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Mporpammy ancumnnnHbl padpaboTan(a)(n) npodeccop, 4.H. (npodeccop) AmmHosa A.B. Kadenpa
Teopumn oTHoCUTENbHOCTK K rpaBuTauun OtoeneHne ounsnkn , Asya.Aminova@kpfu.ru ; npogoeccop,
I.H. (npodbeccop) BanaknH A.B. Kadhenpa Teopun 0THOCUTENBHOCTY 1 rpasutaumm OtoeneHve
gomsnkn , Alexander.Balakin@kpfu.ru ; goueHT, K.H. (goueHT) Danwes P.A. Kadenpa teopun
OTHOCUTENBbHOCTU 1 rpasuTaunn OTaeneHne omsnkn , Rinat.Daishev@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llensimm ocBoeHust gucumnauHbl ' JononHWTeNbHble rNaBbl MATEMATMYECKOrO aHanm3a' SBnstoTCS:
3HaHWe OCHOBHbIX MOHATUA TEOPUU (OYHKLIMK KOMMNIEKCHOTO NEPEMEHHOMO, TakUX Kak: KOMMNEKCHbIE
yuncna, PYHKLMM KOMNIEKCHOrO NEPEMEHHOr0, aHanMTU4YecKmne oyHKLMKN, panbl aHanUTUHeCKmX
hyHKUWMIA, TeOpUs BblHeTOB, NpeobpasoBaHme Jlannaca u onepaumoHHoe ncumcnenve. Paboyas
nporpamMma ucumnavHbl 'Teopust coyHKUMIA KOMMIEKCHOTO NMEPEMEHHOrO' NpeaHa3HaveHa ans
CTYLEeHTOB 2 Kypca no cneumanbHocTv: Pagnodumsmka, no HanpasneHuto: Pagnodumsmka.

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

JaHHas yyebHas oucumnnnHa BktodeHa B pasgen "B1.B.0B.10 OucunnnnHbl (Mogynm)" OCHOBHOW
obpasosatenbHoin nporpammbl 03.03.03 Pagnochunanka n 0THOCUTCS K AUCUUNAMHAM MO BbIOOPY.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

JducunnnnHa BxogmMT B MaTEMATUYECKMIA U eCTeCTBeHHOHayHHbIIZ UuuKn gucunnnnH.

Nornyeckmn Kypc SBNSIETCS NPOAOIKXEHNEM Kypca MaTeEMaTUYECKOro aHannsaa, YuTaeMoro Ha nepBbix
Kypcax MHcTutyTa ®Puramku. [ns 1oro, 4To6bl 0OBNAAETb AaHHLIM KYPCOM CTYAEHT LOMXKEH YBEPEHHO
BfafeTb OCHOBaMM MaTeMaTMYECKOro aHanmaa, aHanMTN4eckon reoMeTpun, NMHekHom anrebpbl.

MonyyeHHble 3HaHUs By oyt HeobXxoAMMbl MPU N3y4eHnn kypca JTIMHeNHbIe U HENMHENHbIE YPaBHEHUS!
PU3NKN', TaKUX pa3aenoB TEOPETUHECKON PU3MKM, Kak TEOPUS NONS, KBAHTOBAs MEXaHWKa,
KBaHTOBas TEOPUS Nons u op.

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

Lincpp komneteHumu npuoﬁpep::::azci?ﬁg;ﬁ;euuuu
OK-7 CcnocobHOCTb K caMoopraHnsaumm n camoobpasoBaHuno
CNocobHOCTb K OBNaaeHnio 6a3oBbIMU 3HAHUAMK B 0bnacTu
onk-1 MaTteMaTukm n eCteCTBeHHbIX HayK 1 nX UCrNoJib30BaAHUIO B

npogpeccnoHanbHOW OeATeNbHOCTU
CMOCOOHOCTb CaMOCTOATENbHO NPUobpeTaTb HOBblE 3HAHNS ,

nK-2
0 NCNoNb3ys COBPEMEHHbIE 0O6pa3oBaTeNbHbIe TEXHONOM M
k-3 BNafeHMeM KOMMbIOTEPOM Ha YPOBHE OMbITHOrO NONb30BaTeN4,
NPUMEHEHUIO NHAPOPMALIMOHHbBIX TEXHOOINIA
nk-5 CNOCOBOHOCTb BHEOPSTb FOTOBbIE HAy4YHble pa3paboTku

