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COIEPXAHUE

]_[eJ'H/I " 3aJa41 OCBOCHHUA TUCIHUITIIMHBI

[lepeuens mmaHUpPyeMBIX pPE3YyIHTATOB OOYYEHHS IO TUCIHILIHHE (MOIYJIIO),

COOTHECEHHBIX C IUIAaHUPYEMBIMH Pe3yIbTaTaMHi OCBOSHUS 00pa30BaTEIBHON MTPOTPaMMBI

3. MecTo JUCIUIUIMHEBI B CTPYKTYpe 00pa3oBaTebHON MporpaMMbl OakanaBpraTta

4, O6beM muCHHUIUTHHBI (MOIYJIS) B 3a4€THBIX €IUHHIIAX C yKa3aHHEM KOJIUYeCTBa
aKaJeMUYECKMX 4YacoB, BBIACICHHBIX Ha KOHTAKTHYI paboTy oOyyarommxcsi c
mpernogasareneM (MO BHIAM YYeOHBIX 3aHATHH) W Ha CaMOCTOATEIBHYIO padoTy
oOyJaronuxcs

5. CopeprkaHre TUCIUTUIMHBI (MOIYJI), CTPYKTYPHPOBAHHOE IO TeMaM (pa3jiernam)
C YKa3zaHHEM OTBEICHHOTO Ha HUX KOJIMYECTBA aKaJEMHUECKUX YacOB M BUAOB YUEOHBIX
3aHATUI

5.1. Conepxanue pa3aenoB y4eOHON TUCIUTUIMHBI (MOTYJIS)

5.2. CrpykTypa yueOHON AUCIMIUTAHBI (MOJTYJIs)

6. [lepeuenr y4eOHO-METOIUYECKOTO OOECIIEUEHUS IS CAMOCTOSITENTFHON pabOThI
00y4aroIUXCs M0 JUCIUILIMHE (MOTYJIIO)

7 @OHA OLEHOYHBIX CPEACTB M TPOBEACHUS IPOMEKYTOUYHOH aTTecTalyu
00y4aroIUXCs M0 AUCIUTUTHHE (MOIYIIIO)

7.1. [lepeueHr KOMITETEHIMI C yKa3aHWEM STamoB WX (OPMUPOBAHUS B IIpoIecce
OCBOEHHSI 00pa30BaTEIbHON POrPAMMBI

7.2. Onucanue mokasaTtesneld U KpUTEPUEB OLIEHWBAHUS KOMIIETEHUMH Ha pa3IU4HbIX
sTanax ux GOpMHUPOBAHUS, ONMCAHUE LIKAJI OLCHUBAHUS

73 Tumnoseie KOHTPOJIBHBIC 3aJlaHus WJIM HWHBIC MaTepuallbl, HCO6XOILI/IMBIG JJIsA
OLIGHKM 3HaHWH, YMEHHH, HAaBBIKOB M OIBITa JIESATEIBHOCTH, XapaKTEPU3YIOLINX 3TAIbI
(bopMHpOBaHUSI KOMIIETEHIIMH B MPOIlecCe OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbl

7.4. MeTtoandeckne Marepualibl, ONpPEAEISIOIMe MPOLEeIyphl OLIEHUBAHUS 3HAHUI,
YMEHUH, HAaBBIKOB W ONbITAa JCATEILHOCTH, XapaKTEPU3YIOIIUX JTalbl (OPMUPOBAHHUS
KOMITETEHIIUI

8 [lepevueHbr OCHOBHOHM M JOTONHUTENHHON y4eOHOW JHMTEpaTypbl, HEOOXOIMMOM
JUISl OCBOCHUS! TUCUMIUINHBI (MOJLYJIs)

8.1. OcHoBHas yueOHas uTepaTypa

8.2. JomonauTenbHas yaeOHas auTeparypa

9. [lepeuenn pecypcos MH(QOPMAIIOHHO-TEIEKOMMYHHUKAIMOHHON ceTH
«/HTEepHET», HEOOXOUMBIX IS OCBOSHUS IUCIIUIUIMHBI (MOTYJIs)

10. Mertoandeckrne ykazaHds s OOy4aroIIUMXCS MO OCBOSHHMIO JUCIMIUIMHBI
(Momys)

11. [lepeuenr MHPOPMATMOHHBIX TEXHOJOTHHA, UCIOJIB3YEMbIX MPH OCYIIECTBICHUN
o0pa3oBaTeNbHOTO Tpolecca IO JIUCHUIUIMHE (MOJYIIO), BKIIOYash IepedyeHb
NPOrpaMMHOro obecrieueHuss 1 MHYOPMALMOHHBIX CIIPABOYHBIX CUCTEM

12. Onucanne MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOIUMOM I OCYILECTBICHHUS

00pazoBaTeNLHOTO MPOIECCa IO JUCITUIUTHHE (MOIYIIIO)




1. Hesn 1 3a1a4M OCBOCHHS AW CHUILIHHBI
Heasimu ocBoenust aucuuiuinHbl «Teopus QYHKUMH KOMIUIEKCHOTO TIEPEMEHHOTOY
ABIIAIOTCA:
- (opMupOBaHHE 3HAHUI MO 3JEMEHTaM TEOPUH (YHKIHUU KOMILJICKCHOTO MEPEMEHHOTO
HEOOXOIMMBIX JUIsl PEeLIeHUs 3a/]ja4, BOSHUKAOLIMX B IPAKTHUECKON JesTeNbHOCTH;
- Ppa3sBUTHE JOTUYECKOTO MBIIUICHHS U MATEMATUYECKOU KYJIbTYPBI,
- (opmMupoBaHME€ HEOOXOAMMOIO YpPOBHS IOATOTOBKM JUId IOHMMAaHUS JpPYTUX
MaTE€MaTUYECKUX U MPUKIIAIHBIX JUCLUIUINH;
3aga4u AUCHHUILIMHBI
-~ M3y4YCHHE OCHOBHBIX MOHSATHI M METOIOB 3JIEMEHTOB TEOPUH (YHKIUU KOMIUIEKCHOTO
IIEPEMEHHOT0;
- (¢opMHpOBaHHE HABBIKOB W YMEHHMH pemarh THIIOBBIE 3aqauyd W paboTaTh Co
CIICLIMAIbHOM JTUTEPaTypOu;
- YMEHHE HCIIOJIb30BaTh YMEHHE HCIIOJIb30BaTh METOJBI 3JEMEHTOB TEOpUH (YHKIUU
KOMIUIEKCHOTO IIEPEMEHHOrO Ul PELICHMs TEOPETUYECKUX M IPUKIAJHBIX  3a1ady
€CTECTBEHHOHAYYHBIX JUCIUIUIMH..

2. [lepeyeHb MUIaHNPYEMBbIX Pe3yJIbTATOB 00yUYeHHS N0 JMCHUILINHE (MOAYJII0),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/IbTaTAMH OCBOCHHS 00pa30BaTe/bHOM MPOrpaMMbl

B coBokynHoctu ¢ gapyrumu aucuumiuHamu @I'OC BO nucnunimnHa «37€MEHTHI
TeoprH (PYHKIMH KOMIUIEKCHOTO NMEPEMEHHOT0» HalpapieHa Ha (OPMUPOBAHUE CIICTYFOIIHX
KOMIIETECHIINN:

Tabmuua 1. Kommnerenmuu oOydaromerocs, (GopMupyemMble B pe3yibTaTe OCBOEHUS
JUCLUHUIIIMHBI (MOAYJIs1)

Kopn
HaumeHoBaHue KOMIIETEHLIIMH
KOMIIeTEHIM U
VEK-1 Crioco0eH OCYIIECTBIATh IMOUCK, KPUTHYECKUN aHaiu3 W CHHTE3 HWH(OpMAIUH,

ITPUMCHSATH CHCTEMHBIN noAXxoA AJisl peIICHU S IMOCTABJICHHBIX 3a/1a4

CnocobeH KOHCTPYUpPOBATh COZAEpKaHne 00pa30BaHUS B MPEIMETHON o0acTu
B coorBercTBUM ¢ TpeboBaHusMu PI'OC ocHOBHOro M cpeaHero oOIIero
NK-1 | oOpa3oBaHusi, ¢ ypOBHEM pa3BUTHUS COBPEMCHHOW HAyKH H C Y4YETOM
BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs

B pesynbrate nzydenus qucuuiuinHbl « Teopust pyHKIUI KOMIUIEKCHOTO TIEPEMEHHOT0»

CTYJEHTBI TOJKHBI:
3HaTh
[Tone C xommiekcHbIX yrcen. JleicTBUs HaJl KOMIUIEKCHBIMU YHUCTIaMH.

