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I'Ipor;gamy PEKOMEHAOBANO N0  3aTBepiykenHs Buenoio pajgoro  HaB4A/IbLHO-HAYKOBOTO IHCTUTYTY
KOMIT IOTEpHOL (i3UKH Ta CHEPreTHKI

“28” cepntus 2023 poky, nporoxon Ne 8/23

PO3POGHUKU [TPOTPAMU:

Kapaes ApreM OnexcaugpoBuy, HOUeHT xadenp indopMauiiHuX TEXHONOTid B (i3MKO-EHEPreTHIHHX
cucTeMax

[IporpaMy CXBaJCHO Ha 3acigaHHi kadeapH iHpopMaliitHIX TEXHONOTIH B (i3UKO-EHEPTETHIHUX CHCTEMAX
IIpoToKon Bix “28” cepmHs 2023 poky, npotoxon Ne 8/23

3aBixysau Kadeapy iHhopMaLiifHHX TEXHOIOTIH B Q13UKO-CHEPreTHIHUX CHCTEMaX

= iRy Pycran CYXOB
(THimmHc) .

IIporpaMy TOTOIKEHO 3 TapaHTOM OCBITHEO-HPOQECIHHOL IpOrpamMu (xepiBHHKOM IIPOEKTHOI IPYIIH)
TprknanHa Gi3nKa eHEPreTHIHUX CHCTEM

T'apaHT OCBITHEO-IPOQECIHHOI MPOrpaMu (KepiBHUK POCKTHOL TPYIIH)

(S\m%\\ Pycnar CYXOB

(nimmc\:ﬁ S

ITporpaMy HOroJKeHO 3 TapaHTOM OCBITHBO-TIPOGECiiiHOi mporpamMy (KEPiBHUKOM IIPOEKTHOI IpyTn)
Tprknansa ¢izrka HeTpa ULiHHOI eHepreTHKNA

[IporpaMy NOro[)KEHO 3 TapaHTOM OCBITHBO-TIpOdECifiHOl MpOrpaMu (KEPiBHHKOM MPOCKTHOL rpyIH)
Komm’otepHa (isuka

["apaAT OCBITHBO-NMPO(ECIHHOT MPOrpamMu (xepiBHAK MPOEKTHOI rPyIIN)

GAB CeiTnana POITOBA

(migmuc)

TIporpamy NOTOAXKECHO METOJIMYHOIO KOMICiel0 HaBYaTbHO-HAYKOBOTO IHCTHTYTY KOMII'IOTEpHOI (I3MKH Ta
EHEPreTUKH

TIporoxon Big “28” cepnas 2023 poky, NpoToKon Ne 8/23
TonoBa METOAMHHOT KoMici] HaBUANLHO-HAYKOBOrO IHCTUTYTY KOMI'IOTepHOT (i3uku Ta

CHEpreTHKH
@ Henuc [TPOTEKTOP

(nignuc)
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BCTYII
[Iporpama HaBuanpHOI qucHUILTIHU “Buina anredpa” ckiazeHa BiIMOBITHO 10 OCBITHBO-
npogeciiiHol mporpaMu MiArOTOBKH OakanaBpiB croeriagbHOcTi 105 —mpukinaana ¢izuka Ta
HaHOMaTepiau

1. Onuc HaBYAJIBLHOT AMCIUAILTIHT

1.1. MeTor BuKIanaHHA HABYAIHHOI JUCUMIUIIHM € 3aCBOCHHS TEOPETUYHUX OCHOB
KypCy Ta OCHOBHHMX METOJIIB PO3B’si3aHHS 3aa4 BHIIOI anreOpu Ta iX (QI3UIHUX 3aCTOCYBAHb.

1.2. OcHoBHI 3aBIaHHS BUBYECHHS AUCIATLTIHH
OCHOBHMMM 3aBJaHHAMH BUBUEHHS IUCLUIUTIHU € 3aCBOEHHS CTYJAEHTaMHU TE€OPIil JIHIHHUX
MIPOCTOPIB, JIHIMHUX NEPETBOPEHb Ta TEH30PHOT aAJIreOpH 3 3aCTOCYBAaHHAMU 10 (QI3UYHUX 3a/1a4.

1.3. Kinbkictb KpenutiB — 4
1.4. 3aranpHa xinpkicTs romua — 120

1.5. XapakrepucTrka HaB4aIbHO1 JUCITUTUTIHI

Hopmarusra

By kiHIIEBOTO KOHTPOJIIO (CEMECTPOBHI ek3aMeH a0o0 3amik)CeMecTpOBUi eK3aMeH

Jlenna ¢hopma HaBYaHHS | 3aouHa (ucTaHIiiHa) hopmMa HaBYaHHS
Pix miarorosxu
2-i | i
Cemectp
3-ii | i
Jlexii
32 ron. | rOJI.
[IpakTruHi, cCeMIHAPCHKI 3aHATTS
32 ron. | TrOJI.
JlaGopaTopHi 3aHATTS
| roJI.

Camocriitna pobota

56 rox. | TrOJI.

[HauBinyansHi 3aBAAHHS

Toa.
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1.6. 3rizmo 3 BuMoramm  OCBITHBO-TpOdECiHOT IPOrpaMHy, CTyNEHTH  MaroTh
JOCSATTH TaKUX Pe3yJIbTaTiB HABYAHHS:

3HATH: OCHOBHI  BHU3HAUeHHS, TeopeMH Ta (GopMynau  JiHIHHOT  anredpw, MeToIu
pO3B’sA3aHHS 3a/]a4.

