Kadeppa matemaTtuuHoi
disnku Ta gudepeHuianbHux
piBHAHDb

u HayioHanbHUM TEXHIYHMK YHIBEPCUTET YKpaiHu
«KWUIBCbKUW NONITEXHIYHUWA IHCTUTYT
g imeHi ITOPA CIKOPCbLKOIO»

A

BULLA MATEMATUKA. YHACTUHA 2. AUPEPEHUIANIBHE TA
IHTEFPAZIbHE YUCNEHHA ®YHKLIT BATATbOX 3MIHHUX.
NUSEPEHLIIANIbHI PIBHAHHSA
Pob6oua nporpama Has4yanbHoi gncumnniim (Cnnabyc)

PeKBi3anTK HaBYa/IbHOI AUCLUUNIHN

PiBeHb BMLL,Oi OCBiTH
Fany3b 3HaHb
CneuianbHicTb

Mepwuii (6akanaepcoKuii)
13 MexaHi4Ha iHMceHepis
131 npuKknadHa mexaHika

Asmomamu3o08aHi ma pobomu308aHi MexaHiyHi cucmemu;
JuHamika i MiyHicme MAWUuH;

KoHcmpyrtoeaHHA ma Ou3aliH MAWUH;

TexHonozii s8upobHUUMEa nimanbHUX anapamis;
TexHonoz2ii MauwiuHobyOy8aHHs

OcBiTHA nporpama

Cratyc gucumnniim HopmamusHa

dopma HaBYaHHA 04YHa(0eHHa)
Pik niarotosKku, cemectp 1Kypc, secHAHuUl cemecmp

8,5 kpedumu EKTC (255 200uH), 3 HUX neKyii 72 200UH, MPAKMUYHI 3aHAMMA 72
200UH, camocmiliHa poboma 111 2o0uHa

O6car aucuunninm

ExksameH/
MoodynbHa KoHmpoasHa poboma, Po3paxyHkoea poboma

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axoau

Po3Kknap, 3aHATb 32i0H0 3 po3Kaadom Ha calimi yHisepcumemy
http://roz.kpi.ua

YKpaiHceKa

MoBa BUKNafaHHA
Jlekmopu ma 8uKnaoayi MPAKMUYHUX 3aHAMb Kageopu mamemamuyHoi i3uKu
ma ougepeHyianbHux pieHAHb

https://mph.kpi.ua/osobovij-sklad.html

IHpopmauis npo
KepiBHUKa Kypcy /
BMK/NagauyiB

Bu3sHa4aemoca 1eKMopoM 8i0nosiOHol yacmuHu Kypcy (MocunaHHA Ha
ducmaHuyitiHuli pecypc 8 Moodle, Google classroom, iHghopmauiliHi pecypcu
bibniomeuyi yHisepcumemy ma Ha calimi Kageopu, mouwyo)ma 0o800umscs 00
gidoma cmydeHmie Ha nNepuiomy 3aHAMmi

Po3mileHHA Kypcy

Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

HaBuanpaa muctmmiina «Bumma matemaruka. Yactuna 2. [ludepeHiianbHe Ta iHTeTpajabHe YUCICHHS
¢yHkuii 6aratbox 3MiHHUX. J{nepeHiianbHi piBHIHHS € APYTOl0 YaCTUHOIO 000B’SI3KOBOT KOMITOHEHTH
«Buma MaremaTuka», 00 BXOAWTh 1O LHUKIY MpoQeciiiHoi MiAroTOBKM OakanaBpiB BiANOBITHOL
OCBITHBO-TIpOeCiitHOT mporpamu 3a crerianbHicTio «131 [Tpuknaana MexaHikay.

MeTo10 HaBYABHOI TUCHUIUIIHKA € (JOPMYBaHHS Y CTYAEHTIB 310HOCTEH 0 BOJOJIHHSI OCHOBHHUMH
HOHATTSIMH Ta METOAAMHU TEOPil IHTErpaIbHOTO YMCIEeHHS (QYHKIIT OHI€T 3MIHHOT, TU(epEeHIIIaTbHOTO Ta
IHTErpaylbHOrO 4YHCIeHHS (QyHKLIi 0ararboX 3MIHHUX, KpaTHUX, KPUBOJIIHIMHUX Ta MOBEPXHEBUX
IHTerpajiB, €JNeMEHTIB Teopii NoJsA, 3BHYAHHUX JU(EepeHIiaTbHUX pIBHAHb, BUKOPHUCTOBYBATH
TEOPETUYHHI MaTepiai sl pO3B’SI3aHHS THUITOBHX 33Ja4 3 JaHUX TEM; 3aCTOCOBYBATH OTPUMAaHI 3HAHHS,
YMIHHA Ta HaBUKHM JJIs PO3B’A3aHHS NPHUKIAJHUX 3a]ad MaT€MaTUKH, MeXaHiKu, (I3MKM Ta y CBOIH
MOBCSAKACHHIN TPAKTUYHIN MISUTBHOCTI; 0 CAMOCTIMHOTO BUKOPHCTAHHS Ta BUBYEHHS MaTE€MaTUYHOT
JiTepaTypu Ta IHIMX 1HQOPMAIIHHUX Kepell.


https://osvita.kpi.ua/index.php/131_OPPB_ARMS
https://osvita.kpi.ua/index.php/131_OPPB_DMM
https://osvita.kpi.ua/131_OPPB_KDM
https://osvita.kpi.ua/index.php/131_OPPB_TVLA
https://osvita.kpi.ua/index.php/131_OPPB_TM
https://mph.kpi.ua/osobovij-sklad.html

3aBJaHHs HAaBYAJIbHOI AMCLUILTIHU MOJISrae y GopMyBaHHI y CTYJCHTIB HACTYITHUX 3aTHOCTEH:
3riIHO MATPU Ui BiAMOBIIHOCTIi MPOrpaMHUX KOMIIETEHTHOCTEH

— 3a2a71bHi KOMNEMeHmHOCMI.

3K1. 3naTHIiCTh 10 aOCTPaKTHOTO MUCIICHHS, aHAJI3Yy Ta CHHTE3Y,

Gaxosi KomnemeHmHoCmi.

®OK1. 3gaTHiCTh 10 aHANI3y MaTepialliB, KOHCTPYKIIIA Ta MPOIIECIB Ha OCHOBI 3aKOHIB, TEOpii Ta

METO/iB MaTeMAaTUKH, TPUPOJHUYHNX HAYK 1 MPUKIATHOT MEXaHIKH.

[Ticns 3acBO€HHS HABYAIBHOI JUCIHUIUIIHU CTYJEHTH MAaOTh IPOAEMOHCTPYBATH TaKi pe3yJibTaTh
HaBYAHHS:

3riIHO MATPHLi BiAMOBIIHOCTI MPOrpaMHMX pPe3yJbTATiB HABYAHHS B OCBITHil nmporpami

PH1. Bubupatu Ta 3acTOCOBYBaTH JJIsg PO3B’s3aHHS 3aJlady NPHUKIAJAHOI MEXaHIKM TpUIATHI
MaTeMAaTHYHI METOJIH,

— 3HaHHSA: TIOHATTS HEBHM3HAYCHOTO Ta BHU3HAUEHOTO IHTErpajiB, iX BIACTUBOCTEH Ta
3aCcTOCYBaHHS; NudepeHIiaibHe YUCIeHHS (QYHKIM 6araThb0X 3MIHHHMX; OCHOBHI BJIACTUBOCTI KpaTHUX,
KPUBOJIHIMHUX 1 TOBEPXHEBUX IHTETPaJiB Ta iX 3aCTOCYBaHHs; OCHOBHI IOHSTTS TEOpii MOJS; OCHOBHI
METO/IY 1HTeTpYBaHHS 3BUYAWHUX NU(DepeHIiaIbHUX PIBHSHb;

YMiHHSI: 3HAXOJUTH HEBU3HAYEHI IHTETpajiu, OOYMCIIOBATH BU3HAUYEHI IHTErpasid; 3HAXOAUTHU
noxijHi Ta mudepeHmiany (yHKIIl 0araTbOoX 3MIHHMX Ta BHKOPHUCTOBYBATH IX ISl PO3B’SI3yBaHHS
NPAKTUYHUX 3aBJaHb, OOYHMCIIOBATH MOJIBiiHI, MOTPiiiHI, KPUBOIIHIMHI 1 MOBEpPXHEBI IHTErpalu Ta
3aCTOCOBYBAaTH IX 10 3aJad IeoMeTpii Ta MEXaHiKH; BHKOHYBATH oOIepamii 3HaXOHKEHHS OCHOBHHX
XapaKTePUCTHK MOJS Ta BUKOPUCTOBYBATH iX MPHU PO3IIIANl MPUKIAAHUX 3a7ad; 3HAXOJUTH PO3B’SI3KU
TuQepeHIiaTbHIX PIBHAHB Ta CUCTEM JU(EpEeHIIATBHUX PIBHIHD.

