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IHocTanoBKka Ta OOIPYHTYBAHHS AKTYaJbHOCTI
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HaBUYKaMHU TBOPYOT'O PO3B’SI3aHHS NMPAKTUYHUX MTUTAHb,
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BMiHHSIM BUKOPHUCTOBYBATH Y CBOill poOOTi T€ HOBE, 1110
3’MBJISETBCS. Y HAyll Ta IpaKTHLi, IOCTIHHO
Ii/IBUIIYBaTH CBOIO KBasigikauito. ToMy dopMyBaHHS
30aTHOCTI JI0 CaMOCTIHHOTO OBOJIOAIHHS HOBUMH
3HAHHSAMH, CIIPOMOXHICTh aHaJi3yBaTH OTPUMaHy
iH(pOpMaLito, PO3BUTOK TBOPYOTO MUCICHHS — CTAalOTh
HEepLIOYSPrOBUMH 3aBJaHHIMH 3aKJIaay BHILOI OCBITH Yy
MATOTOBIII BHCOKOKBATi(piKOBAaHMX CHemiaiicTiB. Y
3B’S3Ky 3 UM HABYAJHHUH TPOILEC y 3aKiaai BHIIOL
ocBiTH moTpeOye HAZaHHS 3HAYYIIOI POJIi CAaMOCTIHHIH
poOoTi cTymeHTIB, 0e3 KO HEMOXJIMBO MiATOTYBaTH
AaKTUBHY 0COOUCTICTH (axiBi, HEeoOXiTHOTO
Cy4acHOMY CYCIUIBCTBY Ta BUPOOHUIITBY, a TOMY TeMa
MOCTIIDKCHHST € aKTyaJdbHOK. Y  JaHiii  crarTi
MOCTIJKYETBCS ~ OpraHi3alliss  caMOCTiliHOT  poOOTH
CTY/EHTIB IENArorivyHoro 3akKiaay BHINOi OCBITH
MEepIIOr0 POKY HABYaHHA IpU BHUBYEHHI TEMH
«KoMmrutekcHI 4yucnay, aHaNi3YyIOThCS 3aBIAaHHSA, SKi
MTOKITMKAHI HABYUTH 3HAXOIWNTHU 1 peai3yBaTH CIIOCOOU
iXHPOTO BHKOHAHHS, 3[iHCHIOBATH KOHTPOJb 1 OLIHKY
pe3yIbTaTiB BUKOHAHOT POOOTH.

AHaJsi3 ocTaHHiX aociimxeHb i myOaikauniid. Y
3B’SI3Ky 3 IOCHIICHHSIM pOJi CaMOCTiHHOI poOoTH Y
HaBYaAJIbHO-TII3HABAJILHOMY TIIPOIEC aKTyaJlbHOIO CTa€e
npobnema 1i pauioHanbHOi opranizamii. I{s mpoOnema
He HOBa. BueHi ¥ Temaroru-mpakTUKH —3aBXKIH
NpUALIIN OaraTo yBaru BHBYEHHIO PI3HHX acIeKTiB,
MOB’S3aHUX 3 CaMOCTiiiHOIO poboToro. [Ipobmemu

oprasizarmii CaMOCTIiHHOT pobotu CTYICHTIB
JTOCTIKYBaIH M.I'. I'apyHOB, E.B. I'amnion,
B.A. Ko3axkos, 1.51. Jlepnep, H.A. ITonoBHikoBa,
3.1. Crenkanp, B.O.IIBenp Ta iH. YmpaBimiHHIM

CaMOCTIfHOI0 POOOTOI0 CTYACHTIB y I03aayIUTOPHUIMA
Jac 3aiMaIIiCs B.I1. €cinos, JI.B. Kitmmenko,
JLI. JIyruenko, B.IL. [llnak Ta in. HaBuaHHsS CTymeHTIB
YMIHHIO IJJAHYBaTH CBOIO Ii3HABAJIbHY MisUIBHICTD
nocnimkyBanu O.M. Koszak, H.I1. Kpacuunpkuii Ta iH.
V¥ po6orax K.b. babenko, O.4. Kyuepyk, O.I'. Mopo3a,
B.C. Tecnenka Ta 1iH. BiJOOpa)keHI OCOOJIMBOCTI
opraHizamii  camMOCTiHHOT pOOOTH  CTYAEHTIB Ha
Monoqmux KypcaXx. CHCTEeMHHH MigXiy B Oprafizamii
CaMOCTIfHOT pPOOOTH CTYICHTIB JOCHIIKYBaBCSI Yy
poborax H.B. Bamxi, I''M. I'mitenpkoi, €.I". DomkiHOT
Ta iH.

Hespaxaroun Ha 3HAYHY KUIBKICTB OCHIIKCHB,
MPUCBSYCHUX  CAMOCTIiHIA  pobori,  mpobiema
oprasizamii camoCTiHHOT POOOTH CTYIEHTIB MepIInX
KypCIB MiJ] YaC BHBUYCHHS MAaTEMATHYHHUX JAUCUUILIIH y
CydacHMX yMOBax BHCBITJIEHA HEJIOCTaTHRO  Ta
oTpedye MOJATBIIOTO TOCIiKEHHS.

