MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
Iekan dakynsreta
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« » 20__

PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
PS/IbI ®YPBE, OIIEPAIIMOHHOE MCUMC/IEHUE 1 TEOPUSA ®YHKIINM KOMILIEKCHOM

NEPEMEHHOWM
Hanpas/ieHue/criefiaIbHOCTb MOATOTOBKH 24.05.06 CucreMbl ynpaB/ieHus JIeTaTeIbHbIMHU aNnaparaMmu
Crienia/iM3anusi/npoguib/mporpaMMa noAroToBKH CucreMBl ynpaB/ieHUs pakeT
‘YpoBeHb BbICIero 0Gpa3oBaHust Crienpamrer
®dopma o0yueHus Ounast
®dakynbTeT W NndopmannoHHble U ypaB/idoLiie CHCTeMbI
Beinyckaromas kadeapa W3 Cucremsbl ynipaB/ieHUsI  KOMIIbIOTEPHBIE TEXHOJIOTHI
Kadeppa-pa3padoTunk padoueii nporpaMmmsl B1 Beiciiasi MaTeMaTHKa
a YACHI (110 Ha/IMYHMI0 BUJAOB 3aHATHI) o
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3BOBATEJ/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPABOBAHUS (®I'OC BO)

24.05.06 Cucrembl ynpas/ieHus jieTaTeIbHbIMH annaparaMmu

IporpammMy cocTaBuIu:
Kadenpa b1 Beiciuasi MaTeMaTuka

BenkoBa AHacracust JIeOHH/J0BHa, K.().-M.H., OLIeHT

Kadepnpa b1 Briciast MateMaTrka
UYepnycs [1aBen [1aBnoBuY, K.T.H., JOL|EHT, JOLI€HT

ITporpamma paccMoTpeHa

Ha 3acefiaHy Kadezpbl-pa3paboTunka

paboueit nporpammbl B1 Beicuias MaTeMaTuka
3aBegyromuii kadezapoii Bunnuk I1L.M., A.T.H., foL.
ITporpamma paccMoTpeHa

Ha 3ace/|JaHUH BbIITycKatoleil Kadepbl

N3 Cucremst ynpas/ieHUA U KOMIIBIOTE€PHbIE TEXHO/IOTHH

3aBepytomuii Kadezpoii CeiprieB A.H., 1.BoeH.H., CHC

roj Habopa rpymer: 2026
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
PSAJBI ®YPHE, ONIEPAIIMOHHOE UCYUC/IEHVE U TEOPUS ®YHKIU KOMIUIEKCHOM ITEPEMEHHOM

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBeHHOHAyUHble U ODIenHKeHepHbIe 3HaHWs, METO[bI MAaTeMaTHUeCKOTO aHa/M3a U MOAETUPOBAHUS,
TEOPeTUUeCKOT0 1 3KCTIepUMeHTaIbHOTO UCC/Ie/J0BaHus /IS pellieHNs] MH)KeHePHBIX 3a/jau MpodeCcCHOHAaNbHOM /lesTe/TbHOCTH

OIIK.[I-1 — CriocobeH aHanU3MpOBaTh M BBISB/ATH €CTECTBEHHO-HAYUHYIO CYLIHOCTb TPOO/IeM yIpaB/leHWs] B TEXHHUECKMX CHCTeMax Ha
OCHOBe TIpUOOpeTeHHbIX 3HAHUI

DOPMUPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE C/Ie/[YIOIMX Pe3y/bTaToB 06pa3oBaHus:
OIIK-1

3HAHUSA:

OCHOBHBIE IIONIKEHHWsI TEODUM KOMIUIEKCHBIX uucesll U (YHKIWH KOMIUIEKCHOH IlepeMeHHOW (Tpefies, HeNpephIBHOCTE,
mubdepeHIManbHOe UCYHCIEHWe, TeOMeTPUUYeCKUi CMBIC/, YCIOBHS aHa/JIMTHYHOCTH, MHTErpajbHOe HCUMCIeHWe (YHKLWM); UMC/IOBbIE U
CTeTleHHble KOMIUIEKCHBIE Psifibl, 0COOble TOUKM (YHKLM KOMILJIEKCHOM IlepeMeHHOW, BbIUeThl (PYHKLMM B OCOOBIX TOYKAaX; MeETOZbI
WICIIO/Ib30BAHUSI BBIYETOB Ji/Is1 BBIUMC/IEHHUST KOHTYPHBIX KOMIUIEKCHBIX M HeCOOCTBEHHbIX Bell|eCTBEHHBIX HHTErpAjoB; TOHSTHE M METOZBI
aHAJIUTHUYeCKOTO MPOZ0/DKeHHsT PYHKIIMH KOMITIEKCHOM ITepeMeHHOMH;

YMeHusi:

MIPOM3BOAWTD OTepaliM Haf, KOMITIEKCHBIMH UHC/IaMHM, WCIIONb3Ysl pa3/iMdHble (JOPMBI MIX 3alTUCH U TeOMeTPHUeCKyl0 WHTepIIpeTariyio;
BBIUKC/ISITH OCHOBHBIE 3/IeMeHTapHble (YHKL|MM KOMIUIEKCHOTO NepeMeHHOro, pelllaTh ypaBHeHHs]; UCC/Ie/j0BaTh (YHKL{MIO Ha aHaJUTUYHOCTb,
BBIUHMCJISTH €€ TPOU3BO/HYI0, BOCCTAHAB/IMBATL AHAJIUTHUECKYIO (DYHKLMIO TI0 €€ BeI|eCTBEHHOH WM MHHUMO#M YaCTH; HAXOAWUTh 00pasbl TOUEK,
nuvHUM, obnacTeit mMpu MX OTOOpa)KeHWH C TIOMOIIBI0 AHATUTUYECKON (GYHKLUH, OMpefessTh KOH(POPMHOCTb OTOOpa)keHuUsi; BBIUKC/SATH
KOHTYDHBIe MHTerpajbl OT (YHKIMM KOMIUIEKCHOTO ITepeMeHHOro, WCIOb3yst TeopeMbl Koy, uHTerpanbHyto ¢dopmyny Kommw, dopmyimy
HetoToHa-JIeiibHMI|a; UCC/IeA0BaTh CXOAUMOCTb KOMITIEKCHBIX UMC/IOBBIX PsfIOB, HaXOAWTh 00/1aCTH CXOAMMOCTH CTEIeHHBIX DsiZiOB; T0/1yYarh
paznoxeHre GyHKIMH B psizibl Teiiopa niu JlopaHa; HaXOAWUTE U UCC/IeA0BaTh 0COObIe TOUKH (PYHKLIMH; BEIUUCIISTE BEIYETHI (DYHKIUH B 0COOBIX
TOUKaX; MCII0/Ib30BaTh BBIUETHI /ISl BHIUMC/IEHHS] KOHTYPHBIX KOMIUIEKCHBIX MHTErpasioB; BBIUKMC/ISTH BellleCTBeHHble TPUTOHOMETPUUeCKHe U
HecobOCTBeHHbIE MHTETPastbl C TIOMOIL[BIO BLIUETOB;

HABbIKU:

OB/MaZieTh OCHOBHBIMM MaTeMaTHYeCKHMMH (GoOpMy/naMH, MeTOJaMd U crocobaMyd WX TIpUMeHeHHsl [Jis pelleHWs 3afau
€CTeCTBEHHOHAyYHbIX ¥ TEXHUYeCKUX JAUCLIUIIIUH.

