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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 yuceN, aHAIITUYHOT 1 AudepeHIialbHOI TeOMETpiid, MATEMAaTUYHOT O
aHaizy, AudepeHIialbHUX PIBHAHb, KOMIJIEKCHOTO aHaJi3y, Teopii HMOBIpHOCTEH 1
MaTEMaTUYHOI CTAaTHUCTHKH, METOJMKHA HABYaHHS MAaTEMAaTHKH, METOA0JIOr1i
MaTEMaTUKH.

Ha icnuTi CTyZeHT MOBHHEH MPOJIEMOHCTPYBATH BMIHHS (OPMYITIOBATH
O3HAYEHHS, aKCIOMU 1 TEOPEMHM, HACIIJKH 3 HUX, HAaBOJUTU NpPH HEOOXIAHOCTI
UTIOCTpallii, MPUKIAAW, KOHTPIPHUKIAIW, JIOBOJUTH TEOPEMH 1 3aCTOCOBYBATH
BIJIMOBIHI (paKTU MPU PO3B'sI3yBaHHI KOHKPETHUX MATEMAaTUYHUX Ta MPUKIATHUX
3ama4d. CTyICHT Mae€ MoKa3aTu rIIu00Ke BOJIOIHHS aKCIOMAaTUYHUM 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 (anredpaiuna omneparris,
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 YHCJIOBl CUCTEMHU 1 X OyJOBY, BOJIOJITH HABUYKAMH 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 aKCIOMaTHYHHM 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 A3aHHs 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
MOTJISL]T HA TEOMETPIIO Ta il METO/IU, a TAKOXK Ha €JIEMEHTAPHY I'eOMETPII0 3 TOYKU 30y
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 TMOBWHHI BOJOJITH OCHOBHUMH TOHSTTSAMH MAaT€MaTUYHOTO
aHai3y ((GpyHKIIs, MOCIIIOBHICTD, PSAJl, TPAHUIIS, HETIEPEPBHICTh, MOXI1/IHA, IHTETpal,
Mipa TOII0); MaTH YiTKE ySBJICHHS PO METPUUYHUM MIPOCTIP Ta OCHOBHI €JIeMEHTapHI
GyHKIIT milicHOT Ta KOMIUICKCHOI 3MIHHOi; BOJIOAITH HaBHYKaMH OOYHCIICHHS
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 IMOBIpHOCTEH 1 MATEMAaTUYHOI CTATUCTUKU abITYpIEHTH MAlOTh:
npooeMoOHCmMpPy8amu 3HAHH AKCIOMaTUIHUX OCHOB T€OP1i HMOBIPHOCTEH, BOJIOAIHHS
MOHATTSMU ~ «HAMOBIPHICTh  TOMII», «HWMOBIPHICTBY, «HMOBIpHICHA  Mipay,
«AMOBIPHICHUM TIPOCTIP», 8MIHHA ¢hopmynioeamu CTPOT1 MAaTeMAaTHYHI O3HAYEHHS
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 bepHyimii, BMITH BUBOAUTH (OpMYJTy MOBHOI HMOBIPHOCTI Ta (QopMyity
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 kiacax), BMITH pO3B’S3yBaTl 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 OMEPAaTHBHO BIATBOPIOBATH, 8I0UY8aAmMU 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 KyJIbTypy Ta Kpyro3ip, 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 METOAOJIOT1] MAaTEMaTUKH

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 MaTEeMaTHKH

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 JIOT14YHI KPOKM 1 BUKOPUCTOBYBATH BIANOBIAHY CHUMBOJIIKY.

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 3adayi (YMOBHU SIKUX

00CNIOAHCECHHS

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 O6utety  |OOcsT po3B'si3aHUX 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 MIpKYBaTH, |[IOIIMHI
WOro  BIAMOBIAL
CYIIPOBOIKYIOTHCSI
JIPYTOPSTHUMHU MipKYBaHHSIMH,
Kl ~ 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  noMuiku |[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 TTOCIIiI0OBHICTIO 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 6aniB, TO JaHa KUTBKICTH OalliB BBAXKAETHCS HE JOCTATHBOIO JIJIS TOMYCKY
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
OIIIHIOBAHHsI PiBHs 3HaHb abITYpiEHTa BHUBOJUTHCS 3a PE3yJbTaTaMH OOTOBOPEHHS
YJICHAaMH KOMICii OCOOMCTHX OIIIHOK BIANOBiAeH aliTypieHTiB. bamm (OIiHKM)
BCTYIMHOTO (haXxOBOT'O BUMPOOYBAHHS BUTOJIONIYIOTHCS TOJIOBOIO MPEAMETHOT KOMICIT
yciM a0iTypieHTaM, XTO IPUIMaB y4acTh y BUTPOOYBaHHI1 MICIIS 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 YpaxXyBaHHAM CITiBOeCiid 3 MOBU (YKpaiHCHKOT,
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 i3oMopdizmMu anredpaidHuX CTPYKTYP.

3. Kourpyenuii. Ix Bractusocti Ta 3actocysanns. JIiHiiiHI KOHIpyeHLii 3 OJHMM
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, KpaTHICTB). Teopema be3y.

Cucremu NiHIHHUX OJHOPIAHUX PIBHSAHb, ICHYBaHHSI HEHYJILOBOTO PO3B’SI3KY.

Cucrema TpbOX JIIHIMHUX PIBHSIHB 3 TPhOMa HEBITOMUMU. MeTou 11 po3B’sI3aHHS.

Yucnoni ¢pyHkiii. Yucro i cyma HaTypanbHUX AUTHHUKIB. Lina 1 1poOoBa yacTrHM

nivicHoro uucna. Oynkiis Einepa.

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

1. BekTopHuii 00yTOK BEKTOPIB, IOT0 BIACTHBOCTI Ta 3aCTOCYBaHHH.

2. Meron koopauHatr Ha miouiuHi. IlomsipHa cucrema koopaunar. Ilpsima, koo,

eJnirnc, rinepdosa Ta napabosia B MOJSIPHUX KOOPJIMHATAX.

OnrtuyHa BIACTUBICTH Mapabosoiga oOepTaHHs Ta 11 3aCTOCYBaHHS.

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

OcHoOBHa TeopeMa MpOo PyXH IUIOMIMHM Ta i 3aCTOCYBaHHS. AHATITUYHHUI BUpa3

pyXiB 1 iX Kiacudikarri.

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

3amaul Ha MOOYMOBY IUPKYJIEeM Ta JiHiikor. Kinacudni 3amadi Ha moOya0BY, sIKi

HE PO3B’S3YIOTHCS 32 JIOMIOMOTOIO IIUPKYJIS Ta JTHIWKH.

HarypanbHi piBHSHHS TTaK01 KPUBOI Ta X POJIb.

