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3araJsibHa iHpopMania

AHoTanisa

Jucuuniida cipsimoBaHa Ha GOpMYBaHHA Y CTYZ€HTiB TEOPETHYHUX 3HAHb Ta BUPOOJIEHHS MPAKTUYHUX
HaBWYOK 3aCTOCYBaHHA MaTeMaTUYHOTO anapaTy, AKU{ JjolloMarae aHajli3yBaTH Ta MOJle/II0BaTH
pi3HOMaHITHI MpoIlecH i3 3acTOCyBaHHAM, y pa3i He06XiAHOCTI, iHpopMaliHO-KOMYHIKalliHHUX
TEXHOJIOTIH.

MeTa Ta mijii AUCHUIIIHA

TeopeTHUYHO | NPAaKTUYHO OiITOTYBATH CTYAEHTIB 100 3aCBOEHHS CY4YaCHUX MaTEMAaTUYHUX METO/IB,
sIKi JO3BOJISIIOTh aHa/Ii3yBaTH Ta MOZEJII0BAaTH 3aKOHOMIPHOCTI Ilepebiry mpoliecisB Ta B pisHOI
MPUPOJH, 1[0 BUHUKAIOTDb IIPU NIPOEKTYyBaHHI, BAPOOHMIITBI Ta eKCIJIyaTallii MpuIaiB i IPUCTPOIB, AKi
BiANOBIAAIOTE rajaysi cnenjaznisalil, 3a AKO0 HaBYA€TbCH CTYLEHT.

dopmar 3aHATH

Jlek1ii, MpaKTU4HI 3aHATTS, CAMOCTiliHA po60Ta, iIHAWUBIIya/JbHEe 3aBJaHHS — pO3paxXyHKOBO-rpadiyHe
3aBAaHH, KOHCyabTalii. [lifcyMKOBUN KOHTPOJIb — eK3aMEeH.

KoMneTreHTHOCTI

K01. 3paTHicTb 0 a6CTPaKTHOTO MUCJEHHS, aHa/i3y Ta CUHTE3Y.

Pe3lebTa'm HaBYaHHA

[1P01. 3HaTu MaTeMaTuKy, Gi3UKy i XiMilo Ha piBHIi, HEOOXiZHOMY AJ151 OCATHEHHS pe3yJ/IbTaTiB
OCBITHBOI IpOrpaMu.

06cAr AMCHUIIIHA

3aranbHui o6car aucnumiaing 180 rog. (6 kpeautiB ECTS): nekuii - 32 roj., npakTU4Hi 3aHATTS - 48
roJi, camocTiiina po6oTta — 100 rof,.

IlepeayMoBM BUBYEHHA AUCHMILIIHU (MpepPeKBi3UTH)

[lepesyMoOBOIO BUBUEHHS AUCLUILIIHY € 3HAHHS | KOMIIETEHTHOCTI, HAbYTi CTyAeHTaMu y
3araJibHOOCBITHIX HaBYa/IbHUX 3aKJ/aJilax Ipy BUBYEHHI a/ire6pu Ta reoMeTpii.

0co06JIMBOCTI AUCIUIIJIIHU, METOAH TAa TEXHOJIOTil HaBYaHHA

Jlekuii nepes6a4yaroTh PO3SKPUTTS CYTHOCTI SIBUI, HAYKOBUX NOHSTb, IPOLIECIB, Ki 3HaX0AATbCA MiXK
€006010 y JIOTIYHOMY 3B's13KY i 06'€/THAHI 3araJIbHOI0 TEMOIO 3 HAar0JI0COM Ha iX BXKJIMBOCTI i
BUKOPHUCTAaHHS y MalOyTHIN cneliasbHOCTI. CynpoBOAKYOTHCS BUKOPUCTAHHSAM MYJIbTUME/iHHOTO
06/1alHaHHA /1 HaJJaHHS HA0YHOCTI JIIOCTPaTUBHUM MaTepiajiaM, a TaK0>X aKTUBHUX MeTO/IiB
HaBYaHH#, TaKUX fIK CKJIaJlaHHA NPOOJIEMHUX CUTYaLlil

[IpakTH4Hi 3aHATTSA NpU3HAYeHi A5 opradisalii npakTUYHOI HaB4YaJbHOI pO6OTH 32 BUBHAUEHOIO Ta
nepezn6a4a0Thb 3aKPiNJIeHHS] TEOPETUYHOTO JIEKLiIMHOT0 MaTepiany. BUKOPHUCTOBYIOTh 3 METOIO 3B'A3KY
Teopil 3 NPaKTHUKOO, 030POEHHSA CTYAEHTIB MaTeMaTUYHUMHU MeTOAaMH JOCAi)KeHHs, POpMyBaHHA
HaBUYOK BUKOPUCTAaHHA OCHOBHMX METO/IiB PO3B’I3aHHA TUIOBUX MaTeMaTUYHUX 3a/a4; GOpMyBaHHA
BMiHHS CIIOCTepiraTH, NOsICHIOBATH i IPOTHO3YBAaTH SIBUILA, 06PO6JISATH pe3ybTaTH AOCAiIB i po6UTH
BUCHOBKH.

