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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

PabGouas nporpamMma qucuuIIuHbl (MOAYs) «JlOMOMHUTEIbHBIE I1aBbl MATEMATUUYECKOTO
aHaJIM3a» COCTaBJIIEHA B COOTBETCTBHU C (pellepabHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHus — OakanaBpuar mo cnenuaidbHocTu 38.03.05 busnec-
uHdopmaruka, npoduis brusHec-aHanMTHKA, YTBEpKICHHBIH MPUKa30M MUHHCTEPCTBA HAYKHU U
BeIcuiero oOpasoBanust Poccuiickoit deneparmu Ne 838 ot 29.07.2020 roaa.

N3ydyenne qucourumHbl (Moayis) «/lonoaHUTEeNbHBIE TTIaBbl MATEMAaTHYECKOTO aHAIN3a
oOecrieunBaeT TJyOOKOE IMOHMMAaHHE PACIIMPEHHBIX METOJOB AaHaIN3a, HEOOXOIUMBIX IS
pELICHUS CIOKHBIX MAaTEMAaTHYeCKHX M MPHUKIAAHBIX 3agad. JTO CIIOCOOCTBYET pPa3BUTHIO
AQHAJTUTHYECKOTO MBINUICHUS U (HOPMUPYET MPOYHYI0 OCHOBY JUIS NAIBHEHIIEr0 M3y4eHUs U
HNPUMEHEHHS COBPEMEHHBIX MaTEMaTHYECKUX MOJIeTIel B HAyKe U TEXHUKE.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciumiuHa (MOAyIb) BKIIOUSHA B Y4€OHBIH IJ1aH 10 IPOrpaMMe MOrOTOBKH
OakanaBpuarta 1o HanpasieHuro 38.03.05 busnec-undopmaruka, npoduibs busHec-anHauTHKa 1
BXOJUT B BapuaTHBHYIO 4acTb bioka 1, ¢opmupyemyro ydacTHuKamMu oOOpa3oBaTEIbHBIX
OTHOUIEHHUM.

Juctunnuza (MOysb) SIBISIETCS BBIOOPHOW U JOCTYIHA JUIsl U3y4eHUs Ha 3 uiu 4 Kypce B
5, 6,7, 8 ceMecTpax Ha BBIOOD.

Henap wu3ydyeHHs AUCHMILVIMHBI (MoayJs): (GOpMUPOBAHME YINIYOJNEHHBIX 3HAHUM U
HABBIKOB IIPUMEHEHHUs pPaCIIMPEHHBIX METOJOB MaTeMATHYECKOIO aHajln3a I pPELIeHUus
KOMIUIEKCHBIX 33/1a4 B Pa3JIMYHBIX 00JIACTAX HAYKU U TEXHUKU.

3agaum M3y4eHHUs AUCHMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUI U HABBIKOB:

— 3HaHUE OCHOB Teopuu psAnoB Dypbe, YCIOBUN CXOMUMOCTH M Pa3JIOKEeHUS PYHKIIHHA B
panel Oypse;

— 3HaHMUE CBOMCTB U METOJ0B BBIYMCIICHUS MHTEIPAIIOB C IapaAMETPAMH, & TAKXKE MPABUII
T epeHIMPOBaHUS U HHTETPUPOBAHUS 110 TAPAMETPY;

— 3HaHHUE OCHOBHBIX MOHATUN U TEOPEM TeOpUHU (PYHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO,
BKJIIOUasl aHAJIMTUYECKUE PYHKIIMH, KOMIUIEKCHOE TUPPEpEeHINPOBAHNE U UHTETPUPOBAHHUE;

— 3HaHHUE NPUHIUIIOB U CBOMCTB Npeodpa3oBanust Pypwe, a TaK¥Ke €ro CBsI3U C aHATU30M
CUTHAJIOB U (DyHKIIHIA;

— 3HaHME B3aUMOCBSA3U MEXKIY BEIICCTBEHHBIM U KOMIUIEKCHBIM aHAJIM30M B KOHTEKCTE
WU3YYEHHBIX TEM;

— YMEHHuE paszjarath HepuoanyecKkue (QyHKUMHM B paasl Oypbe U aHAIM3UPOBATh UX
CXOJIUMOCTB;

— YMEHHE BBIYMCIAATH M HUCCIEN0BAaTh MHTErpajbl C MapaMeTpaMH, UCHOJb3Ys METOIbI
muddepeHIIMPOBaHUS U HHTETPUPOBAHNUS 10 ITapaMeTpy;

— yMEHHUE NPUMEHATh METO/IbI KOMIUIEKCHOTO aHAJIN3Aa JUIsl pELICHUs 3a/1a4, CBSA3AHHBIX C
AHAIUTUYECKUMU QYHKIMSIMHU U UHTETpalaMy 10 KOHTYPY;

— YMEHHUE HCIONb30BaTh NnpeodpasoBanue Pypbe I aHaIM3a M CUHTE3a (QYHKIUN U
CUTHAJIOB;

— yMeHue (GopMyIUpOBaTh U JOKa3bIBaTh OCHOBHBIE TEOPEMBI, CBS3aHHBIE C U3yUCHHBIMU
TEMaMHU;

— HaBBIK BBINOJHEHUs MPAKTUYECKUX BBIUMCICHUN psagoB Pyppe U omnpeneneHus
KOX(UITMEHTOB Pa3I0KEHHUS;

