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Mporpammy ovcumnnnHbl padpaboTan(a)(n) npodeccop, A4.H. (npodeccop) banaknH A.B. Kadenpa
Teopumn oTHoCUTENbHOCTK K rpasuTaunm OtoeneHne gusnkm , Alexander.Balakin@kpfu.ru ; goueHr,
K.H. (moueHT) OJavnwes P.A. Kacenpa Teopun 0THOCUTENBHOCTU 1 rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

Llenamn ocsoeHus ancumnnunbl (moayns) b2.B5. "Teopums goyHKUMA KOMANEKCHOrO NepeMeHHOoro"
ABNAOTCA: 3HAHME OCHOBHbIX MOHATUIA TEOPUN (PYHKLMM KOMMIEKCHOIO MEPEMEHHOI0, TakmMX Kak:
KOMMNEKCHble Ymcna, OYyHKUUN KOMMIEKCHOMO NePEMEHHOr0, aHannTNn4eckmne pyHkLmMm, papl
aHanMTU4YecKkmx PyHKUMIA, Teopus BblHeTOB, NpeobpasoBaHne Jlannaca n onepaunoHHoe
ncumcnexme. Paboyas nporpamMma aucumnimHbl "Teopnst oyHKLNIA KOMMIEKCHOro NepeMeHHoro"
npegHasHayeHa ons ctygeHToB 2 kypca no cneumansHoctn: 010701.65 - duswmka, No HanpaeneHuio:
010700.62 - ®unsuka.

2. MecTO AMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oucumnnnHa BktodeHa B pasgen "61.B.0 0.4 OucumnnvHel (Moaynun)" OCHOBHOA
obpasoBaTtenbHol nporpammbl 03.05.01 ACTPOHOMUSI U OTHOCUTCS K 065S13aTENbHBIM AUCLUMNNHAM.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

OucumnnnHa "Teopus pyHKUNA KOMMNIEKCHOro NepeMeHHoro " HaxoauTcs B nporpamme 3-ro
cemecTpa no nnaHy cneumanbHocT 011501 ACTPOHOMMS, MaTEMATUYECKUIA N €CTECTBEHHO-HAYYHbIN
uunkn, wndop C2.B.4. Jlornyecku kypc aBnsietTcs NpoaoxXeHneM Kypca MmatemaTnyeckoro aHanmaa,
4MTaeMoro Ha nepsbix Kypcax. [ns Toro, 4tobbl 0BNafeTb AaHHbIM KYPCOM CTYLEHT OOKEH
yBEepeHHO BfageTb OCHOBaMN MareMaTtuyeckoro aHannsa, aHanMTn4ecKom reoMeTpumn, NTMHENHON
anrebpbl.

MonyyeHHble 3HaHUs ByoyT HeoOXx0aAMMbI MPU N3y4YeHnn Kypca "JInHenHbIe N HENNHERHBIE YPaBHEHUS
PU3NKKN", TaKNX KYpPCOB TEOPETUHECKON (PU3MKM, KakK TEOPUS MONS, KBAHTOBAs MEXaHWKa, KBAHTOBas
Teopws nNonsa u ap.

3. KomneteHuuu obyuarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwucpoBka
npuobpeTaeMon KoMNeTeHLUN

- cB0D6OOHOE BnafgeHne nutepaTypHon 1 0eN0OBON MMCbMEHHOM

Lndcpp komneteHLUN

OK-5 N YCTHOW PeYbto Ha PYCCKOM S13biKe, HaBblKaMu MyO6nM4HOM 1

(0bLweKynbTypHbIE Hay4yHOI peyun, yMeHneM cosgasaTb U pefakTnposartb TEKCThI

KOMNeTeHLmm) NPOCOEeCCMOHANbHOrO Ha3Ha4YeHNs, BNageHNEM OOHUM U3
MHOCTPaHHbIX S3bIKOB KaK CPEACTBOM AENOBOro 0bweHms

MK-1 - CNOCOBHOCTb OPMEHTMPOBATLCS B 6a30BbIX aCTPOHOMUYECKMX

(npodheccunoHanbHble N PU3NKO-MaTEMATUHECKNX TEOPUSX U NMPUMEHATD UX B HAYHHbIX

KOMNeTeHLmm) nccnenoBaHuUsIx;

AK-7 - BflafieHne MeToaamm acTpoOHOMUYECKOro, ousnyeckoro un
MateMaTny4eckoro nccnenoBaHns Npu aHanuse rnobanbHbiX

