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BCTYII

[Tporpama naByanpHOi mucuuiuiian  «TEOPISA OIIEPATOPIB» ckianeHa BiANOBiAHO 10
OCBITHBO-TIPO(ECiitHOI MporpamMu MiATOTOBKH OaKaJaBp

cnerianbHOocTi 111 - MaTemaTuka

OCBITHs IporpamMa «MaTteMaTHKa»

1. Onuc HaBYAJILHOI AUCHUILIIHA

1.1. MeTor BUKIJIAaJaHHS HaBYAJIbHOI AUCIUIUIIHK € O3HAMOMJICHHS MalOyTHiX OakamaBpiB 3i
CHEKTPAIBHOIO TEOpi€r0 0OMeXeHHuX onepaTopis B ['11bOepTOBOMY IIpOocTOpi

1.2. OCHOBHMMH 3aBJIaHHSIMU BHBUCHHS JAWCIHILIIHU € ONaHyBaHHSI MalOyTHIMH OakajaBpamu
OCHOBHMMH METOJaMHU JIOCIIIJUKCHHSI OOMEXKEHHX OIEepaTopiB, BKIIIOYAIOYH JTOCIIHKCHHS
CIIEKTPY TEOpeMy Ui OOMEKEHHX CaMOCHPSDKHHUX OreparopiB Ta Teopito dpenronbpma s
KOMIIAaKTHUX OTIEPATOPIB.

1.3. KinbkicTs kpeauTiB — 4

1.4. 3aranpHa KiIbKICTE rogua — 120

1.5. XapakTepucTrKa HaBYAIbHOT TUCIUTUTIHHA

3a BUOOpOM

Jlenna popma HaBUaHHS 3aouHa (AucraHuiiHa) popmMa HaBUAHHS
Pix miarotoBku
3-ii
Cemectp
6-i
Jlexii
32 roa.
IIpakTnyHi, ceMiHapCbK1 3aHATTS
32 ron.
JlaGopaTtopHi 3aHATTA
CamocriitHa po6oTa
56 roa.

y TOMY YHCIIi IHIUBIyanbHi 3aBJaHHS




1.6. 3amianoBaHi pe3yabTaTH HaBYaHHS:

3naTm:
O3HA4YEHHS Ta FOJOBHI BIACTHBOCTI KOMIIAKTHUX Ta OOMEKEHHU3 CaMOCIIPSDKHUX ONEpaTopiB
METOAM JAOCHIHKEHHS CIIEKTPY KOMITAKTHUX OIIEPaTOPiB;

METOAM TOOYAOBH CHEKTPAIBHOTO PO3KIAJaHHA JUISI OOMEXEHHMX CaMOCHPSIKHHUX
OTIepaToPiB;

MeTOoI1 MO0y JOBU CIIEKTPAILHOTO PO3KIIAIaHH U1l YHITAPHUX ONEpaTopiB.

N
[
[

O OO

Ymitu:

KOpPHUCTYyBaTHUCs TeopeMamu Opearoapma sl KOMIAKTHHX ONIEpPaTopiB

OyIyBaTH CIIEKTpalibHE PO3KIIAIaHHs 1T OOMEKEHUX CAMOCIIPSHKHUX OIEPATOPIB;
OyIyBaTH CIieKTpalibHE PO3KIIaJaHHs AJIsl YHITAPHUX ONEepaTopiB.

2. TeMaTHYHUI IVIAH HABYAJBbHOI JUCIUILIIHA

Po3ain 1. OcHoBHi Biactusocti npocropy I'inboepra.

0

Tema 1. bazosi sioomocmi npo npocmip I'inebepma.

[Mpuknaau miHIKHUX TpocTopiB. CKaISpHUI 10OYTOK BEKTOPIB Ta BiAMOBIAHA
tonojorus y mpoctopi. [loBHi Ta HenmoBHi poctopu. HepiBnicts Ko,
OpronopmoBanuii 6azic y rinboeproBomy mpoctopi. CenapabemnbHi Ta
HecenapabenbHi mpocTopu. [Tpukiaau. [3oMopdHICTh cernmapadeTbHUX MPOCTOPIB.
Tema 2. Posknadanmsa no opmoz2ouansHomy 6aszicy.

Pamn @yp’e. Enunicts po3knananus y pag @yp’e. Hepisaicts beccerns. PiBHicTh
[TapceBans. Merox ['pamma-IlImMinTa opToronamizaiii CHCTEMH He3aJlEKHIX
BEKTOPIB.

Tema 3. ['eomempis 2inbbepmosozo npocmopy

Bincrasp BiJf TOUKH A0 OMYKJIO 3aMKHYTOi MHOXHHHM. OpTOrOHaNbHE T0MOBHEHHS
3aMKHYTOTO MiApocTopy. Po3kiiaganHs mpocTopy B OPTOTOHAIBHY CyMY.