— HaBBIK pELICHUs 3a/1ad, CBA3AHHBIX C BBIYMCICHUEM WHTETPAIOB, 3aBUCAIIUX OT
[1apaMeTpOB;

— HAaBBIK NPOBEJICHNs KOMIUIEKCHOTO NHTErPUPOBAHUS M IPUMEHEHUS TeopeMbl Komu n
dopmynsl Komm-Pumana;
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— HaBBIK peaju3aluu npeoOpazoBanuss Pypbe U o0OpaTHOro mnpeoOpa3oBaHUS IS
pa3INYHBIX KJIACcCOB (PYHKLUH;

— HaBBIK aHAJHM3a U MHTEPIIPETALIUHN PE3yJIbTaTOB, OJYYEHHBIX C TIOMOIIBIO U3Y4YECHHBIX
METOJIOB, B IPUKJIAIHBIX U TEOPETUYECKHUX 3a/1auax.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

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:

Komnerennus

Conep:xaHue KOMIETeHIIUN

HNuauxkarop
KOMIIeTeHIUH

IlepeyeHnb MIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
AUCUHMILIMHE (MOAYJIIO)

VK-6.

CriocobeH ynpaBisiTh CBOUM
BpEMEHEM, BBICTpanBaTh U
PeaI30BbIBATH TPACKTOPUIO
CaMOpPa3BUTHsI HA OCHOBE
NPUHIMIIOB 00pa30BaHUs B
Te4eHHE BCEH KU3HU

VK-6.1.

3HaeT OCHOBHBIC TIPUHITUTIBI
CaMOBOCITUTAHUS U
caMo00pa3oBaHus,
POQEeCCHOHATTLHOTO U
JIUYHOCTHOTO Pa3BHUTHUS, UCXOIS
W3 3TANoB KapbepHOTO POCTa
TpeOOBaHU PHIHKA TPYAA

YK-6.2.

YMeeT mIaHupoBaTh CBOE
pabodee BpeMst 1 BpeMmsl IS
camopa3BUTHs. HOPMYITHPOBATH
[EJIN TUYHOCTHOTO U
npo¢eCCHOHANBHOTO PAa3BUTHS U
YCIIOBHUS X TOCTHXKEHUSI, UCXOIS
13 TCHICHIIUHN pa3BUTHSA 00JIACTH
po(heCCUOHATBHOMN
JESITeIbHOCTH, HHANBUAYaIBHO-
JIUYHOCTHBIX 0COOCHHOCTEH

VK-6.3.

NmeeT npakTHUEeCKUNA ONBIT
MOJTyYEHHs! TOTIOTHUTEIHHOTO
00pa3oBaHUs, N3yUCHUS
JIOTIOJTHUTEIBHBIX
00pa3oBaTenbHBIX MPOTPaMM

OIIK-2.

Crioco0OeH NMpOBOANTH
WCCIIEIOBaHNE U aHATIN3 PhIHKA
MH(QOPMAIIMOHHBIX CHCTEM U
WH(GOPMAIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHi, BEIOUPATh
pauroHaNIbHbIC PELICHUsS IS
ynpasiieHHs OM3HECOM

OIlK-2.1.

3HaeT OCHOBHBIE TEHAEHIIUNA U
XapaKTEPUCTUKH PhIHKA
WH(POPMAITUOHHBIX CHCTEM U
WH(POPMAITUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

OIIK-2.2.

YMeeT npoBOAUTh UCCIIEI0BAHHE
Y aHaJIN3 PHIHOYHOU MH(OpMAIUH
JUTsL OLIGHKHU MOTPeOHOCTEH
On3Heca 1 BBIOOPa ONTHMATBHBIX
peleHuit

OIIK-2.3.

NMeet npakTUyeCKUl OMBIT B
pa3paboTKe u BHEIPEHUHN
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJIN3a PhIHKA
MH(POPMAITHOHHBIX TEXHOJOTHI

[K-2.

CriocobeH HCIoiabp30BaTh
COOTBETCTBYIOLIUI
MaTeMaTUYECKUH ammapar u
WHCTPYMEHTAIBHBIC CPEJICTBA JUIS
00paboTKu, aHanm3a u

I1K-2.1.

3HaeT OCHOBHBIE MAaTEMaTHUECKHUE
METOABI U HHCTPYMEHTAJIbHbIE
CpeJCcTBa, IPUMEHSIEMBIE IS
00paboTKHU U aHAIN3a
UHpOPMaIH
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cHCTEeMaTH3auy HHPOPMAITUH 110
TEeME UCCIICTOBAHMS IS PEIICHUS
3a1a4 npodeccuoHaIbHON
JIeATCILHOCTH

[K-2.2.

Ywmeer adpexTuBHO
HCTIONIb30BaTh MaTeMaTHYECKHUI
anmnapar JUisl CACTeMaTH3aLiH
JIAHHBIX ¥ PEIICHHS
npodecCHOHANBHBIX 3a1a4

[1K-2.3.

NmeeT mpakTHUECKUNA OMBIT
paboThI C HHCTPYMEHTAMH
aHanu3a nHGOPMAIUH B paMKax
HCCJICIOBATEIBCKUX MTPOCKTOB

I1K-3.

