MHMHOBPHAYKH POCCHUH
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(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)
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PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
PS/IbI ®YPBE, OIIEPAIIMOHHOE MCUMC/IEHUE 1 TEOPUSA ®YHKIINM KOMILIEKCHOM

NEPEMEHHOWM
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

27.03.04 YnpaB/ieHHe B TeXHUYECKHX CHCTeMax

roj Habopa rpymer: 2026
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

E6 ABTOHOMHBIE MTH®OPMAITMOHHBIE 1 YITPAB/IAIOIITUE CUCTEMbI

3aBegyromuii Kadeznpoii OcbkuH ULA., .T.H.
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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 — CrocobeH aHa/mM3upoBaTh 3afaur MpodeCcCHOHAMBHOM [esaTe/lbHOCTH Ha OCHOBE IOJIOXKEHHH, 3aKOHOB M METOZOB B 06/acTv
eCTeCTBeHHBIX HayK U MaTeMaTUKH

OIIK-2 — CriocobeH ¢opmynypoBaTh 3aiaur NpodecCHoOHAILHON [esTebHOCTH Ha OCHOBe 3HAHWH, IPO(UIBHBIX Pa3fie/ioB MaTeMaTHyeCKIX
U eCTeCTBeHHOHAYYHBIX JUCLUIUIUH (MOAY/1elt)

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-2

3HAHUSA:

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

YMeHus:

TIPOBOZIUTD Pa3/ioKeHHe (YHKLMIA B psify Pypbe, HAXOAUTb CyMMBI PsifIOB;

NIPHMeHSITE ITpeobpa3oBaHye Jlariaca K peleHHI0 TMHEHHBIX CUCTEM C MOCTOSTHHBIMU Ko3(hUIeHTaMu;

HABbIKU:

OB/Ia/ieTh OCHOBHBIMH MaTeMaTH4yeCKVMH (opMysaMH, MeToAaM{ U CriocobamMy WX NpHUMEHEHHs Jisl PellleHHs 3a/ja4, COCTaB/ISTIOINX
OCHOBY UH>KeHEepHO-KOHCTPYKTOPCKOH MPAKTHKH.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Imciynmina PSIbI ®YPBE, OITEPAIIMOHHOE NCUVC/IEHUE U TEOPUS &YHKIINI KOMIUIEKCHOM
TIEPEMEHHOM siBnsieTcs MCIUIIMHON 06s13aTeTbHOM YacTH 6/10Ka 1 IporpaMMBI TIOATOTOBKH TI0 HarpaByieHwto 27.03.04 YnpaeneHue 6

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

CofiepkaHue AWCLMIUIVHBL SIBJSIeTC OCHOBOM st ocBoenus aucuunvH: THOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE
YIIPAB/IAIOIIUE KOMIUIEKCBI, MATEMATUYECKHUE METO/JbI OBPABOTKN UH®OPMAIIUU, METOAbl AHAJIN3A
CTOXACTUUYECKHX IIPOIIECCOB, ITPOEKTHPOBAHUE U MOJE/INPOBAHUE PAJVOJJ/IEKTPOHHBIX CUCTEM,
PAIUODPU3INKA, TEOPETUYECKUE OCHOBBI ABTOHOMHBIX MH®OPMAIIMOHHBIX U YIPAB/IAIOIINX CHUCTEM,
TEOPETUYECKHE OCHOBBI PAJMOTEXHUKW, UNC/IEHHBIE METO/bl MOJE/INPOBAHUS ITPOLIECCOB, TEOPUSA
ABTOMATHUYECKOTI'O YIIPABJIEHSI ABTOHOMHbBIX TH®OPMAILIMIOHHBIX U YITPAB/ISIFOIIINX CUCTEM.

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

¢ OIIK-1 — CniocobeH aHa/M3MpOBaTh 3a/jaukl PogeCCUOHAIBHOM AesTebHOCTH Ha OCHOBE T10/I0’KEHUH, 3aKOHOB U METOZ0B B 0b/1acTi
€CTeCTBEHHBIX HayK M MaTeMaTHKH
¢ OIIK-2 — CniocobeH (hopMy/mpoBath 3aZ,aur NpodecCOHaNbHOM /iesTe/IbHOCTH Ha OCHOBE 3HAHUH, MPO(UILHBIX paszie/ioB

MaTeMaTHUeCcKUX 1 eCTeCTBeHHOHAYUYHBIX JUCIUIUIAH (MOZyIei)



