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Mporpama HaBYaNbHOI AUCLUNAIHK
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Teopis audepeHniaabHUX PiBHAHb € OJHUM 13 LIEHTPAIbHUX PO3ALIIB MaTeMaTuku. [IoHATTS Ta MeToau
i€l Teopii AO3BOJIAIOTH Ha CTPOrOMY MaTeMaTMYHOMY piBHI ()OPMYJIIOBAaTH MOCTAHOBKH SIK KJIACHUHUX,
TaK 1 Cy4aCHMX MaT€MaTHYHMX 33Jady Ta OyJyBaTu iX pO3B’A3KW. 3BMYaiiHI IudepeHIialbHI PIBHSIHHSI
3HaXOJATh CBOI 3aCTOCYBaHHs MMPAKTHUYHO B YCIX 0071aCTAX MaTEMATUKH.

MeTta Ta 3aBIaHHSI KPEJUTHOT0 MOIYJIA

MeTo10 HaBYaIbHOI JUCIMIUIIHU € (POPMYBaHHS y CTY/IEHTIB 31aTHOCTEM:
— J10 JIOT1YHOT'0 MUCJIEHHS, (POPMYBaHHS OCOOUCTOCTI CTYIEHTIB, PO3BUTOK iX 1HTENEKTY 1 3A10HOCTEiH;
— JI0 po3B’si3yBaHHs JU(EpeHIiaIbHUX PIBHIHB 1 cucTeM, 3a1a4d Kol 1 kpalloBUX 3a/1ad, JOCIIKEHHS
CHCTEM Ha CTIHWKICTD;
— BUKOPHUCTOBYBATH METO/IU AU(EPEHIIaIbHIX PIBHIHD B TEOPETUUHUX 1 MPUKIATHUX JOCIIIKEHHSX;
— JIOBOJIUTH PO3B’SA30K 3a/1a4i J10 3p03yMIUIOT0 Pe3ybTaTy — Yucia, (POPMYIIH, TOYHOTO SIKICHOT'O BUCHOBKY
13 3aCTOCYBaHHSM IS IIHOTO aJIEKBATHOT'O MAaTEMAaTHYHOTO Ta aJITOPUTMIYHOTO anaparis;
— YMIHHS aHaJII3yBaTH OTPUMaHi pe3yJbTaTh, 34aTHOCTI JI0 y3arajJbHEeHHs, IOCTAHOBKHU 3aJadl Ta BUOOpPY
HUISAXIB 11 pO3B’sI3aHHS.

OcHOBHI 3aBJaHHS HABYAJIBbHOT TUCIMILITIHH.
[Ticnst 3acBO€HHS HABYAIBbHOI AMCLMIUIIHU CTYJEHTH MalOTh NMPOJEMOHCTPYBATH TaKi pe3yJbTaTH
HaBYAHHS:
3HAHHS:
e 3arajpHy TEOPilo 3BUYANHUX AU(DEPEeHIIHHUX PIBHAHB

® [IOCTAHOBKY Ta €IHICTh PO3B’s3Ky 3a1aui Ko /is OCHOBHMX THUIIIB 3BUYaWHUX JU(EepeHIIHHNX
PIBHSIHB Ta 11 KOPEKTHICTh



TEOPi0 KpaloBUX 3a/1a4y APYroro Mopsaky B Tomy uncii 3agaqy [ltypma-JliyBins B peryaspHomy
BUIIA]IKY

TreOMETPUYHUH MiAXiJ 10 Teopiil 3BHUAliHUX nudepeHIiaTbHUX PIBHIHD

CTIMKICTh HEPYXOMHX TOUOK B cMHUCIII JIAITyHOBA Ta METOAM JOCIIKEHHS Ha CTIHKICTD

Teopiro 1u(epeHiabHUX PIBHAHD 3 YACTUHHUMU TTOX1IHUMH MEPIIOTO MOPSIKY Ta TOCTAaHOBKY
3aga4i Komri 1o HUX ;

YMiHHS!

pO3B’s3yBaTH 3a1aqy Kol 1151 OCHOBHUX THITIB 3BHUAHUX AU(EPEHIIIHHUX PIBHSHB MEPIIOTO Ta
BUIIUX TIOPSIKIB

aHaJTI3yBaTH HENIHINHI pPIBHAHHSA Ta JOCHIDKYBaTH CTIWKICTh HEPYXOMHX TOYOK, SIK
Oe3nocepeHbo uepe3 GyHKINio JIAmyHoBa Tak 1 yepe3 TOCIHIIKSHHS BiIOBIIHO1 JTiHEapU30BaHOT
CHCTEMU;

aHaJi3yBaTH r100aidbHi (ha30Bl MOPTPETH HA HASIBHICTh TPAHUYHUX ITUKJIIB;

OyyBaTH JIiHINHI Ta HETIHIAHI MOJCII IEIKUX MPUPOTHUYO-HAYKOBUX Ta COIiaIbHUX SIBUIIL;

e pOo3B’s3yBaTH 3a1a4y Kol 11 piBHSIHb 3 YaCTUHHUMH ITOX1THUMH TIEPIIOTO MOPSIKY
IOCBia:

— 1HTerpyBaHH: 3BHUANHUX AU(EpEHIiaTbHUX PIBHSIHD MEPIIOrO Ta BULIKUX MOPSIKIB;
— 3HaxomkeHHs QyHKuil ['pina ams kpaioBoi 3a1aui;

— JIOCIIPKCHHS HEPYXOMHUX TOYOK Ta PO3B’S3KIB CHUCTEM HA CTIHKICTh;

— 1no0yaoBH (pa3oBUX NOPTPETIB.

KommnerenTHoCTi:

3K1 3paTHICTS YUUTHUCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHIMH,

3K3 3patHicTh TeHEpYyBaTH HOBI 1/1€1 (KpEaTUBHICTb),

3K6 3matHicTh 10 aOCTPaKTHOTO MHUCJICHHS, aHATI3y Ta CHHTE3Y,

3K8 3naHHs Ta po3yMiHHS MPeAMETHOI 001acTi Ta pO3yMiHHS MPOPECIHHOT MISITBHOCTI,

@K1 37aTHICTP BUKOPUCTOBYBATH W aJanTyBaTW MaTEeMaTH4HI TEOpii, METOAM Ta MPHUHOMH IS
JIOBEJICHHSI MaTeMaTHYHUX TBEPKEHb 1 TEOpEM,

@®K?2 31aTHICTE BUKOHYBATH 3aBJaHHs, CHOPMYIIbOBaH1 y MaTeMaTu4Hii dopwi,

®K14 3naTHicTh chOpMYITIOBATH MaTeMaTUYHY [TOCTAHOBKY 3a/Jaui, COMPAIOYHUCh HA TTOCTaHOBKY
MOBOIO MPEAMETHOI T'ally3i, Ta 00UpaTH METOJ ii po3B’si3aHH, 1110 3a0e3neuye MoTpiOHI TOUHICTH 1
HAJ1MHICTD pe3yNbTarTy.

