MIHICTEPCTBO OCBITHU I HAYKH YKPAIHU
BIZIOKPEMJIEHU CTPYKTYPHUH HIJIPO3LT
«IHIITPOBCHKHNI ®AXOBUI KOJIEJK IHXKEHEPII TA ITEJATOI'TK»
JIEP)KABHOI'O BUILIOI'O HABYAJILHOI'O 3AKJIAZIY
«YKPATHCBHKUI JJEPYKABHMI XIMIKO-TEXHOJIOI'TYHUI YHIBEPCUTET»

[{rkiT0Ba KOMiCisl HAYKOBO-IPUPOTHUINX JUCITUTIIIH

3ATBEP/IKYIO
3acTyMHUK AUPEKTOpa 3 HaBYAIbHOI poOOTH

C.O. CrostHOBa
« » 20 p.

POBOYA TNPOI'PAMA HABYAJIBHOI JUCHUILIIHU
BUIIA MATEMATHUKA

lany3p 3Hanb 27 «Tpancnopm»
CroemanpHIcTh 275 « TpancnopTHi TeXHO0J10riD» (HA aBTOMOOIJILHOMY TPAHCIIOPTI)
BigmineHHs MIATOTOBKU: TEXHOJIOI0-MeXaHidHe
Craryc qucuMIuiiHu 000B’sI3KOBA
Po3po6uuk JaBupunk Osekcanap MukoJaioBuy
MoBa HaBYaHHS YKPAIHCbKAa

Kawm’sucbeke, 2022



Po6oua nporpama Buiiia MmaTematuka
(Ha3Ba HaBYAJIBHOI JUCITUILIIHH)
JUIs 37100YBaviB OCBITH Trainy3i 3HaHb 27 «TpaHcnopT»
coeriaibHOCTI 275 «Tpa"HcrmopTHI TEXHOJI0r1D (Ha aBTOMOOUIEHOMY TPAHCIIOPTI)

2

s ,20  poky-  c.

JlaBUIIuK OHGKC&HI{D MukonaiioBUY, BHUKJIaAa4d, JOLCHT, KaHAWOAT d)iBHKO-
MAaTCMAaTHUYHHUX HAYK

Po3poOHUKY:(BKa3aTn aBTOpiB, iXHi 1MOCaMM, HAYKOBI CTyNEHI Ta BYEHI 3BAHHS, MEJArOTivHi
3BaHHS)

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

(Ha3Ba)
[Iporokon Big “ ” 20 poky Ne
["osoBa HUKIOBOT KOMICIT (I1.O._ Kapnenko)
(mimmc) (IIIB)

13 bh 20 pOKy

Pobouy mnporpamy HaBYaJbHOI JUCHUIUIIHM OOTOBOPEHO Ta PEKOMEHIOBAHO 0
3aTBEPKEHHS HAyKOBO-MeToAnUHOIO0 pasioto BCII «/[HinpoBchkuii (haxoBUil KOJIEIK
1keHepii Ta nexaroriku JIBH3 «YkpaiHChkuil nepKaBHUN XIMIKO-TEXHOJIOTTYHHMA
YHIBEPCUTET»

“ ” 20 poky, npoTokos No

["oji0Ba HAyKOBO-METOIUYHOI paJix C.O. CrosiHOBa
(miammc) (T11B)

PoGoua mporpama HaBYaJbHOI MUCHUIUIIHK BIAMOBiAa€ AIOUYMM HaBYAIbLHUM
IUTAaHAM CHE1aIbHOCTEM:
3aB. HaBYAJIbHO-METOIUYHOIO J1TA00PATOPIEI0

13 2 20 pOKy
( )
(migmmc) (IT1b)
(13 2 20 pOKy
( )
(mmignmc) (I11b)
(13 2 20 pOKy
( )
(mmignmc) (I11b)
(13 2 20 pOKy
( )
(mignmc) (ITIb)
“ ” 20 poky

( )
(migmmc) (I11b)
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2 Meta Ta 3aBJaHHSA HABYAJLHOI JMCIMILIIHNA

Meta HaBuanbHOI gucHUIUIiHM «Buma wmatematuka» € 3a0e3medeHHS
MPUKIAIHUX JIUCHUIUIIH HEOOXIMHUM MaTeMaTUYHHM amnapatoM; (GopMyBaHHSA Yy
MaiOyTHIX (axiBIB 3 OXOPOHHU Mpalll HaBHKIB aHATITHYHOTO MHCIEHHS, 0a30BHX
MaTeMaTUYHUX 3HAHb MJI1 BUPIMICHHS YNPaBIIHCHKUX 1 TEXHIYHUX MPUKIATHUX
3aBJIaHb 3 OPIEHTAIIIEI0 HA MPoOIeMHu TPOdeCcIHHOIT TISITBHOCTI.

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

IIpeamMeTom HaBUYATIBLHOT TUCIUIUIIHU € OCHOBHI MOHSTTS JIIHIMHOT Ta BEKTOPHO1
anreOpu, aHATITUIHOI TeOMeTpii, OCHOBHI TEOPETUYHI MTOJIOKEHHS TU(EepeHITIaTbHOTO
YUCJICHHSA Ta JOCHIKeHHS (YHKII, MpaBwia OOYMCIIIOBaHHS I1HTErpayliB Ta
3aCTOCYBaHHSA 1X IS PO3B’SI3yBaHHA TMPUKIAIHAX 3a7ad, OCHOBHI THIIH
nu(epeHIlaIbHUX PIBHSIHB 1 3aCO0M iX PO3B’S3KY, OCHOBHI MOJIOKEHHS Ta TEOPEMU
Teopii KMOBIPHOCTEH.

IlepeaymMoBOI0 BHBYEHHS HABYAJIbHOI TUCHMILIIHM € 3aCBOEHHS 0a30BUX
3HaHb 3 €JIEMEHTAPHOI MATEMATUKH.

MixaucuumuiiHapHi 3B (3KHM:  Teopiss HMOBIPHOCTEM 1 MaTeMaTH4Ha
CTaTUCTHKA, (i3uKa, E€KOHOMIKa aBTOMOOIIBLHOTO TPAHCIOPTY, OCHOBH HAyKOBO-
IoCHiaHOI poOOTH, METOJOJIOTISI Ta OpraHizailis HayKOBUX JOCIIKCHb B
TPAHCIOPTHUX CHUCTEMax, JOCIIHKEHHS orepalliid y TpaHCIIOPTHUX CUCTEMaX.

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

[Tepenik chopmoBaHUX KOMIIETEHTHOCTEH 1 Pe3yIbTaTiB HABUYAHHS Ta CYTHICTD
c(hOpMOBaHNX KOMIIETEHTHOCTEH 1 pe3yJIbTaTiB HABYAHHSI:

IIporpaMHi KOMIIETEHTHOCTI
InTerpasbHa | 31aTHICTH PO3B’A3yBaTH CKJIAJHI CIELIANI30BaHl 3agadl Ta
KOMIIeTEeHTHICTL | BUPINIYBAaTH IPAKTHUYHI MPOOJIEMH y Taiay3l TPaHCHOPTY 3
(IK) BUKOPUCTAaHHSM TEOPi Ta METOAIB Cy4acHOi TPAHCIOPTHOI
HayKd Ha OCHOBI CHUCTEMHOTO TIJXOJy Ta 3 BpaxyBaHHIM
KOMIIJIEKCHOCTI Ta HEBU3HAYEHOCTI YMOB (YHKIIOHYBaHHS
TPAHCIOPTHUX CHUCTEM.

3araJjabHi KoMmneTreHTHOCTI, BU3HAYEHiI CTAHAAPTOM BHIIOI OCBITH:
komuerenTHocTi | 3K-6. 3maTHICT, TpoBEeAEHHS JOCHIIKEHh Ha BIJAMOBIIHOMY
GK) pIBHI.

3K-7. 3naTHicTh TeHepyBaTH HOBI i/1€1 (KpeaTUBHICTB).
3K-13. 3patHicTh 10 aOCTPAaKTHOIO MUCJECHHS, aHAII3Yy Ta

CUHTE3Y.
IIporpamui pe3yJibTaTH HABYAHHA
PesyabTaTn IIporpamHi pe3y/jibTaTH HABYAHHS, BU3HAYEHI CTAHAAPTOM:
HABYAHHA PH-1. Dbparu BianoBijanbHICTH Ha cebe, MPOSBIATU
(PH) TPOMAJSTHCHKY CBIJIOMICTbH, COIllajibHY aKTHBHICTh Ta y4acTh y

KUTTI TPOMAASHCHKOIO CYCHUIBCTBA, AHATITHYHO MMCIUTH,
KPUTUYHO PO3YMITH CBIT.




