MIHICTEPCTBO OCBITH I HAYKH YKPAIHHA
CYMCBKUM JEP)KABHUM YHIBEPCUTET

@daxysbTET €JIEKTPOHIKH Ta IH(POPMALIITHIX TEXHOIOT1H

Kadenpa maTemaTryHOTO aHaII3y 1 METOIIB ONTUMI3aIlil

POBOYA ITPOT'PAMA HABYAJIbHOI JUCHUILJITHUA

«Buia mareMaTuka»

PiBeHn BUIIIOI OCBiTH

nepiuii (bakanaBpChKUii) piBEHb

CneniaabHicTh

171 «Enextponika»

OcsiTHs nporpama

EnextponHni indopMmaliiiti cucreMu

3aTBepKEHO pileHHsAM Paau 3 skocTi GpakyapTeTy
EnlT

[IpoToxoi Big 20 p.Ne
I'omosa Panu 3 sikocti pakynprety EnlT

Tkau O.IL

(mizgmuc)

Cymu 2020 p.



https://op.sumdu.edu.ua/#/programm/1294

JIAHI TIPO PEIIEH3YBAHHS TA TTIOTOJKEHHS
POBOYOI [TPOI'PAMU HABYAJILHOT JIMCIIATIITHA

Po3pobuuk: Bijgoyc O.A., K.(.-M.H., TOLEHT
(mpi3BuILe, iHiiaMM) (BYCHHI CTYIIHB Ta 3BaHHS, [10CA/1A)
PenensyBanns poboyoi
Hp OFp aMu HABYAILHOI (npi3BuILe, iHiLiaNIK pereH3eHTa ) (mocaja pereH3eHTa )
TUCLIUIUIIHU . .
3aTBEP/PKEHO  PINIEHHAM  3acCiJaHHS  €KCIIEPTHOI  pajau
pob0TOAABIIIB
MPOTOKOJ BiJl 20 p.Ne
PosrnsHyTO Ta CcXxBanmeHo
Ha  3acilaHHl  poOOYOi | MPOTOKOI BiX 20 p.Ne
npoektHoi rpymu  (PIID)
OCBITHBOI MMPOTPaMU Kepisaux PIIT
«EnexkTpoHHi (rapaHT OCBITHBOT
1H(}OpMaIiifHI CUCTEMI MpoTpamMu) (mianmc) (npiseHILe, iniianm)
PosrisiHyTO Ta CXBaseHo
Ha 3acijaHHl kadenpu IPOTOKOJ  BiA Ne

MaTEeMaTHYHOI'O aHaJIi3Yy 1
METO/IIB onTuMi3arii

3aBigyBau kadeapu

(miamuc)

Iyna 1.O.

(npi3BuiLe, iHiLiaIN)

Jlani npo neperisn po6o4oi nporpamMu HaBYaJIbHOI JUCITUILTIHU:

Hapuansuui
piK, B IKOMY
BHOCSTHCS
3MIHU

Howmep
JIOJATKYy 110
poboyoi
IpOrpamMu 3
OTHCOM
3MiH

3MiHU PO3TIISIH

yTO 1 CXBAJICHO

ara Ta HOMep
IPOTOKOITY
3acigaHHsd

PII"

IMigmuc
KEepIBHHKA
PIIT" (rapanTa
OCBITHBOT
porpamu)

ara Ta HOMEp
IIPOTOKOITY
3aciIaHHs

Kadeapu

3aBigyBau
Kadeapu



https://op.sumdu.edu.ua/#/programm/1294
https://op.sumdu.edu.ua/#/programm/1294

1 CWIABYC HABYAJIBHOI JJUCHUILJITHA

1. 3aranbHa indgopmanisa Npo HaBYAJIbHY IMCUMILIIHY

IToBHa Ha3Ba HABYAIILHOI JUCIHAILIIHA

Buma maremaTtnka

[ToBHa odirifina Ha3Ba 3aKIagy BUIIOL
OCBITH

CyMchbKHii Iep:KaBHHUI YHIBEPCUTET

[ToBHa Ha3Ba CTPYKTYPHOTO T1APO3ALTY

@akynbTeT €NeKTPOHIKM Ta 1H(OpPMALIHHUX
texHojorii. Kadenpa maremaruynoro ananizy
1 METO/IIB OIITUMI3AIl]

Po3poOHuk(n)

K.¢.-m.1., nonient binoyc O.A.

PiBeHb BUIIOI OCBITH

nepmuii - piBeHp Buimoi ocsity, HPK -
7 piBenb, QF-LLL — 6 pienb, FQ-EHEA —
MEePIINN [TUKII

CemecTp BUBUCHHS HABYAJIBHOL
TUCILIATUIIHA

16 TxHIB IpoTATOM 1-TO- cemecTpy
16 THKHIB IPOTATOM 2-TO- CEMECTPY

OO0csar HaBYAIbHOT JUCIMIUIIHA

I-ii- cemectp: 10 kpenutie €KTC, 300roaus,
3 sgkux 128 roauH CTaHOBUTH KOHTAKTHA
pobota 3 BukiagadyeMm (48 rogunu nekiii, 80
rOJMHNA TpPaKTHYHUX poOiT), 172 roauHM
CTaHOBHUTH CAMOCTIiifHa poOoTa.

II-ii- cemectp: 10 kpemurie €KTC, 300
roguH, 3 sAxkuxX 112 roaMH CTAaHOBUTH
KOHTakTHa pobota 3 Bukiagadem (40 roauHm
JEKINN, 72 TOAWHW MpakKTUIHUX pooiT), 188
TOJIMHU CTAHOBHUTH CaMOCTIliHa po0oTa.

Moga(1) BUKJIaaHHS

YKpaiHChKO MOBOIO

2. Micue HAaBYAJLHOI JUCHUILIIHA B OCBIT

Hiil mporpami

Craryc TUuCIUTIIIHA

OO06oB’sA3K0Ba HaBYalbHA JUCHUIUIIHA  JIJIS
OCBITHBOT nporpamu «EnexTponHi
1H(opMaIIiifHI CUCTEMM».

ITepeaymMoBH aJ1 BUBYEHHS TUCIUILTIHHA

HeoOximni 06a30Bi 3HaHHS Ta MPaKTHYHI
HaBUYKU 3 AuciuIuiiau  «llkimeHHA Kypc
MaTEMATUKN.

JlonaTkoBi yMOBH

Biacyrhi

OOMexeHHSA

Biacyrhi

3. MeTa HAaBYAJBHOI TUCIUILTIHU
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Merta BukiagaHHs Kypcy — (OpMyBaHHS OCOOMCTOCTI CTYJEHTIB, PO3BUTOK IHTENEKTY,
JIOTIYHOIO Ta AJrOPUTMIYHOIO MUCJIEHHS, HaBYaHHA OCHOBHMM METO/aM, HaBUYKaM 1
npuiioMaM no0y1I0BM MaTeMaTUYHUX MOJIENEH, a TAKOK METOJIaM aHaji3y CKIAIHHUX 3ajad.
BupoOneHHss TBepAMX HABUKIB JOCHIPKEHHS Ta pPO3B’A3aHHS NEBHOTO KOJa 3aj4ady, IO
MaloTh SIK MOCEPENHE, Ta 1 Oe3MocepeHe BIAHOUIEHHS 10 aHo1 crieniaabHocTi. [lpu npomy
nepeadavaeTbesi, MO TIHOOKE 3aCBOEHHS OCHOBHUX IIOHATH Ta METOJIB JI03BOJUTH
MPUCKOPUTHU Ta MOKPAILUTH MPOLEC OBOJOAIHHS 3arajbHO 1HKEHEPHUMHU Ta CIELIaJIbHUMU
JUCIUILTIHAMY 1 B MalOyTHROMY OCBOITH Ti JOJIATKOB1 PO3JLIH, MOTpeda B SIKMX BUHHUKHE.
Jlo 3aBlaHHsI BUBUEHHS JAUCLMUILIIHUM MOXHA BIIHECTU HACTYIIHE: HA OCHOBI MaTeMaTHUYHUX
MOHSATH Ta METOJIB MPOAEMOHCTPYBATH JiI0 3aKOHIB A1aJIEKTUKH, CYyTh HAYKOBOI'O MIAXO0.Y,
MOTYKHICTh anapaTy Au(epeHIiiiHOro Ta IHTeTPaIbHOTO YUCICHHS Ta iX POJib y 3/1MCHEHH1
HayKOBO-TEXHIYHOI'O MOCTYIIY.

4. 3micT HABYAJBLHOI TUCHUILIIHA

Tema 1. JliniiiHa anreopa.

