Qu HauioHanbHUii TEXHIYHUI YHiBepcuTeT YKpaiHu y Kadenpa
«KUIBCbKWUM MNONITEXHIYHUA IHCTUTYT .‘{' é:;} MATEMATHYHOT DIINKK
ag imeHi IFOPSl CIKOPCbKOMO» &11%p// T3 AMDepeHuIantHux
i DIBHAMb

HAB/IUXKEHI METOAU B SAAAYAX I3
ANOEPEHUIAIBHUMU PIBHAHHAMMU

Pob6oua nporpama HaBuYanbHOiI gucumunninm (Cnnabyc)

PiBeHb BULW,0i OCBiTH
Fanysb 3HaHb
CneuianbHicTb
OcBiTHA nporpama
Cratyc agvcumnniim
®dopma HaBYAHHA
Pik
cemectp

niaroTOBKM,

O6car aucuunninm

CemecTpoBuii
KOHTpOAnb/
KOHTPOJIbHI 3axoam

Po3sknap 3aHATb
MoBa BUKNapaHHA
IHdopmauia npo
KepiBHMKa Kypcy /
BUKNagaudis

Po3amileHHA Kypcy

PeKBi3nTK HaBYa/IbHOI AUCLUNANIHM

Mepwwii (6akanaBpcbKuUii)

11 MaTtemaTuKa Ta CTaTUCTUKA

111 MaTtemaTuKa

CTpaxoBa Ta ¢piHaHCOBa MaTemMaTMKa
Bubipkosa

OyHa (peHHa)/ancTaHuiiHa/3milaHa
3 Kypc, BECHAHUI cemecTp

120 roa./4 kpeantu (nekuji — 36 roa., npakTnyHi — 18 roa., CPC — 66 roa,)

3anik / MopaynbHa KOHTponbHa poboTta, pospaxyHkosa pobora, 3axucT pobiT 3
KOMN'tOTEPHOTO NMPaKTUKYMY

Jekuji/ npakTM4Hi 3aHATTA/KOMN't0TEepPHNI NpakTMKym rozklad.kpi.ua

YKpaiHCbKa

JlekTop: K. ¢.-M. H., goueHT, Kyabma OneKkcaHap BceBosogosuy, olekuz6@gmail.com,
m06. +38 (050) -724-97-33

MpaKTNYHi:

K. d.-M. H., goueHT, Kyabma OnekcaHap Bcesonogosuy, olekuz6@gmail.com, mob. +38
(050) -724-97-33

http://intellect.kmf.kpi.ua/profile/kov209

CainT kadepgpu, iHbopmaUiliHi pecypcu B bibnioTeLi

Mporpama HaBYa/IbHOI AUCLUNANIHM

1. Onuc HaBYaNbHOI AUCUMNAIHY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTu HABYAHHA
MeTo¥0 HaBYAIBbHOI JUCLIUILIIHU €

®03HAallOMUTH CTYAEHTIB 13 BOXJIUBUMHM METOJAMHU AHAJIITUYHOIO Ta YUCEIILHOIO HAOJIMKEHOTO
po3B’s3anHs 3aqad Komri st 3BuyaiiHux nudepenniansHux piBHsSHb (3/1P) Ta gesakux kpailoBuX 3aqad
Ui [udepeHIiaTbHUX PIBHAHB Y YaCTMHHUX noxianux (APYIl),

®[10Ka3aTH CTYJCHTaM JEsIKi aHAIITUYHI HAOJIMKEeHI METOIU, TaKi K aCUMITOTUYHI METOAH THUITY
MaJIoro napamMmeTpy, 3BEJEeHHs A0 clelianbHuX QyHKIIH, po3KiIagaHHsa M0 HUM A1 HeniHiiaux 3/1P;

®HaBUMTHU 3acTOocOBYBaTH MeTonu Einepa, Pynre-Kytra, minBuileHoi TOUHOCTI Ui PO3B’SI3aHHS
3agaui Komri.



®HaaTH TOHATTA Ta BMIHHS BHU3HAYATH TMOPSAKHA TOYHOCTI OOYHMCIICHb, NMPUYMHU BUHUKHEHHS
MOXHOOK, PO3yMIHHS MPO KOPEKTHICTh MOJEIN, CTIAKICTh Ta TOYHICTb METOJIB JESKHUX METOIB
po3B’s3yBanns 3/1P Ta JIPUII;

®3HAIOMHUTH 3 IX YHCENIBHOI0 pealli3amiel0 3a JOMOMOrOK TAaKEeTiB MPUKIAJHUAX Tporpam,
BKJIIOUAlOUW BiJ BOymoBaHMX MareMaTudyHux O¢yHkimidi MS XL, no maTeMaTMyHO OpPIEHTOBAaHUX
nporpamuux cepenosui] Mathcad, Mathematika, MATLAB Ta inmumuy;

® CIIpUSITU PO3BUTKY JIOTTYHOTO Ta MOCIIZIOBHOTO MUCJIEHHS CTYAEHTIB, BUPOOJIECHHIO aHATITHYHOTO
migxoay A0 (opMyiIroBaHHS Ta pO3B’SA3yBaHHS MPAKTUYHHUX MpoOJeM Ta BMIHHS 3acCTOCOBYBAaTH
HaOMMKeHI METOAM OOYHMCIICHHS IS PO3B’si3aHHA (axoBHX 3a7ad, 3 BUKOPHUCTAHHAM JCSIKUX 3
PO3IIISIHYTHX Y paMKaX CHeIlajli30BaHUX MAaTeMaTUYHHX MaKeTiB, MPOTpaMHUX MPOAYKTiB, METOJIB Ta
AITOPHUTMIB.

IIporpaMHi KOMIIETEHTHOCTI:

3araubHi:

1 3KI1'-3pgaTHIiCTh 10 aOCTPAKTHOTO MUCIICHHS, aHAITI3Y Ta CHHTE3Y;

2 3K3— 3HaHHA i pO3yMiHHS IPeIMETHOI 0071acTi Ta podeciiHOT MisTLHOCTI,

3 3K8- 3martHicTh 10 MOMIyKy, 00poOKH Ta aHami3y iH(opMaIllii 3 pi3HUX HKEPEIT;

4 3K9- 3partHicTh npuiiMaTi OOIPYHTOBAHI PIIICHHS;

5 3KI12- 3patHiCTh npairoBaTi aBTOHOMHO;

6 3K16— 3patHicTh amanTyBaTHCA 1 JIITH B HOBUX yMOBax, MPOSBISATH TBOPUMN MiAXiA Ta
HIIIaTUBY;

daxoBi:

1. ®K1—- 3parHicTs (hopMyIOBaTH NpOOJIEMH MaTEMaTHUYHO Ta B CUMBOJIBHIH (hOpMi 3 METOIO
CTIPOIIEHHS iXHBOTO aHaTi3y W pO3B’sI3aHHS,

2. ®K5— 3naTHicTh 10 KiIBKICHOTO MUCJICHHS,

3. ®K6 — 3gaTHicTh pO3pOOIATH 1 JOCTIKYBATH MAaTEMAaTHYHI MOJIEN1 SIBUIIL, TIPOIECIB Ta CUCTEM.

4. ®K7 — 31aTHICTh 3aCTOCOBYBATH YHCEIIbHI METOIU JJIS TOCIIIPKEHHS MAaTeMAaTHYHUX MOJICIICH.