(npodhbeccrnoHanbHble 9

KOMMETEHLM) npobnem Ha OCHOBEe rNyboKMX 3HAHWIA COyHOAMEHTaNbHbIX

(pm3nko-matemMaTnyecknx aucLUnnIvH.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:
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OCHOBHbIE MOHATMS TEOPUN OYHKLIMM KOMMNIEKCHOMO NEPEMEHHOr0, Takne Kak: KOMMIEKCHbIe Yncna,
CPYHKLLMN KOMMNEKCHOr0 NEPEMEHHOr0, aHaNMUTUYECKNE OYHKLIMK, paabl aHANMUTUHECKNX COYHKLIWIA,
Bbl4eTbl, NpeobpasoBaHue Jlannaca 1 onepaumoHHOe UcHUCneHne,

2. DONTXEH yMeTb:

paboTtatb C PYHKLMAMU KOMMIEKCHOrO NEPEMEHHOr0, YMETb ANMPepeHLMPOBaTb N MHTEFPUPOBATb
CPYHKLLMN KOMMNEKCHOrO NEPEMEHHOrO;

MCMONb30BaTb 3TN MOHATUS U METOABI MPU PELLEeHNN 3a4ay, BO3HMKAKOWMX B TEOPETUHECKON 1
MatemaTn4eckoin domauke.

3. 0OMXEeH BnageTb:

OCHOBHBIMY MOHSATUAMU TEOPUMN COYHKLIMM KOMMIIEKCHOrO NEPEMEHHOr0, TaKUMU KaK: KOMMIEKCHbIE
yucna, PYHKLMM KOMNIEKCHOrO NEPEMEHHOr0, aHanMTU4YeckKmne oyHKLMKN, panbl aHaNUTUHECKMX
ChyHKUWMIA, Bbl4eTbI, NpecbpasoBaHne Jlannaca v onepaunoHHOe NCHUCNEHNE,

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

NPUMEHATb METOObl MHTErpuUpPOBaHMS U audpdepeHUnpoBaHna oyHKLMN KOMMNIEKCHOro
NepeMeHHOro, MeToAamy onepaumMoHHOro UCYMCNEHNS, NpuéMammn paboThbl C PSOaAMU aHANUTUHECKNX
OYHKLMIA, NCNONIb30BaTb 3TW MOHATUSA U METOLbI NPW pelleHnn 3aaa4, BO3HUKaWMX B
TeopeTnyecKom N MmaTtemMaTmyeckon gomnsmke.

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpyaoeMKoCTb AUCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLMMAUHDI: 3a4eT B 3 ceMecTpe.

CyMmMapHo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buaobl n yachbl
ayauTopHOM paborThbl,

Pasgen MX TPY.A,0EeMKOCTb
N OucumnnuHbl/ CemecTp c';;gg:;'al (B yacax) TeK"’(':)"':Tepg:;pr'
Moayns MpakTu-|abopa-
Nekuun| yeckue TOPHbIe
3aHATNA paﬁoTbl
Tema 1. KomnnekcHble yucna u o
1. |apndomeTnyeckme onepaumm Han 3 1-3 3 3 0 YGTHblit onpoc
HUMMW.
KoHTponbHas
5 Tema 2. PyHKUNN KOMMNEKCHOrO 3 4-8 5 5 0 pa6mav
NnepemMeHHOoro. YCTHbIN onpoc
3. |Tema 3. NHTerpan n ero cBoncTea. 3 9-11 3 3 0 YGTHbli onpoc
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paanen UX TPYA0EMKOCTb
N OucumnnunHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeKi?:Tigszb'
Monyns MNpaktu-|Na6opa-
Nekuum| yeckune | TOpHbIE
3aHATUS | paboThbl
4. |Tema 4. CTeneHHble pagbl. 3 12-14 4 4 0 YCTHeir onpoc

YCTHbIN onpoc

Tema 5. OnepaunoHHoe i KoHTponbHas
S. NCYUCTIEHME. 3 15-17 3 3 0 paboTta

Tema . IToroBas goopma KOHTpOns 3 0 0 0 Sauer

NToro 18 18 0

4.2 CopepxaHvue JUCLUMNUHDI
Tema 1. KoMnnekcHble uucna n apucpmetTnyeckume onepaumm Hag HUMN.
JNeKLMoHHoe 3aHsitue (3 4aca(os)):