CucremMu NiHIHHUX anreOpaiyHuX piBHSIHb. BusHaunuku. OO6UMCIEeHHS BUBHAYHUKIB.
OcnosHi BrnactuBocti. @opmynu Kpamepa. Matpuui. Onepanii Haa matpunsamu. ObepHeHa
MaTtpuis. MaTpuyHuil cnoci® po3B’s3yBaHHS CHUCTEM JIIHIMHUX anreOpaiuHuX piBHSAHbD.
Merton T'ayca. Panr watpuii, #oro 3HaxomkeHHs. Teopema Kponekepa-Kanemi.
OnHOpIIHI CUCTEMU JTIIHIHHUX anreOpaiyHuX PiBHSHbD.

Tema 2. Bexropna anreopa.

I'eomerpuuni BekTopu. JliHiiiHI onepauii Hajg BekTopamu. basuc. Po3knamanns 3a
0asucom. CKalsIpHHM, BEKTOPHUN 1 MilIaHUN JOOYTKHM BEKTOpIB, iX BJIACTHUBOCTI Ta
3aCTOCYBaHHSI.

Tema 3. AHaJiTHYHA reoMeTpis.

[Tnommua. [Ipsama y nmpoctopi. [Ipsma Ha miommHi, i1 piBHsSHHA. KyT MK IpSsMUMH.
Biacrans Big Touku A0 mpsamoi. AnreOpaidyHi JiHIT JIpPYroro MOPSJKY: KOJO, eJiIc,
rinep6ona, mapabona. X reoMeTpHYHi BIACTHBOCTI i pPiBHSAHHA. PiBHAHHS KPUBHX JPYroro
HNOPSAIKY 3 OCSAMHM, TMapalelbHUMU OcsiM KkoopauHaT. [lonmspHa cuctema KoOpJauHAT.
[ToBepxHi Ipyroro Mopsaky.

Tema 4. OcHoBu ananizy. JIudepenuiiine ynciaeHHs.

Muoxunu. JlilicHi Ta komriuiekcHi uyucia. @yskiii. IlocmimoBHocti. ['panutis
rociiiioBHOCTI. O3HAYEeHHS YMCIIOBOI MOCIIOBHOCTI. HeckiH4eHHO Mayl 1 HECKIHYEHHO
BeNuKi mocnioBHOCTI. ['panun ¢yskiii. O3nauenns. OgHocTopoHHI Tpanui. Ilepma i
npyra 49yoBi rpanuili. HeckiHueHHO Malli 1 HeCKiHUeHHO Benwki QyHKIii. HemepepBHicTh
¢dbyukmii. Po3puBn QyHKIIT Ta X kKmacudikaris.

O3HadeHHS TOX1AHOI, MEXaHIYHMK 1 T€OMETPUYHHH 3MICT. PIBHSHHS MOTHYHOI 1
HopMami 1o  kpuBoi. Jludepenmian  ¢yakmii. Tabmunsg moxigaux. [IpaBmito
mudepenniroBanas. J(udepenmiroBanHs ckiaagHoi (yHKINi, ¢GyHKIT 3agaHOi HESBHO 1
napametrpuyHo. Judepenmianu Bumux mnopsiakiB. OCHOBHI TeopeMu AUQPEPEHIIHHOTO
gyucneHHs. 3poctanHs (cnaganns) ¢yHkuii I[IpaBunmo Jlomitamsa. Cxema moCIiKEHHS
GyHKIIIT Ha eKCTPEMYM.

Oynukrii kinbkox 3MmiHHUX (DPK3). I'panuns i "emepepsHicth DK3. Iloximui i
mudepennianu OK3. Yactunni noxigni ®K3. [MoBuuii mudepeniiian i #ioro 3acToCyBaHHS
no HaOmmkeHux oOuucnenb. lloximna ¢ynkmii, 3amanoi HesBHO. [loxigHa ckmamHOl
¢bynkuii. JlornyHa miommHa 1 gotuyHa ToBepxHs. Excrpemym ®K3. Haiibinbme i
HaliMeHIle 3HaueHHs (YHKIIT B 3aMKHEHii 00acTi.

Tema S. InTerpajibHe YHCICHHS.




HeBusHauenuii 1HTErpaj, TMOHATTA MEPBICHOI 1 HEBU3HAYEHOIO IHTErpaja.
HeBusnauennit 1iHTe€rpanm 1 #oro BIacTUBOCTI. TaOnuisi OCHOBHUX HEBHU3HAUYCHHUX
iHTerpaniB. Hadnpocrtimn mnpaBuna iHTerpyBaHHsA. OCHOBHI METOOU IHTErPYyBaHHS.
IaTerpyBanHss 3amMiHOIO 3MIHHOI a00 NIACTAaHOBKOI. IHTErpyBaHHS 4YacTHHAMHM.
[nTterpyBanHs JpoOOBO-palioHaNbHUX (QYHKIIN. [HTEerpyBaHHA HaWMpoCTIIIUX JpoOiB.
[HTerpyBaHHs ippalioHadbHUX QYHKIH. IHTerpyBaHHS TPUTOHOMETPUUYHUX (QYHKIIIH.

Busnauennii inTerpan. O3HaueHHsT BU3HAYEHOTO IHTErpajia, HOro reoMeTpuyHui 1
¢bi3uyauit 3MmicT. OCHOBHI BJIACTMBOCTI BH3HaueHOro iHrterpaia. Popmyna HeroToHa-
JleitOHina. 3amiHa 3MIHHOI y BU3HaYeHOMY iHTerpaii. [urerpyBanns yactunamu. HeBnacHi
iHTerpanu. ['eomerpuuHe Ta (i3MYHE 3aCTOCYBaHHS BH3HAueHOro iHTerpana. Ilnoma
TIockoi (irypu, MOBXKWHA JAYyTH B ACKAPTOBUX KOOPAHMHATAX, 33JaHUX IMapaMETPUIHO Ta B
MIOJISIPHIN CUCTEM1 KOOPAUHAT.

Tema 6. KpaTni Ta KpuBoJIiHiiiHI iHTErpaJm.

Kpatni iHTerpanu, o3HaueHHs. O3HayeHHs MOABIMHOrO 1iHTerpana Ta Moro
reoMeTpuuHuid 3micT. O3HayeHHs MOTPIMHOro IHTErpaja Ta WOro reoMEeTpUYHUN 3MICT.
OO6uucnenHss mnojaBiiiHOro iHTerpanga. OOuMcleHHS MNOJBIMHOTO IHTErpaja B MOJIAPHIN
cuctemi koopauHat. OOUYUCIEHHS MOTPIHOrO 1HTerpana. 3amiHa 3MIHHOI B MOJBIMHOMY 1
noTpiiHoMy iHTerpasiax. OOuuCieHHS NOTPIHHOTO I1HTErpaja B UWIIHAPUYHIA Ta
chepuuHiii cucTemMax KOOpAUHAT.

KpuBomniniitni  interpanu. KpuBonminiiiHi iHTerpanu 1-ro poay. O3HayeHHS.
O6uucnenns. Kpuomniniiiai iHTerpanu 2-ro poay. O3nadenns. O6uucieHHs. 3B’ SI30K MIXK
KpUBOIIHIMHUMHY 1HTerpasiamMu 1-ro Ta 2-T0 poay.

Tema 7. Paau.

Psmu. TonstTs psany. BnactuBocti psanis. Cyma psaay. 'apmoniunuit psg. Heobxinna
o3Haka 30DkHOCTI. [lepmia 1 gpyra mopiBHsUIbHI o3HaKW. O3Haku 301KHOCTI PSAIB 3
JOJIaTHUMH 4jieHaMUu. PajukanbHa 1 iHTerpajibHa o3Haku 301kHOCTI Komri. 3Hako3MmiHHI
psanu. O3Haka JletiOHia. AGCOMOTHA 1 YMOBHA 301KHOCTI 3HaKO3MIHHUX psAiB. CTeneHeBl
psamu. Pamiyc 30DKHOCTI Ta 1iHTepBaln 30DKHOCTI CTENEHEBUX psAiB. BiactuBocTi
cTeneHeBux psaaiB. Po3knaganus ¢yHkiii B creneneri psau. Psaau Teitnopa 1 MaknopeHa.
3acTocyBaHHsI CTEeNEHEBHX psAniB. HaOmmkeHe OOYMCICHHS BHU3HAUYEGHUX IHTETPaiB.
Tpuronomerpuunnii psang Oyp’e. Koedimientn psaay @yp’e. Po3knananus B psag @yp’e 2-n
nepiognuHux GyHKii. Po3kinananns B psag @yp’e GyHKIIH TOBUTLHOTO MEPIOTY.

Tema 8. IudepenuianbHi piBHAHHS.