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

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

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

6

AypuTOpHbIE 3aHATHA =
B KOHTaKTHOi (hopme ]
S S
2 o iE 2
%) 3] ] 4 3 H
5 g H & o E ) Eg £
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Paspien 1. Pajpl @ypee u uaterpan ®ypoe. lapmonyku. Tpuronomerpuueckue psjibl. OpToroHanbHble
cucTeMb! PyHKLHH. OCHOBHAsI TPUTOHOMETPHUUECKAs CUCTEMA, €e OPTOrOHAILHOCTb. Koadduuuents: Dypbe.
Psig @ypoe. Yenosust Jupuxie. Teopema Jupuxiie. Psgpt @ypbe 11 UeTHBIX M HEUETHBIX (YHKL{HIA.
Pasznoxenue B psif Pypbe YHKLHI, 3aJaHHBIX Ha KOHEYHOM MpoMeXxyTKe. KomruekcHast hopma psiga @ypobe.
2 4 DHepreTHYecKue Npuoxkenust psiga Pypbe. Pasenctso [apcesasst. [Tostie 06 06061eHHOM psizie Pypbe 0 16 8 16 20 20
(110 TIPOHM3BO/ILHO} OPTOTOHAIBHON CHCTeMe QYHKLHIL. YC/IOBHS 3aMKHYTOCTH U TIOJTHOTBI CHCTEMBI).
M3o6paskenne o dypbe U ero coiictpa. MHTerpan ®ypbe. OCHOBHbIE (H3HUeCKIe MPHMepbI Mapbl
npeoGpasoranmii dypee. [oHsTHe O ® ee 110 dypee. Becoast dyHKLs 1
YaCTOTHAs XapaKTepHCTHKA IMHeHHO#H JMHAMMYeCKOH cucTeMbl. OTK/IMK CHCTEMbI Ha eJIMHIYHbIH CKayoK 1 Ha
/{MHUYHBII UMITYJTBC.
Paspen 2. O He E, GyHkuusi. Opurunansl. Mso6paxenms no Jlaracy
opuriHaioB. OCHOBHBIE CBOHCTBA M306paxkeHust o Jlanacy. TaGiuia OCHOBHBIX M300paxeHnit. TeopeMsl 0
M UHTerpyp opuruHanoe. Teopemsi 0 W HUHTer
2 4 ii. Teopema c OlIjie OPUTHHAIIBI U MX H306paXeHHs. M306paxente 34 18 10 8 16 40 40
CTyNeHYaThIX OPUrHHa/IOB. 306pajeH e NepHogHUeCKUX OPUrHHAIOB. V306paxeHne pa3phiBHBIX
oopuruHanoB. [IpiMeHeHHe OrepaTopHOro MeToja K P JTBHBL it ¥ cucTeM
y
Pazpen 3. Teopus dy i HOI i Hble uuc/ia, JIHHUK U 0671aCTH Ha
KOMIUIEKCHOM MIocKocTH. KoMrinekcHas d)yHKL‘Hﬂ BelIeCTBEHHOr0 apryMmeHTa. @yHKL‘H}I KOMIUIEKCHOTO
nepeMeHHOro. OCHOBHbIE 37eMeHTapHble GYHKLMH U X CBOHCTBA. TIpejien 1 HenpepeIBHOCTb QYHKLIAK
KOMIUIEKCHOTO I1¢ 0. l'lpomm}mau KOMIUIEKCHOTO IT¢ 0. Or
npo3BOAHON. Ycnosre Kowm-Pumana. AHammtrdeckie GyHKLMH. BoccTaHOB/eHHe aHaTHTHYeCKOH
(QYHKL{MHM 110 ee BelleCTBeHHON U MHUMO# YacTH. [eOMeTpHYeCKuii CMBIC/T MOZY/ISI K apryMeHTa MPON3BOAHOM
2 4 aHaTUTHYECKOH ¢ L T "KW CMBICIT 1] i1 aHa/IUTHYUeCKOH (YHKLIMH. DIeMeHTbI 42 34 16 18 8 40 40
Teopun b X it. JIpo6i iiHast hyHKims 1 ee cBoiicTBa. MiHBepcus. VIHTerpas ot
(byHKLiH KOMIUIEKCHOTO NIepeMeHHOr0. Pa3/HuHbie CrioCO0bI BLIMMC/ICHHs! MHTerpaa. VIHTerpaibHas Teopema
Koum. MinrerpasnbHast popmysna Ko, Teopusi BeIYeToB. BerdeT (yHKLHH OTHOCHTE/IBHO 0COGOH TOUKH.
OcHoBHasi TeopeMa 0 BblyeTax. [IpUMeHeH’e TeOpHH BBIYETOB K BBIUHC/ICHUIO OTPe/Ie/IeHHBIX U
HeCOOCTBEHHBIX HHTerPasioB. Psijibl ¢ KOMIIIEKCHBIMH uieHamH. Psisibi Teiinopa. Psiziet Jlopana. Pasnoxenue
