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1. MOSICHIOBAJIbBHA  3ANMCKA  BCTYIIHOI'O ®AXOBOI'O
BUITPOBYBAHHS (CHIBEECIIN)

Metoro BcTymHOTO (haxoBOr0 BHUIMPOOYBAHHS 3 MATEMAaTUKH Ta METOIUKU
HaBYaHHS MATEMATHKHU € KOHTPOJIb PIBHS 3arajIbHOI MaTEMaTUYHOI KYJIbTYPH 1 IepeBipKa
(pakTUYHUX 3HAHb, YMIHb Ta HaBUYOK 3 (PyHIaMEHTAJbHUX PO3JAUIIB MaTEMaTUKU Ta
METOJIMKY HaBYaHHS MaTEMaTUKH, sIKI € 0a30BUMHU JIg YCHIIIHOTO TPOJAOBKEHHS
HABYaHHS JJIs1 IOCSATHEHHs CTymneHs Mmarictpa 3a cremiansHicTio 014 Cepennsi ocita
(MaTeMartuka).

[Iporpama ek3aMeHy MICTUTh OCHOBHI 1 HaAWOUIBII BaXJIWBI B 1JEHHO-
TEOPETUYHOMY 1 IPAKTUUHOMY BIIHOIICHHI MUTAHHSA 3 KYPCiB JiHIINHOIT anreOpu, anredpu
1 Teopii 4Mcell, aHaJITHYHOI 1 JUuQepeHIiaIbHOI reoMeTplid, MaTeMaTUIHOTO aHaJi3y,
nudepeHIialbHUX PIBHAHb, KOMIUIEKCHOI'O aHaiidy, Teopii WMOBIpHOCTEH 1
MaTEMaTUYHOI  CTATUCTUKHU, METOJUKM HABYAHHS  MaTeMaTHKHA, METOJOJIOTI]
MaTEeMaTHKH.

Ha icmuTi CTyneHT mMOBHMHEH TMPOJEMOHCTPYBATH BMIHHS (POpPMYITIOBATH
O3HAYEHHs, aKCIOMH 1 TEOpEMH, HACIIJIKK 3 HHX, HABOAUTH MPH HEOOX1ITHOCTI
UTIOCTpallii, IPUKIIAI1, KOHTPIIPUKIIAH, TOBOJAUTH TEOPEMU 1 3aCTOCOBYBATH BiAOBIIHI
dakTu pu po3B'sI3yBaHHI KOHKPETHUX MAaTEMaTUYHHUX Ta MPUKIATHUX 3a7a4. CTyJaeHT
Ma€ TMOKa3aTu TIJIMOOKE BOJIOJAIHHS AaKCIOMAaTUYHUM METOJIOM, BMIHHSI aHaJITHYHO
MUCIUTH Ta pO3B’A3yBaTH 3a/adl 3 BUKOPHUCTAHHSIM CHHTCTUYHUX Ta INTYYHUX
IPUIOMIB.

Ex3aMeHOBaHI MOBHHHI BOJOJITH TEOPETHKO-MHOXXHHHOKO 1  JIOTTYHOKO
CUMBOJIIKOIO, OCHOBHUMHU TIOHSTTSIMU anreOpu 1 Teopii uncen (anreOpaidHa omeparris,
rpyna, Kuiblie, ojie, BEKTOPHHUI MPOCTIp, JIIHIMHA 3aJ€KHICTh 1 JiHIHA HE3aJIEKHICTb,
0a3uc 1 po3MIpHICTh MIPOCTOPY, JiHIHHI ONIEpaTOpH, MATPHULIl 1 BUBHAYHHUKH, IPOCT1 YHCIA,
MOJIUIBHICTh, KOHTPYEHIIli, MHOTOWICHH Ta 1HIIE); MATH YITKE YSBJICHHS MPO OCHOBHI
YHCIIOBI CUCTEMH 1 iX OyJOBY, BOJOMITH HaBUYKaMU PO3B'S3yBaHHS CHUCTEM JiHIHHUX
PIBHSHbB, 3HATU OCHOBHI apu(METUYHI 3aCTOCYBAaHHS T€OPii KOHTPYEHIIIH TOIIIO.

Ek3ameHoBaH1 Mal0Th BOJIOMAITH SIK TPYIHOBOIO, TaK 1 CTPYKTYPHOIO TOYKaMU 30Py
Ha TE€OMETPil0, Cy4aCHUM aKCIOMaTUYHUM METOJIOM, OCHOBHUMH (haKTaMu €BKJIIJIOBOI Ta
HEEBKJIIJOBUX TeOMETpii; MaTU 3arajbHi YSABJICHHS IPO €JIEeMEHTH OaraTOBHMIPHOI
reoMeTpii apiHHOrO 1 €BKJI1I0BOIO MPOCTOPIB; BMITH 3aCTOCOBYBATH TEOPETHYHI 3HAHHS
Ha MPaKTHUIll, 30KpeMa, 10 JIOBEIAEHHS TEOopeM 1 PO3B‘S3aHHS 3aJay MIKUILHOTO KypCy
reoMeTpii; BUKOPUCTOBYBATH 3HAHHS TOMOJIOTIi MPU O3HAYEHHI JIIHIM, MOBEPXOHb,
MOBEPXOHb 3 MEXKEI0, IeOMETpUYHOro Tima Tomo. lle o3Havae, 1Mo mpu BiAMOBITI
€K3aMEHOBaH1 MOBUHHI MPOJIEMOHCTPYBATH JOCTATHHO LIMPOKUI MOIJIAl HA TEOMETPIIO
Ta il METOJU, a TaKOXX Ha €JIEMEHTapHy I'€OMETPII0 3 TOYKHU 30py BHILOI, TOTOBHICTh
BUKJIQJIaTH IIKUIBHY TE€OMETPII0, HE3aJeKHO BIJl TOr0 Ha SKIH akcioMaTHIll BOHA
noOy/IoBaHa, TOOTO TOTOBHICTh MpAIfOBaTH B IIKOJl 3a OYIb-SIKUM TOCIOHUKOM



(M apy4YHUKOM).

Ex3amMeHoBaH1 MOBUHHI BOJIOITA OCHOBHUMHU TTOHATTSIMU MaTEMaTUYHOTO aHATI3Y
(pyHKIIIsI, TOCTITOBHICTD, PSII, TPAHMLISA, HEIIEPEPBHICTD, ITOXIHA, IHTErpal, Mipa TOIIIO);
MAaTH YITKE YSBJICHHS PO METPUYHMI ITPOCTIP Ta OCHOBHI €JIEeMEHTApHI (DYHKIII1 J1HCHO1
Ta KOMIUIEKCHOI 3MIHHOI; BOJIOAITH HaBUYKaMU OOYHUCIEHHS TpaHUIlb, MOXITHUX,
IHTErpajiB; BMITH pO3B'sI3yBaTh HAWUMPOCTIII TUNU JU(EpeHLIaTbHUX PIBHAHb; 3HATH
3aCTOCYBaHHs  JU(EpPEHIIaIbHOr0 Ta  IHTErpalbHOIO  YHCJICHHSA, a  TaKOX
mudepeHIliaTbHUX PIBHAHB /10 PO3B'SI3yBaHHS MPAKTUYHUX 33]1a4.

3 Kypcy Teopii UMOBIPHOCTEH 1 MAaTEeMAaTUYHOI CTATUCTUKU aOITYpIEHTH MaIOTh:
NpOOeMOHCMPY8amMu 3HAHHA AKCIOMAaTUYHUX OCHOB TeOopli MMOBIPHOCTEH, BOJIOJIHHS
MOHATTSAMU «IAMOBIPHICTB MOALI», «HMOBIPHICTHY, «MMOBIPHICHA MIpa, «iIMOBIPHICHUI
IPOCTIP», 8MIHHA (hopMynt08amu CTPOTi MaTEMaTUYH1 O3HAYCHHSI BUIA/IKOBO1 BETUYMHU
Ta QYHKIII1 pO3NOLTY, 6U3HAYAmU YUCIOB] XapaKTEPUCTUKH (MaTeMaTUYHE CIIO/IIBAHHS,
JUCTIEPCis, CEpEeHE KBaJpaTUYHE BIIXWICHHS) MJIs IUCKPETHHX Ta HEMEPEPBHO
PO3MOJIJICHUX BUMAJAKOBUX BEIWYUH, Oymu 3Havomumu 3 cxemoro bepHyii, BMITH
BUBOAUTH (HOpMYITy TOBHOI KMOBIpHOCTI Ta opmyny baiieca.

Ex3ameHoBaHi MarOTh BOJIOMITA 3HAHHSAMHU 13 3arajibHOI METOAWKH HaBYaHHS
MaTEeMaTUKH B OCHOBHIH 1IKOJI1 (METOIMKY HaBYAHHSI MaTeMaTUKH B 5-6 Kjacax, ajnreopu
1 reometpii B 7-9 kiacax), BMITH pOo3B’A3yBaTH METOJUYHI 3a1a4i.

Berynue (¢axoBe BunpoOyBaHHS 3 MaTeMaTWKM Ta METOAWKMA HaBYaHHS
MaTEeMaTHUKH MPOBOAUTHCS 3a OileTaMu, KOKEH 3 SIKUX MICTUTh 11’ SITh 3aB/IaHb:

e 3aBJaHHA 1 KOHTPONIOE 3HAHHSA OCHOBHUX (hakmie meopii BIAMOBIAHUX KYPCIB,
3IaTHICTh iX ONEpPaTHBHO BIATBOPIOBATH, Gi0Yy8amu 63A€EMO38'130K 1 OpPraHiuHy
€THICTh TIOHSTH, (PAKTIB Ta TEOPik. 3MICT IHOTO 3aBJAHHS YEPIAETHCS 3 PO3ALTY 3
“3.1. Marematuka: OCHOBHI (paKTH Ta TEOPEMH’;

e 3aB/JaHHA 2 TIepeBIps€ 3HAHHSA CTYJICHTIB 3 OCHOB METOJ0JIOTIi MaTeMaTHKH,
JIarHOCTYE 11X MaTeMaTH4Hy KyJbTypy Ta Kpyrosip, LUIICHICTb pPO3YMIHHSA
MaTEMaTUKH K HAYKH, BOJIOAIHHS (PyHIaMEHTATbHUMU MaTEMAaTUYHUMU TOHATTIMU
Ta MaTeMaTHYHUMHU CTPYKTYpamMH, METOJaMHU Ta 3araJbHAUMH THUTaHHIMH
akcloMaTUKH. 3MICT IbOr0 3aBAaHHSA uYepmaeTbes 3 posnaury 4 “4.2. OcHoBu
METOJIOJIOTTT MATEMATHKH ;

e 3aBJaHHA 3 KOHTPOJIOE 3HAHHS CTYJIEHTIB 3 3arajbHOi METOAWKMA HaBYAHHS
MaTEeMaTUKH, METOJIMKN HAaBYaHHS MaTEMaTHUKU B 5-6 Kiacax, ajareOpu 1 reoMeTpii B
7-9 kiacax. 3MICT BOT'0 3aBJaHHS YepHaeThes 3 po3auty 4 “4.3. Meroauka HaBUaHHS
MaTEeMaTHuKN ;

e 3aBaaHHA 4 TiepeBips€ 3JaTHICTh ONEPATUBHO BUKOPUCTOBYBAaTH BIIOMI 3
(yHIaMEHTaIbHUX KYPCIB a120pumMu 1 CAHTETUYHUM LHUISIXOM CTBOPIOBATH HOBI. J{0
yBaru 0€pyThCsi BMIHHS MPABUILHO OGOPMIIATU PO3B'sI3aHHA 33J1a4l, apryMEHTYBaTH
JOTIYHI KPOKM 1 BHUKOPHUCTOBYBAaTH BIAMNOBIIHY CHUMBOINIKY. OpIEHTOBHI 3pa3Ku



3aBJIaHb 1[LOT'0 TUITY NMPEJICTaBNICH] B po3Auti 4 “4.4. 3aaui Ha BUKOPUCTAHHS BIJJOMUX
AITOPUTMIB”;

3aBJIAHHS S KOHTPOJIFOE BMIHHS PO3B'SI3yBaTU NPUKIAOHI 3a0a4i (YMOBH SIKUX MICTSITh
HEMaTeMAaTU4YHI TOHSITTS) LUISIXOM CMBOPEHHs [ OO0CHIONCEHHA MameMamuyHux
MoOerell peanbHUX 00’ €KTIB, TporeciB Ta sBuill. OpiEHTOBHI 3pa3Ku 3aBJaHb IbOTO
TUITy TIpe/icTaBieH1 B po3aui 4 “4.5. Ilpuknaani 3amgadi”.

