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1. IMOACHIOBAJIBHA 3AIIMCKA BCTYIIHOI'O PAXOBOI'O
BUITPOBYBAHHA (CIIIBBECI/N)

MeTtoro BCcTynHOro (paxoBoro BUIPOOYBaHHS 3 MATEMATUKH € KOHTPOJIb PIBHS 3arajbHOi
MaTeMaTU4YHOI KyJIbTYypu 1 TiepeBipka (AKTUUHMX 3HaHb, YMIHb Ta HABUYOK 3
dbyHIIaMeHTaIbHUX PO3/ILIIB MAaTEMAaTHUKU Ta METOJIMKM HAaBUYAHHS MaTEeMaTHKH, K1 € 0a30BUMU
Ui YCHIITHOTO TPOJOBKECHHS HABYaHHS JUIS JOCATHEHHS CTYyNEHS Marictpa 3a
cunemjanpHocTsaMu 111 Maremaruka.

[Iporpama exk3amMeHy MICTUTh OCHOBHI 1 HAMOUIbII BaXXJIUBI B 1IEWHO-TEOPETUUHOMY 1
MPaKTUYHOMY BIJIHOIIEHHI MHUTaHHSA 3 KYpCIiB JIHIMHOI anreOpu, ajreOpw 1 Teopii ducen,
aHAMITUYHOI 1 AuQepeHIliabHOI T'eoMeTpiid, MaTeMaTHYHOro aHali3y, IuepeHLiaTIbHIX
PIBHSIHB, KOMIUIEKCHOTO aHaJli3y, Teopii HMOBIpHOCTEH 1 MaTeMaTHYHOI CTaTHCTHKH,

MaTEMaTHUYHOI JIOT1KU, JUCKPETHOT MAaTEMATHKH, MAaTEMAaTHYHOTO TIPOTpaMyBaHHS,
METOH0JIOT1] MATEMATHKH.

Ha icnuTi cTyneHT MOBHMHEH NPOJEMOHCTPYBATH BMIiHHS (DOPMYIIOBATH O3HAYCHHS,
aKCIOMHM 1 TE€OpEeMH, HACIIIKH 3 HHUX, HABOAUTH MPU HEOOXITHOCTI UTIOCTpallli, MpHUKIaau,
KOHTPIPUKIIAIHN, TOBOJUTH TEOPEMHU 1 3aCTOCOBYBATH BIJAIMOBIAHI ()aKTH MPHU PO3B'SI3yBaHHI
KOHKPETHUX MaTeMAaTUYHHX Ta MPUKIATHUX 3a71a4. CTyIeHT Ma€ MOoKa3aTH TITIMOOKE BOJIOIIHHS
aKCIOMaTUYHUM METOJIOM, BMIHHS AaHAJIITUYHO MHCIUTH Ta pO3B’A3yBaTH 3aJadl 3
BUKOPUCTAHHSM CUHTETHYHUX Ta MITYYHUX MPUHOMIB.

Ex3aMeHOBaHI TMOBUHHI BOJOJITH TEOPETUKO-MHOKUHHOK 1 JIOTIYHOK CHMBOJIKOIO,
OCHOBHUMH TOHATTSIMH alreOpu 1 Teopii uncen (anredpaiuHa omepailisi, rpymna, Kijblle, Moe,
BEKTOPHUI TPOCTIp, JIiHIWHHA 3aJeKHICTh 1 JIiHIMHA HE3aJICKHICTh, 0a3Wc 1 PO3MIPHICTH
MpOCTOPY, JIHIMHI OMepaTopu, MaTPHUIll 1 BHU3HAYHUKH, TIPOCTI 4YHWCIA, TOJAUIBHICTb,
KOHTPYEHIII1, MHOTOWJICH! Ta 1HIIE); MAaTH YIiTKE YSBJIEHHS PO OCHOBHI YHCIIOBI CUCTEMHU 1 iX
OyZ0BYy, BOJIOAITH HAaBUYKaMHU pO3B'A3yBaHHS CHUCTEM JIHIMHHUX pIBHSIHb, 3HATH OCHOBHI
apu(MeTHYHI 3aCTOCYBaHHS TeOPil KOHIPYEHIIii TOMIO.

Ex3ameHOBaHI MarOTh BOJIOAITH SIK TPYMOBOIO, TaK 1 CTPYKTYPHOIO TOYKAMHU 30py Ha
T€OMETPI0, CYYaCHHUM aKCIOMAaTHYHUM METOJOM, OCHOBHMMH (hakTaMM €BKJIIJIOBOI Ta
HEEBKJIIJJOBUX T'€OMETpPii; MaTH 3arajibHi ySBJICHHS MIPO €JIEMEHTH 0araTOBUMIPHOI TeoMeTpii
a(piHHOTO 1 €BKIIJOBOTO MPOCTOPIB; BMITH 3aCTOCOBYBATH TEOPETUYHI 3HAHHS HA MPAKTHUII,
30KpeMa, 10 JOBEJIEHHS TeOopeM 1 poO3B‘sA3aHHS 3a/Jay LIKUIBHOTO KypCcy TeOMEeTpii;
BUKOPUCTOBYBATH 3HAHHS TOIOJIOTI] MPpU O3HAYEHHI1 JiHil, MOBEPXOHb, TOBEPXOHb 3 MEXKEIO,
reoMeTpuYHOro Tima Tomo. lle o3Hayae, MmO TpU BIAMOBiAI €K3aMEHOBaHI IMOBHUHHI
MPOJEMOHCTPYBATH JOCTATHHO IIMPOKUN MOIJISA] HAa IFEOMETPIl0 Ta ii METOJIM, a TaKOX Ha
€JIEMEHTAapHy T€OMETPII0 3 TOUKHM 30pYy BHINOI, TOTOBHICTh BHKJIAJaTH WIKIJIBHY T'€OMETPIIO,
HE3aJIe)KHO BiJI TOTO Ha SIKii aKClOMaTHII BOHA MOOYJ0BaHa, TOOTO TOTOBHICTh MPAIIOBATH B
MIKOJIi 32 OyIb-TKUM TTOCIOHUKOM (TIIAPYIHUKOM).

Ex3ameHoBaHI TOBMHHI BOJIOAITH OCHOBHUMHU TMOHSTTSIMH MATEMAaTHYHOTO aHaJI3y
(pyHKIisA, TOCTIIOBHICTD, PsilI, TPAHUIISL, HETIEPEPBHICTD, MOX1/IHA, IHTErPaj, Mipa TOIIO); MATH
YiTKE YSABJICHHS MPO METPUUYHMM TPOCTIP Ta OCHOBHI eJleMEHTapHi (yHKIII AilcHOT Ta
KOMIUJIEKCHOT 3MIHHOI; BOJIOJITH HaBUYKaMHU OOYMCIICHHS TPaHUIlb, MOXIAHUX, 1HTETpaiB;
BMITH PO3B'SI3yBaTH HAaUMIPOCTILI TUIH JU(epeHaTbHUX PIBHSAHD; 3HATH 3aCTOCYBaHHS

nu(depeHIaIbHOTO Ta IHTETPAILHOTO YHUCICHHS, a TAKOX AU EpeHIlIaIbHUX PIBHIHB 0
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PO3B'SI3yBaHHSI MPAKTUYHUX 3a/1a4.

3 Kypcy Teopli HMOBIpHOCTEH 1 MaTEMaTHUYHOI CTaTUCTUKH aOITypi€EHTH MAaloTh:
NPOOeMOHCMPYBAMY 3HAHHA AKCIOMAaTUYHUX OCHOB Teopii WMOBIPHOCTEH, BOJOJIHHS
MOHATTSIMH  «MMOBIPHICTh TMOAII», «HAMOBIPHICTBY», «HMOBIPHICHA MIpa», «HMOBIpPHICHUN
MPOCTIp», 6MiHHA (DOPMYITIOBATH CTPOIl MaTeMaTHYHI O3HAYEHHS BHUIIAJIKOBOI BEIMYHHU Ta
GyHKIIT po3MOMITy, BH3HAYATH YHMCIOBI XapaKTepUCTUKH (MaTeMaTH4YHE CIOJ[IBaHHSI,
TUCTIEPCis, CePEeTHE KBAAPATUIHE BIIXUICHHS) ISl JUCKPETHUX Ta HEMEPEPBHO PO3MOIAIICHUX
BHUMAJKOBUX BEIWYUH, Oymu 3HauomMumu 3 CXeMOK bepHyii, BMITH BUBOAUTH (HOpPMYITY
MMOBHOI WMOBIpHOCTI Ta ¢opmyny baiieca, BMITH 3aCTOCOBYBAaTH TEOPETUKO-WMOBIPHICHI Ta
CTAaTHCTUYHI METOJIU J0 JOCIIPKEHHSI pEaIbHUX TPOIIECIB.

