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1. Onuc HaBYAJILHOI JHCHUILIIHA

Buiia MaTeMaTnka

(Ha3Ba)

I'any3b 3HaHb, cHIENiAJIbHICTH, OCBITHSI IPOIPaMa, OCBITHIN CTyNiHb

OcBiTHi# CTYIIIHB

bakanaBp (baxanaep, Mazicmp)

CoemiaibHICTh

151 «ABTOMATH3AIlg Ta KOMII FOTEPHO - IHTErPOBaHi

TEXHOJIOTI»

(ummp i Ha3Ba)

OcBiTHA Iporpama

ABTOMaTH3aIliA Ta KOMI FOTEPHO - IHTErPOBAHI
TEXHOJIOT1]

(Ha3Ba)

XapakTepucTHKA HABYAJIbHOI IUCHUILIIHU

Bun O060B’s13K0Ba
3arangbHa KUIbKICTh TOIUH 510
Kinbxkicts kpenutiB ECTS 17
KiJIbKiCTh 3MICTOBHX MOJYJIIB 12

Kypcosuii mpoekT (poboTa)

(SIKLIIO € B p0OOYOMY HABYAIHFHOMY ILIAHI)

(Ha3Ba)

dopmMa KOHTPOJIIIO

3anik -1,2,3 cemecTpu, ek3aMeH-4 ceMecTp

INoka3HUKH HABYAIBbHOI JUCHUNJIIHYU 1JI51 J€HHOI Ta 3204HOI (GopM HABUAHHS

JIeHHa popMa HaBYaHHS 3a04Ha (hopmMa HaBYaHHS

Kypc (pik miaAroToBKm) _1 1

CemecTtp 1 1
Jlexmiitai 3aHATTI 30 TOJI. 2  rom.
[IpakTnuHi, ceMiHapChK1 3aHATTS 45 TOJI. TOJI.
JIaGopaTopHi 3aHATTS roJ. TOJI.
CamocriitHa poboTa 45 rom. 162  ronm.
InauBiTyanbHi 3aBIaHHS roj. ToJ.

KinpKicTh THXKHEBUX TOAUH
JUTSL IEHHOT (hOpMH HAaBYaHHS:

5 rom.




JIeHHa opMa HaBYaHHS

3a04Ha (hopmMa HaBYAHHS

Kypc (pik miaroToBkm) 1
Cemectp 2
JlexuiiiHi 3aHATTI 30 roJI. 2__ TO.
[IpakTruHi, CeMiHAPCHKi 3aHSITTS 45 ro. rom.
JlaGopaTopHi 3aHATTS roJI. rog.
CamocriitHa poboTa 75 __ron. 172 TOJ.
IHmBiayanbHI 3aBIaHHS roJI. rog.
KiIpKicTh THXKHEBUX TOAUH
JUISL ISHHOT (hOpMH HAaBYaHHS:

5 rom.

JieHHa popMa HaBYaHHS

3a04Ha (hopmMa HaBYAHHS

Kypc (pik miarotoBkmn) 2
Cemectp 3
JlexniitHi 3aHATTI 15 rom. __TOJ.
[TpakTHuHi, cCeMiHAPCHKi 3aHITTS 30 roJ. rom.
JlabopartopHi 3aHATTS TOJI. TOJI.
CamocriitHa poboTa 75 ro. rom.
InnuBinyasbHI 3aBAaHHS rom. rom.
KuIpKicTh THXKHEBUX TOAUH
JUIS IeHHOT (D OpMH HABYaHHS:

3  ropx.

JeHHa (hopma HaBYaHHS

3a04yHa (opMa HABUAHHS

Kypc (pik miAroToBKM) 2

Cemectp 4

JlexuiiiHi 3aHATTS 15 roJl. roJI.
ITpakTH4Hi, CEeMIHAPChKIi 3aHSITTS 30 roJ. roJ.
JlaGopartopHi 3aHATTS roJl. rO/I.
CamocriitHa po6oTa 75 ___ron. TOJI.
InauBiTyanbHi 3aBIaHHS ____ Trom. ToJ.
KinpKkicTh THXKHEBUX TOAUH

11 TeHHOT (POpMU HaBYAHHS:

- 3 ron.




2. MeTa, 3aBJaHHS Ta KOMIIETEHTHOCTI HABYAJIbHOI JUCIHUILIIHA

Meta: crpusitd (GopMyBaHHIO OCOOMCTOCTI CTyJ€HTa, MaWOyTHHOTO CIIeIialicTa, PO3BUTKY HOTO
IHTEJIEKTY Ta 3M10HOCTEH 1O JIOTIYHOTO W aJTOPUTMIYHOTO MUCJICHHS, HABUUTH CTYJIEHTA_OCHOBHHUM
MaTeMaTUYHUM METOJaM, IO HEOOXIiTHI JJIS aHali3y Ta MOJEIIOBAaHHS IPOIECIB, SBUII, IPH
BIJIIYKaHHI ONTHMAaJIbHUX DPO3B’S3KIB KOHKPETHHX NPUKIAJHUX 3a1ad; Ajs oOpoOKHM Ta aHalizy
YHCEIbHUX 1 HATYPHUXCKCIIEPHUMEHTIB.

3aBaaHHA: Ha MPHUKIANaX MATEeMATUYHUX IOHATH 1 METOJIB MPOJEMOHCTPYBATH CTYACHTaM [iiO
3aKOHIB TIPUPOIH, CYTh HAYKOBOTO IMMAXOAY, crlemudiKy HpeaMeTy Ta WOro pojb y 3A1HCHEHHI
HayKOBO-TEXHIYHOTO TIPOTPECY; HABUYUTH CTYICHTIB NpHUIOMaM JOCITIDKECHHS Ta pPO3B’SI3aHHSI
MaTeMaTH4HO (hOpMalli30BaHUX 3a/1a4, BAPOOUTH y CTYACHTIB HABHYKU 3aCTOCYBAaHHS OCHOBHUX 1/1eH
Ta METOJIB IUCIMILIIHH, 30CEPEIUTH yBary Ha MOTTMOJICHOMY BUBYEHHI OCHOBHUX MOHATH 1 METOMIB
MPeIMETy 3 METOK 1X 3aCTOCYBAaHHS JI0 NPUKIAJIHUX MPoOiieM ¢axy, BAPOOUTH y CTYACHTIB BMiHHS
aHaJi3yBaT OTPUMaHI PE3yJIbTATH, MPUILEIUTH IM HABUYKH CAMOCTIHHOTO BUBYEHHS Ta pedepyBaHH:
JiTepaTypu 3 AUCUUILTIHU «BuIia MmareMaTikay Ta ii MpHUKIIaJgaHb 3a TIEBHOIO MPOOIEMATHKOO.

Yy pGSYJ'IBTaTi BUBUYCHHS HaBYAJIbHOI ,I[I/ICI_[I/IHJ'IiHI/I CTYACHT IOBUHCH

3Hamu: OCHOBHI OHATTS Ta METOJU 3 METOIO iX 3aCTOCYBaHHS /10 NPUKJIAJHUX 3a1a4 (axy; npuiiomMmu
JOCIIJKEHHS Ta PO3B’sI3aHHS MaTeMaTHYHO (OopMalli3oBaHMX 3a/1a4.

émimu: PO3B’SA3yBaTU CHCTEMH ajreOpaidHuX pIBHSIHB; BOJIOJAITH arapaToM MaTpHllb, METOAAMHU
BEKTOPHOI anreOpy Ta aHAJITHYHOI T€OMETpii; 3aCTOCOBYBATH MOXiJAHY Ta 1HTETpal Ui PO3B’SI3aHHS
NPUKIAJAHUX 3a/ay; CKIajaTH IudepeHIiaibHe pPIBHSAHHS 3a OMNMCOM JUHAMIYHOIO IHpoLecy Ta
PO3B’A3yBaTH HOr0 TOUHUMH a00 HAOIMKEHUMH METOAaMu; OyyBaTH HAMIPOCTIII MOJENI peabHUX
00’€KTiB 1 TMpoLECiB Ta MPOBOAUTH iX SKICHUWM aHami3; 3IIHCHIOBAaTH OMHC Ta O0OpOOKYy
eKCIIEpUMEHTAIBHAX JaHUX METOJAaMH MAaTeMaTH4HOI CTaTHCTHUKH, OIIHIOBaTH BH3HAYAJIbHI
napaMeTpu po3Nojiay; BUOMPATH METOAM aHaNi3y CKIAJAHMX MoJeNed Ta 3J1HCHIOBaTH PO3B’sI3aHHS
MaTeMaTH4HO (popMai30BaHUX 3aad.

Habymmsa komnemenmnocmeil.

InTerpasbHa KOMIETEHTHICTb: 3JaTHICTh PO3B’SI3yBaTH CKJIAJHI CHEIialli30BaHl 3a4ayl Ta
NPAaKTUYHI TpoOJIeMH, L0 XapaKTEPU3YIOTHCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, Mija 4ac
npodeciiHol IiSIBHOCTI y Tainy3l aBToMaTu3aulli a0o y mpoleci HaByaHHsS, II0 Mepeadavae
3aCTOCYBaHHS TEOPii Ta METOJIIB Talys3i.

3araabHi komnereHTHOCTI (3K):
3K1. 3n1aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIIsIX.

daxoBi koMmneTeHTHOCTI cneniaabHocTi (PK):

@®KI1. 3paTHiCTh 3aCTOCOBYBAaTHM 3HAaHHS MAaTEMaTHKH, B 00Cs31, HEOOXINHOMY MJis BOJOIIHHS
MaTeMaTUYHUM arnapaToM 1 BUKOPHUCTAHHS MaTEeMaTHYHHX METOJIB JJIA aHal3y 1 CHHTE3y CHCTEM
aBTOMaTH3aIlli.

IIporpamni pe3yastatn Hapyanus (IIPH):

[TPH1. 3naTi OCHOBHI pO3/I1JIK BUIIOI MaTeMaTHKU (JTiHIHA Ta BEKTOpHA ayredpa, audepeHIiaabHe Ta
1HTerpajbHe YUCIeHHs, PYHKIIT 6araTboX 3MiHHUX, (YHKIIOHATBHI psiiu, AudepeHianbHi piBHIHHS,
Teopis QYHKI[IH KOMIUJIEKCHOT 3MIHHOI, orepalliiiHe 4uciaeHHs, Teopis HMOBIpHOCTEH Ta MaTeMaTUYHA
CTaTHCTHKA, TEOPisi BUMAJIKOBHX IPOIECiB) B 00Cs31, HEOOX1AHOMY NIl KOPUCTYBAaHHS MaTeMaTHUYHUM
amapaToM Ta METOJaMH B Tally31 aBTOMAaTH3aIlli.



3. [Iporpama Ta cTpyKTypa HaBYaIbHOI AUCLMILIIHYU JJIS:
— IMOBHOT'0 TEPMiHY JeHHOI (3204HO0I) GopMH HABUYAHHS.
1 cemectp. — 120 roa. (4 kpeauTHn)

3microBuiit moayJsb 1. Jlidiiina ajaredpa. — 6 roa.

Tema Jexkuiiinoro 3auartd 1. BusHauauky, 1X 00YMCIEHHS Ta BJIACTUBOCTI. — 2 TO/I.
Busnaunuku 2-ro Ta 3-ro mOpsnKiB, iX oOuucieHHS. BU3HAYHUKH R-TO TOPSIIKY.
OCHOBHI BIIaCTUBOCTI BU3HAYHUKIB. MiHOpH Ta anreOpaidHi TOMOBHEHHS.

TeMma JexkuiiiHoro 3aHartd 2. CucTeMH JIHIMHUX HEOIHOPIAHUX PIBHIHbD.

IIpaBuno Kpamepa. — 2 rog.

JliHifiHi cucteMu anreOpaiuyHuX piBHsAHb. KBaapaTHi cHUCTEMU JIHIWHUX pIBHSIHb.
OcnogHi noHsTTs. [IpaBuno Kpamepa. Po3B’si3aHHST OHOPIIHOT CUCTEMU. 3arajibHUMN
PO3B’S30K JIIHIIHOT KBaJIpaTHOI HEOAHOPITHOT CUCTEMH.

TeMma JexkniiiHoro 3auarra 3. Marpuru, aii Hag HUMUA. MaTpUYHHA METOI. — 2 TOI.
Anrebpa matpuub. Matpumi. OcHoBHiI mnonsTTs. il Ham wmatpuismu. OOepHeHa
MaTpPHUIIs, AITOPUTM 11 3HAXOKEHHS. MaTpUuuHUN METO ] PO3B’SI3aHHS CUCTEM JIHIAHUX
PIBHSIHb.

3micToBuii MOayIb 2. BekTOpHa ajiredOpa Ta aHaJiTH4YHA reoMeTpis. — 15 roa.

Tema sexkuniitnoro 3anarrsa 4. Bexkropu. JIiHiliHI onepaillii HaJl BEKTOpaMu. — 2 TOJI.
[ToHATTS TEOMETPUUHOIO Ta AHAIITUYHOTO BEKTOpa. BekTopu, OCHOBHI TOHSTTS.
JliHiiiH1 omepailii HajJ BEKTOpaMH (J10JaBaHHS, BIJHIMAHHS, MHOXXEHHSI Ha 4YHCIIO), iX
BJIACTUBOCTI. YMOBa KOJIIHEAPHOCTI BEKTOPIB.

Tema nexuniiiHoro 3anaTTa 5. JlekapToBa NPsIMOKYTHA cucTeMa KoopauHart. [Tpoekirii
BekTopiB. HanpsiMHi KOCUHYCH. — 2 TOJI.

UYucnosa Bick. Koopaunatu Ha mnpsimiii. [Ipoekiiii BekTopa Ha BiCh, BIJIACTUBOCTI.
JlexapToBa NPSIMOKYTHA CHCTeMa KOOpPJWHAT y MPOCTOpl Ta Ha TuiomuHi. JlekapToBi
KOOpJIMHATH TOYKH, BekTopa. Koopamnatha Qopma 3amaHHs BekTopa. ‘“‘AHaNITUYHE
“O3HaYEHHS BEKTOPA, MOT0 3B 530K 3 “reoMeTpuyHuM’. HampsiMH1 KOCUHYCH.

Tema JieKIiiiHOT0 3aHATTA 6. CKAIApHUN Ta BEKTOPHUHN JOOYTKU BEKTOPIB. — 3 TOJ.
Ckansipuuii 100yTOK BEKTOPIB, HOTO BJIACTUBOCTI, 3MICT Ta 3aCTOCYBaHHs. BekTopHwMii
N00yTOK BEKTOpPIB, BIACTUBOCTI. ['eoMeTpuunuii Ta (izuunuii 3mict. OOUMCIEHHS
BEKTOPHOTO JT00YTKY 3a BIJOMUMHU KOOPJMHATAMH BEKTOPIB-MHOKHUKIB.

Tema JekuiiiHoro 3auarrda 7. Mimanuii 1o0yTok BekTopiBs. basuc. — 1 ro.

Mimanuii 100yTOK BEKTOpPiB, HOTO BJIACTUBOCTI Ta TeoMeTpuuHMit 3micT. HeoOxigHa Ta
JOCTaTHS yMOBa KOMILUIAHAPHOCTI BeKTOpiB. OOYHUCIEHHS MIIIAHOTO JAOOYTKY. n-
BUMIPHUN BEKTOPHUIA MIPOCTIP.

Tema Jgexuiiinoro 3auarrtd 8. [Inommya ta i1 piBHAHHSI— 2 TOLI.

[TonsTTss MoBepxHi Ta JiHIi y mpoctopi. [lmomuHa, sIK TOBEPXHS MEPIIOTO TOPSIKY.
Pi3H1 piBHSHHS IJIONMIMH: 3arajibHe, HEMOBHI PIBHSHHS IJIONIMH, Y BiIpI3Kax, PIBHIHHS
IJIONIMHYU, IO MPOXOAUTH Yepe3 TPU 3a/laHi TOYKW, HOPMAJIbHE PIBHSHHS TUIONIUHHU.




Biacranp Big TOYKM 10 TUIOMMHU. 3BEACHHS 3arajbHOTO PIBHSHHS IUIOMIUHHA [0
HOPMAJILHOTO BUTJIsAY. B3aeMHe po3TairyBaHHs IJIOIIKH.

Tema JieKIiiiHOT0 3aHATTA 9. PIBHSIHHS OpsIMOI V IPOCTOPL. — 2 TOI.

Pi3Hi piBHSHHS TpsAMOi y TipocTopl ( 3arajibHe PiBHSHHS, KaHOHIYHI, Ta apaMeTpUyHI
PIBHSIHHSA) , 1X 3B’s130K. MeXaHIYHUI 3MICT MapaMeTpUIHUX PiBHSIHB. PIBHSIHHS MpsMoi,
10 MPOXOJUTH 4epe3 Bl 3aJaHi TOUKW. B3aemMHe po3ramryBaHHS NIBOX MPSIMUX Y
npocropi. Kyt mMix npsMumu. YMOBH MapaieibHOCTI Ta MEPHEHIUKYISIPHOCTI TIPSIMUX
[IpsiMa Ta TUTONIIMHA Y TIPOCTOPI.

Tema Jgexuiiinoro 3auarrtd 10. PiBasaaus npsamoi Ha mrommHi. — 1 rom.

Jlinis Ha roionmHi. [IpsMa Ha mmomuHi. Pi3HI piBHSHHS NpsAMoi: 3arajibHe, y Biapi3Kax,
3 KyTOBUM Koe]irlieHTOM. PiBHSHHS mpsIMOi, 110 TPOXOAUTH Yepe3 /Bl 3a7aHl TOUYKU Ta
yepe3 TOYKY 13 3aJaHuM KyTOBUM KoedirieHToM. KyT Mk mnpsmMumu. YMOBH
MEPIICHIUKYJISIPHOCTI Ta MapaleabHOCTI npsMux. [lonspHa cuctema KoopauHart, ii
3B’A30K 3 IEKapTOBOIO CUCTEMOIO.

Tema nexuiiinoro 3anarTta 11. KaHoHiYHI piBHSIHHS KPUBUX JIPYIOrO MOPSAKY. — 2
ro/I.

KanoHiuH1 piBHSHHS KpUBHUX APYroro mopsaky (emirnc, kojo, rinepbosna, napadomia), ix
BiacTUBOCTI. [lapasnensHe mnepeHeceHHs CUCTeMHM KOOpIMHAT. 3BEICHHS 3arajbHOTO
PIBHSIHHSI KPUBO1 APYTOTO MOPSIAKY 10 KAHOHIYHOTO BUTJISTY.

3micToBuii Moayab 3. Ipanuns Ta HenepepBHicTh. — 9 rox.

Tema sexkniiinoro 3anaTrs 12. 'paHulis YUCIOBOI MOCAIIOBHOCTI. — 2 TO/I.
VYnopsinikoBaHa 3MiHHA BeJWYMHA. ['paHMIsl YMCIIOBOI MOCHIAOBHOCTI. HeckiHUeHHO
Majl Ta HECKIHYCHHO BEJIWKI BEJIWYMHU, iX BIacTUBOCTI. OCHOBHI BJIACTHUBOCTI
HeckiHueHHO Manux BennuuH (HMB). MonoTtonH1 nocnioBHOCTI. Yucno e. OCHOBHI
BJIACTUBOCTI 301KHUX TMTOCTiOBHOCTEH. HeBM3HaUeHHOCTI B T€OPii I'paHHUIIb.