Moaynb W apryMeHT KOMIUJIEKCHOTO 4YHcia. AnreOpanueckasi, TpUTOHOMETpudeckas ¢opma
3anucu KOMILIEKCHBIX uucen. @opmyny Myaspa (Bo3BeeHUE U U3BJIeueHHe KOpHS). OCHOBHbBIE
3lIeMEeHTapHble (YHKIHMH KOMIUIEKCHON mepeMeHHOW. [Ipenen m  HempephIBHOCTH (DYHKIHMH.
[TocnenoBaTenbHOCTH U PAAbl KOMIUIEKCHBIX uncen. DYHKIMOHAIbHBIE MOCIIEN0BATEIbHOCTH,
psizbl, UX 00sacTh cxoauMocTU. CTeneHHbIe pSAAbL, Paguyc U Kpyr cxoauMmoctu. OnpezeneHue
AIIEMEHTApHBIX  (PYHKIIUH. [IpousBognyro u auddepeHunan GyHKIUH KOMIUIEKCHOTO
NEPEMEHHOT0, aHAIUTUYHOCTh B TOUKe U B oOsacTH. IIpon3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byukiuii. Ycnosue  Komwm — Pumana. ['eomeTpuyeckuil cMbICT MOAYNS M apryMeHTa
POM3BOIHON (DYHKIIMU KOMITJIEKCHOTO TIEPEMEHHOTO.




KommiiekcHoe unTerpupoBanue. IlepBooOpasHyro W HeompeneaeHHbIN uHTEerpan. dopmyny
Heiorona — Jleitonuna. HWuterpansHast ¢opmyna Komm. Ocobble Touku. M30mampoBaHHBIE
ocobrie Touku (MOT). Panx u teopema Jlopana. Beiuer ¢yHKIMH W OCHOBHBIE TEOPEMBI O
BbIueTax. [IpocTeie crnocoObl BBIYMCICHUS BBIUETOB. BBIUMCIIEHHME HHTErPajioB C MOMOIIBIO
BBIUETOB.
Ymersn

[IpumeHsTH ycnoBue Komu — Pumana. HaxomuTe mepBooOpasHyr0 M HeEONpeaeseHHBIN
UHTETpal (QYHKIUU KOMIUICKCHONW NEpeMEHHOH. BBIUUCIATH OINpeaesneHHbId HHTErpa,
MoJIb3YsICh UHTETpasIbHON popmyniort Komm. HaxomuTs ocoObie TOUKH. BBIUUCIATH HHTETpAIBI
C IIOMOILIBIO BBIYETOB.

Baagernb

bazoBeimu uaesmu u meronamu «Teopust yHKUMH KOMIIIIEKCHOTO IIEPEMEHHOT0»
OCHOBHBIMM TOJIOKEHUSIMU Kaccudyeckux paszzaenoB TOKII.

3.Mecto nucuuniunbl B cTpykrype OII 6akanaBpuara
Hucuummna b1.B.01 «Teopus QpyHKIUI KOMIZIEKCHOTO IEPEMEHHOT0» BXOJAUT B TPEIMETHO-
COJepKATENbHBIM MOJYJb: (IpOQHIbL MaTeMaThka)  4acTb, (GopMupyeMas ydaCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHHWH HamnpasiaeHus moarotoBku 44.03.01. ITeoazoeuueckoe obpasoseanue,
npodmin  «MartemaTrkay (KBanupukanus — «0akaaaBp») U H3y4aeTCs B 5 ceMecTpe.
Juctunnuna «Teopus QpyHKIMNA KOMILJIEKCHOTO MEPEMEHHOro» 0a3upyercs Ha 3HAHMSIX,
MIOJIyYEHHBIX B paMKax IIKOJIbHOTO Kypca MaT€MaTUKH WM COOTBETCTBYIOIIUX JAUCLUIIINH
cpenHero npohecCHOHaIbLHOTO0 00pa3oBaHusl.

4. O0mas Tpya10eMKOCThb JUCHMILIMHBI COCTABJIsIeT 3 3aUeTHBIX eunul, 1084yacos.

(3xypc,5 cemecTp: 3auer)
OObeM KOHTAaKTHOW paboThl OOyyaroIMXCs C MpenojaBaTeieM [0 AUCUUIUIMHE (110
BUJAM Yy4YeOHBIX 3aHATHI) W HA CaMOCTOSITEIbHYIO paboTy oOydaromuxcs O4YHOU (HOpPMBI
OTpaskeH B Tabuile 2.

Tab6muua 2.
®opma Tpynoemk Buasbl yuedHoii padoThl
00yueHust 0CTh
Jlexnn/ Ipaktuuec | Jladopato | IIpome:x dopma
¢ mom | Kue pHBIE YTOYHBI CPC | arrecTanum
yucne sausitus/ 6 | 3amsius/ zOHTpOJI
npaxm. mom ducie | 6 mom N
Hanpas. npaxkm. yucie
Hanpas. npakm.
Hanpas.
5 cemecTp 108 16/10 16/10 16/10 60 3auer
3aouHas 108 4/2 6/4 4/2 94 3auer
5 cem
CamocrosTenbHas
AynutopHas pabora
HanmenoBanue Tem pabora
(B yacax)
(B "acax)
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Tema 1 Moayas 1
TTone C KOMIUIEKCHBIX YHCEI.
Mopyis u apryMeHT

KOMIUIEKCHOTO 4Hcia. [ eomerpudeckas
HHTCpIpCTAllNA KOMIIJICKCHBIX YHCCIL.
PacuivpeHHasi KOMIIEKCHAsS IIOCKOCTb,
ctepa Pumana.

Tema 2
OKpecTHOCTH, OJHOCBSI3HBIE W
MHOTOCBSI3HBIE 00JIACTH KOMILIEKCHOM
wiockocTd. DyHKIMH U OTOOpaKeHHUs
n3 C B C. OnHOJIUCTHBIE U OOpaTHBIC

¢ynkuuu.  Ilpumepsl  KOMIUIEKCHBIX
. az+b
byakmmii: W =az+b, W=—,
cz+d
P (z
W=P(z), W= n(2) W =logz,

P2)’

W =z W =sinz, W =co0Sz, u T.1.

Tema 3.

[Mpenen  pyHKIHH U €ro
OCHOBHBIE cBOMCTBa. HempepbhIBHOCTh U
paBHOMEpHast HENPEPBIBHOCTH
GyHKIHUU.

Tema 4

HOCHC,[[OB&TCJ'ILHOCTI/I n psAabl
KOMIIJICKCHBIX YHCCJI, UX CXOJUMOCTH.

Kpurepnii CXOJUMOCTH.
DyHKINOHAIBHBIE
HOCJIEI0BATENbHOCTH, PAbI, UX 00JaCTh
CXOIMMOCTH. PaBrOMepHas
CXOJIUMOCTB.
Tema 5
Kpurepuii paBHOMEPHOU

CXOAMUMOCTH (PYHKIIMOHAJIBHOIO psja.
JlocTaTOuHBI MPU3HAK CXOAUMOCTH.
TeopeMa 0 HENPEPHIBHOCTH CYMMBI
pszaa.

Tema 6
CremneHHBIC PSAIBI, PagUyC W
Kpyr cxonumoctu. Teopema Abens u ee

ciencrBusi. @oOpMysbl  BBIYMCIECHUS
panuyca CXOJAMMOCTH (Kormmmu,
Hanambepa, Komm —  Angumapa).

Omnpenenenue 31eMEHTAPHBIX (DYHKIHIMA
C IMOMOIIBI0 CTCIICHHBIX PAOO0B.




Tema 7
[TpousBonnas u auddepenuunan
(GYHKIINM KOMILIEKCHOTO TIEPEMEHHOTO,
AQHAJTUTUYHOCTh B TOYKE M B O0JIACTH,
NPaBUIO BBIYUCICHUE TPOU3BOIHOM.
Teopema o  auddepeHIUpPyEeMOCTH
CTCTICHHBIX PSJIOB M MPOWU3BOJHBIC

¢GyHkuuu €, sinz, cosz.

Tema 8
[IpousBoaubie OCHOBHBIX
3JI€EMEHTapHBIX byHKIMiA.
HeoOxonumMoe u 1ocTaTo4HOEe yClIOBUE
QHAIUTUYHOCTH  (YHKIUHU. Y CIIOBHE
Komm — Pumana hopMynsl HaX0KICHHS
MIPOU3BOAHOM.

Tema 9

['eomeTpuyeckuil CMbICII MOAYJIA
U apryMeHTa MPOU3BOIHON (PYHKIHH
KOMIUIEKCHOTO MEPEMEHHOTO.

[Tonstue KOH(OPMHOE
OTOOpaKCHHE; KOH(OPMHOCTh
JTUHEHHOTO OTOOpPaKEHUS M €€ CBS3b C
HIKOJIbHBIM KYpCOM MaTE€MaTHKHU.

Bcero 3a moayas 1

1
Tema 1.
KommiiekcHoe MHTErpupoBaHHe
u ero CBOMCTBA. Breramcnenune

KOMILUIEKCHOTO ~ MHTErpaia, MpuMep:
j z°dz.  Teopema  Komwm  mis
|z|=2

OJIHOCBSI3HOM MHOTOCBSI3HOM o0O1acTel

1 BX CICACTBHA.

Tema 2.
[TepBooOpaznas u
HEOIpeaeNeHHbId uHTerpan. Popmyna
Herotona Jleii6auma. HuTerpanbHoe
onpeeseHue JorapuMUYECKOM
GyHKIMU.




Tema 3.
Wnterpanbaas ¢opmyrna Komru.
beckoneunass  muddepeHIpyeMocTh
aHanmuTHYeCKOoW (yHKIMM U Qopmyna
BBIUUCIICHUSI TPOU3BOJHOW N — TO
HopsIZIKA.

