KHUIBCbKUH HAIIIOHAJIbHUM YHIBEPCUTET
IMEHI TAPACA IIIEBYEHKA

Gbi3uyHUN GaKyIbTeT
(Ha3Ba akynbTeTy, iIHCTUTYTY)

Kadenpa KBAHTOBOI TEOPIi MOJIA Ta KOCMOMIKPO(Di3UKH

T YKPaing

Jikcana MOMOT
& 2022poky

POBOYA IMTPOT'PAMA HABYAJIBHOI JUCHUILITHHA

TEOPIS ® VHKIIN KOMIUIEKCHOI 3MIHHOI

(nMoBHa Ha3Ba HABYAIbHOI IUCHIUILTIHH)
JJISA CTYJAEHTIB

rajuysb 3HaHb 10 ITpupoaHuYi HAYKH
(wugpp i nazea)
cneniaabHiCTH 104 ®Di3uka Ta aCTPOHOMIs

(wughp i Hazea cneyiansHocmi)

OCBiTHIii piBeHb 6aKaJIaBp

(Monoowwui 6baxanaep, baxanaep, mazicmp)

OCBITHS Iporpama ACTPOHOMIS

(Hazea oceimHvoi npozpamu)

BHJA JHCHHILIIHHA 000B’A3K0Ba

®opma HaBYAHHS JICHHAa
HaBuanbumuit pik 2022/2023
Cemectp 3

Kinskicts kpequris ECTS 3
MoBa BUKJIaNaHHsl, HABYAHHS
Ta OL[{HIOBaHHS _YKpalHCbKa

®opMa 3aKIFOIHOTO0 KOHTPOIIO _icruT

Buxnamauy: Bapa6am Ozuer BitamiiioBuu

[Ipononrosano: Ha20 /20 H.p. ( ) « » 20 p.

(mpanuc, ITI6, aara)

Ha20 /20 up. ( Y« » 20 p.

(mpanuc, I11b, nara)

KHIB - 2022



Po3po6uuk: bapa6am Oner BitanifioBud, K. ¢.-M. HayK, ZOLEHT Kadeapyu KBAHTOBOT
Teopii MO Ta KOCMOMIKPOQi3UKH

3ATBEP/DKEHO
3aB. kadenpu KBaHTOBOI _Teopii mons Ta
KOCMOMin)Od)BI/IKH

Cranicnas BUIBUMHCHKUI

(npi3BuIIE Ta iHiLiaIK)

ITporoxkon Ne 17 Bim« 27 » tpaBus_ 2022 p. \

CxBajneHO HayKOBO - METOAMYHOIO KOMICi€r0 (haKyIbTeTy/iHCTUTYTY
¢biznuHOrO hakyapTeTy

ITporoxon Bim« 10 » 4yepBHs 2022 poky Ne 11

['otoBa HayKOBO-METOIMYHOT KOMicCii M ( Omer OJIIX)

(mimmuc) (npi3BHILE Ta iHiLiATH)

-




1. Mera aMcHUILUIIHM — O3HAHOMJICHHA I OBOJIOAIHHA CYYaCHUMH MAaTeMAaTUYHUMH METOJaMH,
TEOPETUYHUMHU IIOJIO)KEHHSAMHM Ta OCHOBHMMM 3aCTOCYBaHHSIMHU METOJIB Teopii (QyHKIIN
KOMIUIEKCHOI 3MIHHOI y MaTeMaTuli Ta (i3uill, COpUSHHS PO3BUTKY JIOTTYHOTO i aHATITUYHOIO
MHUCJICHHS CTY/ICHTIB.

2. TlomepeaHi BUMOTH /10 ONIAHYBAHHS 200 BUOOPY HABYAJIbLHOI TUCHMILIIHN (3a HAA6HOCHI):

1. 3namu ocnosu ancebpu ma ananisy, ougepenyiaroHe ma iHmezpanbHe YUCIEHH QYHKYIl
OTICHO20 apeyMeHmY.

2. Bmimu po3eé’sizyeamu 3a0aui 3 MamemMamuyHo20 aHaiizy, 60J100imu oughepenyiaitbHum ma
IHMe2PANbHUM YUCTeHHAM DYHKYIL OTUCHO20 apeyMeHmy.

3. Bonodimu Hnasuuxamu onpaybogygamu jaimepamypy, podomu 3 IHMEPAKMUBHUMU
MYTbMUMEIIHUMU 3acobamu, 83aEMO0Ii 3 Kole2amu nio Yac HAGYaAHHL.

3. AHoTanisi HaBYaJbHOI AWUCUMILIIHM. Teopis (YHKUIH KOMIUIEKCHOI 3MIHHOI € 0a30BOIO
MaTEeMAaTUYHOIO JHCIUIUIIHOI, B PaMKax SKOi CTYICHTH OBOJIOJIFOTH OCHOBHUMH IOHSTTSMHU
KOMIUIEKCHOI anredpu Ta METOAaMU KOMIUIEKCHOTO aHaji3y Ta HaBYATHCS BHKOPHCTOBYBATH
OTpUMaH1 3HaHHS B 337ja4ax MaTEeMAaTUYHOI'O aHAI3Yy.

4. 3aBaanHsa (HaBYAJIBHI Wiji): OCHOBHUMHU 3aBJaHHSMU BUBUCHHS AUCUUIUTIHY «Teopis QyHKIii
KOMIUIEKCHOI 3MIHHOI» € OBOJIOJIHHS HEOOXITHUMH TEOPETHUYHUMH IOJOKEHHSIMHU 1 METoJaMu
Kypcy Ta 3acTOCyBaHHS iX A0 MNpo(iMIpHUX IUCHUIUTIH, (OpPMYyBaHHS CHUCTEMHU 3HaHb Ta
3aCTOCYBaHHS BJIACTHBOCTEW OCHOBHUX MOHITH KYpCY JJISI O3B’ sI3yBaHHS MPAKTHYHUX 33]1a4.
3rigHo OCBITHBO-TIpOodeciiHOl MmporpamMu JUCIHUILIIHA 3a0e3nedye HaOyTTs 3700yBadaMu OCBITH
HaCTYITHUX KOMNemeHmHoCmell.

