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1. TIOSICHIOBAJILHA 3AIIUCKA BCTYITHOI'O ®AXOBOI'O
BUIIPOBYBAHHSI (CITIIBBECIIN)

MeTtoro BCTynmHOro (axoBoro BUIPOOYBaHHS 3 MAaTE€MaTUKU € KOHTPOJIb PIBHS
3arajbHOi MAaTeMaTU4YHOI KyJIbTYpH 1 mepeBipka (paKTHUHUX 3HAaHb, YMIHb Ta HaBHUYOK 3
(GyHIaMEHTaJIbHUX PO3JUIIB MaTeMaTUKH Ta METOJMKH HaBYaHHS MaTEMaTHKH, fKI €
0a30BUMH JI YCIIIITHOTO MPOJOBXKECHHsSI HAaBYaHHS JUIsl JOCATHEHHS CTYIEHS Marictpa 3a
crerjasibHoCcTsIMA 111 Maremartuka.

[Iporpama ex3amMeHy MICTUTh OCHOBHI 1 HAOUJIbIII BaXKJIUBI B 17I€HHO-TEOPETUUHOMY
1 IpaKTUYHOMY BIJTHOIIEHHI MUTaHHS 3 KypcCiB JIHINHOT anrebpu, anrebpu i1 Teopii ducen,
AQHAMITUYHOI 1 JudepeHIianbHOi TeOMeTpiil, MaTeMaTUYHOTO aHaiizy, AudepeHIiaTbHUX
pIBHSIHb, KOMIUIEKCHOTO aHalli3y, Teopli WMOBIPHOCTEH 1 MaTeMaTU4YHOI CTAaTUCTHUKH,
MaTEMaTUYHOI JIOTIKH, JIUCKPETHOI MaTeMaTUKH, MaTEeMaTHYHOrOo MPOrpaMyBaHHS,
METOI0JIO0r1] MAaTEMATHKH.

Ha icnuTi cTyJeHT NOBHHEH MPOJEMOHCTPYBAaTH BMIHHA (POPMYIIOBAaTH O3HAYEHHS,
aKCIOMH 1 TEOPEMH, HACIIJIKK 3 HUX, HABOJWUTU MPHU HEOOXITHOCTI UTFOCTparlii, MPUKIAIH,
KOHTPIIPUKIIAIAHN, JOBOJUTH TEOPEMH 1 3aCTOCOBYBATH BIANOBIAHI ()aKTH IPU PO3B'sI3yBaHH1
KOHKPETHUX MaTEeMaTUYHUX Ta NpUKIaTHUX 3anad. CTyIeHT Mae TMoKa3aTH TJIHOOKe
BOJIOZ[IHHS aKCIOMaTUYHUM METOJIOM, BMIHHS aHATITHYHO MUCIHUTH Ta PO3B’sI3yBaTH 3a/1adi
3 BUKOPHCTAHHSIM CHHTETUYHUX Ta MITYYHUX MPHAOMIB.

Ex3ameHOBaHI MOBHUHHI BOJOJITH TE€OPETUKO-MHOXUHHOIO 1 JIOTIYHOK CHUMBOJIKOIO,
OCHOBHUMHU TOHATTAMM anredpu 1 Teopii uucen (anredOpaiuna omeparlisi, Tpymna, Kijble,
moJie, BEKTOPHUU TPOCTIp, JiHIMHA 3aJIeKHICTh 1 JHIMHA HE3aJeXkKHICTh, Oa3uc 1
PO3MIPHICTh TPOCTOPY, JiHIWHI OmepaTopu, MaTpUlli 1 BU3HAYHUKHU, TPOCTI YHUCIHA,
MOJUIBHICTh, KOHTPYEHIlI, MHOTOWICHH Ta IHIIE); MAaTH YITKE YSIBIEHHS MPO OCHOBHI
YHUCIIOBI CHUCTEMH 1 iX OyIOBYy, BOJIOAITH HaBUYKAMH PO3B'S3yBaHHsS CHUCTEM JIIHIHHHUX
PiBHSIHb, 3HATH OCHOBHI apu(METUYHI 3aCTOCYBAaHHSI T€OPil KOHTPYEHIIiil TOIIO.

Ex3aMeHOBaH1 MarOTh BOJIOJITH SIK TPYIIOBOIO, TaK 1 CTPYKTYPHOIO TOYKAMU 30py Ha
TEOMETPII0, CYYaCHUM AaKCIOMATHYHHUM METOJOM, OCHOBHMMH (haKTaMH EBKJIIZOBOi Ta
HEEBKJIIJOBUX TEOMETpiid; MaTu 3arajbHi YSABIEHHS MpO eJeMEHTH OaraTOBHUMIPHOI
reoMeTpii aiHHOTO 1 €BKJIIJJOBOTO MPOCTOPIB; BMITH 3aCTOCOBYBATH TEOPETUYHI 3HAHHS Ha
OpPaKTULll, 30KpeMa, 1O [OBEJIEHHS TEeOpeM 1 po3B‘s3aHHSA 3a4ad LIKUIBHOTO KypCy
reoMeTpii; BUKOPUCTOBYBAaTH 3HAHHS TOMNOJIOTIi MpH O3HAYEHHI JIiHINA, TOBEPXOHb,
MOBEPXOHb 3 MEXKEK, TEOMETPUYHOro Tia Tomo. lle o3Hawae, 1m0 mpu BiAMOBII
eK3aMEHOBaHI MOBUHHI MPOJIEMOHCTPYBATH IOCTATHHO IIMPOKUH MOTJISA] HA TEOMETPIto Ta i1
METO/IH, a TAKOXX Ha €IIEMEHTApHY T'€OMETPIl0 3 TOYKH 30pY BHINOI, TOTOBHICTh BUKJIAIaTH
MIKUTBHY T€OMETPil0, HE3aJIeKHO BijJ TOro Ha SIKId akciOMaTHIll BOHA MoOymoBaHa, TOOTO
TOTOBHICTh MPAIFOBATH B IIKOJI 3a OYIb-SIKUM IMOCIOHUKOM (MAPYIHUKOM).

Ex3ameHOBaHiI MOBHHHI BOJOJITA OCHOBHMMHM IMOHSTTSMU MaTEMaTHYHOTO aHATI3y
(pyHKIisA, MOCTINOBHICTD, PSA, TPAHMIA, HETIEPEPBHICTh, MOXiAHA, IHTErpai, Mipa TOIIO);
MaTH YiTKe YSBJIEHHS MPO METPUYHUN MPOCTIP Ta OCHOBHI €JIeMEHTapH1 (QYHKIIIT A1HCHOT Ta
KOMILJIEKCHOI 3MIHHO1; BOJIOJITH HaBUYKaMHU OOUYWCIIEHHS TPaHUIlb, TTOXITHUX, IHTETPAIIB;
BMITH PO3B'S3yBaTH HAaWOPOCTIMI TUOHM AW(epeHIiaTbHUX PIBHSAHB; 3HATH 3aCTOCYBAaHHS



T(epeHIliaIbHOTO Ta 1HTErPATbHOTO YHCICHHS, a TaKOX AU(EepeHIiabHUX PIBHAHB 0
PO3B'A3yBaHHs MPAKTHYHUX 3a7a4.

3 Kypcy Teopii WMOBIpHOCTEM 1 MaTeMaTH4HOI CTATHUCTUKU abITypi€EHTH MAlOTh:
NPOOeMOHCMPY8amMuU 3HAHHS AaKCIOMaTHYHUX OCHOB Teopii WMOBIPHOCTEH, BOJIOIIHHS
MOHATTSAMH «HMOBIPHICTh MOIi», «HAMOBIPHICTBY, «HMOBIpHICHA Mipay, «HMOBIpPHICHUN
TIPOCTIP», MinHA POPMYIIOBATH CTPOTT MaTEeMAaTUYHI O3HAYEHHS BUTIAJAKOBOI BETUYMHH Ta
GyHKIT PO3MOMAUTY, BH3HAYaTH YHCJIOBI XapaKTEPUCTUKH (MaTeMaTUYHE CIIOJIBaHHS,
JUCIIepCis, CepeaHE KBAApaTUYHE BIAXWICHHS) IS JUCKPETHUX Ta HENEPEpBHO
PO3MOAIICHNX BUNAJAKOBHX BEIWYHH, Oymu 3HaAuoMumu 3 CcXeMoro bepHymni, BmiTH
BUBOIUTH (OpPMYTy MOBHOI HMOBIpHOCTI Ta ¢dopmyny baiieca, BMITH 3acTOCOBYBaTH
TEOPETUKO-IMOBIPHICHI Ta CTATUCTHUYHI METOJIU 10 NOCTIIPKEHHS peayibHUX MPOIECIB.

Ex3ameHoBaHi MaioTh BOJIOAITH OCHOBAMHU MAaT€MAaTHYHOI JIOTIKM (OCHOBHUMHU
MOHSITTSIMH, MOJICTISIMU, PE3yJIbTaTaMHU 1 METOJIaMU JTOCIII/IKEHb Y TAKUX PO3/ALIaX Cy4acHOl
MaTEeMaTHKH, K anreOpa BUCIOBJICHb, YUCJICHHS BHUCIIOBIIEHb, JIOTIKA MPEIUKATIB); MaTH
ysBIIEHHS TIpo (popMasizoBaHUN aKCIOMAaTHYHHA METOJ MOOYJAOBH MAaTeMaTHYHUX TEOPii,
HOro OCHOBHI CKJIAJIOBI: MOBY, aKCIOMH, IpaBWjIa BUBOAY; MPOOJEMHU HECYNEPEYHOCTI,
MOBHOTHU, PO3B’SI3HOCTI TEOPIi.

Ex3ameHoBaHi TIOBMHHI 3HATHU: OCHOBHI TMOHSTTS JUCKPETHOI MAaTeMAaTHUKH,
yHIBEpCalibHI JUCKPETHI MaTeMaTH4YHI MOJENl 1 CrmocoOu iX MOCHIHKEHHS; BOJOJITH
OCHOBHMMHM alTOPUTMaMH 1 METOJaMU JUCKPETHOI MAaTeMaTHKH, TEOPETHUYHUMU
MOJIO)KEHHSIMU Ta OCHOBHHMH 3aCTOCYBAaHHSIMU JUCKPETHOI MaTEMaTUKH B PI3HHUX 3ajadax
MaTEMaTHKH.

Ex3amenoBani moBuHHI OyTH 3HallOMi 13 Cy4acHHMM MAaTeMAaTHYHUM arapaToM
noOy0BM Ta JOCHIKCHHS ONTHUMI3aliMHUX MOJENE; BMITH 3aCTOCOBYBAaTH METOAM Ta
AITOPUTMHU 3HAXO/KCHHS ONTUMAJIBHOTO PO3B’SI3Ky 3a/iau JIHIHHOTO, IIIOYHUCETHHOTO,
HENHIMHOrO, CTOXAaCTUYHOTO Ta JMHAMIYHOTO TporpaMyBaHHs (pO3B’sI3yBaTH 3ajlauy
JIHIAHOTO MpOrpaMyBaHHs TIpadiuHUM Ta CHUMIUIEKCHUM METOJ0M; OyayBaTH JIBOICTI
3a/1a4i, 3HaXOAUTH PO3B’SI3KU MPSAMHUX 1 JBOICTUX 3a/1ay; pOo3B’A3yBaTH TPAHCIOPTHI 3a4aul
Ta 3a7adi, 10 3BOAATHCS JO TPAHCIOPTHHUX; PO3B’SA3yBaTH 3a/layi IUJIOYUCETHHOTO Ta
JTpOOOBO-JIIHIMHOTO MporpaMyBaHHS; OyAyBaTH HEJIHIMHI MOJeNl Ta 3HAaXOIUTH IX
ONTUMAJILHUN PO3B’SA30K; BUKOPUCTOBYBATH METOJIU JTUHAMIYHOTO MPOTPaMyBaHHS IpU
po3po0Ill ONTUMANBHUX CTPATETidl AISIIBHOCTI MIANPUEMCTBA; BHUKOPHUCTOBYBATH TEOPIIO
irop mpu po3poOLll ONTUMATbHUX CTpATEeri B KOH(MIIKTHUX CUTYaIlisiX; BUKOPHUCTOBYBATU
METOJI CTOXACTUYHOTO MPOTPaMyBaHHS MPU PO3pOOIl ONTUMAIBHHUX CTpaTerid B yMOBax
HEBH3HAYEHOCTI).