2. KPMTEPII OLIHIOBAHHS 3HAHb ABITYPIEHTA HA BCTYIHOMY

®AXOBOMY BUITPOBYBAHHI
(TUIBKH JJISI TPOMAISTH YKPATHM)

3a wkanoi Busnauennsa Xapakmepucmuka gionogioeii adimypicnma
YHigepcumemy
HA NUMAHHA MEOPeMUYHO20 3MICMY|  HA NUMAHHA NPAKMUYHO2O0
3micmy
0-99 Garu Husbkuit | AGiTYpi€HT HE YCBIIOMIIIOE 3MiCTY O6c¢sr poss'szanux 3amad < 50%.

MUTaHHA Oinery, ToMy Horo
BIJINIOBIIb
0e3mocepeHHOTO BiTHOLIEHHS 1O
MOCTABIICHOTO MUTaHHs. HasiBHa oBHA
YMIHHS MipKyBaTH.

HC Mae

BIJICYTHICTh

VY abitypieHTa BiCyTHA
MIPOCTOPOBA ysBa, HEOOXiTHA IS
PO3B'sI3yBaHHsI 3a1a4i.

100-139 éanie

3aooeinvnui

BinmnoBini Ha muTaHHs OiJIETY HOCATH
(bparMeHTapHHI XapakTep,
XapaKTepU3YIOThCS BIITBOPEHHIM
3HAHb Ha PiBHI 3aMam'sITOBYBaHHS.
AOITypi€eHT TTOBEPXOBO BOJIOIE
YMIHHSIM MipKyBaTH, HOTO BiIIIOBiIi
CYIPOBODKYIOTBCS IPYTOPAIHUMHI
MIpKyBaHHSIMU, SIKi IHKOJIM HE MalOTh
0e3mnocepeHHOTO BiTHOLIEHHS O
3MICTY 3alMTaHHSL.

OO6csr po3B's3aHKX 327124 Y
mexax 50-75%. AbitypieHT
MOTaHO BOJIOJi€ rpadiYHUMH
3aco0amMu BiITBOPCHHS
NPOCTOPOBHX  BIACTUBOCTEH
MPEIMETIB Ha TIONTHHI

140-169 oaue | Aocmamuin |V  Bignosigsx ©Ha nuraHHs 6inery |OG6csr MIPABUIILHO
JOITyCKAIOThCSl  JIESIKi HETOYHOCTI po3BsBanux 3amad >75%.
a00  IOMWJIKU HENPUHIMIIOBOTO Pesynprar  po3B's3yBaHHS
xapakTepy. AGITypieHT 3agadi  MICTHUTH  OKpemi
JIEMOHCTPYE PO3YMIHHS HETOYHOCTI 1  HE3HAYHI
HaBYAJHLHOI'O MaTepialy Ha piBHI TTOMMJIKH.
aHaJIi3y BIIACTUBOCTEH. [MomiTHe
TIparHeHHs abiTypieHTa JIOTIYHO
PO3MIPKOBYBATHU MPH BiANOBiAl HA
MMUTaHHA OiseTa.

170-200 6ani¢ | Bucoxun |AGitypiear pmae mOBHY i Obcsr IPaBUIIBHO
pO3rOpHYTY  BIAINOBiAb  HA MUTAaHHA |po3B's3anux 3amad =100%.
oinery. Moro Bigmnosini ceimuars Koxna pos'szana 3amaua
Opo  PO3YMiHHS HABYAJILHOTO CYIPOBOJIKYETHCS [PYHTOBHUM

Marepialdy Ha piBHI aHaTi3y
3aKOHOMIPHOCTEH, XapaKTePU3yIOThCs
JIOTIYHICTIO 1 TIOCIITOBHICTIO CYJIXKEHB,
BUMNAIKOBUX 1
BHITAJaHHA ICTOTHHMX 3 HUX.

0€e3 BKIIIOYEHHS

MOSICHEHHSIM. AOITypieHT 0e3
MIOMHJIOK BiJITBOPIOE
MIPOCTOPOBI BJIACTUBOCTI
MPEIMETIB  Ha IUIONIUHI




ko abITypleHT MiJ 4ac BCTYNHOrO BUIPOOYBaHHS 3 KOHKYPCHOI'O MPEIMETY
HaOpas 0-99 GaniB, TO gaHa KUTBKICTh OaJIIB BBAKAETHCSA HE IOCTATHHOIO JJISI IOMYCKY B
y4dacTi y KoHKypcHOMY Bioopi 1o HITY imeni M. I1. JIparomanoga.

OuiHroBaHHS P1BHS 3HaHb a01TYPIEHTIB MPOBOAUTHCS KOXKHUM 13 YIEHIB MPEAMETHOL
KOMICIi OKpeMO, BIJIOBITHO 1O KPUTEPIiB OIIHIOBAHHS. 3arajbHUN Oaj OIIHIOBAHHS
pIBHS 3HaHb a0ITypi€HTa BUBOJMUTHCS 3a Pe3ybTaTaMH OOTOBOPEHHS WICHAMHU KOMICIi
OCOOMCTHX OIIIHOK BIAMOBiAeH aOiTypieHTiB. bamm (ominku) BcTymHOro (HaxoBOTO
BUIIPOOYBAaHHS BUTOJIONITYIOTHCS TOJIOBOIO MPEAMETHOI KOMICIT yciM abiTypieHTam, XTO
MpUiiMaB y4acTh y BUITPOOYBaHHI MICJIs 3aKIHYEHHS ICIIUTY.

3. KPUTEPII OIITHIOBAHHSI CIIIBBECIIU

daxoBa KOMICIS aHaJi3ye€ pPe3yabTaTH CIBOECIIU METOJOM EKCIEPTHOI OI[IHKH M
KOJIETIAIbHO TpUAMAae PIMICHHS: TPO «PEKOMEHIOBAaHO A0 3apaxyBaHHI» abo «HE
PEKOMEHIOBAHO JI0 3apaxyBaHHSI», 3 ypaxyBaHHSAM cmiBOecinin 3 MOBHU (YKpaiHCHKOI,
POCIHCHKOT).

4. 3MICT HNPOT'PAMHU ®AXOBOI'O BUITPOBYBAHHA (CIIIBBECIIN)

4.1. MATEMATHUKA: OCHOBHI ®AKTHU TA TEOPEMUA

4.1. 1. Aareopa i Teopist yuces

1. T'pynu Ta ix miarpynu. @akrop-rpynu. CyMmixkH1 K1acH 1 Teopema Jlarpanxa.

2. T'omomopdizmu Ta i30Mopdi3mMu anreOpaiyHuX CTPYKTYP.

3. Konrpyenuii. Ix BmactupocTi Ta 3actocyBanHs. JIiHiliHI KOHrpyeHIii 3 OXHUM
HEBIJIOMUM.

4. Po3B’s13HICTh anreOpaiyHUX PIBHAHb #-TO CTEIIECHS B pajuKajax.

MHuorounenn Hag yuciopumu nojisimu: C, R, Q (3BiIHICTh Ta HE3BIAHICTh, KAHOHIYHA

¢dbopma).OcHOBHA TeopeMa anreopu.

Kopeni mHOrousiena (icHyBaHHs, KIJIbKICTh, KpaTHICTh). Teopema besy.

CucreMu JiHIWHUAX OJHOPITHUX PIBHSHB, ICHYBaHHS HEHYJIHOBOTO PO3B’SI3KY.

CucreMa TpbOX JIIHIMHUX PIBHSIHB 3 TPhOMA HEBIAOMUMU. MeToau 11 po3B’sI3aHHS.

Yucnosi ¢pynkuii. Yucno 1 cyma HatypanbHuX AUTbHHKIB. Llina 1 gpoOoBa yacTUHU

nivicHoro uucna. Oynkiis Einepa.

10. JliniifHi ontepaTopu. BiacHi 3HaYeHHs Ta BJIacHI BEKTOPH. [HBapiaHTHI MiITPOCTOPH.

4.1.2. T'eomeTpis

1. BexkropHuii 100yTOK BEKTOPiB, HOr'0 BIACTUBOCTI Ta 3aCTOCYBaHHS.

2. Merton koopaunat Ha miomuHi. [lonsipHa cuctema koopauHat. [Ipsima, koo, emirnc,
rinep0OoJia Ta mapadosa B MOJSIPHUX KOOPIMHATAX.

3. OnruyHa BJIaCTUBICTH Mapabos10ina oOepTaHHs Ta ii 3aCTOCYBaHHSI.

4. Teopema nMpo reoMETPUYHUN 3MICT JIIHIHHOT HEPIBHOCTI 3 IBOMA 3MIHHUMH.

5. OcHoBHa Teopema po pyXH MIOMIMHU Ta ii 3aCTOCYBAHHS. AHATITUYHUI BUPa3 pyXIB
11X Kmacudikaiii.

6. AunreOpaiuHuil METOJ pPO3B’s3aHHS 3a1ad Ha moOymoBy. Kpurepiii po3B's3HOCTI
3a7a4i Ha NOOYAOBY LIUPKYJieM Ta JiHilkow. Kinacuuni 3a1a4i Ha moOyI0BY, K1 HE
PO3B’SI3YIOTHCS 32 JOTIOMOT'O0 IIUPKYJIS Ta JIIHINKY.

o
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HarypanbHi piBHAHHS IJ1aK01 KPUBOI Ta iX POJIb.
8. Axcioma JlobaueBckoro, KyT mapajnenbHocti, yHkiis JlobaueBckoro. Cyma KyTiB
TPUKYTHHUKA Ha TutonuHi JIobaueBckoro.
9. Knacugikanis npaBunbHUX MHOrorpanaukis B R3. Teopema Eiinepa.
10. HenepepBHi BigoOpakeHHsI TOIMOJOTIYHUX MpocTopiB. Kpurepiit HemepepBHOCTI
B1IOOpaKEHHS.

4.1.3. MaTeMaTH4YHUH aHATI3

1. Teopema mpo iCHyBaHHSI TOYHOI BEpXHBOI (TOUHOI HIXKHBOT) MEXK1 MHOXKHUHHU.

2. 3uncieHHi MHOXUHU. Teopema Mpo iCHyBaHHS HE3YHCIEHHUX MHOXXWH. MHOXWHU

MOTY>KHOCTI KOHTHHYYM.

. [lepma 1 1pyra Ba)xJKB1 TPaHULIL.

