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YUYpEXICHHUE BBICIIETO 00pa30BaHUsL

MHWHOBPHAVYKH POCCHUHU
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Pabouas nporpamma nucuntuinasl "Teopus GpyHKINN KOMIUIEKCHOTO IIEPEMEHHOT0" 110 HAIPaBICHUIO TOATOTOBKH
(cnenmansHocTH) 24.03.03 "BayumicTrka U THApOa’pogMHAMUKA" HallpaBleHHOCTH (npo¢mmo) bammictrnka n cTp. 3
rugpoaspoarHamuka ®I'bOY BO «Henl'V»

1. HEJIX OCBOEHUSA JUCHUIIJINHbI

L[e.]'[b JUCHUIUIMHBI — HU3JIOKHUTH OCHOBBI KOMIIJICKCHOI'O aHaJIn3a Ha COBPEMEHHOM S3BIKC U B JOCTATOYHO ITOJTHOM 00BEMeE.

3agagamMu N3YUYCHUSA TUCHUIIINHBI ABJIAIOTCA:

. O3HaKOMJICHHE CTYAEHTOB C OCHOBHBIMH IOHATHSIMH M METOJaM{ TeOpHH (QYHKIHMH KOMIUIEKCHOTO MEPEMEHHOTO.
. OBnajieHre pa3IMYHBIMU METOJAMHU PELICHUs NPaKTHYECKHX 3a/ad.

. Hcnonb3oBanne MpuOOPETEHHBIX TEOPETUUECKUX 3HAHWH M NMPAKTHYECKUX HABBIKOB JUIS pEeIeHUs (Gr3HuecKux
3a1ad.

Pe3yJ'H>TaTBI o6yqu1/1;1 10 TUCHUILUIMHE HAIPaBJICHBI HA JOCTHXKCHUE NHIUKATOPOB:

OIIK-1.1. 3HaTh TEOPHUIO U OCHOBHBIC 3aKOHBI B 00JIACTH €CTECTBCHHOHAYYHBIX U OOLICHH)KEHEPHBIX JUCIUTLIHH.

OI1K-1.2. YMeTh IPUMEHSTh METO/Ibl MATEMaTHYECKOTO aHAIN3a ¥ MOJICITUPOBAHNUS B MPO(ECCUOHATBHON JIESTEILHOCTH.

OIIK-1.3. YMeTh NPUMEHATh METO/IbI TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO HCCIIEI0BaHUS B IPO(PECCUOHAIBHOM
JeATEeIbHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huxin (pazgen) OINOIL: b1.0.06

2.1 TpeGoBaHus K NpeJBapUTEIbHOIl MOATOTOBKE 00yYalOLIerocs:

HJ’IH YCIICITHOI'0 YCBOCHUA TUCITHUITIMHBI HeO6XO,I[I/IMI)I 3HaHWA, IIOJTY4YCHHBIC B CpeﬂHEﬁ IIKOJIC U B ITPOLCCCE U3YUCHHUA
JUCHUIIINH:

MarteMaTHyeCcKHii aHaJIN3

Jluneiinas anredpa

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHE TAHHOH TUCHUILIMHBI (MOAY 1) HEOOXO0AUMO KAK
npealecTByloLLee:

IlonsTHs U MeTOABI U3 KypcCa «Teopus (I)yHKHI/II‘/‘I KOMIUIEKCHOI'O MEPEMEHHOT0» SABJIAOTCA 6azoit JJIs1 OCBOCHUA JUCHUILINH

Mertoap! MaTeMaTHYECKOH (U3UKU

3. KOMIETEHLAY OB YYAOIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLHMILTAHBI
(MOJTYJIST)

OIIK-1: Cnoco0eH NpUMEeHSITh eCTeCTBEHHOHAYYHbIE H 00IenHKeHePHbIe 3HAHUSI, MeTOAbI MATEMATHYECKOT0
aHaJIN3a U MOJIEJUPOBAHMS, TEOPETHYECKOT0 H IKCIEPHMEHTAIBLHOT0 HCCIeA0BAHUS B PO ecCHOHATBLHOI
e TeJIbHOCTH

3HaTh:

OCHOBHBIC INOHATUA U METOABI TCOPHUU q)yHKLlI/If/’I KOMIUIEKCHOI'O IICPEMEHHOT'O

YMeTh:

pewaTh 3a1a4u, GOpMyJIUpyEMbIE B paMKax TEOpUH GYHKIUH KOMIUIEKCHOTO MEPEMEHHOTO

Baagern:

HaBbIKaMH HUCIIOJIb30BaAHHA OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB TCOPUHU beHKHI/II/I KOMIUIEKCHOT'O IEPEMEHHOT'O U1 PCIICHUA 3a1a4
HpOd)ECCHOHaHBHOﬁ JACATCIIbHOCTH.

