MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHu
HanionansHuit aepokocMiunuii yHiBepcuTeT iM. M. €. )KykoBcbKOro
«XapKiBCbKUH aBilallliHUI THCTUTYT»

Kadenpa «Buioi MaTeMaTuku Ta cHCTeMHOTO aHamizy» (Ne 405)
3ATBEP/IKYIO
I'omoBa HMK
7 JI.M. Kpuipxkuii

(mmiammc) (iHimiany Ta mpi3zBHIIE)

«01 »_ 09 2020np.

POBOYA NIPOT'PAMA OBOB’SI3KOBOI
HABYAJIbHOI JUCHUILJIIHUA

DVHKIIIOHAITLHUN aHAJTI3

(Ha3Ba HaBYAJILHOT JUCLUILTIHH)

I'any3b 3HaHb: 11 «Maremaruka Ta cratucTikay, 12 «IHpopMaIliiiHi TEXHOIOTii»

(mmdp i HaliMeHyBaHHS TalTy3i 3HaHb)

CrneniaabHicTtb: 113 «[Ipuknanna Matematukay, 124 «CucteMHuil aHamiz»

(ko1 Ta HaMEHYBaHHS CIIEIIAIILHOCTI)

OcBiTHe mporpama: __ OGuucnoBanbHu iHTeneKT. MaTeMaTHYHe Ta KOMIT'OTEpHE

(HaliMeHyBaHHsI OCBITHBOI IPOTPAMH)
mozenroBaHus. CHCTEMHMHN aHaII3 1 VIIPaBIiHHSL.

®opMa HABYAHHS: ICHHA

PiBenn BuI01 ocBiTH niepiuunii( 6akanaBpCbKUii)

Xapkis 2020 pik



PoGoua nporpama «DyHKITIOHATEHUNA aHATI3)

(Ha3Ba TUCIUILTIHN)

Ui cTyneHTiB cnenianbHocTed: 113 «llpuknagna matematukay, 124 «CuctemHuit
aHajIi3» Ta OCBITHIX OporpaM. OOYHCIIOBAJILHUN 1HTEIEKT, MaTeMaTH4YHE Ta
KOMIT IOTepHE MOJICITIOBAaHHS, CHCTEMHUI aHai3 1 yIIpaBIIiHHS.

«20» uepBus 2020 p., 13 c.

Po3po6uuk: Hikonaes O.I'._3aBimyBad kadeapu BUIIOT MATEMATUKHN T4 CUCTEMHOTO
aHaiizy, J1.¢.-M.H., mpodecop 7

(Tpi3BuIIe Ta iHiNianM, Iocaja, HAYKOBHHU CTYIiHb Ta BUCHE 3BAHHS) ( / (mipmmc)
/

PoGouy mporpamy po3riisiHyTO Ha 3acijlaHHi Kadeapu BHINOI MATEMATUKH Ta
CUCTEMHOTO aHali3y

(na3Ba kadenpu)

[Tporokom Ne 11 Bim« 26  » uepBHA 2020 p.

{4
v

3aBinyBau kadenpu _a.¢.-m.H., npodecop O.I'. HikonaeB

J/
(HayKOBHII CTYIIiHb Ta BUCHE 3BaHHS) (niﬁtmbj (iHiiaJM Ta Mpi3BHIIE)




1. Onuc HABYAJIBLHOI AUCHUILTIHA

HarnimenyBanHus
MOKa3HUKIB

["any3p 3HaHb, CIICIANTBHICTS,
OCBITHS MpOTpamMa, piBeHb
BHUIIOI OCBITH

XapakTepucTuka
HaBYAJIbHOI JUCIUATUTIHH
(Oenna ¢hopma nasuanms)

KinbKicTh KpeauTiB —

5

KinbkicTe MOIyIiB — 2

KibKiCcTh 3MICTOBHUX

I'any3i 3HaHb
11 «MareMaTuKa Ta CTAaTUCTAKAY

(umbp Ta HaliMEHYBaHHS)
12 «ladopMaltiiini TEXHOIOTII»

O00B’s3K0Ba

HapyanbHuii pik

ceMecTpy), 4 TOJIUHH
(npyra nmojloBUHA
ceMecTpy)
caMoCTiitHO1 poOoTH
CTyJ€HTa — 5 TOAVH

_ ChneniajabHocTi 2020/2021
MOOYJIB — 3 113 «[IpuxiialHa MATEMATUKA,
. (KoJ Ta HaliMEHYBaHH:)
IHauBITYyanbHe 124 «CucreMuuii aHai3» Cemectp
3aBJAaHH
S OcaiTHi nporpamu 5-if
) ) O0UYKCITIOBATIBHUIN IHTEICKT.
3arajibHa KUIbKICTh MaremaTuuHe Ta KOMIT FOTEPHE o 1)
TOIWH — 72/150 (HaitMeHyBaHHS) JIeKHll
MoaeaoBaHHsI. CHCTeMHUN
aHaJji3 1 YIIpaBIiHHS.
40 rogua
KinskicTe TIDKHEBAX PiBeHDb BHIIOI OCBIiTH: l'Ip.aKTMqu.,1 |
TOJIMH IJI JICHHOI CeMIHAPChKI
dbopmMu HaBUYAHHS: mepumii (6aKamaBpChHKHif) 32 roguHu .
ayAUTOPHUX — 5 TOJVH JlabopaTopHi
(mepiia mojgoBHUHA TOIMH

CamocriitHa podora

78 roauu

Bua koHTposII0

MOJYJIbHUM KOHTPOJIb,
1ICIIUT

CrmiBBiIHOIIEHHST KUTBKOCTI TOJIMH ayJIMTOPHUX 3aHSTH 10 CAMOCTIMHOI pOOOTH CTAHOBHTH:

72/78

D AynutopHe HaBaHTKEHHS MOXe OyTH 3MeHIeHe abo 30iibllieHe Ha OJHY TOJUHY B
3aJIEKHOCTI BIJ] PO3KJIAAy 3aHSTh.




