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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma gucrumuinabl "Teopust GQYHKIMH KOMILICKCHOTO TIEPEMEHHOTO" TI0 HANPaBICHUIO OTOTOBKH
(cermanbrHOCTH) 22.03.01 "MarepuaioBeicHHE U TEXHOJIOTHH MaTepHasoB" HampaBlieHHOCTH (Tpodutto) Duznko crp. 3
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

HCJ’IB JAUCHUIUIAHBI — HU3JIOKUTHh OCHOBBI KOMIUICKCHOI'O aHaJ/In3a Ha COBPEMCHHOM SA3bIKC U B JOCTATOYHO ITOJITHOM 00BEMeE.

3agagamu HU3YyUCHUA OUCHUIIINHBI SABJISAKOTCA:

. O3HaKOMJICHHE CTYJEHTOB C OCHOBHBIMHU HMOHATHAMH M METOJaMH TEOPUH (PYHKINH KOMIUIEKCHOTO MEPEMEHHOTO.
. OBnaseHye pa3IuYHBIME METOAAMHU PEIIEHUS NMPAKTUYECKHUX 3aiad.

. Hcnonp3oBaHne MPHOOPETEHHBIX TEOPETUIECKUX 3HAHUHM M MPAKTHYECKUX HABBIKOB IS PEIICHHs (PH3MYIECKUX
3aja4.

Pe3yJ'H>TaTI)I o6yqu1/1;1 IO JUCHUIITIMHE HAITPABJICHBI HA JOCTUKECHUC MHAUKATOPOB!:

OIIK-1.1. ucnonp3yer MaTeMaTUYECKUI annapar Ajs OIMCaHUs, aHAJIN3a, TEOPETUYECKOTO U KCIEPUMEHTAIBHOTO
UCCIIEI0OBAHUS U MOJETUPOBaHHS GU3NIECKUX U XUMUYECKUX CHCTEM, SIBIEHUI U IPOLECCOB

OIIK-1.2. ucone3yer Gpu3HUecKre 3aKOHbI U IPUHIIUIIBL B CBOSH Mpo(ecCHOHATbHON ASSTEIbHOCTU

OIIK-1.3. ucrone3yeT OCHOBHBIE 3KCIEPUMEHTAIBHBIE METOABI ONIPEAEIeHHs (PU3NKO-XUMHIECKIX CBOWCTB MATEPHATIOB U
W30 U3 HUX.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: 51.0.02.07

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0IIerocs:

JIIISI YCIICITHOTO YCBOCHU A TUCIIATIINHBI HeO6XOI[I/IMI)I 3HaHWA, ITOJTYYCHHBIC B CpeZ[Heﬁ IIKOJIE U B IIPOIIECCE N3YUCHUA
JUCIHUIIINH

Jlunetinas anreGpa

MartemaTuyeckui aHaIu3

2.2 TuCUMIUITMHBI M IPAKTHKHU, 1JI51 KOTOPBHIX OCBOCHHE IAHHOI TUCHMIIIUHBI (MO1Y/Is1) HEOOXOTUMO KaK
npeauIecTByIoLIee:

IMonsTrs u MeToas! U3 Kypca «Teopus GyHKIHMI KOMIIEKCHOTO IEPEMEHHOTOY SBIISIOTCS 623011 11 OCBOSHUS UCIIUILIHH:

HOJIFOTOBKa K IpoucaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaHH(bHKaL[HOHHOﬁ pa6OTLI

Metoabl PU3NKO-XUMUYECKUX UCCIEIOBaHUI

3. KOMIIETEHLIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTIINHBI
(MOZY.JIA)

OIIK-1: Cnioco6en pemath 3a1a4u NpodheccHoHATbHOI eI TeJIbHOCTH, IPUMEHSISI MeTOAbI MO/IeJINPOBAHMS,
MaTeMAaTHYeCKOI0 AaHAJIN3a, eCTeCTBEHHOHAYYHbIE U 00IenHKeHePHbIe 3HAHUS

3HaTh:

