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1. TIOSACHIOBAJIBHA 3AIINCKA

MeToro 10JaTKOBOTO BCTYMHOTO BHUMPOOYBaHHS 3 MAaTEMaTUKU € KOHTPOJIb
PIBHS 3arajbHOI MaTeMaTHYHOI KYJbTYpH 1 INepeBipka (akKTUYHUX 3HaHb, YMiHb Ta
HAaBUYOK 3 (YHJIAMEHTAILHUX PO3JUIIB MAaTeMaTUKA Ta METOJAMKHA HaBYaHHS
MaTE€MaTUKH, sKi € O0a30BUMHU JUIsl YCHIIIHOTO TMPOJOBXKEHHS HAaBYAHHS JUIs
JIOCATHEHHSI OCBITHBOTO CTYIEHS «marictp» 3a cnerianbHocTsiMu 1131Ipuknagna
MaTeMaTHKa.

[Iporpama m07aTKOBOTO BCTYIMHOTO BHUMIPOOYBaHHS MICTHTh OCHOBHI 1
HaWOLIBII BaXKIUBI B 1ACHHO-TCOPETUYHOMY 1 MPAKTUYHOMY BI1JHOIICHH1 MUTAHHS 3
KypCIB JIIHIMHOI anreOpu, aiaredpu 1 Teopii uuces, aHAMTHYHOI 1 AudepeHIiaabHOoT
reoMeTpiid, MaTeMaTUYHOTO aHali3zy, AudepeHIladbHUuX pPIBHSIHb, KOMILIEKCHOIO
aHaii3y, Teopii WMOBIPHOCTEM 1 MaTEMaTUYHOI CTATUCTUKH, METOJMKH HaBYaHHS
MaTEeMaTHKH.

Ex3amMeHOBaHI TMOBHMHHI BOJIOAITH TEOPETUKO-MHOKMHHOIO 1 JIOTIYHOIO
CUMBOJIIKOIO, OCHOBHUMHU TIOHATTSMU alreOpu 1 Teopii uncen (anredpaiyHa onepartis,
rpyna, Kuablle, TI0J€, BEKTOPHMM TMpOCTip, JiHIMHA 3aJeXKHICTh 1 JIHIAHA
HE3aJIeKHICTh, 0a3uc 1 PO3MIPHICTH MPOCTOPY, JiHINHI OMepaTopu, MATPHUIll 1
BU3HAYHUKHU, MPOCTI YUCIA, MOAUIBHICTh, KOHTPYEHIlli, MHOTOUYJICHN); MaTU YiTKE
ySBJIEHHS MPO OCHOBHI YHUCJIOBI CHUCTEMH 1 iX OYyJIOBY, BOJIOAITH HaBUYKAMU
pO3B'SI3yBaHHS CHUCTEM JIHIAHUX  pIBHSHb, 3HATH OCHOBHI  apu(MeTHuHI
3aCTOCYBaHHS TE€OPii KOHTPYEHIIIH.

Ex3ameHOBaHI MalwTh OyTH O3HAHOMJIIEHUMM SIK 3 TPYIOBOI, TakK 1 31
CTPYKTYPHOIO TOYKOIO 30py Ha F€OMETPII0, 13 Cy4YaCHUM AKCIOMaTUYHUM METOOM,
OCHOBHMMHM (hakTamu reometpii JloOaueBChKOro; Matu 3arajbHl YSBIEHHS HPO
eJIEMEHTH O0araToBUMIpHOT TeoMeTpii adiHHOTO 1 EBKJIIAOBOrO MPOCTOPIB, Pi3HI
HEEBKJIJIOBI T€OMETpii; BMITH 3aCTOCOBYBAaTH TEOPETUYHI 3HAHHS HA TMPAaKTHIIL,
30KpeMa, A0 JOBEICHHS TEOPEM 1 PO3B‘S3aHHS 3a7ay LIKUIBHOTO Kypcy T'€OMETpii;
BUKOPUCTOBYBATH 3HAHHS TOMOJIOTI MPU O3HAYEHHI JIiHIM, MOBEPXOHb, TOBEPXOHD 3
MEKEI0, T€OMETPUYHOTO Tina, Tommo. Ile o3Hayae, mo npu BIAMOBIAI €K3aMEHOBaHI
MOBUHHI TPOJAEMOHCTPYBATH JIOCTATHHO IIMPOKHA TOTJISAJ Ha TEOMEeTpito Ta ii
METO/M, a TaKOXX Ha EJEMEHTapHy T'E€OMETPII0 3 TOYKH 30PYy BHINOi, TOTOBHICTH
BUKJIAIaTH HIKIJIBHY T€OMETPil0, HE3aJeKHO BiJI TOTO Ha SIKId aKCiOMAaTHIll BOHA
noOy/10BaHa, TOOTO TOTOBHICTh MPAIOBATH B IIKOJII 3a OY/1b-SIKUM TTOCIOHUKOM.

Ex3ameHoBaHI TOBWHHI BOJOMITM OCHOBHHMH TOHSTTSMHA MaTE€MaTHYHOTO
aHami3y ((yHKIIis, TOCHII0BHICTb, Psil, TPAHUIIlS, HETIEPEPBHICTD, MOX1HA, IHTETPAJI,
Mipa); MAaTU YiTKE YSBJIEHHA NPO METPUYHUU MPOCTIP Ta OCHOBHI €JeMEHTapHI
GyHKIT AiMCHOT Ta KOMIUIEKCHOI 3MIHHOi; BOJIOAITH HaBUYKaAMU OOYHCIIECHHS
IpaHuIlb, TOXIJHUX, IHTErpayiB; BMITH PO3B'I3yBaTH HAWUNPOCTIII  TUIH
nudepeHiiaTbHuX — pIBHSHb, 3HATH  3aCTOCYBaHHS  AU(EpPEHLIaTIbHOro0  Ta
IHTErpaNbHOTO YHCIEHHS, a TaKoX Ju(EepeHLIaTbHUX PIBHAHb O PO3B'SA3yBaHHSA
NpaKTUYHUX 33/1a4.



Ex3amenoBaH1 MarOTh BOJ'IOI[iTI/I 3HAHHSAMU 13 3arajbHOil MCECTOJUKHN HaBYUaHHA

MaTEeMaTHUKH, METOJANKNA HaBYaHHS MaTEMAaTUKH B 5-6 Kiacax, aareOpu 1 reoMeTpii B
7-9 xnacax, BMITH pO3B’s3yBaTH METOINYHI 3a1a4i.

[Iporpama 101aTKOBOrO BCTYIMHOTO BHUIPOOYBAHHS MICTUTh TpU TPYNH

3aBJaHb:

3aBAaHHA 1,2 i 3KOHTPOIIOIOTb3HAHHA OCHOBHUX (hakmie meopiiMaTeMaTUIHUX
KypCiB, 3[aTHICTh iX OIEPaTHUBHO BIATBOPIOBATH, GIOYYBAMU B63AEMO38'130K 1
OpraHiyHy €JIHICTh MOHATH, (PaKTIB Ta Teopiil. 3MICT LUX 3aBJaHb YEPIAETHCS 3

nyHKTy 4.1. “TeopeTnyHi MUTaHHS 3 MATEMaTUKHU ;

e 3aBIaHHA4B

TECTOBIA(DOPMIKOHTPOIIOE3HAHHAOCHOBHUX P AKMIBMeopiliMaTeMaTUIHUXKYPCIB.

3MICTIILOTO3aBAAHHAYEPIIAETHCS 3

yHKTY4.2.

NepPEeBIPKUPIBHIMATEMATUYHOIKYJIBTYPH;

2. KPUTEPII OLIIHIOBAHHSI 3HAHb ABITYPIEHTA HA BCTYITHOMY
DPAXOBOMY BHUITPOBYBAHHI
(TIJIBKH JIJIS1 TPOMAJISIH YKPATHI)

“3aBmaHHsg JUTS

3a wxanow | Busnauenns Xapaxkmepucmuka 6ionogioeil adbimypiecnma
YHi6eépcumem Ha NUMAHHA Ha NUMAHHA
y meopemuuHo20 3mMicmy RPAKMUYHO20 3MicmY
0-99 Hu3zvkuii A6iTypieHT He ycBiioMitoe  |OOcsT po3B'si3aHUX 3a7a4
Ganu 3MICTy IUTaHHS Oliery, <50%. V¥ abitypienTa
TOMY HOTO BiIIOBIIH BIJICYTHS TIPOCTOPOBA
HE Mae YHBa HeOoOX1aHa I
0e3nocepeTHbOro pO3B'sI3yBaHHS 3a/1a4i.
BITHOIIIEHHS 10
MTOCTaBJICHOTO MU TAHHS.
HasiBHa moBHa  BiJICYTHICTh
YMIHHS MIDKYBAaTH.
100-139 | 3a0o¢inbrui |Bianosinl Ha muTanHs OuteTy |OOcsAr po3B's3aHUX 3324
Ganie HOCSITh 3 y Mexxax 50-75%.
(parmeHTapHuil Xapakrep, |AOITypi€HT IIOTaHO
XapaKTePU3yOThCs BOJIOJI1€ TpadiuHUMHU
Bu:[TBopeHH;[M 3HaHb HA PIBHI |3aco0amu
3amam'siTOByBaHHSI. BIITBOPCHHS ITPOCTOPOBUX
AOITYpi€HT TIOBEPXOBO BJIACTUBOCTEHN MPEIMETIB
BOJIOJIIE YMIHHHM HA TIOIIMHI
MIpKyBaTH, HOTO
BIJIOB1/I1 CYTPOBOIKYIOThCS
JPYTOPSIIHUMH
MIPKYBaHHIMH, K1  1HKOJIU
HE  MaloTh
0e3mocepeIHbOro
BIJIHOIIICHHSI J10 3MICTY
3amUTaHHS.
140- Jocmamnuiii |Y BiI[HOB:iI[HX Ha O06csr
169 6aiie MUTAaHHS OLIeTy . MIPAaBUJIBHO PO3B'sI3aHUX
JIONTYCKAKTHCA  HECSKI 3agad  >75%. Pe3ynprar




HETOYHOCTI  abo pO3B'sI3yBaHHs 3a/1a4i
MIOMHUJIKY HEMIPHHLIMIIOBOTO  |MICTUTh  OKpeMi
xapakTepy. AOITypieHT HETOYHOCTI 1
JICMOHCTPY€ PO3YMiHHSI HE3HAYHI TOMUJIKH.
HABYAJIBHOTO MaTepialy Ha
piBHI aHaJi3y BIaCTUBOCTEH.
[TomiTHE mparHeHHs
abITypieHTa JIOTTYHO
PO3MipKOBYBaTH IPH
BIJIMOBI/II HA TUTaHHs OlyeTa.

170-200 Bucokuii A61Typ1€HT Jla€  TIOBHY OO0c¢sr

Ganie 1 pO3rOpHYTY  BiIMNOBiIb MPaBUIILHO PO3B'sI3aHUX
Ha MTUTaHHS O1IeTYy. Woro 3amau =100%. Koxxna
BIAMOBIAL CBIA4aTh PO  [pO3B'sA3aHa 3ajaua
PO3yMIHHS HABYaIBHOTO CYTIPOBOIKYETHCS
marepiaily Ha plBHl aHai3y |rpyHTOBHHM
3aKOHOMIPHOCTEH, MOSICHEHHSIM. AOITYpi€EHT
XapaKTePH3yIOThCs 0e3 TOMUJIOK BIATBOPIOE
JIOTTYHICTIO 1 HOCIIIOBHICTIO  |[IpOCTOPOBI BAACTHBOCTI
CYJI’KE€Hb, 0€3 BKIIOUSHHS IpeAMETIB  HA IIOIMHI

BUIIAAKOBUX 1 BUOAJaHHA
ICTOTHUX 3 HUX.

SAxio abiTypieHT mij 4ac BCTYIMHOTO BUIPOOYBaHHS 3 KOHKYPCHOTO MPEIMETy
HabpaB 0-99 OamiB, TO JaHa KIIBKICTh OajliB BBAXKAETHCSA HE JIOCTATHBOKO IS
JOMYCKY B y4acTi y KOHKypcHOMY Bioopi 1o HITY imeni M. I1. JIparomanoBa.

OmiHioBaHHSI PIBHS 3HaHb aOITYpIEHTIB MPOBOJUTHCS KOXXHUM 13 YJICHIB
IIPEIMETHOI KOMICIT OKpPEMO, BIJIMOBITHO 10 KPUTEPIiB OL[IHIOBaHHA. 3arajibHUW Oan
OLIIHIOBAHHS PiBHS 3HaHb a0ITypi€HTa BUBOAMTHLCS 3a PE3yJibTaTaMH OOrOBOPEHHS
YIeHaMH KOMiCii OCOOMCTHMX OLIHOK BIANOBiAEH abiTypieHTIB. bamu (OLiHKH)
BCTYIHOTO ()axOBOTO BUMPOOYBAHHS BUTOJIOLIYIOTHCS TOJIOBOIO MPEIMETHOI KOMICIT
yciM abiTypieHTaM, XTO IPUIIMaB y4acTh y BUMIPOOYBAHHI IMICIIs 3aKiHYEHHS 1CTTUTY.

3. KPUTEPIi OIHIOBAHHS CIIBBECIJIU

daxoBa KOMICIsI aHAJI3y€ PE3yNbTaTH CHIBOECIIM METOJIOM EKCIEPTHOI OIIHKH ¢
KOJICTIAJIbHO TIpUAMae pIIIeHHS: MPO «PEKOMEHIOBAHO 10 3apaxyBaHHI» ab0 «HE
PEKOMEHIOBAHO JI0 3apaxyBaHHs», 3 ypaXyBaHHSIM CIIBOECIU 3 MOBU (YKPaiHCHKOI,
POCIICBKOI).

4. 3MICT JOJATKOBOI ITIPOTPAMHU ®AXOBOI'O BUTIPOBYBAHHSI
(CIIIBBECIIN)
4.1. TeopeTH4Hi NUTAHHSA 3 MATEMATHKH



4. 1.1. Anre0pa i Teopist yuceJ

1. BigHomeHHs ekBiBaJeHTHOCTI. Teopema mpo 3B’ 30K MK B1IHOIIEHHSIM
€KBIBAJICHTHOCTI HA MHOXHUHI1 1 pO30UTTAM MHOKUHU Ha KJIACH.