BwmiTn: 3acTocoByBat Teopemu Ta (HopMynH JIiHIHHOT anreOpu mpu po3B’sI3aHHITUIIOBHX 3a/1a4.
CTyneHT NOBHHEH IEMOHCTPYBATH:

® - nornuOJIcH] 3HAaHHS MaTEeMAaTHKH, 3/IaTHICTh BAKOPUCTOBYBATH MaTEMaTHYH1 METO/IH;

® - 37aTHICTh BUOMpATH METOIM Ta METOJWKH PO3B’S3aHHS TUIIOBUX CIICHIANi30BAaHUX 33/1a4B Taly3i
MPUKIATHOT (PI3UKHU Ta MPOBEAECHHS JOCIIKEHHS Y BIANOBIAHOCTI 10 CPOPMYILOBAHOTO 3aBIAHHS;

® - 3JaTHICTh BHMKOPHUCTOBYBAaTHM MaTE€MaTHYHUU amapaT Jjis OCBOEHHS TEOPETHUYHUX OCHOB 1
MIPaKTUYHOTO BUKOPUCTAHHS (PI3UYHUX METOJIIB;

® - 3/IaTHICTb BUKOPUCTOBYBATH (PI3MKO-MATEeMAaTU4HI Ta TEXHOJOTIYHI 3HAHHS TNpU OOpaHHI
MaTepiajiiB Al ONTUMAJILHOTO pO3B’si3aHHS KOHKPETHOI 3aa4l

2. TeMaTHYHMIi TUIAH HABYAJALHOI AMCHUILTIHMPO3 LI
1. Jliniiini npocTopu.
Tema 1. Jlinilinuii npocrip.
Hacninku 3 akciom niHiiiHOTO npoctopy. JIiHiHUE nianpoctip. JIiHiliHa KOMO1HaIlis CUCTEMH BEKTOPIB.
Jliniitna o60s0HKa cucTeMu BeKTopiB. [loBHI cuctemu BekTopiB. Onepartii Ha MHOkuHAX. [ pyma. ITome
Tema 2. Ba3zuc Ta po3MipHicThb JiHiliHOr0 mpocTopy.
JliHiitHO HE3aJekHI CUCTEeMH BEKTOPIB. 3B’S30K MK IMOBHUMH Ta JIHIMHO HE3aJSKHUMHUCHCTEMaMHU
BeKTOpiB. bazuc ta po3MipHicTh mdiHIliHOTO TIpocTopy. KoopaunaruBektopa. [3omMopdizm NiHIHHUX
npocTopiB. JliHiliHe pi3HOMaHITTsA. CyMa, IEpeTHH Ta mpsiMa cyma mianpocTtopis. @opmyna ['pacmana
Ta 0a3MCH CyMH 1 IEPETUHY JIHIHHUX MIMPOCTOPIB.
Merton "npomnosiku" Ta 6a3uc y GyHKIIIOHATBHUX MiANpocTopax. TeopeMa npo i30Mopdi3M BEKTOPHUX
MpOCTOPIB (AiiicHUX a00 KOMIUIEKCHUX) OJHAKOBOI1 pO3MIPHOCTI.
Tema 3. Jlinilinuii oneparop.
Busnauenns niniiHoro omepartopa. Jlii 3 nmiHiHUMEH omeparopamu. JIiHIMHMI TIpocTip Ta anredpa
JIHIHHUX OTIEPATOPIB.
SAnpo Ta o6pa3 miHiliHOTO onepaTopa. O6epHeHuii onepatop. HeoOxinHa Ta 10cTaTHS yMOBa iCHYBaHHS
obepHeHoro oneparopa. IlinmpocTopu, iHBapiaHTHI BIJHOCHO JITHIHHOTO omieparopa.
Tema 4. Marpuii, onepauii 3 MATPUISIMHA

Busnauenns matpuipb. Jii Hax MaTpuisiMu. 3B’ 130K JTIHIMHUX ONEpaTopiB 3 MAaTPULIAMU. 3aKOH
MHOEHHSI MaTtpullb. JIiHIHHUN mpocTip Matpuilb. Panr matpwuii.basucauit miHop. Teopema mpo
OasucHuii MiHOp. [lepeTBOpEeHHS, IKi HE 3MIHIOOTHPAHT MATPHIIL.

Tema 5. IlepeTBopeHHs1 npu 3MiHi 6azucy

Martpuus nepexony Bia ogHoro 6asucy Ao iHmoro. IlepeTBopeHHS KOOPIMHAT BEKTOPIBIPH 3MiHI Oa3ucy.
IlepeTBOpeHHs MaTpHlLll JiHIHHOTO oneparopa.

IleperBOopenHs koediuieHTiB  yiHIiHMX  ¢opMm. IlepeTBopeHHs  MaTpuui OUTIHIMHOT
¢dopmu. IlocnioBHI MepeTBOPEHHS NpHU 3MiH1 0a3ucy.

Po3zain 2. EBkainosi Ta ynirapui npocropu.

Tema 6. Ckansspumii 100yTOK y ailicCHOMY npocTopi.

