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1. IOSICHIOBAJIbHA  3AINIMCKA  BCTYNHOIO  ®AXOBOI'O
BUITPOBYBAHHS (CHIBBECIIM)

Metoto BcTymHOro (axoBoro BUNPOOYBaHHS 3 MaTeMaTUKA Ta METOJUKH
HABYAaHHS MATEMATHKH € KOHTPOJb PIBHS 3arajbHOi MaTeMaTHU4HOI KYJIbTYpHU 1
nepeBipka (AKTUYHUX 3HAHb, YMIHb Ta HABUYOK 3 (yHIAMEHTAJIBHUX PpO3JILIIB
MaTEMaTUKH Ta METOJWKH HAaBYAHHS MAaTEMATHKH, SKi € 0a30BUMH JJI YCIIITHOTO
MIPOJIOBKEHHS HAaBUAHHS JJIS IOCATHEHHS CTYTICHS MaricTpa 3a cneriaabHocTsiMu 111
Martematuka i 014 Cepenns ocBita (MaTeMaTHKa).

[Iporpama ex3amMeHy MICTUTh OCHOBHI 1 HAWOUIBII BaKJIMBI B 1ACiHO-
TEOPETUYHOMY 1 MPAKTUYHOMY BIJHOIIEHHI MUTaHHSA 3 KYypCIB JIHIHHOI anreopw,
anredpu 1 Teopil yuce, aHATITHYHOI 1 JudepeHIliaTbHOI TeOMeTpiid, MATeMaTUYHOTO
aHanizy, nudepeHIiagbHuX PIBHSIHB, KOMIUIEKCHOTO aHai3y, Teopii KMOBIpHOCTEH 1
MaTeMaTUYHOI CTAaTHUCTHKW, METOJMKHA HABUYaHHS MATEMAaTHKH, METOJOJIOTI]
MaTEeMaTHKH.

Ha icnouTi CTyJeHT NOBHHEH MPOJEMOHCTPYBAaTH BMIHHA (OPMYJIIOBATH
O3HAYCHHSI, aKCIOMHM 1 TEOpPEMH, HACIIJKHM 3 HHUX, HABOAUTH MPU HEOOXIAHOCTI
UTIOCTpallii, NpUKIaAN, KOHTPIPHUKIAIW, JOBOJUTA TEOPEMH 1 3aCTOCOBYBATHU
BIJIMOBI/IHI (paKTU MPU PO3B'SI3yBaHHI KOHKPETHUX MATEMATUYHUX Ta MPUKIATHHUX
3ama4d. CTyIeHT Ma€ MoKa3aTH TJIMO0KE BOJIOIHHS aKCIOMaTHYHUM METOJIOM, BMIHHS
AHATITUYHO MHCIHUTU Ta PO3B’A3yBaTH 3a7adl 3 BUKOPUCTAHHSIM CHUHTETUYHUX Ta
HITYYHUX NPUAOMIB.

Ex3ameHOBaHI TMOBMHHI BOJIOJITH TEOPETHUKO-MHOKUHHOIO 1 JIOT1YHOIO
CUMBOJIIKOIO0, OCHOBHUMHU MOHATTSAMU anreopu 1 Teopii uncen (anredpaiyHa oneparis,
rpyna, Kijgblle, TI0J€, BEKTOPHMM TMPOCTip, JiHIMHA 3aJeKHICTh 1 JIHIAHA
HE3aJIeKHICTh, 0a3uc 1 PO3MIPHICTH MPOCTOPY, JIHINHI OMEepaTopu, MATPHUIll 1
BU3HAYHUKH, TIPOCT1 YMCIIA, MOIIIBHICTh, KOHTPYEHII1, MHOTOYICHH Ta 1HIIE), MaTH
YiTKE YSABJIEHHS IPO OCHOBHI YMCJIOBI CUCTEMH 1 iX OyHOBY, BOJOIITH HaBHUYKAMHU
pO3B'sI3yBaHHA  CHUCTEM  JIHIMHUX  PpIBHSHb, 3HATHU OCHOBHI  apuU(PMETHYHI
3aCTOCYBaHHS TE€OPii KOHTPYEHIIIH TOLIO.

Ex3ameHoBaHI MalOTh BOJIOAITH SIK TPYNOBOIO, TaK 1 CTPYKTYPHOIO TOUYKAMHU
30py Ha TEOMETpil0, Cy4aCHUM aKCIOMAaTUYHUM METOJOM, OCHOBHUMH (DaKTaMu
€BKJIIJIOBOT Ta HEEBKIIIJIOBHX T€OMETpPid; MaTW 3arajbHl YSABICHHS IMPO €IEMEHTHU
OaratoBUMIpHOT TeoMeTpii aiHHOTO 1 €BKJIIJOBOTO MPOCTOPIB; BMITH 3aCTOCOBYBATH
TEOPETUYHI 3HAHHS HA TPAKTHUIll, 30KpeMa, 10 JOBEACHHS TEOpPEM 1 PO3B‘SI3aHHS
3a/lady IMIKUIbHOTO KYpCy T€OMETpii; BUKOPHCTOBYBATH 3HAHHS TOIOJIOTIl MpuU
O3HAYCHHI JI1HIA, TOBEPXOHb, MTOBEPXOHb 3 MEXKEI, FT€OMETPUYHOIO Tija Touro. Lle
O3Hayae, M0 MPU BIJAMOBIJII €K3aMEHOBAaHI MOBHMHHI MPOJIEMOHCTPYBATH JIOCTATHHO
HIMPOKUM MOTJIsiA HAa TEOMETPIt0 Ta 1l METOAM, a TAaKOXK Ha eJIeMEHTapHy F€OMETPIIO 3
TOYKH 30py BHUIIO1, TOTOBHICTh BUKJIA/IaTH UIKIJIbHY T€OMETPII0, HE3AJIEKHO Bl TOTO



Ha sKii akciomMaTHIll BOHa MoOyjoBaHa, TOOTO TOTOBHICTh IpaIlOBaTH B IIKOJI 3a

OyIIb-IKUM MOCIOHUKOM (TIIPYUHUKOM).

Ex3ameHOoBaHI TMOBMHHI BOJOJITM OCHOBHMMH TMOHSTTSMU MaTE€MaTUYHOIO
aHamizy ((GyHKIIis, MOCIIIOBHICTD, PAJl, TPAHUIIS, HETIEPEPBHICTh, MOXI1JIHA, IHTETpal,
Mipa TOIIO); MaTH YiTKE YSBJICHHS MPO METPUUHUMN MPOCTIp Ta OCHOBHI €JIEMEHTapHI1
dbyHKIii gificHOi Ta KOMIUIEKCHOI 3MIHHOI; BOJIOJITH HaBHYKaAMU OOYMCIICHHS
TpaHullb, TOXIAHUX, IHTErpajiB; BMITH pO3B'A3yBaTH HAWUOPOCTIII  TUIHU
nudepeHiianTbHuX — pIBHSHb, 3HAaTH  3aCTOCYBaHHS  AU(EpPEHIIaIbHOrO  Ta
IHTErpajJbHOTO YHCIICHHS, a TaKoX IU(EepeHIialIbHUX PIBHAHb /10 PO3B'A3yBaHHS
MPaKTUYHUX 33/1a4.

3 Kypcy Teopii MMOBIpHOCTEH 1 MaTeMaTUYHOI CTaTUCTUKU alITypiIEHTH
MalOTh: NPOOEMOHCMPY8AMU 3HAHHA aKCIOMAaTUYHMX OCHOB Teopii HMOBIPHOCTEH,
BOJIOJIHHS MOHATTAMU «HAMOBIPHICTh MOJII», «IMOBIPHICTBY, «IMOBIPHICHA Mipay,
«AMOBIPHICHUIM TPOCTIP», 6MIHHAGOpMYAt08amu CTPOTl MATEMATHYHI O3HAYEHHS
BUIIAJIKOBOI BEJIMYMHU Ta (PYHKIIT PO3NOAULY, 8U3HAYAMY YUCIOBI XapaKTEPUCTUKH
(MaTeMaTHYHE CIIOJIIBaHHS, IUCIIEPCIA, CepeHE KBAJAPATHYHE BIIXWICHHS) IS
JTUCKPETHUX Ta HETEPEPBHO PO3MOAUICHUX BUITAJIKOBUX BEIUYUH, OYmMU 3HAUOMUMU
3 cxeMoto bepHymi, BMITH BUBOAUTH (GOpMYITy MOBHOI WMOBIPHOCTI Ta (opMyIy
baiteca.

Ex3ameHoBaH1 MalOTh BOJIOMITH 3HAHHSAMM 13 3arajbHOI METOOWKUA HaBYAHHSI
MaTeMaTUKU B OCHOBHIM IIKOJI (METOAWKMA HAaBUYaHHS MaTEeMaTUKU B 5-6 Kiacax,
anredpu 1 reoMeTpii B 7-9 kiacax), BMITH PO3B’sI3yBaTH METOJMWYHI 3a/a4i.

Bcerynue ¢axoBe BumpoOyBaHHS 3 MaTeMaTMKA Ta METOAMKHA HaBYaHHS
MaTEeMaTUKUIIPOBOIUTHCS 3a OlJIeTaMu, KOXKEH 3 SIKUX MICTUTD I SITh 3aB/IaHb:

e 3aBJAaHHA 1 KOHTPOIIOE 3HAHHA OCHOBHUX (hakmieé MeopiliBIIMIOBITHUX KYPCIB,
3/IaTHICTh iX ONEPATUBHO BIATBOPIOBATH, GIOYY8aAmMuU 63AEMO38'30K 1 OPraHIuHY
€THICTh TIOHSTH, (AaKTIB Ta TEOPii. 3MICT MOTO 3aBIaHHS YEPIAETHCS 3 PO3ALTY 3
“3.1. Marematuka: OCHOBHI (paKkTu Ta TEOpeMu’;

® 3aBJaHHs 2MepeBips€ 3HAHHS CTYICHTIB 3 OCHOB METOJOJIOTIT MaTeMaTHKH,
JIaTHOCTY€ 1X MaTeMaTHYHy KyJbTypy Ta KpYyTO3ip,IUlICHICTE PO3YMIHHS
MaTeMaTUKH SK HayKd, BOJIOAIHHSA (YHIaMECHTAJIbHUMH MaTEeMaTUIYHUMHU
MOHATTSAMU Ta MATEMAaTHYHUMH CTPYKTYpaMH, METOJaMH Ta 3arajlbHUMHU
NUTAaHHSAMU aKCIOMAaTUKHU. 3MICT LOTO 3aBJAaHHS 4YepHaeThcs 3 po3aury 4°4.2.
OcHOBU METO0I0T1i MAaTEMAaTHUKN;

e 3aBJaHHSA 3 KOHTPOJIIOE 3HAHHS CTYACHTIB 3 3arajbHOI METOJIMKH HaBYAHHS
MaTeMaTHKH, METOJIMKY HaBYaHHS MaTeMaTUKH B 5-6 Kkiacax, anreopu i reoMerpii
B 7-9 xiacax. 3MICT IbOTO 3aBAaHHS 4YepraeThbcs 3 po3ainy 4 “4.3. Meronuka
HaBYaHHSI MaTeMaTHUKH ;

e 3aBaaHHs 4rnepeBips€ 3AaTHICTb OINEPAaTUBHO BUKOPHCTOBYBAaTH BiAOoMiI 3
(byHIaMEeHTaIbHUX KypCIB aneopummy 1 CAHTETUYHHUM LUISIXOM CTBOPIOBATH HOBI.



Ho yBarm OepyTbCs BMIHHS TIpaBWIBbHO OGOPMIISATH PO3B'sI3aHHS 3aj1adi,
apryMEHTYBaTH JIOTIYHI KPOKM 1 BHKOPHUCTOBYBATH BIJTMOBIAHY CHMBOJIKY.
OpieHTOBHI 3pa3KH 3aBJaHb IILOTO THIY IpeAcTaBiieHl B po3aim 4“4.4. 3anayi Ha

BUKOPUCTAHHS BIJIOMUX aJTOPUTMIB”;

MICTSITH

HeMaTeMaTHYHI1

MOHATTS) IUIAXOM

3aBJaHHA SKOHTPOJIIOE BMIHHS PO3B'SI3yBaTH MPUKIAOHi 3adaui (YMOBHU SIKHX
CMBOpPEHHS 1

00CNIOAHCEeHHS

mamemamuyHux mooesnel pearbHuX 00’ €KTIB, MpolieciB Ta siBUIl. Opi€HTOBHI
3pa3KH 3aBJIaHb IILOTO TUITY TIpeCTaBiieHl B po3auni4 “4.5. Ilpuknaaai 3amadi”.