IIporpaMHuMHU pe3y/IbTaTaMH HABYAHHS €:

PH1 nemoHcTpyBaTH 3HaHHS W pO3yMIHHSI OCHOBHMX KOHLEMIIH, IPUHIIMIIIB, TEOP1H MpUKIaTHOT
MaTeMaTHKH 1 BUKOPUCTOBYBATH X Ha MPAKTHUIL;

PH2 BonoaiTM OCHOBHMMH TMOJOXEHHSAMH Ta METOJAaMH MaTeMaTH4YHOTO, KOMIUIEKCHOTO Ta
(YHKILIOHATBHOTO aHami3y, JiHIMHOT anreOpu Ta Teopii YMcels, aHAIITUYHOI reomerpii, Teopil
JuepeHLiabHUX PIBHSHb, 30KpeMa pIBHSAHb y YAaCTUHHUX IOXIJHUX, T€Opii HMOBIpHOCTEH,
MaTeMaTHYHOI CTATUCTHKY Ta BUTIAIKOBUX MPOIIECIB, YACEIEHUMHU METOIAMH;

PHS ymiTu po3po06uisTi Ta BUKOPUCTOBYBATH Ha ITPAKTHIII AJITOPUTMH, TTOB’sI3aH1 3 aTPOKCUMAIII€10
(GYHKIIOHANBHUX  3QJIEKHOCTEH, UYUCENbHUM  TU(EpPEHIIIOBaHHSAM Ta  IHTEIPYBAaHHSM,
PO3B’S3aHHSAM CUCTEM anredpaiuHux, TuepeHIiabHUX Ta IHTErpaIbHUX PIBHIHbD, PO3B’I3aHHIM
KpaoBUX 3aj1ad, MONTYKOM ONITUMAIIbHUX PIllICHb;

PH6 BoJOZITH OCHOBHUMH METOIAaMH PO3POOKH AMCKPETHHX 1 HENEepepBHUX MaTeMaTHYHHX
Mojieniel 00’ €KTIB Ta POIIECIB, aHATITUYHOTO JTOCTIPKEHHS IUX MOJCNIeH Ha TIPEeIMET 1ICHYBaHHS
Ta €JJMHOCTI iX pO3B’S3KY;

PHI12 po3B’s3yBatu oKkpeMi iHKEHepHi 3ajadi Ta/abo 3a/1adi, 110 BUHUKAIOTh PUHANMHI B OHIN
MpeIMETHiH ray3i: B COII0JIOTT, eKOHOMIIIl, €KOJIOT1l Ta MEIUIINHI,

PH23 BmiTu hopmynroBaTé Ta po3B’sI3yBaTH 33/1a4l 3 JUHAMIKU MaTepiadbHOI TOUKH.



2. MpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NOriUHiA CXemMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

— mucumiutiHl - «/ludepeHiianbHi  piBHAHHA» TEPEAYIOTh JUCIHUIUTIHK «MaTteMaTuYHHi —aHai3,
«Anrebpa Ta TEOMETpis» HABYAIBHOTO IUIaHY MIJArOTOBKH OakanaBpiB 3a cremianpHicTIo 113
[TpukiagHa MaTeMaTuKa,

— nmucumiutia «ludepennianbHi piBHIHHM) 3a0€3Meuy€e BUBYCHHS JUCIUTLIIH « PIBHSHHS MaTeMaTHYHOT
¢izukum» Ta «MaremaTHUHE MOJCIIOBAHHS» HABUAIBHOIO IUIAHY TIATOTOBKH OakaliaBpiB 3a
crenianpHicTiO 113 Tlpukitagna MmaTeMaTruka

3. 3MicT HaBYaNbHOI AUCUUNAIHN

Kpenutnuii moayJs 1. 3Bnuaiini nudepenuiajabHi piBHIHHA
PO3UI 1 PIBHAHHSA ITEPILIOIO ITOPAJIKY
Tema 1.1 InTerpoBaHi THNM PiBHSHB MEPIIOTO MOPSAKY, IO PO3B’sI3HI BIIHOCHO MOX1THO].
Tema 1.2 Enementu Teopii MeTpUYHUX MPOCTOPiB. TeopemMu iCHyBaHHS Ta € JUHOCTI.
Tema 1.3  PiBHSIHHS NepIIOro MOPSIKY, 1110 HEPO3B A3HI BIIHOCHO MOX1IHOT
PO3 I 2 PIBHAHHA BUILMX TTOPAAKIB
Tema 2.1 JludepeHmianbHi piBHIHHS BUIUX MOPSIKIB
Tema 2.2 Jliniitni audepeHianbHi piBHAHHA N-0r0 TOPSAKY

Kpenntauii Mmogyas 2. Cucremu qudepeHniaibHUX PpiBHAHb
PO3/1JI 1 KPAMOBI 3AJIAYL
Tema 1.1  KpaiioBi 3agaui 1uist qudepeHianbHUX PIBHAHD JPYTOro NOPSAKY
Tema 1.2 3apmaua Hltypma-JliyBimis
PO3U1 2 CUCTEMU ANPEPEHIIAJIBHUX PIBHAHD [TEPIIOI'O ITOPAAKY
Tema 2.1 Cucremu JNiHIHHUX PIBHSAHB 31 CTAIMMHU Koe]illieHTaMU
Tema 2.2  JIiHiiiHI cuCTeMHU Ta €KCIIOHEHTH ONepaTopiB
Tema 2.3  CriiikicTb po3B’s3KiB 3a JIsmyHOBUM
PO3/UT 3 PIBHAHHA B HACTUHHUX TTOXIAHUX
Tema 3.1 OcHoBH Teopii piBHSAHb B YACTUHHUX MOX1IHUX MEPIIOTO MOPIIKY

4. HasuanbHi matepianu Ta pecypcm

Ba3osa jgiteparypa

1. IBacumen C./., JlaBpenuyk B.I1., Typunna H.I. 3Buyaiini nudepeniuianbHi piBHIHSA: METOIU
po3B’s3yBaHHs Ta 3actocyBanHs. . — Kui: KIII im. Iropst Cikopcrkoro, 2018. — 329 c.
https://ela.kpi.ua/bitstream/123456789/24974/1/Dyferentsialni_rivniannia.pdf

2. Jloce B. M., ManwsunkoB B. B. 3Buyaiini nudeperimianbHi piBHIHHS: HABYaTbHUIN MOCIOHUK ISt
3100yBayiB CTyIeHs OakanaBpa 3a cnerianpHicTio 113 [Mpuknagna matematuka. — Kuis : KIII im.
Irops Cikopcrkoro, 2021. — 66 c.
https://ela.kpi.ua/bitstream/123456789/45083/1/Los_Malchykov_Zvychaini-dyferentsialni-
rivniannia.pdf

3. A.M. Camoittenko, , M.O. IlepecTiok, 1.O. [Tapacrok Judepentnianpai piBHsHES KuiB, JIn6iab,
2003 - 600c.

4. AM. Camoiinenko, C.A. Kpusomes, M.O. Ilepectiok. [ludepeHniianbHi piBHIHHS y NPUKIAAax 1
3agadax. Kuis, B.IlIkoma, 1994 - 455¢.
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JIpBiBCBHKOT momiTexHiky, 2016. — 232 c.

