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1 Hesin ocBOeHHS AHCLHIIHHBI

LlenaMy OCBOEHHMS HUCHMIUIMHBI «Teopuss YHKUHA KOMIUIEKCHOTO
NepeMEHHOro» ABJSIOTCS (GOpPMHpOBaHHe y o0ydaromuxcs 3HaHHH 06 OCHOBHBIX
MOHATHAX TeopuH (YHKUME KOMIUIEKCHOrO MepeMeHHoro, (GopMHpOBaHHE
NpeJACTaBleHni 0 ¢€ MeTolax M B3aUMOCBA3AX C AEHCTBUTENBHBIM AHAIH30M, a
TaKKe C APYrUMH MaTeMaTHYeCKUMH JUCIMITIMHAMH.

3ajayaMH OCBOEHHA JUCLMIUIMHBL «Teopuss (QyHKUMIA KOMILIEKCHOTO
nepeMeHHOro» SBISAIOTCH:

—  ¢dopMHpOBaHHe y 0Oy4alOLIUXCA 3HAHHHA 00 aHANMUTHYECKUX (QYHKIUAX,
KOMIUIEKCHOM  MHTerpalle, AaHalWTHYeCKOM  TNpOJO/DKEHHHM, PHUMAaHOBOM
MOBEPXHOCTH M OCOOBIX TOUKaxX (YHKUUH, pANaX AHAIUTHYECKHX (YHKLHH,
BBIYETAX;

—  npuoOpereHne obyJalolIUMHUCA YMeHHH oudidepeHIHpoBanua GyHKUUH
KOMILIEKCHOIO  [E€PeMEHHOro, IIOCTPOeHHs  KOH(OPMHBIX  OTOOpakKeHHiH
npocrefimmx obnacTed, BBIYHCIEHHS KOMIUIEKCHBIX MHTETPANOB, pa3iOXKeHMs
¢yHkuuii B paa Teitnopa u pan JlopaHa, a Taxke BEIYHCIEHHS BLIYETOB QYHKIUUH;

— oBnameHne  OOYYalrOUWIMMHCA  HaBBIKAMH  NPHMEHEHHA  METOIOB
KOMIUIEKCHOTO aHAJIW3a JJIsl pelleHHs NMPUKIaJHEIX H HAyYHO-HCCNIEA0BATENbCKHX
3ajay;

Jucuunnuuea obecneynBaeT MOATOTOBKY  BBIMYCKHMKa K  Hay4dHo-
HCCIIeI0BaTENbCKOMY BUAY NPOQeCCHOHANBHON AEATENBHOCTH.

2 Mecto ancunniutbl B cTpykrype OIIOII BO

Hucuunnuna  «Teopus  QyHKIHI ~ KOMIUIEKCHOrO  NEPEMEHHOIO»
npeacTapiseT coboii AMCLUIUIMHY, OTHOcslylocd K baszosoi uactu brnoka 1
«JJUCHMILTHHED.

HucuunnuHa «Teopusa ¢yHKUHH KOMIUIEKCHOro IepeMeHHoro» Gasupyercs
Ha pe3yiasTatax oOyueHHS, NONYYeHHBIX MNpH H3YYEHMH OHCLIMILUIMH
«MateMaTHueckuii aHanu3», «JluHeliHas anrebpa U aHANUTHYECKAs [EOMETPHA»,
«JlonoMHUTENBHEIE IIaBbl MATEMAaTHYECKOI0 aHANH3aY,

Hucuuruimaa «Teopus (QYHKIUE KOMIUIEKCHOTO NEPEMEHHOro» SBISETCS
obecrieuMBaoel  AAA  OUCUMIUTMH:  «BBlMHUCIMTENBHas  MaTeMaTHKa»,
«HenuHeHEIE MOIIETTHY.

HucuunnnHa «Teopusa GYHKIMHE KOMILIEKCHOTO NEpeMEHHOro» M3Y4aeTcs B
3 ceMecTpe.




3 Komnerenuus ofyyaoiierocs, popmupyembie B pe3yjibTaTe OCBOCHHS

JAHCUHHIITHHBI.

ITpouiecc ocBoeHHs AHCUMIUIMHBL «Teopus &yHKUMHA KOMIMJIEKCHOrO
nepeMeHHOro» HampaepieH Ha (QOpMUPOBaHHE CIEAYIOLINX KOMITETEHIIHH:

Ilepeuens 1 koA
KOMITETEHLIH I

INepeueHb MIaHHUPYEMBIX pe3ylbTaTOB O0YHEHHS N0
JUCLIHILTHHE

I'O0TOBHOCTDH

K

CaMOCTOATENbHOH pabote

(OTIK-1)

3HaTh:

-  OCHOBHBIE TIONIOXEHHA TEOPHH  (PYHKIHIA
KOMITIEKCHOTO [epeEMEHHOr0 U  ONepalHOHHOro
CYMCJICHHS;

YMeTh:

- BbIOMpaTh NOAXOAAIIMH METOA ONepalMoOHHOTO
HCHHUCIIEHUs] K PpeLIeHHI0 KOHKPETHOM Hay4HO-
HCCIIeZOBaTENbCKOM WM NPHKIAIHON 3aJa4H;
Bnanets:

- CTaHOAPTHBIMH MeETOJAaMH TEOpHH (QyHKIuHi
KOMIUIEKCHOTO MEpPEMEHHOr0 M HaBbIKAMH  HX

IpPHMEHEHHS,
CnocobHOCTB BBISIBUTD | 3HATE:
eCTeCTBEHHOHAYUHYIO - MOCNeJOBaTENIbBHOCTH W PARBl  aHANMTHUYECKUX
CYIIHOCTD npobnem, | byHKIHA B obnacTH, TeopeMy €AMHCTBEHHOCTH H
BO3HMKAIOWHX B  XOJE | MPUHLIUN MaKCHMYMa MOIYJIS;
npodeCCHOHANBHOM YMeTh:
IeATENbHOCTH, - HCCIeJ0BaTh (PYHKLHI KOMIUIEKCHOTO [TEPEMEHHOTO
FOTOBHOCTBIO Ha HeNpephIBHOCTh M aAHAIHTHYHOCTH, BBIYHUCIATH
HCIIONB30BaTh U HX | IPOM3BOJHBIE OT KOMIUIEKCHBIX ()YHKLIHIA;
peLUCHHUSA Bnagets:
COOTBETCTBYIOLLHH - TpeNCTaBACHUAMH O TIPUMEHEHWH OCHOBHBIX
eCTEeCTBEHHOHAYYHBIH TIOHATHIA ¥ METOJIOB TEOPHH (PYHKIHI KOMIUIEKCHOTO

anmapar (ITK-9)

NEPEMEHHOI0 AJiA pEeli€HHA NPHKIIaAHbIX H HAY1HO-
HCCJIeAOBaTCNbCKHUX 3a0a,




Ilepe4eHs u Kof

[TepeyeHp nnaHUpPyeMBIX pe3yasTaToB 00yueHuUs 110

KOMIIeTeHLIH i JHCIIHIITHHE
CrnocobHocTh 3HaTh:
CaMOCTOATENBHO H3Y4aTh | - OCHOBHBIE METOJbl KOMIUIEKCHOIO aHaliu3a, 4acTo
HOBbIE paszensl | HCTIONb3yeMble B Hay4YHO-HCCIIeJOBATEJIbCKHX
dbyHIaMeHTaNBHBIX  HAyK | 33/1a4ax;
(TIK-12) VMerTs:

- OnpeaeniaTh BO3MOXHOCTH IIPHMEHEHUs
TEOpPeTHYECKUX TOJOKEHHH M METOA0B TEOpHH
GYHKUMA  KOMIUIEKCHOrO  TEpeMEHHOro  Ons
[IOCTAHOBKM M pELIeHHs KOHKpeTHBIX HaydHo-
UCCNeAOBaTENBCKHX 3a/aY;

Bnagets:

- HaBblKaMH paloTbl ¢ Hay4yHOH IHTEpaTypod Hu
H3BNIeYeHHs OTTyJa JaHHBIX, HEOOXONUMBIX A
pacyeToB 3a3ay;

4 O6beM AHCUHIJIMHBI M BHABI yueOHOMH padoThl

O6was TpyZA0EMKOCTh AUCLHUIUIMHBI COCTaBlseT 4 3a4eTHhIe eqUHMLBI, 144
aKaaeMHYecKHX 4acoB.

HanMeHOBAHHE Bcero gacos CeMBSCTpBI
Ob1as TpyJ0eMKOCTh AUCLUITIHHEI 144 144
KourakxTtHas pabora: 72,5 72,5
nexkuuu (JI) 28 28
npakTuyeckue 3aHaTud (113) 42 42
ceMuHapsl (C) - -
naboparopHsle paboTtsl (JIP) - -
KypCOBOii 1poekT (paborta) - -
CamocrostensHas pabota cryaenta (CPC) 38 38
[TpoMexyTouHas arrecTaius 36 36
KOHTaKkTHas pabota 2,5 2,5
caMocToATeNIbHasl paboTa MO NOATOTOBKE K 33,5 33,5
SK3aMeHY




5 ConepxaHHe AMCHHILIHHDI

5.1 CooTHecennss TeM (pa3feoB) AHCUHIIHHBLI H (opMHpyeMbIX
KOMMeTeH
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S i
S HH T x| oo
= =l L o
2 cc| £ &
TeMel (pa3zensl) JUCLMIUIMHEL = ||} 83 2 %
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Tema 1. ODOyHKuHM KOMIIEKCHOTO | S (A IO
SilAie 28 CPC, | TIAP
TIepeMEeHHOr0 BK
Tema 2. AHanutuyeckue QYHKLMH H + | + | + | JLTII3,
26 [IAP
aHaAJIMTHYECKOE NMPOAOIIKEHHE CPC
o + | + | + | J,II3,
Tema 3. Page Telinopa u Jlopana 28 ép g TTAP
Tema 4. KpuBonuHeiiHble HHTErpajbl. + | + | + | JII3,
26 [TAP
Teopus BEIYETOB CPC
HUtoro no AUCUHUILUIHHE 108
IlpoMesxyTo4Has aTTeCTalUsA 36
Bcero no gucuuninHe 144

JI- nexuus, I13 — npaktuueckoe 3ausatie, CPC — camocTosTensHas pabora
cryheuTa, [TAP — nuckMeHHas ayAuTopHas pabota, BK — BXOHO# KOHTPOME.

5.2 Tems1 (pazaennbl) AHCUHIJIHHBI H BHALI 3aHATHH

Haumenosanue pasnena aucupmmausr | JI | TI3 | KP | CPC | JIP E’::gg
Tema 1. ®@OyHKIHMH KOMIUIEKCHOIO 3 12 i ] i 28
nepeMeHHOro
Tema 2. AHanuTHuecKHe (YHKLUMH H 6 10 ) 10 i 26
aHAJIMTHYECKOE TIPOJIOIKEHHE
Tema 3. Pansl Teiinopa u jlopana 8 10 - 10 - 28
Tema 4. KpuBonHHEHHBIE HHTErpabl. 6 10 ) 10 ) 26
TeopHs BEIYETOB
Hroro no gucummnianHe 28 42 - 38 - 108
ITpoMexyTouHas aTTeECTaLUs 36
Bcero no gucLUIanHeE 144

JI- nexuus, I13 — npaktuueckoe sausatie, KP — kypcoBas pabora, CPC —
camocrosTensHas pabora cryaenta, JIP — naGopatopHas pabora, IIAP -

nHchMeHHas ayauTopHas pabora, BK — BXoAHO# KOHTPONS.




5.3 Copepxxanne AMCUHHILTHHDI

Tema 1. DYHKIHH KOMILIEKCHOIO IIEPEMEHHOro

KoMnnekcHple YMclia M KOMIUIEKCHAs IIOCKOCTh. Anrebpauyeckas gopma
KOMILIEKCHOrO 4Hcla. PaBeHCTBO KOMILIEKCHBIX YHCEN, HX TeOMETPHYECKHH
cMbicll. JIeHCTBHMSl CNOKEHWS, BBIMHTAHMS, YMHOXEHHUSA, AeneHus. Moxyns u
apryMeHT KOMIUIeKCHOro uucia. TpuroHomerpuueckas Qopma. Monyns u
apryMeHT IpPOM3BENIEHHs M YaCTHOrO KOMIUIEKCHBIX yHcell. JIeHCcTBHE H3BIeYeHUs
kopHa. [IIOCKOCTb KOMILIEKCHOrO IepeMeHHOro. OKpPeCcTHOCTh TOYKH Ha
KOMILIEKCHOH mnockocTd. [IpenenbHble, BHYTpeHHHUE, TpaH4HbIE TOYKH. ObnacTs
H 3aMKHYTas 061acTh TOYeK Ha KOMIUIEKCHO# rockocTy. HenpepoiBHas KpuBasi.

