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Po6oua nporpama Buiiia MmaTemaTtuka
(Ha3Ba HaBYAJIBHOI JUCITUILIIHH)
JUIs 37100YBaviB OCBITH Trainy3i 3HaHb 27 «TpaHcnopT»
coeriaibHOCTI 275 «TpaHcnopTHI TEXHOJI0r1» (Ha aBTOMOOUIEHOMY TPAHCIIOPTI)

2

v ,20  poky-  c.

JlaBUa4IuK OHGKC&HI{D MukonaiioBUY, BHUKJIAaAa4d, JOLUCHT, KaHIWOAT d)iBHKO-
MAaTCMAaTHUYHHUX HAYK

Po3poOHUKM:(BKa3aTn aBTOpiB, iXHi 1MOCAMM, HAYKOBI CTyNEHI Ta BYEHI 3BAHHS, MEJArOTivHi
3BaHHS)

Po6ouy nmporpaMy HaBYaJIBHOI JUCITUILIIHM OOTOBOPEHO Ta CXBAJICHO HA
3aCiJaHHl MUKJIOBOI KOMICIT HAYKOBO-IIPUPOAHUYNX AUCHUAILIIH

(Ha3Ba)
[Iporokon Big “ ” 20 poky Ne
["onoBa mukI0BOi KOMICIT (1.0. Kaprienko)
(mimuc) (ITIB)

13 2 20 pOKy

Pobouy mnporpamy HaBYaJbHOI JUCHUIUIIHM OOTOBOPEHO Ta PEKOMEHJOBAHO 0
3aTBEPKEHHS HAyKOBO-MeToANYHOIO pasioto BCII «/[HinpoBchkuii (haxoBUil KOJIEIK
1mxeHepii Ta nexaroriku JIBH3 «YkpaiHChkuil nepKaBHUN XIMIKO-TEXHOJIOTTYHHMA
YHIBEPCUTET»

“ ” 20 poky, npoTokos No

["oji0Ba HAyKOBO-METOIUYHOL paJIU C.O. CrosiHOBa
(mrizrmuc) (I11B)

PoGoua mporpama HaBYaJbHOI MUCIHUIUIIHK BIAMOBiAa€ AIOYMM HaBYAJIbLHUM
IUTaHAM CHEIaIbHOCTEM:
3aB. HaBYAJIBHO-METOIUYHOIO J1TA00PaTOPIEI0

13 2 20 pOKy
( )
(mmigmnmc) (I11b)
(13 2 20 pOKy
( )
(mignmc) (I11b)
(13 2 20 pOKy
( )
(mignmc) (I11b)
(13 2 20 pOKy
( )
(mianmc) (ITIb)
“ ” 20 poky

( )

(migmmc) (I11b)




1. OIUC HABYAJIbHOI JUCHUILIIHU

HaitmenyBaHHs
MOKA3HUKIB
[MOKA3HUKIB

["any3b 3HaHB,
CITCIIaIbHICTb,
OCBITHIH

XapakTepucThKa HaBYaIbHOI JUCITUTUTIHI

neHHa hopma
HABYaHHS

3a04yHa hopma
HABYaHHS

KinbkicTh kpeauTiB

lNany3b 3HaHB:

O00B’a3K0Ba

—7 27 Pik BcTymy: 2022
«TpanciopT»
BaranpHa Kinbkicts | ClElialbHICTh Pik migroroBku:
roaud - 210 275 ' 1-1
Jlnst nenHoi popmu | «TpaHcropTHI
HaBYaHHS: TEXHOJIOTIi»
aygutopaux —104 (Ha
CaMOCTIMHOL ABTOMOOIJIBHO
poOOTH CTy/IeHTA - "
106 Yo
TPaHCIIOPTI)
Hust 3a04HOi Cemectp | Cemectp | Cemectp | Cemectp
(¢hopMHU HaBYAHECHS: 1-ii 2 i 1-i 2
ayguropaux — 20
CaMOCTIHHOL Jlekmii
ESSOTH CTyJCHTA - 34 ron. |16 rox 4 ron. 4 Ton
JlaGopaTtopHni
3MICTOBHX MOJIYJIIB _ _
-3 IIpakTHyHi
34ron. (18 rox 6 rom. 6 rox
OcsiTHil -
. CamocriitHa podoTa
A 43 95 95
Gaxaasp TOJI. TOJI TOJI roJ
KonTpoabna podora
2 TOMI.
InguBinyajbHi 3aB1aHHA

Bux koHTpOII0

CK3aMCH




2 Meta Ta 3aBJaHHSA HABYAJBLHOI JMCIMILIIHYA

Meta HaBuanpbHOI JucHUIUIiHM «Buma wmatematuka» € 3abe3medeHHS
NPUKIATHUX TUCHUILIIH HEOOXIMHUM MaTeMaTUYHHM amnapatoM; (GopMyBaHHSA ¥y
MaiOyTHIX (axiBIIB 3 OXOPOHHU Mpalll HaBHKIB aHATITHYHOTO MHCIIEHHS, 0a30BHX
MaTeMaTUYHUX 3HAHb JJI1 BUPIIICHHS YNPaBIIHCHKUX 1 TEXHIYHUX MPUKIATHUX
3aBJIaHb 3 OPIEHTAIIIEI0 HA MPoOIeMHu TPOdeCIHHOI MISITBHOCTI.

3aBaaHHA HaBYaJIbHOI AucUMIUIIHM «Buma Marematuka» €  BUBYEHHS
OCHOBHHMX PO3/I1JTIB BUILIOT MATEMATUKH Ta 3aCTOCYBAHHS MAaTEMaTUYHOTO anapary 1npu
BUBYCHHI CIIEIiaIbHUX KYPCIB Ta JJIs pO3B’sA3yBaHHSA MNpodeciiHuX 3aaad.

IIpeameTom HaBUYATIBLHOT TUCIUIUIIHU € OCHOBHI MOHSTTS JITHIMHOT Ta BEKTOPHOT
anreOpu, aHaATITUIHOI TeOMeTpii, OCHOBHI TEOPETUYHI MTOJIOKEHHS TU(EepeHITIaTbHOTO
YUCJICHHSA Ta JOCHIDKeHHS (YyHKII, MpaBwia OOYMCIIIOBaHHS I1HTErpayliB Ta
3aCTOCYBaHHSA 1X IS PO3B’SI3yBaHHA MPUKIAJHAX 3a7a4, OCHOBHI THIIH
nu(epeHIIaIbHUX PIBHSIHB 1 3aCO0M iX PO3B’S3KY, OCHOBHI MOJIOKEHHS Ta TEOPEMU
Teopii IMOBIPHOCTEH.

IlepeaymMoBOI0 BHBYEHHS HABYAJIbHOI TUCHMILIIHM € 3aCBOEHHS 0a30BUX
3HaAHb 3 €JIEMEHTAPHOI MATEMATUKHU.

MixaucuumuiiHapHi 3B (3KH.  Teopiss HMOBIPHOCTEM 1 MaTeMaTH4HA
CTaTUCTHKA, (i3uKa, €KOHOMIKa aBTOMOOIIBLHOTO TPAHCIOPTY, OCHOBU HAyKOBO-
IoCHiaHOI poOOTH, METOJOJOTIS Ta OpraHizailiss HayKOBUX JOCIIKCHb B
TPAHCIOPTHUX CUCTEMaXx, JOCIIKEHHS onepalliil y TpPaHCTIOPTHUX CUCTEMaX.

[Iporpamoro npeameTy nependadyeHo MPOBEICHHS JEKIIM, TPAKTUYHUX 3aHSTh
10 TEMaM KypcCy, a TaKOK BUKOHAHHSI KOMIUJIEKCHOT KOHTPOJIBHOT pOOOTH.

[Tepenik chopmoBaHUX KOMIIETEHTHOCTEH 1 Pe3yJIbTaTiB HABUYAHHS Ta CYTHICTD
c(hOpMOBaHMX KOMIIETEHTHOCTEH 1 pe3yJIbTaTiB HABYAHHSI:

IIporpaMHi KOMIIETEHTHOCTI
InTerpasbHa | 31aTHICTH pPO3B’A3yBaTH CKJIAJHI CIELIANI30BaHl 3agadl Ta
KOMIIeTEHTHICTH | BUPINIYBATH IPAKTUYHI MPOOJIEMH y Taiay3l TPaHCHOPTY 3
(IK) BUKOPUCTAaHHSM TEOPi Ta METOAIB Cy4acHOi TPAHCHOPTHOI
HayKd Ha OCHOBI CHUCTEMHOTO TIAXOJy Ta 3 BpaxyBaHHIM
KOMIIJIEKCHOCTI Ta HEBU3HAYEHOCTI YMOB (YHKIIOHYBaHHS
TPAHCIOPTHUX CHUCTEM.

3araJjabHi KoMmneTreHTHOCTI, BU3HAUYEHi CTAHAAPTOM BHIIOI OCBITH:
kommerenTHOcTi | 3K-6. 3nmatHicTh TPOBENEHHS OCIIIKEHb HAa BIAMOBIIHOMY
GK) piBHI.

