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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma qucuuIuIMHBL (MOAYJIs) «JlOTOTHUTENbHBIE TJIaBbl MAaTEMATHUECKOTO
aHaJIM3a» COCTaBJIEHA B COOTBETCTBHU C (pellepalbHBIM TOCYIAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHusi — OakanaBpuar mo cnenuaidbHoctu 38.03.05 busnec-
uHdopmaruka, npoduis brusHec-aHanMTHKA, YTBEpKACHHBINH IPUKa30M MHUHHUCTEPCTBA HAYKH H
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 838 ot 29.07.2020 roxa.

N3ydyenne qucuuIuMHbl (MOAYIs) «J{omomHUTENbHBIE TIIaBbl MATEMATHYECKOTO aHaIN3a»
oOecrieunBaeT TJyOOKOE IMOHMMAaHHE PACIIUPEHHBIX METOJOB aHajiu3a, HEOOXOIMMBIX IS
pELICHUS CIOKHBIX MAaTEMAaTHYeCKHX M MPHUKIAAHBIX 3agad. JTO CIIOCOOCTBYET pPa3BUTHIO
AQHAJTUTHYECKOTO MBINUICHUS U (OPMHUPYET MPOYHYI0 OCHOBY JUIS JNAIbHEHIIErO WM3y4eHUs U
HNPUMEHEHHS COBPEMEHHBIX MaTEMaTHYECKUX MOJIeTIel B HAyKe U TEXHUKE.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuata 1o HampapieHuio 38.03.05 busnec-uapopmaruka, npodunbs buzHec-aHamTuTHKA
U BXOJUT B BapUaTHUBHYIO dYacTh bioka 1, ¢opmupyemyr ydacTHHKaMu 00Opa3oBaTEIIbHBIX
OTHOLIEHHUM.

Jucnunnuna (MOAYINb) SIBISIETCS BBIOOPHOM M JOCTYIHA A7 u3ydeHus Ha 3 unu 4 Kypce
B 6, 7, 8 ceMecTpax Ha BBIOOD.

Henapr wu3ydyeHMsi AUCHMILVIMHBI (Moayas): (GopMUpOBaHME YIIIYOJEHHBIX 3HAHUN U
HABBIKOB IIPUMEHEHHUs pPAacCIIMPEHHBIX METOJOB MaTeMAaTUYECKOrO0 aHajln3a IJIs pELIeHUus
KOMIUIEKCHBIX 33/1a4 B Pa3JIMYHBIX 00JIACTAX HAYKU U TEXHUKHU.

3agauu u3y4eHust JMCUUILIMHBI (MOAYJIS):

— H3Y4uTh 000OIIEeHHBbIE (QYHKIUHU, Mepbl U uHTerpan Jlebera kak MHCTPYMEHTHI AJIS
paboThI ¢ PYHKIUAMHU U pacrpe/leIeHUsIMH, YTO MO3BOJIUT aHATM3UPOBATh CXOAUMOCTb, ITPEIEIIbI
Y MHTETpaJibl B 6oJiee 00IMIMX MPOCTPAHCTBAX;

— OCBOUTbH OCHOBBI (DYHKIIMOHAJIBHOTO aHalIM3a, BKJIIOYasl JIMHEHHbIE ONEepaTOphl, IS
MOJICIIMPOBAHMS U PELIeHUs 3ajjad B 00JIaCTH YUCIEHHBIX METO/I0B M aITOPUTMOB,

— pa3BUTh HABBIKM NpPUMEHEHUs AU(QepeHIHaNbHbIX YypaBHEHUH, BapUallMOHHOTO
VCYMCIICHUS U TApMOHMYECKOT0 aHAJIN3a B KOHTEKCTE KOMIIBIOTEPHBIX HAYK, TAKMX Kak 00paboTka
CUTHAJIOB M ONTHUMM3ALINS,

— IMOATOTOBUTb CTYAEHTOB K CaMOCTOATEIBHOMY HCCIEAOBAHUIO W HHTETpaluu
AQHAINTUYECKUX METOJOB B IMPOEKTHl MO0 MAalIMHHOMY O0O0y4YeHHto, Kpunrorpagpuu U
TEOpeTHYEeCKOl MH(OpMaTHKE.

B pe3yabTare 0CBOEHUSI TUCHMIJIMHBI (MOYJIs1) 00YUAIOUIUIICS 10JIAKEH

3Hamy:

— OCHOBHBIE CBOWCTBA M YCJIOBHS CXOIUMOCTH psiioB Pypse;

— KJaccu(UKaIUo 0COOCHHOCTEN U XapaKTep MOBEJCHHUS HHTETPAJIOB C TapaMeTpamy,

— OCHOBHBIE MOHATHA "Teopus GyHKINNH KOMIUIEKCHOTO MEPEMEHHOT0": aHATMTUYHOCTb,
PErynsapHOCTb, 0COOEHHOCTH (PYHKIIMI KOMIIJIEKCHOTO NMEPEMEHHOTO;

— Tteopembl Komun, popmyny Ko, Teopemy Mopepa u ux cieacTBus;

— CBsI3b MeXAy mnpeoOpazoBanueM @Dypbe U CBEPTKOH, a TakkKe C JIMHCHHBIMU
Qg depeHIaIbHBIMI YPaBHEHUSMH;

ymembp:

— CTpPOUTbH U HccheAoBath psaabl Oypbe i nepuoanyeckux (yHKIUI, B TOM YHCIE C
paspbIBaMu;

— TMPHUMEHATh KPUTEPHUH PABHOMEPHOH, aOCOIIOTHON M TOYEUHOW CXOJMMOCTH PSIOB
dyphbe;

— BBIYUCJIATH MHTETPANBl C IAapaMeTpaMM M IPOBEPATh YCIOBUS KOPPEKTHOCTH
nepecTaHoBKu npeaenos (JIeitbuun, reopema @younu u n1p.);
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— BBIYUCIIATH OCTAaTKH U IPUMEHSTHh METO/] BHIYETOB B KOMIUIEKCHBIX MHTETpasiax;

— ompefensaTb OCOOCHHOCTH  (IOJIOCHI,  CYIIECTBEHHbIE  OCOOCHHOCTH, TOYKHU
pa3BEeTBIICHUS) U KIACCU(PHUIMPOBATH TOBEACHNE PYHKIUI B 3TUX TOYKAX;

— BBINOJHATH NPsIMOE U 00paTHOE npeodpa3zoBanue Oypbe A TUITUYHBIX QYHKIUH,

enaoemp:

— HaBbIKAMM AHAJIUTHUYECKOIO pasyokeHus (QyHKUMHA B psaasl Dypbe U NpUMEHEHHUS
OpPTOTOHAIILHBIX 0A3UCOB;

— METOJMKY aHalW3a TMapaMeTpU4ecKu 3aJaHHBIX MHTETpajioB, B TOM YHCIE C
OCLUJUTUPYIOIIUMHI U OCOOEHHBIMU SIIPAMU;

— HHCTPYMEHTapueM KOMIUIEKCHOI'O aHalu3a JUIsl BBIYMCICHMS MHTErpajioB 1o
3aMKHYTBIM U HE3aMKHYTHIM KOHTYpPaM;

— METOJaMH TMPOJIOJKCHUS aHATUTUYECKUX (DYHKIMIA M UCCIIEAOBAHMS UX TI00aIBHOTO
MIOBEJICHHUS;

— HaBBIKAMH HCIIONIB30BaHMA MpeoOpazoBanus Dypre s aHaIW3a YacTOTHBIX
XapaKTepUCTHK CUT'HAJIOB.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHLIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYILECTBIISITH IIOUCK, nHpOpMaLuH B 001aCTH aHAJTUTHUKHY,
KPUTUYECKUN aHAIN3 U OCHOBHBIE IPUHIIMIIBI KPUTHUECKON
cUHTe3 HH(popManuy, OLIEHKM MCTOYHHUKOB HH(OPMALIMHU U UX
HIPUMEHSTh CUCTEMHBIH PEIEeBAaHTHOCTH.
MOAXOA ISl peLICHUS YK-1.2. YMeeT KpUTHYECKH OLICHHBATh
MOCTaBJICHHBIX 3a/1a4 MCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIC U3 PA3TUIHBIX
HMCTOYHUKOB JUIS PELICHUS 3a1a4,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooseM
YK-1.3. Nwmeet npakTudeckuii OmbIT paboTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH U 00pabOTKU
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHUH 3a]1a4 HAa OCHOBE
NOoJy4eHHOH nHGOopMauu
OIIK-4. Crioco0OeH MoHUMaTh OIIK-4.1. 3HaeT OCHOBHbIE MPUHITUITBI PAOOTHI
HPUHLMIIEL PaOOTHI WH(POPMALMOHHBIX TEXHOJIOTUN U UX
WHPOPMAITUOHHBIX BJIMsIHUE HA OM3HEC-TIPOIIECCHI
TEXHOJIOTHiA; OIIK-4.2. VYMeeT UCIIO0JIB30BaTh METOBI B
UCIIOJIb30BaTh MIporpaMMHBIE CpesicTBa i cOopa,
WH(POPMAITUIO, METOIBI 00paboTKu 1 aHaIM3a HH(HOPMAITUH,
U POTpaMMHBIC o0ecrieurBasi KA4eCTBEHHYIO
cpeznctsa ee cOopa, UHQOPMAIOHHO-aHATU THYECKYIO
00paboTKy U aHATH3a MOJEPKKY
A7 ’THPOPMALIOHHO- OIIK-4.3. NmeeT nmpakTuveckuii OTbIT B
aHATUTHYECKOH NPUMEHEHUH aHATUTHYECKUX
NOJ/ICP’KKU TIPUHATHUS HHCTPYMEHTOB ISl HOAJIEPKKHI
yIpaBIIEHIECKUX MPUHATHS YIIPABJICHYECKUX PELICHUH B
peeHuit OpraHu3alusIX
[K-2. Crniocoben IK-2.1. 3HaeT OCHOBHBIE MAaTEMaTHIECKHE
UCIIOJIb30BaTh METOABI U HHCTPYMEHTAJIbHBIE CPE/CTBA,
COOTBETCTBYIOIINI MpUMeHsieMbIe AJ1s1 00paboTKu U
MaTeMaTHYeCKUI aHanm3a nHhopManuu
anmnapar u IK-2.2. Ymeer apdekTnBHO UCTIONB30BATH
MHCTPYMEHTAJIbHBIC MaTeMaTHYECKHH anmapar JUIst
CpezcTBa JUIst CHCTEMaTH3al[UH JAHHBIX U PEIICHUS
00paboTKH, aHann3a u npoeccHOHAIBHBIX 3324
CUCTEMATU3ALINN [K-2.3. Hmeer npakTHUECKHUA OTBIT pabOTHI €
WHPOPMAITUH IO TEME WHCTPYMEHTaMH aHalln3a HHGOpMaLuu
WCCIICIOBAHUS JIJISI B PaMKax HCCIIE/IOBATEIBCKUX MTPOEKTOB
peleHus 3aga4
npohecCHOHANTBHOMN
JeSITE€IbHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMKoCTb, aKaJeMHUYeCKHE YACHI
n HaumenoBanue Ounas ¢hopma TKY
pasaesia JUCUHILIHHBI KonTakTHasi padora (Texymmii
(MonyJis) Jlexkiun CeMuHapsbl Kontpo | CamocrosTean KOHTPOJIb
(mpakTu4ecKue Jb Hasi paboTta ycneBaeMocTH)
3aHSATHS)
1 OYHKINOHATBHBIN 20 20 20 Konnoxsuywm,
aHanu3 u psiapl Oypse Jlomaiiiaue
3aJIaHus
2 WnTerpansl, 3aBucsAmme 20 20 2 20 Konnoxsuym,
OT mmapamerpa, u Jomamnue
crenuaibHble (yHKIHH 3a/1aHus,
KonTponphas
pabota
3 OcHOBHI Teopun 20 20 2 20 Komnmoxsuym,
(byHKIIHI Jomamrane
KOMILIEKCHOTO 3aJaHusl,
[IEPEMEHHOTO Kontponbphas
pabora
3auem 6
Hmozo: 60 60 10 60
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyas) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MOTYJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 OYHKIIMOHAEHBIA aHAIN3 U DneMeHTHl PYHKIIMOHAIBFHOTO aHAlIN3a: METPUIECKIE TPOCTPAHCTBA.

psinsl Dypbe

HopmupoBaHHbIe TPOCTpaHCTBA. DJIeMEHTHI (PyHKIMOHATIBHOTO
aHanm3a: TUIL0epTOBBI IpocTpaHcTBa. Psaasl dypwe mo
OpPTOTrOHAJILHBIM cHcTeMaM. TpuroHomerpudeckue psiibl Dypse.
JloctaTouHble yCI0BHSA CXOAUMOCTH psina Dypbe. Pasnmudnbie BUBI
cxouMocTH psja Dypse

