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Mporpama HaB4YanbLHOI AUCLUNITIHN

1. Onuc HaBYanbHOI gUCUMNNiHMK, IT MeTa, NpeaMeT BUBYaHHA Ta pe3ynbTaTtn
HaB4YaHHA

MeTolo HaB4YanbHOI OUCUMNAIHM € OPMyBaHHA Yy CTYOEHTIB 34aTHOCTEN
BUKOPUCTOBYBaATM METOAM BULLOI MatemaTuku Ans OBONOAIHHSA HeobXigHMM
MaTtemMaTU4YHUM anapaTtoMm, Lo Aornomarae aHanisyBatu, MogentoBaTu Ta poO3B’A3yBaTu
NPUKNaaHi ilXKeHepHi 3afadi i3 3aCTOCYBaHHAM, A€ Lie MOXNBO, 064YMCNoBanbHOT TEXHIKN.

[poepamHi KomMrnemeHmMHocmi

3aranbHi komneTteHTHOCTI (3K)

3K 1 3gaTHicTb 40 abCTpaKkTHOrO MUCIIEHHS, aHani3y Ta CUHTE3y
3K 6 3gaTHicTb BUMTUCA | OBONoOAiBaTU Cy4aCcHUMWN 3HAHHAMU
3K 11 3gaTHicTb NnpunmMaTt o6r'pyHTOBAHI pilLIEHHS

®daxoBi komneteHTHOCTI (PK)

@K 1 3gaTHiCTb 4O MaTeMaTMYHOro OOPMYOBaHHA Ta JOCNIAXKYBaHHS HENepepBHUX Ta
ONCKPETHNX MaTeMaTMYHUX Moaenen, obrpyHToByBaHHA BUOGOpY MeToAiB i nigxoais Ans
PO3B’A3yBaHHSA TEOPETUYHUX | NPUKNAOHUX 3a4ad Y ranysi KOMM'IOTEPHUX HayK, aHanisy Ta
IHTepnpeTyBaHHS

MporpamHi peaynbtatn HaB4yaHHs (MP)

MP 2 BukopucToByBaTU CydacHUM MaTeMaTUYHUA anapaT HenepepBHOro Ta ANCKPETHOro
aHaniay, niHinHoi anrebpu, aHaniTM4HOT reoMeTpil, B NPOdECINHIN OisnbHOCTI Ans
PO3B’A3aHHSA 3aa4y TeOPETUYHOro Ta NPUKNaQHOIo XapakTepy B NPOLECi MPOEKTYBaHHA Ta
peanisauii 06’ekTiB iHpopmaTUu3aLlii.

2. lpepekBi3anTn Ta NOCTPEKBI3UTU AUCLUUNNIHU (MicLe B CTPYKTYPHO-IOriYHIN
CXeMi HaBYaHHS 3a BiANOBIAHOK OCBITHLOI NPOrpPamMoto)

BuknagaeTtbcs B TpeTbOMy cemMecTpi Ha 6asi NoBHOT cepeaHboi abo cepefHbOT NPOGECINHOT OCBIT
nepLuoro, Apyroro ceMecTpiB.

3. 3micT HaBYanbHOI AUCUMNNIHU

1. KpamHi iHmezpasnu: nogBiiHNA, NOTPIMHWUI iHTerpan Ta Noro 3acToCyBaHHS.

2. KpuseoniHitiHi iHmezpanu: O3Ha4YeHHs KPMBOMIHIMHMX iHTerpanis 1-ro, 2 —ro poay. 3aranbHi
BNACTMBOCTI KPUBOSIiHIMHKX iHTerpaniB 1-ro pogy. O64YnCneHHs KPpMBOMIHIMHUX iHTerpanis 2-ro
poay. ®opmyna [piHa. YMOBM He3anexHOCTi KPMBOMIHIMHOIO iHTerpana 2-ro pogy Big LWnaxy
iIHTerpyBaHHs.

3. EnemeHmu meopii nosis: MNMoxigHa dyHKuii, audepeHuian. MNMoxigHi Ta gudepeHuiann BULWNX
nopsaakiB, 1X 3aCToCyBaHHA. 3acCTOCYBaHHA AudepeHUianibHOro YMCNEHHS ANns AOoChigKeHHS
dyHKUi | noByaoBw iX rpadikis.

4. Yucnosi ma ¢pyHKuioHanbHi psaou. Yucnosi pagn. Psagn 3 gogaTtHiMM vneHamu.
OsHakn nopiBHAHHA. O3Haknm [Hanambepa Ta pagukanbHa Kowi. [JoctaTHi ymoBwu
30bKHOCTI psagiB 3 gogaTHUMM yneHamu. PyHkuioHanbHi psan. CTeneHesi paguw.
IHTepBan 30ikHOCTI. Posknag dyHkuin B psan Tewnnopa. OBGYMCNEHHs 3HaYeHb
JYHKUIN, [HTerpyBaHHS YHKUIM Ta iHTerpyBaHHA AudepeHuianbHUX PpiBHSAHb 3a
[0MoMoror cteneHesux pagis. Pagn dyp’e.

4. Jlitepatypa

1. Oy6osuk B.MM., Kpuk [I. Buwa matematvmka: - HasyanbHUN NOCIOHUK-K.:
A.C.K., 1993, 2001.
2. Bunwa wmatematuka: 306ipHMk 3agadv: HaBuanbHu nocibHuK. 3a pepakuieto B.I.



Ay6osuika, I.I. KOpuka. - K., A.CK. 2001.

3. 36ipHuk 36ipHMK 3aBoaHb 3 BUWOI  MaTtemaTuKu. YactHa 2. Yknapgadi:
Bnagimipos B.M., Tllyukos O.A., Wwmurescoknn M.B. - K., lNonitexHika, 2003.

