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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CrmocobeH NpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIECHMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICJIMPOBAHUS B MHXKEHEPHOM JEATENbHOCTH, CBI3aHHOM
¢ (DOTOHHBIMH TEXHOJIOTUSAMHU 00pabOTKK MH(POPMALINU, TPOSKTHPOBAHNEM, KOHCTPYHPOBAHNEM
U TEXHOJOTHUSMU TPOU3BOACTBA JJIEMEHTOB, MNPUOOPOB U cucTeM (OTOHUKH U
ONTOMH()OPMATHKH.

YK-1 CnocobeH oCymIecTBIATh MOWUCK, KPUTUYCCKUN aHAIW3 U CUHTE3 HHGOpMAIIUH,
IPUMEHSTHh CUCTEMHBIN TIOJXOJ JIUIsl pELIEHUsI [I0CTABJIEHHBIX 3ajau.

PesynpraramMu OCBOEHUS NMCLUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIHM:

HNOIIK-1.1 Ilpumensier 3HaHUS MaTEMAaTHUKA B HMHXEHEPHOM IIPAKTUKE MpHU
MOJIEJTMPOBAaHUH

NOIIK-1.2 ITpumensietT o0menHKeHepHbIC 3HAHUS B MPOPECCUOHATBHON JISATEILHOCTH.

NOIIK-1.3 ITpuMmeHseT 3HaHUS €CTECTBEHHBIX HayK B MH)KECHEPHOU MTPaKTHKE

NYK-1.1 OcymecTtiser mouck nHGpopManuu, HeoOXOAMMOM JIJIs PEeIICHUS 3aa9H

NYK-1.2 TIpoBOIUT KPUTHYECKUH aHAIU3 PA3JIMYHBIX HCTOYHHUKOB HWH(POPMALUU
(AMIUPHUYECKON, TEOPETUUECKOM )

NVYK-1.3 BroigBasgeT COOTHOIIEHHE YacTH M IEJOro, HMX B3aMMOCBI3b, a TaKXKe
B3aUMONIOTYMHEHHOCTh 3JIEMEHTOB CUCTEMBI B X0JI€ PEIICHHS IIOCTABICHHOW 3a/1a4n

NYK-1.4 CunTe3upyer HOBOE coziepkaHue U pe(IeKCHBHO HHTEPIIPETUPYET PE3YIbTATHI
aHajau3a

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— OcBouTh anmapar METOA0B MaTeMaTH4ecKod (GU3MKKM U CHOPMHUPOBATH LIETOCTHYIO
CHCTEMYy TPEACTAaBICHUN O pEIIeHUWH 3aJa4 C HCIOJIH30BAHUEM KOMIUIEKCHBIX (DYHKITHIA,
MHTErpaIbHbIX IPe0o0pa30BaHU, ClIELUANIbHbBIX (YHKIUI MaTeMaTH4eCKON (U3UKH.

— HayuuTbcsi mpUMEHATHh MOHATUHHBIA anmapaT METOJO0B MaTeMaTU4ecKOll (U3UKU
JUI1  TPaBWIBHOTO BBIOOpa M  HCHOJb30BAHUS MATEMAaTUYECKOI'O MeETOJa, KOTOPBIH
COOTBETCTBYET  MAaTE€MaTU4YECKOM  MOJENH, I  PEIICHHWs  NPAKTUYECKUX  3aaad
npo¢eCcCHOHATILHOM 1eATEbHOCTH B 00J1aCTH paAuopU3UKH.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCA K bioky 1 «/ucuunnmza (Moysn)».

JlucumniuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30oBaTeIbHON IPOrPaMMBI.

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUHOMH ATTECTALUM 110 JUCHUIIIMHE

Tpernii cemecTp, IK3aMeEH

UYeTBepThili CEMECTP, DK3aMEH

5. Bxoanble TpeGoBaHus VI OCBOCHUS AU CUMIIIMHBI

JUis  yCHEemHOrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 10
CIEeNYIOINM JucuuImmHaM: «MaTtematnueckuii ananusy, «Ousukay.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3. €., 144 4acoB, U3 KOTOPBIX:
-JIeKIuu: 34 4.



-npakTuyeckue 3auatus: 110 u.
- B TOM YHCJIE TPAaKTUYeCKas MOArOTOBKa: 76 .
O0OBeM caMOoCTOATENBHOI paboTHI CTYIEHTA ONPEIEICH yUYeOHBIM TUIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Teopust pyHKIMIT KOMIUIEKCHOM nepeMeHHOM: nuddepeHnnanibHoe HCUUCIICHUE

Kpatkoe coxmepxxanue Ttembl. Dopmbl KomiuiekcHoro uucina. Cdepa Pumana.
[TocnenoBarenbHOCTH M Psiibl  KOMIUIEKCHBIX uuces. DyHKUMH, HMX HENpPEphIBHOCTh U
muddepenmmpyemocts.  YcnoBus Komu—Pumana. CBoiicTBa aHAIMTHYECKUX — (DYHKITHIA.
['eomerpuueckuii cMmpica mnpousBogHoH. Koudpopmuble oTOOpaxenus. JpoOHO-nuHeiHas
¢byukus. CteneHHasi, mokasareiabHasi, o0OpatHeie UM QyHKIKK. PumaHoBbl noBepxHOCTH. Touku
BETBJICHUS] MHOTO3HAUYHOW (hyHKIMU. Pa3pessbl.

Tewma 2. Teopust pyHKITMN KOMIUIEKCHOM ITEPEMEHHOMN: HHTErPAIbHOE UCYHCIICHHUE
Kparkoe conepkanue Ttemsbl. MHTErpam mo komIiuiekCHOM nepeMeHHoul. Teopema Komu wu
cinencteust u3 He€. MHTterpan Komm. O6mas uaTerpansHas ¢opmyna Komm. Psner Telinopa u
Jlopana. Knaccudpukamuss ocoObix Touek. lLlenmbie, mepomopduble QyHKIUU. BbryerTs.
Bbluncnenre UMHTErpajloB MO  JEUCTBUTEIBHOW TMEPEMEHHOM C MOMOIIBK  BBIYETOB:
oTpeNieIEHHbIE MHTErpalibl OT PAllMOHAIBHBIX (YHKIUI; HECOOCTBEHHBIE MHTETPAJIBl C ABYMS
OeckoHeUHbIMU Tpeenamu; Jemma JKopnaHa; riiaBHOe 3HaueHue wuHTerpana no Koy,
UHTETpall, CBOMSIIUICS K MHTErpally OT MHOTO3HAYHOW KOMIUIEKCHOW (QYHKIMH. MHHHUMaKC
Monynsa aHanutudeckod (ynkumu. CennoBas Touka. MeTon mepeBajia acCUMIITOTHYECKOTO
BBIUMCJIEHUS] UHTErPaJIOB.

Tema 3. UHTerpanbHbie mpeodpazoBaHus
Kparkoe conepkanue TeMbl. TPUTOHOMETPUYECKHMH M OKCIIOHEHUHAIBHBIA psaael Dypee.
Unterpan ®ypbe, uHTerpanbHas teopema @Dypne. PaBenctBo IlapceBans. IlpeoOpa3zoBanue
Jlaninaca. Beruucnenue unterpanos Jlamnaca u Memmna. CoiicTBa npeoOpasoBanus Jlamnaca.
O606ménnoe npeodbpazoBanue Oypne, ero cpoiictea. Popmyna [lyaccona ansa cymmupoBaHuUs
PAIOB.

Tema 4. Cnenpansublie pyHKINUN
Kpatkoe conep:xanue tembl. ['amma-QyHKIus (MHTErpan Jiinepa), ncu-QyHKIus, UX CBOWCTBA.
VYpaBuenue beccens. @ynknuu beccens nepsoro poaa. Pekyppenthsie popmyinsl. BpoHckuan
nunuHApuueckux Gyuaknuii. Oyakuun Heiimana n Xankens. ACUMIOTOTHKY IUIHHAPUYECKUX
¢ynkuuit. 3amaga Iltypma—JluyBumns ans ypaBHeHus beccens, OopTOroHaabHOCTh, HOpMa
coOctBeHHBIX (QyHKuMM. [TomuHoms! Jlexannpa: npousBonsdmas Gynkuus, ¢popmyna Ponpura,
pekyppeHTHble (opMynbel. OpToroHanbHOCTh NOMMHOMOB Jlexanapa. IlpucoenuHéHHbIE
noJuHOMbI M pyHK1MHU Jlexxanapa.