2 WHTerpainel, 3aBUCSAIIYE OT OmnpenenéHHblid HHTETpal ¢ napameTpoM. HecobcTBeHHBIN HHTETpa ¢
napaMeTpa, ¥ ClelnalbHbIE MapaMeTpoM: paBHOMEPHAs CXOJUMOCTb. HenpepbIBHOCTE MHTETrpaia ¢
byHKIIH napametpoM. MHTerpupoBanre u auddepeHunpoBanne nHTErpaia no

napametpy. B-bynkuus u I'-dynknus Ditnepa. Uaterpan @ypee.
[IpeobpazoBanue Pypre. CBepTKa
3 OcHoBBI TeOpUU PyHKIHH OyHKIINH KOMILJIEKCHOTO NepeMeHHoro. JnddepenunpyemMoctsb

KOMIIJICKCHOT'O IIEPEMEHHOTI'O

(GyHKLIMI KOMIUIEKCHOTO nepeMeHHoro. KomiuekcHoe
naTerpupoBanne. Psaapr Tetnopa n Jlopana. OcoOble TOUKH U UX
knaccuukanys. Teopus BEIYETOB U € MPUMEHEHHE TSI HaXOKACHUS
MHTErpasioB. PerynsipHple BETBM MHOTO3HAUHBIX (DYHKIMH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnasa tumepamypa:

1. Unbun B. A. Maremarudeckuii ananu3 B 2 4. Yacts 1 B 2 ku. Knura 2 : y4yeOHuK 11
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 315 c. — (Briciee o6pazoBanue). — ISBN 978-5-534-07069-
9. — Teker : anekrponnsnii // OOpaszoBarenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

2. CanoHmuas M. B. MartemaTtnueckuii aHamu3: ONpeIeleHHbIA HHTErpal : y4eOHHUK IS

By30B / W. B. CamoBuuyas, E. B. XopommnoBa. — 2-e¢ usn., mepepab. u mom. — Mocksa :
NznarensctBo FOpaiit, 2025. — 430 c. — (Briciee oo6pazoanue). — ISBN 978-5-534-20655-5.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/558520.

3. IloramoB A. II. Maremarnueckuii ananmu3. JuddepeHnuanbHoe W HHTETpAIbHOE
ucuuciaeHne QyHKIUN 0THOM epeMeHHOM : yueOHUK U npakTukyM Juist By3oB / A. I1. Ilotanos.
— Mocksa : U3aarensctBo IOpaiit, 2025. — 507 c. — (Bsiciiee o6pazoBanue). — ISBN 978-5-

534-19121-9. — Tekcrt : anekTpoHHEI // O6pa3oBarensHas iardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/569097.

Jononnumenvhasn numepamypa:

1. Hukutun A. A. Marematuueckuil ananu3. YriyOJIeHHbIN Kypc : y4€OHUK U IPAKTUKYM
i By30B / A. A. Hukutun, B. B. ®omuueB. — 2-e u3z., ucnp. u fon. — Mocksa : M3garenscTBo
FOpaiir, 2025. — 456 c. — (Bricmiee oopazoBanne). — ISBN 978-5-534-19274-2. — Texkcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/560461.

2. IlonoBa . H. Amnanu3 BpeMeHHBIX psAnoB : yueOHuk g By3os / M. H. Ilomnosa ;
oTBeTCTBEeHHBIN penakTop B. B. KoBaneB. — Mocksa : U3garensctBo FOpaint, 2025. — 74 ¢. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-18394-8. — Tekct : 21meKTpOHHBIA //
O6pasosarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568821.

3. Kankaesa JI. C. MaremaTnueckuil aHanus: Teopus mnpezeno, auddepeHunanbHoe

ucuncienue : yaeOnuk mis By3oB / JI. C. KamkaeBa. — 2-e m3n., ucnp. U gom. — MockBa :
WznatenbctBo FOpaiit, 2025. — 246 ¢. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-04898-8.
— Tekcr : onexktponHbii // OOpaszoBatenbHas mnatdopma HOpait [caiit]. — URL:

https://urait.ru/bcode/563592.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

YHUBEpCUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKOW 0a30i, COOTBETCTBYIOIIEH
JEHCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIEYHBAIOIICH IPOBEICHUE BCEX
BUI0OB I[HCL[HHJII/IHapHOﬁ n Me)K[[I/ICLII/IHJII/IHapHOI‘/JI IIOATrOTOBKH, HpaKTI/I‘{CCKOﬁ U HAy4YHO-
HCCJIEI0BATEIbCKOM paboT 00yUaIOMUXCsl, IPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.
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[TomernieHus1, KOTOPBIE MPEICTABIISIIOT CO00M yUeOHBIE ayAUTOPUH IJIsl TPOBEICHUS 3aHSATHIA
JEKIIMOHHOTO THIA, 3aHATHA CEMUHAPCKOrO (MPAKTUYECKOT0) THIA, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTaIl|H, a TAKKE
MOMEIIEHUS JUISI CAMOCTOSITEIILHOW padOThI M IOMEIICHUS U1 XPAHCHUS B TPOPUITAKTHIECKOTO
oOcCiTy>)xuBaHus yueOHOTO 000pynoBanus. [loMeleHns] YKOMIUIEKTOBaHbI CIICIIUATN3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTaBICHUS YIeOHOM
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne qUCIHUIUTMHBI (MOTYyJIsl) OOECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIAMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— MEXaHWYECKHMHU KaIbKYJISITOPAMHU;

—  CHEIHMATM3UPOBAHHBIM 000pYyI0OBaHHUEM, BKIIFOYAs! IEMOHCTPAIIMIOHHOE 000PYIOBaHHE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOTHI 00YUYAIONINXCS, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUI WCIOJIb30BaHUSI WHBAIUIAMHU M JIUI[AMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS,
OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOIKITIOYCHUS K ceTu «HTepHeT» H
oOecrieyeHHEM  JIOCTyNa B JJICKTPOHHYK  MH(POPMALMOHHO-00pPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyuaronmMest TPEAIOCTABIsIeTCS JOCTyN (B TOM 4YHCIIE YIAlIEHHBIH) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
YHCJIC AJICKTPOHHBIM OMOJIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MPOQECCHOHATIBHBIM 0a3zam
JAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM):