B pe3yibTaTe 0CBOEHMA AMCUMIIIMHBI 00Y4AIOIIMIACH 10/KeH

3.1| 3narh:

3.1.1| ocHOBHBIE MOHATHS U TEOPEMBI TEOPHU (HYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO.

3.2| Ymers:

3.2.1| co3maBaTh MaTeMaTHIECKHE MOJIEIH TUIIOBEIX MPO(hEeCCHOHANBHBIX 33/1a4; HHTEPIIPETHPOBATh MOTyYCHHbIE
pE3yNbTaTHI.

3.2.2

3.3| Baagern:
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(cenmanbrocTH) 24.03.03 "bannucTrika U rHapoaspoarMHaMuKa" HanpaBieHHOCTH (poduiiro) bammuctuka u crp. 4
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3.3.1 | BIajieTh HaBBIKAMH WCIIOJIb30BAHMS OCHOBHBIX MOHATHH, 3aKOHOB TEOPUH (PYHKIIUH KOMILUIEKCHOTO
TIEPEMEHHOTO ISl pelleHHs 3a7a4d IPo(PecCHOHATBLHON NesTeIbHOCTH
4. OFbEM JUCIHUIIJIMHBI (MOAY JIS)
OOwas TpyaoeMKocTb 23ET
YacoB 1o yueOHOMY IUIaHy : 72 Bunsl koHTpONsS B ceMecTpax:
B TOM YHUCIIE
ayAUTOPHBIE 3aHITHS 36 3a4ersl 4
camMocCTosATeNbHas paboTa 35,8
KOHTaKTHas pabora: 36,2
HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIST)
Kon HaumeHnoBaHue pa3jieioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlurepartypa
3aHATH p / Kype
Pa3gen 1. Teopusi pyHkuuii KOMNJIEKCHOr0 NEPeMEHHOI0
1.1 Kommnekchslie uncna /Jlex/ 4 JIT.1 J11.2J12.1
2.2
212233
1.2 OyHKITNH KOMIUICKCHON TTepeMeHHoi1 /JIex/ 4 JI1.1 J11.2J12.1
J12.2
2102233
1.3 Kondopmusie otoOpaxkenus /Jlek/ 4 JI1.1 J11.2J12.1
J12.2
212233
1.4 Wnterpan Komwu /JIex/ 4 JI1.1 J11.2J12.1
2.2
212233
1.5 AHnanutudeckue GyHKuu u psinst Jlopana /Jlex/ 4 JI1.1 JI1.2J12.1
2.2
2102233
1.6 Orpenenenre KOMIUIEKCHBIX YHCEN U OTepalliyl HaJl HUMH, 4 JI1.1 J11.2J12.1
reomeTpudeckas uHTeprperanus. JleiicTBuTenbHas 1 MHUMas 4acTH, JI2.2
MOJyJb, apTyMEHT, TTIaBHOE 3HaueHue aprymenTa /I1p/ 313233
1.7 Tpuronomerpudeckas 1 nmoxkasaTeiabHas GOPMbI KOMIDIEKCHOTO YHCIIA. 4 JIT.1 J11.2J12.1
Bo3Benenue B crenens. M3Bneuenne KOpHs n-0il CTENEeHU U3 J12.2
KoMInIekcHoro uncia /I1p/ 313233
1.8 3anaHne KPUBBIX U 00JacTelf Ha KOMITIEKCHOI ITOCKOCTH € TIOMOIIBIO 4 JI1.1 J11.2J12.1
HEepaBeHCTB U yYpaBHEHHUI U oOpatHast 3aga4a /I1p/ 2.2
2102233
1.9 DneMeHTapHble QYHKIMH KOMIUICKCHO# nepemenHoi /T1p/ 4 JI1.1 J11.2J12.1
J12.2
212233
1.10 |Haxoxzaenue o6pa3oB KpUBBIX U o0OnacTeil mpu 1eHCTBUN TUHEHHOMH, 4 JI1.1 J11.2J12.1
00paTHOM, CTENIEHHOM U IKITOHEHIMATbHON QyHKIusMu /TIp/ 2.2
212233
1.11 MOHOTEHHOCTh ¥ TOIOMOPPHOCTH QyHKIMH. Y croBust Komm- 4 JIT.1 JI1.2J12.1
Pumana /TIp/ 2.2
2102233
1.12 | IpobHo-muHeliHas GyHKIws, ee cBoricTa /I1p/ 4 JI1.1 J11.2J12.1
J12.2
212233
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1.13