4. Teopema Kantopa mpo 3B’S30K PIBHOMIPHOI HemepepBHOCTI (yHKIII 3
HETIEPEPBHICTIO.

5. Exctpemymu ¢Qynkuii onuiei 3minHoi. HeobxigHa ymoBa exkctpemymy. [locrathi
YMOBHU €KCTPEMYMY.

6. BusHaueHuil i1HTerpaj 13 3MIHHOK BEpPXHBOIO MEXEH IHTerpyBaHHs. dDopmyra
Herorona-Jleitbnina.

7. IudepeHiiioBHICTh byHKIii Oararbox 3MIHHUX. HocTaTtHs yMOBa
T epeHIIHOBHOCTI (PYHKIIII.

8. 3nako3minHi psinu. Teopema JleitOnima. AGCOIIOTHO Ta YMOBHO 3015KHI YUCIIOBI PSIIH.

9. BnactuBoCTI piBHOMIpHO 301KHUX (PYHKIIIOHAIBHUX PSIiB.

10. Iarerpan Bix GyHKIT KOMIUIEKCHOT 3MiHHOI. [HTerpanbpHa Teopema Korri.

11. IToBHOTa METPUYHUX MIPOCTOPIB R,R",C,C[a;b].

12. KomnakTHi MHO>)KMHHU B METPUYHOMY npocTopl. KpuTepiih KOMIaKTHOCTI MHOXKUHHU B
npoctopax rR" abo c .

13. Teopema banaxa mnpo HeEpyxXxoMy TOUYKYy CTHUCKYHOYOro BigoOpakeHHs Ta il
3aCTOCYBaHHS.

14. Pi3Hi 03HaUYEHHS aHATITUYHOI (PYHKIIT Ta 1X €KBIBAJICHTHICTD.

15. Teopemu 1po CTPYKTYpy 3arajibHOro po3B’A3KY JIHIHHOTO OJHOPIIHOIO Ta
HEOJTHOPITHOT'O PIBHSHHS BUIIIOTO MOPSAKY.

4.1.4. Teopis iimoBipHOCTEil

1. ®opmynu WUMOBIPHOCTI CyMH Ta TIOOYTKY ABOX IMOJIM.

2. ®opmyna moBHOI MoBipHOCTI. Dopmyrna batieca.

3. ®opmyna A HaWOUIbII WMOBIPHOTO YKCIIA MOSIB MOAII A B cepii 3 n HE3AJIEKHUX
BUIIPOOYBaHb.

4, BunaakoBa BeJIMYMHA, 11 pO3MOAUI, (GYHKINS PO3MOALUTY BUMAAKOBOI BEJIMYMHM Ta ii
BJIACTUBOCTI.

5. UncnoBi XapaKTEPUCTUKU PO3MOLTY BUITAIKOBUX BEIMUMH Ta X BIACTUBOCTI.

w

4.2. OCHOBH METOJ0JIOI'TI MATEMATUKHU

1. MmnoxuHa. Oneparii Hag MHOKMHaMH. Kitacu MHOXUH.

2. BimHomieHHs, iX BIacTUBOCTI. biHapHE BiTHOIICHHS €KBIBAJICHTHOCTI.

3. Omepamii Ta X BiacTHBOCTI. YHapHI omepairii, OiHapHi, anreOpaiydi omepariii,
TepHapHi omeparlii. JlekapTiB 10OyTOK MHOXHH, BEKTOpHa (apudmernyHa) cyma
YHCIIOBUX MHOXUH.

4. BzaemHOOOEpHEHI orepailii y MaTeMaTHIIl.



~No o

8.
9.

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21,

22,
23.
24,
25,
26.

27,
28.
29.
30.

AnreOpaiduHi CTPYKTYpH.

Harypanwhi uncna. [Ipocti Ta ckinaneHi yucia, moauTbHICTh, KOHTPYCHITI].

Akcioma 1Haykmii. IlpuHnunm matemMaTWdHOi IHAYKIIT (mepma Tta japyra ¢opma).
Meroa MaTeMaTU4HOI 1HAYKITII.

Apudmerunka minux yrcen. OcHOBHA TeopeMa apuMETHUKH.

Uucno. Yucnosi cuctemu. Teopist JIHCHUX YUCET.

Axkciomn Apximena, Kanropa, [lenexinna.

KowmrmnekcHi uncna.

Jlinis (KkpuBa), HOBEPXHS, TLIO.

['eomerpuuHi neperBopeHHs. [ pynoBuil MOJIsIT HA TEOMETPIIO.

Benuuuna, ckanspHi Ta BEeKTOpHI BenuuuHM. JIiHIMHUN mpocTip, Woro 6a3uc Ta
PO3MIPHICTb.

Benuuyuna, reoMmeTpuyHi BelTMYUHU. Teopii BUMIPIOBaAaHHS T€OMETPUYHUX BEITUYUH
(TOBXUH BIIPI3KiB, IUIOI] MHOTOKYTHHUKIB, 00’€M1B MHOTOI'PaHHHUKIB).

MeTpuuHi Ta TOMOJOTIYHI TpocTOpH. B3aeM03B’ 430K MK HUMHU.

MaremMaTH4H1 NOHATTS, iX 03HAaYeHHs. TepMiHU Ta CUMBOJIIKA.

MatemaTu4Hi TBEPIKEHHS. AKCIOMH Ta TEOPEMH, iX MICIIE 1 POJIb B TEOPIi.
TeopeMu iICHyBaHHS Ta METO/M iX JOBEICHHS.

Mertoz noBeAeHHS Bil CYIPOTUBHOTO.

AKCIOMaTUYHHUA METO/] MOOYI0BM MaTEMaTUYHOI Teopii. Bumoru 10 cucremu akciom
Ta iX MepeBipKa.

Oyukiisa. Cnocobu 3aaanns GyHKINi, BIacTUBOCTI ¢yHKIN. ExementapHi GyHKITi.
I'pani yncnoBux MHOMH. Haitbip1i Ta HaliMeHII1 3HaYeHHs (QyHKIIII.

Merton iHTEepBaiiB po3B’A3aHHS HEPIBHOCTEH.

VIMoBipHicTh BHIIA/IKOBOI MOAii, HMOBIpHICTH (HMOBipHiCHa Mipa), HMOBipHiCHHIA
IPOCTIp.

Komb6inaTopuxka.

Omneparopu 1 QyHKLIOHAIH.

UwucioBi mOCIIIOBHOCTI Ta YMCIIOB1 PSIJIH.

O3Haku Ta KpuTepii, NPUKIAIN Ta KOHTPIPHUKIAIA B MATEMATHIIL.

4.3. METOAUKA HABUYAHHS MATEMATHUKHU

1.

2.
3.
4

[l HaBYaHHS MaTEeMaTHUKW B OCHOBHIM mmikomi. lepapxis muneid. Llimi HaBYaHHS
OKpEMHUX IPEAMETIB: TEOMETPii, anreopu.

3MICTOBI JIIHII IKUIBHOTO KYypCy ajireOpu Ta iX XapaKTepUCTHKA.

3MICTOBI JIiHIT MIKUTPHOTO KypCY TUIAHIMETPIi Ta TX XapaKTepUCTHKA.

Jlep>xaBHUIM cTaHAAPT CEPEIHBOI OCBITH, OCBITHS raiy3b ,,MaTemMaTuka”, HOro 3mMicT
1 IpU3HAYCHHS.

3aranpHOMUIAKTHYHI MPUHIIMITN HABYAHHS MaTE€MAaTUKU, MPUHIIUIIA PO3BUBAIBLHOTO
HaBYAHHS.

PiBHeBa 1 mpodinsHa nudepeHmiamis HaBYaHHSA SK Cy4acHl NMPUHIMINA HABYAHHS
MaTEMaTUKH.

CucremMa METO/IIB HABYaHHS MATEMAaTUKU B OCHOBHIM IIKOJI, iX CyTh 1 MOPIBHSJIbHA
XapaKTepUCTHKA.



8. Cuctema 3aco0iB HaBYaHHS MaTeMaTHUKU B OCHOBHIM IIKOJI, X CyTh 1 MOPIBHsIIbHA
XapaKTepUCTHKA.

9. OcHoBHI (opMH HaBYAHHS MaTEMAaTHKH B OCHOBHIM KO, iX CyTh 1 MOPIBHSJIbHA
XapaKTepPUCTHKA.

10. OcHoBHI (hopMH MO3aKIACHOI POOOTH B HIKOJI, iX MOPIBHSJIbHA XapaKTEPUCTHUKA,
MPUKIIATN 3aCTOCYBAaHHS Y HAaBYaHHI.

11. Cuctema KOHTPOJIO HABYAIHHUX JIOCSITHEHD YUHIB 3 MATEMATHKHU.

12. 3aranpHi 1 cnenudivHi aii 1 TPUHOMH PO3YMOBOI AISUTBHOCTI i 4ac HaBYaHHS
MaTeMAaTUKH.

13. OsznauyBaHi MaTeMaTH4H1 TOHATTSA. Buau o3HaueHb, IPUKIIAJIH.

14. Teopemu sk MaTeMaTU4yHI TBEpJKeHHsA. Buau Teopem, pizHi (HOpMYIHOBaHHS.
[Tpukiagn.

15. Teopema, o6epHena g0 Teopemu Ilidaropa, 1 1 qoBeACHHS.

16. Teopema, oOepHeHa 10 Teopemu Bierta, 1 1i 1oBeeHHSI.

17. 3agada Ha moOynoBy. OCHOBHI METOIM PO3B’sI3yBaHHA 3a/1a4 Ha MOOYIOBY, iX CyTh 1
KOPOTKa XapaKTEePUCTHKA.

18. Pyx. Pyxu B mIKiIbHOMY Kypcl IJTaHIMETPIT, iX CYTh 1 KOPOTKA XapaKTepUCTHKA.

19. IlonsTTs BekTOpa B MaTeMatuill. opMyBaHHS MOHATTS BEKTOpA B IIKUIBHOMY KYpPCi
IUTaHIMETPIi.

20. CyTb BEKTOPHOTO METOJy PO3B’s3yBaHHS TeOMETpUYHUX 3anad. I[Ipukiaau
3aCTOCYBaHHSI.

21. TlonsatTts koopauHaT B MareMaruili. KoopauHaTHHMI MeTOd PO3B’S3yBaHHS
MaTeMaTU4YHUX 3aaa4. [Ipuknaam 3acTocyBaHHs.

22. Harypanbne uucno. Meroanka (opMmyBaHHS MOHSTTS HATypadbHOTO 4YHCIA B
OCHOBHIH IIKOJI.

23. AnreOpaiunmii Bupa3. Bupasum B mKkimpHOMY Kypci anreOpu i MeTomumka ix
dbopmyBaHHS.

24. dopmyBaHHS MOHSTTS PalllOHATBHOTO YKCTIA B KypCcl MaTeMaTUKU 5-6 KIaciB.

25. PiBHsIHHS K pyHAAMEHTaIbHE TOHATTA MaTeMaTUKU. Buu piBHSHB B Kypcl anredpu
OCHOBHOI IIKOJIM T2 METO/IM 1 CIOCOOU TX PO3B’SI3yBaHHS.