Ex3ameHoBaHi MaroTh BOJOAITH OCHOBAaMH MAaTEMAaTUYHOI JIOTIKA (OCHOBHUMH
MOHATTSIMH, MOJACIISIMH, PE3yJbTaTaMHU 1 METOJAAMH JOCIIHKCHb Y TaKUX PO3AiIaX CY4acHOi
MaTeMaTHKH, SK ainreOpa BHUCIOBJICHb, YHCIEHHS BHCJIOBJIEHb, JIOTIKA MPEIUKATIB); MaTH
ySIBJICHHS ITpo (hopMasi3oBaHUl aKCIOMaTHUYHUI METOJ] TOOYJ0OBM MaTeMaTUYHUX TEOPiil, HOoro
OCHOBHI CKJIaJIOBi: MOBY, aKCIOMH, TMpaBuja BUBOAY; MPOOJIEMU HECYNEPEYHOCTI, IMOBHOTH,
PO3B’SI3HOCTI TEOPIiA.

Ex3amMeHoOBaH1 TOBUHHI 3HATH: OCHOBHI MOHATTS JUCKPETHOT MaTEMATUKH, YHIBEpCalIbHI
JUCKPETHI MaTeMaTW4yHI MOJEeIl 1 CcmocoOM iX JOCHIIKEHHS; BOJOMITH  OCHOBHHMH
QITOPUTMAMHU 1 METOJaMH JIMCKPETHOI MAaTeMaTHKH, TECOPETUYHHMH  TOJIOKEHHSIMH Ta
OCHOBHHMH 3aCTOCYBAaHHSIMU JIUCKPETHOI MATEMATUKH B PI3HUX 3a]]a4aX MAaTEMATHKH.

Ex3ameHoBaH1 MOBUHHI OyTH 3HaOMI 13 CydaCHUM MaTeMaTHYHUM arapaTroM 1noOynoBu
Ta JOCTIHPKEHHS ONTHUMI3AIINHUX MOJEJeH; BMITH 3aCTOCOBYBATH METOIU Ta aITOPUTMU
3HaXO/DKEHHS OINTHMAJIBHOTO PO3B’SA3KY 3aJad JIHIKHOTO, IIJIOYHUCEIbHOT0, HENIHIHHOTO,
CTOXaCTMYHOTO Ta JMHAMIYHOTO TMpOrpaMmyBaHHs (po3B’s3yBaTH 3ajlayy JIiHIMHOTO
mporpaMmyBaHHs TpadiyHAM Ta CUMIUIEKCHUM METOAO0M; OyyBaTH JIBOICTI 3a1adi, 3HAXOJAUTH
PO3B’SI3KM NPSIMUX 1 JBOICTHX 3a/ay; pO3B’SA3yBaTW TPAHCIOPTHI 3ajadi Ta 3ajadi, 10
3BOJIATHCA JI0 TPAHCHOPTHUX; PO3B’SA3yBaTH 3ajadl IIJIOYMCENBHOrO Ta APOOOBO-TIHIHHOTO
MporpaMyBaHHs;, OyJIyBaTH HEJiHIWHI MOJENI Ta 3HAXOMWUTU IX ONTHUMAIBHHHA PO3B’SI30K;
BUKOPUCTOBYBATH METOJIW JIMHAMIYHOTO MPOTPaMyBaHHS TP PO3POOII ONTHMAaIbHHX
CTpaTerii JisUIbHOCTI MIANPUEMCTBA; BHKOPHCTOBYBAaTH TEOPIIO 1Irop TIpH  PO3poOI
ONITUMAIIEHUX CTPATErii B KOHQIIKTHUX CUTYAIlISX; BAKOPUCTOBYBAaTH METOIU CTOXACTUYHOTO
MporpamMyBaHHs PU Po3poOIll ONTUMAIBHUX CTPATETiil B yMOBaX HEBU3HAYCHOCTI).

2. KPUTEPII OLIIHIOBAHHSA 3HAHBb ABITYPIEHTA HA BCTYITHOMY
PAXOBOMY BUITPOBYBAHHI

(TUILKH JUISI TPOMA JISTH YKPATHI)

3a wkanoio Busnauenna Xapaxkmepucmuka eionogioen adimypicnma
YHigepcumem
y .
HA NUMAHHA MEOPEMUYHO20 3MICHY HA NUMAHHA
RPAKMUYHO20 3MicHy




BiZTOBi/b Ha uTaHHs Ginery. Moro
BIJIMIOBi/li CBiAYaTh PO PO3YMIHHS
HaBYAJFHOTO MaTepiaiy Ha piBHI
aHam3zy

3aKOHOMIPHOCTEH,
XapaKTEPHU3YIOThCS JIOTIYHICTIO 1
MOCIIIOBHICTIO CY/DKEHb, 0e3
BKJIFOUCHHS BHITIAIKOBHX 1
BHIIQIAHHSA ICTOTHUX 3 HUX.

0-99 6anu Hus3sbkuit AOITYpieHT HE  YCBIJIOMIIIOE OO6csar pos3B's3aHux 3amad <

3MICTYy THTaHHS OileTy, TOMy 50%. V abitypieHTa BiACYTHS
Horo BiINOBiOb HE Ma€E MpOCTOpOBa ysiBa, HEOOXigHA
Oe3mocepeIHHOTO  BiTHOIICHHS J0 | AJS PO3B'A3yBaHHS 334adi.
NOCTaBI€HOT0 nuTaHHA. HasBHa
MTOBHA BIICYTHICTL  YMIiHHSA
MipKyBaTH.

100-139 6anie | 3aodosinvnuii | Biamosini Ha nuTaHHS OineTy OO0cHr po3B's3aHUX 3a/1a4
HOCSTH (hparMEeHTapHHH XapakTep, y Mmexax 50-75%.
XapaKTepHU3YIOTHCS BiATBOPEHHSIM AOGiTypieHT TOTaHO
3HaHb Ha PiBHI 3a11aM'ITOBYBaHHS. BOJIOZI€ TpadiYHIMHA
AODiTypi€eHT IOBEPXOBO BOJIOJIE 3aco0aMu BiATBOPEHHS
YMIiHHSIM MipKyBaTH, HOTo MPOCTOPOBHX BIACTUBOCTEH
BIJIMIOBIJII CYMPOBOIKYOThCS MPEIMETIB Ha TUIOIINHI
JIPYTOPSAHUME MIpKYBaHHSMH, SIKi
1HKOJIM HE MaIOTh
0e31mocepeIHHLOTO BiTHOIIEHHS 10
3MiCTy 3alMTaHHS.

140-169 6anie | /[Qocmammuiii | Y BiONOBiASX Ha NIMTAHHA OijeTy OO6csr npaBUITBHO
JTOTTYCKAIOTHCS JACSIKI HETOYHOCTI po3B's3aHux 3amaq >75%.
a00 MMOMUJIKY HEMPUHIIUIIOBOTO Pesynbrar po3B's3yBaHHS
xapakTepy. AGiTypieHT 3a/1a4i MICTUTh OKpeMi
JEMOHCTPYE PO3YMiHHS HETOYHOCTI 1 He3HAYHI
HaBYAJILHOI'O MaTepialy Ha PiBHI TTOMMJIKH.
aHami3y BractuBocteil. [lomiTHe
NparHeHHst abiTypieHTa JIOTTYHO
PO3MIPKOBYBATH TIPH BiOBil Ha
MUTaHHS Oinera.

170-200 6anis Bucoxui AOITYpi€eHT Ja€ MOBHY i PO3TOPHYTY OO6csr npaBUIBHO

po3B'sizanux 3aaayd =100%.
KoxHa po3B's3ana 3aiaua
CYTIPOBOKYETHCS
rp}IHTOBHI/IM ITIOSICHCHHSIM.
AbliTypieHT 0e3  MOMMIIOK
BIITBOPIOE

MIPOCTOPOBI BIIACTUBOCTI
MIPEIMETIB Ha TUIOMINHI

Sxmo abiTypieHT MiJ 4Yac BCTYIMHOTO BUIPOOYBaHHS 3 KOHKYPCHOTO TMPEAMETY
Habpas 0-99 6aiiB, TO 1aHa KUTBKICTh OaliB BBAXKAETHCS HE IOCTATHHOIO IS TOMYCKY B
y4dacTi y KoHKypcHoMy Bigoopi g0 Y /Y imeni Muxaiina J{paromaHosa.