2. MeTa T2 3aBIaHHSA HABYAJLHOI JUCHUILTIHA

MeTa BUBYEHHS. 3aCBOEHHS OCHOBHHMX IOJIOKEHb (DYHKIIOHATHHOTO aHAIIZY
Ta 1X 3aCTOCyBaHHS J0 OOYHMCIIOBAJIbHOI MaTeMaTHKH, Iu(epeHIllaIbHUX Ta
IHTErpaJIbHUX PIBHSHb.

3aBIaHHsI. BIAMpaIIOBaHHS OCHOBHUX IIOHSATH, TEOPEM, METOMIB Ta
QITOPUTMIB JHUCIMIUTIHA, a caMe: BJIAaCTUBOCTI METPUYHUX, OaHAXOBUX Ta
riIbOEPTOBUX MPOCTOPIB; TOMOJIOTIUHI TMOHSTTS METPHUYHUX MPOCTOPIB; OCHOBHI
NPUHIUNK  (YHKIIOHAJBLHOTO  aHai3y; 3arajbHi TOHATTA Teopil JIHIMHHUX
GyHKITIOHATIB 1 JIHIMHUX ONEpaToOpiB B HOPMOBAHUX 1 TUILOEPTOBHX IMPOCTOpax;
YMOBU PO3B’S3HOCTI ONEPATOPHUX pPIBHSAHb 3 OOMEXKEHHUM Ta KOMIIAKTHUM
OIepaToOpamH.

3rilHO 3 BHUMOTaMH OCBITHBO-TIPOQECIHHOT MpPOrpaMu CTYACHTH IOBUHHI
3aKJIaCTH OCHOBU TaKUX KOMIIETEHTHOCTEI:

® 3/aTHICTb JI0 AOCTPAKTHOTO MUCJIEHHS, aHali3y Ta cuHTe3y (3K 1);

® 3/1aTHICTh 3aCTOCOBYBATH 3HaHHS y NMpakTHUHUX cuTyauisx (3K 2);

® 3HAHHS Ta PO3YMIHHS MPEIMETHOI 00JacTi Ta PO3YMIHHS  MpodeciitHol
nistmeHOCTI (3K 4);

® 3JIaTHICTH JO TOIIYyKY, 0OpOOJIeHHs Ta aHamizy iHdopMallii 3 PI3HUX JKEpeI
(3K7);

® 3JaTHICTh  BHUKOPHUCTOBYBATH CUCTEMHMI  aHaji3 K  CYyYacHy
MDKJIUCHMIUTIHAPHY ~ METOJOJIOTII0, 10  0a3yeTbcsl Ha  MPHUKIIAJIHHUX
MaTeMaTHUYHUX METOoJaxX Ta CydacHUX 1H(GOpMAIIHHUX TEXHOJIOTISIX 1
OpIEHTOBAHA Ha BUPIIICHHS 33/1a4 aHATI3y 1 CHHTE3y TEXHIUHUX, EKOHOMIYHHX,
COIllaJIbHUX, €KOJOTIYHMX Ta IHIINUX CKJIaJHUX cucTeM (DK 1);

® 3/aTHICTh (hopMai3yBaTH MPOOJIEMU, OMHMCAHI MPUPOJHOI MOBOI, y TOMY
YHUCIII 3a JIOTIOMOTOI0 MaTeMaTHYHHUX METOIB, 3aCTOCOBYBATH 3araibHi
M1X0U 10 MaTEMAaTUYHOTO MOJIETIOBaHHs KOHKpeTHUX nporecis (PK 2);

® 3/IaTHICTh NPEJCTABISATA MATEMATHYHI APTYMEHTH 1 BUCHOBKH 3 HUX 3 SICHICTIO
1 TOYHICTIO 1 B Takux (opmax, sSKi MAXOAAThH JUIsl ayIUTOPIi K YCHO TaK 1 B
nucbMoBiit popmi. (OK 10).

IIporpamHi pe3yabTaTH HABYAHHSI:

® 3HATH 1 BMITH 3aCTOCOBYBAaTH Ha MPAKTHUIl JAW(EPEHIIaIbHE Ta IHTETPAIbHE
YyUCIEeHHs, psaau Ta 1HTerpan ®Oyp’e, BEKTOpHY Ta JiHIHHY anreopy,
aHAMITUYHY TEOMETPII0 Ta BEKTOPHUU aHami3, (yHKIIOHAJIbHUI aHami3 Ta
JTUCKPETHY MaTeMaTUKy B 00Cs31, HEOOXIAHOMY Il BUPIIICHHS THUIIOBUX
3aBiaHb cuctemMHoro anamszy (I1PH 1);

e 3HATU Ta BMITH 3aCTOCOBYBaTH 0a30BI METOJM SKICHOTO aHaIi3y Ta
IHTETPpYBaHHS  3BUYAMHUX  AUQEPEeHIIATbHUX  PIBHAHb 1  CHCTEM,
nudepeHIliaIbHUX PIBHSIHL Y YaCTHHHUX MOXIJHUX, B TOMY YHCII DPIBHSHB
matematnyHoi ¢izuku (ITPH 4)

