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1. HOACHIOBAJIBHA 3AIIMCKA BCTYIIHOT' O DPAXOBOI'O
BUITIPOBYBAHHS (CHHIBBECIIN)

MeTtoro BcTynHOro (paxoBoro BUIPOOYBaHHS 3 MAaTr€MaTUKH € KOHTPOJb PIBHSA
3araJbHOI MaTeMaTUYHO! KYJbTypU 1 MepeBipka (akTUUHUX 3HAHb, YMiHb Ta HaBHYOK 3
dbyHIaMEHTaIbHUX PO3/ITIB MaTEeMaTHUKH Ta METOJAWKHA HaBYaHHS MaTEeMaTWUKH, fKI €
0a30BUMH JUIS YCHIIIHOTO TPOJOBXKEHHS HaBUaHHS JUIS TOCSTHEHHS CTYIEHS Marictpa 3a
cnemianpHocTamMu 111 Matemaruka.

[Iporpama ex3ameHy MICTUTh OCHOBHI 1 HAMOUIBIII BAXKJIMBI B 17IeHHO-TEOPETHUHOMY
1 IPaKTHYHOMY BIJHOIICHHI MUTaHHS 3 KypciB JiHIHHOI anreOpu, anredpu 1 Teopii ducen,
QHAMTHYHOT 1 JudepeHIliabHOI TeOMEeTpPiil, MaTeMaTUYHOrO aHami3y, audepeHIliaTbHIX
PIBHSIHb, KOMIUIEKCHOTO aHaii3y, Teopii MMOBIPHOCTEH 1 MaTeMaTU4yHOI CTATUCTUKH,
MaTeMAaTUYHOI JIOTIKM, JUCKPETHOI MaTeMaTHKH, MAaTeMaTHYHOTO MPOrpaMyBaHHS,
METOJI0JIOT1] MATEMATHUKH.

Ha icnuTi CTyJIleHT NOBUHEH MPOJEMOHCTPYBATH BMIHHS (POPMYJIIOBATH O3HAUEHHS,
aKCIOMH 1 TEOPEMHU, HACTIIKM 3 HHUX, HABOJUTH TPH HEOOXITHOCTI UTIOCTpaIlii, MpUKIaIn,
KOHTPIIPUKJIAIH, TOBOJUTH TEOPEMH 1 3aCTOCOBYBATH BIAMOBIAHI (pakTu mpH po3B's3yBaHHI
KOHKPETHUX MaTeMAaTUYHHX Ta MNPHUKIATHUX 3amad. CTyJeHT Mae TMOoKa3aTH TIMOOKe
BOJIOJ[IHHSI aKCIOMAaTUYHUM METOJOM, BMIHHS aHAJTITUYHO MUCIUTH Ta PO3B’S3yBaTH 3a1aul
3 BUKOPUCTAHHSAM CHUHTETUYHHX Ta IITYYHUX IPUILOMIB.

Ex3aMeHoBaHI MOBUHHI BOJIOAITH TEOPETUKO-MHOKUHHOIO 1 JIOTIYHOIO CUMBOJIIKOIO,
OCHOBHMMH TOHATTSAMHU anreOpu 1 Teopii yucen (anrebpaiyHa omepailis, rpyna, KiJible,
moJie, BEKTOPHUM TIPOCTIp, JIiHIMHA 3aJIEKHICTH 1 JHIAHA HE3aJekKHICTh, Oa3uc 1
PO3MIpPHICTh TPOCTOPY, JiHIWHI OMEpaTopu, MAaTPUIll 1 BU3HAYHUKH, MNPOCTI dYHCIA,
MOAUTHHICTh, KOHTPYEHIIi, MHOTOYJICHH Ta IHIIE); MaTH YITKE YSBJICHHS IMPO OCHOBHI
YHUCJIOBI CUCTEMH 1 iX Oy/lOBYy, BOJOJITH HAaBUYKaMHU pO3B'A3yBaHHS CHCTEM JIHIMHUX
piBHSIHB, 3HATH OCHOBHI apu(METHYHI 3aCTOCYBaHHs T€Opii KOHTPYEHI1H TOIIO.

Ex3ameHOBaH1 MaloTh BOJIOJITH K IPYIOBOIO, TaK 1 CTPYKTYPHOIO TOYKAaMHU 30py Ha
TEOMETPIt0, CyYaCHHM AaKCIOMAaTHYHHM METOJOM, OCHOBHUMH (haKTamMH EBKJIJOBOi Ta
HEEeBKJIIIOBUX T€OMETpii; MaTH 3arajbHi YSBJIEHHS NP0 €JIEeMEHTH OaraTOBUMIPHOI
reoMeTpii aiHHOTO 1 €BKIIIIOBOTO MPOCTOPIB; BMITH 3aCTOCOBYBATH TEOPETHYHI 3HAHHS Ha
MPAKTHUIl, 30KpeMa, 10 JIOBEJACHHS TEOpEeM 1 pO3B‘s3aHHS 3a/lad MIKIIBHOTO KypCy
reoOMeTpii; BUKOPHUCTOBYBATH 3HAHHS TOMOJOTII MPU O3HAYCHHI JIiHIA, IOBEPXOHb,
MOBEPXOHb 3 MEXEI, reoMeTpu4yHoro Tijna Tomio. lle o3Hawae, 1O mpu BIAMOBIII
€K3aMEHOBaH1 MOBUHHI MPOIEMOHCTPYBATH AOCTATHHO IIMPOKUNA MOTJISLT HA TE€OMETPIto Ta ii
METOJIM, a TAKOX Ha eJIEMEHTapHY I'eOMETPII0 3 TOYKU 30py BUIIIOI, TOTOBHICTh BUKJIAIaTH
MIKITbHY TEOMETPil0, HE3aJIeKHO BiJI TOTO Ha SIKId aKCiOMaTHIl BOHA MOOYy/I0BaHAa, TOOTO
TOTOBHICTb MPALIOBATH B MIKOJI 32 OyAb-IKMM MOCIOHUKOM (IAPYYHUKOM).

Ex3ameHOBaH1 MOBHHHI BOJIOJIITHU OCHOBHUMH MOHSATTSMHU MaT€MaTUYHOTO aHAII3y
(pyHKIiA, TOCHITOBHICTD, S, TPAHUIII, HETIEPEPBHICTh, MOXITHA, IHTETPaj, Mipa TOIIO);
MaTH 4iTKE ySBJICHHS PO METPUYHHM MPOCTIP Ta OCHOBHI €JIeMEeHTapH1 QPyHKI{ TiCHOT Ta
KOMIUJIEKCHOT 3MIHHO1; BOJIOAITH HaBUYKaMHU OOYHWCIICHHS TPaHUIlb, TIOXIJIHUX, IHTETPATiB;
BMITH pO3B'sI3yBaTH HAWNPOCTILI TUNU JU(EpeHIlaIbHUX PIBHAHb;, 3HATHU 3aCTOCYBaHHS



Tu(depeHIliaIbHOTO Ta IHTETPATBHOTO YHUCJICHHS, a TaKoX AU(EpeHIllaIbHUX PIBHSIHBL 0
PO3B'SI3yBaHHS MPAKTHYHUX 3a7a4.

3 kypcy Teopli WMOBIPHOCTEH 1 MaTeMaTH4YHOI CTAaTUCTUKH aOITYpIEHTH MarOTh:
NPOOEeMOHCMPYB8AMU 3HAHHA AKCIOMAaTHYHUX OCHOB Teopii WMOBIPHOCTEW, BOJIOMIHHS
HOHSTTSIMU «HMMOBIPHICTh TOAID», «HAMOBIPHICTH», «HMOBIpPHICHA Mipa», «MMOBIpHICHUN
MPOCTIpY», 6MiHHA (HOPMYITIOBATH CTPOTT MaTEMAaTHYHI O3HAYCHHS BUMAJAKOBOI BETUYMHU Ta
¢yHKIII po3moaiTy, BHU3HAYATH YHCIOBI XapaKTEPUCTUKH (MaTeMaTW4HE CIOJIBaHHS,
TUCTIEPCis, CepeHE KBAJApAaTUYHE BIAXWICHHS) JUIsl JUCKPETHUX Ta HENepepBHO
PO3MOUICHNX BHITAJKOBUX BEIHYUH, Oymu 3HAtioMumMu 3 CXeMOI bepHymti, BMIiTH
BUBOAUTH (opMysly TOBHOI HMoOBipHOCTI Ta (opmyny baiieca, BMiTH 3acTOCOBYBaTH
TEOPETUKO-UMOBIPHICHI Ta CTATUCTUYHI METOJIU JIO TOCTIHPKEHHS peaTbHUX MPOIIECIB.

Ex3ameHOBaHi MaroTh BOJIOAITH OCHOBAMHU MaTeMaTH4YHOI JIOTIKM (OCHOBHUMU
MOHSTTSIMHU, MOJICTISIMU, PEe3yJIbTaTaMt 1 METOJIaMHU JTOCIIIJIKEHb y TAKUX PO3JALIaX Cy4acHOl
MaTeMaTUKHU, K ajnreOpa BUCIIOBIIEHb, YHCIEHHS BHUCIOBJICHb, JIOTIKA MPEIUKATIB); MaTH
ySIBJICHHS PO (OpMali30BaHMN aKCIOMaTHYHUN METOJl MOOYyAOBH MAaTeMaTHYHUX TEOPii,
HOr0 OCHOBHI CKJIQJIOBI: MOBY, aKCiOMH, IMpaBWja BUBOAY; MPOOJIEMU HECYyNepeyHOCTI,
MOBHOTH, PO3B’SI3HOCTI TEOPIiil.

Ex3ameHoBaHi MOBWMHHI 3HAaTH: OCHOBHI TOHSTTS JAWCKPETHOI MAaTEMAaTHKH,
yHIBEpCaJIbHI JUCKPETHI MaTeMaTH4YHI MOJeNl 1 CHnocoOM iX JOCHIHKEHHS, BOJIOMITH
OCHOBHMMH QJITOPUTMAMHU 1 METOJIaMHU JUCKPETHOI MAaTeMaTHKH, TEOPETHYHUMU
MOJIOXKEHHSIMU Ta OCHOBHMMH 3aCTOCYBAaHHSMHU JUCKPETHOI MaTeMaTHUKH B PI3HHUX 3ajadax
MaTEMaTHUKH.

Ex3amenoBani moBuHHI OyTH 3HalOMi 13 Cy4acCHHMM MaTeMAaTUYHHM amapaTroM
noOyZ0BH Ta JOCIIHKEHHS ONTUMI3alliiHUX MOJIENEH; BMITH 3aCTOCOBYBATH METOIU Ta
QITOPUTMH 3HAXOJKEHHS ONTHMAIBHOTO PO3B’S3KY 3ahad JiHIHHOTO, MiJIOYHCETHHOTO,
HETHIMHOTO, CTOXAaCTUYHOTO Ta JWHAMIYHOTO TIporpaMyBaHHS (PO3B’sI3yBaTH 3a1aqy
JIHIMHOTO MporpaMyBaHHs TpadiyHUM Ta CHMIUIEKCHUM METOJIOM; OyJyBaTu BOICTi
3a/1a4i, 3HaXOJUTH PO3B’S3KU MPSAMHUX 1 IBOICTUX 3a/lay; pOo3B’A3yBaTH TPAHCHOPTHI 3aAaul
Ta 3a7adi, 10 3BOJATHCS 10 TPAHCIIOPTHHX; PO3B’SI3yBaTH 3a/adi IIOYHCEITLHOTO Ta
JTpoOOBO-TIHIHHOTO MpOrpaMyBaHHs;, OyayBaTH HENIHIMHI MOJEIl Ta 3HAXOJWTH iX
ONTHMAJILHUNA PO3B’S30K; BHKOPHUCTOBYBATH METOJM TWHAMIYHOTO TPOTPaMyBaHHS TIpU
po3po0Ill ONTUMATBHUX CTpATEridl AISIIBHOCTI MIANPUEMCTBA; BUKOPHUCTOBYBATH TEOPIIO
ITOp MpU po3poOIli ONTUMATILHUX CTpaTeriii B KOH(IIKTHUX CUTYaIlisX; BUKOPHUCTOBYBATH
METOJI CTOXACTHYHOTO MPOTPAMyBaHHS TPU PO3POOIl ONTUMAIBHUX CTpPATETid B yMOBax
HEBH3HAYEHOCTI).

