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1. Onuc HAaBYAJILHOI AUCHHUILTIHA

HaiiMenyBaHHS MTOKa3HHKIB

["airy3b 3HaHB, CHEIIATBHICTS,
OCBITHIH CTYIiHB

XapakTeprucTHKa HaBYaIbHOI
JUCLUATLIIHHA

neHHa (popma HaBUaAHHS

KinbkicTh KpemuTiB - 7

l'any3b 3HaHb
12 «IndopmariitHi TEXHOIOTII»

HOpPMAaTHBHA

MonymiB — 2 Pik migroTroBKu:
. . CreuianpHicTh 2023-2024
3MiCTOBUX MOJYIIB — 6 Do
126 «Indopmartiiidi cucTeMH Cemectp
3aranbHa KiJIbKICTh TOAUH - Ta TEXHOJIOT1» 1-i1, 2-i
210 Jlekmii
48 rog.
[IpakTryni
TrKHEBUX TOIUH IS — ;
. ) JlabGopaTopHhi
JeHHO1 pOpMU HaBUAHHS: L .
OcBITHIl CTYIIHb «bakanaBp» 80 rox.
ayTUTOpHUX 4 c — 5
caMocCTiitHO1 pobotr — 2,7 amMOCTIMHA pobOTa
82 rop.

Bun koHTpOIIO: 3aTiK, €K3aMEH

CriBBIAHOIIEHHS KUIBKOCTI TOJIMH ayJUTOPHUX 3aHATH JO CaMOCTIMHOT poOOTH
cTaHOBUTH: 61% aynuTopHux 3aHsaTh, 39% camocTiiftHOT pOOOTH.
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2. MeTa Ta 3aBAaHHA HABYAJIHLHOI AMCIUILIIHI

MeTo10 HABYAJIBLHOI JUCHMILIIHM € PO3BUTOK MAaTEMAaTUYHOI KOMIIETEHTHOCTI
3100yBaviB BUIIOT OCBITH, 1110 3a0e3Ieuye IXHIO TOTOBHICTh 10 BUPIIICHHS 3aBJaHb
npodeciifHol AISUTBHOCTI B Tamy3i iIHpOpMallIHHUX CHCTEM Ta TEXHOJIOTH.

3aBJaHHAMH HABYAJLHOI JMCIUILIIHM €:

— PO3BHUTOK 30BHIIIHIX BHMIPIB MaTeMaTHUYHOI KOMIIETEHTHOCTI 3100yBayiB
BUIIOT OCBITU: 3MICTOBO-TEOPETUYHOTO, MPOIECYATbHO-IISIIBHOTO Ta pedepeHTHO-
KOMYHIKaTUBHOTO BUMIPIB;

— PO3BUTOK BHYTPIIIHIX BUMIPIB MaTe€MaTUYHOI KOMIIETEHTHOCTI 3/100yBadiB
BUINOI OCBITH: I[IHHICHO-MOTHBAIIIHOTO, pe(IeKCUBHO-OI[IHHOTO Ta OCOOUCTICHO-
MICUXOJIOTTYHOTO BUMIPIB.

MeTo0/10.10Ti4YHOI0 OCHOBOK BUBUCHHS KypCY € KOMIETEHTHICHUN MiAX1J, 0
nependayae  (QopMyJIOBaHHS Ta pPO3B’SA3yBaHHA KOMIIETEHTHICHUX 3ajay 13
MaTeMaTUYHOTO aHaji3zy. 3700yBadi BHINOI OCBITH JalOTh BUAMOBIAI Ha Taki
MUTAHHS: K OIAMuU?y», «yomy max oiamu?», «0as yoeo max oiamu?». Y TaKkui
crocid J0CATraeThCs PO3BUTOK IXHBOI MATEMAaTUYHOI KOMIIETEHTHOCTI - IHTEIPOBAHO1
XapaKTEPUCTUKH SIKOCTI OCOOMCTOCTI SIK CyO’€KTa AISUIBHOCTI B rajy3l MaTEMaTHKH,
3aBJISIKA SIKIH YIIPOBAKYIOThCSI OCHOBHI KOMIIOHEHTH MAaTE€MaTU4YHOI CTPYKTypHU
(MOHATTS, BIJHOIIECHHS, AKCIOMH), (OPMYIIOIOTHCS 1 JOBOIATHCS MaTEeMaTUYHI
TBEpPJUKEHHST (TeopeMu), (OPMYITIOIOThCS Ta PO3B’SA3YIOTHCS 3a7adyl Ha MOOYIOBY,
JTOCHIPKEHHS Ta pealizalilo MaTeMaTUYHUX MOJEeH, a TakoX BHUKOHYIOTHCS
camoaHaJi3, CaMOKOHTPOJIb, CAMOKOPEKIIisl 1 CaMOOIlIHKa MPOIEeCy Ta PEe3yJbTaTiB
OCBITHHO-MAaTE€MaTUYHOI ISUTbHOCTI, TJIAHYETHCS i1 MOIaNbIINMA 3MICT.

3MICT HaBYaNbHOI JUCHMIUIIHK 3abe3neuye (opMyBaHHS 3arajbHUX i
crenialbHUX KOMIETEHTHOCTei, Bu3HaueHnx CTaHIapTOM BHINOI OCBITH YKpaiHU
3a cnemianpHIcTIO 126 «IHopmarliiliHi cuUCTeMHU Ta TEXHOJOTI» JJIs MEPIIOoro
(OakanmaBpChKOTO) PiBHS BHUIIOI OCBITH!