2. KPUTEPII OIIIHIOBAHHSI 3HAHb ABITYPIEHTA HA BCTYITHOMY
DPAXOBOMY BHUITPOBYBAHHI
(TIJIBKHU JIJISA TPOMAJISIH YKPATHI)

3a wxanow | Busnauenns Xapaxkmepucmuka 6ionogioeil adbimypiecnma
JHigepcumem Ha NUMAaHHA HA NUMAHHA
y meopemuuHo20 3micmy NPAKMUYUHO20 3MICHLY
0-99 Hu3bkuiir  |AOGITYypIEHT HE YCBIIOMITIOE OO0csr po3B'sa3aHuX 3a70a4 <
Ganu %MiCTy.HHTaHHH oiery, TOMY SQ%. V abitypieHTa
HOTO BiNOBIb HE BiJICYTHSI IPOCTOPOBA ysIBa,
Mae 0e3mocepeIHLOro HE0OX1/1Ha TSt
BIIHOIIIEHHS /IO TTOCTABJICHOTO |pO3B'sI3yBaHHS 3aj1ayi.
nutanHa. HasiBHa moBHA
BIJICYTHICTb  YMIHHS
MIpPKYBaTH.
100-139 | 3aooeinbrui |Bianosiai Ha nutanHs Outety  |OOcAr po3B'si3aHUX 3a7a4 y
Ganie HOCATh dbparmeHTapHul  |[MexKax 50-75%. A6iT_ypieHT
XapakTep, XapaKTepU3YIOThCA |IIOraHO BOJIOJIE rpadiyHUMU
BIJITBOPEHHSAM 3HaHb Ha PIBHI  |3aco0aMu BiJITBOPECHHS
3armam'siITOBYBaHHS. MIPOCTOPOBUX
AOGITypi€HT OBEPXOBO BJIACTUBOCTEH MPEAMETIB Ha
BOJIOZIE YMIHHSIM MIPKYBaTH, |[IomInHI
WOro  BIAMOBIII
CYTIPOBOJIKYIOTHCS
JIPYTOPSTHAMH MipKYBaHHSIMH,
AKi ~ 1HKOJIM  HE  MAaloTh
0e3mocepeJHLOTO BiTHOIICHHS
JIO 3MICTY 3aITMTaHHS.
140- Jlocmamuin |Y BiANOBiIAX Ha muTaHHs |OOcar MPaBUIBLHO
169 6aie oirery JIOMYCKAIOTBCA  EAKI po3B'sizaHux 3amad >75%.
HETOYHOCTI  ab0  mOMWIKM |Pe3ymbraT  po3B's3yBaHHS
HENPUHIIMIIOBOTO  XapakTepy. [3a7adl  MICTUTb  OKpeMi
AGiTypieHT J€MOHCTPY€ [HETOYHOCTI 1  HE3HayHi
PO3yMiHHS HABYAJIHHOTO |TTOMUJIKH.
MaTepialy Ha piBHI aHami3zy
BJIACTUBOCTEH. [TomiTHe
MparHeHHs a0iTypieHTa JOT19HO
PO3MIpKOBYBATH IIPH BiAMOBiAL
Ha MUTaHHs Ol1eTa.
170-200 Bucoxuii |AGitypienr gmae moBHy 1 |OOcsar MPaBUILHO




oanie pPO3rOpHYTY  BIINOBIIL Ha |po3B's3aHux 3agad =100%.
NUTaHHS OUIeTy. Woro Binmosini |[Koxua po3B'si3aHa 3ajaua
CB1IYATh IpO  PO3YMIHHA |CYIPOBOKYETHCS

HABYAJILHOTO Marepialy Ha |[[PYHTOBHHM  ITOSCHCHHSM.
PIBHI aHaIi3y 3aKOHOMIPHOCTEH, AOGITYpieHT 0€3 TOMHUJIOK

XapaKTePU3yIOThCs BIJITBOPIOE MIPOCTOPOBI
JIOT'TYHICTIO 1 ITOCJI1JOBHICTIO BJIACTUBOCT1 TMpPEAMETIB Ha
CyJIKEHb, 0€3 BKIIOYEHHS UTOIIHHI

BUIIAQAKOBUX 1 BUOAJAHHA
ICTOTHUX 3 HUX.

Sxuo abiTypi€eHT miJl Yac BCTYMHOTO BUMPOOYBaHHS 3 KOHKYPCHOTO MPEAMETY
HaOpaB 0-99 OGaniB, TO maHa KUIBKICTh OaliB BBAXKAETHCS HE TOCTATHBOKO IS
JIOMYCKY B y4acTi y KOHKypcHOoMY Bioopi 1o HITY imeni M. I1. JIparomanoBa.

OmiHioBaHHSI PIBHS 3HaHb aOITYpIEHTIB MPOBOJUTHCS KOXXHUM 13 YJICHIB
MPEIMETHOI KOMICii OKpPEMO, BIJIMOBITHO JI0 KPUTEPIiB OIIHIOBAHHS. 3arajbHUi Oan
OILIIHIOBAHHSI PIiBHS 3HAHb a0ITypi€HTa BUBOAMUTHLCS 3a Pe3yJibTaTaMH OOTOBOPEHHS
YWIEHAMH KOMicCii OCOOMCTHMX OLIHOK BIANOBiAEH abiTypieHTIB. bamu (OLiHKH)
BCTYIHOT0 ()axoBOTO BUMPOOYBAHHS BUTOJIOLIYIOTHCS TOJIOBOIO MPEIMETHOI KOMICIT
yciM a0iTypleHTaM, XTO IPUIIMaB y4acTb y BUITPOOYBaHHI IICIIS 3aKIHYEHHS 1CIIUTY.

3. KPUTEPIi OLIIHIOBAHHS CIIBBECIIA

daxoBa KOMICIsI aHaJI3y€ PE3yJbTaTH CHIBOECIIM METOIOM EKCIEPTHOI OIIHKH i
KOJIET1aJIbHO TpUHMae PIIIeHHS: MPO «PEKOMEHIOBAHO N0 3apaxyBaHHsI» abo «HE
PEKOMEHIOBAHO JI0 3apaxyBaHH», 3 YpaxXyBaHHSAM CITiBOeCiid 3 MOBU (YKPaiHCHKOI,
POCIICHKOI).

4, SMICT IPOI'PAMHU ®AXOBOI'O BUTTPOBYBAHHS (CITIBBECIIN)

4.1. MATEMATHUKA: OCHOBHI ®AKTU TA TEOPEMHU

4.1. 1. Aare0pa i Teopist yuceJ

1. T'pynu ta ix miarpynu. @akrop-rpynu. CyMmixkH1 KiacH 1 Teopema Jlarpanxa.

2. T'omomopdizmu Ta i30MopdizMu anredpaiyHUX CTPYKTYP.

3. Konrpyenrtii. [x BmactmBOCTI Ta 3actocyBaHHs. JIiHIAHI KOHTPYEHINT 3 OJHUM

HEB1JIOMUM.

Po3B’s13HICTh anreOpaiyHUX PiBHSIHB 7-TO CTETICHS B pajuKaax.

Mmuorounenn Haj umcioBuMmu mnoisimu: C, R, Q (3BigHICTH Ta HE3BITHICTH,

ka"oHiuHa (popma).OCHOBHA Teopema alredpHu.

6. Kopeni mHorowieHa (icHyBaHHS, KUTbKICTh, KpaTHICTE). Teopema besy.

Cucremu JHIMHUX OJHOPIAHUX PIBHSAHb, ICHYBaHHSI HEHYJILOBOTO PO3B’S3KY.

8. Cucrema TpbOX IJIHIMHMX pIBHAHb 3 TpbOMa HeBiAOMHUMH. Metonu ii
pO3B’sI3aHHS.

9. Ywucnori ¢ynkmii. Yucno 1 cyma HarypaidbHuUX IUIbHMKIB. I{ima 1 gpoOosa
4acTHHHU JiicHoro uncia. dyukiis Einepa.

10. JIini#ini  omepatopu. BracHi 3HaueHHS Ta BJacHI BeKTOpHW. [HBapiaHTHI
H1IPOCTOPH.
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4.1.2. I'eomeTpist

1. BexrtopHuii 100yTOK BEKTOPiB, HOI'0 BIACTUBOCTI Ta 3aCTOCYBaHHS.

2. Meron xoopauHaT Ha ruioniuHi. [lomsipHa cucrema koopaunat. [lpsima, koo,

eminc, rinep6oJia Ta mapadosia B OJSIPHUX KOOPAUHATAX.

OnTuyHa BIacTUBICTH apabo1oia o0epTaHHs Ta ii 3aCTOCYBaHHS.

Teopema mpo reoMeTpUYHUN 3MICT JIIHIHHOT HEPIBHOCTI 3 IBOMa 3MIHHUMHU.

OcHOBHa TeopeMa IMPO PyXH IJIOMIMHU Ta ii 3aCTOCYBaHHS. AHAIITUYHUN BHpa3

pyxiB 1 iX kinacugikarii.

6. AunreOpaiunuii MeTOq po3B’sA3aHHA 3a/1a4 Ha moOynoBy. Kputepiit po3B's3HOCTI

3a/1a4ui Ha MOOYIOBY MUPKYJIEM Ta JiiHiiKor. Knacudani 3amadi Ha moOymoBYy, SKi

HE PO3B’SA3YIOTHCA 32 JOTIOMOTO0 IIUPKYJIS Ta JTIHINKY.

HatypasbHi piBHSHHS TTIaAKOT KPUBOI Ta iX POJIb.

8. Axcioma JloGadeBckoro, KyT mapayenbHOCTi, ¢yHKIS JlobaueBckoro. Cyma

KyTiB TPUKYTHHUKA Ha 1omuH1 JIobaueBckoro.
9. Knacudikauis mpaBunbHEX MHOrorpanuukis B R°. Teopema Eiinepa.
10. HenepepBHi Bi10Opa’keHHSI TOMOJOTIYHUX MPOCTOopiB. KpuTepiil HenepepBHOCTI
B1JI0Opa)KEHHS.

4.1.3. MareMaTH4YHUH aHATI3

1. Teopema mpo iICHYBaHHSI TOYHOI BEpXHBOI (TOYHOI HUYKHBOT) MEX1 MHOXKUHHU.

2. 3unclieHH1 MHOKUHU. TeopeMa mpo iICHYBaHHS HE3YMCICHHUX MHOKUH. MHOXUHU

MOTYXHOCTI KOHTHHYYM.

. [lepma 1 gpyra Ba)JIMB1 TPAHULII.

4. Teopema Kantopa 1mpo 3B’430K pIBHOMIPHOI HemepepBHOCTI (QyHKLII 3
HEIEPEPBHICTIO.

5. Ekcrpemymu ¢yHkuii ogHiei 3mMiHHOI. HeoOxigHa ymoBa ekctpemyMy. JlocratHi
YMOBH €KCTPEMYMY.

6. BuzHauenuii iHTerpan 13 3MIHHOIO BEPXHBOIO Mexkero 1HTerpyBaHHs. dopmyna
Hrrotona-Jleit6nina.

7. NudepenmiioBuictb  QyHkiii  Oaratbox  3MmiHHUX. JlocTtaTHs ~ ymoBa
nudepeHIiioBHOCTI QYHKIIII.

8. 3nako3minHi psaau. Teopema JleiOnina. AOGCONIOTHO Ta YMOBHO 301KHI YHMCIIOBI
psau.

9. BiactuBocTi piBHOMIpHO 301KHUX (DYHKITIOHAIBHUX PSITIB.

10. Inrerpai Bix QyHKIIIT KOMIUIEKCHOT 3MiHHOI. [HTerpansHa Teopema Komri.

11. TToBHOTa METPHYHKX IIPOCTOPIB R,R",C,C[a;b].

12. KoMnakTHi MHOXWHU B METpUYHOMY mpocTopi. Kpurepiii KOMMIakTHOCTI
MHOXHHH B TipocTopax R" abo C.

13. Teopema banaxa mpo HeEpyXoMy TOYKY CTHUCKYIOUOTO BiJIOOpakKeHHsS Ta ii
3aCTOCYBaHHS.

14. Pi3Hi 03HaYCHHS aHATITUYHOT (PYHKITIT Ta 1X €KBIBAJICHTHICTD.

15. TeopeMu Mpo CTPYKTYpYy 3arajibHOro pO3B’SA3KYy JIIHIMHOTO OJHOPITHOTO Ta
HEOTHOPIAHOTO PIBHSIHHS BUIIIOTO TMOPSAKY.

4.1.4. Teopis iMmoBipHOCTEH

1. ®opmynu UMOBIPHOCTI CyMH Ta JOOYTKY JBOX IMOJii.