® 3HATU OCHOBHI MOJOXEHHS TEOPii METPUUHUX MPOCTOPIB, JIEOETIBCHKOI TeOopii
MIpU Ta 1HTErpaja,Teopii 0OMeKEeHUX JIHIMHUX OINepaTopiB B 0aHAXOBHX Ta
r'iIbOEPTOBUX MPOCTOPAX, 3aCTOCOBYBATH TEXHIKY 1 METOIMU (DYHKI[IOHATILHOTO



aHaJ3y Ul pO3B’SI3aHHA 3a/1ay KEPYBAHHS CKJIAJHUMH MPOIECAMH B YMOBaX
Hepu3HaueHHocTi. (IIPH 5).
JIs1 oepskaHHA MPOrPaMHMX Pe3yJbTATiB HABYAHHS CTY/ICHT OBUHEH
3HamMu:
O3HAUEHHS Ta BIACTUBOCTI METPUUHUX, OAaHAXOBUX 1 FILOEPTOBUX MPOCTOPIB,;
TOIOJIOT1YH1 MMOHATTS METPUYHUX IMPOCTOPIB;
OCHOBHI IMTPUHIMMH (HYHKITIOHATBHOTO aHaJI3Yy;
3arajibHi TOHSATTA Teopii JHIMHUX (YHKIIOHATIB 1 JIHIHHUX OMNEpPaTopiB B
HOPMOBAHHX 1 TUTLOEPTOBUX MPOCTOPAX;
® YMOBU PO3B’SI3HOCTI OINEPATOPHHUX PIBHSAHb 3 OOMEXKEHHM Ta KOMITAKTHUM
orepaTopamy;
NMOBMHEH BMITH:
® 3HAXOJUTH T'PAHUIIl MOCIIJOBHOCTEH €JIEMEHTIB B METPUYHUX, OaHAXOBUX Ta
riIbOEpTOBUX MPOCTOPAX;
® [IEpEBIPATHU BIJKPUTICTh T 3aMKHEHICTb MHOXXUH B METPUYHOMY HPOCTOPI, a
TaKOX cenapaOuIbHICTh MPOCTOPIB;
® JIOCHIIKYBaTH MPOCTOPHU Ha MIOBHOTY;
® 3HAXOJUTH €JIEMEHTH HalKpaIioro HabJMKEeHHsI 10 MIAIPOCTOPY;
® OpPTOrOHAJI3YBAaTH CUCTEMH E€JIEMEHTIB B I'JILOEPTOBOMY HPOCTOPI,
PO3KJIayBaTH €IEMEHT 32 OPTOHOPMOBAHOIO CHCTEMOIO B y3arajJbHEHHUH psij
Dyp’e;
® TIEpEeBIPATH KOMMIAKTHICTh MHOXHH B HOPMOBaHUX MPOCTOPAX;
® [IEPEBIPATH JIHIHHICTH, 0OMEKEHICTh, KOMIIAKTHICTh OTICPATOPIB;
® 3HAXOAUTH HOPMHU JIHINHUX (PYHKI[IOHATIB 1 OTIEPATOPIB, TPAHUIT
MIOCJIIIOBHOCTEH OIEepaTopIB;
® 3HAXOJUTH CIPSHKEHUI OTIEpaTop /0 AaHOTO, 0OEpHEHUH onepaTop 10 JaHOTO;
® JIOCII)KYBaTH PO3B’SA3HICTH JIHIMHUX ONEPATOPHUX PIBHSIHBb Ta OyIyBaTH iX
HaOJIMKEH1 PO3B’S3KHU.

MixkaucuumiaiHapui  3B’si3kM: 0a3010 I 3aCBOEHHS  (PYHKIIIOHAJIBHOTO
aHaizy € Taki AUCHUIUTIHU: «MareMaTuuHuil aHamiz», «Anredpa Ta TE€OMETpisi».
BukopuctoByeThcst K CydacHa MaTeMaTHYHa MOBa B YyCiX MaTeMaTUYHUX
TUCHUIUIIHAX, 30KpeMa B Takux: «Judepenuianbii  piBHAHHSY, «PiBHSAHHA
MaremaTudHoi  (Qisuku», «Bapiamiiini  Metogm», «Meroau  onTUMIzaAIi,
«MopentoBaHHs CKJIaIHUX CUCTEMY, « Teopli KepyBaHHS.



3. IIporpaMa HaBYAJIbHOI AUCHUILIIHU
Monayas 1.

3micToBuii Moayab 1. MeTpu4Hi, HOpMOBaHi Ta eBKJIIIOBI POCTOPH

Tema 1. IlpocTopu

HepiBHocti ['vonpaepa Ta MinkoBcbkoro. Metpuka. O3HaueHHST METPUYHOTO
npoctopy. Ilpuxmanu merpuynux mnpoctopiB. HopmoBanwmii mpoctip. [lpuknaau.
Ckanspauit nooytok. EBkiiaiB mpocTtip. EBkiimoBa Hopma. BiaacTuBoCTi cKansipHOTO
n00yTKy Ta HopMU. [Tpuknagm.