CaMocrTiiiHa poboTa llepei6bayae caMOCTiliHe BUBUEHHS OKPEeMUX TeM KYpCY 3 HAaCTYNIHUM IX aHaJli30M 3
MeTOl0 HaBUaHHSA CaMOCTiHO MUCJIMTH, IPAKTUYHO aHa/Ii3yBaTH Ta BUKOPUCTOBYBAaTH ONIaHOBAaHUMI
MarepiaJl.

[IpakTU4HI MeTOM HaBYaHHA CIIPSAMOBaHI Ha JOCATHEHHS 3aBepIla/bHOI0 eTany npoLecy MnisHaHHA.
BoHu cnpusoTh GOpMyBaHHIO YMiHb i HABUYOK, JIOTIYHOMY 3aBeplLIeHHIO JIJaHKH Ni3HaBaJbHOTO
MpOLIECY CTOCOBHO KOHKPETHOTO PO3/ily, TEMHU.
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[Iporpama HaB4YaJIbHOI AUCHUILIIHA

HaBua/ibHi 3aHATTSA

Jekuii
Temu JeK1ik KinbKicTb rogun
Tema 1. MaTpuui, Aii Hag MaTPULAMM. 2

[loHATTS MaTpuULj, TUIKM MaTpuLb. OCHOBHI Jii HaJl MATPULIIMU Ta iX BJIaCTUBOCTI.

Tema 2. BU3HAaUHUKH. 2
BuzHayHUKH 2-T0 Ta 3-TO NOPSAAKIB, METOAH iX 064YHcieHHsI. OCHOBHI BJIaCTUBOCTI
BU3HA4YHHUKIB.

Tema 3. [Ipasusio Kpamepa. 2
EjleMeHTapHI nepeTBOpeHHs1 MaTpUIb. PaHT MaTpuLli, MeToAM HOT0 3HAX0 [ KEHHH.

MiHop, anrebpaiuHe A0NOBHEHHS ejleMeHTa BU3HaYHUKaA. PopmyJia Jlaniaca. .

Po3B’s13aHHs cucTeM piBHSAHB 3a paBuJioM Kpamepa

Tema 4. Po3B'sA3aHHS cUCTeM JIiHiHHUX a/re6paiyHuX piBHAHb MeToAoM l'ayca. 2
Cucremu niHiliHUX anre6paiyHux piBHsAHb (CJIAP), ocHOBHI 03HaueHHs. Po3B’s13aHHA
CJIAP meTozoMm lNayca.

Tema 5. E1eMeHTH BEKTOPHOI a/IreopHu. 2
KoopauHatu BekTopa. CKassipHUH, BEKTOPHUM, MillaHUH JJOGYTKU BEKTOPIB Ta iX
3aCTOCYBaHHSI.

Tema 6. En1eMeHTH aHaIITUYHOI reoMeTpii. [L1omuHa y npocropi. 2
PiBHsHHS UTOmMHY, 11 BUAH. B3aeMHe po3TanryBaHHS IIONUH Y TIPOCTOPI.
Biacrass BiJ TOYKH 10 [UIOLINHU.

Tema 7. IIpsama y npocropi. [Ipama Ha nu1omuHi. 2
IIpsva B mpoctopi R®, Buau piBHsHE. B3aemnue pO3TalllyBaHHS IPAMUX Y
npocTopi. B3aemHe po3ranryBaHHs IIOMUHY Ta NpsAMoi. PiBHsaHAS npsamoi B R?.

Tema 8. [loHATTA rpanuni QyHKIi. 2

. . ol 110
EnemenTtapHi ¢yHkuil. ['panuns ¢yHkuii. PO3KpUTTs HeBU3HauYeHOCTEN —H, Hau
o0

OcHOBHI TeopeMH PO rPpaHUL.

Tema 9. [lepiua Ta Apyra BU3Ha4YHi rpaHUL]. 2
HeckiHueHHO MaJli Ta HECKiHUeHHO BeJIUKi QyHKIIi], 3B’130K Mi>k HUMHU. BiiacTuBOCTI
€KBiBaJIEHTHUX HeCKiH4eHHO MaJuX. [lepiua i gpyra BaxxiuBi rpaHui. Ix Hacaigku.

Tema 10. HenepepBHicTb QyHKIIiiA. 2
HenepepBHicTb ¢yHKLi#. Touku po3puBy, ix kaacudikaris.

Tema 11. [loxigHa. TexHika gudepeHiloBaHHS. 2

[ToxigHa OCHOBHUX eJleMeHTapHUX QYHKILiN. [ludepeH1iloBaHHSA CKJIaAHUX QYHKIIH.
JloTr4yHa Ta HOpMaJib 10 TJI0CKoI KpuBoi. [loxifHi BUlux nopsaakis. Judepennian
byHKil.

Tema 12. 3acTocyBaHHA NOXiAHOI 0 AoCaAiAKeHHs QyHKIL]I. 2
OcHoBHI TeopeMu audepeHIiaTbHOTO YHCIeHH: TeopeMH Posuts, Komi i Jlarpanska.

[HTepBa/sii MOHOTOHHOCTI, TOYKH eKcTpeMyMy GyHKIiI. OnyKaicTb, yTHYTiCThb

rpadika ¢yHKIIii, TOUKHM eperuHy: HeoOXiAHi Ta JOCTATHI yMOBH.

