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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUSIMU ®EJEPAJIBHOI'O
TOCYJZAPCTBEHHOI'O OBPA30OBATE/IBHOI'O CTAHZJIAPTA BBICIIIET'O OBPA3OBAHNS (PI'OC BO)

24.03.05 /IBurare/u jieTaTe/IbHBIX alapaTroB

rog Habopa rpymmsl: 2024

IIporpammy cocTaBumn:
Kacdenpa 06 BBICIIIAST MATEMATUKA

BenkoBa AHacracusi JIeOHHJOBHA, K.(.-M.H., JOLIEHT

Kadeznpa O6 BBICIIAST MATEMATUKA
Uepnych [1aBen [1aBnoBuy, K.T.H., OL|EHT

TTporpamMma paccMOTpeHa

Ha 3aceflaHuu Kadeapbl-pa3paboTuuka

paboueii nporpammbl 06 BBICIIIASI MATEMATUKA
3aBeayrowuii Kadeapoit Bunnvk I1.M., A.T.H., foL.
IIporpamma paccmoTpeHa

Ha 3ace[jaHNH BBITyCKarollel Kadeapsl

A9 IVTABMOTI'A3OJMHAMMKA U TEIVIOTEXHUKA

3aBenyroumii Kadeapoii TerepuHa U.B., K.T.H., o011



PABOYAS ITPOI'PAMMA JNCHUITVINHBI
PAZIBI ®YPBLE, ONIEPAIIMOHHOE NCYUC/TEHUE U TEOPYS ®YHKIINI KOMIUTEKCHOY MEPEMEHHOM

Paspesbl padouell nporpaMMsl

1. JEJIM OCBOEHUA JVCLATIIIMHBI

2. MECTO IMCHUITJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COJEPKAHUE OVCHUITJTMHBL

4. ®OPMBI KOHTPOJIA OCBOEHUA JNCLIATIIINHBI

5. YYEBHO-METOUYECKOE 1 MTH®OPMAILIMOHHOE OBECIIEUEHUE JUCHHAITIVHBI
6. MATEPAJIBHO-TEXHMYECKOE OBECIIEUEHUE JVUCHAIIIVMHBI

ITpunoxeHus K padoueii mporpaMme AMCLUILIHHBI
o Tlpunokenue 1. AHHOTALKsE paboyeit porpaMmbl

o IIpunoxxenue 2. TexHosmoruu u popmsl 0OyueHUs
o TIpunoxxenuve 3. ®OH/bI OLEHOUHBIX CPE/ICTB



1. IE/IM OCBOEHUSA INCIIAIT/INMHBI

Lle/bro 0CBOEHUS JUCLIUIIINHBI SB/IsIeTCs: GOPMUPOBAHYE C/IEAYIOIIX KOMITETEHLUIL:

OIIK-1 — criocobHOCTh TIPUMEHATH €CTeCTBeHHOHAYUHbIe 1 OGLL[EI/IH)KEHeprIe 3HaHWsA, METOAbl MaTeMaTHU4YeCKOIro aHa/Inu3a U MOJe/TMpPOBaHNA,
TEOPETHUYEeCKOI'o U 3KCIIepPUMEHTA/IbHOI'O UCC/I€0BAHUA B HPOQ)ECCI/IOHa]'lLHOI\/’I AeATe/IbHOCTU

DOpPMHPOBAHHIO KOMITETEHIIMH CITY)KUT JOCTIKeHYe CIeAYIOIUX pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

1. OCHOBHBle [IONIO’KEHUSI TEODUM KOMILUIEKCHBIX uMcel U (YHKLMM KOMIUIEKCHOM IepeMeHHOM (Tpefies, HeNpephIBHOCTD,
mubdepeHIuanbHOe MCUKMC/IeHNe, TeOMeTpUUeCKUA CMBIC/, YC/IOBUS aHAMUTUYHOCTH, WHTerpajbHOe WCUUC/IeHUe (YHKLUM); UUCIOBble U
CTeleHHbIe KOMIUIEKCHBIE psifibl, 0COOble TOUKHM (DYHKLMM KOMIUIEKCHOM IlepeMeHHO, BblueThl (YHKLMHM B OCOOBIX TOUKAaX; MeTObI
UCIIO/Ib30BaHNsl BbIYETOB [Is1 BBIUMC/IEHHUS KOHTYDHBIX KOMIUIEKCHBIX M HeCOOCTBEHHBIX BellleCTBEHHBIX WHTErPAsIOB; IOHATHE U MeTOZbI
aHa/IUTHYeCKOTO TPOAO/DKEHNUsT (PYHKLIK KOMIUIEKCHOI IIepeMeHHON;

2. OCHOBHBIE IIOJIO’KEHUSI TEOPHH OIIEePALIOHHOI0 WCUMC/IEHUs, TIpe/iCTaB/eHre U HCClefjoBaHre (YHKIMI IIPH MOMOINM HHTerpasa
®ypee u psagoB Dypee;

YMeHust:

1. npou3BOAMTE OrepaliM Haj, KOMIIIEKCHBIMU UMC/IaMU, MCII0/b3Ys pa3/iMyHble ()OPMbI MX 3allMCH U FeOMeTPUYeCKyI0 MHTepIIpeTaluio;
BBIUMC/ISITE OCHOBHBIE 3/1eMeHTapHble (PYyHKIMM KOMIUIEKCHOTO TepeMeHHOro, pellaTh ypaBHeHUs]; UCC/lefloBaTh (DyHKIMIO Ha aHa/JIMTUYHOCTb,
BBIUNC/IAT €€ TIPOM3BOZHYIO0, BOCCTAHAB/MBAaTh aHA/MTHUECKYI0 (DYHKLHIO 110 eé BellleCTBeHHON W/IM MHHMOM YacTH; HaXOAWTb 06pasbl TOUEK,
JIMHUH, obnacTedl mpM MX OTOOP&XEHWM C TIOMOLIbI0 AHAIUTUUYECKOH (YHKLMH, OMpefiesTh KOH(GOPMHOCTb OTOOPa’KeHHs; BBIUHCISATH
KOHTYpHble HHTerpaabl OT (yHKLIMM KOMIUIEKCHOTO IlepeMeHHOro, MCIOo/b3ysi TeopeMbl Ko, uHTerpanpHyro ¢dopmyny Kommw, dopmyny
HetoroHa-JIelibHMLa; UCCIEA0BATh CXOAUMOCTb KOMIUIEKCHBIX UMC/IOBBIX PsfIOB, HAXOAUTH 00/1aCTH CXOAUMOCTH CTeTeHHBIX PSIOB; MOJIy4aTh
passnioxxeHue (yHKLMH B psizibl Telinopa wu JIopaHa; HAXOAUTb U UCC/Ie/|0BaTh 0COObIe TOUKM (DyHKLIMH; BHIUNC/IAT BbIUETH (PYHKLMK B 0COOBIX
TOYKAX; MCIIO/b30BaTh BBIYETHI //Is BBIUMC/IE€HUSI KOHTYPHBIX KOMIUIEKCHBIX MHTErpajioB; BBIYUC/ATH BellleCTBEHHble TPUIOHOMeTpUYecKue U
HecOOCTBeHHbIE HHTErpasibl C IOMOLIBIO BHIUETOB;