Tema Jexuiiinoro 3auartsa 13. BiactuBocTi 3015KHUX MOCIIJOBHOCTEN. — 2 TO/I.
MonoToHH1 OCIITOBHOCTI. Yncio e. OCHOBHI BIACTUBOCTI 301KHUX IMOCITIIOBHOCTEH.
HeBuzHnaueHHOCTI B TEOPii IpaHUIIb.

Tema Jgexuiiinoro 3auarrtda 14. ['paunist dyHKIUi. — 2 TOI.

['panunst QyHKIii B Toui Ta ii reomeTpuyHuid 3micT. JliBa Ta mpaBa rpanuill QyHKIII.
I'panunst QyHkIii Ha HecKiHUYEHHOCTI. HeckiHueHHO Benuka GYHKIISE B TOYII.
Heckinuenno mam QyHKIii Ta iX B1acTUBOCTI. OCHOBHI BJIACTUBOCTI TpaHUIll (PyHKIIII.
Tema gexuiiinoro 3anstra 15. Ilepmia Tta npyra 4ynoBi rpanuili. HemepepBHICTH
dbyHKIiT — 3 To/I.

Po3kpuTTsa HEBU3HAUEHOCTEN B Teopii rpanuilb. [lepiia yynosa rpanuiis. pyra gyynoBa
rpanuis, Hachiaku. HenepepBHicTh GyHKIIT B TOYI, pi13H1 03HaY€HHA. TOYKH PO3pUBY
Ta ix kiacudikaiis. OCHOBHI TEOpEeMU MpO HenepepBHI (YHKINI. 3acTOCyBaHHS
HETIEPEPBHOCTI JI0 PO3KPUTTSI HEBU3HAUCHOCTEH.




2 cemectp. — 150 roa. (5 xpeauris).

3micToBuii Mmoay.n 1. [IudepenniajibHe uncjieHHs Ta paau. — 13 rox.

Tema Jgexuiiinoro 3auarrtda 1. [oxigaa yHkmi oaHiel 3MIHHOI Ta i1 3MICT. — 2 TOJI.
3amavya mpo MUTTEBY MBUAKICTh. O3HaUEHHS MOXiIHOI Ta 11 3MicT. JudepeniiiioBHicTh
¢bynkiii B Touri. Tabmums noxigaux. Il o3HaueHHS AUGEPEHITIHOBHOCTI, 3B’ SI30K MiX
HEMEPEPBHICTIO Ta NU(EPEHITIOBHICTIO.

Tema Jekuinaoro 3aHarTa 2. O0unciaenns noximuoi. Hdudepenman dyHKINI, HOro
3MICT. — 2 TOJI.

[TpaBwia nudepeHiiroBaHHs aaredpaiuHoi cyMu, 100yTKy Ta 4acTku ¢pyHKiii. [ToxigHa
CKJIaJICHOI Ta CTENEeHEBO-MOKa3HUKOBOI ¢yHKIINH. [imepbomiuni QyHkiii Ta ix
mudepenmitoBantg.  [loxigui  Bummx mopsakiB. IloxigHa HesBHOI  PyHKIIII.
Hudepenmian ¢yHkiii, #oro 3Mict. 3acTocyBaHHsS udepeHIiaga 0 HAOIMKEHUX
oOuucinens. Judepenuianu Bunmx nopsakie. [lapamerpuuno 3amani ¢GyHKii, ix
nudepeHIliFoBaHHS.

Tema Jekuiiinoro 3aHarTa 3. OcHOBHI TeopeMH JIH(EpEHINATHHOIO YHCIJIEHHS.
[IpaBmio JlomTans. — 1 rox.

OcHoBHI Teopemu audepenuiansHoro yucienus( reopemu depma, Poms, Jlarpanxka,
Komm). ITpaBuiio Jlonitans.

Tema gexuiiinoro 3anarra 4. JociaipkeHHs QyHKIT 32 TONOMOTOK MOXIIHOL. — 2
TO/I.

JocnipkeHHst GyHKIT HA MOHOTOHHICTh, €EKCTpeMyM (HEOOXigHa Ta TOCTATHS YMOBH).
HaiiGinpie ta HaliMeHille 3HaueHHs (DYHKINT Ha 3aMKHEHOMY MPOMDKKY. OMyKIICTb,
THYTICTh Ta TOYKH TEPETHHY KpUBOi (HEOOXigHA Ta TOCTaTHS YMOBH). ACHMIITOTH
Cxema moBHOTO pgochipkeHHs ¢yHkuii. @opmynu Teitnopa, Maknopena. Posknan
NesSKUX erleMeHTapHux (QyHKIiH 3a hopmyroro MakiopeHa.

TeMma Jexkuiiinoro 3auarrtda 5. ludepenmirosanns GyHKIUI 0ararb0X 3MIHHHX. — 3 TO/L.
OyHKIil ABoX Ta Outblne 3MiHHMX. OOJIaCTh BU3HAYCHHS, T€OMETPUYHE 300paKeHHS.
I'panuns ta HenepepBHicTh. YacTuHHI oX1aH1 [-ro mopsiaky, ix 3micT. [loBHuil npupict
Ta MOBHUM AudepeHiian. 3actocyBaHHs IudepeHuiany A0 HAOIMKEHUX OOUYHCIIEHb.
Cknaneni ¢yHKIiT Ta ix audepeHiioBaHHs. J[oTuyHa MmonMHA Ta HOpPMalb JO
noBepxHi. YacTUHHI MOX1AHI Ta AUdepeHIiiany BUIuX nopsaakiB. [IoHATTS ekcTpeMyMy
¢ynkuii nBox 3mMiHHUX (PJ13). HeoOxigHa Ta JOCTaTHS YMOBHU ICHYBaHHS €KCTPEMYMY
¢ynxkuii 1ox 3MiHHUX (D/I3).

Tema nexkuiiiHoro 3aHaTrsa 6. Yucnosi Ta pyHKIIOHANBHI pAaU. — 3 TOI.

Yucnosi psaau. Cyma Ta 301kHICTh psiny. OCHOBHI BIACTUBOCTI 301KHUX psimiB. JlomaTHi
gucioBi psaau. JlocratHi ymoBu 301kHOCTI ( 03HaKa mopiBHsHHS, [lamambepa, Komi).
3nakonouepekai 4ucioBl psaau. O3naka JleiOHina. 3HAKO3MIHHI YHCJIOBI PSIu.
AbGcomoTHa Ta yMOBHa 30UKHICTb. DyHKHIOHANbHI psiad. OO6macTb 301KHOCTI.
CreneneBi psau. Teopema AOens. Pamiyc Ta iHTepBanm 301KHOCTI. 3acTOCYBaHHS
CTETIEHEBUX PSIIIB 10 HAOIMKEHUX OOYNCIICHb.



3micToBuii MOayab 2. IHTerpanbHe yncjeHHs GyHKIII 0AHI€Tl 3MiHHOL. — 8 rox.

Tema JekuiiiHoro 3auartda 7. HeBu3HaueHui iHTerpai. — 2 rof.
[lepBicHa Ta HeBU3HaueHM iHTerpas. OCHOBHI BJIACTUBOCTI. TaOnuIls I1HTETrpaiB.
OcHOBHI METOIM IHTETPYBaHHS: OE3MTOCEPEIHE, 3aMiHA 3MIHHO1, YaCTUHAMH.

Tema nekuiiinoro 3ansaTrs 8. Kinacu iHTerpoBHUX QYHKIIH. — 4 TO/.

[arerpanu Bix aAeskux (GYHKIIN, 1O MICTATh KBaApaTHUN TpuuieH. [HTerpyBaHHs
IpoOOBO-pallioHabHUX (QYHKIIA. [HTErpyBaHHS TPUTOHOMETPUYHUX (QYHKIINA Ta
JESKUX 1ppaIioHaTbHOCTEH.

Tema nekuiiiHoro 3anaTTs 9. BusHaueHnuii iHTerpai, Horo 3acToOCyBaHHSI— 2 TOJ.
3amayi, MO0 NPUBOJATH JO MOHSTTS BU3HAYEHOTO iHTerpana. O3HA4YEeHHS Ta 3MICT
BU3HaUeHoro iHterpana. OcHoBHI BiactuBocTi. ®opmyna HeroTona-JlelOnina. 3amina
3MIHHO1 Ta IHTETPYBaHHS YaCTUHAMHU Yy BHU3HaueHOMY iHTerpaii. OOYUCIEHHS IO
TUIOCKUX (Diryp.

3micToBuii MoayJb 3. [ludepeHuiajbHi piBHAHHS Ta iX cucTeMH. — 9 roj.

Tema nekuiiinoro 3ansarrs 10. HdudepeniianbHi piBHAHHA [-rO MOpSIKY, OCHOBHI
HOHSATTS Ta O3Ha4YeHHs. — 1 TO/I.

Knacudikauiss 3BHYaliHuX au@epeHliabHUX PiBHAHBb [-ro  mopsaky. [loHsaTTs
po3B’s3Ky. l'eoMerpuuHa iHTEpnperanis AUPEPEeHLIATbHUX PIBHSIHb [-TO MOPSAKY.
[lone nanpsimkiB. 3anaya Komri. [loHSATTS 3aranbHOrO, YaCTUHHOTO Ta OCOOJIMBOTO
PO3B’SA3KIB.

Tema Jgexuniiinoro 3anarra 11. [dudepeHmianbHl piBHIHHSI 3 BUIOKPEMJIIOBAHUMU
3MIHHUMHM Ta OOHOPIAHI. — 2 TOJ.

HudepeHmianbHi  piBHSIHHS 3  BIJOKpPEMIIIOBAaHMMHU 3MIHHMMH. JludepeHiianbpHi
PIBHSIHHS, IO 3BOJATHCS JIO PIBHSHBb 3 BIJIOKPEMIIFOBAaHUMHU 3MIHHUMH. OIHOPIIHI
nudepeHIiaabHl PIBHSIHHS.

Tema Jgexkuiiinoro 3auarrsa 12. Jligiiigi piBasaus I-ro nopsaky, pisagaaHs . bepayinn
Ta piBHAHHA PikaTTi. — 2 TOJ.

BrnactuBocTi po3B’si3kiB. 3HAXOHKEHHS 3arajbHOTO PO3B’SA3KY, 3B'I30K IUX PIBHSHbD.
YacTuHHI BUNIAJKU PO3B’s3aHHS PiBHAHHS PikatTi.

Tema Jexkuiiinoro 3ausarrda 13. AudepeHiianbil pIBHIHHS BUIIUX ODOPAAKIB. — 1 TOI.
3arajgbHl MOHATTS ¥ o3HaueHHS. 3agada Komri. 3araabHui, YaCTUHHUM Ta OCOOJIMBHIA
po3B’s3ku. [udepeHuianbHl piBHIHHSA BUIIMX TMOPSAKIB, 110 JOMYCKAIOTh 3HUKEHHS
MOPSIIIKY.

Tema Jexkuiiinoro 3auarra 14. Jligiiigl gudepeHIialbpHl PIBHIHHS APYIOro IMOPAAKY.
— 2 rop.

Jlinitini nudepeHmianbHi PIBHSHHSA JIPYroro MOPSAKY 31 3MIHHUMH KoedirlieHTamu.
OcHoBHI mTOHATTA. JIiHIAHI OJHOPIAHI PIBHSHHS APYrOro MOPSAKY 31 3MIHHUMH
koedirmieHTamMmu. BracTuBOCTI  po3B’S3KIB.  3HAXOPKCHHS 3arajbHOTO  PO3B’S3KY
JTHIAHOTO OJHOPIAHOTO PIBHSHHS JPYroro MOPSAKY 31 3MIHHUMH KOE(III€EHTaMU.
Jliniline HEOJHOpITHE PIBHSIHHS JPYroro MOPSAKY 31 3MIHHUMH Koe]illieHTamu.
CtpykTypa 3aragbHOTO poO3B’si3ky. Meton Jlarpamka (Meron Bapiaiii TOBUTBHUX
cranux). JlHIMHI AudepeHIianbHl PIBHAHHS JPYyroro MOPSAKY 31  CTaluMHU
koedimienramu. Meron Eilinepa. JIiHiliHI HEOJHOPIIHI PIBHAHHS JIPYroro MOPSIKY 31
CTAIMMH KOE(Il1EHTAMHU.




Tema JexkuiitHoro 3auarrd 15. JliHiliHi 1udepeHmiaabHl piBHIHHSI 7 -T0 IMOPSAAKY Ta iX

cucremu. — | rogz.

JliniitHi nudepenItianbHi pIBHAHHA 71 -TO MOPAIKY 31 3MIHHUMH KoedirieHTamu. JIiHiiHI
audepeHiiagbiHl PIBHAHHSA n-TO TMOPSAKY 31 cramumu  Koedimientamu. Cucremu
3BUUaiHuX audepenmianbHux piBHsIHb. Kiacudikamis cuctem. OCHOBHI MOHATTS i
O3HAYeHHs. MeTo/ BUKITIOUEHHS.

3 cemectp. — 120 roa. (4 xpeaurtu).

3micToBuit Moay.Jb 1. @YHKIIII KOMILIEKCHOI 3MiHHOI. — 6 To/1.

Tema Jgexuiiinoro 3auartda 1. KommiekcHi yucia ta mii Hal HUMH. — 2 TOJI.
AnreOpaiyHa, TpPUTOHOMETpUYHA Ta TMOKA3HUKOBI (POPMU KOMIUIEKCHOTO YHCIIA.
Apudmernyni aii Haa komIuieKcHUMU ynciamu. @opmyna Myaspa. JloOyBaHHS KOpeHs
3 KoMIuiekcHOTo uncia. opmynu Einepa.

Tema Jekuiiinoro 3anarra 2. JudepenmianbHe uucieHHsS GYHKINT KOMIUIEKCHOI
3MIHHOI. — 2 TOJI.

[lonsaTTs  QYHKOIT  KOMIUIEKCHOI  3MIHHOi. ['paHMIsi Ta  HENEpEepBHICTb.
HudepeniiioBanicTs 1 aHamiTU4yHICTh. YMOBH Komri-Pimana. ['apmoHniuni ¢yHKIII.
BigHoBNIeHHA aHaMITUYHOL PYHKIIT 32 i1 11HCHOIO0 00 YSBHOIO YaCTHUHOIO.

TeMma Jexkniiinoro 3auarTd 3. [HTerpyBands QYHKINN KOMIUIEKCHOI 3MIHHOI. — 2 TOI.
O3HayeHHs IHTErpaja Ta HOro OCHOBHI BiacTUBOCTI. OOYHCICHHS I1HTErpalliB BiJ
byskuii komruiekcHoi 3miHHOI. Teopemu Kommi. OOuucneHHs 1HTETrpamiB IS
Oararo3B’s3uux obnacteit. ®opmyna Komri. Interpan tuny Komri.

3micToBuit Mmoay.asb 2. Paau. Ocob6auBi Touku. JIMIKU. — S roa.

Tema JgekuiiiHoro 3auarTda 4. Yncaosi Ta GYHKINIOHAILHI PSJIM. — 2 TO/I.

UucnoBl psad B KOMIUIEKCHIM TulomuHi. DYHKIIOHAIBHI PSAU, 1X BIACTUBOCTI.
CreneneBi psanu. Teopema AoGens. BmactuBocTi cTeneHeBOro psiay BCEepeauHl HOro
KpyTra 301KHOCTI.

Tema jgekuiliHoro 3aHarTia S. Paau Teinopa Tta Jlopana. — 2 rog.

Psnu Telinopa ta Jlopana. [301p0BaH1 0COOIMBI TOUKH Ta iX Kiacudikaris. 3B 130K MIXK
HYJIEM Ta TOJIFocOM. BUmnaok HECKIHYEHHO B1I1alIEHOT TOYKH.

Tema JexkuiiiHoro 3auarrea 6. JInmkn GyHKIUI Ta iX 3actocyBandsa. — | rox.

Jlnmiky  (yHKINT BITHOCHO 130JIbOBAHOI OCOOJMBOI TOUYKH. 3B’SI30K 3 JIOPAHIBCHKUM
po3kiagoM. OOGYHUCIICHHSI JUIIKY BIAHOCHO mojtoca. OCHOBHI TEOpEMHU MPO JIUIIKH.
JIumox BIHOCHO HECKIHYEHHO BiajgaiaeHoi Touku. QOOdYMCICHHS IHTErpamiB 3a
JIOTIOMOT OO TE€OPii JTUIIIKIB.

3micToBuit MoayJb 3. Onepainiiine YucjaeHHs. — 4 roj.

Tema sekuniiitnoro 3anarrs 7. [lepeTBopenHs Jlamiaca Ta Horo BJIaCTUBOCTI. — 2 TO/I.
Opurinan 1 300paxkeHHs. OCHOBHI BJIACTHUBOCTI TepeTBopeHHs Jlarutaca: Teopemu
JHIAHOCTI, MOAIOHOCTI, 3ami3HeHHA, 3MileHHs. [udepeHuitoBaHHa Ta 1HTErpyBaHHS




opuriHany. JludepeHiiroBaHHs Ta IHTETpyBaHHS 300pa)KeHHS. 3ropTKa (QYHKIIIH.
MHoxeHHS 300paKeHb.

Tema Jekuiiinoro 3aHarra 8. JludepeHiliroBaHHA Ta IHTETPYBAHHS OPUTIHAIY 1
300pakeHHsd. — 2 TO/I.

Teopemu mpo nudepeHIliroBaHHSA Ta IHTETpyBaHHs opuriHany. JludepeHiiitoBaHHs Ta
1HTerpyBaHHs 300pakeHHs. 3ropTka GyHKLIH. MHOXEHHS 300pakeHb. Po3B’s3aHHS
JHIMHUX audepeHIliaibHuX pIBHAHR Ta 1X CHCTEM 3a JIOIIOMOTOK) METOJIIB
OTIepaIlifHOTO YMCIICHHSI.

4 cemectp. — 120 roa. (4 xpeaurn).

3micToBuii Moayab 1. Bunaakogi moaii. — 6 roa.

Tema Jexniiinoro 3auarrtsa 1. Bumaakosi mojii Ta 1X #IMOBIPHOCTI. — 2 TOJI.

.....

€IMHOMOXJIMBI TMOJ1i; TOBHA rpymna momii). KiacuyHe o3HaueHHS WMOBIPHOCTI.
OcHoBH1 (dopmynu koMOiHaTopuku. llepectaBieHHs, CHOTYYEHHS, PO3MIIICHHS.
[IpaBuno cymu # no0ytky. BimHocHa wuacrora momii. CratucTuyHe O3HAUCHHS
imMoBipHOCTI. [TOHATTS PO reOMEeTpUYH1 HMOBIPHOCTI.

TeMa JexkniiiHOro 3aHATTA 2. TeopeMu Ipo WMOBIPHOCTI ITOMINA. — 2 TOI.

Anrebpa mopmii: cyma M n00yTok mojid. TeopeMu gomaBaHHS WMOBIPHOCTEH ISt
CYMICHUX Ta HECyMICHUX MOAIi. YMOBHa HMOBIpHICTE. TeopeMu MHOKEHHS
fIMOBIpHOCTEH ISl 3QJIEXKHUX Ta HE3aIEKHUX Moii. MIMOBipHicTs mosBH X0ua 6 oHie
noaii. @opmyna mnoBHOI HMOBIpHOCTI. Popmynu baiieca. Po3paxyHok HamiiHOCTI
TEXHIYHUX CHUCTEM.

