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_NOTIACH

VTBepikIeHa Ha 3aCelaHui yueOHO-MeTOIMUECKOH KOMUCCHH (PaKyIbTeTa
KOMIBFOTEPHBIX TEXHOJIOTHH U MPUKJIAIHON MaTeMaTHKH
npotokos Ne 1 ot «20» anpess 2018r.

Ipencenarens YMK dakynprera Mansixux K.B. é

MOATTHCh

PerieH3eHTHI:

[HlamomrukoBa TaTbsiHa JIeOHHIOBHA.

JIOKTOp MeJarornyeckux Hayk, KaHau1aT PU3MKO-MaTeMaTHYeCKHX HayK,
npodeccop. [ToueTHsIH pabOTHUK BBICILETO PO(YECCHOHATBHOTO o0pazoBaHus
PO, Jlupextop HHCTHTYTA (QyHaamenTanbHbIX Hayk (MOH) @T'BOY BO
«KyoI'TY».

MapxkoB Buranuii HiukonaeBud.

TlokTop Texuuueckux Hayk. [Ipodeccop xadenpsl HHGOPMALMOHHBIX CHCTEM U
[IPOrpPaAMMHPOBAHUSA HHCTHTYTa KOMITBIOTEPHBIX CHCTEM U HH(OPMALIHOHHOH
6e3onacHoctd (MKCulb) ®I'BOY BO «KyoI'TY».



1 Hesn u 3a1a4y U3y4YeHUsl TUCUMIJIMHBI .
1.1 llean ocBOeHUS AUCHHUILIAHDI.

[lenbto mpenogaBaHWsl M M3YyYEHUs JUCHUIUIMHBI «KOMIUIEKCHBIH aHamu3» SBISIETCS
(dbopMupoBaHUe MpenCcTaBIeHU 00 0000IIEHUAX MOHATHI MaTeMaTHYEeCKOrO aHAJIM3a Ha Cilydai
(GyHKIMH KOMIUIEKCHBIX MEPEMEHHBIX, ()YHKIMOHAIBHBIX PSJI0B, MHTETPAIOB C MapaMeTpaMu U
TEOPUM IOJI, a4 TAKXKE HUX POJM B CUCTEME MAaTEMAaTHUYECKUX HAYK M B MPUIIOKEHHUSAX APYTHUX
€CTECTBEHHOHAYYHBIX JIUCLUIUIMH.

1.2 3agaun AUCHUILIMHBI

— (opMupoBaHUEe y CTyIEHTa NPEICTABICHUNH OO0 OCHOBHBIX MOHSATHUSAX M METOJAX
Teopun QpyHKIMI KOMIIEKCHOTO TEPEMEHHOT0;

— BBIpA0OTKA HABBIKOB UCIOJIb30BaHUs MeTO/10B KommiekcHoro ananusa u Teopuu mosst
JUTSL pEIICHUS MATEeMAaTHYEeCKUX U MPUKIIAIHBIX 3a/1a4;

1.3 MecTo AuCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl.

Huctunnuna «KoMIUIeKCHBIM aHanu3» OTHOCUTCA K BapuaTuBHOW uactu bioka 1
«/IMCUMIUIMHBI U MOLYIIHY.

Jns wW3ydeHWs JUCHMIUIMHBI CTYIEHT JOJDKEH BIAAECTh 3HAHUSIMHU, YMEHUSIMU U
HaBBIKAMM M0 JUCHUIIMHE «MaTeMaTuuecKuil aHaIu3».

3HaHUsA, TMOJydyaeMble TpPU U3YYCHUU JUCHUIUIMHBI «KOMIUIEKCHBIM — aHaIu3»,
dbopMupyroT npodeccruoHanbHble KOMIIETEHIIUHN CTyeHTa B obnactu [IpukiaaHoii MaTemMaTuky,
WCIIOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX U MaTEMaTUYECKUX TUCHUIUIMHAX broka 1.

1.4 IlepeyeHb TMUIAHMPYEMBIX Ppe3yJbTATOB O00y4YeHMsl 10 JUCHUILUIMHE
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTaTaMi 0CBOCHHS 00pPa30BaTEJILHOI IPOrPAMMBI.

Komnerenmuu  oOyvarornierocs,
«KoMIIIEKCHBIN aHAIU3Y.

q)OpMI/IpyeMBIe B PpC3yJbTaTe€ OCBOCHUA KYypCa

HNupex B pe3yabTare uzyueHusi y4eOHOH JUCHUTLINHBI
Ne Conepxanue
c o0yuarouuecs 10J5KHbI
.0 KOMIeEeTeHIUH (M1
KoMIe eé wacTn)
YacTu
TeHIHH 3HATh yMeTh BJIaJIeTh
1. CIOCOOHOCTHIO OCHOBHBIE Hcnons3oBatk HaBBIKAMU
IK-2 MMOHUMATh, TIOHSTHSI, 3HAHUSA MPUMEHEHUS
COBEpIIICHCTBOBATh U | TOJOXKEHUS u COBPEMEHHOTO 3HAHUU o
MIPUMEHSITh METOIbI MaTeMaTHYECK COBPEMEHHOMY
COBpPEMEHHBI KOMIIJIEKCHOTO oro amnmapara MaTeMaTHYECK
MaTeMaTHYECKUN aHam3a JUISL  peIICHUS OMYy ammapary
amnmapar MaTeMaTHYECK JUISL  peIICHUS
ux u MaTeMaTH4YECK
TIPUKJIATHBIX uX 3a/1a4
3a/1a4y




OIIK-1

CIIOCOOHOCTBIO
HCIIOJIb30BATh
0a30BbI€ 3HAHMS
€CTECTBCHHBIX HayK,
MaTeMaTUKU U
UH(POPMATUKH,
OCHOBHBIE (DAKTHI,
KOHIICIILIMH,
IIPUHLUIIBI TEOPUH,
CBSI3aHHBIX C
MPUKIATHOMN
MaTEeMaTHKOH 1
nHPOPMATUKOI

® TCOPETUYECKHUE
MTOJIOXKCHUS,
JIeXKaIIe B
OCHOBE
MOCTPOCHUS
METOI0B
KOMILICKCHOT'O
aHajm3a

® IPOOJIEMBI,
MMOCTAHOBKH U
000CHOBaHHUS
3aa4
MaTeMaTHYECKO
rou
uHOpMaIMOHH
oro
obecrieueHus
npu
UCCJIC/IOBAaHUH
TIPHUKJIATHBIX
CUCTEM

® OCHOBHbIE
METO/bI
peLeHus
TUIOBBIX 3a1a4
KOMIUJIEKCHOTO
aHanusa

® JI0Ka3bIBaTh
YTBEPKICHHS,
crienuGuIHbIC
JUISL
KOMIIJICKCHOTO
aHaJm3a,

® BBIOpATH
METOJT AJIs
pelieHus
KOHKPETHOU
3aJa4un
KOMILJIEKCHOTO
aHaJn3a;

e IPUMEHSTH
MOJTy4YeHHBIE
3HAHUS JJIA
UCIIOJIb30BaHUS B
MPAKTUYECKOU
JESITEIIbHOCTH
aHayu3a u
peleHus
MIPUKJIIATHBIX
3ajad.

METO1aMHU
KOMILJIEKCHOT'O
aHanmm3a Jjs
UCCIICIOBAHHS
Ppa3IMYHbBIX
NPUKJIATHBIX
3a1a4 U
BBIOOpA

3P PEKTUBHBIX
QITOPUTMOB
JUISL PEeUIeHUs U
UCCIICIOBaHUU
npodeccuoHa
BHBIX U
COIUAITbHBIX
3ajau.




2. CTpyKTypa U cofep:KaHue TUCHUIUIUHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

O6mass Tpymo€MKOCTh AWCHMIUIUHBI cocTaBisier 6 3ad.en. (216 wacoB), wux
pacrpeziesieHue 1Mo BujaM paboT MpeCTaBICHO B TAOIHIIE
Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dachr)
4 cemectp

KonTakTHasi padora (Bcero), B ToM 4ucie:
AyauTOpHBIE 3aHATHS (BCEro) 144 144
B tom unciie:
3aHsATHS JEKIIMOHHOTO TUTIA 64 64
JlaGopaTopHble 3aHATHS 80 80
HNnas koHTaKkTHasi padora
B Tom uncine:
KonTpomupyemas camocrositenbHas pabora (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocTosiTesibHasi padoTa, B TOM YHCJIe:
ITpopaboTka yaeGHOro MaTepHaia 6,8 6,8
BeimonHeHe MHAMBUAYaIbHBIX 3aJaHUH 10 10
[ToaroToBka K TEKyIieMy KOHTPOIIO 6 6
KonTtpous
[TonroroBka K SK3aMeHY 447 447
Oo01as Tpy10eMKOCTh yac. 216 216

B TOM 4YHCJie KOHTAKTHAs 148 5 1485

pabora

3a4. ef 6 6

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenennie BuoB y4eOHOI pabOThl U UX TPYAOEMKOCTH IO pa3jenaM AUCIMILTUHBL,
paszensl IUCIUILIMHBI, H3ydaeMble B 4 ceMecTpe (ouHas gpopma)

KosmuecTBo yacoB
Ne HaumenoBanue pasnenos AymuropHas | BHeayMTOpHas
Bcero pabota pabora
JI JIP CPC | OK3