2. ®opmyna noBHOi iiMoBipHOCTI. Dopmyna baiieca.

ok w

~

w



3. ®opMyna aJig HAOUIBII KMOBIPHOTO YHKCIa TIOSB MOJIT A B cepii 3 n HE3aICKHHUX
BUNPOOYBaHb.

4, BumaakoBa BeJIMYMHA, i1 PO3MOILI, GYHKINS pO3MOAUTY BUITAJAKOBOT BEIMYNHU Ta
i1 BJIaCTHUBOCTI.

5. YncioBi XapaKTEPUCTHKN PO3TIO/IITY BHITAJKOBUX BEIIMUMH Ta 1X BIIACTUBOCTI.

4.2.0CHOBHU METO/IOJIOT'TI MATEMATUKHA

1. Mmuoxuna. Onepariii Hag MHOXKMHaMU. Kilac MHOXKHH.

2. BimHomenHs, X B1acTUBOCTI. biHapHE BITHOIIECHHS €KBIBaJICHTHOCTI.

3. Omeparrii Ta iX BIacTUBOCTI. YHapHi omnepaiii, OiHapHi, anre6paiuni omeparii,

TepHapHi omneparlii. /lekapTiB 700yTOK MHOXHWH, BEKTOpHA (apupMeTu4Ha) cyma

YHUCIIOBUX MHOXHH.

B3aemMHOOO€EpHEHI omnepallii y MaTeMaTHIIl.

Anre0paiuHi CTPYKTYpH.

Hatypanphi yucna. [Ipocti Ta ckiiajieHi yucnia, noAuIbHICTh, KOHTPYEHIIII.

Axkcioma iHaykiii. [lpuHnun maTemMaTH4HOI 1HAYKIIT (Tiepiia ta apyra ¢opma).

Metoa MaTeMaTHYHOT 1HTYKITIi.

Apudmernka 1inux uucen. OCHOBHa TeopeMa apuPpMETUKH.

9. Yucno. Yucnosi cucremu. Teopist TIHCHUX YHCEIL.

10. Axciomu Apximena, Kantopa, Jlenexinzaa.

11. KommuiekcHi uucia.

12. Jlinis (xpuBa), HTOBEPXHSI, TLJIO.

13. 'eomeTpuuHi iepeTBOpeHHs. | pymoBuii MOTJIsIA HA TEOMETPIIO.

14. BennunHa, cKajsipHi Ta BEKTOpHI BenuuuHU. JliHiliHMN npocTip, Horo 6a3uc Ta
PO3MIPHICTb.

15. BenuunHa, reoMeTpUYyHl BEIUYMHHU. Teopii BUMIPIOBAHHS TIE€OMETPUYHUX
BEJTUYMH (TOBXUH BIPi3KiB, TUION] MHOTOKYTHHKIB, 00’ €MiB MHOTOTPAaHHUKIB).

16. MeTpuyuHi Ta TOMOJOTTYHI MPOCTOPU. B3aeMO3B 130K MK HUMHU.

17. MaTtemaTH4Hi OHATTS, iX O3HA4eHHs. TepMiHU Ta CUMBOJIIKA.

18. MaremaTi4Hi TBepKEHHS. AKCIOMU Ta TEOPEMH, iX MICIIE 1 pOJib B TEOPIi.

19. Teopemu icHyBaHHS Ta METOJIU X JIOBEJICHHS.

20. Meton noBefieHHS Bl CyIPOTHUBHOTO.

21. AxciomaTuHuil MeToa MoOylOBM MaTeMaTW4Hoi Teopii. Bumorm no cucremu
aKCioM Ta X MepeBipKa.

22. Oyukuiga. CrnocoOu 3amanHHs (QyHKIII, BiacTuBocTi (GyHKUIA. EneMeHTapHi
GyHKITI.

23. Hymi yHKIii, iX ICHyBaHHS.

24. I'pani yuciaoBuX MHOXXUH. HalO11b1111 Ta HaliMeHIIT1 3HaYeHHS (DYHKIII].

25. Meton iHTepBajiB PO3B’I3aHHS HEPIBHOCTEM.

26. MmoBipHicTh BHIAAKOBOI MOii, IMOBIpHICTH (iMOBipHiCHA Mipa), fiMOBipHiCHHiT
POCTIp.

27. Kom0OiHaTtopuka.

28. Oneparopu 1 GyHKITIOHATIH.

29. Yncmosl MOCIITIOBHOCTI Ta YMCIIOBI PSIJIH.

30. O3Haku Ta KpUTEpii, NPUKIAIN Ta KOHTPIPUKIAAA B MAaTEMATHIII.

No ok

0



4.3. METOJUKA HABUAHHSA MATEMATHUKU

1.

w N

10.

11.
12.

13.
14,

15.
16.
17.

18.
19.

20.

21.

22.

23.

24,
25.

26.

[{in11 HaBYaHHS MaTeMaTHUKH B OCHOBHIM 1ikoji. lepapxis nue. [inl HaByaHHS
OKpPEMHUX IIPEAMETIB: TEOMETPIi, aireopu.

3MICTOBI JIiHIT MIKIUIBHOTO KypCy aJireOpH Ta iX XapaKTepUCTHKA.

3MICTOBI JIiHIT MIKUTBHOTO KYpPCY MIaHIMETPIi Ta iX XapaKTepUCTUKA.

Jlep>kaBHUM cTaHIApT CepeHbOI OCBITH, OCBITHS Taly3b ,,MaTemaruka’”, WOro
3MICT 1 IPU3HAYCHHS.

3aranbHOMMIAKTHYHI ~ TPUHIUMIIA  HABYAHHS  MaTEMaTUKH,  MPUHIUIN
PO3BUBAJIHHOIO HABYAHHS.

PiBueBa i mpodinpHa nudepeHIiallis HaBYaHHA K Cy4acHI MPUHLIUIN HaBYaHHS
MaTEeMaTHKH.

Cucrema METOIIB HaBYaHHS MaTEMaTHKA B OCHOBHIA IIKOJI, IX CyTh 1
MOPIBHSJIbHA XAPAKTEPUCTHUKA.

Cucrema 3aco0iB HaBYaHHS MaTEMaTWKHM B OCHOBHIM IKOJI, iX CyTh 1
MOPIBHSUTHHA XapaKTEPUCTHKA.

OcHoBHI (OopMH HaBYaHHS MaTeMaTHKA B OCHOBHIM MIKOJi, iX CyTh 1
MOPIBHSUTHHA XapaKTEPUCTHUKA.

OcHoBHI1 (hopmu M03aKIIaCHOT pOOOTH B IIKOJI, IX TMOPIBHSUIBHA XapaKTEPUCTUKA,
MPUKJIAM 3aCTOCYBAHHS Y HABYAHHI.

Cucrema KOHTPOJIIO HAaBYAJIbHUX JIOCSITHEHb YYHIB 3 MaTEMaTHKHU.

3aranpHi 1 cnenuivHl Aii 1 IpUHOMU PO3YMOBOI AISUTBHOCTI T1J] YaCc HAaBYaHHS
MaTEMaTHKH.

O3HavyyBaHi MaTeMaTHYHI MOHATTS. Bunu o3HaueHb, IpUKIAIM.

Teopemu sik MaTeMaTH4HI TBEpPIKEHHs. Buaum teopem, pizHi (pOpMYIIOBAHHS.
[Tpuknanu.

Teopema, obepHena 1o Teopemu Ilidaropa, 1 1i qoBeaEHHS.

Teopema, obepHeHna 10 Teopemu BieTta, 1 i toBeaeHHS.

3amaua Ha mMoOymoBy. OCHOBHI METOAM PO3B’S3YBaHHS 3a7a4 Ha MOOYAOBY, iX
CYTb 1 KOPOTKa XapaKTepUCTHKA.

Pyx. Pyxu B mIKiJIbHOMY KypCi TUTaHIMETPIi, IX CyTh 1 KOPOTKA XapaKTEPUCTHKA.
[TonstTst BekTopa B mMatematuill. opmyBaHHS MOHATTS BEKTOpPa B HIKUIBHOMY
Kypcl TUIaHIMETPii.

CyTb BEKTOPHOIO METOJYy pO3B’A3yBaHHS TeOMETpUYHUX 3anad. llpukinagu
3aCTOCYBaHHS.

[TonsitTs koopauHaT B MaremaTuili. KoopauHaTHUI MeTOn pO3B’sS3yBaHHS
MaTeMaTHyHuX 3a1ad. [Ipukiaau 3acTocyBaHHS.

Harypanbae uncno. Meroauka (opMyBaHHS TOHATTS HATYpajdbHOTO YHUCIA B
OCHOBHIM IIKOJII.

AnreOpaiuynuii Bupa3. Bupasu B HIKUIBHOMY Kypcl aiareOpu i MeTOquKa ix
dbopmyBaHHs.

dopMyBaHHS MOHATTS PAIlIOHAIBHOTO YUCIIA B KypCl MaTeMaTHKHU 5-6 KIaciB.
PiBusiHHS K (yHAZaMeHTaJabHE MOHATTS MaTeMaTHKU. Bumu piBHSIHB B Kypci
anreOpu OCHOBHOI IIIKOJIM Ta METOAM 1 CITIOCOOM 1X pO3B’A3yBaHHS.

[Monsitrs pynkuii B maremaruui. PyHKUIi B MIKUIBHOMY Kypcl MaTeMaTHKH,
METOJJUKA 1X BUBUCHHS.



27

28.

29.

30.

. Ilnoma six ¢QyHKIisA, 3a1aHa HA MHOXKEHH1 KBaJpoBHUX Giryp. BuBueHHs 1o
MHOTOKYTHHUKIB B KypCi TUTaHIMETPIi.

['ecomeTpuuna ¢irypa sk (yHIamMeHTaIbHE MOHATTS MaTEMaTHKH, PIBHICTH 1
noi0HicTh (iryp. O3HaKU PIBHOCTI TPUKYTHHUKIB 1 iX JOBEJIEHHS B MIKUIBHOMY
Kypcl reomMeTpii.

Jliicae ynciao. MeToauka BUBUCHHS IIMCHUX YHCEN 1 A1 HAJ HUMH B OCHOBHIM
IIKOJTI.

ﬁMOBipHiCTb BHUIAAKOBOI mojii. BUBUEHHS €J1€eMEHTIB CTOXAaCTUKA B OCHOBHIM
TITKOJTI.

4.4. 3AJAYI HA BUKOPUCTAHHA BIZIOMUX AJITOPUTMIB

1.

OO6uncmut 00’eM Tila OOEpTaHHS, YTBOPEHOrO OOEpTaHHSM HaBKOJIO oci Ox
X

KpUBOJIHIAHOT Tparmemii, oOmexeHoi rpadikom QyHKIT Y =Xe?, Biccio Ok,

) ) u 1-u
npsMuMHa X=a 1 X=D, ne a — panr e BupomkeHoi marpuii A= (1 j;
—u u

b — mucnepcis BUIMaaKOBOI BETMYMHA, PIBHOMIPHO PO3IIOALICHOT HA [0,1] .

b
. — 2 o .
. O0uucnuT 1HTErpa Ixe “dx, me a — HaiOlIbIIA OBKHHA BEKTOPA

a

X= (X;l— X), koopauHatu sikoro B ITIJICK € HeBix’emuumu; b — cyma KBaaparis
KOOpAMHAT  TOYKM  MEpeTHMHy TpbOX IUIOMMH 7. X+2y—-32—-5=0,
7, 2X—y+2-3=0, 7;:Xx+3y—-22-4=0.

.3Haiitu rpagient ¢yHkuii Z= f(x,y,z)=y°z—2xyz+z° B TOUli NEPETUHY

TppOX MomuH 7;:5x+8y—z—-7=0, 7,:x+2y+3z—-1=0 1 7Ty, SKa
npoxoxuth yepes Touku A(4,5,0;0), B(0;-3;0), C(0;0;4.5).