26. Ilouarrs ¢ynkuii B Marematuul. DYyHKIII B MIKUIBHOMY Kypcl MaTe€MaTHKH,
METOJMKA 1X BUBUCHHSI.

27. Tlnoma sk (yHKIlISA, 3ajlaHa HA MHOXKEHH1 KBaJpoBHHX ¢iryp. BuBueHHs TmuioIn
MHOTOKYTHHUKIB B KypcCl TUTaHIMETPii.

28. T'eomerpuuna ¢irypa sk (QyHIaMEHTaJIbHE TMOHSATTS MaTEeMaTHUKH, PIBHICTH 1
no/1i0HICTh (iryp. O3HaKK pIBHOCTI TPUKYTHUKIB 1 iX JOBEJEHHS B HIKIJILHOMY KypCl

reoMeTpii.

29. MiiicHe ymuciao. MeToauka BUBYCHHS JIMCHUX YHCEN 1 i HaJ HUMH B OCHOBHII
IIIKOJII.

30. ﬁMOBipHiCTL BUIAAKOBOI mojli. BUBUEHHS €1eMEHTIB CTOXAaCTUKH B OCHOBHIN
IIKOJI.

4.4. 3AJJIAYI HA BUKOPUCTAHHS BIIOMUX AJITOPUTMIB
1. OGunciutu 00’emM Tia oOepTaHHS, YTBOPEHOrO OOEpTaHHAM HAaBKOJIO ocl Ox

X

KPUBOJIHINHOI Tparenii, o0MexeHoi rpadikoM QyHKIIT y = xe?, Biccto Ox, NPIMUMHU



) . ) (
Xx=a 1 x=b, A€ a — paHr HE BUPOIKECHOI MATpPHI]l A :L J’ b —
1-u u

JWCIIEPCIs BUINIAIKOBOI BEIMYMHH, PIBHOMIPHO PO3MOLIEHOI Ha [0,1].
b —

. O0umucnuTH 1HTErpan [ xe " dx, JIe¢ @ — HaWOLIbIIA JOBXMHA BEKTOPA X = (X;1- X),

a
xoopauHaTh sikoro B [IJICK € HeBin’emHuMu; b — cyma kBajgpaTiB KOOpAMHAT TOYKH
MNEPETUHY TPhOX TUTOIIWH 7, Xx+2y-32-5=0, T, 2X-y+2-3=0,
T, X+3y—-2z-4=0.
. 3HaWTH TPamieHT QYHKIII Z = f(x,y,z) = y'z — 2xyz + z_ B TOYIl MEPETUHY TPHOX
IVIONIUH 7,:5x +8y —z-7=0, z,:x+2y+3z-1=01 z,, Ka NIPOXOAUTH YEpe3
TOYKH A4(4,5;0;0), B(0;-3;0), C(0;0:4,5).

2 2 2

. . . . X y z o
. Hanmucatu piBHSAHHS JOTUYHOI IUIOIIMHM 10 €JIICoiIa — + — + — = | B TOYKax HOro
8 16 16

NEPETUHY MPSIMOI0, CIUIBHOIO JIJISt ABOX IUIOIIUH: 7t :x —y =0, n,: y—z=0.
. JIOBXXMHM CTOPIH MPSIMOKYTHHKA JIOPIBHIOIOTH KOOPIMHATAM TOUYKH MEpEruny rpadika
GyHKIT y = (x-3)° +4. Un MOXKHA Ha HOro CyMDKHHUX CTOpOHax MOOYayBaTH

NPSAMOKYTHHUKH 3 IUJIOYUCETFHUMH CTOPOHAMH Tak, 1100 cyma iX IIIOoI JOpIBHIOBaIA
IUIOLI1 TOYaTKOBOTO MPSIMOKYTHHKA?

. 3HaliTH BIACTAaHL BlJ TOYKHU (x,.f(x,)), M€ x — TOYKA EKCTPEMYMY byHKIT
) 1 W X oy .
f(x)=x"+ —, 10 mpsAMOl — + — =1, KO a = HC)1(159,234), b — ocCTaya Bl]
X a b
IeHHsa yucia 2'' Ha 7.

. 10 KpHBOT y = x* + In( x — 1) TIPOBEJICHO JOTUYHY B TOYIII (x,,y,), A€ x, — palllOHATbHUN
HYJb MHOTOWIECHA f(x)=x’ - x’ - x-2. 3HAUTH KYT MIXK I€I0 JOTUYHOIO 1 MPSMOIO
2x -3y +21 =0.

o o - . o 4 x 1 ..
. 3HalTH HaKOLIbIIE 1 HaliMeHIIe 3HaYeHHs QYHKIIT f (x) = ———— Ha BUIPI3KY [a:5],
x

A€ a i b — paliOHaJbHI KOPEHI MHOIOWIEHA ¢(x)=x' —2x  + x — 2. BusHauntu B
AKOMY BIJIHOIIEHH] JITUTh TOYKA EKCTPEMYMY DYHKILT f (x) BIAPI3OK [a;:b].

. Hanucatu piBHAHHS KOJIa, LEHTP SKOrO 3HAXOJMUTHCS B TOYII ( f(4),f '(2)) , e
f(x)=x"—6x" +11x" —14x + 8, a paaiyc € paaiycoM 301)KHOCTI CTETIEHEBOT'O PSIIY

n

> lnx 3HaTH PIBHSAHHA OPsIMOI, L0 MPOXOJIUTh Yepe3 LEHTP LbOro Koia i
n=1 3

IapajieabHa A0 OpsAMOl 5x + y — 7 = 0.

10.06uucnuty miomy ¢irypu, ooMexeHoi rpadikom GyHKIii y = x* - 5x , Biccto Ox, Ta
OpSAMUMH  x =a, x=b,(a <b), AKMO a+b=12, HCA(a,b)=2. Buznauutu

BIJICTAHb BiJl TOUKH EKCTPEMYMY AaHOi PYHKINT 10 MPSIMOT y = 7x — 3.



11.3naiiTi pamioHaabHi KOpeHi « 15 (a < b ) MHOTOWIEHA f(x)=x'-3x> —=7x’ —=9x—30
2 2
X

X .
Ta obunciuta iim 2 . Busnaunrn eKCLECHTPUCHUTET eInca —+~—=1 Ta
x—>a f ’(x) a b
PIBHSHHS HOT'O JTUPEKTPHC.
HaNOUIbIINIA CIUIbHUN TUIBHUK o (x) MHOT'OUJIEHIB
OOuncautu

12.3naiitn
g(x):x4 ~3x  —7x> +15x+18.

f()c):x4—3x3—3x2 +7x+6,
HalOUIbLIE 1 HAWIMEHIIIEe 3HaYeHHs PYHKIIT y = ¢ (x) HA MPOMIKKY [a;b], KO a 1 b

— BIJIPI3KH, 110 BIATHHAE HA OCSAX MPSAMA 5x —3y +2 = 0.
13.3HaiiTi KpaTHI KOpEHI X%, (x, < x,) MHOTO4JIEHA
X2
f(x)=x"+x"—9x’ —s5x> +16x+12. OOUUCTUTH [(kx +b)e'dx, € y=hx+b—
*

npsiMa, 0 MPOXOJHUTh YePe3 TOUKY (x,, f(x,)) HapaleabHO A0 MPIMOi 2x -3y +5=0

MHOI'OYJICH

14.110o6ynyBaT 3a JaHUM MHOTOWICHOM f(x)=x +2x' -3x’ —6x" —4x-38
g(x) 0e3 KpaTHUX KOpEHIB. 3HAWTH BIJCTaHb B TOYKHU (x0.2(x,)) HO TPAMOI

y =2x+1, KOO x, — TOYKA MIHIMyMY QYHKIII y = g(x).
. : . d .
15. 3HalTH pO3B’A30K y = o(x) MU(EPEHIIaTbHOIO piBHAHHA — 24 x=0, SKHi
dx X

32/I0BOJILHSIE TIOUATKOBY YMOBY y(1) = 1. OOUUCIUTH BiICTaHb BT TOYKH (x,,¢(x,)), JI€

x, — TOYKAa MaKCUMyMy (YHKIIi y = ¢(x), O TOYKH (a,b), AKIO & 1 D (a<b) —
parfioHa bHI KOpEHI MHOT'OWICHA f(x)=x* - x> -5x* —x-6.
16.3HaiiTu BIJCTaHb BiJI MOYATKY KOOPAMHAT JO MPsAMOi, SKa BIATMHAE Ha OCSIX

KOOPIMHAT BiAPI3KH, JOBXHHH SKHX PiBHI CyMi 1+ 2g+ 3¢ +..+100g  , AKIO & €

oHUM 3 KopeHiB 100-To cTerneHs 3 OJUHHIII.
l 2 3\) /2

17. 3naiiTu paHr MaTpuii | 4 x 6|, 1€ x = [ 3sin 1 cos *tdt , y — HaUMEHIIHWH IUIAHN
Lfl y z

0

z — PO3MIPHICTh JIHIMHOTO TIPOCTOPY

KOpiHb HEPIBHOCTI y’' +3y° -4y-12 >0,

CUMETPUYHUX MATPHIIh IPYTOTO MOPSIIKY.
18.3HaliTH KiIbKICTh AUIBHMKIB Yuclia 4 = 2° .37 .5') e k¥ — pPO3MIPHICTH IIPOCTOPY
CUMETPUYHUX MATPHUIh TPETHOTO MOPSAKY, p — IJIa YaCTHHA BIJCTaHl BiJ TOYKH

B(3;4,-3) JO MOBEPXHi x° + y> +z> = 6x-91=0, /— paaiyc 301’KHOCTI CTEIIEHEBOI'O

n

pany ¥ —.
n=13n-11
19.3naiitn 006’eM mapasenerninena, MOOYAOBAaHOTO Ha BEKTOpPax a(1;2;0), b(2;3;R),

© n
Yy — HaWMEHIIUHU

3
n

¢(y:3;4), ne R — paziyc 30LKHOCTI CTENEHEBOTO psmy
L

JOJTATHUN PO3B’SI30K KOHTPYEHIIIT 3y = 2(mod 7).



x 2 3
20.00yucnuT BU3HAYHUK (4 y 6|, I6 x — PO3MIPHICTH MPOCTOPY MlarOHATBHHUX

2 1 z
MaTpHIb TPETHOTO TOPSIKY, y — HaWMEHIIE 3HaYeHHS QYHKIIT y = x° + 6x+7, z —
MOZYJb BEKTOPHOT'O JOOYTKY BEKTOPIB a(1:2,3) Ta b (2,4,6).
. Ax + B o .
21.00uucnuty HTerpayl [—————dx, € 4 = f(4), f(x) — HallMEHIIE CIUIbHE
2
x  +5x+6
KpPaTHE MHOTOYICHIB x° - 5x +6 Ta x + x— 6, B — JIOBKHHA BIJPI3Ka, 110 CIOITYYaE
[I0YaTOK KOOPIUHAT 3 LEHTPOM IIOBEPXHI x° + y° —z” —d4x+4y+2z+6=0.
22 HamucaTtu pIBHSHHSA TPsIMOi, 1[0 TMPOXOAWTH Yepe3 TOUYKy  4(1,2;x) 1

NEPICHANKYJIApHA 0 TUIONIMHU =, SKIIO x — 3arajlbHa KiIbKICTh HATypaJbHHUX

niapHUKIB - ymcna 3300, a o —  JIOTMYHA IUIONIMHA JO  ITOBEPXHI
2 2 2 .