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

TPUKyTHHUKA Ha TuiomuH1 JIobaueBckoro.
9. Kiacudikanis mpaBuibHUX MHOTOrpanHuKiB B R3, Teopema Eiinepa.
10. HenepepBHi BioOpakeHHsI TOMOJIOTIYHUX MpocTopiB. Kpurtepiii HenepepBHOCTI
B1J1I0OpaKeHHSI.

4.1.3. MateMaTH4YHUI1 aHAJII3

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

2. 3unclieHHl MHOXUHU. Teopema mpo iCHyBaHHSI HE3YUCICHHUX MHOXXUH. MHOXUHU

MOTY>KHOCT1 KOHTUHYYM.

. [lepmma 1 mpyra Ba>KJIMBI TPAHMIII.

4. Teopema Kantopa mpo 3B’A30K pPIBHOMIpHOI HemepepBHOCTI GyHKIIT 3
HETEePEPBHICTIO.

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

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

7. QudepenuiiioBuictb  ¢yHkuii  OaratboX  3MiHHUX. JloctaTHd  yMoOBa
auepeHIIHOBHOCTI (PYHKIIII.

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

9. BractuBocTi piBHOMIPHO 301KHUX (DYHKITIOHAIBHUX PSI/TIB.

10. Iarerpan Bix QyHKIIT KOMIIEKCHOT 3MiHHOI. [HTerpansua 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 CTHCKYIOUOTO BiOOpaxeHHS 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 TIOOYTKY JBOX MOJIiH.

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 omepariii, OiHapH1, anreOpaidyfi omepariii,

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

YUCJIOBUX MHOXKHH.

B3aemMHOOO€epHEH1 onepalili y MaTeMaTHLII.

AnreOpaidHi CTPyKTypH.

Harypanbhi uucna. [Ipocti Ta cknajeHi ynucia, HoAUIbHICTh, KOHTPYEHIIIi.

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

Meton MmaTeMaTU4YHOT 1HAYKITIT.

Apudwmetuka 1inux ynuces. 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, cKanspHi Ta BEKTOpHI BennuuHu. JliHIAHUNA TpocTip, Horo 6asuc Ta
PO3MIPHICTb.

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

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

17. MaTtemaTl4Hi MOHATTA, iX O3HA4eHHs. TepMIHU Ta CUMBOJIKA.

18. MaremaTuyuHi TBEpKEHHSA. AKCIOMH Ta TEOPEMH, iX MICIE 1 POJIb B TEOPIi.

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

20. Meton noBeJICHHS Bij CYIPOTHUBHOTO.

21. AKCIOMaTHYHHMM METOJ MOOYJIOBH MaremMaTu4yHoi Teopii. Bumorm mo cucremu
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 BUIIAAKOBOI MOIT, fiIMOBipHiCTB (IMOBipHiCHA Mipa), fiMOBipHiCHHiT
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 mmikoil. lepapxia muieid. L{inl HaBuaHHsA
OKpEMHX MPEAMETIB: F€OMETPIi, anreopu.

3MICTOBI JIIHIT IIKUIBHOTO KYypCy ajireOpu Ta iX XapaKTepUCTHKA.

3MICTOBI JIiHIT IIKUIBHOTO KYpCy IUIaHIMETPIi Ta iX XapaKTepUCTUKA.

Jlep>kaBHUM CTaHIApT CEpPeAHBOI OCBITH, OCBITHS Taly3b ,,MaremaTuka”, HOro
3MICT 1 IPU3HAYCHHS.

3araJlbHOAMJIAKTUYHI ~ NPUHIMIM  HAaBYaHHS  MaTEMaTHKH,  [PUHLMIN
PO3BUBAJIBHOI'O HABYAHHSL.

PiBHeBa 1 mpodinbHa qudepenitiaiis HaBYaHHS SIK CyYacHi MPUHIIAIINA HAaBYAHHS
MaTEeMaTHKHU.

Cucrema MeTO/1iB HaBYaHHSI MATEMATHKH B OCHOBHIM IIKOJII, X CYTh 1 MOPIBHSJIbHA
XapaKTEePHUCTHKA.

Cucrema 3aco01B HaBYaHHSI MATEMATHKU B OCHOBHIM IIKOJI1, X CYTb 1 MOPIBHSAJIbHA
XapaKTEePHUCTHKA.

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

OcHoBHI (popmu mo3aki1IacHOT pOOOTH B LIKOJI, IX MOPIBHSIBHA XapaKTEPUCTHKA,
NPUKJIAU 3aCTOCYBaHHS Y HAaBYaHHI.

Cucrtema KOHTPOJIIO HaBYAJIbHUX JIOCSITHEHb YYHIB 3 MaTEMaTHKH.

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

O3HauyBaHi MaTeMaTH4YH1 OHATTA. Buau o3HaueHb, IPUKIAIH.

TeopeMu sik MaTemMaTH4HI TBEpKEeHHs. Bumu teopem, pizHi (HOpMyTIOBaHHS.
[Tpuxknagy.

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

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

3anaya Ha nmoOynoBy. OCHOBHI METOAM PO3B’sA3yBaHHS 3aja4y Ha MOOYAOBY, iX
CYTbh 1 KOPOTKA XapaKTEePUCTHUKA.

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

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

[TonsTTss koopamHar B Maremarwii. KoopawHaTHUN METOJ 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 PALIOHATILHOTO YUCIIA B KypCl MaTeMaTUKH 5-6 KJaciB.
PiBHsiHHSL siIK (DyHIaMEHTalbHE MOHATTA MaTeMaTukd. Buau piBHSIHB B Kypcl
anreOpu OCHOBHOT IIKOJIM Ta METOJIU 1 CITOCOOU iX pO3B’sI3yBaHHH.

[Tonstrss dynkuii B Maremaruii. OyHKIIT B WIKUIBHOMY Kypcl 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 30DKHOCTI CTEIIEHEBOTO

“ 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 rpagikom GyHKIil y = x* - 5x , Biccio Ox,
Ta OpIMUMU 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.

n/2



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 TUIONIMHY 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

/(%)

0
BiJl AineHHs Woro Ha 1 piBHA 12. O6uncouTH |
X —a

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 .

dx

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
— OpAMHATa TOYKH IIEPETUHY OC1 Oy 1 IPSAMOI, 110 MPOXOAUTH YEPE3 TOUKY (— —;0}
2
[apajieJIbHO 10 MPAMO]L y = 2x .

a
31. OGunciuTH | f(x)dx , J€ f(x) — MHOTOWIEH 3-rO CTENEHs 13 CTapum
b
KoedillieHTOM, 110 JOPiBHIOE 1 1 Mae KOpeHi x, = -1, x, = 2, IPUUOMY f (3)
2 2
Binomo, mo a i b — Benuka i mana miBoci enimnca X—2 + y—2 =1, U1 IKOTO 2¢ = 6, ¢ = %
a b

8.

