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1. IEJIX OCBOEHMA AU CHUIIJINHBI

HGJ'II) JUCHUIITIAHBI — HU3JIOKUTh OCHOBBI KOMITJICKCHOT'O aHa/IM3a Ha COBPEMCHHOM A3BIKE U B JOCTATOYHO IMMOJTHOM 00BéMeE.

33Ha‘laMI/I HU3YUCHUS OUCHUIIIIMHBI ABJIAKOTCS:

O3HakoMIICHHE CTYAEHTOB C OCHOBHBIMH INOHATHUAMU 1 METOAAMU TCOPUHN (I)yHKL[PIfI KOMIIICKCHOI'O IEPEMEHHOTO.

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

Hcnonb3oBaHue MpuoOPETEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTUUECKUX HABBIKOB JUIS peIIeHUs (PU3NUECKUX 3a/1ad.

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

OIIK-2.1. O6nafaeT HaBBIKAMU CO3JAHUS HAyYHBIX 0030pOB, MyOiukanuii, pedepaToB u Oubauorpaduii Mo TeMaTUKe IPOBOAUMBIX
HCCIIEIOBaHHAI

OIIK-2.2. Z[eMOHCTpI/IpyeT yMEHUA 06p2163TI>IBaTL U NPEACTABIIATh SKCIICPUMCHTAJIBHBIC TaHHbIC, COCTABJIATE HAYUYHBIC JOKYMCHTBI
" OTYCTHI.

OIIK-2.3. HMmeerT NpakTHYECKUH OMBIT TPOBEACHUS HAYYHBIX HWCCICIOBAHUH B KOHKPETHOHW 00JacTH TpodecCHOHATLHON
JIeSITeIbHOCTH

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII

Huka (pazngen) OITOIT: b1.0.15

2.1 TpedoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0IIEroCsi:

Jluneiinas anredpa

MaremaTuuyeckuii aHaau3

2.2 JIncuMnIuHbI M MPAKTUKHU, VIS KOTOPBIX OCBOEHHE JAHHOH JUCHUIIHMHBI (MOAYJIs1) HE00X0AMMO KaK MpeAllecTBYIoIIee:

MeToibl MaTEeMaTHYECKON (PU3HKH

Teopm{ BepOfITHOCTeﬁ U MaTcMaTU4CCKas CTaTUCTUKa JJIsd (bI/I?)I/IKOB, paHI/IO(l)I/IBI/IKOB 1 UH)KCHEPOB

3. KOMIETEHLMY OB YYAIOLETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI M CLIUIJIMHBI
(MOJLY.JIST)

OIIK-2: CriocoGeH NPpOBOIUTH IKCIEPHMEHTAIbHbIE U TeOPeTHYECKHE HAYYHbIe HCCJIeI0BAHUS 00BEKTOB, CHCTEM U
NPoLEecCcOB, 00padaTHIBATH U NPEACTABJATH IKCIePUMEHTAIbHbIE JaHHbIE;

3HaTh:

Jnst noctmoxennst naaukatopa OIIK-2.1: 3HaTh OCHOBHBIE MMOHATHS H METOBI TEOPUH QYHKIMH KOMIIEKCHOTO EPEMEHHOTO

YMeTh:

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 HCIIOJB30BAHUS OCHOBHBIX IIOHSTHH, 3aKOHOB TEOPHH (DYHKIIMU
KOMILIEKCHOTO MIEPEMEHHOTO0 ISl PELICHHUS 3a/1a4 TPO(EeCCHOHATBLHOMN AEATSIbHOCTH.

B pe3yabTarte 0ocBOGHMS IMCHUIIIMHBI 00y4YaroLuiics 10/KeH

3.1{3naTb:

3.1.1|0CHOBHBIC TOHATHS U TCOPEMBI TCOPHUHU (byHKHI/Iﬁ KOMIUICKCHOI'O IEPEMEHHOT'O

3.2|YmeTh:

3.2.1|co3aaBaTh MaTEMAaTHYECKUE MOJIENI TUIIOBBIX MPO(ECCHOHATIBHBIX 3a/1a4;

3.2.2 |uHTEPIIPETUPOBATD MTOTyYE€HHBIE PE3YIbTATHI.