Tema Jexkuiiinoro 3auaTTd 3. [locai10BHICTh HE3AIEKHUX BUOPOOYBaHb. — 2 TOJI.
[TocninoBHicTh He3anexHUX BUMpoOyBaHb. [locTanoBka 3amaui. @opmyna S. bepuyi.
JlokanpbHa Ta i”HTerpanbHa Teopemu Jlammaca. ®opmyna Ilyaccona. [loBipua
iMoBIpHiCTh. HaliO11b111 HIMOBIpHE YMCIIO YCITIXIB.

3micToBuii Moay.JIb 2. BunaakoBi BeJnunHu. — 4 roj.

TeMa JexkuiiiHoro 3auarTo 4. {MCKpETHI BUIIAAKOBI BEJIHYUHU. — 2 TO/.

JIuckpeTHl Ta HeNepepBHI BUIAAKOBI BEJIMYMHHU. 3aKOH PO3MOALTY WMOBIPHOCTEH
JTUCKPETHOT BHWITAJIKOBOI BENMMYMHHM. He3anekHiCTh BHUIMankoBux BenwuuH. [lii Han
HE3JIOKHUMHU JUCKPETHUMHU BHITAJIKOBUMH BEIHMYMHAMH. UHCIIOBI XapaKTECPUCTHKH
JTUCKPETHUX BUMAJAKOBUX BEJIMYMH: MaTeMAaTHYHE CIIOJIBaHHS, JHUCIIEPCIS Ta CEPEIHE
KBaIpATUYHE BiIXHJICHHS TUCKPETHOT BUTIAKOBOT BETUIHHH.

Tema JekuiiiHoro 3aHaTTHa 5. HenepepBHi BUNIAAKOB1 BEJIUYHUHU. — 2 TOJI.

[aTerpanpHa  (QYHKINS PO3MOAUTY WMOBIPHOCTEW BWITAJIKOBOI BEJIWYUHU Ta 1l
BracTuBOCTI. JludepenmianpbHa GQyHKIIS po3MOAUTYy WMOBIPHOCTEH HeNepepBHOL
BUIAJIKOBOI BEIMYMHUA. BriacTuBocTi. YHCIOBI XapakTEPUCTHUKUA HETEPEPBHUX
BUIIAJIKOBUX BEJIIMYMH: MAaTeMAaTU4YHE CIIOAIBAHHS, IUCIEPCis, CEPEIHE KBAApaTUIHE
BimxwieHHs. (OCHOBHI 3aKOHM PO3MOJAUTY HEMEPEePBHUX BUMAJAKOBUX BEIIUYHUH.




PiBHoMipHuit po3nonin. HopmanbHuii 3akoH po3moniny. [lokasHHKOBHIA pPO3MOILN.
BrnactuBocTi Ta 3acToCyBaHHS.

3micTroBuii MoayJIb 3. OCHOBH MATEMATHYHOI CTATUCTUKH TA TeOPil KOpeJsii. —
S5 ron.

Tema JekuiiiHoro 3aHATTaA 6. OCHOBH MaTeMaTHYHOI CTATUCTHKHU. — 2 TOJI.

OcHOBHI 3ajma4yi MaTeMaTHYHOI CTAaTHUCTUKH. [ eHepalibHa CYKyMHHICTH 1 BHOIpKa.
BubipkoBuit meton. CratuctuyHuil posnoain Bubipku. Bapiamiiiauii psa. [lomiron i
rictrorpama. Ewmmipuyna ¢yskmis posmnoauty. CTaTHCTUYHI OLIHKK MapaMeTpiB
po3noaity. OCHOBHI BJIacTMBOCTI OIIIHOK. TouykoBi OIliHKK mMmapameTpiB. Bubipkosa
cepenHs. BubipkoBa Ta BUIpaBieHa AWCHEpCis (CepeaHe KBaApaTUYHE BIIXHUICHHS).
[HTEpBaJIbHI OLIHKK MapameTpiB po3nojuny. TO4HICTh OIiHKU. J/loBipya MMOBIPHICTH
(mamiitaicTs). JoBipuwmii inTepBai. [Io0ymoBa JOBIpUOTo 1IHTEPBATY JIJIi MATEMAaTUYHOTO
CIIOJIIBaHHS TIPU BIZIOMOMY 1 HEBIJOMOMY G .

TeMa Jexkniiinoro 3auarTe 7. KopeasiuiiHuii Ta perpeciiinii aHaii3. — 3ro/.
CratuctuuHa (KOpEJsiiifHA) 3aJIeKHICTh BUIMAJKOBUX BeluyuH. OCHOBHI 3ajadyi
KopessiiiiHoro  aHamizy. OOuMclieHHS BHOIPKOBOTO  Koe(illieHTa  KOpPEJISIii.
3HaXO/KEHHsSI MapaMeTpiB  BHOIPKOBOIO JIHIAHOTO PIBHSAHHS perpecii. MeTon
HaWMEHIITUX KBaJpaTiB.




CTpyKTypa HABYAJBHOI AU CIHUILTIHHA

KinpkicTs rogun

HazBu 3micTOBUX MOJYJIIB 1 neHHa Gopma 3aouna dhopma
TEM yCbOI'O y TOMY YHUCIIi yCbOI'O y TOMY YHUCIIi
n | n | Jlab | ix | c.p. n | II | nab | iHxg | c.p.

1 2 3141 5 6 7 8 9 110 11 | 12| 13
1 cemecTp. 3micToBuii Moayihb 1. JliniliHa anrebpa.
Tema 1. BI/I3H.a‘-IHI/IKI/I, ix 10 2| 4 4 2 ’ 20
00YHCIIeHHS 1 BJIACTUBOCTI.
Tewma 2. .CI/ICTGMI‘/I JMHINHUX 9 2| 9 5 6 6
HEOJIHOPITHUX PIBHSHb.
Tewma 3. ManI/ILIl,UI[H HaJl 11 2 | 3 6 20 20
HUMHU. MaTpuuHUN METOJ.
Pazom 3a 3micToBuM Moynem 1 30 6 9 15 48 2 46

3micToBuit Monynb 2. BekTopHa anreOpa Ta aHaJIiTUYHA T€OMETPisl.
Tema 4.‘"B€KTOpI/I. JliniiinHi 4 5 |9 7 7
orepariii Ha/i BEKTOPaMH.
Tema 5. JlekapToBa
MPSIMOKYTHA CHCTEMa
koopauHart. [Ipoexkiii 6 2| 4 7 7
BekTopiB. Hampsimai
KOCHUHYCH.
Tema 6. Cxansipuuii Ta
BEKTOPHHUIA TOOYTKHU 12 314 5 9 9
BEKTODIB.
Tema 7: Mimanwnii 1o0yToK 7 112 4 3 ]
BeKTOp1B. ba3zuc.
TgMa 8. IInomwuHa Ta ii 3 2| a 2 9 9
PIBHSIHHSIL.
Tema 9. PIBH}IHHSI IpsAMO1 y 3 2| a 2 9 9
POCTOPI.
Tema 10. P'IBH}IHHSI IpPsAMO] 5 119 ) 7 7
Ha TUTOIIHHI.
Tema 11. Kanoniusi
PIBHSHHSL KpPUBUX JpPYroro 11 2|4 5 10 10
MOPSAIKY.
Pa3omM 3a 3micTOBUM 61 15 | 26 20 66 66
MOJyJIEM 2
3mictoBuit Mony1nb 3. ['paHulls Ta HETIEPEPBHICTD.

Tewa [2. Lpariug s 2! 2 | 10 10
YHCIIOBOI MOCIIiTOBHOCTI.
TeMa 13. BJ'IaC‘TI/IBOCTl § 3 ) 1 10 10
301KHUX MOCTiAOBHOCTEH.
Tema 14. I'panung ¢yHKIi. 8 212 4 15 15
Tema 15. Ilepmia ta npyra
YyJI0B1 TPaHMUII]. 13 316 4 15 15
HenepepBHicTh QyHKIIII.
Pazowm 3a 3micToBUM 29 9 |10 10 50 50
MoJyJiem 3
Ycboro roauH 120 |30 | 45 45 164 2 162




HazBu 3MicTOBUX MOJYIIB 1 TEM

KinpkicTs roguH

JeHHa popma

3aoyna opma

YChOTO y TOMY YHCITi YChOTO y TOMY YHCIT
a1 | nm | Jlab | imn | c.p. n| IT | mab | i | c.p.

1 2 314 5 6 7 8 9110 | 11 12 | 13

2 cemecTp.
3microBuii Moayns 1. [ludepeHiiianbHe YNCISHHS Ta PAAU.
Tewma 1. Ioxixxa Qynxuii 6 |21 3 g |1 7
oJTHI€T 3MIHHOT Ta 11 3MICT.
Tema 2. O0OunciaeHHs HOX1THOI.
Hudepenmian ¢pyHkii, iioro 10 215 3 14 1 13
3MICT.
Tema 3. OcHOBHI TeopeMH
JIudepeHIiaIbHOTO YUCTIEHHS. 7 1 2 4 6 6
IIpaBuno JlomiTamus.
Tema 4. Ilocmzm(egm{ (I').YHKI_III 14 ’ 4 3 10 10
3a JIOTTIOMOTOF0 TIOX1JTHOA.
Tema 5.:‘I[H(1)ep6HHiIO.BaHH$I 15 3|4 3 7 7
(yHKIIIT 6araThoX 3MiHHHX.
Tema 6 qI/ICJ'IO.Bl Ta 12 3| 7 ) 7 7
(DYHKITIOHATBHI PSJIN.
Pazom 3a 3micToBUM MoyieM 1 64 13| 23 28 52 2 50
3micToBuUit MOy 2. [HTerpabHe YncieHHs GyHKIIT 0Hi€T 3MiHHOI.
TeMa 7. HeBusHaueHnH 11 2 | 4 5 17
IHTerpall.
Tema 8.UKHaCH IHTETPOBHUX 18 4| s 9 71
(DYHKITIH.
TeMa 9. BusnaueHnit inTerpan, 10 2| o 6 )
HOT0 3aCTOCYBaHHSI.
Pazom 3a 3MicTOBUM MOJyiieM 2 39 8 | 11 20 60
3microBuit Monyib 3. JlndepeHnianbHi piBHIHHS Ta iX CHCTEMH.

Tema 10. Indepennianbhi
piBHsAHHS [-r0 MTOpSIKY, 7 1 6 9 9
OCHOBHI TIOHSITTS T O3HAYEHHS.
Tema 11. JludepennianbHi
PIBHSHHS 3 BIJIOKPEMITIOBAHIMH 11 2 |3 6 11 11
3MIHHMMH Ta OJHOPIJIHI.
Tema 12. Jliniiiai piBHAHHS [-T0
MOPAAKY, piBHSIHHA S1.bepHyInti 10 2 |3 5 11 11
Ta piBHsIHHSA PikarTi.
T.eMa 13. I[Hq)epeHulaan 4 | | ’ 12 12
PIBHSHHS BHIIHX MOPSIIKIB.
Tema 14. Jlinitixi
IuQepeHIianbHi PiIBHIHHS 10 2 |2 6 12 12
JIPYTOTO MOPSIKY.
Tema 15. Jlinikini
IuQepeHIianbHi piBHSIHHS 71 - 5 1 2 2 7 7
T'0 TIOPSJKY Ta IX CHCTEMH.
Pazom 3a 3micToBUM MOysieM 3 47 9 | 11 27 62 62
Ycporo rogus 150 30 | 45 75 174 2 172




Ha3Bu 3MiCTOBHX MOJYJIIB 1

Kinekicts roauu

neHHa hopma

3aouHa opma

TEM yCbOI'O y TOMY YHUCIIi yCbOI'O y TOMY YHUCII
a | o | Jab | iaxg | c.p. n| Il | 7ab | a7 | c.p.
1 2 314 5 6 | 7 8 9110] 11 | 12 | 13
3 cemecTp.

3micToBuit MoyIb 1. DyHKIIT KOMIIEKCHOT 3MIHHOA.

Tema 1. KommiekcHi ynuciaa

17 213 12
Ta il HaJ HUMH.
Tewma 2. JIudepeniianpae
quCIeHHS (QYHKIIT 20 213 15
KOMIIJIEKCHOT 3MIHHOI.
Tema 3. InTerpyBanss
GbyHKIII KOMIIEKCHOT 17 216 9
3MIHHOI.
Pa3om 3a 3MiCTOBUM 54 6 | 12 36

Moaysem 1

3mictoBuit Moayab 2. Psau. OcobmuBi Touku. JIMIIKY.

Tema 4. Yuciiosi Ta

) ) 11 213 6
(YHKIIOHAJIbHI PSLIN.
Tema 5. Psgu Teinopa Ta 11 2| 3 6
Jlopana.
:feMa 6. JIumku QyHkuii Ta 14 114 9
iX 3aCTOCYBaHHSI.
Pa3omM 3a 3MicTOBUM 36 5 |10 71

MOyJIEM 2

3micToBuil Monynb 3. OnepartliiiHe YUCIEeHHS.

Tewma 7. I[lepeTBopeHHs

Jlarutaca Ta lioro 9 214 3
BJIACTUBOCTI.

Tema 8. ludepenuitoBanHs

Ta IHTETPYBAaHHS OPUTIHAILY 21 2|4 15
1 300pa’KeHHsL.

Pa3om 3a 3micToBUM 30 4| s 13
MoysieM 3

Ycboro ronuu 120 15| 30 75




Kinexicts ronuna
Ha3Bu 3MiCTOBHX MOJYJIIB 1 neHHa Gopma 3aouHa opma
TEM yCbOI'O y TOMY YHUCIIi yCbOI0 y TOMY YHUCII
n | n | Jab | iaxg | c.p. n| IT | 7ab | a7 | c.p.
1 2 3141 5 6 7 8 9110 11 | 12 | 13
4 ceMecTp. 3micToBuid Moaysb 1. Bunaakosi mosii.
:Fell/[a 1.‘B1/1na1['1<031 momli Ta 14 2 | 3 9
iX IMOBIPHOCTI.
TeMa.2. Teo'peMH' 1po 1 2|7 12
HMOBIPHOCTI MOJIii.
Tema 3. [TocaigoBHICT 14 2 | 3 9
HE3aJISKHUX BUIPOOYBaHb.
Pa3om 3a 3micToBHUM 49 6 | 13 30
Moxaynem 1
3micToBHii MOYIb 2. BUmaikoBi BETUYHHH.
Tema 4. Z[}/ICerTHl 17 2 | 3 12
BUIIA]IKOBI BEJIMYWHU. .
Tema 5 H§nepepBH1 23 > | 6 15
BUIIAIKOBI BEJIMUUHU.
Pa3owm 3a 3micToBUM 40 49 27
MoayJeM 2

3mictoBuii MoyIb 3. OCHOBH MaTeMAaTUYHOI CTATUCTHKY Ta TEOPii KOPEIIALIii.

Tema 6. OCHO.].SI/I 19 2| s 12
MaTEMATUYHOI CTATUCTUKMU.

Tema 7‘.VKOI\)’GJ'I$[HII‘/IHI/II/I Ta 12 3| 3 6
perpeciiiHuil aHaii3

Pa3om 3a 3MicToBHIM 31 s | g 13
MoayJem 3

Ycerporo rogua 120 15130 75




5. TeMH NpaKTUYHUX 3aAHATH

1 cemectp
Ne HazBa temu Kinbkictb
3/ TOIUH
1. Bu3HayHMKH Apyroro Ta TPETHOTO MOPAIKIB, iX OOYUCIEHHS Ta 2
BJIACTHBOCTI.
2. BnactuBocti Bu3HauHUKIB. OO0YMCIICHHS BU3HAYHUKIB N- TO TIOPSIKY. 2
3. Cuctemu NiHIKHUX HEOJHOPITHUX piBHAHB. [IpaBmiio Kpamepa. 2
OHOpITHI CUCTEMH JIIHIMHUX PIBHSHD.
4. Marpumi, aii Hag HuUMH. MaTpuuHUl MeTOJ pO3B’SI3aHHS CHUCTEMHU 3
JHIMHUX HEOAHOPITHUX PIBHSIHb.
5. Bekropu. JliniitHi oneparii Hajg BeKTOpaMu. YMOBa KOJIHEApHOCTI 2
BEKTOPIB.
6. JlekapToBa MpPSIMOKYTHa CHCT€Ma KOOpAMHAT Y WPOCTOpi Ta Ha 2
rtonuHi. [Ipoekii (koopauHaT) BekTopiB. HanpsiMHi KocuHycH.
7. Ckansipauii 100yTOK BEKTOPIB. 2
8. BexTopHuii 100yTOK BEKTOPIB. 2
0. Mimanwuii 1o0yTok BekTopiB. basuc. 2
10. [TnomuHa Ta ii piBHAHHS (3araJibHe Ta HETIOBHI PIBHSHHS TUIONIH). 2
11. HopwmanbHe piBHSHHS MIOMMHHU. PiBHSHHS TUIOMIMHM, IO MPOXOIUTH 2
Jyepes3 TpH 3a/1aHi TOUKH. B3aemMHe po3TantyBaHHs IJIOUIHH.
12. PiBHSHHS mpsiMO1 Y MPOCTOpPi: KaHOHIYHI, MapaMeTpUyHi pPIBHSHHS; 2
PIBHSHHS TIPSAMOi, IO TPOXOJUTH UYepe3 Bl 3aJaHi TOYKH Ta ix
3B’SI30K.
13. | 3arasibHe piBHSAHHSA npsMoi. B3aeMHe po3TalryBaHHS MpSMUX Y 2
IIPOCTOPI.
14. [Ipsima Ta nonmHa y npocropi. Bijctanp BiJ TOUKK 710 MJIOLIUHH, Bij 2
TOYKHU J0 NPSIMOI.
15. IIpsma Ha momuHi Ta ii piBHAHHA KyT MK OpsSMUMU. YMOBH 2
napajenbHOCTI Ta NEPHEeHAUKYISIPHOCTI JBOX MpsMux. JlineHHs
BiJIpi3Ka B JAHOMY BiJHOIIICHHI.
16. Eninc, koo, iX KaHOHIYHI PIBHSHHS. 2
17. I'inepOosa, mapaboa. [lapanensHe nepeHeceHHs] CUCTEMH KOOPAMHAT. 2
18. I'panuns mocnigoBHOCTI. HeckiHueHHO Maii Ta HECKIHUYEHHO BEJHKI 2
BEIMYMHU. PO3KPUTTS HEBU3HAYEHOCTEH 6; z
o0
19. . 0 o 2
I'panunus ¢yskuii. OCHOBHI THUIIM HEBU3HAYEHOCTEH 6; — P
Oc0.
20. [ uynoBa rpanunns. 2
21. Il uynoBa rpanuus. 2
22. JlocnipkeHHs: GYHKIIT Ha HENEPepBHICTb. 2
Pazom 45




2 cemecTp

Ne Haspa temu Kinpkictb
3/m TOJIMH

1. Iloxigna, il 3mict Ta oOuucieHHd. Tabmung noxiguux. OCHOBHI 1
npaBuia JUQepeHIliFOBaHHS.

2. IToxigua CKJIaZIEHO1L dbyHKIIi. Meron JorapuMIgHOTO 2
TQepeHITIFOBaHHS.

3. Hudepenmian ¢GyHKIIT Ta WOro 3acTOCYyBaHHS J0 HAOIMKEHUX 2
oOunciens. [ToxigHa HESBHOI Ta MapaMETPUIHO 33aHO01 (QYHKIIII.