K3 1. 3narHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAII3y Ta CUHTE3Y.

K3 2. 3gaTHicTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYaIlisX.

K3 3. 3natHicTh 10 pO3yMiHHS MpEeAMETHO1T 00J1acTi Ta IpodeCciiMHOT A1STBHOCTI.

K3 6. 3pmatHicte N0 momIykKy, oOpoOJieHHS Ta y3arajdbHEHHs iH(popMaIii 3
PI3HUX JIKEPEIL.

KC 1. 3natHicTs aHami3zyBaTu 00’€KT MPOEKTYBaHHA a00 (PYHKIIIOHYBaHHS Ta
Horo nmpeaMeTHy 00J1acThb.

KC 4. 3patHiCTh NpPOEKTYBaTH, PO3POOJSTH Ta BUKOPUCTOBYBATH 3aco0Ou
peanizaiii 1HPOpMaLIHUX CUCTEM, TEXHOJIOTIH Ta 1H(OKOMYyHIKalii (METOANYHI,
1H(opMaIliifHi, anrOPpUTMIYHI, TEXHIYHI, MPOTPAMHI Ta 1HIII).
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KC 6. 3paTHicTh BUKOPUCTOBYBaTH CydacHi 1H(oOpMaIliiiHI CUCTEMHU Ta
TEXHOJOr1l (BUpOOHWY1, MIATPUMKH TPUUHSITTS PillleHb, IHTEICKTYaIbHOTO aHAJI3y
JaHUX Ta 1HII), METOJAMKU MW TEeXHIKM KiOepOe3meku TMiJy dYac BUKOHAHHS
GyHKI[IOHATBHUX 3aBAaHb Ta 000B’SI3KIB.

KC 11. 3narHicTh 10 aHaIi3y, CHHTE3Y 1 ONTUMI3allii iHpopMaIliiHIX CUCTEM Ta
TEXHOJIOT1H 3 BUKOPHUCTAHHIM MaTeMaTUYHUX MOJIEJICH 1 METO/IIB.

KC 13. 3paTHicTh NpOBOAUTH OOYHMCIIOBANIbHI E€KCIIEPUMEHTH, MOPIBHIOBATU
PE3YNbTaTH EKCIIEPUMEHTATBLHUX TAHUX 1 OTPUMAHUX PIIICHb.

CdopMoBaHi KOMIIETEHTHOCTI € CKJIAJOBUMHU TaKUX MPOrPAMHHUX pe3yJbTaTiB
HaBYaHHA 3a cremianbHicTio 126 «IHdopmariitHi cucTeMu Ta TEXHOJIOTI

[1P 1. 3Hatu mdiHIAHY Ta BEKTOpHY aireOpy, audepeHiiaibHe Ta 1HTerpajibHe
YUCJIEHHS, TEOpil0 (PYHKUIA OaraTbOoX 3MIHHUX, TEOPIIO PAMIB, AU(dEpeHLIATIbHI
PIBHSHHS JUIsl QYHKINIT OfHIET Ta 6ararbox 3MIHHHUX, OTIEpaIliiiHe YHCICHHS, TEOPIIo
AMOBIPHOCTEN Ta MaTEMaTUYHY CTaTUCTUKY B 00Cs31, HEOOX1THOMY JUIsl pO3pOOKHU Ta
BUKOPUCTAHHS 1HPOPMAIIITHUX CHUCTEM, TEXHOJOT1M Ta 1HHOKOMYHIKAIll, CepBICiB
Ta 1H(PpacCTPYKTypH OpraHizanii.
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3. IIporpama HaB4YaJIbHOI AMCHUILIIHH
3micToBuii MoayJb 1. Betynm 10 MaTeMaTHYHOTO aHATI3y

Tema 1. IlonsarTs GpyHKuIii
[Tonsarrs bynkmii. Knacudikaris GyHKITIH.

Tema 2. UncJ10Bi moc1iioBHOCTI

UucnoBa mociigoBHICTh. ['paHuIld 4uciioBoi mociaigoBHOCTI. Teopema bombiiaHo-
Beiiemrpaca. Yucno «e» . I'pannns ¢ynkiii B Toumni. HeckindeHHo Maii QyHKIIIT Ta
iX BJIACTHBOCTI.

Tema 3. I'panuus Ta HenepepBHICTL PYHKIIL

BnactuBocti rpanuie QyHKIli. 3B's130K MK HECKIHUEHHO MAJIUMH Ta HECKIHUEHHO
BeNUKUMHU (QyHKIIAMU. HeckiHueHHO Mam (yHKIIl, iX NOpiBHAHHS. Bu3HauHi
rpanuii. OcHOBHI ekBiBaJieHTHI mnapu. HemepepsHicTs ¢ynkiii. HemepepBHicTb
OCHOBHMX eJeMeHTapHuX (yHKIii. BiacTuBOCTI HemepepBHUX B TOYLl (DYHKIIIH.
Touku po3puBy Ta ix kinacudikaiis. HemepepBHicTh QyHKIIIT HA BIIPI3KY.

