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1. O C HABYAJIBHOI JUCLHHUILIIHHA

HaiiMmenyBanHus
NMOKA3HHKIB

Po3noain roauH 3a HABYAJABHHAM IUVIAHOM

Jenna popma
HaBYaHHS

3aouna ¢opma
HA6YAHHA

Kinbkicts kpemutis EKTC —19
1 xypc — 12\10,5
2 Kypc — 7\8,5

Pik miaroroBku:

Bazanvna Kirbkicme 2ooun — 570
1 kype—360\315 rox.
2 kype.— 210\255 zo0.

1,2-u1

1,2-u

KinekicTs Moaynis —14

Cemecrtp:

TKHEBUX rOWH /1 IeHHOI GopMHU
HABYAHHS

Ay TUTOPHUX:

1 ceM.— 5 rox.

D ceM.— S rox.

3 ceM.— 4 roJ.

4 ceM.— 3 ron.

caMocCTiitHOi poOoTH cTyneHTa: 1 ceM.—6
roa. 2 ceM.— 6 roa.

3 ceM.— 3,5 rox.

4 cem.— 3 roz.

1-4-u

1-4-ii

Jlexuii;

1 cem.— 36 ron.
2 cem.— 36 ron.
3 cem.— 36 rox.
4 cem.— 22 ron.
Bceboro:130 rog.

1,2 ceM. — 22ron.
3,4 ceM. — 16 rop.
Benoro: 38 roa.

INpakTayHi (ceMiHapchbKi):

1 cem.— 54 ron
2 cem.— 38 roa.
3 cem.— 24 rox.
4 cem.— 22 ron.
Benoro: 138 ron.

1,2 cem. — 20 rop.
3.4 cem. — 12 ron.
Beworo: 32 roa.

Bua xonTpomo:

@opma niICyMKOBOTO KOHTPOJIIO: YCHO.

JlaboparopHi:
1 ceM. — ex3aMeH
2 ceM. — eK3aMeH
3 ceM. — eK3aMeH - -
4 ceM. — 3aliK
CamocriiiHa po6oTa:

1 cem.—105 rop.
D ceM.—91 ron.
3 cem.— 60 rog.
4 cem.— 46rox.

Beworo: 302 roa.

1,2 cem. — 273 rox.
3,4 cem. — 227 ron.
Bcenoro: 500 roa.




2. META TA 3ABJIAHHS HABUYAJILHOI JUCIHHUTILITHA

Mera xypcey nonsirae y GopMyBaHHI PO3BHTKY JIOTIYHOIO 1 &JITOPUTMIYHOTO MHCIIECHHS,
BMBYCHHI OCHOB MaTeMaTHYHOIO amapary, SKWi HEeOOXiJHWH U pO3B’S3aHHS TEOPETHYHHX i
NPaKTHYHHX 3a/a49 TEXHIKY, IiJIBUINUTH 3arabHAN PiBeHb MATEMaTHIHOI KyTbTYPH.

3aBaaHHs KypCy: HaBUMTH CTYJACHTIB CaMOCTIHHO IIpamioBaTH Had MaTeMaTHIHOIO
JTTEepaTypor0 Ta 11 3acCTOCYBaHHSIMH, BHPOOHTH HABHYKM MATEMATH4HOrO JIOCIiIKEHHS
MIpUKJIATHUX 337a4 i BMiTu OyMyBaT MaTeMaTHdIHi MOJIENl TEXHIYHHUX 3aBJaHb.

ITepenik qucHUNIIIIH, PO3ILTIB, TeM, 3ACBOCHHA AKHX He0OXiIHe /1Jisi BUBYEHHS TaHOT
JUCHHUILIIHA

BuBuenHs naHol mucHUMILTIHE 6a3yeThCsi Ha 3HAHHI CTyAEHTaMH Kypcy «MaremaTtuka» Ta
€JIEMEHTIB BUIIOI MATEMATHKH B 00CsI31 CEPETHBOT HIKOJIH.

ITporpaMa MiCTHTE TepeiK TeM, MUTaHb, SIKi PO3TIAAAIOTECS Ha JEKIIsIX Ta MPaKTHIHHX
3aHATTAX. [Iporpamoro mepenbadena camoctifiHa po6oTa CTYIEHTIB Ta KOHTPOJIb 3a HEIO.
IIpHBOIUTECS CIIMCOK OCHOBHOI Ta JOMOMINHOI JITEpaTypH, 5SKa PEKOMEHIYEThCS ISl BUBYCHHS
L€l TUCIUILTIHH.

Bumozu 0o 3nane ma ymins:

CTyaeHT MOBUHEH 3HATH:

CHCTEMH IiHIMHUX DIBHSHb, OCHOBH BEKTOPHOI aireOpH, piBHSAHHS IOPsSMOl Ha IUIOLIMHI,
OpsMO] 1 IUIOIMMHY Y IIPOCTOPI, PiBHAHHS KPUBHX APYTOro MOPSAKY, OCHOBHI BIaCTHBOCTI FPAHHUIIb,
OCHOBHI (GOpPMyIH Ta TeopeMd IU(epeHIiaTbHOTO Ta IHTErpalbHOrO OOYMCIECHHS, OCHOBHI
IIOJIOKEHHS Ta METO/IM PIllIeHb 3BHYaHHUX AH(epeHIialbHAX PiBHAHb;

CTymeHT IOBHHEH BMITH:

pO3B’3yBaTU Ta aHATI3yBaTH CHCTEMH JIHIMHUX PiBHAHL., BUPILNIYBATH HAMMpOCTIII 3amadi
aHAITHYHOI ~ TreoMeTpil, BHpINIyBaTH HAWOpOCTiNi  3ajayi  MaTeMaTHYHOrO  AaHANI3y,
nuQepeHIiabHAX PIBHAHbB, 3aCTOCYBATH HA MPAKTHUIll OTPMMaHi 3HaHHS, OGIPYHTYBATH OTPHMAHE
pIIIEHHS, TPOBECTH aHATi3 OTPUMAHOIO pillIEHHsS, 3aCTOCOBYBATH MATEMATHYHI METOIM 1O
HaWIpOCTIINHX 33124 pamiodi3uky.

BinnoBinHO 10 OCBiTHBOI mporpamMu Mickke OyAiBHHIITBO Ta TOCIOAAPCTBO, BHUBYEHHS
JMCLHILTIHYA crpusie GOpMyBaHHIO Y 3700yBadiB BHIIOI OCBITH TaKHX KOMIIETEHTHOCTEMN:

- IK (imTerpamsHa) 31aTHICTE pO3B’A3yBaTH CIEIiaNi30BaHi 3a1aui Ta BUPIIIyBaTH MPaKTHYHI
3aB/IaHHs y cepi OyAiBHMIITBA Ta HUBLILHOI IHXKEHEPIL, 10 XapaKTePH3YIOTHCS KOMILIEKCHICTIO
1 CHCTEMHICTIO, Ha OCHOBi 3aCTOCYBaHHSI OCHOBHHX TEODid Ta MeTOHiB (yHIaMEHTAIbHHUX Ta
IPUKIaIHUX HAYK;

- 3azaneni 3K -01 3natHICTE 10 aOCTPaKTHOTO MHUCIICHHS, aHATI3y Ta CHHTE3y HOBHX ile# mpu
JiSX B HECTaHJIAPTHHUX CUTYAI[isX.;

- 3K -02 3paTHICTB ITaHYBaTH CBOFO MisUIbHICTH MPAIFOKOYH aBTOHOMHO
- 3K-05. Hasuuku BHKOpUCTaHHS iHGOpMAIHHAX 1| KOMYHIKalidHAX TEXHOIIOTIH.
- 3K-06. 3naTHiCTh cCaMOCTifHO 0BOIOiBATH 3HAHHIMH

- 3K-07. HaBuuku BHKOHYBaTH MOIIyK, oOpoONeHHs Ta aHami3 iHdopMaiii 3 pi3HHX YCHHX,
IACBMOBHX Ta €IIEKTPOHHHX JDKEPEL.

- gaxoei CK-01. 3natHicTs 10 po3yMiHHS OCHOBHHUX TCOPCTHYHHMX IOJIOKCHB, KOHLENLIN Ta
NPUHINTIB MATEMaTHYHUX Ta COLIAIbHO-€KOHOMIYHHMX HaAYK.
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- CK-02. 3naTHiCTh 10 KPHTHYHOTO OCMHCJICHHS i 3aCTOCYBaHHS OCHOBHHX TEODiH, METO/IB Ta
MPWHLHIIIB TIPHPOJIHAYHX HaYK.

3. IEPEJYMOBH JIJIsI BABYEHHSI HABYAJIbHOI JUCIIATLITHHA

BuBYyeHHS HaBYAIBGHOI JMCHMIUIIHM «BHima MmartemMaTuka» He M0oTpedye NONEpeaHBOro
onanyBaHHs HaBuanbuux aucuumiie (HI) ocBitaboi mporpamu (OIT) «Micbke OyniBHHUTBO Ta
rocroapcTBO»

4. OYIKYBAHI PE3YJIbTATH HABYAHHA

BiamoBigHo 10 OCBiTHBOI mporpam# Miceke OymiBHHITBO Ta TOCHOAAPCTBO, BHBUCHHS
HABYAIBHO! MUCHMIUTIHA TMOBHHHO 3a0€3MeYHTH JOCATHEHHS 3700yBayaMM BHIOI OCBITH TaKHX
nporpaMHuX pe3yisratiB HapyaHHs (IIPH):

IIporpamni pe3y/ibTaTH HABYAHHHA In¢p IIPH
3acTocoByBaTH OCHOBHI Te€Opil, METOAM Ta NPHHIHUIH MaTeMaTHYHHX Ta I1P-01
NPUPOIHHYHX HayK y cdepi npodeciiiHol DisTBHOCTI..
3actocoByBati 0a3oBi mpodeciiiHi # HaykoBi 3HAHHS B ramy3i COLiaJIbHO- I1P-02
ryMaHITApHUX Ta EKOHOMIYHHX HayK y Ii3HaBaJIbHil Ta nmpodeciliHii AisIBHOCTI
JleMOHCTpYBaTH HaBHYKH YCHOrO Ta NMHCHMOBOTO CITIIKYBaHHS NEPXKABHOIO Ta [1P-03

iHO3eMHMMH MOBaMH, BHKOPDHCTOBYIOUH HaBHKH MIXOCOOHCTICHOI B3aeMOZii,
NpAIIOIOYM B MXKHAPOJHOMY KOHTEKCTi 3 (axiBusiMu Ta He(aXiBLSIMH B ramysi, 3
BHKOPHCTAHHSM CYYacHHX 3ac00iB KOMYHiKaitii.

BonoaiTH HaBHYKaMH CIHIJKYBaHHS JEP)KaBHOIO Ta 1HO3EMHHMHM MOBaMH, I1P-05
BHKOPHCTOBYIOUH podeciiiHy TEpMiHOJIOTIIO.

OuikyBaHi pe3y/NbTaTH HaBYaHHS, AKi MOBHHHI OyTH JOCATHYTI 3100yBadaMH OCBITH MiCIIs
ONaHyBaHHS HaBYATbHOI JHCHIHUILTIHU «BHIla MaTeMaTHKay:

QuikyBaHi pe3yJbTATH HABYAHHS 3 JHCHHILIIHH HIadp ITPH
Po3yMmiHHS HAyKOBHX TMOJIOXKEHb, INO JieXaTb B OCHOBI (PyHKIiOHYBaHHS I1P-01
KOMIIT'IOTEPHHX 3ac00iB, CHCTEM Ta MEPEX. I1P-02
IMornubnenns HaOytux Ta 3700yTTS HOBHX (DaXOBHX 3HaHb, YJOCKOHAICHHS I1P-03
KPEaTHBHOTI'O MHCJICHHS. ITP-05

5.3ACOBHM JIATHOCTHKH TA KPUTEPII OIIITHIOBAHHA PE3VJIbTATIB
HABYAHHAA
PobGoua mporpama 3 aucuuIUliHM «BHIna MaTreMaTHKay», IO YMTAEThCS HA MEPIIOMYy Ta
npyromy Kypcax IT® cnemianbHOocTeli BynmiBHMUTBO Ta mmBinbHa imkeHepis i Ilpuknanaa
MéEXaHiKa Ma€ BiCiM MOZYJIB, KOJKHHUH 3 SIKHX B CBOIO Yepry CKJIAJA€ThCs 3 AEKUIBKOX 3MICTOBHX
Monynis. Koxuuit 3micToBuit Moayns cknamaetses 3 Aeximbkox tem (T1, T2, T3 i 1. nx). Jns
KOHTPOMIO 3HaHb PO3POONEHHH IepeNik (HaBeJeHO B JONATKy) TEOPETHYHHX IIHTaHb, THIIOBI
3ajaui, 3aBJaHHS A8 CaMOCTiHOI poGOTH, 31 3MICTOM SKHUX CTYICHTH 3HAHOMJIATHCS Ha IOYATKY
KOXHOro 3 ceMecTpiB. Koxuuii MOIy/b OLiHIOETECS MakcuManbHO B 100 GaniB. B kiHmi cemectpy
BHBOJIATBCS PEHTHHIOBHi Oajl, SKWil BW3HAYA€ThCA AK cepelHboapHdMeTHuHEe OajgiB 3 OBOX
MOJIYJIiB.
BHKOPHCTOBYIOTECS METOIM YCHOTO KOHTPOJIO Ta NMHCBMOBOTO KOHTpomo. Ilorounmii
KOHTpPOJbL mepexdavyac: ONMTYBAaHHS CTYAEHTIB IO Yac 3aXMCTy JjabopaTtopHHX pobit Ta
ONMHUTYBaHHSA HA JIEKIifAX; KOHTPOJbHI PoOOTH, iHIMBiIyaNbHi, CAMOCTiHHI Ta TECTOBI 3aBIaHHS.
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[TizcyMKOBHI KOHTpONb Nepenbadae ek3aMeH y MepIioMy, APYroMy Ta TPETBOMY CEMeCTpax Ta
3aJliKk — Y YeTBEPTOMY CEMECTPI.

JInst KOHTPOJIIO 3HAHB PO3pOOJIEHO: MEepelik TEeOPEeTUYHHX NHUTaHb Ta THIIOBHX 3aBJIaHb,
(HaBeleHO B JOMAATKy); 3aBOaHHS JUIA CaMOCTidHOI poGoTH, 31 3MICTOM SKHX CTYICHTH
03HAMOMITIOIOTECS Ha TTOYATKY CEMECTPY.

Oninka ECTS. sKy CTyIeHT OTPHMYE TiC/I BHBUCHHS KPEAUTHOIO MOMIYJS JMCHHUILIIHH,
BH3HAYAETHCSA BIAMOBIAHO M0 PEWTHHTY CTyAeHTa. PeWTHHr CTyAeHTa 3 KPEIUTHOIO MOy
CKIamaeThes 3 OaliB, IO BiH OTPHMYE IPOTSATOM CEMECTPY 3a TaKi BUIM PoOiT:

1. MoayneHa korTponsHa pobora (MKP) TpuBamicTio mo 2 akaja. roguHH. MakcuManbHa
KimbKicTh 6amiB 3a MKP — 60 6aris.

2. BukoHaHHs 1a00paTOpPHAX POOiT.

[TpoTAroM BUBYEHHS JTUCIHMIUIHA CTYAEHTH BUKOHYIOTh 3 1abopaTopHi poOOTH y MEpIIOMY
Ta JPYroMy MOXYN (MakcHMalbHa KUTbKICTh GaniB — 40), 2 po6oTH — y TpeTbOMy MOy Ta 2
po6OTH y 4ETBEPTOMY MOy (MaKkcUMaIbHa KiTbKicTh 6aniB — no 40 6aniB).

Bamu i3 iHAMBiAyaIbHOI Ta caMOCTiHHOI poGOTH CTYIEHTIB HAPAXOBYIOTHCS 3a: MiATOTOBKY
pedepatiB, MOIEpHI3allilO 3aBIaHb., 38 TBOPUYMIA MiIXi 10 BUKOHAHHS 3aBJaHb, BUKOHAHHS 3aBJIaHb
i3 yIOCKOHAIEHHS IUIAKTHIHAX MaTepiaris 3 qucnumutinu: 0-10 6amiB 3a KOkeH MOYJIb.

KoxBuii MOIyJIb OLIHIOETECS MakcuManbHo B 100 Gami. B KiHIli AUCHMIUTIHA BUBOJUTHCS
PEUTHHTOBHHN Oall, SKHM BU3HAYAETHCS K cepenHe apubmeTuyHe 6aliB 3 TBOX MOIYIIIB.