MeTo10 €TaTTi € PO3KPUTTS Pi3HUX METOAWIHHUX
acIIeKTIB opraHizamii caMOCTiHHOiI poOOTH CTYIEHTIB 3
Temu «KOMIUIEKCHI Ynca», sIKi € akTyalbHHUMHU Ha LeH
yac 1 sAKi MOKHa OLIHUTH y pO3pi3i OaraTtopiyHOro
JIOCBiy poOOTH BHUKJIANAYiB Ka(eIpun MaTeMaTHKH.
[Tpn upoMy ocobnmBa yBara akLEHTY€EThCSI Ha IEpeBipIIi
OTpUMaHUX pe3yibTaTiB, amKe U1  MalHOyTHIX
MeJaroriB  BaXJIMBO  KPUTHYHO  CTaBHTHUCA  JIO
OTPUMAHUX  pe3yibTaTiB, YMITH  KOHTPOJIOBATH
MPaBUJIBHICTE  PO3B’SA3aHHSA  KOXKHOI  3amadi  Ta
3HAXOJUTH TIOMMJIKH 1 BULIPABIISTH iX, 110 HAaA3BHYAWHO
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BXJIMBO TPU MiJrOTOBII 0 BUKOHAHHS MPOQECIHHUX
000B’s13KIB Yy MaiilOyTHbOMY.

Metonn JAOCJTiIKeHHS. Jns peadizanii
MOCTAaBJICHOI METH Ta BHKOHAaHHS 3aBAaHb CTaTTi
BUKOPHCTAaHO TEOPETHUYHI (aHami3 MeplIopKepeN 3
mpoOJIeMH TOCTIKEHHS, OCBITHIX IIpoOrpaM, CHHTES,

TTOPiBHSIHHSA) Ta eMIIipUIHi (nmenmaroriune
CIIOCTEPEIKEHHS, MPOBE/ICHHS HaBYaJIbHOTO
eKCIIEPUMEHTY 13 BHKOPHCTaHHSAM 3aIllpOIIOHOBAHOI

METOJIMKH BUKJIaJIAHHS) METOAM JOCIiPKSHHSI.

Buk/iag ocHOBHOro Marepiajy I0CTiIKeHHS.
HdoBruit  uyac  camocriiiHa  pobOTa  CTYAEHTIB
po3misanach SK JONOMDKHAa II0 BiJHOLICHHIO [0
ayautopHoi. Huni BOHa crae  HaBaXJIUBILIO
CKJIQIOBOIO YChOT'O HABYAJIBHOTO IPOLECY, OCKIJIBbKH
JIO3BOJISIE  CHUCTEMaTW3yBaTH,  3aKpiILIIOBaTH  Ta
MorauOIIOBaTH  TEOPETUYHI 3HAHHS Ta HPaKTHYHI
HAaBUYKH CTYJCHTIB, PO3BUBATH ITi3HABAJbHI 3Ii0HOCTI
Ta aKTHUBHICTh CTYICHTIB, (OpPMYBaTH CaMOCTiHHICTP
MHCIICHHS, 3JIaTHICTh bi (6] CaMOPO3BHTKY,
CaMOBJIOCKOHAJICHHS Ta camopeaizamii [2].

[Tpn BuBYEHHI MaTeMaTHYHHUX AWCIHIUIIH BEJIHKE
3HAYEHHS Ma€ 3aCBOEHHsS 0a30BUX MOHSITH, PO3YMiHHSI
iX BJIACTHBOCTEH, YCBIJOMJICHHS B3a€EMO3B’SI3KY 3
BUKJIAJICHHSAM HACTYIIHOTO Marepiany, aHami3 Ta
BUBUCHHS JIOBE/ICHb TBEP/KEHb Ta TeopeM. Ha nexuisx
TEOPCTUYHUN MaTepiajl BUKIAJAEThCS Yy MOMIAOJICHIH
¢opMi 3 NOBHHMM JIOBEJICHHSM YCiX JIeM, TEOpeM Ta

HACIIKIB, a Ha NPaKTUYHHX 3QHATTAX
BIANPAIILOBYETHCSI  PO3YMIHHS ~ OCHOBHHX  IOHSTB,
YMiHHA Ta HAaBUYKH pO3B’A3yBaHHSA NPHUKIANB Ha
ocHOBi Teopii [3]. Ilpm 3MeHIIEHHI KiIBKOCTI

ayOUTOPHUX TOMUH ¥ BIATOBIAHO 30UTBIICHHI TOIWH
JUISL CaMOCTiIHHOI POOOTH JieTanbHe BUBYCHHS 3HAYHOL

KIJIBKOCTI  TeOpeM Ta X [JOBEICHb, a TaKOX
cHCTeMaTH3allisl 3HaHb B OCHOBHOMY 3aJIMLIAIOTHCS Ha
caMmocTiiiHe  ompaioBaHHs  cTyaeHTa.  KoHTpounb

NPaKTUYHO! YaCTHMHU HaBYAJIBHOI'O KypCy IEpeBaKHO
BiZIOyBaeThCs y hOpMi ayIUTOPHUX KOHTPOJIBHUX POOIT
Ta 3aXMCTY IHAMBIAyabHUX AoMaliHixX 3aBaanb (1/13).
PosrnsHEMO MeTOIMYHI 0COOMMBOCTI OpraHizarii i
MPOBEACHHS CAMOCTIIfHOT POOOTH CTYACHTIB IiJ dYac
BukoHaHHA 1/[3 3 Temu «KomrmekcHi anciay. Y crnpobi

MMOEJHATH PI3HOMAHITHI WAXOOM 10 OpraHi3amii
CaMOCTiiHOI  poOOTH  CTyHNEHTIiB TIpH BHUBYCHHI
KOMIUICKCHUX  4HCel (OpPMyeMO  3aBIaHHs, IO

OXOIUTIOIOTh MaTepiaj, JIMIIEe YaCTKOBO PO3IJISIHYTHI Ha
JEKLIAX Ta MPaKTUYHUX 3aHATTSIX, Ta anredpaiuni
MPUKIAAH, $KI HEOOXiTHO pPO3B’A3yBaTH BIIOMHUM
crocoboM, mTpore 3 O0OOB’SI3KOBOI0  IEPEBIPKOIO
3acobamu reometpii. HaBememo mnpuxiiag BapiaHTy
IHAMBIya bHOTO 3aBaaHHs [1].