DyHKUMA KOMIUIEKCHOTO nepeMeHHOro. [TonaTHe 0 QyHKUMH KOMILIEKCHOrO
nepeMeHHoro. OHO3HaYHEIE H MHOro3Ha4YHble QYHKLUHWH. ['eoMeTpHYeCKHH CMBICT
(GyHKLUHH KOMIUIEKCHOrO IMepeMeHHOro. B3aMMHO OfHO3Ha4YHOE OTOOpajKeHHe.
DneMeHTapHble (YHKLUMH KOMILUIEKCHOTO NEPeMEHHOro: JHHelHas, MHBEpCH,
NpobHO-NMHEHAs, CTeNeHHas, pajHKan, IIoKasaTellbHad, norapadmHyeckas,
runepboiuveckne, TPUrOHOMETpHUYeCKHe, o0paTHble TPUIOHOMETPHYECKHE H
runepbonuueckue. Ilpenen ¢YHKUHM KOMIUIEKCHOTQ [EpeMEHHOrO H ee
HeNpepbIBHOCTD.

Onpenenennpii HaTerpan. MuterpansHas Teopema Koy Anst OAHOCBA3HOH U
MHOTOCBA3HO#l obnacteii. PopMyna cpeanero 3HauyeHus. CyIIeCTBOBaHHME H
peryiApHOCTh BCEX IPOM3BOAHBIX aHATUTHYecKo#H ¢yHkuuMu. HHTerpanbHebIe
¢opmyasl npoussoaHbIX. MuTerpan Komm 1 uaTerpan tuna Ko, ux cBoiicTaa.
IMpusuun MmakcuMyMa Moxyns. Teopema Jlnysuis.

Tema 2. AHAJIHNTHYeCKHe PYHKHHH H AHAJTHTHYeCKOe NPoJoIKEHHE

Auanutuyeckde  QyHkuuH. IlpomsBogHas  GYHKUMH  KOMIUIEKCHOTO
nepemexHoro. Juddepenunpyemocts ¢yHkuuH B Touke. J[uddepeHuuan.
Venopus  Komm-Pumana guddepenuupyemoctn  ¢yHkumil. [lonatue o6
aHalMTHYecKOH (peryisapHoi) ¢yHKUMH. ['apMOHHYECKME H CONpPSKEHHBIE
rapmoHuyeckue (QyHkuuu. IlocTpoeHue aHaNMTHYECKOH QYHKUMH MO €€
BELLIECTBEHHOM KM MHHMO{1 yacTH. [ 'eoMeTpudecKuii CMBICT MOZYJNA H apryMeHTa
NpOM3BOAIHOM aHanuTHuecKoit dyHKIuH. [ToHATHE 0 KOHPOPMHOM OTOOpAXKEHHH.

Tema 3. Paasi Teiisiopa u JlopaHa

Yucnosele W (QyHKUHOHANbHBIE psAbl. PAl  KOMIUIEKCHBIX  YHCEI.
Cxomumocth, abcomoTHasd cXoAuMOcTh. OOIlIMe cBoOiicTBa CXOOAIIMXCA H
abCONMIOTHO CXOAAMIMXCH pAmoB. OYHKIHOHANBHEIH psaa. ObnacTte CXOAMMOCTH.
PaBHoMepHas cxomumocTb. Ilpuznaku Komm u Beiiepiutpacca paBHOMepHOH
cxoaMMOCTH. CBoOCTBa paBHOMEPHO CXOAMALLMXCSH pSOB: HENPEPEIBHOCTE CYMMEL,
MOYWIEHHOE HHTErpHpOBaHUE, aHATTUTHYHOCTh CYMMBEI, No4IeHHOE
nuddepenumrposanue. CteneHHol paa. Teopema Abensa. CrpykTypa obnactu
cxonumocTH. JnddepeHlivanbHele ¥ HHTErpAIbHBEIE OMNEPALMH HAal CTENEHHEBIM




psamom. Psaxbi, cozepkauiye MONOXMTENbHbIE M OTpHLATENBHBIE CTENEHH.
CrpyxTypa obnactTu cXOIUMOCTH.

Pan Jlopana. Teopema Jlopana. Psan Jlopana. Psin Teitnopa, kak 4acTHBbIHA
ciyuaii psga Jlopana. PasnoxkeHus B psajbl $YHKUMiE, aHATHTUYECKUX B Kpyre H
GyHKUHMHA, AHANHTHYECKHX B OKPECTHOCTH OECKOHEYHO YHAATEHHOM TOYKM.
Paznoxenus B pagsl 3jieMeHTapHBIX GYHKUHA. Ocobbple TOYkH QyHKUMA
KOMILIEKCHOTO TnepeMeHHoro. M3onupoBaHHble 0coOble TOYKM OAHO3HAYHOIO
Xapakrepa, HX KjiacCH(MHKALKA.

Tema 4. KpuBonuneinbsie HHTerpajabl. TeopHs BbIYETOB

IToustus BeIMeTa (YHKLUMHM OTHOCHUTENBHO H30JUPOBaHHOH 0co00# ToukH
OJHO3HAYHOro xapakrepa. Teopema Kowm o Bblderax. BerducieHHe BbIMETOB B
NpaBUABHBIX TOYKaX, MOJMIOCaX H CYIIECTBEHHO-0COOBIX To4Kax. BeIuucneHHe
HHTEITPAJIOB C IMOMOMIIBI0 C TOMOIIBIO BBIYETOB. BEIYMCICHHE KOHTYPHBIX
HHTErpajoB. BbIYHCICHHE  HEKOTOPBIX  BELUECTBEHHBIX  OIpeleNleHHBIX
HHTerpanoB. Berunciense HecoOCTBEHHBIX BELLECTBEHHBIX HMHTErpanoB. JlemMMa
XKoppana. Iloacuer umcna kopHeit ¢yHkuuu B obnactu. Jlorapudmuueckuii
Ber4eT. [Toacyer udcia Hyneil aHanuTHYeckod ¢yHkumu B obsactu. TlpuHIuHN
aprymeHTa. Teopema Pyie.

5.4. IlpakTHYecKHe 3aHATHA (CEMHHAPDI)

Homep Temsl . Tpyno-
A — TeMaTHKa npakTHYECKHX 3aHATHH (CEMHHApPOB) eMKOCTb
(4acer)
IIpaxTuueckoe 3ansaTHe 1. PasnuyHble BUIBI 3aIIHCH
BeinonHenne — apudMeTHYeCKHX — AeHCTBHH ¢ 9
KOMILNeKCHbIMH 4uciaMu. HaxoxaeHue Monaynd u
apryMeHTa KOMILUIEKCHOT'O YHCJIa.
[IpakTHyeckoe 3aHATHE 2. Inockocts
KOMIUIEKCHOTrO nepeMeHHoro. OKpecTHOCTh TOYKH
Ha  KOMIUIeKCHOH  mnockocTd. IlpenencHble, 2
BHYTpeHHHe, TIpaHuyHple TodkH. Obmacte H
3aMKHyTas ofjacTe TO4YeK Ha KOMIUIEKCHOMH
1 rockocTd. HenpepeiBHas KpuBasl.
IIpakTuyeckoe 3aHsaTHe 3. DYHKUUSA KOMILUIEKCHOIO
nepemMeHHoro. (pHO3HayHBlE M MHOTO3HAYHEIE 2

dryaxun. B3aumHo ogHo3HauHOE 0TOOpaXKeHHe.
ITpakTyeckoe 3aHATHe 4. DneMeHTapHble QYHKLHN
KoMIleKkcHoro mepemenHoro. Ilpenen ¢yHkuuu 2
KOMIUIEKCHOTO IEPEMEHHOT0 H €€ HeNPEephIBHOCTS.
[TpaxtHueckoe  3aHsTHe 5.  OnpenaeneHHBIHR
uHTerpan. HWHrerpansHas TeopemMa Kowm ans 2
OJIHOCBA3HOH M MHOTrOCBA3HOH obnacteil. @opmyna




Homep Temsl
OUCLIUIINHBI

TemaTHKa MPaKTUYECKHX 3aHATHH (CEMHHApOB)

Tpyno-
€MKOCTb
(4acker)

CpeOHEro 3Ha4YCHHA.

ITpakTuueckoe 3aHATHE 6. IHTErpanpHEIE dhopMyel
npoussoAueix. HuTerpan Komu u MHTErpal Tuma
Ko, ux csoiicTBa. [TpHHIIMIT MaKCHMyMa MOTYJIs.
Teopema JInyBHIIIA.

[TpakTHYecKoe 3aHATHE 7. TpousBoaHas QyHKUHH
KOMILIEKCHOTO fIepEMEHHOT 0.
JnddepenunpyeMocTs GYHKLIH B TOYKE.

I[IpakTuueckoe 3aHatHe 8.  ucdepenuuan.
ITpuMeHeHHe yCIOBHA Kouu-PumaHa
auddepeHIHpYEMOCTH QYHKIHA.

Ilpaktuueckoe  3amatue 9.  Tlomsarue 00
aHATMTHYECKOH (perynsipHoii) (byHKIHH.
apMoHHYECKHE H COINpSIKEHHbIE TapMOHMYECKHE

(YHKIMH.

[IpakTHyeckoe 3aHATHE 10. ITocTpoeHne
aHanuTU4eCKOH QYHKLMH 1O €e BEIeCTBEHHOH HIH
MHUMOH YaCTH.

IlpakTuueckoe 3amsthe 11. Teomerprueckud
CMBICT MOAYNA W AapryMeHTa IPOH3BOJHOH
AHANUTHIECKOH hyHKIHUH. KoundopMHoe
OTOOpaXKEHHH.

[Ipaxtuyeckoe 3anaTne 12, UYucnossie W
¢yHKUNOHATEHBIE PAAbl. P KOMANEKCHBIX YHCEN.
HccnenoBaHye Ha CXOAUMOCTD YHCIIOBBIX PAAOB.

IIpakTuueckoe 3aHsATHe 13. QYHKIMOHANBHBIH PAL.
Haxoxaende obnactH cXOOUMOCTH. PaBHOMepHas
cxomuMocth. Ilpusnaku Koumm u Belepinrpacca
pPaBHOMEPHOH CXOTUMOCTH.

[paktuueckoe 3austHe 14. CremexHoil pam.
Teopema AGens. CTpykTypa 06nacTd CXOAMMOCTH.
Iuddeperuynanciple H HHTErpajbHBIE OIEpalH
HaJl CTENEHHbIM PAAOM.

TIpaxTuueckoe 3aHaATHe 15. Pax Jlopana. Teopema
Jlopana. Psa Jlopana. Psx Teiiopa, Kak YACTHEIH
ciy4aii psja JiopaHa.

ITpakTHYeCKOE 3aHATHE 16. PaznoxeHuss B pAIbl
¢yHKUMil, aHANMTHYECKHX B KpYre W GyHKLHH,
AHANMTHYECKHX B  OKPECTHOCTH  OecKOHe4HO
ynaneHHOH — ToukM.  PasnoxeHus B pslpl
3J1eMeHTApHbIX GYHKUHH.




Homep Tembl
OUCLIAIIIMHBI

TeMaTHKa NPaKTHYECKHX 3aHATHH (ceMHHapoB)

Tpyno-
€MKOCTb
(uachl)

17. Boiuer QyHKUHH
ocoboift  TOYKH
Hcnone3osaHue

IMpakTH4ecKoe 3aHATHE
OTHOCHTENBHO  HM30JINPOBaHHOM
OJHO3HA4yHOT'O XapakTepa.

TeopeMbl KoK O BBIYETAX.

ITpakTuyeckoe 3ansTHe 18. Beraucnenye BeINETOB B
MpaBWIIbHBIX TOYKAX, MOMIOCaX M CYIIECTBEHHO-
0ocOBBIX TOYKax. DBelYMCIEHHE HHTErpalzoB ¢
TIOMOLLBIO C MOMOLIBIO BEIYETOB.

TlpakTHueckoe  3aHATHE 19.  Briuncienue
KOHTYDHBIX WMHTErpanoB. BuIMHCIeHHE HEKOTOPhIX
BEILIECTBEHHBIX  OINpPEAENeHHBIX MHTErpasnos.
Boiunciiene  HeCOOCTBEHHBIX — BEIECTBEHHBIX
HHTETPAJIOB.