4. €pbomiHa T.0. Buwa matemaTuka. KpuBoniHiMHI iHTerpann Ta IX 3acTOCyBaHHS
[EnekTpoHHMI pecypc] : HaBYanbHWU NOCIOHMK Ans 3g00yBadiB cTyneHs 6akanaspa 3a
OCBITHbO nporpamoto 111 «MatemaTukar» cneuianbHocTi 122 «KoMm'loTEpPHI Haykn Ta
iHdopmauinHi TexHornoriiy, 142 «EHepretnyHe mawmnHoOyayBaHHs», 143 «ATOMHa
eHepreTuka», 151 «ABTOMaTM3aUis Ta KOMN'HOTEpPHO-iHTerpoBaHi TexHosorii» / . B.
BepuriHa, T. O. €pbomiHa, O. A. MNoeapoea ; Kl im. Iropa Cikopcbkoro. - EnekTpoHHi
TekcToBi gaHi (1 dann: 1.41 M6anT). - Kuis : KIl im. Iropsa Cikopcbkoro, 2023. - 59 c.
https://ela.kpi.ua/handle/123456789/56046

5. Buwa matemartuka. Npaktukym [ENekTpoHHUN pecypc] : HaByYanbHUM nocibHuk / O. HO.
OwoxeHkosa, M. €. OyakiH, |. B. CtenaxHo; KIMI im. Iropsa Cikopcbkoro. — ENekTpoHHi
TekcToBi gaHHi (1 dpann: 8,04 M6anT). — Kuis: KIl im. Iropa Cikopcbkoro, 2021. — 409 c.
https://ela.kpi.ua/handle/123456789/47504

HopaTtkoBa nitepaTtypa

1. [OyakiH, M. €. Buwa matemaTtuka [EnektpoHHMiA pecypc] : nigpyyHuk gns 3gobysadvis
ctyneHsa 6akanaBpa 3a iHXeHepHuMMKM cneuianbHocTamun / M. €. [OyakiH, O. 1O.
OwoxeHkoBa, |. B. CtenaxHo ; KIl im. Irops Cikopcbkoro. — ENekTpoHHi TeKCToBI AaHi (1
gann: 10,96 Mo6awnt). — Kuie : KIl im. Iropa Cikopcbkoro, 2022. — 449 c.
https://ela.kpi.ua/handle/123456789/51064

2. KpaTHi iHTerpann. YactunHa | [EnekTpoHHUI pecypc] : METOANYHI BKa3iBKM 4O BUBYEHHS
TeMn auvcumnniim  «Buwa martematvka» ans  CTyAeHTiB  TenroeHepreTUYHoro
rakynbTeTy OeHHOI Ta 3ao4yHoi ¢opm HasudaHHa / HTYY «KMl» ; yknag.: €. B.
MaccanitiHa, B. O. lNoHuapeHko, O. A. lNoBapoBa. — EnNeKTpoHHi TekcToBi AaHi (1
dann: 1,19 M6anT). - Knis : HTYY «KIMI», 2015. - 45
c. https://ela.kpi.ua/handle/123456789/32161

3. KpaTHi iHTerpann. YactnHa |l [ENeKTPOHHWM pecypc] : MeTOOUYHI BKasiBKM [0
BUBYEHHSA TeMU aucumnniHn «Buwa matemaTtuka» ansa CTyaeHTiB TenrnoeHepreTMYHoOro
hakynbTeTy AeHHOl Ta 3ao4yHol ¢opMm HaBudaHHa / HTYY «KMll» ; yknag.: €. B.
MaccanitiHa, B. O. lNoHuapeHko, O. A. lNoBapoBa. — EnNeKTpoHHi TekcToBi AaHi (1
Gann: 1,03 Mb6ant). —  KuiB : HTYY  «KMl», 2015. - 44
c. https://ela.kpi.ua/handle/123456789/32163

4. KpaTHi iHTerpann [ENeKTpOHHWIA pecypc] : MpakTUKyM 3 BULWOI MaTtemaTuku Ond
CTYOEHTIB TEnnOeHepPreTMYHOro qakynbTeTy AEHHOI Ta 3ao4HOi POopM HaB4YaHHSA /
HTYY «KIl» ; yknag.: |. B. Bepurina, €. B. MaccanitiHa. — EnekTpoHHi TekcToBi aaHi (1
dann: 2,49 M6awnT). - Knis : HTYY «KIMl», 2016. - 73
c. https://ela.kpi.ua/handle/123456789/31901

5. Po3B’A3aHHA B NOMNSAPHIA CUCTEMI KOOPAWHAT reoMeTpuyHUX 3ajad 3a 4OMNOMOror
BU3HAYEeHOro iHTerpana [ENeKTpoHHUN pecypc] : MeTOANYHUIA NOCIOHMK OO BUBYEHHS
ancumnniim «Buwa matematuka» gns ctygeHTiB ycix cneuianbHocten / KIl im. Irops
Cikopcbkoro ; yknag.: . K. HoukoBa, €. B. MaccanitiHa. — ENeKkTpoHHi TeKCTOBI faHHI
(1 danmn 3,62 Mo6ant). — Kuie : HTYY «KMl», 2016. - 70 c.
https://ela.kpi.ua/handle/123456789/27858

6. 30ipHMK 3agad OO0 po3paxyHKoBMX PobIT 3 BMWOI Matematuku. 36ipHMK 3aBOaHb
[EnekTpoHHMIA pecypc] : HaBYanbHWU NOCIOHMK Ans 3000yBadiB cTyneHs 6akanaspa 3a
OCBITHBOK Mnporpamoro «ErnekrtpoeHepreTvka, enekTpoTexHika Ta enekTpoMexaHikax»
cneuianbHocTi 141 «EnekTpoeHepreTuka, enekTpoTexHika Ta enekrpomexanikay / Krl
iMm. Iropsa Cikopcbkoro ; yknag.: A. J1. 'peyko, M. €. [lyakiH. — ENeKTPOHHI TEKCTOBI AaHi
(1 dpann: 8,26 M6awnt). — Knie : Kl im. Iropsa Cikopcbkoro, 2021 — 280 c.
https://ela.kpi.ua/handle/123456789/41212