1 2 3 4 6 7 5
1. |DnemMeHThI TeOpUH MO 21,1 6 6 3,7 6
2. |OyHKIINY KOMITJIEKCHOH ITepeMeHHON 68,6 24 30 47 9.9
3 OcHOBHBIE TEOPEMBI TEOPUHU AHATTUTHUECKHUX 55 20 24 3,1 7.9

" |byHKIIMIA
4 Bbruncnenue nHTErpasoB METoIaMu TEOPUH 25,1 6 6 4.1 9

' |aHanuTHYEeCKUX PYHKIMIA
5. |HTerpansl, 3aBHUcAIINE OT TapaMeTpa 29,1 8 12 51 4




6 O0630p NpoHIEHHOTO MaTepHaia U IPUEM 12 2 2.1 7.9
" |3audera.
Bcero no pasnenam AMCITUTIIMHBL: 2115 64 80 22.8 447
Kontponupyemas padora crynenra (KCP) 4
[Tpomexxyrounas arrecrauus (MKP) 0,5 0,2 0,3
Hmoeo no oucyunaune: 216 64 80 23 45

[Tpumeuanue: JI — nexuun, JIP — maGoparopusie 3ansatus, CPC — camocTosiTenbHas padota
cryaenta, KCP — xonTponupyemast pabora crynenra; MKP — unas xonrtaktHas pabora, OK3-
MOJArOTOBKA K cllaue 3a4eTa U SK3aMeHa.

2.3 Conep:xaHue pa3ieioB JMCUUILIAHBI:

2.3.1 3ansaTHA JeKINOHHOI0 THIIA.

HanmenoBanue dopma TeKyIIero
Ne Copnepxanue paszgena
paszena KOHTPOJIS
1 2 3 4
1.| Omnementsl |CkanspHble U BEKTOPHbIE MO, UX XapPaKTEPUCTUKU. Omnpoc no
teopuu nojst |[Iorok BekropHOro mnosst. IIOoTOK BEKTOpHOro moJs pe3ynbTaTam
yepe3 3aMKHYTYH MOBepxHOcTh. Popmyna ['aycca- | HHIUBUAYaIbHOIO
Octporpasackoro. JluBepreHuuss BEKTOPHOIO MOJIS. 3a1aHUSA
Pacuernas dbopmya. dopmyia lNaycca-
OcTtporpasackoro B TepMuHax Teopuu noisi. OCHOBHbIE
CBOMCTBA  JUBEPICHIINHU. @u3UYEeCKUil  CMBICHT
KPHUBOJIMHEHHOTO UHTErpaia BTOPOTO poxa.
Hupkynauus BekropHoro nouis. [Tonarue, Gpusnueckuit
cmbicia. Pacuetnas ¢popmyna. Porop BeKTOpHOrO moJs.
[lonarue. PacuetHas ¢opmyna. Ilpumep mons c
MOCTOSIHHOM ~ 3aBUXpeHHOCThI0. Dopmyna Crokca.
Teopema B passepHyrom Bune. dopmynupoBka B
TEPMUHAX TEOPUU TOJIA.
2.| @OyHKUIUH ITonsstTue kommexkcHoro uwucia. Onepanuu  Hax|Onpoc no
KOMIUIEKCHOW | KOMIUIEKCHbIMM uMciaamMu. Omnepanuu BO3BEJIEHUS B|pe3ysibTaTaM
IIEPEMEHHON | CTENEHb M U3BJICYECHHE KOpPHA N-H CTENEHU W3|MHAUBUAYAIbHOTO
KOMILUIEKCHOro ymucna. [lpexen mociienoBaTenbHOCTH |3a0aHUs.
KOMIUIEKCHBIX 4uces. HeorpannuenHo Bo3zpacraromue KomiokBunym

IIOCJIETIOBATEIbHOCTH. BECKOHEYHO ylajaeHHas TOodKa
MuoxectBa B C. @yHKIIMHM KOMIUIEKCHON TEPEMEHOM.
OcHoBHble noHsTHs. [Ipenen GyHKIUM KOMIUIEKCHOMN
nepeMeHHol. HenpepbIBHOCT (DyHKIIMK KOMIUIEKCHOM
IIEPEMEHHOM. JuddepeHunpyeMocTb byHKIUN
KOMILUIEKCHOM mnepeMeHHoM. YcnoBue Komm-Pumana.
['eomeTpryeckuii  CMbICI  MPOU3BOAHON  (PyHKUIUHU

. . 1 .
KOMILUIEKCHOW nepeMeHHoN DyHKIus w = JIunennas
dyskuus w = az + b. Oyukuuun W = Z™ u VZ
HpoOHo-nuHeiHas byHKIHS. Teopema 00

onpeneNieHud  ApOOHO-TMHEHHONH (YHKIMM Tpems
napamu Touek. KpyroBoe cBONCTBO ApOOHO-TUHEHHOM




¢ynkmum. Teopema O CHMMETPHYHBIX TOYKAX ISt
npoOHo-nuHelHOW — QyHkumu — [lokasatenpHas U
norapupmuueckas pynkuun. Oynkuus JKyKoBckoro
Tpancuennentusie pynkuuu B C.

OcHOBHBIE
TEOPEMBI
TEeOpUHn
AHAJTUTHYECKUX

byHKIUH

[Tonsitue unrerpana B C. CymecrtBoBanue. OCHOBHbIE
CBOMCTBA.

Bbruucnenne wuHTerpaga OT (QYHKIUMH KOMIUIEKCHOM
MepeMEHHOMN

Teopema Komm Teopema Kommu st MHOTOCBSI3HOM
obnactu

Heonpenenennslit HMHTETpall oT ¢byHKIMN
KOMILJIEKCHOU IIEPEMEHHOI. AHaITUTUYHOCTH
HEOIIPEIEIEHHOT O MHTErpaja. [TepBooOpa3Hasi.
WNuterpanbras ¢opmyna Komm. Teopema o cpegHem.
[Tpon3BoHBIE BBICIIUX MOPSAKOB /ISl aHATUTHYECKUX
¢bynkuuii. Teopema JlnyBumnsa. Teopema Mopepa
[Tonstue QyHkunoHasbHOTO psjga. CXoaUMOCTb.
PaBHomepHas cxonumocth. Ilpusnaku Komm u
BeliepmTpacca paBHOMEpHON CXOAUMOCTH. Teopema o
HEIMPEPBIBHOCTH PABHOMEPHO CXOJSILErocs psija U3
HenpepeIBHBIX  (yHKIUH. Teopema o0 TOWICHHOM
MHTErPUPOBAHUU PAaBHOMEPHO cxozsuierocs psaa B C.
Teopema o mouneHHoM  auddepeHnnpOBaHIH
paBHOMepHO cxozsuierocs psajga B C. CTeneHHbIe psiibl
. Teopema Abensi.

CnenctBus u3 Teopembl Abens. Psg Teiinopa. Teopema
Tewnopa

Hynn AHAJIMTUYECKOHN byHKINN. Teopema
€IMHCTBEHHOCTH

Pan Jlopana. OGnacte cxomumoctu psiga Jlopana.
Teopema 00 OJIHO3HAaYHOM MIpe/ICTaBICHUN
AHAIUTUYECKOU ¢byHKIIN psaaoM Jlopana.
W3onupoBanHbie  0COOBIE TOYKH  AHATUTHYECKOU
¢ynkuuu. Kiaccudukanus H30IMpOBaHHBIX OCOOBIX
TOYEK.

[ToBeneHne aHanUTHYECKON (YHKIUU B OKPECTHOCTH
U30JIMPOBAaHHON 0c000i Touku. OmnpeneneHue BblYETa
QHAIUTUYECKOW (YHKIIMM B M30JUPOBAHHOM 0CO0O0M
touke..PacueTnsie popmynel 1t momocoB. OCHOBHas
TEOpEMa TEOpUHM BBIYETOB. BhIUEeT aHaIUTHYECKOM
¢GbyHKIMU B OECKOHEYHO ynaleHHOM Touke. Teopema o
CyMMe Bcex BbIueToB. ClleICTBHE U3 HEe

Ormpoc no
pe3yabTaram
WHIAUBUAYAJIBHOT'O
3aJaHHs

Brraucnenue
WHTETPAIIOB
METOJaMH
TEOpUHU
aHAJIMTUYECKUX

byHKIHIT

2 :
BhIUKCIIEHHE HHTETPAIOB BHA . o "R(cos @, sin @) de.

oo
Brruncnenne narerpanos suga [ f (x)dx.
Jlemma YXopaana. BeruriciieHne HHTErpaioB BH/Ia

[ el f(x)dx.