Heo6xiaHOI YMOBOIO IOMYCKY IO iCIIUTY € BiACYTHICTH 3a00proBaHocTel 3 1a00paTOpHHUX
pobIT Ta 3apaxyBaHHS KOHTPOJIBHHMX pOOIT. Y KiHII BHBYEHHS JAWCHMILIIIHM BHBOIHUTBCS
pedTUHTOBHY Oal, SKHil BH3HAYAETHCH AK CepeaHboapuMeTHyHe OaliB OTPHMAHUX 3a KOXHHA
MOTyJ1b.

Po3nozin 6aiB, SKi OTPUMYIOTE CTYICHTH 3a MOYJIb IPUBEICH] B TAOIHIIAX:

Po3znooin 6anie, axi ompumyroms cmyoenmu 3a 1 Mo0yte

[TucemoBa
[Motoume TecTyBaHHS Ta caMoCTiitHa poboTa kouTponsHa | Cyma
poboTta
3MicTOBUM ot o ? 3MICTOBUH 60 100
MOJIYJIb | MOJYIIb 3
Tl 2 b I O S ) e I S R e TR R
2 - £ 2 3 3 4 4| 2 2 1 4
Po3nodiny banis, axi ompumyroms cmyoenmu 3a 2 MoOyib
IIncemoBa
[Torousne TecTyBaHHS Ta caMOCTiitHa poboTa koHTpombHa | Cyma
pobora
3MmicTOBHH MOIYIH 4
T1 2 T3 T4 T5 T6 60 100
7 6 7 8 6 6
Posnooin banis, axi ompumyroms cmyoenmu 3a 3 MOOYib
[IucemoBa
[ToTo4He TecTyBaHHS Ta caMOCTiifHa podoTa koHTponbHa | Cyma
pobota
. % 3micToBuUi
3MiCcTOBHM MOIYITH 5
MOIYb 6 60 100
Tl T2 T3 T4 b Tl 12
5 5 7 5 4 5 9




Po3nooin banis, axi ompumyrome cmyoenmu 3a 4 Mo0yib

[TucemoBa
[Toroune TecTyBaHHS Ta caMOCTiiHa poboTa koHTposnbHa | Cyma
‘pobota
3MICTOBHI MOIYIIb 7
Tl T2 13 T4 TS T6 b 4 60 100
+ 7 o+ 7 3 6 7
Po3znooin banie, axi ompumyoms cmyoeHmu 3a 5 MoOyib
[Toroune TecTyBaHHS Ta caMOCTiliHa poboTa Tacrmona Cyma
o P KOHTpOJIbHA poboTa e
3micToBUH MOy 8
il 12 60 100
25 15
Posnooin 6anis, axi ompumyrome cmyoenmu 3a 6 MOOy1o
IIucemoBa
[ToTouHe TeCTyBaHHs Ta caMOCTiitHa poboTa koHTpoidbHa | Cyma |
pobora
3MicToBU# MOy 9 3MicToBu# Moays 10
T1 12 T3 il i) 60 100
9 8 6 8 9
Posnooin banis, axi ompumyroms cmyoenmu 3a 7 MOOYib
IToToune TecTyBaHHS Ta camocTiiina poboTa iy Cyma
KOHTpOJBpHA poboTa
3MicTOBHH MOIyIb 11
T1 T2 60 100
28 22
Posznooin banis, axi ompumyroms cnyoenmu 3a 8 MoOyib
[TucemoBa
[Toroune TecTyBaHHS Ta caMocCTiiiHa poboTta koHTpoibHa | Cyma
poboTta
3micToBHM MOaYJIb 12 3micToBHH MOIyIh 13
T1 T2 13 Tl 42 60 100
6 9 8 6 11

Jlo cknanaHHs eK3aMeHy NOIYCKAarOThCs JIMIIe CTYAEHTH, SKi MatOTh PEHTHHIOBHI Oan He
MeHIe 35. Ex3aMeH 3 HaBYanbHOI AUCHHMIUIIHKA CTYJSHT MOKE HE CKIaJaTH, SKIIO BiH CKJIaB yci
MOJyJIi Ta HOTO BJIAINTOBYE PeHTHHIOBa OliHKa. CTyIeHTH, SKi MaloTh pedTHHroBH# 6an Bix 35 1o
59 ex3ameH ckiIamarOTe 000B’513K0B0. CTYAEHT MOXKE ITiJIBUIMTH HA €K3aMeHi OIIHKY, IIPH OMY
PEMTHHIOBA OLIIHKA HE MOXe OyTH 3MEHIIeHa.

3a pesyibTaTaMH BHKOHAHHs CTYIACHTOM HABYaJIbHOI MPOTrpamMH BIPOLOBK CEMECTPY
PEKOMEH/YEThCS BHCTABIATH 3aliKM Ta €K3aMeHH Oe3 JI0[aTKOBOrO ONMUTYBaHHS 3a TaKOIO
MIKAIOK:



[MTxana onintoBanHs: By3y (ECTS Ta HamionansHa)

Cymapsi Omninka Ex3amen (mud.3amik) 3aiik
Gamu ECTS
90 -100 A Biaminao
82 -89 B 2
74 - 81 C Hofpe 3apaxoBaHO
6473 D 3 .
60— 63 E a/I0BLIIEHO
35_59 FX HesanoBineHo 3 MoxmuBicTIO | He3apaxoBaHO 3 MOXKIIHBICTIO
MOBTOPHOTO CKJIaaHHS IOBTOPHOT'O CKJIAJaHHS
Hesazos11bHO 3 00608 s3k0BUM | HeszapaxoBaHo 3 060B’ S3KOBHM
1-34 F [OBTOPHHM BHBYECHHSIM [NOBTOPHHAM BHBYEHHSIM
| JUCIHILIIHA JUCHHUILTIHA

6. [IPOrPAMA HABYAJIBHOI JUCITANJITHHA
3micToBnii moayas 1. EneMenTH Jiniiinoi aaredpu

Tema 1. EnemenTH Teopii BU3HAYHUKIB. BU3HAUHWKH IpYroro i TpeThoro mopsaky Ta ix
BIIACTHBOCTI. MiHOpH Ta anreGpaiuHi qonoBHeHHs. O04YuCIeHHs BU3HAYHAKA PO3KIAJaHHAM HOro
3a eJIEMEHTaMH pAIKa (CTOBIIL).

Tema 2. Marpuni Ta aii Hag Hamu. [ToHITTs npo matpuni. PiBHicTs MaTpus. JlofaBaHHs
Matpuib. MHOXeHHS MaTpHLi Ha gucio. Jlo6yTok Marpuns. OnuandHa MaTpuis. TpascnoHoBaHa
Marpuns. ObepHeHa MaTpHIIS.

Tema 3. Cucremu giHilfHEX piBHsSHB. PO3B’S3yBaHHs CHCTEM JTiHIMHUX PiBHSIHB IPAaBHIOM
Kpamepa. MaTtpuunuii METOZ po3B’S3yBaHHS CHCTEM JIiHINHUX DiBHSHB. 3araibHa TEOpis CHCTEM
JiHIHHUX pPIBHSHB: paHr Marpumi, Teopemu Kpomekepa-Kanemti, niHifiHI ogHOpimHI cHcTeMH
PiBHAHB.

3microBmii Mmoxy.an 2. EreMenTH BeKTOPHOT aiare6pu

Tema 1. Bekxropn i ainiitni onepanii nax uumvu. CxanspHi i BekTopHi Beqnunnn. OCHOBHI
O3HAYEHHS: BEKTOpP, MOIYJIb BEKTOpa, OAMHMYHHN BEKTOD. KOJiHEapHI BEKTOPH, PiBHI BEKTODH,
IPOTHUJIEKHI BEKTOPH.

Jlinikni onepauii Hax BekTopamu. [Ipoexiis BeKTopa Ha Bick.

Tema 2. Jlimilina 3amexHicTs BexkrtopiB. Basmc. Jlinilina 3anexHicTh i He3aleXHICTH
BEKTOpPIB Ha IUIOMHHI i B mpocTtopi. Kommianapai Bektopu. Basuc Ha miuommHi i B mpocTopi.
[IpsmoxkyTHHE AekapToBHil 6asuc. Posxianm BeKTOpa Ha CKIaloBi MO OCAX KOOpAHMHAT. JlineHHS
BiIpi3Ka B 3aJaHOMYy BinHOIICHHI. HampsMHI KocuHycH BekTOpa. YMOBa KOJIiHEapHOCTi IBOX
BEKTOPIB.

Tema 3. Cxansapauii 106yTok BekTOpiB. O3Ha4eHHS CKAISAPHOro J0OYTKY JBOX BEKTODIB
Ta HOTro BIacTUBOCTI. BupaskeHHs cKamsIpHOTo H0GYTKy uepe3 KOOpauHATH BekTopis. Kocunyc KyTa
MiX JBOMa BEKTOpaMH. YMOBa II€PIIEHIAKYIAPHOCTI BOX BEKTOPIB.

Tema 4. Bexropumii 106yTok BekTopiB. 3Mimanuii 100yTok BekTopiB. O3HaueHHS
BEKTOPHOrO 100YyTKy Ta HOro BIacTHBOCTi. BHpakeHHs BEKTOPHOTO NOOYTKY depe3 IPOEKIii
BEKTOpiB. YMOBa KONIiHeapHOCTI ABOX BeKTopiB. O3HaueHHS 3MimmaHoro AOOYTKY Ta HOro
BIIACTHBOCTI. BupaxeHHs 3MimaHOro 100yTKy Yepe3 KOOpAMWHATH BEKTOpiB. ['eoMeTpr4HHMit 3MicCT
3MilaHoro 106yTKy. YMOBH KOMILIAHADPHOCTI TPHOX BEKTOPIB.

3micToBmii Monyas 3. AmangiTuuna reomerpis

Tema 1. Ilpsima JiHis Ha nuromuHi. Pi3ni Buam npsmoi JiHil Ha MIOMHHI.
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KyT Mix aBoMa npsiMAMH. YMOBa MapajielbHOCTI i NepIeHIMKYISpHOCTI MpAMHX. Bimcranp Bix
TOYKH J0 MPSIMOI.

Tema 2. Ilpama i niomuHa y nmpoctopi. HopMansauif BEKTOp ILIOIMMHHE. Pi3Hi BHIM
IUIOUIMHYA. YMOBH NapalelbHOCT] 1 MepNeHIuKyYIIPHOCTI IBOX IUIONIMH. BifcTans Bia TOYKH 10
miomuHH. Pi3Hi Buam mpsaMoi y mpoctopi. Kyt Mix aBoma mpsmumu. YMOBa mapaieibHOCTI i
NEPIEHIUKYIAPHOCTI IPSIMOI 1 TUIOLIMHH.

Tema 3. Kpusi apyroro mopsaky. Koo, eninc, rimep6ona i mapabona, ix reoMeTpuuHi
BJIACTMBOCTI 1 KAHOHIYHI DIBHSHHS. 3BEICHHS 3aralbHOTO DIBHSHHS APYrOro TMOPSIKY 0
KaHOHIYHOT'O BUJY.

Tema 4. IleperBopennsi koopauHaT. [loApHi KoOpIUHATH. 3B 30K MiK IEKApPTOBHMH i
MOJIIPHAMHE KoopauHaTaMy. [lapanensHuii neperoc oce#t koopauHat. [I0BOpOT oceit KOOpIMHAT.

Tema 5. Ilosepxmi apyroro mopsinky. Cdepa, NHNIHAPHYHI Ta KOHIUHI MOBEpXHI.
[ToBepxni obepramHs: emincoin, rimepGonoix, mapaGonoin. ['€eoMeTpHYHi BIACTHBOCTI IHX
IIOBEPXOHb Ta 1X TEXHIUHE 3aCTOCYBAHHS.

3micToBmii Moayas 4. BeTyn 10 MaTeMaTHYHOr0 aHAI3Y

Tema 1. ®dynknia oamiel 3minvol. 3MiHHI 1 moctifiHi BenmuuuHH. [loHATTS (QyHKIGL
Ob6macte Bu3HaueHHs OyHKHil. Cnocobu 3amanas ¢ymkmil. Jeski BIAacTHBOCTI QYHKIIIN:
MOHOTOHHICTb, OOMEKEHICTh, NApHICTh i HEMApHICTh, HepioaWyHicTh. SIBHI i HesBHI QyHKMIi.
[TapameTrpraro 3amani ¢ynknii. OGepHeni ¢yukuii. Ckmanni ¢yskmii. OCHOBHI eleMeHTapHi
yHKuii Ta X rpadiku. O3HaUeHHS Ta NPUKIIIH YHCIOBHX MIOCTiIOBHOCTEH.

Tema 2. I'panuns 3miHHOI BequuuHH i ¢yHknail. [pasEnos mocaiX0OBHOCTI.
OnanocroponHi rpanumi. HeckiHueHHO Maa i HECKIHYEHHO BEJIMKA BEJIMYMHA, 3B’ 30K MiXK HUMH,
BJIACTMBOCTI HECKiHYEHHO MaJlMX BEIWYMH. | paHHUIls 3MIHHOI BEIWYMHH, TpaHUlS QYHKIII,
rpaHMIs TOCHigoBHOCTI. OCHOBHI TeopemH mpo rpammii. [lepma i apyra d9yaoBi TIpaHHI.
Harypanbsai norapagmu.

Tema 3. HenepepBuicte ¢ynxmii. Henepepsricts ¢ynkuii B Toumi. Touku po3puBy
Gynxkuii Ta ix xmacumdikamis. Hemepepsuicte enementaprux Gyskuii. BractusocTi (yHKITiH,
HENepepBHUX Ha Bi}lpiSKy HenepepBHiCTL CKJIAIHOT (pymcuii'

MEeXaHIYHHAN i reoMeTpuyHud 3MmicT. [JudepenmiiiosanicTs cpymcuu. [ToximHi OCHOBHHX
eneMeHTapHuX  GQyskmid. Tabmuns nmoxizeux. OcHoBHI mpaBmia AHGDEPEHIIFOBAHHS.
JlndepenniroBanHs ckaaaHoi GyHKIi. [ToXiqHi BUIKX MOPSIKIB.

Tema 5. Mudepenmian ynkuii. /Tudepennian ¢yuxmii, #oro reoMeTpudHHi 3MiCT.
38’30k mudepenniany 3 moximHowo. Jludepenmian ckmamsoi ¢ymkuii. IaBapiantHicTs hopmm
mudepeHIliana NepIIoro MOPSIKY. BacrocyBaHHa mudepeHmiana Ul HaOIMKEHHX OOYHCIICHb.
JubepeHItianyg BUIKX MOPSAIKIB.

Tema 6. Jlesxi Teopemu mpo audepenniiioani ¢ynkmii. Teopemu Poma, Jlarpamxka,
Komi Ta ix 3actocyBanss. [Ipasumno Jlonitans. ®opmyna Teiinopa i3 3amumkosuM wieHOM y Gopwmi

Jlarpamxa. Posknan ¢yskmid e”.sinx,cosx 3a momomoron ¢opmyimu Teinopa (Makiopera).
3actocyBaHHA Gopmynu Teinopa.

3micToBnii Moxynb 5. 3acTocyBaHHA NA(EPEHIIATLHOI0 YHCAEHHS 10 T0CTIKeHHS
¢ynkuiit Ta modyaosu ix rpadikis

Tema 1. MonoToHHicTE i excrpemyM ¢yukuii. HeobximHi 1 mocTaTHi yMOBH 3poCTaHHs i
cmananHs QyHkmii. MakcumyMm i MiHiMyM ¢yskmii. HeoOximHa i DOCTaTHS YMOBH €KCTpEMyMY
Gynkuii. 3HaXomKeHHS HalOiIBIIOro i HaliMeHWIOro 3HadYeHHS (YHKUIl, AudepeHuiioBaHOI Ha
BIZIPi3KY.

Tema 2. Onykiicte i BrayTicTh KpHBHX. [IOHSTTS OMYKJIOCTI i BrHyTOCTI rpadika
Gbynxmii. JloctatHi ymoBH. Touky neperuny. HeoGximHa i JOCTaTHS YMOBH TOYKH IIEPETHHY.
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Tema 3. AcamnroTH rpadikie ¢yHKuii, 3araabHa cxema AociaiukeHHs QyHKOii i
noOyxoBa ix rpadikis. [[oHATTS BepTHKATBEHOI aCHMIITOTH Ta ii BU3HaYeHHSA. O3HauYeHHA ITOXHIIOL
AaCHMIITOTH Ta 11 BU3HAYEHHS. 3arajibHa cxema JOoCIiKeHHS QyHKIi# 1 modymoBH iX rpadikis.