3agauya 1. [loOynyBatn Ha mwiomuui ['MT, mo
300paXyI0Th KOMIIJIEKCHI 4nclia z, sIKi 3a70BOJBHAIOTH

YMOBU:

Rez>-1,
-3<Imz<],
a) 1Imz <5, ; 0) ;
_ 2<|z|<4
|z-1-3i[<5;
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|Z +2- i| <4, VY 3aBpaHHi T) Bnainnyo JiiHI 1 yﬂBgi 4ACTHHH
8) 375 1) |z ) —5i| S |Z _o4 i| KOMIUICKCHHX YHCEN, MOJIYJI SKUX 3aIlicaHi B JiBiH i
r <argz< _”; ’ MpaBili YaCTHHAX HEPIBHOCTI, MATUMEMO:
3 4 2+2-5i =(x+y-i)+(2-51)=(x+2)+(y-5)i,
Po3p’s3aHHsS mepmmx TpbOX 3aBAaHb (a, O, B) € . ) . ) )
JIOCTATHBO OYEBMAHMM 1 BHMMAra€ Big CTydeHTa | 27 2+i=(x+y-i)+(-2+i)=(x=2)+(y+1)i, a Tomi
MepIIoro  Kypcy TMpPOUTIOCTPYBaTH  CBOI  3HAHHA | iXHI MOy, BiIITIOBiTHO, MaroTh BUTIIST,
TEOMETPUYHUX MICI[b TOYOK 3 IIKUIBHOTO KypCy g \/ 2 2,
MaTEeMaTHKH, TTOE€IHABIIN 3 0a30BHMH 3HAHHAMHU TEOPii |Z +2 5" B (X+2) +(y 5) '
KOMILICKCHHX YHCEJI, BIZIMOBIBIIHY Ha TTUTAHHS: |Z o4 i| = J(x- 2)2 (y+ 1)2 i samama  ywosa

1. KommiekcHe 9nciio Z 3ammcaHo B anreOpaiuHii
dopmi; 1o Take mificHa yacTuHa Re Z, ysBHa 4acTUHA

Im z yucna z ?

2. SIky MHOXXHMHY TOYOK 3aJa€ Ha KOMIUICKCHil
romuHi ymoBa: a) Rez=1,6) Rez>1,8) Rez>1,
r)Imz=2,1)Imz<2,¢e) Imz<2?

3.5k oOuMCHIOETHCS MOJYNh  KOMILJIEKCHOTO

guciaa Z ? 1o mokasye MOAy/ib KOMIUICKCHOTO YHCIIa
z?

4. Slxy MHOXHHY TOYOK 33/1a€ Ha KOMIUICKCHIN
IUIOIIMHI yMOBa: a) |Z|:3, 0) |Z|>3, B) |Z|23;
r) |Z| <3?

5. IIlo Take aprymeHT arg Z KOMIUIEKCHOTO YMClia
z?

6. Slky MHOXHHY TOYOK 3aJa€ Ha KOMILUICKCHiM

. Vg
IUTOIMHI YMOBa: arg Z = 3 ?

AY
|
/ﬁ' l,
8
v )
4
N , 0(1:3) -
2
Py
4 2 0 2 4 3 -
%
a)
HOBHC BUKOHAHHS 3aBIaHHS F) BUMArae

reoMeTpu4HOi TepeBipku, a came: ['MT muiommHH,
piBHOBigmaneHux Bim ABox namux Todok A i B e
cepeUHHHMI nepneHuKynsap a0 inpiska AB , a Tomy:
1. 3 ymMOBH MaeMo: |Z+2—5i|>|z—2+i| HyTi
HigMOmyIbHMX BHpa3iB Z+2-51=0=7z =-2+5i,
MaEMO  TOYKY A(—2;5); 2-2+i=0=>12,=2-i,
maemo Touky B(2—1). Bektop AB  mac Gyru

KOJIIHEApHUH /10 HOPMAJIBHOTO BEKTOpPAa OTPUMAHOI
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MEPENUIIETHCS Y BUTIIS

(x+ 2)2 +(y—5)2 > (X—Z)2 +(y+l)2 . Poskpuemo
Iy’)KKH, TIEPEHECEeMO B OAHMH OiK, 3BeIeMO MOiOHI,
OTPHUMAEMO:
X2 +4X+4+y? —10y+25> x> —4x+4+y* +2y+1
abo
X2 +4X+4+y? —10y+ 25— X +4x—4—y* -2y -1>0
2x-3y+6>0
(6e3 d:2x-3y+6=0), sxii
HAJICKUTh Mo4yaTok koopauHat: 2-0-3-0+6=6>0.

Jnist mobynoBu npsimol d  OCTATHBO 3HANUTH ABiI TOYKH:
Hexait X=0,Tomi y=2;sakmo y=0, Tomi X=-3.