9. Tekymmii KOHTPOJIb MO0 JUCHHUIINHE

Texkymuii KOHTPOJb MO AUCIUIUIMHE TPOBOJUTCS MYTEM KOHTPOJS IOCEIIaeMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX pabOT, TECTOB MO JEKIIMOHHOMY MaTepHaly, BHIOJIHEHUS JOMAITHIX
3a1aHuil ¥ puKcupyercst B GopMe KOHTPOIHHON TOYKM HE MEHEE OJTHOTO pasza B CEMECTP.

10. INopsi0k NpoBeeHUs] U KPUTEPUH OLlCHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

DK3aMeH B TpPEThEM CEMECTpe NPOBOAUTCA B MUCbMEHHOM ¢opMe Mo Ouieram.
DK3aMeHAIMOHHBIE OUJIEThI COCTOSAT U3 ABYX yactei. [IpogomkurensHocTh 3k3amena 1,5 gaca.
[TepBas yacth npezacrasiseT coboit TecT u3 2 Bonpocos, nposepsitomux MOIIK-1.1, MOIIK 1.2.
OTBeTbl Ha BOIPOCHl TMEPBOM YaCTH JArOTCI MYTEM BHIOOpAa M3 CIHCKA MPEATIONKEHHBIX
KOHTPOJIBHBIX BOMpocoB (cM. Pazgen 11, . 6)).

Bropas gacte comepxut Tpu Borpoca, nposepstoue MOIIK 1.3, MOIIK 1.4, UYK 1.4.
OTBeT Ha BOIIPOC BTOPOM YacTH JAeTCsl B pa3BepHYTOH popme.
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IUCLIUILINHE.

Pe3ynbTaTel

9K3aMC€Ha

OIIPEICIISIFOTCS

«YHAOBJICTBOPUTECIBbHOY», KHEYAOBJICTBOPUTCIBHO.
1. KomneTeHuuu u pe3yJbTaThl 00y4eHusi, popmMmupyemMblie B pe3yJabTaTe
OCBOEHUS TMCUUILIHHBI

OLICHKaMH

«OTIIMIHOY,

«XO0po1o»,

Kpurtepnn onennBanus pe3yibTaToB 00y4eHH
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YK-1 HUYK 1.1 He umeer HNmeert oOmee Ymeer Ymeer
Crocoben OcymiecTBIseT | IPENCTABIEH | MPEICTABICHHE OCYILECTBIIATh OCYILECTBIIATh
OCYILECTBIIATH | MOMCK usi 00 00 yKa3aHHBIX nH(pOpMaNMOHHBI | MH(POPMAIIMOHHBIN
TIOUCK, uHdopmalyy, | ykazaHHBIX BapHaHTax ¥ TIOHCK. MIOUCK, TPAMOTHO
KpPUTHYECKUi | HEoOXonuMoW | BapuaHTax nndopmanmonsor | Jomyckaer KOPPEKTUDPYS TIPU
aHau3 U Juist pemienust | uHdopmanu | o moumcka, OTJeNbHbIC HEO0OX0AUMOCTH
CHHTE3 3a]1auu. OHHOTO UCTIBITHIBACT HETOYHOCTH NPH MIOMCKOBBIH 3a1poc.
uHdopmaimy, TIOUCKA. 3aTpyIHeHus mpu | GOpMyIHpPOBKE
NPHUMEHSTh (hopmynupoBKe MIOMCKOBOTO
CUCTEMHBII HMOKUCKOBOTO 3ampoca.
HOJAXOM ATt 3ampoca.
peleHus
[IOCTABJIEHHBIX YK 1.2 He [Tonumaer CriocobeH CriocobeH
3amau ITpoBomut croco0eH coJiepKaHue KPUTHYECKU KPUTHYECKH
KPUTUYECKUH | KPUTHUYECKH | MOCTaBJICHHOM aHAJU3UPOBATh aHAJIU3UPOBATh
aHau3 aHATM3UPOB | MPOOGIEMBI, HO pe3yabTaThl pe3yabTaThl
Pa3NUYHBIX aTh UCTIBITHIBACT UH()OPMALMOHHOT | MHPOPMAIIMOHHOTO
UCTOYHUKOB pe3ynbTaThl | 3aTpyIHEHHS OpHU | O MOHMCKA, HO noucka. ' pamoTHO
naopmanmn | uHGOpMAIM | KOMIUIEKCHOH JOITyCKaeT OLICHUBAET
(3MIHMpHUYIECKO | OHHOTO OLICHKE HE3HAUUTENIbHBIE | Ka4ecTBO
i, MOKCKA C pe3yIbTaToOB OLIMOKY NpH nH}popManuy.
TEOPETHYECKO | y4€ToM MOUCKA. OLICHKE KauecTBa
). YKa3aHHBIX nHpOpPMALIUH.
KpUTEPHEB
HUYK 1.3 He 3naer 3HaeT crocoObl 3HaeT crocoOb! 3HaeT crocoOb!
BrisBnsger CIOCOOBI peneHus pemeHus peIIeHus THIIOBBIX
COOTHOILIEHHE | pemeHus TUINOBBIX 33124 TUIOBBIX 337124 3a/1a4 TEOPHU
4acTu U TUIOBBIX TEOpUH TEOpPHH KOMILIEKCHBIX
LENIoro, uX 3ajgau KOMIUIEKCHBIX KOMILIEKCHBIX GbyHKIMH 1
B3aMMOCBS3b, | Teopuu ¢hyHKIMH 1 GyHKIMH 1 HMHTErpaabHbIX
a TaKkke KOMIUIEKCHBI | MHTETPaIbHBIX HMHTETPaIbHbBIX peoOpa30BaHMM.
B3alMO- X QyHKIHI npeoOpa3oBanuii, | mpeoOpazoBanmii. | UETkO
HNOJYMHEHHOCT | U HO UCIIBITBIBAET Heuétko MIPEACTABIISET
b DJIEMEHTOB UHTETPalbH | 3aTPyJHEHHUS yXKe | MpeACTaBisIeT B3aHMOCBS3b
CHCTEMBI B BIX Ha CTaauu B3aHMOCBS3b Croco00B mpHU
xoJie pemeHus | mpeobpasosa | BeIOOpa crocoba. | crmocoOoB mpu pelIeHnn
[IOCTABJIEHHOW | HUH. peueHun YpaBHEHMH.
3ajaun. YPaBHEHHH.
He IIpennaraer IIpennaraer [pennaraer crioco®
criocobeH crnoco0 pemieHust | crocoO pemeHust | pelieHus 3a1a4n
HOPeUIOKUTh | 3a1a4u 3a1a4n MOBBIIIEHHON
crnoco6 MOBBIILIEHHON MOBBIIIEHHON CJI0’KHOCTH,
pemeHus CII0)KHOCTH, BO CIIO’KHOCTH, TpUBJIEKAs
3a1aun MHOT'OM MIpHUBJIEKast MMEIOIIHiics 3amac
MOBBIIIEHHO | WHTYUTHBHO, UMEIOIIUICS 3HAHUN U yMEHUM.