— JI0CBi/l: HAaBUUTHCS TPAIIOBAaTH CAMOCTIHO 3 HaBYAJILHUMH MOCIOHMKAMHM, TOBIHUKAMHU Ta
1HIIIOI0 HaBYAIBHOIO JIITEPaTypOr0; BMITH 3aCTOCOBYBATH HaOyTi 3HAHHS 3 MATEMAaTUKH JI0 PO3B’A3yBaHHs
PI3HOMAaHITHUX 3a7a4.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA CXeMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpPamoto)

Hapuanpnaa auciumiina «Buma matemaruka Yactuna 2. J{udepenmianpHe Ta iHTErpaibHE YNCICHHS
byHkIii 6arateox 3MiHHUX. J{udepeHItianbHi piBHAHHA» BUKIATAETHCA B IPYTOMY CEMECTPI 1 € JOTTYHUM
MIPOJIOBKEHHSM TOTepeIHbO1 yacTuHu «Buiia matematuka Yactuna 1. [ludepenuianbue Ta iHTErpagbHe
yrciaeHHs (QyHKUIi o/HIeT 3MIHHOI» Ta 3abe3mneuye HacTymHY yacTuHy «Buia maremaruka Yactuna 3.
Pamu. Teopist pyHKIIT KOMIUIEKCHOT 3MIHHO1», sIKa BUBYA€ThCS B TPETbOMY ceMecTpi. JlaHa qucuurutina
3a0e3neuye Taki qucHuILIiHL, K ««Teopernuna mexanika», «[HpopmaTukay, «MexaHika piAMHH 1 Ta3y»,
«/letani MamMH 1 OCHOBU KOHCTPYIOBAHHS» 3T1JTHO CTPYKTYPHO-JIOTIYHOI CXE€MH BiANOBIAHOT OCBITHBO-
npogeciiiHol porpamu.

3. 3micT HaBYaNbHOI gUCUUNNIHU
Po3nin 3. InterpanbHe yncieHHs pyHkuii ogHi€l 3MiHHOI (IPO0BKEHHS).

Tema 3.2. OCHOBHI METOJIM IHTEIPYBAaHHA: METO/ OE3MOCEPEAHbOT0 IHTErPYBAaHHS, METO] BHECEHHS Mij
3HaK audepenIiiana, METo ] IHTerpyBaHHs YaCTUHAMU, METO/ 3aM1HU 3MIHHO].

Tema 3.3. [HTerpyBaHHs palllOHAIbHUX, IppalllOHAIBHUX 1 TPUTOHOMETpUYHUX (QyHKLIN. [HTerpanu, mo
HE BUPaKAIOTHCS Uepe3 eleMeHTapH1 PyHKIIi.

Tema 3.4. 3agaui, 1m0 NPUBOIATH 10 BH3HA4YCHOro iHTerpana. O3HAdYeHHs Ta yMOBHU ICHYBaHHS
BU3HAYEHOT0 iHTerpaia. BracTuBOCTI BU3HAYEHOro iHTerpaa. IHTerpasn i3 3MiHHOIO BEPXHBOIO MEKEIO.
®opmyna HeroTona-Jleibnina. MeTtoau oOunciieHHs BU3HAYCHUX 1HTETPaTiB (METO BHECEHHS ITiJT 3HAK
nudepenIiany, iHTerpyBaHHsa YaCTUHAMU, METOJ1 3aMiHU 3MiHHOT). HeBnacHi interpanu I Ta Il pony.
Tema 3.5. 3actocyBaHHs BU3HAu€HOTo iHTerpana. OOuucieHHs Iionl iockux ¢iryp. JomxkuHa Ayru.
0O6’em Tina. [Tnoma noBepxHi obepranns. [lepma i npyra Teopemu Ilanna — I'ynpaena.

Po3nin 4. Iudepenuianbue unciaeHns: GyHkuin 6ararbox 3MiHHHUX.

Tema 4.1. ITousaTTs QpyHKuii 6ararbox 3MiHHUX. ['paHuist GyHKIT 6araTbox 3MiHHHX.

HenepepBHicTh ¢yHKIIIT 6araTb0X 3MIHHUX.

Tema 4.2. YacTunHI NoxiaHi Ta nudepeHiiiioBaHICTh QyHKIIT 6araTboX 3MiHHUX. YacTHHHI MOXiJTHI
BUIIIAX TIOPSJIKIB.



Tema 4.3. TloBuuil mudepenmian QyHkUii 6araTboX 3MIHHHX Ta HOTO 3aCTOCYBAaHHS /10 HaOMMKEHHX
obuncnens. Judepenmiasm Bummx nopsankiB. Iloximaa ckmageHoi ¢yskmii. IloBHa moximgHa.
[uBapianTHICTH popMU OBHOTO qudepeniiana. udepeniuiroBanns HesIBHOT (PYHKIII.

Tema 4.4. JloTn4Ha IJIOIMMHA Ta HOPMadb J0 MOBEpxHIi. I'eoMmerpuunuii 3micT audepeHItiaia QyHKIii
nBox 3MmiHHHX. @opmyna Teitiopa ans ¢yHkuii qBOX 3MiHHHX. JIoKanmbHI eKCTpeMyMH (QYHKIIT ABOX
sminHuX. Haitbinbie 1 HaitmeH1ie 3HaueHHs QYHKIIT ABOX 3MIHHUX. Y MOBHHH €KCTPEMYM.

Po3nin 5. Kpartni inTerpaiu.

Tema 5.1. O3HaueHHS MOABIMHOIO 1HTErpajga, yMOBU HOTO iICHYBaHHS Ta BIACTHBOCTI. ['eoMeTpuyHuii Ta
¢bi3uunaMi 3MicT. OOUKCIICHHS IMOJIBIMHOTO IHTETpaJla B IEKAPTOBUX KOOPIMHATAX.

Tema 5.2. 3amiHa 3MiHHUX y NojBiiiHOMY iHTerpaii. IloaBiiHMI iHTErpan y MOJSPHUX KOOPAHWHATAX.
3acTocyBaHHsI MOJIBIHOTO 1HTETpaia JI0 3a7a4 reoMeTpPii Ta MEXaHIKH.

Tema 5.3. O3nHaueHHS MOTPIKHHOTO IHTErpaja, YMOBH HMOro iCHyBaHHA Ta BIACTUBOCTi. OOUYUCICHHS
MNOTPIHHOIO 1HTErpaja B IEKapTOBUX KOOPAUHATAX.

Tema 5.4. 3amina 3MiHHUX y MOTpiliHOMY iHTerpami. Lluninapuyuna ta chepuyHa cucremMa KOOpAHMHAT.
OO0uwuCIIeHHs TOTPIMHOTO IHTEeTpayia B IWIHAPUYHIN Ta chepuUHill cucTeMaxX KOOpJIWHAT. 3aCTOCYBaHHS
NOTPIMHOTO 1HTETpasa 10 3a/1a4 reoMeTpii Ta MexXaHiKu.

Po3zain 6. KpuBoJiniiini inTerpanu.

Tema 6.1. IIoHATTS KPHBOJIHIMHOTO IHTETpaja mepumoro poxay (mo moexkuHi xyru). OO4mMciIeHHS Ta
3aCTOCYBAaHHS KPUBOJIHIMHHUX 1HTETpalliB MEPILIOTO POy .

Tema 6.2. [ToHATTS KPUBOJIIHIHHOTO iHTErpana APyroro poay (1o KOOpAMHATAX), HOro (Hi3MYHHIA 3MICT.
OO0uucieHHs Ta 3aCTOCYBaHHS KPUBOJIIHIMHUX 1HTETPaJiB APYroro poay.

Tema 6.3. 3B’5130K MK KpUBOJIIHIHHIMH IHTETpaJlaMH IepIIoro i apyroro poay. ®opmyna ['pina. YMoBu
HE3aJIe)KHOCT1 KPHUBOIIHIHHOTO 1HTerpana Big ¢GOpMU NUIAXY IHTETpyBaHHS. [HTerpyBaHHS MOBHHUX
mudepenmianis. [lepsicHa pyHKIis.

Po3ain 7. IloBepxHeBi inTerpau.

Tema 7.1. IloBepxHeBi iHTETpajay MEPIIOTO POAY: O3HAYCHHS, YMOBH iCHyBaHHSA, oOuucieHHs. Jleski
3aCTOCYBaHHS NOBEPXHEBOr'O IHTErpajia Mepuoro poay.

Tema 7.2. IloBepxHEBi IHTerpajmu Jpyroro poay: O3HAYEHHS, YMOBH ICHYBAaHHS, BJIACTHUBOCTI,
o0uMciIeHHs. 3B’ 130K MK IOBEPXHEBUMH 1HTErpajaMy IEPIIOro i Jpyroro posy.

Tema 7.3. ®opmyna Octporpanacekoro — [Nayca. @opmyna Ctokca. Jlesiki 3acTOCYyBaHHSI ITOBEPXHEBOTO
1HTerpaja Jpyroro poay.

Po3aia 8. EsiemenTu Teopii moss.

Tema 8.1. OCHOBHI MOHATTS TeOpii MOJISA: CKAJsIPHE, BEKTOPHE, CTalllOHapHe, Iiocke noje. [Ipukiaay ta
3HAXOJ[KEHHS PI3HUX TOJIIB.

Ckanspue none. [loBepxHi Ta miHii piBHs. [loxinHa 3a HanmpsiMKoM. ['pajiieHT cKaJipHOTo Mo Ta HOro
BJIACTUBOCTI.

Tema 8.2. Bekropne mnone. Bextopni minii nons. Ilotik BekropHoro mnoms. [loHATTS nuBepreHumii
BEKTOPHOTO TIOJIS.

Tema 8.3. [ToHATTS LMpKyJIALIT Ta poTOpa BekTopHOTo nojs. Teopema Octporpazcbkoro-I'ayca. Teopema
Crokca. BekropHe ¢hopMyTtoBaHHS IIUX TEOPEM.