3K-7. 3naTHiCTh TeHepyBaTH HOBI 1/1€1 (KpeaTUBHICTB).
3K-13. 3pmatHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHAI3y Ta

CUHTE3Y.
IIporpamui pe3yJibTaTH HABYAHHA
PesyabTaTn IIporpamHi pe3yjibTaT HABYAHHS, BU3HAYEHI CTAHAAPTOM:
HABYAHHA PH-1. Dbparu BianoBijanbHICTH Ha cebe, MPOSBIATU
(PH) IPOMAJISTHCHKY CBIJIOMICTbH, COIllajibHY aKTHBHICTh Ta y4acTh y

KUTTI TPOMAASHCHKOIO CYCHUIBCTBA, AHATITHYHO MMCIUTH,
KPUTUYHO PO3YMITH CBIT.




VY pe3ynpTaTi BUBYEHHS HaBUaJbHOI ITUCHUIUIIHKM «Buima maremaTukay
3100yBadi OCBITH ITOBUHHI:
3H@mMu:0CHOBHI MIOHATTS JIIHIAHOT Ta BEKTOPHOI aJireOpu, aHAIITUYHOI T€OMETPIT,
OCHOBHI TEOPETHYHI TMOJIOKEHHS AU(EepeHINIaIbHOTO YHCIEHHS Ta JOCHTIIKEHHS
byHKIi1, TpaBuiia OOYUCITIOBAHHS 1HTETPalliB Ta 3aCTOCYBAaHHS iX ISl PO3B’sI3yBaHHS
NPUKJIATHUX 3a/1a4, OCHOBHI THIH IU(EepEeHIIaIbHUX PIBHSIHD 13aCO0U iX pO3B’S3KY,
OCHOBHI TOJIOKEHHS Ta TEOPEMH Teopii HMOBIPHOCTEI;

éMimu:po3B’sI3yBaTy 3a/1a4l BUIIOI MAaTEMaTUKU, PO3YyMITH MOXKJIUBICTh 3aCTOCYBaHHS
MaTeMaTUYHUX METOJIB , 332 JJOIIOMOTOIO SIKUX JOCIIDKYBATH Ta MOJCITIOBATH XIMIUH1
Ta TEXHOJOTIYHI MPOILECH; BUKOPUCTOBYBAaTH THUIIOBI aJIrOPUTMHU JIIHIMHOI Ta
BEKTOPHOI anreOpu 3 METOI0 OJEpXaHHS [MaHUX Uil PO3pPaXxyHKY MaTeplaibHUX
OayaHCiB; BHUKOPHUCTOBYBAaTH TEOPETHUYHI IOJOKEHHS JU(EPEHIaIbHOTO Ta
IHTErpaJIbHOTO YMCJICHHS, Teopil AudepeHIliaIbHUX PIBHSIHbL 3 METOI BHUPIIICHHS
TUIIOBUX 3a/1a4y TEIJIO-MACOOOMIHY, OJIEpKaHHS JaHUX JJI1 NPOEKTYBAaHHS XIMIYHOIO
oOnajHaHHs, 3HAXO/PKEHHS ONTUMAJIBHUX [AapaMeTpiB  XIMIYHUX IPOILIECIB;
BUKOPUCTOBYBAaTH AaHAIITU4YHI (OPMYJIM Ta BHUPA3H AHAJIITUYHOI TEOMETpli AJis
OOYHMCIIEHHS TapaMeTPiB FTEOMETPUUHUX (PIryp, TOBEPXOHB 1 TUT 3 METOIO OJACPKAHHS
JAHUX JUIsl TPOEKTYBaHHSA XIMIYHOrOo OOJaJHAHHS;  3aCTOCOBYBAaTH OTPUMAaHI
TEOPETUYHI 3HAHHS 1 NMPAKTUYHI HABUYKU MPU BHUBYEHHI HAaBYAIbHUX JUCLUILIIH,
MOB’sI3aHUX 3 MPOGECIHHOIO MISUIbHICTIO; JOIIJIFHO BUKOPHUCTOBYBAaTH MAaTeMAaTHYHI
METOJIH .

3 IIporpaMa HABYAJIBLHOI AMCIUILIIHA

3micToBuii Mmoayab 1. JliHiliHa Ta BekTOpHa anrebpa. AHATITHYHA TEOMETPIs
Ha IJIOIIMHI Ta B MPOCTOPI.

Tema 1 JliniiiHa Ta BeKTOpPHA ajiredpa

Enementn teopii matpuus. OCHOBHI oneparlii Haj MaTpulsiMu. Enementu teopii

BU3HAYHUKIB. BIacTUBOCTI BU3HAYHUKIB 1 CIIOCOOM iX oOuMclieHHs. Teopis cuctem
JTHIAHUX anreOpaiyHuX piBHAHb. HeonHOpimHI Ta OJHOPIAHI CHCTEMH JIHIMHUX
anreOpaidyHux piBHSAHB. J[OCHIJKEHHS CHCTEM JIHIMHUX alreOpaiyHuX piBHSHb.
Cucremu KOOpAMHAT Ha IUIOMIMHI 1 y mpocTtopi. Bekropu. JliHiiHI omepauii Han
BekTOopaMu. JliHiWiHA 3aleKHICTh Ta HE3AJICKHICTh BEKTOpPiB. basuc, koopauHaTH
BexTopa. CKamspHuil TOOYTOK ABOX BEKTOPiB. MOro BIACTHBOCTI Ta 3aCTOCYBAHHSL
BekTopHuii 100yToK ABOX BekTopiB. Mimanuii 106yTOK TpPhOX BEKTOPIB. IX
BJIACTMBOCTI Ta 3aCTOCYBaHHS.

Tema 2 AHAJIITHYHA reOMeTPisi HA NJIOUIUHI Ta B POCTOPI.

PiBHsiHHA JiHIT Ta TOBEpXHI B PI3HUX CUCTeMax KoopauHat. [Ipsma miHisS Ha
oAl Pi3HI BUAM pIBHSAHHA TpsiMoi Ha twiouuHl. Kyt MDK npsmumu. YMoBu
napajiebHOCTI Ta MEPHEeHIUKYISIPHOCTI NpsIMHUX. BiacTaHb BiJg TOYKH A0 MOPSMOI.
[TnomwmHa y poctopi. Pi3Hi Buau piBHSHHS WIomuHU. KyT Mixk momuHamMu. Y MOBH
napajebHOCTI Ta MEePIeHANKYISIPHOCTI TIONIMH. BiACTaHb B/l TOYKU 10 TUIOIIMHHU.
[Ipsima ninis y npoctopi. Pi3Hi Buau piBHsAHHA npsMoi. KyT Mk npsMumu. YMoBU
napajieIbHOCTI Ta MEPHEHAUKYISIPHOCTI MpAMHUX. B3aemMHe po3rauryBaHHS OpPSIMOi
JTiHIT Ta TwiommHUA y mpoctopi. KyT MK mnpsMor0 Ta IUIOMIMHOIO, YMOBH iX



napajenbHOCTI Ta meprneHAuKysipHocTi. KpuBi miHii Ta MOBEpXHI APYroro Mopsaky:
KOJIO, eIiIc, rinepOona, mapadoia, HMIIHAPUYHI TOBEPXHI Ta MOBEPXHI 00epTaHHS, 1X
PIBHSIHHS Ta BIIACTUBOCTI.

3micToBuii moayas 2. Berym go MaremaruyHoro asadizy. I'pannuns
nocJigoBHocTi Ta pyHkuii. {udepennianbue unciaeHnss GyHkuii ogHi€l 3SMiHHOI.

Tema 3 Beryn 10 MaTeMaTHYHOTO aHAMI3Y. ['paHMIA MOCTiI0BHOCTI Ta
(yHkuii.

[Tonsarts ¢yskuii onHiei 3MinHOI. OOJacTh BHM3HAYEHHSA Ta 00JIaCTh 3HAYCHBD.
OCHOBHI XapaKTepUCTUKH MOBEIIHKN QYyHKIT. YucaoBa MoCiI0BHICTh Ta ii TpaHMIIS.
['panunsg ¢pyukuii. OqHOCTOPOHHI Ipanuill. HeckiHueHHO Malli Ta HECKIHYEHHO BEJIUKI
¢dbynkuii. BractuBocTi HeCKIHYEHHO ManuxX (QYHKIINA Ta iX kinacudikaiis. OCHOBHI
TeopeMu mpo rpanuii ¢yskmid. Ilepma ta apyra Bu3HauHi rpanmii. Hacmigku.
ExBiBaneHTHI HeckiHYeHHO Mail (yHkuii. HemepepBHiCTh (QyHKIII B TOYI Ta Ha
npoMiKKy. OCHOBHI TE€OpEeMH NpO BIIACTUBOCTI HemepepBHUX (yHKIIH. Po3puu
¢ynkuii. Kimacudikamis Touok po3puBy. [ToHATTS po KycKOBO-HenepepBHi (yHKIIII.

Tema 4. IndepennianbHe yucaeHHA PyHKUII OAHi€T 3MIHHOI.