HudepennianbHi piBHAHHS 1-ro mopsaky. PiBHSHHS 3 BiJIOKPEMIIOBAaHUMH 3MIHHHUMH.
Opnopinni  piBHsHHA. JliHilHI audepeHnianbHi piBHSIHHS 1-TOo mopsanky. PiBHSHHS
bepnymmi. udepenitianbHi piBHIHHS 2-T0 TOPSAKY. PIBHSHHS, IO TOMYCKAIOTh 3HUKEHHS
mopsaky. JliHidHI gudepeHmianbHl  piBHAHHSA 2-r0  mopsaky. JIiHIHHI  ogHOpIAHI
mudepeHIliaibHl PIBHSIHHA 31 cTamuMu Koedimientamu. [IOHATTA mpo xapaKTepuCTUYHE
PIBHSHHS JIIHIHHOTO OAHOPITHOTO IU(DEPEHIIaTbHOTO PIBHAHHS 2-TO TOPSAKY 31 CTAIMMHU
koedinientamu. [{udepeniiianbai piBHSHHSA 13 CIEiaJbHOIO MpaBoro yacTHHOW0. CucreMu
nuQepeHIiaTbHUX PIBHSIHb.

Tema 9. EiemenTn Teopii moJis.

OcHoBHI TOHATTS Teopii moyisa. CKaJlgpHi 1 BEKTOPHI MOJIA. XapaKTEPUCTUKU CKAISIPHOTO
nonsa. [loBepxni 1 minii piBHs. [loxigHa 3a HampssMKOM 1 TpazdieHT. Bekrophe mose.
XapakTepUCTUKU BEKTOPHOTO TOJs. Tediss BEKTOPHOTO Mouis. J{MBepreHiis, MUpKYISIis.
Potop. ®opmyna Crokca. Omepatop [aminbrona. Bekropni mudepeHmianbHi omepartii
nepmoro i apyroro nopsiakiB. Tunu momniB. ConeHoinanabHi, MOTEHINIANBHI 1 TapMOHIYHI
OJISI.




Tema 10. Teopist iimoBipHOCTEH.

Kiacuune 1 reomerpuyHe O3HaueHHs WMOBiIpHOCTI Anrebpa momiid. Teopemu mpo
cymy Ta Jn00yTok #mMoBipHocTei. IloBHa iimoBipHicTe. ®opmyna baiieca. ®opmyna
Bbepnyni. YucnoBi XapakTEpUCTUKH TUCKPETHUX 1 HEMIEPEPBHUX BUIAKOBUX BEJIHYHUH.

5. OuikyBaHi pe3yJIbTaTH HABYAHHA HABYAJIbHOI JUCUHUILIIHA

[Ticnsa ycminiHOro BUBYEHHS HaBYAJIBHOT TIMCHIUILIIHY 37/00yBay BUILIOT OCBITH 3MOXKE:

OHGPYBB,TI/I OCHOBHUMU IIOHATTAMU I[I/ICLII/IHJ'IiHI/I, ACMOHCTPYBAaTW 3HAHHA

PHI. BJIACTUBOCTEH, 3aKOHOMIPHOCTEN Ta TEOPEM BCIX PO3/IIIB AUCIUILIIHH, 11O
BHUBYACTHCS.
PHD 3acTocoByBaTM MaTeMaTUYHUW amapar JUCHUIUIIHA [0 PO3B'A3aHHS
’ MPUKIAIHUX 33724 BUII[OT MATEMAaTUKH.
PH3 BukopucroByBatu maTeMaTWyHI NPUMOMH Ta amapar Ajs MOTIHOJICHHS

3HaHb 3 MPOGUILHUX TUCIUTLIIH.

AOCTpakTHO MUCIIUTH, Oy yBaTH MaTeMaTHYHY MOJIEb MTOCTABJICHOI Mepe]]
PH4. HUM 3aJa4i, CIIUPAIYNCh HA 3allUC YMOBHU TEPMIHAMHU MPEAMETHOI ramysi
Ta pO3B'A3yBaTH ii 3ac00aMH BUIIOT MATEMAaTHKH.

Po3pobnsiTh anropuT™MM  4YMCENBHOTO  PO3B'SI3KY  MOOYJIOBaHUX

PHS5. .
MaTEeMaTHYHUX MOJEIEH.
PH6 BonoxiTn Metomamu TutaHyBaHHS Ta MPOBEJEHHS PO3PAXyHKIB, a TaKOXK
' CTaTUCTUYHOT 0OPOOKH pe3yJIbTaTIB.
PH7 OLIHKUTH MOCTABJICHY TIEpPe] HUM 3aJlauy Ta 3HAUTH ONTHUMAIbHUHN MIIAX 11

pO3B's3aHHS.

6. Posib HABYAJILHOI JUCUMILJIIHM Y TOCATHEHHI MPOrPaMHHUX Pe3yJabTaTiB

HporpaMHi PE3yJabTaTH, JOCATHCHHA AKUX 336631’[6‘1}76 HaB4YaJIbHa ,Z[I/ICHI/IHJ'IiHaI

OmnucyBaTu TMPUHIAI [Iii Ta MEPEBIPATH PE3yJIbTaTH TPU NMPOCKTYBaHHI Ta
ITPH1 3aCTOCYBaHHI MPUIIAJIB, IPUCTPOIB Ta CUCTEM EJIEKTPOHIKH 3a JIOIMTOMOT OO
HAayKOBHMX KOHIICTIIIH, TEOPii Ta METO/IIB.

BropsinkoByBaTH Ta BIATBOPIOBATH 3HAHHS PO3IUTIB MaTEMAaTHUKH, IO
MalOTh BIJHOIIEHHS J0 0a30BOr0 PiBHS CIEKTPOHIKU: nudepeHIiiHe Ta
IHTerpajbHe 4YHUCIICHHs, aireopa, (yHKIIOHAJIbHUNM aHami3 IHCHUX 1

[TPH2
KOMIUICKCHUX 3MIHHHMX, BEKTOpiB Ta MaTpHIlb, BEKTOPHE YHCIICHHS,
mudepeHIliifHl piBHSIHHS B 3BUYAalHUX Ta YaCTKOBHUX MOXIIHUX, psx Dyp’e,
CTATUCTUYHUN aHalIi3, Teopis iHPOpMAIIii, YHCEeTbHI METO/IH.
Busnauaty Ta  igeHTHU(IKYBAaTH MaTEeMaTH4YHI MOJIEIl TEXHOJOTIUYHUX
IPHS6 00’€KTIB Ha OCHOBI 3HaHb TeOpii aBTOMATHU30BAHOTO KEPYBaHHS IpPH

po3po0Ili Y KOMIT'IOTEPHOMY CEPEIOBHIINI HOBHUX CKIIAJHUX EJICKTPOHHUX
CUCTEM Ta BHOOPi ONTUMAIBHOTO PIillICHHS.




BiarBoproBatu 3aKOHOMIPHOCTI BHITAIKOBUX SIBUILL, OCHOBHUX
MOHSATH TA MOJOXKEHb TEOPli CTOXACTUYHUX SIBUII 1 MPOLECIB, METOIIB
CTaTUCTUYHOT 00poOKkH Ta aHai3y
JAHUX, KOPEJSLIMHOIO aHali3y MpHU PO3B’s3aHHI MPOo(deCciiHUX 3aB/IaHb.

ITPH13

KoM0OinyBaTh 3HaHHST Ta HAaBUYKM MAaTEMaTUYHOIO  MOJEJIFOBAHHA 1
[1PH15 ONTHUMI3aLi €JIEKTPOHHUX CUCTEM JUISl 3aCTOCYBAHHS Yy aBTOMAaTHU30BAHHUX
Ta POOOTHU30BAHUX BUPOOHMYMX KOMILJIEKCAX.

7. Buau HaBYAJBHHUX 3aHATH TAa HABYAJBbHOI AiIJILHOCTI

7.1 Buan HaBYAJILHUX 3aHATH

Bugamu HaByanbHUX 3aHATH NMPU BUBYCHHI AUCHUIUIIHU € jekuii (JI), mpakTuuHi
3anarts (113):

1 cemecmp

1 mooynw

Tema 1. JliniiiHa anreopa.

JI 1. CucreMu NiHIHHUX anreOpaiuHux piBHAHb. BusHaunuku. OOUMCIEHHS BU3HAYHHUKIB.
OcHogHi BinacTuBocTi. @opmynu Kpamepa.

I13 1. O6uncneHHs BUBHAYHUKIB.

JI 2. Marpuui. Omnepauii Hag MatpuisiMu. OOepHeHa Matpuis. Marpuunuii croci®
PO3B’sI3yBaHHS CUCTEM JIIHIHHUX anreOpaidHuX piBHSIHb.

I13 2. ®opmynu Kpamepa.

I13 3. Marpumi. Oneparii HaJ MaTPHUIITMHU.

JI 3. Meton I'ayca. Panr matpuiii, Horo 3HaXOKEHHS.