Crioco0GeH roTOBUTh Hay4HO-
TEXHUYECKUE OTUETHI,
Mpe3eHTAalNH, HAyYHbIE
nyOJIMKAMK N0 Pe3yNIbTaTaM
BBITIOJTHEHHBIX UCCIIEIOBAHUH

IK-3.1.

3HaeT TpeOOBAHMS B CTAHIAPTHI
odopmIIeHUST HAYTHO-
TEXHUYECKUX OTUYETOB,
MPE3CHTALNHN U ITyOIUKAIU

I1K-3.2.

YMeeT CTpyKTYypUpOBaTh U
MPEACTABISTH PE3YIbTAThI
HCCIIEIOBAHUM B ICHOU U
JIOCTYITHOH (opme

I1K-3.3.

Nmeer mpakTUyecKUid ONbIT
MOJTOTOBKY Y IMyOIUKaIMN
Hay4YHBIX MaTEpPHAJIOB,
OTpaKaroIMUX PE3yIbTaThl
BBIITOJTHEHHBIX I/ICCJIGILOBaHI/II\/'I

[K-8.

Crioco0eH 1mo1 pyKOBOJICTBOM
crienpaancTa 0oyiee BEICOKOM
KaTCFOpI/II/I OCYIIICCTBHHTB
IUTAHUPOBAHUE W OPTaHU3AIIHIO
MPOCKTHOM JeATEIEHOCTH Ha
OCHOBE CTaHIAPTOB YIPABICHUS
POEKTaMHU

I1K-8.1.

3HaeT NPUHLHUIIBI U CTaHJAPThI
YIIPABJICHUSI IPOCKTAMU

IK-8.2.

YMeeT pa3pabaThiBaTh MIAHBI U
OPraHU30BBIBATH MPOSKTHYIO

JIeSATEILHOCTh B COOTBETCTBHH C
YCTaHOBJCHHBIMU CTAHAaPTAMH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jlexkiun CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJIbL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 Psaner @ypre 15 15 15 [loxroroBka
CEeMUHApY,
Jomariinue
3aJJaHHs
2 Wuterpainsi ¢ 15 15 2 15 IMoaroroska K
napameTpamu CeMHHapYy,
Jomariiaue
3ajaHusl,
KonTponbHas
paboTa
3 Teopust pynkuumit 15 15 15 [ToaroroBka k
KOMILIICKCHOTO CeMUHApY,
TIEPEMEHHOTO Jomaiiinue
3aJaHHs
4 [IpeoOpazoBanue 15 15 2 15 [loaroroBka k
Dypbe CEMHHApY,
Jomaiiinue
3aJaHusl,
KontponbsHas
pabora
3auem c ouenkoii 6
Hmozo: 60 60 10 60
Obvem oucyuniunsl (Mooyisn) 190
(6 ak. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIs)
Nen/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUIIMHBI (MOYJIs1)
1 Psiner @ypre Pasnoxxenue nepuognuecknx pyuknuii. Koaddunuentsr Oypeoe.
VYcnoBust cxoauMocTH psizioB. [IpuMeHeHre B penieHun
T pepeHInaNBEHBIX ypaBHeHUH. OpTOroHAIBHOCTD
TPUTOHOMETPUYUECKUX (DYHKITHIA.
2 WuTterpaisl ¢ mapaMeTpaMmu JuddepeHunpoBanue moa 3HaKoM UHTErpana. HTerpupoBanue mo

napameTtpy. HenpepbIBHOCTh U U PepeHIINPYEMOCTh HHTETPAJIOB.
3aBUCHMOCTb HHTETpaJIa OT napameTpa. [[puMeHeHne B BEIYMCIIEHUN
CHeUUANbHBIX (QYHKIMH.

3 Teopust GyHKINI KOMILIEKCHOTO | AHanuTHueckue pyHkunu. KomimiekcHoe nuddepeHippoBanue.
TIEPEMEHHOTO Teopema Koiu. Beiuncnenne nHTerpanoB 1o KoHTypy. @opmyia
Komm-Pumana.
4 [IpeobpaszoBanue Oypoe [IpencraBnenue GpyHKuMid B yacToTHON obsacTu. CBOMCTBA

npeoOpazoBanus. O0patHoe mpeobpazoBanne Dypre. [Ipumenenue B
00paboTke curaanoB. Cesi3b ¢ aud dhepeHIaIbHBIMUA YPaBHEHHIMH.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpEAeIaMHu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:

1. Uneun B. A. Maremaruueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Kxura 2 : yueOHHK 115t
By30B / B. A. Unbun, B. A. Canopanuuii, b. X. CennoB. — 4-¢ u3., nepepad. u non. — Mocksa
: 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. CamoBuunyas, E. B. XopommnoBa. — 2-e¢ usn., mepepad. u mom. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 430 c. — (Boicuiee oOpazoBanue). — ISBN 978-5-534-20655-5.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:

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

3. IloramoB A. II. Maremarnueckuii ananus. uddepeHnmaibHOe M HHTETpaIbHOE
ucuucieHue GyHKIUNH OHOW MEepeMEHHOM : Y4eOHHUK U MpakTukyM ais By3oB / A. I1. TTortamos.
— Mocksa : U3natensctBo FOpaiit, 2025. — 507 c. — (Briciiee o6pa3oBanue). — ISBN 978-5-

534-19121-9. — Tekcrt : anexTpoHHsI // OOpa3oBarensHas wiardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/569097.