2. Teopema npo 100yBaHHS KOPEHS 1-TO CTENEHS 3 KOMIUIEKCHOTO YHCIIA.

3. JliHiiiHa 3aJIeKHICTS 1 JTiHIHHA He3allexHICTh. OCHOBHA TeopeMa IMpo JHIAHY

3aJIEKHICTb.

Teopema Kponekepa-Kanenni (Kputepiii cymicaocti CJIP).

KpamepiBcbki cuctemu JTiHIHHUX piBHSIHB. Teopema Kpamepa. @opmyinu

Kpamepa.

6. JliniitHi npoctopu. Po3mipHicTh Ta 6a3uc JiHIHHOTO pocTopy. Teopema mpo
JIOTIOBHEHHSI JIIHIHO HE3aJIe’KHOT CUCTEMHU BEKTOPIB /10 0a3HUCy MPOCTOPY.

7. Ilpouec oproronamnizaiii. Teopema mpo iCHyBaHHS B €BKJII0BUX MPOCTOPAX
opToroHaJibHUX 0a3uciB. OpTOHOPMOBaH1 0a3UCH.

8. JliwiiiHi onepaTopu. Martpuiis JiHIHHOTO omnieparopa. Teopema mpo
3HAXO/KEHHS 00pa3y BEKTOpa IiJT AI€I0 JIHIHHOTO ONepaTopa.

9. Teopema mpo cyMy panry i nedekrty JIiHIHHOTO oreparopa.

10.Teopema mpo 3B’A30K MK BIACHUM 3HAUYEHHSIM JIHIHHOTO omepaTopa i
XapaKTEPUCTUYHUM KOPEHEM I[LOTO OIepaTopa.

11.Teopema mpo AiJIE€HHS 3 OCTa4€r0 Ha MHOXKHWHI [] IIIJTUX YUCEN.

12.HCJ1 1 HCK uinux yucen. IcHyBaHHS, KIJIbKICTb, CIIOCOOM BiIITyKaHHS.
Anroput™m EBkitifa.

13.KourpyeHntiii 3 oHUM HEBiIOMUM. TeopemMa mpo YUCiIo PO3B’SI3KiB
KOHTPYeHIIli 1-To CTeneHs 3 OTHUM HEBIJOMHM.

14.Yucnogi ¢pyukiii ¢(n),o(n),z(n). Lina i 1podoBa gacTUHU AIHCHOTO YHCIA.
Teopema npo MyIbTUILUTIKATUBHICTH (yHKIIT Efinepa.

15.I'pyna, miarpymna, HopMajibHa MiArpyna (03HadyeHHsl, npukiaam). Kpurepii
HOpMaJbHOI miArpynu. @akTop-Tpyma.

16.Kinb1e, miakisibiie, inean (o3HaueHHs, npukiaan). Kpurepiit ineany. dakrop-
KUIBIIE.

17.T'omomopdizm (i30Mopdizm) rpym (Kisietb, o). OCHOBHA Teopema Mmpo
rOMOMOP(}13M TPYIL.

18.0OcHoBHa TeopeMa MPO CUMETPUYIHI MHOTOWJICHH.

19.MHuorouienu 3 parioHanbHUMU Koedimientamu. O3Haka Eiizenmreiina.
PamionanbsH1 KOpeHi MHOTOWIEHA 3 paIllOHATPHUMH KOe(IiliEHTaMH.

20.Teopema npo OyAOBY MPOCTOTO anreOpaiyHOro po3IMUPEHHS MOJIS.
[To36aBneHHs Bij anreOpaidHoi IppallioOHaIbHOCTI B 3HAMEHHUKY JIpo0y.

o b

4.1.2. I'eomeTpist

1.

Teopemu mpo anreOpaiuHi BIIACTUBOCTI Ta TEOMETPHYHI 3aCTOCYBaHHS
CKaJIIpHOT0, BEKTOPHOT'O Ta MIIIAHOTO J00YTKIB.

Teopemu mpo BiJICTaHb TOYKH JI0 MPSMOI HA IUIONTKHI 1 B IpocTopi. Bigcrans Mixk
MUMOODKHUMH MPSMUMHU.

Teopema mpo ¢oxanbHi BIACTUBOCTI einca, rinepoosnu ta napabonu. [lomsphi
PIBHSIHHSI KOHIYHUX TEpepi3iB.



10.

11.

12.

13.

14.

15.
16.

17.
18.
19.

20.

Teopema mpo ONTHUYHI BIACTUBOCTI MapaboIIn.

Teopema npo kinacu@ikaiio eHTPAIbHUX alreOpaidyHuX KPUBUX 2-TO TMOPSIIKY.
['pyna adpinHUX NEpeTBOPEHb IUIOMUHU Ta 11 miarpynu. OCHOBHa Teopema Mmpo
a(iHHI TIEpETBOPEHHS.

Teopemu Illans npo kinacudikalio pyxiB IUIONUHU.

['pynma meperBopeHb MOAIOHOCTI IUIOMIMHU Ta 1 miarpynu. Teopema mpo
CTPYKTYpPY MEepETBOPEHHS MOIOHOCTI.

TeopemMu mpo TeOMETPUYHHUHN 3MICT JIIHIMHUX HEPIBHOCTEH 3 JBOMA 1 TphoMa
3MIHHUMH.

Teopemu mpo 1eHTp anrebpaiuHoi MoBepxHI 2-ro Topsaky. Kacudikarris
MOBEPXOHB 32 KUIBKICTIO IIEHTPIB.

Teopema Tmpo HECyNepewIMBICTh AaKCIOMAaTUKU Beiss TpbOXBUMIPHOTO
€BKJIIJIOBOTO MPOCTOPY.

Kpurepiit po3B'si3HOCTI 3a/1a4 Ha TOOYAOBY ITUPKYJIEM Ta JIHIHKOIO.

3o0paxxenHst MHOrorpanHukiB. Teopema Ilonbke-IlIBapia.

Manuii Ta BeaMKUWA NpuHUUIU JBoicTOCTl. Teopemu Jlezapra Ha IJIOIIMHI 1 B
IPOCTOPI.

®opmynu PpeHe 111 NpOoCTOPOBOI KPUBOI.

Tunu Touok Ha riajakiii moBepxHi. TeopeMa Mpo 3B'A30K raycoBOi KPUBU3HHU 3
Koe(dilieHTaMH MepIIOoi Ta APYroi KBaJIpaTUYHUX (POPM IMOBEPXHI.

Kpurepiii HenepepBHOCTI BiJI0OpaK€HHS TOMOJIOTTYHUX MPOCTOPIB.

Knacudixkariis TonosorivHo npaBWIbHIX MHOTOrpaHHUKIB. Teopema Elinepa.
B3aemue poswmimienHs npsmux Ha TuiomuHi JloGaueBchkoro. Teopema mpo
BIJICTaHb MDXK MTapajieIbHUMH NPSIMUMHU Ha ruionuHi JlobadeBchKoro.

Teopema icHyBaHHs (0€3 JOBEICHHS) 1 €IWHOCTI IUIONII MHOTOKYTHHKA.
PiBHOBENHKICTh Ta PIBHOCKIIAJIEHICTh MHOTOKYTHUKIB. Teopema bounbsii-1'epBina
(6e3 moBeneHHS).

4.1.3. MareMaTUYHHUN aHAJII3

1.

2.

~

Mexi yucinoBux MHOXHMH. Teopema Mpo ICHYBaHHS TOYHOI BEpPXHBOI (TOYHOI
HUKHBOT) MEK1 MHOXKUHHU.

Teopema Tpo iCHyBaHHS TPaHUIIlI MOHOTOHHOI Ta OOMEXKEHOI MOCIIiIOBHOCTI.
Yucno e.

34nceHHl MHOXKMHM Ta iX BJIACTUBOCTI. TeopeMu NpoO MOTYKHICTh MHOXUH
LIJTUX, palllOHAIbHUX Ta aJlreOpaiuHuX Yuced.

KonTtunyanbai MHOXMHHU. Teopema NpO HE3YUCICHHICTh MHOXHHH TOYOK
Biapiska [0, 1]. TIpukiaam KOHTUHYaIbHIX MHOKHH.

Teopema bonbiiano—Beiiepmtpacca mpo iCHyBaHHA YacCTKOBUX TPAaHHIlL IS
YHCIIOBO MOCIITOBHOCTI.

Pi3H1 03HaueHHs rpaHuill PyHKIIT B TOYLlI Ta IX €KBIBAJIEHTHICTb.

[lepmia 1 gpyra Ba>kJIMB1 TPAHMII Ta HACTIIKH 3 HUX.

BnactuBocTi pyHKIIIH, HETIEPEPBHUX HA BIJPI3KY.



9. Teopema 1npo iCHyBaHHS, MOHOTOHHICTb 1 HEMIEPEPBHICTh 00EPHEHOT QYHKIIIT AJIs
(yHKIIiT, BU3HAYEHOI Ha BiJpi3Ky [a, b].

10.OcHoBHI Teopemu qudepeniiansHoro uncnenus (Poms, Jlarpanxka, Komi).

11.JlokanpHi ekcTpemyMu (YHKINT oHi€i 3MiHHOI. HeoOxinHa ymMoBa eKCTpeMyMy.
JlocTaTHI YMOBU €KCTPEMYMY.

12.®opmyna Teimopa s GyHKIID omHiei 3MiHHOI. Pi3H1 (opMH 3aJMIIKOBOTO
YJIeHa.

13.Knacu ¢ynkuiid, iaTerpoBHux 3a Pimanom. Teopema mpo i1HTETpOBHICTH
HenepepBHOT PyHKIII.

14.Bu3zHaueHunil iHTErpaji 13 3MIHHOI BEPXHBOIO MEXKEIO0 IHTerpyBaHHs. IcHyBaHHS
nepBicHOI HenepepBHOi (yHKIT. Dopmyna Herorona—JIelOHima.

15. locTaTHi yMOBH 301’KHOCTI 3HAKOAOJATHUX YUCIOBHUX PSIiB.

16.3nako3minHI psaau. Teopema JleiOHima. AOGCOTIOTHO Ta YMOBHO 301KHI YHCIIOBI
pSaM Ta iX BIACTUBOCTI.

17.1ToToukoBO 1 pIBHOMIPHO 30DKHI (PYHKIIOHAJIbHI TOCTIAOBHOCTI 1 PSIu.
BnactuBocTi piBHOMIpHO 301KHUX (DYHKIIIOHATBEHUX PSIIB.

18.HeoOxigni ymoBu mudepeHiiioBHOCTI ¢GyHKIII Oarathbox 3MiHHHMX. JlocTaTHs
yMOBa TU(epeHIIIHOBHOCTI PYHKIIIT OaraTboX 3MIHHHUX.

19.TlonATTS creneHeBOro psmy. PO3BUHEHHS OCHOBHUX €lIeMEHTapHUX (YHKIIN y
CTETICHEBUM PSI.

20.Teopemu Komri—Anamapa 1 AGenst nist GyHKIIN TIACHOT 1 KOMITJIEKCHOT 3MIHHOA.
[HTpBaI 1 KPyT 301KHOCTI.

21.TlonstTss MeTpuyHOTO TIpocTopy. [Ipuknagn MerpuuHoro mpocTtopiB. Bigkpwuri i
3aMKHEHI MHOXHHH B METPHUUHUX MPOCTOPAX Ta iX BIACTUBOCTI.

22.1loHATTA TIOBHOTO METPUYHOTO MpocTopy. [loBHOTA METPUYHUX MPOCTOPIB

R

n?

L, Crap)-
23.KoMmmakTHI MHOXXMHH B METPHUYHOMY TipocTopi. Kputepiii KOMIAKTHOCTI

MHOXHHH B ripoctopi R".

24. Teopema banaxa nmpo cTHCKyr04i BioOpakeHHs Ta 11 3aCTOCYyBaHHSI.

25.Teopema npo 3B 30K MiXk IHTErPOBHICTIO 3a PiManoM Ta 3a Jleberom.

26.Pi3H1 Buau 301KHOCTI (PyHKIIIOHAIBHUX TOCIIIIOBHOCTEM Ta B3a€EMO3B 30K MiX
HUMU.

27 Ilousartsa moximHoi1 GyHKITT KOMIJIEKCHOI 3MiHHOI. KpuTepiit nudepeHiiiiioBHOCTI
GbyHKIII{ KOMIUIEKCHOT 3MIHHO.

28.InTerpansHa Teopema Korri.

29.Pi3H1 03HaY€HHs aHATITUYHOI (PYHKIIIT Ta X €KBIBAJICHTHICTb.

30.0OcHOBHaA Teopema Mpo JIUIIKK Ta i1 3aCTOCYBaHHSI 10 OOYUCIICHHS THTETPaiB.

31. JliniiiHa 3alleXHICTh: JiHIMHA He3aNexHICTh QyHKIii. Kpurepiit miniiHOT
HE3aJIe)KHOCT1 PO3B’SA3KIB JIHIKHOTO OJHOPIAHOTO Ju(EepeHLianTbHOoro N-ro
MOPSIIIKY.

32.CTpyKkTypa 3arajbHOTO PO3B’S3KYy JIHIMHOTO OJHOPIAHOTO Ta HEOJHOPITHOTO
nudepeHLiaTbHUX PIBHAHD BUIIOTO MOPSIKY.



33.JliniiH1 omHOpiaH1 AudepeHIiaibHl PIBHSHHS BHIIOTO MOPSAKY 31 CTaIuMU
KoeQIilieHTaMH.

34.Mimana 3a1a4a Jjist OAHOPIAHOTO PiBHSIHHS KOJUBAHHS CTPYHH.

35.3agaua Hipixse mis piBHssHHS Jlamnaca 1iist kpyra.

4.1.4. Teopis iMoBipHOCTEH

1.

[ToHSATTS WMOBIPHICHOTO MPOCTOPY. AKCIOMAaTHYHUHN MAXiJ J0 O3HAYCHHS
HMoBipHOCTI. B1acTuBOCTI IMOBIPHOCTI SIK (PYHKIIIT MHOKHHHU.

YmoBHi imMoBipHOCTI. [lomapHa He3aneKHICTh MOAIM Ta HE3aJICKHICTh MO B
cykynHocTi. @opmyiia moBHOI iMoBipHOCTI. Dopmyria baiieca.

[TocmimoBHICTH HE3aJIeKHUX  BUIPOOYBaAHb. ®opmyma  beprymi.
AcumnrotnyHa Teopema Ilyaccona.

[TocniioBHICTh HE3aNeKHUX BHUNpPoOyBaHb. JlokanbHa Teopema Myaspa-
Jlamnaca.

