Qu HauioHanbHUM TEXHIYHUN YH
Dol «KUIBCbKUW MONITEXHI'

Qu HauioHanbHUM TEXHIYHUN YH
el «KUIBCbKMA MONITEXHI'

Kadepgpa
maTtemaTuiHoi QisuKu T1a
andepeHuianbHUX PiBHAHDb
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Mporpama HaBYaNbHOI AUCLUNAIHU

OnucHaB4YaNbHOI AUCUUNAIHMY, TT MeTa, NpeaMeT BUBYAHHA Ta Pe3y1bTaTu HaBYaHHA

MeTol HaB4YanbHOI AMCUMNNIHM € GOPMYBAHHA Yy CTYAEHTIB iHTErpasibHOi KOMMNETEHTHOCTI — 34aTHOCTI
[0 NOriYyHOro mucneHHs, GopPMyBaHHA OCOBMCTOCTI CTYAEHTIB; PO3BUTOK iX iHTENeKTy i 3aibHocTel;
3/1aTHOCTiI PO3B’sI3yBaTV CKAaAHI creLiani3oBaHi 3a/a4i Ta NPaKTUYHiI Npobiemu npodeciiHoi AianbHOCTI
Y HOBITHiIX TexHonoriAx Ta Komn'ioTepHOMy  AM3aMHOBI MaTepianiB, BUKOPUCTOBYBATU METOAM
MATEMATMYHOIO aHaNI3y B iHXXEHEPHUX PO3PaxyHKaXx.

MeToto KpegMTHOro moayna € GOpMyBaHHA Yy CTYAEHTIB 34aTHOCTEN BMKOPUCTOBYBAaTM METOAWU BULLOI
MaTeMaTUKN ANA OBONOAIHHA HeobXiAHMM MaTeMaTUYHMM anapaToMm, LLO AO0MNOMAra€ aHanisysaTtu,
MOAENOBATM Ta PO3B’A3yBATM NPUKNALHI iHXEeHepHi 3apadi i3 3acTocyBaHHAM, A€ Le MOX/IUBO,
064YNCNOBANBHOI TEXHIKMW.

OCHOBHI 3aBgaHHA KPeaUTHOro Moayns.

3rigHO 3 BUMOramm Nporpamuy HaB4asibHOT ANCUMMNNIHU CTYAEHTM NiCNA 3aCBOEHHSA

KpeauTHOro moayna matoTb NPOAEMOHCTPYBATM TaKi pe3y/bTaTU HaBYaAHHSA:

- 3HAHHA : CTYAEHT MOBMHEH 3HATM 03HAYEHHA Ta OCHOBHI TeopeMu Kypcy “Buiia matemaTtmka”;

- YMiHHA: CTYAEHT MNOBWHEH YMITWU [0BOAMTM OCHOBHI TeopemMum Kypcy “Buiia matematvka” Ta
3aCTOCOBYBaTU TeopeTuyHy 6a3y [0 po3B’A3yBaHHA MNPAKTUYHMX 3a4ad, pPO3BMBATU /OrivyHe i



aNroOpUTMiYHE MMUCNEHHA, CAMOCTIMHO NOWMWPIOBAaTU CBOI MATeMaTW4Hi 3HaHHA Ta MPOBOAUTMU
MaTeMATUYHUI aHaNi3 NPUKNAAHUX 3a4aY;

- [AocBif: HabyTi 3HaHHA CTyAeHT Ma€E 3acTOCOBYBATU MNPU BUBYEHHI iHWMX po3ainiB Kypcy «Buuia
MaTemaTMKa» a, TaKOX, NPM OMNaHyBaHHI KypciB i3MKKU, TEOPETUYHOI MEXaHiKM, HAPWUCHOI reomeTpii,
Komn’toTepHoi rpadikun, YUCAOBUX METOAIB OOYUCAEHHSA, crelianbHUX ANUCUMNAIH Ta NPU iHKEHEPHUX
pO3paxyHKax.

3aranbHi KomneteHTHOCTi (3K):

3K3 3paTHiCTb BUNTMCA | OBONOAIBATU CYHaCHUMM 3HAHHAMM.

3K4 3paTHICTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUYHUX CUTYaLLIAX.
3K9 3paTHicTb NpuiiMaT OBIPYHTOBAHI pilleHHA.

daxoBi KomneTteHTHOCTI (PK):
®K1 34aTHICTb 3aCTOCOBYBATU BiAMOBIAHI KiNbKICHI maTemaTUyHi meTogm, metoam

NPUPOAHMYMX Ta TEXHIYHMX HAYK i KOMN'tOTepHe nporpamHe 3abesneyeHHA pns
BMpILLEHHA iH}KeHepPHMX 3aBAaHb B TENNOEHEPreTUYHIM ranysi.

®K2 3paTHiCTb 3aCTOCOBYBATM i iHTErpyBaTU 3HAHHSA | PO3YMIHHS iHWMKX iHXKEHepHUX
ANCUMNANIH ANA BUpileHHA npodeciiHux npobiem.

®K7 3paTHICTb BPaxoBYBATW LWIMPWUNA MIKAUCUMNAIHAPHUNA iHXEHEPHUN KOHTEKCT Yy
npodecinHin AianbHOCTI B chepi TennoeHepreTuku.

®K 11 3paTHicTb 3abe3neyvyBaT AKICTb B TENNOEHEPreTUYHIN ranysi.

®K 13 3paTtHicTb aHanisyBaTM mMeToAM Ta 3acobu NiaBULIEHHS Tena0BOi eKOHOMIYHOCTI
eHepreTMYyHoro obnagHaHHA TENNOBUX Ta aTOMHWUX €1eKTPOCTaHLil; BM3HaA4YaTH
WANAXM MoAepHi3aLii TennoBoi cxemn 3 METOK NiABULLEHHA €KOHOMIYHOCTI Ta
HaAiMHOCTI pobOTM TENNOBUX TA ATOMHUX €1IEKTPOCTAHLLN.

MporpamHi pe3ynbTatm HaBYaHHA:
MPH 1 3HaTv i po3ymiTm maTemaTuky, ¢isnKy, XiMmito Ha PiBHI, HEObXiAHOMY ANA AOCATHEHHA

pe3ynbTaTiB OCBITHbOI NpPOrpamm.

MPH 3 Po3ymiHHA MiXANCUMNAIHAPHOIO KOHTEKCTY cneuianbHOCTI «TennoeHepreTuka».

MPH6 Buasnatn, opmyntoBaTH i BUPiLYBaATH iHKEHEPHI 3aBAAHHA Y TEMN/I0EHepreTuL;;
PO3YMITM BaX/MBICTb HETEXHIYHMX (CyCninbCTBO, 340p0B'A | 6e3neka,
HaBKO/IMLLHE CepeaoBuLLE, EKOHOMIKA i NPOMMUCNOBICTb) OOMENKEHD.

MPH 8 3actocoByBaTh NepeaoBi AOCATHEHHA eNeKTPUYHOI iHXKEHEPIT Ta CYMIXKHUX ranysen
NpuW NPOEKTYBaHHi 06’€KTIB i NpoLLeciB TenioeHepreTUKun.

MPH 19 BosnoaitM HeobXiAHMM HayKOBUM MiArpyHTAM, METOAMKAMU Ta METOAAMU NAaHYBaHHA
Ta 3A4iACHEHHA eKcnepuMeHTaIbHUX A0CNiIAXKEHb TENNOBOro YCTaTKyBaHHA
TenaoeHepreTMYHMX 06 eKTiIB MyHiLMNaAbHOI, NPOMUCNOBOI chep Ta eNeKTPOCTAHL,iN.

2. MpepeKBi3nTM Ta NOCTPEKBI3UTU AUCLUNANIHK (MicLie B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 3a
BiaNOBiAHOIO OCBITHLOIO NPOrpPamolo)
Buknapaetbca B nepliomy cemectpi Ha 6asi NnoBHOT cepeaHboi abo cepeaHboi NnpodeciliHoi ocBiTH.
®i3nKa, TeXHMYHA TepMOAMHaMiKa 6a3ylOTbCA HA pe3ynbTaTax HaBYaHHA 3 AaHOI AUCLUNAIHN.

3. 3micT HaBYaNbHOI AUCUUNNIHN
Po30in 1. EnemeHmu niHiliHoi aneebpu i aHanimu4Hoi 2eomempii.
Tema 1.1. EnemeHTM niHiiHOi anrebpw.
Tema 1.2. BeKTopHa anrebpa.



Tema 1.3. EnemeHTM aHaniTUYHOT reomeTpii Ha NAOLWWMHI Ta B NPOCTOPI.

Po30in 2. Bcmyn 0o mamemamu4H020 aHANi3y.

Tema 2.1. MHOXXWUHW Ymncen.