Busnauenns eBxiigoBoro npocropy. [lpuxiagu. Matpuns ['pama B eBkiiioBoMy npocTtopi. OCHOBHI
METPUYHI TIOHATTS €BKJIIJOBUX IPOCTOPIB: JOBKMHA BEKTOPA, KYT MDK BEKTOpPaMH, OPTOrOHAIBHICTD
BekTopiB. HepiBuicts Komu-

BbynsixoBcbkoro. OpToroHaibHi Ta OpTOHOPMOBaHI crcteMu BekTopiB. [Iporec oproronanizarii ['pama-
HImiara. [3oMopdi3M eBKITIJOBUX IPOCTOPIB.

Tema 7. CxansipHuii 100yTOK y KOMILUIEKCHOMY NpPOCTOpPi. Bu3HaueHHs yHITApHOTO MPOCTOPY.
Marpuus I'pama B yHiTapHomy npoctopi. HepiBHicTs Komm-ByHsikoBcbkorora goBkHHA BEKTOpa B
yHiTapHOMY TpocTopi. OpTOroHansbHe AOMOBHEHHS 0 MiANPOCTOpPY. BiacTHBOCTI OPTOrOHANIBHOTO
JOTIOBHEHHS JI0 MiAPOCTOPY.
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OproroHanbHa MPOEKIIis BEKTOpA Ha MiNPOCTIp Ta OPTOTOHAIbHA
CKJIaJI0Ba BEKTOpa JI0 mianpocTopy. Bigcranp Bix Bekropa 0 JiHIKHOTO Higmnpoctopy. Kyt Mk BekTOpoM
Ta JIHIHHAM MiIITPOCTOPOM.

Cxanspuuii 100yTOK B JIOBUTBHOMY 0a3uci.

OsnauenHs matpuli I'pama cucremu BekTopiB, i BiacTuBocTi. Marpuus ['pama B pisHUX Oa3ucax.
Kpurepiii niHIiHOT HE3aJeKHOCTI (3aJIE)KHOCTI) CHCTEMH BEKTOpIBB TepMiHax ix matpuii ['pama.
EpMiTOB1 BEKTOpHI MPOCTOPU: OCHOBHI O3HAu€HHS 1 BIACTUBOCTI. O3HAYEHHS JIHIMHOTO Omeparopa,
CHPSDKEHOTO JI0 JAHOTO. 3B 30K MK MATPUILIMU JIHIHHOTO Omeparopa i oneparopa, CIpsHKEHOTO JI0
JAHOTO, B BEKTOPHUX MPOCTOPAX 31 CKATAPHUM JOOYTKOM.

Po3zain 3. Teopist Bu3HauHuKiB. Tema

8. ®yHkuioHa u.

Jliniianii  ¢yHKIIOHaN Yy JiHiIHHOMY mpoctopi. IlpocTip mniHiHEUX @yHKuIioHamiB. butiHiMHI
¢yHkuioHany. CuMeTpUYHI Ta aHTUCUMETPUYH1 OUTIHIMHI QpyHKIoHau. [ToaiiHiiHI GyHKIIIOHATIH.
[TepecTanoBku. BusHauHUKM TOBLIBHOTO HOPSAAKY.

O3HaueHHs nepecraHoBkU. [lapHi, HEeNapHi IEepeCcTaHOBKHU. 3HAK MIEPECTAHOBKHU.
O3HauyeHHs BU3HaYHMKA JOBUILHOTO NOPAAKY. BiiacTuBOCTI BUBHAYHUKIB.

Tema 9. BuzHauHuKM.

O3HayeHHS MIHOPY, aNITeOpaidHOrO JOTTOBHEHHSI.

Metoiu 00YMCIIEHHS BUBHAYHUKIB N-TO MOPSJIKY: @) METOJ MPUBEACHHS /10 TPUKYTHOTO BUIIISINY; O)
METO/I BUAUIEHHS JIHIMHUX MHOKHUKIB, B) METOJ| IpPEICTaBJICHHS BHU3HAYHUKA Yy BUIJISAL CyMH
BHU3HAYHUKIB; T') METOJI PEKYPEHTHUX CITIBBIHOIIEHb; 1) METO/] 3MIHIOBaHHSI €JIeMEHTIB BUBHAYHUKA

OOuucieHHs BU3HAYHUKA BEPXHBOTPUKYTHOI, JlaroHanbHOi MaTpulil. @opmyna Jlammaca. [puxnanu.
OOuncneHHs BU3HAYHMKIB 3a IOTIOMOIOI0 €JIEMEHTAPHUX MepeTBOpeHb. [Ipuknany.

Panr marputi. O6epreni marpuii. TepeMa nMpo BU3HAYHUK JOOYTKY MaTPHIIb.

Po3ain 4. Cuctemu ainiiinux piBusinb. Tema 10.

Cucremu JIiHIiHUX PIBHSHD.

Tepwminosoris cucteMm IiHIMHUX piBHAHB. Teopema Kpamepa ta dopmymu Kpamepa.ObepHena
MaTpHIIA Ta METOU 3HAXOPKCHHSI 00EpPHEHOT MaTPHIIL.

OnHOpiHI CUCTEMU JHIMHUX piBHSIHB. [IpocCTip po3B’sA3KIB OJHOPITHOT CHCTEMIUTIHIMHUX PIBHSHBD,
HOT0 PO3MIPHICTD.

Tema 11. Heoanopiaui cucremu JiiHiliHUX piBHSAHB. Teopema Kponekepa-

Kanmenni (kpitepiii CyMICHOCTI CHCTEMH JIHIMHUX PIBHAHB). Teopema Ipo 3arajbHUA PO3B’SI30K
HEOJHOPIAHOT CHCTeMH JIHIMHUX piBHSIHL. {DyHIaMeHTaidbHa cucTeMa po3B’s3kiB. CTpykTypa
MHOXXHHH PO3B’S3KIB 3araJibHOi CHCTEMH JIHIMHUX piBHIHL. Meron ['ayca. AsbTepHaTHBa
O®penromabma.