Jis noctmxenust OIIK-1.1: 3HaTh OCHOBHBIC MOHATHS U METOJIHI TEOPUH (DYHKITHI KOMILIEKCHOTO MTEPEMEHHOTO

YmMmernb:

Jlns noctmxenust OIK-1.2: ymeTh pemath 3aaa4u, GopMyTHpYeMbIe B paMKaxX TCOPUU (GYHKITUH KOMILIEKCHOTO
MIEPEMEHHOTO

Baanern:

Jus nocrmxenust OIIK-1.3: BnafeTs HaBBIKAMHU HCIIOJ30BAHHS OCHOBHBIX TIOHSTHIA, 3aKOHOB TEOPUH (PYyHKITHH
KOMILUIEKCHOTO MEPEMEHHOTO ISl pellieHHs 3aa4 Npo(PecCHOHATBHON 1S TeIbHOCTH.

B pe3ysbTaTe 0cBOCHHS JUCHMILINHBI 00yYaIOLIUICS 10JKEH

3.1 |3narn:

3.1.1 | OCHOBHBIC IOHATHS B TEOPEMBI TEOPHH (PYHKIIMI KOMILICKCHOTO MEPEMEHHOTO.

3.2 | YMeTh:

3.2.1 | co3naBaTh MaTEMaTHYECKUE MOJICIH THIIOBBIX MPO(ECCHOHAIBHBIX 33]1ay;

3.2.2 | MHTEepIIPETHPOBATh MOJIYYEHHBIE PE3YIIbTATHL.

3.3 | Bmagern:
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3.3.1 | Bnajers HaBbIKaMH UCIIOIB30BaHUS OCHOBHBIX MTOHATHH, 3aKOHOB TEOPHU (PYHKIIUU KOMILUIEKCHOTO
TIEPEMEHHOTO IS pellleHHs 3a7a4 Ipo(PecCHOHAIBHOMN IESTeTbHOCTH.
4. OFbEM JUCIHUIIJIMHBI (MOAY JIS)
OOwas TpyaoeMKocTb 23ET
YacoB 1o yueOHOMY IUIaHy : 72 Bunsl koHTpONsS B ceMecTpax:
B TOM YHUCIIE
ayAUTOPHBIE 3aHITHS 34 3a4ersl 4
camMocCTosATeNbHas paboTa 34,5
KOHTaKTHas pabora: 37,5
UKP: 3,5
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 Kommnekcusle yncna /Jlex/ 4 JIL.1J11.2
JI1.3J12.1 J12.2
212233
1.2 OyHKITNH KOMIUICKCHON TTepeMeHHoi1 /JIex/ 4 JI1.1 J11.2
JI1.3J12.1 J12.2
2102233
1.3 Kondopmusie otoOpaxkenus /Jlek/ 4 JI.1J11.2
JI1.3J12.1 J12.2
212233
1.4 Wnterpan Komwu /JIex/ 4 JIL.1J11.2
JI1.3J12.1 J12.2
212233
1.5 AHnanutudeckue GyHKuu u psinst Jlopana /Jlex/ 4 JI1.1 JI1.2
JI1.3J12.1 J12.2
2102233
1.6 Orpenenenre KOMIUIEKCHBIX YHCEN U OTepalliyl HaJl HUMH, 4 JI1.1 JI1.2
reoMeTpudecKas HHTeprperanys. JlefictBuTenbHas 1 MHUMasl 4acTy, JI1.3J12.1 JI2.2
MOJyJb, apTyMEHT, TTIaBHOE 3HaueHue aprymenTa /I1p/ 313233
1.7 Tpuronomerpudeckas 1 nmoxkasaTeiabHas GOPMbI KOMIDIEKCHOTO YHCIIA. 4 JIT.1J11.2
Bo3zBenenue B crenenb. M3BnedeHue KOpHS N-0i CTENEHH U3 JI1.3J12.1 J12.2
KoMInIekcHoro uncia /I1p/ 313233
1.8 3anaHne KPUBBIX U 00JacTelf Ha KOMITIEKCHOI ITOCKOCTH € TIOMOIIBIO 4 JI1.1 J11.2
HEepaBeHCTB U yYpaBHEHHUI U oOpatHast 3aga4a /I1p/ JI1.3J12.1 J12.2
2102233
1.9 DneMeHTapHble QYHKIMH KOMIUICKCHO# nepemenHoi /T1p/ 4 JI.1J11.2
JI1.3J12.1 J12.2
212233
1.10 |Haxoxzaenue o6pa3oB KpUBBIX U o0OnacTeil mpu 1eHCTBUN TUHEHHOMH, 4 JI1.1J11.2
00paTHOM, CTENIEHHOM U IKITOHEHIMATbHON QyHKIusMu /TIp/ JI1.3J12.1 J12.2
212233
1.11 MOHOTEHHOCTh ¥ TOIOMOPPHOCTH QyHKIMH. Y croBust Komm- 4 JI1.1 JI1.2
Pumana /TIp/ JI1.3J12.1 J12.2
2102233
1.12 | IpoOHo-nmuHeliHas QyHKIwMs, ee cBoiicTBa /TIp/ 4 JI1.1 J11.2
JI1.3J12.1 J12.2
212233
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1.13 | MaTerpupoBanne QyHKIINH KOMIUIEKCHOH niepeMenHoi. HTerpansHas 4 1 JI1.1 J11.2
teopema Komwu /IIp/ JI1.3J12.1 J12.2