4. IToxiaHi Ta qudepeHIiaay BUIIX TOPSIKIB. 1

5. [TpaBumno Jlomitans. 2

6. JocnimpkenHss GyHKIIi HA MOHOTOHHICTh Ta ekcTpemyM. HaiiGinbie 2
Ta HaliMeHIlle 3Ha4eHHs (PYHKIIT Ha 3aMKHEHOMY IIPOMIXKKY.

7. HocmimpkenHs: (yHKII{ Ha OMYKJIICTh, THYTICTh, IEPErHH. ACHUMIITOTH 2
kpuBoi. [lo6ynoBa rpadikiB QpyHKIIiH 32 JOTOMOTOI0 MOX1AHOI.

8. Oyukmii aBox 3miHHEX. OOnacTh BU3HA4YCHHS. YacTWHHI TOXimHI 2
nepuoro nopsiaky. JAudepeniian.

0. JudepeniiroBaHHs CKIaICHUX Ta HESIBHO 3aaHuX (DYHKIIIH. 2
PiBHSIHHS TOTUYHOI IJIOIMHKA T4 HOPMaJIi 10 ITOBEPXH.

10. YactuHHI moxigHi Ta audepeHIiaid BUIMUX MOPAIKiB. ExcTpemym 2
¢byHKIIT JBOX 3MIHHUX

11. UucnoBi psau. HeoOximna ymoBa 30ixkHOCTI. O3Haku 301KHOCTI 2
nonatHux yrcnoBux psaiB (I o3naka mopisastabs, Komri, Jamambepa).

12. 3nakomovepexxHi yucnoBi psau. O3naka JleiOHina. 3HaKo3MiHHI 1
YHCIIOBI psiid. AOCONIIOTHA Ta YMOBHA 301KHICTb.

13. | Crenenesi psau. O6aacte Ta iHTepBai 301kHOCTI. Paaiyc 301kHOCTI. 2

14. | HeBusHaueHwuii iHTerpai: 0e3nocepeHe 1HTErPyBaHHS. 1

15. 3aMiHa 3MiHHOi, METOJ1 BHECEHHs (YHKII M 3HaK JudepeHiiaia. 2

16. Merto iHTerpyBaHHs YaCTHHAMH. 1

17. [HTerpyBanHs qpo6OBO-palliOHAILHUX (PYHKIIIH. 2

18. | InterpyBaHHs JNiHIMHUX Ta KBaJAPaTUYHUX ippamioHaTIbHOCTEH. 2

19. [HTEerpyBaHHS TPUTOHOMETPUUHUX (PYHKIIIH. 1

20. Busnauenuii interpan. OCHOBHI METO/IM IHTErpyBaHHS: Oe3MOCepeHE, 2
3aMiHa 3MIHHOI, METOJ BHECeHHs (yHKUIi miJ 3HaK audepeHiiana,

METOJ IHTeIpyBaHHS YaCTHHAMHU.

21. JlndepenuianbHi piBHSIHHS 3 BIIOKPEMIIOBAHUMH 3MIHHUMU. 2

22. OnHopiaHi JudepeHIiaabHi piBHIHHS MEPIIOro HOPSIIKY. 1

23. | JliniiiHi audepenuianbHi piBHSIHHA Ta piBHsAHHS S.bepHymi. 2

24. PiBusinus Pikarri. 1

25. JudepenuianbHi  piBHSAHHA JAPYroro MOPSJIKY, IO TNPHUIYCKAIOTh 1
3HIDKCHHS TIOPSIZIKY.

26. | JliniiiHi audepeHIiaibHl PiBHAHHS JAPYroro MOPSAKY 31 CTaluMHU 2
KoeQillieHTaMH Ta CIHELiadbHOI MpaBol0 YacTHHOW. Meron
HEBU3HAUYEHUX KOC(]IIIEHTIB.

28. JliniitH1 nudepenIiaibHi pIBHSHHS 1-TO NOPSAKY Ta CUCTEMHU. 2

Paszom 45




3 cemecTp

No Hasga temu Kinbkictb
3/ TOTUH
1. | Anarebpaiuna Ta TpUrOHOMETpUYHA (OPMHU KOMILIEKCHOTO 2
yrcna. Moaysb 1 apryMeHT. ApudMeTHyH1 Jii Hall
KOMITJIEKCHIMH YHCJIaMHU.

2. ®opmyna Myaspa. JloOyBaHHSI KOpEHsSI 3 KOMILJIEKCHOTO 1
yucia. Dopmynu Eitnepa.

3. [TonsiTTst dyHKIII KOMILIEKCHOI 3MiHHOI. OOpa3 1 mpoobpas3. 1
['panulist Ta HeTIEPEPBHICTh

4. HudepeniiioBanict 1 aHamTH4HICTb. YMoBH Kormii- 2
Pimana. 'apmoniuni QyHKIIII.

5. OO0unciieHHs IHTEerpaliB BiJ (YHKIIi KOMIUIEKCHOI 3MIHHOI. 2

6. Teopema Komi. OO6uncieHns IHTErpasiB JUTS 2
0arato3B’si3HUX o0JacTei

7. ®opmyna Komri. Inrerpan tumy Komri. 2

8. UwuciaoBl psaad B KOMIUIEKCHIN TuiommHI. JlOCHiPKeHHS Ha 2
301kHICTh. CTENICHEB1 PSIN.

0. PosBunenns dynkiiii B paau Teinopa ta Jlopana. 2

10. | [3omboBaHi OCOONMBI TOYKM Ta iX Kiacudikamis. 3B’S30K 2
MIXK HYJIEM Ta MOJIOCOM. BUnMajgok HECKIHUEHHO B1JJ1alICHO1
TOYKH.

11. | Jlumku ¢yHKIT BIAHOCHO 130JIbOBAHOT OCOOJMBOI TOYKH. 2
OGuuceHHs JTUIIKY BIIHOCHO MOJIOCA.

12. | OcHOBHI TeopeMu TMpO JUMIKHA. JIUIMIOK  BITHOCHO 2
HECKIHUYEHHO BimjaneHoi Touku. OOYUCIICHHS 1HTErpasiB 3a
JIOTIOMOT'OI0 TE€OPI1 JINIIIKIB.

13. | Opurinan 1 300paxkeHHs.  OCHOBHI  BJIACTUBOCTI 2
nepeTBopeHHs Jlamiaca: TeopemMu JTIHIMHOCTI, MOJIOHOCTI,
3aIM3HCHHS, 3MIIICHHS.

14. | JludepeHuiroBaHHs Ta IHTETPYBAHHS OPUTIHAITY. 2

15. | JudepeHuiroBanHs Ta 1HTErpyBaHHS 300pa)keHHs. 3ropTKa 2
byskuii. MHOXXEHHS 300paXeHb.

16. | Po3p’s3anHsa nmiHIMHUX gudepeHIliaIbHuX pPIBHAHL Ta iX 2
CUCTEM 3a JJOTIOMOTOI0 METO/IIB ONEPAIIITHOTO YHCICHHSI.

Pazom 30




4 cemecTp

Ne Haspa temu Kinpkictb

3/m TOJIUH

1. OcHOBHI TOHATTS Teopii HMoBipHOCTI. Kiacnune o3HaYeHHS 1
HMOBIpHOCTI.

2. besnocepenniii  migpaxyHok — WMoBipHOCTI. OCHOBHI  opMyin 2
KOMOIHaTOPHKH.

3. Anrebpa noniid. TeopeMu no1aBaHHS WMOBIPHOCTEH U CYMICHUX Ta 2
HECYMICHHX MOAiH. YMOBHA HIMOBIPHICTb.

4. Teopemun MHOXKEHHS HMOBIPHOCTEH Ui 3aJ€KHUX Ta HE3AJICKHUX 2
TOIIiA. ﬁMOBipHiCTb [1osABY Xo4a 0 oxHiel rmomii.

5. dopmyna moBHOI iiMoBipHOCTI. Dopmynu baiieca. 2

6. Po3paxyHOK HaIIITHOCTI TEXHIYHUX CHCTEM. 1

7. [TocninoBHiCTh He3anexHUX BUNPoOyBaHb. Dopmyna . bepryi. 1

8. JlokanpHa Ta iHTerpagbHa Teopemu Jlamnaca. @opmyna [lyaccona. 2

0. JIMCKpeTHI Ta HemepepBHI BHIIAJKOBI BEJIWYMHU. 3aKOH PO3MOALTY 1
HWMOBIPHOCTEH AMCKPETHOI BUIIAKOBOI BEJTUYMHHU.

10. | dii Hajg He3aJe)KHUMH JTUCKPETHHUMH BHIAJKOBUMH BEITUYMHAMH. 2
UncnoBi XapakTepUCTUKU JUCKPETHUX BUIAJKOBHUX BEJIHUHUH.

11. InterpanpHa  QyHKIIS ~ poO3MOMITYy  MMOBIpHOCTEW  BHUIMAAKOBOL 1
BEJIMYMHH Ta i1 BIACTUBOCTI.

12. | Iudepenuianpa ¢GyHKIS po3MOAUTY WMOBIPHOCTEH HemepepBHOT 1
BUMAJIKOBOI BENWYMHU. YHUCIOBI XapaKTEPHCTUKU HENEPEPBHUX
BUIIQJIKOBUX BEITUYHH.

13. | OCHOBHI 3aKOHM pO3MOALTY HEMEPEePBHUX BHUIIAAKOBHX BEIHYHH. 1
PiBHOMIpHMIT po3moIi.

14. | Hopmanpuuit 3akoH po3noaury. [lokasHUKOBUN PO3MOILIL. 2

15. | Cratuctuuynuii posnozin BuOipku. Bapianiiiuuit psa. Ilosiron i 2
ricrorpama. Emmnipudna QyHKIIisS po3noainy.

16. | ToukoBi omiHku mnapameTpiB. BubipkoBa cepenns. BubipkoBa Ta 2
BUIIpaBJIeHA Jucnepcis (cepeiHe KBalpaTUUHE BIAXUIICHHS).

17. | InTepBanbHI OLIHKKM HapaMeTpiB po3mojlay. TOYHICTH OIIHKH. 2
JloBipua HMOBIpHICTh (HaailHICTh). JloBipuuil iHTepBay. [loOynosa
JIOBIPYOTO 1HTEpBAIY Ui MAaTEMAaTUYHOT'O CIIOJ{IBAaHHS IPU BIJIOMOMY i
HEBIJOMOMY O .

18 Kpurepiii sroqn x> ITipcona. 1

19. | OcHoBHI 3ajaui KopemsmiiHoro anamizy. OOuucieHHs BHOIPKOBOTO 2
koedimienTa Kopensmii. 3HAaXO/KEHHs TMapaMeTpiB  BUOIPKOBOTO
THIAHOTO PIBHSHHSA perpecii.

Paszom 30




Temu camocTiiiHOi podoTH

No Kinbkicts
Hasga remu
3/ TOIUH
1 OO6uncieHHs] BA3HAYHUKIB 4- TO TOPSAAKY. 2
2 Busnaunuk Banaepmonna. 2
3 3aranpHUI PO3B’A30K JIHIHHOT KBaIpaTHOI HEOTHOPIIHOT CUCTEMHU. 2
4 Enemenrapui neperBopeHHs Matpuui. Meton ["ayca. 3
5 Po3B’s13aHHS] MATPUYHUX PIBHSHb. 3
6 Panr matpuri. Teopema Kponekepa-Kamneni. 3
7. 3acToCyBaHHS CKAJIIPHOTO Ta BEKTOPHOTO JO0YTKIB B T€OMETPIi. 3
8. 3acTocyBaHHS CKJISIPHOTO Ta BEKTOPHOTO JOOYTKIB B (hi3HIIL. 2
0. 3acTocyBaHHS MIIIAHOTO JOOYTKY B F€OMETPIi. 2
10 JliniiitHO 3aNeXHI Ta JTHINHO He3alIeKHI BeKTOpH. baswuc. 2
11 Hatinpocrinri 3a1a4i aHaIiTUHYHOT TeoMeTpii 2
12 3anayi Ha IPSAMY Y IPOCTOPI. 2
13 3anayi Ha IPSMY 1 TUIOIIUHY. 2
14 | IloBepxHi APYroro MOPsAKY 2
15. | [lapanenbHe  miepeHECEHHS  CHUCTEMHM  KOOPAMUHAT.  3BEACHHS 3
3araJlbHOTO piBHSAHHS KpuBOi Il MOpsIKY 10 KaHOHIYHOTO BUTIISAY.
16. | @ynkuii. OCHOBHI XapaKTepUCTHKH (DYHKITIH. 2
17. | lopiBHSAHHS HECKIHYEHHO MAINX (BEJIMKUX ) BEJIUYHH. 2
18 Hacnifku 3 4y10BUX TpaHHUIIb. 2
19. | 3acTocyBaHHS HEMEPEPBHOCTI A0 PO3KPHUTTS HEBU3HAUCHOCTEM. 2
20. | Po3kpurts creneHeBo-nOKa3HUKOBUX HEBU3HAYEHOCTEH. 2
Pa3zom 3a 1 cemectp 45
1 Haii6inbue Ta HaliMeH1e 3HaueHHs QyHKII1. TekcToBl 3a1aui. 4
2 [ToOynoBa rpadikiB ¢yHKIIT 32 JOMTOMOTOO MOX1IHOT 4
3 ['panuisg Ta HenmepepBHICTh (PYHKLIT ABOX 3MIHHUX 4
4 Haii6inbme Ta HailiMeHie 3HaueHHS (QYHKII{ IBOX 3MIHHUX B 4
3aMKHEH1M 00JacTi.
5 YMoBHUI eKcTpeMyM (PYHKIIIT IBOX 3MiHHHX. 4
6 3acTtocyBaHHS PAAIB 10 HAOIMKEHUX O0UHCIICHb. 4
7. InTerpyBanHs 6GiHOMIaNbHUX OU(eEpEeHIIialiB. 4
8. 3acTocyBaHHS MApHOCTI (HEMApHOCTI) MiJIHTErpanbHOi QyHKIIT 10 4
IHTErpyBaHHS] TPUTOHOMETPUYHUX (PYHKIIIH.
0. 3acTocyBaHHA ~ BH3HAYEHOTO0  IHTErpaja  JI0  pO3B’sI3aHHA 4
TeOMETPUYHUX 3a]1ad.
10 | 3acTocyBaHHS BHU3HAUEHOI'O IHTErpaja 10 PO3B’sA3aHHA (PI3MUHUX 4
3ajay.
11 l'eomerpuuna iHTeprperaniss aAudepeHIianbHuX piBHSAHBb I-ro 3
nopsaky. [lone HanpsIMKiB.
12 3HaXO/KEHHSI 0COOIMBUX PO3B’SA3KIB AU(eEepeHialbHUX PIBHSAHB - 4

IO NOPSJKY.




13 HudepenmianbHi  piBHAHHSA, IO 3BOAATHCS JO PIBHSIHB 3 4
BiJTOKPEMITIOBAHUMH 3MIHHIMH Ta OJTHOPITHUX.

14 | Jliniiini piBasHASA [-r0o mopsaky. Meton Jlarpanxa. 4

15. | PiBusanns Pikarri. IloOymoBa 3araabHOT pPO3BS3KY 3a BiJOMHMH 4
YaCTUHHHMU.

16. | HudepenmianbHi PIBHSIHHS B MMOBHUX nudepeHiianax. 4
InTerpyBagbHUN MHOXKHUK.

17. | HudepenuianbHi piBHSAHHA R-TO TOPSAIKY, 10 JOIYCKalOTh 4
3HIKCHHS TOPSIJIKY

18 | Jlinilini gudepeHniaabHi piBHAHHSA JAPYroro MOPSAKY 31 CTaIMMHU 4
koedimienTamu. [puHIIMN HaKIagaHHS PO3B’SA3KIB.

19. | Jliniiini audepenuianbHi piBHAHHS R-T0 OpsAAKY. Meton Jlarpamka. 4

Pazom 3a 2 cemectp 75

1 Anre6paiuna ¢popma KOMILUIEKCHOTO yKcia. [ eomeTpuine 3
300pakeHHs. ApudMeTHdHi JTii HaJl KOMIZICKCHUMU YHCIIaMH.

2 TpuronomeTrpuyHa Gpopma KOMILIEKCHOTO unciaa. Moayib 1 3
aprymenT. ApudmMeTnuHi 1ii HaJl KOMIUIEKCHUMH YHCIIaMU.

3 ®opmyna Myaspa. [[oOyBaHHS KOPEHS 3 KOMIIJIEKCHOTO YHUCIIA. 3

4 ®opmynu Eiinepa. [TokazHukoBa hopma KOMIIJIEKCHOTO YHUCIIA. 3

5 [MonsTTs GyHKIii KoMmIuiekcHOT 3MiHHOI. O0pa3 i mpoodpas. 3

6 ['panuis Ta HENMEPEPBHICTS. 3

7 EnemenrtapHi QyHKIIT KOMIUIEKCHOT 3MIHHOI. 3

8 HudepenuiiioBanicTh 1 aHamiTHUHICTh. YMoBH Komri-Pimana. 3

9 I'apmoniuni ¢yHkuii. BinHoBneHHs aHamiTU4yHOl ¢yHKUIT 3a ii 3
JIHACHOO 200 YSIBHOIO YaCTHUHOIO.

10 OO0uncieHHs IHTErpajiB BiJ PYHKIIT KOMIUIEKCHOT 3MIHHO]. 3

11 Teopema Komri. OOuucneHHs iHTerpaiiB Juis 0araTo3B’s3HHUX 3
oOnacrei

12. | ®opmyna Komri. Inrerpan tumy Komri. 3

13 YucnoBi psau B KOMIUIEKCHIM monuHi. JlocmimkeHHs Ha 301KHICTb. 3

14. Crenenesi psau. Pagiyc 361xHOCTI. 3

15. | Po3Bunenns ¢ynkuiii B psaau Telinopa ta Jlopana. 3

16. | I3o;mpoBaH1 0co6nMBI TOUKM Ta iX Ki1acupikamis. 3B’ sI30K MIXK HYJIEM 3
Ta Mo0coM. Bumnasok HeCKiHUEHHO BiJIaIeHOi TOYKH.

17. | Jlumku ¢yHKIii BIAHOCHO  130JIbOBAHOI  OCOOJIMBOI  TOYKH. 3
OO6uucIeHHs TUIIKY BiTHOCHO TOJTIOCA.

18 OCHOBHI TeopeMH TMpO JHIIKH. JIMIIOK BIAHOCHO HECKIHYEHHO 3
BiTAJIEHOT TOYKH.

19 OOGuwuciIeHHs IHTETPaIB 32 TOTIOMOTOI0 TEOPIi JTUIIKIB. 3

20 | Opurinan 1 300pakeHHs. OCHOBHI BIIACTHBOCTI MEPETBOPEHHS 3
Jlanmaca: Teopemu JTHIWHOCTI, MOMIOHOCTI, 3aIi3HEHHS, 3MIIIEHHS.

21 JudepeniiroBaHHs Ta IHTETPYBaHHS OpUTiHAIY. 3

22 | AudepeHuiroBaHHs Ta IHTETpYBaHHS 300paXKEHHS. 3

23 3ropTka (yHKIii. MHOKEHHS 300pakKeHb. 3

24 Po3p’s3aHHs TiHIMHUX AudepeHIialbHUX PIBHSIHb Ta iX CHCTEM 3a 3

JIOTIOMOT'0}0 METO/IiB ONEePallifHOT0 YHCICHHS.




