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PoGoua nporpama nasvanshoi aucuninnn «/Jiniitna anzebpa» cxnajena piano-
BIIHO 210 OCBiTHBO-Npodeciitnoi nporpamu «Cepenus ocita (Marematuka ta iHdop-

MAaTHKa)».

Pozpobunx:
Cikopa Bipa Crenanisua, nouent kadeapn anrebpu ta inpopmaTuk,

KauauaaT GI3MKO-MaTeMaTHYHUX HayK

Buxianayi, mo 3a6e3nevyioTh YHTAHHS AHOI HABYAJIBHOI AH CUMILIIHM:

Cixopa Bipa CrenaniBHa, aouenT kadeapu aredpu ta inpopmaTuku,
KaHauaaT (Pi3MKO-MaTeMaTHYHHUX HayK,

Illeyyk Haranis MuxaiiniBna, acucrent kadeapu anredbpu ta inhopmaruku,

KaHauAaT (Pi3MKO-MaTeMaTHYHHUX HayK

IToroaxeno 3 rapanTom OIl , Pycnana KOJIICHHUK

3aTBepKeHo Ha 3acinanni kadeapu aaredpu Ta indopmaruku

[Iporoxon Ne 12 Bix 25 yepBHs 2025ipoxy.

3asiyBay kadeapu Pycnana KOJIICHUK

CxBajieHo METOANYHOIO PA/I0I0 PAKYILTETY MATEMATHKH T2 iIHPOPMATHKH

IIporokon Ne 12 iz 25 uepsus 2025 poky.

I'os0Ba MeTOAMYHOT pan %/’ Bipa CIKOPA




META OCBITHBOI'O KOMIIOHEHTA (HABYAJIBHOI JUCHUILITHHN)

3a0e3neunTy IPYHTOBHE 3aCBOEHHS TEOPETUYHUX Ta MPAKTUUHUX PO3JLIIB KypCy JiHIHHOT
anreOpu, OMaHyBaHHS CTYJIEHTOM IMOHSTH JIHIMHOCTI Ta HEIIHIMHOCTI, PO3YMIHHS 1X MOJIOXKEHHS
Ta poJi B 3araJibHIN cUCTEM1 MaTEMaTUYHUX 3HAHb Ta BMIHHA iX 3aCTOCOBYBAaTH, CIIPUSHHS (Qop-
MYBaHHS HaBUYOK Y 3aCTOCYBaHHI OCHOBHMX METO/IIB JIIHIMHOI anreopH.

3HaHHS, K1 CTYJIEHT HOBUHEH OTPUMATH B PE3yJIbTaTl BUBUEHHS JAHOTO KypCy, BiIrpaBa-
TUMYTh BaXJIMBY POJIb Y MIPOLIECI HOTO MOAATBIIOT0 HABYAHHS B YHIBEPCUTETI; BOHU 3aKJIaJal0Th
OCHOBH JIJIsl BUBYCHHS 1HIIUX 0OOB’S3KOBUX Ta BUOIPKOBUX HABYAIBHUX TUCHUIUIIH; MIPU LBOMY
OKpeMi TeMHM (HaIllpuKJaJ, BU3HAYHUKU JAPYroro Ta TPETbOro MOPSAKIB, MHOTOWIEHU B1Jl OAHIET
YU JICKITLKOX 3MIHHUX) PO3IIUPIOIOTH Ta MOTIMOIOIOTE Ti 3HAHHS, K1 CTYJACHTH OTPUMAIIH ITi]T
yac HaBuaHHsA B 33CO, 1 Haaadl 3MOXYTh BHUKO PUCTOBYBATHCS Y iX MOJAIbIIN mpodeciiiHii
JUSTBHOCTI SIK BUUTENSI MATEMATUKH.

HNPEPEKBI3UTU
HaBuanbHi AMCUMIUIIHM IIKUIBHOTO Kypcy Marematuku («MaremaTtukay, «Amnredpay,
«[eomerpist», «Anredpa 1 MOYaTKU aHATI3Y»).

PE3YJIBTATU HABUAHHSI
[Tix yac BUBYEHHS AUCIUILIIHMU, BIATIOBIAHO A0 OCBITHBO-TIpodeciiiHOi mporpamu, hopmy-
I0ThCSI HACTYITHI
3AT'A/IBHI KOMIIETEHTHOCTI (3K):
3K1. 3n1atHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAITI3Yy Ta CUHTE3Y.
DAXOBI KOMIIETEHTHOCTI (®K):

®K1. 3HaHHs i pO3yMIHHS PEAMETHOI 00J1aCTi Ta MPOQECIiHOT IATBHOCTI.

®K3. 31aTHICTh IEPEHECEHHS CUCTEMH HAYKOBUX 3HAHb y NpodeciiiHy MisIbHICTh Ta B
TUTOIIMHY HaBYAJIBHOTO TPEIMETY.

®K6. 3natHicTh popMyBaTH 1 pO3BUBATH B YUHIB KJIIOYOBI Ta MPEIMETHI KOMIIETEHTHOCTI
1 HACKpI3HI BMIHHS, BH3HAYCHI JEpPKaBHUM CTaHAApTOM 0a30BOi cepeqHbOi OCBITH, 3aco0aMu
HAaBYAJIBHOIO MPEIMETY Ta IHTErpOBAHOTO HaBYaHHS; (OpMyBaTH B HHUX ILIHHICHI CTaBJICHHS,
PO3BUBATH KPUTHYHE MHUCICHHS.

@®K10. 3gaTHICTF MOJaBaTH MaTeMaTU4YHI MIPKYBaHHS Ta BUCHOBKM 3 HHUX Yy (opwmi,
NpUAATHIA IS LUIbOBOI ayJquTOpli, a TaKOXX aHajldi3yBaTH Ta OOroBOPIOBAaTH MaTeMaTH4YHI
MIpKYBaHHsI 1HITNX OCi0, 3aJTy4€HUX 10 PO3B’sI3aHHs Ti€l camoi 3a1ayi.

®K11. 3naTHicTh 3/11HCHIOBATH MIPKYBAaHHS Ta BUOKPEMIIIOBATH JIAHLIIOKKH MIPKYBaHb Y
MaTeMaTUYHHUX JOBEACHHSIX Ha 0a3i aKCIOMAaTHYHOTO MiAXOIYy, a TaKOX PO3TAIIOBYBaTH iX Y
JIOTIYHY TOCIIIOBHICTh, y TOMY YHCII BIAPI3HATA OCHOBHI i€l Bii JeTanei 1 TEeXHIYHHX
BUKJIQ/IOK.

®K12. 31aTHICTS 10 KITBKICHOTO MHCIEHHS, PO3POOKU 1 JOCTI/PKEHHS MaTeMaTHYHUX
MoOJIeNiel SIBUII, TPOIIECIB Ta CHCTEM, BHKOPUCTAHHS OOYMCIIOBAIBHUX IHCTPYMEHTIB IS
YHCEIHHHUX 1| CHMBOJIBHUX PO3PaXyHKIB.

®K13. 3naTHicTh 10 aHaNi3y MaTeMaTHYHUX CTPYKTYpP, Y TOMY YHUCII JIO OI[iHIOBaHHS
OOTpyHTOBAHOCTI i €()eKTUBHOCTI BUKOPUCTOBYBAaHUX MaTEMAaTUYHUX M1IXOIIB.



®K16. 3naTHICTS PO3B’sA3yBaTH 3ajJlaul IIKUIBHUX KypCIB MaTEMaTUKU Ta 1HOOPMATHKH
PI3HOTO PIBHS CKJIAHOCTI, aHATI3yBaTH Ta OIIHIOBATH €(EKTUBHICTh PO3B'SI3KY Ta (GopMyBaTh
BIJIMTOBI/IHI BMIHHS B Y4HIB.

[Ticns ycminrHOTO 3aBepIieHHs Kypcey «JIiHiiHa anreOpa» CTyAeHT MOBHHEH IPOJEMOHCT-
pyBatu 3amianoBadi IIPOI'PAMHI PE3Y/IbTATH HABYAHHA (IIPH), sinnosiano o OII:

ITPH13. JlemoHCcTpyBaTH 3HaHHS (PyHIAaMEHTAJIBHOI MaTEMaTHKH 1 3aCTOCOBYBAaTH Kiia-
CHYHI Ta Cy4yacHl METOJIM MaTEMATUKHU I JOCSTHEHHS 1HIIUX PE3YNIbTATIB OCBITHBOI IPOTrpamH.

ITPH14. Ha3uBaTu, knacu@ikyBaTy 1 aHaII3yBaTH 3a7adl WIKUIBHUX KypClB MaTE€MaTUKH,
iHQopMaTUKK Ta i1H(QOpPMALIMHUX TEXHOJIOTIH pI3HUX PIBHIB CKIATHOCTI, JEMOHCTPYBaTH
3/IaTHICTB 1X pO3B’SA3yBATH.

ITPH15. BuGupatu maTeMaTW4HI METOIW PO3B’SA3YBaHHS 3a7ad, BPaXOBYBaTH YMOBH
BUKOHAHHSI MaTeMAaTUYHUX TBEP/KEHb, KOPEKTHO MPOEKTYBATH YMOBU Ta TBEPJKEHHS Ha HOBI
KJIacu 00’ €KTIB.

3o0kpeMa, micisi BABYSHHS TaHOTO MPEIMETy CTYJISHT MOBHHEH 3Hamu: OCHOBHI MOHSATTS
Ta TBEP/KCHHS 3 MPOrPaMHOro Marepiany (CUCTEMU JIIHIHHHUX piBHSHb; BUSHAYHUKU; MATPHII,
KOMILJIEKCHI YUCJIa; MHOTOYJIEHH; KBaJApaTU4H1 (OpMH; N-BUMIPHI BEKTOPHI IPOCTOPH; €BKJIIIOBI
MIPOCTOPH; JIHIHHI OIepaTOpH; MOJIIHOMIaIbHI MATPHIIL); eMimu: pO3Ii3HABATH BKa3aHi areOpai-
YH1 CTPYKTYpPH, NEPEBIPITH iX CTAaHAAPTHI BIACTUBOCTI, BAKOPUCTOBYBAaTH BUBUYEHHUI TEOPETHY-
HUW MaTtepial npu po3B’s3yBaHHI KOHKPETHHUX 3a1a4. Haeuuku, Ki CTy/IEHT MOBUHEH OJCPKATH
B pe3yJbTaTi BUBUCHHS KypCy JIHIMHOI alireOpH, BIIrpaBaTUMYTh BaXKJIMBY POJIb y TIPOIIECi Horo
TIOJTANTBIIIOTO HAaBYaHHS Y BY3i; BOHH € OCHOBOIO JUISI BABUCHHS 3aralIbHOTCOPETUIHHX 1 CTIeIiab-
HUX TUCHUILTIH.

OIIUC OCBITHBOI'O KOMIIOHEHTA (HABUAJILHOI JUCIHHUILIIHNA)
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CTPYKTYPA 3MICTY OCBITHBOI'O KOMITIOHEHTA

(HABYAJIBHOI JUCLIUTIJITHU)

I CEMECTP

KinpkicTs rogun

. Jenna ¢popma 3aouna Gopma
Hazsu SMICTOBHX o y TOMY YHCI o y TOMY YHCITI
MOJYIIB 1 TEM 5 5
ti Jlexmii IIpakruka CaMO6C Tiiina é Jlexii [IpaxTuka CaMO6C Tiiina
pobota pobota
3microBuii moayJib 1. «Cucmemu ninitinux pienans. Memoo I'aycca. Budnaunurku»
Tema 1.1. Cucremu JiH.
piBHsHB. MeTon ["aycca. 8 2 3 3 8 0.5 05 /
Tema 1.2. Buznaunuku 2-
ro Ta 3-ro nopsaakis. dop-
mymu Kpamepa. 3ayBax. 8 2 3 3 8 05 05 7
I10J10 BUKOPUCTaHHS ! '
BHU3HAYHUKIB J0 PO3B’S3.
CJIP B 33CO.
Tema 1.3. [lepecTaHOBKYH i
MiCTAHOBKH. 7 2 2 3 ! 0.5 0.5 6
KonTtpoabna po6ora Ne 1 — 6 6aiuiB
Tema 1.4. Busnaynuxu n-
ro NOPSAJKY, iX BIACT. 8 2 3 3 8 0,5 0,5 7
Tema 1.5. Minopu Ta ix
anreOpaiuHi JONOBHEHHS. 8 2 3 3 8 0,5 0.5 7
Tema 1.6. T-ma Kpamepa.
ITopiBHAHHS 3 anropuT™MOM | 8 2 3 3 8 0,5 0,5 7
l'aycca.
KonTpoabna podora Ne 2 — 6 HaJis KonTpoabHa po6ora — 10 6axis
Teoperuune onutyBanHs Nel — 8 0asis TeopeTruune onutyBanus — 10 0axis
Pasowm 3a 3MicTOBUM 47 12 17 18 47 3 3 a1
Moxaysem 1
3MmicToBMii MOaYIb 2.
«Bexmopruii npocmip. Aneebpa mampuu,p»
Tema 2.1. CKiHYE€HHOBUM.
BEKTOPHUH mpocTip. AKci-
oMM Ta iX Hacmigky. JIiH. 11 3 5 3 11 0,5 1 9.5
3aJICKHICTh BEKTOPIB.
Tema 2.2. Panr matpur,
crnoco6u ioro o6umcII. 11 3 5 3 11 1 1 9
T-ma Kponekepa-Kamemni.
Koutpoabna podora Ne 3 — 7 6axis
TeM_a 2.3. CHCTCMH JIiH. OJI- 10 2 3 5 10 05 1 85
HOPIJHUX PIBHSHB.
Tema 2.4. JIii Hag MaTpuUIA-
MH Ta iX BJIQCTHBOCTI. 17 5 7 5 17 1 2 14
OOepHeHa MaTPHIIS.
Koutpoabna pooora Ne 4 — 8 paJis KonTpoabHa poGora — 15 6ais
Teoperuune onutyBanust Ne2 — 10 6auiB Teopernune onurysanns — 10 6ais
Pa3zom 3a 3MicTOBUM 49 13 20 16 49 3 5 a1
MOyJIEM 2




3micToBuii MoayJb 3.