5. ®K8— 3marHicTh 10 aHaNi3y MaTeMaTHUYHUX CTPYKTYp, Y TOMY WYHCII JO OIlIHIOBAaHHS
OOTpYHTOBAHOCTI i €)EKTUBHOCTI BUKOPUCTOBYBAHUX MaTEMaTUYHUX IT1IXO/IIB;

6. ®K9 — 3naTHicTh 3aCTOCOBYBATH CIEliali30BaHl MOBH IPOrpaMyBaHHS Ta MaKeTH MPHUKIATHUX
porpam.

7. ®K10 — 3paTHiCTb BHKOPHCTOBYBATHM OOYHMCIIOBAIBbHI IHCTPYMEHTH Ui YHCEIbHHX 1
CHUMBOJIBHUX PO3PaxXyHKiB;

8. ®K14 — 3parHICTh IEMOHCTPYBaTH MaTeMaTUYHY T'PaAaMOTHICTb, MOCJIJOBHO MOSCHUTH IHIIUM
MaTreMaThdHi Teopli abo X CKIagoBI YaCTHHHU, B3a€EMO3B’S30K Ta BIAMIHHICTH MDK HHMH, HAaBECTH
IPUKJIAJN 3aCTOCYBaHb Y IPUPOIHUYMX HAyKaX.

IIporpamHi pe3y/1bTaTH HABYAHHSA:

1. PH4 — Po3yMmiTH (¢yHIaMeHTalbHy MaTeMaTHKy Ha piBHI, HEOOXiTHOMY AJISi JOCATHEHHS 1HIIMX
BHUMOT OCBITHBOI IPOTPaMH;

2. PH5 — Maru HaBHUYKM BUKOPUCTAHHS CHEIIai30BaHUX MPOrpPaMHUX 3ac00iB KOMII IOTEPHOI Ta
NPUKIIAHOT MATEMATUKU 1 BAKOPHCTOBYBATH 1HTEPHET-PECYPCH;

3. PH6 — 3natu meToaum MaTeMaTHMYHOIO MOJIENIOBAHHS MPUPOJHUYMX Ta/abo coLlalbHUX
MPOTIECIB;

4. PH7 — TlosicHroBaTM MaTeMaTH4YHI KOHIIEMIII MOBOIO, 3pO3YMUIOI0 Jis HedaxiBIliB y Tamysi
MaTeMaTHKH;

! mm¢p 3MaTHOCTI, KOMIIETEHTHOCTI YX pe3yNbTaTy HaBuaHH 3rigHo 3 OIIIL



5. PH10 — Po3B’s3yBatu 3ajaui NpUIATHUMH MaTEMaTHUYHUMH METOJAaMH, MEpEeBIpATH yMOBHU
BUKOHAHHSI MAaTEMaTUYHHUX TBEP/KEHb, KOPEKTHO NMEPECHOCHUTH YMOBH Ta TBEP/DKCHHS HAa HOBI KJAacH
00’€KTIB, 3HAXOUTH i aHATI3yBAaTH BiIITOBIHOCTI MK ITOCTABJICHOIO 33]]a4€I0 i BiJIOMUMH MOJCIISIMHU.

6. PH11— Po3B’s3yBaTu KOHKpPETHI MaTeMaTH4HI 3a/1a4l, siki chOpMyJIbOBaHO Y (OpMalli30BaHOMY
BUTJISI/; 3/IIMCHIOBATH 0a30B1 MEPETBOPEHHS MAaTEMAaTUYHUX MOJICTICH;

7. PH12— BiagmykoByBaT moTpiOHY HAyKOBO-TEXHIYHY 1H(POpPMAIIiI0 y HAYKOBIiH JiTeparypi, 6a3ax
JAHUX Ta IHIIUX JpKepenax iHpopMariii.

B pe3yJabTaTi BUBYCHHSI OCBITHBOI0 KOMIIOHEHTY 3100yBayi BHILOI OCBITH:

® 3HAaTUMYTh HAOMMXKEHI MeToAu po3B’s3yBaHHS 3amadi Komri mis wemiHidaux 3/IP, sx
AQHATITUYHOTO, aCUMIITOTUYHOTO XapaKTepy, TaK 1 YUCEITBHOTO;

® QyIyTh 3HATH AITOPUTMHU Ta BMITH OLIIHUTH MOPSIKKA TouyHOCTI MetoaiB Eiinepa ta Pynre-Kyrra
st 3/1P 1-ro mopsiaKy, MiIBHIIEHOT TOYHOCTI, OCOOJIMBOCTI 3aCTOCYBAHHSI METOIB ISl PIBHSIHB BUIITUX
MOPSIKIB Ta X CUCTEM;

® 3HATH 3aCTOCYBAaHHS METOJIB IHTEPIOJAIIl TpH IHTETPYBaHHI Ta I HAOIMIKEHOTO
po3B’s3yBanHs 3/IP, a Takox npu 00poOIIi OTpUMaHUX JAHUX;

® HalinpocTill YucesbHI MeToAu Juist po3B’si3yBanHs JIPUIL, moHATTS mpo ciTkoBi (QyHKIIT Ha
CXEMH iX 3aCTOCYBaHHS;

® O3HAHOMUTHCS 3 NMPAKTUYHO BAXKIMBHAM 3 aHAJTITHYHHM METOJOM PO3KIAJaHHS PO3B’S3KIB IO
cneniadbHUM QyHKUIAM beccens, moniHomam Jlexxannapa kpaiioBoro 3amaueto qis JIPUII Jlammaca 3i
cepUYHUMHU YU UWIIHAPUYHUMHU TPAHUIIMH TIPU KOJUBAHHAX Yy HECTHCIMBIN piguHi, abo y modi
MOTeHLiay (T1IpoAuHAMIKa YK Teopis MOTEHIIATbHUX (PYHKIIIH) Y BIIMOBIAHUX KOOPAUHATAX;

® pO3B’s3yBAaTH TECTOBI 3a/1ayi SK BKa3aHUMHU AHANITUYHMMH METOJaMH, TaK 1 YHCEIHHUMH, 3a
JIONIOMOTOI0 MAKeTIB MPUKIAJAHUX IPOrpaM, BKIIIOYAIOUM BiJl BOYIOBaHMX MaTeMaTHUHUX (QyHKUiH MS
XL, 10 maremMaTHM4YHO Opi€EHTOBAaHUX HporpamHux cepenosunl Mathcad, Matematika, MATLAB Ta

IHITUMU, BMITH TTIOPIBHATH Ta JOCIIIUTH TOYHICTh PE3yJIbTaTiB, KOPEKTHICTH 3aa4l y HIJIOMY

2. IlpepexkBi3uTHM Ta MOCTPEKBI3UTH IAUCHUIUIIHM (MicHe B CTPYKTYPHO-JOTiYHIiH cxeMmi
HABYAHHS 32 BiINOBIIHOI0 OCBITHHOI MPOrPaMoIo)

Jly1s BUBUEHHS KypCy CTYJEHTH NMOTPeOYyIOTh 0a30BUX 3HAHb 3

- MaremaTu4HOrO aHaizys;

- Anrebpu Ta aHAITUYHOI reoMeTpil;

- OyHKIIOHAILHOTO aHali3Y;

- 3HaHHS MAKETIB MPUKIIATHUX MIPOrpaM, eIEMEHTH MPOTPaMyBaHHS;

- Mudepenmiansaux piBHsHb (3/1P);

- Matu moHATTS Nmpo Jeskl KpaioBi 3ajadl AudepeHIialbHUX PIBHSAHb Y YaCTHMHHUX HOXITHHUX
(JIPYII).