Teopusa doyHKUMA KOMNNEKCHOro nepemeHHoro. KomnnekcHble yncna n apudpmetnyeckmne onepaumm
Han HUMKU. KoMnnekcHas nnockocTb. TpuroHoMeTpuyeckas oopma KOMMIEKCHOro Y1ucna.
BosseneHue B uenyto cteneHb. 3BnedyeHune KopHs n - o cteneHn. Bo3eeneHne B KOMMNEKCHYIO
cTeneHb Yyucna e. Jlorapnm komnnekcHoro Ynucna. BossegeHne B KOMMIEKCHYO CTENEHb
KomnnekcHoro yucna.1. Mpenen nocnenoatenbHoCcTM. HeobxoamMMble 1 BOCTATOYHbIE YCOBUS
CXOOMMOCTU nocnenoeartenbHOCTU. HeorpaHnyeHHasa nocnenosartenbHOCTb. [onHas komnnekcHas
NNockocTb 1 cchepa PrmaHa.

npakTundeckoe 3aHsitne (3 yaca(os)):

KomnnekcHble yncna. JinHum n obnacTtv Ha koMnnekcHoi nnockoctu. 3agaym 1.1 ? 1.29 n3 [7].
[MoHATME QOyHKLMM KOMMNEKCHOMO nepeMeHHoro. 3agayun 2.1 ? 2.46 un3 [7]. AHanutuyeckune
doyHkumK. Ycnosng Kown-PumaHa. 3agadym 3.1 - 3.12, 3.23 - 3.34 n3 [7].

Tema 2. PYHKLUN KOMMNNEKCHOIO NepeMeHHOro.
neKkumnoHHoe 3aHsiTne (5 yaca(os)):

OnpegneneHne oyHKUUN KOMMAEKCHOro nepemeHHoro. OaHo3HavyHocTb. OgHONMCTHOCTL. KpmBble
Ha KoMnnekcHon nnockocTn. OQHOCBSA3HbIE U MHOrOCBSA3HbIE obnacTu. [Npenen dyHKLMK
KOMMNAEKCHOro nepemMeHHoro. HenpepblBHOCTb (PYHKLIMM KOMMIEKCHOro nepeMeHHoro. OCHOBHbIE
TEeopeMbl O HEMPEPBIBHbLIX B 3aMKHYTON obnactu cpyHkumsx. MNponssonHas, anddepeHunan.
Ycnosus Koww - Pumana. AHanutrnyeckas (perynspHas) qyHKUmMs B Touke, B obnactn.1 Cesisb C
rapMOHNYEeCKUMU (pyHKUMAMA. ['eoMeTpuryeckas uHTepnpeTauns Npon3sBoaHON B TOYKE.
KoHdpopMHoe oTobpaxeHme. Obwue npuHumnbl. [ pobHO-nMHeHoe 0TobpaxeHne. PyHKLUNS
XykoBckoro. MpocTeiwmne anemeHTapHble yHKUmMn. Obnact 0AHONNCTHOCTU N COOTBETCTBYIOWME
oTobpaxeHns. BeTBu 1 ToukM pa3BeTBneHns Ans pagukana, norapmgma.

npakTudeckoe 3aHsitne (5 yaca(os)):

KoHdoopMHble oTobpaxeHns. 4.1 ? 4.19 n3 [7]. KoHpopMHble oTobpaxeHuns. 3agaum 4.20 ? 4.39 n3
[7]. IuTerpan ot goyHKLMM KOMANEKCHOrO nepemMeHHoro. 3agadm 5.1 ? 5.13 ua [7]. uterpan ot
PYHKLMM KOMMNEKCHOro nepemMeHHoro. 3agayn 5.14 ? 5.22 ua [7]. Pagel Tennopa. 3agayn 6.1 ?
6.14 n3 [7].

Tema 3. UHTErpan n ero cBOMCTBA.