3.3|Baaaern:

3.3.1|Bnagers MeToaMu perieHus MpodecCHoHaTbHBIX 33/1a4 Ha OCHOBE MOJIEJICH KIACCHYECKUX 3a/1a4 TCOpUH (QyHKIMHA
KOMILJIEKCHOTO ITEPEMEHHOTO0.
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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. MaTerpan u nepBooOpasHasi.

17. UnrerpansHas ¢popmyrna Kommm u cnenctsus us Hee.

18. OOpaiienue nHTerpanbHoN Teopembl Komrm.

19. Teopema JInmyBuis.

20. Ananutuyeckue ¢pyHKIMU. TeopeMa 0 eANHCTBEHHOCTH.

21. Teopema Jlopana.

22. Omnpenenenue psina Jlopana. [IpaBunbHas u rnaBHas 4actu. [I[pumepsl.
23. Hynu 1 u301upoBaHHbIe 0COObIE TOUKU aHATUTHUECKOH (QYHKIMU.

24. BolueTsl B KOHEYHBIX Toukax. Teopema o Bbiuetax. HekoTopbie ciocoObl MX BBIYMCIICHUS.
25. BelyeT B 66CKOHEUHO y1aJIeHHOU TOUKE.

26. Teopema 0 cymMMe BCeX BBIUETOB.

27. CBs3b rapMOHMYECKUX U AHATUTUYECKUX (DYHKIUH.

28. CBolCTBa rApMOHHYECKUX (PYHKIIHUI.

29. IIpeobpa3zoBanue Jlamnaca.

6.4. Kputepuu oueHuBaHus

Omnucanue nokaszareseil 1 KpUTEpUEB OLCHUBAHUS KOMIICTSHIIUH J71s1 KOHTPOJIbHOW paboThI:

B cemectpe 2 kOHTpoOJIbHBIE PabOThl. MakCUMalIbHOE KOJMYECTBO OANIOB 32 KOHTPOJBHYIO padoTy — 25 GayuioB. B koHTponbHOU
pabote 4-5 3a7aHuil, KAXKIOMY COOTBETCTBYET ONPEISICHHOE KOJIUYSCTBO OAILIOB.

Onenka "3aureHo" BeICTaBiIsIETCS 3a 15-25 Gamios, "He 3auTeHO" - MeHee 15 OamioB.

OnwucaHye nokaszareyieil 1 KpUTEpUeB OLCHUBAHKsI KOMIIETCHIIMH U1 3a4eTa:

[ponomxurenbHOCTH 3aueTa — 90 MUHYT. 3aueTHas paboTa COCTOUT M3 2-X TEOPETHYECKUX BOIPOCOB U3 CIIMCKA BOIPOCOB K 3a4ETY
U 3-X MpaKTUYECKUX 3aJaHUi U3 BAPHAHTOB KOHTPOJIbHBIX Pa0OT. 3a KaKAOe BBINOJIHEHHOE 3aJaHUEe UTOrOBOW pabOTHI CTYACHT
MOXeT MoNy4YuTh 6 OayumoB. Eciam momymeHna ogHa omuOKa, TO 3JaHUe OleHHBaeTcs 4-5 Oayuiamu, JOMyIIEeHB! JBe OMHUOKU — 2-3
Oama, ecnu A0MylieHo Oojiee ABYX OIIMOOK B 3aJaHUM -— | Oayl, €CliM CTY/ACHT HE BBIMOJHHI KaKoe-JIMOO 3a/laHie U3 UTOrOBOU
pabotel, To 3a Hero oH noayyaer 0 GamuioB. MakcumanbHOe KosnnmuecTBO OamioB 3a 3auer — 30 Oamnos. IlomyueHHble Oambl
CYMMHUPYIOTCS ¢ OajuiaMu, HaOpaHHBIMH B ceMeCTpe. 3aueT BhicTaBiseTcst oT 60 0aios.

