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I. Hean v 3a1a4u TUCUUILJIAHBI
Teopust pyHKIMI KOMIUIEKCHON MEpEMEHHON SBISETCS OAHUM U3 3aKJIIOUUTEIbHBIX Pa3zesioB
o011ero Kypca BbICIIEH MaTeMaTUKH, U3ydyaeMol cTyieHTaMu ¢pusukamu. OyHIaMeHTalbHbIEe TTOHATHS
TEOpUU (PYHKIMH KOMIUIEKCHOW MEPEMEHHOM HaXOoJAT IIMPOKOe MPUMEHEHUE B OOJBIIMHCTBE pasze-
JIOB COBPEMEHHOM MaTeMaTUKU U (PU3UKH.
Teopust GpyHKIIUI KOMIUIEKCHOW NMEPEMEHHOMN CBsI3aHa C M3YYEHHEM aHAUTHUECKUX (DYHKIHH.
B nmanHOM Kypce BakKHEHIIME MOHATUS MaTeMaTHYECKOro aHaiu3a (YHKUMH AeHCTBUTEIBHON mepe-
MEHHOM, Takue Kak MpeJiel, HENPephIBHOCTh, MU depeHIIpyeMOCTh, HHTETPUPYEMOCTh, PSA U €ro
CXOAUMOCTH (POPMYTUPYIOTCS A1 GYHKIMNA KOMIUIEKCHOW NMEepeMEHHOW M M3Yy4aloTCs UX CBOWCTBA.
[Tpu 5TOM BO3HMKAOT HOBbIE MHTEPECHBIE aCIEKThl, CBA3aHHbIE ¢ KOH()OPMHBIMU OTOOPaKEHUSIMHU U
METOAAMU BBIYUCIICHHUS ONpPEICNCHHBIX WHTETpajoB OT (PyHKIMHA NEHCTBUTENBHONW MEpeMEeHHON Ha
OCHOBE MOHATUN TEOPUHU (PYHKIIMH NEeHCTBUTENbHOMN TEpEeMEHHOM.
Iean kypca
Kypc teopust GpyHKIMI KOMIUIEKCHON NEPEeMEHHOI HampaBiieH Ha pa3BUTHE METOJOB HCCIE0-
BaHUs (DYHKIMHA B KOMIUIEKCHOW 00JIaCTH M MPUMEHEHHE 3TUX METOJIOB K 33/1a4aM MaTeMaTHYECKOTO
aHanuza. @opMynupyroTcsi 0a30Bble MOHATUS MaTEMaTHUECKOrO aHalIM3a, TaKhe Kak Ipenes, Herpe-
PBIBHOCTB, ITPOM3BO/IHAS, UHTETPATl U PAJ JUISI KOMIUIEKCHBIX (DYHKIIHIA, 3aBUCSIIUX OT KOMILJIEKCHOM
IepeMEHHOM. MaTepurainsl JaHHOTO Kypca UCIIONIb3YIOTCS PU U3YUYEHUH KypCOB METObI MATEMATHYE -
CKOM (pu3MKH, KIaccuyeckas MEXaHUKa, 3JEKTPOJIMHAMUKA, KBAHTOBAas MEXaHUKA, a TAaKXkKe CIEIKYyp-
COB M0 TeopeTnyeckoi (usuke. 3HaHHE METOIO0B TEOpHH (DYHKUUN KOMIUIEKCHON NMEepeMEeHHON SB-
JsIeTCs HEOOXOIUMBIM 3JIEMEHTOB MAaTEeMaTHUYECKOTO 00pa30BaHUsl COBPEMEHHOT'O yUeHOTr0-(pU3UKa.
[ToaTomy 1Eenp Kypca — OBJIaJieHUE OCHOBHBIMU MOHATHSMH TEOPUH (PYHKIMH KOMILIEKCHOTO
HepeMEeHHOT0, (hopMUpOBaHHE MPEJICTABICHHUN 0 €€ METOJaxX M B3aUMOCBS3AX C ICHCTBUTEILHBIM aHa -
JIM30M, a TaKXKe C IPyTMMH MaTeMaTHYECKUMHU JUCHUIUITMHAMUA
3angaum kypca
— cpopmMHupoBaTh NPEACTaBICHUS 00 aHATUTUYECKUX (YHKUUAX, KOHPOPMHOM OTOOpa’keHUH,
KOMILJIEKCHOM MHTErpajie, aHaJINTUYECKOM HPOJI0JKEHUH, PUMAHOBOMN IMOBEPXHOCTH U OCOOBIX TOY-
Kax (pyHKIUH, psiiaX aHATUTHYECKUX (YHKIMNA, BBIYETAX;
— BbIpa0OTaTh yMEHUs M HaBbIKM AU epeHnnpoBanus GyHKIMA KOMIIJIEKCHOTO NIEPEMEHHOr0, I0-
CTPOEHUSI KOH(POPMHBIX OTOOpa)keHUI MpocTeHmux obaacTei, BHIYMCICHNUS KOMIUIEKCHBIX HMHTErpa-
JI0B, pazyioxeHust GyHknuii B psia Ternopa u psia Jlopana, a Takyke BBIYMCICHHS BBIYETOB (DYHKITHIA;
— HAy4UTh MPUMEHATH METO/bl KOMILJICKCHOI'O aHAlu3a JUIs BBIYMCIICHUS ONpENeIEHHBIX U HEcoO-
CTBEHHBIX MHTETPAJIOB U PEIIECHUs APYTUX 3a7a4 aIreOpsl U aHAIIN3A;
— IO03HAKOMHTb C COBPEMEHHBIMH HAIIPaBJICHUAMU Pa3BUTUS KOMIUIEKCHOI'O aHAJIN3A.
I1. Mecto nucuunimusl B crpykrype OIIOIL:

Jucuuruinna «Teopus QyHKIMM KOMIUIEKCHOTO IEPEMEHHOI0» SBJISETCS 00s13aTeNIbHON AJIS U3Y-
YeHUs N0 JaHHOMY npodmmo. M3ydeHne pas3ienoB Kypca IpeArnoiaraeT uCoiIb30BaHUE TTOTYYEHHBIX
OCHOBHBIX 3HAaHUM, YMEHUI U KOMIIETEHIIUH Ha MTOCIEAYIOIIEM YPOBHE 00pa30BaHMU.

1. Jlnst u3ydeHus AMCIMIUIMHBI, HEOOXOANMBI 3HAHHS W YMEHUS M3 YATAEMOW Ha IEPBOM KypCe JIUC-
IUIIIMHBL « MaTeMaTHYeCcKUil aHaIn3».

2. 3HaHUs ¥ YMEHUs, IPUOOpEeTacMble CTYICHTAMHU MOCIE U3Y4CHHs JUCIHMIUIMHBL, OYAyT HCIOJIB30-
BaThCSI TP U3YYEHUH TEOpeTUIECKHX KypCOB (DU3UKH.

I1I. TpeOGoBaHus K pe3y1bTaTaM OCBOCHMS JMCIUIIIHHBI

Hepeqeﬂb NJIAHUPYEMBIX PE3yJbTaTOB OﬁyquI/Iﬂ o JTMCHUIIJIMHE , COOTHECCHHBIX C HHAUKATO-
aMHU JOCTHKeHHUsI KOMIIeTeHIu i

KoMmnerenus OIIK-1: Crnocoben mpuMeHsSTh 0a30BbI€ 3HAHHUA B 00IAcTH (PU3UKO-
MaTeMaTU4YeCKnX U (UJM) €CTECTBEHHBIX HAyK B cdepe cBoeil mpodec-
CHOHAJILHOM JeITeIIbHOCTH




I/IHI[I/IKaTOpBI KOMIICTCH-

U

I/II[K onk 1.1
[Mpumensier pusznKo-MaTeMaTHUECKHA anmapatr B cdepe cBoeid mpodec-
CHOHAJIBHOW JCSITETbHOCTH PUHITUITHI

PesynbTarsl 00yueHus

3Haem: OCHOBHBIE MOHATHUS TEOPUH (PYHKIHUNA KOMIUIEKCHOTO MEPEMEH-
HOTO, COBPEMEHHBIE HAIPABIEHUS Pa3BUTHUsI KOMIUIEKCHOTO aHaIu3a U
€ro MPWIOKEHUSI.

Ymeem: BBIYUCIATH MPOU3BOJHBIC (PYHKIMH KOMILIEKCHOTO TEPEeMEH-
HOTO, BOCCTaHABJIMBATh aHATUTHYECKYIO (PYHKITHIO MO €€ JEeHCTBUTEIh-
HOI I MHUMOM YacTH.

Brnaoeem: wmetomamMu HaXOXACHHUS O0JACTH CXOJUMOCTH (PYHKITUH
KOMILJIEKCHOT'O TIEPEMEHHOT 0.

IV. Coaepixkanue ¥ CTPYKTYpa AUCHUTLIUHBI

OO0BeM IHMCIUILUIMHEI COCTABIIIET S5 3aueTHBIX eanHHUIBI, 180 daca, B ToM umcie 111 yacoB KoH-
TaKTHON pabOTHI.

3aHATHS TPOBOJATCS TOJBKO B OUYHOM (opme oOyueHuss ¢ MPUMEHEHHEM IUCTAHIIMOHHOIO
KOHTPOJISI CAMOCTOSTENIbHOM paboThl cTyaeHToB uepe3 DUOC ¢akynpTera. DIEKTPOHHONW U AUCTaH-
IIMOHHOW opM 00yUEHUS HE TTPETyCMaTPUBACTCS.

Ha nmpaktuueckyro noaroroBky oTBoauTcst 60 ay IMTOPHBIX YaCOB.

dopma TPOMEKYTOUHON aTTECTAIlMU: IK3aAMEH.

