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ABTop noHaz, 200 HayKOBHX Ta HaBYaJIbHO-MeTOAWYHUX Npanb. [IpoBigHni
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3aranbHa iHpopMalis, KiJbKicTh My6JIiKaliif, OCHOBHI KypCH TOIL10.

JleTasibHillle PO BUKJIaJa4ya HA CalTi kadeapu
3arasbHa iHpopmanisa

AHoTanjisa

JAucyuniida cupsiMoBaHa Ha 3aCBOEHHSA CTYJeHTaMU HEOOXiTHOTO PiBHS 3HAHb 11010 PO3B’sI3aHHA
MaTeMaTUYHHUX 33734, OB’ I3aHUX 3 JIiHIHO0 ajrebporo, aHaJAiTUYHOI reOMeTPi€E0 Ta MaTEMaTUYHUM
aHaJIi30M, a TAKOXX MaTeMaTUYHUX 33/1a4 3 EKOHOMIYHHUM 3MiCTOM.

MeTa Ta mijligucIMnIiHu

HaBuyuTu npuiioMam JOC/IiKeHHS Ta BUpilleHHs MaTeMaTHYHO ¢popMasi3oBaHMX3a/ay, MOLIYKY
ONTUMAaJIbHUX pillleHb, BUPO6JIEHHsI BMiHHS IPOBOJWUTH aHa/Ti30TPMMaHHUX pe3y/IbTaTiB, JaTH HABUYKU
BMiHHSI CaMOCTiliHOI p060TH 3 HAYKOBOIOJIITEPATYPOIO

dopmMaT 3aHATH

Jlekuil, npakTU4Hi 3aHATTS, caMocTiliHa po60Ta, KOHCy AbTauii. [1iIcyMKOBUNA KOHTPOJIb — iCIIUT.

KoMneTeHTHOCTI

3K04. 3paTHIiCTb 0 KpUTUYHOTO MUCJIEHHS, aHaJi3y i CHHTe3y

Pe3y.ﬂbTaTl/I HAaBYdaHHA

[IP19. ApryMeHTOBAaHO Bi/ICTOIOBATH CBOI NOTJ/ISAAW ¥ pO3B’si3aHHI NpodeciiHUX 3aBJaHb.
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06car AMCHUMILTIHA

3aranbHuii 06¢car aucnumiainu 180 rog. (6 kpeauTiBECTS):
Jiek1ii — 32 roJ., MpakTU4Hi 3aHATTS — 32 roJl., caMocTiiiHa po6oTa - 116 rog,

IlepeayMoOBM BUBYEHHA AUCLHMILIIHU (IpepPeKBi3UTH)

[l ycnilHoro npoxo/pKeHHsl Kypcy Heo6Xi/JHO MaTH 3HaHHSA Ta NPaKTUYHI HABUYKH 3 HACTYNHUX
6a30BUX JUCHUILIIH: a/irebpa, reoMeTpis (MJ1aHiMeTpisi, cTepeoMeTpisi), MaTeEMaTUYHUIN aHAJi3
(mkinbHUM KypC)

0co06JIMBOCTi AUCIUIJIIHU, METOAM Ta TEXHOJIOTil HaBYaHHA

Jlekii mepe16a4yar0Th PO3KPUTTS CYTHOCTI SABUII, HAYKOBUX IOHSITb, IIPOLIECIB, AKi 3HAX0AATbCA MiXK
€006010 y JIOTiYHOMY 3B's13KY i 06'€/lHaHIi 3araJIbHOI0 TEMOIO 3 HAroJIOCOM Ha IX BaXKJIMBOCTI i
BUKOPUCTAHHS Y MalOyTHiH cnieliaibHOCTI. CypOBOIKYIOThCSA BUKOPUCTAHHSAM MyJIbTUMEiHHOTO
06J1alHaHHS J/11 HaJJaHHA HAOYHOCTI IIIDCTPaTHBHUM MaTepiasaM, a TaK0X aKTHUBHUX METO/iB
HaBYaHHS, TAaKUX K CKJIaJJaHHA NPO6JIEMHUX CUTYyaLil

[IpakTU4Hi 3aHATTS NpU3HAUYEHI A1 opraHizanil npakTU4YHOI HaBYa/JIbHOI POGOTH 32 BU3HAYEHOIO Ta
nepezn6a4aroTb 3aKpilJieHHS TEOPETUYHOIO JIeKLiHHOTO MaTepiasy. BUKOPUCTOBYIOTh 3 METOIO 3B'I3KY
Teopii 3 NPaKTHUKOI0, 036POEHHS CTYIeHTiB MaTeMaTUYHUMU MeTOAaMU A0C/iX)KeHHs, POPMYBaHHS
HaBUYOK BUKOPUCTAaHHS OCHOBHMX MeTO/IiB PO3B’sI3aHHS TUIIOBUX MaTeMaTUYHUX 3a7a4; GOpMyBaHHSA
BMiHHS CIIOCTepiraTH, MOsICHIOBATH i IPOTHO3YBAaTH sSIBUILA, 06pO6JISTH pe3yJibTaTH AOCIiJIB i pOGUTH
BUCHOBKH.

CaMocrTiiiHa poboTa nepefibaya€ cCaMOCTiliHe BUBUEHHA OKPEeMUX TeM KypCY 3 HAaCTYNHUM IX aHaJIi30M 3
MeTOI0 HaBYaHHA CaMOCTiHHO MUCJIWTH, IPAaKTUYHO aHaJi3yBaTH Ta BUKOPUCTOBYBAaTH ONIaHOBAaHUH
MarepiaJl.