Tema 13. [lo6yaoBa rpadiky pyHKLji. 2
AcumnroTu rpadika ¢pyHkil. 3arasbHa cxeMa JoCaiPKeHHS QYHKIIT Ta mo6yoBa ii
rpadika.
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Tema 14. [IoHATTA HEeBU3HAYEHOTrO iHTerpasy. Hainpocrimi npuitiomu 2
iHTerpyBaHHA.

[lepBicHa Ta HeBU3HaYeHU! iHTerpas. OCHOBHI BJIaCTUBOCTiI HEBU3HAUYEHOTO

inTerpany. Tabauig iHTerpaJis. [Ipocti npuitoMu iHTerpyBaHHs..

Tema 15. MeToau iHTEerpyBaHHA. 2
3amiHa 3MiHHOI y HeBU3HAaYeHOMY iHTerpaJi. [HTerpyBaHHsI YaCTUHAMM.

Tema 16. IHTerpyBaHHA palioHaJIbHUX QPYHKILiM. 2
Po3knanaHHs MpaBUIBHOTO PALliOHATBHOTO JIpo0y HAa CyMy HAHIPOCTIIIHX.

[HTerpyBaHHs paiioHaabHOTO APoOY. [HTerpau BiJ Aesdkux GYHKIH, 1110 MalOTh

KBaJlpaTHUH TPUYJIEH.

3araJjibHa KiJIbKiCTbh rogHH 32

IIpakTU4Hi 3aHATTA

TeMu NpakKTUIHHUX KinbkicTb Barosi
rOJWH koeditienTH a

Tema 1. [lii Hag MaTpULAMHU. 2 1
Jii Ha MaTpULIAMH.

Tema 2. 064uc/IeHHA BU3HAYHUKIB. 2 1
O64ucieHHs] BUSHAYHUKIB pyroro nopsaaky. O64rcieHHs1 BU3SHAYHUKIB
TPEeTbOro NOPAJKY 3a IPAaBUJIOM TPUKYTHHKA.

Tema 3. Po3B'sA3aHHs cucTeM 3a npaBusioM Kpamepa. 2 1
O64ucieHHS] BU3HAYHUKIB TPETHOI0 MOPAAKY, BAKOPUCTOBYIOUU
dopmyay Jlannaca. Po3B'si3aHHS cvcTeM piBHSAHB 3a IpaBusioM Kpamepa.

Tema 4. 064U cC/IeHHS] paHTy MaTpPHLL. 2 1
EsleMeHTapHi nepeTBOpeHHd MaTpuLi. MeToau 3HaX0pKeHHSI paHTy

MaTpHuIi.

Tema 5. Po3B'A3aHHS cUCTeM JIiHIHHHMX a/Ire6paiyHuX piBHAHD 2 1
(CJ/IAP) meToaom l'ayca.

Hocnimxenns CJIAP Ha cymicHicTh 3a Teopemoro KpoHekepa-Kanesii.
Po3B’sa3aHHs HeogHOPigHUX CJAP MeToom Mayca.

Tema 6. [lii Hag BekTopamu. CKaJsipHM# JO6YTOK BEKTOPIB. 2 1
il Haz BeKTOpaMy, 110 33/jaHi B KOOpAMHATaX. YM0Ba napaJejibHOCTI

BekTOpiB. HanpsiMHi kocuHycu. O64MC/IeHHS CKa/lSIPHOTO JOOYTKY

BEKTOPIiB. YMOBa K0JIiIHeapHOCTIi Ta NepneHAUKYIAPHOCTI BeKTopiB. KyT

Mik BekTOpaMH. [Ipoek1isi BeKTopa Ha OChb.

Tema 7. BeKTOpHUIA 00y TOK BEKTOPIB. 2 1
O6uuCIeHHS] BEKTOPHOTO A06YTKY BEKTOPiB, HOro reoMeTpUYHe

3aCTOCYyBaHHS.

Tema 8. MimmaHu# JOGYTOK BEKTOPIB. 2 1

O6uuceHHs MilIaHOTO A06YTKY BEKTOpiB, HOTO reoOMeTpUYHE
3aCTOCYyBaHHA., YMOBHY KOMIIJIAHAPHOCTI BEKTOPIB.

Tema 9. PiBHAHHA IUVIOLWMHMY Ta NPAMO] Y IPOCTOPI. 2 1
PiBHAHHA MJIOLMHU. B3aeMHe po3TallyBaHHS IJIOLKWH Y IPOCTOPI.

PiBHAHHA npsAMoi y npocTopi. KyT Mixk npaMumMu y npocTopi. 3aZiadi Ha

B3a€EMHe pO3TallyBaHHA IIOLIMHMY i IpAMO] y NPOCTOPI.