2. IPOBOAUTH pasiokeHue (GpyHKLHH B psify Pypbe, HAXOAUTH CYMMBI DSifIOB;

3. mpuMeHsTH TpeobpasoBaHye Jlariaca K pelieHHIo JIMHEHHBIX CHCTeM C TIOCTOSSHHBIMHU K03 duIeHTaMy;

HABbIKU:

OB/IaZieTh OCHOBHBIMH MaTeMaTHueCKMMH (OpMynaMH, MeToZaMH M crocobaMu KX TpUMeHeHHsl /sl pellleHMst 3ajad
eCTeCTBeHHOHAyUHbIX U TeXHUUYeCKHX JUCLUIIIVH, a TakKe 3a7lad, COCTAB/ISIOIMX OCHOBY HHXeHepHO-KOHCTPYKTOPCKOM MPAKTUKH.
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2. MECTO JUCIIUIVINHBI B CITPYKTYPE OOII BO

Huctuninaa PABI ®YPBE, OIIEPAIINOHHOE NCUMC/IEHUE 11 TEOPUSI (IJYHKI_[I/Iﬁ KOMIUIEKCHOM
INNEPEMEHHOM siBsieTcsi JUCLMIVIMHON 00513aTe/IbHOM YyacTu 0/10Ka 1 mporpaMmbl MOATOTOBKM 10 Haripas/ieHuto 24.03.05 ZJeueamenu
JNlemame/bHbIX aNNapamos.

Cogep>kaHue AUCLUITIMHBI SB/IsIeTCs IoruueckuM npogosbkeHreM guctuiiud: BBICIIIAST MATEMATUKA.

CopepXaHue AWUCLUIUIMHBL SIBJIsieTCSI OCHOBOW [yt ocBoeHus: gucuuruiid: BBIYMC/IUTE/IBHASI MATEMATUKA B APKT,
MOJE/IMPOBAHUE BBICOKOMHTEHCUBHBIX ITPOIIECCOB, YNC/IEHHOE MOJE/IMPOBAHUE B APKT, YNC/IEHHOE
MOJEJ/INPOBAHUE B I'1/IPOASPOJVHAMUKE.

IMpesBapuTe/IbHBIE KOMITETEHLMH, CHOPMHUPOBAHHBIE Y 00yUaroIerocs 0 Hauasa U3ydeHus JUCLUIINHBL

¢ OIIK-1 — Crioco6eH IPUMeHSITh eCTeCTBeHHOHAYUHbIE U 00IIleH>KeHepHbIe 3HAHHSI, METO/bl MaTeMaTH4eCKOro aHa/IM3a 1
MOZe/TMPOBaHUs], TEOPETUYECKOr0 U SKCIIepUMeHTa/IbHOTO UCC/Ie/|0BaHus B IPOQeCcCHOHaNTbHOMN [1esTe/IbHOCTH



3. CTPYKTYPA 1 COAEP)XAHUE JTUCIIUIT/INHBI

OO01mast Tpy/j0eMKOCTb AUCLIUIIIMHEI cOCTaBsiet 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTHKA) JUCHUIIMHBI