Bcerynae daxoBe BUNpoOyBaHHS 3 MATEMAaTHKH T4 METOJUKHA HABYAHHS MaTEMaTHUKU
MIPOBOUTHCS 3a OlIeTaMu, KOXKEH 3 IKUX MICTUTh 11’ SITh 3aBJaHb:

e 3aBAaHHA 1 i 2 KOHTPOJIOIOTE 3HAHHA | PO3YMIHHSA OCHOBHHUX TOHSTH, (PAKTIB TEOPIH
BIJINIOBITHUX KYPCiB, 3AaTHICTh iX ONEPATUBHO BiATBOPIOBATH, 8i0Y)Y8aAMU 63AEMO38'A30K
1 OpraHiyHy €AHICTh MOHATH, (PAKTIB Ta Teopiil. 3MICT LMX 3aBIaHb YEPIAETHCS 13
posniny 4, nyHktn «4.1 Marematuka 1: OcHoBHI (akt Ta TeopemMu” 1 «4.2
Maremaruka 2: OcHOBHI (pakTu Ta TeOpEeMU’’ BiJIIOBIIHO;

e 3aBJaHHA 3 NEepeBipsi€ 3HAHHS CTYACHTIB 3 OCHOB METOJIOJIOT1i MAaTeMaTHKH, A1arHOCTY€
iX MareMaTuyHy KyJbTypy Ta KpYyrosip, UUIICHICTh PO3YMIHHS MAaT€MaTHUKH K HAyKH,



BOJIOJIHHSA (PyHIAMEHTAIbHUMUA MAaTEMAaTUYHUMH TOHATTSIMH Ta MaTEMaTUYHUMH
CTPYKTypamH, METOJIaMH Ta 3arajlbHUMH MUTAHHSIMU AaKCIOMaTHUKUA. 3MICT IHOTO
3aBJaHHS YePHaAEThCA 3 po3aAuTy 4, myHKT “4.3. OCHOBU METO0JIOT1i MaTEMaTHUKH ;

BlIOMI 3

3aBaaHHda 4 3IaTHICTH

byHIaMEeHTaTbHUX KYPCIB aeopummu 1 CHHTETUYHUM IUISIXOM CTBOpIOBATH HOBI. J[0

nepeBipsie OTEPAaTHBHO  BUKOPUCTOBYBATH
yBaru OepyTbCs BMIHHSA NPaBUJIBHO O(QOPMIISITH PO3B'SI3aHHS 3a/1ayi, apryMEHTyBaTH
JIOT14HI KPOKH 1 BUKOPHCTOBYBATH BiINOBiIHY CUMBOMNIKY. Opi€eHTOBHI 3pa3Ku 3aBJaHb
[IbOTO THIY MpeAcTaBieHl B po3aim 4, myHKT “4.4. 3ajadi Ha BUKOPUCTAHHS BIJOMHUX
aIrOpUTMIB”;

3aBJIaHHsl 5 KOHTPOJIIOE€ BMIHHS PO3B'SI3yBaTU npukiaoHi 3adayi (YMOBU SKUX MICTSTh
HEMATeMaTUYHI TIOHATTS) MIUIIXOM CIMBOPEHHs | O0CTIONCEHHA MAMeMamuyHux mooeell
peanpHUX 00’€KTiB, mpoueciB Ta sBuil. Opi€eHTOBHI 3pa3Kd 3aBJaHb LBOTO THITY

npeAcTaBiaeHO B po3aum 4, myHKT “4.5. [Ipuknanni 3agadi’.

2. KPUTEPIi OIIIHIOBAHHS 3HAHb ABITYPIEHTA HA BCTYITHOMY

®AXOBOMY BUIIPOBYBAHHI (TIJIBKH JIJISI TPOMAJISIH YKPATHH)

3a wikanow | Busnauenns Xapaxmepucmuka 8ionogioeii adimypicnma
yHiséepcumeny HA NUMAHHA MeoPemuUYHO20 | HA NUMAHHA NPAKMUYHO20
3micmy 3micmy
0-99 6anu Hu3sekuii  |AGiTypieHT He yCeBiAOMITIOE 3MicTy |OOCST po3B's3aHuX 3a1a9 <
NUTaHHS Ollery, ToMy ioro 50%. VY abiTypieHTa BiACYTHS
BIJINIOB1/Ib HE Ma€ MIPOCTOPOBA ysBa, HEOOX1THA
0e31ocepeIHbOTO BIHOLIEHHS 10 |71 pO3B's3yBaHHs 3a/1a4i.
MOCTaBJIEHOTO NUTaHHsA. HasiBHA
MOBHA BIICYTHICTh  YMIHHSA
MIpKYBaTH.
100-139 | 3aoosinbnun |Bianosini Ha nuTaHHs OineTy OOcsr po3B's3aHuX 33134 y
Ganie HOCSITh dbparmeHTapHUN Mmexax 50-75%. AOiTypieHT
XapakTep, XapaKTEPHU3YIOTbCA  |MIOTaHO BOJIOJIE TpapiIHUMU
BIJITBOPEHHSM 3HaHb Ha PiBHI 3acobaMu BiJITBOPEHHS
3amaM'ATOByBaHHA.  AOITYPIEHT |mpOCTOPOBHMX BJIACTUBOCTEH
IOBEPXOBO  BOJIOJIE YMIHHAM  |[IPEAMETIB HA IUIOIIMHI
MIpKyBaTH, WOTro  BIIIOBiAlL
CYNPOBOIKYIOTHCA APYTOPSIAHUMU
MipKYBaHHSMH, IKI  1HKOJIHU
HE  MaloTh 0e3MocepeHbOro
BiJTHOIICHHS 0 3MICTY 3aITUTaHHS.
140-169 VY BiANOBIASAX HAa MNUTaHHA O6csr MIPaBUIIBHO
Gaie Jocmamuiii |01ty  JONMyCKAIOTBCSA  AesIKi po3B'sizaHux 3amad  >75%.
HETOYHOCTI  ab0  TOMMJIKU Pesynprar  po3B'sa3yBaHHA
HENPUHILIMIIOBOTO  XapakTepy. |3aJadl  MICTUTh  OKpeMi
AGiTypieHT JIEMOHCTPY€ HETOYHOCTI 1  HE3HayHl
PO3YMIiHHS HaBYAJHHOTO  |[TOMMJIKH.
MaTepially Ha piBHI aHami3y
BJIACTHBOCTEH. [TomiTHE
IparHeHHs abiTypieHTa JIOTTYHO
PO3MIpPKOBYBATH MIPH BiAMOBII Ha
nuTaHHs OineTa.




170-200 AOITypieHT jae TOBHY 1 O6car HPaBUIILHO
Ganie Bucokuii  |po3TOpHYTY  BIANOBiIE  HAa po3B'szanux 3amau =100%.
nutansdg O0unery. Moro Binnosiai  |KokHa po3B's3ana 3aaava
HABYAJIbHOIO Marepialy Ha nosicHeHHsM. AGiTypieHT 0e3
PiBHI aHaJII3y 3aKOHOMIPHOCTEH,  |MOMUIIOK BiITBOPIOE
XapaKTCPUIYIOTHCA  JIOTTYHICTIO 1 HpQCTop()Bi BJIACTUBOCTI
HOCJIiIIOBHiCTIO CYIKCHb, oe3 HpGI[MeTiB Ha HJIOH_II/IHi
BKJIIOUCHHS  BHUIAJKOBUX 1
BUIIAJaHHS ICTOTHHX 3 HUX.

CBiIYaTh  MPO  PO3YMIHHA  |CYNPOBOKYETHCS IPYHTOBHUM

Sxmo abiTypi€eHT i yac BCTYMHOTO BUMPOOYBaHHS 3 KOHKYPCHOTO IIpeIMeTy HaOpaB
0-99 6aniB, TO naHa KUIBKICTh OaliB BBAXKAE€THCS HE JIOCTATHHOIO JJIS JIOIMYCKY B y4acTl y
KOHKypcHoMy Bioopi 10 HITY imeni M. I1. [IparomaHnoBa.

OmniHtoBaHHS piBHS 3HaHB A0ITYPIEHTIB MPOBOJUTHCS KOKHUM 13 WICHIB MPEIMETHOT
KOMIC1i OKpeMO, BIATIOBIAHO 10 KPUTEPIiB OI[IHIOBAHHA. 3arajJibHUM Oajl OI[IHIOBaHHS PIBHS
3HaHb a0ITypi€HTA BUBOJMUTHCS 3a PE3yIbTaTaMU OOTOBOPEHHS WICHAMH KOMICIT 0COOMCTHX
OIIIHOK BigmoBiAew abitypieHTtiB. bamu (OIIHKK) BCTYMHOTO (haxoBOro BUIIPOOYBaHHS
BUTOJIOIITYIOTHCSI TOJIOBOKO MIPEAMETHOT KOMICii yciM abiTypieHTaM, XTO MPHIMaB y4acTh Y
BUIIPOOYBaHHI1 MICIIs 3aKIHUEHHS 1CTIUTY.

3. KPUTEPII OIIIHIOBAHHS COIBBECIIA

daxoBa KOMICi aHaNI3ye pE3yJNbTaTU CHIBOECIAM METOJOM EKCIIEPTHOI OIlIHKH U
KOJICTialbHO TpHHMae pIMIEHHA: NP0 «PEKOMEHJOBAaHO [0 3apaxyBaHHS» abo «He
PEKOMEHJIOBAaHO [0 3apaxyBaHHI», 3 YypaxyBaHHSIM cmiBOecii 3 MOBH (YKpaiHCBKOI,
POCIHCBHKOT).

4, 3MICT ITPOT'PAMU ®AXOBOI'O BUITPOBYBAHHS (CIIIBBECIJIN)
4.1. MATEMATHUKA: OCHOBHI ®AKTU TA TEOPEMHA
4.1. 1. AnreOpa i Teopist yuceJ
I'pynu ta ix miarpynu. @akrop-rpynu. CyMmixHi kinacu 1 Teopema Jlarpamxa.
I'omomMopdizmu Ta i30MopdizMu anredpaiyHuX CTPYKTYP.
Konrpyenmii. Ix BmacTuBOCTI Ta 3acTocyBaHHsl. JIIHIIHI KOHTPYEHIIT 3 OHUM HEBIIOMUM.
Po3B’s3HICTh anreOpaiuHuX piBHAHB #-TO CTENEHS B pajuKaiax.
Muorounenn Han uucioBumu moisimu: C, R, Q (3BimHiCTE Ta HE3BIJHICTh, KaHOHIYHA
(dhopma).OcHOBHA Teopema anredpH.
Kopeni MHOTOWIIeHA (ICHYBaHHS, KiJTbKiCTh, KpaTHICTh). Teopema besy.
Cucremu JIIHIHHUX OAHOPITHUX PIBHSIHB, ICHYBaHHS HEHYJIHOBOTO PO3B’SI3KY.
CucteMa TpbOX JIIHIHHUX PIBHAHB 3 TPhOMa HEBITIOMUMH. MeTou 11 po3B’I3aHHS.
Uucnosi ¢ynkiii. Yueao 1 cyma HaTypalbHUX AUTBHUKIB. Lima i 1poOoBa yacTUHM MIHCHOTO
gyrcna. @ynkuis Eiinepa.
10. JliniitHi omepaTopu. BriacHi 3HaueHHS Ta BIacHI BEKTOPH. [HBapiaHTHI MiAMPOCTOPH.
4.1.2. I'eomeTpin
1. BekTopHuUii 700yTOK BEKTOPiB, HOTO BJACTUBOCTI Ta 3aCTOCYBaHHSI.
2. Meron koopauHaT Ha miomuHi. [TonspHa cucrema koopauHart. [Ipsima, koo, erirc, rimepoona
Ta Mapadoia B MOJSPHUX KOOPIWHATAX.
3. OnTHuHa BIACTHBICTh Mapadooina oOepTaHHs Ta i1 3aCTOCYBaHHS.
4. Teopema nmpo reOMETPUYHUN 3MICT JIHIHHOI HEPIBHOCTI 3 IBOMA 3MiHHUMH.
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5. OcHOBHa TeopeMa MpO PyXHW IUIOIIMHM Ta ii 3aCTOCYBaHHS. AHANITUYHUN BUpa3 PyXiB i ix
knacudikaiii.