OIIK.JJ-1

3HAHUSA:

OCHOBHBIE TT0JIO’KEHHs] TEOPHY OITepPaL{FIOHHOT0 NCUHC/IeHNs, TIPeZiCTaB/IeHre U UCCie/ioBaHue (GyHKLMH IpU oMoy uHTerpana dypee u
psifioB dypbe;

YMeHus:

1. mpoBoAUTE pasnoxenue GyHKLUH B psifi @ypbe, HAXOAUTb CYMMBI PSZIOB;

2. IpUMeHsTh Npeobpa3oBaHye Jlamraca K peleHHIo IMHeHHBIX CHCTEM C ITOCTOSHHBIMU KO3 GUIMeHTaMH;

HABbIKU:

TIpe/ICTaB/IeHHs Pe3y/IbTaTOB CBOMX HCC/IeZI0BaHMH B BH/ie TIOJTHOM MaTeMaTHueCKOH MOZIe/TH.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Imciynmina PSIbI ®YPBE, OITEPAIIMOHHOE NCUVC/IEHUE U TEOPUS &YHKIINI KOMIUIEKCHOM
TIEPEMEHHOW siBnsieTcs MCIMITIMHON 06s13aTeTbHO# YacTH 6/10Ka 1 IporpaMMB! TIO/TOTOBKH T10 Harpae/ienuio 24.05.06 Cucmembl
ynpaeneHus iemamesbHbIMU annapamamu.

Copiep)kaHye AUCLMITIMHBI SIB/SeTCs JIoruueckKuM npogo/pkeHrueM aucuurind: BBICIIHAS MATEMATUKA.

CofiepkaHue JUCLMIVIMHBI SIB/ISI€TCS OCHOBOM Jyifi ocBoeHMsl AucuuruiviH: BAPMAIIMOHHOE MCUYHMC/IEHUE, MEXAHUKA
IIOJIETA, OIITUMAJIBHOE YIIPABJIEHUE, OCHOBBI MOJE/IMPOBAHNSI 1 UCIIBITAHUS IIPUBOPOB U CHUCTEM,
OCHOBBI HABEJEHWSI PAKET W CIIEHUAJIBHBIX JIETATE/IBHBIX AIIIIAPATOB, OCHOBBI COBPEMEHHbBIX
PAJUOIJIEKTPOHHBIX CHUCTEM, OCHOBBI TEOPUM YIIPAB/IEHUS, TIPUK/IATHASI THUJAPOA3SPOAUHAMUKA,
IIPOEKTUPOBAHUE IIU®POBBIX CHCTEM HA IUINC, COBPEMEHHASI TEOPUSI YIIPABJIEHUSI, TEOPETUYECKHUE
OCHOBBI PATIO3/IEKTPOHHOM BOPBEGI, TEOPUSA YIIPAB/IEHUS, 3/IEKTPOMEXAHUYECKUE CUCTEMBL.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHus AUCLIUTUIMHBL

e OIIK-1 — Criocobex TIPUMEHATh €CTeCTBeHHOHAYUHbIe 1 O6LL[EI/IH)KEHEPHBIE 3HaHMA, MeTOAbl MaTeMaTU4YeCKOI'o aHa/ik3a U
MO/ie/IMPOBaHNs, TEOPETHUUECKOI'0 U SKCIIePUMEHTA/IbHOI'O UCC/IeI0BaHUA /I PellleHNA WH)KeHePHBIX 3a/ia4 HpO(I)eCCI/IOHaIIbHOI\/II

JlesITeNIbHOCTH
e OIIK.[-1 — CrniocobeH aHa/lM3MUpoBarTh U BBISIBISTH €CTECTBEHHO-HAYUHYIO CYI{HOCTB [PO6/IEM YIIpaB/IeHus B TEXHUYECKHX CHCTeMax Ha