WuTerpuposanue GyHKIMIT KOMITIEKCHOH IepeMeHHON. IHTerpanbHas 4 1 JI1.1 JI1.2J12.1
teopema Komwu /IIp/ J12.2
013233

1.14

Wuterpanpnas gopmyna Komu. Konrponsaas pabora Nel /TIp/ 4 3 JI1.1 J11.2J12.1
J12.2
3102233

Paznoxenue gynkuu B psaast Teitnopa u Jlopana /IIp/ 4 1 JI1.1 J11.2J12.1
J12.2
012233

1.16

Haxoxnernne obmactu cxoaumoctu /IIp/ 4 1 JI1.1 J11.2J12.1
2.2
5132033

Oco0ble ToukH aHamuTHYecKoH (yrkim /TTp/ 4 1 JIL.1 J11.2J12.1
J12.2
5102233

1.18

Brruets! B oco6bix Toukax /IIp/ 4 1 JI1.1 J11.2J12.1
J12.2
012233

1.19

[Ipeodpaszopanue Jlamnaca. KortponbHas padota Ne2 /TIp/ 4 2 JIL.1 J11.2J12.1
2.2
5109233

1.20

IToaroToBKa K KOHTPOJIBHBIM PabOTaM, BHITIOJTHEHUE THIIOBOTO 4 35,8 JIT.1JI1.2J12.1
pacuera /Cp/ J12.2
313233

Pa3gen 2. Mnasi KOHTaKTHas padora

2.1

VHnuBuayansHble KOHCYIBTAINY, TeKyIHit KoHTpoib /MKP/ 4 0,2 JI1.1 J11.2J12.1
J12.2
5132233

6. POHJI OUEHOYHBIX CPEJACTB

6.1. Hepeqem, BU/I0B OLI€CHOYHBIX CPE/ICTB

1. Tunosoii pacuer
2. KonTponbHas paborta
3. Bonpocsl k 3auery

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUA M MHbIE MATEPHAJIBI VI TeKYIIeil aTTecTanuu

TunoBsIe KOHTPOJIBEHBIE 33JaHHS BKITIOYAIOT B CE0s1 KOHTPOJIBHBIC PA0OTHI M THIIOBOH pacdeT 1mo teMam: «I onomopdHbIe
¢yHKIIIMY, «BEraeTs. [IpuMepHbIe BAapHaHTH KOHTPOJIBHBIX pa00T M THIIOBOTO PAacdeTa IMPIIararoTcs.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOM(DKyTO‘-[HOﬁ aTrTrecTalumn

ITepeueHb BONIPOCOB K 3a4€Ty

XN kW —

11.
12.
13.
14.
15.
16.

AnreOpandeckas CTPYKTypa MHOKECTBA KOMIUIEKCHBIX uHcen.JIoqMHOKECTBA MHOXKECTBA KOMIUIEKCHBIX UHCEL.
I'eomerpudeckue nHTEpHpeTanyuy MHOXKecTBa C.

UYucnosele NOCIEA0BATENBHOCTH. YHCIOBBIE PSIBL

IIpenen u HempepbIBHOCTH (DYHKIUHM KOMILIEKCHON NEpeMEHHOMN.

I'moGanpHBIE CBOMCTBA HEMPEPHIBHEIX (YHKIIHH.

PaBHOMEpHas cXOMUMOCTH (PYHKIMOHAIBHBIX PSIOB.

CBoICTBa CTENEHHBIX PSIOB.

MoHnoreHHOCTb M TonoMOpdHOCTh. Ycnosust Komu-Pumana.

CBoiicTBa TOIOMOP(HBIX (YHKIHIA.

Kondopmusre otobpaxenus. OCHOBHas 3a/ada TeOpPUH KOH(QOPMHBIX OTOOpaskeHUI.
Teopema Pumana.

CpoiicTBa ApOOHO-THHEHHON (YHKIHUH.

IlonsTue puMaHOBON MOBEPXHOCTU.

OnpezneneHue UHTErpajiga Mo KOMIUIEKCHON mnepeMeHHoi. Ero ocHOBHEBIE CBOMCTBA.
WnrerpanpHas teopema Kommn.

WuTerpan u neppooOpasHasi.
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17. WnrerpansHast ¢popmyna Komrn u crnencTsust u3 Hee.