yHKLWiA B psig JIopaHa B OKPeCTHOCTH 0COGOIT TOUKH HIIK B COOTBETCTBYIOLLEM KOJIbLIE.
Bcero 3a 4 cemectp 108 68 34 34 40 100 100
Bcero no aucyuninHe 108 68 34 34 40 100 100
3.2. AyANTOPHBINH NPAKTHKYM
Ne Homep 1 HauMeHOBaHuUe O6bem,
Tema NpakTH4YeCKOro 3aHATHA
n/n pasjena JUCHUIIMHBI ay/i. 4acoB
1 Psi @ypoe. Koadduimenter @ypre. Pa3iokeHne neprogiueckKix GyHKLMHN B psif, 5
Dypbe.
7 Pasnoxenuve B psij, @ypbe (GyHKLMM, 3a/]aHHBIX Ha KOHEYHOM IIPOMEXKYTKe. 2
Pazzen 1. Pazpl @ypbe 1 nHTerpas| OHepreTHUeCKre NpUIokenus psaga Oypee.
3 Dypoe. M3o6paxeHue 1o ®ypbe u nHTerpan ®ypoe. HaxoxaeHne nzobpaxenuii no dypbe aist 9
0CHOBHBIX PyHKLWI. [ToHsTHE O flenbra-QyHKINN.
4 Psi @ypoe. Kosdduimentsr ®ypre. PasiokeHne neprofiueckix GyHKIMI B psif, 2
Dypbe.
5 OriepaTopHBIif MeToZ, pelilenust AuddepeHnaIbHbIX yPaBHEHUI 1 CUCTEM 5
nudbepeHIaNbHbBIX YPaBHEHUH.
IIpyMeHeHue orepal{iOHHOIO UCYMC/IeHUS K IMHeHHbIM JMHAMUYe CKUM CHCTeMaM.
6  |Pasgen 2. OneparuoHHOe 2
[TepezaTounas ¥ BecoBast (hyHKIUS.
HCUMCIeHNe.
7 OpuruHajbl ¥ Ux usobpakenus Haxoxaenre u3obpaxkeHust o Jlariacy 1o OpuriHaLy 2
1 Ha060pOT.
8 PaspbIBHbIE OPUTHHAJIBI U UX N300pa>keHHe. 2
9 Ycnosue Komm-Pumana. BoccraHoBneHue yHKINY 110 ee BelljeCTBeHHOMN MM MHUMOM 2
YaCTH.
10 VIHTerpasbl OT GyHKIUH KOMIIEKCHOTO ITepeMeHHOTr0. 2
1 Crioco6b! BBIUKC/IEHUsT MHTEIPA/IOB: 3aMeHa NepeMeHHOH, Gopmysa HbtoToHa- 2
JlelibHuUIIa.
12 . BerveT GyHKIUM OTHOCHUTEILHO 0CO00M TOUKH. 2
Paspen 3. Teopust GpyHKIuI "
. . Ornepaliuy Hajl KOMIUIEKCHBIMU YMC/IaMH. JIMHUY 1 00/1aCTH Ha KOMILIEKCHOM
13  |koMI/IeKCHOM repeMeHHOM. 2
I7I0CKOCTH.
14 OcHOBHBIe 3/1eMeHTapHble (PYHKI[M U UX CBOMCTBA. BriziesieHre BelljeCTBeHHOM 1 2
MHHUMOM yacTell GyHKLMM KOMIUIEKCHOM r1epeMeHHOM.
15 Pa3noxeHve ¢yHKLMH B psif Teiinopa. PasnokeHue ¢yHKIwi B psif JlopaHa. 2
16 ITpocrTeiiye nprMeps! KOHGOPMHBIX 0TOOPaKEHHH. 2
17 BbIuKicieHre MHTerpasioB C TIOMOLbI0 OCHOBHOM TEOpEMbI O BbIUETaX. 2
Bcero 3a 4 cemecTp 34
3.3. CamocrosTenbHas padora cryaenra (CPC)
Homep u
Ne HaHMEHOBaHHE O6bem,
Copepkanue yueGHOro 3aaHusi
n/n pasjena 4acoB
JUCIUTITAHBI
Paspen 1. Pagpel
1 |®ypbe uuHTerpan |M3yueHne MeToZOB pasnoykeHUst PYHKLWH B psij, Pypbe, IPUIOXKeHHe MeToZia B PellleHHH 3a/jad. 16
Dypee.
Pazpen 2.
V3yyeHre MeTOZIOB OIepaLiOHHOTO MCUYMC/IEHNs i7Isl pellleHus quddepeHIanbHbIX, HHTerpaIbHbIX
2 |OnepauoHHoe o 16
yPaBHeHHi1.
HCUUCIIeHHe.
3 |Pasgen 3. Teopus IToBTOpEHKe MOHATHSI KOMIIIEKCHOe UiCIo. VI3yueHre MeToZI0B HaX0KieH!s! IpeJiena, IPOU3BOJHOM, 8
yHKLMH MHTerpasa oT (GyHKIUK KOMIUIeKCHOU NepeMeHHOM. Pasnoxenue B psf JlopaHa B konblie. Teopust
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BBIUETOB U ee npuMeHeHre. KoH(pOpMHbIe 0TOOpaXeHHs U MX TIPUJIOXKEHHSI.

