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1. MNOACHIOBAJIBHA 3AIIUCKA BCTYIIHOT' O PAXOBOI'O
BUITPOBYBAHHA (CIIIBBECIAN)

MeToro BCTymHOTO (paxoBOTO BUIIPOOYBAaHHS 3 MAaTEMaTUKU € KOHTPOJIb PIBHS 3arajbHOI
MaTeMaTUyHoOi KyJbTypd 1 TepeBipka (aKTUUHUX 3HaHb, YMiIHb Ta HAaBUYOK 3
dbyHIaMEHTaIbHUX PO3JUTIB MaTeMaTWMKH Ta METOIWKH HaBYaHHA MAaTeMaTUKH, SKi €
0a30BUMHU I YCIIITHOTO TMPOMOBKEHHS HAaBYaHHS IS JOCSTHEHHS CTYITEHS MaricTpa 3a
crnemianpHocTaMu E7 MaremaTtuka.

[Iporpama ex3amMeHy MICTUTh OCHOBHI 1 HAMOITBI BAXKJIUBI B 17CHHO-TEOPETUIHOMY i
MPaKTUYHOMY BIJHOIIIGHHI TUTaHHS 3 KypCIB JIHIAHOI anreOpu, anrebpu 1 Teopii dmcen,
aHaMITHYHOT 1 JaudepeHiiaTbHOi TeOMeTpiid, MaTeMaTHYHOTO aHaji3y, AuQepeHIiaTbHuX
PIBHSIHB, KOMIUIEKCHOTO aHai3y, Teopii HMOBIPHOCTEH 1 MATEMAaTUYHO1 CTaTUCTHKH,

MaTeMaTU4YHOI JIOTIKH, TUCKPETHOI MaTEMaTHKH, MATEMaTUYHOTO TIPOrpaMyBaHHS,
METO0JI0T1i MaTeMaTHUKH.

Ha icnuTi CTyaeHT NHOBHMHEH MpPOAEMOHCTPYBAaTH BMIHHS (OPMYIIIOBATH O3HAUYCHHS,
aKCIOMHM 1 TEOpEeMH, HACHIJKH 3 HUX, HABOAUTH MpPH HEOOXiMHOCTI UTIOCTpallii, MpUKIIaIy,
KOHTPIIPUKJIAAH, JOBOJUTH TEOPEMH 1 3aCTOCOBYBAaTH BIANOBIAHI (PaKTH MpU PO3B'S3yBaHHI
KOHKPETHHUX MaTeMaTHMYHUX Ta NPUKIaAHUX 3ajad. CTyIeHT Mae oKa3aTH IITMOOKE BOJIOIIHHS
aKCIOMAaTUYHUM METOJIOM, BMIHHS AaHAJIITUYHO MHUCIUTH Ta pPO3B A3yBaTH 3ada4yi 3
BUKOPHCTAHHSIM CHHTCTUYHUX Ta MTYYHUX MPUHOMIB.

Ex3aMeHOBaHI TOBHUHHI BOJOIITH TEOPETUKO-MHOKUHHOK 1 JIOTIYHOK CHUMBOJIKOIO,
OCHOBHUMH TOHATTAMH ainreOpu 1 Teopii yucen (anredpaiuna omeparlisi, rpymna, Kiuiblie, MoJie,
BEKTOPHUU TPOCTIp, JiHIAHA 3aJeXKHICTh 1 JIIHIIHA HE3aJeXHICTh, 0a3uc 1 PO3MIPHICTH
IpocTOpy, JIiHIMHI omepaTopd, MaTpUill 1 BHU3HAYHMKH, MPOCTI YHMCIA, MOAUIBHICTS,
KOHI'pYEHII1i, MHOTOUJIEHH Ta 1HIIE); MaTH YiTKE YSIBJICHHS PO OCHOBHI YHMCIIOBI CUCTEMH 1 iX
OyZOBy, BOJIOJITH HAaBHYKaMU pPO3B'SI3yBaHHSA CHUCTEM JHIMHUX pIBHSIHb, 3HAaTH OCHOBHI
apu(METHYHI 3aCTOCYBaHHS TeOpii KOHTPYEHI[1H TOMIO.

Ex3ameHOBaHI MarOTh BOJOMITH $IK TPYMOBOIO, TaK 1 CTPYKTYpPHOIO TOYKaMH 30py Ha
TEOMETPII0, Cy4YaCHUM aKCIOMaTHYHMM METOJOM, OCHOBHUMHU (paKTaMu €BKJIIOBOI Ta
HEEBKJIIJJOBUX T€OMETPIN; MaTH 3arajbHi ySBIECHHS MPO €JIEMEHTH 0araroOBUMIpHOI reoMeTpii
a(1HHOTO 1 €BKJIIIOBOTO MPOCTOPIB; BMITH 3aCTOCOBYBAaTH TEOPETHYHI 3HAHHS Ha MPAKTHII,
30KpeMa, J0 JIOBEIEHHS TeopeM 1 pO3B‘s3aHHS 3a7ady IIKUIBHOTO Kypcy TeOoMeTpii;
BUKOPHCTOBYBATH 3HAHHS TOIOJIOTI] MpPU O3HAYEHHI JIiHIM, TOBEPXOHb, MOBEPXOHb 3 MEXKEIO,
reOMETpUYHOTO Tijda Tomo. Ile o3Hauae, moO TmpH BIANOBIAI E€K3aMEHOBaHI TOBHHHI
MPOJAEMOHCTPYBATU JOCTaTHbO IIMPOKHUI MOMIA HA T€OMETPi0 Ta ii METOIU, a TaKoX Ha
€JIEMEHTApHY TEOMETPII0 3 TOYKHU 30pY BHUIIOi, TOTOBHICTh BHKJIAJIaTH IIKUIbHY T€OMETPIIO,
HEe3aJIeKHO BiJ TOTO Ha SIKi akcioMarwuill BOHA MOOyI0BaHA, TOOTO TOTOBHICTH MpAIIOBATU B
HIKOJT 32 Oy/Ib-IKUM TTOCIOHUKOM (IT1IPYYHUKOM).

Ex3aMeHOBaHI TMOBHHHI BOJIOAITH OCHOBHUMH TMOHSTTSMHM MaT€MaTUYHOTO aHalli3y
(pyHKIISA, TOCTIAOBHICTD, PSJI, TPAHMILI, HENIEPEPBHICTD, MTOX1/IHA, IHTETPaj, Mipa TOIIO); MaTH
YiTKE YSBJICHHS NP0 METPUYHHUI MpPOCTIp Ta OCHOBHI €JeMeHTapHi (yHKUIi AiicHOI Ta
KOMIUIEKCHOI 3MIHHOi1; BOJIOJITA HaBUYKaM{ OOYHMCIICHHS T'paHUIlb, MOXIJIHHUX, 1HTETPaiB;

3



BMITH PO3B'SI3yBaTH HAMMPOCTIMI THIN AU(EpEHIiaTbHUX PIBHSIHB; 3HATH 3aCTOCYBaHHS
nudepeHIiaIbHOTO Ta IHTETPAIBLHOTO YHCIICHHS, a TAaKOXK AU(EpeHIIabHUX PIBHIHB J0
PO3B'SI3yBaHHS MPAKTUYHHX 3a7a4.

3 Kypcy Teopii HWMOBIpHOCTEM 1 MaTeMaTHYHOI CTaTHUCTHUKUA alITypi€HTH MAarOTh:
NPOOEMOHCMPYB8AMU  3HAHHA AKCIOMAaTUYHUX OCHOB Teopii WMOBIPHOCTEH, BOJOMIHHS
MOHATTSIMU  «HMOBIPHICTh MOJli», «HMOBIPHICTh», «HMOBIpHICHA Mipa», «HMOBIPHICHUN
MPOCTip», 6MiHHA (HOPMYITIOBATH CTPOTI MAaTeMaTHUYHI O3HAUCHHS BUIAIKOBOI BEJIMYUHU Ta
GyHKIIT po3MONLTY, BHU3HAYATH YMCIOBI XapaKTEPUCTUKH (MareMaTU4HE CIIOJIBaHHS,
JHCTIEPCisl, CepeHE KBAAPATUYHE BIAXUICHHS) 7Sl IUCKPETHUX Ta HENEPEPBHO PO3MOIIICHUX
BUIAJIKOBUX BEIWYUH, OymMu 3HAUOMUMU 3 CXEeMOI bepHysmti, BMITU BUBOAUTH (HOPMYITY
MOBHOI WMOBIpHOCTI Ta (Gopmyny baiieca, BMITH 3aCTOCOBYBaTd TEOPETHUKO-WMOBIPHICHI Ta
CTaTUCTUYHI METONIU JI0 TOCIIDKCHHS PealbHUX MPOIIECIB.