18. OO6parueHne UHTErpaabHON Teopemsl Komrn.

19. Teopema JlnyBus.

20. AnanuTtiyeckne QyHKIUU. Teopema O eMHCTBEHHOCTH.

21. Teopema Jlopana.

22. Omnpenenenne psaa Jlopana. IlpaBunbHas 1 rmaBHas yacTu. IIpuMepsl.
23. Hynmu n m3onmupoBaHHBIE 0COOBIE TOYKH aHATUTHICCKON (DYHKITHH.

24. BbrueTs! B KOHEUHBIX TOUKax. Teopema o BerdeTax. HekoTopsle CriocoOBI MX BEIYHCICHHUS.
25. Brruer B OeCKOHEYHO yIaleHHOH TOYKe.

26. Teopema 0 cymMe BCEX BBIUETOB.

27. CBsI3p TAPMOHHMYECKUX M aHAJUTHYCCKUX (YHKIIHIA.

28. CBoiicTBa TApMOHHYECKUX (DYHKITHIA.

29. [Tpeo6pazosanue Jlamnaca.

6.4. Kputepuu oneHUBaHUA

Onucanue nokasaresneil 1 KpUTEPUEB OLICHUBaHUS KOMIETCHIUH Ul KOHTPOJIbHON paboThI:

B cemectpe 2 kKOHTpOJBHBIE pabOTEL. MakCHMaIbHOE KOJIMIECTBO 0aJIOB 32 KOHTPOJIBHYIO paboTty — 25 Gamros. B
KOHTPOJIBHOI paboTe 4-5 3a1aHuii, KaXJ0My COOTBETCTBYET ONIPEAEICHHOE KOTHIeCTBO OayuroB. OneHka "3a4TeHo"
BBICTaBJIsAeTCS 3a 15-25 OannoBs, "He 3auTeHo"” - MeHee 15 0aIoB.

OmnmcaHne nokasaTenel 1 KpUTepHeB OIICHUBAHMS KOMIIETCHITNH IS 3a4eTa:

IMporomxurensHOCTH 3auera — 90 MUHYT. 3aueTHas pabOTa COCTOUT U3 2-X TEOPETHUECKUX BOIPOCOB U3 CIICKA BOIPOCOB K
3a4eTy U 3-X MPAaKTHYECKHX 3aJJaHUH 13 BAPHAHTOB KOHTPOJILHBIX PabOT. 3a Ka)J0e BBIIIOJHEHHOE 331aHHE UTOTOBOM
paboTHI CTYIEHT MOKET NOIYJUTh 6 6ayuioB. Ecin momymieHa oqHa ommoOKa, TO 3JaHue OlleHUBaeTcs 4-5 Gaiamu,
JIOIYIIIEHBI IBE OINOKH — 2-3 6asia, eciy IOIYIIeHO 0oJIee IBYX OIIMOOK B 3aJaHUH -— | Oa, ecin CTYICHT He BBITOIHAT
Kakoe-Tu0o 3alaHie U3 UTOTOBOM paboThl, TO 3a HEro oH noiydaer (0 6amoB. MakcuManbHOE KOJHMUYECTBO OaJJIOB 32 3a4eT —
30 6amnoB. [TomydeHHbIe GaIbl CyMMHUPYIOTCS ¢ OaiaMu, HaOpaHHBIMU B ceMecTpe. 3aueT BhICTaBisiercs oT 60 6amios.
ITpn motBeIeHNH UTOTOB YIUTHIBAIOTCS PE3YNIBTATHI TEKYIIeH aTTecTaniy. [1oTydeHHbIE 32 TEKYIIYIO aTTECTAIINIO OaIThI
CYMMHPYIOTCS ¢ OaIaMu, IOTy4€HHBIMH 33 KaXKIBIH 3TAl IIPU MPOXOKACHUN IPOMEXKYTOTHON aTTECTalllH, B TOM YHCIE 3a
MoCeIaeMocTh U paboTy Ha nape (MakcumyM 10 6amioB). B cymme nonydaercs 100 6amnos:

OreHka "He 3a4TeHO" BBICTABIIACTCS, €CIIH CTYISHT HaOpai MeHee 59 6ayuroB (HEAOCTaTOUHBII YPOBEHB);

Ouenka "3aureno" BeicTaBisieTcs 3a 60-100 6ammoB

60-75 6amnoB (6a30BbIil ypOBEHD);

76-89 6amnoB (cpeaHU YPOBEHB);

90-100 6a10B (BBICOKHIT YPOBHB).