KOMII/IEKCHO#
repeMeHHOM.
Bcero 3a 4 cemecTp 40
4. ®OPMBI KOHTPOJISI OCBOEHUSA AVCIIAIIVIVMHBI
CEMECTP HEJEIN CEMECTPA
123 4 5/ 6 |7 8 9 10 | 11 | 12 | 13 14 15 | 16 17
4 BII3 ap BII3 [P BII3 ap ud. 3au.

YcnoBHble 0603HaYEHHS:
o JIP — auarHocTrueckast pabora;

o BII3 — Bonpocsl/3ajanus no Temam I13;
o . 3au. — auddepeHIMPOBAHHBIN 3aUeT.

TeKyImuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPETHbIe BpeMeHHble HHTePBa/IbI B CIeyIOLUX GopMax:

JIMarHoCTHYecKast pabora;
BOMPOCHI/3a/jaHus 1o Temam I13.

ITpomeKyTo4Has aTTecTalus NPOBOAUTCS B hopMax:

b depeHIMPOBaHHbIN 3a4eT.
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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.
. A.I1. Psbymiko, B. B. Bapxartos, B. B. [lep>kaBer. VIHauBHyabHbIe 3afaHus M0 Beiciieli Matemartuke. Y. 3 Psapl. BI'TY "BOEHMEX"
um. [l. ®. Yerunosa, 2007, 371. pec.
4. A. T1. Psbyuko, B. B. bBapxaros, B. B. [lepxasel. Pager. BI'TY "BOEHMEX" um. []. @. YctuHOBa, 2007, 146 7K3.
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.

w

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.
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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
TIEPEMEHHOM siensieTcs AUCLMILTMHO 06A3aTe/IbHOM yacTH 6/10Ka 1 IporpaMMbl MOATOTOBKY 10 HarpaBieHmio 27.03.04 Ynpaenenue @
mexHUYecKux cucmemax. JucipruiiHa peanu3syercss Ha (axynerere b basoBoe mmkeHepHoe obpasoBanwe BI'TY "BOEHMEX" um. [1.®.
YeruHoBa Kadenpoii B1 Briciasi MaremMaTHKa.

[ucuunivHa HalesieHa Ha GOpMHUPOBaHUe KoMnemeHyuli:
OIIK-1 CriocobeH aHanu3upoBarh 3a7iladd INPO(eCcCHOHA/NBHON [esTeNbHOCTH Ha OCHOBE IIOIOKEHWH, 3aKOHOB M MeTOZ0B B 007acTé
eCTeCTBeHHBIX HayK U MaTeMaTHKUY;
OTIIK-2 Criocobex (opMy/MpoBath 3afiaur TPoQeCCHOHaTBLHOM /IesITe/TbHOCTH Ha OCHOBE 3HAHWM, MPOGWILHBIX PA3fleloB MaTeMaTHYeCKUX U
eCTeCTBeHHOHAyUHbIX JUCLUIUIMH (Mofy/iei).