[TonsaTTs npo noxiaHy. I'eomerpuununii Ta piznyHui 3micT noxigHoi. [lpuknaaun
0e3rmocepeTHbOr0 OOUMCICHHS MOX1THOT.
OcHoBH1 mpaBuna audepeHititoBanHs. JudepeHiiiioBaHiCTy Ta HEMNEepPEpBHICTh
dbyukiii. Tabmuis moxXigHUX OCHOBHUX elleMeHTapHuX (QyHkiin. [loxigHa ckinageHol
¢dbynkmii. TloximHi obepHenoi (yHkIi, (yHKIII, sSKka 3aJaHa HESIBHO, CTEIEHEBO-
MOKa3HUKOBOT (YyHKIII, mapameTpuyHo 3aaaHoi ¢yHkmii. Jdudepenuian ¢yHKIi.
[Toximui Ta mudepeniiany BUIKUX MOpsAKiB. OCHOBHI TeopeMu Iu(epeHIiaTbHOTO
yucienns. Teopemu  @Depma, Pomns, Jlarpamka, Komi. [IpaBumo Jlomitas.
HeoOxigHl Ta A0CTaTHI yMOBHM MOHOTOHHOCTI (DYHKIi, €KCTpEMyMYy, OMYKJIOCTI
JOBEPXY Ta OMYKJIOCTI JO0HU3Y Tpadika pyHkuii. AcuMntoTu rpadika Gyskiii. [loBHe
nociiKeHHs (QyHKIII Ta moOyoBa ii rpadika.

3microBuit moayans 3. /[AudepenuianbHe uuciaeHHs (GyHKOil KUIbKOX
3MiHHUX. [HTerpajsbHe yncjeHHs GyHKUil OJHi€l 3MiHHOI.

Tema 5 IndepennianbHe uncjieHH PyHKIII KUIbKOX 3MIHHHX

[TonsiTTs po GyHKIIIO KUTbKOX 3MiHHUX. O01acTh ii BUu3HaueHHs. ['panuis ta
HernepepBHICTh. YacTHHHI TOXIHI MEPIIOro MOpsAAKy. YacTHHHI TMOXiJHI BUIUX
nopsizkiB. [loBuuit qudepeniian ta gudepeniianm BUmux nopsakis. [lopHa moxigHa.
[TonsTTs Ipo TpagieHT GyHKIT KUThKOX 3MIHHUX. JIoTUYHA TUIOIITMHA /IO TIOBEPXHI Ta
HOpMaJTb 710 Hei. ExcTpeMym ¢yHKIIIT TBOX 3MIHHHUX.

Tema 6 InTerpajbHe uncjieHHs GyHKUil OHi€l 3MiIHHOI
IlepBicHa Ta HeBU3HAYEHUI iHTerpa. Ix o3Hauenns ta BaactusocTi. Teopema mpo

1HBApIaHTHICTh 1HTErpyBaHHs. Tabmuis iHTerpamiB. OCHOBHI METOAU IHTETPyBaHHS:
OesnocepeHe I1HTETPYBaHHS, METOJl 3aMiHM 3MIHHOI, I1HTErpyBaHHS YacTUHAMHU.
[nTerpyBanHss ApoOoBo-panioHaNbHUX (YHKIIH. I[HTErpyBaHHS JeSIKUX KJaciB
TPUTOHOMETPUYHUX (PYHKIIN. I[HTErpyBaHHs JEAKMX 1ppaliOHaTbHUX (DYHKIIIH.
Busnauenuii iHTerpan. Horo o3navensus, YMOBHU ICHYBaHHS, T€OMETPUYHUMN 3MICT,
BJIacTUBOCTI. Bu3znauenuii iHTerpai sk QyHkiis Bepxupoi rpanuii. Dopmymna Herotona



- JleiiOnima. 3aMiHa 3MIHHOI Ta IHTErpyBaHHS YaCTHHAMHU y BU3HAYEHOMY IHTETpaJIi.
3acTocyBaHHS BU3HA4YEHOTro iHTerpamy. OO4YMCIEHHS 3a JOMOMOIOI0 BHU3HAYEHOTO
IHTerpally IJIOHl IJIOCKOI (Irypu y MNPSMOKYTHHX Ta TOJSPHHUX KOOpIMHATAX,
OOYMCIIEHHS! JOBXMHM AYTHM KPUBOi Y NPAMOKYTHHX Ta MOJSPHUX KOOpAMHATAX,
oOuncieHHs 00’eMy Tija 3a IUIOUIAMH TMapalieJbHUX TMepepi3iB Ta 00’eMiB Til
oOepTaHHs TUIOCKUX (Iryp BITHOCHO KOOPAWMHATHHX oOced. OO4YMCIeHHS IIIOomIl
MOBEPXHI T1JIa 3a JIOTIOMOI'0K0 BU3HAYEHOTO 1HTerpainy. HesnacHi interpanmu 1-ro ta 2-

ro poay.

3micToBuiit moay.s 4. /IndepenuianbHi piBHIHHA.
Tema 7/IndepenuianbHi piBHAHHSA MEPUIOTO MOPSIAKY.

KomriekcHa miioniHa Ta KOMIUIEKCHI yucia. Jii HaJ KOMIUIEKCHUMU YUCJIaMH B
anreOpaiuHiii popmi. TpuroHoMeTprYHa Ta MOKAa3HUKOBA (HOPMHU KOMILJIEKCHOTO YHCIIA.
OCHOBHI MOHATTS Teopii U(epeHIIaIbHUX PIBHIHB. J(udepeHiianbai piBHSIHHA 1-T0
MOPSAKY: 3arajdbHUNA 1 YaCTUHHUM PO3B’sA30K, 3ajadya Koiii, reoMeTpuuHUA 3MICT.
HudepeniianbHi  piBHIHHA 3  BIJIOKPEMJIIOBaHUMHU  3MIHHMUMHU.  OJHOpiAHI
nudepeHIiiaabHl piBHSHHS mepiioro nopsaky. JliHiiMHI audepeHuiaibHl piBHIHHS
nepuioro nopsiaky. PiBusuusa bepnyini. JludepeHiiansHi piBHSHHS BUIIMX MOPSIKIB.
Bunanku 3HmwxkeHHs nopsaky. JliHilHI onHOpiaHI JudepeHIiaabHl pIBHSHHSA 2-TO
nopsaaky. O3HaueHHs Ta 3arajibHi BiIacTUBOCTI. JIiHINHI ofHOPiAHI AudepeHIiaIbHl
PIBHSHHS 2-TO TOpAAKY 31 cranuMmu Koedimientamu. JliHIAHI HEOJAHOPIAHI
nudepeHIiaabil piBHSAHHSA 2-T0 TopsAaky. O3HadeHHs Ta 3arajbHI BIACTUBOCTI.
Merton Bapiaiiii TOBUTbHUX cTanuX. JIiHIMHI HEOTHOPIIHI AUdEpeHITianbHI PIBHIHHS
2-T0 MOPSAKY 31 CTATMMH KOedilliEHTaMU Ta CHEI1aJbHOI0 TPABOI0 YACTUHOIO.

Tema 8/ludepenuiaibHi piBHAHHA BUIINX NOPAIKIB

HudepeHmianbHi piBHAHHS JPYroro MOPSANIKY, Kl JOMYCKAIOTh MOHMKEHHS
nopsiaky. JIHIAHI AudepeHianbHl  pIBHSAHHSA JApyroro mnopsaky. OmaHopiaHi
nudepeHuianbHl piBHAHHI. Metos Bapiallii AOBUIBHMX cTainux (Meroxa Jlarpanka).
JliniliHi  audepeHLiaibHl  PIBHAHHA 31 cTaiuMH  Koedimientamu. Cucremu
nugepeHiaIbHUX PIBHIHb.



4. CTpyKTypa HaBYAJbHOI JUCHUILTIHA

Hazssa 3MicToBuX

Kinpkicts rogua

Jenna dpopma

3aouna opma

MOJYJIIB i TEM Ycpo- y TOMY YHUCIi Ycpo- VY Tomy umncni
To n | mc | m1ad [KoHTp | C.p. To b II,c a6 1H7. c.p.
1 2 3| 4 5 6 7 8 9 10 11 12 13
Mopnyas 1
3microBuii Mmoayab 1. Jliniiina Ta BekTOpHA ajredpa.
AHaJIiTHYHA reoMeTpisi HAa MJIONIUHI Ta y MPOCTOPi.
Tewma 1. Jliniiina ta 26 |8 6 12 22 2 2 18
BEKTOpHa anrebpa
Tema 2. AnaniTnana 20 416 10 22 2 20
TEOMETPIs Ha TIOMTHHI
Ta y IpocTopi
Pazom 3a 3micToBUM 46 |12 | 12 22
MozyJem 1.
3micToBuii Moayab 2. BeTynm 10 MaTeMaTHYHOTO aHAJI3Y.
I'panuus nocaigoBHoOCTI Ta PyHKIIii.
JAudepenniaabne yncaenns: PyHKUii oaHi€l TA KiJIbKOX 3MiHHHUX.
Tewma 3. Berym o 20 4 16 10 19 19
MaTeMaTHYHOTO
anamizy. ['panuis
MOCITiTIOBHOCTI Ta
GyHKIII.
Tema 4. 39 |10 10 19 42 2 2 38
Hudepentmiancae
yuciaeHHs QyHKIil
OJHi€T 3MIHHOI.
Tema 5. 26 8|6 12 26 2 24
Hudepenmiancae
YHCTICHHST PYHKITT
KUIBKOX 3MIHHUX
Pa3om 3a 3mictoBum | 85 22 | 22 41
MoayJjeMm 2
3a mepumuii cemecTp 131 34 | 34 63

3microBmii Mmoayab 3. InTerpajabHe yncieHHs GpyHKUIT ogHiel 3MiHHOY. JI

udepeHuiajbHe PiBHIHHA.