[ToHsATTS BUMAaAKOBOI BeMMUuHU. DYHKITiS PO3MOIITY BUMIAAKOBOT BETUIMHH T
ii BnactuBocTi. JleOeriBebka kinacudikaiiis GyHKIN po3noaiy.

MaremaTuyHe CHOMIBAHHS 1 JUCHEPCis BUIMAIKOBOI BEIMYMHU Ta iX
BJIACTUBOCTI.

HepiBHicTb leHceHa 1 MaTeMaTHYHUX CIIOAIBaHb Ta HACHIJIKH 3 HET.

3akoH BenwKkux uyucen (Tteopema bepHymt, Teopema YeOuioBa, Teopema
Mapxkoga).

[Tocunenwmii 3akoH Benukux uucen (teopema bopens, Teopema Kommoroposa)
Ta MO0 3aCTOCYBaHHS.

10.TToHsTTS MpPO LIEHTPAIbHY TPaHUUYHY TeopeMy. [HTerpanbHa Teopema Myaspa-

Jlanitaca Sk HACHIIJOK LIEHTPAlIbHOI TPAHUYHOI TEOpeMHU. 3acTOCYBaHHS
1HTerpanpHoi Teopemu Myaspa-Jlamnaca.

4.2. BABIAHHS J1JIS IEPEBIPKU PIBHA MATEMATHYHOI KYJbTYPU
4.2.1. Aaredpa i Teopis yuces

1. Ha muoxuui Mg ={1,2,3,4,5,6,7,8} 3amaru BigHOLICHHS EKBiBaJECHTHOCTI Ta 3HaiTH

KJIaCH €KBIBaJEHTHOCTI, BU3HAYEHI I[[UM B1JHOIIICHHSIM.

2. BusHauuTH, SKMMH BIACTHBOCTSAMH BOJOJI€ BiJIHONIEHHS L, 3ajaHe Ha MHOXKHHI

M ={12345}, sxmo:  p={@L1), @L2), 1), (33), 45), GA}. Un ¢ p

BIJHOIIICHHSAM €KBIBaJe€HTHOCTI? SIKIIO HI, TO 4YHd MOJKHA HOro [OIOBHHUTH [0

BITHOIIIEHHS €KBIBAJIEHTHOCT1?

3. 3HaiiTi BCi KOpeHi 3-ro cTeneHs 3 ynucna 8.

4. 3HaiiTi BCi KOpPeHi 5-T0 cTeneHs 3 yncia 32.

5. Posp’s3atu nsowieHHe pisusnus: (2 — 3+ 2i)° =12 + 2i.



6. BusHauuTH, 4M € 100yTOK A ,89383585584,8,1 WICHOM BU3HAYHHMKA JEAKOTO IOPSIKY.
SIk11o Tak, TO BUBHAYUTH HOr0 3HAK.

7. JloBectH, 1110 10OYTKOM JBOX IAPHHX ITiICTAHOBOK € MapHa ITiJCTaHOBKA.

1 2 3 4

2 4 1 3

8. 3HaiiTH NOPAIOK eleMeHTa a = ( ] B CHMETPUYHIHN IPYII MiACTAHOBOK S, .

. , X, + X, + X5 + X, =1,
9. Po3B’si3aTu cUCTEMY JIIHIMHUX PiBHSIHB:
— X, =Xy — X3 — X, =-1.
10. 3naiiTi pyHIAMEHTAIBHY CHCTEMY PO3B’SA3KiB CHCTEMH JIHIMHUX OXHOPIAHHUX PIBHSHE:

2 a1l
-1 b O
11.Po3kacTé BU3HAYHHK 32 €JIEMEHTAMH TPETHOTO CTOBIIIIS: 0 1 )
c
-2 0 d 1
0 0O
12.3naiitu Bei Marpuri, komyratuBui matpumi: A=|1 0 0.
010
, X, + X, =3,
13.Po3B’s13aTi MATPUYHUM METOJIOM CHCTEMY PiBHSHb:
X, +2X, =5.

14.BusHauuTH yCHO JIHIMHO 3aJIe)KHOI0 YHM JIHIHHO HE3aJEKHOK € CHCTEMa BEKTOPIB:
a, =(237,521,43), a, =(37,51,44), a, =(8,57,49), a, =(7,8,9).

15.BusHaunti yCHO, JIHIHO 3aJCKHOI YM JTIHIHHO HE3aJEKHOI € CHCTEMa BEKTOPIB:
a,=1273),a, =(23,51,44), a, =(3,6,9).

16.BusHaunTH YCHO, JIHIHHO 3aJ€KHOK UM JIHIMHO HE3aJEKHOI € CHCTEMa BEKTOPIB:
a4, =0100,01, a, =(0,2,0,0,2), a8 =(0,0,3,0,3), a, =(0,0,0,4,4).

17.Cucrema BektopiB 8, a,, d; JiHIHHO He3ane)KkHA. BU3HAUMTH, JTIHIHHO 3aJ]€XHOI0 YH
JiHIHO HE3AIEKHOIO € cucTeMa ; + d,, d,?

18.BusHauuTy, siKa i3 CHCTEM JHIHHUX PiBHSHb:

X, + X, =1, . X, + X, + X5 =1,
! 2X; +3X, =2; 2%, +3X, + X3 =2;

X, + Xy + X3 =1,
B) < 2X; +3X, + X3 =2,
3X; +4X, +2X5 =3;

€ KPaMEpOBCHKOIO.



o _ X, + X, + X3 =1,
19.Po3B’s3aTH crcTeMy JTiHIHHUX PiBHIHb
X, + Xy +2X5 =2,

3a gmomoMororo hopmyn Kpamepa.

20.Bu3HaYHUK CHUCTEMH JIHIMHMX OIHOPIAHMX pIiBHAHBb pPiBHHUI Hym0. Yd Mae Taka
cHUcTeMa po3B’sI3KU?

21.BusHaunTH, 4¥ € cyMa JBOX PO3B'SA3KIB CHCTEMH JIiHIMHMX DIBHAHB PO3B’SI3KOM M€l
CUCTEMH.

22.BusHaunTH, 4¥ € JIiHiiHA KOMOIHAIis pO3B’SA3KIB CHUCTEMH JIHIWHUX OIHOPIiIHUX
PIBHSIHB PO3B’A3KOM I1i€1 CHCTEMHU.

23.Cucrema IiHIMHAX OXHOPIAHUX PIBHIHBb MA€ HECKIHUEHHY KiJIBKICTH PO3B’s3KiB. SIKuUM €
il BUBHAYHUK?

24.Panxn matpuni A timiiino HesanexHi. Yd 000B’SI3KOBO JIHIMHO HE3aJIEKHUMH € ii
CcTOBIII1?

25.Yu BipHE TBEpUKCHHS: Oyab-sKi IBI MaKCHMaJIbHI JHIHHO HE3aJeXHi MiICHCTEMH
JEAKOI CHCTEeMH BEKTOpIB MalOTh OJHAKOBY KUIBKICTH eJeMeHTiB? Binmosinb
OOrpyHTYBaTH.

26.Yu Moke oJHa 1 Ta K caMa CUCTEMA BEKTOPIiB MaTH JEKiIbKa pisHUX 6asucis. Bixmosigs
0OrpyHTYBaTH.

27.Y KoMy BHIIQJIKy CHCTEMa BEKTOPIB Ma€ €uHUI Gazuc?

11 01

28.Po3’s3atn  Marpuune piBasHHA: AXB=C, saxmo A= 0 1) B= 1 1)

2 3
1 2

29.TlepeBipuTH, YK YTBOPIOE JHHIMHUM MIANPOCTIP B apUPMETHYHOMY BEKTOPHOMY
npoctopi V,, MHOXHHa BCiX BEKTODIB, y KOXHOTO 3 SKHX yCi KOOPJAMHATH PiBHI MiX
coboro. ko Tak, 3HalTH loro 6a3uc 1 paHT.
30.3naiiTu 6a3uc i po3mipHicTs moas komiiekcuux uucen C Hax monem giicaux uncen R.
31.1Ilo mMokHa cKa3zaTW MPO JiHIHHY 3aJ€XKHICTH CHCTEMH, sKa CcKiaamaeTbes i3 1001
BEKTOpa npoctopy po3miprocti 1000?
X, +2X, — X3 =2,
32.JlocnianTy Ha CyMICHICTh CHCTEMY JIHIHHUX PIBHSHB < 2X; + X, — X3 =1,
X, +5X, —2X; =1.
1 2 1 0
33.Po3B’s3aTu MaTpu4He piBHAHHSA: X = :
2 3 2 -1
34.0prorounanizyBatu CHCTEMY BEKTODIB: a,=(12734), a, =(4,3,21),
a; =(5,5,5,5), 4, =(1,1,11).



35.JloBecTH, 1110 MOAIOHI MATPHUI[ MAIOTh OJHAKOBI BU3HAYHHKH.

36.Yu moxe miniiina o6omonka 100 BexropiB MaTu po3mipaicts 100? SIkmio Tak, T0o mpu
K1/ YMOBI 11€ B110yBa€eTbCs?

37.Iixgnpocropu U iV BekropHoro npocropy L, matots posmipnicts 6, U #V . 3uaiitu
po3mipHicTs ix nepetuny U |V ?

38.Iigmpocrip U eBkmimoBoro mpocropy E;, Mae posmipuicts 3. Yomy piHa: 1)
PO3MIpHICTH HOTrO oOpToroHanbHOrO mgomoBHeHHs U L 2) PO3MIPHICTh TEPETUHY
Uunu+?

39.3’sicyBaty, 4n € JiHIAHUM omeparop ¢, sKkuil IOBiIbHOMY BekTopy X = (X, X,) 3
apu()METHIHOTO BEKTOPHOTO IPOCTOpy V, CTaBUTH y BIAOBIIHICTH BEKTOP:
1) Xp=(Xp,%);  2) Xp=(X, %X, +1).
VY BuUMazKy NiHIKHOT 3aJIEKHOCTI 3HAWTH WOTO MAaTPUINIO B TOMY 0a3uci, B IKOMY 3aJIaHO
KOOpAMHATHU BEKTOPIB X 1 X .

40. Jliniiiunii omepaTop ¢ BekTOpHOro mpocropy L, B mesixomy Gasuci B{€,,€,,€;}

1 2 3
3amano matpunero A=|1 2 3. 3naiitu nedexr d = dim(Ker @) uporo oneparopa.
1 2 3
41. Jliniiiunii omepatop ¢ BekTopHOro mpocropy L, B nesxomy 6asuci B{€,,€,,..., €,}

3amano marpurero A. Yu icaye 1o Matpuni A obepHeHa, SKIIO:
1) nedpexr d =dim(Ker @) pisuuii 0;
2) nedexr d =dim(Ker @) pisuuii 1;
3) nedexr d =dim(Ker @) pisunii 7?
42 JliniiiHuit omepaTop ¢ BekTopHOro mpocropy L, B mesxomy Oasuci B{€,,€,,€;}
3agano Matpuiero A. 3uaiitn A, sixmo Bizomo, mo Kerg=L;.
43.Hexait ¢ i i — HeBUpPOJPKeHi NiHIiHI onepaTopu BeKTopHOro npocropy L,. Un moxe
OyTH BUPODKEHUM OIIEPATOPOM IIOTO TPOCTOPY OMEPATOP:
Do+y;, 2)@-y?
Yu € 11i onepaTopaMu JTiHIHHUMU?
44, Hexail ¢ — niHiliHHIl omeparop AiiCHOTO BEeKTOpHOTO mpoctopy L,. 3’scyBarth, um
MOKE OTEPaTop (P B I[bOMY IPOCTOPI:
1) He MaTu BIIACHHUX 3HAYCHB;
2) matu | BJIacHE 3HAUCHHS;

3) Martu 2 BIIaCHUX 3HAYECHHS,

4) MaTH 3 BJIaCHUX 3HAYCHHSI,



5) matu 4 i Gibliie BIaACHUX 3HAYCHB?

45. 3’sicyBati, un € simpo Ker@ noeinpHOro JiHIHHOTO omeparopa () BEKTOPHOTO

npocropy L iHBapiaHTHHM miApPOCTOPOM BiJHOCHO Omeparopa ¢ .

—

46.Bektopu a i b e BracuuMu BekTopamu siHiiiHOro oneparopa ¢ . JloBecTH, 1o JiHiliHa
000JIOHKA UX BEKTOPIB € IHBAPIAHTHUM H1JIPOCTOPOM BIJHOCHO (.

47.Yu MoOXe HyIb-BEKTOpP OYyTH BIACHHUM BEKTOPOM IIHIMHOrO omepaTopa ¢ Hal
BEKTOpPHUM HpocTopom L ?

48.VY 6asuci B{€,,€,,€,} BexropHoro npocropy L, marpuist A minifiHoro omeparopa ¢

A 0 O
mae Burnag A= 0 A, O [. Skumu € Bexropu €, €,, €; 1poro 6a3ucy BiTHOCHO
0 0 4,

orepatopa ¢ ?

49. Hexait ¢ — niHiiiHunii oneparop BekropHoro npocropy L,, B{€,,€,,€;} — neskuii
6a3uc 1BOro MpocTopy, npudomy €, =€, 6,9 =26,, €,¢ = 3€,. 3naiitn Matpuiro A
1IOT0 onepaTopa B 0asuci B.

50.Yu Gyne BexropHuii mpoctip L, Hax moxem aificHux uncen R eBkiifoBuM, SIKIIO 3a
CKaJSIpHHUIT 100YTOK TOBUTBHUX iforo BekTopiB X = (Xy, X5, X3), Y=(Y;, Y5, Y3) B34TH
4UCIO X; Y3 + Xy ¥, + X3y, ?

51.HaBecTu mpukiamu:

1) ckiHyeHHOT HealbeneBol rpyIH;

2) abeneBoi rpymu mopsinky N, e Ne N;

3) HeckiHYeHHOI HeabelleBol IrpyIu;

4) HecKiHYCHHOI abeeBoi IpyIy;

5) rpynu nopsiaky 2; 6) rpynu nopsaky 1; 7) rpynu nopsaky 4.

52.Yu icHyroTh HeabeneBi HUKIIYHI TpyIH?

53.3naiitu Bei migrpynu muktivaoi rpymu G =<a >, sxmo | a|=10.

54 .3HaiiTi po3KIIaa Ha CYMIXHI KJIaCH aJMTHBHOI TPYMH kX yucen Z 3a 1i miarpymnoro
napHux uncen 27 .