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.
VnpvBuayarnbHble 3alaHusi 10 BbICIIeH
maremartuke. U. 3 Paaer: BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2007 (12)

E. C. bapaHoga, B. . IBaHoB, I'. A. CoromoHOBa.

. Pappl @ypre: CII6.BTTY "BOEHMEX" um. [I.
®. YeruHoBa, 2008 (8)

B. JI. ®aiiHmMuAT. . IHAUMBUYa/IbHbIE 3a/jaHUsT
1o psinam ®ypbe 1 ripeobpasoBaHusiM Pypre U
Jlarnaca: CII6.BT'TY "BOEHMEX" um. . ®.

YcrunoBa, 2017 (1, 2)

A. TI. Psbyuiko, B. B. Bapxaros, B. B. [lep>xageL.
Pagpr: BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2007 (12)

T. JI. Anucosa, I1. I. JlaxmaHoB. . OniepaliioOHHOE
ucumucienre: Mocksa: FOpaiit, 2023 (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)

A. TI. Psbyuiko. ViHauBH/yabHble 3aaHus 110
BbICIIei Maremaruke. U. 4 OnepaLjioHHOe
ucuncienue: BI'TY "BOEHMEX" um. [I. ®.
YctuHoa, 2007 (16)

E. C. bapaHoga, B. 1. I1BaHoB, I. A. CoromoHOBa.
. OnieparionHoe ucuncienve: CII6.6I'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (12)
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.

E. C. bapaHosa, I'. A. CoromoHoBa, H. B.
Tapacoga. . Teopust QyHKIMIA KOMI/IEKCHOM

niepemeHHoi: CI16.BI'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 2008 (11)
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 uncna: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (12)
. T. TTucbMenHbIl. . KoHCreKT ekt 1o
BbICIIel MaTemaTuKe : M.: Aiipuc-ripecc, 2006
(12)
A. TI. Pabymiko, B. B. Bapxaros, B. B. [lep>xaBeL.
VinpvByayarnbHble 3alaHus 10 BbICLIeH
mateMatuke. Y. 2 KomrnekcHele uncia: BI'TY

"BOEHMEX" um. []. ®. YctuHoBa, 2007 (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

<
B KOHTaKTHOM (hopme S E
S =0
S 5= ShSe
= & - T
[ M - = =]
3 o $ |§g| £f& | EC
E [®] = X = = E, E. @ [=)e)
> = HanmeHoBaHHe pa3e/ioB H AUAAKTHYECKHX eJHHHIY 75| o B g=| 85 S E T
< 2 Q 5 S 2§ §¢e o 3 =)
EZ| 28 = =g
(S} Q 7} gE gg
] = T 0| 58 = %
g |95 ¢ [ o | £X
] ] g_
= =
o o o
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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OueHoUHbIe MaTepHasbl Mo guciuniuae PSAJIBI ®YPBE, OIIEPAIIIOHHOE UCUYMUC/IEHUE U TEOPUS &Y HKIUNA

KOMIUIEKCHOM IIEPEMEHHOM

OIIK-1 - Cnoco6eH aHau3upoeams 3a0a4u npogheccuoHa1bHOII desimebHOCMU HA OCHOBe NO/104CeHUL, 3aKOHO8 U Memodoe 8 obacmu
ecmecmeeHHbIX HAyK U Mamemamuku

Noe 1 TlpouuraiiTe TeKCT, BbIOepHTe PaBU/IBHBINA OTBET U 3allUIINTe apryMeHThI, 000CHOBBIBAOLIIME BEIOOD OTBETa

Bemucmute 3™

1. 0
2. -1
3. n(3m)
4. 1

Ne 2 TIpouwTaiiTe TEKCT U 3aIMILKITE Pa3BepPHYThI 000CHOBAHHBINA OTBET

Jammcars obmmit B paga Pypee A dyveEmEHE, rpaduk KoTopo# Ha otpeske [0:8] mpueeneH Ha
pHCYHKE

04
0

Ne 3 TlpouuTaiiTe TEKCT U 3alUIINTe Pa3BepHYTbI 000CHOBAaHHbIN OTBET

CocrapbsTe onepaTopHOe VpaBHeHHe 114 3agaan Komm: x — 2x" + x = (t — 1)1(t — 1), x(0) =
0; x'(0) =0

No 4 TlpouuTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE

VeTaHOBHTE COOTEETICTBHE MEXAY H300pakeHmavu mo Jlarnacy 1
OpHTHHATAMH.