OCHOBe TIpUOOpeTeHHbIX 3HaHUH



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI
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Paspen 1. Pajpl @ypbe u naTerpan ®ypoe. lapmonuku. TpuroHomeTpudeckue psiabl. OpToroHanbHble
crcTeMbl GyHKUI. OCHOBHAsI TPHTOHOMETPHUECKAs CUCTEMa, ee OPTOTOHAMbHOCTb. Koadduuuentsr dypbe.
Psizy @ypoe. Yenosust [iupuxie. Teopema Jlupuxiie. Psajpt @ypbe //ist YeTHBIX H HEUeTHBIX (YHKLIHIA.
Pasnoxenue B psij @ypbe QyHKLMH, 3aaHHBIX Ha KOHEYHOM MpoMexyTke. KomruiekcHast popma psiia Pypbe.
2 4 OHepreTuyeckue Npunokenus psja ®ypwe. PaseHcTso IT: TonsiTre 06 psge ®ypoe B 16 8 8 16 20 20
(o HOif OPTOTOHA/ILHOI CHCTeMe (yHKLHI. YC/IOBHA 3aMKHYTOCTH  TIOTHOTHI CHCTeMbi).
M3o6paene o ®ypse 1 ero coicTea. Muterpan ®ypbe. OCHOBHbIE (H3MUYeCKKe MPUMEpbI Tapbl
npeobpasopanuii Pypee. [TousTie 0 uee o dypee. Becosasi pyHKLMs 1
YaCTOTHAs XapaKTepPUCTHKA IMHeHHOM JMHaMUUecKoi cucTeMbl. OTK/IMK CHCTeMbI Ha e/JMHUYHbII CKauoK U Ha
E}ZLMHH‘IHHﬁ UMITYJIBC.
Paspen 2. OnepanonHoe ucuncaenue, Ejqunnunas gyHkuus. OpuruHanel. M3o6pakenus no Jlanacy
opuriHanoB. OCHOBHbIE CBOHCTBA M306paxkeHus 1o Jlanacy. TaGiuia 0CHOBHBIX 3006paxennii. TeopeMsl 0
bo W MHTerpup opuruHanos. Teopems 0 guddep W MHTerpup
2 4 ii. Teopewma ¢ OpHrHHATb H HX H30BpaXeHis, U30GpaxeHie 34 18 10 8 16 40 40
cTynquaTblx opuruHanos. M3o6pakeHne MepHOAHIECKHX D])HI‘HHaIIOB W3o6paxeHne Pa3phIBHBIX
OPHFHHaIIOB HDHMEHGHHE OHEDHTO])HOTO MeToja K JIbHBL. U cucreM
y
Paspen 3. Teopus ii KommIeKCHOI i Hbie ucna. JIHAN W 061acTH Ha
KOMILIEKCHO# MI0CKOCTH. KOMIUIeKCHast (PYHKLMSI BeLlleCTBEHHOT0 apryMeHTa. MYHKLHS KOMIIEKCHOTO
nepeMeHHOro. OCHOBHbIE 37eMeHTapHble GYHKLMH U X CBOHCTBA. IIpe/ien ¥ HenpepeIBHOCTb QYHKLIAK
KOMIJIEKCHOTO ¢ 0. TIpc 'KOMIIJIEKCHOTO Tt 0. Oy
Tpo3BOAHON. Ycnosre Koum-PumaHa. AHamTHYeckue GyHKLMH. BoccTaHOB/IeHHe aHaTHTHYeCKOH
(YHKLM 110 ee BelleCTBEHHON U MHUMO# YacTH. [eOMeTpHYeCKUii CMBIC/T MOJY/ISt M apryMeHTa MPON3BOAHOM
2 4 aHaUTHECKOI () . T Kuii CMBICT T i aHATMTHYECKOF (YHKLMH. DMeMeHTbI 42 34 16 18 8 40 40
TeOPUH b 1X it. JIpo6i it yHKims ¥ ee cBoiicTBa. MiHBepcus. MiHTerpan ot
(YHKLMM KOMIIEKCHOTO MepeMeHHOro. Pasninunble criocobbl BLIUHC/IEHUs: MHTerpasia. VIHTerpasibHasi Teopema
Koum. UnterpansHast popmyna Ko, Teopusi BbiueToB. Boiuer (yHKLUH OTHOCHTE/ILHO 0COBOI TOUKH.
OcHOBHast TeopemMa O BblueTax. anMEHeHME ‘TEOPUH BbIYETOB K BBIUHUC/IEHUIO OMpe/ie/IeHHBIX U
HeCOOCTBEHHBIX HHTErpasoB. Psiibl ¢ KOMIUIEKCHBIMH uieHamH. Psaapl Teitnopa. Pagpl JlopaHa. Pasnoxenue
(yHKLuii B psig JIopaHa B OKpPeCTHOCTH 0COBOM TOUKH WIIH B COOTBETCTBYIOLEM KOJIbLIE.
Bcero 3a 4 cemectp 108 68 34 34 40 100 100
Bcero no 108 68 34 34 40 100 100
3.2. AyANTOPHBIN NPAKTHKYM
Ne Homep 1 HanMeHOBaHHe O6bem,
TeMa npakTHUeCKOro 3aHATHSA
n/n pasaena JUCHHIIUHBI ayA. yacoB
1 Psi @ypoe. Koadduimentsr @ypre. Pa3iokeHne neprofiueckix GyHKIMII B psif, 2
Dypbe.
5 Pasnoxenve B psig Oypbe QyHKLMH, 3a/JaHHBIX HA KOHEYHOM TTPOMEXKYTKE. 5
Pasgen 1. Psapt @ypebe u uHTErpaj| JHepreTuueckue IpuioxkeHus psajga ypee.
3 Dypbe. 3obpaxkenue 1o ®ypre u uHTerpan ®ypoe. HaxoxaeHue n3obpaxenuii mo dypee Ajist 2
OCHOBHBIX (QyHKIWH. [ToHATHE 0 Ae/bTa-(PyHKINH.
4 P ©ypoe. Kosdduiments: ®ypre. PasnokeHne neproguueckux GyHKIUIA B psif, 2
Dypbe.
5 OrepartopHsIii MeTog, pemeHust fuddepeHIanbHbIX YPaBHEHHH U CHCTEM 2
nuddepeHLMaNbHBIX ypaBHEHHUH.
TIprMeHeHue orepaliOHHOTO UCUMC/IEHUS K JIMHEIHBIM JUHAMUYeCKHUM CUCTeMaM.
6  |Pasgen 2. OneparpoHHOe 2
IMepezaTounasi ¥ BecoBast (hyHKIIUS.
HCUHC/IeHHe.
7 OpuruHajbl ¥ Ux u3obpakeHus Haxoxaenre u3obpaxkeHust o Jlariacy o OpurdHany 2
1 Ha0OOPOT.
8 Pa3pbIBHBIE OPUTHHAJIBI M KX W300pakeHHe. 2
9 OrnepaLuy HaJj KOMIUIEKCHBIMU Ukc/iaMu. JIMHUU U 06/1aCTH Ha KOMITIEKCHOM 2
TJIOCKOCTH.
10 OcHOBHBIe 3/1eMeHTapHble (PYHKI[MK U UX CBOMCTBA. BhifiesieHNe BelljeCTBeHHOM 1 2
MHHMOU YacTel (yHKIMM KOMIIJIEKCHOM TIepeMeHHOM.
11 Pasnoskenvie ¢yHKIH B psi Teiinopa. PasnoskeHue ¢yHKImiA B psif JlopaHa. 2
12 . [Tpocreiiiiye nprMepbl KOHPOPMHBIX OTOOPAKEHHUH. 2
Paspen 3. Teopus (yHKIui =
13 o . BblunicieHne MHTerpasoB C IOMOLbI0 OCHOBHOM TeOpeMbl O BblUeTax. 2
KOMITJIEKCHOM IepeMeHHOM. —
14 BbIueT (yHKIMM OTHOCHTEILHO 0CO00M TOUKH. 2
15 Yenosue Konm-Primvana. BoccranoBnenve GyHKLFH 10 ee BelljeCTBeHHOM W/IM MHUMOU 2
yacTH.
16 VIHTerpasbl OT (GyHKIUHM KOMIIEKCHOTO ITepeMEeHHOTr0. 2
17 CriocoObl BEIYMC/IEHHST HHTErPasIoB: 3aMeHa IepeMeHHOH, Gpopmysna HerotoHa- 5
JleiiOHuUIIA.
Bcero 3a 4 cemecTp 34
3.3. CamocrosTenbHas padora crygenra (CPC)
Homep u
Ne HaMMeHOBaHHe O0neMm,
CopepikaHue yueGHOT0 3aaHusI
n/n pasaena 4acoB
JAUCLYMII/THHBI
Pazpen 1. Psabl
1 |®ypoe uuHTerpan |V3yueHne MeTOZOB pa3soxeHHUs GyHKIWIA B psig Pypbe, IPUIOKeHHe MeToZia B PellleHNH 3a/iau. 16
Dypbe.
Paspen 2. V3yueHre MeTOZ[0B OIepaL{FIOHHOT0 NCUMCIIeHNS A1 peliieHns AruddepeHnanbHbIX, HHTeTPalbHBIX
2 |OmnepaiyoHHOE Y o o pan AP A PEHTy ’ P 16
ypaBHEHUH.
HCUMCIIeHHe.
3 |Paspmen 3. Teopust [ToBTOpEHHe MOHSATHSI KOMIUIEKCHOE UKC/IO0. VI3yueHHe MeTOZ[0B HaX0KeHUs Npe/ieria, TIPOM3BOHOM, 8
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MHTerpasa oT (yHKIMM KOMIUIeKCHOU IepeMeHHOM. Pa3snioxkenue B psf JIopaHa B konblie. Teopust

