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1. KOM]’[eTeHIII/II/I N HHAAKATOPbI HX JOCTHXKCHMSA, IPOBepPACMbIC TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMHU

HGHLIO OCBOCHUA JUCHUIIJIMHBI ABJIACTCSA q)OpMI/IpOBaHI/Ie CIICAYIOUX KOMHGTGHHI/Iﬁl

OIIK-2 CriocoO¢eH BBISBIIATh €CTECTBEHHOHAYYHYIO CYITHOCTh TPOOJIeM, BO3HUKAIONIUX B
XoJle TpOPEecCUOHATBHON  JESATeIbHOCTH, MNPHUBJIEKATh Ui WX  pemeHus  (usuko-
MaTeMaTUYeCKUN anmnapar U COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTHH.

Pesynpraramu OCBOEHUS AMCLUIUIMHBI ABIISIOTCS CICAYIOIINE UHIUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HHUKAIOIIUX B X0J€ NMPOPEeCcCCHOHATBHON JESITeIbHOCTH, U METOJIUKY MpUBJICUCHHS (UZUKO-
MaTEeMaTUYECKOro anmnapara i COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 X PEIIEHUs

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTB MTPOOJIEM, BOSHUKAIOIINX
B XoJe MNpo(ecCHOHAIbHON NeATENbHOCTH U NpPHUBIEKATh JUIsi WX pelleHus (U3HUKO-
MaTeMaTUYECKUH anmnapar u COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. OueHoOYHbIe MATEPUAIBI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DEMEHTHI TEKYLIETO KOHTPOJIS:
— KOHTpOJIbHas padoTa.

Konrpoasnas pabora Nel (POOIIK-2.1, POOIIK-2.2)
KonTtponsHas padora Nel cocrout u3 3 3anau.
[Tpumepsl 3amay:

3amaua 1
BBISICHUTB TE€OMETPUYECKOE MHOKECTBO TOUYECK |Z - i| + |Z + i| <4

3amaua 2

1-iY"
Brruncauts (—j
1+1i

3amaua 3

Haiitn nefictButenbhyto 1 Mmuumyro yactu gynkiuu () = cos(l+ 22)

OTBETHI:
2 2

y

3anauya 1. MHOXECTBO TOUYEK, HAXOASIIEECS BHYTPHU IJUIAIICA ?4- T =1.

3agaua 2. 1
3agaua 3. Re[ f (z)]=cos(l+2x)ch(2y); Im[ f (z)]=sin 1+ 2x)sh(2y)

Konrpoasnas pabora Ne2 (POOIIK-2.1, POOIIK-2.2)
KonTtponsHas padora Ne2 cocrout u3 2 3aau.
[Tpumepsl 3amau:

3amaua Nel

e22

Bbruncnute uHTErpan oT GyHKIUN KOMILJICKCHOM ITepeMeHHON CJ-) mdz

|z-i}=2



3amaya Ne2

cos(2x)
J (x> +1)(x* +9)

Boruncnute uHTErpan oT GyHKIUN ACHCTBUTEIBHON IIEPEMEHHOM

OTBETHI:

4i
3amaua Nel e 1-4i
16 (1-4i)

-2 -4
3amaya No2 m; (1— e_)

Kputepuu oriennBanus:
Pe3ynbTathl KOHTPONBHON PAaOOTHI OMPEACINSIOTCS OIEHKAMU «OTIHYHOY», «XOPOIIOY,
«YAOBIIETBOPUTENHHOY, «HEYJOBIECTBOPUTEIHHOY.