i JIEMOHCTPHUPYS 3anac 3HaHUH U JemoHcTpHpyer
CJIOXHOCTH, | IIPH 3TOM ymeHnii. OOHaKO | yBEpEeHHOCTH IPHU
BCJIEJCTBHE | MPOOEIHI B HE pELICHNN 3aauu.
OTCYTCTBHUSI | 3HAHHAX U JEMOHCTPUPYET
JIOJIKHOTO YMEHUSIX. YBEPEHHOCTH IIPU
YpOBHS pELICHUN 3aa4u.
3HAHUU U
YMEHHH.
NYK-1.4 He Criocobex I'pamotHO I'pamotHO
Cunresupyer | CHocobeH pedIieKCuBHO pediekcuBHO pediekcuBHO
HOBOE pednexkcuBH | oueHHUTH OLICHUBAET OLICHUBAET
cozmepxanue U | O OLCHHUTH coJiepxKaHue coJiepKaHue coJiepKaHue
peq)ﬂeKCI/IBHO coaepIKaHue 3aJga4u, 3aJ1a4u, 3aJa4m.
WHTEPIPETUPY 3aJgadu, HUHTEPIIPETUPOBAT | UHTCPIIPETUPYET I[eMOHCTpI/IpyeT
eT UHTEPNIPETH | b PE3yJbTATHI. pE3yJIBTaTHI. YBEPEHHOCTh NIPU
pe3yabTaThl poBaThb O,HHEIKO HOHYCKaeT OIICHKE
aHAIN34. pe3ynbTaTel, | 3aTpynHsSETCS MOTPEIIHOCTH HE | pe3yabTatoB. [lpu
IIPOU3BECTH | MPOU3BECTH MPUHITUIHATBHOT | HEOOXOAMMOCTH
KOPPEKTUPO | KOPPEKTHPOBKY 0 XapakTepa IpH | KOppeKTUpyeT
BKY IpOIEeTypHI KOPPEKTHPOBKE HpOLEaypY
MpOIEaypsl | pelieHus B HpOIETyPHI peleHHs.
pelieHus B ciydae pelieHus B
ciydae HEO0OX0IUMOCTH. cilyyae
HEOOXOAUMO HEOOXOIMMOCTH.
CTH.
He Heysepenno YBepeHHo YBepeHHO
croco0eH dhopmanmzyer ¢dbopmammzyer (dhopmammzyer
pauuoHaNIbH | MpoUenypy pouenypy npouenypy
0 peleHus 3aau, | pelIeHus 3aJady. | pelieHus 3aJauu.
(hopManu30B | HCIBITHIBACT Homnyckaer YéTko
aTh 3aTpYIOHEHUS IPH | He3HAYUTEIbHbIE | MIPOTHO3UPYET
pOLETyPY MIPOTHO3€ HOTPEIIHOCTH OKU/laeMble
peneHus 0KUIaeMBIX IpU IIPOTHO3E pe3yabTaThI.
3a/a4y, 1aTh | pPe3yJIbTaToOB U OKUJTaeMBIX KoppexTtHo
MIPOrHO3 aHanu3e Ppe3ynbTaToB U AHAIU3UPYET
0XKUJAEMBIM | MOJYYEHHBIX aHanuze MOJIyY€HHbIE
pe3yibTataM | pe3ysbTaToB. MOJIyYE€HHBIX pe3ynbTaThl.
, pe3ynbTaToB.
aHAIU3UPOB
aThb
MOJTy4EeHHBIE
pe3yIbTaTHL.
OIIK-1 HOIK-1.1 Hemonctpup | [emoncrpupyer IToka3siBaer IToka3siBaer
Criocoben yer TOJIBKO 3HAHUS U | XOPOILIHME 3HAHUS | yBepEHHbIC 3HAHUS
Ob6mamaer OTCYTCTBUE | YMEHHMS U YMEHHUSI, HO ¥ YMCHUSI B
TPHUMCHATE 6a30BBIMU 3HaHUU U MUHUMAaJbHO AMeeT poOeTbl 00BéMe,
Gasosbie sHAHMSMH B | yMeHHii HEOOXOMMbIE 110 HEKOTOPBIM TpeGyeMoM Jutst
3HaHUA B 0BIACTH MHUHHUMAaJIbH IJIS1 OCBOCHUST BOIIpOCAM, MOCJIEYIOIIETO
obmacTtu 0 CHETIHATBHBIX BAXKHBIM ISt OCBOCHHUS
busukn  u MATEMATHIH |y eo6xoaum | AucumuInH. OCBOEHUS CHeHaJIbHBIX
pasobusnK no usmkn, | gy IS CIEHAIBHBIX JUCIUTUINH.
" " HEO0XO M OCBOEHHSA JUCIIATIIINH.
BIMH Ui | crieruagbHbBI
UCIIONIb30Ba
OCBOCHMSI X
w8 crieranpHpl | AMCHMILIAH.
npodeccuoH
ATBHOI X He JemoHcTpupyet IToka3biBaeT B ITonnocThIO
JUCLHTUIMH. BIIAJEET ciaboe BlaJeHNe | 11eJIOM I'paMOTHOE | BJafeeT HaBbIKaMH
ACATEILHOCT HaBpikamy | HABBIKAMH BJIaJICHUE HCIIONTB30BaHUA
H, B TOM HCIIOJIb30BaHMs HaBBIKAMHU YKa3aHHBIX
UCTIONB30B
qucie B yYKa3aHHBIX HCIOJb30BaHUSA 0a30BBIX pa3aeIoB
aHuA 0a30BBIX yKa3aHHbIX MIpU pelIeHUU




chepe
Te1aroruaec
KO
JIESTeTHHOCT
"

yYKa3aHHbI pa3zaenoB npu 0a30BBIX KOHKPETHBIX 3a/a4.
X 0a30BBIX | PCUICHUH pasnenoB npu
pa3eNoB KOHKPETHBIX pelIeHnn
pH 3amad. KOHKPETHBIX
3azad.
PCLICHIH Honyckaemsble
KOHKDPCTH MOTPEIITHOCTH HE
BIX 3a/1a4. HOCAT
MIPUHIUIHATBHOT
0 XapakxTepa.
IToxassiBaer ITonnocTsro
HOIIK-1.2 He ymeer Heysepenro yBEpEeHHOE BiIaieeT Oa30BBIMU
HCTIONIb30B HCTIONB3YET BIIAJICHHE SHAHMSIME H3
Obnanaer ath 6a3oBbie 6a30BBIMH yKa3aHHBIX TEOpHii
0a3oBBIMH 6azoBblc 3HAHUS u3 | 3HaHMAMY, TIPH PEUICHUN
3HAaHUAMH B SHAHUS U3 YKa3aHHBIX JIOITyCKaeT KOHKPETHBIX 33134
obnactu YKa3aHHEI Teopuit npu | MOTPENIHOCTH He TIpodeCCHOHANBHOM
pamHodu3nK X Teopui perneHuH MIPUHONIHAANBHOT | JESTEIbHOCTH.
. 0 XapakxTepa.
u, JaKe TIpH MPOCTEHIINX
HEeo0XouM peleHun 3a1a4
bIMH IS MpOCTEHII npodeccronans
npodeccron uxX 3anad HOM
abHON npodeccn JIeSTEIILHOCTH.
IesATEeIbHOCT OHAJILHOM
u. JeSTEIIEHO
CTH.
ITonHoe HcneiTbiBaeT Honyckaer ITonnocThrO
HETIOHNMAaHU | 3aTPYJHEHUS NPU | HEe3HAYUTEIbHbIE | MOHUMAaeT
e HCTIONIb30BaHUH OLIMOKY NpH BO3MOXKHOCTH
MPaKTUKU yKa3aHHBIX UCTIOJIB30BaHUU HCIIOJIb30BaHUS
UCIIONb30Ba | METOJOB YKa3aHHBIX yKa3aHHBIX
HUS MPUMEHUTENBHO K | METOZ0B METOJZIOB
YKa3aHHBIX MPOCTHIM 3a7a4aM | IPUMEHHUTENIBHO K | IPUMEHHUTENIHHO K
METOJIOB pamropu3UKN U3 | KAHOHWYECKUM KaHOHHYECKAM
Jlaxe obnacreit 3aja4am 3aagam
npuMmenuren | npodeccuonansH | panumodusuky U3 | paano(U3NKH U3
BHO K oif medarenbHOCTH. | obmacteit obnacreit
pocTenn npodeccroHanbH | mpodeccuoHaIbHON
M 331a4aM O IEATENBHOCTH. | JESTEIBHOCTH.
panuopuzuk
U U3
obmacreit
npodeccHoH
aJIbHOU
JIeSITeIIEHOCT
u.
He Brameer | CnaGo Henocratouno YBepeHHO BiajieeT
HOIIK-1.3 yKa3aHHBIMH | Biajgeer YBEpEHHO yKa3aHHBIMHU
MOHATHSIMHM | YKa3aHHBIMHU BJIaJieeT MOHATHSMH U
Tpumenser U METOJaMH | TIOHSTHSMH H yKa3aHHBIMHU METOAAMHU TIPH
6asoBbie Ipu METOZaMHU. TIOHATHAMH U peleHnn 3a1a4y
3HAHUS B pemeHnH Pemmts 3amauy METOJaMH TIpH ¢bu3nKy u
0bnacTi Jlaxe CrocoOeH o pelIeHny 3a1a4 panuohu3HKH.
dusHKH 1 MOPOCTEHIINX | PYKOBOJICTBOM bU3MKH 1
paHOBH3HK 3ajgau ImpenojaBaTens. panuodu3MKH.
¢busuky
1 np panropu3uk
OCYIIECTBIIE | o




