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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucunmumna «Teopus QyHKIUE [EHCTBUTEIBHOIO M KOMIUIEKCHOTO IIE€PEMEHHOTO0Y
ABJISICTCA TUCLIMITIIMHOM 110 BBIOOPY M OTHOCUTCS K MOAYIIIO ClIEMalIbHBIX Pa3/IeI0B IPEIMETHOM

obnactu Yacry, dbopMupyemoit Y4aCTHHUKAMU o0pa3oBaTeNbHBIX OTHOLIEHUHN
broka 1. /lucuumuiiael - (MOaynnd) — yd4eOHOTO — IJlJaHA  OCHOBHOWM  MPOQeCCHOHAIBHOU
o0pa3oBaTeNbHONW MPOrpaMMBbl BBICIIETO 00pa3oBaHWs — MporpaMMmbl OakajaBpuarta IO

HampaBiaeHuto moarotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (¢ AByMsS NPOGUIIMU
HOJATOTOBKM), HAampaBJIeHHOCTb (mpoduiab) oOpa3oBaTenbHOW mporpaMMel  «MaTtemaruka.
WNHOCTpaHHBIN S3BIK», OYHOU (POPMBI OOyUCHHUS.
IIpouecc OCBOEHHS JUCLUUIUIMHBI HCIOJIB3YET pE3YyJIbTaTbl M3YYEHHUS YUEOHBIX

JucuuIinH «Marematndeckuil aHanmu3», «MHOIrOMEpPHBI MaTEMaTUYECKUI aHATIN3.

Pe3ynbpTaThl OCBOCHUS TUCIHUILUIMHBI HEOOXOAUMBI JJIs MMPOXOKISHUS NpakTuku HaydHo-
uccienoBarenbckas padbora Moayns yueOHO-UCCIeIoBaTeNbCKasi U MPOEKTHasl JAESITEeIbHOCTh
Ob6s3arensbHOl yacTn biioka 2. [Ipaktuku; muis [1oAroTOBKY K cade M CIaud rOCYyAapCTBEHHOTO
JK3aMeHa W BbINMONHEeHUs W 3alluThl BBIMYCKHON KBanudukanuonHoi pabotsl bioka 3.
['ocynapcTBeHHas HTOroBasi aTTecTalusl.

1. Ilepeyenb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHuss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHHUILIHHE

Hesabl0 M3ydeHUs: AUCHUILIAHBI SBISETCS MOATOTOBKA OakanaBpa K mpodecCHoHAIbHOM
JeSITeIbHOCTH Iefarora oOpa3oBaTeNIbHOW opraHu3auuu. JlucuuminHa npenHa3HauyeHa IaTh
OyIoyluM Y4YuTeNIsIM Mpo(ecCHOHANBbHYIO (TEOPETUYECKYI0 M MPAKTUYECKYI0) MOATOTOBKY B
00J1aCTH TEOPUH U METOAUKH 00yUEHHsI MaTEMATUKE Ha Pa3IMYHbIX CTYHEHSIX 00pa30BaHMsL.

3agayamMu K3y4YeHUs] JUCLUIUIMHBI SIBJISIOTCSI OCBOEHHME CUCTEMBI 0a30BBIX IMOHSATHUH,
CTPYKTYP M METO/I0B MaTEMAaTUYECKOI'0 aHAJIN3a B IIMPOKOM CMBICIIE, pa3BUTHE YMEHUS paboTaTh
C MaTeMaTH4YeCKMMH OOBEKTaMU BBICOKOTO YPOBHsI aOCTpakuuu, (GOPMUPOBAHHE CHCTEMHBIX
3HaHUH MO 6a30BBIM pa3/ienaM COBPEMEHHOM MaTeMaTUKH, a TAK)Ke MPEACTAaBICHUN O CTPYKTYpe
MaTeMaTUYeCKOI0 3HaHUS B 1IEJIOM.