IIpu DOABEAECHHM HWTOTOB YYUTHIBAIOTCS PE3YJIbTAThl TEKyIIeH arTtecTanuu. [loMydeHHbIE 3a TEKYLIYIO AaTTeCTAlUI0 Oalibl
CYMMHUPYIOTCSL ¢ OajlaMu, HONYYEHHBIMHM 32 Ka)KIBIH 3Tall IPH HPOXOXKAEHHH NPOMEXYTOYHOH aTrTecTaliuy, B TOM YHCIE 32
II0CeIIaeMOCTh U paboTy Ha nape (MakcumyM 10 6amos). B cymme nonyuaercst 100 6anos:

OrieHka "He 3a4TeHO" BBICTABIISETCS, €CIIM CTYACHT HaOpas MeHee 59 0aymioB (HeI0CTaTOUHBIA YPOBEHB);

Onenka "3auteno" BoicTaBisiercs 3a 60-100 GayioB

60-75 GannoB (0a30BbII YPOBEHB);

76-89 6amoB (CpeAHUil YPOBEHB);

90-100 GannoB (BBICOKHI yPOBHB).

Omnncanue noka3areseil 1 KpUTEpUEB OLICHUBAHUS KOMIIETEHIINH ISl TUIIOBOTO pacyeTa:

B cemecrpoBoii paboTe 6 3a1aHui, KaXKJOMY COOTBETCTBYET OIpeieIeHHOe KoJnyecTBO 0ayuioB (3aganusd 1,2 - 1 6am, 3ananus 3-6 -
2 bayuta). MakcrMaibHOE KOJIMYECTBO 0aioB 3a ceMecTpoByio -10.

OueHka "3auteHo" BrIcTaBiIsIeTCs 3a 7-10 Oamios, "He 3auTeHO" - MeHee 7 OalioB.

7. YHEBHO-METOJIMYECKOE I TH®OPMAIIMOHHOE OBECIHHEYHEHUE JTUCHUIIJIMHBI (MOAY JI51)

7.1. PexoMeHnyeMas quTepatypa

7.1.1. OcHOBHas1 JuTEpaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narensctBo, ron| Pecypc
JI1.1 |Cokonerko E. B. Teopuss (yHKIUA KOMIUIEKCHBIX IepeMeHHbIX. OnepanuoHHoe|CTaBponois : 3bC
HCYHUCIIeHHE: yueOHOoe mocodne Cesepo-
(https://biblioclub.ru/index.php?page=book &id=494812) KaBka3zckuii
®DenepanbHbIiT
YHUBEPCUTET
(CK®DY), 2017
JI1.2 |Anppeumena E.H. COOpHHK TMPAaKTHYECKUX paboT mo Beiciield maremaruke. Oynkunu|Mocksa : OO0 9BC
KOMIUIEKCHOr0 nepeMeHHoro. OnepanuonHoe ucuucienue: yue6Ho-|"Hayuno-
MeToIr4ecKas JIuTeparypa M3IaTEeNbCKUI
(https://znanium.com/catalog/document?id=343905) uentp MHOPA-
M", 2019
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ABTOpBI, COCTaBUTEIN 3arnaBue W3narensctBo, ron| Pecypc
JI1.3 |Ocamuuii FO.M. OyHKIUHN KOMILJIEKCHOTO MIEPEMEHHOT0. Onepanuonnoe|Mocksa : OO0 3BC
UCUHUCIIeHHe: yuyeOHOoe mocodue "HayuHo-
(https://znanium.com/catalog/document?id=344077) H31aTeIbCKUN
uentp UHOPA-
M", 2019
JI1.4 |byrpos 4. C., Bricmras matematrka B 3 T. Tom 3. B 2 ku. Kawnra 2. Pagpr. @ynakuuu|Mocksa : FOpaiit, 9BC
Huxonbckuii C. M. KOMILJIEKCHOTO IEPEMEHHOT0: YUeOHUK JJIsl BYy30B 2023

(https://urait.ru/bcode/513371)

7.1.2. JlonoiHuTeLHAS JUTEpPaTypa

ABTOPBI, COCTABHTEIH 3arnaBue UznatensctBo, rox| Pecypc
JI2.1 |Iabat b. B. BBeneHne B KOMIUIEKCHBIH aHAIN3: MOHOTpadust Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=464254) I'ocynapcTBeHHOE
H31aTeIbCTBO
¢busuko-
MaTeMaTHYEeCKON

mreparypsl, 1961

7.2. IlepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAMOHHO¥ ceTn "UHTepHer"

D1 |[eLIBRARY.RU [OnektpoHHblii pecypc] : 9nekrpoHHas Oubnuoreka / Hayu. osnextpon. ©0-ka — URL:
http://elibrary.ru/defaultx.asp