Inmezpanvhoi:
3MaTHICTh PO3B’SI3yBaTH CKJIAHI CIEIiali30BaHI 3a/1adi Ta MPaKTHYHI mpobiemu 3 (i3uku Ta/abo
acTpoHoMii y mpodeciiHii misTTBHOCTI a00 y TpoIleci MOAANBIIOr0 HaBYaHHS, IO Tepeadadae
3aCTOCYBaHHS MEBHUX TEOPil 1 METOMIB (i3MKHU Ta/abo acTpOHOMIT 1 XapaKTepU3YEThCA CKIIQIHICTIO Ta
HEBHU3HAYEHICTIO YMOB.
3acanvHux
3K1. 3gaTHicTh 10 aOCTPAKTHOT'O MHUCJICHHS, aHAJII3y Ta CHHTE3Y.
3K6. HaBuuku Mi>kocOOMCTICHOT B3aEMO/Iii.
3K8. 3matHicTh OIiHIOBaTH Ta 3a0e3MeuyBaTH SKiCTh BUKOHYBAHHUX POOIT.
3K9. BuzHaueHICTh i HAMOJIETIMBICTH 11010 MOCTABJICHUX 3aBIaHb 1 B3ITHX 000B’ SI3KIB.
Gaxoeux:
O®K7. 3naTHICT BUKOPUCTOBYBATH 0a30Bi 3HaHHS 3 (PI3UKU Ta acTPOHOMII AJisi po3yMiHHA OyJ0BU Ta
MOBEIIHKYU MPUPOTHUX 1 ITYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHS Ta €BOJIOLII BeecBiTy.
O®KS8. 31aTHICT BUKOHYBAaTH TEOPETHYHI Ta €KCIIEPHUMEHTAIBHI JOCITIKCHHS aBTOHOMHO Ta y CKJIafi
HAYKOBO1 TPYIIH.
®K13. Opienraris Ha HaWBUIII HAYKOBI CTaHAAPTH — 00I3HAHICTH MIOA0 (PYHIAMEHTAIBHUX BiIKPUTTIB
Ta TEOPiH, SKi CYTTEBO BIUTMHYJIHN HA PO3BUTOK (hi3UKH, ACTPOHOMII Ta IHIIUX MPUPOAHUIHNX HAYK.
®K14. 3nmatHicTh 3700yBaTH J0JATKOBI KOMIIETEHTHOCTI 4Yepe3 BHUOIPKOBI CKIIAJIOBI OCBITHBOI
MpOTpaMu, CaMOOCBITY, HeopMalbHy Ta iHQOPMaIbHY OCBITY.

5. Pe3yibTaTH HAaBYAHHS 32 JMCHMILIIHOIO:

PesyabTaT HaBYaHHHA MeToau
(1. 3HaTH; 2. BMiTH; 3. KOMYHiKauis; 4. . Bincorok y
aBTOHOMHICTh Ta BiIMOBiTaJIbHICTD) (D()pl‘f“ (Ta/abo . OmmoBaHHﬂvTa nigcymKoBi
METOAH i TeXHOJI0ril) MOPOroBHUii i owinmi 3
BUKJIAJaHHS i KpuTepii [ —
Ko i
Pe3yJbTaT HABYAHHSI HaBYaHHSI oumiHIOBaHHA (32 "
A HeOoO0XiTHOCTI)

1. 3uatu




TIOHATTS KOMINICKCHOT'O YHCJIa Ta onepaui'l' 3

® JIeKIi1

® KOHTPOJIbHI pOOOTH

1.1 | aumu: Z[O6yTOK, I[iJIeHHSI, JO0JaBaHHSA Ta ° HpaKTI/I‘IHi 3aHIATTS| ® M())_Iyﬂ],HI/If/’I
BiJHIMAHHS ® KOHCYJIbTaIli{ KOHTPOJIb
. . ® CaMOCTiiTH e IepeBipka
OCHOBHI TeopeMH JudepeHialsHOro camocTinHa PEBIPK 8
iy poboTta JIOMAITHIX 3aBJaHb
1.2 | yncneHHs GyHKIH KOMIIEKCHOTO .
® cK3aMeHalliiiHa
apryMeHTy
pobota
OCHOBHI TEOPEMH IHTETPATLHOTO YHCICHHS 8
13 (hyHKIII KOMIUIEKCHOTO apTyMEHTY,
" | 30KkpeMa TeopeMHu Ipo iHTerpyBaHHS
aHAITHYHUX QYHKITIH
14 OCHOBHI Pe3yJIbTaTH TEOPii aHATI THIHUX 8
" | dynmkmii, psau Tetimopa ta Jlopana
15 Kiacugikamio 0coOIMBUX TOYOK (QYHKIIH 8
" | Ta OCHOBHI BIIACTUBOCTI JIUIIKIB (QYHKIIIN
3araJjiom: 40
2. Bmitu
o 1 | BUKOHYBaTH anredpaidHi oneparii 3 o JieKIIii ® KOHTPOJIBHI POOOTH 8
" | KOMIUICKCHAMH YUCIIaMH ® IPaKTUYHI 3aHATTS| ® MOIYJIbHUI
- ® KOHCYJIbTaL] KOHTPOJIb
29 nmudepeHIIitoBaTi (yHKINT KOMIUIEKCHOTO . . eDeBiDKA 8
. [ ]
apryMenTa caMoOCTIHa PEBIP
p060Ta JOMAIlIHIX 3aBJaHb
23 iHTEerpyBaTH QYHKII{ KOMIUIEKCHOTO ® cK3aMeHaliliHa 8
" | apryMeHTy 1o KOHTYpY pobota
5 4 | PO3KIANATH ($yHKIIIT KOMITTIEKCHOTO 8
" | aprymenTa B psinu Teitnopa ta Jlopana
3aCTOCOBYBATH TEOPIlO JIMIIKIB IPH 8
25 00YNCIICHHI 03HAYEHUX 1HTETPaIiB,
"~ | miacyMOBYBaHHi psAiB, PO3B’sI3aHHI
TMHIHHUX AU(EpeHIIHHNX PIBHIHB
3arasom: 40
3. Komymnikauis
31 3JIaTHICTh OYTH aKTUBHUM YYaCHUKOM o JIeKIIii ® KOHTPOJIbHI pOOOTH 3
" | obrosopens ® IPaKTHYHI 3aHATTS| ® MOIYJIbHUH
L ® KOHCYJIbTaL] KOHTPOJIb
MIPE3EHTYBATH PE3yJIbTaTH CaMOCTiHHOI . o HepeninKa 4
. [ ]
poboTu y opmaTi ycHUX Ta/ab0 mucsMopux | © CAMOCTIMHA PEBIPK
3.2 ) . po6ota JIOMAIITHIX 3aBIaHb
IIOB1JIOMJIEHb 13/0€3 BUKOPUCTAHHS HAOYHUX -
. °
3aco6iB eK3aMeHalliiiHa
pobora
MakCTepHICTh METOIOJIOTIHHOTO CYMHIBY 3
3.3 | BucnoBIIeHOT TO3uLIii KoJer Ta/ado
ABTOPUTETHOTO JKEpera
3araJjiom: 10