JNeKuMoHHoe 3aHsiTne (3 yaca(os)):
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WHuTerpan v ero ceoiicTea. MIHTerpanbHas teopema Koww ons ogHOCBA3HOM obnactu n
MHOrocBsiaHoli obnactu. lNepeoobpasHas. Popmyna HotoToHa-JlenbHmua. MiHterpan tuna Koww.
CyliecTBOBaHMe NPON3BOAHONM NOOOro nopsiaka Ans aHanMTUYecKon doyHKUMK. Psabl Yncnosbie n
oyHKUMOHanbHble. PaBHOMepHas CXoAMMOCTb AN OyHKLUMOHANbHOro KOMMAIEKCHOro psaa.
Mpu3Hak BenepwTpacca paBHOMEPHOM CXOANMOCTN GOYHKLMOHaNbHOro psaaa. CeoncTea CyMMbI
paBHOMeEpPHO cxoasuwerocs psaa. lNoyneHHoe onddepeHUnpoBaHe 1 HTErpupoBaHue psaaos.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

Psnbl lopaHa. 3anaum 6.15 ? 6.26 ua [7]. Ocobble Toukm 1 BblbeTbl. 3agaum 7.1 ? 7.16 ns [7].
TeopeMmbl 0 Bbl4ETAX M MX NPUMEHEHNE K BbIYMCNEHNIO KOHTYPHbIX U ONPeaENeHHbIX UHTErpanos..
3apaum 8.1 ? 8.21 ua [7].

Tema 4. CteneHHble pagbl.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

CreneHHble paabl. Teopema Abens. Kpyr cxoauMmocTu. Hynm aHanutTmyeckom coyHKLN 1
e0VHCTBEHHOCTb onpeneneHns aHanutnyeckom pyHkummn. Pan JlopaHa. PasnoxeHnuve B psg JlopaHa
B KonbLe. VI3onmpoBaHHble ocobble Toukn. Knaccudpmkaums n3onnpoBaHHbIX 0cobbix Touek. Teopus
Bbl4eTOB. OCHOBHblE TeopeMbI. [1PUNOXEHNS K BbIYMCNEHNIO NHTErPanos.

npaktnyeckoe 3aHsitne (4 4aca(os)):

TeopeMmbl 0 Bbl4EeTaX M UX NPUMEHEHNE K BbIYMCNEHNIO KOHTYPHbIX U ONpedeneHHbIX UHTEerpanos..
3apaum 8.22 ? 8.42 n3 [7]. OnemMeHTbl onepaunoHHOro ncumucneHuns. 3agaqm 9.1 ? 9.24 us [7].
ONeMeHTbl OrnepaunoHHOro ncuucneHns. 3agadm 9.25 ? 9.40 mns [7].

Tema 5. OnepaumnoHHOE UcHUcneHue.
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

B. OnepaunoHHoe ncuncneHme. dyHkumsa-opurmHan. Miaobpaxexve nnm npeobpasosaHue Jlannaca
yHKuMKn-opurnHana. OcHoBHas Teopema ans npeobpasosaHus Jlannaca. CeowicTea
npeobpas3oBaHus Jlannaca. Tabnuua nsobpaxeruin. AuddepeHumnpoBaHe opuruHana v
n306paxeHuns. MIHTerpmpoBaHune opurmHana u n3obpaxeHus. Teopembl 3anasabiBaHns u
cMeueHus. CeepTka opuruHanos. ®opmyna [ioamens. OnepaunoHHbIl MeTo pelleHns
andbdpepeHumanbHbiX ypasHeHU. [1punoxeHns onepaumoHHOro UCHNUCNEHNS K pacyeTy
SNEeKTpUYecKmx Lenem.

npaKkTudeckoe 3aHsitne (3 yaca(os)):

[MpMeHeHne onepaunoHHOro NCHUCNEHNS K PeLeHnio andodoepeHumnanbHbiX ypaBHeHM. 3ana4m
10.1 - 10.25 n3 [7]. [pnMeHeHne onepaunoHHOr0 UCHUCNIEHUS K PELIEHUIO NHTErpasnbHbIX
ypaBHEHU 1 cucTeM audpdpepeHumanbHbix ypasHeHun. 3agaymn 10.26 -10.44 ua [7]. Pacuer
anekTpuyeckmx KoHTypos. 3agayim 11.1 -11.10 na [7].