92 |Poccwuiickuii pona pyHnamenTanbHbIx ucciaenosanuii (PODOU) - opuunansubiil caift http://www.rfbr.ru/rffi /ru

33 |Hayunas siexTpoHHas Oubnnorexka. MoHorpadun, u3aaHHble B M3AarenbcTBe Poccuiickoit Akanemun EcrecTBo3Hanus
HOJIHOTEKCTOBBIN pecypc HayuHbIX U y4eOHbIX uznanuit PAE https://www.monographies.ru/

7.3 IlepeyeHb HHGOPMALIMOHHBIX TEXHOJIOTHil

7.3.1 IIporpammHoOe oGecnieyeHue

LMS Moodle

LibreOffice

7.3.2 llpodeccunonaibubie 6236l JaHHBIX H HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMBI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : mynpTuaucuumninnnapHas pedepaTuBHas 0a3za JaHHBIX /
komnanusi Thomson Reuters. — Pexxum noctyna: auis 3apeructpup. nosnbzoaresieid Yenl'Y. — TEKCT : JIEKTPOHHBIH.

2. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3za ganubix / Elsevier BV. — URL: http://www.scopus.com/. — SI3.
aHL. — PexxumM goctyna: i 3apeructpup. nonb3oateneit Yenl'V. — TeKCT : 35eKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MOAY JIST)

Jns peanuszanuy TUCHUIUIMHBI HMCIOJB3YHOTCS y4deOHBbIE ayIUTOPHH [yl NPOBEICHHS 3aHSATHH JICKIMOHHOTO THIA, 3aHATHH
CEeMHMHApPCKOT'0 THIIA, TPYMIOBBIX U WHAWBUAYAIbHBIX KOHCYJIbTALUI, TEKYIIEro KOHTPOJIS U IMPOMEXYTOUHON aTTECTAIlNH, a TaKkKe
MOMEIIEHHS JIsl CAMOCTOSATEIILHOU pabOThI.

VY4eOHBIC ayIUTOPUH YKOMIUIEKTOBAHBI CIICIHATN3HPOBAHHOW MeOENbl0 M TEXHHYECKHMH CPEACTBAMH OOYUYCHUS: IPOEKTOPOM,
9KPaHOM, MAarHUTHO-MapKEpPHOH IOCKOH, MapKepoM; C BO3MOXHOCTBIO JEMOHCTPAIMM 3JIEKTPOHHBIX MPE3EHTAlMi IpU ypOBHE
OCBELLEHUS, JOCTATOYHOM AJIsl PaOOThI C KOHCIEKTOM.

Jliist mpoBeieHUs 3aHATUH JISKIIMOHHOTO THUIIAa UMEETCS IEMOHCTPALIMOHHOE 000PYA0BaHHE: IPOCKTOP, SIKPaH.

[TomemieHust mst caMOCTOATENBHOW pPabOThl OO0Yy4aroIUMXCs OCHAIIEHBbl KOMITBIOTEPHOW TEXHHKOW C MOIKIIIOYEHHEM K CeTH
«VHTepHeT™ M 00ecieueHneM AOCTyIa B 3JIEKTPOHHYIO HH(GOPMaMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCS ITIO OCBOEHHUIO JUCHUIIJIMHBI (MOY JI5I)

[Ipu u3yyeHun 1aHHOM TUCUUIUIMHBI UCIIONB3YIOTCS JIEKIIMOHHbIE, IPAKTHUECKUE 3aHATHS U CAMOCTOATENIbHAs padoTa CTyIeHTa.
Ha nexunoHHBIX 3aHATHX MpenogaBaTesb U3IaraeT OCHOBHOE COJIEpKaHue TeM NMporpaMmsbl. [IpopaboTKy JEKIIMOHHOT0 MaTepHraia
CTYAEHTY EJaTeJbHO NMPOBOJIUTH KAaK IIOCIE KaKJIOrO 3aHATHSA, TaK U I10 3aBEPIIECHHIO TEMbl. DTO IO3BOJIUT CBS3aTh BOEIUHO
II0JIyYEHHBIE CBEJICHUS U COCTABUTD LIEJIbHYIO KapTUHY.