HUH OtcyrctBue | Cnaboe Biragenue | Hemocrarouno YBepeHHOe
npodeccron | YKa3aHHBIX yKa3aHHBIMH YBEpEHHOE BJIaJICHHE
ATLHOM HABBIKOB JUIA | HaBBIKAMY AT BJIAJICHHE yKa3aHHBIMH
nestrenprocr | PELICHHA pelIeHns 3a1a4 U3 | yKa3aHHBIMH HaBBIKaMH JUIS
3a1ad u3 obnactu HaBBIKaMH JUTS pelLIeHus 3a1a 13
" obxacti mpo¢eCCHOHANBH | pemeHus 3a1ad U3 | o0macTu
npodeccuon | O IesATeTBHOCTH. | 00NacTH po¢eCCHOHATBHOM
AIBHOMN poQeCcCHOHANBH | IESTENbHOCTH.
JIeSITEIIEHOCT Ol IeSITEeNbHOCTH.
u.

Texymuii KOHTPOJIb BIMSET HAa MPOMEXKYTOUHYIO aTTECTAIUIO CIEAYIOIIUM 00pa3oMm:
OllCHKa  («OTIUYHO»,  «XOPOLIO»,  «YJOBJICTBOPHUTEIBHO»,  «HEYJAOBIETBOPUTEIHHOY)
BBICTABJISIETCA MCXOJS W3 CPEIHEH OLEHKH HAIlMCAaHHBIX K MOMEHTY aTTECTallud KOHTPOJIbHBIX
paboT U ¢ y4€TOM MOCEIIAEMOCTH JICKIIUNA U TPAKTUYECKUX 3aHITHI.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHHue

a) DIEKTPOHHBIN Y4eOHBIN KypC M0 AUCHUILIINHE B SJICKTPOHHOM YHUBEPCUTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=9274
6) OHGHO‘IHHG MaTepHraJibl TCKYLICIO KOHTPOJIA U HpOMG)KyTO‘lHOﬁ arrecraguu I10
JUCILIMIIIIMHE.
Tunosrie 3aiaHusA IJId IPOBCACHUS TCKYIICTO KOHTPOJIA YCIICBAEMOCTH 110 AUCLUIIIINHE
1. KoHTposbHBIE BONPOCH! IO AUCLUILIIMNHE
1. 3an1/1caTL (I)OpMYJIBI IJIL HAXOXIACHUS MOAYJISA WM aprymeHTa KOMIIIICKCHOI'0 4YucClia,

3aIaHHOTO B anreOpanveckoi Gpopme Z=X+1Yy.

[Tonsitue ananutuyeckoit pynkuuu. Ycnosus Komun—Pumana.

['eomeTpryeckuii CMbICI MOAYJISI U apryMeHTa IPOU3BOIHON aHATTUTUYECKON (PYHKIIUH.

OCHOBHBIE CBOWCTBA aHATUTUYECKON (PYHKIIUH.

Kakoe oToOpakeHue Ha3piBaeTcss KOHPOPMHBIM?

CaoticTBa ApoOHO-TMHEHHON QYHKIUU.

WNurerpansHas reopema Komm.

Beisienenue oHO3HauHOM BETBU MHOTO3HAYHOM (DYHKIIMH.

Unterpan Komm nyis ananutuaeckoit pynkmun f(2) u s eé nponsBomusIx.

0. MnTerpan B cMbIciie TIaBHOTO 3HaueHus 1o Komm.

11. Knaccugukanus ocoObIX TOYEK (PYHKIMH: MOIIOC, CYILIECTBEHHO 0C00asi, BETBJICHUS.

12. Onpenenenue Bbryera. CriocoObl BBIUMCIEHUS BbIU€Ta B OCOOBIX TOYKAX pPazIMYHOTO
THUIIA.

13. Teopema o BbIYETAX.

14. Psiawr Tetinopa u Jlopana.

15. JIemma XKopaana u e€ npuMeHeHHe NpU BIYMCICHUN HECOOCTBEHHBIX HHTEIPAJIOB.

16. XapakTepucTHKa TOYKH BETBICHUS MHOTO3HAYHOW ()YHKIIHH.

17. OcHoBHBIE H/IeN METO/1a TTepeBala.

18. Teopema 00 aHATUTHYECKOH (PYHKIMH, OMPEACIIEMON WHTETPAIOM, 3aBUCSIIAM OT
napamMerpa.

19. Tpuronomerpuueckuii psg Pypre. Psag Dypre B 9KCIIOHSHIIMAIEHON (hopMe.

20. IIpeobpazoBanue Dypre. Y CnoBUS NPUMEHUMOCTH.

21. IIpeobpa3zoBanue Jlammaca. Y cmoBust MPUMEHUMOCTH.

22. OcHOBHBIE CBOMicTBa npeodpazoBanus Jlamnaca.

23. Ilonsarue cBEPTKU ABYX QyHKIMH. M300paxenne cBEpTKH nNBYX GyHKImiA. M300pakeHne
NPOM3BEACHUS IBYX (YHKIIHH.

24. 'amma-dynkius. OnpeneneHe U CBOHCTBA.

25. YpaBuenue beccerns u cBOHCTBA €ro YaCTHBIX PELICHUH.

26. YpaBuenue Jlexxanapa. Y cioBre opTOrOHAIBHOCTH JUTsI TOTMHOMOB JleskaHapa

B0 oNoOR~WN


https://moodle.tsu.ru/course/view.php?id=9274

27.
28.
29.
30.

31.

Psin @yphe B 3KCTIOHEHITUAIBHON opme.

CdopmynupoBaTh HHTETPAIbHYIO TeopeMy Dyphe U MOSICHUTH CYTh YCJIOBHM J(upuxiie.
CaolicTBa JenbTa-QyHKIIHH.

3anucarh oOlIee pelieHue ypaBHeHHs beccenst M MOSCHUTH XapaKTep MOBEIEHUs €ro
YaCTHBIX PEIIEHUNA TPH apryMeHTe, CTPEeMsIIeMCS K HYJII0 HWIM HEOrPAHUYEHHO
BO3PaCTaIOIIEM.

COOTHOIIICHHUS, CBSA3BIBAIONIUE IIMHAPUICCKUE PYHKITHH.

2. Ilpumeps! 3a1a4 7151 TPAKTUYECKUX 3aAHITHI
3amaun Ui NPaKTUYECKUX 3aHATUHN M0 AUCIMILTUHE COJEpKarcs B yueOHOM MOocoOuu:

Kpasuos A.B. Teopuss (yHKIMH KOMILUIEKCHON IEepeMEHHON: MeTOAbl pPeLIeHUs 3a1ay:
[oxosi0 200 3agau ¢ nmoagpoOHbIMKM pemenusivu] / A.B. KpaBuos, A.P. MaiikoB; nmox pen.
A.I'. CBeminnkoBa. — U3a. 2-e. — MockBa: Jlenana, 2017. — 242 c¢. [lomumo HaboOpoB 3a1au
[0 DPA3JIMYHBIM pa3fenaM AUCLUIUIMHBL, JaHHOE II0COOME CONEPKUT INPHUMEPbl pPELICHUMH
TUIIOBBIX 3a7]a4 U OTBETHI K 3aJ1a4aM.

CoNoOA~WNE

e S
N - O

13.
14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.

Tunossle 3a1aHus A7 IPOBEACHUS IPOMEKYTOUHON aTTeCTallMU 110 AUCLUIINHE
1. Borpockl OMIIETOB K AK3aMeHY 1O AUCHUTUINHE

HenpepsbiBable u auddepeHurpyemble GyHKINN KOMIIIEKCHOTO IEPEMEHHOTO.
VYenosus Kommn—Pumana.