VY pe3ynpTaTi BUBYEHHsS HABUaJbHOI ITUCHUIUIIHKM «Buima mMaremaTukay
3100yBadi OCBITH ITOBUHHI:
3H@mMu:0CHOBHI MIOHATTS JIIHIAHOT Ta BEKTOPHOI alireOpu, aHAIITUYHOI T€OMETPIT,
OCHOBHI TEOPETHYHI MOJIOKEHHS AU(EepeHIlIabHOTO YHCIEHHS Ta JOCHTIIKEHHS
byHKII1, TpaBuiia 0OYUCITIOBAHHS 1HTETPpalliB Ta 3aCTOCYBAaHHS iX JJIs1 PO3B’sI3yBaHHS
NPUKJIATHUX 3a/1a4, OCHOBHI THIH TU(EpEeHIIaIbHUX PIBHSIHD 13aCO0U iX pO3B’A3KY,
OCHOBHI MTOJIOKEHHS Ta TEOPEMH Teopii HMOBIPHOCTEI;

éMimu:po3B’sI3yBaTH 3a/1a4l BUIIOI MAaTEMAaTUKU, PO3yMITH MOXKJIUBICTh 3aCTOCYBaHHS
MaTeMaTHIHUX METOJIB , 33 JJOIIOMOTOIO SIKUX JOCIIDKYBATH Ta MOJCITIOBATH XIMIUH1
Ta TEXHOJOTIYHI MPOILECH; BUKOPUCTOBYBAaTH THWIIOBI aJITOPUTMU JIIHIMHOI Ta
BEKTOPHOI anreOpu 3 METOI OJEpXaHHS JaHUX JUJIi PO3pPaXxyHKY MaTeplaibHUX
OayaHCiB; BHUKOPHUCTOBYBAaTH TEOPETUYHI TMOJOXKEHHS JU(EPEHIaIbHOTO Ta
IHTErpaJIbHOTO YMCJICHHS, Teopil AudepeHIllaIbHUX PIBHSIHbL 3 METOI BHUPIIICHHS
TUIIOBUX 3a/1a4 TEIJIO-MACOOOMIHY, OJIEpKaHHS JaHUX JJI1 NPOEKTYBAaHHS XIMIYHOIO
oOnajHaHHs, 3HAXO/DKEHHS ONTUMAJIBHUX [AapaMeTpiB  XIMIYHUX IPOILIECIB;
BUKOPUCTOBYBAaTH aHAIITU4YHI (OPMYJIM Ta BHUPaA3H aAHAJIITUYHOI TEOMETpli I
OOYHMCIIEHHS TapaMeTPiB FTEOMETPUUHUX (PIryp, TOBEPXOHB 1 TUT 3 METOIO OJACPKAHHS
JAHUX JUIsl TPOEKTYBaHHSA XIMIYHOrO OOJIaJHAHHS;  3aCTOCOBYBAaTH OTpPUMAaHI
TEOPETUYHI 3HAHHS 1 NMPAKTUYHI HABUYKU NPU BHUBYEHHI HAaBYAIbHUX JUCLUILIIH,
MOB’sI3aHUX 3 MPOGECIHHOIO MISUIbHICTIO; JOIIJIFHO BUKOPHUCTOBYBATH MAaTeMAaTHYHI
METOJIH .

3 IIporpaMa HABYAJIBLHOI AUCIUILIIHA

3micToBuii Mmoayab 1. JliHiliHa Ta BeKTOpHa anrebpa. AHATITHYHA TEOMETPIs
Ha IJIOIINHI Ta B MPOCTOPI.

Tema 1 JliniiiHa Ta BeKTOpPHA ajiredpa

EnemenTn teopii Matpuus. OCHOBHI oneparlii Haj MaTtpulsiMu. Enementu teopii

BU3HAYHUKIB. BIacTUBOCTI BU3HAYHUKIB 1 CIIOCOOM iX oOuMclieHHS. Teopis cuctem
JTHIAHUX anreOpaiyHuX piBHAHb. HeonHOpimHI Ta OJHOPIAHI CHCTEMH JIHIMHUX
anreOpaiuyHux piBHAHB. J[OCHIJKEHHS CHCTEM JIHIMHUX alreOpaiuHuX piBHSHb.
Cucremu KOOpAMHAT Ha IUIOMIMHI 1 y mpocTtopi. Bekropu. JliHiiiHI omepauii Han
BekTopaMu. JliHiMiHA 3aJeKHICTh Ta HE3AJIECKHICTh BEKTOpPIiB. basuc, koopauHaTH
BexTopa. CKamspHuil TOOYTOK ABOX BEKTOPiB. MOro BIACTHBOCTI Ta 3aCTOCYBAHHSL
BekTopHuii 100yTok ABOX BekTopiB. Mimanuii 106yTOK TpPhOX BEKTOPIB. IX
BJIACTHBOCTI Ta 3aCTOCYBaHHSI.

Tema 2 AHaJITHYHA reOMeTPisi HA MJIOUIUHI Ta B MPOCTOPI.

PiBHsiHHA JiHIT Ta TOBEpXHI B PI3HUX CUCTeMax KoopnauHat. [Ipsma miHisg Ha
oA, Pi3HI BUAM pIBHSAHHA TpsiMoi Ha twiouuHl. Kyt MDK npsmumu. YMoBu
napajiebHOCTI Ta MEPHNEeHIUKYISIPHOCTI NpsIMUX. BiacTaHb BiJg TOYKH A0 MOPSMOI.
[TnomwmHa y poctopi. Pi3Hi Buau piBHSHHS WIomuHU. KyT Mixk miomuHamMu. Y MOBH
napajeabHOCTI Ta MEePNeHANKYISPHOCTI TIONIMH. BiACTaHb Bl TOYKU A0 TIOIIMHHU.
[Ipsima ninis y npoctopi. Pi3Hi Buau piBHsAHHA npsMoi. KyT Mk npsMumu. Y MoBU
napajieIbHOCTI Ta MEPHEHAMKYJISIPHOCTI MpAMHUX. B3aemMHe po3rauryBaHHS OPSIMOi
JTiHIT Ta TiommMHUA y mpoctopi. KyT MK mpsMor0 Ta IUIOMIMHOIO, YMOBH iX



napajenbHOCTI Ta meprneHaAuKysipHocTi. KpuBi miHii Ta MOBEpXHI APYroro Mopsaky:
KOJIO, eIiInc, rinepOona, mapadosia, HMIIHAPUYHI TOBEPXHI Ta MOBEPXHI 00epTaHHs, 1X
PIBHSIHHS Ta BIIACTUBOCTI.

3micToBuii mMoayas 2. Berym go MaremaTruyHoro asadizy. I'pannuns
nocJjigoBHocTi Ta pyHkuii. {udepennianbue unciaeHnss GyHkuii ogHi€l 3SMiHHOI.

Tema 3 Beryn 10 MaTeMaTH4YHOT0 aHAMI3y. ['paHMIsA MOCTiI0BHOCTI Ta
(yHkuii.

[Tonsarts ¢yskuii oxHiei 3MinHOI. OOJacTh BM3HAYEHHSA Ta 00JIaCTh 3HAYCHD.
OCHOBHI XapaKTepUCTUKH MOBEIIHKN QYyHKIT. YucaoBa MoCciI0BHICTh Ta ii TpaHMIIS.
['panunsg ¢pyukiii. OqHOCTOPOHHI Ipanuill. HeckiHueHHO Malli Ta HECKIHYEHHO BEJIUKI
¢dbynkuii. BractuBocTi HeCKIHYEHHO ManuxX (QYHKIINA Ta iX kiacudikaiis. OCHOBHI
TeopeMu npo rpanuni ¢yskmid. Ilepma ta apyra Bu3HauHi rpanmii. Hacmigku.
ExBiBaneHTHI HeckiHYeHHO Mail (yHkuii. HenmepepBHiCTh (QyHKIII B TOYI Ta Ha
npoMikKy. OCHOBHI TE€OpEeMH NpO BIIACTUBOCTI HeNepepBHUX (yHKIIH. Po3puBu
¢ynkuii. Kimacudikamis Touok po3puBy. [ToHATTS npo KyCcKOBO-HenepepBHi (yHKIIII.