Po3ain 5. Bininiiini Ta kBagpaTuuni popmu.

Tema 12. Kpaapatuuni ¢gopmu Ta ix kinacudikamis. KaHOHIYHUN BUTIISAKBAIPATHYHOI (POPMH.
Meton Jlarpamka Ta metron SkoOi mpuBeleHHs KBaapaTUYHOI (GOPMH 10 KAHOHIYHOTO BUTJISIY.
Kputepiii CunbpBecTpa AOJaTHO Ta BiI’€MHO BH3HAUY€HOI KBajpaTU4HOi (opmu. 3akoH iHepIii
KBaIpaTUUHUX (Gopm.

JIiniiH1 ¢pyskuii. bininiiai opmu. KBagparuuni popmu.

O3HaueHHs JIHINHOT (YHKIII BEKTOPHOTO MpOCTOpy. 3B’A30K MDK MAaTpULSIMU JiHIHHOI ¢GyHKUIi B
pi3HUX 6azucax. O3HaueHHs OUTIHINHOT (hOpMHU HAa BEKTOpPHOMY IIpocTopi. Matpuiis OutiHiiHOT hopmu.
3B’A30K MDK MaTpUIIMH OUTIHIHHOT opMH B pi3HMX Oazucax. O3Ha4YeHHs KBaJpaTU4HOI (GOpMHU Ha
BEKTOPHOMY IIPOCTOP1. 3B A30K MK KBaJpaTUUHUMH 1 OUTIHIHHUMH popMamMu. MaTpuilst KBapaTH4HOT
dopmu.

BrnactuBocTi kBaipaTHYHUX (HOPM.

Tema 13. KpuBi Ta moBepxHi Apyroro nopsiaky

3acTocyBaHHS TeOpii KBaJpaTUYHUX (HOPM 10 TEOPii KPUBHX JPYTOro MOPSIKY.

3Be/IeHHs 3arajlbHOTO PIBHSAHHS KPUBOT IPYTOTro MOPSAKY 10 KAHOHIYHOTO BUY 3a JOTIOMOIOI0 Teopil
kBagpaTuuHux ¢opM. Emince, rinepbona, mapadoia: KaHOHIYHI PIBHSHHS, OCHOBHI BJIaCTUBOCTI.
[ToBepxni apyroro nopsaky. [ToBepxui o6epranus. Enincoin. OnHONOPOKHUHHUHN, JBOMOPOKHUHHAN
rinepoosioin. Enintuunuii, rinepboniuauii mapabosoin. L{ymiHApHYHI MOBEpXHi, LMIIHAP APYroro
nopsaky. KoHiuHi moBepxHi, KOHYC APYroro MOPSIKY.



Po3nin 6. Jliniiini oneparopu.Tema

14. Jliniiinunii oneparop.

[TonsTTss NiHIMHOTO BiZOOpakeHHS BeKTOpHUX mpoctopiB. Ilpuknmamu. Sapo i1 obOpa3 miHiIHHOTO
BimoOpakeHHs. O3HAYEHHS JIHIHHOTO BiIOOpakKeHHSI BEKTOPHUX MPOCTOpiB. Aapo i oOpa3 JIiHIHHOTO
BiZJOOpaXKeHHs, iX BIACTUBOCTL. YMOBH iH’€KTUBHOCTI, CIOp’€KTHBHOCTI Ta OI€KTMBHOCTI JiHIHHOTO
BioOpakeHHs. MaTpuIlst JIHIHHOTO BiqoOpakeHHs. 3B’ 430K MK MHOXHHOIO JIIHIHHUX BiOOpaXeHb i
MHOKHHOIO MaTPHIIb BiAIIOBITHOTO PO3MIpY.

Tema 15. BiacHi BeKTOpH Ta BJIacHi 3Ha4YeHHs JIHIITHOTO oneparopa.

BrnacHi Bekropu Ta BiIacHI 3HAueHHs JIHIMHOTO omeparopa. EpmiroBi, yHITapHi Ta HOpMajbHi
omeparopu. 3B’A30K IHBapiaHTHUX MIIIPOCTOPIB Ta BIIACHUX BEKTOPIB JIHIHHOTO omepaTopa.
XapakTepuCTHYHUHN OaraTodseH JIHIHHOTO oreparopa Ta

3B’SI30K HOTO KOPEHIB 3 BIACHUMU 3HAYEHHSIMH OIEepaTopa y €BKIIJOBOMY Ta YHITAPHOMY MPOCTOPAX.
CriekTpalibH1 BJIaCTUBOCTI JiHiITHOTO onepaTtopa. Teopemu npoicHyBaHHS 1HBapIaHTHUX MIANPOCTOPIB
y KOMIUIEKCHOMY Ta J1MCHOMY JIIHIHUX IPOCTOPAX.

CamocnpspkeHi JTHINHI onepaTopH, iX BiacTuBocTi. CHeKTpalibHa 3ajada JJisd CaMOCIPSHKEHHX
JHIAHUX OTIepaTOPIB.

Tema 16. Buxopuctannst BB Ta B3. Ten3opHni noss.

