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1. OITUC HABYAJIBHOI JIMCHUIJITHA

Po3noaiy roau 3a HAaBYAJLHUM ILIAHOM

HaiimenyBanHs
MOKa3HUKIB enna dhopma 3aouHa
HaBYaHHSA dbopMa HaBYAHHS

Kinbxkicts kpenutiB EKTC — 3 Pik niaroroBku:
3arangpHa KUIBKICTh roaud — 90 1-i 1-i
Kinpkicth MOgyIiB — 2 CemecTp:

1-i 2-"

Jlexumii:

TxHEBUX rOaNH
JUTSL TIEHHOT (hOpMU HaBYaHHS: 29 8
ayJIUTOPHUX — 3

caMmocCTiiHO1 poOOTH cTyeHTa — 3

[IpakTruHi (ceMiHapChKi):

22

By miicyMKOBOTO KOHTPOJTIO: 3aTiK.

JlabopaTopHi:

®dopma MiICyMKOBOTO KOHTPOJIIO: yCHA

CamocriitHa po6ora:

46

78




2. META HABYAJIBHOI JIJUCHHUIIJITHA

MeTo10 HaBYaJbHOI IUCHUIUIIHM € 3aCBO€HHS CTyJeHTamMH 0a30BUX MaTeMaTUYHUX 3HaHb 1
yMiHb, HEOOXITHUX IIiJ] Yac pO3B’sA3yBaHHSA 3agad y MpodeciiiHii nisabHOCTI, 3a0e3rnedyeHHs
MPWIETNIUX TUCIHUILIIH HEOOX1THUM MaTeMaTUYHUM amnaparoM. PO3BUTOK y CTYIEHTIB JIOT1YHOTO
MUCJICHHSI Ta IMiJBUIICHHS 3arajibHOr0 PIBHS MaTEeMaTHYHOI KyJIbTYypu. BHXOBaHHS y CTYy/CHTIB
YMIHHSI CAMOCTIHHOTO MOUIMPIOBAaHHS MaTeMAaTUYHUX 3HaHb Ta MPOBEACHHS MATEMaTUYHOIO aHATi3y
MPUKJIAIHUX 3a/1a4.

BuBueHHss mucnmmulinM - crpusie  pOpMyBaHHIO Yy 3700yBadiB  BHINOI OCBITH TaKUX
KOMIIETEHTHOCTEM:

3arajibHi KOMIIETEHTHOCTI:

— 3JIaTHICTH 10 a0CTPaKTHOTO MUCJICHHS, aHAI3y Ta CHHTE3Y;
— 3JIaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIIISX;
— 3JaTHICTH JI0 MOIIYKY, 0OpOOJICHHS Ta aHAI3Y 1HPOpPMAILIii 3 PI3HUX JHKEpElL.
(paxoBi KOMIIETEHTHOCTI:
— 37aTHICTh IPOBOJIUTH JICIBHUYI BUMIPIOBAHHS Ta JOCIIIKEHHS;
— 3/1aTHICTh BUKOPUCTOBYBAaTH 3HAHHS M NPAKTMYHI HABUYKU U1 aHAMi3y OIOJOTIYHMX SBHII 1
poreciB, 610MeTPHYHOT 0OPOOKH JTOCHITHUX JAaHUX Ta IX MATEMATHYHOTO MOJICITFOBAHHS.

3. IEPEAYMOBH /11 BUBUEHHSA HABUAJIbHOI JTUCHMILIITHUA

3rifHO 3 OCBiITHBOIO Tporpamoio «JlicoBe rocmogapcTBo» MEPEeayMOB s BHBUYCHHS
HaBYAJILHOI JUCHUILTIHN «Buia MaTeMaTHka» HE Mae€, TakK SK BUKIAAAEThCSA Ha MEPIIOMY Kypci B
MEePUIOMY CEMECTPi.

4. OYIKYBAHI PE3YJIbTATU HABYAHHSA

BianoBigHo 10 ocBitHROi mporpamu  «JlicoBe rocmoaapcTBo», BUBUYEHHS HaBYAIBHOL
JTUCIUIUTIHA TIOBUHHO 3a0€3MeYUTH JOCATHEHHsI 3700yBadaMM BUIIOi OCBITH TAaKUX MPOTPAMHUX
€3yJIbTaTiB HaBUYAHHS:

IIporpamHi pe3yJIbTaATH HABYAHHA HIudgp ITPH
Bononitu 6a30BMMM T'yMaHITapHUMH, MPUPOJAHUYO-HAYKOBUMHU Ta NMpodeciitHuMU
3HaHHSAMHM JUId BUDILIEHHS 3aBJaHb 3 Opraizamii Ta BEICHHsS JICOBOIO I1PH 4
rocIoapcTBa.
3acTOCOBYBAaTH 3HAHHS Ta PO3YMIHHS €JIEMEHTIB CYMDKHHMX Taiay3ed (€KOHOMIKH,
€KOJIOT1i TOIO0), 00 PO3BUHYTH PO3YMIHHS MUKIUCHMIUTIHAPHUX 3aB’SI3KIB MIXK ITPH 18
CHOPiIHEHUMHU HaYKaMHU.
BogoniTn HaJIeKHUMHU pO60‘:II/IMI/I HaBUYKaMU MPAIIOBATH CaMOCTIHHO abo B rpyIii, IIPH 19
YMIHHS OTPUMYBATH Ta aHAII3yBaTH PE3yJIbTATH.