OmnwcaHue moKaszaTesel 1 KpUTEPUEB OLICHUBAHHS KOMIICTCHIIUH AJIsI THIIOBOTO pacyera:

B cemecTpoBoii paboTe 6 3a1aHuii, KAKIOMY COOTBETCTBYET OIPEACICHHOE KOJUIeCTBO OaiuioB (3amanus 1,2 - 1 6amn,
3aganus 3-6 - 2 6amna). MakcuManbHOE KOJHMUYECTBO OAIIOB 3a ceMecTpoByio -10.

Orienka "3aureHo" BeIcTaBsieTcd 3a 7-10 Oamnos, "He 3auTeHo" - MeHee 7 0allIoB.

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi JinTeparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTODEIL, 3arnaBue WzpatensctBo, | Pecypc
JI1.1 |ITanteneesB A. B., Teopust pyHKIMI KOMIUIEKCHOTO NIEPEMEHHOT0 U onepanioHHoe | CaHKT- 9BC
Sxumona A. C. UCYHCIIEHHE B IPUMeEpax U 3a7adax IMerepOypr :
(https://e.lanbook.com/book/212138) Jlans, 2022
JI1.2 |IlonoBunkun E.C. Teopust GyHKIHIT KOMITIEKCHOTO MEPEMEHHOTO: YIeOHUK Mocksa : OO0 OBC
(https://znanium.ru/catalog/document?id=472478) "Hayuno-
HM31aTCIbCKUIA
uentp UHOPA-
M", 2026

7.1.2. lonoJaHUTEIbHAS JIHTEpaTypa

ABTOpBI, 3arnaBue W3naTenbCcTBO, Pecypc
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@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma gucrumuinabl "Teopust GQYHKIMH KOMILICKCHOTO TIEPEMEHHOTO" TI0 HANPaBICHUIO OTOTOBKH
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ruapoasporuHamuka PI'bOY BO «Uenl'Y»

ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Aunpenmesa E.H. COOpHUK NMPAaKTHYECKHUX PAadOT MO BBICIIEH MaTeMaTHKe. Mocksa : OO0 9BC
DyHKIMN KOMIUIEKCHOTO NepeMeHHOro. OnepanuoHHoe "Hay4no-
UCYHCIICHHE: y4eOHO-METOINYeCKast JINTepaTypa W3/1aTeNIbCKUI
(https://znanium.com/catalog/document?id=343905) neatp MHOPA-
M", 2019
JI12.2 | Ocamumii FO.M. DyHKIMH KOMIUIEKCHOTO NepeMeHHOro. OnepanuoHHoe Mockaa : OO0 3bC
UCUHUCIIEHHE: yueOHOe mocodue "Hayuno-
(https://znanium.com/catalog/document?id=344077) M3JaTeIbCKUI
uentp UHOPA-
M", 2019

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceT "UHTepHeT"

91 |eLIBRARY.RU [DnexTpoHHSIi pecypc] : anekTpoHHast 6ubnuoteka / Hayu. anexrpos. 6-ka — URL:
http://elibrary.ru/defaultx.asp

92 | Poccuiickuit oun pynaamMeHTanbHbIX uccnenoBanuii (PODU) - opunmanbheiii cait http:/www.rfbr.ru/rffi /ru

33 |HayuHnas anektpoHHas Oubnnoreka. Moxorpaduy, H3faHHbIe B M3aTeNbCTBEe Poccuiickoii Akanemun
EcrecTBO3HAHNS MOTHOTEKCTOBBIH pecypc HAYIHBIX U y4eOHBIX m3nanuid PAE https://www.monographies.ru/

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IlporpammHoOe obecnieyeHune

LMS Moodle

Adobe Reader

OpenOffice

7.3.2 lIpodeccuonasibHbIe 6a3bl JAHHBIX U HHGOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynsTHANCHHMIUITHHAPHAS pedepaTrBHas 6a3a
naHHbIX / koMmaHus Thomson Reuters. — Pexxum goctyma: st 3apeructpup. nosib3osarteneit Yenl'Y. — Tekcr :
JJIEKTPOHHBIN.

2. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a manubIX / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — PexuM nocryna: i 3apeructpup. nons3osatenei Yenl'V. — TekcT : 20eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOJY JISA)

Jlis peanm3ariiy ANCIUTUINHEI MCTIOIB3YIOTCS yIeOHBIC ayTUTOPHH JJIS IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH
CEMUHAPCKOTO TUIIA, TPYIIIOBLIX M HHAWBUAYAIbHBIX KOHCYJIbTALUN, TEKYILEr0 KOHTPOJIA U IPOMEKYTOUHOM aTTeCTalluy, a
TaK’Ke MMOMEILEHUS Ul CAMOCTOSTENbHON paboThI.