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

23.YUn yTBOpIOE MOBHUM KJIAC JIMIIKIB 32 MOAYJIEM 7 MHOXKMHA M = {6;9:17 ;4;a;b;c} , €

a-= ln[lim(lng)”gx), b — CKaIIpHUH JOOYTOK BEKTOpa HOpPMaji IUIOUIMHU

x>0
x+2y-7z+5=0 Ta OJAMHUYHOTO BEKTOpa, IO 3aJa€ HAMpsM OCl LWIIHIpA
© 5
ayt=25,c=3% —.
n=1 2’

24 HarmucaTty piBHSHHS TiaMeTPAIbHOI TUTONIMHY TIOBEPXHI x° + 2x + y° —z° + 2z = 0 TIPH

YMOBI, 110 If BEKTOPOM HOpPMaJIl € BEKTOP 7 (n,,n,,n,) , A€ n, — HAUMEHIINN TOJATHUHI
KOPiHb PIBHAHHSA x° + 2x° —5x—6 =0, n, — pajaiyc 301KHOCTI CTEIICHEBOTO PSIIy
>y ( 20 +3)")
Y — ny =In| lim .
n=1 21 n— oo 2n

25.P03B’s3aTH KOHTPYEHITIIO 5x = n(mod m), A€ m — IiJJa YaCTHWHA BIJICTaHI BiJ TOYKHU
A(3:4;5) 10 TOBEPXHi (x-3)" +y” +z> =16, n — HaWOIbIIE 3HAYEHHS (QYHKII]

y =17 (x-3)" HaBiIPI3KY [2,5].

26.Cxnactv piBHSHHS IUIOMIUHUA f (x,y,z) = 0, SIKA MPOXOJUTH Yepe3 TOUKY M (3:4,-5)
napajeibHO 0 JBOX BEKTOpPIB a, = (3;1,-1), a, =(1,-2;1). 3HaWTH TOBHUI
nudepeniian  GyHKIIT z= f(x,y) Ta OOYMCIAUTA WOro 3HAYEHHS B TOYIl
(a.b,c), (a<b<c), A€ a,b,c — TOPAIKH HETPUBIATBHUX MIArPYN LUKIIYHOI TPyNu
().

27.3HaliTH TPOEKII0 P(a,c) TOUKH M (- 6;4) HA TIPSAMY 4x -5y +3 = 0. [loOymyBaTu
HOPMOBAHHMI MHOTOWIEH f (x) TPETHOT'O CTEIEHS, KOPEHSAMH SIKOTO € a 1 ¢, @ OCTaya

/(%)

X —a

0
BiJl AUTeHHS ioro Ha 1 piBHa 12. O0uucnutu |

c

dx .

28.3naiiT iHTErpanbHy KpHUBY AU(PEPEHLIANLHOTO PIBHAHHA (1+ y )dx — kxydy =0, IO
IPOXOJUTh Yepe3 TOYKY C(x,;y,). BIIOMO, MO k = HCH (753,275), @ C(X4;Yy,) —
POTUJICKHA JIO TOYKU A(-4;5) BEpPIIMHA KBaJpaTa 3 JIIarOHAJIIIO 7x -y +8 = 0 .



29.3HaliTH 3araJIbHUN PO3B’ 30K AU(EPEHITIAIBHOTO PIBHSIHHS y”" + py' +qy =e X, I€ P —

(1 2 -4 1W

paHr MaTpuIli A-|2 1 -5 -1|, q — BIICTaHb BIJ TOYKH M (2;-1) AO IPSAMOI

Ll -1 -1 —ZJ

4x + 3y +10 =0 .
1 2 4

30. Po3p’s3atu 3amauy Komi: (y* -3x’)dy + 2xydx =0, y(a)=b, A€ a=|-2 1 -3/,b—

3 -4 2
OpMHATa TOYKU IEPETUHY OCl Oy 1 OPSAMOI, LIO NMPOXOAUTH YE€pPE3 TOYKY | - —;0
vz )
IIapajiesIbHo J10 NPsAMO]L y = 2x .
a
31. OGuucauTd | f(x)dx , J€ f(x) — MHOIOYIEH 3-r0 CTENEHsd 13 CTapIuuM

b
Koe(dirieHToM, 10 JOpiBHIOE 1 1 Mae KOpeHi x, = -1, x, = 2, TIPUIOMY f(3)=8.
X 2 y 2
Binomo, mo a i b — Bennka i Masa miBoci enineca — + ~— =1, JUIS KOO 2¢ = 6, & =
b

32. IlokazaTu, 10 BEKTOPU a = (3;-2;1), b = (~1;1;-2), ¢ = (2;1:-3) JIHIHHO HE3AJIC)KHI.

W W

3HalTH PO3KIIA] BEKTOpA d = (11;-6:5) 33 OA3UCOM (a.b.c): d = aa +Bb +yc . SHAUTH

oz(L;1)  az(131)
+

, IKIIO z = ax’ + By’ +yxy .
Ox oy
X

o 5 2
33.3HaiiTH TOUKY M (x,:y,) — TOUKY eKcTpeMyMy ®yHKuil z = e?(x + y*). 3ammcaru
PIBHSAHHS TiIepOOIH, BITKU SIKOT CHMETPUYHI BIZHOCHO IMOYATKy KOOPAMHAT, OJIUH 13

(GOKYCIB MICTUTBCS B TOYIl M (x,;y,), 4 PIBHIHHS ACHUMIITOT y = + , e n —

n+1
KiTBKICTh HiArpym rpynu {$1}.

. X z . . .
34.3amnucaru 3arajibHe P1BHSIHHS IJIOIMUHUA — + R ,JI€ a 1 b a<b— pamloOHaJIbHI1
a b c

0z
X

0z
— g QyHKil

KOPEHI MHOIOWIEHA f(x)=x" —4x° —13x° +28x+12 =0, c=—+

z:ln(ex+ey).
3

-2 . . .
35.004yucauTa lim . , AKIO a — HAWMEHIIUN JOAATHUM PO3B’ 30K KOHIPYEHIII1
X>a x —3x+2

27x =2 (mod 13), 4 — BIJHOIIEHHS, B SIKOMY TOYKa M (1;3;-2) JUIMTH BIIPI30K MM, ,
A€ M, (-3;-1,2), M, (2;4;-3) .

p cos 2Xx

36.004uCIUTH lim , SIKIIIO « — BHYTPIIIHIA KyT MPU BEPIIUHI A TPUKYTHHUKA 3

*mal-1tg X
BCpHIMHAMMH A(-1,-2;4), B(-4;-2;0), C(3;-2;1), p — IOPAAOK TPYIIH CaMOCYMiHleHB
IMPAMOKYTHHKA.



37.00uncnuTy  IIOmy S Tapajgejorpama, SKIO BIIOMO HOTO TpU BEPIIMHU
A(1;2:0), B(3;0;-3), C(5:2;6). 3ammcaTd Bci miarpynu rpymu (Y1), Ilepesiputu um
Oou(A) ou(A) Ju(A)
+ + =

BUKOHYETHCS PIBHICTD =S ,SAKIOO u=x"+y —z2(xy +4).
oX oy oz

) . 1 . . .
38.3HaiiTu MOXMily acCUMITOTY rpadika QyHKIIT y = 4x + — 1 OOYMUCIUTH BIJICTaHb d BiJl
X

Hel 10 TOYKHU (x,,y(x,)), A€ x, — TOYKA EKCTpeMyMy HaHoi (QyHKIi. 3amnucatu
MHOTOWIEH HAaMEHIIOr0 CTENEHs 3 HITMMHU Koe(DIiliEHTaMH, 110 MA€ KOPIHb d .
39.BU3HAYMTH TOUKY IIEPETHHY (x,,y,) KPUBOI y = ax° + bx *, AKIIO a i b — LIl KOpeHi

MHOIOUWIEHA g(x) = 2x° -3x° -14x+15. Uepe3 M0 TOYKY IPOBECTU NPAMY
NEPICHIUKYISIPHY 10 MPSMOI y = g "(x) .

40.I1epeBipuTH, YU YTBOPIOIOTH 0a3UC BEKTOPU 4 = (2:2i-1), b = (-1;2), & = (2:1;3) .
3anucaT piBHSHHS ABOX IUIOMIMH, IO MPOXOAATH Yepe3 TOUKY EKCTpeMyMy (QYHKIIiT
z=x+y>-2mx-18 h y TA MAIOTh BEKTOPH HOPMAIi a i b BiANOBiAHO. 3HAlTH KyT
MK [IUMU TUTOIIMHAMH.

41.Ha kpuBiil y = x’ - 3x + 5 3HAUTH TOUKH, B IKUX JIOTUYHA IEPIEHAUKYJIIPHA JI0 IPSMOT
ax +by =0, 1€ a — HCJ] MHOTOUNEHIB f(x)=x" -1, g(x)=x"+2x+1, b — KUIbKICTh
miarpyn rpymu {41},

42.3HaiiT 00BiIHY CiM’1 MPSMHUX, 10 BIATHHAIOTH BiJl CTOPIH JTaHOTO KyTa TPUKYTHUK
JTAHOTO TIEPUMETDY.

43.Hamucatn  monspHE  pIBHSAHHA  KOJla, padiyc sSKOro  JOPIBHIOE  CyMi
1+4g+9s +..+100¢" , AKIIO ¢ € OXHUM 3 KopeHiB 100-ro cTeneHs 3 OJUHHUIIL.

44 3HaiiTy HaWOUIbIIE 1 HAWMEHIIIe 3HAYeHHS (PYHKITII:

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

45.]loBecTH, 110 KpUBA, BC1 HOpMaJl SAKOI MPOXOJAATh Yepe3 OJHY U Ty caMy TOYKY, €
KOJIOM.

46.3HaiiTu KyTH, T SKAMH TEPETUHAIOTBCA CHHYCOia y = sinx Ta KOCHHYCOIAa
Yy =COoSX .

47.]JloBemiTh, MO TSI TOBIIBHOTO HATYPATBHOTO 7 :
T
\/n2 -1+ \/n2 -4+ \/n2 —9+...+\/n2 —(n—l)2 <I-n2.

x x —x

48.Po3B‘s3aTH PIBHAHHA : (V3+242) +(V3-242) 22 =0

49.3HaiiTy BC1 MPOCTI1 YUCIIA, SIKI € OTHOYACHO CyMaMH 1 PI3HUISIMU MTPOCTUX YUCEIL.
50.3HaiiTi HAaHKOPOTIIY BiJICTaHb BiJl TOYKU M ,(2;-1) JO KPHUBOT y = x°
51.BusHauuTu, Npu AKOMY 3HAUY€HHI h TBUHTOBA JIiHIS

X =acost, y=asint, z=ht

Ma€ HalOUIBIIUN CKPYT.

4.5. MPUKJIAJHI 3AJAYI

1. Beperu piuku — nBi mapanenbHi npsmi. [1o pi3Hi 60KU Bif pIUKU 3HAXOASATHCS Cella
4 1 B . Jle noTpiOHO moOyayBaTH MICT MN uepe3 piuky ( M N TepneHIuKyIIpHUN
oeperam), o0 MUISIX AMNB OyB HAUKOPOTIIUM?
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B pesepyap, sikuii Mmae opMy MpsSIMOTO KPYroBOTr0O KOHYCa, OMYIEHOTO BEPITUHOIO
BHHU3, HAJMBAETHCS PiJJMHA 3 MOCTIMHOIO IBHAKICTIO « (M?/C). 3 KOO INBUIKICTIO
MABUIIY€ETHCS PIBEHb /1 PIAUHHU B pe3€pBYyapl, SKIIO MOro BUCOTA AOPIBHIOE H (M),
a pajilyc OCHOBU R (M)?