[IpakTU4Hi MeTOAY HaBYaHHSA CIPSAMOBaHI Ha JOCATHEHHS 3aBepIlaJbHOI0 eTany NpoLecy misHaHHA.
Bonu cnipusitoTb GopMyBaHHIO YMiHb | HABUYOK, JIOTIYHOMY 3aBepLIEHHIO JIAHKH Mi3HaBaJIbHOTO
MpOLIECY CTOCOBHO KOHKPETHOTO PO3/ily, TEMHU.

[Iporpama HaBYaJIbHOI AUCLUUIIIIHUA

HaBuyasibHi 3aHATTHA

Jleknii
Temu nekuin KinbKicTb roguH
Tema 1. MaTpuui, ail Hag MaTpunamMu. BusHaynuku. Illpasuao Kpamepa. 2

[loHATTA MaTpuULj, TUIIKM MaTpULb. OCHOBHI Jil HaZl MATPULIAMU Ta iX BJIACTUBOCTI.

BuzHayHUKU 2-T0 Ta 3-TO NOPSAAKIB, MeTOAH IX 064ncieHHs. OCHOBHI BJIACTUBOCTI
BU3HA4YHUKIB. MiHOp, anrebpaiuHe JONOBHEHHS eJleMeHTa BU3HaYHUKa. Popmysia

Jlannaca. Po3B’si3aHHsA cMcTeM piBHSIHBb 3a NpaBu/aoM Kpamepa

Tema 2. Po3B'si3aHHsA cUCTeM JIiHIAHUX a/ire6paiyHux piBHsAHb MeToAOM l'ayca. 2
EsieMeHTapHi nepeTBOpeHHS MaTpHUllb. PaHT MaTpulli, METOAU Or0 3HAXO/[PKEHHS.

CucTtemu niHilHUX anrebpaiyHux piBHAHL (CJIAP), 0CHOBHI 0O3HaY€EHHS.

Po3p’sa3anHs CJIAP meTojoMm Nayca.

Tema 3. E;ileMeHTH BeKTOPHOI ajire6pu. 2
KoopanHnartu BekTopa. CKaJsipHUH, BEKTOPHUM, MillaHUH JOOYTKU BEKTOPIB Ta iX
3aCTOCYBaHHSI.

Tema 4. AHa/IiTU4YHA reoMeTpiA B IPOCTOPi. 2
[lnomuna. [Ipsama y npocrtopi.

Tema 5. AHasniTUYHA reoMeTpisA HA MJIOIUHI. 2
[Ipsama Ha nutomuHi. Kpusi apyroro nopgaaky.

HauionaAsHuit TeXHIYHUI YHIBEPCUTET

Buwa mamemamuxa «XapKiBCBKMIT HOAITEXHIYHMI IHCTHTY T »




Tema 6. IloHATTA rpaHuli ¢yHKLii. EnemenTapHi dyHkuii. [panunsg GyHkmil. 2

oof (0
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PO3KpUTTS HeBU3HAYeHOCTEN .OCHOBHI TeopeMHu Npo rpaHMULl.
Tema 7. [lepma Ta agpyra 4yAoBi rpanuni. HenepepBHicTh QyHKIIN. 2

HeckiHyeHHO MaJli Ta HECKiHUYEHHO BeJIMKI QYHKIIi], 3B’I30K Mi*K HUMHU.
BJslacTUBOCTI eKBiBaJIeHTHUX HECKIHYEHHO MaJsiuX. [lepiia i fpyra BaXKJIMBi rpaHUlLL.
Ix Hacnigku. HenepepBHicTh QyHKIiNH. Touku po3puBy, iX Kiaacudikarlis.

Tema 8. [loxigHa. TexHika A epeHIil0OBaHHS. 2
nudepeniitoBaHHA. [loxiZlHa 0CHOBHUX ejieMeHTapHUX QYHKIIiH.

JdudepeHiitoBaHHA ckJIaJHUX QYHKIIN. [[oTHUYHA Ta HOPMaJib 10 IJIOCKOI KPHUBOI.

[ToxiaHi BUIMX nmopsAakis. JudepeHuian pyHKILii.

Tema 9. OcHOBHI Teopemu npo rpaHuno. Ekcrpemymu. [leperun rpagika. 2
OcHoBHI TeopeMu AudepeHIiaTbHOTO YHUCAeHHA: TeopeMu Posuis, Ko i

Jlarpanxa. IHTepBa/IM MOHOTOHHOCTI, TOYKH eKCTpeMyMy GyHKIIii. OMyKJIiCTB,

YIHYTIiCTb rpadika GyHKII, TOUKH eperuHy: HeoOXiIHi Ta JOCTaTHI YyMOBH. .

Tema 10. 3acTocyBaHHA noxigHOI PyHKLii A0 AocaigxeHHA QyHKILii Ta 2
no6yaoBH ii rpadiky.

AcumntoTu rpadika PpyHKuil. 3aranbHa cxeMa AocaikeHHs QyHKLIT Ta mo6yaoBa ii

rpadika.

Tema 11. [IoHATTA HeBU3HA4YeHOro iHTerpasy. Haiinpocrimi npuitomu 2
iHTerpyBaHH4.

[lepBicHa Ta HeBU3HaYeHUH iHTerpaJ. OCHOBHI BJIaCTUBOCTI HEBU3HA4Y€HOTO

inTerpasy. Tabauug iHTerpasis. [IpocTi npuiioMu iHTerpyBaHHs. 3aMiHa 3MiHHOI y
HeBU3HAa4YeHOMY iHTerpai.