Tema 4. Jlinivuni ¢pynkyiananu 6 cinebepmogomy npocmopi. TIOHATTS mpo TiHINHUN
¢yukuianan. Teopema Pica Ta 3aranbHuil BUTIIA JIIHIKHOTO HETIEPEPBHOTO
dbyHKIIaHATY.

Tema 5. binieiuini ¢pynxyiananu ma xeaopamuuni gpopmu.

BnactuBocti GuiHIIHOTO 00MexeHoro (yHKIIaHaly. 3araJbHUN BUTIIA OUTIHIHHOTO
oOmesxeHoro ¢yHkiiaHany. KBagpatuusi ¢popMu Ta iX 3B’ 430K 3 OUTIHIHHUMHU
oOMexeHoro ¢yHkuiaHanamu. [To3utusH1 kBajgpatuuHi popmu. HepiBHOCTI 17151
CaMOCTIPSKHUX OIepaTopiB.

Po3nin 2. KomnakTHi oneparopu y riib0epToBoMy NpocTOpi.

[]

Tema 6. [lonamms komnakmno2o onepamopa
O3HaueHHs KOMITATHOTO OIepaTopy Ta HOro OCHOBHI BIACTUBOCTI. 301KHICTh
MOCIIJOBHOCTEH KOMITAKTHUX OIEpaTopiB.

Tema 7. Pezonveenma onepamopy ma 1io2o cnekmp.

O3HaueHHsI pe30JbBEHTH Ta il OCHOBHI BIACTUBOCTI. Pe301pBEeHTHA MHOKHHA
oneparopy Ta Horo CHeKTp.

Tema 8. Teopis @pedzonrvmy kKomMnakmuux onepamopis.

JoBenennss Teopem @DpenroabMmy Il KOMIAKTHUX omeparopiB. CrnekTpanbHe
PO3KJIaIaHHS TSI CAMOCTIPSHKHUX KOMITAKTHUX OMEPATOPIB.



1 Tema 9. 3acmocysanns meopem @pedzonbmy 6 meopii iHmMe2arbHUX PiGHsHb.
[HTerpanbHi piBHSAHHS NEPIIOTO Ta Apyroro poay. PiBusuus Bansreppa. O3naku
KOMITAKTHOCTI 1HTETpajIbHUX OMEPaTOPiB 3 HEOOMEKCHUMHU SAPAMH.

Teopema €TMHOCTI.

Po3ain 3. CnekrpajbHa TeopemMa IJisi O0MeKEHHX CAMOCHPSI)KHUX Ta YHITApHHX
oneparopis.

1 Tema 10. I1lo6yoosa ¢pynxyiii 8i0 camoCnpasCHUux 0OMeHCeHUx onepamopis.
MOHOTOHHI TIOCIIJOBHOCTI omeparopiB Ta ix 30ikHICTh. [ToOymoBa ¢yHKIMiH, 10 €
IPaHUISIMUMOHOTOHHO CHaIHUX MOCIIIOBHOCTEN MOJIHOMIB.

] Tema 11. CnexmpanvHe po3KkiadanHsL 051 CAMOCHPAHCHUXI.

[TobynoBa crnekTpalibHUX TpoekTopiB. CHekTpasbHa Mipa Ta ii BIACTHBOCTI.
CrnektpanbHe 300pa)KeHHSI CAMOCIPSIKHOTO OIepaTopy

"1 Tema 12. Cnekmpanvra meopis yHimapHux onepamopis.

@ynK1iil Big yHiTapHUX oniepaTopiB. CrieKTpalibHi MPOEKTOPH Ta CIIEPKTPAIbHE
300paK€HHS YHITAPHOTO OIepaTopy

3. CTpyKTypa HABYAJBHOI IMCHMILTiHN

KinpkicTs rogun

HazBu po3aimiB i Tem
Jlenna popma HaBuaHHS

Ycporo y TOMY 4HCIi

JI I mab | 1Hn cp

1 2 3 4 5 6 7

Po3nin 1. OcHoBHi B1acTusocti npocropy I'inb6epra.

Tema 1. ba3osi BiToMOCTi PO MPOCTIp 8 2 2 4
I'nsbepra.

Tema 2. Po3kiiagaHHs IO OPTOTOHAIEHOMY 8 2 2 4
0azsicy.

Tema 3. ['eomeTpist rinbOEPTOBOrO MPOCTOPY 8 2 2 4
Tema 4 Jliniiini pyHKIiaHATH B 8 2 2 4

I'inpbepToBOMY MpOCTOPI.

Tema S. bininiitni pyHkianamu ta 8 2 2 4
KBaJIpaTH4H1 (HOPMH.