Tema 2.2. Ynucnosi NocnigoBHOCTI, FPaHNLLL.

Tema 2.3. paHULi Ta HeNepepBHICTb PYHKLIT OAHIET 3MIHHOI.
Po30in 3. [ugepeHyianbHe YucneHHsA hyHKYii OOHIET 3MiHHOI.

Tema 3.1. NMoxiaHa dyHKLT, andepeHuian.

Tema 3.2. MoxigHi Ta AudepeHLuiann BULWMX NOPAAKIB, iX 3aCTOCYBaHHSA.

Tema 3.3. 3acTtocyBaHHA AudepeHLiaNbHOro YACAEHHA AN AoCNiaxKeHHA PYHKLUiM | nobyaoBu ix
rpadikis.
P0o30in 4. OyHKUIi KinbKOX 3MIHHUX.

Tema 4.1. NMoOHATTA GYHKL,T KINbKOX 3MiHHUX.

Tema 4.2. [paHMUA Ta HENEPEPBHICTb.

Tema 4.3. AndepeHuitoBaHHA PYHKLT KiIbKOX 3MiIHHUX Ta 3aCTOCYBaHHA NOXiAHUX.

Po30din 5. CneuianbHi enasu suuwjoi Mamemamuku.

Tema 5.1. CkanapHe none.
Tema 5.2. MNoxigHa 3a JaHUM HANPAMKOM.

Tema 5.3. lpagieHT.

4. HaBuyanbHi maTepianu Ta pecypcu

basoBa nitepartypa

1. [y6osuK B.M. Buwa matemaTtunka: Hasy. noci6. / Ay6osuk B.M., Opuk I.I. — K.: A.C.K., 2005. — 648
C.

2. Tpumantok B.M. Buwa matemaTmka: Y 2 4.: Haeu. noci6. / fpumantiok B.M., Kyxapuyk M.M.,
AciHcbkuin B.B. — K.: Binon, 2004.-Y4. 1. — 376 c.

3. Oyakin M.E., OioxeHKosa O.10., CtenaxHo |.B. Bctyn o matemMaTU4YHOro aHanisy.
OndeperuianbHe YncneHHA PyHKLUiT oaHiel 3miHHOI. 36ipHMK 3aaa4u [EneKkTpoHHMI pecypc] :
HaBY. Nocib. gns cTya. iHXeHepHUX cneuianbHocTel / KMl im. Iropsa CikopcbKoro ; — ENeKTpoHHi
TekcToBi gaHi (1 danin: 2,4 K6anT). — Kuis : KMl im. Irops CikopcbKkoro, 2021. — 65 c.

HasBa 3 eKpaHa. — floctyn: https://ela.kpi.ua/handle/123456789/42207
4. M. €. lyakKiH, O. 10. AoxeHKoBa, |. B. CtenaxHo. Buula matemaTuKa: nigpy4yHuK ana 3406ysadis

cTyneHAa 6akanaspa 3a iHxeHepHUMK cneuianbHocTamm / KMl im. Iropa CikopcbKoro. — Kuis:
KMl im. Iropsa CikopcbKoro, 2022. — 449 c.

5. 0. 10. OioxkeHkoBa, M. €. iyakin, |. B. CtenaxHo. Buwa matemaTuKa. MNpakTnkym [ENeKTpoOHHUI
pecypc] : HaBYanbHU nocibHuk / O. 0. AoxkeHKoBa, M. €. lyakin, |. B. CtenaxHo / KMl im. Iropa
CikopcbKoro. — Kuis : KMl im. Iropa CikopcbKkoro, 2021. — 409 c. (npoTtokon Ne 2 Big 09.12.2021 p.)
3a nogaHHAM ByeHoi pagu Pisnko- matemaTnyHoro ¢akynbteTy (Nnpotokon Ne 01

Big 23.09.2021 p.) https://ela.kpi.ua/handle/123456789/47504




JonomixHa nitepatypa

1. Crpwkak T.I. MaTemaTM4HMIA aHani3: NpUKNaam i 3agadi: Hasy. nocib. / Ctpuskak T.I., KoHoBanosa H.P.
—K.: nbiagb, 1995. - 240 c.

2. Oasnpos M. O. Kypc matematuyHoro aHanisy. B3 4.—Y4. 2 —K.: Buwa
wkona, 1991. — 366 c.9.

3. Ay6osuk B.M., FOpuk I.I. Buia matemaTuka. 36ipHUK 3aaa4:
HaBu.nocibH. — K.: A.C.K., 2004. - 480 c.

PekomeHpauii

Bca 6asoBa niTepaTypa Ta MeTOAMYHI BKasiBKM A0 BWMKOHAHHA PIP Ta nabopatopHux pobit
HaOa€ETbCA CTyAEeHTaM Npu ix nigkntodeHHi oo GoogleClassroom.

CaliT HaykoBoi 6ibniotekn HTYY «KMI im. Iropa Cikopcbkoro» http://library.kpi.ua B8 posgini
«EneKkTpoHHi pecypcu», nigpo3aini «3aranbHUM enekTPoHHMW Katanor HTB» po3Bonse 3HaWTM  Ta
3aMOBUTU peKOMeHO0BaHy NiTepaTypy A0 HaBYaNbHOI ANCLUNIIHU Ta OTPUMATU JOCTYN A0 €NEeKTPOHHUX
pecypciB 6ibnioTekn Ta poboTH 3 HUMMN.

HaBuYanbHUA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/bHOI AUCLUNNIHU(OCBITHBOrO KOMNOHEHTA)
Ha nekuinHux 3aHATTAX — JleKuia (eNeKTPOHHUI BapiaHT), NOACHEHHSA, MO3KOBUI WTYPM, NpobaemHi

3aBAaHHA.
NeKuiliHi 3aHATTA

No Ha3Ba nekuiii, nepenik 0CHOBHUX NUTaHbTA 3aBAAHHA HA CaMOCTiliHY poboTy)

Mampuui ma 0ii Had Humu.

BM3HaUYHMKKU KBagpaTHUX MaTpMLb APYroro Ta TpeTboro NnopAAKis: BUSHAYEHHA, OCHOBHI
BNacTMBOCTi. MiHOpM i anrebpaivHi 4oONOBHEHHA. TeopeMn NPO BENMUYMHY BU3HAYHUKA, Ta
1-2 aHyNtoBaHHA. NPAMOKYTHI maTpuui Ta iX miHOpW. PaHr maTpuui. ErxemeHTapHi nepeTBopeHHA
MaTpuLb.

3a80aHHA Ha CPC: NMOHATTA NPO BU3HAYHUK KBaAPaTHOT MaTPULL N-ro MOpsAaKY.

Cuctemum NiHiNHNX anrebpaiuHUX PiBHAHD.

Cuctemm n NiHIMHWUX PiBHAHDb € N HeBigoMmuMmU. Teopema Kpamepa. Teopema KpoHekepa-Kaneni
3-5 (6e3 poseneHHs). OaHOpiIAHI cucTeMn. PO3B’AI3aHHA CUCTEM NiIHIMHUX PiBHAHL MeToaom layca.
Oii Hag maTpuuamm. ObepHeHa maTpuusa. Po3B’a3yBaHHA CUCTEMM NiHIMHUX PiBHAHB 33
A0MOMOroK MAaTPUYHOIO MeToay.

3ae0aHHA Ha CPC: [loBiNnbHi cMcTeEMU NiHIMHUX PiBHAHb.

BekmopHuii aHanis.

FeomeTpuyHi BeKTOpW. JTiHiMHI onepau,ii Hag reomeTpUYHMMM BEKTOPAMM Ta iX BNAaCTUBOCTI.
6-7 | NliHinHO-He3aneKHi cuctemn BeKkTopiB. basunc cnctemun sekTopis. KoopamMHaTh BeKTOpa y
neskomy 6asuci..

3ae0aHHA Ha CPC. [lii Hap BeKTopamu, AKi 3a[aH0 KOOpAMHATaMn y Aesskomy 6asuci.

Basucu cucmem eeKmopie Ha NpAMIl, NAOWUHIi ma 'y npocmopi.

Po3knag BekTOpa 3a KoopaMHaTHUMKM Basmcamu. MPAMOKYTHA AEeKapTOBaA CMCTEMA KOOPANHAT.
8-9 | KoopanHath BEKTOPIB i TOYOK Y NPAMOKYTHIN AeKapTOBI cucTemi KoopamHaT. MNonAapHa cuctema
KOOpAMHar.

3ae0aHHA Ha CPC: ChepiyHa, LiniHAPUYHA CUCTEMU KOOPAMHAT.

10-11 | 4iif Hao eekmopamu.