Tema 12. MeToAu iHTerpyBaHHs 2
[HTerpyBaHHs YacTMHaMHU. [HTerpasu Bij AesakUx GYHKLIH, 1[0 MalOTh KBaJpaTHUU
Tpu4JeH. [HTerpyBaHHS palioHAJIbHUX QYHKILIMH.

Tema 13. BusHayeHMH iHTerpaJ. 2
O3HaveHH$, BJIaCTUBOCTI BU3HAYeHOr0 iHTerpaJsy. BusHadenu interpan 3i

3MiHHOI0 BepxHbOI0 Mexeto. Popmysia HeroToHa-Jleii6Hina. MeToau iHTerpyBaHHS

y BU3HAaYe€HOMY iHTerpaJii.

Tema 14. 3acTocyBaHHA BU3HA4Y€HOI0 iHTEerpaJy. 2
[HTerpyBaHHs napHUx i HemapHUX QYHKILiN 32 CHMETPUYHHUM MPOMIKKOM.
O6uucseHHs o] naockux ¢iryp. JlogxkuHa ayru. 06’eM Tian o6epTaHHA

Tema 15.0cHOBHI NOHATTA Teopil PyHKIiN JeKiIbKOX 3MiHHMX. 2
O6s1acTb BU3HauYeHHs QYHKLIT JeKinbKkox 3MiHHUX. YacTuHHI noxigHi pyHKLiH
JleKibKoxX 3MiHHUX. /ludepeH1iiloBaHHS HesIBHO 3aJlaHUX QYHKIIH

Tema 16.0cHOBHI NOHATTA Teopii PyHKIiN JeKiIbKOX 3MiHHMX. 2
. Ekcrpemymu ¢yHKIil Box 3MiHHKX. Hali6isibllle Ta HaliMeHIle 3HaYeHHs QYHKLIH

JleKiJIbKOX 3MiHHUX B 3aMKHeHil 06/1acTi. CkanspHi moid. [loxiiHa y HAnpsAMKY.

['papieHT.

3arasibHa KiJIbKiCTbh TOJUH 32

IIpaKkTUYHi 3aHATTA

HarnionaAsuuit Texuianuit ynisepeurer
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Temu npakTUUYHHUX/CceMiHAPCbKUX 3aHATh

KinbKicTh Barosi

O/ H

koeQillieHTH a

Tema 1. MaTpuuj, aii Hag maTpunamu. BusHaunuku. [Ipasuio
Kpamepa.

[ToHaTTa MaTtpuLi, TUnu MaTpulb. OCHOBHI Aii HA4 MaTPULIAMH Ta
ix BJIacTUBOCTI. BusHauyHUKM 2-10 Ta 3-ro NOpsAAKiB, METOAH iX
o6uncaeHHs1. OCHOBHI BJIaCTUBOCTiI BUBHAYHUKIB. Po3B’s13aHHSA
CUCTEeM PiBHSAHB 3a NpaBuioM Kpamepa.

2 1

Tema 2. Po3B'sA3aHHA CUCTEM JIiHiHHUX a/IreGpaiyHUX PiBHSIHb
meTtoaom l'ayca.

EsnemeHTapHi nepeTBOpeHHA MaTpUllb. PaHr MaTpuLi, MeToau
Horo 3HaxomKkeHHsI. CHCTEMH JIIHIHHUX aire6paiuHUX piBHAHD
(CJIAP), ocHoBHi 03HaueHHs1. Po3B’s13anHs CJIAP meTonom lMayca.

Tema 3. EsileMeHTH BEeKTOPHOI a/Ire6pu.

Jii HaZ BeKTOpaMy, 10 3ajaHi B KOOpAWHATax. YMOBa
napaJieJTbHOCTi BeKTOpiB. HanpsaMHi kocunycu. O64ncaeHHs
CKaJIIPHOTO JJ0OYTKY BEKTOPiB. YMOBa KOJIiHEapHOCTi Ta
nepreHAUKYJIApHOCTI BeKTOpiB. KyT Mixk BekTopamu. Ilpoeknis
BEKTOpa Ha oCcb. 06UMC/IeHHS BEKTOPHOTO Ta MilllaHOT'0 00y TKiB
BEKTOPIB, iX reoMeTPUYHI 3aCTOCYBaHHSA, YMOBU KOMIIJIAHAPHOCTI
BEKTOPIB.

Tema 4. AHa/IiTUYHA reoMeTpisa B NpoCTopi.

Cx/1afjaHHs piBHSIHD IIJIOLIUH Ta NPSIMUX B IPOCTOPi. YMOBHU
napaJsieJIbHOCTi Ta nepneHAUKYJISIpHOCTI. PO3B's13aHHA 3MillaHUX
3ajad4.

Tema 5. AHasiTHYHA reoMeTpiA Ha IVIOLMHI.

CkJlafaHHA piBHAHB PAMO] Ha MJIOWMHI. KyTH MK MpAMUM.
YMoBU napaJsieJIbHOCTI Ta epHneHAUKyAApHOCTi. Kpusi gpyroro
NOps/KY: BCTAHOBJIEHHS BU/Ly KpUBOI Ta il mo6yAo0Ba (K010, eJiIc,
rimep6oJia).

TeMma 6. [loHATTA rpaHui QyHKILII.