OuiHioBaHHS piBHS 3HaHb AaOITYpIEHTIB MPOBOJUTHCA KOKHHUM

13 4JICHIB

MpeAMETHOI KOMICIi OKpeMo, BIAMOBIAHO /10 KPUTEPIiB OILIHIOBAHHA. 3arajibHUN Oan
OIL[IHIOBAaHHSA PIBHSA 3HaHb a0ITypi€HTa BHBOJMUTHCA 3a pe3ysbTaTaMH OOTOBOPECHHS
YJIEHaMH KOMICIi OCOOMCTHX OI[IHOK BIAMNOBieH abiTypieHTIB. banu (OLIHKM) BCTYITHOTO

dhaxoBoro

BUNPOOYBAaHHS BUTOJOLIYIOTHCA TOJIOBOKD MPEIMETHOI KOMICIi YCIM

a0iTypieHTaM, XTO TIPUHMaB y4yacTh Yy BUMPOOYBAHHI MICJIS 3aKIHUYCHHS 1CTTUTY.
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3. KPUTEPII OLIHIOBAHHSA CIHIBBECIIU

daxoBa KOMICIS aHaTI3ye Pe3yibTaTH CIBOECITA METOAOM EKCIIEPTHOI OIIHKU M
KOJICTI1aJIbHO TIpUKMAE PIMICHHS: MPO «PEKOMEHIOBAHO JIO 3apaxyBaHHsS» ab0 «HE
PEKOMEH0BAHO JI0 3apaxXyBaHHS.

4. 3MICT IPOI'PAMH ®AXOBOI'O BUITPOBYBAHHS (CITIBBECI/IN)

=

N

9.

4.1. MATEMATHUKA: OCHOBHI ®AKTHU TA TEOPEMUA

4.1.1. Aare0pa i Teopis yuceJ

I'pymnu ta ix miarpynu. @axrop-rpynu. CymixkHi Ki1acu 1 reopema Jlarpanxa.

I'omomopdizmu Ta i30Mopdi3Mu anredpaivHuX CTPYKTYP.

Konrpyenii. Ix BmactuBocTi Ta 3actocysanns. JliHiiiHi KOHIpyeHIIil 3 OXHAM HEBiTOMUM.
Muorowienn Haj uuciaoBumu mnoismu: C, R, Q (3BiAHICT, Ta HE3BIJHICTh, KaHOHIYHA
¢dbopma).OcHOBHA Teopema anreopu.

Kopeni MHOTrOUNeHa (ICHYBaHHS, KUTBKICTh, KPaTHICTH). Teopema be3y.

Cucremu JIIHIMHUX OJHOPIAHUX PIBHSIHB, ICHYBaHHS HEHYJIBOBOI'O PO3B’A3KY.

Cucrema TpbOX JIIHIMHUX PIBHSHB 3 TPhOMAa HEBIIOMUMHU. MeTOIu i1 O3B’ I3aHHS.

Uucnosi ¢yrkmii. Yucno 1 cyma HaTypanbHUX AUTHHHKIB. [{ima 1 gpoGoBa yacTUHU AIHCHOTO
yucia. Oynakuis Einepa.

JliniitHi onepaTopu. BiacHi 3Ha4YeHHsI Ta BIacHI BEKTOpH. [HBapiaHTHI MiAMPOCTOPH.

4.1.2. I'eomeTpis

I.

W

7.

8.

BekropHmii 100yTOK BEKTOPiB, HOTO BIACTUBOCTI Ta 3aCTOCYBAHHSI.

Mertoa koopauHaT Ha miomuHi. [lonsgpHa cucrema koopaunar. Ilpsima, koJo, eninc, rinep6oia
Ta mapabosa B MOJSPHUX KOOPAUHATAX.

OnTtuyHa BIacTUBICTH apabosioiga o6epTaHHs Ta ii 3aCTOCYBaHHS.

Teopema npo reoMeTpUIHMMA 3MICT JTIHIHHOT HEPIBHOCTI 3 IBOMA 3MIHHUMU.

OcHOBHa Teopema MpO PyXH IUIOIMHM Ta ii 3aCTOCYBaHHS. AHANITUYHUN BUpaA3 pyxiB 1 iX
Kjacugikarii.

AnreOpaiunuii MeToJ PO3B’si3aHHS 3a7ad Ha moOynoBy. Kputepiii po3B'SI3HOCTI 3ajadi Ha
noOynoBy IUpKyJeM Ta JiHilkor. KiacnuHi 3amadi Ha nmoOyaoBY, SIKIi HE PO3B’SI3YIOThCS 3a
JOMOMOT 010 LIUPKYJIS Ta JIIHIHKH.

Axcioma Jlob6aueBckoro, KyT napajieynbHocTi, pyHkiis JlobaueBckoro. Cyma KyTiB TPUKYTHHKA
Ha tiomuHi Jlo6ayeBckoro.

HenepeprHi BioOpakeHHS TOMOJIOTIYHUX MPOCTOpiB. KpuTepiit HemepepBHOCTI BiTOOpaKEHHS.

4.1.3. MaTteMaTHYHUH aHAJI3

AN S

S 0 0

BrnactuBocti ¢yHKIIH HEMepepBHUX Ha BiAPI3KY.

3ni4eHHI MHOXKMHHU. TeopeMa mpo iCHyBaHHS HE3J1YEHHHX MHOXXMH. MHOXHMHHU NOTY>KHOCTI
KOHTHUHYYM.

[lepma i gpyra Ba>kKJIMBI T'PaHULII.

Teopema KanTtopa mpo 38’5130k piBHOMIPHOI HeTlepepBHOCTI (DYHKIIIT 3 HENEPEPBHICTIO.
Exctpemymu ¢ynkuii oguiei 3minHoi. HeoOxigna ymoBa ekcrpemymy. JlocTaTtHi ymMOBH
EKCTPEMYMY.

Busnauenuii iHTerpan i3 3MIHHOK BEPXHBOIO Mexker iHTerpyBanHs. ®opmyrna HeroTona-
JleiibHina.

JudepenniiioBHicTh GYHKIT Oaratbox 3MiHHUX. [locTaTHs yMoBa nudepeHiioBHOCTI QyHKITII.
3HaKO3MiHHI1 pAny. TeopeMa JleiiGHima. AGCOIIOTHO Ta YMOBHO 301KHI YHCIIOBI PSIIN.
BriactuBocTi piBHOMIpHO 301KHHX q)yHKmOHaJILHHX psiiB.

0 IaTerpan Bix dyHKIIT KOMIUIEKCHOT 3MiHHOI. [HTeTpansHa Teopema Kori.
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11. [loBHOTa METPUYHUX MTPOCTOPIB, MPUKIIAIH.

12. KoMnakTHi MHOKHHU B METPUYHOMY TpocTopi. Kpurepiii KOMIakTHOCTI MHOXKHHHU B POCTOP1
R

13. Teopema banaxa npo HepyXoMy TOUKY CTHCKYIOYOT'0 Bi10Opa)KeHHs Ta ii 3aCTOCYBaHHS.
14. Teopemu mpo CTPYKTYPY 3arajlHOr0 PO3B’A3KYy JIHIHHOTO OJHOPIAHOTO Ta HEOIHOPIAHOTO
PIBHSIHHSI BUIIIOTO TTOPSJIKY.

4.1.4. Teopist HIMOBipHOCTEM | MATEMAaTHYHA CTATHCTHKA

VmoBipuicHuii npoctip. Pi3Hi mifxomu 10 03HaYeHHs iMOBipHOCTI. BiacTuBOCTI HMOBipHOCTI.

®opMynu IMOBIPHOCTI CyMH Ta JOOYTKY JBOX MOZIH.

®opmyna noBHOI iiMoBipHOCTI. Popmyra baiieca.

[TocmimoBHICTh He3aNIe)KHUX BUNIPOOYBaHb. Dopmyna s HaOLTBIT HMOBIPHOTO YHCTIA TIOSB
nonii A B cepii 3 n He3aleKHUX BUNIPOOYBaHb.

Bunankosa BennuuHa, i po3noi, GyHKIis po3MOALTy BUNIAIKOBOT BEIMYUHHM Ta i BTACTUBOCTI.
YucnoBi XapaKTEpUCTUKH PO3MOJILTY BUMAIKOBUX BEJIMYUH Ta iXHI BIaCTUBOCTI.

ToukoBi Ta IHTEPBaAIBHHI OIIHKA MTAPAMETPIB TeHEPATLHOT CYKYITHOCTI.

[TonsTTs cTaTucTuyHOi rinote3u. [lepeBipka cTaTUCTUYHUX TIMOTE3.

b=

e

4.1.5. MaTeMaTH4HA JIOriKa

1. Anrebpa BucnoBieHb. Omepanii Haj BUCIOBIEHHSAMU. DOpMynau JIOTIKM BHUCIOBJIECHD,
kinacudikamis  dopmyn. IlpaBuna miACTaHOBKM Ta BUCHOBKY JJIS OJIEPKaHHS TaBTOJIOTIH.
PiBHOCWIIBHI popmynu. Teopema mpo 3amMiHy.