2102233

1.14 | Hurerpanbuas ¢popmyna Komm. KontponbHas padota Nel /TIp/ 4 2 JI.1J11.2
JI1.3J12.1 J12.2

313233

1.15 | Paznoxxenue ¢pynkuuu B psinel Teitnopa u Jlopana /Ip/ 4 1 JIL.1J11.2
JI1.3J12.1 JI2.2

313233

1.16 |Haxoxnenue obmactu cxomumoct /TIp/ 4 1 JI1.1J11.2
JI1.3J12.1 J12.2

2102233

1.17 | OcoOble TOUYKHM aHaMUTHYECKON PyHKIMH /T1p/ 4 1 JIL.1J11.2
JI1.3J12.1 J12.2

313233

1.18 | Brryersl B 0ocoObIx Toukax /I1p/ 4 1 JIL.1J11.2
JI1.3J12.1 J12.2

313233

1.19 | IIpeobpazosanne Jlamnaca. KonrponbHas padota Ne2 /TIp/ 4 2 JI.1J11.2
JI1.3J12.1 J12.2

2102233

1.20 |TloaroroBka K KOHTPOJBHBIM pabOTaM, BBITOJIHEHHE THITOBOTO 4 34,5 JIT.1J11.2
pacuera /Cp/ JI1.3J12.1 J12.2

313233

Pa3gen 2. Mnasi KOHTaKTHas padora

2.1 VHnuBuayansHble KOHCYIBTAINY, TeKyIHit KoHTpoib /MKP/ 4 3,5 JI1.1J11.2
JI1.3J12.1 J12.2

313233

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

TuroBsie KOHTPOJIbHBIC 3aJaHHs BKIIIOYAIOT B ce0st KOHTPOJIbHBIC pa60'n)1 M THIIOBOM pacyeT 1o TeMam: «rOJ’IOMOp(bHBIG

¢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

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

3. UucnoBble NOCIEN0BATEIBHOCTH. YHCIOBbIE PAIBL.

4. IIpenen u HempepbIBHOCTH (DYHKIUHM KOMILIEKCHON NEpeMEHHOMN.

S. I'moGanpHBIE CBOMCTBA HEMPEPHIBHEIX (YHKIIHH.

6. PaBHOMEpHas cXOMUMOCTH (PYHKIMOHAIBHBIX PSIOB.

7. CBOICTBa CTENEHHBIX PAIOB.

8. MoHnoreHHOCTb M TonoMOpdHOCTh. Ycnosust Komu-Pumana.

9. CBoiicTBa TOIOMOP(HBIX (YHKIHIA.

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

12. CpoiicTBa ApOOHO-THHEHHON (YHKIHUH.

13. IlonsTue puMaHOBON MOBEPXHOCTU.

14. OnpezneneHue UHTErpajiga Mo KOMIUIEKCHON mnepeMeHHoi. Ero ocHOBHEBIE CBOMCTBA.
15. Wurerpanshas teopema Komru.

16. Wnrerpan u nepBooOpasHasi.
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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