AHanuTudeckue QyHKIUN U UX CBOMCTBA.

Kondopmasie oToOpakeHusl.

Hpobuo-nuneiinas ¢pynkus. CBoiicTBa IpOOHO-TUHEHHOTO 0TOOpAKEHHUS.
CrenenHas u oopartHas el pyHkunu. PumaHoBa moBEpXHOCTb.

[Toka3zarenbHas u orapudmuyeckas QyHKIHH.

WuTterpan or QyHKIMH KOMIUIEKCHOTO TIepeMeHHoro. HTerpanpaas Teopema Ko,
Wnterpans! Ko 11 ananuTuueckoi GyHKIMU U JUI €€ TPOU3BOAHBIX.

. Psip Teitnopa, ko punueHTs! 1 0071aCTh CXOTUMOCTH.
. Psn Jlopana, riaBHas ¥ paBUJIbHAs YacTH, 00JaCTh CXOAUMOCTH.
. M3onupoBaHHble 0COOBIE TOUKM OJHO3HAUYHOM aHanmuTuueckod (yHkuuu. I[Ipumepsl

(GyHKLIUH, UMEIOIIMX 0CO0bIE TOUYKH Pa3IMYHOIO THIIA.
Brraetsl. Berder B nosroce nepBoro nopsizika, B moytoce N -ro nopsaka.
ITpeoOpaszoBanue Oypbe 1 AOCONIOTHO UHTETPUPYEMBIX (DYHKIIHUIA.

Jlemma XKopnana nmst HHTETpajioB BUAA j f (X)ei“" dx.

[TpuHIMIT MakcUMyMa MOZYJIsl aHaTUTHYeCKON (QyHKIU. ToukM nepesaa.

v f
MeTox nepeBana aCHMITOTHYECKON OLIEHKH MHTETPAIOB BUIA I(p(Z) et'@dz, A>>1,
C

HurerpansHas teopema Oypee.

WuTerpanbHas Teopema o npeodpazoBannu Oypbe OT NPOU3BEAEHUS IBYX (PYHKINH.
[TpeoOpazoBanue Jlamnaca. OnpeneneHue U CBOMCTBA.

[TpeoOpazoBanue Jlannaca cBEPTKU ABYX QYHKIHUIL.

®opmyna [lyaccona g cyMMUpOBaHUs PsIOB.

[Namma-¢pynkuus. Onpenenenue U CBOKWCTBA.

VYpaBuenue beccens. Pemenne ypaBHeHHs B BUue OECKOHEUHOTO psizia.

ACHUMIITOTUKY LIUIMHAPUIECKUX QYHKIUH.

3anaua lItypma—JInysusuia ans ypasaenus beccens. [locranoBka 3anaun. CoOCTBEHHbIE
3HayeHusi. CoOcTBeHHbIe QyHKIMU. Teopema 0 pa3yioKeHUH MPOU3BOJIBLHOW (PYHKIMHU B
psil IO COOCTBEHHBIM (DYHKIIHSIM.

3amaua [typma—JInyBunmns ais ypaHenus beccens. Hopma coOCTBEHHBIX ()yHKITHIA.
3anaua IlItypma—JInyBumis ans ypaBHeHus: beccens. OpTOroHaJbHOCTh COOCTBEHHBIX

GyHKIHIA.



29. TTonuHOMBI Jlexannpa. Onpepensroniee nuddepeHnnanTbLHoe ypaBHEHHUE.
[TpousBosmias GyHKIHS.

30. [Tonmuuowmst Jlexxanapa. @opmyna Ponpura.

31. OproroHaJibHOCTh MOTMHOMOB Jlexanpa.

32. Beipaxkxenue a1t HOpMbI motmHOMOB Jlexkanapa. Teopema o pa3inoKeHUH MPOU3BOILHOMI
byHKIIMY B ps 1o noauHoMaM Jlexkanapa.

33. [Ipucoennuénnsle GpyHKIMH U TOTUHOMBI JIexkanapa.
2. Bonpockl TecTa Jy1sl OEHKHU OCTATOYHBIX 3HAHUN MO JUCIMUILTUHE

Bomnpoc BapuanTsl oTBeTa
CKOJIbKO JIMCTOB HMMEET pPHMaHOBa a) OJIWH JIUCT.
nosepxHocTh s Gynkuuu f(z)=Lnz? 0) nBa JMcTa.

B) OECKOHEUHO MHO20 TUCMO8
I) KaKk W TIOBEPXHOCTh CGepsl

Pumana
Kakpe TOYKM BETBIIEHHS HMeEET a) z=0.
dyuxuus f(z2)=z+52 0) z=-5.
6) Z=-5, ©,
I') HE UMEET TOUEK BETBJICHUS.
Moxer nu aHanuTH4YecKast QyHKIMS a) HEe MOXET, [IOTOMY YTO 3Ta TOYKa
UMEThb CEUVIOBYI0 TOYKY B 3aJaHHOM | sIBJISETCS TOUKOU MUHUMaKca
00J1aCTH KOMIUIEKCHOM IIOCKOCTHU? JeCTBUTENLHON byHKIUT IBYX
[IEPEMEHHBIX.

0) HE MOXET, IOTOMY 4YTO HE MMEEeT
0COOBIX TOYEK B 3TOM 00JIACTH.

B) MOJKET, OTOMY 4TO
BBINONHAKOTCA ycioBuss Komum—Pumana u
f'(z) #0.
T) He Modxxcem, eciu 8 3mou ooaracmu
f'(z) #0.
Korma MOKHO MIPUMCHSITh a) HAKOT/IA.
UHTerpajgbHOe TnpeoOpa3oBanue Jlamaca 0) Bceraa.
BMECTO 0000IMIEHHOTO MpeoOpa3zoBaHUs B) eciu QYHKYUs-OpueuHal f (X)
Dypoe? pasHa Hyno ons 3Hadenuti X <0 .
r) ecimm ¢yukuus-opurunan  f(X)
UMEET HYIH.
B kakom ciyyae Be rapMOHUYECKHE a) ecnu OHH SBIISIOTCS
(YHKITUH SIBISIFOTCS CONPSDKEHHBIME? KOMIUICKCHBIMU AHATUTUYECKUMU
GyHKIUSAMU.
0) Bcerna.

B) eciu npuHaonexdcam 0OHOU U mou
JHce aHATUMUYecKou QYHKYUuL.

) €cId OHM  YAOBIETBOPSAIOT
ypaBHeHH10 Jlamaca.

Kakas ¢yHKuMs  ynoBieTBOpseT a) eciu OHA HenpepbIGHAs.
ycnoBusM upuxie? 0) ecnu umeem KOHeuHble
00HOCMOPOHHUE Npedebl.

B) 3aJlaHa Ha KOHEYHOM HHTEpBaJe.

I) eclId OHa sBIAETCS abCOIIOTHO
WHTETPUPYEMO.

Kaxkue Be LWIMHAPUYECKHE a) eclii UMEIT IEeJIOYHCICHHbBIE
byHKIIN SIBJISTFOTCS JIMHENHO | HHIEKCHI.




HE3aBUCUMEIMHA?

0) eciu 8pOHCKUAH He pageH HYTIO.

B) TOJNBKO (yHKIMM  XaHKeNs
MIEPBOrO U BTOPOTO pojia.

I) €CIM OHHU SIBIISIOTCS PEIICHUSIMU
3agaun typma—JlnyBuss.

MoOXHO JM NIPUMEHATH  JIEMMY
Xopmana mnpu BBYHMCICHHHM WHTETPaJiOB
Dypbe?

a) HeT, moToMy uto opurunan f(X)

SIBJISIETCS byHKIHEH INEUCTBUTENBLHOMN
HIepeMEHHOM X,

0) moorcHO.

B) HET, NOTOMY 4YTO (YyHKIHS-

n300pakeHNE MOKET UMETh 0COObIE TOUKH.
I') BO3MOYKHOCTb 3aBUCHUT OT 3HaKa
CHEKTPAJILHOTO NapaMeTpa.

C NOMOIILI0 KAaKOW KOMIUIEKCHOM
(YHKIMU MOXXHO OTOOPa3HTh OKPY)KHOCTBb
Ha OKPY>KHOCTB JPYroro paauyca?

a) c IOMOIIILIO J1(S) (0)
aHATTMTUYECKON (PYHKIINH.

