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1 OMMC HABYAJBHOI JUCHUATLITHUA

HaitmenyBaHHs
NOKAa3HUKIB

I'any3b 3HaHb,
CHEeUl1aJIbHICTh, CTYIIHb
BUIIO1 OCBITH

XapakTepucTuKa
HABYAJIbHOI JUCUUIUTIHU

Jdenna ¢gopma HaBUaAHHSHA

['amy3p 3HaHB

o . G «InxkeHepis, O0oB’s13K0Ba
KinbkicTe kpeauTis 4
BHPOOHUITBO TA
Oy1iBHUIITBO)»
3aranbHa KiJTbKICTh
120 . . Kypc Cemectp
I'OINH CrieiaJIbHICTB:
G9 «IlpukaagHa
3MICTOBUX MOAYJIB 2 MeXaHiKa» 1-i 1-i
KinbkicTs
Buja 3anaTn
TOHH
Jlexmii 20 roa.
JlabopaTopH
TwkHeBe 1 3aHATTSA
HaBaHTAKCHHS: [TpakTuyHi 20 rox
ayJIUTOPHUX 3aHATH—4 CrtyniHp BUIIOT OCBITH: 3aHSTTS )
caMocCTiliHa poboTa «bakagaBp» Ceminapchki
cTyaeHTa — 5,7 3aHATTA
CamocrTiiina
80 roga.
pobora

dopMa KOHTPOJIIO:
JAudepenuiiioBanuii
3aJIiK




2 META TA 3ABJIAHHSI HABUAJIbHOI TUCLHUATIITHU

HapuaabHa aucummiina «Buma maremaTtnka» € 000B’S3KOBOIO OCBITHBOIO
koMroHeHToro OIIIl «IIpoexkTyBaHHS HMGPOBUX MOJEIEH MallMH 1 MEXaHI3MIB» Ta
BUBYAETHCS BIJIMOBIIHO /O HABYAJIBHOTO IUIAHY IIJITOTOBKU 3700yBaviB MEPIIOTO
(6akanmaBpChKOTO) piBHSI BUINOI OCBITH 3a creniaibHicTIO G9 «IlpuknagHa mMexaHikay
neHHoi ¢opmu HaB4aHHs. JlucuumiiHa copsMoBaHa Ha (OpMyBaHHS y 3100yBauiB
3arajJbHUX Ta (PaXOBHX KOMIIETEHTHOCTEH, IO 3a0€3MeuyloTh BOJOJIHHA 0a30BUMU
MaTeMaTUYHUMHU METOJaMH, HEOOXITHUMHU ISl aHali3y Ta MOJENIOBaHHS IPOILECIB 1
SBMIL, a TAKOX JJI1 pPO3B’A3aHHS MPUKIAIHUX 3a]ay, MOB’A3aHUX 13 MPOQECIHHOIO
JISUIBHICTIO Y Tay3l 1H)KeHepli, BUpOOHULTBAa Ta OyniBHMITBA. Jlucuumuiina «Buina
MaTEeMaTUKa» BUKOHYE (YHKIIIO 1HTETPATUBHOI JIAHKM MDK (yHIaMEHTaJIbHOIO
MaTEMaTUYHOIO MIATOTOBKOIO Ta CIELiaIbHUMU NMPOGECcIiHUMU TUCUUILTIHAMU, Oy 1y4H
CKJIaJIOBOIO YACTUHOI CUCTEMHU MPO(deCciiiHOrO HaBYaHHS 3/100yBayiB BUIIIO OCBITH

MeTow HaB4YaJbHOI aucHMIUIIHM «Buma wMarematuka» € MaTemMaTH4Ha
MiArOTOBKAa Ccy4yacHUX (paxiBI(iB, IO BOJIOAIIOTh MAaTeMaTUYHUMH TNpHHOMaMU
BUPIIICHHS] TEOPETHUYHUX 1 MPAKTUYHUX 3aBJaHb 1HXEHEPIl; HOBEIEHHS 10 CTYJICHTIB
OCHOB MAaT€MAaTHYHOTO arapaTy, HEOOXiIHMX He JUIIe M KUIbKICHUX PO3paxyHKIB,
ane 1 JJig JTOCKOHAJO YITKOro (OpMyJIIOBaHHS MOHSATH 1 MpoOJeM, a TaKoXX METO/IIB
JOCIIJKEHHST CKJIAJIHUX TMPOIIECiB, IO BiAOYBalOThCS B MPHUPOAL 1 CYCIHLUIBCTBI,
PO3BUTOK JIOIIYHOIO MHMCJEHHS Ta IMIABUINEHHSA 3arajJlbHOTO pIBHS MaTeMaTHYHOI
KyJbTypu; TPUIICIJICHHS CTyJEHTaM yMIHHS CaMOCTIMHO  ONaHOBYBaTH 1
KOPUCTYBATHCS JITEPATYpPOIO 3 BUIIOI MAaTEMATHKH.