Maobpamenus o Jlanmacy:
AF(p)=2-—5
B.F(p) =5~

B.F(p) =>~~

TFp) =2~
OpHruHATEL:

L) =(—-1)1(x)
2 f()=(1-0)1@®)
3.f(0) =(t* - D1(t)
470 =("*-11()
5. =(1—-e)1(t)

Ne 5 IlpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE

VCTaHOBHTE COOTESTCTEHE MeAAY OPHIHHATAMH H H300PaKeHHAMH IO
Jlammacy.

OpHrHHATEL:

A (t—2)e5C 21t — 2)

B.e'sin(t— 1)1(t — 1)

B. (t+1)%e1(t + 1)

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

Hzobpaxensns no Jlamracy:

1

p—4

Ip

T (p-4)P+1

1R ©

P

p—4 -2p

T(p—4)2+1

T — -1
(p-2)+1

-p

—2p

Cip-s)®

No 6 TIlpouuTaiiTe TEKCT M yCTaHOBUTE TI0C/IeZ0BATETHEHOCTD

14
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IIycTh fix) — mepuomdeckas ¢yHEKm (T = 20). Ecan Ha [—C ; €] ¢pyHKOHA f{X) I ee Opon3BoIHAL [ '(X) HEIPEPEIBHE

HMEF0T , TO TPHTOHOMETPIYecKInl psaa Pypbe GYHKIHH f{X) Ha Beell 911c1oBoii IpsAMoil H eTo cyM
OyzeT (yHKIILA S(x), onpeleneHHas ClIeIyIOIHIM 00pa3oM: a) , €CIIII X — TOIKA HellpephIBHOCTI f{X); ©) \
— TOYKA pa3peiBa f{x). IIpH 3TOM TPUTOHOMETPHYIecKIil psan Oypbe QYHKIIIII flx) Ha TF000M OTpe3Ke, IeNHKC

JeKAleM B HHTepBale HelIpepEIBHOCTII (DYHKIIII fx).

A. CXOINTCH PABHOMEDHO

5. §(x) =flx)
B. cxoaurcsa

JS(x=0)+f(x+0)
2

T. S(x) =

JI. KOHEYHOE YIICIIO TO4YeK PpaspelBa IEPBOTO pola

Ne 7 IlpounTaiiTe TEKCT U YCTAHOBHTE T10C/IE/0BATELHOCTD
PaccraBbTe npaBwIbHbIE (pasbl B ONpefie/IeHUN:

Touxka zo, B KOTopoil ¢yHKINA fZ) He ABNAeTCA aHATHTHTECKOIl, HA3LIBaeTCA Touroil pyHKIH fZ). Touky
SIRIIAIONTYIOCS 14 f{Z), Ha3BIBAIOT TouKOIl pyHKINH f{Z). ToUKa Zg Ha3EIBaeTCs TouaKoil GyH
fiz), ecmi1 B HekoTOpoil ee OKpecTHOCTH HeT Jpyroil TOUKH QyHEIHH fZ).

A. IpaBHIEHOIT
B. ocodoit

B. momipoBaHHOii oco0oii

Ne 8 TlpouuTaiiTe TeKCT, BblOeprTe NPAaBU/IBHBINA OTBET U 3allUIINTe apryMeHThbl, 000CHOBBIBalOLIIMe BEIOOD OTBeTa

ITycts f(x) — nmepuogmaeckas dymxuns ¢ mepmogom I =277 . VkazaTs e€ pasTomenne B pag
$ypee Ha HHTepBaTe (— L) .
oo
Qg
1 > + Z a; coskx
k=1
=
2 by, sink x
k=1
oo
Qg .
3 ?+Zakcoskx+bksmkx
=1
w0
. kmx
4 Z by sin——
=1

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

Kaxoe H2 IpHESIeHHEX NpeodpazoBaHlH ABIAeTCA IPAMEIM Npeobpazopanuem Pypre obmero
eHJa dyEEUHEHE fx)?