00 0
=, 6
EJIeMeHTapHi METOAU PO3KPUTTA HeBU3Ha4YeHOCTeH o

Tema 7. Ilepma Ta gpyra yyoBi rpanuni. HemepepsHicTb
GyHKIINA.

O6uuceHHd TpaHULb QYHKIIN 3 BUKOPUCTAHHSAM IepIlol Ta
Jpyrol 4yZ0BUX rpaHullb. JlocaimkeHHsa GyHKil Ha
HelepepBHICTb, Kiacudikallisi TOUOK PO3PHUBY.

Tema 8. [ToxigHa. TexHika AudepeHIilOBaHHS.

Tabauus noxilHUX, OCHOBHI IpaBuJa AudepeHIitoBaHHS.
JudepeniitoBanHsA ckaagHUX GyHKIiN. [JudepeHIiian neporo
HOPSAJIKY.

Tema 9. OcHOBHI TeopeMu npo rpaHuio. Ekcrpemymu.
IleperuH rpadika.

[eoMeTpUYHUH 3MICT MOXiAHOI: CK/IaZlaHHS PiBHAHHSA JOTUYHOI Ta
HopMaJli Jjo rpadika 3aAaHoi GyHKLIi B 3aAaHil Tou1.
064Hc/IeHHS NOXiAHUX Ta AUdepeHIliaiB BULIUX MOPSIKIB.
[HTepBa/sii MOHOTOHHOCTI, TOYKH eKCTPeMyMY GYHKII.

Tema 10. 3acTocyBaHHA noxigHoI GyHKIIiI A0 JOC/TiJKEHHSA
JyHkuii Ta no6yg0BM ii rpadiky.

Buuw mamemamuka
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[HTEpBaJM ONMYKJIOCTI i BTHYTOCTi PYHKILii, TOUKU
neperuHy.3Haxo/PKeHHs BEePTUKAJbHUX Ta NOXUJINX ACUMITOT
rpadika ¢yHkuii. [loBHe focaimkeHHs GyHKLIT Ta mo6yaoBa ii
rpadiky.

Tema 11. [IOHATTA HEBU3HAY€eHOTro0 iHTerpasy. HaiinpocTtimi 2
NpuOMHM iHTErpyBaHHA.

Tabusuns inTerpaJis. [IpaBusa inTerpyBanHs. HalinpocTimi

MPUHAOMH iHTerpyBaHHA. [HBapiaHTHICTb GpopMyJ1 iHTerpyBaHHS.

Tema 12. MeToAM iHTerpyBaHHA 2
[HTerpyBaHHs yacTUHaMU. [HTerpa/u Bif fesskux GyHKIIH, 1110
MalTb KBaZ|paTHUH TpUYJIEH.

Tema 13. BusHayeHH# iHTerpaJ. 2
®opmyna HeioToHa-JlelbHina. [HTerpyBaHHs YyacTUHAMU. 3aMiHa
3MIHHUX.

Tema 14. 3acToCcyBaHHsI BU3HAaYE€HOI0 iHTErpasy. 2
[HTerpyBaHHs MapHUX i HeMapHUX QYHKI[IN 32 CHMETPUYHUM

npoMikkoM. QGUUCIeHHS TI01 I0CKUX diryp. 06’eM Tin

ob6epTaHHS.

Tema 15.0cHOBHI NOHATTA Teopii PyHKNiN JeKiTbKOX 2
3MiHHHUX.

O6s1acTh BU3HaUYeHHS QYHKIIT JieKibKOX 3MiHHUX. YacTUHHI

noxiaHi GyHKLiN AeKinbKoxX 3MiHHUX. [ludepeHIliloBaHHS HEIBHO

3a/laHux QyHKLiN

Tema 16.0cHOBHI NOHATTS Teopii PyHKIiN JeKiTbKOX 2
3MiHHMX.

. EkcTrpemymu ¢yHkii Box 3MiHHUX. CkassipHi nosis. [loxigna y

HalpsAMKYy. ['paJieHT.

3araJjibHa KiJIbKiCTh roJMH 32

KoHTpoJIbHI po60TH

TeMU KOHTPOJILHUX POBIT

n
Z a; = 16
i=1

Barosi
koedilieHTH b

Tema 1. EsileMeHTH JIiHiiTHOI, BEKTOPHOI aj/ire6pM Ta aHaJAITUYHOI reoMeTpii
Jii 3 maTpunamu. O64yncieHHs BU3HAYHUKIB. Po3B’s13anHs CJIAP. CkanspHuil,
BEKTOPHUM, MilllaHUM 06y TKU BeKTOpiB. [loBepxHi Ta JiHil nepuioro nopsaaxky

1

Tema 2. 'panuni. IudepenniaibHe yucaeHHs PyHKLiil ogHi€l 3MiHHOI.

2 G0l ]
O6uYUCIeHHS TPaHULb: PO3KPUTTS HEBU3HAUYEHOCTEN BUAY || |0 .
O64uc/IeHHs IpaHullb 3a I0IOMOT0I0 NEPLIO] Ta APYroi BUSHAYHUX TPAHUIIb.
Texnika nudepenuiroBanHA. Joc/ikeHHS Ha MOHOTOHHICTD Ta eKCTPEMYMH,
ONYKJIICTh 1 TOYKHU NEPErrvHy, aCUMITOTH QYyHKIiT

Tema 3. HeBu3Ha4yeHMii Ta BU3HAYeHUH iHTerpaiu. ®PyHKIii KiJibKOX 3MiHHUX.