3anponoHOBaHUN Kypc € MATPYHTSAM JO BHUBYEHHS KypCiB HaOIMKEHOTO PO3B’sI3aHHS
IHTerpabHUX piBHAHB, iIHIUX JIPUIl, neniniiinux 3/IP, 1o MmaTeMaTnyHOI 0OpOOKH NaHMX, CIICIiaIbHUX
GyHKITH.

3. 3micT HAaBYAJILHOI AMCIUILIIHA

Tema 1. IlousarTa npo ¢isuyHe, MaTeMaTH4YHe, KOMII'IOTEPHE MOJEJIOBAHHS, YUCEJIbLHUN
ekcnnepuMeHT. Jleski ¢i3uuHi mpoOieMu Ta MpoIecH, o NpuBoAiATh A0 3amadyi Komi mms 3P .
[ToBTOpenHs kmacudikamii HUX pIBHSIHb, BUIMAIKUA ICHYBaHHS TOYHUX pO3B’sA3KiB. OCHOBHI THIH
MOXUOOK, MPUPOAA MOXUOOK, BIAMIHHICTh TOUHUX Ta HAOMMKEHHUX PO3B’s3KiB. BiAMIHHICTh aHATITHYHUX



Ta 4YHCceNpbHUX MmiaxoniB. [locraHoBKkM 3amaui HAOMMKEHHOTO pO3B’s3yBaHHS 3amaui Komri jyis
nuQepeHIiaabHuX PiBHAHB, KOPEKTHICTH. (3 ron)

Tema 2. UncenbHi MeToau Ha0IM:KeHOT0 Po3B’A3yBaHHs HeJiHiiHuX 3/[P piBusinHb (5 ron).

[ligxin CKIHYEHHUX PI3HULB JUISl YUCEJIBHOTO 1HTErpyBaHHsS AUQepeHLiaIbHUX PIBHSIHb. MeToa
Eiinepa, mopsinok tounocti. Meron Pynre-Kyrra, mopsmok Tounocti. Jleski iHII YHUCeIbHI METOAM ISt
3BuyaiiHux gud. piBHgHb (3/1P).  BukopuctaHHs MaTeMaTHYHUX TAKETIB I  PO3B’s3yBaHHS
BianoBinHuX 3amay Ko,

Tema3. AHagiTnuHi Ha0aMKeHi MeToau 1 3aaa4 Komri (4 ron).

3.1. TloHATTS mpO acCHUMNOTOTHYHI METOAU Majoro mnapamerpy. [lpukiaaau BuOOpY Mayioro
napamerpy. MeToj ycepeIHeHHs 3a 4acoM /sl KBa3umiHiiaux 3/1P,

3.2.3acTocyBaHHS CTENICHEBUX PSJIIB Ta CIICHIANBHUX (DYHKITIH.

3.3. MKP 3a temamu 1-3. (2 rox.)

Tema 4. Jlesaki kpaiioBi 3agaui nqas JAPYIl ta nHabaumkeHi yucelbHi MeTOAM iX PO3B3aHHA
(4ron.). IloBTOpEeHHS OCHOBHUX THITIB. 3seaenns JIPUIl i3 ymoBamm mo 3amau Komi. Meton
CKIHYCHHHMX PI3HUIIb. JlesKi MpoeKIiifHI MeTOAu pPO3B’s3aHHS KpaloBUX 3amad. MeToa CKiHUCHHHX
€JIEMEHTIB PO3B’sI3aHHS KpailloBUX 3a7au.

Tema 5. [leski aHaxiTuuHi MeTOaM Il KpaloBUX 3a1a4 piBHsAHHs Jlamnaca.

5.1. Kpaiiosi 3amaui ans (i3uyHOI Mozeni pyXy CGEpUYHOrO Tijla MPU KOJMBAHHAX Yy HECTUCIUBIN
(y ctucnuBiii — piBHAHHA ['enpronpiia) pinuHi (TiApoauHaMiKa YU TiJPOAKyCTHKA, PO3MOBCIOKEHHS
V3X, Teopis noTeHIiambHUX QYHKIINH). MeTox HOTeHIiaiB.

5.2. Meroau po3kiamaHHs PO3B’S3KIB MO psaaMm croemianbHuxX (QyHKIiA beccens, momiHoMaM
Jlexxannpa. Po3B’s30k [ onHIET cepuyHOi UM JBOX TPAaHUISAX Yy CHUMETPUYHOMY BHUIIAJKy dYepes
OTPUMAaHHS Ta JOCTIIKCHHS HECKIHUYCHHUX aireOpaiyHuX CUCTeM Iy KoedilieHTiB. Bumaaku, komu
HECKIHYEHHI CUCTEMHU MOXYTh OyTH PO3B’si3aHI METOJOM PEIyKIIii.

O1uiHKH MOPSAKIB TOYHOCTI HA OCHOB1 MOPIBHSHHS HAOIMKEHUX METOJIB Ta TOYHUX JJISi TECTOBHUX
3amad.

5.3. MKP-2 (2 ron.)

6.1. PP pobora 3a ycima Temamu. 3axuct. Jlomyck 10 3aliKy.

6.2. 3aiik.
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4.1. OcHoBHa JiTepaTypa

1. IIpokonenko 0. B., Tatapuyx . /1., Kasmipenko B. A. OGuucntoBanibHa MatemaTuka: Hapu.
roci0. — K.: Bumasaunrso «Iloaitexnikay, 2013. — 224 c.

2. Kuzma O./ The dynamic destruction aggregates in nano suspensions into rotary viscometer/
O. Kuzma — 2017 IEEE 7th International Conference Nanomaterials — 4 p.

3. Kysema O. B., fmok B. T. Kparni, kpuBomiHiiiai, moBepxHeBi inTerpanu. OCHOBU Teopii mos:
HaByaibHO-MeTOoMuuHU mociOHuk / O. B.Kyspema, B. T. fAmox— K: HTYY “KIII”, 2016. — 113 c.
/Enexktponne BunaHHs, 3aTBepmkeHe Pagoro OMD 24.06.16, mporokon Ne 6. — EnexTponuii pecypc;
noctyi: http://ela.kpi.ua/handle/123456789/16675.

4. Jlsmenko b.M., Kpuonoc O.M., Bakamok T.A. MeToau 004YHCIICHb: HaBYATbHO-METOIUIHHUI
NOCIOHUK JUISl CTYIEHTIB (Di3MKO-MaTeMaTuyHoro ¢akynbrery. — XKuromup: Bua-so XKV, 2014. — 228 c.

4.2. JlonomizkHa Jiiteparypa

5. Meronu obuuncnens : miapyunuk / I. A. Koctromko, H. JI. Jlro6amenko, B. B. Tperunuk. — Kuis:
KIII im. Iropst Cikopebkoro, Bun-o «Ilomitexnika», 2021. — 243 c.

6. Kubenko V. D., A. V. Kuz'ma / Influence of the boundary of a column of incompressible liquid
in investigating axisymmetric oscillations of a solid sphere in a cavity / V. D. Kubenko, A. V. Kuz'ma //
Int. Appl. Mech. — 1999. — 35, Ne 12. — P. 1199-1206.




