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Pabouas nporpamMma aucuuminasl "Teopus GyHKINHM KOMIUIEKCHOTO IIEPEMEHHOTr0" 110 HAIPaBJICHUIO TIOATOTOBKU
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1. HEJIX OCBOEHMA JUCHUIIJINHBI

HGJ'II) JUCHUIITIMHBI — HU3JIOKUTH OCHOBBI KOMITJICKCHOT'O aHa/IM3a Ha COBPEMCHHOM A3BIKE U B JOCTATOYHO IMTOJTHOM 00BéMeE.

33Ha‘laMI/I HU3YUCHUS OUCHUIIIIMHBI ABJIAKOTCA:

O3HakoMIICHHE CTYACHTOB C OCHOBHBIMH IIOHATHAMHA U METOAaMH TCOPUU (byHKL[PIfI KOMIUICKCHOI'O IEPEMEHHOTO.

OBJ'IaILeHI/IC Pas3IMYHbIMU METOJaMH PCHICHUS IMMPAKTUYCCKUX 3a1a4.

Hcnonp3oBaHue MpuoOPETEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTUUECKUX HABBIKOB JUIS peIIeHUs (PU3MUECKUX 3a/1ad.

Pe3yJ’ILTaTI:I O6y‘leHHH 10 JUCOUIITIMHE HAITPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB!

OIIK-2.1. O6nafaeT HaBBIKAMU CO3JaHUS HAy4HBIX 0030poB, MyOuukanuii, pedepaToB 1 Oubauorpaduii No TeMaTHKe MPOBOAUMBIX
HCCIIEIOBaHHAI

OIIK-2.2. Z[CMOHCTpI/IpyeT yMeHUuA O6paGaTI>IBaTL U OPpEACTABJIATh SKCIICPUMCHTAIbHBIC JAHHBIC, COCTABIIATH HAYUHBIC JOKYMCHTDI
" OTYCTHI.

OIIK-2.3. HMmeerT NpakTUYECKUH OMBIT TNPOBEACHUS HAYYHBIX HCCIECJIOBAHUH B KOHKPETHOW 00JacTH NpodecCHOHATLHON
JIeSITeIbHOCTH

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OITOIT: b1.0.15

2.1 TpedoBaHMA K MpeIBAPUTEIbHOI MOATOTOBKE 00y4aK0IIErocsi:

Jluneiinas anredpa

MaremMaTuuecKkuii aHaau3

2.2 JIncuMnIuHbI M MPAKTHKH, VIS KOTOPBIX OCBOEHHE JaAHHOM JMCHUIIUHBI (MOAYJIs1) He00X0AMMO KaK MpeAllecTBYIoIIee:

MeToibl MaTEeMaTHUECKON PU3UKH

Teopm{ BepOfITHOCTefI U MaT€MaTU4YCCKas CTaTUCTHUKA

3. KOMIETEHLHAU OB YYAIOLETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI M CLIUIIIMHBI
(MOJZLY.JIST)

OIIK-2: CrocoGeH NPpOBOIUTH IKCIEPHMEHTAJIbHbIE U TeOPEeTHYECKHE HAYYHbIe HCCJIEI0BAHUS 00BEKTOB, CHCTEM U
NpoLeccoB, 00padaTHIBATH U NPEACTABJATH IKCIePUMEHTAIbHbIE JaHHbIE;

3HaTh:

Jnst noctmxennst uaaukatopa OIIK-2.1: 3HaTh OCHOBHBIE MMOHATHS H METOBI TEOPUH (QYHKIMH KOMIIEKCHOTO EPEMEHHOTO

YMeThb:

Jns pocrwkenus unauxaropa OIIK-2.2: Ymers pemath 3anaud, (OpMyIHpyeMble B paMKaX TeOpUU (GYHKIMU KOMILUIEKCHOIO
IIEPEMEHHOTO

Baagern:

Hnsa poctmxenuss unpukatopa OITK-2.3: Bianerh HaBbIKAMHU KCIIOJIB30BAHUS OCHOBHBIX IIOHSTHH, 3aKOHOB TEOPHH (DYHKIIMU
KOMILIEKCHOTO MIEPEMEHHOTO ISl PELICHHUS 3a/1a4 TPO(EeCCHOHATBLHOMN eATEIbHOCTH.

B pe3yabTare 0cBOCHMS AMCUHUIIMHBI 00yYaIOLIUIiCS 10/KEeH

3.1|3naTb:

3.1.1|0CHOBHBIC TOHATHS U TCOPEMBI TCOPHUHU (byHKIII/Iﬁ KOMIUICKCHOI'O IEPEMECHHOT'O

3.2|YmeTh:

3.2.1|co3aaBaTh MaTEMAaTHYECKUE MOJIENIN TUMIOBBIX MPO(ECCHOHATIBHBIX 3a/1a4;

3.2.2 |uHTEPIIPETUPOBATD MOTyUYE€HHBIEC PE3YIIbTATHI.