Omnucanue nokasaTenell U KpUTEPUEB OLIEHUBAHUS KOMIETEHIUH 1711 KOHTPOJIBHOM paboThI:

B cemectpe 2 kKOHTpOJBHBIE pabOTEL. MakCHMaIbHOE KOJIMIECTBO 0aJIOB 32 KOHTPOJIBHYIO paboTty — 25 Gamros. B
KOHTPOJIBHOH paboTe 4-5 3a1aHui, KaXIOMy COOTBETCTBYET ONIPEIEICHHOE KOJIIYECTBO OalIoB.

Orienka "3auTeHo" BoIcTaBisieTcd 3a 15-25 6annos, "He 3aureHo" - MeHee 15 6anoB.

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

ABTODBI, 3arnaBue UznatensctBo, | Pecypc
JI1.1 |ITanteneesB A. B., Teopust pyHKIMI KOMIUIEKCHOTO NIEPEMEHHOT0 U onepanioHHoe | CaHKT- 9BC
Slxkumosa A. C. WCYHCIICHHE B IPIMEpax M 3a7adax IerepOypr :
(https://e.lanbook.com/book/212138) Jlanb, 2022
JI1.2 | byrpos 4. C., Beicmast matematuka B 3 T. Tom 3. B 2 ku. Knura 2. Panel. Mocksa : FOpaiit, OBC
Huxonbsckuit C. M. | DyHKIIMM KOMILIEKCHOTO MEPEMEHHOTO: YUeOHUK TSl By30B 2024
(https://urait.ru/bcode/538130)
JI1.3 | Oiigepman B. 4. Teopus GyHKINA KOMIUIEKCHOTO ITEPEMEHHOTO U omepariionHoe | Mocksa : FOpaiir, 9BC
WCUHUCIIEHHE: yaeOHOe TIOCOOHE IS BY30B 2024
(https://urait.ru/bcode/538317)

7.1.2. lonoJHuTeIbHAS TUTEPATypa

ABTODBHI, | 3arnmaBue WznarenscTBo, | Pecype

© ®I'BOY BO «Henl'V»
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Pa6ouas nporpamMma aucouminHel "Teopust pyHKINHE KOMIUIEKCHOTO IIEPEMEHHOT0"" 110 HAalPaBIEHHIO IIOATOTOBKH

(cermanbrHOCTH) 22.03.01 "MarepuaioBeicHHE U TEXHOJIOTHH MaTepHasoB" HampaBlieHHOCTH (Tpodutto) Duznko crp. 7
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»
ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Ocamumii FO.M. DYHKIINU KOMIUIEKCHOTO IepeMeHHOT0. OnepanroHHoe Mocksa : OO0 9BC
UCUHCIIeHne: yaebHoe mocobue "Hay4no-
(https://znanium.com/catalog/document?id=344077) W3aTeIbCKUI
uentp UHOPA-
M", 2019
JI2.2 |Batumesa I'. A, Kommnekcuslii ananu3. TeopHs BEI9eTOB: ydeOHOE IIOCOOUE Mo PocroB-Ha- 3bC
Kypasnesa M. 1., M3y4YEHHIO pa3ena Kypca BbIcIIeld MaTeMaTHKU: yueOHoe Hony :
JlykpsinoBa I'. B., nocooue Wznarenscko-
Huxonenko I1. B. (https://biblioclub.ru/index.php?page=book&id=693140) nosurpaduIecKn
1 KOMIUIEKC
PI'QY (PUHX),
2020
7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
91 |eLIBRARY.RU [3nekrpoHHbIH pecype] : anekTpoHHas oubnmoteka / Hayd. sanextpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp
32 |Poccuiickuit ponn pynaamentansHbix uccnegopanuit (POON) - opunuansuslii caitt http://www.rtbr.ru/rffi /ru
33 |HayuHnas snexTponHas 6ubanoTexka. MoHorpaduu, n3nanHsle B u3naTenseTBe Poceuiickoit Axagemun
EcTecTBO3HAHMS MOJHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX n3nanuii PAE https://www.monographies.ru/
7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT U
7.3.1 IIporpammHoOe obecnieyeHmne
LMS Moodle
Adobe Reader
OpenOffice