Ompoc no
pe3yibTaTam
WHAUBUIYAILHOTO
3aJaHus. 3a4eT.
DK3aMeH




Nurerpansl,
3aBUCAIIUEC OT
napamerpa

WNuterpanel, 3aBucsmue oT mnapamerpa. llonsarue
PaBHOMEPHOW CXOAMMOCTH W TPEACTbHON (YHKIHU.
Kputepuit Komu. Teopema o mpenenbHOM Hepexoje
0] 3HAKOM COOCTBEHHOT'O HMHTErpasia, 3aBUCSILEro OT
napaMmerpa. Teopema 0 HEMPEepPbHIBHOCTH COOCTBEHHOTO
MHTETpajla, 3aBUCSIIEr0 OT IapameTrpa. lTeopemMa o
nuddepeHpoBaHny, TeopemMa 00 HHTETPUPOBAHUU
COOCTBEHHOI'0 MHTErpaa, 3aBUCALIETO OT MapameTpa.
HecoOcTBeHHBIN MHTETrpai, 3aBUCSIIMA OT MapameTpa.
PaBHOMEpHas CXOOUMOCTb U JOCTATOYHBIE YCIOBUS
paBHOMepHOM cxomumocT (Beliepmrpacca, AoGens,
Hupuxie).

Teopema o0 mnpeAenbHOM IEpPexXoAe MOJ 3HAKOM
MHTETpajla U TeOpeMa O HENPEPHIBHOCTH HHTErpasa,
3aBHCSIIEro OT mapameTpa. Teopema 00 M3MEHEHUU
MOpsiIKA ~ MHTETPUPOBAHUS NI HECOOCTBEHHOTO
MHTETpaia, 3aBUCAIIETO OT apaMeTpa.

B-¢ynkuus, e€ cpoiictBa. I'-dpynkmms, e€ cBolcTBa.
Casi3b Mexay ['-pynkuueit u B-dpynkuunei

[TonsiTie wWHTErpaNbHBIX IpeoOpa3zoBanmii Jlamaca,
®yppe u Memuna. Ilpsmbie u  oOparHbIe
npeoOpazoBanrsa. OCHOBHBIE CBOWCTBA MHTETPATBHBIX
npeoOpa3oBaHUl W HUX NPUIIOKEHUS. MeTosl
BBIYMCIICHHS] HA OCHOBE TEOPUH BBIYETOB.

Onpoc o
pe3yabraraM
WHAUBHUIYaIbHOTO
3a/1aHus

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA — He NMPeAyCMOTPEHbI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopMa TeKylero

Ne HaumenoBaHue 1a60paTopHBIX paboT
KOHTpPOJIA
1 3 4
1. CkanspHoe 1 BEKTOpHOE 1ose, 1uddepeHnaibHble Omnpoc 1o TeopeTHIecKOMy
OIIEpaTOPBL: TPAIUECHT, JUBEPIEHIUA U POTOP BEKTOPHOIO |MaTepHaty . BeIoJHEHHE
I10JIsA MPaKTUIECKNX UHIUBU-
JlyaJbHBIX 33JIaHUM.
2.| UHupkymsanus, potop BekTopHOTo nojst. @opmyna Ctokca |Onpoc o TeopeTHyecKomy
Marepuaiy . BelltoaHeHue
MPAaKTUYECKUX WH]INBH-
JyalIbHBIX 3aJJaHUM.
3. IToTOK BEKTOPHOTO 110JIA Omnpoc 1o TeopeTu4ecKkoMy
Marepualy . BelltoaHeHue
IIPaKTUYECKUX UHIUBU-
JlyaJlbHBIX 3aJIaHHi.
4. Juseprennus BekropHOro noisi. @opmyna ['aycca- Omnpoc 1o TeopeTHIeCKOMy

Octporpaackoro MaTepHaiy .

Brimmonnenue




MPAKTUYECKUX UHIUBU-
JlyaJbHbIX 3aJIaHUM.
KoHTtposbHas pabota

KommekcHbie qucia, ornepanmuu Haal HUMHA

Orpoc 1o TeopeTUYECKOMy
Marepuaiy . BelmosiHeHue
MPAKTUYECKUX UHIUBU-
JlyaJIbHbIX 3aJIaHU.
Kontponbnas pabota

OnepauHH BO3BCJCHUS B CTCIICHD U U3BJICYHCHHUA KOPHSA n-i
CTCIICHU U3 KOMIIJICKCHOI'O YHCJjia

Orpoc 1o TeopeTUYecKoOMy
Marepuaiy . BelmosiHeHue
MPAKTUYECKUX UHIUBU-
JlyaJlbHbIX 3aJIaHU.

MmuoxectBa B C

Onpoc 1o TeopeTHYECKOMY
Martepuany . BeimoaHenue
IIPAKTUYECKUX UHIUBU-
JyalIbHbIX 3aJJaHUM.

CxoaumMocTh ocienoBareiibHocTeii B C

Onpoc 1o TeopeTHYECKOMY
Martepuany . BeimoaHenue
IIPAKTUYECKUX UHIUBU-
JyalIbHbIX 3aJJaHUM.

CxonumocTs psagoB B C

Onpoc 1o TeopeTHYECKOMY
Martepuany . BeimoaHenue
IIPAKTUYECKUX UHIUBU-
JlyaJlbHbIX 3aJIaHUM.

10

@yHKIMA KOMIUIEKCHOM IIEPEMEHHOM, HENTPEPBIBHOCTh

Onpoc no TeopeTHIECKOMY
Martepuany . BeimoaHenue
IIPaKTUYECKUX UHIUBU-
JlyaJlbHbIX 3aJIaHUM.

11

JuddepeHunpyeMocTb GYHKIMI KOMITJIEKCHOM
IIEpEMEHHOMN

Onpoc no TeopeTHIECKOMY
Martepuany . BeimoaHenue
IIPaKTUYECKUX UHIUBU-
JlyaJlbHbIX 3aJIaHUM.

12

Jlunelinas pyHkmuss w = az + b

Onpoc no TeopeTHIECKOMY
Marepuaiy . BelnmonHenue
NPAKTUYECKUX UHIUBU-
JlyaJIbHbIX 3aJIaHUM.

13

1
DOyHKIUA W = -

Onpoc 1o TeOpeTHIECKOMY
Marepuairy. BeIoHEHE
NPAKTUYECKUX UHIUBU-
JlyaJIbHbIX 3aJIaHUM.

14

Oyuxkwmn W = Z™ u VZ

Onpoc no TeOpeTHIECKOMY
Marepuaiy. BeIoimHeHE
NPAaKTUYECKUX UHIUBHU-




JlyaJIbHBIX 3aJIaHU.

15 JpoOHo-nuHeliHast (YyHKIUS: OCHOBHBIC CBOMCTBA Ornpoc 1Mo TeopeTHIECKOMY
Marepuainy. BeirmonHenue
MPaKTUYECKUX UHUBU-
JlyaJbHBIX 3aJIaHU.

16| dpoGHo-nuHeiHas QYHKIUS: OTBICKAHUE TI0 TPeM Toukam, |OIpoc o TEOPETUYECKOMY

OTOOpaKCHHS

Marepuainy. BeirmonHenue
NPAKTUYECKUX UHINBU-
JyaJIbHBIX 3aJJaHUM.

17

JpoOHo-nuueiiHast pyHKIUA: 0TOOpakeHHe Kpyra,
MOJTYTIOCKOCTH.

Orpoc 1o TeopeTUYECKOMy
Marepuaiy. BelmoiHeHHE
MPAKTUYECKUX UHIUBU-
JyalIbHBIX 3aJJaHUM.

18

JpoOHo-mHeliHas GYHKIUS: 0TOOpaKeHUS TyHOUCK.

Onpoc 1o TeopeTHYECKOMY
Marepuany. Beirmonnenue
MPAKTUYECKUX UHIUBU-
JlyaJlbHBIX 3aJIaHU.
KonTponbnas pabora

19

[TokazarenbHas u orapupmudeckas GpyHkuuu. Mx
oToOpakeHusl, CBOICTBA

Onpoc 1o TeopeTHYECKOMY
Marepuany. Beirmonnenue
IIPaKTUYECKUX UHIUBU-
JyalIbHBIX 3aJJaHUM.

20

@ynknusa JKykoBckoro

Onpoc no TeopeTHIECKOMY
Marepuany. Beimmonnenue
IIPaKTUYECKUX UHIUBHU-
JlyaJllbHbIX 3aJIaHUM.

21

TpancueneHTHble pyHKINUN

[IpoBepka BBIMOTHEHUS
NPaKTUYCCKUX 3aJIaHUH U
OITPOC MO Pe3yJbTaTam

22

WuTterpan oT GQyHKIIMM KOMIUIEKCHON IIEpEeMEHHOM

Onpoc 1o TeoOpeTHYECKOMY
Marepuaiy. BelrmonHeHue
MIPAKTUYECKUX UHIAUBU-
JlyaJbHBIX 3aJIaHHi.

23

Wuterpansaas popmyna Komm

ITpoBepka BBIIOTHEHUS
MPAKTUYECKUX 3aJ]aHUI U
OMPOC IO pe3ysbTaTaM..
KonTpomnpHas pabora

24

CX0IMMOCTh CTEMEHHBIX PAI0B. Pannyc cxoquMoctu

Onpoc 1o TeOpeTHIECKOMY
Marepuairy. BeIOJTHEHNE
NPAKTUYECKUX UHIUBU-
JlyaJIbHbIX 3aJIaHUM.

25

Psin Teiinopa. Paznoxenue GyHKIMA.

HpOBepKa BBITTOJTHCHHUA




MPAKTUYECKUX 3aJaHUN U
OIpoC MO pe3yJbTaTam

26| Psn Teiinopa. Meroa HeonpeaeneHHbIX KOdQPuueHToB, |Onpoc o TeopeTH4ecKoMy
npuiioxkeHus psaos Teitnopa MaTepuaity. Beinosnenue

MPaKTUYECKUX UHUBU-
NyajabHBIX 3aJaHUA.