O6unceHHs HEBU3HA4YeHOTO iHTerpasy. O64ucaeHHs] BUSHAYEHOTO0 iHTerpanty.
O6uucneHHs mioLi M10cKoi Gpirypu, ZOBKUHHU JyTH IIJIOCKOI KPUBOi, 06’€My Tina

obepTtaHHs. EkcTpeMyMu QpyHKIii ABOX 3MiHHUX. [loxifgHa y HanpsMKy. ['pasieHT.

3arajom

Buuw mamemamuka
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CamocTinHa po6oTa

Jlo camocTifiHOI po6OTH BiJHOCUTBCSI CAMOCTiHHE OIpaIl0BaHHS TEOPETHYHOI0 MaTepiany Ta
BUKOHaHHSA iHAUBiAyasbHOro 3aBaanHs (PI'3).

OnpanloBaHHS TEOPETUYHOrO MaTepiany

TeMu aJ1s1 CaMOCTiHHOTO BUBYEHHS KinbKicTb roguH

Tema 1.Po3B'si3anHa CJIAP 3a ;onoMorow 06epHeHoi MaTpuUILi 5
O6epHeHa maTpulis. Teopema icHyBaHHSI 06epHeHOl MaTpulli. 0GYHC/IIOBaHHSA
oGepHeHoi MaTpulli. MaTpuuHi piBHAHHA. Po3B's13aHHs CJIAP.

Tema 2. Po3B'sa3aHHsa ogHopigHux CJIAP meTtoaom ll'ayca. 5
Opuopinui CJIAP. BiactuBocTi po3B’si3kiB ofHopiaHux CJIAP, dyHaaMeHTabHA

cructeMa po3B’s3kiB (PCP). Po3B’sA3aHHS HeoJHOPigHUX Ta oqHOpigHMX CJIAP

MeTo oM [ayca. [To6ynoBa ©@CP oaHopiguux CJIAP.

Tema 3.I'paHuUIA YMCIOBOI NOC/IiA0BHOCTI. 5
YucsioBa nocaioBHiCTb. 06YHUCA€HHS IPAaHULb YMCJIOBOI TOC/IiJOBHOCTI.
PO3KpUTTSI HEBU3HAYEHOCTEM.

Tema 4. HeckiHueHHO MaJli Ta HeCKiHYE€HHO BeJIMKi QyHKI{I. 5
HeckiHueHHO MaJIi Ta HECKIHYEHHO BesMKi QpYyHKIIiT, 3B’A130K Mi>K HUMHU.

BJlacTHBOCTI HeCKIHUEHHO MaJIUX, iX NOPiBHAHHSA. B/1acTUBOCTI eKBiBaJIeHTHUX

HEeCKiHYeHHO MaJluX.

Tema 5. IndepeHniloBaHHA NapaMeTPUYHO i HeSIBHO 3aJaHUX QYHKILiil. 4
JlorapudmidHa moxigHa.

[ToHATTSA MapaMeTPUYHO Ta HEABHO 33/jaHoi PyHKIil. O6UMC/IeHHs MOXiJHUX Bif
napamMeTpu4Ho 3a4aHol pyHKLii Ta HesiBHOI yHKLIi. JlorapudpmiyHa noxigHa.

Tema 6. [IpaBusio Jlonitasis. 5
O6uuCcIeHHs TPaHULb 3a J0IOMOroto npasuia Jlonitans. Po3kputTsa

HEBU3HA4YeHOCTeN .

Tema 7. 3acTrocyBaHHs AudepeHiaaa Ta NOXiZHOI. 5

3actocyBaHHs AudepeHIliaia 1y 0649uCcIeHHsS HabJmKeHUX 3HaYeHb QYHKILi],
JlIsl pO3B’sI3aHHS TeOMETPUYHHUX 33/1a4.

Tema 8. Haii6isiblie Ta HaliMeHIIe 3HaYeHHA QYHKIii Ha BiApi3Ky. 4

Tema 9. IHTerpyBaHHA TPUTOHOMETPUYHUX PYHKILiil.
[HTerpyBaHHS TPUTOHOMETPUYHUX BUPA3iB. TpPUrOHOMETPUYHI NiZICTAHOBKH.

Tema 10. IHTerpyBaHHs AeAKHUX ippaLioHa/IbLHOCTEIA. 5

Tema 11. O64uC/IeHH IUIOL] IJIOCKUX GIiryp, AOBXKUH AYT B NOJISAPHIi 5
CHUCTeMi KOOPAUHAT Ta 3aJaHUX IAPpaMeTPUYHO

Tema 12. HeBJiacHi iHTerpa/u 1-ro ta 2-ro poay. 5
0O3Haku 3061>KHOCTI HEBJIACHUX iHTerpasiB 1-ro Ta 2-ro pojy..

3araJjibHa KiJIbKiCTbh roJuH 58

TemaTuKaiHAUBIAYya/IbHUX 3aBJAaHb

PospaxyHkoBo-rpadiuHe 3aBaHHA nepe6ayae BUKOHAHHA iHAUBIlya/IbHUX /151 KOXKHOI'O CTyZleHTa
3aBJlaHb, AKi CIPAMOBaHi Ha 3aKpillJIeHHA TeOPeTUYHUX 3HaHb | PO3BUTOK IPAKTUYHUX HABUYOK Ta
JIeMOHCTPYIOTh BMiHHSI aHa/li3yBaTH MaTeMaTHU4yHi MeToiH, 6yayBaTH rpadiusi intoctpanii Ta rpaMoTHO
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opopMsIIOBaTH pe3ysibTaTH. Po3paxyHKH 0pOpMIIIOIOTHCS Y TUCbMOBUH 3BiT. 3aBJjlaHHS BUKOHYETbCS
NPOTArOM HaBYa/IbHUX THKHIB 1 I0JJA€ThCA Ha NePeBIpPKY 10 eK3aMeHy.