0) ¢ TOMONIBIO IOKa3aTEIbHOU
(GyHKIIH.

B) HET TaKO! (PyHKIIUH.
T) ¢ NnomMowwio OpPOOHO-TUHENHOU

@dyHxyuu.

Yem ommmuaercs psna Jlopana ot
psana Teitnopa?

a) JBa psjga HE UMEIT HUYEro
o01ero

0) Hamuuuem HeHyneBOU 2NABHOU
yacmu

B) psaa Jlopana He SBIISETCS 4acCThIO
psana Teiinopa.

T) OAWH M TOT XK€ Psl, UMCIOIIHN
pa3Hble Ha3BaHUSI.

3anucarh OpMYyII TUTSt
dopayty a) argz:arctgl.
HaXOXJCHUS AapryMeHTa KOMIUJIEKCHOTO X
YHUCIIa, 33IaHHOTO B alireOpandeckoit popme y
Z=X+iy, ecmn x<0, yY<O. 0) argz=—n+arctg;.
_ y
B) argz = m+arctg—.
X
3anucath OpMYyIT TUTST
Qopmyary a) argz=arctgl.
HaXO0XICHUA ApryMCHTAa KOMIIJICKCHOT'O X
4ucla, 33JJaHHOT0 B anredpandeckoii popme y
z=x+iy  ecimm x<0, y=0. 0) argz=—n+arctg;.
_ y
6) argz = m+arctg—=.
X
CKOJIBKO JIHCTOB HMEET PHMaHOBa a) JBa JIMCTA.
roBepxHocTs st pymximy  (Z) = 1/2 9 06) puMaHOBAa IOBEPXHOCTb HE
TpeOyercs.
B) ceMb AUCMOB.
SBnsiercs I AHAITUTHYECKON a) SABISIETCS, TMOTOMY 4YTO 3TO

bynxmas f(2) =(z]2

HenpepbIBHAS PYHKIIHS.

0) He sensiemcs, nNOmMomy umo He
svinoaHaomces ycnosus Kowu—Pumana.

B) SIBIISIETCS, TIOTOMY YTO 3aBHCHUT OT
IIEPEMEHHON Z.




UeMy paBeH MOAYJb KOMILUIEKCHOM

pynxmun f(z) = é?

a) eOuHuye.
0) HeompeAeNEHHOMY YHCTY.
B) OCCKOHEYHOCTH.

Kaxkoe MHTETpajIbHOE
npeoOpa3oBaHue IpUMeHseTcs B (opMmyiie
Ilyaccona nist cyMMupoBaHust psiaoB?

a) mpeobpaszoBanue Jlamaca.

0) cunyc-nipeodOpazoBanue Dyppe.

B) MHTErpAJIbHOE ITpeoOpa3oBaHue He
MPUMEHSIETCS.

r) 9KCHOHEHYUATbHOE
npeobpasosanue Pypoe.

CKOJIBKO TIOKa3aTeseil pocTa MMeer
GyHKIHS-OpUTHHAI B 00001mEHHOM
npeodpazoBanuu Oypne?

a) OJINH TI0Ka3aTeJb.

0) He WMeeT IoKa3aTele pocTa,
NOTOMY  4YTO  siBIsieTcss  abCOIJIIOTHO
UHTETPUPYEMOM PyHKITHEH.

B) 08a noxkazamesi.

B kakom ciydyae mpucoenuHEHHBIE

R(X)

a)eciom m>n.
0) ecru m — uémmoe uuciuo.

¢bynkuun  Jlexxanapa SIBJISTFOTCSI

HOIHHOMAMMA? B) OHHU BCera SIBJISTFOTCSI
MOJMHOMAaMH, TIOTOMY UYTO CBSI3aHBI C
nomuHoMamu Jexanapa P (X) .

MOXHO JId TPUMEHATH  METO[ a) HET, MOTOMY 4YTO 3TH (GYHKIUU
nepeBana i aCHUMIITOTUYECKOW OLICHKH | SBJISIOTCS ~ OOOOIIEHHBIMH  CTCTICHHBIMHU
[UIAHAPUYCCKUX byHKIHI Z,(x) | panamu.

N A 0) oOa, nomomy umo O HUX
HE3aBUCHUMOM MePEeMEHHON X
cywecmeyem npeocmasiienue KOHMYpPHbIMU
unmezpanamu 3ommepghenvoa.
B) HET, MOTOMY YTO OHH 3aBHCAT
TaKXe OT MOPSAIKA v .

MoxHO B0 MPOU3BOIUTH a) MOXKHO, OTPAaHUYEHUM HET.
pasnoxenne ¢Qyukuuu  f(X), xoropas 0) MOXHO, TMOTOMY UYTO OHH
YAOBJIETBOPSIET yCIOBHAM Jlupuxie, B psj | ABISIOTCA PCHICHUAMH

M0 UWJIMHAPUYECKUM (PYHKIUAM?

muddepeHnransHoro ypasHenus beccens.

B) MOOJICHO, Npu YCNOBUU, YMO OHU
aensaromes pewieHusmu 3aoadu  Llmypma—
Jluyeunns.

Yemy paBeH Moaylb (YHKUUHU a) |f (Z)| =1
f(z)=e" Z=X+iy?
(z)=€",rne +iy” 6) |f@)|=|¥.
8) | f (Z)| =e”
Kakas mojacraHoBka TpeOyeTcs s a) z=¢g".
BBIYUCIICHUS UHTerpaa ) t
2n . Z= g " .
I =I R(cost, sint)dt, rme R() - 0 2
° B) HE TpeOyeTcs MOJICTAaHOBKA.
paloHagbHas GbyHKIHSA, METOaMHU
KOHTYPHOTO MHTETPUPOBAHUS Ha

KOMILUIEKCHOU TIITIOCKOCTH?

Kak MOXHO TpPUMEHUTH JEMMY
Kopmana k BBIYHCIEHUIO HECOOCTBEHHOTO

urTerpana | = _[: R(x)cosxdx , e R(x)
— pauuoHanbHas QyHKIHS?

a) pa3JIOKUTh COSX B PSAI.

0) ucnonvzosamv  MOAHCOECMBO
cosx=Re(e™)
B)  UCNONb308AMb  MOHCOECMBO




cosx=4(e"+e ™),

Mowemy dynxmuo I'(z), rre
Z=X+1y, wHaseBaroT  MepoMopdHOIL
byHkuuei?

a) ITOTOMY 4YTO OHa CBsi3aHa C
(hakTOpHaIOM.

0) nomomy umo umeem npocmoie
noniocbl 8 Mouykax z=-N, 20e N —

HamypaibHoe 4Ucilo.

4 B

Oyukuus (2)=2", rue z=x+iy,

SIBJISIETCS OJTHOJMCTHOM, MHOTOJIMCTHOM MJIN
MHOTO3HAYHOI1?

a)  SBIAETCS  OJHOJNMCTHOH W
O/JIHO3HAYHOM.
0) SBJISICTCSI MHOTO3HAYHOM.

B) A6/15emcsi MHO20JIUCTHOU.

SBnsercs m KOH(pOPMHEIM
0TOOpaKeHHE, OCYILECTBIISIEMOE
ananuthdeckoi  ¢ynxumern  f(z) B

OKPECTHOCTH TOUYKH IepeBaiia?

a) SBJISETCS, MOTOMY 4YTO (PYHKIUS
f(z) sBngercs aHamuTHueckoW B ATOM
OKPECTHOCTH.

0) sBasercs, noromy uto f(z)#0 B
TOYKE TIepeBaa.

B) He s6l1emcs,
f'(z2) =0 6 mouxe nepesana.

nomomy  umo

Moxer 1M TOYKa  IepeBajia
ananutuueckoit Gpynkuun f(Z) cosmamars
C MOJIOCOM 3TOM (pyHKIIHUN?

a) MOKET, IMOTOMY 4YTO 3Ta TOYKa

HaXoOJQUTCsI B 00JIacTH  ONpejesieHus
dynxuun f(z).
0) He Mmooxcem, nomomy umo

pyuxyus (2) sensemcs anarumuueckoti 6
mouke nepesaid u 6 Mol OKPeCmHOCMU
2MOU MOYKU.