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Hene- Buabl Tpyno- DopMbl
N Paspnen Ce- | ns CaMOCTOSITENbHOIA eMKOCTb 'é:;;%‘;g’_'
OUCLUN/INHBI MecTp| ceme pabotbl (B ATeNbHOV
cTpa CTYAEHTOB yacax) pa6oTbl
Tema 1.
KomnnekcHble
1 |[wmcnan 3 | {.3 |[MOAroTOBKA K yCTHOMY OnpPOCY 6 YCTHbIV
" l[apugomeTnyeckne onpoc
onepauuu Hag,
HUMWA.
y KOHTPOSb1
Tema 2. dyHkuMM NOAroToBKa K KOHTPO/bHON paboTe 4 |nas
2. [KOMNNIEKCHOro 3 | 4-8 paboTta
NepeMEeHHOro. NoAroToBKa K YCTHOMY Onpocy 4 YCTHbIV
onpoc
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Hepe- Buabi Tpyno- Kg’;%‘;:'ﬂ
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
ANCUunniinHbl MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTyOEeHTOB yacax) pa6oTh
3 Tema 3. VInTerpan 3 | g.11 [TOArOTOBKA K YCTHOMY OMPOCY 8 YCTHbIA
" |n ero cesoncTea. onpoc
Tema 4. MOAroTOBKa K YCTHOMY OMpocy YCTHbIN
4. 3 [(12-14 6
CreneHHble paabl. onpoc
o KOHTPO/b;
NOAroToBKa K KOHTPO/bHON paboTe
Tema 5. A P P 4 Has
5. |OnepaunoHHoe 3 [15-17 paboTta
ncHmncneHne. NoAroToBKa K YCTHOMY onpocy 4 YCTHbI
onpoc
Ntoro 36

5. O6pa3oBareibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHsSTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
MHTEPaKTMBHOM POPME C XMBbIM ANANOrOM MeXy npenonaBaTenieM u CTyLEeHTOM.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPOsSi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

Tema 1. KoMnnekcHble unucna v apucpmeTnyeckume onepauuvm Hag HUMK.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

OcHosHble onpenenenus pasgena. KomneteHuyuu: MNK-1, OK-5, MNMK-7.

Tema 2. PYHKLMUN KOMMNIEKCHOI0O NepeMeHHOoro.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

lMprMepHoe conepxaHne KOHTPONbHOW paboTbl: 1. ApndmeTnyieckme onepaumm Hag KOMMIEKCHbIMU
yucnamu. TpuroHomeTpuyeckas oopma KOMMIEKCHOro yncna. BosseneHve B uenyto cteneHb.
BoaBeneHue B KOMMNIEKCHYIO CTEMEHb KOMMNEKCHOro Yyucna. Jlorapngom KoOMnnekcHoro yucna. 2.
3BneyeHme KopHS n - ol cTeneHn. HaxoneHvne KopHel anrebpanyeckoro ypaBHEHNS. 3.
MpowussogHas, audpdepeHumnan. Ycnosmsa Kowm - Pumana. 4. OcylwectsnTb KOHPOPMHOE
oTtobpaxeHue 3anaHHor obnactu. Komneterumu: MK-1, OK-5, MK-7.

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

OcHoBHble onpenenenmns. KomneteHuuu: MK-1, OK-5, MNMK-7.
Tema 3. UHTerpan n ero cBoucTBa.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCH!:

OcHosHble onpenenenmns. KomneteHuuu: MK-1, OK-5, MNMK-7.
Tema 4. CteneHHble psgbl.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

OcHosHble onpenenexms. KomneteHuun: MNK-1, OK-5, MK-7.
Tema 5. OnepaumMoHHOE UcHUcneHue.

KOHTponbHas paboTa , NpUMepHble BONPOCHI:

1. IHTarpn ot oyHKLUUM KOMMNKCHOro nepemeHHoro. 2 Pan JlopaHa. PasnoxeHue B psag JlopaHa 3.
N3onnpoBaHHble ocobble ToHKN. 4. Teopust BbIHETOB. 5. MprnoXeHns BbIYETOB K BbIYUCIEHUIO
nHterpanos. KomneteHumn: MNK-1, OK-5, MK-7.

YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:
OcHosHble onpenenenmns. KomneteHuuu: MK-1, OK-5, MNMK-7.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6147519 5AE
CrtpaHnua 7 us 12. il VHITI

S OEMALIGH



Mporpamma ancumnnuHbl "Teopust oyHKUMIA KOMINeKkcHoro nepemerHoro"; 03.05.01 ActpoHoMust; npodpeccop, A.H. (npodeccop) banakunH
A.B., noueHT, K.H. (onoueHT) Javwes P.A.

Utorosasa chopma KOHTpoOnsA
3a4eT (B 3 cemecTpe)

MpuMepHbIe BONPOCHI K MTOrOBOW (DOPME KOHTPONS

KoHTponbHble paboTbl 1 pacyeTHble paboTbl (PacyeTHo-rpadmnyeckne 3agaHns no MmatemMaTumke.
Teopus PyHKLMIA KOMNAEKCHOrO NEPEMEHHOIO 1 ONepPaUnOHHOE ncymucneHme. -KasaHb:
Napatenbcteo "YHUNPECC".-2003.-22¢.);

BUNETbI K 3K3AMEHAM

Bunert 1.