6

AyaMTOpHbIe 3aHATUA =
B KOHTaKTHOH (opme g o
EE FE
& . if EF
2 S 2 : £ | i
& E HaumeHoBaHMe pa3/ie/ioB H [IU/JaKTHUECKHX e/JHHHI| 8 E E E E 5C 5 E
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Pazpen 1. Page1 @ypoe u unterpan ®ypbe. 'apmonuky. TpuroHomeTpuueckue psjibl. OpTOroHasbHble CUCTeMbl
(ynkImii. OCHOBHast TPHTOHOMETPHYECKasi CHCTeMa, ee OPTOroHa bHOCTh. KoaddurmenTsr dypre. Py ®ypre. Yenosus
Jupuxiie. Teopema [Jupuixie. Psijjpl Dypbe Ji/isi 4eTHbIX M HeueTHbIX GyHKLuiA. Pasnoxenue B psig Pypbe GyHKLH,
3a/]laHHBIX Ha KOHEYHOM TpoMesxyTke. KommekcHas opma psija ®@yphbe. DHepreTHueckue NIPUIoXKeHns paja Pypee.
2 4 Pagenctso I[Tapcesast. ITousitie 06 0606LieHHOM psiie Pypbe (110 MPOU3BOJILHOI OPTOrOHa/bHON cHcTeMe (YHKLIHIA. 32 16 8 8 16 20
Yc10Brs 3AMKHYTOCTH M TIONTHOTBI cHCTeMbl). V3o6paxenne o ®yphbe u ero ceoiictsa. MuTerpan ®@ypbe. OCHOBHBIE
¢usmyeckre npumepbl napbl npeobpasosannuii dypbe. [ToHsiTre o JesbTa-pyHKLMK 1 ee u306paxkennn o dypwe. Becosast
El)yHKL‘Vm ¥ YaCTOTHAas XapakTepucTHKa ﬂMHeﬁHOﬁ AMHBMHHECKOﬁ cucteMbl. OTK/IMK CUCTeMBI Ha E}Z[I/IHVIUHHﬁ CKayoK M Ha
Q,L\MHM'-IHI:UZ l/lMl'lyl'le.
Paspen 2. OnepanuonHoe ucunciaenne. Equnnunas GpyHkius. OpurnHaisl. M306paxenns 1o Jlaniacy OpurdHasos.
OcHoBHBIe CBOHCTBa H306pakeHust o Jlaruiacy. Tab/uia 0CHOBHBIX i1. Teopemsi 0 AU "
9 4 MHTerpupoBaHuM opuruHanos. Teopems! o audiepeHIMPOBaHMM U MHTEIPUPOBAHUH U3( it. Teopema ¢ 34 18 10 8 16 40
3arras/pIBaroIj|e OPUTHHA/IBI M MX M300paxkeHHsi. V306pakeHHe CTyTeHuaThiX OpUriHaIoB. M306pakeHHe MeprojnuecKux
opuriHajoB. M306paxeHie pa3pbIBHbIX OPUrHHA/MOB. [IpMeHeHy e OrepaTopHOro MeToAa K PeLeHHIo
bd MaTbHBIX ¥ i 1 cucTeM uQdepeHIHaIbHBIX Y i
Pazpen 3. Teopusi GyHKIMI KOMIL 7} it. KomruiekcHble uncsia. JIMHUKM 1 06/1aCTH Ha KOMITIEKCHOM
10cKoCTH. KomniekcHas q]yHKL(Hﬁ BEILIECTBEHHOIO aprymeHTa. nyHKL{Hﬁ KOMII/IEKCHOT'O TIepEMEHHOTr 0. OCHOBHBIE
3/1eMeHTapHble (YHKIMM ¥ UX CBOKCTBA. [Ipe/ie/ 1 HerpepbIBHOCTb (YHKLMHM KOMITIEKCHOTO riepeMeHHOro. ITpon3BojHas
(yHKIMM KOMIIIEKCHOTO repemenHoro. Onpe/ienenye Npou3BoaHOM. Yceosne Koum-Pumana. AHanuTiueckue dyHKLyn,
BoccTaHoB/ieHHe aHa/IuTHYe CKOM lbyHKLU/lH 110 ee BeLL{eCTBeHHOﬁ ¥ MHUMOM YacTH. FeOMeTpH‘leCKHﬁ CMBIC/T MOAY/IS U
P 4 aprymeHTa NpOM3BO/IHOM aHa/IMTUUECKOH GyHKIMK. ['MIpoMexaHHueCKuiA CMBIC/ TIPOM3BOIHON aHATMTHYECKOH YHKIMH. 4 34 16 18 3 40
DJ1eMeHTbI TeOpHH KOHPOPMHBIX 0TOC ii. [IpoGHo: itHast PyHKLWs 1 ee colicTBa. iHBepcust. ViHTerpan ot
q)yHKL(l/ll/I KOMIJIEKCHOT'O NTepeMeHHOro. Paznuunble CHDCOﬁM BbIUHC/IEHUSA UHTErpaa. MHTEFpaHbHaﬁ Teopema Komm.
WurerpanbHasi popmyna Komm. Teopusi BeIYeToB. BbrueT GyHKIMH OTHOCHTE/TBHO 0C060# ToYKH. OCHOBHasi TeopeMa o
BbIUeTax. HPHMEHEHHE TEOPHUH BBIYETOB K BIYMC/IEHHIO OMNPe/eIeHHbIX 1 HECOﬁCTBEHHle HHTErpasios. P)‘lAbl C
KOMIIIeKCHBIMH 4ieHaMu. Psizipl Teiinopa. Psizipl JIopaHa. PasyoxeHue $yHKIWIA B psizj JlopaHa B OKpeCTHOCTH 0co6oit
TOYKH WK B COOTBETCTBYIOLL|EM KOJIbLIE.
Bcero 3a 4 cemecTp 108 68 34 34 40 100
Bcero no fucHHIIHHE 108 68 34 34 40 100
3.2. AyAMTOpHBII NPaKTHKYM
Ne Homep n HaumeHOBaHHe O0nbewm,
Tema npakTHuecKoro 3aHATHA
n/n pasjesa JMCHUIIIHHbBI ayj. yacos
1 Psin @ypee. KoaddunyenTsr Pypre. PasznoxkeHue neprofnueckix GyHKIWHA B P, 2
Dypee.
2 Pasznoxenue B psify @ypbe QyHKLMH, 3aJaHHBIX HA KOHEUHOM TIPOMEXYTKE. 5
Pazgen 1. Pt @ypbe 1 uHTErpas| OHepreTuyeckye NpuaokeHus psajga dypee.
3 Dypee. V3o6paxkerue o Dypee u unTerpan Oypoe. HaxoxaeHre u3obpaxkenuii o ®ypbe 71st 2
0CHOBHBIX (yHKLUi. [ToHATHE O fe/bTa-QyHKIUN.
4 Py @ypre. Koaddurmentsr ®ypre. PaznoxkeHue nepruoguueckux GpyHKIMH B psij 2
Dypee.
5 OneparopHbIi MeToZ peleHys AuddepeHIaNTbHBIX YPaBHEHUH U CCTEM P
nuddepeHLIUaNTBHBIX YPAaBHEHUH.
[IprMeHeHHe OTIepaliOHHOT0 UCUMC/IeHNS K JIMHeHHBIM JHaMIUeCKUM CHCTeMaM.
6  [Pa3zgen 2. OnepalioOHHOE 2
IlepenarouHast 1 BecoBasi pyHKLIMSI.
UCUKCJIeHYe.
7 OpuruHabl 1 ux u3obpaxenus HaxoxaeHue n3obpakeHus 1o Jlansacy o opurvHany 5
1 Hao60pOT.
8 PaspbIBHbIe OPUTHHAJBI U UX U300paskeHue. 2
9 Ycenosue Koumm-Pumana. BocctaHo/ieHue (hyHKIMM IO ee Bell|eCTBeHHOM UM MHUMOM 2
4acTu.
10 VHTerpassl OT GyHKLMH KOMILJIEKCHOTO NepeMeHHOTO. 2
11 Crioco6bl BHIUMC/IEHHST MHTETPAJIOB: 3aMeHa riepeMeHHoH, (hopmysia HeloToHa- P
JlefibHuMLA.
12 . Beruer yHKI{F OTHOCHTE/THHO 0CO0OO0M TOUKH. 2
Pasgen 3. Teopust GyHKLMI -
. . Onepauyy HaJi KOMIUIEKCHBIMY UKMCIaMuy. JIMHUKM U 06/1aCTh Ha KOMITJIEKCHOM
13 |KOMIIEKCHOM MePEMEHHO. 2
TIJIOCKOCTH.
14 OcHOBHBIe 3/1eMeHTapHble QYHKLUU U UX CBOHCTBA. BbifjesieHre BelljeCTBeHHOM U 2
MHUMOH YacTeli HYHKIUI KOMIUTEKCHON I1epeMeHHOIL.
15 Pasnoxenue dyHkuui B psag Teiinopa. Paznoxenue ¢yHkiuii B psiz JlopaHa. 2
16 TIpocTeliiine pruMepbl KOHPOPMHBIX OTOOPAYKEHHH. 2
17 BrrunicsieHrie MHTErpaioB C TIOMOILBI0 OCHOBHOM TeOpPeMBI O BbIYeTax. 2
Bcero 3a 4 cemecTp 34
3.3. CamocrosTesnbHas padora crygenta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nem,
Copaep)xaHue yueGHOT0 3aaHus
n/n pasjena 4yacoB
AUCHUIIAHBI
Pazgen 1. Pagpl
1 ®ypbe v uHTeTpan  |M3yyeHue MeToZioB pa3noxkeHus pyHKuI B psig Oypbe, IPUIOKeHHe MeTO/ja B PeIIeHNH 3a/1au. 16
®dypre.
2 |Pasgen 2. V3yueHre MeTOJ0B OTepariiOHHOTO UCUHC/IEHNS [i1s1 pelieHus A depeHIranbHbIX, MHTerpanbHBIX 16
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OnepanuoHHoe
HCUMCTIeHHe.