BerynHe (haxoBe BUIpOOYBaHHS 3 MAaTEMAaTHKH Ta METOJUKHA HaBYAHHS MaTEMaTUKU
MPOBOAUTHCS 3a O1JIeTaMu, KOXKEH 3 SIKUX MICTUTh 11’ ATh 3aBaHb:

e 3aBJaHHA 1 i 2 KOHTPONIOIOTh 3HAHHA | PO3YMIHHA OCHOBHHX MOHSTH, (DAKTIB Teopii
BIJIMIOBITHUX KYPCiB, 3AaTHICTh X ONEPATUBHO BiATBOPIOBATH, 8i0YY8AMU 63AEMO38 ' A30K
1 OpraHiuyHy €IHICTh TMOHATH, (aKTIB Ta Teopid. 3MICT IMX 3aBJaHb YEPIHAEThCS 13
po3niny 4, nyHktu «4.1 Marematuka 1: OcHoBHI (aktu Ta Teopemu” 1 «4.2
Marematuka 2: OCHOBHI (pakTu Ta TeOpeMu’’ BiAIOBIIHO;

e 3aB/laHHA 3 MEepeBipsi€ 3HAHHS CTYJICHTIB 3 OCHOB METO/I0JIOTIi MaTEMAaTHUKH, J1arHOCTY€E
iX MaTeMaTW4yHy KyJIbTYpY Ta Kpyrosip, IUIICHICTh PO3YMIHHS MaTE€MAaTHKH SK HAYKH,



BOJIOZIHHS (yHIAMEHTAIBPHUMH MATEMAaTUYHUMH TIOHATTSAMH Ta MaTEeMaTUYHUMHU
CTPYKTYpaMH, METOJJaMU Ta 3araJibHUMH MUTAHHAMU aKCIOMaTUKU. 3MICT IIbOTO
3aBAaHHS YepMaeThCs 3 po3aLTy 4, MyHKT “4.3. OCHOBH METOJI0JIOT1i MaTeMaTUKN
3aBAaHHsA 4 TiepeBips€  30aTHICTh  ONEPAaTHBHO BHKOPHCTOBYBAaTH  Bigomi 3
(dyHIaMEHTaJIbHUX KYPCIB aeopummu 1 CHHTETUYHUM LUISIXOM CTBOpIOBATH HOBI. Jlo
yBaru OepyThCs BMIHHS NPABWIBHO O(GOPMIIATH PO3B'SI3aHHA 3a]ladl, apryMEHTYBaTH
JIOT1YHI KPOKHM 1 BUKOPUCTOBYBATH BIAMOBIIHY CHMBOIIKY. Opi€HTOBHI 3pa3KH 3aBJIaHb
[[bOTO THUMY MNpeAcTaBieHl B po3aun 4, nyHKT “4.4. 3amaul HAa BUKOPUCTAHHS BIAOMHX
aITOPUTMIB”;

3aBJaHHSl 5 KOHTPOJIIOE BMIHHS PO3B'SI3YBAaTH npukiaoHi 3adayi (YMOBHU SIKUX MICTATh
HEMAaTeMaTHUYHI MIOHSTTS) UIIXOM CIME8OPEHHS | O0CTIONCEHHA MAMEeMAMUYHUX MoOoeJlell
peaibHUX 00’€KTiB, TpoleciB Ta siBuil. Opi€HTOBHI 3pa3Ku 3aBlaHb IbOTO THUITY
MpeACTaBiIeHO B po3auti 4, myHKT “4.5. [lpukianni 3agadi’.

2. KPUTEPIH OLIIHIOBAHHS 3HAHBb ABITYPIEHTA HA BCTYITHOMY
®AXOBOMY BUIIPOBYBAHHI (TIJIBKHU JIJISI TPOMAJISIH YKPATHH)

3a wkanow | Busnauenns Xapaxkmepucmuka @ionogioeil adbimypicHma
yHisepcumemy Ha RUMAHHA MEeOPEeMUYHO20 | HA RUMAHHA NPAKMUYHO20
3micmy 3micmy
0-99 6anu Hu3svkun  |AGITYpi€HT He yCBIOMITIOE 3MicTy |O0cAT po3B'si3aHuX 3a7ay <
NUTaHHsA Oulery, ToMy #oro 50%. Y abitypieHTa BiACyTHS
BIAMOBIAL HE Ma€ MPOCTOPOBA ysiBa, HEOOX1/IHA

6e31mocepeIHbOrO BIIHOLIEHHS J0 |71 pO3B'sI3yBaHHs 3ajaui.
IIOCTaBJIEHOr0 nMUTaHHA. HasBHa
MOBHA BIACYTHICTh  yYMIHHS

MIPKYBaTH.
100-139 | 3aoo¢inbrui |Binnosini Ha MUTaHHS OLIETY O6cAr po3B'sa3aHuX 3a/1a4 y
Ganie HOCSITh (dbparmeHTapHHI Mmexax 50-75%. AOiTypieHT
XapaKTep, XapaKTEPHU3YIOTbCSA  |TOTAHO BOJIOIIE rpadiYHUMU
B1JITBOPEHHSM 3HAaHb Ha PiBHI 3acobamu BiJITBOPEHHS
3amaM'ATOBYBaHHA.  AOITYPIEHT |IPOCTOPOBMX BIIACTHBOCTEM
IIOBEPXOBO  BOJIOJIE  YMIHHAM  |IpeaMeTiB Ha IUIOLHHI
MIpKyBaTH, HOro  BIiIMOBIIl
CYIPOBOJUKYIOTHCS IPYTOPSTHUMHU
MIpKYBaHHSIMH, IKI  1HKOJIU
HE  MaloTh 0e3rmocepeHbOro
BiJTHOIICHHS J0 3MICTY 3allMTaHHS.
140-169 VY  BIANOBIAAX HAa NMTaHHA O6csr IPaBUIILHO
Gavnia JMocmammuii |OU1€Ty  JIONMYCKAIOTBCS  AEAKI po3B's3aHux 3amad  >75%.

HeToyHOoCcTI  abo  mommiku  |Pe3ympTar  po3B'a3yBaHHS
HENPUHIUIIOBOTO  XapakTepy. [3ajadi  MICTUTh  OKpeMi

AOGiTypieHT JEMOHCTPY€E HETOYHOCTI 1  HEe3HauHI
PO3YMiHHS HaBYAIBHOTO  |TTOMMJIKH.

Marepialy Ha pIBHI aHaJi3y

BJIACTHBOCTEH. [TomiTHe

TparHeHHs abiTypieHTa JIOTTYHO
pPO3MIPKOBYBATH MPH BIJMOBIJII HA




NUTaHHA Oliera.

170-200 AOITypi€eHT gHa€ TMOBHY 1 Oo6csr IIPaBUIBHO
Ganie Bucoxuil pO3TOpPHYTY  BIAIOBIAL  HA po3B'sizanux 3amad  =100%.
nuranHs 6unery. Moro Binnoigl  |Koxxkna poss's3aHa 3amava
HABYAJILHOTO ~Marepiany Ha MosicHeHHsIM. AOiTypieHT 0e3
PiBHI aHaJli3y 3aKOHOMIPHOCTEH,  |TOMMIIOK Bi/ITBOPIOE
XApPaKTCPUIYIOTHCA  JIOTYHICTIO 1 HpOCTOpOBi BJIACTHUBOCTI

HOCHiZ[OBHiCTIO CYIKCHbB, oe3 HpeI[MeTiB Ha HHOH_[I/IHi
BKIIFOUCHHA BHUITAIKOBUX 1
BUITIaJaHHA iCTOTHI/IX 3 HUX.

CBil4aTb ~ NPO  PO3YMIHHA  |CyHNPOBOMKYETHCSA IPYHTOBHUM

Skio aGiTypi€eHT mij 9ac BCTYIMHOTO BUIPOOYBaHHS 3 KOHKYPCHOTO TIpeIMETy HaOpaB
0-99 6aniB, TO naHa KUTBbKICTH 0alliB BBOKAETHCS HE TOCTATHBOIO JUISI IOMYCKY B y4acTi y
KOHKypcHOMY Biaoopi 1o HITY imeni M. II. [Iparomanosa.

OruiHtoBaHHS piBHS 3HAHB a0ITYpIEHTIB MPOBOAUTHCA KOKHHUM 13 YJICHIB MPEAMETHOI
KOMICi1 OKpeMO, BIAMOBIAHO O KPUTEPIiB OI[IHIOBAHHSA. 3araJbHUM Oajl OLIHIOBAHHS PIBHS
3HaHb a0ITypiEHTa BUBOJUTHCS 3a Pe3ysIbTaTaMHd 0OTOBOPEHHS WICHAMH KOMiCii 0COOMCTHX
OITIHOK BiAmoBiAeH abiTypieHTiB. bamu (OIliHKM) BCTymHOTO (axoBOro BHUIPOOYBaHHS
BUTOJIOIIYIOTHCS TOJIOBOIO MPEAMETHOI KOMICIT yCIM abiTypileHTaM, XTO NMPUHMaB y4acTb y
BUIPOOYBaHHI MICIIS 3aKIHUCHHS 1CTIUTY.

3. KPUTEPII OIIIHIOBAHHSI CHIBBECIIHN

daxoBa KOMICisg aHaNI3ye pe3yNbTaTh CHiBOECIIM METOJOM EKCIIEPTHOI OIlHKH U
KOJIETIaIbHO TPUMMAae pIlIeHHS: TPO «PEKOMEHJOBAaHO 10 3apaxyBaHHsI» abo «HE
PEKOMEH/IOBAaHO IO 3apaxyBaHHs», 3 YypaxXyBaHHSM cCHiBOeciii 3 MOBH (YKpaiHCBHKOI,
POCICBHKOT).

4. 3MICT ITPOI'PAMHU ®AXOBOI'O BUIITPOBYBAHHS (CHHIBBECIIN)
4.1. MATEMATHUKA: OCHOBHI ®AKTH TA TEOPEMUA

4.1. 1. Anredpa i Teopis yuces

I'pynu ta ix migrpynu. @axrop-rpynu. CyMmixHi ki1acu i Teopema Jlarpanxa.

I'omomMopdizmu Ta i30MopdizmMu anreOpaidHUX CTPYKTYP.

Kourpyenuii. Ix Bnactusocti Ta 3actocysanns. JIiHiiiHi KOHIpyeHIIii 3 OJHUM HEBiIOMUM.

Po3B’s3HICTh anreOpaiuHuX piBHAHB 1-TO CTENEHS B pajuKaiax.

Muorouwnenn Haj yucinoBumu nosmu: C, R, Q (3BimHICTHP Ta HE3BIIHICTH, KaHOHIYHA

dhopma).OcHOBHA Teopema aJreopu.

Kopeni MmHOrousniena (icHyBaHHs, KUIbKICTb, KpaTHICTB). Teopema be3y.

Cucremu JiHIHHUX OJHOPIAHUX PIBHSHbD, ICHYBaHHS HEHYJIBOBOT'O PO3B’S3KY.

CucteMa TphOX JIIHIHHUX PIBHSAHB 3 TPhOMA HEBIIOMUMHU. MeTo i 11 po3B’A3aHHS.

UYucnosi ¢yHkuii. Yuenao 1 cyma HaTypasibHUX AUTbHUKIB. L{ina 1 gpoOoBa 4acTWHU AiCHOTO

yucna. @ynkuis Eitnepa.