6. AunreOpalunuii MeTOX PO3B’sI3aHHS 3ama4 Ha MoOyaoBy. Kpwurepiéi pos's3HocTi 3amadi Ha

noOya0By LUpPKyJieM Ta JiHilkor. KimacuuHi 3amayi Ha moOyI0BY, sIKI HE PO3B’A3YIOThCS 32

JIOTIOMOT OO0 TIUPKYJIS Ta JTIHIMKH.

HatypanbHi piBHAHHSA T71a K0T KPUBOI Ta X POJIb.

8. Akcioma JloGaueBckoro, KyT napanenbHoCTi, GyHKIis JlobaueBckoro. Cyma KyTiB TPUKYTHUKA
Ha riouHi JJobaueBCcKoro.

9. Knacudikanis npasunsaux MEororpannukis B R3. Teopema Eitnepa.

10. HenepepBHi  BimoOpa’keHHs ~ TONOJOTIYHUX  HpocTopiB.  Kputepiii  HemepepBHOCTI
B1JOOpaKEeHHS.

4.1.3. MareMaTH4YHUH aHATI3

1. Teopema npo icHyBaHHS TOYHOI BEPXHBOI (TOUHOT HMKHBOT) MEK1 MHOKUHHU.

2. 34KcieHHI MHOKMHU. TeopeMa npo iCHyBaHHs HE3YHUCICHHUX MHOXXHUH. MHOXHHHU MOTYKHOCTI

KOHTHHYYM.

[epma i Apyra Ba>kIMBi MPaHULLI.

Teopema KanTopa npo 3B’s130K piBHOMIPHOI HENIEPEPBHOCT1 (PYHKIIIT 3 HEMIEPEPBHICTIO.

Exctpemymu ¢yskuii oxniei 3minnHoi. HeoOximna ymoBa exkcrpemymy. JlocTaTtHi yMOBH

eKCTPEMYMY.

6. Buznauenuil iHTerpays 13 3MIHHOIO BEpXHbOIO Meero iHTerpyBaHHA. Popmyna HeroToHa-

JleiiOHina.

7. JudepenuiiioBHicTh QyHKIIT 6araTbox 3MiHHUX. [locTaTHA yMOBa 1u¢epeHiioBHOCTI (QyHKIIII.

8. 3nako3MminHi psau. Teopema JleitOHia. AGCONIOTHO Ta YMOBHO 301KHI UHCIIOBI PSIIH.

9. BrnactuBocTi piBHOMIpHO 301KHUX (DYHKIIIOHATBHUX PSIIB.

10. Imrerpain Bix QyHKIIIT KOMIUIEKCHOT 3MiHHOI. [HTerpansHa Teopema Kori.

~
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11. TToBHOTa METPUYHUX MPOCTOPIB R,R",C,C[a;b].

12. KoMmakTHi MHOXXMHHU B METpUYHOMY MpocTopi. Kpurepiii KOMIAKTHOCTI MHOXXHHU B
npoctopax R" abo C .

13. Teopema banaxa npo HepyXoMy TOYKY CTUCKYIOYOT'0O BiIoOpaskeHHs Ta i 3aCTOCYBaHHS.

14. Pi3Hi 03HaueHHs aHAIITUYHOI (PYHKIIT Ta IX €KBIBAJIEHTHICTb.

15. TeopemMu mpo CTPYKTYpy 3arajbHOrO PO3B’S3KY JIHIMHOTO OJHOPIAHOTO Ta HEOJHOPIAHOTO
PIBHSIHHS BUIIIOTO TIOPSJIKY.

4.2 MATEMATHKA 2: OCHOBHI ®AKTHU TA TEOPEMU

4.2.1. Teopis iimoBipHOCTelH i MATEMATHYHA CTATUCTUKA
1. Vimogipuicuuii mpocrip. Pi3Hi migxomm 10 o3HaueHHs AMOBipHOCTI. BiacTuBoCTi HMOBipHOCTI.

2. ®opMyH HMOBIPHOCTI CyMH Ta 00YTKY JABOX IOl
3. ®opmyna noBHOi iiMoBipHOCTI. PopMyna Baiieca.
4

. IlocnitoBHICTh He3aleKHUX BUIIPOOyBaHb. Popmyna i HalOLIBII WMOBIPHOTO YHCia MOSB
nofii A Bcepii3 n He3aJleKHUX BUIIPOOYBaHb.

o1

. BunagkoBa BenwumHa, i1 po3monis, QYHKISA PO3MOAUTY BHNAJAKOBOT BEIMYMHHA Ta il
BJIACTHBOCTI.
. UncoB1 XapaKTepUCTUKHU PO3IOALTY BUIAIKOBUX BEJIMYMH Ta iXHI BIaCTUBOCTI.
. TodkoBi Ta iIHTEpBaIBHI OIIHKA MTApaMETPiB T€HEPATLHOT CYKYITHOCTI.
. IlonsaTTs cratucTuuHoi rinore3u. [lepeBipka CTATUCTUYHUX TIMOTE3.
.2.2. MaTeMaTH4Ha JIOTiKa
Anre6pa BuciosneHb. Omeparii HaJx BUCIOBICHHSIMH. DOpMyNIH JIOTIKM BHCIOBIIEHb,
knacudikamist Gopmyn. IlpaBuna miJCTaHOBKM Ta BHUCHOBKY JUISL OJCpXKAHHS TaBTOJIOTIMH.
PiBHocwibHI popmyu. Teopema npo 3aminy.
2. IIpobGnema BupinieHHs B anreOpi BuciosieHb. Kon’roaktuBHa (KH®) ta nu3’ronktuBHa (JJTHD)
HopMalbHI (opmu  (opmynu anreOpu BUCIOBIEHb. 3BeneHHd ¢opmyn no KHO (JHOD).
Kpurepiit TaBromorii Ta cymepedHocTi (opMyn Ha OCHOBI HopMmanbHHX (opMm. [lockoHami

— P~ 00N



HOpMaJTbHI (OPMH.

. Jloriune cnigyBaHHs Ha 6a3i anreOpu BHcIOBIeHb. O3HAYEHHS JIOTTYHOTO HACHIIKy (opmynu

(MaOXMHU Qopmyn). Kpurepiii jorigHoro cmimyBaHHsA. JlOBeleHHS JIOTIYHOTO CITiyBaHHS
METOJIOM PE30JIIOIIiil. 3HaXOKEHHS JIOTTUHUX HACTIAKIB 13 TiNOTE3.

Jlorika mpenukariB. Onepanii Hag npeaukaraMu. QopMyITH JIOTIKKA MPEIUKATIB, KIacH(iKaris
dbopmyn. [arepnperaris hopmynu, Mmoenb. JlorivHo 3aranbHO3HAYYII POPMYIIH.
PiBHOCHIBHICTE  opmyn. OCHOBHI pIBHOCHIIBHOCTI JIOTIKM TpEIHWKaTiB. 3BeIeHa Ta
BUIIEpE/PKEHAa HOpMalbHI QopMu Joriku mpenukariB. IIpoGmema BupilieHHS B JIOTIIl
MIPEINKATIB.

Jloriune ciimyBaHHA B JOrili mnpenukaTiB. BractuBocTi soriyHoro cuigyBaHHs. Kpurepiii

JIOT1YHOT'O CJI1TyBaHHS.

. ®opmanbHi akciomaTu4Hi Teopii. UucaeHHsa BUCIOBIEHb (andaBiT, GOpMyIH, aKCIOMH, IpaBUiia

BUBOAY). BuBinHi popmynu. BuigHicTs 3 rinote3. MerareopeMa AexyKuii Ta HACAIIKU 3 Hel.
3B’430K MDK TaBTOJIOTIIMH aireOpy BHUCIOBJIEHb 1 TEOpPEMaMH YHMCJICHHS BHCIIOBIICHb.
Hecynepeunicth, TOBHOTa 1 pPO3B’SA3HICTh YHCJICHHS BHCIOBJIEHb, HE3AJICKHICTh aKCiOM
YHCJICHHS BUCJIOBJIEHD.

4.2.3. luckpeTHa MaTeMaTHKAa

1.
2.

Merton renepatpuc B kombOiHatopuui. Yucna CTipiiHra nepuoro Ta Apyroro pomay.

OcHOBHI 0O3HaueHHs Teopii rpadis, pi3HOBUAM TpadiB.O3HAUCHHS HEOPIEHTOBAHOTO Ipada.
PisHoBunu rpadis. I3omopdizm rpadis. Iliarpadu. Onepauii Hag rpadamu. Omneparis
BUIIydeHHs pebpa. Omepauist BuiyueHHs BepiuuHu. Omepauis BBeneHHs pebpa. Omeparis
BBEJICHHS BEpIIMHU B pedpo. Onepariis 00’ eqHaHHS rpadis.

MapuipyTd, LMKIM, 3B’s3HICTh. BnactuBocTi peryispHux rpadis. BracTuBocTi 3B’A3HHX
rpadiB. MeTpuuHi XapaKTEpUCTUKH 3B’ I3HUX Trpadis.

[Tnocki 1 uianapui rpagu. ['pani miockoro rpada. @opmyna Eitnepa. Po3dapOyBanns rpadis.
XpOoMaTUYHE YUCIIO.

OsnauenHs nepeBa. BnactuBocti nepeB. dyHnameHTanbHa cucreMa IUKIiB rpaga. Ocros
Hal¥MEHILOI Bary.

binapsi BigHOIIECHHS 1 oprpadu.

Pi3HuneBuii oneparop Ta HOro BIACTHUBOCTI. Y3araipHeHHUN cTeninb. OOUHCICHHS CKIHUEHHUX
cyM. Pisaumi Bunux nopsakis. CyMH CTETCHIB.

Pi3HuueBi piBHAHHS mepmoro mopsaky. JIiHiMHI OXHOpPiAHI pPI3HHIEBI PIBHAHHS JIPYroro
HOPSIZIKY.

4.2.4. MatemaTH4yHe NPOrpaMyBaHHS

1.

[Mpenmer matemarnynoro nporpamyBannas (MII). Knacudikamis 3agaa MII. 3aransHa 3agaua
JiHIAHOTO mTporpamyBaHHs. ['papiuHuii Ta CHUMIUIEKCHMA METOAM pO3B’A3aHHS 3ajadi
JHIMHOTO MpOrpamMyBaHHS.

JIBoicTicTh y 3ajmavax JjiHiiiHOro nporpamyBanHs. [lonsaTrs nBoictocti. [IpaBuna modynosu
IBOICTUX 3amad. Teopemu nBoictocTi. [lpukinagHa iHTEprpeTallis ABOICTOI 3a1avi JIHIHHOTO
pOTrpaMyBaHHS.

TpancnioptHa 3anaya. [TocranoBka TpancnopTHOI 3a7a4i. Buau TpancrnoptHux 3amad. Meroau
no0Oy/I0BM OMOPHUX PO3B’S3KIB TPAHCIOPTHOI 3amadi. MeToJ MOTEHIaNiB 3HAXOKCHHS
ONTUMAJIFHOTO PO3B’SI3KY TPAaHCIOPTHOI 3adayi. 3ajadi, IO 3BOASATHCS 10 TPAHCHOPTHOI
3a1aui.

[Hinmouncenbre nmporpamyBanHs. [locTaHOBKa 3a/adi MIJIOYUCETBLHOTO MpOrpaMyBaHHsS. MeToj
I'omopi. Metox “rinok i mex”. [Ipuknaau millouncenbHUX 3a7a4: 3a/1a4a KOMiBOsDKEpa, 3a71a4a
MJIaHyBaHHS BUPOOHUYOI JIiHI1, 3a/1a4a ONTUMAJILHOTO TPU3HAYCHHS.

Enementu Teopii irop. OCHOBHI MOHATTS Teopii irop. MartpuuHi irpu aBox oci0. [Inmarikxa
MaTpui. ['pa B uncTux crparerisx. MiniMakcHi craprerii. CinoBa Touka. 3mimani cTparterii.
3Be/IeHHs 3a[a4i rpy JBOX 0ci0 70 3a1adi JiHIHHOTO MPOrpaMyBaHHS.

Heniniitne mporpamyBanHs. [locTaHoBka 3amadi HemiHIAHOrO mporpamyBaHHs. [[poOoBo-
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10.
11.
12.
13.
14.
15.

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

22.
23.
24.
25.
26.
27.
28.
29.
30.

4.4.

JiHiiiHEe mporpamyBaHHs. ['padiunuii meton. Meron MHoOXHUKIB Jlarpamxka. ['pamieHTHUI
metona (Meron Sko6i).