4, ABTOHOMHICTH Ta BiqnoBigaJabLHICTD




41 Bi.,Z[HaXOI[I/ITI/I HeoOXimHy iHdopMmaIIiio 3 ® JIeKIIii ® KOHTPOJIbHI pOOOTH 4
P13HHX JKEPEI ® IPaKTUYHI 3aHATTS| ® MOAYJILHHUH
. ® KOHCYJbTAaIlii KOHTPOJIb
4 p | 3aCTOCOBYBATH OTPUMAH] 3HAHHA B o carocriiina  niepenipKa 3
npodeciiiHiil NisTIbHOCTI )
p060Ta JOMAaIlIHIX 3aBJaHb
43 JIEMOHCTPYBATH BMiHHS IIPAIIOBATH B ® cKk3aMeHalliiina 3
" | KOJIGKTHBI Ta CAMOCTIHO poboTta
3araJsom: 10

6. ChniBBinHOIICHHSI pe3y/abTATIB HABYAHHA AMCHMIUIIHM i3 NPOrpaMHHMH pe3yJabTAaTaMH
HABYAHHSA (100086 513K060 0151 8UOIPKOBUX OUCYUNILIH K He 6X00mb 00 O10Ki6 cheyianizayii)

Pe3yabTaTi HaBYaAHHS
JTUCIHUILIIHA

Iporpamni
pe3yJIbTATH HABYAHHA

TIPHI. 3namu, po3ymimu ma emimu
3acmocogysamu  Ha  0A3060My  PIBHI  OCHOGHI
NONOJICEHHS 3A2ANbHOI ma meopemuunoi @izuxu,
30KpeMa, KIACU4Hol,  peramugicmcovKoi  ma
K8AHMOBOI MeXauiKu, MOAeKYIApHoi ¢hizuku ma
MepMOOUHAMIKU, eNIeKMPOMASHEeMU3MY, XBUTbOBOI
ma Keammoseoi onmuku, @Qisuku amoma ma |+ |+ |+ |+ |+ |+ |+ |+ |+ |+
amomno2o A0pa  Oisl  6CMAHOGIEHHS, AHANI3Y,
MAyMayeHHs, NOSICHeHHs U Kiacugixayii cymi ma
MEXAHI3MI68  DIBHOMAHIMHUX — QIBUYHUX A6UW §
npoyecie ons PO38 513Y8aHHS CKAAOHUX
cneyianizoeanux 3a0aiy ma NPakmuyHux npooiem 3
Qizuku ma/abo acmpoHomii.

IIPH3. 3uamu i posymimu excnepumeHmaivHi
ocHO8U  (DI3uUKU.  auanizyeamu,  ONUCY8AMU,
miaymayumu ma nosicHro8amu OCHOBHI |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ +|+]|+
eKCNepUMEHMANbHi  NiOMBepPOI’CeHHST  ICHYIOYUX
@izuunux meopiil.

7. Cxema ¢popMyBaHHS OUIHKH.

Konrtpons 3Hanp 31ilicHioeTbest 3a cucremoro ECTS, sxa nependadyae ABOpIBHEBE OLIIHIOBAHHS
3aCBOEHOI0 MaTepiaiy, 30KpeMa:

"  OUIIHIOBAHHS TEOPETHUYHOI MiATOTOBKU
(pe3ynbraTu HaB4aHHs: 3HaTH 1.1 — 1.6), o ckinamae 40% Bij 3arajibHOT OI[IHKH;
"  OUIIHIOBAHHS NPAKTHYHOI MiATOTOBKHU

(pesynbrati HaB4YaHHA: BMiTH 2.1-2.6; komyHikamis 3.1-3.6; aBTOHOMHicTL Ta
BimmoBinanbHicTh 4.1-4.6), mo ckinagae 60% 3araiabHOI OLIIHKH.

7.1 ®opmMH OLiHIOBAHHS CTY/ICHTIB:



- ceMeCcTpOBe OLIHIOBAHHSI PO3MEKOBAaHE MOMDK NPAKTHUYHUMHU 3aHATTSAMH, JICKIIHHUMH
3aHATTSAMH, CaMOCTIMHOIO poOoTor0. 3arajgoM (opMH BHUKJIAJaHHSA 1 HaBYAHHS IPOBOJASTHCS Y
¢bopMari ycHUX Ta MHCBMOBUX 3aBAaHb, OOOB’SI3KOBY KUIBKICTh SKHX OIIHIOIOTH Pi3HOO
KUIBKICTIO OaiB:

" min — HaliMeHIIa KUIbKiCTh OayiB (iX OTPUMAaHHS € CBIMYCHHSAM, IO CTYICHT MPHUILUIUB
HEJI0OCTATHLO YBar OKPEMOMY 3aBIaHHIO)

" max — BUCOKA KiIbKICTh 0amiB (iX OTpUMAHHS € CBIAYEHHSM, IO CTYAEHT MPHUILINB
JIOCTaTHBO YBaru Ta caMoOpraHizauii 1jsi OnpaltoBaHHs TEMHU)