Tema 4.

Teopema JlnyBwiss. OcHOBHas
Teopema anrebpel. Teopema Mopepa.
Psnpl aHanuTHYecKuX (QYHKIUA U HUX
Qg epeHIpyeMoCTh u
UHTETPUPYEMOCTb.

Tema 5.
Teopema  Telnopa, psg u
koopduuuenter  Teiinmopa. Teopema

€IMHCTBEHHOCTHU AHAJIUTUYECKOMN
¢byaknun. [loHATHE aHATUTUYECKOTO
IPOJIOJKEHHUSI.
Tema 6
Psin u Teopema Jlopana.

[loBenenue aHanmuTH4YECKOW (PYHKLMU B
OKPECTHOCTH H30JIMPOBAHHON 0co00i
TOUYKU Z =00.

Tema 7
Knaccudukanms
W30JIMPOBAHHBIX 0COOBIX Touek. Hymnu u
nomocel. Teopema  Caxoukoro u
[Mukapa. Ilemas u  mepomopdHbIe

GyHKIHUU.
Tema 8
Brruer aHAJIUTUYECKOMH
(GYHKIIMM, OCHOBHBIE TEOPEMBI O
BBIUCTAX. [Ipocteie CITOCOOBI

BBIYKCIICHHUSI BBIYETOB OTHOCHUTEIIBHO
IIOJIFOCA, BBIYUCIICHUE OIPEIAECICHHBIX
UHTETPAJIOB JEUCTBUTEIbHBIX (YHKIUN
C IOMOIIBIO BBIYETOB.

Bcero 3a moayas |1

Hroro 3a cemectp

6. [lepevyeHb y4eOHO-METOTUYECKOTO O0ecTIeYeH s IJIsl CAMOCTOSITEILHOM PadoThl 00yJaKOIIUXCSI
Mo JUCHUTTHHE (MOIYJIIO)

YuyeOHO-MeTOANYeCKasl KAPTa U3yYeHUs] NUCHUILINHAPHBIX MOYJICH.




Q
= = = =
3 Tema nexuuu v totan | 2 [MpakTuyeckue e Cam | £ JIn
3aHSATHS OCTOSITEIbHA T-pa
¢ ¢ s pabora ¢
5 5 5
2 4 8
MOAVYJIb 1.
Tema. IToue C
KOMILJIEKCHBIX YHCeJl. IIpakTHyeckoe [ToBTOpH
1.Monynb 1 aprymeHt 3ansaTue Ne 1. Tb ayJIUTOPHOE
KOMILIEKCHOT'O YHCIIA. dopmbl 3aIucu 3aJJaHHe c
2.I'eomeTrpuueckas 2 | KOMILUIEKCHOTO gucna, | 2 aHAJIOTUYHBIMU
UHTEPIpETALUS JUHAM W o0JlacTH B pUMEpaMH,
KOMIUICKCHBIX YHCET. KOMIUICKCHOW  TIJIOCKOCTH. BBIOMpaEMBbIMU
3.PacmupenHasi KOMIUIEKCHAs [TocnenoBarenbHOCTH, CaMOCTOSITEITbH
IUTOCKOCTH, cpepa Pumana. GYHKIIUN B OTOOpaKEHUS. 0.
K. Nel; JI. Ne2664,
Ne2676; K.Ne48a, 49a, 50a;
Tema. Jlunuu u 06s1acTH B IIpakTn4yeckoe IToBTOpH ]
KOMILJIEKCHOM MJIOCKOCTH. 3ansaTHe Ne 2. Tb ayJUTOPHOE ,
1. OkpecTHOCTH, 00JIACTH. Haiitu obpas 3a7jaHuE C 2,345
2. OyHKIUU nul|l KBaJpara 0<Rez<1, AHAJIOTUYHBIMU ,6
orobpaxenus uz C 8 C. 3. 0<Im<1 npu | 1 npuMepamu,
[Tpumepsr KOMIUTICKCHBIX oroOpaxennn W =2z+1. BBEIOMpaEMBbIMU
byHKIMi: W =az+b, . Ne2677 — 2694 ; K 51 (n) CaMOCTOSTEbH
az+b 0.
cz+d’ W=R()
W:P'“(Z), W =logz,
P(2)
W =1z%,
W =sinz, W =c0Sz, u T.11.
Tema: IMpenen [Ipaktuueckoe 3anstue Ne 3. J. NoNe
(GyHKOMH ¥ ero OocCHOBHBIC IIpenen,  HENpepBIBHOCTS, 2714, 2715,
cBoiicTBa. HenpepbsIBHOCTD U MIOCJIEIOBATEIBHOCTH " 2697, 2698,
paBHOMEpHAasi HENPEPHIBHOCTh pAAbl, CTETIEHHBIE PABL. 2708, 2710, 1,
byHKIMHA J. NeNe 2713, 2716, 2717, 2729, 2731, 2,3,4
1 2699, 2700, 2702, 2704, |1 2732. 5,6
2734, 2735, 2730.
Tema: ITpakTueckoe 3ansaTue Ne4. J. NeNe 2743,
IMociexoBaTeIbHOCTH " OCHOBHBIE  DJIEMEHTApHbBIC 2745, 2746,
PSAbI KOMILIEKCHBIX YHCeJI, byHKIIN U ux 2748.
ux cxoaumoctu. 1. Kpurepwii | 1 OTOOpaXKeHUsI. 2 i
CXOANMOCTH. K. Ne 52 (6, B. m). JI. NoeNe ,
2.DyHKIIMOHAIbHBIC 2740, 2746,2748. 2,345
MOCIIEIOBATEIbHOCTH,  PSTIBI, ,6
X 00JIacTh  CXOIUMOCTH.
3.PaBHOMepHas CXOIUMOCTb.
Tema:  CreneHHble [IpakTrueckoe 3aHarue Ne . Ne 2729,
psiAbl, PpagMyc M KpYr 5. 2730, 2731,
CXOIMMOCTH. Crenennoii psa. Pagmyc u 2732, 2733,
1.Teopema AGens u ee KpPYT' CXOJAMMOCTH. 2736.




CIICICTBUS. 2 K. c1p.49, Ne 4, No 146, 148,

2.®DopMyib 149, 152, 156; 2 ,
BBIYNCIIEHUSA paauyca . Ne 2734, 2735. 2,345
CXOIUMOCTH (Kormw, ,6
Hanambepa, Ko —

Anumapa).  3.OmpeneneHue
JJIEMEHTapHBIX  (QYHKIMHA ¢
MOMOIIIbIO CTENIEHHBIX PSIOB.

Tema: IlpousBoanas J. NeNe 2756,
n auddepennnan GyHKIUH IIpakTnieckoe 3aHsTHE 2759, 2761.
KOMILJIEKCHOT0 Ne 6 K. NeNe 78 (0,
nepeMeHHOro, [TpousBoaHas byHKIIIHN ),
AHAJIMTUYHOCTH B TOYKE U B KOMIUICKCHOW TIePEeMEHHOM. ,
ob0sactu. 1.MHOroreHHOCTh Ycnosue Komm — Pumana. 2 2,3,4,5
U AHAIUTUYHOCTh (YHKIUU K. NeNe 69 (a, 0, e), 6
KOMILIEKCHOTO TIEPEMEHHOTO. | 2 70, 78 (a, B), 81 (a, B), 369,
2.Ilpou3BoiHbIE  OCHOBHBIX 378.
3IIEMEHTAPHBIX (PYHKIIHIA.

3. Ycnosue Komm —
Pumana.

Tema: K. 81
I'eomeTpuueckuii CMBICJI IIpakTHyeckoe 3aHATHE (6), 82 (B, 1), ,
MOOyJsi WM ApryMeHTa | 2 Ne 7,8 2 370. 2,345
MPOU3BOIHOM . I'eoMeTpUYECKHiA IToBTOpH ,6

1.I'eomeTpuueckuit CMBICHI MOZIYJIS u Tb ayAUTOPHOC
CMBICT MOyl M apryMeHTa aprymenta.  KondopmHuoe 3a/laHune ¢
MPOU3BOHOM byHKIIUN oTOOpaXKEHHeE. aHAJIOTUYHBIMU
KOMIIUICKCHOT'O IIEPEMEHHOTO. K. ctp. 28 Ne82 (a, npuMepamu,

2 Ilonsarue 0), 369,377, 78 (6,n) . BBIOMPAaEMBIMU
KOH(OPMHOE  OTOOpakeHHE; J1.2759,2760,2761, CaMOCTOSITENIbH
KOH(OPMHOCTh  JIMHEHHOTO 0.