Temu iHAMBIAYa/IbHOTO 3aBAAHHS

Tema 1. EsileMeHTH JIiHifTHOI, BEKTOPHOI aj/ire6pM Ta aHaJIiTU4YHOI reoMeTpii
Jii 3 maTpunamu. O64yncieHHsI BU3HAYHUKIB. Po3B’s13anHs CJIAP. CkansipHU, BEKTOPHUM, MilllaHUH
06y TKH BeKTOPiB. [loBepxHi Ta JiHii Hep1Ioro nopsaKy

Tema 2. T'panuni. IudepenuiaibHe unciaeHHA QyHKLiN oAHi€l 3MiHHOI.

ol |0

gl e-<el ]
O6YHC/IeHHsA IPaHUIb: PO3KPUTTSA HeBU3HAYeHOCTel Buy | 0 . O6yunc/IeHHSA rpaHUIb
3a /I0NIOMOTOI0 Meplloi Ta pyroi BU3HAYHUX rpaHullb. TexHika nudepeHiitoBaHHs. JoctiPkeHHS Ha

MOHOTOHHICTb Ta EKCTPEMYMH, ONYKJIICTh i TOUKH NeperuHy, aCHMITOTH QYHKIIiT

Tema 3. HeBusHayeHMi1 Ta BU3HAYeHUM iHTerpaau. PyHKNii KilbKOX 3MiHHUX.

O6uuc/ieHHs HeBU3HA4YeHOro iHTerpasy. 064rciieHHs BU3HAaUEHOTOo iHTerpany. 064ucieHHs oML
IJIOCKOI GirypH, JOBXHUHU JIYyTH IJIOCKOI KpUBOi, 06’€My Tisla 06epTaHHs. EKcTpeMyMu GyHKLIIT BOX
3MmiHHUX. [loxigHa y HanpsMKy. ['pafii€eHT.

3arajibHa KiJIbKiCTbh TOJUH 58

HedopmaibHa ocBiTa

31006yBa4 Mae MOKJIUBICTb lepe3apaxyBaTH OKpeMi TeMHU ab0 Kypc LLISIXOM:IIPOXOAKeHHs npodeciiHux
KypCiB 44 TpeHiHIiB,0HIalH-0CBITH,IpodeciiHUXCTaKyBaHb,y cdepi, 1110 BijI0BiJa€ HAaBYaJIbHUM LiJISIM
JUCIUILIIHU,

[l 3apaxyBaHHs HEOOXi/JHO HafiaTU: cepTUiKaT (eJIeKTPOHHUM abo ApyKOBaHUM) NPO NPOXOKEHHS
KypCy/CTa)KyBaHHSI, OIMC IPOrpaMU TPeHiHTy i3 3a3HaYeHHSAM 3MiCTy TeM, 06CAry Ta TPUBAJIOCTI).

PekoMeHA0BaHi KypcH, TPEHIHIH, CTa)KyBaHHSA

1. OnnafiH-Kypc «JIiniiiHa anre6pa»
https://www.edx.org/learn/linear-algebra/the-georgia-institute-of-technology-linear-algebra-i-linear-
equations

2. OnnaiH-kypc «JlinifiHa anre6pa: BiJi eJleMEHTapHOIO [0 IPOCYBHOTO»
https://www.coursera.org/specializations/linear-algebra-elementary-to-advanced

3. OnnaiH-Kypc «IloBHUE Kypc AudepeHLliaTIbHOTO YHUCTAEHHSI»
https://www.udemy.com/course/calculus-1-complete/?couponCode=MT180825G1

4. OHJ1aliH-Kypc «lHTerpajibHe yncaeHHs QYHKLiN oHiel 3MiHHOI»
https://www.coursera.org/learn/integration-calculus ...

5. OnnaiH-Kypc «/ludepeHuianbHi piBHAHHA [J151 iHXKeHepiB»

https: //www.coursera.org/learn/differential-equations-engineers.

JliTepaTypa, HaBYaJ/IbHi MaTepia/iM Ta iHpopMaLiiiHi pecypcu

Cniucok mxepesn iHpopMariii Ta MaTepianiB,odpopMieHHH 3rigHO 3i cTaHAapTOM. MOXXHA BUII/IUTH
po3zinu cnucky. Hanpuknaz, «OcHoBHa JiiTepaTypa», «/lofaTkoBa JiTepaTypa» TOLLO.

OcHOBHa JiTepaTtypa

1. llepuiuna 0. I, lIpunienko O.I1., Yepnorop T.T. 'panulli Ta HenepepBHicTh QyHKIIiN [ENleKTpOHHUN
pecypc] : HaBY.-MeTO/I. TOCiOHUK. — Ham, TexH. yH-T "XapkiB. noJsiTexH. iH-1", Xapkis, 2023. - 148 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press/68804
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https://www.edx.org/learn/linear-algebra/the-georgia-institute-of-technology-linear-algebra-i-linear-equations
https://www.edx.org/learn/linear-algebra/the-georgia-institute-of-technology-linear-algebra-i-linear-equations
https://www.coursera.org/specializations/linear-algebra-elementary-to-advanced
https://www.udemy.com/course/calculus-1-complete/?couponCode=MT180825G1
https://www.coursera.org/learn/integration-calculus
https://www.coursera.org/learn/differential-equations-engineers
https://repository.kpi.kharkov.ua/handle/KhPI-Press/68804