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYLAEHT:
1. DONXeH 3HaThb:

OCHOBHblE MOHATUS TEOPUUN (PYHKLIMU KOMMNIEKCHOrO NEPEMEHHOTr0, Takne Kak: KOMMIEKCHbIE Yucna,
CPYHKLMM KOMMNIEKCHOTO NMEPEMEHHOr0, aHaNUTU4YEeCKne PyHKUMK, pambl aHANUTUHECKMX COYHKLINIA,
Bbl4eTbl, NpeobpasoBaHue Jlannaca n onepaunoHHOE NCHNCNEHNE,

2. DONIXEH yMeTb:
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paboTtatb ¢ PYHKLMSMUN KOMMIEKCHOr0 NEPEMEHHOr0, yMeTb AndpdoepeHUMpoBaTh 1 MHTEFPUPOBATb
PYHKLLMN KOMMNEKCHOro NEPEeMEHHOrO;

NCNonb30oBaTb 3TU MOHATUS U METObI MPW pelleHnn 3a8a4, BO3HUKAOWMX B TEOPETUYECKON U
mMaremaTnyeckom omsnke.

3. 0ONXeH BnageTb:

OCHOBHbIMM MOHSATUSIMU TEOPUM CPYHKLIMI KOMIMNIEKCHOTO NePEMEHHOr0, TaKNMM KaK: KOMMNEKCHble
yucna, PyHKLMM KOMMIEKCHOrO NEePeMeHHOro, aHanmTnyeckme oyHKUMK, paabl aHaNIMTUYECKMX
doyHKLMIA, BblYEThI, NpeobpasoBaHue Jlannaca u onepaunoHHOe NCHNCNEHME,

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSITb METOLbI UHTErPUPOBAHUS U ANGPPEPEHLMPOBAHNS OYHKLIMM KOMMIEKCHOIO
NnepemMeHHoro, MeToaamu onepaumoHHOro UCHNCNEHNS, MpUéMamMn paboTbl C psaaMyn aHaANUTUYECKMX
COYHKUWMIA, NCMONb30BaTb 3TN MOHATUS U METOAbI MPU PelleHn 3aay, BO3HMKAOWMX B
TEOPETUYECKON 1 MaTeMaTn4eckomn pramnke.

4. CTpyKkTypa U cogepXxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBIL: 3a4eT B 3 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMNycKa K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTenbHO" (YOO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo AUCUMNIMHe/ MOAYIO
TemaTtnyeckuu nnaH gucuUnNauHbI/Moayns

Bupabl n yachbl
ay,aMTOpHOM paboThbl,

Pasnen MX TPYAO0EMKOCTb
N OucuvnnanHbl/ CemecTp c':ﬁ'ggf;'al (B yacax) TeKY(I;I).I.I-I:ITep $1sz|>|
Moayns MpakTu-|abopa-

Nexkuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Tema 1. A. Teopus pyHKLMIA
KOMMIEKCHOr0 NEePEMEHHOrO.
1. [KoMnnekcHble Yynucna n 3 1-3 4 3 0
apvudomeTnyeckme onepauum Hag
HUMWN.

Tema 2. @yHKUNN KOMMNEKCHOrO
2. [nepemeHHoro. NpounssoaHas, 3 4-8 3 4
andodbepeHuman.

3. [Tema 3. NHTerpan un ero ceoncTea. 3 9-11 4 3 0

YCTHbIN Onpoc

0 YCTHbIN onpoc

YCTHbIN onpoc

KoHTponbHas

4 Tema 4. CteneHHble pagbl. Teopus 3 1214 3 4 0 |pabora

" [BblYETOB.
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Pasnen UX TPY[0EMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuumn| yeckue | TOpHble
3aHATUSA| paboThbl
5 Tema 5. b. OnepauvoHHoe 3 15-17 4 4 0 Kgggg:anaﬂ
" lucuncneHwe. P
Tema . IToroeast popma KOHTPONS 3 0 0 0 Saqet
Ntoro 18 18 0