3aBAaHHAMM JUCIUTUTIHH €:

- (opMmyBaHHS 3HaHB 3100yBauiB BHINOi OCBITH 3 OCHOBHHMX PO3AUTIB BHIIO1
MaTeMAaTHKH;

- MIATOTOBKA JI0 BUBYCHHS 3araJIbHOOCBITHIX Ta ()aXOBUX JUCIUTLIIH;

- PO3BHTOK HABHYOK 3aCTOCYBAaHHS MaTeMAaTUYHUX METOJIIB TP BUKOHAHHI KYPCOBHX 1
JTUTITIOMHUX POOIT;

- (opMyBaHHS TOTOBHOCTI 10 HAYKOBO-JIOCITHO1 AisSTTHOCTI;

- PO3BUTOK YyMiHb pO3B’SI3yBaTH NPHUKIAAHI 3aBAaHHA y mpodeciiiHii chepi 3
BUKOPUCTAHHSIM MaTeMaTUYHUX METO/IIB.

Pe3yabTaTu HaBYaHH (3 ypaxyBanHsaMm SOft skills)

InTerpajbHa KOMIETEHTHICTD

3maTHICTh PO3B’SI3yBaTH CKJIAJHI CTEIiali30BaHl 3aa4i Ta MPaKTUYHI TIPOOIeMH
B TNPUKJIAIHIN MexaHili abo y mpolieci HaBYaHHS, IO Tependadae 3acTOCyBaHHS
MEeBHUX TEOpi Ta METOAIB MEXaHIYHOI I1HXEHepii 1 XapaKTepu3yeThCs
KOMITJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajbHi KOMIIETEHTHOCTI:

3K1. 3natHicTh 10 aOCTPAKTHOTO MUCJIEHHS, aHANII3y Ta CUHTE3Y.

3K2. 3HaHHS Ta pO3yMIHHS MOPEIMETHOI 00JIacTi Ta PO3yMiHHS mpodeciiiHol
TISUIBHOCTI.



3K3. BMiHHS BUSIBIISITH, CTABUTH Ta BUPIIIYBAaTH IPOOIEMH.

3KS. 3natHicTh palfoBaTd B KOMaH/1.

3K6. BusHayeHICTh 1 HANOJIEIVIMBICTh IIOAO NOCTABICHUX 3aBJaHb 1 B3SATUX
000B’SI3KIB.

3K9. HaBuuku BUKOpUCTaHHS 1HQOPMALIHHUX 1 KOMYHIKAI[IMHUX TEXHOJIOTIH.

3K10. HaBuuku 3aiiicHeHHs] 6€311€YHOI TIsJTbHOCTI.

3K11. 3naTHicTh AiATH COLIATIbHO B1AMOBIAJIBHO Ta CB1IOMO.

3K12. 3natHicTh 10 MNOWIYKY, OOpoOJeHHS Ta aHami3zy iHpopMalii 3 pi3HUX
ToKepe.

3K13. 3natHicTh OL[IHIOBATH Ta 3a0€3MeYyBaTH SIKICTh BAKOHYBaHUX POOIT.

3K14. 3natHicTh peanizyBaTH CBOI MpaBa 1 OOOB’S3KH SIK WIE€Ha CYCHIJIbCTBA,
YCBIJIOMJTIOBATH LIHHOCTI TPOMAJISTHCHKOTO (BUIBHOTO JEMOKPATUYHOI0) CYCHUILCTBA
Ta HEOOXIJHICTh HOTO CTajoro pPo3BUTKY, BEPXOBEHCTBA IpaBa, MpaB 1 CBOOOI
JIOJIMHY 1 TPOMa/IsTHUHA B YKpaiHi.

3K15. 3patHicte 30epiraTi Ta TPUMHOXKYBAaTH MOpPaJbHI, KYJIbTYypHi, HayKOBI
IIHHOCTI 1 JOCSITHEHHS CYCIUIbCTBA HAa OCHOBI PO3yMIHHS icTOpii Ta
3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00J1acTi, i MiCII y 3arajibHii CUCTEMI 3HAHb
Ipo MPUPOAY 1 CYCHUIBCTBO Ta y PO3BUTKY CYCHUIBCTBA, TEXHIKU 1 TEXHOJIOTIH,
BUKOPUCTOBYBATH Pi3HI BUAM Ta (OPMU PYXOBOi AKTUBHOCTI JJisi AKTUBHOTO
BIJIMOYMHKY Ta BEJIEHHS 3I0POBOT0 CIIOCOOY KHUTTS.

3K16. 3paTHICTh yXBadlOBaTH PIIICHHS Ta MOiSITH, JOTPUMYIOUHCH NPUHIUITY
HETPUITYCTUMOCTI KOPYIIIii Ta 01/1b SIKUX 1HIIUX MPOSIBIB HEAOOPOUECHOCTI.

daxoBi KOMIIETEHTHOCTI

®K3. 3pmartHICTP MNPOBOAUTH TEXHOJOTIYHY 1 TEXHIKO-€KOHOMIUHY OIIHKY
e(hEeKTUBHOCTI BUKOPHUCTAHHS HOBUX TEXHOJIOTH 1 TEXHIYHUX 3aCO0IB.

®K10. 3pgatHicTh ONUCYyBaTH Ta KiIacH(PiKyBaTH IIHPOKE KOJO TEXHIYHUX
00’€KTIB Ta TIPOIECIB, IO IPYHTYEThCA Ha TJIMOOKOMY 3HAHHI Ta PO3yMiHHI
OCHOBHUX MEXaHIYHUX TEOPiH Ta MPaKTUK, a TaKOX 0a30BUX 3HAHHAX CYMIKHHX
HayK.