Ne HaumeHnoBanue nopraiia Ccbuika
(u31aHusl, Kypca, IOKYMeHTA)
1. | Hayunas snektponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Baza manssix mis | T-crienuanuctos https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr WHDOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTIINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrpaMMHOTO  OOecTeueHus, COBPEMEHHble TmpodeccCHoHanbHbIe 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOE
BpaysepsbI:
SAnnekc.bpaysep OTEUYECTBECHHOE CBOOOJHO pacpoCcTpaHsIeMoe
Google Chrome 3apyOexHOoe CBOOOJHO pacmpocTpaHsIeMoe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3UOHHOE
TeXstudio 3apyOeKHOE CBOOOJ/IHO pacpocTpaHsIeMoe
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Adobe Acrobat Reader | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

IIporpammHoe oGecnieyeHue VISl IVIAHWPOBAHMSA M YYeTa BpeMEHM:

Toggle app | 3apy0OeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapy6esxuoe | muuensHonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOE
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxuoe | nHuensHonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynprantllimoc: cipaBogyHO-TIpaBOBast OTEUECTBEHHOE JIMIIEH3UOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JMLIEH3UOHHOE

Crangaptabiii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0eKHOe CcBOOOJHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJIHO pacpoCTpaHsIeMoe
IMakeThl MPOrPAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Docker 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B nporecce n3yueHust AMCUUIUIMHBI (MOYJI1s1) «/lOTIOJIHUTENbHBIE TJ1aBbl MATEMAaTHUECKOTO
aHaJIM3a» B paMKax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH MCIOJIb3YIOTCS TaKUE BUABI y4EOHOU
paboThl, KaK JEKIHUH, CEMUHAPBI, KOJJIOKBUYMBI, TOMAIIHUE 3aJIaHMsl, a TAKXKEe PAa3JINUYHbIE BU/IbI
CaMOCTOSITENIbHOW paboThl 00y4arolMXcsl MO 3aJaHHI0 TPENojAaBaTeNs, HAIpaBICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHATBHOW  JIEKCHKH,  3aKpelyieHhe  MPaKTHYEeCKHX
npodeCCHOHATBLHBIX KOMIIETEHIIH, TOOIPEHNE HHUIHATHB.

Jlekyusi — cUCTEMAaTHYeCKOe, MOCIEAOBATEIbHOE, MOHOJOTHYECKOE  H3JIOKEHHUE
npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYEeTCS BECTH KOHCIEKT JIEKIMI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 3a7aTh €ro
IPEernoJIaBaTes0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (PAaKTUYECKOT0) 3aHSATHS.

Cemunap — 310 (hopma y4eOHOM NEATeTLHOCTH, MPOBOAMMAs B y4eOHOM 3aBEJACHHUH IO

PYKOBOACTBOM TMpEMOJaBaTeNisi, TI/A€ CTYACHTHI AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKHX 3aJaHMsIX U IPYruX (hopMax B3aMMOACHCTBHUS.
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Jnst ycnenmHol moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBHCA C TEMOU
3aHATHA WU OCHOBHBIMHU MaATCpUaIaMU, I-ITO6I:I HMCTb BO3MOKHOCTb AKTHMBHO Y4YaCTBOBAaTb B
oOcyxaeHuu. Takxke MOJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMOMOKET
[1y0’Ke IOHATH MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTb.

Konnoxeuym — ycTHBIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee.

B mpouecce moArotoBKM K KOJUIOKBUYMY HEOOXOAMMO TMPOAHAIM3UPOBATH Y4ueOHBIE
MaTepualibl, 0O3HAKOMHUBIINCH C JICKIMSIMH, YICOHHKAMHU M JIOTOJHUTEIBHBIMH HCTOYHUKAMHU,
AKICHTHUPYSAT BHHMAHMUC Ha KIKOYCBBIX TEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTBHI, BBIJIEIISIS] OCHOBHBIE UJI€H, TEPMHUHBI U (POPMYIIBI.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEAECIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM Ba)KHO BHHMMATEIIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAllbl, YTOOBI
n30exaTh HEperpy3ku M Jydllle yCBOMTb Marepuai. Mcrosib30BaTh pa3iuyHble MCTOYHUKHU
uH(OpMAaILINK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, Ut 00jee TiTy00KOro TOHUMAaHUS TEMBI.

Konmponvnasa paboma — nucbMenHas pabota ¢ HAOOpOM 3a/1a4, KOTOPbIE HY>KHO PELIHUTH 32
OTrpaHUYEHHOE BpeEMSI.

Llenb KOHTPOJIBHOM pabOTHI - MOMYUYUTh CIIELUAIBHBIE 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JHUCUUILUIMHBI (MOAYJIS) U IPOJAEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO PUMEHEHUS.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH NP MUHUMAJILHOM YYaCTHH MPEeroiaBaTens. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTepHallOB, IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBHITIOJHEHNE YI€OHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nonyyenusi ypoBHsi M OlleHUBaHUAA COPMHUPOBAHHOCTH KOMIIETEHUMH 1O
AUCHUILINHE (MOYJII0) «/[0MOJHUTEIbHbIE IVIABbl MATEMATHYECKOI0 AHAJIN3a»

OneHuBaHue YpOBHSA Y4€OHBIX JOCTI)KEHUH, OOYYaroMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTalliH.

IIpomexyTouHasi arrecTamusi MO AUCHUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3auema, IPU STOM IIPOBOAMUTCS OL[EHKA KOMIETEHLIUH, COPMUPOBAHHBIX MO JUCIHUILIUHE.