4.1. Conep:kaHue JUCUMILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM, ¢ YKa3aHHeM BHUI0B y4e0-

HbIX 3aHATHII M OTBEJEHHOI0 HA HIUX KOJHYECTBA aKAJIeMHUYECKHX YaCOB

Ne | Pa3- | C| Bc U3 Bunbt yueGHOI paboThl, DopMEI TEKY-
o/t | gen | e | er | HHX | BKIIOYas CAMOCTOSATEIBbHYIO paboTy O0YUYarOIIMUXCS , MPAKTHYE- | [IIET0 KOHTPOIIS
Iuc- | M | O | TIpak- CKYIO IIOATOTOBKY U TPyIOEMKOCTb YCIIEBaeMOCTH;
ou- | € | 4Ya | Thde- (B gacax) dopma pome-
M- | ¢ | CO | cKad KYTOYHOH ar-
KonTakTHas pabora mpenogasatens ¢ o0ydaromu- | CaMocTosi-
HBI/ | T B | mon- TeCTalUH
MHCS TeNbHAasI
TEMBL | P ro- (no ceme-
pabora
TOBKa Jlexun Cemunapckue | KoHcynbranuu cmpam)
00y- /MpaKTHYECKHE
qaro- /mabopaTopHbIe
IIUX- 3aHSITHUS
csl
1 1-16 |4 180 |60 40 60 1 43 [IpakTHue-
CKOC 3aaa-
HHE;
JK3aMeHalU-
OHHBIE OuJe-
ThI
Hroro: 180 |60 40 60 1 43

4.2 I11aH BHeayJUTOPHOM CAMOCTOSATEIbHOM Pad0oThl 00yYAOIIUXCS 10 JUCHUIIIMHE

Cemectp

HasBanue

pa3gena, Te-
MBI

CamocrosrenbHas padorta obydatomuxcsi |OneHouynoe | YyeOHO-
TB MeTOoAnYe-
Bung  camo- Cpoku  BbI-| Tpyno- CPeACTBO CTOx 5 ¢
CTOATEIbHOM | IOJHEHHUS €MKCTb cikoe obecerie-
YeHU MO-
paboThI (dac.) CHHC ~ CaMo
CTOSITEJILHON




paboThI

4 Tema 1-9 3anaHue B [Tocae mpoii- 43 JlemoHcTpa- | Mcrounnkn 3
Buje 3agaun | ACHHBIX TCM U T'OTOBBIX | OCHOBHOM U J0-
pelIeHni IIOJIHATENIEHON

JUTEPATyphl 10
TEeME IMpaKTHYe-
CKUX 3aHSTHI;
O6pa3oBarenb-
HbIE  PECYypCHI,
JIO-CTYIHBIE IO
JIOTUHY W TIapo-
JI10, MPEeAoCcTaB-
nsemplM  Hayu-
HOW OmOnmoTe-
kot UT'Y.

4.3. Conep:xxaHue yueOHOIro MaTepuaJia
Conep:xaHue pa3iejioB H TeM THCIUIIJIHHBI

Tema 1. KommiekcHbie yncia. OyHKINY KOMILUIEKCHOTO IEPEMEHHOTO

KommuiekcHble uncia u aeidcTBus Haa HUMH. ['eomeTpuyeckoe M300paxkeHHEe KOMIUIEKCHBIX YHCEIL.
Tpuronomerpudeckas U moka3aTeinbHass GOPMbI KOMIJIEKCHBIX YHcell. Bo3BeeHue KOMIUIEKCHBIX YH-
cell B CTeNEHb U U3BJICUYCHHUE KOPHS M3 KOMIUIEKCHBIX unceln. M300paxeHne KOMIUIEKCHBIX YUCEN Ha
cdepe. beckoneuno ynanennas Touka. Crepeorpaduue-ckas mpoekius. PacmmpenHas KOMIIeKCHas
IJIOCKOCTh. MHOXECTBO TOYEK Ha KOMIUIEKCHOH miiockocTu. Onpenenenre GyHKIUU KOMIUIEKCHOTO
MIEPEMEHHOTO U ee Tipenesa. HempepblBHOCTh (DyHKITUH.

Tema 2. JluddepenmmpoBanre GyHKIMN KOMIUIEKCHOTO MEPEMEHHOTO. AHAIWTHYECKUE (DYHKITUU.
Kondopmuoe otobpaxkenue [IponsBoanas ¢GyHKINN KOMILIEKCHOTO repemenHoro. [Ipasuna nudde-
pennupoBanust GyHkuu. HeoOxonuMoe W goctatodHoe yciaoBue audhepeHIupyeMocTd (PyHKITUH
KOMIUIEKCHOTO TIEPEMEHHOTO. AHanuTHYeCKass QyHKIUS, ee CBOMCTBA. | apMOHUYECKUE U COTPSIKCH-
HbIe TapMOoHnYeckne GyHKIUU. CBA3b TAPMOHUYECKOW M aHATMTHYECKOW GyHKIMU. ['eomeTprueckuit
CMBICIT MOJYJISI U apryMeHTa MPOU3BOAHON (HYHKIIMU KOMIUIEKCHOTO repeMeHHoro. CrenenHas QyHK-
nus. [TokazaTenpHas u orapudmudeckas QyHKITHH.

Tema 3. UnTerpupoBanre GyHKIIUN KOMIUIEKCHOTO IEPEMEHHOTO

HNHTerpan mo KOMIUIEKCHOMY MEpeMEHHOMY, ero cBoiicTBa. MHTerpanbHas teopema Komm. Teopema
Kommm myist MEOTOCBsI3HOM 00nactu. [lepBooOpasHas u uHTErpai (yHKIIUU KOMIUIEKCHOTO TIepEeMEHHO-
ro. MaterpansHas Gopmyna Komm. CpolicTBa aHanutudeckux ¢pyukmmuii. Teopema o cpeanem. [Ipun-
IIUTT MAaKCUMyMa MOJIYJIsI aHanuTHdeckoi Gpynkmuu. Teopema Mopepa.

Tema 4. Psanbl ananmmtruecknx GyHkimii. Teopust BEIYETOB.