7. €menko A. I. OcHoBH mporpamyBaHHs B MaremarnyHoMmy nakeri Mathcad /A.l. €menko,
ILA. €menko. — Oneca: YIA3, 2000. — 285 ¢ .

8. JlaboparopHi poOOTH Ta IOMAIIIHI 3aBAAHHS JJIs CAMOCTIMHOT POOOTH 3 AUCHUILIIHN «MeTtoau
o0uuncaIeHb)» IJIs CTYyICHTIB MeX.-MaT. (hakynbrery. — K., 2006 — 32c¢.

9. I'aBpumiok I. I1., MakapoB B. JI. Merogu oGuucnens: [linpyunuk: ¥V 24— K. 1 Buma mxk.,
1995.—4. 1. — 367 c.

10. l'aBpurok 1. I1., MakapoB B. JI. Metoau oGuucnens: [linpyuynuk : ¥V 2 v.— K. : Buma k.,
1995. —4Y.2. —431 c.

11. JlanunoBuu B. UwmcensHi MeToau B 3amavax i1 BmpaBax: Hapd. moci6. — K.: ICHO, 1995. —
248 c.

12. Ky3bpma .O.B., Smtok B. T. 3acTocyBaHHs AKX cieniadbHUX (YHKIIN TpU BUKIAJaHHI KYypCy
BHIIIOT MaTeMaTuku// Anbmanax Hayku. — 2019, Ne 27 (6) — C. 23-29

13. MetonuyHi BKa3iBKM 1 3aBJaHHS J10 J1a0OpaTOpHUX POOIT 3 KypCy BHINOI MaTeMaTHKU 3
BukopuctanasM [IEOM mis crynentiB ycix cnemianpHocTel / Y. 0.B.Ky3sma, A.O.Tyrakos. — K.:
KIII, 1992. — 56 c.

4.3. IndgopmauniiiHi Ta iHTepHeT-pecypcH

14. http://www.mechmat.univ.kiev.ua/wp-content/uploads/2019/03/asymptmethods.pdf

15. ludepentianbhi piBHSHHS 1018 iHGopMmaTukiB: miapyunuk / @.I'. INapamenko, B.T. MaTBieHKo,
I.I. Xapuenko. — K.: BumaBuuuo-nomnirpadiunnii nentp "KuiBcekuii yHiBepcuter”, 2008. — 352 c.
http://csc.knu.ua/en/library/books/Differential.pdf

16. https://www.wolfram.com/mathematica/

17. http://mathcad.com.ua/down-math.php/
18. All PTC Mathcad Tutorials// Enexrponsni MOCIOHUKHY. -
https://learningexchange.ptc.com/tutorials/by sub_product/ptc-mathcad/sub_product id:13

19. https://www.mathworks.com/help/matlab/

HaBYyanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/bHOI AUCLUUNAIHU (OCBITHLOrO KOMMNOHEHTA)

3aBmaHHS Ta METOAWYHI PEKOMEHJAIlii 10 BUKOHAHHSA TNPAKTHYHUX poOit, muraHHs 10 MKP,
CEeMECTPOBOTO KOHTPOJIIO Ta IHIN MaTepianu MyOJiKylOThCd y KaMmmyci Ta Ha calTi kadeapu:
https://mph.kpi.ua/.

Opi€HTOBHI IUIAHH JIEKUIHUX Ta NMPAKTHYHUX 3aHATH 1JA JeHHOI (opMH HABYAHHS HaBeeHi
HHIKYe.

KinpkicTs
. TOIVH AJIs
Kinpkicth
Ne . N MPaKTHYHAX
Haspa temu nekiiii Ta nmepeiik OCHOBHUX MUTaHb JeKIifHIX
3/ 3aHATH Ta
TOANH '
KOMIT'FOTEPHOTO
HPAKTHKYMY
1 Jesaki ¢izuyni mpoOieMu Ta MpPOIECH, IO MPUBOAATH 1O 3a/adi 2 3

Komi mns 3/1P . BigmiaHOCTI (i3W9HOT, MAaTEeMaTUYIHOI, YACEITHHOT
(komIT’rOTepHOT) MoOJEl SBUIMIA YH CUCTeMH. [lOBTOpeHHS
knacudikamii 3J[P, Bunmaaku iCHyBaHHS TOYHHMX pO3B’S3KIB,
NpUHIUI  cynepro3uiii. OCHOBHI THNU MOXHOOK, TMpHUPOJA
MOXHOOK, BIIMIHHICTh TOYHUX Ta HAOJMKEHUX PO3B’A3KIB.
BigMiHHICTE aHAITUYHUX Ta YUCEJIBLHUX HiaxoxiB. IlocTaHOBKH




3amayi  HAONMMKEHHOTO  po3B’si3yBaHHsA 3amaudi  Komri s
TuQepeHIiaTbHUX PiBHAHB, KOPEKTHICTb.

2 [Tinxin ckiHueHHUX pi3HUIBL. Metoau Einepa, mopsaok TOYHOCTI. 4 6
Meron Pynre-Kyrtra, mopsigok TounocTi. Jlesiki iHIN YucenbHI
METOAM JiJIsl 3BUYaiHuX qud. piBHAHb (3/IP).

3 [loHATTS 1po ACHUMOTOTHYHI METOAM MaJoro IapaMmerpy. 4 6
[Tpuknaau BuOOpy Manoro mapamerpy. MeToa ycepeaHEeHHs 3a
yacoM s KBasiniHiitHux 3/1P, 3acTocyBaHHs CTENEHEBUX PAIIB Ta
cnemianbHux (yHKIiH. DyHkmii 1 nmominomu Jlexanapa, ¢yHkmii
Beccens pi3HUX poiB.

MKP 3a Temamu 1-3. 2

5 Hesixi kparioi 3amaui mis JIPUIT Ta HabnvokeHi YucenbHI METOIH X 4 6

po3B3aHHA. [loBTopeHHs ocHOBHUX TumiB. 3BeneHHs [IPUIl i3
ymoBamu 10 3amad Komri. MeTton ckiHueHHUX pi3HHIB. [leski
OPOCKIifiHI METOAM pPO3B’s3aHHSA KpaloBHX 3amad. Mertox
CKIHYEHHUX €JIEMEHTIB PO3B’3aHHS KPaloBUX 3ajau.

6 Jlesiki aHaITUYHI METOIM U1 KpaloBUX 3a1ay piBHsHHS Jlamaca. 4 6
Kpaiiosi 3anaui g ¢izuyHoi Moneni pyxy cpepuyHOro Tula mpu
KOJIMBAHHSIX y HECTHCIUBIH (y CTUCIMBIN — piBHAHHS | e€Ibrosniia)
piauHi (TiApoAMHAMIKA YU T1POAKyCTHKA, PO3MOBCIOKEHHS Y3X,
Teopiss MoTeHUianbHUX (yHKIIN). Meron noreHmianiB. Meroau
PO3KJIaZIaHHs PO3B’SI3KIB MO psfaM creuiaabHux (QyHkii beccens,
noninomMam Jlexxanapa. Po3B’si30k mist ogHiel chepuyHoi 9u JBOX
TPaHUIIX Y CHMETPUYHOMY BHUNAAKYy  Yepe3 OTpPUMaHHS Ta
JMOCHI/DKCHHST ~ HECKIHYCHHUX  aireOpaiyHuX  CHCTEM  JUIA
koegiuieHTiB. OUIHKY MOPSAKIB TOYHOCTI HA OCHOBI MOPIBHSHHS
HAOJMMKEHUX METO/IIB Ta TOUHUX JJIsl TECTOBUX 3a/1a4.