IIporpamui pe3yJibTaT HABYAHHS:

PH1. BubupaTtu Ta 3acTOCOBYBaTH /JIs pO3B’SI3aHHS 33724 MPUKIATHOT MEXaHIKU
MpUaTHI MaTeMaTHIHI METOIH.

PH4. OminroBatn HaIIWHICT JeTajied 1 KOHCTPYKIIM MaIluH B MPOIECi
CTaTHYHOTO Ta AUHAMIYHOTO HaBaHTAKCHHS.

PH7. 3actocoByBaTM HOpPMAaTHBHI Ta JOBIJKOBI JaHi g KOHTPOJIO
BIIMOBIAHOCTI TEXHIYHOI JOKyMEHTaIii, BHpPOOIB 1 TEXHOJOTIH CTaHmapTam,
TEXHIYHIM YMOBaM Ta 1HIITUM HOPMATUBHHUM JIOKYMEHTaM.

PHS8. 3natu 1 po3ymiTé OCHOBH iHGOpPMAIIHHUX TEXHOJIOT1H, MPOTpaMyBaHHS,
MPAKTUYHO BUKOPHCTOBYBATH MPUKIIATHE TPOTPaMHE 3a0e3MeUeHHs Il BUKOHAHHS
IHKEHEPHHUX PO3paxyHKiB, 00poOKHU iH(pOpMAIIii Ta Pe3yIbTaTiB eKCIIEPUMEHTATBHUX
JIOCIIIJUKEHb.
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PH19. KommiekCHO 3aCTOCOBYBaTH TEOPETUYHI 3HAHHS Ta MPaKTUYHI HABUUYKU
JUISL OBOJIOJIHHS OCHOBAMM TE€Opii Ta METOJIB MPOEKTYBaHHS Ta JOCIHIJIKEHHS
00’€KTIB IU3aiiHYy.

Soft skills:

- KOMYHIKaTHBHi HABUYKHU: [TMCbMOBE, BepOaibHe il HeBepOasibHE CIUIKYBaHHS;
YMIHHSI TPAaMOTHO CHIJIKYBaTUCs MO €-mail; BecTu cymnepeyku 1 BIJCTOIOBATH CBOIO
MO3UIIII0, CHIJIKYBaHHS B KOH(IIKTHINA CHUTYyallill; HABUYKH CTBOPEHHSI, KEpyBaHHS i
mo0y10BU BITHOCUH Yy KOMaH/I1;

- YMiHHS BHMCTYNATH NPHUBCEJIOJHO: HAaBUYKM, HEOOXIJHI JJis BHUCTYIIB Ha
myOJIiLli; TPOBOJIUTH MPE3EHTAIIIT;

- KepyBaHHS YaCOM: YMIHHS CIIPABJISTUCS 13 3aBJIaHHAMH BUYACHO;

- THYYKIiCTh i aJanTHUBHICTh: THYUYKICTbh, aJalTUBHICTh 1 3JaTHICTh MIHSATHUCS;
YMIHHS aHATI3yBaTH CUTYAIlll0, OPIEHTYBaHHS HA BUPILIEHHS MPOoOiIeMm;

- JigepcbKi SIKOCTi: YMIHHS CIOKIMHE NPALIOBATH B HANPY>KEHOMY CEepeOBUIIII;
YMIHHSI YXBaJIFOBATH PIIIIEHHS; YMIHHS BCTAaHOBJIIOBAaTH METY, TJIAaHYBAaTH,

- 0co0MCTI AKOCTI: KpeaTUBHE W KPUTHUYHE MUCIICHHS; €TUYHICTh, YECHICTb,
TEPIIiHHS, IOBara J10 KoJer.

MixkaucuMiutiHapHi 3B’I3KH 3 YPaXyBaHHSIM CTPYKTYPHO-JOTIYHOI CXeMH
OIIII KoM roTepHe MPOeKTYBAaHHS i AU3aliH.

JIJist yCHIIIHOTO 3aCBOEHHS CTYJIEHTaMU KypCy BHIINOI MaTEMaTHUKU JOCTATHBO
3HaHb cepenHboi MmKoau. [lepenbayaroThesi MOMATKOBI MIOTHMXKHEBI MO3alpOrpaMmHi
3aHATTSI-KOHCYJIBTAIl] 3 HIKUIBHOTO KYPCYy MaTeMaTHKH.

[lepenik HaBYATBbHUX TUCUMUIUIIH, BUBYCHHS SKUX Y MOJANbIIOMY 0a3yeThCsl Ha
Marepiajgi OCBITHBROI KOMIIOHEHTH BHINOi MaremaTtuku: «dDizuka», «Komm’ rorepHi
cucreMn», «KoMIT'I0TepHE TTPOCKTYBaHHS JIeTalleld Ta KOHCTPYKIIIN», «AJIIroprTMi3aris
Ta IpOrpaMyBaHH», « TeXHOIOT1T KOMIT IOTEPHOTO TPOEKTYBAHHSI».