2 22
Y

. . . . X z
. Hartmcatn PIBHAHHA JOTUYHO1 INUIOMIWHK J0 CJIIICO1aa ?-i-—-l-— =1 B TOUYKax

16 16
HOro NepeTHHY NPsIMOI0, CIUIBHOO JJIs1 ABOX IJIOIIMH: Tt;: x—y =0, m,: y—z=0.

. JIOBXHHHM CTOPIH TPSIMOKYTHHKA JOPIBHIOIOTH KOOpPJMHATaM TOYKH TIEPETUHY

rpadika ¢ynkmii y=(x-3)°+4. Uun MoXHA Ha HOro CyMiKHHX CTOPOHAX
noOyayBaTH TPSMOKYTHUKH 3 IUIOYHCEIIbBHUMH CTOPOHAMH Tak, MO0 cyma iX
TUIOI TOPIBHIOBAJIA TUIOIIII ITOYATKOBOTO MPSIMOKYTHHKA?

. 3HAlTH BIJICTaHb BIJ TOYKH (xl, f (xl)), € X,— TO4YKa EKCTpeMyMy QYyHKIi

F(x) =%+, 10 npavoi X+ % —1, sxmo a = HCJI(159,234), b — ocrava Bin
X a

ninenHs uncna 2'” Ha 7.

. Jlo KpuBOi y=x’+In(x—1) TPOBEAEHO NOTHYHY B TOUIli (x,,y,) O€ X, —

palioHanbHMi Hylb MHOrowieHa f(x)=x®—x>—x—2. 3HaWTH KyT MK Li€H0
JTOTUYHOIO 1 npsiIMOI0 2x -3y +21=0.



y " L 4x° -1 .
8. 3HaiiTu HaWOIbIIe 1 HalMEHIIe 3Ha4YeHHS (PyHKIii f (x):— Ha BIJPI3KY
X

[a;b], me aib — pamionamsni kopeni Muorowrema g(x)=x'—2x'+x-2.
Busznauuty B SIKOMy BIJHOIIEHHI IIJIUTh TOYKa eKCTpemMymy (QyHKIii f (x)
BIJIPI30K [a;b].

9. Hanucatu piBHAHHS KOJIa, IICHTP SKOTO 3HAXOJWUTHCS B TOWII ( f (4), f '(2)), e

f(x)=x"—6x+11x> —14x+8, a pagiyc € pamiycoMm 30DKHOCTI CTENEHEBOTO
® n . . :

psimy Y. —X". 3HAlTH PiBHAHHS MPSIMOI, IO MPOXOUTH YEPE3 LEHTP IHOTO KOJIA i
=}

napaliesibHa 10 npsmMoi Sx + y —7=0.

10.06uncauTH mwiomy ¢Girypu, ooOMexenoi rpadikom Gynkuii y = x> —5x, Biccro Ox,
Ta NpAMUMU X =a, X =D, (a < b) , Ko a +b=12, HCI[(a,b) =2 . Busnauutu
BIJICTaHb BiJI TOUKH €KCTPEMYMY JaHO1 QYHKLIL 10 IpAMOi y =7x — 3.

11.3naiitu palrioHaIbH1 KOpEH1 a 1 b (a<b) MHOTOYJIEHA
. X
f(x)=x*-3x-7x*-9x-30 Tta  oOumciuTH lim Sx) . Busnauutn
x—a f'(x)
R
EKCLCHTPUCHUTET €JIiIca — + < =1 Ta PIBHAHHS HOr0 JUPEKTPHC.
a
12.3Haiitn HaWOLIbIINIA CIIJIbHUN TIBHUK o(x) MHOTOYJIEHIB
f(x)=x"=3x>=3x* +7x+6, g(x)=x*-3x>—7x* +15x+18. OO0uncnuTu

Haii0inbIe i HaiiMeHIe 3HaYeHHs QyHKUIT y = ¢(x) Ha IPOMiXKY [a,b], AKmO a i
b — BIJIPi3KH, 1110 BIATUHAE HA OCAX IpsiMa 5x —3y+2=0.
13.3HaiiTu KpaTHi KOpEHI XXy (X <Xx,) MHOTO4JIEHA
X2
f(x)=x"+x*-9x> =5x* +16x+12. OGuncnutn [(kx+b)e*dx, ne y=hc+b—
X
npsAMa, [0 MPOXOJUTH UYEPE3 TOUKY (xl, f(x )) mapajeibHo [0 IMPSIMOi
2x-3y+5=0.
14.ToGynyBatn 32 namuM  MHorowneHoM  f(x)=x" +2x* —3x> —6x” —4x -8
MHOrowIeH g(x) 0e3 KpaTHHX KOpeHiB. 3HAilTH BiACTaHb Bi TOYKH (xo, g(xo)) 710
npsiMoi y =2x +1, SKIIO x, — To4YKa MiHIMyMy GyHKii y = g(x).

15. 3naiitn po3B’sa30K y=q¢(x) audepeHLiaabHOro piBHAHHS LD , SKHH

dx x
3aJI0BOJILHAE MOYATKOBY yMOBY Y(1)=1. OOGuMCIMTH BifcTaHb Bix TOUkH (x,,¢(x,)),

ne x, — To4Ka Makcumymy QyHKIIT y=o(x), 10 Touku (a,b), sxmo a i b(a<b) —
paiioHanbHi kopeHi MHorounena f(x)=x*—-x3-5x*-x—6.
16.3HaiiTu BIACTaHb BiA MOYATKy KOOpAMHAT O NPAMOI, SKa BIATHHAE HA OCAX

KOOPAMHAT Bif[Pi3KH, JOBXKHHHU SKUX PiBHI cyMi 1+2g+3g”+..+100e” | aximo ¢ €
omHUM 3 KOopeHiB 100-ro cTeneHs 3 OIMHHIII.



n/2
, 1€ x = _[ 3sintcos’tdt, Yy — HANMEHIINN IIIIAN
0

N O W

-1
KOpiHb HEpIBHOCTI y*+3y°—4y-12>0, z — PO3MIPHICTh JIHIHHOTO MPOCTOPY
CUMETPUYHHUX MATPHIlh IPYTOTO MOPSIKY.

18.3HaiiTH KinbKicTh HinbHUKIB uncna A =2%.37.5' ne k — po3MipHicTh mpocTopy
CUMETPUYHUX MATPHIh TPETHOTO TOPSIKY, p — IIlJIa YACTHHA BIJICTaHI BiJ] TOUKH

1 2
17. 3naiitu panr matpuii | 4 X
y

B(3;4,-3) mo moBepxHi x*+y°+z°-6x-91=0, [— pagiyc 36iKHOCTI

n

CTENEHEBOTO Py > :
n=13n-11"

19.3nalitn 00’eM mapanenerninena, moOyJIoBaHOrO Ha BekTopax 4a(1,20), b(2;3R),
n

X o o
Y — HaUMCHINHNH

¢(y:3:4), ne R — pagiyc 36ikHOCTI cTeneHeBoro psaty .

n!
n=1 N

JIOJIaTHUI PO3B’I30K KOHTpyeHIti 3y = 2(mod7).

x 2 3
20.06uncnuTy BU3HAYHUK |4 y 6|, 1€ x — PO3MIPHICTb IPOCTOPY J1arOHAIBHUX
2 1 z

MAaTpHIIb TPETHOTO MOPSIKY, y — HalMeHIIe 3HaueHHs GYHKIUT y = x% +6x+7, z
— MOJIyIlb BEKTOPHOTO 100yTKy BekTopiB d(1,2,3) Ta b(2,4,6).
Ax+ B

21.06uncnutu iHTerpan |— dx, ne A=f(4), f(x) — HaiimeHuIe crimbHe
X" +5x+6

KpaTHe MHOTOWIEHIB x> —5x+6 Ta x> +x—6, B — JOBKHHA Biapi3Ka, II0

CTIOTyYae MI0YaTOK KOOPIMHAT 3 LICHTPOM MOBEPXHi

x? 4+t -z —4x+4y+2z+6=0.
22 Hamucaty piBHSHHSA TpsiMOi, M0 OpOXoauTh deped Touky A(12;x) i

MEePIEHINKYJIIpHA 10 TIOMIMHU 7T, SKIIO0 X — 3arajibHa KUIbKICTh HaTypaJlbHUX
ninpHUKIB - ymcna 3300, a 2w  — JIOTMYHA IUIONIMHA JIO0  ITOBEPXHI

(x=2)* +(y=3)" +(z+4)> =16 B Toum B(2,—1,—4).
23.Yu yTBOPIOE MMOBHUH KJIac JIMIIKIB 3a MOAYJIeM 7 MHOXXKUHAa M = {6;9,17;4;a;b;c} , ne

. 1 9 .
a= Zn(lzm(l+tgx)ch) , b — ckanapHuil JOOYTOK BEKTOpa HOpPMAaJli IJIOLIMHU
x—0
X+2y—7z+5=0 Ta OAWHWYHOTO BEKTOpa, IO 3aJla€ HaNpsAM OCl IUIIHIpA
* 5
x2+y2 =25,¢c=) —.
n
n=12
24.HanicaTn piBHAHHS JiaMeTpanbHOI TUIOIMHN TOBEPXHI x° +2x+ y*> —z2 +22=0
IPH YMOBI, 110 ii BEKTOPOM HOpMaii € BEKTOp 7i(ny,n,,n3), Ae n; — HalMEHLIHI
JOMATHUI KOpiHb piBHSAHHA X +2X°—5X—6 =0, n, — pagiyc 36iXKHOCTI

© x" _(2n+3)"
CTEIIEHEBOIO PAAY . 2—, ny =In| lim .

=120 n—o\  2n



25.Po3B’s13aT KOHTpyeHII0 5x=n(mod m), A€ m — Ilijla 4aCTUHA BIJACTaH1 BiJ
Toukn A(3;4,5) R0 mOBepxHi (x—3)2 +y? +z° =16, n — HaiOiNbIIEe 3HAYCHHS
bynknil y=17—(x— 3)2 Ha BiZPi3Ky [2,5].

26.CxnacTi  pIiBHSHHSA IUIOMMUHA [ (x, y,z) =0, sKa MPOXOAUTh Yepe3 TOUKY
M(3;4,-5) mapalenbHO IO IBOX BeKTOpiB & =(3;1,-1), d, =(1,-2,1). 3Haiitu
noBHUN nudepeHmian GyHKIii z = f (x, y) Ta OOYMCIIMTH WOT0 3HAYEHHS B TOYII
(a.b.c), (a<b<c), ne a,b,c — NOPSIKK HETPUBIATBHUX HIATPYI LUKIIYHOI TPYIIH
{191}

27 3naiiti npoekuito P(a,c) Touku M(-6;4) Ha npamy 4x—5y+3=0. [ToOynyBaru
HOPMOBAHHII MHOTO4WIEH f(x) TPEThOro CTEIEHs, KOPCHSMH SIKOTo € a i ¢, a
ocTaya Bij AUTeHHS Horo Ha 1 piBHa 12. O6uncnutu ?){(—x}z’x.

c

28.3HaiiTH iHTErpanbHy KpHUBY AU(EPeHNianbHOTO PiBHAHHS (1+ y%)dx —kxydy =0, mo
MPOXOUTh 4Yepe3 TOUKYy C(Xq;Yg). Bimomo, mo k= HCH(753,275), a C(Xg;Yo)—
IIPOTHUJIEKHA 10 TOYKUA A(—4;5) BEpIIMHA KBajapara 3 J1aroHAJII0 7X—Yy+8=0.

29.3HaiiTH 3aragbHUI PO3B’A30K AUGBEPEHIiaIbHOTO PIBHIHHS Y+ py' +qy =e 2%, 1e

1 2 -4 1
p — panr matpuii A=|2 1 -5 -1|, q — BIJICTaHb BiJl TOYKU M(2;-1) 10
1 -1 -1 -2
npsaMol 4x+3y+10=0.
1 2 4
30. Po3B’s13atu 3amauy Komri: (y? —3x%)dy+2xydx =0, y(@)=b,me a=-2 1 -3,b
3 -4 2

— OpJIMHATA TOYKHU MEPETHHY OCi Oy 1 mPsMOi, 110 IPOXOJIUTh Yepe3 TOUKY (—%;Oj

MapajieabHo A0 NPSAMOL y = 2X.