Ipaxtuueckoe 3amstue 20. Jlemma Xopaaua.
[loncyer uucia KopHed (QYHKUMM B OONacTH.
JlorapudMHUiIeCKUH BbIYET.

TIpakTuyeckoe 3anatde 21. IToacuer vucna HyJleH
aHanuTHYecKoll Gynkuuu B obmactd. IIpuHnMN
aprymenta. Teopema Pyine.

HUtoro 1o JUCIHMIIITHHE

42

5.5. JIaGopaTopHBI# NPAKTHKYM

JlaGopaTOpHBIil MPaKTHKYM y4eOHBIM IUIAHOM HE MPe/yCMOTPEH.

5.6 CamocToniTeIbHasA paboTa

Howmep
TEMEL
JHUCLIUTLIMHBI

Bupl caMOCcToATeNbHOR paboThi

Tpyno-
E€MKOCTDb
(4ackl)

1. TTouck, ananu3 uHbOpMaLHH | popaboTka
yye6noro matephana [1, 2, 4].

2. TloAroTosxa K MMCEMEHHOH ayIHTOPHOH
pabore [6-9]

1. Tlowuck, aHanu3 HHGOPMAIHH U npopaboTka
yuebuoro marepuana [2, 3, 4].

2. TloaroroBKa K MHCBMEHHOM ayJUTOpHOMH
pabote [6-9]
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1. Tlouck, aHanu3 HH(opMaLKH 1 npopaboTka
yueGroro marepuana [1, 2, 3, 4].
2. TNoaroToBKa K MHCbMEHHOK ayIMTOPHOH
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pabote [6-9]
1. Ilouck, aHanu3 uHGoOpMaIK K MpopaboTka
yueOHOro Matepuana [2, 3, 4].

4 . . 10
2. IloarotroBKka K MUCBMEHHOK ayaHUTOPHO#
paborte [6-9]
Hroro no aucuuniuxe 38
5.7 KypcoBbie paGoThbi
KypcoBrie paboTsl (MpoekThl) Y4eOHEIM MIaHOM He ApeayCMOTPEHEL.
6. YuebHO-MeTOAHYECKOE H HHoOpMaLHOHHOE obecnevenue

AHCUMMITHHBI
a) OcHoBHas JiMTEpaTYypa

1. Byrpos, 5. C. Boiciuas matematuka B 3 T. Tom 3. B 2 ku. Kuura 2.
Pansl. OYHKUHH KOMILIEKCHOTrO nepeMeHHOro: Y4eOHHK aaa
aKagemu4veckoro 6axkanaspuara / 5. C. byrpos, C. M. Hukonsckuil. — 7-e u3z.,
crep. — M. : UsparensctBo IOpaiit, 2018. — 219 c. — (Cepus : bakanasp.
Axanemuueckmii kypc). — ISBN 978-5-9916-8645-7. — Pexum pocrymna:
https://biblio-online.ru/viewer/D35B2C9E-3C75-49B8-B586-AF0D99418FD3/

2. DOipepmad, B. . Teopusn ¢PyHKUHI KOMIIEKCHOr0 NMEepeMEHHOro H
onepauHOHHOe HcuYHcJeHHe: Y4deOHOoe moco0Me AN aKageMHYeCKOro
G6axanaspuara / B. 5. DiigepMad. — 2-e u3a., ucnp. u gon. — M. : U3parenscTeo
IOpaiit, 2018. — 263 c¢. — (Cepus : bakanasp. AkageMuuecknii kypc). — ISBN
978-5-534-05498-9. — Pexum JOCTyma: https://biblio-
online.ru/viewer/ADF3D3E7-1501-4778-B2FB-72D616B0323E/

3. Kype Bbicuiedi maremaTHku. Teopuss ¢YHKOHH KOMIJIEKCHOI
nepeMeHHoi# [OnexTpoHHEIH pecypc] : yue6Hoe mocobue / U.M. Tlerpymko [u
Ip.]). — 3nekrpox. naH. — Cankr-ITletepbypr : Jlans, 2010. — 368 c. — Pexum
noctyna: https://e.lanbook.com/book/526. — 3armn. ¢ skpaHa.

6) JononuutensHas nuTEpaTypa

4. Tlantenees, A.B. Teopus (QYHKUHH KOMNJIEKCHOTO0 MEPEeMEHHOro H
onepalHOHHOE HCYHCJIeHHe B NMpHMepax H 3ajavax [OneKTpoHHBIH pecypc] :
yuebHoe mocobue / A.B. ITanrenees, A.C. AkuMoBa. — DnekTpoH. gaH. — CaHKT-
Iletrepbypr : Jlans, 2015, — 448 c¢. — PexuMm Jocryna:

https://e.lanbook.com/book/67463. — 3arn. ¢ 3kpaHa.

5. IlpuBanoB, HU.. Beeaenne B TeopHw QYHKUHH KOMIJIEKCHOrO
nepemeHHoro [JnekTpoHHsIH pecypc] : yuedbnuk / U.U. ITpusanos. — DnexTpoH.
naH. — Cankr-TlerepOypr : Jlans, 2009. — 432 c¢. — Pexum goctyna:
https://e.lanbook.com/book/322. — 3arn. ¢ 3xpaHa.
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B) IMepeueHb pecypcoB HH(OPMALHOHHO-TENEKOMMYHHKALIHOHHOH CETH
«HHTepHET™:!
5. Kpatknii kypce Jaexuuii no aucuunaune «Teopusa ¢yHkuuii

KOMILJIEKCHOT0 mnepeMeHHOro» [DnexTpoHHEIA pecypc]. — Pexum poctyma:
http://osinavi.ru/my/TFKP.php - 3arn. ¢ akpaHa (nata obpamenus: 16.01.2018).

r) mnporpaMmHoe obecnedeHue  (IHLEH3HOHHOe), 6asbl  HaHHBIX,
HH(OPMALIHOHHO-CPAaBOYHbIE H TOUCKOBBIE CHCTEMBIL

6. EnHHOoe 0KHO A0CTYNa K 00pa3oBaTe bHbIM pecypeam [ONeKTpOHHbIH
pecypc]. — Pexxum aoctyna: http://window.edu.ru, ceobonnsiii (nata odpauieHus:
16.01.2018).

7. JIeKTpOHHO-OHGIHOTeYHAn CHCTeMa H3gaTeabeTBa «HOpaim»
[OnexTponnslii pecypc] — Pexum gocTyna: https:/biblio-online.ru, cBoGoHblH
(nata ob6pamenus: 16.01.2018).

8. INeKTPOHHO-GUGAHOTEYHAd CcHeTeMa M3jaTelbeTBa  «JlaHb»
[OnexTpoHHblii pecypc] — Pexum noctyna: http://e.lanbook.com/, cBoGoambii
(nata obpamesus: 16.01.2018).

9. Scilab [[Iporpammuoe o6ecneueHne] — Pexum gocryna:
https://www.scilab.org/ - ceoboauslii (mara o6pamenus: 16.01.2018).

7 MaTepHanbHO-TeXHHYecKOe ofecneyeHHe AHCUHTIIHHDI

Komnetotepusie kiaccel Kadeapst Ne 8 (ayn.: 800, 801, 803, 804) c
aoctynoM B HTepHeT, IepeHOCHOH NPOEKTOP.

MH}pOpMalMOHHO-CIIPABOYHEIE M MaTepHaibHble pecypcel OHOIHOTEKH
CIIeT'Y A,

JTnuen3uoHHOE nporpaMmHoe obecneyenne: Microsoft Office, Scilab.

8 O6pa3zoBaTtenbHbie H HHPOPMANHOHHBbIE TEXHOIOTHH

JucuumnuHa  «Teopus  QyHKUMA ~ KOMIUIEKCHOTO — MEPEMEHHOro»
mpeAriosaraeT HMCMONb30BaHHE CHERYIOIMX 00pa3oBaTeNbHBIX —TEXHOJOTHIM:
BXOIHOH KOHTPOJIb, JIEKLIUH, TIPAKTHYECKHE 3aHATHS M CaMOCTOATeNbHas paboTa
CTYACHTA.

BxomHo#i KOHTpois NPOBOAMTCA MpeNnojaBaTelieM B Hadalne H3yueHHs
OUCIMILIHHEL € LEeAbI0 KOppeKLMH I[pollecca YCBOEHHMA  CTyJeHTaMH
IunaKTHYeckux eauHul. OH OCYILIECTBIAETCA MO BONpocaM M3 obecrnedrBaroinX
JUCLIHILTHH (1. 2).

Jlexuns kak obpasoBarenbHas TEXHONOTHA NpercTaBiisieT coboi ycTHOe,
CHCTEMAaTHYeCKH IMOoCcnefoBaTellbHOE M3JI0KEHHe TpefnojaBateneM YyueGHOro
MaTepudana C LeNbl0 OpraHW3alMH  leNeHaNpaBleHHOH I03HABaTeNbHOH
JIEATENBEHOCTH 00YyYalonMxcs [0 OBNANCHUIO 3HAHHUAMHM, YMEHMAMH M HaBbIKaMH
YMTAeMOH AMCUMIUIMHEL. B JNeKUWH [enaercA aKUEHT Ha peajl3alMio INIaBHBIX




MAei M HanpaBneHWii B M3YHYEHHH JAMCLMIUINHBI, [JaeTcs YCTaHOBKa Ha
MOCIEAYIOLLYIO CRMOCTOATENEHYIO paboTy.

[IpakTuueckoe 3aHATHe obecreyuBaeT CBA3b TEOPUM M IIPaKTHKH,
copelicTByer BbhipaboTke y oOydalommxcs yMeHHii U HaBBIKOB NPHMEHEHHSA
3HAHWI, NOJyYeHHBIX Ha JIEKUHH M B XOAE CaMOCTOATENBHOH paboThL
[TpakTH4eckKe 3aHATHA Kak 00pa3oBaTenbHas TEXHONOTHS IOMOraloT CTYIEHTaM
CHCTEMATH3UPOBATH, 3aKPENHUTh U YIIyOUTH 3HAHHS TEOPETHYECKOTO XapaKTepa.

CamocrosaTensHag pafora CTyJeHTa MNposBAfAETCs B CHCTeMaTU3alUH,
IIaHHPOBaHHH, KOHTpPOJE M PEeryJiMpoOBaHUH ero ydebHo-npodeccHOHATbHOMH
JEATENBHOCTH, a Talkoke COOCTBEHHBIE MMO3HABATENbHO-MBICIHTEIbHBIE JEHCTBHA
0e3 HemocpeACTBEHHOI NMOMOIIH K PYKOBOJCTBA CO CTOPOHBI NpenojaBaTels.
CamocTosTensHas pafoTa noapasyMmMeBaeT BBIIONIHEHHE CTYJEHTOM IIOHCKa,
aHanu3a uH$popMauK, npopaboTKy Ha 3TOit OCHOBe y4eGHOro MaTrepuaa, a Takxe
MOJFOTOBKY K MHCbMEHHBIM ay AMTOPHBIM paboTaM U KypcoBoil paborte.

B pamkax wusy4eHus HOUCLHUIUTHHEL «Teopus (QYHKIMA KOMIUJIEKCHOIO
NEpEeMEHHOTO» IpeAnonaraeTcs HCIONb30BaTh B KauecTBe HH(OPMAaLHOHHBIX
TexHonmornit cpexmy Microsoft Office, maker NpHKIaAHBIX MaTeMaTHYECKHX
nporpamm Scilab.

9. ®oHA OLEHOYHLIX CPEACTB AJS NpPOBedeHHSA TeKYLUero KOHTPOoas
yCcneBaeMOCTH H MNPOMEXKYTOYHOH aTTrecTalHH N0 HTOraM OCBOEHHH
JAHCIHHITHHDBI

@®oHA OLEHOYHBIX CPeACTB AUCUMIUIHMHBI «Teopus ¢YHKUMH KOMIUIEKCHOrO
NIepeMEHHOro» NpeACTaBseT coDOi KOMIUIEKC METORMYECKHX H KOHTPONBHBIX
H3MEPHUTEIbHBIX MaTepHaioB, MpeRHa3HAYeHHBIX MANA ONpeAeNieHHs KauyecTBa
pe3ynpTaToB  o0y4eHHs U YpoBHA  COOPMHUPOBAHHOCTH  KOMITETEHLHMI
ofyvaloluxcs B XOJe OCBOEHHA MAaHHOM MAWCHMIUIMHEL. B CcBoO ouepens,
3ajja4aMH HCIION530BaHUA (OHJA OLUEHOYHbIX CPEACTR ABJIOTCS OCYILECTBIEHHE
KaK TeKyllero KOHTpOJii YCHEBaeéMOCTH CTYAEHTOB, TaK H NPOMEXYTOUYHOI
arTectaldd B popMe IK3aMeHa.