Kopiup m-ro crynens 3 matpuui. O1HOYacHE NPUBEIEHHS Napy KBaJpaTUUYHUX (HOPMIOKAHOHIYHOTO
purisiay. CumBon Kponekepa. CumBon Jlei- Yusirta. Tenzophi noss. Omnepanii Haag TEH30pHUMU
MOJISIMU

3. CTpyKTypa HABYAJILHOI JUCHUILTIHH

Ha3Bu 3micToBHX MOTyITiB1 KinbkicTh TOOUH
TeM Henna dpopma 3aouna opma
Vero y TOMY tmcn% v y TOMY tmc'm
ro b n | n| iH cp a| o |nab |iHZ | cp
i
1 2 3 4 | 5| 6 7 (819110 | 11 |12 | 13
Po3zaia 1. Jliniiini npocTopu.
Tema 1 JliniitHU] 11 2 2 3
[POCTIp
Tewma 2. basuc ta
PO3MIpHICTh JIHIHHOTOIIPOCTOPY. 11 2 2 3
Tewma 3. JliniitHui 11 2 2 3
oreparop.
Tema 4.‘.ManI/II_[1, 11 9 9 3
orepartii 3 MaTpUIIMHU
TeMg 5. IlepeTBOopeHHATIpU 11 2 2 3
3MiHi Oa3ucy.
Pasom 3a pozauiom 1 55 10 | 10 15

Po3ain 2. EBkainosi Ta ynirapui npocropu.

Tema 6. CxansapHuii
100YTOK y fificHOMY 11 2 2 3
POCTOPI.




Tema 7. CxanspHuii

T00yTOK y KOMILUIEKCHOMY 11 2 2 3
POCTOPI.

Pazom 3a posniiom 2 22 4 4 6

Po3aia 3. Teopisi BUSHAYHMKIB.

Tema 8. ®yHKITIOHAIIH. 11 2 2 3
Tema 9. BusHauHuKH. 11 2 2 3
Pazowm 3a pozaiiom 3 22 4 4 6

Po3ain 4. Cucremu JiHiHHUX PIBHAHD.

Tema 10. Cucremu

JHIMHUX PIBHSAHb. 12 2 2 3
Tema 11.  Heonnopinsi

CUCTEMH JIIHIHHUX 12 2 2 3
PIBHSIHB.

Pazowm 3a posninom 4 24 4 4 6

Po3ain 5. Bininiiini Ta kBagpaTuuni popmu.

Tema 12. KBampatuusi

dhopmu Ta ix 11 2 2 4
Kknacudikarris.

Tema 13. Kpusi ta

MTOBEPXHi APYTOro 11 2 2 4
MOPSAIKY

Pazowm 3a pozaiiom 5 22 4 4 8

Po3ain 6. Jliniiini onepaTtopu.

Temal4. Jlinifinuii 11
orepaTop. 2 2 5

Tema 15. Brnacui BekTOpH
Ta BIIACHI 3HAYEHHS 12 2 2 5
JIHIHHOTO omeparopa.

Tema 16. Buxopucranns BB 12
ta B3. TenzopHi mos. 2 2 5

Pa3om 3a posninom 6 25 6 6 15

Yevo20 200un 120 32 32 56
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4. Temu NMPAKTUYHHUX 3aHATH

Ne Hazsa temu KinpkicTh
3/m TOJINH
1 | Tema 1. Jlinifiauii mpocTip. 2
2 | Tema 2. Ba3uc Ta po3MipHICTh JIHIHHOTO IPOCTOPY. 2
3 | Tema 3. Jliniiinuit onepatop. 2
4 | Tema 4. Marpuiii, onepartii 3 MaTpUIIMHU 2
5 | Tema 5. IlepeTBopeHHs pu 3MiHi Oa3ucy. 2
6 | Tema 6. Cxansspauii JOOYTOK y AIHCHOMY ITPOCTOPI. 2
7 | Tema 7. CxanspHuil 1o0OyTOK y KOMIUIEKCHOMY ITPOCTOPI. 2
8 | Tema 8. OdyHkIiOHATH. 2
9 | Tema 9. BuzHayaukw. 2
10 | Tema 10. Cucremu niHIHHUX PIBHSHB. 2
11 | Tema1ll. HeoaHOpiAH1 CUCTEMH JIHINHUX PIBHSIHb. 2
12 | Tema 12. KBagparuuni popmu Ta ix kmacudikaris. 2
13 | Tema 13. Kpusi Ta moBepxHi Apyroro mopsaKy 2
14 | Tema 14. JliniitHuii oneparop. 2
15 | Tema 15. BnacHi BEeKTOpH Ta BlIacHI 3HAYEHHS JIIHIHHOTOOTIEpaTOpa. 2
16 | Tema 16. Bukopucranuas BB ta B3. Tenzopni moJs 2
Pazom 32
5. 3aBaaHHs 1JIsl CAMOCTIiiHOI po6oTH
No Buan, 3micT camocTiitHOT poboTH KinekicTh
3/ rOOVH
1 | Tema 1.3acBoiTy MOHATTS 3araJIbHOTO JIHIHHOTO TPOCTOPY. 3
2 | Tema 2. HaBunTHCS BU3HAYATH PO3MIPHICTH IPOCTOPY 3
3 | Tema 3.3acBOiTH MOHATTS 3arajbHOTO JIHIHHOTO 3
MIepPEeTBOPEHHS.
4 Tema 4. HaBuutucs OymyBaTu MaTpUIl JTIHIMHUX 3
omneparopis
5 | Tema 5.BMiTu BUKOHYBATH MEPETBOPEHHS MaTPHULIb MPU3MiHI 3
0a3ucis.
6 Tema 6.HaBunTuCS BUKOPUCTOBYBATH CKaJISIPHUIA JOOYTOKIpU 3
PO3B’A3yBaHHI FT€OMETPUYHHUX 3a/au.
7 | Tema 7.3HaTi 0COOIMBOCTI KOMIUIEKCHUX Ta €PMITOBUX 3
MIPOCTOPIB.
8 | Tema 8.3acBoiTH MOHSATTS 3araJibHOTO JIHIHHOTO(YHKIIIOHATTY. 3
9 Tema 9. HaBuntrcs 004nCIIOBaTH BUSHAYHUKY JTOBUTBHUXITOPSAKIB. 3
10 | Tema 10.HaBuuTHCS HOCHIIKYBAaTH JOBUIbHI OTHOPIIHICUCTEMHU. 3