31. O6uncauTu ?f(x)dx, ne f(x) — MHOrowieH 3-ro CTemeHs 13 CTapiiuM
b
koediiearom, mo gopisHIoe 1 i Mae KopeHi X =-1, X, =2, npuyomy f(3)=8.
Bigomo, mo a i b — Benuka i Manma miBOCi elinca é+é’—§=1, VI SIKOTO
a
2c =6, s:?

32. Tlokazaty, 1o BeKTOopu & =(3-2:1), b =(-11-2), ¢ =(2:,-3) JiHiilHO He3aexKHi.
3HaiiTu poskinan BexkTopa d = (11,—6;5) 3a 6a3ucoM (d,b,é) . d = od +Bb +y¢ . 3HalTH
o211 | =)

, AKIIO z = ox” +By° + 7y .
ox oy

o 9 2
33.3Haiiti TOuKy M (Xg;Yo) — TOUKy eKCTpeMyMy QyHKIIi Z = e?2 (X +y ) 3anucaTtu
PIBHSIHHS TinepOon, BITKH SKOi CHUMETPUYHI BITHOCHO MOYATKy KOOPIWHAT, OJIUH



. . . . . n
13 POKYCIB MICTUTBCS B TOULI M (Xg;Yg), @ PIBHSIHHS aCUMIITOT Y = i—l, e n —
n+

KUTBKICTD MIATPYII TPYIH {ﬂ}

) X z )
34.3amucat 3arajgbHE PIBHAHHS IUIOIIMHU — + % +-=1, e a 1 ba<b—
c

a
. . . 4 3 2 07 01
pailoHalIbHl KOpeH1 MHorouneHa f(x)=x"—4x" -13x"+28x+12=0, c= = + 5
X
s yHKil z = In(e* +e”).
o x*-22 y y y :
35.00uncouti  lim —————, SKIO a -— HalUMEeHIIUH JOJaTHUHM poO3B’ 30K

x>a x% —3x+2

KOHTpYeHITii 27x =2 (mod13), 4 — BiJHOIICHHs, B SKOMY Touka M (1,3,—2) MUINATH
BIIP130K MM, , e M;(-3-12), M,(2;4,-3).

36.004yucaut  lim pcosZZX,

X—a 1_tg X

TPUKYTHUKA 3 BepminHaMu A(-1-2;4), B(—4;-2,0), C(3,—2;1), p — HOPSAIOK I'pyHu
CaMOCYMIIIIEHb MPSMOKYTHHUKA.

37.00uucnuTi TUIOIy S TapaiejorpaMa, SKIIO BiJOMO WOTO TPH BEPIIMHU

A(L2,0), B(3,0;-3), C(5;2;6). 3amucatyd BCi MATPYNU Tpynu {§/1} [lepeBiputu un

ou(A) ou(A) ou(A

e

38.3HaiiTi MOXMiTy acUMNOTOTY rpadika QyHKIT y = ax+ L 0OYMCIUTH BIACTaHb d
X

AKII0O « — BHYTPIIIHIA KyT MpU BEpIIUHI A

BUKOHY€TBHCS PIBHICTb =S, KO U =X +y* —z(xy +4).

BiJl HET 10 TOUKHU (Xg, Y(Xg)), € Xy — TOUYKA €KCTpEeMyMy JaHoi (yHKIIii. 3amucaTu
MHOTOWIEH HAMEHIIIOTO CTEMNEeHs 3 UTMMHU Koe]illieHTaMu, 1110 Ma€ KOPiHb d .
39.BU3HAUNTH TOUKY HEPerHHy (Xo,Yo) KpuBOI y=ax’ +bx?, skmo a i b — i

KOpeH1 MHOrowieHa g(x) =2x> —3x% —14x +15. Uepes 110 TOUKY HNPOBECTU MHPSMY
MEPHEHAUKYJISIPHY 10 psaMol y = g"(X) .

40.TlepeBipuTH, 4YM YTBOPIOKOTH 0a3UC BEKTOPH a =(2;2;-1), b = (I;-1;2), ¢ = (21;3).
3anucatd PIBHSAHHS JBOX IUIOIIMH, HIO MPOXOMSITh 4Yepe3 TOUKY EKCTPpEMyMY
¢yHKiii z=x>+y’ —2Inx—18Iny Ta MalOTh BEKTOPU HOpMali a i b BigmoBimHO.
3HANTH KyT Mi’K [IAMH TUTOIIIHHAMH.

41.Ha xpuBiii y=x’-3x+5 3HAWTH TOYKH, B SAKHUX JOTHYHA MEPICHIUKYISIPHA 0
npsamoi ax+by =0, ne a — HCJI muorounenis f(x)=x>-1, g(xX)=x>+2x+1, b —
KUIBKICTb TIATPYH TPYNH {3%}

42.3naiiTi OOBiHY CIM’T MOpSIMUX, IO BIATUHAIOTH BiJ CTOPIH JAHOTO KyTa
TPUKYTHHK JJAHOTO IIEPUMETDY.

43.Hanucatu moJisipHE PIBHSHHS  KOJa, pajlyc SKOro  JIOPIBHIOE  CyMi
1+4e+9¢”+..+100e” | axmo & € omHUM 3 KOopeHiB 100-T0 CTeneHs 3 OAUHMIII

44 3naiiTi HaWOIBIIIE 1 HAWMEHIIIE 3HAYCHHS (DYHKITIT:

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

45.]JloBecTH, 110 KpHUBA, BC1 HOpMaJIl SIKOi MPOXOAATh Uyepe3 OJHYy U Ty camy TOUKY, €

KOJIOM.



46.3HaliTi KyTH, MiJl SKUMHU MEPETUHAIOTHCS CHUHYCOia y =sinx Ta KOCHHYCOIla

y=cosx.

47.]JloBeniTh, MO TSI TOBITLHOTO HATYPAJIBHOTO 7:

\/n2 —1+\/n2 —4+\/n2 —9+...+\/n2 —(n—l)2 <%-n2.

48.P0o3B‘s13aTH PIBHAHHS : (\/3+2\/§)x +(\/3—2\/§)x —2§x =0.

49.3HaifTH BC1 MPOCTI YKCTA, SIK1 € OAHOYACHO CYMaMHU 1 PI3HUIIMU MPOCTUX YHCET.

50.3HaiiT HAalKOPOTIY BiAACTaHb BiJ TOYKA M(2;—1) 10 KpUBOI y = x~.

2

51.Bu3HayuTH, IpHU SKOMY 3HAYCHHI1 /# TBUHTOBA JIHIA

X=acost, y=asint, z=ht

Ma€ HaMOUTBIIUIA CKPYT.

4.5. TIPUKJIATHI 3AJTIAUI

1.

beperu piuku — 1181 napanensHi npami. [1o pi3Hi O0Ku BiJ piuKH 3HAXOATHCS
cena A 1 B. Jle norpibHo modynyBatu Mict MN uyepe3 piuky ( MN
NEepHeHANKYJIApHUN Oeperam), o6 uusax AMNB 0yB HailkopoTmuM?

B pesepByap, skuii mMae (popMy MHpsSMOTO KPYroBOro KOHYCa, OINYILIEHOIO
BEPIIMHOI0 BHH3, HATHBAETHCS PiAMHA 3 MOCTIHHOK wBHAKiCTIO a (M7/c). 3
SAKOIO IIBUAKICTIO MIJIBUIIYETHCS PIBEHb A PIAUHU B pe3epByapi, SKIIO HOro
BHCOTA J0piBHIOE H (M), a pajiityc ocHOBH R (M)?

Baron Ham3eMHOI 3ami3HHMIN, SKUH TMPOXOAUTH HAa BUCOTI 9 M Haj 3emiicio, B
JIEIKUA MOMEHT 3HaxOJWThCS HaJ TpamMBaWHUM BaroHoM, mio inxe. Ilnsaxwm ix
YTBOPIOIOTH IpsiMuil KyT. IlIBuakicTs nepmoro Barona v, =12 m/c, Apyroro —
v, =6M/c. 3 SIKOI IMIBUIKICTIO OyJe 30UIbIIYBATUCh BIACTaHb MK HUMH 4epe3
t=6¢?

Bapricte miamanTa npomnopiiiiHa kBajapaTy Horo macu. [Ipu oOpoOIii miamant
OyB PO3KOJIOTUH Ha JBl YaCTUHU. SKi Macu IHMX YaCTHUH, SIKIIO BIJIOMO, IO
BapTICTh JlaMaHTa OyJI0 MaKCUMaJIbLHO BTPAYEHO.

Binkpurnii Gaceits 3 kBagpatHuM gHOM Mae 06’em 108 m°. ki moBumHI GyTH
po3mipu OaceiiHa, 100 Ha OOKJIagaHHA MOTO CTIHOK 1 JHA MINIJIO HAaWMEHIIEe
Marepiany?

Binpizok 3aBmoBkku | po3mimviu Ha Tpu 4acTWHU, BHOUparO4YM OyIb-sKi JBI
TOYKU MOJILTY. 3HAUTH MMOBIPHICTH TOTO, IIO 3 TPbOX YTBOPEHUX BIAPI3KIB
MO>KHA CKJIACTH TPUKYTHHK.

BikHo mMae GopMy NpsSMOKYTHHKA, 3aBEPIICHOr0 3BepXy MiBKpyroM. Ilepumetp
BikHAa S5M. SxkuMu MawTh OyTH pO3MIpH BiKHA, 100 BOHO TMPOIMYCKAJIO
HaANOUTBITY KUTBKICTH CBITIIA?

JIBa TipChbKi MHCIMBCBHKI TOCTOJAPCTBA 3alMArOThCA 3aroTiBJICIO IYITHUHHU.
[lepmie Mae cknaa B MyHKTI 4, a Apyre — B MyHKTax B 1 C. Bixgcrani mix
MyHKTaMUA OJIHAKOBI 1 JTOPIBHIOKOTH m. [IpsMomiHIiiHA 3a7Ti3HULS MPOXOAUTH
4yepe3 ceperHu BiZpi3KiB AB 1 AC. BuOpartu miciie it OyJiBHAIITBA CIIIBHOL
JJ1s1 000X TOCTIOIAPCTB MEPEBAIOYHOI 0a3u Ha 3aJII3HUIIl TaK, II00 BUTPATH 000X
roCIoAapcTB Ha MEPEBE3EHHS BaHTaXXy BEPTOJIbOTAMH, SIK1 3/IIHCHIOIOTHCS OJIUH
pa3 Ha JeHb 3 KOXXHOro 3 NyHKTiB A, B,C, Oynu ogHaKOBUMH, SKIIO BiJOMO,
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0 TPAHCHOPTHI BUTpaTH Ha TMEPEBE3CHHS MPAMO MPOIOPIIHI KBaJapaTy
BIJICTaHI.

3 yciX TPUKYTHHKIB 33JIaHOTO TepuMeTrpa 2P BHU3HAYUTH TOH, SKUM Mae
HaNHOUIBIILY TUIOLTY.

JIBa miTaku JETATh TOPU30HTAIBLHO HA OJHIN BUCOTI IMiJ KYyTOM 120° omuH 10
OJIHOTO 3 OJIHAKOBOIO MIBUAKICTIO V. Y JESKUl MOMEHT 4acy OAMH 3 JIITaKiB
MPWIETIB B TOYKY MEPETHHY NUIAXIB, a APYTHI B €l MOMEHT 3HAXOJIUBCSA B a
KM BiJ Hel (He JOJIETIBIIM O TOYKHM MepeTuHy). Uepes sSIKUi yac MICHs OTO
MOMEHTY BiICTaHb MIX JIiTAKaMH Oy/1e HAMEHILIOI0?

JIBa mapoIiaBu pyxaroThCs MEPHEHANKYISIPHUMHU Kypcamu 31 mBUAKocTMU 30
1 40 xM/rox BIAMOBIAHO. Y TOYATKOBHM MOMEHT Yacy MEpIIni 3HAXOIUBCS 32
100 kM, a apyruit — 3a 300 kM BiJ TOUKHU MEPETUHY JiHIH pyxy. Uepes skuii yac
BIJICTaHb MIXK ITapoIUIaBaMu Oyje HaliMeHIIo? OOYUCIUTH L0 BICTaHb.