55.Hexait G — rpyna, H <G, ae H . Ilpwu sxiit ymosi a- H <G?

56.ToBecTu, 110 rpyra mopsaAKy 223 € MUK YHOIO.

57.Hexaii |G:H |=2. Tosectn, mo H <G.

1 2 3

1 3 2). JloBecTH, 1110

58.Hexait S; — cumerpuuyHa rpyma MiJCTaHOBOK, & :(

<a, >A3S;.



1 2 3

5 3 lj' JloBecTu, 110

59.Hexait S; — cuMeTpu4Ha Trpyna HiJCTaHOBOK, ad, :[

<a, ><S,.

60. 3uaiitu GakTOp-rpyIy agUTHBHOL IPYIH HIKMX Yynucel Z 3i ii miArpymnow mapHux IiIux
yncen 27 .

61.Hexait H = Kerp — sapo romomopdismy asox rpym, |H |=1. 3’scysaru, uu € nei
romoMop(}izM 130MopPizMoM.

62.Hexaii @ — romomop®i3M aguTHBHOI TPy ITUX yrcenl Z Ha MYJIbTHUILTIKATHBHY
rpyny T ={=1,1}. 3uaiitu supo Ker¢@ usoro romomopdizmy.

63.Hexaii ¢ — romomopdism rpymu G marpyny T, |G |=25, 1#| T |~ 25. 3unaiitu |T |.

64.Hexaii G =<a > — nuxiiuna rpyna nopsaky 4. 3agaru romomopdism @ rpymu G B
cebe, 1m0 He € i3omopdizsmom G Ha G.

65.3naiiTn KaHOHIYHUI po3KIIaz yncia 637.

66.BusnaunTy yKe mpocTUM yrciao 221.

67.3naiitu @(37800), ne @(h) — dynxuis Einepa.

68.3HaiiTi KiIbKICTh Ta CyMy HAaTypadbHUX JIIBHUKIB yncia 847.

69.BusHaunTit uu icHyrOTH mimi umcima X, Y Ttaki, mo 18X +12y=4? Bianosiame
OOrpyHTYBATH.
70.3Haiity octanHmo nudpy uncia 370

71.3uaiiTi Ki1ac TUIIKIB, 00epHEHUH 10 Kiacy: 1) Kf’) ; 2) K§4) :

. . 4
72.006’e1HaHHAM SKUX KJIACiB 3a MOAyJIeM 12 € Kiac JTUIIKIB K3( ).

73.CKisIbKY pO3B’SI3KiB Ma€ KOHIPYEHITISL:

1) 6x=8 (mod12); 2) 8x=6 (mod12); 3) 6x=12 (mod8)?
74.Y9u yTBOPIOIOTH MMOJIC MHOKWHH KJIACIB JIUIIKIB:

1) K@, K 2) K&, K, KP; 3y KW, KW KEP, K9
75.Po3B’s13atn kourpyenmuiro: 3X =1 (mod4).

76.JToBecTH, IO TUTBHUKH HYJISI HE MOXKYTb OyTH JTUTBHUKAMU OJJHHHUIII.

77.Hagectn mpukinax moias P rtakoro, mo Qc PcR, Q#P#R, ne Q i R —
BiJIMOBITHO TOJIS PAIliOHAIBHUX 1 NIHCHUX YHCET.

78.JloBecTw, 1110 B TOJI JAIIBHUKIB HYJIS HEMAE.

79.]JloBecTH, 110 B IO JIMIIIE IBA i€an: HYJIbOBUMI Ta OAMHUYHUIA.

80./loBectn, 1m0 B KOMYTaTMBHOMY KUIbLI 3 OJMHHUIIEI0 acOLIOBaHi €IIEMEHTH
MOPOJIKYIOTh TOM caMUii TOJIOBHUM 171€all.

81.V xinpii niiux urcen Z BUKOHATH TaKi Jii HaJ HOTO ilealaMu;



a) <4>+<6>; 6) <4>(1<6>; B) <4>-<6>.

82.HaBecTu mpuKIIaa IBOX HEHYJIbOBUX MATPHIIb, JOOYTKOM SIKHX € HYJIbOBA MATPHIISL.

83.V kimbui Z, = %Z 3HAWTH BCi IIJIBHUKA HYJIS 1 JIJIBHAKH OJUHHMIII.

84 .3uaiiTi BCi N € Z , 1uis SKMX Mae micie piBHicTh N+ <6 >=5+ <6 >.

85.BcTanoBUTH IPOCTUM UM CKIaAeHHM € 9ucio 13 3 kimeus Z[i].

86.4Iki 3 HACTYIMHKUX TBEP/KEHD PO KiJbIA € ICTHHHUMMU:
a) 001aCTh IITICHOCTI € (haKTOpiaJTbHUM KiJIbIIEM;
0) KUIbIIE TOJOBHUX 1€aiB € aKTOpiaJbHUM;
B) €BKJIIIOBE KiJIbIIE € (DAKTOPIaIbHHM;

T') KUTBIIE TOJIOBHUX 1I€aTiB € €BKIIIIOBUM?

0

&beQ}

a 0
87.Hexaii ¢ — BigoOpaxkeHHs Kbl TiaroHaabHUX Matpuib K = {( b]

a 0
0 b

JosectH, mo ¢ — romoMopdi3M, 1 3HaUTH HOTO SAPO.

Ha KiJbIle pamioHansHuxX yncena Q , mpuaomy (p(( j] =a s oyne-axkux a,0€Q.

88.Ckinbku MHOTOUWIEHIB MOXYTh OYyTH HAMOLIBIIAM CIIIBHAM TiTBHHKOM MHOTOYICHIB
f(X) ta g(X) B Kinbui:
a) Z[x]; 6) Z,[x]; ) Zs[x]; r) RIX]?
89.Yu mnst Oymp-skux muorouwnenis f(X) ta g(X) 3 kimbus Z[X] icuye ix HaiiGinbumii
CHUIBHUNA OUIBHUK?
90.V kinbui Z[X] BukoHyroThCS piBHOCTI:
(x+1)2 =x?+2x+1=(2x—-3)(3x—2) =(4x+ 4)°.
Yu He cymepeuyaTh BOHM TEOpEMi MPO €AMHICTh PO3KJIaAy MHOroujeHa Ha HE3BIJHI
MHOHHKH B Kinbii Zg[X]?
91.HaBecTu mpuKIIaa HE3BIAHOIO MHOTOYJIEHA PYTOTO CTENEHS Y KiJIbIIi:
a) Z[x]; 6) Zs[x]; ) Q[X]; r) C[X]?
92.5Iki 3 HacTymHUX TBEPPKEHb € BipHUMH 1 Oyab-sxkoro muorowiena f(X) 3 kimbus
QIx]:
a) sxmo T (X) mae panionansHuit Kopinb, T0 Bin 3Bigaui y Q[X];
0) sxkmo f(X) s3Bignmii y Q[X], To BiH Mae panioHanbHU KOPiHb;
B) sxmo T (X) 3eigamity Q[X] i deg f (X) =2, 1o Bin mac xopinb y Q ;
r) skmo f(X) seigamii y Q[X] i deg f (X) =4, 1o Bin Mae kopinb y Q ?
93.3HaiiTi HAOUIBINIMI CIIJIBHUM AUTBHUK MHOTOWIEHA 1 MOTO MOX1HOT:

a) f(x)=(x* =1 (x+ 2)**(x +5)*°%;



6) f(x)=(x* +)(x* =3)(x* +1), ne f(x)eR[X].

94.Jlns muorowrenis f(X)=Xx+1 i g(X)=x>+2 i3 Q[X] swmaiitu MHOroUICHH
o(x), r(x) iz Q[x], mo s3amoBodbusiors ymoBy: f(X)=g(X) -@(X)+r(X), ne
r(x)=0 a6o degr<degg.

95.Cepen HACTYIHMX OXHOWIEHIB BKAa3aTH Ti, AKi HE MOXYTh OyTH BUILUM YIEHOM JESKOTO

CHMETPMYHOTO MHOTOUJIEHA Ta BKA3aTH IPHYMHY:
) X XoXg; 0) XZXoXZ: B) XeXaXZ; T) Xy XZX,; 1) X{X5X2.

96. SIkuM € mose Po3KIIaay MHOTOUJIEHA:
a) f(x)=x%-09; 6) f(x)=x?-5;
B) f(X)=x3-2x+1; B) f(x)=x*-1?

97.1llo MOXHa CKa3aTH Mpo parioHambhi kopeni muorowrena f(X)=X*+4 Ta iioro
3BignicTs y Kinbii Q[X]?

98.He posB’sizyroun pisasiHES 3X° +17X —14 = 0, 3HaiiTH BeMYUHY BUPa3y:

3X{ +5X,X, +3X; + 11

, ne X;, X, — KOpEHI PIBHSAHHS.
2 2
AX; X,y + 44X, X5

99.111o MOHa cKa3aTH PO 3BiAHICTH aHOrO MHOTOWIeHa y Kibii Z[X]:
a) f(x)=x*—-2x*-8; 6) f(x)=x*+5%x%+6;
B) f(X)=x*—-12x* -16x—2; 1) f(X)=x"+5?

100. Ywu € anreGpaidHUM YHCIIO:

1-+13

a)?x’/g; 0)1+rx; B) :

T . . T
; r) COS— +isin =;
4 4

m) V3 -+2; e)1+2i?

1-1



4.2.2. I'eomeTpisn

10.
11.
12.
13.

14,

15.
16.
17.
18.
19.

20.

HazBaTtu npukiaay BiZHOLIEHb €KBIBAJIEHTHOCTI, $IKI BUKOPHUCTOBYIOTHCSI B T€OMETPIi
(6axxaHo 3 pI3HUX 11 PO3LIIB).

Tpu Bexropu da,, d,, d, TPHOXBUMIPHOIO BEKTOPHOTO MPOCTOPY JIHIHHO 3aeXHI.
Bekrop ¢, He BuUpaxaeTbes JIHINHO 4epe3 a, 1 d,. Uu BUIUIMBA€E KOJIHEAPHICTbd, 1
a,?

Uu € ymoBa d ||5 HEOOXI1IHOIO0, IOCTATHHOIO, HEOOXIJTHOIO 1 JOCTAaTHBOIO IS
a-b =alp|?

Uy npaBUIIbHA HACTYIIHA PiBHiCTb: (G -b)-¢=a-(b-¢) ?

Bekropu yTBOpPIOIOTH 3aMKHEHHH KOHTYp. Uum € BOHM komiuiaHapHumu? Jlatu
KOPEKTHY BIJNOBIJb 3 OOTPYHTYBaHHSIM.

BekTopr yTBOpPIOIOTH 3aMKHEHHH KOHTYp. UM € BOHHU JiHINHO 3aie:kHUMH ? JlaTth
KOPEKTHY BiJNOBIJb 3 OOTPYHTYBaHHSIM.

HeoOxiaHi, nocTaTHi, Y1 HEOOX1AHI 1 JOCTaTHI YMOBU BUpaXKa€ TBEPKEHHS: MIIIAHUM
00YTOK BEKTOPiB PIBHUM HYIIIO, SKIIIO BEKTOPH KOMILTaHAPHI?

Uu € yMoBa KOJIHEAPHOCTI BEKTOPIB HEOOXITHOI Mg TOro, 00 iX CKaJISIpHUIMA
n00yTOK OyB piBHUI 100YTKY iX MOayniB? A noctatHboro? Binnosiie oOrpyHTyBaTH.
CoopmynoBaTu TBEPAKEHHS MIPOTHIICKHE TAHOMY: SIKILIO TPU BEKTOPHU KOMILJIaHAPHI,
TO BOHHU JIIHINHO 3anexHl. OOrpyHTYBaTH HOTro ab0 CIIPOCTYBATH.

HazBaTtu 0OCHOBHI 3aCTOCYBAaHHS CKaJIIPHOTO 100YTKY B TeOMETpii.

Ha3BaTtu ocHOBHI 3acTOCYBaHHS BEKTOPHOTO JOOYTKY BEKTOPIB B T€OMETPIi.
CdopmymnroBat reoOMETPUYHI BIACTUBOCTI MIIIIAHOTO TOOYTKY BEKTOPIB.

Yy npaBUiibHO, M0 OyAb-SIKUH BEKTOp JIHIMHO 3aJIe’KHOI CHUCTEMH BEKTOPIB MOXKE
OyTH JIIHIMHO BUpa)XKEHUI Yepe3 pelITy BEKTOPIB CUCTEMU?

Yu € BexTOpH ad = (2;3), b= (— 1;0), ¢ = (2;—7) KOMIUTaHAPHUMHU ?

CdopmynroBaTs CyTh METOTY KOOPJMHAT Ha TIJIOIIHHI.

CdopmyntoBaTy 03HaAUYEHHS CHCTEMHU KOOPJIMHAT.

HasBatu koopauHATHI JiHIT OJISPHOI CUCTEMH KOOPIUHAT.

HazBaTtu ocHOBHI 3aj1a4i MOJISIPHOT CUCTEMH KOOPAMHAT B aHAJIITHYHIN reoMeTpii.
Slkum yMoBaM Mae 3aJOBOJIBHATH adiHHA cHCTEMa KOOPIMHAT Ha IUIOIMIMHI, 1100

dopmyna  BiACTaHI MDK  TOYKaMU Ml(xl; yl), Mz(xz; yz) Majga  BUIIIAX

2 2
|M\ M,| = \/(xl —x,) +(y—») ?
B womy cyth 3amadi "ckiacTu yMOBHU (aHAJITHYHI YMOBHU) 3aJaHHS T€OMETPHYHOTO

MicCLst TOUOK' ?
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Uu npaBuibHE TBEPIUKECHHS: SAKWO 6eKMOPU S, | §, HANPAMY NpaAmMux npocmopy I, i i
eexmop M,M,, M, €l,, M, €l,, Komnianapui, mo npsami 1, i I, nepemunaromocs ? A
obepuene ? ChopmyroBaTh HOTO.

CdopmymroBatu TBEpIKEHHS, JBOICTE JaHOMY: ICHYE [0 MEHILIIN Mipl TPU TOYKH, IO
HE HaJeKaTh OJTHIN MpsMi.

[I{o cmimpHOTO 1 BIAMIHHOTO MarOTh TakKi JIiHii, SIK IpsMa 1 KOJIo ?

UM 3a1eXUTh MOHATTA ajJreOpaidyHOi KpUBOi BIJI CUCTEMU KOOPAMHAT, B SIKIi BOHa
PO3TIIAIAETHCS?