«Komnnerxcrnt wucna. J[ii nao Humu»

Tema 3.1. Anrebpaiuna
(opma 3anucy KOMILIEKC-
HHX YHCeIL.

6 1

2 3

6

0,5

0,5

Tema 3.2. Moayns 1 apry-
MEHT, TPUT'OH. opmMa 3a-
nicy komrut.gucna. dop-
myna Myaspa.

0,5

5,5

Tema 3.3. JloOyBaHHs
KOPEHS 13 KOMILIL YHCIIa.

0,5

4,5

Tema 3.4. UucinoBi KUIbLS
Ta Mo, Y3arajabHEeHHS
MTOHSITTS TIPO YUCIIOB1
MHOKHHH.

KonTpoabna po6ora Ne 5 — 7 6aiuiB

KonTposabna pooora — 10 6anis

Teoperuune onutyBanusa Ne3 — 8 6auiB

TeopeTnyHe oNUTYBAHHA — 5 0aJ1iB

Pa3om 3a 3MicTOBUM
MOJyJeM 3

24 5

24

2

2

20

Paszom 3a
I CEMECTP

120 30

44 46

120

8

10

102

I

I CEMECTP

Kinekicts ronua

Jenna popma

3aouna popma

HasBu 3MicToBUX
MOJIYJIIB 1 TeM

y TOMY YHUCITi

y TOMY YHUCITi

YCHOTO

Jlexmii

CamocriitHa

IIpakTuka poGora

yChOTO

Jlexmii

[Ipaktuxa

CamocrTiiiHn
a pobora

3micToBHii MOyab 4.

«Mrnozounernu 610 00OriIel 3MIHHOL,

X Ko

eHL»

Tema 4.1. Mu-HM Bix ox-
Hi€l 3MIHHOT, i1 Ha/l HUMH.
[MoainbuicTh MH-HIB. HCJ]
ta HCK MHorounenis. Ai-
roput™ EBkiiga. B3aemno
MIPOCTi MHOTOUWIEHH. 3ayB.
oo Bukopuctanas HCJJ
ta HCK 10 crkopoueHHs
IpoOiB Ta 3HAXOKEHHS
CITUIBHOTO 3HAMEHHUKA Ki-
JILKOX ApOoOIB i1 Yyac BUB-
YeHHs JpoOoBO-pallio-
HapHUX QyHKHiHA B 33CO.

Tema 4.2. 3BiIHICTE MHO-
TOWIEHIB Hal JOBUILHUM
YUCJIOBUM ITOJIEM.

Tema 4.3. Po3knan apo6o-
BO-paLliOHANBHOI (PYHKITT
HAa eJIEMEHTAapHI qpo0u.

0,5

0,5

KonTtpoasna podora Ne 6

Tema 4.4. Kopeni MHOTO-
uiieHiB. Teopema besy.

Cxema I'opuepa. OcHoBHA




TeopeMa anredpy KOMII-
JIEKCHUX YHCEJI Ta HACII/I-
KH 3 HEi.

Tema 4.5. Po3B’s3yBaHHs
PIBHSHB B pajiiKajax.
PamtionanbHi KOpeHi MHO-
TOWIEHIB 3 PalliOHAILHUMHU
KoedinieHTamMu. 3ayBaxe-
HHS IIIOJI0 aJITOPUTMIB
3HAXOJXKCHHS KOPEHIB
MHOTOWICHIB TPETHOTO Ta
Bumoro creneHiB y 33CO.

Tema 4.6. Mexi gilicHUX
KOPEHIB ITOJITHOMIB 3 Jiilic-
HUMU Koedimientamu. Te-
opema IlITypma Ta iHmIi
TEOPEMU NPO KIIbKICTh
KOPCHIB MH-HA BiJ] O/IHi€l
3MIHHOI.

0,5

0,5

KonTtpoabna po6ora Ne 7 — 6 6aiiB

KonTpoabna pooora — 10 6anis

Teoperuune onuryBanust Ne 4 — 8 0asiB

Teoperuune onuryBaHusi — 10 6anis

Pasom 3a 3micToBUM
MoysieM 4

40

10

10

20

40

3

3

34

3micToBHii MOTYJIB S.
«Mnoeounenu 810 6acamvox aminnux. Keaopamuuni ¢gpopmu»

Tema 5.1. MuorouneHn
BIJI IEKUIBKOX 3MIHHHX.
CuMeTprudHi MH-HU. 3ac-
TOCYBAHHS CUMETPHYHHUX
MHOTI'O4JIEHIB 10
SHHIICHHS IppaIlioOHab-
HOCTI B 3HAMCHHHKY.

Tema 5.2. KBagpatuusi
dopmu. Ix xanoHIURMIT BU-
IS, 3aKOH THEpIii AJ1s
nificHux kB. popM. [logar-
HO BHM3HAUEHI Ta pO3MaIHi
KB. (hopMu. 3ayBaXKeHHS
110J10 3BEJICHHSI PIBHIHHS
KoOJIa Ta piBHSHHA cepu
BIJI 3araJILHOTO 10 KaHOHI-
YHOTO BUTJISIIY.

16

16

14

Kountpoanna pooora Ne § — 10 6anis

Koutpoanna podora — 10 6anis

TeoperuuHe onutyBanHst Ne 5 — 5 oanis

TeopeTnuHe onuTYBaHHA — 5 OaJtiB

Pasowm 3a 3micToBUM
MOZYJIEM 5

24

6

6

12

24

2

2

20

(,

3

MiCTOBHITI MOAYJIb 6.

IHIUHL npocmopu. JIIHITIHI onepamopu»

Tema 6.1. JIiniliHu#H nmpoc-
Tip. Akciomu. [3omMopdizm
JHIHHUX TPOCTOPIB.

2

2

4

8

0,5

0,5

Tema 6.2. CkiH4eHHOBH-
MipHi JIiHiiHI TpoCTOpPH.
Bazuc. [lepeTBopenns 6a-
3UCY.

0,5

0,5




Tema 6.3. [Tinmpoctopu
JIHIAHOTO IIPOCTOPY.
Ix cyma Ta nmeperun.

0,5

0,5

Kontpoanna po6ora Ne 9

Tema 6.4. JliniitHi onepa-
TOpH.

0,5

0,5

Tema 6.5. Obxacts 3Ha-
YeHb Ta PO JiHIHHOrO
oneparopa. HeBupomxeHni
JHIIHI onlepaTopy.

Tema 6.6. BiracHi 3Ha4en-
Hs 1 BIACHI BEKTOpH JIiHiM-
HOTO OIlepaTopa.

0,5

0,5

Tema 6.7. EBKI1i10B1 BEK-
TOpHi poctopu. OpToHOP-
MoBanwmii 6aszuc. [Tporec
OpTOTOHAI3aIl].

0,5

0,5

Tema 6.8. OproronanbHi
Ta CUMETPHUYHI OIlepaTopu
€BKJI1JIOBOTO MTPOCTOPY.
OpToroHanbHi Ta CUMET-
pHUYHI MaTpHIl, iX BJIac-
THUBOCTI. 3BEAEHHS I1ICHOT
KB.(hOpMH JI0 TOJIOBHUX
oceid. [Tapu Gpopm.

Kontposabna podora Ne § — 10 6aiB

KonTpoabna poodora — 15 6auis

TeoperuuHe onuryBanust Ne 6 — 5 0aniB

Teoperuune onuryBaHusi — 10 6anis

Pasom 3a 3micToBUM
MoyIieM 6

56

14

14

28

56

3

3

50

Pa3oMm 3a
II CEMECTP

120

30

30

60

120

8

8

104




TEMATUKA TA INTAHHA JEKIIHHNUX 3AHSTD

I CEMECTP!

3microBuii Moayasb 1. « Cucmemu ninitinux pieuans. Memoo I'aycca. BusnauHukuy

Tema 1.1. Cucremu Jiniiinux piBusiab. Meton I'aycca.

1. Cucrema niHIMHHX PIBHSHB 3 N 3MIHHUMH.

2. Pose's30k cucremu. CymicHa, HECyMiCHA, O3HaYCHA, HEO3HAYEHA CUCTEMH.

3. Enementapni nepeTBOpeHHs CHCTEMH JiHIMHUX piBHAHb. EKBiBaJICHTHI CHCTEMH.
4, Marpuis Ta po3IIHpPEeHa MaTPHUIl CUCTEMH JIHIHHUX PIBHSHB.

5. Meron l'aycca.

Tema 1.2. BusHaunuku 2-ro Ta 3-ro nopsiakis. ®opmysu Kpamepa. 3ayBaxeHHs 11010
BUKOPHUCTAHHS BU3HAYHMKIB 10 po3B’sizyBanus CJIP B 33CO.

BusHaunuk npyroro nopsiaky (o3HadeHHs Ta Gopmysia 11t OOUHCIICHHS ).

BrnactuBOCTI BUBHAYHUKIB IPYTOTO MOPSIKY.

Teopema Kpamepa 1u1s crcteMu i3 TBOX PiBHSHB 3 JBOMA 3MiHHHMH.

© oo ~Ne

Bu3HayHuK TpeThoro nopsaky (o3HadeHHs Ta Gpopmysa st OOUMCICHHS).
10 BrnactuBocTi BUBHAYHUKIB TPETHOTO MOPAIKY.
11. Teopema Kpamepa miisi ccteMu TphOX PiBHSHB 3 TPhOMa 3MiHHUMH.

Tema 1.3. IlepecTaHOBKH i MiICTAHOBKH.

12. TlepecranoBka 3 N cuMBOJiB. TeopeMa mpo KiIbKICTh PI3HUX MEPECTAHOBOK 3 N CHMBOJIIB.

13. InBepcii B nepectranoBiii. [lapHa Ta HemapHa epecTaHOBKHU.

14. TpaHcmno3uIlisi B IEpeCcTaHOBIII Ta HACHTIIKHU 11 BAKOHAHHS.

15. TlizcraHoBka N-ro cremeHs (O3HAYEHHS Ta BIACTHBOCTI). TBEpKEHHS MPO KIIBKICTH BCIX TMij-
CTaHOBOK N-TO CTEHEHS.

16. ImBepcis B miactaHoBii. [lapHi Ta HemapHi MiACTaHOBKU. TBEpHKCHHS MPO KUIBKICTh MAapHUX Ta
HETMapHUX IiICTAaHOBOK.

17. MHoXeHHS IiaAcTaHOBOK. BiacTUBOCTI i1 MHOYKEHHS M1ICTAHOBOK.

Tema 1.4. BusHauHMKH N-TO NOPSAAKY, IX BJIACTHBOCTI.

18. BusHayHMK N-T0 MOPAAKY (O3HAUYEHHS Ta BJIACTUBOCTI).

19. TpuKyTHI BU3BHAYHUKH — O3HAYCHHS Ta (POpMYIH 115l OOUMCIICHHS.

20. KococumerpuuHuii BUHAYHUK — O3HAYEHHS Ta (YOPMYIH [T OOUHCIICHHS.

Tema 1.5. Minopu Ta ix aaredpaiuni nonosHenns. Teopema Jlannaca.

21. MiHop, TOTIOBHSUIBHUM MiHOp, aiaredpaiuHe TOMOBHEHHS.

22. Teopema mpo 100yTOK MiHOpPA Ta BiJIOBITHOTO anreOpaigHOTrO JOTTOBHEHHS.

23. Teopema Jlamnaca.

24. Hacnigok teopemu Jlamnaca npo po3kiiaj] BU3HAUYHHMKA 3a €JIEeMEHTaMHU PsiJIKa (CTOBIIIA).
25. Teopema npo "danbmmBHii" po3KiIag BUSHAUHUKA.

26. Buznaunuku Bannepmonna.

Tema 1.6. Teopema Kpamepa. IlopiBusinns 3 anroputmom I'aycca.
27. Teopema Kpamepa (3aranbHuii Bunanok). Hacmiaku 3 Hei.
28. 3ayBakKeHHs PO OJHOPIAHI CUCTEMH JIIHIHHUX PIBHSAHb.

! JleranbHi npe3eHTaLlii 10 KOXKHOT K1l HABEIEHO Ha CaifTi ENEKTPOHHOTO HABYAHHS HA CTOPIHIII KypCy
Kypc: Jliniiina anre6pa (1 cemectp) | EnekTpoHHE HaBYaHHS
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3microBuii MOayJIb 2. « BekmopHuil npocmip. Ancedpa mampuysy

Tema 2.1. CKkiHueHHOBHM. BEKTOPHUII mpocTip. Akciomu Ta ix Hacaiaku. JliniiiHa 3a1ekKHicTh Bek-
TOpiB.

29. O3HayeHHs N-BUMIPHOTO BEKTOpa, HYJbOBOTO BEKTOPA, MPOTUIEKHOTO BekTopa. [lii Hax BekTOpamu,
X BJIACTHUBOCTI.

30. O3HaveHHS CKIHYCHHOBHUMIPHOTO BEKTOPHOI'O MPOCTOPY. AKCIOMH N-BUMIPHOTO BEKTOPHOTO IMPOC-
TOpY.

31. Iponopuiitai Bekropu. JliHiiiHa KOMOiHAIisl BEKTOPIB.

32. JliniifHa 3a1€KHICTh BEKTOPIB CKIHUEHHOBUMIPHOT'O MPOCTOPY (/1Ba O3HAYCHHS, IX PIBHOCHIIBHICTB).

33. JIiHil{HO HE3aJIeXKHA CHCTEMa BEKTOPIB CKIHUEHHOBUMIPHOTO IIPOCTOPY.

34. BnacTuBOCTI JiHIHHO 3aJIe)KHUX Ta HE3AJIEC)KHUX CUCTEM BEKTOPIB, iX HACIIIKH.

35. MakcumainpHa JIIHIHO He3aJIe)KHA CHCTEMa BEKTOPIB, 11 BJIACTUBOCTI.

36. ExBiBaJIeHTHI CHCTEMHU BEKTOPIB.

37. OcHOBHa Teopema IMpo JBi CUCTEMH BEKTOPIB, i1 HACIIIKH.

38. MakcumainbHa micucTeMa CHCTEMH BEKTOPiB. ba3uc.

39. Panr cucremu BekTopiB. PO3MipHICTb IpoCTOpY.

Tema 2.2. Panur maTpuui, cioco6u iioro oduuci. Teopemama Kponexepa-Kanesuri.