3.3|Baaaern:

3.3.1|Bnagers MeToaMu pelieHus MpodecCHoHaATBHBIX 3a/1a4 HAa OCHOBE MOJICJICH KIACCHUECKUX 3a/1a4 TCOpUH (QyHKIMHA
KOMILJIEKCHOTO ITEPEMEHHOTO0.
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Pabouas nporpamma nucuumuiunsl "Teopust GyHKINE KOMIIZIEKCHOTO IEPEMEHHOT0" 110 HalpaBJICHUIO MOATOTOBKH

(ceunansrocTr) 03.03.03 "Pagnodusuka" HanpasienHoctH (npoduio) TerekoMMyHUKAIIMOHHbBIE CHCTEMbI U cTp. 4
nHpopmarronnsie TexHonorun @I'bOY BO «Yen['V»
4. OFBEM JUCIHUAIIJIMHBI (MOAY JIs1)
OOwas TpyooeMKoCTb 23ET
YacoB 1o yyeOHOMY Iu1aHy: 72 Bunp! kKoHTpOIIS B cemecTpax:
B TOM YHCJIE:
ayIUTOpHBIE 3aHATHUS: 36 3aueTsl 4
caMmocTosTeNnbHas padbora: 32,3
KOHTaKTHas pabora: 39,7
UKP: 3,7
5. CTPYKTYPA U COAEP)KAHUME JUCLHUIIJIMHBI (MOAY JIS)
Kon HaumenoBanue pa3iesioB U TeM /BU/I 3aHATHS/ Cemectp | YacoB Jlutepatypa
| 3aHATHS [Kvpc
Pa3nes 1. Teopusi pyHKIMA KOMILJIEKCHOTO IIePeMEHHOT 0
1.1 Kommnexcusie uncna /JIex/ 4 2 JI1.1J11.2 J11.3
JI1.4J12.1
91092 33
1.2 OyHKIUM KOMIUICKCHO# nepeMeHHoi /JIek/ 4 4 JIT.1 JI1.2 JI1.3
J11.4J12.1
3192 33
13 Kondopmusie orobpaxenus /Jlex/ 4 4 JI.1J11.2 J11.3
JI1.4J12.1
0103233
1.4 |Uurerpan Komwu /JIex/ 4 4 JI1.1J11.2 J11.3
JI1.4J12.1
3013233
1.5 Amnanutnueckue GpyHkuuu u paasl Jlopana /Jlex/ 4 4 JI1.1J11.2 J11.3
JI1.4J12.1
91092 33
1.6 OmnpeneneHre KOMIIEKCHBIX YHCEN W ONEpaluy HaJl HUMH, TeOMETpHUYecKast 4 1 JIT.1 JI1.2 JI1.3
uHTepnperauus. JleiicTtBuTenbHas M MHHMMas 4YacTH, MOJYJIb, apryMEHT, JI1.4J12.1
TJIaBHOE 3HaueHue aprymenta /IIp/ 313233
1.7 TpuroHomerpuyeckas © IOKa3aTeibHas (OPMBI KOMILJICKCHOTO YHCIIA. 4 1 JIT.1 JI1.2 JI1.3
Boszeenenue B crenenb. M3pineueHne KOpHs n-0il CTENEHH M3 KOMIIJIEKCHOTO JI1.4J12.1
gucna /Tp/ 3132 33
1.8 3ajaHue KpUBBIX M OOJIacTed Ha KOMIUIEKCHOW IUIOCKOCTH C ITOMOILBIO 4 1 JI1.1 J11.2 JI1.3
HEpaBEHCTB M ypaBHEHUH 1 oOpaTHas 3amaya /IIp/ JI1.4712.1
0103233
1.9 DOnemeHTapHble PYyHKIIMU KOMIUIEKCHOW nepemenHou /T1p/ 4 1 JIT.1 JI1.2 JI1.3
JI1.4J12.1
3013233
1.10 |HaxoxnaeHue o0pa3oB KpHBBIX W oOOJiacTeld TpU JACHCTBHU JIMHEHHOIA, 4 1 JIT.1 JI1.2 JI1.3
00paTHOM, CTENIEHHO! U SKIOHEeHIMaNbHOH (yHkiusamu /I1p/ J11.4J12.1
91092 33
1.11  |MonoreHHocTh 1 TonomMopdHocTs QyHKIMA. YenoBus Komm-Pumana /TIp/ 4 1 JI.1J11.2 J11.3
JI1.4J12.1
3192 33
1.12 | dpoGHo-nuHeiinas GyHKIwms, ee coicTa /TIp/ 4 2 JI1.1 J11.2 J11.3
JI1.4J12.1
3192 33
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1.13  |HMuterpupoBanue (yHKIUH KOMIUIEKCHOM mepeMeHHOH. MHTerpanbHas 4 1 JI1.1 J11.2 J11.3
teopema Komwu /TTp/ JI1.4712.1
313233

1.14  |HnrerpansHas popmyna Komn. Konrponbnas padora Nel /TIp/ 4 3 JI.1J11.2 J11.3
JI1.4J12.1
31392 33

1.15  |Pasnoxenue pyHkiwu B psaasl Teitnopa u Jlopana /TIp/ 4 1 JI.1 J11.2 J11.3
JI1.4712.1
3192 33

1.16  |Haxoxnenue obnactu cxonumoctu /I1p/ 4 1 J1.1J11.2J11.3
J1.4J12.1
0192 53

1.17  |Oco0ble Touku aHanuTuueckor ¢pynkuuu /I1p/ 4 1 JI1.1J11.2 J11.3
JI1.4J12.1
3013233

1.18  |Bbruetsl B ocoObIx Toukax /I1p/ 4 1 JI1.1J11.2 J11.3
J1.4J12.1
0192 53

1.19  |[IpeoGpazoBanue Jlamnaca. KontponsHas pabora Ne2 /TIp/ 4 2 JI.1J11.2 J11.3
JI1.4J12.1
31392 33

1.20  |TToxroToBka K KOHTPOJILHBIM pab0TaM, BBIIOJIHEHHE THIIOBOTO pacueta /Cp/ 4 323 JIT.1 JI1.2 JI1.3
JI1.4J12.1
3132 33