HaByanbHUW KOHTEHT

5. Metoauka onaHyBaHHA HaB4YasibHOI AUCLMNIIIHU (OCBITHLOro KOMMOHEHTA)
5.1. Judakmu4Hi mamepianu:
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Ha nekuivHnx 3aHATTAX NOAAETLCA TEOPETUYHUI MaTepian, HaBOAATLCA NPUKagun
PO3B’A3yBaHHS OCHOBHUX TeMaTuU4HUX 3agad. KoxxHa nekuia y surnagi PDF-canny Ta Bigeo
dannis poamiwyeTtbesa B GooleClass, ansa nerkoro 4ocTyny KOXXHOMY CTYAEHTY [0
nekuinHoro matepiany. [Ina nokpaweHHsa 3aCBOEHHS MmaTepiany (To6To MoTuBaLii cTyaeHTa
npautoBaTK nigvac nekuii) NpoBoAATLCA TECTM HA OCHOBHI MOHATTS, LWOWHO NPONgEHOro
MaTepiany. Ha npakTmyHux 3aHATTAX CTYAEHTU 3aKpinsitolTb TEOPETUYHUI Ta
OnpaubOBYOTb MPAKTUYHUI MaTepian, po3B’adyoum 3agadi. [Ina camocTinHol pobotu Ta
KpaLLloro 3aCBOEHHA MaTepiany cTygeHTaM 3a4aloTbCs AOMAaLUHI 3aBAaHHS, iHAMBIQYabHI
Ta camocTivHi poboTn, po3paxyHkoBa poboTa. NepeBipka piBHA 3HaHb Ta 3aCBOEHHS
Martepiany NpoBOANTLCS 3a LOMOMOIO PiI3HOMAHITHUX KOHTPOSbHUX 3aX0AiB: TeMaTUYHI
KOHTPOMbHi poB0TK, TECTU, EKCNPEC-KOHTPOSIbHI, BUKOHAHHS Ta 3aXUCT PO3PaxyHKOBOI
po60oTun. OuiHOBaHHS TakMx pobiT NPOBOAUTLCA Y BiANOBIAHOCTI 4O NOMOXEHHSA NPO
PENTUHIOBY CUCTEMY OLHIOBAHHS YCNILWHOCTI CTYAEHTIB 3 AaHOT AUCLMUMAIHN.

Mepenik nekuin
KPATHI IHTEIrPAJIN
Jekuin 1.

1. MoodeiliHuli irmezpan ma io2o 3acmocyeaHHsi. 3adadi, siKi npueodsimb 00
noHamMmes nooeitiHo2o iHmeezpany. [eomempuyHUl ma isudHuUl 3micm:

a) 3adaya rpo ob’em yUNIHOPUYHO20 Mina,

b) 3adaya npo macy rniaockKoi niaacmuHu.
2. OCHO8HI NMoHsImmsl i 03Ha4YeHHs1 odeitiHo20 iHmezparsny. Bnacmueocmi noositiHo20
iIHmeepary. Teopema rpo ouiHKy noosiliHOo20 iHmeezpary. Teopema npo cepedHe
3Ha4YeHHs yHKUII.
3. [IsokpamHi (moemopHi) iHmeeparnu 8 npssMoKymHil 0ekapmosil cucmemi KoopoOuHam.

Jlekuin 2.

1. [NoemopHi iHmeepanu. 38’30k 3 Nods8ilIHUM iHMe2pasiom.
2. 3amiHa 3MiHHUX y r1odesiuHoMYy iHmezpari
a)rnodeitHul iHmMezapars 8 rnossiPHUX KoopOuHamax,
6)nodeitiHull iHmezpan 8 y3azanbHeHit MNCK(YICK).
3. 3acmocysaHHs nodeitiHo20 iHmezpany 8 ceomempii (06°em yuniHOPU4YHO20 mina,
raowa rniockKoi gpicypu, naowyi noeepxHi).
4. 3acmocysaHHs NodeiliHo20 iHmezparsy 8 MexaHiuji.

Jekuin 3.

1. lNompitHud iHMeepasn ma to20 3acmocy8aHHs. 3adaya, Wo npueooumMsb A0 NMOHAMMS
rnompitiHoeo iHmeepana. 3adayva rnpo macy MmamepiasrbHO20 POCMOpPO8O20 Mina.

2. O3Ha4yeHHs, yMO8U iCHy8aHHSs, 8rlacmueocmi nompitiHo2o iHmeepany. leomempuy4Hul
ma mexaHiqHuUU 3micm.

3. ObuucrnieHHs nompiliHo20 iHMeapary 8 nNpPsMoKymHil dekapmosil cucmemi KoopOuHam.

Jlekuin 4.

1. 3amiHa 3MiHHUX 8 nompitHOMY iHmezpani. LjuniHOpu4Ha ma y3azasibHeHo-UuniHopuYHa
cucmemu KoopOuHam



2. lNompidHut iHmeepan y cehepuydHit cucmemi KoopOuHam. Y3azarnbHeHa cghepuyHa
cucmema KoopouHam.
3. 3acmocyesaHHsa nompitiHUX iHMezparnie y eceomempii ma MexaHiui.

CneuianbHi 2nasu suw,oi Mamemamuku. EnemeHmu meopii nons
JNekuia 5.

1. OcHO8HI NOHAMMs meopii Moss.

2. CkansipHe nosne: noeepxHi ma niHii pieHs, NoxiOHa 3a HanpsMKoM, epadieHm ma (o020
grrlacmueocmi;

3. BekmopHe riosie; eKMOPHI niHii, sekmopHa mpybkKa.

KPUBOJIIHIAHI IHTErPATN
Jlekuin 6.

1. KpusoniHitiHi iHmeepanu | pody ma ix 3acmocyeaHHsl. 3adaya rnpo macy 3icHymozao
CMEPIKHSI.

2. KpueoniHitHi iHmezpasu | pody (no 0oexxuHi Oyau): 03HaYEeHHS, 8rnacmugocmi,
meopema iCHy8aHHSI.

3. ObyucneHHs KpusoniHitiHux iHmeeparnie | pody.

4. 3acmocysaHHs KpugosiHiUHUX iHmezpariig | pody.

Jlekuin 7.

1. KpusoniHitiHi iHmeezparnu Il pody ma ix 3acmocysaHHs. O3Ha4yeHHs1, d0cmamHi ymosu
ICHy8aHHS.

2. [lesiki enacmueocmi KpugosiiHitiHo2o iHmezpara Il pody.

3. 3adaya npo pobomy curo8o2o noris.

4. ObyucrneHHs KpugoriiHiiHo2o iHmezpana Il pody.

Jlekuin 8.

1. ®opmyna [piHa.

2. Ob4ucneHHs nnowi rniockoi gpieypu.

3. HesanexHicmb KpuegosiHiiHo20 iHmezparny Il pody 8id wrsxy iHmeapygaHHsI.
4. I[HmeepysaHHs No8HUX OugbepeHuiaris.

5. [lomeHujianbHi 6eKMOPHI Mosis.

PN
Nekuia 9. Yucnosi paau.