2. IIpoGnema BupimeHHs B anreopi BuciosieHb. Kon’tonktueHa (KH®) Ta nu3’ronktuHa (JJHD)
HOpMasTbHI opmu opmynu anreOpu BucioBieHb. 3BeaeHHs (opmyn no KHO (JJHD).
Kpurepiii TaBToOJIOTii Ta cynepedHocTi (GopMysa Ha OCHOBI HOpMalbHHX (opM. JlockoHaii
HOpMaJIbH1 (POPMH.

3. JloriuHe ciinyBaHHA Ha 0a3i anreOpu BUCIOBIEHb. O3HaYEHHS JIOT1YHOI'O HACHAKY (popMynn
(mHOXMHH Qopmyn). Kpurepiit noriunoro ciimyBanHs. JloBeJeHHS JIOTIYHOTO CIIiTyBaHHSI
METOJIOM Pe30JIoIiil. 3HaXOAKEHHS JIOTTYHUX HACTIAKIB 13 TiMOTe3.

4. Jlorika npenukatiB. Onepauii HaJ npeaukatamMu. GopMyiH JIOTIKM IPEIUKaTiB, Kiaacudikaris
dbopmyn. [nrepnperanis popmynu, Mmoaenb. JloriyHo 3aranbHO3HAYYI GOPMYITH.

5. PiBHocunbHiCTh QopMyn. OCHOBHI PIBHOCHJIBHOCTI JIOTIKM MpeauKaTiB. 3BeJeHa Ta
BUNIEpe)KeHa  HOpManbHI (opmu norikm mnpenukariB. I[IpoGiiema BupilIeHHS B JOTriMmi
MPEIUKATIB.

6. Jloriune cnigyBaHHS B JIOTiLl HpeauKkariB. BmactuBocti joriuxHoro ciimyBaHHs. Kputepiit
JIOTIYHOTO CJIiTyBaHHS.

7. ®opmanbHi akcioMaTU4Hi Teopii. YncineHHs BUCIOBIEHD (andasit, GopMyiH, akCioMH, TpaBuUia
BUBONY). BuBinni popmynu. BusigHicTs 3 rinore3. MeraTeopema AeayKilii Ta HACHIIKU 3 Hei.

8. 3B’A30K MIDXK TAaBTOJIOTiIIMH anreOpH BHCJIOBJICHb 1 TEOPEMAaMH YHCICHHS BHCJIOBJICHb.
HecymepeuHicth, TOBHOTa 1 PO3B’SI3HICTh YHCICHHS BHUCIIOBICHb, HE3QJICKHICTH aKCioM
YHCJICHHS BUCIIOBIICHb.

4.1.6. lnckpeTrHa mareMaTnKa

Merton reaeparpuc B komOinaTopuui. Yucna CripiiHra nepiioro ta JIpyroro poay.
OcHoBHI 0O3HaveHHs1 Teopii rpadis, pisHOBUAU TpadiB. O3HAYCHHS HEOPIEHTOBAHOrO rpada.
PiznoBunu rpagis. IBomop¢ism rpadis. Iliarpadu. Omnepauii nHax rpadamu. Oneparis
BUIydYeHHs pebOpa. Omneparisi BunyueHHs BepmuHu. Omeparis BBeneHHs peOpa. Omepartis
BBEJICHHA BEepIIMHU B pedpo. Onepairist 00’ eHaHHs rpadis.

3. Mapuipytu, HMKIH, 3B’S3HICTb. BrnactuBocti perymspHux rpadiB. BmacTtuBocTi 3B’S3HHX
rpa¢iB. MeTpuiHi XapaKTepUCTUKHU 3B’ SI3HUX TpadiB.

4. Tlnocki i mmanapHi rpadu. ['pani miockoro rpada. @opmyna Eitnepa. PozdapOysanns rpadis.
XpoMaTU4YHE YHCIIO.

5. OsnaueHHs nepeBa. BmactuBocti nepeB. DyHmaMmeHTanbHa cucrteMa IUKIIB Tpada. OctoB
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Hal¥MEHILO] Baru.

binapHi BigHOIIEHHS 1 oprpadu.

PizHuIIeBHIi omiepaTop Ta HOro BIACTUBOCTI. Y3araibHeHUH cTeminb. OOYNCIICHHS CKIHYCHHUX

cyM. Pisauni Bumux nopsakis. CyMmu cTeneHis.

8. Pi3HumeBi piBHSAHHS mnepmoro mopsaky. JIiHiWHI OZHOPIAHI PI3HUIEBI PIBHSAHHSA JAPYroro
MOPSAKY.

e

4.1.7. MaTteMaTU4He NPOrpaMmyBaHHs

1. TIpeanmer matemarnynoro nporpamysanusa (MII). Knacudikamis 3agau MIIL. 3araneHa 3amaya
JiHiiHOTO MporpamyBaHHA. [ 'padiuHmii Ta CUMITTIEKCHUI METOIU PO3B’A3aHHS 3a/1a4i JIIHIHHOTO
IpoTrpamMyBaHHS.

2. JIpoicricTh y 3amauax JiHiiHOTO TporpamyBaHHs. [loHsTTss ABoicTocti. IIpaBuna moOymnoBu
nBoicTux 3amad. Teopemu asoictocTi. [Ipukianna iHTepmperalis ABOICTOI 3aAaul JIIHIHHOTO
IIpOrpamMyBaHHS.

3. TpancnoptHa 3agayva. [locraHoBka TpaHCTIOpTHOI 3a7a4i. Bunu TpancmopTHuX 3agad. Metoau
noOy/IOBH OMOPHUX PO3B’A3KIB TPAaHCIOPTHOI 3amavi. MeToA NOTEHIIaNiB 3HAXOIKEHHS
ONITUMAJILHOT'O PO3B’sI3Ky TPAHCIOPTHOI 3aaui. 3a/1adi, 1110 3BOAATHCS 10 TPAHCHOPTHOI 3a/1aui.

4. UinouucenbHe HporpaMyBaHH;I [TocTaHoBKa 3a7adi IiIOYHUCETEHOTO POrpaMyBaHH. Meron
I'omopi. Meton “rinok i Mmex”. [Ipuknaan HiIOYMCENbHUX 3a/1a4: 33/1a4a KOMIBOSDKEpa, 3a1a4da
TUTaHyBaHHS BUPOOHUYO] JIiHi1, 33/1a4a ONTUMAIILHOTO IPU3HAYCHHSI.

5. Enementu teopii irop. OcHOBHI MOHATTS Teopii irop. Marpuuni irpu nBox oci0. Ilmarixkna
Matpulls. ['pa B unctux crparerisx. MinimakcHi crapterii. CimjioBa Touka. 3MilIaHi cTpaTerii.
3BeIeHHs 3a/1a4l TPpH IBOX OCI0 70 3a/1ad4i JJIHIHHOTO TporpaMyBaHHS.

6. Heniniitne nporpamyBaHHs. IlocTaHoBka 3ajnadi HemiHiMHOTO mnporpamyBaHHA. [IpoGoBo-
miHiiiHe nporpamyBaHHA. ['padiunmii metox. Meron mHoxHUKIB Jlarpamxka. ['pamieHTHMI
meton (Metoxn Sko6i).

7. JunamiyHe mnporpamyBaHHs. [locTaHoBKa 3amadi JAMHAMIYHOTO NPOTPaMyBaHHS. OCHOBHI
noHsTTd. [lpuHnunu ontuMmanbHOCTI. baratokpokoBuii mpouec NpUHHATTS pilieHb. MeTon
PEKYPEHTHHUX CITIBBITHOIIICHb.

8. CroxacTHyHe MporpaMyBaHHs. 3arajlbHa MaTeMaTHYHa IOCTaHOBKA 3a/ladyl CTOXaCTUYHOI'O
nporpamyBaHHs. Knacudikaris 3aa4 cTOXaCTHYHOTO MpOrpaMyBaHHSA. MeToau iMiTaliifHOTO
MojiemoBaHHsA. OCHOBHI METOM pO3B’A3yBaHHs OAHOETANHUX cTaTHYHUX 3a1au CIL

4.3. THITOBI 3AIAYI

1.

beperu piuku — nBi napanensHi npami. [lo pi3Hi 60ku Bia piuku 3Haxonatbes cena A 1 B. Jle
notpioHo mobymyBatu MicT MN uepes piuky (MN nepriennukynsipauii 6eperam), mo6 nursix AMNB
OyB HAMKOPOTIIINM ?

B pesepByap, sikuii mMae ¢GopMy MpsIMOTO KPYroBOI'O KOHYCA, OMYIIEHOTO BEPIIMHOK BHU3,
HAJIMBAETHCS PiIMHA 3 TOCTIHHOIO MIBHJIKICTIO a(MZ/C). 3 KOO MIBUAKICTIO IMiJIBUIIYETHCS PIBEHb
h pinuau B pe3epByapi, KO Horo Bucora qopiBHioe H(Mm), a paaiyc ocHoBu R(m)?