Ha npakTuueckux 3aHATHSAX pPAacCMAaTPUBAIOTCS OCHOBHBIE METOAbI M IPHEMbl pELIeHHs 3aJad JUCKPETHOW MaTeMaTHKH.
Pexomennyercsa mnepen KakabIM NPAaKTUYECKUM 3aHATHEM BBIIIOJHUTH JOMAlllHEE 3aJaHHe, 4TO IO03BOJIUTH JIydllle YCBOHUTH
IPEIbITYIINN MaTeprall, U U3YYUTh JEKIIMOHHBIM MaTepua 1o NpeCTOsIIeH TeMe.
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CTyzmeHTy >kelnaTeNbHO NPOSBIATh aKTUBHOE Y4acTHE HAa MPAKTUYECKUX U JIEKIMOHHBIX 3aHATUSX, 33/1aBaTh BOIPOCHI, OCKONBKY
yMeHHE OOOCHOBBIBATb CBOIO TOUKY 3PEHUS, HAXOXKICHHE KOMIPOMHCCHOTO PEHICHHS B 3THYECKU BBIAEPKAHHOM IMCKYCCHU HE
TOJIBKO Ba)KHO JJIs JIyUIlIEr0 YCBOEHUSI MaTepHaa, HO ¥ LIEHUTCS B PEAIbHOM KU3HHU.

B ciyyae mpuMmeHeHHS Npu OOYyYCHUM IHUCHUILIMHBI 3IEKTPOHHOTO OOyYeHHs, MUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
obuieHre 00yvyaroIuXxcsi M MPeroJaBareis OCYIIECTBISETCS B PEXHUME peallbHOrO BpeMeHM (OHJIalH-JIeKuuu (BeOMHAphI), YaThl,
BUJICO-KOH(EPEHIINH U Jp.) WIH OTIOKEHHOTO BPEMEHH (CHCTeMa AUCTaHIMOHHOro oOydeHHs Moodle, dopymsl, smekTpoHHAS
noyra u ap.).

Bonblrylo 4acTh BpeMeHH O0YyYalOIUecs CaMOCTOATENbHO paboTaloT ¢ yuyeOHO-MEeToauMYeCKUMH MaTepuanamu. CTyleHTbl UMEIOT
BO3MOKHOCTh KOHCYJIBTHPOBATBCSI C IIPEroJaBaTelieM IO BCEM BOMPOCAM, BO3HMKAIOMNM B XOJE CaMOCTOSITENBHON pPaboTHI
IIOCPEACTBOM 3JIEKTPOHHOM IOUYTHI, MECCEHIKEPOB, COLMANBHBIX CETEH U T.II.

Hoctyn obydaromerocst K y4eOHBIM pecypcaM B peKUMe OTI0KEHHOTO BPEMEHH, CAMOCTOSATENbHON PaboTHl OCYIIECTBISIETCS Yepes
ceTh MIHTepHET B yI0OHOM /ISl HETO MECTE, BpDEMEHU U TEMIIE.