Baron HajgzemMHO1 3aI1i3HUII, SKAHA TPOXOAUTH HAa BUCOT1 9 M HaJ| 3eMJICIO, B ICSIKUMA
MOMEHT 3HaXOAUTHCS HAJ TPAMBAaWHUM BaroHom, wio ife. Hnsgxu iX yTBOPIOKOTH
npsimuit kyT. [IBUaKiCTh mepiioro Barosa v, = 12 M/c, Ipyroro — v, = 6 M/c. 3

SKOIO IIBUJKICTIO Oy/1e 301IbIITYBaTHCh B1ICTaHb MK HUMU 4epes3 ¢ = 6 C?
Bapricte giamanTa npomnopiiiiina kBajapaty iioro macu. [Ipu 00poO1ii giamaHT OyB
PO3KOJIOTUH Ha JIBl YacTHHM. SIKi MacW LHUX YAaCTHH, SKIIO BiJIOMO, IIO BapTICTh
niaMadTa 0yJa0 MaKCHMaIbHO BTPAYCHO.

Bigkpuruii GaceiiH 3 kBagpaTHuM aHOM Mae 006’eM 108 m3. Ski moBunHi GyTH
po3mipu OaceitHa, 00 Ha OOKJIagaHHS HOTO CTIHOK 1 JHA TMIINUIO HaWMEHIIE
Marepiany?

Binpizok 3aBmoBxku | po3niiamig Ha TpY YaCTUHU, BUOUPAIOYH OYy/Ib-SKi Bl TOUKH
NOJIUTy. 3HAUTH UMOBIPHICTH TOTO, IO 3 TPHOX YTBOPEHUX BIIPI3KIB MOXKHA CKIIACTH
TPUKYTHUK.

BikHO Mae ¢opMy MpsSMOKYTHHKA, 3aBEPIIEHOTO 3BepXy MmiBKpyrom. [lepumerp
BiKHa 5M. SIKUMU MarOTh OYTH PO3MIpU BiKHA, 11100 BOHO MPOMYCKAJIO HANHOUIbIITY
KUIBKICTh CBITJIA?

JIBa ripchbKi MHCIIMBCHKI TOCTIOIAPCTBA 3aiMalOThCs 3aroTiBiero mymHuHU. [lepiie
Ma€ CKJIaJ B MYHKTI 4, a Apyre — B MyHKTaxX B 1 ¢ . BiAcTaHi MK ITyHKTaMu
OJIHAKOBI 1 JOPIBHIOIOTH = . [IpsAMOITIHIMHA 3a13HULS IPOXOAUTH YEPE3 CEPEANHU
BIIpI3KIB 48 1 4c. BuOpatu wmicue mis OymiBHMITBA CHUIBHOI ST 000X
roCroAapcTB MEPEBATOYHOI 0a3H Ha 3aII3HUL TaK, 00 BUTPATH 000X rOCIOIaPCTB
Ha TIEPEBE3CHHS BAHTAXy BEPTOJIHOTAMH, SIK1 3IACHIOIOTHCS OJMH pa3 Ha JEHb 3
KOXHOI'O 3 MYHKTIB A, B,C , OyJu OJHAaKOBHUMH, SKIIO BIJIOMO, 1[0 TPAHCIOPTHI

BUTpATH Ha MEPEBE3EHHS MPSIMO MPOMOPILIAHI KBaIPATy BIJCTaHI.

3 yCIX TPUKYTHHUKIB 3aJ1aHOTO TIepuMeTpa 20 BU3HAYUTH TOU, SIKUI Ma€ HANOUIbIITY
TUTOMTY.

JlBa JiTaKu JIETATh TOPU3OHTAILHO Ha OHIM BHCOTI ITiJ KYTOM 120 ° OJUH 0 OAHOI0
3 OJIHAKOBOIO IIBUJKICTIO v. Y JESIKUH MOMEHT 4acy OJMH 3 JITaKiB MPUJIETIB B
TOUYKY TIEPETHHY IIISAXiB, a IPYTHil B 11l MOMEHT 3HaXOJMBCS B a KM Bija Hel (HE
JIOJIETIBILIM 10 TOYKH MepeTuHy). Yepes sKuil yac micisi IbOro MOMEHTY BiJICTaHb
MIX JliTakaMu Oye HalMEeHIIO00?

JIBa maporuiaBu pyxaroThCs MEPIEHIUKYISIPHUME Kypcamu 31 mBuakoctsmu 30 140
KM/TOJ1 BIAMOBIAHO. Y TOYAaTKOBUI MOMEHT Yacy mnepiunii 3Haxoauscs 3a 100 km, a
apyruii — 3a 300 KM BiI TOUKHM NEPETUHY JiHIN pyxy. Uepes sikuii yac BiICTaHb MIXK
naporuiaBaMu Oyne HaiMeHIo? OGUUCIIUTH 10 BIICTaHb.

JIBa cyaHa MOBHMHHI HiAIATH 10 oaHOro mpuyany. IlosBu cyaeH — He3allexHI
BUITQJIKOBI TOA11, pIBHOMOXJIMBI TIPOTITOM 100HM. 3HAUTH WMOBIPHICTH TOTO, IO
OJTHOMY 3 CYACH JIOBEJEThCSA YCKATH 3BUIBHCHHS MPUYAy, SKIIO Yac CTOSHKH
MIEPIIIOTO Cy/IHA — OJHA TOAMHA, a IPYroro — JB1 TOAUHM.

JIBo€ mrojielt MaJii 3yCTPITUCH B TIEBHOMY MICIII MK ChOMOIO 1 BOCBMOIO TOJIUHOIO.
BoHu mOMOBWIMCH, IO KOXKEH YEKA€ IHINOTO MPOTATOM YBEPTI TOAWHU. Ska
HMOBIPHICTB TOTO, III0 BOHH 3YCTPIHYThCS ?
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JIuCK, KUHYTUH CIIOPTCMEHOM I11J1 TOCTPUM KYTOM JI0 TOPU30HTY, BIIaB Ha BIJCTaH1
52 M BiJl TOYaTKOBOTO MOJI0KEHHS. BU3HaunTH mapameTp napadoigHoil TpaeKTopii,
Ky OIHMCAB JUCK, SIKIO HAHOUIbIIIAa BUCOTA, SKO1 BIH JOCST, TOpiBHIOE 10 M.
HinsHka 3emii mMae (oOpMy pPIBHOCTOPOHHBOTO TPUKYTHUKA. 3HAWTHU JOBXKHUHY
HAWKOpOTIIIOI MEXI, IO CIHOJyYae JABI CTOPOHM JUISHKH 1 JUIMTH ii Ha Bl
PIBHOBENUKI PIrypH.

JIJ1st BUTOTOBJICHHSI METAJIEBOTO KapKacy MaBUILHOHY TPOIMYHUX POCIUH y (popmi
napajesuenineaa 3aBe3eHo ApIT 3aBHoBkKU 2880 M. SIkumu MaroTh OyTH BUMIpH
KapKacy HalOUIbIIOro 00’eMy, SIKIIO BHCOTa MaBUIbHOHY BTpuYl Oulblia 3a
HUpUHY?

Jlns ckimamaHHS €K3aMeHy CTyaeHTaM HeoOxigHo miaroryBaTu 30 murtasb. 3 25
cryaeHTiB 10 miaroryBaiau Bci nuraHHs, 8§ — 25 nuranp, 5 — 20 murtanps 1 2 — 15
nuTadb. CTYJIEHT, SIKOT0 BUKJIUKAJIM, BIJIIOBIB HA TIOCTABIICHE 3alMUTAHHS. 3HANMITD
AMOBIPHICTh TOT'O, IO LEH CTYAEHT: a) MIArOTYBaB BCl MUTAaHHs; O) MArOTyBaB
TUJIbKU MTOJIOBUHY TTUTAHb.

Jl71st mpoBeIeHHs CIIOPTUBHUX 3MaraHb MOTPiOHO MOOYAyBaTH HANAOBIIY Tpacy, 110
3’eqHye Tpu TyHKTU A, B 1 C NpsAMONIHIMHUMH TUISHKAMH Tak, 00 I MyHKTH
3HAXOJIUJIMCh HAa OJJHAKOBIM B1JICTaH1 BiJl criocTepexHoro nyHkty D, a myHkT C OyB
piBHOBIAnaneHui Bix 4 1 B. Sk po3aMictutu myHKTH A, B, C, ipu YMOBI, 1110 BIJICTaHb
MiX yHKTaMu A 1 D nopiBHIo€E d ?

Jnst TppOX 3eMIIEpOOHMX PIBHOMOTYXHUX TOCIOAAPCTB MOTPIOHO MOOYTyBaTH
crnutbHe 3epHocxoBuie. Jle BuOpatu wmicie mis OymiBHUITBA, 00 BUTpPATU
rOCIIO/IAPCTB Ha MepeBe3eHHs 3epHa OyJiM MIHIMAJIbHUMH, SIKIIIO BIJIOMO, 1110 BOHU
JIOPIBHIOIOTH ~ KBaJIpaTy BIJICTaHI, Ha SKYy 3/A1MCHIOIOTBCS TMEPEBE3CHHS, 1
BUKOHYIOTHCSI OJTHAKOBUMH TPAHCIIOPTHUMH 3ac00aMu?

I3 20 cTyneHTiB, Kl NPUNANIUIA HA €K3aMeH, 8 MATOTOBIIEHI BiAMIHHO, 6 — 100pe, 4
— mocepenHbo 1 2 — morano. B ek3amenariitanx Oinerax € 40 muranb. CTyneHT,
KU MATOTOBJICHUHN BIIMIHHO, 3HA€ BC1 MUTaHHs, 100pe — 35, mocepeIHbo — 25
1 moraHo — 10 nwurasb. Jleskuil CTyAE€HT BIANOBIB HAa BCl 3 muUTaHHS Oulera.
3HalAITh KMOBIPHICTB TOTO, IO BiH IMIJTOTOBICHUI: a) «100pe»; 0) «IIoraHoy.

3 MiHOTO KpyTa pajiilycoM R BUPI3at0Th CEKTOP 3 LIEHTPATBHUM KYTOM o 13 HbOTO
CKpYUYyIOTh KOHIYHY JiiKy. [Ipu sikomy 3HadeHHI KyTa o 00’€M KU Oyne
HANUOUIbIIUM?

3 1poTy, IOBXHHA SKOTO |, Tpebda BHUTOTOBUTH KapKac MPSIMOKYTHOTO
napasesneninesaa 3 HahoUTbIKUM 00’ €eMOM. 3HAUTH PO3MIPH I[LOTO TIapaseseninesaa.
3a neBHUI NPOMIXKOK Yacy TpU TOKapl pa3oM BUTOTOBJIAIOTH 60 Aeraneld, mpuaoMy
3a Mei MPOMDKOK Yacy MEepIInid 1 APYruil TOKap BUTOTOBJISIIOTH B 3 pa3u OuibIIe,
HIXK TPETIH, a epIInii 1 TpeTid — B 2 pa3u Oulblie, HK Apyruil. CKUIbKU JeTanen
BUT'OTOBJISIE KOXKEH 3 TOKapiB 3a 1eil yac?