®opMH BUKJIAAAHHSA i DopMH KOHTPOJIIO PesyabTaTtn KiabkicTe 0ani
HABYAHHSA HABYAHHSA
min max

1.1-15 8 15
Konrtponbaa podoral | 2.1-2.5
[IpakTiuHi 3aBOaHHA 3.1-3.3
KonTpomnsHa pobora 2 | 4.1-4.3

1.1-15 9 30
o . 2.1-2.5
JlekuiliHi 3aHATTA MonyabpHU KOHTPOIIb 3133
4.1-4.3

1.1-15 7 15
CamocTiitia poG Bukonauns gomammix | 2-1-2.5
pobora 3aBJIAHb 3.1-3.3
4.1-4.3

3araJjiom 3a podoTy y cemecTpi 24 60

- BIANpauoBaHHs NPONYCKIiB MPAKTUYHUX 3aHATH, BCl MPOIMYCKU CTYACHTOM 0€3 MOBa)KHOI
IPUYUHY OBUHHI OYTH BIANpaLbOBaHI.

- IOMYCKOM CTYJICHTA /10 MiICYMKOBOT0 OLIHIOBAHHS € BUKOHAHHS 000B’SI3KOBUX CaMOCTIMHUX
3aBJlaHb, BiAIMpPAIOBaHHSA MPOIYCKIB NMPAaKTHYHHMX 3aHATh Ta HaOupaHHs MiHiManbHOT (24)
KUTBKOCTI OaltiB.

- MiICyMKOBe OLiHIOBaHHS Y (popMi eK3aMeHy 3MIHCHIOEThCSA Y POpMi MHUCHMOBOTO €K3aMEHY.

Ex3amenauiiiuuii Oi1eT BKJIIOYA€ TPU TEOPETUUYHHUX HHUTAHHS 1 CIM MPaKTUYHUX. 3arajibHa
KIUIBKICTh OalliB 3a eK3aMeHalliiiHy poboTy ckianae 40 6aniB (KoXHE 3aBIaHHS OLIHIOETHCS B 4
6ann).
Ominka 3a ek3aMeHalliiiHy poOOTy BHOCHUTBCS y €K3aMEHaLI{HY BiJIOMICTh TiJbKH SIKIIO BOHA
piBHa abo Oimpina 20 6anam (todTto Bix 20 mo 40). Skmio 3aranbHa OIIHKA 332 €K3aMEHAIlIHY
poboty Oyne menmoro 20 6amiB, TOAl y eK3aMEHAIIHY BiTOMICTh BHOCUTKCS () OaiB 1 icIUT €
HECKJIaJICHUM 1 3araJibHa OIlIHKA 33 HAaBYAJIbHY JUCIHUILUIIHY € «HE3a0BLIHHOION.

7.2 Oprani3anisi OlliHIOBAaHHSI:

®opma Popmu I'padik oninoBaHHs
OL[iHIOBA | BHKJIAJAHHA i ®opMH KOHTPOJTIO
HHSA HABYAHHSA KOHKPETH30BAHUH 3araJbHuil
KonTponsna pobota 1 ) Bnponosx
Cemectpo ITpakTuaHi Hicrst remu 2 TEOPETHIHOTO
Ba 3aBIaHHS K Sora 2 [Ticns Temu 4 HaBYaHHS y
OHTpOJIbHA poOoTa cemectpi




. . B pamkax teopeTrHyHOTO
CamocrTiiiHa BukonaHHs qomarnrHix
HaBYaHHSA, JI0 TIOYATKY
poboTta 3aBJlaHb
CEMECTPOBOT'0 KOHTPOJIIO
. ... . . Bnponosx
Hincymk ITucemoBa Ex3amenaniiina 3anexxHo Bix rpadiky
CEMECTPOBOTO
oBa pobora podoTta HaBYAHHSA
KOHTPOJTIO

7.3 llIxaya BignmoBigHOCTI OIHOK

Binminno / Excellent 90-100
Hoope / Good 75-89
3anosiabHo / Satisfactory 60-74
He3anoiabho / Fail 0-59
3apaxoBano / Passed 60-100
He 3apaxoBano / Fail 0-59

INPOI'PAMA HABYAJIBHOI JUCHUILJIIHA

3micTroBuii moayJn 1 KomriekcHi uncia, GyHKIT Ta oneparii 3 HUMu

TEMA 1. KoMIIJIeKCH1 yucia Ta ornepariii 3 HUMHU.

O3HaueHHs KOMIUIEKCHOI'O 4YHUCHa, pi3HI (opMuU 3amucy, OCHOBHI airedpaiuxi
orepartii: JT0JaBaHHs, BIJHIMAHHS, MHOXXCHHS Ta JUICHHS KOMIUICKCHUX YHCET,
oreparliss MiJHECEHHS B CTeMiHb, TMOKa3HUKOBa Ta JorapudmiuyHa QyHKITII.
CrepiorpagiuHa npoeKiis.

Tema 2. DyHKIIIT KOMIUIEKCHOI 3M1HHOI.

OyHKIIT KOMIJIEKCHOIO apryMEHTY: OJHO3HAayHI Ta HEOIHO3HAauHl (YHKIII],
nudepeHIiioBHICT, GyHKUIH, ymMoBH Komi-PiMana Ta HAacligku 3 HUX, aHaJITUYHA
(ronomopdna) 1 perynspHa QyHkIi.lHTErpyBaHHsS aHaTITUIHUX (QYHKINNA: Teopema
Ko ta Hacmiaku 3 Hei, popmyna Herotona-JIeiOnui, inTerpaisa gpopmysna Korri.
CreneHeBuil psim Ta 00JacTh Moro 30DKHOCTI, Teopema AOens Ta HACHIIKK 3 Hel,
teopema Beepmirpaca, psan Teitnopa ta paniyc ioro 30ikHOCTI, psan Jlopana. Tunu
0COOJIMBUX TOYOK: MOJIOC, CYTTEBO OCOOJIMBA TOYKA, TOYKA PO3TalyKEHHS, JIMILKU
dyukIii, Teopema Kot mpo aumiku, cnocodn o0paxyHKY JIUIIKIB.