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

Ne 10 IMpounTaiiTe TeKCT, BbIOeprTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBarOLIMEe BEIOOP OTBETOB
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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 fe) = {—2, xe@ 1y 772
3 flx) = x5, x € [-1,1), T=2
(2 x€[-L0) __
4 f(x]_{z}, U

Ne 11 HpO‘«H/ITaI‘;ITE TEeKCT, BLIﬁEpI/ITE TIpaBUJ/IbHbIE OTBETHI Y 3allMIINTEe apryMeHThI, OﬁOCHOBLIBa}OH_U/IE B]:IGOP OTBETOB

Kakne H2 NpHEeIEHHEX QYVHEIHA BelIecTECHHOH NepeMeHHOH © ABIAIOTCA OPHTHHATAMH?
1. e"1(t)
2. (&% + 5t — 1)1(1)
3. sin(4t 4+ 1)1(t)
4. et 1(t)

Ne 12 IMpouuTaiiTe TeKCT, BbIOeprTe NPAaBU/IbHbIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAIOLIME BEIOOD OTBETOB

Karne uz npHEe fEHHEX MHHEHHEX JuddepeHIHATEHEX YPABHEHHH MOKHO PEIIHTE OIIEPATOPHEIM

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

Ne 13 IMpouuTaiiTe TeKCT, BbIOeprTe NPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD OTBETOB

=z+1

Kakne To9xm SRIAFOTCA IOMIOCAMHE TPETHETO MopanKa m1a byEsmmn f(z) = W"
z—i)8(z—-2i)8=2

1 z=1
2 z2=2i
3 z=0
4 z=-1

OIIK-2 - CnocobeH ¢popmynupoeamb 3adauu npogpeccuonabHoll desimeabHOCMU HA OCHO8e 3HAHULI, NPOQPUIbHBIX pa30enoe
MamemamuuecKux U eCcmecmeeHHOHay4HbIX oucyunauH (modyeti)

Ne 1 TlpounTaiiTe TEKCT U 3aNMIIKTE Pa3BePHYTHIN 000CHOBAHHBIN OTBET

Beraucauts koathdHIEEHT ag ama dyEsuEs f(x) = 3x2 + 2x Ha
mpomeayTre [0; 2), ecmm 8 nepuog pagen T = 2.

No 2 TlpoumTaiiTe TEKCT U 3alUIINTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

Hailitu BeraeTs! Gpyurumm f(z) = —(2_1)2(2_3)-

No 3 TlpouuraiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE
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VcTaHOBHTE COOTRETCTEHE MEAIY NPOHIBEJeHHEM H300paKeHH N0
Jlammacy H CBEPTKOH OpHTHHAIOE.

Hzobpaskenna no Jlammacy:

A F(p)= i: F(p) = p_J—-E

B.R() =, B®) =

1 1
B R =7 )=
LAG) =0 RO =5

CEEPTKHM OpHTHHAIIOE:
l.f: cos(t — 1)e®dr
2. _f; sin(t — 1)tdt
3.]; sin(t — 7)e*Trdr
4. fi(t —0P1(r)dr
5.J; (t—1)e*dr

Ne 4 TIpouuraiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

VeTaHOBHTE COOTEETICTBHE MEEAY H300pakeHmavu mo Jlamnacy B

OPHTHHATAMH.
Maobpaxenna no Jlammacy:
=1t
AFP)=2-3
=1 1
b.F) =151
B.Flp)=2-21
) =2-=
=1_1
LFE)=_—3
OpHruHATEL:

L) =(t—1)1(z)

2 f)=(1-01@®)
3.F(0) =(t* - 11(t)
4.F(1) = - 11(t)
5. =(1—-e")1(t)

Ne 5 HquHTaﬁTe TEKCT U yCTaHOBUTE I10C/1ej0BaTe/IbHOCTh
PaccraBeTe TIpaBWIbHbIE YTBEPXKJEHUS B OIIpeJe/IeHUsI:
IIzomIpoBaHHaA 0codad TOUKA Zy HA3hIBACTCH
a) yeTpaHIMOil oco0oll TOIKOI, ecn ;
0) IOTHOCOM, eciH ;

B) CyIIecTBeHHO 0co0oil TouKoil, ecrnn

l. lim f(z) =
E—Eg

=]

. lim f(z) = c,rme ceC
z—zZg

- A lim f(z)

(V5]

Ne 6 Hpoqmaﬁ're TEKCT U YCTaHOBUTE I10C/1Iej0BaTe/IbHOCTh
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¢byrrumA f(2) KOMILTeKcHOIT IepeMeHHOIT HasbIBaeTCA
. B TO4Ke @, eclIl oHa AHddepeHnIpyeMa B HEKOTOPOIH OTKPEITOI OKPECTHOCTIH Q.