7.3.2 IlpodeccuonanbHble 6a3bl JaHHBIX H HHGOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsTuancunmmnHapHas pepepatuBHas 6aza
naHHbIX / komnaHus Thomson Reuters. — Pexxum goctyna: mist 3apeructpup. nojib3osateneit Yenl'Y. — Tekcer :
3JIEKTPOHHBIMN.

2. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —

3. anrn. — Pexxum nocryna: st 3apeructpup. nosib3opareneid Uenl'Y. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

I[J'If{ peajim3aii JUCHUIIIIMHBI UCITIOJIB3YIOTCA y‘{e6HbIe AYAUTOPHHU IJIs1 IPOBCACHUSA 3aHATUH JEKITUOHHOTO THIIA, 3aHATUH
CCMHUHAPCKOIro THIla, IpyNInoBbIX 1 HHAUBUAYAJIbHBIX KOHchTBTaHI/Iﬁ, TCKYIICTO KOHTPOJISA U HpOMemyrquoﬁ arrecranuu, a
TAKXKC IIOMCIICHUA 1JIA CaMOCTOSITCIILHOM pa6OTLI.

Y4eOHble ayTUTOPUH YKOMILIEKTOBAHBI CIICIIHATN3UPOBAHHON MEOENBIO M TEXHHUECKHMHU CPENICTBAMU OO0YICHHUS:
MPOEKTOPOM, SKPAHOM, MATHUTHO-MapPKEPHOU JTOCKOW, MapKEPOM; C BOSMOXKHOCTBIO IEMOHCTPAIIUH AIEKTPOHHBIX
MpEe3eHTALHI IPU YPOBHE OCBEIICHHS, TOCTATOYHOM IJISl Pa0OTHI C KOHCIIEKTOM.

Jnst npoBeeHust 3aHATHI JISKIMOHHOTO THIIA HMEETCS IEMOHCTPAIMOHHOE 000pY0BaHuE: TPOEKTOP, IKPaH.

IMomemeHust A1 CaMOCTOATENBHOM PabOTH! 00yJAIONIUXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHHUKOH ¢ MOJKITIOUCHAECM K CEeTH
«VHTepHeT» M 00ecreyeHHeM A0CTyNa B AIEKTPOHHYIO HH(POPMALOHHO-00pa30BaTENbHYIO CpPEly YHUBEPCHTETA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

HpI/I N3Yy4CHUU ,HaHHOf/'I AUCHUTUIMHBI UCIOJIB3YIOTCA JICKIIMOHHBIC, TPAKTUYCCKUEC 3aHATUS U CAMOCTOATEIIbHAA pa60Ta
CTYACHTA.
Ha JICKIIMOHHBIX 3aHATUAX IMPETIOAaBaATC/Ib U3JIaracT OCHOBHOC COACPIKAHUC TEM ITPOTrpaMMBbl. Hpopa60TI<y JICKIIMOHHOT'O
MaTepuralia CTyACHTY JKEJIATCIbHO MPOBOAUTH KaK MOCIIC KAXKIOTO 3aHATUA, TAK U 110 3aBEPILICHUTIO TEMBIL. DTO MO3BOJIUT

CBA3aTh BOCAMHO IMOJYYCHHBIC CBEJAICHNA U COCTABUTH LECJIbHYIO KapTUHY.
Ha MPAKTUYCCKUX 3aHATUAX PACCMATPHUBAIOTCA OCHOBHBIC METOAbI U IPHUEMBI PCIICHUA 3a1a4 ,HPICerTHOﬁ MaTEMaTHKH.