OuikyBaH1 pe3yJbTaTH HaBYaHHS, SKI MOBUHHI OyTH JTOCSTHYTI MICJsl ONaHyBaHHS HaBYaJIbHOT
mucuuiutiag «JlicoBe rocmogapcTBoy:

OuikyBaHi pe3y1bTaTH HABYAHHS 3 1M CUMILIIHA In¢gp IIPH
Bwmitu po3B’si3yBaTH MaTeMaTU4Hi 3a/1a4l Ta 3BOJIUTH PO3B’A3KU A0 IPAKTUYHO [1PH 4,
OPUKRHSATOTO PE3yJbTaTy, a TAKOXK PO3BUHYTH JIOTIUHE 1 aJITOPUTMIUHE MUCIICHHS ITPH 18
3matHicTh GOPMYBAaTH HAUIIPOCTIII MPUKIIAIHI 3a/1a41 1 CKJIaJaTH MaTeMaTUYH1 [1PH 4,
MOJIelli pealbHUX 00’ €KTIB Ta MPOIIECiB, SIKI B HUX BiI0yBalOThCS ITPH 19




Bubupatu abo po3pobnsTi pailioHaTbHI METOIU JTOCIHIIKEHb CKIAJICHUX MOJIEICH. [TPH 4,
SlkicHo X aHai3yBaTH, BAKOPHCTOBYBATH YHCJIOBI METO/IH, 3aCTOCOBYBATH Cy4YacHY ITPH 18,
00YMCITIOBAJIbHY TEXHIKY, 8 TAKOXK KOPUCTYBATUCS TAOIHULSIMU TA JOBIIHUKAMHU ITPH 19
AHaJti3yBaTH OTpUMaHi JJaH1, pO3po0JISITH Ha X OCHOBI IPAKTUYHI peKOMEHIaIlii ITPH 19
CaMocCTiifHO OmpalbOByBaTH MaTEeMAaTU4HI TEKCTH, IO MICTATBCSA B JITEparypi, IIPH 19
OB’ 13aHOI 31 CHEIIaIBHICTIO CTYICHTA

5. 3ACOBH JIATHOCTHUKH TA KPUTEPIi OIITHIOBAHHSI
PE3YJIbTATIB HABYHAHHA

3aco0m ONiHIOBAHHSA Ta METOM IEMOHCTPYBAHHS Pe3yJbTAaTiB HABYAHHSA

3acobaMu OIIIHIOBAHHS Ta METOJaMH JIEMOHCTPYBaHHS pe3yJIbTaTiB HaBUAHHS 3 HaBUYAIbHOI
mucuuiutiad - «JlicoBe rocmogapcTBo» € BUKOHAHHS IHIWBIAyaJbHUX 3aBJaHb, BHUKOHAHHS
MPaKTUYHUX 3aBJaHb, MOAYJIbHI KOHTPOIBHI pOOOTH, 3aIiK.

®opmu (METOAHM) KOHTPOJIIO Ta KPUTEPil OLiIHIOBAHHA Pe3yJIbTATIB HABYAHHS

dopMH TOTOYHOTO KOHTPOJIO: YCHI BiJIOBIII HA MPAKTUYHHUX 3aHATTSIX, BAKOHAHHS TECTOBHX
3aBJIaHb.

dopma MOYIILHOTO KOHTPOJIIO: MMChbMOBA KOHTPOJIbHA POOOTA.

®opmMu IiICyMKOBOTO CEMECTPOBOTO KOHTPOJIIO: 3aJIiK.

Po3noain 6aniB, ki oTpuMyI0TH 3100yBa4i BUIIOI OcBiTH (MOAY.JIb 1)

MopayJsibHa
IMoTouHe oniHIOBaHHS Ta caMoOCTiiiHa podoTa KOHTpoJbHA | Cyma
pobora
T1 T2 T3 T4
15 15 15 15 40 100

T1, T2 ... —temu

Po3nonis 6aniB, AKi oTPUMYIOTH 3100yBavi BHINOI OCBiTH (MOLYJIb 2)

MopyabHa
IloTouHe oniHIOBaHHSA Ta camMocTiiiHa podoTa KOHTPOJBH | Cyma
a poborta
T1 T2 T3
40 100
20 20 20

T1, T2 ... — Temu

OuiHBaHHs OKpPeMUX BUAiB HABYAJIbHOI PO0OTH 3 TUCHMILTIHN

Bua nisabHoCTI Moayas 1 MonyJs 2
o MaxkcumanbHa Maxkcumansaa
3Il06yBa‘la BHIIO1 R KUJIBKICTB L KUIBKICTB
. Kinbkicth Gasis Kinbkicts Gais
OCBITH
(cymapHna) (cymapHa)
[nauBiTyanbHi
AUBLLY 2 40 2 40
3aBJaHHSA
Tectu 1 20 1 20
MonynbHa
o 1 40 1 40
KOHTpOJIbHA poboTa
Pa3zom 100 100




Kpurepii oniHIOBaHHA MOAYJIbHOI KOHTPOJbLHOI pO00TH

MeToauka ouiHOBaHHsA. MaTepial KOKHOTO MOAYJIs, SIKMi 37100yBayi BUIOT OCBITH MOBHUHHI
3aCBOITH TIPOTATOM CEMECTPY, BUHOCUTHCS Ha OJIHY 3 IBOX MOAYJIHHUX KOHTPOJIBHUX POOIT.