40. Panr marpuii. Teopema rmpo paHT MaTpHIIi, HACIIOK.

41. MeToau OXOIUJICHHSI MIHOPIB Ta €JeMEHTapHUX MEPETBOPEHb OOUMCIICHHS PaHTy MAaTPUIL.

42. Teopema Kponekepa-Kanemti. AIroput™ po3B'si3yBaHHSI CHCTEMH JIIHIKHUX PIBHAHB 32 JOMOMOTOIO
teopemu Kponekepa-Kamnemri.

Tema 2.3. Cucremu JIiHIHHUX OTHOPiIAHUX PiBHSAHD.

43. Opnopiana cuctema niHidHuX piBHAHB (CJIOP), ii cymicHicTh. O3HaUEHHS Ta BIACTUBOCTI PO3B'A3KiB
JHIHOT OZJHOPITHOT CUCTEMHU.

44, dynnamenrtanpHa cuctema po3B'saskiB s CJIOP. Teopema mpo KUTbKICTh PO3B'S3KIB Y QyHIaMEH-
tanbHii cuctemi CJIOP.

45. 3B'130K MDX PO3B'A3KaMH HEOJIHOPIAHOT Ta MPUETHAHOI OJJHOPIAHOT CUCTEM JIHIMHUX PIBHSIHb.

Tema 2.4. JIii Hax MaTpUUAMH Ta iX BjaacTuBocti. O0epHeHa MmaTpuus

46. MHOXEHHS Ta J0JaBaHHS MPSIMOKYTHHX MaTpHib. MHOXEHHS JOBUIBHOI MPSMOKYTHOT MaTpHIll Ha
yrciao. BnactuBocti nux Aii.

47. MHOeHHs Ta J10/1aBaHHs KBaIpaTHUX MaTpullb. MHOXEHHS KBaJJpaTHOI MaTPHIIl HA YUCIIO.

48. Bu3HauHUK T0OYTKY KBaJpaTHUX MaTPHIIb.

49. Hesupomkena matpuiiss. OOepHEHA MATPHIIS.

50. Po3B's3yBaHHS MaTpUYHMX PIBHSHb.

51. Teopema npo paHr 100yTKYy MaTpHilb.

3micTroBuii Moayasb 3. «Komnnexcui uucaa. /i Hao Humuy

Tema 3.1. Anredpaiuna ¢opma 3anucy KOMILIEKCHHX YK Cel.

52. Anrebpaiuna ¢opma 3amucy KOMILIEKCHOTrO yucia. [lii Ha/l KOMIUIEKCHUMH YHCIIaMu B anredpaiuHii
(b opMi, BIACTUBOCTI IIUX Iiil.

53. CupsokeHi uncia. Bi1acTHBOCTI CIIPSKEHOCTI.

54. T'eoMeTpUYHMIA 3MICT KOMILJIEKCHOTO YHUCIIA.

Tema 3.2. Moay.ab i apryMeHT, TPHTOHOMETPHYHA (hopMa 3anHCy KOMILUIEKCHOTO YHCJIA.
®opmyaa Myaspa.

55. Moaysb 1 apryMeHT KOMIUIEKCHOTO uyncia. TpUroHoMeTpuyHa popma 3aucy KOMIUIEKCHOTO YHCIa.

56. /Iii HaJ KOMIUIEKCHUMH YUCIIaMH B TPUTOHOMETPHUHIH (popmi.

57. ®opmyna MyaBpa Ta ii 3aCTOCYBaHHS.

Tema 3.3. /lo0yBaHHSI KOpeHsI i3 KOMIJIEKCHOT0 YHCJIA.
58. OOGuucieHHs KOPEHsI HATYPaJIHHOTO CTENEHS 3 KOMIUIEKCHOTO YHCTIA.
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59. KopeHi N-To cTemeHs 3 OAUHMII. X BIaCTHBOCTI.
60. IlepBicHi KopeHi N-To CTEMEHs 3 OAMHMII. X BIACTHBOCTI.

Tema 3.4. UucioBi KiJibIs Ta 1M0JIs. Y3arajbHeHHs] NOHATTS MPO YU CJIOBI MHOKHHH.
61. O3HadeHHSI HA OCHOBHI BJIACTUBOCTI YUCIIOBOIO KiIbIA.
62. O3HadeHHSA HA OCHOBHI BIIACTHBOCTI YHCIJIOBOIO IIOJIS.

II CEMECTP?

3micToBuii Moy b 4. «MHOTOWICHH Bijl OJTHIET 3MIHHOT, X KOpEH1»

Tema 4.1. MHoro4jieHu BiJ oaHi€i 3MiHHoi, aii Hag HuMuU. [loginbHicTs MHOTOWIeHiB. HCJI Ta HCK
MHOro4wieHiB. Aaroputm EBkitina. B3aeMHo npocTi MHOrowienu. 3ayBaskeHHs 11010
Bukopucraniss HCJI ta HCK 1o ckopoyenHsi Apo0iB Ta 3HAXO/’KEHHSI CIIJIbHOTO 3HAMEHHHU KA
KiJILKOX Apo0iB i 4ac BUBYEHHS Ap000Bo-panionaabuux pyukuii B 33CO.

1. YwucnoBi KiJbIls Ta MOJISI — O3HAYCHHS, BIACTHBOCTI, TIPUKIIAIH.

2. MHorouieHH Bija onxHiel 3MiHHOI. JloJjaBaHHs, BiIHIMAHHS Ta MHOXKCHHS MHOT'OWIEHIB. BiacTuBocTi
UX Jii.

3. Jlinenns mHorowieHiB. Teopema npo AiJICHHS MHOTOYICHIB 3 OCTAuYCHO.

4. TlogiipHICTE MHOTOWIEHIB. BilacTUBOCTI HOAIIBHOCTI.

5.  JineHuku MHOrowieHa. CriibHI JUIbHUKH IBOX MHOTOWICHIB. HalOLIbIMi CIIIJIBHUN TUIBHUK JBOX
MHorouieHiB. AnroputM EBkiina. 3ayBaxenns npo HCJI KiTbKOX MHOTOYJIEHIB.

6. HaiimeHnie crinibHe KpaTHE 1BOX MHOTOWIeHiB. 3ayBaxkeHHs 1po HCK KimbKoX MHOTOUJIEHIB.

7. 3ayBaxenns mojo BukopuctanHs HCJl Ta HCK no ckopodeHHst [po0iB Ta 3HAXOIKEHHS CIILIIBHOTO
3HAMEHHHUKA KUTBKOX JPO0IB ITiJ] 9ac BUBYEHHS JpoOoBo-parioHansHuXx (GyHkiiid B 33CO.

Tema 4.2. 3BiaHicThL MHOrO4YJIeHIB HaJX JOBLILHUM YHCJI0BHUM I0JIEM.
8. 3BiaHi Ta HE3BIAHI MHOTOYJIEHU HAJl JOBUILHUM YUCIOBUM ITOJIEM.
9. 3BimHICTH MOJIHOMIB: HAJI MTOJIEM PAMIOHATBHUX YHCEN; HAJl TIOJIEM KOMIUICKCHUX YHCET.

Tema 4.3. Po3kiaaa 1po0doBo-panionanbHoi GyHKIIIT HAa eJleMeHTaAPHI Apo0u.

10. AnreGpaiuni aqpobu (aApodoBo-parionansHi ¢pyHkiii). [ii Hax HUMU. BracTuBOCTI uX Aii.
11. TlpaBunbHi, HENIPaBUIIbHI, CKOPOTHI Ta HECKOPOTHI aJiredpaidHi Ipoou.

12. TIpocrti 1po6u 1-ro Ta 2-ro Tumy. OCHOBHA TeopeMa Ipo aredpaivari 1poou.

Tema 4.4. Kopeni MHorouseniB. Teopema be3y. Cxema I'opaepa. OcHoBHa TeopeMa ajreopu KoMi-
JeKCHHUX YHCeJ Ta HACTIAKH 3 Hel.

13. Kopinbs mHOTOUIeHA. Teopema be3y. KpaTHi kopeHi.

14. Cxema T'opHepa Ta ii 3acTOCYBaHHS: 10 3HAXO/DKCHHS 3HAUEHHS MHOTOYICHA Ta WOTO TOXiIHUX B
TOMIIi, 10 PO3KJIay MHOTOUJICHA 33 CTEMEHSIMH (X-3); 10 BCTAHOBJICHHS KPATHOCTI KOPEHSI.

15. OcnoBHa Teopema anredbpu (OTA) npo icHyBaHHS KOpPEHIB MHOTOWJIEHA BiJl OHI€T 3MIHHOT.

16. Hacnigok 3 OTA mpo po3kial MHOTOYJICHA Ha MHOKHUKH.

17. Hacninok 3 OTA: popmynu Biera.

18. Hacnminok 3 OTA mpo 3agaHHst MHOTOYJIEHA CBOIMH 3HAYEHHSMHU B JIEKUIBKOX TOUYKAX; 1HTEPIIOSIIiii-
Ha popmymna Jlarpanxka (camocmitino) .

Tema 4.5. Po3s’si3yBaHHs1 piBHSIHb B paguKaiax. PanionanabHi KopeHi MHOro4J/1eHiB 3 palioHaJIb-
HUMH KoedinieHTamu. 3ayBasKeHHs 11010 AJNTOPUTMIB 3HAXOIKEHHSI KOPEHIB MHOIO4ICHIB
TPeTHOro Ta BUIOro crenenis y 33CO.

19. AnreGpaiuHi METO/IM 3HAXOKEHHS KOPEHIB MHOTOUJICHIB uepe3 ix koedimientu. @opmynu Kapnano.
Meton ®eppapi (camocmiiino).

? JleTanbHi mpeseHTALii 10 KOXKHOI JeKIiii HABEIEHO Ha CaifTi eTeKTPOHHOTO HABYAHHS HA CTOPIHII KypCy
Kypc: Jliniiina anre6pa (2 cemectp) | EnekTpoHHE HaBYaHHS
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20. 3Haxo/pKEeHHS palliOHATbHUX KOPEHIB MHOTOWIEHIB 3 palliOHaIbHUMHU KOe(]illieHTaMH.
21. 3ayBaKeHHs LIO0 AITOPUTMIB 3HAXOJKEHHSI KOPEHIB MHOTOWIEHIB TPETHOTO Ta BUIIOTO CTEIIEHIB y
33CO.

Tema 4.6. Me:xi ailicHux kopeHiB nosinoMiB 3 gilichumu koeginientamu. Teopema LTypma Ta
IHIIIi TeOpeMM NMPO KUILKICTH KOPeHIB MHOTO04J1eHa BiJ 0JHi€l 3MIHHOI.

22. O3naveHHs Ta GOpMYIU JUIsi OOYUCIICHHS BEPXHBOI Ta HIDKHBOI MEX JOJaTHUX 1 BEPXHBOI Ta
HIDKHBOT MEX BIJI'€MHUX KOPEHIB MHOTOWICHA BiJl OAHIET 3MIHHOI.

23. Cucrema maorowieniB Ltypma. Teopema IlITypma mpo KiIbKicTh Ha Bigpi3Ky KOPEHIB MHOTOUJICHA
3 JificHMU KoedilieHTaMu.

24. Teopemu brogano-®yp’e ta Jlekapra mpo KiJbKiCTh Ha BiJPi3Ky KOPEHIB MHOTOWIEHA 3 IIMCHUMHU
koedirientamu (camocmitino)

3micToBuii MoayJb 5. «Muoeounenu 6i0 6azamvox sminnux. Keaopamuuni hopmuy

Tema 5.1. MHoro4enu Bia AeKkijibKoX 3MiHHMX. CHMeTPHYHI MHOT04JIeHH. 3aCTOCYBaHHA
CUMETPUYHUX MHOTO4YIEHIB /10 3HUIEHHS ippanioHaJILHOCTI B 3HAMEHHUKY.

25. OpHo4IeH, MHOTOWICH BiJ JEKUIBKOX 3MIHHUX HaJa JeIKuM mojeM. JIii HaJg MHOrowwieHamMu Ta iX
BIIACTHBOCTI.

26. Cremninp MHOTOWICHA BiJ Oaratbox 3MiHHUX. JIekcukorpadiunmii 3anmuc MHOrowieHa. Ctapmmii dwieH
MHOTOYJICHA.

27. Teopema mpo cTapuiuii uieH 100yTKy MHOTOWIEHIB BiJl 6araThb0X 3MiHHHUX.

28. CumerpuuHi MHOrowieHn. O3HaYeHHS Ta BIACTHBOCTI. EleMeHTapHI CHMETpHYHI MHOTOYICHH.

29. OcHoOBHa Teopema PO CUMETPUYHI MHOTOYJICHH Ta HACIIIIKH 3 HEl.

30. CremneHeBi CyMu Ta CHMETPHYHI palliOHANbHI Ipo0Ou (camocmiiino).

Tema 5.2. Kpaaparuuni ¢popmu. Ix kanoniunmii Burasa. 3axon inepuii 1is aificHnx KB, gpopm.
JdoaaTHo BU3HAYeHI Ta po3najHi KBagpaTu4Hi popmu. 3ayBaskeHHS 1110/10 3BeJleHHS PiBHSAHHS
K0J1a Ta PiBHAHHS c()epH Bi/l 3araJibHOr0 10 KAHOHIYHOI'0 BUIJISLY.