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. A. Teopus pyHKLUA KOMMNEKCHOro nepemeHHoro. KomnnekcHbie yucna u
apudpmeTuyeckue onepauuv Hag HUMK.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KomnnekcHble ynucna n apudmeTnyeckme onepaumm Han HuMn. KomnnekcHas rninockocCTb.
TpuroHomeTtpuyeckas oopma KOMMIeKCHoro yncna. BosseneHve B Lenyto ctenexb. Vi3sneyeHve
KOPHS n - o cTeneHn. Bo3seneHve B KOMMIEKCHYIO CTeNeHb yucna e. Jlorapngom KOMnnekCcHoro
yucna. Bo3seneHre B KOMNIEKCHYIO CTeneHb KOMMNneKcHoro Yyucna.l. Npenen nocnenosaTenbHOCTH.
Heobxonumbie n [oCTaTo4HbIE YCNOBUS CXOAMMOCTU NOCnenoBatensHocTu. HeorpaHnyeHHas
nocneposaTtenbHOCTb. [TonHas koMnnekcHas nnockocTb 1 cpepa PumaHa.

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

KomnnekcHble yncna. JluHum n obnact Ha KOMAAeKCcHor nnockoctu. 3agaum 1.1 - 1.29 n3 nocobus
(P.A.Oanwes, A.KO.Ky3HeuoBa, Teopuns pyHKLMIA KOMNIEKCHOTO nepeMeHHoro. COOpHUK 3aaav.
KasaHb.). lMoHaTne GoyHKLMM KOMANEKCHOMO NepeMeHHoro. 3agaym 2.1 - 2.46 AHanntuyeckune
doyHkumK. Ycnosng Kown-Pumana. 3apaym 3.1 - 3.12, 3.23 - 3.34.

Tema 2. PyHKLMUN KOMIIIEKCHOIO NepemeHHoro. lNpoussoaHas, auddepeHumnan.
NeKLuMoHHoe 3aHsitTne (3 4aca(os)):

OnpegneneHve yHKUUN KOMMIEKCHOro nepemMeHHoro. OaHo3Ha4yHoCTb. OQHONMCTHOCTb. KpuBble
Ha KoMMaekcHow nnockocTn. OQHOCBS3HbIE Y MHOMOCBS3HbIE 0bnacTu. MNMpenen goyHKUMM
KOMMAEKCHOro nepemMeHHoro. HenpepblBHOCTb (PYHKLIMN KOMMIEKCHOro nepeMeHHoro. OCHOBHbIe
TEOPEMbI O HEMPEPbLIBHBIX B 3aMKHYTON 0bnactu pyHkuusix. MNponssonHas, anddoepeHunan.
Ycnosusi Kowwn - Pumana. AHanuTtndeckas (perynspHas) oyHkums B Touke, B obnactu.1 Cessb ¢
rapMOHUYECKNMU PYHKUMAMK. [[eomeTpuyeckas nHtepnpetaums Nnpon3soLHON B TOHKE.
KoHdpopMHoe oTobpaxeHune. Obwue npuHumnbl. [ pobHo-nmMHeliHoe oTobpaxeHune. DyHKUNS
Xykosckoro. [MpocTeliwmne anemeHTapHble oyHKUMN. ObnacT 0AHONMCTHOCTU 1 COOTBETCTBYOWMNE
oTtobpaxeHus. BeTBu 1 Toukn pasBeTBNEHMS ONs pagukana, norapudgpma.

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

KoHghopMHble oTobpaxeHus. 4.1 ? 4.19 KoHdoopMHble oTobpaxeHus. 3apnayn 4.20-4.39 ViHTerpan
OT oyHKLMN KOMMNEKCHOro nepeMeHHoro. 3agaqn 5.1 - 5.13 VIHTerpan ot oyHKUUN KOMMIEKCHOMO
nepemeHHoro. 3agayun 5.14 - 5.22 Pagwl Ternopa. 3agayn 6.1 - 6.14.

Tema 3. UHTerpan n ero cBoucTBa.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

WHTerpan v ero ceoiicTea. MHTerpanbHas teopema Koww ons ogHOCBA3HOW obnactu um
MHOrocesi3Holi obnactu. lNMepBoobpasHas. Popmyna HototoHa-J1elbHunua. MiHterpan tuna Koww.
CyliecTBOBaHMe NPoN3BOAHONM NOOOro nopsiaka aAns aHanUMTUYeckon doyHKUMK. Psiabl Yucnosbie n
OyHKUNOHanNbHble. PaBHOMepHas CXoaAMMOCTb AN (OYHKLUMOHANbHOrO KOMMAIEKCHOro psaa.
MpuaHak Beneptpacca paBHOMEPHOM CXOAMMOCTU (PyHKUMOHanNbHoro psaa. CBoncTea CyMMbl
paBHOMEpPHO cxoaswerocs psaa. lNoyneHHoe anddepeHUnpoBaHe N MHTErpupoBaHne psaaos.