Tema 2. 30iKkHICTD

['panuLs MOCIIIOBHOCTI €IEMEHTIB B METPUUHOMY MPOCTOPi. 3MICT 301KHOCTI
B KOHKPETHMX METPUYHUX IPOCTOpax. BiacTUBOCTI TIpaHULll B METPUUYHOMY,
HOPMOBAHOMY, €BKJIZOBOMY MpocTOpax. EKBIBaJIEHTHICTH HOPM B HOPMOBaHOMY
IPOCTOPI.

Tema 3. TonoJioris

Binkpura Ta 3aMKHEHa KyJil B METPUYHOMY MPOCTOPI, OKLT Touku. OOMexeHa
MHOXMHA. BHyTpillIHs, 30BHIIIHA Ta TpaHWU4YHAa TOYKM MHOXMHHU. Bigkpurta Ta
3aMKHEHAa MHOKMHHM B METPHUYHOMY IpocTopi. Oneparis 3aMKHEHHS, 1i BIaCTHUBOCTI.
BnacTuBOCTI BIAKPUTHUX Ta 3aMKHEHUX MHOXHUH. [IOHSTTS TOMOIOTIYHOTO TIPOCTOPY.
Bcroau niinbHa Ta Hifie HE MIbHA MHOKMHU. KaHnTtopoBa MHOkHHA. CenapabenbHui
npocrip. [Ipuknan HecenapabenbHOTO MPOCTOPY.

Tema 4. IloBHOTA

dyHmamMeHTalbHa MOCIIIOBHICTD, ii BiIacTUBOCTI. [IoBHI METpHYHI TPOCTOPH.
banaxoBi Ta TinbOepTOBI MpocTtopu. [loBHOTAa KOHKpEeTHHX mpocTopiB. [lpuHImm
BKJIQZICHUX KyJib. Psiiu B 0aHaHOBUX MPOCTOpax.

Tema 5. IlinnpocTopu

[Tinmpoctopu HOpMOBaHOrO mpocTopy. llpuxmanu. Binactans enemeHTa BiX
nignpocropy. EnemeHT Halikpamoro HaOmmxkeHHs. Teopema mpo eleMEHT
HalKpamoro HaOMMKEHHS 0 MIANPOCTOpy TuibdepToBa mnpoctopy. Teopema Pica
npo «Maibke TmeprneHauKysap». OpTOroHalbHE JOMOBHEHHS [JI0 JIHIMHOTO
MHOroBHza. basuc B HopMmoBaHOMY mpocTopl. OpTOHOPMOBaHI CHUCTEMH B
riteoepToBoMy mpoctopi. [Iponec oproronamizaiii. Muorowienu Jlexxanapa. Psau
®dyp’e B rinbbepToBOMY NpocTopi. EKcTpeManibHa BIacTUBICTh BiAPI3KY psay Dyp’e.
[ToBHi oprtoHopmoBaHi cucremu. PiBHicTh [lapceBans. Kpurepii mnoBHOTH
OPTOHOPMOBAHOT CUCTEMU B TLIIHOEPTOBOMY ITPOCTOPI.

Tema 6. KomnakTHicTh

KoMrmakTHi MHOXXMHHM B METpHYHUX mpocTopax. [lpukmaam. BrnactuBocTi
KOMITAKTHUX MHOXXHMH. EKCTpemMasibHI BIACTUBOCTI HEMepepBHUX (yHKIIN Ha
koMmmakTax. Kputepiii kommakTHOCTI Xaycaopda Ta ioro Hacmiaku. Kpwurepiii
KOMITAKTHOCTI B mpocTopi HemepepBHux  GyHkmik. [Ipukmamu. JlokanbHa
KOMIAKTHICTh B HOPMOBAHOMY MPOCTOPI.

MoayJbHUNH KOHTPOJIb



Monayas 2

3micTroBuii Moayab 2. JIiHiiHi pyHKIioHAM | omepaTopu B 0AHAXOBHX |
riib0epToBUX MPOCTOPax
Tema7. Jliniiini pynkuionaau. CnpsizkeHi mpocropu
O3naveHHs JiHIKHOTO (YHKI[IOHATy, HOro BiacTUBOCTI. HemepepBHICTH Ta
0OMeKeHICTh JiHINHOTO PyHKIIIOHANa, Horo HOpMa. CrpspKeHH pocTip. 3aralabHul
BUTIISA (QYHKIIOHATIB B JEIKMX HOPMOBaHUX mpocTopax. Teopema Pica mpo
3arajgbHui BUJA (yHKIIOHAJIA B TUILOEPTOBOMY MPOCTOPl. Y3arajlbHEHUN PO3B’SI30K
KpaiioBoi 3amayi. OpTOroHaJbHE JOMOBHEHHSA JI0 MHOXHHM B HOPMOBAaHOMY
npoctopi. Teopema Xana — banaxa Ta 11 Hacaiku. ['eoMeTpruyHe TIIyMadeHHS.
Tema 8. JliniiiHi onepaTopu B 0aHAXOBHUX TA rIb0EPTOBUX MPOCTOPAX
O3HayeHHsI JIHIHHOrO omneparopa B HOpMOBaHOMY mpoctopi. Ilpukiamgu.
OOMeKeHICT, Ta HeNepepBHICTh JiHIWHOTO omnepatopa. Hopma omneparopa.
[Tpuxnaau. IlpocTip MiHIMHUX OOMEXEHHX ONEPATOPIB Ta THUIHU 301KHOCTI B HHOMY.
Anre6pa oneparopiB. Aapo Ta 06pa3 onepaTopa. O3HaueHHS] 0OEPHEHOTO ONepaTopa.
Kpurepiii oOMexeHoi OOEpHEHOCTI JIHIKHOIO omeparopa. YMOBU I1CHYBaHHS

oneparopa (| — A)_l. Teopema banaxa mpo obGepHenuii omeparop. CrpspKeHUN

ormeparop 10 obmexeHoro. Hopma chpsbkenoro omneparopa. JIiHINHI HUITKOM
HemepepBHi omnepatopu, iX BiactuBocti. [lpuknamu. CopspbkeHuil omepatop 10
IIJTKOM HEMEPEPBHOTO OnepaTopa.