Yucnossie psaabl. OOUIMiA KpUTEpUt CXOAUMOCTHU PsiIoB. AOCOOTHAS CXOAUMOCTh psijia. Cioxe-Hue
Y BblYMTaHue psaaoB. [lepecTaHoBKa 4iieHOB psija. YMHOKeHUE psagoB. OyHKIIMOHABHBIC Psbl. PaB-
HOMEpHas CXOAUMOCTh. TeopeMa 0 HEMPEPHIBHOCTH CyMMBI PABHOMEPHO cxosierocs psaa. CreneH-
Hble psaael. Teopema AbGens. Psn Teinopa. Teopema Tetinmopa. Lemast pynkmus. Teopema JlnyBumms.
Psin Jlopana. IIpaBunbHas u rnaBHas yactH psaa Jlopana. Teopema Jlopana. M3onupoBanHbie 0coObIe
TOYKH aHAJTUTHYECKON (YHKIIUU. YCTpaHUMbIe 0coObie Touku. Hymm anammutuueckon pynkmuu. [lo-
moc. Psn Jlopana B okpecTHOCTH 0co00i Touku. CyniecTBeHHO 0coOble TOUKH. MepomopdHas GpyHK-
1. Berder GyHkimu. BeraeTsl B KOHEUHOH yCTpaHUMOM TOYKe. Bhruncienne BbiueTa B MOJIIOCE U B
CYIIECTBEHHO 0co0oi Touke. OCHOBHAsI TeOpeMa TEOPUH BHIUETOB. BhIyeT B GECKOHEUHO yNalIeHHON
Touke. Bolurcnenue uHTErpasia no 3aMKHyTOMY KOHTYDY.

Tema S. Pacuer UHTErpajioB U CYMMHUPOBAHHUE PAJIOB € MOMOIIBIO TEOPUU BHIYETOB




Brruucnenue unterpana BeruucieHre HecOOCTBEHHBIX MHTETPATIOB U MHTEIPAIIOB OT TPUTOHOMETPH -
YECKUX (DYHKITHM.

CymMMupoBaHuE ps0B € TOMOLIBIO BEIUYETOB.

Tema 6. [IpeoOpazoBanue Jlaniaca 1 ero cBONCTBa

ITpeoOpaszoBanue Jlamnaca. Opurunan u nzoOpaxenue. CBoiicTBa npeodpasosanus Jlamnaca. Tabmnu-
11a OpUTHHAJIOB U n300paxenuil. Haxoxnenue nzo0paxenuit ¢pynkuuii. Pemenue 3agaun Komm ans
JTUHEHHBIX AU epeHInalbHBIX YPAaBHEHUH € TOCTOSHHBIMU KO3(pPHUIIMEHTaMU ¢ MOMOIIBIO MPeod-
pa3zoBanus Jlamaca.

Tema 7. JloropuhMUIecKuil BIYET

Jloropupmuyeckuii Beruet. Teopema Pyie. OcHOBHas Teopema 0 KOpHAX MHOrowieHa N — cTeneHu.
Tema 8. KondhopmHubie oToOpaskeHus

Kondopmuoe orobpaxkenne. HeoOxonumoe M 10CTATOUYHOE YCIOBHE KOH(DOPMHOCTH OTOOpaKCHHUS.
OneMeHTapHble (YHKIMU KOMILIEKCHOTO mepemMeHHoro. JIuneitHass ¢ynkuus. [IpoOHo — nuHeiHas
¢yukusa. KpyroBoe cBoilcTBO ApoOHO — auHEHOro otodpaxeHus. CBOMCTBO COXpaHEHUS CHUMMET-
pun. JIpobHO — nuHeitHOe 0ToOpakeHue, epeBoisiiee TpH TOYKH B TpU Touku. [Ipumeps! 1pobHO —
JUHEHHBIX 0TOOpaKEHUH.

Tema 9. [Tpunoskenus Teopun QyHKIMI KOMIIEKCHOTO NEPEMEHHOTO K 3a/1a4aM (GU3UKU

[Tnockoe Teuenue xuakoctu. O6Tekanue koutypa. [Ipumenenne nmpeodbpazoanus Jlamiaca k pacuety
ANEKTPUYECKUX KOHTYPOB.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHI U 1a00paTOPHBIX padoT

Ne Ne paznena n | HammeHoBanue cemuHapos, npak- | Tpy- | OueHouHsle dopmupyemsie
/0 | TeMbI IUCIH- | THYECKUX U JIAOOPATOPHBIX paboT | Joem- CpelcTBa KOMIIETEHIINH
TUTUHBI (MO- KOCTh
JUyJIST) (ua-
Chl)
1 2 3 4 5 6
1. Tema 1 Kommiekchsbie uncna, OyHKIUU 3amanue Ha OIIK-1
KOMIUIEKCHOI'O IEPEMEHHOTO 6 ceMHUHape B
BUJIE 33/1a4U
2. | Tema?2 HuddepenumpoBanue GyHKIIIN 3amanue Ha OIIK-1
KOMIUIEKCHOT'O IEPEMEHHOTr0. AHa- 8 cEeMHHape B
JUTHYECKHE (QYHKIUU. BUJIE 3a/1a4
3. | Tema3 HHterpai 1o KOMIIJIEKCHOU Tiepe- 3anaHue Ha OIIK-1
MeHHOH. MnTerpan Komm 10 CEeMMHape B
BUJIC 3a/1a4U
4. Tema 4 Psinb1 ananmuTraeckux QyHKITUHA. 3amanue Ha OIIK-1
Teopus BbIUETOB 8 CEMHHApe B
BHJIE 33/1a4
5. [ Temas Pacuer nHTErpanoB u CcymMmupoBa- 3aaHue Ha OIIK-1
HUE PS0B C MOMOIIBIO TEOPUH BbI- 10 CEMUHape B
YETOB BUJIE 3a/1a4
6. Tema 6 [Tpeobpa3oBanue Jlamnaca u ero 3agaHue Ha OIIK-1
CBOMCTBA 10 CEMUHape B
BUJIE 3a/1a4U
7. | Tema7 Jlorapudmuueckuii Beraet Teope- 3agaHue Ha OIIK-1
Ma Pymie 8 cEMHUHape B
BH/JIE 3a7a4U