Pa3nen 2. Unas koHTaKkTHasi padoTa

2.1 MuauBuayaibHbIe KOHCYJIBTAIMH, TEKYIINH KOHTpob /KP/ 4 3,7 JIT.1 JI1.2 JI1.3
JI1.4J12.1
3132 33

6. ®OHJ OIEHOYHBIX CPEJICTB

6.1. IlepeueHb BUIOB OLEHOYHBIX CPEACTB

Tunosoii pacuer
Kontposbhas padora
Bomnpocsl k 3aueTy

6.2. TunoBbie KOHTPOJIbHbIE 32/1aHUS U HHbIEe MATEPUAJIBI VISl TEKYLIel aTTecTalUU

TunoBbie KOHTPOJIBHBIC 33/JaHUS BKIFOYAIOT B ce€0sl KOHTPOJIbHBIC pabOTHI M TUIIOBOH pacueT mo TemaM: «I onomopdHbie QyHKIHI,
«BurueThi».
[IpumepHbIe BapuaHThl KOHTPOJIBHBIX pabOT M TUIIOBOT'O pacyeTa IMPHIIaraloTcs.

6.3. Tunosblie KOHTPOJIbHBIC BONIPOCHI M 3alaHUA I IIpOMe)KyTO‘-IHOi;l aTrrecralnuu

[lepedyeHp BOIIPOCOB K 3aueTy:

. Anrebpanueckas CTpyKTypa MHOXKECTBA KOMIIIEKCHBIX uucen.IloaMHOXKeCTBa MHOXKECTBA KOMILIIEKCHBIX UUCEIL.
. 'eomeTrpuueckue naTepnperanuu MHokecTBa C.

. HucnoBble MOCIEN0BATENBHOCTH. YHUCIIOBBIE PSBL.

. [Ipenen u HenpepBIBHOCTh PYHKIMH KOMILJICKCHOH MEPEMEHHOM.

. 'noGanbHble CBOICTBA HEMIPEPHIBHBIX (DYHKIIUH.

. PaBHOMepHas cX0qUMOCTb (YHKIIMOHAIBHBIX PSIOB.

. CBOHCTBa CTENEHHBIX PSJIOB.

. MoHoreHnHocTh 1 ronioMopdrocTs. Ycnosust Komun-Pumana.

. CoiicTBa ronomMop¢HbIX GyHKLUIL.

. Kordopmusie otoopakenus. OCHOBHas 3a7a4a TEOpUH KOHQOPMHBIX OTOOpaKEeHHUH.
. Teopema Pumana.

. CBoiicTBa 1poOHO-THHEHHOHN DyHKIHH.

. IloHsiTHE PUMaHOBON OBEPXHOCTH.

. Onpenenenue UHTErpata Mo KOMIUIEKCHON niepeMeHHON. Ero ocHOBHBIE cBOiCTBA.

. Mnterpanpnas teopema Komu.
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16. MuTerpan u neppoodpasHasi.

17. UnrerpansHas ¢popmyna Komu u cienctsus us Hee.

18. Ob6pamienre nHTErpaIbHON TeopeMbl Kormrm.

19. Teopema JlnyBums.

20. Ananutryeckue GyHKmd. Teopema o e IMHCTBEHHOCTH.

21. Teopema Jlopana.

22. Omnpenenenue psana Jlopana. IlpaBunpHas u rnaBHast yactu. [Ipumepsr.
23. Hynu 1 u30J1MpOBaHHbIE 0COOBIE TOUKH aHAIUTUYECKON (DYHKIUH.

24. BeryeTsl B KOHEUHBIX TOUKax. Teopema o Berderax. HekoTopble criocoOBl HX BBIYHCICHUS.
25. Boider B 0ECKOHEUHO YIaJICHHOM TOYKeE.

26. Teopema 0 cymMMe BCeX BBIYETOB.

27. CBsi3b TADMOHUYECKUX U AHATUTHYECKUX QPYHKIHIA.

28. CpoiicTBa rapMOHMYECKUX (PyHKLUIL.

29. TIpeobpa3oBanue Jlamnaca.

6.4. Kpurepum onleHuBaHus

Onucanue nokasaTesneil 1 KpUTepUEB OLICHUBAHUS KOMIIETSHIHI ISl KOHTPOJIBHOM paboThI:

B cemectpe 2 koHTpOsbHBIE paboThl. MakcUManbHOE KOJIMYECTBO 0AJUIOB 32 KOHTPOJIbHYIO paboTy — 25 GayuioB. B KOHTpOnbHON
pabote 4-5 3anaHuil, K&XKJIOMy COOTBETCTBYET ONPEIEICHHOE KOJIHMYECTBO OALIOB.

OueHka "3auTeHo" BBICTaBIIsAeTCS 3a 15-25 0amioB, "He 3auTeHo" - MeHee 15 OamioB.