Ex3ameHoBaHi MaloTh BOJOAITH OCHOBAaMHM MAaTeMaTUYHOi JIOTIKHM (OCHOBHHUMU
MOHATTSIMHU, MOJIEIISIMHU, PE3ylIbTaTaMU 1 METOJaMHU JOCIIPKEHb Y TaKUX PO3JALIaX Cy4acHOi
MaTeMaTuKH, SIK aiaredpa BUCIOBIEHb, YMCIEHHS BHUCIIOBIEHB, JIOTIKa MPEAMKATIB); MaTH
yABIEHHS TIPO (popmMasizoBaHUi akCiIOMaTUYHUI METOA MOOYI0BM MaTEMaTUIHHUX TEOPiid, HOTOo
OCHOBHI CKJIaJIOBI: MOBY, aKCIOMH, MpaBWJIa BUBOAY; MPOOJIEMHU HECYNEepeyHOCTi, MOBHOTH,
PO3B’SI3HOCTI TEOPIiH.

Ex3ameHOBaHI NOBUHHI 3HaTU: OCHOBHI MOHATTS JUCKPETHOI MaTeMaTUKH, YHIBEpCaJbHI
JTUCKPETHI MaTeMaThyHi MOJeNl 1 CHocoO0M iX JOCHIIKEHHS; BOJIOAITH  OCHOBHUMH
aNTOpUTMaMU 1 METOJaMH JUCKPETHOI MaTeMaTWKH, TEOPETHYHHUMH  IOJOKCHHSAMHU Ta
OCHOBHHMMH 3aCTOCYBaHHSIMU JUCKPETHOI MaTEMATUKH B PI3HUX 3a/1a4aX MaTeMaTHKU.

Ex3amenoBaHi moBUHHI OyTH 3HaOMI 13 Cy4YaCHMM MaTeMaTHYHUM anaparoM MoOyaoBU
Ta JOCHTIIKCHHS ONTHUMI3AIIMHUX MOJeeil; BMITH 3aCTOCOBYBaTH METOIMU Ta aJITOPUTMH
3HAXO/PKEHHS ONTHUMAJIBHOTO PO3B’SA3KYy 3ahad JIHIHHOTO, IJIOUMCETBHOTO, HEIIHIHHOTO,
CTOXaCTUYHOTO Ta JUHAMIYHOTO TIporpaMyBaHHS (po3B’s3yBaTh 3aJady JIiHIHHOTO
nporpaMyBaHHs TpadiyHUM Ta CUMIUIEKCHUM METOA0M; OyayBaTH ABOICTI 3ajadi, 3HAXOAUTU
pPO3B’SI3KM MpPsAMHX 1 JBOICTMX 3ajad; poO3B’sA3yBaTW TPAHCIOPTHI 3aaadl Ta 3aaadi, II0
3BOJSTBHCS 7O TPAHCHOPTHUX; PO3B’A3yBaTH 3ajiadi MUIOYUCEIHHOTO Ta JAPOOOBO-JIIHIHHOTO
mporpaMmyBaHHs; OyayBaTH HEMIHINHI MOJEIl Ta 3HAXOAWTH iX ONTUMAJIbHHUM PO3B’SI30K;
BUKOPHCTOBYBAaTH METOAM JUHAMIYHOTO TMPOTPAMYyBaHHS TMPU PO3POOI ONTUMATHHUX
CTparerii JiAABHOCTI MIANPUEMCTBA; BUKOPHCTOBYBAaTH TEOPI0 1rop TIpU  PpoO3poOIl
ONITUMANIbHUX CTPATEriii B KOH(MIIKTHUX CUTYAI[isiX; BUKOPHUCTOBYBAaTH METOIU CTOXACTUYHOTO
porpamMyBaHHs MPU Po3po0Ill ONTUMAIBHUX CTPATETiil B yMOBaX HEBU3HAYEHOCTI).

2. KPUTEPII OLIIHIOBAHHSI 3HAHb ABITYPIEHTA HA BCTYITHOMY
PAXOBOMY BUITPOBYBAHHI
(TLJIBKH JUISI TPOMAJISIH YKPATHH)

3a wkanorw Busnauennsn Xapaxmepucmuxa 6ionogioeit avimypicnma
YHigepcumem
y HA NUMAHHS MEOPEMUUHO20 3MICHLY HA NUMAHH3
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nPpaKmuynozo micmy
0-99 6anu Hus3zvxuii AOITypieHT HE  YCBIIOMIIIOE Ob6csar pos3B'szaHuX 3agad <

3MICTY THTaHHS OineTy, Tomy 50%. VY abitypieHTa BiICYTHS
HOTO BIAMOBIOH HE MAE MPOCTOpOBa ysABa, HEOOXimHa
0e3mocepeHBOr0  BIAHOWICHHS 1O | IUIS pO3B'SA3yBaHHA 3afadi.
IIOCTaBJIeHOro nuraHHs. HaseHa
TTOBHA BIICYTHICTh ~ YMIiHHSA
MipKyBaTH.

100-139 6anie | 3adosinenuir | Binnosixi Ha nuTaHHsA OineTy O6csr po3B's3aHUX 33134
HOCATH (PparMeHTapHUI Xapakrep, y Mexax 50-75%.
XapaKTepHU3yIOThCS BiATBOPEHHAM AOITypi€HT TOraHo
3HaHb HA PiBHI 3aram'sITOByBaHHSI. BoOJIOAi€ TpaiyHUMU
AOBITypi€HT TOBEPXOBO BOJIOIIE 3aco0amMHu BiATBOPEHHS
YMIHHAM MipKyBaTH, HOro [POCTOPOBHX BJIACTHBOCTEN
BiJINOBI/II CYNIPOBOKYHOTHCS [PEIMETIB Ha [UIOIUH]
JPYTOPSTHAMHU MipKyBaHHAMH, K
1HKOJIN HE MalOTh
0e31ocepeIHLOrO BiTHOLICHHS JI0
3MICTY 3alTUTaHHS.

140-169 6anie | Hdocmammniii | Y BiInoBigsgx Ha NUTaHHS OineTy O6c¢sr npaBUIBHO
JIOITYCKAIOThCS JesIKi HETOUHOCTI po3B's3aHux 3a1a4 >75%.
a00 MOMUJIKH HEPUHLIUTIOBOTO Pesynbrar po3B's3yBaHHS
xXapakTepy. AGITypieHT 3aJ1adi MICTHTh OKpeMi
JIEMOHCTPYE PO3YMIHHS HETOYHOCTI 1 He3HAYHI
HaBYAJILHOTO Marepiajy Ha piBHI IIOMMUJIKH.
aHaiizy BmactuBocteit. [lomiTHe
MIparHeHHs a0iTypieHTa JIOTIYHO
PO3MIpPKOBYBATH IIPH BiAMOBiAi HA
MUTaHHA Oinera.

170-200 6anie Bucoxkuii AOiTypi€HT Jja€ IOBHY 1 pO3TOPHYTY OO6csT TpaBUIIHLHO
BiJINIOB1JIb HA MMUTaHHS OiIETY. Horo po3B's3anux 3aga4 =100%.
BIJMOBIII CBiTYaTh PO PO3YMIHHS Koxxna po3B'sizana 3amada
HaBYaJbHOIO MaTepiaily Ha piBHI CYNPOBOIKYETBCS
aHaHisy IPYHTOBHUM IMOSICHCHHSIM.
3aKOHOMIPHOCTEH, AGiTypieHT 06e3  TOMMIIOK
XapaKTepU3YIOThCSA JIOTIYHICTIO 1 BiATBOpIOE
TMOCJTiIOBHICTIO CY/DKeHB, 0e3 MPOCTOPOBI BIACTHBOCTI
BKJIIOUEHHS BUIIAJIKOBUX 1 IIPEAMETIB Ha IUIOMIHHI
BUTIAJIaHHS ICTOTHUX 3 HHX.

