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OcBiTHs nporpamMa «ArpoimxeHepis».
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1. Onuc HABYAJBLHOI JUCIHUILIIHHA

Buima marematuka

I'any3b 3HaHb, HAPSIM MIATOTOBKH, CNIEHIAJBHICTH, OCBITHbO-KBaJi(ikamiiHui

piBeHb

OcBiTHRO-KBaMIPiKaLIHHUN PiBEHb bakanasp
["anmy3b 3HaHBb 20 «ArpapHi HayKu Ta MPOJOBOIHCTBOY
CrermaipHICTh 208 «ArpoiHKeHepis»
Cremiam3zanis

XapakTepuCcTHKA HABYAJIbHOI AMCIHUILIIHA
Bun OO00B’s13k0Ba
3arajpbHa KUIBKICTh TOJIMH 150
Kinbkictes kpeautiB ECTS 5
KisbKiCTh 3MICTOBUX MOAYJIIB 5

Kypcosuii npoekt (poboTa) -
(SIKIII0 € B HABYAJILHOMY TLJIaH1)

dopma KOHTPOJTIO Icniut 1cemectp

IHoxa3HMKHN HABYAJIBLHOI JMCHUILIIHM U1 ICHHOI Ta 32049HO0I GopM HABYAHHSA

JieHHa opma 3aouHa Gopma
HaBYaHHS HABYaHHS

Pix miaroroBku 2023 - 2024 2023 - 2024
Cemectp 1 1-2
JIekmiiiai 3aHATTS 30 ron. 12 ron.
[IpakTryHi, ceMiHAPCHKI 3aHATTS 60 rox. 12 ron.
JlabGopaTopHi 3aHATTS
Camocriitna pobota 60 ros. 126 ro.
[HauBiyanbHI 3aBIaHHS
KinbKiCTh THKHEBUX ayIUTOPHUX 6 rox. (I cemectp)
TOJIMH JUTsI IEHHO1 (hOpMY HaBYAHHS:




2.MeTa, 3aBJaHHA Ta KOMIIETEHTHOCTi HABYAJIbHOI JUCIMILITiHH.
Hucuumiina «Buia maTemaTkay € He TUIbKU MOTY>KHUM 3aCO00M PO3B’I3aHHS
NPUKIIAJHUX 33]a4, aJie i eJIeMEHTOM 3arajbHOi KyJbTypH MallOyTHHOTO (haxiBII.

Merta. /lucuumiina «Buia MaTemMaTuka» € 4aCTHHOIO TEOPETHYHOI MiATOTOBKH,
0e3 sKOi HEMOXJIMBE BUBYCHHS AUCIUILIIH TNpodeciiHoro crnpsiMmyBaHHs. BuBueHHS
aUuCIMIUTIHY «Builla MmaTemaTnka) CTaBUTh 32 METY BUXOBAHHS Y CTYICHTIB MPUKIIAJTHOT
MaTeMaTH4HOi KyJNbTypH, (opMyBaHHS 3HAaTHOCTI MO JIOTIYHOTO MHCIEHHS, IO
CTUMYJIIOE PO3BUTOK 1HTEJIEKTY 1 3110HOCTEH CTYICHTIB.

3apnannsi. Hamatu miarotoBky 3 BHINOI MaTeMaTHKH, SKa JIO3BOJUTH
CTyJICHTaM: OBOJIOJITH OCHOBHHUMHM METOAAMHU JOCHIDKEHHS 1  PO3B’SI3KY
MaTEeMaTUYHUX 3aJ]la4, HABUYUTUCh CAMOCTIMHO MOMIMOJIIOBATH CBOi MaTeMaTH4YHI
3HAHHS Ta MPOBOJIUTH MaTEMaTUIHHUH aHaJI3 MPUKIATHUX 3a/1a4, 3100yTH TCOPETHUIHI
Ta MPAKTUYHI HABUYKH, HEOOX1THI IS PO3B’sA3aHHSI CKJIQIHUX CIeliali30BaHUX 3a]1a4
Ta BUPIIICHHS PAKTUYHUX MPOOJIEM y raixy3i arpoiHKeHepii.

VY pe3ynbTari BUBYEHHS AUCLUILTIHYA «BHIlla Ta npuKiIagHa MaTeMaTHKa CTYACHT
IIOBUHEH 3HATH:

- O3HAYeHH$, TeOpeMu, (OPMYIIH 3 OCHOBHUX PO3IUIIB BULIOI MATEMAaTHKU;
- POJBb 1 MiclIe MATEMAaTUYHUX METOIB MIPHU PO3B’sI3aHHI MPUKIAIHUX 3a/1a4; BMITH:
- BUKOPHUCTOBYBAaTM MaTE€MaTH4YHI Teopii, METOAM Ta NPUHOMHU MJs JOBEIACHHS
MaTeMaTUYHUX TBEP/KEHB 1 TEOPEM;
- BUKOHYBATHU 3aBJaHHs, CHOPMYIbOBaHI y MaTeMaTHUHIN GopMi;
- BH3HAYATH ONTHUMAJIbHI QJITOPUTMH JJI1 BUKOHAHHS YHCEIBHUX PO3PaxXyHKIB; -
CaMOCTIITHO OnpallbOBYBaTH MaTeMaTUYHY JITEPATypy.

Ha0yTTs1 KOMIIETEHTHOCTEIA:

CrannapT BUIOI OCBITH Y KpaiHu st mepiioro (0akaiaBpCchbKOT0) piBHS raixy3i 3HaHb
20 «ArpapHi HayKd Ta MpOJIOBOJIbCTBOY», CHEIaIbHOCTI 208 «ArpoiHXeHepis».
3aTBep/KEHO Ta BBEJICHO B JIIF0 Haka3oM MIHICTEPCTBA OCBITH 1 HAyKu YKpaiHU Bif
05.12.2018 p. Ne 1340.

https://nubip.edu.ua/sites/default/files/u284/208 agroinzheneriya 2.pdf

3riJIHO IOTO CTAHJIAPTY CTYACHT MOBUHEH Ha0yTH TaKi KOMIIETEHTHOCTI:
InTerpanibHa KOMIETEHTHICTh:

31aTHICTh PO3B’sA3yBaTH CKJIAJHI CIIeliali30BaHi 3a/1a4l Ta MPaKTUYHI TPOOJIeMH Y
ragy3i arpornpoMHCIOBOTO BUPOOHUIITBA, IO Tiepedavae 3aCTOCYBaHHS MIEBHUX 3HAHb
Ta BMiHb, TEXHOJIOTIYHUX METO/IIB Ta MPUHOMIB 1 XapaKTePU3YEThCSI KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB.



3arajbHi KOMIIETEHTHOCTI:

3K-6. 3gaTtHicTh BUOMpATH 1 BAKOPUCTOBYBATH MEXaH130BaHI TEXHOJIOT1i, B TOMY
YHCIIl B CUCTEMI TOUYHOTO 3€MJIEPOOCTBA; MPOEKTYBATH Ta YIPABIATH TEXHOJIOTTUHUMU
mpolecaMd W cCUCTeMaMH  BUPOOHMIITBA, TEPBUHHOI OOpOoOKHM, 30epiraHus,
TPAHCIIOPTYBaHHS Ta 3a0€3MEeUeHHS SIKOCTI CUIBCBKOIOCHOJAPCHKOI  MPOJYKIIT
BIJIMTOBITHO 10 KOHKPETHUX YMOB arpapHOTO BUPOOHHIITBA.

B pe3ynbTaTi BUBYEHHS AUCHUILUTIHYA CTYICHT JI0CSTA€ pe3yJibTATiB HABYAHHS:

PH-3. VYcBimomioBaTH IIHHICTh 3aXHCTy HE3QJICKHOCTI, TEPHUTOPIabHOL
IIIJIICHOCTI Ta IEGMOKPATHYHOTO YCTPOIO YKpaiHHU.

3. IIporpama Ta CTPYKTypa HABYAJIbHOI JUCHMILIIHYU JJI51 IOBHOT0 TEPMIiHY
JAEHHOI (3204HOI) popMHU HABYAHHS.

IIporpama HaBYAJBHOI M CIUILTIHH
Buma maremaruka
I cemecTp
3microBuii Mmoayab 1. EjemenTH JIiHIAHOI Ta BeKTOpHOI anredpu. EjemeHnTH
aHAJITUYHOI FreoMeTpii.
Tema nekiifinoro 3auaTTs 1. BusHauHMKY, MaTpHIll, CHCTEMHU.

Tewma nexuiitHoro 3aHarTs 2. Bekropu. CkansipHHii, BEKTOPHUM, MilIaHUI JOOYTKU
BekTopiB. basuc. Po3kian Bektopa 3a 6azucom.

Tema nekiifinoro 3ausatTs 3. CUCTEMU KOOPAMHAT Ha IJIONIMHI Ta B IPOCTOPI.
[Ipsma Ha ruomuHi. [lnonuHa 1 npsiMa y mpocTopi.
Tema nekiiiinoro 3ausattsa 4. Kpusi gpyroro nopsiaxy.

3micToBuit moayas 2. Berym g0 maremarudHoro anadizy. udepenHuiajibHe
yucaeHHs PyHKUIT OIHi€l 3MIHHOI.
Tema nekiifinoro 3ausatTs 1. @ynkiis. ['panuis GyHKITI.