ypaBHeHUil.

Paspen 3. Teopust o
(byHKLU/Iﬁ HOBTOpeHI/Ie TIOHATHS KOMILJIEKCHOE ‘;II/ICJ'IO. I/I3yqeva1e MeTO0B HaX0XJeHuWA 11pe/iesia, IPOU3BOAHOU,
3 KOMIIEKCHOG WHTerpasa oT QyHKIMH KOMILIEKCHOH repeMeHHOM. Pa3sniokeHue B psif, JlopaHa B Kosblle. Teopust 8
- BBIYETOB U ee puMeHeHre. KoH(OPMHBIe 0TOOPa)KEHS U UX TIPUJIOXKEHNSL.
repeMeHHOM.
Bcero 3a 4 cemecTp 40
4. ®OPMBI KOHTPOJISI OCBOEHUS JUCIIUIT/INHBI
CEMECTP HEJE/IN CEMECTPA
123 4 6 8 9 10 | 11 | 12 | 13 14 15 | 16 17
4 BIT3 ap BII3 ap BIT3 ap mud. 3au.

YcoBHBIE 0003HAUEHMS:
e JIP — nuarHocTuveckas pabora;

e BII3 — Bonpocel/3aganus o temam I13;
o mud. 3au. — auddhepeHIPOBAHHEIN 3aUeT.

TeKyIuii KOHTPOJIb YCIIeBaeMOCTH CTY/leHTOB IIPOBOZUTCS B AUCKPeTHbIe BpeMeHHble NHTepBaslbl B CIeAYIOLUX Gopmax:

e JMarHocTuyeckas paboTta;

e BONPOCHI/3ajaHns 110 Temam I13.

ITpomMexyTouHasi aTTecTalMsi IPOBOAUTCS B (hopMax:

e uddepeHLIMPOBaHHBIN 3auerT.
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5. YYUEBHO-METOJAUYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUEHUE
JVICIATIIVHBI

5.1. OcHOBHasl 1uTeparypa o AUCLUIIIAHE:

1

w

8.

9.

10
11

12.

13
14

. A. TI. Psabyuko. IHAMBHAyaIbHBIE 33[iaHuUs 110 BhICLIel MateMatrke. Y. 4 OnepayponHoe ucurcienve. BI'TY "BOEHMEX" um. [I. @.
YcrunHoBa, 2007, 198 3k3.

. A. TI. Psabyuiko. IHAMBYAYyaibHbIE 33[iaHus 110 BhICLel MateMatrke. Y. 4 Onepauontoe ucurcienve. BI'TY "BOEHMEX" um. [I. @.
YcrunoBa, 2007, a11. pec.

. A.TI. Psbyuixo, B. B. Bapxaros, B. B. [lepxaser]. Pagsl. BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007, 146 3k3.

. A.TI. Psabyiko, B. B. Bapxartog, B. B. [lep>xaBel]. UHauBUya/ibHbIe 3a[aHus 110 Bbiciiel Matematuke. Y. 3 Psaapl. BITY "BOEHMEX"
nM. []. @. Yerunoga, 2007, s51. pec.

. A.TI. Psbyiko, B. B. Bapxartos, B. B. [lep>kaBel]. UHAVBHya/bHbIE 3a[aHKs 110 Bhicied MareMartuke. Y. 2 KomruiekcHble uncia. BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2007, 31. pec.

. A. TI. Psbyiko, B. B. Bapxaros, B. B. [lep>xaBel|. UHAVBHya/IbHbIE 3alaHus 110 BbiCiei MateMatuke. Y. 2 KomruiekcHble uncia. BI'TY
"BOEHMEX" um. [1. ®. Yctunosa, 2007, 406 5k3.

. B. JI. ®aiinmmuar. . THauBYAYyanbHble 3agaHus 1o psigam @ypbe v ipeodpaszoBanusm @ypobe u Jlamnaca. CI16.6I'TY "BOEHMEX" um.

[. ®@. YeruHoBa, 2017, 533 3K3.