I13 4. O6epuena marpuiist. OOUNCIEHHS paHTy MaTpPHIII.

I13 5. Po3B’s3yBaHHs CUCTEM JIIHIHHUX PIBHIHb MAaTPUIHUM CITOCOOOM.

JI 4. Teopema Kponekepa-Kanemni. OnHOpiIHI CUCTEMH JIHIMHUX anreOpaidHuX piBHSIHD.
I13 6. Po3B’s13yBanHs cHCTEM JIIHIHHUX PIBHSIHL MeTOZ0M [ ayca.

Tema 2. OCHOBH BEKTOPHOI aJreopu.

JI 5. 'eomeTpuuni BekTopH. JIiHiiTHI oneparlii HaJ BEKTOPaMHU.

I13 7. Bekrtopw 1 aii HaJ HUMHU.

13 8. Ckanspuuii 0OYTOK BEKTOPiB,BIACTUBOCTI Ta 3aCTOCYBaHHSI.

JI 6. bazuc. Po3knamanus 3a 0a3mucom.

I13 9. ba3uc. Po3xiamanns 3a 6a3ucom.

JI 7. CkansapHuii, BEKTOpHHUIA 1 MIIIIAaHUN TOOYTKHU BEKTOPIB.

[13 10. Bexropuuii 100yTOK BEKTOPIB,BIACTUBOCTI Ta 3aCTOCYBAHHSI.

[13 11. Mimanuii 00YTOK TPHOX BEKTOPIB.

JI 8. BiractTuBOCTI Ta 3aCTOCYBaHHS JIOOYTKIB BEKTOPIB.

I13 12. 3acTocyBaHHS MIIIAHOTO JTIOOYTKY.

Tema 3. AnajiiTH4Ha reomeTpis.

JI 9. ITnouuna. Ilpsima y npocrtopi. [IpsiMma Ha momuHi, i1 piBHAHHA. KyT MiX mpsiMuMu.
Biacrans B TOYKH 10 MPSMOI.

I13 13. [TmomwmHa y mpocTopi.

I13 14. IIpsima y mpocTopi.

I13 15. [Ipsima Ta miomMHa y mMpoCTOopi.

I13 16. IlpsmMa Ha MIOUIHHI.




JI 10. Anre6paiumi niHii Apyroro mopsaky: Kojo, ejinc, rimepbona, mapabona. Ix
Tr€OMETPHUYHI BJIACTUBOCTI 1 pIBHSHHS.

I13 17. Kpusi apyroro nopsiaky (emirnc, rinepoosna, mapadosa).

JI 11. PiBHSIHHS KpUBHX APYrOro HOPSAKY 3 OCSIMH, NMapajebHUMU OCSIM KOOPAMHAT.

13 18. Kpusi npyroro mnopsiaky. JIiHII, mo 3agaHi B NOJAPHUX KOOpJIMHATaX,
apamMeTpUYHO.

JI 12. Tlonspua cuctema koopauHar. [IoBepxHi Jpyroro nopsxy.

[13 19. TloBepxHi APYroro NOpsaKy.

I13 20. Kontposbaa pobora 3a Temamu 1, 2, 3.

2 Mooynb

Tema 4. OcHoBu anasidy. /[u¢depenuiiine YuciaeHHs.

JI 13. ®ynkuii. [TocnimoBHuocTi. ['panuist nocnimoBHOCTi. ['panuist ¢pynkiii. O3HaueHHs.
I13 21. [MocaigoBHoCcTi. dyHKIi. ['panuis nocnigoBHOCTI. ['panuis GpyHKIII.

JI 14. OpnoctoponHi rpanuui. Ilepma 1 npyra uynoBi rpanunil. HeckiHueHHO Maii 1
HeckiHueHHO Benuki ¢ynkuii. HenepepBhicts ¢ynkuii. Po3puBu QyHkmii ta  ix
Kiacudikaris.

I13 22. O3nauenns. OgnoctopoHH1 rpanwuii. [lepmia i 1pyra 4y10Bi rpaHUIL.

13 23. Po3puBu QyHKIIT Ta iX Kiacudikaris.

JI 15. O3HaveHHs TOXIJHOI, MEXaHIYHUN 1 TEOMETPUUYHUN 3MICT. PIBHSHHS NOTHYHOI 1
HOpMaJi 10 kpuBoi. Judepenuian GpyHKIii.

I13 24. O3naueHHs TMOXIJAHOI, MEXaHIYHHHK 1 TEOMETPUYHHUI 3MICT. PIBHAHHS JOTHYHOI 1
HopMasi 10  KpuBoi. [udepenmian  ¢ynkmii. Tabmums  moximaux. [IpaBuio
nudepeHITIFOBaHHS.

JI 16. Tabmuusa mnoxigaux. IlpaBuno mudepeniiroBanusa. JudepeHiitoBaHHs CKIaIHOI
dbyukii, GyHKIIT 3a1aH01 HESIBHO 1 mMapaMeTpuyHo. JudepeHItiaay BUITUX TOPSIKIB.

I13 25. dudepenuiroBanHs ckiaaaHoi QyHKIi, QyHKIT 3a71aH0l HESIBHO 1 MapaMeTPUUHO.
JudepeHiiany BUIIUX MOPSIKIB.

JI 17. OcnoBHi Teopemu nudepenmiiiHoro uuciaeHHsa. IlpaBuno Jlomitamsa. Cxema
JOCIIKEHHS (PYHKITIT Ha €KCTPEMYM.

: . : . 0. 0.
I13 26. Ipasuno Jlonitans. Poskpurrs neBusnagenocteit 0-00; oo —o0; 07 co”; 17,

I13 27. 3actocyBaHHS MOX1AHOI 10 HociipkeHHS GyHKIil. CxeMa nociipKeHHs QYyHKITIT.

JI 18. ®dynskmii kiutpkox 3MmiHHHX (DK3). I'panuns i1 HemepepBHicTh DPK3. ITloximHi i1
mudepentiany OK3. Yactunni moximgai OK3.

I13 28. ®yukii kinbkox 3MiHHUX (DK3). [Honstrs ®K3. O6nacts BuzHaueHus. ['panuns i
nernepepBHicTh PK3. TToxiaHi i nudepenmianu ®K3. Yacturni noxigai OK3.

JI 19. Tloximna ¢yHkIii, 3amanoi HessBHO. IloximHa ckimamnoi ¢yHkiii. Excrpemym ®DK3.
HaiiGinpe 1 HaliMeHIIIe 3HaueHHs (PYHKINIT B 3aMKHEHIH 00J1aCTI.

113 29. IloBuuii nudepenmian i HOro 3acToCyBaHHs A0 HAOMMXKeHUX oOuncieHb. [loximHa
byHKI1ii, 3a1aHOT HESIBHO.

I13 30. IloxigHa ckiaaHoi (yHKmii. YacTUHHI MOXiJHI BHIIUX TOPAKiB. ExcTpemym
¢byHK1ii KiTbKOX 3MiHHUX. Haitbinemie 1 HaiiMeHIe 3HadYeHHA (QYHKIT B 3aMKHEHii
obmacri.

Tema S. InTerpajbHe YMCJICHHS.

JI 20. HeBusHnaueHuidl iHTerpaj, TMOHSATTS MEPBICHOI 1 HEBU3HAUYEHOTO IHTErpasa.
HeBusnauenuii iHTerpasm 1 #Woro BiacTUBOCTI. TaOnuisi OCHOBHMX HEBU3HAYCHHX
iHTerpaniB. Haiimpocrimnii npaBuia iHTerpyBaHHS.




[13 31. Tabnuist OCHOBHUX HEBU3HAUYEHUX 1HTErpaniB. HailmpocTimi npaBuia iHTErpyBaHHS
13 32. InTerpyBaHHs 3aMiHOIO 3MIHHOI 200 MM1/ICTAHOBKOIO.

JI 21. OcHOBHI MeTOM 1HTErpyBaHHs. [HTErpyBaHHS 3aMIHOIO 3MIHHOI a00 MiJICTaHOBKOIO.
[aTrerpyBanns yactuHaMu. [HTErpyBaHHs IpoOOBO-palllOHAIBHUX (DYHKIIIH.

I13 33. [aTerpyBanHs 4aCTUHAMU.

JI 22. IuterpyBaHHs HaWmpocTiliux ApoOiB. [HTerpyBaHHsS I1ppalioHANbHUX (QYHKIIIH.
[HTEerpyBaHHS TPUTOHOMETPUYHUX (DYHKIIIH.

[13 34. InrterpyBaHHs ApoOOBO-palioHaNbHUX QYHKIINA. IHTErpyBaHHS HaMMpOCTIIMX
po0iB.

[13 35. InTerpyBanHs ippalioHATbHUX (PYHKIIIH.

[13 36. InTerpyBaHHsl TPUrOHOMETPUYHUX (QYHKITIH.