Tema 6. [nTerpanbHe
YHCITICHHST PYHKITT
oJ(Hi€T 3MIHHOT

38

10

20

40

2

2

36

Tema 7.
Hudepenuianbue
PIBHSHHS TIEPILIOTO
TIOPSIZIKY.

22

12

22

20

Tewma 8.
Hudepenuianbsue
PIBHSHHS BUIIUX
TIOPSIJIKIB.

16

10

17

15

KomiiekcHa
KOHTPOJIbHA po00Ta

Pasowm 3a 3micToBUM
MoyJieM 3.

40

10 2

22




Kinekicts rogua
Ha3spa 3micToBux Jenna popma ‘ 3aouna opma
MOJYJIIB i TEM Ycpo- y TOMY YHUCIIi Ycpo- VY Tomy uucni
ro 1 | mc | mad [KoHTp | C.p. ro b II,C 1ab 1H7. c.p.
3a napyruii cemecTp 78 |16 20 2 42 | 105 4 6 95
Yevororoaun | 210 |50 | 54 106 | 210 8 12 190
TeMu ceMiHAPCHLKHUX 3aHATH
He Hepez[6aquo HaB4YaJIbHUM I1JIaHOM
Temu NMPAKTUYIHHUX 3AHATH
Ne KinpkicTh
HasBa temn
3/ TOOWNH
1. | Teopis cucteM niHIHHUX anreOpaiuHux piBHAHb. HeomHopigHi Ta 2
OJTHOPI/IHI CUCTEMH JTiHIHHUX anreOpaiyHuX piBHAHB. JlochimKeHHS
CHUCTEM JIIHIHHUX anreOpaiuHuX PiBHSHB.
2. | Po3p’s3anns cucrem meronom ['aycca. @opmynu Kpamepa 2
3. | ba3uc, koopauHaTh BekTopa. CKaisspHUN TOOYyTOK JBOX BEKTOPIB. 2
loro BiacTHBOCTI Ta 3aCTOCYBaHHS.
4 | YMOBH napayenbHOCTI Ta IepIeHIUKYIIPHOCTI IpsAMUX. Bifgcrans Big 2
TOYKH JO MPSAMO].
5. | lIpsima miHist y pocTopi. 2
6. | B3aemHe po3ranryBaHHs MPsIMOI JIiHIT Ta IMJIOMIMHU Y IPOCTOPI 2
7. | BnacTuBOCTI HECKIHYEHHO MaJIUX (PYHKIIIH Ta X KiIacudikailis. 2
8. | OcHOBHI TeopemH po rpaHulli GyHKLIH. ['paHuIll MOCIiTOBHOCTI. 2
9. | llepma Ta npyra BU3HA4HI FPAaHULI 2
10. | OcHoBHI npaBwiia 1U(epeHIIFOBaHHS 2
11. | IloxigHa cknaneHoi ¢pynkuii. IToxigHi o6epHenoi pyHkii, GyHKuii, 2
sIKa 3a7]aHa HEeSIBHO.
12. | IoxigHi Ta qudepeHniaay BULIUX MOPSJIKIB 2
13. | OnykyicTh Ta BTHYTICTh KPUBUX. TOYKU MEPETUHY. 2
14. | AcuMnTOTH KpUBHUX. 3arajbHa cxeMa JOCTIIKEHHS (QYHKIIIH. 2
15. | YactuHHI moxigHi BULIMX nopsaakiB. [loBHui nudepeniian ta 2
qudepeHiiany BUIIUX TOPSIKIB.
16. | Cxanspue nose. [ToxigHa 3a HanpsimoM. ['pajiieHT. 2
17. | YMoBHui exctpemyMm. HaliGunbiie Ta HaliMeHIIe 3HaYeHHS (PyHKIIIT. 2
18. | OcHOBHI MeTOIM IHTErpyBaHHS: O€3MOCepeIHE IHTErPyBaHHS, METO] 2
3MiHU 3MiHHOI, IHTEIpyBaHHS YaCTUHAMH.
19. | InTerpyBaHHs NeSKUX KJIaciB TPUTOHOMETPUYHUX (DyHKIIIH 2
20. | BusHaueHnii inTerpai. Moro 03HaueHHs, yMOBH iCHYBaHHS, 2
TEOMETPUYHU 3MICT 1 BIACTHBOCTI.
Busnauenuii inTerpa, sk QyHKIis BepXHboi rpanuill. opmymna
Herotona-Jleii6Hina.
21. | OGuucneHHs IOl MOBEPXHI T1JIa 3a JIOMTOMOTOI0 BU3ZHAYEHOTO 2
IHTerpary
22. | O6uncnenHs 06’ema Tia o6epranHs. HabmmkeHne obuncienHs 2
BU3HAUCHUX 1HTETPAIiB.
23. | JliniitHl audepeHianbHi piIBHIHHS MEPILIOTO MOpsKy. PIBHAHHS 2
Bbepnymmi. JliniliHI ogHOPIAHI JU(epeHIiaabHl piBHIHHS JPyTroro




nopsiaky. O3Ha4eHHS Ta 3arajibHi BIacTHBOCTI. JIiHIIHI OMHOPITHI
nudepeHIianbHi piBHAHHS JPYTroro MOPSIKY 31 CTalIuMu
Koe(ilieHTamu.
24. | OnHopiaHi qudepeHianbHi piBHIHHS MEPLIOTO MOPAAKY. PiBHAHHS 2
bepnymni.
25. | HabnmxkenHs po3B’sa3yBaHHs nudepeHiiitnux piBHsHb. Meton Eiinepa 2
26. | JliniiiHi nudepeHianbHi piBHAHHSA APYTroro nopsaxky. OqHopiaHi 2
nudepeHIiaibHi piBHIHHS
Bceboro 52
Temu 1a00paTOpHUX 3aHATH
He Hepez[6aquo HaBYaJIbHHUM IIJIaHOM
CamocriiiHa podora
No Hazpa Temu Ta BUIM CaMOCTIHHOT pOOOTH CTyIeHTa Kinekicts
3/l TOIUH
Tema 1. Jlinifina Ta BeKTOpHa ajiredpa

1 | Enementu teopii marpuie. OcHOBHI onepaii Hax Marputsivu. Enementu 2
Teopii BU3HAYHUKIB. BIacTHBOCTI BU3HAYHUKIB 1 CIOCOOU X 0OUMCIICHHS.

2 | Teopis cuctem JiHIHHUX anreOpaiyHux piBHsAHb. HeomHopiaHi Ta 2
OJTHOPIJIHI CHCTEMH JIHIMHUX anredpaiuHuX piBHIHb. JlOCITiIPKEHHS CUCTEM
JTHIMHUX anreOpaluHuX piBHIHD

3 | CucreMu KOOpAUHAT HA MJIOIIKHI 1 y IPOCTOPI. 2

4 | Bekropu. JliniiiHi oneparii Hax BekTopamu. JIiHiiiHA 3a1€KHICTh Ta 2
HE3aJIC)KHICTh BEKTOPIB.

5 | basuc, koopauHaTH BekTopa. CKansApHHUil J0OYTOK IBOX BEKTOpiB. Kloro 2
BJIACTUBOCTI Ta 3aCTOCYBaHHS.

6 | BexTopHHii 06YTOK ABOX BEKTODiB. HIOTO BIACTHBOCTI Ta 3aCTOCYBAHHSI. 2
Minurasuii 106y TOK TpHOX BEKTOPiB. MOro BIACTHBOCTI Ta 3aCTOCYBAHHS.

Tema 2 AHaJITHYHA reoMeTPis HA IUIOLIUHI Ta y PocTopi

7 | Ilpsima minis Ha rutonuHi. Pi3Hi Buau piBHSHHA npsamoi. Ky mix 2
IPSIMUAMH.

8 | YMoBHM napasienbHOCTI Ta NEPIEeHAUKYIIPHOCTI IpAMuUX. BincTans Bifg 2
TOUYKH 10 IPSIMOI.

9 | IlnomwmHa y nmpocTopi. 2

10 | IIpsima mdiHist y mpocTopi 2

11 | B3aemHe po3TairyBaHHs NPSAMO] JIiHIT Ta IUIOIIMHU Y IPOCTOPI 2
Tema 3. Beryn 10 MareMaTH4HOro ananizy. [ panuns nocjigoBHocTi Ta
dyHkmii

12 | HeckiHueHO MaJii Ta HECKIHYEHO BEIMKI (PYHKIII]. 2

13 | BiiacTuBOCTI HECKIHUEHHO ManuX (YHKLIN Ta iX Kiacudikaris. 2

14 | OcHoBHi Teopemu npo rpaHulll GyHKIIN. ['panuLi mocnigoBHOCTI 2

15 | Henepepsuictb ¢yHkuii B Touni. Po3pusHi ¢ynkuii. Kinacugikaris Touok 2
PO3pUBY

16 | Ilepua Ta gpyra BU3HAuH1 T'paHULI 2
Tema 4. [IndepenniajibHue uncaeHHs QyHKIIT OAHI€T 3MiHHOL

17 | [lousTTa npo noxiaxHy. ['eoMeTpuunuit Ta pi3UYHUM 3MICT MOX1HOI. 2

18 | OcHoBHI npaBuiIa TUQEPEHIIFOBAHHS. 2




19 | dudepentiiioBaHicTb Ta HenepepBHiCTh GyHKIT. Tabnuis moxXigHIX 2
OCHOBHHX €JIEMEHTApHUX (PyHKITIH

20 | IoxigHa cknaaeHoi gynkmii. [ToxigHi o6epHeHOT PyHKITIT, QYHKITT, KA 4
3aJaHa HESIBHO.