Tewma nexmiinoro 3anarts 2. [loxigna 1 gudepenirian GyHKIlT ogHi€T 3MIHHOT.
Tema nekiiiHoOro 3aHATTS 3. 3aCTOCYBaHHS MOXITHOT O OOYHMCIEHHS TPaHUIIb
(npaswiio Jlomitans). [ToBue mocmimkenns ¢ynkiii. [loGynosa rpadika GyHkiii.

3micToBuii moay.ab 3. InTerpaabHe yncaeHHs: GyHkKuii oaHiei 3MiHHoI Tema

sexkiiaoro 3augarta 1. KoMiuiekcHi ducia.

Tema nexuirinoro 3ausaTTs 2. HeBuznauenuii interpai. MeToau iHTerpyBaHHS.

Tema nexuiitHoro 3ausATTS 3. Busnauenuit interpan. ['eomerpuuni Ta (i3uuHi
3aCTOCY-BaHHS BU3HAYEHOTO 1HTErpasa.



3micToBuit MmoayJb 4. /IndepenuianbHe Ta iHTerpajgbHe YMCJICHHS (YHKIIH
0araTboX 3MiHHHUX.

Tema nekuirinoro 3ausaTTs 1. Ilomarta ¢yHkuii G6aratbox 3MiHHHMX. YacTuHHI
noxijHi. [Touuii nudepeniian. Iloxiani Ta nudepeHItianyd BUIIMX MOPSIKIB.

Tema nekuiitHoro 3anarta 2. Exctpemym ¢yHKIii aBox 3miHHHX. Haiibinbiie i
HaliMeHIIIe 3HaueHHs GyHKIIIT B 3aMKHEH1 MHOKUHI. [loxiaHa 3a HanpssMKoMm. ['pajieHT

byHKIIii.
Tema nekmifinoro 3ausatts 3. [ToaBiiHMI 1HTErpasl Ta HOTO 3aCTOCYBaHHSI.

Tema nekuiiinoro 3aHaTTss 4. KpuBomiHiiiHi iHTerpasm [ Tta I pomy Tta ix
3aCTOCYBaHHS

Tema nexuiiHoro 3aHsaTTs S. Busnauenuii inTerpan. Metoau i1HTErpyBaHHS.
HesnacHi inTerpanmu.

3microBuii MoayJb S. JludgepenuiajabHi piBHAHHSA. Paau.
Tema nekifinoro 3ausarts 1. JludepeHmianpHl piBHSIHHS MEPIIOTO MOPSIKY.

Tema nexmiitHoro 3anstts 2. JliHiMHI qudepeHiianbHi piBHIHHSA 2-TO TOPSIKY 31
ctanumu koediuientaMu. CrucremMu 1udepeHiaibHUX PIBHSAHb

Tema nekmifinoro 3aHsATTA 3. UYucnoBi psaud. 3HAKO3MIHHI PsiAu, aOCOJIOTHA Ta
YMOBHA 301KHICTh. 3HAKOTIOUEPEXKHI psAZIv, 03HaKa JIelOHIa.

Tewma nexiinoro 3anatts 4. @yHkIioHaNbHI paau. CTereHeBl psiu.

Tema nexmiitHoro 3aHaTTs 3. TOYKOBI Ta IHTEpBAJIbHI OIIHKW IapaMeTpiB
PO3MO/ILTY TeHepaIbHOI CYKYITHOCTI.

Tema nexmiinoro 3anarts 4. [lepeBipka ctaTucTHUHUX Tinote3. Kputepiit
[Tipcona.



CTpyKTypa HAaBYAJBHOI M CHUILIIHA ISl IOBHOTO0 TEPMIiHY I€HHOI (32049HOI)

(popMHu HABYAHHSL.

KinpkicTs roquu

neHHa gpopma

3aouHa ¢opma

Hazu 3Mi§TOBHX ; g y TOMY YHUCJI1 o y TOMY YHUCJI1
MOJYJIIB 1 TEM = § ?c:: % L‘S E g § 2;2: % E E 2
= c = c
1 21 3 (4 ]5]|6]| 7 8 9 | 10| 11}12]13] 14
I cemecTp
3micToBuii MoayJib 1. EleMeHTH JiHIHHOI Ta BeKTOPHOI ajredopu. EnemenTn
aHAJITHYHOI reoMeTpii.
Tema 1. Buznaunuku, 1 8 2 | 4 2 5 5
MaTpHUIIl, CACTEMH.
Tema 2. Bexropu. 2 8 2 |14 2 17 1 16
CkanspHui,
BEKTOPHUH,
MIIIaHUH TO0YyTKH
BEKTODIB.
bazuc. Po3knan BekTopa
3a 6a3HCoM.
Tema 3. Cuctemu 3 8 2 |14 2 7 1 6
KOOpAWHAT Ha
IUTOIIMHI TA B
npocropi. [Ipsma Ha
rtoinuHi. ITnommHa 1
npsiMa y mpocTopi.
Tewma 4. Kpusi npyroro | 4 7 1 |4 2 9 1 8
NOPSAKY.
[ToBepxHi npyroro
MOPSZIKY (CaMOCTIIHO).
Pazowm 3a 3micToBUM 31 7 |16 8 34 1 23
MoxyJieM 1

3micToBuit Moay.b 2. Beryn 10 MmaTeMaTHYHOro aHaddizy. /{udepeHuiajibHe YUCICHHS

$yHkuii ogHiei 3MiHHOT




Tema 1. Oynxis. 519 2 | 4 3 14 12 |2 10
['panuis QyHkiii.
HenepepBHicTh
GyHKII#. (CaMOCTIIHHO)

Tewma 2. [ToxigHa i 6 9 2 |4 3 8 8
nudepeniian GyHKIil
OJIHI€T 3MIHHOI.

Tema 3. 3acTtocyBanHsa | 7 9 2 |4 3 14 12 |2 10
IMOX1IHOI 10
00YMCIICHHS TPAaHUIIb
(mpaBuiio Jlomitans).
[ToBHE HOCHIKEHHS
¢byukiii. [TobynoBa
rpadika QyHKIIi.

Pa3om 3a 3MicToBUM 27 6 12 9 62 4 |7 51
MOJTyJIEM 2

3micToBuiit Moay.b 3. IHTerpajbHe yncjeHHs PyHKIII OAHi€Tl 3SMIHHOT

Tema 1. Komruiekcui 8 6 1 2 3 5 5
YHcIIa.

Tema 2. 8 |10 |2 |4 4 10 |1 |1 8
HeBusnauenuii
iHTerpain. Meronu
IHTErpyBaHHS.

Tema 3. BuszHaueHuii 9 |10 |2 | 4 4 9 1 8
1HTerpal.
['eomeTpuyni Ta
¢b13nuHi
3aCTOCYBaHHS
BHU3HAYCHOTO
1HTerpaa.

HesnacHi iHTerpanu.
(camMOCTIifHO)

Pa3om 3a 3micToBUM 26 5 10 11 | 43 2 |4 37
MOJyJieM 3

3micToBuii Moay.s 4. [ludepenuiaibHe Ta iHTerpajbHe YncjeHHs GyHKuii 0ararLox
3MIHHHX

Tema 1. Iloustrsa 10| 8 1 4 3 8 1 7
byHKIIT 6araThox
3MIHHUX.
YacTUHHI ITOX1THI.
IToBHMI




nudepeHItia.
[ToxiaH1 Ta
nudepeHIiamm
BUIIUX TOPSKIB.

Tema 2.
Exctpemym
byHKIIT ABOX
3MIHHHUX.
Haiibinbire i
HaWMEHIIIC
3HAYEHHA (PYHKIIIT
B 3aMKHCHIN
MHO>KHHI.
IToxigHa 3a
HaIPSMKOM.
['panieHT QyHKIIII.

11

Tema 3. [loaBiitHU#I
1HTEerpaj Ta Horo
3aCTOCYBaHHSI.

[ToTpiitHuit
IHTErpaj Ta Moro
3aCTOCYBaHHSI.
(camMOCTIifHO)

12

17

17

Tewma 4. KpuosiHiiini
interpamu I a Il pony
Ta 1X 3aCTOCYBaHHS

12

Pa3om 3a 3micToBUM
Moxayiem 4

29

10

15

39

27

3micToBuit Mmoay.s S. /In

(depenuianbHi piBHsAHHA. Psaju.

Tema 1.
HudepentianpHi
PIBHSIHHSI TIEPIIIOTO
MOPSIIIKY.

13

10

2

4

4

9

1

Tema 2. Jliniitui
nudepeHIianbHl
PIBHSIHHSI 2T0 TIOPSAKY
31 CTaTUMU
Koe(imieHTamu.
Cucremu

13

10




nudepeHLiaIbHIX
PIBHSIHB
Tema 3. Yucnosi 14| 8 2 |2 4 9 8
psian. 3HaKO3MIHHI
psiau, abcooTHA Ta
YMOBHa 301KHICTb.
3HaKOMOYEpeKHi
psiau, O3HaKa
JlenOHinA.
Tema 4. 151 9 2 |2 5 14 |1 13
DyHKIIIOHAJIBbHI
psiau. CrerneHesi
panu. Psanu @yp’e.
(camOoCTIifHO)
Pazom 3a 3micToBUM 37 8§ |12 17 48 |2 44
MOJyJIEM 5
Pa3om 3a I cemectp 150 | 30 | 60 60 150 | 4 114
4. Temu ceMiHAPCHKHUX 3aHATH
No Hasa Temu KinbkicTh
3/m ["onun
1
2
5. TeMu npakTUYHUX 3aHATH
I cemecTp
No Hasa Temu KinbkicTh
3/m ["oqun
I moxynb. EneMeHTH JIiHIHHOI Ta BEKTOPHOI aJIred0pu.
EnemenTH aHAJITHYHOI reoMeTpil

1 | O6GuucieHHsI BUBHAYHUKIB. 2

2 | Aii man matpuusamu. ObepHeHa marpuils. Panr matpui. 2

3 | Po3B’s13yBaHHs CUCTEM JIIHIHHUX PiBHSIHBL MeTog0M Kpamepa, 2

metoaoM ["aycca, MeTogoM 0O6epHEHOT MaTpHIIi.