Baron HaazeMHOT 3alli3HHMIN, SKH MPOXOJUTh HAa BUCOTI 9 M Haj 3eMIICl0, B JCIKUI MOMEHT
3HAXOJUTHCS HAJ TPaMBalHUM BaroHow, 1o ine. [1lnsxu ix yrBoprooTh mnpsMuii KyT. LLIBUAKICTE
mepioro Barona V 1= 12m/c, apyroro — V = 6m/c. 3 KOO MIBHIAKICTIO Oy/ae 30UTbITYBATUCH
BiJICTaHb Mk HUMU uepe3 t = 6¢?

Bapricts niamanTa npomnopiiitHa kBajpaty oro macu. [Ipu oOpoO1ii 1iaMadT OyB pO3KOJIOTUH Ha
JB1 YacTHHM. SIKI MacW WX YaCTHH, SKIIO BiJOMO, IO BAapTICTh JiaMaHTa OyJlI0 MaKCUMaJIbHO
BTpayv€HO.

Binkpurnii 6aceifH 3 KBaapaTHUM JHOM Mae 06’em 108 M>. Ski moBuHHI 6yTH po3Mipu Gaceiina,
1100 Ha 0OKJIaTaHHS HOro CTIHOK 1 IHA MIIJI0 HAMMEHIIIe Martepiany?

Biapizok 3aBaoBKKH | po3ainig Ha TpH YaCTHHU, BUOMPAIOYH Oy/Ib-SIKi 1Bl TOUKH MOiITY. 3HANTH
HMOBIpPHICTb TOTO, 1110 3 TPHOX YTBOPEHUX BIJPI3KIB MOKHA CKJIACTU TPHUKYTHHK.

BikHO Mae ¢opmy NpsSMOKYTHHKA, 3aBEPILIEHOTO 3BepXy MiBKpyrom. [lepumerp BikHa SM. SIxkumu
MaloTh OyTH po3MipH BiKHA, 1100 BOHO MPOMYCKAI0 HAWOLIBITY KUIBKICTh CBITIA?

JIBa TipChKi MUCIMBCHKI TOCTIOIAPCTBA 3aliMAIOThCS 3aroTiBiICt0 MymHUHU. [lepiie mae ckian B
nyHKTi A, a apyre — B nyHkrax Bi C. Bixcrani Mk MyHKTaMH OJHAaKOBi 1 JOPIBHIOIOTH M.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

[psiMoniHiiiHa 3ali3HULSA TPOXOIUTh depe3 cepeaunu BinpiskiB ABi AC. Bubpatu micue s
OyAiBHMIITBA CIIJIBHOI 711 000X TOCHOJAPCTB MEPEBaJIOYHOT 0a3M Ha 3aJli3HUII TakK, 1100 BUTPATH
000X rocroiapcTB Ha MEPEBE3CHHS BAaHTAXY BEPTOIBOTAMH, SIKi 3/IIHCHIOIOTHCS O/IMH pa3 Ha JIeHb
3 KOXHOTO 3 yHKTiB A B C , |, OyiH 0JHAaKOBHMH, SKIIIO BiJOMO, IIIO TPAHCIIOPTHI BHUTpPATH Ha
MEepPEBE3EHHS NPSIMO IPONOPLiHI KBapaTy BiICTaHI.

3 yCiX TPUKYTHHUKIB 331aHOT0 IEPUMETpa 20 BU3HAUUTHU TOU, IKUW Ma€ HAUOLIbITY IJIOLTY.

JIBa J1iTaky JETATH FOPU3OHTAILHO Ha OJHiN BucoTi Hix kyrom 120° oqun 10 01HOrO 3 0JHAKOBOIO
MIBUIKICTIO V. Y JIeIKUH MOMEHT 4acy OJIMH 3 JIITaKiB MPHWJIETIB B TOYKY MEPETUHY IUIAXIB, a
JOpYTUii B 1Ieil MOMEHT 3HaXOAMBCS B KM BiJl HET (HE JJOJIETIBIIM JJO TOUKU NepeTuny). Uepes axuit
4ac MICHs I[bOTO MOMEHTY BIICTaHh MIX JIITaKaMH Oy/e HaltMEHIIIO0?

JIBa maporiaBu pyXarThCs MEPNCHAMKYIIPHUMUA Kypcamu 31 mBuakoctsmu 30 1 40 km/ron
BIIMOBITHO. Y TTOYaTKOBUI MOMEHT 4acy nepmmii 3HaxoauBes 3a 100 kM, a apyruit — 3a 300 km
BiJl TOYKU MIEPETUHY JIiHINA pyxy. Uepes Akuii yac BiACTaHb MK MaporiaBaMu Oyzie HaiMeHII0?
OOYUCINTH 110 BiICTaHb.

JIBa cyaHa MOBUHHI MiAIMNTH A0 oxHOTO mpuyany. [losBu cyaeH — He3alle)H1 BHITAJIKOBI MOi,
PIBHOMOKJIMBI IPOTATOM JOOU. 3HAHTH MMOBIPHICTB TOTO, IO OJHOMY 3 CYJICH I0BEAETHCS YeKATH
3BUIBHEHHS NpUYally, SKIIO Yac CTOSHKM MEpLIOro CyAHAa — OJHA TOJHMHA, a APYroro — JBi
TOJIMHH.

JIBoe nromedt mManu 3yCTPITUCHh B TIEBHOMY MICIll MiXK ChOMOIO 1 BOCBMOIO TOIMHOI. BoHH
JIOMOBUJIMCB, III0 KO’KEH Y€Ka€ 1HIIOr0 IPOTATOM YBEpPTI TOAMHU. SJka HMOBIPHICTb TOTO, 1110 BOHU
3YCTpPIHYThCS ?

Jluck, KUHYTUHA CIIOPTCMEHOM ITiJI TOCTPUM KYTOM JI0 TOPH30HTY, BIaB Ha BiACTaHl 52 M Bif
IIOYaTKOBOT'O NOJIOXkKEHH. Bu3HaunTh napameTp napaboaiyHo1 TPAEKTOPIi, SIKY OIHMCAB AUCK, SAKIIO
HaWO1IbIIIa BUCOTA, SIKOT BIH JOCAT, JOopiBHIOE 10 M.

Jinsuka 3emini Mmae popMy piBHOCTOPOHHBOT'O TPUKYTHHKA. 3HAWTH JTOBXKUHY HAWKOPOTIIOI MEXi,
IO CIOJTyYae JIBl CTOPOHU JIJISTHKU 1 AUTUATH 11 Ha JIBI PiBHOBENUKI (Pirypu.

JU1s BATOTOBJIEHHS! METAJIEBOTO KapKacy MaBUIbHOHY TPOIIYHUX POCIUH Yy (popMi Mapainenemninesaa
3aBe3€HO JAPIT 3aBAOBXKKH 2880 M. SIkuMM MaroTh OyTH BHMIpH Kapkacy HaiOu1bmoro o6’emy,
SKIIIO BUCOTA MaBUILHOHY BTpHUYi OiIbIlIa 32 MIHPUHY?

Jlnst cximagaHHS e€K3aMeHy CTyAEeHTaM HeoOximHo minroryBatu 30 muranb. 3 25 cryneHtiB 10
MiArOTyBadu BCi NMUTaHHA, 8§ — 25 mutadb, 5 — 20 nutasb 1 2 — 15 mnwrase. CTyAeHT, SKOTO
BHUKJIMKAJIH, BIJIOBIB HA MTOCTABJICHE 3aMUTaHHs. 3HAWIITh WMOBIPHICTH TOTO, IO 1I€H CTYACHT: a)
MIArOTYBaB BC1 MUTaHHS; 0) MIATOTYBaB TUIBKU MOJOBUHY MUTAHb.

Jl1s ipoBeZieHHsI CHOPTUBHUX 3MaraHb NOTPiOHO MOoOynyBaTH HAWAOBIIY Tpacy, MO 3’€IHY€E TPU
NyHKTH 4, B 1 C npsIMOJIIHINHUMYU AUITHKaMH TakK, 100 Il MyHKTH 3HAXOJUJIUCh HA OJHAKOBIH
BiJICTaHi BiJ ciocTepexkHoro myHKTy D, a mynkt C 6yB piBHOBiAAaneHuil Big A 1 B. Ik po3micTuTu
nyHKTU A, B, C, ipu yMOBI, 110 BijicTaHb MiXx myHKTaMu A i D nopiBHtoe d?