CyMmapHa MakcuMajbHa KIIBKICTh OaiB, IO BHUCTABISAEThCA 3700yBauy BHUINOI OCBITH 3a
BUKOHAHHSI BCiX 3aBJIaHb OJHIE] KOHTPOJBHOI POOOTH 3aJIEKUTH BiJ CKIAIHOCTI MaTepianmy, SKAW
BUHOCHUTBCSI HA MOJTYJIbHUI KOHTPOJIb.

3a BUKOHAHHS IHAMBINYaJbHHX POOIT 3700yBady BHIIOI OCBITH TAaKOX HApaXxOBYEThCS pi3HA
KUTBKICTh OaiiB, B 3aJIKHOCTI BiJ] CKJIQAHOCTI MaTepiaiy.

Kpurepiem ycninHoro mpoxopKeHHs 3700yBadeM OCBITH IMOTOYHOTO OIIHIOBAHHS (BKIJIFOYHO i3
BHUKOHAHHSAM 1HAMBIAYaJbHUX 3aBJaHb) € JOCATHEHHS 37100yBavyeM OCBITH He MeHIne 50% OaiiB Bix
3arajbHOI KUTPKOCTI 3aIJJTAHOBAHOI 32 KOHKPETHOI TeMor. KoHkpeTHa MakcuMaibHa KUIBKICTh OalliB
MOJAETHCS Y TAOJHUISIX PO3MOALTY OaiiB, sSIKi OTPUMYIOTH 37100yBadi 3a MOAYJb Ta 3a OKpPeMi BUIH
HaBYaJIbHOT pOOOTH.

HeBukonani iHauBigyanbHUX poOIT, a TakoX HESBKAa Ha MOAYJIbHY KOHTPOJIBHY pOOOTY
owuiHOITHCS B (0 6aiB HE3aJI€KHO BiJf MPUYMHU HEBUKOHAHHS (HESIBKH).

Cymapna ouinka (Big 0 go 100 6aniB) BHCTaBISETHCS y BIOMICTh MOJYJIBHOTO KOHTPOJIO.
Monyiib 3apaxoBYEThCS, SIKIIO CyMapHUU Oan ckiamae He MmeHme 60 OaliB, i CTYJACHT BHKOHAB
1HAMBIAyaIbHI 3aBAAHHS, KA € CKJIaI0BOIO TaHOTO MOTYJIS.

3n00yBau BUIIOI OCBITH, SIKMW HE 3 ’SBUBCS Ha MOJYJbHY KOHTPOJBHY pOOOTY, abo X #oro
MoayibHa omiHKa ckiagae Big 0 mo 34 GamniB, 3000B’s3aHMN CKIacTH (TIEPECKIACTH) MOIYIb 0
MOYaTKy IiJICYMKOBOTO KOHTPOJIO y CTPOKH, BH3HAUEHI BHKJIAJa4eM JHUCHIUIUIIHU Ta TOTOJDKCHI
JeKaHATOM (DaKyJIbTETY.

Kpurepii oniHIOBaHHA NiICYMKOBOI0 KOHTPOJII0

3ajikoBa MeTOAMKA OLIHIOBaHHA. 3a pe3yjibTaTaMM MOJAYJIBHUX KOHTPOJIB BU3HAYAETHCS
M1JICYMKOBa MOJTyJIbHA OLlIHKA. 3aJ1iKOBa OL[IHKA BU3HAYAETHCS B 3aJIEKHOCTI BiJl peHTHHIOBOro Oaiy,
a0o OaJtiB 3a 3ajiK.

Jlo cknagaHHS 3aliKy JONMYCKAarThCs 3700yBayl BHILOI OCBITH, y SKHUX IIJCYMKOBa MOJYJIbHA
OLIIHKA 33 CEMECTp CTAaHOBUTh He MeHIe 35.

3n00yBay BHINOI OCBITH, MIJCYyMKOBa MOJAYyJIbHA OIliHKA sikoro ckimanae Bix 0 mo 34 Oamis,
3000B’s13aHUI MOKPALIUTH ii 1O MOYATKY MiJICYMKOBOTO CEMECTPOBOTO KOHTPOJIIO MiJ] Yac 4epryBaHHs
BHUKJIaJjaua Ha Kadeapi y CTpOKM, BU3HAYEHI BUKJIAJAayeM JAUCLUUIUIIHM Ta IMOTO/KEHI JeKaHaTOM
¢dakynpTeTy. B mpotunexHomy BUManaKy, 3100yBad HE JOMYCKA€ETHCS O 3alliKy 1 Y HbOTO BHHHUKAE
akajieMiuHa 3a00proBaHICTb.