3microBuii MoayJsb 2. (uepenuiajbHe YUCTCHHA (PYHKIIA OHi€T 3MiHHOI

Tema 4. Iloxigna pyHKmii

[ToximHa (yHKIII, 1T MEXaHIYHHUI Ta TeoMeTpuYHUM 3MicT. IIpaBuna 3HaXOKEHHS
noximHux. [loXimHI OCHOBHHX eNleMeHTapHuX GyHKIiH. Tabnuis MOXiIHUX.
Obepuena ¢ynkuisg. [nepOomiuni (yHKIIi, iX BiIacTHBOCTI, Tpadiku, MOXIAHI.
[Tapamerpuuno 3amaHi QyHKIIL Ta ix audepeHiioBanHg. JudepeHiiiioBHICTh
¢bynkuii. Jdudepenmian ¢ynkuii. 3B’s30k audepeHuiana 3 noxigHoro. I[loxigHa
ckimagHoi QyHKIi. 3acTocyBaHHs nudepeHiiaia B HaOMMKEHUX OOYUCICHHSX.
[ToxiaHi Ta qudepeHIiany BUIIUX MOPSJIKIB.

Tema 5. 3acTocyBaHHsI IOXiHOT

OcHOBHI TeopeMu nudepeHIianbHOro YucieHHs: teopema depma, Teopema Poss,
teopema Jlarpanxa. [Tpasumo Jlomitans. @opmyna Teitnopa. JlokansHuii eKCTpeMyM
¢byHkuii. YMOBHU 3pocTaHHA Ta cnafaHHs QyHKIIT Ha npomixky. HeoOxigHa ymoBa
JIOKaJIbHOTO eKcTpeMyMy. [locTaTHs yMOBa JIOKalIbHOTO ekcTpemymy. HaiiGibie Ta
HallMEeHIlIe 3HaUYeHHs (PYHKIIT Ha BIIPI3KY.

Tema 6. locainxenns Ta nodynosa rpagika pyHkuii

Bunykinicts kpuBoi. JloctaTtHs ymoBa Bumykiocti. Touka meperuny. HeoOxinHa
yMoBa BUNYyKJIOCTi. JlocTaTHs ymMoOBa TOYKH TMeperuHy. BepTukanbHl Ta MOXHII
aCUMIITOTH KpUBHX. 3arajbHa cxema noOyaoBu rpadika ¢yunkiii. BektopHa GyHKiis
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CKQJISIPHOTO apryMeHTy. [ paHuIls BEeKTOpHOI (PYHKITIT.
3micTroBuiit MoayJb 3. @YHKIII KUIBKOX 3MIHHUX

Tema 7. IlousarTsa QyHKIIil KITLKOX 3MiHHHMX.
OsnavenHs QyHkuii 7BoX 1 OiIbIIOro uncna 3MiHHUX. ['padik dynakuii. Jlinii piBHS.
['panung pyskiii. HenepepBHICTh GyHKIII.

Tema 8. UacTunni noxiaui it nudepenuian
YacTrHHI MOX1HI IepIIoro i apyroro nopsaky. JAudepeniiioBHicTs 1 qudepenitian
GbyHKIIT 1BOX 3MIHHUX. JIOTMYHA TUTOIIMHA i HOpMaJTb 10 TIOBEPXHI.

Tema 9. ExcTrpemymu GpyHKuIii
HeoOxiH1 1 A0CTaTHI YMOBHM €KCTpeMyMy (PYHKIIi ABOX 3MIHHUX. 3HAXOKEHHS
HaWO1JIBIIIOTO 1 HAWMEHIIIOTO 3HaUYC€Hb. Y MOBHUM €KCTPEMYM.

3micToBuii MoayJib 4. IHTerpanbHe YuCIeHHA (PYHKIIA OJHI€I 3MiHHOI

Tema 10. HeBuzHaueHnuii iHTerpaJ

[lepBicHa 1 HeEBHU3HA4YEHWH IHTErpaj. BiacTUBOCTI HEBU3HAYEHOIO IHTErpana.
MeTtoau o04MCIIeHHsI HEBU3HAUEHUX 1HTErpasiB. TaOauIsl OCHOBHUX HEBU3HAUEHUX
IHTErpaiB.

Tema 11. BusnaueHnuii inTerpaJ

O3HaveHHs BU3HAYEHOTO 1HTerpaia. BiacTuBocTi BU3HaueHOTro iHTerpana. dopmyna
Herorona— JleiiOnina. OOYHCICHHS BHU3HAYEHUX IHTETPAJiB METOJAaMH 3aMIHH
3MIHHOI Ta 1HTerpyBaHHs u4acTuHamMu. HaOnuxkeHe OOYMCIICHHS BHU3HAYECHHUX
IHTErpaliB.

Tema 12. HeBiacHi inTerpaJjau
HeBnacHi iHTerpanm Ha HECKIHYCHHMX MNpoMiKKax. HeBmacHi iHTerpamu BiX
HEOOMEXEHUX (PYHKIIIH.

Tema 13. 3acTocyBaHHSI BU3HAYEHOI0 iHTErpaJjia
3HaXOKEHHS IO TUTOCKOi ¢irypu, 00’eMy Tina, MOBXKWHM KpUBOi. MexaHidyHI
3aCTOCYBaHHSI.