3eMiIs pyXa€eThCsl IO TPAEKTOPIT, IO € JIEIKUM T'€OMETPUUYHUM MICIIEM TOYOK, SKE
BOJIOJII€ TAKOIO BJIACTUBICTIO, 1110 CyMa BiJICTaHEH BiJl OyAb-sKO1 HOrO TOYKH J0 ABOX
(bikCcOBaHMX TOUYOK € BenuyuHa ctana. Bimomo, mo CoHIle 3HaX0UThCS B OJHIN 3
nux (ikcoBanux Todok. Haiimenma Biactanp Bix 3emui A0 CoHISE HaOIUXKEHO
nopiBHioe 147,5 MiIH. KUIOMETpiB, a HaiOuibmia — 152,5 MIIH. KUJTOMETpiB.
3anucatu PpIBHSHHA TpaekTopii pyxy 3emul, 3HAWTH BENUKY TIBBICh Ta
CKCIICHTPUCHUTET.
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3HAUTH PO3MIPU 3aKPUTOI LMWIIHAPUYHOI LUCTEPHU 3aJaHOro o0’eMy v 3
HAMMEHIIO0 ITOBHOIO MTOBEPXHEIO.

3 yciX MNpsSMOKYTHUX TMapayielieline/iB 3 3aJaHOl0 CYMOK TpPbOX B3aEMHO
NEePHEHIUKYIIPHUX pedep 3HAUTU TOU, 00°€M SIKOTO € HAUOLITBIINM.

[3 TpbOX JOIIOK OTHAKOBOI IIMPUHU BUTOTOBISETHCSA k0700. Ilpm sikomy KyTi
Haxwi1y OIYHMX CTIHOK JI0 OCHOBH IUIOIIA MOMEPEYHOro mepepizy konoda Oyae
HaOLIBIIOI0?

JIOKOMOTHB PYXa€ThCS B3I0BXK TOPU3OHTAIBHOI AUISHKY MIISAXY 13 IIBUIKICTIO 72
Kkm/ro. Yepes saxuii yac 1 Ha SIKIi BiJICTaBHI BiH Oy/i€ 3yMUHEHUM TrajdbMOM, SKIIO
OITip pyXy MICIA MOYaTKy rajibMyBaHHs qopiBHioe 0,2 iioro Baru?

Kpait kpyrioro croiay paaiycoM a JIeXuTh KHura. Bimomo, 110 OCBITJICHICTH
npeaMera B mponopuiiina KocHHYCy KyTa @ (OUB. 4

PUCYHOK) 1 00€pHEHO MPOMOpIIiiiHa KBaApaTy BiJICTaHI Bij
npeaMeTa 0 JpKepena CBITIAa A, BU3HAUWTH, Ha SIKIM
BUCOTI HaJ IIEHTPOM CTOJIa Tpeba MOBICUTH CBITUJIBHUK,
1100 OCBITJICHICTh KHUTH OyJia HaHO1JIBIIIO0.
MarepiaJibHa TOYKa Macol m PYXa€ThCS MPSIMOTIHIHHO
mig  giero  cramoi cuiam F. Omip  cepenoBuIa
NPOMOPLINHUI MIBUAKOCTI PyXy. 3HAWTH 3aKOH 3MIHH a B
MIBUAKOCTI PyXy TOYKH, SKIIO TOYaTKOBAa IIBUAKICTH

nopiHtoe 0.

Migauii ky0, pedpo SIKOTO IOpPIBHIOE « =5 CM, PIBHOMIPHO HUTidyBaBcs 3 ycix
OokiB. 3Harouu, 1110 Bara ioro 3MeHmmuiIach Ha 0,96 r 1 BBakarouu MUTOMY Bary Mijai
piBHOIO 8 (I/cM?), BU3HAYMTH, SK 3MEHIIMINCH PO3MIpH KyOa, TOOTO Ha CKiIbKH
BKOpOTHJIOCS pedpo Kyoa.

Ha Biacrani ¢ Big 3aBOJy 4 NTPOKIAAAETHCSA MO MPSAMIM 10 MICTa B 3ai3HHUIIA.
[Tig s;IkuM KyTOM o 0 MPOEKTOBAHO1 3aji3HMIIN Tpeda MPOBECTH IIOCE Bij] 3aBOMY
A, MO0 JOCTaBKa BaHTaXIB 3 A4 Yy B Oylla HaWJEHIEBIIOO, SKIIO BapTICTh
nepeBe3eHHs 1 T/KM 1o 1oce B m pa3iB JOpOXkKYa, HIK 3aT13HULEIO?

€ npsAMOKyTHUH JHUCT kepcTi po3MipoM 50x 60 cM. YV YOTHpPHOX HOTrO KyTax
BUPI3aI0Th OJIHAKOB1 KBaJIpaTH Ta POOJIATH BIAKPUTY KOPOOKY, 3arMHAI0YM Kpai mij
OpsIMUM KYTOM. SIKa MakCMMaabHO MOXJIMBA MICTKICTh TaKO1 KOPOOKH ?

Ha cTopiHIi KHUI'M IPYKOBaHMI TEKCT 3aiiMac S cm?. BepXHe i HMKHE MOJIS MAOTh
JOPIBHIOBATH 10 @ CM, TpaBe 1 JiBe — Mo D 1 ¢ cM BignoBigHO. 3HAUTH PO3MIpH
CTOPIHKH KHUTH, MPU SKUX TOJISI 3aiMa0Th MIHIMAJIbHY TLIOILY.

Ha Ti10 gie cuna, nponopuiitHa yacy. Kpim Toro, omip cepeioBuiia Jii€ Ha pyX Tijia
13 CWJIOIO, IPOMOPIIHHOIO IIBUAKOCTI. 3HANTH 3aKOH PyXY TiiIa.

Hawmer y Bursiai muitigapa, 3aKpuToro KOHyCoM, o0y TI0BaHU Ha KPYTrOBii OCHOBI
R 1 noBunen matu 06’em V. SIkum Mae OyTH KyT IIPU BEPIIUHI OCLOBOTO MEPEPi3y
KOHyca, 100 KUTBKICTh Martepiany, SIKMW TijJe Ha BUTOTOBJIEHHS HaMeTy, Oyra
HalMEHIIIO ?

[ImiT miagTsaryerbess mo Oepera 3a JOMOMOTOI0 KaHaTa, SIKMA HAMOTYEThCS Ha
KOJIOBOPOT 13 MBHUAKICTIO 3 M/XB. BU3HAUUTH IIBUAKICTH PyXY IUIOTY B TOM MOMEHT,
KOJIM MOro BIACTaHb BiJ Oepera AOPIBHIOE 25 M, SIKILIO KOJOBOPOT PO3MIILIEHO Ha
Oepe3i BUIIE B MOBEPXHI BOAU HA 4 M.

N3
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[To nmpsMomiHIAHOMY 1IOCE ine eKCKypcliHui aBToOyc. B cTopoHi Big mioce
pO3TAIIOBaHMI Tanar, BiJ TOJOBHOTO BXOMY SIKOTO WIE MOpOTa, JOBXKHHOIO b,
NEepPHeHIUKYIIpHO 10 mmoce. Ha skiil BiACTaHl BIJ TOYKH IMEPETUHY IUX JIOPIT
NOTpiOHO 3YMUHUTH aBTOOYC, 100 EKCKYpCaHTH SKHaWKpamle pO3aUBHINUCH 13
aBToOyca (acaj mamnairy, Ko JOBXKUHA pacany manamy 2. 1 gacaa po3TamoBaHuN
i kyrom 60° BimHOCHO 1mOCE?

[TpssMoxyTHMIT mapanenerminen, mo Mae ToBxuHY 42 cM, mmpuny 30 cM 1 Bucoty 18
CM, po3pi3ajii Ha OHAKOB1 HAHOLIbII KyOu. CKUTbKH OyJie TaKuX KyOiB?
[IpAMOKyTHY HinsHKy miomero 900 M? HeOOXiTHO OrOPOAMTH MAapPKaHOM, Y SIKOTO
JIBI CYMDXKHI CTOPOHM KaM’siH1, a JB1 1HII — AepeB’sHi. OIUH METp JepeB’SHOTO
napkany komrtye 10 rpH., a kaMm’sHOro — 25 rpH. Uu BUCTayuTh Ha MOOYIOBY
napkany 2000 rpH.?

Pycna 1Box pidok (B Mekax IEBHOI 00JacTi) SIBIAI0OTh cO00I0 mapabony y = x° i
npsiMy x -y -2 =0. IlorpiOHO 3’€qHaTH LI PIYKH NOPSIMOJIHIAHUM KaHaJIOM
HaliMeHIIoi JOBXUHHU. Bkazatu KOOpIMHATH TOYOK Ha 000X piukax, SIKI Mae
3’€JTHATH LIeW KaHaJl.

Ceno A 3Haxomuthbca Ha Biacranl 18 kM Big moce. Ha moce 3a 30 kM Bijg
HANOJIMKYOI 10 cella TOYKU II0CE PO3TallOBaHO MICTO B. B siKy TOUKy m1oce ciij
MPOKJIACTU JIOPOTY 13 cena, o0 nuissx Bix A 1o B 3aiiMaB sikomMora MEHIIE Yacy,
SKIIO MBHUAKICTh pyXYy Mo moce 50 km/roj, a 1o nyTiBio — 30 KM/TO/I.

Cepen ycix MpsIMOKYTHHUKIB, SIKI MAalOTh JaHy IUIOILY S, 3HAWTH MPSMOKYTHHK 3
HAWMEHIIIO0 JTiarOHAJLIIO.

Cranmii 4,8,c He IexaTh Ha OAHIA mnpsmiid. Yepes HUX TPOXOIUTH TpHU
OpsIMOJIIHIMHI  3ami3HuLi. BuOpatu wMicue s OyniBHUITBA HadToOazu 1
NOJYCTAaHKIB  (3YyMMHOK Ha 3ali3HMI, 3 SKUX 3J1HCHIOETHCS HACTYITHE
TPAHCIIOPTYBAaHHSA) TaK, 100 cepeHl BUTPATH HA TMEPEBE3CHHS OAHIET IUCTEPHU
Ha(TH, SIKI 301MCHIOIOTHCS OJUH pa3 Ha JIEHb 3 KOXKHOI 3 3aJ113HUYHUX BITOK, OyIH
MiHIMaTbHUMH. [IpoBecTH mOCHiIKEHHS.

CrtpymiHb BoaM (oHTaHA Aocsrae HauWOLIbIIOT BUCOTH 4 M Ha Bifctadi 0,5 M Bij
BEpPTHUKAJI, IO MPOXOAUTH 4epe3 Touky O BHXOmYy CTpyMeHs. 3HAWTH BUCOTY
CTPYMEHS HaJl TOpU30HTOM Ha BifcTani 0,75 m Big Touku O.

Cyma 10BKHMHH Ta 00XBaTy MOIITOBOrO IMAKyHKa HE MOBHHHA mepeBuinyBatu 150
cM. BuzHauutu po3mipu nakyHka HUITHAPUYHOT (OPMH HAMOUTBIIIOTO 00’ €MY.
TenepoHHMit APIT JOBKUHOIO 15M MPOTATHYTO BiJ CTOBNA, A€ BIH 3aKPIIUICHUI Ha
BUCOTI 8M HaJl MOBEPXHEIO 3eMITi, 10 OYAMHKY, A€ HOro 3aKpimmid Ha BUCOTI 20M.
3HalTH BiICTaHb MK OYyJIMHKOM 1 CTOBIIOM, IMPUITYCKAIOUH, 110 APIT HE MPOBUCAE.
Tpu micta A, B, C posramoBani Tak, mo ~AsCc =60 °. OgHOYacHO 3 MicTa A
BUXOJIUTh aBTOMOO1JIb, a 3 MicTa B — moi31. ABTOMOO1UIb PYyXa€eThCs y HANPSIMKY
no B 3 mBuakictio 80 km/rox., a moizg — mo C 3 mBuakicto 50 km/ron. B axuii
MOMEHT 4Yacy ( BiJl MOYATKy pyXy) BIICTaHb MDX MOi30M 1 aBTOMOOu1eM Oyzae
HAWMEHIIO10, SIKIIO | AB |= 200 KM?