Ha3Ba nekuiii, nepenik 0CHOBHUX NUTaHbTA 3aBAAHHA HA CaMOCTiliHY poboTy)

CKansapHuin ,O6YTOK A,BOX reEOMETPUYHUX BEKTOPIB Ta MOro BNACTUBOCTI. BEKTOPHMI | MilwaHWi
NOBYTKN BEKTOPIB Ta iX BNAaCTUBOCTI.
3a80aHHA Ha CPC: TeoMeTPUYHNIM Ta MeXaHIYHMIA 3MICT CKaNAPHOro A006yTKy.

12-13

Pi6HAHHA NAOWUH Mma nNpAMUX.

Pi3Hi BUAM piBHAHb NAOWMH Ta NpAMUX. [leAaKi OCHOBHI 3a4a4i Ha NJIOWUWHY Ta NpAMY:
BM3HAYEHHA KyTiB Ta BiACTaHEN.

3ae0aHHA Ha CPC: NonApHi piBHAHHA.

14-15

MoHammas npo Kpusei Opy2020 NopsAoKy.

Kono, eninc, rinepbona, napabona. [AUPeKTpUCU KPUBUX ApYyroro nopaaky. JliHinHi
nepeTBopeHHA. [lepeTBOPEHHA KOOPAMHAT.

3ae0aHHA Ha CPC: MonApHi Ta NapaMeTPUUHi PiBHAHHA KPUBUX APYrOro nopsakKy.

16

3azanbHe pi6HAHHA KPUBOi Opy2020 NOpAOKY.
MpuBeAeHHA KBaAPaTUYHOI POPMU A0 KAHOHIYHOIO BUMNAAY.
3ae0aHHA Ha CPC: CnpoLeHHA 3ara/ibHOro PiBHAHHA KPMBOI APYroro NopaaKy.

17

lMosepxHi Opy2020 NopAdKY.

Cdepa. Enincoin. linepbonoign. Mapabonoian. UnniHapmuHi nosepxHi. MoBepxHi obepTaHHA.
MNoBepxHi obepTaHHsA Apyroro nopaaky. KoHiyHi noBepxHi.

3ae0aHHA Ha CPC. JliHiyacTi noBepxHi.

18

Bcmyn 0o mamemamuyHo20 aHanizy. Yucaa. MHOMCUHU.

[incHi uncna Ta ix reomeTpuyHe 306paxeHHA. ABCONOTHA BeNMYMHA AIMCHOrO 4yucna Ta i
BNACTUBOCTI. MHOXMHU AiNcHUX uymcen. OBmexeHi MHOXMHWU. HWKHA | BepxHA Mexi B
obmeKeHih MHOXMWHI. MOHATTA NPO KOMMAEKCHI Yncna.

3as0aHHA Ha CPC: J1ornyHi cumsonu.

19

DyHKYisA.

dPyHKUjiA, cnocobu Ti 3aaaHHA. ObepHeHa ¢yHKLUiA. ObepHeHi TPUroHOMETPUYHI GYHKL.
CknageHa pyHKUia. Knacnodikauia ¢pyHKUiR. MpaHMua GYyHKLUIT i nocniaoBHOCTI, OCHOBHI
BNACTUBOCTI rpaHuLi ¢yHKLiT. HecKiHYeHHO Mani i HeCKIHYEHHO BenuKi GYHKLi Ta 3B’A30K MiX
HUMW. JIemMn NPO HECKIHYEHHO Mani PYHKLT.

3ae0aHHA Ha CPC: NMapameTpuiHO 3aaaHi GyHKLT.

20

OcCHO6Hi meopemu nNpo 2paHuyi.

ApndmeTnyHi onepauii Hag rpaHuyamu. lNepexig A0 rpaHuui B HepiBHOCTI. Teopema npo
NPOMIiXKHY 3MiHY, iCHYBaHHS rpaHULi MOHOTOHHOI 06MeXeHOol NoCNiA0BHOCTI.

3ae0aHHA Ha CPC: HatypanbHi norapuomm.

21

O64ucneHHA 2paHuyb pyHKYil.
Mepwa i apyra 4yaosi rpaHuui. NMopiBHAHHA HECKIHYEHHO ManuX. PO3KPUTTA HEBU3HAYEHOCTEN.
3asdaHHA Ha CPC: TinepbonivHi pyHKU;i.

22-23

HenepepsHicmb ¢pyHKUiT.

HenepepBHicTb PyHKLi B TOYL,i, OAHOCTOPOHHA HENepepBHICTb PYHKLIT B ToULi. TOYKM po3puBy,
iX Knacudikauia. HenepepBHicTb PYHKLIN Ha iHTepBani i Ha BiApi3Ky. ApudmeTnyHi onepauii Hag,
HenepepBHUMU PYHKLIAMKU. HenepepBHiCTb cknagHoi ¢yHKuii. Teopemun Kowi i Benepwrpaca.
PiBHOMipHa HenepepBHiCTb, Teopema KaHTopa.

3ae0aHHA Ha CPC: HenepepBHICTb Ha Bigpi3Ky.

24-25

MoxigHa.

3apgavi, AKki npMBoAATb A0 NOHATTA noxigHoi. MoxigHa. O6yMcneHHA NoXiAHWX BifA, OCHOBHMX
enemeHTapHux GyHKuin. Tabanua noxigHmx.

3as0aHHA Ha CPC: OaHOCTOPOHHI NoxigHi.




Ne Ha3Ba nekuiit, nepenik OCHOBHUX NUTAHbTa 3aBAAHHA Ha CaMOCTiliHY po6oTy)
MNpaesuna dugpepeHyito8aHHS.
dopmyna gna npupocty o¢yHKUii. HenepepBHicTb ¢yHKUii, sAKka mae noxigHy. [MpasBuna
26 | obuncneHHsa noxigHux. Teopema Npo iCHyBaHHSA i HenepepBHiCTb 0bepHeHoi GyHKUii. MoxiaHa
obepHeHOoT PpyHKLi. MoxigHa 06epHEHUX TPUTOHOMETPUUYHUX PYHKLIN.
3as0daHHA Ha CPC: TinepbonivHi dyKu,ii Ta iX NoxigHi.
MoxioHa cknadHoi pyHKyii.
» MoxiagHa noKa3HWKoBO-cTeneHeBoi ¢yHKUii. JlorapudmiuHe audepeHuitoBaHHA. [puknag,
HenepepBHOI GYHKLT B TOUL,i, AKa HE MAE B LLii TOYL,i NOoXigHOI.
3ae0aHHA Ha CPC: NoxiaHi GyHKLUiN, 3aaHNX HEABHO Ta NapaMeTPUYHO.
Aucpepenyian.
OndepeHuiiosHicTb PyHKUii. OudepeHuian o¢yHKUil. 3B’A30K AudepeHuiana 3 noxigHoto,
» reomeTpuyHui 3MmicT gudepeHuiany. 3actocyBaHHA AndepeHuiana g0 HabAUKeHUX obuncneHs.
OudepeHuian cymun, pobyTky i YacTku. MoxigHi i andepeHuiann BuwmMx nopaakis. Popmyna
NenbHiua.
3ae0aHHA Ha CPC: AndepeHuitoBaHHA GYHKLiM, 3a4aHNX NAPaMETPUYHO.
Aesaku meopemu dugpepeHyianbHO20 YUCNEHHSA.
29 Teopemun depma, Ponnsa, NlarpaHxKa. Teopema Kowui.
3ae0aHHA Ha CPC: AndepeHujian A0BXUHU AYTN.
5 lMpasuno /lonimansa. ®opmyna Telinopa.
3as0aHHA Ha CPC: Kpusu3Ha naoCKoi AiHil.
3acmocyeaHHA dugpeperuyianbHO20 YUcaeHHA 0417 00CniONceHHA PyHKUii.
YmoBu cTanocTi GyHKLUiT. YMOBM MOHOTOHHOCTI OYHKLUiI. Makcumymu, miHimymu. HeobxigHa
. YMOBa EKCTPEMYMY.
3as0aHHA Ha CPC: InTepnonauia GyHKLIN.
JlokanbHuli ekcmpemym.
52 JocTaTHi yMOBM eKcTpemyma, fIKi BCTAHOBAOKOTLCA 3@ AOMOMOrow neplloi i gpyroi noxigHoi.
Hanbinble i HalimeHLWwe 3HaYeHHA PYHKLiT HenepepBHOI Ha BiAPi3Ky.
3ae0aHHA Ha CPC: 3acTocyBaHHS Y MeXaHUL.
Cxema 00CnioxceHHA hyHKYii.
OnyKANicTb i YrHYTICTb KpUBWMX. TOYKM nepernHy, HeobxigHa i [OCTAaTHA ymMOBa MNeperuHy.
® AcumnTtoTu. JocniaskeHHsa GyHKLiN | nobynosa rpagikis.
3ae0aHHA Ha CPC: HabnuxeHe po3B'A3yBaHHA PiBHAHD.
DYHKYii KinbKOX 3MiHHUX.
MapameTpuyHi pPiBHAHHA MNPOCTOPOBOI AiHii. BekTopHa OyHKLIA CKanApPHOro aprymexTy, ii
34 rpaHuMuA Ta noxigHa. PiBHAHHA AOTUYHOI NPAMOI Ta HOPMaNAbHOI NNOLWKWHKM A0 NPOCTOPOBOI AiHii.
3a80aHHA Ha CPC: MexaHi4HWi 3MicT NepLuoi Ta APYroi NoxigHWi BEKTOPHOI PpYHKLii cKanapHoro
ApPryMeHTy.
EsKnidie n-eumipHuii npocmip.
OcHoBHi NoHATTA. O3HayeHHA QYHKUji KiNbKOX 3MiHHMX. ®PyHKUia ABOX 3MiHHMX, i 0bnacTb
BM3HaYeHHA. feomeTpuyHe TaymadeHHA. Mpadik PyHKLUiT ABOX 3MiHHUX. MpaHMua GYHKLIT ABOX
* 3MiHHUX. HenepepBHicTb ¢YHKLUIT ABOX 3MiHHMX B Touylji, B 0b6nacTi, B 3aMKHeHin obnacTi.
Teopemun Benepwtpacca Ta Kowi Nnpo B1acTMBOCTI HenepepBHUX QYHKLLNA.
3ae0aHHA Ha CPC: TeomeTpUYHE TAYMAYEHHS.
36-37 | [loxiOHi ma dughepeHyianu pykyii 6azameox 3MmiHHUX.