3micToBuii MoayJs S. (u¢pepenuianbHi piBHIHHA

Tema 14. Iudepenuianbhi piBHsIHHA 1-T0 MOpPSAAKY
O3HaueHHs OudepeHLiabHOrO PIBHSIHHS 1-r0 mopsaky. 3araJbHUl 1 YaCTUHHUUN
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po3p’si3ku. 3amaya Komi. [JudepeHmianbHi  piBHSHHS 3  BIAOKPEMIIIOBAHUMH
sMiHHUMH. OnHOpimHI AudepeHnianbHl  piBHSHHS. JliHIMHI  AuQepeHtianbHl
piBHsHHS 1-r0 OpANKY. 3acTOCYBaHHS TU(EepeHIiabHUX PIBHSIHb.

Tema 15. IndepennianbHi piBHAHHA BUIIUX MOPSIKIB

O3nayeHHs aupEpeHINIaIbHOTO PIBHSIHHSA N-TO TMOPSAAKY. 3aradbHUM 1 YaCTUHHUHN
po3B’s3ku. 3agada Komri. PiBHSIHHS, 110 OMYCKalOTh MOHUKEHHS MOPAAKY. JIiHIMHI
nudepeHIianbHl PIBHAHHA N-TO MOPSAKY 31 cTamumu koedimieHTamu. Cucremu
nudepeHIiafbHUX PIBHSHD.

3MmicToBuii MoayJb 6. Psaau

Tema 16. Uucsosi psian
[Tonarrss uucimoBoro psay. O3Haku 301KHOCTI PsAIB 3 JOJAaTHUMHU YJICHAMHU.
AOCOII0THO Ta YMOBHO 301kH1 psaau. O3Haka JIeioHima.

Tema 17. ®yHKUIOHAJBHI psIAX

[TonstTss PyHKIioHANBHOTO psiAy. OOjacTh 30DKHOCTI psALy Ta ii 3HAXOJKEHHS.
CreneneBi psau Ta ix BiactuBocTi. Psagm Teitnmopa 1 Makiopena. Ilpukinanu
po3kiiany QyHKIIH B psijg MakiopeHa.

Tema 18. Psian ®dyp’e

Tpuronomerpuuni psagu Oyp’e. Po3Bunenns pynkiiit B psag Oyp’e. Psag Oyp’e nns
napHux Ta HenapHux (QyHkUid. Psg @yp’e B komiuiekcHid Gopmi. [nTerpan @yp’e,
nepeTBopeHHs Oyp’e.
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4. CTpykTypa (TEeMATHYHHUH IJIAH) HABYAJIbHOI U CIUILIIHA

Kinexicte rogusa

JeHHa Gopma

3MicTOBI MOAYIMI 1 TEMH § 2
3=
° || &8¢
515 &| 25
2| 2lQe| 29
o o < < Q
> | B B| o0&
Mopnyas 1
3microBmii Moayb 1. Beryn 10 MaTeMaTHYHOTO aHAJIZY
Tema 1. Tonsatts GyHkmii 8 2| 2 4
Tema 2. UnctoBi nOCIiAOBHOCTI 8 2 | 2 4
Tema 3. I'panuns i HenepepBHICTh QYHKIIT 18| 2 | 6 10

Pazom 3a 3micmoeuii mooyns 1 | 34 | 6 | 10| 18

3microBuii Moayab 2. DyHkuii oaHi€l 3MIHHOT

Tema 4. IToxinna QyHKIT 10 | 2 | 4 4
Tema 5. 3acTocyBaHHS MOX1IHOT 16 | 4 | 4 8
ixi Il6ll JocnimkenHs Ta mooyaoBa rpadika 1812156 10
Pazom 3a 3micmoeuii mooyny 2 | 44 | 8 | 14 | 22
3microBuii Moayab 3. DyHKil KLIBKOX 3MiHHUX
Tema 7. [ToHATTS QPyHKLIT KUTBKOX 3MIHHUX 10 | 2 | 2 6
Tema 8. YactuHHI moxiaHi 1 mudepeHtian 18 | 4 | 6 8
Tema 9. Ekctpemymu QyHKIi1 24 | 4 | 8 12
Pa3zom 3a 3micmoeuit mooyns 3 | 52 | 10 | 16 | 26
Mopayas 2
3microBuii Mmoayab 4. InTerpanbHe yucjeHHs: pyHkuiii ogHiel
3MiHHOI
Tema 10. HeBuznauenuii interpan 12 | 4 | 6 2
Tema 11. Busnauenuit inTerpain 8 | 2|4 2
Tema 12. HeBnacHi iHTerpamu 8 | 2|4 2
;fHeTlx;ipla’J;I.aBaCTocyBaHHﬂ BU3HAYEHOTO 1012156 9
Pazom 3a 3micmoeguit mooyns 4 | 38 |10 |20 | 8