JI 23. Busnauenuii interpan. O3HayeHHs BHM3HAUEHOTO 1HTErpana, HOro reoMeTpUyYHUi 1
¢bi3uyauit 3MicT. OCHOBHI BIIACTMBOCTI BHU3HaueHOro iHrterpana. @opmyrna HproToHa-
JleiiOHina.

I13 37. ®opmyna Herorona-JIeitbnia. 3amMiHa 3MIHHOI y BU3HAYEHOMY 1HTETpaiy.

I13 38. ['eomeTpuyHe 3aCTOCYBaHHSI BU3HAYEHOTO 1HTErpaia.

JI 24. 3ami"a 3MiHHOI y BH3HaueHOMy iHTerpaii. IHTterpyBanHa uyactuHamu. HesriacHi
iHTerpanu. ['eomerpuuHe Ta (i3MUHE 3aCTOCYBaHHS BH3HAueHOro IiHTerpana. [lioma
IJIOCKOI (irypu, AOBKMHA AYTH B JIEKApTOBUX KOOPAMHATAX, 33JaHUX MapaMEeTPUYHO Ta B
MOJISIPHIN CUCTEMI KOOpAUHAT.

I13 39. ®i3uuHe 3acTOCYBaHHS BU3HAUEHOTO IHTETpaa.

13 40. KontponbHa po6ota 3a TeMamu 4, 5.

2 cemecmp
3 Mo0ynb

Tema 6. KparHi Ta kpuBoJtiHiiiHI iHTerpaim.

JI 1. KparHi iHTerpanu, o3HaueHHs. O3HaueHHsS TMOABIMHOTO IHTerpajsa Ta MHOTo
reoMeTpuuHuid 3micT. O3HadeHHS MOTpiHOTrO I1HTerpanma. OOYHCICHHS TOABIHHOTO
1HTerpasa.

I13 1. O6uncnaeHHs MOABIMHOTO 1HTETpaja.

JI 2. OOuncieHHS TMOABIHHOTO iHTErpana B MOJSAPHIA cucTeMi KoopawHaT. OOUYuCIIeHHS
NOTPIHOTO iHTerpasa. 3aMiHAa 3MIiHHOI B TMOABIHHOMY 1 TIOTpPIHHOMY iHTerpaiax.
OO6uucieHHs MOTPIHHOTO 1HTerpalia B IUIIHAPUYHIN Ta cepuyHiil cucTeMax KOOpIuHaT.
[13 2. O6uuncneHHs NOABIMHOTO 1HTErpaja B MOJSPHIA cUCTEMI KOOPIUHAT.

[13 3. OGuuncneHHs NOTPIHHOTO IHTETpaia B IEKapTOBii cUCTEMI KOOPIUHAT.

[13 4. OGuuncneHHs NOTp. IHTErpasia B UWIIHAPUYHIN Ta chepruyHiil cucTeMax KOOpIUHAT.

JI 3. Kpusominiini interpanu. KpuBomiHiiiHi iHTerpasin 1-ro poxay. O3HadeHHs.
OO6uucieHHs.

[13 5. OGuuncneHHs: KPUBOIIHIMHKUX 1HTErpajiB 1-ro poxuy.

[13 6. 3acTocyBaHHS KPUBOIIIHIMHOTO iHTErpay 1-ro pomy.

JI 4. KpuomiHiiiHi iHTerpanu 2-ro poay. OsHaueHHs. OOuucieHHS. 3B’S30K MiXK
KPUBOIHIMHUMY iHTEeTrpasiaMmu 1-r0 Ta 2-T0 pomy.

[13 7. OGuncneHHs: KPUBOIIHIMHKUX 1HTErPajiB 2-ro PO.y.

13 8. 3acTocyBaHHS KPUBOJIIHIMHOTO IHTErpajy 2-T0 poay.

Tema 7. Paau.

JI 5. Pamu. Honsrrs psny. Bnactusocti psanis. Cyma psiay. ['apmoniunmii psa. HeoOxinna




o3Haka 30DkHOCTI. Ilepma 1 apyra mnopiBHsUIbHI O3HakW. O3HaKW 301KHOCTI PSAIB 3
JOJIaTHUMH 4jeHaMu. PagukanbHa 1 iHTerpajibHa o3Haku 301kHOCTI Komni. 3Hako3miHHI
pAaM.

I13 9. Cyma psiny. HeoGxiHa o3Haka 301kHOCTI. lepima i gpyra nopiBHsIbHI O3HAKH.

I13 10. O3naku 301>KHOCTI PAJIIB 3 JOJATHUMH YJICHAMH.

JI 6. O3naka JleitOnina. AOCOIIOTHA 1 YMOBHA 301)KHOCT1 3HAKO3MIHHUX psaiB. CTeneHesl
psamu. Panmiyc 30DKHOCTI Ta 1HTepBan 30DKHOCTI CTENEHEBUX psAiB. BiactuBocTi
CTETICHEBUX PSIIB.

[13 11. PapgukanbHa 1 iHTErpajibHa 03HaKU 301kHOCT1 Komii.

13 12. 3nako3minHi psau. O3naka JleiOnima. AOcomoTHa 1 yMOBHa 301KHOCTI
3HAKO3MIHHUX PSAIIB.

JI 7. Po3knananusa ¢yHKIN B cteneHeBl psaau. Psau Teitnmopa 1 Maknopena. 3acTocyBaHHS
cTeneHeBuX psAaiB. HabnuxeHne oOuncneHHs: BU3HAUEHUX 1HTETrpaliB.

I13 13. CreneneBi psanu. Pagiyc 3061%HOCTI Ta 1HTepBaid 30DKHOCTI CTEEHEBUX PSIIB.
PozknananHs ¢GyHKUINA B CTENIEHEBI PSAIM.

13 14. Pagu Teitnopa 1 Maknopena. 3acrocyBaHHs creneHeBuUx psaiB. HaOmmkene
00YHCIIEHHSI BU3HAYEHHUX 1HTErpasiB.

JI 8. Tpuronomerpuunuit psg @yp’e. Koediuientu psay Oyp’e. Pozknananus B psg Oyp’e
2-1 nepiognuHux GyHkuid. Po3knaganus B psaa Oyp’e QyHKIIN JOBUTLHOTO TEPIOY.

[13 15. Tpuronomerpuunuii psan @yp’e. Koedinientu psagy Pyp’e. 16.Po3knananns B psia
®dyp’e 2-1 nepioAMYHUX PYHKITIH.

[13 16. KontponbHa po6ota 3a TeMamu 6, 7.

4 mooynw

Tema 8. IudepenuianbHi piBHAHHS.

J1 9. lndepenianbHi piBHAHHS 1-TO TopsiaKy. PiBHSHHS 3 BIIOKpEMIIIOBAHUMH 3MIHHUMH.
Opnnopinni  piBHsHHA. JliHIHI audepeHIianbHl piBHAHHS 1-TO TOpsaKy. PiBHSHHSA
bepnymi.

13 17. JudepenmianpHi piBHAHHSA 1-ro mopsaky. PiBHSHHS 3 BIJOKpEMIIIOBAaHUMH
3MIHHUMH.

113 18. qudepenmianbHi piBHAHHS 1-ro mopsaky. OaHOpIIHI PIBHIHHS.

JI 10. AudepenmianpHi piBHAHHS 2-TO MOPSAKY. PiBHSHHS, IO JOMYCKalOTh 3HUKCHHS
nopsiaky. JIiHiiHI AudepeHItiaabHi pIBHIHHS 2-TO TMOPSIIKY.

I13 19. dudepennianshi piBHAHHS 1-TO mopsaky. JIiHiiHI audepeHniansHi piBHIHHS 1-TO
nopsiAKy. PiBastHHS BepHymi.

JI 11. Jlinidiai omHOpiaHi nudepeHianpHi piBHIHHSA 31 cTaluMH KoedirienTamMu. [loHATTS
PO XapaKTEPUCTUIHE PIBHSIHHS JIHIHHOTO OJHOPITHOTO AU(PEPESHITIaTLHOTO PIBHIHHS 2-TO
MOPSIAKY 31 CTATUMHU KOE(iIliEHTaMH.

I13 20. [dudepenuianpHi piBHAHHSA 2-TO TOPSAAKY. PiBHSHHS, 110 JOMYCKAaIOTh 3HMKEHHS
TOPSAJIKY .

13 21. JliniitHi nudepeHmianbHi  piBHSHHS 2-TOo  mopsaky. JliHilHI  ogHOpIimHI
nudepeHIianbHi pIBHSAHHS 31 CTAIMMU Koe(illieHTaMu.

JI 12. JludepeHuianbHi piBHAHHA 13 CHEI[abHOIO TMpaBoro yacTtuHOw. Cucremu
nuQepeHIiaTbHUX PIBHSIHb.