10. JliniitHi omepaTopu. BriacHi 3Ha4eHHS Ta BIACHI BEKTOPH. [HBapiaHTHI MiAPOCTOPH.

4.1.2. I'eomeTpisn

1. BekTopHuii 100yTOK BEKTOPiB, HOTO BIACTUBOCTI Ta 3aCTOCYBaHHSI.

2. Meroa koopauHat Ha mouuHi. [TonspHa cucrema koopaunar. Ilpsma, xomno, exnirnce, rinepdona
Ta napaboJja B MOJPHUX KOOPAUHATAX.

3. OnTuyHa BIAacTHBICTH Mapadosoina oOepTaHHs Ta 11 3aCTOCYBaHHS.

4. Teopema Mpo reOMETPUIHHUI 3MICT JIIHIKHOT HEPIBHOCTI 3 TBOMA 3MIHHUMH.

agbrwbnE
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5. OcHoBHa Teopema MpO PyXH IUIOMMHM Ta ii 3aCTOCYBaHHS. AHAIITHYHUNA BHpa3 PyXiB 1 ix
Kkiacugikarii.

6. AnreOpaiuyHuii MeToa po3B’si3aHHS 3a7a4 Ha moOymoBy. Kpurtepidi po3B's3HOCTI 3amayi Ha

noOyJ0BYy IUPKYyJIeM Ta JiHilikoro. KimacuuHi 3aiaui Ha mOOYAOBY, sIKi HE PO3B’SA3YIOTHCS 3a

JIOTIOMOTOFO ITUPKYJIS Ta JIHIWKH.

HatypanbHi piBHSHHS I71a7K01 KpUBOI Ta iX POJIb.

8. Akxkcioma JlobGaueBckoro, KyT napaneinbHocTi, pyHkiis JlobaueBckoro. Cyma KyTiB TPUKYTHHKA
Ha rionmHi JlobageBckoro.

9. Kuacudikauis npaBuisHIX MHOrorpanaukis B R®. Teopema Eiinepa.

10. HemepepBHi  BimoOpa’keHHs ~ TOINOJOTIYHMX  HpocTopiB.  Kputepiii  HemepepBHOCTI
B1JI00pa)KCHHSI.

4.1.3. MaremMaTHYHHII aHAJI3

1. Teopema 1po iCHyBaHHS TOYHO1 BEPXHBOI (TOYHOI HHIKHBO1) MEX1 MHOKHHH.

2. 3uncieHHI MHOKHHHU. TeopeMa Mpo iCHyBaHHS HE3YHMCICHHUX MHOXHWH. MHOXHHHU TOTYKHOCTI

KOHTHHYYM.

[lepma i gpyra BaXkKJIMBi TpaHUILI.

Teopema Kantopa npo 3B’s130K piBHOMIpHOT HemepepBHOCTI (PyHKIIIT 3 HETIEPEPBHICTIO.

5. Ekcrpemymn QyHkuii oxniei 3MinHoi. HeoOximHa ymoBa ekctpemymy. JloctaTHi yMOBH

EKCTPEMYMY.
6. BusHaueHuii iHTErpay i3 3MIHHOIO BEPXHBOI MEXEr iHTerpyBaHHs. Popmyna HerooroHa-
JleiiOHina.

7. udepenuiioBHICTh QyHKIIT Oararbox 3MiHHUX. JlocTaTHS yMOBa TU(EPEHIIIHOBHOCTI (PYHKIIIT.

8. 3nako3minHi psaau. Teopema JleliOHima. AGCOIIOTHO Ta YMOBHO 301KH1 YHCJIOBI PSI/IH.

9. BnactuBOCTI piBHOMIpHO 301KHUX (DYHKITIOHAIBHUX PSIIIB.

10. TmTerpan Bin ¢yHKIIT KOMIUIEKCHOI 3MIHHOI. [HTerpanpHa Teopema Kori.

11. TloBHOTa MeTpuuHHX mpocTopiB R, R" ,C,C[a,b].

~

How

12. KoMmmakTHI MHOXHHH B METPUYHOMY IpocTopi. Kpurepiii KOMITAaKTHOCTI MHOXHHU B
npocropax R" ado C.

13. Teopema banaxa npo HEpyXoMy TOUKY CTUCKYIOUOI'0 BiIoOpaskeHHs Ta i 3aCTOCYBaHHS.

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

15. TeopemMu mpo CTPYKTYpy 3arajbHOro po3B’si3Ky JIHIMHOTO OJHOPIJHOTO Ta HEOJHOPIIHOTO
PIBHSIHHS BUILIOTO TIOPSI/IKY.

4.2 MATEMATHUKA 2: OCHOBHI ®AKTHU TA TEOPEMUA

4.2.1. Teopis iimoBipHOCTelH i MATEMATHYHA CTATHCTHKA

1. MmogipHicHuit mpocTip. PisHi miaxoau 1o o3HaueHHsS HMOBipHOCTI. Bi1acTHBOCTI MOBIpHOCTI.

2. ®opMyM HMOBIPHOCTI CyMH Ta JOOYTKY JBOX IO

3. ®opmyna noBHOi iiMoBipHOCTI. PopMyna Baiieca.

4. TlocnimoBHICTh HE3aNekKHMX BUNPOOYBaHb. PopMyna Ui HaHOIIBII HMOBIPHOTO YMCNA MOSB
nofii A B cepii 3 N He3aIeKHUX BUITPOOYBaHb.

. BunaakoBa BenuuMHa, i1 poO3MOAUL, (YHKIIS PO3MOAULY BHIIAJKOBOI BEIWYMHM Ta ii
BJIACTUBOCTI.

. UucnoBi XapaKTEpUCTUKH PO3IMOALTY BUMAIKOBUX BEIMYHMH Ta IXHI BIaCTHBOCTI.

o1

. ToukoBi Ta iHTepBaJIbHI OI[IHKA TApaMeTPiB reHepabHOT CYKYITHOCTI.

. [TonsTTs cTaructiaHoi rimoTes3u. [lepeBipka CTaTUCTHYHHX TIMOTE3.
.2.2. MaTeMaTH4HAa JIOTiKa

Anrebpa BucnosneHb. Omnepamii Hag BUCIOBIEHHSIMH. DOpMyIH JIOTIKM BHCIIOBJICHB,
knacudikanis dopmyn. PiBHocunbHi hopmynu. Hopmanbai dopmu. IIpoGiema BupimeHHS B
anreOpi BuciaoBieHb. Dopmaizallis MipKyBaHb.
2. Jlorika npenukatiB. Onepauii Haj npeaukaramMu. GopMyiH JIOTIKK TPEIUKaTiB, Kiacugikaiis
dbopmyn. Iarepnperariss hopmynau, monens. JloriuHo 3araapbHO3Hauymli (Gopmynu. 3BeneHa Ta
BUIIEpePKEHa HOpMaibHI (opmMu Joriku npeaukariB. IIpoOGnema BupilleHHS B JIOTII

_~4>oo\1®



MIPENKATIB.

3. ®opmanbHi akcioMaTuuHi Teopii. YncneHnHs BUCIOBIeHb (andasit, GopMyu, akCioMH, IpaBHiIa
BHBOJY). MeTareopemMa eayKilii. 3B’ 30K MK TaBTOJIOTISIMU aJireOpy BUCIIOBIICHb 1 TEOpeMaMu
YHUCJICHHS BUCIIOBIIEHb. HecyrnepeuyHicTh, TMOBHOTAa 1 PO3B’SI3HICTH YHCICHHS BHCIOBJICHb,
HE3AJICKHICTh aKCIOM YHCJICHHS BUCIIOBIICHb.

4.2.3. luckpeTHAa MaTeMaTHKA

1.
2.

8.

Mertopn reaeparpuc B komOinaTopuui. Yucna CTipiiHra nepuoro ta Ipyroro posuy.

OcHOBHI O3HaueHHs Teopii rpadis, pisHOBHAM TpadiB.O3HAYCHHS HEOPIEHTOBAHOTO Tpada.
PisnoBuau rpadis. IBomopdizm rpadis. Iliarpacdu. Onepauii Han rpadamu. Omneparis
BWIydeHHsI pebpa. Omeparist BuiydeHHs BepmuHU. Ornepaiiis BBeneHHs peOpa. Omepartis
BBEJICHHS BEpLIMHU B peOpo. Onepartist 00’ eananHs rpadis.

MapuipyTti, HUKIH, 3B sA3HICTh. BiactuBocTi perymspHux rpadis. BmactuBocti 3B’A3HUX
rpa¢iB. MeTpuyHi XapaKTEpPUCTHKH 3B’ SI3HUX TpadiB.

[Tnocki 1 mnanapsi rpadu. ['pani mwiockoro rpada. @opmyna Eitnepa. PozdapOyBanns rpadis.
XpOMaTUYHE YUCIIO.

OsnaueHHst jaepeBa. BiacruBocti nepeB. dyHnameHTanbHa cucreMa HukIiB rpaga. Octo
HaMEHIIO1 Baru.

binapHi BigHOIICHHS 1 oprpadu.

PisanneBuii oneparop Ta HOro BIACTHUBOCTI. Y3araibHeHHH cTeninb. OOYHCICHHS CKIHUCHHUX
cyM. Pizaumi Bumux nmopsiakiB. CyMu CTENEHIB.

PisanueBi piBHAHHS mepmoro mnopsaky. JIiHiIMHI OJHOPiAHI PI3HUIEBI PIBHSHHS JPYroro
HOPSIZIKY.

4.2.4. MaTeMaTu4yHe MPOrpaMyBaHHsA

1.

2.

[Tpenmer matemaruunoro nporpamyBanss (MII). Knacudikamis 3agauy MII. 3aransna 3agaua
JiHIAHOTO mporpamyBaHHs. ['papiyHuMii Ta CHUMIUIEKCHMA METOAM pO3B’A3aHHS 3ajadl
JHIMHOTO MpOorpaMyBaHHS.

JIBoicTicTh y 3amayax JiHiiHOro mnporpamysanHs. IlonsarTs nBoictocti. [IpaBuna mobymoBu
nBoicTUX 3amad. Teopemu nBoictocti. [IpukiagHa iHTEpHpeTarist IBOICTOI 3a1a4i JIHIHHOTO
porpaMmyBaHHs.

TpancnoptHa 3anava. [loctaHoBKa TpaHCHOPTHOT 3aa4i. Buau Tpancnoptaux 3amad. Meroau
noOy/IOBM OMOPHUX PO3B’S3KIB TPAHCIOPTHOI 3amavi. MeToJ TMOTeHIaliB 3HaXOKCHHS
ONTUMAIBHOTO PO3B’SI3KYy TPAHCMOPTHOI 3aaadl. 3adadi, 10 3BOIATHCA 10 TPAHCIOPTHOL
3a/1ayi.

[{inouncensHe nporpamyBaHHs. [locTaHOBKa 3a7aui HIJIOYUCETHLHOIO MpOrpaMyBaHHa. MeToa
I'omopi. Meton “risiok 1 mex”. [Ipukiagu 1iouncenbHUX 3aa49: 3a7a9a KOMIBOsDKEPa, 3a/1a4a
IUTaHYBaHHS BUPOOHUYOI JIiHii, 3a/1a4a ONTUMAIBHOTO MPU3HAYECHHS.

EnemenTtu Teopii irop. OcHOBHI MOHATTA Teopii irop. Matpuuni irpu nBox oci6. [lnarikna
Mmatpulls. I'pa B uncTux crpaterisx. MiniMakcHi craprerii. CijyioBa Touka. 3MilllaHi cTpaTerii.
3BefieHHS 3a/1a4i TpU JBOX OCI0 70 3a/1a4i JJIHIHHOTO TPOrpaMyBaHHS.

Heniniiine mnporpamyBanHs. [locTaHoBka 3amadi HenmiHIMHOTO mMporpamyBaHHs. J[poGoBo-
JiHiMHe nporpamyBaHHs. ['padiunuit Meton. Meron MHOXHHKIB Jlarpamxka. ['pamgieHTHUI
meTon (Metoa Sko01).