@®oHN OLCHOYHBIX CPEACTB OUCLHUILTHHB! «Teopus QYHKUMH KOMILIEKCHOTo
nepeMeHHOTo» JUIS TEKYHIero KOHTPOJIS YCIEBAaEMOCTH BKIIIOYAET MHCEMEHHYO
ayIUTOPHYIO paboTy.

[TuceMeHHas ayauTopHas paboTa npenHa3zHauyeHa JUIA MPOBEPKH YMEHHH H
HaBbIKOB PUMEHSITh OJyUEHHbIE 3HAHUs 1)1 peIueHus MpakTHYECKHX 3aaad.

[TpomexcyTouHag aTTecTalllsA MO UTOraM OCBOSHHA AWCLUIUIHHBI IPOBOAMTCS
B BHJIE DK3aM€eHa B 5 ceMecTpe. DTOT BHA TIPOMEXYTOYHOH aTTeCTallHH [103BOJISET
OLIEHUTh YPOBEHb OCBOCHMSA CTYJEHTOM KOMIIETEHLHMIH 3a Bech MepHOA H3YyHEeHHS
OUCLMIKMHEL. JK3aMeH MpeAnoiaraeT YCTHblE OTBETHl Ha 2 TEOPETHHECKHX




BOIIpOCa U3 MEPEeYHs BOIPOCOB, BEIHECEHHBIX Ha IPOMEXYTOYHYHO aTTCCTALIUIO, &
TaK)K€ PENIEHHUE 3a0aYH.

9.1. banabHO-pefiTHHrOBasi CHCTEeMa OLEHKH TEKYIIEro KOHTPOJs
ycneBaeMOCTH H 3HAHHH H AIPOMEKYTOYHOH aTTeCTAUHH CTY/IeHTOB

Konuuecteo Hannos Cpox
Tema/Bun y1eOHBIX 3aHATHI KOHTpOIA
(OLEHOYHBIX 3aJaHHiT), TO3BOJIAIOLHMX — MAKCH- (nopsaxosblii | ITpu-
CTYZEHTY NPOJEMOHCTPHPOBATE vansHoe | MansHoe HOMep Meya-
JOCTUIHYTEIH ypoBeHb aauerHe | sHavenye HeJeNy ¢ HHE
c(hOopMHPOBAHHOCTH KOMIIETEHLIHH Hayana
ceMecTpa)
KonTakTnas paGora
Aydumopnuie 3auamus
Jlexkuus Nel (Tema 1) 1,5 2 1
[paxriueckoe 3anaTue Nel (Tema 1) 1,5 2 1
[Tpaktyeckoe 3anstue Ne2 (Tema 1) 1,5 2 1
Jlekuns Ne2 (Tema 1) 1,5 2 2
ITpakTHyeckoe 3anaTue Ne3 (Tema 1) 1,5 2 2
Jlekuus Ne3 (Tema 1) 1,5 2 3
[TpaxTHyeckoe 3ansaTue Ned (Tema 1) 1,5 2 3
[TpaxTHyeckoe 3ansTue Ne5 (Tema 1) 1,5 2 3
Jlexuns Ned (Tema 1) 1 2 4
ITpakTHueckoe 3aHsTHe Neb (Tema 1) 1 2 4
Jlekuust N5 (Tema 2) 1,5 2 5
ITpakTHueckoe 3anaTHe No7 (Tema 2) 1 2 5
ITpakTHueckoe 3ansTHe No§ (Tema 2) 1 2 5
Jlexnus No6 (Tema 2) 1,5 2 6
IpakTHyeckoe 3anaTHE N9 (Tema 2) 1 2 6
Jlexuna Ne7 (Tema 2) 1,5 2 7
ITpakTueckoe 3anATHe Nel0 (Tema 2) 1 2 7
IMpakTueckoe 3ansaTHe Nell (Tema 2) 1 2 7
Jlexuus Ne§ (Tema 3) 1,5 2 8
IpakTyeckoe 3aHsaTHe Nel2 (Tema 3) 1 2 8
ITpakTHueckoe 3aHaTHe Nel3 (Tema 3) 1 2 9
Jlekuus Ne9 (Tema 3) 1,5 2 9
[MpakrHueckoe 3ausaTre Nel4 (Tema 3) 1 2 9
Jlekuns Nel0 (Tema 3) 1,5 2 10
[TpakTueckoe 3anaTre Nel5 (Tema 3) 1 2 10
Jlekuug Nell (Tema 3) 1,5 2 11
ITpaxTHueckoe 3ansTie Nel6 (Tema 3) 1 2 11
Jlekuus Nel2 (Tema 4) 1,5 2 11
ITpaxtyeckoe 3ausaTue Nel7 (Tema 4) 1 2 12
[pakTueckoe 3ansTHe Nel8 (Tema 4) 1 2 12
Jlekuus Nel3 (Tema 4) 1,5 2 13
IMpakTueckoe 3ansTre Nel9 (Tema 4) 1 2 13
IMpakTHueckoe 3aHsTHe No20 (Tema 4) 1,5 2 13
Jlekuns Nel4 (Tema 4) 1.5 2 14
[TpakTiueckoe 3ausTie Ne21 (Tema 4) 1,5 2 14




Konuuectso Hannop Cpok
Tema/pu yueOHEBIX 3aHATHIA KOHTPOJA
OLIEHOYHBIX 33JIaHHU{1), NO3BOJBTOLIMX nopankosstii | I1pu-
( CTYHeHTY nponemo)l;crpupona'n, - | wacen- | I:1omep Meliia-
JOCTHTHYTBI YPOBEHB MaIIBHOE | MAibHOS HElIEeNH ¢ HHE
- 3HayeHue | 3HaueHue
c(OpMHPOBaHHOCTH KOMIIETEHLIH Hayana
CEMECTpa)
Hroro o obA3aTEeNLHBIM BHAAM 45 70
3aHATHIT
IK3aMeH 15 30
Hroro no aucuunaune 60 100
IIpemuanonoie 6udbt deamenbHocmu
(0118 yvema npu onpedeitenuu
pelimunaa)
Hayunple nyOnukauny no teMam 10
JHCLMILIHHEI
Yuactie B KOH(EPESHILAX 110 TEMaM 10
JUCLHILTHHBI
Htoro nonoAHKTENBHO NPeMHATBHBIX 20
Hawios
Bceero no gucuunAnHe a8 peliTHATa 120
IlepeBoa Hannop 6a/ILHO-PEHTHHIOBOMH CHCTEMBI B OUCHKY
Nno «aKajeMHIecKoi» WKaze
Koanyectno o .
6108 o EPC LeHKa (M0 «aKafgeMHYecKoiD» mKane)
90 u 6onee 5 = «OTAHYHO»
75+89 4 — @xopouioy
60+74 3 — «yAOBACTBOPHTCHALHON
Mesree 60 2 — «HEeYIOBNETBOPHTEILHOY
9.2 MeTroau4yeckHe peKOMeHJALMH [0 MNPOBEJCHHIO TMPpOoUeAypbI

OLleHHBAHHA 3HAHHIL, YMeHMil H HABBIKOB H (HJH) ONBITA AeATEJbLHOCTH,
XapaKTepH3YIOLIHX 3Tanbl (POPMHPOBAHHA KOMNeTeHIMI

HOCSII.ICHHC CTYAEHTOM JIEKIIHOHHOIO 3aHATHA <€ BEACHHEM KOHCIIEKTa
OLIEHHUBACTCA B 1,5 O6amnoB. AKTHBHOE Y4acTHC B OGCY)KIICHPIPI BOIIPOCOB B XOJIE

nekumuy — no 0,5 6annos.
[TocemeHne NpaKTHYECKOro 3aHATUA C BeZIEeHHEM KOHCIIEKTa OLleHHBaeTcs B 1-
1,5 6anna. ITuceMmennas ayuropsas pabora [ ot 0,1 mo 0,5 6amos.

9.4 KouTponbHble 3aiaHHf [AJsi NpPOBeJeHHA BXOQHOI0 KOHTpPOJAA
OCTATOYHBIX 3HAHHI M0 0GecneyHBAINHM JHCHHNTHHAM

1. Marpuusl. Tepmunonorus. O6o3nauenus. Ilpumepsl.

2. Onepauuu HaJ MaTpULIAMH: CJIOKEHHE; MATPHL, YMHOXXeHHe MaTpHLbI
Ha 4YHCJO, NMPOHM3BEACHHE MaTpHl. DJIEMEHTapHble INpeoOpa3oBaHHe MATPHIEL.
IIpumepsi.




3. Tlonsatue onpenenutensa. PaznoxeHue ompenenuTens No MpoH3BOJIBHOM
CTpoke H mpou3BoAsHOMY cronbiy. CBoilicTBa ompenejuTens: JIHHEHHOCTS,
aHTUCHMMETPUYHOCTh, TPAHCIMIOHHMPOBAHME  OIpENEeNnuTeNs,  OIpedeNHTeNb
NPOU3BEAEHUA MATPHLL.

4. Tlonatue obpaTHoii Marpuusl. Kputepui cyuectBoBaHHsa oOpatHO#
MaTpHIIBI K JaHHOH MaTpuiue. Meron XopaaHa HaxoxaeHHs 0OpaTHOH MaTpHIIkL.
Teopema o 6a3ucHOM MHHOpE.

5. TlousTue paHra MaTpuubl. DJeMeHTapHble NpeoOpa3zoBaHHUsi U paHr
MaTpuubl. BerayciaeHne paira MaTpuuel. [IpuMepsl.

6. IloHarue cucTeMbl JTHHEHHBIX ypaBHeHHH. TepMuHonorus. IIpumepsl.
10. Teopema Kponexepa-Kanennu ¢ qoka3aTensCTBOM.

7. OKBHBANCHTHBIe JHHEHHBIE CHCTEMBl. OKBHBAJIEHTHOCTH JIMHEHHBIX
CHCTEM H 3JieMeHTapHbIe ITpeobpa3oBaHusl.

8. Meroa Naycca pelneHue THHEHHBIX CHCTEM YpaBHEHHH.

9. OgHoponHble .NHHeiHble cHcTeMbl. @yHAaMeHTaibHAas CHCTEMa
pewieHuii. BrelpaxceHue ofiero pemeHHs 4epe3 (PyHIAMEHTaNbHYIO CHCTEMY
peLLeHHA.

10. KoopauHatbl M KOMIOHEHTHl BekTopa. JIMHeHHEBle omepauHy Hap
BEKTOpaMH B koopauHaTtax (¢opmyinsl ¢ BeiBoAoM). [Ipumepst.

11. Tpoexuus Bektopa Ha ock. CBOICTBO CyMMBI NPOEKIHII U BhIpaXKEHHE
MPOEKLIMH Yepe3 JUTHHY BEKTOpa U KOCHHYC yria.

12. CkanspHoe npoussefieHHe BeKTOpoB. IIpumepni. JInHelHsle CBOMCTBa
CKalIsIpHOTO IMpOM3BeAeHHA. BhipaxkeHHe CKalspHOro MPOU3BEACHHA 4Yepe3
KOOpAHHATEHI.

13. Hanpaensiompe KOCHHychbl BekTopa. Hanpapisiomge KOCHHYCHI
€AUHUYHOTO BEKTOpa.

14. BexkTopHOe mnpoH3BEeAEHHE: olpeaeneHHe H cBoiicTBa. IInomane
napanienorpaMMa 4 TpeyronbHHKa. BeipaxkeHHe BeKTOpHOTO IPOU3BeIeHHs Yepes
KOOpJHHATHL.

15. CwmelnanHoe npou3sBeaeHue BekTopoB. O0BeM napainenenumnesa.

16. IlonaTue HeonpeAeneHHOro HHTerpaia.

17. 3ameHa nmepeMeHHBIX.