32. IlokazaTtu, MO BEKTOPHM & = (3;-2:1), b = (-1;1;-2), ¢ = (21;-3) JIHHIHHO HE3aJEXKHI.
3HalTH PO3KIA] BEKTOPA d = (11;-6;5) 34 OA3MCOM (a.b,c): d = aa +pb +yé . SHAUTHU
oz(1;1)  oz(1;1)

+
ox oy

, AKIIO z=ax2+[3y2+yxy.

X

33.3HaiTu TOUKY M (x,:y,) — TOUKY ekcTpemyMmy (yHKIii z = e (x + y* ). 3ammcarn
PIBHSHHS TinepOO0iIH, BITKH IKOT CUMETPUYHI BIIHOCHO MOYATKy KOOPJAUHAT, OJIUH

13 (DOKYCIB MICTUTBHCS B TOUILl M (x,;Y,) , @ PIBHIHHS aCUMIITOT y = + , e n —

n+1

KUIBKICTh MiArpyn rpymu {31}



. X z . . .
34.3anucaty 3araibHe PiBHAHHS INOMMHY —+ ~+ 2 -1, Ie a i b a < b — paIliOHANBH]

a b ¢
. 4 3 2 0z 0z
KOPCHI MHOI'OYJICHA f(x)=x —-4x —-13x +28x+12 =0, c=—+— IJIA CI)YHKHII
ox 0y
z=|n(ex+ey).
3

. X A (%] ~ ~ )
35.00uncutd  lim ——————, SKIIO a — HaiMCHIUMA [ONAaTHUI PO3B’S30K
X2>ayx —3x+2

KOHTPYEHIli 27 x = 2 (mod 13), 4 — BIJIHOUIEHHS, B SIKOMY TOYKa M (1;3;-2) JLJIUTH
BIIPI30K MM ,, 1€ M, (-3;-1;2), M ,(2;4;-3) .

Ccos 2X
36.064UCIUTH lm -

X>a1-1tg X
3 BEpIIMHAMH A(-1;-2;4), B(-4;-2;0), C(3;-2;1), p — HIOPAOOK I'PYIIHU CaMOC}/MiHleHB
MPSIMOKYTHHKA.
37.00uncanTu miomy S Iapajiceiorpama, sAKIIO BiI[OMO HOro Tpu BEPIINHU

, AKIIIO ¢ — BHYTPIIIHIN KyT [IPU BEPIIMHI A TPUKYTHUKA

A(1;2;0), B(3;0;-3), C(5;2;6). 3alKCaTH BCl MIATPYNHU TPyINU {i/I} [TepeBiputu um
du(A) ou(A) odu(A)
+ +
oX oy oz

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

(¥4 . coo 1 . .
38.3HaliTu noXuiy 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 CTEINEHS 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 JI0 TIPSIMOT y = g "(x) .

40.11epeBipuTH, YU YTBOPIOIOTH 0a3MC BEKTOPHM 4 = (2:2:-1), b = (I-1:2), ¢ = (2:1:3).
3anucaTtd PIBHSAHHS JBOX IUIOIIMH, IO IMPOXOATh Yepe3 TOYKY EKCTPEMyMy
QYHKIHT z=x>+ > -2l x-18 h y Ta MAlOTh BEKTOPH HOPMAJi a 1 b BiJOBiAHO.
3HANTH KyT MK [IUMH TUTOIIIHHAMH.

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

42.3HaiiTv 00BiIHY CiM 1 IPSAMUX, IO BIATHHAIOTH BiJl CTOPIH TaHOTO KyTa TPUKYTHUK

TAHOTO TIEPUMETPY.

43.Hammcatu ToOJsApHE PIBHAHHS KOJA, paJiyC SKOTO  JIOPIBHIOE  CyMi
1+4e+9¢”+..+100¢” , IKIIO ¢ € OMHUM 3 KOpeHiB 100-T0 CTENeHs 3 OUHHUIIL.

44 3naiiTi HalOIbIlIEe 1 HaMEHILIEe 3HAYE€HHS (DYHKIII1:

f(x,y)=5sinxcosy+4sinxsiny +3cosx .

45.]loBecTH, 110 KpUBa, BC1 HOpMaJIl SIKOi MPOXOSATH Yepe3 OAHY i Ty camy TOUKY, €
KOJIOM.

46.3HaiiTH KyTH, TiJ SKUMU TEPETUHAIOTHCS CHUHYCOi/la y = sinx Ta KOCHHYCOiIa
Y = COoSX.

47.]JloBeniTh, MO 1151 JOBUJILHOTO HATYyPaJbHOTO 7 :



\/n2—1+\/n2—4+\/n2—9+...+\ln2—(n—1)2 <§An2.

3
48.Po3Bs13aTH PIBHAHHS © (V3 + 2\/?)X (V- 2\/;)x _22 2.

49.3HaiiTy BCi MPOCTI1 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 JIHISA

X =acost, y=asint, z=ht

Ma€ HaUOUTBIIUMA CKPYT.

4.5. TIPUKJIAJTHI 3AJTAUI

1. Beperu piuku — aBi nmapanensHi npsami. [lo pi3Hi O0KM Bim piUKK 3HAXOASITHCS
cema 4 1 B. Jle morpibHO moOymyBatu MICT MN 4epe3 piuky (MN
NEePHEHANKYJISIPHUAN Oeperam), o0 missx AMNB OyB HAHKOPOTIIUM?

2. B pesepByap, sxuii mae ¢GopMy TpsIMOTO KpPYroBOrO KOHYCa, OIYIIEHOTO
BEPIIMHOIO BHU3, HAJIMBAETHCS PiIMHA 3 TOCTIHHOIO IIBHAKICTIO a (M%/C). 3 KOO
IIBUAKICTIO MIJBULIY€ETHCS PIBEHb s PIIMHU B pe3epByapi, AKIIO0 MOro BUCOTA
JIOPIBHIOE H (M), a pajilyc OCHOBHU R (M)?

3. Baron HajmzeMHOi 3aii3HMIN, SKUH TPOXOAUTH HAa BUCOTI 9 M Haj 3emiicio, B
JNESKUA MOMEHT 3HAaXOAWTHCA HAJ TpaMBaWHUM BaroHom, mo inxe. Hlngaxwm ix
YTBOPIOIOTH MpsimMuil KyT. [IIBUaKICTh TIepIIoro Barona v, = 12 M/c, Ipyroro —
v, = 6 M/C. 3 SIKOIO IIBUAKICTIO Oyje 301JIbIIYBATUCh BIJCTaHb MIXX HUMH 4Yepe3
t=6¢c?

4.  BapricTh laMaHTa ponopuiiHa kBajapaty oro macu. [Ipu o0poOui niamant OyB
PO3KOJIOTUH Ha JIB1 YaCTUHMU. SIK1 Macy IUX YaCTHH, SIKIIIO BiJJOMO, 110 BapTICTh
AiamaHTa OyJI0 MAaKCUMaIbHO BTPAYEHO.