B. JI. ®aiinmmuar, 1. M. Bunnuk, U. B. T'yces. . @yHkumu KomruiekcHoro aprymenTa. CII6.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa,

2013, 192 5k3.

. T. TIucemenHsIi. . KoHcnekT jiek1juii 1o BeicLlel MaTemaTuke . M.: Aiipuc-nipecc, 2006, 752 3K3.

. E. C. bapaHoBa, B. U. IBaHoB, I. A. CoromoHoBa. . Pszst @ypse. CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2008, 351. pec.

. E. C. bapaHoBa, B. U. IBaHoB, I. A. CoromoHoBa. . OnepanuonHoe ucuncienre. CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2008,

311. pec.
E. C. BapaHnoga, I'. A. CoromonoBa, H. B. Tapacosa. . Teopust GpyHKum#E KomruiekcHO# niepemenHoit. CI16.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2008, 311. pec.

. . . TlpuBanog. . Paab1 ®@ypre. Mocksa: FOpaiit, 2020, 351. pec.
. T. JI. Anucosa, I1. I. JlTaxmaHoB. . OnieparjuoHHoe ncuucienye. Mocksa: FOpaiit, 2023, s51. pec.

5.2. [lonosiHUTeIbHASA IUTepaTypa M0 JUCLUIIINHE:

He TpeQyeTcs.

5.3. [lepuoguyeckue W3gaHUS:

He TpedyroTcs.

5.4. TlepeueHb pecypcoB HH(HOPMALIMOHHO-TEEKOMMYHHKALIMOHHOH ceTr "VIHTepHeT", He0OXOAUMBIX //Isi 0CBOEHHS JUCLIUIUIUHBI, 3/IEKTPOHHbIE
OUOIHOTEUHbIE CHCTEMBI:

1. http://urait.ru/ — O6pa3oBarenpHas miardopma «tOpaidT». [ By30B U CCY30B.;
2. https://repository.library.voenmeh.ru/jspui/ — ®yHznamenTansHas 6ubmioreka BI'TY « BOEHMEX» um. [I.®. YcTuHOBa.

CoBpeMeHHbIe MpodeccHoHanbHble 6a3bl JaHHBIX:

1. https://rusneb.ru — HarpoHanbHas 37eKkTpoHHasi bubmoreka (HOB);
2. https://cyberleninka.ru/ - Hayunasi s/ektpoHHasi 61bmoreka « KrbepieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - [TonHoTekcToBast /1eKTpoHHas 6ubmoTeka Poccutickoro doHga hyHIaMeHTaIbHBIX UCC/IeJ0BAHUM.

I/IHCI)OPMBLU/IOHHLIE CIpaBOYHbIe CUCTEMBI:

1. Texsxcnept — MHbOpPMaLOHHBII TOPTa TEXHUUECKOTro peryupoBaHus: HopMel, ipaBuia, cTaHAapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCToB cobcTBeHHO reHepaiuu BI'TY

"BOEHMEX" nm. [l. ®. YcTHHOBS;

3. http://www.consultant.ru/- KoncynsranrlIlmoc- nH$opMaL{MOHHBIH OPTa/ MpaBoBoi MHGOPMaLUH.

5.5. IIporpammMHOe obecrieueHue:

He TpebyeTcs.

5.6. VIndopmarioHHbIe TEXHOJIOTUH:

B3aumofeiicTeue c obyuarompmucs nocpezfcrsoM DMOC Moodle BI'TY « BOEHMEX» um. [I.®. YcTHHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUVE JUCIIUILINHBI

6.1. JIeKI{HOHHBIE 3aHATHSA:

CrieLanu3upoBaHHbIe TPeOOBaHUs 110 060DPYOBAaHUI0 OTCYTCTBYIOT; ayJUTOPHS C TOCAA0YHBIMA MECTAMH T10 KOJIMUECTBY CTYAEHTOB;
JIOCKa.

6.2. IIpakTHYecKue 3aHATHS:

1. AyauTopusi C UHUC/IOM TTOCAZ0YHBIX MECT He MeHbllle KOJTMUeCTBa 00yJaroLpxcs.

6.3. IIpouee:
1. pabouee MecTo MpeTIoZiaBaTesisi, OCHaIlleHHOe KOMITBIOTEPOM C JoCTyroM B VIHTepHerT;
2. paboure MecTa CTYZIeHTOB, OCHAIl[eHHble KOMITBIOTEPAaMH C OCTYIIOM B VIHTepHeT, pefiHa3HaueHHbIe /11 pabOTHI B 3/1eKTPOHHOM
obpa3oBarenbHOI cpefie.



TIpunoxenne 1
K paboueii nporpaMme iMCLUMITMHBI
PS/IbI ®YPBE, ONEPALIMOHHOE NCUNC/IEHUE U TEOPUS ®YHKIUN KOMIUIEKCHOU ITEPEMEHHOU

AnHoTanus padoueii nporpaMMsI

Ouciyniuaa  PSABI  ®YPBE, OIIEPAIIMOHHOE MCYWC/IEHUE W TEOPHUS ®OYHKIIMI KOMILIEKCHOM
IEPEMEHHOJM sBiisieTcsl JUCIMIUIMHON 06s3aTe/IbHOI yacTH 6/10Ka 1 TporpaMMbl TOATOTOBKH TI0 Hampasienuio 24.03.05 Jleuzamenu
snemamenbHblx annapamos. ucrurivHa peammsyercs: Ha Qakynstere O EcrectBeHHoHayuneri BI'TY "BOEHMEX" wm. [J.®. YctrHOBa
kadeznpoit O6 BBICIHAS MATEMATUKA.

JicLpruivHa HatlesleHa Ha (POpMUPOBaHKEe KoMnemeHyuil:
OIIK-1 croco6HOCTh MPUMEHSATh eCTeCTBeHHOHAYUHble M OOIIeMH)KeHepHble 3HAHHS, METOZbl MaTeMaTH4eCKOro aHanu3a U MOJe/TMPOBAHMUS,

TEOPEeTUYeCKOI'o U 3KCII€EPUMEHTAa/IbHOI'0 UCC/1eJOBaHUA B l'[pOClJECCPIOHa]ILHOﬁ AedaTe/IbHOCTH.