yHKIMH

KOMIL/IEKCHOM BBIUETOB U ee NpuMeHeHre. KoHpOpMHBIe 0TOOpaKeHNs Y MIX TIPUJIOXKEHHSI.

riepeMeHHOH.

Bcero 3a 4 cemecTp 40
4. @OPMBbI KOHTPOJISI OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/I1 CEMECTPA
123 4 5/ 6 8 9 10 | 11 | 12 | 13 14 15 | 16 17
4 BII3 ap BII3 ap BI13 ap . 3au.

YcnoBHbIe 0603HaueHNS:
o [JIP — auarHocTrueckas paboTta;
o BII3 — Bonpocel/3afanus no temam I13;
o . 3au. — AuddepeHIMPOBAHHBIN 3aUeT.

TeKyImuii KOHTPO/Ib YCIIEBaeMOCTH CTYAEHTOB ITPOBOAUTCA B JICKPETHBIE BpeMeHHbIe MHTePBaJIbl B CIeyIOIHX (opmax:

[UarHoCcTHueckast pabota;
BOIPOCHI/3a/jaHus 1o TeMam I13.

HPOME)KyTO‘-lHaH aTTecTanusa IIpoBOJUTCA B cbopmax:

nuddepeHLIMPOBaHHBIN 3aueT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. A. I1. Psbymiko. IHMBHya/IbHBIEe 3a[jaHus 10 BhICIIel MateMaTrke. U. 4 OneparoHHoe ucurcienune. BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2007, 198 3K3.
2. A. I1. Psbywko. ViHauMBHAyasbHbIe 3a7aHust o BeIcIIeli MaTeMatuke. Y. 4 OnepauponHoe ucuucienye. BI'TY "BOEHMEX" um. [I. ©.
YctuHoBa, 2007, 3:1. pec.
3. A.II. Psbyuiko, B. B. Bapxaros, B. B. [lepxaew. Pszel. BITY "BOEHMEX" um. [I. ®. Yctunosa, 2007, 146 k3.
4. A. TI. Psibyiko, B. B. Bapxaros, B. B. [lepxaBel;. VinauBuyansHble 3aianus 1o Beiciueii Matemaruke. U. 3 Psapr. BI'TY "BOEHMEX"
um. [. ®. YeruHoBa, 2007, 351. pec.
5. A. I1. Psbyuko, B. B. Bapxartos, B. B. [lepkaBel1. H/BH/ya/ibHbIe 3a/jaHus 110 BbIcIeit Marematrke. Y. 2 KommniekcHble uncia. BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2007, 406 3K3.
6. A. II. Psby1uko, B. B. Bapxaros, B. B. [lepxasel. VinanBu/yanbHble 3aiaHus 1o Beiciueii Matematuke. U. 2 KomriekcHsle urcia. BITY
"BOEHMEX" um. []. ®. YcrunHosa, 2007, s11. pec.
7. B. JI. ®aitHuivuar. . IHauMBrAyabHele 3aganus o psgam Oypee v npeobpasoBanusm Pypee u Jlariaca. CI16.BI'TY "BOEHMEX" um.
[. ®. YcruHoBa, 2017, 533 3K3.
8. B. JI. ®aiinmmvuar, [1. M. Bunnauk, U. B. I'yces. . @yHKimu KoMiuiekcHoro aprymenra. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2013, 192 3k3.
9. [. T. IucbMeHHbIH. . KoHCIeKT yiekiuii 1o Beiciieii MmaTemaruke . M.: Aiipuc-nipecc, 2006, 752 3x3.
10. E. C. Bapanoga, B. U. VBaHoB, I. A. CoromoHoBa. . Pzt @ypre. CI16.BI'TY "BOEHMEX" um. []. @. YctunoBa, 2008, 351. pec.
11. E. C. Bapanoga, B. U. UBaHos, I. A. Coromonoga. . Ornieparjpontoe ucuncienvie. CI16.6I'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2008,
3/1. pec.
12. E. C. BapaHosBa, I. A. CoromoHoBa, H. B. Tapacosa. . Teopus ¢yHKuuii KoMmrtekcHoit niepemenHoi. CI16.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2008, 351. pec.
13. U. U. TIpusanos. . Paast @ypee. Mocksa: FOpaiit, 2020, 351. pec.
14. T. JI. AHucoga, II. I. JlaxmaHoB. . OneparjoHHoe ucurciaeHre. Mocksa: FOpaiit, 2023, a:1. pec.

5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUIMHE:
He TpebyeTcst.

5.3. Ilepuopuueckye U3aHus:
He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "HTepHeT", He0OXOAUMBIX /ISl OCBOEHHS! JUCLIUILIUHBI, 3/1EKTPOHHBIE
O61O/IMOTeUHBIe CHCTEMBI:

1. http://urait.ru/ — O6pa3oBaresbHast riardopma «HOpaiit». [Ijist By30B U CCY30B.;
2. https://repository.library.voenmeh.ru/jspui/ — ®yHgamentansHas 6ubmvoreka BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.

CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasnbeHast anekrpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToHoTekcTOBast 3mekTpoHHas 6ubmoTeka Poccuiickoro donza GyHaMeHTaIbHBIX NCC/IEA0BAHUH.
WHdopmaloHHbIe CIIPABOYHbIE CUCTEMBI:
1. TexskcrnepT — IHbOPMaLMOHHBIN TOPTa TEXHUUECKOTo peryupoBaHus: Hopmel, paBuna, cTaHaapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOH reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlnoc- nHGOPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.
5.5. TIporpammHoe obecrieueHue:
He TpebyeTcs.

5.6. VIHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTure ¢ obyyvarorumucs nocpezgcreom VMIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. AyAuTOpUS C YMC/IOM NOCAZI0UHBIX MECT He MeHbllle KOJIM4ecTBa 00yUaroIuXcs.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIl|eHHbIe KOMITBIOTePaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1St PAOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.