3alik 3 HaBYAIbHOI JUCIUILTIHU 3/100yBay BUIIO1 OCBITH MOXKE HE CKJIAaTH, SIKIO BiH YCIIITHO
MPOMIIOB yCl MOJIYJBHI KOHTpOJII Ta HOro BIAIITOBYE MiJCYMKOBAa MOJYyJIbHA OIIHKAa. 3100yBaui
BUIIO1 OCBITH, MiJICYMKOBAa MOJYJbHA OIlIHKa SKUX CTaHOBUTH BiA 35 10 59, 3amik ckiIamaroTh
000B’s13k0BO. 3/100yBay OCBITM MOXE MIJBUIMUTH Ha 3Ky PEUTHHrOBHH Oan, NMpu LbOMY, 3a
pe3yJbTaTaMu CKJIaJaHHs 3aJ1IKy OIIHKa He MO)Ke OyTH MEHINa 3a IMiJICYMKOBY MOAYJIbHY OLIHKY, SIKY
BiH OTPHMaB 3a pe3yJIbTaTaMU MOJYJIHHUX KOHTPOITIB.

3amik npoBoauThbesa B ycHiM ¢opmi. Ha 3amik BHHOCATBbCA NMpakTU4HI 3aBraHHs. OIiHIOBaHHS
pe3yabTaTiB HAaBYaHHS Ha 3aJTiKy 371HCHIOEThCS 3a 100-0anpHor0 mikanoro. OIiHKa 3a 3a1iK BHOCUTHCS
y B1JIOMICTb OOJIIKY YCHIIIIHOCTI.



Ta0Juus BiANOBIAHOCTI OWIHOK 32 PiI3HUMH MIKAJAMM OLIHIOBAHHS

Cyma 6aiB 3a Bci Ouinka OuiHKa 3a Hal[lOHAJILHOK LIKAJIO0
BUJIM HABYAIIBHO1 ECTS
JiSTIBHOCTI JUTSL €K3aMEHY JUTSL 3QUTIKY
90-100 A BiJIMIHHO
82-89 B 106pe
74-81 C P
64-73 D SAOBITBHO 3apaxoBaHO
60-63 E
. . HE3apaxoBaHO 3
HE3aJI0BUIBHO 3 MOKJIMBICTIO Paxon
35-59 FX MO>KJIUBICTIO
MTOBTOPHOTO CKJIAJJaHHS
MTOBTOPHOTO CKJIAJIAaHHS
. HE3apaxoBaHoO 3
HE3a/I0BUIBHO 3 000B’SI3KOBUM o 605,33K0BHM
0-34 F MTOBTOPHUM BUBUYEHHSIM
N MOBTOPHUM BHUBYECHHSIM
JTCIUTUTIHT

KpuTepiii oniHIOBaHHA NiACYMKOBOI0 KOHTPOJIIO 3 THUCHMILTiHA

— «BinminHo» (90-100 6amiB, A) 3acinyroBye CTyJCHT, SKHW BHSBHMB BCEOIYHE 1 TTMOOKE 3HAHHS
MIPOrpaMoOBOr0 MaTepially, BMiHHS BUIbHO BUKOHYBAaTH 3aBIaHHS, MependadeHi Mporpamoro, 3acBOiB
OCHOBHY 1 O3HAHOMHUBCS 3 JOJATKOBOIO JITEPATYypOI0, PO3YMi€ B3a€MO3B’SI30K TOJIOBHHX MOHATH
JTUCIUTLIIHYU Ta X 3HAYCHHS )11 MaitOyTHROT TIpodecii;

— «mo0pe» (82-89 obaxiB, B) 3aciyroBye CTyIeHT, KWW BUSBMB TIOBHE 3HAHHS IMPOrPAMHOIO
MaTepiany, YCHIIIHO BHUKOHY€ TMepefdadeHi MporpaMmor0 3aBJaHHS, 3aCBOIB OCHOBHY JIITEpaTypy
PEKOMEHIOBaHY IMPOrPaMOI0, BHSBHB CHCTEMATHYHHI XapaKTep 3HaHb 3 JUCHUIUITIH 1 3JaTHUN 10
CaMOCTIHHOTO IOTIOBHEHHS, aJie MiJ] Yac BiAMOBI/Ii JOMYCTUB A€SKi HETOYHOCTI;

— «no6pe» (74-81 6ana, C) 3aciyroBye CTyJIeHT, IO BUSBUB HE LIJIKOM MOBHE 3HAHHS MPOTPAMHOTO
MaTepially, He 3aBXIU YCIIIIHO BUKOHY€ IepeadadeHi MpOorpamor0 3aB/aHHS, YacTKOBO 3aCBOIB
OCHOBHY JIITEpaTypy, PEKOMEHIOBaHY MpPOTPaMOI0, BHUSBHB HE CHCTEMATHYHHUN XapakTep 3HaHb 3
JUCIUILIIH 1 HE 3aBX/I1 3aTHUHN 710 X caMOCTIHOTO JOTIOBHEHHS 1 MMiJ] Yac BIATOBI/I JOMyCKae AesiKi
HETOYHOCTI;