, 3Bimkm 8x-12y+24>0 abo

IMBIUIOIIMHA MEXI

A

0)
npsimoi-mexi d , Maemo:
AB=(2-1),~(-25),=(4-6);  n,=(2-9).
Bexropn KoiiHeapHi, OCKITBKH IXHI KOOpAWHATH

6
-3
2. Cepenuna Binpiska AB wmae nexatn na npswmiit

MIPOIOPIIHHI: g

mexi O, To6TO ii KOOPAMHATH MAKOTh 3aT0BOJNBHATH
piBHsHHA mpsMoi. KoopamHaTm cepenwHM Binpizka
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X, + X +
009MCITIOITECA 33 (HOpMyTIaMu (u;u); y

2 2
HallloMy BHIAAKy cepemuHa Bigpiska AB  mac
- 5+(-1
KOOpPAUHATU %,% , To6r0  (0;2).

&Y

3
B)

Hacrynni nBa 3aBmanns [JI[3  mpucBsucHi
anreOpaiuHiii (¢opmi 3amucy KOMILIEKCHOro uucia (3
00OB’SI3KOBOI0  YMOBOIO  TEpeBipkM  3acobamu
reomertpii). Ilepen ixHiM pO3B’S3aHHSM BHMAracThCs
JIaTH BIAOBIAI HA TATAHHS:

1. KoMIiekcHI 9ucnia 3amucaHi B anreOpaidHii
¢dopmi. Ak  nomatm (BimHATH) 1Ba uwmcma? 1o
BiOyBa€eThCs 3 MIHCHUMH, yIBHUMH dYacTHHaMHU? Sk
BUKOHATH TIEPEBIpKYy TNPaBHIBHOCTI pe3ynbTaTy 3a
JIOTIOMOT'OI0 BEKTOPiB?

2. KomnniekcHi 4mcna 3anmcaHi B aireOpaivHii
¢dopwmi. Sk nomHoxuth n8a yuciaa? 1o BiaOyBaeThCs 3
MOJYJSIMH,  apryMEHTaMH  YHCeN:  SIKUM  CIIB-
BIZIHOLLICHHSIM TOB’sI3aHI MOAYJI (apryMeHTH) BXIiJHHX
grceN 1 MOAYJb (apryMEHT) YHCIa-pe3ynpTary?

3. KomniiekcHe uncio Z 3anucane B anreOpaiqnii
dopmi. Sk  oGumciuT  ky6 z°  umcma? 1o
BiZIOYBAETHCS 3 MOJYJISIMH, apryMEHTaMH YHCEeN: SIKUM
CHIBBITHOIICHHSAM TIOB’S3aHI  MOXIyNb  (apryMeHT)

BXiIHOTO 4YHWcla Z 1 MOAyNs (aprymMeHT) dYHcla-
pe3ynbrary?
4. Slke 4HMCIO HAa3MBAETHCS  CHPSDKEHHM 110

KOMIUIEKCHOTO 4ucia Z ? SIKUM  CIHiBBiJHOIICHHSIM
OB ’s13aHI MOIYJh (apryMeHT) BXiJHOTO dYWcna Z i
MOIyJb (apTyMEHT) CIPSDKCHOIO J0 HBOTrO 4ucia Z ?
Sk Ha KOMIUTEKCHI# TUIONIMHI BUIIISIAIOTH 300pakeHHS
gyrcen Z 1 Z ?

5. KomnniekcHi umcna 3anmcaHi B anreOpaivHii
¢dopmi. Sk momimuty apa yucna? Illo BimOyBaeTbes 3
MOJYJSIMH,  apryMEHTaMH  YHCeN:  SIKUM  CIIB-
BIZIHOIIICHHSIM IIOB’s3aHi MOJyJi (apryMeHTH) BXIZHHX
qHcell 1 MOJyJNb (apryMeHT) Ynciia-pe3ynbrary?

6. lllo MoXHa cKa3zaTuh NMPO MOJAYJi (apryMeHTH)

z 2,/ o . .
gactok 7/ 1a "%/ 7 SIK Ha KOMIUICKCHIH TiomuHi
2 1

BHTJISIIAI0TH 300payK€HHS IUX JBOX YaCTOK?
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[TincTaBisieMo y piBHSHHS NPSAMOI, IEPEKOHYEMOCS, 1110
BUKOHYeThCst 1 1 ymoBa: 2:-0-3-2+6=0, orxe,
3aJada poO3B’s3aHA TMPaBWIHHO. Bimmosigs no 3amadi
HaBeleHa Ha PHUCYHKY T), JOJATKOBO MOKAa3aHI TOYKH
AB.

. EJLY
Al-2:8) -,
4 ”
. f
Y3 -~
" ”~
' /
ur
ST
2x—3y+6=0// 977
~ %
l i
s 2 1 g S y
4 s
B(2:-1)
r)

3agayva 2. JlaHo 1Ba KOMIUIEKCHI uucna z, =7 —i
i z,=2+11i. O6uncmutn (B anrebpaiuniii Qopmi) i
no0yyBaTH pa3oM 3 HUMH:

a) ixmto cymy Z; +2,, 0) pizHHLIIO
Z,—1,, B) 100yTOK Z9 *Z5,

YA VA 3

T') YaCTKH 1 ta 2/ | o) Ky0 Z4

Zy Z
yucna Zq, €) CIpshKEHe 10 Z;

Ta TPOKOMEHTYBATH, SIKIO MOJXIHBO, IO
BiMOyBa€Tbcs 3 MINCHUMH, YSBHUMH YacTHHAMU,
MOJYJISIMH, apryMEHTaMH OTPUMAHHUX KOMIUIEKCHUX
qycel.