3micToBuit Moay.ib 3. JliHiiiHi onepaTopHi piBHAHHSA

Tema 9. JliniiiHi onepaTopHi piBHAHHS

PiBHSIHHS 31 cTHCKarouuM onepatopoM. Teopema banaxa. 3acTocyBaHHS 10
aHami3zy 1 nodynoBu HaOmmkeHuX po3B’s3kiB HCJIAP Ta iHTerpanbHUX pIBHSHB
O®pearonpbMa Apyroro poay. PiBHSHHS 3 KOMMOAkKTHUM omeparopoMm. Teopemu
®penronsma. HabmmkeHi METOM pO3B’sI3aHHS ONIEPATOPHUX PIBHSHb.

MoayabHU# KOHTPOJIb



4. CTPpyKTYpa HABYAJIbHOI JUCHUILIIHA

Kinpkicth rogun
Ha3Bu 3MiCTOBHUX MOJYJIIB 1 TEM Vcboro VY ToMy 4gucCii
| 1§ 7a0. C. p.
1 2 3 4 5) 6
Monayas 1
3micToBHMIT MOaYyJib 1. MeTpuuHi, HOpMOBaHi Ta eBKJI/IOBI IPOCTOPH
Tema 1. . IIpocropu 15 4 3 8
Tema 2. 36ixkuicTh 8 2 2 4
Tema 3. TomoJioris 8 2 2 4
Tema 4. IloBHOTA 8 2 2 4
Tema 5. Ilixnpocropu 12 3 3 6
Tema 6. Komnakrhicrn 11 3 2 6
MoaybHUI KOHTPOJIb 2 2
Pa3om 3a 3MicToBHUM MopyieM 1 64 16 16 32
MonayJb 2

3micToBHUI MOoayJb 2. JliHiiini pyHKHioHa/ M i onmepaTopu B 0aHAHOBHX i
riib0EePTOBUX MPOCTOPAX

Tema 7. Jliniiini pyHxuionann.

. 28 8 4 16
CupsiakeHi mpocropu
Tema 8. Jliniiini oneparopu B
06aHaxoBHX i riiboepToBUX 30 8 6 16
NMpoCcTOopax
Pa3om 3a 3MICTOBHMM MOJyJIEM 2 58 16 10 32

3MicTOBHUIT MOYJIb 3. AHAJII3 ONepATOPHUX PiBHIHD

Tema 9. Jliniiini oneparopHni 26 8 4 - 14
PiBHSIHHS
MoayJ/ibHHIT KOHTPOJIb 2 2
Pa3om 3a 3MicTOBUM MOyJieM 3 28 8 6 14
¥Ycboro roaH 150 40 32 78

5. Temu ceMiHAPCHKHUX 3aHSATH

6. TeMu NpaKTHYHHUX 3aAHATH

Ne 3/m HazBa temu KinpkicTs roguu
1 Mertpuuni Ta HopMoBaHi poctopu. [lepeBipka akcioMm BiacTaHi 2
Ta HOPMHU
2 EBkminoBi mpoctopu. IlepeBipka akcioM CKaJspHOTO 1
T00yTKY
2-3 I'panu1g MOCIIOBHOCTI B METPUYHOMY Ta HOPMOBAHOMY 2
MPOCTOPAX.
3-4 Bigkpuri Ta 3aMKHEHI MHOXHMHH B METPUYHOMY 2
MIPOCTOPI.
4-5 IToBHOTa METPUYHOTO MTPOCTOPY. 2




5 [TiBmpoctopu. Bifacrans enemMenTa Bi HiAPOCTOPY. 1
6 OpronopmoBani cuctemu. [Iporiec oproronanizaiii. Psian 2
dyp’e B TIILOEPTOBOMY ITPOCTOPI.
7 KOMIIaKTHICTb. 2
8 MonyibHUN KOHTPOJIb 2
9 Jliniiini ¢pynkuionanu. O6mexenicts. Hopma ¢yHkmionana. 2
10 Teopema Xana — banaxa
11 JliniitHi oneparopu. OomexeHicts. Hopma oneparopa. 2
12 Snpo ta oOpa3 oneparopa. ObepHeHuU oneparop. 2
13 Crnpsioxenuii onepatop. KommnakTHuii oneparop 2
14 OmnepartopHi piBHSHHS 31 CTUCKAIOYMM ONEPATOPOM 2
15 KommakTHi omeparopu B riar0oeproBoM mpocropi. Habmmkeni 2
PO3B’A3KH ONEPATOPHUX PiBHSIHb.
16 MonynbHUN KOHTPOJIb 2
Pazom 30
7. Temn 1200paTOPHUX 3aHATH
8. Camocriiina po6ora
Ne 3/ Ha3Ba Temn KinpkicTs roaun
1 2 3
1 ITpoctopu. (Tema 1) 8
2 301xHICTB. (Tema 2) 4
3 Tomosoris. (Tema 3) 4
4 IToBHoTa. (Tema 4) 4
5 ITinnmpocTtopu. (Tema 5) 6
6 KommaktHicte. (Tema 6) 6
7 Jliniiini dynkmionanu. Crpsbxeni npocropu. (Tema 7) 16
8 Jlinifini omepaTtopu B OaHAHOBUX 1 TUILOEPTOBHX 16
npoctopax. (Tema 8)
9 JIiniiini oneparopHi piBHsiHHSA. (Tema9) 14
Pa3zom 78
9. InauBigyaabHi 3aBJaHHS
Ne 3/m Ha3zpa Temu
1 BukonanHs po3paxyHKoBOi poOoTH «MeTpuyHi, HOPMOBAaHI, E€BKIIJIOBI TPOCTOPH.