4 | Jliniini oneparii Haj BekTopamu. CKanspHuii J0OyTOK
BEKTOpiB. BexTopHuii, Mimanuii 100yTKHA BEKTOPIB Ta ix
3aCTOCYBaHHSI.

5 | Po3knaz BekTopa 3a 6a3ucom.

6 | PiBHsHHS npsMOi Ha TUIOUTMHI. B3aeMHe po3TairyBaHHS IPSIMUX.
Kyt Mix mpsiMumu.

7 | PiBHsIHHS npsAMO] 1 IJIOMMHY Y TipocTopi. B3aemue
pO3TalyBaHHS IUIONIUH 1 MPSAMUX.

8 | Kpusi apyroro nopsiaky. 3BeieHHs piBHSIHb KPUBUX 2-TO
MOPSIZIKY 1O KAHOHIYHOTO BUTY.

9 | IloBepxHi APyroro NOpsaKy.

II moayJib. BeTyn 10 MATEeMATHYHOTO aAHAJII3Y.
Ju¢epenuiajbHe YucaeHHS QYHKUIL OXHIET 3MiHHOI

10 | OOuucneHHs rpaHullb QyHKIIII.

11 | JocmimkeHHs QyHKIIT HA HEMEPEPBHICTh

12 | OOuucneHHs noxigHUX QyHKUINA. ['eoMeTpuunmii Ta piznyHui
3MicT noxiaHoi. udepeniiitoBanHs HEIBHUX Ta TapaMETPUUHO
3ananux QyHkuii. Jlorapupmiuyna noxigHa.

13 | Audepenmian dynkmii. [Toxigni 1 nudepeniiaig BUIAX
HOPSAJIKIB.

14 | IlpaBuiio Jlomitamns. PO3kpuTTS HEBU3HAYEHOCTEH.

15 | MonoToHHICTh QyHKIIIT, ekcTpeMyM GyHKIii. Hait0inbIme 1
HaliMeHIe 3HaYyeHHs (QyHKIIIT Ha BIAPI3KY.

16 | Omykiicts rpadika GyHkii. [ToBHe gocaimkeHHs QyHKITII.

III moayJb. IHTerpanbHe YncjaeHHA (PYHKUII OAHi€l 3MIHHOL

17 | Hii Haq KOMIIJIGKCHUMH YUCIAMHU.

18 | Meroau oOuncaeHHS HEBU3HAYEHUX THTErPaTiB
(6e3nocepeHe IHTETPYBaHHS, METOJT 3aMIHU 3MIHHOI, METO]I
IHTErpyBaHHs YaCTUHAMM).

19 | InTerpyBanHs paiioHaIBLHUX JIPOOIB.

20 | InTerpyBaHHSI TPUTOHOMETPUYHMX Ta 1ppalliOHATBHUX BUPA3IB.

21 | OOuucneHHs BU3HAUYCHUX 1HTErpaiiB. ['eoMerpuuHi Ta QpizuyHi
3aCTOCYBaHHS BU3HAUEHOTO 1HTErpaJa.

22 | HeBnacHi interpamu I ta Il pony.

IV moayas. udepenuiajbHe Ta iHTerpajbHe YUCJIEHHSA
(pyHKuin 6ararb0X 3MiHHUX
23 | O6nacTs BU3HaYeHHs QyHKIIIT 6ararbox 3MiHHUX. [ paHuiis i

HeTepepBHICTh. YacTHUHHI TOX1HI.




24 | ExctpemyM ¢yHKIIT ABOX 3MiHHUX. HaltOinbiie 1 HaliMeHIe 2
3Ha4YeHHs (PYHKIII] B 3aMKHEH1# MHOXUHI.

25 | IoxigHa 3a HanpsimoM. ['pagieHT QyHKIII. 2

26 | OOuuciaeHHs NOJBIMHUX 1 MOTPIMHKUX 1HTErpasiB. 3aCTOCYBAHHS. )

27 | Obuncnenns kpuBomiHiiHuX iHTerpaiis I ta Il poxy.

V moayJsb. IudepenuianbHi piBHsiHHA. Psam.

28 | dAudepenianbHi piBHAHHS MEPIIOTO MOPSAKY (3
B1JIOKpPEMITFOBAaHUMH 3MIHHUMH, OJTHOPIHI, JIIHIHHI, PIBHIHHS 2
bepnymi).

29 | dudepeniianbHi piBHSIHHS BUIIMX MOPSAJIKIB, 1110 JOMYCKAIOTh 2
MOHKCHHS TIOPSIKY.

30 | JliniiiH1 qudepeHuianbHl pIBHAHHSA APYTOro NOPSAKY 31 CTATUMU 2
koepimientamu. Cucremu qudepeHIiaTbHUX PIBHIHb.

31 | JocnimxeHHs Ha 301KHICTh 3HAKOIOJaTHUX YUCIIOBUX PS/IIB. 2

32 | HocnixeHHs Ha aOCOTIOTHY Ta YMOBHY 301KHICTh 2
3HaKO3MIHHUX psaiB. O3Haka JleitoHina.

33 | 3HaxopKeHHS 00J1acTi 301’KHOCTI CTETIEHEBOTO PSLY. 2
3acTOCyBaHHS CTEIIEHEBUX PSIIB.
Bceboro 3a I cemectp 60

6.Temu 1a00paTOPHUX 3aHATH
No Hasga temu Kinbkictb
3/m TOJIMH
1
2

7. KOHTPOJ/ILHI NUTAHHA, KOMILIEKTH 3aB/aHb JJIS BU3HAYEHHS PiBHA
3aCBOEHHSA 3HAHDb CTYJAEHTAMU

KoHTposbHI NMTaHHA 3 BUIIOI MaTeMaTUKH, I cemecTp

Marpuini Ta aii Hag MaTPHUIIMH.

Buznaunuku ta ix BractuBocTi.OO0UMCICHHS BUSHAYHHKIB 2-TO Ta 3-TO MOPSAKY.
MiHopwu Ta anredpaidHi JOTIOBHEHHS €JIEMEHTIB BU3HAYHUKA. BU3HAYHUKY BUIITUX
TOPSIAKIB.

OOGepHeHa MaTpulls Ta YMOBH 1i ICHYBaHHS. 3HAXO/PKEHHSI 00CpHEHOI MaTPHIIi.
Panr matpuiii Ta 10oro BIaCTUBOCTI.
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Cucremu JiHIMHUX piBHSAHb. OCHOBHI MTOHSTTS.

Meroau po3B’s3yBaHHS CUCTEM JiHIHHUX piBHsIHB. Dopmynu Kpamepa.

Meton 06epHEHOT MaTpHIli.

Meron I'aycca po3B’si3yBaHHS! CUCTEM JIIHIHHUX PIBHSHb.

JocmimkenHs cucteM JiHiHUX piBHAHB. Teopema Kponekepa-Kamemni.
OpHOPIHI CUCTEMHU JIIHIHHUX PIBHSHb.

3aranbHUNA PO3B’ 30K JIIHIHHOT HEOAHOPIAHOT CUCTEMH.

BexTopu, ocHOBH1 MOHATTS. JIOBXKHMHA BEKTOPa, OPT BEKTOPA, HAMPSMHI KOCUHYCH.
JIiniitH1 onepaiii HaJ BEKTOpaMU Ta iX BIaCTUBOCTI.

KonineapHicTh Ta KOMILIAaHAPHICTH BEKTOPIB.

JliniitHa 3anexHicTh BeKTOpiB. basuc. Po3kiaa BekTopa 3a 6a3ucom.

Koopaunatu Bextopa. Jlii Hax BeKTOpamu, 3aJaHUMHU CBOIMUA KOOPIAHMHATAMHU.
Ckansipauii 10OyTOK BEKTOpPIB, HOTO anredpaiuHi Ta reOMETPpUYH1 BIACTUBOCTI.
BekTopuuii 100yTOK BEKTOPIB Ta HOTO BJIACTUBOCTI.

Mimanuit 100yTOK BEKTOPIB Ta MOr0 BJIACTUBOCTI.

Cucremu koopamHat. lIpsmokyTHa nekapToBa cucTeMa KOOpIHMHAT, OCHOBHI
3anadl [IJICK Ha mommHi 1 B IpocTopi.

[TonsspHa cuctema xoopauHat. Ilepexin BiJl MOJISIPHOI CUCTEMH KOOPAMHAT [0
ITJICK, 1 HaBmakm.

PiBHsiHHS niHIT HA moNMHI. OCHOBHI MOHSTTSI.

KanoHiuHe Ta mapamMeTpuyHe PIBHSIHHS MPSAMOI HA TUIOUIMHI. PIBHSHHS NpaMoi 13
3aJIaHUM KyTOBUM KOE(IIIEHTOM.

PiBHSIHHA MpsAMOI, 110 TPOXOJUTH Yepe3 /1Bl TOUKH. PIBHSAHHS NpsiMOi y BIpi3Kax
Ha OCSIX.