Junamiune nporpamyBaHHs. [locTaHoBka 3amayi JWHAMIYHOIO MpPOrpaMyBaHHS. OCHOBHI
noHATTA. [IpuHIMnU onTuManbHOCTI. baratokpokoBwii mporiec NpUHHATTS pimieHb. MeTon
PEKYPEHTHUX CITiBBIIHOIICHD.

CroxacTu4yHe NporpaMyBaHHs. 3arajibHa MaTeMaTH4HA IOCTAHOBKA 3aJayl CTOXACTUYHOIO
nporpamyBaHHs. Knacudikariis 3aa4 cTOXaCTUUHOTO MporpamMyBaHHS. MeToau iMiTaliitHoro
MozenoBaHHA. OCHOBHI METO/IM PO3B’sI3yBaHHs OJHOETAaIHUX cTaTHuHuX 3aaa4 CII.

. OCHOBHM METOJIOJIOI'TI MATEMATUKHA

MhnuosxuHna. Onepanii Hag MHOKMHaMU. Kimacu MHOXHH.

BinHomieHHs, X BnacTuBOCTi. biHapHe BiAHOIICHHS €KBIBaJICHTHOCTI.

Onepanii Ta iX BiacTUBOCTI. YHapHi onepauii, OiHapHi, anreOpaiuHi omeparii, TepHapHI
onepairii. JlekapTiB 100yTOK MHOXKHH, BEKTOpHA (apupMETHIHA) CyMa YMCIOBUX MHOXKHH.
B3aemHo0OepHEeHI oneparii y MaTeMaTuIl.

AnrebpaiuHi CTPYKTYpH.

Harypanpai yucna. [IpocTi Ta ckiajeHi yucia, moiabHICTh, KOHTPYESHIII.

Axcioma iHaykmii. IlpuHIMOD MaremarnuHoi iHaykmii (mepma Ta apyra ¢opma). Meroxn
MaTeMaTUYHOI 1HAYKIIii.

Apudmernka 1iaux yncena. OCHOBHa TeopeMa apru(METHUKH.

UYucrno. Yucnosi cucremu. Teopist MIHCHUX YUCEIL.

Axkciomu Apximena, Kanropa, Jlenekinnaa.

KowmrnekcHi uncina.

Jlinisg (kpuBa), MOBEPXHS, TIJIO.

I'eomerpuuni neperBopenHs. [ pymnoBuii morisia Ha reOMETpiro.

BenunuunHa, ckanspHi Ta BeKTOpHI BennuuHu. JIiHIHHUN TpocTip, ioro 6a3uc Ta po3MipHICTb.
Benuunna, reoMeTpuuHI BETUYHHU. Teopii BUMIPIOBAHHS T€OMETPUYHUX BEIMYUH (IOBKHUH
BIJIp13KiB, IJIOIl MHOTOKYTHHKIB, 00’ €MiB MHOTOTPaHHHUKIB).

MeTpuuHi Ta TOTOJIOTIYHI TPOCTOPH. B3aeM0O3B’ 130K MiXK HUMHU.

MaremaTHuH1 TOHATTS, 1X 03Ha4eHHs. TepMiHHU Ta CUMBOJIIKA.

MareMaTHuHi TBepKEHHsI. AKCIOMH Ta TEOPEMH, iX MICIIe 1 POJIb B TEOPii.

Teopemu icHyBaHHS Ta METOH X JTOBEICHHS.

MeTton 1oBeIeHHS Bijl CyIIPOTUBHOTO.

AKcioMaTH4YHMI MeToJ MOoOyJOBH MaTeMaTH4HOi Teopii. Bumoru mo cucremu akciom Ta ix
nepeBipka.

Oynkisg. Cnocobu 3amanns QyHKIi, B1acTUBOCTI GyHKIiH. EnxementapHi GyHKIIii.

I'pani uncnoBux MHOKWH. HaliOi1b1mi Ta HaliMeHIIT 3HAYSHHS (YHKIIII.

Mertopx iHTepBaiiB po3B’sI3aHHS HEPIBHOCTEH.

VMoBipHicTh BUIAAKOBOI MO, HMOBipHICTH (IIMOBipHiCHA Mipa), HMOBIpHICHHIA TIPOCTIp.
Komb6inaTopuka.

OmnepaTopu 1 GyHKITIOHAIIH.

UwncoBi MOCTITIOBHOCTI Ta YHCIIOBI PSJTH.

O3Hak# Ta KpUTepii, IPUKIAIU Ta KOHTPIPUKIAJAA B MaTEMaTHII.

3ATIAYI HA BUKOPUCTAHHS BIIOMHUX AJITOPUTMIB

1. OGunciutu 00’eM Tima OOEpTaHHS, YTBOPEHOTO OOEPTaHHAM HABKOJO oci Ox KPUBOJIHIHHOI

X

Tparenii, oOMexeHoi rpadikom QyHKIil y = xe?, Biccto Ox, IpsIMUMU X =a 1 X =b,1ea —

paHr HE BHPOMKEHOI MaTpuii A = L

( u 1-u)
b — JIHACTIEPCIsT BUMAJIKOBOI BEJIWYWHH,
1-u u

piBHOMIpHO po3moxineHoi Ha [0,1].



b
2

2. O0uncnuTH 1HTETpa J' xe " dx, Oe a — HaWOLIbIIA JOBXMHA BEKTOpA X = (x;1-x),
a

koopauHath skoro B [1JICK e HeBin’emuumu; b — cyma kBagpatiB KOOPIHUHAT TOYKU MEPETUHY

TPHOX IVIOIIMH 7, : X +2y -32-5=0,7,:2X-y+2-3=0,7,:x+3y-22z-4=0.

3. 3maiiTi rpamient QyHKUii Z = f(x,y,z)= y z - 2xyz+z_ B TOUNi NEPETHHY TPHOX

cx+2y+3z-1=01 =«

INIOMKMH 7,:5x +8y —z-7=0, 7x,: sKa TPOXOOUTH 4Yepe3

309
TOUKH A4(4,5;0;0), B(0;-3;0), C(0;0;4.5).
¥ 2 y 2 7 2
4. Hanucatu piBHSHHS JOTUYHOI IUIONIMHH JO elincoija —+ —+ — =1 B TOYKAaxX HOro
8 16 16
NEPETUHY IIPSIMOIO, CIIUJIBHOKO IS ABOX IUIOIIMH: n:x—-y=0, m,:y—-2z=0.
5. JIOBXHHU CTOpIH MPSMOKYTHHKA JOPIBHIOIOTh KOOPJAMHATAM TOYKH IMeperunHy rpadika QyHkii

3 o .
y=(x-3) +4. Yu MOXHa Ha MOro CyMDKHHMX CTOpPOHAaX IOOYIyBaTU INPSAMOKYTHHUKH 3

[IJIOYHCENIbHUMH CTOPOHAMHU Tak, MO0 cyMa iX IUIONI JOpiBHIOBAJA IUIOMII IOYAaTKOBOTO
MPAMOKYTHHKA?

6. 3HaiiTu BiICTaHb BiI TOYKHU (xl, f (xl)), Je x, — TOYKa eKCTpeMyMy (YHKIIl
2 1 LX .
f(x)=x"+—, po mpamoi —+ —=1, akmo « = HCJ[(159,234), b — ocraua Bin

X a b

minenHs uucya 2 Ha 7.

7. JIo kpuBOi y = x’ + In( x — 1) HPOBEACHO AOTHYHY B TOULi (x,,y,), A€ x, — PAlliOHATBHUI HYJIb
MHOrowieHa f(x)=x'—-x’-x-2. 3HaTH KyT MDK I[i€F0 JOTHYHOI 1 MPIMOIO
2x -3y +21=0.

. G S 4x° -1 .
8. 3HaiiTu HaiblIblIe | HafiMeHIIe 3HAYeHHs QyHKUI f(x)= ———— Ha BIAPI3KY [a;b], He
X
a i b — paliOHaIbHI KOPEHI MHOrOWIEHa ¢(x) = x' —2x’ + x — 2. BusHauuTH B SAKOMY

BIIHOLLICHHI JIUTUTH TOYKA eKCTpeMyMy QYHKUIT f (x) BIAPI3OK [a;b].
9. Hammcatn piBHAHHA KONa, IEHTP SAKOrO 3HaXOmuThes B Touli (£ (4),7'(2)), ne

f(x)=x"-6x"+11x" —14x +8, a paniyc € pamiycoM 30DKHOCTI CTENEHEBOTO pSTY

“ n . . . .
Y ——x " . 3HaiiTH PiBHAHHSA NPSAMOi, IO MPOXOJMTH YEPE3 HEHTP HBOr0 KOJja i mapajenbHa 10
n=13

npsiMoi 5x + y — 7=0.

10. O6uucautu 1wionty irypu, obMexeHoi rpadikoM ¢yHkmii y = x° — 5x, Biccto Ox, Ta
NpSAMUMH x = a, x =b,(a <b), aKWO a + b =12, HC(a,b)=2 . BusHauuru Bincranp
B1JI TOYKH €KCTPEMYMY JTaHOi (PYHKIIIT 10 IpsiMoi y = 7x — 3.

11. 3Haiitn pauioHanbHi KopeHi « i b (a < b ) MHOTOWIEHA f(x)=x —3x° —7x° —9x—30 Ta

2 2
X

. y . o
OO0YUCIINTH [im . Busnauutu CKCHCHTPUCUTCT CJIIIICA —2+ —2 =1 Ta P1BHAHHA HUOT'O
xX—a f ’(x) a b

JIUPEKTPUC.

¥ w e o . o . . 4 3 2
12. 3naiiTi HaAWOITBIINIT CIIIBHAIN IUTBPHUK ¢ (x) MHOTOWICHIB f(x)=x —-3x —3x +7x+6,

4 3 2 o - . o
g(x)=x —-3x" —7x  +15x+18. O0uucnuTy HaiiOIbIIE 1 HaliMeHIIE 3HAYECHHS (YHKIIi



y = ¢(x) Ha NPOMIKKY [a;b], AKIIO a 1 b — BIAPI3KM, IIO BiATHHAE HA OCAX NpsAMa
5x-3y+2=0.
13. 3naiitu KpaTHI KOpEHi X,,x,  (x,<Xx,) MHOTO4JIeHa

Xz
f(x)=x"+x"=9x> =5x7 +16x + 12 . OGuuCcIUTH [(kx + b)e"dx ,n€ y = kx + b — IIpsIMa,

X

IO IPOXOUTH Y€PE3 TOUKY (x,, f (x,)) MapaNENbHO 10 MPAMOI 2x — 3y +5=0.