Jns oueHMBaHHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M IPOMEXKYTOUYHOW AaTTECTALUU
WCIIONIB3YETCS JICCATHOAINIbHAS IIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
MATUOAIIIPHON MIKAJION CIEAYIONUM 00pa3oM:

Jecaruoannbuasy IaTubannbHas Onerka 32 3a4er OO0mas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLICHKA 00y4eHUs MO TMCHUTUINHE (MOIYJII0)
10 OTanaHO 3auTeHo CTyZeHT TOJHOCTHIO BIAJCET 3HAHHUSIMH,
9 OTINYHO 3a4TeHo W3IIOKEHHBIMU B pabodell mporpamme, H
) OTIMYHO 3auTeHo rry0oko  ocmbicisgeT auctumuiuHy.  OH
CaMOCTOSITENBHO n JIOTHYECKU

MOCJIEeIOBATENILHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUpYS BHUMaHWE Ha  HauOoiee
Ba)KHOM. Ymeer aHaJM3UPOBATH,
CpaBHMBATD, KilacCu(UIUPOBaTh, 000011aTh,
KOHKPETH3UPOBaTh U CUCTEMAaTHU3HPOBATH
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HecsiTudannbuas
OIleHKA

IIaTuéannnLHas
OIIEHKA

OneHka 3a 3a4yert

OO0mas xapakTepucTHKA pe3yJibTaTa
00y4eHUsI MO JTUCHUILINHE (MOIYJII0)

W3yUYCHHBIH MaTepuall, BBIICISSI KITIOYCBEIC
MOMEHTBI W yCTaHABIUBas MPUYUHHO-
CJICIICTBEHHBIE CBs3U. YeTKO (GopMyIupyer
OTBETEHL, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHaJIN30B u JPYTHX
WCCJICIOBAHNM, a TAKXKE PEIIaeT CIIOKHBIC
3amaun. CTyIEeHT XOpOIIO 3HAKOM C
METOIaMHM HCCIEIOBAaHMS, HEOOXOINMBIMU
JUTSL TIPAKTUYECKON NEATSIBHOCTH, U YMEET
CBS3BLIBATH TEOPETUYCCKUC aCIEKTHI
JTUCIUTUTAHBL (MOIyJIsl) C TPAaKTHYECKUMHU
3aJa9aMH.

Xoporiio

3auTeHo

Xoporo

3auTeHo

Crynentr oOmajgaer 3HaHMSAMHU MpeaMeTa
MOYTH B TIOJHOM oObeMe pabodei
mporpaMmsbl 1 CaMOCTOATCIIBHO, JIOTUYCCKU
MOCJIE0BATENFHO U BCECTOPOHHE OTBEYAET
Ha BCE BOIIPOCHI, aKLIEHTUPYS BHUMaHHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aQHAJTU3UPOBATH, CpaBHUBATB,
KJIACCU(HUIIPOBATD, 00001maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
W3yYCHHBIH  MaTepual, BbIIENAS  €ro
KIIOYEBbIE ACHEKTbl M  yCTaHABIMBAs
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
DOopMyIUpyET CBOM OTBETHI, YBEPEHHO
MHTEPIPETUPYET PE3YJIbTaThl AHAIHU30B H
JPYTUX MCCIEJOBAaHUMI, a TaKXKe peniaeT
CJIOKHBIE CUTYallnOHHBIC 3a1aun. CTymeHT
XOPOIIO 3HAKOM c METOAaMHU
UCCIICIOBAHUS,  HEOOXOAUMBIMH  JUIA
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBSI3bIBATH TEOPETUUECKHUE aCIIEKTHI
npeaMeTa ¢ NPaKTHYECKUMH 3aJadyaMH.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Crynenr obnamaer 0a30BBIMH 3HAHHMAMHU
0 TUCIUIITHHE (MOIYJIIIO), HO HCTIBITHIBAET
TPYZHOCTH MIPH CaMOCTOSITETIBHBIX OTBETAaX
Y UCIIOJIb3yeT HETOUHbIE (OopMyIupoBKU. B
X0/le OTBETOB OH JOMYCKaeT OLIMOKH,
Kacarorquecst cyTH BompocoB. CTyzaeHT
CHOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJa4d M BIAAEET JHIIb MHUHUMAaJIbHBIM
HaOOpPOM METOJIOB HCCIICIOBAHMS.

He cnaun

He 3aureno

N

He cnaun

He 3aureno

He cnaun

He 3aureno

CTymeHT He OBIazel 00s13aTeIbHBIM
MHHAMYMOM 3HAHHM 10 TpEAMETy U He
MOXET OTBETUTb Ha BOMPOCHI, JAXKE €CIIU
MPENOoIaBaTeNh 3aqacT IOTOJHUTEIHHBIC
HAaBOJISIITNE BOTIPOCHI.

Huctunmuaa  (Moaynb)  «/lomoHUTENBbHBIE
OLIEHUBAETCS CJIEAYIOIMM 00pa3oM:

TJ1aBBbI MaTeMaTUu4€eCKOro aHaJm3a»

AKTHBHOCTH

Bec |KoanmuectBo

Onucanne

Jomanraue 3ananus| 20% 13

HaGop 3agau nmo remam Henenu
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AKTHBHOCTH Bec |KoanuectBo Onucanne

Komnoxsuym 15% 14 YcTHBIE OTBETBI HAa BOIIPOCHI, CITUCOK KOTOPBIX
U3BECTEH CTYICHTY 3apaHee

KoHTposibHbIE 30% 2 [TucemenHas pabora ¢ HAOOPOM 3a7a4, KOTOPHIS
paboThI HY>KHO PEIIUTh 32 OTPAHUYCHHOE BpeMsl
3ayer 35% 1 [TucemenHas winm ycTHast paboTta Haj 3aJjaHuEM,

HaIIpaBJICHHBIM Ha IPOBEPKY IOJYYCHHBIX 3HAHUN U
HaBBIKOB I10 KypCy

®opmyJia pacyéTa UTOrOBOM OLEHKH MO JUCHUILIMHE (MOAYJa10) «/lomoJHUTe bHbIE
rJaBbl MaTeMaTHYeCKOro anaau3a»: «0,2 X cpeqnee 3a pomanraue 3aganus + 0,15 x cpennee
3a KoJIokBUYM + 0,3 X cpenHee 3a KOHTposbHBIE padboThl + 0,35 X 3auer».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIHUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jomammnee 3aganue no reme «Korgppuuuentor Pypbe»

1. Haiimure  koadpdummentsr  Dyppe  ao,an,bn paznoxenus  pynkumm  f(X)=X Ha
WHTEpBae [—m,m].

2. lns dpynxuuu f(X)=cos(3x) onpenenure kodpduinprentsl Oypbe Mpu pasioKeHUH HA
WHTEpBaie [—m,m].

3. Paccuuraiite koaddurentsr Pypobe mist Gynkuuu f(X)=|x| Ha uaTepsane [—m,x).

4. Jokaxure, uro i uétHor pyHkuuu f(X) Bce koadduimenTs! bn paBHbI HyIIO.

5. IMocTpoiite wacTmurylo cymmy psga ®ypee (mo N=5) mma  ¢ynxmum f(X)=x° Ha
WHTEpBaJe [—m,7| ¥ mMoCcTpoiTe rpaduk.

JlomamiHee 3aaHue MO TeMe «3aBUCMMOCTh HHTErpajia oT nmapaMerpa»
1. Uccnenyiite HEMpepbIBHOCTh (PYHKIIMH !