Hononnumenvnan r1umepamypa:

1. Hukutun A. A. Marematudeckuil ananu3. YTiyOJIeHHbIN Kypc : y4e€OHUK U IPAKTUKYM
i By30B / A. A. Hukutus, B. B. ®omuueB. — 2-e u3z., ucnp. u gon. — Mocksa : M3garenscTBo
FOpaiir, 2025. — 456 c. — (Bricmee 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. Kosanes. — Mocksa : M3parenscto IOpaiit, 2025. — 74 ¢. —
(Beiciee o6pazoBanme). — ISBN 978-5-534-18394-8. — Tekct : 31neKTpOHHBIHA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/568821.

3. Kankaesa JI. C. MaremaTnueckuil aHanus: Teopus npezenos, auddepeHunansHoe

ucuucienue : yaeonuk mis By3oB / JI. C. KamkaeBa. — 2-e m3n., ucnp. u gomn. — MockBa :
WznatenbctBo FOpaiit, 2025. — 246 c. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-04898-8.
— Tekcr : onexktponHbii // OOpaszoBatenbHas mnatdopma HOpait [caiit]. — URL:

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

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00yUarouXcsl, MPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM.
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https://urait.ru/bcode/562116
https://urait.ru/bcode/558520
https://urait.ru/bcode/569097
https://urait.ru/bcode/560461
https://urait.ru/bcode/568821
https://urait.ru/bcode/563592

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THUMA, 3aHATUA CEMUHApPCKOro (IMPaKTUYECKOro) THMA, TPYIINOBBIX U
WHIUBUIyAJIbHBIX KOHCYJIbTAllUM, TEKYIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTalllU, a TAaKKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOO0Thl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYUYEHUS, CIYXAIUMU JJIsl TPEJCTABICHUs y4eOHOU
nHpopMaIuu OOJIBIION ayAUTOPHUH.

W3ydeHne AUCIUILTUHBI (MOTYJIs1) 00eCTIeunBaeTCsl B yYCOHBIX ayIUTOPUSX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHON TEXHUKOM;

— CIEUHaTU3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPAaLlMOHHOE 000pYyI0OBaHUE.

[TomemeHust 11 CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMHU BO3MOYKHOCTSMH 30pPOBbBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
o0ecriedueHHEeM JoCTyna K B DJIEKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyarommMcst TPEIOCTaBIAETCS MOOCTYN (B TOM 4YHCIE YHOAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMM YHHKAITMOHHON ceTH «HTepHET», MIEKTPOHHBIM pecypcaMm (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢decCHOHaIbHBIM 0a3zaM
JTAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa CcbLika
(u31aHusL, Kypca, IOKYMeHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparmu

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

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

7. | Enunas xomnekiums nudpoBsix odpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTelbHBIX PECypCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUIINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMaLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmue 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOE
BpaysepsbI:
Sunekc.Bpayszep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe cBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIIEH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe
Adobe Acrobat Reader 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
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IIporpammHoe oGecnieyeHne VISl IVIAHNPOBAHMSA M YYeTa BpeMeHH:

Toggle app | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIEeMOe
CucrtemMbl yIpaBJieHHsI IPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxuoe | nHuensHonHOE
Cucrtembl ynpapjeHHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apyOexkHOE | JUIICH3UOHHOE
Cuctembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensnonHOE
CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynperantllnroc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JIMIEH3UOHHOE
cucremMa

CpencTBa AHTHBHPYCHOM 3aIIIMTHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JULIEH3UOHHOE

Cranpmapraeiii Russian Edition

Cpenbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Bash (Unix shell) 3apy0exKHOe CBOOOHO pacIpOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacpOCTPaHIeMOe
CopelliaSim 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOIHO pacpoCTpaHIeMOe
Cucrembl ynpasJjeHus 0ubanorpapudeckoii nngopmanueii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE cBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexHoe cBOOOHO pacnpocTpaHsieMoe

7. MetoanyecKue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus s 00y4aIOUIUXCS 0 OCBOEHUIO TUCIHUNIMHBI (MOIYJIA)

B nporiecce nzydenus AUCHUIIINHBI (MOAYIS) «JloMOTHUTETbHBIE TTIaBBI MATEMATUYECKOTO
aHaJgn3a» B paMKaxX TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HCIOJB3YIOTCS TaKhe BUIbI Y4eOHOU
paboThl, KaK JIEKIIUH, CEMUHAPBI, KOHTPOJIbHBIE pa0OTHI, JOMAIIIHHUE 33aJaHUs, & TAKXKE Pa3TMUHbIC
BU/Ibl CAMOCTOSATEIBHONU paboThl 00yyarouXcs MO 3aJaHUIo0 MIpernojaBaTelis, HallpaBJIeHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(GECCHOHATBHOW  JIGKCHKH,  3aKpeljieHHe  MPaKTHYEeCKHX
PO ECCHOHAIBHBIX KOMIETEHIINHN, TTOOLIPEHNE NHUIHATHB.