PiBHSIHHA mpsAMOi, 10 TPOXOJIUTH Yepe3 3aJaHy TOYKY 1 Ma€ 3aJaHui BEKTOP
HOpMaJIi. 3arajbHe pIBHSHHSA MPSMOT Ta MOTO aHali3.

HopmanbHe piBHSHHS mpsMoi. 3BEIEHHS 3araJbHOTO PIBHSHHS TPSIMOi 10
HOPMAJILHOTO BUTJISINTY.

Biacranb Big Touku 10 npsiMoi. B3zaemHe po3millieHHs TPsIMUX.

Kyr ™Mbk 1gBoMa mnpsMUMH Ha ITUIONMHI. YMOBH TMapajelbHOCTI 1
NEePICHINKYIIPHOCTI IPSIMHUX.

Kpwusi apyroro nopsaky. 3aranbHe piBHSIHHS KPUBUX IPYTOTO MOPSIKY.

Eninc, iioro kaHOHIYHI PIBHSHHS Ta OCHOBHI XapaKTEPUCTUKH.

I'inepOoura, ii KaHOHIYHI PIBHSHHS Ta OCHOBHI XapaKTEPUCTHUKH.

[Tapabona, 11 KaHOHIYH1 PIBHSHHS Ta OCHOBHI XapaKTEPUCTUKH.

3Be/IeHHs PIBHSAHHS KPUBOI JPYTroro MOpsaKy 10 KAHOHIYHOTO BHUIY.

3aranpHe piBHSHHSA IJIOMIUHA, OCHOBHI BUTIAJIKU.

Pi3H1 BUAM piBHSAHB IUIOIIMHHU Y IPOCTOPi. BifcTanp BiJ TOUKH 10 MIOMIKMHU.

Kyt mix aBoMa IUIONIMHAMH, YMOBHM MapayieIbHOCTI 1 MEPHEeHIUKYJISIPHOCTI
TUTOLIHH.

Kanoniune 1 napaMerpuuHe piBHAHHS NpsiMoi y mpoctopi. [IpsiMa sk mepeTuH 1BoX
TUTOLIHH.
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67.
68.
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Kyr wMix faBoMa mnpsMuMH Yy TOpOCTOpl. YMOBH  MapaleiabHOCTI 1
MEePIEHANKYJISIPHOCTI TIPSIMUX.

B3aemHe po3rairyBaHHs IBOX NMPSMUX Y MPOCTOP1. YMOBA MEPETUHY ABOX MPAMHX
y mpocTopi. MUMOOXKHI TIPSIMI.

B3aemne posrtamnryBaHHA NpsMOi 1 IUIOMIMHU. 3HAXOJKEHHS TOUKH TEPETUHY
psIMOi Ta MJIOIIMHHU.

KyT M mpsiMOI0 1IJIONTUHOIO Y TIPOCTOPI.

MHOXUWHHU Ta orepariii Haa HUMHU. YHUCIIOBI MHOXKHWHH.

OyHKIIis Ta 1T XapaKTePUCTUKH.

UucnoBa nociioBHICTb. [ paHuIls YMCIOBOT MOCIIIIOBHOCTI.

['panuns @yukuii. Teopemu npo rpaHuii.

[lepmia 1 gpyra 4y0B1 I'paHULIl Ta iX 3aCTOCYBaHHS.

HeckinueHHo Maji Ta HECKIHYEHHO BeJIMKI BeNWYMHU. EKBIBaJEeHTHICTD
HECKIHUEHHO MaJuX.

Henepepsuicts ¢yHkiii. Touku po3puny.

BrnactuBocti HenepepBHUX (DYHKITIH.

3aiayi, 0 TPUBOAATE 10 MOHATTS moxigHoi. [loxigHa GyHKII.
['eomeTpuyHUil Ta MEXaHIYHUM 3MICT MOX1THOI.

[TpaBuna nudepenmiroBanns. [loxigna ckiaaanoi GyHKI.

Tabnuug noxigaux. JlorapudmiyHa noxigHa.

HudepeHnitoBaHHs HESBHUX Ta NapaMETPUYHO 3aAaHUX (PYHKITIH.
Hudepenmian gyHKuii Ta 1Oro 3aCTOCYBaHHS. .

IToxiaH1 Ta qudepeHIiaiy BUIUX TOPSIIKIB.

[IpaBuno Jlonitans. PO3KpUTTs HEBU3HAUEHOCTEH.

3acTocyBaHHA MOX1IHOI. Y MOBM MOHOTOHHOCTI (DYHKIIII.

Excrpemym ¢ynkuii. HeoOxinHa Ta JOCTaTHI YMOBH ICHYBaHHS €KCTPEMYMY.
HaiiOinpiie 1 HaliMeHIe 3Ha4eHHs] PYHKIi Ha BIIPI3KY.

OmnyxoicTs Tpadika GyHKIIT Ta TOYKK TIEPETHUHY.

AcumnroTu rpadika GyHKIIii.

Cxema nocnimxeHns hyakuii. [Tpukmamy.

[ToHsATTS IEpPBICHOT Ta HEBU3HAUEHOTO 1HTErpaa.

BrnactuBocTi HeBH3HAYEHOTO 1HTETpaia. TaOiHIlsl OCHOBHUX 1HTETPaIiB.
MeTtoau iHTETpyBaHHS y HEBU3HAUEHOMY IHTErpaii.

[HTeTpyBaHHS parlioHATbHUX (YHKITIH.

[HTeTpYyBaHHS 1ppalliOHATEHUX BUPA3IB.

[HTErpyBaHHs TPUTOHOMETPUYHUX (PYHKIIIH.

3anayi, 1110 TPUBOASTH JI0 TIOHSTTS] BA3HAYEHOT'O 1HTErpasa.

O3HaueHHs BU3HAYEHOTO 1HTEerpajga. Y MOBH MO0 ICHYBaHHS.
['eomeTpuyHUil Ta MEXaHIYHUM 3MICT IHTETpaa.

BiracTuBOCTI BU3HAaU€HOIO 1HTErpara.

[HTerpan 13 3MiHHOIO BepXHbOIO Mexero. dopmyna Herotona-JleibHina.
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Meroau iHTETpyBaHHs Yy BU3HAUeHOMY 1HTerpaii. [Tpuknaau.

['eoMmeTpuyHi 3aCTOCYBaHHSI BU3HAYEHOIO 1IHTETpaIa.

HeenacHhi interpamu I 1 I pony.

OyHKIi1 6ararbox 3MiHHUX. OCHOBHI MOHSATTSI.

['panuns 1 HenepepBHICTh PyHKIIIT 6araTboX 3MiHHHX.

YactuHHI TOXiAHI Ta AUPEPEeHIIHOBHICTh QPYHKIIIT OaraTboX 3MiHHHX.

[ToBHuii qudepenttian. YacTUHHI MOX1THI BULITUX MTOPSAKIB.

[ToxigHa 3a HampsAMKOM. ['paiieHT QyHKIII].

Exctpemym dyHkiii 1Box 3minHuX. HeoOximHa Ta JAocTaTHS ymMoBa ICHYBaHHS
EKCTPEMYMY.

Haii6inpie 1 HaiiMeHIe 3Ha4eHHs (PYHKITIT IBOX 3MIHHUX B 3aMKHEH1 MHOKHHI.
3acTocyBaHHS YaCTUHHUX MOXIAHUX Y MPUKIATHUX 3a]a4ax.

[Toasiiinuii inTerpai. [IoHsATTS iHTErpana Ta HOro BIACTUBOCTI.

OO6uucrieHHs MOABIHHOTO 1HTErpaja B AeKapTOBUX Ta MOJIAPHUX KOOPIAUHATAX.
['eomeTpuyHi Ta Pi3UyHI 3aCTOCYBaHHS MOABIHHOTO 1HTErpaja .

[ToTpiitamii iHTerpan. [IoHATTS 1HTErpana Ta HOro BIACTUBOCTI.

OO0uuclieHH TOTPIHHOTO 1HTErpaja B IEKapTOBUX, MUITHAPUYHUX Ta CHEPUIHHIX
KOOpJMHATAaX.

['eomeTpuyHi Ta Pi3UUHI 3aCTOCYBAaHHA MMOTPIMHOTO 1HTETpaia.

Kpusoniniiinuii interpai [-ro pogy. [ToHATTS 1HTerpana Ta Moro BIacTUBOCTI.
OO0uuncrieHHs KpUBOJIHIHHOTO 1HTerpana [-ro poay (pi3Hi BUMAIKH).
3acTocyBaHHS KpUBOJIHIHHOTO 1HTErpana [-ro pomy.

Kpusomniniinuii interpai II-ro poay. IlousTTs inTerpana i #oro BIacTUBOCTI.
OO6uuncnieHHs KpUBOJiHIHHOTO 1HTerpana [I-ro poay (pi3Hi BUMIATKH).
Kpusoniniinuii interpan II-ro pony. ®opmyna ['pina.

YMOBH HE3aNneXHOCTI KpUBOJiHIAHOTO 1iHTerpana Il-ro pomy Binx nHuUAXy
IHTErpyBaHHs.

3acTocyBaHHS KpUBOJIHIHHOTO 1HTErpana [-ro poxy.

HudepenuianbHi piBHAHHA. OCHOBHI TOHSTTSI.

HudepenmianbHi  piBHSHHA Tmepmioro mnopsaky. HemoBri nudepenmianbHi
PIBHSIHHSL.

HudepenitianbHi piBHSIHHSA 3 BIJOKPEMIIIOBAHUMHU 3MIHHUMU.

OnnopiaHi qudepeHItianbHl PIBHSIHHS MEPIIOTO MOPSIAKY.