B pesynbrate ocBOoeHHs mporpammbl OakanaBpuaTa OOYyYaroIIMMCS IOJKEH OBIIAIETh
CIIEYIOIIUMHU pe3ysbTaTaMu 00Y4eHHUs 10 JUCIUIUIMHE (B TaOIHIle PEACTaBIEHO COOTHECEHUE
00pa30BaTeNbHBIX PE3yJabTATOB OOYYEHHUs IO JUCLUIUIMHE C HWHIUKATOPAMU JIOCTUIKEHUS
KOMITETCHIINH ):



Kommerenmus u
WHJIUKATOPHI €
IOCTHIKEHUS B

OO0pa3zoBarenbHbIe Pe3yIbTaThl JUCLUIUIHHEI
(aTans! GOPMHUPOBAHUS AUCIUTLITUHBI)

R 3HAET yMeeT BJIaJICET
VK-1. Crrocoben OP-1. 3Haer o OP-2. YmMmeer OP-3. Brageer
OCYIIIECTBIISTH TIOUCK, B3aMMOCBSI3HU oTOUpaTh u CIIOCOOHOCTBIO
KPUTHYECKHUI aHAJIN3 WHCTPYMEHTApHUsI U MIPUMEHSATH CHUCTEMAaTHU3UPOBATH
U CHHTE3 MOJICIBHBIX 33124 aJICKBATHEIC PE3YIIbTATHI
nH(popManuu, Pa3IMYHBIX Pa3/IEioB WHCTPYMEHTBI JIsI perieHus
MIPUMCHSITh MaTeMaTHYECKOrO pElIeHUs MOJICTIFHBIX | MOJICBHBIX 3a/1a4
CHCTEMHBIH ITOIXO0/ aHajJu3a B IIUPOKOM 3a/1a4 pa3IuIHbIX Pa3IIMYHBIX
JUTSL PEIeHUs CMBICIIC pas3aenon pazzenoB
MMOCTAaBJIEHHBIX 3a7a4. MaTEMaTHYECKOI0 MaTEMaTHYECKOIO
VYK 1.2 — [Ipumenser aHaJIM3a B IIUPOKOM aHajau3a B
JIOTHYECKHEe GOPMBI U CMBICIIE ITUPOKOM CMBICTIE
MIPOLIEAYPHI,

croco0eH K

pedIekcuu mo moBoy

COOCTBEHHOH U

qy»KOH1

MBICIIUTEIBHOM

JIEATEILHOCTH.

IIK-1 Crocoben OP-4. 3naer OP-5. Ymeer

OCBaMBaTh U | HHCTPYMEHTAJIbHBIC MPUMCHSITh

HCIIOIL30BaTh BO3MOKHOCTH UHCTPYMEHTBI

TEOPETUICCKHE (GYHKIIMOHATBHOTO U | (PYHKIIMOHAIBHOTO U

3HAHUA u KOMILIEKCHOT'O KOMIIJIEKCHOTO

MIPAKTUICCKUE YMEHUS aHaau3a JIst aHaIIM3a JUIS PEIICHUS

i HaBBIKH B pelieHus 3a1a4d 3a7a4

MPEIMETHOW O0JIACTH | MaTeMaTUYECKOTO MaTeMaTUYECKOT0

npu peleHuu aHanu3a u aHanu3a u

npodeccnoHambHbIX 3JIEMEHTAapHOU 3JIEMEHTAapHOU

3a7a4. MaTeMaTUKU MaTeMaTUKU

IIK-1.1 3HaeT

CTPYKTYpy, COCTaB H

JIATAKTHYECKHIE

€IMHUIIBI PEAMETHON
oOJactu

(mpenogaBaeMoro
peaMeTa).

IIK-1.2. YmMmeer
OCYILIECTBIISATE OTOOP
y4eOHOTro
COZepKaHUSL ISl €ro
peanu3aiuu B
pa3nuuHbIX  popmax
oOyueHus B
COOTBETCTBUU c

tpeboBanusmu OI'OC
OO0.