3microBuii MoayJsb 5. ludepenuianbHi piBHAHHA

12 | 4 | 6| 2

Tema 14. JludepenuianbHi piBHSIHHS 1-T0O
MOPSJIKY

Tema 15. JludepenuianbHi piBHSIHHS BUILIUX
TIOPSIJIKIB

15|14 18| 3

Paszom 3a 3micmoeuit mooyns 5 | 27 | 8 | 14| 5
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3micToBuii MoayJb 6. Psiqu
Tema 16.Yucnosi psau 5 |22 1
Tema 17. @yHKIIIOHATBHI PN S |22 1
Tema 18. Psaau ®Oyp’e 5 |22 1
Pa3zom 3a 3micmoeuit mooynb 6 | 15 | 6 | 6 3
BCbOI'O | 210 | 48 | 80 | 82
5. Temu 1a60paTOPHUX 3aHATH
KinbkicTs
Ne TOJINH
o/ Hasga remu f—
dbopma
1 | Howsrrs dynkii
2 | YucnoBi mociioBHOCTI
3 | I'panuns it HenepepBHICTh QyHKIIIT 6
4 | Tloxigaa QyHKIIT 4
5 | 3acrocyBaHHS MMOXiIHOT 4
6 | HocnimkeHHs Ta moOyaoBa rpadika GyHKIii 6
7 | HousaTTst GpyHKIIT KUTBKOX 3MIHHUX 2
8 | Yactuuni moximgHi i qudepentian 6
9 | Exkcrpemymu ¢yHKIii 8
10 | HeBu3HaueHwmii iHTETpaT 6
11 | BusHnauenuit iHTErpa 4
12 | HenacHi inTerpam 4
13 | 3acrocyBaHHS BU3HAYEHOTO iHTETpasia 6
14 | udepeniianbHi piBHAHHA 1-T0 MOPSIIKY 6
15 | udepeniianbHi piBHSAHHS BULIUX MTOPSJIKIB 8
16 | Yucnosi psaau 2
17 | ®yHKUiOHATBHI PSAIU 2
18 | Pagu dyp’e 2
PA3OM 80

6. 3aBraHHs AJsl caMOCTilHHOT po6oTH

Tema 1. IlonsaTTa pyHKILiT

1. ITousaTTs QyHKIIII.

2. Knacudikarrist GpyHKIIIH.
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Tema 2. UncsioBi noc/aiioBHOCTI

1. I'panung uyncaoBoi nmocainoBHocTi. Teopema bonbiiano-BeliemTpaca.

2. Yucno «e». I'panuist pyHKIil B TOYIII.

3. Heckinuenno mami yHKIIT Ta X BIIaCTUBOCTI.

Tema 3. 'panuns Ta HenepepBHicTL QyHKIIT

1. BnacTuBOCTI TpaHuIlh (PYHKITI].

2.3B'A30K MDK HECKIHYEHHO MaJUMU Ta HECKIHYEHHO BEJIUKUMHU (YHKIIISIMU.
HeckinuenHo Mami QyHKIIi1, IX TOPIBHIHHSL.

3. Buznauyni rpanuimi. OCHOBHI €KBiBaJieHTHI mapu. HemnepepBHICTh (PYHKILI.
HenepepBHicTh OCHOBHUX €JIEMEHTapHUX (YHKITIH.

4. BnactuBocTi HenepepBHUX B Toulll (GyHKIH. Touku po3puBy Ta ix Kiacudikairis.
HenepepBHicTh (PyHKIIIT Ha BIJIPI3KY.

Tema 4. Iloxinna pyHKmii

2. [IpaBuna 3HaxXO/KEHHS TOX1THUX.

3. [oxigHi OCHOBHUX eneMeHTapHuX GyHKIiH. Tabmuis moxigHux.

4. I'imep6omiyHi QyHKIII, iX BIacTUBOCTI, rpadiku, noxigxi. [TapamerpuyHo 3amaH1
GyHKLIi Ta X qUdepeHIFOBaHHS.

5. MudepenuiitoBHicTs ¢yHkiii. Judepenuian GpyHkiii.

6. 3acTtocyBanas gudepeHmiaia B HaOmmwKeHWx oOuucneHHsX. [loximai Ta
nudepeHIiaiyd BUIUX TOPSJIKIB.

Tema 5. 3acTocyBaHHSsI IOXiHOT

1. OcHoBHI TeopemMu nudepeHIianpbHOr0 4YHCIeHHS: Teopema dDepma, Teopema
Ponns, Teopema Jlarpanxka.

2. [TpaBuno Jlomitans.

3. ®opmyna Teiinopa.

4. JlokanpHuit excTpemMyM (GyHKII. YMOBU 3pOCTaHHsS Ta chajaaHHs (yHKIIT Ha
MPOMIXKY.

5. HeoOximHa yMoBa JIOKaJIBHOTO eKcTpeMyMmy. JlocTaTHs yMoOBa JIOKaJbHOTO
EKCTPEMYMY.

6. HaiiG1npImie Ta HaiiMeHIIe 3Ha4eHHs QYHKIIIT Ha BIIPI3KY.

Tema 6. Jocaigkennst Ta mod0ynosa rpadika pyHkuii

1. Bunykiicth KpuBoi. JlocTaTHs yMOBa BUITYKJIOCTi. TOUKa MEeperuny.
2. HeoOxiHa yMOBa BUITYKJIOCTI. JloCcTaTHS yMOBa TOYKH MIEPETUHY.
3. BepTukanbHi Ta MOXUJI aCUMIITOTH KPUBUX.

4. 3aranbHa cxeMa mooy10Bu rpadika QyHKIii.

Tema 7. IlonarTs pyHKUIT KiTbKOX 3MIHHHMX.
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1. O3navyeHHs QYyHKIIT ABOX 1 IEKLJILKOX 3MIHHHX.
2. I'padik Qynkuii. Jlinii piBus. 'panuns @yukuii. HenepepBHicTh QyHKIII].