3micToBuii MoayJib 2 3actocyBanHs meroaiB TOK3 B 3amavax matanamizy Ta
nudepeHIITHIX PIBHSHB.




TEMA 3. Teopist TMIIKIB Ta i 3aCTOCYBAHHS.
Teopema Kori npo numiku Ta ii 3acTocyBaHHs sl 0OpaxyHKY O3HAUYE€HUX 1HTErPaIiB.
Jlema XKopnana. [limcymoByBaHHS psi/IiB.

Tema 4. Omnepariiiine YUCICHHS Ta ACKMITOTUYHUHN aHa13.

[TeperBopenns Jlamaca: 300pakeHHs1 Ta OpUriHall, Teopema ooepHeHHs (hopmyna
Mermnina), BIacTUBOCTI TiepeTBOpeHHs Jlaraca, 3actocyBanHs nieperBopenHs Jlariaca
JUISL 3HAXO/KEHHS PO3B'S3KY JIIHIMHUX TU(EpeHIINHNUX PIBHSIHB. ACUMITOTHYHI
omiHkHu, cumBoika O, 0. AcuMmnToTuka iHTerpamis. [Hrerpanu Jlamtaca Ta @yp’e,
BUX1J] B KOMIUIEKCHY TUIOIINHY.

CTPYKTYPA HABYAJIbHOI JUCHUILJIIHUA
TEMATUYHUM IUIAH JIEKIIIA 1 CEMIHAPCBKHX 3AHSATH

Ne KiapkicTs roanu
/ Ha3Ba Jjgekuii
n/n aekuii |ceminapu| C/P

3micmosuit modynw 1 Komnnexcui yucaa, pynxkyii ma onepayii 3 Humu

1 | Tema 1 Komnnexcui yucia ma onepayii 3 Humu 2 4 10
2 | Tema 2. Qynukyii komniekcHoi 3MiHHOT 8 10 15
3 | Mooyavna konmponvua poboma 1 2

3micmosuit mooynw 2 3acmocysanns memoodie T@K3 6 3a0auax mamananizy ma oughepenyiinux

PIBHAHD
4 | Tema 3 Teopia nuwkie ma ii 3acmocy8anHs 4 6 10
5 | Tema 4 Onepayitine uucnenns ma aCumMnmomMuyHul aHau3 2 4 10
6 | Mooyavna konmponvha poboma 2
BCbOI'O 16 28 45

3aransauii o6csr 90_ 200, B TOMy 4HCIi:
Jlekmii — 16 2o0.
Ceminapu(npaktiusi)— 28 200.
CawmocriitHa po6ota - _45_ 200.
Koncynomayii — 1 200.

PEKOMEHIOBAHA JIITEPATYPA:
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Kommnekcuuii ananis. Ilpuxknaau 1 3agadi: HaBYaJIbHUM NOCIOHWK. BuaaBHHUIITBO
KuiBcekuit Yuisepcurer, 2010 p., 224 c.



2. C.M. €xo0B, M.A. PazymoBa. Teopist ¢pyHKIIH KOMITJIEKCHOT 3MiHHOI. BuaaBHUIITBO
KuiBcekuit YuiBepcurer, 2012 p., 191 c.

3. T.A. Mensuuk, Kommiexcuuii ananiz. BugaBuunrso KuiBcbkuii YHuisepcurer, 2015,
192 c.
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S5. JlaBpeutbeB M.A., I[llabar b.B. Metoasl Tteopun QyHKUUNH KOMILIEKCHON
nepemeHHol. — M.: Hayka, 1988.

Hooamkoea:
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JlonpaTok.
3MICTOBHH MOJYJIb 1

KowmmiekcHi uncna, GyHKINT Ta onepartii 3 HUMU

TEMA 1. KomruiekcHi unciia ta onepartii 3 HuMu — (_6_ 200.)

Jekuia 1. Komnnekcui uucna — 2 200.

O3HaueHHsT KOMILJIEKCHOTO 4YHCIa, Pi3HI (GopMmH 3amucy, OCHOBHI anreOpaiuHi omeparii:
J0JIaBaHHA, BIJIHIMAHHS, MHOXXEHHS Ta JiIeHHsA KoMmiuiekcHux uucen (KY), omeparis
MiTHECEHHS B CTEMiHb, TOKA3HUKOBA Ta JIorapupMiuHa GyHKITI.

Ceminap 1-2. Komnnaekcni uucna — 4 200.
[Tman.
[Toxa3nukoBa Ta gexaprona popmu 3anucy KU. ['eometpuuna inteprperamnis KY.
MHoKeHHs, JUIeHHs Ta MiJJHECEHHS B KOMIUIEKCHY cremninb KY.
3HaXO/)KEHHS PO3B'A3KIB alNreOpaiyHUX PiBHSAHb.
Jlorapudm BiJ KOMITJIEKCHOTO YHCIA.

PopE

TEMA 2. DyHKIIIT KOMIUIEKCHOI 3MIHHOT — (22_ 200.)

Jekuin 2. @ynKyii KOMNIEKCHO20 ap2ymennty — 2 200.

O3znaveHHs1 QYHKII KOMIUIEKCHOTO apryMeHTy, OJHO3HAauyHI Ta HEOJHO3HA4HI1 (PYHKIIIT,
mudepenmiiioBuicte (pynkuid, ymoBu Komi-PiMana Ta Hacmigkd 3 HHX, aHaJTITHYHA
(ronomopdHa) 1 peryspHa QyHKITII.

Ceminap 3-4. @yukuyii Komnjaekcnozo apzymenmy — 4 200.

[1nan.
1. YmoBu Komri-Pimana B nekapToBiii Ta OJSpHIN cUCTeMI KOOPIUHAT.
2. 3HAXOKEHHS aHANITUYHOI (QYHKIIIT 3a 11 11iiCHOO (YABHOIO) YaCTHHOIO.

Jekuin 3. Inmezpysanns hynkuyin KOMnaieKcHoi sMiHHOT — 2 200.