I1K-3. Crniocoben
¢dbopmupoBath
Pa3BUBAIONIYIO
00pa3oBaTEeNbHYIO
cpeny
TOCTHKEHUS
JUYHOCTHBIX,
MPEIMETHBIX u
METaIpeIMETHBIX
pe3yabTaToB
00y4YeHHSs CpeIICTBAMU
MIPET01aBaEMbIX
Y4eOHBIX TIPEMETOB.
IIK-3.1. Bianeer
criocobamu
UHTErpanuu y4eOHbIX
MPEIMETOB L
OpraHu3aIH
pa3BHUBaKOLICH
yueOHOU
JeSTEeIbHOCTH
(uccienoBaTeNbCKoi,
IIPOEKTHOM,
TPYNIIOBOM U 1Ip.).

TS

OP-6. 3naet o
MIPUKIIATHOM
xXapakrTepe
MaTeMaTUYECKUX
MoJeeH,
MOCTPOCHHBIX Ha
OCHOBE TEOPUH
byHKIMI
BEIIECTBEHHOU U
KOMIIIEKCHOM
MepEMEHHON U
BO3MOXKHOCTSX UX
HCIIOJIL30BAHUS IS
(dbopmupoBaHus
MIPOCBETUTEIBCKUX
3amnpocoB
oOyJaronuxcs.

OP-7. YMmeer
OCMBICIINBATh
MPUKJIATHOW XapaKTep
MaTeMaTUYECKUX
MOJCTIeH,
MMOCTPOCHHBIX Ha
OCHOBE TEOPUH
byHKIMI
BEILIECTBEHHOU U
KOMIIICKCHOM
MIEPEMEHHON U
HCIIOJIB30BaTh UX
BO3MOJKHOCTH JIJIS
¢dbopmupoBaHus
MIPOCBETUTEIBCKUX
3ampocoB
oOyJaromuxcsi.

OP-8. Bianeer
CIIOCOOHOCTBIO
OpPraHW30BBIBATH
UHTETPAIUIO
pe3yJIbTaTOB
peieHus
MOJEIBHBIX 3a1a4
pa3IAYHBIX
pas3zeiion
MAaTCMATHYCCKOT' O
aHaJin3a B
HIXPOKOM CMBICJIC B
CIMHYIO CUCTEMY
3HAHUH

2. O0beM IMCUMIIMHBI B 324€THBIX €IMHUIAX C YKA3aHHEM KOJIMYECTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHBIX HA KOHTAKTHYIO padoTy 00y4amomuxcs ¢ npenoaasarteneM (1o
BH/1aM y4eOHBIX 3aHATHI) X HA CAMOCTOAITEIbHYIO PadoTy 00y4aroImuxcs
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3. CoaepxaHue THCHMIUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3leiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYECKHUX YaCcOB U BUAOB y4eOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KonmuaecTBo yacoB 1o ¢popMam opraHu3aiuu
o0ydeHus
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9 cemecTp
1. DJeMEeHTHI TEOPUN MHOXKECTB 6 10 20
2. Havana ¢pyHkimonansHOro aHanmnsa 6 10 20
Hroro 12 20 40
10 cemecTp
BBeneHre B KOMIIJIEKCHBIN aHAIN3.
3. JuddeperunanbHoe HCUUCITEHNE 6 12 15
(YHKITUH KOMIUIEKCHOTO TIPEMEHHOTO
DNeMEeHTHI TEOPHUH PSAIOB U
4. MHTErpabHOE UCUUCIIEHNE (QYHKIUI 12 18 18
KOMIUIEKCHOTO MePEMEHHOTO
Hroro 18 30 33

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNTIUHbL

Paznen 1. DineMeHTHI TEOPUHM MHOXKECTB.

MHoxecTBO Kak HeompenenseMoe noHsATHE B Teopun Kantopa. PaBHOMoOIIHBIE
MHOecTBa. MomtHocTh MHOXecTBa. KoHeunbsle MHOkecTBa. CueTHble MHOXkecTBa. CYETHOCTh
MHO’KECTBA LIEJIbIX YHCEeJl, MHOXKECTBA PAllHOHATILHBIX YHCEJl, MHOKECTBA aJlreOpaniyecKuX YUCell.
Hecuetnocts orpeska [0;1]. MHOXecTBa MOIIHOCTH KOHTUHYYM.