npakTudeckoe 3aHsitne (3 yaca(os)):
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Psnbl llopaHa. 3agaum 6.15 - 6.26. Ocobble TO4YKM 1 Bbl4eTbl. 3aaayn 7.1 - 7.16. TeopeMmbl 0
BblYETAX U UX MPUMEHEHUE K BbIYNCIEHNIO KOHTYPHbIX 1 ONPeaeneHHbIX MHTerpanos.. 3agayu 8.1 -
8.21.

Tema 4. CteneHHble psigbl.Teopus BbIHETOB.
JNeKLMoHHoe 3aHsiTne (3 4aca(os)):

CreneHHble pagbl. Teopema Abens. Kpyr cxogumocT. Hynm aHanutTmyeckom coyHKLN 1
e[0VHCTBEHHOCTb onpeneneHns aHannutnyeckonm pyHkummn. Pan JlopaHa. PasnoxeHnuve B psag JlopaHa
B KonbLe. VI3onmpoBaHHble ocobble Toukn. Knaccudpmkaums n3onnpoBaHHbIX 0cobbix Touek. Teopus
Bbl4eTOB. OCHOBHblE TEeopeMbI. [1PUNOXEHNS K BbIYMCNEHNIO NHTErPanos.

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

TeopeMbl 0 BblYETAX U UX NMPUMEHEHNE K BbIMUCNEHNIO KOHTYPHbIX M ONPEeneNeHHbIX MHTErPanos..
3anaum 8.22 - 8.42. SnemMeHTbl onepaumoHHOro ncuncneHns. 3agadm 9.1- 9.24. OnemeHTol
onepaumoHHOro ncumcnenms. 3agaqm 9.25- 9.40.

Tema 5. b. OnepaunoHHOe ucuncneHume.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OnepauunoHHoe ucuncnexune. PyHkumsi-opurnHan. Misobpaxexue unu npeobpasosaHue Jlannaca
hyHKkumm-opurmHana. OcHoBHas Teopema ans npeobpasosaHus Jlannaca. Ceoiictaa
npeobpasosanuns Jlannaca. Tabnmua nsobpaxeHuii. AundcepeHumnpoBaHne opuruHana u
n3obpaxeHusi. InTerpnpoBaHne opurnHana n nsobpaxeHus. Teopembl 3anasabiBaHns n
cMmeweHusi. CeepTka opuruHanos. ®opmyna Oioamens. OnepaunoHHbI METOL PelleHns
nndpdoepeHLmanbHbix ypaBHEHWA. [punoxeHns onepauroHHOro NCHUCIEHNS K pacyeTy
3NEeKTPUYECKMX Lienei.

npakTudeckoe 3aHsitne (4 yaca(os)):

[MprMeHeHne onepaLnoHHOro NCHUCNEHNS K PeLeHnio andodoepeHumnanbHbiX ypaBHeHMN. 3ana4m
10.1 - 10.25. [NpuMeHeHne onepaumoHHOro UCHNCIEHNS K PELEeHNIO NHTerpanbHblX ypaBHEHU 1
cuctem gudodbepeHumnanbHblx ypaBHeHU. 3agadm 10.26 -10.44. PacyeT anekTpruyeckmx KOHTYPOB.
3apaum 11.1 - 11.10.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Hone: Buil TpyAo- Kg):l'p'g;lﬂ
N Paspen Ce- ns CaMOCTOSITENIbHOMN eMKocTb| . och o-
OUCLMNIINHDI MecTp| ceme pa6oTbl (B ATENbHON
cTpa CTYOEHTOB yacax) pa6oTh
NOAroTOBKAa K YCTHOMY Onpocy
Tema 1. A. Teopus
doyHKLWNIA
KOMMMIEKCHOro
nepeMeHHoro. .
1. |KoMnnekcHble 3 1-3 8 ﬁcnn-g%”
yucna u P
apvupmeTnyeckue
onepauun Hag
HUMW.
Tema 2. DyHKUMN
KOMMNEKCHOTO NOAroTOBKA K YCTHOMY Onpocy S
2. [nepemeHHoro. 3 4-8 6 )c/m oC
lMpounssonHas, P
andpgoepeHuman.
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI
N Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTyAEeHTOB yacax) pa6oTbl
NOAroToBKa K yCTHOMY OMpocCy
Tema 3. VIHTerpan THbIN
3, |Tema 3. Wkterpan | 4 | g 44 g [¢C
N ero CBOWMCTBa. onpoc
Tema 4.
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5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHuUs

Kpr nekumin n npakTn4eckmnx 3aHATUN, OpraHM30BaHHbIX NO CTaH,ﬂ,apTHOVI TeXHonornn B
MHTepaKTMBHOVI doopMe C XMBbIM gManorom mMexay rnpernogasatefniem U CTyLEeHTOM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. A. Teopusa chyHKLMIA KOMMSIEKCHOrO nepemMeHHoro. KoMnsekcHble ynucna u
apudpmeTUuyeckue onepauuv Hag HUMK.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

KomnnekcHble yncna un apudpmeTnyeckme onepaumm Hag HUMnU. TpuroHoMeTpuyeckas popma
KOMMAEKCHOro yncna. MIaeneveHne KopHA n - o cteneHn. Bo3seneHne B KOMMNEKCHYIO CTEMNEHb
yucna e. Jlorapmdom KoMnnekcHoro yncna. BosseneHne B KOMNIEKCHYIO CTENEHb KOMMIEKCHOro
yucna. lNMpenen nocnenosatenbHOCTW. [onHasa KoMnnekcHas NnockocTb 1 cgpepa Pumana.
Tema 2. DyHKUUN KOMMNNIEKCHOrO nepeMeHHoro. NpoussoaHas, auddpepeHumnan.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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OnpegneneHne oyHKUUN KOMMAIEKCHOro nepemeHHoro. OaHo3Ha4yHOCTb. OQHONNCTHOCTD.
OLHOCBSI3HbIE 1 MHOTOCBSA3HbIE 0bnacTu. Mpenen yHKUUM KOMMIEKCHOrO NEPEMEHHOTO.
HenpepbiBHOCTb (PYHKLUNN KOMNAEKCHOrO nepemMeHHoro. OCHOBHbIE TEOPEMbI O HEMPEPLIBHbIX B
3amMKHyTOl obnacTtn doyHkumsix. MpounasoaHas, omgdgpepeHumnan. Ycnosus Kown - Pumana.
AHanutnyeckas (perynspHas) yHKUMs B ToUKe, B obnacTu. [eomeTpuyeckas nHtepnperauus
NpPon3BOLHO B Touke. [IpobHo-nnHenHoe oTobpaxeHune. PyHkumsa Xykosckoro. NpocTenwmne
anemeHTapHble oyHKUMKM. Obnactn 0OHONMCTHOCTA 1 COOTBETCTBYIOWME oToBpaxeHus. Beteu n
TOYKM pasBeTBNEeHUs ons pagukana, norapugma.

Tema 3. UHTerpan n ero cBoucTBa.
YCTHbI ONPOC , NPUMEpPHbIE BONPOCHI:

WHTerpan n ero ceoiictea. ViHTerpanoHas Teopema Kowwu ans ogHOCBS3HOM obnactu u
MHOrocBsidHoli obnactu. NMepBoobpasHas. Popmyna HototoHa-J1elibHunua. MiHterpan tuna Koww.
Psagbl yncnosbie n dpyHkUMOHanbHbIe. [1pn3Hak Beepwtpacca paBHOMEPHOM CXO4MMOCTM
pyHKUMOHaNbHOro psaaa.

Tema 4. CteneHHble psaabl.Teopus BbIYETOB.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Cneumncpukaums KOHTPONbHOM paboTsl: 1. ApndomeTnyeckme onepaumm ¢ KOMNIEKCHLIMA YUCNaMU.
IneMeHTapHble OYHKLMM KOMMNEKCHOro nepemeHHoro. 2. lNpomnssogHas. Ycnosns Kowwn -PumaHa. 3.
Wuterpan. NIHterpanbHas dpopmyna Koww. 4. Pan JlopaHa. 5. [punoxeHune Bbl4ETOB K BbIHUCIEHMNIO
KOHTYPHbIX MHTErpanoB 1 HECOOCTBEHHbIX UHTErPANOoB.