Jliniiini qudepeHItianbHi pIBHSAHHSA Nepioro nopsaxky. PiBusuus beprysmi.
JudepenitianbHi piBHSIHHS BUIIUX TOPSIKIB, OCHOBHI MTOHSITTSI.

Jliniiini qudepeHItianbHi PIBHSAHHS BUIIUX TOPsAAKiB. CTPYKTypa po3B’s3Ky.
Jlinitini omHOpiAHI nudepeHiiasbHl PIBHSIHHS JIPYroro MOPSANKY 13 CTaluMU
KoedirieHTamu.

JIiHiitH1 HeogHOpPiAHI AudepeHIlianbHl PIBHSAHHS JIPYroro MOPSAKY 31 CTaIUMHU
Koe(iLieHTaMH.

Cucremu nudepeHIianbHUX PiBHIHb.

UYucnosi psau. OcHoBHI oHATTs. HeoOximHa ymoBa 3015KHOCTI pATY.



113. O3znHaku 301KHOCTI 3HAKOJOIATHIX YUCIOBUX PSIIB.

114. 3nHako3MiHHI Ta 3HaKomouyepexHi psaau. O3Haka JleOHuIIs.

115. AOconroTHa Ta yMOBHA 301KHICTh 3HAKO3MIHHUX YHCIIOBUX PSIIB.

116. ®ynkuioHaybHi Ta cTeneHel psiau. OCHOBHI MOHSTTS.

117. 306ixHICTH cTenieHeBUX psiB. Teopema Abemns. O6macTh 301KHOCTI Y.

118. BmactuBoCTi 301KHUX CTENIEHEBUX PSIIB.

119. Psamm Tetimopa i Makmopena. Posknan GyHKIii B cTenieHeBU psijl.

120. Po3knaan OCHOBHUX €€MEHTapHUX (PYHKIIIH.

121. 3acrocyBaHHS CTENEHEBUX PsAIB Y HAOIMKEHUX O0UHCICHHSIX.

122. Psagu @yp’e most »[-nepioanynoi QpyHKIII.

123. Psagm ®yp’e nns mapuux i HemapHux ¢yHkmi. 124. Pagu ®Oyp’e mus 21 -
NeploAUYHOT PYHKIIII.

KommuiekTn 3aBAaHb AJId BU3HAYCHHA piBHﬂ 3aCBO€HHA 3HAHDb

CTYJAEHTAMH
3aBnannsnl.
Tecr 1.1. Po3B’A3aTH HEPIBHICTH:
x 2 1
1 x 1(<0.
1 2 1
1 € (—o0; —2) U (0; +0)
2 X € (—o0;1) U (2; +0)
3 x € (2;5)
4 x € (1;2)
5 [H1a BigmIoB1ab
Tect 1.2. Po3B’s13aTH HEPIBHICTH
x 1 3
-5 1 3|<0
-5 1 x
1 [x€e(-3;5)
2 | x€(-53)
3 |x€(—o0;—5)U (3;+)
4 | x € (—o0;—3) U (5;+00)
5 | Inma BigmmoBigs
Tect 1.3. Po3B’AA3aTH HEPIBHICTH:
1 x
6 1 x|<0
8 1 x?
1 [xe(0;1)




x € (—=5;0)

x € (—5;5)

x € (—o0;0) U (1; +0)

W\ Wi

[ama Biamosias

Tect 1.4. Po3B’s13aTH HEPiBHICTH

1 1 -2
2 x x
3 0 «x

<0

x € (0;7)

x € (—0;0) U (7; +0)

x€(—=7;0)

x € (0;2)

(VI RIE~NIRTSRE S RE

[Hma BiAmoBiab

Tect 1.5. Po3B’s13aTH HEPIBHICTH:

w
w

X
1 1
0 2 x

<0.

(U

x € (—oo0; —2) U (0; +0)

x € (—0;2) U (3; +)

x € (2;3)

x € (—2;3)

D (W9 DN | =

[H1mra BiAIOB1aB

Tect 1.6. Po3B’A3aTH HEpPIBHICTH

INQUEINY

= =
p—

x € (—0;0) U (2; +0)

x € [-2;0]

x € [-2;3]

x € [-3;2]

(VRIS RE SR

[Hma BiAMOBIAL

1 -4 3

Tect 2.1. 3Haiitu 100yTOK Matpuip A-B, ne A = ( 5 1 0

1 A'B=(%53)11
2 A-B=(3 5)

o= (




ARTE
=)
5 [H111a BiAMOB1AB
3 =2
Tect 2.2. 3nHaiiTn 1006yTOK MaTpullb A-B, ne A = (; _32 i) B = (—1 0 )
1 4
' laB= (g —63)
a2
> | AB= (—34 é)
an-(9
5 [H1m1a BiAIOB1AB

2
Tect 2.3. 3HaﬁTHI[O6YTOKManHHBA'B,IIGA=(g _12 (1)),B=<4 —1).
5 2
1 n_(5 0
AB_(9 _4)
2 n_(3 7
AB=(3 1)
R} (5 7
- (Zz 1‘%2
4| \p-
aB=(, )
5 [Hma BiAMOBIAB
3 2 1 -
Tect 2.4.. 3HaﬁTH)106YTOKManHHBA'B,)IeA=(2 1 _1),B= 2 1).
—4 3
1 a_(7 0
AB=(g ,)
2 n_(—11 9
AB_( 6 8)
3 o (4 —10
AB—(9 _7)
4 (3 2
AB—(8 _4)
5 [H11a BiAIOBIAE
3 -1 —4 2 1
Tect 2.5. 3HaI7ITHI[o6yT0KManHuLA-B,z[eA=(1 ) 1),B= -3 1
1




Plas=(3 )

P las=(; o)

3 | AB= (_53 —14)
t | aB= (162 _23)
5 [H11a BiAIOBIAH

2 2
Tect 2.6. 3naiitn 100yTOK MaTpuib A-B, ne A = (3 —2 1), B = (3 4 )

1 0 2 5 _q
Las=(5 )
> an=(5 1)
las=( )
) A'B=(152 _03)
5 [Hma BiAMOBIAB

Tecr 3.1. Po3B’s13aTu cucremy piBHsAHb MeToaoM Kpamepa, MaTpuunum
MeTo0M, MeTooM ["ayca:
2x1 — X5 +5x3 = =5
3x1 + 2x, +4x3 =3
X1 tx,+2x3=1

(1,-1;2)

(2;1,-1)

(1;2;3)

(1,1;1)

D [ DN | =

IHma BiAMOB1AbL

Tecr 3.2. Po3B’s13aTu cucremy piBHAHb MeToaoM Kpamepa, MaTpuunum
MeToa0M, MeToaoM ['ayca:

3x1 +4x, + 2x3 =4

2x1 —3x, +x3 =8

X1+ 2xy +3x3 =3

(1,-1;2)

(2;1,-1)

(1,2;3)

(1,1;1)

(VI RE~NAVSRE SR

[H11a BiAIOBIAE




Tect 3.3. Po3B’si3aT cuctemy piBHsAHb MeToA0M Kpamepa, MaTpuuHUM
MeToa0M, MeToa0oM ['ayca:

2x1 +3xy, —x3=3

Xy +2x, +x3=5

31 — X, +2x3=6

(1,-1;2)

(2;1,-1)

(1;2;3)

(1,1;1)

(VI RIE ~NIRTORY S RE

[Hm1a B1iAMOBIAL

Tecr 3.4. Po3p’s13aTu cucremy piBHAHb MeToa0M Kpamepa, MaTpuuyHuM
MeToa0M, MeToaom ["ayca:

3%, +2x5 +x3 =3

2xX1 — X, —3x3 =7

X1 — X, —2x3=4

(1,-1;2)

(2;1,-1)

(1;2;3)

(1,1;1)

DN B (WD | =

[Hma BiAMOBIAB

Tecrt 3.5. Po3p’sa13aTu cucremy piBHAHb MeToa0oM Kpamepa, MaTpuuHum
MeTo0M, MeTooM ["ayca:
2x; +3x, +5x3 =1
3%, + x5, +x3 =2
4x, —x, — 2x3 =4

(1,-1;2)

(2;1,-1)

(1;2;3)

(1,1;1)

(VIR ~NIRTSRE SR

IHma BiAMOB1AbL

Tecrt 3.6. Po3B’sa13aTu cucremy piBHAHb MeTo10M Kpamepa, MaTpuuHuM
MeToa0M, MeTooM ['ayca:

2xy + 3xy +4x3 =3

31 — 2x, +3x3 =1

5x1 +2x, +7x3 =5

(1,-1;2)

(2;1,-1)

(1,2;3)

W N |-

(1,1;1)




‘ 5 ‘ [H111a BIZIMOB1/IB

Tecr 4.1. O6UHCIMTH IJIOULY NAPAJIEIOrPamMa, o0y 10BAHOI0 HA BeKTOpax d i

B,HKH_IO
- - > 7 - > - - S5 o T
d=p+24, b=3p- 44, Ipl=2141=1, v=(p;q) ==

6
13 (xB. 0/1)

10 (xB. 01)

7 (KB. 0]1)

9 (kB. 011)

DB (WD =

Inma BigmoBiab

Tecr 4.2. O6UMCIUTH ILIOILY NAPAJIEI0rPamMa, odyI0BAHOI0 HA BEKTOpax d i

b , axiio
N T

3p+44; 1pl=2141=1Lxyr (5:4) ==

—)=2—>_ —>_>=
a p—3q,b c

10(xB. 01)