Po3p’sa3annsg. a—0) OOuMCIUMO CyMy 1 PI3HHIIO
YKa3aHUX KOMIUICKCHUX YHCET:
2+, =(7—-1)+(2+1%) = (7+2)+(~i +11i)=9+10i
2, -1, =(7-1)-(2+1%i)=(7-2)+ (i -11i)=5-12i,

Opyu LBOMY Y Tmepiuid 3amgayi aidcHi (ysBHI)
YaCTHHHU JOJAIOTHCS, y APYTii BIIHIMAIOTHCS.
l'eomeTpruHO oTprMaeMo cyMy (pi3HHMIIO) BEKTOPIB,
SIKi 3’€IHYFOTh TIOYaTOK KOOPJAWHAT 3 TaHHUMHU TOYKAMH,
oo 300pakaroTh KOMIDIEKCHI 4Hcia, TOOTO JiaroHaib
mapajenorpama, 0 BUXOIUTHh 3 IOYATKy KOOPAHHAT
(miaroHanp mapainernorpaMa, mo 3’€IHYE Ii TOYKH) —
JIUB. pUC. a)-0).

B) O0uncianMo M0O0YTOK YKa3aHMX KOMIUIEKCHHUX
YHCelI:

2,2, =(7-)-(2+12) = 7-2+7-11i - 2i ~11i" =
14477i-2i ~11-(-1) = 25+ 75i
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A Z-2,=25+751
1" 42 [

72 /
86 /
50 /

54 /
48 /
42 /

L

30 /
24 /

a), 6) B)

BukoHaeMo mnepeBipKy: MOIyNi KOMIUIEKCHHX YHCEJl MalOTh IEPEMHOXXHUTHCh, @ apryMEHTH — JOAaTHCH.
OGumeInMO MopyJti: |zl|=«y72+(—1)2 — 50 =572, |z,| =22 +12 = J4+121 = 125 =55, ixuiii n06yTox:

|z.|-|2,| =5v2 545 = 25\10 ; |z, - 2,| = /25? + 752 =\/252 (1+3)=2510.  Topismoioun  gsa  ocrammi

pe3yJIbTaTH, NPUXOJUMO 10 BUCHOBKY, IO IEpIla yMOBa — BUKOHYEThCS. [lepeBipuMO BHKOHAHHS JIPYroi yMOBH:

argz, = arctg (_71] ~-8, argz, = arctg [1—21] ~80°, arg(z,-z,)=arctg (;—2) ~T72°,

argz, +argz, ~—8 +80° =72° (mpyra ymoBa BUKOHYyeThbcs). Ha pucyHky 6) MOXKHa HOMIPATH TpaHCHOPTHPOM
) , APYTOro

Rt

apryMmeHT nepioro yucia (kyr £ X0z, ~—8°: roctpuii KyT, 3¢ TOAUHHUKOBOIO CTPUIKOIO, TOMY 3HAaK
upcna (kyr £XO0z, =80°: roctpuil KyT, npomu TOAUHHUKOBOI CTPINKH, TOMYy 3HaK “+”) Ta umcna Zp-Z,,

BigmosigHO, 72°.
r) OGUMCIUMO YaCTKU yKa3aHUX KOMILIEKCHHUX YUCeN (YMCENbHHUK 1 3HAMEHHUK JPO0Y JOMHOKUMO Ha YHCIIO,
CHpsDKEHE 10 3HAMEHHHKA):
z,  7-i  (7-i)(2-11)  7.2-7-11i-2i+1%° 14-77i-2i+11-(-1)
7, 2410 (2+1%)-(2-1%) 22 —(11i)’ - 4-121i

_3-79i _3-79i _ 3 79

T 44121 125 125 125

7, 2410 (2+10)-(7+i)  2.7+2.i+10- 7410 14+2i+77i+11-(-1) _
z, 71 (7-1)-(7+i) 7 i 49—(-1)
_3+79i _3+79i _3 79,
50 50 50 50 °
Buxonaemo mepeBipky. [Ipm nineHHI MOIyNi KOMIDIEKCHHX YHCEI MAIOTh IOMIIHTHCH, a apTyMEHTH —
BiTHATHCS:
Bl S8 20 e [SF BT ST A=
|zl 56 B 5 |z 125 125 125° 125125 5 '

HOpiBHIOIO‘II/I pe3ysibTaTu, HOMi‘laCMO, 110 BOHHU OIIHaKOBi.

|z, 545 5 10 ( 3 jz (79}2 /32 +79° f6250 Jio .
= ==, — | +| — = > = = ——— — TCXK O/IHAKOB1 PE3YyJIbTATH.
50) \50 50 2500 2

Aprymentu Z;,Z, mu Bke paxysamu (abo mipsim): argz, ~—8°, argz, ~80°, aprymenr nepuoi

Z

z] 52 V2

Z —79/125 [79] . . . . .
acTku: arg| — |=arctg| —— |=-arctg| — |~ -88", pi3 a eHTiB argz, —argz, ~—-8 —80° =-88
YaCTKH g(zzj g( 3/125 g 3 p13HULISL apTyMEHTIB arg z; gz,
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. . Z, 79/50 79 . . .
(ommakoBi); mma apyroi dYacTKM Maemo arg| — |=arctg % = arctg 3 ~ 88", Dpi3HUI apryMeHTiB,
Zl

BiAIOBiAHO, argz, —argz, ~80° —(—8°) =88’ (Tex 0HaKOBI).
3ayBakeHHS: 9HCIIa % i % € B3a€EMHO OOCpHEHHMH YHCIIAMH, a TOMY iXHill TOOYTOK Ma€e ITOpiBHIOBATH
2 1