7 MKP-2 3a ycima Temamu 2
8 PP 2 3a ycima Temamu 6
(camocrTiitna
pobota)
9 3anik

KOMH'IOTepHMﬁ NPAKTUKYM BUKOHYETbCA Y AO0CTYNMHUX MaTeEMATUYHUX NAKETaxX

6. CamocrTiiiHa poboTa cTyaeHTa

Jlo caMocTiitHOT poOOTH CTyZE€HTa BIAHOCATHCS MOTOYHI 3aBJaHHS JUIsl TOMAIIHIX pOOiT, 3aBIaHHs
PP, BukoHaHHS 3aBAaHb KOMI'IOTEPHOTO MPAKTUKYMY, SIKHA POBOJUTHCSA Y MOCTYMMHUX MaTEMaTHIHHUX
CEpEIOBHINAX Ta MaKeTax. A TaKOXX BKJIIOYAE HACTYITHI BUAM CAMOCTIHHOI poOOTH:

® [1iIrOTOBKA JIO JICKI[IHHUX Ta MPAKTHYHUX 3aHATH,
® [iIrOTOBKA Ta BAKOHAHHS MOIYJIbHOI KOHTPOJIBHOI POOOTH;
® [iArOTOBKA Mpe3eHTaIlill, JOMOBieH;

® [IirOTOBKA JO 3aJIIKY.

7. MoniTMKa HaBYaANbHOI AUCUMNNIHU (OCBITHLOrO KOMMNOHEHTA)

PexoMeHna0oBaHi MeTOoAM HABYAHHSI: BUBUCHHS OCHOBHOI Ta JIONMOMIKHOI JiTepaTypu 3a



TEMATUKOIO JIEKLIH, pO3B’sI3yBaHHS 33/1a4 HAa MPAKTUYHUX 3aHATTAX Ta MPH BUKOHAHHI JIOMAIIHIX POOIT.

CryneHTy peKOMEHAY€EThCS BECTH KOHCIIEKT JIEKIii. BaxkinuBuM acnekToM € camocTiiiHa poOorta.
Bona MicTHTh YWTaHHA JIITEpPAaTypH 3a TEMOIO, MIATOTOBKY IO 3aHSTh, BUKOHAHHS JOMAIIHIX pPOOIT,
miarotoBky Ta BukoHaHHs MKP , miaroroBky ta 3aiiky.

BiaBinyBaHHs JEKIINA, TPAKTUYHUX 3aHATh, a TAKOX BIJCYTHICTh HA HHUX, HE OIIIHIOETHCS, aje
O6axxani. CTyieHTaM peKOMEHAYEThCS BiJIBITyBaTH 3aHATTS, OCKIJIbKA Ha HUX BHUKJIAIAETHCS TEOPETUUHUI
MaTepial Ta pPO3BUBAIOTHCA HABUYKM, HEOOXIOHI /i BUKOHAHHS CEMECTPOBOIO 1HAMBIAYaIbHOTO
3apnaHHs. KpiM Toro, Ha 3aHATTAX (B OYHIM YW y OUCTaHLilHIA (opMi) CTYACHTH MOXYTb OTPUMATH
Oanu 3a BIMOBIJI, 32 3aXUCTUT POOIT.

[ig yac aucraHmiiHOI GOPMH HABYAHHS 3aHATTS MPOBOIATCS Y Zoom (UM y iHIIINA KOH(eEpeHII-
wiatgopmi). Cucrema OLIHIOBaHHS OpI€HTOBaHa Ha MIATPUMKY aKTHUBHOCTI CTYJEHTIB, a TaKOX
caMoOCTiiHEe BUKOHAHHS 3aB/JaHb, SKi 3/JaTHI PO3BUHYTHU iX MPAKTUYHI YMIHHS Ta HABUUKH.

IIpaBu/ia moBeAiHKM HA 3AHATTAX:

® AKTHBHICTh CTYACHTA Ha 3aHATTI O3Ha4yae PO3B'SI3yBaHHS 3aJad Ta BIJINOBiJI HAa TEOPETUYHI
MUTAHHS KOJIO JJOUIKHU YU 3 MiCLIs;

® [1i7 Yac IMCTaHIIHOI popMHU HaBUaHHSA —y Zoom, OakaHO MTPOBOJIUTH 3aMKC BiAMOBIICH;
® vy Zoom mnepen MKP uu 3amikoM HEoOXi/IHA TaKOX iMeHTH(IKALliS CTY/ICHTIB;

® 3axuct PP Tta iHmmX 3aBmaHp BiAOyBaeThCs TICHS NPEACTABICHHS BiANOBITHUX pPOOIT y
MIUCbMOBOMY/€JIIEKTPOHHOMY BHUTJIsL. 3aXHCT poOIT BKJIIOYAE B ceOe MUTAHHS TEOPETUUHOTO XapaKTepy,
3riIHO TeMi poOoTH;

® KOHTPOJIbHA, PO3paxyHKOBa poOOTH, 3aBAAHHS MPAKTUKYMyMY, SIKI MOAAIOTHCSA HA MEPEBIPKY 3
MOPYIIEHHSM TEPMiHY BUKOHAHHS, OL[IHIOIOTHCS 13 BpaxyBaHHSIM IITpadHUX OamiB;

® 330XO4YyBaJbHI OadM HAJAIOTHCS 3a MIATOTOBKY JIOMOBiAI HAa KOH(EPEHIiI0, HAMWCaHHI Mij
KEpiBHHUIITBOM BUKJIa/laya HAyKOBOI poOOTH, PO3B'A3yBaHHs 3ajay MiJBUILEHHOI CKJIAJHOCTI, MIrOTOBKY
Mpe3eHTalliii;

® qepenbaveHO TEepecKiIaZaHHsS MOIYJbHHX KOHTPOJBHUX poOIT (HE OinbIlne ABOX pas).
OO60B's13k0BO  HEOOX1IHO BHKOHATH poOOTYy Haja mnoMuikamMu B PP Ta 3aBmaHHsSX KOMIT'FOTEPHOIO
MPaKTUKYMY, TIEPEPOOUTH HEBIPHI 3aBAaHHS, SKIIO TaKi MOMUJIKA OYJIH;

® po0OTH, BUKOHAHI HE CAMOCTIHO YH 32 JJOTIOMOTOI0 OHJIAMH-KAIbKYJISITOPA, 1€ HE TPUBOIATHCS
CXEMH PO3PaxyHKIB, IPOrpaMH YU OOUMCIIEHHS Y MAaTeMaTUYHUX CEPEOBMIIAX Ta sIKi aBTOP HE MOXKeE
MIOSICHUTH, HE 3aPaXOBYIOTHCS.