21 (kB. 011)

17 (xB. 01)

15 (xB. 0/1)

(9B "NILTCRE S RE

Inma BignmoBiabL

Tecr 4.3. O6UHCIUTH ILIOIIY NAPAJIEI0rPamMa, odyI0BaAHOI0 HA BEKTOpax d i

-

b , axiio
- - > 7 - - - - 5 o T
d=3p+24, b=2p- 44, 18l =114 =2, v=(0:4) =

14 (xB. 011)

10(xB. 0/1)

16 (kB. 0/1)

18 (xB. 011)

(VIR "I RY SRR

Inma Bignosiab

Tecr 4.4. OGUHCANTH IJIOILY APAJIEIOrPamMa, oGy 0BAHOI0 HA BEKTOPaxX d i

E,ﬂKH_[O
- - - 7 - - - - 5 5 A
d=p+24, b=2p-3qG, Ipl =114 =2, v=(p:q)=z

8 (kB. 011)

5 (kB. 01)

10 (xB. 011)

7 (KB. 0]1)

DB (W DN |-

Inma Bignmosiae

Tecr 4.5. O6UHCAMTH IJIOULY NAPAJIEIOrPamMa, o0y 10BaHOr0 HA BeKTOpax d i

b , K110




- - - ¢ - - - - S5 o T
a=3p+m,b=p—q,mhﬂﬂm=l'F®m)=§

7 (KB. 0]1)

10(xB. o)

20(xB. 011)

15 (xB. 0/1)

(VI RE "L AL ORI

Inma BignmoBianL

Tecr 4.6. OGUHCIUTH ILIONLY MAPAJIEI0rpamMa, odyJI0BaHOI0 HA BEKTOpax d i

B,HKH_IO
- - - i - - - - 5 [
a=2p+&Lb=2p—4mIm=1Jm=Z'F@w)=g

8 (kB. 011)

16 (xB. 0/1)

10 (xB. 0/1)

14 (xB. 011)

(VB "IN SRR

Inma BignmoBiap

Tect 5.1. Y TpukyTHHMKY 3 Bepmiunamu A(4; —3), B(1; - 2), C(2; 5), piBHSIHHS
Mmeaianu BD mae Buriasa:

1 | x-3y-9=0

2x+y—-2=0

4x+3y-9=0

3x —2y-7=0

N | W

Inma BignmoBiabL

Tect 5.2. Y TpukyTHHMKY 3 BepmiuHamu A(4;- 5), B(1; 2), C(2; -3), piBHSIHHS
mexaianu BD mae Burasn:

2x+y—-9=0

2x—3y—-8=0

3x+y-5=0

2x—-y+7=0

N B (W N -

Inma Bignosiab

Tect 5.3. Y TpukyTHuKy 3 Bepuunnamu A(S; 2), B(4; —3), C(-1; 4), piBHssHHS
menianu BD mae surasm:

1 |3x+y-9=0

2x—3y-8=0

X+2y—5:0

Sx—-y-7=0

N A Wi

Inma BigmoBianL




Tect 5.4. Y TpukyTHuKy 3 Bepumiunamu A(3; 2), B(2; —3 ), C(5; 4 ), piBHSIHHS

menianu BD mae surasanm:

1 [2x+y-9=0

2x 3y—8=0

x+2y-5=0

Ix—-y-9=0

DN AW

Inma BignmoBianL

Tect 5.5. Y TpukyTHUKY 3 BepuumHamu A(2; -5), B(6; — 7), C(4; 1), piBHsIHHA

meaianu BD mae Burasn:

1 x—3y-10=0

S5x-3y-9=0

Sx+3y—-9=0

3x+2y—7=0

DN W

Inma BigmoBiab

Tect 5.6. Y TpukyTHHMKY 3 Bepmiunamu A(6; 4), B(4; — 1), C(— 2; 2), piBHSIHHS

meaianu BD mae Burasn:

1 |[x-3y-9=0

2x+3y—-1=0

4X+3y-9=0

2x+y-7=0

N A W

Inma Bignmosiab

Tecr 6.1. I'panuis GyHKii fim —“)(_34_1 JOPiBHIOE:
x—4

1 |1

0,5

0,25

0

N A W

Inma Bignosiab

x> —5x+6

Tect 6.2. 3HaliTu rpanuiio GyHKIII: im 4
x—2 X —

1 |1

0,5

0,25

2

DN W N

Inma Bignmosiae

Tect 6.3. 3HaliTn TpaHUIIO YHKITIT: lim Sm:x :
xX—> l‘g X




1

0,6

0,25

0

(VRIS SR

Inma BignmoBianL

Tect 6.4. I'pannist GpyHKIIT lim @ JOPIBHIOE :
1 |1
2 105
3 10,25
4 |2
5 | Imma BignmoBiab
Tecr 6.5. lim w :
=5 xT =25
1 |1
2 05
3 10,25
4 |3
S5 | Imma BignmoBiabL
sin7x

Tect 6.6 3HaiiT rpaHuL0 QyHKII: lim :
0 gretgSx

1 |1
2 0,5
3 10,25
4 |14
5 | Imma BignmoBiabL
Tect 7.1: 3naiiTu noxiany Big Gynkuii, 3ananoi nessuo: e’ = x? + y3,
1 r . 2x
y = ey —x2
2 ’ zy
y ex_3y2
3 e
y eY+3y?
4 _ 2x
y = eY—3y2
5 | Imma BignmoBiab

Tect 7.2: 3naiiTu NOXiAHY Bix PyHKII], 321aHOI HESIBHO: :

siny = 3x + y*




1. 3

Y = cosx—y
2 . 3

Y = Ccosy — 2x
3 _ 3

Y = cosx — 2x
4. 3

Y = cosy — 2y
5 | Imma BigmoBiagL

Tect 7.3: 3naiiTu noxiany Bix pynkuii, 3axanoi nessHo: Iny = x? — y

1 - 3y
Y Sy -1
) , xy
y “2-y
3 . 2xy
y =1—x
4 , 2xy
y “1-y
5 | Inmma BignmoBiab

Tect 7.4: 3naiiTu noxiany Big pynkuii, 3ananoi nessuo: x* + y* = x%y?

1| x(y*—-2x%)
= 2y2 — x2
2 | 2y*—x?
Yy = x(y? — 2x?%)
3| x(y*-2x%)
O D)
4 |  xy?-—2x?
Y Tyt
5 | Imma BignmoBiabL

Tecr 7.5: 3naiiTu moxigHy BiA pyHKUIl, 321aHOI HESABHO:

eY+xy=5
1 , _ S+xy
e+ x
2 r_ X
Y T T +x
3., =
Y T T o tx
4 | ,_ Y
=Y




‘ 5 ‘IHma BiANOBIAb

Tecrt 7.6: 3naiiTH MOXigHY BiA (PyHKUII, 321aHOI HESABHO:
x?y3 + cosy =3

1| 2x3y
Y=  3x2y2 +siny
2 | 2xy3
Y=  3x2y2 +siny
3| 2xy3
Y = 5in y — 3x2y?
4 | 2xy3
Y= 3x2y% + siny
S5 | Imma BignmoBiabL

Tect 8.1. 3naliT HeBU3HAYEHUI iHTErpaJI: j (4;;3 “ 3 + e"j dx
X"+

1 |5x* +arctgx —e*+C

x* +arctgx —e* + C

x* —arctgx +e* +C

xt—tgx+e*+C

N AW N

Inma BignmoBiabL

Tecr 8.2. 3naiiTu HeBU3HAYEHHMIT iHTerpan: | (3){2 +5" —ij dx .
X

1 3 5*
4x° + —In|x|+C
Inx
4
2 x*+5% - In5+—=+C
X
— 4] C
x° + S n|x| +
x° + —arccosx + C
In5
5 | Inmma BignmoBiab

o o 1
Tecr 8.3. 3HaliTH HEeBU3HAYEHMI iHTErpaJ: || 5x* —cosx + dx
2
1-x

1 |5x° +sinx+tgx+C

2 | x° — sinx + arcsinx + C

3 |x°+sinx +arctgx +C

5x* + tgx + arcsinx + C

5 | Imma BignmoBiaL




. oo ) 1
Tect 8.4. 3HaliT HeBU3HAYEHUI iHTErpaJI: _[(3 —sinx+— 1) dx.
X+

X
+ cosx + arctgx + C
In3 9
2 3* ]
—cosx + arcsinx + C
In3
32 - +tgx+C
COSX X
In3 9
4 3 t +C
— cosx — arctgx
In3 9
5 | Imma BignmoBiab
Tect 8.5. 3naliTn HeBU3HAYEHUI iHTErpaJ: I(ex +— —8x3j dx
COS X
1 |e*+5ctgx—x*+C
e* + 5tgx —2x* + C
3 |e*+tgx—3xt+C
4 |e*+5arctgx+x°>+C
S5 | Imma BignmoBiab
Tect 8.6. 3naiiTu HeBU3HAYEHUII iHTErpaJ: I (7x6 -— +3’“) dx.
Sin x
Ve tctgn + 3 +C
X ctgx
g In3
2 . 3*
x'+tgx — +C
g In3
31727 tarctgr o 1 ¢
X arctgx
g In3
4 - ) 3*
x’ + arcsinx — +C
In3