OTOOpaXEHHUSI U €€ CBS3b C
HIKOJEHBIM KypcoMm
MaTeMaTHKH.
KonTposbHas padora Ne 1
8
z = = =
@) Tema nexiuu u mian | < [IpakTuueckue e Camocro | £
3aHATHUS STeITbHAS uT-pa
3 ¢ pabora g
5 5 :
2 4 6
MOAYJIb 2.
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Tema: KommiekcHoe .
MHTErpUPOBAHHE H  €ro IIpakTHyeckoe 3aHsATHE Ne2770,
cBOiicTBA. Ne 9,10 2772; K. Ne

1.Brrunciienue KommiekcHoe 93, 94, 98, 1,
KOMILJIEKCHOTO WHTEeTrpasa, MHTEPUPOBAHHE. 103, 106. 2,3,45,6
npuMep: jz“dz. K. crp 33 -34,

|2]=2 Nel,2,3; Ne9, 92; ctp.35,

2.Teopema Komm mis Ned,5; Ne90, 96.
OJHOCBA3HOW MHOTOCBSI3HOU
obyacted W WX CIEICTBHUS.
3.IlepBooOpazHas u
HEONPEIEICHHbI  UHTErpall.
dopmyna Hprotona
Jleiitbnnma. 4.MuTerpanpHOe
omnpeneaeHue
JorapupMuUecKor (PyHKIIHH.

Tema: K. 1,
HNHuTerpanbHasn dpopmyia IlpakTHyeckoe 3aHsATHE Nel19, 2,3,45,6
Komm. 1.BeckoHeuHast Ne 11. 121,122,
nuddepeHnpyeMocTb UnrerpansHas Gopmyia
AHAIUTUYECKOW (PYHKUUU U Ko,

(opmya BBIYUCIICHUS K. ctp.40 Ne 1,2, 116, 118;
IIPOU3BOAHOMN N — IO MOpsJIKa. . Ne 2779 — 2783 .

2.Teopema JInyBusis.

Tema: O000mIeHHAA K. 1,
MHTerpajibHas dopmy.aa IlpakTHyeckoe 3aHsATHE Nol127, 2,3,4,5,6
Kommn. Ne 12, 13. 133, 134.

1.OcHoBHast Teopema O00061IeHHAs
anreopsl. WHTETpATbHAS bopmyna

2. Teopema Mopepa. Kormm.
3.Panpr AHATMTUYECKUX K. ctp. 44, Ne 3, 126,
byHKIUH " ux 128,130.
nudhepeHInpyeMOCTh H J1. Ne2784 — 2787.

UHTETPUPYEMOCTb.

Tema: Teopema IIpakTHyeckoe . Ne 1,
Teiisopa, paa )i 3anaTue Ne 14. 2788, 2790, 2,345,6
k03¢ Ppuuuentsl Teiinopa. Pamst  Teimopa m 2836, 2843,

1.Teopema 1 OcoGbie TOUKH I 2845, 2849.
€IMHCTBEHHOCTH opata.

. WX KJacCU(UKAIHSI.
AHATUTUYECKOU (PyHKIIUU. K. ctp. 50, Ne 5, 6:

2.Ilonsatue 158. 160, 164:
AQHATUTUYECKOTO . Ne2789, 2795,
HPONOIDREHHA. 2823, 2830, 2837, 2842,

2850.
KontpoubHnas padora Ne 2

Tema: Psap " IIpakTHyeckoe JI.Ne
TeopemMa Jlopana. 3anarTue Ne 15, 16. 2874, 2879, 1,
Knaccudukanus B 2882, 2891. 23456
M30JIMPOBaHHBIX 0CO0BIX pricTh!

QHAIUTHYECKON (PyHKUIMU U
TOYEK. [loBenenue
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aHAJIUTUYECKOW (yHKIMM B
OKPECTHOCTH H30JIMPOBAHHOMN
0c000i1 TOUKH Z =o0.

X BBIYHCIICHHUC.

H. Ne 2873, 2878,
2880, 2884, 2890.

OCHOBHbIC

Tema:Brruer IIpakTHYeckoe . Ne 1,
aHAJINTHYECKOH (yHKUIMH, 3angaTue Ne 17. 2891, 2893, 2,3,45,6
TeopeMbl 0 2897, 2899,

BblueTax. [Ipocteie crocoObr
BBIYMCIICHUS BBIUETOB
OTHOCHUTEIIBHO I10JII0CA,
BBIUUCIICHHE OIPENIEIEHHBIX
MHTETPAJIOB JEHCTBUTEIBHBIX
(byHKUMH c MIOMOILBIO
BBIUETOB.

[Ipumenenue Teopuu
BBIYETOB, K BBIYHCIICHUIO
HUHTETPAJIOB.

I Ne 2892, 2898,
2900, 2904.

2901.

KonTpoabHas padora Ne 3

5.1. Conep:xanue (THIAKTUKA) TUCHUTLTHHBL.
PA3JIEJI 1

ITose C xoMIUIEKCHBIX YuCell. J[eHCTBUSA Ha/Jl KOMIIJIEKCHBIMU YUCIIAMHU.

Monynp ¥ apryMeHT KOMIUIEKCHOTO uucia. AjnreOpanueckas, TPUTOHOMETpHUYEcKas
¢dopma 3amucu KOMIUIEKCHBIX yucen. Popmyna MyaBpa (BO3BEJeHHE U M3BJICUEHUE KODPHS).
Pacmmpennas npoekuys U paclMpeHHas KOMIUIEKCHAsI IJI0OCKOCTb.

OKpecTHOCTH, OJHOCBSI3HBIE M MHOT'OCBSI3HBbIE 00JACTH KOMIUIEKCHOW IUIOCKOCTH.
Oyaknuu 1 oroopaxkennss 3 C B C. OpHomuctHble W obOpaTHble (yHKIMU. OCHOBHBIC
3JIeMEHTapHble (PYHKLIUH KOMIUIEKCHOM IepeMeHHOH.

[Ipenen  HempepeIBHOCTH W pPaBHOMEpPHAas  HENPEPHIBHOCTh  (YHKIIWU.
[TocnenoBarenbHOCTH U psAJbl KOMIUIEKCHBIX 4nceld. DYyHKIMOHAIbHBIE IOCIEN0BATEIbHOCTH,
paabl, HX 00jmacTb cxoAuUMOCTH. PaBHOMepHas cXxoaMMOCTb. JlOCTaTOYHBIA TpU3HAK
PaBHOMEPHOU CXOJUMOCTH.

Crenennble psnpl, paauyc ¥ Kpyr cxogumoctu. Popmyna Komm — Anamapa.
Onpenenenue JIEMEHTaPHBIX byHKUInR c IIOMOIIBIO CTETIEHHBIX PAIOB.

[IponsBonnas u nuddeperHuman GyHKIMN KOMIUIEKCHOTO MEPEMEHHOI0, aHAIUTUYHOCTD B
TOYKE U B 007acTU. MHOIOI€HHOCTh M aHAJUTUYHOCTh (DYHKIIMU KOMIUIEKCHOTO TIEPEMEHHOTO.
[Tpon3BoHBIE OCHOBHBIX JIeMEHTapHbIX pyHKumi. Ycnosue Komm — Pumana.
I'eomeTpuueckuil cMbICT MOIYJsl M apryMeHTa IpPOU3BOAHOM (YHKIMH KOMIUIEKCHOTO
IIEPEMEHHOTO.

[Tonsitne xoH(popMHOE OTOOpaXkeHHe; KOHPOPMHOCTh JMHEHHOI0 OTOOpa)XKeHHs U €€ CBA3b C
HIKOJIbHBIM KypCOM MaTe€MaTHKHU.

PA3JIEJL 2.

KommnekcHoe unrerpupoBanue. Teopema Ko u ee cnenctsus. [leppooOpasnas u
HeonpeneneHHbli naTerpai. ®opmyna Hetotona — JleiOnua.
Wnterpansuas  ¢opmyna Komm. beckoneunas nugdepeHIupyeMocTb aHAIUTHYECKOM
GyHKIIH. Teopembl JluyBmins u  Mopepa. OcHoBHass TeopeMa  ainreOphl.
JuddepeHurpyeMocTs 1 HHTETPUPYEMOCTD PSAJIOB AHATTUTHYECKUX (YHKIIHHA.

Teopema u psan Teinopa. EQuHCTBEHHOCTh aHATMTHYECKON (YHKIUH, TOHSTHE

AHAJTUTHYECKOE TIPOI0JDKEHNE (PYHKIINH.

Oco6sie Touku. M3omupoanubie ocodbie Touku (MOT). Psg u teopema JlopaHa.
Knaccupukarms MOT. Hynmu u nomocel. Teopema Coxouxkoro u Ilukapa. Llemas u
MepoMopdHas QyHKIHS.

12




BBIUETOB. BrIuncienue HWHTCIpaJIOB C MOMOIIBIO BBIYCTOB.

5.2.. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI

Jleknuu

Boryer QyHKkuMM M OCHOBHBIE TeOpeMbl O BblueTax. [IpocTbie crocoObI BHIUMCICHUS

Tema nexkuyuu

ITose C xoMIUIEKCHBIX YuCeNl. MOIyiIb M apryMEHT KOMIUIEKCHOTO YHCJIa.
I'eomerpuueckas uHTEpIIpeTalus KOMIUIEKCHBIX yncell. Paciupennas
KOMIIJIEKCHAsl IIJIOCKOCTh, cpepa Pumana.

1.2

OKpecTHOCTH, OHOCBA3HBIE 1 MHOT'OCBSA3HbIE 0071aCTH KOMILJIEKCHOM
mnockocTH. Oynkimu u otobpaxenus u3 C B C. OMHOTUCTHBIC H 0OpaTHBIE
GyHKIHH.