Tema 4. HabuskeHi MeToqH 0049HC/IeHHS KOpeHIB piBHAHHA. MeToa NieHHS Biapi3ka
HAaBIILJI, METOJ] TOTUYHUX. MeTox XOp/.

Tema 5. KpuBmHa miockoi i mpocropoBoi kpuBoi. KpuBruHa miockoi kpuBoi Ta ii
obuncnenHs. BekTop-byHKIis cKalapHOro apryMenTy. JloTiyHa mpsMa i HopMasibHa IJIOMKHA 10
KpHBOI B ITpocTopi. O0YKCICHHS KPUBHHHE TPOCTOPOBOI JTiHIT.

3micToBHi Moayab 6. MHOrowIeHH Ta iX KopeHi

Tema 1. KommiaexkcHi yuciaa ta omepamii Hag HUMH. IIOHATTS KOMIIJIEKCHHUX YHCEIL
300paxceHHS KOMIUIEKCHHX 4YHCeT Ha IUIOmuHI. Moayas i apryMeHT KOMIUIEKCHOTO YHCIA.
Anrebpaiusa ¢opma KoMmIulekcHoro uucna. Jlii Hamg KOMILUIEKCHHMH YHCIaMH, IIOJaHUMHU B
anrebpaiuniit Gopmi. Tpuronomerpuuna ¢dopMa KOMILIEKCHOro umcia. [lii Hax KOMILIEKCHUMH
9HCIIaMH, TNOJAaHMMH B TpuroHomerpuuHiii ¢opmi. ®opmyna Eiinepa. IlokasHmkoBa ¢opma
KOMILIEKCHOTO 4rcia. KopeHi 3 KOMITIEKCHOTO YHCa.

Tema 2. MHorowiedn ta pamioHaabHi QyHkmii. [Torstrs mHOrowiena. Teopema besy.
OcHoBHa Teopema anreOpu. Po3kian MEHOro4IeHa Ha JiHIHHI MHOXXHHKH.

3MmicroBuii Moay.Jib 7. OCHOBH IHTerpajbHOI0 YHCJICHHS

Tema 1. HeBu3HaueHwii inTerpan Tta #Horo BJaacTtHBocTi. IIOHATTS mepBicHOro Ta
HEBH3HA4YEHOro iHTerpaity. Tabmmis ocHOBHUX iHTerpatiB. OCHOBHI BIIaCTHBOCTI HEBH3HAYEHOTO
IHTErpaiy.

Tema 2. OcHOBHi MeToaH iHTerpyBaHHSl. [HTerpyBaHHS METOAOM 3aMiHH 3MiHHOI.
InTerpyBaHHS YacTWHAMH. [HTErpyBaHHS paliOHATBHHX Ipo0iB. [HTerpyBaHHsS AESKHX KIaciB
TPUTOHOMETPHYHUX (QYHKUiH. IHTerpyBaHHs nudepeHuiaTbHEX OiHOMiB. IHTErpyBanHs ApoOOBO-
NiHI#HEX ippalioHaIbHOCTEH. [HTEerpyBaHHS KBaApaTHYHUX ippaliOHaIEHOCTEH.

Tema 3. Bu3navenuii inTerpasn Ta Horo BJIacTHBOCTI. 33/1a4l, 1[0 IPUBOIATE 10 IOHATTH
BH3HAUCHOro iHterpany. [HTerpanpHa cyma. O3HadeHHS BH3HAa49eHOro iHTerpary. BusHadeHmit
IHTErpa 13 3MiHHOIO BEPXHBOIO MEXer0. BI1acTHBOCTI BU3HAYEHOT'O iHTETpay.

Tema 4. O6unciaenns BusHaveHux inTerpamie. ®opmyna Heiotona-Jlelibrina. 3amina
3MIHHOI Y BU3HAYEHOMY iHTerpanm. [HTerpyBanust YacTHHAMH.

Tema 5. Hab6amxeni Meroam o04YHCieHHS BH3HA4YeHHX iHTerpajiB. Habmmxere
004HCIIeHHS BU3HAYEHOIO iHTerpaa 3a (opMyiaMu IpIMOKYTHHUKIB, Tpaneni# i CiMIicona.

Tema 6. Hepnacui iHterpasm. IHTerpanu 3 HeCKiHYCHMMH MeXaMHd. [HTerpamd BiJ
PO3PHUBHUX (DYHKIIIH.

Tema 7. 3acrocyBaHHs BH3Ha4YeHHX iHTerpasiiB. OOYHCIEHHS IUTOLI IUIOCKUX Oiryp,
0o0’eMy Tina 3a BiIOMHMH IUIOIIAMH MOMEPEYHHMX INepepiziB. ObOumcienHs 00’emy Ta ImIomi
noBepxHi Tina obepranHsa. OO4HMCIeHHS IOBXHHH IyTH, poOOTH, THCKY PiAMHH Ha BEPTHKAJIBHY
IIJIOIUHY.

3micToBHil Moay. b 8. @yHKIiS 06araTeL0X 3MiHHHX

ae sme .

Tema 1. I'pannnsa ¢pyukuii 6araTbox 3MiHHEX Ta ii HenepepBHicTh. O3HaueHHS QyHKIT
IEKITBKOX 3MIHHMX. [ panuIs Ta HemepepBHICTh QYHKIIT AEKIIBKOX 3MIHHHUX.

Tema 2. Indepennianbne yncienHs ¢yHknil 6araTthox 3miHHEX. YacTKOBI HOXimHi.
IToBHuit nubepeHmian Ta HWoro 3actocyBaHHs. JIOTHYHA IUIONIMHA i HOpPMaidbh OO IOBEPXHI.
YacturHi moximni i mubepeHmiamy Buimux mopsakis. @opmyna Teinopa. JudepenuiroBaHss
HeIBHHUX (QYHKIIi#.

Tema 3. Excrpemym ¢yHknii 6ararbox 3miHHHX. ExcrpemyMm OyHKHii IeKiTBKOX
sminHuxX. HeoOximmi i mocrarHi ymoBH ekcTpemyMmy. Merox HaWMEHINHX KBaApaTiB. YMOBHHH
eKcTpeMyM. Meton MEOXHEKIB Jlarpanxa.

3micTroBmii Mmoayas 9. [IndepenuiaibHi piBHIHHSA Ta IX CHCTEeMH
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Tema 1. [IndepenniaapHi piBHSIHHA NEePIIOro MOPSAAKY. 3araibHi IOHATTS Ta O3HAYCHHS.
JudeperniansHi piBHSAHHS NEPIIOrO MOPSAKY. 3agadi, IO IPHBOLATH OO Au(epeHIialbHHX
piBHSHBE. PiBHSIHHS 3 BimokpemieHWMH 3MiHHUMH. OjHOpigHi auepeHIianbHI piBHSHHS 1-TO
NOPSAIKY 1 piIBHSHHSA, IO 3BONATHCS 10 HHUX. JliHiNHHI qudepeHiaTbHI piBHAHHS 1-ro MOpSAKY Ta
pIBHSIHHS, IO 3BOJSThCA 10 HuX. PiHsguHs bepmymm. 3amaua Komii. Teopema icHyBaHHS i
enuHOCTi. PiBHSIHHA B MOBHHX Oudepermianax. O6BinHa, ocoOnuBi po3B’si3ku. PiBHaHHSA Kiepo i
Jlarpanxa.

Tema 2. {udepenniaanni piBHsSHHSA BHIUAX MOpsaKiB. [TOHMKEHHS MOPSIKY PIBHSIHHS.
3acTOCYBaHHS 0 PO3B’I3yBaHHS 337184 MexaHikd. [ludeperHnianbai piBHIHHS BULIMX MOPSIKIB, SKi
JIOIYCKAIOTh MOHMKEHHS TOPSIIKY.

Jlini#ai mudepeHIianbHl pIBHAHHA BUMIHX NOPSAAKIB (3arambHa Teopis). JIiHiAHI piBHAHHS I3
cranmumu Koedinientamu. Meto Bapiaiil cTammx.

Merton HeBu3HaueHHX KoedimieHTiB. CHcTeMH 3BHYaiHMX IH(epeHLiadbHUX piBHSAHB. 3aaada
Komii. Teopema icHyBanHs Ta emunHocti. Cuctemu audepeHIiaTbHUX pIiBHAHb 13 CTaIMMH
Koe(ilieHTaMH.

3microBmii moay.s 10. KpaThi, KpuBoJiHiiiHi | moBepXHeBi iHTErpajan

Tema 1. KpaTtni interpasu. IToasiiiHi iHTerpaiu, iX BIaCTHBOCTI 1 00YHCIICHHS.

IToTpi#ini iHTerpamm, iX BIACTHBOCTI i oOuYMCIeHHS. 3acTOCyBaHHsS TOABIMHMX 1 NOTPIHHHX
iHTerpasiB.

Tema 2. Kpupouainiiiamii iaterpan. KpupominifiHu# iHTerpam mnepmoro poxy, Horo
obuncieHHs 1 BrnactuBocTi. KpuBOmiHIHHME IHTErpax apyroro poay, Horo oOYHCIeHHS i
BiIacTHBOCTI. Hesanexnicts imTerpyBaHHs Binm (opMH LUIIXy IHTErpyBaHHs. 3acTOCYyBaHHA
KPUBOJIIHIHHUX 1HTErpaiis.

Tema 3. IloBepxHesi inTerpad. [ToHATTS npo moBepxHEBi iHTerpaty. [ioma moBepxHi.

3microBuii Mmoayas 11. Yuciosi i pyHKmioHAAbHI paxH

Tema 1. YncaoBi psan. 301KHICTE 1 cyma psxy. MeToIu TOCTiKSHHS
3013KHOCTI: O3HaKW TNOPIBHAHHSA psliB; o3Haka JI'amambepa; o3Haka Komii; iHTerpambHa O3HaKa.
3HaKOYepryooui psAad i psad 3 JOBiIGHHMH dwieHaMH. AOGCOMIOTHA i yMOBHA 301KHICTB pSiB.
Osnaka Jleitbnina.

Tema 2. @yuknionanssi paau. O6nacts 361kHOCTI GYHKIIOHATIBEHOTO psaay. PiBHOMIpHa
301kHiCTh, UbepeHIIIIOBaHHS Ta iHTerpyBaHHs psAAiB. CTeneHeBi psaay, paaiyc 301KHOCTI, iHTepBal
36bxHOCTi. Psimm Teitnopa i Makiiopena. 3acTocyBaHHs psSIiB y HaOMMOKEHHX OOUYMCIeHHSIX. Psau
®Oyp’e, X BIACTHBOCTI Ta 3aCTOCYBAHHSL.

3micToBuii Moay.ib 12. Teopis fimoBipHOCTI

Tema 1. Bunaakosi moaii. EnemenTn Teopii cronyk. Kiacugse 1 ctaTucTUYHE 03HAYCHHS
fimoBipHocTi. TeopemMa nomaBaHHS HMOBIpHOCTEM HeCyMiCHMX moZid. TeopemMa MHOXEHHS
HMOBIpHOCTEH He3aNeKHHX IOMiH. VIMOBIpHICTE 0SB X04a 6 oxHiel mozii. YMOBHa #MOBipHICTE.
3anexxHi noaii. Teopema MHOXEHHS MMOBIpHOCTEH 3anexHuX mnoxid. @opMyna mOBHOI
fimoBiprocTi. ®opmyna baiteca.
®opmyna Beprymri. JlokanpHa Ta iHTerpanbHa Teopemu Jlammaca. Teopema Ilyaccona. Ouninka
BiZIXMJIEHHSI BiTHOCHOI 9YacTOTH Bix ¥MoBipHOCTI moxii. HaifiMOBipHiIE 9mciio HOSBH HOAIl B
He3aleXHUX BUIPOOYBAHHSAX.

Tema 2. BunmaakoBi BeqmumEH. MaTeMaTW4HE CIONIBaHHS Ta MHOro BIIACTHBOCTI.
Jlucnepcis Ta cepeHbOKBaPaTHUHE BIAXHICHHS AMCKPETHO! BAMAIKOBOI BETHYWHH, BIACTHBOCTI
mucniepcii. [aterpanbHa GYHKINS po3MOIiy. 1 BiacTuBocTi. JJudepeniiansHa GyHKIIS PO3MOALTY.
il BIacTHBOCTI. MaTeMaTHyHe CIOMIBAHHS 1 MWCHEpCis HEMepepBHOI BHUIAIKOBOI BEIHYHHH.
HopmaneHmii posmomin HemepepBHOI Bumankorol BenmumHu. Kpusa I'aycca. VmogipHicTs
BIIy4EHHs HENEPEPBHOI BHIIAIKOBOI BEJIMUMHH B 3a[JaHUH IHTEpBaI.
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3micToBuii Mmoay.as 13. MaTemMaTH4Ha CTATHCTHKA

Tema 1. Bubipkosmii wmeron. ['eHepanbHa CykymHicTe Ta BuOipka. Emmipmusi
(cratHcTH4Hi) posmozima. OCHOBHI UHMCIOBI XapaKTEpHCTHKA BHOIDKH: BHOIDKOBE CepeHE,
CEepelHE CTENCHEBE, CEpelHE IEOMETPHYHE, MOJa. MeliaHa, BHOiIpKoBa mucmepcis, BHOIPKOBE
CepeHbO-KBaIpaTHYHE BiAXUIEHHS, KOeDillieHT Bapiamii, MOYaTKOBHUY i IEHTPaTbHHUIH MOMEHTH.

Tema 2. CraTucruuna oninka mapamerpis posmoginy. Hesmimenicts, epekTHBHICTS i
CIIPOMOXXHICTB OLIHOK. Bumpapsiena mucrepcis sk He3MilIEHICTH ONiHKa TeHepanbHOI IHCIEpCl.
JloBipumii iHTepBan [y MAaTEMAaTHYHOIO CIOAIBaHHS. IlepeBipka CTATHCTHYHMX TilOTE3: mpo
MMOBIPHOCTI, IIPO CEPETHI, IIPO PIBHICTH AMCIEPCii, PO BUIVIAA PO3NOILTY.

Tema 3. Enementn Teopii kopensimii Ta perpecii. Bubipkopuit koedimieHT Kopemsii,
BUOIpKOBE Kopelsllifine BigHONICHHS, BHOIPKOBe piBHAHHS mpsaMoi JiHii perpecii. Hemimiitua
kopeanis. [ToHATTS mpo MHOKHHHY KOpENALio.

3microBuii Moy 14. EnemenTu onepauiiinoro 4nc/ieHns

Tema 1. IMouaTkoBa QpyHKuis Ta iV 300paxkennsn. 306paxkenas GyHKLil o (7), sinz,cos’ .
MacmraGyBanss HesanexHOI 3MiHHOI. Bractusicts nimiltHOCTI 306paeHHs. Teopema 3MimeHHS
Ta 11 3aCTOCYBaHHS.

Tema 2. /ludepenuiroBanns 306paxenns. 306paxkeHHs NOXigHMX. Tabmuus aesKux
300paKeHb 1 BiqmoBimEWX opuriHamis. OnepatopHe DiBHAHHA IS JaHOTO IH(MEpEeHIIAIbHOrO
piBHAHHS. Po3p’s3ypamms mudepeHnianbHEX piBHAHB Ta iX CHCTEM OIICpALiMHAM METOIOM.
Teopemu 3ropramms Ta 3amisHeHHs. JlenbTa-byHKiis Ta i 300paxkeHHS. 3acTOCYBAaHHS
OIIepaliifHOTO YHCIEHHS UL JOCTiIKEHHS SBHUII B €JIEKTPHYIHHX KOJIaX 1 MEXaHIYHHX KOJIHBaHHSAX.