Ornenka Kpurepuu coorBercTBust

> 90% 3amaHuil BEIIOJIHEHO
OTInYHO

MIPaBHIILHO

70% — 90% 3amaHuii BEIIIOIHEHO
Xopomio

MIPaBHIILHO

50% — 70% 3amaHuii BEIIIOJIHEHO
Y 10BIETBOPUTETHHO

MIPABIIILHO

< 50% 3amaHuil BEIIOJIHEHO
HeynornerBoputeanHO

MIPaBHIILHO

3. OneHo4YHbIe MaTepHaJbl HTOTOBOr0 KOHTPOJISI (MPOMEKYTOYHOIH aTTecTaluu) v
KPHUTEPUH OLlCHUBAHUSA

3ayer C OIIGHKOH B 4YETBEPTOM cemecTpe mpoBoautTcs B ¢opme Tecta. K Tecry
JIONYCKAIOTCSA CTYJCHTHI, IMOJYYMBIIME IO JABYM KOHTPOJIBHBIM DPabOTaM IOJIOKHUTEIbHBIC
oueHku. Tect cocrout u3 20 Bompocos, nposepstommx POOIIK-2.1, POOIIK-2.2. B Tecrte
HPUCYTCTBYIO KaK BOIIPOCHI, TPOBEPSIOIINE 3HAHNE TEOPETUIECKOT0 MaTepuaa, Tak ¥ BOIIPOCHI,
IPOBEPSIOLINE YMEHUE PEIIaTh 3a1a4H.

IlepeyeHsb TeopeTHYECKNX BOMPOCOB

1 TIlonsTHe KOMILIEKCHOTO uncia. ['eomeTpruyeckas HHTEPIPETALNS KOMIIJIEKCHBIX YACE.

2 AnreOGpandeckass ¢opMa 3amMCH KOMIUIGKCHBIX YHCENT M ONEpPaluh  CIOKEHUS,
BbIYUTAHUA, YMHOXCHUSA U JCIICHUS. COHp}I)KeHHOG KOMITJICKCHOC 4YHCJIO.

3 Tpuronomerpuueckas (opma 3amMCU KOMIUIEKCHBIX 4Hcel. ['€OMETpUYECKU CMBICI
CJIOKCHUA, BBIYUTAHUA, YMHOXKCHUA W [OCJICHHUA KOMIIJICKCHBIX YHCCIIL. HepaBeHCTBa

TPEYrOJIbHUKA.

4 Bos3BeneHue KOMIUIEKCHOTO 4Mcia B Lenyto creneHb. @opmyna Myaspa. M3BieueHue
KOPHSL.

5 BosBenenue AEHCTBUTENBHOIO YHMCIIA B KOMIUIEKCHYIO CTemeHb. BviBox (opmysbl
Ditnepa.

6 IlokazarenbHast ¢opma 3amHcH KOMIUIEKCHBIX yHcen. Jlorapupm KOMIUIEKCHOTO 4ucIa.
['maBHOE 3HaUeHME JToTapudMma.

7 BoBog ycnosuii Kommu-Pumana. [lonstue ananutuueckoil ¢yHkumu. HezaBuCHMOCTB
MPOW3BOJHON aHATMTHUYECKOW (GYHKIMH OT HampaBieHus auddepeHnnpoBaHus.
VYcnosusa Komm-Pumana B osisipHeIX KOOpAMHATAX.

8 VYpasuenue Jlarutaca. CompspkeHHbIE TrapMoHuueckue ¢yHkiuu. OnpeneneHue
rapMOHUYECKOH (PYHKITUH 110 U3BECTHOM CONPSHKEHHON eif rapMOHNYECKOH (PyHKITHH.
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[lonarue uHTErpana ot GyHKIUN KOMIUICKCHON MEPEMEHHOU. Y CIOBHS HE3aBUCUMOCTH
MHTETpasia oT myTu uHTerpupoBanus. Teopema Komm (B TOM uncie 7151 MHOTOCBS3HBIX
obmacreit).

[Tonsitue mepBooOpa3HOM aHanUTHYEeCKOW QyHKIMU. BbeBoxg ¢opmynsl HeroToHa-
JleiiOHuma.

BriBog naTETpansHOi hopmynsl Korm.

Teopema o cpeHeM IS aHATUTUIECKUX (DYHKITUH.