25 Po3B’si3aHHs  cucTteM  JHIMHMX — JOUQEPEHIIAIBHUX  PIBHSHB 3
METOJIaMU OTIEPAIiITHOTO YHCICHHS

Pazom 3a 3 cemectp 75

1 OcHoBHI MNOHATTS Teopii ¥HMoBipHOCTI. KitacuuHe o3Ha4YeHHS 3
HMOBIPHOCTI.

2 besnocepenniit  migpaxyHok #MoBipHOCTI. OcCHOBHI (opmynu 3
KOMOIHATOPHKH.

3 CraTucTU4HE Ta TEOMETPUYHE O3HAYCHHS MMOBIPHOCTI. 3

4 Anrebpa mopiii. Teopemu nomaBaHHS HMOBIPHOCTEH ISt CyMICHUX 3
Ta HECYMICHUX MOJIiii. YMOBHA HMOBIPHICTb.

5 TeopeMu MHOXEHHSI WMOBIPHOCTEH UIS 3aJ€KHHX Ta HE3aJIEKHUX 3
IIOM1A. ﬁMOBipHiCTB osIBA xo4a O oxHiel mmomaii.

6 ®opmyna moBHOI iiMoBipHOCTI. Dopmynu baiieca. 3

7 Po3paxyHOK HaaifHOCTI TEXHIYHUX CHUCTEM. 3

8 [TocnigoBHICTH He3aleKHUX BUMIPOOYBaHb. opmyna . bepuymi. 3

9 JlokanbHa Ta iHTEerpanpHa Teopemu Jlamnaca. 3

10 ®opmyia [lyacona. 3

11 JlMcKkpeTHI Ta HENmEepepBHI BHUITAJKOBI BEIMYMHHU. 3aKOH PO3MOALTY 3
HMOBIPHOCTEH TUCKPETHOI BUTIAJKOBOI BEIMYMHH.

12. | OcHOBHI 3aKOHH PO3MOILTY TUCKPETHUX BHUITAIKOBUX BEINIHH 3

13 Jii Hajn He3aNe)KHUMH JHUCKPETHUMH BHIAKOBUMH BEIMYMHAMHU. 3
UncnoBi XapakTEepUCTUKU JUCKPETHUX BUMAJIKOBUX BEJIUYMH.

14. | IaterpanpHa QyHKUIA pO3MOAUTY HMOBIPHOCTEH  BHITaJKOBOI 3
BEJIMUMHU Ta 11 BIIACTUBOCTI.

15. | AudepenuianbHa ¢(yHKIIs po3moJuly HMOBIpHOCTEH HemepepBHOT 3
BUIIA]IKOBO1 BEJTMIMHH.

16. | YucnoBi XxapakTepUCTUKH HETIEPEPBHUX BUMAAKOBUX BEITHYHH. 3

17. | OcHOBHI 3aKOHM PO3MOJLTY HEMEPEPBHUX BUIATKOBUX BEIUYHH. 3
PiBHOMIpHUI po3noai.

18 HopMmanbHuii 3aK0H po3noainy. 3

19 [Toxa3uukoBuil po3noaiut. OyHKIIS HAAIHHOCTI 3

20 Crartuctuunuil po3nonun BuOipku. Bapiamiiinuii psia. Ilomiron i 3
ricrorpama. EMnipuyHa QyHKIist po3noainy.

21 ToukoBi ouinku napamerpiB. BuOipkoBa cepenns. BubipkoBa Ta 3
BUIIPaBJIeHA AMCIIEpCis (cepeTHE KBAIPATUYHE BIAXUIICHHS).

22 IuTepBanbHI OLIHKM MapaMeTpiB poO3MOALTY. TOUHICTH OIIHKH. 3
JoBipua iiMOBipHicTh (HanxilHiCTh). [loBipunii iHTepBan. [loOynoBa
JIOBIPYOTO  IHTEpBAITY [JII MATEMAaTHYHOTO CIOJIBaHHS IpHU
B1JIOMOMY 1 HEBIJIOMOMY O .

23 | Kpurepiii srogu  y” ITipcona. 3

24 | OcHOBHI 331a4l KopensuiiHoro ananizy. O0uucieHHs BUOIPKOBOTO 3
KoeilieHTa KopesIii.

25 3HAXO/KEHHSI TapaMmeTpiB  BUOIPKOBOrO  JIHIMHOIO  pPIBHSIHHS 3
perpecii.

Pazom 3a 4 cemecTp 75




7. KOHTPOJIbHI NUTAHHS, KOMILIEKTH TECTIB I/l BU3HAYECHHS PiBHS 3aCBOECHHA
3HAHb CTYJAE€HTaAMHU.

KoHTpoJibHiI nUTAHHS
3a marepiajgioMm po3aiiry «@yHKIiI KOMILIEKCHOI 3MiHHOI».

Tema 1.

1. SIx 03Ha4Ya€THCSI KOMIUIEKCHE YUCIIO?

2. lllo Ha3uBarOTh AIMICHOIO Ta YABHOIO YaCTHHAMH KOMILJIEKCHOTO yucia?

3. SIK KOMIUIEKCHE YUCTIO z = x +iy 300paXyeThCs HA IUIOMMHI XOY ?

4. SIk 03HaYa€THCA MOJYJIb, APTYMEHT KOMIUIEKCHOTO YHCIIa?

5. IIlo Ha3MBaKOTh TOJIOBHUM 3HAYEHHSM apryMEHTY KOMIUIEKCHOTO Ynciia?

6. 3anuuIiTh CIPSKEHE 10 KOMIJIEKCHOTO YUCHA Z = X +iy .

7. Ski nii BUKOHYIOTHCS HaJl KOMILJIEKCHUMU YUCTIaMU B anreOpaiuHii popmi?
CdopmymroiiTe mpaBua.

8. SIK 03Ha4YA€THCSI KOMIUIEKCHE YHCIIO B TPUTOHOMETPUYHIN (hopmi?

9. 3anuuIiTh YMOBY PiBHOCTI IBOX KOMIUJIEKCHUX YHCEJI y TPUTOHOMETPUYHIN (popMi.
10. Sxi 1ii BUKOHYIOTBCS HaJl KOMIUIEKCHUMU YUCJIaMU B TPUTOHOMETPHUYHIHN (hopmi?
11. 1o Ha3zuBaroTh hopmysoro Myaspa? Axkux Gopm KOMIUIEKCHUX YUCE CTOCYETHCS
us gpopmyna?

12. Cki1bKY 3Ha4€Hb MA€ KOPIHb 72-TOTO CTEMEHS 3 KOMILIEKCHOTO Yucia z ?

13. 1o Ha3uBaroTh hopmynamu Eitnepa?

14. SIx 03HAYAETHCSI KOMIUIEKCHE YHMCIIO B TIOKA3HUKOBIN (popmi?

15. Sxi 1ii BUKOHYIOTHCS HaJl KOMIICKCHUMH YUCJIaMU B TIOKA3HUKOBIHM hopmi?

Tema 2.

1. SIx o3HayaeThCs (PYyHKIIST KOMIUIEKCHOT 3MIHHOI?

2. 1o Take o6pa3, nmpoodpaz?

3. SIke BimoOpaXkeHHsI HA3UBAIOTh B3aEMHO OJIHO3HAYHUM a00 OJTHOJTUCTUM ?
4. SIx 03HaYa€THCA MHOTO3HAYHA (DYHKIIIS KOMILJIEKCHOI 3MiHHOi? HaBeaiTe npukiaam.
5. [lo Take aiiicHa Ta ysABHA YaCTUHH (PYHKI[IT KOMILJIEKCHOI 3MIHHO1?

6. JlaTi 03Ha4Y€HHSI OKOJY TOUYKH TJIOIIMHU KOMIUIEKCHOI 3MIHHOT.

7. Ik o3Ha4YaeThest rpaHuis QyHKIT f(z) B TOUI?

8. 3a sikot0 yMOBOIO QyHKIIis f(z) Oy/e HemepepBHOO B TOUIi? B 001acTi?
9. latu o3HaueHHs qudepeHiiioBanoi B Tourti GpyHKIi f(z)?

10. SIxy QyHKIII}0O HA3UBAIOTh AHAIITUYHOIO B TOYILII? B 001aCT1?

11. SIki ToukH Ha3UBaIOTh OCOOTUBUMU JIs1 QYHKI[IT KOMIUIEKCHOI 3MIHHO1?
12. YV yomy nomnsirarotb ymoBu Komri-Pimana?

13. Slka yHKLIA HA3UBAETHCA TAPMOHIYHOIO?

14. Sxwuii Bursa Mae piBHsHHS Jlammaca?

15. SIxi ¢yHKIIT HA3UBAIOTHCS CIPSHKEHOIO MAPOI0 TAPMOHIYHUX (PYHKITINA?



Tema 3.

[E—

. Sk o3HavaeThCA 1HTETpas BiJl PYHKIT KOMIIJIEKCHOT 3MIHHOT ?

2. 3a AKOI0 CXEMOIO CKJIQJA€ThCs IHTETpalibHa cyMa il (PYHKIi KOMIUIEKCHOL

3MIHHO]?

SAka GyHKIIIS HA3UBAETHCS IHTETPOBHOIO?

SIK BCTAHOBIIOETHCS JOJATHHUI HAMIPSIM B3J0BXK KOHTYpa L IHTErpyBaHHS.

. Jlo sKOro THUNy IHTErpaliB 3BOJUTHCS OOYHUCICHHS IHTerpana Biag (QYHKIT

KOMIUIEKCHOI 3MIHHO1 ?

6. CpopmynioBaTd OCHOBHI BIACTHBOCTI 1HTEerpana BiJl (QYHKIIT KOMIUIEKCHOI
3MIHHOI.

7. Sk 3A1iCHIOETBCA OLIHKA 1HTErpaia Bl PyHKI1i KOMIUIEKCHOI 3MIHHO1?

8. 3a sAKMMH yMOBaMHM 3HA4Y€HHs I1HTerpaia J' f(z¥z He 3amexuTh Big LUIAXY

TS

IHTErpyBaHHs?

9. ChopmymoBatu Teopemy Korri.

10. Yu Bukonyetbes Teopema Kol it 6arato3B’s;3HUX 00gacTeit?

11. Slxkum € ananor teopemu Ko 1 6araTo3B’ss;3HUX 00J1acTei?

12. 3anumnite inTerpansny Gopmyny Korri.

13. Sxuii iHTerpan HaszuBaeThcs iHTEerpasioM Komni? iHTerpanom Ttumy Kormri?
[TopiBHs#TE 111 IHTETPAJIH.

14. ChopmymnroBaT OCHOBHY BJIACTHUBICTH 1HTEerpana tumy Korri.

15. SIkuii inTerpa € iHTerpagbHUM 300paXkeHHsIM QYHKLIT f(z,)? moxigaux f™(z,)?

Tema 4.

1. Sk 03Ha4Ya€eThCS YUCIOBUM Psifi 3 KOMIUIEKCHUMH 4jieHaMH? SIK BCTAHOBIIFOETHCS
1oro 301KHICTH?

2. Sxwii psa Ha3UBAETHCS AOCOTIOTHO 301KHUM?

Sk o3HauaeThCs HYHKIIOHATBHUHN psin?

4. 1lo Ha3UBaIOTh n-TOI YACTKOBOIO CYMOIO (DYHKITIOHAJILHOTO PsiAy? HOTO 7n-TUM

3anumkom? Cymoro?

[ITo Ha3uBarOTH 001aCTIO 301KHOCT1 (PYHKIIIOHAIBHOTO PsiAy?

VY YoMy nosiirae o3Haka piBHOMIpHOi 301kHOCTI Beitepuirpacca?

7. Chopmymroiite Teopemy Beitepmpacca. Ski BiIMIHHOCTI 3 BIATIOBITHUMHU
BJIACTUBOCTSAMU (DYHKIIIT A1MCHOT 3MIHHO1?

8. Sk o3HauaeThCs cTeneHeBUi psia?

9. Axoro € 061acTh 301)KHOCTI CTETICHEBOTO PSTY?

10.Chopmymroiite Teopemy AGens.

11. [lo Ha3uBarOTh KPYrom, paaiycoM 301KHOCTI CTENIEHEBOTO Psiay?

12. 3anucatu ¢hopMysu i 3HAXOKEHHS Kpyra 301KHOCTI CTETICHEBOTO PSIy.

13. V sxiit 061acTi CTEIIEHEBUM PsiJT 301raeThCcsi piIBHOMIPHO?

14. ChopmyroriTe BIACTUBOCTI MO0 MOWICHHOTO IHTETPYBAHHS Ta
U epeHIIIOBaHHS CTENIEHEBOTO PSY.

(O8]
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15. Sk o3nauaetnes psag Ternopa? 3anumnite GOpMyIH Tl 3HAXOIKEHHS HOTo
Koe(iIie€HTIB.

16. Sk o3nHauaetbcs psan Jlopana?

17. o Ha3uBaOTh TOJIOBHOIO Ta MPABUIIBLHOIO YacTUHAMHU psxy Jlopana?

18. Skoro € obmacth 301kHOCTI psaay Jlopana?

19.5Ika Touka z, # o HA3UBAETHCS 130JIHOBAHOIO0 OCOOJIMBOIO TOUKOIO

oHO3Ha4HOT QYHKIIII f(z)? YCYBHOIO OCODJIMBOIO TOUKOIO? iCTOTHO
0COOJIMBOIO TOYKOIO? ITOJIIOCOM IIOPAAKY m ?
20. SIka TOYKa z, = 0 HA3UBAETHCS 130JIbOBAHOI0 OCOOTUBOIO TOYKOIO

0HO3Ha4HOT PYHKIII f(z)? YCYBHOIO OCOBJIMBOIO TOUKOIO? iCTOTHO
0COOJIMBOIO TOYKOIO? ITOJIIOCOM ITOPAAKY m ?
21. SIx o3HaYaeThes MUMIOK MYHKIL f(z) B 1i 0COOIUBIN TOUII z, # o0 ?

22. SIk 03HAYAETHCS TUIIOK QYHKINL f(z) B TOUII z, = 0 ?

23. Sk 00UYUCITIOETHCS JIUIIIOK BITHOCHO ITOJIIOCA?
24. ChopmyntoiiTe OCHOBHY TEOPEMY IIPO JIUIIKU.

Tema 5.

1.5Ix o3navaeThes GyHKIis-opurinan f(r)? Ii 300paxenns?

2. Illo HasuBarwTh inTerpanom Jlamnaca? nepersopernsm Jlammaca?

3. ChopmymroiiTe TeopeMy mpo 001aCTh iICHYBaHHS 300paKeHHSI.

4. Sk o3HavaeThcs oquHnyHa (PyHKINIA XeBicaniia?

5. Axum € 300paxkeHHA omuanuHOI (PYHKIT1 XeBicaia? cranoi C (ToOTO
opuriany Cr(r))?

6. ChopmyiroiTe TeopeMy JIIHIHHOCTI.

7. Y yomy moJisirae TeopemMa rnoioHoCTi?

8. SIK 03HAYAETHCS 3aIi3HEHHS aprYMEHTY OPUTIHATY?

9. ChopmytroiiTe TeopeMy 3ami3HEHHS. Y SIKUX MPUKIAJIHUAX 33]a4ax g TeopeMa
3aCTOCOBY€THCS?

10. SIK 03HAYaE€THCA y3araJbHEHA onHINYHA (DYHKITIA? OMMHUYHUEA IMITYIIbC?
¢ynxuis Hipaka?

11. SIkum Oyne 300pakeHHs y3araJIbHEHOI OqMHNYHOT (DYHKITI1? OJJHHUIHOTO
iMynbey? pynkii Hipaka?

12. Chopmymroiite Teopemy 3mimeHHs. ki hopmyau TabIuIll MOXKHA OJIePKaTH 3a
II€F0 TEOPEMOTO?

13. 3a s1k010 YMOBOIO H()epPEHI[IFOBAHHIO OPUTIHAIY f(¢) BiAMOBiae MHOKEHHS HA
p 300paxkenus F(p)?

14. ChopmytroiitTe TeopeMy Mpo iHTErpyBaHHS OPUTIHAITY.

15. Sk 3aiticHIOETHCS MU EepeHIIiFoBaHHS 300paKeHHS?

16. SIx 3a1HCHIOETBCS IHTETPYBaHHS 300paKeHHS?

17. SIx o3HA4Ya€THCS 3rOPTKA HETIEPEPBHUX (PYHKITIN?

18. CopmyroiiTe OCHOBHI BJIaCTUBOCTI 3TOPTKH.

19. YV yomy nosiirae TeopemMa MHOXKEHHSI?



KoHTposbHi nMTaHHSA
3a martepiajom po3aiiny «Teopist HMOBipHOCTell Ta MATEMATHYHA CTATHCTUKA»

Tema 1.

1. [llo Ha3uBarOTh BUMAAKOBOIO, €JIEMEHTapHOIO NoAiero? HaBectu npukiaay.

2. Mdxi moxali Ha3MBaKOTHCA JTOCTOBIPHMMH 1 HEMOXJIUBUMH? SIKi ToMil Ha3WBaIOTh
HECYMICHUMH, €MHO MOXJIMBUMHU, PIBHO MOXIHMBUMHU? HaBecTn nmpukiiaay.

3. Slxka MHOXHMHA TIOAIM HAa3UBAEThCS TMOBHOIO Tpymnoto moaiin? IIpocropom
eneMeHTapHuX noniin? HaBectn npukmany.

4. Sxi mopii Ha3UBaIOTHCA MPOTIIICKHUMU? HaBecTn nmpukiany.

5.V yomy nossirae KIaCHYHE 03HAYCHHS WMOBIPHOCTI 1 KOJIM BOHO 3aCTOCOBYETHCS?

6. SIki OCHOBHI1 BJIaCTUBOCTI HMOBIPHOCT1?

7. Jlatu O3Ha4Ye€HHsS TakKUX KOMOIHAIM: TMepecTaBICHHS, CIOJYYCHHS, PO3MIIICHHS.
Hagectu HeoOxinHi popmyin. SK pO3pi3HATH CIIOIYUYECHHS 1 pO3MIIICHHS?

8. CpopmyIroBaTH OCHOBHI MpaBuiia KOMOIHATOPUKHU — MPABUJIO TOOYTKY 1 CyMH.

9. SIx o3Haua€eTHCS BIIHOCHA YAacTOTa MOJAII? Y 4oMy Mmojsirae ii 3B'SI30K 13 KJIACUYHUM
o3HaYeHHsM HMOBIpHOCTI? ChopmyItoBaTH BIACTUBICTH CTIHKOCTI.

10. SIx o3HauaeThcst reomeTpuyHa WMOBIpHICTE? ChopmyItoBaTH MOCTAHOBKY 3ajadi Ta
HaBECTH HEOOX11H1 (GOpMYJIH.

Tema 2.

. Ski onepaiiii MO>kHa BUKOHYBATH HaJl TOISIMU?
. SIx o3HauaeTbcs cyMa JBOX (CKIHUEHHOi KinbkocTi) moxii? IlpoimocTpyBatu
JiarpamMoro.

3. Sk o3HaudaeTbca MOOYTOK ABOX (CKIHYEHHOI KuIbKOCTi) moaiin? [IpoimocTpyBaru

Jiarpamoro.

CdopmymoBaTi OCHOBHI BJIACTUBOCTI OIepaliii HaJl MO I1sIMHU.

Y uomy mossirae Teopema noAaBaHHs imoBipHOcTeH? CdopmynoBaTd s

BUIIAJIKy HECYMICHUX Ta CYMICHHUX TOJIIM.