Junamiune mnporpamyBaHHsA. llocTaHoBka 3aaadi JUHAMIYHOTO IPOrpaMyBaHHS. OCHOBHI
noHATTA. [IpuHIMIM onTHManbHOCTI. baraTokpokoBuil mpoiiec TpUWHATTS pilieHb. Metoa
PEKYpEHTHUX CITiBBiIHOIICHb.

CroxacTuyHe mnporpamyBaHHs. 3arajlbHa MaTeMaTH4YHAa TOCTAHOBKA 3a/ayl CTOXAaCTUYHOIO
nporpamyBanHs. Kiacudikamis 3aga4 cToXacTHUHOTO IporpaMmyBaHHs. MeToau iMiTamiifHoro
MozemoBaHHsa. OCHOBHI METOM PO3B’sI3yBaHHS OJHOETAMHUX cTaTuyHuX 3ama4d CII.

. OCHOBU METOJI0JIOT' i MATEMATUKHA

Mmuosxuna. Onepariii Hag MHOKUHAMU. Kilach MHOKHH.
Binnomenns, ix BiaacTuBocCTi. biHapHe BiTHOIICHHS €KBIBAJCHTHOCTI.



No ok

©o

9.

10.
11.
12.
13.
14.
15.

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

22.
23.
24.
25.
26.
217.
28.
29.
30.

Omeparii Ta iX BJIACTHBOCTI. YHapHI omepairii, OiHapHi, anreOpaiuni omeparlii, TepHapHi
omnepauii. JlekapTiB 100yTOK MHOXKHH, BEKTOpHA (apr(METHYHA) CyMa YHCIOBUX MHOKHUH.
B3aemHooOepHeH1 onepariii y MaTeMaTHiii.

AnrebpaiuHi CTPYKTYpH.

Harypanbhi uyncna. [IpocTi Ta ckiaaaeHi uncia, HoaiIbHICTh, KOHTPYEHIIIi.

Axcioma iHgykunii. [Tpunnun maremarnyHoi iHAYKOil (mepma Ta apyra ¢opma). Meroa
MaTeMaTUYHOT THAYKIIi.

Apudnmernka 1inmux yncen. OCHOBHA TeopeMa apu(PMETHKH.

Yucino. Yucnosi cuctemu. Teopist giiCHUX YuCel.

Axciomu Apximena, Kanropa, /lenexinaa.

KommuiekcHi uncina.

Jlinist (kpuBa), MOBEPXHS, TLIO.

I'eomerpuuHi nepeTBopeHHs. [ pynoBuii moris Ha reoMeTpito.

Bennuuna, ckanspHi Ta BeKTopHi BenuuuHH. JIiHIHHUI npocTip, ioro 6a3uc Ta po3MipHICTb.
Benuuunna, reomerpuuHi BeqnyuHU. Teopii BUMIpIOBaHHS I'€OMETPUYHUX BEIMYUH (JOBXKHUH
BiJIPi3KiB, IJION MHOTOKYTHUKIB, 00’ €MiB MHOTOTpPaHHUKIB).

MeTpu4Hi Ta TONOJIOTT4HI MpocTOopr. B3aeM03B’ 30K Mik HUMHU.

MareMaTHuH1 TOHATTS, iX 03HaUeHHs. TepMiHHU Ta CHMBOJIIKA.

MateMaTrnyHi TBepHPKCHHSI. AKCIOMH Ta TEOPEMH, iX MICIIE 1 POJIb B TEOPIi.

Teopemu icCHyBaHHS Ta METOJIH 1X JIOBEICHHS.

Merton n0BeAEHHS BiJ CyNIPOTUBHOTO.

AKcioMaTHYHHNA MeTOA MOOYIOBH MaTeMaTW4HOI Teopii. Bumorm mo cucremm akciom Ta ix
nepeBipKa.

Oynkuis. Crocobu 3axanHs QyHKIT, B1acTuBOCTI QyHKHii. Enementapni QyHKmii.

Hyni ¢pyskuii, iX icHyBaHHS.

I'pani uncaoBux MHOUH. Hali011b1111 Ta HaliMeHII 3HaYeHHsT (PYHKIIIT.

Merton iHTepBaiiB po3B’A3aHHS HEPIBHOCTEH.

VIMoBipHicTb BUIIAIKOBOI OJiT, HIMOBipHICT (IIMOBipHiCHA Mipa), IMOBIpHiCHMIA TIPOCTIp.
KombinaTopuxka.

Omneparopu 1 GyHKIIOHATIH.

YucnoBi MOCTIIOBHOCTI Ta YUCIIOB1 PSIH.

O3Hak# Ta KpUTepii, IPUKIAIU Ta KOHTPIPUKIAAU B MaTEMaTHII.

4.4. 3AJAYI HA BUKOPUCTAHHSA BIJOMUX AJITOPUTMIB

1.

OGuuciutu 00’eM Tia oOepTaHHS, YTBOPEHOTO OOEpTaHHSIM HABKOJIO oci Ox KpHUBOJIHIHHOL
X

Tpanelii, obMesxeHoi rpadikom pyukuii Y = X€2, siccio Ox, npamumu X=a i X=Db, nea —

u 1-u
paHr He BHpoKeHOi Matpuii A= 1 ; b — mucmepcist BUMaaKoBOI BETHYMHHU,
—Uu u
PiBHOMIPHO PO3IOLIEHOT Ha [O,l] .
¢ 2
. O0GuucnuT 1HTErpas J‘xe*X dX, ne @ — Haiibinpma OBXKUHA BEKTOpa 5(=(X;1—X),

a
xoopauHaTh sikoro B I1JICK e HeBin’emHuMu; b — cyma kBajpariB KOOpIUHAT TOYKH MEPETHHY

TpeoX miomuH 77, 0 X+2y—-32-5=0, 7,: 2X-y+2-3=0, 7, :X+3y—-2z-4=0.
Buaiitu rpagient ¢yukuii Z = f(x,y,z) = yzz —2xyz + z> B TOuWi mepeTMHY TPBOX
miomud 77,:5x +8y—z—-7=0, 7m:x+2y+3z—-1=01i 75, sxa npoxomuts yepe3
roukn A(4,5;0,0), B(0;-3;0), C(0;0;4.5).



2 2 2
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4. Hanwcatu piBHSHHS JOTHYHOI IUIOUIMHU 10 ejdincoimza —+<—+— =1 B ToYkax Moro

16 16

HEPeTUHY HNPSIMOI0, CIIIBHOIO ISt ABOX INOMMH: T i X—y =0, m,: y—z=0.
5. JIOBXHHU CTOPIH NMPSMOKYTHUKA JIOPIBHIOIOTH KOOPJIMHATAM TOYKH MEperuny rpadika GyHKmil
y=(x—3)"+4. Uu moxHa Ha {Oro CyMiKHMX CTOpOHAX MOOYIyBaTH MPSIMOKYTHHKH 3

[[IOYNCENbHUMH CTOPOHAMH TakK, MO0 cyMa iX IUION] JIOpIBHIOBajJa IUIOIII IHOYAaTKOBOTO
IPSIMOKYTHHUKa?

6. 3nHaiiTu BiACTaHb BiA TOYKH (xl, f (xl)), Je X,— Touka eKcTpeMyMy QyHKLii

1 X

f(x) =x> + —» M0 mpamoi — + Y I, sxmo a= HCI[(159,234), b — ocraua Bin
X a b
ninenns umcia 2'' na 7.

7. o kpuBoi y = x” +In(x —1) mpoBeaeHO JOTHYHY B TOYIIi (xo, Yo ), 1€ X, — pauioHaJbHUHI HYJIb
MHOTOWICHa [ (x): x'—x*—x—2. 3HalTH KyT MK ILi€I0 JOTHYHOI i NPAMOIO
2x-3y+21=0.

4x7 -1

8. 3naiiTn HaiibunbLIe 1 HaliMeHIe 3Ha4YyeHHS (QYHKIIT f (x) = ———— Ha BIApPI3KY [a;b], ne
X

aib — pauioHanbHi KOpPeHI MHOTOYIEHA q(x) =x*—2x’ + x—2. BusHauuru B sixomy
BiJTHOIIICHH] AUTUTh TOYKA EKCTpeMyMy (DyHKIIIT f (x) B1JIpI30K [a;b].
9. Hanucaty piBHSHHSA KOJIA, LEHTP SKOTO 3HAXOMUThCS B TOYI ( f (4), f '(2)), ne

f (x) =x'—6x’+11x*> —14x +8, a pamiyc € pamiycoM 3GDKHOCTI CTENEHEBOTO PSLY

N n . . . .
> —-X'. 3HaliTH PiBHAHHS NPAMOI, IO NPOXOMTE Yepe3 LEHTP IBOrO KONa i NMapaenbHa 10
n=13

npsmoi Sx +y—7=0.
10. OGuucnutu mnomy ¢irypu, obMexeHoi rpadikoM GyHKUIT Y = x’ —5x, Biccio Ox, Ta
npaMuMH X =d, X =D, (a < b) ,akmo a+b=12, HCI[(a,b) =72 . Bu3HAuUTH BifCTaHb
BiJl TOUKH eKCTpeMyMy faHoi GyHKIii 10 npsamoi y = 7x — 3.
11. 3uaiiTu pamioHanbHi kopeni a i b (a <b) muorounena f(x)= xt=3x*—7x* —9x—-30 1a
obuncoutu lim J(x) . BU3HAUUTH EKCIIEHTPUCUTET eJirca ﬁ—l-ﬁ =
xa f'(x) a’ b

JUPEKTPUC.

1 Ta piBHSHHS HOTrO

o o~ o . " . . 4 3 2
12. 3HaiiTn HAWOLIBIINI CIITBHUMA TUTEHUK (p(x) mHOTOWIEeHIB f(Xx)=x" —3x" —-3x"+7x+6,

g(x)=x"=3x> —7x* +15x +18. OGunciuTn HailGinbme i HaiiMeHIIe 3HAYeHHA (YHKLT

ych(x) Ha TMPOMIKKY [a;b], AKIO @ 1 b — BiApi3KM, IO BiATHMHAE HA OCAX MpsAMa
5x-3y+2=0.
13. 3naiiTi KpaTHI KOpeHi X, X X <Xx MHOTOYJIEHa
P p 142 1 2

X2
f(x):x5+x4—9x3—5x2+16x+12. OO0uncIuTH f(kx+b)exdx, e y=hkx+b—

X1

npsiMa, IO MPOXOIUTH Yepe3 TOUKY (x1 . f (x1 )) napayeabHo 10 npsamoi 2x —3y+5=0.



14. Tlo6ynyBaTH 3a JaHUM MHOTOWIECHOM f (x) =x° +2x* -3x° —6x% —4x -8 wmmorowren g(x)

0e3 KpaTHUX KOpEeHiB. 3HalTH BiJICTaHb BiJl TOUKH (xo, g(xo )) mo mpsamoi y =2x +1, akmo x,

— ToYKa MiHIMyMY QyHKIT y = g(x) :
dy _y

15. 3naiitu po3B’s30K Y = (p(x) nudepeHIiaibHOrO PiBHSAHHA — ——+ X =0, Skl 3a10BOJIBHSIE
X X

II0YaTKOBY YMOBY y(1)=1. OGuucnuTH BincTamb Bix Toukk (x,,@(x,)), Ae x, — TouKa
MakCUMyMy (GYHKIIT y:(p(x), JI0 TOYKHU (a,b), Ko a i b (a<b) — pauioHaJbHI KOpeH1
muorownena f(x)=x*—x3-5x?—x—6.

16. 3HaiiTH BiJCTaHp BiJ TMOYATKy KOOPAMHAT JO MPsAMOI, SIKa BIITHHAE HA OCAX KOOpPJIWHAT

BI/IPi3KH, JOBKHHU SIKUX PiBHI cymi 14 2¢ + 3e?+..+100&” , sxmo € € oxnnm 3 kopeHiB 100-
IO CTETeHs 3 OAMHUIL.