[TpuHIMI MakcUMyMa MOJYJISl aHATUTHYECKON (DYHKIIMU U €r0 0O00CHOBAHHUE.

BriBon nHTErpasibHON (OPMYIBI AJII TPOU3BOTHBIX BBICIINX MOPSIKOB aHATUTHYECCKON
dbyakuun. Ouenku Kommu. Teopema JInyBuiis.

Teopema AGenst. @opMyIbl 7S ONPEACTCHUS paguyca Kpyra CXOAUMOCTH CTETIEHHOTO
pana.

Psapn Teinopa u ero eqIMHCTBEHHOCTb.

Psan Jlopana. ®@opmyna s kodpduiimeHToB psna. EIWHCTBEHHOCTH pPa3ioKEHUS B
CTETICHHOM PsIJI aHATUTUYIECKON B KOJIBbIE (PYHKIIHH.

[TonsiTvie HyJS aHATUTHYECKON (PYHKIMU U ero nopsaka. Teopema eJUHCTBEHHOCTH IS
AQHATTUTHYECKUX (DYHKIIUH.

Knaccudukanmst ocoObIX TOUEK aHATUTUYECKON (DYHKITHH.

Bun psiga Jlopana B OKpeCTHOCTH 0COOBIX TOUEK aHAIUTHYECKON (DYyHKITHH.

[TonsiTve BhIYETA AHATUTUYECKON (DYHKITHH.

@DopMyIbl AJ1s1 BEIYUCICHUS BBIUETA B POCTOM MOJIOCE (ITOJIFOCE MEPBOTO MOPSIIKA).
BriBoa hopmysibl A1t BBIYKCICHUS BBIYETA B MTOJIIOCE MOPSIIKa M.

Teopema Ko o Beiuerax.

[TonsiTe GECKOHEYHO YIAJICHHOW TOYKH M BhIUETA B HEH.

®opwmsl psiaa JIopaHa B OKpECTHOCTH OECKOHEYHO yalleHHON TOUKH.
2n

Brlunciienre ¢ moMoIibi0 TEOPUH BEIYETOB MHTETPAJIOB BU/IA I R(sin®,cos0)do.
0

00

Brruncienre ¢ moMoIibpo TeOPHH BRIUETOB HHTErPAJIOB BUIA I f (x)dx

—00

©
Berurciienne HHTErpaioB BUIa J g M f (x)dx.
o
Joxka3zarenbcTBO ieMMBbl JKopaaHa.
['eoMeTpuydecKuii CMBICT MOYJIS M apryMEHTa pou3BoAHOM (yHkuuu f(2).
OcHoBHas 3a1a4a TeOpUH KOHGPOPMHBIX OTOOPAKEHUA
HpobHo-nuneitnas ynkuus. Jlunerinas ¢pynkuus f(z)=az+b. MuBepcusi.
Cdepa Pumana. KondopmHOCTh IpoOHO-THMHEHHOTO MpeoOpa3oBaHus B 0OCOOBIX TOUKAX.
NHBapnaHTHOCTh CUMMETPUYIHBIX TOYECK.
MHuoro3Haunbie GyHKIHHA. TOYKH BETBIICHUS.

[Tpumepbl TEOPETHYECKUX BOTIPOCOB:

1. Yemy paBeH uHTErpai i(j}ﬂdz ? BoOpaTh 0/1MH MJIM HECKOJIBKO OTBETOB.
mi Y 2-1,

A) 1(zp), eciu Touka Zo exuT BHE KOHTYpa I

b) f(zo), ecm Touka o nexxuT BHYyTpH KOHTYpa I

B) 0, ecnii Touka Zo ASKUT BHYTPH WIIM Ha TpaHuUIe KoHTypa I

I') 0, ecniu Touka Zo JAEKUT BHE KOHTYpa [

J1) f(z0), ecu Touka Z ISKUAT BHYTPH WIIM Ha rpaHuIle KOHTypa I

2. U3BectHo, uto (¢GyHkmms U(X,y) yaoBieTBopseT ypaBHeHuro Jlammaca. Torma

conpshKeHHas eif rapMoHnyeckast pyHKIus V(X,Y)



A) Moxet ObITh HalifileHa U3 ypaBHeHus Jlariaca.

b) He moxeT ObITh HalifieHa.