Jlekyuss — CUCTEMAaTHYeCKOe, IIOCIEIOBAaTEIbHOEC, MOHOJIOTHYECKOE  HM3II0KECHUE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIEKT JIEKIUN: KPATKO M CXEMAaTU4HO
¢ukcHpoBaTh OCHOBHBIE WJIE€W, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITH BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUSI, U MONBITATHCS HAWTH OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Eciou
pa3oOpaThCsi B MaTepuaie He YAaercs, cleayeT c(hOopMyIHpoBaTh BOINPOC U 3adaTh €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUU WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (ayoumopmnas paboma) — akTuBHas paboTa CTyJIeHTa Ha CEMHUHApe,
€ro OTBETHI Ha BOMPOCHI MPEMOAABATENSI U YIaCTHE B JUCKYCCHH.

Jlns ycrienmHoro y4actvsi B CEMUHApE CTYIEHTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TEMOW OOCYXJEHHUS, MPOYUTaTh HEOOXOIUMBIE MaTEpPHAIBl U TIOJTOTOBHTH BOMPOCH. BakHO

ONEeKTPOHHBIA JOKYMEHT




aKTHBHO CIYIIATh W BOBJIEKATHCSI B TUCKYCCHIO, BEICKA3bIBasi CBOM MHEHHS U apTYMEHTHPYS HX.
[Ipu oTBeTax Ha BOIPOCHI MpPENOAABATENsl CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OIUpAsiCh HAa U3y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOIEPKUBATH TUAIOT C OTHOKYPCHUKAMH,
9T00BI 000TaTUTH 00CYXKAECHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawnee 3a0anue — HaOOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMalTHUMU 33JaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBaTh 3aaHus Ha STarbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAWH-PECypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIIUTh 3a
OrPaHMYCHHOE BPEMSL.

[{enb KOHTPOJIBHOUM PabOTHI - MOTYYUTh CHEIUATBHBIC 3HAHUS 110 OJHON MM HECKOJIBKUM
TEeMaM TUCHHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKH UX MPAKTHYCCKOTO TPUMEHEHHUSL.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YIIYOJIEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB YUYECOHON AUCHIUIIINHBI (MOIYJIS).

B miporiecce camocTosITebHOM pabOThI CTYIEHTHI B3aUMOICHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMy MPU MUHUMAIIBLHOM y4YacCTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCITEKTaMH JICKIIHH (00paboTKa TEKCTa), TOBTOPHOE H3yUCHHUE YUSOHBIX MaTEPHAJIOB, TUTAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOIHUTEIbHBIX TEM, BHIMOTHEHHE yU4eOHO-HUCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
AUCHUILTHHE (MOAYJII0) «/lono/HNTe/IbHbIE IVIABbI MATEMATHYECKOT0 AHATH32)

OueHuBaHuEe ypOBHSI Y4EOHBIX JOCTHIKEHUN, OOYYAIOMIMXCS MO JUCHUIUIMHE (MOJIYIIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIUH.

IIpome:xxyTouHasi arrectaumsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBIISIETCS B (opme

3auema ¢ OWEHKOU, TPU STOM TPOBOJUTCSH OIEHKA KOMIETEHIMH, c)OpMHUpPOBAaHHBIX IO
JTUCLUTUIMHE.

Jns oueHMBaHMUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH M IPOMEXYTOUYHOW AaTTECTALUU
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIIPHON MIKAJION CIEAYIONUM 00pa3oM:

JecaTubannbuas) IlaTtudanbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3aueTt
OLlIEHKA OLIEHKA 00yuyeHusl Mo TUCHUILIHHE (MOYJII0)
10 OTan4HOo 3aureHo CTyZeHT MOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIMYHO 3auTeHo W3IIOKEHHBIMU B pabodell mporpamme, H

8 OTIMYHO 3a9TeHo rmy0oOKo  ocMeicisier  aucuuruinHy.  OH
CaMOCTOSITEITHHO u JIOTHYECKH
MOCIIEI0BATEIIEHO OTBEUYAET Ha BCE BOMPOCHI,
aKIIGHTUPYs  BHUMaHWe Ha HauOosee
BaKHOM. VYmeer aHAJIM3UPOBATH,
CpaBHHBATH, KJIacCu(PUIUPOBATH, 0000IIATH,
KOHKPETH3UPOBaTh U CHUCTEMaTHU3MPOBATH

H3y‘IeHHLII>i MaTepuall, BbIACIIASA KIIHOUCBBIC

MOMCHTBI MW  YCTaHaBJIMBas TPUYUHHO-

ONEeKTPOHHBIA JOKYMEHT



JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

ClelCTBEHHbIE CBs3H. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl aHaAJIN30B u JOpyTHX
WCCJIEIOBAHNMN, a TaKXe pEIIaeT CIOKHBIE
3agauyd. CTyOeHT XOpOLIO 3HAaKOM C
METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
U TPAaKTUYECKOW AEATEIbHOCTH, U yMEEeT
CBA3BIBATh TEOPETHUYECKHE aCHEKTHI
JUCHUIUIMHBL (MOAYIS) C MPaKTUYECKUMHU
3aadyami.