HecueTtHocTh MHOXKECTBA HpPAIIMOHATBHBIX YHCEI, MHO)KECTBA TPAHCUEHACHTHBIX YHCe,
MHO’KECTBA JIEHCTBUTENIBHBIX YHCETI, MHOKECTBA KOMIUIEKCHBIX uncen. CpaBHEHHE MOILIHOCTEN.



Teopema Kanropa-bepumireiina. bynean muoxectsa. Teopema Kanropa o cpaBHEHHH MOILIIHOCTH
MHOXECTBa M MOIIHOCTH ero OyineaHa. [IpuMepsl MHOXXECTB MOIIHOCTH T'MIIEPKOHTHHYYM.
beckOHEeYHOCTh MIKAJIbI MOLIHOCTEM.

Paznen 2. Hauaja gyHKIHMOHATBHOIO aHAJIU3A.

Metpuka kak (QyHKUUS JBYX [EPEMEHHBIX. MeTpudyeckoe MNPOCTPaHCTBO, MPUMEPHI
METPUYECKUX IIPOCTpaHCTB. IIpenern mocnenoBaTebHOCTH TOYEK METPUYECKOTO IIPOCTPAHCTBA.
OTKpBITBIE, 3aMKHYTBIE, COBEPIIECHHBIE MHOXeCTBa. MHoOkecTBOo KaHTOpa M ero cBoiicTsa.
[TonHbIe MeTpUUECKHE MPOCTpaHCTBA. HenmpepbiBHBIE OTOOPaKEHNSI METPUUYECKUX MTPOCTPAHCTB.
Cxumarome 0TOOpaXeHUs METpPUYECKMX IHpocTpaHcTB. Teopema banaxa (mpuHuun
CKUMAIOMUX oToOpaxenuit). [Tpumepsr.

Hopmupoannsle nnpocTpaHcTBa, IpuMepbl. banaxoBsl mpocTpancTBa. CBs3b METPUKHU U
HOPMBI.

IIpocTpancTBa €O CKaIApHBIM Ipous3BeAcHHMEM, Ipumepbl. Hepasencrso Komm-
bynskoBckoro. ['mib6epToBel pocTpancTBa. OpTOroOHANBHBIE CUCTEMbI BEKTOPOB. Psiabl @dypbe
II0 OpPTOrOHAJIBHOM CHCTEME BEKTOpPOB, HepaBeHCTBO beccens, paseHctBo Ilapcesais.
OpronopMupoBaHHble 0a3uchl. M3oMophu3M THIBOEPTOBBIX MPOCTPAHCTB  OJAMHAKOBOU
pa3MEepHOCTH.

Paznen 3. BBenenne B koMIuleKcHbIN aHanu3. [AuddepenuuanbHoe mcuuciaenue
(yHKIHIT KOMILJIEKCHOI'O IIEPEMEHHOIO0.

[Tone C xOMIJIEKCHBIX 4YHCel. MHOXECTBO KOMIUIEKCHBIX YHCENl Kak OaHaXxoBO
npoctpanctBo. OxpectHocTH. PacmmpenHass kommiekcHas 1iiockoct. Cdepa Pumana.
Crepeorpaduueckas npoekius. [locieaoBaTeIbHOCTH KOMIUIEKCHBIX YUCEI. PsiJibl KOMITIIEKCHBIX
yrcen. KoMiiekcHo3HauHbIe PYHKITUHN ASHCTBUTEIHLHON TEPEMEHHON U KPUBBIE HA KOMIUIEKCHOM
IUIOCKOCTH;  TU(GQGEpeHMpOBaHUE M HHTETPUPOBAHME  KOMIUIEKCHO3HAYHbIX  (YHKLUH
JIEUCTBUTENIBHON TepeMeHHON. DYHKIMA KOMIUIEKCHOW IEPEMEHHOM; €€ NEHCTBUTEIbHAS U
MHHMasl 4aCTH, TEOMETPUYECKOE UCTOJIKOBAHUE; IIPEIET, HEIPEPBIBHOCTD.