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

[TonsaTTs npo noxiaHy. I'eomerpuunuii Ta pi3nyHui 3micT noxigHoi. [lpuknaan
0e3rmocepeITHbOr0 O0UMCICHHS MOX1THOT.
OcHoBH1 mpaBuna audepeHIlitoBanHs. JudepeHiiiioBaHiCTs Ta HEMNEepPEepBHICTh
byukii. Tabmuist moxXigHUX OCHOBHUX elleMeHTapHuX (pyHkiin. [ToxigHa ckiaageHol
¢bynkmii. Tloximui obepHenoi (yHkIi, (yHKIII, sSKka 3aJaHa HESIBHO, CTEIIEHEBO-
MOKa3HUKOBOT (YyHKIII, mapameTpuyHo 3aaaHoi ¢yHkmii. Jdudepeniian ¢yHKIi.
[Toximui Ta mudepeniiany BUIIKUX MOpsAKiB. OCHOBHI TeopeMu IU(epeHIiaTbHOTO
yucienns. Teopemu  @Depma, Pomns, Jlarpamka, Komri. IIpaBumo JlomiTtass.
HeoOxigH1 Ta A0CTaTHI yMOBHM MOHOTOHHOCTI (DYHKIi, €KCTpEMyMYy, OMYKJIOCTI
JOBEPXY Ta OMYKJIOCTI JOHU3Y Tpadika pyHkuii. AcumntoTu rpadika GyHnkiii. [loBHe
nociikeHHs (pyHKIII Ta moOyoBa ii rpadika.

3microBuit moayab 3. /[AudepenuianbHe uuciaeHHs (yHKOil KUIbKOX
3MiHHUX. [HTerpajsbHe yncjeHHs GyHKUil OHi€l 3MiHHOI.

Tema 5 IndepennianbHe uncjieHH PyHKIII KUIbKOX 3MIHHMX

[TonsiTTs po GyHKIIO KUTbKOX 3MiHHUX. O01acTh ii BU3HaueHHs. ['panuis ta
HermepepBHICTh. YacTUHHI TOXIJHI MEPIIOro MOpsAAKYy. YacTHHHI TMOXiJHI BUIUX
nopsizkiB. [loBuuit qudepeniian ta gudepeniiamm BUmux nopsakis. [lopHa moxigHa.
[TonsTTs Mpo TpagieHT GyHKINT KUThKOX 3MIHHUX. JIoTUYHA TUTIOIITMHA /IO IOBEPXHI Ta
HOpMaJTb 710 Hei. ExcTpeMym ¢yHKIIIT TBOX 3MIHHHUX.

Tema 6 InTerpajbHe uncjieHHs GyHKIil OJHi€ 3MiHHOI
IlepBicHa Ta HeBU3HAYEHUH iHTerpa. Ix o3Hauenns ta BaactusocTi. Teopema mpo

1HBApIaHTHICTh 1HTErpyBaHHs. Tabmuis iHTerpamiB. OCHOBHI METOAU 1HTETPyBaHHS:
OesnocepeHe I1HTETPYBAaHHS, METOJl 3aMiHM 3MIHHOI, I1HTErpyBaHHS YacTUHAMHU.
[nTerpyBanHs AapoOoBO-palioHaNbHUX (YHKIIH. I[HTErpyBaHHS JESIKUX KJaciB
TPUTOHOMETPUYHUX (PYHKIIN. I[HTErpyBaHHS JEAKMX 1ppaliOHaTbHUX (DYHKIIIH.
Busnauenuii iHTerpan. Horo o3navenus, YMOBHU ICHYBaHHS, T€OMETPUYHUIN 3MICT,
BJacTUBOCTI. Bu3znauenuii iHTerpai sk QyHkiis BepxHuboi rpanuii. Dopmyna Herorona



- JleiiOnima. 3aMiHa 3MIHHOI Ta IHTErpyBaHHS YaCTHHAMHU y BU3HAYEHOMY 1HTETpAJIi.
3acTocyBaHHS BU3HAYEHOro iHTerpamy. OO4YMCIEHHS 3a JOMOMOIOI0 BH3HAYEHOTO
IHTerpally IJIOHl TIJIOCKOI (Irypu y MNPSAMOKYTHHX Ta TOJSPHHUX KOOpIMHATAX,
OOYMCIIEHHS JOBXMHHM AYTM KPUBOi Y NPAMOKYTHHX Ta MOJSPHUX KOOpAMHATAX,
oOuncieHHs 00’eMy Tija 3a IUIOUIAMH TMapajieJbHUX TIMepepi3iB Ta 00’eMiB Til
oOepTaHHs TUIOCKUX (Iryp BITHOCHO KOOpPAMHATHHX oOcei. OO4YMCIeHHS IOl
MOBEPXHI T1JIa 3a JIOTIOMOI'0K0 BU3HAUYEHOTO 1HTerpainy. HesnacHi interpanmu 1-ro ta 2-

ro pojy.

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

KomriekcHa miioniuHa Ta KOMIUIEKCHI yucia. Jii HaJ KOMIUIEKCHUMU YUCJIaMH B
anreOpaiuHiit popmi. TpuroHoMeTprYHA Ta MOKA3HUKOBA (HOPMHU KOMILJIEKCHOTO YHCIIA.
OCHOBHI MOHATTS Teopii U(epeHIIaIbHUX PIBHIHB. J(udepeHiianbai piBHIHHA 1-r0
MOPSAKY: 3arajdbHUN 1 YaCTUHHUM PO3B’sA30K, 3amadya Koiii, reoMeTpuyHUA 3MICT.
HudepeniianbHi  piBHIHHA 3 BIJIOKPEMJIIOBaHUMHU  3MIHHMUMHU.  OmHOpiAHI
nudepeHIiiaabHi piBHSAHHS Tepiioro nopsaky. JliHiiHI audepeHuiaibHl piBHIHHS
nepuioro nopsiaky. PiBusuusa bepnyini. JludepeHiiansHi piBHSHHS BUIIMX MTOPSIKIB.
Bunanku 3HmwxeHHs nopsaky. JliHilHI onHOpiaHI JudepeHIiaabHl pIBHSIHHSA 2-TO
nopsaky. O3HaueHHs Ta 3arajbHi BiIacTUBOCTI. JIiHINHI oJHOPiAHI AudepeHIiaIbHl
PIBHSHHS 2-TO TOpAAKY 31 cranuMmu Koedimientamu. JliHIAHI HEOJTHOPIAHI
nudepeHIiaabHl piBHSIHHSA 2-r0 TopsAaky. O3HadyeHHs Ta 3arajbHI BIACTUBOCTI.
Merton Bapiaiiii TOBUTbHUX cTaiuX. JIiHIMHI HEOJHOPIHI AUdEepeHITianbHI PIBHIHHS
2-ro MOPSAKY 31 CTATMMU Koe(illiEHTaMH Ta CIEIaTbHOI0 MTPABO0 YACTUHOIO.

Tema 8/ludepenuiaibHi piBHAHHA BUIINX NOPAIKIB

HudepeHnianbHi piBHAHHS JIPYroro MOPSAJIKY, Kl JOMYCKAIOTh MOHMKEHHS
nopsiaky. JIHIAHI AudepeHLianbHl  pIBHAHHSA JApyroro mnopsaky. OmgHopiaHi
nudepeHuianbHl piBHAHHI. Metos Bapiallii AJOBUIBHUX cTaiux (Meroxa Jlarpanxka).
JliniliHi  audepeHlialibHl  PIBHAHHA 31 cTaiuMHu  Koedimientamu. Cucremu
nugepeHiaIbHUX PIBHIHb.



4. CTpyKTypa HaBYAJbHOI JUCHUILTIHA

Hazssa 3MicToBuX

KinpxicTts rogua

Jenna dpopma

3aouna opma

MOJYJIB i TeM Ycpo- y TOMY YHUCIi Ycpo- VY Tomy uucni
ro 1 | mc | m1ad [KoHTp | C.p. ro b II,c a6 1H7. c.p.
1 2 31 4 5 6 7 8 9 10 11 12 13
Mopnyas 1
3microBuii Mmoayab 1. Jliniiina Ta BekTOpHA ajredpa.
AHaJiTHYHA reoMeTpisi HA MJIONIUHI Ta y MPOCTOPI.
Tewma 1. Jliniitna Ta 26 |8 6 12 22 2 2 18
BEKTOpHa anrebpa
Tewma 2. AHamiTnaHa 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 PyHKIii.
JAudepenniaabne ynciaenns: PyHKUii oaHi€l TA KiIbKOX 3MiHHHUX.
Tewma 3. Berym o 20 4 6 10 19 19
MaTeMaTHYHOTO
anamizy. ['panuis
MOCIIiTIOBHOCTI Ta
GyHKIII.
Tema 4. 39 (10| 10 19 42 2 2 38
Hudepentmiancae
yuciaeHHs QyHKIil
oJHi€l 3MIHHO]I.
Tema 5. 26 8| 6 12 26 2 24
Hudepenmiancae
YHCTIeHHST QYHKIIT
KUIBKOX 3MIHHUX
Pa3om 3a 3mictoBumM | 85 22|22 41
MoayJjeMm 2
3a nepmuii cemecTp 131 34| 34 63

3microBuii Moayab 3. InTerpajabHe yncjieHHs PyHKUIT ogHiel 3MiHHOY. JI

udepeHuiajbHe PiBHIHHA.