18. HuTerpupoBaHHe MO YaCTAM.

19. Tabnuua uHTErpanos.

20. PasnoxeHue mnpaBuIbHOH ApoOHO-pallHOHANBHOR (GYHKUHH B CYMMY
npocTeix apobeii. Metop HeonpeaeneHHbIX KOG HULIHEHTOB.

21. HHrerpuposanue npoctsix apobeii I-I1I Buaos.

22. Meron OcTtporpaackoro.

23. VYHuBepcalibHas TPUTOHOMETpHUUEcKas MO0JCTAHOBKaA.

_———




24. TpuroHoMeTpHUYecKHe NOACTAHOBKH B YaCTHBIX CITyHasX.

25. PanuoHanuzauus ApoOHO-THHEHHOH HpPallMOHAIBHOCTH.

26. TloacraHoBku Dinepa.

27. TlousTHe onpeneleHHOro UHTErpana.

28. KpuTtepuii cylmecTBOBaHNSA ONpPENEIEHHOI0 HHTErpaa.

29. HHTerpupyeMOCTh MOHOTOHHOH 1 HemnpepbIBHOH (yHKIIMH.

30. CgoiicTsa onpeneneHHOro HHTerpana.

31. Teopema 0 cpefiHeM s ONpeAENCHHOr0 HHTerpaa.

32. HnTterpan ¢ nepeMEHHEIM BEPXHUM TPEACTOM.

33. dopmyna HotoroHa-JlelbHuna (ABoHHas NOLCTaHOBKA).

34. VuTerpupoBaHKe MO YACTAM, 32aMeHa NepeMeHHOH.

35. TeoMeTpHyecKoe NpHIOKeHHe ONPENENEeHHOro HHTerpana.

36. WurepnonupoBande MonuHOMaMu. IHTeprnosilHOHHAsA dbopMmyna
Jlarpanxa.

37. TlorpemHOCTh HHTEPIOIALUOHHOTO NONIHHOMA.

38. HuTepmonupoBaHHE C KpaTHBIMH Y3/IaMH. INonuHOMBI IPMHTA.

39. HHTeprnonupoBaHHe CHakHAMH.

40. KsanparypHele (opMyasl NpAMOYTOJIBHHKOB, Tpaneiuil ¥ CuMIICOHA.
CxonumocTb. OCTaTOYHBIC YTICHBI.

41. AnocTepvopHas OLEHKA TOTPelIHOCTH W TIOBBIICHHE TOXHOCTH
KBapaTypHBIX GOpMY MO pe3yN5TATaM PacyeToB C Pa3HBIMH IIaraMH.

42. Keagparypusie popmynsl I'aycca.

43. PemieHHe CHCTeM JMHEHHBIX anrebpaM4eckuX YpaBHEHMH METOAOM
["aycca.

44. PelleHMe CHCTEM JIMHEHHBIX  anrebpaudecKHx ypaBHeHHH €
TpexMaroHaNbHOR MaTpHLled METOAOM NPOTOHKH.

45. QG6YcnoBIEHHOCTh CHCTEM NMHEHHbIX anrebpanyecKux ypaBHEHHH.

46. Kauouuueckad ¢opMa OJHOLIArOBRIX HTEPalMOHHBIX ~ METOAOB.
JlocTaTo4YHOE YCIROBHE CXOIUMOCTH.

47. Meron NpocTOH HTEpaLHH.

48. Metoan! 3eiifens H BepXHel penakcanuH.

49. CetouHble GYHKLHH B CETOUHBIE HOPMBEL.

50. PasHOCTHas anpoKCMMauus NpPOH3BOAHBIX. IIpHMepsl pPasHOCTHBIX
ypaBHEHHH.

51. PasHocTHas AampoOKCHMalds Kpaesod  3ajadd 1A NHHEHHOTO
auddepeHUHAIEHOrO YpaBHeH s BTOPOro nopsaaka.

9.5 Onucanne NoKazaTeeil B KPHTepHes OLEHHBAHUA KOMNETEHUHH Ha
pas/HYHBIX 5Tanax HX (popMHPOBAHHS, OMUCAHHE IIKAJI OUEHHBAHHI

——




KpuTtepuii

Jransl
tbopMHpOBaHUs

IToxazarens

Tomosrocme k camocmosmensroi pabome (OITK-1)

3HaTh: | y1an - IepeYKciseT CBOMHCTBa
- OCHOBHBIE [OJIOKEHHS TEOPHH dOpMApOBAHAS GyHKUHE — KOMILIEKCHOIO
GYHKIHI KOMIITIEKCHOTO PMHP fIepeMEHHOTO;
nepeMeHHOTO U ONEPallHOHHOTO - npuUMeHseT  [paBHJIa
CUHCIIEHHS; auddepeHIpoBaHHS H
HHTErPHPOBaHHA HKUHH
2 3Tan FPHP Gynxn
KOMILJIEKCHOT'O
¢opmupoBaHms
MEPEMEHHOTr0 NPH pelleHHdH
Hay4YHO-MCCIEOBATENBCKUX
H NPUKIAAHBIX 33[a4;
YMeTh: - pemaeT 3ajayd Ha
- BpIOHMpaTh NoOAXOAALUMH MeTon | s1am BEIYHCIIEHHE  MHTErpaioB
ONMEpAaLMOHHOTO MCYMCIIEHHS K OpMAPOBAHHS IpH TOMOIIH BHYETOB, HA
PELIEHHUI0 KOHKPETHOH Hay4dHO- PMHP pasiioxkeHHe QYHKUHMH B
HCCNIENOBATENBECKON HIH panel Teinopa u Jlopana;
MpHKJIaJHOH 3aauH; - HCIONB3YeT  METOABI
TEOpUH HKUW
2 atan P by
KOMILIEKCHOTO
¢dbopmMupoBaHHs
NepPEeMEHHOTO Ul peLUeHHA
3aJ1a4 pa3nyyHOro BUAA;
Bnapers: - BBIMOJHAET OCHOBHBIE
1 atan
-  CTaHAapTHEIMH  METOJaMH anreOpaudeckue orepanyH
. thopMUpoBaHHS
TEOPHH (YHKIMH KOMITJIEKCHOTO € KOMIUIEKCHBIMH YHCJIaMH;
HeEpeMeHHOr0 W HaBBIKAMH HX - OCYUIECTBNAET IPOBEPKY
NpHMEHEHNS, 2 3Tan Ha ycnosua Komn-Pumana,
¢GbopMHpOBaHUA | TapMOHHYHOCTD H
CONPSHKEHHOCTD.

CnocobHocmb 86IA6UME ECIECTEEHHOHAYYHYIO CYUHOCMb NPOBAEM, B03HUKAIOUUX
g x00e npogheccuoHansHoll desMeNTbHOCMU, 20MOBHOCMBIO UCNONL306ANMb ONAL UX
pewtenus coomeemcmayiowuti ecmecmeenronayynstii annapam (I1K-9)

3HaTh:

- TIOC/IEeNOBATENHOCTH W Psbl
aHanuTHUeckuX  GyHKUHH B
obrnacTh, TEOpeMY
EIMHCTBEHHOCTH M MPHHIHN

MaKCHMYMa MOOYJIS;

- Ha3bIBaeT MPHHLUIT
aprymenTra, otobpaxxeHHs
1 aTan pry ’ P
OCPEeACTBOM
thopMHpOBaHHUSA .
aHaNMTHYeCKUX (YHKIHH,
panel Tefinopa u Jlopana;
2 3Tan - BBEIUCHAET
($hOpMHpPOBaHHUs | H30JIHPOBAHHEIE ocobOkle




Oranel

Kpurepuii Ilokazarens
thopMHpOBaHHA
TOUKH OJHO3HaYHOIoO
XapakTepa, BEIYETEI;
VYmers: - [epe4yucnseT  MeTOJBI
- HCCNeA0BaTh byHKUUH 1 sTam MUHTErpUpOBaHHA H
KOMIUIEKCHOIO [epeMEHHOro Ha O nugpepeHIIHPOBaHUSA
HeNpepEIBHOCTE 14 (YHKIMH KOMITIEKCHOIO
aHAJTNTHYHOCTB, BBIYHCIIATE NIEpEMEHHOT0
NPOHM3BOJHBEIE OT KOMILIEKCHBIX - ¢bopMynIHpOBATE H
GYHKIHI; aHaJIN3HUPOBAaTh
MaTeMaTH4YecKHe MOJENH C
2 3Tan
HCNONb30BaHHEM METOIOB
thopMHpOBaHHi o
TEOPHH dbyHKIHit
KOMILIEKCHOTO
NIepEMEHHOIO;
BnageTts: - omnpefenser 3HA4YCHHA U
- NpeacTaRIeHUAMH o 1 sTan NPOH3BOAHEIE
NpPUMEHEHHH OCHOBHBIX MOHATHI | (pOPMUPOBaHHA | KOMINEKCHO3HAYHBIX
M METOAOB TeopHH (yHKUHit (bYyHKLMIA;
KOMIUIEKCHOTO MEPEeMEHHOro i - CTPOUT no
peLleHHs MPUKJIAAHBIX U HAYYHO- AHATHTUYECKHM
HCCNeNOBaTeNIbCKUX 3a7aY; 2 3tan BBIPAKEHHAM
(¢OpMHpOBaHHSA | COOTBETCTBYIOLIHE 00JacTH
Ha KOMILJIEKCHOIH
IUIOCKOCTH.

Chnocobrocme camMocmosamensHo usyiams Hogble pazoensl (PYHOaMEHMAanbHbIX

nayk (I1K-12)
3HaTh! - BIIaJieeT TEXHHUKOI
- OCHOBHBIE MeTOo.Bl 1 3Tan BBIYHCIECHHS  WHTErpanoB
KOMIUIEKCHOTO aHalIK3a, 4acTo | (OpMHUpOBaHHA | [0 3aMKHYTHEIM KOHTYpaM ¢
HCIIONb3yeMBIE B Hay4HO- NOMOLIBIO TEOPHH BHIYETOB;
HCCIIE/IOBATENBCKHX 3aJa4ax; - TOpHUMEHSET  TEOPHIO
9 oran BBIYETOB K KOHKPETHBIM
Hay4HO-
¢opMHpOBaHHS
HCCNEeNO0BATENBCKHM
3a/1a4am;
YMerts: 1 3Tan - MEpeYHCNAET BapHaHThI
- OmpefenATh  BO3MOXHOCTH | (POPMUPOBaHHA | ONTHMANBHBIX METOIOB
NpUMEHEHUS TEOPETHYECKHUX pelieHHss ¢ [OMOILEIO
MOJNIOXKEHUH H METOAOB TEOpUH TEOPHH G yHKLUMH
byHKUMHA KOMILIEKCHOTO KOMITIEKCHOT'O




. DTansl
Kpurepui [Tokasarens
¢ropMHUpOBaHHs
nepeMeHHOro I MOCTaHOBKH H TIepeMEHHOro;
pelieHHs KOHKpeTHBIX Hay4Ho- 2 sTan - aHanM3HpyeT BXOJHEIE
HCCIIEAOBATENBCKHX 3a1aY; dbopMHpOBaHUs | JaHHbIE Ui AanbHeiilero
BEIOOpa HauboJee
ONTHMANIEHOrO MeToaa
peLeHHs Hay4HO-
HUCCeA0BaTeNIbCKOH 3aga4m;
Bnapers: 1 3Tan - H3BJIeKaeT HHGOPMALHIO,
- HaBbIKaMH paboTEl ¢ HayuHoH | ¢opMHpOBaHHA | HEOOXOAHUMYIO s
JIUTEPaTypoOil W H3BAEYEHHUS U3 JIOTHYECKH NpaBUILHOM
He€ OAHHEBIX, HEOOXOOUMBIX IIs (OpMyJNHpPOBKH  peLIeHUA
MIOCTAHOBKA W JanbHelero 3a/1ay4yu;
pelleHus 3a8a4u; 2 aran - apryMeHTHpyeT BhIOOp
dopMupoBaHHA | MeTOJa A1 pEIleHHA
KOHKPETHOI Hay4HO-
HccleIoBaTenkCKOM 3a1a4y;

XapaKTepHCTHKH 1IKajbl OLIEHHBAHUA [IPUBEIEHBI HUXKE.

1. MakcuManpHOe KONMH4eCTBO OaioB 3a 3k3aMeH — 30. MuHHUMaibHOE
KOoNH4ecTBO OaruioB 3a 3x3aMeH — 15 dannos.

2. Ilpu nabope MeHee 15 ©OannoB — 53Kk3aMeH HE CJaH M0 MpHYHHE
HEIOCTATOUYHOIO YPOBHS 3HaHHIA.

3. Ox3aMeHallHOHHad OLleHKa BBICTABIAETCA KaK CymMMa HabpaHHBIX Oanios
33 OTBETHI Ha BOMPOCHI OHNeTa U 3a pellieHHe 3a1a4H.