— «3aa0BiTbHOY» (64-73 6amm, D) 3aciyroBye CTyJEHT, IO BUSBUB 3HAHHS OCHOBHOT'O MPOTPAMHOTO
Marepiaiay B 00cs31, HEOOXITHOMY ISl TIOJIAIBIIIOT0 HaBUYaHHs Ta MaOyTHROI poOOTH 3a mpodeciero,
BMi€ BUKOHYBaTH 3aBJaHHs, IependaueHi MporpaMoro, 3HalOMHI 3 OCHOBHOK PEKOMEH]IOBAHOIO
JiTepatyporo. Sk mpaBWIIO, JlaHa OIliIHKA BUCTABISETHCA CTYJIEHTAaM, IO JOMYCTHJIM TOMHJIKH Y
BIJIMOBI/I Ha 3aIKy Y €K3aMEeHi Ta MPH BUKOHAHHI 3a1iKOBUX a00 ek3aMeHAIl[ifHIX 3aBJaHb, ajie SKi
BOJIOJIIFOTh HEOOX1THUMHU 3HAHHIMU JJI iX YCYHEHHS 3a JIOMTOMOTOIO BHKJIa/1a4a;

— «3ag0BiIbHO» (60-63 6aniB, E) 3acmyroBye cryneHT, mi0 BHSBHUB YaCTKOBE 3HAaHHS OCHOBHOTO
MIPOrpaMoBOro Marepiaily B 00csi3i, HEOOXITHOMY JJIsl MOJAJIBIIIOT0 HaBYaHHS Ta MailOyTHBOI poOoTH
3a mpodeciero, He 3aBXIM BMi€ BUKOHYBAaTH 3aBJaHHs, MepedadeHi mporpamoro, 3HaoMuil muie
YacTKOBO 3  OCHOBHOIO PEKOMEHJOBAaHOK JiTeparyporo.  SIk mpaBwiio,  JaHa OIliHKA
BUCTABIISIETHCS CTYAEHTaM, 110 JOMYCTHJIM I'pyOi MOMHJIKU Yy BIJINOBIJII HA 3aJIIKy YM €K3aMeHi Ta Mpu
BUKOHAHHI 3aJIKOBUX a00 eK3aMeHaI[IMHUX 3aBAaHb, ajle SKi YaCTKOBO BOJIOMIIOTH HEOOXITHUMH
3HAaHHSAMM JUIA iX YCYHEHHs 3a JOMOMOTOI0 BHKJIagaya.

— «He3an0BiIbHO» (35-59 6aniB, FX) BUCTaBIAETHCS CTYACHTY, SKUN BUSBUB CYTTEBI MPOTAJIMHU B
3HAHHAX OCHOBHOTO TMPOTPaAaMOBOIO Marepiany, IOMYCTHUB MPHHIMIIOBI TMOMIJIKH Y BHKOHAaHHI
nepeadaveHux MporpaMoro 3aBIaHb.

— «He3a10BiIbHOY» (0-34 6aiB, F) BUCTaBISETHCS CTYACHTY KOJH MPOTIATOM CEMECTpPY BiH JOIYCTHB
rpy0i TOMWIKY y BUKOHAHHI TIepe10aueHuX MpOorpaMolo 3aBIaHb.



6. MPOTPAMA HABYAJILHOI JUCIHHUIIJIIHA
6.1. 3micT HABYAJIBHOI AMCHUILTIHI

Moayasb 1

3micToBuii Moayb 1. Bubpani po3ainu anreOpu Ta aHaTITUYHOT T€OMETPIi.
Tema 1. Cucremu JiHIHHUX piBHAHL. Bu3Haunuku. Matpuiti, Jii HaJl HUMHU.

[ToHATTS MaTpHIli, BUIU MAaTPHILIb: KBaIpaTHA, JAiaroHAIbHA, OJMHUYHA, HYJIbOBA, CAMETPHYHA,
TPAHCIIOHOBAHA, CX1/14acTa; Jii 3 MATPUISIMU: MHOXKEHHS MaTPUIll Ha CKaJIsAp, TOAaBaHHS 1 BIAHIMaHHS
MaTpHUIlb, MHOXXCHHS MAaTpHIlb; BJIACTUBOCTI il HaJ MaTpPUIIMH; €JIEMEHTAapHI IMepeTBOPEHHS
MaTpullb; MOHATTA BU3HAYHUKIB 2-TO 1 3-r0 MOPAAKIB Ta iX OOUMCIIEHHS; NOHATTS BU3HAUYHUKA 71-TO
MOPSAKY SIK PO3KJIaay HOro 3a elIeMEHTaMH MEepIIOro psjaKa; MOHATTA MiHOpa Ta anreOpaiyHoro
JIONIOBHEHHS €JIEMEHTIB KBaJpaTHOI MaTpHIll; BJIACTUBOCTI BU3HAYHMKIB; OOEpHEHAa MaTpHIsl Ta
MeTOA il 3HaXO/DKEHHS; MAaTPUYHI PIBHSHHS; paHT MAaTpPUIli; MOHATTS CHCTEMH PIBHSAHB 1 3amuc ii y
MaTpu4yHOMYy BHIIIL; Teopema Kponekepa-Kamemni; mpaBmwio Kpamepa po3B’si3yBaHHS CHUCTEMH
piBHSHB; MeToq ["aycca.