OnucaHue nokasaTeneil 1 KpuTepueB OLIEHUBaHUS KOMIIETEHIUH AT 3ayera:

IponomkutenbHOCTh 3aueta — 90 MUHYT. 3aueTHas: paboTa COCTOUT U3 2-X TEOPETUUSCKHUX BOIPOCOB U3 CIIHCKA BOMPOCOB K 3a4ETy)
1 3-X MPaKTUYECKHWX 3aJaHMH W3 BapHaHTOB KOHTPOJIBHBIX Pa0OT. 3a KakAoe BBITOJHEHHOE 33JlaHHE UTOTOBOH pabOTHI CTYAEHT|
MOXeT Mmoiy4uTh 6 GayioB. Eciam nomyieHa onHa ommOKa, TO 3/aHUE OliCHHUBaeTcs 4-5 OanjaMu, JOMYyIIEHb! ABE OIIMOKH — 2-3
Oaia, eciu JOMynieHo Ooliee ABYX OMIMOOK B 3agaHUM -— 1 Gayul, ey CTYJEeHT He BBIOJNHIII Kakoe-TH0o 3a/aHHe M3 UTOTOBOM
pabotbl, To 3a Hero oH mosydaer O OamioB. MakcuManbHOE KoJM4yecTBO OayioB 3a 3ader — 30 GayuioB. ITomydeHHble Gasuibl
CYMMHUpYIOTCS ¢ Oajutamu, HaOpaHHBIMH B ceMecTpe. 3adeT BhIcTaBisieTcst oT 60 6aios.

IIpu noxBexeHHM UTOTOB YYUTHIBAIOTCA PE3YJBTAaThl TeKylled arrectanuu. IlomydeHHbIE 3a TEKYIIyI0 AaTTECTALMIO Oauibl
CYMMHUPYIOTCSI ¢ 0ajylaMHi, TONYYCHHBIMH 32 KaXKIBIH 3Tam NPH MPOXOKACHHU MPOMEXKYTOYHOHW aTTeCTallMd, B TOM YHCIE 3a
MOCEIIaeMOCTh U paboTy Ha nape (MakcumyM 10 6annos). B cymme nomyuaercst 100 6aios:

OrneHka "He 3a4TeHO" BBICTABIISIETCS, €CIIM CTYJCHT HaOpan MeHee 59 6ayuioB (HEI0CTaTOYHBIH YPOBEHB);

Ouenka "3a4ureHo" BeicTaBisiercs 32 60-100 6annoB

60-75 6annos (6a30Bblil YPOBEHB);

76-89 GansoB (CpeaHUN YPOBEHB);

90-100 6am10B (BBICOKHIA YPOBHB).

Omnucanue nokasarelnei 1 KPUTSPUEB OIICHUBAHKS KOMIIETCHIMI ISl THIIOBOT'O pacueTa:

B cemectpoBoii pabote 6 3a1aHHii, KaXkKIOMy COOTBETCTBYET ONpPEICICHHOE KOJINYeCTBO 0ayuioB (3ananus 1,2 - 1 Oasn, 3ananus 3-6 -
2 6ayuta). MakcuManbHOE KOJIM4ECTBO OaiioB 3a ceMecTpoByio -10.

Ouenka "3aureHo" BricTaBisgercs 3a 7-10 6amtos, "He 3auTeHO" - MeHee 7 6ajlIoB.

7. YYHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJIMHBI (MOY JIs1)

7.1. PekoMeHiyeMas JuTeparypa

7.1.1. OcHoBHas IUTEpaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue W3narensctBo, ron| Pecypc
JI1.1 [[TonoBunkus E.C. Teopus GyHKIMH KOMIUIEKCHOTO TIEPEMEHHOT0: Y4eOHUK Mocksa: OO0 9BC
(https://znanium.com/catalog/document?id=421266) "HayuHo-
M31aTenbCKUN
nentp MHOPA-
M", 2023
JI1.2 |Anppeumesa E.H. COOpHHK IpaKTUYeCKUX paboT mo Beiciel matemaTtuke. ynkuuu|Mocksa: OO0 OBC
KOMIUIEKCHOTO nepeMeHHoro. OnepanuoHHOe ucuuciaeHue: yueoHo-|"HayuHo-
METOIMYEcKas IUTepaTypa U3aTeIbCKUI
(https://znanium.com/catalog/document?id=343905) nentp MHOPA-
M", 2019
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MHMNHOBPHAVKHN POCCUHN
\) DenepanpHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
@ yUpexJEeHHE BhICLIET0 00pa3oBaHUs

«Yensbunckuii rocyqapcrseHHbIl yHuBepente» (PI'BOY BO «Uenl'Vy)

Pa6ouas mporpamma aucuuminHel "Teopus GyHKIMN KOMIUIEKCHOTO IEPEMEHHOr0" 10 HAMPaBICHUIO HOATOTOBKH
(cneumanproctn) 03.03.03 "Pagnodusuka” HanpasieHHOCTH (poduito) TeneKoMMYHHKAMOHHBIE CHCTEMBI 1 cp. 7
nHpopmarronnasie TexHonorun @T'BOY BO «Uenl'Vy»

ABTOpBI, COCTABUTEIH 3arnaBue W3narensctBo, Tox| Pecype
JI1.3 [Ocamuuit FO.M. DYHKIUK KOMILIEKCHOTO nepeMeHHoro. OnepannonHoe ucuucienue: | Mocksa: OO0 9bC
yueOHOe rmocobue "Hayuno-
(https://znanium.com/catalog/document?id=344077) M3JaTeIbCKUN
uentp MHOPA-
M", 2019
JI1.4 |Byrpos . C., Beicmiast matemaruka B 3 T. Tom 3. B 2 kH. Knura 2. Paner. @ynkimu [Mocksa: FOpaiir, 3BC
Hukonsckuit C. M. KOMIUIEKCHOTO TIEpEMEHHOT0: YIeOHHK /IS BYy30B 2025

(https://urait.ru/bcode/562134)
7.1.2. lonoJiHuTe/IbLHAS JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue W3narensctBo, ron| Pecypc
J12.1 |Dyke b. A., @DyYHKIMKM KOMIUIEKCHOTO IIEPEMEHHOr0 M Hekotopele ux|Mocksa: Hayka, 5BC
[Tabar b. B. IPHIIOKEHHS: yueOHOoe TTocobue 1964