Tema 8.4. Omnepatop [I'aminbrona. [ludepenuianbHi omepauii mnepmoro mopsiaky. IlpaBuma miit.
IarerpanesHi popmynu. JudepenmianbHi oneparii Jpyroro Nopsaxy.

CrienianbHi TUIH TIOJTIB Ta 1X BHacTuBoCTI. [loTennianpHi momns. ConeHoiganbHi mos. ['apMoHiuHi Toms.

Po3ain 9. Indepenuiaibhi piBHSHHS NePHIOro NOPSIAKY.

Tema 9.1. 3aranpHi MOHATTSA Ta o3HaueHHA. 3amada Komri. ['eomerpuunuii 3MicT audepeHIialbHOTO
PIBHSIHHS Tepiioro mnopsiaky. JudepenuianbHi piBHAHHA 3 BIIOKPEMITIOBaHMMH 3MIHHUMH. OIHOpPiAHI
TuQepeHIiagbHi piBHIHHS.

Tema 9.2. Jliniiini audepeHianbHl pIBHAHHS MEpIIOro NOpsAAKY. PIBHSIHHS, K1 3BOJAATHCS 10 JIHIHHUX.
PiBusnHs bepuyi.

Po3nin 10. AudepenniajibHi piBHIHHS BUIIUX NOPSAIKIB.

Tema 10.1. IudepenuianbHi piBHAHHS BUIUX TOPSJIKIB, K1 JOMYCKAIOTh 3HUKEHHS MOPSIIIKY.

Tema 10.2. JlinifiHi onHOpigHl AudepeHLianbHl PIBHAHHA Jpyroro mnopsaxky. JliHifiHO 3anexHi Ta
He3asexHi cucteMu QyHkiii. Busnaunuk Bporcbkoro. [ToHATTS pyHIaMEeHTaNbHOT CHCTEMH PO3B’SI3KiB.



Teopema mpo CTPYKTYpy 3araabHOTO PO3B’S3KYy JIHIHHOTO OJHOPIAHOTO AMQEPEHIIaTHbHOTO PIBHSHHS
npyroro nopsnaky. JIiHiHI omHOPiAHI AU(EpeHITiabHI PIBHAHHS N —TO MOPSAKY.

Tema 10.3. JliniiiHi ogHOpPiAHI AMdeEpeHITIaNbHI PIBHIHHS APYroro MOpsAKY 13 CTAIMMH Koe]illi€eHTaMu.
XapakTepuCTUYHE PIBHAHHSA. 3arajdbHUi po3B’a30K. JIiHiHI 0HOPIAHI qudepeHIiaabHi piBHAHHS N —T0
MOPSIKY 13 CTATUMU KOSPII[iEHTaMHU.

Tema 10.4. JliniiiHi HeoaHOPiAHI AUdEpeHITianbHI PIBHIHHS APYroro nopsaky. Teopema mpo CTPyKTypy
3arajlbHOTO PO3B’SA3KY JIHIMHOTO HEOAHOPIAHOTO Au(epeHLianpHOoro piBHAHHA. MeTox Bapiamii
JTOBLILHUX cTaNuX (MeTon Jlarpanxka).

Tema 10.5. Jliniiini HeomHopigHi audepeHUianbHI PIBHSHHS JAPYroro TMOPSAAKY 13 CTaIUMU
Koe(ilieHTaMu Ta CHEIialbHOK MPaBO YacTHHOW. JIiHIHHI HEOMHOPIAHI AudepeHIliaabHl PIBHIHHS
N —T0 MOPSIIKY 13 CTAMMHU Koe(ilieHTaM1 Ta CHEIialbHO0 MPABOI0 YaCTHHOIO.

Tema 10.6. Cucremu audepeHIialbHUX PIBHSAHb: OCHOBHI IMOHATTS Ta o3Ha4eHHSA. HopmanbHi cuctemu
piBHsHB. CHcTeMH JTiHIHHUX qUQepeHIiaTbHIX PIBHSAHB 13 CTaIMMHU KOoe]ilieHTaMu.

4. HaBuyanbHi maTepianu Ta pecypcu

PexoMenaoBaHa Jiiteparypa
baszoBa

1. T'epacumuyk B. C. Buma marematuka. [loBHHIi Kype y mpukiianax i 3agavax. JliniitHa it BekTopHa
anrebpa. AHanitTuuHa reomerpis. Beryn no maremaruynoro ananizy. JudepenuiaabHe YUCIESHHS
¢byHKuii onHiel Ta 6aratbox 3MiHHUX. [Tpuknaani 3agadi : HaBd. nocid. / B. C. I'epacumuyk, I'. C.
Bacwibuenko, B. I. Kpasnos. — Kuis : Kauru Ykpaiaun JIT/I, 2014. — 578 ¢. — 3000 mip. — ISBN
978-966-2331-03-5.

2. Tepacumuyk B. C. Buma matemaruka. [loBHui Kypc y mpukianax i 3amadax. HeBuzHaueHwHid,
BU3HAYCHUH Ta HEBIIACHI IHTerpaiu. 3BUYaiHi nudepeHnianbHi piBHAHHA. [IpukmanHi 3amadi :
HaBy. noci6. / B. C. I'epacumuyk, I'. C. Bacunpuenko, B. 1. KpaBnos. — KuiB : Kuuru Ykpainu
JITA, 2014. - 470 c. — 3000 np. — ISBN 978-966-2331-05-9.

3. Jy6oBuk B. I1. Buma matemaruka : HaBd. moci0. ajs CTy[. BUIl. HaB4. 3aknais / B. I1. /IyOoBuk,
I. I. FOpuk. — 4-te Bua. — K. : Irnatexc—Ykpaina, 2013. — 648 ¢. — 500 np. — ISBN 978- 966-
97049-3-1.

4. XKypascpka I'.B. MeroauuHi BKa3iBKM Ta BaplaHTH THUIIOBO-PO3paxyHKOBUX poOIT. Kpathi
inTerpany/ Yknaa.: I'. B. XKypasceka, I. M. Konacs, I'. M. Kynuk, H. B. Pea, H. B. Crenanenko
88 c.—K.: HTYVY«KIIl», 2015.(enexTpoHHe HaBYajbHE BUJaHHA) - Pexxum gocTymy:
http://ela.kpi.ua/handle/123456789/27852

5. XKypasceka I'.B. MeroauuHi BKa3iBKM Ta BapiaHTH THUIIOBO-PO3PAaXyHKOBHMX pOOIT 3 BHILOL
matematuku. [loBepxuesi inTerpanu. Teopis nons / Yknan.: I'.B. XKypascbka, .M., Konace, I'.M.
Kynuk, H.B.PeBa, H.B. Crenanenko - K.: HTYY«KIIl», 2015. 67 - c. EnextponHi pecypcu:
http://ela.kpi.ua/handle/123456789/27853

6. Komace IM. [ludepenuianeHi piBHsSHHA. HaBuanbHMi MOCIOHMK JUIi  IHXEHEPHHUX
cnemianbHOCcTeN [EnexkTpoHHuil pecypc]: HaBu. mocib. ans crya. cnemianbHocTi 131 «IIpuknaana
mexanikay / KIII im. Irops Cikopebkoro ; ykaan.: I. M. Konace. — Enextponni TekcTosi aanHi (1
¢aiin: 2504 Koaiit). — Kuis : KIII im. Irops Cikopcskoro, 2018. — 126 ¢.— Pexum noctymy:
http://ela.kpi.ua/handle/123456789/23638

JlonaTkoBa

7. Hyaxin, M. €. Buma maremaTuka : HOiAPYYHMK JUIs 3700yBayiB CTymeHs OakaiaBpa 3a
1mKeHepHuMu crienianbHocTsiMu / M. €. yaxkin, O. 1O. [roxenkona, . B. Cremaxuo ; KIII im.
Irops Cikopcwkoro. — Enektponni TekcroBi gaHi (1 dain: 10,96 Moaiit). — Kuis : KIII im. Irops
Cikopcbkoro, 2022. — 449 c. — Pexum goctymy: https://ela.kpi.ua/handle/123456789/51064

8. 3aiiues €. I1. Buma mMatemaruka: iHTerpajgbHe YMCIeHHS (QYHKIIH oaHIeT Ta 6araTboX 3MiHHUX,
3BUUaiiH1 JudepeHuiaabHl piBHIHHS, paau: HaBd. nocib. / €. I1. 3aitnes. — K.: Anepra, 2018. —
608 c.

9. Kymmmk-/IuByneceka O.l. HaBuanmbHmit mociOHMK «Bumia maremarnka: [HTerpagpbHe YMCIICHHS
¢byHkuii oaniei 3mMiHHOI. J{udepeHiianbHi piBHIHH» A CTYACHTIB TEXHIYHUX CHEliaTbHOCTeH /



http://ela.kpi.ua/handle/123456789/27852
http://ela.kpi.ua/handle/123456789/27853
http://ela.kpi.ua/handle/123456789/23638
https://ela.kpi.ua/handle/123456789/51064

Vxi. I'M. Kynuk, O.1. Kymuk-/lusynsceka, H.B. Crenanenxo, H.IT. fApema - K.: HTYY «KIII».
- 2016.-278 c.