AxanemMiuHa 100poYecHICTD

[lomiTuka Ta mpUHUMIM akaaeMiyHOi JoOpouyecHOCTI Bu3HaueHl y po3auli 3 Koxekcy decti
HanionaneHoro TexHigyHoro yHiBepcureTy Ykpainu «KuiBChbKHM MOMITEXHIYHUNA 1HCTUTYT iMeH1 Irops
Cikopcbkoroy. Jleranphime: https://kpi.ua/code

Hopmu eTMYHOI OBeIiHKH

Hopmu eTwdHOi mOBeOiHKM CTYJIEHTIB 1 MpalliBHUKIB BH3HAueHi y po3auni 2 Kopekcy decti
HarionanbHOro TEXHIYHOTO yHiBepcuTeTy YKpaiHu «KuiBCbKUH MOMITEXHIYHUM 1HCTHTYT iMeH1 Irops
Cikopcbkoroy. JleranpHime: https://kpi.ua/code

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYyaHHA (PCO)

Po3nonin HaB4asbHOTO dYacy 3a BHUJAMU 3aHATh 1 3aBAaHb 3 JUCHUIUIIHA 3TITHO 3 POOOYHM
HaBYaJbHUM ILIAHOM.

Hagu. yac Po3nojin HaBYaJIbHUX T'OJTUH KoHntposbHi 3ax011
CemMmect Axapn, . CemMecTtp.
P Kpenutu g Jlexii [IpakTryH1 CPC MKP PP p

TOJI. aTecT.




6 4 120 36 18 66 | 1 | 1 | 3ani

Ha nepmomy 3ansaTT1 3100yBadil 03HAHOMITIOIOTHCS 13 PEUTUHIOBOIO cucTeMolo o1iHtoBaHHs (PCO)
JTUCIUILIIHY, siKa oOyaoBaHa Ha OCHOBI [1oyI0eHHS MPO CUCTEMY OIIIHIOBAHHS PE3yJIbTATiB HAaBUYAHHS
https://document.kpi.ua/files/2020 1-273.pdf.

[ToTouynmit KOHTpOIL: hpoHTaNbHUI (YcHUH, THcbMoBHit), MKP, PP.

KanennapHuii KOHTpOJb: HPOBOJUTHCA JIBIYl Ha CEMECTp SK MOHITOPUHI IOTOYHOI'O CTaHy
BUKOHAHHA BHMOT cuialycy, pe3ysibTaTH SIKOro BinoOpakaioThCsi B cucTeMi EnekTpoHHUIl kammyc

https://campus.kpi.ua.
PeliTnHroBa CUCTeMa OIIHIOBAHHS BKJIOYA€ BCI BUIU TECTYBAHHS: KOHTPOJBHI pOOOTH, SKICThH
BuKOHaHHS PP Ta 1i 3axmcT, a TakoXX IOAATKOBI Oanu 3a MiJATOTOBKY IPE3€HTalllid, JOMOBIAEH Ha

KOH(epeHIii.

PeituHT cTyZeHTa 3 KPEIUTHOTO MOJIYJIA PO3paxoBYyeThes BUXOAs4uu 13 100-0anpHOT IIKaIH
CKJIQJIA€ThCS 3 OaiB, K1 BIH OTPUMYE 3a:

- poOOTy Ha MPAKTUYHUX 3aHATTSX;

- HaImMcaHHS MOJYJIBHOI KOHTPOJIBHOI pOOOTH;

- BUKOHAHHS po3paxyHKoBoi pobotu (PP).

Bionoeidi nio uac npakmuunux 3anamo

Barogwuii 6ax 2

® gKIIO 3a/Ja4ya IOBHICTIO pO3B’s3aHa, TO 3100yBau OTPUMY€  MAKCHUMAalbHY KIJIBbKICTb
3aIlJITaHOBAaHUX 0aJiB;

®  gKIIO BIAMOBIAL MpaBWUJIbHA, aj€ Yy pO3B’A3KYy € HETOYHOCTI, TO 3700yBad OTpUMYE
0,5 3amnanoBaHux OaiB;

®  OMOBHEHHS BIAMOBIJI, BIAMOBiAb HAa ycHE nuTaHHs — (,25;

®  JKIIIO HEe3aJ0BUTbHA BIAMOBIIb, METOJ] PO3B’I3yBaHHS 33/1a4i HenpaBwIbHMA — () OalTiB

Maxkcumanpuuii 6an 5=1x3+0,25*8.

Mooynbna konmpoavna poooma

MKP cknanaeTbes 3 TECTOBUX 3aB/IaHb

OriHka BUCTABISIETECSA IIITXOM TEPEPAXyHKY BIJCOTKA MPABWIBHO BHKOHAHWUX 3aBJIaHb B
PEUTHHIOB1 Oau.

BincyTHicTh Ha KOHTpPOIBHIN poOoTi — 0 GaiB.

MKP mosxe OyTu po30uTa Ha B YaCTUHH, SIKI BAKOHYIOThCA micis Temu 2 Ta Temu 4.

Maxkcumanbsauii 6an 2*20= 40

Po3paxynkoea poooma

Baroswuii 6an 5

Po3paxyHkoBa poOOTa BUKOHYETHCS 1 3aXHUIIAE€THCS YACTHMHAMH, IO 3a 3MICTOM BiJIOBIIAIOThH
KOKHIA Temi, 1 ckiamaeTbcsi 3 6 3aBmanb. KokHa wactuHa PP 3maeTscst B TepmiHM, BCTaHOBIIEHI
BHKJIAJITAYCM.

[Tpu Buxkonanni meniie 60% PP Bona He 3apaxoBy€eThCs 1 TOBUHHA OYTH JOOTIPAIlbOBAHA.

Maxkcumanbauit 6an 5x6=30

HImpaghnui ma 3aoxouyeanvui danu

- HecBoevacHe (Mi3HilIe HiXK Ha THXKICHb) MOJIaHHS PO3paxyHKoBoi poboTH - 10 % Ganis

- 320X0YyBaJIbHI 0aJI 32 BUKOHAHHS TBOPYMX 3aBJiaHb, y4acTh B KOH(PEPEHINIAX 1 T. .1I

Dopma cemecmposozo KORMPOJIIO — 3aJ1iK

SIKmo BUKOHAHO yci mependayeHi BUAM POOIT, TO 3aliK BUCTABISAETHCS «ABTOMATOM) 3T1THO
peiTHHTY 3100yBava, 3 TIEPEBEICHHSIM B OI[IHKY 32 YHIBEPCHTETCHKOIO IKaIOK. B pa3i HemocTaTHBOT



KUTBKOCTI 0ajiB abo 3 METOIO MiJBUIICHHS PEHTHHTY, O3BOJSETHCS HAMMCAHHS 3aJiKOBOi poOOTH, 3a
pe3yabTaTaMu sIKoi 3100yBay OTPUMY€E OCTATOYHUN PEHTHHTOBHNA Oaj

YMOBH NO3UTHUBHOI OIIHKH KaJICHIAPHOTO KOHTPOIIIO

Jlig oTprMaHHs “3apaxoBaHo’ 3 mepuioi (8 THXKIEHb) Ta Ipyroi NpoMixKHOi atectauii (14 TxkaeHb)
CTYACHT NOBUHEH MaTh He MeHme HiX 50% MoxJIMBUX OajiB Ha MOMEHT IPOBEIEHHS KalleHIapHOIO
KOHTPOJIIO.

[lepecknananHsi MO3UTHUBHOI MiJICYMKOBOI CEMECTPOBOi aTecTalii 3 METO ii MiJABHUILEHHS HE
JIOITyCKA€ThCSI.