5 | Imma BignmoBiabL




No Temu camocTiitHUX poOIT
IL.11.
1. | 3HaxomKeHHs PIBHSIHHS JIIHIT HA TUIOIIKHI 32 ii TEOMETPUYHUMHU
BJIACTUBOCTSIMH.
2. | Meton Xopnana-I'aycca po3B’si3aHHS CHCTEM JIIHIMHAX anreOpaiaHnx
PiBHSIHB.
3. | MarpuuHi piBHSIHHS Ta METOJIU iX PO3B’sI3yBaHHS.
4. | Panr maTpuIl Ta METOJM HOTO OOYMCIICHHS.
5. | IlonsipHi Ta mapaMeTpUyHI PIBHSHHS KPUBUX JPYTOTO MOPSIKY.
6. | IoBepxHi Ta minii B mpocTopi. IxHi piBHAHHSL.
7. | HeckiHU€HHO MaJli BEJIMYMHU Ta 1X BIACTUBOCTI.
8. | Ilepmra uymoBa rpaHullsd Ta ii 3aCTOCYBAHHS JJIT OOUHCIICHHS TPaHUIIb.
9. | Jpyra uynoBa rpaHuiis Ta ii 3aCTOCYBaHHs JIJIsi OOYUCIICHHS TPAHUIIb.
10. | IIpaBuiio JlomiTasns Ta HOro 3aCTOCYBAaHHS JIJIsi POSKPUTTS Pi3HUX THUITIB
HEBU3HAYCHHOCTEHU.
11. | IloxigHa. 3amayi, sKi IPUBOSATH 10 MOHATTS MOX1HOI.
12. | ®opmyna Tenopa st GyHKINT 1BOX 3MIHHUX.
13. | O6uncaeHHs Ta 3aCTOCYBaHHS KPUBOJIHIMHUX 1HTErPaIiB MEPIIOTO POY.
14. | O6uncaeHHs Ta 3aCTOCYBaHHS KPUBOJIHIMHUX 1HTETPaIiB IPYrOoro pomay.
15. | 3B’5130K MDDK KpMBOJIIHIMHUMHM 1HTErpaJIaMH TIEPIIIOTO Ta IPYTOro POy.
16. | 3acTocyBaHHS MOJABIMHUX 1HTETPAJIIB JIO 3a/1a9 MEXaHIKH.
17. | IndepeHuianpHi piBHSIHHS, K1 3BOATHCS 10 JiHIMHUX. PiBHsSHHS PikarTi Ta
bepnymi.
18. | JndepenuianbHi piBHAHHS 31 CIELIAJbHOK TPABOK YACTHHOIO.
19. | Tpuronomerpuuti psgu Pyp’e. Koedimientu Oyp’e.
20. | YicnoBi psay 3 KOMIUIEKCHUMU YJICHAMHU.
21. | 3nako3minHi psu. O3HaKHU iX 3019KHOCTI.

8. MeToau HaBYaAHHSA

VY nporieci BUKIIQaHHS TUCIUIUIIHA BUKOPUCTOBYIOTHCSI HACTYITHI METO/IH.

- Memoou cmumyniosaums i MOmueayii HAUaHHS:

a) Metoau GOpMyBaHHSI IHTEPECY 10 HABYAHHS,

0) meToiu opMyBaHHS BiAMOBIAATBHOCTI.

- Memoou opeanizayii i 30ilicHeHHs HABYAILHUX Oill I onepayii:

a) nepyenmueHi METOIN — Yepe3 BITIYTTA (CIOBECHI, HAOYHI, IPAKTUYHI ),

0) s02iuni MeToau (IHIYKTUBHUH, e TyKTUBHHMA, aHAJIOTIN),




B) eHocmuyHi MeTOIU (IPOOJIEeMHUMN, EBPUCTUYHUM, TOCTITHUIIBKUH,
PENPOAYKTUBHUM ),

') METOJIU CAMOYNPAGIIHHA HABUANIbHUMU Oisimu (CaMOCTIHHA poboTa 3
KHHUIaMH, 3 PUIAIaMH, 3 KOMIT FOTEPOM).

- Memoou xonmponto i camoKoOHmpoio:
a) METOu KoHmpoato (YCHOTO, TUCHMOBOTO, JIJAOOPATOPHOTO,
KOMIT'FOTEPHOT0),

0) MeToIu camoxkoumpoito (YCHOTO, MUCbMOBOTO, KOMITFOTEPHOTO).

9. ®opMH KOHTPOJIIO

MO,Z[YJIBHO-prITHHF OBa CHUCTCMaA 3 I[I/ICHHHJIiHI/I «Bmua MaTCMaTHuKa»

I cemectp

Mooynw 1. Enemenmu ninitinoi ma eekmopHoi aneeopu. Enemenmu ananimuunoi
eeomempii (100 6.)

[ToTouna po6oTa. — 2006.

[nauBinyansHe 3aBaanHs «Busnaunuku Martpuiii. Cuctemu» — 250.
[nauBinyansHe 3aBaaHHs «BekTopu Ta ix 3acTocyBaHHs» — 1506.
[nauBinyansHe 3aBaanus «IIpsma Ha miomuH) — 1006.
Kontponbsha podota «IIpsima 1 utonuHa y npoctopi». — 106.

[nauBinyansHe 3aBaaHHs « KpuBi Ta MOBEpXHI JIpyroro nopsaky» — 200.

Mooynw 2. Bcmyn 0o mamemamuurnoeo ananisy. {ugepenyianvre wucienus yHxkyii
oouiei sminnoi. (100 6.)

[ToTouna po6oTa. — 2006.
KonTtpoarna pobora «O6uuciaenus rpanuiiby — 100.
[nauBinyansHe 3aBaaHHs «[ paHuUlld 1 HeMepepBHICTh PyHKII» — 150.

[amuBinyansue 3aBmanfs «lloxigaa. Judepentiamy — 2006.



KonTtpoarna pobora «IIpaBuso Jlomtans» — 106.

[ammuBigyansHa podota «[loBHE mocmimkeHHs GyHKIIT Ta moOymoBa rpadika — 250.

Mooy 3. Inmeepanvre uucnenns Qyuxyii oouiei sminnoi (100 6.)

[Totouyna po6ota. — 200.
KonTtpoarna poborta «KommiekcHi uncia» — 200.
KontponbHa podoTa «OCHOBHI METOAM 1HTETpyBaHH» —300.

[npuBigyansHe 3aBaaHHs « OOYUCIIEHHS Ta 3aCTOCYBAHHS BUZHAYEHUX 1HTETPaIiB» —
306.

Mooynw 4. JJugpepenyianvue ma inmeepanbHe yucienHs QyHKYil 6azamvox 3MiHHUX.

(100 6.)

[ToTouna pobota. — 2006.

Kontponbna podota «Hactunani noxigHi. [lopauit qudepeniian Gyukimiin — 100.
Kontponbna podota «Iloxiani Ta qudepeniiany BUIuX nopsiaxis» — 1006.
InpuBigyansHe 3aBnanHs «EkctpeMyM (yHKIIT 1BOX 3MIHHHX» — 200.
KonTtpoarha pobota «Iloxigna 3a HanpsimoMm. I'pagieHT dpyHkIii» — 156.
Kontponbna poboTta «IloaBiiiHuii iHTErpal Ta iioro 3actocyBanus» — 100.
[nmuBinyansHe 3aBaanns «Kpusoniniiini interpanu I ta Il pogy» — 156.

Mooynw 5. Jlugpepenyianvhi pieuanus. Paou (100 6.)

[ToTouna po6oTa. — 2006.

[nmuBigyansHe 3aBaanss «/{udepeniiiaabHi piBHSIHHS MEPIIOTo MOPSAKy». — 200.
[nauBinyansHe 3aBaaHHs «JIiHIMHI AU epeHiaibHI PIBHIHHS APYToro MOPSAKY
31 ctanumu koedimientamu. Cucremu» — 200.

KonTtpoarna pobota «3HakoaoaaTHI YMCIOBI psau» — 100.
KonTponbha pobota «3Hak03MiHHI YUCIIOBI paau» — 1006.

[anuBinyansHe 3aBnanHs «CTeneHeBi psaau. 3aCTOCYBaHHs cTeNeHeBUX psaAiB» — 200.



10. [IIxana ouiHIOBaHHSA pe3yJbTATIB

Cywma OarmiB 3a BCl Onika O11iHKa 3a HaIllOHATHHOIO MIKATO
BHITH HaBYaTbHOI ECTS IUIS eK3aMeHY, KYPCOBOTO IS 3aMIKY
ABLTBHOCTL IPOEKTY (POGOTH), IIPAKTHKH
90— 100 A BIZIMIHHO
82-89 B 1060e
74-81 C P 3aPaX0BAHO
64-13 D 3a70BLTHHO
60-63 E o
HEe3aJOBUIHHO 3 He 3apaxoBaHoO 3
35-59 FX MO THBICTEO TIOBTOPHOTO MOJKIHBICTIO
CKJ1a/IaHHSA TIOBTOPHOTO CKJIAJaHHS
. He 3apaxoBaHoO 3
He3aJ0BUIBHO 3 .
- 000B A3KOBHM
0-34 F 000B’ I3KOBHM MOBTOPHHUM
: [IOBTOPHUM BHBYEHHSIM
BHBYEHHAM JHCITHILTIHH :
JHCLHIUIIHA

[pumitku. 1. BignosinHo 1o «IlooxkeHHs PO KPEAUTHO-MOAYIBHY CUCTEMY
HapuanHsi B HYBill Ykpaiuuy», 3atBepmkenoro pekropom yHiepcutery 03.04.2009 p.,
PEUTHHT CTYAEHTAa 3 HaBYaIbHOI poOOTH R Hp CTOCOBHO BUBYEHHSI IEBHOI AUCLUILIIHU
BU3HAYAETHCA 32 (HOPMYIIOIO

0,7- (R(1)3M - K(1)3M + ... + R(n)3M * K(n)3M )
20§ 1 + RJIP - RIITP,

Knuc

ne RWsy, R™3y — peTHHTOBI OLiHKY 3MicTOBUX MOAyIiB 3a 100-6aIbHO0 HIKAIOK; N —

kinmpkicte 3microBux MmoxymiB; KWiv, ... KWy — ximekicts kpeautie ECTS,
nepeadoayeHux poOOYMM HaBUYAJBLHUM IUIAHOM JIJIS BiATOBIHOTO 3MICTOBOTO MOJIYJIS;
Kuuc = KMy + ... + K™3m — xinekicts kxpemutis ECTS, mepenbadenux pobounm

HAaBYAJIBHUM IUJIAHOM JUISl AUCLHMIUIIHU y TOTOYHOMY cemectpi; R np — pedTunr 3
n0AaTkoBoi podoty; R mrp — pedTHHT mWITpadHuil.