Inpopmaniiinmii pecype

10. XKypascbka I'.B., Kapnamoxk T.O., Konace 1. M. Jlucranmiitnuii kypc “Buia maremaruka 2.
Hudepenuianpie Ta iHTerpadbHe 4YMcieHHsA (yHKOii Oarathox 3MmiHHHX. Judepenuianbhi
piBHsHHS [T OakanaBpiB 1-ro kypcy cremianbaocti 131 Ipuknagna mexanika // 29,2 M6 (44,3
ym.ap.apk.). Kuis: HTYVY«KIII im. Irops Cikopcbkoroy, 110, 2022. (inpopmauiiinuii pecypc
(e7IeMeHT) CHCTEMH TUCTaHIIHOrO HaBuaHHs Ha Gas3i muatdopmu JIH «Cikopchkuiiy) — Ampeca
PO3MIIIIEHHS:
https://do.ipo.kpi.ua/course/view.php?id=4275

HaB4anbHUMA KOHTEHT
5. MeToauKa onaHyBaHHA HAaBYa/IbHOI AUCLUNNIHU (OCBITHDOTO KOMNOHEHTA)

Meroauka BHBUEHHS [AHOI AWCIHMIUTIHM € TPAIUIIHHOIO: HA JEKIISX IOJAETHCS TEOPETHUHUIN
Mmarepiajl Ta HaBOJATbCA HPUKIAAM PO3B’SI3yBaHHA OCHOBHHMX TeMaTHMYHMX 3ajad. Ha mpakTuyHux
3aHATTAX CTYJCHTHU OINPALbOBYIOTh TEOPETUYHUHN Ta MPAKTUYHHUIA MaTepiall, po3B’sI3yr0uH 3ajadi, MoaioHi
JI0 PO3MIAHYTHUX Ha Jekuisx. /g camocTiiiHOi poOOTH Ta Kpalloro 3acCBOEHHS MaTepialy CTyAEeHTaM
3aJal0ThCSl JIOMAIHI 3aBJaHHS Ta IHIWBIAyalbHI 3aBIaHHS PO3paxyHKoOBOi pobotu. IlepeBipka piBHS
3HaHb Ta 3aCBOEHHs MaTepialy NPOBOJUTHCA 3a JONOMOIOK PI3HOMAHITHUX KOHTPOJIBHUX 3aXOJiB:
TEMAaTUYHI KOHTPOJIbHI POOOTH, EKCHpec-KOHTPOJIbHI, MATEeMaTHYHI AUKTAHTH, BUKOHAHHS Ta 3aXHCT
pO3paxyHKoBOi po6oTu. OIIHIOBAHHSA TaKUX POOIT MPOBOJUTHCS Y BIAMOBIAHOCTI A0 MOJOKEHHS IMPO
PEUTHHTOBY CHCTEMY OI[IHIOBAHHS YCITIIIHOCTI CTYICHTIB 3 JaHOI TUCIUILIIHH.

Jlexkuiiini 3aHATTH

Ne Ha3Ba Temu siekuii Ta nepenik OCHOBHUX MUTaHb
3/l (Tepenik AMJaKTHYHUX 3ac001B, MOCHIAHHA Ha JiTepatypy Ta 3aBganas CPC)
1 OCHOBHI MeTOIW IHTETPYBaHHSA: METOJ O€3MOCEPEeIHHOr0 IHTETPYBaHHS, METOJ BHECCHHS

1111 3HAK AudepeHIfiaga, MeTo | IHTErpyBaHHs YaCTUHAMHU, METOJI 3aMiHU 3MIHHOI.

[aTerpyBanHs BUpa3iB, M0 MICTATh KBaAPATHUNA TPUUICH.

3 InTerpyBanHs panioHalbHUX (QYHKUIN. [HTerpyBaHHs eleMEeHTapHUX palioHaJIbHUX JIPOOiB.
Merton HeBU3HAUEHUX KOoe(]ilieHTIB. MeTo/] OKpeMUX 3HaYeHb apryMEHTY.

4 [nTerpyBanHns ippanioHabHUX QyHKIIH. IpoO6oBo-IiHIlfHA NiCTaHOBKA. TpUroHOMETprUYHI1
M1JICTAHOBKH B IHTErpajax BiJl ippalllOHATIbLHUX (PYHKIIIH.

5) InTerpyBannsa nudepenuianbHux 6iHoMiB. [lincTanoBku Eiinepa.

6 IHTerpyBaHHs TpUTOHOMETPUYHUX QYHKIIH. [HTerpany, 10 He BHPaKarOThCS Yepes3

eJIeMEeHTapHi1 QyHKII.

7 3anaui, 110 MPUBOATH JJO BU3HAUYEHOTO0 iHTerpaia. O3HaueHHs Ta yMOBH iCHYBaHHS
BH3HAYEHOTO 1HTerpaia. BracTuBoCTI BU3HAYEHOT 0 iHTerpana. [aTerpai i3 3MiHHOO
BepxHBLOIO Mexero. Dopmyna Herotona-Jleitbnina. Metoau 00UUCICHHS BUBHAUEHUX
1HTEerpasiB (METOJl BHECEHHS MiJl 3HaK Nu(epeHIiany, IHTErpyBaHHS YaCTUHAMHU, METOJ
3aMiHH 3MIHHOI).

8 HesnacHi interpanu [ 1 Il poxy.

9 3acTocyBaHHs BU3HAYEHOTO iHTerpana. OGUMCIIeHHs IO INIOCKUX (Piryp Ta JOBXKHHA
IYTH KpUBOi B JIeKapTOBiH, MOJISIPHil cUCTEMI KOOPAWHAT Ta KOJIU KPUBY 3aJJaHO
napaMeTpUIHO.

10 | OGuucnenHss 006’ eMy Tina, IJIONII MOBEPXHI 00epTaHHs. 3aCTOCYBaHHS BU3HAYEHOTO
1HTerpaga A0 JesSKuX 3a1ad MexaHiku. OOUnCIeHHS CTAaTHYHIUX MOMEHTIB, KOOPAWMHAT

LIEHTPY Baru Ta MOMeHTIB iHepuii. [lepma i npyra reopemu [lanna — ['yiabaena.
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11

[onsarTs QyHkuii 6araTbox 3MiHHUX. ['panulls GyHKIi 6araTb0X 3MiHHHX.
HenepepsHicTh QpyHKLIT 6ararbox 3MiHHUX. YacTHHHI MOXiIHI Ta AUdepeHLiHOBaHICTh
¢yHkuii 6araTbox 3MiHHUX. YaCTHHHI MOXi/IHI BUILUX MOPSAIKIB.

12

[ToBHumit mudepenmian GyHKIiT 6araTb0X 3MIHHUX Ta HOTO 3aCTOCYBAaHHS 10 HAOJIM)KEHHUX
obuucnens. Judepenmianm Bunux nopsakis. [Toxigna cknanenoi Gpynkmii. [ToBHa moxigHa.
[aBapianTHicTh popmu oBHOTO TudepeHmiana. /{udepenniroBanas HEsIBHOI (QYHKIIIT.

13

JloTuYHa MJIOMMHA Ta HOPMAJTh JI0 MMOBEPXHI. [ 'eoMeTpudHMIA 3MiCT
mudepeniiana GyHkIii 1Box 3MiHHUX. Popmyria Teimopa 1 GyHKIT IBOX 3MIHHHUX.

14

JlokanpH1 ekcTpeMyMu (yHKIIIT ABOX 3MiHHUX. HaiiOinbiie 1 HaitmeHIIe 3HaYeHHs QyHKIIIT
JIBOX 3MIHHHUX. Y MOBHUH €KCTPEMYM.
3aBnanns Ha CPC: ®opmyna Teinopa asa GyHKIT ABOX 3MIHHAX. Y MOBHUH €KCTPEMYM.

15

O3HaueHHs MO/ABIMHOTO IHTETpaa, yMOBU HOT0 iCHYBaHHS Ta BIACTHBOCTI. ['eomMeTpruHmii
Ta (izuunuii 3mict. OOUYKMCICHHS MOIBIHHOTO IHTETpaia B AEKApTOBUX KOOPIAMHATAX.

16

3amMiHa 3MiHHHUX Y oABiitHOMY iHTerpaii. [lonBiliHu iHTErpa y NoJspHUX KOOpAUHATAX.
3acTocyBaHHA MOJABIIHOIO iHTErpaia 10 3aJa4 reoMeTpii Ta MEXaHIKH.

17

O3HaueHHs MOTPIHHOIO 1HTErpana, yMoBH HOro iCHyBaHHs Ta BiIacTUBOCTI. OOUMCICHHS
NOTPIHHOTO IHTEeTpaia B IEKapTOBUX KOOPHHATAX.

18

3aMiHa 3MIHHUX Y MOTpiiiHOMY iHTerpami. [{uninapuuna ta chepudHa cucreMa KOOpAMHAT.
OOuncneHHs MOTPIHOTO iHTErpaia B MUIIHAPHYHIN Ta chepudHiil cucTeMax KOOpIuHaT.
3acTocyBaHHS MOTPIMHOTO 1HTErpaia 10 3a/1a4 reoMeTpii Ta MexXaHiKu.

19

[ToHATTS KPUBOIIIHIHHOTO 1HTETpaa Nepuioro poay (Mo AoBXHUHI Ayru). O0UHCIeHHS Ta
3aCTOCYBAaHHS KPUBOJIHIMHUX IHTETPAJIiB MEPIIOTO POIY.

20

[ToHATTS KPUBOMIHIIHOTO 1HTErpana Jpyroro poay (o KoopJauHaTax), Horo GpizuyHuii
3micT. OOUKCIICHHS Ta 3aCTOCYBAaHHS KPUBOIIHIMHUX 1HTETpalliB JPYroro pomay.