1 2 3 /2
17. 3naiitu panr Matpumi | 4 X 6|, me x = 3sintcos’ tdt, Yy — HaMEHIIWH UMHA KOPiHb
-1y z 0
nepiBHOCTi )° +3y° —4y—12>0, Z — pO3MIpHICTH JiHIHHOTO IPOCTOPY CHMETPUUHHX
MaTpHILb IPYroro NOPSIKY.
18.3uaiitn  Kinmbkicts aimbHukie wncna A =2F.37.5' ne k — posmiphicts mpocropy

CHUMETPUYHUX MATPHIb TPETHOTO MOPSIKY, p — IIiJIa YaCTHHA BIJICTaHI BiJl TOYKU B(3;4;—3)
n

JI0 TTOBEPXHi X+ y2 +z2—6x-91=0, [ — pajiyc 301KHOCTI CTETIEHEBOTO PSILy . m
n=1 3N -

19.3uaiitn 06’ eM napaneneninena, 106yI0BAHOTO HA BEKTOPAX 3(1;2;0), 5(2;3; R), E(y;3,'4), ne R

Xn

o0
— pazniyc 301KHOCTI CTETEHEBOIO pAILy Z , ¥ — HalMeHIMHA JOJaTHUH pPO3B’SI30K

n=1 N- "

xourpyenuii 3y = 2(mod7

3
6|, 16 X — pO3MIpPHICTH TPOCTOPY MiarOHATBHUX MATPHUIb

—_ = N

)-
x
20.06uncnutu Bu3HAYHUK |4
2 z
TPETbOTO TMOPSAIKY, )} — HailMeHIle 3Ha4deHHS QYHKIIT ) =x>+6x+7, z — MOJYJIb

BEKTOPHOTO J100YTKY BEKTOPiB d (1,’2;3) Ta b (2,’4;6) :

) Ax+ B ,
21.06uucnuru interpan | dx, ne A=f (4) f (x) — HaWMEHIIIE CIUIbHE KpaTHEe
2
X" +5x+6
MHOrOWIeHiB x> —5x+6 Ta x> +x—6, B — nosxuHa BiJIpi3Ka, IO CIOJy4ae MOYaTOK

KOOPIMHAT 3 LIEHTPOM TIOBEPXHi X + y2 —z% —4x+ 4y+2z4+6=0.

22.Hanucaty piBHAHHS IIPSAMOI, IO IIPOXOAUThH Yepe3 TOUKY A(l;2,’x) 1 TIepIECHIUKYIISIpHA 10
IJIOMIMHUA TU, SIKIIO X — 3arajbHa KUIBKICTh HATYpaJIbHUX NUIbHUKIB uyucia 3300, a © —
JIOTHYHA TUIOIIMHA JI0 TIOBEPXHI (x — 2)2 + ( V- 3)2 + (z + 4)2 =16 B TouULi B(2;—1,'—4).

23.Yu yTBOpIO€ TOBHHIl Kiac JHMOIKIB 3a Momynem 7 wmHoxkunHa M ={6;917;4;a;b;c}, ne

a :ln(lim(l+tgx)crgx), b — ckamapumii HOOYTOK BEKTOpa HOPMali ILIONIMHH
x—0



X+2y—7z+5=0 Ta OTMHUYIHOTO BEKTOpa, IO 3aJA€ HAMPSM OCi IHIIHIpa X2+ y2 =25,
* 5
C= Z Pyt
n=12
24 Hanycary piBHAHHS [iaMeTpaibHOI IUIOLMHM IOBEPXHI X +2X + y2 —2z2+2z=0 npu
YMOBI, 1110 1 BEKTOPOM HOpPMaJi € BEKTOP ﬁ(nl,nz,n3) , 1€ N; — HalMEHIINI 10JJaTHUI KOPiHb

oox”

piBusas X° +2X*—5X—6 =0, n, — pagiyc 3GiKHOCTI CTemeHeBoro psmy Y —,

n=12n
ny =In Zim(2n+3) :
n—o\ 271

25.Po3B’s13atu KoHIrpyeHiio 5X = n(mod m), ne m — Lina YacTUHA BiACTaHi Bil TOUKK A(3;4,'5)

JI0 TIOBEPXHI (x - 3)2 + y2 +z7 = 16, n — naiibinpue 3HaueHHs QyHKUii y =17 — (x - 3)2 Ha
BIIPI3KY [2;5].

26.Cknactu piBHAHHA IUIOIIMHA [ (x, y,z) =0, sKa NOPOXOIUTh dYepe3 Touky M| (3,'4,'—5)
napajenbHO 10 BOX BEKTOPIB d; = (3;1;—1), d, = (1,‘—2;1) . 3HaiiT mOBHUH audepeHiian
Gyskuii z = f (x, y) Ta OOYMCIIUTH WOTr0 3HAYEHHS B TOYILI (a,b, c), (a <b< c), ne a,b,c —
MOPSAIKUA HETPUBIAIBHUX MIATPYI HUKIIYHOL TPYIH {1\6/1 } .

27 .3HaiiTn TIpoEKIIio P(a,c) Toukn M| (— 6;4) Ha mpsmy 4x—5y+3=0. Ilobyaysaru

HOpMOBaHI/Iﬁ MHOI'O4JICH f(.X) TPETHOr0 CTCICHSA, KOPEHAMHU SAKOIo € i C, a oCraya BiI[

o . 0f(x)
Ainenns Horo Ha 1 piBra 12. O6unciutu [——dx .
cX—a
28. 3HaiiTh  iHTerpaibHy KpuBy audepeHmiagbHoro piBHsHHS (1+ y2)dx —kxydy=0, mo
npoxoautk uepe3 Touky C(Xq;Yo). Binomo, mo k = HC/[(753275),a C(Xq; Yog)— MpOTHIICKHA
no Touku A(—4;5) BepiimHa KBajparta 3 giaroHammo /X—Y+8=0.

29. 3HaiiTh 3araibHUil po3B’ 30K AudeEpeHIiadbHOro piBHIHHS Y' + Py’ +Qqy = e, ne p — paHr

1 2 -4 1
marpuii A=[2 1 -5 -1, q - Bigcranp Bim Touku M (2;-1) nmo mnpsmoi
1 -1 -1 -2
4x+3y+10=0.
1 2 4
30. Poss’s3atu 3amauy Korri: (y2 —3X2)dy+ 2xydx=0, vy(a)=b, ne a=|-2 1 -3, b -
3 -4 2

. . 3 1
OpAMHATa TOYKH nepeTtuHy oci Oy 1 mpsMoi, 0 NPOXOAUTh Yepe3 TOUKY [— E;Oj napajesbHO

JI0 TIpsiMoi Y = 2X .

a
31. OGuucauTH j f(x)dx, me f(X) — mHOrOWIEH 3-TO CTEmeHs i3 CTapmiuM KOe(]ilieHTOM, IO

b

JOpiBHIOE 1 1 Mae KopeHi Xy =—1, X, =2, npuuomy f(3): 8. Bimomo, mo a i b — Benuka i

2 2
.. y 3
Mana miBocl eminca — + ~— =1, 1 sikoro 2¢ =6, € = —.
a’ b? 5



32. Tlokazaru, mo BekTopu a = (3,-2;1), 6:(—1;1;—2), C =(2;1,-3) niniitHo He3anexHi. 3HAUTH

pO3KJIax  BEKTOpa d= (1%-6;5) 3a OGasucom (@,b,¢): d=oad+ BE +v¢. 3HaiTH
oz(L;1) N oz(L;1)
ox oy

, AKIIO z = ox” +By” +7xy.

X
. 2 2
33.3naiitu Touky M (Xg;Yg) — TOUKY eKcTpeMymy OYHKIil Z = e? (X +Y ) 3anucatu
PIBHSHHS TinepOou, BITKM SKOi CUMETPHUYHI BIIHOCHO MOYATKy KOOPIHMHAT, OJIUH i3 (OKYCiB

. . . n . . .
mictuThest B Toulli M (Xg;Yo), @ pIBHAHHA acHMIOTOT Y =+——, ne N — KUIBKICTh MiATpym
n

+1
rpynu {ﬂ}

. X Yy z . . . .
34. 3anucary 3arajibHe PiBHSHHS IUIOLIMHE — + y +—=1,n1e a i b a<b— panionanpHi KopeHi
a C
o0z oz
mHorowreHa f(X) = x* —4x® —13x% +28x+12=0, c = 8—+5 s pyskuii z = Ine* +e”).
X

3

. X" =24 . . . ,

35. O6uncmutn  lim———, gkmo a — HaWMEHIMH AOAATHUN PO3B’SI30K KOHTPYEHI]

x—>a x% —3x+2
27x =2 (modl13), 4 — BigHOmeHHs, B skoMy Touka M (1;,3;—-2) mimuts Bimpizok M{M,, ne

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

36. O6uucnutn Iim&SZZX, AKII0O ¢ — BHYTPIIIHIA KyT NpH BepmMHI A TPHUKYTHHKA 3
X—a 1_tg X
BepmHamMu  A(-1,-2;4), B(—4;-2;0), C(3;-2;1), p — TmOpANOK TpylmH CaMOCYMillleHb

NPSMOKYTHUKA.
37. O6uucnuty  mionmy S mapanenorpama, KOO BiIOMO  MOrO  TpU  BEpUIMHHU

A(L;2;0), B(3,0;-3), C(5;2,6). 3ammcatu BCI WATPynH Tpymu {%/i} [lepeBiputu uun
ou(A) N ou(A) N ou(A)
OX oy 0z

. . 1. . . .
38. 3HaiiTu noxminy acumnrory rpadika GyHkuii Y = 4X+— i obuncauTu Bifctanb d Big Hel 10
X

BUKOHYETHCS PIBHICTh =S, Ak U= X2 + y4 —-z(xy+4).

touku (Xg,Y(Xp)), Me X, — TOUKAa €KCTPEMYMY JaHOi (YHKIii. 3amucaTd MHOTOYJIEH
HAWMEHIIIOTO CTETeHs 3 HUTMMHU KoedillieHTaMH, 1110 Ma€ KOopiHb d .

39. BuzHauntn TOYKy meperuHy (Xg,Yog) KpHBOi Y = ax® +bx2, ko a i b — mimi kopewi

MHOTOwIeHa g(X) = 2x® —3x? —14x +15. Uepes 110 TOUKY IIPOBECTH NPSAMY IEPIIECHIUKYIISAPHY
1o npsimoi Y = g"(X) .

40. IlepeBipuTH, Y1 YTBOPIOIOTH Oazuc BeKTOpH d = (2;2;—1), b =(1;-L2), ¢ =(2;1;3). 3anucaru
PIBHSHHS ~ JBOX  IUIOIIMH, IO MPOXOAATH  4Yepe3 TOUYKYy eKCTpeMyMy  (yHKIii
z=x"+y>-2Inx—18Iny Ta MarOTh BEKTOpH HOpMadi a i b BignosigHo. 3HaiiT KYT MIX
UMHU TUIOIIMHAMH.

41. Ha xpuBiif y=x"—3x+5 3HaWTH TOUKM, B SKMX NOTHYHA MEPHEHANKYIAPHA 10 MPAMOi

ax+by=0, ne a — HCJl mHOro4ieHiB f(x)=x3 -1, g(x):x2 +2x+1, b — kimekicTh

MIATPYH TPYIH {39/1}.
42. 3naiitn OOBiAHY CiM’1 MPSAMHX, IO BIATHHAIOTH BiJl CTOPIH JAHOTO KyTa TPUKYTHHUK TAHOTO
HepUMETpYy.

. . . . 2
43. Hanmcatu moJsipHE PIBHSIHHS KoJia, pajiyc sikoro nopiHioe cymi 1+44e+9¢”+...4+100¢ ”
SKIIO € € OAHUM 3 KopeHiB 100-ro cTeneHs 3 OJUHHII.
44. 3HaiiTu HaO1IbIIIE 1 HATMEHIIIe 3HAYCHHS (PYHKIIII:



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

45. JloBecTH, 110 KpUBa, BC1 HOPMaJTi SIKOT TPOXOIATh Yepe3 OJIHY U Ty caMy TOUKY, € KOJIOM.
46. 3HailTH KyTH, i IKAMH [IEPETUHAIOTHCS CHHYCOIZla Y = Sin X Ta KOCUHYCOiga y = COSX .