Tema 10. PiBHAHHA NpsAMOi Ha IJIOLUHI. 2 1
CkJlaflaHHSA piBHAHBb NPAMUX Ha MJIOLMHI pi3HUX TUMIB. YMOBa

[apaJieJibHOCTI Ta epHeHAUKYJIAPHOCTI NPAMUX Ha IJIOLUHI, KYT MiX

NpAMUMH.
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Tema 11. EnemenTaphi ¢pyHKuii, ix rpadiku. YncsoBa noc/1ioBHiCTh 2 1
EnemeHnTapHi ¢yHKil, ix BJacTuBocTi Ta rpadiku. ['paHung GyHKmil B
TOYLi | Ha HeCKiH4eHHOCTi. OAHOCTOPOHHI FPaHULL.

ool {0 2 1
Tema 12. 'panunng ¢yHkuii. PO3KpUTTA HeBU3HAYEHOCTEH (|—|[, ‘BH
o0

['panuus oyHKLIi B Touni i HA HeckiHYeHHOCTI. EleMeHTapHi MeToau

ool (O
PO3KpUTTSA HEBU3HAYeHOCTeH |—||, [[=| -
of |0
Tema 13. 064HC/IeHHs TPaHUIb 3 BUKOPHCTAHHAM NepIoi Ta Apyroi 2 1

BU3HAYHUX IPaHUIb.
[lepwa i gpyra BU3Ha4yHi rpaHuli. PO3KpUTTSA HEBU3HAYE€HOCTEN

0
3ot b
Tema 14. JocaiaxkeHHs PyHKIiil HA HellepePBHICTb. 2 1
JocnimkeHHs yHKIiN HA HenepepBHicTb. Kitacudikaris Touok
pO3pUBY.
Tema 15. TexHika gudepeH1ilOBaHHS. 2 1

Ta6snis moxiJHUX, OCHOBHI paBuia AUdepeHitoBaHHS.
JdudepeHiitoBaHHsA ckaagHUX GyHKIIN. [udepeHIiian nepioro
MOPSJIKY.

Tema 16. PiBHSAHHSA JOTUYHOI 40 KPHUBOI. 2 1
['eoMeTpUYHUN 3MICT NOXiJHOI: CKJIaJlaHHS PiBHAHHS JOTHUYHOI Ta
HopMaui Jio rpadika 3aganoi GyHKLii B 3a4aHil ToyL.

Tema 17. [loxigHi BULUX NOPSAAKIB. 2 1
O6uyuc/ieHHS NOXiAHUX Ta AudepeHIfiasiB BULIHUX MOPSIKIB.

Tema 18. [IpaBusio JlomiTand. 2 1
O6uucneHHda rpaHuni GyHKIii 3a jonoMoroto npasuJia Jlomitans.

Tema 19. MoHOTOHHIiCTh QYHKILii. 2 1
[HTepBa/IM MOHOTOHHOCTI, TOYKH EKCTPEMYMY.

Tema 20. Onykiictb rpadika GyHKii. 2 1
[HTepBasv ONyKJIOCTI i BTHYTOCTI QyHKIil, TOUKU NTeperuHy.

Tema 21. AcuMnTOTH. 3arajibHa cxeMa AocaigxeHHA GyHKIII Ta 2 1
noo6yaosu ii rpadika.

3Haxo/»KeHHsI BepTHUKAJbHHUX Ta MOXUJIUX aCUMITOT rpadika GyHKIUii.

[ToBHe pociigxeHns ¢yHkuil Ta nobyzosa ii rpadiky.

Tema 22. HainpocTimi npuiloMM iHTerpyBaHHs. 2 1
Tab6suus inTerpasnis. [IpaBusa inTerpyBanHs. HalinpocTiwi npuiomMu
iHTerpyBanHs1. [HBapiaHTHicTb GopMys iHTErpyBaHHSI.

Tema 23. [HTerpyBaHHs YaCTUHAMH Ta 3aMiHa 3MiHHOI. 2 1
3aMiHa 3MiHHUX Y HeBU3HA4Y€HOMY iHTerpai. [HTerpyBaHHA YaCTUHAMMHU.

Tema 24. IHTerpyBaHHA panioHa/IbHUX QYHKILi. 2 1
Po3kJiafiaHHA NpaBUJIbHOTO paljioHaJbHOIO P06y Ha CYMY

HalnpocTimux. [HTerpyBaHHd panioHaJbHOro Apoby. IHTerpyBaHHsA

BUpa3siB, 1[0 MICTATh KBaZpaTUUHHUUI TPUUJIEH.

3arajibHa KiJIbKiCTb FOAMH 48 n
z a; = 24
i=1
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KoHTpobHI po6oTH

TeMu KOHTPOJIBHUX POBIT Barosi
KoedilieHTu b

Tema 1. EleMeHTH JIiHiIIHOI, BEKTOPHOI a/Ire6pHy Ta aHAJIITUYHOI reoMeTpii 1
Jii 3 maTpunamu. O64yncieHHs BU3HAaYHUKIB. Po3B’s13anHs CJIAP. CkansgpHuil,
BEKTOPHMH, MillaHWH 106y TKH BeKTOPiB. [loBepxHi Ta siHii nepiioro nopsaaky

Tema 2. I'panuni ¢yHkuii. IndepenuianbHe yncieHHsA QyHKLiN oaHi€l 3MiHHOI 1
y oof 110 w
O6unceHHd TpaHUIlb: PO3KPUTTS HEBU3HAUYeHOCTeH BUAY |—|[, 0 ,||O~oo||,H1 H
(e 0]

O6uuCcIeHHs TPaHUIlb 33 J0IIOMOTO0 NepuIoi Ta APyroi BU3HAYHUX IPAHUILb.
TexHika gudepeHniroBaHHsA. Jloc/i KeHHSI HA MOHOTOHHICTb Ta eKCTPEMYMH,
ONYKJICTh 1 TOUKU MeperuHy, acCMMITOTH QYHKIIIT

3arajiom
Z bi = 2

CamocriiiHa po60oTa

Jlo camMocTifiHOI po60TH BiJHOCUTBCS CaMOCTiliHe onpaloBaHHS TeOPeTUYHOI0 MaTepiaay Ta
BUKOHAHHS iHMBiAyabHOIr0 3aB/laHHSA — PO3paXyHKOBO-IpadiuHOro 3aBaHHS.