Pa3om 3a po3ainom 1 40 10 10 20

Po3nin 2. KomnakTHi oneparopu y rinb0epToBOMy NpocTopi




Tema 6. [IoHATTS KOMITAKTHOTO OTEpaTopa 9 2 2 5
Tema 7. Pe3onbBeHTa orepaTopy Ta MOro 9 2 2 5
CIIEKTP

Tema 8. Teopis ®Ppenronabmy KOMIAKTHHX 9 2 2 )
OTIepaToPiB.

Tema 9. 3actocyBanHs TeopeM Ppearonbmy B 13 4 4 )
Teopii iIHTEeraIbHUX PiBHSHD.

Pa3om 3a po3aiiom 2 40 10 10 20

Po3ain 3. CnekrTpasbHa TeopeMa JJsi 00MeKEHHMX CAMOCIHPSKHUX Ta

YHITapHHUX onepaTopis.

Tema 10. [ToGynoBa ¢yHKIIi Bif 14 4 4 6
CaMOCTIPSDKHUX OOMEXECHUX OIepaToOpiB.
Tema 11. CriekTpanibHe pO3KIIaaHHs 16 6 6 4
CaMOCTIPSDKHUX OTIepaTopiB
Tema 12. CriekTpanbHa TEOPis YHITApHUX 8 2 2 4
OTIepaTopiB.
Pa3om 3a po3aisiom 3 38 12 12 14
KountpoJsbHa pobéora 2 2
Yeboro roqun 120 32 | 32 56
4. TeMu NpaKTUYHUX 3AHATH
Ne Hasga temu Kinbkicts
3/m TOJIH
1 |TonoBHi BIaCTUBOCTI TiIb0EPTOBOTO IPOCTOPY. 10
2 | KommakTHi onepaTopu Ta iX 3aCTOCYBaHHS B IHTETPaJIbHUX PIBHAHHSIX. 10
3 | CnextpasibHe pO3KJIaJaHHS OOMEXEHHX CaMOCHPSIKHHMX Ta KOMIIAKTHUX 10
oTepaTopis.
4 | KontpounbHa pobora. 9
Pazom 32




5. 3aBaaHHA AJ151 caMOCTiiHOI podoTHn

Ne Bunau , 3micT camocTiitHOT poboTH Kins-
3/m KICTb
OmnpaifroBaHHs JOJaTKOBOTO MaTepiay 3a BiAMOBIIHUMU TEMaMH: roamnx
61 |IlonHoTa KJTacMYHUX (YHKIIAHATBHUX ITPOCTOPIB 2
2 | Posknamanns B psau Oyp’e B pyHKITIaHATBHUX MPOCTOPAX Ta 4

BUKOpUCTaHHA HepiBHOCTI beccens ta piBHocTi [lapceBans B 3agauax

3 | PoskiaganHs mpocTOpy B OPTOTOHAIBHY CyMY ITiIIIPOCTOPIB Ta 10
BUKOPHUCTAHHS 3arajJbHOr0 BUMIIALY JIHIHHUX Ta OUTIHIHHUX
¢byHKIMaHamax

4 | KommnakrtHi omeparopu. Omeparopu ['inpbepra-llminra. [loBenenus 6

KOMITAKTHOCTI Pi3HOMaHITHUX OIEepaTopiB

5 | Pe3onbBeHTa Ta cieKTp onepaTopy. BukopucranHs HepiBHOCTEH 1ist 6
PE30JIbBEHTH
6 |Teopemu ®penronpma Ta iX 3aCTOCYyBaHHS Ui PIIICHHS I1HTErpajbHUX 10

piBHsHB. OnepaTop BanbsTeppa Ta Horo crexTp

7 | IloGynoBa gyHKIi# B onepaTopy. Po3kinaganHs oAMHMII Ta THUIH 10
CIIEKTPY

8 | CnexTpanbHa Teopema Uil yHITapHUX onepaTopiB. IleperBopenns Kemi. 10
Pazom 56

6. InuBinyanbHi 3aB1aHHSA
He nepeobaueni nianom

7. MeToan HABYAHHA

Jlexuii Ta MpaKTUYHI 3aHATTS TPOBOATHCS Ay TUTOPHO. Y Pa3i OroJIOIIEHHs KapaHTHHY, 3aHATTS
MPOBOJATHCS ayAUTOPHO abo mucTaHimiiHO (3a momomororo miathopm ZOOM, MOODLE)
BIMOBITHO JO Hakady pekropa XapKiBCbKOTO HalllOHAJBbHOIO YHIBEpCHUTETY 1MEHi
B. H. Kapasina.