Tema 2. Bexropu, nii Haj HuMU. JIiHIHO He3aJIe)KHI Ta JIHIHHO 3a1eXH] BeKTOpH. basuc.

[ToHATTS BeKTOpa HA IUIOMIMHI 1 B MPOCTOpi; Mii 3 BEKTOpaMH: IOJABaHHS Ta BiIHIMAHHS
BEKTOPIB, MHOXXEHHSI BEKTOpa Ha CKaJsIp; JiHIMHA 3aJIeKHICTh Ta HE3aJEKHICTh BEKTOPIB; MOHATTS
0a3u IIOIIMHYU Ta MPOCTOPY.

Tema 3. Cucrema xoopauHar Ha miomuHi. IIpsma ninis. Kpusi apyroro nopsaky. IleperBopenHs
KOOp/MHAT.

JlekapToBa NpsSMOKYTHA CHCTEMa KOOPJAMHAT; MPOEKIisl BEKTOpa Ha BICh; CKAJSIPHUHN 100yTOK
BEKTOpIB 1 KyT MDXK BEKTOpaMH; BEKTOPHHH MOOYTOK JBOX BEKTOPIB; MiIIaHWHA JOOYTOK TPHOX
BEKTOpIB; MOHATTS PIBHSAHHS JIiHII Ha IUIONIMHI; KAHOHIYHE PIBHSAHHS NPSAMOi; PIBHSAHHS MPSAMOI 3
KyTOBUM KO€(ILI€EHTOM; PIBHSIHHS NPsAMOi, SIKa MPOXOAMTH Yepe3 ABI TOUKH; PIBHSAHHS TMPSAMOi Y
BIJIpi3Kax; PIBHSAHHS MPSIMOI, sSIKa MPOXOJAUThH Yepe3 TOUKY MEPHEeHUKYIISPHO A0 BEKTOpa; HOpMallbHe
PIBHSHHS NpPSMOI; 3arajbHE PIBHSHHS NPSAMOi; KYT MDK JBOMa HPSIMMMH, YMOBHU MNapajelbHOCTI 1
NEePIEHANKYISIPHOCTI MPSIMUX; BIICTaHb B1Jl TOYKH J10 MPSIMO].

Tema 4. Cuctema koopauHaTt y npoctopi. [Ipsima 1 muiomnuna.

PiBHSIHHS TUIOIIMHM, SIKa IPOXOJUTh Yepe3 JaHy TOUYKY MEePHEeHIUKYIISAPHO 10 JaHOTO BEKTOPA;
3arajibHE PIBHSHHS IUIOIIMHU y IPOCTOPI Ta HOTO JTOCIIKEHHS; PIBHSHHS IUIOMIMHH, 110 MPOXOAUTH
yepe3 TpU TOUYKH; KYT MDXK JBOMa IUIOLIMHAMHU T4 YMOBH MapaiebHOCTI 1 MEPIEeHAUKYISIPHOCTI JTBOX
TUTOIIMH; PIBHSHHS TPSAMOI y MPOCTOPi, KA MPOXOAUTH Yepe3 JaHy TOYKY MapajeibHO J0 JTaHOTO
BEeKTOpa (KaHOHIUHE PIBHSAHHS MpPsMOI); MpsiMa SK HNEpeTHH ABOX IUIOMIMH Yy MPOCTOpi (3araibHe
PIBHSIHHS) Ta 3BEIE€HHS HOro 0 KaHOHIYHOTO PIBHSHHS;, KYyT MDXK JBOMa MNPSMHUMHU y HPOCTOpI Ta
YMOBU NapajeibHOCTI JBOX MNPAMHMX; KyT MDK HOpPSIMOK 1 IUIOIIMHOI Y HPOCTOpPi, YMOBHU
napanenbHOCTI Ta MePHEHAUKYIISPHOCTI IPSIMOI 1 TUIOLIMHY; 3arajibHEe PIBHSIHHS JIIHIT 2-TO TOPSAIKY Ha
IUTOIIMHI; KOJIO; KaHOHIYHE PIBHSHHS eJlifca Ta HOro OCHOBHI XapaKTEPUCTUKHU; KAaHOHIYHE PiBHSHHS
rinepbonu Ta ii OCHOBHI XapaKTEpPUCTHUKH; KaHOHIYHE pIBHAHHA napabonu Ta 1ii OCHOBHI
XapaKTePUCTUKH.

Mopnyas 2

3micTroBHUI Moay.ab 1. BubGpaHi po3aiiu MaTeMaTuyHOro aHaNi3y.
Tema 1. Crani Ta 3minH1 BenuuuHU. OyHKIISA 0HIET 3MiHHOI. ['paHuUIlS OCTiJOBHOCTI, TPaHUILIS
¢ynkuii. HenepepBHicTh QyHKIIIT.