3 IPOT'PAMA HABYAJIBHOI JUCHUIIJITHHA

SMICTOBUMA MOJYJb 1 Exeventn JiHiiiHoi Ta BeKTOpHOi aareépu.
AHaJITHYHA reoMeTpist

TEMA 1 Jliniiina anreopa [1-5, 6, 8]

BusHauHMKM Ipyroro 1 TpeThOTro MOpsAKiB. MiHOpH Ta anreOpaiuHi TONOBHEHHS.
BnactuBocTti BU3Ha4HUKIB. Bu3HauHuky BUIMX nopsakiB. Marpuii. OCHOBHI MOHSTTS.
Bunu matpuus. [ii 3 marpursimu. OCHOBHA 1 pO3UIMpPEHA MAaTPUL CUCTEMHU JIIHIMHUX
piBHsAHb. EnemenTapHi nepetBopeHHs: MaTpullb. O0epHeHa maTpuusd. CucteMu JIIHIMHUX
piBHsAHb. PoO3B’d3aHHs cucTeM NiHIMHUX piBHAHB 3a Qopmynamu Kpamepa, merompom
'aycca Ta 3a pgomomorow obOepHenoi Martpuii. Teopema Kponekepa-Kanemnmi.
JlocnipkeHHs 1 po3B’si3aHHs CUCTEM M JIHIKHUX PIBHSAHB 3 N HEB1JIOMUMHU.

TEMA 2 BekrtopHa aareopa [1-5, 6, 8]

Bekropu. Jliniiini nii 3 BekTtopamu. I[Ipoekiiss BekTopa Ha Bick. Hampsamsi
KOCHHYCH 1 JOoBXHHa BekTopa. [lomin Biapizka B jgaHoMy BigHOIIeHHI. CKaJSpHUM
100yTOK BEKTOPIB, oro ¢i3uunuii 3mict. CkasgpHuid 100yTOK B KOOpAUHATHIN dopmi,
KyT MK JJBOMa BeKTOpaMH. BekTopHuil 700yTOK BEKTOPIB, HOTO T€OMETPUYHUN 3MICT,
BJIacTUBOCTI. BekTopHuil n00yToKk B KoopAuHaTHIN ¢dopmi. Mimanuii 100yTOK
BEKTOPIB, HOr0 T€OMETPUYHUHN 3MICT, BIACTUBOCTI. MimaHui 100yTOK B KOOpJUHATHIN
bopmi.

TEMA 3 Ilpsima ainist Ha miiommui [1-5, 6, 8]

3arasibHe pIBHSAHHS NPSAMOi Ha IUIOIIMHI, HOr0 JOCHIIKEeHHS. PiBHSHHS IpsMOi 3
KyTOBUM Koe(irieHToM. PiBHSHHS TpsAMOi, 110 MPOXOJUTh Yepe3 JABI TOUKU. PiBHIHHS
psAMOi y BIZpi3Kax Ha OCsX.

Kyr ™Mbk paBoma npsaMUMH. YMOBH MapajielbHOCTI 1 NEPHEHAUKYISIPHOCTI
OpSMUX.

3MICTOBUM MOJYJIb 2 Beryn a0 MaTeMaTHYHOro aHamgily. Judepenniainue
yncjaeHHs QyHKUiT 0Hi€l 3MiHHOT

TEMA 4 ®yukuisa [1-5, 6]

Cram 1 3MmiHHI BenuuunHd. DyHKIIL, 1i BractuBocTi. CrimamgHa (YHKITIS.
Enementapui ¢yskiii, ix rpadiku. Knacudikamis yskmiii. [lepetBopennst rpadikis
¢yuxiii. [Tobynosa rpadikiB GyHKIIIH.

TEMA 5 I'panuns 3minnoi Besuuuau. HenmepepBHoictb ¢yHkmii [1-5, 6]

I'panruns 3MiHHOT BenmnunHKA. HeckiHUeHHO Mauti 1 HECKIHYEHHO BEIUKI BETUIHHH,
ix BmactuBOCTI 1 3B’s30K. [loHSATTS mpo rpanumio QyHKIii. OXHOCTOPOHHI TPAHUIL.
[lepma i gpyra BaxxnuBa rpanuili. EkBiBaJeHTHI HECKIHUEHHO MaJli BEIMYMHH.

OO6uucienHs rpaduib. PO3KPUTTS HEBU3HAUEHOCTEN BUIY (9) , (fj , (oo — oo) , (1°°).
o0

HenepepBHicTh QyHKIIIH B TOYIIl 1 HA IHTEpBaIi. Y MOBH HENEPEPBHOCTI (QYHKIIIT
B Toulli. Knacudikaiiisi TO40K po3pHBYy.



TEMA 6 IudepenuianbHe unciaeHus: GpyHkiuii oguiei 3minnoi [1-5, 6]

[loxinHa, ii pi3Hi 3MicTu. [IpaBuna nudepeHuitoBaHHS CyMH, JOOYTKY, YaCTKU.
[loxinna cknageHoi ¢yukuii. [udepenuiroBanHs sorapu@MiuHUX, CTENEHEBUX,
MOKAa3HUKOBUX 1 CTENEHEBO-NMOKa3HUKOBUX (PYHKIIN. [loXilHI TPUTOHOMETPUUYHHUX 1
o0epHEHUX TPUTOHOMETPUYHUX (yHKUINA. [IoX1aH1 HESIBHUX 1 MapaMEeTPUYHO 3aJJaHUX
¢ynxuii. Jlorapudmiune nudepenuiroBanss. [1oxiaHi BUIIUX TOPSIKIB.