JIBa cynHa TOBHMHHI MiAIMTH 10 oaHOTrO npuyany. [losiBu cyneH — He3anexHi
BUIAQKOBI O/111, PIBHOMOXJIMBI MPOTATOM J00M. 3HAUTH WMOBIPHICTH TOTO, IO
OJIHOMY 3 CYJICH JIOBEJIEThCA YEKATH 3BUILHEHHS MpHUYally, SIKIIO Yac CTOSHKU
MEPIOro CyHa — OJ{HA TOJMHA, a IPYroro — Bl TOJUHHU.

J[Boe nmromeld Manmu 3yCTPITHCh B IEBHOMY MICII MiXK ChOMOKO 1 BOCBMOIO
roJuHo0. BOHM TOMOBWINMCH, IO KOXEH YEKa€ I1HIIOTO MPOTATOM YBEPTI
roJnHu. Slka IMOBIPHICTh TOTO, III0 BOHU 3yCTPIHYThCA ?

JIuck, KUHYTHH CIIOPTCMEHOM TMijJ TOCTPUM KyTOM 10 TOPH30HTY, BIAB Ha
BificTaHl 52 M BIJl T[OYaTKOBOTO TIOJIOKEHHs. Bu3HauuTH mMmapameTp
napaboJIiuHOl TPAEKTOPIi, Ky OMUCAB JUCK, SKIIO HAWOLIbIIa BUCOTA, KO BIH
nocsr, 1opiBHIOE 10 M.

JinsHka 3emu Mae (GpopMy pIBHOCTOPOHHBOIO TPUKYTHUKA. 3HANTH JTOBXKUHY
HaWKOPOTIIOT MEXI, IO CHOJIy4a€e Bl CTOPOHM IUISHKUA 1 JIUIATH i1 Ha JABI
piBHOBENUKI PirypHu.

JIisi BUTOTOBJICHHS METAJEBOTO KapKacy MaBUIbMOHY TPOMIYHUX POCIUH Y
dbopmi mapasenenineaa 3aBe3eHo JIPIT 3aBAOBKKH 2880 M. SAxkumMu MaroTh OyTH
BUMIpU KapkKacy HalOUIbIIOTo 00’€My, SKIIO BHUCOTa NaBUILHOHY  BTpHUl
OlyIbIIa 32 MUPUHY?

JInst ckamanHs eK3aMeHy CTyAeHTaM HeoOxiaHo miaroryBatu 30 murtasb. 3 25
ctyneHTiB 10 miarotryBanu Bci nmuTaHHs, 8§ — 25 nurtanb, 5 — 20 nutanb 1 2 — 15
nuTadb. CTYIEHT, SKOTO BHKJIMKAJIM, BIJIMOBIB Ha ITOCTaBJICHE 3allMTAHHS.
3HailiTh UMOBIPHICTH TOTO, IO LI CTYJEHT: a) MIATOTYBaB BCl MUTaHHS; O)
MIJIFOTYBaB TIJILKU MOJIOBUHY IMUTaHb.

J{ns mpoBeIeHHs CIIOPTUBHUX 3Maralb NOTPIOHO MOOYAyBaTH HAMIOBIIY Tpacy,
o 3’€aHye Tpu NMYyHKTH A, B 1 C npsAMOJIHIMHUMHU JUISHKAMU Tak, 1100 11
MYHKTH 3HaXOJWJIMCh Ha OJHAKOBIM BIJICTaH1 Bij CIIOCTEPEKHOTO MyHKTY D, a
nyHKT C OyB piBHOBiAnaneHuut Big A i B. Slk po3mictutu nyHkTd A, B, C, ipu
YMOBI, 1110 BiJIcCTaHb MK TyHKTaMu 4 1 D nopiBHioe d ?

Jis TpphoX 3eMIIepOOHUXPIBHOMOTYKHUX TOCIOAAPCTB MOTPIOHO MoOymyBaTH
cniibHe 3epHOcxoBuile. Jle BuOpatu micue i OyAiBHUITBA, 100 BUTpaTH
TOCIIOIaPCTB Ha TMEPEeBE3EHHS 3epHa Oyau MIHIMaJbHUMH, SKIIO BiOMO, IO
BOHH JIOPIBHIOIOTH KBaJApaTy BIJICTaHl, Ha SIKy 3A1MCHIOIOTHCS TMEpPEeBE3EHHS, 1
BUKOHYIOTHCSI OJTHAKOBUMH TPAHCIIOPTHUMHU 3ac00aMu?
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I3 20 cTyneHTiB, sSki NPUHNLIM HA €K3aMeH, 8 MiArOTOBJIEHI BIAMIHHO, 6 —
nobpe, 4 — mocepenHbo 1 2 — moraHo. B ek3amenariinux Ourerax € 40
nutadb. CTyACHT, KU MIATOTOBICHUM BIIMIHHO, 3HA€ BC1 MUTaHHA, 100pe —
35, mocepenubo — 25 1 morano — 10 nutanb. Jleskuit CTyJEHT BIJNOBIB Ha BCl
3 nurtaHHg Ourera. 3HAWAITE WMOBIPHICTH TOTO, IO BiH IiJATOTOBJICHUM:
a) «7100pe»; 0) «IoraHoy.

3 MIgHOTO KpyTra pajiycoM R BUPI3alOTh CEKTOp 3 LEHTPAIbHUM KyTOM O 1 3
HBOTO CKPYUYyIOTh KOHIYHY JiKKy. [Ipu sikoMy 3Ha4eHHI KyTa o 00’€M JIHKU
Oyne HanOUTbIIM?

3 1pory, MOBXMHA siKOoro |, Tpeba BHTOTOBUTH KapKac MPSMOKYTHOTO
napanenemninesa 3  HaOuUIpImMM  00’eMoM. 3HAWTH  pO3MIPH  I[HOTO
napaneneninesa.

3a MeBHUH MPOMDKOK Yacy TpU TOKapi pa3oM BUTOTOBIIIOTH 60 neranei,
IPUYOMY 3a L€ MPOMDKOK 4acy MEepIIMi 1 APYTuil TOKap BUTOTOBIISIIOTH B 3
pasu OuIbIlIe, HIXK TPETIH, a MEepIIH 1 TPeTiii — B 2 pa3u OuIbIlIe, HIXK JAPYTUH.
CKUIbKHY JieTaieil BUTOTOBIISIE KOKEH 3 TOKApIB 3a Iiei yac?

3eMilsl pyXa€eThCsl MO TPAEKTOPIi, 10 € JACSIKUM T€OMETPUYHUM MICIIEM TOYOK,
SIKE€ BOJIOJII€ TAKOIO BJIACTUBICTIO, III0 CyMa BiJICTaHEel Bij OyAb-sKOi HOrO TOUKU
710 1BOX (DIKCOBAHUX TOUYOK € BeMM4ynHa cTana. Bigomo, o CoHIle 3HaX0AUThCS
B OAHIN 3 mux (ikcoBanux Touok. Haiimenma Bigctanb Bix 3emii go CoHIs
HaOIKeHO AopiBHIOE 147,5 MIH. KiTOMeTpiB, a HaWOuibma — 152,5 muH.
KUIOMETPIB. 3aucaTh PIBHAHHS TPAEKTOpPIi pyXy 3eMJIi, 3HAUTH BEJIUKY IIBBICH
Ta EKCIICHTPUCHUTET.

3HaTH pO3MIpH 3aKPUTOT LMJIHAPUYHOI LUUCTEPHU 3aJaHOTO 00’eMy V 3
HaMMEHIIIOI0 TTOBHOIO MOBEPXHEIO.

3 ycix NpSMOKYTHHX TNapajeiemineaiB 3 3aJaHol0 CyMOI TPbOX B3aEMHO
MEePIEeHINKYIIPHUX peOep 3HAUTH TOH, 00 ‘€M SKOTO € HAUOUTBIIIAM.

I3 TppOX MOIIOK OJHAKOBOI HMIMPUHU BUTOTOBISAETHCA k0J00. [Ipu saxomy KyTi
Haxuay OIYHHUX CTIHOK JIO OCHOBH IUIOINA IMOMEPEYHOro Mepepisy koijioda Oyme
HaNOUIBIIOI0?

JIOKOMOTUB PYyXa€ThCsl B3IOBK TOPU3OHTATIBHOT AUISTHKY MUISIXY 13 MIBUAKICTIO
72 xm/roxa. Yepes skuii yac 1 Ha SIKiM BIACTaBHI BiH OyJle 3yMMHEHUN TaIbMOM,
SIKILIO OMIp pyXy Micis MOYaTKy raibMyBaHHs qopiBHIo€ 0,2 iforo Baru?

Kpait kpyrioro croiy pajiycoM a JEXHUTh KHUTA. Bigomo, 1110 OCBITJIEHICTH
npeamera B nmponopuifiHa KoCuMHYCy KyTa ¢ (OMB. A

PUCYHOK) 1 OOEpHEHO MPOMOpIIiifHA KBaJpaTy BiACTaHI
BIJI IpeaMeTa JI0 JpKepella CBiTia A, BUSHAYMTH, Ha SKIi
BHUCOTI HaJl IICHTPOM CTOJIa TpeOa MOBICHTH CBITUIIHLHUK,
1100 OCBITJICHICTh KHUTH OyJia HaOUTBIIIOH.
MarepianbHa TOYKa Macor0 m PyXa€TbCs MPSIMOIIHIHHO
mig  giero  cramoi cuwiam F. Omip  cepenoBuia
MPOTNOPLINHUN IIBUIKOCTI pyXy. 3HAWTH 3aKOH 3MIHHU a B
HIBUJKOCTI PyXy TOYKH, SIKIIO IOYATKOBA IIBUIKICTb

nopiBHioe 0.

MinHuii Ky0, pedpo SIKOTO JOPIBHIOE @ =5 cM, pIBHOMIpHO HuIipyBaBcs 3 ycix
OokiB. 3Harouu, 110 Bara Woro 3MeHmmiIach Ha 0,96 r 1 BBaXkarouu MATOMY Bary

©
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Mini piBHO0 8 (I/cM?), BH3HAYMTH, SK 3MCHIIMINCH PO3MIpH Ky0a, TOOTO Ha
CKUIBKH BKOPOTHJIOCS peOpo Kyoda.

Ha Biacrani C Bim 3aBogy A TNpOKIadaeThCs MO mOpsMmid g0 micta B
sami3auns. Ilig SkuM KyTOM o J0 TIPOSKTOBAHOI 3alli3HHUIII Tpeda MpoBeCTH
moce Bija 3aBoy A, mo0 J0cTaBKa BaHTaXIB 3 A y B Oyrna HaiielIeBIIoro,
SKIIO BapTICThb NEpeBe3eHHs | T/KM MO mioce B m pas3iB JOpPOXKYA, HIK
3aJII3HULIEIO?

€ npsIMOKYTHHUI JMCT kepcTi po3MmipoM 50x 60 cM. Y 4oTuphox Horo Kyrax
BUPI3al0Th OJIHAKOBI KBaJIpaTH Ta pOOJATH BIAKPUTY KOPOOKY, 3aTMHAIOUN Kpai
i IPSMUM KyTOM. Slka MakCHMaJIbHO MOKJIMBa MICTKICTh TaKOT KOPOOKH ?

Ha CTOpIHI[ KHHTH APYKOBaHMI TeKcT 3aiiMac S cM’. BepxHe i HIKHE MO
MaloOTh JOPIBHIOBATH IO @ CM, TIpaBe 1 JiBe — 1o b i ¢ cM BignmoBigHO. 3HAHUTH
PO3MIPHU CTOPIHKH KHUTH, MIPU SKUX MOJIA 3aiiMal0Th MiHIMAJIbHY IIJIOLLY.

Ha tino nmie cuna, npomnopiiiiina yacy. Kpim Toro, omip cepenoBuiia Jii€ Ha pyx
TiJIa 13 CHJIOK0, TIPOITOPIIIMHOIO MIBUAKOCTI. 3HAUTH 3aKOH PyXY TiJa.

Hamer y BuUrisial umuiaiHapa, 3aKpUTOrO KOHYCOM, MOOY/IOBaHUN Ha KPYTOBIi
ocHoBi R 1 moBuHeH maTu 06’eM V. SIkum mae OyTH KyT MpU BEPIINHI OCHOBOTO
nepepizy KoHyca, 100 KIJIBKICTh MaTepiandy, SIKMM IIiJle Ha BUTOTOBJICHHS
HaMeTy, OyJia HaWMEeHII0I0?