27 Hynu ananutudeckoii Gynkuuu. [lopsaok Hys. [IpoBepka BBIIOJIHEHUS

I/I3OJ'II/IpOBaHHLIe 0coO0BIe TOYKH, KPATHOCTD ITOJIFOCA NPaKTHYCCKUX Sa,Z[aHI/Iﬁ u

OIIPOC I10 pe3ysbTaTaM

28| Paznoxenue B psig Jlopana B okpectHOCTH TOUKH Z=0 1 =00 |[IpoBepKa BBHIIOIHEHHS

MPAKTUYECKUX 3aJaHUN U
OIIPOC IO pe3ybTaTaM
KonTponbnas pabora

29

Pa3znoxenue B psan JIopana B OKpECTHOCTH TOYKHU Z=a

[TpoBepka BBINOTHEHUS
NPaKTHYECKHUX 3aaHuil 1
OIIPOC MO Pe3yJabTaTaM
KonTposabnas padora

30

BriueTsl B OJIHOKPATHBIX IMOJHOCAxX

Onpoc 1o TeopeTUYECKOMY
Marepuaiy. BeIlonHeHnE
MIPAKTUYECKUX UHIUBU-
JlyaJlbHbIX 33JIaHUM.

31

Brraers! ot KpaTHBIX ITOJKOCOB

Onpoc 1o TeopeTUYECKOMY
Marepuaiy. BelronHeHue
MIPAKTUYECKUX UHIAUBU-
JlyaJlbHBIX 3aJIaHHi.

32

Brruer B OecKOHEUHO YHaHeHHOﬁ TOYKE

IIpoBepka BBITOTHEHUS
MPAKTUYECKUX 3aJaHU 1
OIpOC IO pe3yibTaTaM

33

Beruncnenue MHTErpagoB Mo 3aMKHYTOMY KOHTYpPY IpH
IIOMOILA TEOPUH BBIYETOB

[IpoBepka BBITIOTHEHUS
MPAKTUYECKHUX 3aJaHUI 1
OIpOC IO pe3ybTaTaM
KonTponbHas pabota

34

2 :
BhIuKCIIEHHE HHTETPATIOB BUjA | o " R(cos @, sin ) do

Onpoc 1o TeopeTHIECKOMY
Marepuairy. BeIOJTHEHNE
NPAaKTUYECKUX UHIUBHU-
JlyaJIbHBIX 3aJIaHUM.

35

Beruncienue nuterpaios Bupa J . f (x)dx

Onpoc 1o TeopeTHIECKOMY
Marepuairy. BeIOJTHEHNE
NPAKTUYECKUX UHIUBU-
JlyaJIbHbIX 3aJIaHUM.

36

Jlemma XXopnrana. Beruucnenue MHTerpanoB BUaa

[ elo* f(x)dx

HpOBepKa BBITTOJTHCHHUA
MMPAKTUYCCKUX 3aJaHuM 1




OTIPOC TI0 pe3yNbTaTaM
KoHTtponbHas pabota

37

CoOcTBeHHBIE HHTETPAJIBI, 3aBUCSIIUE OT MapaMeTpa

Orpoc 1o TeopeTUYECKOMy
Marepuainy. BeirmonHenue
MPAKTUYECKUX UHIUBU-
JyaJIbHBIX 3aJJaHUM.

38

I'-pynkuus u B-byaknus

Orpoc 1o TeopeTUYECKOMy
Marepuainy. BeirmonHenue
MPAKTUYECKUX UHIUBU-
JyaJIbHBIX 3aJJaHUM.

39

HecobOcTBeHHBIE MHTETpaJIBI, 3aBUCSIINE OT ITapaMeTpa u
paBHOMEpHAsA CXOAUMOCTb UHTErPAJIOB.

Orpoc 1o TeopeTUYECKOMy
Marepuainy. BeirmonHenue
MPAKTUYECKUX UHIAUBU-
JyalIbHBIX 3aJJaHUM.

40

NurerpansHoe npeodpazoBanue Jlamnaca u @ypeoe.
HcnonwszoBanue Teopemsl Komm u Jlemmsr XKopaana o
BBIUETAX JUISI BEIYMCIICHUS] O0paTHBIX TpeoOpa3oBaHuit

Onpoc 1o TeopeTHYECKOMY
Marepuany. Beirmonnenue
IIPaKTUYECKUX UHIUBU-
JyalIbHBIX 3aJJaHUM.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOI0 OOecHmeYeHHsI s CaAMOCTOATEIbHOH pPadoThI
00y4JaIMXCs M0 AUCHUIIHHE

Bug camocrtosarensHON

HepequL y‘l66H0-MeTO,I[I/ILI€CKOF0 obecrnieucHUs JUCHUIIIIMHBI

Marepuaia yueOHoW 1
HAay4HOH JINTEpPaTyphl

pa6OTI>I I10 BBIIIOJTHEHHIO CAMOCTOSTEIILHON pa6OTI>I
1 2 3
Hpopa60TI<a )51 MeTO,Z[H‘IeCKI/Ie YKa3aHus AJid NOATOTOBKH K JICKHHUOHHBIM U CCMHUHAPCKUM
IMOBTOPCHUE 3aHATHUAM, YTBEPKACHHBIC HAa 3aCCAaHNN Ka(bez[pm HpHKHaHHOﬁ
1 JICKHUOHHOI'O MaTepuajia,|MaTeMaTUuKN q)aKyJ'IBTeTa KOMIIBIOTEPHBIX TEXHOJIOTHI 1 HpPIKJ'IaI[HOfI

matemaTk @I'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.

IloaroroBka x

MeTouueckue yka3aHHs 110 BBITOJIHEHUIO JIA0OPATOPHBIX PadoT,
yTBEP)KJICHHBIC Ha 3acelaHny KadeIpbl MPUKJIAHON MATEMATHKH

KOHTPOJTIO

2 nabopaTOPHBIM 3aHITHAM |(haKyIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI U MPUKIIAHON MAaTEeMaTHKH
OI'BOY BO «Ky6I'Y», npotokon Ne7 ot 18.04.2018 r.
MCTO)II/I‘ICCKI/IG YKa3aHus 110 BBIIIOJTHECHUIO CaMOCTOSITEIILHOMN paGOTBI,
3 TToaroToBKa K pelIeHUI0 |yTBEPKACHHBIE HA 3aceaHnU Kadeaphbl MPUKIAIHOW MATEMATHKN
3a1a4 Q)aKan)TeTa KOMITBIOTEPHBIX TEXHOJIOTHH U HpHKHaHHOﬁ MaTEMATUKHU
OI'BOY BO «Ky6I'Y», npotokon Ne7 ot 18.04.2018 r.
MeToandeckue yKa3aHHs MO BBIMOJHEHHUIO CAMOCTOSITEIIBHOM PaboTHI,
4 TMoaroToBka K TeKyIeMy |yTBEpKACHHBIE HA 3aceIaHUU Kadeaphbl MPUKIATHOW MATEMATHKN

Q)aKYHI)TeTa KOMITBIOTEPHBIX TEXHOJIOTHH U HpPIK.HaJIHOﬁ MaTEMAaTUKN
®I'BOY BO «Ky6I'V», npotokon Ne7 ot 18.04.2018 r.

Y4eOHO-METONUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYaromUXCs U3
YUCiIa MHBAJIUAOB | JIUI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenoctassitores
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0OPOBBS M BOCIIPHUSTHS HH(DOpMALIHHN:




JInst L ¢ HapyIICHUSIME 3PCHUSI:

—B TMEYaTHOUN (hopMe YBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jliist JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arlapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

C TOYkM 3peHuss MPUMEHSEMbIX METOJO0B MCHOJIb3YIOTCS KaK TpaJulMOHHBIE
MH(OPMaLlMOHHO-O0BSICHUTENbHBIE JeKyuu, TaK W HWHTEpaKTHBHas II0Jadya Marepuaja ¢
MYJIbTUMEIMMHON cHCcTeMOM M 1p. Takoe codeTaHue MO3BOJISET ONTHMAIBHO HCIOJIB30BATh
OTBEJIEHHOE BPEMS U PaCKphIBAaTh JIOTUKY U COACPKAHUE JUCLIUILINHBL.

Jlekimu TIpeACTABISIIOT COOOM  CHCTEMaTWYeCcKHH 0030p TOHATHH H  METOJOB
KomrmiekcHoro ananusa ¢ nojadei marepuayiia B (GopMe Ipe3eHTallUid W C HCIOJIb30BAHUEM
JIPYTUX UHTEPAKTUBHBIX TEXHOJIOTHI: TpoOIeMHOE 00yUeHne, MOICTMPOBAHUE, TUCKYCCHS.