7. CTPYKTYPA HABUYAJILHOI THCHHUILIIHHA

KinpkicTs rogus
Jenna/3a09Ha Gopmu
Yy TOMY 9HCII
o
H . el o S E = -
a3BH 3MICTOBHX MOIYIIIB 1 TEM Z i B =
s | = 5 o |3 E|E g
e = E = »o|E o
i =4 a, H O Q0
>~ o 3 e |8 S[g e
TR g
i
! 2 3 4 5 6 i
Moayas 1
3microBmii Moxyb 1. Enementn niniiinoi anre6pu
Tema 1. EneMeHTH Teopii BU3HAYHUKIB. + 2 2
Tema 2. Martpuui Ta aii Hag HUMA. 3\2 1 2\1
Tema 3. Cucremu JiHiHUX PIBHSHB. 19\24 3 4\3 12\18
PasomM 3a 3micTroBuM mMoayJiem 1 26\30 6 8\6 12\18
3microBmii Moay.b 2. EnemenTtr BekTOpHOT anre6pu
Tema 1. BexropH i niHiiiHi onepaiii Han HUMH. 3 2 1
Tema 2. JliniliHa 3anexHicTh BeKTOpiB. basuc 14\19 1 1 12\17
Tema 3. CxanspHuii 100yTOK BEKTODPIB 3 1 2
Tema 4. Bekrtopumii 106yToK BEKTODIB. - |
. i . 5\4 2 3\2
3mimaHuit 106yTOK BEKTOPiB
Pasom 3a 3micToBEM MoayJiem 2 25\29 6 7\6 12\17




3micToBHif Moay.b 3. AHATITUYHA TEOMETPist

Tema 1. IIpstva miHis Ha MUTOIHHI. 5\4 2 3\2
Tema 2. Ipsima i IUIONIHHEA ¥ IPOCTOPI. 7\6 3 4\3
Tema 3. Kpusi gpyroro nopsiaky. 5 2 3
Tema 4. IlepeTBOpeHHS KOOPIAHAT. 3\2 1 2\1
Tema S. IToBepxHi APYTOTO MOPSIIIKY. 23\28 2 1 20\25
Pa3om 3a 3smicToBHM Moayaem 3 | 4345 10 |13\10 20\25
¥Ycboro 3amoayas 1 | 94\104 22 [R8I22 44\60
Moayas 2
3micToBuii Moayas 4. BeTym 10 MaTeMaTHYHOTO aHATi3Y
Tema 1. ®ynKnis oxnici 3MiHHO]. 19\25 3 4\3 12\19
Tema 2. I'pauuns 3MiHHOT BeIuuuHy i QyHKIL.
; ; ; : 10\8 4 6\4
["'panuns nocnigoBHOCTI. OMHOCTOPOHHI TPaHHUIIL.
Tema 3. HenepepsHicTh GyHKITIT. 6\5 3 3\2
Tema 4. Tloxinna pyHKIii. 12 6 6
Tema 5. [Tudepennian hyHkiii. 5 2 3
Tema 6 Hesxi Teopemu npo audepenuiioBani 3436 5 40 28132
VHKIIIT.
Pa3om 3a 3micToBHM Moayviem 4 86\93 20 | 26\20 40\51
Yecboro 3a MoayJas 2 86\93 20 | 26\20 40\51
Ycboro rogus 3a 1 cemectp | 180\195 | 36 54 84\11
Moayas 3

3micToBuii Moayak 5. 3acrocyBaHHS IUGEPEHINATLHOTO YHCIIEHHS JIO JOCIHIHKEHHS

Gbynxmii Ta noby108u ix rpadikis

Tema 1. MOHOTOHHICTS i eKCTpeMyM (GYHKITII. - 2 2
Tema 2. OnyKJIiCTb i BITHYTICTE KPHBHX. - 2 2
Tema 3. Acumntotu rpadikiB GyHKIIIM, 3araisHa
cxema JoctiKkeHHs QYHKIHN 1 mobymoBa ix 10\8 B 6\4
rpadikis.
Tema 4. HaOmmxeHi MeToaHW OOYHCIEHHS KOPEHIB 432 | 2 2730
DIBHSIHHSL.
Tema 5. KpuBrHa J0CK0i i TPOCTOPOBOI KPUBOL. 6\4 2 42
Paszom 3a 3micTtoBuM mogyaem S | 48\52 | 12 [14\10 22\30
3micToBmii Moay b 6. MHOro4IeHH Ta iX KOpeHi
Tema 1. KomnuekcHi uucna Ta omepamil Haja 10\8 - 6\4
HUMH.
Tema 2. MHOrO4IeHH Ta panioHaabHi QYHKILI. 12\20 2 10018
Pa3om 3a 3micToBHM MoayJIeM 6 22\28 6 6\4 10\18
y 70\80 18 [20\14 32\48
ChOro 3a MOIyJb 3
Moayas 4

3micToBHii Moayab 7. OCHOBH IHTErPATBHOTO YHCICHHS

Tema 1. HeBusHauyeHwii iHTErpas Ta p‘ioro‘ 4 } 2 \ 2 \

|
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BIIACTHUBOCTI.
Tewma 2. OCHOBHI METOIM IHTEIPYBaHHSL. 13110 6 | 7\4
Tema 3. Busnauenuii interpan ta #0ro BIaCTHBOCTI. 1 1
Tema 4. O6uncieHHs BU3HAYECHUX IHTETPAIB. - 2 2
Tema 5. : Haﬁﬂu%Kem METONU  OOYHCIIeHHS 26132 5 2430
BU3HAUEHUX iHTErpaiB.
Tema 6. HeracHi inTerpaimy. 6\4 2 | 42
Tema 7. 3acTocyBaHHS BU3HAUCHHX iHTETPAJIiB. 7\6 3 | 43
Pa3zom 3a 3micToBEM MoayJtem 7 61 18 [19\1 24\30
3
3micToBui Moxyab 8. OyHKIlis 6araTboX 3MiHHHX
Tema 1. I'panuns ¢yskunii 6aratbox 3MiHHHX Ta i 3 ) {
HEIepepPBHICTE.
Tema 2. .I{th)epeﬂmaﬂbﬂe yucaeHHs  QyHKIIl Q11 5 1 5\8
faraTpoX 3MiHHHX.
Tema 3. Exkctpemym yHKIiT 6aratbox 3MiHHHX. 8\10 2 1 3
Pa3om 3a 3micToBEM MoayJiem 8 19\24 6 3 10\15
Ycworo 3a moayas 4 30\85 24 22\1 3445
Yeboro rogus 3a 2 cemectp | 150\165 | 36 | 38 66\93
Moayas 5
3micToBuii Moayab 9. [lndepeHiiansai piBHAHHES Ta IX CHCTEMH
| Tema 1. JluepennianbHi piBHAHHS NEPIIOTO 18 g ll 6 24
TOPSIZIKY.
Tema '2. JudepernnianeHi piBHAHHS  BHIOHX 37 6 6 20
HOPSIIKIB.
Pa3om 3a 3micToBuM Mogyaem 9 | 70 14 12 S
Yceworoszamonyar S | 70 14 12 —
Moayas 6
3microBuii moxyab 10. Kparri, kpuBOMiHilHI i TOBEpXHEB] iHTErpaIH
Tema 1. Kpartni iHTerpam. 11 5 6
Tema 2. Kpusomninifinnii inTerpai. 3 3 2
Tema 3. IloBepxHEBi iHTErpa. =32 2 30
Pa3om 3a 3micToBum moxyaem 10 | 48 8 10 30
3microBuii Moayasb 11. Yuciosi i pyHKIioHANBHI paay
Tema 1. Yuciiosi psiam. 5 2 3
Tema 2. OyHKIIOHATBHI PAIH. 2 4 3 20
Pa3om 3a 3micToBHM MoayJiem 11 32 6 6 20
Yeboro 3a moayas 6 | 80 14 16 50
Yeboro roaus 3a 3 cemectp | 150 | 36 28 94
Monyas 7
3micToBuii moayJb 12. Teopis #iMOBIpHOCTI
Tema 1. Bunankosi nojii. EEEEE S |
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Tema 2. BunaikoBi BeTWYMHY. 3429 | 6 3 25\20
Pa3om 3a 3micToBaM monyaem 12 | 46\41 | 14 7 25\20
Ycboro 3a moayab 7 | 4641 | 14 7 25\20
Moayas 8
3micToBmii moayas 13. MaremaTndHa CTaTHCTHKA
Tema 1. BubipkoBuii Mmetos. 4 2 2
Tema 2. CrarucTuyHa OIiHKAa ITapaMeETpiB 12 2 4
pPO3MOJILITY.
Tema 3. EnemenTH Teopii Kopensilii Ta perpecii. 20019 | 2 1 26\16
Pa3om 3a 3microBum moayaem 13 | 45\35 | 12 7 26\16
3micToBmii Moxyab 14. EneMenTtu onepariiftHOro 9iCIeHHs
Tema 1. Iloyatkosa dynKIig Ta ii 306paskeHHS. =5 4 1
Tema 2. TudepenniroBanus 306pakeHHS. | 17 - 3 10
Pa3om 3a 3micToBuM MoayJjem 14 | 22 8 - 10
Ycboro 3a Moayab 8 | 5949 16 7 36\26
Ycboro roaun 3a 4 cemectp | 10590 | 30 | 24 61\46
Beboro 3a kype 130/ 13 302/5
570 3 8/3
38 00
2
8. TEMH CEMIHAPCBKHX 3AHATH
He nepenbayeno HaB4anEHUM [LIAHOM
9. TEMH MPAKTHYHHX 3AHATH
Ne Hazpa Temn Kinmskictes | KinbkicTh
3/m TOIWH: TOOUH:
JICHHA 3a049Ha
1. EnemeHTH Teopii BU3HAYHHKIB. 2 1
2l Martpuni Ta aii Hax HUMHE. 2
34 Cucremu niHIHHUX PIBHIHB. 2 1
4. 3aranbpHa TeOpis CHCTEM JIiHIMHUX PiBHSIHb. 2
3. BexTopH 1 niHilHI oneparii HaJ HUMH. 1 1
6. JliniliHa 3a1eXHICTh BeKTOpiB. Bazuc. 1
7 Ckarsipauii 100yTOK BEKTOPIB. 2 1
8. Bekropruii 106yToK BeKTOpIB. 3Mimmanuit 106yTOK BEKTOPIB. 3
9. [Ipsima niHIS HA TUTOIIHHI. 3 1
10. | TIpsima i muomniMHa B IPOCTOPI. 4
11. | IlepeTBOpeHHS KOOpIMHAT. 2 1
12. | Kpusi apyroro mopsaxy. 3
13. | IloBepxHi Apyroro mOpPsKY. 1 1
14. IMTocnimoBHICTE Ta i1 l‘paHHHﬂ.“@yHKHﬂ'. 4
15. | I'panung ¢ynknii. Yyzmosi rpasui. 6 1
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16. | HenepepBHicTh QYHKIIIH. - 1
17. | INoxigxa ¢pynxuii. Tabmums noxigHuX. 3 1
18. | IToxigxa ckinaauoi ¢ynkmii. [ToxigHi BUIIAX HOPSIKIB. 3
19. | dIudepeniian ¢pyHKIil, HOro 3aCTOCyBaHHS. 3 1
20. | Jesxi Teopemu npo audepeniiioBani GyHKI. 4
Pazom 3a 1 cemectp 54 10
1. MoHoTOHHICTh Ta ekcTpeMyM ¢yrkuiil. Haibiasme i ) 1
HaliMeHIIe 3HaueHHS QYHKII.
2. OmyKicTh 1 BTHYTICTh KDUBHX, TOYKH NEPETHHY. ACUMIITOTH 2
rpadikiB GyHKILiH.
;2 Hocnimkenns GyHkii# i mobyaoBu ix rpadikis. - 1
4. OGuucieHHs KpUBHHH ILUTOCKOT KpHBOi. JloTHYHA npsMa i 3
HOpMaJibHa IUTOIIHHA 10 IIPOCTOPOBOI KPHBOI.
5l KoMruiexcHi 9rcia Ta onepanii HaJ HUMH. 5 1
6. HeBu3naueHuit iHTerpal. 2 1
7 OcCHOBHI METOIH IHTEIPYBaHHS. 3 :
8. [HTerpyBanHs BUpasiB, MO MiCTATh TPUTOHOMETPHYHI Ta 4
ippanioHanbHi GyHKIIT.
9. Busnauenuii iHTerpa. 2 1
10. | HeBnacsi iHTerpaiy. 2 1
11. | 3acTocyBaHHS BU3HAYCHHX IHTErPaiB. 2 1
12. | Tloximui # noBHi audepenniany GyHKIIH 6araTboX 3MiHHHX. 3 1
13. | Exctpemymn yHKIiH 6aratpox 3MiHHHUX. 1 1
14. MeTox HalMEHIIIHX KBaJIPaTiB. 1 1
Pa3omM 3a 2 cemecTp o o
1. | JJubepenuianbHi piBHIHHS NEPIIOTO HOPSAKY. 3 1
2. | OcobmuBi po3B’sa3ku qudepeHIiaIbHAX piBHAHD. PIBHAHHS 1
Jlarpanxa i Kitepo.
JudepenuianbHi piBHAHHSA BHIIAX ITOPSIKIB. 1 1
4. | JIini¥Hi OAHOPIIHI 1 HEOJHOPIAHI PIBHSIHHS APYTOTO MOPSIKY 3 3 1
CTaIUMHM KoedillieHTaMu.
1. | IToxBiiiHi iHTErpa, iX 3aCTOCYBaHHI. 2
2. | INoTpiiiHi iHTErpaiy, iX 3aCTOCYBaHHSL. 2
3. | KpuBomiHiiiHi iHTerpany, iX 3acTOCyBaHHS. 2 1
4. | Yucnosi pagm. 2 i
5. | OyHKIiOHANBHI PAOH. 2 1
24 6

Pasom 3a 3 cemecTp
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Enementu Teopii cnonyk. Ioxii, ix knacudikanis. Kinacuune i
CTaTHCTHYHE O3HAYECHHSI HMOBIPHOCTI.

2 Teopemu 101aBaHHS 1| MHOKEHHS HMOBIPHOCTEH. 1
3. Teopema MHOKEHHS HMOBIpHOCTE# 3aiexHUX noxid. ®opMyna 1 1
noBHOI iMoBipHocTi. Dopmya Belieca.
4. [ToBTOpEeHHSs BUIPOOYBAHE. 1
5. | JIuckpeTHi i HemepepBHi BUMAIKOBI BETMIMHA. 1 1
6. | Jlucmepcis Ta cepeZiHe KBaPATHYHE BiIXHICHHSL. 1
7. | BaraToBHMipHi BHNIAIKOBI BETMYMHH, i iX POIOLLIH Ta 1 1
9HUCIIOBI XapaKTEPUCTHKH.
8. 3aKOHH BEIHKHX YHUCEIL. 1
g [TorATTS Mpo BUOIPKOBHIA METO/I. 1 1
10. | CratucTHuHI OLIHKH NapaMeTpiB. 1
11. | MeTomu ofepKaHHs CTATUCTUYHUX OILIHOK. 1 1
| 12. | loBipuuii iHTepBa Ul MATEMATHYHOTO CIIOIiBaHHS. 1
13. | IlepeBipku CTaTHCTHYHUX TIIOTE3: PO WMOBIPHOCTI, IIPO 1
CEpEeIHI, IPO PiBHICTH AUCTIEPCIiA, PO BUTIIS PO3IOILILY.
14. | EnemeHTH Teopii Kopensii Ta perpecii. 1
15. | IToyatkoBa dyHKIiS Ta 1T 300paKeHHS. 1
16. | 300pakeHHS MOXIiTHUX. 1
17. | Tlpuxnagu po3s’si3yBanHs audepeHnialbHAX PiBHAHB Ta iX 1
CHCTEM OIepaliiHIM MEeTOI0M. TeopeMu 3ropTaHHs Ta
3ami3HeHHS.
18. | Jlenvra-dyHKuis Ta ii 300pakenus. 1
Pa3om 3a 4 cemecTp e 5
Beboro: L e
10. TEMH JIABOPATOPHHX 3AHATH
He nepen6aueno HaB9aIbHAM IUIAHOM
11. CAMOCTIFHA POEOTA
Ne HasBa temu Kinekicts
3/n [ogun: neHH
a\3a04Ha
1. | Cucremu JiHIHHAX PIBHSIHE. 12\18
2. | Jlini#ina 3anexHicTh BeKTOpiB. Basuc 12\17
3. | IloBepxHi Ipyroro Nopsiaxy. 20\25
4, | ®ynknisg oxHiel 3MiHHO]. 12\19
5. | Hesxi TeopeMu npo audepeHitiioBani GyHKILI. 28\32
Pasom 3a cemectp 1 105\111
6. | HaGmmxeni Meroau oGumCICHHS KOPEHIB PiBHSIHHSL. 22\30
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7. | MHOrouIeHH Ta palioHaubHi GyHKIII. 10\18
8. | HabmuxeHi METOH 06UHCIICHHS KOPEHIB PiBHAHHSL. 24\40
9. Jndeperniansae yncneHHst GyHKINT 6araThox 3MiHHUX. 5\8
10. | Exctpemym dyHKIIT 6araThox 3MIHHHUX. 5\7
Pasom 3a cemectp 2 AN
8. | ImbepeHuianbHi piBHAHHS MEPIIOTO HOPSAIKY. 24
9. | ludepennianbHi pIBHIHHS BHIINX MOPSIKIB. 20

| 10. | IToBepxHeBi iHTerpasy. 30
11. | OyHKIIOHAIBHI PSIH 20
Pa3om 3a cemectp 3 60\125
12. | Bunmaakosi BeIMYHHH. 25\20
13. | EnemenTu Teopii Kopesiii Ta perpecii. 26\16
14 | ludeperniroBanHs 300paXKeHHs!. 10
Pasom 3a cemectp 4 ' 46\171
Bcenoro 302\500

12. InpguBinyaabHi 3aB1aHHA

Ilinroroska pedepatiB Ha 3amaHi TeMH (B TOMy YHCIIi i BUHECEHI HA CAMOCTil{He BHBUCHH!)
Ta BUKOHAHHA KOHTPOJIBHUX POOiT.