B) MOXET, IOTOMY 4YTO TOYKa
nepeBajga SABISETCSA TOYKOHM MHUHHMAaKca

byHKIIHH | f (Z)| )

B uéwm 3aximouaercs ¢uibTpyrolee
CBOMCTBO § -hyHKIMK Jupaka?

a) OHA BBIYUCIISICT IVIABHOE 3HAYCHHE
uHTerpana no Komm.

0) 3HaueHue ONnpeoenéHHo2o
unmezpana ¢ NoObIHMe2PanbHoU GyHKYuell

f(X)8(x—x,)

6uoa pasno  3HAueHuIo
@ynuxyuu T(X) 6 mouxe x=x,.

B) OHa OCYIIECTBIISIET
AHAIUTUYECKOE IPOJIOIDKEHHE  (DYHKIMH

f(X) B KoMIIEKCHYIO 06IACTB.

YeMmy paBHO 3HAa4YeHHE HWHTErpaia
Komm mns anamutuueckoit pynkiun f(2)
BO BHYTpeHHEH Touke Z=1Zp,

KOHTYpOM HHTCTPHUPOBAHUSA

€ClIn
ABIIACTCA

okpyxHocTh Cr ¢ HIeHTpOM B 5T0it TOUKE?

a) MHTEerpajg ciegyeT MOHMMaTh B
CMBICJIE TTIAaBHOTO 3HaUeHus 1o Koy,

6) uarerpan Komu paBeH HyIo.

B) suavenue 1(Z), xomopoe
A6NAemca  CPeOHUM  3HAYeHuem QYHKYuu

f(2) uz eé snauenuii na oxpysxcnocmu Crg .

Kak pacmoynoxeH Ha KOMITJIEKCHOM
TUIOCKOCTH p=c+it KOHTYP
WHTETPUPOBAHUS B  HUHTErpane  Jyis
oOpatHoro  mpeoOpaszoBanusi  Jlammaca
(konTyp bpomMBHuUa) 1O OTHOLIEHUIO K
Touke P =0, G, >0

rac SABJIACTCA

a) Kommyp bpomsuua nepecexaem
ocv Re p ¢ mouxe 0> 0.

0) Kontyp WHTErPUPOBAHUSA
MepeceKaeT JEeUCTBUTENIBHYI0O OChb B TOUKE
G =0y,

B) KoHTyp VHTETPUPOBAHUS




IOKa3aTreneM pocTa QyHKIHHU-OPUTHHANA? | IPOXOJUT CTPOTrO IO MHHMOW OCH B P -
TJIOCKOCTH.
B) [lnan cemuHapckux / MpaKTUUECKUX 3aHATHH 10 TUCUHUIUIHHE.

1. KommekcHble YHClIa: TeoMeTpuueckass HHTeprnperauus (opmyna Iiepa, (opmbl
IIPEJICTaBICHUsL. DJIEMEHTapHbIE JEHCTBUS C KOMIIJIEKCHBIMU YUCIIaMHU.

2. Bo3BeneHue B CTelneHb M H3BJICUEHUE KOPHS M3 KOMIUIEKCHBIX uucen. Jlorapudm
KOMIIJIEKCHOT'O YHCJIA U €T0 CBSA3b C OOPAaTHBIMH TPUTOHOMETPHUUECKUMH (PYHKIHSIMH.

3. OyHKIUHM KOMIUIEKCHOro mepemMeHHoro. YcnmoBus Komu—Pumana. I'eomerpudeckuii
CMBICT MOMYJSI W apryMeHTa TPOU3BOAHON aHanuTHUecKod GyHkiuu. JluHeiHas
byHKIIHS.

4. JlpoOno-nuneriHas ¢yHkuusa. OcyliecTBIsSeMble €10 OTOOpakeHus, KOH()OPMHOCTS,
KpPYyroBO€ CBOICTBO.

5. Crenennas (yHKIMS C IEeTbIM U JIpoOHBIM mokazatensiMu. OroOpakeHue oOmacTeil.
PrManoBa MOBEPXHOCTH U OJIHO3HAYHBIC BETBU (PYHKIIMH C JPOOHBIM MOKa3aTeNeM.

6. IlokazarenpHast ¢yHkus, norapugmuueckas Qynkaus. OroOpaxkeHue oOmacTei.
PrManoBa MOBEpXHOCTH U OJIHO3HAYHBIE BETBU JIorapupMudeckoi pyHKINU.

7. Psan Teinopa. Psg Jlopana.
8. Kraccudukamus n301MpoBaHHBIX 0COOBIX TOYEK OJJHO3HAYHOTO XapakTepa. BeraeTsl.
9. HuterpupoBaHue panUOHAIBHBIX (QYHKIUHA OT TPUTOHOMETPHYECKUX (YHKIHHA ¢

UCIOJIb30BAaHUEM TEOPHH BBIUETOB.
10. [lpumeHeHnEe TEOPHH BBHIYETOB M JIeMMbl JKopaaHa MpH BBIYHUCICHUH HECOOCTBEHHBIX
UHTErpajioB.
11. BeigeneHue  OMHO3HAYHBIX BETBEH MHOTO3HAYHBIX  (yHKIUH. VHTErpamsl OT
MHOTI'03HAYHbIX (QYHKIIMH.
12. Pemienne nud¢depeHIUanbHbIX M WHTETPAIbHBIX YpPaBHEHHH C HCIIOJIb30BaHUEM
UHTErpajIbHOT0 NnpeodpazoBanus Pypbe.
13. UnTterpanbHoe npeoOpaszoBanue Jlammaca. CpoiicTBa. OmnepalmOHHOE HCYMCICHUE Ha
OCHOBe ITpeoOpa3oBanus Jlamaca.
14. Pemienne  OOBIKHOBEHHBIX Au(epeHInaNbHBIX ypaBHEHHM ¥ WX CHCTEM C
UCIIOJIb30BaHUEM IIpeoOpa3oBanus Jlamnaca.
r) MeTtoaudeckue yka3aHusl 10 OpraHU3ali CaMOCTOSTENbHON pabOThI CTY/I€HTOB.
CryneHtaMm mnpejjaraercs sl OpraHU3alldl CaMOCTOSTENIbHOW pabOThl 1O OCBOEHHIO
JUCLUIUIMHBL MCTIONB30BaTh JIEKIMOHHBIM MaTepuan mo Kypcy «MeToabsl MaTeMaTHuecKOMn
¢u3ukn», Matepuansl U3 Ilepeuns yueOHOHM nuTepaTypsl (cMm. pasgen 12). Pekomennyercs
MOJIb30BaThCA CIPAaBOYHBIMU HMH(POPMALMOHHBIMH pecypcamu (cM  pazaen 13, m. 0)).
[TpuBeTCTBYIOTCS MHIMBUAYaJbHbIE OOpAalleHHs K TMpernoAaBaresisiM 3a KOHCYJIbTallMeH 1o
Pa3bACHEHUIO BOMPOCOB JUCIUIIIMHBI, OIJIEKALINX OCBOCHHUIO.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

—Ilerpymko W.M. Kypc Bbicmieii marematuku. Teopus (yHKIMHA KOMIUIEKCHON
nepemennoit / .M. Ilerpymko .M. [u ap.]. — Cankr-Ilerepoypr: Jlans, 2021. — 368 ¢. URL:
https://e.lanbook.com/book/167806

— IIpuBanos N.W. BBenenue B Teoprio GyHKIHMI KOMIUJIEKCHOTO IEPEMEHHOT0: YUeOHHUK
nust By3os/ LU TlpuBanos. — M.: FOpaiir, 2021. — 402 c. — URL: https://urait.ru/bcode/399880

— la6ar b.B. Metoas! Teopun ¢pyHkiuii kommiekcHoro nepemenHoro / b.B. [1adat —
M.: Kuura o TpeboBanuto, 2021. — 734 c. — URL:
https://www.bookvoed.ru/files/3515/10/75/39.pdf