V sxoi anredpaidHOi KPUBOT APYTOro MOPSIKY eKCIIEHTPUCUTET JOPIBHIOE V27
CkiJIbKOMa TOYKaMU BU3HAUYAETHCS ayredpaiyHa KpuBa APYroro NopsaKy Ha IUIOIMIUHI?
BiamnoBiaps 4acTKOBO apryMEHTYBaTH.

Uwu npaBuiIbHE TBEpUKEHHS: anreOpaiyHa KpuBa 3 MPSIMOI0 MOXYTh MaTH HE OUIbIIe,
HIK JIBI COUTIBHI TOYKH ?

Uu € o3HaueHHs miockoi JiHid "JIiHIA — 116 TeOMETpUYHE MICIe TOYOK IUIOIINHH,
KOOPJMHATH SIKUX 33/I0BOJIBHSIOTH PIBHSAHHSA F (x, y) = (0" 3aranpbHUM?

Skt kmacudikaifHui TPUHIUMI JISKATh B OCHOBI Kiacudikallli KpUBHX: KpHBI
anreOpaiyHi 1 KpUBI TPAHCLICHIEHTH1?

Yu Moke mpsiMa IepeTHHATH alreOpaidHy KpUBY TPETHOTO TOPSAKY B TPHOX TOUKaX ?
Uu € B mipkyBaHHsaX nommika? KoxkeH pyx € adiHHUM NEpPETBOPEHHSIM, TOMY KOXKHE
adiHHE IEpPEeTBOPEHHS YCIIAKOBYE BIACTUBOCTI PYXIB.

CdopmyntoBati 03HaKy adiHHOTO MEPETBOPEHHS 3a HOTr0 aHANITUYHUM 3aJaHHSM.
BxkazaTu Ha BIIMIHHICTH ITIOHATH «O3HAKA» 1 «O3HAYECHHS).

Uu icHye adiHHE MEPETBOPEHHS, SKE 3a/JaHHI IMapaierorpaM NEpeBOIUTh B IHIIUN
3alaHuii napanenorpam? Bianosinb oOrpyHTYBaTH.

CdopmymioBatu TBEep/UKEHHS OOEpPHEHE aHOMY: pyX MEpIIOro POy, IO HE Mae
IHBapiaHTHUX TOYOK, € TMapajelbHUM TNepeHeceHHAM? SIKIo oO0uaBa TBEpHKCHHS
NpaBWIbHI, CHOPMYITIOBATH KPUTEPIi.

Sxum pyxom Oyae KOMITO3HIISI OChOBOI CHMETpIi 1 MapayielbHOrO MEpEeHECeHHs Ha
BEKTOP, SIKUH HE MapajebHUi 0Cl CUMeTpii?

Yu noaiOHi romoTeTuHi Qirypu ? A HaBmaku?

Sk noB's13aH1 Mixk COOO0FO IIJIOMII ABOX MOIIOHUX MHOTOKYTHHUKIB ?

®irypu F, 1 F, pyxoM IIOUMHU cyMilarTbes. Yu nonibui Fy 1 F, ?

B 4omMy cyTh rpynoBoro miaxoay 10 reoMeTpii ?

B 4oMy 0co6mBicTh 0CbOBOI CUMETPIT SIK MpeICTaBHUKA TPYIU PyXiB?

Yu yTBOpPIOE MHOKMHA OCBOBUX CUMETPIH IUIOLIMHM Tpy1y ?

Yu yTBOpIOE MHOKMHA LIEHTPAIBHUX CUMETPIH IIIOMKHU Tpyny ?

Yu yTBOpIO€E abesieBy rpyny MHOKHHA PYXIB IJIOIIMHH, & PyXiB MEPIIOT0 poay?

Yu yTBOpIO€E abesieBy Irpylly MHOXKMHA Mapaje/IbHUX EPEHECEHb TUIOUIUHUI?
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OnucaTi MHOXUHY HEPYXOMUX MPSIMUX OChOBOI CUMETPIi.

OnucaTu rpyny CUMETpii KBaJparta, TPUKYTHHKA Ta MPSIMOA.

Ha3zBatu BCi enemMeHTH Tpyn CUMETPil KOJia Ta MPSIMOKYTHHUKA, 1[0 HE € KBaIPaTOM.
Yu Mmoke mapasenbHe MEpPEeHECEHHs OyTH €JIEMEHTOM TpPYyNH CUMETpPii 0OMekeHOl
¢irypu? Uu 3MIHUTBCS BIAMOBIIb, SKIO HE BUMaraTu oOMexxeHocTi ¢irypu?

[Ilo BuBYa€ €BKIJI110BAa FTEOMETPIisl 3 TOUKH 30py IPYINOBOTO MOTJISAY HA T€OMETPit0?
Sxki dirypu Ha3uBarOTh a1HHO-EKBIBAJIECHTHUMU ?

Yu aiHHO-EKBIBAJIEHTHI €JIIIC 1 KOJIO?

Uu moke mMatu oOMexkeHa (irypa OuIblle OJHOTO IIeHTpa cuMeTpii? Uwm 3MIHUTHCS
BIJINOB1/Ib, SKIIO 3HATH YMOBY OOMEKEHOCT1 Pirypu?

O3Hako0 4u KpuTepieM € chopMynboBaHe TBepaxkeHHs: "Jljig Toro mobd pyx Apyroro
pony OyB KOB3HOIO CHMETPI€I0 HEOOX1THO 1 JOCTATHRO, 1100 BiH HE MaB IHBapiaHTHUX
TOYOK"?

HazBaTtu oCHOBHMII iHBapiaHT rpyNu NEPETBOPEHH MOJIOHOCTI.

CdopmymnroBatu 03HaueHHS caMoMoAi0HOT MHOKMHU. HaBecTn npukianu.

SIky mOBEpXHIO B MPOCTOPI 3a7a€ PIBHIHHSA x?+4 y2 =167

"AkcioMa — 1€ TBEpUKCHHS, SKE HE TMOTpeOye JMOBEACHHS B CHIY CBOEI
oueBuaHOCTI". Un mpaBmibHO 11e? BiamoBiab oOrpyHTYBaTH.

B doMy cyTh BUMOrM He3anedchocmi 10O cuUcTeMH akciom? Sk mepeBipseThes i
BUKOHAHHS?

Sk 0OrpyHTOBY€ETHCS JIOTIYHA HECYTIEPEUTIUBICTh aKCIOMaTUYHOT Teopii ?

[Ilo o3Hauae noOynyBaTh MaTEMaTUYHY MOJIETb aKCIOMAaTUYHO1 Teopii ?
CdopmymtoBatu Teopemy ['b0ojenss Mpo HEMOBHOTY. 3°SICYyBaTH CYyTh BUMOTH TTOBHOTH
JI0 CUCTEMH aKCIOM.

Ha ocHoBi sikux rpym akciom ['iib0epTa MOXHa T0BECTH, 1110 MHOKHHA TOUOK BiJIpi3Ka
NpsIMOi € HECKIHYEHHOIO ?

Ha ocHoBi sikoi rpymm akciom ['imp0epra MOKHa JOBECTH, IO MHOXXHHA TOYOK
BiJ[pi3Ka MPSAMOi € KOHTHHYaJIBbHOIO ?

SIK po3B'SAI3y€THCS MUTAHHS PO BHYTPIIIHIO Ta 3MICTOBHY HECYNEPEWINBICTh CUCTEMHU
akciom? UYm € 3MICTOBHO HECYINEpewInBOIO akciomatnka Belna? Binmnosinb
OOrpyHTYyBaTH.

CdopmymroBat KI1acHM4HI 3a7a4l Ha MOOYIOBY, SIKI HE PO3B'SI3YIOTHCS 32 JOTIOMOTOIO
UPKYJIS Ta JIIHIAKH.

Ha3Batu OCHOBHI METOJH PO3B'SI3yBaHHS I€OMETPUYHMX 3a/a4 Ha Mo0yaoBy. B yomy
CyTh METOAY T'€OMETPUYHUX MEPETBOPEHD ?

Sxe 300paxkeHHs Pirypu Ha3UBAETHCS MOBHUM ?

SIxa 3amaua moOya0BH 300pakKeHHST HA3WBAETHCS MMO3UIIIHOIO ?

B yomy cyTh MeTory Monka mo0ynoBu 300pakeHHsI reoMeTpudHoi Girypu?
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JlaTi 03HaueHHs! MPOEKTUBHOTO MPOCTOPY, HABECTH MPUKIIA/.

Jlatn o3HaueHHs a)iHHOTO 7 -BUMIPHOTO MPOCTOPY Ta ahiHHOI reoMeTpii.

Akt po3ain  MaTeMaTHUKUM — Ha3UBAaeTbesl  "AOCOMIOTHOIO — reomerpiero” — ?
CdopMmyntoBati J1Ba T€OMETPUYHHUX (DAKTH, OJMH 3 SKUX HAJEKUTHb aOCOJIOTHIN
reOMeTpii, a IHIIUH — Hi.

B kil reometpii npaBuiibHE TBepIKeHHS: "ICHye TPUKYTHUK, HAaBKOJO SKOTO HE
MO>KHa onucaTH kojua'"?

KosxHa Touka cepeaMHHOTO MEpHEHAUKYIsApa J0 BiApi3Ka piBHOBIAaIeHA Bia HOro
KiHI[iB. UM € 11e TBep/PKEHHS MPaBWIBHUM B a0COIOTHINA reoMeTpii?

Yu npaBusibHe TBep keHHs "Ha mnomuni Jlo6aueBchbkoro yepe3 TOUKY 1mo3a MpsMor0
MIPOXOAUTH O€3/114 MPSIMUX, MapajieIbHUX aaHiin?"

CdopmymroBatu TpH TBEpIKEHHS, SIKI €KBIBAJICHTHI I'ATOMY nocTynaty EBkmina.

Yu mpaBuibHE TBEP/KEHHS: CyMa KyTiB TPUKYTHUKA TuiomuHU JloOGadeBChKOTO €
MOCTIMHOI0 BEJIMYMHOIO, SIKa MEHINA JABOX MpsAMUX KyTiB? UM iCHye Ha IUIOIIMHI
JloGa4eBCHKOTr0 TPUKYTHHUK 3 HATMEHIIIOI0 CYMOIO KYTIB ?

HazBaTtu npuHIMIIOB] BIAMIHHOCTI C(pEepUYHOI Ta €BKIIIJIOBOI T€OMETPIi.

Un HajneXuTh TEOpis BUMIPIOBaHHS JOBXKHH BIiIpi3KiB reomerpii JloGaueBchkoro?
EBximioBiit reometpii ? AGCOMIOTHIM reomeTpii ?

Onucatu moaens Keni-Kneitna niomunu Jlo6aueBcbKoro.

Yu icHYI0Th Ha TUIOHIMHI JI06aueBChbKOro TPUKYTHHK SIK 3aBI'OJTHO BEJIMKOI MO0 ?

Uwu icHYIOTH MpaBUIIbHI MHOTOTPAHHHUKH, TPAHSIMH SKHX € TMPAaBWIbHI 5S-KYTHHKHU 1 B
KOXKHIHM BEPIIHHI CXOIUTHCS 0 5 pedep?

CKUIbKM ICHY€ THIMIB IPABWJIBHUX MHOTOTPAaHHUKIB? 3 YOO BUIUIMBAE BUCHOBOK, IO
IHIIMX THUIIB HEMaeE ?

PiBHOCKJIaZleHI MHOTOIpaHHUKM — piBHOBeNWKi. Yu mnpaBuibHe 0OepHEHe
TBepAKeHHA? B1AnoBiib 0OrpyHTYBaTH NOCUJIAHHAM Ha BiAOMI (pakTH.

Uu € pIBHOBEIMKICTh MHOTOTPAaHHHUKIB HEOOXIHOIO, JOCTAaTHHOK), HEOOXITHOMO i
JIOCTATHBOIO IS iX piBHOCKJIAJIEHOCTI ?

Uu piBHOCWIBHI TMOHSATTS  «PIBHOBEIHMKOCTI» Ta  «PIBHOCKJIAJCHOCT»  JJIA
MHOTOTPaHHUKIB?

B yomy cytb Tpetboi mpobiemu ['insbepra? ChopmymtoBatu Teopemy [lena-Karana.
Uu npaBWIIbHE TBEP/DKCHHS: MHOXXHWHA METPUYHOTO MPOCTOPY € BIJIKPUTOO, SIKIIO
BOHA HE MICTUTh CBOET MEX1?

O3HavyeHHSM, O3HAKOIO, KPUTEPIEM YU BIACTHUBICTIO € PEYCHHS: BHYTPIIIHICTH
JOBUTEHOI MHOKHHHU TOTIOJIOTIYHOTO MPOCTOPY € BIAKPUTOO MHOXKHHOIO.

Y KOXKHUH METPUYHUN TpocTip € TomosoriyHuM ? A HaBmaku ? Binmosinb
OOrpyHTYyBaTH.

JlaTi 03HaueHHs TOMOJOriYHOro MHOTOBHU Y. HaBecTu npukinaau.

Ska mapameTtpuzallis KpuBO1 HA3UBAETHCS MIPUPOJIHOIO 1 B UOMY i TiepeBaru?
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CdopmynroBaTi TBEpKEHHsI 0OEpHEHE JTaHOMY: HEOOXITHOI YMOBOK 3aMKHEHOCTI
muOxuHK E Tomomoriunoro npoctopy € OE < E, ne OE — mexa muoxunn E . Yu
IPaBWIbHE BOHO?

Yu Gyne Tomonoriunmii mpoctip [7,t] 3B'i3HuM, skmo 7 =[0;1], a Tomomoris t
CKJIQJIAE€THCS 3 BCEMOKIIUBUX ITiIMHOKUH MHOXUHU T ?

Uu € 3B'I3HOI MHOXXHMHA IppamioHaIbHUX TOYOK Biapizka [0;1] B Tomosorii
1HIYKOBaHIM METPUKOIO ITPOCTOPY R'?

CdopmymroBatu crierudivHi TOMOJOTIYHI BIACTUBOCTI ucTa MpoOiyca.

Jlatn o3HaueHHs 6a3u Tonosnorii. HaBecTn npukiany.

Yu romeomMopdHi MK COO0I0 IITIHAP 1 KPYT 3 AIPKOIO?

Yu € 3aMKHEHOIO MHOKHHA X B TOIMOJIOTTYHOMY IPOCTOPI (X 2% ) ?