[13 22. JIudepenianbHi piBHSIHHS 13 CHEIIaIbHOIO MTPABOI0 YaCTUHOIO.

13 23. Cucremu mudepeHiialbHUX PiBHSIHb.

Tema 9. EslemeHTH Teopii moJis.




JI 13. OcHoBHi nOHATTS Teopli mojsA. CkalsipHI 1 BEKTOPHI NOJsA. XapaKTepUCTUKU
ckassipHoro nosid. [loBepxHi 1 iH11 piBHS. [loXiaHa 3a HAIPSMKOM 1 TpaJII€HT.

13 24. Xapakrepuctuku ckansspHoro nosis. [loxizHa 3a HalpsIMKOM 1 TpaJi€HT.

JI 14. BektopHe mnoje. XapaKTEpUCTUKH BEKTOPHOrO MoJsA. Tediss BEKTOPHOIO IOJIS.
JIuBepreHuis, UMpKyJIALis.

13 25. BekropHe nose. XapakTepUCTUKH BEKTOPHOTO NoJisA. Tedist BEKTOPHOTO MOJIS.

[13 26. Llupkynsuiss BEKTOPHOTO MOJISL.

JI 15. Porop. ®dopmyna Crokca. Omeparop [aminbToHa. BekTopni audepeHIiiaibHi
oreparii Nepuoro i Apyroro NOpsiIKiB.

[13 27. JluBeprexiiis, HUPKYISLis BEKTOPHOIO MOJIS.

I13 28. PoTrop BEKTOPHOTrO NOJI.

JI 16. Tunu nomi. ConeHoifnanbHi, MOTEHIIAIbHI 1 TApMOHIYHI1 TTOJIS.

13 29. ®opmyna Crokca. Onepartop ['aminbToHa.

I13 30. Tunu nomniB. ConeHoigaNbHI, HOTEHIIAIBHI 1 TAPMOHIYHI MOJIS.

Tema 10. Teopis iiMmoBipHOCTEIA.

JI 17. KnacuuHe 1 reoMeTpUyHE O3HAUYE€HHS WMOBIPHOCTI. Anredpa moiu.

I13 31. Kmacuune 1 reoMmeTpuyHe 03HAYCHHSI KMOBIpHOCTI. Anre0Opa moiid.

JI 18. Teopemu mpo cymy Ta 100yTOK iiMoBipHOCTe. [ToBHA IMOBIPHICTB.

13 32.Anrebpa nofii.

JI 19. ®opmyna baiteca. ®opmyna bepHyi.

I13 33. ®opmyna baiteca. ®opmyna bepryi.

JI 20.YucnoBi XxapaKTepUCTUKU TUCKPETHUX 1 HENEPEPBHUX BUIAKOBUX BEJIMYHUH.

I13 34. YucoBi XapaKTEpUCTUKU TUCKPETHUX Ta HENEPEPBHUX BUIIAJAKOBUX BEJIMYMH.

I13 35. YucnoBi XapaKTEpUCTUKN HETIEPEPBHUX BUITAJKOBUX BEIMYHUH.

I13 35. KontponsHa pobota 3a TeMamu 8, 9, 10.

7.2 Buan HaBYaJIbLHOI AiIJILHOCTI

H/{1 AynutopHa po6ora.

H/I2 BukonanHs 000B'sI3KOBHX JIOMAIIIHIX 3aBAaHb 3a TeMamu 1-10.

H/I3 BukonaHHs iHIMBIAyadbHUX 3aBAaHb 32 TeMamu 1-10.

H/I4 HanucanHs MaTeMaTUYHUX JUKTAHTIB Ta KOHTPOJIBHUX POOIT.

H/I5 CamocriitHa po6oTa 3 po3milieHuMHU Ha miaTdopmi mix.sumdu.edu.ua eneKTpoOHHUMHU
MaTepiajaMu JUCIUILIIHN 3 MOXKJIMBICTIO OHJIAMH-KOHCYJIBTAIlI B CHCTEMI.

8. MeToau BUKJIAJaHHA, HABYAHHS

Jlucriuriiina repeadoadae HaBYaHHS Yepes:

MH 1. IloscHIOBaIbHO-ITIOCTPATUBHUN METOJ Yy KOMOIHAIli 3 MeTOa0M IpOOJIEMHOI0
HaBYaHHS, 110 Mepeadadae 3aCBOEHHS CTYACHTaMU (PyHIaMEHTAIBHUX 3HAHb 3 JTUCIUTIIIHA
M Yac JEMOHCTpAIlii MyJIbTHMEIINHUX JIeKI[IH Ta TMOIIyKy CIOCOOIB PO3B'sS3aHHS
[IOCTaBJIEHUX Ha JIEKI[I 3aBIaHb

MH 2. PenponykTuBHHI MeTOJ, 10 Mepeadadae: Oe3rnocepe/iHe 3acTOCyBaHHS HAaOyTHX
0a30BUX 3HAaHb J0 BHUKOHAHHS KOHTPOJBHHX a00 TECTOBUX 3aBJaHb; JIEMOHCTpAIlilO
MPaKTHYHUX YMIHb Ta HABHYOK IIUISIXOM IIONIIYKY pO3B'SI3Ky IIOCTaBJICHHX 3aJad Ta
BHKOHAHHS HaBYAJIBHUX 3aBJIaHb ITi/1 Yac ayJAUTOPHUX 3aHATH Ta B TIEPI0JT CAMOITIITOTOBKH.
MH 3. YacTKOBO-TIOIIYKOBHI METOJ] — OpraHi3ailis aKTHBHOTO TIOIIyKY PpPO3B'SI3yBaHHS
3aMpOINOHOBAHUX BHKJIQ/IaueM IHIUBIAyalTbHHUX JIOMAITHIX 3aB/IaHb

MH 4. JlochaigHuUbKUi METOM, IO Mepeadadae MOUIYK PO3B'SA3KY TBOPYMX MPAKTUIHHX
3a/a4 JUCIUILUTIHA 3 MOXIIMBICTIO KOHCYJbTAIlIM 3 BHKJIaJadeM sIK Oe3mocepeqHbo, TaK i




onocepenkoBano uepes miathopmy MIX Cym1Y.

9. MeToam Ta KpuTepii OLiHIOBAHHS

9.1. Kpurepii ouiHioBaHHs

[Tix yac mpoBeACHHS KOHTPOJIIBHUX 3aXO/IiB!

a) PEUTUHTOB1 OaJIM IIKATH OI[IHIOBAHHS 3 HABYAJIbHOI TUCIUIUIIHA PO3MOIUISIOTHCS
MDK MOJAYJIBHUMHU aTeCTallisIMU 1 10AaTKOBUM ceMecTpoBuM kKoHTposieM ([CK) BiamoBigHO
60 i 40 6aniB. 3axig JICK mpoBoauThCs B Mepio]] eK3aMEHAIIMHOI Cecii;

0) mpu OTpUMaHHI CTYJAEHTOM pPEUTHMHrOBOTO Oally 3a HacHlAKaMu MOAYJIbHHUX
atectatiil menme 35% Bix npu3zHadeHuX Ha HUX (60*35%=21 Gan), BiH HE JAOMYCKAETHCS
1o 3axony JCK, cTylleHT BiIpaxoBYy€eTbCs 3 YHIBEPCUTETY;

B) NpU OTpPUMAaHHI 3a HaCHAKaMU MOJYJbHUX arectauid Ta ckinaganHs JICK
3arajJbHOTO PEUTHMHTOBOro Oaiy, IO BIAMOBIJIA€ HE3aIOBLIBHIM OIHII( HE MeHme 35
OalliB), CTYJCHTOBI HAJA€ThCS MPABO Ha JBOPA30BE TNEpecKiIafaHHs (BUKIATa4yeBl Ta
KoMicii) 3axo/1y miacyMKoBoro cemectpoBoro koHTpodto (IICK);

r) npu noBTopHomy ckiaaanHi [ICK omiHioBaHHS 311HCHIOETBCS 0€3 ypaxyBaHHS
pedTUHroBux OamiB MOAYyJIbHMX aTecTamid. [lpu ycmimHOMY CKJIaJiaHHI 3aXxoay
M1JICYMKOBOI'O KOHTPOJIFO BUKOPUCTOBYETHCS OLIIHKA «3370BUTbHO 60 OaiiBy», sika 3acBiIuye
BUKOHAHHS CTYJCHTOM MIHIMaJbHUX BUMOT 0€3 ypaXyBaHHS HaKOMUYEHUX OaiB;

1) TpU OTPUMaHHI 3a HacHAKaMu MOJYyJIbHUX arectauid Ta ckiuaganHs JICK
3arajJpHOT0 PEHTHHIOBOTO Oaiy, IO BIAMOBIAa€ HE3aMO0BUIbHIN OLIHIN «MeHIIe 35 GamiBy
CTYJIEHT BIJPaXOBY€ETHCS 3 YHIBEPCUTETY;

€) 3a HasgBHICTIO JOKYMEHTAJbHO MiJTBEP)KECHUX MOBAXKHUX MPUYUH, BU3HAYECHUX
MOJIOKEHHSIM TIPO OpraHizailito HaB4daibHOro mpormecy CymlY, momyckaeTbes JTKBigaIis
3a00proBaHOCTI BiAMIOBITHO /IO MPABUJI, BCTAHOBJIEHUX B HOPMAaTUBHUX JIOKYMEHTAaX.