4.3.2. Ili1an caMoCTOATEIbHOM PadoThl CTY/ICHTOB

Ne Tema Bun camo- 3aganue Pexomennye- | Hacol
Hex CTOSTEITb- Masi TuTepa-
HOM pabOoTHI Typa
1 Komruiekcubie yucna u | Bueayau- | 1.04(4), 1.05(2), 1.06(3.9), 5
ACHCTBUSA  Hal HUMH. | TopHas, pe- | 1.07(8,9,10), 1.14(5),
QyHKIMH KOMIIEKCHO- |  reppe 3a- | 1.13(4,8,10), 1.57,
IO NIEPEMEHHOTO. naq 1.58(4,6,7).
K.K.M. 16(8,r), 17(0),
58(a), 59(B), 61(a,B),
67(6,r,x), 68(0), 75, 74.
2 Huddepennupopanue Bueaymu- | 8.07(1), 8.31(3,4), 8.36, 5
SKH. Yenosust Komw- | topmas, pe- | 8.40(2), 8.51(2,5)
MMaHa U UX HUCIIOJIb30- _
BaHue. [apMoHUYeCKue mel){]ﬁz > KCKM. 104, 105. I/ICTOqHHKfI 13
dyHKIHH. OCHOBHO# 1
3 Wnterpuposanne OKIL. | Breaymu- | 3.64, 3.65,10.13(4), AOTOTHUTCIB- 4
Teopema Komm u e€ | topmas, pe- | 10.20, 10.22, 10.23(3,4). HOH JIHTEpa-
ucnojb3oBanue.  DPop- | enue 3a- 10.27; TYpPBbI
Myl Ko, nau K.K.M. 141, 146(6).
4 Psy Teitnopa Bueaymu- | 11.06(2); 4
TopHas, pe- | KK.M. 210, 216, 221.
IIICHHE 3a-
nad
5 Ananutnueckoe  npo- | Bueaymu- | 12.07(4), 13.26,13.28(1), 2
AODKECHNE TopHas, pe- | 13.31(4).
IIICHHE 3a-
nad
6 Mnuorosnaunbie  ¢yHk- | Bueaymu- | 17.07, 17.12(1,2), 17.13(3), 5
uuu. Beinenenue pery- | topmas, pe- | 17.17(3), 18.04, 18.05(1),
JISIPHBIX BETBEH. wenue 3a- | 18.06(2,4).
nadg
7 Pan Jlopana. Ocobwie | Bueayau- | 19.15(2), 20.16(3), 5
TOYKH. TopHas, pe- | 20.21(3,4).
IIICHUE 3a-
nada
8 Boruucnenne BeruetoB. | Breayam- | 21.03(3), 21.09(4), HCTOIIHHK? 1 4
Muterpaiisi 10 3avMkHy- | opmas, pe- | 21.12(2), 22.01(4), OCHOBHON 1
TOMY KOHTYPY. wenme 3a- | 22.02(1,5,14),22.04(3), | HOTOTHHTERET
HOM JuTepa-
aq 22.05(7).
9 HecoGcTeennbie  unte- | Breayam- | 28.15(2,9). 28.03(2), TYPH 4
TpaJIbL. TopHas, pe- | 28.05(9,14), 28.07(11).
IIICHHUE 3a-
nad
10 Wuterpanel oT MHOro- | Bmeaymu- | 28.22(2), 28.29(3), 2
3HAYHBIX (YHKIIHHA. TopHas, pe- | 29.20(7).
IIICHHUE 3a-

Jad




11 Teopema Pyie. Bneaynu- | 23.09, 1
topHas, pe- | KKK.M. 434, 438, 442.
IIEHUE 3a-
a4
12 CyMMmupoBaHue psjoB. Bneaynu- | 30.02, 30.03(5,6,8,9). 1
TOpHasl, pe-
IIEHUE 3a-
a4
13 Kongpopmuoe orobpa- | Bueaymu- | 32.01(2,4), 33.19(2,4), 1
xeHue. JIpoOHO-MHeH- | topHas, pe- | 35.05(2);
Has yHKUMS menne 3a- | K.K.M. 460, 476, 503.
a4

4.4. MeTonnuecKue yKa3aHus 110 OPraHU3aluM CAMOCTOSITeIbHOM Pa0oThI CTYACHTOB

B paznene 4.3.2 cTyaeHTaMm Ui CaMOCTOSITENIBHOTO YIIyOJIEHHOTO M3Y4YeHMS AMCIUILTUHBI (mapai-
JIEJIBHO C JIEKLUSAMH) MPEATaraloTcs 3ajauu 1o u3ydaemsIM paszzaenam. [Ipennonaraercs, 4To CTyIeHT
CaMOCTOSITENIbHO MU3y4YUT JAOMOJHHUTENbHbIE aparpadsl 1Mo MpoiaeHHONH TeMe, IPEICTaBICHHbIE B JIU-
TepaType u3 II. 5, a 3aTeM peIInT IpeUIoKeHHbIe 3aaun. OeHKa CaMOCTOSTEIbHON paboThl CTyAEH-
TOB MPOBOJUTCS HA MPAKTUYECKHUX 3aHATHUAX.