. B TOYKE @, CIH CYIIeCTBYeT HeKOTOpas OKPeCTHOCTE TOUKII d, B KOTOPOIl f(Z) CoBImamaeT cO CXOIAIIIIMC
CTEHEHHEIM PSIIOM.

. B TOUK®e @, eC/II OHA YIOBIeTBOpAeT ypaBHeHIIo Jlannaca.

. B o0macTi (7, €T OHA cOXpaHsAeT YIJIBI I MAcIITa0b! IPH 0TOOpasKeHIIL.
A. TApMOHITECKOIT
B. romoMopdHoii
B. xoH(popMHOIT

T'. aHAMHTIYecKoll

Ne 7 TlpouuraiiTe TeKCT, BbIOEpHTE PABHU/IBHBINM OTBET M 3allHIINTE apryMeHThI, 000CHOBBIBaOLIME BEIOOD OTBETa

Bridopate kakaa n3 HYHKUHIA SBAASTCA TapMOHHKOMR:

1 cos?(3x)

2 3 cos(3x) + 2sin(2x)
3 sin®x

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

No 8 TlpouuraiiTe TeKCT, BbIOepHTe NPAaBU/IBHBIN OTBET U 3allMIINTe apryMeHThI, 000CHOBBIBaOLIIME BEIOOD OTBETa

Kaxkoe H2 IpHESIeHHEIX peoOpazoBaHHH ABIAeTCA NpeodpazoraHueM Jlannaca dyvHKITHE

f=1, 1207
1 1
2 Up
3 p
4 1/(p-1)

Ne 9 TlpouuTaiiTe TeKCT, BbIOEpHTe NPABU/ILHBIN OTBET M 3allUIINTE apryMeHThI, 000CHOBBIBalOLIMe BEIOOD OTBeTa

Ina dyuxnmm _f| ¢) msobpaxenne Jamtaca F(p). Yemy paeno maobpamenne Jlanmaca dyvuximu f(t)e*?

ViaxuTe HOMED NPaEHIBHOIO OTBETA.

5. F(p)e**
6. Fp-4)
7. Flpt+4)
8. F(p)ip

Ne 10 IMpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB

Karue uz npueeErEen Gy HEIHIT MOTYT SRIATECA BEMECTREHHON HITH MHHMOM TaCTAMH AHATHTHIECKOH
dyerunn f(z) = u(x, ¥) + iv(x,¥) KoMLIekcHOH nepeMeHHodH z = x + iy?

1 3xy+x+2y+5
2. yi—x?+4xy+1
3. ¥? —3xy? +x—1
4. y A+ ax? +dxy -1

Ne 11 TMpouuTaiiTe TeKCT, BbIOeprTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBArOLIMe BEIOOD OTBETOB
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Ina xaxex H3 IPHEEAEHHEIX GYHKIHA HHTETPAT N0 3aMKHYTOH KpHeoi L: |z| = 1, npoxommmott &
[OTOKHTENEHO HANPAETEHHH paBeH HYIo 7

1. f(z) = sin(z?)

2. flz)=e*—z% +5i
. 9 e=aners
4 =810

Ne 12 HpO‘«H/ITaI‘;ITE TEKCT, BBIGEPI/ITE TIpaBUJ/IbHbIE OTBETHI Y 3allMIIINTEe apryMeHThI, OGOCHOBLIBB}OH_U/IE Bbl60p OTBETOB

ITo kaxoMy KOHTYDPY L. 00x0mMMOMY B HONOMKHTEIEHOM HAIPAEISHHH, HHTErpan T
-1

paeeH Hymo?

) L:|z| = 0.5

5 L:lz—10]=1
3 L:|z—i] =10
. Lilz—il=1

Ne 13 TMpounTaiiTe TeKCT, BbIOeprTe MPaBU/IbHbIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIMe BEIOOD OTBETOB

Kaxne mz IIPHEESJEHHEIX KOMILIEKCHBIX SHCEI ABIAFOTCA 3HA9eHHAMH HaTypaIsHOTO JIOI‘apHCIJ.\{a

KOMILTEKCHOTO 9HCIa £ = —17
1 i
2. 3mi
3 —i
4. 0
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