Axmo abiTypieHT MmiJ Yac BCTYNMHOIO BUIPOOYBaHHS 3 KOHKYPCHOTO MpPEAMETY
HabpaB 0-99 GamniB, TO JaHa KUTHKICTH 0alliB BBAYKAETHCS HE JOCTATHHOIO JIJIS IOMYCKY B
y4acTi y KOHKypcHOMY Bizoopi 1o YV imeni Muxaiina [[paromanosa.

OuiHioBaHHS pIBHSA 3HaHb AaOITypi€EHTIB MPOBOAUTHCS KOXKHUM 13 YJICHIB
OPEeIMETHOI KOMICIi OKpeMO, BIAMOBIAHO J0 KPUTEPIiB OLIHIOBaHHS. 3arajdbHUM Oal
piBHS 3HaHBb a0ITypi€HTa BUBOJIUTHCS 3a pe3ybTaTaMUd OOTOBOpPEHHS

0COOHMCTHX OIIIHOK BiAMOBiAeH aliTypieHTIB. bamu (OuiHKH)

OLIIHIOBAHHS
qjeHaMu KoMicii
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BCTYMHOTO ()axoBoro BHUIPOOYBAHHS BUTOJIONIYIOTHCS TOJIOBOIO MPEAMETHOI KOMicii
yCiM a0iTypieHTaM, XTO TPUHMAB y4acTh Y BUIIPOOYBaHHI IMICIIS 3aKIHYCHHS 1CTTUTY.

3. KPUTEPII OLIIHIOBAHHSI CIIBBECIIH

daxoBa KOMICISI aHATI3y€e PE3yJbTaTH CIIBOECIAM METOJIOM EKCIIEPTHOI OIIHKW M
KOJIET1AIbHO TPUHMAE PIMICHHS: MPO «PEKOMEHIOBAHO IO 3apaxyBaHHI» a00 «HE
PEKOMEHIOBAHO 10 3apaxyBaHH».

4. 3MICT ITPOI'PAMU ®AXOBOI'O BUTTPOBYBAHHA (CITIBBECI/IN)
4.1. MATEMATUKA: OCHOBHI ®AKTHU TA TEOPEMUA

4.1.1. Anredpa i Teopis yuceJ

I'pynu Ta ix miarpynu. @akrop-rpynu. CymMikHI Kacu 1 Teopema Jlarpanxa.

T'omomopdizmu Ta i3oMopdizmMu anreOpaiyHUX CTPYKTYP.

Konrpyenuii. Ix BracTuBocti Ta 3acTocyBanns. JIiHiliHi KOHTPyeHIIii 3 OTHUM HEBiJOMUM.
Muorounenn Hang uucnoBuMmu mnojasamu: C, R, Q (3BigHICTH Ta HE3BIOHICTH, KaHOHIYHA
¢opma).OcHOBHA Teopema anreOpH.

Kopeni MHOrOusIeHa (ICHYBaHHS, KIIBKICTh, KpaTHICTh). Teopema besy.

Cucremu JNiHIMHUX OAHOPIIHUX PIBHSIHb, ICHYBaHHS HEHYJIbOBOTO PO3B’A3KY.

Cucrema TpbOX JIHIWHUX PIBHSHB 3 TPhOMa HEBIIOMUMHU. MeToau i1 po3B’si3aHHS.

Uucnosi ¢yskmii. Yucno 1 cyma HaTtypanbHHX AUTbHHKIB. L{ima 1 qpo6oBa 4yacTHHH Ai1MCHOTO
yrcna. @ynkuis Eiinepa.

9. JliniiiHi onepatopu. BiacH1 3HaueHHs Ta BJIacHI BEKTOpH. IHBapiaHTHI MiIPOCTOPH.

Eall ol e

®© W

4.1.2. T'eomeTpist

1. BexropHuii 100yTOK BEKTOPiB, HOTO BIACTUBOCTI Ta 3aCTOCYBaHHS.

Merton koopauHat Ha miomuHi. [lonspHa cuctema koopauHar. [Ipsima, koo, emninc, rinepoosna

Ta napaboja B MOJSPHUX KOOPAMHATAX.

OnrtuyHa BIacTUBICTH Napabosoiga oOepTaHHs Ta i1 3aCTOCYBaHHS.

Teopema npo reomMeTpu4HUN 3MICT JiHIHHOI HEPIBHOCTI 3 IBOMA 3MIHHUMH.

5. OcHOBHa Teopema PO PyXH IUIOLUIMHU Ta ii 3acTOCyBaHHSA. AHATITMYHUM BHpa3 pyxiB 1 iX
knacugikaiii.

6. AunrebpaiuHuil mMeron po3B’s3aHHA 3a7ad Ha moOynoBy. Kpurepiif po3B'si3HOCTI 3amaui Ha
noOy0By LUpPKyJIeM Ta JjiHilkoro. Kinacuuni 3amaui Ha moOy/oBYy, SIKi HE pO3B’SI3yIOThCS 3a
JIOTIOMOTOIO ITUPKYJIS Ta JTIHIHKY.

7. Axcioma JlobaueBckoro, KyT napaneiabHocTi, ¢pyHkuisa JlobaueBckoro. Cyma KyTiB TPUKYTHUKA
Ha tromuHi JJobaueBcKoro.

8. HemepepBHi  BimoOpakeHHs ~ TOHOJOriyHUX  mpoctopiB.  Kputepiii  HemepepBHOCTI
BiTOOpaskeHHSI.

Rl

4.1.3. MareMaTHYHHUH aHAJTI3

—

BrnactuBocTi QyHKI1IiM HENEpepBHUX Ha BiPI3KY.

2. 3niyeHHI MHOXMHHU. TeopeMa Mpo iCHYBaHHS HE3JIIYEHHUX MHOXHH. MHOXWHHU TOTYKHOCTI
KOHTHHYYM.

[Tepmma i1 npyra Ba)xIMBI TPAHHUIII.

4. Teopema KanTtopa mpo 3B’s130K piBHOMIPHOI HENEPEPBHOCTI PYHKIIIT 3 HEMIEPEPBHICTIO.

b
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8.
9.

10.

11

13.
14.

Excrpemymu @ynkuii omgniei 3miHHOi. HeoOximHa ymoBa exctpemymy. JloctaTHi ymoBH
eKCTpEMYMY.

Busnauenuil iHTerpanm i3 3MIHHOIO BEpXHbOIO MEXero IHTerpyBaHHs. Dopmyna
Hsrorona-Jleii6nina.

HudepenuiioBHicTy ¢yHKUii Oararbox 3MiHHMX. JlocTaTHs yMmoBa audepeHIiHOBHOCTI
byHKITiT.

3Hako3MiHHI paau. Teopema JleiiOHia. AGCOTIOTHO Ta YMOBHO 3015KH1 UHCIIOBI PAIH.
BrnactuBocCTi piBHOMiIpHO 301KHHUX (DYHKITIOHATBHUX PSIIB.

[aTerpan Big QpyHKLIi KoMIUIeKCHOT 3MiHHOI. [HTerpansHa Teopema Komri.

. [loBHOTa METPUYHUX MTPOCTOPIB, MPUKIA/IH.
12.

KoMmakTHi MHOXUHHU B METPUYHOMY MpocTOpi. Kputepiit KOMIaKTHOCTI MHOXHHH B POCTOPI
R.

Teopema baHaxa mpo HEPyXOMYy TOYKY CTHCKYFOUOTO BiToOpakeHHs Ta 11 3aCTOCYBaHHS.
Teopemu mpo CTPYKTypy 3arajibHOTO PO3B’S3KYy JIIHIMHOTO OJHOPIJHOTO Ta HEOTHOPITHOTO
PIBHSIHHS BUIIIOTO TOPSKY.