6. Konmoropos A.M., ®omin C.B. Enementu Teopii Gpynkiii 1 pynkmionansHoro ananizy — K: Bura
mkoja, 1974. — 456 c.

HaByanbHUIA KOHTEHT

5. MeToauKa onaHyBaHHA HAaBYa/IbHOI AUCLUNNIHU (OCBITHBOrO KOMMNOHEHTA)

Jlexyiuni 3auammsi

KpeanTauii moayas 1. 3puyaiini nudepenuiaibHi piBHAHHSA

y Ha3zBa Temu siekuii Ta nmepenik OCHOBHUX MUTaHb
3/l

1 | Beryn o teopii nudepeHiiaibHuX piBHSHb.
[Monsarrs audepeHuianbHoro piBHsAHHA. [lpukimagu 3amav, sKi  3BOJATHCS IO
nudepeHiiaTbHuX PiBHSAHB. 3BUYaiiHe TudepeHiiaabHe piBHIHHS.

2 | Po3B’30K quQepeHIIiifHOTO PIBHSIHHS.
Po3p’s30k mudepenmiansHoro piBHsHHA. [loctanoBka 3amadi Komm i 3BUYaHOTO
mdepeHIiifHoro piBHAHHA. [ 'eoMeTpuyHHii 3MicT po3B’si3Ky. [lone HanmpsiMkiB. [30KmiHM.

3 | InTerpoBaHi TMNHU PiBHAHB. PIBHAHHA 3 BIJOKPEMIIFOBAHUMH 3MIHHUMU

Kopektna 3amaua. Haiinpocrime — audepeHuiaabHe — piBHAHHSA.  PiBHAHHA 3
BIJOKPEMJIFOBAHUMHU 3MIHHUMH. ICHYBaHHS Ta €IUHICTh pO3B’A3KY pIBHAHHA 3
BIJJOKPEMIIIOBAHUMH 3MiHHUMHU.

4 | OnHopiaHi piBHSAHHS. JIHIIHI pIBHSHHSL.

[TonsaTTst onHOpigHOrO piBHSAHHS. ICHYBaHHS Ta €IUHICTH PO3B’SI3KY OJHOPIIHOTO
piBHSAHHSA. ['eoOMeTpuYHUI 3MICT PO3B’A3KY OJHOPIAHOrO piBHAHHSA. JliHiliHE pPIBHSIHHSA
NEepUIOro NOpsAKY. ICHYBaHHS Ta €IMHICTD PO3B’SA3KY JIIHIHHOTO PIBHSIHHS.

5 | PiBusanus bepnymi. PiBHsHus Pikatri.
PiBusinas bepuyoi. 3BeeHHs ioro a0 jdiHiMHOTO piBHAHHA. [IOHATTS piBHSHHS PikarTi.
BnactuBocrti piBHsiHHS Pikarti. [HTerpyBanus piBHsSHHS PikatTi.

6 | PiBHSHHS B MOBHUX Iu(epeHIiianax.

[lonarTs piBHSHHA B TOBHUX Judepenuianax. HeoOxigHa Ta [g0CTaTHS YyMOBA.
Iarerpyrounii MHOXKHHMK. BIacTHBOCTI 1HTErpyrouoro MHOKHUKA. MeTOau TMOUIYKY
IHTETpyI0Y0ro MHOXKHHUKA.

7 | Merpuuni npoctopu. [IpuHIMNI cTHCKAaIOUKX BAOOpaXKeHb.

[TonsTTst MeTpuyHOTO MpocTopy. Metpuka. [lpukiaan MeTpuyHUX NpocTopiB. 301KHICTh
B MeTpuyHOMy mpoctopi. [loBHOTa MeTpuyHOro mpocrtopy. Ctuckaroue BiOOpa>keHHS.
Hepyxoma Touka. Teopema banaxa.




3/

Ha3Ba Temu nekuii Ta nepenik OCHOBHUX MUTaHb

IcHyBaHHS Ta €AMHICTH PO3B’s3Ky 3anaui Komri mis audepeHiiinoro piBHIHHS MEPIIOTO
MOPSIZIKY.

[TonsATTS piBHOMIPHO OOMEKEHOCTI Ta PIBHOCTENIEHHO HemepepBHOCTI. Teopema Aprena.
Teopema Ileano. Teopema Komri-ITikapa.

PiBHsAHHS, HE pO3B’s13aH1 BIIHOCHO MOX1IHOI.

[ToHATTS pIBHSHHS, HE PO3B’SI3aHOTO BIAHOCHO MOXiMHOI. IcHyBaHHS PO3B’S3KY PiBHSHB,
HE pO3B’s3aHMX BIAHOCHO TOXigHOI. [loHATTS 3BMuaiiHOi Ta OCOOIMBOI TOYOK.
IaTerpyBanHs piBHSIHb, HE PO3B’3aHUX BITHOCHO MOXIi/IHOI.

10

3aranbHuil METOJ] BBEIeHHS mapameTpy. PiBusuus Jlarpanka ta Kiepo.

3aranbHUI METOJ1 BBEJICHHS MapaMeTpa Jjs piBHSIHb, HE PO3B’S3aHUX BIJHOCHO MOX1IHOI.
JuckpuminantHa kpua. OcobnmBuii po3s’s30k. O0BigHa. PiBusHHs Jlarpanka. PiBHsIHHES
Knepo.

11

[aTerpyBanHs piBHSIHb BUIIUX TTOPSIKIB.

[MonsTTs MudepeHiifHOro piBHSAHHA N-TO HOPSAKY Ta PO3B’SI3KY IIHOTO PiBHSHHSA.
IcHyBaHHS Ta €IMHICTH HOTO PO3B’SI3KY. PIBHSHHS BUINUX MOPSJIKIB, AKi IHTETPYIOTHCS B
KBaj[paTypax.

12

PiBHSAHHS BUIIUX MOPSIKIB, SKi MIPHITYCKAIOTh HOTO 3HIKCHHS.
Tunu piBHSAHD BHIMX MOPSIKIB, SIKi MPUIYCKAIOTh HOTO 3HIKEHHSA. MeTonu 3HMKEHHS
MOPSIIKY.

13

3arajibHi HOHATTS TEOpii JIHIHHUX PIBHSHB.

OnHopiZHE Ta HEOJNHOpiAHE JiHiMHE PIBHAHHS N-rO MOPAAKY. ICHYBaHHS Ta €IUHICTbH
po3B’sa3Ky. IloHATTS miHIMHOT He3anekHOCTI cucteMu (yHKIIH. Busnaunuk BpoHcekoro
Ta Horo 3B’A30K C JHIAHOI He3anexHicTio. PyHIaMEHTalbHAa CHCTEMa pO3B S3KIB
JIHIAHOTO PIBHSAHHS.