(https://biblioclub.ru/index.php?page=book&id=116268)

7.2. llepevyeHnb pecypcoB HH(POPMALMOHHO-TEIeKOMMYHUKAMOHHOI ceTn ""UnTepHeT"

O1 |eLIBRARY.RU [OnektponHBIif pecypc]: oanekrpoHHas Oumbmmoreka / Hayd. osmekrtpon. ©6-xka — URL:
http://elibrary.ru/defaultx.asp

32 |Poccuiickuii poua pyHaaMeHTa bHbIX uccnenoBanmii (PODN) - opuunansueiii cait http://www.rfbr.ru/rffi /ru

O3 |Hayunas anekTpoHHas Oubiuoteka. MoHorpaduu, W3maHHbIe B M3AaTenbcTBe Poccuiickodl Akaaemun EcTecTBO3HAHUS
MTOJTHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX u3nanuii PAE https://www.monographies.ru/

7.3 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Wil

7.3.1 IlporpammHoe oGecrieueHue

LMS Moodle
Adobe Reader
OpenOftice

7.3.2 llpodeccnonanbHbie 0a3bl JAHHBIX H HH(POPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science: mynbTHauicuuIuinHapHas pedeparuBHas 6a3za JaHHBIX
kommanus Thomson Reuters. — Pexxum noctyna: aiist 3apeructpup. noss3osareneid Uenl V. — TeKcT : 2JIeKTpOHHBIM.

2. Scopus (https://www.scopus.com) Scopus: pedepatuBHas 6a3a manubiX / Elsevier BV. — URL: http://www.scopus.com/. — 513,
aHr. — Pexxum pocrtyna: i 3apeructpup. noib3osateneil Yenl'yY. — TekcT: 21eKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUTIIUHBI (MOAY JIS)

Jdns peannzanMy TUCLHUIUIMHBL HMCIOJIB3YIOTCS ydeOHbIE ayAMTOPUHM ISl TPOBENCHUS 3aHATHH JIEKIMOHHOTO THIIA, 3aHSITHH
CEeMHMHApPCKOr'0 THIIA, IPYIIIOBBIX U MHIMBUAYaJIbHBIX KOHCYJIbTALUH, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMH, a TAKKE
IIOMETIEHUS IJIs1 CAMOCTOSTEIbHON paboTHI.

VY4yeOHble ayJUTOPUH YKOMIUIEKTOBAHBI CIIEIUATU3UPOBAHHONW MEOENbl0 M TEXHHUYECKHMMHU CPEICTBAMU OOYYEHHs: MPOEKTOPOM,
9KPAaHOM, MAarHMTHO-MAapKEpHOW /IOCKOH, MapKepoM; ¢ BO3MOXKHOCTbIO JIEMOHCTPALIMU JIEKTPOHHBIX NPE3CHTALUd IpU YypOBHE
OCBELIECHUS, JOCTATOYHOM JUIsl paOOThI C KOHCIIEKTOM.

Z[J'ISI MIPOBEACHUA 3aHATUHN JIEKIIMOHHOTO THUITA UMEETCS JACMOHCTPALIMOHHOC 060pyz[013aHI/Ie: IMIPOCKTOP, SKpaH.

Iomemenust 1 caMOCTOATENBHON PabOTHI 00YYArONIMXCSl OCHALICHB! KOMITBIOTEPHON TEXHUKOH C MOAKIIOYEHHEM K CETH
«MHTEepHET» M 0OECIIeUeHHEM JIOCTYTIA B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYO CPEAy YHUBEPCUTETA.

9. METOJUYECKHUE YKA3ZAHUA JJI51 OBYYAIOIIUXCSA 110 OCBOEHHMIO JTUCITUITJIMHBI (MO Y JIS)

[pu n3yyeHnH JaHHOW TUCIUITIMHBI HCTIONB3YIOTCS JICKIIMOHHBIE, IPAKTHUCCKHE 3aHATHS U CAMOCTOATENbHAS Pad0oTa CTyJeHTA.

Ha nekunoHHBIX 3aHATHSAX MPENoAaBaTesb U3J1araeT OCHOBHOE COJIEp)KaHKE TeM MporpamMmMsbl. [IpopaboTKy JIEKIIMOHHOTO MaTepuaal
CTYAEHTY JEJaTeJbHO NMPOBOIUTH KaK IIOCIE KaKJIOTO 3aHATHA, TaK M IO 3aBEPIIEHHIO TEMbl. JTO NO3BOJIUT CBS3aTh BOEIUHO
MOJTY4YEHHbBIE CBEJICHUS U COCTaBHUTH LICIbHYIO KAPTHHY.

Ha npaktuueckux 3aHATHSAX pPACCMAaTPUBAIOTCSI OCHOBHBIE METOABI M TPHEMbl pEIIeHHs 3a1ad JUCKPETHOM MaTeMaTHKH.

PGKOMGHﬂyCTCﬂ nepea KaxabIM NMPAKTUYCCKUM 3aHATUEM BBINIOJIHUTH JOMAIIHEE 3alaHUEC, YTO IO3BOJIMTH JIYUIIC YCBOUTH
Hpe,Z[LI,I[yH.[I/Iﬁ Mare€puall, U U3y4uTb HCKL[I/IOHHLII\/’I Marepual 1o HpCHCTOHH.[eﬁ TEMCE.