31. KBagparuuna dopma. JlificHa Ta KoMIUIeKCHa KBajgpaTuiHi (hopmu. KaHOHIYHUI Ta HOpMAIbHUHN BH-
TIAAM KBapaTuHoi popmu. HeBupopkeHe NiHiliHe NepeTBOPEHHs! KBaIPaTUYHOT OPMH.

32. Teopema Jlarpanxa mpo iCHyBaHHSI HEBUPOKEHOTO JIIHIHHOTO MEPETBOPEHHSI, SIKE TIPUBOIUTH KBA/I-
paTuuHy (popMy 10 KAHOHIYHOTO BUTJIAY.

33. Panr, curnatypa, AoJaTHHM Ta Bia'eMHUM iHIekcH iHepii. 3akoH iHepiii. EkBiBaneHTHICTh KBaJpa-
THyHUX popM. Kitacu ekBiBaI€eHTHOCTI.

34. JlomatHo BU3HAYeHA KBajpaTudHa hopma. O3HaueHHs Ta BuactuBocTi. Kpurepiit CuibBecTpa.

35. KBamparuysni hopMu, o po3KIaNal0TECS Ha JOOYTOK JIHIHHUX (popM — KpHUTEpiid po3KIIamy.

36. 3ayBakKeHHs ILI0JI0 3BEJICHHs PIBHSAHHSA KOJIa Ta PIBHAHHA cepH BiJ 3arajibHOro A0 KaHOHIYHOTO
BUTJISY.

3microBuii Mmoayab 6. «/linitini npocmopu. Jliniuni onepamopuy

Tema 6.1. Jlinilinnii npoctip. Akciomu. I3omMop@i3M JiHiliHMX npocTopis.
37. JliniiHuit npoctip. O3HauEHHs Ta aKCIOMHU.
38. I3omopdizm miHiitHEX pocTopiB. O3HAYSHHS Ta BIACTHBOCTI.

Tema 6.2. CkinuenHoBUMipHI JiHiiiHi mpocTopu. Ba3uc. IlepeTBopenns 6a3ucy.
39. CkiHueHHOBHUMIpHHUIA JiHIIHMIA pocTip. ba3uc. Po3mipHicTs mpocTopy.

40. KoopauHatu BeKTOpa B JaHOMY Oa3uci.

41. 3B'a30k MK 6azamu. Matpuils epexoy Bija 6azu 10 6a3u.

42. 3B'{130K MK KOOpJAWMHATAMHU BEKTOpA B Pi3HUX Oa3mcax.

Tema 6.3. Ilignpocropu Jjiniiinoro npocropy. Ix cyma Ta neperun.
43. TlizmpocTopu JNiHIKHOTO IPOCTOPY.

44. JliniiiHa 000JI0OHKA, HATATHYTA Ha CUCTEMY BEKTOPIB.

45. Cyma Ta nepeTvH NignpocTOopiB JIIHIHHOTO IPOCTOPY.
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46. Teopema 1mpo 3B'130K MK PO3MIPHOCTSIMH CyMH Ta MEPETUHY MiAMPOCTOPIB JiHIHHOTO IPOCTOPY.

Tema 6.4. Jliniiini onepaTopmu.

47. JliniiiHH#A oriepaTop, O3HAYCHHS Ta BIACTHBOCTI. MaTpulls JIHIMHOTO oneparopa B AesIKoMy 0a3ucl.
48. Koopaunatu 0O6pa3y BEeKTOpa.

49. 3B'130K MK MaTpUIIMH JHIHHOTO oniepaTopa B pi3HUX Oazucax.

Tema 6.5. O0JacTh 3HAYEHDb TA SAPO JdiHiliHOrO oneparopa. HeBupo:keHi JiHiiiHi onepaTopu.

50. OO6nacth 3HaYeHb Ta AIPO JiHIKHOTO onepaTtopa. Panr Ta nedekT JiHilHOTO omneparopa, TeopemMa mpo
3B'SI30K MK HAMH.

51. Heupomxenuii niniiinuii oneparop. Moro Bnactusocti (camocmiiino).

Tema 6.6. BaacHi 3HaveHHs i BJacHi BeKTOpH JiHiliHOr0 oneparopa.

52. XapakTepuCTHUHA MATPUIlS, XapaKTEPUCTUYHUI MHOTOWICH, XapaKTepUCTUYHE PIBHSHHS Ta Xapak-
TEPUCTHYHI KOPEHI MaTPUIIi JIIHIHHOTO oreparopa.

53. BnacHmii BeKTOp Ta BJIacCHE 3HAYEHHS JiHIHHOrO omepatopa. TeopemMa mHpo 3B'A30K Xapak-
TEPUCTUYHUX KOPEHIB JIIHIHHOTO oreparopa 3 Horo BIaCHUMH 3HAUECHHSIMHU.

54. JliHiiHKI OmepaTop 3 MPOCTUM CIIEKTPOM (camocmiiino).

Tema 6.7. EBkJ1igoBi BekTOpHi npoctopu. OproHopmoBanuii 6a3uc. IIpouec oproronasizamii.

55. Cxkamsipauii 100yTOK BEKTOPIB JIiHIHHOTO IpocTopy. BiactuBocti. EBKITiIIB BEKTOPHUIA TPOCTIp.

56. OproroHallbHICTh €IEMEHTIB (BEKTOPIB) €BKIiAOBOrO mnpoctopy. JoBxkuHa BekTopa. Kyt mMixk BekTo-
pamu.

57. OproronanpHa cHUCTEMa €JIEMEHTIB (BEKTOPIB) €BKJIiOBOro mpoctopy. IIpomec oproronamizarii.
HopmyBanns BekTopiB. OpTOHOPMOBaHI CHCTEMH BEKTOPIB.

58. I3omop(di3M eBKIIJOBUX MPOCTOPIB.

Tema 6.8. OpTorosajibHi Ta CHMETPHYHI ONePATOPH €BKJIiA0BOr0o Npoctopy. OpToroHaiabHi Ta cu-
MeTPUYHI MaTpuLi, iX BJaCTHBOCTI Ta 3aCTOCYBaHHA. 3Be/IeHHs AiliCHOI KBaipaTH4HOI popmu
10 rosoBHux oceil. Ilapu ¢gopm.

59. OproroHajabHHI omepaTrop €BKIiOBOrO MPOCTOPY, HOro BIACTUBOCTI. OpTOroHajgbHa MaTpulld, ii
BJIACTUBOCTI.

60. CuMeTpuyHHII OTEpaTOpH EBKIIIJJOBOTO MPOCTOpPY, WOro BiacTHBOCTI. CUMeTpudHa Matpuiy, il
BJIACTHBOCTI.

61. IcHyBaHHS HEBUPOJKEHOTO OPTOTOHAIBHOIO NEPETBOPEHHS HEBIJOMHUX, SIK€ MPUBOAUTH JiHCHY
KBaJpaTU4Hy (OpMy 10 KaHOHIYHOTO BHUIVIATY. 3BEJCHHS JBOX KBaJpaTHUHUX (OpM 10 KaHO-
HIYHOT'O BUIJISIY 32 IOIIOMOT'O0 OJIHOTO HEBUPOKEHOTO MEPETBOPEHHS HEBITOMHUX.

62. 3BemeHHS 3arajlbHOTO PIBHSAHHS MOBEPXHI 2-TO TOPSIKY B TPHOXBHUMIPHOMY €BKIIIZIOBOMY IPOCTOPI
710 KAaHOHIYHOTO BUTIISIY (camocmiiino).
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TEMATHUKA TA IIMTAHHSA ITPAKTUYHUX 3AHSTDH

KinbkicTh
TOANH

No Ha3zBa Ttemu

1 CEMECTP®

3microBuii moayasb 1. «Cucmemu ninitinux pienars. Memoo I'aycca. Busnaurukxkun

1. | Tema 1.1. Cuctemu niniiHuX piBHAHB. MeTon ["aycca. 3
5 Tema 1.2. Buznaunuku 2-ro ta 3-ro nopsuakis. @opmynu Kpamepa. 3ayBaxkeHHs 3
" | 010 BUKOPHMCTAaHHs BU3HAYHKKIB 110 po3B’sa3yBanus CJIP B 33CO.
3. | Tema 1.3. IlepecTaHOBKH 1 iJICTAHOBKH. 2
4. | Tema 1.4. BuznauyHuku N-TO MOPSIKY, iX BJIACTUBOCTI 3
5. | Tema 1.5. Minopu Ta ix anre0paidti JOTOBHEHHSI. 3
6. | Tema 1.6. Teopema Kpamepa. [lopiBussHHS 3 anroputmom ["aycca. 3
3micToBuii MoayJb 2. «Bexmopnuii npocmip. Aneebpa mampui,b»
7 Tema 2.1. CkiHUEHHOBUMIPHUN BEKTOPHHUIA MPOCTip. AKcioMu Ta iX Hacmigku. Ji- 5
HiliHA 3aJICKHICTh BEKTOPIB.
8. | Tema 2.2. Panr marpuiii, criocobu foro oouncnenns. Teopema Kponekepa-Kamnerri. 5
9. | Tema 2.3. Cucremu JiHIHHUX OXHOPIAHUX PiBHSIHB. 3
10 Tema 2.4. J1ii Hag MaTpuisaMu Ta ix BiactuBocTi. O6epHeHa matpuisa. Kinmbie Ta 7
" | anreGpa marpuis.
3micToBuii Moayasb 3. «Komnaerxcni uucaa. Jlii Had numu»
11. | Tema 3.1. Anrebpaiuna popma 3anucy KOMIUIEKCHUX YHUCE. 2
12 Tema 3.2. Moaynb i apryMeHT, TPUTOHOMETpUYHA (POopMa 3arucy KOMILJIEKCHOTO )
" | uncna. ®opmyaa Myaspa.
13. | Tema 3.3. JloOyBaHHS KOpEHs 13 KOMILIEKCHOTO YHCIIA. 2
14 Tema 3.4. Yucnosi Kbl Ta NOJS. Y3arajJbHEHHS HOHATTS PO YHUCIOBI MHOKUHHU. 1
" | BacrocyBanns komiiekcHux yucen B 33CO
11 CEMECTP*
3microBuii Moayasb 4. «MrocouneHu 810 00HIEL 3MIHHOL, IX KOpeHI»
Tema 4.1. MHOrOWIEHNHH BiJ OJHIET 3MiHHO1, 1T Hax HUMU. [loAUIBHICTE MHOTO-
yneHiB. HC/] ra HCK mHorouneniB. Anroputm EBkiina. BzaemHo npocrti
15. | muorounenu. Bukopucranus HC/] Ta HCK g0 ckopodeHHs qpo0iB Ta 3HAXOIKEHHS 2
CHUIBHOTO 3HAMEHHMKA KIJIBKOX Apo0iB Mij 4Yac BUBYEHHS 3 APOOOBO-paAIliOHATIBHUX
¢ynkuiit B 33CO.
16. | Tema 4.2. 3BiIHICTE MHOTOWIEHIB HAaJl TOBIILHUM YHUCIOBHUM IIOJIEM. 1
17. | Tema 4.3. Po3kian 1po6oBo-pariioHaIbHOT PYHKINIT Ha eJIeMeHTapH1 ApoOH. 1
18 Tema 4.4. Kopeni mHorouneHis. Teopema besy. Cxema ['opuepa. OcHOBHa Teopema 5
" | anrebpu KOMIUICKCHHX YHCEIT Ta HACHiAKY 3 Hei. 3acrocyBanus B 33CO.
19 Tema 4.5. Po3B’a3yBaHHs piBHSAHB B pajivKajiax. PamioHaabH1 KOpeHI MHOTOUJICHIB 3 5
" | pamioHaTBHUMH KoedilieHTaMu. 3ayBaskeHHsI 010 AITOPUTMIB 3HAXOJKEHHS KO-

¥ 3aBjaHHs 10 KOXKHOTO IPAKTHYHOTO 3aHSATTS HABSLCHO HA CAliTi eJICKTPOHHOTO HABYAHHS HA CTOPIHLI
kypcy Kypc: Jliniiina anrebpa (1 cemectp) | EnekTpoHHe HaBUaHHS

% 3aBnaHHs 10 KOXKHOTO MPAKTHIHOTO 3aHSTTS HABSICHO HA CAlTi eJICKTPOHHOrO HABYAHHS HA CTOPIHII
kypcy Kypc: Jliniitna anrebpa (2 cemectp) | EnekTpoHHe HaBUYaHHS
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PEHIB MHOTOWIEHIB TpeThoro Ta Bumioro crenexis y 33CO.