4. OrTBeTHl Ha BOMpPOCH OHJIETa OLIEHUBAKOTCA CIEAYIOLIHM o0pa3oM:

— 1 6ann: OTCYTCTBHE NPOJEMOHCTPUPOBAHHEIX 3HAHWHM H KOMIIETEHLIHH B
paMKax o0pa3zoBaTeNbHOrO CTaHAapTa (HeT OTBETa Ha BOMPOC) WUIHM OTKa3 OT
OTBETa;

— 2 banna: HeT yAOBJIETBOPUTENBHOINO OTBETA HAa BONPOC, JEMOHCTpaLHs
¢parMeHTapHbIX 3HaHHH B paMkax o00pa30BaTENBHOr0 CTaHAApTa, HE3HAaHHE
JIEKLIMOHHOTO MaTepuana;

- 3 6anrna: HeT YHOBINETBOPHTENBHOIO OTBETa Ha BOMNPOC, MHOIO
HaBOJAIIMX BOTIPOCOB, OTCYTCTBHE OTBETOB MO OCHOBHBIM MOJIOXKEHHAM BOIIPOCa,
He3HaHHe JICKLHOHHOI0 MaTepHana;

— 4 banna: OTBET YHOBJIETBOPHTENBHBIH, OLEHUBAETCA KaK MHHHMAJIBHO
HeoOXOAUMEIe 3HaHHs MO BOMPOCY, NPH 3TOM CTYAEHTOM IPOAEMOHCTPHPOBAHO
X0Ts OBl MUHHMAJIBHOE 3HAHHE BCEX Pa3/ieNioB BONpOCa B NpeAeax JEKIHOHHOTO
Mmartepyana. ITpy 3TOM CTYIAEHTOM [E€MOHCTpUpPYETCs AOCTaTO4HBIH 00beM 3HAHUH

B paMkax 00pa30BaTe/IbHOr0 CTaHIapTa;
— 5 6annoe: oTBeT yOOBIETBOPHTENBHEIN, JOCTaTO4HEIE 3HAHUA B obbeMe
yyeOHOH nporpaMMsl, OPHEHTHPOBaHHBIE Ha BOCMPOH3BEJEHHE; HCHOJNB30BaHHE




Hay4HOH (TEXHHYECKOH) TEPMUHONOIHH, CTHIHCTHIECKH IPaMOTHOE, JIOTHIECKH
NpaBIITbHOE H3NOXEHHE OTBETa Ha BONPOCH], YMEHUE AeNaTh BLIBOABL,

— 6 6awos: OTBeT YAOBICTBOPHTENBHBIH, CTYNEHT  JOCTaTOYHO
OpUieHTHpYeTCs B OCHOBHBIX aCNeKTaX BOMpOCA, AEMOHCTPUPYET [MOJHEIC H
CHCTEMAaTH3HPOBaHHble 3HaHHA B 00beMe y1eOHOH NporpaMMEL,

— 7 6aaroce: OTBET Xopoummii (JocTaTOYHOE 3HAHHE MaTepuana), HO

TpeboBaNkCh HaBOJALIHE BOIIPOCHI, CTYIEHT JeMOHCTPUPYET
CHCTEeMaTH3HpPOBaHHBIE, MTyOOKHE U MOJIHEIE 3HAHUA IO BCEM pasienaM yuebHoM
NpOrpaMMel;

— 8 6annos: OTBET XOpOLIHi, OTBETOM AOCTAaTOYHO OXBAY€HBI BCC PA3/ICIIbI
BOTpOca, eNMHMYHBIE  HABOAAIlHME  BOMPOCH;  CTYACHT  AEMOHCTPUPYET
CI0COBHOCTD CAMOCTOATENBHO pellaTh CHOXKHBlE NpoGnembl B paMkax y4eOHOH
NpOrpaMMBl;

— 9 fannoe: CHCTEMAaTH3UpPOBaHHbIE, MTyOOKHE M MOJIHEIE 3HAHHA 1O BCEM
pasnenaM yueGHOH NpOrpaMMBbl; CTYJEHT AEMOHCTPUDYET CMocoOHOCTh
CAMOCTOSTENBHO W TBOPYECKH PELIATh CIIOXHBIE NPobiIeMel B HecTaHAApTHOH
CHTYalMH B paMKaX y4eGHOMH NporpaMMel;

— 10 6anroe: OTBET HA BONpOC TONHBIH, He OBUIO HEOOXOAMMOCTH B
NOTIONHHTENBHEIX ~ (HABONAIUMX  BOMpOCax);  CTYAEHT  ACMOHCTPHpYET
CHCTEMATH3UPOBaHHbIe, TTyOOKHE H MONHBIe 3HAHUA [0 BCEM pas/ieNiaM yuebHOM
NpOrpaMMbl, 8 TAKXKe 10 OCHOBHBIM BOIIPOCAM, BEIXONALIMM 32 €€ NPEACIEL.

5. PeleHue 3a0a4H OLEHHBAETCA CEAYIOIMM 00pa3oM:

— 10 6amnos: 3amauue BhemonHeHo Ha 91-100 %, peluenne ¥ OTBET
aKKypaTHO OGOpPMIeHSl, BEIBOABl OOOCHOBAHEI, IaHA NpaBWIbEHAA W IOMHAA
MHTEpTpETaLUs BHIBOLOB, CTYAEHT apryMEHTHPOBAHO 060CHOBBIBaET CBOIO TOYKY
3penHsi, yBepEHHO H NIPABKIIBHO OTBEYaeT Ha BOIMPOCHI NIPENO/ABATENS,

— 9 6annoe: 3ananue BhimonHeHo Ha 86-90 %, peiieHne ¥ OTBET aKKypaTHO
o(hopMieHsl, BEIBOAE! 00OCHOBAHBI, JaHa MpaBHNBHAS U NONHA’ HHTEPIPETAIHA
BEIBOJIOB, CTYJEHT AapryMEeHTHDOBaHO OOOCHOBBIBAET CBOWO TOHKY 3peHHd,
paBHJIbHO OTBEYaeT Ha BONPOCHI IIPENOAABATENA,

_ 8 bamnos: 3amaHKe BHIMONHEHO Ha 81-85 %, X0/l pemeHus NpaBHIBHBIM,
He3HA4YMTeNbHBE MOrpellHOCTH B O(OpM/ICHHH; MpaBHJIbHA%, HO HE TOIHad
MHTepIpPETAlMA BBIBOAOB, CTYAEHT /JaeT BepHbie, HO HE TOJHbIC OTBETEI HA
BOTIPOCH! NPENOABATENs, HCTIBITHIBAET HEKOTOPbIE 3ATPYAHEHHS B MHTEPIPETALHH
NONMYy4€HHBIX BHIBOJOB;

— 7 6awios: 3ajaHHe BHINONHEHO Ha 74-80 %, XOJ pellleRHs MpaBHIIbHBIH,
3HauyuTeNbHbIE [OTPEIIHOCTH B OGOPMIEHHH; INpaBHJbHAs, HO HeE TIOJHAA
MHTEpIIpPEeTAIUs BbIBOJOB, CTYJIEHT AaeT MPABMIBHBIE, HO HE TONHEIE OTBETH HA
BONpOCHl  MPEMOJABATENs, MCOBITBIBAET ~ OMNpEJENEHHbIE  3aTPYNHCHHT B
MHTEpIpETAaUHH MONYYEeHHBIX BEIBOJOB;

_ 6 6awios: 3amaHde BelonHeHo 66-75 %, moaxol K PELICHHIO
[paBUMBHBIH, €CTh OLIMOKH, OhOpMIeHHe C HE3HATUTENBHEIMH MOTPELIHOCTIMH,
HenoJiHasi MHTEpNpeTauus BBIBOJOB, HE BCE OTBETE! HA BOMPOCH! NPEMOAABATEIA
NpaBUNBHEIE, He CIIOCOOeH HHTEPNPETHPOBATD MOy EHHEIC BEIBOTIBL

———




— 5 Bawos: 3anaHue BhmonHeHo Ha 60-65 %, MOAXOA K PpeLICHHIO
MpaBUNBHBIN, €CTh OMNOKH, 3HaUMTENBHBIC MOTPEIHOCTH Tpd  0dopMIIeHHH,
HeMONHAS KHTEpPNpETalys BBIBOAOB, HE BCE OTBETHI HA BOMPOCH npenojaBaTesa
NpaBIIBHBIE, He CIIOCO6eH MHTEpNPETHPOBATE MOy eHHRIS BBIBOJBI;

_ 4 Gawa: 3alaHue BHINOAHEHO Ha 55-59 %, NOAXOA K peHICHHIO
npaBUNBHEI, €CTh OMKMOKM, 3HAYMTENBHBIC MOTPEIHOCTH npu oQopMIIEHHH,
HemoJHas MHTepIpeTaLus BEIBOJOB, He BCE OTBETEHI Ha BONPOCH npenogasaTens
npaBunbHEIE, He CI0CO6eH HHTEPNPETUPOBATE MOy HEHHBIE BBIBO/BI;

_ 3 6amna: 3ananue BbinonHeHo Ha 41-54 %, peleHue CONEPKHT rpyosie
omH6KY, HeakkypaTHoe odopmieHie paGoThl, HENpaBHNbHAS HHTEPHPETALA
BBIBOJIOB, CTYEHT JIaeT HeNPaBUIIbHbIE OTBETHI Ha BOMPOCH] NPEMo/AaBaTeili,

— 2 6amra: 3anarue BbiMonHeHo Ha 20-40 %, pemeHHe CONEPXKUT rpyosbie
ounbKH, HeakKypaTHoe odopMileHHe paGoTHl, BBIBOJIBI OTCYTCTBYIOT;, HE MOXeT
IPOKOMMEHTHPOBATE XOJ PeIUeHHs 3ajiaid, HacT HenpaBHIIbHbIE OTBETHl Ha
BOMpPOCH! NPENOAaBaTeNs;

— ] 6ann: 3anaHHE BBINIOJIHEHO MEHEeE, Y€M Ha 20 %, pelleHHe COOEPXKHT
rpyGbie OMOKH, CTYJIEHT HE MOKET POKOMMEHTHPOBATE X0 pelleHus 3afai,
He criocoben chopMyNIHpPOBaTh BEIBOJEI IT0 paborte.

9.6 TunoBble KOHTPOJAbHbIE 3aJAHHA AJIA MPOBEICHHA nHCHMeHHOH
ayauTopHoit paboTel M NPOMEXKYTOUHOI aTTECTALHH M0 MTOraM OCBOEHHH
ABCUHMIHHBI

Koumponsnsie 3a0anus OnR nposedeHUn RUCOMEHHOIU ayoumopHoi
pabonsi

1. Pasznuussie hopMBbl MPEACTABIEHHs KOMILIEKCHOTO YHCIIa. I'eomeTpHuecKas
HHTEpIIpeTalus KOMIUIEKCHBIX YHCelL. 3anucaTh HECKOJIHKO KOMILIEKCHBIX
yycen B alredpandecKo, TPUrOHOMETPHYECKOR H nokasaTenbHOH popMax.
3anucaTh K HHM KOMIIJIEKCHO-CONPSKEHHBIE. H3obpa3utk 4YHCIA Ha
TUTOCKOCTH.

2. ApupMernueckide OIEpalUH C KOMIUIEKCHBIMH HHCIaMH. BBIYHCIHTS
CYMMy, IPOU3BEAECHHUE U YaCTHOE KOMIUICKCHBIX THCEI.

3. Brerancnenue f{z) =z".

4. BpluMclieHHe KOpHs #n-ii CTeNeHH W3 KOMILJIEKCHOrO YHCa.

5. BeruucieHue 3HadeRus GyHKLUUY exp(z).

6. Bpruncnenue 3Ha4eHHH TPHTOHOMETPHYECKHX (GyHKIHA KOMILUIEKCHOTO
nepeMeHHOrO.

7. BhlupcnedHe 3HAyeHWA THNepOOIMIEcKHX GYHKUMH  KOMILIEKCHOrO
nepeMEeHHOrO.

3. BplupcieHME 3HaueHWi  MoKa3aTeNpHOH W creneHHoil  (yHKUMH
KOMILIEKCHOTO fTIEPEMEHHOT0.




9. Brluucnenne 3HaueHHiT OOpaTHBIX TPHUIOHOMETpPHYECKMX  (YHKIHI
KOMILIEKCHOTO TIepeMEHHOTO0.

10.36aueHHe MPOM3BOJAHON (YHKLIUH KOMIUIEKCHOIO IEPEMEHHOT0 B TOYKE.
Hana ¢ynkuus fiz) = 2. BeraucnuTs 3HaueHue f(z) B Touke zo=1 +i, ee
MOJZYJib U apIryMEHT.