No Ha3Ba nekuiii, nepenik 0CHOBHUX NUTaHbTA 3aBAAHHA HA CaMOCTiliHY poboTy)

YacTuHHI noxigHi PyHKUiT 4BOX 3MIHHMX, O3HAYEHHA, FEOMETPUYHKI 3MiCT. udepeHLuilioBaHicTb
dYHKUjT  ABOX 3MiHHMX. HeobxigaHa Ta AoCTaTHA YMOBM AndepeHLinoBaHOCTi GYHKLIT ABOX
3MiHHUX. NMoBHMIK audepeHuian PyHKLUiT ABOX 3MIHHUX Ta MOro 3aCTOCyBaHHA A0 HabAUMKeHux
obuncneHs.

3as0aHHA Ha CPC: IHBapiaHTHICTb dopmun noBHoro gudepeHuiana.

[efakn 3acToCcyBaHHA YaCTUHHUX NOXIgHMUX.

JOoTMYHa nnowmHa Ta Hopmaab A0 NoBepxHi. feomeTpuyHUIM 3MicT agndepeHuiana GyHKLUiT ABOX
38-39
3MiHHMX. MoxiaHa cknageHoi oyHKLii. MoBHa noxigHa. MNoxiaHa HeABHO 3a4aHOT PYHKL.

3ae0aHHA Ha CPC: 3acTocyBaHHS A0 064ncNeHHsA GYHKLUIN .

MoxidHi suwux nopsokis.

. Teopema npo miwaHi noxigHi. udepeHuiann suwmnx nopaakis. Popmyna Terinopa ana GyHKUT
40-41
OBOX 3MiHHMX.

3ae0aHHA Ha CPC: 3acTocyBaHHS A0 064YNCNEHHA NMOXUOOK.

Ekcmpemymu gpyHKYii 6a2ambox 3MmiHHUX.

EkcTpemymun dyHKUii ABOX 3MiHHMX, HeObXigHi Ta AocTaTHi ymosu. Hanbinbwe Ta HalimeHwe
42-43
3HayeHHA HenepepBHOi PYHKUii Ha OOMEMKeHIN 3aMKHeHi obnacTi. YMOBHUIA eKCTpemyMm.

3ae0aHHA Ha CPC: MeTtop, GyHKUi larpaHa.

CneyianvHi 2nasu suwjoi Mamemamuku.

MNMoHATTA ckanapHoro nona. NoBepxHi piBHA Ta AiHii piBHA. [ToxigHa y AaHOMY HanpAMi.
44
[pafi€eHT CKAanApHOro Nonsa, BAACTMBOCTI.

3as0aHHsA Ha CPC: KoopauHaTHe Ta iHBapiaHTHE 03HAYeHHs rpagieHTa.

OrnapgoBa nekuis.
45

3aBAaHHA 40 BUKOHAHHS.

MpaKTUYHi 3aHATTA

OCHOBHMM 3aBAQHHAM MNPAKTUYHUX 3aHATb — MOMMOUTU PO3YMIHHA CTyAEeHTaMMU NeKUinHOoro
mMmaTepiany, HaBYMTM CTYAEHTIB BMKOHYBATM CaAMOCTIMHO pO3paxyHKW.Mpu npoBeaeHHi NPaKTUYHUX
3aHATb BiA CTyAeHTA BMMAra€TbCA BMBYEHHA BiAMNOBIAHOrO PO3A4iny NeKuimHoro maTepiany, fAK 3a
[0MOMOrOH KOHCMEKTY NeKLil, TaK i 33 AONOMOroto Niapy4YHUKA, @ TaKOXK PEKOMEHA0BaHUX NOCIOHMKIB.
Mpu ubomy ocobaunBy yBary HeobxiaHO NPUAINATU Qi3UYHIN CYTi TUX UM IHLIMX NPOLLECIB | 3ACBOEHHIO Ha il
OCHOBIi MeTO/iB PO3PaxyHKY KOHKPETHUX TEpMOANHAMIYHUX NPOLLECiB.

Cnif, 3ayBaXkWUTK, WO HaAbyTTA YMiHb i HAaBMYOK BMKOHAHHA PO3PaXyHKiB MOXe 6yTn [OCATHYTO

CTYAEHTOM TiIbKWN Y NPOLECi peryiapHOro CaMocTiiHOrO BUKOHAHHA KOHKPETHUX 3aZay i 3aBAaHb.

Ne Ha3Ba Temu 3aHATTA Ta nepeniK OCHOBHUX MUTAHb

Cucmemu niHiliHux pi8HAHb.
Cnctemn ABOX PiBHAHb 3 ABOMA HEBIAOMMMW. BU3HAYHMKKM Apyroro i TpeTboro NopAaKis.

1-2.
CuctemMm TpbOX NiHIMHWUX PiIBHAHb 3 TPbOMa Hesigomumn. Popmynun Kpamepa. BU3HAUHMKK
n-ro nopaaky. Metog, layca po3s’A3yBaHHA CUCTEMU PiBHAHD.

3. Mampuyi ma 9ii Ha0 HuUmu.

MaTpuui. Aii Hag maTpuuamn. ObepHeHa maTpuus.

4-5. | PaHe mampuyi.
Teopema KpoHekepa-Kaneni.




Bexkmopu.

6.
NiHinKHi onepauii Hag, BeKTopamn. HanpAaMHi KOCMHYCK BeKTopa. basuc. JliHiMHa 3aneXxHicTb i
NiHINHA He3aNeXHICTb BEKTOPIB.
7.8 Aii Had eekmopamu.
CkanApHuit nobyTok. BekTopHMit gobyToK. MillaHuin 4O6YTOK.
9- Tpama aiHia HA NAOWUHI.
OcHoBHi popmynu.
10.
11- 11-12. MnowuHa.
OcHoBHi popmynu.
12.
13- Mpama y npocrtopi. MaowuHa i npama.
OcHoBHi popmynu.
14.
MKP — 1 (yacmuHa 1). Enemenmu aiHiliHoi anzebpu ma aHanimu4yHoi 2eomempir.
CTpykTypa pobotu:
1. TeopeTuyHe NUTaHHA.
15. | 2. Po3B’A3yBaHHA CUCTEMM NIHINHUX PiBHAHD.
3. 3a4a4a 3 BEKTOpPHOI anrebpu.
4. 3a4a4a Ha CKaflaHHsA PiBHAHHA NPAMOT abo NAOLMHU.
3a4a4a Ha B3aEMHe PO3TallyBaHHA NPAMOI Ta NIOWMHMU.
16- Eninc, 2cinepbona, napabona.
OcHoBHi popmynu.
17.
18. MpuBeaeHHA PiBHAHb KPUBUX APYroro NOPAAKY A0 KAHOHIYHOro BUrNAAY.
OcHoBHi popmynu.
20- | NMoeepxHi Opy2o20 NopAoKy.
UnniHgpnyHi noBepxHi. MosepxHi o6epTaHHA. [ToBepxHi 06epTaHHA APYroro NOpPALKY.
21.
22 | Bcmyn o mamemamu4Ho20 aHanisy.
KomnneKkcHi uncna B anrebpaivHiii, TPUrOHOMETPUYHIA | NMOKa3HWMKOBIM dopmax, Aii Hag
) HUMK. ®opmyna Myaspa. JobyBaHHA KOpeHA 3 KOMNAeKCHOro Yncna. Popmynu Eiinepa.
23.
24 | ®dyHKYiA.