Jlixiiiai KIlOHAIH 1 oneparopu. HaOamxeHU po3B’A30K OIEPATOPHUX PIBHSIHD)
VH




10. MeToan HAaBYAHHSA
[TpoBeneHHs ayAUTOPHUX JICKLIN, MPAKTHYHUX 3aHATh, IHAMBIIYaIbHI KOHCYIbTALlli, CAMOCTIHHA
poboTa CTyIeHTIB 3a MaTepiasamMu, OnmyOJiIKOBaHUMH Kadeaporo

11. MeToau KOHTPOJIIO
[TpoBeneHHST TOTOYHOTO KOHTPOJIIO, MMCEMOBOTO MOYJIBHOTO KOHTPOJIO, (hiHATBHHIA KOHTPOJIb Y
BUTJISI ICTIUTY.

12. Kpurepii ouiHiOBaHHS Ta po3moAia 6aJjiB, AKi OTPUMYIOTh CTYI€HTH

12.1. Posmonin OamiB, SKi OTPUMYIOTh CTYASHTH (KUIBKICHI KpHUTepii
OIIHIOBAHHS )

CkJianoBi HaBuajabHoi | Baaum 3a ogHe 3anaTTa | KiJbKicTh 3aHATH Cymapna
poboTu (3aBIaHHA) (3aBaHb) KIIbKICTB 0aJ1iB

3micToBHUIT MOAYJIb 1

Po6ota Ha jekmisax 0...0,5 8 0...4

Po6oTta Ha npakTHYHUX 0...2,5 7 0...17,5

3aHATTIX

CamocrTiitHa poboTa 0...1 7 0...7

MonynbHUI KOHTPOJIb 0...24 1 0...24
3MicTOBHUIT MOAYJIb 2

Po0Oora Ha nexuisax 0...0,5 8 0..4

PoGota Ha npakTHUHUX 0...2,5 5 0...12,5

3aHATTIX

CamocriitHa poOoTa 0...1 S) 0...5
3micToBHUIT MOaYJIb 3

PobOorta Ha nexiisx 0...0,5 4 0...2

Po0ota Ha mpakTHYHUX 0...2,5 2 0...5

3aHATTIX

CamocriiiHa poboTa 0...1 2 0...2

Mo 1yIbHUI KOHTPOJIb 0...24 1 0...24

Bukonanus Ta“?,aXI/ICT 0..10 1 0. 10

PO3paxyHKOBOI poOOTH

Bceboro 3a cemectp(*) 0...117

(*) Sxmo KiuIbKicTh MOAYJIbHHX OagiB y cryaeHTra mnepesumye 100, To B sikocti
niIcCyMKOBOi olliHKU BUcTaBJsieThbest 100 Gadtis.

CemecTpoBUil KOHTPOJb (ICOUT) MPOBOAUTHCS Yy pa3l BIAMOBU CTYJIEHTA BiJ
OaJliB MOTOYHOrO TECTYBaHHS Ta 3a HAsSBHOCTI JOMYycKy A0 icnuty. Ilpu cknaganHi
CEMECTPOBOI0 ICIIUTY CTYJICHT Ma€ MOXKJIUBICTh OTpuMaTu Makcumym 100 Gatis.

biner mist icnuTy/3aMiKy CKIaIa€Thes 3 YOTUPHOX MUTAHb (JIBOX TEOPETUIHUX 1
JBOX MPAKTHYHHUX ). 3a KOXKHE MUTAHHS CTYJEHT MOKE OJEPKATH MAKCUMAIIBHY CyMY

OaniB - 25.

12.2. SIkicH1 KpUTepii OL[IHIOBAHHS

HeoOxigHuit 006csr 3HaHb AJ1 OJep>KaHHS MO3UTUBHOI OI[IHKU:



3agoBinbHO (60-74). OriHKa CTaBUTHCS, AKIIO CTYACHT 3HAE 3arajbHi MOHATTS
METPUYHUX, OaHAXOBUX 1 FJIHOEPTOBUX MPOCTOPIB, MOKE HABECTH IX MPHUKJIAIN; 3HAE
O3HAYCHHS 1 BIACTUBOCTI BIAKPUTHX 1 3aMKHEHUX MHOXXHH METPHUYHOTO TPOCTOPY;
3Ha€ O3HAUCHHS JIHIMHUX 1 0OMexeHHX (YHKI[IOHAJIB 1 OMIepaTopiB, 3HAE KPUTEPIH
OOEPHEHOCTI JIIHIMHOTO 0OMEXEHOTO ONEPaTopa; BMI€ MEPEBIPSITH aKCIOMU METPUKH,
HOPMH 1 CKaJIIPHOTO JOOYTKY, MEPEBIPSTH JIHIAHICTH 1 0OMEXEHICTh (PYHKITIOHATIB 1
OlepaTopiB, BMI€  pO3KJIAMAaTH  €JIEMEHT  TiIh0epTOBOTO  TPOCTOPY  3a
OPTOHOPMOBAHOIO CUCTEMOIO B y3araiabHeHUM psig Dyp’e.