B) MoxeT ObITh HalifleHa ¢ TOYHOCTHIO 10 KOHCTAHTHI.
I') Moxet ObITh HalifieHa aOCOTIOTHO TOYHO.

[Tpumepsl 3aaau:
1. IIpn yMHOXXEHHH 4YnCIa eXp (%I) Ha (—1) momyuntcs cnenyromiee yncio (Bwioepure
OJIH WJTK HECKOJIBKO OTBETOB):
oT .
A) ex (——I).
) exp 4
b) ex (—Ei).
) exp 4
.
B) ex (——I)
) exp 2
3.
I') ex (——I)
) exp 4
5
2. BepHo nm, 4TO AECHCTBHUTENBHAST YaCTh BBIPAKCHHS [cos(%)ﬂ-sin(%ﬂ paBHa
HYyI0?

A) Bepno.
b) Hesepho.

Kputepuu onenvuBanus:

PesynbpraThl 3adyera C OLIGHKOH ONpPEENsIOTCS OLEHKAMH «OTIMYHO», «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY, «HEYIAOBIETBOPUTENbHOY. JJI1 MOMydyeHus: 3a4eTa ¢ OLEHKON CTYIEHT
JIOJKEH CIIATh UTOTOBBIM TECT U BBIIOJHUTH IBE KOHTPOJIbHBIE PAOOTHI.

Pe3ynbTaTthl BBIMOJNHEHUS CTYAGHTAMH HWTOTOBOIO TECTa W KOHTPOJBHBIX pPadoT
ouenuBaercsd no 100 GayuibHOM mIKae, KOTOpBIE NMEPEBOAATCA B NATHOALIBHYIO IIKATy IO
cienyromen cxeme: 59 O0aJIOB M HIKE — «HEYAOBIICTBOPUTENBHO», 60 OammoB — 73 Oamia —
«yZIOBJIETBOPUTENbHO», 74 Oamna — 86 OamnoB — «xopomoy, 87 OammoB — 100 GammoB —
COTJIIMYHOM.

OreHka 3a 3a4eT MPOCTaBISIETCsl KAK OKPYIIIEHHOE CpeaHeapru(pMeTnIeckoe 3HaueHue 1o
TPEM OIICHKaM (32 UTOTOBBIN TECT U 3a IBE KOHTPOJIbHBIC PAOOTHI)

4. OueHoYHbIe MaTepHuaJIbl i NpPOBEPKH 0CTATOYHBIX 3HAHMIA
(chopMUPOBAHHOCTH KOMIIETEHIIMH)
3amgaun (POOIIK-2.1, POOIIK-2.2)
1. Pasznoxwuts B psia Jlopana ¢pyukmuio f(2)B ykasanuoit obmactu

_ 1 :
f(z)_(z—Z)(z—?,)’ 2<|z|<3

2. OxapakTepu30BaTh YKa3aHHYIO TOUYKY I PYHKITUN
e’ -1-(z-1
sin(z-1)-(z-1)
exp(-1/2°%)
1+2*

=1

3. Haiitu Berver ¢pyakuu f(z) = B TOouke Zo=0.

OTBeTHBI

®© 2k—l 1 0 (Z)k
1L Y4 __iy(Z
Z k 3 — 3

k= Z



2. Ilomroc mepBoro nopsaka.
3.0.
Tect (POOIIK-2.1, POOIIK-2.2)

1. HM3BecTHO, YTO B OKPECTHOCTH H30JIMPOBAHHON 0c000# Touku Zo ¢yHKIuio f(Z) MoxHO
pa3noxuTth B psaja Jlopana. CKOIBKO YICHOB psifia COACPKUT TIaBHAs 4acTh psiaa JlopaHa,
€CJIM M30JIMPOBaHHAsE 0c00ast TOUKA Zg SBIIETCS CYIIECTBEHHO 0CO00# TOUKOH?
BriGepure oauH OTBET:

A) KoHneuHoe 4nciio 4IeHOB psjia.
b) Hu oanoro unena psna.
B) beckoneyHoe 4ucio WIEHOB psfa.