100. Yu € romeoMOp(PHUMH MHOKUHH AIMCHUX Ta ippallioHAIbHUX YUCEN?

4.2.3. MaTeMaTHYHUA aHAJTI3

1.

[Tpu siKuX 3HAYEHHSAX X BUKOHYIOTHCSI HEPIBHOCTI:
a) ‘xz —5x+6‘ >x? —5x+6; 6) ‘xz —5x+6‘ <Xx? -5X+67?

JIOMOBHUTH peyYeHHs TakK, 00 BOHO CTAJI0 ICTUHHUM BHUCJIOBJICHHSIM: 1)
akciomu Kanrtopa i Apximena,
2) Teopema mpo iCHyBaHHs SUPE,

3) Teopema Mpo iCHYBaHHs I'PaHHIl 0OMEXEHOI MOHOTOHHOT IOCITIJOBHOCTI
€ PIBHOCHUIbHUMHU O3HAYCHHSIMU BJIACTUBOCTI ... JIHCHUX YHCEIL.
Yu npaBunbHe TBepKeHHS: GyHKmii f(x) i f; (x) ToTOXKHI:

2
a) fi(x)=1gx*, f>(x)=2lgx; 0) fl(X)=Xi2, fz(X)Z%; B) fl(X):XT’ f2 () =x;

r) fl(x)=§, f,(x)=1; n) f,(x)=cosx, fz(x):\/I—sian;

&) f1()=x2 mma1<x<2, f,(x)=x? mma 1<x<3;€) () =x, f,(x)=(x];
K) B0 =[x, f,(0=x2; 3) f,(x) =1, f,(x)=sin?x+cos? x?
Yu npaBuibHe TBepkeHHA: QyHKuii f1(x) 1 f,(x)B3aeMHO 0OepHEHi: a)
A@O="1 0="100) 600=1-3%, 60007
B) fl(x):1+\/§, f2(x):(x—1)2; T) fl(x):\/l—xz, fz(x)lel—xz;
1-x?

) fl(x)=—eTz[Jm X E[O; +oo) i f5(x)=+1-2In(—x) nns Xel—\/E;O);
&) 00 =112 = £,(x); &) {(X) = *i, £5(0) = f,(x);

X



x) f1(X) =sinx mms XGB;%’Z} f,(X) = 7 —arcsin x g x e [-1:1]?

5. Yu mpaBuibHE TBEP/KCHHS: (DYHKINiS, BU3HAUC€HAa Ha BIAPI3KY [a;b], HelepepBHa Ha

BOMY BIJIPI3KY?

6. Uu e ¢ymuxmii f;(x)=arctgx i f,(x)=arcsin B iHTepBami (—oo;+00) TOTOXKHO

1+x?
PIBHUMH MiXK CO000?
7. BusnauutH, 4M € AaHi QyHKIIT 0OOpPOTHIMU Ha CBOiX 00JacTsIX BU3HA4YEHHs. SIKIIO 1e
HE TaK, TO BHUAUIMTH MIAMHOXXHMHM oOOJacTell BHU3HAUEHHS, HA SIKUX BOHU OYIYyTh

000pOTHIMHU 200 BCTAHOBUTH, IO TAKUX ITIIMHOKHH HE 1CHYE:

1) y=|x; 2) yzis; 3) y=x2+2x-3; 4) y:%/x—‘r’; 5) y=signx; 6) y=+/x—-1;
X

7) y=x2signx; 8) y=2+x-x2; 9) y=x3—x; 10) y=x*-2x%-8;
11) y=-x{-2x+8; 12) y=1-sinx; 13) y=9*-3%; 14) y :arccost|—1);
15) y =arcctg(xx)).
8. 3maiitm xommnosuiii ¢yHkuii fog 1 gof. BcranoButu o0nacTi BU3HAYEHHS Ta

MHOXHUHHU 3HAYCHb 3HaWIeHUX QyHKIiH. Un OymyTh 3HaMACH] QYHKIIT TOTOXKHUMH:
1) F()=x% g(x)=+x; 2) F(x)=g(x)=Vv1-x*; 3) f(x)=10%, g(x)=1lgx;
4) f(x)=x>, g(x)=x+5.

o . 1 ) .
9. Hexait u=sinx, v=Igx, w=1+x, y==—, z — /x . Hamucatu aHamiTUuHi BUpA3U ISt
X

HACTYIMHUX KOMIO3UIN (QYHKIN Ta 3HAWTH ixHI 00JacTi BU3HAYEHHS Ta MHOXHHH
3HAYCHb:
l) UoVoWo Z] 2) ZoyoWoVol.

10.3naiitn  pyHKIIiTO f_l(x), oOepHEeHY JIO0 3aJIaHoi f(x), BCTAHOBHUTH 1ii 00acTh
BU3HAYCHHA Ta MHOXHUHY 3HAa4€Hb 1, IPU MOXIMBOCTI, moOyayBatu ii rpadik Ta
po3B’si3aty piBHsanHs f(x)= f -1 (x):

1) f(x)=3"%; 2) f(x)=x®>-—x+1 x>0,5; 3) f(x)=1+Ilg(x+2);

4) £(x)=2*(2* +1)"; 5) £(x)=log,10; 6) f(x)=2"1 -2,
11.3naiitu sky-HeOyab GyHKIif0 T, 110 3870BOJBHSIE YMOBY:
1) f(x—2)=xi1, X €(—o0;+00), x#-1; 2) f(lj = x% +1, x € (- 0;0) U (0;+ o).
+ X

12.3 Bizomux TeopeM (Ha3BaTH iX) BUILIMBAE, IO HeNepepBHA Ha Biapisky [a;b] ¢ymkmis
y = f(X) Mae Taki BIaCTHBOCTI:
1) ynkiisa y = f(x) oOMexeHa Ha [a; b];



2) Ha [a;b] ¢yskmis y= f(x) HabyBae Ha#6iNBIIOr0 Ta HalMEHIIOTo 3Ha4YeHb M Ta m
BIJIIOBIHO;
3) pynkuis y = f (x) HaOyBae Bcix 3HauenHs 3 [M; M |, sxmo x [a;b].
Uu mnpaBunbpHO, 1o Oyab-sika QyHkiis y= f(Xx), ska mae BmacTuBocTi 1)-3), €
HerepepBHOIO Ha [a;b]?
13.Yu npaBuiabHe TBEpDKEHHS: AKIIO GyHKIT f 1 g MarTh royoBHUM niepioa 7, mpuIoMy
D(f)D(g) # D, To pyHKIis f + Qg TaKok Mae CBOIM FOJIOBHUM TEPiooM Yucio 77

14.Yu npaBunbHE TBEPHKEHHS: KO (PYHKIlIST MOHOTOHHA, TO BOHA HemepioanyHa?
15.Yu mpaBwIbHE TBEpPKEHHS: CyMa JBOX MOHOTOHHHMX (YHKIIH € MOHOTOHHOIO

¢dyHK1IE0?

16.Yu mpaBuibHE TBEpIHKCHHS: CyMa JBOX HEMOHOTOHHUX Ha MHOXHHI M (yHKIINH €
HEMOHOTOHHA Ha M (yHKIIis?

17.Yu npaBunbHE TBEPHKEHHS: CyMa JBOX 3pOCTar0unX PYyHKIIIA — 3pocTatoua QyHKIis?

18. Yu mpaBmiibHE TBEPHKEHHS: AKIIO (PyHKIIIS 3pocTatoda Ha R, To BoHa HEOOMexeHa?

19.Yu nmpaBwiibHE TBEPUKEHHS: SKIIO (DYHKIlS HE Mae Hi HaWOILIBIIOTO, HI HAMMEHIIIOTO
3Ha4YeHb, TO BOHA HEOOMEKeHa?

20. YunpaBunpHeTBEepDKCHHS:  (QyHKIA Y = f (X)MacoOepHEeHYTOAI W TUIBKUTOMI, KOJHU
y = f(X) — 3pocTratouaabocnagHadyHKIis?

21.Ywu npaBuiibHE O3HA4YCHHS: QYHKINSA Y = f(X) Ha3UBA€ThCA HEMAPHOO, SKIIO il 00JaCcTh
BU3HAYEHHS CUMETPUYHA BITHOCHO MOYATKY KOOPAUHAT 1 JUIsl OyIb-SIKUX JTBOX PI3HUX X
1 —X 3 o0macTi BU3Ha4YeHHS (DYHKIIIT BUKOHYEThCS piBHICT f(—X)=—f(X)?

22.Yu mpaBwiIbHE TBEPUKEHHS: gAKMo (yHKIiA y= f(X) — mepiogdyHa, TO BOHA Mae
HaliMeHuit nogatHui nepioa? (bynp-aka nepioanuna QyHKIlIS Ma€e TOJIOBHUM MEpio).

23.Yu npaBuibHE JaHE TBEP/KEHHS: SIKIIO (PYHKIIIS HEmepepBHA Ha iHTEpBalli, TO BOHA 1
oOMerxeHa Ha IIbOMY 1HTEpBaJI.

24.Ha sxomy MaTreMaTM4yHOMY (akTi TPYHTYETbCSI METOJl IHTEpBaJiB pO3B'A3yBaHHS
HepiBHOCTEN?

25.Yu mpaBuiIbHE TBEPIDKCHHS: SIKIIO (YHKIIS OOMEXeHa, TO BOHA Hal0yBa€ B JESKUX
TOYKax 00JacTi BU3HAYEHHS HaOUIBIIOTO 1 HAMMEHIIIOTO 3HAYeHb?

26.[lepeBipuTH MPaBUIBHICTH TBEPKCHHS: KOKHA OOMEXEHa YHUCIIOBa TOCTIIOBHICTH €
301KHOIO.

27.Yn npaBWibHE TBEPMKEHHA: MOCHINOBHICTH (X,) € 30DKHOW [0 X, SKIIO
Ve>0VN =N(g):Vn>N = | x, —x|<&?

28. Cepen HaBeIEHUX TIOCHIJIOBHOCTEH MIMCHUX YHCEI (xn) 1 [OOCHIAOBHOCTEN
KOMITJICKCHUX YHCEI (zn) BKa3aTH CIaJiHi, 3pOCTar04l, HOMOHOTOHHI:

6-n 2" -1 1"
8) Xy =g — 3 0) Xg=—; B) Xn:%; r) X”:[“ﬁj’

1) zn=(%sini+i Sn j; e) zn:(%+i3{‘/ﬁ).

n2 6n+4

29.Yu npaBuibHe TBEpIKEHHs: a# lim X, < Ve >0 VN 3n> N |x, —a|>&?
N—o0

30. Yu mpaBUIIbHE TBEPIXKECHHSI: TIOCITIIOBHICTh (sin n) 301kHa?



31. Bizomo, mo nociigosHocTi (X,) Ta (Y, ) po36ixui. Yu 6yayTs nociigosrocti (X, + Y, ),
(XnYp ) 361KHUMU? PO3GIKHUME?

32.Yn mpaBuiIbHE TBEPIKCHHS: SKIIO B OyIb-KOMY OKOJII TOYKHM @ MICTHUTBCS O€37id

YWIEHIB MOCHiAOBHOCTI (X,), To lim x, =a? JlatTu reoMeTpuuHy IHTEpPIPETALIIO
N—o0

BIIITOBI/II.
33.Yu npaBuibHe TBepKeHHS: a# limx, < Ve>0 YN =N(¢) In>N:|x, —a|>¢.

n—o0

34.Yn mnpaBuibHE TBEP/DKEHHS: KOXHA TIANOCTIAOBHICTh PO30ikKHOI IOCITITIOBHOCTI
TIACHUX YUCEN € PO301’KHOI0?
35.be3 Tabmuie 1 KadbKynsATOpa 3HaWTH HaOmmwkeHe 3HavyeHHs 2004-To  wieHa

. . 1Y
MOCIIIOBHOCTI (X,), A€ X, =(cos— .
n

36. Yn mpaBuiIbHE TBEPHKEHHS: SKIIO ITOCTITOBHICTD PO30iKHA, TO BOHA HeoOMexkeHa?
37.Yu npaBUIbHE TBEPIKEHHS: SKIIO Qan |) — HECKIHYEHHO MaJia MOCJII0BHICTh, TO (&)

TEX HECKIHYEHHO MaJja IIOCI1IOBHICTE?
38.Yu mpaBuiIbHE TBEPKEHHS: SIKIIO Qan|) — 30iraeTbes, TO MOCHITOBHICTh (8,) TaKOX

301raeTbcs?

39.Un mpaBuiabHE TBEP/DKEHHS: SKIIO IMOCHIIOBHICTE HeoOMeXeHa, TO KOXHa Ii
T ITOCITIIOBHICTH TaK0OK HeoOMekeHa?

40. Yu npaBuIIbHE TBEPKCHHS: SKIIO TOCIIIOBHICTh HEOOMEXEHa, TO BOHA € HECKIHUEHHO
BEJIMKOIO?

41.Yn npaBuiIbHE TBEPIKEHHS: SIKIIO B OYyIb-IKOMY OKOJI TOYKM @ MICTUTbCA Oe3miu

uJIeHiB nocioBHoCT (X, ), To lim x, =a.
nN—o0

42.Yu npaBUiibHE TBEP/KCHHS: SKIIO ICHYE TPAHMIISI CYMHU JABOX MOCIIIOBHOCTEMH, TO ICHYE

T'PAaHMIIA KOXKHOI 3 TTOCTIIOBHOCTEH-T0JaHKIB?

2
43. SIxa 3 GyHKIiit He Mae TpaHuI B Touti Xy =0: 1) f(x)=x; 2) f(x)= X
X

3) f(x):ﬁ; 4) f(x):xiz?

44. JInsa sKkux 13 n1aHuX QyHKIIH KPUTUYHI TOUYKH HE € CTAlllOHAPHUMH, HE € TOYKaMHU

eKCTPEMYMY:

1) f(x)=x+1; 2) F(x)=—=; 3) f(x)=2x-1;
X

4) f(x)=x*—-x?; 5) f(x)=|x?
45. JIonoBHITH peueHHS Tak, 00 BOHO CTAJO iICTUHHUM BHCIIOBJICHHSIM: SIKIIIO Xg — TOYKa
eKcTpeMyMy (QyHKIIi, TO B il TOYwI ii mOXigHA. ..

46. Jlna axoi 3 gaHuX QyHKIIHA npsma 3Xx—y—2=0 € A0TUYHOIO 10 ii rpadika B Toumi (1;

D: a) f(x):%; 6) f(x)=xi_1; B) F(x)=x3; 1) f(x)=x2?