Jis  TppOX 3eMIIEPOOHMX PIBHOMOTY)KHUX TOCHOJApCTB MOTPIOHO NOOyAyBaTH  CIHIJIBHE
3epHOCcXoBuIne. Jle BubpaTtu Micue asst OyIiBHUITBA, 00 BUTPATH TOCHOJAPCTB HA MEPEBE3CHHS
3epHa OynM MiHIMAJIBHUMHM, SKIIO BiZJOMO, IO BOHM JOPIBHIOIOTH KBAJpaTy BIACTaHi, Ha SIKY
3MIIHCHIOIOTHCS MIEPEBE3CHHS, I BUKOHYIOTHCS OTHAKOBUMH TPAHCIOPTHUMH 3ac00aMu?

I3 20 ctynenTiB, sSKi MPUANUIA HAa €K3aMeH, § MiArOTOBJIEHI BIIMIHHO, 6 — 100pe, 4 — mocepenTHbo
12 — morano. B ex3amenariitaux 6inerax € 40 nmuranb. CTyI€HT, SKUN MiATOTOBICHHUH BIIMIHHO,
3Ha€ BCl muTaHHs, 700pe — 35, mocepenapo — 25 1 morano — 10 muranp. Jleskuil cTyaeHT
BI/IMOBIB Ha BC1 3 muTaHHs OiieTa. 3HANITE KMOBIPHICTB TOTO, IO BiH MATOTOBJICHHI: a) «100pe»;
0) «IIoraHoO».

3 MIgHOTO Kpyra pajiycoM R BHUPI3alOTh CEKTOp 3 IEHTPAIBHHM KYTOM 0i 3 HBOTO CKPYYYIOTh
KOHIUHY JiHKy. [Ipu sikoMmy 3HaueHHi KyTa 000’ eM Jdiiiku Oyae HalOiabmum?

3 npory, noBxkuHa skoro | , Tpeba BHrOTOBHTH KapKac MpPSMOKYTHOIO —Mapalelnemninena 3
HaOUIBIIUM 00’ €MOM. 3HANTH PO3MIpH LILOTO Napaseseninesa.

3a meBHUH NMPOMDKOK 4Yacy TPH TOKapi pa3oM BUTOTOBIAIOTH 60 neraneil, mpuuomy 3a wLei
MPOMDKOK Yacy MEepIInii i Ipyruii TOKap BUTOTOBIISIIOTH B 3 pa3u Oinbllie, HIXK TPETii, a mepmmi i
TpeTiit — B 2 pasu Oinbiue, HiX Apyruid. CKUTbKU eTanell BUTOTOBIISIE KOKEH 3 TOKApiB 3a Lei
yac?

3eMJisl pyXaeTbes M0 TPAEKTOPIT, 110 € IEIKUM T€OMETPUYHUM MICIIEM TOYOK, SIKE BOJIOJIE TAKOIO
BJIACTUBICTIO, IO CyMa BIJACTaHEHW BiJl OyAb-sIKOT MOTO TOYKH N0 MBOX (DIKCOBAHUX TOYOK €
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25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

BeIMuyMHA crana. Biqomo, mo CoHie 3HaX0AUTHCS B OJIHIN 3 1UX (ikcoBaHUX To4YoK. Halimenia
BifcTaHb Bix 3emuti 10 CoHIsg HAOIMKeHO MopiBHIOE 147,5 MiTH. KiToMeTpiB, a HalOutbma — 152,5
MJIH. KUIOMETpiB. 3amucaTH piBHSHHA TPAEKTOpil pyxy 3emili, 3HAHTH BENMKY IMiBBICH Ta
EKCIEHTPUCHTET.

3HalTH PO3MIpH 3aKPHUTOI LIITIHIPHYHOI IIUCTEPHH 33JaHOTO 00°eMy V 3 HANMEHIIOI MOBHOIO
MTOBEPXHEIO.

3 yciX MpsSIMOKYTHHUX MapaliejemineliB 3 3aJlaHOl0 CYMOIO TPhOX B3a€EMHO IEPHEHIUK YISIPHUX
pebep 3HANTH TOM, 00 ‘€M SIKOTO € HAOUTBIITNM.

I3 TpbOX OLIOK OJTHAKOBOI LIMPUHHU BUTOTOBISIETHCS k05100. [Ipn sikomy KyTi Haxuiy OIYHMX
CTIHOK JI0 OCHOBH ILJIOII[A TIOTIEPEYHOTO Mepepizy koioba Oyae HalOULIbIION?

JIOKOMOTHB PYXa€ThCs B3I0BXK T'OPU30HTAIBHOI AUITHKY HUIAXY 13 MBUAKICTIO 72 KM/rof. Yepes
KM 4Yac 1 Ha SKId BiACTaBHI BiH OyAe 3yNMHMHEHHH TajibMOM, SKIIO OMIp PyXy MICIs HOYaTKy
rarpMyBaHHs opiBHIoe 0,2 fioro Baru?

Minnuit Ky6, peOpo SKOTro JOpiBHIOE & = S5cM, piIBHOMIPHO IUTIQyBaBcs 3 ycix OOKiB. 3HaIOUH, 10
Bara ioro 3sMeHmmnack Ha 0,96 T i BBaKar0uy MUTOMY Bary Mifli piBHOIO 8 (r/cM?), BU3HAUMTH, SIK
3MEHIIWINCH PO3MIpU KyOa, TOOTO Ha CKUIBKA BKOPOTHIIOCS peOpo Kyda.

Ha Bincrani C Big 3aBoay A MpOKIaga€eThCs MO TpsaMiid 1o micta B 3amizauns. [lig skum kyToM 010
MIPOEKTOBAHOI 3aJ113HUIII Tpeba MpoBecTH 1oce BiJ 3aBoay A, o0 rnoctaBka BaHTaxiB 3 Ay B Oyna
HaWJIeIEBINO0, KO BAPTICTh MEepeBe3eHHs 1 T/KM 10 moce B M pa3iB J0poxkKYIa, HIXK 3a113HUTICIO?
€ TPAMOKYTHHH JHUCT XKepcTi po3mipoM 50%60 cM. Y 4oTHphOX HOTO KyTax BHUPI3alOTh OJTHAKOBI
KBaJIpaTu Ta poOJIATh BIAKPUTY KOPOOKY, 3arMHAIOYM Kpai Ml MpSIMUM KyTOM. SIka MakCUMaabHO
MO>KITUBA MICTKICTh TaK0i KOpOOKH ?

Ha cTopiHIli KHUTM IpYKOBaHMi TekcT 3aiiMae S cM?. BepXHe i HIKHE MO MalOTh JOPiBHIOBATH
0 @ CM, TIpaBe i JiiBe — 1o D i ¢ cM BiANOBIAHO. 3HAWTH PO3MIPH CTOPIHKH KHUTH, IIPH SKUX MO
3aliMalOTh MiHIMAJIbHY IUIOILY.

Ha Ttino nie cuna, mponopuiita gacy. Kpim Toro, omip cepenoBuia Ji€ Ha pyX Tija i3 CHIIOIO,
MPOIOPIIIHHOIO MIBHIKOCTI. 3HAUTH 3aKOH PyXYy Tija.

Hawmer y Burnsai uuinapa, 3aKkpuToro KOHycoM, moOynoBaHuil Ha KpyroBiii ocCHOBI R 1 moBUHEH
Matu 00’eM V. Slkum Mae OyTH KyT NpHU BEpIIMHI OCHOBOTO Mepepidy KOHyca, 00 KUIbKICTh
Matepiaiy, SKMi MiJie Ha BUTOTOBJICHHS HaMeTy, Oyja HalMEeHIIOH?

IInit miararyerbess 1o Oepera 3a JOIOMOIOK KaHaTa, SIKMH HAMOTYETbCA Ha  KOJOBOPOT 13
MIBUAKICTIO 3 M/XB. BU3HAUNUTH MBUIKICTh PyXYy IUIOTY B TOH MOMEHT, KOJIM HOTO BiJCTaHb BiJl
Oepera OPIBHIOE 25 M, SIKIIIO KOJOBOPOT PO3MIIIIEHO HA Oepe3i BUIIE BiJl MOBEPXHI BOIU Ha 4 M.
[To mpsimoniHiliHOMY 1IOCE i7ie eKCKypCiiiHuil aBTOOyC. B cTOpOHI Bij 110ce po3TalloBaHui maniaii,
BiJl TOJIOBHOTO BXOAY SIKOTO K€ J0pora, JOBXHHOIO D , mepneHauKyiIspHO 10 Imoce. Ha skii
BIICTaHI BiJ TOYKH NEPETHHY LHMX JOpir MOTpPiOHO 3YyMUHUTH aBTOOYC, MO0 EKCKYpCaHTH
SIKHAWKpale po3IUBUINCH 13 aBToOyca (pacan nmanairy, Ko ToBxuHA (acamy manaiy 2 ai ¢acan
posTamoBaHuii 11 Kyrom 60°BiHOCHO mOCe?