11.Hccnenopanue guddepenuupyemocty pyHkuun. Jana dyHkuus f{z) = Iz~

12.hccnenoBanue nudrhepeHLHPYEMOCTH (YHKLHH, BBIYHCJICHHE
npou3BoiHoil. Jlana gpyHkuus f{z) = €.

13.BBIYKCTUTE HHTETpan IRC(Z)dZ, roe:
i

14.a). / — npsMas, coeguHsIomas Todku 2, =0 u z; =1 +;
15.6). / — nomanas OBA4, 0(0,0), B(1,0), A(1,1).

16.BEI4HCIHTE HHTErpan JIZ |z, | - BepxHsa momyoKpyKHOCTS |z| = 1, o6xon
!

! IpOTHB 4acoBO# CTPENKH.

i
17.BBIMHUCITHTE HHTETPA OT aHAMTUTHYECKOH (PYHKLUH Isinz zdz.
1]

18.0OnpenenuTs MOpAAOK HyJIs Zo i GyHkiuu flz) =€ — 1 —z.
19.Haitti Hynu dyakupn f(z) u onpeaenuts X Mopsyok:

20f(z) = (* + 2z + 1) - 2z + 2).
21.Haiitu vynu ¢yHkumnn f(z) u onpenenuts ux nopsaaok: fiz) =1+ ch z.
22.0npenenyuTh NOPAROK Hyns zg = 0 GyHKUHH f(z)= (e —1-z%)sin’ z.

3
z' -1
23.Haiitu Bce koHedHsIe 0co0ble ToukH GyHKIMH f(2)=— -
(z +1)(z" +10)
24 HaiiTu Bce KOHeYHbIe 0COOBIE TOUKH QYHKIHH f(z) = Sm: . U OTpeAeitTh
sin —
z

HX THII.
1

25.0mnpegenuts THI ocoboi Touky z = 0 ana pyHkuun f(z)=e*.
z+2

26.Haiiti ocobble TOUKH GYHKUME f(Z) =~——————. U ONpeAeNnuTh UX THI.
(z-3)z+1)

1
27.Haiitu ocobsie Touku ¢hyHKumMd f(z) =exp [—] W ONPEREITUTh UX THIL

28.Paznoxenue B psax Teiinopa dyHKuuHM f(z), aHanuTHyeckoi B oOnactu
KOMIUIEKCHEBIX YKCEN. 3anucarh pa3fokeHHe Mo cTerneHaM z QyHkuun f{z) =
chz.




29.Paznoxenue B paa Teitnopa paunoHansHoH Jpobu. Pa3inoXHUTe Mo CTENeHIM
(z-3) dyukumio f{z) = sin z.
z+1
(z=-D)’(z+2)

30.Pa3noxuTh 110 cTENeHIM z GyHkmuiwo f(z) =

+2
31.Paznoxuts Qynkuuio f(z)= % B pan JlopaHa no cTeneHsM z.
z

1/z
32.Paznoxuts ¢pyHkuumo fz) = e p OKpPEeCTHOCTH TOYKH Zp = (.

33.BeIYKCIHTE BeIYeT GYHKUKH f(z) = (z + 2)(z*-2z-3) B Touke z= 3.

sinz
34.BeruucnuTe BerHeT GyHkuuu f{z) B Touke z = 0, f(z)=——0.
z
In(1+z
35.Beuncnuth BerdeT yHkuuu f(z)= ( 3 ) :
z

36.BrruMcInTh BEYET QYHKLUUH f{z) = ctg 2z BO Bcex ee 0COOBIX TOUKAX.
i

37.BBIYHCINTE BBIYET QyHKUUN [(z)=2z- e+,

A

38.BBIMHCIHTE HHTETPAI Eﬂ —dz.
2= € T
I
39.BLIMHCTHTE HHTErpa [:ﬁ Zesdz.
|zj=1
40.Bp4ucnuTE HHTErpaN 41 dz.
et Z +1
41.Beraucnuth uHTErpan: I = (Jal<]).
2
s 1-2a-cosx+a
+a 2
42 BpraucnuTh HHTErpai: [ = | % (a>0).
S 2
43 Bpruucnuth unterpan: I = _ x| (a>0).
J ( 2 232
s (x"+a’)
44 Bpruucnuts unrerpan: [ = -_(zx_-l-l)e_
2x =2x+2
45.BeruvcnuTe uHTErpan: [ = .de
Ix"=2x+2
46.BoruncnuTh yHTErpan: [ = M{
ox —2x+2

47 Haiith m300pakeHds 3alaHHBIX ¢YHKUMH-OopurHHanoB flx)=ax #
f(x) = exp(—x). [IpoBepUTL NPaBUABHOCTD PELIEHUS.




48.PemuTs onepalluOHHBIM METOIOM 3aauy Kowu
49.x"+4x = cos(2f), x(0) =1, x'(0) = -1.
[TpoBepHTH NMPaBHABHOCTH PELLEHHS.
50.PemuM onepallHOHHBIM MeTOA0M 3aaa4y Koy ajis cucTeMsl
x'=x+2y-9
y' = 2x + y + dexp(t),
x(0)=1,p(0)=2.

ITpoBepHTH MPaBUIBHOCTH PELLEHHS.

Ilepeuens npumepHoix 6OHpPOCOE K 3IKIAMEHY O01A npoeedeHun
RPOMENCYMOYHOU ammecmayuu no UMmo2am 0C6OEHUR OUCUUNTUHbI

1. Pacckaxkute 0 KOMIUIEKCHBIX YHCNaX U apUMETHYECKHX AeHCTBUSAX Haj
HAMH (BKJIIOYas JOKA3aTeNbCTBO €QUMHCTBEHHOCTH YacTHOro). Yro Taxoe
BelmiecTeeHHads Rez u MuauMas Imz vactw umcnma z?  Yrto HasbIBaercs
COMNpSDKEHHBIM 4KcAoM z 7  Yro Takoe kommiekcHas miockocts [ 7 [Haiite

onpefeneHue MoayJs lz] HaiiTe onpeneneHue apryMeHTa Argz W e€ro riaBHOIo

3HaAYECHHA argz. IloscHuTe reome'[pnqecxnﬁ CMBICJI MOOYJIA H apryMEHTa.

2. Pacckaxure 06 anrebpanyeckoil, TPHTOHOMETPHYECKO# H MOKA3aTE/NbHO
dopMax KoMIUIeKCHOro uncna. [laiite onpeneneHus KOpHs n-H CTENEHH W3 YHCIa.

Haiigure %/1- .
3. JaiiTe onpegenenue e°, sinz, cosz. JokaxuTe, 4To cos’z +sin’z=1.

4, Onpenenure CTeNeHb KOMIUIEKCHOro yncia z°. Omnpenenute norapugm

2 ., .
Lnzwu ero rnasHoe 3HaueHue Inz. Beruucnure i, i', Lni.
5. Kak 3agaercs paccrosHue B [J7 YUro Takoe oOKpecTHOCTE O(z,) H

npokonoras okpecTHocTe O(z,) ToukH Zoe[]? [laliTe onpexeneHue rpeznena
NOoCEeN0BATENEHOCTH KOMIUIEKCHBIX YHCET.

6. Uto Takoe HeTpepBIBHAsA KpHBas B []; YTO HA3bIBAIOT 3aMKHYTOH KPHBOIi;
YTO HA3bIBAIOT CHpsMiseMoil kpuBoit? UYrto takoe obnacte B (3?7 Yro Takoe
OJIHOCBS3HAs 00nacTe?

7. PacckaxuTe 0 MOHATHH PYHKLHH KOMILIEKCHOIO NIEPEMEHHOr0; MPHBEAUTE
npumepsl.  [laiite onpegenenue npefena ¢yHkuuu. Jaiite omnpeneneHue
HenmpepsIBHOCTY (DYHKLUH B TOYKE U B 00J1aCTH.

8. Pacckaxute 0 OyHKIHHU e” . YCTaHOBHTE €€ OCHOBHBIE CBOICTBa (XapakTep
oToOpaxeHHs, OTCYTCTBUE HyJleil, epHOAUYHOCTR).

9. Pacckaxkute 0 QPYHKIHAX SNz, cosz. JIoOKaKHTe MX HEOrPaHHYEHHOCTb.
Peliute ypasuenue sinz=0, sinz=4.

10. [aiite onpeneneHue auddepeHUUpyeMoit (QYHKUHH KOMILIEKCHOTO
nepeMeHHoro M ee npousBogHoil. IloAcHuMTe reoMeTpuyeckuii  CMBICT
IPOU3BOAHOM.




11. BeiBemute QopMynsl s NpoM3BOAHOH INuHeiiHoH koMOHHauuy,
POU3BENEHH, YACTHOIO H CYMEPIO3HIHH.

12. Boieenute ycnoBua Komm—Pumana. Haiite onpenenenue (yHKUHH
aHANMTHYECKOH B 00N1acTH.

13. JlokaxKuTe, aHATUTHYHOCTh (GyHKUMiA Z”, €°, sinz, cosz (OrpaHU4bTeCh
OBYMs U3 NIepeYHCIeHHBIX). BhIYHCIHTE UX MPOH3BOJHBIE.

14. PacckaxuTe o OQyHkuuax Lnz u z%, MX TINaBHBIX 3HAYEHHAX H
ONHO3HAYHBIX BeTBAX. Pacckaxure 00 00paTHBIX TPHIOHOMETPHHUECKHX
(hYHKLHAX.

15. Maiite ompefenenue ApoGHO-TMHeHHOH (YyHKUMU. Pacckaxute o ee
cBoiicTBax. BeiBeiuTe KpyroBoe CBOHCTBO.

16. JaiitTe onpexaeneHue rapMoHu4eckol ¢yHKkuuH. HM3noxute MeTon
BOCCTAHOBJEHHA aHATHTHYeCKOH (QYHKUHMH [0 ee AeiiCTBUTENBHOH MIH MHHUMOM

4acTH.
17. JHaiite onpeneneHue KoHpopMHOro otobpaxeHus. Onuumre BCe

xoH(popMEEe oTOGpaxceHus kpyra {Zoe[] , [|z|<1} Ha cebsa. Cdopmynupyiite
TeopeMy PumaHa 0 KOHGOPMHOM OTOOpaKEHHH.

18. Jlaiite ompeleneHWe KOMIUIEKCHOTO KPHBOJMHEHHOro HHTErpana.
Cdopmynupyiite Teopemy 00 HHTErPHPYEMOCTH HENPEPHIBHOH (QYHKUHH 110
crpamisieMoii KpuBoifl. BriBenuTe ¢opMyiy [Uls BBIYMCIEHHS HHTErpana Io

(xycoyHO) rmagxoil KpUBoH. Beraucnure
dz

|=‘:o|=" (Z - ZO )"

19. TokaxuTte neMMy 00 OLIEHKE MHTerpaa.

20. JToxaxxuTe MHTerpanbHyio Teopemy Komm s onHocBasHOH o6nacTw,
3aTeM JOKMKHUTE e Il KOHEUYHOCBA3HO 06MacTH.

21. BrBegure ¢opmyny Heiotona-JleiiGHuua [ana KpHBOJHHEHHOro
HHTerpana oT aHanuti4eckoi ¢pyHkiwmH. Jlokaxxute TeopeMy Mopepa.

22. BriBe/iuTe HHTerpanbHylo ropmyry Komru.

23. Pacckaxute 06 uHrerpanax tuna Komm. ChopmyanpyiTe yTBEpXKACHHE
00 MX aHANMTMYHOCTH, 3aldiMTe GOpPMYTYy AJid »-oi npousBofHoi. [loxaxure
HeckoHeuHyo Au(gdhepeHIUPYEMOCTb aHATTHTHYECKHX (yHKLIHH.

24. PacCKaXHTe O MOCIeAOBATENbHOCTAX M PANaX aHATHTHYECKUX QyHKIMH.
Cdopmynupyiite TeopeMy Beiiepiutpacca 0 MaXOpPHPOBaHHON CXOMHMOCTH psija.
Pacckaxute o audpdepeHUMpOBaHMH H MHTETPHPOBAaHHH PANOB aHAMTHYECKHMX
GYHKUMA.

25. PacckakuTe O CTenmeHHbIX psagax. Jokaxute Teopemy AbGens o
MHOMXECTBE CXOOAUMOCTH CTENIEHHOr0 psja.

26. Briseiute GopMyNEI A BRIMHCIEHHS paadyca CXOAUMOCTH CTENEHHOTO
paga. JIokaxuTe TEOPEMbl O paBHOMEPHOH aGCONMIOTHOH CXOAUMOCTH CTEMEHHOrO
pAfia BHYTPH Kpyra CXOAMMOCTH. JIOKaXHTe aHAMTHYHOCTE CYMMBI CTENICHHOTO
pAna BHYTpPH Kpyra CXOAUMOCTH.