Tema 5. b. OnepaunoHHOe ucuncneHume.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Cneumndoukaumst KOHTPONbHOM paboTbl: 1-3. OnepaunoHHbI MeTOL pelleHns andpdoepeHumnanbHbIX
ypaBHEHWIA, NHTErpasbHbIX ypaBHEHUIN, CUCTEM OudodpepeHunanbHbiX ypaBHEHUI. 4.
Z-npeobpasoBaHue.

UtoroBas cpopmMa KOHTponsi
3ayerT (B 3 cemecTpe)

MprMepHbIe BONPOCHI K UTOrOBOM DOPME KOHTPONS
BUNETDBI K 3AYETY

Bunert 1.

1. ®yHkuus-opurmHan. MNMpeobpaszosaHue Nlannaca unu n3obpaxeHune pyHKUMN-opUruHana.
OCHOBHble TEOpeMbI Anst 306paxeHus.

2. KomnnekcHble Yucna n apugoMeTmyeckue 4eincTBns Hag HAMN.

bunert 2.

1. CocTaBneHne Tabnuubl N306paxeHnii 1 ceoicTBa NpeobpasoBaHus Jlannaca:

a) NMHenHocTb; 6) nogobue.

2. KomnnekcHasg nnockocTb. TpuroHomeTprnyeckas oopma KOMMIEKCHoro yncna. BosseneHve B
Lenyto cTeneHb. VIaBnevyeHme KopHS.

Buner 3.

1. OdudodbepeHumpoBaHme QyHKLUNN-OpUrnHana.

2. Bo3BeneHue B KOMMNEKCHYIO CTENEHb YMcna €. Jlorapudgom KoMnnekcHoro ymucna. BosseneHuve B
KOMMNEKCHYIO CTEeNeHb KOMMNAEKCHOro Yncna.

Buner 4.

1. OundpcoepeHumpoBaHme n3obpaxeHns n NpUMEeHeHNe 3To onepauumn K COCTaBneHno Tabnumupi
N3006paxeHuni.

2. I'Ipeuen nocnenosate/ibHOCTU KOMIMJIEKCHbIX YCen. HeO6XOJJ,VIMbIe N 0OCTaTO4YHblE yCNOBUA
CXOOMMOCTH nocCrienoBaTe/ibHOCTU.

Buner 5.
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1. iHTerpmpoBaHne opurnHana n n3obpaxeHusl.
2. HeorpaHuyeHHasa nocnegosatenbHOCTb. [1onHaa koMnnekcHas NnockocTb, cgoepa Pumana.

bunert 6.

1. TeopeMbl 3anasablBaHNS U CMELLEHNS.

2. OnpegneneHne OyHKUUN KOMMNEKCHOro nepemMeHHoro. OTKpbITble U 3aMKHyTble obnacTu. MNpenen
GOYHKLNN KOMMIEKCHOMO NEPEMEHHOTO.

bunet 7.

1. CBepTtka opuruHana. ®opmyna Hoamens.

2. HenpepbIBHOCTb (PYHKLMM KOMNAEKCHOrO nepeMeHHoro. OCHOBHbIE TEOPEMbI O HEMPEPbLIBHBLIX
JOYHKLMSIX KOMMIEKCHOrO NepeMeHHoro (be3 nokasatenbCcTsa).

bunert 8.

1. OnepauunoHHbIn MeTo peleHns andepeHumanbHbiX ypaBHEHWUI C MOCTOSAHHBIMIA
KoadodpmumeHTamu.

2. lNpounseogHas n gudepeHumnan pyHKLMM KOMNIEKCHOro nepemeHHoro. Ycnosns Koww - Pumana.

BuneT 9.

1. OnepaumnoHHbI METOL PEEHNS CUCTEM OObIKHOBEHHBIX AMMepeHLManbHbIX ypaBHEHNI C
NOCTOSAHHbIMU KO3PPULINEHTAMMN.

2. OnpeneneHne aHanUTMYEeCKon B 06nacTy 1 B TOYKE OYHKLMM KOMIMIEKCHOIO NEPEMEHHOr0, CBA3b
C rapMOHUNYECKMU PYHKLIMAMNA.

Bunet 10.