4.1.4. Teopis iiMoBipHOCTEH | MaTEMaTHYHA CTATHCTHKA

e

~

VmogipuicHuit mpocTip. Pi3Hi mijxoau 10 o3HaueHHs iiMOBipHOCTI. BracTuBoCTi iiMOBipHOCTI.
dopMynu HMOBIPHOCTI CyMH Ta TIOOYTKY JTBOX MOIIH.

dopmyra moBHOI iiMoBipHOCTI. Popmyna Baifeca.

[TocninoBHICTE HE3aNSKHUX BUIPOOYBaHb. DopMmyna sl HaWO1IBII HMOBIPHOTO YHICIIA TIOSB
nofii A B cepii 3 n He3aJlIeXHUX BUIPOOYBaHb.

BunankoBa BenuumHa, i po3moAul, (YHKIIS pPO3NOAUTY BHUMNAAKOBOI BEJIWYMHH Ta il
BJIACTUBOCTI.

UucnoBi XapakTepUCTUKU PO3IMO/IITY BUMAJKOBUX BEJIMYUH Ta TXH1 BIaCTUBOCTI.

ToukoBi Ta iHTepBaNbHI OLlIHKA TapaMeTPiB IT'eHepaTbHOT CYKYITHOCTI.

[lonsTTs cratcTuyHOi rinoresu. [lepeBipka cTaTUCTUYHUX TIIOTE3.

4.1.5. MaremMaTu4Ha JIOTiKa

Anrebpa BucnoBineHb. Omnepanii Haj BUCIOBICHHAMH. @DOpMyIM JIOTIKM BHCJIOBJICHB,
knacudikamis  Gopmyn. IlpaBuia mMiACTaHOBKM Ta BUCHOBKY JJISI OAEp)KaHHS TaBTOJOTIH.
PiBHOCunbHI popmynu. Teopema mpo 3aminy.

[Ipo6nema BupimeHHs B anreopi Buciaopienb. Kon tonkrueHa (KH®) Ta n1u3’touktuBHa (JJTHD)
HOpMalibHI GopMu ¢Gopmynu anreOpu BUCIOBIEHb. 3BeneHHs ¢opmyn no KHO (JHD).
Kpurepiii TtaBrosnorii Ta cymnepedHocTi (opmyn Ha OCHOBI HOopMmainbHUX (opMm. Jlockonami
HOpMaJIbH1 POPMH.

Jloriune ciigyBaHHs Ha 0a3il anreOpu BHCIOBICHb. O3HAYEHHS JIOTIYHOTO HACTIAKY (hOPMYIIH
(MHoxuHM (opmyn). Kputepiit noriyHoro ciigyBaHHs. JlOBeIEHHsS JIOTIYHOTO CIIiAyBaHHS
METOJIOM PE30JIONIi. 3HAXOPKEHHSI JIOTTYHUX HACIIKIB 13 TirmoTes.

Jlorika npenukatiB. Onepauii Hajx npenukaramMmu. OOpMyny JIOTIKM IPEIUKaTIB, Kiacu(iKaiis
dhopmyi. [aTepnperarist popmyiu, Mok, JIoriuHO 3aranbHO3HAUYII (POPMYJIH.
PiBHOCHIIBHICTH  (popMysd. OCHOBHI PIBHOCWJIBHOCTI JIOTIKM TpeAuKaTiB. 3BeAeHa Ta
BUIIEpE/DKEHa  HOpMaibHI (opMu Joriku mnpenukari. [IpobGmema BupimieHHS B JOTII
MIpeIMKaTIB.

Jloriyne cmigyBaHHS B JIOTINI TpeaukariB. BimacTtuBocTi soridHoro cmimyBaHHs. Kputepiit
JIOT1YHOTO CITiTyBaHHS.

dopmanbHi akcioMatu4Hi Teopii. YucieHHs BucnoBieHb (angasiT, (OPMYNTH, aKCiOMH,
npaBwia BuBOAy). BuBigHi ¢opmynu. BusigHicts 3 rimore3. Merareopema nenykuii Ta
HACJHIJIKY 3 HEI.

3B’A30K MDK TaBTOJIOTiIMH anreOpu BHCJIOBJICHb 1 TEOpEMaMH YHWCIEHHS BUCIIOBIICHb.
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Hecymnepeunicth, MOBHOTa 1 PO3B’SI3HICTH YHWCJICHHS BHUCJIOBICHb, HE3AJICKHICTh aKCIOM
YHCIIEHHSI BUCJIOBJICHb.

4.1.6. IluckpeTHa MaTeMaTHKa

1. Meton reneparpuc B komOiHaTopuili. Yucna CTipiiHra nepuioro Ta Apyroro pomay.
OcHOBHI 03HaueHHs Teopii rpadis, pizHOBHIM TpadiB. O3HAUEHHS HEOPIEHTOBAHOTO rpada.
PiznoBunu rpadis. I[3omopdizm rpadis. Ilinrpadu. Omepauii Hang rpadamu. Oneparis
BWIy4YeHHs peOpa. Omepartiss BuimydeHHs BepmmHu. Omeparisi BBeaeHHs peOpa. Omneparris
BBEJICHHS BEpIIMHKU B peOpo. Onepartist 00’ eqHaHHsS rpadis.

3. Mapmpytu, HHUKIH, 3B’sI3HICTh. BractuBocTi perynasipuux rpacdiB. BracTUBOCTI 3B’sS3HHX
rpa¢iB. MeTpuuHi XapaKTepUCTUKHU 3B’ I3HUX IpadiB.

4. Tlnocki i mutanaphi rpadu. ['pani muockoro rpada. @opmyna Eitnepa. Po3dapOysanns rpadis.
XpoMaTuyHe YUCIO.

5. O3sHauenHs aepeBa. BmactuBocTi aepeB. dyHIameHTanbHa cucTema IHMKIIB Tpada. OcToB

HAaMMEHILIO1 Baru.

binapsi BigHOMIEHHS 1 oprpadu.

Pi3nunieBuii oneparop Ta oro BIaCTUBOCTI. Y3arajabHeHUH ctemiHb. OOYHMCICHHS CKIHYCHHUX

cyM. PizHui Bunux nopsaakis. CyMu CTETEHIB.

8. Pi3HuueBi piBHAHHSA TNepIIOro mMopsaky. JIiHifHI OXHOpiAHI PI3HUIEBI PIBHSAHHS JIPYroro
MOPSI/IKY.

e

4.1.7. MareMaTH4He NPOrpamMyBaHHS

1. TIpeametr maremaruunoro nporpamyBanas (MII). Knacudikamis 3amgaa MII. 3aransHa 3amgaua
JHIAHOTO TIporpamMyBaHHs. [ padiuHnii Ta CUMIUIEKCHUM METOAM PO3B’ I3aHHS 3a/1a41 JIIHIITHOTO
IIpOrpamMyBaHHS.

2. JlBoicTicTh y 3amavax niHiiHOTO TporpamyBaHHs. [loHsTTs nBoictocti. IlpaBuna moOymoBu
nBOICTUX 3amad. Teopemu apoictocti. [IpukmamHa iHTEepripeTallis IBOICTOT 3a1adi JIIHIHHOTO
MporpamMyBaHHS.

3. TpancnoprHa 3anada. [locranoBka TpancnopTHoi 3afavi. Buau TpancnoptHux 3anad. Meroau
moOy0oBH OMOPHUX PO3B’S3KIB TPAHCHOPTHOI 3adadi. MeToa MOTEHIIaTiB 3HAXOKCHHS
ONITUMAJIFHOTO PO3B’ 3Ky TPAHCTIOPTHOI 3a7a4i. 3a/1a4i, 10 3BOASTHCS 10 TPAHCIIOPTHOT 3a/1aui.

4. IlinouncensHe nmporpamyBaHHs. [locTaHOBKa 3a/1adl UIOUYMCENBHOTO MporpaMyBaHHs. MeTon
T'omopi. Meton “rinok i mex”. [Ipukiaau mioYMCcEeTbHUX 3aa4: 3a/1aya KOMIBOsDKepa, 3a1a4da
IUTaHYBAaHHS BUPOOHUYOT JIiHI1, 3a/1a4ua ONTUMAaJIbHOIO MPU3HAYECHHS.