Hageneny Gpopmyny MoxkHa crpoctuTy, Skmo npuitaata KVsy = ...= K®W3.
Toni BoHa Oy/ie MaTy BUTIIS

0,7* RW3m + ... + RW3y)
RHP = e + RJIP - RHITP.

n



Peiimunz 3 0ooamkoeoi pooomu R np nonaerbes 10 R wp 1 HE Moxke
nepesuiyBaTi 20 OaniB. Bin BU3Ha4aeThCs JIEKTOPOM 1 HAZTAETHCA CTYIEHTaAM
pillieHHsIM Kadepu 3a BUKOHAHHS pOOIT, K1 He Tepea0avyeHi HaBYaJIbHUM TUIAaHOM, ajie
CIIPHUSIOTH IIJIBUIIICHHIO PIBHS 3HaHb CTYACHTIB 3 AUCIUTIIIHHU.

Peitmune wumpagpnuii R wre He niepeBuirye 5 0aniB 1 BiiHiMaeThes BiJ R wp. Bin
BHU3HAUYAETHCS JIGKTOPOM 1 BBOJAUTHCA PIIIEHHAM Kadeapu Il CTyIeHTIB, sSIK1 MaTepial
3MICTOBOTO MOJYJIsl 3aCBOIIM HEBYACHO, HE JOTPUMYBaNUCs rpadika podoTH,
HPOIMYCKAIH 3aHSATTS TOILO.

2. 3riaHo 13 3a3HaueHuM [lonoxkeHHAM nidzomoeka i 3axucm Kypcogozo npoeKkniy
(pooomu) ouiHroeThes 3a 100 GanbHOIO MIKAIOKO 1 JaIi IEPEBOAUTHLCS B OLIIHKU 3a
HaI[IOHAJIBHOIO MKaoo Ta mkanow ECTS.

11. MeTtoanuHe 3a0€e31e4YeHHA
O.1O.droxenkoBa, P.®. Ouap. EnemenTu niHiitHOI anreOpu Ta aHATITUYHOI T€OMETPii.
HaBuansHO-METOOMYHUN TTOCIOHUK JIJIS BUBYEHHS IUCIUIUIIHK "Buiia maremartuka'. —
K: Oentp IT, 2010. — 60c.
O.M. Hemagum, O.}O.lroxenkoa, P.®d. OBuap. [{udepenuianbHe dyucineHHs QyHKLIA
onHI€l Ta OaraTbOX 3MIHHUX. [HTerpanbHe 4YHCIEHHS QYHKUIA OIHIET 3MIHHOI.
HaBuanpHO-MeTOAWYHUN MOCIOHUK /I BUBUCHHS AUCIMILUIIHU «Buima maremaTtnkay —
K.: Hentp IT, 2011. — 102 c.
roxenkoBa O.10., OBuap P.®. IIpaktukym 3 Bumoi marematuku. Y.2. HaBuanbHO-
METOJUYHUN MOCIOHMK JJIsl BUBYEHHS nuctuIuling "Buia matemaruka" y Il cemectpi. —
K.: Hentp IT, 2012. — 103 c.
I'ayuqiit 10.b., Hroxenkosa O.10., Opuap P.®. HaBuainbHO-MeTOIUYHUN TOCIOHUK IS
BUBYCHHS JTUCHUIUIIHK "Buima marematuka" njisg CTYJICHTIB 3a049HOi (hOpMHU HaBYAHHSI.
Y.2. - K.: Hentp IT, 2013. — 86 c.
MwoxenkoBa  O.FO0., Osuap P.®. IlpakTukyMm 3  BHIIOI  MaTeMaTUKH.
HapuanpHOMETOMMYHMI TOCIOHUK U1 BUBUCHHS AUCIUIIIiHK "Buma marematuka" y 111
cemectpi. — K.: lentp IT, 2014. — 93 c.
10.b. I'ayuiit, O. FO. [Hrwoxenkoa, O.M. Hemaaum, P.®. OBuap. Buma maremaTtuka.
PoGouwnit 30mMT 1J1s 1HAWBIAYAJIbHUX 3aHATH CTYJEHTIB 1HKEHEPHUX CHEI1aJbHOCTEH B
TpetboMy cemectpi. — Kui: Lentp IT, 2011. — 106 c.

OcHoBHa JiTepatypa

. boxonos 1O. €. Maremaruunuii ananiz: Hudepenmidapue unciaeHHs (QyHKINT ofHIET
sminHOi. — KuiB: KIII im. Iropst Cikopcbkoro, 2021.-162c.

. Henucrok B.I1., Penera B.K. Buma matematuka. MoaynbpHa TexHOOT1s HaBuaHHs. HaBy.
nocionuk: Y 4 4. — U.1: — K: Kamxkk. Bua—Bo Har. aBiam. ya— 1y, 2009. — 296 c.

. Henucrok B.I1., Penera B.K. Bumia matematuka. MoaynbHa TexHos0T1sS HaB4aHHs. HaBy.
nocionuk: Y 4 4. — Y.2: — K: Kamwxk. Bua—Bo Harr. aBiai. yu— Ty, 2005. — 276 c.
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Henucrok B.I1., Penera B.K., I'aeBa K.A., Knemng H.O. Buma marematuka. MoaynbHa
TexHooris HaBuaHHa. HaBu. mocioHuk:Y 4 4. — Y.3: — K: Kumxkk. Bun—so Harl. asiair.
yH—TYy, 2005. — 444 c.

. Ay6oBuk B.I1., FOpuk L.I. Buma maremaruka. — K.: Irnatexc Ykpaina. 2013. —648c.
. Jliman @. Brnacenko B. Ilerpeako C. Bumia matematuka. HaBdanbpa#il OCIOHUK B 2-X

gactuHax. K.: YHiBepcuteTchka kamra, 2018, -612c.
Cynima M., KoBryn LI, Pagquuk [.A. Buma matematuka, 4. 1. Enementu niHiiHOI 1
BEKTOpHOI anredpu. Ananitnada reometpis. — K.: HAY, 2003, -216c¢.

. Cynmima ILM., KoBryn LI., fkoBenko B.M. Buma wMaremarumka, 4.2. Bcerym mo

MaTeMaTHYHOTO aHamizy. [udepeHmianbue Ta iHTETpajdbHE YUCIACHHS (QYHKIIN OmHi€T
3minHoi. —K.: HAY, 2003, -297c.

. Cymima .M., KostyH LI., filkoBenko B.M. Bumia marematuka. U.3: /{udepeniiaasue ta

1HTerpajibpHe YMCiIeHHs QyHKINH Oarathox 3MiHHUX. HaBd. nmocionuk — K.: Bunas. neHtp
Hau. arpap. yu-ty, 2004. — 232 c.
JlonomizkHa Jiitepatypa

. byrip M.K. Maremartuka st ekoHomictiB: JliHiiiHa anreOpa, miHidHI Monenmi. — K.:

Bunasanunmii nentp “Axanemisn”, 1998. — 268 c.
Baneer K.I'., Jxanmmanosa 1.JI. Buma maremaruka: Hamu. Iloci6uuk: ¥V 2-x 4. —K.:
KHEY, 2001. —u. 1. 546 c.

. Banees K.I'., JIxanmmamona I.JI. Buma matemaruka: Hasu. [locidoauk: Y 2-x u. —K.: KHEY,

2001. —u. 2. 451 c.
Buma maremaruka: 30ipuuk 3anad: Hau. mocionuk / B.I1.[dy6osuk, I.I. FOpuk, LII.
BoBkogas Ta iH. — K.: A.C. K., 2013. —480 c.

. KuneoB O.b., Top6in I''H. Buma wmarematuka 3 enemeHTamMu 1H(QOpMaALIHHUX

texnosorii. —K.: MAVII, 2002. — 401 c.
ITak B.B. Hocenko FO.JI. Buma marematuka: nigpyunuk. —/1.: Ctanakep, 2003. —496 c.

. [Macrymenko C.M., Iliguenxo FO.I1. Buma maremartnka. OCHOBHI TIOHATTS, (hopMyIiu,

3pa3Ky Po3B’s3yBaHHs 3a/1a4: Hapdu. MOCIOHUK /IS CTYICHTIB BUIIUX 3aKJIaJiB OCBITH. —
K.: Hiam., 2000.-160 c.

Cymima ILM., Kostyn LI, Hikitina [.A. 3actocyBaHHS KpaTHHX Ta KPUBOJIHIMHUX
inrerpanis. —K.: HAY, 2002, 44 c.