1.3

[Ipenen pyHkIMM U €ro OCHOBHBIE CBOMCTBA. HenmpephIBHOCTH M paBHOMEpPHAS
HEMPEPHIBHOCTh (DYHKITUH.

2.1

[TocnenoBatebHOCTH W PsSAbl  KOMIUIEKCHBIX YHCEN, HUX CXOJIUMOCTH.
Kpurepuit cxogumoct. OyHKUMOHAIBHBIE MOCIEIOBATEIBHOCTH, PAIbI, UX
00J1aCTh CXOIMMOCTH. PaBHOMEpHAas CXOJIMMOCTb.

2.2

Kputepuii paBHOMEpHON CXOAUMOCTH (PYHKIIMOHAIBHOTO psAna. JlocTaTouHbIiM
MPU3HAK CXOUMOCTH. Teopema 0 HeNpepHIBHOCTU CYMMBI psiJia.

2.3

CreneHHble psabl, paguyc U Kpyr cxoauMocTtu. Teopema AOlens u ee
cieactBus. @opmyiibl BerunciaeHus paguyca cxonumoctu (Komm , Jlanam6epa,
Komm — Anumapa). OmpeneneHue 3JI€MEHTapHBIX (YHKIHHA C TIOMOIIBIO
CTETICHHBIX PSIOB.

3.1

[IpousBonHas u uddepeHnran (QyHKIUM KOMIUIEKCHOTO MEpEeMEHHOTO,
AHAJIMTUYHOCTh B TOYKE W B O0JACTH, MPaBWJIO BBIYHUCICHHE MPOU3BOHOM.
Teopema o nugpdepeHIUpPYeMOCTH CTENEHHBIX PsSJA0B M MPOU3BOJHBIE

byHKIIN e’, sinz, cosz.

3.2

[Ipon3Bo/HBIE OCHOBHBIX JJIeMEHTapHbIX (¢yHkiuil. Heobxoaumoe wu
JOCTaTOYHOE YCJIOBUE aHATUTHYHOCTH (GyHKUuU. Yciaoue Komm — Pumana
(hopMyJIbI HAXOKIEHUS IPOU3BOAHOM.

3.3

['eomeTpuyecKuil CMBICI MOIYyNs W apryMeHTa MPOU3BOJHON (YHKIIUU
KOMILJIEKCHOTO nepemenHoro.[lousatue KoH(opMHOE 0TOOpakKeHHE;
KOH(MOPMHOCTh JTMHEHHOTO OTOOpaKEHUS M €€ CBSI3b C IIKOJIBHBIM KypCOM
MaTEeMaTHuKU.

4.1

KomruiekcHOe MHTErpupOBaHUE M €ro CBOMCTBA. BhIuncieHNE KOMILIEKCHOTO
WHTErpajla, IpUMEp: .[Z“dz. Teopema Komm 11  OAHOCBS3HOU
|2]=2

MHOTOCBSI3HOM 00J1aCTeH U MX CICOCTBUA.
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4.2

IlepBooOpasHas u HeonpeaeaeHHbl naTerpai. @opmyna Heiotona Jleitbuuna.
HHTerpasibHOE onpeiesieHne JorapuMuIecKon HyHKIIUH.

4.3
WnterpansHas  ¢opmyna Komm. beckoneunas auddepeHunpyemocts
aHaUTHYeCKOW (YHKIMHU M (QopMylia BBIYHCICHHS IMPOU3BOJAHOM N — TO
HopsiAKa.
4.4
Teopema JlnyBwns. OcHoBHas Teopema anreOpel. Teopema Mopepa. Psinbr
AHATMTUYECKUX QYHKUUHN U UX JUPPEepeHIIUPYEMOCTh U HHTETPUPYEMOCTb.
5.1 . .
Teopema Teiinopa, psan u ko3¢ dunuents! Teinopa. TeopeMa eTMHCTBEHHOCTH
aHanuTHyeckor ¢pyHkuuu. [ToHsITHE aHATUTUYECKOTO MPOIOJIKCHHUSI.
5.2 .
Psn u teopema Jlopana. [loBenenne aHaIMTHYECKON (YHKIIMU B OKPECTHOCTH
M30JIMPOBAHHOM 0c000M TOUKH Z = Q0.
5.3
Knaccudukanus nzonupoBaHHbix ocoObix Touek. Hynu u nmostocsl. Teopema
Caxonkoro u Ilukapa. Llenas u mepoMmopdHbIie HYHKIHH.
54 Brruer ananuTHdyeckoi (yHKIWH, OCHOBHBIE TEOpPEMBbI O BbIYeTax. IIpocTeie
' CIOCOOBI  BBIYMCICHHMS BBIUETOB OTHOCUTENIBHO IIOJIHOCA, BBIYUCIIECHHUE
OIIPEJICICHHBIX MHTETPAJIOB ACHCTBUTEIBHBIX (PYHKIMHA C TOMOIIHIO BBIYECTOB.
I[IpakTyeckue 3aHATUS
1.1
@®opMbl 3alUCH KOMILJIEKCHOTO 4YHCJa, JIMHUM M O0JIacTH B KOMIUIEKCHOM
wiockocTH. [locnenoBarenbHOCTH, QYHKIIMU U OTOOpaKEHUSI.
1.2
Haittu o0paz xBagpara 0<Rez<1, 0<Im<1 npu orobpaxenun
W =2z+1.
1.3
[Ipenen, HeNPepbIBHOCTD, MOCIEI0BATEIILHOCTH U PSI/Ibl, CTENIEHHBIE PSIIbL.
14
OcHOBHbIE 3JIeMEHTapHble PYHKIMH U MX OTOOPAXKEHHUS.
2.1.
Crenennoi psa. Paguyc u Kpyr cX0JIMMOCTH.
3.1 [IpousBognass ¢yHKIUM KOMIUIEKCHONW mepeMeHHou. YcimoBue Komm —
Pumana.
3.2 ['eomerpuuecknii cMpica Moy 1 aprymeHTa. KondopmHoe oToOpakeHue.
4.1 KomrmuiekcHoe HHTETrpUpOBaHHUE.
4.2 WuTterpanbaas popmyina Korm.
4.3 O60061meHHas uHTerpanbHas popmyna Komrm.
5.1 Psnsr Telinopa u Jlopana. OcoOble TOUKH U X KIACCU(PHUKALIHSL.
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5.2

Boryersr ananuTHueckoi (yHKIUU M UX BBIYUCIICHUE.

5.3

HpI/IMeHeHI/Ie TCOPHUU BbIUCTOB, K BBIYUCJIICHUIO HHTCI'PAJIOB.

7. ®@OHA OUEHOYHBIX CpPeICTB JIs1 TPOBeJeHUS MPOMEKYTOYHOH AaTTeCcTAluH
00y4arouuxcs no AMCUUIIUHE (MOTYJII0)

7.1. llepeyeHb KOMIeTEeHIHI ¢ YKa3aHHeM 3TANOB MX ()OPMHUPOBAHMSA B Mpolecce 0CBOCHHSA
00pa3oBaTeJbHOM MPOrPaMMBbI

Komnerenmus Oransl HOPMUPOBAHUS IIpouenypa
OLICHHUBAHUWA
1 2 3
YK-1 Crioco6eH ocymecTBIATs | 3HATH: 0a3UCHBIC TOHATHS OCHOBHBIX pa3fefioB MAaTEMAaTHKH M | YCTHBIN orpoc,
MIOMCK, KPUTUYECKUM aHaJIU3 U | UX BHYTPHUIIPEAMETHBIE CBSI3U. TECTUPOBAHHUE,
CHHTEC3 I/IHCI)OpMaL[I/II/I, YMerTh: YCTAaHOBUTH JIOTUYECKUE CBA3M MEXKAY OCHOBHBIMHU | KOHTPOJIbHAsA
TIPUMEHATH CHCTEMHBII moaxona | IMOHATHA H CBOMCTBaMH METOOHYCCKHUX O6’bCKTOB, IIOCTPOUTH pa60Ta
JUIL pEIICHUS TIIOCTAaBICHHBIX | MOJENN MAaTeMaTHIeCKHX CTPYKTYpP Ha OCHOBE (OPMYJ JIOTHKH
3a1a4d BBICKA3bIBAaHUH 1 IPEINKATOB.
BJla)IeTb: HaBbIKaMH MMPUMCHCHU MMOCTPOCHHBIX
MATCMATUYCCKUX Mo,ueneﬁ JUIA peIICHU 3a/1av MPAaKTUKHU.
MK-1 - Cnocoben 3Huaer: KOHCTPYUpPOBaTh  COJEp>KaHUE | YCTHBIH ompoc,
KOHCTpYHPOBATh obpa3oBaHHsi MO Teopur (YHKIHH KOMILUICKCHOTO liiﬁ%?ﬁg;e’
coJiep;kaHue 0opazoBaHus
B COOTBETCTBMH C TpebGoBaHusmu | Pabora

B MpEAMETHON 0o0nacTu B
COOTBETCTBUU C
TpeOOBaHUAMU Or'ocC
OCHOBHOTO M CPEIHEro
obmiero oOpa3oBaHUs, C

IIEPEMECHHOTO

®I'OC u ¢ ypoBHEM pa3BUTHS COBPEMEHHOM HAyKH.