Tema 4.6. Mexi niiCHUX KOPEHIB MOTIHOMIB 3 iHCHUMHU Koedimientamu. Teopema

20. [lITypma Ta iHII TEOpEMHU PO KUIBKICTh KOPEHIB MHOTOYJICHA B/l OJTHI€T 3MIHHOI. 2
3micToBuii Moayab 5. «Mrocounenu 610 baeamvox aminnux. Keadpamuuri gpopmun
Tema 5.1. MHOrOWIEHH BiJl JEKUIBKOX 3MIHHUX. CUMETPUYHI MHOTOWICHHU. 3aCTO-
21. | cyBaHHSI CHMETPHUYHUX MHOTOWICHIB /10 M030yBaHHS ippalliOHaIbHOCTI B 3HA- 2
MEHHUKY.
Tema 5.2. KBagpartuuni ¢popmu. Ix xaHOHIUHMIT BUTIISIT. 3aKOH iHepii It JiicHUX
o9 | KB dbopm. [JomaTHo BU3HAYEHI Ta pO3MaIHI KBaapaTuuHi GopmMu. 3ayBaKeHHs 1100 4
" | 3BeneHHs PIBHAHHSA KOJIA Ta PIBHAHHA c()EPH Bill 3aralIbHOTO 10 KAHOHIYHOIO
BUTJISAY. 3acTocyBaHHs KBagpaTuaHux (Gopm B 33CO.
3micToBuii MoayJb 6. «/Iiniiini npocmopu. JIiHiliHI onepamopu»
23. | Tema 6.1. Jliniiinuii npoctip. AxkcioMu. [30Mopdi3M JiHIHHUX TPOCTOPIB. 2
24. | Tema 6.2. CkiHueHHOBUMIpHI JiHIKHHI ipocTopu. basuc. [leperBopenns 6a3ucy. 2
25. | Tema 6.3. IlixnpocTropu niniliHoro nmpoctopy. Ix cyma Ta nepeTus. 2
26. | Tema 6.4. Jliniitni oneparopu. 1
97 Tema 6.5. O6nacTh 3HAYEHB Ta SAPO JiHIHHOTO oneparopa. HeBupopkeHi TiHiiHI
" | omeparopu. !
28. | Tema 6.6. BriacHi 3Ha4eHHS 1 BJIACHI BEKTOPH JIIHIHHOTO omepaTopa. 2
29 Tema 6.7. EBkinioBi BekTopHi npoctopu. OpTroHopMoBaHuii 6asuc. [Ipouec
" | oproronanizarii. 2
Tema 6.8. OpToroHanbHi Ta CHMETPUYHI OIIEPATOPU EBKIIIOBOTO IpocTopy. OpTo-
30 TOHAJIbHI Ta CHMETPUYHI MaTPHIIi, IX BIIACTHBOCTI. 3BEJICHHS JIHCHOI KBaJApaTUYHOT »

dbopmu 10 TonoBHUX ocel. [Tapu Gpopm. 3acTocyBaHHS 10 3BEICHHS PIBHIHHS JIiHIT

JPYroro MOPSAKY A0 KAHOHIYHOTO BHTJISALTY.

Ha HGKHiHX Ta MMPAKTUYHHUX 3aHATTAX, CaMOCTIMHOT'O OIIaHYBaHHA YaCTHUHH TCOPCTHYHOTIO

Ta

3alUTaHHSIMU Ta 3aBJaHHAMU. Martepiainu Jyisi CaMOCTIMHOT poOOTH CTYyJI€HTa HABEJICHO Ha
CalTi eNEKTPOHHOTO HaBYaHHS Ha cTopiHkax Kypcy Kypc: Jliniiina anredpa (1 cemectp) |

3ABJAHHS JJISI CAMOCTIMHOI POBOTHU

CamocrTiiiHa po0oTa CTyJI€HTa CKJIAIA€ThCS 3 OMpAIFOBAHHS MaTepiaay, 3aCBOEHOTO

IMPaKTUYHOTO MaTepiaJ]y, BUKOHAaHHA I[OMaH_IHiX 3aBJdAaHBb, pO6OTI/I 3 KOHTPOJbHHUMH

Enxexrponne HaBuanHsa ta Kypc: JIigiitHa anredpa (2 cemectp) | EnekrpoHHe HaBYaHHS.

OCBITHI TEXHOJIOTIi: 1H(pOpMaIIITHO-KOMYHIKAIIiHI, TEXHOJOrIi CTYJIEHTOIIEHTPOBAHOIO
HaBuyaHHA. [Ipy 11bOMy BIPOBAIKYIOTHCS TPAAMIINAHI Ta IHTEPAKTUBHI (GOPMU 1 METOIU
HaBYaHHA, cepell SIKUX MeToAu (popMyBaHHs Mpo¢eciiiHOi KOMIIETEHTHOCT! (pO3MOBijb,
MOsICHEHHs, 0ecifia, UTIoCTpallis, IeMOHCTpaIlis, Bizyari3allis, JUCKYCisl TOIIO); Ta METOIU
dbopMyBaHHS MPAKTUYHUX YyMIHb Ta HABUYOK (BUKOHAHHS TNPAKTUYHUX 3aBJaHb,

METO/IN HABUAHHA

VY mporeci BUBYEHHS HaBYAJIbHOI AMCIUILUIIHM BHKOPUCTOBYIOTHCS 1HHOBAIIIMHI

PO3B’sI3yBaHHs 3a/1a4).
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KPUTEPII OLIIHIOBAHHS ITIOTOYHOI'O
TA MIACYMKOBOI'OT KOHTPOJIIO
PiBeHp BOJIOAIHHS MaTepiajoM IUCHHUIUIIHU CTYJICHTH BHSBISIOTH MPH BUKOHAHHI
KOHTPOJIbHUX POOIT Ta TEOPETHYHUX OMUTYBaHb (KOJOKBiyMiB, TecTyBaHb). CymapHUi
MaKCUMaJbHUI 0ai 3a 1i Buau pooiT (60 6amiB) nonoBHIOETHCS 40 Oanamu 3a eK3aMeH.
3aranbpHa MIICYMKOBA OIlIHKA 3 HAaBYAJIbHOI JUCHUIUIIHA BpPaxOBYE pPE3yJbTaTH
MOTOYHOT'O Ta MiJICYMKOBOTO KOHTPOJIIO.

PO3ITOALJ BAJIIB, AKI OTPUMYIOTH CTYJAEHTHU

1 cemectp

M i .
OAYJIbHITH IIpaxTrka Teopis BCbOI'O
KOHTPOJIb

KP Ne 1 — 6 Oainis ) .
MO/JVJIb 1 KP Ne? — 6 Ganis TO Ne 1 — 8 6aniB 20 GamniB

KP Ne 3 — 7 OainiB

MOAVYJIb 2 KP Ned — 8 Gaxin TO Ne 2 — 10 6aniB 25 GamiB
MOAVJIb 3 KP Ne 5 — 7 Ganis TO Ne 3 — 8 OaniB 15 6anis
Ex3amen 20 GamiB 20 GamiB 40 GamiB
PA30OM 3A I-ii cemecTp: 100 6anis
2 cemecTp
Mozyabimit MpakTika Teopis BCHOI'O
KOHTPOJIb:
KP Ne 6 — 6 GamiB . .
MOAVYJIb 4 KP Ne7 — 6 Baxin TO Ne 4 — 8 OaniB 20 6amiB
MOIVIJIb 5 KP Ne 8 — 10 GauiB TO Ne 5 —5 GauiB 15 Ganis
KP Ne 9 — 5 GamiB ) .
MOIVIJIb 6 KP Ne O — 10 6anis TO Ne 6 — 10 6aniB 25 GamiB
Ex3amen 20 6amiB 20 6amiB 40 6amiB
PA3OM 3A II-ii cemecTp: 100 6axis

Iciut 3 kypey «JliHiiiHa anreOpa» € ceMeCTpOBMM KOHTPOJIEM 3HaHb CTYICHTIB Ta
OXOILTIOE BCI TeMU, SKI BUBUYAIKCS MPOTATOM CeMeCTpy. ICIUT MPOBOAMTHCS Yy TMCHMOBO-
yCHiH (opmi.

[TuceMoOBa yacTHHA BKJIIOYAE CAaMOCTIHHY pOOOTY CTYJEHTIB HaJl 3aBJIaHHSIMU €K3a-
MeHarlliiHoro Oinety. s oTpuMaHHS HAWBHUINOI OLIIHKM 3a KOXHE 3aBIaHHS BiAMOBIIbL
Mae OyTH MaKCUMaJIbHO PO3TOPHYTOIO.

TpuBamicts po60TH HaJ MICHMOBOIO YACTUHOIO 1ICTIMTY CKJIaJa€e opieHTOBHO 90 XB.

ITix yac mpoBeneHHs ICUTY 3a00POHSETHCS BUKOPUCTOBYBATH OYIb-sIKI HOTOMIXKHI
3ac00u (KaJIbKYJIATOPH, KOHCIIEKTH, IMiIPYYHUKH, MOCIOHUKH, IHTEPHET-PECYPCH TOIIO),
MOOIIbHI Tenedonn moBuHHI OyTH BUMKHEHI. CTyneHTH, siKi moMideHl y criucyBaHHI a0o
BUKOPUCTAHHI JIOMIOMIXKHHUX 3ac00IB, MOXYTh OYyTH BIJICTOPOHEHI €K3aMEHATOpOM Bi
MOJIAJIBIIIONO CKJIaJaHHs ICIIUTY Ta OTPUMYIOTh HYJb OaiiB i3 MoxumBHX 40 OaiiB, sKi
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BUHOCSITHCS Ha icmuT. TOOTO y BIIOMICTh, 32 YMOBH CHUCYBAaHHS, BUCTABIISIETHCS JIUIIE
pe3yabTatr 0ajiB, OTPUMAaHMM 3a CEMECT].

VYcHa yacTUHA ICIUTY MPOXOJIUTH y (POPMI JI1aJIOTy MiX CTYJIEHTOM Ta €K3aMEHAaTo-
pOM 1 BKJIIOYA€ BIAMOBIAl CTY/ACHTAa HA MHUTAHHA y Mexax Oinera. OctarodHa OLIHKA 3a
KOXKHE 3aBJaHHS €K3aMEHAI[IITHOTO O11eTy BUCTABIIAETHCS MICHS YCHOI YACTUHU ICITUTY.

Ex3amenartiiina po6ota omiaoeTscs B 40 6amiB. Kpurepii oriHIOBaHHS KOXHOTO 13
3aB/laHb €K3aMEHAIIItHOI poOOTH MOBOAATHCA N0 BIOMa CTYJEHTIB Ha OCTaHHHOMY
JIEKIIIHHOMY 3aHATTI CEMECTpY.

HIKAJIA OHIHIOBAHHS: HAIIIOHAJIBHA TA €KTC

Ouinka 3a Ouinka 3a mkajgow ECTS
HALliOHAJIbLHOKO . IHosicHeHHs 3a
Ouinka (0an)
HIKAJI0I0 PO3MIMPEHOK) MIKAJIOI0
BigminHo A (90-100) BIJIMIHHO
B (80-89 Ke 100pe
JoGpe (80-89) z1y’Ke 100p
C (70-79) n00pe
3A10BLILHO D (60-69) 3aJJ0BUILHO
A E (50-59) JIOCTATHBO
HE3aJI0BUTLHO
FX (35-49)  (mesan )
3 MOXKJIMBICTIO IIOBTOPHOTO CKJIAJTAaHHS
He3zanoBinibHo (HE3a/I0BLITBHO)
F (1-34) 3 000B’I3KOBUM CaMOCTIHHUM OIPAIFOBAHHSM
OCBITHHOT'O KOMIIOHEHTY JI0 TIEPECKIIaJaHH

HEPEJIIK IIMTAHD IVISA CAMOKOHTPOJIIO TA ITIIACYMKOBOI'O
KOHTPOJIIO HABYAJIBHUX JOCAT'HEHDb CTYJIEHTIB

I CEMECTP

Mooynw 1. Cucmemu aiHiuHUX pigHAHb. Buznaunuxu.
1. Cucrema miHIHHUX pIBHSAHb 3 N 3MiHHMUMH. Po3B's30x cuctemu. CyMmicHa, HeECyMmicCHa,
O3HA4Y€HAa, HEO3HAUYECHA CUCTEMHU.
EnemenrtapHi nepeTBOpeHHS! CUCTEMH JIIHIWHUX PiBHSIHB. EKBIBaJIGHTHI CUCTEMU.
Matpuiist Ta po3IUpeHa MaTpuLls CUCTEMU JIIHIHUX PIBHSHb.
Meron lNaycca.
Busnaunuk 2-ro nopsaky (o3HaueHHs Ta popMyia A o0unciaeHHs). BiacTuBocTi Takux BU-
3HauHuKiB. Teopema Kpamepa aiist cucteMu i3 TBOX piBHSHB 3 IBOMA 3MiHHHMH.
6. BusHauynuk 3-ro nopsaky (o3HadeHHs Ta popmyia Ay oounciaeHHs ). BiacTuBocTi Takux BU-
3HauHuKiB. Teopema Kpamepa asist cucteMu TpbOX piBHSIHB 3 TPbOMa 3MIHHUMH.
7. BuszHayHUK N-TO MOPsAKY (O3HAYSHHS Ta BIACTUBOCTI).

arwN

8. TpukyTHI BH3HAUHMKM — O3HaYeHHA Ta Qopmynu s oO4YMCIEHHS. (000amKogo,
CaAMOCMINUHO)

9. KococumeTpuyHuii BU3HAYHUK — O3HAYEHHS Ta (HOPMYNHU A OOUMCICHHA. (000amKogo,
CAMOCMIIIHO)

10. MiHOp, AOTIOBHSAJIBLHUN MIHOp, alredpaiuHe JOIMOBHEHHS.

11. Teopema ipo AOOYTOK MiHOpaA Ta BiAMOBITHOTO ajreOpaiyHOro JOMOBHEHHS.

12. Teopema Jlamnaca. Hacnigok Teopemu Jlammaca mpo poskiiajz BU3HAUHUKA 32 €IEMEHTAMHU
psnka (cropmis). Teopema npo "danpmrBuii" po3Kiiaa BUSHAYHUKA.
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13.
14.

Busnaunuku Bangepmonaa. (0o0amkoso, camocmitino)
Teopema Kpamepa. Hacmiaku. 3ayBakeHHS TPO OHOPIIHI CUCTEMHU JIIHIHHUX PIBHSHbD.

Mooyns 2. Bexkmopnuii npocmip. Aneeopa mampuys.

15.

16.

17.
18.

19.
20.
21.
22,
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.

36.
37.

O3HauyeHHs N-BUMIPHOTO BEKTOpa, HYJIOBOT'O BEKTOPa, MPOTUIIEKHOTO BekTopa. [lii Haj Bek-
TOpaMH, iX BIIACTUBOCTI.

O3HayeHHs! CKIHYEHHOBHMIPHOT'O BEKTOPHOI'O MPOCTOPY. AKCIOMU N-BHUMIPHOTO BEKTOPHOIO
IPOCTOPY.

[Tponoprtiitai Bektopu. JIiHiliHa KOMOIHAIIS BEKTOPIB.

JIiH1liHA 3aJIeKHICTh BEKTOPIB CKIHYEHHOBHUMIPHOI'O MPOCTOPY (/Ba O3HAYEHHs, iX PIBHO-
CHJIBHICTB).