[IpssMokyTHUH TTapaJieNemnine/1, mo Mae ToBxkuHY 42 cM, mmpuny 30 cM 1 Bucoty 18 cm, po3pizanu
Ha 0JIHaKOBI1 HalOUIbLI KyOu. CKisibkH Oynie Takux KyoiB?

IpamokyTHy Ainsgnky miomero 900 M? HeoOXiZHO OrOPOAUTH MApKAHOM, Y AKOTO JIBi CyMiKHi
CTOPOHU KaM’siHI, a JBi 1HII — aepeB’siHl. OUH MEeTp AepeB’sTHOTO TapkaHy komtye 10 rpH., a
kam’stHOTO — 25 rpH. Yn BucTaunTh Ha oOyaoBy mapkany 2000 rpH.?

Ceno A4 3Haxonutbcsa Ha BigcTtani 18 kM Bijg moce. Ha moce 3a 30 kM Bifg HaiOIMXk4oi 10 cela
TOYKH 1II0CE PO3TALIOBAaHO MiCTO B. B siKy TouKy mioce ciii MpoKJIacTH AOPOTY i3 cena, o0 MuIsIxX
BiJ A 110 B 3aiimMaB sikoMora MEHILE Yacy, SKIIO MBUAKICT pyXy Mo 1moce 50 KM/rof, a 1o myTiBLI0
— 30 km/rog.

Cepen ycix mpsSMOKYTHHKIB, sIKi MAalOTh JaHy IUIOIIY S, 3HAWTH MPSIMOKYTHUK 3 HalMEHIIOI
JiaroHaJuIIo.

Cranmii A , B ,C He nexxaTh Ha oHI# npsaMiid. Yepe3 HUX MPOXOAUTH TPU TMPSIMOTIHIWHI 3aJT13HHILI.
Bubparu wmicue jia OyaiBHULTBa HadTOOa3u 1 TOJMYCTaHKIB (3yMMHOK HA 3aji3HHULI, 3 SKHX
3/11MCHIOETHCS. HACTYNIHE TPAHCHOPTYBAHHS) TaK, 1100 cepelHi BUTPATHU Ha MEPEBE3CHHS OAHIET
IUCTepHU HAPTH, SIKI 3IMCHIOIOTHCS OJWH Pa3 Ha JICHb 3 KOXKHOI 3 3aJI3HUYHHMX BITOK, OyJIH
MiHIMabHUMU. [IpoBecTr mociimKeHHs .

CtpyMinp Bonu GoHTaHaA AocsArae HaAHOUIBIIOTI BUCOTH 4 M Ha BifacTtaHi 0,5 M Big BepTUKAIi, 110
POXOAUTH uepe3 Touky O BUXOAY CTpyMeHs. 3HaWTH BHCOTY CTpPYMEHs HajJ TOPHU30HTOM Ha
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43.

44,

45.

46.

47.

48.

49.

50.

ol.

52.

53.

Bigcrani 0,75 M Bixg Touku O.

Cyma noBXMHH Ta 00XBaTy MOIITOBOTO MAaKyHKa HE MOBUHHA NepeBuinyBatu 150 cM. Buznauntu
PO3MipH MaKyHKa IWIIHIPUIHOT popmu HabimbIoro o6’emy. 47.Tpu micta A, B, C posramoBani
tak, mo £ ABC = 60. OgHouyacHo 3 mictTa A  BHXOJWUTh aBTOMOOLIbL, a 3 Micta B — moi3n.
ABTOMOOI1TIb pyxaeThes y HanpsiMKy A0 B 3 mBunkictio 80 kM/roz., a noizgq — a0 C 3 MBHIKICTIO
50 km/ron. B sikuii MOMEHT 4acy ( BiJl TOYATKy pyXYy) BiJICTaHb MiX T013710M 1 aBTOMOO1IeM Oyjie
HaiimeHIoro, ko | AB [= 200xkm?

Tynens y nepepisi Mae popMy MpsIMOKYTHHKA, 3aBEPLIEHOI0 3BepXy MiBKpyrom. [liomia nepepizy
TyHeI0 S. SIkuMH MaroTh OyTH pO3MipH IPSIMOKYTHHKA, OO ITEPUMETP TYHEITIO OYB HAaMEHIITAM ?
Typucr i€ 3 MyHKTY A, pO3TalllOBaHOTO Ha IOCE, B MYHKT B, 10 3HAXOAUTHCS Ha BIJICTaHI 8 KM
BiJ moce. Bigcranb AB no npsmiii 17 km. ILIBUAKICTE TypuCTa IO 1I0CE 5 KM/TO/I., IO 0€3I0P1XKKIO
— 3 km/roa. B sskomy Miciii HoMy TOTpiOHO 3BEpPHYTH 3 IIOCE, 1100 32 HAHKOPOTIINI Yac MPUITH B
OyHKT B?

I3 meHTpa cenuina BUXOATH /1B ByJIUIll: OJIHA HA MiBHIY, a 1HIIa — Ha cXiJl. Ha onHil Bynuili Tpeba
30yyBaTH MIKOJY, a Ha 1HILIN — TUTSYUI caJl0K Ta MPOKJIACTH MK HUMH Jlopory. Ha sikiit BincTani
BiJl LIEHTpaA CJiJl PO3MICTUTH iX, MO0 Jopora Mi>XK HUMH Oyla HaWKOpPOTIIOKO, SIKIIO IUIOIIA
TPUKYTHHKA, OOMEKEHOT0 TpbOMa BKa3aHUMH JIOPOTaMH, Ma€ JOPiBHIOBATH S ?

VY maxoBoMy TypHipi Opanu y4acTtb 2 y4HI CBOMOTO KJacy i1 KiIbKa Y4HIB BOCBMOTO KJIacy.
CemMukiiacHUKM HaOpanu 8 O4OK, a KO)KHUN BOCBMUKIIACHUK — TOPiBHY. Bizomo, mo koxHui 3
KOXKHUM T'paB oJIuH pa3. CKITbKH BOCBMHUKJIACHUKIB Opalid y4acTh B TypHIpi ?

Uepes mMicTo 4 mpoxoauTh MaricTpaib. [1ig sKuM KyToM 10 MaricTpasi Ciii MPOKJIACTH JOPOTY 3
cena B, mo6 yac pyxy Bix B 10 A OyB HAaWKOPOTIINM, SKIIO IIBUIKICTH PyXy MO JOPO31 BABIUl
MEHIIa MBUAKOCTI pyXy IO MaricTpai.

Yepes ceno A, oToueHe 3 ycix OOKIB Jiyramu, MpOXOJUTh MpsiMa ImmoceliHa popora. IlloceliHoro
JIOPOTOI0 JIFO/IMHA MOX€E PYXaTUCh 31 MBUIKICTIO 5 KM/TOJ, a 1yroM— 3 km/rox (y Oynb-skomy
HanpsMi). SIkuil MapmpyT Mae oOpaTH JIfoJlMHa, 11100 sKOMora IIBHJLIE HOTPANUTH 3 cena A 10
xyTopa B, skuii nexxuTh Ha BijicTaHi 13 kM Bif cena i Skm Big goporu?

Hlkonssp BUTpATUB JAESKY CyMYy TpOIICH Ha MOKYIKY MOPTQess, aBTOPYYKH 1 KHUTU. SIKimo 0
nopt¢esnb KOITYyBaB B 5 pa3iB JeUIeBIIe, aBTOpydka — B 2 pa3u JelleBlle, a KHura — B 2,5 paszu
JIeTIeBIIe, Hi’K HACTIpaB/Ii, TO Ta X MOKYIKa KomTysaia 0 8 TpH. ko 6 moprdens Komrysas B 2
pas3u JelieBile, aBTOpydyka — B 4 pa3u JielIeBIlIe, a KHUra — B 3 pas3u JeleBlle, TO 3a Ty K
HOKYTIKY IIKOJISIp 3aruiaTiB 0M 12 rpH. CKiJIbKU KOIITYE BCS MOKYIIKA 1 110 T0poKye: MopTdhens uu
aBTOpy4Ka?

Sk BuOpatu micue s OyIiBHUIITBA CTAHIT HA MPSAMOJIIHIMHIA 3aJli3HMII, IKa 00CITyroByBaTUME
HacesJieHl MyHKTH A 1 B, po3milieHi mo oJIHy CTOpPOHY Bia 3aji3HHMIN, Tak, 1100 3aTpaTh Ha
OyAIBHULITBO IIOCEHHUX JIOPIT, 1110 CHOIYy4atoTh MicTa A Ta B 31 cTaHuiero, Oynu 6 MiHIManTbHUMHU?
SIK onTUMAaNBHO PO3OUTH IPAKY NPSIMOKYTHOI GOpMHU IUIOIIEIO 4 apu, OO BUTPATH HA OTOPOXKY
Oynu MiHiManeHUMU? PO3B’s13aTH 33724y pI3HUMH CIIOCOOAMH.