1. dyHkums-opurnHan. NpeobpasosaHue Jlannaca unu nsodbpaxeHne yHKLMN-OpUrnHana.
OCHOBHbIe TeopeMbl 4151 N3006paxxeHusl.

2. KoMnnekcHble Yncna n apugoMeTmyeckne 4encTenus Hag HAMN.

Buner 2.

1. CoctaBneHne Tabnuubl n306paxeHnii n ceoricTea NnpeobpasoBaHns Jlannaca:

a) NMHenHoCTb; 6) nonobue.

2. KoMnnekcHasa nnockocTtb. TpuroHomeTpuyeckas goopma KoMnnekcHoro Ymucna. BosseneHue B
uenyto cteneHb. 13BnevyeHne KopHs.

Bunert 3.

1. OdudodpepeHumpoBaHme QyHKLUN-opurnHana.

2. Bo3segneHune B KOMMNEKCHYO CTeneHb Yncna e. Jlorapudgm KomnniekcHoro yncna. BosseneHve B
KOMMNEKCHYI0 CTeneHb KOMMIEKCHOro Yncna.

Buner 4.

1. dndgpcpepeHumpoBaHme n3obpaxeHusi U NPUMEHeHNe 3TOW onepaunn K CoCTaBneHnto Tabnmupl
N3006paxeHuiA.

2. MNpenen nocnenoBaTenbHOCTY KOMMNEKCHBIX Ynucen. Heobxoammble 1 LOCTATOYHbIE YCNOBUSA
CXOOMMOCTU NoCnenoBarenibHOCTH.

Buner 5.

1. NHTerpupoBaHne opurnHana n n3obpaxeHus.

2. HeorpaHuyeHHasa nocnegoBatenbHOCTb. [1onHaa koMnnekcHas NnockocTb, cgpepa Pyumana.

Buner 6.

1. TeopeMbl 3anasablBaHNS U CMELLEHNS.

2. OnpegneneHune yHKUUN KOMMNEKCHOro nepemeHHoro. OTKpbITble U 3aMKHyTble obnacTu. MNpenen
GOYHKLNN KOMMIEKCHOMO NEPEMEHHOTO.

Bunet 7.

1. CBepTtka opurmnHana. ®opmyna [ioamens.

2. HenpepbIBHOCTb (PYHKLMM KOMNAEKCHOrO nepeMeHHoro. OCHOBHbIE TEOPEMbI O HEMPEPbLIBHBLIX
JOYHKLMSIX KOMMIEKCHOrO NepeMeHHoro (6e3 nokasatenbCcTBa).

bunert 8.

1. OnepauunoHHbIn MeTo pelleHns auddepeHumanbHbiX ypaBHEHWIA C MOCTOSAHHbIMUA
KoadopmumneHTamu.

2. [NpounseogHas n gudppepeHumnan pyHKLMM KOMNIEKCHOro nepemeHHoro. Ycnoens Koww - Pumana.

Bunet 9.

1. OnepaumnoHHbI METOL PEeWEHNS CUCTEM OObIKHOBEHHBIX AMdhepeHLManbHbIX ypaBHEHNI C
NOCTOSAHHbIMW KO3 PULINEHTAMMN.

2. OnpeneneHne aHanUMTMYECKoM B 061acTh 1 B TOYKE CPYHKLUM KOMMIEKCHOrO NePEMEHHOr0, CBS3b
C rapMOHNYECKMMU GOYHKLINSIMIA.

Bunet 10.
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1. FeomeTpuyeckas nHTepnpeTauns nponssonHoi. KoHpopMHoe oTobpaxeHune (obwme NpuHLMMbI).
2. VInTerpan ot goyHKLUUN KOMMIEKCHOMO nepeMeHHoro. NHTerpanbHas Teopema Koww ans
0OHOCBSI3HON obnacTw.

Bunet 11.

1. pobHo-nnHeiHoe oTobpaxeHne. PyHkumns XyKOBCKOro.

2. NepBoobpaszHas. Popmyna HetoToHa-NenbHMLa Ans OYHKLMM KOMMIEKCHOTO NEPEMEHHOTO.

Bunet 12.