21 | IloxigHa cTeneHeBO-MOKa3HUKOBOI (DYyHKIIIT, TapaMeTpUIHO 3adaHO1 2
byHKITIT.

22 | Ioxigni Ta AudepeHiiany BULIMX TOPSIKIB. 1

23 | 3poctanus Ta cnagaHHs ¢GyHkiii. Ekcrpemanbhi Touku. JIokanbHuI 2
EKCTPEMYM.

24 | OnyKiicTh Ta BrTHYTICTh KpUBUX. TOUKH MEpEruny. 2

25 | AcumMnToTH KpUBHX. 3arajibHa cXema JIOCIKeHHsI (PYHKITIH. 2
Tema S. [IndepenniajibHe ynciaeHHs PyHKIIT KUIBKOX 3MIHHHX.

26 | IlonsaTTs mpo GyHKINIIO KibKoX 3MiHHMX. O0nacTs ii Bu3HadeHHs. [ paHuis 2
Ta HETIePEepPBHICTh. YaCTUHHI MOXIJHI MEPIIOTO MOPSIKY.

27 | YactuHHI noxiaHi BUIMX nopsAakiB. [loBHuil nudepentian Ta 2
nudepeHIiaii BUIUX TOPSIKIB.

28 | JoTuvHA IJIONIMHA JI0 MIOBEPXHI Ta HOPMAJIb 10 Hel. 2

29 | Ckansapue noze. [ToxigHa 3a HanpsimoM. ['pafieHt 2

30 | ExkctpemyM ¢yHKIIN ABOX 3MIHHHX 2

31 | YMoBHuii ekctpemyM. Haiibinpiie Ta HaiiMeHIe 3Ha9eHHS QyHKITT 2
Tema 6. InTerpajibHe uncjaeHHs1 QyHKUII OHi€l 3MiHHOT

32 | [lepBicHa Ta HeBH3HAYEHHI iHTErpall. IX 03HAYEHHS Ta BIACTHBOCTI. 2
Teopema npo iHBapiaHTHICTh IHTETpyBaHHA. TaOnuIsg IHTErpatiB.

33 | OcHOBHI METONM IHTETpyBaHHS: O€3MOCEPEHE IHTErPYBAaHHS, METO/ 4
3aMiHHU 3MiHHOI, IHTErpYBaHHS YaCTHHAMH.

34 | InterpyBanHs ApoOOBO-paIlioHaTbHUX (PYHKITIH 2

35 | IuterpyBaHHS A€AKUX KJIACiB TPUTOHOMETPUYHUX (PYHKIIIH. 3

36 | InTerpyBaHHA A€SKHX ippalioHAIbHUX QYHKIIIH. 2

37 | BusHauenwuii interpan. HMoro o3HaueHHs, yMOBH iCHyBaHHS, TeOMETPHUHH 2
3MICT 1 BJJaCTUBOCTI.

38 | BusnaueHuii iHTerpan sik (yHKIisl BEpXHbOTo nmapamerpy. Popmyina 2
Hprotona-Jleitbnina. Hernacui inTerpanu

39 | O6uncneHHs IUIONII MOBEPXHI TLJ1a 3a TOTIOMOTOI0 BU3HAYEHOTO 1HTETrpaly. 2

40 | OGuucnenHs 06’ema Tin o0epranHs. Habnuxene oOGuucCieHHs] BUSHAYEHUX 2
IHTEerpaiB.
Tema 7 IndepenniagbHe piBHSIHHS NEPHIOTO MOPSAAKY

41 | OcHOBHI NOHATTS Teopii MU epeHIiabHUX piBHAHD. [ludepeniiaabHi 2
PIBHSIHHS 1-r0 MOPAJIKY: 3arajJbHul 1 YaCTUHHUM PO3B’sI30K, 3aaa4a Ko,
reoMeTpuuHuil 3MicT. JudepenianbHi piBHAHHS 3 BiIOKPEMIIIOBAHUMU
3MiHHUMU. OIHOPIIHI AudepeHIianbHi PIBHAHHS NEPIIOTO MOPSIKY

42 | JliniitHi nudepeHIianbHi piBHAHHS nepioro nopaaxky. PisusHus beprymi. 2
JIiHiiiHI oHOPIIHI TudepeHIialibHI PIBHAHHS APYyroro nopsaky. O3HaueHHs
Ta 3arajibHi BIacTUBOCTI. JIiHIMHI o1HOPIIHI AUdepeHianbHI pIBHIHHS
JPYTOT0 MOPSIIKY 31 CTATUMHU KOeiliEHTaMH.

43 | JliniitHi HeoqHOPIIHI Au(epeHIianbHI PIBHSIHHS APYTOTO MOPSIKY. 3
O3HaueHHs Ta 3arajbHi BIACTUBOCTI. JIiHIHI HEOMHOPITH]
nudepeHiianbH1 PIBHSHHS IPYroro MOpsAKy 31 CTaTUMU Koe(ilieHTaMH Ta
CHeiaJIbHOI0 MPABOI0 YAaCTHHOIO.

44 | Ognopiaxi qudepeHiiaabHl pIBHIHHS NEepIIOro NopsaKy. PIBHAHHS 3

Bbepnymmi




45 | HabnwxeHHs po3B’si3yBaHHs nudepeHIiiiinux piBHsaHb. Meron Eitnepa. 2
Tema 8 /IndepenniajbHi piBHAHHA BUIIMX NOPSIAKIB

46 | JIndepenmianpHi piBHIHHS APYTroTO MOPSAAKY, K1 TOMYCKAIOTh MOHMKCHHS 2
HOPSIZIKY.

47 | JliniitHi qudepeHIianbHi piBHSAHHS Ipyroro mopsaky. OaHopiiHi 2
TuQepeHIianbHi piBHIHHS.

48 | Meton Bapiarii 1oBiIbHUX cTanux (Meton Jlarpanxka). JIiHiiHI 4
nudepeHIianbHi pIBHSIHHS 31 CTATMMHU Koe(DillieHTaMu.

49 | Cucremu nudepeHialbHuX PiBHSIHb. 2
Bceboro 106

5. ®opmMH OTOYHOTO i MiICYMKOBOT0 KOHTPOJIIO

[ToTouHMIT KOHTPOJb 3A1MCHIOETHCA T1J] Yac MPOBEACHHS JIEKIIN, TPaKTUUYHUX
3aHATh y BUIJIII ONWTYBaHHS, TECTyBaHHS 3a momomororo Google-gpopm Ta
PO3B’sI3yBaHHSA 3a/1a4.

[1imcyMKOBHIA KOHTPOJIb IPOBOJIUTHCA B JOPMI €K3aMEHY .

6. Po3noais1 0aJiB, sIKi OTPUMYIOTH CTY/A€HTH

Kypc HaBuanbHOT TUCHUIUIIHU JIJISi IOTOYHOTO KOHTPOJIIO MOJUISIETHCS HA TPH
3MICTOBUX MOJYJIS.

Jlo mepIioro 3MicTOBOr0 MOAYJIS BKJIFOUEHI TeMu 1-2, 1o apyroro — temu 3,4,5,
110 TPEThOTO — TeMHU 6, 7, 8. BuzHavatouu OIliHKY 3a CUCTEMaTUYHICTh Ta aKTUBHICTh
po0oTH, 10 yBaru OepyThCs HE TIIBKH MOTOYHI OLIHKHU 33 ayAUTOPHY poOOTy, a i
B1/IBITyBaHHS JICKIIIMHUX 3aHSTh.

CamocrTiiiHa pobOorta 3m00yBaua ocBith (CP30) oOmiHIOETbCA Ha TiACTaBi
KOHTPOJIbHUX TECTiB Ta KOHTPOJBHHMX 3alUTaHb ITiJl 4ac €KCIpPec-ONMUTYBaHHS Ta
MEePEBIPKA  BEJICHHS 30IINTY, JI¢ KOHCICKTYIOThCS TCOPETUYHI TIMTaHHSI Ta
PO3B’S3YIOThCS 3aj1adi, sIKi BAKOHYIOThCS T103aay IUTOPHO.

3a KOMIUIEKCHY KOHTPOJBHY pOOOTY 3 MOBHHM 1 SIKICHUM PO3B'SI3aHHSIM yCiX
3a/lad HApaxoBYIOThCS Oalu, BHUXOASYM 3 KPUTEPIiB OIllIHIOBaHHS. Buknamau
OpraHi3oBy€ 1 IMepeBips€ BUKOHAHHS NMpakTHuHux 3aBaaHb Ta CP30, Beme 0061k
MOTOYHOI YCIIIIHOCTI 32 BCTAHOBJICHOIO (hOPMOTO.

Ex3amenariinuii O171€T CKIaJa€EThCA 3 JIBOX TCOPETHYHHMX IMUTaHb 1 ABOX MPHUKIIAJIIB
MPAKTUYHUX 3aBJaHb.