Huddepenunpyembie byHKIUN KOMILIEKCHOU IIEPEMEHHOM. IIpounsBonHas.
['eomeTpuueckuii CMbICI MOAYNss M aprymMeHta mnpousBofHoil. KoHdopMHble oTOOpakeHus.
Vcnosus Komun-Pumana. Ilondarue aHanuTuueckodl (yHKIMU KOMIUIEKCHOW INEepeMEHHOW (B
TOYKE, B 00J1aCTH; ONpesieieHrne B TepMUHax auddepenupyemoctn). ['lapmonndeckue GpyHKIUN
Y UX CBS3b C AHAIUTUYECKUMH.

Paznen 4. DiieMeHTHI TeopuMH PSiA0OB M HHTerpajbHoe HcUYHCJIeHUHe (yHKIM
KOMILJICKCHOT'O IIEPEMEHHOrO0.

[TocnenoBarenbHOCTH U psAAbl PYHKIMH KOMILJIEKCHOM mepeMeHHOW. CTENeHHbIE psJibl:
Kpyr W paguyc cxoaumoctu. JuddepenuupoBanue creneHHbIX psagoB. OnpexaeneHue
AHAINTUYECKON (DYHKIMU KaK CyMMBI CTEIIEHHOrO psiaa. PaBHOCHIIBHOCTBH JBYX OIpeaeseHuit
aHanmuTHuecko ¢yHkuuu. HepaBenctBo Komm ans ko3 duimeHTOB cTeneHHOro psja.
beckoneunas muddepeHIpyeMOCTh aHATUTHYECKON (QYHKITUH.

OKCIIOHEHTa, TPUTOHOMETPUYECKHE U TunepOoIudeckue (QYHKUUU B KOMIUIEKCHOM
o0rnactu, cBsI3b MeXAY HUMH. [[poOHO-nMHeHas ¢pyHKius. MHoro3Haunble ¢pyHkiuu. [lonarue
puMaHOBOM moBepxHOcTH. Jlorapupmuueckas (GyHKIMS B KOMIUIEKCHOH ob6nactu. CreneHb ¢
MIPOM3BOJIBLHBIM KOMIUIEKCHBIM TMOKa3areneM. OOpaTHble TPUTOHOMETPHUYECKHE U OOpaTHbIE
runepoonudecke GyHKINU.

WuTerpan ot GyHKIIMN KOMILIEKCHOI MepeMeHHOM 10 KyCOYHO-TJIa kol KpuBoil. Teopema
Kommu. IlepBoobpasnast u unterpan. MurerpansHast gopmyna Komm. Psuer Teitnopa u psabt
Jlopana u ux obnactu cxoaumocTH. Pasznokenue ananmutudeckod ¢ynkuuu B psa Jlopana.
Knaccugukaius M30IMpoBaHHBIX 0cOObIX Touek. Pasnoskenue B psn Jlopana B okpecTHOCTH
OecKOHEYHO yJalleHHOM Touku. Beryer anamutuueckoi pyHKuuu. BeruvcineHue BbIUETOB U UX
IIPUJIOKEHUE K BBIUMCICHUIO MHTErPajloB.