1. OnemeHTapHas pyHkuus . Obnactm 0O LHONUCTHOCTW.

2. IHTerpanbHas Teopema Kowwn ons MHOrocesiaHoin obnactu.
WHTerpanbHas goopmyna Kouww.

Bunert 13.

1. SnemeHTapHas oyHkuus . Obnact 0OHONUCTHOCTW.

2. Nnterpan tuna Kowwn. CywecTBoBaHMe Npon3BoaHoN Ntoboro nopsiaka ons aHanmTn4eckonm
PyHKLNN.

Bunert 14.

1. SnemeHTapHbIe PYHKLUMM W=SiN Z, W=COS Z 1 nx cBorcTea. Obnact 0aHONNCTHOCTH.

2. Pagbl ¢ KOMNnekcHbIMK Yncnamm. GyHKunoHanbHble psaabl. OnpeneneHme paBHOMEpPHON
CXOAMMOCTU AN doyHKUMOHANBHOIrO KOMMAIEKCHOro psaa.

Bunert 15.

1. BeTBM 1 TOYKM BETBNEHUS ONs pagukana .

2. NMpunsHak Berepwtpacca paBHOMEPHOM CXOOUMOCTY paaa.

Bunet 16.
1. BeTBM 1 TOYKMN BETBNEHUS oNs norapudpma w = Ln z.
2. AHanNUTNYHOCTb CyMMbl (OYHKLIMOHANTbHOrO paaa.

Bunet 17.
1. CteneHHble psabl. Teopema Abens. Kpyr cxoonMocTy.
2. MprnoxeHns TeopUM BbIHETOB K BbIYMCIEHNIO UHTErPaos.

Bunet 18.
1. Teopema o cymMme cteneHHoro psaga. Pan Tennopa.
2. Teopus Bbl4eTOB. OCHOBHbIE TEOPEMDI.

Bunert 19.
1. Pag JlopaHa. PasnoxeHue B psg B KOnbLe.
2. EONHCTBEHHOCTb onpeneneHns aHanmTn4eckom qoyHKUNN.

Bunet 20.
1. I3onnpoBaHHble ocobble TO4KU. HeobxoomMble 1 0OCTATOYHbIE YCIOBMS NX CYLLECTBOBAHUSI.
2. Ycnosus Kown--Pumana. MNpsamas n obpaTtHas Teopema.

CamocTosiTenbHas pabota CTyeHTOB.

Tema 1. SnemeHTapHbIE PYHKLMM KOMNNEKCHOIO NEPEMEHHOO, UX cBocTBa. OTOOpaxeHus,
ocyulecTBngemMble aTUMU oyHKUMaMK. [2], rn. 1, naparpad 3.

Tema 2. AHanntnyeckne pyHkummM, TeopemMa eANHCTBEHHOCTU aHanMTUYeCcKnx oyHkumi. [2], rn. 1,
nap. 5., [5], nap. 16,

Tema 3. AHanutudeckoe npogonxeHue. HenocpencTeeHHoe aHanuTM4eckoe npogonxeHue. NonHas
aHanuTnyeckas pyHkumns. AHannTu4yeckoe NpoaonxXeHne Yepes rpaHudy. MNpuHumn cummeTpun. [5],
nap. 17.
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Tema 4. PumaHoBbl noBepxHoCTU. PumaHoBa noBepxHOCTb paavkana. PumaHoBa noBepxHOCTb
norapudoma. [5], nap. 18. [2], rn. 1, nap. 5.

Tema 5. lMNMpocTeiwmne KOHGPOPMHbIE 0ToBpaxeHus. [2], rn. 2, nap. 2,3.

Tema 6. [NpunoxeHre onepaLmOHHOro MeToaa K peweHuio gugodepeHunanbHbliX YpaBHEHNUA C
4aCTHbIMU NPON3BOAHbBIMU. [2], TN. 4, Nap.2 , NPUNOXEHUS.