5. BinkpuTuii 6aceiin 3 kBagpatHuM 1HOM Mae 06’em 108 m3. SIki nosuHHI OyTH
po3Mipu OaceitHa, 100 Ha OOKJIagaHHS WOro CTIHOK 1 JHA IMIIIO HAaWMEHIIE
MmaTepiany?

6. Bigpizok 3aBaoBxkku | po3guMiaM Ha TpU YaCTHHU, BUOHWpAIOYU OyIb-sKi JBI
TOYKM MOJLTY. 3HAUTH WMOBIPHICTh TOTO, IO 3 TPbOX YTBOPEHUX BIAPI3KIB
MO>KHA CKJIACTH TPUKYTHUK.

7. BikHO Mae (opMy NMpSIMOKYTHHUKA, 3aBEPIIECHOTO 3BEpXy MIBKpyrom. Ilepumerp
BiKHA 5M. SIkuMH MarOTh OyTH PO3MIpH BiKHA, 11100 BOHO MPOITYCKaJIO HAMOLIBITY
KUIBKICTh CBITJIA?

8. JlBa ripchbki MHUCIHMBCBKI TOCMOAAPCTBA 3alWMalOThCSl 3aroTiBJICH MYIIHUHH.
[lepmie mMae ckiaa B MyHKTI 4, a Apyre — B MyHKTaXx B 1 ¢ . Biacrani mix
MyHKTaMH OJIHAKOB1 1 JIOPIBHIOIOTH = . [IpsMoJtiHiIiiHA 3ai3HULS MPOXOIUTH
yepe3 CepeIMHM BIIPI3KIB 4B 1 4c . Bubparu miciie ayist Oy 1iBHULTBA CIUTBHOL
JUTs1 000X TOCIIOAPCTB MEePEeBANIOYHO1 Oa3H Ha 3aJIi3HUII TaK, 00 BUTPATH 000X
rOCIIOZAPCTB Ha MEPEBE3CHHS BAaHTAXXY BEPTOJIHOTAMHU, SKi 3MIMCHIOIOTHCS OJIMH
pa3 Ha JICHb 3 KO)KHOTO 3 MIYHKTIB A, B, C , OYJIM OJTHAKOBUMH, SIKITIO BiJIOMO, IO

TPaHCHOPTHI BUTPATH Ha MEPEBE3CHHS MPSMO IMPOIOPIIiHI KBapaTy BIACTaHI.
9. 3 ycix TpPUKYTHHMKIB 3aJaHOrO IEpUMeTpa 2P BU3HAYUTH TOH, AKUH Mae
HaWOIBITY TUIONTY.
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JIBa JliTaku JETATh TOPU3OHTAIBHO HA OJHIM BUCOTI MiJ KyTOM 120 ° OJIWH 0

OJIHOTO 3 OJHAKOBOK IMIBUAKICTIO v. Y JEAKHI MOMEHT 4acy OJMH 3 JIITaKiB
MIPWIETIB B TOUKY MEPETUHY NUISXIB, a IPYTUN B IIEii MOMEHT 3HaXOJHMBCS B a KM
BiJl HEl (HE MOJETIBIIM JI0 TOYKU MEpeTuHy). Uepe3 SKHUMl 4Yac micas I[bOTO
MOMEHTY B1ICTaHb MDXK JIiTaKaMu OyJi€ HAtMEHII010?

JIBa maporuiaBu pyxarThCs EPIEHIUKYIIPHUMH Kypcamu 31 mBuaAKocTsIMU 30 1
40 xM/ToA BIAMOBIIHO. Y TTOYaTKOBHI MOMEHT 4yacy nepiuuii 3Haxoauscs 3a 100
KM, a JIpyruii — 3a 300 KM BiJl TOUYKH MEPETUHY JiHIA pyxy. Uepe3 skuil yac
BiJICTaHb MIXK MTapoIIaBaMu Oyjie HaliMeHI10r0? OOYUCIUTH 110 BiJICTaHb.

JIBa cy/Ha TOBHHHI HIIINTH A0 ojJHOTrO Ipudany. [losBu CylneH — He3allekKHi
BHIIQIKOBI 110111, PIBHOMOXJIMBI MPOTATOM J00HM. 3HAHTH WMOBIPHICTH TOTO, IIIO
OJTHOMY 3 CYJICH JOBEIEThCS YCKATH 3BUILHEHHS MPUYATy, SIKIO Yac CTOSHKU
MIEPIIIOTO CyAHA — OJ[HA TOANHA, a TPYTroro — JBi TOJUHHU.

JIBoe nroAedt Manau 3yCTPITUCh B IMEBHOMY MICII MK CbOMOIO 1 BOCBMOIO
rOJIMHOI0. BOHM TOMOBHIJIMCE, 0 KOJKEH YEKA€E 1HIIIOTO IMPOTATOM YBEPTi T'OWHH.
Slka UIMOBIPHICTH TOTO, 1110 BOHU 3yCTPIHYTHCS ?

JINCK, KUHYTHA CHOPTCMEHOM IIiJI TOCTPUM KyTOM 10 TOPH30HTY, BIaB Ha
BiJICTaH1 52 M BiJ] IOYaTKOBOTO MOJIOKEeHHA. BU3HaunTH napamerp napadboaigyHoi
TPAEKTOPIi, SIKY ONKCAB JUCK, SKIIO HAMO1JIbIIIa BUCOTA, SIKOT BiH JIOCSAT, TOPIBHIOE
10 m.

Hinsuaka 3emiii Mae GopMy pPIBHOCTOPOHHBOT'O TPUKYTHUKA. 3HAUTH JTOBXKHHY
HaWKOPOTIIOI MEXI, IO CHOJyYae JBI CTOPOHHM MUISHKHA 1 JUIATH i1 HaA ABI
piBHOBENUKI Qirypu.

J1J1s1 BUTOTOBIIEHHS METAJIEBOTO KapKacy MaBUTbHOHY TPOIIYHUX POCIUH Y dhopmi
napajiesieninea 3aBe3eHo JIpiT 3aBAOBKKU 2880 M. SIkumu mMaroTh OyTH BUMIpH
Kapkacy HalOubmoro o0’eMy, SIKIIO BHCOTa MaBUIbMOHY BTpUYl Oliblia 3a
HIUPUHY?

JIist cklajaHHs eK3aMeHy CTyjAeHTaM HeoOXxigHo miarotryBatu 30 mutanb. 3 25
ctyaeHTiB 10 miaroryBanu Bci nmutaHHs, 8 — 25 nurtanb, 5 — 20 nutanb 1 2 — 15
nutadb. CTYJIEHT, SKOTO BHKJIHMKAJIH, BIJIMOBIB Ha ITOCTaBJICHE 3allMTaHHS.
3HaWIITh UMOBIPHICTH TOTO, IO 1€ CTYJICHT: a) MIATOTYBaB BCl MUTAaHHS, O)
MiITOTYBaB TIJILKU MOJIOBUHY IMUTaHb.