Tema 6. [nTerpanbHe
YHCIICHHST PYHKITT
oJ1Hi€T 3MIHHOT

38

10

20

40

2

2

36

Tema 7.
Hudepenuianbue
PIBHSHHS TIEPILIOTO
TIOPSIIKY.

22

12

22

20

Tewma 8.
Hudepenuianbsue
PIBHSHHS BUIIUX
TIOPSIJIKIB.

16

10

17

15

KomiiekcHa
KOHTPOJIbHA poOoTa

Pasowm 3a 3micToBUM
MoJyJieM 3.

40

10 2

22




KinekicTs rogua
Haspa 3micToBux Jenna popma ‘ 3aouna opma
MOJYJIIB i TEM Ycpo- y TOMY YHUCIIi Ycpo- VY Tomy uucni
ro n | mc | 1ad [KoHTp | C.p. ro b II,C 1ab 1H7. c.p.
3a apyruii cemecTp 78 16 | 20 2 42 105 4 6 95
Ycboro roqun | 210 | 50 | 54 106 | 210 8 12 190
TeMu ceMiHAPCHLKHUX 3aHATH
He Hepez[6aquo HaB4YaJIbHUM IIJIaHOM
Temu NMPAKTUYIHHUX 3aHATH
Ne KinpkicTh
HasBa temn
3/ TOINH
1. | Teopis cucteM niHIHHUX anreOpaiuHux piBHAHb. HeomHopigHi Ta 2
OZTHOPIIHI CUCTEMH JTiHIHHUX anreOpaiyHuX piBHSAHB. JlochimKeHHS
CHUCTEM JIIHIHHUX anreOpaiuHuX PiBHSHD.
2. | Po3p’s3anns cucrem meronom [aycca. @opmynu Kpamepa 2
3. | basuc, koopauHaTu BekTopa. CKasspHUN TOOYyTOK JBOX BEKTOPIB. 2
oro BiacTHBOCTI Ta 3aCTOCYBaHHS.
4 | YMOBH napayienbHOCTI Ta HepIeHIUKYIIPHOCTI psAMUX. Bifgcrans Big 2
TOYKH JO MPSMO].
5. | lIpsima miHist y mpocTopi. 2
6. | B3aemHe po3ranryBaHHs MPsIMOI JIiHIT Ta IJIOIMIMHU Y TIPOCTOPI 2
7. | BnacTuBOCTI HECKIHYEHHO MaJIUX (PYHKIIIH Ta X Kiacudikaiis. 2
8. | OcHOBHI TeopemH po rpaHulli GyHKUIH. ['paHuIll MOCITiJOBHOCTI. 2
9. | llepma Ta npyra BU3HA4HI FPAaHULI 2
10. | OcHoBHI npaBwiia 1U(epeHIIFOBaHHS 2
11. | IloxigHa cknaneHoi ¢pynkuii. IToxigHi o6epHenoi gyHkmii, GyHKuii, 2
sIKa 3a7laHa HEeSIBHO.
12. | IoxigHi Ta qudepeHniaay BULIUX MOPsIKIB 2
13. | OnykiicTh Ta BTHYTICTh KPUBUX. TOUKU MEPETUHY. 2
14. | AcuMnTOTH KpUBHUX. 3arajbHa cxeMa JOCTIIKEHHS QYHKIIIH. 2
15. | YactuHHI moxigHi BUIMX nopsaakiB. [loBHui nudepeniian tTa 2
qudepeHIiany BUIIUX TOPSIIKIB.
16. | Cxanspue nose. [ToxigHa 3a HanpsimoM. ['pajiieHT. 2
17. | YMoBHui exctpemyMm. HaliGunbiie Ta HaliMeHIIe 3HaYeHHS (PyHKIII]. 2
18. | OcHOBHI MeTOIM IHTErpyBaHHS: O€3M0CEepPETHE IHTErPyBaHHS, METO] 2
3MiHU 3MiHHOI, IHTEIpyBaHHs YaCTUHAMH.
19. | InTerpyBaHHs NeSKUX KJIaciB TPUTOHOMETPUYHUX (DyHKIIIH 2
20. | BusHaueHnii inTerpai. Moro o3HaueHHs, yMOBH iCHYBaHHS, 2
TEOMETPUYHUH 3MICT 1 BIACTHBOCTI.
Busnauenuii iHTerpa, sk QyHKIis BepXHboi rpaHuill. ®opmysna
Herotona-Jleii6Hina.
21. | OGuucneHHs IOl MOBEPXHI T1JIa 3a JIOMTOMOTOK0 BU3SHAYEHOTO 2
IHTerpay
22. | O6uncnenHs 06’ema Tia ob6epranHs. HabmmkeHne o6uncienHs 2
BU3HAUCHUX 1HTETPAIiB.
23. | JliniitH1 audepeHiianbHi piIBHIHHS MEPIIOTO MOpsKy. PIBHAHHS 2
Bepnynmi. JliHiliHI ogHOPIAHI JU(epeHIIiaabHl piBHIHHS JPyTroro




nopsiaky. O3Ha4eHHS Ta 3arajibHi BIacTUBOCTI. JIiHIIHI OMHOPIIHI
nudepeHIianbHi piBHAHHS JPYTroro MOPSIKY 31 CTalTuMu
Koe(ileHTamu.
24. | OnHopiaHi qudepeHianbHi piBHIHHS MEPIIOTO MOPIAKY. PiBHSAHHS 2
bepnymi.
25. | HabnmxkenHs po3B’sa3yBaHHs nudepeHiiitnux piBHsHb. Meton Eiinepa 2
26. | JliniiiHi nudepeHianbHi piBHAHHS APYTroro nopsaxy. OaHopiaHi 2
nudepeHIiaibHi pIBHIHHS
Bceboro 52
Temu 1a00paTOpHUX 3aHATH
He Hepez[6aquo HaBYaJIbHHUM IIJIaHOM
CamocriitHa podoTa
No Hazpa Temu Ta BUIM caMOCTIHHOT pOOOTH CTyIeHTa Kinekicts
3/l TOIUH
Tema 1. Jlinifina Ta BeKTOpHa ajiredpa

1 | Enementu teopii marpuis. OcHOBHI oneparii Hax Marpuisivu. Enementu 2
Teopii BU3HAYHUKIB. BIacTHBOCTI BU3HAYHUKIB 1 CIOCOOU X 0OUMCIICHHS.

2 | Teopis cuctem JiHIHHUX anreOpaiyHux piBHsAHb. HeomHopiaHi Ta 2
OITHOPIIHI CHCTEMH JIHIMHUX anredpaiuHuX piBHIHb. JlOCIiPKEHHS cCUCTEM
JTHIMHAX anreOpaluHuX piBHIHD

3 | CucreMu KOOpAUHAT HA MUJIOIIKHI 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 BEKTOPIB. HIOTO BIACTHBOCTI Ta 3aCTOCYBAHHSI. 2
Minrasuii 106y TOK TphOX BEKTOpiB. MOro BIACTHBOCTI Ta 3aCTOCYBAHHS.

Tema 2 AHaJITHYHA reoMeTPis HA IVIOLIMHI Ta y PocTopi

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

8 | YMoBHM napajienbHOCTI Ta NePIEeHAUKYIIPHOCTI IpAMuX. BincTans Bifg 2
TOUYKH 10 MPSIMOI.

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
(yHkmii

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

13 | BiactuBOCTI HECKIHUEHHO MaluX (YHKLIN Ta iX Kiacudikaris. 2

14 | OcHoBHIi Teopemu npo rpaHull ¢yHKIiH. ['paHuLi mocnigoBHOCTI 2

15 | HenepepsHuictb ¢yHkuii B Touni. Po3pusHi ¢pynkuii. Knacugikaris Touok 2
PO3pUBY

16 | Ilepua Ta gpyra BU3HAuH1 I'paHULI 2
Tema 4. [Indepenniajibne yncaeHHs QyHKIIT OAHI€T 3MiHHOL

17 | [loustTTa po noxiaxHy. ['eoMeTpuuHuii Ta Pi3UYHUM 3MICT MOX1THOI. 2

18 | OcHoBHI npaBuiIa TUQEPEHIIFOBAHHS. 2




19 | dudepentiiioBaHicTs Ta HenepepBHIiCTh GyHKIT. Tabnuis HoXiJHIX 2
OCHOBHHX €JIEMEHTApHUX (PyHKITIH

20 | IoxigHa cknaaeHoi gynkmii. [ToxigHi o6epHeHOT PyHKITIT, QYHKITIT, KA 4
3aJjaHa HEsIBHO.