Cogiep>kaHue JUCLIMIUIMHBI OXBaThIBAeT KPYI BOIPOCOB, CBSI3aHHBIX C IIOCTAaHOBKOM 3a/lauMl M TOCTPOEHHEM MareMaTh4yeCKOW MOZeIH st
peanbHBIX YCIOBUH, a TAK)Ke MPefiCTaB/IeHreM pe3y/IbTaTOB CBOMX MCC/Ie[0BAHMI B BH/Ie TTOJTHOM MaTeMaThueckol MoJieny.

ITporpaMmoii AUCLUIIIMHBI IPelyCMOTPeHBI C/lefytolie BUAbI KOHTPOJIA:

TekyIuii KOHTPOJIb yCIIeBaeMOCTH CTY/leHTOB IIPOBOZAUTCS B AUCKPeTHbIe BpeMeHHble MHTepBaslbl B C/IeAyIolux Gopmax:
e JuarHoctuyeckast pabora;
e BOMNPOCHI/3ajaHus 1o Temam I13.

ITpomerxyTouHas arrecTaljus MPOBOJAUTCS B popMax:
e nuddepeHMPOBAaHHBIN 3aUeT.

OO0111as1 TPYAOEMKOCTb OCBOEHHMsI JUCIIMIUIMHBI COCTaB/seT 3 3.e., 108 u. TTporpaMMoi AWCLUIIMHBI TIPEyCMOTPEHBI JIEKLHOHHBIe 3aHsATHs (34
4.), IpakTHYecKue 3aHsAThs (34 4.), camocTosiTesibHas pabora cryaeHTa (40 u).
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TIpunoxenune 2

K paboueii nporpaMme iMCLUMILIMHBI
PA/IbI ®YPBE, ONNEPALIUOHHOE UCYMUC/TIEHUE Y TEOPUS ®YHKIUN KOMIVIEKCHOU NIEPEMEHHOU

TEXHOJIOI'MU U ®OPMbI OBYUYEHMSA

PekoMeH/aLMH 110 0CBOEHHIO JUCLMIVIMHBI /ISl CTyeHTa

TpynoeMKOCTb 0CBOEHMS AUCLUIIIMHBI cocTaBsieT 108 u., u3 HUX 68 u. ayUTOPHBIX 3aHATUM, U 40 4., OTBe/IeHHbIX Ha CAMOCTOSATE/IbHYIO

paboty cTyzeHTa.

PEKOMEH,E[BLII/II/I 10 pacripefie/ieH1I0 yqe6H0r0 BpeéMeHH I10 BUJaM CaMOCTOSITe/TbHOM paGOTbI " pasfenaM JUCLHUIUIMHBI MpHBeleHbl B

Tabnurie.

KOHT})O]'IL OCBO€HMS JUCLIMITIMHBI TMPOU3BOAUTCA B COOTBETCTBHUH C ITonoxxeHuem o TeKy1leM, py6e)KHOM KOHTpOJIe yCIieBaeMOCTH U

MIPOMEKYTOUHOM aTTeCTaly 00yYaroLiXCsl.

@DopMBI KOHTPOJISI ¥ KPUTEPUH OLieHUBaHMS IIPHBe/ieHb! B PHJIOKeHHH 3 K Paboueli mporpamme.

HaumeHoBaHHe padoThI

PexkomeH/jyemasi iuTeparypa

TpyaoeMkocTb,

4yac.

Paspen 1. Paap1l @ypbe u

uHTerpan ®@ypse.

VI3yueHre MeTOZ|0B Pa3/ioKeHNst (pYHKLMH B psif Pypbe, PUIOKeHHe
MeTOZia B PellleHHH 3a/iau.

W. U. Ilpusanos. . Pagsr ®@ypre: Mocksa: FOpaiir,

2020 (1, 2)

A. TI. Pabymiko, B. B. Bapxatos, B. B. [lep>kaBet].
Pagsl: BI'TY "BOEHMEX" um. [I. @. YcTuHOBa,
2007 (12)

E. C. bapanoga, B. 1. lBanoB, I'. A. CoromoHoOBa.
. Paap1 @ypoe: CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2008 (8)

T. JI. AHucosa, I1. I. JlaxmaHoB. . OneparjuoHHOe
ncuucienre: Mocksa: FOpaiit, 2023 (2)

B. JI. ®aliHmMuAT. . UIHAMBUAYaIbHbIE 3aaHus
1o psiaam Dypee 1 peobpasoBaHusiM Pypbe U
Jlarmaca: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2017 (1, 2)

A. 1. Pabymiko, B. B. Bapxatos, B. B. [lep>kaget].
VnpuBuiyansHble 33/jaHust TI0 BbICILIEH
matematuke. Y. 3 Paaer: BI'TY "BOEHMEX" um.
[. ®. YcruHosa, 2007 (12)

16

Wroro no pasgeny 1

16

Paspen 2. OnepanoHHOe HCYHCIEHHE,

VI3yueHre MeTOZ0B OTePaLiOHHOTO UCUHC/IEHHS /ISl PelleH s
nuddepeHIMaTBHBIX, MHTErPa/bHBIX YPaBHEHUH.

E. C. bapanosa, B. 1. VBaHos, I'. A. CoroMmoHOBa.
. OnepanronHoe ucuncnenue: CI16.6I'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2008 (12)
B. JI. ®aliHmMuAT. . UIHAVBHAYaibHbIe 3afaHuUs
1o psinam Dypee 1 ipeobpasoBaHusiM Pypre u
Jlarmaca: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcrunoBa, 2017 (3)

A. TI. Psabytuko. iHauBU/ya/ibHbIE 3a/jaHUsI TT0
BhICIIel Matematvke. Y. 4 OnepariioHHOe
ucurcnenue: BI'TY "BOEHMEX" um. 1. ®.
Ycrunora, 2007 (16)

T. JI. AHucosa, I1. I. JlaxmaHoB. . OneparjioHHOe
ncuncienre: Mocksa: FOpaiit, 2023 (2)

A. TI. Psabymiko. InauBuyanbHble 3a[,aHuist 10
BbIciIell MaTtematrike. Y. 4 OnepaliioHHOe
ncuncnenue: bBI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2007 (16)

16

Wtoro no paszeny 2

16

Paspen 3. Teopus pyHKIMI KOMII/IEKCHOW NepeMeHHOH.