PeKOMeHI[yeTCH TEpea KAXABIM IMMPAKTUICCKUM 3aHATHEM BBIITIOJTHUTH TOMANTHES 3aJaHNUE, YTO TO3BOJIUTE JIyYIIC YCBOUTH

IpeABIIYIINI MaTepUal, U H3ydUTh JIEKIIUOHHBIM MaTepHual o npeacrosmieii reme. CTyleHTy KelnaTeIbHO MPOSIBIATH

AKTHBHOE YJacTHE Ha MPAKTUYECKHX U JEKLUOHHBIX 3aHATHAX, 331aBaTh BOMPOCHL, TIOCKOJIBKY YMEHHE 0O0OCHOBBIBATH CBOIO
TOYKY 3pEHUS], HAX0XKJIEHUE KOMIIPOMHCCHOTO PEILICHUS B 3TUYECKH BBIIEPKAHHON JUCKYCCUU HE TOJIBKO BAXKHO VIS
JIy4IIEro YCBOCHUS MaTepualla, HO U IEHUTCS B PEaJIbHOM XKU3HU.

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma gucrumuinabl "Teopust GQYHKIMH KOMILICKCHOTO TIEPEMEHHOTO" TI0 HANPaBICHUIO OTOTOBKH
(cermanbrHOCTH) 22.03.01 "MarepuaioBeicHHE U TEXHOJIOTHH MaTepHasoB" HampaBlieHHOCTH (Tpodutto) Duznko crp. 8
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

B cnysae npuMeneHus Tpu 00ydeHUH AUCIUTUINHEL SJICKTPOHHOTO 00Y4IEHUS, TUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOIUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHH (OHNaiH-IeKIUN
(BeOMHAPBI), YaThI, BUICO-KOH(EPEHIINHN 1 JIp.) I OTJIOKEHHOTO BPEMEHH (CHCTeMa AMCTaHIIMOHHOTO 00ydenust Moodle,
(hOpyMBI, HIIEKTPOHHAS TI0YTA U JIp.).

Bosnbiryro uacTs BpeMEHH 00ydaronIuecs CaMOCTOSTENBHO Pab0TAIOT ¢ yaeOHO-METOANIECKIMH MaTepruanamMu. CTyAeHTHI
UMEIOT BO3MOXKHOCTh KOHCYIIBTHPOBATHCS € MIPENoAaBaTeIeM 110 BCEM BOIPOCaM, BOSHUKAIOIIUM B X0J€ CAMOCTOSATEIbHON
paboTHI TOCPECTBOM 3JIEKTPOHHOMN ITOYTHI, MECCEH/IKEPOB, COIIMANBHBIX CeTeH H T.II.

Joctyn oOydarormerocst K y4eOHBIM pecypcaM B peXXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATEIbHON pabOThI
OCYILECTBIISETCS Yepe3 ceTb IHTepHeT B yTOOHOM JJIs HEro MeCTe, BpeMEHH U TeMIIe.

ITpu 00y4eHnY MHBAIMIOB 1 JIUIL] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMHU 3/I0POBbS IEKTPOHHOE 00ydEeHHE, AUCTAHIMOHHbIE
00pazoBaTebHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiadil HHOPMANH B TOCTYITHBIX IS HIX
(opmax.