14. TloOynyBaTH 3a JaHMM MHOTOYJIEHOM f(x) = x> +2xt 23x’ —6x? —4x -8 MHOrOWIEH g(x)
0e3 KpaTHUX KOPCHIB. 3HAWTH BINCTAaHb BI TOUKHU (x,,g(x,)) AO HPAMOI y = 2x + 1, SIKIIO x,
— TO4YKa MiHIMyMy QyHKLIi y = g(x).

o , . . dy y o
15. 3Haiiti po3B’sB0K y = ¢(x) AudepeHianbHOTO PIBHIHHA — — — + x = 0, SIKAM 33J0BOJIBHSE
dx X
MOYaTKOBY YMOBY y(1)=1. OOuuciuTH BiACTaHb Bi TOYKH (x,,¢(x,)), € x, — TOYKA

MakcuMyMy GYHKIIT y = ¢(x), g0 Toukd (a,b), skmo @ i b (a<b) — pamioHambHi KOpeHi

mHorounena f(x)=x"-x*-5x*-x-6.
16. 3HaiiTu BiACTaHb BiJl MOYATKy KOOPIAMHAT A0 MPSAMOI, SKa BIATHHAE HA OCAX KOOpAUHAT
. . . . . 2 99 .
BIJIPi3KH, TOBXKUHU SIKUX PIBHI CyMi 1+ 2¢& + 3¢” +...+100e , IKIIO & € OJHUM 3 KopeHiB 100-
IO CTEIEHS 3 OOUHHAILI.
1 2 3\1

n/2

17. 3naiitu panr mMatpumi | 4 x 6], I8 x = J' 3sin tcos ' tdr, y — HAUMEHIIMI [iMHH KOPiHb

-1y 2 '

HepiBHOCTI y’ +3y° -4y -12 >0, z — PO3MIPHICTS IHIHHOTO MPOCTOPY CHMETPHUYHHX
MaTpPHIIb JPYTOro MOPSIKY .
o . . . . k I . .
18.3naiitTn  kinbkicTh inbHMKIB umMcna A =2 -37 .5, ne k — PpO3MIpHICTH HPOCTOPY
CUMETPUYHHUX MAaTpHIb TPETHOTO MOPSAAKY, p — I[iJIa YaCTHHA BIICTAHI BIJl TOUKU B (3,4,-3)

© n

. 2 2 2 . . .
JIO MOBEpXHI x~ + y~ +z~ —6x—91 =0, [ — paalyc 301>KHOCTI CTEIIEHEBOTO Py Y
n=13n-11"

19.3naiiTn 06’ eM napanenemninena, moOya0BaHOrO Ha BEKTOpax a(1;2;0), b(2;3;R), ¢ (v:3:4), e R

0 n
— paniyc 30DKHOCTI CTENCHEBOTO psixy > —, Y — HaiiMeHIIMH JOJATHUI PO3B’A30K
neg N3
KOHTpyeHIIii 3y = 2(mod 7).
x 2 3
20.004ncanTH BU3HAYHUK |4 6|, 1€ x — PO3MIPHICTL IIPOCTOPY AIarOHAJBHUX MAaTPHIIb
y po3MiIp p py p
2 1 z
TPeThOrO MOpPSAKY, y — HalMeHIle 3HAYeHHs (YHKIil y = x  +6x+7, z — MOLYIb
BEKTOPHOT'O I00YTKY BEKTOPIB a (1,2,3) Ta b(2;4;6).
. Ax + B . .
21.06uncrmutn interpan [——————dx, 1e 4 = f(4), f(x) — HaiiMeHUIe CIiNbHE KpaTHe
x  +5x+6
MHOTOUWIEHIB x  —5x+6 Ta x +x-6, B — JOBKHMHA BiApi3Ka, IO CIOTydYae MOYATOK

. 2 2 2
KOOPJMWHAT 3 ICHTPOM MOBEPXH1 x +y —z —4x+4y+2z+6=0.



22 Hanucati piBHSHHS MPSMOI, IO TPOXOJUTh Y€PE3 TOUKY A(1;2;x) i MEPHEHAMKYISPHA 10
IUIONIMHA 7t , SIKOIO x — 3arajibHa KUTBKICTh HATypalbHHX AUTBHUKIB umcna 3300, a n —
. 2 2 2 .
JOTHYHA IUIOLIMHA [0 MOBEPXHI (x —2) + (y —3) +(z+4) =16 BTOUNI B(2,-1,-4).

23.Yn yTBOpIOC MNOBHHMI KJIac IMINKIB 3a MOIyJdeM 7 MHOXKHHA M = {6:9:17 ;4;a;b;c} , ne

a ln(lim(l—i—tgx)ngj, b — CKaJspHUM JOOYTOK BEKTOpa HOpPMajii IJIOUIMHU

x>0

x+2y—7z+5=0 Ta ONIMHUYHOTO BEKTOpa, IO 3aJa€ HANPSM OCI IMIIHIpA x4 y2 =25,

* 5

e
n=12

. . . . 2 2 2
24 Hanucaru PIBHSHHSA O1aMCTPAJIbHOl IUIOIMMHM IIOBEPXHI x +2x+y -z +2z=0 IpH

YMOBI, 10 11 BEKTOPOM HOPMaJTi € BEKTOp 7 (n,.n,.,ny), A€ n, — HaHMEHIIMHI NOJATHUH KOPiHb
. 3 2 . . . o 5"
piBHSHHA X +2X —-5x-6 =0, n, — pagiyc 30DKHOCTI CTeNeHeBOro psagy y —,
n=1 2n
n
. 2n + 3
n, =In|lim
n— oc\ 2 n )
25.P03B’43aTH KOHIPYEHIIII0 5x = n(mod m), e m — IiJla YaCTUHA BiJICTaHi Bijl TOUKH A (3:4,5)

. 2 2 2 [ 2
JI0 IOBEPXHI (x —3)" + y~ +z° =16, n — HalOLIbNIC 3HaYeHHA QYHKIIT y = 17 — (x — 3)" Ha
BIIpI3KY [2,5].
26.Cxnactu  piBHAHHS IUIONIMHU x,y,z)=0, sKa IOPOXOOUTb 4Yepe3 TOUKy M (3;4;-5
p p p y
napajeiabHO O IBOX BEKTOPIB a, = (3;1;-1), a, = (1;,-2;1). 3HaliTH MOBHUH IudepeHmian
GyHKUii z = f(x,y) Ta OOYUCIUTH HOrO 3HAYEHHS B TOUll (a.b,c), (a <b <c), A€ a,b,c —
HOPSIIKU HETPUBIAIBHKX TIATPYI HUKIIYHOT TPy {'{’/T } :
27 .3uaiit MpoeKIito P(a,c) TOYKH M (- 6;4) Ha MOPIMY 4x — 5y + 3 = 0. IlobymyBaru
p pAMYy y yay
HOPMOBAHUII MHOTOWIEH [ (x) TPEThOrO CTENEHs, KOPEHSAMH SIKOTO € a 1 ¢, a OcTaya Bif

0 f X
AineHHs foro Ha 1 piBHa 12. O0uncauty | )

c

dx .
X —a

28. 3uaiiTi iHTerpanbHy KpHMBY JM(EPEHIIANbHOrO piBHSHHS (L+ y )dx — kxydy =0, IIO
NPOXOJUTh Yepe3 TOYKY C(X,;Y,). BigoMo, MmO k = HCJ (753 ,275), a C(Xy;VY,)—
MPOTHJICKHA JIO TOUYKH A (-4;5) BEepIIMHA KBaJparTa 3 JiarOHAJII0 7x —y + 8 = 0 .

29. 3HaliTH 3aTaNibHUH PO3B’A30K AM(EPEHIIiaTEHOTO PIBHAHHA y”" + py’+qy =e 2°, e P — PaHr

(1 2 -4 l)

Matpuli A=|2 1 -5 -1],q —BIJCTaHb BiJf TOYKH M (2;-1) JO IPSIMOL 4x + 3y +10 = 0

Ll -1 -1 —ZJ

1 2 4
30. Posp’s3atm 3amauvy Komri: (y>—3x°)dy + 2xydx =0, y(a)=b,me a=|-2 1 -3|,b-—
3 -4 2
Op/IMHATa TOYKH MEPETHHY OCi Oy 1 MPSMOT, 10 MPOXOAUTH YepPe3 TOUKY k_ —;0) napajieabHO
2

JIO TIPSIMO1 y = 2X .



a
31. OGuucnutu | f(x)dx , Ie f(x) — MHOTOUIEH 3-TO CTENEHs 13 CTAPIIMM KOE(IIIEHTOM, IO
b
nopiBHIOE 1 1 Mae kopeHi  x; = -1, x, = 2, npudomy f (3)= 8. Bimomo, mo a i b — Benmka i
2
. . . X y 3
Majia miBOoCi einca — + — = 1, I IKOT0 2¢ = 6, & = — .
2 b 2 5
32. TlokazaTth, 10 BEKTOPH a = (3;-2;1), b = (-1;1;,-2), ¢ = (2;1;-3) JIHIHHO He3aJleXkHi. 3HAUTH

po3kiam BekTopa d = (11;-6;5) 3a 0OasWcoM  (a,b,c): d =aa+Pb+yc. 3HAUTH
az(1;1)  az(1;1)
+

ox oy

, AKIOO z = ax’ +By2 + yxy .

33.3HaiiTn  TOYKy M (x,;y,) — TOYKy eKcTpemMymy OyHKIii z = e’ (x +y? ) 3anucaTu

pIBHSHHA TinepOoJu, BITKM SKOI CUMETPUYHI BIIHOCHO MOYATKy KOOPJIMHAT, OJIWH i3 (OKYCIiB

MICTUTBCS B TOUILL M (X,;Y,), @ PIBHIHHSI aCUMOTOT y = +
rpynu {4\/1}

. X y oz . . . .
34. 3anucaTH 3arajqpHe PIBHSAHHA IUIOIMHA —+ —+ —=1, 7€ a 1 b a < b — panioHaJbHI KOpEeHi

% e n — KUIBKICTh HiATpyN
n +

a b c
4 3 2 0z 0z X y
MHOroujieHa f(x)=x —-4x -13x +28x+12=0,Cc=—+ — ,[[JISI(byHKHII z=In(e +e”).
ox 0
3
. X —22 - . o N ..
35. O0umcIuTH  lim — ——— AKI0O a — HAWMEHINMH JOJATHHH PO3B’A30K KOHIPYEHLi
X=>ax —3x+ 2
27 x = 2 (mod 13), A — BIJHOUICHHS, B SIKOMY TOYKa M (1;3;-2) JUINTh BIAPI30K M ,M ,, 1€

M, (-3;-12), M ,(2;4,-3).

. p cos 2x . .o .
36. O6uucauTy  lim —, > AKWO o — BHYTPIIHIA KYT NPH BEPLIMHI A TPHUKYTHHKA 3
Xoa 1 -tg "X
BEepHIMHAMU A(-1;-2;4), B(-4;-2;0), C(3;-2;1), p — TOpAAOK TIpynu caMocyMimeHL
NPAMOKYTHHKA.

37. O0uuciuti  TWIONy S Tapajeiorpama,  SKIIO  BiAOMO  HOrO  TpU  BEPIIUHHU
A(1;2;0), B(3;0;-3), C(5;2;6). 3amucaTd BCl MIATPYNHU TPYyNU {i/I} [lepeBiputu uu
Ou(A) oOu(A) OJu(A)
+ +
ox oy oz

. . 2 4
BHKOHYETLCS P1BHICTDb =S ,AKIIO u=x +Yy —z(xy +4).

. . 1. . . .
38. 3HaiiTu MOXWIy acUMNTOTY Tpadika GyHKUIi y = 4x + — 1 OOUUCAUTH BiACTaHb d BiJ HEi 70
X

TOYKU (X,,Y(X,)), A€ X, — TOYKa EKCTpeMyMy JaHoi (yHKIii. 3amucati MHOTOYJICH
HaMEHIIOro CTeneHs 3 UITMMH Koe]illieHTaMH, 1110 Ma€ KOpiHb d .
. 3 2 . o« . .
39. BusHauuTH TOYKY MEpPETruHY (X,,Yy,) KPUBOI y =ax +bx ", SKIO a 1 b — Ll KOpEeHi
3 2
MHOTOWIEHa ¢ (x) = 2x - 3x  —14x +15 . Yepes 110 TOUKY MPOBECTHU MPSIMY NEPIEHAUKYISIPHY
JIO TIPSAIMOTL y = g "(X) .
40. ITepeBiprUTH, YA YTBOPIOIOTH 0a3MC BEKTOPH a = (2:2;-1), b = (1;-1;2), ¢ = (2;1;3) . 3anucaru
pPIBHSHHSA  JOBOX  IUIOIIMH, W1IO0 TOPOXOAATH  dYepe3 TOYKY  eKCTpeMyMy  (QyHKIii

z=x"+y’ -2l x-18 In y Ta MAlOTh BEKTOPH HOPMaii a i b BiAMOBiAHO. 3HAUTH KYT Mixk
UMM TUTOIIMHAMH.



41. Ha xpuBiii y = x’ - 3x +5 3HalTH TOYKH, B SKMX JIOTHYHA MEPHEHIMKYJISIPHA OO MPIMOI
: 3 2 . .
ax +by =0, ne a — HCJ] MHorouneHiB f(x)=x" -1, g(x)=x" +2x+1, b — KUIbKICTh

HIATPYT TPyHH {SG\/I}
42. 3naiitu 0oOBiAHY CiM’i HpSAMUX, IO BIATHHAIOTH BiJl CTOPIH JAHOTO KyTa TPUKYTHHK JAaHOTO
HEPUMETPY.

43. HamucaTi MoJsipHE PIiBHSHHSA KONA, PAjiyc SIKOrO NOPIBHIOE CyMi 1+ 4&+ 9&” +..+100&
SKIIO & € OJHUM 3 KopeHiB 100-To cTeneHs 3 OquHUIL.
44, 3naiiTy HAWOUIBIIIE 1 HAMMEHIIIE 3HAYCHHS (yHKIIIT:
f(x,y)=5sinxcosy+4sinxsiny+ 3cosx.
45. JloBecTy, 1110 KpUBA, BC1 HOpMAaIi SIKOT MPOXOJIATh Yepe3 OJIHY i Ty caMmy TOYKY, € KOJIOM.
46. 3HaliTu KyTH, 1] IKUMU EPETUHAIOTHCS CUHYCOIla y = sin x Ta KOCUHYCOIa y = cos x .