4.5. IlepeyeHb CEMUHAPCKUX, IPAKTHYECKHUX 3aHATHH M J1a00paTOpHBIX padoT

Y4eOHBIM IJIAHOM He TIPEAyCMOTPEHO HAIMCaHUE KYPCOBBIX paboT (IIPOEKTOB).

V. Y4ebHo-MeTOoqMYecKOe U MH(OPMALIMOHHOE 00ecneyeHue JUCIUTNINHBI
a) CIMCOK JINTepPaTypbl

OCHOBHas JIUTEpaTypa

1. EprpadoB, M.A. AHanutndeckue QyHKIUU [DnekTpoHHbIA pecype] / M. A. EBrpados. - Mock-
Ba : Jlanup, 2008. - 447 c. - Pexum gocryna: ObC "U3parensctBo "Jlanw". - Heorpanuu. moctym.
- ISBN 978-5-8114-0809-2

2. Kpachos, M. JI. ®yHKIUN KOMIUIEKCHOTO MEPEMEHHOT0: 33Ja4l U IPUMEPBI ¢ TOJPOOHBIMU
pemeHusMu: yueb. mocodue st ctya. BTy30B / M. JI. KpacHos, A. . Kucenes, I'. 1. Maxkapenko. - 4-
e u3g., ucnp. - M.: KomKnura, 2006. - 205 c. - ISBN 5-484-00462-4 (96 3k3.)

JIOTIOJIHUTENbHASL TUTEpaTypa

1. JlaBpentoeB, M. A. Metoabl Teopun (pyHKIHI KoMIUIEeKCHOTO niepeMeHHoro / M.A. JlaBpeH-

TheB, b.B. [llabar. - 6-¢ u3z.,crep. - M. : Jlans, 2002. - 688 c¢. - ISBN 5-9511-0014-3 (2 5k3.)

2. Cunopos, 0. B. Jlekuuu no teopun GyHKIUH KoMIuiekcHoro nepementoro / FO. B. Cumopos,
M. B. ®enoprok, M. U. [llabynuHn. - 2-e u3m., nepepad. u gom. - M. : Hayka, 1982. - 488 ¢ (3)

3. Caemnukos, A. I'. Teopus GpyHKIH KOMITIEKCHOM nepemenHoi / A. I'. Cemnukos, A. H. Tu-
XOHOB. - 4-¢ u3.,crep. - M. : Hayka, 1979. -319 c. (5)

0) nepuoauYecKUe U3TaAHUS
- HET
B) CIIHICOK aBTOPCKUX METOJIMYECKUX Pa3paboToOK
— HET
B) 0a3bl TaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI

http://library.isu.ru/ - Hayunas Oubnuorexa UI'Y;


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B2%D0%B5%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B8%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%B2%D1%80%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B2%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%9B%D0%B5%D0%BE%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

OOpazoBaTenbHbIE pPecypcehbl, AOCTYMHBIE MO JIOTMHY W Mapojro, MpeaocTaBiseMbiM HayuHoii
ounoimorexon UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubmmuoTex»;
e http://e.lanbook.com - DbC «M3natenbcTBo «JlaHby;

e http://rucont.ru - 9bC «PykoHT» - Me)kOTpacieBas HayuyHass OMOIMOTEKA, coaep xKarias omud-
POBaHHBIC KHUTH, ICPUOJUUCCKUC NU3JaHUA U OTACIBHBIC CTATbH 110 BCEM OTpPACIIAM 3HaHI/H>'I, a
TakKe ayJuo-, BUACO-, MyJIbTUMeIua cohT U MHOTOE APYTOE;

e http://ibooks.ru/ - OBC «AlOyKC»- HHTEPHET PeCypChl B CBOOOTHOM JOCTYTIE,

VI. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUNIUHBI

VYueOHast ayauTopus A MPOBEACHUS 3aHATUN. {151 mpoBeneHus 3aHATHI JIEKIIMOHHOTO THUIA B
KayecTBE IEMOHCTPAIMOHHOTO 000pYyI0BaHUS UCIOJIb3yeTCs MeoBast 1ocka. HarnsaHocTs obecnieun-
BaeTCs MyTeM U300paKeHHsI CXeM, IuarpamMM u GopMyl ¢ TOMOIIbio Mena. Mcnonp3oBanue rnobdans-
HOW KOMITBIOTEPHOU CETH IO3BOJISIET O0ECIEYHTh JOCTYIMHOCTh MHTEpHET-pEecypcoB W Peain30BaTh
CaMOCTOSITENIbHYIO paboTy CTYIEHTOB. Ha JNeKIHsIX MOTYT MCIONb30BAThCS MYJIbTUMEAUMHBIE CPEll-
CTBa: TNPOEKTOp, TMEPEHOCHOW 3KpaH, HOYTOykK. Ha Qaxynprere MMeeTcss KOMITbIOTEPU3HPOBAHHAS
ayuTopus, MpelHa3HauYeHHas JUIsi CaMOCTOSITeNIbHOM padoThl, C HEOTPaHMYEHHBIM AOCTyrnoM B WH-
TEPHET.
Marepuansl: yueOHO-METOAMUECKUE TTOCOOUS, 3alaHusl IJIsl ayAUTOPHON M CaMOCTOSTEIILHOM pa-
OOTBI CTYIEHTOB.