Inrerpan Big ¢ynkuii kommaekcHoi 3minHO1 (DPK3), iHTerpyBaHHs aHATITUYHUX (YHKIIIH:
teopema Komri ta Hacmiaku 3 Hei, popmyrna HeroTona-JIeiOnuis, inTerpaipHa hopmya
Korri.

Ceminap 5-6. Inmezpysanus @yynxkuyii KomnaekcHoi sminnoi — 4 200.

[Tman.
1. [aTerpyBanns ®K3 meToaoM 3Be/IEHHS 10 KPUBOJIHIMHOTO 1HTETpany 2-ro pomay.
2. IaTerpyBaHHs aHamiTHUYHUX (QYHKIIH 3a gomoMoror (Gopmynu Hprorona-JIeiOHMIS

Ta iHTerpanbHoi popmynu Kouii.

Jekuin 4. Cmenenesi paou — 2 200.
CreneHneBuii psan Ta 00JacTh WOro 30DKHOCTI, Teopema AOelns Ta HACHiAKU 3 HEl, Teopema
Beepmitpaca, psn Telinopa ta pagiyc ioro 301kHOCTI, psia JlopaHa.

Ceminap 7-8. Cmenenesi psaou — 4 200.
[1nan.



1. Posknan ¢pynkmii B psg Teiinopa ta paaiyc #oro 301KHOCTI.
2. Posknan ¢ynkii B psa Jlopana.

Jekuia 5. Ocobausi mouku ma auwiku — 2 200.
Tunu 0coOMMBUX TOYOK: IMOJIOC, CYTTEBO OCOOJIMBA TOYKA, TOYKA PO3TATYKCHHS, JIMIIKH

¢byHk1id, Teopema Ko npo numiku, cnocoou 06paxyHKY JHIIKIB.

Ceminap 9. Ocoonusi mouku ma numku — 2 200.

[Tman.
1. 3HaxX0/HKEHHS 0COOMMBUX TOYOK (PYHKIIIT Ta IX THI.
2. OOpaxyHOK JUIIIKIB.

Konmponwni 3anumanns: KOMIUIEKCHE 4Kciio Ta popmu ioro 3anucy, aii 3 KU, ananituuna
¢dbynkmis Ta ymoBu Kommi-Pimana (pi3Hi ¢gopmu 3amucy), iHTerpainbHa dopmymna Ko,
0CO0JIMB1 TOYKM Ta iX BHUJM, JUIIKK (PYHKIII, JUIIOK (YHKIIT B HECKIHUEHHOCTI, T€OpeMa
PO CyMY JIMIIKIB.

Ilo3a ayoumopna Kommponwvha poodoma: Po3B’S30K IJHIMHUX AUGEPEHIIINHUX PIBHIHD
METOJIOM 1HTETpaJbHOTO NepeTBopeHHs Jlamaca.

TUIOBE 3ABJIAHHA MOJYJbHOI KOHTPOJILHOI POBOTHU

1.  3naiitu BCi pO3B'SI3KM PIBHAHHA 2°7 =i.
3HaiiTu aHaniTUYHY QYHKIO f =u(X,y)+V(X,y) KOO U+V=2X.

N

3. 3HaiiTu iHTErpan §(22+z*)dz 10 KOHTYPY C:9=0,p=7/3,|z]=1.
C

) . .. z+1
4, Bkazaru Bcl 0co0nuBi Touku (PyHKii f(z) Ta ix tum, koo f(z) :W.
2°(1+z

3HANTH JTUIIKY B YC1X OCOOJIMBUX TOYKAX Ta B TOUIIl Z = .
1

5. 3Haii iyc 36i ' M i f(z) =
HalTH paziyc 36ikHOCTI psaxy Maknopena QyHkuii f(z) Ln(z*—47+5)

6. Poskmactu ¢yHKIII0O f(z):; B psan JlopaHa B KuIbIll, IO BKJIIOYAE B

z(2i+2)

cebe TOUYKy z=i 1 3 HEHTpoM B Touri z=1. SIka o6macTh 301KHOCTI IIHOTO
psny?



3MICTOBHH MOJYJIb 2

3acrocyBanus MeroaiB TOK3 B 3amauax marananizy Ta AUGEpEeHIIIHIX PIBHIHb.

TEMA 3. Teopist TuIIKIB Ta i 3acTocyBaHHs — (8_ 200.)

Jekuii 6-7. Obuucnenna inmezpanie 3a 00NOMO2010 TUUWIKIE — 3 200.
3actocyBaHHs Teopemu Komil mpo JaumKM a1 0OpaxyHKY O3HadeHUX iHTerpatis. Jlema
Xopnana. 3HaXOPKEHHSI IHTETPAJIIB BULY

TR(COS(B,Sin p)do, TR(x)dx, +fe“”R(x)dx, +JO.OXC‘R(x)dx, +Jio(ln X)"R(x)dx .

Ceminapu 6-7. O6uucnennsn inmezpainie 3a 00NOM02010 TUUIKIE — 4 200.
[Tnan.
1. 3acTocyBaHHS TEOPIi JUIIKIB JUIsl 3HAXOKCHHS 03HAYEHUX 1HTErPalliB IEBHUX THIIIB.

Jekuii [. Obuucnennsa paoie 3a 00nomozor auuikie — 1 200.
3acrocyBanHs TeopeMu Korri po JTUIIKY A7 00paxyHKy psIiB.

TEMA 4. OrnepaliiiHe YMCICHHS Ta aCUMIITOTUYHUM aHali3 — (4_ 200.)

Jekuin 8. Onepauiitne yucnennsn — 2 200.

[TepeTBopenns Jlarmiaca: 300pakeHHS Ta OpuTiHaI, TeopeMa ooepHeHHs (hopmyrna MeriHa),
BJIACTHBOCTI mepeTBopeHHsa Jlammaca, 3actocyBanHsi miepetBopeHHsi Jlaruaca s
3HAXOJ/IPKEHHS PO3B'A3KY JIHIHHUX TU(EpEeHUINHNUX PIBHSIHb.

Ceminap 8. Onepauiiine uuciaennsa — 2 200.