[ToHATTS MOCIIIOBHOCTI; Mii HAJ IOCIITOBHOCTIMHU, OOMEXKEHI MOCIIJZOBHOCTI; MOHOTOHHI
TIOCJTIZIOBHOCTI; TPAHMIIS TMOCIIJOBHOCTI; HECKIHUEHHO Masll Ta HECKIHYEHHO BEJIMKI TOCIITOBHOCTI;
BJIACTUBOCTI 30DKHUX TOCHIJOBHOCTEH; YHMCIO €. MOHATTA (yHKIil oxaHiel 3MiHHOI; 001acTh
BU3HAUEHHs Ta 0O0JacTh 3HA4eHb (YHKIII;  BIACTUBOCTI (yHKILIi: MapHICTP 1 HEMApHICTb,
MOHOTOHHICTb, OOMEXEHICTh, MEPIOAWYHICTh; TpaHUld (YHKIII; BIACTUBOCTI TpaHMLI (QYHKIT;
OJIHOCTOPOHHI T'PAHMIII; HEMEPEPBHICTH (YHKIIIT.



Tema 2. [Toxigna. qudepentian. [loxinHi HeIBHUX Ta MapaMeTpUYHO 3anaHux ¢yHkmik. [ToxigHi Ta
T epeHIiaiy BUIIUX MOPSIIKIB.

[TonsATTs MoX1aHOT (PYHKIIIT; TEOMETPUYHUHN 3MICT MMOXiAHOT; ITpaBUjIa 3HAXOHKCHHS IMOX1IHHUX;
MOXITHI BUIITMX MOPSJIKIB; TOHATTS qudepeHiiana GyHKIil; mudepeHiiaay BUIIX MOPS/IKiB; MPaBHUIIO

o0
Jlonmitans st pO3KpUTTSE HEBU3HAUYEHOCTEH 6, — ; dopmymna Teitnopa.
o0

Tema 3. 3actocyBanns noxigaux. {ocmimkenHs ta modyaoBa rpadikiB QyHKITIH.

3pocranHs 1 ciaganHs (QyHKIIT; TOHATTS JIOKAIBHOTO eKcTpeMyMa (PpyHKIIT Ta HeoOXiaHa HOTro
YMOBA; JIOCTaTHI YMOBH €KCTpeMyMa (YHKIIIi, 110 BHPaXKAIOTHhCSA dYepe3 Mepiry 1 Apyry MOXimaHi
¢byHKii; HaitbIpIIe 1 HaliMeHIIIe 3HaYeHHs (YHKIIII Ha IPOMIXKKY; OIyKIICTh rpadika QyHKIIT; TOUKH
neperuHy rpadika ¢yHkuii; acumnTorn rpadika (QyHKIII Ta iX 3HAXOMKEHHS; 3arajbHa CcXema
nociikeHHs GyHKuii 1 modyaosa 1i rpadika.

6.2. CTpyKTYpa HABYAJIbHOI JUCHHUILTIHH

6.2.1. CTpyKTYpa HABYAJILHOI IMCHMILIIHY (1eHHA dopma)

Kinekicts ronua
Jlenna dhopma
y TOMY YHCIIi
. <
HazBu 3MicTOBHX MOJYIIIB 1 TEM © T & i < > <
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1 cemecTp
Moayas 1
3micToBuii MoayJb 1. Bubpani po3ainu anreOpy Ta aHaIITUYHOT T€OMETpIii.
Tema 1. Cucremu JiHIHUX piBHSAHb. BU3HauHMKY. 14 4 4 6
Martpuiii, Aii HaJ HUMH.
Tema 2. Bexropw, aii Hag HuMu. JIiHIIHO He3aIeKHI 10 2 2 6
Ta JIIHIHHO 3a1eHi BekTopu. basuc.
Tema 3. Cucrema KoopauHAT Ha uIomuHI. [Ipsma 10 2 2 6
ninis. Kpusi npyroro nopsaky. [leperBopeHss
KOOPJIMHAT.
Tema 4. Cucrema koopauHat y npocropi. [psma i 10 2 2 6
TUIOIIMHA.
Pa3om 3a 3micToBuii moayas 1 | 44 10 10 24
Yceboro 3a moayas 1 | 44 10 10 24
Moayas 2
3micToBHUIT Moay b 1. BubpaHi po3/1ijin MaTeMaTHYHOTO aHATI3Y.
Tema 1. Craii ta 3minH1 BenuauHu. OyHKIIA 01HIET 14 4 4 6
3MiHHOi. ['paHMI1Ig NOCTIIOBHOCTI, TpaHuL (QYHKIII].
HenepepBHicTh QYHKILI.
Tema 2. [Toxigna. Audepenuian. [Toxiani HesiBHUX Ta | 16 4 4 8
napamMeTpuydHo 3a1anux GyHkimii. [Toxigai Ta
JudepeHIiaiy BUIMX TOPSAKIB.




Tema 3. 3acrocyBanHs noxigHUX. JlocaimKkeHHs Ta 16 4 4 8
o0y oBa rpadikiB QyHKITIH.