KoxHe TeopeTnyHe NHTaHHS, PO3KPUTE TOBHICTIO, 3 HABEICHHSM IPHUKIIAIIB
omiHtoeTbess B 10 GamiB. SIKuI0 BIANOBIAL NpaBWiIbHA, ajle MHUTAHHS PO3KPUTE B
HEMOBHOMY 00cs31, 0€3 NpHKIaaiB, TEOPETUUYHE IMUTAHHS OLIHIOETHCS B 5 OaliB.
HenpapuibHa BiAMOBIAL @00 BIACYTHICTH BIAMOBII1 OIIIHIOETHCS B 0 OaiB.

[IpaBunbpHO po3B’si3aHe Ta OPoOpMIICHE MPAKTUYHE 3aBJaHHS 3 MOSCHEHHSMH Ta
BUCHOBKOM oOLIHIOEThCS B 10 OamiB. HasiBHICTP HEBENMKHUX MOTPIIIHOCTEH NpH
pO3B’s3yBaHHI 3aB/IaHHsI (€ TIOMUJIKK TIPU OKPYTJICHHI) 3MEHIITY€ OIIHKY 32 3a/1a4y Ha
5 GaniB 1 OWiHIOETBCS B O OamiB. BiACyTHICTh MOsSICHEHb, BUCHOBKY 1 HasBHICTh
HEBEJIMKUX HETOUYHOCTEN PU PO3paxyHKaX 3MEHIIYE OLIHKY Ha 5 6aniB. OLiHIOETbCA
Take 3aBlaHHs B 5 OaniB. HempaBuibHO po3B’si3aHe MpaKTHYHE 3aBIaHHS a00 HOro
BIJICYTHICTb OIIHIOETHCS B () OaiB.



[IpaBuibHO po3B’s3aHa Ta odopMieHAa KOMIUIEKCHa KOHTpOJbHa poboTa
owiHIOeTheA B 20 6atiB.

Ominka «BIAMIHHO» BHCTaBIISIETHCS Yy pasi, AKIMIO cyMa OamiB cTaHoBUTH 40,
«mo0pe» - He Mentie 30 6aniB, «3a0BUIbHOY» - HE MeHIIe 20 6aiB.

OcTatoyHa cyma OIIHKH, $IKy CTYJICHT OTPUMY€E IO 3aKIHYCHHIO BHBYCHHS
HABYAJIbHOT AUCLUMILTIHU «BuIlla MaTeMaTrka» BU3HAYA€THCS SK CEPEHS OIIHKA 3a
CEeMECTp Ta OI[iHKa 3a €K3aMEH.

3aranpHa KUIBKICTH OaniiB, sIKy 37100yBady OCBITM TMOBHMHEH HaOpaTu IiJ Yac

BUBYCHHS HaBYAJIbHOI NMCIUIUIIHY, HaBeIeHa B Tabmuisx 1 Ta 2.

Tabmuis 1 — 3aranpHa KUIBKICTE OalliB

[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poOoTa [Tincymko | Cyma
BHUI TECT
(ex3ameH)
3MicToBHit 3MicToBuit 3micToBui | 3MICTOBHI MOIYJIh
Moayib Nel MoayJib Ne2 | momyinb Ne3 Ned
T1 T2 T3 T4 T5 T6 T7 T8 KKP
5 5 4 6 5 6 5 4 20 40 100

T1, T2...T8 — TeMu 3MiCTOBHX MOIYJIIB.

Tabnuus 2 - BusHaueHHs OIIHKM 3a KIJTBKICTIO HaOpaHux OaiB
[IIxana omigroBanus: HaoHaiabpHa Ta EKTC

Cyma OaJiB IHxana
yma Ixana ouinroBanus; CKTC OL[IHIOBAHHS;
3a BCl BUAU .
HaIllOHAJIbHA
HaBYaJIb- -
Hoi OrmiHka 3a
IISUTBHO Ouimka [Tosicuenust TUTS 3QJTK HAIIOHATELHOIO
ot €KTC y YOTUPHU-OATBHOIO
LIKAJIOKO

BIAMIHHO - 3100yBau oOCBiTH BOJOJI€
CIMOOKUMH 1 IEBUMH 3HAHHIMU
HABYAIBHOTO Marepialy, apryMEHTOBaHO
BUKOPHCTOBYE iX Yy HECTaHJAPTHUX CHUTY-
QIisix, BUSBIAE  HEOPAMHAPHI  TBOpUI
BIIOHOCTI B HaBYAJIbHIA JISVIBHOCTI; BUIBHO
BOJIOJIIE HAyKOBUMHM  TEpPMIHAMH, yMi€
90 - 100 A BHaxomuTH JoKepena iHpopMmalii, BIJIMIHHO
AHai3yBaTH 1X Ta 3aCTOCOBYBATH Y|
MPaKTUYHIA JiSUTBHOCTI 200 y HayKOBO-
MOCTIHIA poOOTi; 3MaTHUM 3a JOMOMOTOIO
BUKIIaauya MIATOTYBAaTH BHUCTYM I CTY-
MEeHTCbKOI HayKOBOi KOH(epeHIii, BU3HAa-
UUTH  TporpaMy  CBO€l  Mi3HABaJIbHO]
ITISJIBHOCTI.

JIYKE JIOBPE — 3100yBau OCBiTH BOJO-i€
MITHOOKMMH 1 MIITHUMH 3HAHHSIMU, 3JaTHHH
BUKOPHCTOBYBaTH 1X Yy HECTaH-JapTHUX
82-89 B  |ymoBax, Moxke poOWTH apryMeHTOBaHI nobpe
BUCHOBKHM, MPAKTUYHO OILIHIOBATH OKpeMi
HOB1 (akTu, sBHILNA, Mpolecu. Bupimye
TBOpYi 3aBJaHHs, 3/1aT€H CIOPHIMATH 1HIIY

3apaxoBaHO




CymMma 6aiiB
3a BC1 BUIHU

Ixana omixroBanusa: CKTC

IIxama
OLIIHIOBAHHS:
HalllOHAJIbHA

HaBYaJb-
HOI
JISIIBHO-
cTi

Orinka
CKTC

[Mosicuenus

JUTS 3aTTIKY

OumiHka 3a
HaIIlOHAJIHHOIO
YOTUPHU-OATBHOIO
HIKAJIOI0

MO3UIIII0, SK AJIbTEPHATHBY, 3HAE CYMDKHI
MUCUUIUIIHM, B HaBYaHHI KOPHUCTYETHCS]
MOJTATKOBUMH  JDKepelnaMu  iH(opmartii,
Bigmosine  Woro - ImoBHA, JIOTi4HA |
0OrpyHTOBaHa.

74-81

JIOBPE — 37100yBad  OCBITH  BOJOJIE
ITOCTaTHRO TOBHHUMH 3HaHHSIMH, BIJIbHO
BaCTOCOBY€  BHBYCHHH  MaTepian |
CTaHJApTHUX YMOBAax; pO3YMIE OCHOBO-
MOJIOXKHI Teopii 1 (paKTH, JTOTIYHO BUCBITIIIOE
MPUYMHHO-HACTIAKOBI 3B'SI3KM MDK HHUMHU;)
BMi€ aHami3yBaTH, pPOOUTH BHCHOBKH 3
TEXHIYHUX Ta EKOHOMIYHUX PO3PaxyHKIB,
CKJIaJiaTh TMPOCTI TaOJmIli, cXemH. Bwie
MpaioBaTH  CaMOCTIHHO,  MIATOTYBaTH
pedepar 1 3axWImaTH WOTrO IOJOXKCHHS,
Bigmosige #oro IoBHA, JIOriYHA, ajae 3
eSIKUMU HETOYHOCTSIMHU.

64-73

BAZIOBUIBHO — 3100yBa4 OCBITH PO3y-Mi€]
CYyTh IOUCHWIUTIHHA, BHUSBISE PO3YMiHHS
OCHOBHMX IIOJIO’)KEHb HaBUYAJIBHOTO Mare-
piay; MOXK€ IMOBEPXOBO aHAII3yBaTH MO/Iii,
CUTyallii, =~ poOOUTH  TEBHI  BUCHOBKH,
CaMOCTIHHO BIATBOPUTU OUIBIY YaCTUHY
Marepiany.  Bignosime — Moxe — OyTy
[paBUJIbHA, aJie HEAOCTATHRO OCMHUCIICHA.

60-63

BAJJOBUUIbBHO (JJOCTATHBO) — 31m00y-
Bady OCBITH Ma€ MOYATKOBUI pIBEHb 3HaHb,
BOJIOJIIE ~ HEOOXIAHUMH  YMIHHSAMH  Ta
HAaBUYKAMHU ISl BUPIMICHHS CTaHJApTHHX|
3aBJjaHb, BUSBJISIE PO3YMIHHS OCHOBHHX
MOJIOKEHb HAaBYAJIHHOTO MaTepiaiy; 3JaTHUH
3 MOMMJIKAMH JIaTH BU3HAYEHHS TMOHSATH Ta
KaTeropid, IO  BUBYAIOTHCSA;  MOXKE
CaMOCTIHHO OBOJIO/IIBATH YaCTHHOIO
HAaBYAIBHOTO Marepialxy, ajieé BHCHOBKHY
0OUTH HEJOTIYHI, HEMTOCIIITOBHI.