47. JloBeniTh, 10 Il TOBUIBHOTO HATYpaIbHOTO 7 :

\/n2—1+\/n2 —4+\/r12—9+...+\In2—(n—l)2 <§-n2.

3
48. Po3B‘s13aTH PIBHSHHS : (\/3+ 2\/;))c + (\/3 - 2\/;))c _22" _.

49. 3HaiiTu BCi MPOCTI YUCIA, SIKI € OTHOYACHO CyMaMH 1 PI3HULIIMU IPOCTUX YHUCEN.

50. 3HaiiTu HAWKOPOTIY BiJICTaHb BiJf TOYUKU M ,(2;-1) JIO KPUBOI y = x2
51. BusHauuTy, npu sIKOMY 3HaY€HH1 /# TBUHTOBA JIiHIA
X =acost, y=asint, z=ht

Ma€e HaOLIbIINIA CKPYT.

4.5. HIPUKJIAJTHI 3ATAYI

1.  Beperu piuku — naBi mapanensHi npami. Ilo pisHi 60ku Bij piuku 3HAXOAATHCA cena A i B .
Je notpibHo nmobyayBatu mMict M N depe3 piuky ( M N nepneHIuKyJIspHUNA Oeperam), 100
nsix A MNB OyB HallKopoTIIMM?

2. B pesepByap, axuii Mac GopMy MPSAMOro KPyroBOrO KOHYCa, OMYIIEHOrO BEPUIMHOK BHHU3,
HAJMBAETHCSA PIIMHA 3 TIOCTIMHOKO MIBHUJKICTIO a (MZ/C). 3 SKOK MIBUIKICTIO ITiIBUIIY€ETHCS
piBeHb /& PIAMHU B pe3epByapi, AKIIO HOro BUCOTa JOpiBHIOE H (M), a paJilyc OCHOBH R (M)?

3. Baron Haa3eMHO 3aJIi3HUII, KU TIPOXOAUTH HA BUCOTI 9 M HaJl 3eMJIEIO0, B JICAKHI MOMEHT
3HaXOAUTBHCSA HaJ TpaMBaliHUM BaroHoM, mo ixe. [Imsaxu iX yTBOpIOIOTH NpPSIMUN KYT.
[IBuakicTh mepuoro Barova v, = 12 m/c, Ipyroro — v, = 6 M/c. 3 SIKOI0 IIBUIKICTIO Oyne

301IbIIYBaTUCh BIACTaHb MK HUMH yepe3 ¢ = 6 c?

4. BapricTe JiamMaHTa NpoONOpIiliHA KBajgpaTy Horo wmacu. Ilpm 00poOui miaMant OyB
PO3KOJIOTHI Ha /Bl 4acTMHU. SIKi Macu IMX YacTUH, SKIIO BiJIOMO, IO BapTICTh JiaMaHTa
OyJI0 MaKCHMaJTBHO BTPAYeHO.

5. Bigkpuruii Gaceiin 3 kBampaTHuM JHOM Mae 06’eM 108 m°. Ski mosuHHI GyTH po3MipH
OaceiiHa, 100 Ha OOKJIAAaHHS WOTO CTIHOK 1 JTHA MINUIO HaliMeHIe MaTepiany?

6. Bigpisok 3aaoBxkku | po3minumM Ha TpH YaCTHHHU, BUOUPAIOUN Oy/b-SKi JIBi TOUKM MOILNY.
3HalTH WMOBIPHICTH TOTO, IO 3 TPHOX YTBOPEHUX BiJIPi3KiB MOKHA CKJIACTH TPUKYTHHK.

7. Bikno mac GopMy NpAMOKYTHHKA, 3aBEPIICHOTO 3BEpXy MiBKpyroM. Ilepumerp BikHa 5.
Sxumu MaroTh OyTH PO3MIPH BiKHA, 11100 BOHO MPOITyCKaJI0 HAHOUIBIITY KUIBKICTh CBIT/IA?

8.  JIBa ripchki MECIMBCEKI FOCIOIAPCTBA 3aiiMaIOTHCS 3aroTiBIEI0 MyIIHUHK. Tlepie Mae ckias
B IyHKTI 4, a Ipyre — B IMYHKTax B 1 C . BiacTaHi MiXk MyHKTaMH OJHAKOBI1 1 TOPIBHIOIOTh
m . IlpsiMOIMiHIlHA 3aTi3HULSA MPOXOAMWTH Yepe3 CepeiMHU BIApI3KIB 4B 1 AC . Bubparu
Micue A OyAiBHHUIITBA CIIBHOI AJiE 000X TOCHOJAPCTB MEpeBaliouHOl 0a3u Ha 3ami3HUIN
Tak, MO0 BUTpaTH 000X TOCIOAAPCTB HA TIEPEBE3CHHS BAHTAXy BEPTOIBOTAMH, SIKi
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14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

3IIHCHIOIOTBCS OJIMH pa3 Ha JICHb 3 KOXKHOTO 3 MyHKTIiB A, B, C , OyIu OZHAaKOBUMH, SKIIO
BiJIOMO, IO TPAHCIIOPTHI BUTPATH Ha MEPEBE3CHHS MPSMO MPONOPIIiifHI KBapaTy BiJICTaHI.
3 yCiX TPUKYTHHUKIB 33JaHOT0 MepUMeTpa 2P BU3HAUUTH TOU, SIKUI Mae HalOUIBIIY MJIONTY.

JIBa 5iTaku JETATHh TOPU3OHTAIBHO HA OJHIM BUCOTI MiJ KYyTOM 120 O omMH 10 OXHOTO 3
OJIHAKOBOIO IMIBHJKICTIO v . Y JACIKUA MOMEHT dYacy OJMH 3 JITaKiB TMPHUJIETIB B TOYKY
MEepeTUHy NUISAXIB, a APYTUN B 1€ MOMEHT 3HAaXOJUBCSA B a KM Bija Hel (He MONETIBIIM 10
TOYKH TIepeTHHy). Yepe3 skl yac MICIas IIbOTO MOMEHTY BIJCTaHb MDK JIiTakamMu Oyze
HalMEHILO0K0?

JIBa maporuiaBu pyxaroThCsl NEPIEHIUKYIIPHUMHE Kypcamu 31 mBuakoctsaMu 30 1 40 km/ron
BIJIMOBIAHO. Y MOYAaTKOBHII MOMEHT 4acy nepiuid 3Haxoauscs 3a 100 kM, a apyruit — 3a 300
KM B1Jl TOYKHM NEpeTUHy JiHINA pyxy. Uepe3 sikuil yac BIACTaHb MIDK HapoIulaBaMH OyJe
HaliMeHI111010? OOUUCIUTH 1O BiJICTAHb.

JIBa cynHa NMOBHHHI MiAIATH A0 oAHOro npuyany. IlosBu cyqeH — He3anexHl BUIAIKOBI
mojii, PIBHOMOXUIMBI MPOTATOM J00M. 3HAWTH KWMOBIPHICTH TOTO, IO OJHOMY 3 CYJCH
JIOBEJICThCS YEKATH 3BUILHEHHS MPUYANy, SKIIO0 Yac CTOSHKH MEpIIOro CyJHA — OJHA
roJiHa, a APyroro — /i roJIMHU.

JIBo€e nroieil Manu 3yCTPITHCh B TIEBHOMY MICIIi Mi)K ChOMOIO 1 BOCBMOIO TOJUHOK0. BoHU
JIOMOBUJIUCB, 1110 KOXKEH YEKAa€ 1HIIOrO MPOTIrOM YBEPTi TOAMHHU. SIka IMOBIPHICThH TOTO, 1110
BOHM 3yCTPiHYTbCA ?

Jluck, KUHYTUH CIIOPTCMEHOM I11Jl TOCTPUM KYTOM J10 TOPH30HTY, BIaB Ha BIACTaHI 52 M BiJ
MOYaTKOBOTO MOJIOKEeHHS. Bu3HaunTu mapameTp nmapaboiaidHOl TpaeKTopii, IKy ONHUCaB JHCK,
SIKIIIO HAMOIIbIIIa BUCOTA, SIKOI BiH JOCAT, TOPiBHIOE 10 M.

Jinsaka 3emii Mae ¢popMy pIBHOCTOPOHHBOTO TPUKYTHHKA. 3HANTH TOBXHHY HAHKOPOTIIOT
MEXI, 1110 CIIOJyYae /B CTOPOHU AUISHKY 1 JUIMTH 11 Ha JB1 pIBHOBEIHKI Qirypu.

st BUTOTOBJIEHHS METAJeBOTO KapKacy MaBUIBHOHY TPONIYHUX POCIUH Yy Qopmi
napasiesnerinena 3aBe3eHo ApiT 3aBaoBXKkH 2880 M. Sxkumm MaroTh OyTH BUMIPH KapKacy
HaANO1IBIIOro 00’ €My, SKIIO BIUCOTA MABUIBHOHY BTPHUYi OiIbIIA 32 IUPUHY ?

Jlns ckmamaHHs €K3aMeHy CTyJieHTaM HeoOxigHo miaroryBatd 30 muranb. 3 25 ctyneHtiB 10
MiArOTYBalu BCl MUTaHHs, 8 — 25 murtanb, 5 — 20 mutadb 1 2 — 15 nurane. CTyAeHT, SKOTO
BHUKJIMKAJH, BIJMOBIB HAa TIOCTABJICHE 3alWTaHHA. 3HAWIITh WMOBIPHICTH TOTO, IO IICH
CTYJEHT: a) MATOTYBAB BCI MUTaHHS; 0) MiArOTYBaB TUIbKU MOJOBUHY TUTAHb.

Jlnst mpoBeieHHS CIIOPTUBHUX 3MaraHb MOTPIOHO MOOYyBaTH HAWJOBIIY Tpacy, L0 3 €IHY€
Tpu TyHKTH A, B 1 C npsIMOJiHIAHUMH IUITHKaMH Tak, 100 Il MyHKTH 3HAXOJUJIUCh Ha
OJTHAKOBIH BiJCTaHi Bij ciocTepexHoro nyHkTy D, a mynkt C OyB piBHOBigiajgeHui Big A4 i
B. Sk posmictut myHkta A, B, C, ipu yMOBI, 10 BiAcTaHb Mk myHKTamu 4 i D mopiBHto€
d?

Jlns TpproX 3emMIiIepOOHHMX PIBHOMOTY)XKHHX TOCIOAAPCTB MOTPIOHO MOOYAyBaTH CIIJIbHE
3epHocxoBuie. Jle BuOpatu micue Uit OyJiBHHITBA, 100 BUTpPaTH TOCHOAAPCTB Ha
nepeBe3eHHs] 3epHa OyJlM MiHIMAJbHUMHU, SKIIO BIJOMO, LI0 BOHU JOPIBHIOIOTH KBaJpaTry
BiJICTaHi, Ha SIKy 3iHCHIOIOTHCS TIEPEBE3EHHS, 1 BUKOHYIOTHCS OJJHAKOBUMHU TPAHCIIOPTHUMU
3acobamu?

I3 20 cryzmeHTiB, AKi MpUANIUTM HA €K3aMeH, 8 MiJrOTOBJIEHI BiAMIHHO, 6 — m00pe, 4 —
nocepeqHbo 1 2 — moraHo. B ex3amenamiiinux Oinerax € 40 nurtanb. CTyIeHT, SKUN
MiATOTOBJICHUH BiIMIHHO, 3HAa€ BCI MUTaHHSA, 100pe — 35, mocepenro — 25 1 morano — 10
nuTaHb. J{esKuil CTYIeHT BiANOBIB Ha BCi 3 mUTaHHs Oinera. 3HAWAITh HMOBIPHICTH TOTO, 1110
BiH IMITOTOBJICHUM: a) «JI00pe»; 0) «IOTaHO».

3 MIZHOro Kpyra pajiycoM R BHpI3alOThb CEKTOp 3 LEHTPaJbHUM KYTOM o 1 3 HBOTO
CKPYUYIOTh KOHIUHY JiHKy. [Ipu sikomy 3HaueHH1 KyTa o, 00’eM Jiiiku Oye HaO1Ibmmm?