21

3B’A30K M) KpUBOJIIHIHHIMY iHTETpajgaMu epuioro i gpyroro poxy. @opmyna I'pina.
YMOBHU He3aJIeKHOCTI KPUBOJIIHIHOTO iHTerpasa Big GOpMu NUISIXY iIHTETpYBaHHS.
[nTerpyBanns noBHux audepenuianis. [leppicHa pyHKIis.

22

[ToBepxHEBI IHTErpaI MEPIIOTO POAY: O3HAUYEHHS, YMOBHU 1CHYBaHHSI, BIACTHBOCTI,
obuncienHs. Jleski 3acTOCyBaHHS MMOBEPXHEBOI'O iHTErpaa NepIioro pouy.

23

IToBepxHeBi iHTErpaiIy Jpyroro poay: 0O3HaYCHHs, YMOBH 1CHYBaHHS, BIaCTHBOCTI,
o0unciIeHHs. 3B’ 30K Mi’K TOBEPXHEBUMH 1HTETpajaMy MEPIIOro i Ipyroro posay.

24

®opmyna Octporpaacekoro — ['ayca. @opmyna Ctokca. Jlesiki 3aCTOCYBaHHS
MTOBEPXHEBOTO IHTETpajia IPyroro posy.

25

OCHOBHI MOHATTS TEOPii MOJISA: CKAIAPHE, BEKTOPHE, CTalliOHapHe, TuIocke noe. [Ipuxiiaau
Ta 3HaXOJDKEeHHs pi3HUX nouiB. CkanspHe nose. [ToBepxHi Ta niHii piBHA. [loxinHa 3a
HanpsMKoM. ['pajiieHT cKaJsIpHOTO MOJIs Ta HOrO BIACTUBOCTI.

26

Bekropue none. BekropHi minii mosns. [ToTtik BekropHoro moss. [loHSTTs tuBepreHii
BEKTOPHOTO TOJIS.

27

[TonsTTs nMpKynswii Ta poTopa BekTopHOro nois. Teopema Octporpancbkoro-I'ayca.
Teopema Ctokca. BektopHe dhopmytoBaHHS ITUX TEOPEM.

28

Omneparop ['aminbrona. udepenuianbui onepaii neprroro nopsaky. [Ipasumna miit.
Iarerpanbhi popmymnu. AudepenuianbHi onepauii Apyroro nopsaxky. CreniaabHi TUIH
MoJIiB Ta iX BracTuBOCTi. [lorenniansHi momns. ConeHoinanbHi moss. ['apMoHiuHI TOS.

29

JudepeHnuianbHi piBHSHHS. 3araibHi MOHATTS Ta o3HaueHHs. 3anada Komri. ['eomerpuununii
3MiCT qu(epeHIiaJbHOr0 PIBHAHHSA NepIoro nopsaky. JAudepenmianbHi piBHIAHHSA 3
B1JIOKpEMJIFOBaHUMHM 3MIHHUMH. OHOP1AHI JudepeHIiaibHI PIBHIHHS.

30

Jliniiini audepenuianbHi piBHSIHHS NEPIIOTro NMOpsaKy. PIBHAHHS, SKi 3BOAATHCS 710




niHiiiHuX. PiBHAHHS Beprymi.

31 | dudepenuianbHi piBHAHHS BUILUX HOPSIKIB, K1 JOMYCKAIOTh 3HWKEHHS TOPSIIIKY.

32 | JliniitHi omHOPiAHI AudepeHITianbHI pIBHAHHS IpYroro nopsAaky. JIiHIHHO 3a1exH] Ta
He3anexHi cucteMu QyHKUIA. Buznaunuk Bponcskoro. IlonaTTs PpyHnamenTanbHOl
cucTeMH po3B’s3KiB. Teopema Npo CTPYKTypy 3arajibHOro po3B’s3Ky JIHIHHOTO
OJTHOPIAHOTO MU(EPEHIIATILHOTO PIBHAHHS APyroro mopsaxky. JIiHiiHI oHOP1IHI
nuQepeHIianbHi piBHIHHSI N —T0 MOPSAIKY.

33 | JliniitHi ogHOPIAHI JudepeHITiaabHi pIBHSHHS IPyTroro MopsaKy i3 CTAIMMH Koe(ilieHTaMu.
XapaKkTepuCTUYHE PIBHAHHSA. 3arajdbHUi po3B’s30K. JIiHiiHI onHOpiAHI qudepenniaibHi
PIBHSHHS N—TO MOPAIKY 13 CTATUMH Koe(illieHTaMu.

34 | Jliniitai HeomHOPiAHI AUdepeHITiaibHI PIBHAHHS APYroro mopsaky. TeopeMa mpo CTpyKTypy
3arajJbHOTO PO3B’SA3KY JIIHIHHOTO HEOJHOPITHOTO AU EpPEHITIaIbHOTO PIBHAHHI. MeTox
Bapiaiii 10BUTbHUX cTanux (MeTox Jlarpanika).

35 | JliniitHi HeomHOpPiAHI AU epeHLianbHi PIBHSIHHS APYTroro MOPSAKY i3
CTaJIMMH KOeillieHTaMH Ta CIIEI[iaJIbHOO MTPAaBOI0 YaCTHHOIO. JIiHiiTHI HeoqHOPIAHI
mrQepeHIiaabHi pIBHIHHSL N —T0 MOPSAIKY 13 CTAIMMHU KOe(illiEHTaMH Ta CIeNiaTbHOI0
MIPaBOIO YACTHHOIO.

36 | Cucremu nudepeHIiaIbHUX PIBHSIHB: OCHOBHI IMTOHATTS Ta O3HAYCHHSI.

Hopwmanbhi cuctemu piBHsSHB. CUCTEMH NiHIHHUX qU(EpEeHIIaTbHUX PIBHSIHB 13 CTAIUMU
koedirieHTaMu.
IpakTHyHi 3aHATTA

Ne Ha3Ba TeMu 3aHATTS Ta Nepesik OCHOBHUX NUTaHb

3/m (mepenik IMJAKTUYHKUX 3ac001B, MOCHIAHHS Ha JiTeparypy Ta 3aBaanus CPC)

1 OcHoBHI MeTo/IM iHTerpyBaHHs. MeTo1 BHeceHHS Mij 3Hak audepeniiana. [HTerpyBanHs
JacTUHAMH. MeToJT 3aMiHH 3MiHHOI.

2 [aTerpyBanHs BUpPa3iB, M0 MICTATh KBaAPATHHNA TPUUIICH.
[nTerpyBanHs pamioHanbHUX QYHKIINA. [HTErpyBaHHS €IEeMEHTapHUX palllOHAILHUX JPOOiB.
MeTto HeBU3HAaUEHUX KOePiieHTIB. MeTo OKpeMHUX 3Ha4eHb apryMEHTY.

4 InrerpyBanHs ippatioHabHuX (yHKIIH. [[poOoBo-niHilHa MiJcTaHOBKA. TpUTrOHOMETpUYHI
MiJICTAHOBKH B IHTErpajiax BiJl ippalliOHaIbHUX (QYHKIIIH.

5 InrerpyBanns audepenuianbaux 6iHoMiB. IlincranoBku Eitnepa.

6 [HTerpyBanHsa TPUrOHOMETPUYHUX (PYHKIIIH.

7 Busnauenwuii inTerpan. Moro Bmactusocti Ta o6uncienns. ®opmyna HeroTona-JleiGHuIS.
Metoau o0UMCIeHHS BUBHAYEHUX 1HTETpaIiB.

8 Hesnacui inTerpanu [ poxy. O6uuncieHHs 3a o3HaueHHIM. O3HaKH 301’KHOCTI.

9 HesnacHi interpanu Il poxy. O6uucnenns 3a o3HaueHHAM. O3HaKH 301KHOCTI.

10 | 3acrocyBaHHs BH3HaueHOro iHTerpana. OOUYHCIeHH TUIOII IUIOCKUX (iryp Ta JOBKUHA
JYTH KpUBOi B JIEKapTOBiH, MOJSPHill cucTeMi KOOPAUHAT Ta KOJIU KPUBY 3aJIaHO
napameTpuuHo. O6uucieHHss 00’eMy Tijia, IUIOIII MOBEPXHI 00epTaHHs. 3aCTOCYBaHHS
BH3HAYEHOTO 1HTETpasa 0 ASSIKHUX 3a/1a4 MexaHiku. OOUUCICHHS] CTATHYHUX MOMEHTIB,
KOOpJUHAT LIEHTPY Bark Ta MOMEHTIB 1HEpIIii.

11 | KonTponbHa poborta — 1.

12 | Tlonsarra ¢pyskuii 6araTbox 3MiHHUX. O0IacTh BUBHAUYEHHS, TPaHUL PYyHKIII,
HernepepBHicTh y Touli. JIiHii Ti moBepxHi piBHi. AudepenuiiioBanicts GpyHKIIi 6aratbox
3MiHHUX. YacTHHHI MOXiJHI Ta MOBHI AudepeHuiany 1-ro Ta 2-ro NopsaKiB.

13 | [oxigHa ckmageHoi Gynkiii. [ToBHa moximHa. J{udepeniitoBanHs HeIBHOT PYHKIIIT.




14 | 3acrocyBaHHSI YaCTHHHHX MOX1THHUX. 3aCTOCYBaHHS MOBHOTO AuQepeHItiany 10
HaOIMKEHUX 00YKCiIeHb. JJoTHYHa TUIOMHA Ta HOPMaJIb 70 TIOBEPXH.

