

17. Ilpayvosumuii M.B. Bextopna anredpa. — K.: HITY imeni M.II. [lparomanoga, 2011. — 144 c.

18. Ilpayvosumuii M.B. I'eometrpuuni neperBopenns. — K.: HITY imeni M.I1.JIparomanosa, 2010.
— 128c.



19. Ilpayvosumuii M.B. Ex3amen 3 anamituanoi reometpii (I cemectp). — K.: HIIY imeni
M.I1. Iparomanosa, 2004. — 92 c.

20. Capanyes M. COopHHK 3a7a4 Ha reoMeTpudeckue mnpeodpasoanus. — M.: [Ipocsemnienue,
1975. — 110c.

21. Cepeynosa O.I1., Komnosea B.M. IIpakTukyM 3 MpOEKTHUBHOI reomerpii. — M.: Buma mkoua,
1971. — 188c.

22. Tpatnun A.JI. OcHoBanus reomerpun. — M.: Yunenrus, 1969. — 325c.

23. [lybepounnep O.H. 3agaun v ynpaXHeHUs 110 aHAIMTHYECKOM reomeTpuu. — M.: Hayka, 1968.
— 336c¢.

Jlitrepatypa 3 MaTeMaTHYHOI0 aHAJI3Y

1. Jlasuoos M.O. Kypc maremarnanoro anam3y. U.1-3. — K.:Buma mxomna, 1990, 1991, 1992.—
384, 392, 360c.

2. Kyopssyes JI.J[. Marematnueckuii aHanmu3. T.1-2. — M.: Beicmast mixona, 1993.— 614c., 472c.

Hlxine M1 Matemarnunauii aganiz. Y.1-2. — K.:Buma mkoma, 1994. — 424c., 430c.

4, Ixine M.1., Konecnux T.B., Komnosa B.M. Buma matematnka. Ku. 1. — K.: JIubigs, 1994.—

279c.

Hlxine M.I., Konecnux T.B. Buma matemaruka . Ku. 2.— K.: JIn6igs, 1994. — 351c.

Hlxine M.I., Konecnux T.B. Buma matemaruka . Ku. 3.— K.: JIn6igs, 1994. — 351c.

bepman I''H. CoopHUK 3a/1a4 110 Kypcy MaTeMaTuyeckoro ananusa. — M.:Hayka, 1985. — 383c.
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Jlasvioos H.A., Koposxun I1.11., Huxonvckuti B.H. COOpHUK 3a7a4 TI0 MAaTEMaTHIECKOMY aHATH3Y.

— M.:IIpocBemenne, 1973. — 254 c.

JlitrepaTypa 3 Teopii iimoBipHOCTeil

1. Llegmensv 3.I". Teopis iimoBipHOcTeit: [Tinpyunuk. — K.: Buma mxkomna, 1994. —192c.

2. JKanoax M 1., Kyzvmina H-M., Muxanin I'.O. Teopist HMOBIpHOCTE# 1 MaTeMaTHYHA CTATUCTHKA.
— IMonTasa: «oBkimmsi-K», 2009. — 500 c.

3. Tixman L1, Cxopoxoo A.B., Aopenxo M.H. Teopis iiMoBipHOCTE}! i MaTeMaTHYHA CTATUCTUKA.—
K.:Buma mkona, 1988.— 439c.

4. lupses A.H. BepostHocTh. — M.: Hayka, 1989. — 640 c.

5. Xenmnexen I1.JI., Topmpa A. Teopust BeposiTHOCTEN U HEKOTOpHIE ee mpuioxenus. — M.: Hayka,
1974. - 472 c.

6. [Imypman B.E. Teopusi BeposITHOCTEH 1 MaTeMaTH4ecKas cTaTucTuka. — M.: Beicmr. mik., 1999.

7. I'mypman B.E. PyKOBOJACTBO K PELICHUIO 3aJa4 [0 TEOPUHU BEPOSTHOCTEH U MaTEMaTHUECKON
craructuke: Yue0. [Tocobue mist cTyIeHTOB BY30B. — 6-¢ y31., momn. — M.: Beicm. mik., 2002. —
405 c.

8. Conooosnuxos A.C. Teopust BeposiTHOCTEH: Yueb. mocoOue Jyist CTyISHTOB I1€]]. WH-TOB I10 MarT.
cnenuansHocTsM. — M.: IIpocBemenne, 1983. — 207c.

9. JKanoax M.I., Kysemina HM., Muxanin I".O. 36ipHUK 3a/1a4 1 BIIpaB 3 Teopii IMOBipHOCTEH i

MaTeMaTHuHOi craTucTuku. — [lonTasa: «/{oBkimisa-Ky», 2009. — 724 c.

JliTepaTypa 3 MeTOAMKN HABYAHHS MATEMATHUKH

1. Bess I'.Il. Metoanka Bukiagands MaTteMatuku. Hasu. mocionuk. — K.: Buma mikomna, 1989, —
367 c.

2. bes3 I'.Il. Metonuka po3B’si3yBaHHs anredpaiunux 3amad. — K: Parn. mkoma, 1975. — 240c.
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2000.—128c¢.

4. bes3 B.I", bes 11 Ypoximaremvamiki B Y xiaci . locionvk iyt Banrerst. — K. Tlen, mpeca, 2005.— 182 c.

5. bypoa M.I. Po3B’s13yBaHHs 3a/1a4 Ha 1oOy10BY B 6-8 knacax. — K.: Paa. mkona, 1986. — 112 c.
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Pan.mxoma, 1991. — 254 c.

10. Kuawura Buurens matematuku: JloBinkoBo-metonuune Buaanus / Ynopsa. H.C.IIpokonenko,
H.IT.IIexans. — Xapkis: TOPCIHI" TUIKOC, 2005. — 272 c.

11. Moiicerwx H.€. Ilenarorika. HaBuanpauii nmocionuk. — K.: BAT «binonepkiBchka KHHKKOBA
¢dabpuxkay, 2003. — 615 c.

12. Onuwyx B.A. Tumsbl, cTpyKTypa U METOMKa ypokoB B mmkoje. — K.: Pax. mkona, 1976. — 184
c.

13. Tlcuxomoris: [Tianpyunuk. / FO.JI. Tpodimos, B.B.Pubanka, I1.A.I'onuapyk Ta iH., 32 peAaKIii€ro
H0.JI.Tpodimona. — K.: JIu6ias, 2001. — 560 c.

14. Capanyes I''M. Meronuka o0yueHus: MaTeMaTHKE B IIKOJIe: Yuel. mocoOue s CTyA. Mar.
criell. nej. By30B U YH-TOB. — M.: [IpocBemenue, 2002. — 224 c.

15. Crenkanwv 3.1. Metonuka HaB4aHHs MaTeMaTukH. [linpydHHK. — 2-T€ BUI., JOTIOB. 1 IepepoO.
— K.: Buma mix.., 2006. — 582 c.

16. Crenxanv 3.1. llcuxonoro-menaroridydi METOJWYHI OCHOBH PO3BHUBAJIBHOTO HABYAHHA. —
Tepuomnine: [ligpyunuku 1 nocioHuku, 2004. — 240 c.
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19. [IkinpHI MigPyYHUKN 3 MATEMATHKH.