Xoporiio

3aureHo

Xoporo

3auTeHo

CryneHnT oOnamaeT 3HAHUSAMHU IpenMeTa
MOYTH B TIOJHOM o00beMe paboueii
IPOTPaMMBI U CAMOCTOSITEIIEHO, JIOTHYECKH
MOCJIeJOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BOIIPOCHI, aKLIEHTUPYS BHUMaHHUE Ha
HanOoJiee 3HAYMMBIX MOMeHTax. OH ymeeT
aHATM3UPOBATH, CpaBHUBATH,
KJIACCU(UIPOBATD, 00001maTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
W3Y4EHHBIA  MaTEpHall, BBIICNSS  €ro
KJIIOYEeBbIE  aCMEKTHl W YCTAaHABJIHMBAs
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
®opmynupyer CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl aHAIU30B U
JIpyTUX HCCIIEIOBAaHUM, a TaKXe peIIaeT
CJIOXKHBIE CHTYyallMOHHBIe 3a1a4yn. CTyIeHT
XOPOIIIO 3HAKOM c METOaMHU
UCCIIEZIOBaHUS,  HEOOXOOMUMBIMH  JUIS
NPaKTHYECKOW JIESTENBHOCTH, W YMEeT
CBA3bIBATH TCOPETUICCKUEC ACIICKThI
npesMeTa ¢ IPaKTHIEeCKHUMU 3aJadaMu.

YILOBJICTBOPI/ITG)HLHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

Crynenr obnamaer 0a30BBIMH 3HAHHAMHU
0 TUCIUITITHHE (MOJYJIIIO), HO HCIIBITHIBAET
TPYAHOCTH MIPU CAMOCTOSATENFHBIX OTBETAX
W WCIIOJIb3yeT HeTOYHBIE (hOPMYIUPOBKHU. B
X0/Ie OTBETOB OH JOMYCKaeT OIIMOKH,
Kacarouuecst cyTd BompocoB. CTyAeHT
CIOCOOEH pemaTh TOJBKO CaMble NPOCThIE
33Ja4d M BIAAEET JHIIb MHUHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnaun

He 3aureno

CrymeHT He OBIazel 00s13aTeIbHBIM
MHHAMYMOM 3HAHHHM 10 TpeAMETy U He
MOXET OTBETUTb Ha BOMPOCHI, JAXKE €CIIU
MPENOoIaBaTeNh 3aqacT IOTOJHUTEIHHBIC
HaBOJSIIINE BOIPOCHI.
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JucunniuHa  (MOAyNb)  «JlOMONHUTENBHBIE TIJIAaBBl  MaTEMaTHYECKOTO  aHaJHM3a»
OLIGHUBACTCS CIEAYIOINM 00pa3oM:

AKTHBHOCTB Bec |KonunyecTBo Onucanue

Jomamraue 3aganus | 20% 13 Hab6op 3amau mo remam Henenu

AynuTtopHas 15% 14 AkTHBHas paboTa CTyJCHTa Ha CEMUHape

pabora

KoHTposbHbIe 30% 2 [TucemenHas pabora ¢ HaOOpPOM 3a7a4, KOTOPHIS

paboThI HY>KHO PEIIUTH 32 OTPAHUYECHHOE BpeMs

3ayer c ouenkoir | 35% 1 [TucbmenHas Uiy ycTHast paboTa Haj 3aJlaHHEM,
HAIPaBJICHHBIM HA IPOBEPKY MOJIYYECHHBIX 3HAHUN U
HABBIKOB 110 KypCy

@opmyJia pacuyéTa UTOrOBOI OLEHKM MO JMCUMILIMHE (MOAYJII0) «/omoTHUTEIbHbIE
rJaBbl MareMaTudeckoro anajamsa»: «0,2 XcpenHee 3a pgomaimHue 3aganus + 0,15 X
aymuTtopHas pabora + 0,3 X cpenHee 3a KOHTPOJIbHBIE pa0boThl + 0,35 X 3a4eT ¢ OICHKOW».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 TUCHHUILIMHE (MOIYJII0)
IIpumepHbIe fOMALLIHUE 3aJaHUS

Jomammnee 3aganue no reme «Kospdpuuuenter ®ypoe»

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

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

3. PaccuuTaiite koadduimentsr Pypobe st Gynkuuu f(X)=|x| Ha uaTepBane [—m,x].

4. Jokaxure, uro it uétHou pyHkuuu f(X) Bce koadduimenTs! bn paBHbBI HyIO.

5. IMocTpoiite wacTmurylo cymmy psga ®ypee (mo N=5) mna  ¢ynxmum f(X)=x? Ha
WHTEpBaJe [—m,7] ¥ mocTpoiTe rpaduk.

JlomamHee 3a1aHle MO TeMe «3aBHCMMOCTh HHTEIPaJjia OT mapaMeTpa»
1. Uccnenyiite HeMpepbIBHOCTh (PYHKIIMU:

1 .; .
Fla) = /' hmi{l.t-ﬂ‘) do.
- :
2. Jlokaxute nudepeHupyeMocTh o mapameTpy o pyHKIHn:

Gla) —/ e “costdl,
0

u Haiiute G'(a).

3. Hccnenyiite cXxoAMMOCTh MHTETrpaa:

20 e ik
I{a) = j; 1= dt,

W HaluTe 00JaCTh 3HAYEHUH TTapaMeTpa o, TJI€ UHTETPaI CYIIECTBYET.
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4. Haiinute MpoOU3BOIHYIO TTO TApaMeTpy o GyHKIIUU:

J(a) = f In(1+ asinz) dz.
0

5. Hccnenyiite 3aBUCUMOCTH OT TapaMeTpa o MHTerpaa:

JlomauiHee 3aganue 1o teme «CBoiicTBa mpeoGpa3oBaHusm»

1. Jlokaxwure TMHEHHOCTH npeoOpa3oBaHust 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 €&
npeoOpazoBanue dypse.

3. Hokaxute hopmyny macmtabupoBanus npeodpaszoanus Oypbe: eciu

fa(t)=f(at),a£0,

TO

Fif)w = =F (£).

|a a.