13. Meroan HaB4YaHHA

BukopucTOByIOTECS TpamuIiiiHI METOAM HaBYaHHS: €Kil Ta NpPAaKTHYHI 3aHATTA,
CaMOCTilHa Ta IHAUBiTyaTbHa poGOTH CTYAEHTIB, KOHCYTHTAIII,

14. METO/XHYHE 3ABE3NEYEHHA

1. banora C. I, I'amax O. M., Topsar II. I1., Kopons I. FO. Metoauuni BKa3iBk® i 3aBOaHHs 110
nabopaTopHux pobir 3 kypcy «BHIa MaremaTWKa» [ CTYACHTIB iHKeHEPHO-TEXHIYHOTO
akynpTeTy cmemianmbHOCTelH «Mickke GyAIBHHUTBO Ta rOCHONApCTBO», «IHXKEHEpPHA MEXaHIiKay,
«IIpunanoGynysanns» Ta «EnekTpoHHi cuctemm». Yactuna 1. — Vxropon: BumaBHENTBO YxHY
«['oBepmar», 2013. — 128 c.

2. banora C. I, I'amak O. M., T'opsar I1. II., Kopoas I. }O0. MeToauuni BKa3iBKH i 3aBAaHHS 10
naboparopHux pobiT 3 Kypcy «Buma Marematuka» IS CTYAEHTIB iHXKE€HEPHO-TEXHIYHOTO
akynbTeTy cmenmiambHOCTEH «Michke GyQiBHHITBO Ta rocrmogapcTBoy, «lHXEHEpHAa MexaHikay,

«IIpunanoGynysanns» ta «EnexTponHi cuctemm». Yactuna II. — Vixropox: BumaBHHNTBO YxHY
«[oBepnan, 2013. -40 ¢

15. PEKOMEHIOBAHA JIITEPATYPA
OCHOBHA JIITEPATYPA

1. Buma maremaruxa: Iligpyunnk: V 2 ku. — K.: JIu6iges, 2003. — Ku.. 1. OcHoBHi po3mim / 1.
[TpusBa i in. — 400 c.

2. Buma maremaruxka: ITinpysnuk: V 2 xu. — K.: JIu6ine, 2003. — Ku. 2. Creriansni posmima / T.JL
Kyninig i in. — 400 c.

3. Ny6oBuk B.IL., FOpux 1.I. Buma matemaruka: Hasu. mociGuuk.— Kuis: Buma mK., 1993. - 648 c.
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4. Bumra maremaruka: 30ipHuK 3agay: Hapu. Iloci6uux /[ly6osux B.IL, FOpuk LI Ta iH..— Kuis:
Buma mx., 1999, - 480 c.

5. OBunnnauKoB [1.I1. Buma maremaruka: [ligpyunnk: : Y 2 ur. — K.: Texnika, 2000. — Y.. 1. — 792
c.
6. OpunaHMKOB [LI1. Buma marematuka: [linpyanuk: : VY 2 gr. — K.: Texnika, 2000. — 4.. 2. — 792
C.

JOIOATKOBA JIITEPATYPA

1. MMuckynos H.C. luddepeninansioe 1 MHTETPAIbHOE HCYUCIIEHHE s BTY30B, T.1.-M.: Hayxka,
1978. —456 c.

2. IlIneiinep B.E., Caoyuxuit A.W., lllymo A.C. Kparkuii kypc BeicIIeH MaTeMaTWkH, T.1.- M.
Bercm. mxomna, 1978. — 384 c.

3. Knerenuxk JI.B. C6opHuK 3a1a4 10 aHAIHTAYECKOM reomeTpun. —M.: Hayka, 1972.- 240 c.

4. bepman I'.H. C6opHHK 3a1a4 0 Kypcy MaTeMaTHdeckoro asaimusa. — M.: Hayka, 1977.- 416 c.

5. Joeraauu M.IL, Bepua 1.B. KpaTni 1 kpuBOiHI#HI IHTerpaly Ta iX 3aCTOCYBaHHS. — YXKTOPOJ,
Yxropoacekuit yu-T, 1994. — 37 c.

7. Hosramma M.I., CnaBik B.M. OmnepauiliHe duciIeHHS Ta HOro 3acTOCyBaHHA. — YXKIOPOI,
Yxropoaceku#i yH-T, 1997. — 129 c.

Homnatox 1

16. ITEPEJIIK IUTAHB I 3AJJAY MEPIIOTIO MOAVJBHOI'O KOHTPOJIIO

IlnTanEs
I. EnteMeHTH Teopii BU3HAYHHUKIB.
1. BU3HaAYHUKH JPYTOTO i TPETHOTO MOPSIAKY Ta 1X BIACTHUBOCTI.
2. MiHopu Ta anreOpaigHi AonoBHEHHsA. OO4YHCIEHHs BHU3HAYHHKA PpO3KIaJaHHAM HOro 3a
elIeMEHTaMH Psifika (CTOBIIS).
II. Matpuni Ta aii Hax HUMH
3. Tlomsrrs mpo Marpuii. PiBHicTs Marpunb. JlomaBaHHS MaTpuilb. MHOXEHHS MaTpHIli Ha
yucino. JJobyrok marpunk. OnuHAYHA MaTpHLs. TpaHcoHOBaHa MaTpulid. OGepHeHa MaTPHIIS.
III. CucreMu niHIHHAX PIBHAHB.
4. Po3B’sa3yBaHHs CUCTEM JIIHIHHUX PIBHSIHE MpaBuiioM Kpamepa.
5. MarpuuHuii po3B’SI30K CUCTEM JIIHIHHUX PIBHSHbD.
IV. 3arabHa Teopis CHCTEM JiHIHHUX PIBHAHB.
6. Panr matpuni. Teopemu Kponekepa-Kamemni.
7. JIiHiliHI OTHOPIIHI CHCTEMU PIBHSHE.
V. Bektopu i niHiHHI onepanii HaJ HUMH.
8. Ckamaphi i BextopHi BemuuuHHA. OCHOBHI O3Ha4€HHS: BEKTOpP, MOIYJb BEKTOpa, ONMHHYHHH
BEKTOP, KOJIIHEapHi BEKTOPH, PiBHI BEKTOPH, TPOTHIICIKHI BEKTOPH.
9. JliniiHi onepanii Hax BekTOopamu. [Ipoekinis BeKTOpa Ha BIiCh.
VI. Jlinifina 3anexHICTE BeKTOpiB. basuc.
10. JlinifiHa 3aMeXHICTh 1 HE3AJEKHICTh BEKTOPIB Ha IUIOMHMHI i B mpocropi. Kommiarapai
BeKTOpH. ba3zuc Ha IUTOMIMHI 1 B IPOCTOPI.
11. IIpsiMokyTHU# nekapToBuii 6azuc. Po3kian BeKTOpa Ha CKIA0BI IO OCSX KOOPIHWHAT.
12. JlineHHs Bifipi3Ka B 3aJaHOMY BiJHOINEHHI.
13. HampsaMHi KocCHHYCH BeKTOpa. Y MOBa KOJIIHEApPHOCTI IBOX BEKTOPIB.
VII. Cxansipauii 106yTOK BEKTODIB.
14. O3HaveHHs CKaIsPHOTO 0OYTKY JIBOX BEKTOPIB Ta HOT0 BIACTUBOCTI. BHpakeHHS CKaJISIPHOTO
N00YTKY uepe3 KOOpIUHATH BEKTOPIB.
15. KocuHyc KyTa Mix 1BOMa BEKTOpaMHi. Y MOBa NEPHNEHIUKYISIPHOCTI BOX BEKTOPIB.
VIII. BextopHuit 106yTOK BEeKTOPiB. 3Mimanuii 106yTOK BEKTOPIB.
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16. O3Ha4eHHs BEKTOPHOrO AOOYTKY Ta HOro BIAacTHBOCTI. BupaxeHHsA BEKTOPHOIO N0OYTKY Yepes
IPOEKI(il BEKTOPiB. YMOBa KOJiIHEapHOCTI JIBOX BEKTOPIB.

17. O3HayeHHS 3MiMAaHOro A0OYTKY Ta HOro BJIACTHBOCTI. BupakeHHs 3MimaHOro ZoOyTKy depes
KOOPJMHATH BEKTOPiB.

18. TeoMmeTpuuHHii 3MiCT 3MIMIAHOTO TOGYTKY. YMOBH KOMILIAHAPHOCTI TPHOX BEKTOPIB.

IX. [IpsiMa ntiHis Ha MIONIHHI.

19. Pi3ni Buau npsAMoi JTiHiT Ha IUTONIMHI.

20. Kyr mix aBoMa NpsSMMMH. YMOBa MapaielbHOCTI i MepleHauKyIIPHOCTI OpsAMuX. Bincrans
BiJl TOUKH JI0 IIPSIMOI.

X. Ipsma i IToIHMHEE y IPOCTOPI.

21. HopManbHH# BEKTOp MJIOMMHK. Pi3HI BHIM IUIOMMHM. YMOBH IapalenbHOCTI i
HepIeHAUKYIIPHOCTI JBOX IUIONIHH. BifcTaHs Bi TOUKH 0 IIOIIAHH.

22. Pismi Bumm mpsamoi y mpoctopi. KyT Mik aBoMa mNpsiMEMH. YMOBa MapajelbHOCTi i
NEePIEeHIUKY/IIPHOCTI IPAMOI 1 IJIOIIMHHY.

XI. KpuBi 1pyroro mopsaxy.

23. Koo, eninc, rimep6ona i mapaGona, iX reoMeTpuyHi BIACTHBOCTI i KaHOHIYHI DIBHAHHS.
3BeeHHS 3aralbHOrO PIBHAHHS APYTOro MOPSAKY 10 KAaHOHIYHOTO BHITY.

XII. TlepeTBOpeHHSI KOOPAUHAT.

24. TlonsapHi KOOPAMHATH. 3B’A30K MK JEKapTOBUMH 1 IOJSPHUMH KOOpAHHATAMH.

25. TlapanensHu# IepeHoc oceit koopauHat. IloBopoT ocelt koopaHHAT.

XIII. TToBepxHi APYTOro MOPSIKY.

26. Chepa. HHITIHIPHYHI Ta KOHIYHI TOBEPXH.

27. TloBepxHi obepTaHHs: elincoin, rimepbosoin, mapabonoif. I'eoMeTpudHi BIACTHBOCTI IMX
MIOBEPXOHb Ta iX TEXHIYHE 3aCTOCYBaHHS.

3angaui
1. Po3B’s3aTu piBHSHHS:
cos8x —sin le
sin8x  cos5x |
2. Po3B’s3aty HEPIBHICTS:
X 3%
<14.
2x
3. KopucTyroouuch juiie BIaCTHBOCTSMH BU3HAYHWKA (HE PO3TOPTAlOYH HOTro), pO3B’I3aTH
PIBHSHHS:
S--2—13 |
4.3 - A H=4
3 2 x+1

4. Po3p’s3aru 3a mpaBmwioM Kpamepa cucTeMy TiHIHHUX PiBHSHB!

2

2%, — X, + X, =2,

A% =X, =3x,==3,

S5x, +x, —4x, =2.

5. Po3B’sA3aTH CHCTEMY TiHIMHUX PiBHIHH MAaTPHYHHM criocoboMm i meTonom ["aycca:
(4x, +3x, —8x, =1,

q X, —6x, +6x, =0,

2x, +9x, —4x, =3.

6. Yu MOXKe BEKTOp YTBOPIOBATH 3 KOOPAMHATHAMHE OCSIMHU KyTh: & =45°, =60, y =120°?



10.

12.
. Jlano TPHEYTHHK 3 sepmmmaamu  A(-20), B(2:4) i C(40). Hamucatn piBHAHER CTOpiH

14.
15.
16.

17.

18.

19.
20.

21

-

22

23,

24,

21
Bekropn & i b yeopiotoTs kyT @ =60" npusomMy | = 5. |5| =%. Buanaunra |.:': +E| i
a-b|.
Ha naoumsi nano asa Bekropa: p = {23}, § = {1;2}. 3uaitmu posxnan sextopa & = {3:4} no
Gasmcy p.g .
Jlano BepumHHM woTHpHKYTHEKa: A(1;-2:2 B(1;4:0) C(-4:1:1) D(-5:-5:3). [omectss, mo
miaronam AC i BD p3aeMHO NEPUCHIRKY TAPHI.
Jlao Tpu Bektopa: d=371-6;-k.h=i+4j-5k i F=37 -47+12k. Obumcmrm
HE, {E +b J
Hawo Toukn A(1:2:0), B(3:0;-3),C(5,2:6) . OGumcnuTa naomy TpHkyTHEKA ABC .
BeraHosHTH wH KoMIIanapui sextop & = {2,351}, & = {i-1:3} & = {l.o-11).

TPHEYTHHEA, Memann AL, auwcotH AD | amaliTe pomswun spcot® AD i memiaan AE
IHANTH Tako® LABC .

Hano sepumun TpakyTama: A(L:—-1), B(-2:1) i C(3:5). Cenacti pisHsHES NEPOCHINKYIEPA,
MPOBEICHOrD 3 BEPIIHAR 4 Ha MeIiaHy, AKa NPOBeIeHa 3 BepIIHEH B

Jano pienanHa koma x° + ' —8r—4y=5=10. Crnactu PIBHAHHA JiaMeTpa Kona, sewl
NEpPNEHINKYISPHHEA T0 XOpaH 2x = v+ 3=0.

Hano enine 9x° +25y° = 225, Iuaitta: 1) #ioro oci, 2) Gokyc, 3) eKCUCHTPHCHTET,

4) piBHAHHA JIHPCKTPHC,

Hanwcatn ramomivme piBHSHHA rinepbonm, AKmo migcrads ommiel 3 pepmwe a0 horycis
MOPIRHIOOTE 91 1.

Hanucati pisnanna napabons i 11 QMPEKTPHCH, KMo napaGona NPoXOaHTE HEpes TOMKH
nepeTuny npaMoi x+y=0 i komw x’ 4+ )" +4y=0 i cumerpuuna mimmocmo oci O .
[obyaysat Koo, OpaMy | napabomy,

CopoctaTy pisnsaHA | moSyaysata rpadix v +4y° —6x+8y-3=10.

Copoctutr pisnsnH# | noGyaysata rpadis 5x° —6x+ 5y —32=0.

- Hamucatw pisHsHHs niommsM, A2 NpoXoIHTs Yepes Touky M, (3:4;-3) napatensho IBOM

pewTopan &, = {xk-1} i 4, = {-2:1}.

Hanucarn  pinmsuns MIOHIHHA, — AKA  [POXOIHTE Hepes TPH  TOHUKH:
M, (3:-12), M, (&-1:=1), M,(2:0:2).

3uaiiTH PIBHAREA MPAMOT, KA TPOXOIHTH Wepes Touky M, (2:-3:~3) i nepuenankynsapsa 1o
NAomMER 6x -3y =5z42=10,

3nadTH pamiyc R ciheph. AKa QOTHKAETHCH a0 TLTOMIHE:
Jx4+2y—62-15=0,3x+2y-62+55=0.