TEMA 7 3acTocyBannsi moxignoi [1-5, 6]
Teopemu Jlomitansa-bepuymm. OOuncieHHs TrpaHUIb 33 JOMOMOTOIO IpaBHiia

Jlomitans-bepuymmn. Po3kpuTTs HeBHU3HaAueHOCTEH Bnny(g), (f], (oo—oo), (1°°),
00

0 0 - . . .
(oo ), (0 ) HeoOxigHa 1 noCTaTHS O3HaKM MOHOTOHHOCTI (QyHKIINA. ExcTpemymu.

Teopema ®epma. JlocnipkeHHs (YHKIIH Ha EKCTPEMyM 3a TMEPIIOI MOXITHOIO.
JocmipkeHas QyHKIIA Ha €KCTpEeMyM 3a JIPYyroro moxinHow. HailGineine 1 HaiimMeHIie
3HaueHHs QYHKIIi Ha BiAp13KY. OMyKJIICTh, BTHYTICTh. Touku neperuy. JloctatHs o3HaKa
omykiocTi (BrHyrocti). Acumnroru rpadika. JocmimkeHHs (GyHKIIA 3a 3arajbHOIO
CXEMOIO.



4 CTPYKTYPA HABUYAJILHOI JUCHUIIJIIHUA

KinbkicTb
Homep Tema 3aHATTH
THOKHS Bun 3anste a00 3aBJIaHHA HA TrOMH
caMocCTiliHy podoTy K ‘ 126 ‘ np ‘ cpc| OaxiB
3micToBuii MmoayJib 1 - EjiemenTH j1iHiiiHOT Ta BeKTOPHOI aJredpu. AHAJITHYHA
reoMeTpis.
) EnemenTn niniitHOI anreOpu:
Jlexuis 1 | reopis pusnaunukis. 2 - - - -
1 TpakTu4He | Ofuncnenns BU3HAYHNKIE. - - 2 - 6
3aHATTA |
5 Po6ota Ha OcBITHHOM
Camocriiina ‘ y - - - 7 2
poGora 1 | TOPTali 32 TEMaMH THKHS
) EnemenTu niniliHOI anredpu:
Jlexuisi 2| reopis MaTpuu. 2 - - - -
IpakTnane Po3B’si3yBanHs 3aBaHb Ha il 2 6
2 sapsTTs 2 | HAA MATPULISAMU.
Camocriitna | PoboTta Ha OcBiTHBOMY
pobora 2 TOpTaJIi 32 TEMaMH THKHS - - } 7 2
Po3B’s13yBanHs cuctem
JTexmist 3 JTHIHHUX anreOpaidHuX 2 - - - -
pIBHSHb.
Po3B’s3yBaHHs cuctem
3 [IpakTuune | TiHIHHUX PIBHSHD 3a
3anaTTA 3 | popmymnamu Kpamepa, l l 2 l 6
MetoqioM ['aycca.
CamocriitHa | Po6ota Ha OCBITHEOMY
pobota 3 MOpTaJli 32 TEeMaMH THKHS l l l 7 2
Jlexuis 4 | Enementn BekropHoi anredpy| 2 - - - -
4 [Ipaktuune | Po3B’s3aHHs 3a/1a4u 2 6
3aHATTS 4 | BEKTOPHOI anredpu
Camocriiina | Po6orta Ha OCBITHBOMY
pobota 4 MOpTaJli 32 TEeMaMH THKHS - - - 7 2
Enementu anamituyHoi
JTexuist 5 reoMeTpii: piBHSIHHSA OPAMOi 2 - - - -
Ha IUIOLIMHI
5 [Ipaktiune | Po3B’q3aHHs 3a1a4 Ha 2 5
3aHATTS 5 | PIBHSHHS MPSMOI HA MJIOUIMHI
CamocriitHa | Po6GoTta Ha OCBITHBOMY
pobora 5 | mopraii 3a TeMaMu THXKHS } } } 7 2




CamocriitHa .
ITigroroBka mo ITMK1 - - - 5 -
pobora
6,7
[TincyMKOBHIT KOHTPOJIB 32
MK 1 JIEYMIO P . - . - 10
3MiCTOBHI MOzyJib 1
Bcbozo 3a 3micmosuii modyns 1: 60 200. 10 - 10 40 50
3micToBHii MoayJb 2 BeTyn 10 MaTeMaTHYHOIO aHAJTI3Y
Iloxinna. 3acrocyBaHHs NOXiHOI
Beryn 1o matemaTtugHOro
Jlekis 6 a"aii3y. OcHOBHI 2 - - - -
BiJIOMOCTI TIPO (PYHKIIIFO.
AKTHYHE epeTBOpeHHs rpadikiB
IT I1 9 5
g 3aHATTS 6 eJIeMEeHTapHUX QyHKIIN
CamocriiiHa | Po6oTa Ha OcBiTHEOMY
poboTa 6 MOpTaJli 32 TEeMaMH THKHS - - - 7 2
. I'panuns GyHKITI.
Jlexuis 7 DAt (by H 2 - - - -
HenepepBHicTh GyHKILII.
OO6uuCieHHs IPaHULIb.
TpaxTmime EggﬁggEgHOCTeﬁ
9 3aHATTA 7 . S - - 2 - 6
Hocnimxenns GyHKIii Ha
HeTIepEPBHICTh
CamocriiiHa | Po6ota Ha OCBITHBOMY
pobora 7 TOpTaJli 32 TEMaMH THKHS - - - 7 2
Jlexist 8 [MoxigHa GyHKITIT. 2 - - - -
JudepentiroBanHs
10 [IpakTuune . oo . - 2 - 6
anreOpaiaHuX (QyHKIIIH.
3aHATTA 8 L .
[ToxiH1 BUIIMX TOPSIKIB
CamocriitHa | Po6ota Ha OCBITHEOMY
pobota 8 MopTaJli 32 TEeMaMH THKHS ) ) ) 7 2
Jlekuis 5 3acTocyBaHHsI MMOX1THOT 2 - - - -
OO6uucneHHs rpaHuIlb 3a
1 [paktudne JOTIOMOT'OFO TIPaBHJIA - - 2 - 6
3aHATTA 9 Jlonitans-bepuynni.
CamocriitHa | Po6ota Ha OCBITHBOMY
pobota 9 HOPTaJIi 32 TEMaMH THXKHS } } } 7 2
Jlexmig 10 3acTocyBaHHS MOXiTHOT 2 . . . .
TpakTHune Hocnimkenns GyHKIIIN 3a ) ) 5 ) 6
12 samsTrs 10 | 3aTQTBHOIO CXEMOKO
CamocriiiHa | Pobora Ha OcBiTHBOMY 7 9
po6ota 10 MopTai 3a TeMaMH THKHS