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

5. JHokaxwure, uto nmpeodpazoBanne Oypre 4€THON QYHKIIUH ABISETCS BEIIECTBEHHON U
4yEéTHOH (yHKIHEH, a mpeodpazoBanue Oypbe HEUETHON HYHKIIMN — MHUMON U HEUETHOM.

HI/IMeprIe BOIIPOCHI IJIA ITIOATOTOBKH K CECMHUHapam

Bonpocs! k cemunapy no reme «Teopema Komm»
Kax ¢popmynupyercs reopema Ko it nuddepenimpyemsix GyHkumii?
B uém otinumne teopemsl Komn ot TeopeMsl Jlarpanka o cpeiHeM 3HaUeHUU?
Kakue ycnoBus HeoOXoaumsl i IpuMeHeHus TeopeMbl Komm?
Kak teopema Komm ncrionb3yercs As JoKasaTenbcTBa Teopemsl Jlarpanka?
5. IlpuBenure npumep GyHKIUH, A1 KOTOPOM BbINONHsAETCS TeopeMa Ko, u nosicaute
€€ IpUMEHEHUE.

NS

Bonpocsel k cemunapy no teme «IIpeacraBiienue pyHKuuii B 4aCTOTHOM 00J1aCcTID)

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

2. Kak uHTepnpeTrupyetcs crekTp QyHKIMH B 4aCTOTHON o0nacTu?

3. Kakue cBoiicTBa nmpeodpa3oBanust Oypbe BaXKHBI IS aHAJTN3a CUTHAJIOB?

4. Yem oTiinyaroTcs npsMoe U oopatHoe npeodpazoBanus Oypne?

5. Kak mpencraBnenne (yHKIMM B YaCTOTHOM O0JacTH  MOMOTAaeT  pemaTh
nuddepeHmaIbHbIe ypaBHEHU?

Bomnpocsl k cemuHapy 1o reme «Pa3noxenune nepuoandeckux GpyHkumiin»
1. Yro rakoe psg Oypbe u s kKakux QyHKIHMA OH IpUMeHsieTcs?
2. Kakwue ycinous Jlupuxite 00eCieunBarOT CX0IUMOCTh psiga Dypre?
3. Kak Bbruncistiorcs Kod(G(UIMEHTHl pa3iokKeHUs MNepUoanYecKoil (yHKIMU B psij
Oypne?
4. B uéM pasHUIla MEX1Y Pa3I0kKEHUEM B TPUTOHOMETPUUYECKHM P U KOMIUIEKCHBIN psizt
Oypne?
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. Kak paznoxenue B pan Oypbe UCMOIB3YETCS ISl aHAlIM3a U CUHTE3a CUTHAJIOB?

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam

KonTpoabHas padora Ne 1

Haiinure xosppunmentsr dypre pynkuuu f(X)=X Ha uHTEpBane [—m,m).
JIoKa)X|Te OPTOrOHAILHOCT (YHKIIMI sin NX 1 cos MX Ha [—7,7].
HUccnenyiite cxonumocts psiga @ypre mis dynaxiuu f(X)=IX| va [—m,x].
Pasnoxwure dpyuxumo f(X)=x? B pan Oypre Ha [—,1].

5. Hcnonw3ayiite psng @ypee Ui pemieHHs 3aJadd TEIJIONPOBOIHOCTH C 3aJaHHBIMH
KPaeBBIMH YCIOBHSIMHU.

6. Jokaxwute popmyny auddepeHunpoBaHus 1Mo 3HAKOM HHTerpasia st PyHKIIUN

1
F(a) _/ e “ginzde.
0

7. MHccnenyiite HenpepbIBHOCTh (PYHKIIUU

G(a)_/ € .
S0

L
1+142

Ao E

8. HaiiauTre NpOU3BOIHYIO MO MapaMeTpy o GyHKIIUH
H(a) = f In(1+ asinz) de.
0

9. HCHOHBBYﬁTC HHTCTPHUPOBAHUC T10 ITAPAMETPY AJId BBIYUCIICHUA UHTECTpAJla

1
e |
/ i Y
0 Inz

10. Jokaxwure muddepenuupyemoctb QyHkimu F(a), 3amaHHON  MHTErpajioM ¢
napaMeTpoM.

11. Uccnenyiite ycnoBus cXoauMocTu psga Oypre 1 KyCOUHO-TIAaAKON QyHKIIUH.

12. Haiigute psag @ypoe mia GyHKIMHU, 3aJaHHON KYCOYHO Ha OTpe3ke [—m,m].

13. Hcnonp3yiiTe OpPTOrOHAIBHOCTH TPUTOHOMETPUYECKUX (YHKIMKA IS BBIYMCICHUS
koadpuimeHToB Oypre.

14. Pewmnte nuddepeHnnanbHOEe YpaBHEHHE C MOMOUIbIO Pa3IOKEHUS PEIIeHUs B psij
Dypse.

15. OOwbsicHuTe, Kak ycinoBus J(upuxiie BIUSIOT HAa CXOTUMOCTH psia Dypbe.

KonTtpouabnas padora Ne 2
1. [aiite onpenenenre aHAIUTUYECKON (PYHKIIMN B KOMIUIEKCHON TUIOCKOCTH.
2. BriBeaute popmynsl Komu-Pumana st pyrakuuu f(z)=u(x,y)+iv(x,y).
3. Ilposepbre, siBisieTcst a1 HYHKIUSL
o' —
flz) =27 +2 AHATUTUYECKOM.
4. BeraucnanuTe UHTETpa

dz )
f —a la| < 1.