© OI'bOY BO «Yenl'V»



MHMNHOBPHAVKHN POCCUHN
\) DenepanpHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
@ yupexJeHHE BhICLIET0 00pa3oBaHUs

«Yensbunckuii rocynapcrseHHbIl yHuBepente» (PI'BOY BO «Uenl'Yy»)

Pabouas mporpamma aucurinHb "Teopust GyHKINH KOMIUIEKCHOTO MIEPEMEHHOT0" 110 HapaBJIeHUIO MOATOTOBKH
(crermmanprOCTH) 03.03.03 "Pagnodusuka" HanpaBieHHOCTH (TIpodmiro) TerekoMMyHHKAIMOHHBIE CUCTEMBI H cTp. 8
nadopmarmonnsie Texnonorun ®I'bOY BO «Uenl'Y»

CTyZAeHTy >kelaTelbHO NPOSABIATh aKTUBHOE YYacTHE HA MPAaKTHYECKUX U JEKLUHUOHHBIX 3aHATHAX, 337aBaTb BOMPOCHI, IOCKOIbKY
yMeHHE 0OOCHOBBIBATH CBOIO TOUKY 3PCHUS, HAXOXKICHHE KOMIPOMHCCHOTO DPEIIeHHs B ITUYECKH BBIIEPKAHHON IUCKYCCHH HE
TOJIBKO BaXKHO JUIs JIyUILEr0 YCBOSHUSI MaTepUalla, HO U LIEHUTCS B PEalIbHOM XKU3HU.

B cmywyae mpuMmeHeHHs NpH OOyYeHHH NUCHUILIMHBI 3JIEKTPOHHOTO OOy4eHWs, AMUCTAHIMOHHBIX 0Opa30BATENBHBIX TEXHOIOTHH
oOuieHre o0yyaroImuxcss M MPernojaBaTesss OCYLISCTBIISETCS B PEXHME PEaNbHOr0 BpeMeHH (OHIalH-NeKIuu (BeOMHAPHI), 4aThl,
BUJICO-KOH(EPEHIINH U Jp.) WIH OTIOXKEHHOTO BPEMEHH (CHCTeMa AMCTaHIMOHHOro oOyueHms Moodle, GhopyMmsl, 31eKTpoHHAs
noyra u ap.).

bonbiyto 4acTe BpeMeHH OO0yYarolUecs CaMOCTOATENbHO paboTaroT ¢ yueOHO-MeToauuecKuMu MaTepuanamMu. CTyIEHTbl MMEIOT
BO3MOXHOCTb KOHCYJIBTHPOBAThCSl C IPENoJaBaTeleM II0 BCEM BONPOCAM, BO3HHUKAIOUIMM B XOAE CaMOCTOATEIbHOH pabOThI
IIOCPEICTBOM JIEKTPOHHON IOUTHL, MECCEHIKEPOB, COLUANBHBIX CETEH U T.II.

Joctyn o0y4atomerocst K y4eOHbIM pecypcaM B PEXXUME OTI0KEHHOTO BPEMEHHU, CAMOCTOSITENIbHOI pabOThl OCYLIECTBIIETCS Yepes
ceTh VIHTEpHET B yIOOHOM [JIs1 HETO MECTE, BDEMEHU U TEMIIE.

HpI/I O6yLICHI/II/I WHBAJIUAOB W JIKML C OrPAaHUYCHHBIMU BO3MOXXHOCTSAMH 3J0POBbs JJICKTPOHHOE O6y‘iCHMC, JAUCTAaHLIMOHHBIC
o0pa3oBaTeNbHbIE TEXHOJIOTHH MIPEyCMaTPUBAIOT BOZMOXKHOCTh IIpHeMa-Iiepeaui MHGYOPMAIUH B JOCTYIHBIX AT HUX (QOopMax.
Peanuzanus JUCUUIUIMHBI ¢ IPUMEHEHHEM SJIEKTPOHHOTO 00yUYeHHMs, TUCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TexHONOTHi (nanee — D0,
JOT) ocymecTBisercss Ha ocHoBaHUM «llooxkeHHs O peanu3aliy OCHOBHBIX U JONOJIHUTEIBHBIX 0OPa30BaTEIbHBIX IIPOrPaMM C
INPUMEHCHUEM DJJICKTPOHHOT'O O6y‘{CHI/Iﬂ U AUCTAHLHUOHHBIX OGpaSOBaTCJ]bH])IX TEXHOJIOTUM B (pe[[epaanOM TOoCy1apCTBCHHOM
O10KETHOM 00pa30BaTEIBHOM YUPEKACHUH BRICIIEro oOpa3oBaHus «UemsIOMHCKHIT Trocy1apCTBEHHBIH yHUBEpPCUTETY, «[lomoxeHns
0 mopsJKe 3a4era 00ydyaroIMMKCS 0 OCHOBHBIM MPO(ECCHOHATbHBIM 00pa30BaTeIbHBIM MPOrpaMMaM BBICHIETO OOpa3OBaHUs B
OI'BOY BO «Uenl'V» pe3ynbTaToB OCBOEHHUS B OpraHM3alMAX, OCYILECTBIIIOIUX OOPa30BaTENbHYIO JIEATEIbHOCTb, YUEOHBIX
IpeIMEeTOB, KypCOB, TUCIUIUIMH (MOIyJIeH), MPaKTUK, AOMONHUTETBHBIX 00pa30BaTENbHBIX MPOrPaMM» ITOCPEICTBOM DIEKTPOHHON
nHpopManuoHHO-00pazoBaTensHoi cpeapl GI'BOY BO «Uenl'V». B uckimtounTenbHbIX citydasdx (¢popc-Maxop U T.I.) IIpH
peanu3zaimu 00pa3oBaTeNbHON AesTenbHocTH ¢ npuMeHeHneM D0, JIOT MoryT nmpuMeHsTh KOMIOHEHTHI, HE BXOJISIIUE B IEPEYCHB
JIEKTPOHHOH HH(OPMAIIMOHHO-00Pa30BaATENBHOM CPeIbL.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCHUIIJIMHBI OBYYAIOINUMUCSA C THBAJIMTHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