6. UoMmy nopiBHIOE cymMa WMOBIPHOCTEH MO, IO YTBOPIOIOTH IOBHY TpyIry?
[TpoTunexxHUX MO 1 ?

7. SIki1 momii Ha3UBAIOThH HE3AJICKHUMHU, 3aJICKHUMU ?

. SIx 03Haya€eTHCS YMOBHA UMOBIPHICTH?

9. ¥V 4yomy mnomsirae TeopemMa MHOXEHHs iMoBIpHOcTel? CdopmMmyntoBatu s
BUITAJIKY HE3AJIC)KHUX, 3AICIKHHUX TTOJTIH.

10. Yomy nopiBHIOE WMOBIPHICTh TOSIBU XO04a O OJHIET 3 MOJIM, HE3aJICKHUX B
CYKYMHOCTI?

11. ChopmymntoBati TOCTAaHOBKY 3anadi GopMysd TOBHOI HMOBIPHOCTi, (opMy
baneca.

12. Sxi moxii Ha3uBarOTh TimoTe3aMu? Y SIKOMy BapiaHTI MOCTAHOBKH 3aJ1a4i.

13. 3anucatu hopmyny MOBHOI KMOBIPHOCTI.

14. 3a nomomMororo TeopeM Mpo UMOBIPHOCTI MOl noBectu popmynu baiteca.

DN =

Nt

o0
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15. SIx 3n1ACHIOETHCS PO3PAXYHOK HAMIMHOCTI TEXHIYHOI CHUCTEMH MAJii BUMAAKY
MOCJTIIOBHO (MapajebHO) 3’ €THAHUX €JIEMEHTIB?

Tema 3.

. ChopmyiroBaty MocTaHOBKY 3a7a4i cxeMu bepHyi.

. SIxi ocHOBHI 3aj1a41 OB’ s13aH1 31 cxemoro bepHyti?

3anmcatu Gopmyiy bepryi.

Ak 3HalTH HAWOUIBIT MMOBIPHE YHCIIO mosgB 1oali A B n HeE3aIEKHUX

BumpoOyBaHHsIX? CHopMyroBaTh OKpEMi BUIAIKH.

CdopmymroBaty JoKaIbHY TeopeMy Jlamiaca Ta BKa3aTh yMOBH 1i 3aCTOCYyBaHHS.

ChopmymoBat  iHTETpaibHy TeopeMy Jlarutaca Ta BKazaTh yYMOBH 1l

3aCTOCYBaHHS.

7. ChopmymoBatu rpaHnyny Teopemy IlyaccoHa 1 Bka3zaTu yMOBH ii 3aCTOCYBaHHS.

. Sk obuuncroeTses napametp Ilyaccona? po3riasiHyTH J1IBa OKpEMI BUIAIKH.

9. Mk o3HauaeThcs MOTIK moAii? fAka 3 ¢opmyn cxemu bepHyIIl 3aCTOCOBYETHCS
JUTSL pO3paxyHKy WMOBIPHOCTI?

10. Ak oOuucmaroeTbcss HWMOBIPHICTh  BIAXHJIGHHS BIJIHOCHOI 4YacTOTH  Bif

iMoBipHOCTI? JloBeCTH pO3paxyHKOBY (OpMyITy Ha IiJICTaBl 1HTErpajbHO1

Teopemu Jlammaca.

N

N

o0

Tema 4.

JlaTh 03HaYCHHS BUTIAKOBOT BEJTUIHHH.

Ska BUMaIKOBa BEIMYMHA HA3UBAETHCS JUCKPETHOIO?

Ska BuMaaKoBa BeTMYMHA Ha3UBAETHCSI HETIEPEPBHOIO?

Sk 3a1a10Th PO3MOLN TUCKPETHOI BUIAIKOBOI BEIMYUHU?

o cayrye rpadiuyHUM 300paKEHHSM PO3MOILITY JUCKPETHOI BHUIAIKOBOL
BEJIMYMHU?

ki TUCKpETHI BUNIAIKOB1 BETMYMHN Ha3WBAIOTh HE3aJICKHUMH ?

. SIx o3HauvaeThca MOOYTOK CTaNOi HAa JIMCKPETHY BUITAJIKOBY BEIMYMHY? 3amuUIIiTh

3akoH posnoairy aia CX.

Sk 03HauarOTHCS CyMa, JOOYTOK JIBOX JUCKPETHUX BUMAJIKOBUX BEIIMUUH?

SIki OCHOBHI YHCJIOBI XapaKTEPUCTUKU AUCKPETHOI BUMAIKOBOI BenuyuHU? JlaTtu ix
O3HAYCHHS.

10. HaBectn nBa cnocobu 00YMCICHHS TUCIIEPCii.

11. Y yomy nossirae IMOBIPHICHUHM 3MICT MATEMaTUYHOIO CIIOAIBaHHs?

12. $Ixi OCHOBHI BJIaCTUBOCTI MAaTEMATHUYHOTO CITOAIBAHHS?

13. SIki OCHOBHI1 BJIaCTHUBOCTI AUCIIepCli?

14. HaBecTr OCHOBHI 3aKOHU PO3MOALTY JUCKPETHOI BUTIAJIKOBOI BEJTUYUHHU.

15. 3a sxumu GpopMysiaMu BU3ZHAYAIOTHCSI YUCIIOBI XapaKTEPUCTUKUA OIHOMHOTO 3aKOHY?

3akony posnoainy Ilyaccona?



Tema 5.

1. SIx o3HayaeThCs 1HTErpanbHa QyHKIISA po3noainy? st 3aBIaHHs IKMX BEJIMYUH BOHA
3aCTOCOBYETHCS?

2. HaBecTu OCHOBHI BJIACTMBOCTI IHTErpajibHOI GYHKIT po3moairy. Ski 3 HHX
IpUTAMaHHI JIMIIIE HETIEPEPBHINA BUNAIKOBIM BeTUUNHI?

3. Jlatu o3HayeHHsa audepeHiiagbHol (YHKIT Po3MOALTY HENEpepBHOI BUMAJIKOBOI
BenmmuuHU. YoMy ii Ha3MBaIOTH II1€ MIUTHHICTIO KMOBIPHOCTI (po3moairy)?

4. Unm BiApI3HAETHCSA TUCKPETHA BUIAJKOBA BEJIWYMHA Bijl HETIEPEPBHOI BUIAIKOBOI
BEJIMYUHU?

5. HaBecTn OCHOBHI BIAacTHBOCTI AW(eEpeHIiadbHOoi (YHKIIT Ta iX TeoMeTpUYHe
TIyMadeHHs.

6. SIkuii 3B'130K MK 1HTETPaIbHOIO (DYHKIIIE€I0 PO3MOALTY Ta HIIIBHICTIO PO3NOALTY?

7. Slk BU3HAQUUTH HMOBIPHICTH TOTO, IO BUMAJKOBA BEJIIMYMHA NMPUKWME 3HAYEHHS 13
3amaHoro intepBainy? HaBecTu aBa ciocoOu 00UYHUCIICHHS.

8. SIKi OCHOBH1 YMCJIOB1 XapaKTEPUCTUKHU HETIEPEPBHOIT BUIAIKOBOI BeIMUMHU? SIK BOHU
O0YHCITIOIOTHCS?

9. HaBecTn OCHOBHI pO3MOAUIM HENEPEPBHOI BHUIIAJKOBOI BEIWYMHHU. 3a SKOIO
XapaKTEPUCTUKOIO 03HAYAETHCS KOXKHUM 3 pO3MOI1TiB?

10. SIxumu € BU3HAaYaIBHI1 TApaMETPU HOPMAJIBHOTO Ta MOKa3HUKOBOTO PO3MOILITY?

11. Sk 3HalTH WMOBIPHICTH TOTO, III0 HOPMAJIBHO PO3MOALIECHA BUIIAKOBA BEIUUYUHA X
npuiiMe 3HaUEeHHS 3 iHTepBany (o;3)? IMoBipHicTS PQX —d < g) ?

12. Sk 3B’s3aHi MaTeMaTUYHE CIIOAIBAaHHA Ta CEpPEJAHE KBAJAPATUYHE BIIAXUIICHHS
MOKA3HUKOBOTO po3noainy? Sk o3HauaeThest QyHKINS HAAIMHOCTI?

13. Sk 3HaiTH po3noain GYHKINT 32 BIIOMHAM 3aKOHOM PO3MOJILTy aprymeHnTa? OKpemMo
PO3IVIAHYTHU BUIIAJI0K JUCKPETHOI Ta HENIEPEPBHOI BUMAJKOBOI BEIMYUHH.

14. Y yomy nossirae 3axkoH Benukux yucen? HaBectu Teopemy Uebuiena, ii mpakTuyHe
3HAYEHHS.

15. CpopmymoBatu TeopeMy JIamyHoBa (IEeHTpaJIbHY TPaHUYHY TEOPEMY).

Tema 6.

1. SIx o3Haua€eTHCS TEHEpaIbHA CYKYMHICTH? BUOIpKa?

2. Y 4omy nousArae cyTb BUOIpKOBOTO METOTY?

3. lllo Ha3uBaroTh BapiaHTamMu? BapialitHUM psioM? po3mMaxoM BUOIpKU?

4. 1llo Ha3MBaIOTh YaCTOTOIO, BITHOCHOIO YaCTOTOIO BapiaHT?

5. SIx o3HAYAETHCS CTATHUCTHYHUN pO3MoAlT BuOIpku? Sk moOymyBaTH AUCKPETHUMN
BapialiiHuii psa? IHTEpBAIBHUN BapiamiitHuil psin?

6. o sBIsAIOTH COOOO TOJITOH (BIJHOCHUX) YaCTOT, TicTorpama (BIJHOCHUX) YacTOT
BUOIpKHU?

7. Sk o3HavaeThesa emmipudHa GyHKIis po3noAiny? HaBecTr OCHOBHI BJIaCTUBOCTI.

8. [llo po3yMIIOTh 1]l CTATUCTUYHOIO OI[IHKOIO MapameTpa po3noairy?

9. flka cTaTucTUYHA OIlIHKA HA3UBAETHCS HE3MINIECHOIO? ePEKTUBHOIO? CIIPOMOXKHOIO?
10. SIka craTrcTUYHA OIIHKA HA3UBAETHCA TOYKOBOK? [HTEpBaILHOKO?



11. HaBectu dropmymnu 1yist OOYMCICHHS TOYKOBHUX OIIHOK MAaTEMAaTUYHOTO CTIO/[IBaHHS,
JUCTIepCii, CepeAHHOTO KBAIPATHYHOTO BiIXUIICHHS

12. Sk «mianpaBUTH» BUOIPKOBY AUCIIEPCIIO, 1100 OIiHKA CTaia HE3MIIICHOIO?

13. Ilpu sxkux 06’emax BHOIPKH B SIKOCTI OIIIHKH T€HEPAIBbHOI JUCIEpCii MPpUMMAaIOTh
"Bunpasieny" nucnepcito? BubipkoBy aucriepciro?

14. SIx o3Ha4a€eTHCS JOBIpYA MMOBIPHICTH (HAAIMHICTh) CTATUCTUYHOL OLIIHKU?

15. SIx 3HaifTM nMOBipuMi i1HTEpBa] MJII MATEMAaTUYHOTO CIOJiBaHHS HOPMAaJBLHOTO
pPO3MOJUTYy TpU BIOMOMY CEpEAHbOMY KBaJpaTWYHOMY BiaxuienHi o? [lpu
HEBIJJOMOMY CE€PEIHbOMY KBaIPaTUYHOMY BIIXWIICHHI G?

16. SIx MOKHA ITIABUIIATA TOYHICTh CTATUCTUYHOI OIIIHKHU?

17. 3a skot0 (GOopMyIOH 3HAXOAWTHCS MiHIMAIBHUN 00’€M BUOIPKHA MJI OIIHKH
MaTEMaTHYHOTO CIIOAIBaHHS 3 Hamepe 3aJaH0k0 TOYHICTIO O 1 HaliiHICTIO Y ?

Tema 7.

1. SIky 3ajeXHICTh MDK BHUNAJAKOBUMHU BEJIMYMHAMHM HA3UBAIOTh (YHKIIOHATIHHOIO?
CTaTUCTUYHOI? KOPEISIIHHOIO?

2. Sk o3HauaeThes piBHAHHS perpecii Y Ha X (X HAY)?

3. IIlo Ha3MBaKOTh YMOBHOIO CEPETHBOIO?

4. Sk 3anuCyrOTh BUOIPKOBE PIBHSHHSA perpecti?

5. SIx Ha3uBaeThCs rpadik BUOIPKOBOIO PIBHAHHS perpecii?

6. OnuIITh CTPYKTYpPY KOpemsiiiHoi TaOnuii. Y MOMKIMBO CKJIACTH KOPEJSIIHHY
TaOJUIIIO 1JISI HETIEPEPBHUX BUITAIKOBUX BEJTUYUH?

7. SIxi 1B1 OCHOBHI 3a/1a4l PO3TJIAJAI0Th Y KOPEJALIMHOMY aHami31?

8. Sk 3HallTM HaOMMKEHUW BUTISAN 3rIaKyBaibHOT (QyHKii? Illo Take mome
pOo3citoBaHHS?

9. ¥V yomMmy mosnifirae CyTb METOly HaMEHIIIUX KBaApaTiB?

10. Sxuii BUTSq Ma€ HOpMaJibHA CUCTEMa METOTy HAMEHIIINX KBaJpaTiB JIsl BUMIAIKY
JHIAHOT 318/ KyBaIbHOT QYHKIIT?

11. 1o po3yMitOTh i MPSIMOIIHIHHOIO Ta KPUBOIIHINHOIO KOPENIAIisIMU?

12. SIx o3HayaeThcsi BUOIPKOBHI KoedilieHT Kopensmii? OIIHKO YOoro CIyrye
BUOIPKOBUI KOSDIIIIEHT KOPEISIii?

13. ChopmynroBaTi BIACTUBOCTI BUOIPKOBOTO Koe(DillieHTa KOPEJISIIi.

14. Sk o3HauaeThCs KOpEsAlIMHE BIIHONIEHHS BUMAJAKOBOT BEIMUUHU Y J10 BUTIAJKOBOL
BEIMYMHM X (BUIIAAKOBOI BEIMUYMHM X [0 BUIIAAKOBOI BEIUUYMHU Y )?

15. . ChopmymntoBaTh OCHOBHI BJIACTUBOCTI KOPEISIIIIHHUX BIIHOIIEHbD.



KoMmmniekTn TecTiB AJId BUSHAYCHHSA piBHﬂ 3aCBOCHHA 3HAHDb CTyJACHTAMMU.

Tema 1. BeTyn 10 MaTeMaTHYHOIO aHAJI3Y.

Iuranns 1
50 | SIxa o6saacTb BU3HaAYeHHA QYHKUIl y =log, x?
R
i
| 2
100 | J0;+od]
2;2}
| 2
Foe2]
IIuranns 2

50 | SIxor0 € MHOKMHA 3HAYEHb QYHKIIT y = arctgx ?

| !

100 }_z, ;z[

IMuranus 3

>0 I'pagik pynkuii y = Gj MPOXOAUTH Yepe3 TOYKY
(-2:1)
(0:5)
(2;-10)
(0:1,5)
100 | (0;1)

IMuranus 4

50 | Hyuxi pynkuii y=x’-2x - e x=

-1;2

1;2

20;2

100 | 0;2

0;25




IIuranus 5

100 OobaacTti0 icHyBaHHS PYHKUIII y = arccos 172 ¢ Muomuna
)
. 2
R
100 | [ 35
B
2]
| 2
35
B
IIutanns 6
50 | SIka 3 pyHkuiil € napHoI0?
y=2x-3
y =5x"
100 | y=cos7x
y=hx-4
y=2"

Iuranus 7

50 DyHKIIA y=arcctgx CIAJAAE HA
22}
72
[-14]
2]
2
-6:2]
100 | R

IMuranus 8

75 | SIkiii nepiBHOCTI piBHOCHILHA HacTynHA: |x—2/<17?
x=>7,2

100 | 1<x<3
—-6>2x>2-9
1<x<75

—-2<x<3




IMuraunsa 9

100 3a AKMM JIAHII0’KKOM NepeTBOpPeHb 0yayeTbes rpadgik pyHkuii
y =2sin 3x+1 ?
y=sinx— y=sn3x—> y=|sinx|+1 y=2|sin3x|+1
y=sinx— y:|sinx|—>y:|sin3x|—> y:2|sin3x|+1

100 y=sinx— y=sin3x— y=[sin3q—> y=2sin3x—> y=2sin3x+1

y=sinx—> y=sinx+1— y:|sinx|+1—> y=2|sinx|+1—> y:2|sin3x1+1

y =sin3x > y =sin x — y=2]sin 3 +1

Tema 2. Teopist rpaHuub.

IIutannsa 10

50 | Kouin 3MiHHa x, HA3MBA€THCSl HECKIHYEHHO MAJI0I0?
ko ii rpaHuI AOPIBHIOE | IpU n — .
Sxio i1 rpaHuUIs HE ICHYE MIPU 11 —> 0.

100 | Sxmio 1i rpanuns qopiBHIOE O IPU 1 —> oo.

ko i rpaHuIg TOPiBHIOE -22 TIPH 1 —> 0.

Ko ii rpaHUI JOPIBHIOE o0 MIPHU 1 —> 0.

IMurauus 11

50 | AaredpaiuHa cyma J1BOX HECKIHYE€HHO MAJINX BeJIMYNH
JIOPIBHIOE HEHYJILOBIN CTaJi
100 | € BeMYMHOIO HECKIHYEHHO MaJIOk0

HE ICHY€E

€ BEJIMYHMHOIO HECKIHUECHHO BEJIUKOIO

€ BEJIMYMHOK 3MIHHOKO

IMurauusa 12

50 | Mo sikoi kaTeropii BiTHOCHTHCS BUpPa3 « —o ?
HECKIHUCHHO MaJjia BeJIMYUHA
cTaja BeJIMYMHa

100 | HEeBU3HAYECHICTh

3MIHHA BEJINYHWHA

HECKIHYCHHO BeJIMKa BEJINYHHA

IMuraunsa 13

s Yomy nopiBHIO€ lirn?’nz% ?
-4
o0
2
3
100 | 0




‘ 00 — 0

IIutanna 14

100

Jlo yoro npsimye pyHkuis y = Nxz4-2 npu x -0 ?
X

100

HI= I8 = |2

IIutannsa 15

50 3a axow popmy.1010 Bu3HaYaeThes I yynosa rpanuns ?

limsme:g

x—0 X

. COSX
=1

=0 14 x

100 | sinx_

=0 x

1

. arcsin x
Im =

x—0 X

1

fim 187

=0 x

=1

IMurauusa 16

.o . . . 123
75 kil BeJIMYNHI JOPIBHIOE lim -l ?

=0  x
0

I{s rpaHuIst HE iCHYE

-52

100 | 3

o0

IMuranna 17

50 | SIxi HeBM3HAYEHOCTi PO3KPUBAKTHLCA 32 I0NIOMOT0I0

X—>00 x

IT -roi uygoBoi rpanumi lim (1 + lj =e?

0
100 | 17,0°,0°




IIutanna 18

50

IIlo € nacaiakom II -roi wynoBoi rpanuui ?