JlJis mpoBeieHHsT CIIOPTUBHUX 3MaraHb MOTPIOHO MO0y IyBaTH HAWIOBITY Tpacy,
1110 3’ €JHY€ TPU IyHKTH A, B 1 C IpAMOJIIHIMHUMH JUISTHKaMH TaK, 100 11 TyHKTH
3HaXOJWJIMCh Ha OJHAKOBIM BiJICTaH1 BiA crocTepekHoro nyHkty D, a mynkt C
OyB piBHOBimanennii Bix A 1 B. Sk po3mictutu nyHKTH 4, B, C, Ipu yMOBI, 1110
BiJicTaHb MK TTyHKTaMu 4 1 D gopiBHIOE d ?

JUis TpbOX 3eMJIEPOOHUX PIBHOMOTYXHUX TOCIOAAPCTB MOTPIOHO MOOymyBaTu
cniibHe 3epHocxoBuie. Jle BuOpatu micue Juisi OyAiBHUUTBA, 1100 BUTpATU
rOCMOJIapCTB Ha MEPEBE3CHHS 3epHA OYyJIM MiHIMAJILHUMHU, SIKILIO BiJIOMO, 1110 BOHH
JOPIBHIOIOTH KBaJApaTy BIACTaHI, Ha 5Ky 3IIACHIOIOTHCA TIEPEBE3CHHSA, 1
BUKOHYIOTHCS OJTHAKOBUMH TPAHCIIOPTHUMH 3ac00aMu?

I3 20 cTyneHTiB, sIKi TPUHIIUIM HA €K3aMEH, 8 T1ATOTOBJICH] BIAMIHHO, 6 — 100pe,
4 — mocepennpo 1 2 — moraHo. B ek3amenaniiinux Oinerax € 40 muTaHb.
CryneHT, SKMA TIATOTOBJICHWH BIAMIHHO, 3Ha€ BCl NMHUTaHHA, Jd00pe — 35,
nocepeaHb0 — 25 1 morano — 10 nurade. Jleskuil CTyIeHT BiAMOBIB Ha BCi 3
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nuTaHHs Oigera. 3HAWAITP MHMOBIPHICTH TOrO, IIO BIH MiATOTOBICHHIA:
a) «mo0pe»; 0) «moraHoy.

3 MIZHOrO Kpyra pajiiycoM R BHpPI3atOTh CEKTOp 3 UEHTPAJIbHUM KYTOM o 1 3
HBOTO CKPYYYIOTh KOHIYHY JiiiKy. [Ipu sikomy 3HaueHHI KyTa o OO’€M JHKH
OyJne HanoLIbILIUM?

3 JnpoTy, MOBXHHAa SKOTO |, Tpebda BHUTOTOBHTH KapKac MPSIMOKYTHOTO
napajenemninena 3 ~ HaWOUbIMM  00’eMOM. 3HAWTH  PO3MIPU  LIBOTO
napasjenerninesa.

3a MeBHUI MPOMIKOK HYacy TpU TOKapl pa3oM BUTOTOBISIOTH 60 neranei,
IPUYOMY 3a el MPOMDKOK Yacy MepIInii 1 APyruil TOKap BUTOTOBIISIIOTE B 3 pasu
OlsIbIIIe, HIXK TPETIH, a IEPIINi 1 TpETiii — B 2 pas3u OuibIne, Hix Apyruil. CKITbKH
JeTajeii BUTOTOBJISE KOXKEH 3 TOKapiB 3a Iiei yac?

3eMJIsl pyXa€eThes MO TPAEKTOPIT, IO € ISSIKUM F€OMETPUYHUM MICIIEM TOYOK, SIKE
BOJIOJII€ TAKOIO BJIACTHUBICTIO, 1110 CyMa BiJICTaHEW BiJl OYyJIb-sIKOi 1OT0 TOYKH JI0
IBOX (pIKCOBAHUX TOUOK € BelnuuHa crana. Bimomo, mo CoHile 3HaXOAUThCS B
oIHIM 3 nux (ikcoBaHuX To4oK. Haiimenma Bijmctanp Big 3emii Ao CoHI
HaOImKeHO AopiBHIOE 147,5 MIH. KiUTOMeTpiB, a HaiOuibma — 152,5 muH.
KUIOMETPiB. 3aucaTH PIBHAHHS TPAEKTOPIi pyXy 3eMJIi, 3HAUTH BEJIUKY MIBBICH
Ta €KCIICHTPUCHUTET.

3HalTH PO3MIpH 3aKPUTOT HWIIHAPUYHOI LKUCTEPHU 3a/laHOrO0 00’eMy v 3
HAaWMEHIIIOI0 TOBHOIO TTOBEPXHEIO.

3 yciX NpsSAMOKYTHUX TMapayiefienineiB 3 3aJaHOl0 CYMOI TPbOX B3a€EMHO
NEPICHANKYJISPHUX pedep 3HANUTH TOM, 00°€M SIKOTO € HAWO1IBIITIM.

I3 TppOX MOIIOK OJHAKOBOI IIMPUHHU BUTOTOBISETHCA K0100. [Ipu ssxkomy KyTi
HaxuiIy OIYHHMX CTIHOK JIO OCHOBH IUIOIIA ITONEPEYHOTO Iepepily xkoyioda Oye
HaNOIbIIOK?

JIOKOMOTHB pyXa€eThCsl B3/0BK FOPU3OHTAIBHOT AUISIHKU LUISIXY 13 IMIBUAKICTIO
72 xm/roa. Yepes axuil yac 1 Ha SAKii BIACTaBHI BIH OyJie 3yNIMHEHUN TaJIbMOM,
SIKIIIO OTIIp PyXy MIC/Isl MOYaTKy TajibMyBaHHS JTopiBHIoE 0,2 fioro Baru?

Kpait kpyrioro croiy pajaiycoM a JEXHUTh KHUTA. Bimomo, 110 OCBITJIEHICTH
npeamera B mponopuifina KocuHycy KyTa ¢ (OMB. A

PUCYHOK) 1 00€pHEHO MPOTOPITiifHA KBAAPATy BIJCTaHI BiJ
mpeaMeTa J0 JDKepena CBiTia A, BU3HAUWTH, HA SIKIH
BHUCOTI HaJl LIGHTPOM CTOJIa TpeOa MOBICUTH CBITUJIBHUK,
1100 OCBITJIEHICTh KHUTH Oyia HaOUTbLIOO.
MartepiaiibHa TOYKa Macol0 m PYXa€TbCs MPSAMOIIHIAHO
mig  giero  cramoi cuiam F. Omip  cepeqoBuIa
MPOMOPIIAHUN MIBUAKOCTI PyXy. 3HAWTH 3aKOH 3MIiHH a B
MIBUIKOCTI PyXy TOYKH, SIKIIO IIOYATKOBA HIBHUIKICTh

nopiBHtoe 0.