[ToBTOpEHMe MOHATHS KOMITIEKCHOe uKc/Io. V3yueHre MeTo/0B
HaXOX/|eHusl TIpe/ie/sia, MPOU3BOAHOM, MHTerpajia OT GYyHKIMH KOMILJIEKCHON
repemeHHOM. Pa3noykeHue B psif JIopaHa B kKosiblje. Teopusi BEIYETOB U ee
ripumeHenue. KoHdopMHbIe 0TOOpa)keHHsT U UX TIPUTOXKEHHSI.

. T. [TucbmenHsbId. . KoHCIEKT neKLuii 1o
BhICIIIel MaTeMatuke : M.: Alipuc-tipecc, 2006
12)
E. C. bapanoga, I'. A. CoromoHoBa, H. B.
Tapacoga. . Teopust pyHKIMI KOMIJIEKCHON
nepemenHoii: CIT6.BT'TY "BOEHMEX" um. []. ®.
Ycrunosa, 2008 (11)
B. JI. ®aitammuzr, I1. M. Bunnuk, U. B. T'yces. .
OyHKIUK KOMIUIEKCHOTo aprymenTa: CII6.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2013 (1, 2, 3)
A. 1. Pabyiko, B. B. Bapxatos, B. B. [lep>xageL].
VnpuBuiyanbHble 33/jaHust 10 BICILIEH
Maremaruke. U. 2 KomnnekcHsle yncna: BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007 (12)
A. TI. Psbyuiko, B. B. bapxatos, B. B. lepxaselL|.
VnpuBuyansHble 3a/jaHus 10 BICILIEH
Mmaremaruke. U. 2 Komnnekchsle yncna: BI'TY

"BOEHMEX" um. [l. @. YctuHoBa, 2007 (12)

Woro no pasgeny 3

11
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TIpunoxenue 3
K paboueii nporpaMme iMCLUITMHBL
PS/IbI ®YPBE, ONIEPALIMOHHOE NCUNC/IEHUE U TEOPUS ®YHKIUN KOMIUIEKCHOU ITEPEMEHHOU

®OHJI OOEHOYHBIX CPEJCTB

(I)OH,E[ OL[€eHOYHBIX CPEeACTB, MO3BOJIAOLINE OLI€eHUTh PE3Y/IbTaThl O6y‘-IeHI/ISI 110 ,E[aHHOI;’I AUCLIUIIIVHE, BK/IFOUAOT B ce0st:

e JMarHocTuyeckasi pabora
e BOMNPOCHI/337aHust 1o TeMam I13;
¢ i depeHIPOBAHHEII 3aUeT.

KpuTepun oneHMBaHHA

Juarnocrnueckasi pa6ora
[MuarHocTrueckast pabora rpoBoguTcs B popme Tecta B SMOC Moodle:

® [IpU NIpaBU/IbHOM OTBeTe ME€Hee YEM Ha 60% BOIIPOCOB - He aTTeCTalus;
® [IpU NIpaBU/IbHOM OTBETE Hd 60% BOITPOCOB U Gostee - daTTecCTalus.

Bonpocel/3aganusa no temam I13

BbInosiHeHHe KOHTPOIbHBIX MEPOTIPUSITHI 110 TeMaM MPAaKTUYeCKUX 3aHITHI U CAMOCTOSITe/IbHON Pab0ThI, KOTOpPbIe 0OBSB/ISIOTCS B
Hauasle CeMeCTpa C yKa3aHueM 06asuioB 3a UX BBITIOJIHEHNE B COOTBETCTBHU C TeXHOIOTHUECKOH KapTol Kypca.
OO6pas3Libl BOITPOCOB U TEXHOJIOTMUYECKHEe KapThl MOXXHO HaiiT B YMK auctmriasl 1 OMMOC Moodle.

JMuddepeHnupoBaHHbI 3aueT

OrieHKa '"'3auTeHO-y/[0B/IeTBOPUTE/IHHO" BBICTAB/ISIETCS, /M HabpaHo oT 51 /10 74 6a/ioB B COOTBETCTBUM C TEXHOTIOTMYECKOM KapToH
Kypca.
OrleHKa "3auTeHO-X0pOII0" BBICTAB/ISIETCSI, €C/IH HabpaHo OT 75 [0 84 6a//IOB B COOTBETCTBHU C TEXHOJIOTMYECKOM KapToi Kypca.
OrleHKa "3auTeHO-0T/IMYHO" BBICTAB/ISIETCS], eC/I HabpaHo oT 85 6a//IoB B COOTBETCTBHU C TEXHOIOTMUYECKOM KapToi Kypca.
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ITacriopT GoHzA OLEHOUHBIX CPe/CTB

AyauTopHBIE 3aHATHS

=
B KOHTaKTHO# (opme w N =
S = Q
Eg | =X
= i: I ZE
-2
o | & ° S_ g% £Eg5 | 22
& = =~ o = S| BE| &8 o)e)
N S HaunmeHoBaHuUe pa3/jie/ioB U AUAAKTHYECKUX e/JHHHIL] = ° = g5 | 80 S' T
M 5| 2 2| 2 |Es|gg| ©¢8 B2
o Q ) EE| g8 S
) = ER| 2% =2
= S&[ < <9
= < T o
75|
= =
=} =}
Bonpocsl/
3a/jaHus
2 4 |Paspen 1. Pajge1 ®ypbe u unTerpan ®@ypoe. 32 16 8 8 16 20 10 TeMaM
113
Bonpocsl/
2 4  |Paspen 2. OnepanMoHHOe HCYHC/IEHHE. 34 18 10 8 16 40 A
TI0 TeMaM
113
Bomnpocsl/
2 4 |Pa3pgen 3. Teopusi pyHKIMI KOMILIEKCHOH NepeMeHHO 42 34 16 18 8 40 A
AT 2. P YHKA P : TI0 TeMaM
113
Bcero 3a 4 cemecTp 108 68 34 34 40 100
Bcero nmo gucuunivHe 108 68 34 34 40 100
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Kpurepuu onieHUBaHUSA