Tpu myHKTH 4, B 1 C cnojiydeHl IpsMOIiHIMHUMU Joporamu. Jlo Bipi3ka 1oporu

. 1 ..
AB TIpUJIATA€E KBaJpaTHE MOJI€ 31 CTOPOHOIO JOBKUHHU —‘A B|; 10 BiApi3Ka JOpOrU
2

BC TpUiIArae KBaJpaTHe IMOoJe 31 CTOPOHOIO JIOBXKUHHU ‘B C|, a 10 BiIpi3Ka JOPOTH




50.

o1,

52,

53.

54,

55.

56.

S7.

58.

59.

60.

AC TpuUisTae AUISHKA JICY TIOBXKUHOIO | 4 C| 1 mupuHo 4 kM. [Tnoma micy Ha 20
KM? OiJIbIIE CyMH IUIONT KBaPATHUX HOJIIB. 3HANTH IUIONLY JICY.

Tynens y mepepizi Mae ¢opMy MPSIMOKYTHHKA, 3aBEPIICHOTO 3BEPXY MIBKPYTOM.
[Tnoma nepepizy TyHento S. SIkuMHU MarOTh OyTH PO3MIPH MPSIMOKYTHHKA, 1100
NEepPUMETP TyHENO OyB HallMEHIIUM?

Typuct iz1e 3 mMyHKTY 4, pO3TallIOBaHOTO HA I10CE, B MyHKT B, 1110 3HAXOAUTHCS Ha
BijicTaHl 8 kM Bix moce. Biactanb 4B no npsmiit 17 km. HIBuAKICTE TypUcTa MO
moce 5 KM/ron., mo Oe3mopikkio — 3 kM/roi. B sxomy wmicii oMy moTpiOHO
3BEPHYTH 3 IIOCE, 100 32 HAMKOPOTIIHMA Yac MPUUTH B IyHKT B?

I3 enTpa cenuina BUXOASTH JIB1 BYJIUIIL: OJ[HA HA MIBHIY, a 1HIIa — Ha cxi1. Ha ofHiii
ByNuIl Tpeba 30yayBaTH IIKOIY, a Ha 1HIIINA — AUTSYMANA CaZOK Ta MPOKIACTH MIXK
HUMU jaopory. Ha sikiil BiacTaHi Bii LEHTpa Ciif pO3MICTUTH iX, 00 AOpora Mix
HUMU Oyja HAWKOPOTINOW, SKIO IUIONIA TPUKYTHHKA, OOMEXKEHOTrO TphoMa
BKa3aHUMU JIOpOraMu, Ma€ IOPIBHIOBATH S ?

VY maxoBomy TypHipi Opaiiv y4acTh 2 y9HI CbOMOTO KJIacy i KUJIbKa YIHIB BOCBMOTO
kiacy. CeMHUKIaCHUKUA HaOpanu 8 O4OK, a KOKHUM BOCBMHKJIACHUK — TOPIBHY.
Bimomo, 1110 KOXHUI 3 KOKHUM rpaB oAuH pa3. CKUIbKM BOCBMHUKIACHUKIB Opajiu
y4acThb B TYpHIpi ?

Uepes micto A mpoxoauTh Marictpaib. Ilig sSKMM KyTOM 10 MaricTpalji Ciija
IPOKJIACTH JOPOry 3 cena B, mo0 vac pyxy Biag B 10 A OyB HAKOPOTIINUM, SIKIIO
MIBUAKICTH PYXY MO JOPO31 BJIBIUl MEHIIIA IBUIKOCTI pyXy 10 Marictpai.

Yepes cenno A, orodeHe 3 ycix OOKiB JiyraMy, MIPOXOJAUTh MpsMa MIoCceitHa Jopora.
[loceiiHoI0 JOPOTOI0 JTIOAMHA MOKE PYXaTUCh 31 IMBHUJIKICTIO 5 KM/TO/, a TyTOM—
3 xkM/ron (y Oynb-sxkomy Hampsimi). SIkuii MapmpyT Mae oOpard JIIOJWHA, 11100
SKOMOTra IIBHUJIIIE MOTPANUTHU 3 cena A a0 xyropa B, sikuii nexxuts Ha Bijacrasi 13
KM BiJ cena i SKM Bija poporu?

HIkomsip BUTpATUB ACSIKY CyMy TPOIIEH HA MOKYIKY MOpT(densi, aBTOPYUIKH 1 KHUTH.
SAxio 6 mopTdens KOmTYBaB B 5 pa3iB JeIIeBIe, aBTOPYyUKa — B 2 pa3u JICUIEBIIIE,
a KHUra — B 2,5 pasu JeleBlie, HiXK Haclpas/ii, TO Ta K MOKYIKa KouTyBaja 0 8
rpH. Skmo O mopTdens KOMTYBaB B 2 pa3u JEUICBINE, aBTOpydyka — B 4 paszu
JIENIeBIIe, 2 KHUTa — B 3 pa3u JCIIeBIIe, TO 33 Ty K MOKYIKY IIKOJISP 3aIUIaThB Ou
12 rpH. CKUIBKH KOLITYE BCSI MOKYIIKA 1 1110 IOPOKYE: TOPT(HENTh Y1 aBTOpyUKa?
Ax BuOpatu Mmiclie g OyMIBHUIITBA CTAHINI HA MPSAMOJIIHIMHINA 3a7i3HUIN, SKa
o0cayroByBaTUMEe HacelieHl MyHKTH A 1 B, po3millleHi Mo OAHY CTOpPOHY BiA
3aJi3HMULI, TaK, 00 3aTpaTd Ha OYIIBHUITBO IIOCEHHHMX OPIT, IO CHOIYYalOTh
Mmicta A Ta B 31 cTaniiero, Oy 6 MiHIMaTbHUMU?

Sx onTUManbHO PO30UTH TPSAAKY MOPAMOKYTHOI (Gopmu Iomero 4 apu, 100
BUTpPaTH HA Oropoxy Oynaum wMiHiManbHUMH? Po3B’s3aTu 3amady pi3HUMHU
crocobamu.

Sxi mapamerpu MaTUMe HTWIIHAP HANUOUTBIIOTO 00‘€My, BUTOYEHHUH 3 3aJaHOTO
PsIMOTO KPYroBOro KoHyca ?

Butpartu 3a roguHy Ha TUIaBaHHS JAESIKOTO CYAHA 3 JOBUIBHOIO CTAJNOK0 IIBUIKICTIO
CKJIaJIAIOTBCS 3 JIBOX YAaCTHH: CTajoi, IO JOPIBHIOE a TpH., 1 3MIHHOI, sKa
npornopiiiifHa 10 KyOy MBHUAKOCTI IUIaBaHHSA (KOE(IIIEHT MPOMOPIIHHOCTI
JIOPIBHIOE k, k > 0 ). 3 SIKOFO MIBHUJIKICTIO v IJIABAHHS CyJIHA OyJ¢ HAEKOHOMHIIIIAM,
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SAKIIO CYHY HEOOX1JIHO NPOIUIUCTH 3 MYHKTY A B IMYHKT B, BIACTaHb MK SIKUMH
JOpiBHIOE S?

3 nyHKTIB A 1 B, po3TallloBaHUX HA BYJUIISX, K1 EPETUHAIOTHCS i KytoM 60°,
OJTHOYACHO BUDKIKAIOTH JBa BEIIOCUIEINCTH B HampsMKy mepexpects C. YUepes
SKUW Yac BIJICTaHb MK HUMH OyJie HAaWMEHIIO, SKIIO IIBHUIAKICTH IEPIIOTO
Benocuneancra — 15 km/rox, apyroro — 12 km/rox, AC=9 km 1 BC=6 xm?

JIJIs. OTOpOKEHHS MPSIMOKYTHOTO KBiTHHKA € | moronHux merpiB citku. OnHa i3
CTOpIH KBITHMKA TMPUJIATAE JI0 CTIHU. SIKUMHM TIOBMHHI OyTH CTOPOHH I[bOTO
KBITHHKA, 11100 BiH MaB HalOJIbIITY TLIOILY?

[Tonepeunuii mepepiz BIAKPUTOTO KaHATY, IO M1ABOJAUTh

BOAY 10 TypOiHM, Mae QopMy pPIBHOOIUHOI Tpamnemii A\ / D
(HKHS OCHOBa MeHIIAa BepxHboi). [lpum skomy KyTi

HaxXwiy ¢ OOKIB «MOKpHUU MEPUMETP» Nepepi3y (JOBKUHA fl
namanoi ABCD) Oyzae HaiiMeHIITUM, SIKIIO IUIOIIA epepizy B C
ABCD Boam B KaHami JOpIBHIOE S, a pIBEHb BOIU

JIOPIBHIOE h ?

VY miBKpyr pajiyca R BOMCAaHO PIBHOOIYHY Tpamelilo Tak, 10 OJHA ii OCHOBA
30iraeTbcsi 3 JiamMeTpoM. SIke 3HaueHHS KyTa o IPH OCHOBI Tparenii, 1o Mae
HANOUTBIINY TIepUMETp?

Cepen ycix NpSIMOKYTHHUX TPUKYTHHUKIB IUIOLII S 3HAWTH TOW, HJS SIKOTO IUIOLIA
OIKMCAHOro Kpyra Oyze HaliMEHIIOK0.

JJif miJbroBux Kareropiid ocid, SIkMM HaJaHO NPaBO CKJIAJATH BCTYIHI
BUNIPOOYBaHHA (0co0M, 10 NOTPeOYIOTH OCOOJIMBHMX YMOB CKJAJAAaHHS
BunipodyBanb) B HIIY imeni M. II. /lparomanoBa 3a pimnenusim IlpuiimaiabHoi
KOMicil CTBOPIOKTBLCH O0COOJHMBI yYMOBHM [UI TNPOXOJKEHHS BCTYIHHUX
BHUIIPOOYBaHb.

CTPYKTYPA BUIETY BCTYIIHOI'O ®AXOBOI'O BUIIPOEYBAHHSI
(CIIIBBECIJIN)

Hanionanbunii negaroriuauii ynisepcuret imeni M. I1. JIparomanoBa
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EK3AMEHAIIAHAM BIJIET Ne 1

1. Muorowrenn Haja guciaoBuMu moiasmu: C, R, Q (3BigHICTh Ta HE3BIIHICTh, KAHOHIYHA

¢dopma). OcHOBHA Teopema anredpu.

2. BzaemHoO0OepHeHI omnepallii y MaTeMaTHIIl.



3. Meroauka BUBYCHHS TOTOKHUX MEPETBOPEHD ippallioHaJIbHIX BUPA3iB.
4. Yu Hanexarb TOYKH M (2;-1;3), M,(3;3;-2), M ,(-1;0;2), M ,(a;b;~1) OJHI{ IUIOLIMHI,

2x — 4

SKIIO a = lim , b - MCHIIINN JIACHUYN KOPIHb MHOTOWICHA f (x) = x* + x* + x* + 3x - 6 .

x—>8 3 X — 2
5. 3 ycixX NpsAMOKYTHHX TPUKYTHHKIB 13 3aJ]JaHOIO TUIONIICIO s 3HAWTH TaKWii, TiMOTEHY3a
SIKOTO Ma€ HaMEHITY JOBKUHY.

3ameepoxceno na 3acioanni IHpuiimanvnoi komicii HIIY imeni M. I1. /[pazomanosa
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