7.1. OcHOoBHas nuTeparypa:

1. CeewHwkos, A.I". Teopusi oyHKLIMIA KOMNNEKCHOW NePeEMEHHON [ONeKTPOHHbIA pecypc]: y4ebHuK /
A.l'". CeewHukos, A.H. TuxoHosB ; noa pen. B.A. NnbuHa. - nekTpoH. aaH. - Mockea: duamatnur,
2010. - 336 c. - Pexum goctyna: https://e.lanbook.com/book/48167

2. NMpwneanos, ViBaH BaHoBMY. BBeaeHve B Teopunio oyHKLMNIA KOMNAEKCHOrO NePeMeHHOro:
Yyeb.ons ctyneHToB By30B. 15-e n3n. —CaHkT-netepbypr: NaHb. 2009. - 432 c. - Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=322

3. Teopus cpyHkuMiA KOMnnekcHoro nepemeHHoro/lMNonosuHkmH E.C. - M.: HALU NH®PA-M, 2015. -
272 c. - Pexum pgoctyna: http://znanium.com/catalog.php?bookinfo=487040

7.2. JlononHuTenbHasa nuteparypa:

1. Ucaesa, C. V. MaTtemaTuka [9nekTpoHHbI pecypc]: Yueb. nocobue / C. W. Ncaesa, J1. B. KHayb,
E. B. lOpbeBa. - KpacHospck: Cub. cpepep. yH-T, 2011. - 156 c. - Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=441942

2. Nemnposuy, B.M. COopHMK 3aaay 1 ynpaxXHEHWn N0 MaTeMaTM4eCcKoMy aHanmay [ONeKTPOHHbIN
pecypc]: y4ebHoe nocobue / B.IN. LlemnaoBny. - AnekTpoH. aaH. - CaHkTt-Metepbypr: NlaHb, 2018. -
624 c. - Pexum poctyna: https://e.lanbook.com/book/99229

3. TyraHbaes, A. A. DyHKLMM KOMMIEKCHOTO NEPEMEHHOrO [ONEeKTPOHHBIN pecypc): y4eb. nocobue /
A. A. TyraHbaes. - M.: ®JIMHTA, 2012. - 48 c. - Pexum goctyna:
http://znanium.com/catalog/product/462669

4. CO0pHMK 3aaa4d No Teopun GOyHKLMIA KOMMIEKCHOrO NEPEMEHHOIO U ONepaunoHHOMY
ncuncneHnio: yuebHoe nocobue ons CTyEHTOB MeX.-Mart., oma. ak., pak. BMK yH-Ta n cpak-ta
noBblWeHns keanudgomkaumm npenogasartenert / J1. A. AkceHTbeB. - KasaHb: KasaHckui
rocynapcTeeHHbln yHuBepcuteT, 2005. - 124 c.

7.3. UHTepHeT-pecypcChbl:
HAYYHAA N YHEBHAA NTIMTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

Pecypcbl puanko-matemaTtuyeckon bubnuotekn canta EqWorld ? ?Mup matematmyeckmx
ypaBHeHunin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Pecypcbl puanko-matemaTtudeckon bubnuotekn canta EqWorld ? ?Mup matematmyeckmx
ypaBHeHuin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Cant kadpeapbl Teopun OTHOCUTENBHOCTM U rpasuTauumn KPY - http://old.kpfu.ru/f6/k6/index.php

AnekTpoHHas bubnmoTeka MexaHnKo-MaTemMaTnieckoro doakynbteta MockoBckoro
rocyfapCTBEHHOro yHusepcureTa - http://lib.mexmat.ru/

AnekTpoHHas bubnnoteyHas cuctema - http://www.knigafund.ru/
AnekTpoHHO-6nbnnoTeyHas cuctema ?Mapnatenbctea ?/laHb? - http://e.lanbook.com/

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHmne ancumnnuHbl "Teopns PyHKLMIA KOMNIEKCHOrO NEPeEMEHHOro" npegnonaraet
NCNONb30BaHNE CNenyLWEro MatepmanbHO-TEXHNYECKOro obecnevyeHns:
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bmbnmoTeyHor cucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn cOPMMPOBaH C y4ETOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHble Nepruoanyeckme n3gaHmsa n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucteMe Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "MlaHb" BKOYAET B ce0S 9NEKTPOHHbIE BEPCUMUN KHUI U3AATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepartypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumanbHOMy KONMMYECTBY NPOCUbHbBIX HANpasneHnin ¢
cobntoaeHneM BCeEX aBTOPCKUX N CMEXHbIX NPaB.

YyebHble ayanTopun gng nposeneHns NneKUuMoHHbIX U MPakTU4eCKnx 3aHATUNA.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @IOC BINO un yyebHbIM NnaHom no
cneumanbHocTn: 03.05.01 "AcTpoHomuKs" 1 cneunann3aumm He NPenyCMOTPEHO .
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AsTop(bl):

BanakuH A.B.

Havnwes P.A.

S 201 __r.
PeueH3eHT(bl):

Monos A.A.

S 201 __r.
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