BukopucTOoBYyIOThCSI Taki CIIBBIAHOMIEHHS MDK PEUTHMHTOBUMH OajaMu, OLIHKAMH
ECTS-1ukanu Ta HallOHAJIBHOKO 1T’ ATHOATTBHOKO IIKAJIOK OL[IHIOBAHHS:

. . IHKa 32
Cyma 0aniB (Oninka ECTS . On
HAILIOHAJILHOIK LIKAJIOK0

Buznauenus

BigMiHHEe BUKOHAHHS JUILIE 3

90-100 A 5 (BiTMIHHO) ..
HE3HAYHOIO KIUTBKICTIO IIOMUJIOK
Buite cepenaboro piBHA 3

82-89 B MIIC Cepeil p
KUIbKOMA TTOMUJIKAMU

4 (mo6pe)

7481 C B 3arajgpHOMY npaBuiibHa po0OoTa 3
[IEBHOIO KUIBKICTIO IIOMUJIOK
Hemnorano, ane 3i 3Ha4HOXO

64-73 D ’

KUIBKICTIO HEJIOIIKIB
BukoHaHHA 3310BOJIBHSIE

3 (3aA0BUIBHO)

60-63 E .. .
MiHIMaJIbHI KpUTEPil

35-59 FX MoskJIiBE TIOBTOpPHE CKIIaTaHHs

0-34 F 2 (He3310BUILHO) HeoOxinuuii noBTOpHUI KypC 3

HaBYaIbHOT JUCIIAILIIHI

9.2 MeToau noTto4Horo ¢opMaTUBHOIO OL[iHIOBAHHS

3a OUCHUILTIHOIO TiepeadadeHi Taki METOAM IMOTOYHOTO (OPMATHUBHOTO OIIHIOBAHHS:
KOPOTKI TECTYBaHHSA Ha ayIMTOPHUX 3aHATTSAX Ta YCHI HACTAaHOBW BHKJIAJada CTOCOBHO
npoOJEMHHUX 3aBJaHb; ONWUTYBaHHS Ta KOMeHTapi (yCHI, NHCbMOBI) BHKIaJaya 3a




pe3yiabTaTaMi BHUKOHAHHS 3aBJaHb CTyJCHTAaMH, HACTaHOBM BHKJajgadya y Mpoleci
BUKOHAHHS CTYyJCHTaMU TECTOBUX Ta I1HAMBIAYaJbHUX JOMAIIIHIX 3aBJaHb (CaMOCTIHHA
pobota cryaenta). [lotoune popmMaTruBHE OIIHIOBAHHS 3BITIB CTYJEHTIB 3[1MCHIOETHCS 3
ypaxyBaHHSIM JOTPUMAHHS BU3HAYEHUX TEPMiHIB BUKOHAHHS 1HIUBIAyaTbHUX MPAKTUYHUX
3aBJaHb.

9.3 MeToau miACYyMKOBOI0 CYMATHUBHOI'0 OLliHIOBAHHS

OuiHIOBaHHS MPOTSATOM CEMECTPY HMPOBOAMTHCS Y (HOpMI MUCBMOBUX KOHTPOJIBHHX
poOIT Ta po3paxyHKOBO-rpadiuHOT poOOTH (BUKOHAHHS, 3aXKCT). Bei poOOTH MOBUHHI OyTH
BUKOHAH1 CAMOCTIHHO.

Ouinka cryeHTa GopMy€eThCS TAKUM YUHOM:

OuiHioBaHHS pPOOOTH CTYyJEHTa MPOTITOM CEMECTpy MNPOBOAUTHCA y (GOpMI YyCHHX Ta
MUCbMOBUX onuTyBaHb (M), nepeBipku nucbMoBux poOIT (M2), a TakoX MHCbMOBOIO
BUKOHAHHA 1HAWBITyaJIbHUX JOMAIHIX 3aBAaHb (M3), BUKOHaHHS €JIEKTPOHHUX TECTIB Ta
TpeHaxepiB (M4). ¥V BiAMOBIAHOCTI 3 PErjJaMeHTOM AMCHHUIUTIHH, OTPUMATH MaKCHMAaJIbHI
0amu MOXHA 3a BMKOHAHHS 3aBJlaHb 3a TakuM IepenikoMm: 1) poOoTa Ha MpaKTUYHHX
3aHATTSIX — MakcuMalibHO 10 GastiB 3a BCi 3aHATTA 3a MoyJib (3arajgom 20 6 3a cemectp); 2)
IHIUBIIyaIbHI JOMAITHI 3aBAaHHSA - MakcuManbHO 10 OayiB 3a BCl 3aBIaHHS 3a MOIYJb
(3aramom 20 6 3a cemecTp); 3) MiACYMKOBI KOHTPOJBHI poboTu — 2 poboTH, mo S5 Oami
kokHa (3araimom 10 6 3a cemectp); 4) MOIYIBHI KOHTPOJIBHI poOOTH — 2 poOOTH, 110 5 OaiB
KkoxHa (3arasiom 10 0 3a cemecTp); 5) IpoBeEHHS 101aTKOBOI'O CEMECTPOBOTO KOHTPOJIIO -
MakcumaibHo 40 6 (JICK).

10. PecypcHe 3a0e3me4eHHsI HABYAJIBHOI IUCHMUILTIHA

10.1 3aco0u HaBYAHHSA

HaBuanbpHuii mpouec mnotpedye BHUKOPUCTaHHS MyJbTUMeNiHOrO mnpoektopa (3H 1),
NEPCOHATBHUX KOMIT I0TEPIB 3 MPUKIAAHUM MporpaMHuM 3abesnedeHHsm (3H 2)

10.2 Indopmamniiine Ta HABYAJIbHO- METOAUYHE 3a0e3MeYeHHS

OcHosna nimepamypa:

1. Buma matematuka [TekcT] : KOHCHEKT JIEKIIH UTs CTY/. 1H)KEHEPHO-TEXHIYHUX
cmeit.: y 2-x 4. U.1 / I. I'. T'omy6koB, B. A. Knmumenko, T. 1. Kunenko. — Cymu :
CymZlVY, 2016. — 143 c.

URL: http://lib.sumdu.edu.ua/library/docs/rio/2018/Holubkov_chast.1.pdf

2. Buma matematuka [TekcT] : KOHCHEKT JIEKITiH UTs CTY/. 1H)KEHEPHO-TEXHIYHUX
coer.: y 2-x 4. 4.2 / L. I'. T'ony6koB, B. A. Knumenko, T. I. )Kunenko. — Cymu :
Cym21VY, 2018. - 116 c. — 75-08.

URL: http://lib.sumdu.edu.ua/library/docs/rio/2018/Holubkov_chast.2.pdf
3. Kunenxo T.I., binoyc O.A. O6uucieHHs Ta 3aCTOCYBaHHS KPaTHUX 1 KPUBOJIIHIMHUX
inTerpanis: HaBu. noci6. Cymu : CymJ1Y, 2017. 224 c.
URL: http://lib.sumdu.edu.ua/library/DocDescription?doc_id=658716
4.  Jluxoxmeesa I'.B., ITactupena K.1O. JludepenitianpHi piBHIHHS: MPAIIOEMO CAMOCTIIHO
: HaB4. moci6. K.: IIVJI, 2018. 144 c.
URL: http://lib.sumdu.edu.ua/library/DocDescription?doc_id=693638

Lonomidxcna nimepamypa:



http://lib.sumdu.edu.ua/library/docs/rio/2018/Holubkov_chast.1.pdf
http://lib.sumdu.edu.ua/library/docs/rio/2018/Holubkov_chast.2.pdf
http://lib.sumdu.edu.ua/library/DocDescription?doc_id=658716
http://lib.sumdu.edu.ua/library/DocDescription?doc_id=693638

. binoyc, O. A. 3763 Metoau4Hi BKa3iBKU JI0 OpTraHi3allii caMOCTIHHOT pOOOTH 3 KypCy
"MatemaTnunuii ananiz". Po3nin "laTerpansae uncneHHs. Busnauenuit inTerpan.
3acTocyBaHHs BU3HaueHOTo iHTerpana” [Tekcr] : uist CTyI. HAapsAMY MiArOTOBKH
"Enextponika" nenHoi ¢popmu HaBuaHHsA / O. A. binoyc. — Cymu : Cym/1V, 2015. —
61 c.—12-84.