[ToTouHuil KOHTPOJIb: BIANOBIJAI HA MPAKTUYHHUX 3aHATTAX, EKCIIpec-ONMUTyBaHHs Ta TecTH, MKP,
3axucT PP Ta 3aB1aHb KOMIT'FOTEPHOIO IPAKTUKYMY.

KanennmapHuii KOHTpOJb: TPOBOIUTHCS JBiUi Ha CEMECTp SK MOHITOPHHI TOTOYHOTO CTaHY
BUKOHAHHS BUMOTr cuialycy. s TUX CTyHIEHTIB, SIKI MPOTATOM CEMECTpy He HaOepyTh OCTaTHIO
KUTBKICTh OaiiB mepeadadeHo miCyMKOBY KOHTPOJIBHY pOOOTY.

Po3paxynok mkauau peidtunry (R):

Ne . . . 0 Barosuii Kin-
KoHTposnbHMii 3aX1/1 OLIHIOBAaHHS % Bceroro
3/m Oan Th
1. AKTHUBHICTh Ha MPAKTUYHHUX 3aHIATTIX 5 1 5
2. Bukonanns /13 * 10 1 10 10
MKP* 2*20 10 40
4 Buxonanus ta 3axuct PP*, BukoHanHs ta 30 30 1 30+15
" | 3aXHUCT 3aBJiaHb KOMIT FOTEPHOTO IIPAKTUKYyMY *
Bcworo (Makc.): 100

Kpurepii omiHIOBaHHS KOXXHOTO 3aXOAy pPO3MINIYIOTECA B KamIlyci, TPyHoBid TOmTI /abo
OTOJIONIYIOTHCS Tepel KOHTPOIBHUAM 3aXO0/I0M.

YMOBOIO OTpUMAaHHS 3aJ1iKy 3 BUKOHAHHSI BC1X OCHOBHUX IyHKTIB ycepeaHboMy He MeHie 60 %, Ta
oTpuMaHHs Oubie 60 peHTUHTOBHX OaiB.

*3a HeBUaCHE BUKOHAHHS 3aBJIaHb YaCTHHA OB 3HIMAETHCS

** 3a pimeHHsM Kadeapw Ta 3rof0K0 CTYyJEHTa 3aMiCTh 3alliKy MOXE ITiJl Yac JUCTaHIIHHOTO
HaBYaHHS 3aCTOCOBYBATHCS (hopMyJia epepaxyHKy OaiB.

OO60B’3K0B1 YMOBU OTPUMAaHHSI 3aJ1IKY Kpurepiii

1 Peiitunr He menme 60 0aniB

2 Excnpec-xonTpounbHi Ta Tectu Ta MKP He menme 15 6aniB

3 Bukonanus ta 3axuct PP He menmte 20 Ganis

4 BukoHaHHA Ta 3aXUCT 3aBJlaHb KOMIT FOTEPHOTO MPAKTUKYMY He menme 25 6amiB

3aoxouyeanvhi 6anu

HarmmcanHs Te3 3a TEMaTHKOK HABYAJIBbHOI JAWCIUIUTIHM Ha BHYTPINIHINA 15 OauniB
KOH(EepeHIlii CTYJAeHTChbKIX HayKOBUX poOIT a00 1HIINX 3aX0JaX YU KOHKypcax

(32 TEMaTHUKOO HAaBYAIHHOI AUCIUILTIHU).

Hanmmcanns crarri abo y4acTh y MDKHAPOJHHMX, BCEYKPAiHCHKHX HAayKOBHX 25 Ganis
KOH(epeHIIisIX

Taonuus 6ionogionocmi pelmunzo6ux 0anie OUIHKAM 3a YHIGEPCUMEN CbKOI0 WKAI010:



KinbkicTh 0a71iB Omninka
100-95 BigmiazO
85-94 Hyxe nodpe
75-84 Jobpe
65-74 3aJI0BIILHO
60-64 JlocTaTHBO

Meume 60 HeszagosinpHO

9. [OopaTtkosa iHpopmauia 3 gucumnaiHm (OCBIiTHLOro KOMNOHEHTA)

9.1. YV Bunaaky IucTaHLiHOI (OpMHU HaBYaHHS OpraHi3allisi OCBITHBOTO MPOLECY 31HCHIOETHCS 3
3aCTOCYBAaHHSM €JIEKTpOHHOI mowmTH, Telegram, Bineo-koH(epeHiil B Zoom Ta OCBITHBOI IUTaT(HopMHU
Moodle.

9.2. [Ipuban3HMii mepeiik TEOPeTUHYHUX MUTAHb KYypPCY

Tema 1.

1. HaBenite npukiagy aedkux (isM4HUX CHCTEM YU MPOIIECIB, 110 OMUCYIOThCS 3amadi Komri ans
3/1P.

2. UuMm BiApi3HAIOTHCS JNiHIMHI Ta HeniHikiHI 3/{P, 11 SKUX 3 HUX € 3aralibHi MiAX0Au 10 Mo0ya0BU
TOYHHMX aHAJITUYHHUX PO3B’S3KiB?

3. Ha3BiTh NpUUMHN BUHUKHEHHS MMOXUOOK, BIIMIHHICTh TOUHUX Ta HAOJIMKEHUX PO3B’S3KIB.

4. Sk xnacudikyrorbes 3/IP, 11 skoro TUIy piBHSAHb HE MPALIOE€ MPUHLIUI CYTEePIO3ULIi?

5.V yomy BiIMiHHICTh HAOMMKEHUX aHANITUYHUX Ta YUCEIbHUX PO3B’s3KiB? HaBemiTh nmpuKiIaau.

6. lL{o € xopekTHOIO 3a1a4et0?

7. SIK IOSICHUTH, IO TaKe CTIHKICTh METOLY?

8. YV womy BigMiHHOCTI (Di3UYHOI, MATEMAaTUYHOI, YUCEIHHOI (KOMII FOTEpHOI) MOJENI SBUIA YU
cuctemu? SIKi y HUX BIJIMIHHOCTI 3 peBILHUM 00’ €KTOM JOCTIIKEHHS?

9. Sxi yMOBHM HAKJIAMAIOTHCS HA BHXIJAHI JaHI JUIsi TOro, ImoO0 oOepHEeHa 3amada HalyIa
OJIHO3HAYHOCTI?

10. [Ilo Ha3uBarOTh HAOTMKEHUM Ta TOYHHUM pO3B s3koM 3amadi Komni mis audepeHianpHuX
PIBHSIHB?

Tema 2.

1. ¥V yomy nossirae mixix CKiHU€eHHUX pi3HULB A7 3P?

2. Meronu Eiinepa, mopsiiok TOUHOCTI. Y 4yOMy IOJIATAE MiJBUIIEHHS TOYHOCTI JUISl OKPAIIEHOTO
MeToy?

3. CdopmymroliTe 3a1a9y BiHAXOHKEHHS po3B 3Ky 3/IP Ta 3amadi i3 3a1aHO0 TOYHICTIO.

4. Eranu BigHaxomkeHHs po3B s3ky 3P 1 — ro mopsiiKy, BUIIUX TOPSIKIB.

5. Metop Pynre-Kytra. fIka BiIMIHHICTb, SIKHI TIOPSAOK TOYHOCTI?

6. SIKi BM 3HA€ETE METO/IU T1JBUIIEHOT TOYHOCTI, MOPIBHIOIOYHN 3 MeTOJI0M PyHre-KyTTh.

7. Y AKUX 3 MaTeMaTHYHUX CEPEIOBHII CTBOPEHI MakeTH mporpam st oduncnenus 3/IP? SIki Bu
3Haere?

Tema 3.