VII. O6pa3oBaTejibHbIC TEXHOJIOTHH:
3amaun U3I0KEHUS U N3yUeHUs] TUCIIUIUTHHBI PEaTU3yI0TCs B CIEAYIONHUX (PopMax IesTeTbHOCTH:

¢ JICKIIMU, HAIICJICHHLIC Ha IIOJIYYCHUC HeO6XOIlI/IMOI7I HH(bOpMaLII/IH, n €€ HCIIOJIb30BaHUC
IIpHu pCHICHNUH IIPAKTUYICCKUX 3a1a4,

® JIPAKTUYCCKHC 3aHATHA, HAIIPABJICHHBIC HAa aKTHUBHU3AIUIO MMO03HaBaTEILHOM JACATCIIbHOCTH
CTYACHTOB U HpI/IO6peTeHI/I$I HNMHU HABBIKOB PCIICHUA MPAKTHYCCKUX U npo6neMme 3aJa4,

® KOHCYJbTAaIHMU —CKCHCACIBHO IJIA BCEX KEJIAOIMNUX CTYACHTOB,

® CaMOCTOATCIIbHas BHEAYIUTOpHAasA pa60Ta HaIllpaBJICHA Ha an06peTeHHe HaBBIKOB CaMO-
CTOATCIIBHOT'O PCIICHUA 3a4a4 IO JUCIHUIIIINHEC,

L4 TGKYHIHf/’I KOHTPOJIb 3a ACATCIbHOCTBbIO CTYACHTOB OCYHICCTBIIACTCA HA JICKIMOHHBIX U
MMPAaKTHYCCKHUX 3aHATHAX B XOJC CaAMOCTOATCIBHOIO PCIICHUSA 3alldd, B TOM YHUCIC Y
JOCKH.

VIII. OneHo4yHbIe MaTepPHAJIbI VIS TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTecTauuu
@OH OLICHOYHBIX CPEACTB IIPEACTABIICH B IIPUIIOKECHUH.

8.1. OueHouHbIE CpeACTBA JJISl BXOJHOTO KOHTPOJIS: HE TPEOYyIOTCS.
8.2. OueHOYHbIE CPENCTBA TEKYLIETO KOHTPOJIS.
[TpumepHBbIE BONIPOCHI U 33JaHUS TEKYIIETO KOHTPOJIIS

1=

1. Haifti mpon3BOIHYIO OT PYHKITUH

2. Haiitu U(X,y), eciu V(x,y)=x*- y*+2xy, f(0)=0.

3. HaiiTn BeIeCTBEHHYIO M MHMMYIO 9acTh (DYHKIHH COS(Z°).

4. OnpeneneHue KOMIUIEKCHOTO uuciia. Onepanuu CI0XKEeHUsl, YMHOXEHUSI.

5. Muumas enununa. KomrekcHoe compspkenue. AnreOpawdeckas (opma 3aricu KOMIUIEKC-
HOTO YHCIIa.

6. Moty 1 apryMeHT KOMIUIEKCHOTO uncia. TpuroHoMeTpuyeckas 1 roka3aTesibHas Gopma.

7. CBoiicTBa onepalnii ¢ KOMIUIEKCHBIMH ynciaamu. Jlenenue.

8. 'eomeTpuyeckasi HHTEpIpETAIUS KOMIUIEKCHOTO YHCIa.

9. M3BneyeHne KOpHEH U3 KOMITJIEKCHBIX YHCeN (IPUMEPHI).

10. ITocnenoBaTenbHOCTH KOMIUIEKCHBIX yrces. OnpeaeneHue npeaesna mociaeqoBaTeIbHOCTH.




VYenoBus CXOIUMOCTH IIOCIIE0BATEIBHOCTH.

11. Kpurepuit Konmm cxoaumocTH ociaea0BaTeIbHOCTEN.

12. PacimmpeHHas KOMIJIEKCHAsE TUIOCKOCTh. beckoHeuHo ynaneHHas Touka. Ctepeorpadpuydeckas
MIPOEKIHUSL.

13. Ompenenenne (yHKIMHM KOMIUIEKCHOM mnepemMeHHOM. OOnactu, rpaHHIlbI 0OIacTel.

8.3. OuieHOUYHBIE CPENICTBA IPOMEKYTOUHOTO KOHTPOJIS.

dopma NnpoBeeHUS MPOMEKYTOUHON aTTECTAIUN — HK3aMEH.