OnpanloBaHHS TEOPETUYHOrO MaTepiaay

TeMu aJ1s1 CaMOCTiHHOTO BUBYEHHS KinbKicTb roguH

Tema 1.Po3B's13anHsa CJIAP 3a ;onoMorom o6epHeHO0i MaTpULi 5
Ob6epHena matpuls. TeopeMa icHyBaHHSI 06epHeHOi MaTpuli. 064KC/II0BaHHSA
o6epHeHoi MaTpulli. MaTpu4Hi piBHAHHS. Po3B's13aHHs CJIAP.

Tema 2. Po3B'a3aHHs ogHopigHux CJIAP meTtoaom layca. 6
OpuopigHi CJIAP. BnactuBocTi po3B’si3kiB ogHopigHux CJIAP, dyHamMeHTabHA

cructeMa po3B’sa3kiB (PCP). Po3B’sA3aHHS HeoJHOPigHUX Ta ogHOpigHMX CJIAP

MeTo oM [ayca. [To6ynoBa ®CP oxgHopiguux CJAAP.

Tema 3.I'paHUIS YMC/IOBOI MOC/IiAOBHOCTI. 5
YucnoBa nociloBHicTb. O6YHCIEHHS IPAHHUILb YMCJI0BOI OCiIOBHOCTI.
PO3KpUTTS HEBU3HAYEHOCTEMN.

Tema 4. HeckiH4yeHHO MaJii Ta HECKiHYEeHHO BeJIMKi QyHKI{I. 5
HeckiHuyeHHO MaJli Ta HECKiHUYeHHO BeJIUKi QyHKIIi], 3B'A30K Mi*K HUMH.

B1acTUBOCTI HECKIHUEHHO MaJIUX, IX IOPIBHAHHSA. BJ1aCTUBOCTI eKBiBaJIeHTHUX

HEeCKiHYeHHO MaJIUuX.

Tema 5. /ludepeHiiloBaHHA IapaMeTPUYHO i HEBHO 3aJaHUX QYHKILiH. 5
JlorapudmiyHa noxigHa.

[ToHATTA MapaMeTPUYHO TA HESIBHO 3aAaHoi GyHKIil. O6UMCIeHHS MOXiHUX BiJl
napaMeTPUYHO 33JilaHol GyHKIii Ta HesaBHOI pyHKIii. JlorapudMiyHa nmoxigHa.

Tema 6. [IpaBuio Jlonitauas. 5
O6uucIeHHs TpaHULb 3a J0OMOroto npasuia Jlonitansa. Po3kputTsa

o 0 0 0
HeBU3HAYEeHOCTEeU Hl H,Hoo H,HO H

Tema 7. 3acTocyBaHHA AudepeHLiia/ia Ta MOXigHOI. 5
3actocyBaHHsA audepeHIiana A1 069MCIeHHSA HabIMKeHUX 3Ha4YeHb QYHKIIII,
JUUIsl pO3B’sI3aHHS TeOMETPUYHHUX 33/1a4.

Tema 8. HaiiGisiblie Ta HalMeHIIe 3HaYeHH QyHKIIi Ha Bigpi3Ky. 4
3Hax0/PKEeHHs HalO1IbIIe Ta HaliMeHIIe 3HaYeHHs (QyHKII{ Ha 3a1aHOMY

BIJIPI3KY.
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Tema 9. . IHTerpyBaHHsl TPMrOHOMETPUYHUX PYHKIIIN. 5
[HTerpyBaHHS TPUTOHOMETPUYHHUX BUPa3iB. TpUroHoMeTpUYHI NiICTAHOBKHU.

Tema 10. IHTerpyBaHHA AeAKUX ippalioHaJIbHOCTEN. 5

3araJjibHa KiJIbKiCTh roJH 50

TemaTuKa iHAMBiAya/1bHUX 3aBJaHb

Po3paxyHkoBo-rpadiuHe 3aBAaHHS nepeg6adyae BUKOHAHHSA iHUBIlya/IbHUX JIs1 KOXKHOT'O CTyZ€HTa
3aBJlaHb, 4Ki ClIpsAMOBaHIi Ha 3aKpilJieHHA TeOPeTUYHUX 3HAHb i pO3BUTOK NPAKTUYHUX HABUYOK Ta
JIEMOHCTPYIOTb BMiHHSI aHa/Ii3yBaTU MaTeMaTU4YHI MeToAH, OyayBaTH rpadidHi istocTpalii Ta rpaMoTHO
0dopMJIIOBATH Pe3yJIbTATH.

Po3paxyHku opOpMIIIOIOTHCS ¥ THCbMOBUH 3BIT.