MoHATTA GyHKLUii. ObnacTb BM3HaYyeHHA | 0bnacTtb 3HayeHb. ObepHeHa ¢yHKUis. MNobynosa
rpadikiB enemeHTapHUX GyHKLiN.




25.

26- | paHuyA.
lpaHuus nocnigoBHOCTI. O6YMCAEHHA T[paHMUb nocnigoBHocTen. [paHuua  dyHKUI.
27. | 0BuncneHHs rpaHnub QYHKLT.
28 | lpasuna ob4yucneHHA 2paHUYb.
ObuncneHHA rpaHnLb PYHKLIT 3 BUKOPUCTAHHAM 1-i i 2-1 BUSHAUYHMX rpaHuULp.
29.
30. | EKeisaneHMHi HeCKiHYE€HHO masni.
O6uMcneHHA rpaHmMLb 32 4ONOMOTrOH0 eKBiBaIeHTHUX HECKIHYEHHO ManuXx.
31. | CknadHi pyHKuyii.
ObuymncneHHA NoXigHUX ABHO 3a4aHMX QYHKLIN.
32 | Mapamempu4yHo ma Hesa8HO 3a0aHi (PyHKYiT.
O6umncneHHA noxigHMx GyHKLIN, 3a4aHUX NapaMeTpUYHO, HeABHO. HabauxkeHi obuncneHHs
) 3a AOMNOMOroto NoxXigHoi.
33.
34 | NoxidHi i dugpepeHyianu suwjux nopsaoKis.
OcHoBHi popmynu. Mpasuno Jlonitans.
35.
MKP-1 (vacmuHra 2) "lMoxidna". Cmpykmypa pobomu:
1. TeopeTnyHe NUTAHHA.
Mpuknag Ha 3Haxo4XKeHHA MOoXiAHOI nepworo nopagKy Big ABHO
3a4aHOi QyHKLT.
3. MpuKknag Ha 3HAXOAXKEHHA NOXiAHOI Neplworo NopAaaKy Big HeABHO
36. 3a/.aHoT PYHKU,T.
4. MpuKnag, Ha 3HaxXOAXKEHHA NOXiAHOI Apyroro NopAaAKy Big (YHKUIT
3a4aHOi NapameTpUYHO.
5. Mpuknag Ha HabnmxkeHe ob6YMcneHHA 3a gonomoroto andepeHuiana.
MpuKnag Ha CKNafaHHA PIBHAHHA AOTUYHOI | HOpMani abo Ha 3HAXOAMKEHHA KyTa MiX
KPpUBUMM.
37 AocnidnceHHA pyHK YT,
3poCTaHHA i cnagaHHA PyHKUiA. TOUKM eKcTpemyma. JocniaKeHHA GyHKLUIN HA OnNyKAicTb i
YrHYTICTb. TOYKM NepervHy rpadika GyHKL;i.
38 Cxema pgocnigXeHHa PyHKLU;l.

AcumnToTn. MNobynosa rpagdikis GyHKUiN.




39.

40. | PyHKYii 6a2ambox 3MiHHUX.
Ob6nacTb BU3HAYEHHSA, FPaHULA, HENEPEPBHICTb.

41 | MoxidHi hyHKYii 6a2ameox 3miHHUX.
MoxiaHi Ta aAudepeHuiann nepworo nNopsaaky OYHKUIA KiIbKOX 3MiHHUX. HabnuxKeHi
obuncneHHa 3a gonomorot andepeHuiany. [JOTUYHA NAOWMHA | HOPMaab A0 MOBEPXHI.

42 MoxiaHi Ta andepeHLianm BULLUX NOPAAKIB.

43 Ecmpemymu pyHKYii 080X 3MiHHUX.

Hanbinbuwe Ta HalimeHLLe 3Ha4YeHHA HenepepBHOT GYHKLT B 3aMKHEHih obmexkeHi obnacri.
YMOBHUI eKCTpemMym.

44 CneyianbHi 2nasu.

CkanapHe none. MNoxigHa 3a gaHUM Hanpamom. [pagieHT.

45. | Ornagose 3aHATTA. 3axmcT PP-1.

6. CamocrTiiiHa po6oTa 3406yBaya BULLOi OCBITH
Buan camocTinHoi poboTu — onpaLoBaHHA NeKLIMHOro maTepiany, NiAroToBKa A0 ayAUTOPHUX 3aHATD,
pO3B’A30K 33434, BUKOHAHHA PO3PaxyHKOBOI poboTH (po36MBaETLCA Ha ABI YaCTMHM BiAMNOBIAHO A0
CEMECTPOBMX MIAHOBUX aTecTaLil).

3aranbHuit ob6car camocTiliHoi poboTtu — 135 rogmH.

MoniTKa Ta KOHTPO/Ib

7. NoniTMKa HaBYaNbHOI AUCLMNANIHM (OCBITHBOrO KOMMOHEHTA)
[oTpumaHHa nonoxeHb «Kogekcy yecTti KMl im. lropa CikopcbKoro» (po3ainv 2 ta 3)
CniBnpauga cTyaeHTiB y po3B’si3aHHi NpobiemHUX 3aBAaHb A03BO/IEHA, ane BiANOBiAi KOXHUN CTYAEHT
3aXMLAE CaMOCTiMHO. B3aemogia cTyAeHTiB Nif, Yac icnuTy KaTeropn4Ho 3abopoHAETLCSA | Byab-AKa Taka
AifANbHICTb ByAe BBaXKaTUCA NOPYLLUEHHAM aKageMidyHOoi J06poYeCcHOCTI 3TriAHO NPUHLMMNIB YHiBEpCUTETY
Loao akagemiyHoi gobpoyecHocTi.

KoHcneKT nekuin Ta BigeomaTepianm A0 KOXKHOFO 3aHATTA BUKNALAETLCA B €/1€KTPOHHOMY BUMNAL,.
OcHOBHa yBara Ha NeKLUiMHUX 3aHATTAX 30cepenyKyeTbCA HA PO360pi KNOHOBUX MOMEHTIB MaTepiany,
[0NOMO3i BU3SHAUYEHHA «CTEPXKHA» BUBYEHOrO MaTepiany, BUAINEHHI BaXX/IMBOro Big, apyropagHoro. ig
yac BiABiAyBaHHA NEKLiN PEKOMEHAYETbCA BECTU KOPOTKMIN KOHCMEKT.

Ha npakTUYHMX 3aHATTAX Ha KOHKPETHOMY NMPUKAaAi AeTa/IbHO PO3O6UPAETLCANPOLILEC BUPILLIEHHS
3aaaui.

Ha yeTBepTOMy TUXKHI NicnA NOYaTKy cemecTpy BUAAETbCA iHAUBIAYaNbHe 3aBAaHHA Ha Po3paxyHKOBY
poboTy. CTyaeHT BUKOHYE PP npoTtarom cemecTtpy i HaacmMnae BUKOHaHy poboTy 40 BCTaHOBAEHOTO
TepMinHy (banxk4ye [0 KiHUA cemecTpy) B enekTpoHHoMy Buragi . MNicns nepesipku PP BiabyBaeTbea ii
3aXMUCT, OCHOBHMM 3aBAaHHAM AKOro € BU3HAYE€HHA PiBHA BONOAIHHA KPUTUYHO BaXXAMBUM ANA
HACTYMHOro cemecTpy martepianom.



BinBiAyBaHHA NPAKTUYHUX € KPUTUYHO BAXK/JIMBUM A1A YCNILWHOro OBOEHHA MaTepiana AUCLUNAIHN.

8. BMAM KOHTPOIO Ta peTUHIOBa CUCTEMa OL,iHIOBAaHHA pe3y/bTaTiB HaBuyaHHA (PCO)

PerTUHT CTyaeHTa 3 KPeAUTHOrO MoAyNA PO3PaxoBYETbCA BMxoAAYM i3 100-6anbHOI WKanm
(), 3 HMx 50 6aniB cknagae ctapToBa WkKana () Ta 50 6anis - ek3ameHaujiHa WKana (). Cyma
BaroBux 6aniB 3 KOHOTO KOHTPOAbHOIO 3axo4y KPeauTHOro MOoAynA [AOPIBHIOE pPO3mipy
CTapToBOi WKann ().
1. CraprtoBuii peiTUHI CTyAeHTa CKNaAa€eTbca 3 6aniB , WO CTYAEHT OTPUMYE NPOTATOM CEMECTPY 3
KOYHOr0 KOHTPObHOrO 3axoay ():
- MoAayNbHUIA KoHTpoAnb (MK) — 25 6anis ();
- BMKOHAHHA po3paxyHKoBux pobit (PP) — 20 6anis ();
- €KCMPec-KOHTPO/Ib (POBOTM Ha NEeKLIMHMX Ta NPAKTUYHUX 3aHATTAX i CaMOCTiIHOI poboTH
B No3aayauTopHUIA Yac) — 5 6anis ().
3HaYeHHA CTapTOBOI PEWUTMHIOBOI OUIHKM  A0BOAMTLCA A0 CTYAEHTIB Ha OCTaHHbOMY
3aHATTI.