Peanu3anust qUCHUILUIUHBI C TPUMEHEHUEM 3IIEKTPOHHOTO 00ydeH s, TUCTaHIHOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUI (1anee
— 030, I0T) ocymecTBnsiercss Ha oOcHOBaHUU «I10JI0XKEHUS O pean3alui OCHOBHBIX U IOTIOJTHUTEIHHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yJeHHNS W AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA B (hefiepaTIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENbHOM YUPEKACHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
YHHBepcHUTET», «I10107keHNs 0 Topsiike 3aueTa 00YJatOMMMHCS IO OCHOBHBIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTENbHYIO AESTEIBHOCTD, YICOHBIX IPEAMETOB, KyPCOB, AUCIUILIUH (MOIYIIeH), IPaKTHK, JOTMOIHUTEIBHBIX
00pa30BaTEeNbHBIX MPOrPAMM» IMOCPEICTBOM IJIEKTPOHHON HHPOPMAITHOHHO-00pa3oBaTenbHOl cpeasl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxkop U T.11.) TIPH peaiu3aiuy 00pa3oBaTeIbHOMN ESITETBHOCTH C
npumeHerueM D0, JIOT MoryT mpuMeHSATh KOMIOHEHTHI, HE BXOASIINE B IIEPEUEHb SJIEKTPOHHON MH(DOPMAIIIOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OT'PAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBAIMAAMH M JIMIAMH C OTPAaHHMYCHHBIMH BO3MOXKHOCTSMH 30pPOBbS OCYIIECTBISETCA C
UCIIONIb30BAaHNEM CIELHMAIBHBIX TEXHHYECKHX CPEICTB M HMH(OPMAIMOHHBIX TEXHOJOTHH, NpeNOoCTaBisieMbIX PecypcHbIM
y4e0HO-METOJMYECKUM IIEHTPOM IT0 OOYYCHHIO MHBAIUIOB H JIMI C OTPAaHWMYCHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydatomierocs (MOOWIIBHBIC CIICIMANBHBIC TEXHWYECKWE CPEACTBAa JUIA JIMIl C HAapYMICHHSIMH 3peHHI H C
HapyIICHUEM CIIyXa, aCCUCTHBHbBIE HH(POPMALIMOHHbIE TEXHOJIOTHH).

ITpu HeoOxoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHUECKUX HWIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIIENHANbHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIb).

B yueOHble aymuropuu obecreunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS € WHBAIMJHOCTBIO U C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSl. B Kaxmoll ayguropuu, e OOy4aroTcsi MHBAIWABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJNIMYECTBO MECT I OOYJaIOMUXCI C YyIeTOM
HapyLEeHUH UX 340pPOBbsl.

Jnst ocBOGHMS IMCUUIUIMHEI MHBAJIMAAM M JHMIAM C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI IIPEIOCTABISACTCS TOCTYH K
MeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmbOimoreke Yenl'Y, ¢ MOMOIIBIO CHENHMATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIIEIHUANBHBIX TeXHHYECKHNX U IMPOTPAMMHBIX CPEJCTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(opMe 2IeKTPOHHOTO TOKYMEHTa B (hoHe HaydyHOH OnbnuoTexkn Yenl'yY nimm a51eKTpoOHHO-OMOIMOTEYHBIX CHCTEMAaX.
VY4eOHO-MeTOANYECKHe MaTepHaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI IIPEIOCTABISIOTCA B (hopMax, agalTHPOBAHHBIX K OTPAHMYCHUSM HX 3[0POBBS M OCOOEHHOCTSAM BOCIpPUSTHS
UHPOPMALUH.

Jnst MHBaNMIOB M JIMI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
HOJIHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpu mpoBemeHMM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAJIUAHOCTBIO U C OTPAHWYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbsI 0OECIEUMBACTCS 10 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAIBHBIX OCOOCHHOCTEH HHCTPYKIHMH O IMOPSIKE MPOBEIACHUS ITPOMEXKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTH OTBETOB Ha 3aJaHUA (ITHCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHCEMEHHO mpudToM bpaiins, ¢
HCIIOJIb30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