[1nan.
1. 300pakeHHsI OCHOBHMX €JIEMEHTApHUX (PYHKIIIH.
2. 3actocyBaHHsl TepeTBOpeHHs Jlammaca uis 3HAaXO/KEHHS PO3B'I3KY JIHIMHUX

nudepeHIitHuX pIBHSIHbD.

3aeoanns ona camocmiinoi pooomu (45 200.)

Onmnepatiist MiIHECEHHSI B CTEMIHb, TOKA3HUKOBA Ta Jorapu@miuHa QyHKIIi.
Pizni popmu 3ammcy ymoB Komri-Pimana.

[arerpansua hopmyna Komri ta i 3acTrocyBaHHS.

AHaJITUYHE TTPOIOBXKEHHS (YHKIIIH.

Oco0nuBi Toukn KoMIUIeKCHO3HaUHUX QyHKIi. Teopema Ilikapa.
OO6uucneHHs 1HTErpaiiB 3a JOMOMOrOK0 TEOPIT JIUIIKIB.

3acTtocyBaHHs OINEPAIITHOrO YHCIEHHS Uil PO3B 3Ky AU(PEPEeHUINHUX PIBHSIHb B
YaCTUHHUX TMOXiTHHX.

3acrocyBaHHS TEOpIi JHUIIKIB [T 3HAXOKEHHSI CYM PSIIIB.

AcumnToTHKa iHTEerpaiiB: Mmetox Jlamnaca Ta MeTox mepeBay.

NogakrowbhPE

© oo



Konmponwvni 3anumanna: teopema Komri mpo mwmmkw, nema JXKopmana, mepeTBOpeHHS
Jlamaca Ta oro BIacTUBOCTI, hopmyiia ooepHeHHsT MeriHa.

TUIOBE 3ABJIAHHA MOJYJbHOI KOHTPOJILHOI POBOTH

3HaUTH IHTETpaIN:

1.

BOo~NoOkrwhE

2z d¢ .
£2+ﬁn¢'
T cos xdx

x2-2x+10

—o0

T dx )
J (x242x+2)%]

T Jxdx
J'—

s X2—x+1

IIUTAHHA HA ICITHT

KoMmmiekcHi yncna ta aii HaJ1 HUMU.

Vmosu Komri-PiMana ta HacIigky 3 HUX.

[aTerpansua hopmyna Korri.

®opmyna Herotona-JlelOHuUIS.

Paniyc 36ixHOCTI cTeneHeBoro psaay. Teopemu AGens Ta Beepmrpacca.

Pozxman dynkiiv B psaa Ternopa. Pagiyc 30ikHOCTI psify.

Psin Jlopana ta ioro o61acTh 301KHOCTI.

Tunu ocoOIUBUX TOUOK.

Teopema Kori ripo jumkwu.

Criocobu o0OpaxyHKY JIMILIKIB.

OO0uuncneHHs TUMIOBUX 1HTETPaAIiB 3a JOMOMOT0I0 Teopii mmikiB. Jlema XKopnana.
Onmneparriitne uncnenns. [leperBopenns Jlamnaca.

3actocyBaHHs TiepeTBopeHHs1 Jlammaca IS 3HaXO/KEHHS PO3B’S3KY JIHIMHHUX
nudepeHIITHUX PIBHSIHbD.

®opmyna odepHenHs: MerniHa.



3AJJAUI 1JISI CAMOCTIMHOI POBOTH

1) OGuucauTH:

o , 1+t A N L4
a) (§+§In3], a) In( 7 j a) (3-4i)*'.

2) Jlns skux z BCi 3HAYCHHS arcsinz — JidcHi?
3) 3uaiitu Ref (z), Imf(z) Ta | f(z)| g f(z)=sinz.
4) Po3B’s3aTyl piBHSHHS:

a) ctgz=-3i, &) 2chz+shz=i, &) sinz=ishz.

5) 3HaiiTh MHOXXHUHY PO3B’SI3KiB PiBHSHHSI:

z
a) |z+V1+2°|=1, &) |—

<1l.
1
6) Buxonsuu 3 reOMETPUYHUX MipKYBaHb, IOBECTH, 10 OOM/IBA 3HAYEHHS /2> —1 JieKaTh
Ha OpsIMiii, 10 MPOXOAUTH YEPEe3 MOYATOK KOOPAMHAT 1 MapaesbHa OiCeKTpHcCl
BHYTPIIIHBOTO KyTa TPUKYTHHKA 3 BEPIIMHAMU B TOUKax —1, 1 Ta z, MPOBEAEHOI 3 TOUKHU Z .
7) IlouatkoBe 3HaueHHs arg f (z) B TOYLl Z =2 NPUHHATO PIBHUM HYJt0. TOUKa z poOUTH

OJIMH TIOBHUH 00€PT MPOTH TOAMHHUKOBOI CTPIJIKH IO KOJY 3 IIEHTPOM B MTOYATKY
KOOpPJMHAT 1 MOBEPTAETHCS B TOUKY Z =2 . 3HAWUTH 3Ha4YeHHs arg f (z) micis BKa3aHOTO
o0epTy, AKIIO:

a) f(z2)=Vz"+2z-3, &) f(z)=‘/§—i , a) f(2)=In(z+12).

8) 3muaiitn ananiTHuHy QyHKIiO f(z)=Uu+iv, SKII0
a) U=X"+y>+5x+y, &) u=x+6x’y-3xy’-2y®, a) 2u+v=x’-y’.
9) 3maiiTn ananituuny Gynkniro f(z), akmo arg f(z) = x> —y°.
10) Skiit ymOBi MOBHHHA 3a0BOIBHATH QYHKIS ¢(X,Y) U TOTO, 100 iCHYBasa
aHamtuyHa GyHKIIA f(z) =u+iv, 175 IKOT BUKOHYETHCS PIBHSIHHS:
a) au+bv=g(xy), ab-caaaiseliiedénis+enta; a) Yu’+v>=g(x,y) .,neN.
11) Byne-sxy dyakmiro f =u(x,y)+iv(x,y) MOXHa 3anmucatu K QyHKIIIO BiJl 3MIHHUX Z Ta

f_u Z+12 ,z—_z iy Z+2 ’z—_z _F(L7).
2 2i 2 2i

JloBeniTh, 110 yMoBa AudepeHniiioBHoCTI GyHKIIT f B TOYIl Z, €KBIBaJEHTHA PIBHAHHIO

(5':*} o,
az (29,25)

Sk Bupaxaetbcs uepe3 Gpynkuito F(z,z") 3Hauenns noxignoi f'(z,)?