[IpumepHbIii NepeyeHb BOMPOCOB K IK3aMeHY

1. IlonsTHE KOMIUIEKCHOTO 4yKcia. JlelicTBUS HaJl KOMIUIEKCHBIMU YUCJIAMU U UX T€OMETPUUECKOE HC-
TosikoBaHue. [Ipumeps.

2. TpuronomeTrpuyeckas 1 mokasatesibHasi (POpMbl KOMIUIEKCHBIX uncell. Bo3BeaeHne KOMIIEKCHO-TO
Yyclia B CTETIEHb U U3BJICYEHHUE KOPHSI U3 KOMILIEKCHOTO uncia. [Ipumepsl.

3. Cepa Pumana. PacmmpenHas KOMIUIEKCHASI IJIOCKOCTh. MHOXKECTBa TOUYEK Ha KOMIUIEKCHOM TUTOC-
KOCTH.

4. OyHKIUS KOMIUIEKCHOTO TIEPEMEHHOTO U €€ Mpeell.

5. HenpepbIBHOCTH (GYHKIIMH KOMITJIEKCHOTO MTEPEMEHHOTO.

6. IlponsBoaHast GyHKIIMH KOMIUIEKCHOTO IepeMeHHOoT0. [IpaBuna muddepeHmpoBanus GyHKINH.

7. IlponsBoaHas GyHKIIMN KOMILIEKCHOTO iepeMeHHoro. HeobxonuMoe 1 1ocTaTouHoe yciaoBue aud-
dbepeHnupyeMocT pyHKIHH (Teopema).

8. AHamuTndeckas (pyHKIUS, €€ CBOMCTBA.

9. l'apmonnueckue GpyHKIHH. CBA3b TApMOHUYECKON U aHATUTHYECKON (PYHKIIUH (Teopema).

10. ITpousBogHas (HyHKIIMU KOMIUIEKCHOTO MepeMeHHoro. ['eoMeTpuueckuif CMbICT MOAYJISI M apry-
MEHTa IPOU3BOTHON (PYHKIINH.

11. Kondopmuoe orodpaxkenue. [Ipumepsi.

12. DnemenTapHble QYHKIIMH KOMIUIEKCHOTO TIepeMeHHOT0. JInneitHast QyHKITHs.

13. DnemenTtapHbie GYHKIIMH KOMITJIEKCHOTO 1epeMeHHoro. J[poOHo-muHeiHas pyHKIHS.

14. DnemenTapHble QYHKIIMHA KOMILIEKCHOTO TIepeMeHHOro. CTeneHHast GyHKIHS.

15. DnemeHTapHble (QYHKIMH KOMIUIEKCHOTO MepeMeHHoro. Iloka3atenbHas u sorapudmudeckas
byHKIHN.

16. MaTerpan ot ¢GyHKIIUU KOMIUIEKCHOTO TIEPEMEHHOT0, €ro CBOICTBA.

17. arerpansHas Teopema Ko,

18. NuTerpanshas Gopmyna Komn.

19. Teopema o cpearem. [TpuHIIUIT MakcUMyMa MOZYJISl aHATUTHYEeCKON (yHKIMU. Teopema Mopepa.
20. Yucnosble psaabl. OOmMMA KPUTEPHA CXOTUMOCTH PSAA0B. AOCOMOTHO cxoasmuecs psabl. [lepe-
CTaHOBKa YIEHOB psijia.

Ilpumep mecmoguix 3a0anuii 011 NPOBEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX ébliue n.3:

1 [B o
BIYCT B ITOJIFOCE N HOpSI,Z[Ka Res‘f‘z‘,zO‘:L lim d—‘7-.70 f(7J

-l
=112 dZ”
Res| f1z),20 :Llim 2-20( f(2)
n=1|!:0

Res! fz), 20/=lim z-207 (2]
")

2 |'apmonuveckas GyHKIu U(z) Aulx,y|=0




Aulx,y|=lu(x,y)

Vulx,y|=0

3 |Boruer B 6eckoHeuHO yaaneHHou Tou- | -C.; psina JlopaHa mpu pa3ioKeHuH 1o z
Ke C.ipsana Jlopana npu pasiioxKeHHUH 10 Z
C, psana Jlopana npu pasyioKeHUH 110 Z

4 |OcHoBHas Teopema JIMHEWHOH anre- | Y MOJMHOMA N CTENEHU B KOMIUJIEKCHOM IIIOCKOCTH
OpbI POBHO N HYJIEH.

VY noamHOMa n CTENEHU B KOMIUIEKCHOM IMJIOCKOCTH
pPOBHO n-1 HyJIb.

Bce Hynmu monmHOMa n CTENEHU JieKaT Ha Belle-
CTBEHHOM OCH.

PazpaboTuuku:
/

A / noueHt kadeapsl reopernyeckor dusuku  C.B. JloBios

////,
[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ TpeboBanusMu @I'OC BO mo HampaBiIeHUIO MOATOTOB-
ku 03.03.02 ®dusuka.
[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadenpbl TeopeTHueckon hU3NKH
«24» mapra 2025 r. #
[IpoTokomn Ne6 3aB. kadenpoii ¢ A oo C.B. JloBuosB

Hacrosimasi mporpamMmMa He MOXeT ObITh BOCHpPOM3BeleHA HH B Kakoili ¢opme 0e3
NnpeaBapUTEIbHOI0 MMCHbMEHHOT0 pa3pelnieHust kadeapbi-pa3padoTynKka NporpamMMmabl.