11 | Tema 11.HaBuutHcs 1OCHiIKYBaTH JOBUIbHI HEOJHOPIIHICUCTEMH 3

12 | Tema 12. 3acBoiTy MOHATTA OUTIHIHHOI, IBTOPANIHIHHOT TAKBAIPATUYHO] 4
(bopmMu Ta METO/IU 1X CITPOIICHHSI.

13 | Tema 13. HaBunTHCs aHaN3yBaT KPUBi Ta TIOBEPXHi APYrOro 4
MOPAKY 32 JOTIOMOTOI0 KBaIPATUYHUX (HOPM.

14 | Tema 14. HaBunTHCS OIyKaTH CHEKTP JIIHIHHOTO ONIepaTopy. )

15 | Tema 15.HaBuutHcs OymyBaTu AiaroHaJIbHY Ta HOpMalbHYhopMy )
JIHIIHOTO onepaTopy Ta QyHKIII Bi/l OlepaTopiB.

16 | Tema 16. HaBunTHCS 3aCTOCOBYBATH TEH30pHE OOUMCIICHHS IS )
PO3B’sI3yBaHHs 3aa4 TEOPii MoJIs.
Pazom 56

6. InguBinyanbni 3aB1anns
[lepenbauena pozpaxyHkoBo-TpadidHa podoTa 3a TeMaMu po3auTiB 1-6, Mo BUKOHYETHCS 3a
BapiaHTaMHM il 4ac CaMOCTIHHOT poOOTH CTYINEHTIB mpoTsromcemectpy. [lomanHs BiANOBIAHOT
YaCTUHHU POOOTH 3MIHCHIOETHCS TPOTITOM OCTaHHBOTO Ta HACTYITHOTO 32 HUM TH)KHIB BUBYCHHS
TEM BIATIOBITHOTO PO3/iTy, ajleHe Mi3Hille 1aTu icnuTy. /st mepeBipKu SKOCT1 3aCBOEHUX 3HAHB Y
CTYJIEHTa € MOJKJIMBICTb 3aXUCTHUTH POOOTY B yCHIN ¢opmi ab0 MiATBEpAUTH PIBEHb 3aCBOEHHUX
3HaHb Ta BMIHb IIPH HAIMMCaHHI €KCIIPEC-KOHTPOJTIO.

7. MeToau HABYAHHS
[Tepenbaueno ycHe BUKIIAJaHHS MaTepiany Ha JEKIIIMHUX 3aHATTAX (30KpEMaBiICOeKIIii),
MPOBEACHHS TPAaKTUYHUX 3aHATh B ayAUTOpil Ta KOHCYIbTAIl MPOTATOM CEMECTpY.
BUKOPHCTOBYIOTHCS MOSICHIOBAILHO - UTIOCTPATHBHUK Ta PENPOAYKTHBHHI METOI HABYAHHSI.

8. MeToau KOHTPO.1I0
HaBuayibHi JOCATHEHHS CTYJICHTIB 3 JUCIIUILIIHU OIIHIOIOTHCS 32 MOIYJIbHO- PEHTHHIOBOIO
CUCTEMOI0, B OCHOBY SIKOi MOKJIQJE€HO MPHHIMII MOOMepaliiiHoi 3BITHOCTI, O00OOB’SI3KOBOCTI
MOJTIyJIbHOTO KOHTPOJI0, HAKOTIMYYBaJIbHOT CHCTEMU OLIIHFOBAHHS PIBHS 3HaHb, YMIHb T4 HABHYOK,
PO3MIMPEHHs KUIbKOCTI miacyMkoBux Oanis g0 100.

Yy npoueci OI_IiHIOBaHHH HaB4YaJIbHUX NJOCATHCHBb CTy,[[eHTiB 34CTOCOBYIOTHCA Taki MCTOOU:

1. Meroau ycHOro KOHTpOJIIO: IHAMBiAyaJbHe ONMTYBAHHS, (POHTAIbLHE
ONMTYBaHHS, CcliBOECia, eK3aMeH.

no

MeTtoau MMCbMOBOIO KOHTPOJIIO: KOHTPOJIbHA po00Ta, €K3aMEH.
3. MeToau cCaMOKOHTPOJIKO: yMIiHHS CAMOCTIHHO OLIHIOBATH CBOi 3HAHHS, CAMOAHAJI3.
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KinpkicTe 0aiiB 3a poOOTY 3 TEOPETUYHUM MaTepiajJoM, HA MPAKTUYHUX 3aHSTTSX, ITiJ
Yac BUKOHAHHS CaMOCTIHHOT pOOOTH 3aJICXKHTh Bil JOTPUMAHHS TaKKX BHMOT