Ilpn oOydeHMH WHBATHIOB M JIUI C OTPAHHYCHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl 3JIEKTPOHHOE OOydeHHe, AUCTaHIMOHHBIE
00pa30BaTeNbHbIC TEXHOJIOIUHU NIPEIyCMaTPUBAIOT BO3MOKHOCTD IIpHUeMa-Iepeaadn HHGOpMaluy B JOCTYIHBIX Ul HUX (opMax.
Peanmzanus TUCHMILUTHHBI C IPAMEHEHHEM JIEKTPOHHOTO 00y4YeHHs, AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH (manee — D0,
JOT) ocymecTBisiercss Ha ocHOBaHUM «llomoxeHHs 0 peanu3alMyu OCHOBHBIX U JIONOJHUTENbHBIX 00pa30BaTENbHBIX MPOrpaMM C
IPIMEHEHNEM >JIEKTPOHHOTO O0O0ydYeHHs M IUCTAaHIHOHHBIX O00pa30BaTENbHBIX TEXHONOTHH B (eJepanbHOM ToCyIapCTBEHHOM
O0PKETHOM 00pa30BaTEeIbHOM YUPEXKJEHUH BhICIIEro 00pa3oBanus «Ueass0MHCKUN rocy1apCTBEHHbINH yHUBEpcuTeT», «llonoxenus
0 TIOpAAKE 3a4eTa 0O0yJaroIIMMHCS TI0 OCHOBHBIM NPO(ECCHOHATBHBIM 00pa30BaTENHBIM MPOrpaMMaM BEICIIETO OOpa30BaHHS B
OI'BOY BO «Uenl'V» pe3ynbTaToB OCBOEHHUs B OpraHM3alMAX, OCYILECTBIIOIUX 00pa30BaTEIbHYIO JESITENbHOCTh, YUEOHBIX
IpeIMeTOB, KypCOB, TUCIUILIMH (MOIyNel), MPaKTHK, JOMONHUTEIPHBIX 00pa30BaTENbHBIX IPOTPAMM» MOCPEICTBOM IEKTPOHHOM
nH(opManuoHHO-00pazoBaTenpHoi cpeasl OI'BOY BO «Uenl'V». B uckimouutensHbIX ciydasx (popc-mMaxkop U T.OL.) IpU
peanuzanuyu obpasoBarenbHoil aesrensHocTd ¢ npumeHeHueM D0, JJOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOJSIIUE B IIEpEYEHb
9JIEKTPOHHOM MH(POPMALIMOHHO-00Pa30BATENBHON CPEbI.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCHUIIJIMHBI OBYYAIOIIUMUCA C THBAJITMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMM 3/10POBbA

OcBoeHHE TUCLHUNIMHBL HHBAIUIAMU U JIUIAMH C OIPAHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbsI OCYILECTBIAETCS C UCIIOJIb30BaHUEM
CIEIMANbHBIX TEXHWYECKUX CPENCTB M ACCHUCTHUBHBIX HMH(GOPMAIMOHHBIX TEXHOJOIHH, MPEeROoCTaBIseMBIX PecypcHbIM ydeOHO-
METOJMYECKAM IIEHTPOM I10 OOYYEHHIO MHBAIMIOB U JIMI C OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 370poBbs Yen['Y mo 3ampocy
o0yuaromerocs.

1. MOGI/IH])H])IC CIICHUAJIBHBIC TEXHUYCCKUE CpEeACTBA /I JIMI C HapyYHICHUAMU 3pPCHUSA: HOpTaTPIBHbIﬁ KOMIIBIOTEp C
BBOJIOM/BBIBOZIOM InpudToM Bpaiins ¢ cuarezatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ IIPOrpaMMHON 9KPaHHOTO JTOCTYIIa
NVDA; 51eKTpOHHBIE YBENWYUTEIM IS YIAJIEHHOTO INPOCMOTPA; BUICOYBENIWYUTENIM MOPTAaTUBHBIE; Tudioruieep, IUppPOBLIE
JTUKTO(DOHBI.

2. Mo0OunbHble cHenuaabHble TEXHUYECKUE CPEeACTBa AU JIMI] C HApYIIEHUSMH CIyXa: CUCTeMa CBOOOIHOTO 3BYKOBOIO IOJS CO
BCTPOGHHOW coBMecTHMMOCThI0 ¢ FM-ycrpoiictBamu; panuokiaccel «Coner-PCM» ¢ mepemaTdynkoM, 3ayIIHBIM HHIYKTOPOM M
UHIYKIMOHHON IeTiel; cucreMa MHGOPMAIMOHHAs A ciabocnplmamux nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKyMEHT-KaMepa; MporpaMMHUpyeMbIe CITyXOBBIE alapaTbl HHAUBUAYaIbHOTO ITOJIH30BAHHSI.

3. AccuctuBHble UH()OPMAIIMOHHBIE TEXHOJOTUH: NPOTrpaMMHOE OOECIeYeHHe HSKPaHHOro IOcTyma c¢ cuHTe3oM peun NVDA;
IIPOTPaMMBI SKPAaHHOTO YBEITMUEHHUS; TPOTPAMMBI PEYEBOI0 CHHTE3a JIII KOMITBIOTEPOB U HOYTOYKOB; ITPOTPAMMBI PEYEBOI0 CHHTE3a
JUIsi MOOMJIBHBIX YCTPOMCTB; 9KpaHHas KIIaBUATYpPa; IKpaHHAS JIyTna.