AP
Fla) /' sin(oez) dr
0

£
2. Jlokaxute nuddepeHupyeMocTh Mo mapameTpy o pyHKIuu:
Gla) = / e “costdl,
]

u Haiiute G'(a).

3. Uccnenyiite cXoquMOoCTh HHTETpaa:

oo e ot
Ia) = l; 1 dt,

W HaluTe 00JaCTh 3HAYEHUH TTapaMeTpa o, TJIe€ UHTETPaI CYIIECTBYET.

4. HaiinuTe MpOM3BOAHYIO 110 MapaMeTpy o QyHKIHH:

J(a) = f In(1 + asinz) de.
0
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5. Hccnenyiite 3aBUCUMOCTH OT TapaMeTpa o MHTerpaa:

JlomaniHee 3aganue o teme «CBoiicTBa mpeoopa3oBaHus»

1. Jlokaxwure TMHEHHOCTH npeodpa3oBaHust Dypee:
eciu F[f](w) n F[g](w) — npeobpazoBanus Gpyukimii f u g, To 1151 IOOBIX KOHCTAHT &, b

Flaf+bg](w)=aF[f](w)+bF[g](w).

2. Uccnenyiite, Kak cABUT (DYHKIIMM BO BPEMEHHOM 00JIaCTH BIHSIET Ha €&
npeobpazoBanue Oypse.

3. Jokaxute hopmyny macmtabupoBanus npeodpasoanus Oypbe: eciu

fa(t)=f(at),a#0,

TO

Fif)w = =F (£).

|a a.

4. Haiiaure npeobpaszoBanue Oypbe npoussoanoi pyukuuu f'(t) uepes mpeodpasopanue
Dypse F[f](w).

5. JHokaxwure, uto nmpeodpasoBanne Oypre 4€THON QYHKIIUH ABISETCS BEIIECTBEHHON U
4yEéTHOH (yHKIMEH, a mpeodpazoBanue Oypbe HeUETHON HYHKIIMN — MHUMON U HEUETHOM.

HI/IMeprIe BOIIPOCHI IJIA INIOATOTOBKH K CECMHUHapam

Bonpocs! k cemunapy no treme «Teopema Komm»
Kak ¢popmynupyercs reopema Ko it nuddepenmpyemsix GyHkumii?
B uém otinume Teopems! Komm ot TeopeMsl Jlarpanxka o cpeaHeM 3Ha4eHUN?
Kakue ycnoBus HeoOXoauMsl Ui IpuMeHeHus TeopeMbl Komm?
Kak Teopema Komm ncrionb3yercs A1 oka3aTenbcTBa Teopemsl Jlarpanka?
5. IlpuBenure npumep GyHKIUH, A1 KOTOPOM BbINOHsAETCS TeopeMa Ko, u nosicHute
€€ IpUMEHEHUE.

NS

Bonpocs! k cemunapy no teme «IIpeacrasiienue pyHkumuii B 4acToTHOM 00J1acTH»

1. Yro takoe npeobpazoBaHre Pypbe U Kak OHO CBA3aHO C MpPEJCTaBICHUEM (YHKLIUU B
4acTOTHOW obOnacTu?

2. Kak uHtepnperupyercs crekTp QyHKIMH B YaCTOTHOU o0nacTu?

3. Kakue cBoiicTBa npeodpazoanns Oypbe BaXKHBI 1T aHAIN3a CUTHAIOB?

4. Yem oTnuyaroTcs mpsiMoe u obpaTHoe mpeodpazoBanus Oypne?

5. Kak mpencraBnenne (yHKIMM B YaCTOTHOM O0JacTHM  MOMOTAaeT  pemaTh
nuddepeHmaIbHbIe ypaBHEHU?

Bomnpocsl k cemuHapy 1o reme «Pa3joxenne nepuogundeckux GyHKuun»

1. Yro rakoe psg Oypbe u s Kakux QyHKIHMH OH mpuMeHsieTcs?

2. Kakwue ycioBus Jlupuxite 00eCieunBarOT CX0IMMOCTh psiga Dypre?

3. Kak Bbruncistiorcs Kod(G(UIMEHTHl pa3iokKeHUs MNepUoanYecKoil (yHKIMU B psij
Dypre?

4. B uéM pasHUIla MEX1Y Pa3I0kKEHUEM B TPUTOHOMETPUUYECKHUH P U KOMIUIEKCHBIN psizt
Dypre?

5. Kak paznoxeHnue B psax @ypbe UCIONb3YETCs )1 aHAIN3a U CUHTE3a CUTHAJIOB?
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IIpuMepHBbIe TeMbI 1/ KOJUIOKBHYMa
Konnoksuym 1

KouoxkBuym 1

1. OmnpeneneHne METPUUECKOIO IPOCTPAHCTBA U €T0 OCHOBHBIE CBOMCTBA.

2. Ilpumepsl METpUUYECKUX IPOCTPAHCTB B (YHKLIMOHAIBLHOM aHAJIM3E.

3. Ompenenennue HOPMUPOBAHHOTO MPOCTPAHCTBA U CBS3b C METPUUYECKHM
IPOCTPAHCTBOM.

4. OCHOBHBbIE IPUMEPHI HOPMUPOBAHHBIX IPOCTPAHCTB.

5. Ompenenenue rujibOepToBa MPOCTPAHCTBA U €r0 OTIIMYME OT HOPMUPOBAHHOTO
IIPOCTPAHCTBA.

6. OcHOBHBIE CBOWCTBA CKAJIAPHOIO MPOU3BEIEHHS B TMIILOEPTOBOM ITPOCTPAHCTBE.

7. IloHsATHE OPTOrOHAJIBHON CUCTEMBI B THILOEPTOBOM IIPOCTPAHCTBE.

8. OmnpeneneHue u cBoMcTBa psiioB Dypbe M0 OPTOrOHAIBLHBIM CUCTEMAM.

9. ®opmyna paznoxxeHus QyHKIuH B psig Oypbe.

10. Tpuronomerpuueckue psaasl Oypbe: onpeeeHue U IPUMEpBI.

11. [JocraTouHble yCIIOBUS CXOAUMOCTH psAsia Dypbe B TOUKE U B CPETHEM.