SIki mapaMeTpy MaTUMe HWTIHIP HAHO1TBIIOro 00 €My, BUTOYECHHUH 3 33JaHOTO TPSMOTO KPYTrOBOTO
KOoHyca ?

5. Jlnsg mbroBux Kareropiii oci0, SIkMM HaJaHO NPaBO CKJIAJAATH BCTYIHI

BUNIPOOYBaHHA (0c00HM, HI0 NOTPeOYIOTH OCOOJHBHUX YMOB CKJAJAAHHS
BunpoOyBanb) B Y1V imeni Muxaiina /[paromanosa 3a pilieHHsIM
IpuitMaabHOI KOMICii CTBOPIOIOTHCS 0CO0JMBI  YMOBH JIJIl
NMPOXOJKEeHHSI BCTYNHUX BUNPOOYBAHb.
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6. CTPYKTYPA BUIETY BCTYITHOT'O ®AXOBOI'O BUITPOBYBAHHS
(CIIBBECI/IN)

Ykpaincbkuii 1ep:;kaBHuii yHiBepcuteT iMmeHi Muxaiiia Jl[paromanoBa

daKyabTeT MATEMATUKH, iIHGopMaTHKH Ta Qi3UKH

Cmynens: mazcicmp
Lany3v snanw: 11 Mamemamuxa ma cmamucmuka

Bcerynne ¢paxoBe BUNIpOOyBaHHS
Cneyianvnicms: 111 Mamemamuxa

Ha 6a3i cmynens/OKP: baxanasp, cneyianicm

EK3AMEHANIAHUMN BUIET Ne 1

1. BusnadeHuil iHTerpan i3 3MIHHOK BEPXHbOIO MEXKEI 1HTerpyBaHHs. dopmyra
Hrerorona-Jleitbnina.

2. 3adaua. 3emiis PyXa€ThCs MO TPAEKTOPIi, MO € JACIKUM T'€OMETPUYHUM MICIIEM
TOYOK, SIKE€ BOJIOJIIE€ TAKOKO BJIIACTUBICTIO, III0 CyMa BIJICTaHE# BiJl Oyb-sKO01 HOro
TOYKHA JIO0 JIBOX (pIKCOBAaHMX TOYOK € BenuumHa craja. Bigomo, mo Conie
3HaXOJUTHCS B OAHIN 3 1MX (hiKCOBAHUX TOUOK. HalimMeHIa BijicTanb BiJl 3emii J10
Conug HaOmmxeHo AOpiBHIOE 147,5 MITH. KUIOMETPIB, a HalOuIbIIa — 152,5 MiH.
KUTOMETpIB. 3amucaTy PiBHSHHS TPAEKTOPIi pyxy 3emili, 3HalTHU BEJIUKY IMiBBICh
Ta EKCIICHTPUCHUTET.

3. 3aoaua. Po3B’skKITh PIBHSIHHS

4y? —4ycosx +1=0.

3ameeposriceno na 3acioanui

Hpuiimansnoi komicii YY imeni Muxaiina /I[pazomanosa

ITporokos Ne BIJT « » 2024 p.

T'onosa paxoeoi komicii Ilpauyvoeumuii M.B.
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7. PEKOMEHJIOBAHA JIITEPATYPA

Jlitepatypa 3 aaredpu, Teopii yuces Ta MATEMATHYHOI JIOTIKH

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

3asano C.T., Kocmapuyx B.H., Xayem b.M. Anrebpa u teopus uucen. Y.I1.-U Il — K.: Buma

mkona, 1977. — 400c. (1986. — 408c.)

3asano C.T., Jlesiyenko C.C., Ilunaceé B.B., Poxuyvkuti 1.O. Anrebpa 1 Teopis dYHCEN.

[Ipaktukym. Y.I. — K.: Buma mkona, 1983. — 232c¢.

3asano C.T., Jlesiwyenko C.C., Ilunaesé B.B., Poxuywvxkut 1.O. Anrebpa 1 Teopis YuCEN.

[Ipaktukym. Y.II. — K.: Buma mkona, 1986. — 264c.

Jluman @.M. MatemaTnuHa Jiorika 1 Teopis anroputmiB. Hapu. mociOHuk. — Cymu: Bun.

,,Caoooxkanmuna”, 1998. — 152 c.

Tpebenko J[.A., Tpebenxo O.0O. Anrebpa 1 Teopis umcem: Y 2 4. - K.: HIIY imeni

M.II. [Iparomanosa, 2018. - 4.2. - 500 c.

Tpebenko O.0O. MartemaTHuHa JIOTiKa 1 TeOpis aJIrOPUTMIB: HaBUYaJbHUM MNOCIOHMK ISt

opranizauii camocTiiiHoi poOotu cryneHTiB. - K.:HITY imeni M.I1.IparomanoBa, 2017. - 218 c.

Xpomoti A.B. MaremaTtnuna norika. — Kuis: Buma mik., 1983. — 208 c.

Xpomou A.B. 30ipHUK BIIpaB i 3a/1a4 3 MaTeMaTH4Hoi Joriku. — Kuis, 1978. — 160 c.
JlitepaTypa 3 reometpii

binoycosa B.IL, Invin I.I'., Cepeynosa O.I1., Komnosa B.M. Ananitnana reometpis. — K.: Buma
mkoja, 1973. — 328c.
boposux B.H., lxoseyv B.Il. Kypc Bumoi reomerpii: HaBuanbuamii nocionuk. — Cymu: BAT
«YHiBepcuTeTchka kHUTa», 2004. — 464 c.
Ipayvosumuii M.B. AnamitnuHa reomertpis. Teopis mpsAMUX Ha IJIOUIMHI B aHAJTITHYHOMY
Burisiai. — K.: HITY imeni MLII. [Iparomanosa, 2011. — 80 c.
Ipayvosumuii M.B. BextopHa anrebpa. — K.: HITY imeni M.IL. JIparomanosa, 2011. — 144 c.
IIpayvosumuii M.B. I'eomerpuuni neperBopenHs. — K.: HITY im. MLI1./Iparomanosa, 2010. —
128c.
IIpayvosumuii M.B. Ex3zamen 3 anamituunoi reometpii (I cemectp). — K.: Bua-so HITY imeni
M.IIL. [Iparomanosa, 2005.— 120c.
IIpayvosumuii M.B. Ex3amen 3 ananituanoi reometpii (II cemectp). — K.: Bua-so HITY imeni
ML.II. Iparomanosa, 2005.— 60c.
Cepeynosa O.11., Komnosa B.M. IlpakTukyM 3 IpOeKTHBHOI reomerpii. — M.: Buma mkona,
1971. — 188c.
Akoeeyw B.I1., Boposuk B.H., Bagpuxosuu JI.B. AHaniTuuHa reometpis: HaBuanbHUI TOCIOHUK.
— Cymu: BAT «YHiBepcuteTcbka kauray, 2004. — 296 c.
JlitepaTtypa 3 MaTeMATHYHOI 0 AHAJII3Y
Jlasuoos M.O. Kypc marematuanoro anainizy. Y.1-3. — K.:Buma mkomna, 1990, 1991, 1992.—
384, 392, 360c.
Kyopssyes J1./]. Matematnaeckuit ananus. T.1-2. — M.: Beictias mkoina, 1993.— 614c., 472c.
Hkine M.I. Maremarnunnii agaimis. U.1-2. — K.:Buma mxomna, 1994. — 424c., 430c.
Hlxine M 1., Konecnux T.B., Komnosea B.M. Buma matematnka. Ka. 1. — K.: JInubige, 1994.—
279c.
Hlxine M.1., Konecnux T.B. Buma matemaruka . Ka. 2.-3— K.: JIubigs, 1994. — 351c., 351 c.
Jlitrepatypa 3 Teopii iimoBipHOCTeil
Llegpmens 3.I". Teopis iimoBiprocteii: [Tinpyuanuk. — K.: Buma mkona, 1994. —192c.
HKanoak M 1., Kyzomina H.M., Muxanin I'.O. Teopist AUMOBIpHOCTE! 1 MaTEMaTHYHA CTaTUCTHKA.
— IMonTasa: «Jlokimia-Ky», 2009. — 500 c.
Tixman 1.1, Cxopoxoo A.B., Aopenxo M.H. Teopis #iMOBipHOCTEH i MATEMaTHYHA CTATHCTHKA.—
K.:Bumia mkoia, 1988.— 439c.
HKanoaxk M.1., Kyzemina HM., Muxanin I'.O. 36ipHUK 3a7a4 1 BIpas 3 Teopli KMOBIpHOCTEH 1
MaTeMaTH4HO1 cratuctuku. — [lonrtasa: «J{oBkiuist-Ky», 2009. — 724 c.
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