1. OCHOBHI MOHAMMS Ma 03Ha4YEHHS, 2e0MempPUYHULU ma 2apMOHIYHUU pPSOuU.

2. Bnacmueocmi yucnosux psidie. HeobxioHa ymoea 36ixxHocm.

3. 3Hako0odamHi psiou. [JocmamHi ymosu 36iKHOCMI: 3HaKU ropieHSAHHS ma O3Haka
Lanambepa.

Jlekuin 10.

1. PadukanbHa o3Haka Kouui.



2. IHmeepanbHa o3Haka Kowi. Y3azanbHeHO 2apMOHitHUl psod (psad Lipixne).

INekuis 11.

1. 3Hakornouyepzosi psidu. O3Haka JlelbHiya.
2. 3Hako3MiHHI psdu. Teopema npo abconromHy 36ixxHicmb. Brnacmueocmi 3HaKO3MIHHUX
psiois.

Nekuia 12. dyHKUiOHaNbLHI pagw.

1.03HayYeHHs pyHKUioHanbHo20 psidy. Obnacme 36ixHOCMI. PieHOMIipHa 36iXXHiCmb.

2. lNpasunbHa 36ixHicmb. O3Haka Beliepwmpaca.

3. Teopema npo HerepepsHicmb CyMu PyHKUIOHaIbHO20 psidy. Teopemu rpo rnoYsreHHe
iIHmeepysaHHs i dughepeHUiro8aHHs hyHKUIOHaNbHUX psois.

Nekuia 13. CteneHeBi paau.

1. llepwa meopema Abens. IHmepesarn i padiyc 36i>kHocmi cmerneHegozo psody.
2. [loyea meopema Abens. Bnacmusocmi cmeneHesux psidis.

Nekuia 14. Pag Teunopa.

1. Teopema rpo eduHicmb po3knady byHKUii 8 cmerneHesul pso.
2. HeobxiOHa | docmamHs ymoea po3knady yHKuii 8 psid Telnopa. [JJocmamHs ymoea
36ixkHOCMI.

3. Posknag B cTeneHesi paay dyHKLin e*, sin x, h(l+x).
4. Ob6uyucneHHss mpu2oHOMeMpPUYHUX QbyHKUIU | no2apughmis.
5.  Posknad e cmeneHesuli psd yHkuii (1+ x)*. O64YUCTIeHHs KOPEHIg.

6. HabnuxeHe obyucneHHsi iHmeezparnie. HabnuxeHe iHmMezapygaHHs
oughepeHuyianbHUX Pi6HsIHb 3@ O0MOMO20K cmerneHesux psidie.

Nekuia 15. TpuroHomMeTpUUHI paaum

1. OpmoeoHarnbHi cucmemu ¢byHkuild. Padu @yp'e. @opmynu Ons koegiuieHmig psdy
Qyp’'e.

2. OsHaku 36ixxHocmi psidie ®yp'e. lNpuknadu Ha po3knad pyHKYil 8 psdu Pyp'e.

3.  Posknad e psdu @yp'e napHuUx i HernapHUX byHKUiU.

4. Posknad 8 psdu @yp'e cbyHKuit 3 6yOb-sgKkum rnepioOom i pyHKUil, 3adaHUx Ha
CKiHYeHHOMY iHmepeaarli.

Mepenik (OpPiEHTOBHO) NPaKTUYHUX 3aHATb

KPATHI IHTEIrPAJIN

MpaTtuka 1. MNoBTOpPHI Ta NoABINHI iHTerpanw.

1. OCcHOBHI MOHAMMS ma eracmugocmi M08MOPHO20 IHMezparly.

2. ObyucieHHs1 MO8MOPHUX iHMezpariis.

3. 38’330k nodeitiHo2o0 ma noemopHux iHmezparsie. ObyucrieHHs No08IUHO20 iIHMezparny
8 dekapmosux KoopOuHamax.

MpaTtuka 2.

1. 3amiHa 3MiHHUX 8 nodsitiHOMY iHmezpani. [lonspHa cucmema KoopOuHam.
2. 3acmocyesaHHs noodeituHoe2o iHmeezpasny. O6'em yuniHOPUYHO20 Mina.



PP-3 “KpaTHi iHTerpann”.
MpaTtuka 3.

1. 3acmocysaHHs1 NodeitiHo20 iHMezpary.
2. lNompitHut iHmeeparn. 3MiHa Mex IHmeapysaHHs.

MpakTuka 4.

1. Ob6yucneHHss NompitiHo20 iHmMeaparsny 8 YuniHOpuU4YHUX ma cghepuyHUx
KoopOuHamax

2. 3acmocyeaHHs KpamHux iHmezpariis.
3axuct PP-3.

CneuianbHi 2nasu suw,oi Mamemamuku. EnemeHnmu meopii nons

MpakTuka 5.
1. CkanspHe none. NoxiOHa 3a HarnpsMoM 8eKmopa.
2. [padieHm.
KPUBOJIIHIAHI IHTEIPAJIN
MpakTuka 6.

1. O6buucnieHHsi KpusorniHilHux iHmezaparie | pody, aKuw,o Kpusa 3adaHa 5I8HO,
napamMempu4Ho ma 8 rosisipHitl cucmemi KoopouHam.
2. 3acmocyeaHHSs KpuspoiHitiHUX iHmeezpariie Ipody.

MpakTuka 7.

1. Ob4ucnieHHs KpuspoiHitiHUX iHmeezpariie Il pody: kpuea 3adaHa S8HO, NapamempuUyHO.
2. He3anexHicme 8i0 wnisixy iHmeapysaHHs KpUuspoiHitiHux iHmezapanis Il pody.

MpakTuka 8.

1.©opmyna [piHa.
2. IHmeapysaHHs nosHuUx duchepeHuyiarnis.

Mpatuka 9. MKP-3 yvacmuHa 1 “KpueoniHitiHi iHmezpanu’.
PAagn
Mpaktuka 10. Yucnosi paau.

1.0cHosHi noHsmms. HeobxiOHa ymoea 36ikHOcmi 4Yucriogoeo psdy. Cyma psody.
FreomempuyHul pso.

2. 3Hako0oOamHi psdu.

HdocmamHi ymoeu 36iKHOCMI: O3HaKu MOpieHsIHHSA, O3Haka [anambepa, padukarbHa
o3Haka Kouwii.