Ipu HeoOXomuMocTH Uil OOYYAIOMIMXCS C HapyMIEHHSMH 3peHHs Ha pabouMx MecTax Uil MPOBEICHUS NPAaKTHYECKUX HWIN
J1a00paTOPHBIX 3aHATUH YCTaHABIMBAETCS CIEIUAIbHOE NpOrpaMMHOE obecneueHue (mporpamma pedeBoi HaBurauu NVDA,
pedeBble CUHTE3aTOPbL, IKPAHHBIE JIYIIbL).

B yueOuble ayautopum oOecrneynBaeTcsi OCCHPENSITCTBEHHBIH JOCTYN s OOYYAaIOLIMXCS HMHBAJIMAOB M OOydarolluxcs C
OIpaHUYEHHbIMU BO3MOXXHOCTSAMH 3[0pOBbsi. B kaxgoll aymuropuu, rae oOy4yaroTCs HHBAIMAbI U JHMLIA C OIPAaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI, IIPEAYyCMATPUBAETCSI COOTBETCTBYIOIIEE KOTMUYECTBO MECT IS OOYYAIOIIMXCS C yYeTOM HapyIIeHUH UX
3/10POBb4.

i1 ocBOGHMS OUCLUIUIMHBI WMHBAJIUAAM M JIMIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSAMH 370pPOBbSI IPEAOCTaBISIETCS AOCTYN K
[eYaTHbIM UCTOYHMKAM, UMEIOIUMCS B HayuHOl 6ubmuorexe Yenl'V, ¢ moMomibio crienMalbHbIX TEXHUYECKUX CPEJCTB; JOCTYI K
JIEKTPOHHBIM HMCTOYHHMKAM, IPEICTABICHHBIM B (popMe SIEKTPOHHOTO AOKyMeHTa B (oHIe HayuHoi OmbOmmorexn YenlY wmm
JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX, C IOMOILBIO CIEHUANbHBIX TEXHUYECKUX U IPOrPaMMHBIX CpPEICTB (pabouee MecTo ULt
HE3pslUero MoJb30BaTellsl C MPOTPaMMHBIM O0ECleueHHeM 3KpaHHOro JocTyna ¢ cuHTe3oM peun NVDA, paboyee mecto ¢
KOMIIBIOTEPHBIM POJLIEpPOM U KIaBuaTypoit Clevy ¢ 0oibIIMMY KHOIIKAMU U C Pa3/essoleil KIaBUIIY HAKJIaAKOoM).
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YuebHO-MeToAnYeCKHe MaTepuaibl Ul 00Y4alOIUXCsl U3 YHMCIa UHBAIUAOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbS
MIPEIOCTABISIOTCS B (hOpMax, afaNTHPOBAHHBIX K OTPaHHYCHHSIM HX 3I0POBbS M BOCIIPUATHS HHPOPMALIUH:

Jlnst nun ¢ HapyIICHUSIMU 3PEHMS:

- B TICYaTHOH (hopMe YBETHMUCHHBIM MIPHPTOM,

- B hOpME IIEKTPOHHOTO AOKYMEHTA,

- B hopme aymuodaiina,

- B Ie4aTHoH dopme mpudrom bpaiins.

Jlist i ¢ HapyUIeHUsIMH CITyXa:

- B eyaTHoi dopme,

- B )OpME 3IIEKTPOHHOTIO JOKYMEHTA.

Jns au1 ¢ HapyIIeHUsIMH OIIOPHO-JIBUTaTeILHOTO ammnapara:

- B IeyaTHO opme,

- B (hOpMe IIEKTPOHHOTO AOKYMEHTA,

- B hopme aynunodaiina.

JlaHHBIH TIepedeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA 00YYarOIIIXCsl.