Minnuit Kky0, pedpo SIKOro JOPIBHIOE « = 5 CM, PIBHOMIPHO IUTipyBaBcs 3 ycix
OokiB. 3HatouM, 110 Bara Horo 3MeHmmwiIach Ha 0,96 r 1 BBakarouu MUTOMY Bary
Mifi piBHOI0O 8 (r/cM?), BU3HAYMTH, K 3MEHIIWIMCH PO3MipH Ky0a, TOOTO Ha
CKUTBKH BKOPOTHIIOCS peOpo Kyoa.

Ha BizgcraHi ¢ BiJ 3aBOAY 4 MNPOKJIAAAETHCS IO IPSIMIM 10 MICTa B 3aI13HUL.
[1i SKUM KyTOM o, JI0 TPOEKTOBAHOI 3aJ1i3HUII Tpeba MPOBECTH IIOCE Bij 3aBOAY

)




33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

A, MO0 JOCTaBKa BaHTaxXiB 3 4 y B Oyla Hal[emIeBIIO, SIKIIO BapTICTh
nepeBe3eHHs | T/KM 1o moce B m pasiB JOPOKYa, HIXK 3aTI3HUAIICIO?

€ npsaMokyTHUM nHCT kepcTi po3mipoM 50 x 60 cM. YV 4OTUPHOX HOro KyTax
BUPI3al0Th OJIHAKOBI KBaJpaTH Ta POOJISATH BIAKPUTY KOPOOKY, 3arMHAIOuM Kpai
17 OpSIMUM KyTOM. SIka MakcUManbHO MOXJIMBA MICTKICTh TaKOi KOPOOKH ?

Ha cTopiHIi KHWI'M IPyKOBaHMM TeKCT 3akimac S cm?. BepxHe i HUKHE IOJIS
MaroTh JOPIBHIOBATH IO @ CM, IpaBe i JiiBe — 1o b i ¢ cM BignoBigHO. 3HAHTH
PO3MIpH CTOPIHKH KHHUTH, MPU IKUX TOJIS 3aiMarOTh MiHIMAJIbHY TLIOITY.

Ha Tim0 mie cuna, mpomnopiiiiina gacy. Kpim Toro, omip cepefoBuiia ai€ Ha pyX
TiJIa 13 CHJIOKO, TIPOITOPIIIMHOKO MIBUIAKOCTI. 3HAWTH 3aKOH PyXY TiJa.

Hamer y Burisai numiiHapa, 3aKpUTOTO KOHYCOM, MOOYJAOBAaHHMM Ha KPYTOBIii
ocHoBi R 1 moBuHeH Matu 06’eM V. Slkum Mae OyTH KyT IIpH BEPIIUHI OCHOBOTO
nepepizy KoHyca, mo0 KUIbKICTh MaTepiaiy, SKUH Iijie Ha BUTOTOBJICHHS HAMETY,
OyJia HaliMEeHIIIO0K0 ?

[ImT mararyerbess 1o Oepera 3a JONOMOIOK KaHaTa, KU HAMOTYEThCS Ha
KOJIOBOPOT 13 MIBHAKICTIO 3 M/XB. BHU3HauMTH MIBUAKICTH pyXy IUIOTY B TOM
MOMEHT, KOJIM HOTO BIiJICTaHb BiJ Oepera AOpIBHIOE 25 M, SIKIIO KOJOBOPOT
PO3MIiIlIeHO Ha Oepe3i BUIlEe BiJl MOBEPXHI BOJU HA 4 M.

[To mpsimosniHIiHOMY IIOCe i€ eKCKypciiHuii aBToOyc. B cTOpoHI Bin 1moce
pO3TAIIOBAHM Maiall, BiJl TOJIOBHOTO BXOJY SIKOTO iJie Opora, JOBXKUHOKO b ,
MePIEHIUKYJISIpHO 110 moce. Ha skiit BiAcTaH1 BiJl TOYKU MEPETHHY ITUX JOPIT
NOTPiOHO 3YNMUHUTH aBTOOYC, MO0 €KCKypCaHTH SKHAWKpaIle pO3TUBUIUCH 13
aBToOyca (acam mamaiyy, sKOo [moBXkWHA (acamy mamamy 24 1 Qacan
posramosanuii mig kyrom 60° BigHOCHO 1mOCE?

[IpssmokyTHUI Tapaneneninea, o Mae JoBKUHY 42 cM, mupuny 30 ¢M 1 BUCOTY
18 cM, po3pi3asiv Ha 0HAKOBI HaOUIbIII KyOu. CKiIbKU Oyie TakuX KyOiB?
[IpAMOKyTHY IinsHKY wiomero 900 M? He0OXiTHO OrOPOIMTH MAPKAHOM, y SKOTO
JB1 CyMIKHI CTOPOHM KaM’siH1, a JIB1 1HII — JiepeB’siHl. OUH METp JepeB’ THOTO
napkany komrtye 10 rpH., a kam’sitHoro — 25 rpH. Yu BUCTauuTh Ha MOOYJOBY
napkany 2000 rps.?

Pycna 1BoX piuok (B Mekax HeBHOI 00J1aCTi) ABIAIOTH 0000 mapabony y = x° i
npsMy x -y -2 = 0. [lorpiGHO 3’€qHATH Il PIYKH MPSMONIHIMHUM KaHaJIOM
HaWMEHIO1 JOBXKWHU. Bkazatm KoopaWHATH TOYOK Ha 000X piukax, sIKi Mae
3’€IHATH IIel KaHaJl.

Ceno A 3Haxomuthes Ha Bimcradl 18 kM Big moce. Ha mroce 3a 30 kM Bix
HaHOMIKYOT IO cella TOYKH II0CE PO3TAIIOBAHO MICTO B. B siKky TouKy 11oce ciij
MPOKJIACTH JIOPOTY 13 cena, moo nuisix Bix 4 10 B 3aliMaB SKOMOTa MEHIIIE 4acy,
SKILO MIBUIKICTh PyXy Mo moce 50 km/ron, a mo myTiBuo — 30 KM/Tof.

Cepen ycix NpsMOKYTHHUKIB, SIKI MalOTh JIaHy IUIONLY S, 3HAUTH NPAMOKYTHHUK 3
HalMEHIIOO JAlaroHaIo.

CraHmii 4,8,c He JeXaTh Ha OJHIA mpsMii. Yepe3 HHUX MPOXOAWTH TPHU
NpsAMOJIIHINHI 3ami3Huil. Bubparu wMicue anga OyniBHUITBA HadToOa3M 1
MOJIYCTAaHKIB  (3YMMMHOK Ha 3alli3HUIN, 3 SKUX 3IHCHIOETbCS HACTYITHE
TPaHCTIOPTYBAHHS) TakK, 100 CepeIHl BUTPATH Ha MEPEBE3CHHS OJHIET ITUCTEPHU
HaTH, K1 3M1HCHIOIOTHCS OJIMH Pa3 Ha JICHb 3 KOKHOT 3 3TI3HUYHUX BITOK, OyJIH
MiHIMaJIbHUMHU. [IpoBecTr AoCIiKEHHS.
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Crtpyminb Boau GoHTaHA qocsirae HaWOLIBIIOT BUCOTH 4 M Ha BizmcrtaHi 0,5 M Bix
BEPTHUKAJIL, 110 IPOXOJAUTh 4Yepe3 TouKy O BUXOJY CTpYMEHsS. 3HAWTU BUCOTY
CTpyMEHs HaJl TOpU30HTOM Ha Bijactani 0,75 M Bij Touku O.