OIIK-1
BOnpOCbl OMKpblMO20 muna:
Ne 1
3anmcath o0l B pAana ®ypee I QYHKITHIL, Tpa(IK KoTopoil Ha oTpe3ke [0;8] opuBeseH Ha
PHCYHKe
1
0 1 T I T I
0 2 4 6 8
Ne 2
BEIMICINTE aMITTHTYAY TapMoHIKN —4 cos(3x) + 4 sin(3x)
Ne 3
‘Vkazarp nHTerpan ©ypse B KOMIIEKCHOI dopme.
Ne 4
Kaxkoe npeoOpa3zopaHne gB/sgeTcd IpeodpazoBannieM Jamnaca pyaKIm f(f) =1 t=07?
Ne 5
N - 1
‘ HeMy paBeH OPHTIHAT, COOTBETCTBYIOIIIIT n300pakerino Jlammaca ——— 7
pr+ip
Ne 6
COCTaBUTE YPaBHEHIIe, KOTOPOe ABIAETCS OIepPAaTOPHBIM YpaBHeHIeM JIIg 3agadn Komm x' + 4x =
e 3t1(t),x(0) = 0,x"(0) = 0.
Ne 7
Haii;uTe MOIYTIb 11 ApIYMEHT KOMIUIEKCHOTO 9Hena Z = —V3 — i |
Ne 8
s Z
HaifTn BEIIeTH! m f(z) = ———.
Ne 9
BEHIYICTNTE 3HAYEHNE NPOoN3BoaHoit pyrkmm 3z2 — 4z + 1 B Touke z = 2i.
Ne 10

HaiinnTe 3Ha9eHIe HHTETpaIa Mo KOHTYpY L: |z — 10| = 1, 06XoauMoMy B TOMOKITETEHOM

£ 1
HallpaBJIEHHII, SEL ;dz

BOnpOCbl 3aKpblmo2o muna:
Ne 1
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Iycts f (¥) — mepnommeckasn dpyuxms ¢ mepuoxom I =27 | Vkasarts eé pa3moKeHne B i

®ypre Ha nATEpBRaNe (—7.7).

t2
g
o
=
o
=
==
=

k=1
oD
Qg .
3 ?‘F ay cosk x + by sinkx
k=1
ol
 knx
4 b;, sin e
k=1
Ne 2
Br10paTs Kakas 113 PVHKIIHI ABIAETCSA rapMOHHKOI:
1 cos?(3x)
2 3cos(3x) + 2sin(2x)
3 sin3x
4 3 cos(3x) + 7 sin (3x)
Ne 3
dyHKINA, H300pakEHHAA HA PHCYHKe, IMeeT Mepiox T = 2, a Ha npomexyTke [—1; 1) papma 2x% — 4.
B Haiixure Koa(dumneHT b, e€ pana $ypse.
| | |
\ f I'I'. |II
\ | | [ /
\ [ [ 1 |
| | {1\ |
i III .'I I'u II| \ /
.II { \ / '|_ IJI
\ VSN
4 \\_.r "\,/ \\'/"’
1 2
2 0
2
3 —_
T
4 41
Ne 4
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YcTaHOBITE COOTBETCTBHE MekKIy ITepHomirdeckoll dyakmeil f(x) ¢ nepuonom T 1 cyMmMoii pana
DVpEe GYHKINH B TOUKe Xy = 0.

Af(x)=x?+4 xe[-1,1), T=2.

2, x €[-1,0)
B,f(x)=[4l ve; 1 =2

B.f(x)=x*-1,x€e[-1,1), T=2

2, x €[-1;0)
F'f(x):[—z, xe(@; 1y T =2

CyMMEI pAga ©ypee B TOUKE

1.0
2.-1
3.3
4. 4
Ne 5
Kaxie 13 IpHBeIS8EHEX (YHKIHI BellecTBCHHOI NepeMeHHOH t ABIAI0TCS OPUTIIHATAMIT?
L. et1(t)
2. (t3 + 562 — 1)1(0)
3. sin(4t + 1)1(t)
4. et’1(t)
Ne 6
VeTaHOBITE COOTBETCTRIIE MeMIIy IIPOII3BeleHeM H300pakeHi o Jlannacy 1 cBEpTKOIl OPHUITHAIIOB.
I1z00paxkeHnd o Jlannacy:
1 1
A F =—, F =—
1) =2 R =~
2 1
B.F =—, F ==
1(p) =5, () =7
1 1
B.Fi(p) = g F(p) = >
—_P -1
LAP) =50 RO ==
CBEPTKII OPITHHANOB:
t 5T
L. [, cos(t — 1)e>Tdt
t .
2. [, sin(t — T)tdr
t 2.
3. [,(t —1)*1(v)dr
b 5T
4. [, t—T)e’Tdr
Ne 7
Kakne 113 mepednciIeHERX QVHKIINT TapaMeTpa p = § + ie He MOTYT OBITh H200paKeHIAMII?
VKaKITe HoMep NpaBIILHOTO OTBeTa.
3
L. P
p>+1
2
2. —
p+2
p—1
3. 5
3pc—1
p+2
4. z
p-+1
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Ne 8

Kaxkue 3 HpIIBEiI'éHHHX KOMIITTEKCHBIX THCEI ABIAKTCA 3HAYCHIIAMII HATYPAITBHOT O noraprupma

KOMILIEKCHOTO d1cna z = —17
1 i
2. 3mi
3. —mi
4. 0
Ne 9
Kakas 113 GVHKITIIT SBISeTCa MENMOIT yacTsio dyakmm W = Z2 2
1 x2 + y?
5 x2 — yz
3 2xy
4 2xyi
Ne 10

JI74 KaKIx 13 IpHBeEHARX (VHKITHI HHTerpas mo 3aMKayToil Kpisoil L: |z| = 1, npoxomimoil B
IOJIOKHTENBHO HAllPABIeHIII papeH HIIo?

. f(z) = sin(z?)

2. f(z) = e? — 22 +5i
_ Z

. r© -G mEes
_ (z + 0)?

4 f(z) = Z
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