15 | JlokanbHi ekcTpeMyMH (PpyHKIIT 1BOX 3MiHHUX. HaliOinbmie 1 HaiiMeHI1e 3HaueHHs PyHKIIi
JIBOX 3MIHHHX.
3aBnanns Ha CPC: ®opmyna Teinopa asa GyHKIT ABOX 3MIHHAX. Y MOBHUH €KCTPEMYM.

16 | IlonpiitHuit inTerpan. O6uUncaeHHS MOABIMHOTO IHTErpajia y 1eKapTOBUX KOOPIWHATAX.
3MiHa TOPSIIKY IHTETpyBaHHS.

17 | 3amiHa 3MIHHHMX y TOABIHHOMY iHTerpaii. [lonBiitHUI iHTErpan y MOISIPHUX KOOPJAUHATAX.

18 | 3actocyBaHHS MOABIMHOrO iHTErpasa 10 3a/1a4 reoMeTpil Ta MeXaHiKu.

19 | Hotpiitawmii inTerpan. OOUnCIEHHS MOTPIHHOTO iHTETpaia y JeKapTOBUX KOOPIUHATAX.
3acTocyBaHHsI MOTPIMHOTO 1HTETpasia 0 3a7a4 TeOMETPii Ta MEXaHIKH.

20 | 3amina 3MiHHHX y TOTpiiHOMY iHTerpaii. OO0UnCIeHHS MOTPIMHOTO IHTETpaia y
UWTIHAPUYHUX Ta cHEepUUHUX KOOpIUHATAX.

21 | 3actocyBaHHS MOTPIHHOTO 1HTErpaja a0 3a/1a4 reoMeTpii Ta MexaHiku. (45 xB.)
KonTponpaa podota — 2. (45 xB.)

22 | KpuBomiHiHUI iHTETpas nepmoro poay. BiactuBocti Ta o6uncienns. KpuBomiHidHuMi
iHTerpaa apyroro poxay. BimactuBocti Ta 004HcIeHHS. 3aCTOCYBaHHS KPUBOIIHIHHUX
IHTETpaTiB MEPIIOTO Ta IPYTOro POLIy.

23 | 3B’SA30K MiX KPUBOJIHIMHUMHE IHTETpajaMu Mepiioro i gpyroro poay. ®opmyna ['pina.
YMOBH He3aJIeKHOCTI KPUBOJIIHIHHOTO 1HTErpasia BiJ (OpMH HUISXY IHTETpyBaHHS.
InTterpyBanns noBuux audepenuianis. [lepBicHa pyHKIis.

24 | IloBepxHeBi iIHTErpau nepuoro poay. Bractubocti Ta o6uncnenns. [loBepxHeBi iHTerpaiu
apyroro poay. BaactuBocti Ta o6uncieHHs. 3B’ 130K MiXK MOBEPXHEBUMU 1HTETpalaMu
MIEPILIOTO 1 IPYroro posy.

25 | ®opmyna Octporpaacbkoro — ['ayca. @opmyna Ctokca. [lesiki 3acTOCyBaHHS TOBEPXHEBUX
1HTErpaliB MEPIIOro Ta IPYroro poy.

26 | OcHoBHI moHATTA Teopii moisi. CransapHe none. [Toxigna 3a HanpsimkoMm. ['paieHT
CKJIIPHOTO TIOJISL.

27 | Bexropne noze. [ToTik BektopHoro nonsi. [lousaTTs ausepreniuii, poropa. Teopema
Octporpazacekoro-I'ayca. Bektopae hopMystoBaHHS TEOPEMH.

28 | Bekropne none. [Tonsrrs uupkynsnii. Teopema Ctokca. BektopHe popmMytoBaHHS
TeopeMu. (45 XB.)

KonTtponsHa pobota — 3. (45 xB.)

29 | dudepenuianbHi piBHAHHS mepioro nopsaky. 3agada Komr. J{udepenmianbHi piBHSIHHS 3
B1JIOKPEMJIIOBaHUMHM 3MIHHUMH. OHOPIAHI Tu(epeHIialbHI PIBHSHHS.

30 | JliniitHi mudepeHIianbHi piBHSHHS epmoro nopsaky. PiBasanas beprayi.

31 | dudepeHnnianbHi piBHIHHS BUIIUX TOPSJIKIB, K1 JOITyCKAIOTh 3HWKCHHS TIOPSIIIKY.

32 JliniitHi oqHOPiAHI TudepeHIianbHI PIBHIHHS BUIIKUX MOPSAKIB i3 cTanuMu KoedimieHTaMu.
JIiHiliHI HEOAHOPIIHI TU(epeHIliaTbHI PIBHAHHS APYroro MOPSAKY i3 CTATUMHU
KoedillieHTaMH Ta CIIEeLiAIbHOIO MPaBO0 YaCTHHOIO.

33 | JliniitHi HeomHOpPiAHI AudepeHIianbHi PIBHSIHHS JPYTOTro MOPSIIKY 13 CTaTuMA
Koe(illi€eHTaMU Ta CHEiaIbHOIO TPABOI0 YACTHHOIO (IIPOJOBKEHHS).

34 | JliniitHi HeomHOpPiAHI AudepeHIianbHi PIBHIHHS BUIIAX IMOPS/IKIB i3 CTATUMH
koedimieaTamu. MeTon Bapiallii TOBITEHUX cTauX (MeToy Jlarpanxka).

35 | Cucremu JiHIHHUX AUdEpeHLIaNbHUX PIBHAHD 13 CTAIMMH Koe(illieHTaMu.

36 | KonrponbHa pobota — 4.




6. CamocrTiiiHa poboTa cTygeHTa

Ha camocriiiny po6oty ctyzaenta (CPC) BinBoauThes 111 roaus HaByabHOTO Yacy.

Jlo CPC BigHOCATBCS: OMpAIfOBaHHSA JICKIH, MIATOTOBKA O ayJWTOPHUX 3aHSITh, BUKOHAHHS
noMaiHix 3aBaanb (61 roa.), miArotoBka g0 KOHTpoibHUX poOiT (10 rom.), BUKOHAHHS 3aB/aHb
po3paxyHnkoBoi po6otru (10 rox.), miaroroBka mo icouty (30 rox.). Ha CPC Takox BHHOCHTHCS
CaMOCTIil{HE OTpAaIfOBaHHS JACSIKUX TeM HaBYAIbHOT TUCIIUTUTIHH.

Camocriiina podora

Ne Kinexicts
3/ Ha3Ba Temu, 1110 BAHOCUTBLCS Ha CAMOCTIHHE OIPAIfOBaHHS FOIUH
CPC

Po3aia 7. Indepenniaibne yncjaeHHs GpyHKIii 6aratbox 3MiHHHX

1 | ®opmymna Teinopa mist GyHKIIT JBOX 3MIHHUX. Y MOBHHUI €KCTPEMYM. 2

MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaAbHOI AUCUUNNIHK (OCBITHDOrO KOMMNOHEHTA)

3aHATTA NPOBOJATHCA B HABYAIBHUX ayJIUTOPIAX 3TIMHO pO3KIamy. Takoxk 3aHATTS MOXYThb
IPOBOJUTHCH OHJIAH 3 BUKOPHCTaHHSM 3ac00iB BiJle0 3B’A3KYy 32 YMOBU OJHO3HA4HOI ieHTH}iKarii
3100yBaya BUINOI OCBITH. [IpoBeieHHS 3aHATH OHJAWH NMOBHUHHO OyTH mependadeHe BiANOBIAHUM
Haka3oMm 1o KIII im. Iropst Cikopcbkoro.

Cucrema BUMOT, $IKi BUKJIQJay CTaBUTH mepen cryaeHToM Ta PCO pe3ynbTariB HaBUaHHS
OTOJIONIYIOTHCS CTYICHTaM Ha MIEPIIOMY 3aHSTTI.

BinBinyBaHHs1 3aHATH

BincyTHicTh Ha JIEKIISIX Ta HA MPAKTUYHUX 3aHATTIX HE KapaeTbcs MITpadHUMU Oanamu, MpoTe
CTYACHTAM PEKOMEHIYETHCS BiJIBIMYyBAaTH 3aHATTSA, OCKUIBKM HAa HHUX BHKJIAIAETHCS TEOPETHUHUMA
Marepial Ta PO3BUBAIOTHCS YMIHHS M HABUYKM, HEOOXiJHI s BHUKOHAaHHS IPAKTUYHUX 3aBJaHb,
CeMeCTpOBOi IHIMBIyaIbHOI pOOOTH Ta ycmimHoro HanucanHs MKP.

AkanemMiuHa 100poOYeCHICTH

[TonmiThka Ta NPUHLMIHN aKaJeMi4HOT JA0OpouyecHOCTI BU3HaueHl y po3auni 3 Kogekcy wecti
HanionaneHoro texHigyHoro yHiBepcureTy YkpaiHu «KuiBCbKHMM MOMITEXHIYHUNA IHCTUTYT iMeH1 Irops
Cikopcbkoroy. JleranpHinre: https://kpi.ua/code.

HopMmu eTnuHoi noBexiHKU

HopMu eTnuHOi MOBENIHKM CTYJIEHTIB 1 MEJaroriyHuMx IMpaliBHUKIB BH3HAYEHI y po3AuIl 2
Konekcy gecti HarionanbHOTO TeXHIYHOTO YHIBEpCUTETY YKpaiHu « KUIBChKU MONITEXHIYHUNA IHCTUTYT
imeni Irops Cikopceroroy. Jleranprimte: https://kpi.ua/code.