10
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CamocrTiiiHa

poBoTa ITinroroska no [IMK2 - - - 5 -

13, 14

ITicyMKOBHH KOHTPOJIB 3a
MK 2 JICYMEO! p - - - - 10
3MICTOBHIA MOJYJIb 2

Bcbozo 3a 3micmosuii modyns 2: 60 2o00. 10 | - 10 40 50

Bcbozo 3a 3micmogsi mooyni 20 | - 20 80 100

V[ugpepenuyitiosanuit 3a1ik -

Bcvozo 3 nasuanvhoi oucyuniainu 60+60=120 200. 100

5 TEPEJIK IHTAHb, IO BUHOCSTBHCS HA TMIJICYMKOBHWI

KOHTPOJIb

© oo ~NOAWNRE

el el
w N PO

14.
15.
16.
17.
18.
19.
20.
21.
22.

MK 1
EneMeHnTH JIiHITHOI Ta BEKTOPHOI are0pu. AHAJIITHYHA reoMeTpist
BuzHauHUKN 2 IOPAZIKY.

OO6uuncneHHs: BU3HAYHUKIB 2 TOPAJIKY.

Busnaunuku 3 nopsiaky.

[IpaBuio TpUKyTHUKA JUIsl OOYMCIICHHS BU3HAYHUKA 3 TIOPSIKY.
[TpaBuno Capproca y1st 00YMCIIEHHS BU3HAYHUKA 3 TIOPSIKY.
Po3kiiananHs BU3HAYHUKA 32 €JIEMEHTaMHU PsiiKa (CTOBIILS).
BractuBOCTI BUBHAYHUKIB.

Po3B’s13aHHS cucTeM JiHIMHEX PiBHAHB 3a (hopmyiiamu Kpamepa.
Marputii. Bunu matpuiip.

. Jii Hax MaTpUIsIMHU.

. Po3B’s3aHHs cucTeM JIIHIMHUX pIBHSAHB 32 MeTo/IoM ["aycca.

. CxansipHi 1 BEeKTOPHI BEJTMYHUHU.

. JIiHiiHI 7ii 3 BeKTOpaMHM 3 TC€OMETPHYHOI TOYKH 30pYy: JOJaBaHHS, BiTHIMaHHI,

MHOEHHS BEKTOpa Ha YUCIIO.

[Tpoexkiii BekTOpa Ha Bici.

OprtonopMoBaHuii 6a3uc.

JIiHitiHI 1ii 3 BEKTOpaMH, 3aJIaHMMHU PO3KJIaJIOM B OPTOHOPMOBAHOMY Oa3Hci.
Ckanspauit 10OyTOK BEKTOpPIB, HOTO O3HAYECHHSI, BIACTHBOCTI.

YMOBU napanenbHOCTI 1 TEPICHIUKYIISIPHOCTI ABOX BEKTOPIB.

Kyt Mix BekTOpamu.

BexTopHauit 100yTOK BEKTOPiB, HOTO O3HAYECHHS, BIACTUBOCTI.
['eomeTpuuHMil 3MICT BEKTOPHOTO IOOYTKY.

Mimianuiit 100yTOK BEKTOPiB, HOTO O3HAYEHHSI, BIACTUBOCTI.



23.
24,
25.
26.
21.
28.
29.
30.