Ymeer: peuiaTb MaTCMAaTUYCCKUC 3a1a4n.

Bnapneer: KOHCTpyUpOBaTh cojep:kaHue 00pa3oBaHUS
Mo Teopuu (PYHKIMM KOMIUIEKCHOTO IMEPEMEHHOTO B

OBHEM A3BUTHUA
P . P cootBeTcTBUM ¢ TpeboBaHusIMu PI'OC.
COBPCMCHHON HAYKW H C
YUeTOM BO3pPACTHBIX
ocoOeHHOCTEH
o0yJaronuxcs
7.2. OnucaHue Noka3aTeseil 1 KpuTepueB OLeHUBAHUS KOMIIETEHIUI HAa Pa3IHYHbIX
Tanax ux GOpMHUPOBAHMS, OTIICAHUE IITKAJT OI[CHHBAHUS
YK-1 Cnioco0eH ocymiecTBJSTH MOUCK, KPUTHYECKUH aHAJIN3 M CHHTe3 HH(opManmu,
NMPUMEHATHh CUCTEMHBII MOAXO0/ JAJI PellleHHus MOCTABJIEHHBIX 3a/1a4
IToka3zarenu (gto oOyyaromuiics OrneHovHas IIKaa
JOIDKEH [POJEMOHCTPUPOBATH)
YIOBIETBOPUTENBH | XOPOILO OTIHYHO
0
3naTh: OCYMIECTBIATE NMOMCK, | 3yger  oCHOBHBIE | 3HaeT yueOHbIi | 3HaeT rIy6oKO W IPOYHO
KPUTHYCCKHM  aHalu3 W CUHTE3 | oggrys  wm = WX | Marepuai. Ymeer | yueOHbIN MaTepual,
uHopMaLH CBOWCTBA, HO TMpPH | MPABIJIBHO  NPHUMEHWTH | CBOOOJHO OTBEYaeT Ha
Ymers: peHIath | penrenuu 3a7a4 | TEOPHIO TP BBHIMOJHEHUH | BOMPOCHL. Pemnaer 3amaqun
HPAKTHICCKUC 3a/Ma1H. JOMyCcKaeT TrpyOble | MPaKTHYECKUX  3aJaHuif, | Pa3THIHBIX ypOBHei
BnajgeTs:  mpUMEHATh  CHCTEMHBIH | o1yyyGxp U | BiazeeT HEOOXOAMMBIMU | TPYJHOCTH,  IIPaBUIBHO
HOAXON AU peIICHUA MOCTABJICHHBIX | yerouHoCTH B | IpHeMaMH  BBIIOJHEHHs | OOOCHOBBIBAET IMIPUHSATOE
sanad. npeoOpa3oBaHUsIX OpPAKTHYECKUX — 3aJaHuii, | pelicHue, BIIAJICET
bopmyi HO  3aTpymHSETCS  C | pasHOCTOPOHHHM
OpHUMEHEHHEM  3HAaHWM, | HABBIKOM MW IIPHEMaMH
CBSI3aHHBIX C  HOBBIMHU | BBILIOJHEHHS
HECTaHIapTHBIMU [PaKTHYECKOTO 3a/IaHusL,
3aayamu.  1lOKa3bIBaeT | MOKA3bIBAET  JOJDKHBIN
OPUMEPHBII YPOBEHb | YPOBEHb
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c(hOpMHUPOBAHHOCTH
KOMIIETeHIINH

c(hOpMUPOBAHHOCTH
KOMIIETEHIIMU

IIK-1 CnocoGeH KOHCTpYyMpOBaTh COJEep:KaHue OOpa3oBaHHMs B MPEAMETHOH OOJacTH B
cootBeTcTBUU ¢ TpeboBaHussMU PI'OC 0CHOBHOTO U CpeHEro 001Iero oOpa3oBaHusl, C YpOBHEM
Pa3BUTHSI COBPEMEHHOM HAyKH U C YY€TOM BO3PACTHBIX OCOOCHHOCTEH 00y4aroLIXCs

TToxa3zarenn (gato oOydJarommuiics OreHo4Has IIKaia
JIOJDKEH MIPOJEMOHCTPHPOBATH )
YIOBJIETBOPUTEIBH | XOPOIIO OTJIMYHO
o
3Haer: KOHCTPYUPOBATH | 3gaer OCHOBHBIE | 3HAET y4eOHBI | 3HaeT TIyO0KO M MPOYHO
coflepkanne OOpa3oBaHMs IO NOHATHA M HX | MaTephal. Ymeer | yueOHBIN Marepuai,
CBOWCTBAa, HO IpHU | IPABUIBHO MPUMEHATH | CBOOOJHO OTBEYaeT Ha
TEOpUH (I)yHKI_[I/II/I KOMIIJICKCHOT'O | pellieHuU 3a7a4 | TEOPHIO IPH BBIIOJHEHUHU | BOIpOCHL. Pemaer 3amauu
JIONMyCKaeT TpyOble | MPaKTUYECKUX  3aJlaHdid, | pa3sIUUYHBIX ypOBHeit
TIEPCMCHHOTO B COOTBETCTBUM C | 16y U | BIaJceT HEOOXOMUMBIMU | TPYIHOCTH, MPABHIBHO
Tpe60BaHI/I${MI/I OIroC wu C | HETOYHOCTH B | IpUEMaMU  BBINIOJHCHHS | OOOCHOBBIBACT MPHUHSITOE
. | mpeobpa3zoBanusX MpaKkTUYECKUX 3aJlaHui, | pelieHue, BJIaJICCT
YPOBHCM Da3sBUTHA COBPCMCHHOH hopmy HO 3aTpyaHsAETCA C | pPa3HOCTOPOHHUM
HAYKH. MIPUMEHEHUEM 3HaHUM, | HABBIKOM U [pUEMaMHU
CBSI3AHHBIX C HOBBIMHU | BBITIOJIHCHUS
YMeer: pemiarh MaTeMaTHIECKHE HECTaHAapTHBEIMH HPaKTUYECKOro 3aJaHus,
3a1a4H. 3aJ]la4aMH. 5 [TokaspiBaeT | MOKa3bIBAECT JTOJIKHBIN
MIpUMEPHBIN YPOBEHb | YPOBEHb
Baaneer: KOHCTPYHUPOBATh c(hOpMHUPOBAHHOCTH c(hOpMHUPOBAHHOCTH
comepxanue oOpa3oBaHHS  TIO KOMIIETCHIIMH KOMIETEHIINH

TEOpUH (PYHKIUU KOMIUIEKCHOTO
MIEPEMEHHOTO B COOTBETCTBHH C
tpeboBanusimu OI'OC.

7.3. TunoBbie KOHTPOJIbHBIE 3aJaHHsI HJIM MHbIE MATEPHAJIbI, HEOOXOAUMbIE 151 OUEHKH 3HAHUIA,
YMeHHii, HABBIKOB U (WJIH) ONbITA JIeSITEILHOCTH, XapaKTePU3YIOINUX 3Tanbl (JOPMUPOBAHUSI KOMIETEHIHIl B
npolecce 0CBOEHNs 06pa30BaTeJbHOI MPOrpaMMBbl

KonTpoabHast padora Ne 1

l. [IpencraBuTh B pa3HbIX (popmax 3amucu U U300pa3suTh HA KOMIUIEKCHON MIOCKOCTH:

1)Z=1—+!;
1

YAOBJIETBOPSIOLIUX YCIOBUIO:

z-1

1
) z+1

1. Haiitu neficTBUTENbHYIO 1 MHUMYIO YaCTH CISAYIOMNUX (YHKITHMA:

2) 2=3; 3) z=0-iV3); 4) z=(1+2i)2+i).

. Haiitn MHOXk€ECTBO TOUYEK Ha MJIOCKOCTH KOMIIJIEKCHON NIEPEMEHHON Z ,

<1; 2)1<|z+2+i0(<2; 3) Jmz’ <1; 4) Rez?=1.

W =2%+2i; 2)W=Z—+?; 3)W:22+|z|2; 4) W =z’Rez.
IV.  Cymectsyior mu npeens: B T0lII<Ze_ZI =0 cieyrommyx QyHKImi?

1) f(z)=§; 2) f(z)=@; 3) f(z)=?; 4 1(z)=""2
V.  VcclenoBath Ha HEIPEPLIBHOCT CIIEAYIOMIHE (yHKLHH:

1) f(z)=|z"z; 2) f(z)=Rez+iz; 3) f(z):ﬁ; 4) f(z)=2".

ZZ
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VI.  Haiitu paanyc u Kpyr CXOJAMMOCTH psifa:

N -1) N " N n. S n
1);;(2 n!) ; 2);(%) ) nZﬂ:(n+1)z : 4)2 72

2
n=0 n
KonTpoabHast padora Ne 2

. Haiitu:

1) e 2)

cosi%‘; 3) In(-1); 4)i'.