OJIMHUII, TXHI MOAYJI MalTh OyTH OOCpPHEHUMHM YHCJIaMH, 2 apTyMEHTH — IPOTHJISKHUMHU YUCIaMHU (Ha PUCYHKY
npomeni, O 3’ €THYIOTh YUCIIA 3 IOYaTKOM KOOPAWHAT, MAIOTh OYTH CHMETPHYHIUMH BiTHOCHO Bici abcmuc):

Z 7, i—ﬁi E+Ei 3 3+ 3 79. 79 3. 79 79,
125 125 )\50 50

Z, 1, T125 50 125 50 125 50 125 50
_ 9+237i —237i - 6241i° _9+6241 6250 1
125-50 6250 6250
MOJIyJli MH YK€ paxyBajIH: ;—l = g , 2—2 = @ , IxHI} 100yTOK % . @ =1;
2 1

apryMeHTH TEeXK paxyBaid: arg [ij =—arctg (L:j ~—88", arg [Z—Z] = arctg (7?9] ~88°.
z Z

2 1
ﬂKH.[O HC BUKOHYE€TBCSA XO4Ya o OAHa yMOBa — Tpe6a HIyKaThu INOMUIIKY, a SKIIO BUKOHYETHCA XOY ou OJHa
YMOBaA, TO BCJIMKa ﬁmoeipnicmb TOTO, IO 3aJa4a pO3B’$I3aHa MMpaBUJIbHO.

1) O6uncmMo Ky0 yKa3aHOTO KOMIUIEKCHOTO YHCIIa 213 :
22 =(7T=i) =7°+3-72 (=) +3-7- ()" + (i)’ =343-147i + 21i® —i* = 343-147i - 21+i = 322 146i.

BukoHaeMo mepeBipKy: HpH MiJHECEHHI JO Ky0a MOAYJIb KOMIUIEKCHOTO 4YMClia MaB MiJHECTUCS J0 KyOa, a

3
apryMeHT - TOTPOITHUCS: Ky0 MOJIYIIS qucna Z: (|Z1|)3 = (Sx/f ) = 25042, MOJYITh
|2°|= «jazzz +(~146)° =[125000 = /2507 -2 =25082.  Apryment Z: argz, ~—8,  aprymet
z°: arg (213) = arctg %426 =—arctg % ~ —24° . O0unBi yMOBU BUKOHYIOTBCSI.

¢) 3anumemMo cHpspkeHe 0 KOMIUIEKCHOTO Yhcna Z =7 —i (CHpsDKeHi YHcla BiPi3HAIOTBCS 3HAKOM YSIBHOT

4acTHHM): Z =7 +i. Y reoMerpuuHiii imocTpanii 10 3a1a4i CTyAEHT Mae OTPHMATH ABA YKCIA, [0 CUMETPUYHI

BiTHOCHO BicCi aOCIIHC: MOJYJIi YUCET PiBHI, apryMEHTH MPOTHIICKHI.
HaBeznemo po3B’s3aHHS HACTYIIHOI 3aa4i 3 IOKPOKOBOKO MEPEBIPKOI0 OTPUMAHHUX PE3yJIbTaTIB.

(5+3i)’ -(6-2i)’
(2-5i) +(7+4i)

3amaua 3. O6umcnutH AilicHy Re z 1 ysBHy Im z yacTHHM KOMIUIEKCHOTO YHCla Z =
Po3p’s3anns:
1. (5+3i)’ =5°+3-52-(3i)+3-5-(3i)" +(3i)’ =125+ 225i +135i% + 27i° =

=125+ 225i —135—27i =-10+198i.
ITepesipka (omHa 3 MOJKITUBUX MIePEBIPOK, JTMBHICH O3B’ sI3aHHS 3amadi 2 n):

|7 =5 +3 =34, |7 =(ﬁ)g —344/34 ;2| = |[(~10)° +198” = 100+ 39204 — /39304 = \/34” -34 = 34/34
2. (6-2i) =6°+3-62-(-2i)+3-6-(~2i)" +(-2i)° = 216 - 216i + 72i* ~8i° =
= 216 216i - 72+ 8i =144 208i.

Tepeipra: |2] = /67 +(~2)° =40 = 2410, |2f' = (2v10)" =8-1010 =800

22| = 1442 +(~208)° = |[(16-9)" +(16-13)° =16+/97 +13° =161/250 =161/25-10 = 8010
3. (2-5i)" =22 +2.2-(-5i) +(-5i)" = 4—20i + 25i% = 4—20i — 25 = 21— 20i.

epeipra: |2] = 27 +(-5)" =29, [ =(v29) =29;

27| = \J(~21)° +(~20)" = 441+ 400 = \/8a = 297 = 29.