5. Enementn Tteopii irop. OcHOBHI MOHATTS Teopii irop. MarpuuHni irpu aBox oci6. Ilmarikna
Marpuud. [pa B unctux crparerisix. MinimakcHi ctaprerii. CijyioBa Touka. 3MillIaHi cTparerii.
3BeZIeHHs 3aj1avi rpu ABOX 0ci0 /10 3a/1a4i JIiIHIHHOTO MPOTrpaMyBaHHSI.

6. Heminiline  mporpamyBanHs.  [locTaHoBka — 3ajadi  HENIHIHHOTO  NPOrpaMyBaHHS.
HpoGoBo-miHiitHe  mporpamyBaHHs. [padiuauit Merom. Meron MHOXHUKIB Jlarpamka.
I'papientanii metox (Meron fxo0i).

7. Hunamiyae mnporpamyBanHs. I[locTaHoBka 3agayi JUHAMIYHOTO MpOrpamMyBaHHsS. OCHOBHI
NoHATTA. [IpuHIMNM onTUManIbHOCTI. baratokpokoBuii mporec MPUHHATTA pimieHb. Metof
PEKYpPEHTHUX CITiBBITHOIIICHb.

8. CroxacTHuHEe TNpOrpaMyBaHHS. 3arajbHa MaTeMaTHYHa MOCTAHOBKA 33/1a4l CTOXaCTUYHOTO
nporpamyBaHHs. Knacudikailis 3a1a4 cTOXaCTHYHOTO MPOTpamMyBaHHsA. MeToau iMiTaIriitHoro
MoientoBaHHs. OCHOBHI METOJIU pO3B’sI3yBaHHsI OTHOETATHUX cTaTHyHUX 3aaa4 CII.

4.3. TUITOBI 3A 1AY1

1.

beperu piuku — aBi mapanenbHi npsmi. [lo pizni Ooku Bixg piuku 3HaxomsThes cena A i B. Jle
noTpibHo moOyayBatu mict MN uyepe3 piuky (MN nepneHaukyiasipHuid Oeperam), mo0 HUIAX
AMNRB 6yB HaliKOpOTIIUM?

B pesepByap, skuil mae (opMy npsMOro KpyroBoro KOHYCa, OIYIIEHOIO BEPIIMHOK BHM3,
HAJIMBAETHCS PiMHA 3 MOCTIMHO MBUAKICTIO a(M?/C). 3 KO IBUAKICTIO MiJBHILYETHCSA PIBEHD

8



11.

12

13.

14.

15.

16.

17.

18.

19.

h pimuHU B pe3epByapi, SAKIIO0 HOTo BUCOTa IOopiBHIOE H(M), a paaiyc ocHOBH R(M)?

Baron nagzemHOi 3ami3HuIll, SKUW MPOXOAWTH HA BUCOTI 9 M Hax 3emiielo, B JIEIKUH MOMEHT
3HAXOAWTHCA HaJ TPaMBaHUM BaroHow, mio ixe. lllnsxu ix yTBoproroTh npsmuii KyT. [IIBuAKiCTh
nepuioro BaroHa v ;= 12m/c, gpyroro — v ,= 6m/c. 3 SKOI HIBHIKICTIO Oyae 301IbIIyBaTuCh
BiJICTAaHb MK HUMU Yepes ¢ = 6¢?

Bapricth giamanTta nponopiiiiina kBajapary ioro macu. [Ipu oOpo0iii giamManT OyB pO3KOJIOTUI Ha
JIB1 4acTUHU. SIKI MacHW IMX YaCTHH, SKIIO BIJOMO, IO BapTICTh JlaMaHTa OyJ0 MaKCHMalbHO
BTPAYCHO.

Binkpurtnii 6aceiin 3 kBagparHuM gHoM Mae 00’eM 108 m°. SIki moBunHi OyTH po3mipu Gaceiina,
100 Ha 0OKJIaJaHHs MO0 CTIHOK 1 THA MIIIIO HAaMeHIIe Marepiany?

Binpizok 3aBHOBKKH [ pO3NITMIM HA TPU YACTHHM, BUOHWpAIOUM OyIdb-sIKi JB1 TOYKW MOJILTY.
3HalTH UMOBIPHICTH TOTO, IO 3 TPHOX YTBOPEHHUX BIAPI3KIB MOXKHA CKJIACTH TPHUKYTHHK.

BikHo Mae popmMy npsMOKYyTHHKA, 3aBEPLICHOTO 3BepXy MiBKpyrom. [lepumerp BikHa SMm. Sxumu
MaroTh OyTH PO3MipH BiKHA, II0O BOHO MPOIMYCKalo HAWOLIbITY KUIBKICTh CBIiTIA?

J{Ba ripchki MHUCIMBCBKI TOCTIOAApCTBAa 3alMArOThCS 3aroTiBjeio MymHuHU. [lepmie mae ckian B
nyHKTi 4, a apyre — B myHktax Bi C. Biacrani MK IMYHKTaMH OJHAKOBi 1 JIOPIBHIOIOTH 1.
[TpsiMosiHiitHA 3ali3HUI TTPOXOANWTH Yepe3 cepeauHu BinpiskiB AB1 AC. Bubparu micue ms
OymiBHMIITBA CHUIBHOI AJ11 000X TOCIIOJAPCTB MEePEBAIOYHOT 0a3M Ha 3alli3HUII TaK, 0O BUTPATH
000X rocrmofapcTB Ha MEPEeBE3CHHS BAHTAXKY BEPTOIHOTAMHU, SIKi 3[1HCHIOIOTHCS OJMH pa3 Ha JICHb
3 KOXHOTO 3 TyHKTIB A B C , ,, Oyl OJHAKOBUMH, SIKIIIO B1JIOMO, IO TPAHCTIOPTHI BHUTPATH HA
NepeBe3eHHs MPSMO MPOTOPLIiKHI KBaApaTy BiJICTaHi.

3 yCiX TPUKYTHHUKIB 33J]aHOTO IMEpUMETpa 2p BU3HAYUTH TOH, SIKUH Ma€ HAaHOIBITY TUTONTY.

. . . . 0
. I[Ba JIITaKu JICTATb TOPU3OHTAJIBHO Ha OJHIM BHUCOTI I KYTOM 120 OIWH OO0 OAHOro 3

OJTHAKOBOIO IIBUJKICTIO V. Y JEAKMA MOMEHT 4acy OJMH 3 JITaKiB MPUJIETIB B TOUYKY HEPETHHY
LUISAX1B, a APYTUil B 1Iell MOMEHT 3HAaXO/MBCS B KM BiJl HET (HE JOJETIBIIU J0 TOUYKH MEPETUHY).
Yepes sikuil yac micis [bOTO0 MOMEHTY BIJICTaHb MIDX JiTakaMu Oyzie HaliMEeHIIOw?

JIBa maporiaBu pyxaroThCs TMEPHEHAUKYIIPHUMU Kypcamu 31 mBuakoctsmu 30 1 40 &m/rof
BIJIMIOBIZTHO. Y MOYaTKOBHI MOMEHT 4acy nepmuii 3Haxoausces 3a 100 kM, a npyruit — 3a 300 km
BiJl TOUKHM NEpeTHHY JiHii pyXy. Uepe3 skuii yac BiicTaHb MDXK MapoIruiaBamMu Oy/e HaltMeHII00?
OOYHUCIIUTH L0 BIACTAHb.

. JIBa cynHa MOBHMHHI MiJiMTH 10 onHoro mpuyainy. [1osBu cyaeH — He3aJexHl BHITAJKOBI MO,

PIBHOMOXJIUBI TIPOTATOM J0OW. 3HAWTH WMOBIPHICTH TOTO, IO OJHOMY 3 CYACH IOBEICTHCS
YeKaT! 3BUTPHEHHS MpHYaIly, SIKIIO Yac CTOSHKH IEPIIOro CyAHa — OIHA TOAMHA, a IPyroro —
IIB1 TOOUHU.