3a10B1JIBHO

35-59

FX

HE3AJIOBIJIBHO — 3 MOXIHBICTIO CKIa-
MaHHS eK3aMeHy: 3700yBau OCBITH Mallo
YCBIJIOMITFOE METY HaBYAIHHO-ITI3HABAIB-HO]
MISUTBHOCTI;  CMa0KO ~ OpIEHTYEThCS B
MOHATTSIX, BU3HAYCHHSX; CAMOCTIHHE OTpa-
[[FOBAaHHS HABYAJILHOTO MaTepialy BUKIU-Kae
BHayHI  TPyAHOWI;  poOuUTh  crpoOy
PO3TOBICTH CYTh 33JaHOTO, aJie BIAMOBIAAE
TUIIIe 3a JOTIOMOTOI0 BHIKJIAaJada Ha PiBHI
"Tak" um "HI"; OOHAK MOXE CaMOCTIHHQ

HE 3apaxoBaHO
3 MOYKIHUBICTIO
MOBTOPHOTO
CKJIaJaHHs

HE3aJ0BIJIBHO




IIxama

CymMma 0OaiB ) )
yMma [Ixana omuroBanusa: CKTC OITIHIOBAHHS:
3a BC1 BUIHU X
HalllOHAJIbHA
HaBYAIb- .
. OriHKa 3a
ISIIBHO- Onixa [Nossicuenus JUTSL 371K HAOHANLHOIO
: €KTC y YOTUPHU-0ATBHOIO
IIKAJIOIO0

BHAWTH B IMiIPYYHUKY BiAMOBIIb.

0-34 F

HE3AJIOBIJIBHO — 3 000B'SI3KOBUM I10B- HE 3apax0OBaHO
TOPHUM KypcoM: 37100yBad OCBITH HE 3
BOJIO/Ii€ HEOOX1THUMU 3HAHHSAMU, YMIHHSIMH, 000B’I3KOBUM
HABUYKAMU Ta HAYKOBHMMH TEpMiHAMH, IOBTOPHUM
MEMOHCTPYE HU3bKHH piBEHH BUBUYCHHSIM
KOMYHIKATHBHOI KYJIbTYPH. JUCHHUTIIIHA
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8. IncTpymeHnTH, 00/1aJHAHHS Ta NPOrpamMHe 3a0e3MeYeHHs

Bup 3anstrs abo | Tema 3anaTTS ®dopwma (Bux ) Hasga Jnist iKuX BUIIB
IHIUBIAyanbHOTO | (PO3MIiT BUKOPHUCTaHHS MPOTrpaMHOTO | JTiSTTBHOCTI
3aBIaHHS 1HIUBIMyanpHOTO | iHGOpMAIITHUX 3aco0y BUKOPHUCTOBYETHCS
3aB/IaHHS TEXHOJIOT1H
Jlexmii [ToBHMIt KypC Enexrponnmii kypc | Googleclassro | Camomiaroroka
JIEKIIiH, om
eJIEKTPOHHI
MiIPYYHUKH
[TpakTuuHi [ToBHuit Kypc Enexrponsni Googleclassro | [ToToune oriHIOBaHHS
3aHATTA HiAPYYHUKH om 3HaHb CTYACHTIB
Google Tectn Google hopmu
9. AHoTawist
Ne [enna ¢popma 3aouHna popma
" HaiimenyBaHHs po3aiIiB i caMoCTili- CaMOCTii-
3aHAT- BU/I ayau- BUJL ayam-
TS Tem 3aHATTH | TOPHI na 3aHATTS | TOPHi Ha
poboTta podota
3micToBHUII MoayJb 1. JIiHiiiHAa Ta BeKTOPHA ajiredpa. AHAJIITHYHA reOMeTPis HAa IUVIOLIHMHI Ta B
NpoCTOopi
Tema 1. Jliniiina Ta 14 12 4 18
BEKTOpPHa ajredopa
1 1.1 Enementu teopii JIEKIIis 2 2 €caMoCT 4
MaTpuilb. OCHOBHI oreparii
HaJ MAaTPHUISIMHU.
2 1.2 EnemenTu Teopii JIEKIIIS 2
BHU3HAUHUKIB. BracTuBocTi
BH3HAYHUKIB 1 CIIOCOOU X
00YHCIICHHS.
3 1.3 Teopist cucreM JNiHIMHUX MPaKT. 2 2 camocCT 4
anreOpaiyHUX piBHSAHb.
HeonHopinHi Ta oqHOpiAHI
CUCTeMHU JHIHHHUX
anreOpaiyHUX PiBHSIHb.
JlocImiKeHHS cCUCTEM
JHIAHUX anredpaiyHuX
PIBHSHB.
4 1.4 Po3B’s13aHHA cUCTEM MpaKT 2 camocCT 2
MeroaoM ['aycca. @opmynu
Kpamepa
1.5 Cucremu KOOpAHHAT HA CaMocCT. 2 camocCT 2
TJIOMIMHI 1 Y TPOCTOPI.
5 1.6 Bexropu. JliniiH1 JIEKIIIA 2 2 JIEKIIIA 2 2
orepariii HaJl BEKTOPaMH.
JliniiiHa 3aJIeKHICTH Ta
HE3AJIeXKHICTh BEKTOPIB.
6 1.7 Ba3uc, koopauHaTH MPAKT. 2 2 MpaKT 2 2
BekTOopa. CransapHuit
N00YTOK JBOX BEKTOPIB.




No Jlenna ¢popma 3aouna popma
" HaiimenyBaHHs po3aiIiB i caMoCTiii- camMocCTii-
3aHAT- 1:370) ayam- BU/L ayam-
T Tem 3aHATTH | TOPHI ha 3aHATTH | TOPHi na
podora podoTa

Woro BnactuBocTi Ta
3aCTOCYBaHHS.

7 1.8 Bekropuuii 100yTOK JCKITis 2 2 camocCT 2
BOX BeKTOpiB. HMoro
BIIACTHBOCTI Ta 3aCTOCYBaHHSI.
Mimanuii 106yTOK TPhOX
BekTOpiB. Moro BnacTuBocTi
Ta 3aCTOCYBaHHSI.

Tema 2. AHAJITHYHA TeOMeTPisl HA IVIOUIUHI Ta 10 10 2 20
y npocrtopi

8 2.1 IIpsimMa miHisA HA TJIOMIKHI. JIEKIIiA 2 2 €caMoCT 4
Pi3Hi Buam piBHSAHHS IPAMOT.
Kyt Mixx mpssMuMH.

9 2.2 YMoBHU napalenbHOCTI Ta IPAKT. 2 2 CaMoCT 4
MEPIICHIUKYISIPHOCTI MIPSIMUX.
Biacranp Bij TOYKH 10
MPSIMOI.

10 2.3 IlnomuHa y mpocTopi. JICKIIis 2 2 CaMOCT 4

11 2.4 Tlpsima JiHisl y IpocTopi. IPAKT 2 2 camocCT 4

12 2.5 B3aeMHe po3TairyBaHHs paKT 2 2 MpaKT 2 4
IPSIMOT JIiHIT Ta TUIOIIWHY Y
MIPOCTOPI.

3micToBHUIT MOayJIb 2. BeTyn 10 MaTeMaTHyHOT0 aHadizy. ['panuus nocjigoBHocTi Ta pyHKIil.

JAndepennianbHe yncaeHHss GyHKUIl OHi€T Ta KUIbKOX 3MiIHHUX

Tema 3. Beryn 10 MaTeMaTH4YHOTO aHAJI3Y.
I'panunns nocjinoBHOCTI Ta PyHKILIT

10

10

19

13

3.1 HeckinueHHo maii Ta
HECKIHUE€HHO BeNMKI (PyHKII.

JIEKIIiA

2

CaMoCT 4

14

3.2 BracTuBOCTI HECKIHYEHHO
Manux QyHKIIHN Ta ix
KJ1acuikartis.

HpPaKT.

CaMoCT 4

15

3.3 OcHOBHI TE€OpPEMHU MPO
rpanuni GyHkuii. I'panuii
HOCII1I0BHOCTI

MPaKT.

CaMoCT 4

16

3.4 HenepepBHicTh QyHKILII B
touui. Po3puBHI QpyHKIii.
Krnacudikaitist TO40K pO3pHUBY.

JIEKIIis

CaMoCT 3

17

3.5 Ilepmia ta apyra BU3HAYHI
TpaHMIII.

MIpaKT

CaMoOCT 4

Tema 4 Iludepenuianbue
yncaeHHA QyHKLIT oqHi€l
3MiHHOI

20

19

18

4.1 TIoHATTS PO MOXIHY.
I'eomeTpuynmii Ta pi3nuHul
3MICT MOX1/JTHOI.

JIEK1Iis

JIEKIiA 2 4

19

4.2 OcHoBHI npaBuiia
T epeHIIIIOBAHHSL.

MIpaKT

CaMoOCT 4

20

4.3 lupepentiiioBanicts Ta
HenepepBHICTh QYHKIIII.

JIEKIIis

CaMoCT 4




Ne
3aAHAT-
iy

HajimenyBaHHs1 po3aiJiB i
TeM

Jlenna ¢popma

3aouna popma

BH/
3aAHATTH

ayam-
TOPHI

caMoOCTil-
HA
podora

BUJ
3aAHATTA

ayam-
TOPHI

CaMOCTil-
HA
podoTa

Tabuns moXigHUX OCHOBHUX
eJIeMEeHTapHUX (DYHKIII.

21

4.4 TloxigHa ckaaeHol
¢dbyukmii. [ToxigHi o6epHEeHOT
¢yHnkuii, pyHkuii, ska 3a1aHa
HESIBHO.

MIPaKT.