47. JloBeniTh, 110 JJIs JOBIIBHOTO HATYPaJIbHOTO 7.

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

3
48. Po3B‘s13aTu piBHAHHS : (\/3+2\/§) +(\/3—2\/5) —22x =0.

49. 3HaiiTu BCi MPOCTI YUCIIA, SKi € OJTHOYACHO CYMaMH 1 PiI3HULSIMU TPOCTUX YHCETT.

50. 3naiiTi HallkopoTIly BiACTaHb Bil Touku M (2;—1) JI0 KpUBO1 y = x2.

51. Bu3HauuTH, 0py SKOMY 3HAYCHHI /I TBUHTOBA JIiHis

X=acost, y=asint, z=ht

Ma€ HaOLIBIINI CKPYT.

4.5. TPUKJIAJTHI 3ATAYI

1.

10.

11.

Beperu piuku — 18i napanensHi npsami. Io pizai 60ku Bin piuku 3HaxoaaThes cena A i B.
Jle motpiono nmodynysaru mict MN wyepes piuxy ( MN nepnenaukynaspHuii 6eperam), mob
uusix AMNB Gys nHaiikoportuimm?

B pesepByap, sxuil Mmae GopMmy HIpsIMOrO KpyroBOro KOHYCa, OINYILEHOI'0 BEpIIMHOI BHU3,
HAJMBAETHCA PifMHA 3 TOCTIHHO MIBUAKICTIO @ (M%/c). 3 AKOI MBHIKICTIO MiJABHIIYEThCS
piBeHb /1 pinuHM B pe3epByapi, Ko ioro Bucora nopisioe H (m), a pagiyc ocnosu R (M)?
Baron HajzemHOT 3aimi3HuULll, SKUM IPOXOANUTH HA BUCOTI 9 M HaJl 3emJielo, B JIeIKUH MOMEHT
3HAXOQUTHCA HAJ TpaMBallHUM BaroHoM, mo ige. Insgxu iX yTBOpPIOIOTH NPSMUN KYT.
[IBuaKicTh mepmroro Barona v, =12 w/c, apyroro — v, = 6 m/c. 3 sik0r0 MBUAKICTIO Oyzae

301IBIIYBATUCh BiZICTaHb MiJK HUMHM yepes3 [ = 6¢?

Baprictes niamanTa mnpomnopuiiiHa KBaapaty #oro Macu. Ilpu o6pobmi niamaHT OyB
PO3KOJIOTHI Ha JIBl YacTWHHU. SIKi MacW LHUX YaCTHH, SKIIO BiJIOMO, IIIO BAapTICTh JiaMaHTa
OyJI0 MaKCHUMaJIBHO BTPau€HO.

Bigkputnii Gaceitn 3 kBagpatHuM aHOM Mae 06’em 108 M3, Ski moBumHi GyTH po3Mipu
OaceifHa, 00 Ha OOKJIaJaHHs MOTO CTIHOK 1 JTHA MIIIO HAatMEHIIIe MaTepiary?

Binpizok 3aBIoBKKH | po3ninmiM Ha TPU YAaCTUHH, BUOUPAIOYM OY/b-sKi JBI TOYKH MOJLITY.
3HaiTH KUMOBIPHICTH TOTO, 1110 3 TPHOX YTBOPEHUX BIJPI3KiB MOYKHA CKJIACTH TPUKYTHUK.
BikHO Mae (opmy NpsSMOKYTHHKa, 3aBEpLIEHOr0 3BepXy MiBKpyrom. Ilepumerp BikHa SM.
Sxumu MaroTh OyTH PO3MipH BiKHA, 11100 BOHO MPOIYCKaI0 HalOUIbITy KiJIbKICTh CBiTIa?
JIBa ripchbki MUCIHMBCHKI FOCIOIAPCTBA 3aiiMal0ThCs 3aroTiBieto MymHUHU. [lepie Mae ckian
B IMyHKTI A4, a ipyre — B nmyHKTax B 1 C. BiacTtani MiXk IyHKTaMH OJJHAKOBI 1 TOPIBHIOIOTh
m . IlpsMorniHiiiHa 3ai3HULS POXOAUTH depe3 cepenuHu BiApiskiB AB 1 AC. BuGparu
Miciie Juisi OyiBHUIITBA CIUIBHOI JJIT 000X TOCHOJAPCTB IMEpeBajIovyHOl 0a3u Ha 3ai3HUII
Tak, 00 BHUTpaTH 000X TOCIOAAPCTB Ha IEPEBE3CHHS BaHTaXy BEPTOJBOTAMH, SKI
3/1iCHIOIOTECSA OJIMH pa3 Ha JieHb 3 koxkHoro 3 nynktis A, B, C, 6ymu onnakosumu, sxmo

BIJIOMO, 1110 TPAHCIIOPTH1 BUTPATH Ha MEPEBE3EHHS NPSIMO IPONOPIIiHHI KBapaTy BiACTaHI.
3 yciX TPUKYTHHUKIB 33JJaHOTO MIEpUMeETpa 2P BU3HAUUTH TOM, IKUH Mae HAHOUIbITY IITONTY.

JIBa niTaku JETATH TOPU3OHTAIBHO HA OJHIM BHUCOTI MiJl KyTOM 120° OIWH 10 OIHOIO 3
OJIHAKOBOIO IIBHJKICTIO V. Y ACIKWA MOMEHT 4Yacy OJWH 3 JITaKiB MPUJIETIB B TOYKY
MepPEeTUHY NIIAXIB, a IPYTUid B 1€ MOMEHT 3HAXOJMBCSI B & KM Bia Hel (HE JOJETIBIIN 110
TOYKU TepeTuHy). Yepe3 sSKuH yac micias IbOrO MOMEHTY BIJCTaHb MK JiTakamu Oyne
HalMEHIIIOI0?

JIBa maporuiaBu pyXxarmThCs MEPIEHIUKYISIPHIME Kypcamu 31 mBuakocTssMu 30 1 40 km/rox
BIJIMOBIAHO. Y MOYAaTKOBHUI MOMEHT 4acy nepmuii 3Haxoauscs 3a 100 kM, a npyruit — 3a 300
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KM BiJl TOYKH TIEpETHUHY JiHIA pyxy. YUepe3 skuil yac BiACTaHb MDK TapoIuiaBaMH Oyjie
HaliMeHI1010? OOYUCINTH IO BiJICTAHb.

JIBa cyaHa MOBWHHI MAIATH 10 oaHOro mpuyany. [losBu cymeH — He3aleXHl BUMAJAKOBI
noJiii, pPiIBHOMOXJIUBI TPOTITOM 100W. 3HAWTH WMOBIPHICTH TOTrO, IO OJHOMY 3 CYICH
JIOBEJIEThCS YEKATH 3BUIBHEHHS MpUYally, SIKIIO0 4Yac CTOSHKM MEpIIOro CyaHa — OJiHa
TOJIMHA, & PYrOT0 — JIB1 TOJIUHHU.

JIBo€ moei Malu 3yCTPITHCh B TIEBHOMY MICIi MK ChOMOIO 1 BOCBMOIO TOJMHOKW. BoHHM
JIOMOBUJINCh, 110 KOXKEH YEKA€E 1HIIOTO MPOTITOM YBEPTi TOAUHU. SIKa WMOBIPHICTH TOTO, 1110
BOHM 3yCTPIHYThCA ?

JlucK, KUHYTUH CIIOPTCMEHOM IIiJ] TOCTPUM KYTOM JI0 TOPH30HTY, BIIaB Ha BiJcTaHl 52 M Bif
MOYaTKOBOTO MOJIOXEHHs. Bu3HaunTh napameTp napabosidHoi TPAaEKTOPIi, SIKy OMKCaB JUCK,
SIKITII0 HalO1IbIIIa BUCOTA, SIKOT BIH JOCST, 1opiBHIOE 10 M.

Hinsaka 3emii Mae ¢popMy piBHOCTOPOHHBOTO TPUKYTHHKA. 3HAWTH JOBXKHUHY HAHKOPOTIIOI
MeX1, 10 CIOJTy4Yae /1Bl CTOPOHU AUISHKHU 1 AUTKTS 11 Ha 1B pIBHOBENUKI Pirypu.

Jlis BUTOTOBIECHHS METaJeBOr0 KapkKacy MaBUIBHOHY TPOMIYHUX POCIUH Y (opmi
napaseserinena 3aBe3eHo IpiT 3aBHoBXku 2880 M. SAxkuMu MarTh OyTH BUMIpH KapKacy
HaO1IBIIOr0 06’ €My, SKILO BICOTA MAaBUIbHOHY BTpHUYi Oiblla 3a MIUPUHY?

Jis ckiagaHHs eK3aMeHy CTyAeHTaM HeoOXxinHo miaroryBaru 30 murtans. 3 25 cryaentiB 10
MiAroTyBanu BCi MUTaHHs, § — 25 nutanp, 5 — 20 nutanb 1 2 — 15 nurane. CTyneHT, SIKOTO
BUKIIMKAJIM, BIATNOBIB HA IOCTABIICHE 3allUTaHHSA. 3HAWMITHP WMOBIPHICTH TOTO, IO IICH
CTYJEHT: a) MArOTYBaB BCi MUTaHHS; O) MIATOTYBaB T1JIbKU MOJOBUHY MUTAHb.

Jlis mpoBeieHHS! CIIOPTUBHUX 3MaraHb MOTPIOHO MOOYayBaTH HAWUAOBIIY Tpacy, IO 3’ €AHYE
Tpu yHKTH A, B 1 C npsAMONIHIAHUMHU AUISHKAMH TakK, 00 [i MyHKTH 3HAXOMIUCH Ha
OJIHAKOBIi BiJCTaHi BiA crocTepexHoro nyHkTy D, a mynkt C OyB piBHOBinganeHuit Big 4 i
B. Sk posmictutu nyHktH 4, B, C, npu yMoBI, 10 BIACTaHb MIXK IyHKTaMu A 1 D nopiBHI0€
d?

Jis TpbOX 3eMIIepOOHHX PIBHOMOTYKHHUX TOCHOAAPCTB MOTPIOHO MOOYyIyBaTH CHiIbHE
3epHocxoBuile. Jle BuOpatu Micue i OyJIBHULTBA, 11100 BHUTpaTH TrOCIOAAPCTB Ha
nepeBe3eHHs 3epHa Oyau MiHIMATbHUMH, SKIIO BIJOMO, IO BOHHU JIOPIBHIOIOTH KBaapaTy
BIJICTaHl, Ha SIKY 3/1ICHIOIOTHCS NE€PEBE3EHHS, 1 BUKOHYIOTHCS OJTHAKOBUMHU TPAaHCIOPTHUMU
3acobamu?

I3 20 crtyneHTiB, SKi MPUHIUIA HA €K3aMeH, 8 MIATOTOBJIEHI BinMiHHO, 6 — mobpe, 4 —
nocepeHbo 1 2 — moraHo. B ex3amenarniiinux Oinerax € 40 mutanb. CTymeHT, SKuil
MiJTOTOBJICHUH BiIMIHHO, 3HA€E BCI MUTaHHsA, oOpe — 35, mocepeararo — 25 i morano — 10
nuTaHb. J(eaKkuil CTyJeHT BiAMOBIB Ha BCi 3 muUTaHHs Oinera. 3HaAITH KMOBIPHICTH TOTO, IO
BiH IMITOTOBJICHU: a) «100pe»; 0) «IoraHo».

3 MimHOTO Kpyra paziycom R Bupi3aioTh CEKTOp 3 IEHTPAJIbHUM KyTOM OL 1 3 HBOTO
CKpPYYyIOTh KOHIUHY JiliKy. [Ipu sikomy 3HaueHH1 KyTa Ol 00’eM niliku Oyae HalouIbImM?

3 aporty, noBxuHa skoro |, Tpeba BHIOTOBHTH KapKac MPSMOKYTHOTO Mapaielerninena 3
HaO1IbIIUM 06’ €MOM. 3HAWTH PO3MIpH IILOTO MapaJeNerinesaa.