4. (T+4i) =7*+2-7-4i +(4i)’ = 49+56i +16i> = 49 +56i —16 = 33+ 56i.
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Tepesipka: |¢| =7 +4% = [65, |Z|2 :(\/@)2 =65;
|22 =/33° +567 = /1089 +3136 = /4225 = /65° = 65.
5. (5+3i)’ —(6-2i)’ = (~10+198i)— (144 — 208i ) = (~10—144) + (198+208)i = —154+ 406i.
6. (2—5i)° +(7+4i) = (—21-20i)+(33+56i ) = (— 21+ 33)+ (- 20+ 56 )i =12 + 36i.
(5+3i) —(6-2i) —154+406i 2-(-77+203) —77+203i (-77+203i)-(1-3i)
(2-5iy +(7+4i)  12+360  2:6-(1+3))  6:(1+3i)  6-(L+3)-(1-3i)
_ =77-1+77-3i+203-1i-203-3i° _ 77+ 231i+203i —609i* _ ~77-+434i+609 _
6-(1+3i)-(1-3i) 6.(12_(3i)2) 6-(1-9i%)
_532+434i 53244341 (532 434, 133 217. .13 _ 7.
6-(1+9) 60 60 60 15 30 15 30
[epesipxka:

|2,| = \[(-154)° + 4067 = \[(—2-77)" +(2-208)" = 2y/772 + 208" = 2,/5029+ 41200 =

=24/47138 =2/2-7%-13-37 =14/962;

|2,| =122 4367 = |[(12-1)° +(12-3)° =12\1° +3° =12J0;

H _ 14:/962 _ 7481 _ 72405
|zl 1210 65 30

Moz[ym, YACTKHA Mae ,IlOpiBHIOBaTI/I YacTIli MOIYIIB:

742405

Hacrymui paBa 3aBmaHHs €  CTaHAApPTHUMHU
3aBJaHHSIMM Ha Jii 3 KOMIUIEKCHUMHM YHCIAMH Y
TpuroHoMmeTpuuHiii ¢opmi. Ilepex IXHIM BHUKOHAHHIM
MOTPIOHO BHKOHATH CaMOIIEPEBIPKY, BiJIOBIBIIM Ha
nutaHns [1]:

1. KommiekcHe — umcio z 3amucaHe B
anreOpaiuniit Gopmi. Sk obuucnutn Horo Mmomyns? Sk
MPaBIJIbHO BU3HAYUTH apryMEHT KOMIUIEKCHOTO YHCIIa:
SKIIO TAHTCHC KyTa NOAATHUH 1 KOMIUIEKCHE YHCIIO
JSKUTH y TepIIiil (TpeTiif) KOOPAMHATHIN YBEPTI; SKIIO
TaHI'CHC KyTa BIEMHUII 1 KOMIUIEKCHE YHCIIO JIEKUTH Y
Jpyrii (4eTBepTiil) KoopAMHATHIN uBepTi? Sk 3amucaTtu
HOro y TpUroHOMEeTpUUHiHi hopmi?

2. Slxoro € dopmyna ans 1oOyBaHHsST KOPEHsS 71-TO
CTemeHs: 3 KOMIUIeKCHOro 4ncna? CKiJIbKH € KOPEHIB 7-
O CTeleHs! 3 KOMIUIEKCHOTO yKcia?

3. Ha ckinpbKM dYacTHH HOAUISIE KOJIO MHOKHHA
KOpEHIB 1-TO CTETeHs] 3 KOMIUIEKCHOTO YHCa, SKOTO
panmiyca me kojo? SIKuM CHiBBIIHONICHHAM IIOB’s3aHi

MOAYJb (apryMeHT) BXiZHOro uucia Z 1 MOAyib
(aprymenTn) uncen-pe3ynbTartiB?

4. 5xot0o €  ¢opmyma  Aud  TiTHECEHHS
KOMIUIEKCHOTO 4YHCIa JO0 #7-To creneds (dopmyia
Myagpa)?

5. SlkuM  CIIBBIIHONICHHSM TIOB’sI3aHi  MOJYJb

. . n
BXiJTHOTO 4Hcia Z 1 MOJyNb 4ucia-pesynsrary Z ?
SIlkuM CIiBBiTHOIICHHSIM TIOB’s13aHi apryYMEHT BXiTHOTO

. n
yucna Z 1apryMeHT uucia-pesynprary Z ?

1337 4+2172 J? 19’ 4+(7 31 _

. .. . . . 13
Binmosini ogaakoBi, mpaBuiasHO. BinmoBiae: Rez =8—
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30

7
30
3amaua 4. OGuucauTH i 300pa3uTH Ha
KOMHJ’IeKCHif/'I HJ'IOHII/IHi YHUCJIO Z Ta
a) KOpeHI TPEThOT0 CTEMEHS 13

~147 -14[7i;

0) KOpEeHi YeTBEPTOro CTEICHS 13

~10+10,3i.

3agaua 5. 300pa3uTH Ha KOMIUICKCHIH ILTOIIUHI

YUCIIO Z = af33 —aflli Ta 00OYUCIUTH 218

BukoHaHy po0OTy CTyJeHT Mae 3axHCTHTH B
CTPOKH, BH3HA4YeHi TpadikoM HaBYAJIBHOTO IIPOLECY.
3axucT mnepepbayae 3HAHHS CTYJCHTOM BiJMOBIIHOTO

iIlmz=7

TEOPETUYHOIO MaTtepiaiy, NpaKTHYHI HaBUYKU
PO3B’sI3aHHS THUIIOBUX TIPUKIIAIB, YMIHHA
3aCTOCOBYBATH 3aCO0M MEPEBipKH.