2. lepmnHa 10.1., Yepemcobka H.B., YepHorop T.T. [loxigHa Ta ii 3acTocyBaHHSA : HABYaJbHO-METOAUYHUIN
MOCIOHUK JJIS1 CTYZIeHTiB TEXHIYHUX ClelliaibHOCTeH 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 BKa3iBKH 10 IPOBeleHHA TECTOBOT0 KOHTPOJIIO 3HaHb 3 BUI0] MaTeMaTUKH 32 TEMOIO
"lloxigHa Ta ii 3acTocyBanHs" [EsnleKTpOHHUM pecypc] : A/ BUKIaJadiB Ta CTyAEHTiB TEXH. crell. /
ykJaaga. I. M. Katosuk ; Han. TexH. yH-T "XapkiB. noJiiTexH. iH-T". - EJIeKTPOH. TeKCT. AaHi. - XapkiB, 2024.
-24c

https://repository.kpi.kharkov.ua/handle /KhPI-Press /76588

4 BepeTtenbHUK B. B. AHaniTuuHareoMeTpis : HaBY. moci6HUK / B. B. BepeTenbuuk, I. M. Tumuenko ; Har,
TeXH. yH-T "XapkiB. moJiitexH. iH-T". - Xapkis : HTY "XIII", 2024. - 251 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press/81652

5. CTHC/IMH KypC BUIIOI MaTeMAaTHKU : HaBY. MOCIOHUK. Y. 1. AHa/liTUYHA reoMeTpis Ta eJleMeHTH
Ji"iHoI anre6pu / I. M.TumyeHko [Ta iH.] ; Hail,. TexH. yH-T "XapkiB. nositexH. iH-T". - 2-re BUf,,
nepepob6. Ta goim. - Kuis : Kongop, 2022. - 188 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press/69072

6. CTHC/IMH KypC BUIIOI MaTeMAaTHKU : HaBY. MOCI6HUK. Y. 2. MaTeMaTUYHUH aHai3. Teopis rpaHUIb.
JudepenuianbHe uncaeHHs GyHKil ogHiel 3miHHOI / T'. M. TuMmyeHnko [Ta in.] ; Hal,. TexH. yH-T "XapkKiB.
noJiiTexH. iH-T". - XapkiB : @OII IBanuenko I. C.,, 2023. - 232 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press/69070

7.Yikina H. 0. OcHoBUY BeKTOpHOI asirebpu i ii 3acTocyBaHHs B reoMeTpil [EjleKkTpoHHUH pecypc] : HaBY.-
MeTo/, noci6bHuk / H. O. UikiHa, [. B. AHTOHOBa ; Hau, TexH. yH-T "XapkiB. noJiiTexH. iH-T". — EneKkTpoH.
TEKCT. AaHi. - XapkiB, 2025. - 84 c. - URI: https://repository.kpi.kharkov.ua/handle /KhPI-Press /86555
8. HeBu3HayeHUl Ta BU3HAYEeHUH iHTerpasiy : HaB4.-MeTo/. nocioHuk / 10. I. [lepuinHa [Ta iH.] ; Ham.
TeXH. yH-T "XapkiB. moJiiTexH. iH-T". - XapkiB : [lpykapHs Mazapug, 2022. - 188 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press /58324

9. MeTou4Hi BKa3iBKH [j0 NpOBeJleHHS TECTOBOI'O KOHTPOJIIO 3HAHb 3 BUILOI MaTEMATHUKH 32 TEMOIO
"Busnavyenuil interpan” [EnektpoHHuil pecypc| / ykaag.: A. M. I'aiigam, T. A. Hemuenko ; Han,. TexH. yH-T
"XapkiB. noJiTexH. iH-T". - EfeKTpoH. TeKkcT. faHi. - XapkiB, 2023. - 36 c. - URL:
https://repository.kpi.kharkov.ua/handle /KhPI-Press /85640

10. Katonuk 1. M. 36ipka po3paxyHKoBO-rpadivHHX 3aBJIaHb 3 BUIO] MaTeMaTHUKU [EleKTpoHHUH
pecypc] : A5l CTY/IeHTiB TEXHIUHUX CIlell. TpucKopeHoi ¢opmMu HaBYaHHA / ykiaag. . M. KaTtonuk, A. M.
[afigaw ; Han. TexH. yH-T "XapkiB. mosiiTexH. iH-T". - EJIeKTpOH. TeKCT. AaHi. - Xapkis, 2023. - 125 c.
https://repository.kpi.kharkov.ua/handle /KhPI-Press /76589

11. Tyayuenko I'. f. Paau : HaBY. noci6uuk / I'. {. Tyny4yenko ; Hau. TexH. yH-T "XapkiB. moJiTexH. iH-T". -
JIbBiB : BuaBHuTBO JIbBiBChKOI MmosiiTexHiku, 2024. — 220 c.
https://repository.kpi.kharkov.ua/handle/KhPI-Press/73539

12. Mpimenko O. 1. 3Buyaiini AudepeHianbHi piBHAHHS Ta iX 3aCTOCYBaHHS IPU PO3B’I3yBaHHI
NpUKIaJAHUX 33434 [EnekTpoHHui pecypc] : HaB4. noci6HuK / O. I1. [Ipimenko, T. T. YepHorop ; Ha,.
TeXH. yH-T "XapkiB. moJiiTexH. iH-T". - EJleKTpoH. TeKcT. faHi. - XapkiB, 2025. - 142 c. - URL:
https://repository.kpi.kharkov.ua/handle/KhPI-Press /87213