3aHﬂTI/Iﬂ, MNPOBOAUMBIC C HCIIOJIBb30BAHUEM HHTCPAKTHBHBIX TEXHOJIOTrHi

KonmaecTBo gacoB
Ne HanmeHnoBanwme paznenos (Tem) WHTEPaKTUBHbIE
BCEro aya. 4acoB -
1 2 3 4
1. |DnemeHTH TEOPUH MO 12 5)
2. |DyHKIMM KOMIUIEKCHOW IEPEMEHHOM o4 6
3. |OcHOBHBIE TEOPEMBI TEOPHH AHATUTHUECKUX (DYHKIMHA 44 6
4 Breluncinenne  WHTErpajoB  METOJIAMH  TEOPHH 12 4
" |aHamuTHYeCKUX (YHKLIUH
5. |MHrerpansl, 3aBUcAINE OT MapaMeTpa 20 4
6. |O630p mpoiiieHHOro MaTepHraa 2 1
Hmoezo no oucyuniune: 144 26

JlaBopaTtopHoe 3aHATHE IMO3BOJISIET HAY4YUTh CTYJIEHTAa IPUMEHSATh TEOPETUUYECKUE
3HaHMSA TpHU PEIIeHUH M HCCIEA0BaHUM KOHKPETHBIX 3aJad, pPa3BUTh MaTeMaTUYECKYIO
UHTYULMIO U TBOpYECKOE MbllieHHe. Pa300p KOHKPETHBIX CHUTyaluid, MaTeMaTH4yecKoe
MOJIEJIMPOBAaHUE 3ajlay, BCTPEUAIOLIUXCS Ha MpakTuke (mpoliemMHOe oOydeHue), KOMaHJHas
paboTa, BHM3yanu3anuss U OOCYXJEHHME pe3yJbTaTOB aHajih3a UIMPOKO HCIONb3YeTCs MpU
IpOBEIEHUN 1aOOPaTOPHBIX, @ TAKKE CAMOCTOATEIbHBIX PAOOT.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/0POBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMi C MCMOJIb30BAaHUEM BO3MOXKHOCTEH CPECTB YAAJCHHOTO JOCTyNa (3IEKTPOHHAS
10YTa, BUICOKOH(PEPEHLINS).



4. OueHo4YHbIE CPeICTBA AJISA TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu.

Texymumii KOHTPOJIb 3HAHUH CTYCHTOB MPEICTABISIET COOON:
— BBIIIOJIHEHUE IOMAIHUX 3a1aHNM;

— BBIIIOJIHEHUE CAMOCTOSATEIbHON paboThl;

— MIPOBEJIEHUE KOHTPOJIbHBIX PaloT.

4.1 ®oH OLIEHOYHBIX CPEACTB VISl MPOBeAeHHs TEKYIero KOHTPOJIsI.

@DOHJ OLIEHOYHBIX CPEJCTB IUCIHHUIUIMHBI COCTOUT M3 CPEICTB TEKYILEro KOHTPOJISI
BBITIOJTHEHUS 3aJlaHUM, J1a00OpaTOPHBIX padoOT, CPEeICTB MJsi MPOMEXKYTOUHOW (3adera) U
WUTOTOBOM aTTECTAIMH (IK3aMeHa).

OneHka ycrieBaeMOCTH OCYLIECTBIISIETCS IO PE3YJIbTaTaM:

— BBINIOJIHEHUS JTA0OPATOPHBIX padoT;

— OIICHKH, BBICTABJISIEMOM MIPH clau€ WHIANBUAYAIbHBIX 3a/IaHUM;

— OIICHOK KOJUIOKBHYMOB;

— OTBETa Ha HK3aMEHE.

3adyer BBICTABJISETCA 1O  pe3yJibTaTaM  BBIIIOJHEHHBIX  KOHTPOJIBHBIX  paborT,
MHAUBUAYAIIbHBIX 3a/IaHUH U TeKyIIe paboThl Ha Ia0OPATOPHBIX 3aHATHSIX.

4.1.1. MeTroauyeckue peKOMEHIAUMHU K BbINOJHEHHUIO JIA00PATOPHBIX padoT mo
aucuuuinie « KoMmiekcHbIN aHAIU3»

JUIs  ycriemHOTro  BBIMTOJIHGHUS J1a00OpaTOpHOW paboThl  O0y4aromiemycst CieayeT
O3HAKOMHUTHCSI C TEOPETHUECKOW 4YacThl0 JUCIMIUIMHBI 10 TeMe J1abopaTOpHOW paboThI,
U3JI0KEHHOW B JieKuusxX. sl yriiyOJeHHOro MOHMUMAaHUs TEOPETHYECKOro MaTephaia MOTYT
OBITh HCIIOJb30BAaHBl HCTOYHHKH, YyKa3aHHbIC B CIHCKE OCHOBHOW suteparypbl [1-4],
JIOTIOJTHUTEbHOM [8].

Kputepriem IOKHON TOATOTOBKH CTYAEHTOB K BBIOJHEHHIO JIAOOPATOPHBIX pPadOT
SIBJISIFOTCSL  TIPHOOPETEHHBIC 3HAHMS, IMO3BOJISIONINE OC30IIMO0YHO OTBETHTh Ha BOIMPOCHI,
cOpPMYITHPOBAaHHBIC TIO KAXJIOH TeMe J1abopaTropHBIX padoT. [l mpuoOpeTeHus TOJHKHBIX
HAaBBIKOB K PEIICHHUIO 3a/ad MPEIINOoJiaraeTcs PelieHUe 3a/ad Ha J1a0OpaTOPHBIX 3aHATHUSAX B
y4eOHBIX ayaUTOPHUSX TI0J] PYKOBOJCTBOM IPEIOAaBaTelsd. 3aKpeIUIeHue MPUOOPETESHHBIX
HaBBIKOB OCYIICCTBIISICTCS BHEAYIUTOPHBIM CAMOCTOSTEILHBIM PELICHUEM CTYACHTOM 3aj1ad.
Homepa 3aia4 1is pelieHus B ayIMTOPUH U JIoMa YKa3aHbl K KXo j1abopaTopHOii padore.

Bonpocs! n 3a5anus o TeMaM J1a00PATOPHBIX 3aHATHI

Jlabopamopnoe 3anamue 1. CkanspHoe U BEKTOpHOE 1oJie, Au(depeHnranbHble OepaTophl:
IPaJuEHT, JUBEPIEHIUS U POTOP BEKTOPHOIO MOJIS

KoHTpoJibHbIE BONIPOCHI:

1. OmpeneneHue cKaIIpHOTO U BEKTOPHOTO MO
2. Bevlumncnenue rpaaueHTa

3. dopmyna TuBEpreHInn

4. ®opwmyna poTopa

3amaun:



Hcnonw3yercs yueOnuk [5], §12

B aymuropuu: 1(a) , 6(2), 8(1), 15(2,5), 38(1,4) ,41(1), 51(1)
Ha mom: 1(6), 6(1.,4), 8(2,3), 15(1,3, 4, 6), 38, 41(2, 4-6), 51(2), 53

Jlabopamopnoe 3anamue 2. Lupkynsamus, potop BekTopHoro nost. @opmyna Ctokca
KoHTposbHbIE BOPOCHI:

1. Ompenenenne pabOTHl BEKTOPHOTO HOJIS

2. Ompenenenue TUPKYIALIUN BEKTOPHOTO MO
3. CBs3b pOTOpA M HUPKYISLINUU BEKTOPHOT'O OIS
4. ®opmyna Ctokca

3agaun:
Hcnonw3yercs yueOnuk [5], §12

B aymutopun: 90(1,2), 91(2), 92(2), 94(1), 69(1,3)
Ha mom: 90(3), 91(1,3), 93(1), 94(2-5), 95, 96

Jlabopamopnoe 3anamue 3. II0TOK BEKTOPHOTO OIS
KoHTposbHbIe BONPOCHI:

1. Ompenenenue noToka BEKTOPHOTO MOJISI YEPE3 MOBEPXHOCTD
2. MeTo/p!I BEIYUCICHHS TIOTOKA

3agauu:
Hcnonw3yetcs yueOnuk [5], §12

B aymuropun: 68(1-3), 69(2,4)
Ha mom: 68(4-7), 69(1,5,6)

Jlabopamopnoe 3anamue 4. Jlueprennus BektopHoro noisi. @opmyna ["aycca-
Octporpaackoro

KoHTpoJibHbIE BONIPOCHI:

1. Ompenenenuie TUBEPreHIIMU Yepe3 TOTOK BEKTOPHOTO TOJIS
2. ®opwmyma INaycca-Octporpaackoro

3amaun:
Ucnonp3yercs yueOnuk [5], §12

B ayauropuu: 70(2,3,8), 103
Ha nom: 70(5,6), 106

Jlabopamopnoe 3anamue 5. KOMIUIEKCHBIE YHCIIA, ONIEPALIUU HAJl HUMU
KoHnTpoJibHbBIE BOIPOCHI:

1. Anre6panueckasi GopMa KOMIUIEKCHOTO YHCIIa
2. Onepaum[ CJIOKCHHUA U YMHOXCHHA KOMIIJICKCHBIX YN CEI
3. Tpuronomerpuueckas popma KOMILIEKCHOTO YHCIIA



4. TlpousBencHue, BO3BEICHNUE B CTEIICHb KOMIUICKCHBIX YHCET B TPUTOHOMETPUYCCKOM
dopme
5. U3BeneueHue KOPHS U3 KOMIUIEKCHOTO YKCIIa

3agaun:

1.04, Hatitn neHCTBUTENBHYI0 M MHHMYIO 4acTH CJELYIOUIAX KOMI-
JIEKCHBIX 4uces:

B B Y(RT Y- A=

1.06. Haittu mMonpy.nm w apryMeHTBl CJEAYIOUHX KOMIJIEKCHBIX YHCEL
1.4 2.—3. 3. 1412,

1, .V3 1—i
4. "—"’§'+i‘—§—'. 5- 'lTl__i.
7. (—443i% 8 (1+)8(1—iV/3)% 9. 14 cos 2 4isinT.