Tema 8. YacTuHHi noxiaHi it nudepenuian

1. YacTuHHI MOX1JIH1 TEPIIOro 1 APYTOTO MOPSIKY.

2. ludepeHuiioBHICTh 1 Audepenian GyHKIT ABOX 3MIHHUX.
3. JloTn4Ha MJI01MHA i HOpMallb A0 MOBEPXHI.

Tema 9. ExcTpemymu gpyHKuii

1. HeoOxiaH1 1 TOCTaTHI YMOBH €KCTpeMyMY (DYHKIIIT IBOX 3MIHHHX.
2. 3HaXO0KEHHS HAWOUTBIIONO 1 HAWMEHIIIOTO 3HAYEHb.

3. YMOBHUI €KCTPEMYM.

Tema 10. HeBuzHaueHnuii iHTerpaJ

1. IlepBicHa 1 HEBHU3HAYEHWI 1HTerpaj. BiiacTMBOCTI HEBM3HAYEHOrO I1HTErpaja.
2. Meroau 004YMCIICHHS] HEBU3HAYCHUX 1HTETPATIB.

3. Tabnuirst OCHOBHMX HEBH3HAYEHUX 1HTETPAIIB.

Tema 11. BusHaueHuii inTerpaJ

1. O3HaueHHd BHU3HAYEHOr0 IHTErpajga. BilacTUBOCTI BU3HAYEHOrO 1HTErpana.
2. ®opmyna Hetorona— JlenOHnina.

3. O6uuncneHHs] BU3HAYCHUX 1HTETpATiB METOJaMH 3aMiHU 3MIHHO1 Ta IHTErpyBaHHS
4aCTUHAMHU.

4. HabmmxeHe 0OUMCIICHHS! BU3HAUYCHHUX 1HTETPaIiB.

Tema 12. HeBaacHi iHTerpasnau
1. HeBnacHi iHTerpajiv Ha HECKIHYEHHUX MPOMIKKAX.
2. HeBnacHi iHTEeTpanu Big HEoOOMEKeHUX (DYHKITIH.

Tema 13. 3acTocyBaHHSI BU3HAYEHOI0 iHTerpajia
1. 3HaxomKeHHs IO TUI0CKOI PIrypH, 00’ eMy Tija, TOBKUHU KPUBOI.
2. MexaH14H1 3aCTOCYBaHHS BU3HAYEHOTO 1HTErpaIa.

Tema 14. IlndepenuianbHi piBHSIHHA 1-10 nOpsSAKY

1. O3HaueHHs nuQepeHIliaTbHOr0 PIBHAHHS 1-TO MOPSAKY. 3araJibHUM 1 YaCTHHHUHN
po3B’s3ku. 3agava Kormri.

2. ludepenttianbHi piBHSIHHS 3 BIIOKPEMIIIOBAHUMH 3MIHHUMH.

3. OgHopinHi nudepeHIianbHl piBHSHHS.

4. Jliniiiai nudepeHItianbHi piBHSIHHS 1-r0 MOPSIKY.

5. 3acTocyBaHHs nU(EPEHIIaTbHUX PIBHIHb.




®-20.07-

MIHICTEPCTBO OCBITU 1 HAYKU YKPAIHU 05.01/126.00 1. 5/OKS6

JKutomupcebka JEPKABHU YHIBEPCUTET « KUTOMHUPCBHKA IMTOJITEXHIKA»

MoJIiTeXHiKa Cucrema ynpasJiiHas skictio Bignosinae JICTY ISO 9001:2015 2 0_23

Exzemnasp Ne 1 Apx 15112

Tema 15. IndepennianbHi piBHAHHA BUIIUX NOPSAKIB

1. O3HaueHHs AUQEPEeHIIaTbHOrO PIBHAHHS N-TO MOPSAKY. 3arajibHUM 1 YaCTUHHUHN
po3B’s3ku. 3amada Komri.

2. PiBHSIHHS, IO TIONTYCKAIOTh MOHUKEHHS TIOPSIKY.

3. JliniitHi audepeHuianbHi pIBHAHHA N-TO MOPSAKY 31 CTAIMMHU Koe(dillieHTaMu.
4, Cuctemu audepeHIliaJIbHUX PIBHSIHbD.

Tema 16. Uucsosi psian

1. IIoHATTS YUCIIOBOTO PSIAY.

2. O3Haku 301KHOCTI PSAIB 3 T0JJATHUMH YICHAMH.

3. AGCOIIOTHO Ta YMOBHO 301KHI PSAH.

4. O3uaxka JleiOHina.

Tema 17. ®yHKUIOHAJBHI psIAX

1. TlonsatTs dyHKUIOHATBEHOTO psigy. Ob6macTe 301KHOCTI PsAy Ta 11 3HAXO/KEHHS.
2. CremneHeBi psiu Ta X BIACTUBOCTI.

3. Psanu Tetinopa 1 Makiopena. [lpuxnanu po3kiany QyHkIii B psjg Makiiopena.

Tema 18. Psian ®dyp’e
1. Tpuronometpuuni psigu @yp’e. Po3zBunenns gyunkiiiii B psg Oyp’e.
2. Psan @yp’e nns mapHUX Ta HEMApHUX (DYHKITIHN.
3. Psn @yp’e B KOMILIEKCHIM (opmi.
4. Tnrerpan @yp’e, neperBopeHHss Pyp’e.
/. InguBinyanbHi 3aBIaHHS -
8. Metoau HABYAHHSA