3aBaHHS BUKOHYETHCS MPOTATrOM HaBYaJbHUX TUXKHIB | OAa€EThCS HAa epeBipKY BUKJIaZ a4y He
Mi3Hile oAHiel 706U 10 eK3aMeHy.

Temu iHAMBIAYa/IbHOTO 3aBAaHHS

Tema 1. E1eMeHTH JIiHIMHOI Ta BEKTOPHOI a/ire6pu. AHa/IiTU4YHa reoMeTpis.
Jii 3 MaTpuysaMu.

064uc/ieHHS] BUBHAYHHUKIB.

Po3B’sa3anHs CJIAP.

CkansipHUM, BEeKTOPHUHN, MilllaHU# JOOYTKH BEKTOPIB.

[ToBepxHi Ta JIiHiI nepmoro NopAaKy

Tema 2. 'panuni. JudepenuiaibHe yucieHHs QyHKLiA ogHiel 3MiHHOI.
y o0 0 w
064Hc/IeHHS IPaHullb: PO3KPUTTS HEBU3HAYEHOCTEN BUAY |— ,”oo—oo”, 6 ,||O-oo||,H1 H
o0

O6uuCIeHHs TPaHULb 33 JOIIOMOTO0 Nepuioi Ta pyroi BUSHAYHUX IPAHULb.
TexHnika gudepeHiiroBaHHs.
JlocipkeHHs: HA MOHOTOHHICTD Ta eKCTPEMYMH, ONMYKJIICTh i TOUKU MeperuHy, aCMMITOTH QYHKIIIT

3ara/sibHa KiJIbKiCTbh TOJUH 50

HedopmasibHa ocBiTa

3106yBa4 Mae MOKJIUBICTD lepe3apaxyBaTH OKpeMi TeEMHU ab0 KypcC LLISIXOM NPOX0/KeHHs NpodeciiHUX
KYpCiB UM TPEHIHIIB, OHJIalH-0CBiTH, NpodeciiHUX CTaXKyBaHb, Y chepi, 1110 BiANOBiAa€ HABYAJIbHUM
LJIAM JUCLUATIIIHH.

Jlis 3apaxyBaHHsI He06XiAHO HaAaTH: cepTUIKaT (eJIEKTPOHHHUM ab0 JPYKOBaHUI ) PO NPOXOAKEHHS
KypCy/cTaXKyBaHH#, ONIMC IPOrpaMU TPEHIHTY i3 3a3HaYeHHSM 3MiCTy TeM, 06CAry Ta TPUBAJIOCTI).

PekoMeHA0BaHi KypcH, TPEHIHIH, CTa)KyBaHHSA

1. OnsayiH-kypc «JIiHifiHa ajredopa».

2. O”nanH-Kypc «MaTpuyHa aJiredpa Jid iHKeHepiB».

3.0nu1ariH-KypcC «JliHilHa ajre6pa: BiJi eJIeMEHTApPHOI'0 0 IIPOCYBHOLOY.

4. OunaiH-Kypc «I[loBHUE Kypc JudepeHniabHOro YU CJAEeHHI.
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https://www.edx.org/learn/linear-algebra/the-georgia-institute-of-technology-linear-algebra-i-linear-equations
https://www.coursera.org/learn/matrix-algebra-engineers
https://www.coursera.org/specializations/linear-algebra-elementary-to-advanced
https://www.udemy.com/course/calculus-1-complete/?couponCode=MT180825G1

JliTepaTypa, HaBYa/ibHi MaTepia/iM Ta iHpopMaLiiiHi pecypcu

OcHOBHa JiiTeparypa

1.MMepmuna 10. L, lpimenko O. I1., YepHorop T. T. [panuli Ta HenepepBHicTh PyHKIiN [ENeKTpOHHUMN
pecypc] : HaBY.-MeTO/I. MOCiOHUK. — Ham, TexH. yH-T "XapkiB. noJiitexH. iH-1", Xapkis, 2023. - 148 c.
https://repository.kpi.kharkov.ua/bitstreams/0a08cb35-44a2-42b6-9896-c83358eecda9 /download

2.IlepwuHa I0. I,, Yepemcrka H. B., YepHorop T. T. [loxifHa Ta i 3acTOCYyBaHHA : HABYaJIbHO-METOAUYHUU
MOCiIOHUK JJIS1 CTYZ€HTiB TEXHIYHUX CllelliaibHOCTeH ycix popM HaBYaHHS — XapkiB: HTY «XIll», 2023. -
110 c.

https://repository.kpi.kharkov.ua/server/api/core/bitstreams/8154ba96-647b-4fd6-bcf8-
715a7d3cb612/content

3. MeToau4Hi BKa3iBKU [0 IpOBeeHHSA TECTOBOTO KOHTPOJIIO 3HAaHb 3 BULOI MAaTEMATHUKH 33 TEMOIO
"lloxigHa Ta ii 3acTocyBanHs" [EsneKTpOHHUM pecypc] : A/ BUKIaJadiB Ta CTyAEHTiB TEXH. crell. /
ykJaaz. I. M. Katosuk ; Ham, TexH. yH-T "XapkiB. moJiiTexH. iH-T". — EJIeKTPOH. TEKCT. AaHi. - XapkiB, 2024.
-24c.

https://repository.kpi.kharkov.ua/bitstreams/0b5a6989-1769-49ea-8b9d-7acf67436ef7 /download