. OnpenenuTh MHOKECTBO TOYCK KOMILUIEKCHOM MIIOCKOCTH, B KOTOPBIX (PYHKIIHS f(z)
muddepeHImpyemMa, BHIUUCIUT MPOU3BOAHYO f (z) Y BBISICHUTH aHATUTUYHOCTh
f (Z) Ha 3TOM MHOYXECTBE:
1) f(z)=22+iz"; 2 f(z2)=tgy—itgx; 3) f(z)=|zamz;  4)
f(z)=cosz +2i
1. BrisicHuTh, BO 4TO TipeodpasyeTcst MHOKEeCTBO D miiockoctd Z TpH OTOOpaXKEHUH,

ocymectrisemoit pynkueit W =U +1V . U306pasurs D Ha mockoctu Z u ee 00pa3s
Q na miockoctu W . Haiit ko3 puIMeHT ucKakeHns: Maciraba i yroj moBopoTa

IIPH 5TOM OTOOPaKEHUU.

1) D:{Z:|x|<2, |y|<2} W =iZ +3;
2)D={Z:x2+y2<1, x>0}, W =4Z +3i;
3)D={Z:0<y<%, x<0}, W =3Z +i;

4) D:{Z:x>0, y>0}, W=iZ+2.
KonTtpoubsnas padora Ne 3

l. Berurciiuts uaTerpan Gyakmun f (Z) o KOHTYpY /.

1).[Rezdz, E:{Z:sz:Rez—Z, OSReZSZ};
14

2).[22dz, K:{Z:sz=(Rez)2, OsRezsl}
I4

3)szmzzdz, €={Z:|z|=1, —;z£argz£0}
14

. N T .
4) ICOSZdZ, { - OTpe30K MpPSAMOI, COeTUHAIOIMNNA TOUKH  Z, = E’ Z,=7+I.
14

C nomolpio nHTErpasibHON opMyiibl Kol BEIMUCIUTD UHTETpAI:

1) _[S—mdz; 2) J' iz_dz; 3) e—sdz; 4) ZL;
22 =2 271 2212(2-2) 2122 —62+4
[1l.  HaiiTi BeIueTs GyHKIUU f(Z) B €€ 0COOBIX TOUKaX:
_ tgz 3 _ 7 _
1) f(z)= 2 f(z)=2%2, 3) f(z)_m, 4) f(z)=tgz
7" ——1
V. BorancinTe MHTETpaibl:
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z+1

1 - -
) z2-2z-3

cosz
2
|2/=16 Z

dz; 2) fl_—dz; 3) _[tgz dz; 4) J'z3sinldz.
|

71 =2 Bt Z

IK3amenayuonHvie 80ONPOCyI NO Kypcy

«eMeHTbI Teopusi YHKIUH KOMIJIEKCHOTO NepeMEeHHOIr0»
1. Tlone C koMIUIEKCHBIX uKcelsl. J(elcTBUS HaJl KOMIIJICKCHBIMU YU CIIaMH.
2. Moaynb U apryMeHT KOMIUIEKCHOTO YHCIa.
3. AureOpanyeckasi, TPUTOHOMETpHUYECKass (opMma 3amucu KOMIUICKCHBIX uymcend. Popmyra
Myaspa.
4. PaciurpeHHast NpOEKLMs U paclIMpeHHasi KOMIUIEKCHAsS INTIOCKOCTb.
5. OKpecTHOCTH, OJTHOCBSI3HBIE M1 MHOI'OCBSI3HBIE 00JIaCTH KOMIUIEKCHOM I10cKocTH. DyHKIMU 1
otobopakenus u3 C B C.
6. OnHONMUCTHBIE U O0paTHBIE (PYHKITUH.
7. OCHOBHBIE dJIEMEHTapHbIE QYHKIIMA KOMIUIEKCHOM ITEPEMEHHOM.
8. IIpenen HeNMpepbIBHOCTH M paBHOMEpHAs! HEMIPEPHIBHOCTD (DYHKIINH.
9. IlocnenoBaTenbHOCTH U PSA/Ibl KOMIUJIEKCHBIX YHCE.
10. ®yHKIIMOHATBHBIE MTOCJIEI0BATEILHOCTH, PAJIBI, KX 00JIACTh CXOJIUMOCTH.
11. PaBHOMEpHas cx0AUMOCTb. JloCTaTOUHBINA IPU3HAK PABHOMEPHON CXOJIUMOCTH.
12. CreneHHble psJibl, pailyC U KPYT CXOAUMOCTH.
13. ®opmyna Komm — Anamapa.
14. Onmnpenenenue  yeMEHTapHbIX  (QYHKIMH €  THOMOLIbKO  CTENEHHBIX  PSJIOB.
15. IIpousBognas u nuddepenman GyHKINN KOMIUIEKCHOTO EPEMEHHOT0, aHATUTHYHOCTH B
TOYKE M B 00JaCTH.
16. MHOTOT€HHOCTh U AHAIUTUYHOCTH (DYHKITUN KOMILIEKCHOTO MIEPEMEHHOTO.
17.1Tpon3BoHBIE OCHOBHBIX 3JIeMEHTapHbIX GyHKUUH. YcnoBue Komm — Pumana.
18. I'eomeTpuyecKuil CMBICT MOAYJISI U apryMeHTa NPOU3BOAHONW (YHKIMH KOMILJIEKCHOTO
IIEPEMEHHOTO.
19. onsarue xkoHopMHOE 0TOOpaKEHHE; KOHPOPMHOCTD JTMHEHHOTO OTOOPaXKEHHUS.
20. KowmmnekcHoe uHTerprpoBanue. Teopema Komm u ee crienctBus.
21. IlepBooOpa3Has u HeonpeaeaeHHbI naTerpain. @opmyna Hetotona — Jlelioauna.
22. nrerpanpHas ¢popmyinia Komm.
23. beckoneuHas 1uphepeHIupyeMOCTh aHATUTHUECKON (DYHKIIUH.
24. Teopems! JInyBmist 1 Mopepa. OcHOoBHast Teopema anreophl.
25. InddepeHpyeMocTb U MHTETPUPYEMOCTD PSIJIOB aHAIUTUYECKUX (PyHKIUI.
26. Teopema u psig Teitnopa. ETuHCTBEHHOCTh aHATUTHYECKON (DYHKIIUH.
27. Ocobblie Touku. M3onuposannbie ocodbie Touku (MOT).
28. Psan u teopema Jlopana.  Knaccuduxanus MOT.
29. Hynu u nomocsl. Teopema Coxonkoro u IInkapa.
30. Lemnas u mepomopdHast GyHKIHS.
31. Bbruer pyHKUIUHN U OCHOBHBIE TEOPEMBI O BBIYETAX.
32. IIpocThie cIOCOOBI BBIYMCIICHUS BEIYETOB. BhIUnCIIeHNE MHTETPATIOB C TIOMOIIBIO BHIYETOB.
8.IlepedeHb OCHOBHOM M IONIOJTHUTEIbHON y4eOHOM JTUTepaTypbl, He0OXOIUMOI 1JIsl OCBOCHHSA
AUCHUIIMHBI (MOIYJIs1)

10 JMCHUIIIHHE ««JIEMEHTBI TeopHus (PYHKIHI KOMIICKCHOIO epeMEeHHOI0»

8.1. OCHOBHASA JIMTEPATYPA
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1. Ma6bynun M.U. 11112 CoopHuK 3a1a4 110 TEOPUHU HYHKIIMA KOMIUIEKCHOTO TIEPEMEHHOTO
/M.A. 1la6ynun, E.C. TlonoBunkuH, M.M.Kapnos.-2-2 wu3a.-M.: BHUHOM.
JlabopaTopus 3Hanui, 2010.-362c.

2. UM.Ierpymenko.K93 Kypc Bbicumieit matematuku. Teopuss (GyHKIMH KOMILIEKCHOM
nepemeHHoi.  Jlekmuu W mpakTUKyM.  YueOHoe  mocobme/Ilom  obmr.pes.
U, .M.Ilerpymixo.-CII6. «Jlaub», 2010.- 368c.

3. Iabynun, M. U. Teopus ¢yHkumii komruiekcHoro nepemennoro / M. . [llaGynuH, O.

B. CumopoB. — 3-e¢ uzn. — Mocksa : Jlaboparopus 3Hanwmii, JlabopaTopusi bazoBbix
3nanuit, 2016. — 301 c. — ISBN 978-5-93208-209-6. — TekcT : 21eKTpOHHBIN //
OnekTpoHHO-OMOMMoreunas cucrema IPR BOOKS :  [caiit]. — URL:

http://www.iprbookshop.ru/88998.html

4. bepumreiin, T. B. Teopus ¢pyHKIMII KOMIUIEKCHOM nepeMeHHo# : yueoHoe nocodue / T.
B. bepumreitn, [[. A. Ilpokynun. — HoBocubupck : CuOUpCKuii TocyaapCTBEHHBIN
YHHUBEPCHUTET TeJIEKOMMYHHKaIMi u napopmaruku, 2017. — 64 ¢. — ISBN 2227-8397.
— TekcT : anexkTpoHHbIN // DnexkTpoHHO-O0nOMoTeyHas cuctema [IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/78153.html

Coxonenko, E. B. Teopus ¢(yHKIMH KOMIUIEKCHBIX TepeMeHHbIX. OrnepanmoHHOe
ucuncnenue : ydebHoe mocodbue / E. B. Cokonenxo. — CraBponons : Ceepo-
KaBkasckuii penepanbublii yausepcuret, 2017. — 199

8.2. IOITIOJIHUTEJIBHASA JINTEPATYPA

1. bumanze A.B. OcHOBBI TEOpHH aHATUTHIECKUX (PYHKINH KOMILIEKCHOTO MEPeMEHHOT0, M.,
«Hayxka», 1969r.