MpakTuka 11.

1. SHakonouepzosi psdu. O3Haka JlelbHiya.
2. 3HaKo3MiHHI psdu. AbcorromHa ma ymogHa 36iXKHiCmb



MpakTtuka 12. dyHKUioHanbHi paau

1. Obnacmp 36ixxHocmi. PisHOMipHa 36iXKHicMkb.

2. O3Haka Belepwmpacca.

3. lNoyneHHe iHMezpy8aHHs i OughepeHUyito8aHHsI PyHKUIOHaNbHUX psdie.
CmeneHesi psidu.

1. Teopemu Abens. IHmepean i padiyc 36ixxHocmi cmeneHego20 psidy.

2. Ob4yucrneHHs1 cyMu cmerneHego20 psdy.

Mpakpuka 13. Pag Tennopa.

1. Po3knady ¢yHKuii 8 cmeneHesul psid. Pad Telnopa ma MaknopeHa.

2. HabnuxeHe obyucneHHs iHmezaparis.

3. HabnuxeHe iHmezapysaHHs dugepeHuianibHUX Pi8HSHb 3@ O0MOMO20t0 CmMeneHesux
psiois.

Mpatuka 14. Pag dyp’e.

1. ©®opmynu Ons koegpiuieHmie psdy Pyp'e.
2. Po3sknad e psou @yp'e napHuUX i HernapHUxX yHKuUiU.
Posknad e psdu @yp'e pyHKUil 3 6yOb-gKkuMm repioOom i ¢pyHKyil, 3adaHux Ha

CKiIHYeHHOMY iHmepeaarli.
MpakTtuka 15. MKP-3 yacmuHa 2 “Hucnosi ma ¢hyHKUiOHarbHi psou’”.

5.2. TexHiyHe 3abesneveHHsi: Microsoft Office Word, Google Class, IDroo,
Whiteboard, Zoom, Moodle, 6yab sKke nporpamHe 3abe3nedyeHHa O BUKOHAHHS
rpadpiyHoOro matepiany (3a 6akaHHAM CTyAeHTa).

6. CamocrTinHa poboTa cTyaeHTa
Buan camocTiiHoi po6oTM — onpautoBaHHA NeEeKuinHOro Matepiany, nigrotoBka Ao
ayANTOPHMUX 3aHSATb, PO3B’A30K 3a4a4, BUKOHAHHSI pO3paxyHKOBOI poboTH.

MNMoniTuka Ta KOHTpPONb
7. NMonitTMka HaBYanbHOI AUCLUUNIIIHN (OCBITHLOro KOMMNOHEHTA)

3aHATTA NpoBOAATLCA OHMAWH 3rigHO po3knagy. BigsigyBaHHA 3aHATb He €
000B’A3KOBMM, NPOTE CTyAeHTaM pPeKOMEHAYETbCA BiABiAyBaTW 3aHATTS, OCKiNbku poboTa
NPOTAroOM CEMECTpy B rpyni 3 BuKnavyem € Oinbll sIKICHOH, KpiM TOro CTy4EeH MOXe
oTpMMaTK Bi4NOBIAb Y BUKNaZga4ya Ha NpobnemMHi 3annTtaHHA nigyac 3aHATTA Ta PO3BUHYTU
NOTPIOHI YMIHHA 1M HaBW4KKM, WO nepenbayeHi B rnmobanbHOMY pPO3yMiHHI BUBYEHHS KypCy
«MaTtematnyHmn ananis. YactuHa 3. KpaTHi, KpMBOMiHIMHI Ta MNOBEPXHEBi iHTerpanu,
rapMOHIYHUA aHani3», Ta € OCHOBHOK METOK HaBYaHHS BUISIOMY. AKWO CTYOEHT He
BiOBIQY€E 3aHATTS, ane 3aBaHHA BUKOHYE, BMKNagay MOXe NpoBeCTU YCHy cnisbyciay, wob
YHUKHYTU MOPYLUEHHSA akageMivyHoi 4oOpOoYeCHOCTI, 3rigHO NPUHUMMIB YHIBEPCUTETY LLOAO
akageMiyHoi 4oOpoYeCcHOCTI.

HotpumanHa nonoxeHb «Kogekcy yecTi KMl im. Irops Cikopcbkoro» (po3aginu 2 Ta 3).
CniBnpaus CTydeHTiB Yy po3B’sidaHHi npobneMHMx 3aBAaHb A03BOSieHa, ane Bianosigi
KOXXHU CTYOEHT 3axuliae camocTiHO. B3aemogia cTygeHTiB nig Yac 3aniky KaTeropuyHo
3ab0opoHsAETLCH | Byab-aKka Taka LianbHICTb Oyaoe BBaXaTUCA MNOPYLUEHHAM akageMidHol
A0BpPOYECHOCTI, 3riAHO NPUHLUMNIB YHIBEPCUTETY LWOAO akageMiyHol 40OpOYEeCHOCTI.

[ns nokpaleHHs 3B’AKy CTydeHTa Ta BWKNagaya BCi nekuinHi matepiann (PDF —
dannu Ta Bigeo-3anuc nekuin), poamiwyrotbcs B GoogleClass.



8. Bmnau KoHTpoOno HaBYaHHS CTYAEHTIB

lMomo4Hul KOHMPOIb: EKCNPEC-ONUTYBAHHSA, ONUTYBAHHS 3@ TEMOKO 3aHATTA (YCHIN abo
TecToBin bopMi), cCaMOCTINHI pobOoTU, po3paxyHKoBa poboTa, MoaySibHA KOHTPOSIbHA
poborTa.

KaneHOdapHuli KOHMPOJIL: NPOBOANTLCA OBiYi HA CEMECTP, Ik MOHITOPMHI NOTOYHOIO
CTaHy BUKOHaHHSA CTyQEeHTOM 3aBAaHb 3 JIEKUINHOT Ta NPaKTUYHOT YaCTUH KypCy Ha Yac
atecTauii. AKwo no KoXXoMmy 3 BMAIB 3aBOaHb BUKOHAHO 50% Big MakcumMarnbHO MOXITMBOIO
Ha Yac artecTauii, CTyAeHT BBaXXa€TbCs aTeCToBaHUM. B iHLWIOMY BUMNaaKy B aTecTauinHin
BiJOMOCTI BUCTABNAETbCA «HE aTECTOBAHO».