BucHoBkM 3 jgociailkeHHs: i IepcHeKTHBH

NOJAJIBIINX PO3POOOK HANpsMy. Y JaHili poOOTi aBTOP
JIUINTBCS. BJIACHUM JIOCBiZIOM oOpraHizauii camocTiiHOi
poboTH cTyneHTIB mpu BUBUYEHHI TemMu «KomruiekcHi
gmucia», NpH SAKiH ocobimBa yBara TPHIUIIETHCS
JIBOICTI# TIPHUPOJIi KOMITJIEKCHOTO YHCIIa, TIOB’ I3YIOThCS
JIEKapTOBl 1 TMOJNSAPHI KOOpAWMHATH, anredpaidyHa i
TPUrOHOMETpPUYHA (POPMH 3aMUCY KOMIUIEKCHOTO YUCia
Ta aKIEHTYETbCS OCOONMBa yBara Ha KPUTHYHOCTI
OIIiHKH OTpUMaHUX pe3yIbTaTiB. [onmampmi
JIOCIIIJKEHHST OyyTh CHPSIMOBAaHI Ha TOINMPEHHI M€l
METOJIMKH Ha 1HIII PO3ILUIH JiHIHHOT anreOpu.
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CamMocriiine BUKOHAHHS 143 JI03BOJISIE
CUCTEeMaTH3yBaTH 3HAHHS 3 TEMHU Ta IPUBYAE CTYACHTIB
JI0 BUKOHAHHS MEPEBIPKU 3 METOIO OILIHKH OTPHUMaHHX
QHAJTITUYHUX  pe3yNbTariB.  YCIIIHE  OBOJIOMIHHA
3HAHHSAMH, DPO3B’SI3aHHS HOBUX 3aBIaHb HPHHOCUTH
CTyZEHTaM HeaOusike 3aJJ0BOJICHHS, crpusie
BHPOONCHHIO TIpoecifHuX AKOCTeH O0COOHCTOCTI,
(opMyBaHHIO TBOpPUOI ocoOmcTOCTI (paxiBIlsd, 34aTHOTO
JI0 CAMOPO3BUTKY T4 CAMOOCBITH.
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TPYIOBA MIATOTOBKA JAITEN Y IIKIJIbHUX 3AKJIAJAX YKPATHH (XIX cr.)

ITocTaHOBKAa Ta OOIPYHTYBaHHS AKTYaJbHOCTI
npo6jemn. CydacHuil mepion po30yI0BH HE3aJIeKHOI
VYKpaiHChKOi JepkaBu Ta TepexoAy 1O PHUHKOBOL
€KOHOMIKH BHUKJIHKaB OaraTo mpoOiiem, cepex SKuX
mpobsemMa TpPYAOBOI MIATOTOBKHM MOJIOAI € Yd HE
HaiiBaroMimor. Y  HOBHX YMOBax  COIiaJbHO-
€KOHOMIYHOTO PO3BHTKY YKpaiHU JOCBiI Oprasizamii
TPYIOBOTrO HaBYaHHS B MIKUTBHHLTBI y XIX crosmiTri
BaXIIMBUH SK eTam icTopii, 1 SK MPaKTHYHUUA JOCBIJ
IOZI0 PETiOHAJBHHUX MIAXOMIB O BHOOpPY MpOdiito

HaBYAaHHS 3 BpaxyBaHHAM BHUPOOHWMYHX TOTpPEO.
OcobmuBo npyra monoBuHa  XIX  CcTOMTTA
XapaKkTepU3yeThCs ITUPOKOMACIIITAOHUM

pebopMyBaHHAM YCiX Taly3ei CYCIHIILHOTO XHUTTS, B
TOMY 4YHCIi H OCBITHBOI raiysi, BBEICHHSIM HOBOTO
HaBYAJBHOTO  TpeIMeTa  «TPyIOBE  HaBUAHHIY,
CTBOPEHHSM 3aKJIaJiB HOBOTO THITYy, BJOCKOHAJICHHS
CHCTEeMU TIJArOTOBKM BYMTENIB, J€ IepeBaxaia
CKJIaJI0Ba MPAKTHYHOT MiATOTOBKH.

AHai3 ocTraHHIX JocaimkeHb i myOmikamii.
Barato yBarm TpyZOBOMY HaBYaHHIO Ta BHUXOBaHHIO
NPUAUSIIIA Y CBOIX Mpalsx BiJOMI HEJaroru JIpyroi
nonoBuHu XIX — mowarky XX CTONITTA: BITYU3HSHI
(M. Iuporos, M. Kopd, II. Kanrepes, II. Jlecragr,
T. JIyoenenp, K. Yumucekuii, S1. Yenira) Ta 3apyOixHi
(k. JIproi, I'. Kepmenmretinep, A. MikenbceH,
Y. Mecranom Ta iHmi). BoHu po3rismanu TpyaoBe
HaBYaHHS Ta BUXOBAHHS HE TIJIBKH sIK 3aci0 MiIrOTOBKH
kBamipikoBaHMX POOITHUKIB ST NIPOMHUCIOBOCTI Ta
CUIBCBKOTO TOCIOJAPCTBA, aje 1 SK BaXKJIUBY YMOBY
MiABUIEHHS PIBHSA MOPAJBHOTO Ta IHTENEKTYalIbHOTO
PO3BUTKY CyCHiJbCcTBa. [IpomiecaM Tpya0BOi MiATOTOBKH
MOJIOJII Ha PI3HHX eTalax CYCHiJIbHO-ICTOPUYHOTO
PO3BUTKY  NIPHCBAYEHI JOCHKEHHA A. Buxpyma,
M. JIeBKiBCBKOTO, B. Mapgzirona, A. Hicimuyka,
M. KaperiHa, . CmeTanina, B. Cunopenka,
B. Cremenka, B. Ctpymancskoro, [I. TxopxkeBcbKoOro,
b. ®epopmmna. Y 1mmx mpamsgx  OOIpyHTOBYETHCS
HEOOXIiTHICTh 3MiHM 3MicTy, OPM 1 METOAIB TPYIOBOTO
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