8. Buau KOHTPO/IO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

Ilomounuit KOHmpoap: EKCIpec-ONMUTYBaHHS, OMMUTYBAaHHS 3a TEMOIO 3aHATTA, TecTyBaHHA, MKP,
po3paxyHKoBa poOoTa, JoMaliHs podoTa.

Kanenoapuuit konmpos: IPOBOJUTHCS IBIYl HA CEMECTP SIK MOHITOPHHT MOTOYHOTO CTaHY BUKOHAHHS
BUMOT CHIIa0yCy.

Cemecmposuii KORmMpoOJib: €K3aMEH.

PeliTuHroBa cucreMa oliHIOBaHHS pe3yJIbTATiB HABYAHHS

1. PeliTHUHT cTyeHTAa 3 HABYAJbLHOI JUCHUILIIHM po3paxoByeThes 31 100 Oanis, 3 Hux 60 OaniB
cKiajgae crapropa mkana. CTapToBUM peHTHHT (IIPOTSATOM CEMECTPY) CKIIQAA€ThCs 3 OaliB, IO CTYAEHT
OTPUMYE 3a:

— po0OTy Ha MPAKTUYHUX 3aHATTSX (36 3aHATH);

— BUKOHAHHS JIOMAIITHIX POOiT;

— BUKOHAHHSI TEMaTHYHUX KOHTPOJBHUX POOIT (4 poboTn);
— BUKOHAHHS pPO3PaxyHKOBOI pOOOTH.


https://kpi.ua/code
https://kpi.ua/code

2. Kpurepii nHapaxyBaHHs 0aJiB:

2.1. PoGoTa Ha NPaKTUYHUX 3aHATTSIX MOXE BKJIIOYATH YCHE UM NHUCbMOBE ONHUTYBAaHHS I
NEPEBIPKU 3HaHb TEOPETHYHOIO MaTepiajy; pOo3B’sI3yBaHHS MPAKTUYHUX 3a/1a4 OIS JOIIKH YA HEBEIHKI
3a YacoM IHCHBMOBI POOOTH AJisi MEPEeBIpKM BMIHHA CTYJEHTa 3aCTOCYBATH TEOPETUYHI 3HAHHS 0
PO3B'sI3aHHSI IPUKJIAJIHUX 33a4. PoOOTa OIIHIOETHCS B

— 1 6asn npu TOUYHIN BiINOBIJII HA MOCTABJICHE 3alUTaHHSI, MPABHJILHOMY 3amuci (GopMyJs, BMiHHI
3aCTOCYBaTH HEOOXiTHI METOAH, POPMYIIH JIJIsl O3B’ I3aHHS MPAKTUYHOI 3a/1a4i;

— 0,5 0ana npu HediTKOMY (GOPMYITIOBaHHI OCHOBHHMX TEOPETHYHHUX IOJIOXKEHBb, (hopmys abo
pO3B’sI3aHHI 33/1a4i 3 JIOIOMOTOI0 BUKJIA/[a4a,;

— 0 OamiB npu He3HaHHI (GOPMYJ, TEOPEM Ta HE3IATHOCTI 3aCTOCYBaTH iX JO pPO3B’s3aHHS
MIOCTaBJICHUX 33]1ad,

— Yy KIiHIII CeMecTpy CTYICHTaM MOXYTh JIOJIaBaTUCS 3a0XOYyBaJlbHI Oalli 3a aKTUBHICTh, aje HE
OinpIre 5 6aniB 3a ceMecTp.

Baroswuii 6an — 1. MakcumanbHa KUTBKICTh 0aJliB Ha BCIX MPAKTHYHUX 3aHATTSIX JOPIBHIOE
1 6anx18=18 Gamnis.

VY BUIAKy TUCTAHIITHOTO HABYaHHS Oaii 3a poOOTYy Ha MPAKTHYHUX 3aHATTIX HAPAXOBYIOTHCS 32
BUKOHAHHS CTyJICHTaMH MPOTAroM cemectpy TectiB y Moodle Ha 6a3i miatdpopmu CikopcbKuid.

2.2. lomannHs poboTa BKITIOYAE B ceO¢ BUKOHAHHS BIOMA 3aBJaHb 32 KOYKHOKO PO3TIITHYTOO
Temoto. [IpaBuiIbHO BUKOHAHA 1 BYACHO 3/1aHa Ha TIEPEBIPKY JoMarlHs poOoTa omiHeThes B 0,2 6anm.
MaxkcuMaibHa KUTBKICTE 0aiiB 3a Bei JoManti podotu popiBHioe 0,2 6anmmnx30=6 OaiB.

VY BUMaKy TUCTAHIIITHOTO HABYaHHS JOMAIIHA poboTa Mae OyTu coTrorpadoBaHa CTYACHTOM 1
BYACHO HaJiclaHa BUKJIa1aqy JUIsl IePEeBIPKU.

2.3. MonynpHa KoHTpoabHa pobora (MKP):

3rifHO 3 HaBYAJNBHUM IUTAHOM Yy TPEThOMY CEMECTpi 3alIlaHOBaHO MPOBEACHHS MOIYJIBbHOL
KOHTPOJIBHOI pOOOTH, SIKa PO3OMBAETHCS HA JIBI TEMATHYHI KOHTPOJIbHI pOOOTH TPUBAIICTIO IO JIB1 aKaj.
TOJITMHU: BaroBui Oan KOXHOI — 6, Ta MBI TeMAaTHYHI KOHTPOJbHI POOOTH TPHBAIICTIO MO OJHINA aKaj.
TOJIMHI: BaroBui 0an KoxxHo1 — 4. MakcuManbHa KUTbKICTh OalliB 3a BC1 KOHTPOJIbHI pOOOTH JOPIBHIOE:
(6 6amiB x 2)+(4 6anu x 2 )= 20 Oais.

Buau po6it Max
OasiB

TematnuHa KOHTposIbHA poboTa Nel

Ha TeMy: “IHTerpasibHe uyncieHHs QyHKUIT OJHi€T 3MIHHOI”, 2 TOI. ‘ 6

TemaTnuHa KOHTpOJIbHA poboTa Ne2

Ha temy: “KpatHi iHTerpanu”, 1 roa. ‘ 4

TematndHa KOHTpOIbHA poboTa Ne3

Ha Temy: “KpuBomiHiliHI Ta moBepxHeBi iHTerpaiu. EnxemenTn Teopii moss”, 4

1 rox.

TemaTnuHa KOHTpoJIbHA poOoTa Ned

Ha TeMy: “/ludepenuianbHi piBHIHHA, 2 TOI. ‘ 6

Cucrema OLIIHIOBaHHS KOHTPOJIBHOI pOOOTH:

— «BIIMIHHOY», TIOBHA BiJINoBiAb (He MeHIe 90% moTpiOHo1 iHpopMmariii) — 5,5-6 Gaii, un 3,5-4 Gaim,
BiJIMOBIAHO, JIJIs1 IBOTOJTUHHOI Ta OJTHOTOJAUHHOT POOIT.

— «100pe», JOCTaTHhO MOBHA BiAMOBIIL (He MeHIe 75% moTpiOHOi iHpopMartii), abo MoBHA BiAMOBIH 3
HE3HAYHUMM HeTOYHOCTIMH— 4,5-5 OaniB, un 3 Oanu, BIAIOBIIHO, JJIs JBOIOJAMHHOI Ta OJHOTI'OJUHHOL
poOiT.



— «3aJI0BUIbHOY», HETIOBHA BiNoBine (He MeHIIe 60% moTpibHOi iHpOpMaLlii) Ta HE3HAYHI TOMMIIKA —
3,5-4 6anu, uum 2,5 Ganu, BiMOBIAHO, AJIsL ABOTOJIMHHOI T4 OJTHOTOJAUHHOT POOIT.

— «HE3aJI0BUILHO», HE3a/IOBUTbHA BIANOBIAb (HE BIAMOBITAE BUMOTaM TMOMEPEAHbOro MmyHKTY) — 0-3
6aym, yn 0-2 Ganu, BiMOBITHO, IJIs1 IBOTOJUHHOT Ta OJJTHOTOAUHHOT pOOIT.

VY BumaaKy IUCTAHIIHOTO HaBYaHHS KOHTPOJbHA po0OTa, IO Majla MUCATUCS B ayauTOpii,
IUILEThCS CTYJEHTaMH Ha NMPAKTUUHUX 3aHATTAX 332 PO3KJIAJ0M 3 BUKOPUCTaHHAM IUIaTGopMm Zoom abo
Skype (260 iH1I01, B 3aJI€KHOCTI B/l JOMOBJICHOCTI 3 BUKJIAJaueM).

CryneHTaM BUCHUIIAIOThCA 3aBAAHHS KOHTPOJIBHOI poOOTH, 1 BOHM Yepe3 BIJBEIEHUH 1/ HallUCAHHSA
KOHTPOJIBHOI POOOTH Yac, MaroTh HAJIICIaTH HAMCAHUHI pO3B’SA30K 3a1ad. SIKIIo po3B’sI30K Bif CTy/AEHTa
HE HaJIICJIaHO BYACHO, BBAKAETHCSA IO IIeH CTYACHT OYB BIJICYTHI Ha KOHTPOJIBHIH poOOTI, poboTa HE
nepeBipseThes, 1 BiH orpumMye 0 OaniB (y pa3i BIICYTHOCTI MOBAXHOT IPUYHHHU).