® CHUCTEMAaTHYHICTb BiIBilyBaHHS 3aHSTD;
CBO€YACHICTh BUKOHAHHS HaBYaIbHUX 3aB/aHb;
ITOBHUI 00CAT iX BUKOHAHHS,

CaMOCTIHHICTh BUKOHAHHS;

TBOPYMH MIIXiJl Y BUKOHAHHI 3aBJ/IaHb;

IHIIIATUBHICTh Y HABYAIBHIN JTISUTBHOCTI;

BUKOHAHHS TECTOBUX 3aB/IaHb.
3aranpHa MakCUMalIbHa OajIbHA OIIHKA 3a exk3aMeH ckiaagatuMe 40 oamis. MiHIMaIBEHAT
mizcyMKoBHi Oan cxmamatume 50 OaniB, a makcuManpHui — 100 Oanmis. [TincymkoBa —omiHKa
BU3HAYAETHCS I[UIAXOM MEPEeBOAY IMIJICYMKOBOrO Oaiy3 AUCHUHUIUIIHU Y TPAJUIIIiHY akaeMIdHy
OIIHKY HaIlioHaNnbHOI mKanm ("BigMinHO", "mo0pe", "3a10BUIbHO", "HE3aJ0BUTHHO") 32 IITIKAJIOIO,
10 HAaBEJIEHO y MONEPETHBOMY ITYHKTI POOOUOT IPOTrpamH.
[lepenbauarorbes 6anu 3a:
® pospaxyHkoBo-rpadiuna podota (1) — 16 GasiB BChOro;
® AKTHBHICTH Ha JIEKI[iAX — 8 Oasa;
® KOHTpOJIbHI poboTH (2) — 36 Gais;
e icrut — 40 Garis.
Cucremy peHTHHTOBHX OalliB JJIsl PI3HUX BUJIIB KOHTPOJIIO Ta MOPSAOK iX NEpeBeIeHHS
y HallloHaNbHY (4-0apHy) Ta eBponeichky (ECTS) mkany momano Hwk4e y TaOIUIISIX.

9. Cxema HapaxyBaHHs 0aJiiB

[ToTouHMiT KOHTPOJIB, CAMOCTIITHA pOOOTa, IHANBITYyaIbHI 3aBIaHHS
KonTposbh Ex3amen
' ' 1pobotu, | Po3paxyHkoBO Cyma
Poznain 1- Po3nin 8- nepenOaueH -rpadiuna Pazo
7 13 a pobota M
HaBYAJIbHU
MILIAHOM
4 4 2*18 16 60 40 100

MinimasbHa KifbKicTh 6asiB /151 JOMYCKY /10 MiICYMKOBOTO KOHTpoJIto — 20 OartiBs.

KpuTepii oniHioBaHHS 3 1N CHUILTIHA
1. HorouHe ouinoBanus — 60 GaJiB.
3a3HaueHi 0anu HapaxXOBYIOTHCS 32 HACTYITHUMU KPUTEPIIMU:

e CryIeHT YBaXHO CIIJKY€ 32 BUKJIAIAHHAM TEOPETUIHOTO MaTepiaiy, BeJe MOBHUI KOHCIIEKT
TIEKIil, BITNOBiae Ha MUTaHHS JIekTopa — 4 6amu. CTyIeHT MpoIycKae OesKi JIEKIlii, He Beae
MOBHMI KOHCIIEKT, HE BIINOBIIa€ HA MUTAHHS — OalM CTATYIOTbCS MPOMOPIIHHO KUTBKOCTI
3po0JIEHUX 3ayBaKEHb.

e CrylIeHT yBaXHO CIIIKYy€E 3a PO3B’A3aHHSAM 3a/a4, BeJle KOHCIEKT NMPaKTUYHUX 3aHSTh,
npaiioe y nomku — 4 6anu. CTyaeHT NpoIycKae JesKi 3aHATTS, He


FreeText
Мінімальна кількість балів для допуску до підсумкового контролю – 20 балів.
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pO3B’sI3y€ 3a7adi CaMOCTIHHO, HE TMPAIMIOE y JOMKH — Oalld CTATYIOTHCS MPOTOPIIHHO
KUIBKOCTI 3p00JIEHUX3ayBa)KEHb.

e KontponsHa pobota ckianaeThes 3 6 3aBaanb. [IoBHUI pO3B 30K 3aBIaHHS OLIHIOETHCS 3
O6anamu. [Ipy He3HaYHMX TOMMIKAx (30kpema apupmernynmux) — 2 Oamu. [lpu cyTreBnx
MOMIJIKAX, SIKI HE CBIYATh TIPO HE3aCBOEHICTh Matepiany — 1 Gai. Ilpm rpyOux mommiikax
a0o0 akazneMiuHOMY IIaxpaicTBi (HecamocTiiiHeBuKOoHaHHS ) — 0 OaiB;

e Po3spaxyHkoBo-TpadiuHa poOoTa CKIagaeThcs 3 4 3aBIaHb, KOXKHE 3 SIKUX OINIHIOETHCS 4
OanamMu 3a IOBHE BUKOHAHHS, | 0anoM — pu HE3HAUYHUX MOMUIIKax, 00aiiB — pu CyTTEBUX
MTOMMJIKAX.