Joope (75-89). OmiHka CTaBUTBCS,IKIIO CTYACHT, KPiM 3a3HAYEHOrO BHIIIE,
BUIBHO BOJIOJIIE JIOTIKO-TIOHATIMHUM amapaToM Kypcy, MOXe OOIPYHTYBaTH OCHOBHI
Horo nojoxxeHHs (Teopemu XaHa-banaxa, Pica, Xaycnopda, banaxa, ®penronsma),
BMI€ 3HAaXOJUTH HOPMH JIHIMHUX OOMEXEHUX (YyHKLIOHAIIB 1 ONEpPaTopiB,
JOCTII)KYBaTH ONEPATOPHI PIBHSAHHS Ha PO3B’S3HICTb.

Bigminno (90-100). OmiHka CTaBUTHCS,IKIIO CTYACHT, Ma€ CTIHKI CHCTEMHI
3HAHHA 3 JUCUUIUIIHH, yMi€ 1X OOTpYHTOBYBATH, y3arajdbHIOBATH Ta MPOJAYKTUBHO X
BUKOPUCTOBYE Ha TBOPUYOMY piBHI. 3a/1a4l OLIETYy pO3B’s3aHI Ta MAIOTh NOSICHEHHS 10
KOXHOTO eTarly po3B’si3aHHs. CTyJEHT BUIbHO BOJIOZIE MOHATIMHUM arnapaTtoM, yMie
JIOTIYHO MUCJIMTH, aHAJ13yBaTH HECTAHIAPTHI cuTyarlii. Mae rimboki 3HaHHS 3 Teopii
ONEPAaTOPHUX PIBHSHb HA OCHOBI BJIIACTUBOCTEW JIHIMHUX ONEPATOPIB 1 BEKTOPHUX
IIPOCTOPIB, B IKMX BOHU JIII0Th. BMi€ aHanmi3yBaTu onepaTropHi PiBHAHHS, 3HAXOJAUTH
iX HaOJIMYKEH1 PO3Bs 3KU, KOHTPOIIOBATH MOXUOKU TaKUX HAOIUKEHb.

12.3 Kpurepii oriHtoBaHHS pOOOTH CTyAEHTA MPOTATOM CEMECTPY

[IpoTsirom cemecTpy CTYIEHT OTPUMYE Oalld 32 HAKOMTMYIYBAJILHOIO CHCTEMOIO
3T1AHO 3 TabiuIero HaBeaeHoro B 1. 12.1. Jlamo Jesiki mosiCHEHHS 10 TaOJIHIIi.

PoGota Ha nekiii — akTuBHAa (popma 3acBoeHHsA Martepiany Kypcy: 0,5 Gama
CTaBUThCA 3a TMPOJyMaHl TNHUTaHHS, SKI CTYJIEHT 3aJa€ JEKTOpYy, Y4acTh B
OOroBOpEHHI NpeaMeTa JIeKIli, BIANOBIAlI Ha MUTAHHS, AKI MO XOXy JeKLli 3axae
BUKJIanad.  AKTHUBHICTP  CTyJCHTa  MOXE  3a0XO4YyBaTHUCSA  JIOAATKOBUMH
koedimienTamu, siki MHOkaThcs Ha 0,5 Oana.

PoboTra Ha npakTUYHOMY 3aHATTI OLIHIOEThCA Tak: 1,5 Oama 3a 3axucT
BUKOHAHOTI'O JIOMAIIIHHOTO 3aBJIaHHsI, 2 0au 3a CaMOCTIHHO pO3B’si3aHy 3aja4dy ado 1
Oan 3a po3B’s3aHy 3ajlady 3a JOMOMOIO BHUKIIanauda, 2 0aiau 3a OOIPYHTOBaHY
BIJIMOBI/Ib HA TEOPETUYHE MUTAHHS 3 TOBEACHHSIM OCHOBHHX TOJIOKEHB OIS TOTIKH.

CamocriitHa po6ota — 1 Gan CTaBUTHCS CTYJIEHTY 32 BUKOHAHHS JOMAaIIHBOTO
3aBJIaHHS Pa30M 3 MOro 3aXMCTOM B 11032 AyIUTOPHUH Yac.

[HauBigyansHe 3aBAaHHS BKJIIOYA€ BHKOHAHHS Ta 3aXUCT PO3PAXyHKOBOL
poOOTH, SIKa CKIAAAEThcs 3 5 3a7ad 3a TEeMaMH, O3HAYCHHMH B Ha3Bi poOoTH. 3a
KOXHY 3a/1a4y MOKHA OJIepKaTh MaKCHUMAaJIbHO 2 Oanu.