Y4eOHbIe ayTUTOPUH YKOMILIEKTOBAHBI CIIENIUAIN3HPOBAHHON MeOEbi0 U TEXHUUECKUMU CPECTBAMU 00ydIeHHS:
IIPOEKTOPOM, 3KPAHOM, MATHUTHO-MapPKEPHOM JIOCKOH, MAPKEPOM; € BO3MOKHOCTBIO JIEMOHCTPALIUH JIEKTPOHHBIX
Mpe3eHTANNI IPH YPOBHE OCBEIIECHHS, TOCTATOYHOM JJISI PA0OTHI C KOHCIIEKTOM.

JIst ipoBeieHHs 3aHATHH JICKIIMOHHOTO THITA UMEETCS JICMOHCTPAIMOHHOE 000pYIOBaHHE: TIPOCKTOP, IKPaH.

IToMemeHust 111 CaMOCTOSTENBHOM PabOTHI 00YJAIONIMXCSl OCHAIIECHBI KOMITBIOTEPHOI TEXHHUKOH ¢ IMOIKITIOUCHUEM K CEeTH
«MHTepHeT» M 00ecIeueHNeM I0CTYIIA B AJIEKTPOHHYI0 HH(DOPMAIMOHHO-00pa30BaTENIFHYIO Cpely YHHBEPCHUTETA.

9. METOIUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

[Mpu n3ydeHnn qaHHOW TUCIUILIMHBI HCIOIB3YIOTCS JICKIIHOHHBIC, MPAKTHYCCKUE 3aHATH U CAMOCTOSITENTbHAS paboTa
CTYIEHTA.

Ha 7exIMoHHbIX 3aHATHAX MPEroiaBaTellb H3JIaraeT OCHOBHOE CoJIepikaHKe TeM IporpaMmsl. [TpopaboTky TeKIMOHHOTO
MaTepHalia CTYIEHTY JKeJIaTebHO MPOBOJUTD KaK MOCie KaX0TO 3aHATHS, TaK U 0 3aBEPIICHUIO TEMbL. DTO MO3BOJIUT
CBA3aTh BOEAWHO IOJYyYECHHBIE CBEICHUSA U COCTABUTH LIEIbHYIO KAPTHHY.

Ha npakTuueckux 3aHATUAX PACCMATPUBAIOTCA OCHOBHBIE METO/IBI U IIPUEMBI PELLICHNUS 3a1a4 JUCKPETHON MaTEMaTUKU.
PexkoMenayercs nepen KaxapIM IPaKTHUECKUM 3aHATUEM BBIIIOJIHUTH IOMAIIHEE 3aJJaHU€e, YTO O3BOJIUTS JIy4Ille YCBOUTh
NpeabIAYIIMN MaTepral, 1 U3ydUTh JIEKIMOHHBIN MaTepual o npeacrosuiei TeMe. CTyAeHTY XKelnaTebHO MPOSBIATH
AKTHBHOE YJacTHE Ha NIPAKTUIECKHX U JICKIMOHHBIX 3aHATHAX, 33/1aBaTh BOMPOCH, TOCKOJIEKY YMEHIE 000CHOBEIBATE CBOIO
TOUKY 3pEHUS, HAX0XKJEHUE KOMIIPOMHCCHOIO PELLICHUS B 3TUYECKH BBIIEPKAHHON JUCKYCCUU HE TOJIBKO BaXKHO IS
JIy4ILIEro YCBOSHMsI MaTepuaa, HO U LICHUTCS B pealbHOM JKHU3HH.

B ciyuae npuMeHeHus Tpr 00YdeHUH AUCIUTUTHHEL SJICKTPOHHOTO O0YYCHS, TUCTAaHIMOHHBIX 00pa30BaTEIbHBIX
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TEXHOJIOTHH OOIIeHHE 00YIarOIUXCsI ¥ TPEHOAaBATENS OCYIIECTBISIETCS B PEKUME PEATFHOTO BPEMEHH (OHIANH-JIEeKIN
(BeOuHApHI), YaThl, BUACO-KOH(PEPESHIUH U JIP.) WU OTJIOKEHHOTO BpeMeHH (CucTeMa AUCTaHIUOHHOTO 00ydeHus Moodle,
(hOpyMBI, HIIEKTPOHHAS TI0YTA U JIP.).