OcBOeHME AUCIUILUTHHBI HHBAIUAAMH U JIHIIAMH C OTPAaHWYICHHBIMU BO3MOXKHOCTSIMU 3JJ0POBBS OCYIIECTBILSIETCS C HCIIOTB30BAaHUEM
CTIeNMaNbHBIX TEXHHYECKHX CPEACTB M HH(MOPMAIMOHHBIX TEXHONOTWH, MPeNoCTaBIIeMbIX PecypCHBIM ydeOHO-METOANYECKIM
[IEHTPOM II0 OOYUYEHUIO MHBAIMJIOB U JMI[ C OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbs YenlV mo 3ampocy oOyuaromierocs
(MOOMIBHBIE CIIeNMaTbHBIE TEXHHYECKHE CpPEeICTBA JUIS JIMIl C HAPYIICHHUSIMH 3PEHUS W C HApPYIICHHEM CIyXa, aCCHCTHBHBIC
H()OPMAILIOHHBIE TEXHOJIOTHH).
[Tpr HEeoOXxomMMOCTH sl OOYdYaromMXCs C HAapyIIeHHAMH 3pEHHs Ha pabodunmx MecTax ;I IPOBENCHHUS NPaKTUUECKUX HITH
MabopaTOPHBIX 3aHATUN yCTAaHABIUBAETCS CIELMANbHOE IMpPOrpaMMHOE oOecHedeHue (IIporpaMma pedeBO HaBUTallUU, PEUEBbIE]
CHHTE3aTOPBI, SKPaHHBIE JIYTIBI).
B yueOHble ayquropuu obecneunBaeTcsi OeCHpPENITCTBEHHBIA JOCTYI JUll OOy4aromUXCsl ¢ MHBAIMIHOCTBIO U C OIpaHUYEHHBbIMY]
BO3MOXKHOCTSIMH 3/10pOBbs. B kaxo# ayanTopun, rae 00y4yaroTcsl HHBAIHABI U JIUNA C OTPAaHUYCHHBIMI BO3MOXXHOCTSMH 3[J0POBBS,
[IpesycMaTpUBacTCsl COOTBETCTBYIOIIEE KOIUUECTBO MECT Al 00YUAIOIUXCSl ¢ y4€TOM HapyIIEeHUH UX 3710pOBbS.
/[T ocBOEHHMS TUCIMIUTHHBI MHBAIMAAM W JIMIAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS MPEJOCTAaBIAETCS AOCTYN K
euaTHBIM MCTOYHHMKAM, UMEIOMIUMCS B HayuyHol 6ubnuoreke UenlV, ¢ NOMOIIBIO ClIENMANBHBIX TEXHUUECKUX CPEACTB; JOCTYII C|
MOMOIIBIO CIENUANbHBIX TEXHWYECKHX M TPOTPAMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, INPEACTABICHHBIM B (opme
IIEKTPOHHOIO JOKYMEHTa B (poHJe HayuHOH 6ubmuorexku Yenl'y uau 31eKTPOHHO-OUOINOTEUHBIX CUCTEMAX.
VaeOHO-MeToqUIecKre MaTepHaibl I OOyJaloIIUXCs M3 YHCNA MHBATHIOB W JINI C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS]
[IPe10CTABISIOTCS B hopMax, alalTUPOBAHHBIX K OTPaHUYEHHSM HX 37I0pPOBbsl U OCOOCHHOCTSIM BOCIIPUSTUS HHPOPMALIUHL.
/17151 ”HBAITH/IOB M JIUI] C OTPaHMYEHHBIMH BO3ZMOXKHOCTSIMH 3JI0POBbSI OCBOCHHE JUCIUIIIHHBI MOXKET OBITh YACTUYHO MU MOTHOCTBIO
OCYLIECTBIICHO C UCIOIb30BaHUEM AUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOIOTHH.
[lpr mpoBemeHMH TNPOMEXKYTOYHOH AaTTECTAMH IO IHUCHUIDIMHE OOYYalOMHUMCS C WHBAIMIHOCTBIO M C OrPaHMYCHHBIMH
BO3MOXKHOCTSIMM 3/10POBbsI 00ECIIEUMBAETCS IO HMX 3asBJICHUIO IPEAOCTaBICHUE B JOCTYMHOH (opme B 3aBUCUMOCTU OT HX|
MHIUBUYalbHBIX OCOOCHHOCTEH HWHCTPYKIHH O MOpSAAKE IPOBEACHUS IPOMEXKYTOYHON AaTTECTalliH, OIIEHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3aJaHus (MUCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEPE, IMChbMEHHO HipupToM bpaiind, c
CTIONTE30BAaHUEM YCITYT aCCUCTEHTA, YCTHO).
ITpu npoBeaeHNN MPOLEAYPH! OLIEHUBAHUS PE3YJILTATOB 00YUEHUs] MHBAIUIOB U JIUIl C OIPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS
IpeycMaTpUBaeTCcs HCIOIb30BaHHE IpenocTaBiIeHHbIX Yenl'V mimm coOCTBEHHBIX TEXHUUECKUX CPEACTB, HEOOXOMUMBIX UM B CBSI3H
C UX UHIUBUAYaJIbHBIMU 0cOOeHHOCTAMHU. [Ipy HEOOXOAMMOCTH MHBAIUIAM U JIMLAM C OIPAHMUEHHBIMH BO3MOXKHOCTSAMH 310POBbSI
IpeIOCTaBIsIeTCS JOTIOTHUTENIBHOE BPeMs JUIsl MIOATOTOBKM OTBETa Ha 3aIaHMsA, IIPOIEAypa ONCHUBAHHS PE3yIbTaTOB OOydIeHHS MO
JUCIUIUINHE MOXKET IPOBOJUTHCS B HECKOIBKO TAIOB.