3 ApoTy, MOBXKHMHA SIKOTO |, Tpeba BUTOTOBUTH KapKac MPSIMOKYTHOIO Mapalesemninena 3
HAHOUTEIITUM 00’ €eMOM. 3HAUTH PO3MIpH BOTO Mapajelerinesaa.

3a meBHUM MPOMDKOK 4yacy TpU TOKapi pa3oM BUTOTOBIAIOTH 60 neraneil, mpudyomy 3a men
NPOMDKOK Yacy MepIIuii i APYruil TOKap BUTOTOBIISIOTH B 3 pasu Ounblie, HIX TPETid, a
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nepmuii i TpeTii — B 2 pas3u Oinbine, HiK Apyruid. CKiTbKU AeTaneld BUTOTOBIISIE KOKEH 3
TOKapiB 3a 11eif yac?

3eMJIsl pyXa€eThCsl IO TPAEKTOPIi, MO € JAEIKUM I€OMETPUYHMM MiCIIEM TOYOK, SIK€ BOJIOMIE
TaKOI0 BJIACTHUBICTIO, IO Cyma BiJACTaHEH BiJl Oyab-sIKOT HOTO TOYKHM O ABOX (piKCOBaHMX
TOYOK € BeMunHa cTaja. Binomo, mo CoHIe 3HaX0AUTHCS B OJHIHM 3 UX (PIKCOBAaHMX TOYOK.
Haiimenma Bigctanp Big 3emii 1o CoHIsl HaOMMKEHO AOpiBHIOE 147,5 MIIH. KUIOMETpiB, a
HaiiOinpma — 152,5 MutH. KitoMeTpiB. 3amucatu piBHSAHHS TPAeKToOpii pyxy 3emii, 3HAMTH
BEJIMKY ITIBBICh Ta EKCIICHTPHUCHUTET.

3HaWTH PO3MIPH 3aKPUTOI LWIIHAPUYHOI LUCTEPHH 33aJaHOr0 00’€My V3 HAHMEHIIO
MOBHOIO TIOBEPXHEIO.

3 yciX MpsIMOKYTHHUX Mapajesienine/iB 3 3a/JaHOI0 CYyMOIO TPbOX B3a€MHO MEPIEHAUKYISIPHUX
pebep 3HANTH TOH, 00 ‘€M SKOTO € HAWOIBIINM.

I3 TpbOX 10IIOK OAHAKOBOI HIMPUHU BUTOTOBISETHCA #0J100. [1pn sxoMy KyTi Haxminy O14HHX
CTIHOK JT0O OCHOBH ILJIOIIA TIOMIEPEUHOT0 Mepepizy xkonobda Oyae HalO1IbIIo0?

JIOKOMOTHB pyXa€eTbCsi B3JIOBK TFOPU3OHTAJIBHOI NUISHKU NUIAXY 13 IIBUIKICTIO 72 KM/TO..
UYepes sikuit yac 1 Ha SIKi BIJACTaBHI BiH Oyje 3YNMUHEHUN TajbMOM, SKIIO OMIp PyXy MiCis
MOYaTKy rajgpbMyBaHHs nopiBHIoE 0,2 iioro Baru?

Kpait kpyrioro croiy paaiycoM a JiexuTh KHura. Bigomo, 1mo ocpitieHicTh npeamera B
IpomnopuiiHa KOCHHYCY KyTa ¢ (IOUB. PUCYHOK) 1 OOEpHEHO
NpoNOpLiiiHa KBaJApaTy BiACTaHi BiJ MpeaMeTa J0 JuKepena CBiTia
A, BU3HAUMTH, HA AKIA BUCOTI HAJl IICHTPOM CTOJIa Tpeba MOBICUTH  |¢
CBITWJIBHHK, III00 OCBITJICHICTh KHUTH OyJia HAO1IBIIOKO.
MarepianpHa TOYKa MAacoK m PYyXa€TbCs MPSIMOJIIHINHO i J1€0
cragoi cwim F . Onip cepeAoBuIlla NPOMOPUIHHUN IIBUAKOCTI
pyxy. 3HaWTH 3aKOH 3MIHM IIBUIKOCTI PyXYy TOUYKH, SKIIO
MI0YaTKOBA MIBUJKICTH TOpiBHIOE 0.

Mignuit ky6, pebpo SKOro JOpPIBHIOE a =5 CM, PIBHOMIPHO a B
nutridpyBaBes 3 ycix OOKiB. 3HarO4M, 10 Bara WOro 3MEHIIMIACh Ha

0,96 T i BBaar0uy TUTOMY Bary Mijli piBHOIO 8 (I/cM?), BU3HAYHTH, K 3MEHIIMINCH PO3MipH
Ky0a, TOOTO Ha CKiJIbKH BKOPOTHIIOCS pedpo Kyoa.

Ha BincTani ¢ Bim 3aBomy 4 TPOKIAAAETHCS IO MpsAMil 10 MicTa B 3ami3Huld. [l skum

A

KyTOM ¢, JIO MPOEKTOBAHOI 3aJi3HUII TpeOa MPOBECTH IIIOCE Bij 3aBOAY A , OO JTOCTaBKa
BaHTaXiB 3 4 y B Oyia HailleumeBmIoo, sIKIIO BapTICTh NepeBe3eHHs 1 T/KM 1o moce B m
pa3iB JOpoOKYa, HIXK 3aTI3HHUIICIO?

€ mpsAMOKyTHHH JHCT kepcTi po3mipoM 50x 60 cMm. Y 4OoTHpPHOX HOTro KyTax BHpIi3alOTh
OJIHAaKOBI1 KBaJpaTu Ta poOJsATh BIIKPUTY KOPOOKY, 3aTMHAIOUN Kpai MiJ NpsSIMUM KyToM. fIka
MaKCHMaJbHO MOXKIIMBA MICTKICTh TaKOT KOPOOKH ?

Ha cropiHmi KHUTHM JApYKOBaHWH TeKCT 3aiimMae S cM‘. BepxHe 1 HIKHE TONS MarOTh
JIOPIBHIOBATH 110 ¢ CM, IpaBe i jiBe — 1o b i ¢ ¢M BigmoBigHO. 3HAWTH PO3MIPH CTOPIHKH
KHUTH, TP SIKUX OIS 3aiiMarOTh MiHIMQJIbHY TUIOIIY .

Ha Tino nmie cuna, mpomnopiiitaa gacy. Kpim Toro, omip cepenoBuiia Jie Ha pyx Tijia i3 CHJIO0,
MPOMOPLIHHOIO MIBUAKOCTI. 3HAWTH 3aKOH PyXy Tija.

Hamer y Burisal mumiHapa, 3aKpuTOro KOHycoM, MoOyAoBaHMN Ha Kpyroiil ocHoBi R 1
MOBHHEH MaTu 00’eM V. SIkuM Mae OyTH KyT MpH BEPIIMHI OCLOBOTO Tepepidy KOHyca, Moo
KUTBKICTh MaTepiany, sIKHi IiJie Ha BATOTOBJICHHS HaMeTy, OyJia HaliMEeHIIIOr0?

[TniT miaTsaryeTbes 1o Oepera 3a JONOMOIOI0 KaHAaTa, SIKKH HAMOTYE€TbCS Ha KOJIOBOPOT 13
MIBUJKICTIO 3 M/XB. BU3HAUMTH MIBUIKICTH PYXY IUIOTY B TOM MOMEHT, KOJHM HOTO BiJICTaHb
BiJ Oepera JOPIBHIOE 25 M, SIKIIIO KOJOBOPOT PO3MIIICHO Ha Oepe3l BUIIE Bl MOBEPXHI BOAU
Ha 4 M.

[To mpsmoiHiitHOMY 1IOCE ine eKCKypCiiiHui aBToOyc. B cTOpoHI Bijx moce po3TaioBaHHMA
najail, BiJj TOJIOBHOTO BXOJY SKOTO e J0pora, JOBXKHUHOIO b , MEPHEHIUKYIISIPHO 10 LIOCE.
Ha sxiii BifcTaHi Big TOYKM TEpeTHHY NHMX JOPIT MOTPIOHO 3yNMUHUTH aBTOOYC, 00

2
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eKCKYPCAaHTH SKHAWKpaIie po3aUBIIACH 13 aBTOOyca ¢acaja manaiy, sIKIIo JOBXUHA (acary
nanamy 2« i acan posramosanuii mia kyrom 60° BimHOCHO MmOCE?

[TpssMOKYTHUH Tapanesnerines, mo Mae moBxuHy 42 cm, mupuay 30 cMm i Bucory 18 cwm,
po3pi3zaiy Ha OJTHAKOBI HAHOLIBII KyOu. CKiTbKH Oyje TaKuX KyOiB?

I[IpsaMokyTHY AinsHKy miomero 900 M? HeoOXiTHO OrOPOIMTH MAPKAHOM, Y SIKOTO [Bi CyMiXHi
CTOpPOHHM KaM’siHi, a JBi iHIII — naepeB’siHi. OOUH MeTp JAepeB’sHOro mapkany komrye 10
TpH., a KaM gHOTO — 25 rpH. Un BucTaunTh Ha MoOya0BY napkany 2000 rpH.?

Pycna nBox pidok (B Mexax meBHOi 00iacTi) ABISAIOTH co00r0 mapaboiy y = x’ i psIMy
X—y—-2=0. IlorpibHO 3’€mHaTH 1 pPIYKK MPSAMONIHIAHUM KaHAJIOM HalMEHIIOl
JOBXXKMHH. BKa3aTtu KoopIuHATH TOYOK Ha 000X piuKax, sKi Ma€ 3’€HATH LIeH KaHaJl.

Ceno A 3naxoautbest Ha BijcTaHi 18 kM B moce. Ha moce 3a 30 kM Bij HaOIMK401 10 cena
TOYKH I1I0CE PO3TALIOBAHO MIcTO B. B siKy TOuKy I10Ce CilijJf IPOKJIACTH JOPOry i3 cela, 1100
NUISX Big A 10 B 3aiiMaB sikoMora MEHIIIe 4acy, SKIIO MBHIKICTh pyXy 1o moce 50 km/rox, a
1o myTiBIro — 30 KM/To.

Cepen ycix npsMOKYTHHUKIB, sIKi MAlOTh AaHy IUIOILY S, 3HAUTH MPSMOKYTHHK 3 HAlMEHIIIOK
1aroHaJUIIo.

CraHuii 4,B,C He JexaThb Ha OJHIA mpsaMii. UYepe3 HUX NMPOXOAUTH TPU MNPSMOIIHINHI
3amiHull. Bubpatu wmicue ans OyaiBHUUTBA HapTOOa3W 1 IOJMYCTAaHKIB (3YNHMHOK Ha
3aJI3HUIL, 3 SIKUX 31MCHIOEThCS HACTYIHE TPAHCIIOPTYBAHHS) TakK, 00 cepeHi BUTPATH Ha
NepeBe3eHHs] OAHIE] MUCTEpHU HA(TH, SIKI 3IHMCHIOIOTHCA OJUH pa3 Ha JEHb 3 KOXKHOI 3
3aJI3HUYHUX BITOK, Oyau MiHiManbHUMHU. [IpoBecTu gocmiKeHHs .

Crtpyminb Boau (hoHTaHa JocsArae HaiOuIbmol Bucotn 4 M Ha Biactadi 0,5 M Bij BepTUKaI,
1110 IPOXOAUTh Yepe3 TouKy O BUXOJY CTpyMeHs. 3HAWTH BUCOTY CTPYMEHS HaJl FOPU30HTOM
Ha Bifcrani 0,75 M Big Touku O.

Cyma nOBXKMHU Ta 00XBaTy MOILITOBOrO IIaKyHKa HE IOBHMHHA IepeBullyBatu 150 cm.
Busnauntu po3mipu nakyHka HUITIHAPUYHOT GOpMHU HaOLIbLIOr0 00’ €My .

Tenedonnuil ApiT AOBKUHOIO 15M MPOTATHYTO Bij CTOBIIA, A€ BiH 3aKpIIJICHUH HA BUCOTI 8M
HaJ[ TOBEPXHEIO 3eMJIi, 10 OYIUHKY, J¢ Horo 3akpinmmim Ha BUCOTI 20M. 3HAWTH BiJICTaHb MiX
OyZMHKOM 1 CTOBIIOM, IPUITYyCKAIOUH, 110 APIT HE TIPOBHCAE.