4.BepeTesibHUK B. B. AHasliTU4Ha reoMeTpis : HaBY. nocioHUK / B. B. BepeTtenbHuk, I'. M. TumueHko ; Hat.
TexH. YH-T "XapkiB. moJiiTexH. iH-T". — XapkiB : HTY "XIII", 2024. - 251 c.
https://repository.kpi.kharkov.ua/bitstreams/492e2184-0d81-462a-9586-4500acefcd6d /download

5. CTUCaM# Kypc BUL0l MaTEMATHKU : HaBY. MOCiOHUK. Y. 1. AHa/liTUYHA reoMeTpisl Ta eJleMEeHTH
Ji"iiHoI anre6pu / I. M. TumueHko [Ta iH.] ; Hal. TexH. yH-T "XapkiB. noJiTexH. iH-T". - 2-Te BUJ,,
nepepo6. Ta goun. - Kuis : Kongop, 2022. - 188 c.
https://repository.kpi.kharkov.ua/bitstreams/6ef4b1be-8a52-4916-be69-5f853739f6¢c6 /download

6. CTHCIMM Kypc BUILOI MaTeMaTHKHU : HaB4. OCIOGHUK. Y. 2. MaTeMaTU4HUM aHasi3. Teopist rpaHULb.
JudepenuianbHe uncaeHHsa GyHKil ogHiel 3MiHHOI / T'. M. TuMmyeHko [Ta in.] ; Han,. TexH. yH-T "XapkiB.
noJsitTexH. iH-T". - XapkiB : @OII IBanyenko I. C.,, 2023. - 232 c.
https://repository.kpi.kharkov.ua/bitstreams/3c696d02-f96e-46aa-beec-82fc6c965376 /download

7.Yikina H. 0. OcHoBHY BeKkTOpHOI asirebpu i ii 3actocyBaHHs B reoMeTpil [EslekTpoHHUIE pecypc] : HaBY.-
MeTo/. noci6Huk / H. O. HikiHa, [. B. AnHTOHOBa ; Haul. TexH. yH-T "XapkiB. noJiTexH. iH-T". — EJleKTpoH.
TEeKCT. AaHi. - XapkiB, 2025. - 84 c.
https://repository.kpi.kharkov.ua/bitstreams/e9b30ae9-4968-4107-bae5-46a183c5cfbd /download

8. Katosuk I. M. 36ipka po3paxyHKoBo-rpadiuHuX 3aB/laHb 3 BUILL0I MaTeMaTUKU [EneKTpoHHUMN pecypc]
: U1l CTY/IEHTIB TeXHIYHUX crell. IpuckopeHoi ¢opMu HaBYaHHA / ykiaag,. . M. Katosuk, A. M. l'aliaain ;
Hau, TexH. yH-T "XapkiB. nmosiiTexH. iH-T". - EjieKTpoH. TeKcT. AaHi. - Xapkis, 2023. - 125 c.
https://repository.kpi.kharkov.ua/bitstreams/20bbe903-0cd8-47a6-8d52-1e2fe04b10c8/download

9. HeBr3HaueHUH Ta BU3HAYEHUH iHTerpasu : HaB4.-MeTo[. noci6Huk / 10. . [lepmiuHa [Ta in.] ; Haw.

TeXH. yH-T "XapkiB. nmosiitexH. iH-T". - XapkiB : [lpykapus Maapug, 2022. - 188 c.
https://repository.kpi.kharkov.ua/bitstreams/130ca781-cbe2-4b02-8abe-67355c066d03 /download

CucremMma OLiHIOBAaHHA

[lizcymMKoOBa OLIiHKa 3 OCBITHBOTO KOMIIOHEHTA BU3HAYAETHCA BiZIOBiJa/IbHUM JIEKTOPOM 3a TEMaMH,
BU/JIaMU 3aHSATh, TOLIO Y Bi/IMOBITHOCTI A0 CKJIabycCy i € iHTerpaibHOIO OL[iIHKOI pe3yJbTaTiB yCix BUAIB
HaBYaJIbHOI AifIbHOCTI 3406yBava Builoi ocBiTu. [lifcyMKkoBa oljiHKa MOBUHHA Bilo6pakaTH BCi OI[iHKU
3a CKJIaZJ,0BUMM HaB4YaJIbHOTO MPOLECY 3 ypaxyBaHHAM IX BaroBUX OKa3HUKIB:
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https://repository.kpi.kharkov.ua/bitstreams/0a08cb35-44a2-42b6-9896-c83358eecda9/download
https://repository.kpi.kharkov.ua/server/api/core/bitstreams/8154ba96-647b-4fd6-bcf8-715a7d3cb612/content
https://repository.kpi.kharkov.ua/server/api/core/bitstreams/8154ba96-647b-4fd6-bcf8-715a7d3cb612/content
https://repository.kpi.kharkov.ua/bitstreams/0b5a6989-1769-49ea-8b9d-7acf67436ef7/download
https://repository.kpi.kharkov.ua/bitstreams/492e2184-0d81-462a-9586-4500acefcd6d/download
https://repository.kpi.kharkov.ua/bitstreams/6ef4b1be-8a52-4916-be69-5f853739f6c6/download
https://repository.kpi.kharkov.ua/bitstreams/3c696d02-f96e-46aa-beec-82fc6c965376/download
https://repository.kpi.kharkov.ua/bitstreams/e9b30ae9-4968-4107-bae5-46a183c5cfbd/download
https://repository.kpi.kharkov.ua/bitstreams/20bbe903-0cd8-47a6-8d52-1e2fe04b10c8/download
https://repository.kpi.kharkov.ua/bitstreams/130ca781-cbe2-4b02-8abe-67355c066d03/download