CyMa 10B)KMHHU Ta 00XBaTy MOLITOBOrO MAKyHKa HE TOBUHHA nepeBuiyBatu 150
cM. BuzHauntu po3mipu nakyHka UAIIHAPUYHOT (POPMH HAMOLTBIIOTO 00’ eMy.
Tenedbonuuii APIT JOBKUHOK 15M MPOTATHYTO BiJl CTOBMA, /e BiH 3aKPIIJICHUN
Ha BUCOTI 8M HaJl MOBEPXHEIO 3eMJIi, 10 OyAMHKY, JIe HOT0 3aKpINUId Ha BUCOTI
20M. 3HaWTH BiACTaHb MDK OYJMHKOM 1 CTOBIIOM, IPHUIIYCKAaOYH, IO JAPIT HE
MIPOBUCAE.

Tpu micta A, B, C po3sramoBaHi Tak, mo ~AsC =60 °. OgHOYACHO 3 MicTa A
BUXOJIUTHh aBTOMOO1JIb, a 3 MicTa B — moi3/1. ABTOMOOLIb pyXa€eThCsl y HAMPSMKY
1o B 3 mBuakicTio 80 kM/To., a moizg — g0 C 3 mBuakicTio 50 km/roa. B skuit
MOMEHT 4acy ( BIJ MOYATKYy pyXy) BIACTaHb MIXK IMOI3JI0M 1 aBTOMOOUIEM Oyne
HAWMEHIIIOIO, SKIIO | AB |= 200 KM?

Tpu nmyHKTH 4, B 1 C cHOdy4YeHl OpSAMOJiHIHHUME Aoporamu. Jlo Biapizka

. 1
JOpOoru 4B IIpuiAra€ KBaJIpaTHC II0JIE 31 CTOPOHOIO IOBXHUHU —‘AB i (0)
2

BIJIpi3Ka JJOPOTH B C TPWIATa€E KBaApPaTHE MOJIE 31 CTOPOHOIO JTOBXKUHU ‘BC ,a

70 BIApI3Ka JOPOTU A C TPWIATa€e OUISTHKA JIICY JOBXHUHOKO |4 C| 1 LIMPUHOIO
4 xm. ITnoma micy Ha 20 kM? Ginblle CyMH IUIOII KBaAPATHHX IOJIB. 3HAWTH
TLJIOIIY JIICY.

Tynens y nepepisi mae popMy IpsIMOKYTHHKA, 3aBEPILIEHOTO 3BEPXY MIBKPYTOM.
[Tnoma nepepizy TyHemo S. SIKkuMu MaroTh OyTH PO3MIPU MPAMOKYTHHKA, 1100
NEPUMETP TyHENI0 OyB HaMEHIIIUM?

Typucr ine 3 myHKTY 4, pO3TalIOBaHOTO HA IIOCE, B MYHKT B, 1110 3HAXOIUTHCS
Ha BijcTaH1 8§ kM BiJ moce. Biactanb 4B no npsimiit 17 kM. [IIBuakicTh TypucTa
1o 1moce 5 KM/rof., o 0e310pixokio — 3 kM/roa. B axomy micui oMy noTpiOHO
3BEpHYTH 3 I10Ce, 00 32 HAWKOPOTIINI Yac MPUNHTHU B IMyHKT B?

I3 enTpa cenumia BUXOASITH Bl BYJIHMIN: OJHA HA MiBHIY, a 1HIIA — Ha cxig. Ha
OoNHIM Bymuil Tpeba 30yayBaTH IIKOJAY, a Ha IHINIKN — JUTAYUANA CaJ0OK Ta
MPOKJIACTH MK HUMHM Jopory. Ha sikiii BificTaHi BiJ LIEHTPA CJIJI PO3MICTUTH iX,
mo0 jJopora MK HHUMH Oyjla HAMKOPOTIIOW, SIKIIO TIUIONIA TPUKYTHHUKA,
00OMEKEHOTO TPhOMAa BKAa3aHUMH JIOPOTaMH, Ma€ JIOPIBHIOBATH S ?

VY maxoBomy TypHipi Opanu y4acTh 2 y4HI ChOMOIO KJacy 1 KiJibKa YYHIB
BOCHMOTO KJ1acy. CeMUKIIACHUKH HaOpanu § 040K, a KOKHUM BOCBMHUKJIACHUK —
nopiBHy. Bimomo, 1m0 KOXHWUNA 3 KOXHHM TpaB oauH pa3. CKiTbKH
BOCHMUKJIACHHKIB OpaJii y4acTh B TYpHIpi ?

Yepes micto A mpoxoauTh Marictpanb. [lig sSIKUM KyTOM 110 MaricTpaii CIij
MPOKJIACTH JOPOry 3 cena B, mo0 yac pyxy BiJ B 10 4 OyB HAUKOPOTILIUM, SKIIIO
HIBUAKICTh PyXy MO JOPO31 BABIYI MEHIIIA IBUIKOCTI PYXY IO MaricTpali.
Yepes ceno A, oTodeHe 3 ycix OOKIB JTyraMu, IPOXOUTh MpsMa MI0CEHHA 10pora.
[[loceitHOIO AOPOTOIO JIIOAMHA MOKE PyXaTUCh 31 MIBUAKICTIO 5 KM/TOA, a
ayroMm—-3 km/rof (y Oy ib-aKkoMy Hampsimi). SIKkuii MapuipyT Mae oOpaTH J0IuHa,
o0 sKoMora HIBUAIIE MOTpPanuTH 3 cena A 10 xyropa B, sikuii nexuTh Ha
BijcTani 13 kM Bix cena 1 SKM Bij J0poru?
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[[Ixonssp BUTpATUB MESKYy CyMy TPOIICH Ha TMOKYNKY MOPTQEnsi, aBTOPYUIKH i
KHUTH. K110 6 mopTdens KOmTyBaB B 5 pa3iB JeHIeBIIe, aBTOPyUKa — B 2 pa3H
JICIICBIIIEe, a KHUTAa — B 2,5 pa3u JemeBIne, HK HACIpaB/i, TO Ta X MOKYIIKa
komTyBasia 6 8 rpH. Skio 0 moptdesb KOMTYBaB B 2 pa3u JCLIEBIIE, aBTOPYUKa
— B 4 pa3u JeNIeBIIIe, a KHUTa — B 3 pa3u JEIICBIIE, TO 3a TY XK IMMOKYIIKY IIIKOJISP
3amiaTtuB 0u 12 rpH. CKUIBKY KOLITYE BCS MOKYIIKA 1 110 I0POXKYe: NOpThETs Uu
aBTOpyYKa?