*

zZ .

12) Jns sxux z ¢yskuis f(z) € mudepeniiioBHoro? YoMy AOpIBHIOE 115 TOX1/1HA?
a) f(z2)=z"(z-a) , &) f(z)=z%argz , &) f(2)=In|z|.

13) Hexaii E = (u(x, y),v(x,y)) — BeKTopHe ToJie Ha ruromuHi. CriBcTaBUMO BEeKTOpY E

KOMILJIEKCHO3HauHy (yHKIiio E =u+iv. JloBeniTe, mo cucrema nudepeHIiiHuX piBHIHb
divE=0, (rotE), =0,



CKBiBaJICHTHA OJHOMY piBHAHHIO OE/0z =0, 3aranbHuii po3B’s130k skoro E =E(zZ") -
JOBUTbHA (DYHKIIIS BiI 3MIHHOI Z° = X—1y .
14) 3naiiTu cymy psiB:
N
a) Y sin(2n+1)p , &)

n=0 n=1

“, CoSNg

2 sinn
, 9 Z(—l)MT(o, -T<QP<T.

2

15) Poszknactu B psa Teitnopa mo crenensm (z—-1) ¢yakmito f(z) = (12—)2
+1

1
@+22)?
17) 3’sicyBaTH, M nomyckae BKa3aHa OaraTo3HauHa QyHKIis po3kiaj B pan JlopaHa B okoJi
JTAHO1 TOYKHU

,/%—arcsinz, z=1; &) ,/%—arcsinz . z=1/4/2.

18) 3maiity 06macTh 301KHOCTI HACTYMHUX (DYHKITIOHATBHUX PAIIB:

S nn S n,2" 2" "
a) ;22’6) nz:;nz , B") Zn (1+zj'

n=1
19) 3mnaiitu paniyc 301kHOCTI psiga MaknopeHa s QyHKIii:

a) f(2)=In [S”Z”j 6) f(z)=2tsinz)

16) Poskmactu B psin JIopana B okoJi TOUKH Z=i Ta z=o ¢yHKHio f(z)=

22 +4
20) 3Haiiti 0co0JIMB1 TOYKK (QYHKIT (U1 MTOIOCIB BKA3aTH 1X MOPSIOK):
a) z-1/z, a) % a) e", r) 2;
2(z°+4) In(z®-4z+5)
21) 3HaiiTy MMIIKY QYHKIIH BiTHOCHO BCIX 130JIbOBAHUX OCOOIMBUX TOYOK Ta TOUKHU Z = o0
sin2z ’+2-1
a) f(z)=——+, 0) f(2)=——=, 8 f(2)=zctgz?, & f(z)=¢""",
) (D= 0 (@)= @ T@=ng2’, 3 (@)=

4

1+1z

0

1) t@-o

Ha BEpXHbOMY Oepesi.

4
3 po3pi30M B3/I0BXK BiJIpi3Ky [-1 0], Ha SKOMY arg le J
+2

22) 3HaliTH KOHTYpHI IHTETpaJIH:

Q) [~ & C-xonolz2=L/2,
(Z D(z-2)

0) —| sin®(Vz)dz, ne C —kono |z]=2

) 5= = [ sin*Wz)dz, x |z

B) ch i*dz , e C — KOHTYD, 10 300pakeHuii Ha MaIIOHKY 1.
z

r’) J.C In[z(z? —4)]dz, nme C — KOHTYp, IO MOYHUHAETHCS B TOUI 2 =3 i

3aKiHYYETHCS B TOUI Z =—1 (quBMCH MamoHOK 2). BBakartu, mo In[z(z° -4)]_, =In15.



-2-1\1/ 2 3
_ L

Puc 1 Puc 2

23) 3HalTH IHTETpaIH:;
©  COSX oo
% XA | .8 | T3

IO x* +8x* +16 )Lo X2 —2ix—2 )IO (x* +a’)®

J.”(X-i-ia)dx, Smazo’ O)J‘Zﬂ 2(b+;’iCOS(p)d(/)
’ 0 a?+b?+2abcosg

X% dx _ = xPdx
) |

o (x+1)? 7
~dx,0<a<l.
e

oy [® €
lal#bl, & [ —

-1<p<1 n)

24) 3HaWTH IHTETpaIn;

Ve L 4a-x( Ixdx e d
o [[25) i o LI e [0 o [

1+ X2 @+x"? " 7o (1+x)(1+x2)’ﬂ
1 1-x dx cosln x o In x =  X—SinX
In—=— ,a>0, ° : —_
o X Xx+a ) IO x> +a’ ) J“’ (1+x)\/_ %) IO X} (x? +a?)

25) 3HailTy aCUMOTOTHYHY NOBENIHKY iHTEerpany |(A) npu A — +o.,
IlX

? 1+ X"

26) 3a 1omoMoror Teopii JUIIKIB, 3HAUTH CYMH PSIIB

o0 1 i 0 (_1)n
a) Z(2n+1)2 > a) Z 2 2

n=0 n=0 n- +a

a) I(ﬂ,)zjjlnxeMX dx , &) l(1)= I dx.

27) Po3B’s3atu onepamiiiHiM METOI0M
a) X7-2xX’+2x=1, x(0)=x'(0)=0;
6) x”-2x’=e ™, x(0)=x'(0)=0;
B) X +4x +4x=2e *sint, x(0)=-1 x'(0)=1;
r') xX"+tx’-(t+1)x=0, x(0)=x'(0)=1;
a’) X’+(t+1)x’+tx=0, x(0)=1,x'(0)=-1
€’) tX’+(2t-1)x’+(t-1)x=0, x(0)=1, x'(0)=-1
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