1. FeomeTpuyeckas nHTepnpetTaumns npomasoaHoin. KoHgopmHoe oTobpaxeHune (0bwme NpuHLMUMbI).
2. VIHTerpan ot goyHKUUN KOMMIEKCHOro nepemMeHHoro. NHTterpanbHas Teopema Koww ans
0OHOCBS3HOM obnacTw.

Bunet 11.

1. lpobHo-nnHeinHoe oTobpaxeHne. PyHkumns XyKOBCKOro.

2. NepBoobpaszHas. Popmyna HbtoToHa-NenbHLa ons OyHKLMM KOMMIEKCHOMO NEPEMEHHOTO.

Bunet 12.

1. SnemeHTapHas oyHkuus . Obnact 0OHONMCTHOCTMW.

2. NHTerpanbHas Teopema Kowm ons MHOrocBs3Hom obnactu.
WNHTterpanbHas coopmyna Kouwn.

Bunet 13.

1. SnemeHTapHas oyHkumns . Obnact 0 4HONMCTHOCTMW.

2. NnTerpan tuna Kowwn. CywecTeoBaHne Npon3BoaHol Ntoboro nopsiaka ons aHanmTn4eckonm
pyHKUMN.

Bunet 14.

1. SnemeHTapHble PyHKUMM W=Sin z, W=CO0S Z 1 nx cBoicTBa. Obnact 0AHONNCTHOCTH.

2. Psobl ¢ KOMAneKcHbIMK Yncnamu. PyHkLMOHanbHble psaabl. OnpeneneHne paBHOMEPHON
CXOAUMOCTU AN PYHKLMOHaNbHOro KOMMAIEKCHOro psaa.

Buner 15.

1. BeTBM 1 TOYKWN BETBNEHUS ANS pagukana .

2. lNpusHak BenepwTpacca paBHOMEPHON CXOOUMOCTN paaa.

Bunert 16.

1. BeTBM 1 TOYKM BETBNEHUS ons norapudpma w = Ln z.
2. AHaNUTNYHOCTb CYMMbI (PYHKLMOHANBbHOMO psaaa.

Bunet 17.
1. CteneHHble psabl. Teopema Abens. Kpyr cxoanMocTy.
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2. I'Ipmnoervm Teopuin BblHEeTOB K BbIHNCNTEHNIO MHTErpanos.

Bunert 18.
1. Teopema o cymme cteneHHoro pana. Psg Teinnopa.
2. Teopus BblyeToB. OCHOBHbIE TEOPEMBI.

Bunet 19.
1. Pan JlopaHa. PasnoxeHve B psg B KOnbLUe.
2. EanHcTBEHHOCTD ONpeaeneHns aHanuTn4eckom OyHKLUNK.

Bunert 20.
1. N3onupoBaHHble ocobble Toukn. Heobxoammble 1 JOCTATOYHbIE YCNOBUS UX CYLLECTBOBAHUS.
2. Ycnosus Kowu--PumaHa. MNMpsamas n obpaTtHas Teopema.

7.1. OcHOBHas nuTeparypa:

CeelwHukoB, A.I". Teopust oyHKLMIA KOMMNEKCHOW NEPEMEHHON [DNEKTPOHHbIV pecypc] : y4ebHuK /
A.l". CeewHukos, A.H. TuxoHos ; nog pen. MnbnHa B.A.. ? SnekTpoH. aaH. ? Mocksa : dmuaMatnur,
2010. ? 336 c. ? Pexum goctyna: https://e.lanbook.com/book/48167. ? 3arn. ¢ akpaHa.

WabyHuH, M.N. Teopust pyHKLNIA KOMMIEKCHOrO NepPeMeHHOro [OnekTPoHHbIn pecypc] : y4ebHoe
nocobue / M.W. WabyHuH, KO.B. Cnaoopos. ? 9nekTpoH. AaH. ? Mockea : M13patenbcTeo
'Nabopatopust 3HaHmiA', 2016. ? 303 ¢. ? Pexxum goctyna: https://e.lanbook.com/book/84089. ?
3arn. ¢ akpaHa.

Mpwueanos, V.. BeeaeHune B Teopurto oyHKLMIA KOMNNEKCHOIO NepeMeHHOro [SneKTpoHHbI pecypc]
: yuebHuk / .V, MNpueanos. ? 9nekTpoH. aaH. ? CaHkT-lMetepbypr : JlaHb, 2009. ? 432 c. ? Pexum
noctyna: https://e.lanbook.com/book/322. ? 3arn. ¢ akpaHa.