47.Yu npaBUIIbHE TBEPIKEHHS: KOKHA (DYHKIIiS, HETIEpEepBHA Ha Biipi3Ky [a;b], Mae Toukn

JIOKAJIbHOTO eKCTpeMyMy?



48.Un npaBuiibHE TBEPXKEHHS: SIKIIO (DYHKIIISI, HETIEpEpBHA Ha BIAPI3KY [a;b], To BoHa Mae
HA HbOMY TOUYKH TJIO0QIBHOTO €KCTPEMYMY?

49. HaBectn npukiajn (QpyHKIli, 007JacTI0O BU3HAYCHHS SIKO1 € BCS YMCJIOBA MpsiMa 1 sika He
Mae€ TMOX1AHOI TUIBKHU B JIBOX TOYKAaX.

50.Un mpaBuibHE TBEPIKEHHsA: s Oyab-akoro Xe[-11] chpaBmkyerhes piBHICTH
. T . .
arcsin X +arccos x = > ? Bianosiab 0OrpyHTYBaTH.
51.Yu € nudepeHniioBHUMH B KOKHIN TOYL YUCIOBOT NPAMOI JaH1 PyHKI:
1
x2sin=, x =0,

; B) y= X
0, x=0.

a) y=|¥sinx; 6) y=Xsinx

52. CkibKY OIHCHUX KOPEHIB MalOTh 3a7aHi PIBHSIHHS:
a) x3+3x—7=0maR; 6) x}-2x-2=0 na [L2];
B) 7 —-3-2"+1=0ma [0; 2]; 1) x+sinx=0 naR.

53.Touka X, € KpuTHUHOIO Toukoro GyHkmii y= f(x). [Ipum mepexomi depe3 TOUKy Xg
noxigHa f'(x) 3MiHIO€ 3HaK. UM MOXHA CTBEpPIXKYBAaTH, LIO TOII X, € TOYKOIO
excTpeMymy QyHKmii y = f(x)?

54.Touka Xg € KpuTHuHOIO Toukoro (yHKuii y= f(x). [Ipu mepexoxai yepe3 TOUKy Xg
MOX1JJHA He 3MIHIOE CBiil 3HaK. YW MOXHA CTBEPKYBAaTH, IO TOAL X, HE € TOYKOIO
excTpemyMmy GyHKIT y = f(x)?

55.YUu mnpaBunbHe TBepKeHHs: sKmo ¢yHKIig Y= f(x) — 3pocraroua Ha (a;b), TO
f'(x) >0 Vvxe(ab)?

56.Yu npaBuiibHE TBEPDKEHHS: AKIIO (QYHKIIA OOMexXeHa Ha [a;b], TO BOHA 1HTErpOBHA 32
PimanoM Ha [a;b]?

57.Yu npaBuiibHE TBEPDKEHHS: KO f + (@ — iHTerpoBHa QYHKIisI HA [a;b], T f i @
— IHTErpOBHI Ha [a;b]?

58.dkmo f+¢@ i f —¢@ — inrerpoBHi QyHKIII Ha [a;b], t0 f 1 @ — iHTerpoBHi Ha
[a;b]. Uu npaBUIIBHE 11€ TBEPIKCHHS 7

59. Yu npaBuibHE TBEPKEHH: Oy 1b-sKa HEMepepBHA Ha BIAPI3KY (QYHKIIIS Ma€ MEpBiCHY?
60. Uu mpaBuibHe TBepKeHHS: Akmo dynkuis f(x) meoOMmexena ma Biapisky [a; b], To
BOHA HE € IHTETPOBHOIO HA IIbOMY BipPi3Ky?

61. Binomo, mo f ’(sin2 x)z c0s 2x +tg®x . 3maittu f(x) mpu 0< x <1.

b
62. YUu npaBusIbHE TBEP/KEHHS: SIKIIO f f(x)dx=0,10 f(x)=0 Ha [a;b].

b b
63. Yu npasuibHe TBeppKeHHs: ko | f(x)dx < [@(x)dx, to f(x) <@(x) Ha [a;b]?
b

64. Yu npaBuIbHE TBEPHKEHHS: SKIIO J. f(x)=0, 10 f(x)=0 Ha [a;b]?
a
65. 3Haiitu iHTerpan 6e3 Bukopuctanus ¢hopmynu HerotoHa — JleliOHima



1 a 2 1 V212
a) j\/l_ x2dx; 6) I\/az —x%dx,a>0; B) ﬂ|x| ~ldx; 1) J-arccos xdx ;1) Iarcsin xadx .
0 -a -1 -1 0
66. BusnaunTy BCl 3Ha4Ye€HHS ¢, a > 0, 119 KOXKHOTO 3 SIKHX:

a) jl.exdx>g; 6) j.(az—(4—4a)x+4x3)dx312.
“a 1

Oty
ot

67. SIke 3 umcen Oinbime: | cos? xdx ado | cost® xdx ?
68. JloBectH, 110
2
2
T 5 x"dx
a) — V1+cos? xdx < == ,neN;
) 2 —([ n+1)\/_ J.'\/1+ n+1’
2 2 4

B) cosle—x—, x>0; 1) cosxsl—x—+x—, Xx>0;
2 2 24

1) tgx+sinx > 2x, OSXSZ; €) 1+1+1+...+i>lnn, neN.
2 2 3 n-1

69. O0uucanTn

'—.w\kl

(xlo sin3x + cosg +tgtt xjdx .

w| N

70.Yn mpaBuibHE TBEpKEHHA: 17 Oyab-sKkoi HemepepBHOi Ha Bimpisky [01] dymxmii

y = f(t) mae micre piBuics | f(sin x)dx = | f(cos x)dx ?

O [y
O | Y

. . 2n+1)(n+1)n . .
71.TloO6ynyBaTH psifi, y IKOTO MOCIiIOBHICTh (( )é ) J € IIOCI1J0BHICTIO YaCTKOBHUX

CyM.
72. Bu3HauuTH, 5Kl 13 JaHUX PSIIB € pO30IKHUMU:
3 5 2n+1 2 4 6 2n .
a) —+—+...+ +..03 —t—t—t. . —t...;
4 6 2n+2 3 9 27 3"

B) gnizH%; r) (%—%i]+(é—% j+(2—17—%i]+

73.Yu mpaBuibHe O3HauyeHHsA: (YHKIiA Z =2(X,y) HA3UBAECTHCS HEMEPEPBHOIO B TOMIIi
(%03 o), sinto:
a) lim z(x,y)=0; 6) lim Az(xy,Yg)=0; B) lim z(x,y)=2(xy,¥o);
Ax—0 x—0

Ax—0
Ay—0 y—0 Ay—0



r) lim Az(xy,Yy)=0; lim A,z(Xg,Y9)=01 lim A,z(Xy,Y)=0.
)Ax—>0 (X0 ¥0) ) AIm A (X0 ¥o) Aim Ay (X0, Yo)
Ay—0 Ay—0 Ay—0

74.Yu npaBwibHe TBepKeHHsS: (QyHKIis z= f(X;y) HasuBaeThcs aubepeHIiioBHOIO B
) . oz . Oz .. .
Touti (x,;, ), AKIIO iCHYIOTH a—(xo; y,) i a—(xo; y,)? Yu Gyzie 3a uiei ymoBH QyHKIis
x Y

HETIEPEPBHOIO?

75.Uu npaBwibHe TBEpKeHHsS: (yHKIis z= f(X;y) HasuBaeThcs aupepeHIiioBHOIO B
Toutti (Xg; Y ), AKIIO:

: : oo Ayz(Xg, _ Ayz(Xo,
a) icHyroTh cKinuenni lim M , lim M;
AX—0 AX Ay—0 Ay

6)  Az(xo;Yo)= AlXo; Yo )JAX+B(Xo; Yo JAY +alXo; Yoi AX; Ay)AX + B(Xo: Yo; AG Ay)Ay, e
a(Xg; Yoi: A AY), B(Xo: Yo AX; Ay)— oOMesxeHi;
B)  Az(Xo;Yo) = AlXo; Yo JAX+B(Xo; Yo JAY +alXo: Yo; A Ay )AX + BlXo; Yo A Ay)Ay, - me
a, 3— HecKiHueHHO Mam QyHKIT mpu Ax,Ay — 0 7?

76. Uu npaBuIbHE TBEPKEHHS:
a) ¢yukuis z=f(X;y) — HemepepsHa B Toulli (Xg;Yp), AKIIO BOHA B il TouIi
nudepeHiiioBHa;
6) dynkiis z=f(x;y) — nudepenuiiopna B Touni (Xo;Yyo), AKIIO BOHA B ILiif Toui
HernepepBHa?

77.Yu npaBunbHO npu AX — 0,Ay — 0, 1110:

oz oz
a) Az(Xg; o)~ &(Xoi Yo )AX + E(Xo; Yo)AY;

6) z(xo +AX; Yo +Ay) =~ dz(Xg; Yo );
B) dz(Xo; Yo)~ Az(Xg; Yo );

0 O,
r) 2(Xg +AX; Yo +Ay) ~ dz(Xo; YO)+6—)Z((X0? yo)AXJr@Z(Xoi Yo )Ay?

78.Hexaii u=u(x,y,z), x=x(t), y = y(t), z = z(t). 3naiitu 3—?

79.Hexait f = f(x,y,z), x=x(u,v), y = y(u,v), z = z(u,v). 3uaiitu S—f Z—f
u' v
80. Hexait u =ul(t), t =t(x,y, z). 3naiitu Z—i Z—; Z—LZJ

81.Yu Mo>kHa BBaXKaTH MOHATTS MOXIHOT 32 HanmpsiMoM (PyHKIIIi 6araTb0X 3MIHHUX B TOYIII
y3arajJbHEHHSM MOHSATTS YaCTUHHOI OXiHOT B To4Ii? BilmoBiab MOSICHUTH.
82.Yu Moxe Touka eKcTpeMyMy (QyHKIIIi 0araTb0X 3MIHHHX:

a) He OyTH KPUTUYHOIO TOUYKOIO Ii€l PyHKIIIT;

0) He OyTH CTaIIOHAPHOKO TOYKOIO i€l QYHKITIi?



83. Yu mpaBuiibHe TBEpIKEHHS: (HOPMYIH MEPEXOoy 10 MOJISIPHUX KOOPAUHAT X =pPCcos@,
y=psing 3a1al0Th B3aEMHO OJHO3HA4YHE BinoOpakeHHs MHOxuHH E = {(p,0):
0<p<+0, 0<@<2m} HA IPOCTIp R*?

84.1ll0 e obpasom mapaneneninena I1={p,9,2):0<p<1 0<¢@<2r,0<z<1} mnpu
BiIOOpakeHHI X =pCcos@, y=psSing, z=z? UYu Oyae ue BigoOpaxkeHHS B3aEMHO
OJHO3HAYHUM?

T

2
BiToOpakeHHI X = pSinOcos g, y =psin0dsing, z=pcos0? Yu Oyne e BigoOpakeHHs
B3a€EMHO OJIHO3HaYHUM?

86.Un Moxe moOABIMHMEI  iHTerpas  Big  (QyHKIT Z= f(x; y) nmo  ooOJacTi
D= {(x; y): a; <x<b,a,<y< b2} JIOPIBHIOBATH JTOOYTKY JIBOX BU3HAYCHUX 1HTETPaJiB
10 KOXKHIHM 3MIHHINA X 1 Y OKpeMo?

87.Yu xoxxHa HelepepBHA y BIAKPUTIM KBaJIPOBHIW 00yacTi GyHKIlIS Oyae 1HTETPOBHOIO B
i o61acTi?

88.Un KOXHMM KPUBOJIHIMHMKA 1HTErpajl IMEpIIOr0 POaYy MOXKHA BBaXKaTH JEAKHUM
BHU3HAUYCHUM IHTErpagom?

89. Yu 3aneKuTh BiI HAPSIMKY 00XOIy KPHBOI:

1.a) KpUBOMIHIMHUYN 1HTErpaJl IEPIIOTO POIY;

0) sika-HeOy b IHTETpaIbHA CyMa JJIA 1HTETpajia IepIIoro poay;
2.a) KpUBOJIIHIMHUHI IHTETpaJI IPYyroro poay;

0) sxa-HeOyIb IHTETpaIbHA CyMa JJI IHTeTpaja APyroro poay?

85.1l0 € o6pasom mapaneneminega II= {(p 0,0):0<p<2,0<0<—,0<0< n} npu

90. IlepeBipuTH MpPaBUILHICTh TBEPIXKCHHSI: PIBHSIHHS el = —1 He Mae KOIHOrO pPO3B'A3KY.
21 21
91.3HaliTM MOMHIKY B MipKyBaHHAX: “O4YeBHMAHO, IO 2T = (i4)4 =14 =1, iHakme
20— (if =150 =i. Omxe, i =17

92. Yu npaBusibHE TBEPPKEHHS: PIBHSHHS SiNZ =2 He Ma€ KOpeHiB?
93. [lobynysatu rpadik GyHKIIII:
a) y=[exp(ix)|; 6) y =1+ exp(ix).

94. B sxux ToYKax IJIOMKHU QYHKLIS @ = COSZ MPUHMAE CyTO YsIBHI 3HAUECHHS?

1—i 1+i
95. O0yucauty | —— | .
%)
2

. 3HalTH (OOYUCIINTH) CYM =1+ a+ a+...+ a.
96.3 0 yMy S =1+C} cosa +c?2 cos2 Ch cosn

97.300pa3uTé MHOXHHY TOYOK KOMIUJIGKCHOI IUIONIMHHM, 33JaHUX pIBHAHHSIMH Ta

HEPIBHOCTSIMH:

a) z-1

=1;6) |z-2+|z+2=1; B) 2Rez+|z|2 >2; 1) |z-i|+|z+i]>4.
Z+

. . 2 .
98.B AKMX TOYKaX KOMILJIEKCHOI IJIOMIMHA (PyHKLIA w= f (z):z|z| Mae noxigHy? Uu e

naHa (QYHKI[IS aHATITUYHOIO B IIMX TOYKaX?

99.Yu npaBwibHE TBEPKCHHS: HA MHOXHWHI JIMCHUX YHCEN MOYKHAa BU3HAYUTH BIJCTaHb

M TOuKamu 3a popmyioro p(x,y) = sin*(x — y)?