[ImiT miararyerbest 7o Oepera 3a JIOMOMOIOI0 KaHaTa, KU HaMOTYEThCS Ha
KOJIOBOPOT 13 IIBUAKICTIO 3 M/XB. BU3HauMTH MIBUAKICTh PyXy IUIOTY B TOM
MOMEHT, KOJIM HOTO BIJICTaHb BiJ Oepera AOpIBHIOE 25 M, SIKIIO KOJOBOPOT
PO3MIIIIEHO Ha Oepe3i BUIIE BiJl MOBEPXHI BOJIU HA 4 M.

[To mpsiMomiHiiiHOMY 1IOCE ine eKCKypciiiHui aBTOOyc. B cTOpoH1 Bij mIoce
PO3TaIlIOBaHMI Tajall, BiJi TOJIOBHOTO BXOAY SIKOTO iJi€ Iopora, JOBXHUHOIO b,
MEepHeHIUKYJIIpHO 110 moce. Ha sikiit BifCTaH1 BiJ TOYKU MEPETUHY IUX JTOPIT
NOTPiIOHO 3YNMUHUTH aBTOOYC, MO0 €KCKYpPCaHTH SKHAWKpalle po3TUBUIUCH 13
aBToOyca (acam mamarty, sKIo0 J0BXKMHA (acamy manaiy 2a 1 Qacan
po3raroBauuii mix Kyrom 60° BixHOCHO m0Ce?

[IpssMmokyTHUI mapanenemninen, mo Mae AoBXUHY 42 cm, mmpuny 30 cm 1
BHCOTY 18 cM, po3pi3zaiy Ha OJHAKOBI HaiOUIbII KyOu. CKUIbKH OyJe TaKux
KyOiB?

[TpssmokyTHY ninsiHKY 1wiomiero 900 M’ HeoOXimHO OTOPOJIUTH TAPKAHOM, Y
SKOTO JBI CyMDKHI CTOPOHM KaM’siHI, a JBl 1HINI — JaepeB’stHl. OauH MeTp
JiepeB’sitHOro napkany komrtye 10 rpH., a kam’sitHOro — 25 rpH. Un BUCTAaUUTh HA
noOyznoBy napkany 2000 rps.?

Pycna nBox pivok (B Mekax meBHOI 00J1acTi) SABJISIOTH CO0O0I0 mapadoiy Y = X
1 opsimy X—Y—2=0. [loTpiOHO 3’€mHATH 11l PIYKH MPSIMOTIHIHHUM KaHAJIOM
HalMEHIIO1 JOBXKWHU. BKa3zaTu KOOpAMHATH TOYOK Ha 000X piukax, SIKl Mae
3’¢IHATH I1ed KaHall.

Ceno A 3HaxomuThcs Ha Bimcradl 18 kM Big moce. Ha mroce 3a 30 kM Bix
HaWOMIKYOT IO cella TOYKH IOCE PO3TalioBaHo MicTo B. B axy Touky moce
CJIiJI MPOKJIACTU JIOPOTY 13 cena, mo0 nuisix Big A 10 B 3aiiMaB sSIkoMOTra MEHIIIe
qacy, sSIKII0 MIBUAKICT pyXy 1o 1moce 50 km/rof, a mo myTiBio — 30 kM/roa.
Cepen ycix MpsIMOKYTHHUKIB, SIKi MAlOTh JIaHy IUIOULY S, 3HAWTH MPSMOKYTHHUK 3
HANMEHILIOIO A1arOHAaJLIIO.



44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

Cranuii 4,B,C He nexaTh Ha OJHIA mnpsMiid. Yepe3d HUX MNPOXOAUTH TpU
NpsAMOJIHIMHI 3ami3HuIl. Bubpatu wicue s OyniBHUITBa HadToOa3zu 1
MOJYCTaHKIB (3YMMHOK Ha 3ali3HMIN, 3 SKUX 3IACHIOETHCS HACTYITHE
TPaHCIIOPTYBAHHS) TaK, 1100 Cepe/lHI BUTPATU HA MEPEBE3CHHS OJHIET IUCTEPHU
HaTH, AK1 3A1MCHIOIOTHCS OJUH pa3 Ha JIEHb 3 KOXKHOI 3 3aJi3HUYHHUX BITOK,
Oynu miHiMansHUMHA. [IpoBecTH mOCTIKEHHS.

Ctpyminb Boau OHTaHA JocCsITae HAHOUIBIIOT BUCOTH 4 M Ha BiacTani 0,5 M Bix
BEPTHUKAJI, IO MPOXOAUTh Yepe3 Touky O BUXOIy CTpyMEHS. 3HAUTH BHUCOTY
CTpyMEHsI HaJl TOpU30HTOM Ha BijctaHi 0,75 M Big Touku O.

Cyma AOBXHHH Ta 00XBaTy MOIITOBOTO TMaKyHKa HE MOBHHHA TEPEBHINYBATU
150 cM. BusHaunTtu po3mipu TNaKyHKa IMTHAPHYHOI (POpMH HaWOLIBIIOTO
00’ eMy.

Teneponuuit ApiT JOBKUHOI 15M MPOTATHYTO BijJ CTOBMA, J€ BIH 3aKPIIUICHUIA
Ha BUCOTI 8M HaJl MOBEPXHEIO 3eMJIi, 10 OyJAMHKY, JIe HOro 3aKpIUId Ha BUCOTI
20M. 3HalTH BiICTaHb MDK OYJMHKOM 1 CTOBIIOM, MPUITYCKAIOYH, IO JPIT HE
MIPOBHCAE.

Tpu micra A, B, C posramosani Tak, mo £ABC =60°. OxgHouacHO 3 Mmicta A
BUXOJUTh aBTOMOOUIb, a 3 MicTa B — moi3n. ABTOMOOUIL pyXaeTbCsi y
HanpsaMKy a0 B 3 mBuakictio 80 km/roa., a noizg — no C 3 mBuakictio 50
KkMm/ron. B sxuii MOMEHT yacy ( BiJ MOYaTKy pyXy) BIACTaHb MDK IOi3I0M 1
aBTOMOO171eM Oyie HaliMEeHIIIO0, AKIIO | AB |= 200 KM?

Tpu nynktu A4, B 1 C crnonydeHi OpsMOJiHIMHUMH joporamu. Jlo Biapi3ka

. 1
JIOpoTH AB mipuiidarae KBaJpaTHE I0Ji€ 31 CTOPOHOK JOBXKHUHHU E‘AB; hi ()

BiJIpi3Kka foporun BC mpuisirae KBaApaTHE MOJe 31 CTOPOHOIO JTOBXKUHU ‘BC ,a

10 Biapizka goporu AC mpuisrae AiIsiHKa Jicy JOBXKUHOKW | AC| 1 MIHPUHOIO

4 xm. Tlnomta micy Ha 20 kM” Giblie CyMH IUION KBAAPATHUX IOJIB. SHANHTH
TUIOIITY JICY.

Tynens y nepepisi Mmae GopMy MPSIMOKYTHHKA, 3aBEPIICHOTO 3BEPXY MIBKPYTOM.
[Tnoma nepepizy Tynemo S. SIkuMu MaroTh OyTH PO3MIPU MPSAMOKYTHHUKA, 1100
MEePUMETP TYHENI0 OYB HaliMEHIIIUM?

Typuct ige 3 MyHKTY A, pO3TalllOBaHOTO Ha IIOCEe, B MMyHKT B, 10 3HAXOIUTHCS
Ha BiJicTaHl 8 KM Bif moce. Biacrans AB no npsmiii 17 kM. [LBuakicts Typucta
1o 1moce 5 KM/rof., mo 06e3a0piaokio — 3 km/rof. B sikomy micui oMy noTpiOHO
3BEpHYTH 3 1I0CE, 00 32 HAMKOPOTIIMM Yac TPUNTH B MyHKT B?

I3 nenTpa cenuia BUXOASITH Bl BYJIMIN: OJHA HA MiBHIY, a 1HIIA — Ha cxif. Ha
ONHIM Bymuill Tpeba 30yayBaTh IIKOJY, a Ha IHINN — IUTAYUM CalOK Ta
MPOKJIACTH MK HUMU Jopory. Ha sikiii BificTaH1 BiJl IEHTPa CIiJ PO3MICTUTH iX,
mo0 jgopora MDK HUMH Oylla HAWKOpPOTILOIO, SKUIO IUIONIAa TPUKYTHHKA,
00OMEKEHOTO TPhOMAa BKA3aHUMH JIOPOTaMH, MA€ JIOPIBHIOBATH S ?

VY maxoBoMy TypHipi Opanu y4acTh 2 y4HI CHOMOTO Kjacy 1 KUIbKa Yy4HIB
BoChbMOro kjacy. CeMUKIACHUKU HaOpaau § O4OK, a KOXKHHM BOCHBMHUKJIACHHUK
— mnopiBHy. Bimomo, 1m0 KOXHUH 3 KOXHUM TpaB oAuH pa3. CKUIbKU
BOCBMUKJIACHUKIB Opajiid y4acTh B TYpHIpi ?
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Uepes micTo A npoxoauTh marictpanb. Ilig skuM KyToM 10 Marictpaii Ciif
MPOKJIACTH JIOPOTY 3 cena B, 106 yac pyxy Biag B 10 A 6yB HAKOPOTIIUM, SIKILO
IIBUJIKICTh PyXY IO JOPO31 BABIY1 MEHIIIA IIBUAKOCTI PyXy IO Marictpai.
Uepes ceno A, oToueHe 3 yciX OOKIB JIyraMH, MPOXOJUTH MpsiMa IIOCEHHa
nopora. [lloceitHo0 JOPOToIO0 JIIOAMHA MOKE PyXaTHCh 31 MIBUAKICTIO 5 KM/TOJ,
a agyroM—3 km/ron (y Oyab-skomy HampsiMi). SIkuii mapmpyT Mae oOpartu
J0JMHA, 100 sSKOMora MIBUAIIE MOTpamuTH 3 cena A g0 xyropa B, skwuii
JISKUTH Ha BiAcTaHi 13 kM Bix cena i Skm Bif goporu?

[[Ixonssp BUTpATUB JESKYy CyMy TPOIICH HAa TMOKYNKY MOPTQeEns, aBTOPYIKH 1
KHUTH. SK110 6 mopTdens KOmTyBaB B 5 pa3iB AeUIEBIIe, aBTOpyYKa — B 2 pa3u
JeIIeBIle, a KHUra — B 2,5 pa3u JACIIeBINe, Hi’K HACTIPaB/i, TO Ta X MOKYIKa
komryBana 6 8 rpH. fkmo O moprdens KomTyBaB B 2 pa3u JEIIEBIIE,
aBTOpy4Yka — B 4 pasu JelIeBIIe, a KHUra — B 3 pa3u ACUIEBIIE, TO 3a Ty X
MOKYNKY IIKOJSAp 3araTuB Ou 12 rpH. CKUIBKK KOIITYE BCS TMOKYyMNKa 1 IO
JIOpOK4e: MOPTQENb UM aBTOpyUKa?

Sk BuOpaTu Miciie Juis OyJIBHUIITBA CTAHINI HA MPSAMOJIHINHINA 3aTi3HUIN, SKa
oOcIyroByBaTUME HacelieHl MyHKTH A 1 B, po3MmileHi 1Mo oJiHy CTOpPOHY BiJl
3aJII3HUII, TaK, 00 3aTpaTu Ha OYIBHUIITBO MIOCEHHUX JIOPIT, IO CIOIYYalOTh
MmicTta A Ta B 31 cTaHi€ero, 0yau 6 MIHIMATbHUMHU?

Sk onTUManbHO PO3OUTH TPAAKY MPSAMOKYTHOI gopmu rmomero 4 apu, 1Moo
BUTPAaTU Ha Oropoxy Oynaum MiHiManbHUMU? Po3B’s3ath 3amayy pi3HUMH
crocobamu.

ki mapaMeTpu MaTUME UWIIHAP HAWOUIBIIOrO 00°‘€My, BUTOUEHHUN 3 33JJaHOTO
IIPSIMOTO KPYroBOro KoHyca ?

Butpatn 3a roaumHy Ha IUIaBaHHS JESKOTO CyAHA 3 JOBUIBHOIO CTaJIOIO
IIBUJIKICTIO CKJIAJAI0ThCSl 3 JIBOX YaCTHH: CTaJiol, IO JOPIBHIOE @ TpH., 1
3MIHHOi, $Ka TMPOMOpIliHHA g0 KyOy IIBUAKOCTI IJIaBaHHS (KOoe(ilieHT
MPOTIOPIIMHOCTI JTOpiBHIOE K, k >0). 3 SIKOIO MBHAKICTIO V IUIaBaHHS CyJaHA
OyJe HaWEeKOHOMHIIINM, SIKIIO CYJIHY HEOOXITHO MPOIUIMCTH 3 TYHKTY A B
MyHKT B, BiICTaHb MIJK SIKUMH JIOPiBHIOE S?