21 | IloximHa cTeneHeBO-MOKAa3HUKOBOI (DYHKIIIT, TapaMeTpuyIHO 3adaHO1 2
byHKITIT.

22 | Ioxigni Ta AudepeHiiany BULIIMX TOPSIKIB. 1

23 | 3poctanus Ta cnagaHHs ¢GyHkii. EkcrpemanbHi Touku. JIokanbHMI 2
EKCTPEMYM.

24 | OnyKiicTh Ta BrTHYTICTh KpUBUX. TOUKH MEpEruHy. 2

25 | AcuMnToTH KpUBHX. 3arajibHa cXema JIOCTIKeHHsI (PYHKITIH. 2
Tema S. [IndepenniajibHe yncjieHHs PyHKIIT KUIBKOX 3MIHHHX.

26 | IlonsaTTs mpo GyHKINIIO KibKoX 3MiHHMX. O0nacTs ii Bu3HaueHHs. [ paHuts 2
Ta HETepepBHICTh. YaCTUHHI MOXIJHI MEPIIOTO TOPSIKY.

27 | YactuHHI noxiaHi BUIMX nopsaakiB. [loBHui nudepentian Ta 2
nudepeHIiai BUIUX TOPSIKIB.

28 | JoTu4Ha IJIOMIMHA JI0 MIOBEPXHI Ta HOPMAJIb 10 Hel. 2

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

30 | ExctpemyM ¢yHKIIN ABOX 3MIHHHX 2

31 | YMoBHuii excTpemyM. Haiibinpiie Ta HaliMeHIe 3Ha9eHHS QyHKITT 2
Tema 6. InTerpajibHe uncjieHHs1 QyHKUII OHi€T 3MiHHOT

32 | [lepBicHa Ta HeBH3HAYEHHIA iHTerpal. IX 03HAYEHHS Ta BIACTHBOCTI. 2
Teopema npo iHBapiaHTHICTh IHTETpyBaHHA. TaOnuIg IHTErpatiB.

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

34 | InterpyBanHs ApoOOBO-paIlioHaTbHUX (PYHKITIH 2

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

36 | InTerpyBaHHA A€SKHX ippalioHAIbHUX QYHKIIIH. 2

37 | BusHaueHwuii interpan. Moro o3HaueHHs, yMOBH iCHyBaHHS, TeOMETPHUHH 2
3MICT 1 BJIaCTUBOCTI.

38 | BusnaueHuii iHTerpan sik (yHKIisl BEpXHbOTo nmapamerpy. Popmyna 2
Hprotona-Jleitbnina. Hermacui inTerpanu

39 | O6uncneHHs IUIONII MOBEPXHI TLj1a 3a JOTIOMOTOI0 BU3HAYEHOTO 1HTETrpaly. 2

40 | OGuucnenHs 06’ema Tin o0epranHs. Habnmkxene oOGuucieHHs! BU3HAYEHUX 2
IHTEerpaiB.
Tema 7 IndepenniajbHe piBHSIHHS NEPUIOTO MOPSAAKY

41 | OcHOBHI NOHATTS Teopii MU epeHIiaIbHUX piBHAHD. [ludepeniiaabHi 2
PIBHSIHHS 1-r0 MOPAJIKY: 3arajJbHUM 1 YaCTUHHUH PO3B’ 130K, 3aaa4a Ko,
reoMeTpuuHuil 3MicT. JludepenianbHi piBHIHHSA 3 BiJOKPEMIIIOBAHUMHU
3MiHHUMU. OIHOPIIHI AudepeHIianbHi pIBHIHHS NEPIIOTO MOPSIKY

42 | JliniitHi nudepeHIianbHi piBHAHHSA nepioro nopaaxky. PisusHus bepuymi. 2
JIiHiiiHI OJHOPIIHI Tu(epeHIiabHI PIBHAHHSA APYyroro nopsaky. O3HaueHHs
Ta 3arajibHi BIacTUBOCTI. JIiHIMHI o1HOPIIHI AUdepeHianbHI pIBHIHHS
JPYTOT0 MOPSIIKY 31 CTATUMHU KOeilliEHTaMH.

43 | JliniitHi HeoqHOPIIHI Au(epeHIianbHI PIBHIHHS APYTOTo MOPSIKY. 3
O3HaueHHs Ta 3arajibHi BIACTUBOCTI. JIiHIHI HEOMHOPITH]
nudepeHiianbHl PIBHSHHS IPYroro MOpsiAKy 31 CTalIUMU Koe(ilieHTaMH Ta
CHeLiaJbHOI0 MPABOI0 YAaCTHHOIO.

44 | Ognopiaxi qudepeHiiaabHi pIBHIHHS MEepIIOro NopsaKy. PiBHAHHA 3

Bbepnymmi




45 | HabnwxeHHs po3B’si3yBaHHs nudepeHIiiinux piBHsaHb. Meron Eitnepa. 2
Tema 8 /IndepenniajibHi piBHAHHA BUIIMX NOPSAKIB

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

47 | JliniitHi qudepeHIianbHi piBHSAHHS Ipyroro nmopsaxky. OaHopiiHi 2
TudepeHIianbHi piBHIHHS.

48 | Meton Bapiarlii 1oBiTbHUX cTanux (Meron Jlarpanxka). JIiHiiHI 4
nudepeHIianbHi pIBHSHHS 31 CTATMMHU Koe(DillieHTaMu.

49 | Cucremu nudepeHialbHuX PiBHSIHb. 2
Bceboro 106

5. ®opmMM IOTOYHOTO i MiICYMKOBOT0 KOHTPOJIIO

[ToToyHMIT KOHTPOJb 3A1MCHIOETHCA M1 Yac MPOBEACHHS JIEKIIN, TPaKTUUYHUX
3aHATH Y BHIJISAI ONMWTYBaHHS, TECTyBaHHA 3a jgomomoror Google-hopm Ta
pPO3B’sI3yBaHHS 3a7a4.

[limcyMKOBHIA KOHTPOJIb TPOBOJIUTHCSA B POPMI €K3aMEHY .

6. Po3noais 0aJiB, sIKi OTPUMYIOTH CTY/A€HTH

Kypc HaBUanbHOT TUCHUIUIIHU JIJIS1 IOTOYHOTO KOHTPOJIO MOJUISIETHCS HA TPH
3MICTOBUX MOJYJIS.

Jlo mep1ioro 3MicTOBOTO MOAYJISl BKJIIOYEH1 TeMu 1-2, 1o npyroro — 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/IBIJTyBaHHSI JICKIIIMHUX 3aHSITh.

CamocrTiina poOota 3mo00yBaua ocBitd (CP30) omiHIOEThCS HaA MiACTaBi
KOHTPOJIbHUX TECTiB Ta KOHTPOJIBHHMX 3alUTaHb ITiJl 4ac €KCIPec-OMUTYBaHHS Ta
MEePEBIPKA  BEJICHHS 30IINTY, JI¢ KOHCICKTYIOThCS TCOPETUYHI TIMTaHHSI Ta
PO3B’A3YIOThCS 3a/1aui, sIKi BAKOHYIOTHCS 110332y AUTOPHO.

3a KOMIUIEKCHY KOHTPOJBHY POOOTY 3 MOBHHM 1 SIKICHUM DPO3B'SI3aHHSIM yCiX
3a/lad HAapaxoBYIOThCS Oaliu, BHUXOASYM 3 KPUTEPIiB OIllIHIOBaHHI. Bukmamau
OpraHi3oBy€ 1 IMepeBips€ BUKOHAHHS MpakTHuHux 3aBaaHb Ta CP30, Beme 001k
MOTOYHOI YCIIIIHOCTI 32 BCTAHOBJICHOIO (hOPMOTO.

Ex3amenariinuii O171€T CKIaAa€EThCA 3 JIBOX TCOPETHYHHMX IMUTaHb 1 ABOX MPHUKIIAJIIB
MPAKTUYHUX 3aBIaHb.

KoxHe TeopeTnyHe NHTaHHS, PO3KPUTE TOBHICTIO, 3 HABEJICHHSM IPHUKIIAIIB
omiHtoeTbess B 10 GamiB. SIKuIo BIANOBIAL NpaBUiIbHA, ajleé MUTAHHS PO3KPUTE B
HEMOBHOMY 00cs31, 0€3 NpHKIaaiB, TEOPETUYHE IMUTAHHS OLIHIOETHCS B 5 OaliB.
HenpapuibHa BiAMOBiAL @00 BIACYTHICTH BIAMOBII1 OIIIHIOETHCS B 0 OaiB.