14

[Tomryk po3B’3Ky JiHIMHOTO PiBHSHHS.
3araqpHUIl PO3B’A30K OJHOPIAHOTO JIHIMHOTO pIBHSAHHA. BiATBOpEeHHS pPIBHSAHHS IO
¢dbyHaameHTanbHii cuctemi po3B’s3kiB. @opmyia JliyBinnsa-OcTporpaicbkoro.

15

HeonHopinHi niHiiHI pIBHAHHS.
3aranbHUI PO3B’SI30K HEOJIHOPIAHOTO JiHIHHOTO piBHSHHSA. Mertona Jlarpamka Bapiarii
CTaIuX.

16

Opnopiaxi niHiHI TudepeHIiiiHi piBHSIHHS 31 cTaTuMH KoedillieHTaMu.
JliniiHe piBHAHHA 31 CTATMMHU KoedilieHTaMu. XapaKTepUCTHYHE PIBHAHHS. 3HAXOKEHHS
(GbyHIaMEHTAIbHOI CUCTEMH ISl PIBHSHHS 31 CTAIMMU Koe(illieHTaMu.

17

Heonnopinui niHiiHI qudepeHiiii piBHIHHSA 31 CTAIUMU Koe(illieHTaMu
3HaXOKEHHS PO3B’ 3Ky HEOHOPIAHOTO JIIHIMHOTO piBHSAHHA. MeTos Bapialli TOBUTbHUX
CTalluX.




Ha3Ba Temu nekuii Ta nepenik OCHOBHUX MUTaHb

3/m
18 | HeoxgHopinHi niHilHI audepeHiiiHi piBHIHHS 31 CTATUMH Koe(illieHTaMu
Meroa midopy YaCTUHHOTO PO3B’SI3KY JJIS PIBHSHB 13 CIICHIAIIBHOIO MIPABOI0 YaCTHHOIO.
[TpuHLMn cynepno3uuii.
IIpakTHyHi 3aHATTA
Ne Ha3zBa Temu 3aHATTS Ta mepesik OCHOBHHUX MMUTaHb
3/m
1 PiBHSAHHS 3 BIIOKPEMJIIOBAHUMHU 3MiHHUMH.
[ToHATTS piBHSHHS 3 BITOKPEMIIFOBAaHMMH 3MIHHMMH. MeToau iX iHTeryBaHHs. BrpadeHi
PO3B’SI3KHU.
2 OnHopiHI pIBHSIHHSL.
[lonsarTs omHOpimHOTO piBHSAHHA. MeToam iHTerpyBaHHS. PIBHSHHS, IIO 3BOAATHCS /0
OJTHOPITHUX.
3 JIiHiliHI piBHSIHHS.
JliniiiHe piBHSIHHS THepUIOro MopsiaKy. MeTton Bapialii JOBUIbHOI cTanoi. PiBHsAHHSA, IO
3BOIATHCS 10 JIHIMHUX.
4 PiBHsAHHS B MOBHUX Au(EpeHITianax.
PiBHsiHHS B moBHUX qudepenuianax. HeoOxinHa Ta qoctaTHS yMoBa. [HTerpyBaHHs piBHSHb
y NOBHUX Audepenianax. [HTerpyrounii MHOKHUK Ta METOJU HOT0O MOIIYKY.
5 PiBHSIHHS mepIIOro MopsAAKy, He pO3B’sA3aHi BITHOCHO MOX1THOI.
PiBHAHHS, HEe PO3B’sA3aHI BITHOCHO MOXIJHOI. 3arajJbHUM METOJ BBEACHHS Hapamerpy.
PiBusanHs Jlarpana ta Kiepo.
6 PiBHSIHHS BUIIKX MOPSKIB, SIK1 IPUITYCKAIOTh HOTO MOHUKEHHS.
Knacu piBHAHD BUIIMX MOPSAKIB, L0 MPUIYCKalOTh HOro 3HIKEHHS. Metoau ix
IHTErpyBaHHSI.
7 JIiHiliHI OTHOPIAHI PIBHAHHSA N-TO MOPAJKY 31 CTUINMHU Koe(illieHTaMu.
3araneHuil Burasa. OyHaaMeHTalbHa CCTeMa pO3B’SI3KiB PIBHAHHSA. 3arajbHUM pO3B’sI30K
JHIHOTO OHOPITHOTO PIBHAHHS.
8 JIiH1i1H1 HEOAHOPIAHI PIBHSAHHS N-TO MOPSAIKY.
Merton Bapiarlii JOBUIBHUX CTaUX.
9 JIiHi¥iHI HEOAHOPIIHI PIBHSAHHS N-TO MOPSAAKY 31 CTATUMH KOe(illieHTaMH.

3aranbHUil BUIIISLA. 3arajbHU PO3B’S30K HEOJHOPIIHOTO JIHIMHOTO piBHSAHHSA. MeToj
niA00py YaCTUHHOTO PO3B’sI3Ka.




Kpenutnuii moays 2. Cucremu qudepeHuiaibHUX piBHAHb

Ha3zBa Temu sekuii Ta mepenik OCHOBHUX MUTaHb

KpaiioBi 3aga4i 1151 piBHSHB JPYTOTO HOPSIKY.
Camocnpsokennit Burisg JIHAP. 3Bemenns JIHAP 1o camocnpsiZk€HOro BUIJISIAY.
®opmymna ['pina. [TorsaTTs mpo kpaiioBy 3anavy. Pi3Hi TN KpaliOBUX YMOB.

@yukuis ['pina, i modymosa.
Po3B's3yBaHHs KpaiioBoi 3a1aui 3 BUKopucTaHHaM ¢yHkuii [ piHa.

3amaga IlItypma-JliyBimsa. Jlesiki BIACTHBOCTI BIACHUX YHUCENl Ta BIACHUX (DYHKIIIH.
Teopema Creknosa.

[TonsATTS PO cuctemu nUQepeHIIAIbHIX PIBHSIHD.
Hopwmaibai cuctemu. OCHOBHI TTOHATTS

Jliniini ogHopiaHi 1 HeoaHopiaHi cuctemu (JIOC 1 JIHC).
JIOC 3i cranumu koedinieHTaMu.

[Tooynosa ®@CP JIOC y Bunajaky npocTHX BIaCHUX 3HAYEHb.

JIOC 3i cranumu koedinieHTaMu.
[Tobynosa @CP JIOC y Bunajaky KpaTHUX BIACHUX 3HAYEHb.

ExcrionenTa marpuiii.

[TonsTTs mpo GaHaxoBy anredpy.

O3snauenHs exp(X), ae X 1 eneMeHT 0aHaXx0BOT anreOpH.

MHOXHHA KBaJJpaTHUX MaTPULb PO3Mipy n - MPHUKIIaA OaHax0BOI aaredpu.
Osnauenns exp(A), ne A - kBagparHa matpuis. BiactuBocti exp(A).
OGuucnenns exXp(A).