Homatox 2
TEPETIK NHTAHR [ 3ATAY APY¥TON0 MOJIYILHOMD KOHTPOIIO

IMuramus

I. 3minna semmanna. [ocainosricTs. GynrEnmis.
1. 3minmi | nocrifini semwwman. Oyexnia. OGnacrs suInasenns dyuxnii. Cnocofe 3ananns
yEKLii,
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2. Jleaxi mBracTMROCTI  QYHENIA: MOHOTOHHICTH, O0MEHKEHICTH, NapHicTs i1 HENApHICTS,
nepioasHicTs. fAemi | weammi dymkuii. INapamerpuumo samami Qymxuii. OSepueni dymruil.
Crnagni dysrmil,

3. Ocrosri enemenTapsi §yHKuii Ta ix rpadixm.

4. O3HaveHHs Ta NPHEIAIH YHCIOBHX NOCTIOBHOCTEH.

IL T'parmus sMisEOT BemHyray i dyrsnii. ['pausnis nocninossocTi. QONHOCTOPOHHI FPaHMIL.

5. Heckinwenne Mana i HECKIHMCHHO BENHKA BETWYHHA, 38'S30K Mi# HHMH, BIACTHBOCTI
HECKIHWECHHO MAMHX BesiHqMH. [pasmns asimsol penwawsM, rpandus  QyvHKLDIL IPaHAILE
nocAiIoBHOCTL. OCHOBHI TEOPEMH NMPO MPAHMILI.

6. Iepma i gpyra avaosi rpasmu. Harvpaneni norapadso.

[11. Henepeparicts dhysiii,

/. Henepepenicts ¢yrkuil B Touni. Touks pospusy dyuxuil ta ix knacudixanis. Henepepanicts
eneMeHTapHHX  dymruii. Bnacrweocti dyvHkuil, Hemepepenmx Ha siapisky. Henepepssicts
crnaaHol dyvEil.

IV, Tloximna dymrnii.

aMicT. Judepenuifiosanicts dpymxmil.

9. Tloximii ocHoBRmMX enemenTapmx  ¢vekuid. Tabmus noxinuwmx. OcHopri  npasHma
MHGeperLiOBAHHA.

10. Nudepennironanna cknaanol dyaxuii. [Toxian BHIHX NOPAIKIE.

V. dudepenian dynxmii,

11. HOudepenuian dynxuii, fioro reomerpuummii avict. 3p's30k audepenmiany 3 moximmown.
HAnpepenuian crnannol dyuruil, lnpapiarnmicts dopun andeperuiana nepmoro nopaky.

12. 3actocypanns pudepenniana ana nabmrxennx obunciens. Judepenmiams BUIAX nopAaKis.
VI. Jlenki Teopemu npo mwheperntifiosani dryrxuil.

13, Teopemn Poana, Jlarpansxa, Kommi ta ix sactocysanus. [pasuno Jonitans.

4. Dopmyna Tefinopa is sammmrosEM wnesmoM y dopmi Jlarpamsa, Posknan  dyusmii
e’ ,sinx.cosx 3a nonomorown dopmyns Teitnopa (Maxnopena). 3acTocysanns dpopmyms Teflnopa.

3anawqi
1. 3uafiTi obnacTe BRIAAYEHAS ByHELIH:
a) ,'L'=1."I!—4I+.'1'. 6) y = arcsin r:"+ig{4—x}.

=

2. lobyayeate rpadic dyurmii v = 2sinlx - ’1-;) :
3. 3maiiTH rpaHnii NoCHA0BHOCTI:

a) limw., &) limL~ﬂ+2 +3+...%n),
e gD e
B) | im

sam (4 1)ln!
4. 3HafiTH rpasumi GyHEIE:

f - ] 3
. oax=1-2 . Al+x=3l-x
a) lim———— 6) lim—————,
=l X - o =af] X
: o xt W
B) lim . - o I lim| —— -
el Ix® —1 2x+1 e I .
. l=+tinx=cosx ] sin3x
o) lim = : : e} hm-—---“_—.
=] —sinx—cosx 0 Jr 2 _ 2

3. KopHeTyiouHCE 03HAYSHHAM nmoXintHol, anafima '(x)
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a) y=Xx —x ytoumi x=2, 5}_1'=3.|'? yToumi x =8,
6. 3HafiTH noxigHl GyHELIH:

X 2 e
) Vo == — X, 6) yv=creyvl+x* .
o III3 3 :].]' Fg
Y | i ‘L'l'
B) ¥={1+sin"x)", r) y=—  + Xarcigx
x- iy
a) }'=I{I'"'“"=". e) _}':Jnﬂn‘i'gxl'rl-l-.t.j.,
) p=x ®) ¥ = arcsina/sinx .

7. 3uafiTh noxiany dyuknil, ananol HesaHO:

a) x' +y" =3xy=0, 6) y=cos(x+y).

B. 3mafity noxinny dyukuil, 3ananol napaMeTpH4HO:
¥ = a{l —cosg). ¥ =1 —arcigi.

9. 3nafiTe noxiasi apyroro nopanry dyHki:

a) v =(1+x")arcrex; 6) y=In(x+1+x%),

e R T X = aecost,
B) b'x* +a’y ma'h*, r) ,
¥y =asinf.
10, 3nadima audepentiany nepworo i Apyroro nopaakis GyHEDIT:
a) y = arcigx, &) v =sin‘[-ﬂ-

11. Josectn, mo QyHKNiA ¥ = x" —2x HenepepBHA NPH BCiX THAYEHHAX ¥ .

12. JlocainaTs na HenepepeHicTs GyHKUT. Y BHIAIKY POIPHBAOCTI, BKAIATH HA XAPAKTED POIPHBY
dyvHELT ¥ Touni:

3 2
g =2t g ,v={"‘““'”'f5" B) f(x)=
x+1 2x, axwgo x = 1.

—.
243+

13, CrnacTa piBHAHHA J0THYHOT TR HOPMAT 10 KpHBOT ) = 3 v rouui M(1:3).
X

4. Yepes asi ToUKH Kpeeol ,1'=%:: +1, mo mMaoTs abcnpcen x =0 Ta ¥ = 4, nposeacHa cidHa.

InaiiTh Touky Ha Ui KpHBii, B AKiiE D0THYRA NapatensHa 1o wiel civnoi.
15. 3maiiTh rpasmui, 3ectocosyonn npasuno Jlomitans:

a) lip 250 o e
i+ x — gy =8 o5 x — |
. Inx 5 1

B} im——, r} lim .:a.'-sl:nE ;
2 Insin x fbm X

Honarox 3
TTEPETIK MATAHB I 3A0AY TPETHOTO MOIY.IEHOTO KOHTPOJIIO

Muranusa

I. MoroToRRICTE | excTpeMyM (vHKLIL

|. Heofiximmi i noctarsi ywmos 3pocTanns i cnananns dyvsimii.

2. Makcamym i mimimym  dyexnii. HeoOxiama | goctatHs yMoBH  excTpemyMy  dyHEuil.
3HaxoKeHHA HalibinLmoro i mafimenmoro 3navenns dynknii, audepenuifiosanol Ha BiApiIKy.



II. OnyknicTs i BrEYTICTE KPHEHX.

3. TNorsrrs omyvenoeT 1 arayToeT rpadika dyvaxmii. JocTardi yWMoRH.

4. Towrs nepernny. Heobxinna i qocTaThHa YMOBH TOMKH NEPETHHY.

II. AcumnTors rpadikis dyuknii, saranesa cxema gocaisenns dyvuknii | nobynosa ix rpadikia.
5. llongrra peprakantuol acHMOTOTH Ta 1T BEMadenus. (nHavenns noxwnol acHMnToTH Ta 1i
BHIHAYSHHA,

6. JaraneHa cxema nocnioxeHHs Gyrrnif 1 nodyaosn ix rpadixis,

IV. Hafimwaeri MeToqan ofuncieHHA KOPEHIBE DIBHAHHSA.

7. Meroa JineHHs BLOPIIKA HABMIA, METOI I0THTHHX.

8. MeToa xopa.

V. Kpuenna nnockol i npocTopoRo] KpHEOT.

9. Kpuesna nnockol kpreol 1a Tt ofuncieHna.

10. BekTop-yHKIIR CKANAPHOID apIyMEHTY.

11. JlotHusa npada | HOPMANLHA NIOWHHA G0 KpHeol B npocropi. OGYHCICHHS KPHBHHH
npocTopoBol ninil.

V1. Kosnnekcri 9icna Ta onepaitil Haj HHMH,

12. [NonsTra KoMINeRcHEX umcen. 3o0pakeHHs KOMIIEKCHHX 49Hcel Ha nnomsesi. Monyne i
APTYMEHT KOMIUIEKCHOTO YHCMA.

13. Anrebpaiuna dopma kommnexcuoro umena. Jlii Hag KOMILIEKCHHMH YHCIAMH, NOJAHHMH B
anredpaiHii hopwi.

14, TpurososerpHusHa GopMa KoMIIekcHoro yaena. JIiT Han KoMIIeKCHHME YHCTAMH, NOTaHEMH
B TPHrOHOMETPHIHIH dopui.

15. @opuyna Efinepa. [Mokaznaxosa fopMa KOMITEKCHOTO STHCITA.

16. KopeHi 3 KOMIISKCHOTO MHETA.

VII. Muorounesns 1a pamioHansHl GyHKILi.

17. llouarra muorounena. Teopema beay. Ocnosaa Teopema anreGpy.

18. Poaknan MHOroWIeHA Ha TiHiRHI MBORHHKH.

Janawi

1. 3nalfiTé IHTEPBATH MOHOTOHHOCTI GyHKUT ¥ =x'e™" .

Bianosims: (—eo;0)(2;%0) - inteprans coananns, (1:2) - intepean cnaganus.

2. 3naliTa excrpeMys dyuEnil ¥ = x - In(l + x).

Binnosias: v, =0 npu x =0,

3. 3naiiTe excrpeMyM QyVHKLD v =x + J1-x 2a nonomorow apyroi noxiaHol.

Bimmomiae: v, = npH _l.._,i_
S 4

4. 3aaiita naibinsme | nafiserme adenns pyrkui v = v + 2Jx ma ['I}:*ll

Bianoeias: (8 i 0).

5. 3naiiTH TOYKH DEperwuy, iHTEpRATH ONyKI0CTi | BruyTocTi rpadika dysxuii

y=x" -5 +3x-5.

Binnowige: [%,—%J - TOMKH neperuny. InTepsans: onykaocTi - [- m:%] , BTHYTOCT] - [% :.fx:-] :
6. 3naiita acevmroT rpadixa dyarmii y = 31-4.—3.;;-5 ;

Bimnoeiak: x =1 - pepTHranbHa acHMOTOTA ¥ = ;_r"+i - MOXHIA ACHMITTOTA.

7. Hocnigatu dyuxuin y= I 1 nobyoysath Ti rpadik.

x =1



8. 3malfiTa kpusy aisil y=In{x + \-'m‘_} ¥ MOYATKY KOOPIHHAT,

Bignorias: 0.
... [x=alcost +tsint), T
9. 3HaliTH EpHRY NiH ==
ey “{_}'=H‘[Sinf-Fm3.r]. By 2
Bianosige: --1—
m

10. BeanaunTH posMipH BiTkpHTOro GacefiHy 3 KBATPATHHM OmHEM 05'eMom 32 ' Tak, mo6 Ha
NoBepXHKr ROTO CTIH | AHa Mimmoe HaliMenma KiNsKIicTs MaTepiany.

Bimnomige: 4x4x2 u.

11. Oroposeso gosxnaoi 120M HeoGxiaHo OropoJHTH NPAMOKYTHY JiMAHKY Ha#GiTsmol muomi.
3HalTH pOAMipH NPAMOKYTHO! TiTHHER.

Bianosiae: 30 = 30 M.

x=af,

12. 3nafiTe pipEAHHA QOTHYHOT NpAMOT | NapanessHol MAIDIHEN 10 THIT { ¥ = %a.r’ ¥ TOMIL

zm—gf®

3
(6a:18a:72a).
: . x=ba y-18a =z=-T7a
Bianosins: == = Cx+6y+362=2T060.
1 6 36 !
13. 3naitTh KpHBHEEY TIHIA:
a) xy =4 y touni (2:2), E'r{ x=13r'._ mpw £ =1.
y=3f=f

14, Znadime i,
Biamosins: — .

15. Tosars uneno —1+i3 s TPRTOHOMETPHYHIH | nokasHHEoRIA Bopmax.

W —

2 2 i
Bimmosims: —1+iy3 = 2[:&5? +J‘sin-'§-l:]=2e ¥

H3+ 160
443

16, 3naiiTh wacTry

Bimmogige: 12 = 5i .
17, OGuscnaT eei SoTHpH 2Haverns x = 41 .
Bianopigs: x, =L x, =f x, =-1; x, =—i.

18. OGumcanTn Vi,
o] Tlae
Bianogis: E{-ﬁ +!} —Ew,".'}j: —i.

19, ObaucmaTH [cnsl[l' + [ %I E{I*r.
Bianmosiae: -1.

Hogatox 4
TEPETIK MHTAHE I 3AJAY HETBEPTOTO MOIYVALHOIO KOHTPOTIO

IMwrasn

I. Hermsnagennil inTerpan 1a fforo pnacrusocti.
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| [lonarra nepaickoro 1a nesn3na4enoro inTerparty. TabaHng ocHOBHAX iHTerpanis.

2. OcHOBHI BAACTHBOCTI HEBHIHAYEHOTD IHTErPATY.

1. Ocrorui MeTomm iHTErpyBanis.

3. IHTErpyBaHHA METOMOM 3AMiHH IMiHHOL [HTErpYBAHHA HACTHHAMHE.

4. InTerpyBanns palionansHux apobis.

III. IererpyBanns BHpasis, mo MicTATE TPHTOHOMETPHEH] Ta ippanionanssi dymnkuil.

5. IHTerpyBaHns JeAKHX KAACiB TPHIOHOMETPHYHEX ByHKIIE,

6. luterpysanns mudeperniansanx GinoMis.

7. larerpysanns apoSoro-TiHilHEX ippaioRaLHOCTER,

8. lurerpysanns KBAIPATHIHHX ippalioHATBHOCTEI.

IV. Branasenuii inTerpan ta Horo BI1acTHBOCTI.

9. Sanaui, mo OPEBOASTE 10 MOHSTTA BEIHAYEHOTO iHTerpaty. InTerpansha cyma. OsHaveHmHs
BHIHAMECHOTO IHTET Ty,

10, Branauennii inTerpan i3 IMiHEOID BEPXHBOK MEKEE0.

Il. BracTHBOCTI BU3HAMEHOTD (HTErpaTy.

V. O0UHCIEHHS BHIHAMCHHX HTErPanis.

12. dopuyna Heorona-JleiiGHina.

13. 3amina aMiHHOT ¥ BHIHAYCHOMY IHTerpani. [HTerpyRaHHs YaCTHHAMH.

V1. Habmmweni MeToaH 004HCICHHA BHIHATEHAX IHTEIPatiB,

14. Hafinwwene obuncnenns su3satdeHoro iHTerpata 3a GopMyaaMi IpAMOKYTHHKIE, Tpaneui i
Cimncoma.

VII. Hernachi inerpams.

15. Iarerpann 3 Beckinyenumy Mewami. IaTerpany sin pospusmax dymoii.

VIIL 3acTocyBaHna BHIHAYEHNX IHTCIPATIB.

16. Ofumucnenns nuom niockux Giryp, o’ ey Tina 3a BiAOMHME MICMAME NONEPEUHAX Nepepisis.
Ubunenenna of’ oMy Ta NI NOBEPXAT TiNa 00CPTARHA.

17. Obumncnenns QOBKHAK TyTH, pOGOTH, THEKY PiIHHH Ha BEPTHEANLHY MIOUIHHEY.

IX. dynkiia GaraTeox IMinENX, T TPAHKLS T8 HENEPEPBHICTE.

I8. Oznauenna dynkuil nexinekox 3mimmnx. I'pandns Ta senmepepericts dyHxuii Aekimsxox
IMIHHAX.

X. Nadepenniansie uncnenns dynkuii fararsox avimmm:.

19. Yactxoni noxigmi. osanit mudepenitian Ta fioro sactocysana, JoTHesHa MI0OMHAS | HOPMATL
0 NOBEPXHI.

20. Yacenni noxiani i oedepenuiany ewumx nopaaxis. Gopmyna Teinopa. Tudeperniopans
HeABHHX QyHKIIH.

X1. Excrpesym dyrkitii SaraTox asismmx.