B aymuropun: 1.04 (1,2), 1.06(1,3, 6,7)
Ha nom: ocranbHble 3a/1a41 U3 IPUBEIEHHBIX HOMEPOB

k11 s . 3T
6. —cos7+zsm—7~.

Jlaﬁopamopnoe 3anamue 6. Onepaunn BO3BCJACHHUA B CTCIICHb U U3BJICHCHUSA KOPHS n-it
CTCIICHHU U3 KOMIIJICKCHOI'O YHCJjia

KoHTposbHbIe BONPOCHI:

1. BosBeznenue B CTeNeHb KOMIUIEKCHBIX YHCEN B TPHTOHOMETPHUYECKOH hopme
2. V3BnedeHue KOpHS U3 KOMILIEKCHOTO YHCIIA
3. DkcrnoHeHnuanbHas popMa KOMIUIEKCHOTO YHCIIa

3agaun:

1.568. Hatitn Bce pemenns ciaemyomux ypaBHeHuit:
1, 22=1 2. 22=3-4. 3. 22=—1. 4. 26=64.
5. 274+1=0. 6. 28=14i 7. 2=2% 8 |z|—2z=142i

B aymuropun: 1.58(1,2, 8)
Ha mom: octasibHbIC 3a/1a4M U3 TIPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 7. MuoxectBa B C
KoHnTpoJibHbBIE BONIPOCHI:

1. Ompenenenrie MHOXKECTBA
2. Omepanuu HaJl MHOKECTBAMHU
3. TI'pannunble U npenenbHbIE TOUKU

3amauu:



1.13. Jlate reoMeTpuuecKoe OMUCaHHUE MHOXECTB BCEX TOYEK KOMI-
JIEKCHOH IIOCKOCTH, YAOBJETBOPSIOIUX CJEAYIOUUM HEpaBEHCTBAM:

.Rez>0. 2. Imz<<1l. 3.|Rez|<L.

4. [Imz2| <1, 0<Rez<<1l. b5 |z|<Il. 6. |z—i|>1.

7. 0<|241i<<2 8 I<|z—1|<3 9 O<argz<<m/4

10. |m—arg z| <<m/4.

1.20. BeracHuth, Kakde JHHUH HAa IJIOCKOCTH BaMHCAaHBI CHEAYIONUMH
yPaBHEHUAMH:

1 I 2—1
LRey =7 (@>0. 2 Reig=o.
2—1 z2—a

1.21. Brigcunth, Kakue MHOXKECTBAa TOUYEK 2 KOMILJIEKCHOH MIOCKOCTH
YIOOBAETBOPHIOT HEPaBEHCTBAM:

L le—i|4+|z41] <4 2 Rep<v. 3 |z—2|—|z42|<2.
4. |[142|<|1—2] 5. 0<arg:7};—§<%—.3. Re(z(1—i) < V2
7. %<arg(z+i)<%. 8. |z|>1:—Rez. 9. Re 24> Im 2%

B aymuropun: 1.13 (1, 4, 8,9), 1.20 (1,3), 1.21 (1,2, 3,5)
Ha moM: ocranbHbIe 3aa4i U3 IPUBEIEHHBIX HOMEPOB

Jlabopamopnoe 3anamue 8. CxonuMocTh mociiefoBareapHocTei B C
KonTposbHbIe BONPOCHI:

1. OmpeneneHue nNociea0BaTeNILHOCTH U €€ Mpeaena
2. Meronbl BRIYUCIIEHUS TTPEIETOB MOCIEA0BaTEILHOCTEH
3. Tpwuznak Komm

3agaun:

2.09. BriicHUTb, MpU KaKUX BHAYEHAdX KOMIIEKCHOTrO [MapaMeTpa a
CXOAATCH MOC/AENOBATENbHOCTH:

La") 2 (S 8 {na"had. {2},
5. {l+a+t...4a7. 6 {T"—+g§++%§}

2.10. [oxasaTb CXOAMMOCTb CJAEAYIOULUX [OC/HENOBATENbHOCTER W
HaliTu uX npejaesnbl:

1 {ﬁ%} la|<l. 2. {1::?,7} la]|>1.
3.{%-}-%;-]—‘..,-{—%3}’[a}>1.4.{—’17(1—|—e"’\°+...+e""’?)},0<(p<2u.
5. {l—/—ln_—(l-ei?+e9i%°—...+(-1)nei'w)}, —a<p<m

B aymuropuu: 2.09 (1,2,5), 2.10(1,2)
Ha moM: ocranbHbIe 3a1a4i U3 MPUBEICHHBIX HOMEPOB



Jlabopamopnoe 3anamue 9. Cxomumocts psagoB B C
KouTtpoJibHbIE BONPOCHI:

1. Ompenenenuie yuciI0BOro psaa
2. Ilpu3Haku CXOAMMOCTH psZia U3 KOMIUIEKCHBIX YUCET

3amaun:

2.20. [loxasaTh a6COMIOTHYIO CXOOUMOCTb CJEAYIOUIUX PSAMOB:
[e0] co

1. 2 ne2" |z| <1, —co<<g<<oo. 2. 2 %z", |z <e.
n==1 n=1
v @n—1) zm 1

3. —(_M)T'—l_-}-—:?ﬁ’ IZ[QT.

n==

AN

o0
1
4, 2 W' Z#—Q, —3,—4,....

n=2

< 2(z+1)...(2+n) Rez< — 1.

5. m ’
n=1
o 3 [ (o<, 0<axt
n==1
\ n!
" 21(3+2)(2+4)--.(Z+2n)’ zF£E—2 —4 —6....
8. 27 n| Rez>_%_‘

| z+1)(24-3)...(z4+2n4+1)

n==

2.25. Hafttn Bce 3HayeHus AEHCTBUTENBLHOrO MapaMeTpa a, MNpU KOTO-
pbIX CXOAATCA CJEIYIOULHE PSIbL

1. Z n—oe’”, 2. Z p—eniin,
n=1 "' n==1
o0 [oe]

3. Y e e(eua—1), 4 Y @RIOFD @I
n=1 n==1|

B ayautopun: 2.20(1,2, 5,6), 2.25(1,4)
Ha nowm: ocranbHbIe 3a1a4n U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 10. DyHKIMSA KOMIUIEKCHOM MepeMeHHOMN, HEMTPEPHIBHOCTh
KoHnTpoJibHbBIE BOIPOCHI:

1. Tlpumeps! QyHKIMI KOMIUIEKCHOW IEPEMEHHOI
2. Tlpenen ¢pyHKINMN KOMIIJIEKCHOHM MEPEMEHHON B TOUKE
3. OmpeneneHne HENPEPHIBHOCTH B TOUKE



3amaun:

3.23. BhisiCHUTD, KaKKe KPUBHE ONpPEeNeNsloTCA CAeLYIONHME apaMeTpH-
H€CKuMK  ypaBHeHuaMHM (YKa3aTb MHOXECTBO TOYEK IIJIOCKOCTH M TOpS-
AOK UX MpOXOKAEHHS):

L 2=a4-(=a)t, 0<<t< 1. 2. z=Re", 0 <t=m; (R>0).
3 z=t+4if?, 0<<t<<co. 4, z_—.t-{—%, 1 <<t < oo

5. z=ae 4 e 0<<t=2m (a>1). 6.2=1 4" 0<t<2m

) et 0t <1,
7. z=¢—1, 0 <<t<2m. 8. 2= <
t—2, 1 <<t<<3.

9. z2=1cost, 0<<t<<2m. 10, z=14icos?t, 0<<?t<2m.

1.58. Iloab3ysack onpeneneHueM e, 10Ka3aTh, YTO:
1) e*1 . p¥2 = ez1+zz; 2) ez+21rz' — ez;

3) ecnn e*tY = e* mpU BCAKOM 2, TO
w=2rkt (k=0,+1,42,..).

1.64. Hcxoas M3 onpefeneHUA COOTBETCTBYIOUMX GYHRUMH, OOKa-
3aTh:
2 2 R T .
1) sin®z+cos*z =1; 2)sinz = cos 3 " Z);
sin (21 + z2) = sin z; oS 22 + oS 21 sin 23;
cos (21 + z2) = €08 z1 COS 23 — sin z; sin zy;
2tgz
1-—tg2z’

)
3)
4)

)

5) tg2z = 6) ch(z) + z2) = chzich zz + sh z1sh 2y,

1.68. HaiiTu aeficTBUTeAbHblE U MHHMMble 4acTH CIeAVIOU[MX 3Haue-
nuit GyHruui:

1) cos{(2+14); 2)sin2i;  3) tg(2 —i);
4)ctg(g—~iln2); 5) cth (2 + i); 6)th(1n3+£4z;).