Borbiryro yacTs BpeMeHH 00yJaroniuecs CaMoCTOSTENbHO PaboTAIOT ¢ yaeOHO-METOANIECKIMH MaTepranaMu. CTyIeHTHI
MMEIOT BO3MOKHOCTh KOHCYJIBTHPOBATHCS € TPETIOAaBaATENIEM IT0 BCEM BOIPOCaM, BOSHHUKAIOIIUM B XOJE€ CAMOCTOSTEIbHON
paboTHI MOCPEICTBOM JIEKTPOHHOM MOYTHI, MECCEHIKEPOB, COLIMAJIbHBIX CETeH U T.I1.

Joctyn oOydaromierocst K y4eOHBIM pecypcaM B peXXUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSTEITbHON paboTHI
OCYIIECTBIISETCS Yepe3 ceTh MIHTepHeT B yIOOHOM IS HEro MeCTe, BpeMEHH U TEMITE.

[Tpu oOyueHnH UHBATUIOB U JIUL C OTPAaHUUYEHHBIMHA BO3MOXHOCTSMU 340POBBS SJIEKTPOHHOE 00yueHHe, TUCTAHIIHOHHbBIE
00pazoBaTeNbHbIC TEXHOJIOTHUH MPEIyCMaTPHBAIOT BOZMOXKHOCTH ITpUeMa-Tiepeiayd HH(POPMAIIUHU B JOCTYITHBIX JJIs HIX
(dhopmax.

Peanuzanus MTUCHMIUIMHBI C TPUMEHEHUEM JJIEKTPOHHOTO 00YUIEHUSs, TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTUH (Hamnee
— 30, A0T) ocymectBasiercss Ha ocHOBaHUU «[los0keHus 0 peanu3aluy OCHOBHBIX U JTOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
MporpamMM C IPUMEHEHHEM JJIEKTPOHHOTO 00yJeHNs U AUCTAaHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH B (heepaIbHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTEINEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKU ToCynapCTBEHHBIH
YHUBEpPCHUTETY, «I1070kKeHUs 0 mopsaKe 3aueTa 00yJalomuMICs IO OCHOBHBIM ITPO(HeCcCHOHANBHBIM 00pa30BaTeIbHBIM
mporpamMMam Boiciero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTENBHYIO AEATEIEHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYyIIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3oBaTeNbHBIX IPOTPAMM» IIOCPEACTBOM NIEKTPOHHOI HHPOpManHOHHO-00pa3oBaTensHO# cpensl PTHOY BO
«Henl'V». B uckiarouutensHbIX cnydasx (hopc-Maxkop U T.11.) P peau3aluy 00pa3oBaTeIbHOM NEsTENbHOCTH C
npumerenueM D0, JIOT MoryT NIpuMEHSITh KOMIIOHSHTBI, HE BXOJISIIHE B TIEPSUCHB dJICKTPOHHOW HHPOPMAITUOHHO-
00pa3oBaTeNBHOM CpebL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE IUCIUIUIMHBI HWHBAIHAAMH W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3IOPOBBSl OCYIIECTBIAETCA C
UCIIONIb30BAaHUEM CIEIHATbHBIX TEXHWYECKHX CPEICTB M WH(POPMALMOHHBIX TEXHOJOTHUH, IPEeJOCTaBIIeMBIX PecypcHBIM
y4e0HO-METOJUUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHUSMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMAIOHHBIEC TEXHOIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEAEHHS MPAKTUYECKUX WU
7Ta00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecredeHHe (IIporpaMMma pedeBOH HaBHIaIWy,
pedeBbIe CHHTE3aTOPH, SKPAHHbIE JIYITH).

B yueOHbple ayguTopuu obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroIUXCs C HMHBAIUAHOCTBIO K C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi HMHBAIUABl U JIUIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONIEE KOJWYECTBO MECT JUI OOYJAIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbS.

Jlis ocBOEHHs MUCHUIIMHBI MHBAIHIAM M JIHLIAM C OTPAHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMMMCcS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CHEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPENCTB K 3JEKTPOHHBIM HCTOYHHKAM, NPEICTABICHHBIM B
(hopme AIIEKTPOHHOTO JOKYMEHTa B (oHAe HaydyHOH OnbmroTekn Yenl' Y mim a1eKTPOHHO-OMOIHOTEYHBIX CHCTEMAX.
Y4ebHO-MeToAUYEeCKHEe MaTepHanbl Uil OOydaromMXCs U3 4YUCIa HHBAIUAOB M JHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSl TIPEIOCTABIAIOTCS B (hOpMaxX, aJanTHPOBAHHBIX K OTPaHWYCHHSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nH(popMaIH.