4. IlepedyeHb Yy4eOHO-METOAMYECKOro o0ecrmevyeHUs VI CAMOCTOATEJBHOH pPadoThI
o0y4yammxcs Mo AMCHUILIHHE

CamocrosrenbHas padoTa CTyJICHTOB SBJIAETCS 0cO00i (opMOii opraHu3anuu y4eOHOro
npolecca, MPEACTaBISIOMmAs Co00i  IUIAHMPYEMYIO, I[O3HABATENbHO, OPraHU3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTeNIbHOCTh CTYJEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJjbTara, OCYIIECTBIAEMYIO 0€3 MpsAMOM  IOMOIIM  IPEroJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4acThlo yuyeOHOH paOoThl U MMeeT
LENBI0 3aKpeIyieHne W yriyOJeHue MOJydYeHHBIX 3HAHWA M HaBBIKOB, ITOMCK U MPHOOpETEeHHE
HOBBIX 3HaHUI, a TAK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHUi, TOATOTOBKY K MPEICTOALIMM 3aHATUSAM
U 9k3aMeHy. OHa IpeycMaTprBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HAKMCAHHUE TOKIA/IOB,
BBINOJIHEHHE TBOPYECKHUX, MHIMBUYyaJIbHbIX 3aJJaHU B COOTBETCTBUU C y4yeOHOI mporpammon
(TeMaTHYeCKUM IUIAHOM M3Y4YCHHS AUCUUIUIMHBI). Tema Al TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTeneM Wik u30paHa caMHUM CTYAEHTOM, HO MaTepHuall BBICTYIIJICHUS He
NOJDKEH  JAyONupoBaTh  JIGKIMOHHBIM — Marepuan. PedepaTuBHBI — MaTepuan  CIYXHT
JIONIOJIHUTENBHON HH(popManuel uis paboThl Ha NPaKTHYECKUX 3aHATHAX. OCHOBHas Lelb
JAHHOTO BUJA pabOTBl COCTOMT B OOYYEHHUH CTYICHTOB METOAAM CaMOCTOSITEILHOW paboTHI ¢
y4yeOHbIM MaTepuanoM. I MOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX B INPAKTUYECKHE 3aHATHA,
TpeOyeTcs pabora ¢ mepBoMcTOYHMKaMH. Kypc TpeaycMaTphBacT CaMOCTOSITEIBHYIO PaboTy
CTYACHTOB CO CHeluanbHOM JuTepaTypoil. CiieqyeT OTMETHUTh, YTO CaMOCTOsTElIbHAs paboTa
CTYACHTOB PE3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIMOJIHACTCS CHCTEMATUYECKH, ITITAHOMEPHO
U 1IeJICHAIIPABIIECHHO.

3amaHus UL CaMOCTOSITENbHOM  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHMHOB WU MOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
IPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuaia, HoUcK oubianorpaduueckoro
MaTepHaia U JIeKTPOHHBIX UCTOUHUKOB MH(POPMALIMHU, MILTIOCTPATUBHBIX MaTEpUaAIOB. 3aJaHUs
[0 CaMOCTOSITEIPHOH paboTe HaroTCs IO TeMaM, KOTOpble TpeOYyIOT OTOJHUTEIHHON
npopabOTKH.

OO0muii o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JUCHUIUIMHE BKIIOYAECT
ayJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENbHYIO pabOTy CTYAEHTOB B TEUEHUE CEMECTpa.

AymuTOpHas CcaMOCTOSITENIbHAast padoTa OCYIIECTBIISIETCS B (OpPME  BBITOTHEHHS
IPOBEPOUHBIX M JJAaOOPAaTOPHBIX paboT MO JUCHMIIMHE. AYAUTOpHAs CaMOCTOsITeNIbHast paboTa
oOecrnieyeHa 6a30i TECTOBBIX MaTEPHAJIOB IO pa3zesiaM AUCLIUIIINHBI.

BHeayauropHas camocTosTenbHas paboTa OCyIecTBIseTcs B popMe MoAroTOBKH K YCTHBIM
BBICTYIIJICHUSM (KOMMEHTHUPOBAHHE PEIICHU 3aa4 JOMAITHUX 3a/IaHU I, HTOTOBOM KOHTPOJIHHOM
paboThl, TBOPUECKOTO 3a/1aHUs; JOKIAbl IO TEMaM MHIMBUAYAJIbHBIX U IPYNIOBBIX MPOEKTOB,

pedeparon).
OC-9 UTtoroBasi KOHTpPoJbHas padora 1 (9 cemecTp)
IIpumepHoe coaep:kaHue HTOTOBOI KOHTPOJILHOI PadoThI

1. Jloxaxure, 94TO KPYr, Kak MHOXKECTBO TOYEK IUIOCKOCTH PABHOMOIIEH KPYTY C BBIKOJOTHIM

LEHTPOM.