9 36046



TIpunoxenue 1
_ K paboueii nporpamMme JIMCLMIIMHbL
PSAIBI ®YPBE, OITEPAITMOHHOE MCUYHMC/TIEHVE ¥ TEOPUSA ®YHKIIUM KOMIUIEKCHOU ITEPEMEHHOU

AnHoTanus paboueii MporpamMMsI

Oucrpmmaa  PAZABI  ®YPBE, OIIEPAIIMOHHOE WCUYHMC/IEHUE Y TEOPUSA ®YHKIUA KOMIUIEKCHOM
IEPEMEHHOM sBiisieTcss AuCLMIUIMHON o6s3aTebHOM yacTi 6/10Kka 1 mporpaMMbl MOATOTOBKM IO HarpaBieHuio 24.05.06 Cucmembl
ynpaeneHus AemamenbHbIMU annapamamu. JJUCIUIIMHA peanu3yeTcs Ha pakynsTeTe b BasoBoe mmkeHepHOoe obpa3oBanne BI'TY "BOEHMEX"
um. I.®. Ycrunosa kadenpoii 51 Beiciiias MaTemaTyka.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
OIIK-1 CriocobeH MpPUMEHSTh eCTeCTBEHHOHay4yHble M OOIeHH)KeHepHble 3HAHHS, METOJbl MaTeMaTHYecKoro aHaiu3a W MOZe/MpOBaHus,
TeopeTHYeCKOro U 5KCIepUMeHTa/IbHOTO UCC/Ie/JoBaHUs /ISl PellieHUs! MH)KeHepHbIX 3a/ia4 podeccruoHanbHOM [iesiTeIbHOCTH;
OIIK.[I-1 CriocobeH aHaM3UPOBATh M BBISB/ISATH €CTECTBEHHO-HAYUHYIO CYIHOCTH MPOG/IEM yripaB/ieHusi B TEXHUUECKHUX CHCTEMax Ha OCHOBE
NIpHOOPEeTeHHBIX 3HAHUH.

Cogpiep>kaHle JWCLUIUIMHBI OXBaThIBaeT KPYI BOIMPOCOB, CBSI3aHHBIX C IIOCTAHOBKOM 3ajladd M IIOCTPOeHHMEM MaTeMaTHYeCKOW Mogenu Ais
peasbHBIX YCIOBUI, @ TAaK)Ke TIpeiCTaB/IeHreM pe3y/IbTaToB CBOMX HCC/IeZ0BaHUM B BH/je TIOJIHOI MaTeMaTHueCKOU MOZIe/TH.

TIporpaMMoii AUCLIMIUTMHBI TIPEAYCMOTPEHbI CIEAYIOLKE BUABI KOHTPOJIS:
TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [QMarHOCTHYecKast pabora;

e BOIpOCHI/3afaHus1 1o TeMam [13.

ITpoMeKyTouHas aTTecTalus IIPOBOJAUTCS B hopMax:
o nuddepeHIIPOBAHHBIH 3a4eT.

O611jast TPYAOEMKOCTh OCBOEHMUS AUCLIMIUTMHBI COCTaB/sieT 3 3.e., 108 u. IIporpaMmoli AUCLUIUTHHBI TIPEAYCMOTPEHBI JIEKIIMOHHbIE 3aHATUs (34
4.), TIpakTHUeckue 3ausaTus (34 4.), camocrosiTesibHast pabora cryzeHTa (40 u).
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TIpunoxenue 2

_ K paboueii nporpamMme JIMCLMILIMHbL
PSAIBI ®YPBE, OITEPAITMOHHOE MCYHMC/TIEHVE Y TEOPUSA ®YHKIIUM KOMIUIEKCHOU ITEPEMEHHOU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIUIMHEI cocTasieT 108 u., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 40 4., 0TBe/IleHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HanmenoBanue padoTbi

PexkomMeHjjyemas iuTepaTrypa

TpyaoeMKOCTB,
yac.

Paszpen 1. Psapbl @ypbe u

uHTerpasa dypene.

V3yueHre MeTOZ[0B pa3/oykeHust GyHKIWH B psf Pypbe, IpHIoKeHe
MeToZa B pellieHHH 3afiay.

U. W. Ipusanos. . Pager @ypre: Mocksa: FOpaiiT,
2020 (1, 2)

A.TI. Psabymiko, B. B. Bapxaros, B. B. [lep>xaBer.
Pappr: BI'TY "BOEHMEX" um. [I. @. YcTuHOBa,
2007 (12)

E. C. bapaHoga, B. 1. IBaHoB, I. A. CoromoHOBa.
. Psap1 @ypoe: CII6.BI'TY "BOEHMEX" um. [I.
®. YeruHoBa, 2008 (8)

T. JI. Anucoa, I1. I. JlaxmaHoB. . OniepaliioHHOE
ucumucienre: Mocksa: FOpaiit, 2023 (2)
A.TI. Psabymiko, B. B. Bapxaros, B. B. [lep>xaBer.
VnpvBuayarnbHble 3alaHusi 10 BbICIIeH
maremartuke. U. 3 Paaer: BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2007 (12)

B. JI. ®aitHmmuAr. . UHAMBUAYanbHbIE 3a/laHUst
1o psifiaMm Dypbe 1 peobpasoBanHusaM Pypbe 1
Jlarnaca: CI16.BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2017 (1, 2)

16

Wroro no pasgeny 1

16

Paspen 2. OnepanMoHHOe HCYHC/ICHHE.

V3yueHre METOZ[OB OTIepPAL[IOHHOT0 UCUMC/IeHNUS AJIsT PeleHusT
nuddepeHLMaTbHBIX, UHTErPa/IbHbIX YPaBHEHUH.

T. JI. Anucosa, I1. I JlaxmaHoB. . OnepaljioOHHOe
ucumncienre: Mocksa: FOpaiit, 2023 (2)

A. TI. Psbyuiko. ViHauBH/ya/bHble 3a[aHus 110
BbICIIei Maremaruke. U. 4 OnepaLjioHHOe
ucuucienue: BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2007 (16)

E. C. bapaHoga, B. 1. I1BaHoB, I'. A. CoromoHOBa.
. OnieparionHoe ucuncienve: CII6.6I'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (12)
A. TI. Psbymko. HAMBHAya/IbHBIE 3a/jaHS 110
BeICiIeit MaTemaruke. Y. 4 OnepanjoHHoe
ucuucienue: BI'TY "BOEHMEX" um. [I. ®.
YcrunoBa, 2007 (16)

B. JI. ®aitHumMuAr. . IHAuBUYalbHbIe 3a/jaHUs
o psinam ®ypbe u npeobpasoBanusiv Pypee U
Jlarnaca: CII6.BI'TY "BOEHMEX" um. . ®.
YeruHoBa, 2017 (3)

16

Wroro no paspeny 2

16

Paspen 3. Teopus (yHKIMI KOMIUIEKCHOM IlepeMeHHOIA.