© OI'bOY BO «Yenl'V»




IIprMepHBIN BApUAHT TUIIOBOTO pacyeTa

Haiitu Bce compsbkeHHblE TapMOHMYECKHME (YHKIMM i1 QYHKIUU
u(x,y)=x"-y*—xy.

Hatitn anammtuueckyro ¢yHknuo f(z) mo 3amaHHOM u=Ref(z) wm
v=Imf(z) uyciaoButo f(0)=a: u=x’-3xy>+5x, a=i.

Paznoxute Qynknuro f(z) B psag Teimopa B Touke z, . Halitu pamuyc

CXOJIMMOCTH: f(z)=22+z+1+il, z,=3.
Z_

z+1
Paznoxuth GyHKIHIO ——
2(z-1)
Jlnst pyHKIUKM tg°z HaWTH HW30JMPOBAHHBIE OCOOBIE TOYKHM M ONPEIEIUTH HX
THIIL.

B psan Jlopana no crenensm z—1-2i.

(22 + 7r)2 dz

Bpruuciaute uHTErpan —
isinz

‘Z—ﬂ‘:l

[TpumepHbIe BapuaHThl KOHTPOJIBHBIX Pa0OT

Kontponpnas Nel:

Ne 3aganue Koun-Bo 6aiuioB
3aJ1aHusA
1 BrerauciauThb 2
1002
1,48
2 2
2 Bo3sBecTu B cTerneHb, HCTIONIB3Ys 2
TPUTOHOMETPHUECKYIO UJTH TTOKA3aTEIIbHYIO
dhopMy KOMIIJIEKCHOTO YHCIIa, OTBET 3aIlliCaTh B
anrebpanueckoit popme.
1+i)°
1—i
3 N3Bnedb KopeHb U3 KOMIUIEKCHOTO YHCIIa U 2
M300pa3uTh MOJYICHHOE MHOYKECTBO TOUYCK Ha
KOMIIJICKCHOM IJIOCKOCTH
/i
4 Pemute ypaBHEeHHE 2




z2-2+3(z—2) =4+3i

Haiiti 06pa3 MHOXecTBa

T 3
=4_ < < o
Q={, =argz<-~.2<z<3npy neiicTBUM Ha HETO

CleIyoIUMU QYHKIMSIMU

a) W=(3V3-30)z-3-3iG) w=—iz°—6i

T
Muoxecro €4={Imz<0—-<Rez<0}

B) W= e2iZ

Kontponbsnas No2:

Ne
3aJaHusd

3aganue

Kos-Bo 0aiuioB

1

Boerauciauth HHTCIpall

J'(Re z+Imz)dz,
. ecnu [': moMaHas ¢ BepIIMHaMu

B Toukax 0, 1, 1+2i. Hayano B Touke 0.

Boerauciauth HHTCIpall

z
| -9z ecnuT -
A

KOHTYP,
M300paKEHHBIN Ha

PHUCYHKE.

Paznoxuts dhynkuuio B psaa Teinopa mo
cTerneHsM z-a. OnpeaenuTs Kpyr CXOIUMOCTH.

,a=-1

Bpruuciaute nHTErpan

sinz
———dz,C:|z|=3
l(z_l)QQ

Haiitu o0nacth cX0AMMOCTH psija:

0 Zn n2
p 3 Rk
o ln  z
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«YensnOunckuii rocynapcrseHslid yansepeute» (PI'BOY BO «Uenl'Y»)

Pabouas mporpamma aucrurminas! "Teopust GyHKINM KOMIUIEKCHOTO IEPEMEHHOr 0" 10 HalpaBiIeHUIO TOArOTOBKU
(ciermmanbHocTH) 03.03.03 "Pagnodusuka" HanpasieHHOCTH (TIpoduio) TerekoMMyHHUKAMOHHbBIE CUCTEMBI U
nHpopmarmonnsie Texaonoruu ®I'BOY BO «Yenl'Vy»

cTp. 12

Pa6ouas nporpamMma JUCHUILIHHBI (MOYJIs1) 0100peHa H PpeKOMEH/I0BaHAa:

[TpopekTop 1o yueOHoit paboTe yTBepxaeHo 24.02.25 A.A. CanamatoB
VY4eHbiM coBeTOM (pr3ndecKoro GaKyabTeTa

[Iporokoin 3acenanus Ne 05 ot 06.02.2025

[Ipencenarens YueHoro cosera

buzndeckoro pakyabTeTa COTJIaCOBaHO M.A. 3arpe6un
3acenanueM kadeapbl MaTeMaTHYeCKOI0 aHAIU3A

[Ipotokon 3acenanus Ne 07 ot 24.01.2025

3aBenyrouuii kapeapoi COIJIaCOBAHO B.E. ®enopos

ABTOp (COCTaBUTEIND) A.B. Ilanos

Crpykrypa padodeii nporpaMmbl cO0TBeTCTBYeT npukasy pekropa ®I'bOY BO «Heal 'V»

ot «13» anpeas 2021 r. Ne 247-1
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