. COSX
lim =1
-0 1+ x

lim(x+3)x+3 _ 64
X—>0 x_l

arcsin x

lim

x—0 X

1

100

1

lim(1+x)§ =e

x—0

ﬁm(x+2j _
X—>0 _x_l

IMuraunsa 19

75

. 1 .3,
Sxoro Tumy po3puB Ma€ PYHKIIA y = 5 B TOHI x ="
X

I pony, ycyBHUI

GbyHKIIIs] HeTlepepBHA

100

II pony

I pony, HEyCyBHUI

I pony

IMurannsa 20

50 B sikiii 00.1acTi € HenepepBHOI QYHKUINA y = cos2x ?
Jo:7]
=il
2;4)
100

N

=

Tema 3. IndepennianbHe uncjieHHs PyHKUIl OHi€T 3MIHHOI.

IMuranus 21

75

Yomy 10pPiBHIOE IIBUAKICTH TOUKH B MOMEHT 4acCy 7 =1,II10 PyXa€ThCs
10 MpPsAMiii 3a 3aK0OHOM S =3t> -2 ?

0

-2

100

6

7,8

-16




IMuranns 22

50 | SIk o0uMcII0€ETBCS MOXiAHA T00YTKY ABOX (DYHKILIH ?

(uv)’ =u'+v'

(uv), =u'v+v'

!

(wv) =u'v—u'

!

(wv) =u'v+v'

100 '

(wv) =u'v+u'

IMIutannsa 23

50 | Sk BU3HAYAETHCS HANIPSIM JIOTHYHOI, IPOBEIEHOI 10 KPUBOi y = f(x) B
Touni M,(x,,y,)eD ?

r1ga = f(xo)

tga=1In xf!(x,)

100 | 1ga = f,(x,

)
1ga= fx’(xo)_zxo

tga=(f!(x,)+1)’

IMurannsa 24

100 | Yomy nopiBHIoe moxiana Ppynkuii y = ln(x +va’ +x’ )

100

IMurauusa 25

50 |3a skor0 opmyJiow oduncTOETHCS TUudepermian GpyHkuii y= f(x) ?

dy = y'dx’
dy =y +dx
dy = y"dx

100 | dy = y'dx




IMuraunsa 26

75 Dynkuis y =|x]

Mae po3puB | poay, HeycyBHUH Ta HeaudepeHiiiioBHa B TOYIT x = 0

100 | HenepepBHa, ajne He qudepeHIiioBHA B TOYII x = 0

Mmae po3puB | pony, ycyBHMI Ta HenudepeH1iiioBHA B TOYII x = 0

mae po3puB Il pony, ane nudepeniiiioBHa B Toulli x =0

IMuraunsa 27

50 Yomy nopiBHIoe nudepenuian pynkmii y = x> ?

dy =3x’dx

dy = xdx

dyz(x+1)dx

100 dy =2xdx

dy =In xdx

IMurauunsa 28

75 | AAKmO y = cos3x, TO 1i APyra moxigHa y" I10PiBHIOE

cos3x

6sin 3x

100 | —9cos3x

3cosx

6sin x

Tema 4. IIpukiaganns Teopii Au¢epeHUIaIBHOI0 YMCIeHH PyHKIII OAHi€l
3MIHHOI.
Iluranns 29

50 | o po3kpUTTH AKUX THIIB HEBU3HAUYEHOCTel npaBujio Jlomiraas
BHKOPHCTOBYETHCH 0e3nocepeaHbo ?

100 | 0 =

0w
17,00 —

O() ,100

b

00 — 00,00

IMurauusa 30

50 | Kpuruunumu Toukamu I — ro poay Ha3uBaKTHLCS TOUYKH 3 00J1aCTi
BU3HAYEHHS QYHKIIT y= f(x) , B AKHX

y'=1

y=0,a y' HeICHYE

100 | y' =0, abo HEe icCHY€E

y=0

y=0Tay' =0




IMurauns 31

50

Axuii KOpiHb Ma€ PiBHAHHA y' =0 , AKIO y=x" —x?

1

5,6

2

100

0,5

14,2

IMutannsa 32

75 | Ski kpuTuaHi Touku I pony mae pynkmisa y=x’ —3x ?
-8;12
14
0,23
2,5:6
100 | -1;1

IMuraunsa 33

50 | SIxmo npu nepexoai yepe3 KPUTHUYHY TOUKY | — ro poay x = x, moxiaHa
¢yHkuii y= f(x) 3MiHIO€ CBiil 3HAK 3 ,,+” HA ,,-” , TO B TOUWi x, PyHKIis
100 | Mae MakCUMyM

HEIepepBHA

EKCTPEMYMY HE Ma€

Ma€ MIHIMyM

pO3pHBHA

IMurauunsa 34

100 - . . e’ -
B sikiii Touni pyHKuis y = ~ AOCATA€ MiHIMyMYy ?
X =00
100 | x=1
x=-4,2
x=0

Takoi TOUkH HE iICHYE

IMuraunsa 35

75 | ®yHKIiA y=arctgx—x
BCIOJIM 3POCTAE
crianHa Ha [-3;7]
3pocraroua Ha [0;1]

100 | Bcroau criazae

HEMOHOTOHHA Ha R




IMuraunsa 36

100

Sxe Haii0lib1Ie Ta HaliMeHIIIe 3HAYEeHHS PYHKIIT y = x’ —3x’ +6x-2 Ha
npomiskky [-1;1] ?

I ta-12

100

2Ta-12

2 Ta-10

12 Ta -1

22 ta-12

IMuraunsa 37

50 | Kpuruunumu toukamu Il — ro poay Ha3uBarThLCA TOYKH 3 00J1aCTi
BU3HaYeHHs1 QYHKUIT y = f(x) , B AKHX
y'=1
y=0,a y" HE ICHYE
100 | y" =0, abo HE iCHYE
y=0
y=0Tay =0

IMuraunsa 38

50 | dynkuis y=x’
OIyKJIa BrOpy Ha [—1;+o0]
OIyKJIa BIrOPY Ha R
OIyKJIa BHM3 HA R

100 | onykna BHU3 Ha R

ONyKJia Bropy Ha R

IMuraunsa 39

75

SIky TouKky neperuny mae pyHkuisi y= x> ?

100

Tema 5. InTerpanbHe yncjeHHs PyHKUIl OAHiI€l 3MIHHOI.
Iuranus 40

50

SIkmo F(x) € oxHicro 3 mepBicHuX PyHKmii f(x) ,x € X , TO AKY CTPYKTYPY
Ma€ 0yab-s1Ka iHIIA nepBicHa Hi€l gyHkmii ?

100




IMurauns 41

50 Yomy I0piBHIOE (j f (x)dx) ?

F(x)+ f(x)

F(x)+c

f(x)

100 | f(x)

F(x) /'(x)

IMuraunsa 42

75 | SIk BU3HAYAETHCA CYKYNHICTh MepBicHUX QyHKOil y =3x"?

3.2
X C

100 | x° +¢

In x

2
X" +cC

3
X

IMuraunsa 43

50 | ImTerpana cymmu nBoX (p)yHKUii 10piBHIOE

N00yTKY 1HTErpajiB BiJl WX QYHKIIIN

100 | cymi iHTerpatiB BiJ IIUX QPYHKITIH

PI3HMIII IHTErpadiB BT HUX PYHKIIN

YacTI[l IHTErpajiiB Bl HUX QYHKIIN

anreOpaiuHiil cyMi IHTErpaliB BiJ HMX (DYHKIIIH

IMuranna 44

100 | Yomy nopieHioe [sin(2x—3)dx ?

cos(2x—3)+c

- %cos(2x) +c

100

- %cos(2x — 3)+ c

sin (2x —3)+c

2sin(2x+3)+c

IMuraunsa 45

50 | SIxoro € popmyJia iHTerpyBaHHS YACTHHAMM /IJIsl HEBU3HAYEHOT' 0
iHTerpasaa?

Iudv:v—_[du

Iudv =uv? —_[vdu

judv =uy +J.udu

100 Iudv =uy— Ivdu

Iudv = Ivdu




IIutannsa 46

75 | SIky ¢pyHKUi0 NPUAMAIOTH B AKOCTI 1 AJIs1 00UMCJICHHS iIHTerpasy
_[xarcsin xdx 32 METOJI0OM iHTerpyBaAHHA YacTUHAMM ?

100 | arcsin x

xdx

arcsin x dx

X arcsin x

X

IMuraunsa 47

50 | st inTerpyBaHHs IKOro Kjiacy (pyHKIii 3aCTOCOBY€ETHCH YHiBepCcaJbHa

. X 9
3aMlHa th =t .

TpOOOBO-paIliOHATBLHUX

JTHIAHUX 1ppalliOHaTLHOCTEH

Jorapu(pMIYHUX

KBaJPaTUYHUX 1ppalllOHATbHOCTEN

100 | TPUrOHOMETPUYHHX

IMutanna 48

100 | 3a sikoro 3 popMyJ1 3MiHCHIOETHCSA PO3KJIAL APOOOBO-PALiIOHAIBLHOI

2x+3 .
Gynkuii y= ﬁ HAa CyMY eJIeMEeHTAPHUX JAPOo0iB 3 HeBU3HAYEHUMMU
X \X—

KoedinmieHTamMu?
2x+3 _ B C
xz(x—l) x* x-1
100 3x+3 _ é+£2+ C
X (x—l) x x x-1
2x+3  _ é+ C
xz(x—l) x x-1
2x+3  _ é+£
(x=1)  x X7
2x+3 A Bx+D C
- = — 4 + —
xz(x—l) X x? x—1




IMuraunsa 49

50 | SIka 3 popmMyJ1 BUPAKAE BJIACTHBICTH A[IUTUBHOCTI BU3HAYEHOT'0

b
interpana [ f(x)dx ?

~
—
Nal
=
]
|
—_—
~
—
o
&

\

—~
=

¥
Il

0

100 f(x)dx = j;f(x)dx + j.f(x)dx y C E(Cl;b)

kf (x)dx = k:bf f(x)dx

QD [ ey (R —— S R, [ —

IMuraunsa 50

50 f
SIkmo f(x)>0, 10 I f(x)dx uncesbHO 1OPiBHIOE

JloBxuHi yru KpuBoi y = f(x), x e [a;b]

ITmonii KprBOJIHINHOI Tpanerlii, Mo NPUIIATae 10 0ci OY

O6’emy Tiia 00epTaHHS HABKOJIO OC1 OX KPUBOJIIHINHOT Tpamnelii, o
MIPUJISITAE J10 1I€1 0Cl

100 | ITommi KpHUBOJIHIMHOT Tparerii, o MPUJIATae 10 ocl OX

O06’emy Ti1a 0OepTaHHS HABKOJIO OC1 OY KPUBOJIHIAHO1 Tparellii, 1o
IpUIISTAE JI0 1Ti€l 0Cl

IMurauus 51

100

xdx 2
x2+1

2
Yomy nopiBHIOE _[

0

100 | In5




IMuraunsa 52

100 | Yomy nopiBHIo€ miioma ¢irypu, ooMe:keHa JiHiIMH: xy=4, x=1, x=4,
y=07?

In2 (KB. 011.)

8 (kB. 01.)

2In2 (KB. 0]1.)

14In 2 (KB. 0J1.)

100 | 8in2 (xB. 071.)

Tema 6. ®yHkuii 6araTb0X 3MiHHHUX.

IIutannsa 53

50 | SAxum piBHAHHSIM 3aJa€ThCs IBHA (DYHKILisl ABOX 3MiHHUX x,y ?

F(x,z)=y

100 | z =f(x, y)

F(y,z)zx

F(x,y,z)zO

x=f(z.y)

IMutannsa 54

75 | Sl 3 piBHAHHSA x° +2y—z=1 BU3HAYUTH 7 SIK IBHY QYyHKIiO x Ta y ?

z=x>+2y+1

z=x"-2y-1

100 | z=x"+2y-1

7=—x"+2y-1

z=—x"+2y+1

IMurauns 55

100 | sfkor0 € 061aCTH BU3HAYEHHS GyHkmii z =1-x>-y*> ?

BHyTpimHs gacTiHa KoJla x° +y® =1

30BHIIIHS YaCTHHA KOJIa x° + y” =1 Pa3oM 3 MEKeEI0

Bcs mmommna XoOY

100 | BayTpimHs 9yacTrHA KoJia x° +y*> =1 pa3oM 3 MEKEI0

30BHIIIIHS YaCTHHA Koja x° +y” =1

IMuraunsa 56

100 | Yomy nopiBHIOIOTH YaCTHUHHI MOXiaHi 7' , 7/ dyHKOil z=x" ?
y x 9 XLy y

—1
Z, =lnx, z, =’

-1
2. =x’

X

s 20 =x"Inx

100 | 2 =y, z)=x"Inx

7, =, 2, =x"Inx

— 1
7, =x"y, 7, =yx’




IMuraunsa 57

50

3a K010 (pOopMYJI010 00UHMCIIIOETHCA NOBHMI T epeHnian dz pyHKuii

z:f(x,y) ?

dz=z,dx— z,dy

dz=z,+ z,dy

X

100

dz=7, dx+ z,dy

dz=z, dx+ Z|

X

dz=z, + z, dy

IIutannsa 58

50

SIk o3HAaYa€eThCA MillaHa noxigHa z; GyHKmii z = f (x,y)?

" _(/ ¢),
ny— Zny y

100

IMurauusa 59

50 | SIki TOYKHM HA3WBAIOTH CTANIOHAPHUMHE TOYKAMH QYHKIIT z = f(x,y) ?
r_ 0
[le Touku 3 005aCTI BUBHAUYCHHS (PYHKIIIT, B IKMX { .
7, =0
y
Z =00
Ile Touku 3 00nacTi BUSHAUYCHHS (PYHKIIII, B IKUX < 0’.
7, =
y
100

Lle Touku 3 005aCTI BU3HAUYECHHS (PYHKIIIi, B IKMX

f_/%\
N N
- o~ =T
|
o L

[le Touku 3 00nacTi BUSHAUYCHHS (PYHKITIT, B IKUX

f_/%
NN
- =
n

A=

!

€ TOYKH 3 00J1acTi BU3HauYeHHA DYHKII, B IKUX .z , 7. HE ICHYIOTb.
9 x ) y

IMurauns 60

100

SIKy KpUTHYHY TOYKY Ma€ QYHKIIA 7 =" (x +y7+ 2y) ?

100

1)

OyHKIIA 7 =e™ (x +y° + 2y) HE Ma€ KPUTUYHHUX TOUOK.

L)
9

l;lj
2

l;_z]
4




IMIurauns 61.

100 | Yomy nopiBHIOIOTH YaCTHHHI NOXigHi z/, 7|, pyHKuii z =sin (x2 - yz)?

2, =—sin(x—y).z, =2sin(x+y)

1

2,=x" ,z,=x"Ihux

100 | 7' = 2xcos(x2 + yz), 7, = 2ycos(x2 + yz)

7. =sin (x2 - y), z, = cos(x— yz)

2/ =—sin(x+y), 2, = cos(x* + y*)

IIutannsa 62.

50 | 3a axor GopMyJI0I0 00UMCIIOETHCS IOBHUM NPUPICT Az PyHKUIIl
z=f(x,y) B TOUNi M(x,y)?

Az=z, dx— z,dy

Az=7 + z,dy +&5Mx

100 | Az=z! dx+ z,dy +&Ax +&,Ay

Az=z, dx+ Z|

Az=7z, + z\, dy +&Ay

IIutannsa 63.

50 | Ha sikiii popmMyJti TPYHTY€ETHCS HAOJIMKEHE 00YUCTEHHS 3HAYEeHHS
Gyuxuii z=f(x,y) B Touni M(x,y)?

zRz de— Z,dy

TRz, + 7, dy +6Ax

100 | Az = 2, dx+ 2z} dy

Az =7, dx+ Z,

Az =z, + Z,dy +&Ay

IMuraunsa 64.

100 | SIxi kpuTHuHi TOukH Ma€ PyHKIIA 7= xy(a—x—y)?

100 (0:0), (0:a), (a:0), (a/3;a/3) (%;—IJ

DyHKIlII HE MAa€ KPUTUIHUX TOYOK.

(2-1), (a0)

(% ;1] (-2:1), (0;—a)

i




IMIurauns 65.

100

Yomy n0opiBHIOE HAOIMIKEHO 3HAYEHHS DYHKIIT 1.04°7?

0,7

-1,23

2,03

100

1,08

ITutannsa 66.

75 | Yomy IOpiBHIOIOTH YaCTUHHI HOXiAHI 7|, z, QYHKIIT z = cos(ax—by)?
z, =bsin(ax—by), z, =—acos(ax—by)

100 | z. =-asin(ax—by).z, =bsin(ax—by)
2, =asin(ax—by), z/, =bsin(ax—by)
7, =—sin(ax +by), 7/, = acos(ax—by)

IMurauusa 67.

75 | Yomy nopiBHIOE TOBHUH audepentian GYHKILT z = cos(ax —by)?
dz = sin(ax — by )dx + bsin (ax — by )dy
100 | dz =—asin (ax—by)dx+ bsin(ax—by)dy

dz = —asin (ax —by)dx + sin(ax + by)dy

dz =—asin(ax—by)dx+

IMurauusa 68.

50 |IIpu HasBHOCTI HEMEpPEepPBHMX YACTHHHUX MOXiAHUX (YHKHIT z=f(x,y) B
Toumi M (x, y) il TOBHUM HOpPUPICT Az B I TOYI 00YHUCITIOETHCA
3ahOpMYJIOI0
Az = 7 dx+ Z) dy

100 | Az=2z dx+ 2} dy +gAx +&,Ay

Az=7z, dx+ Z|

Az=7+ z,dy +5Mx

IMuraunusa 69.

50 | FeomerpuuHuM 300paskeHHAM QYHKIIT BOX 3MiHHHX 7= f(x,y) €
nesika girypa Ha IIonuHi
Bes mirommHa XOY

100 | nesika moBEpXHs y NPOCTOPI

JesiKa JI1H1SA Ha TUTOIIMHI




IMurauunsa 70.

50

T'eoMeTpUYHEM 300pakeHHAM 00.1acTi BU3HAYeHHAPYHKIIT z = f(x, y) €

100

nesika ¢irypa Ha mrommHi a00 Bes miomuHa XOY

Bcs wiomuHa XOY

JiesiKa TIOBEPXHS Y MPOCTOPI

NesKa J1H1sA Ha TUIOIINHIL

IMuraunsa 71.

50

AxuM piBHAHHAM BU3HAYAECTHCA JIHIA PiBHA PYHKIII ABOX 3MiHHMX

z=f(x,y)?

100

flry)=C

z=f(xy)

F x,y,z):C
x=flzy

N—"

IMurauunsa 72.

50 | CrauionapHa Touka QyHKUii IBOX 3MiHHHX 7= f(x,y) €
TOYKOIO MIHIMYMY (YHKITI]
100 | mi103pI010 HA EKCTPEMYM

TOYKOI0 MAaKCUMYMY (YHKIIIT

TOYKOIO €KCTpeMyMY (PYHKIIIT

IMuraunsa 73.

50 | Kpuru4yna Touka QyHKHii ABOX 3MiHHHX 7= f(x,y) €
TOYKOIO MIHIMyMY (YHKIIIi
100 | mi103p1I0I0 HA EKCTPEMYM

TOYKOK MAaKCUMYMY (YHKIIIT

TOYKOIO €KCTpeMyMy (DyHKITIT

IMuraunsa 74.