['eoMeTpu4HMIA 3MICT MIIIAHOTO AOOYTKY.
PiBHSIHHS NpsIMOI JIiHIT HA MJIOIIMHI 3 KyTOBUM KO€(DILIEHTOM.
PiBHSIHHS NIpsIMOI, sIKa TPOXOUTh YEpe3 3a/1aHy TOUKY y 3aJaHHOMY HaIpsIMKY.
PiBHSHHS npsIMO1, sIKa MPOXOAMUTDH YEPE3 JIB1 33/1aH1 TOUKH.
PiBHSHHS TpsIMOi y BIApI3Kax.
3arajgpHe pIBHSHHS NPAMOI JiHIT Ha IUTOIIHHI.
KyT Mix 1BOMa MpsIMUMU Ha IUIOIIHHI.
YMOBU napanenbHOCTI 1 NEPIEHIUKYISIPHOCTI ABOX MPSIMUX.
IIMK 2

Beryn no maremaruunoro ananidy. Iloxinna. 3actocyBaHHs MOXiIHOI
1. O3naueHHs QyHKIIi1, 00J1aCTh BUBHAUEHHS, MHOKMHA 3HaY€Hb (QYHKIII.
2. Cnoco6wu 3amanns QyHskiii. [Ipuknagy.
3. CxmannHa QyHKITs.
4. TlapHictb, HemapHicTh (HyHKII. MOHOTOHHI, TEPIOANYHI, 0OMEXEH1 PYHKIII.
5. Knacudixkariist eneMeHTapHUX (QYHKIIIH.
6. IleperBopenHs rpadikiB e1eMEHTAPHUX (QYHKIIIH.
7. I'panulis 3MiHHOT BEJIMYUHU.
8. HeckiHyeHHO BeNMKI BEJIMYMHHU. 3B’SI30K MDK HECKIHUEHHO MaJUMHU

HECKIHYEHHO BEJIMKUMU BEJIMUYMHAMMI.
9. ExBiBajleHTHI HECKIHYEHHO MaJll BEJIMYUHU. Ta0aums.
10.'panutsg cymu, 100yTKY, YaCTKH.
11.Tlepia BaxJiBa rpaHulIs.
12. Ipyra Ba>xJiiBa rpaHUIIS.
13. HenepeppHicTh PyHKIIIT B TOUIIl. Y MOBH HENEPEPBHOCTI (PYHKIIIT B TOYIII.
14.Knacudikaiiis TOY0K pO3pHBY.
15.O3HauyeHHs MoxigHo1. 3arajibHe MpaBmIo AU(EepPEHIIIFOBAaHHS.
16.IToxigHa cymu, 100yTKY, YaCTKH, CTAJIO].
17.Tloximna ckimagHoi QyHKIIII.
18.IToxigHa cTeneHeBoi QyHKITI.
19.Tloxigna norapudmivaoi GyHKIIIT.
20.[Toxi/iHa MOKa3HUKOBOT (PYHKITIi.
21.TloxigHa CTEIeHeBO-IOKa3HUKOBOT (hYHKITI1.
22.TloxiiHI TPUTOHOMETPUYHUX (DYHKIIIH.
23.IloxiHI 00EpHEHNX TPUTOHOMETPUYHUX (PYHKIIIH.
24.TloximHa HeABHOI (DyHKITIT.
25.[loximHa mapaMeTpudHO 3aaH01 QyHKITI.
26. Jlorapudmiune nudepeHIiroBaHHS.
27.TloxiTHI BUIIUX TIOPSAKIB.

12
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28. PO3KpUTTS HEBU3HAYEHOCTEN BUIY ( j [lepuia reopema bepuymmi-Jlomitans.

29.PO3KpUTTS HEBU3HAYEHOCTEN BUY (fj . Ipyra teopema bepuymmi-Jlomitans.
[0.0)

30. Po3kpuTTS HeBU3HAYEHOCTEH BUIY (0-0); (c0—o0); (00); (ooo); (1"’).

31.Heob6xinHa 1 1OCTaTHS O3HAKU 3POCTAHHS Ta CMalaHHs QYHKIIII.

32. Makcumym 1 MiHiMmyM ¢yHkuii. Teopema depma. HeoOxigHa yMoBa iCHyBaHHS
eKcTpeMyMy (DyHKIIII.

33. locnimxenHs (QyHKINT HA €KCTPEMyM 3a JIOMOMOTo mepiioi noxigHoi. [lepiia
JIOCTAaTHS O3HaKa ICHYBaHHS €KCTPEMYMY. AJITCOPUTM PO3PAXYHKY.

34. JocnimxeHHs (yHKIII Ha €KCTpeMyM 3a JOMOMOIOI0 JApyroi moxigHoi. Jpyra
JIOCTAaTHS 03HAKa ICHYBaHHS €KCTPEMYMY. AJITOPUTM PO3PAXYHKY.

35. ANTOpUTM 3HAXOJKEHHS HaWOLIBIIOrO 1 HAWMEHIIOro 3HaueHb (QYHKIIT Ha
BIZIPI3KY.

36. OnykJyicTh 1 BrHYTICTh KpuBoi. Touku meperuny. JloctaTHs ymoBa OIMyKJIOCTI 1
BIHYTOCTI. [HT€pBaIu OMyKIIOCTI 1 BTHYTOCTI.

37. Touku neperuny. HeoOxiaH1 1 JOCTaTHI 03HAKa ICHYBaHHS TOUOK IEPETHHY.

38. ANTOpUTM 3HAXOJKEHHS IHTEPBAJIIB OMYKJIOCTI, BTHYTOCTI 1 TOUOK MEPETUHY.

39. BeprukaiibHi, rOpU30HTAIBHI, TOXWJI aCUMIITOTH KPHBOI.

40. 3aranpHa cxema aociimkeHHs QyHKIi 1 mooyoBu rpadika.

6 METO/IU HABYAHHS
CroBecHl MeETOAMW: JIEKIlis, IOSCHEHHS, PO3IMOBiAb, Oecima: BiAOYBa€eTbCA 3

BUKOPHUCTAHHAM TPAIUIIMHUX 3ac001B HaBYaHHS y TIoe€iHaHHI 3 3acobamu IKT.