2. Ouinka ek3ameHauiiinoi podoru — 40 6asi..
buter cxianaeTsest 3 5 3aBIaHb, KOXKHE 3 AKUX OIIHIOETbCS 8 Oanamu. [Ipu HE3HAYHUX TMOMMIIKAX
0anu CTATYIOTBCS TMPONOPIINHO 3HAYHOCTI HNOMWIKU. [Ipy CyTTeBHX mnoMuinkax abo akageMIiuHOMY
mraxpaicTsi (HecamoctiiiHe BukoHaHHs) — 0 GaJriB.

KpuTepii ouniHioBaHHSI HABYAJILHUX IOCATHEHD

3HaHHS CTYAEHTIB SIK 3 TEOPETUYHOI, TaK 1 3 MPAKTUYHOI MIATOTOBKH OIIHIOIOTHCS 32 TaKUMH
KpUTEPIIMU:

90-100 GamniB — CTYJIEHT MIITHO 3aCBOIB TCOPETUYHHIA MaTepiai, TJIMOOKO 1 BCEOIYHO 3HAE 3MICT
HaBYaAJIbHO1 TUCIUIUIIHY, BUIbBHO BUKOPHUCTOBY€E HaOyT1 TEOPETUYHI 3HAHHS MPU aHaNI31 MPaKTHYHOTO
Marepiaiy, BUCIIOBIIIOE CBOE€ CTaBJCHHS 10 TUX YM IHIIUX MpoOjeM, AEMOHCTPYE BUCOKHUI piBEHb
3aCBOEHHS MTPAKTUIHUX HABHUOK;

70-89 OaniB — cTyaeHT q00pe 3acBOIB TEOPETUYHHIA Marepiaji, apryMEeHTOBAaHO BUKJIQIA€ HOTO;
Ma€ TMPaKTUYHI HABUYKH, BHCIOBIIOE CBOi MIPKYBaHHS 3 MPHUBOAY THX YW IHIIUX TpoOieMm, aie
MIPUITYCKAETHCS TIEBHUX HETOYHOCTEH 1 MOXMOOK y JIOTIII BHWKJIAAy TEOPETHYHOTO 3MICTy abo mpu
aHai31 TPaKTUYHOTO;

50-69 OamiB — CTyIEHT B OCHOBHOMY OIIaHyBaB TEOPETUYHWMHU 3HAHHSIMH HaBYAIBHOI
JTUCITUTUIIHN, OPIEHTYETHCS B TEPIIODKEPENIax Ta PEKOMEHIOBaHIN JIiTepaTypi, ajge HENEPEKOHIHBO
BIJIMTOBi/Ia€, JOMATKOBI MUTAaHHS BUKJIMKAIOTHHEBIIEBHEHICTh a00 BIICYTHICTh CTaOUIBHMX 3HAaHb,
BIJIOBIIal0UM HA 3allUTAHHS MPAKTUYHOTO XapakTepy, BHSBJISE HETOUHOCTI Y 3HAHHSX;

1-49 GaniB — CTy/ICHT Maii>ke HE OTaHyBaB HABYAIBHUI MaTepiail IUCIUILIIHU, HE 3Ha€ HAYKOBHX
(akTiB, BH3HAUCHb, MalKe HE OPIEHTYEThCA B IEPIIODKEpESiaXx Ta PEKOMEHIOBaHIN JiTepaTypi,
MPaKTUYH1 HABUYKHU Maiike He chOpPMOBaHi.

IxaJua oniHIOBaHHSA

Cyma Gauis 32 BCi BUH O11iHKa 32 HAIIOHAILHOIO IKAJIOIO
HAaBYAJILHOI TIsUIBHOCTI
MPOTATOM )
JUISL €K3aMEHY JUTSL 3aJTIKY
ceMecTpy
90 - 100 BIIMIHHO

80-89 106pe

20-79 3apaxoBaHO

60-69 )

3aJI0BUIHLHO
50-59
1-49 HE33/10BUIBHO HE 3apax0BaHO
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10. PexomenioBaHa Jiteparypa
OcHoBHa JiTepaTypa
[TaBnenko A.B., ITaciunuk 1.B., Mons A.T'., 3anopoxdenko O.€., luckoBchkuii
O.A. Buma maremaTrKa B IpUKJIaiax Ta 3aaa4ax. Jninponerposcbk, 2012

.Lang Algebra. Graduate Texts in Mathematics Springer; 3rd edition, 2002 —
933p.
I'punes b.B., Kupuuenko [LK.. Buma amrebpa. I[lizpyunux JUISL  BMILIX

HaBYaJIbHUX 3aKnaziB. Kuis. - 2016
Py6imr B.B. Koncnexr nekuiit 3 kypcy «Buma marematrka». Yxropoa, 2015

HomnomixHa JiTepatypa
Bankyn B.M. Buma matemaruka juist ekonomictis, Oneca — 2018 - 473 c.
Hy6inina O. B., Maxunsa T. A. Buma marematvka — HaBYaJIbHO-METOJIUYHUHKOMILIEKC. —
Kuis, 2016 - 464 c.
Sheldon P. Gordon and Florence S. Gordon Functions, Data and Models: AnApplied
Approach to College Algebra // American Mathematical Society - 2010 — 492c.

11. Iocunanus Ha indopmauiiini pecypcu B InTepHeri, Bineo-siexuii, inme
MeTOAMYHe 3a0e3neYeHHs

Mepesxa Internet.

bibmioreka XHY im. B.H.Kapazina
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