CrnoBecH1 — JIeKIlisi, MOSICHEHHsI, pO3MOBiAb, Oecina, Auckycis Tomo. [IpakTuuHi
— BUKOHAHHS BIIPaB, MPAaKTU4YHI poOOTH, rpadiuHi poOOTH; TPOOIEMHO-TTOIITYKOBHIA;
MOSICHIOBAJIbHO-UTIOCTPATUBHUM; PENPOAYKTUBHUM; OCHIAHUIBKHUI; TPOECKTHUM;
PO3BUBAILHO-3aIAYHUI.

9. MeToau KOHTPOJIIO

[TuckmoBa KOHTpOJbHa pOOOTa, yCHA TMepeBipKa 3HAaHb, YCHE OMUTYBAHHS
TEOPETHUYHOI0 MaTepiay, TECTyBaHHs, 3aJl1K, €K3aMEH.

10. Po3noain 6ajiB

1-it cemectp
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[ToTroune TecTyBaHHS Ta caMoOCTiifHa poOoTa
3micToBHif MOIYIB | 3MicToBUN MOTYIH 2 3micToBUI MOIYIh 3 Cyma
T1 T2 T3 T4 T5 T6 T7 T8 T9 100
10 10 10 15 10 15 10 10 10
2-11 cemecTp
[ToTo4uHe o1iHIOBaHHS Ta CaMOCTiliHa poOoTa
3micToBU MOAYIH 4 3MiCTOBUI MOIYJIb 5 3MicTOBUN MOAYIH 6 Cyma
T10 T11 T12 T13 T14 T15 T16 T17 T18 100
10 10 10 10 15 15 10 10 10
IIIkxajga omiHIOBAHHSA
3a mKanor Ex3amen 3amik bann
A Bigminuo 3apaxoBaHO 90-100
B 82-89
C Hobpe 3apaxoBaHO 7481
D 3 . 3 64-73
£ aIOBLILHO apaxoBaHO 50-63
FX Hesan0BUIEHO He 3apaxoBano 35-59
BiJIbH
F AOB He 3apaxoBano 0-34

11. PexomenaoBaHa jirteparypa

OcHoeHna nimepamypa

1. lyobuak B. M. Buma maremarvika B NpuKiIafax Ta 3agadax. HaBuambHHit
nocionuk / B. M. [lyouak, B. M. [lpumnsk, JI. I. Hopunbka. — Binnuns: BHAY,
2018. — 254 c. [Enekrponnuii pecypc] — Pexum goctymy mo pecypcy:
http://repository.vsau.org/getfile.php/17084.pdf

2. Ky3pma O. B. Buma marematuka. Koncnekr nekmiit. [Enexrponnuii pecypcl]:
HaB4Y. Moci0. Ay CTynd. choemianbHOocTi 151 «ABTOMaTu3alis Ta KOMIT FOTEPHO-
inTerpoBani texuosorii» / O.B. Ky3sma, O.B. Cynima, T.O. Pynuk Ta iami. — KuiB :
KIII im. Irops Cikopcekoro, 2021. — 127 c. [EnekrponHuii pecypc| — Pexum
JOCTYITY 110 pecypcy:
https://ela.kpi.ua/bitstream/123456789/42310/1/Vyshcha_matematyka.pdf

3. MeroanuHi pekoMeHaarii A0 JadopaTOpHUX pOOIT 13 MaTEeMaTUYHOTO
aHamizy: [ 3700yBadiB BHUINOI OCBITHU OCBITHROTO pIiBHS «OakamaBp»]. Y. 1.
Beenennss B wmarematwmunmii  anHamiz  / C. II. Cemenens, B. M. bonnapuyk,
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P. M. T'onosns, C. I1. laBuauyk. — Xuromup: «Kutomupcbka nomitexaika», 2020.
—olec.

4, MetonuuHi pekoMeHAalli a0 JabopaTOpHHX poOIT 13 MaTeMaTHYHOIO
aHami3y: [ 3m00yBaviB BHUINOI OCBITH OCBITHROTO piBHS «OakamaBpy»]. Y. 3.
InTerpanpbHe umcnenHs. JudepenmianeHi piBHsAHHA. Psagu / B. M. bonnapuyk,
P. M. T'onosus, C.II. JaBumuyk, C.II. Cemeneups. — Kutomup : «Kuromupcrka
noJnitexHikay, 2021. — 63 c.

5. Meroan4uni peKOMEHIAIII] 10 MPAKTUIHUX 3aHATH 3 HABYAIBHOI JUCITUTIIIHA
«Bumia matemaTuka» it 3400yBayiB BUILOi OCBITA OCBITHBOT'O CTYIIEHS «OaKagaBp»
[ C. 1. Cemenenp. — XKutomup : «Kuromupcrka nomitexHika», 2021. — 30 c.

6. MeTtoanuHi peKOMEHMAIll JJisi MPOBEACHHS MPaKTUYHUX (JTa00paTOPHHX)
3aHATh 3 HaBYajdbHOI juctuIUIiH «Buma wmatematuka» [ bormapuyk B. M.,
['omoBust P. M., J[laBumuyk C. II., Cemeneus C.II. — JKutomup: [epxkaBHuil
yHiBepcuTeT «KuToMHupcebka nojitexHikay, 2021. — 113 c.