JBoe mromeit Maju 3yCTPITUCh B TMEBHOMY MICIIi MK CbOMOIO 1 BOCBMOIO TOAMHOW. BoHH
JIOMOBHJIMCh, 110 KO)KEH YEKAa€ 1HIIOTO MPOTITOM YBEPTi TOAUHH. Slka MMOBIpHICTB TOTO, 110 BOHH
3yCTpPIHYTHCS ?

JlucK, KUHYTUH CIIOPTCMEHOM IIiJ] TOCTPUM KyTOM JO TOPU30HTY, BIIAB Ha BIACTaHl 52 M Bif
MIOYATKOBOTO TIOJIOKEHHA. BU3HaunTH mapamerp napaboiiyHOi TPAEeKTOpii, SKy OMHCaB IHCK,
SIKIIIO0 HaWO1IbIIa BUCOTA, SIKOi BiH IOCAT, TOpiBHIOE 10 M.

Hinsaka 3emiti Mmae GopMy piBHOCTOPOHHBOTO TPUKYTHHKA. 3HAUTH JOBKHHY HAHKOPOTIIOI MEXI,
110 CTIOJTyYa€ /1Bl CTOPOHHU AUISHKY 1 JUIUTH 11 HA 1B1 PIBHOBENHUKI (DIrypH.

Jns  BUTOTOBJIGHHS METAJIEBOTO KapKacy TMaBUILHOHY TPOMIYHMX POCIMH y  Qopmi
napanenierninena 3aBe3eHo ApiT 3aBHoBkku 2880 M. fAkuMu MaioTeh OyTH BHMIpH  KapKacy
HaNO1IBIIOr0 00’ €My, SIKIIIO BUCOTA MaBUILHOHY BTpUYi OUIbINA 32 IIHUPUHY?

Jns cknagaHHg eK3aMeHy CTyldeHTaM HeoOxinHo miarotysatd 30 murtasnb. 3 25 cryaentiB 10
MiAroTyBaid BCl mUTaHHA, 8§ — 25 mutanb, 5 — 20 nmutanb 1 2 — 15 mnwurane. CTyAeHT, SKOTO
BHUKJIMKAJIM, BIIMOBIB HA TIOCTaBJICHE 3allUTaHHs. 3HANITh HMOBIPHICTH TOTO, IO IIEH CTYJCHT: a)
HiArOTYBaB BCi MUTAHHS, 0) MIATOTYBaB TUIBKU MOJOBUHY IHTAHb.

Jlst mpoBeIeHHs CIOPTUBHUX 3MaraHb MOTPIOHO MOOyAyBaTH HAWAOBIIY Tpacy, MO 3’ €AHYE TPU
nyHKTH A, B 1 C npsIMONIHIMHUMH JUITHKAMH TakK, 100 Il MyHKTH 3HAXOWINCHh Ha OJTHAKOBIN
BIJICTaHI BiJ cmocTepexHoro nmyHkty D, a myHkr C OyB piBHOBignaneHuit Big A 1 B. Sk
pO3MICTUTU TyHKTH A, B, C, ipu yMOBI, 1[0 BiICTaHb MIX MyHKTamMu 4 1 D nopiBHIo€ d?

Jns Tppox 3emilepoOOHUX pIBHOMOTYKHUX TOCIOAApPCTB NOTPIOHO mOOynyBaTu  CIIJIbHE
3epHocxoBHe. Jle BuOparu micie /it OyliBHUITBA, 1[00 BUTPATH TOCIOJAPCTB HA MEPEBE3ECHHS
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

3epHa OyJau MiHIMaJIbHMMHM, SKIIO BiJIOMO, IIO BOHH JIOPIBHIOIOTH KBaApaTy BiACTaHi, Ha 5Ky
3/IIACHIOIOTHCS NEPEBE3EHHS, 1 BUKOHYIOTHCSI OIHAKOBUMH TPAHCIIOPTHUMHM 3aco0amu?

I3 20 cryneHTiB, sKki NpUHIIIM HAa €K3aMeH, § MIATOTOBIEHI BiAMiHHO, 6 — no0pe, 4 —
nmocepenHbo 1 2 — moraHo. B ex3amenamiiinux Oinerax € 40 nurtans. CTyaeHT, AKuH
MiTOTOBJIICHUN BIIMIHHO, 3HA€ BCI MUTaHHS, A00pe — 35, mocepenrpo — 25 1 morano — 10
nuTaHb. Jleskuil CTyIeHT BiANOBIB HA BCl 3 mUTaHHA Oinera. 3HAIITh HMOBIPHICTh TOTO, 1110 BiH
TMITOTOBIICHUM: &) «J100pe»; 0) «IOTaHO.

3 MigHOrO Kpyra pazuiycoM R BHpi3alOTh CEKTOp 3 LEHTPAJbHUM KyTOM 0 3 HBOTO CKPYYYIOTh
KOHIYHY JiliKy. [Ipu sskoMy 3HaueHHI KyTa 000’ €M Jiiiku Oyne HaWOiIbIIIM?

3 nporty, HoBXHHA sikoro / , Tpeba BHTOTOBHUTH KapKac MPSIMOKYTHOTO Mapajenerninena 3
HaOLIbIIUM 00’ €MOM. 3HAWTH pO3MIpH LIBOTO Mapajenenimnena.

3a MeBHHWM MPOMDKOK Yacy TPH TOKapl pa3oM BHUTOTOBJAIOTH 60 1eTaneil, mpuyoMy 3a Ieu
IPOMDKOK 4acy MepIInid 1 APYTHid TOKap BUTOTOBISIOTH B 3 pa3u Ouiblle, HIK TPETiH, a mepmi i
TpeTiii — B 2 pa3u Oinblie, HiXK Ipyruil. CKUIbKH JeTaieil BUTOTOBJISIE KOKEH 3 TOKApiB 3a e
yac?

3eMJIsl pyXa€eTbes MO TPAEKTOPIi, IO € IEeSKUM FeOMETPUYHUM MICLEM TOYOK, SIKE BOJIOJIE TAKOIO
BJIACTUBICTIO, 1[0 CyMa BIJACTaHEW BiJl OyJab-AKOI MOTO TOYKM A0 ABOX (PIKCOBAHUX TOUOK €
BelMuMHA crana. Bimomo, mo CoHIle 3HAXOAUTHCS B OAHIN 3 1HX (QikcoBaHHX TOYOK. HaiimeHia
BifcTanb Bif 3emiui no CoHus HaOmmkeHO nopiBHIOE 147,5 MIIH. KiTOMETpiB, a HaibimbIIa —
152,5 muH. KiloMeTpiB. 3amucaTy piBHAHHS TPaeKTopii pyxy 3emill, 3HAUTH BEIUKY MIBBICH Ta
EKCIICHTPHUCHUTET.

3HAUTH PO3MIPH 3aKPHUTOI MITIHAPUIHOI IUCTEPHHU 33JIaHOTO 00’eMy V' 3 HaWMEHIIIOK TTOBHOIO
MIOBEPXHEIO.

3 ycixX NpsAMOKYTHHX MapaJiesemnineaiB 3 3aJlaHOl0 CYMOIO TPhOX B3a€MHO MEPIEHAUKYISIPHUX
pedep 3HANTH TOH, 00°€EM SKOTO € HAHO1IBIITHIM.

I3 TpHOX MOIIOK ONHAKOBOI HIMPUHH BHUTOTOBIAETHCS k000. Ilpu sikoMy KyTi Haxuiay Ol9HHX
CTIHOK JI0 OCHOBH ILIOIIIA MTOTIEPEYHOTO Mepepizy konoda Oyae HaiOiIbIIo?

JIokOMOTHB pyXa€eThCs B30BXK FOPU30HTAIBHOI AUISHKH HUIAXY 13 IIBUAKICTIO 72 kM/Toa. Yepes
KM Yac 1 Ha sKii BIiACTaBHI BiH OyAe 3yNMMHEHUH raJbMOM, SIKIIO OIip PyXy IICIS IMOYaTKy
rajabMyBaHHs qopiBHIoe 0,2 fioro Baru?