[IoTOYHHU KOHTPOJIb KoHTposibHi po6oTH [nauBigyanbHe [lifcyMKOBU

(mpakTuuHi, ceMiHapchKi,  (3a HasgBHOCTI), k, 3aB/laHHA KOHTPOJIb
JlabopaTopHi 3aHATTA), k4 (3a HasiBHOCTI), k3 (151 OK 3 icnutom), k,
0,2 0,3 0,3 0,2

Cyma koedilieHTIB MOBHHHA CKJIAAaTH OAUMHUIO: ki + k, + k3 + k, = 1.I1ix6ip BaroBux koedinieHTiB
MiICYMKOBOI OIIIHKH 3/IiCHIOE PO3POOHUK KYPCY.
Po3paxyHoK MmiicyMKOBO{ OI[iHKH TPOBOIUThCS 32 popMyJI010:

O=0-ki+K -ky+1-k;+1k-k,
Je:  [I- cepelHbO3BaXKeHa cepe/iHs OL[iHKA 32 NOTOYHUK KOHTPOJIb
[- onjiHKa 3a BUKOHAaHHS iHAUBI/lyaJIbHOI'0 3aBJlaHHS
K- cepegHbO3BaXkeHa OIiHKA 32 KOHTPOJIbHI po6OTH
IIk- olliHKa 3a NiICYMKOBUH KOHTPOJIb

_My-ap + 1 -ax+.. 411, - ay
- n
i=1 i
Jile:  a; - BaroBui KoeQillieHT 3a KO>KHe NpaKTHU4YHe (ceMiHapcbKe) abo JlabopaTopHe 3aHSATTS.

_Kl'b1+K2'b2+...+Km'bm

Y™ b,
i=1Yi
Jie: b - BaroBui KoedilieHT 32 KOX)KHY KOHTPOJIbHY pO6OTY.

[ToTo4Hi OLiHKHU 3a KOXHY ckagoBy (LK, I,...) IIKaJia OLiHIOBaHHS
BUCTaBJISAIOTHCA 32 100-6a/1bHOO IIKAJ/IO0X0 3TiHO 3 Cyma . _
nonoxkeHHAM «I1po Kputepii Ta cUCTeMy OLIHIOBAHHA - . HanionanbHaoninka ECTS
3HaHb Ta BMiHb i PO PEUTUHT 3/100yBaYiB BUIIO} 90-100  BigMiHHO A
ocBiTu» HTY «XIII». 82-89 Jlo6pe B
[lizcymMKoBa oLjiHKa BUCTABJISIETHCS BiZIOBIAHO [0 75-81 ,Z[o6pe. ¢
po3paxoBaHoi 0 3 OKPYTJIEHHSAM Jj0 HAWOJIMKIOTO 64-74 3aAOB%HbHO D
1[IJIOT0 YUC/A B Oi/bIYy CTOPOHY. 60-63 BaAOBMkTHO E
35-59 HesazoBinbHO FX
(moTpi6bHe fonaTKOBE
BUBYEHHS)
1-34 HezapoBisnibHO F
(moTpibHE mOBTOpPHE
BUBYEHHS)

HopMu akaaeMiyHOI eTUKH i IOJIiITUKA KypCy

3100yBay BUIIOI OCBiTH MOBUHEH AOTpUMyBaTHCA «KoJleKCy eTUKHY aKkaieMiYHUX B3a€EMOBITHOCHH Ta
no6poyecHocTi HTY «XIII»: BUABAATHU AUCHUNIIHOBAHICThb, BUXOBAHICTh, JOOPO3UYJINBICTD, YECHICT,
BignoBiganbHicTh. KoHdikTHI cuTyalii NOBUHHI BiAIKPUTO 06rOBOPIOBATUCSA B HaBUYaJbHUX rpyMax 3
BUKJIaJlaueM, a IPU HEMOXKJIMBOCTI BUPiLleHHsI KOHQJIIKTY — JOBOAUTHUCH A0 BiloMa CHiBpOGITHUKIB
JAUpEeKLil IHCTUTYTY.

HopMaTrBHO-IpaBoBe 3a6e3ne4yeHHs1 BIPOBa>KeHHsI IPUHLUINIB akajeMiuHol fobpodyecHocTi HTY
«XI1I» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
https://blogs.kpi.kharkov.ua/v2/nv/dokumenty/normatyvni-dokumenty
http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHsa

Cuabyc moroJxeHo 29.08.2025 , 3aBigyBau kadeapu
A/ I0nist TEPLIMHA

29.08.2025 TapanT OII

F'asvmna OMEJIAHEHKO
Osiena IOP’EBA

Oabra KPYTJIAKOBA
Oxkcana JIUTBUHEHKO
Bsuecnas KYJIIYEHKO
Barim €EPILIAH
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