3.48. BuiacHuth, Oynyr au caeaywoupe (¢(yHKUud paBHOMEPHO He-
npepbiBHE B obnactu 0 <<7|z|<L:
32)2
-

1 fme-izl, o p=Rez g3 g ReAR e vm

e
|z z

B aymnutopun: 3.23 (1, 2, 4), 1.58(1), 1.64(1), 1.68(1,3) , 3.48(1,2)
Ha nom: ocranbHbIe 3a1a4u U3 IPUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 11. [luddepenniupyemMocts PyHKITUN KOMITTIEKCHON TTEPEMEHHOM
KoHnTpoJibHbBIE BOIPOCHI:

1. Ompenenenuie mpou3BOAHON PYHKIIMHM KOMILJIEKCHOW MTEPEMEHHOMN
2. Ycnosue Komu-Pumana



3amaun:

8.01. Hafttn Bce Touku, B KOTOpPHX auddepeHunpyemb GyHKIHURN:
1. Rez. 2. x¥*(z=x-+1y). 3. ]z]2 4 x*+i?(z=x-1y)
5. zZRez. 6. 2xy—i(x*—)y?) (2=x-1y).

8.08. Haiitn, rae anddepeHunpyemsl chaenyioune (yHKUAH, X Hanu-
carb (OpMyJbl A9 WX TPOUBBOAHBIX!

1. echz, 2. sin(2¢%). 3. sinzchz—icoszshz.

_ et zZCosz
4, ze = 57. 6. m{

8.09. Buscuuth, rae anddepeHUUpyeMbl CAEAYIOIIME (QYHKIUA ¢
HallTu UX TIPOU3BOJHbBIE!
ef+1 1
1. tg 2. 2. Ctg Z. 3. ez—-:—l‘ 4, m
Cos z
" cosz—sinz’

5. (¢f—e?)

B aymuropun: 8.01 (1,3,4), 8.07 (1,3), 8.08 (1,2) , 8.09 (1,5)
Ha jioM: ocraibHbIe 33/1a4i U3 TPUBEIEHHBIX HOMEPOB

Jlabopamopnoe 3anamue 12. Jluneitnas GpyHkuus w = az + b
KonTposbHbIe BONPOCHI:

1. Omnpenenenue MMHEHHON (YHKIIMU KOMIUIEKCHOH MepeMeHHOR
2. CaoiicTBa 00pa3a TMHEHHOU (HYHKIIUH

3amauu:

2.1. Haittu neayio amHelEy10 @YHKLUIO, 0TOOpaKaloulyio Tpeyroib-
HUK C BepliMHaMu B Toukax 0, 1, ¢ Ha NogoOHLIA eMYy TPEeyrodbHURK C
BepmHamu 0, 2, 1 + 4.

2.2. Ha#itu uenoe nuHeiiHoe nmpeobpa3zoBaHue C HeNOABHMKHOH TOY-
Kol 1 + 2i, mepeBojifilllee TOURY ¢ B TOUKY —t.

2.3. [Ina yrazaHHbIX NpeoGpa3oBaHWii HAUTH KOHEUHYIO HEINOABHM-
HYIO TOYKY Zg (€CIM OHa CyIecTBYeT), Yol MoBopoTa BOKPYT Hee 9 W
ko3 puumueHT pactaAmenua k. [lpusectu sty npeobpa3oBaHuA K KAHOHU-
YecKOMY BHAY W — 2g = A(z — 2g):

Dw=2z+1~-3;, 2Qw=iz+4; 3 w=2z+1-2i

Hw-—w =alz—21) (a#0); 5)w=az+b(a#0).

2.4. Hatitu obuyio ¢popmy Henoro TMHeHOTo npeo6pasoBaHUA, Mepe-
BOAALIErO:

1) BepXHIOIO TOAYILIOCKOCTh Ha cebd;

2) BEPXHIOKO MONYIUIOCKOCTh HAa HUZKHIOKO MOIYIIOCKOCTS;

3) BepxHIOIO MOAYINOCKOCTL Ha MPaBylo NONYI0CKOCTE;

4) npaBy10 NMOAYIMIOCKOCTh Ha cebs.



2.5. HaiiTu obwyio ¢hopmy uesioro AMHefiHOro npeo6pasoBaHus, lepe-
BOJALLero:

1) nonocy 0 <z <1 Ha cebs;

2) monocy —2< y <1 ua cebn;

3) nonocy, orpaHUYEHHYIO MPAMBIMH ¥ =2 W Yy = Z — 1, Ha cebs.

B aymuropun: 2.1,2.2,2.3(1,2), 2.4 (1,2), 2.5(1)
Ha nom: ocrayibHbIe 3a1a4i U3 IPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 13. Oynkuus w =§

KOHTpOJII)HLIe BOITIPOCHI:

1. Omnpenenenue KOHPOPMHOTO OTOOPAKEHUS
2. TlpowusBoanas pyHKIUU
3. O6pa3 pyukuuu 1/z

3amaum:

2.8, [Ina dyvuxuun w = 1/z HaliTu 06passl CleOVIOMUX THHUIL:
1) cemeitctBa okpysHuocteit 2 + y? = ax;
2) cemeiicTBa okpymHocTell x2 + y? = by;
3) nyuka napanfeNbHBIX UPAMBIX ¥y = ¢ + b;
4) nyyka NpAMBIX Yy = Kx;
5) My4YRa NPAMBIX, IPOXOAALNIMX Yepe3 3aJaHHYIO TOYRY 2o # 0;
6) napaGoapt y = x°.
B aymuropun: 2.8(1-3), 3.2 (a,r, ¢, k)
Ha AOM: OCTAJIbHBIC 3ala4U U3 ITPUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 15. JlpoOHO-muHENHas QyHKINSA: OCHOBHBIE CBOWCTBA
KoHTpoJibHbIE BONIPOCHI:

1. Omnpenenenue 1poOHO-TUHENHON (YHKIINH
2. TlpuHuunsl HOCTpOEHUs: OTOOPAXKEHUH APOOHO-TMHEHHON QYHKIIUN

3amaum:

1
2.9. Bpiacuuth, Bo 4TO GYHKUMA w = + h mnepeBOOUT:
FAREVA4)

1) npaMoyroliehylto ceTtky z =C, y = C

2) nonsipuy1o ceTRy |z — zpf = R, arg(z — zp) = .

B s3apauax 2.11-2.15 BLIACHUThL, BO YTO Npeobpa3yloTcA yKasaHHbIe
06J1acTH Npy 3aJaHHLIX 0TOOpasKaloIUX (pyHKIHAX.

z—1
2.11. Reagpautr >0, y>0; w= el
2z —1
2.12. Hoayrpyr |z| <1, Imz>0; w= CFPE
Kis p:4

2.13. Yron 0<p <

4 z—~1"



2.14. Tonoca 0<z<1: Nw=2"2; 2w=

2.15. Ronsuo 1< |2/ <2; w= o

Jlabopamopnoe 3anamue 16. JIpoOHO-TUHEHAS QYHKIUS: OTBICKAHUE 110 TPEM TOUYKaM,
OTOOpaKEHU S

KoHTposbHbIE BOIPOCHI:

1. Onpenenenue ApoOHO-TUHEHHON HYHKIINU
2. KpyroBoe cBOMCTBO IpOOHO-TMHEHHON PYHKITUN

3amaun:
2.17. HaiiTu apoGHo-1uHeliHble QYHRKUNY, NepeBoNALINe TOUKH —1, 4
1+ ¢ coorBercrBenHo B Toukm: 1) 0, 2i,1—14; 2) 4, oc, 1.

2.18. Haitu gpoGHo-nuHeidHble $yHKUUH, NepeBoafAmue TOURH —1,
00, 1 COOTBETCTBEHHO B TOYKHU:

)i, 1, 1+4 2)oo,4,1; 3)0, 00,1

2.19. Haiitn apo6GHo-nuHeHHble GYHRIKH N0 CledyIOUMM YCIOBHAM:

1) ToukrM 1 M ¢ HEeMOABMHHEI, a Touka 0 MepexoauT B TOURY —1;

1 5 3.
2) TOURH 5 H 2 HeNoABHAHbL, 8 TOUKA 7 T 71 MepexomuT B oo;

3) Touka ¢ ABJIAETCA ABOIHOI HEMOABUH#HON TOUKOM, a Touka 1 mepe-
XOIHT B 00O,

B aymutopun: 2.17(1), 2.18(1,2) , 2.19(1,2)
Ha n1om: ocranbHbIe 3a1a4i U3 IPUBEIACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 17. [[pobHO-nuHelHas QyHKIUSA: 0TOOpaKeHHUE Kpyra,
HOJYTIOCKOCTH

KOHTpOJII)HbIe BOITPOCHI:

1. Onpenenenue APOOHO-TUHEHHOTO OTOOPAKECHUS
2. Touku, CHMMETPHYHBIC OTHOCUTEIIEHO OKPY>KHOCTH
3. KpyroBoe cBoiicTBO

3agaun:

2.24. HaitTu TOYKM, CUMMETpPHYHble C TOYKOH 2 + { OTHOCHTENLHO
okpys:sHocteil: 1) [z|=1; 2)|z—i|=3.

2.28. OTo6pa3uTh BEpPXHIOK NOAYMIOCKOCTh Im z > 0 Ha egMHMYHbBIIA
KpyT |w| < 1 TaK, 4yTOOLI:

1) w(i) =0, argw'(i) = —er-; 2) w(2i) =0, argw'(2{) = 0;

3) wla+bi) =0, argw'(a+bi) =6 (b>0).