[IpaBunbpHO po3B’si3aHe Ta OPopMIIeHE MPAKTUYHE 3aBJaHHS 3 MOSCHEHHSMH Ta
BUCHOBKOM OLIIHIOEThCS B 10 OamiB. HasiBHICTP HEBENMKHUX MOTPIIIHOCTEH NpH
pO3B’s3yBaHHI 3aB/IaHHsI (€ TTOMUJIKK TIPU OKPYTJICHHI) 3MEHIITY€ OIIHKY 32 3a/1a4y Ha
5 GaniB 1 owiHIOETBCS B S5 OamiB. BiACyTHICTH MOsSCHEHb, BUCHOBKY 1 HasBHICTh
HEBEJIMKUX HETOUYHOCTEN IIPU PO3paxyHKaX 3MEHIIYE OLIHKY Ha 5 6aniB. OLiHIOETbCA
Take 3aBlaHHs B 5 OaniB. HempaBuibHO po3B’si3aHe MpaKTHYHE 3aBIaHHS a00 HOro
BIJICYTHICTb OIIHIOETHCS B () OatiB.



[IpaBuibHO po3B’s3aHa Ta oOdopMieHAa KOMIUIEKCHa KOHTpOJbHa poboTa
owiHIOeThCA B 20 OartiB.

Ominka «BIAMIHHOY» BHCTaBIIIETHCS Yy pasi, AKIMIO cyMa OamiB cTaHoBUTH 40,
«mo0pe» - He mentie 30 6aniB, «3a0BUIbHOY» - HE MeHIe 20 6aiB.

OcTaroyHa cyma OIIHKH, $IKY CTYJICHT OTPUMY€E IO 3aKIHYCHHIO BHBYCHHS
HaBYAJIbHOT AUCHMILTIHU «BuIlla MaTeMaTnka» BU3HAYAETHCS K CEpeHS OIlIHKA 3a
CEeMECTp Ta OI[iHKa 3a €K3aMEH.

3aranpHa KUIBKICTH OaniiB, sIKy 37100yBad OCBITM TMOBHMHEH HaOpaTu IiJ dYac

BUBYCHHS HaBYAJIbHOI NMCIUILUIIHY, HaBeIeHa B Tabmuisx 1 Ta 2.

Tabmuis 1 — 3aranpHa KUIBKICTE OaliiB

[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poOoTa [Tincymko | Cyma
BHUI TECT
(ex3ameHn)
3MicToBHit 3MicToBuit 3micToBui | 3MICTOBHI MOAYJIh
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 3MICTOBUX MOJTYJIB.

Tabnuus 2 - BusHaueHHs OIIHKH 3a KIJTBKICTIO HaOpaHux OaiB
[IIxana omigroBanus: HaoHanbpHa Ta EKTC

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

BIAMIHHO - 3100yBau ocCBiTH BOJOJIE
CIMOOKUMH 1 IEBUMH 3HAHHIMU
HABYAJILHOTO MaTepialy, apryMEHTOBaHO
BUKOPHCTOBYE iX Yy HECTaHJAPTHUX CHUTY-
QIisiX, BUSBIAE  HEOPAMHAPHI  TBOpUI
3OI0HOCTI B HAaBYAIBHIM MISTIBHOCTI, BIIBHO
BOJIOJIIE HAyKOBUMH TEpPMIHAMH, yMi€
90 - 100 A BHAXOIUTH JoKepena iH(popMarrii, BIZIMIHHO
AHATI3yBaTH 1X Ta 3aCTOCOBYBATH Y
OPaKTUYHIA JiSUTBHOCTI 200 y HayKOBO-
MOCTIHIA poOOTi; 3MaTHUM 3a JOMOMOTOIO
BUKIaJauya MIATOTYBAaTH BHUCTYM IS CTY-
MEHTCbKOI HayKOBOi KOH(epeHIii, BU3HAa-
UUTH  TporpaMy  CBO€l  Mi3HABAJIbHO]
ITISJIBHOCTI.

JIYKE JIOBPE — 3100yBau OCBiTH BOJIO-i€
MITHOOKMMH 1 MIITHUMH 3HAHHSIMU, 3JaTHHH
BUKOPHCTOBYBAaTH iX Yy HECTaH-JapTHUX
82-89 B  |ymoBax, Moxke poOWTH apryMeHTOBaHI no6pe
BUCHOBKHM, TMPAKTUYHO OIIIHIOBAaTH OKpeMi
HOB1 (axTu, sBHILNA, Mpoluecu. Bupiurye
TBOpYi 3aBJaHHs, 3/aT€H CIOPHIMATH 1HIIY

3apaxoBaHO




CymMma 6aiiB
3a BC1 BUIHU

Ixana omixroBauusa: CKTC

IIxama
OLIIHIOBAHHS:
HalllOHAJIbHA

HaBYaJIb-
HOI
TISIIBHO-
cTi

Orinka
CKTC

[Mosicuenus

JUTS 3aTTIKY

OumiHka 3a
HaILIlOHAIHHOIO
YOTUPHU-OATBHOIO
HIKAJIOI0

MO3HUIIII0, SK AIbTEPHATHBY, 3HAE CYMDKHI
MUCUUIUIIHM, B HaBYaHHI KOPHUCTYETHCS]
MOJTATKOBUMH  JDKepelamMu  iH(opmarrii,
Bigmosine  Horo  IoBHA, JIOTi4HA |
0OTpyHTOBaHa.

74-81

JIOBPE — 37100yBad  OCBITH  BOJOJIE
ITOCTaTHRO TOBHHMH 3HaHHSIMH, BIJIbHO
BaCTOCOBY€  BUBYCHHH  MaTepian |
CTaHJApTHUX YMOBAaxX; pO3YMIE OCHOBO-
MOJIOXKHI Teopii 1 (paKTH, JTOTIYHO BUCBITIIIOE
MPUYMHHO-HACTIAKOBI 3B'SI3KM MDK HHUMHU;)
BMi€ aHami3yBaTH, pPOOUTH BHCHOBKH 3
TEXHIYHUX Ta EKOHOMIYHUX PO3PaxyHKIB,
CKJIaJiaTd TMPOCTI TaOJmIli, cXemH. Bwie
MpaloBaTH  CaMOCTIHHO,  MIATOTYBaTy
pedepar 1 3axWImaTH WOTO IOJOXKCHHS,
BigmoBige ioro IoBHA, JIOriYHA, ajae 3
eSIKUMU HETOYHOCTSIMH.

64-73

BAZIOBUIBHO — 3100yBa4 OCBITH PO3y-Mi€]
CYyTh IUCHWIUTIHM, BHUSBISE PO3YMIiHHS
OCHOBHMX IIOJIO)K€Hb HaBUYAJIBHOTO Mate-
piayty; MOXK€ TMOBEPXOBO aHAII3yBaTH MO/IIi,
CUTyallii, = poOUTH  TEBHI  BUCHOBKH,
CaMOCTIHHO BIATBOPUTU OUIBIIY YaCTUHY
Marepiany.  Bignosime  Moxe — OyTy
[paBUJIbHA, aJie HEAOCTATHRO OCMHUCIICHA.

60-63

BAJJOBUUIbBHO (JJOCTATHBO) — 3m00y-
Bady OCBITH Ma€ MOYATKOBUI pIBEHb 3HaHb,
BOJIOJIIE ~ HEOOXIAHUMHU  YMIHHSAMHM  Ta
HaBUYKAMHU ISl BUPIIICHHS CTaHJAPTHHX|
3aBJlaHb, BUSBJISIE PO3YMIHHS OCHOBHHX
MOJIOKEHb HAaBYAJIHHOTO MaTepiaiy; 3JaTHUH
3 MOMMJIKAMH JIaTH BU3HAYEHHS IMOHSATH Ta
KaTeropiid, IO  BUBYAIOTHCSA;  MOXKE
CaMOCTIHHO OBOJIO/IIBATH YaCTUHOIO
HaBYAIBHOTO Marepialxy, ajieé BHCHOBKHY
0OUTH HEJIOTIYHI, HEMTOCIIITOBHI.

3a0B1JIBHO

35-59

FX

HE3AJIOBIJIBHO — 3 MOXIHBICTIO CKJa-
MaHHS eK3aMeHy: 3700yBau OCBITH Mallo
YCBIJIOMIJTFOE METY HaBYAJILHO-ITI3HABAIb-HO]
MISUTBHOCTI;  Ca0KO ~ OpIEHTYEThCS B
MOHATTSIX, BU3HAYCHHSX; CAMOCTIHHE OTpa-
[[FOBAaHHS HABYAJILHOTO MaTepialy BUKIU-Kae
BHayHI  TPyAHOLI;  poOouTh  crpoOy
PO3TOBICTH CYTh 33JaHOTO, aJie BIAMOBITAE
TUIIIe 3a JOTIOMOTOI0 BHIKJIaJada Ha PiBHI
"Tak" um "HI"; OOHAK MOXE CaMOCTIHHQ

HE 3apaxoBaHO
3 MOYKIHUBICTIO
MOBTOPHOTO
CKJIaJaHHs

HE3aJ0B1IBHO




IIxama

CymMma 0OaiB ) )
yma [Ixana omuroBanusa: CKTC OITIHIOBAHHSI:
3a BC1 BUIHU X
HalllOHAJIbHA
HaBYAIIb- .
. OrmiHKa 3a
JISIIBHO Onixa [Mosscuenus JUTSL 371K HAI}OHANLHOIO
} €KTC y YOTUPHU-0ATBHOIO
[IKAJIOI0

BHAWTH B MiIPYYHUKY BiAMOBIIb.