WabyHuH, M.N. COopHUK 3aaa4 N0 TeopUM OYHKLMIA KOMMNEKCHOIO NEPEMEHHOIO [ONEKTPOHHbIN
pecypc] : yuebHoe nocobue / M.W. WabyHuH, E.C. MonoBuHkuH, M.. Kapnos. ? SnekTpoH. gaH. ?
Mocksa : IagaTtenbcTBo 'JlabopaTopust 3HaHuit', 2015. ? 365 ¢. ? Pexum pocTyna:
https://e.lanbook.com/book/70732. ? 3arn. ¢ aKpaHa.

7.2. lononHuTenbHasa nureparypa:

Kapaces, W.I. Teopuns coyHKUMIA KOMINIEKCHOMO NEPEMEHHOIO [DNeKTPOHHbIN pecypc] : y4ebHoe
nocobue / W.MN. Kapaces. ? 9nekTpoH. aaH. ? Mockea : duamatnut, 2008. ? 216 ¢. ? Pexum
noctyna: https://e.lanbook.com/book/2190. ? 3arn. ¢ akpaHa.

Bonkosbickui, J1.1. C6opHMK 3a0a4 No Teopmmn OyHKLIMIA KOMNIEKCHOMO NepPeMEHHOro
[OnekTpoHHbIN pecypc] : y4ebHoe nocobue / J1.U. Bonkosbickuid, I.J1. JlyHu, W.I". ApamaHoBuy. ?
ONneKTpoH. faH. ? Mocksa : duamatnut, 2006. ? 312 ¢. ? Pexum goctyna:
https://e.lanbook.com/book/2763. ? 3arn. ¢ akpaHa.

CeewHwnkos, A.I". Teopunst OyHKLMIA KOMMNEKCHOW NepeMeHHo [DNeKTPOHHbIN pecypc] : y4ebHuK /
A.l". CeewHukos., A.H. TuxoHosB ; noa pea. MnbuHa B.A.. ? OnekTpoH. gaH. ? Mocksa : dnamarnur,
2010. ? 336 c. ? Pexum goctyna: https://e.lanbook.com/book/48167. ? 3arn. ¢ akpaHa.

7.3. UHTEepHeT-pecypcChbl:

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

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

Cant kadpeapbl TeOpun OTHOCUTENBHOCTM K rpasuTauumn KAY - http://old.kpfu.ru/fé/k6/index.php

AnekTpoHHas bubnnoTeka MexaHNKo-MaTeMaTnyeckoro doakynbteta MockoBckoro
rocynapcTBeHHOro yHusepcuteta - http:/lib.mexmat.ru/

OnekTpoHHas bubnmnoteyHas cuctema "KnuragoHa" - http://www.knigafund.ru/
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8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLMNUHbBI(MOOYNS)

OcBoeHune aucunnnunHbl "JononHMUTeNbHblE rNasbl MATEMATMYECKOro aHanmsa" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOIro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT M3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON yNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPON3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEANAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerichl
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoueBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyatowwmxcs B yoO6HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eEHMS, B TOM YMCE C MCNONb30BAHMEM B NnpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHas ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylwmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax brnsHeca. doHp 6ubnmnoTekn COOPMUPOBAH C YHETOM BCEX
N3MEeHEeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AMccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBoOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CneunanbHbie Nepuoanyeckmue n3naHnsa n n3naHms,
BbiNyckaemble nanarenncteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucTeme MapatenncTtea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. ObC MN3patenbctia "MlaHb" BKOYAET B ceOS 9NEKTPOHHbIE BEPCUMUN KHUI U3[ATENBCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMY KONMMYECTBY NPOGUIbHbBIX HAanpasneHnn ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

YyebHble ayamTopun ons NpoBeAeHNS NEKLMOHHbBIX 1 NPaKTUYECKMX 3aHATUN.
MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no

HanpasneHuo 03.03.03 "Pagnodunamka” n npocunio noarotToBkn TenekoMMyHUKaALUNOHHbIE CUCTEMbI
N NHJPOPMALIMOHHbBIE TEXHONOTUN .
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AsTop(bl):

AmunHosa A.B.

BbanakuH A.B.

Haunwes P.A.

" 201 .

PeueH3eHT(bl):
Monos A.A.
" 201 __ .
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