21. Exerpesys dynknil neximexox aminnmx. Heofxizni | nocTasi yMoBH ekcTpeMyMy.

22. Meton naliMeHIIAX KBanpatis. VMosHuit excTpesy™. Meton muossukis Jlarpamua.

Faaami

I.  KopHeTyrouMch MeToa0M DE3NocepeIHBOT0 IHTErPYBAHHS, IHARTH IHTeIpain;

Ve -4 3.2 -2.3" 1+ cos’ B
i . wibediiy
}j Jz B E}I i > }I[q-mﬂx
cos 2x : {]+x} I+2.t
; o, ‘xdx,
D) IME'EI-SEHIEI o II‘E 2 E]Ir -l-'l: }-[

2. KopucTyrouscs Metonom GesnocepetHbOro iNTErpyBanHA TA METONOM IAMIHH IMIHHOT, THANTH
IHTCTPETH !

L} i _‘.. dl’
O fetanledtr, 0 f o, w RIS




27

[ﬂrﬂgx}‘dr e xde
=l B a) € : €] .
J. L+’ j{an:smx] V- jf‘ +1 ‘[a,-'] -x'
3. BHKODHCTOBYIOWH METOM iHTEIPYBAHHA YACTHHAMH, IHARTH iHTErpams:
a) j]nxtir. o) Ix]nfx—lltir. B) xe'dy,
r) Irarfrgrrir, a) I-..";En.r-:ir, e I n%r ;
COs™ X
4. OOYHCHHTH iHTErPATH, O MICTATE TPHIOHOMETPHMHI, panionanssi Ta ippamionamsai dyukmii:
dx x—-4 X
—_—_—, 8) | ———————dkx, —dx,
%) '[.:." 4+ 3r—10 ) I{r 2]{1‘ 3) ) f.'l:"' -
dx '
D fi—s, B) [ &) [\x(1+3) dv,
1+x xx + %)
ﬂ:-'l-' a ¥ i
£) I - ) ) j.r '--——:b: 3) sin” xcos” xdv,
{x' + 9)’

i) IL+ %) J‘L
x4 21 sin X + cocx

3. OBUHCNHTH IHTerpaTH:

a) jxms:-:tr. &) Ix ol B) jﬁn’xafr.
L]
o
Iﬁ; ,uj‘lllln{:rﬂ}ix. ! va-—x'dx,
1 & Fl
€) | xe'dx, _t—1
}'!E EJJ,:I‘+E.I+2 -[1+,,,.'1-¢+1
6.  ObumcanTh HeanacHi inTerpans (afo BCTAHOBHTH Tx Po3BiAHICTS).
1t'l.1:
&:I'j m_‘[—r1+2r+i‘
|
dlx
B) |xInxdx, r) :
'! '!11'2—4.:
7. 3naiiTh nnomy girypr, ska oOMeReHa JMAHKMH TIHIAMHE:
a) y=2x-x' y=x, 6) y=x', ' =x,
B) y=x?, y=1-x?, rd4y-x =0, y=x=0,

8. OGumcanTd of cMH TiL yTBOpeHnx obepTainaM naskoao oci OX dirvp, obmesennx
FATAHHME TiHIAMH;
al xy=4, x=1, x=4 y=0, 6) y=sinx (oguicro niexsuneo), y =0,
B) ' =2px, x=h, 1)ogmiao APKOKD HETOLTH x=-::r{|—sm|’}. B y=xyl=x,
¥ = a(l - cost)
9. Of4ucauTd nnomy nosepxi, yTeopenol ofeprannaM 1inii 3y —x° =0 naskono oci OX (ix
x, =0, o X, =d).
10. 3uafiti nnouty nosepxui, yreopenol obeprannsy napabonn ° = dax Haekono oci OX Bin
BEPUIHHE 00 TOYKH 2 abCIHCOM X = .

11. 3ualfiTe JoBRHEY IyrH ninii ) r=In{l +x) (mia x, =0 g0 x, = ;]



28

x = Ricoss +{sinf),

12. 3maltTa noRmHRY IyTH MR { lh=0Lr=x.

= Risinf —1cost).

~

13, 3nailta THCK BOIH HA OOHIH i3 cTIHOK akBapivMa, Axa Mae JoraHHy 6G0cwm, a sucoty 20,
4. 3nafite mAx nopofioeHnH# TinoM BiI MOYMATKY PYXY A0 3YIHHEM, SKOI0 BHIHAYACTECH

dopMynoo v = (6 —ar’ )u/c.
15, 3mafiTa YaCTHHHI NOXiOHI Nepimore Nopaaky qyukni:

3}:=tm::g£|. 6) z=In(x+x’ +3")
16, 3nafiTa nosni gadepenttiany gy
&}::ar:sini. ﬁ}:=]_|n[;;’+}-3}.
¥y 2

17. Ofunennms HabmHEeHO (BHKOPHCTOBYIOUH nokkui mudepenian):
a) Inf1,03 +4f098-1), &) 1.042%,

18. 3maiite — i & dymxnii z =" Iny, sxme x=—, y=3u—2v.
(T ¥
S i T
19, 3nafiTe E drymEi u = arcsin—, ae 2= yx’ +1.
20. 3paiiTe % Big GYHELA, 380X HEABHO:
a) x’'y=-yr=a*, 6) ve' +¢" =0.
&z 8z
21. Hdano z=x". Jopectn, mo —— =
vy ﬁ}ﬁr

22. Nano =z =In{x -I--,"_t + v ). Inalit E'_ E'—' .El_..
'’ ﬂnitl &
23. JocaizuTa Ha excTpemyM dyHkiio = = yyr — 1 —x+6y.
24. CraacTH pIBHAHHA JOTHYHOT NPAMOT | HOPMATEROT MAOIHEK IS TiMiT:
1 5
xmal, y= Ea.r’. = %arJ BTouli M(6a,l8a,724a).
Honatok 5

IMEPETIK NHTAHE 1 3AJAY M ATOTO MOAY ALHOTO KOHTPOJID
INuaTanns

[ Mudepenniantai pisHanAs Ta ix CHCTEMH.

PiBHAHHA 3 BLIOKPEMICHHMHA 3MIHAHMH.

Oanopiani medepenuiansyi piBHAHEA -0 DOPAAKY | PIBHANHA, WO IBOARTRCH 10 HHX,
Jiniiini pudepenniansni pisHanss 1-ro nopaaxy

Pisnauna Bepuynni.

3agaya Komi. Teopema icHyBanHa | €1HROCTI.

PignannA B noRHKX Judepenmianax.

Obsinana, ocodbmuei pozs’sikn, Pismanaa Knepo i Jlarpansa.

HH'IIH:P'EEI]iﬂIIEHi PiBHAHHA BHIIAX HOPAIKIB, SKi JONYCKAIOTE NOHKKCHHS NOPAIKY.
Jiniftui pisgasns i3 cranumn koedinicntamu. Meron sapiamii crammux.

]EI MeTon HeRRIHAMEHHX meq:lmﬁrm

11, Crcrems andepermiansimx pinnsms i3 cranmn soediniceaTas.

Sy i

o



Tanaqi

I, 3naitre saransaui pods’ssox TudepenliatLaux PIBHSHE 13 IMIHHIME, [0 BIIOKPEMITION THEA:
a) {.1}': - 3’}1‘_‘{' +b- - .1':,|.-}J[r =0, 6) w'= !-—11 B) ¥ =10"",

2. 3uafTH 4acTKOBI O3B MIKH .umhep-euuim;mx PIBHAHE 33 NOYATKOBHMH YMOBAMH:

a) 3}"9"; =y, y=lnpu x=4, 6 ¥ =(2y+etex, y= % npH X = %

3. 3uafiTé po3s’ MIKH OMHOPIAHKX AudepeHILIATEHRX PIBHANE:

a) ¥ m '1“}‘, 6) xdy—wde=ydy, B) ¥ = =0

x—y i -,1-'1

Frp—— :
L) Y+afx" + )y =xp'=0, y=0npu x=1.
4. 3naiiTh poss'a3km minifnx audepeHIiATEHMX PIBHARE NEPIIOro NOPAIKY:

y=0npu x=10

a) ¥ +2xy=xe ! 6) '+ y=cosx, B) ¥ - pgx=cigx, 1))y - yigr=

cosx
5. 3malTH 3MraneHuil poIs’ 430K THGEPEHIIATEHHX PIBHAHE:

a) ¥+ 2xy=2xy*, &) ;|."+L+}': =10.
x+1

6. 3uafiTe jaraneHui pois’ 10K ARdepeHIiATENIX DiRHIHE:

a) 3y —Tx+ T - (3x =Ty =3y =0, 6) [.r+2_r+l}:ir-[!x+4y+3}aj;=l}.

7. 3nailTH saraneamil poas’ 30K AHGEpENIATLUAY PIBHAHL B NORHEX TH(epenIianax:
a) {E.‘I:"' = 1}'1}1’-1’+{1}f" —x:_u}:_‘v =0, 6) ¢'dx +[xe-*' - 2_!-‘}.]!;' =0.

8. 3mabtta sarateni i ocobmuei poss’sku pisnans Knepo i Jarpanxa

# P ] I [ il
a)y=x'+y", B y=xy e T y=ple+1)+y7.

9. JuaiTH sarankEMi po3B’H0K IMGEPEHIIAILHOrD PIBHARHE APYIOro MOPAIKY. SKi AOTYCKAKTE
NOHHAEHHA NOPRIKY:

a) ¥ =arctgx, 6) yxinc=y", B) 230" =1+()")".

L0. 3pafiTh 3aransaEi pote’a30k JiHIHHIX HeOMHOPI MK JndePeHIIATHHAX PIRHARE (SACTHHE
PO3B"A3KH 3HAHTH METOIOM HEBHIHAYEHHX KoedilicHTis):

a) 2y"+y'—y=2e", 6) -7y +6y=sinx,n) " =6y +%=2x"—x+3.

V1. 3naiiTi saraneaunil pois’s30K THdepeniaTLHUX PIBHAHE MeTOIOM Bapialil AOBITEHNX CTATHX:

1 e’
2) ' +4y +dy=eInx, 6) ¥ +y=——0uo By -2y 4+y= ;
} ] ¥ ¥ ) ¥+ i T ¥ y+y m

12. Poas’saty cucTeMy NiHifHEX tndepeRuianbnix pisHANE 3 CTammm KoediienTamu;
adx [ b -
— ==5x=4dy, — m = 30081,

a) { &) 1 <
EF“EI"BJZ -‘.f'!_=2x+‘]_ll
it el

Jlonatox 6
IMEPEAIK NHTAHL 1 3ATAY IOCTONO MOIYILHOTO KOHTPOI

Muranna

L. Kpatwi, kpusoninifini i nosepxmesi inTerpamm.
1. Tloaeiftei inTerpany, Tx puscTHROCT] | obuMCICHRA.



[otpidini inTerpann, Ix saacTHROCT | ofuHCIEHRS.
3acToCYBAHHA MOIBIMHNX | DOTPIHAK iHTerparis.

Kpusominifinnil inrerpan apyroro poay, fioro ofuHclienns | RIACTHROCT.
HesanemuicTs inTerpyeans Big opMu OUIAXY iHTEIPYRAHNS.
3acTocyBanus KPHBOTIHIRHHX iHTerpaiis.
llonaTTa npo nopepxuesi inTerpami. [Tnowma nosepxHi.
. Yncnomi i dyukmionamsmi pams.
9. 30ixmicTs i cyma pay.
10. Metoas JocIUIHeHNA YW0IRHOCTI:
a) 03HAKE NOPIRHSHHA PHRIIE;
0) oxnaxa ManamGepa:
B) o3Haxa Komi;
r) INTErpanbHa O3IHAKA.
1 1. 3naxouepryronl paas | paIH 3 JOBLIGHEMH SICHAMH.
12. AfcomoTna i yMosna 36iknicTE paain. Oanaxa JlefiGuina.
13. Creneneni paan, pamiyve sGixuocti, intepsan 36imuocTi.
14. Paan Te#tnopa i Maknopena.
15. 3acTocypanHa pAOis B HAGTHREHHN O0UHCIEHHAX.
16. Paaw yp'e, ix BAacTHROCT T4 38CTOCYBAHHA.

R

Fagaui

I.  OfuncraTs noasifini iHTErpams:
a) H{x" +y}m.{p.nc D) - ofinacTs obmexena napabonamu y=x" i 3' = x,

G) I_“‘ﬁ * _F}-E‘-Ttlh ge D - obnacts obMemena x =2, y=x, xv =1,
I

B) st{x + y)dedy , ne D - ofnacts ofvewmena miniamu v =0, y=mx, r=y.
D

2. IMiHHTH NOPANOK iHTETPYBAHHS B INTErpanax:
I ¥ [

a) [dy [ fxnde, ) [de [ fixpidy.
1] ¥ =1 1]

3. OO9rcnHTH noTpilini inTerpanm:

a) ;:&ja}'ix"y":d:
<] 1] [+]

&) Hj}'n:natz + x)dxeyez , ne [ - obnacTs ofiMexena mHAIHIpOM ) = Jr i o
n

y=0,z=0x+z=

2| 3

Bj Hj——l— dedyadz . pe V- ofaacTs oOMeXkeHa MIOHIHHAMHE
¥ [,1r+_],--+_"+‘::I'1

x=0,y=0z=0,x+y+z=1.
4. Ilepefmopimn 0o NOASPEAX KOOPIHHAT ODYHCANTH iHTerpamn:

KpHeomHiARH IHTErpan nepuoro poay, foro ofuscIeHES | BIACTHBOCTI.

30
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LS "!J-:

a) Jn':ir jlnf!-i-.t +3y )y, G) H{IE Ix=3yldxdy, ne D -xono x* +y° < R,
¥ HEpeH!uctB.nIH ao mmm.uputmnx abo cepruHuX KOOpPIHHAT 00UHCIRTH IHTErPATH:

a]I::Er :|. -:i't_[d;, E]-J'.:.tr ‘[ ::h[ [ +p? :i:
=i |=ar"
N -Ifm-ﬂrd},“-}:-l-v{:! +},:- + =7

] ]

=2

6. 3mafiTa noomy ofnacti. obumexesol

_=1.

7. 3maftte naomy obaacti, obMewenol napabonami ¥ =+/x, y=2/x.

8. TlogsifiHeM inTerpypansam 3naliTi of'eM Tina, oiMexeHoro:

a) IommEHaMe x =4 i v =4 i napafonoinom ofepramns z = x" + 3 +1.

0) uHAlHOpaMH y = Jx, y=2% i nnomumaMm z=0i x+z=6.

9. O04HCARTH nromy Tiel YacTHHA noBepxHi 22 =x' + )" . Aka BApizaHa WHNTHIPOM
x4yt =1,

10. O6unecanTh muouty Tiel yacTunH nosepxui x° + v° +2° =4’ axa BHpizana WETIHIPOM
x*+y’ =R (R<a).

11. lloasifiram iHTerpyBaEsM IHARTH B.'ﬂl:rp.ﬂ.'.ﬂllﬂ'l'ﬁ uea'rp Mac OIHOPIAROT naockol dirypa.,

obmMeReHol BEPXHBOK MOTOBHHOK eTin =1, SKa CIHPAETRCA HA BEIHKY BiCh.

a’
12, OfunciaTs of'eM Tina, oOMEREHOTD NIOMIHHAM:
xty+r=4,xml, y=2x=0, y=0,zm0.
13. ObuscnaTH 06" eM Ting, OOMEKEHOTO MOBEPXHAMH:
z=4-y? z=y" +2 i mionmEaME ¥ =0, x=2.

14, ObuncanTi kpuBoniHiAnmrl inTerpan jr.n"t nel - myra napaGonk v = 2px, Axa sincivena

napabonow v = 2py.

x =gl —sinr)
I y=pll —cosr)
L

16. O6uncanTa KpuBotinifauni iHTerpan II_I.JII:'-I-{}'-I}E} BIMOBK MHID ¥ =x",
0

17. ObuncmnT kpusoninifinm inrerpat j_mﬁr +xdy nel -uBepts kona x = Rcost, y= Rsint,
i

15, OGuncnaTH KpRBomiHifmmd inTerpan Iﬁds ae [ - nepma apka nHknoiaH {

& T
Bia f, =0 mo ==

[8. 3a nonomorow kprsoaiHifHOTO iRTerpaty., 3nAlTH NaouTy etinca x = acoss. y = hsins .
19. IlepesipuTa, 48 3aNeHHTE “2:4]- -5y ;Ltt #(x7 =157 +6))ehy Bin opmm maaxy

ulTﬂl].'::."F-&HH.i HKINO He 3ANCHKATE, TO ODYHCHITE iHTerpan no muil AB. mo 3"emye ToukH
(0:0) i (2;2)

20, ObumemnTs no dopsyni lpika xpusoniniiiami inrerpan !'— x* v + xy’dy. ge C - xono
|

' +y" =a’ y nonatHoMy HanpaMKy.