MonynpHUIT KOHTPOJIb TPOBOJIUTKCS JIBA pa3u Ha ceMmecTp Ha 8 1 16 TIKHAX Ha
MPAKTUYHUX 3aHATTAX. BUTET JUIsl MOIYJIBHOTO KOHTPOJIO BKJIOYA€E 4 MUTAaHHS (1Ba
TEOPETUYHUX 1 JIBAa MPAKTUYHUX). 3a BIANOBIAb HAa OJHE MUTAHHS CTYAECHT MOXKE
OTpUMaTH MakCUMaJIbHO 6 OamiB. Kpurepii oliHOBaHHS Y B1JICOTKOBOMY BiJIHOIIIEHHI
BIIMOBIAAIOTH SIKICHUM KpUTEpisiM 3 1. 12.2.



IlIkajna ouiHoBaHHsA: 0aJibHA I TPaaAUIiHA

Cyma Gazi OHiHK?; 3a Tpa{[I/IHiI‘/’I'HOIO ITKAJIOIO '
[cniut, pudepentiioBanmii 3aIiK 3anmk
90 - 100 BiaminaO
75—-89 Hobpe 3apaxoBaHO
60— 74 3a10BIJILHO
0-59 He3anoBiibHO He 3apaxoBano

13. MeTtoauune 3a0e3neuyeHHe

Higpy4yHuky, HaBYaJIbHI NOCIOHUKH, AKi BUJIAHI B YHIBEPCHTETI.:

1. Hikonaes O.I'., PBauosa T.B., ConositioB O./. ®ynkuionanpuuii ananiz. HaByanbHuii mociOHUK. —
X.: XAI, 2008.

EnekTpoHHuii pecypc, Ha SIKOMY PO3MIillIeHO HABYAJIbHO-METOJAUYHUI
komiuieke aucommurinm: //library.khai.edu. Kommieke BKIIO4ae B cede Taki
000B’A3KO0BI CKJIA/I0BI:

- poboua nporpama JUCIUILIIHY;

- KOHCIIEKT JIEKIIf, MIAPYYHUKW (HaBUaJbHI TOCIOHWKH), B TOMY YHCIl B
€JICKTPOHHOMY BUIJISII, SKI 3a 3MICTOM TIOBHICTIO BIJIMOBIAAIOTH POOOUii
nporpamMi JUCIUILTIHY;

- METOAMYHI BKa3iBKM Ta PEKOMEHMAIIl JJisi BUKOHAHHS PO3PaXyHKOBHX Ta
MPAKTUYHUX POOIT , @ TAKOK PEKOMEHALIT 111 CaMOCTIMHOT MiITOTOBKY;

- TEMAaTUKH 1HJAWBITyalbHUX 3aB/IaHb;

- TIPUKJIAIU PO3B’sI3yBaHHS TUIIOBUX 3a7a4 Y BUKOHAHHS THIIOBHX 3aBJaHb;

- TIATaHHSA JJIS KOHTPOJIBHUX 3aXO0/IiB;

14. PexomeH10BaHa JliTepaTypa

Bba3oBa

1. Hikonaer O.I'., PrauoBa T.B., ConogitoB O.. ®yHkiionanpHu# anaini3. HaBuanbHMil TOCIOHUK. —
X.: XAl 2008.

2. bepeszancekuii FO.M., Ve I'.®., edtens 3.I'. dynkiionansuuii ananis. — JIsBis, 2014.

3. ®enax [.B. ®dynkiionansuuii ananiz. Hapu. mocionuk. — [BanHo-®pankiBerk, 2011.

4. bospumesa T.B., I'ynusox T.B., Iloropinsak O.0. dyHkuioHansHuil anani3z. HaBu. mociOHuK. —
VYxkropon, 2013.

5. Yc C.A. OyHKIioHaTRHUN aHai3: HaB4. mocioHuk. — J(ainpo: HI'Y, 2013.

JlonomizkHa



1. Toponenxmii B.B., Haru6bmpma H.M., Hacrtacme ILII. Metoasl pemeHus 3amad 1o

¢ynkunonanpHOMy aHanu3zy. — K.: Beima mkoina, 1990.

Hepp B.A. ®ynknmonanbHbIl aHamu3: Jekuun u ynpaxkuenus. — M.: KHOPYC, 2013.

3. Kommoropo A.H., ®omun C.B. Onementsl Teopun GyHKUUH U (PYHKIHOHAIBHOTO
agaimmza. — M.: ®DU3MATIIUT, 2004.

4. Jhoctepuuk JI.A., Cobones B.M. Kparkuii kypc ¢yHKumoHanpHoro ananmsa. — M.: BIII,
1982.

5. Tpenorun B.A. ®ynknmonanpHbi aHams. — M.: DU3MATIIUT, 2002.

6. Tpenormn B.A., IlucapeBckuii b.M., Cobonea T.C. 3amaum u ymOpaXHEHHS IO
¢ynkunonanpHOMy aHanu3y. — M.: Hayka, 1984.

7. Xarcon B., I[Tum Ix.C. IIpunoxxenne GyHKIIMOHAILHOTO aHAIM3a U TEOPUH ONEPaTOPOB. —

M.: Mup, 1983.

8

9

no

. Saxe K. Beginning Functional Analysis. — New York: Springer-Verlag, 2002.
Rynne B.P., Youngson M.A. Linear functional analysis. — London: Springer-Verlag, 2008

15. Indopmaniiini pecypcu
Caiit 0i0JioTrekn HarioHaapHOTO aepPOKOCMIYHOTO YHIBepcuUTeTy  iM. M.E.
XKykoBcbkoro «XapkiBchbKuii aBianidnuit inctutyt» https:/library.khai.edu.