2. Kakwue yTBep>KaeHUs BEpHBI?

A) JIro00ii kpyr [z| < R KOMILJIEKCHOM TIOCKOCTH Z HENb3s1 KOHGOPMHO 0TOOpa3UTh Ha
IMHUYHBIA KpyT |W| < 1 mIocKocTH W.

b) He Bcsikyto ogHOCBs3HYIO 0071aCcTh D KOMIUIEKCHOM TUIOCKOCTH Z, TPaHUIIa KOTOPOW
COCTOUT U3 Ooyiee, YeM OJHOM TOYKH, MOXXHO KOH(DOPMHO OTOOpa3WTh Ha
BHYTPEHHOCTb €IMHUYHOTO Kpyra |W| < 1 mIockocTa W.

B) JIto60ii kpyr |Z| < R KOMILIEKCHOMH TUIOCKOCTH Z MOKHO KOH()OPMHO 0TOOpa3uTh Ha
€IMHUYHBIA KpyT |W| < 1 TIOCKOCTH W.

I') JIroOGyro omHOCBs3HYIO 001acTh D KOMIUIEKCHOM TJIOCKOCTH Z, TPaHHIIA KOTOPOM
COCTOUT u3 Ooyee, 4YeM OJHOH TOYKH, MOXKHO KOH(OPMHO OTOOpa3UTh Ha
BHYTPEHHOCTh €IMHUYHOTO KpyTa |W| < 1 TutockocTu W.

3. Bri0epurte ogun otBeT: [Ipu nepeMHOKEHNN KOMIUIEKCHBIX YHCEIl UX apTyMEHTBI
A) nensrcs
b) ymuoxaroTcs
B) BblunTarorcs
I') ckimampiBaroTCst

Kiroun

1. B)

2. B),I)
3. I

Teoperuueckue Borpocsl: (POOIIK-2.1, POOIIK-2.2)

1. Bo3BeneHue NeHCTBUTEIBHOIO YHCIIA B KOMIUIEKCHYIO CTETICHbD.

OTBeT JOMKEH COAEpKATh IOCIEIOBATENLHOCTh JACUCTBUM, B pe3yjbTaTe KOTOPOM
MOJIy4aeTCsl KOMIUICKCHOE YHCIIO, 3amucaHHOoe 00 B TMoOKa3zaTenbHOM ¢opme, nubO B
TPUTOHOMETPHUYECKOU (hopMme.

2. BeiBog ycnoBuii Komm-Pumana.

[Tpu BBIBO/IEC YCIIOBUI TOJKHO OBITH UCIIOJIB30BAHO OIPEICTICHUE MPOU3BOIHON 1
HE3aBUCHUMOCTH TOT0 KaKMM 00pa3oM Touka Z+AzZ cTpeMHUTCS K TOUKE Z.

3. Ilonsitue chepst Pumana.

B oTBeTe ykazaTh oCHOBHBIE CBOMCTBA c(hepbl PuMaHa u mpaBuiia, o KOTOPHIM TOUYKH
cdepbl 0TOOpaKAIOTCSI HA KOMITIEKCHYIO MIIOCKOCTb.

Nudopmanus o paspadorunkax

MunbkoB Jleonna Jleonnmosuy, A-p pus.-maT. Hayk, npodeccop, npodeccop kKadeapol
MaTeMaTHYeCKOr (U3UKU (U3HKO-TeXHUYECKOro (akymnbrera TOMCKOro rocynapcTBEHHOTO
YHUBEpPCHUTETA
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