7. HaBuanpHO-METOIMYHUNA TOCIOHUK 3 Kypcy «Buima maremarukay: YKII.
O.T'. Cemenenko. - Ilepescnap-Xwm.: IIX/ITY, 2021. 260 c. [Enextponnuit pecypc]
— Pexxum goctymy 1o pecypcy:

http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/5763/Semene
nko_Navchalno-metodychnyi_posibnyk_Vyshcha matematyka.pdf

8. [lpaupoButuit M. B. Buma matematuka. OmopHi cXeMU Ta aqTOPUTMH IS
caMocCTiifHO1 pobotu cryaeHTiB. YactuHa 1 : HaB4. moci6. / IlpampoButuit M. B.,
KoBanbuyk M. b., Cauantok-Kasenpka H. B. — Binaung : BHTY, 2019. — 103 c.
[Enextponnuii pecypc| — Pexum noctymy 10 pecypcey:

https://pdf.lib.vntu.edu.ua/books/IRVC/Pratsovitij_2019 103.pdf

Jlooamkoea nimepamypa

1. S. Boyd, L. Vandenberghe. Introduction to Applied Linear Algebra: Vectors,
Matrices, and Least Squares. - Cambridge University Press, 2018. — 473 p. Pexum
J0CTyIy 110 pecypcey: https://web.stanford.edu/~boyd/vmls/vmls.pdf

2. Bumma maremarmka. 30ipHUK 3aBIaHb JUIsl OpraHi3aiii camocTiitHOI poboTH
CTYJIEHTIB 3a04HOi (OopMH HaBYaHHS B JBOX 4YacCTHHAX (3 TEOPETUUHOIO
niaTpumkoro). Yactuna 1: HaBuansHuil nociOuuk / 1. B. Xom’tok, H. B. Cavantok-
Kasenpka, B. B. Xom’rok, M. b. KoBanbuyk. — Binaung : BHTY, 2017. — 206 c.
[EnexTpoHHMI pecypc] — Pexum TOCTYITY 10 pecypcey:
https://vm.vntu.edu.ua/doc/posibnyk%20zaoch%20chl.pdf



http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/5763/Semenenko_Navchalno-metodychnyi_posibnyk_Vyshcha_matematyka.pdf
http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/5763/Semenenko_Navchalno-metodychnyi_posibnyk_Vyshcha_matematyka.pdf
https://pdf.lib.vntu.edu.ua/books/IRVC/Pratsovitij_2019_103.pdf
https://web.stanford.edu/~boyd/vmls/vmls.pdf
https://vm.vntu.edu.ua/doc/posibnyk%20zaoch%20ch1.pdf
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12. Indpopmaniiini pecypcu B InTepneri

bibmoreuno-iHbopmaniiHui pecypc (KHWKKOBUN (OH/I, Mepioauka, GoHau Ha
SJIEKTPOHHHX HOCISX TOIIO) 0107T10TeKHU:

1. bibmioreka JlepkaBHOTO yHIBEpCUTETY <«OKUTOMHpPChKA IOTITEXHIKAY:
https://lib.ztu.edu.ua/

2. bi6mioTexka ykpaiHChkuX miApy4yHUKiB [EnekTtponHuii pecypc] — Pexum
JOCTYITy 10 pecypcey: http://pidruchniki.ws/

3. Kuromupceka o0nacHa YHiBepcallbHa HaykoBa Oi0mioreka iM. Onera
Onpxuua  [EnektponHuit  pecypc] — Pexum  jgoctymy 10 pecypcy:
http://www.lib.zt.ua/

4. HamionaneHa Oi0mioreka VYkpainu imeHl B. 1. BepHaacekoro: pexum
noctymy: http://nbuv.gov.ua

[HCTHTYHIMHUE  peno3uTapiit  Jlep:kaBHoro yHiBepcuTeTy <« KuTtomupchka
MOJIITEXHIKa» (HayKOB1 CTaTTi, aBTOopedepaTy JucepTalliii Ta auceprallii, HaBuaabHI
MaTepiaia, CTYJIEHTCbKI poOOTH, Marepiaid KOH(PEpEeHL1H, MaTeHTH, KOMI'IOTEepHI
porpamu, CTAaTUCTUYHI MaTepialid, HaBYajibH1 00'€KTH, HAYKOBI1 3BITH).

*[HIEKC CTPYKTYpPHOTO MiAPO3Ziidy BiAMOBIAHO 10 Haka3dy pekropa «IIpo 3aTBepkeHHsI OpraHi3auiiiHOi CTPYKTypH Jep>KaBHOTO YHiBEPCHTETY
«Kuromupcrka nosniTexHikay (Hanpukiaz, 22.06).

** [HmeKc OCBITHBOI MPOrPaMH BiAMOBiAHO 10 Hakasdy pexropa «IIpo iHmekcamito ocBiTHiX mporpam JlepskaBHoro yHiBepcurery «JKuromupchka
nomitexHikay (Hanpuknan, 122.00.1/B).

*** J1ludp ocBITHHOI KOMIIOHEHTHU B OCBiTHii mporpami (Hanpukiam, OK1).
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