IToBTOpEHMe MOHSTHSI KOMITZIEKCHOE YMCII0. M3yueHre MeToz0B
HaXOXKJ,eHUs Npefiera, IPOM3BOZHOM, HHTerpasa oT (GyHKLMHM KOMITIEKCHOH
repeMeHHOI. PasnoxkeHue B psifj JlopaHa B Kosblie. Teopusi BHIUETOB U ee
riprmeHenure. KoH(OpMHbIE 0TOOPayKeHHsI M MX TIPHIOKEHHSL.

B. JI. ®aiHmmvut, [1. M. Bunnuk, W. B. T'yces. .

OyHKIMU KoMIIeKcHoro aprymenTa: CI16.BTTY

"BOEHMEX" um. [I. ®@. Ycrunosa, 2013 (1, 2, 3)

A. TI. Psbyuiko, B. B. Bapxatos, B. B. [lep>xaBeL.

VnavBuayanbHble 3aaHHs 110 BBICIITeH
mateMatuke. Y. 2 KommnekcHele unicna: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (12)
E. C. bapaHosa, I'. A. CoromoHoBa, H. B.
Tapacoga. . Teopusi pyHKIMI KOMIIEKCHOMN
nepemenHoi: CI16.BI'TY "BOEHMEX" um. []. @.
YcrunoBa, 2008 (11)

A. TI. Psbyuiko, B. B. Bapxatos, B. B. [lep>xaBeL.
VnavBuayanbHble 3aaHus 10 BBICIITeH
mateMatuke. Y. 2 KommniekcHele uncna: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (12)
. T. TTucbMenHbIl. . KoHCreKT ekt 1o
BbICIIel MaTemaTuKe : M.: Aiipuc-ripecc, 2006

(12)

Wroro no paszeny 3

11
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TIpunoxenue 3
_ K paboueii nporpamMme JIMCLMIIMHbL
PSAIBI ®YPBE, OITEPAITMOHHOE MCUYHMC/TIEHVE ¥ TEOPUSA ®YHKIIUM KOMIUIEKCHOU ITEPEMEHHOU

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora
e BOIpOChI/3afaHus 1o TeMam [13;
¢ nuddepeHIIPOBAHHEIN 3a4eT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e [IpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTawyst.

Bonpocsi/3aganus no remam I13

BhInosiHeHHe KOHTPOJIBHBIX MePOIPUSITHE 10 TeMaM MPAKTHUeCKUX 3aHATUH U CaMOCTOSTe/IbHON paboThl, KOTOpble 0OBSB/AIOTCS B
Hauajle ceMecTpa C yKa3aHHeM 0aji/ioB 3a MX BBITOJHEHHE B COOTBETCTBUM C TEXHOJIOTMUECKOH KapToi Kypca.
O6pasLipl BOIIPOCOB U TEXHOIOTMUYeCKHe KapThl MOXKHO Haiitit B YMK auctunnubst 1 OVIOC Moodle.

MuddepenupoBaHHbIN 3aueT
OtueHKa "3auTeHO-y0B/IeTBOPUTEIBHO" BBICTAB/ISIETCS, eC/T HabpaHo oT 51 1o 74 6asioB B COOTBETCTBHU C TeXHOJIOTMUYECKOH KapToi

Kypca.
OreHKa "3a4TeHO-XOPOLLO" BBICTAB/ISETCS, €M HabpaHo oT 75 710 84 GaslsIoB B COOTBETCTBHH C TEXHOIOTMUECKOH KapToit Kypca.

OlieHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS, €C/Id HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMUYECKOM KapToi Kypca.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AyauTOpHBIE 3aHATHSA
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Bonpocsl/
3a7laHust
2 4  [Pa3pen 1. Paael ®ypbe u uHTerpan ®dypee. 32 16 8 8 16 20 20 110 TeMam
I3
Bonpocsy/
2 4 |Pa3gen 2. OnepanjioHHOE HCYHC/IEHHE. 34 18 10 8 16 40 40 3ajiaHms
T10 TeMaM
113
Borpocsy/
7 4 Paspen 3. Tsoplm yHKIUH KOMII/IEeKCHOM 2 34 16 18 8 40 40 | 3dAanuA
nepeMeHHOI. T10 TeMaM
113
Bcero 3a 4 cemecTp 108 68 34 34 40 100 100
Bcero no gucyuniinHe 108 68 34 34 40 100 100
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OueHounble MaTepuassl no gucnumuide PSJIbI ®YPBE, OTEPAIIMOHHOE NCYNC/IEHUE 1 TEOPHSI OYHKIAN
KOMIUIEKCHOM ITEPEMEHHOU

OIIK-1 - Cnocobex npumeHsims ecmecmeeHHOHay4Hble U o6u4euHcheHeprle 3HAHuUs, Memoobl MamemMamu4eckoz20 aHaau3a u

M00e/IUPOBAHUSI, MeoPemu4ecKoz0 U IKCNePUMEHMA/IbHO20 UCC/1e008AHUSA 0/151 pelleHUsl UHHCeHEPHbIX 3a0ay NpogeccuoHaIbHOU
desimeabHOCMU

Noe 1 TlpouuTaiiTe TeKCT, BbIOeprTe PAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBArOLIME BEIOOD OTBETOB

Kaxkne vz npHeen@naex QyHEIHI BeMecTEeHHOH NepeMeHHO T ABIIIOTCA OPHIHHATAMHE?
1. e’1(t)
2. (t* + 5t — 1)1(¢t)
3. sin(4t 4+ 1)1(t)
4. e 1(t)

No 2 TlpouuTaiiTe TEKCT U 3alULINTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

Janmcars obmuii e paga Dypee gua dyvesmunE, rpaduk KoTopoi Ha orpeske [0:8] npueenen wa
PHCYHKE

1

D L)
0
Ne 3 TIpouwuTaiiTe TEKCT U 3aIUIINTe Pa3BePHYTHIM 000CHOBAaHHBIN OTBET

CocrapsTe onepaTopHoe vpagHeHHe 114 sagagn Komm: x — 2x" + x = (t — 1)1(t — 1), x(0) =
0; x'(0) =0

Ne 4 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE

VeTaHOBHTE COOTEETCTEHE MEXAY H200pakemmavu mo Jlamnacy 1

OPHIHHATAMH.
Hzobpaxenua no Jlanmacy:
1 1
A F(p) = 5 53
= 1
BFp) =51
B.F(p)=1i-21
p)=2-=
T.F(p)==-1
@) =-7
Opurunats:

Lf)=(—-11()
2. f(®)=(1-1)1(z)
3F(0) = (t* - D1(e)
4 f()=(e* -D1@®)
5.F(0) =(1—-e7)1(t)

Ne 5 TlIpouuraiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

VcTaHOEHTE COOTESTCTEHE MEA/AY OPHIHHAIAMH H H300paXeHHAMH 110
Jlannacy.