100. Yu mnpaBuibHe TBEPMKEHHA: MOCHiAOBHICTh (X,) € 30DKHOW B METPHUYHOMY
pocTopi (M ,p) 0 X, akmo  dJe>03N = N(e):vn >N :>p(xn,x)<g?

101. Ywm npaBuiabHE TBEPKEHHS: IOCIHIIOBHICTh (xn) € 30DKHOI0O B METPUYHOMY
IpOCTOPi (M,p) o0 X, dakmo Ve>0 VN = N(S): dn > N:>p(xn, x)< e?

. . . 1
102. Ywu npaBHIbHE TBEPKEHHS: KOKHA 301KHA IMOCTIOBHICTH MPocToOpy R MOHOTOHHA
1 oOMexeHa ?

103. Ywu npaBuibHE TBEPIKEHHS: AKIIO (X,) — 301KHA IOCIIJOBHICTE Y METPHYHOMY

MpoCcTOpi, TO BOHA PyHAaMeHTanbHa? UK NpaBUIIbHE OOCpHEHE TBEPIKEHHS?
104. BwuscHutH, yu € 30DKHAMH 3aJaHi TIOCHIJIOBHOCTI Y BIJAMOBIIHUX METPUYHUX
pocTOopax. 3HAUTH TPAHULI0 Yy BUMAAKY 301)KHOCTI IOCII1I0BHOCTI:
1999

1999 n

1)x, =|1998 ,(1-% wen+s o pgs,
n n%+1
2n+1

2) X, = nsinl,(2n+3J ,%‘/E,lOZOicos(n2 +1) B R*:

n \2n-4 n-+1

3lgn _sinn? 1

3) z, = +i BC; 4) z. =| ——| BC.
) n n3 n ) n (\/§+IJ

105. Y mpoctopi C[0;1] 3Haitti BincTans Mik byHKITiSMY:
1) x(t) =t2, yt) = In(t+1); 2) x(t)=t> +1 y(t) =t -1.
106. Ywm npaBuibHe TBepKeHHS: OCKiibkH N < Z C (O, 1o MHOXHHA () Mae OiIbIIy

KIJIBKICTB €JIEMEHTIB, HiX Z (a Z Oinbmy, Hixk N )?

107. Yum mnpaBuibHE TBEPAKEHHSA: MHOKMHA palllOHAIBHUX TOYOK 3 BIIpi3Ka [a;b]

BuMipHa 3a XKopaanom ?
108. UYu mpaBuibHE TBEPAKEHHS: MHOXHMHA IppallioOHaIbHUX TOYOK 3 BIIpi3Ka [a;b]

BUMipHa 3a Jleberom ?
109. Ywm npaBuibHE TBEPIKEHHS: SIKIIO (YHKIS iHTerpoBaHa 3a Jleberom Ha [a;b] , TO
BOHA iHTEerpoBaHa i 3a PimaHoMm Ha [a;b] ?

110. 3o0pasutu Ha JEKapTOBIM IUIOMIMHI I1HTETPATbHY KPUBY JIU(EPEHINIATLHOTO
. 1
piBHsHHA Xy’ —YyIny =0, 10 NpOXOaUTh Yyepe3 Touky M (g;ej .

111. Yum npaBuibHE TBEPIKEHHS: AWQepeHLianbHe piBHAHHA Xdy + ydx =xydx+dy €
PIBHSAHHSIM 3 BIJOKPEMJIIOBAHMMM 3MIHHUMHM, JIHIHHUM, OJHOPIAHMM 1 B TOBHHUX
nudepeHIiianax.

112. Yu npaBuibHe TBEpIKEHHS Y = €7 sine € po3B's13koM Au(epEeHLiaTbHOTO PiBHAHHS

y'=y?



113. 3naliTH TEOMETpUYHE MICIE CTAI[lOHAPHUX TOYOK JJis IHTETPAIbHUX KPHUBUX
mdepeHITiansHOTo PIBHSHHES Y = X — 4y +6.

114. Ywm npaBwWIbHI TBEPKCHHS:
a) 3arajJbHUM BUIJIS 3BUYAMHOIO JU(EPEHIIAIBHOTO PIBHSAHHSA IPYroro MopsaKy Mae
suryan Yy +y =F(xy);
0) 3arajdbHUIl pO3B’A30K 3BHMYAWHOTO AU(PEPEHLIATBHOTO PIBHSAHHSA IPYroro MoOpsaKy
y = F(X,Cl,Cz), ne C;,C, — IOBUIBHI CTaJI.

115. 3HaliTu 1HTErpajsbHy KpHUBY pIBHSHHS Yy"+9y=0, fKa NPOXOAUTH 4Yepe3 TOUYKY

M (7;—1) 1 HOTUKAETHCS B LI TOYIl JO MPAMOi y+1=X—r.

5. Jlnsg migbroBux karteropiii ocid, SsKMM HaJaHO NMPAaBO CKJIAJAATH BCTYNHI
BUIIPOOYBaHHA (0c00M, IO MNMOTPeOYHTH OCOOJHBHX YMOB CKJIAJAHHS
punpodyBans) B HIIY imeni M. IIL JIparomanoBa 3a pilleHHAM
IpuiimaJibHOI KOMICiI CTBOPIOIOTHCH 0C00/IMBI YMOBHM [JIsl NPOXOI:KEHHS
BCTYIIHUX BUIIPOOYBaHb.

6. CTPYKTYPA BIJIETY JOAATKOBOI'O BCTYIHHOI'O
BUITPOBYBAHHS (CIIIBBECIIHN)

HauionanbHuii negarorivnni ynisepcurer imeni M. I1. /IparomanoBa

Di3uK0-MaTeMATHYHUH (PaAKYJIbTET

Cmyninw:_macicmp
L'anysv 3nanv: 11 Mamemamuka i cmamucmuxa JoxaTkoBe BCTyIHE

Cneyianvuicmye: 113 [Ipuxknaona mamemamuxa BUNPOOYBaHHS

Ha 6a3i cmynens/OKP:6axanasp, cneyianicm

EK3AMEHAIIMHAMA BUIET Ne 1

1. BinHomieHHs ekBiBaJeHTHOCTI. Teopema mpo 3B’s130K MIXK BIJHOLIEHHSIM €KBIBaJ€HTHOCTI
Ha MHOKMHI 1 pO30UTTSIM MHOXXHHHU Ha KJIACH.

2. Teopemu mpo reOMETPUIHUHN 3MICT JIHIHHAX HEPIBHOCTEH 3 JIBOMA i TpPbOMa 3MiHHUMH.

3. Mimana 3a7a4a AJis OJTHOPITHOTO PIBHSIHHS KOJMBAHHS CTPYHHU.

4. a) Uu Moxe npsiMa nepeTUHaTH anreOpaiuHy KpUBY TPETHOTO MOPSIKY B TPhOX TOUKax ?

6) be3 Tabmump 1 KambKynsTOpa 3HaiTH HaOmwkeHe 3HadeHHs 2004-ro unena

: : 1Y
MOCNIIIOBHOCTI (X,), A€ X, :(cos—j .
n

3ameepornceno na szacioanni Ipuiimansvnoi komicii HI1Y imeni M. I1. /Ipacomanosa
[Tporokon Ne _ Bim «__ » ©Oepe3ns2018 p.

TI'onoea ¢axoeoi komicii / /
IMigmuc [pizBuie, iM's, M0-0aTHKOBI




7. PEKOMEHJOBAHA JIITEPATYPA

Jliteparypa 3 anre0pu i Teopii unceJ

1. 3asano C.T. Kypc anre6pu. — K.: Buma mxoma. — 1985. — 396c¢.

2. 3asano C.T., Kocmapuyx B.H., Xayem B.M. Anrebpa u teopus uucen. U.I. — K.: Buma
mkonua, 1977. — 400c.

3. 3asano C.T., Kocmapuyx B.H., Xayem B.H. Anrebpa i Teopis uncen. Y.II. — K.: Buma
mkoia, 1986. — 408c.

4. 3asano C.T., Jlesiyenxo C.C., Ilunacé B.B., Poxuyvkuu 1.0. Anrebpa i Teopis YHCEIL.
[Tpaktuxym. U.I. — K.: Buma mkosna, 1983. — 232c¢.

5. 3asano C.T., Jlesiyenxo C.C., Ilunacé B.B., Poxuyekuu I.0. AnreOpa i Teopis YHCEIL.

[Tpaktuxym. U.II. — K.: Bua mikona, 1986. — 264c.

Kynuxos JL.A. Anrebpa u Teopust uncen. — M.: Beicmas mkona, 1979. — 559c.

Kypow A.I". Kypc Beicmieii anre6psl. — M.: Hayka, 1971. — 432c.

Ipockypsaxoe U.B. CoopHUK 3a1a4 110 TnHEHHOM anredpe. — M.: Hayka, 1974. — 384c.

© o N o

Tpebenxo /].A., Tpebenxo O.O. Anrebpa i Teopis umcen: Y 2 4. - K.: HIIY imeni

M.II. Iparomanosa, 2009. - U.1. - 420 c.

10. @aoees J[.K., Comunckui M.C. COOpHHK 3a/1ad 110 BeIcIIeH anreope. — M.: Hayka, 1977. —
—288c.

Jliteparypa 3 reometpii

1. Anexcanopos A.Jl., Heysemaee H.IO. I'eometpus: YueOHoe nmocooue. — M.: Hayka, 1990.
— 672c.

2. Amanacan J1.C. T'eometpus. Y. I. — M.: IIpocBemenne, 1973. — 456¢.

3. Amanacsan JI.C., Amanacan B.A. Coopnuk 3amau mo reomerpun. Y. I. — M.: [Ipocserienue,

1973. — 256c¢.

4. Amanacan JI.C., baszvines B.T. I'eomerpus. Yuel. mocobue s CTyACHTOB (u3.-MaT. Qax.
nen. uH-toB. B 2 4. Y. I. — M.: [IpocBemienue, 1986. — 336¢.

5. Amanacan JI.C., basvines B.T. I'eomerpusi. Yueb. mocoOue s CTyIeHTOB (Gu3.-MaT. Qax.
nen. uH-1oB. B 2 u. Y. I[I. — M.: IIpocBemienune, 1987. —352c.

6. Amanacan JI1.C., I'ypesuu I'.B. I'eometpus. Y. II. — M.: I[Ipocsemienne, 1976. — 447c.

7. baszvines B.T., /[ynuues K.U. T'eomerpus. U.I. — M.: IIpocsemienue, 1974. — 351c.

8. basvines B.T., /[ynuues K.U., Ueanuykas B.Il. Teomerpus. U.I. — M.: IlpocBemieHue,

1974. — 351c.

9. binoycosa B.I1., Invin I.I'., Cepeynosa O.I1., Komnosa B.M. Ananitnana reometpis. — K.:
Buma mxoira, 1973. — 328c.

10. Bepnuep A.JI., Kaumop B.E. 3nemeHnThl Tonojoruu u nuddepennuanbHas TeoMeTpus. —
M.: Hayka, 1985. — 112c.

11. Eeopos U.11. T'eometpus. — M.: IIpocBemenne, 1969. — 368c.

12. Knemennux /{.B. COOpHUK 3a/1a4 110 aHaIUTUYECKoi reomeTpun. — M.: Hayka, 1968. —
—224c.

13.Ilozopenos A.B. T'eomerpusi: Yuebnoe mocodbue i By3oB. — M.: Hayka, 1984. —

288c.

14. Ilpayvosumuii M.B. Ex3amen 3 anamituaHoi reometpii (I cemectp). — K.: Bun-Bo HITY
imeni ML.II./IparomanoBa, 2005.— 120c.



15. llpayvosumuii M.B. Ex3amen 3 anamituunoi reomerpii (II cemectp). — K.: Bun-Bo
HITY imeni ML.II. [IparomanoBa, 2005.— 60c.

16. Ilpayvosumuii M.B. AmnamituyHa TeoMmeTpis. Teopis mNpsAMUX Ha IUIOMIKHI B
anamituaaomy Burisial. — K.: HITY imeni MLII. [Iparomanosa, 2011. — 80 c.

17. Ilpayvosumuii M.B. BextopHa anreopa. — K.: HITY imeni M.II. JI[paromanosa, 2011. —
144 c.

18.Ilpayvosumuii  M.B. T'eomerpumuni meperBopenHs. — K. HIIY imeni
M.II. [IparomanoBa, 2010. — 128c.

19. Ilpayvosumuii M.B. Ex3amen 3 anamituunoi reometpii (I cemectp). — K.: HITY imeni
M.II. IparomanoBa, 2004. — 92 c.

20. Capanyes ['M. COopHUK 3amad Ha TeOMETpHYECKHE TmpeoOpa3zoBanms. — M.:
IIpocsemenue, 1975. — 110c.

21. Cepeynosa O.11., Komnosa B.M. TlpakTukym 3 MpoeKTUBHOI reometpii. — M.: Buma

mkoia, 1971. — 188c.
22. Tpaunun A.JI. OcHoBanms reoMeTpun. — M.: Yunearus, 1969. — 325c.

23. [[yoepounnep O.H. 3amaun u ympaKHEHHUsS 1O AHATUTHYECKOW TeomeTpuu. — M.:
Hayxka, 1968. — 336c¢.

Jlitepatypa 3 MaTeMaTUYHOI0 AHAJI3Y

1. Jasuoos M.O. Kypc marematnunoro anamizy. Y.1-3.— K.:Buma mxona, 1990, 1991,
1992.— 384, 392, 360c.

2. Kyopssyes JI.JI. Matematndeckuii ananus. T.1-2.— M.: Beicmmast mkoma, 1993.— 614c.,
472c.

3. Ixine M.I. Matematnunui a"ani3. U.1-2.— K.:Buma mikoina, 1994.— 424c., 430c.

4. Hlxine M.I., Konrecnux T.B., Komnosa B.M. Buma matemaruka. Ku. 1.— K.: JIu6igp,
1994.— 279c.

5. xine M 1., Konecnux T.B. Buma matemaruka . Ku. 2.— K.: JIn61ap, 1994.— 351c.

6. Ilxine M.1., Konecnux T.B. Buma matemaruka . K. 3.— K.: JIn611p, 1994.— 351c.

7. bepman ["H. COOpHUK 3ada4 MO KypCcy MareMmaThudeckoro anaimusza.— M.:Hayka,
1985.— 383c.

8. Hasviooe H.A., Koposkun I1.11., Huxonvckuti B.H. COOpHHUK 3a/1ad 110 MaTEMaTHICCKOMY
aHanmu3y.— M.:IIpocsemenue, 1973.— 254c.