21. MocmianTs Ha 30DKHICTE pa:
1+2 & 1+n

1 +n'

T

e o b +—+
}l

E I . 3*

| 1 1
e S

2In2 3ln3 7 ninn
22, JNochigaTe HAa a0ComMOTHY | YMOBHY 1DiKHICTE paa;

a}l-%+,,.+{—1}”'

i

I L)
0) == =1 ——+
3* =) (2n-1)
23, 3mailiTa inTepramh 30iKH0CTI paay | gocnigwmi Ba 6iEHICTE pAA Ha KiHUEX iHTepRATY
'-El-ﬁi.'-i'-'FFDﬂTi'

a) 1'——+ -|~I_'-I;|“I X,

2 a

X
ﬁ}x+—+ ch—F
2 n:10™"

24, 3a nonomMorown pamis ofuECTHTH:
a) Y70 3 Tounicrio no 0,001,
6) cosl0® 3 ToumicTo mo 0,0001.

08 et
Fl'.‘gl'
B) j

x

de 3 ToumicTIO fo 0,001,

25. Posxnacte m pag @yp'e dyuxmito f(x)=x (- <x<x).

Honarox 7
TIEPENIK NHTAHE | 3A0AY CHOMOT0 MOIYIBHOTO KOHTPOUTHO

Huaranns
. Teopia iMoRipROCTI.
Enements Teopil cnoayk.
Knacuuse i cTaTHCTHYHE 03HAYEHAR HMOBIPHOCT.
Teopema nogapanss fiMosipHocTel HECYMICHHX Mo,
Teopema MEOREHHA AMOBIPHOCTE HE3ANCHHHX MOTIH.
HsosipuicTs nosen xoua 6 omsiel mogii.
YmopHa fivosipricTs. 3anewni nonil. Teopesma Mupoxenns fiMosipuoctedi 3atemux nomii.
tbopyyna nopHol AMoRipHOCTI.
Dopuyvna baifcca.
©opuyna beprynni.
10). Jlokanena Ta inTerpatsia Teapemy Jlanmaca.
11. Teopema Ilyaccoma.
12, Ounimka piaxuacHnas BiARCCHOT 9acToTH Bia fsosiprocTi noaii.
13. HafliMoripuime 9ncio DoseR D04 B HEIATCHHHX BHIPOOYBAHEAX.
14, MaTtemaritsie cnoTisaHEA Ta oMo WIACTHROCT.

M, S R D L LA e



15.

16,
17.
18,
19,
20.

21

-
v

10.

11.

12

13.

14.

33

Hucnepcis Ta CepEIHBOKBANDATHUHE RIOXMICHHA JHCKPeTHOI BHNANKORO] BETHUMHH,
BAACTHROCT] AHCOEPCT.

[aTerpansna dVHEDIS poInoauTy. i BIACTHBOCTL

e pertiansna dyuxnis poanoginy. il BAACTHROCTI.

MartemarHune croJiBaHHS | JHCNEPCis HeNepepBHOT BHNATKOBOT BETHYHHH.

Hopumanesnit poznogin senepepsrol Bunanxkoso] senwaran. Kpuea [ayeca.

Hmonipricts RAyHeHREA HeNEpePRROT BHNATKOBOT BETHYHHH B 3a1aHu# iHTepRar.

[TiakmeyTi A8 rpankHi KocTi. 3R2TH HMOBIPHICTE TOTO, MO CYMA OYOK, 10 BHIATH MPABIIes]
NOPIBHIOE CEMH.

3anaqi

[pn 3na41 exiaMeny AMOBIPHICTE TOTO, IO CTYREHT OJEPHMTE “BiAMIHHO” Jopismwoec 0.5,
“aobpe™ — 0,25, “resanopimeao™ — 0,01, me 3'asuTRcA Ha exzamen -0.05. fAxa iiMoRipRicTE
toro. [l eTyaenT opepuTE NOINTHBAY OLiAKY”

Jing cereanizauii npo aBapi BCTAHOBIACH! (B3 HCIANCHKHO NPALFOIOMHX CHIHATIIETODH.
HmosipricTs Toro, mo nps asapil cnpaios nepumii cHruatizatop gopismoe 0,93, b apyruii —
0,9. 3paiity iMOBIPHICTE TOTO. M0 NPH ABapil COPAIEOC TUIBKH OIHH CHIHANIIATOP.

Y nepmift crepuaum € 2 Giaux 1 10 90pHEX KyAROK, ¥ Opyrif — 8 Oinmx 1 4 GopHEEX Kyanok. 3
KORHOT CKPHHLKH BHTAMHYAM N0 Kyaeli. Axa fiMosipHicTs Toro, mo obwasl Kyasks Ginoro
KOMLopy T

Tp# cTpinsill HEIANCKHO OOHH BiJ OOHOTO CTPUIAIOTE B Uik, H!{ﬂﬁipllim RIVIEHHE B LULTE
nepnM cTpiabiteM gopismioe 0.6, apyris = 0.7, a Tpetis - 0,75. 3uadiTe fiMosipHicTs X04 G
OMHOTO BAYMSHHS B Uidk, SKII0 KOXEH cTpiNelk 3pobHTs N0 0HOMY NOCTpLTY.

Crynent 3nae 20 i3 25 nurans nporpavy. 3uafite HwosipeicTs Toro, mo cTYOSHT 3Hac
IAITAHOBAH] oMY eK3aMEHATOPOM 3 NHTAHHA,

B ofuscnwoeansrii nadopatopil ¢ 6 apToMaTie § 4 HAMIRARTOMATH. ﬁuunipnicn. TOro. Mo 38
HAC BMKOHBHHS JEAKOT0 POIPAXVHKY SETOMAT He BHfze 3 namy nopismoe 0,95, a mgia
HanipapToMata — (.8, CryaeHT NpoBOIMTE POSPAXYHOK HA HABMAHHA NimiOpaHill XBHIHHI.
3naiiTi fiMosipHicTs TOTO, MO 10 3AKIHYCHHA POIPAXYHKY MallHHA HE BHILDE 3 Tady.

YHCno BaHTAKHHX ABTOMAIIMH, 10 NPOTAITKEITS 0 TPACE, HA AKHX CTOITh ABTOZANPABOMHE,
BITHOCHTECH [0 YHCAA JCKORHX ARTOMAIIHH, MO NPOIKDEAOTE N0 Till caMii Tpaci, ax 3:2.
Hworipuicts Toro, mo Gyie 3anpapasTHCA BaHTEAHA MamuHa, nopismoe 0,1; ma serkosof
ARTOMAMIHHK 1R AvopipHicTs nopiemoe 0,2, Jlo GeH30KOMOHKH mia'IXamH MUIA 3anpaskH
ARTOMAMHEHN. 3nafiTy AMOBIPHICTE TOFO, IO 1€ BAHTAKHA MALTHHA.

Humonipuicrs npopocranns waciuus gopismioe 0.9, Jlan gocniny siabepaots 6 Hacimus.
JuaitTa fiMosipHicT TOTO, M0 NPOPOCTE 5 HACTHHA.

Hsosipuicts wapomsenns xnomumka 0,51, 3maiie fimosipeicts Toro. mo cepen 100
HoBOHApOLEeHHX Gyae 50 xromIHKis,

ﬁmuuipﬂim noser nmomil v wowHoMmy i3 100 pesanesmHx sunpofosyveans mopismmoe (0.8,
Juafite AMOBIPHICTE TOTO, IO MOAIN 3"ABHTLCA He MeHINe 73 pas i we Ginsme 90 pas.

lprerpifi cknamaerses i3 1000 enemenTis, NPALIOIOMHX HEIANCKHO OIHH Bil OIHOO.
Hstomipricts siamosn Gyae-sxoro enesenta aopismoe 0,002, 3nafimn fiMosipricts Toro, mo
BIIMOBIATE 3 £NeMeHTH.

FuaiiTh 3aK0H POINOALNY AHCKPETHO! BHIANKOBOT BETHYMEN X - YHCI0 BHNAnaHs “repba” npu
JBOX MIKHAYRAHHAY MOHCTH,

3nafity ancnepcie | cepenHr KBAAPATHYHE BIINHNEHHA BENHYHHH ¥, AKA 34743 JAKOHOM

POZIIOELTY
SR BN L
p 030502

Brnanxoss peaHYHEA 300303 QRdepeHlianbHow GyHKICK



Onpux=0
Jix)=<2xnpu D<x<l
| mpu x > 1

3HafiTH AMOBIDHICTE TOTO, IO B PEIYNLTATI BHOPOGYRAHHS X MpHiME IHAYCHHS, [0
HATEHHTE inTepraty (0.3:1).

15. Hmosipricts nossn noail y komsomy i3 900 nesanewnnx srnpoSysans topismoe 0.5, 3uaiita
HMOBIPHICTE TOTO. MO BIIHOCHA YACTOTA NOABH NOIT BiIXHASETECA Bin 1T fmonipuocTi a
afCOMOTHOK BETHYHHOK He Ginbme wix ma 0,02

16. Biaain TexsitHOro KOHTPOMO nepepipse naptin is 10 getaneii. Hvosipricts Tore, mo aetas
cramgapraa, aopisaioe 0,75, 3naiith nafiiMoRipRie YHEIo CTAHIAPTHHX HCTATCH.

17. 3nafiTi MATEMATHYHE CNOTIBAHNE | JHCNEPCi0 BHNATKOROT BETHYHEH ¥, SKA 3a0aHa
IHTEr pATEHOIO hYHKIICD

Onpux<0

Fix)=qxnpu D<x <1
1 rpi x> 1

18, Maremarwune CnoMiBaHAS | cepeIfe KBAIPATHYHE BIXHISHHS HOPMATEHO PO3NOAINEHOT
BHMAIKOROT BETHYHHHE JOPIBHIOIOTE BLUNOBLAHO 10 i 2. 3nalite fiMosipaicTs Toro, mo B
Pe3VIETATI BENPOSYBAHHA ¥ NPHAME IHAYCHHA 3 inTepeany (12:14).

Hogatox 8

NMEPEMIK MATAHB | 3A1AY BOCEMOUD MOIYABHOID KOHTPOJTHD
Muranns

I. MaTemMaTHyHa CTATHCTHEA.

1. Tenepanena cyxynmicTs Ta BAGiIpxa. CTaTHCTHEHI pOINOILTH.

4. Ocnosxi xapaxteprcTakl Bubipen. [osarkorif | neHTpateiEil MOMEHTH.

3. CrarHcTHHHi omiHKH napamerpis. Heaimenicts, e eKTHBHICTS i cIpoMOMHICTL OLiHOK.

4. BunpaeneHa gECnepcia Sk HeIMIMEHICTR OLIHKA reHepaTkHol IHCHEpCil.

3. Josipamii iHTepBAT 1A MATEMATHYHOTO CIOTIBAHHA.

6. [lepesipka cTaTHCTHYHHX rinoTes: NMpo HMOBIPHOCTI, Mpo cepemui, Npo pisMicTs aMcnepcii,
PO BHTIA POIMOILTY.
Epementn Teopil kopensuii ta perpecii. BuGipkossii koediuicnt wopemauil, suGipxose
PIBHANHS npamol JiHil perpecit.

8. Heninifina xopeasuia.

II. Enesenty onepamifinoro yHeneHus.

9. [Tlouatkosa dyusuia ta it 200pamenns. Jobpamenns dyuknili o(r), sins, coss .

10. Baactesicts ninifinocTi so0pamenns. Teopema vilenns Ta i 38CTOCYRARHA.

11. Madepennionanns 3o6pasenHs.

12. 3obpamenns noximanx. Tabamus gesxux sobpakent i pixnopiaRNX opurisatis.

13. Oneparopme piBHAHEA 18 1AHOTO THQEPEHIIATEHOTO PiBHAHHS,

14. Posp’ssypanus Meepesiiatsyuy PiBHARE Ta IX CHOTEM ONepamifinmm METOI0M.

15. Teopemn sropTaHAs Ta 3aniIHEHAN,

16, Measta-yuxnia 1a I so0pasenns.

3apaui
|. Bubipka 2agasa y BHOi po3NoNiny 4acToTH
x 478 12
52 3 10

Jnafita pornonia piaHocHOT YacTOTH,
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2. 3uaite emnipiany ynkuio no 3azasoMy po3nogity BuGIpEM | HaxpecaHTH rpadik wic

x 23 7T 8
nl13 2 4
3. Peaynerath oberemenns 20 poann no wHeTy wicHis TaxHil: 2; 5; 3:4: 1: 3: 6: 2: 4: 3: 4: 1: 3;
5:2: 3 4 4 3 3 Banucarw papianifinmil pan, noGyIyRATH NONITOH BUTHOCHHX YACTOT i
HAKpecTHTH rpadik.
4. Binomi spomal (y nenTHepax Ha ofmH rextap) 8 20 rocnogapersax;
13,9; 12,4;13,1; 6,3; 11.8; 11.6; 10,5; 10.4; 10,6; 11.3; 15,1; 11,7: 11.3; 10.2; 11,0; 10,7; 8.2;

9.6; 10.2: 15.1. Mobyaysars ricTorpaMy BIAHOCHHX 9acTOT.
5. Bubipxopa cyKYNHICTE 3IAHA CTATHCTHYHAM 3AKOHOM POSNOTLTY:

xl 2 3 4
n 20 15 10 5
3naftte Bubipkosy cepenmio i embipkoBy mHcnepcito i BEOIpKOBE CepelIHE KBANPATHHHE

BILAXHICHHA.

6. Y pesynbTari n'ATH BHMIPIB ToRsHEE cTepmHd (Ber CHCTEMATHYHHX NOMHIOK) OTPHMAH
pesyastati: 92, 94, 103, 105, 106. 3naliTh subiprosy | BENpaRIeny Incnepciio.

7. Mepexoasum 10 YMOBHHX BADIARTIB IHANTH BHGIPKOBY CEPEIIO N0 JAHOMY POIMOLLTY
BHOIPEH:

x, 2560 2600 2620 2650 2700
m, 2 3 10 4 l

8. BHnagkopa seiMqMHa POIMONLICHA HOPMANLHO i3 BiZOMHM CEpPEHIM KBAIPATHUHHM
BLIXHACHHAM o = 4. Jnaitth fosipunil iHTepBan 418 OWIHKH MATEMATHYHOID CIIOTIBANHS,
Ko sabiprosa cepeans X = 18,81, o6'em subipks n = 64 i magifimicTe ¥ = 0.95.

9. Bunaakoka senwumsa posnofinesa Hopmankno. [lo of’emy subipkn n =16, subipose
cepeane X =202 i “sunpasieHe” cepelHe KBANpaTHuUHe migxunenns s =08, inalite
AOBiPUHi IHTEPBAT ATH MATEMATHIHOIO COONIBAHASN, AKIO HaifinicTs ¥ = 095,

10. Metomom soGyrey auaiitn erbipkosy cepelmio i THCHepCiio N0 JaHOMY POINOALTY
BHOIpEH:

x, 1214 16 18 20 22
n 515 50 16 10 4

11. 3nafiTy sxbiproerii koedimicnT kopensuii i srGipkope pispgnng Ninil perpecii » wa x no

AaHift kopeaAmiinil Tabmmi

vy |20 |25 30 | 5 (40 [g
T R [ e = T
26 - 8 10 |- - 18
[3& [=. |- 32 |3 |9 |+
T3 E PO S )
56 - | - e | 5 | 6
|4 I 14 46 | 16 :zu | n=100

1 :
12. Mo nasomy sofpaxenmin Fi(p) = m THafiTH OpHriHan:



. |
Sy e F = —_—— - /
a) F(p) = R 6) F(p) {pm
13. 3uaiitn 306paxenns Gyuxmii:
a) f(f)=sin’t, 6) fin=e"ch3r.

14. Onepauifinms MeToZ0M IHANTH SACTHHHME Po2B’#20K AN(epeHIiATLHAY PiRHAHE:
a) x"+2x'+x=cost, mxmo x(0)=0, x(N=0.

6) x"=x"=t¢', mExmo x(0)=0, x(0)=0.
15, Poagp's3aTH CHETeMY MH(epenliATEHHY PIBHSHE ONepallifiHEM METOR0M:

x=-y=10
H:I{ o » Ao x(0)=0, wi)=1
'+ =

yY=x+y
E:{ oy g xmo x(0)=1, ¥(0)=0.
y=x'=f

Pofouy nporpamy ciaamm gouent banora C.1. i crapumii suxnanes Hlnesnk T.b.