URL: http://lib.sumdu.edu.ua/library/docs/rio/2015/m3763.pdf

. binoyc, O. A. 4061 Metoau4Hi BKa3iBKH JI0 OpraHizailii caMOCTIHHOT pOOOTH 3 Kypcy
"Maremaruunuii anam3". Po3gin "Audepenmiansae uncnenns. [Ipasuna
mudepenuiroBanns. [loxinui ynkiin pisaux BuaiB" [TekcT] : st CTyIeHTIB
HanpsaMmy miarotoBku "Enekrponika" nennoi ¢opmu HaBuanHsa / O. A. binoyc. —
Cymu : CymJ1Y, 2016. — 26 c. — 9-24.

URL: http://lib.sumdu.edu.ua/library/DocDescription?doc_id=479590

. binoyc, O. A. 4223 Metoau4Hi BKa3iBKU JI0 MPaKTUYHUX 3aHATH 13 Kypcy "Buiia
Marematuka'. Po3ain "Enementu BektopHoi anredbpu" [Tekcr] : mist cTy .
1HKEeHepHUX creuianbHocTel ycix ¢popm HaBuaHHs / O. A. binoyc. — Cymu : Cym/1Y,
2017. -30 c. —10-38.

URL: http://lib.sumdu.edu.ua/library/docs/rio/2017/m4223.pdf

. binoyc, O. A. 4573 Metoau4Hi BKa3iBKU JI0 IPAKTUYHUX 3aHATH 13 Kypcy "Buiia
matematuka". Po3ain "Teopis rpanuib. OcHOBU AudepeHIiaTbHOr0 YUCICHHS"
[TekcT] : Anst CTY. 1H)KEHEPHUX HAIMPSAMIB MiATOTOBKH YCiX (OpM HaBYAHHS

/1. T'. Tony6xos, B. A. Kinumenko, O. A. Binoyc. — Cymu : Cym1V, 2019. —63 ¢. —
121-52.

URL: http://lib.sumdu.edu.ua/library/docs/rio/2019/m4573.pdf

. binoyc, O. A. 4574 Metoau4Hi BKa31iBKU JI0 MPAKTUYHKUX 3aHATH 13 Kypcy "Buiia
matemaruka". Po3ain "Enementu miniiiHoi anredpu” [Tekct] : st CTyI. 1HKEHEPHUX
HaIpsMiB MiAroTOBKH ycix popm HaBuanus / I. I'. ['onyOkoB, B. A. Knumenko,

O. A. binoyc. — Cymu : Cym21Y, 2019. — 23 ¢. — 47-26.

URL: http://lib.sumdu.edu.ua/library/docs/rio/2019/m4574.pdf

. binoyc, O. A. 4575 Metoau4Hi BKa3iBKH JI0 MPAaKTUIHUX 3aHATH 13 Kypcy "Buiia
maremaruka". Po3ain "EnemenTu BeKTOpHOT alreOpy Ta aHAITUYHOT TeoMeTpii"
[Texct] : st cTyA. IHKEHEPHHUX HAIPSMIB MiATOTOBKH yCiX popM HaBUaHHS

/1. T'. Toay6xos, B. A. Kiumenko, O. A. Binoyc. — Cymu : Cym1V, 2019. —33 ¢. —
66-74.

URL: http://lib.sumdu.edu.ua/library/docs/rio/2019/m4575.pdf
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I IPOTPAMA HABYAJIBHOI TUCHUILJITHA

Camocriiine
3aranbHui Ip AT JlabopaTopHni OnpatioBais Inausin.
Tewuma i, Jlexmii, (cemiHapchKi) poGoT, Marepiaay ()f T
- TOUH 3aHATTS, rouH TOMY  YHCJTi ronuH
rOANH IPC),
TOAUH

Cemecmp 1

1-11 mooynvnuit yuxkn oucyuniinu

Tema 1. Jliniiina anreopa. 48 8 12 - 24 4
Tema 2. BekTopHa ajreopa. 50 8 12 - 26 4
Tema 3. AHaJIiTHYHA reoMeTpis 50 8 14 - 26 2
Koumponvnuit 3axio 3a moOoyavHuil

UUKTI: MeCmOoBULl KOHMPOIb, KOJIOKEIYM | 2 - 2 - - -
Mmoo

Bcboro mo Moay ibHOMY HHKJTY 150 24 40 - 76 10
2-11 MOOYJIbHUIL YUK OUCHUUNIIHU

Tema 4..u OcHoBH aHamsy. | g4 14 20 i 40 6
JAndepenuiiiHe YuCICHHS.

Tema 5. InTerpajibHe YHCJICHHS. 68 10 18 - 36 4
Koumponvnuii 3axio 3a moOoyavHuUil

UUKTI: MeCmOo8ULl KOHMPONb, KOJOKEIYM | 2 - 2 - - -
mowo

Bcboro no Mogy ibHOMY HHUKJIY 150 24 40 _ 76 10
Bceboro 3a cemectp 300 48 80 - 152 20




Cemecmp 2

3-i1 MOOYNbHUI YUK OUCHUNJITHU

TeMa 6. KpatHi Tta KpHBOJiHiNHI 70 8 16 42 4
iHTerpaau.

Tema 7. Pagu. 68 8 14 42 4
Koumponvnuii 3axio 3a moOynvHUil

UYUKTI: MeCmOoBULl KOHMPOIb, KOJOKGIYM | 2 - 2 -

mowo

Bcboro mo MoayJibHOMY HUKJIY 140 16 32 84 8
4-i1 MOOYNbHUIL YUKTT OUCUUNTIIHU

Tema 8. Audepenuianbui piBusinasa. | 54 8 16 26 4
Tema 9. EniemenTH Teopii moJis. 52 8 12 28 4
Tema 10. Teopisi iimoBipHOCTEH. 52 8 10 32 2
Konmponvnuit 3axio 3a mooyavHuil 2 i 2 i i
WYUK MeCmOoBUli KOHMPOb, KOJLOKIYM

Bcboro mo Moy ibHOMY HHKJTY 160 24 40 86 10
Bceboro 3a cemecTp 300 40 72 170 18
Bceboro 3 HaBYAIBHOI IMCHMILTIHH 600 88 152 322 38

CxBaJIeHO Ha 3aciaHHi Kageapu MaTeMaTUIHOTO aHaIi3y 1 METOIIB ONTHUMI3aIlii,

mporokot Ne  Bim« » 20 p.

3aBigyBau kadenpu MAIMO yna 1.O.
(mimmuc)

I[MTOT'OJI’KEHO:

KepiBHHK po€eKTHOT rpymnu (TapaHT OCBITHHOT
nporpamu «EnekTponHi iHpopMaliriHi
CUCTEMM)

(miamuc)



https://op.sumdu.edu.ua/#/programm/1294
https://op.sumdu.edu.ua/#/programm/1294

Yi3roaxenns pe3y.m>TaTiB HaBYaHHHA 3 ME€TOJJaMH BUKJIAJJaHHA, HABYaAHHA Ta OIIiHlOBaHHﬂ

Honartox 1

[Tporpamsi
. PesynbTar Bunu . MeTtomm, TeXHOIOTIi
KOMIETEHTHOCTI / Bunu HaB4anpHO1 . Meroau ta kputepii
HaBYaHHJ 32 HAaBYAJIBHUX | . . BHKJIQ/IaHHS 1 3acoOu HaBYaHHS .
pe3ynbTaTh . JISITBHOCTI OILIIHIOBaHHS
JUCLUTIIITHOIO 3aHATh HABYaHHS
HaBYaHHS
ITPH 2, ITPH 6 PHI. JI, 113 HA I’HI[I%I}:[HSH 3, B4, MH 1, MH 2 3H1,3H2 MI1,M2
ITPH 1, ITPH 2 PH2. JI, 113 HA 1, HI2,HI3 MH 2, MH 3 3H1,3H2 M2, M3
IIPH 8 PH3. JI, 113 HA 1, HI2,H/ 4 MH 2, MH 3, MH 4 3H1,3H2 M1, M4
ITPH 2, TTPH 13 PHA4. JI, 113 HA 1, HI4 MH 4 3H1,3H2 MI,M3
IIPH 6 PHS. JI, 113 HA1 MH 3, MH 4 3H1,3H2 M3
ITPH 1, ITPH 13 PH6 JI, 113 HA 1, HA4 MH 1, MH 2 3H1,3H2 M2,M3, M4
ITPH 2, ITPH 15 PH7 I13 HA1,HAS MH 2, MH 3, MH 4 3H1,3H2 M3