Cemecmpoeull KOHMPOJIb: EK3AMEH.

Po6o4y nporpamy HaB4YanbHOI gucuunniHu (cunadyc) cknageHo:

e EpbomiHa TemsHa OnekcaHOpieHa, OoUEHT kadeapn maTeMaTuyHoi i3vkM Ta
andepeHuianbHuX piBHAHb PM®, kaHA. i3.-maT. HayK;

o [losaposa OrneHa AHOpiisHa, p[oOUEHT kKadeopn wmaTemaTuyHol i3nMkM Ta
andpepeHuianbHux piBHAHbE PM®, kaHA. di3.-maT. HayK,

o Cmenaxno Ipuna Bacuniena, poueHT kadenpy matemaTnyHoI isuku Ta
andpepeHuianbHux piBHAHbE MO, kaHA. di3.-maT. HayK.

YxBaneHo kadedpolo MaTeMaTudHOl isMkn Ta gudepeHuianbHUX piBHAHL PMO
(npotokon Ne 10 Big 24.06.2026).

MoroaxeHo MeTtoaunyHoto komicieto IATE (npotokon Ne 9 Big 26.06.2026.).



Homaroxk A

IIuTaHHs, 110 BUHOCATHCA HA MOYJbHY KOHTPOJIbHY Po0OTY

1. MoHaTTS yncnosoro psay. YactkoBa cyma, 3anuuwok pagy. Cyma pagy. 36iKHICTb i
PO36iXKHICTb

psaay.

2. OCHOBHi BNacTMBOCTI 30KHMX YMCITOBUX PAaiB.

3. HeobxigHa ymoBa 36iKHOCTI umcrnoBoro psigy. HeobxigHa Ta gocrtaTtHa ymoBa
36KHOCTI

yncnosoro pagy (kputepin Kowwui).

4. O3Haka o’Anambepa.

5. PagukanbHa o3Haka Kolui.

6. IHTerpanbHa o3Haka Kouui.

7. lNepLia Teopema NOPIBHAHHA.

8. [lpyra Teopema nopiBHAHHSA

9. Psian, B AKX 3HaKW YNEHIB CTPOro YeprytoTbes.. Teopema JlenbHiua. Hacnigok

10. MNoHaTTs abcontoTHOT Ta YMOBHOT 36iKHOCTI. Teopema Npo abcontoTHY 36DKHICTb.

11. BnactnBocTti abCcontoTHO Ta YMOBHO 30iXKHUX psdiB.

12. ®yHKuioHanbHUNY psa. PiBHomipHa 36ibxHICTb. Teopema Beneplutpacca.

13. Teopema npo HenepepBHICTb CyMU PYHKLIOHANbHOro pagy.

14. Teopema Npo NOYSieHHe iHTerpyBaHHA (PyHKLiOHaNLHOro paay.

15. Teopema npo no4neHHe gudepeHLitoBaHHA OYHKLIOHANBHOro paay.

16. CteneHeBuin pag. Teopema Abens. Pagiyc Ta iHTepBan 30bKHOCTI CTeneHeBoro
psaay.

17. Teopema npo piBHOMIpHY 30iKHICTb CTeneHeBOro psgy. Teopema npo
HenepepBHICTb CyMun

CTEeNeHeBOro psaay.

18. Teopemu npo nouneHHe guepeHLitoBaHHA Ta IHTerpyBaHHsS CTENEHEBOro psay.

19. Teopema npo HeobXxigHYy Ta OOCTaTHIO YMOBY po3knagaHHa yHKUiT Yy psa
Tennopa.

20. Teopema nNpo JOCTaTHIO YMOBY pO3KnagaHHA yHKUIT Y psa Tewnnopa.

21. TpuroHomeTpuuHun psg Pyp’e. KoediuieHTn dyp’'e.

22. Teopema nNpo JOCTaTHIO YMOBY NoAaHHA pyHKUiT Yepes 1T pag Pyp’e.

23. Pap dyp’e ana napHUX i HENapHUX PyHKLIN.

24. Papg dyp’e ons 2| - nepiognyHoOT OyHKLUi.

25. Pap dyp’e ansa HenepiognyHoi oyHKLUiT, 3a4aHoi Ha nisnepioai.

Honaroxk b

TeopeTUYHi NUTaHHSA, AKi BUHOCATLCS Ha K3aMeH

KpaTHi iHTerpanw.
. 3agaui, AKi NpnBOAATL 4O NOHATTS NOABIMHOIO iHTErpany.
. MoaBinHWM iHTerpan: o3HayYeHHs, iCHyBaHHS Ta OCHOBHI BNacTUBOCTI.
. OB4yncneHHsa NoABINHOrO iHTerpana B AeKapTOBiN CUCTEMI KOOPAMHAT.
. OBumncneHHsa NogBINHOrO iHTerpana B NONSIPHIA CUCTEMI KOOPAWUHAT.
. 3amiHa 3MiHHUX B NOABINHOMY iHTerpani.
. OBumnCneHHs KoopaMHAaT LeHTpa Mac Ta MOMEHTIB iHepLiT NNOCKOi dirypu.
. FeomeTpunyHe BUKOpUCTAHHSA NOABIMHOIO iHTErpany.
. 3agaya, Lo NpnBOAUTL 0 NOHATTS NOTPINHOIO iHTerpany.
. MoTpinHuM iHTerpan: o3HayeHHs!, iCHyBaHHS Ta OCHOBHI BracTUBOCTI.
10 MoTpiHMI iHTerpan B 4eKapTOBiN CUCTEMI KOOPAMHAT | NOro 0BYMUCNEHHS.
11. 3amiHa 3MiHHOT B MOTpiHOMY iHTerpani. O64ncneHHa NOTPINHOroO iHTerpana B
LMNIHOPUYHIN
cuCcTeMi KoopanHar.

O©CooO~NOOPWN=-



12. 3amiHa 3MiHHOI B MOTpiNHOMY iHTerpani. OB4YMcneHHa NOTPINHOro iHTerpana B
chepuyHin

CUCTEMI KoopauHar.

13. KoopanHaTt ueHTpa Mmac Ta MOMEHTM iHepLii NpocTopoBOi obnacrTi.
KpuBoniHinHi iHTerpanw.

. KpuoniHinHui iHTerpan 1-ro pogy. O3Ha4YeHHA, BNacTUBOCTI | PI3UYHUIN 3MICT.