Po3's3yBanns JIOC 3a nornomororo eXp(A).

MerTon Bapiallii TOBITbHHX CTAIMX PO3B'A3yBaHHS JiHIHHUX HeoaHOpinHuX cucteM (JIHC).
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®a30Bi NOPTPETH AaBTOHOMHUX CUCTEM (IIOYATOK).

[ToHATTS aBTOHOMHO1 CUCTEMU.

da3oBa kpuBa, (ha30BUI TOPTPET.

Po3B's130k aBTOHOMHO{ cUCTEMHU, KU HA3UBAETHCS ITOJIOKEHHSIM PIBHOBAru.
[ToBeninka po3B'sI3KiB JIIHIHHOI cUCTEMU O1J1s1 IOJIOKEHHS PIBHOBArW (BUMAIKH PIZHUX
JIMCHUX BJIACHUX 4Mcen). BinnmosigHi Gpa3zoBi moprpeTH (CTIHKUIA 1 HECTIHKUI By301,
CeIo).
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®a30Bi NOPTPETH ABTOHOMHUX CUCTEM (TIPOJIOBIKEHHS).
JIMKpUTHYHUH BYy30J1, BUPOJUKEHUH By30:1, GoKyc, ieHTp. bidypkarniiina giarpama.
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EnemenTu Teopii cTiikocTi (1MOYaTOK).

O3HayeHHs cTiMKoCTI 3a JISmyHOBUM

O3HayeHHs! ACUMIITOTHYHOI CTIMKOCTI

I'eomeTpryHa iHTEpIpeTalis CTIHKOCTI Ta ACUMITOTUYHOI CTIHKOCTI.
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CTifiKiCTB NHIMHUX CUCTEM.

ExBiBaJI€HTHICTH CTIKOCTI OyAb-KOT0O PO3BA3KY JIIHIHHOI OJTHOPIAHOT CUCTEMH 1
CTIMKOCTI 11 HyJIbOBOTO PO3B'S3KY.

YMoBH cTiiikocTi (acuMnToTHYHOI cTiiikocti) JIOC.

YMmoBH criiikocTi (acumnToTHuHOi cTiiikocTi) JIOC 31 cTanumu KoedilieHTaMu.

14

Kpurepiit Payca-I"ypsina. [lpukiiagu 3actocyBaHHs.
Jlineapu3aist aBTOHOMHOT cucTeMd. CTIHKICTh 3a MEPIINM HAOIMKEHHSIM.




Ha3Ba Temu nekuii Ta nepenik OCHOBHUX MUTaHb

3/m
15 | ®ynkuii JIamyHoBa.
O3nHadeHHs1 1oAaTHO(B11'€MHO)BHU3HAYECHOT (DYHKITI.
O3HadeHHsI MOX1HOT B CHUTY CUCTEMH (TIOBHOI MOXiAHOT PYHKIIIT 32 yacom).
Osznauenns ¢yHkiii JIsmyHoBa.
Teopemu JlsimyHOBa TIPO CTIAKICTH 1 aCUMIITOTHYHY CTIHKICTb.
16 | YmoBu HectiiikocTi. Teopema Ueraena.
17 | Ilepummii iHTErpas HOPMAIHHOI CHCTEMH TU(}. PIBHIHD.
Cucremu nud. piBHIHb y CHMETPUYHIN (PopMmi.
18 | HMudepenuianbHi piBHSIHHS B YaCTHHHUX MOX1AHUX Tepinoro mopsaaky (JAPUIT nepmoro
MOPAIKY).
[pocrimi JPYIL.
Kgazininiitai JIPYII nepmoro mopsaxy (3BeACHHS 10 CHMETPUYHOT cUCTEMH AH(.
PIBHSHB).
IpakTHyHi 3aHATTA
Ne Ha3Ba Temu 3aHATTS Ta Mepesik OCHOBHUX MUTAaHb
3/m
1 | KpaiioBi 3amaui. @ynkuis ['pina.
2 | 3agaua IlItypma-JliyBinis.
3 | Cuctemu NiHIHHUX OJHOPIIHUX AMDEpeHLIaTbHUX PIBHSIHb HEPIIOro MOPSAIKY (BUIAI0K
MIPOCTHX BJIACHHUX 3HAUCHBD).
4 | Cucremu JTiHIMHAX OJHOPIAHUX NMU(EPEHIIIAIbHUX PIBHSIHD EPIIOTO MOPIIKY
(BUIaJIOK KpPAaTHUX BJIACHUX 3HAUECHBD).
5 | Cucremu NiHIHHUX HEOJHOPIIHUX AUDEpEeHLIaTbHUX PIBHAHB MIEPLIOT0 HOPSIKY.
6-7 | ®a30Bi MOPTPETH ABTOHOMHUX CHCTEM.
8 | HocmimkeHHs Ha CTiHKicTh cucteM JIP.
Kpurepiii Payca-I'ypsina.
Jlineapu3ariist aBTOHOMHOT cucTeMd. CTIHKICTh 3a MEPUIMM HAOIMKEHHSIM.
9 | MudepenuianbHi piBHSIHHSA B YACTUHHUX MOXIAHUX MEPIIOTO HOPSIKY.
6. CamocriitiHa poboTa cTyaeHTa

CawmocriitHa po0OTa CTyICHTA MMOJISTAE:

MiJrOTOBKA JI0 JISKIIMHUX Ta MPAKTUYHUX 3aHATh — CHCTEMATHYHO JI0 2 TOJ. Ha 3aHATTS,
MiJrOTOBKA JI0 MOIYJIBHUX KOHTPOIBHHUX POOIT - 10 5 ro1 Ha poOoTYy,




MiJrOTOBKA JI0 KOJIOKBiyMY - 10 5 TOJI.
MiJrOTOBKA 10 ek3aMeny - 10 20 roj.

MoniTUKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCLUNIHWN (OCBITHBOrO KOMMNOHEHTA)

1. CuctemMaTnyHe Bi/IBilyBaHHS JICKIIHHUX 1 IPAaKTUYHUX 3aHATH.

2. Iepeckitaganus (MepenucyBaHHs) MOIYJILHOT KOHTPOJILHOI poOOTH HE TiepedaueHe.

3.V BUNaIKy AUCTaHLIHHOTO HABYAaHHS 1 HEJOCTAaTHHOI KUIIBKOCTI OastiB (MeHmie 60) B KiHIII ceMecTpy
MO>ke OyTH JaHO JIOJIaTKOB1 3aBaHHsI, 00 100paTu 6amm 10 60.