[ToBTOpHE HaMKMCaHHS MOYJIBHOT KOHTPOJIbHOT pOOOTH HE OMYCKAETHCS.

2.4. BUKOHAaHHS PO3PAXYHKOBOI POOOTH.

MakcumanbHa KUTBKICTh O0alliB 32 BUKOHAHY PO3PaxyHKOBY poOoTy — 16 Gautis.

— BHUKOHAHI Ta 3aXWIIEHI (CTyIEHT MOXXe PO3B’s3aTH Oyab-iKe 3aBIaHHS 31 CBO€I PO3pPaxyHKOBOL
pobotu abo aHajoriyHe 3aBJaHHS) BCl 3aBJaHHS 3 ypaxyBaHHSIM BHUMOT 10 POOOTH, MOXKJIHBI
HEe3HAYH1 HeJIOJiKU pu odopmiteHHi pe3ynbraty — 14,5-16 6anis;

— BHUKOHaHI Maibke BCl BHUMOTH JO poboTH, abo € HeCyTTeBI IMOMHIKH —
12-14 6amnis;

— € HeJIOJIIKY III0JI0 BUKOHAHHS BUMOT 10 poOO0TH 1 neBHi mommika — 9,5-11,5 Garis;

— 3aBJaHHA HE BUKOHAHO abo JomyIIeHo rpy0i moMuiku, poboTy He 3apaxoBano — 0-9 Oamis.

CTyneHT Mae BYaCHO 3/1aBaTH 3aBJIaHHS pPO3PaxXyHKOBOI poOOTH Ha MEPEBIpKY, TEPMiH 3/1a4i YACTUH
PO3paxyHKOBOT pOOOTH BU3HAYAETHCs BUKJIaa4eM. [I0BHICTIO BUKOHAHY PO3PaxyHKOBY pOOOTY CTYJCHT
Ma€ 3/aTH HE Ti3HIIIe OCTaHHBOTO 3aHATTS CeMeCcTpy. Y pas3i MOpYIIEHHsS IbOTO Ne/IaiiHy CTyIEHT
BB)XAETHCSI HE JIOMYIIEHUM O €K3aMeHY OCHOBHOI cecii. Y momaibmioMy CTYISHT JJIsi OTPUMaHHS
JIOITYCKY JI0 €K3aMEHY JIOJIATKOBOI cecii MOKe 37aTh Ta 3aXUCTUTH CBOIO PO3PaxXyHKOBY pOoOOTY TiJIbKU HA
MiHIMaJIbHY MO3UTHBHY OIlIHKY, IO cKiagae 60 BiICOTKIB BiJi MAaKCUMAaIbHO MOXKJIIMBOI KiJIBKOCTI OaltiB
3a pO3paxyHKOBY poOOTYy.

VY BUMAgKy UCTAHIITHOTO HAaBYaHHS BHKOHAHHS PO3PaxXyHKOBOI pOOOTH TEpeBIpSETHCS 3a
BUCJIaHUMH (oTorpadisMu HamucaHoi poOOTH Ha €IEKTPOHHY MOIITY BUKJIagada (abo iHIry miaTdopmy,
B 3QJIKHOCTI BiJl JOMOBJIEHOCTI 3 BUKJIa1aueM).

3. YMOBOI0 NO3UTHBHOI'0 KAJIEHIAPHOI0 KOHTPOJIK0 € OTPUMaHHS K MiHIMyM 50-TH BiICOTKIB Bij
MaKCHUMaJIbHO MOXJIMBOT KUJTBKOCTI 0ajIiB Ha MOMEHT KOHTPOJIO.

4. YMOBOIO I0MYCKY /10 eK3aMeHY € 3apaxyBaHHS PO3PaxXyHKOBOi pOOOTH Ta CTaPTOBUN PEUTHHT
He MeHIe 36 0aiB.

5. Ha ex3aMeHi CTyJ€HTH BUKOHYIOTh IHCbMOBY KOHTpOJIbHY poOoTy. KoxHe 3aBiaHHS MICTUTh
JIBa TEOPETUYHUX MMUTAHHS 1 TPU MPAKTUYHUX, SK1 OIIHIOIOTHCA y 8 0aJIiB 32 HACTYITHUMU KPUTEPISIMHU.

Cucrema OLIiHI-OBaHHH TCOPCTUIHHNX ITNUTAHb:

— «B1IMIHHOY», TTOBHA B1AMOBiab (He MeHIIe 90% noTpiOHoi iHopmarii) — 7,5-8 Oaitis;
—  «1o0pe», J0CTaTHRO MOBHA BIiANOBIAL (He MeHIIe 75% noTpiOHoi iHpopMmarlii), abo He3HauH1
HETOYHOCTI — 6-7 OaiB;
—  «3a7I0BUIbHOY», HETMOBHA BiANOBAb (He MeHIe 60% noTpidHoi iHopmallii) Ta 1esKi MOMUIKH — S
OauiB;
—  «HE3aI0BIIBHO», HE3a4OBIIbHA Bigmosigs — 0-4 Oaiis.
Cucrema OIIHIOBaHHSI PAKTUYHUX MTUTAHb:
«BIAMIHHO», TOBHE O0E3MOMUIIKOBE PO3B’3yBaHHs 3aBJIaHHS — § OaiB,;
«J100pey, TOBHE PO3B’SI3yBaHHS 3aBJIaHHS 3 HECYTTEBUMHU HETOYHOCTSIMU — 6-7 OaiB;
—  «3aJ0BUILHO», 3aBJJaHHS BUKOHAHE 3 IEBHUMM HEJIOIIKaMH — 5 OaJliB;



—  «HE3aJOBIJIBHOY», 3aBAaHHS He BUKOHaHO — 0-4 6aiB.
ITix yac ex3ameHy, 3a00pOHSETHCS BUKOPUCTAHHS OyIb-SKHUX JIOBIIKOBUX MaTepiaiiB, Tene(OoHiB Ta
IHIINX TaKETIB.

6. Cyma craproBux OamiB Ta OamiB 3a eK3aMEHAlLIHY KOHTPOJBHY pOOOTY MEpPEBOAMUTHCS IO
eK3aMeHAalllHOI OLIHKHU 3T1iIHO 3 Ta0IUIEO:

banu:
npakTu4Hi 3aHgTTs + MKP + po3paxyHkoBa podora + Ominka
+ eK3aMeHaIliiiHa KOHTPOJIbHA poOoTa
100...95 BigMminHO
94...85 Hyxe nodpe
84...75 Hob6pe
74...65 3a10B1JILHO
64...60 JoctatHbo
Menre 60 He3zanoBinbHO
He 3apaxoBaHo PO3paxyHKOBY po60Ty., abo cTapToBHiA He stonymieHo
pedTuHT MeHte 36 6aiiB

VY BHUNAJIKy TUCTAHIIIMHOTO HAaBUaHHS 3a DIMICHHSM aIMIHICTpaIii yHIBEpCUTETY mepenadadcHa
MOYJIMBICTh BUCTABJICHHS €K3aMEHAIIIHOT OIlIHKM «aBTOMaTOM» (32 3TO/I0K0 CTY/ACHTA) HUIIXOM
nepepaxyHkKy craproBux 6aiiB 3a 100-6abHOIO MIKAJIOKO:

R:60+M
RC_RD

’

ne R- = 60 6aiiB - MakcMMabHa CyMa BaroBUX OaliB KOHTPOJIBHUX 3aX0/1iB IPOTATOM CEMECTpY,
R, - cyma GaiiB, HabpaHa CTYACHTOM MPOTIArOM ceMecTpy (iHIMBIAyalIbHUI PEATHHT CTyCHTA),

Rp = 36 6aniB - 10omMycKOBUI Oall 10 €K3aMEHY.
VY pasi He3rogu CTyJIEHTa 3 OIIIHKOI «aBTOMAaTOM», CTYJIEHT CKJIAQJa€ €K3aMEH Yy peXuMi
BIJICO3B’SI3KY 3T1JJHO 3 PO3KJIaI0M €K3aMeHall1iHO] cecli.

S0 iHAWBIMyanbHUN PEUTHUHT cTyldeHTa R; < 36 OamiB i BiH BBaXKA€ThCS HEIOMYILIEHUM J0
€K3aMeHYy OCHOBHOI cecii, TO, y BHUMAJKYy 3apaxoBaHOI pPO3pPaxyHKOBOi pPOOOTH, CTYIAEHTY HAHA€THCS
MOJKJIUBICTh OTPUMAHHS JOIYCKY JO €K3aMEHY JOJATKOBOI Cecii IIITXOM MPOBEICHHS IOJAaTKOBUX
KOHTPOJIbHHUX 3aXO0/IiB.

PoGouy nporpamy HaB4Ya/IbHOI AMCHUILTIHM (cHi1adyc):

CxiageHo:

JIOTIEHT, KaH/. (i3.-MaT. HayK, noieHT Komack [nna MukomnaiBHa

JIOLIEHT, KaHA. ¢i3.-mMat. HayK, noueHT Kapnamok Tamapa OnekciiBHa

YxBaJieHo:

Kaeaporo MaTeMaTH4yHO1 Pi3uKU Ta AudepeHiaabHuX piBHAHB (poTokon Ne 9 Bin 07 nunus 2022 p.)
ITorox:xeno:

MeToanYHOI0 KOMICi€l0 MeXaHIKO-MalIMHOOY 1IBHOTO (PaKyIbTETy

(mpotoxon Ne 11 Bin 29 cepnast 2022 p.)