8. MeToau KOHTPOJIIO
HaBuanns 3xiiicHIOEThCS Y (hOpMi JIEKIIM, MPAKTUYHUX 3aHATh, @ TAKOXK Y (HopMi caMOCTiiHOT

po0OoTH (OmpaIfoBaHHS HABYAIBHOTO Marepiandy, pO3B’s3aHHS YYOOBHX 3a7ad); KOHTPOJbHA
poboTa, ceMeCTPOBHI IMiICYMKOBHH 3aJiK.



9. Cxema HapaxyBaHHs 0aJiB

[ToTouHuit KOHTPOJIB Ta CAaMOCTiiHa poboTa

Pozmin 1

Po3min 2 Po3nin 3 | Konrposibna

-

T
2

T4 | TS5 | T6

pobora,nepen- |Pazom
OaueHa pobo-

YUM IIJIAaHOM

71T 3anmik | Cyma

8

T9| T
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T
11

T
12

20 60 40 |100

KpuTepii oniHIOBaHHSI HABYAJbHUX JOCATHEHb

Ominka
B Oasax

OuiHka 3a HALIOHAJIBHOK NIKAJIOK0

Oninka

IlosscHenHs

90 -
100

Bigmiazo

TeopeTruHU 3MiCT KypCcy OCBOEHHH IUTKOM, HEOOXI1THI MPaKTHYHI
HaBHYKH pOOOTH 3 OCBOEHUM MarepiaioM cpopmMoBaHi, Bci
HaBYaJIbHI 3aBJIaHHS, SKI IepedaueH1 IporpaMoro HaBUYaHHH,
BUKOHAaHI B IOBHOMY 00CsI31, BiIMiHHa po0oTa 0e3 mOMUIOoK abo 3
OJTHICI0 HE3HAYHOIO ITOMIIKOIO.

70-89

Jlo6pe

TeopeTUuuHU 3MICT KypCy OCBOEHHH IIIKOM, MPAKTHYHI HABUYKHU
pPOOOTH 3 OCBOEHUM MaTepiaioM B OCHOBHOMY c(hopMoBaHi, BCi
HaBYaJIbHI 3aBJIaHHs, SKI epedaueH1 IporpaMoro HaBuYaHHH,
BUKOHAHI, SIKICTh BUKOHAHHSI KOJTHOT'O 3 HUX HE OLIHEHO
MIHIMQJILHUM YHUCJIOM OalliB, €Kl BUAW 3aBJaHb BUKOHAHI 3
MOMWJIKaMH, poboTa 3 JeKiIbKoMa He3HAYHUMHU TIOMHJIKaMu, a0o 3
OJIHI€IO — IBOMA 3HAaYHUMHU [TOMMJIKaMH.

50 -69

3a10BIJIBHO

TeopeTuuHuit 3MICT Kypcy OCBOEHHI HE TIOBHICTIO, ajle MPOTaIuHU
HE HOCATH ICTOTHOTO XapakTepy, HEOOX1JH1 MPaKTUYH1 HAaBUYKH
POOOTH 3 OCBOEHUM MaTepialioM B OCHOBHOMY c(hOpMOBaHi,
OUTBLIICTH NMepe0aYeHNX MPOrpaMor0 HaBUYaHHS HaBYAJIbHUX
3aBJJaHb BUKOHAHO, JIsIKi 3 BUKOHAHUX 3aBJIaHb, MICTATh TIOMMJIKH,
poboTa 3 TphOMa 3HAYHUMH TOMUITKAMH.

1-49

He3anoBinbHo

TeopeTnuHuii 3MICT KypCcy HE OCBOEHO, HEOOX1HI TPAKTUYHI
HaBUYKHU POOOTH He CPOpPMOBaHi, BC1 BUKOHAHI HaBYAJIbHI 3aBJIaHHS
MICTATh TPyOl OMMIIKH, JOJaTKOBa CaMOCTiifHa poOoTa Haj
MartepiajioM Kypcy He IpUBee 10 3HAUUMOTO ITiJIBUILEHHS SIKOCTI
BUKOHAHHS HaBYAIBHUX 3aBJIaHb, pOOOTA, IO OTPEeOY€ TTOBHOT
nepepoOKu




IIIkana omiHIOBaHHA

Cyma 6anis 3a BCi B O1iHKa 3a HALlOHAJIBHOIO IIIKAJIIO0
HaBuaIbHOT  ALUIBHOCTE | oo YOTHPHUPIBHEBOI IS IBOPiBHEBOT
HPOTATOM CEMECTPY IIKAJIH OLiHIOBAHHS KA OLiHIOBAHHS
90 - 100 BIAMIHHO
70-89 no0pe 3apaxoBaHO
50-69 3a70BIJILHO
1-49 HE3a0BIIIBHO HE 3apaxoBaHO
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