8. Buau KOHTPOJIIO Ta peMTUHIOBa CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaByaHHA (PCO)

PeliTiHT cTyeHTa 3 KpEIUTHOTO MOJYJIS CKIIQIA€ThCS 3:

1) ©OauiB 3a BUKOHAHHS MOJYJIbHOT KOHTPOJIBHOI POOOTH;

2) OaiiB 3a aKTHBHICTh HAa MPAKTHYHHUX 3aHATTIX

3) OaiB 3a BiAMOBIIb HA eK3aMeHi (0uHa (hopMa HaBYaHH:) a0 HA KOJOKBiyMi (IUCTaHIIIHHA
(dhopMa HaBYAHHS)

CHUCTEMA PEUTUHI'OBUX BAJIIB

1. Baam 3a MoAyJIbHY KOHTPOJIbHY Po0oTy

MopaynpHa KOHTpPOJIbHA poOOTa TOMINAEThCS Ha JBI 45-XBHIMHHI KOHTPOJBHI po0OOTH, IO

MPOBOAATHCS Y BUIVISIII TECTiB. 3aBJaHHA Ha TECTOBI KOHTPONbHI poOoTu Mictath mo 10 TumoBux
MPAKTUYHUX MPUKIIAIIB.

KinbkicTh 6aniB 3a po3B’si3aHHS KOXKHOTO MpHuKiIany: 1,5 6amu.
Kpumepii oyinroeanns:
1,5 — npasunvna 6i0nosios,

0 — nenpasunvHa 6i0no6ios;

Buxnanau Mae npaBo miciis 3aBepLICHHS TECTY BUOIPKOBO 3alIPOCUTH (POTOKOIIT CTYAEHTCHKUX
POOIT Ta MOCTaBUTH HyJIb OAJIIB 32 3aBAAHHS, PO3B’sI3aHH AKUX OyJie BIICYyTHE YU HETIPaBUIIbHE.

MakcumajibHa KUIBKiCTB 6aJ1iB 32 MOAYJILHUH KOHTPOJIb!
1,5 6amu % 10 3aBx. X 2 Tect. KOHTp. pob. = 30 6axiB.

2. baau 3a akTHBHICTBH Ha NMPAKTUYIHHUX 3aAHATTHAX

banu HapaxoByIOThCS 3a IJIAHY poOOTY Ta BIAMOBI/I HA MPAKTUYHUX 3aHATTAX. AJle He OlIbIle HIK

10 0asiB IPOTATOM YCHOTO CEMECTPY.

1 6an --- caMOCTIHO PaBUIIBHO PO3B’sI3aHE 3aBJaHHS 1 IPOKOMEHTOBAHE PO3B’ I3aHHS
0.5 Gana --- muiaHa poOOTa Ha MPAKTUYHOMY 3aHATTI (I OaJii HAPaxXOBYIOTHCS, SKIIO CTYACHT

BUKOHAB YCI MPAKTU4HI 3aBJIaHHs, SKi PO3B’SI3yBAINCS HA TPAKTHYHOMY 3aHSTTI)

0 6auniB --- macuBHa poOOTa HA MPAKTUYHOMY 3aHSTTI

3. baju 3a BianmoBiabs Ha KoJOKBiyMi (AucTaHUiliiHa popMa HABYAHHS)

KonoxBiym BiiOyBaeTbes y hopMi ycHOI criBOeciqu BHKIJIagaya i3 CTy/I€HTOM 3 BUKOPUCTAHHSIM
3ac00iB OHJIAWH 3B’s13Ky (Zoom, Skype rtomro). Bukiiagau 3amae CTyACHTY MOCTYIOBO JEKiTbKa
MUTaHb, HA K1 CTYJIEHT BiJpa3y NOBUHEH HaJaBaTH CBOIO BiANOBIAb. [TuTaHHs BUKIa1a4a MOXYTh
OyTH SIK TPOJOBKEHHSAM OMUTYBAHHS 3a MONEPEIHIM MUTAaHHAM, TaK 1 OyTH Ha 1HIIY TEMY.

3a BIANOBIAb HA KO’KHE TUTAHHSI CTYJIEHT OTPUMYE MEBHY KUIbKiCTh OamiB. [IuTanHs, B 3aJ1€KHOCTI
B1JI iX CKJIQHOCT1 MOXYTh BapTyBatH Bif 1 10 5 GaiB.

MakcumManbHa KiTBKICTh 0aJiB 32 BiIMOBIAb HAa KOJOKBiyMi JopiBHIOE 10 aJtiB.



[Tix gyac BiAMOBiAI Ha MUTAaHHS KOJOKBIyMY MakCHMajlbHY KUIBKICTH OalliB CTYACHT OTPUMYE Y
BUMAJKY, SKIIO BiH HAJaB IMOBHI Ta MpaBUJIbHI BIAMOBiNI HA BCl 3alUTaHHS BUKJIaaada abo
NPUITYCTUBCS HE3HAYHHUX IMMOXUOOK, SIKi HE BIUTMHYJIM HA CaMy BiJIIOBi/b.

Hynp GaniB cTyieHT OTpUMY€E Y BHIIAJKy, KOJH BIAMOBIIh HA 3alIUTaHHS B3araii He Oyna HajaHa
a00 MICTUTBH TPyOl MOMUJIKU. SIKIIIO BiAMOBIh YACTKOBO MPABHIIbHA, TO CTYJICHT 3a HEl OTPUMYE,
SIK TIPaBHUJIO, KUIBKICTH 0OaliiB, BABIUI MEHIIY 32 MAKCHMAaJIbHO MOXKIIUBY 32 BIJTOBIHE 3alIUTAHHS.

4. baJamu 3a BiANoOBiAb HA ek3aMeHi (04Ha (popMa HABUYAHHS)
Ex3amenaniiftauii Oij1eT CKIagaeThes 3 4 MUTaHb — 2 TECOPETUYHUX Ta 2 IPAKTUIHUX.
Biamosige Ha KOKHE TEOPETUYHE Ta MIPAKTUYHE 3allUTAHHS OLIHIOEThCS B 15 OatiB.
MaxkcumalibHa KUIBKICTE OalIiB 3a BIAIIOBIAL HA ex3ameHi: 15 OamiB X 4 3anurandg = 60 oaJis.
3a BIAMOBIL HA KOKHE 3aITUTAHHS OLJIETY CTYJEHT OTPUMYE:

— 12-15 GaniB, AKIIO BiH HAaJaB MOBHY Ta NPAaBWIbHY BIiAMOBiAb a00 MPHUITYyCTUBCS HE3HAYHUX
MOXHOOK, IKi ICTOTHO HE BIUIMHYJIM HAa CaMy BiJIIIOBI/Ib,

— 8-11 OGanis, SKIIO BIAMOBIAL MpaBUJIbHA JIMINE YAaCTKOBO a00 HE € MOBHOIO (HAIMPHKIIA,
HaBeJICHA JIUIIIE cXeMa HeOOXiTHOTO JOBEJACHHS TeopeMHu a0o Iijl yac po3B’s3aHHS MPUKIAAy
HE MepeBipeHa MOKIIMBICTh 3aCTOCYBAHHS BIAIOBIAHOTO METOTY),

— 4-7 Ganm, AKII0 BI/MOBIIb YaCTKOBO MPAaBUIIbHA, aJIe MICTUTh 3HAYHI IPOTaJIMHU (HAPUKIIAI,
BiZICyTHE HEOOXiJHE JOBEACHHS TEOPEMH UM ITiJ] Yac PO3B’s3aHHS MPUKJIIAy BpaxoBaHi He BCI
MO>KJIMB1 BUIIQIKH ),

—  0-3 Oanu, sIK1IO BiANOBIIH HA 3aIIMTAHHA B3arajii He Oyia HajaHa a00 MICTUTB TPYO1 TOMUIIKH.