OpHruHame:

A (t—2)e 21t - 2)

E. e lsin(t — 1)1(t — 1)

B. (t+1)%e™i(t + 1)

T e*t+2) cos(t + 2)1(t + 2)

Hzobpaxenns no Jarracy:

1 —P=* ozp
(p—4)7+1
2

]
e

3 p—4 -2p
T(p—4)t+L
———e?
(p=2)7+1
5.——e7%
(p-5)7

14
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Ne 6 IlpounTaiiTe TEKCT U yCTAHOBHTE T10C/IE/I0BATEIEHOCTD

IIycTh fix) — mepuomdeckas ¢yakmd (T = 20). Ecan Ha [—C ; €] ¢pyHKONA f{X) I ee pon3BoIHAL ['(X) HelIpepEIBHE

1IMEF0T , TO TPHTOHOMETPITYecKI1 psa Oypbe GYHKIINH f{X) Ha Beell 911c/10BoiT IIpAMOII 1 eTo cyM
OyzeT GyHKIIIA S(x), onpeleneHHas ClIeIyIOMIM 00pa3oM: a) , €CIIII X — TOIKA HelIpepBIBHOCTII f{X); ©) \
— TOYKA pa3phiBa f{x). IIpH 3ToM TpUTOHOMETpHYIecKil ps DOypbe GYHKIIII flx) Ha TE000M OTpe3Ke, [emHKC

Je}KalleM B HHTepBalle HeNPepEIBHOCTII (DYHKIII f{x).

A. cXofHTcs paBHOMEPHO

5 S) =)

B. cxoaurcs

Lo s - L6060

JI. KOHeYHOe YIICIIO TO4YeK PpaspelBa IEpBOTO pola

Ne 7 TlpounTaiiTe TEKCT M yCTAHOBHTE TOC/Ie/I0BaTeIbHOCTh
PaccraBbTe npaBu/IBHBIE (pa3sbl B ONpe/ie/IeHHH:

Touka zg, B KOTopoil ¢pyHKINA f{z) He ABNAeTCs aHAIHTHTIeCKOIl, HA3bIBaeTCsA Touxoil yHKIHH f{z). Touky
SIBILAFOITYEOCS 114 fZ), Ha3BIBAROT Toukoil dyHkmmH f{z). Todka zZo HasEIBaeTCA TOUKOI GyH
[flz), ecm1 B HeKOTOPOIT e OKPeCTHOCTH HET JIpyToil TOYKI (YHKIHH f{Z).

A. IpaBHNEHOIT
B. ocodoit

B. momipoBaHHOii oco0oii

Ne 8 TlpouuTaiiTe TeKCT, BbIOeprTe NPABU/IbHBIN OTBET U 3alMIINTE apryMeHThl, 000CHOBBIBatOLIMe BEIOOD OTBeTa

Bemucmure 7™

0

-1
In(3m)

1

bl bl Eli o

Ne 9 TlpoumraiiTe TeKCT, BbIOeprTe NPAaBU/IbHBINM OTBET U 3alUIINTe apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa

ITyets f(x) — nmepuogmaeckas dymxums ¢ mepmogom I =277 . VkazaTs e€ pasTomenne B pag
®yphbe Ha HHTepBaTe (—LT) .
oo
Qg
1 > + Z a; cosk x
k=1
fr=]
2 Z by, sink x
k=1
oo
Qg .
3 ?+Zakcoskx+bksmkx
k=1
o0
. kmx
4 Z by smT
k=1

Ne 10 TTpounTaiite TEKCT, BbIOEPUTE TIPABU/IBbHBIN OTBET U 3aIMIIUTE apryMeHThI, 000CHOBBIBaOIIMe BHIOOP OTBETa
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Kaxoe H2 IpHESIeHHEX NpeodpazoBaHlH ABIAeTCA IPAMEIM Npeobpazopanuem Pypre obmero
BH7a QyEKmHEE fx)7

| r@- =] s
\% —m
2 5 =
F(z) = ;J. f(x)coszxdx
0
3 5 o
F(z) = ;J. f(x)sinzxdx
(]
4 _L * —izx
f(x)= \%J‘; e ""*F(z)dz

Ne 11 TMpouuTaiiTe TeKCT, BbIOeprTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBaIOLIMEe BEIOOD OTBETOB

Kaxmx mpaeegHEEX neprogaaecknx pyurumEi f(x) ¢ mepaogom T koshduumeHT 0y paga
®Dypre pagex 07

1 flx) = x2, x e[-1,1), T=2
(2 xE[-LO) ~
2 fx) = {—2, xe(; 1y T2
3 flx) = x5, x € [-1,1), T=2
(2 x€[-L0) __
4 f(x]_{z}, U

Ne 12 INpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI 1 3allUIINTe apryMeHThbI, 000CHOBBIBAOIIIME BBIOOD OTBETOB

Kakne U2 IpHEEIEHHEIX THHEHHEX THddepeHIHATEHEX YPAEHEHHA MOKHO PEITHTE OIIEPaTOPHEIM

MeTogoM?
) x4+ 2x" +x = 1(t)
2 2"+ x" =sint 1(t)
3 x" —2x" = cos(t — 1)1(t — 1)
4 x"' 4 2sin(t) x' + x = 1(t)

Ne 13 INpouuTaiiTe TEKCT, BbIOEpHTE MPABHU/IBHBIE OTBETHI U 3alTUIINTE aPryMeHThI, 000CHOBBIBAOLIHE BEIOOD OTBETOB

z+1 o

Karse To4ks ABIAFOTCA MOMOCAME TPETHENO NopAnKa Iid dyHKumH f(z) = [Py

1 z=1
2 z=2i
3 z=0
4 z=-1

OIIK.[I-1 - CnocobeH aHanuzupoeams u @bisA6/15Mb eCmMecneeHHO-HaAyuHyI0 CyuyHOCMb npo6/1eM ynpae/aeHus 8 mexHu4ecKux cucmemax Ha
0CHO8e NpuobdpemeHHbIX 3HAHUL

Noe 1 TlpoyuraiiTe TEKCT ¥ 3alUIINTe Pa3BepHYThI 000CHOBAaHHBIN OTBET
3aruimTe uHTerpan Oypobe A1t GyHKIMH f(x)
Ne 2 IlpounTaiiTe TEKCT U 3aIMILIKITE Pa3BePHYTHIN 000CHOBAHHBIN OTBET

SpnseTcs nu npuBenéEHaa GyEEmHA u(x, y) + iv(x,y) = x? + 1 — iy? apamiTimaeckoii pynkmeii
f(2) = u + iv xoMIIeKcHoOiT mepeMenHoit z = x + iy ?