0-34 F

HE3AJIOBIJIBHO — 3 000B'SI3KOBHM I0B- HE 3apax0OBaHO
TOPHUM KypcoM: 37100yBad OCBITH HE 3
BOJIO/Ii€ HEOOX1THUMHU 3HAHHSAMU, YMIHHSIMH, 000B’ I3KOBUM
HABUYKAMU Ta HAYKOBHMMH TEpMiHAMH, IOBTOPHUM
MEMOHCTpYE HU3bKHH piBEHH BUBUYCHHSIM
KOMYHIKATHBHOI KYJIbTYPH. JUCHUTIIIHA

7 PexoMeH10BaHi JKepesa inpopmamii
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8. IncTpymeHTH, 00/1aJHAHHS Ta NPOrpamMHe 3a0e3MeYeHHs

Bup 3ansrrs abo | Tema 3ansaTTs ®dopma (Bux ) Hasga Jnist iKuX BUIIB
IHIUBIIyanbHOTO | (PO3MIiT BUKOPHUCTAHHS MPOTrpaMHOTO | JiSTTBHOCTI
3aBIaHHS 1HIUBIyanpHOTO | iHQOpMAIITHUX 3aco0y BUKOPHUCTOBYETHCS
3aB/IaHHS TEXHOJIOT1H
Jlexmii [ToBHMI1 KypC Enexrponnmii kypc | Googleclassro | CamomiaroroBka
JIEKIIiH, om
eJIEKTPOHHI
MIPYYHUKH
[TpakTruHi [ToBHuit Kypc EnexrponHni Googleclassro | [ToToune oriHIOBaHHS
3aHATTA HiAPYYHUKH om 3HaHb CTYACHTIB
Google Tectn Google hopmu
9. AHoTawist
Ne [enna ¢popma 3aouHna popma
" HaiimenyBaHHs po3aiIiB i caMocCTili- CaMOCTii-
3aHAT- BU/I ayam- BU/L ayam-
TS Tem 3aHATTH | TOPHI Ha 3aHATTS | TOPHi Ha
poboTta pobota
3micToBHuiT MoayJb 1. JIiHiiiHAa Ta BeKTOPHA ajredpa. AHAJIITHYHA reOMeTPis HAa IUIOLIHUHI Ta B
NPOCTOpi
Tema 1. Jliniiina Ta 14 12 4 18
BeKTOpPHa ajredopa
1 1.1 Enementu teopii JIEKIIis 2 2 €caMoCT 4
MaTpuilb. OCHOBHI omeparii
HaJ MAaTPHUISIMHU.
2 1.2 EnemenTu Teopii JIEKIIIS 2
BHU3HAUHUKIB. BracTuBocTi
BH3HAYHUKIB 1 CIIOCOOU X
00YHCIICHHS.
3 1.3 Teopist cucreM JNiHIHHUX MIPaKT. 2 2 CaMOCT 4
anreOpaiyHUX piBHSHb.
HeonHopinHi Ta ogqHOpiAHI
CUCTeMHU JHIHHHX
anreOpaiyHUX PIBHSIHb.
JloCITi)KEeHHS CUCTEM
JHIAHUX anredpaiyHuX
PIBHSHBD.
4 1.4 Po3B’s13aHHS cHCTEM IIPaKT 2 CaMoCT 2
MeroaoM ["aycca. @opmynu
Kpamepa
1.5 Cucremu koopanHaT Ha CaMoCT. 2 CaMOCT 2
TJIOMIMHI 1 Y TPOCTOPI.
5 1.6 Bexropu. JliniiH1 JIEKIIIA 2 2 JIEKIII 2 2
oreparii Ha/l BEKTOpaMH.
JliniiiHa 3aJIeKHICTH Ta
HE3AJIEXKHICTh BEKTOPIB.
6 1.7 bazuc, koopAMHATH MPaKT. 2 2 MpaKT 2 2
BekTOopa. CransapHuit
N00YTOK JBOX BEKTOPIB.




o Jlenna ¢popma 3aouna popma
" HaiimenyBaHHs po3aiIiB i caMoCTiii- camMocCTii-
3aHAT- BU/L ayam- BU/L ayau-
T Tem 3aHATTH | TOPHI ha 3aHATTH | TOPHi Ha
podora poboTa

Woro BnactuBocTi Ta
3aCTOCYBaHHS.

7 1.8 BekTtopHuii 100yTOK JKITis 2 2 camocCT 2
BOX BeKTOpiB. HMoro
BIIACTHBOCTI Ta 3aCTOCYBaHHSI.
Mimanuii 100yTOK TPhOX
BekTopiB. Moro BnacTuBocTi
Ta 3aCTOCYBaHHSI.

Tema 2. AHAJITHYHA TeOMeTPisi HA IVIOUIUHI TAa 10 10 2 20
y npocrtopi

8 2.1 IIpsimMa miHisA HA TJIOMIKHI. JIEKIIis 2 2 €caMoCT 4
Pi3Hi BuaM piBHSAHHS IPAMOT.
KyT Mixx ipssMuMH.

9 2.2 YMoBHU napalenbHOCTI Ta IIPaKT. 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 JiHist y IpocTOpi. IPAKT 2 2 camocCT 4

12 2.5 B3aeMHe po3TantyBaHHs MpPaKkT 2 2 MpaKkT 2 4
MPSIMOT JIiHIT Ta TUIOIIMHY Y
MIPOCTOPI.

3micToBHUIT MOayJb 2. BeTyn 10 MaTeMaTHyHOro aHadizy. ['panuus nocjigoBHocTi Ta pyHKIil.

JAndepennianbHe yncaeHHss GyHKUIl OHi€T Ta KUIbKOX 3MiHHUX

Tema 3. Beryn 10 MaTeMaTH4YHOTIO aHAJI3y.
I'panunns nocainoBHOCTI Ta PyHKILT

10

10

19

13

3.1 HeckinueHHo maii Ta
HECKIHYE€HHO BeNMKI (PyHKII.

JIEKIiA

2

2

CaMoCT 4

14

3.2 BracTuBOCTI HECKIHYEHHO
Manux QyHKIIHN Ta ix
KJacuikartis.

HpPaKT.

caMoOCT 4

15

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

MpaKT.

CaMoCT 4

16

3.4 HenepepBHicTh QyHKLII B
touui. Po3puBHI QpyHKIII].
Krnacudikaitist TO40K pO3pHUBY.

JIEKIIis

CaMOCT 3

17

3.5 Ilepmia Ta apyra BU3HAYHI
TpaHMIII.

MIpaKT

caMoCT 4

Tema 4 Iludepenuianbue
yncaeHHsA QyHKIIT oqHiel
3MiHHOI

20

19

18

4.1 TIoHATTS PO MOXIHY.
I'eomeTpuynuii Ta Gi3uuHul
3MICT MOX1/JTHOI.

JIEKIIis

JIEKIiA 2 4

19

4.2 OcHoBHI npaBuiia
T epeHIIIFOBaHHSL.

MIpaKT

caMoCT 4

20

4.3 ludepentiiioBanicts Ta
HenepepBHICTh QYHKIIII.

JIEK1Iis

CaMoOCT 4




Ne
3aHAT-
iy

HajimenyBaHHs1 po3aiJiB i
TeM

Jlenna ¢popma

3aouna popma

BH/
3aAHATTH

ayam-
TOPHI

caMoCTil-
HA
podora

BUJ
3aAHATTA

ayau-
TOPHI

CaMoOCTili-
HA
poboTa

Tabuns moxXigHUX OCHOBHUX
eJIeMEHTapHUX (DYHKIII.

21

4.4 TloxigHa ckaaeHoi
¢dbyukmii. [ToxigHi o6epHEeHOT
¢yHkuii, pyHkuii, ska 3a1aHa
HESIBHO.

MIPaKT.

CcaMoOCT

22

4.5 TloxigHa CTENeHEeBO-
MMOKa3HUKOBOI (DYHKIIIT,
IapaMeTpU4HO 3a1aHO1
byHKIii.

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 CaJlaHHs
¢ynkuii. ExcTpemanbHi
TOuKHU. JIoKanbHUM
EKCTPEMYM.