CcaMoOCT

22

4.5 TloxigHa CTENeHeBO-
MMOKa3HUKOBOI (DYHKIIIT,
IapaMeTpU4HO 3a/1aHO1
GbyHKIii.

JIEKLIis

CcaMoOCT

23

4.6 udepenmian GpyHkiii.
BiactuBocti nudepenmiana

JIEKLIis

24

4.7 Iloxinni Ta nudepenmianm
BHIITUX MTOPSIJIKIB.

IPaKT

MPaKT

25

4.8 3pocTaHHs Ta CriaJlaHHs
¢ynkuii. ExcTpemanbHi
TOuKHU. JIoKanbHUM
EKCTPEMYM.

JIEKIIis

CaMOCT

26

4.9 OnykmicTh Ta BTHYTICTh
KpuBHUX. TOUKH NIEpErHHYy.

IPaKT

CaMOCT

27

4.10 ACUMIITOTH KPUBHUX.
3aranpHa cxema JOCIiHKCHHS

GbyHKIIN.

IPaKT

CaMoOCT

Tema 5. ludepenuiajibHe
yHucaeHHA QyHKIIT KITBKOX
3MiHHUX.

14

12

24

28

5.1 lonsarTs npo yHKIiTO
KUTbKOX 3MiHHUX. O0MacTh ii
BH3HAYEHHS.

JIEKI{IS

CaMOCT

29

5.2 I'panunsg ta
HenepepBHicTh. YacTuHHI
MOX1/TH1 MIEPIIOTO MOPSJIKY.

JIEKIIiA

30

5.3 YacTuHHI TOX1IHI BUIINIX
nopsiakiB. [ToBHMIA
nudepeHIian Ta
nudepeHIiaay BUIUX
MOPSJIKIB.

MIPaKT

CaMOCT

31

5.4 JloTnyHa MIOIMIMHA JI0
MOBEPXHI Ta HOPMaJb JI0 HE.

JIEKI{IS

CaMOCT

32

5.5 Ckansipue nosne. [loxigHa
3a HarnpsiMmoM. ['pati€eHT.

MPaKT

CaMOCT

33

5.6 ExctpemyM ¢yHKIIH 1BOX
3MIHHUX

JIEKI{IS

JIEKIiA

34

5.7 YMOBHUH EKCTPEMYM.
HaiiGinpie Ta HafimMeHIIIe
3Ha4eHHs (YHKIII.

MPaKT

CaMOCT

Pazom 3a 3micToBUM MOIyIEM
2

3a 1 cemecTp

131

68

63




Ne
3aAHAT-
iy

HajimenyBaHHs1 po3aiJiB i
TeM

Jlenna ¢popma

3aouna popma

BH/
3aAHATTH

ayam-
TOPHI

caMoOCTil-
HA
podora

BUJ
3aAHATTA

ayam-
TOPHI

CaMOCTil-
HA
podoTa

3micTroBHUI Moay.ab 3. IHTerpanbHe ynucjaeHHs GpyHkuii ogHiei 3Minnol. JIndepenniaabni

PiBHSIHHS.

Tema 6. InTerpajibHe uncjaeHHs PYHKIIT 0Hi€l 18

3MIiHHOIT

21

4

36

35

6.1 IlepBicHa Ta
HeBU3HaueHMit inTerpan. Ix
O3HAYECHHS Ta BIACTUBOCTI.
Teopema npo iHBapiaHTHICTh
iHTerpyBanss. TaOmuis
IHTErpaiB.

JIEKLIis 2

JIEKIiS

36

6.2 OcHOBHI MeTOAH
1HTErpyBaHHs: Oe3mocepeHe
IHTETpyBaHHS, METO/I 3aMiHU
3MIHHOI, IHTeTpYBaHHS
YaCTUHAMH.

MIPaKT. 2

CcaMoOCT

37

6.3 IuterpyBanus 1poOoBoO-
parioHaIbHUX (QYHKITIN.

JIEKLIiS 2

CcaMoOCT

38

6.4 InTerpyBaHHS J€AKUX
KJIaC1B TPUTOHOMETPUYHHUX
GYHKITIH.

IPAKT. 2

CcaMoOCT

39

6.5 IuTerpyBaHHs JeSKUX
ippamioHaIbHUX (DYHKIIIH.

JIEKIIis 2

CaMOCT

40

6.6 Bu3naueHuit inTerpai.
Moro 03HaueHHs, yMOBH
ICHYBaHHs, F€OMETPHUHUI
3MICT 1 BIACTHBOCTI.
Busnauenuii inTerpain, sk
(GyHKIIs BEpXHbOT T'PaHMILI.
®opmyna HerotoHa-
JleliOHina.

MIPAKT. 2

MPaKT

41

6.7 BusHaueHuii iHTerpai sk
(GyHKIIS BEpXHBOTO
napametpy. @opmyia
Herorona-JleioOHina.
HesnacHi iHTerpanu .

JIEKI{IS 2

CaMOCT

42

6.8 O0umCIIeHHs TI0UI1
MOBEPXHI TiJIa 32 I0TIOMOT' 00
BH3HAYEHOTO 1HTETpay.

MpaKkT 2

CcCaMOCT

43

6.9 ObuucnenHs 06’ ema Tin
obepranusa. Habmmwkene
00YMCIIeHHS] BUZHAYEHUX
IHTEerpaliB.

MPaKT 2

CaMOCT

Tema 7 IudepenuianbHi
PiBHSIHHSA MePLIOro MOPSiAKA

10

12

20

44

7.1. OcHOBH1 NOHSTTA TeOPii
IrQepeHIiaTbHUX PIBHSHb.
JudepenuianbHi piBHAHHSA |-
rO MOPSIJIKY: 3arajlbHUM 1
YAaCTUHHUU PO3B’SI30K, 3a7a4a
Ko, reoMeTpuyHHiA 3MICT.

JIEKIIIA 2

CcaMoOCT




3aHAT-
TS

HajimenyBaHHs1 po3aiJiB i
TeM

Jlenna ¢popma

3aouna popma

BH/
3aAHATTH

ayam-
TOPHI

caMoOCTil-
HA
podora

BUJ
3aAHATTA

ayam-
TOPHI

CaMOCTil-
HA
podoTa

JudepenuianabHi piBHIHHA 3
BiJJOKpPEMITFOBAHUMHU
sMmiHHEMHA. OHOPIAHI
nudepeHItianbHi PiBHIHHS
MEPIIOTO MOPSIKY.

45

7.2 Jliniini qudepeHiaabHi
PIBHSHHSI [IEPIIOTO HOPSIKY.
PiBusinus bepnysmi. Jliniiini
oJHOpiaHI AudepeniianbHi
PIBHSIHHSI JPYTOT0 MOPSAKY.
O3HayeHHs Ta 3arajibHi
BracTuBocTi. JIiHiiiHi
oJHOpiaHI AudepentianbHi
PIBHSHHS APYTOro MOPSIKY 31
CTAJIMMH KOoeillieHTaMH.

MPAaKT.

MPaKT

46

7.3 JliHiiiH1 HEOAHOPIAH1
nrQepeHIianbHi piBHIHHS
npyroro nopsaaky. O3HaueHHs
Ta 3arajbHi BJIACTHBOCTI.
JIiHiliHI HEOHOPITHI
mrQepeHIianbHi piBHIHHS
JPYroro MOPSAKY 31 CTATUMH
KoedilieHTamMu Ta
CICIIAJIBHOIO TIPABOIO
YACTHUHOIO.

JIEKIIis

CaMOCT

47

7.4 OgHOpinH1
nugepeHLiaabHl pIBHSIHHS
nepuIoro NopsiAky. PiBHAHHSA
bepnyi.

HpaKT

CaMOCT

48

7.5 HabmmxeHHs
pO3B’sI3yBaHHs
IuQepeHiiHUX PIBHSHb.
Meron Einepa

HpPaKT

CaMOCT

Tema 8 ludepenuianbui
PIBHSIHHSI BHIIIOTO NOPSAAKA

10

15

49

8.1 ludepeniianbpHi piBHIHHS
JPYyroro MOpsAKY, sKi
JOTTyCKArOTh TOHWKECHHS
TOPSAKY.

JIEKIIiA

CcCaMOCT

50

8.2 JliniitHi audepeHianbHi
PIBHSHHS JPYroro MopsaKy.
OnmnopinHi qudepeHianbHi
PIBHSIHHSL.

MPaKT.

MIPaKT

51

8.3 Meton Bapiartlii JOBITbHUX
ctanux (Meton Jlarpanxka).
JIiniitHi nudepeniianbHi
PIBHSHHS 31 CTAIMMU
Koe(illieHTaMu.

JIEKIIS

CcaMoOCT

8.4 Cucremu
JudepeHLiaJbHUX PIBHSIHb.

CaMoOCT

CaMOCT




Jlenna ¢popma

3aouna popma

Ne N ¢ . " "
HajlimenyBaHHsi po3aiJiB i caMoCTili- caMoCTili-
3aHAT- 1:370) ayau- 13701 ayau-
TeM . Ha . HA
T 3aHATTA | TOPHi 3aHATTS | TOPHi
podora podoTa
52 | KoMIiekcHa KOHTPOJIbHA 2
pobora
Pazom 3a 3mMicTOBHIM 18 23
MoOJyJieM 3
3a npyruii cemecTp 36 43 10 95
Bceboro 104 106 20 190