Sx BuOpaTu Micue Ay OyTIBHUIITBA CTaHIIII Ha MPSAMOJIHIMHIN 3aTi3HHMIIN, sSKa
oOciyropyBaTUME HacelieHI MyHKTH A 1 B, po3milleHi Mo oJHy CTOPOHY BiJl
3aJII3HMIT, TaK, MO0 3aTpaTH Ha OYIBHHUIITBO MIOCEHHUX JIOPIT, IO CIIOTYYaloTh
Mmicta A Ta B 31 cranmiero, Oyiau 6 MiHIMaIbHAME?

Sk onTUManbHO PO3OUTH TPANKY MPSAMOKYTHOI (opMu Imiomier 4 apu, o0
BUTPAaTU Ha Oropoxy Oynu MiHiManbHUMU? Po3B’s3atu 3amady pi3HUMHU
crocobamu.

ki mapaMeTpu MaTUME IWIIHAP HAHOUIBIIOro 00°‘€My, BUTOUEHUN 3 33aHOTO
IIPSIMOTO KPYTrOBOr'O KOHYca ?

Butpatn 3a roawHy Ha IUIaBaHHS JESIKOTO CyJHA 3 JOBUIBHOIO CTaJIOIO
IIBUJIKICTIO CKJIaAA0ThCS 3 IBOX YACTHH: CTAJIOl, 1110 JOPIBHIOE @ TPH., 1 3MIHHOT,
sKa TMPOIOPIiHHA 70 KyOy IIBHAKOCTI TuTaBaHHS (KOe(IIlIEHT MPOMOPIIHHOCTI
JIOPIBHIOE k,k >0). 3 SKOW IIBUAKICTIO v IUIaBaHHS CyaHa Oyje
HAaWEKOHOMHIIIUM, SIKIIO CYJIHY HEOOX1JHO MPOTUIUCTU 3 MyHKTY A B MyHKT B,
BIJICTaHb MK IKHMH JIOPiBHIOE S?

3 myHKTIB A 1 B, po3TamoBaHuX Ha BYJIHIIIX, sIKI IEPETUHAIOTHCS Mia KyTom 60
", OJHOYACHO BUWIKIKAIOTh JIBa BEJIOCHUNEANCTH B HampsMKy mepexpects C.
Uepe3 skuil yac BiACTaHb MiX HUMHU OyJle HAaWMEHIIOW, SIKIIO MIBUAKICTH
nepuioro Besocurenucra — 15 xkm/ron, apyroro — 12 km/rog, AC=9 kM 1
BC=6 xkm?

JIJ1s1 OTOPOIKEHHS MPSIMOKYTHOTO KBITHHKA € | moronHux Merpis citku. OaHa i3
CTOpIH KBITHUKA MPWISATa€ 70 CTIHU. SIKUMU TOBUHHI OyTH CTOPOHH IIHOTO
KBITHHKA, 11100 BiH MaB HaWOUIBIITY TLI0TITY ?

[Tonepeunuii mepepi3 BIAKPUTOTO KaHATY, IO IMiIBOIUTH
BOAYy a0 TypOiHM, Mae QopMy piBHOOIYHOI Tpamnerii A\

/o
(HmKHS OCHOBa MeHINAa BepxHBOI). [Ipu sKomy KyTi
HaXWIy ¢ OOKIB «MOKpHM MEpUMETP» Nepepizy (TOBKUHA fl
namanoi ABCD) Oyne HaiiMeHIIIIM, SKIIO TJI0MIA TIepepizy B C
ABCD Boau B KkaHajgi JIOpPIBHIOE S, a PIBEHb BOAMU

JOPIBHIOE h ?

VY miBKpyr pajiyca R BIHMCAHO PIBHOOIYHY Tparlleliio Tak, 10 OJHa ii OCHOBA
30iraeTbcs 3 JaiaMeTpoM. SIke 3HAYEHHS KyTa o IMPU OCHOBI Tparellii, o Mae

HAWOIBIIMIA TIEpUMETp?
Cepen ycix NpSMOKYTHUX TPUKYTHHKIB IUIONI S 3HAWTH TOM, JUIS SIKOTO ILJIOIIA
OMMHMCAHOTO KpyTa Oyje HAaMEHIIOH0.

5. s miibroBux Kareropii ocid, SKMM HAaJaHO NMPAaBO CKJIAJATH BCTYIHI

BUNIPOOYBaHHA (0co0M, 10 MOTPeOyIOTH OCOOJHMBMX YMOB CKJAJAHHS
punpodyBans) B HIIY imeni M. Il [lparomanoBa 3a pilleHHAM



IIpuiimaabHOI KOMICii CTBOPHOIOTHCH 0C00JUBI YMOBHM IJIs NPOXO/:KEHHS
BCTYIIHUX BUIIPOOYBAaHb.

6. CTPYKTYPA BLIETY BCTYITHOI'O ®AXOBOI'O BUITPOBYBAHHSI
(CIIIBBECIJIN)

Haunionaabunii nexaroriyumii ynipepcuret imeni M. II. IparomanoBa

DizuKo-MaTeMaTHYHHUI (PaKyJbTET

Cmynenwv:_mazcicmp
T'any3v 3nanv: 01 Oceima Bcerynne dpaxose

Cneyianvricms. 014.04 Cepeons ocsima (Mamemamuka) BUNIPOOYBaHHSA
Ha 6a3i cmynens/OKP: baxanasp, cneyianicm

EK3AMEHAIIHAHAM BLJIET Ne 1

1. Mmuorowienu Haja yuciioBuMu nojisimu: C, R, Q (3BiAHICTH Ta HE3BiIHICTh, KAHOHIYHA
dbopma). OcHOBHA TeopemMa aareOpH.

2. BzaemHOoOOepHEHi omepartii y MaTeMaTHIli.

3. Meroauka BUBYCHHS TOTOKHUX ITEPETBOPEHD ippalliOHaTbHIX BUPA3iB.

4. Yu HamexaTh TOUYKH M, (2;-1;3) , M, (3;3;-2), M ,(~1;,0;2), M ,(a;b;—1) OJIHIN IUTOIINHI,

2x — 4 o o o .
SKIIO a = lim , b - MEHIIWI MIWCHUN KOPiHb MHOTOWIIEHA f (x) = x' + x* + x° +3x -6

X—>8 3\/;_ 2

5. 3 yciX npAMOKYTHUX TPUKYTHHKIB 13 33/1aHOIO TUIOMICIO s 3HAWTH TAaKUM, TIIOTEHYy3a
SKOTO Ma€ HalMEHITy TOBXKUHY.
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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¢.
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