JIEKIIis

CaMOCT

26

4.9 OnyknicTh Ta BTHYTICTh
KpuBHUX. TOUKH NIEPErHHY.

IPaKT

CaMOCT

27

4.10 ACUMIITOTH KPUBUX.
3aranpHa cxema JIOCIiHKCHHS

GhyHKIIN.

IPaKT

CaMOCT

Tema 5. ludepenuiajibHe
yHucaeHHA QyHKIIT KUTBKOX
3MiHHUX.

14

12

24

28

5.1 lonsarTs npo yHKIITO
KUTbKOX 3MiHHUX. O0MacTs ii
BH3HAYECHHS.

JIEKI{IS

CaMOCT

29

5.2 I'panung ta
HernepepBHicTh. YacTuHHI
MOX1/TH1 MEPIIOTO MOPSJIKY.

JIEKIiA

30

5.3 YacTuHHI TOX1IHI BUIINUX
nopsiakiB. [ToBHMIA
nudepeHIian Ta
nudepeHIiaai BUILIUX
MOPSJIKIB.

MIPaKT

CaMOCT

31

5.4 JloTnyHa MIOIIMHA JI0
MOBEPXHI Ta HOPMaJb JI0 HE.

JIEKI{IS

CaMOCT

32

5.5 Ckansipue nosne. [loxigaa
3a HampsiMmoM. ['patieHT.

MPaKT

CaMOCT

33

5.6 ExctpemyM ¢yHKIIIH 1BOX
3MIHHUX

JIEKI{IS

JIEKIiA

34

5.7 YMOBHUI €KCTPEMYM.
HaiiGinpIie Ta HafiMeHIIIe
3Ha4eHHs (YHKIII.

MPaKT

CaMOCT

Pazom 3a 3micToBUM MOIyIEM
2

3a 1 cemecTp

131

68

63




Ne
3aHAT-
iy

HajimenyBaHHs1 po3aiJiB i
TeM

Jlenna ¢popma

3aouna popma

BH/
3aAHATTH

ayam-
TOPHI

caMoCTil-
HA
podora

BUJ
3aAHATTA

ayau-
TOPHI

CaMoOCTili-
HA
poboTa

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

PiBHSIHHSI.

Tema 6. InTerpajbHe uncjaeHHss PYHKUIIT 0OHi€T 18

3MIiHHOI

21

4

36

35

6.1 IlepBicHa Ta
HeBU3HaueHMit inTerpan. Ix
O3HAYECHHS Ta BIACTUBOCTI.
Teopema mpo iHBapiaHTHICTh
iHTerpyBanss. Talmuis
1HTErpaiB.

JIEKLIis 2

JIEKIiA

36

6.2 OcHOBHI MeTOAH
1HTErpyBaHHs: Oe3rnocepeHe
IHTETpyBaHHS, METO/I 3aMiHU
3MIHHOI, IHTeTpYBaHHS
YaCTUHAMH.

IIPaxT. 2

CcaMoOCT

37

6.3 IuterpyBanHs 1poOOBO-
parioHaIbHUX (QYHKITIN.

JIEKLIis 2

CcaMOCT

38

6.4 InTerpyBaHHS JEAKUX
KJIaC1B TPUTOHOMETPUYHHUX
GYHKITIH.

IIPAKT. 2

CcaMoOCT

39

6.5 IuTerpyBaHHs JeSKUX
ippamioHaIbHUX (DYHKIIIH.

JIEKIIis 2

CaMOCT

40

6.6 Bu3naueHuii inTerpai.
Moro o3HaueHHs, yMOBH
ICHYBaHHsI, F€OMETPHUUHUI
3MICT 1 BIACTHBOCTI.
Busnauenuii interpain, sk
(GyHKIIs BEpXHbOT T'PaHMILL.
®opmyna HerotoHa-
JleliOHina.

MPaKT. 2

MPaKT

41

6.7 BusHaueHuii iHTerpai sk
(GyHKIIs BEpXHBOTO
napametpy. @opmyina
Herorona-JleioOHina.
HesunacHi iHTerpanu .

JIEKI{IS 2

CaMOCT

42

6.8 O0umCIIeHHs TI0UI1
MOBEPXHI TiJIa 3 JI0TIOMOT'OF0
BH3HAYEHOTO 1HTETpay.

MIPaKT 2

CaMOCT

43

6.9 ObuucnenHs 06’ ema Tin
obepranusa. Habmmwkene
O0YMCIIeHHS] BUSHAYEHUX
IHTEerpaIiB.

MpaKT 2

CaMOCT

Tema 7 IudepenuianbHi
PiBHSIHHSA MePLIOro MOPSIAKA

10

12

20

44

7.1. OcHOBH1 NOHSTTA TeOPii
IuQepeHIiaTbHUX PIBHSHb.
JudepenuianbHi piBHAHHSA |-
rO MOPSIJIKY: 3arajlbHUM 1
YAaCTUHHUU PO3B 30K, 3a7a4a
Ko, reoMeTpuyHHiA 3MICT.

JIEKIIIA 2

CcCaMoOCT




3aHAT-
TS

HajimenyBaHHs1 po3aiJiB i
TeM

Jlenna ¢popma

3aouna popma

BH/
3aAHATTH

ayam-
TOPHI

caMoCTil-
HA
podora

BUJ
3aAHATTA

ayau-
TOPHI

CaMoOCTili-
HA
poboTa

JudepenuianbHi piBHIHHA 3
BiJJOKpPEMITFOBAHUMHU
smiHHEMHA. OHOPIAHI
nudepeHItianbHi PiBHSIHHS
MIEPIIOTO MOPSIKY.

45

7.2 Jliniini qudepeHIiaabHi
PIBHSHHS [IEPIIOTO HOPSIKY.
PiBusinus bepnysmi. Jliniiini
oJHOpiaHI AudepenuianbHi
PIBHSIHHSI JPYTOTO MOPSAKY.
O3HayeHHs Ta 3arajibHi
BnactuBocTi. JliHiiiHi
oJHOpiaHI AudepentianbHi
PIBHSHHS APYTOro MOPSIKY 31
CTAJIMMH KoeillieHTaMH.

MPAaKT.

MPaKT

46

7.3 JIiHiiiH1 HEOAHOPIAHI
mrQepeHIianbHi piBHIHHS
npyroro nopsaaky. O3HaueHHs
Ta 3arajbHi BJIACTHBOCTI.
JIiHiliHI HEOAHOPITHI
nrQepeHIianbHi piBHIHHS
JPYroro MOPSAKY 31 CTATUMH
KoedilieHTamMu Ta
CICIIAJIBHOIO TIPABOIO
YACTHUHOIO.

JIEKIIis

CaMOCT

47

7.4 OgHOpinH1
nudepeHLiaabHl pIBHSIHHS
nepuIoro NopsiAky. PiBHAHHSA
bepnyi.

HpaKT

CaMOCT

48

7.5 HabmmxeHHs
pO3B’sI3yBaHHs
IuQepeHiiHUX PIBHSHb.
Meron Einepa

HpaKT

CaMOCT

Tema 8 ludepenuianbui
PIBHSIHHSI BHIIIOTO NOPSAAKA

10

15

49

8.1 ludepeniianbpHi piBHIHHS
JPYyroro MOpsAKY, sKi
JOTTyCKArOTh TOHNWKECHHS
TOPSAKY.

JIEKIiA

CcCaMOCT

50

8.2 JliniitHi audepeHuianbHi
PIBHSHHS JPYroro MopsaKy.
OnmnopinHi qudepeHianbHi
PIBHSIHHSL.

MPaKT.

MIPaKT

51

8.3 Meton Bapiartiii JOBITbHUX
ctanux (Meton Jlarpanxka).
JIiniitHi nudepenmianbpHi
PIBHSHHS 31 CTAIMMU
Koe(illieHTaMu.

JIEKIIS

CcaMoOCT

8.4 Cucremu
JudepeHLiaTbHUX PIBHSIHb.

CaMoOCT

CaMOCT




Jlenna ¢popma

3aouna popma

Ne N ¢ . ” "
HaiimenyBaHHs po3aiiB i caMoCTili- CaMoCTiii-
3aHAT- 1:370) ayam- BU/L ayau-
TeM . Ha . Ha
T 3aHATTS | TOPHI 3aHATTS | TOPHI
podora poboTa
52 KomMiuiexkcHa KOHTposibHA 2
pobora
Pazom 3a 3mMicTOBHIM 18 23
MOJyJieM 3
3a npyruii cemecTp 36 43 10 95
Beboro 104 106 20 190