Minnuii Ky0, pedpo SIKOTro TOpiBHIOE a = S5cM, piBHOMIpHO nutihyBaBcs 3 ycix OOKiB. 3HAIOUH, 110
Bara ioro 3MeHInmiIack Ha 0,96 I i BBXKAHOUHM IIUTOMY Bary Mifi piBHOW 8 (I/cM?), BASHAYUTH, SK
3MEHIIWINCH PO3MipH Ky0a, TOOTO Ha CKIJIBKM BKOPOTHIIOCS pebpo Kyoa.

Ha Bincrani ¢ Bix 3aBony 4 MpOKIANA€eThes MO NpsAMil 10 micta B 3amizuuns. Ilig skum KkyTom
010 TIPOEKTOBAHOI 3alli3HUIII TpeOda MPOBECTH IIOCE BifJ 3aBOAY A, 100 JOCTaBKa BaHTaxXiB 3 A y
B Oyna HaiigemeBmioro, SKIIO BapTICTh TEpeBe3eHHS | T/KM MO IIoce B m pas3iB JOpOXKYa, HIXK
3aJi3HUIEI0?

€ pAMOKYTHHUH JIUCT >kepcTi po3mipoM 50x60 cM. Y 4oTUphOX HOTo KyTax BHpPI3alOTh OJTHAKOBI
KBaJ[paTH Ta POOIATH BIAKPUTY KOPOOKY, 3aTMHAIOUM Kpai MiJ IpSIMUM KyToM. Slka MakCUMasbHO
MOYKJIMBA MICTKICTh TaKoi KOPOOKH ?

Ha cTOpiHII KHUTY IPYKOBaHMH TEKCT 3aiiMac S cM?. BepxHe i HIKHE OIS MalOTh JTOPiBHIOBATH
10 a cM, TIpaBe 1 JiiBe — 110 b 1 ¢ CM BiAMOBIIHO. 3HAUTH PO3MIPH CTOPIHKHM KHUTH, TIPU SIKUX TOJIS
3aliMal0Th MiHIMaJIbHY IUIOLLY.

Ha Tino nie cuna, nponopuiiiHa yacy. Kpim Toro, onip cepefoBuiia i€ Ha pyX Tila 13 CHUJIOO,
NPOMNOPLIHHOIO IIBUAKOCTI. 3HAUTH 3aKOH PyXy Tija.

Hamer y Bumisni muniHapa, 3aKpUTOTO KOHYCOM, TTOOY/IOBaHM Ha KPYyroBiii ocHOBI R 1 moBuHEH
Mmatu 00’eM V. SlkuM mae OyTu KyT IpH BEpUIMHI OCHOBOTO MeEpepidy KOoHyca, M0 KiIbKIiCTh
Marepiaiy, SIKAi Tijie Ha BUTOTOBJICHHS HaMeTy, Oyja HalMeHIIOo?

[lmiT miararyerbest 10 Oepera 3a JOTIOMOTOI0 KaHaTa, SKUHW HAMOTYEThCS Ha  KOJIOBOPOT 13
MIBUJAKICTIO 3 M/XB. BU3HAYUTH MIBUIKICTH PYXy IJIOTY B TOW MOMEHT, KOJIM MOTO BiJICTaHb Bif
Oepera JOPIBHIOE 25 M, SIKIIIO KOJIOBOPOT PO3MIIIIEHO Ha Oepe3i BUIIE BiJl MOBEPXHI BOAU Ha 4 M.
[To npsiMoniHiliHOMY 11IOCE i€ eKCKypcCiitHUi aBToOyc. B CTOpOHI BiJ I0Ce po3TallioBaHMi Majiail,
BiJl TOJIOBHOTO BXOJy SIKOTO HJe Jopora, JOBXHHOIO b , MNeprneHAMKYIsIpHO 10 1moce. Ha sxiii
BIJICTaHI BIJl TOYKH TMEPETUHY WX JOPIT TMOTPIOHO 3yMUHUTH aBTOOYC, MO0 EKCKypCaHTH
SIKHAMKpaIlle po3AUBIIKCE 13 aBTOOyca dacaa mamaiy, Ko JoBxkuHa Gacamy manaiy 2 ai dacay
posraioBanui mmix Kyrom 60°BigHOCHO mIoce?
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37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

[IpssMokyTHUH Mapaneneminea, Mo Mae AoBKUHY 42 cM, mupuHy 30 cMm i BucoTy 18 cwm,
po3pi3anu Ha oJJHaKOBI HalOUIbII KyOu. CKUTbKM Oyae Takux KyOiB?

[IpssmokyTHY AiNAHKY ruiomeo 900 M> HeOOXiJHO OrOPOAWTH TAPKAHOM, y AKOIO JBi CyMiXKHI
CTOPOHU KaM’siH1, a JBi 1HII — nepeB’siHi. OauH MeTp JepeB’SHOTO MapkaHy komtye 10 rpH., a
KaMm’ siHOTO — 25 rpH. Yu BucTaunTh Ha noOynoBy mnapkany 2000 rpH.?

Ceno A 3Haxoguthcsd Ha BiacrTadl 18 kM Bixg moce. Ha mroce 3a 30 kM Big HaWOIMK4o1l 4O celia
TOYKH IIIOCE PO3TaIIOBAaHO MICTO B. B sKy TOYKy mIoce ciig MpOKIAcTH AOPOTY i3 cena, o0
X Big A 10 B 3aiiMaB sIKOMOra MEHIIe 4acy, SKIIO MIBUAKICTH pyXy o moce 50 km/roz, a mno
nyTiBioo — 30 kmM/Toz.

Cepen ycix NpsIMOKYTHHUKIB, SIKi MAlOTh JaHy IUIONLY S, 3HAWTH MPSIMOKYTHHK 3 HAMEHIIOIO
1aroOHAaJLIIO.

Crannii 4, B,C He nexarb Ha OJIHINA npsMiid. Yepe3 HUX MPOXOAUTH TPH TMPSAMOIHINHI 3aT13HUIL.
Bubparu wmicue ans OymniBHunTBa HadToOa3M 1 MOMYCTAaHKIB (3yMMHOK HA 3aTi3HMI, 3 SKHUX
3MIACHIOETHCS HACTYMHE TPAHCHOPTYBaHHS) Tak, 00 cepellHi BUTPATH Ha MEepPEeBE3CHHs OAHIeT
LHUCTEpPHU HaPTH, AK1 3A1MCHIOIOTHCS OAMH pa3 Ha JEHb 3 KOXKHOI 3 3aJII3HUYHUX BITOK, Oynu
MiHiManeHUMH. [IpoBecTu HOCTiKEHHS.

Crpyminb Boau (hoHTaHa Jnocsarae HaroOuIbmoi BUcotn 4 M Ha BifcTtaHi 0,5 M Bi BepTHKAI, 110
IpOXOAUTh 4epe3 Touky O BHXOMy CTpyMeHsS. 3HAWTH BHCOTY CTPyMEHS HaJl TOPU30HTOM Ha
Bigcrani 0,75 M Big Touku O.

Cyma f10BXHMHH Ta 00XBaTy IMOIITOBOIO MAaKyHKa He MMOBUMHHA nepeBuinyBatu 150 cM. Busnauutu
PO3MipH NaKyHKa HWIIHIPUYHOI opMH HailbiabIoro o6’emy. 47. Tpu micta A, B, C po3ramoBani
Tak, mo £ ABC = 60. OgHoyacHO 3 MicTa A  BHXOOUTH aBTOMOO1JIb, a 3 MicTa B — moi3x.
ABTOMOO1IIb pyXa€eThesl y HapsIMKy 710 B 3 mBuakictio 80 kM/roz., a noizaq — 1o C 3 MBUAKICTIO
50 km/ron. B sikuii MOMeEHT 4acy ( BiJ MOYaTKy pyxy) BiZICTaHb MiX MOi310M i aBToM0Oi1eM Oyze
HalMeHIO10, KO | AB |= 200xkm?