2. [Ipusanos N.U. Beenenne B Teopuro (pyHKINI KOMIDIEKCHOTO TiepeMeHHoro, M., «Haykay,

1984r.

3. 3aiinynadunoB M.M. Teopus ananutudeckux ¢pynkuuii. Mer. [Tocobne, Maxaukaia, 1988.

4. Mapkymesud A.U. Kpatkuit kypc Teopun ananutrdeckux pynkiuii, M., «Haykay», 1978r.

5. HassinoB H.A., Koposkus I1.H., Hukonsckuit B.A. COopHUK 33729 TT0 MAaTEMaTHIECKOMY
ananu3sy, M., Ilpoceemenue, 1973r.

6. KpacunoB M.JI., Kucenes A.W., Makapenko ['.1. yHKIMSA KOMITTIEKCHOTO TIEPEMEHHOTO U
Ip., M., «<Haykay, 1971r.

7. bepman I'.H. CoopHUK 32124 110 Kypcy MaTemMaTndeckoro aHanuza, Cankt — [letepOypr,
u3naTenscTBo «IIpodeccus», 2003r.

9. Ilepeuens pecypcos uHGOPpMauuOHHO-MENCKOMMYHUKAUUORKOU cemu «Hnmepnemy,
Heo0X00UMbIX 011 0CBOEHUA OUCHUNIUHBL (MOOY)

1) Bukunenus http://ru.wikipedia.org/wiki
2) O6pa3oBaTe/IbHbIN MaTEMAaTHYCCKUH CalT « DKCIIOHEHTA»
http://www.exponenta.ru/educat/class/courses/student/ode/
3) Mup mMaTeMaTH4eCKNX ypaBHEHHHA
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Best Matemaruka B oHOM Mecre!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
5) Matemarudeckoe Oropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

10. Meroanueckue ykKazaHusi AJdsi OOyYalOIIUXCS IO OCBOCHHUIO JAUCHUIJIMHBI
(Monmy.Jist)
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http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

Jlnst u3ydeHuss Kypca CTyAeHTaM HEOOXOJIMMO HCIIOJIh30BaTh JICKIIMOHHBIM MaTepua,
y4eOHUKH W y4yeOHbIE TIOCOOMS M3 CIIMCKA JINTEPATyphl, CTaThU M3 MEPUOANYECKUX H3AaHUM,
pecypchbl H”HGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOMN ceTH «HTepHeT»

Kpome Toro, memecooOpa3HO HCHOIB30BAaTh CICAYIOIMAE METOIUYECKHE
MaTepHUabl:

1. BapuaHTbI KOHTPOJIBHBIX PA0OOT U TECTOB.

2. 3agadu JUTsl MPaKTHYECKUX 3aHATHH CaMOCTOATEIIBEHON pabOThI

3. Pazmatounblit MaTepuan il IPaKTUUECKUX 3aHSITHH.

4. 3amaHus 111 IPOMEXKYTOYHOTO U TEKYIIETro KOHTPOJISI 3HAHUM CTYIEHTOB.

5. DneKTpoHHYI0 0a3y TaHHBIX 10 AUCITUILINHE.

6. PaGouune TeTpaau CTyJEHTOB.

I[HSI TCOPCTUUCCKOTO M HNPAKTUYCCKOTIO YCBOCHUA IUCHUIIIMHBI OOJIBIIIOE 3HAYECHHE
MUMEET CaMOCTOSITeNbHasi padoTa CTYAEHTOB, KOTOpAash MOXET OCYLIECTBIISATHCS CTyAEHTaMH
WHIUWBUAYAJIbHO U IIOJ PYKOBOACTBOM IPCIIOAaBaTCIIA.

CamocrosiTenbHas paboTa CTyJCHTOB, IPEIYCMOTPEHHAs! y4eOHBIM IUIAHOM B 00beMe He
meree 50-70% oOmero koiuvecTBa 4YacoB, HampaBieHa Ha Oojee TIyOOKOe YCBOCHHE
U3y4aeMoro Kypca, popMUpOBaHHE HABBIKOB HCCIIEIOBATEIbCKONH pabOTHI M OPUEHTUPOBAHUE
CTYACHTOB Ha YMCHHUC ITPUMCHATH TCOPCTUICCKHUEC 3HAHUSA HA ITPAKTUKC.

Ilocne u3yuenus meopemuueckoco mamepuanra  ««JeMEHTbl Teopusi (YHKIHUH
KOMILJIEKCHOT'O IePeMEeHHOI0»

CTYJIE€HTBI JIOJIKHBI:

3HaTh: OCHOBHBIE TMOHSTHS KOMILJIEKCHOTO aHaliM3a, OCHOBHI TEOPUU AHATUTHUYECKUX
byHKIHA.

YMeTh: NPOBOAUTH HCCIENOBAHMS CBSI3aHHBIE C TOHATUSMHU M YTBEPXKICHUSIMHU
JUCITATIIINHEI.

Baagerb: OCHOBHBIMHM MOJOXEHHMSIMU Kiaccudyeckux paszzaenos TOKIL.

Jl7is yCHemHoro OCBOeHUsI yueOHOro Marepuana Kypca «JJieMeHTbl Teopusi pyHKIui
KOMILJIEKCHOTO MepeMeHHOro» TpeOyIoTcs cucTeMaTudeckas padoTa Mo M3y4YCHHIO JICKIUH U
PEKOMEHIyeMON TUTEPATYPhl, PEIICHUIO TOMAIIHUX 33a]a4 ¥ JOMAITHUX KOHTPOJIBHBIX paboT, a
TaK)Ke aKTUBHOE ydacTre B pab0Te MPaKTUUECKUX 3aHSATHH.

ITokazarenem oOcCBO€HHsI MaTepuanga CIYKHT YCHEIIHOE pEIICHUE 3aJad MpejlaraeMbIX
JOMAlTHUX KOHTPOJBHBIX PAOOT M BBINOJHEHHE ayJAUTOPHBIX CAMOCTOATEIBHBIX M KOHTPOJBHBIX
pabor.

B xauecTBe OLIEHOYHBIX CPEICTB IPOrPaMMON TUCLUILIMHEI TPEyCMaTPUBACTCS:

® TEeKyLINI KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIE PA0OTHI, IOMAILIHUE 3aJaHHs).

® [IPOMEKYTOUHBIM KOHTPOJIb (9K3aMEH).
Dopmbl meKywe2o, NPOMeNCYmouHo20 U UmMo208020 KOHMPOJ.

Texywuii KOHMPOIL:
- CamocTosTenbHbIe PadOTHI
- UauBuyanbHbIEC 33 aHAS
- Onpoc CTyJIeHTOB
Ilpomesrcymounwiit KOHMPOL:
- KontponpHas pabota o xKypcy
Hmocosvlii kKoHmponw:
-3aueT
11.I1epeyenb nHPOPMAIUOHHBIX TEXHOJIOT W, HCIIOJIb3yeMBbIX NIPU

OCYILIECTBJIEHMH 00PAa30BATEJIbHOI0 MPOLECCA M0 AUCIHUIINHE (MOAYJII0),
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BKJII0Yasl epeyeHb NPOrPaMMHOI0 od0ecrniedeHusi U HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

1.  DnexTpoHHas OMOIMOTEKa Kypca, KOHCHEKTHI JIGKIWH, 3aJaHus AJs
NPAaKTUYECKHUX 3aHATHIA U CAMOCTOSITENIFHON pabOThI, BApUAHTHI TECTOBBIX 3aJaHHIA
JUTS TIPOBEPKH TEKYILIUX U OCTATOYHBIX 3HAHUN CTYJIEHTOB, BAPUAHTHI 3aaHUN JIS
TEKYIIETO U IPOMEKYTOUHOTO KOHTPOJISI 3HAHUHN 00y4aronuxcs

2.  KommbroTepHoe u MyJIbTUMEINITHOE 000pyaoBanue MIY.

3. Meroanueckue peKOMEHIAMHU 0 U3YYCHUIO TUCITUTUINHBI.

12. Onucanue MaTepraibHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOII 1151
OCYyLIECTBJIEHUSI 00Pa30BaTEJIbHOI0 MpoIecca Mo JUCHUIITINHE (MOIYJII0)

JUis npoBelcHMs JEKUUOHHBIX W IPAKTUYECKUX 3aHATHNA HMMEIOTCS ayJIUTOpPHH,
OCHAIIIEHHBIE BCeil HEOOX0UMON MeOeIbI0 M HHBEHTapeM. J[Jst OT/AeIbHBIX 3aHATUH ayJUTOPUN
OCHAIIIEHbI IPOEKTOPOM, HOYTOYKOM M MHTEPAKTUBHBIM 3KPAaHOM IS AEMOHCTPALIMY CIalI0B U
T.IL
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