Haouni wmeromm: imrocTparii Ta JgeMOHCTpallii HaBYaJlbHOIO MaTepiana 3
BUKOPHUCTAHHAM cy4dacHOTo oOanHaHHs (iatdhopma Moodle, Zoom-cepgic).

[IpakTuyHi METOAM: MPAKTUYHI 3aHATTSA, PO3B’A3yBaHHS MATEeMAaTHYHUX 3a/1ad 3
po¢eCifHO-OPIEHTOBAHUM 3MiCTOM.

Metonu CTUMYITIOBaHHS 1HTEpECY O HAaBYaHHS 1 MOTHBAIIli: TUCKYCIT 1 AUCIYTH,
CTYJIEHTChKI HayKOBI KOH(EpeHIlii, CTBOPEHHS CHUTYyallii Mi3HaBaJIbHOI HOBU3HH Ta
3aI[iKaBJIECHOCTI.

MeTtonu KOHTPOJIO: IHAWBIMyanbHE Ta (DPOHTAIBHE ONMUTYBAHHS, 3K, ICIIHT,
KOHTPOJIb 32 JOTIOMOT'OI0 KOMI'FOTE€pa — TeCTyBaHHS.

MeTtonu CaMOKOHTPOIIIO: CaMOCTIWHUN TMOIIYK MOMUJIOK, YMIHHS CaMOCTIAHO
KPUTUYHO OIIIHIOBATH CBOI1 3HAHHS, BU3HAYaTH MPIOPUTETHI HAMPSIMKH BIACHOTO
HABYAITBHOTO MPOIIECY, CaMOaHaI3.
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7 PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHa
1. Iy6oBuk B. Il., FOpuk I. I. Buma maremaTtuka: HaBY. MOCI0. /Uil CTY[A. BUII. HaBY.
3aki1. 4-te Bua. KuiB : Irnarekc-Ykpaina, 2013. 648 c.
2. Knenko B.1O., I'oneus B.JI. Buma Mmatematuka B npukiagax i 3agadax: HaBuanbHuii
nocionuk. K : Hentp yuboBoi miteparypu, 2-re Buaanas. 2020. 566 c.
3. [Tanuenko H. I'., Pesynenko M. €. Buma matemaTuka : HaB4Y. MOCIOHMK. XapKiB:
YxpAVY3T, 2022. Y. 1. 231 c.
4. Buia MateMaTuKa: NiapyyHUK IS 3100yBayiB CTyNeHs OakajaBpa 3a 1HXKEHEPHUMHU
cnenianbHocTsMu / M. €. lynkin, O. FO. Hioxkenkonsa, I. B. Crenmaxno; KIII im. Irops
Cikopcbkoro. Kwi : KIII  im. Irops  Cikopcbkoro, 2022. 449 c.
https://ela.kpi.ua/items/d164ab3a-9a02-424f-80e4-eabase0ch2ac
5. Buma maremaruka : migpyunuk / I. II. Cropoxenko. Xapkis, 2024. 376 c.
https://repo.btu.kharkiv.ua/server/api/core/bitstreams/9efba29f-c6d7-4251-af95-
74867b58ca87/content

Jonomizkna

6. Py6rios M.O. Bumia matemaTuka : HaBd. 1moci6.: y 2-x 4., 4. 1 / M.O. Py6uos, B.I.
Kpagenp, O.I1. Hazaposa. Memitonons: Bunagauireo MJIITY iMm.b. XMenbHUIBKOTO,
2015. 242 c.

7. PyounoB M.O. Buma matemartuka : HaB4. moci6.: y 2-x 4., 4. 2 / M.O. Py6mos, B.I.
Kpagenp, O.I1. Hazaposa. Menitonons: BunaBauinrso MITY im.b.XmenpHUIIBKOTO,
2015. 222 c.

8. Hvomina H., Hazaposa O. Buwa mamemamuka, yacmuna 1 “Enemenmu ninitinoi
aneebpu, 8eKmMopHoi aneebpu ma auailimuyHoi eeomempii” : HABUAILHO-MEMOOUUHULL
nocionux ons camocmitinoi pooomu. Menimonons ;. @OII Cunaesa O.B., 2021. 124 c.

8 IH®OPMAILIHI PECYPCHU

1. OcgiTHiit mopran THATY https://op.tsatu.edu.ua/course/view.php?id=585

2. Haykosa 6i6mioreka TIATY http://www.tsatu.edu.ua/biblioteka/

3. Caiir xadenpu Bumoi maremaTku 1 gpizuku TIATY http://www.tsatu.edu.ua/vmf/
4. EnextpoHHuii iHCTUTYHIWHUN perozutapiit elarTSATU http://elar.tsatu.edu.ua/

5. Nauka.ua / HoBunu kareropii Maremaruku. Be6 caifT.

URL : https://nauka.ua/category/matematika (marta 3Bepaenns: 12.08.2025).

6. Buma marematuka | 1-i cemectp: onnaitH-kypc. Cucmema oucmanyiiHo20 Ha8YaHHsA
Mamemamuxa.ykp — http://xn--80aaasgmjc6cd.xn--jlamh/enrol/index.php?id=6
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