2. KpwuTepii HapaxyBaHHA 6aniB CTapTOBOI LWWKaAun

2.1. MoaynbHuit KoHTponb (MK, Barosuit 6an — 25) npoBoAUTLCA Y BUMNALI KOHTPONAbHOI poboTn
(KP) TpuBanicTio 2 akagemiyHi roamHn. KP cknapaertbea 3 4-8 3aBAaHb (MoOXaMBe ofiHe yn [Ba
TEOpPeTUYHUX 3annTaHHA (3aBAaHHA)), AKi ouiHIoTbCA No 2-6 6anie. KP moxe 6yt nogineHa Ha
OEKiNbKa KOHTPO/IbHUX PO6IT (YacTMH) (HanpuKknaa, ABi O4HOrOAMHHI KOHTPObHI PO60TH, UK TpU
KOHTPOJIbHi poboTu no 30 XBWUAKUH), KOXHa 3 AKUX OLLHIOETbCA MO 6aniB i cknagaerbea 3 2-5
3aB/AaHb, AKi oliHoTLCA Mo 1-4 6ann. MakcumanbHa Kinbkictb 6anis B cymi 3a Bci KP cknagae 25
6aniB (). Kinbkictb KP, ix CTpyKTypa Ta KpuTepii ouiHlOBaHHA 3aBAaHb A0BOAATLCA A0 CTYAEHTIB
3aBYacHo.

MpaktTnuHe 3aBgaHHA Ha KP, 3a AKe crtaButbcA 6aniB, OUIHIOETbCA 3a TaKMMMU
Kputepiamm:
- «BiAMiIHHO», NOBHE pP03B’sA3aHHA (He meHwe 90% noTpibHOoT iHbopmau,i) — 6anis;
— «nobpe», OOCTaTHLO MOBHE PO3B’A3aHHA 3 HE3HAYHUMMM Hedonikamu (He meHwe 75%
noTpibHoi iHbopmaLii) — 6anis;
- «3aZl0BiIbHO», HENOBHE PO3B’A3aHHA 3 NEBHUMM HeAOoNIKaMM Ta AEAKMMU NOMMUIKaMKU (He
MeHwWwe 60% noTtpibHoi iHpopmauii) — 6anis;
— «He3aA0BiNbHOY, PO3B’A3aHHA He BiANOBigae BMMOram Ao piBHA «3a40BinbHO» — 0 banis.
TeopeTuyHe 3anuTaHHA (3aBpaHHA) Ha KP, 3a Ake ctaButbcA 6aniB, OUiHIOETbCA 3a
TakKUMMU Kputepiamm:
- «BiAMIHHO» — nNOBHa BiANOBiAb, HadaHi BignoBiAHI 06rpyHTyBaHHA (He MeHwe 90%
noTpibHoi iHbopmaLii) — 6anis;
— «aobpe» — [A0OCTaTHbO MOBHA BiAMNOBiAb 3 HE3HAaYHMMM HedoNiKamu (He MmeHwe 75%
noTpibHoi iHbopmaLii) — 6anis;
— «3a[10BiIbHO» — HEMOBHA BiANOBIAb 3 NMEBHMMM HeAONKamMM Ta AEAKMMU NMOMUAKaMU (He
MeHwWwe 60% noTtpibHoi iHpopmauii) — 6anis;
— «He3a40BiNbHO» — BiANOBIAb He BiANOBiAaE BUMOram A0 piBHA «3a40BinbHO» — 0 6ani..
AKWo cTyaeHT He 3’aBuBcA Ha KP, 1oro pesynbTaT OUiHIOETbCA Hynem Hani..

PEeNTUHT KOXKHOT YacTUHM KP BBa*Ka€TbCA MNO3UTUBHUM, AKLLO CTYAEHT OTPUMAB He MeHLe
6aniB. AKLWO CTyAeHT OTPUMaB OLHKY MeHWwYy 6anis 3a KP, To BiH 30608'A3aHUI nepenuncatn Lo
poboTy, ane He bisblie ABOX pa3iB (0ANH pa3 Ao cecii Ta oAMH pas nicna cecii). PoboTa oLiHI0ETLCA
He b6inble, HiX y Hanis.

2.2 Po3paxyHKoBa pobota (PP) (Barosuii 6an - 20) BUKOHYETbLCA CTYAEHTOM B M033aayAUTOPHUIA Yac i
CKNagaetbea 3 4 — 40 3aBAaHb, KOXKHE 3 AKX OLUiHoeTbeA B 0,2-2 6anun. Beboro 8 6anis (). 3axmcT



PP ouiHoeTbea B 12 6anis () (pekomeHaoBaHo 3 6anu () 3a 3aXMCT NPAKTUYHOT YacTUHK Ta 9 Banis
()- TeopeTnyHoi). PP moxe byTu noagineHa Ha AekinbKa PP (4acTUH), KOXKHA 3 AKMX OLLIHKOETLCA MO
6anis. MakcMManbHa KinbKicTb 6anis B cymi 3a Bci YactuHM PP cknagae 20 6anis (). Akwo PP
NnoAineHo Ha AeKinbKa YacTuH, To 6anun 3a NnepesipKy Ta 3aXUCT BUCTABAAOTbLCSA NPONOPLiAHO A0
Barosoro 6any KOXHOi YacTUHU. KinbKicTb YactuH PP, iX CTpyKTypa Ta KpuTepii OUuiHIOBaHHA
3aBAaHb A0BOASATLCA A0 CTYAEHTIB 3aBYaCHO.
Kpurepii ouiHOBaHHA 3aBAaHb NpU nepesipui:
— NpPaBUAbHO | BYACHO BMKOHaHe 3aBAaHHS OUiHI0ETbCA B 0,2-2 6anu;
— HEeBYAaCHO BUKOHaHe 3aBAaHHA OLIHIOETbCA He Binblue HiXK B Big, MaKCMMasibHO MOK/INBOI
KinbKocTi 6anis;
— HenpaBW/bHO BMKOHaHe 3aBAaHHA ouiHoeTbea B 0 6anis.
KpuTtepii ouiHlOBaHHA KOXXHOi YacTuHU PP npu nepesipui suinomy:
- AKICHO BMKOHaHa poboTta — 8 b6anis;
- pPo60TY BUKOHAHO 3 HE3HAYHMMUK Hegonikamn — 7 6anis;
- po60TYy BUKOHAHO 3 MEBHUMW HE3HAYHUMM NOMUAKaMKU — 6-5 Banis;
- pPobOoTy He 3apaxoBaHoO (3aBAaHHA He BUKOHaHe abo € rpybi nomunkn) — 0 banis.
[0 3aXUCTY KOXKHOi YacTUHM PP CTyAEeHT AONYCKAETLCA 33 YMOBU NPAaBUAbHOIO BUKOHAHHA BCiX
3aBAaHb 3 MOX/JMBUMW HE3HAYHMMM HedoNiKaMKW Ta MOMWIKAMM, Ta HabpaHUMKU He meHwe 5
6anis 3a BClo poboTYy Npu NepesipLi.

3axucTt po3paxyHKoOBOI poboTu abo il YaCTUHM CKNaJaEeTbCA 3 OAHOIMO TEOPETUYHOro
3aNWUTaHHA 3 Nepeniky, Wo HagaHWM y AoaaTky ao poboyoi nporpammu KM, Ta O4HOro 4M OBOX
NPaKTUYHKUX 3aBAaHb, NoAibHNX A0 3aBaaHb PP (3 Temu).
TeopeTuuHe 3anuTaHHA Ha 3axucti PP abo ii YyacTMHM OUiHIOETBCA 3 6aniB 3a TakMmMu
Kputepiamu:
— «BiAMIHHO» — MOBHa BiANOBIAb, HaAaHi BiANOBIAHI O6rPYHTYBaHHA (He meHwe 90%
noTpibHoT iHpopmalLlii) — 6anis;
— «fobpe» — AOCTaTHbO MOBHa BiAMOBIAb 3 HE3HaYHMMU HeaoJslikamu (He meHwe 75%
noTpibHoT iHpopmaLlii) — 6anis;
— «3a[10BiIbHO» — HEMOBHA BiANOBIAb 3 NMEBHMMM HeAONKamMM Ta AEAKMMU NMOMWUAKaAMK (He
MeHLWwe 60% noTtpibHoi iHpopmauii) — 6anis;
— «He3a40BiNbHOY» — BiANOBIAb He BiANOBiAaE BUMOram A0 piBHA «3a40BinbHO» — 0 6ani..