3a meBHUN MPOMDKOK Yacy TpU TOKapi pa3oM BHTOTOBIISAIOTH 60 neTaneil, mpuuomy 3a nei
MPOMDKOK Yacy HEepLIUi 1 Jpyruil TOKap BUTOTOBIISIIOTH B 3 pas3u Oinblie, HIK TPeTiH, a
nepumii i TpeTii — B 2 pas3u Ouiblue, HiK Apyruil. CKiJIbKU AeTaneil BUTOTOBIISIE KOXKEH 3
TOKapiB 3a 11eit yac?

3eMJIsl PyXa€eThcs MO TPAEKTOPIi, 0 € JEIKUM F€OMETPUYHHUM MICLIEM TOYOK, SIKE BOJIOJIE
TaKOI0 BJIACTHBICTIO, 11O CyMa BiJCTaHEH BiJ Oyab-sIKOT HOTO TOUYKHM JO ABOX (PiKCOBaHHMX
TOYOK € BeTMunHa craja. Bimomo, mo CoHlle 3HaXOAUTHCS B OJHIH 3 IUX (PIKCOBAHUX TOUOK.
Haiimenma Binctans Big 3emii 1o CoHIsl HaOMMKeHO nopiBHIOE 147,5 MIIH. KUIOMETpiB, a
HaiiOnpma — 152,5 muH. KitoMeTpiB. 3anmucatu piBHSAHHS TPaekToOpii pyxy 3emii, 3HalTH
BEJIMKY TIBBICh Ta EKCIICHTPUCHUTET.

3HalTH PO3MIPU 3aKPHUTOI LIJIIHAPUYHOI LUCTEPHU 3aaHoro ob0’emy V' 3 HallMeHIIOO
MIOBHOIO TIOBEPXHEIO.
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3 ycixX MPSMOKYTHHUX TapaJIelemine/iB 3 3a/1aHOI0 CYMOIO TPhOX B3aEMHO MEPICHINKYIIIPHUX
pebep 3HAUTH TOH, 00 ‘€M SKOTO € HAUOUTBIIINM.

I3 TPHOX JIOIIOK OJJHAKOBOT IIUPUHU BUTOTOBIISIETHCS 3K01100. [Ipn sikoMy KyTi HaXmiry Oi9HHX
CTIHOK JIO OCHOBH ILIOIIA TIONIEPEYHOTO IMepepizy xooba Oyae HalOLIbIIO?

JIOKOMOTHUB pyXa€TbCsl B3J0BXK TOPU3OHTANBHOI JUISHKH NUIAXY 13 HIBHAKICTIO 72 KM/TOA.
Yepes skuil yac 1 Ha sIKid BIJCTaBHI BiH Oy/e 3yNUHEHUW TajbMOM, SIKIIO OMIp PyXy IiCs
NOYaTKy rajibMyBaHHs JopiBHIOE 0,2 ioro Baru?

Kpaii kpyrioro croiy paaiycoM a JeXHTh KHUTA. Bigomo, 1o ocBiTieHicTh mpeamera B
MPOMOpPIiiHA KOCHHYCY KyTa ¢ (AMB. PHUCYHOK) 1 OOEpHEHO A

IpoNopLiliHa KBAApaTy BiICTaHi BiJ MpeaMeTa J0 JKepena CBiTia
A, BU3HAUMTH, HA SKi BUCOTI HAJ IIECHTPOM CTOJia Tpeba MoBicUTH |
CBITHJIBHUK, 1100 OCBITJICHICTh KHUTH OyJia HAOUIBIIO0.
MartepianbHa TOYKa MacOl0 M PYXA€ThCS MPSAMOJIHIAHO T A1€0
cranoi cwm [, Omip cepenoBuia MPONOPIIHHAN IIBUIKOCTI
pyxy. 3HaWTH 3aKOH 3MiHM IIBHIKOCTI PyXy TOYKH, SKIIO
MOYaTKOBA IIBUJKICTH TOPiBHIOE 0.

Minauii ky0, peOpo SKOTO IOpiBHIOE @ =5 cM, pPIBHOMIpHO a B
nutidyBaBes 3 ycix OOkiB. 3HaIouu, 110 Bara #oro 3MeHIIWIach Ha

0,96 T i BBaar0ul MUTOMY Bary Mijli piBHOIO 8 (I/cM?), BU3HAYUTH, K 3MEHIIUINCH PO3MIpH
Ky0a, TOOTO Ha CKIJIbKA BKOPOTUIIOCA pedpo Kyoa.

Ha Bincrani C Bim 3aBomy A mIpokmagaeTses 1Mo mpsMii 1o micta B samisaung. Ilig sxum
KYyTOM Ol 0 IIPOEKTOBAHOI 3ai3HMLI TpeOa mpoBecTy mmoce Bix 3aBogy A, mob nocTaBka
BantaxiB 3 A y B Oyna HalijienieBuior, SKIio BapTiCTh MEPEBE3EHHS 1 T/KM 10 1moce B M
pa3iB JOpOKYA, HIK 3aTI3HHUIICIO?

€ npsAMOKYTHMH JUCT >xepcTi po3mipoMm 50x 60 cM. YV 4OTHphOX HOro Kyrax BUPI3arOTh
OJIHAaKOBI KBaJpaTu Ta poOJsATh BIAKPUTY KOPOOKY, 3arMHAIOYU Kpai MiJl MPSIMUM KyToM. SIka
MaKCHUMaJIbHO MOXJIMBA MICTKICTh TaKoi KOpOOKH ?

Ha cropiHmi KHMIM JpyKoBaHMii TeKcT 3aiiMac S cm?. BepxHe i HIDKHE TONS MarOTh
JIOPIBHIOBATH 110 @ CM, Ipase i JiBe — mo b i ¢ cM BiAmoBinHO. 3HAWTH PO3MIpH CTOPIHKU
KHHUTH, TIPH SKUX TIOJIS 3aiiMal0Th MIHIMAJIbHY IUIOIIY.

Ha Tino gie cuna, nponopuiiiaa yacy. Kpim Toro, omip cepeloBuIla Ji€ Ha pyX TUIa 13 CUIIOL0,
POMOPLIHHOIO BUAKOCTI. 3HAWTHU 3aKOH PyXY Tija.

Hamer y Burmsal mumiHzapa, 3aKpuTOro KOHycOM, NMOOYyAOBaHMH Ha Kpyrosiil ocHoBi R 1
NOBHHEH MaTH 00’eM V. SIkuM Mae OyTH KyT NpH BEPIIMHI OCHOBOTO Iepepizy KoHyca, 1100
KUIBKICTh MaTepiaily, KM IiJie Ha BUTOTOBJICHHS HAMETY, OyJia HAlMEHI00?

[Tnit miarsaryerbes 10 Oepera 3a JONOMOrOI0 KaHaTa, SIKMH HAMOTYETbCS Ha KOJOBOPOT 13
MIBUJKICTIO 3 M/XB. BU3HAUMTH MIBUAKICTH PYXY IUIOTY B TOW MOMEHT, KOJM HOTO BiZICTaHb
BiJ1 Oepera JOpIBHIOE 25 M, SIKIIO KOJIOBOPOT PO3MIIIEHO Ha Oepe3l BUIIE BiJl MOBEPXHI BOIU
Ha 4 M.

[To mpsmoutiHiiTHOMY 1IOCE i€ eKCKypCiiiHHi aBToOyc. B cTOpOHI Bij moce po3TanioBaHUi
maJal, BiJi FOJIOBHOTO BXOAY SKOTO HJe Jopora, JOBXHHOK b , IepHneHIuKyIsIpHO 70 II0Ce.
Ha sxiif BifcTaHi BiJ TOYKM NEPETHHY LMX JOPIT TMOTPIOHO 3yNMUHUTH aBTOOYC, 00
eKCKYpPCaHTH SIKHAWKpallle pO3IMBIINCH 13 aBTOOyca (hacam manaily, sKIo JT0BXKHHA (acamy
nanamy 2a i dacan posTamoanuii mia kyrom 60° BiHOCHO 1TOCE?

[TpsaMoxyTHUI mapanenemninen, Mo Mae J0BXUHY 42 cMm, mupuHy 30 cMm 1 BHcOTy 18 cm,
po3pi3aiy Ha OJIHAKOB1 HaMOUIBII KyOu. CKibkH Oyie TakuxX KyOiB?

[IpsaMoKyTHY AinsHKy miomero 900 M? Heo6XiTHO OrOPOIUTH NAPKAHOM, Y IKOTO [Bi CyMiXHi
CTOpOHU KaMm’siHi, a JBl1 iHIN — aepeB’sHi. OMUH METp AepeB’sTHOrO mapkaHy komtye 10
IpH., @ KaM’SHOro — 25 rpH. Un BUCTauuTh Ha M0OynoBY napkany 2000 rpH.?
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Pycna nBox pidok (B Mexax IEBHOI 00JIacTi) SIBISIIOTH COOOIO mapaboiry Y = X2 i npsmy
X—Y—2=0. TlorpibHo 3’caHaTd 1i piukM OPAMOJIHIMHAM KaHAIOM HaiMeHIIOi
JTOBXHUHU. BKkazaTu KooOpIuHATH TOYOK Ha 000X piuKax, skl Ma€ 3’€THATH LIel KaHal.

Ceno A 3saxonuthes Ha Bifgcradi 18 kM Bij moce. Ha moce 3a 30 kM Big HaHOIMX401 10 ceaa
TOYKH IIOCE PO3TAIIOBAHO MICTO B. B Ky TOYKY Ioce ciiij] MPOKIJIACTH JOPOry i3 cena, mod
NUISIX BiJ A 10 B 3aliMaB IKOMOTa MEHIIIE Yacy, SKIIO MBHIKICTh pyxy 1o moce 50 km/roa, a
no myTiBiio — 30 kM/rox.

Cepen ycix NpsSMOKYTHHUKIB, Kl MalOTh JIaHy IUIONLY S, 3HAUTH MPSIMOKYTHUK 3 HaWMEHIIO0
JiaroHaJuIIo.

Cranuii A,B,C He nexaTh Ha OAHIA mpsAMid. Uepe3 HUX MPOXOIUTH TPU MPSIMOTIHINHI
samizHuIl. BuOpatum wmicue juisi OyaiBHunTBa HadTOOa3W 1 IMOMYCTAaHKIB (3YMMHOK Ha
3aJIi3HULL, 3 SIKUX 3/1HCHIOETHCSI HACTYITHE TPAHCIIOPTYBAHHS) TakK, 00 CEpeHi BUTPATH Ha
nepeBe3eHHsT O/Hi€l IUCTepHU HadTH, sIKi 3AIMCHIOIOTHCS OAMH Pa3 Ha JIEHb 3 KOXHOI 3
3ITI3HAYHUX BITOK, OY/IM MiHIMAJILHUMU. [IpOBECTH TOCITIIKCHHSI.

Crtpyminb Boau GoHTaHa Jlocsirae HailOumboi Bucotu 4 M Ha Biacrani 0,5 M BiJl BepTUKAI,
10 MMPOXOJUTH Yepe3 TouKy O BUXOIy CTpyMEHS. 3HANUTH BUCOTY CTPYMEHS HaJ TOPU30HTOM
Ha Bigctani 0,75 M Bix Touku O.

Cyma noBXMHM Ta OOXBaTy IMOLITOBOIO MaKyHKa HE IOBUHHA mnepesuinyBatd 150 cwm.
BusHaunTy po3aMipu makyHka HIUITIHAPUIHOT HOpMU HAHOLIBIIOTO 00’ eMYy.

TenedhonHut APIT JOBKUHOIO 15M MPOTATHYTO Bij CTOBIA, 1€ BiH 3aKPIIUICHUI HAa BUCOTI 8M
HaJI TIOBEPXHEIO 3eMIIi, 10 OyIMHKY, JIe HOTO 3aKpinuian Ha BUCOTI 20M. 3HAWTH BiJICTAaHb MiXK
OYIMHKOM 1 CTOBIIOM, IIPUITYCKAIOYH, 110 IPIT HE IPOBUCAE.