Pa3om 3a 3micToBuii moayas 1 | 46 12 12 22

Ycboro 3a moayab 2 | 46 12 12 22

Yceboro ronud | 90 22 22 46

6.2.1. CTpyKTypa HaBYAJIbHOI JUCIHHUILIIHU (3a04HA hopMa)

Kinexicts ronuna

3aouHa opma

y TOMY YHUCIIi

<
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2 ceMecTp
Moayasb 1
3microBuii Moayab 1. Bubpani po3aiuin anreOpu Ta aHAJIITUYHOI T€OMETPii.
Tema 1. Cucremu NiHiHUX piBHAHb. BU3HAYHHUKH. 14 2 2 10
Matpuiii, aii HaJl HUMH.
Tema 2. Bexropw, aii Hag Humu. JliHIiHO He3aIeKHI 11 1 10
Ta JIHIAHO 3aJIeKHI BEeKTOpH. basuc.
Tema 3. Cucrema koopauHaT Ha TionuHi. [Ipsma 13 1 12
ninis. Kpusi npyroro nopsaky. [leperBopeHHs
KOOPJIMHAT.
Tema 4. Cucrema koopauHat y npocrtopi. Ipsma i 14 14
TUIOIIMHA.
Pa3om 3a 3micToBHii Moayab 1 | 52 4 2 46
¥Ycboro 3a moayib 1 | 52 4 2 46

Moayas 2

3micToBHUIT MoayJib 1. BubpaHi po3/1ijin MaTeMaTHYHOTO aHAII3Y.

Tema 1. Craii ta 3minH1 BenuuuHu. OyHKIIIS 01HI€T 13 2 1 10
3MiHHOi. ['paHMILIg NOCTIIOBHOCTI, TpaHuLs (QyHKIII].
HenepepBHicTh QyHKILI.
Tema 2. [Toxigna. Audepenuian. [Toxiani HessBHuX Ta | 10 1 1 8
napaMeTpuyHo 3a1aHux QyHkmii. [ToxinHi Ta
qudepeHIiany BUIIHMX TOPSIKIB.
Tema 3. 3acTocyBaHHs MOXiTHUX. J[OCITIHKCHHS Ta 15 1 14
no0yioBa rpadikiB QyHKILIH.
Pa3om 3a 3micToBmii moaysn 1 | 38 4 2 32
¥Ycboro 3a moayanb 2 | 38 4 2 32
Yceboro roqud | 90 8 4 78




6.3. Temu NpaKTHYHHUX 3aHATH

Ne KinbkicTs
Hazsa Temu
3/ TOIUH
1 Cucremu JiHIMHUX piBHIHD. Bu3Haunuku. MaTpuili, i1 HaJl HUMH. 4
2 Bexkropu, nii Hag HuMu. JIiHIHO HEe3aJIeKHI Ta JIHIHHO 3aJI€KH1 BEKTOPH. 2
bazmuc.
3 | Cucrema xoopauuat Ha muioniuHi. [Ipsma minis. Kpusi npyroro mopsaky. 2
[TepeTBOpeHHSI KOOPAMHAT.
4 | Cucrema koopauHat y nipoctopi. [Ipsima i muronuna. 2
5 |Crani Ta 3MmiHHi BenuuuHd. DyHKHiS oxaHiel 3MiHHOI. ['paHuns 4
MTOCJTIOBHOCTI, Tpanuist GpyHKIii. HemepepBHicTh QyHKITII.
6 [Toxigna. [udepenmian. IloximHi HESIBHUX Ta NapaMeTPUYHO 3aJaHUX 4
¢dbyuxkuii. [oxigai Ta qudepeHiianm BUIUX MOPSIKIB.
7 3acrocyBaHHs noxigHuX. JlocmimkenHs Ta mnodyaoBa rpadikiB QyHKITH. 4
6.4. CamocrTiiina po6ora
Ne KinbkicTh
Hazga Temu
3/ TOJINH
1 | Cucremu niHiiHUX piBHSHB. Busnauauku. Matpwui, aii Hag HUMH. 6
2 Bexkropwu, nii Hax HuMu. JIiHIHHO He3aJIeXkKH1 Ta JTIHIHHO 3aJIe)KHI BEKTOPH. 6
basuc.
3 | Cucrema xoopauHat Ha turomuHi. [Ipsima niHis. Kpusi gpyroro mopsiaky. 6
ITepeTBOpeHHST KOOPIMHAT.
4 | CucreMa koopauHar y npocrtopi. [Ipsima 1 niouuHa. 6
5 Crani ta 3MiHHI BenuyuHUA. DyHKIIIS ofHiel 3MiHHOI. ['paHuIs 6
MIOCJIIJOBHOCTI, rpanuist pyHkuii. HenepepBHicTh QyHKILI.
6 [Toxigna. {udepenmian. [ToxiaHi HEIBHUX Ta MapaMEeTPUYHO 3aJaHUX 8
¢dbynxkuii. Iloxiani Ta audepeHiiiany BULMX MOPSIKIB.
7 | BactocyBanHs noxigHux. JlociijpkeHHs Ta noOynoBa rpadikiB QyHKILH. 8
Pazom 46

N

7. JHCTPYMEHTHU, OBJIATHAHHSA TA ITIPOT'PAMHE 3ABE3IIEYEHHS,
BUKOPUCTAHHA AKUX IEPEJBAYA€ HABYAJIBHA JUCHUIIJIIHA

TexHiuHi 3ac00H — MyIbTUMEIIHHNUN IPOEKTOP, IHTEPAKTUBHA JOIIKA.
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