Haiinrte MOIITHOCTH, MHOYKECTBA MHOT'OUJIEHOB, HE UMEIOIIUX JICHCTBUTENBHBIX KOPHEH.

3. Haiinure MOITHOCTh MHOKECTBA OECKOHEUHBIX JECSITHYHBIX APOOEii, B 3aMMCHU KOTOPHIX HE
BcTpevaetcs mudpa 1.

4. Haiinure MOITHOCTh MHOKECTBA YETHBIX YHCIOBBIX ()YHKITHIA.

5. Haiinmre paccrostame mexay ymkmmsmu  X(t)=t°, y(t)=3t+4 B wmeTpuHueckom
MIPOCTPAHCTBE C[O;Z], Cl[O; 2], G, [O; 2].

N



10.
11.

10.
11.

12.

13.

sin(nt
Haiinure npenen nociaeaoBaTeIbHOCTH X, (t) = % WA JOKAXXUTE, YTO OHA PACXOIUTCA
B IIPOCTPAHCTBE HENMPEPHIBHBIX GyHKIHH C [—7:; 72'].
HaﬁI[HTe BHyTpCHHOCTB, 3aMBIKaHHUC, HpOI/I?,BO,Z[HOC MHOXCCTBO, MHOXXCCTBO I/ISOHPIpOBaHHBIX

TOYEK, TPAaHUIy MHOKECTBA A B METPUYECKOM MPOCTpaHCTBe (M, p). SIBIseTCS 11 MHOKECTBO

A OTKPBITHIM, 3aMKHYTBHIM, COBEPIICHHBIM, BCIOJIY IUIOTHBIM B mpoctpanctse (M, p)?

(M , p) =M, 4 — MHOXeCTBO (UHUTHBIX [TOCIICIOBATEITLHOCTEH.

[IpoBepbTe, sBusiercs s oroOpaxkenue F:C [a, b] —R, tne F (y) = max y(x) -
a<x<b

HENpepbIBHBIM?

X .
JlokaxxuTe, 4TO MOCIEI0BATENBHOCTD X, = 2”—’1 , X, =1 MMeeT npeen u HaliguTe €ro.
+ X
n-1

Yro mpezncraBisieT coboii map |[X| <1 Ha miockocTu ¢ HOpMoii R .

UYro npencrasisier coboi map ||x|| <1 Ha MJIOCKOCTH C HOPMOU, MOPOXKIEHHON CKAISIPHBIM

npomssenenneM: (a,b)=a,-b, e a=(a,a,), b=(b,b,).

OC-10 UroroBasi koHTpoJLHasi padoTa 2 (10 cemecTp)

HaiiTi Bce 3HaueHus KopHs 3/—8+i8+/3 .

IIpencraButsh B anredpandeckoit popme urciao Ln(—-1—i).
3-i2V3
[IpencraButh B anrebpandeckoit popme unciao Arcth — |
Bbrueptuth 0651aCTh, 33JaHHYIO HEPABEHCTBAMM: |Z -1+ i| >1,Rez<1Imz<-1.
OrmpenenuTh BUI KPUBOIA Z(t) = 4cosec t —i2ctg t.
BoccTaHOBUTH aHATMTHUYECKYIO B OKPECTHOCTH TOUKH Z, =0 dyHKIMIO f(z) 110 U3BECTHOMN
MHHMOU YacTh V(X, y) =3xy —y°® nsmauenmo f(0)=1.

Bbruucnuth MHTErpan oT (YHKUMU KOMIUIEKCHOTO MEPEMEHHOI0o j (z? +1)dz no nammoit
ABC

xpusoii: ABC —omannasn, 7, =0, 2, =—1+1,2. =I.

z2+2
Haiftn Bce nopanoBckue pasnoxkenus Gpynkmun 1 (Z) = 2—23 10 CTETEHAM Z
2+7" +Z21

+3
PasNokuTh B psx JIopaHa B OKPECTHOCTH TOUKH Z, =1.