Tpu micra A, B, C posramosani Tak, mo ~ABC = 60 °. OIHOYAaCHO 3 MicTa A BHXOIHTH
aBTOMOO1JIb, a 3 MicTa B — moi3a1. ABTOMOOLIE pyXaeThes y HaNpsMKY 10 B 3 mBuakicTio 80
KM/TOJI., a moi3q — 1o C 3 mBuakictio 50 km/roj. B sxuit MOMeHT yacy ( BiJ IOYaTKy pyXy)
B1JICTaHb MIX II0i3/10M 1 aBTOMOO1IeM Oyjie HATMEHIIIO, SIKIIO | AB |= 200 KM?

Tpu nysktu 4, B 1 C cnoiydeHi npsMoiiHiiiHuME fgoporamu. Jlo Biapizka goporu 4 B

. 1 o
NpuIAra€ KaaJgpaTHE IOJIE 31 CTOPOHOK  JTOBXKHHU —‘AB ; 10 Blapi3ka goporu BC
2

MpWISITa€  KBaJpaTHE TOJe 31 CTOPOHOK  JIOBKHUHHU ‘BC , a Jo Bigpizka goporn AC

npuUiIsTac JiNsSHKA Jicy J0BKHHOI | A C| i mmpunoto 4 km. Ilioma sticy Ha 20 km? Ginblre
CYMH ILJIOL] KBaIPaTHUX MOJIiB. 3HANTH IUIONLY JiCy.

Tynens y mepepi3i Mae (opMmy NpSIMOKYTHHKA, 3aBEpUICHOr0 3BepXy MiBKpyrom. Ilnomia
nepepisy TyHemo S. SIkuMu MaroTh OyTH po3Mipu NMPSIMOKYTHHKA, 1100 MEPUMETpP TYHEIIO
OyB HailMeHIINM?

Typucrt i7ie 3 MyHKTY A, pOo3TalloBaHOTO Ha LIOCE, B IMYHKT B, 1110 3HAXOANUThCS Ha BiACTaH1 8
KM Bix moce. Bigcranb AB no npsmiit 17 kM. [IBuaKiCTs TypucTa 1O moce 5 KM/TOA., HO
o0e3mopikki0 — 3 km/roa. B sxomy Micmi oMy TOTpiOHO 3BEpHYTH 3 Ioce, MO0 3a
HaMKOPOTIIMI Yac MpUITH B MyHKT B?

I3 enTpa cenuina BUXOIATH JB1 BYJIUIN: OJHA HA MIBHIY, a iHIIa — Ha cXia. Ha omnii BymwmI
Tpeba 30y1yBaTH IIKONY, a HA 1HIIN — TUTSYMA CaJOK Ta MPOKJIACTH MK HUMH Jopory. Ha
SKIW BIICTaHI BiJ IICHTPA CIIIJ PO3MICTUTH iX, MO0 Jopora Mi>k HUMH OyJia HAHKOPOTIIOKO,
SKILO IUIOIIA TPUKYTHHUKA, OOMEKEHOI0 TPhOMa BKa3aHUMHU JI0pPOTaMH, Ma€ JOpiBHIOBATH S ?
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¥V maxoBoMy TypHipi Opajii yyacTh 2 y4HI CbOMOTO KJIacy 1 KijIbKa y4HIB BOCBMOTO KJjacy.
CemuKkiIacHUKH HaOpaiu 8 OYOK, a KOXKHHM BOCHBMHUKIACHUK — TOpiBHY. Bimomo, 110
KO>KHUH 3 KOKHUM I'paB ouH pa3. CKiIbKH BOCBbMHUKIIACHHUKIB Opalii y4acTh B TypHIpi ?
Yepe3 micto A mpoxoauTh Marictpaib. [lin sSKkMM KyTOM A0 MaricTpaii Ciif MPOKJIacTH
Jopory 3 cena B, mo0 yac pyxy Big B 10 A OyB HaMKOpPOTIIUM, SIKIIO IIBUIKICTH PYXY IO
JI0pO31 BABIY1 MEHIIIA IIBUJIKOCTI pyXy IO Marictpani.

UYepez ceno A, oToyeHe 3 ycix OOKiB Jyramu, MPOXOJUTh MpsMa IIOCeHHa I0pora.
[oceitHO0 TOPOTOTO JIFOIMHA MOKE PYXaTHUCh 31 IIBUAKICTIO 5 KM/TO, a IyroM—3 KM/TOJ (Y
OyIb-skoMy HampsiMi). SIkuii mMapmpyT Mae oO0paTth JtoJuHa, 100 sKOMora IIBHUIIIE
MoTpanuTH 3 cena A 1o xyropa B, skuii nexuth Ha Bifctani 13 kM Bix cema 1 SkM Bif
Jioporu?

[Ikosssp BUTPATUB JESIKYy CyMy TpOLIeH Ha MOKYNKY MOpTdens, aBTOpydKH 1 KHUTH. SIKIo O
nopt¢enb KOMITYBaB B 5 pa3iB JelIeBIle, aBTOpy4Ka — B 2 pa3u JelleBlle, a KHura — B 2,5
pasu JeleBlle, HiX HaclpaBii, TO Ta X MOKyIKa kowmTyBana 6 8 rpu. fkmo 6 moprdens
KOIITYBaB B 2 pa3W JEUICBINE, aBTOPy4YKa — B 4 pa3u JeIeBllne, a KHAra — B 3 pasu
JIeIIeBIIe, TO 3a Ty K HMOKYIKY IIKOJIAp 3ariaTtuB 0 12 rpH. CKUIbKM KOIITYE BCS MOKYIKA 1
10 OpOXKYe: MOPThETh Ui aBTOpydKa?

Sx BuOpatu wmicne Juis OyIIBHUITBA CTaHIIi Ha MPSMOIIHIMHIA 3aTi3HUI, SKa
00CITyroByBaTUME HAaceJeHi MyHKTH A 1 B, po3MilleHi Mo oJHy CTOPOHY BiJ 3aJi3HHMLII, TaK,
o0 3aTtpaTy Ha OyAIBHUIITBO IIOCEHHMX AOPIT, IO CIIOIy4YaroTh MicTa A Ta B 31 craHii€ro,
Oynu 6 MiHIMaTBbHUMH?

SIk onTUMallbHO PO3OUTH TPSJIKY NMPSAMOKYTHOI (Gopmu 1uiomiero 4 apu, mod BUTpaTH Ha
oropoxy 0ynu miHiManeHUMH? PO3B’s13aTH 3ajauy pi3HUMH crlocoOaMu.

SIki mapaMerpu MaTuMe LMWJIIHAP HAHOUIbIOro 00‘€My, BUTOYEHHI 3 3a/JaHOTO MPSMOIO
KpyroBOro konyca ?

Butpatu 3a roauHy Ha IUIaBaHHS JEAKOTO CyJHAa 3 JOBUIBHOIO CTaJiOI0 HIBHIKICTIO
CKJIQJIAIOThCS 3 JIBOX YACTHH: CTaJOl, IO JIOPIBHIOE @ TPH., 1 3MIHHOI, sIKa MPOIOPIIiiiHA 110
KyOy IIBHIKOCTI IUIaBaHHS (KOe(dIMIEHT MPOMOPIIHHOCTI JOpIBHIOE k, k > 0 ). 3 SKOIO
MIBUJIKICTIO v TJIaBaHHS Cy/Ha OyJie HAaHeKOHOMHIIINM, SKIIO CyIHY HEOOX1THO MPOTUTUCTH 3
MyHKTY A B IYHKT B, BiICTaHb MiX SKUMH JTOPiBHIOE S?

3 nmyHKTIB A 1 B, po3TallOBaHWX Ha BYJUILX, SKI MEPETHHAIOTHCA Mg Kyrom  60°,
OJIHOYACHO BHUIK/KAIOTh JIBa BEJIOCHIIENUCTH B HampsAMKYy nepexpects C. Uepes Axuil vac
BiJICTAaHb MK HUMH OyJle HalMEHIIOW, SKIO IMIBUAKICTh MEPHIOro Benocuneaucra — 15
KM/ToJ, npyroro — 12 km/ron, AC=9 xm i BC=6 km?

Jlns oropoKeHHST MPSMOKYTHOTO KBiTHHMKA € | moronHmx merpiB citku. OpHa i3 CTOpiH
KBITHMKA MPWISATAE 0 CTiHU. SIKMMU MOBHHHI OyTH CTOPOHU IIHOTO KBITHHKA, 00 BiH MaB
HaWOIBITY TIIOTITY ?

[Monepeunwuii mepepi3 BIAKPUTOTO KaHAITY, IO MiJBOJUTH BOIY O

TypOiHu, Mae ¢popMy piBHOOIUHOI Tpameuii (HUKHS OCHOBAa MEHIIA A\ / D
BepxHbOi1). [Ipu sKOMy KyTi HaXUIly ¢ OOKIB «MOKpPHIi IEPUMETP» 4

nepepizy (mopxuHa gamanoi ABCD) Oyne HaliMeHIIHM, SIKIIO ILIOMIA
nepepisy ABCD Boau B kaHami JOpIBHIOE S, a piBEHb BOJU A
JIOPIBHIOE h ?

C

VY miBKpyr pajaiyca R BIHMCaHO PiBHOOIYHY Tpamelnilo Tak, 10 oJHa ii OCHOBA 30iraeTscs 3
niameTpoM. SIke 3HaueHHs KyTa ¢ IPH OCHOBI Tparnelii, 110 Mae HalOUIbIIMKA iepumeTp?

Cepen ycix NpsSMOKYTHHX TPUKYTHHUKIB IUIOII S 3HAWTH TOM, AJIA SKOTO IUIOIIA OMMMCAHOTO
Kpyra Oyjie HaliMEHIIOI0.

Jist minbroBux Kareropiii ocid, IKHM HaJaHO NMPABO CKJIAJATH BCTYNHI BUNIPOOYBaHHSA
(oco0u, mo nmoTpedyHTH OCOOJHBHX YMOB CKJagaHHs BunpoOyBanb) B HIIY imeni
M. II. IparomanoBa 3a pimenHsam IlpuiiMaabHol KoMicil CTBOPIOIOTHCS 0CO0IMBI YMOBH
AJI NPOXO/KeHHsI BCTYIIHUX BUNIPOOYBaHb.



6. CTPYKTYPA BLIETY BCTYINHOI'O ®AXOBOI'O BHUIIPOBYBAHHS
(CHIBBECIJIN)

Hauionaabnuii nexarorivanii yniBepcurert imeni M. I1. JlparomanoBa

®DiznKo-MaTeMaTHYHUI PaKkyIbTET

Cmynenwv. mazcicmp
T'any3v 3nansv: 11 Mamemamuxa i cmamucmuxa Bcerynne gpaxose

Cneyianvuicmo: 111 Mamemamuka BHUIIPOOYBAHHSA
Ha 6a3i cmynens/OKP: baxanasp, cneyianicm

EK3AMEHAIINHAM BLUIET Ne 1

1. Meuorouwienn Haja uuciaoBumu noisimu: C, R, Q (3BigHiCTh Ta HE3BIAHICTH, KaHOHIYHA
¢dopma). OcHOBHA TeopeMa anreOpu.

2. BzaemHOOOEpHEHI omnepailii y MaTeMaTHuIli.

3.  Meroauka BUBUEHHS TOTOXXHUX ITEPETBOPEHb ippalliOHaILHUX BHPA3iB.

4. Yum Hamexarb TOYKH M  (2;-1;3), M,(3;3;-2), M ,(-1,0;2), M ,(a;b;-1) OIHIN MJIOUIMHI,
AKIO a = lim ﬁ, b - MEHIIHI AIMCHUI KOPiHb MHOrowiIeHa f (x) = x* + x° + x* +3x - 6.

x—>8 3 X — 2

5. 3 ycixX NpsAMOKYTHUX TPUKYTHHKIB 13 33J]aHOIO IIJIOLIECIO S 3HAWTU TaKUM, TIIOTEHY3a SIKOTO

Ma€ HalMEHITYy JOBXKUHY.

3ameeporceno na 3acioanni IHpuimanvnoi komicii HI1Y imeni M. I1. /[pazomanosa
IIpotokon Ne 03 Big «01» Gepesnsa 2021 p.

T'onosa paxoeoi komicii / /
IMignmc [IpizBuie, im's1, mo-6aThKOBI
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