TyHens y nepepisi mae popMy NpSMOKYTHHKA, 3aBEPILIEHOTO 3BepXy MiBKpyroM. Ilimoma nepepizy
TyHemo S. SkumMu MaroTh OyTH pPO3MipH TNPSMOKYTHHKA, 00  TEepUMETp TyHelo OyB
HalilMeHIIUM?

Typucrt ine 3 myHKTY A, pO3TAlIOBaHOTO Ha MIOCE, B MyHKT B, 0 3HAXOMUTHCA Ha BiACTaHI 8 KM
Bin moce. Bincrane 4B mo mpsmiit 17 kM. IIBuakicTe TypucTa mo mioce 5 KM/TOA., MO
6e310pikKI0 — 3 KM/roa. B sikoMy micii oMy NOTpiOHO 3BEPHYTH 3 HIOCE, 1100 33 HAMKOPOTILNN
qac NPUITH B IyHKT B?

I3 meHTpa cenuia BUXOAATH JBI BYJIMIN: OHA HA MiBHIY, a iHIIA — Ha cXia. Ha omuii Bymwmil
Tpeba 30yayBaTH MIKOY, a HAa IHINN — TUTIYANA CaJ0K Ta MPOKJIACTH MK HUMHU Jnopory. Ha skiit
BIJICTaHI B LEHTpPa CIiA PO3MICTHTH iX, m00 gopora Mi>kK HUMHU OyJa HAMKOPOTILIOIO, SKIIO
IUI0IIa TPUKYTHUKA, 0OMEXEHOro TpboMa BKa3aHUMHU JI0pPOTaMHU, Ma€ TOPIBHIOBATH S ?

VY maxoBoMmy TypHipi Opaqu ydacTb 2 y4Hi CbOMOTO Kjacy i KiJbKa Y4YHIB BOCBMOTO KIacy.
CemuxinacHuky HaOpanu 8 O4OK, a KOKHUH BOCBMHUKJIACHUK — MOPIBHY. Binomo, 1o KoxHUH 3
KOYKHUM T'paB ofuH pa3. CKUIbKYM BOCBMHKJIACHUKIB Opaju y4acTh B TypHIp1 ?

Yepe3 MicTo 4 MPOXOAUTH MaricTpaib. [1ix sKuM KyToM 0 MaricTpali cilifi IpOKIacTH I0pOry 3
cena B, mo0 4dac pyxy Bix B 10 A OyB HAaWKOPOTIIMM, SIKIIO IIBUIKICTh PYXY IO JOPO31 BABIUl
MEHIIIA IIBUAKOCTI PyXy IO Marictpali.

Yepes ceno A, oToueHe 3 ycix OOKIB JlyramH, MpOXOAMUTH MpsiMa moceifHa aopora. IlloceiiHoro
JIOPOTOI0 JIFOAMHA MOXKE PyXaTHCh 31 MIBUIKICTIO 5 KM/TOJ, a JyroM— 3 kM/rof (y Oyab-sikomy
Hanpsmi). SIkuil MapmpyT Mae oOpaTH JIIOAMHA, 00 SKOMOTa IIBU/LIE MOTPAMUTH 3 cena A 10
xyTopa B, sxuii nexxuth Ha BiacTaHi 13 kM Bijg cena i SKM Bijx qoporu?

Ikonstp BUTpATHB JEsIKy CyMy TpoIIeil Ha TMOKYNKYy nopTdens, aBTOpyYKH i KHUTH. SIKmo 6
nopTdenb KOITYBaB B 5 pa3iB JeHIeBIle, aBTOPYYKa — B 2 pa3u JelIeBIle, a KHUra — B 2,5 pasu
JIEIIeBITe, HK HACIPaB/Ii, TO Ta K MOKYIKa KomTyBaia 6 8 rpH. Skmio 6 moprdens KOmTyBaB B 2
pasu JemieBIie, aBTopydka — B 4 pa3W JIEUIeBIIE, a KHUra — B 3 pa3u JeIeBlie, TO 3a Ty X
MOKYTIKY HIKOJsIp 3armatuB Ou 12 rpH. CKIIbKH KOILITYE BCS MOKYTIKA 1 10 JOpoX4e: mopTderns
YH aBTOpYy4Ka?

Sx BuOpatu Miciie 1 Oy[IIBHUIITBA CTAHIIII HA MPSMOJIHIAHIN 3aMi3HUII, Ka 00CIYroByBaTUME
HaceJieHI MyHKTH A 1 B, po3MimieHi mo OmHYy CTOPOHY BiJIl 3aji3HHMIN, Tak, 00 3aTrpaTv Ha
OyIIBHUIITBO WIOCEWHUX JOpPIT, [0 CHONy4aroTh Micta A Ta B 31 cranmiero, Oymu ©
MiHIMaJTbHUMHU?
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52. Sk onTUManIbHO PO3OUTH TPAIKY MPSAMOKYTHOI (hopMH TUIOINIeto 4 apy, 00 BUTPATH HA OTOPOXKY

Oynu MiHIManbHUMU? Po3B’s13aTH 3a/1a4y pi3HUMH CIIOCOOaMHU.
53. SIki mapaMeTpu MaTHUME IIWIIHAP HaHOUIBIIOro 0O0‘€My, BUTOYCHHMH 3 3aJaHOrO  IMPSIMOIO

KpyroBOro Konyca ?

5. lus mMUIbroBMX KaTeropii ocid, SKMM HaJaHO NPaBO CKJAJAATH BCTYIHI
BUNIPOOYBaHHAA (0co0M, 10 MOTPeOyIOTh OCOOJIMBHX YMOB CKJIAJaHHA
punpodyBanb) B YV imeni Mmuxaiina J[IparomanoBa 3a pilmeHHAM
IIpuiimaabHOi KOMICii CTBOPHOITHCH OCOOJHUBI YMOBHM [JISl TPOXOIKEHHS

BCTYNIHUX BUNPOOYBaHb.
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6. CTPYKTYPA BIJIETY BCTYITHOI'O ®AXOBOT'O BUITPOBYBAHHSI
(CIIBBECIIN)

YkpaiacbKuii Aep:kaBHuil yHiBepcuTeT iMeni Muxaiiia /[paromanosa

daKyJabTeT MATEMATHKH, iHPopMATHKH Ta (i3MKH

Cmynens: mazicmp
Tanyse 3nans.: E_1lpupoonuyi nayky, Mamemamuxka ma Cmamucmuxa
BcerynHe ¢gaxoBe BUNIpOOyBaHHA

Cneuianvuicmo.: E7 Mamemamuka

Ha 6a3i cmynens/OKP: bakanaep, cneyianicm

EK3AMEHAIINHWUHA BIJIET Ne 1

/. BusHaueHuil 1HTerpaa 13 3MIHHOIO BEpPXHBOIO Mexer 1HTerpyBaHHs. dopmyna
Herorona-JleiioHimna.

2. 3adaua. 3eMis pyXaeTbCs MO TPAEKTOPII, 10 € JIEIKUM T'€OMETPUYHUM MIiCIIEM
TOUYOK, SIKE BOJIOJII€ TAKOIO BJIACTHBICTIO, IO CyMa BijJcTaHel BiJl OyIb-sSKOi HOTO
TOYKH JI0 JBOX (DIKCOBAaHUX TOYOK € BelWuYMHA crana. Bimomo, mo CoHie
3HAXOJMUTHCS B OJHIM 3 IMX (pikcOBaHMX TOYOK. HaiimeHa BifcTaHp Big 3emili
no CoHus HaOmMMKEeHO mopiBHIOE 147,5 MIIH. KiIoMeTpiB, a HaiOIbma — 152,5
MJTH. KUJIOMETPiB. 3amucard PIiBHSHHS TPAEKTOPii pyXy 3emii, 3HAUTH BEIHUKY
MiBBICh Ta E€KCIICHTPHUCHTET.

3. 3aodaua. Po3B’sKiTh pIBHSIHHS

4y2 — 4ycoscosx + 1 =0.

3ameeporiceno Ha 3aciOaHHI

IHpuiimanvnoi komicii Y/[Y imeni Muxaiina /[pazomanoea

[TpoTokom Ne BIJT « » 2025 p.

Tonoea gpaxosoi komicii Ilpauvosumuit M.B.
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