Tpu micta A, B, C po3ramosani tak, mo ZABC = 60°. OnHOYacHO 3 MicTa A BHXOIUTH
aBTOMOO1JIb, a 3 MicTa B — moi37. ABTOMOOUIb pyXaeThes y HanpsMKy 10 B 3 mBuakictio 80
KM/TOJ., a oi3q — 1o C 3 mBuakicTio 50 km/roj. B axuit MOMeHT dacy ( BiJ OYaTKy pyxy)
BIJICTaHb MIX TI013/I0M i aBTOMOO1IeM Oy1e HaiiMeHIo¥o, sikiio | AB |= 200 km?

Tpu nynktu A, B i C cnonydeni npsamoniniiinumu goporamu. Jlo Bimpiska moporu AB

: 1 o
npuidgrae KBaApaTHE IIOJIC 31 CTOPOHOK  JTOBXWHU E‘AB, A0 BLIp13Ka OOpOru BC

, a 1o Bigpiska goporu AC

INpUIsArae KBaJpaTHE IOJE€ 31 CTOPOHOK  JOBXKUHU ‘BC

npussrae gisaka Jgicy gosxunoro | AC| i mupunoro 4 xm. Inoma nicy Ha 20 km? Ginblire
CYMH IUION] KBAJPaTHUX IMOJIB. 3HANTH IJIOLLY JiCY.

Tynens y mepepizi Mae ¢opMy NpSMOKYTHHMKA, 3aBEPLICHOrO 3BepXy miBKpyrom. Ilmomra
nepepizy TyHemo S. Slkumu MaroTh OyTH poO3MipHU HPSIMOKYTHHKA, 1100 MEpUMETp TYHEIIO
OyB HaliMeHIIUM?

Typucr ifie 3 yHKTY A, pO3TalIOBaHOTO Ha 1IOCE, B MYHKT B, 1110 3HAXOAUTHCS Ha BijcTaHi 8
KM Bif moce. Bincraub AB no npsamiii 17 kM. IBuakicTs Typucra mo moce 5 KM/ToA., 1o
oe3mopixokio — 3 kM/rog. B sxkomy wmicui #omy moTpiOHO 3BEepHYTH 3 Ioce, 1ol 3a
HAKOPOTIINN Yac MPUHTH B MyHKT B?

I3 menTpa cenuia BUXOAAThH JBI BYJIHII: OJIHA HA MiBHIY, a iHIIA — HA cXif. Ha oxHiii BymuIi
Tpeba 30yayBaTH MIKOJYy, a HA 1HIINN — AUTSIYAN CaJOK Ta MPOKJIACTH MK HUMH Jopory. Ha
AKiM BIACTaHI BiJ IIEHTpa CIiJ PO3MICTHTHU iX, 00 J0Opora Mi>xk HUMHU Oynia HalKOpPOTIIOIO,
SIKIIO TUTOIIA TPUKYTHHUKA, OOMEXEHOTO TPhOMa BKa3aHUMH JIOPOTaMH, Ma€ JOpiBHIOBATH S ?
VYV maxoBoMy TypHipi Opayin y4acTh 2 Y4HI ChOMOTO KJIacy 1 KiJIbKa y4HIB BOCHBMOTO KJIacy.
CeMukiiacHUKM HaOpanu 8 O4YOK, a KOXKHUN BOCHMHUKIIACHUK — TOpiBHY. Bimomo, 110
KOXKHUU 3 KO)KHUM T'paB oJIuH pa3. CKIJTbKH BOCBMHUKJIACHUKIB Opajii y4acTh B TypHipi ?
Yepe3 MicTo 4 mpoxoauTh Marictpaib. Ilix sSIKUM KyTOM 10 MaricTpaii CiiJ MPOKJIacTh
nopory 3 cena B, mo06 yac pyxy Bix B 10 A OyB HaWKOPOTIINM, SIKIIO IIBHAKICTH PyXy IO
JI0pO31 BJIBIYi MEHIIIA IBUIKOCTI PyXYy 10 Marictpali.
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Yepes cenmo A, orodeHe 3 ycix OOKIB JIyramH, NpPOXOJIUTh TMpsiMa IIOCEHHA Jopora.
[ToceitHOI0 JOPOTOIO JII0IMHA MOKE PYXaTHCh 31 MIBHJIKICTIO 5 KM/TOJI, a JIyroM—3 KM/ToJ (Y
Oynb-skoMy HampsiMi). SIkuii Mapmpyr mae oOpatv JoAWHA, 100 sSKOMOra IIBHIIIC
NOTpanuTH 3 cena A 1o xyropa B, skwii nexuth Ha BifcTaHi 13 KM Bij cenma i SkM Bif
noporu?

[Ikosssp BUTPATUB JESKY CyMy TPOLICH Ha MOKYNKY MOPT(hens, aBTOPYUKH 1 KHUTH. SIKIIo O
noptdeb KOmTYBaB B 5 pa3iB JACIICBIE, aBTOpYYKa — B 2 pa3u JeIIeBIne, a KHura — B 2,5
pasu JemeBIle, HiX HAcIpaBidi, TO Ta XX MOKYyMKa KomTyBana 6 8 rpH. fAkmo 6 moprdens
KOIUTYBaB B 2 pa3u JeUleBlle, aBTOpydka — B 4 pa3u JelleBlle, a KHUra — B 3 pasu
JICTIEBIIE, TO 32 TY X MOKYNKY IIKOJIAp 3arutatuB 0u 12 rpH. CKUIBKH KOIITYE BCS TMOKYIKA 1
110 10pO’KYe: MOPTQEeb un aBTopydKa?

Sk BuOparm wicue i OyAIBHMITBA CTaHIi Ha NPSIMOJIHIMHINA 3aTi3HMIN, sKa
o0ciyropyBaTuMe HaceseHi IMyHKTH A 1 B, po3MillieHi Mo oHy CTOPOHY BiJ 3aJIi3HMIII, TaK,
1100 3aTpaTu Ha OYJIBHUITBO LIOCEWHUX JOPIT, IO CHOIY4aroTh MicTa A Ta B 31 craniiero,
Oyiu 6 MiHIMATBHAUMHE?

SIK onTHMAanbHO PO3OUTH IPAAKY NPSMOKYTHOI (popmu miomero 4 apu, 100 BUTpaTH Ha
oropoxy Oymnu miHiMansHIMH? PO3B’s13aTH 33129y Pi3HUMH CIIOCOOAMH.

Sxi mapameTrpu MaTMMe HWJIIHAP HAHOLIBIIOro 00‘€My, BUTOYECHHH 3 3aJaHOTO TPSMOTO
KpPYroBOro Konyca ?

Burpatn 3a rommHy Ha TIJIaBaHHA JAESKOTO CYAHA 3 JOBUIBHOIO CTaJlOK0 HIBHIKICTIO
CKJIaJal0ThCsl 3 ABOX YACTHMH: CTaJIOl, L0 JOPIBHIOE @ T'PH., 1 3MIHHOI, fIKa MPOMOpIiiiHa 10
KyOy MIBHIKOCTI TiaBaHHS (kKoediuieHT mnpomopiiiHocTi gopiHioe K, k>0). 3 sxoro
MIBUJKICTIO V TUIaBaHHS Cy/HA Oy/Je HAlleKOHOMHIIINUM, KO CYAHY HEOOX1THO MPOILTUCTH 3
MYHKTY A B MyHKT B, BIICTaHb MIX SIKUMHU JOPIBHIOE S?

3 myHKTiB A 1 B, po3TaloBaHWX Ha BYJIHILIX, SKI MEPETHHAIOTHCA Mix kyrom  60°,
OJTHOYACHO BMIK/KAIOTh JIBAa BEJIOCUIIEANUCTH B HampsAMKy nepexpects C. Uepes skuil gac
BIJICTAaHb MDDK HUMHU OyJle HAWMEHIIO, SIKIIO MIBUJIKICTh MEPIIOTro Beiocurnenucra — 15
km/roa, apyroro — 12 km/ron, AC=9 km 1 BC=6 km?

JIst OropoKeHHs MPSIMOKYTHOTrO KBiTHHKA € | moroHHux merpiB citku. OmHa i3 CTOpiH
KBITHMKA MPUJISATa€e A0 CTIHU. SIKMMU NMOBHHHI OyTH CTOPOHM LIbOI'O KBITHHMKA, 11100 BiH MaB
HaiOL1bIy TUTOINTY?

[Tonepeunuii nepepi3 BIAKPUTOTO KaHaIy, 110 M1JBOJAUTH BOIY /10

TypOiHH, Mae GpopMy piBHOOIYHOI Tpamewii (HUKHS OCHOBAa MEHIIA A\ / D
BepxHbOi). [Ipu gxoMy KyTi Haxuily ¢ OOKIB «MOKpUI MEpUMETP»

nepepisy (nopxuHa namanoi ABCD) Oyne HaliMEHITUM, SIKIIO IJI0IIA
nepepisy ABCD Boam B kaHami JIOPIBHIOE S, a piBEHb BOJIHU A
nopisaroe h? B C

VY miBkpyr paaiyca R BmucaHo piBHOOIYHY Tpamelilo Tak, [0 OfHA ii OCHOBa 30iraerbcs 3
niamerpoM. SIke 3HaueHHs KyTa ¢ IMpH OCHOBI Tparelii, 110 Mae HalOUIbIINi nepumerp?

Cepen ycix IpSIMOKYTHHX TPUKYTHHUKIB IDIONI S 3HAWTH TOM, /IS SKOTO TUIOIIA OITMCAHOTO
Kpyra Oyzie HaltMEHIIOIO.

Jlisi muIBroBHX Kareropii ocid, fIKHM HaJaHO NPaBO CKJAAaTH BCTYIHI
BUIIPOOYBaHHsA (0co0M, 10 MOTPeOdYIOTh OCOOJMBHX YMOB CKJAJAAHHS
punpoOyBans) B HIIY imeni M. II. lparomanoBa 3a pimennsm IlpuiimaiabHoi
KOMicil CTBOPHOIOTBCA  0CO0JIMBI  YMOBM Ul  TPOXOMKEHHSI BCTYIIHHX
BHUIIPOOYBaHb.

CTPYKTYPA BLIETY BCTYINHOI'O ®AXOBOI'O BWIIPOBYBAHHS
(CHIBBECIIH)



Haunionanbumii negaroriunuii ynisepcuret imeni M. I1. Jlparomanosa

®DizuKo-MaTeMaTHYHUN PaKkyJabTET

Cmynenwv:_mazcicmp
Lanysv 3nanv: 11 Mamemamuxa i cmamucmuxa Bcerynne gpaxose

Cneyianvnicms: 111 Mamemamuxa BUIIPOOYBaHHS

Ha 6a3i cmynens/OKP: 6axanasp, cneuianicm

EK3AMEHAIIMHAM BJIET Ne 1

1. Mmuorowrenn Han uyuciaoBuMu mnoiasmu: C, R, Q (3BiZHICTP Ta HE3BIIHICTD,
KaHOHI4YHa Gopma). OCHOBHA TeopeMa aJireopu.

2. BzaemHOOOepHEHI omeparlii y MaTeMaTHII.

3. Meroanka BUBYCHHS TOTOKHHUX TIEPETBOPECHB 1ppaIliOHAIbHUX BHPA3iB.

4. UYu mamexars Toukn M, (2,-13), M,(33-2), M,(-10;2), M,(a;b;-1) onHii

) . A2x -4 o o . )
IUIOIINHI, AKII0 a= Ilms—, b - Meummi micHHUHN KOp1Hb MHOTOYJICHA
X—8
X—2

f(X)=x*+x>+x*+3x-6.
5. 3 ycix NpSAMOKYTHUX TpPHUKYTHHUKIB 13 3aJlaHOI0 IUIOIICI0 S 3HAWTHU TaKui,
TINOTEHYy3a SKOT0 Ma€ HAaWMEHIITY JOBXKHHY.
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