5. PospaxyHok mkaau (R) peTHHIY y BUNAAKY IUCTAHIIHOIO HABYAHHSA
CemectpoBa ckiagoBa petunroBoi mkanmu Rc = 50 0ajiB, BoHa BU3HAYa€ThCA SIK Cyma OaliB,

OTPUMAHUX 3a BUKOHAHHS MOJYJIBHOI KOHTPOJBHOI pPOOOTH, aKTHBHICTh HA MPAKTHYHUX 3aHATTIX Ta
BIJITIOB1/Ib HA KOJIOKBiyMi.
PeliTnHroBa mikana 3 JUCIUILTIHA JOPIBHIOE:
R = 60+40*( Rmax — Raom)/( Rc - Rxon) = 100 6ais,
TYT Rmax =50 — MakcUManbHUN MOXKIUBUI ceMECTPOBUN PEHTHHT CTY/IE€HTA,
Raon = 25 — miHimManbHa KiTBKICTh OaiB, HEOOX1AHA [T IOMYCKY.

6. ¥YmoBa aomycKy /10 ceMecTpOBOi aTecTallii Ta BU3HAYEHHS OUIHKH Y BUNIAJKY IHCTAHIIIIHOTO
HABYAHHA
HeoOxigHOIO yMOBOIO JOIMYCKY CTyJEHTa J0 CEMECTpPOBOi arecTralii € CeMecTpOBUU pPEUTHHT

cryaenta (Rct) ne menme 50 % Bix Rc, ToOTo He MeHme 25 6ajiB. B iHIIOMy pasi CTyJeHT NOBUHEH
BHUKOHATH JI0ATKOBY pOOOTY Ta MIABUIINUTHU CBIM PEUTHHT.

CymapHuii peMTUHT cTyieHTa Rp BU3HaYaeThes 3a GopMyIIor0

Rp = 60+40*( Rcr — Raon)/( Rc - Rpon) = 20 + 1,6* Rcr.

7. Po3paxyHok mkaau (R) peiiTHHry y BUNIaJKY 0YHOT0 HABYAHHS
CemectpoBa ckiagoBa pedTuHroBoi mkamn Rc = 40 6ajiB, BOHa BHU3HAYAEThCA SIK cyMa OaliB,

OTPUMaHHX 32 BAKOHAHHS MOAYJIEHOT KOHTPOJILHOI POOOTH Ta aKTHBHICTh HAa MPAKTHYHHX 3aHSITTSX.
PeiiTuarosa mkana 3 JUCITUTUTIHU JTOPIBHIOE:
R =Rc + Re = 100 6axiB,
TyT RE =60 — MakcuManbHa MOXKJIMBA KUTBKICT OaiB, OTPMMaHa Ha €K3aMeHi.



8. YMoBa 10nycKy /10 ceMecTPOBOi aTecTallii Ta BU3HAYEHHS OLiHKH Y BUNA/IKY OYHOI'0
HABYAHHA
HeoOxigHOIO yMOBOIO JOIYCKY CTYIEHTa JI0 CEMECTPOBOI arecTallii € CEeMECTPOBUN pEHTHHT

cryaenra (Rct) ve menme 63 % Bin Rc, To0To He Menme 25 6aJjiB. B iHIIOMy pasi CTYyJeHT NOBUHEH

BUKOHATH JI0IATKOBY POOOTY Ta MiABUILUTH CBiil pEHTHHT.

Cymapnuii pedTuHr cTyaenTa Rp Bu3HayaeTscs 3a popmyInior
Rp = Rer + Rete.  (Rete — 6anu, HabpaHi CTyIeHTOM Ha €K3aMeHi)

O1iHKa BHCTaBJISIETHCS BIAIIOBIAHO A0 3HaYeHHS Rp:

Cymapuuii peidtudr Rp Ouinka
95-100 BigMinHO
85-94 Hyxe nodpe
75-84 Hobpe
65-74 3a10B1JIBHO
60-64 JlocTaTHBO
25<Rp<59 HesanoBibHO
Rct <25 He nonymenuit

9. [opaartkoBa iHpopmauia 3 gucumnnniHm (0CBiTHLOro KOMNOHEHTA)

Ilepenik TeopeTHYHUX NUTAHb, [0 BUHOCATHCS HA ICIIUT:

o w

B©Ooo~NO®

12.
13.
14.
15.

16.
17.

18.

19.
20.

0.

. IloHATTS mpo MeTpUuHI IPOCTOPH. 301KHICTh B METPUUYHUX NpocTopax. [IoBHI 1 HEMOBHI METPUYHI

Becnsiauit cemectp
OcHOBHI TOHATTS Teopii AudepeHIiaabHuX piBHAHD (03HayeHHs [P, mopsgok 1P, po3s’s3ok [IP).
3anmava Komri gst JIP 1-ro mopsiaky.
I'eomerpuunuit 3mict AP 1-ro mopsaky. [lone wHampsiMiB, 130KJTIHH, 3arajbHHi, YacCTUHHUH,
0COONMBHIA PO3B’S3KH TU}. pIBHAHHA 1-r0 mOpsAKyY, 00BinHA ciM i kKpuBuX. [Ipukmam.
Jud. piBHSIHHS 3 BIIOKPEMITIOBAHUMHE 3MIHHIUMH Ta Ti, 110 3BOAATHCS JIO HUX.
Jud. piBHIHHS OJHOPI/IHI BITHOCHO 3MIHHUX Ta T1 110 3BOAATHCS 0 HUX.
Jliniiini nud. piBHsHHS 1-ro mopsanky. Meron Bapiamii MOBiNBHOI cranoi. bymoBa 3aranbHOTrO
pO3B’S3KY.
PiBusanHs bepuymmi 1 PikatTi.
Jlud. piBHSAHHA B MOBHUX AUQepeHiianax. [HTerpyrounii MHOXKHHUK.
Jud. piBHSIHHS HE PO3B’sA3HI BITHOCHO MOXI1IHOI.
PiBustHus Jlarpanxka 1 Knepo.
3a/aya Ha 130TOHaNbHI TPAEKTOPIi.

npoctopu. [Tosrota C[a,b].

Teopema banaxa (TpUHIUTT CTUCKAIOYMX B1IOOPAKEHBD).

Teopema (Ilikapa) icHyBaHHS 1 €AMHOCTI POo3B’ 13Ky 3aaa4i Ko muyis aud. piBHSAHHSA 1-ro HOPsAKY.
Jud. piBHSHHS BUIIMX MOpsAKiB Teopema iCHYBaHHS 1 €IMHOCTI po3B's3Ky 3agaui Komni mist aud.
PIBHSHHS Nn-TO mopanaky (popmymoBanHs). Jud. piBHAHHS BHUIIMX TMOPSAIKIB, SIKI JIOMYCKAaOTh
3HWKCHHS TIOPSJIKY.