—la6ynun M.U. Teopus QyHKUMH KOMIUIEKCHOTO TIEPEMEHHOro: Yy4eOHUK /
M.U. [llaGynun, }O.B. CugopoB. — 5-e u3g. — M.: JlaGoparopus 3nanuii, 2020. — 303 c. —
URL.: https://znanium.com/catalog/product/1201326



https://e.lanbook.com/book/167806
https://urait.ru/bcode/399880
https://www.bookvoed.ru/files/3515/10/75/39.pdf
https://znanium.com/catalog/product/1201326

— Jynae A.C. Crnenmansuble ¢yHkuuu B 2 4. Yacte 1: cnpaBOuHHK Ui BY30B /
A.C. [lynaes, B.1. IlInbukoB. — M.: FOpaiit, 2020. — 417 ¢. — URL:https://urait.ru/bcode/453355

— AntunoBa U.A. Unterpanbabie npeoOpazoBanus: yued. mocobue / M.A. AHTumnosna,
E.H. Muxankun, A.K.Ilux. — Kpacnospck: Cu6. denep. yu-t, 2018. — 58 c. —
URL.: https://znanium.com/catalog/product/1032198

— KpaBuoB A.B. Teopus GyHKIHMI KOMIUIEKCHOM IMEPEMEHHOMN: METOIbI PEIICHUs 3a]1ay:
[oxomo 200 3amau ¢ moapoOHbMU pemeHusimu| / A.B. KpaBumos, A.P. MaiikoB; moa pen.
A.I'. CBemaukoBa. — U3n. 2-e. — Mocksa: Jlemann, 2017. — 242 c.

0) JOMOJIHUTENBHAS TUTEpATypa:

— OcHOBBI Teopuu ynparieHus: YueOHoe mocooue/A.Il. bamamos — M.: By3oBckuii
y4eOHUK, HUILJ NHOPA-M, 2021. — 280 C. — URL:
http://znanium.com/bookread2.php?book=49191

— byrpos f.C. Beiciiast marematuka B 3 T. Tom 3. B 2 xkH. Knura 2. Psapl. @yHkiun
KOMILJIEKCHOTO MepeMEeHHOT0: YueOHuK 11t By30B / byrpos S.C., Hukonbckuii C.M. — Mocksa:
FOpaiit, 2022. — 219 ¢ — (Bsicuiee oopasoBanue). — URL: https://urait.ru/bcode/491314

— Koran E. Teopust GpyHKIINI KOMIUIEKCHOM IMEPEMEHHON U OMEPallMOHHOE UCUUCIICHUE:
VYuebHoe mocobue / MockoBCKuil monmTexHuueckuii yausepcurer. — Mocksa: OO0 «Hay4ano-
uznarensckuii neHTp MHOPA-M», 2020. — 180 c. — URL:
http://znanium.com/catalog/document?id=357377 .

— AxcenoB A.IIL. Teopus pyHKIIMI KOMIUIEKCHON NTepeMeHHOoH B 2 4. YacTh 1: yueOHUK u
npakTukym aius By3oB / Al AkcenoB. — M.: [Opaiit, 2020. — 313 c¢. — URL:
https://urait.ru/bcode/451868

— AxcenoB A.Il. Teopust ¢pyHKIMIA KOMIUIEKCHOU niepeMeHHOH B 2 4. YacTh 2: yueOHUK U
MPAaKTUKYM JJIs akagemudeckoro Oakanaspuara / A.Il. Akcenos. — M.: FOpaiit, 2018. — 333 c. —
URL.: https://urait.ru/bcode/422380

—Ilonopunkun E.C. Teopuss (yHKUMNH KOMIUIEKCHOTO TIEPEMEHHOro: Yy4eOHHK /
E.C. Ilo1oBUHKUH. - M.: NHOPA-M, 2020. - 254 C. - URL.:
https://znanium.com/catalog/product/1125614

— Teopust GyHKIMI KOMIUIEKCHOTO IepeMmeHHoro: yded. mocobue / H.B. I'pemacosa,
H.U. XKenoukuna, M.A. Kopemnukosa [u ap.]. — EkarepunOypr: Uzn-so Ypan. yu-ta, 2018.—
128 c. — URL: https://elar.urfu.ru/bitstream/10995/62197/1/978-5-7996-2472-9 2018.pdf

B) pecypchl cetu HTEpHEeT:

— OTKPBITHIE OHJIAWH-KYPCHI

— Kypnan «Oxcnepr» — http://www.expert.ru

— Odunmnanpueiii cailt ®denepanbHOil CiyKObl TOCYJAapCTBEHHOM cTaTHUCTUKHM PO —
www.gsk.ru

— O¢unmaneheiii caiT Bcemuproro 6anka — www.worldbank.org

— Obmepoccuiickas  Cets Koncynbrantllntoc CrpaBouynass mpaBoBas —CHCTEMA.
http://www.consultant.ru

— OtkphITOe 0OpasoBanne - Marematudeckas ¢usuka (openedu.ru) V=<3  #j
=N IR IRIR T €OV AND W« > NIRI<«NIRD N« 0<N=>R INOIR] (80N
4.9 Y Y1

— becrinaTHelil onnaiiH kypc: Metonbl matdusuku | becriatHas onnaitH akagemus [T
(academiait.ru)

— Mardwuzuka i Bcex — OTkpwIThId [lonuTex (spbstu.ru)

— Marematuyeckas ¢dusuka | Jlekropuym (lektorium.tv) MaTemaruueckas 1abopaTopust
um. [1.JI. YeObrmiea CIIOI'Y

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:


https://urait.ru/bcode/453355
https://znanium.com/catalog/product/1032198
https://urait.ru/bcode/491314
http://znanium.com/catalog/document?id=357377
https://urait.ru/bcode/451868
https://urait.ru/bcode/422380
https://znanium.com/catalog/product/1125614
https://elar.urfu.ru/bitstream/10995/62197/1/978-5-7996-2472-9_2018.pdf
http://www.consultant.ru/
https://openedu.ru/course/spbstu/MATHPH/?ysclid=ldycytq9h470746765
https://openedu.ru/university/spbstu/
https://openedu.ru/university/spbstu/
https://openedu.ru/university/spbstu/
https://academiait.ru/course/metody-matfiziki/?ysclid=ldyd80j4eb214908583
https://academiait.ru/course/metody-matfiziki/?ysclid=ldyd80j4eb214908583
https://open.spbstu.ru/matfizika-dlya-vsex/?ysclid=ldydcr5wm8819334141
https://www.lektorium.tv/course/30968?ysclid=ldydgtubnb627711412

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkiodaeT MmpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO JoCTyIHBIE o0mayHbie TexHoyuoruu (Google Docs, SInaekc AuCK U T. 11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubIMoTeKa (periozuTopuin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/

— Oo0pasoBatenbHas wiardopma FOpaiit — https://urait.ru/

— 9BbC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

— Hayunas snextponnas oubimoreka. — https://elibrary.ru/

B) podeCCHOHAIbHBIC Oa3bl TAHHBIX:

— YHuBepcuterckas uHpopmarronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— MathWorld: MareMaTHueCcKuit HHTEPHET-pecypc. -
https://mathworld.wolfram.com/ComplexAnalysis.html

— Mup maremMaTH4ecKux ypaBHEHUH: MeXIyHapOIHBIM HAyYHO-00Pa30BaTEIbHBIA CAT
— http://eqworld.ipmnet.ru/indexr.htm

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTopun Uil IPOBEICHN 3aHATUHN JIEKLIMOHHOTO TUIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHM CEMUHApCKOro THIIA, WHAMBHIYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTAllM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHON aTTECTALNH.

ITomerieHust U1 caMOCTOSITENIbHOW paboThI, OCHAIEHHBIE KOMIIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTEIIbHYIO Cpely M K
UH(GOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

Pabouyto nporpammy paspaboTaniu:

®ucanoB Bacunuii BacunbeBuy, NOKTOp (PU3MKO-MaTeMaTHYECKUX HayK, mpodeccop,
kapenpa paanodpusuku HU TI'Y (kopmyc 11, komHaTa 426), npodeccop kadeapsl;

Jloces [Imutpuii ButanbeBuy, kKaHauAaT (U3NKO-MATEMaTHYECKHUX HayK, JOIEHT,
kapenpa paanopusuku HU TI'Y (kopmyce 11, komHaTa 428), 1oueHT Kadenpsl.
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