12. Paznuuume Mexy TOUEUHOM, paBHOMEPHOH U c1a00-paBHOMEPHON CXOAUMOCTBIO psjia
Dypse.

13. IMpunmnun ITapceBans u ero 3HaYeHUE.

14. O6o6menue psaaoB Pypbe Ha IPYrHe OPTOrOHAIBHBIE CHCTEMBI.

15. IIpumenenue psaoB Oypwe B peuieHUH TudepeHnanbHbIX ypaBHEHUH.

KonnoxkBuym 2

1. Onpenenenue onpenesEHHOrO HHTErpaia ¢ MapamMmeTpoM.

2. YcnoBus paBHOMEPHOH CXOJMMOCTH MHTETrpaia ¢ TapaMeTpOM.

3. Teopema 0 HempepHIBHOCTH MHTETpalla, 3aBUCALIET0 OT IapaMeTpa.

4. llpaBuna uHterpupoBanus u quddepeHIMpOoBaHMs UHTErpaja 1o napameTpy.

5. Ompenenenue B-QpyHKIUN U e€ cBOICTBA.

6. Omnpenenenue u cBolicTBa [-hyHKIIMN Diinepa.

7. Css3b B-oynkuuu u I'-pyHxmm.

8. MHuterpan @ypre: onpezeneHne 1 OCHOBHBIE CBOWCTBA.

9. [IIpeobpazoBanue Dypre: onpeaesneHue U IPUMEPHI.

10. CgoiictBa mpeobpa3zoBanusi Dypre (JTMHEHHOCTH, CIBUT, MAaCIITAOUPOBAHHE).

11. Ob6parnoe npeobpazoBanue Dypre.

12. Ceeptka (pyHKIMIA: OTpe/ieseHne 1 CBOMCTBA.

13. Teopema cBepTku a5 npeodbpazoBanus Oypbe.

14. TlpumeHeHHe HHTErPaIoOB C MapaMeTpoM B petieHuH TuddepeHIanbHbIX ypaBHEHUH.

15. HMcnonb3oBaHue criequanbHbIX (QYHKIMHM B MaTeMaTHUECKON (u3uke.

KouioxkBuym 3

1. Onpenenenue GyHKINN KOMIJIEKCHOTO IEPEMEHHOTO U €€ 00IacTH ONpeaeIeHHs.

2. YcioBue quddepeHIIpyeMocTH PYHKIIMH KOMIUIEKCHOTO MTEPEMEHHOTO (YCIOBHS
Komn—Pumana).

3. AHanmuTHveckue GyHKIUU U UX CBOWCTBA.

4. KoMruiekcHOe HHTETpUPOBaHUE: ONPEAETICHHE U OCHOBHBIE CBOMCTBA.

5. ®opmyna Ko 1151 KOMIIEKCHBIX HHTETPAJIOB.

6. Pane! Teiinopa 11 aHamUTHYECKUX (QYHKINH.

7. Psanpr Jlopana u ux mpuMeHEHHE.

8. Kuaccudukanus ocoObIX TOUEK: yCTpaHUMBIE, MTOJII0CA, CYIIECTBEHHbIE OCOOCHHOCTH.

9. OrmpeneneHue U CBOMCTBA BHIYETOB () YHKIIUH.

10. Teopema o BeIYeTax U €€ MPUMEHEHHE Ul BEIYUCICHUS HHTETPAJIOB.
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11. IMpuHIMD aprymMeHTa ¥ €ro UCIOJIb30BaHUE.

12. PerynsipHble BETBU MHOTO3HAYHBIX (DYHKIUN: ONPEeIICHUE U TIPUMEPHI.

13. Kondopmubie 0ToOOpaxeHus U UX CBOMCTBA.

14. Jlorapudmuyeckast QyHKIUS KaK MPUMEP MHOTO3HAUYHON ()YHKIIUH.

15. TNpumeHenne Teopun GyHKIUNH KOMIJICKCHOTO IEPEMEHHOTO B MATEMAaTHUECKOM
(bu3uKe 1 NHXEHEPUH.

IIpumepHble 3a1aHUA VISl KOHTPOJbHOMH PpadoThI

Konrtpoabnas pabora Ne 1

Haiinure koaddurmentsr Oypbe dynkuun f(X)=x Ha nnrepBane [—m,n].
Jlokaxxute OpTOroHAIbHOCTh (PYHKIMH sin NX U cos MX Ha [T, 7).
Hccnenyiite cxonumocts psaaa Pypwe mis dyuaxiuu f(X)=IX| na [—m,x].
Pasnoxure pyakumio f(X)=x? B pax ®ypse Ha [—,7].

5. Hcnoms3yiite psim Pypbe Ui pellieHHs 3a1a4d TEIUIOMPOBOAHOCTH C 3aJaHHBIMU
KPaeBbIMHU YCIOBUSAMH.

6. Hokaxwure popmyrny nuddepeHunpoBaHus 01 3HAKOM HHTETpaja i (yHKIIHA

1

F(a) _/ e “ginzde.
0

7. HccnenyiiTe HEPEPHIBHOCTDh (PYHKIIMU

G(a)_/ € .
S0

L
1+ ¢2

A

8. Haiinure mpon3BoaHYIO IO TapamMeTpy o PyHKIUU
Hw) = /. In(1 + asine) dz.
0

9. Hcnonp3yliTe MHTETPUPOBAHNUE TI0 TIAPAMETPY ISl BHIYUCIICHUS MHTETpaia

1
7 — 1
/ T dr
0 Inz

10. Hoxaxwure muddepenuupyemocts ¢Gyukimu F(a), 3amaHHONW  HMHTErpaiom ¢
HapaMeTpOM.

11. Hccnenyiite yciaoBusi cxoauMocTH psaa Pypbe A1 KyCOUHO-TVIAAKONW (QyHKIMH.

12. Haiinute psg @ypbe aist GyHKINH, 3a1aHHON KyCOYHO Ha OTpe3Ke [—T,m].

13. Hcnonb3yiiTe OPTOrOHAIBHOCTh TPUTOHOMETPUUECKUX (YHKUMHA s BBIYMCICHUS
ko3¢ pumeHToB Oypre.

14. Pemnte auddepeHnnanbHoe ypaBHEHHE C MOMOIIBIO Pa3IOKEHUS PELICHHUS B P
Dypse.

15. OOwsacHUTE, Kak ycnoBus Jupuxiie BIUAIOT Ha CXOAUMOCTD psiia Dypre.

KouTtpoJsbHas padora Ne 2
1. JlaiiTe onpeneneHre aHATUTUYECKON (DYHKIIMU B KOMILJIEKCHOH MJIOCKOCTH.
2. Bwieaute popmynsl Komu-Pumana st yrakuuu f(z)=u(x,y)+iv(x,y).
3. IIpoBepsrte, sBIIsICTCS M PYHKIUSA