3 nyHKTIB 4 1 B, pO3TalllOBaHUX Ha BYJIMISX, SIKI IEPETUHAIOTHCS M1 KyToMm 60
*, OJTHOYACHO BHUDK/DKAIOTH JBA BEJIOCHUIICTUCTH B HampsMmKy mepexpects C.
UYepe3 sikuil yac BiICTaHb MIX HUMU OyJe HAWMEHIION, SKIIO MIBUAKICTH
nepiioro Benocunenucra — 15 xkm/ron, apyroro — 12 km/rog, AC=9 kM 1
BC=6 km?

J171s1 OTOpOJIKEHHS IPSIMOKYTHOTO KBITHHKA € | moronHnx mMetpiB citku. OpHa i3
CTOpIH KBITHUKA TMPWISTA€ O CTIHU. SIKUMU TIOBMHHI OyTH CTOPOHH IIHOTO
KBITHUKA, II00 BiH MaB HAHUOUIBITY TUTOTTY ?

[Tonepeunuii  mepepi3  BIAKPUTOTO  KaHalmy, IO

HiBOANTH BOAY A0 TypOiHHM, Mae (opmy piBHOOIYHOI A\ / D
Tpanenii (HWKHS OCHOBa MEHINAa BepXHboi). [Ipu sikomy 4

KyTi Haxuily ¢ OOKIB «MOKpHUH MEpUMETP» Nepepizy A

(mopxuHa namanoi ABCD) Oyne HaiimMeHIIMM, SKIIO B C

mioma nepepizy ABCD Boau B kaHanmi JopiBHIOE S, a
pIBEHBb BOJH JOPIBHIOE h?



64. VY miBkpyr paaiyca R BIHMCcaHO PIBHOOIYHY Tparelir Tak, 10 OJHAa ii OCHOBa
30iraeThbcs 3 JiaMeTpoM. SIke 3HaueHHsI KyTa ¢ IMPU OCHOBI Tparierii, o Mae
HaWOUTBIINNA TEpUMETP?

65. Cepen ycix NpSIMOKYTHUX TPUKYTHHKIB IUIONI S 3HAWTH TOM, JUI SIKOTO ILJIOIIA
OIKCAaHOTO Kpyra Oy/ie HallMEeHIIIOO.

5. sl misIbroBMx Kareropiii ocid, SKMM HAJaHO NPaBO CKJIAJATH BCTYIHI
BUNIPOOYBaHHA (0co0M, MmO NOTPeOyITHh OCOOJHUBMX YMOB CKJAJAHHS
punpodyBans) B HIIY imeni M. II [IparomanoBa 3a pilneHHIM
IpuiiMaabHOI KOMICii CTBOPIOIOTHCH 0COOJMBI YMOBH JJIsl NPOXOMKECHHS
BCTYIIHUX BUIIPOOYBaHb.

6. CTPYKTYPA BIIETY BCTYITHOI'O ®AXOBOI'O BUINIPOBYBAHHS
(CIIBBECIJIN)

Hauionaabnuii negaroriynunii ynisepcuret imeni M. II. I[paromanoBa

Di3znKo-MaTeMATHIHNH (PAKYIbTET

Cmynensv:_mazcicmp
Lanysv 3nanv: 11 Mamemamuka i cmamucmuxa Bcerynne paxose

Cneyianonicme: 111 Mamemamuxa BUNPOOYBaHHS

Ha 6a3i cmynens/OKP:6axanasp, cneyianicm

EK3AMEHAIIAHUM BIJIET Ne 1

1. Mmuorowienn Han uucinoBumu mnoiasmu: C, R, Q (3BiIHICTH Ta HE3BIIHICTH,
KaHOHIYHa Gopma).OCHOBHA TeopemMa ainreopH.

2. BzaemHOOOepHEHi omeparlii y MaTeMaTHII.

3. Meroanka BUBUEHHS TOTOXKHUX MIEPETBOPEHD 1ppalliOHATbHUX BUPA3iB.

4. UYm mnanexatb TOuku M,(2,-13), M,(33-2), M;(-10;2), M,(a;b;-1) onanii

Vox —4

IJIONIMHI, AKIo  a=Ilim

x—8 3{/;_2 !

f(x)=x*+x°+x*+3x-6.

b- MeHmmii fgificHMiA  KOpPiHb  MHOTOYJICHA

5. 3 yciXx NOpSIMOKYTHUX TPUKYTHHUKIB 13 3aJaHOI0 IUIOIMICK0 S 3HAWTH TaKui,
rinoTeHy3a SKOro Ma€ HaliMEHIIy IOBXKHHY.

3ameeporceno na 3acioanni IHpuimanvnoi komicii HITY imeni M. I1. /I[pazomanosa
[Tpotoxon Ne __ Bim«__ » Oepe3ns2018p.

TI'onoea ¢axoeoi komicii / /
ITignuc [IpizBumie, iMm's, Mo-6aTHKOBI




7. PEKOMEHJOBAHA JIITEPATYPA

Jliteparypa 3 anre0pu i Teopii unceJ

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

2. 3asano C.T., Kocmapuyx B.H., Xayem B.M. Anrebpa u teopus uucen. U.I. — K.: Buma
mkonua, 1977. — 400c.

3. 3asano C.T., Kocmapuyx B.H., Xayem B.H. Anrebpa i Teopis uncen. Y.II. — K.: Buma
mkoia, 1986. — 408c.

4. 3asano C.T., Jlesiyenxo C.C., Ilunacé B.B., Poxuyvkuu 1.0. Anrebpa i Teopis YHCEIL.
[Tpaktukym. U.I. — K.: Buma mkomna, 1983. — 232c.

5. 3asano C.T., Jlesiyenxo C.C., Ilunacé B.B., Poxuyekuu I.0. AnreOpa i Teopis YHCEIL.

[Tpaktuxym. U.II. — K.: Bua mikona, 1986. — 264c.

Kynuxos JL.A. Anrebpa u Teopust uncen. — M.: Beicmas mkona, 1979. — 559c.

Kypow A.I". Kypc BeicmieitanreOpsr. — M.: Hayka, 1971. — 432c.

Ipockypsaxoe U.B.CoopHUK 3a1a4 110 uHEHHONanreope. — M.: Hayka, 1974. — 384c.

© o N o

Tpebenxo /].A., Tpebenxo O.O. Anrebpa i Teopis umcen: Y 2 4. - K.: HIIY imeni

M.II. Iparomanosa, 2009. - U.1. - 420 c.

10. @aoees /I.K., Comunckuti M.C. COopHHK 3a1a4 1o BeIcHIeianreope. — M.: Hayka, 1977. —
—288c.

Jliteparypa 3 reometpii

1. Anexcanopos A./]., Heysemaes H.IO. I'eometpusi: YueOnoenocoobue. — M.: Hayka, 1990. —
—672c.

2. Amanacau JI.C.I'eometpust. Y. I. — M.: Ilpocsemenue, 1973. — 456¢.

3. Amanacsan JI.C., Amanacan B.A. Coopnuk 3amau mo reomerpun. Y. I. — M.: [Ipocserienue,

1973. — 256c¢.

4. Amanacan JI.C., baszvines B.T.I'eomerpus. Yuel. mocoOue s CTyleHTOB(U3.-MaT. Qax.
nen. uH-toB. B 2 4. Y. I. — M.: [IpocBemienue, 1986. — 336¢.

5. Amanacan JI.C., bazvines B.T.I'eomerpusi. Yueb. mocoOue mjis CTyIeHTOB(U3.-MaT. Qax.
nen. uH-1oB. B 2 4. Y. II. — M.: IIpocsemenue, 1987. — 352c.

6. Amanacan JI1.C., I'ypesuu I'.B. I'eometpus. Y. II. — M.: I[Ipocsemienne, 1976. — 447c.

7. baszvines B.T., /[ynuues K.M.T'eometpus. U.I. — M.: Ilpocsemienue, 1974. — 351c.

8. basvines B.T., /[ynuues K. 1., HUsanuyxas B.I1.T'eometpus. U.I. — M.: [Ipocsermienue, 1974.
—35lec.

9. binoycosa B.I1., Invin I.I'., Cepeynosa O.I1., Komnosa B.M. Ananitnana reometpis. — K.:
Buma mxoira, 1973. — 328c.

10. Bepuep A.JI., Kaumop B.E.DneMeHTHITONONOTHH U JU]PepeHnanbHasIreoOMeTpus. —
M.: Hayka, 1985. — 112c.

11. Eeopos U.I1.T'eometpus. — M.: TIpocBemenune, 1969. — 368c.

12. Knemennux /{.B.COOpHUK 3a/1a4 M0 aHAIUTHYECKoreomeTpun. — M.: Hayka, 1968. —
224c.

13. Ilozopenos A.B. T'eometpus: Yuebnoenocobue aist By30B. — M.: Hayka, 1984. — 288c.

14. Ilpayvosumuii M.B. Ex3amen 3 ananmituaHoi reometpii (I cemectp). — K.: Bun-Bo HITY
imeni ML.II./IparomanoBa, 2005.— 120c.



15. llpayvosumuii M.B. Ex3amen 3 anamituunoi reomerpii (II cemectp). — K.: Bun-Bo
HITY imeni ML.II. [IparomanoBa, 2005.— 60c.

16. Ilpayvosumuii M.B. AmnamithyHa TeoMmeTpis. Teopis mNpsAMUX Ha IUIOMIMHI B
anamituaaomy Burisial. — K.: HITY imeni MLII. [Iparomanosa, 2011. — 80 c.

17. Ilpayvosumuii M.B. BextopHa anreopa. — K.: HITY imeni M.II. JI[paromanosa, 2011. —
144 c.

18.Ilpayvosumuii  M.B. T'eomerpumuni meperBopenHs. — K. HIIY imeni
M.II. [IparomanoBa, 2010. — 128c.

19. Ilpayvosumuii M.B. Ex3amen 3 anamituunoi reometpii (I cemectp). — K.: HITY imeni
M.II. IparomanoBa, 2004. — 92 c.

20. Capanyes [I'M. COOpHHMK 3aJad Ha TeoMeTpUueckuempeoOpazoBaHus. — M.:
IIpocsemenue, 1975. — 110c.

21. Cepeynosa O.11., Komnosa B.M. TlpakTukym 3 MpoeKTUBHOI reometpii. — M.: Buma

mkoia, 1971. — 188c.
22. Tpaunun A.J1. OcHoBarusreomerpun. — M.: Yunenrus, 1969. — 325¢.

23. [{ybepounnep O.H.3anaun u ynpakHeHHs TI0 aHAIIMTHYeCKoireomeTpun. — M.: Hayka,
1968. — 336c¢.

Jlitepatypa 3 MaTeMaTHYHOI0 AHAJII3Y

1. Jasuoos M.O. Kypc marematnunoro anamizy. Y.1-3.— K.:Buma mxona, 1990, 1991,
1992.— 384, 392, 360c.

2. Kyopssyes JI /. Matematnueckuifananmus. T.1-2.— M.: Beicmas mkona, 1993.— 614c.,
472c.

3. Ixine M.I. Matematnunui a"ani3. U.1-2.— K.:Buma mkoina, 1994.— 424c., 430c.

4. Hlxine M.I., Konrecnux T.B., Komnosa B.M. Buma matemaruka. Ku. 1.— K.: JIu6igp,
1994.— 279c.

5. xine M 1., Konecnux T.B. Buma matemaruka . Ku. 2.— K.: JIn61ap, 1994.— 351c.

6. Ilxine M.1., Konecnux T.B. Buma matemaruka . Ku. 3.— K.: JIn611p, 1994.— 351c.

7. bepman I'"H.COo0opHUK 3a7a4 10 Kypcy MaTemaTudyeckoroananmu3a.— M.:Hayka, 1985.—
383c.

8. Hasviooe H.A., Koposxun IIIl, Huxonvckuui  B.H.COopHUK 3amad IO
MarematuueckoMmyanann3zy.— M.:IIpocsemenue, 1973.— 254c.