IIpu mpoBeneHNMH NPOLEAYPHI OLECHUBAHMS DPE3YIbTATOB OOYH4EHHS WHBAJIHUAOB M JIMI] C OIPaHUYCHHBIMH BO3MOXKHOCTAMHU
3I0POBBSI NPEITYyCMaTPHBACTCS HCIIONB30BaHWE MpemocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX —CPENICTB,
HEOOXOAMMBIX MM B CBS3M C WUX HHAWBUIYaTbHBIMH OCOOCHHOCTAMH. IIpum HEOOXOAMMOCTH WHBAIHIAM H JIMIAM C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTOJIHNUTENFHOE BPeMsl AJIs ITOJrOTOBKM OTBETAa HA 3aJaHMS,
TpoIIeTypa OIICHUBAHUS PE3YJIBTATOB OOYYCHUS MO AUCIUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

© ®I'BOY BO «Henl'V»




[IpumepHbIl BApUaHT TUIIOBOTO pacyera

Haiitn Bce compspkeHHBIE TapMOHHMYECKHE (DYHKIMH sl (QYHKIHHA
u(x,y) =x"—y* —xy.

Haiitn ananutuueckyto ¢yHkiuioo f(z) mo 3agaHHOM u=Re f(z) wumm
v=Imf(z) u ycnoButo f(0)=a: u=x>-3xy>+5x, a=i.

Paznoxuts dynkumio f(z) B psan Teiinopa B Touke z,. Haittu paguyc

CXOJIUMOCTH: f(z):zz+z+1+il, z,=3.

Paznoxuth GyHKINIO B psija Jlopana o creneHsm z—1-2i.

z+1
2(z-1)
s yHkumu  tg°z  HAWTH  M30JIMPOBAaHHBEIE  OCOOBIE  TOUKHU
Y OIPEJEIUTh UX THIL
(22 + 7) dz

Breraucnurts HHTCI'pall —
1SIN Z

‘Z—ﬂ‘:].

[IpuMepHbIe BApUaHThl KOHTPOJIBHBIX PaOOT

KonTtponpHas Nel:

No 3anaHue Komn-Bo 6amios
3aJaHUA
1 Breruamciants 2
1002
1,3
2 2
2 Bo3sBectu B cTeneHb, HCNONIb3Ysl TPUTOHOMETPUYECKYIO | 2
WM TTOKa3aTeIbHy0 GOpMy KOMIUIEKCHOTO YHCIIa, OTBET
3amucaTh B ajuredpandeckoit popme.
1+i)°
1—i
3 N3Bneub KOpeHb U3 KOMIUJIEKCHOTO YUCia U u300pa3uth | 2
MOJIyYEHHOE MHOKECTBO TOUEK Ha KOMIUIEKCHOMN
MJIOCKOCTH
i
4 Pemutes ypaBHeHHE 2
z2-2+3(z—2)=4+3i
5 . T 3z 2
Haiiti 0Gpa3 MHOMKecTBa €2 —{Z sargzs=-— - 2<z[<3}
MIPH ICUCTBUU HA HETO CIETYIONUMU (DYHKITUIMHU
a) W=(3V3-3i)z-3-3ig) w=—iz’ —6i
T
Muoskecto L ={Imz < O’_E <Rez <0}
B) W= e2iz
KonTtponbHas No2:
Ne 3anaHue Kom-Bo 6amios

3aJaHusA




Brraucaute uHTErpan

_[(Rez + Imz)dz,
4 eciu [': momaHas ¢ BepIIMHAMU B

toukax 0, 1, 1+2i. Hagaio B Touke 0.

Beranciauts HHTCTpal

Z
I;dz’ecnnf—
e

KOHTYD, N300paKECHHBIH
Ha PHUCYHKE.

Paznoxuts pynknuro B psaa Teidmopa 1o creneHsMm Z-a.
Ornpenenutb Kpyr CXOAUMOCTH.

e‘,a=-1
Bprurcnute uHTErpan
in
JASI—Zggdz,C 1z|=3
2 (z-1)

Hatit 0651acTh CX0IMMOCTH psja:

ot

.nl z
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POu3uKo-xuMu1 npoueccos U marepuanos, PIIJI Teopus pyHKIMH KOMILIEKCHOIO IIEPEMEHHOTIO,
2025 r.H., ouHas opma o0yueHus.
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