JIiH1liHO He3aJIe)KHA CHUCTeMa BEKTOPIB CKIHUEHHOBUMIPHOTO TIPOCTOPY.

BnacTuBOCTI JIIHIMHO 3aJI€KHUX Ta HE3AIEKHUX CUCTEM BEKTOPIB, TX HACHIJIKH.
MakcumanbHa JiHIHHO HE3aJIeKHA CUCTeMa BEKTOPIB, ii BJIACTUBOCTI.

ExBiBasleHTHI CHCTEMHU BEKTOPIB.

OcHoBHa Teopema Ipo JIBi CUCTEMHU BEKTOPIB, ii HACIIIKH.

MakcumanpHa MiJIcucTeMa CUCTEMHU BEKTOpiB. basuc.

Panr cucremu BexktopiB. Po3mipHICTE IpocTOpYy.

Panr matpuiii. Teopema po paHT MaTpHIIi, HACTIIOK.

MeTo11 OXOIUIEHHS MIHOPIB Ta €IEMEHTapHUX NEPETBOPEHb OOYMCIICHHS PaHTy MaTpPHILIL.
Teopema Kponekepa-Kamemni. AaropuT™ po3B'si3yBaHHS CUCTEMHU JIHIMHMX pPIBHSIHB 3a
nonomororo Teopemu Kponekepa-Kanesni.

Opnnopiana cuctema miHiHUX piBHAHB (CJIOP), ii cymicHicTh. O3Ha4YeHHS Ta BJIACTUBOCTI
PO3B'SI3KIB JI1HIMHOI OJTHOP1THOT CUCTEMH.

OynnamenTanbHa cuctema po3B'sa3kiB anst CJIOP. Teopema npo KibKicTh PO3B'SI3KIB Y QyH-
namenTainpHIA cuctemi CJIOP.

3B'130K MIX PO3B'A3KaMU HEOJHOPITHOI Ta MPHUEIHAHOI OJHOPIIHOI CUCTEM JIIHIMHUX PiB-
HSTHb.

MHOXEHHS Ta JI0JIaBaHHs MPSIMOKYTHUX MATpUIlb. MHOXKEHHS TOBIJILHOI IPSIMOKYTHOT Mart-
pulli Ha yucio. BracTuBoCTI 1uX JTii.

MHoK€eHHS Ta A0JjaBaHHs KBaJIpaTHUX MAaTpULlb. MHOXEHHS KBaJpaTHOI MaTpPHIll Ha YUCIIO.
BusnauHuk 100yTKYy KBaJpaTHUX MAaTPHILb.

Hesupomxena matpuiis. O6GepHeHa MaTPUIIS.

Po3B's13yBaHHSI MaTPUUHUX PIBHSHb.

Teopema npo panr 100yTKY MaTpHIIb.

Mooynw 3. Komnnekcui yucaa.

38.

39.
40.
41.

42.
43.
44,
45.
46.
47.

Anrebpaiuna gopma 3anucy KOMIUIEKCHOro uncia. Jlii HaJ KOMIUIEeKCHUMU YUCJIaMU B ajre-
OpaiuHiit popMi, BIACTUBOCTI LIUX JTiH.

CrpspkeHi uncia. BracTuBOCTI CIIpsiKEHOCTI.

['eoMeTpuyuHUi 3MICT KOMITJIEKCHOTO YHCTIA.

Mopynb i apryMeHT KOMIUIEKCHOTO 4rcia. TpuroHoMeTpudHa Gopma 3armucy KOMIUIEKCHOTO
quca.

Jlii HaJ] KOMITJIEKCHUMH YHCIIaMH B TPUTOHOMETpUYHIH popmi. Popmyrna Myaspa.
OOuuceHHs KOPEHS HATYPAIbHOTO CTETICHS 3 KOMIUIEKCHOTO YHCIIA.

Kopeni n-To cTeneHs 3 oIUHUIII. [x BmacTHBOCTI.

IepBicHi KOpeHi N-ro cTeneHs 3 OAUHMII. [X BIaCTHBOCTI.

O3HaueHHs Ha OCHOBHI BJIACTUBOCTI YMCIOBOTO KUIBIIS.

O3HaveHHs Ha OCHOBHI BIIACTHBOCTI YMCIIOBOTO TTOJIS.
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Ilepenik munoeux 3adau
Mooyns 1. Cucmemu ninitinux pisHaHb. Busnaunuxu
1. locniguTi Ha CYMICHICTb, 3HANTH 3arajlbHUI PO3B'A30K 1 OAMH YaCTKOBUM PO3B'A30K CUCTEMU
JIHIAHUX PIBHSHb, BAKOPUCTOBYIOUYM MeTOA ["aycca (IT0CiiIo0BHOTO BUKIIFOUEHHS HEBIJTOMUX):

2X+3y+5z=10,

2x—-3y =4 S5X; — 7Xy +8X%3 +2X, =18,

{4x—53;/:10’; 0) 13+ 7y+4z=3 n) 4xi+5x§—7xz—3x::—5,
X+2y+22=3;
X +8X, +3X%3 +4X, =—2.
2%+ Xo —Xg + X4 =1, X, + X, — 3%, — X5 =1,
3% — 2X, +2X3 —8X, =2, X — Xy +2Xg — X4 =1,
) OXy + Xy — X3 +2X, =1, 8 4%, —2X, +6Xg +3X, —4X5 =2,

(12X — X + X3 — 3%, =4 2% +4Xy —2X3 +4X, — T X5 = 4.

2. JlocniaguTe Ha CYMICHICTB, 3HAWTH PO3B'SA30K CUCTEM JIiHIHHUX PIBHIHB 13 MPUKIALY 7, BHKO-
PHUCTOBYIOUH, KOJIU 11€ MOKJIMBO, popmynu Kpamepa.
3. Hocmautu cucTemMy B 3aJIe)KHOCTI BiJl TapaMeTpa:

X+y+Az=-1,
ax+4y=2, 3X+ 3y =2 +Kkx,
a ; 0 B) Y X+Ay+z=4,
Ox +ay =3. 7X+5y=1+Kky.
AX+y+z=—14%
s 2 9 1 5 2 1 3 2 1 2 0 00
4 07 00 1 02 00
7 10 12 13
8. O0UYHCIINTH BU3HAYHUKH: a) 11 3 1;6) 3 1 4 5 6[;81 0 0 2 0
1 2 3 7 4 1 00 0 2
4 4 5 6
3 04 00 0 01 11
-1 -1 .. -1 -1 0
2 2 2
-1 -1 .. -1 0 -1
4 3
-1 -1 .. 0 -1 -1
r) (mopsimok Bu3HauHwka N); )3 3 6 .. 3.
-1 0 .. -1 -1 -1
3 3 3 2n
o -1 .. -1 -1 -1

Mooynw 2. Bekmopuuil npocmip. Aneebpa mampuus

9. 3HaiTH BEKTOP X i3 PiBHSIHHS 201 +3a2-3a3+4as-3x=0, ne
o =13-421), a=3-L5-5L0), a=(2-L0L-3), a,=L2-12-).
10. ocniguT Ha JiHIAHY 3aJ€KHICTh BKa3aHy CHCTEMY BEKTOpiB. YoMy AOpPIBHIOE paHT i€l

cucteMu BekTOpiB? Bumucatu mpukiaa ii MakCUMaJIbHOI JIIHIMHO HE3aJeKHOI MiJICUCTEMU
(6a3u). BexTopu, siki HEe BXOJSATh 0 BUITHCAHOI 0a3u, BUPA3UTH uepe3 BEKTOpH 0asu.

a) o = (4,-2,6), a,=(6,-3,9);
6) oy =(2-341), a,=(4-232);
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B) oy = (1;-5,-2-4), @,=(-3212), a3=(2-15-1-2);
ooy =34-55-2), a,=15-234), a3=(2-1123), a,=@-7:4L-7).

11. 3naiiTh paHr MaTpuill METOJAOM OXOIUICHHS MIHOpIB a00 METOJOM eJEMEHTapHHUX
MIEPETBOPEHB:

1 2 3 45 2 -1 3 4 -5
13 -3 1 4 06 041 4 2 7 8 -7
|37 2 -1 11];6)|2 413 5|;:8|-6 4 -9 -2 3
2 4 5 -2 -3 135 2 4 3 2 4 1 -2
050 3 2 2 6 5 4 -3

111 27 44 40 55

3 2 11 20 64 21 40

D3 1 o1 sl %) -
3 1 15 13 —20 -13 24
2 2 0 1 46 45 -55 84

12. JIocaiguTh HA CyMICHICTh, 3HAUTH 3arajlbHUM PO3B'S30K 1 OJIMH YACTKOBUN PO3B'SI30K CHCTEMHU
JMIHIMHUX PIBHAHB 3a Jomomoror: 1) teopemu Kponekepa-Kamemni; 2) BUKOPHUCTOBYIOUH
3B’SI30K M1 PO3B’SI3KaMU HEOTHOPITHOI Ta MIPUETHAHOT OTHOPITHOT CUCTEM:

X +2X, — 3%, + 2X5 =1,

9%, —9X, + 6X5 —16X, + 2X5 = 25.

13. 3HaiiTu 3aradpbHUI PO3B'A30K Ta PyHIAMEHTAIBHY CUCTEMY PO3B'S3KiB CUCTEMH JIIHIMHUX Of-
HOPIJITHUX PIBHSIHB:

2% + Xy + X3+ X, =0,

X; — 2X, +3Xg —3X, + T X5 =1,

3% +4X, — X3 — X, =0, ~
a) 0) < X — X, —3X3 + X, — 3% =0,

5% —3X, +6X5 +3%X, =0;

14. JTocniautu Ha CyMICHICTh, 3HAWTH 3araJIbHUNA PO3B'SI30K 1 OJIMH YaCTKOBUM PO3B'SA30K CUCTEM
JTIHIAHUX PIBHAHB 13 NpukiaaiB 1 ta 12, BAKOPUCTOBYIOUM 3B’ 30K MIXK PO3B’SI3KaMU HEOJHO-
PiAHOI Ta pU€ETHAHOT OAHOPIAHOT CUCTEM.

2 -1

50 2 3

1 -2 5 3)|1 3 —
15. OGuucnutu:  a) : ;004 1 5 3

4 -1 -3 2)|2 O

31 -1 2
4 -2

) 106 (-1 2 3 -1 .

K Ma i a Tpa a i

B) J0OYTOK MaTpHII 5 11 4 Ha TPAHCIIOHOBaHY JIO Hel,

1 2
r) f(A),sxmo f(x)=x3—4x%+x-1, A:( ) J;
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2 -1 3

n) f(A),skmo f(x)= 2X3 ta A= 0 1 3].
X_
-2 -3 0
16. O6uncanTi 0O6epHEH] 10 MaTPHIlh (METOIOM anreOpaidyHUX TOTIOBHEHb Ta METOJOM CJIEMCH-
> 1 0 0 7 2 1 3 4
2 5 7 1 0 2 0 3
3 2 00
TapHuX neperBopens): A=6 3 4 |; B= 11 43 ; C={3 0 4 0 7
5 -2 -3 6 3 2 4 5
2 -2 2 3
51 2 2 3

17. Po3B's13atu cucTeMy JiHIHHUX PIBHSHb MATPHYHHM CIIOCOOOM: < 2% +3Xy + X3 = 2,
3% + Xy +2%3 =—1.

18.Po3B's13aT MaTpUUHI PIBHSIHHS:

1 2 -3 1 -3 0 , .
a)|3 2 —-4|-X=|10 2 7| 6)X-(5]:(_3].
2 -1 0 10 7 8

Mooyns 3. KomnnexcHi yucia

(2-3i)° — (L+i)*(5-i) 5 (A=Y .r)( 1 12015

(4-3i)2 —i1+2i)° '(_H@)ZS" —1+i/3

20. 3HaiiTi BC1 3HAUCHHS: &) \/m ; 0) m ; B) m ; T) m .

21. Poss'ssar pisnsmms: a) 2> =5-12i; 6)| z|+z2=8+4i; ») 2 -5z+4+10i =0,
(1-21)z; +(2-1)z, =1-3i,

(-i+D)z, - (1+2)z, =-1-1.

19. O0uncauTH: a)

22. Po3B's3aTu cucTeMy pPiBHSIHb {

23. 300pa3uTu Ha KOMIUIEKCHIN TUTONTUHI TOYKU Z , SIKi 32/I0BOJIBHSIIOTH YMOBH:
. T V4 2
a)1<|z2-1+2i|<2; 6) —ESargz <§; B) Rez=Imz-3; r) (Rez)"-5=Imz.

24, BUKOPHCTOBYIOUM KOMIUIEKCHI YKMcIIa, 300pa3suTH y BUIIAAI MHOro4IeHa Big SIN Xta COS X
¢ynkuii: a) SIN6X; 6) SIN7X; r) COS6X; r) COS7X.
25. BunucaTu BCl KOpeHi Ta Bl MEepBICHI KOpeHi 12-To cTeneHs 3 OJJMHUILI.

II CEMECTP
Moodyaw 4. Munozounenu 6i0 00Hi€i 3MIHHOI, IX KOpeHI
1. MuorouleHs Bia onaHi€i 3MiHHOI. JlogaBaHHs, BiIHIMAHHS Ta MHOXCHHS MHOTOYJICHIB.
BmactuBocTi mux miu.
2. Hinenns mHorouwieHiB. Teopema npo JiJIeHHS MHOTOYJIEHIB 3 OCTayero.
[MoxipHICTE MHOTOWIEHIB. Bi1acTHBOCTI HOIIIBHOCTI.
4. JlimpbHMKH MHOTOWIeHa. CHibHI AUILHUKU IBOX MHOTOYICHIB. HalO1mbIuii CiIbHAMN A11b-

w
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o

12.
13.
14.
15.
16.

17.
18.

19.

20.