MpakTuuHe 3aBAaHHA Ha 3axucTi PP ouiHIOETbCA Yy 6aniB 3a TAaKMMU KpuTtepiamu:
- «BigMiIHHOY», NOBHe p03B’A3aHHA (He meHLwe 90% noTpibHoI iIHpopMmaLii) — Hanis;
- «no0bpe», AOCTaTHbO MOBHE PO3B’A3aHHA » 3 HE3HAYHMMM Hepgonikamu (He meHwe 75%
noTpibHoi iHbopmaLii) — 6anis;
- «3aZl0BiIbHO», HENOBHE PO3B’A3aHHA 3 NEBHUMU HeAOoNIKaMM Ta AEAKMMU NOMMUIKaMU (He
MeHwWwe 60% noTtpibHoi iHpopmauii) — 6anis;
— «He3aA0BiNbHOY, PO3B’A3aHHA He BiANOBigae BMMOram Ao piBHA «3a40BinbHO» — 0 banis.
AKLLO CTyAEHT He 3’ABUBCA Ha 3axMCT PP, Moro pe3ynbTaT OLiHIOETLCA Hynem banis.
PEATUHT KOKHOI 4YacTMHM PP BBaKaeTbCA MO3UTUBHMM, AKWO CTYAEHT OTPUMaB He
MeHwe 6anis. AKWO CTyAEeHT OTPMMaB OLiHKY MeHWwy 6anis, To BiH 30608'A3aHUI NepenucaTu
3axXuUCT Liel poboTK, ane He binblue ABOX pasis (0AMH pa3 Ao cecii Ta oauH pas nicaa cecii). PoboTa
OLLiIHIOETLCA He binblue HiXX y bani..
. EKcnpec-KoHTpoab ( Barosuii 6an —5) npoBoauTbCA 3 MeTO NepeBipKn AKOCTi pobOoTH CTyAeHTa Ha
NEKUiMHNX Ta NPaKTUYHUX 3aHATTAX B ayAMTOpil i CaMOCTIMHOI poboTn B MO3aayAUTOPHUIA Yac
NPOTAFrOM CEMECTPY.
Ona 6inbw 06’€eKTUBHOI OLiHKM POBOOTM CTYAEHTa BUKNAAAY MOXKE MPOBOAUTU KOPOTKI
KOHTPOJIbHIi abo camocCTiNHi ayauTopHi poboTtu Tpmeanictio 10 — 30 XBUAWH, YU 3amaBaTu
iHAMBIAYyaNbHi AOMallLHi poboTu.

B KiHLj cemecTpa BMKNaAaudi, AKi NpoBOAMAN B HaBYaNbHIlM rpyni 3aHATTA 3 KpeauTHOro
MoAyNA, Y3rogxyTb MiXK coboto i OUiHIOOTL pe3ynbTaTv poboTu CTyAeHTa NPOTATOM CeMecTpy



Ha NEKUiMHUX Ta MPAKTUYHWUX 3aHATTAX i CAMOCTIMHOI poboTM B NO3aaygMTOpHUIK Yac. Mpwm
BMCTaBNEHHI PENTUHIOBOI OLHKM 33 EKCNPEec-KOHTPO/Ib BWKAAZAyi BPAxXOBYHOTb BiABigyBaHHA
CTYAEHTOM 3aHATb MPOTArOM CEMEeCTpY, BYACHY Ta AKICHY 3434y KOPOTKUX KOHTPONbHUX,
CaMOCTIMHUX Ta iHAMBIAYaNbHUX AOMALHIX PobIT, PobOTYy CTyAeHTAa Ha 3aHATTAX. 3HAYEHHA
PEUTUHIOBOI OLIHKM 3@ eKCNPec-KOHTPO/Ib AOBOANTLCA A0 CTYAEHTIB HA OCTAHHbOMY 3aHATTI.

KpuTepii HapaxyBaHHA 6aniB 3a eKcnpec-KOHTPOAb:
- aKTMBHa TBOpYa poboTa CTyAeHTa NpoTArom cemecTtpy — 5-4 6anu;
— nnigHa poboTa cTyAeHTa NPOTATOM CEMECTPY 3 HE3HAYHUMM HegoNiKamu — 3-2 6anu;
- CTYAEHT NpaLLtoBaB NPOTArOM CEMECTPY, asie 3 MEBHUMM HeA0NiIKaMKn Ta NOMUAKamu — 1 6an;
- nacmeHa pobota — 0 6anis..

3. KaneHnpapHa npomixHa atecrtauis ctyaeHTis (Ha 8 Ta 14 TUXHAX cemecTpis) 3 KM npoBoauTbCs
BMKNa4a4aMM 33 3HAYEHHAM MOTOYHOrO PEUTUHIY CTYAEeHTa HA 4Yac aTecTauii. AKWO 3HAYeHHA
LbOro penTuHry He meHwe 50% BiA4 MaKCMMasbHO MOX/AMBOrO Ha 4ac aTecTauii, CcTyaeHT
BBA)KA€ETbCA aTecToBaHMM. B iHWOMY BMNagKy B aTecTauilHiN BiAOMOCTI BUCTAaBNAAETbCA «He
aTecToBaHO». TaKOX He aTeCTYETbCA CTYAEHT Y pa3i HEBMKOHaHHA abo He 3axMcTy xova 6 OAHiEi 3
yactuH PP, TepmiH nogaHHA AKoi ByB A0 TUMKHA NpoBeAeHHA aTtecTalji, abo He HanucasB Ha
NO3MTMBHY OLLIHKY BCi, 3an1aHOBaHi Ha Le#l Yac, YactuHu KP.

4. 3aoxouysanbHi () i wrpadHi () 6anu:

1. Mpusose micue y dakynbTeTCbKIN onimniagi -(+) 1-46anu;
2. [Mpusose micue B KadbeapanbHil onimniaa,i -(+) 1-5 6anis;
3. 3a ymOBM fAKICHOT NiArOTOBKU i aKTUBHOI POOOTM Ha 3aHATTI 0OAHOMY
abo ABOM KpaLLMM CTYAEHTaM MOKe 4043aBaTMUCA AK 3a0X0YYBaHHA -(+) 1 6an;
4, 33 KOXKeH TUKAEHb 3aTPUMKM BUKOHAHHA YM NOAAHHSA Ha NepeBipKy
OJHI€T 3 YacTUH PP 6€3 noBaXKHUX NPUYUH -(-) 1 6an;
5. BiacyTHicTb Ha 3axMUCTi OAHIET 3 YacTUH PP 6e3 noBaXKHUX NPUYKNH -(-) 16an.

Cyma sK WTpadHUX , TaK i 3a0xo4yBasbHMX 6aniB He Mae NepeBuLLyBaTK banis.

5. HeobxigHol yMOBOIO AONYCKY CTyAeHTa A0 eK3aMeHYy 3 AUCUMNAIHN € NMO3UTUBHUN PENTUHT 3
yCix ¢opm cemecTpoBOi aTecTauii (MO3UTUBHUIA PEUTUHT 3 ycix YacTuH KP Ta PP, He meHle 27
6anis). CTyaeHTH, AKi Habpanu nNpoTarom cemectpy meHwe 27 6anis, 3060B’A3aHi 40 NoyaTKy
eK3aMeHaUuinHoi cecii NigBUWKUTM MOro, YCYHYBLUM NMOTOYHI 3abOproBaHoOCTi, WO Npu3Benn Ao
LbOro, iHaKwWe BOHM He AOMYCKAlTbCA A0 eK3amMeHy 3 L€l ANCUMNAIHM | MaloTb aKagemidyHy
3ab0proBaHicThb.