JlinikiHi onxHOpiAHI Aud. pIBHAHHA n-ro mnopsaaky. JliHHHA 3aiexHICTh (YHKIINH, AeTepMiHAHT
Bponcbkoro, Horo BIacTUBOCTI.

®dynnamenTanbHa cuctema po3B's3kiB JIOJP, ii icHyBaHHS.

CTpyKTypa 3arajJpHOro po3B’s3Ky JIHIHHOTO OJHOPIAHOTO nu@. PIBHAHHS n-ro nopsaky. @opmyna
JlyBisms.

Jlinifine HeoxHopiaHe aud. piBHAHHSA n-ro nopsaaky. CTpykTypa 3arajibHOro po3B’si3ky. Metoj
Bapiallii JOBUIBHUX cTanux po3B’si3yBanus JIHIP.

JIinHiitH1 ogHOP1AHI TUd. PIBHSHHS N-TO MOPSAKY 31 CTATMMH KoedillieHTaMu.

JliniitHi HeomHOpinHI aAud. PIBHIHHS N-TO MOPSIKY 31 CTaTUMHU KoedillieHTaMu 1 creliadbHUMH
[IPaBUMHU YaCTHHAMHU.



OciuHiit cemectp.
1. CamocnpsikeHU BUTIISL JTIHIKHOTO AU(epeHIianbHOTo onepaTopa Apyroro nopsaky. 3seaenns JIH/P
10 camocnpspkeHoro Burisany. @opmysa 'pina. [louarts npo kpaitoBy 3aaady. Pi3Hi THITH KpailoBUX YMOB.
2. Oynkuis 'pina, ii moOynosa. Po3B's13yBanHs KpaiioBoi 3a1a4i 3 BUKopucTaHHAM ¢QyHKuii ['piHa.
3. 3agayva [lItypma-JliyBums. [leski BIaCTUBOCTI BIIACHUX YuCeN Ta BacHUX (GyHKIii. Teopema CTekiiosa.
4. TlonsarTts mpo cucremMu audepeHIiaabHuX piBHAHL. HopmanbHi cucremu. JliHIMHI omgHOpiAHI 1
HeoaropinaHi cuctemu (JIOC 1 JIHC).
5. JIOC 3i cranumu koedimiearamu [Tooygosa @CP JIOC y Bumanky npocTux BIaCHUX 3HAYCHb.
6. JIOC 3i ctanmumu koedinientamu. [Todynosa @CP JIOC y Bunagxy KpaTHUX BIACHHX 3HAYCHbD.
7. Excnionenra matpuii. [TousrTs npo 6anaxoBy anredpy. O3naueHHst eXP(X), e X 1ie eleMeHT 0aHax0BOi
anreOpu. MHOXKMHA KBaJAPaTHUX MAaTPULb PO3MIpY N - IPUKJIIA] OaHaXx0BO1 anredpu.
Osnauenns eXp(A), ne A - kBaaparHa MaTpuis. BiactuBocti eXp(A).
8. Oouncnenns exp(A).
9. Pos'szyBanns JIOC 3a gonomororo exp(A).
10. Meton Bapiailii 1OBUIbHUX CTAJIMX PO3B'A3yBaHHS JTiHIHHUX HeonHOpingHuX cucteM (JIHC).
11. TlonsiTTs aBTOHOMHOI cucteMu. PazoBa KpuBa, ¢azoBuii mopTpet. [TonoKeHHs piBHOBAry.
12. TloBeiHKa po3B'A3KiB JIHIHHOT CUCTEMH O1JIs ITOJI0OYKEHHS PIBHOBAru (BUIIAIKK PI3HUX JIHCHUX
BJIacHUX 4rcen). Biamosiani $a3oBi moprpern (CTIHKUN 1 HECTIHKUI By301, CEUIO).
13. JlukpuTHuHMIA BYy30J1, BAPO/DKEHUH By30I1, GOKyC, eHTp. bidypkarniitna giarpama.
14. Enementu Teopii criiikocti. O3HaueHHs cTiiikocTi 3a JlamyHoBuM. O3Ha4eHHS aCHUMOTOTHYHOL
criiikocTi. ['eomeTpuydHa iHTEpHIpETaLlis CTIMKOCTI Ta aCUMIITOTUYHOT CTIHKOCTI.
15. CriiikicTh TiHIHHUX cUCTeM. EXBIBaIEHTHICTh CTIMKOCTI OyAb-sIKOTO PO3B’SI3KY JIIHIMHOT OJHOPIAHOT
CUCTEMH 1 CTIHKOCTI 11 HyJIbOBOT'O PO3B'SI3KY.
16. YMoBu criiikocTi (acuMaToTH4HOI cTiiikocti) JIOC.
17. YMmoBu criiikocTi (acuMnToTiH4HOi1 cTiiikocTi) JIOC 31 cTanumu KoediieHTaMu.
18. Kpurepiii Payca-I"ypsina. [Ipukiaay 3acrocyBaHHs.
19. Jlineapu3zanis aBTOHOMHOI cucTeMu. CTIHKICTh 3a EepIINM HAOIMKEHHSIM.

20. ®ynkuii JIsmyroBa. O3HaueHHS J0AaTHO(BII'€MHO)BH3HAYeHOT PyHKIIi. O3HAYEHHS ITOXiTHOI B CHITY
cucTeMH (ITOBHOI MOX1HOI (yHKIIT 32 yacom). O3HaueHHs QpyHkuii JIamyHnosa. [Ipuxnagm.

21. Teopemu JIsmyHoBa Npo CTIMKICTh 1 ACUMIITOTUYHY CTIHKICTb.

22. YmoBu HecrtilikocTi. Teopema YeraeBa.

23. Ilepmwmii iHTErpain HOpManbHOI cucTeMu AUd. piBHIHb. CucTeMu AU(. PIBHAHb y CUMETPHUHIN
bopmi.

24. ludepenmianbHi piBHIHHS B YACTHHHUX MOXITHUX riepmoro nopsaky (JPYII mepmroro mopsaxy).
[pocrimm JJPYII.

25. Kpazininiitai JIPYII nepmroro mopsiaxy (3BeJCHHS 10 CHMETPUIHOT CHCTEMH Q. PIBHSIHB).

Po6ouy nporpamy HaBuYanbHOI gucuMnaiHK (cunabyc):
CknapeHo 1pod, a.¢.-M.H., mpod. Jlock Banepiit MukonaiioBud.
YxBaneHo Kadeapoo npuknagHoi matemaTnku (npotokon Ne 13 Big 16.06.2022)

MoropeHo MeTogunuHo pagoto pakynbtety! (npotokon Ne 9 sig 24.06.2022)

! MeToauuHO0 pafoto YHiBepCUTeTY — /1A 3ara/ibHOYHIBEPCUTETCbKUX ANCLMUIIH.