5. Joxaxure Teopemy Komm 15 mpocToro 3aMKHYTOro KOHTYpa.

6. MUcnons3ys ¢opmyny Komm, HaiiiuTe 3HaueHHe (QYHKIUM BHYTPU Kpyra, €ciu
M3BECTHHI 3HAUCHUS Ha KOHTYpE.

7. BpiBenuTe BbIpakKeHHE JUISI KOMIUIEKCHOro auddepeHnmana v OOBSICHUTE €ro
T€OMETPUYECKHUI CMBICI.

8. Haiinure npsimoe u obpaTHOE npeodpazoBanus Pypbe GyHKIUN

f(y=e ", a>0.
9. Jlokaxure JTMHEHHOCTH peodpazoBanus Oypoe.

10. Uccrnenyiite, kak cIBUT (PYHKIIMA BO BPEMEHHOH 00JacTH OTpakaeTcss B YaCTOTHOU
o0nacTH.
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11. Wcnone3yiite nmpeodbpazoBanue Oypbe ais peunieHus audGepeHImaibHOr0 ypaBHEHUS
BTOPOTO MOPSAKA.

12. OObsicHuTe CBSI3b MeXay mnpeoOpa3zoBaHueM @Dypbe U CHEKTPAIbHBIM aHAIH30M
CUTHAJIOB.

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

14. JMoxaxwure, 4to mpeodpazoBanne Oypre 4ETHON PYHKINU ABISETCSA BEIIECTBEHHON U
YETHOM.

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

3aganus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHHUILIMHE (MOTYJII0)

Ne i/ 3ananue OtBer Kommnerenuus
1. Kakoe u3 ycnoBuii sBIS€TCS HEOOXOIMMBIM IS D TIK-2
paBHOMEpHO# cxonumocTH psina Pypee hynkiuu f Ha
uHTepBaie [—m,m]?
A) f HenpepbIBHA U IEPUOANYHA
B) f muddepenumpyema Ha [—m,7]
C) f uarerpupyema no Pumany
D) f xycouHo-T1a1Kast ¥ yIOBJICTBOPSIET YCIOBHUIO
Hupuxiue
2. [Tpu kakoM ycI0BHUH MOKHO Au(depeHIIHPOBaATD WnTerpupyemas [K-2
HHTETpaJl C IapaMeTpoM IO 3HAKOM MHTerpaa? byHKUuS U e€
yacTHas
MPOU3BOHAS TIO
napamerpy
HETIPEPHIBHBI HA
obnactu
HHTETPUPOBAHUS
3. Kakas ¢popmyna BepaxaeT ycoBre aHATUTHIHOCTH ®opmyna Komm- [K-2
bynximu f(z)=u(x,y)+iv(X,y) B Touke? Pumana
4. Kakoe cBoiicTBO peoOpazoBanust @ypre cOOTBETCTBYET Cnsur Bo YK-6
CMELIeHUIO (PYHKIIMHU BO BpEMEHHOH 00nacTu? BpPEMEHHOH
001acTH MPUBOIUT
K YMHOXXEHHIO Ha
KOMIIJIEKCHYIO
9KCIIOHEHTY B
JaCTOTHOU 00acTH
5. Kakas tpuronomerpudeckas QyHKIUS SABISETCS A IK-2
OpPTOTOHAJILHON Ha WHTepBaje [—T,m| ¢ HyHKIHeH
sin(nx), roe NEN?
A) cos(mx), m#n
B) sin(mx), m=n
C) cos(nx)
D) sin(nx)
6. Uro yTBepknaet Teopema Komm 1 aHanuTHIecKoi A [K-2
¢bynkimu f B o6mactu D?
A) Uuterpan $oDf(z)dz=0
B) f umeet pa3psiB nepBoro poaa
C) f ne nuddepenmpyema B D
D) Huterpan $oof(z)dz#0
7. Hazosure popmyny, kotopast 3a1aéT K0 DUITHESHTHI ®opmyna Ditnepa- [K-2
Dypoe 1 hynkipn f(x). Ddypre
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8. Kak naspiBaetcs onepanusi, korga auddepenuuposanne | duddepenuupoBan [K-3
MPOBOIUTCS 1101 3HAKOM MHTeTrpana? Ue MO/ 3HAKOM
WHTErpaia
9. Kak Ha3piBaeTcs cucteMa ypaBHEHUH, Ja0uX ycnoBre | YpaBHenus Komm- [K-2
KoMIUIeKcHOH nuddepernmpyemocty GyHKImn? Pumana
10. Kak nazpiBaeTcst GyHKIHA, KOTOPAS OMFCHIBAET Caextp (nmu OIIK-2
CHEKTpaJIbHOE MPEICTaBICHUE HCXOAHOTO CUTHAa? CHEKTpasbHasI
byHKIHS)
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