No 3 TlpouuraiiTe TEKCT M yCTAaHOBUTE COOTBETCTBHE
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TapMOHHKH pAna Oypbe QYHKIHIL.

D YHKIIHIL:
ar@ = e -2
- (3G
B.f(0) = [i},x : é_[%) 2)) r=2

(-5 x€[-150) .
r'f(x)_{ 5, xef0;1) ' =2

AMIDTHTYIE IIepBoil TapMOHIKII psia Pyphe:

20
L2
o
2. 2
o
12
3.2
o
=]
4.8
m

Ne 4 TIpouwnTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE

Ne 5

Ne 6

Iyere f(x) -nepuommaeckas dyHrmma ¢ neprogom J. Vkazate e& pasmoxenne B pas Pypee Ha

unTepeane (-1, 1).

1. %oy > a;coskx
2 &

2. Ybsinkc
k=l

3. % + Za_—i cos foc + by sin ke
il

kmx

4, i b, sin
F=l

Tun
dyHKIMH
A Ob6uero Buga
b uértHas
B HeuéTHas

ITpounTaiiTe TeKCT ¥ yCTaHOBUTE N10C/Ie[J0BaTe/IbHOCTD
PaccraBbTe NpaBU/IBLHO NPOITYIIleHHbIE C/IOBA B ONpe/e/leHusIX:

Ipeobpa3oBanuem Jlaraca pyHkumn _1_ f(x) Ha3eiBaeTcst dyHKUMs _2_ F(p) momyuyaemasi ”HTerpUpOBaHUEM O __3__

NIPOM3Be/IeHHsT KOMITTIEKCHOM SKCITOHEHTHI ¥ PyHKLH f(X).

IMpeobpasosanrem Pypre GyHxuun _4_ f(x) HaspBaercs yHkiwms _5_ F(iw) momyyaemast HHTErpHpOBaHUEM IO __ 6

NIpOM3Be/ieHNsT KOMIIZIEKCHOM SKCIIOHEHThI U PyHKLUH f(X).
A. KOMIIJIEKCHOM TlepeMeHHOMN

b. BellecTBeHHOM NepeMeHHOMN

B. NOIOKUTeTBHOM BelljeCTBEHHOMH 10IyoCcH

T. Bceii uMC/IOBOM OCH
TIpounTaiiTe TEKCT U yCTAaHOBUTE MOC/I€0BATeILHOCTD
PaccraBbTe paBU/ILHO MPOMYILEHHBIE CI0BA:

KoncopmHbie 0TobpakeHust HUryp Ha KOMILJIEKCHOH TJIOCKOCTH cOXpaHsitoT _1_ v He coxpausitoT __2__ . Ipu 3tom, hopma beckoHeuHo

MasbIx GUryp _3_, a IPOM3BOMBHBIX _4 .
A. JJIMHBI OTPEe3KOB
B. yribl Mexxly KpUBBIMU B TOUKaX UX [1epecevyeHust

B. MoxxeT He coxpaHATbCS

17
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T. coxpansieTcst
Ne 7 TlpouuTaiiTe TeKCT, BbIOeprTe NPABU/IbHBINM OTBET U 3alUIINTe apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa
Boei6parh Kakas U3 (GpyHKLUIA SIBAsSeTCSI TApMOHUKOM:

1 cos?(3x)

2 3 cos(3x) + 2sin(2x)
3 sin®x

4 3 cos(3x) + 7 sin (3x)

Ne 8 TlpouuTaiiTe TeKCT, BbIOEpHTe NPABU/ILHBIN OTBET M 3allMIINTE apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa

$yuxuma, Hzo0pakfHHAL HAa PHCYHEKE, HMeeT HepHoa T = 2, a Ha mpoMexyTke [—1; 1) paeHa
2x? — 4. Hatigare kosdduumenT b, e paga

Fia]

Dypee.

: I||I I||"|I Ilf||| IIII.

= ||'. ,"I II'. ,I'II IIIII ,l'I

\V /) \

. VAV IRV
1 " 2
2 0
3 2
T
4 4

No 9 TlpouuraiiTe TeKCT, BbIOeprTe NPAaBU/IbHBINA OTBET U 3allUIINTE apryMeHThbI, 000CHOBBIBalOLIMEe BEIOOD OTBETa

Kakas 13 GYHKIIIT ABIAeTcA MENMOit gacThio dyakmm W = Z2 2

1 x? + y2
2 x? —y?
3 2xy
4 2xyi

Ne 10 HpO‘«H/ITaI‘;ITE TEeKCT, BbIﬁepI/ITE TIpaBUJ/IbHbIE OTBETHI U 3allMIIINTEe apryMeHThI, OﬁOCHOBLIBa}OH_U/IE B]:I60p OTBETOB

z+1
Kaxne TOUKI ABIAKOTCH IOMIOCAMII TPETHETD MOPAIKa I II})’HI\'J.IIHI f (Z ) = W?

19
=
Il
[}
=

Ne 11 TTpoyuTaiiTe TeKCT, BbIOepHTe MPaBU/IbHBIE OTBETHI U 3allUIINTE apryMeHThbI, 000CHOBBIBAIOIIME BEIOOD OTBETOB

Kaxie 113 l'IpIIBEI[éHHBIX KOMILTEKCHBIX TICE ABIAKTCA 3HATEHIIAMII HATYPAIBHOT O _Horapnqyma

KOMILIEKCHOTO 9IIcia 2 = —172
1 i
2. 3mi
3 —i
4 0

Ne 12 IMpouuraiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI 1 3allUIINTe apryMeHThbI, 000CHOBBIBAOIIIME BBIOOD OTBETOB
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Haiftn BerieTsl GyHKIHH f(Z2) =

1-0,5
21,5
3-1
4-1,5

z

(z-D(z-3)’

Ne 13 INpouuTaiiTe TEKCT, BbIOEpHTE NPABU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIMEe BEIOOD OTBETOB

Kaxue 13 IpHBeEHHLIX (DYHKIHIT MOTYT SBIATECS BEIIECTBEHHOIT I MEIIMOI JaCTSIMII aHATITHIECKOIT
dyaxum f(z) = u(x,y) + iv(x, y) KoMIInekcHOIT nepeMeHHol z = X + iy?

1. 3xy+x+2y+5
2 yi—x?+4xy+1
3. P —3xy?+x-—1
4. y24+x? +4xy—1
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