HUK JIBOX MHOTOWIeHiB. AnropuTt™m EBkiiga. 3ayBaxkenns npo HCJI ki1bKOX MHOTOYJIEHIB.
Haiimenmie crninbHe KpaTHe OBOX MHorowieHiB. 3ayBaxeHHs npo HCK kinbkox MHOTO-
YJICHIB.

3BIiJHI Ta HE3BI1/IHI MHOTOYJICHU HAJl TTOJIEM. 3BIHICTh MOJIHOMIB: HaJ MOJIEM palliOHATbHUX
YrCell; HaJ MOJIEM KOMIUIEKCHUX YHCEl.

Anrebpaiuni 1pobu (IpoboBo-parionanbHi GyHkuii). Jlii Hax HUMU. BaacTuBocTi nux .
[TpaBuibHI, HENpaBUIIbHI, CKOPOTHI Ta HECKOPOTHI anre0paiuHi Jpoou.

[TpocTi npo6u 1-ro Ta 2-ro Tumy. OCHOBHA Teopema Mpo aiaredpaiuHi Jpoou.

. Kopias muorounena. Teopema be3y. KpaTHi kopeHi.
.Cxema T'opHepa Ta i1 3acTOCyBaHHS: 1O 3HAXOJKEHHS 3HAYEHHS MHOTOWIEHAa Ta HOTO

NOXIJIHUX B TOYI, JO pO3KJIaAy MHOTOWICHA 3a CTEMNCHSAMHU (X-a); 10 BCTaHOBJICHHS
KpPaTHOCTI KOpEHs.

OcHoBHa Teopema anredpu (OTA) npo icHyBaHHSI KOPEHIB MHOTOWJICHA B1Jl OJIHI€T 3MIHHOI.
Hacninok 3 OTA npo po3kiiag MHOTOUYIEHa HA MHOKHUKH.

Hacninok 3 OTA: ¢popmynu Biera.

Hacninok 3 OTA npo 3agaHHsi MHOTOYJIEHA CBOIMM 3HAUYEHHSMHU B JIEKIIBKOX TOYKAX; IHTEP-
noJisiniiHa popmyna Jlarpanxa.

(Ha npaxmuyi) AnreOpaiuHi METOIW 3HAXO/KCHHS KOPEHIB MHOTOWICHIB depe3 iX
koedimientu. @opmynu Kapnano. Meton @eppapi.

3HaXOKEHHS palllOHATbHUX KOPEHIB MHOTOWICHIB 3 pallloHATbHUMH KOE(IllIEHTaMHU.
O3znauenHst Ta GopMyau Jisi OOYUCICHHSI BEPXHBOI Ta HUKHBOI MEX JOJIaTHUX 1 BEPXHBOT
Ta HIKHBOI MK BiJI'€MHMX KOPEHIB MHOTOYJICHA BiJ OJTHI€T 3MIHHO].

Cucrema muorousneniB lItypma. Teopema IllTypma mpo KibKICTh Ha BiAPI3KY KOPEHIB
MHOTOYJICHA 3 JIUCHUMHU KOoe(DillieHTaMHu.

(camocminino) Teopemu brogano-®yp’e Ta [lekapra mpo KiIbKICTh Ha BIPI3KY KOPCHIB
MHOT'OUJICHA 3 JIHCHUMH KoeDilieHTaMHu.

Mooyav 5. Mnoecounenu 6io oexinvkox 3minnux. Keaopamuuni gpopmu

21.

22.

23.
24.

25.

26.

217.

28.

29.

30.

31.

OnHOYJICH, MHOTOYJICH BiJ ASKUILKOX 3MIHHHUX HaJ JEeSKUM moJsieM. J[ii HaJl MHOTrOwIeHAMH
Ta X BIIACTUBOCTI.

Cremninp MHoOroujieHa Bix OaraTthox 3MiHHUX. JlekcukorpadiuHuii 3amuc MHOTOYJICHA.
Crapmmii 4ieH MHOTOWICHA.

Teopema npo crapiimii uieH 100yTKy MHOTOWIEHIB Bijl 6ararbox 3MiHHUX.

Cumerpuuni MHorouseHU. O3HaueHHS Ta BJIACTUBOCTI. EnemeHTapHi CUMETpUYHI MHO-
TOYJICHH.

OcHoBHa Teopema Mpo CUMETPUYHI MHOTOUJIEHHU Ta HACIIAKHU 3 HEl.

CreneHeBi cyMH Ta CUMETPUYHI palioHalIbHI Apoou (Ha npaxmuyi).

KBanpatnuna ¢opma. [lilicna Ta xomruiekcHa kBajapaTtuuHi popmu. KaHoHiunuii Ta HOp-
MaJbHUM BUIJISAM  KBaapaTuyHoi ¢opmu. HeBupomxeHe JiHINHE MEpETBOPEHHS
KBaJPaTUYIHOI (POPMHU.

Teopema Jlarpana mpo iCHyBaHHS HEBUPOKEHOTO JIIHIHHOTO MEPETBOPEHHS, sIKE MPUBO-
JUTH KBaIpaTHYHy (OPMY 10 KAHOHIYHOTO BUTIISY.

Panr, curnarypa, 1ogaTHU Ta BiJl'€eMHUM 1HJIEKCHU 1HEPIlii. 3akoH iHepIii. EKBiBaJIeHTHICTh
KBagpaTnIHUX Gopm. Kiiacu ekBiBaJIeHTHOCTI.

JlonatHo Bu3HaueHa KBajapatuyHa ¢opma. O3HaueHHs Ta BiacTuBocTi. Kpurepiit Cuib-
BECTpa.

KBagpatnuni ¢opmu, mo poO3KIATAIOTECS HAa JOOYTOK JiHIHHUX (GOopM — KpuTepiid pos-
KJIany.
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Mooynw 6. Jliniini npocmopu. Jlinitini onepamopu

32

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

ol.

52.

53.
54,

55.

56.

S7.

. Jliniitauit mpoctip. O3HaYeHHS Ta aKCIOMH.

[3oMopdi3m niHiIltHUX TpocTopiB. O3HAUYECHHS Ta BJIACTUBOCTI.

CkiHYeHHOBUMIpHHUI NiHIMHUN TipocTip. ba3uc. Po3mipHicTs mpocTopy.

KoopaunaTtu BekTopa B 1aHOMY Oa3uci.

3B'130K MK 0azamu. Matpuiis nepexoay Bif 0a3u g0 6a3u.

3B'A30K MIXK KOOpJAMHATaMU BEKTOpa B pI3HUX Oa3ucax.

[TixmpocTopy JAIHIHHOTO MPOCTOPY.

JliniitHa 000JI0HKA, HATATHYTA HA CHCTEMY BEKTOPIB.

Cyma Ta mepeTHH HIANpPOCTOPIB JIIHIMHOrO mpocTopy. Teopema mpo 3B'I30K MIX pPO3-
MIPHOCTSIMU CYMH Ta [IEPETUHY MIJIPOCTOPIB JIIHIHHOTO IPOCTOPY.

JliHiifHU# omepaTtop, 03HAUEHHS Ta BJIACTUBOCTI. MaTpHIl JIHIMHOTO omepaTtopa B ACSIKOMY
0asmuci.

Koopaunatu o6pasy BekTopa.

3B'130K MI>K MaTPHISIMU JIIHIMHOTO orepaTopa B pi3HUX Oa3ucax.

O6uacTh 3Ha4YEHBb Ta AIPO JIIHIKHOTO ornepaTtopa. Panr Ta nedekr NniHiifHOTO onepaTopa, Te-
opema Mmpo 3B'I30K MK HUMHU.

HesupoxeHuit niniiHuit onepatop. Moro BracTHBOCT.

XapakTepuCTHUHA MATPHIIsl, XapaKTEPUCTUYHUN MHOTOYJICH, XapaKTEPUCTUYHE PIBHSHHS Ta
XapaKTePUCTUYHI KOPEHI MaTPHUIIl JIIHIHHOTO ONepaTopa.

Briacuuii BekTOp Ta BIacHE 3HA4YCHHS JIHIHHOTO omeparopa. Teopema Mpo 3B'SI30K Xapak-
TEPUCTUYHUX KOPEHIB JIIHIKHOTO orepaTopa 3 HOro BIaCHUMH 3HAYCHHSIMH.

JliHiiHMH orepaTop 3 TPOCTUM CIIEKTPOM.

CkangapHuii 100yTOK BEKTOpIB JiHIMHOro mpoctopy. BractuBocti. EBKIIIIB BEKTOpHMIA
POCTIp.

OpTOroHaNBHICTh €NEMEHTIB (BEKTOPIB) €BKIIIO0BOro mpoctopy. Joexkuna Bektopa. Kyt
MIDK BEKTOPaMH.

OptoronajgpbHa cHCTEMa €IEMEHTIB (BEKTOPIB) €BKIiOBOro mpoctopy. Ilporec
oproroHamizaiii. HopmyBanHsi BekTOpiB. OpTOHOPMOBaH1 CUCTEMU BEKTOPIB.
OpTtoroHanpHe JIOTIOBHEHHS Ta OPTOTOHAbHA TMPOEKIlS BEKTOpa HA MIAMPOCTIp B
€BKJI1JIOBOMY ITPOCTOPI.

[30oMop(hi3m eBKITITOBUX MTPOCTOPIB.

OproroHanpHUIl oOmepaTrop €eBKIIJOBOrO MPOCTOPY, Horo BiacTuBocTi. OpTOroHagbHa
MaTpHls, ii BIACTUBOCTI.

CuMeTpUYHUN OlepaTopy €BKJIIJOBOTO MPOCTOPY, WOro BiactuBocTi. CHMETpUYHA Mart-
puIls, ii BIaCTUBOCTI.

IcHyBaHHSI HEBHPOJKEHOTO OPTOTOHAJIBHOTO IEPETBOPEHHS HEBIIOMHX, SIK€ MPHUBOIUTDH
JIHCHY KBaApaTUYHy (popMy 10 KAHOHIYHOTO BUTJISINY. 3BEJIEHHS JBOX KBaAPaTUYHUX (popm
70 KAHOHIYHOTO BHIVISIY 32 JIOIIOMOTOK OJHOTO HEBUPOIKEHOTO TEePEeTBOPEHHS
HEB1OMHUX.

3Be/IeHHS 3aralbHOTO PIBHSHHS MOBEPXHI 2-TO TMOPSAKY B TPHOXBHUMIPHOMY €BKIIiIOBOMY
MPOCTOPI 1O KAHOHIYHOTO BUTIIALY (HA MPAKTHIL).

Ilepenik munosux 3adau

Mooynws 4. MHozcounenu 8i0 0OHi€l 3MIHHOI, iX KOpeHi

1.

2.

3a monomoror anroputMy EBKIia oOUMCIUTH HAWOUIBIINKN CIUIBHUN AUIBHUK MHOTOYJIS-
) 3

HiB f(X)=x"+2x*+2x*+2x+2 1a Qg(X)=X +X+2.

3HaWTH HAHOUIBIINHI CIIUIBHUN OUIBHUK MHOTOYJIEHIB
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10.

11.

12.

13.

14.

15.

f(x)=(x=1)°(x+2)*(x=3)(x+4) ta g(X) = (X=2)*(x+2)(x+5).
Jnst muorownenis T (X) =X +2x3—=x*—=4x-2 1a g(X)=x" +x* =x* —=2Xx -2 1o-
6yaysaru muorounesu U(X) ta V(X), siki 3aJ0BOJIBHAIOTH PiBHICTH

F(x)-u(x) +9(x)-v(x) =d(x), ne d(x) = HCJ (f (x),g(x)).
BUKOPHUCTOBYIOUH: a) airopuT™M EBKiifa; 0) METOI HEBU3HAUEHUX KOE(ILIE€HTIB.
Poskmnactu Ha cymy npocTimux apo6iB I 1 II Tumy npib6:

x*—3x+1 2x% —3x* +1 2x° —1
Y -2 +D) ) e " X+ 22 D)X=
Posuimntu muorouten T (X) =2x>—5x®—8X 3 ocraueio na (X—X,) Ta obumcruTH
snavenns f (X)), axmo: a) X, =—3; 6) X, =1+1.

3uaittu 3navenns muorowrena T (X) =3x* —2ix® + x* + (1—i)X— 2i npu:
a) X=-1; 0) X=1-2i.
Kopuctyiounch cxemoro IlopHepa, poskiactu 3a cremensmu  (X+1)  mHorowen
f(x)=x*+2x>-3x* —4x+1.
Bunucaru 3nauenns muorowrtena 1 (X) =X —4x® +6x* —8x+10 Ta Bcix iHoro moxiz-
HUX 1pu X, = 2.
. . 5 2
3HalTH 3HAYCHHS I KoedilieHTa A Tak, mo0 MHOro4JeH f(X) =X’ —AX" = AX+1 maB
quciio X, = —1 xopenem He HUXKYE APYTOi KPATHOCTI.
*JloBecTH, 1m0 MHOrousieH f (X) = X" —nx"? + X" —1 mae ancro Xy = 1 tpukparnum
KOpEHEM.
YoMy TOPIiBHIOE KPaTHICTh KopeHst X, = —1 mnst MHOro4neHa
f(x)=3x"+2x*+x*> -10x—82
[ToOyayBaT MHOTOUJIEH YETBEPTOIO CTEMEHs 31 CTapIIUM Koe(ilieHToM 1, skuid Mae:
a)kopeni 1, 2, —3, —4;
6) TPUKpaTHUI KOPiHb —1 Ta MpOCTHii KOPiHb | ;
B) milicHi koedinienTn Ta kopeni 2—1 ta 1+ 2I.

3HANTH MHOTOYJIEH HAMMEHIIIOTO CTENEHS 3a TAOJIHUIIECI0 MOT0 3HAYECHb:

X | -1 01 2 3
f()/ 6 5 0 3 2
3HaiTH parioHalbHI KOPEH1 MHOTOYJIeHA:
a) T(x)=3x"-8x>—6x*+8x+3; 6) f(x)=2x"—x>-14x* +19x—6;
B) f(X)=3x*+17x* +27x* +7x—6.
BuxopucrtoBytoun teopemy llITypma, BijoKkpeMHUTH JiIHCHI KOPEHI MHOTOUJICHA:

a) T(X)=x>+3x*-6x+1; 6) f(x)=x>-3x-1.