6. Ek3ameHauitHa pob6oTa ( Barosuit 6an - 50) npoBoAUTLCA BiANOBIAHO A0 HaBYa/IbHOMO NAaHy y BUMNAA)
CEMECTPOBOro €eK3amMeHy B TepMiHW, BCTaHOBAEHi rpadikom HaB4YanbHOro npouecy Ta B 06cA3i
HaBYa/ZIbHOrO MaTepiany, BM3HavyeHomMy pobouoto nporpamoto gucumnaiHn. Popma npoBeseHHs
CEMECTPOBOrO KOHTPO/IKO — KOMOiIHOBAHA, 3MICT i CTPYKTypa eK3ameHaLuinHux 6ineTis (KOHTPOAbHUX
3aBAaHb) Ta KpUTepil OLUiHIOBAaHHA BM3HAYaloOTbCA pilleHHAM Kadeapu. Ha KoHcynbTauil 4oBOAATLCA A0
BiAOMA CTYAEHTIB NpaBuaa NPOBeAEeHHA eK3aMeHy, KpUTepii OLiHIOBaHHA, CTAapTOBI PEUTUHIN, a TaKOXK
3a3HAYAETHCA, XTO He AONYyWEeHUA A0 eK3aMeHy i 3 AKOI NPUYMHKU. Ha eK3ameHi CTygeHTU BUKOHYIOTb
NMUCbMOBY KOHTPONbHY poboTy. KoxeH 6ineT, AK NpaBuao, MiCTUTb ABa TEOPETUYHUX NMUTAHHA | ABa
NPaKTUYHMX 3aBAaHHA (abo p[Ba TEOPETUYHMX MNUTAHHA | TPWU MNPAKTUYHMX 3aBAaHHA). [epenik
TEOPETUYHUX MUTAHb Ta TEM MPAKTUYHWUX 3aBAAHb HABEAEHWUIM Yy METOAMYHUX PEeKOMeHAAUiAX Ao
3aCBOEHHA KpeauTHOro moayna. KoxkHe TeopeTuyHe NUTaHHA OUiHI0ETbCA ¥ 13 6anis, a npakTMyHe — 12
6aniB (i TeOpeTMYHE NUTAHHA | NPaKTUYHE 3aBAaHHA oLjiHIooTLEA ¥ 10 6anis).

Onsa 6inblw 06'eKTUBHOT OLHKM PiBHA NiArOTOBKU CTYAEHTa eK3aMeHaTopOBi HaJaETbCA
npaBo 334aBaTl A0AATKOBI MUTaHHA B MeXax HaBYabHOI Nporpamu.
Cucrema OLiHIOBaHHA TEOPETUYHOTO NMUTAHHA:

— «BiAMiIHHO» — NOBHa BiANOBiIAb, HaAaHI BiANOBIAHI 0OrPYHTYBaHHA (He meHLwwe 90%
noTpibHoi iHpopmaLii) — 13-12 6anis (10-9 6anis);



— «a0bpe» — A0CTaTHbO NOBHA BiANOBIAb 3 HE3HAYHMMM HegoNiIKaMU (He meHwe 75%
notpibHoi iHpopmalii) — 11-10 6anis (8-7 6anis);

— «3a[10BiIbHO» — HEMOBHA BiANOBIAb 3 NEBHUMU HEAONIKaMM Ta AeSKUMWU NOMUIKaMU (He
meHuwe 60% noTpibHoi iHbopmaLii) — 9-8 banis (6 banis);

— «He3a40BiNbHOY, BiANOBiAb He BiANOBiAaE BUMOram A0 piBHA «3aa0BinbHo» — 0 6ani..

Cuctema oL,iHIOBaHHA NPAKTUYHOIO 3aBAaHHA:

- «BiZAMIHHOY», NOBHe po3B’A3aHHA (He meHwe 90% noTpibHoi iHdopmauii) — 12-11 6anis (10-9
6anis);

- «p06pe», 4OCTaTHLO NOBHE PO3B’A3aHHA 3 HE3HAYHMMM HegoNiKammM (He meHwe 75%
noTpibHoT iHpopmalii) — 10-9 6anis (8-7 banis);

- «3a40BiNIbHO», HENOBHE PO3B’A3aHHA 3 NEBHUMW HEAONiKaMM Ta AeAKUMU NOMUAKAMU (He
MeHLe 60% noTpibHoi iHpopMmaLii) — 8-7 6anis (6 6anis);

— «He3aa0BiNbHOY, BignoBiab He BianoBiaae BUMOram Ao piBHSA «3aa0BinbHO» — 0 6ani..

Micna ouiHloBaHHA BiANOBIAEN CTYAeHTa Ha eK3ameHi (BUKOHaHHA eK3ameHaU,iiHol
KOHTpPO/IbHOI pObOTH Ta BiANOBIAeN Ha A0AATKOBI NUTAHHA) BUKNaAaY NigpaxosBye cymy 6anis 3
eK3ameHauinHoi poboTH. PEMTUHI BBA*KAETbCA MO3UTUBHUM, AKLLO CTYAEHT OTPMMAB He MeHLe
6aniB. AKLLO CTYAEHT OTPMMAB OLHKY MeHLwWy 6anis, TO ek3ameHauinHa poboTa ouiHeTbeA B 0
6anis.

Mif Yac BUKOHAHHA eK3ameHalinHoi poboTu (NiaroToBKKM A0 Bignosiaj) ctyaeHTH
3060B'A3aHi 4OTPUMYBATHCA BiANOBIAHMX BUMOT Kadeapu. MNpu BUABNEHHI paKTy BUKOPUCTAHHA
CTYOEHTOM He403BOMIEHUX MaTepianis, BUKAAAAY MAE NPaBO NPUNUHUTU CKNALaHHA eK3aMeHy
CTYAEHTOM i BUCTaBUTU HE3a40BINIbHY OLiHKY. [1py NOpyLLEHHI CTYAEeHTOM BCTAaHOBJIEHUX NPaBun
BHYTPILIHbOrO po3nopsaaKy abo MopanbHO-eTUYHUX HOPM MOBEAIHKM HA eK3aMeHi BUKa4ay MaE
NpaBo YCYHYTU MOro Big CKNagaHHS eK3aMeHY 3 NO3HA4YKow "yCcyHeHUIH" B eK3aMeHaL,inHil
Bi4OMOCTI.

7. Po3paxyHKOBa LUKaaa perdTUHry poboTu cTyaeHTa NpoTArom cemecTpy
PeliTnHroBa oujiHKa () 3 KpeamMTHoro moaynsa, PopMyeTbCA AK cyma 6anisB NOTOYHOI YCMiLLIHOCTI
HaBYaHHA — CTAPTOBOrO PEUTUHTY , €K3aMeHaLiMHMX 6aniB , 3 ypaxyBaHHAM WTPAdHMX Ta
330X04yBa/IbHUX DOanis:

Me>Keto He3al0Bi/IbHOro HaBYaHHA B YHIBEPCUTETI BU3Ha4yeHo 59 b6anis 3a 100-6anbHOO
PENTUHIOBOIO LLKANOL0.

MaKcMmanbHO MoKansuh perTuHr: R = 100 6anis.
Tabnnuya BignosigHOCTI pedTUHroBux H6anis OLiHKaM 3a YHIBEPCUTETCHKOO LLKAOH0:

Kinbkicmoe 6anie OuiHKa
100-95 BigmiHHO
94-85 Oyxe pobpe
84-75 Jobpe
74-65 3a408BiNbHO
64-60 JocTtatHbo
MeHwe 60 He3apgosBinibHO
He BMKOHaHi ymoBM JONYCKY He ponyuweHo

3p006yBayi, AKi BUKOHA AW BCi YMOBW AOMNYCKY A0 3a/1iKy Ta MaloTb PeMTUHIoBY OLiHKYy 60 i 6inblie
6anis, OTPUMYIOTb BiANOBIAHY A0 HAabpPaHOro perUTUHTY OLIHKY 6e3 A0AaTKOBUX BUNPOOYBaHb.

3i 3p06yBayammn, AKi BUKOHAAW BCi YMOBWM AOMNYCKY A0 3aniKy Ta MaloTb PENTUHIOBY OLLHKY
MeHwe 60 6aniB, a TakKoX 3 TUMM 3400yBavYamMm, XTO BaXKa€e NiABULLUTL CBOKO PEMTUHIOBY OLLIHKY, Ha



OCTAaHHbOMY 33 PO3K/IAZAOM 3aHATTI 3 AUCUMNAIHM B CEMECTPiI NPOBOAUTLCA CEMECTPOBUIMA KOHTPONb Y
BUIMNAAJ 3a/1iIKOBOT KOHTPOIbHOI PO6OTH.

Po6ouy nporpamy HaB4a/bHOI gUcuUNNiHK (cunabyc):
CKknapeHo: KaHpg,. $is.-maT. HayK., goueHT CtenaxHo |[puHa BacuniBHa;
KaHg,. $i3.-maT. HayK., cTapwmnii BUKNagay NMuanneHko Bita AHaToniiBHa

YxBaneHo kadeapoto matemaTmuyHoi ¢isnkm Ta audepeHuianbHUX piBHAHB, (MpoTokon Ne 11 Big 22.06. 2023)

NoropykeHo MeToauyHoto Komicieto IATE (npotokon Ne 9 Big 26.05.2023)