1. CdopmymioliTe MOCTAaHOBKY 3ajadi po3KiaieHHs po3B's3ky 3/[P 1o cremensm Maioro
napameTpy €.

2. HaBeniTh npukiagy Maaux napameTpis.

3.5k MeToIM HAa3WBAIOTHCS aCUMITOTHYHUMHE? Yomy?

4. Y yoMy nojsrae MeToJl yCEpeaHEHHS 32 yacoM?

5. SIk BUKOPUCTOBYIOTBCSI CTETICHEBI PSAAM JIs1 OTPUMaHHS HAOJIMKEHUX po3B s3KiB 3/1P?

6. SIki cnenianbHi QyHKIIT Oyau oTpuMaHi gk po3B’ a3kiB 3/1P y ¢opmi psais?

7. SIx BU3HAYa€ThCSA MOXUOKA HAOIMKEHHS psoM?



Tema 4.

1. Yuwm 3amaui ans 3/IP Bigpisastorees Bin 3amau JAPUII? SIki npeacTaBisiioTh 3BUYAaHO OLTBITY
CKJIQ/THICTh TP HAOJIMKEHOMY PO3B’sI3yBaHHI?

2. Sxi ocunosHi Tunu JAPYII?

3. dxi Tunm kpaitoBux ymMoB? SIKi OCHOBHI CHCTEMH KOOPAMHAT BUKOPHUCTOBYIOTHCS ISl PI3HUX
I'PaHUYHUX OBEPXOHb?

4. o Take MeTon cKiHYeHHX pi3HUIL? Ha yomy noOynoBaHuil nepexi BiJi YaCTUHHUX MOXITHUX
710 CKIHYEHHUX Pi13HULL? Y SKHUX IHTEPIOJIALIHHUX MOTIHOMAaX BOHU BUKOPUCTOBYIOTHCS?

5. 1o take citkoBi QyHKLIi? UK 3a1€KUTh MIBUIKICTH Ta TOYHICTh OOUUCIIEHB BijJ BUOOPY CITKHU?
Ax?

6. SIxi mpoeKTHBHI METOM BH 3HaeTe? Y YoMy ix ines?

7. B yomy mnossirae MeToJ1 CKIHYEHHHUX €JIEMEHTIB PO3B’s13aHHs KpailoBux 3aja4?

8. SIKki 3 mepeniueHrnx METOAIB 1al0Th OUIbIY TOYHICTH IIPH OJHAKOBUX KPOKaX po30OUTT?

9. fxi 3 mepeniueHuX METO/IIB BUMAraloTh OLIBIIIOT0 00CATY 00YHCIIeHb?

Tema S.

1. SAxum JIPUIl omucyetbes pyx imeanbHOi (HEB’S3K0i) HECTHCIWBOI pinmuHU? SKi yMOBHU Ais
PiAMHU NPUBOJATH 10 ILOTO PIBHIHHA? A SK1 — 10 TPAaHUYHUX YMOB?

2. Jlo sixkux (PyHKIH MPUBOAUTE PO3B’SI30K PIBHSAHHS Y CPepUUHUX KOOPAUHATAX?

3. o sxux ¢yHKLiH TPUBOANUTH PO3B’SI30K PIBHAHHS Y HWIIHIPUYHUX KOOpIUHATAX?

4. SIxi BmacTUBOCTI MOTiHOMIB JlexaHapa JO3BOJSIOTH OTPUMATH PO3B’SI30K KparHoBOi 3aaadi Jyis
piBHAHHA Jlamaca 3a psaaMu IUX cheuiagbHuX QYHKMIN? Ski GopMynHu H03BOJISIOTH OOUMCITIOBATH
3Ha4YeHHS X nmoixiHoMiB? Yum ynkiii JIexxanapa Bipi3HIAOTHCS Bl MOJIHOMIB?

5. Ckinbku poxiB ¢pyHKIii beccens Bu 3Haere?

6. Jlo 4oro mpsiMyroThb Ha HECKIHILIEHHOCTI 3BW4YaiiHi Ta MonaudikoBani QyHkuii beccena? Sxmio
30ypeHHs NOTEHIsUTY IMIBUIKOCTI PyXy 3MEHUIYEThCS 13 BIAJAILIIO, TO SIKI 3 LMX (yHKLIN Tpeba Toxi
BUKOPUCTOBYBaTU?

7. o sikoi cuctemMu anreOpaidyHUX PIBHSAHB Ui KOS(III€HTIB 3BOAMTHCS MiJACTAaHOBKA PSAIB 3a
nojiinoMamu Jlexxanipa y ymMoBy Ha cepuuHiii moBepxHi? Homy? Sk 1 KoM pO3B’SI3yFOTHCS HECKIHYCHHI
CUCTEMH anreOpaiuHuX piBHAHb?

8. UuM mozibHi 3a1ayi Ui NOTEHLIaTy IIBUJIKOCTI pyXy HECTUCIIMBOI HEB’SI3KO1 PIIMHU Ta 3a/1a4l
JUIsl IOTEHIIaTy €JIEKTPOCTATUYHOTO 10JIsA?

9. flka OCHOBHA BiAMIHHICTh MK aHAIITHYHUMH HAOJHMKEHHUMHU PO3B’I3KaMH Ta YHCEIbHUMH (Ha
OCHOBI BHpillIeHUX 3aja4)? SIK MOPIBHATH iX TOYHOCTI?

Omnuaiin-Kypcu

JlucraHIiiiHe HaBYaHHS Yepe3 MPOXOKEHHS CTOPOHHIX OHJIAH-KYPCIB 32 TEMATHKOIO JUCIUTUTIHA
JIOTTYCKA€EThCS 32 YMOBH MOTOPKEHHS 13 BUKJIaaaueM. [lpu npen’siBneHH1 cepTudikaty mpo MpOXOoHKEHHS
Kypcy Ta Horo mporpamu CTyJIEHTY MOXYThb OyTH 3apaxoBaHl Oajiu 3a BUKOHAHHS MEBHUX MMOTOYHUX
3aBJaHb. [Ipy IbOMY KOHTPOJIBHI 3aX0/11 3 AUCUUILIIHM BUKOHYIOThCS Ha 3araJlbHUX MiJcTaBax.

Inka03MBHE HABYAHHS

HapuanpHa mucrumiiHa MoOK€ BUKIAIATHCS [UIsl YCIX CTYACHTIB 3 OCOOJMBUMH OCBITHIMH
norpebamMu Ta 3a70BUIBHMM 3HAaHHSAM KypCy IIKUIBHOI MaTeMaTHUKU. Y BUMNAJAKY HOTpeOH 3aBAaHHS
MOXYTb OyTH CKOPUT'OBaHi.

Po6ouy nporpamy HaBYaJbHOI TUCUMILIIHU (cHi1adyc):
CraageHo goreHTOM Kadeapu MareMmMaTudHoi Gi3ukd Ta AuQepeHIlialbHUX  PIBHSHB,
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