CucremMa OLiHIOBAHHA

[lizcyMKoBa OLiHKa 3 OCBITHBOIO KOMIIOHEHTA BU3HAYAETHCA BiZIOBiJaIbHUMJIEKTOPOM 3a TEMAaMHU,
BU/JIaMU 3aHSATh, TOLIO y BiZIIOBITHOCTI 10 cMJIabycCy i € iHTerpaJibHOIO OL[iIHKOIO pe3yJbTaTiB yCix
BU/IHABYaJIbHOI JiSlJIbHOCTI 3/100yBaya BHUIL0i 0cBiTH. [liZiIcyMKOBa O1liHKanOBUHHABI/06paXkaTH BCi
OI[iHKH 32 CKJIaZJOBUMH HaBYaJIbHOTO MPOIleCy 3 YpaxyBaHHAM iXBaroBUX MOKa3HUKIBK:

[loTOYHUU KOHTPOJIb KoHTposbHi po6oTH [npuBigyanbHe [lizcymkoBUM
(npakTuuHi, cemiHapchki,  (3a HasgBHOCTI), k, 3aB/laHHA KOHTpPOJIb
JabopaTopHi 3aHATTH), ky (3a HasiBHOCTI), k3 (ms1s1 OK 3 icnutom), k,
0,3 0,3 0,3 0,1
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CyMa koedillieHTiB NOBMHHA CKJIaAaTU oguHUL0: k4 + k, + k3 + k, = 1.I1in6ip BaroBux koedinieHTiB
MiICYMKOBOI OIIiHKH 3/IiHCHIOE PO3POOHUK KYPCY.
Po3paxyHOK MiICyMKOBOI OI[iHKH ITPOBOAUTHCA 32 pOpPMYyJI0I0:

O=0-ki+K -ky+1-k;+1k-k,
Je: II- cepenHbo3BaXkKeHa cepe/iHA OIjiHKA 32 TOTOYHUI KOHTPOJIb
[- onjiHKa 3a BUKOHAaHHS iHAUBI/lyaJIbHOI'0 3aBJlaHHS
K- cepe/lHbO3BaKeHa OIliHKa 32 KOHTPOJIbHI po60TH
IIk-o1iHKa 3a MiCYMKOBHUI KOHTPOJIb

_Hl'a1+H2 'a2+...+Hn'an

n
i=1%i
Jle:  a; - BaroBui koedillieHT 3a KOXKHe MPaKTUYHE (ceMiHapchbKe) abo JlabopaTopHe 3aHATTS.
K1 * b1 +K2 'b2+...+Km bm

= S
i=1v1
Je:  b; - BaroBui KoedilliEHT 3a KOXKHY KOHTPOJIbHY POGOTY.

IlIxa/1a OL[iHIOBAHHSI
[ToTo4Hi oLiHKY 32 KOXHY ckaajioBy (ILK, I,...)
BUCTaBJIAIOTHCS 3a 100-6a/1bHOIO IKaAJ/IO0 3TiHO 3
0J10’KeHHAM «IIpo KpuTepii Ta CUCTEMY OLiIHIOBAHHS

Cyma

P, HanionanpHao1inka ECTS

. o ; , 90-100  BigmiHHO A
3HaHb Ta BMiHb i 1p0 peUTUHT 37106yBaYiB BUIIO] 82-89 Tobpe B
ocBiTu» HTY «XIII». 7581 [[06ge C
i . . . 64-74 3ai0BiJIbHO D
ilIcyMKOBa OLliHKa BUCTABJISEThCS BiZMOBIHO 70 60-63 3 n E
po3paxoBaHoi O 3 OKpPYTJIEHHSM /10 Hal6JIMKIOr0 4A0BLIBHO
I[IJIOTO YUC/A B O6i/bILYy CTOPOHY. 35-59 Hesaﬂ,OBlanO FX
(moTpi6He JoAATKOBE
BHBYEHHS )
1-34 HesazoBisbHO F
(noTpi6bHe moBTOpHE
BUBYEHHS )

HopMu akaaeMiyHOI eTHKM i IOJIITUKA KYpCy

3400yBay BULIOI OCBITU MOBUHEH JA0TpUMyBaTUCA «KoJlekcy eTUKHY akaieMiuHUX B3a€EMOBIIHOCHH Ta
no6poyecHocTi HTY «XII»: BUABIAATH JUCIUTIIIHOBAHICTh, BUXOBAHICTh, JOOPO3UYJIUBICTD, YECHICTD,
BignoBifanbHicTh. KoHJIKTHI cuTyalil N0BMHHI BiZKPUTO 06roBOpPIOBATHCS B HABYAJIbHUX IPyMnax 3
BUKJIalaueM, a IPU HEMOXKJIMBOCTI BUpillleHHSI KOHQJIIKTY — JOBOJAUTHCS 0 BijoMa cniBpoOGITHUKIB
JAUpeKLii IHCTUTYTY.

HopMaTrBHO-IpaBoBe 3a6e3MeyeHHsI BIPOBa/XKeHHs NIPUHLUINIB akajeMiuHoi fo6podecHocTi HTY
«XI1I» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHs

Cusabyc moro/i»KeHo 29.08.2025 _ 3aBigyBau kadeapu
/ Onis MEPIIMHA

30.08.2025 I'apanT OII
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