50 | BracTuBicTh iHBapianTHOCTI (He3MiHHOCTI) opmMu Mae micue s
nudepenmiany n-ro nopsaky GyHkiii z=f(x,y)
YaCTHHHUX MOXITHMX z/, z| MEpIIOro MopsiaKy GyHKUil z = f(x,y)
nudepentiany Apyroro mopsaky GyHkmii z = f(x, y)

100 | audepenniany nepuioro nopsaaky GyHKIii z = f(x, y)

IMurauns 75.

75 | SIkum Oyae piBHAAHHS JOTHUYHOI IUIOIMHM /10 IOBEPXHi z = xy B TOYLI
(LL1)?
x=2y—-z-1=0
x—2z—-2=0
X +2xy—z-1=0
100 | x+y—2z-1=0




Tema 7. Teopis psaaiB.

IMurauunsa 76.

100 x"
Axo10 € 00J1aCTh 30i’KHOCTI CTENEHEBOI0 PSAXY Z o -

(-51)

100 | [-10;10)

[-10:1]

[-1:10)

IMurauns 77.

100 Yomy nopiBHIOE cyma psiay Zm ?
100 | 1/3

11/18

7/18

3/8

IMutanna 78.

100

SIxo10 € 00J1acTh 30iKHOCTI pAXY z

- 1n+\/—
(-51)

[-2,0)

[-11]

100 | [-1:1)

IMurauunsa 79.

100

Yomy 0piBHIOE cyMa PsITY Z L 4

nln( +3)

1/8

100 | 11/18

7/18

3/8

IMuraunsa 80.

30 | Crenenesnit pan > a,x"

n=0

3aBXIM PO301KHUI B TOUIl x=0.

pO30KHMIA B OYb-sIKiil TOUII x € (—o0;+0).

301KHUH B OYIb-sIKii TOUII x € (—o0;+0).

100 | 3aBxau 301KHMI B To4Ill x=0.




IIutannsa 81.

50

Heo0xXiqHo10 yMOBOIO 3013KHOCTI 4MCIIOBOrO psy » U, Oyne Taka

n=l1

im U, =1

n—x©

im YU, =0
n=1

n—0

100

fim U, =0

n—»0

ImU,#0

n—o0

IMuraunsa 82.

75

Akoro Oyae o0J1acThb 30IKHOCTI CTENEHEBOI0 PALY Z%(x -2)'?

n=1

[-2:5]

100

[1:3]

Psan 301xHUN uIIe B TOYI] x=2.

(1;2)

IMuraunusa 83.

50 . @ " . )
3a TeopeMolo AGeisi, SIKINO CTeNeHeBHii psax > a,(x—a) 30LKHMI B TOYN|
n=0
X=Xx,,TO
100 | BiH 30DKHMKA (1 TIpUTOMY aOCOJIOTHO) IS BCIX x, IO 3aJ0BOJIBHSIOTH

HEPiBHOCTI |x—a| <|x, -4

BIH PO301KHUI

BiH 30DKHUI 11 BCIX x, IO 3aJJ0BOJBHAIOTH HEPIBHOCTI |x —d| =[x, —d|

BiH 301KHHIT JUIS BCIX x, 11O 33/10BOJBHAIOTH HEPIBHOCTI |x —a < x,

IMuranna 84.

75

Skoro Oyne 06s1acTh 301)KHOCTI CTENIEHEBOTO PSAY Zzi(x ~1)?

C2)

P 301KHMI JIMIIe B TOYI x=1.

R

100

(1:3)




IMurauns 85.

S0 JIJIsi CTEeNeHeBOro psiay in!(x—S) 3arajJibHUM 4jieHom U (x) Oyae Taka
n=1
byHkuis
(x—5)
n!(x — 1)
n(x—5Y'
100 | n!(x-5)

IIutannsa 86.

50 | 3a o3nakolo JleiiOHina 0CaiTKYIOTHCA HA 301KHICTD
3HAKO3MIHHI YHCIIOBI PSIIH
J0JIaTHI YUCJIOB1 psIU

100 | 3HaKOMIOYEPEKHI YUCIIOBI PSIU

JOBLIIbHI YHCIIOBI PSIA

IMurauunsa 87.

50 | Cymy n mepuiux 4ieHiB YMCJIOBOIr0 pPsijly HA3UBAKTh
CYMOIO PsITY.
3araJlbHUM YICHOM PsJTy.
n-THM 3aJIUIIKOM PSJTy.

100 | n-TOIO YACTKOBOIO CyMOIO PSIAY.

IMurauusa 88.

100

3a po3kyagom B psix MakjopeHa, JictanemMo, mo ¢’ 3 TouHictio 10 0,001
JTOPiBHIOE

100

7,389

6,254

-2,347

11,023

IMurauusa 89.

50 I'eomeTpuynmii psaa > ag”
n=0
3aBXKJU PO301KHUN
100 | 36ixkHMil IpU |g| <1 Ta po30iXHMI 1TpH |g| > 1.

301KHUN 301KHUH TTpH |g| > 1.

3aBKIH 301KHUA.




IMTurannsa 90.

75

3a pagukaiabHoI0 o3Hako Ko psig > ( 5 - lj
"

n=1

100 | 300KHuMI

3aBXKJIU pO301KHMIA

YMOBHO 301KHHIA

a0COJIFOTHO PO301KHUM

IMuraunsa 91.

75

3a inTerpanbHolo o3naxoro Kowi psin ) -
n=2 N n

3aBXK U 301KHUI

100 | po30ixxHMI

YMOBHO 301KHUHN

a0COJIIOTHO pO30IKHUN

IMurauusa 92.

7S 3a o3nakor JanamoOepa psia i 2—'
n=1 n.

100 | 3aBxau 301KHUI

Po301xHNMI

YMOBHO 301KHUMN

a0COIIOTHO pO30IKHUN

IMurauusa 93.

75

3a nepioio 03HAKOI0 NOPiBHAHHSA P >

n=1

3n-1

3aBKIH 301KHUNA

100 | Po30uxumin

YMOBHO 301KHUM

a0COJIIOTHO pO30IKHUI

IMurannsa 94.

n

3a o3nakoro JleiiOHina psa i(— 1)

n=l

75

-

3aBXXI1 301KHUI

Po301xHUMI

100 | ymoBHO 301KHUM

a0COJIIOTHO pO30IKHUN




IIuTannsa 95.

100 3nako3Minnmii pag ek ?a
n

n=1

100 | aGCorOTHO 301KHUKI

Po30ixHuMi

YMOBHO 301KHUI

aOCOIIOTHO PO30IKHUN

IMIutannsa 96.

100

sin nx
2

Oda1acTi0 30i5KHOCTI PyHKIIOHAIBLHOTO Py ) €

(-1;2) =

psaa 301KHMI JHIne B To4ll x=0.

100 | R

(1:3)

IMurauunsa 97.

50 | InTepBaJ 30i’KHOCTI CTENEHEBOI0 PSIAY MOKHA BUSHAYMTH 32

o3HakoI0 JleliOHia

100 | y3araabHeHo10 03Hakow0 Jlanmambepa

100 | y3araabHeHo1o o3Hakow Komri

IHTerpajbHo0 03HaKkow Kouri

IMurauns 98.

50 | Pagiyc 30i2KHOCTI CTeNeHEeBOr0 Psily MOKHA BU3HAYMTH 32

o3HakoI0 JleliOHIA

100 | y3araabHeHo10 03Hakow0 lanambepa

100 | y3araabHeHo10 03Hako010 Komri

IHTerpajbHoK0 03HaKkow Kouri

IMuraunsa 99.

50 . oo =]
Y3arajbHeHuil TapMOHITHUN PSI E —
n=1 1N

100 | 361xHUYI TpU p >1 Ta pO3OLKHMM TIpH p <1

po301KHUYN TpU p > 1

YMOBHO 301KHHI

a0COJIIOTHO pO30IKHUN

IMurauusa 100.

50 | I'apmoniiinmii psig

100 | 3aBx U po301KHUN

301>KHHUH, ajie He a0COIIOTHO

YMOBHO 301KHHI

a0COJIIOTHO pO30IKHUN




9. Metonu HaByaHHs. [ligx TepMiHOM «METOJ HaBYAHHA» PO3YMIIOTh CIIOCIO
MOBIJIOMJICHHSI 3HAaHb CTYACHTaM 1 CIOCIO opraHizaiii Mi3HABAJbHOI 1 MPaKTHYHOL
JISJIBHOCT1 CTYJIGHTIB, HAIIpaBJIeHUM HA 3aCBOEHHSI HUMHU 3HaHb, YMiHb 1 HABUYOK, Ha
OBOJIOJIIHHSI HIMU METOJIaMH Ii3HaHHS, Ha () OPMYyBaHHS OCOOUCTOCTI.

IcuytoTh pi3H1 Kiacudikallii METO/I1B HABUaHHS.

3a MeToJaMy BUKJIAJaHHS BUKOPHUCTOBYIOTHCS TaKi METOJM HaBYAHHS: CJIOBECHI

— PO3IIOB1JIb, MOSICHEHHS, JICKIlis; HAOUHI — JEMOHCTpAIlisl, LJTIOCTpaIlisl; MpakKTUIHI —
nabopaTopHa po0oTa, MpakTUIHA POOOTA, BIPABH.
Jlo MeTomiB BHBUCHHS HAJIEKaTh TaKOXK 1 HAYKOBI METOAW BHUBYCHHS:
CIIOCTEPEKEHHS 1 IOCIIJI, aHaJll3 1 CHHTE3, IHAYKTUBHUAN Ta NEyKTUBHUI METO/M.

HaBuanbHi MeTONM BHBYCHHS, IO TIIOB’S3aHl 3 JISUIBHICTIO CTYACHTIB:
caMoCTiiiHa po0OTa, EBPUCTUYHHN METOJ, METOJl MPOrPaMOBAHOTO HABYAHHS,
MPOOJIEMHUN METO/I, HABUYAHHS Ha MOJCIISIX

3a piBHEM CaMOCTIHHOI PO3yMOBOI MiSTIBHOCTI BUKOPHUCTOBYIOTHCS METOIU:

poOJIEMHHH, YaCTKOBO-TIOIITYKOBUM, JTOCII THUIILKHUH.

10. ®opMu KOHTPO.TIO.

O1uiHIOBaHHS SKOCTI 3HaHb CTYJICHTIB, B yMOBaX OpraHi3ailii HaB4aJbHOIO
MPOIIECY 32 KPEIUTHO-MOYJIbHOI CUCTEMOIO 3/IIMCHIOETHCS IIUISIXOM IMOTOYHOTO,
MOJYJIBHOTO, MiCYMKOBOI'O (CEMECTPOBOT0) KOHTPOJIIO 32 100-0abHO0 MIKAIOI0
oIliHIOBaHHs, 32 mKajoro ECTS Ta HaI10HAIbHOIO MIKAJIOI0 OIlIHIOBAHHS.

11. Po3moain 0OaxiB, siki oTpumyloTh cryaeHTH. OIIHIOBaHHS 3HAHb CTYICHTA
Bi10yBaeThes 3a 100-0ampHOIO MIKAOKO 1 MEPEBOUTHCSA B HAI[IOHAIBHI OI[IHKU 3T1IHO 3
tabn. 1 «llonmoxxkennss mpo ex3amenu Ta 3amiku 'y HYBIll VYkpainm» (Haka3 mpo
yBeneHHs B Aito Big 03.03.2021 p. nporokoa Ne 7)

. Oninka HamioHaJIbHA
PeiiTuHr cTryaenra,
Gau 3a pe3yJIbTATH CKJIAJAHHS
eK3aMeHiB 3aJIiKiB

90-100 Bigminno

74-89 Hoope 3apaxoBaHo
60-73 3a10BiJILHO

0-59 He3agoBiiibHO He 3apaxoBaHo

Jist BU3HAUYEHHS PEUTHHTY CTYJCHTA (CllyXada) 13 3aCBO€HHS quctuIuiiad Ryye (1o 100
OaJtiB) ofiep>kaHuil pedTHHT 3 atecTarii (70 30 6amiB) TOJAETHCS JO PEUTHUHTY CTYJEHTA
(cmyxaua) 3 HaByasIbHOI poOOTH Ryp (10 70 6aniB): R juc = Rugp + R at.

11. HaByajbHO-MeTOAMYHE 3a0€e31eYeHHs.
1. TlizpydyHuku Ta MOCIOHWKH, 3a3HAYEHI Y CIIHCKY JIITEpaTypH.
2. MeroauyHi BKa3iBKU 10 BUKOHAHHS 1HAWBIAYaJbHUX 3aBIaHb Ta PO3PAXYHKOBHUX
pOOIT.
3. TaOmumi.



4. IaTepHeT-pecypcHu.

5. EHK:

https://elearn.nubip.edu.ua/course/view.php?1d=2504

https://elearn.nubip.edu.ua/course/view.php?id=2119

https://elearn.nubip.edu.ua/course/view.php?1d=56
https://elearn.nubip.edu.ua/course/view.php?id=357

12. PexomenoBaHi Jxepesa ingopmauii
OcHoBHa.

1. Knenko B.1O., T'oneup B.JI. Buma matematuka B mpukiagax 1 3agadax: Hasd.
nociOHuk. 2-re Bunanns. — K.: Ilentp HaBu. mitepatypu, 2019. — 594 c.

2. Ctucimii Kypc BuUIoi maremaTuku. YactuHa 2. Maremarwmdynuil aHams3. Teopis
rpanuiib. JludepenmianpbHe uuciaeHHs GYyHKIID OAHIE] 3MIHHOI: HaB4y. moci0./
I''M.Tumuenko, O.B.Onunnora, H.O.Kupumiosa, K.I. Jlrobumpka. — Xapkis : @OII
IBanuenko 1.C., 2023. — 232 c.

3. bonnapuyk FO.B. JliniitHa anre6pa ta anamituyHa reometpis / FO.B. bonnapuyk,
b.B. Omiitnuk — KuiB: KuiBchkuii yHiBepcuTeT «KneBo-MorusnsiHebka akaaeMis», 2019.
— 150 c.

4. Typuaninosa JL.I., [lons O.B. Buiia marematuka B IpUKJIaaax 1 3ajjayax: HaBY.
noci0. / JI.I. TypuaninoBa, O.B.Jlons — Kuis:Jlipa, 2021. — 348 c.

5. bapkoscekuit B.B., bapkoscrka H.B., Jlomatin O.K. Teopis iiMoBipHOCTEH Ta
MaTemaTndHa cratucTuka: Hapu. moci6. — K.: ITHJI, 2019. — 424 c.

6. Ilomeryn K. B. J[ludepenuiasibHe uyuciaeHHs (QyHKIIT OJHIE] 3MIHHOI
(komneTeHTHICHUN Tiaxin) : HaBy. noci0. Kpusuit Pir : KpuBopizbkuii aep:kaBHHI
nefaroriyHuii yHisepcurert, 2019. 112 c.

JlonomizkHa

1. Koszupa B.M. EnemenTapHa Ta BUIlla MaTeMaTHKa: TOCIOHUK-TOBIIHUK JIJIs1 YUHIB,
a0iTypienTiB, ctynentiB / B.M. Ko3upa. — Tepnominb: Acton, 2021. —168 c.

2. CaBactpy O. B. Matpuiii Ta cuctemu JIHIMHUX PIBHSAHB: HaBY. 10ci6. / O. B.
Cagactpy, O. M. AkosneBa,C. B. [Iparantok,O. M. bonnapesa,nin pea. O. B. Casactpy.
— Opeca: Onec.Han. yH-T im. [. I. Meunukosa, 2019. — 120 c.

3. JIutBun, 1. I. Buma matemaruka. 2-re BugaHas: HaBd. moci6. / [.I.JIuteun,
O.M.Kononuyk, I'.O.Kenizusk.— Kuis: [{1Yb, 2019.— 368 c.

4. bareuxo H.T'., [Tanramenko JI.A., lllocrak C.B., romiit T.I., Pyxxuno M.S. Buma
maremaTuka. 36ipHuk 3ana4. — K.: Bua-so HYbill Ykpainu, 2021 — 304 c.

5. bareuko H.I'., Tlantamienko JI.A., Xaiinypo B.B., Iromit T.I., [lloctak C.B.
[TociOHMK 3 MaTeMaTHKH )i ciayxadiB miarotropuux kypcis. — K.: HIT «K KOMITPUHT»,
2022.-310c.


https://elearn.nubip.edu.ua/course/view.php?id=2119
https://elearn.nubip.edu.ua/course/view.php?id=357

13. Indopmauiiini pecypcu.

1. besymak O. O. HaBuanbHui1 TOCIOHUK 3 JIIHIHHOT aareOpu 11 CTYICHTIB MEXaHIKO-
maTeMatuyHoro ¢akynsTety / O. O. besymak, O. I'. INantouikin, €. A. KouyOiHcbka. —
K. : BIII "KuiBcekuit yniBepcutetr", 2019. — 224 c.
https://www.mechmat.univ.kiev.ua/wp-content/uploads/2019/11/linear-algebra.pdf

2. AsneeBa T.B., Jlucronanosa B.B., lllpamenko B.M. Jliniiina anrebpa. AHamiTH4Ha
reoMeTpis. 301pHUK 3aBAaHb ISl pO3paxyHKoOBOi poboTu. s cryaentis 1 kypey. — K.
KIII im. Irops Cixopcbkoro, 2019. — 120 c.

https://mph.kpi.ua/assets/img/books/IHF/LLA %201 kyrs ixf 2019.pdf

3. bounapenko H.B. JliniitHa anreOpa: Hapu. noci0. / H.B. bongapenko, B.B.
Otpamescoka. — Kuis: KHYBA, 2023. — 180 c.
https://org2.knuba.edu.ua/pluginfile.php/201293/mod_resource/content/11/Navchalny
posibn_Bondarenko 2023.pdf

4. TlociOuuk 10 BuBUeHHs Kypcy «Jludepeniianbhi piBHsHHD» [Texkct] /1. T
bamanenko, C. O. I'opbonoc, A. B. Csces. — lainpo: PBB JIHVY, 2020. — 88 c.
https://mmf.dnu.dp.ua/wp-content/uploads/2022/08/posibnik dr 2020.pdf

5. H.K.JIpsiuenko InTerpanbHe uncieHHs PyHKIIi OHI€T 3MIHHO1: HAaBYaIbHUI
nocionuk. — Juinpo, AJIAEY, 2022. — 124 c.
https://dspace.dsau.dp.ua/bitstream/123456789/6581/1/2022 %D0%94%D1%8C%D]1
%8F%D1%87%D0%BS5%D0%BD%D0%BA%D0%BE%20%D0%9D.%D0%9A..pdf



https://www.mechmat.univ.kiev.ua/wp-content/uploads/2019/11/linear-algebra.pdf
https://mph.kpi.ua/assets/img/books/IHF/LA_%201_kyrs_ixf_2019.pdf
https://org2.knuba.edu.ua/pluginfile.php/201293/mod_resource/content/11/Navchalny_posibn_Bondarenko_2023.pdf
https://org2.knuba.edu.ua/pluginfile.php/201293/mod_resource/content/11/Navchalny_posibn_Bondarenko_2023.pdf
https://mmf.dnu.dp.ua/wp-content/uploads/2022/08/posibnik_dr_2020.pdf
https://dspace.dsau.dp.ua/bitstream/123456789/6581/1/2022_%D0%94%D1%8C%D1%8F%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9D.%D0%9A..pdf
https://dspace.dsau.dp.ua/bitstream/123456789/6581/1/2022_%D0%94%D1%8C%D1%8F%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9D.%D0%9A..pdf
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