JUis MHBaNMUAOB M JHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JOPOBbSl OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCMOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpm mpoBemeHMM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEIMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOCHHOCTEH HHCTPYKIMHU O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOJXKHOCTH OTBETOB Ha 33/1aHHA (ITMCEMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, MHCBMEHHO mpudToM bpaiirs, ¢
HCIIONIb30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl HCIIOJIB30BaHUE IpefocTaBieHHbIX Yen['Y mnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. [Ipm HE0OXOIMMOCTH HWHBAIMIAAM H JIHIAM C
OTPaHWYIEHHBIMU BO3MOXHOCTSIMU 3I0POBBSI IPENOCTABISECTCS JOMOIHUTENBFHOE BpeMsl IS MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeaypa OLEHNBAHUS PE3ybTaTOB O0YUEHHUsI O AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAMOB.
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[IpumepHbIe BapuaHThl KOHTPOJIBHBIX PadOT

KoHnTtponbHas pabora Nel

Ne 3ananue Koun-Bo 6amnos
3aJlaHus
1 Beraucnuts 2
[1 . ﬁ Jlooz
2 2
2 BosBectu B cTeneHb, UCIMOb3Ys TPUTOHOMETPUUYECKYIO | 2
WM TTOKa3aTeIbHYI0 POpMY KOMIUIEKCHOTO YHCIIA, OTBET
3amucaTh B areopandeckoi popme.
1+i)°
)
3 W3Brieysb KOpeHb U3 KOMIUIEKCHOTO YKCIa U U300pa3uTh | 2
MOJTy9eHHOE MHOYKECTBO TOYCK HA KOMIUICKCHOMN
TUIOCKOCTH
/i
4 Pemuth ypaBHeHUE 2
z2-2+3(z—2)=4+3i
5 2

V4 3z
Haiiti 06pa3 MHOxecTBa <2 :{Z sargzs< 2 2<z]<3}

MIpY JEWCTBUU HA HETO CIEAYIOIUMHU (byHKuHs[MI/I
a) W=(3V3-3i)z-3-3ig) w=—iz’—6i

Muoxecrpo L ={Imz < 01—% <Rez <0}

B) W= e2iz

Kontposbnas padora Ne2

No 3ananue Kon-Bo 6amnos
3a/laHus
1 Boruucinuts nHTErpan 2
I(Re z+Imz)dz,
7 ecnu [': momanas ¢ BeplInHaMu B
toukax 0, 1, 1+2i. Hayano B Touxe 0.
2 Boruncnute uHTErpan 2
z
I v
I 5 9% ecn T —
I r
KOHTYP, N300paskeHHBIH
Ha PUCYHKE. Tl —
3 Paznoxuts ¢pyHkuuio B psin Teitnopa no creneHsm z-a. 2
Onpenenutb Kpyr CXOIUMOCTH.
e’,a=-1
4 Brruucnaute unTErpan 2
sinz
I—ggdz,C 1z]=3
2 (z-1)
5 Haiitu 06macTh cxoaquMocTu psia: 2

s

o .n oz




[IpumepHbIl BApUaHT TUIIOBOTO pacyera

. Hailitu Bce compspkeHHBIE TapMOHWYECKHME (YHKIUU I (PYHKITUH
u(x,y)=x> -y’ —xy.

. Haiitn anamutnueckyro (yHkumio f(z) mo 3amaHHOd u=Re f(z) wumm
v=Imf(z) u ycmoBuio f(0)=a: u=x®-3xy’+5x, a=i.

. Paznoxuts Qynkuuro f(z) B psax Teisopa B Touke z,. Haittu paamnyc

CXOJIMMOCTH: f(z):22+z+1+i1, z,=3.
Z_

. Paznoxute GyHKINIO B psij Jlopana o creneHsm z—1-2i.

z+1
2(z-1)
. s Gyskuuu  tg’z  HaWTH  W30JMPOBAHHBIE  OCOOLIE  TOYKH
Y OIPEJEIUTh UX THIL
(22 + 7[)2 dz

. Berauciute uHTErpan —
isin z

‘Z—/f‘:l



24.03.03 bauincruka u ruapoa’poguHamMuka, Hanpasiaennocrs (mpoduins) bauincruka u
ruapoa’poaunamuka, PIIJI Teopus pyHKUMU KOMIJIEKCHOTO NlepeMeHHOoro, 2026 r.H., ounas ¢gopma
o0yueHmusl.
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