. KpmBoniHinHui iHTerpan 2-ro pogy Noro 03Ha4yeHHs, BNacTUBOCTI | (PI3UYHUI 3MICT.
. OBuncneHHsa KpMBOMiHINHWMX iHTerpanis 1-ro poay.

. OBYMCnEeHHs KPpMBOSIHIMHOIO iHTErpanis 2-ro poay.

. ®opmyna [MpiHa .

. YMOBW He3anexHoCTi KpUBOMNIHIMHOIO iHTerpana Big oopmMu LUASAXY iIHTErpyBaHHS.

. CkangapHe none. MNoxigHa 3a HanpsamMkoM. O3Ha4YeHHSs, BNacTUBOCTI, O6YMNCIIEHHS.

. papieHT, noro BnacTnBOCTI. IHBapiaHTHE O3HAYEHHS rpadieHTy.

. BekTopHe none. BekTopHi niHii BekTopHOro nond. O3HayeHHs Ta BMBEAEHHSA 1X
PIBHSIHb.

10. lNMoTeHuianbHe none. YMoBU NOTEHLINHOCTI. [MoTeHuian Ta Noro 3HaxomKeHHS.

OCooO~NOOOAADWN -~

Yucnosi Ta ¢pyHKULiOHaNbHI paau

1. MNMoHATTS yncnosoro paay. YactkoBa cyma, 3anuwok pagy. Cyma pagy. 36KHICTb i
PO36iXKHICTb

psaay.

2. OCHOBHi BNacTMBOCTI 30>KHMX YMCITOBUX PAaiB.

3. HeobxigHa ymoBa 36iXHOCTI 4yucroBoro psgy. HeobxigHa Ta goctaTtHa ymoBa
36DKHOCTI

yucrosoro pagy (kputepin Kodwi).

4. OsHaka g’Anambepa.

5. PagukanbHa o3Haka Kolui.

6. IHTerpanbHa o3Haka Kouui.

7. MNepwa TeopemMa NOpiBHAHHS.

8. [lpyra Teopema NOpiBHAHHSA

9. Psian, B AKX 3HaKM YneHiB CTPOro 4YeprytoTbes.. Teopema JlenbHiua. Hacnigok

10. MNMoHaTTs abcontoTHOI Ta YMOBHOI 36ixHOCTI. Teopema npo abcontoTHY 30KHICTb.

11. BnactnBocTi abCcontoTHO Ta YMOBHO 30PKHUX paaiB.

12. ®yHKkuioHanbHUNM psa. PiBHomipHa 36ixHICTL. Teopema Beneplutpacca.

13. Teopema npo HenepepBHICTb CyMU OYHKLIOHaNbHOro psay.

14. Teopema npo No4vneHHe iHTerpyBaHHA PyHKLiOHANLHOro psaay.

15. Teopema npo noudneHHe AngepeHLitoBaHHA (PyHKLiIOHANbLHOMO pagy.

16. CteneHeBun psag. Teopema Abens. Pagiyc Ta iHTepBan 36iKHOCTI cTeneHeBoro
paay.

17. Teopema npo piBHOMipHY 30iKHICTb CTENEHeBOro psgy. Teopema npo
HenepepBHICTb CyMun

CTeneHeBOoro psaay.

18. Teopemu Npo nounieHHe AnepeHLitoBaHHS Ta iIHTErpyBaHHS CTENEHEBOro psaay.

19. Teopema npo HeobGXigHYy Ta [OCTATHIO YMOBY pO3KnagaHHA yHKUIT y psag
Tewnnopa.

20. Teopema nNpo JOCTaTHIO YMOBY pO3KrnagaHHA yHKUIT Y psg Tewnnopa.

21. TpuroHomeTpudHun psag dPyp’e. KoediuieHtn dyp’e.

22. Teopema nNpo JOCTaTHIO YMOBY NoAaHHA PyHKUiT Yepes 1T pag Pyp’e.

23. Pag dyp’e ons napHuX i HenapHMX gyHKLN.

24. Pap dyp’e ana 2| - nepiognyHol doyHKuii, 1010,

25. Pag dyp’e ons HenepiognyHoi yHKLUIT, 3a4aHoT Ha niBnepiog;.



JlonaToxk B
Ipuxknan 3apnannsa PP/PT'P

. 3BECTM NOABIMHMIA iHTEI‘paJ'Iff f(x,y) dxdy DO nNOBTOPHOrO [ABOMA
n

&

cnocobamu, AKWo obnacte D obMexeHa NiHiaMKu: x+ y =3, y=(x—1)

. OB4YmMcnuTKM noasiHWIA iHTerpan ffl&xydxdy asoma crnocobamu, AKLWO
n

obnacte D obmexeHa niHiAMK: y =0, y=3x y=4—x.

. OB4YMcnMTM NOABIMHWA iHTerpan ffx‘ (:(15% dxdy, siKWwo obnacte D
Iy

obmexeHa niviamu: y =0, x=+2m, x=2y.
. 3HanTK nnowy obnacTti D, AKa 3afaeTbCA HEPIBHOCTSMM:
p<4, p=41—-cosy).

4

. 3HANTKM Macy nnockoi nnactvHu D {_y=4\f;, y= x=2},

noBepxHeBa rycTuHa sikoi jix, y) = x'y.
. 3HalUTW macy nnockoi mnactHu D: {1 <4x +y <4, y>0, x<0},
noBepxHeBa rycTuHa sAkol u(x, y) = ;
dx + y
. OBYMCnUTU MOTPIMHKMK iHTerpan fff{lﬁx+2} dxdydz, fKWwo obnacTtb
Vv

obmexeHa noBepxHsaMu: x =0, y=10, z=0, x+y+z=1.
. 3HaNTK macy Tina, AKe 3anmae obnactb
V: ¥+ P+7=2 ¥4y =1 z=0 (2>0, BcepeauHi umninapa)

Ta rycTuHa AKoro pu(x, y) = 4z.

. OB4ymcnuTK ob'em Tina, obmexeHoro NOBEPXHAMMU:
x=0, y=0 2z=0, x+y=2 y= Jl——z . 3pobutn cxemaTUIHUIA
PUCYHOK.