2 =
flz) =z “ aHAMTHYECKOi.
4. Beruucnute uHTETpAI

dz
f e la| < 1.
z|=1

5. Jlokaxwure Teopemy Koru 17s mpocToro 3aMKHYTOTO KOHTYpa.

6. Wcmone3ys ¢opmyrny Komm, Haiiaure 3HadueHue (QyHKIUM BHYTPH Kpyra, €CIid
M3BECTHBI 3HAYEHUS HA KOHTYpE.

7. BeiBemuTe BBIp@XEHHE MJIsi KOMIUIEKCHOTO auddepeHimaia u OOBSICHUTE €ro
T€OMETPUUYECKUN CMBICIL.

8. HaiiguTte npsimoe u o6patHoe nipeoOpazoBanust Dypre GyHKIIUM
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ft)=e * a>0.

9. Jokaxurte JTMHEHHOCTH NpeodpazoBanus Oypoe.

10. Hccnenyiite, kak ciBUT (YHKIIMA BO BPEMEHHOW OOJIACTH OTpPa)kaeTcsi B YAaCTOTHOMN
o0nacTH.

11. Hcnonp3yiite npeodpazoBanue Oypbe mis pemeHus auddepeHInaibHOT0 ypaBHEHUS
BTOPOTO MOPSIKA.

12. OOwsicHUTE CBs3b MEXAy HpeoOpazoBaHueM Dypbe M CIEKTPAIBLHBIM aHAIN30M
CUTHAJIOB.

13. Beruucinute npeodpasosanne ®ypre npousBoaHoit Gpyukimu f'(t) gepes F[f](w).

14. Jloxaxwure, uto npeodpazoBanne Dypre 4ETHONM YHKINU SBISETCS BEIIECTBEHHON U
YETHOM.

15. IlpuBeaute mpuMep HpuUMEHEHHUs1 oOpaTtHOro mpeodOpazoBanus dypbe B 00paboTke
CUTHAJIOB.

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallii 110 JMCHHUIIJINHE (MO)Iy.]IlO)

Ne i/ 3aganue OtBer Kommnerenuus
1 HazoBuTe THI IpocTpaHCTBA, B KOTOPOM OTIpeieeHa banaxoBo YK-1

HOpMa U OHO TOJIHO. MPOCTPAHCTBO

2 Brraucnute koo duiuent a0 B psane Oypoe 11 GyHKIUHN 0 YK-1
f(x) = x Ha uHTEpBaNe [-m, T).

3 Kak Ha3pIBaeTCst IpOCTPAHCTBO, T/I€ OTPEAETIEHO I'ams6epToBo YK-1
CKaJIIPHOE MPOM3BEICHNE, H OHO TOJTHO. MPOCTPAHCTBO

4 Haiizute 3Hauenne uaterpana | 0o e”(-x) dx. 1 YK-1

5 Hazosute Meton pa3noxxenus QyHKIUH 110 Psn @ypoe YK-1
OPTOTOHAJILHBIM CUCTEMAM.

6 Brruucnute ko3 dunuent a_n B page Pypoe ams f(x) = 0 YK-1
sin(x) Ha [-7, @].

7 Kax naspiBaercs ycioBue, mpu KoTopoM psig Oypbe Ycnosue YK-1
CXOIUTCA K (DYHKLIUH. Hdupuxie

8 Haiinure 3nauenue 6era-pynxmuu B(1,1). 1 IK-2

9 HazoBute tun cxonqumocTu psaga Oypre, KOrja 4aCTUYHbIE Toueunas OIIK-4
CYMMBI IPUOIMKAIOT QYHKLHIO. CXOJIUMOCTb

10 Boranciute uaterpan | 0M x dx. 0.5 [K-2

11 Kax Ha3biBaeTcs nHTErpa, 3aBUCALIUIN OT apameTpa, ¢ HecoOcTBennsrit IK-2
PaBHOMEPHOHN CXOJMMOCTBIO. UHTErpal

12 Haiinute Boruer dpynkuuu 1/z B Touke z=0. 1 [K-2

13 HazoBute QpyHKIMIO, HCTIONB3YEMYIO Ul BEIYHCICHUS Bera-dynkuus OIIK-4
OTIpeIeSIEHHBIX MHTETPAJIOB.

14 Brruncnure 3nauenne ramma-gysaximm ['(1). 1 MK-2

15 Kax naspiBaercs mpeobpa3oBanue, nepepopsmiee pyakmuio | IlpeobdpasoBanmue OIIK-4
B YaCTOTHYIO 00JIACTb. Dypee

16 Haiinute koaddunment b_n B psine Pypre mis f(x) = 0 [K-2
cos(x) ua [-, ).

17 HazoBute oneparuio cBEPTKH ABYX PYHKIWK B MHTETpaje Caeprka OIIK-4
Dypbe.

18 Borunciute materpan | {-1}°1 1 dx. 2 IK-2

19 Kak maszsiBaercs pynkuusd, nuddepenmmpyemas B T'onomopdHuas OIIK-4
KOMIUIEKCHOH TIIOCKOCTH. byHKIUS

20 Hatinure BoueT pynkuuu 1/(z-1) B Touke z=1. 1 TIK-2

21 HazoBuTe psj, pa3nararomuii GyHKIIHIO B OKPECTHOCTH Psn Teiinopa OIIK-4
TOYKH.

22 Brruucnute ko3 dunment a0 B psine Pypoe mis f(x) = 1 Ha 1 [K-2
[-m, ).
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23 HazoBute nHTErpan, BEIYUCIAEMBIN ¢ TOMOIIBIO BEIUETOB. KonTtypHsiit [K-2
HHTErpal

24 Haiiznre 3uauenne nuTerpana | 077 sin(x) dx. 2 IK-2

25 HazoBute Teopemy, HCTIONB3YEMYIO [T BEIYUCIICHHUS Teopema o [K-2
HWHTETPAJIOB 110 KOHTYPY. BBIUETAX

26 Berauciute BbrueT GyHKINU €°7/Z B Touke z=0. 1 TIK-2
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