JU1sl THBAIKUOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbsI OCBOCHUE AUCLUILIMHBL MOXKET ObITh YaCTUYHO WX IOJHOCTBIO
OCYIIECTBIICHO C UCIIOJIb30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ITpu npoBeaeHUU MPOLIEAYPHL OLIEHUBAHUS PE3YJILTATOB O0YUEHUs] MHBAIUIOB U JIULl C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 310POBbS
[0 JUCHMIUINHE 00ECHEeYNBACTCsl BBIIONHEHUE CIEAYIOIINX JOMOIHUTENbHBIX TpeOOBaHMH B 3aBUCHMOCTH OT MHAWBHUIYAJIBHBIX
oco0eHHOCTeH, 00yyaromuXxcs:

a) mocTymnHas GpopMa IpeoCTaBIeHI HHCTPYKLH II0 TOPSIIKY IPOBEACHHUS MPOLEAYPHI OLleHUBaHuUs (YCTHO, B TUCEMEHHOI (hopme,
B IMCbMEHHOM (opme mpudrom Bpaiiis, ycTHO ¢ UCIIOIB30BAHUEM YCIYT CYPIOIEPEBOAULKA);

0) moctymHas (opma NpenoCTaBICHHs 3aJaHWH OIIEHOYHBIX CpelcTB (B meyatHOi dopme, B medyaTtHOH (opMe yBETMYSHHBIM
mpudToM, B nedatHol Qopme mpudpTom bpaitng, B dopMe UIEKTPOHHOTO AOKYMEHTA, 3aJaHUs 3aUUTHIBAIOTCS ACCHUCTEHTOM,
3aaHusI IPEIOCTABIIAIOTCS C UCTIONB30BAaHUEM CYPIONIEPEBOIA);

B) J0CTynHas (opMa MpeAOCTaBICHUs OTBETOB Ha 3ajaHus (MMChbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpPE, MHUCbMEHHO
mpudrom bpaiiis, ¢ HcoNb30BaHHEM YCIYT aCCUCTEHTA, YCTHO).

ITpu npoBeaeHNN MpOLEAYPHl OLIEHUBAHUS PE3YJILTATOB 00YUEHHsS MHBAIUIOB U JIML ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSAMH 310POBbS
[IPeTyCMaTPHUBAETCS MICTIOIB30BAHNE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX MM B CBSI3M C MX WHIMBHAYaJbHBIMH OCOOCHHOCTSIMH.
OT1u cpencrBa MoOryT ObITh mpepocraBieHbl YenlY MM MOTyT MCHONIB30BaThesl COOCTBEHHBIE TeXHHYecKue cpencrsa. Ilpu
HEOOXOANMOCTH WHBAJHMIAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS NIPEIOCTABISIETCS JOTIOIHUTEIBHOE BPEMs IS
HOATOTOBKY OTBETa Ha 3aJaHusl, IPOLEAypa OLEHUBAHUS PE3yIbTaTOB 00yUYEHUs O AUCHUILIMHE MOXET IPOBOJUTHCA B HECKONBKO
9TaIoB.

ITpoBenenue mpoueaypsl OLEHUBAHMS PE3yJIbTATOB OOY4EHHS WHBAJIMJIOB U JIMI| C OIPAHUYCHHBIMH BO3MOXKHOCTSMH 370pPOBbS
JOIYCKaeTCs C UCTIONb30BaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHHA.

© ®I'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




MUHOBPHAYKHM POCCHUA
\)} denepanpHOE rocyIapcTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE
@ YUpEeXIAEHHE BBICIIEr0 00pa3oBaHus

«Yensounackuit rocynapersennsiil yausepcure» (PI'EOY BO «Henl'Yy)

Pabouast mporpamma nucouIuinHEL " Teopust GyHKINH KOMITIEKCHOTO IIEPEMEHHOr0" 10 HAIPABJICHHIO IT0JITOTOBKU
(cnenmansrocTH) 03.03.03 "Pagnodusuka" HanpasneHHOCTH (Ipodmito) TeneKoMMYHHKAIMOHHBIE CHCTEMBI H cTp. 12
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Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 08 ot 25.01.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenanneM kadgeapbl MATEMATHYECKOI0 AHAJIN3A

[Iporokon 3acenanust Ne 07 ot 23.01.2024

3aBenytomuii kadenpoi COIJIAaCOBaHO B.E. ®enopos

ABTOD (COCTaBUTEID) A.B. ITanoB
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