Mooynb 5. Mnoeounenu 6io 6azamvox 3minnux. Keaopamuuni goopmu

16.

2
Bupasutu muorownen F (X, X,,X;) = (X12 + X5+ X5 ) — X, — X5 — X uepes eneMeHTapHi
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17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

217.

CI/IMeTpI/I‘IHi MHOTI'OYJICHH.
OOuUMCIUTH 3HAYCHHS MHOTOWJICHA

3 3 3
F O %00 X) =X (X, +Xg) 4 X5 (X +X5) + X5 (% +X,)
Biz kopeHiB pibHsHHEA X° — X2 —4X+1=0 (He 06UHCTIOI0UN 1HX KOPEHiB).

OGYHCINTH 3HAYEHHS CUMETPUYHOTO MHOrowieHa F (X, y) =x>+ y3 +12Xy Bix xopenis

piBasnHst 2X° +5X —4 =0 (e 06YHCTIO0UHN HX KOPEHB).
OGuucutn 2X; + 2X; +2X; —3X, —3X, — 3X,, AKIIO BioMO, m0 Xy, X,, X € KOpeHs-
mu pisusana X —4X° +3x—-11=0.
3HaliTH CyMy KBajpaTiB KopeHis pisnsHus X° +2X—3=0.
3HalTH paHT, TOJAaTHUN Ta BIJ €MHUN 1HACKCH 1HEPIIil, CHTHATYpy KBaJapaTUIHOI GopMH: a)
2 2 2 :
f (XX, Xg) = 2% — 2% Xg — X5 —3X3 — X X, +4X, X35
6) T (Xys Xy Xg) = X2+ 2X5 + X5 + 2X Xy + AX, Xg + 2%, Xy
B) T(X, Xy, X3) = X + X5 + X2 4+ 4XX, +4X X5 +4X, Xs.
Mertomom Jlarpamska 3BecTd KBagpatuuny dopmy | = X Xy + Xy X5 — X3X, + X4 X 10 KaHO-
HIYHOTO (HOpPMaJbHOTO) BUTJISAY. Bumucatu JiHiliHE HEBHPOIKCHE IMEPETBOPCHHS, SKE
NPUBOAMTH 110 (GOpMYy 10 KaHOHIYHOTO (HOPMAJIBHOTO) BHUTIIALY. YoMy HOpPiBHIOE
curnarypa popmu?
3HaliTH KaHOHiUHMI BUIJISAN KBadpaTHunoi dopmm [ =X X, +2X, X3 —3X;X,. Uu € s

dbopma 10aTHO BU3HAYCHOIO?
3HaWTH HOPMaJIbHUW BUTJIS]] T IEPETBOPEHHS, SIKE TPUBOAUTD 10 ILOTO BUTJIAAY JJIsI KBA-

paruunoi hopmu: a) f (Xl, X5, X3, X4) =X X, + X5 X5 — X5 Xy ;
6) T (X0 Xy X3) = X7+ XXy + XoXgi  B) (X, X0, X5) = XXy + AX Xg + AXXs.
3HaliTH BCi 3HAYEHHs IapamMeTpa A , IpU SKUX KBaJapaTuuHa Gpopma
2,42 2
f (XX, X3) =4X + X5 +5X5 +2AX X, — 2% X5 +4X, %,
€ 10JJaTHO BU3HAYECHOIO.
3’sicyBaTH, IpU SKOMY 3HayeHHi A KBaapaTtuyHa Gopma
2 2 2

f =X +2AXX, +2X X3 +4X;, +4X5 +2X, %,

pO3MaiaeThes Ha TOOYTOK KOMITIEKCHUX (MIHCHUX™) MHIMHUX (POpM.

Yu € exBiBaieHTHUMH KBaapatnuni popmu f, = X12 + X22 + Xg +4X X, — 2% X5 Ta

f, = 4X12 + X§ + 4X X5 + 2X, X5 Haj nonem JicHuX yncen?

Mooynw 6. Jlinitini npocmopu. Jlinitini onepamopu

28.

29.

30.

JloBecTH, IO CYKYNHICTh YCiX BEKTOPIB-PSAKIB JOBXHUHHU 5, y SKHX Ipyra KOOpAHWHATA Y
TpH pasu OULTbIIA 32 OCTAHHIO, YTBOPIOE IIMCHUIA JMHIHHUMI MpocTip. 3HAWTH AeaKuil 6a3uc i

KOOPJMHATHU BEKTOpa a = (l, -6,4,1, —2) y BUOpaHOMy 0a3HCi.

JloBecTH, 0 CYKYIHICTh BCIX CHMETPHYHUX MAaTpuilb N-ro MOPSAKY 3 MIHCHAUMH €IeMEH-
TaMU YTBOPIOE IACHUN JHIKHUN MpoCTip. 3HANTH HOT0 pO3MIPHICTh Ta BUMKUCATH MPUKJIIA]]
0a3u.

JloBecTH, 10 MHOXKHHA MaTPUIb TPETHOTO (YETBEPTOTO) MOPSAKY, CAMETPUYHUX Bi1THOCHO
000X miaroHaiei, 3 AICHUMH €JI€MEHTaMH, YTBOPIOE MIHCHHUM JiIHIHHUN MPOCTip. 3HANTH
TOBITLHUN 0a3HC 1 pO3MIPHICTH IIOTO MPOCTOPY.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

VY niiicHOMY JIIHIHHOMY MPOCTOP1 MHOTOUJICHIB BiJl X CTEINEHs HE BHINE 3 3HAUTHU MATPHITIO

nepexony Bix Gasucy € =1, &, =X—4, e, =(x—4)*, e, =(X—4)* xo Gasucy €] =1,
r_ r 2 r 3

e, =X, 6,=X", € =X,

V' nilicHOMy JHIMHOMY IIPOCTOpI 3HaWTH MATPHULIO Iepexony Bin Oasucy €, €,, €5, €,

no Gasucy: a) €,, €;, €,, €;0) € +6€,, & +€;, €;+€,, €, +€,.

Mepexonatucs, mo muorowtenn 1, X—2, (Xx—2)°, (x=2)°, (x—2)* yrsoprorots

0a3uc y JHIHHOMY TIPOCTOPI MHOTOYICHIB CTETeHs He BHIe 4. 3HAWTH KOOPAMHATH MHO-

rounena T (X) =—-2X* +12x* —3X+ 2 y npomy Gasuci.

JloBecTH, mo koxkHa 3 cucteM Bektopi & =(3;2), e, =(5;3) ta e =(1;,2), e; =(-2;1)
e 6asucom miniiinoro npoctopy V,. 3HaliTH 3B’430K MiK KOOPJMHATAMH OJHOTO i TOTO %k

BEKTOpa BIIHOCHO LIUX 0a3UCIB.
3HalWTH PO3MIPHICTH CYMHU | MEpPETHHY JIHIMHUX TIAMPOCTOPIB, HATATHYTUX HAa CHUCTEMH

sexktopip & = (2,-1, 3;1), a, =1 0;,0;1), a, = (L-1 3; 0)

rabpb =(2,5%53), b, =(2-131, b, =(3 -2 6 1).
Hexaii ¢¢ — onepaTtop audepeHIII0BaHHA Y TIHIKHOMY IIPOCTOP1 MHOTOYJICHIB CTEIIEHS HE
Bumie 2 (To6To ans nosinbHOro MHorowtena f(X): (p( f (X)) = f'(X)). 3naiiT matpuiO
1boro oneparopa y 6asuci € (X) =1+ X, €,(X) = X+ 2x°, e;(x) =3x* —1.

VY pificHomy JiHiIHOMY TIpocTOpi MHOTowIeHiB f(X) cTenens He Buie 4 3a7aHO OmepaTop
@ T(X)>3F'(X)+2f"(X). Josectu, mo ueit oneparop miniitHuil i 3HANHTH Horo MaT-

pumio B 6a3i € =1, €, =X, €, = X2, e, = x3, e = x4

3amaHo jificHuil niniHMI npoctip V = {a: (al,az,a3)| oy, 0,0, ER} i omeparop
p:a—>pa)= (a2 +a5,00— a3, 204+, —053). JoBecty, o (p — mniHIiHKI onepa-
Top i 3HaiiTh #oro Matpumio B 6asuci € =(1; 1 1), e,=(1 2, 1), e,=(1 1; 2).

a b
3HalTU MaTpuLio oneparopa @ . X > X ( dj (a,b,c,d € R) y npocropi matpurs
C

1 0
JPYroro MOpsiAKY 3 AiCHUMHE eneMeHTamu y Oasuci Eqq = ( :

00
0 1 00 0 O
E12:O O’E21=1 O’E22=0 11

Jliniitauit omepatop @ y 6asi & =(1,2,1), a, =(L,1,-2), a; =(2,1,1) samano marpu-

1 -1 O
mero A=|0 1 —2 |.3naiite MaTpuo mporo omeparopa B 6asuci B = (—2,-1,-3),
0O 2 1

b, =(-11,2), b, = (3,-1,-1).

3HaliTH sApo Ta 00pa3 JIHIMHOTO omneparopa, 3aJlaHOro B JACSKOMY 0a3uci MaTpHUIICIO
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42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

1 3 -3

A=| -2 —6 13 |.Yomy nopiBHIo€ paHr Ta aedeKT LLOro onepaTopa’?
-1 -3 10

3nHaiiTu 00pas3 1 s,Apo JIHIHHOTO omepaTopa:

a) p(F(x))=fF(x+D) = F(x), e F(X)=agx" +ax" " +..+a,;

6) (Xg; X905 X3) > (Xg; X905 Xg + Xo + X3).

3HalTH BJIAacHI 3HAUY€HHS Ta BJIACHI BEKTOPU JIIHIMHUX ONEpaTopiB, L0 33JAI0ThCS B JESKO-
My 0a3Hci MaTpULEIO:

1 0 0O
2 5 -1 7 -8 4
0 00O
A=-1 -3 0 |; B= : C=|-8 7 -4].
1 0 0 O
2 3 -2 4 4 1
0 00 1

VY nificHoMY JIiHIHHOMY TTPOCTOPiI MHOTOWIEHIB BiJf X CTENeHs He BHUIE 3 BBEICHO CKAJISP-
1

HE MHOYKEHHS 3a TIPABHJIOM ( f,(x), f, (X)) = I f,(x)- f,(x)dx. Oproronanisysaru cucre-
x|

my muorowtenis N (X) =1, h,(X) =X, hy(X) = X2, h,(x) = X2,

3acToCyBaBIIM MPOLIEC OPTOroHami3allii, MoOyayBaTH OPTOTOHAIBHHUMN 0a3ucC MiAMNPOCTOPY

L, sxuii € minilfHOX 060JIOHKOK BEKTOPIB

a =(213-1), a,=(7,43-3), a,=(11-6,0), a,=(57,78).

3naiitu 6asuc npocropy E;, skuil cknamaeThes 3 0pTOHOPMOBAaHHX BIACHUX BEKTOPIB OIle-

0 4 0
patopa ¢, 3amaHoro B geskomy Gasuci marpunero A=1 -4 0 | Sxuit Burasg ma-
1 -2 -3

THUME MaTpHIA Olleparopa (P y 3HalneHOMY Oa3uci?

3HaiTH  OPTOHOPMOBaHUW 0a3uc JIIHIAHOI OOOJIOHKM, HATATHYTOI Ha BEKTOpHU
a=(-1,2111),a,=(2-21-2-1),a,=(0,-1,-1,-1,3), a,=(1,0,0,0,-1).
Tlonosrury sextopu & =(1,11), &, =(1,—2,1) no oproronamsoro Gasucy eskizosoro

npoctopy. [loGymyBaTu BiNOBIAHUIT OPTOHOPMOBAHUH Oa3uC.
3HAWTH OPTOTOHATBHE TIEPETBOPCHHS, SIKE KBaJIpaTHUHy GopMy

f (X, %Xy, X5) = 7% +TX5 4+ X2 —16X%,X, +8X,X; —8X,X, 3BOIUTH 10 TONOBHHX OCEi.
3HalTH KAaHOHIYHUHN BUTIIA, 10 SIKOTO 3BOJIUTHCS KBaJpaTH4Ha popma
_ay2 2

f (X, X, X3) =3X5 +3X35 + 4% X, +4X X3 —2X,Xs
OpPTOrOHAJIBHUM MEPETBOPEHHAM 3MIHHHUX, HE 3HAXOYH LIbOTO IEPETBOPEHHS.
3BecTH JIB1 KBaApaTuyHi GopMu

_ _ 2 2

JI0 KAHOHIYHOI'O BUIJISAY 3a JONOMOTIOI0 OJHOIO JIIHIHHOTO HEBUPOIKEHOIO MEePETBOPEHHS
3MIHHUX.
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NEPE3APAXYBAHHS PE3YJbTATIB HE®@OPMAJIbHOI OCBITH

3apaxyBaHHsI pe3yJbTaTiB HE(POPMAIbHOI OCBITH MPOBOAMTHCA y BIAMOBITHOCTI A0

"Ilopsnky Bu3HaHHS y YepHIBENbKOMY HalllOHAIBHOMY YHiBepcuTeTl imeHi FOpis

depKOBUYA PE3YNIbTATIB HaBYaHHS, 3700yTHUX HUIIXOM HedopMmaiabHOI Ta/ado iHdop-

MajbHOI ocBITH" (3aTBepmkeHo Buenotro pagoro UHY mporokon Ne 16 Bix 25 nucromana
2024 p.)

https://www.chnu.edu.ua/media/4g5fzssb/poriadok-vyznannia-rezultativ-navchannia-

zdobutykh-shliakhom-neformalnoi-ta-abo-informalnoi-osvity.pdf.
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