2.29. OT06pa3uTh BepXHIOW noaynaockocTs Imz > 0 Ha kpyr |w —
— wc.[ < R Tak, urobLl To4YKa i Nepellaa B UEHTP KPYyra, a NpousBoaHan
B 3Toi TouKe Oblia NOJOAUTEILHOMH.

2.30. Oro6pasuTh Kpyr |z| < 2 Ha moaymiockocTh Rew > 0 rtak,
arobet w(0) =1, argw'(0) = n/2.

2.37. OtobpasuTt kpyr [z| <1 na kpyr |w] <1 Tar, 4TOOLL:

LA (1Y 2o (l)_ f(i)_i.
l)w(Q) =0, argw (2> =0; 2)w 5 =0, argw 5) = 5

3) w(0) =0, argw'(0) = —g; 4) w(a) = a, argw'(e) = a.

2.38. OtoGpasutb kpyr |z| < R; Ha kpyr |w| < Ry Tak, 4To6L
w(a) =b, argw'{e) = a (ja| < Ry, |b] < Ra).

2.39. OTo6pasutb pyr |z| <1 Ha kpyr |w—1| <1 rak, 4ToG6LI
w(0) =1/2 n w(l) =0.

2.40. OTobpasuTh kpyr |z — 2| <1 Ha Kpyr |w — 2i] <2 Tak, 4TO-
6o w(2) =i m argw'(2) = 0.

B aymuropun: 2.24(1), 2.28(1,2) , 2.30, 2.38
Ha nom: ocraibHbIe 3a/1a4i U3 PUBEICHHBIX HOMEPOB

Jlabopamopnoe 3anamue 18. JIpoOHO-TUHEHAS GYHKIUSA: OTOOPAKEHHS JTYHOUECK
KonTposbHbIe BOPOCHI:

1. Onpenenenue APOOHO-TUHEHHOTO OTOOPAKEHUS
2. TlpuHIUO COOTBETCTBHSI TPAHUIL

3amauu:

2.86. 1) Oto6pasuth yron 0 < argz < ma (0 < a < 2) Ha BepxHIO
ONMYMI0CKOCTb.

2) OTo6pa3uTk yroi —g <argz < g Ha BEPXHKIO T0NYILIOCKOCTD
Tak, 4To6sl w(l — i) =2, w(t) = -1, w(0) =0.

2.87. Haiitu ¢yunumio w(z), oTobpamalomyio noaykpyr |z| < 1,
Im z > 0, HA BEPXHIOKIO NOAYNAOCKOCTh MPH YCIOBHAX:

1) w(-1)=0, w(0) =1, w(l) = o0;
2) w(xl) = F1, w(0) = oo;

9 0(2) =i wev/(5) =3

2.90. OTo6pa3uTb Ha BEPXHIOW N0JYMJIOCKOCTh:
1) cektop |z|] < R, O0<argz<ma (0<a<2);

2) oBnacte [z{> R, 0 <argz <mna (0<a<?2).



2.91. OrobpasnTb Ha BEpPXHIOIO MOAYHJIOCKOCTh ClAERYHOUIME KPYTO-
BbIE NYHOUKU (IBYYTONLHUKHU):

Dzl <1, Jz=1] <1, 2)|z| <, [z—i]>1,
Nlz|>1, |z—il<l; 4)]z|>1, |[z—i]>1;
5) |z| > 2, |z =2 < V2.

B zamauax 2.93-2.105 oroGpasuTh ykasaHHble 0DAacT# Ha BEPXHIO
NOJYNAOCKOCTh.

2.93. HnockrocTh ¢ paspesom no oTpesry {—1,1}.

2.94. IlnockocTh ¢ paspe3oM Io oTpesky [—i,i).

2.95. IlnockocTh ¢ pa3pe3oM N0 OTpe3ky [z, zz].

2.96. InockocTh ¢ padpesamu 1o dydam (—oo, —R], [R, ) (R > 0).

B aymuropun:  2.86(1), 2.87(1,2) , 2.90(1), 2.91(1), 2.93, 2.94
Ha JAOM: OCTAJIbHBIC 3a1a4i U3 ITPHUBCACHHBIX HOMCPOB

Jlabopamopnoe 3anamue 22. lnterpan oT QyHKIIMH KOMILJIEKCHOW MTEPEeMEHHOMN
KonTposbHbIe BOIPOCHI:

1. Omnpenenenue uHTErpaia oT GYHKIUN KOMILICKCHOHN ITepeMEeHHON
2. CaoiicTBa HHTErpaIa
3. Croco0Obl BEIUKCIICHHS MHTErpaia OT GYHKIIMH KOMILJIEKCHOM MepeMeHHON

3amauu:

3.63. Briuucautsb MHTerpanSIz[dz B cayuyaax, korjaa kpusas C sB-

C
adercs:
1. TpamonuHeHHbBIM OTPE3KOM, HAYUUM U3 TOYKA Z==—1/[ B TOY-
Ky 2=
b

2. TMoayoxpyxHocrsio |z|=1, Re 2=0, unywe# n3 toukn 2==—1
B TOYKYy 2==I.

3.64. Boiuucaute mHTErpad S |z—1]]dz|.
lzi=1

3.65. Bruiuucauthb nmerpans zsin zdz, rae C—npsaMoauHelHst OT-

[

pesok, unymul u3 toukn 2=0 B TOYKy z=1.
3.84. Bolyucaurh HHTErpassl

dx dy
1. SS szxdy. 2. SS '1—_}-:;5, O<p<1.
|z <1 zi<p
3. drdy .
Z—aQ
p<lz—ai<r <<l

2"zt dx dy, m, n=0, 1, 2, ...

B aymuropun: 3.63(1), 3.65, 3.84(1,2)



Ha nom: ocranbHbIC 3aa41 U3 TPUBEACHHBIX HOMEPOB

Jlabopamopnoe 3anamue 23. nterpanbHas popmyna Komm
KoHTpoJibHbIE BONIPOCHI:

1. Teopema Kommu
2. ®opmyna Komu

3amaun:

3.27. BeiuucauTh MHTErpan f eclu:

=z
z22+9’
1} Toura 3¢ nekuT BHYTPU KoHTypa C, a Touka —3i — BHe ero;

2} Toyka —37¢ nesuT BHYTpH KoHTypa C', a Touka 3i — BHe ero;
3) Touxu =+ 3¢ memat BHYTpH KoHTypa C.

dz
3.28. BriuucauThk Bce BO3MOMiHbIe 3HAYEHUA HWHTerpana —(,—1)
z2(2? —
C

NpH pas3auuHbIX nonoskenuax wourypa C. Ilpeanonmaraercsa, 4uTo KOH-
Typ C He HpOXOAUT HM Yepe3 oAHY M3 Tovek 0, 1 n —1.

10.23. C nomompbio wuHTerpaabuHod dopmyan Komu Beruncauts uH-
Terpajb (BCE OKPYXHOCTH OGXOAATCA 1IPOTMB YacOBOH CTPE/KH):

dz dz e?
1. S sinz —. 2. S Z1° 3. S ET—-—ldz'
|eti]= lz|=2 |

dz cos 2
A L NS »
AL |z+1|=l(1+2)(2-—1)3 |z___i‘}zl(z—z)f*

7. &;{i’z—fgﬁ (D: a) |z|<<1l/2; 6) |2]<<3/2; ) [2—1|<<1/2).
l7)

5 S (T—‘E)gz(—z—T) (al<r<|bl, n=1,2, ..)

1z|=r

B ayauropun: 3.27(1), 3.28, 10.23(1-3)
Ha nom: ocraneHble 3a1a4u U3 IPUBEICHHBIX HOMEPOB



Jlabopamopnoe 3anamue 29. Paznoxenue B psja JIopaHa B OKPECTHOCTH TOUKH Z=a
KoHTposbHbIE BOIPOCHI:

1. Psapn Jlopana
2. Metoapl pa3inoxeHus: QyHKIUN B psIbI

3agaun:

20.08. Caenymouine (yHKUnH paano»{mb B psaa JlopaHa o creneHsu
z B Koabie 1 <<|z|<<2:
1

1 211 3 F4
41D (E—2)" T (z—D(E+2) @+ (z+2)°
4 1 5 1 6 1
CE—-1pE+2 T @D (-4 T (B (ER+4)
90.09. Cnenyioume dbynxuum pasaodxuts B psin JlopaHa 1o crenensim
z—a B Kojblie D (Touka a w Koabuo D ykazaHel B CKOOKax):
1

1. TG (a=1, D: 1<|z—1|<2).

2.(—22__—197-23 (@a=1, D: 1 <|z—1]<2)

3. 2 (a=1i, —i < D). 4.2-:5_} (a=1, 2 < D).
5.2(2_1;(2_2) (@a=0, —2eD). 6.2 (@=1,—1&D)

22—2

7. (Z~I~1;———3(;:§_) (a=—1, D: 0<| 21| <3).
1- '

F=nETy =

B aymutopun: 20.08 (1, 3), 20.09 (1, 2,3,8)
Ha nom: ocraibHble 3a1a9