27. JlokaXKuTe TeopeMy eAHHCTBEHHOCTH il CTE€MEHHBIX PANOB.

(n=0,1,2,...).




28. JIoKaXHTe TEOpeMy O pasnoxeHHy QyHKUUH, aHaJMTHYECKOW B Kpyre, B
psn Teiinopa. Beipenure GopMynsl And k03 pULMEHTORB pasnokeHHs (B TOM
yucie B MHTErpaibHOil dhopMe).

29. Jlokaxxute Teopemy JinyBuns 06 orpaHHYeHHOH nenoi hyHKLHUH.

30. JlaiiTe onpeseneHne HyNs aHANMTHIECKOH dyskLyH 1 ero nopsaaxa. Kax
BRIFAAUT pag Teiinopa ¢ UEHTPOM B Hyje MOpsAAka k? Iokaxute TeopeMy
eMHCTBEHHOCTH AJIsl aHAIUTHYECKHX QYHKIHH.

31. JlaiiTe onpenesenue ocoboii Touku. Jlaiite onpeneeH1e n301NpOBAHHBIX
0cOBBIX TOUEK M H3NOWHUTE MX KiacCHpHKaUuio (YCTpaHMMblEe OCOOble TOYKH,
MOJIOCH], CYIIECTBEHHO OCo0bIe ToukH). JloKaxHTe KpHTepHit yCcTpaHUMOH
ocobenHocTH. Kak cBA3aHBI HYNM aHaTUTHYecKOll QYHKUMH f H TOMIOCH 1/4f2

TaiiTe onpenesneHHe oioca NopAaKa k.

32. Pacckaxute o psage Jlopana. JokaxuTte TEOpEMY O pasfnOXEHHH
YHKLMH, aHAJHTHYECKO B KOJIbLE, B pal JlopaHa.

33. Kak BBITAAAMT JIOPAHOBCKOE pasfioXeHHE B OKPECTHOCTH YCTpaHUMOH
0cofoil TOYKHM, B OKPECTHOCTH IONIOCA, B OKPECTHOCTH CYLICCTBEHHO ocoboii
TOUKH?

34. Jlafite onpenenenyue BedeTa. Pacckaxure o crnocobax WX BBIYHCIIEHHA.
Y10 TaKoe BbIYET B o© 7

35. JlokaxuTe HHTErpalbHbIE TEOPEMBI O BbIdeTax(B KOHEYHOM TOUYKE H B ).

36. PaccKa)KHTe O BBIUKMCIEHHEe HHTErpaioB MO rpaHuie obnacTW mpH

sin z
TIOMOILH BHIYETOB. BBIMHCIIHTE _[ ST AT
=2 2 (z" +1)

37. HokaxuTe jemmy JKopnaHa (B BepxHeH TONYTIOCKOCTH).

38. Pacckakute O NPUJIOKEHHH BBIYETOB K BBIYHMCIEHHIO HHTErpajioB OT
BELIECTBEHHbIX (YHKIMH, B 4YaCTHOCTH, K BBIMHCIEHHIO HeCOOCTBEHHBIX
HHTETpanoB.

39. Jaiite onpeneneHue mnpeobpazopanns Jlamnaca, opuruHana M
u306paxerus. JoKaxuTe THHEHHOCTH Ipeodpa3oBaHis Jlannaca.

40. oxaxute Teopembl o npeoGpasoBanuy Jlamnaca nns TIPOH3BOAHOM,
neppoo6pasHoil, CBEPTKH, U cBKra (Teopema 3ana3fbiBaHug).

41. BeIMHCIMTE CTAHAAPTHBIE H306pakeHus (ansi opuruHanoB 7(7), (e’
n(t)sint, u T. IL.).

42. Pacckaxute o0 obpameHun mpeobpasoBanus Jlaraca. Kax HalTu
OpUrMHal NpaBUIBHOH PpalOHANEHOH dyHkuuK (M370XKHTE [Ba cnocoba: ¢
fIOMOLIBIO PA3NIOKEHUs B CyMMY TPOCTBIX ApoGeii i MPH TOMOLLH BBIYETOB).

43. PacCcKaXxuTe O NPHIOKEHUSIX ONEPALMOHHOIO MCYHCNEHHA K PELICHHIO
nuddepeHIHANBHEIX YPaBHEHHH C TOCTOSHHBIMH xoaduiuenTamu  (3ama4
Koum) u cucteM audhepeHIHATEHBIX YPaBHEHHH.

44, PacckaxuTe O MPUIOKEHHUAX ONEePallHOHHOTO MCUMCIEHHS K PEHICHHIO
PA3HOCTHBIX YPaBHEHHUH.

45, PaccKaxkute O NPHIOKEHUSIX ONEPAlOHHOr0 HCYUCIEHHS K PELIEHHIO
HHTerpalbHbIX ypaBHEHHH.




46. PacckaxknTe O MPHIIOKEHHUAX ONEPALHOHHOTO HCUMCIEHHMS K pacuéry
ANEKTPHYECKHX CXEM.

Tunoean 3a0aua 01a NPOMENCYMOYHOU ammecmayui

2
Bmtmcmm;L J t—]dt,r,nez=0,z=2i,z=1-i.
2JT| -z

+i|=2
10. MeToauueckHe peKOMeHZALUHH AJS 00y4alOlUHXCH [0 OCBOEHHIO
AHCUHILTHHBI

OCHOBHBIMH BHJAMH Y4YeOHBIX 3aHATHI MO AUCUMIUIHHE «Teopua dyHkuui
KOMILIEKCHOTO MEPEMEHHOTO» SBNAKOTCH JIEKLIUH, NPaKTHYEeCKHE 3aHATHA. Buipl
y4eOHBIX 3aHATHH onpenenstoTcs paboyel NporpaMMOi JUCLIHITTHHBL.

JlekuMH SABAAIOTCA OOHHM H3 BaXHEHIINX BHAOB YYeOHBIX 3aHATHH U
COCTABJIAIOT OCHOBY TEOPETHYECKOH MOArOTOBKM O0yYaroLIUXCs [0 AUCLHMILIMHE
«Teopus QyHKUMH KOMIUIEKCHOTO mepeMeHHOro». OHH JIOIDKHBI JaBath
CHCTEMATH3MpPOBaHHEIE  OCHOBBI  Hay4yHbIX 3HaHMH 10  JUCLHUIUIHHE,
KOHLIEHTPHPOBATh BHHMaHHE CTYIEHTOB Ha Haubolee CIOMXHBIX, MPOONEMHEBIX
BOMpPOCaX, CTHMYJNHPOBAaTh WX AaKTUBHYIO IIO3HABATENbHYIO [EATENBHOCTh H
Cr1ocoO6CTBOBATE POPMUPOBAHHIO TBOPYECKOTO MEIILIEHHS.

Kaxcas nexuus DOMKHA NpeAcTaBiasaTh coOOil yCTHOE H3NOKEHHE JIEKTOPOM
OCHOBHBIX TEOPETHYECKHX IONOXKEHHH H3yyaeMoil AHCLIMIUIHHBI MAH OTAC/IBHOH
TEMB! KAK JIOTHYECKH 3aKOHYEHHOE Lefloe M HMETh KOHKPETHYIO LEJIEBYIO
yCTaHOBKyY. JIeKuuM AODKHBI HOCHUTh, KaK IpaBHJIO, MNMpoOJEMHEIH XapakTep.
OCHOBHBIM METOJOM B JIEKIIMH BEICTYIIAeT YCTHOE M3NOXKEHHE JIEKTOpOoM yuebHoro
MarepHaia.

ITpakTHYeCKHM 3aHATHAM INpPEALIECTBYET JIEKLHM M LEeNeHanpaBieHHas
camocToATeNbHAd MOATOTOBKA CTYAEHTOB, ITO3TOMY TEMEI NPAKTUYECKHX 3aHATHH
M NpPaKTHYECKHX 3aJaHuil 3apaHee coobIalTcs o0y4alomuMes A Toro, 4robel
OHH HMeNH BO3MOXHOCTH IOATOTOBHUTBECA W NpopaboTaTk COOTBETCTBYIOILHE
TEOPETHYECKHE BOMPOCH! AMCLUILIMHBL

B Hauajie KaXa0ro npakTHYeCKOro 3aHATHS NPernoAaBaTeib KPaTko JOBOAUT
10 oDydarolMXCcs ero Lenb H 3ajayd 1 obpaliaeT BHHMaHHe OOydalolIHXcsA Ha
HauboJiee CI0KHBIE BONPOCH!, OTHOCALLKECS K M3y4aeMoii TeMe.

IMocne mpoBeseHus moboro BUAa 3aHATHA CTYAEHTAM BEIJIAIOTCS 3aJaHKA Ha
camocToATensHYI0 pabory. BelgaBaeMple 3amaHus SBIAIOTCA 4acThlo yueGHOro
maTepHana, KOTOpBIi CTYIAEHTBl JOMKHbl OCBOMTE 33 BpeMs H3y4eHHA
JAUCLIUTUIMHBIL.

CamocTosTensHas paGoTa CTyAeHTa fABIAETCA COCTaBHOH uacThbio yueOHOH
paGotsl. Ee  ocHoBHOH  uenp0  sABNsAeTCH  (QOPMHPOBAHMS  HaBbIKa
CaMOCTOSATENBHOT0 MpHOOpETeHHs 3HAHHH MO HEKOTOphIM He 0co00 CIOMKHEBIM
BOIpPOCaM TEOPETHYECKOTO Kypca, 3aKpeijleHHe H YriyOleHHe MoMy4eHHBIX
3HaHHH, caMocrosATeNibHas pafoTra co CHOpaBOYHHKAMM, MEPHOAMYECKHMH
H3OaHUAMH W HAayYHO-TIOIMYJIAPHOH JHTEpaTypoii, B TOM YHC/e HaXOIALIMMHCA B




rnobanbHEIX KOMIBIOTEPHBIX ceTax. CamocrostencHas pabora moapasymeBaer
BBIMOJIHEHHE Y4eOHBIX 3ajlaHiil, B TOM 4HCle U HHAMBHIYANbHBEIX MONMYYaeMBIX
CTYZEHTOM Ioclie Kaxporo 3aHaTHs. CamocrosTenpHas paboTa BBIIOJHSETCS
cTymeHTaMH B pabouux Tetpaasx (nmubo B KOHCHeEKTe), THO0 Ha OTAEeNbHBIX JIUCTaX
¢dopMaTa A4 (1o ykazaHHIO NPeNoAaBatellst), KOTOPhIE HE peXe OJHOTO pasa B JBe
HelleNnd TNpPOBEPAIOTCH MpenoaaBareneM. Pe3ynbTaToM TNpPOBEPKH —SBIAETCA
BRICTaBJIeHHe OallyloB W OLEHOK B COOTBETCTBHH ¢ 6anabHO-peRTHHroBO#i
CHCTEMOH.

Ilpu u3y4eHHH TeM JUCUMIUTHHBI «Teopus QyHKUMHA KOMIUIEKCHOTO
nepeMeHHoro» obyvaronuMcs HeoOXOAMMO: O3HAKOMHTBCA € H3JOMKEHHBIM
TEOPETHUECKHM MaTepHalioM; aKleHTHPOBaTh BHHMaHHE Ha OCHOBHBIX IOHATHAX
KOOl KOHKPETHOH TeMBl; MNpPOHTH TecTHpoBaHMe (BXOAHON H TeKyuIui
KOHTPOJb); BEINONHUTE 3aJJaHHA HA CaMOCTOATENbHYIO paboTy; NOATOTOBHTHCH K
cAaye NpOMEXYTOYHOH arrecTalMd B BHAe 5K3aMEeHa C HCIHOJb30BaHHEM

KOHCIIEKTA JIEKIIHH.




Pafouas mnporpaMma JMCHMILIMHBI COCTaBI€Ha B COOTBETCTBHMH C
tpebopannamu ®I'OC BO 1o HanpasneHHIO NOATOTOBKH 01.03.04 «Ilpuxnannas
MaTeMaTHKa».

[IporpaMma pacCMOTPEHa U yTBepK/JeHa Ha 3aCClaHHH Kadeapsl

Ne8 [TpuKnafHOil MaTeMaTHKU M HHPOPMATHKHU
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