10. 3Hantn ob'em Tina, obmexeHoro NOBEPXHAMM:
o: X+y+z=9 o,:2=3x+y) z=0, BMKOPWUCTOBYHYH:

a) nepexig Ao UMNIHOPWUYHMX KOOPAWHAT;
6) nepexig Ao chepuHHUX KOOpAWHAT.



Honarox I

PeiiTuHroBa cucremMa OLiHKH YCHIIIHOCTI CTY/AEHTIB

PenTuHr ctygeHTa 3 HaBYanbHOI Ancumnniim po3paxoByeTbes 3i 100 6anis..
CewmecTtpoBuin penTtuHr (50 6aniB) Ta ekdameHauiiHun pentuHr (50 6anis).

JlekTOp Ha nNepLuoOMy Ta OCTaHHLOMY 3aHATTI NOBIAOMASAE CTYAEHTIB NPO NnaH poboTu B
cemecTpi. Bigeo-nosicHeHHs nnaHy po6oTun, po3miwtyoTbesa B GoogleClass.

1.

CemecTpoBUI PEUTUHT (MPOTArOM CEMECTPY) CKnagaeTbcs 3 6anis, WO CTYAEHT
OTPUMYE Ha NPAKTUYHUX 3aHATTAX, PpO3NoAineHHA 6aniB BiabyBaeTbCA 3a
GayeHHAM BMKNagayva 3 NpPakTUKM.

PekomeHngoBaHi Buan pobit ons ouiHoBaHHA Ganamu:

— poboma nid4ac 3aHAmms (BiANOBiAi Ha 3aHATTAX, CaMOCTINHI poboTn, TecTn B
Moodle a6o GoogleClass) ans nepeBipk/ BMiHHA CTyAeHTa 3aCTOCyBaTU TEOPETUYHI
3HaHHA 0 PO3B'A3yBaHHA NPUKNaaHWX 3aday;

— BUKOHaHHSI MOQYIbHOI KOHMposibHOi pobomu, fika Moxe OyTu nogineHa Ha
YacTMHM 3a OCHOBHUMMM po3finamm Kypcy (Ha OymKy Buknagada). bann mix
YacTMHaMM MOAYJSIbHOI KOHTPOMbHOI poBOTU PO3NOAINATECA B 3anexHOCTi Bif
KiNIbKOCTI Ta CKNagHoOCTI 3aBAaHb (Ha AyMKY BUKNagada).

— BUKOHaHHS ma 3axucm po3paxyHKoeoi pobomu, sika Moxe ByTun nogineHa Ha
YaCTUHWM 3a OCHOBHMMWM pO34inamun Kypcy (Ha OyMKy BUKnagaya).

CTyaeHT NOBMHEH 34aTu po3paxyHKoBY pobBOTY He Mi3Hille HiX 3a TUXKAEHb A0
eKk3ameHy, Wob Buknagay 3mir nepesipnTy Lo poboTy i CTyAeHT MaB 3Mmory ii
3aXUCTUTN. AKLLO CTYAEHT HE BUKOHYE L0 BUMOTY, TO BiH O €K3aMeHy He
AonyLieHu (OCKiNbKN He BUKOHYETLCHA OHa 3 YMOB JOMNYCKY 0 €K3aMeHY).

3aranbHa cucTemMa OLiHIOBaHHSA BUKOHAHUX CTYAEHTOM 3aBAaHb:

— «BiAMIHHO» — NoBHa BignoBiab (He MeHLwe 95% noTpibHoI iHpopmaLii);

— «gobpe» — gocTtaTHLO MOBHa BiANoBiAb (He MeHwe 75% noTpibHOI iHopmali),
abo noBHa BigMoBigb 3 HE3HAYHMMWN HETOYHOCTAMMU;

— «3afo0BiflbHO» — HernoBHa BignoBiab (He MeHwe 60% noTpibHOI iHpopMmaLil) Ta
He3Ha4Hi MOMWUITIKU;

— «He3aJoBiflbHO» — HeMae MpaBuibHOI iael po3B’a3aHHA 3agadvi abo 3agaya He
po3B’A3aHa 30BCiM.

Ek3ameH. Ex3ameHauiniHmin pentunr — 50 6anis..

Ymoeu Oornycky 0o eksameHy: 60% ouiHkn 3a MKP, 3apaxoBaHa po3paxyHKoBa
poboTa, cemecTpoBui penTuHr He MeHwe 30 6anis,
3apaxoBHi (BUKOHaHi Ha 60%) BCi poboTn cemecTpy.

AKLLO CTyAEeHT OTpMMaB JONYCK A0 eK3aMeHy Ta NPOoTSAroM ceMeTpy BUKOHAB BYACHO
Ta Ha 260% 3aBOaHHA NEKUIMHOro KypCy: KOHCreKkm JieKyili (OCHOBHI O3HAYeHHS,
Teopemu, BnactueocTi (6e3 pgoBefdeHHs)), camocmilHi pobomu, TO KNOMY
NPOMOHYETHLCS OLjiHKA.

AKWO CTyOeHT He NOrofXyeTbCs i3 3anponOHOBAHOK OLiHKOK, abo ouiHKa He
BnxoamTb 60 6aniB, TO BiH NMLLE eK3ameHaUilnHy poboTy.

EksameHauinHa poboTa poboTa cknagaeTbCs 3 2 TEOPEeTUMYHUX 3anuTaHb Ta 3
npakTM4yHMX 3aBdaHb. Bci 3aBgaHHa oudiHwowTbes no 10 ©GaniB. Ek3ameH
g8i0bysaembCsi YCHO 8 pPexXuMi 8i0e038’a3Ky 32i0HO 3 po3knadom. [Ana 6Ginbuw
00'EKTUBHOT OLiHKM PIBHA NIArOTOBKM CTyAeHTa ek3aMeHaTOpoBi HadaeTbCHA NpaBo
3ajaBaTu JOAATKOBI MATAHHA B MeXax HaB4YanbHOI Nporpamu.



Tabnuusa BiANOBIOHOCTI penTUHIoBMX 6aniB OUiHKaM 3a YHIBEPCUTETCHKOLO LLKaso:

Kinbkicmp 6arie OujHKa
100-95 BiamiHHO
94-85 Hyxe nobpe
84-75 Hobpe
74-65 3a00BinNbLHO
64-60 JlocTaTHbLO

MeHwe 60 HesapgosinbHO
He BuKoHaHi ymoBU He nonylieHo
A0NycKy