Oyukuuio f(z) =z cosxz Z

4

Omnpenenuts THIT 0coO0i Touk Z =0 amst pyHKIMN f(z)=ze 2,

sin z .
Hns pynxuun f () = —————— HallTH W30IMPOBaHHBIE OCOOBIE TOYKU M ONPENENHUTL HX
z°(1l-cosz)
THII.
2
cos“z+3
Beruncnuth nHTETpan § ———4z
3 217 + 7z
z+—|=1
2
2
2" +C0SZ
Beruncnuths nHTETpa § ———az

=3



2z
dt
14. Beraucnuth uHTETpal | ——m.
'([ v15sint -4

5. IlpumepHble OLEHOYHbIE MAaTepuadbl /I TPOBeJAeHUS] TEKYLIero KOHTPOJS
yCIeBAeMOCTH M MPOMEKYTOYHOM aTTeCTAlNH 00y4aI0IMXCH M0 JMCHHUILTHHE

Opranu3anusi 1 NpoBe/ieHHe ATTECTAIUN CTY/JAeHTa
B nporecce onenku 0akagaBpoB HEOOXOAMMO HCHOIb3YIOTCS KaK TPAAUIIMOHHBIC, TaK U

WHHOBAIIMOHHBIC THIIBI, BUABI U (QOpMBI KOHTpOJs. [Ipw 3TOM MOCTENEHHO TpPaaUIIMOHHBIE
Cpe/ICTBa COBEPLIEHCTBYIOTCS B PYCJI€ KOMIETEHTHOCTHOTO MOIX0/1A.

Heanr mpoBeneHHsi aTTecTalMU — IPOBEPKAa OCBOCHHS OOpa30BATENBLHON MPOTrpPamMMBI
JTUCIUILIMHBL yepe3 chopMUpOBaHHOCTH 00pa30BaTeNbHBIX PE3YyIbTATOB.

IIpome:kyTOoYHas aTTeCTALMSA OCYIIECTBISIETCSA B KOHIIE CEMECTpa U 3aBEpLIACT U3YUYCHHE
JTUCIUIIMHBI, TIOMOTAeT OLIEHUTh KPYIHBIE COBOKYITHOCTH 3HAHUW M yMEHH, (OpMUPOBaHUE
ONPEAECIECHHBIX KOMIIETCHIMN.

OLIEHOYHBIMH CPEJICTBAMH TEKYILETO OLICHUBAHUS SIBJISIOTCS: MaTEpPHaJIbl KOHTPOJIbHBIX
paboT, UHIUBUYATbHBIX M TPYIIOBBIX 3aJaHH, UTOTOBOW KOHTPOJIBHOW paboThl. KoHTposb
YCBOEHUSI MaTepHaia BEIETCS PEryJsipHO B TEUEHHE BCETO CEMECTPa Ha MPAKTHUYECKUX 3aHATHSX.

Ne CPEJICTBA OHEHUBAHMUAI,
n/n UCIIOJIb3yeMble JIIsl TEKYILEro OO6pa3zoBarenbHble
OLICHUBAHMSI [T0KA3aTeNs pe3yJIbTaThl JUCIUILINHBI
(GbopMHpOBaHUS KOMIIETEHIIUN

1. OueHoYHBIE CPeICTBA OP-1. 3HaeT 0 B3aUMOCBSI3U MHCTPYMEHTAapUs U
AJISl TEKyIIed aTTecTanuu MOJEIBHBIX  33Ja4  Ppa3IMYHbIX  pPa3ZeiioB
MaTeMaTHYeCKOT0 aHaJlu3a B IIUPOKOM CMBICTIE
OC-1 KontponbHas pabora OP-2. VYmeer orbupatb M  TNPUMEHATH
OC-2 NUnpuBuayansHoe / aJCKBATHBIC MHCTPYMEHTHl JUI1  PEIICHUS
IPYNIIOBOE 3aJjaHKE MOJEIBHBIX  33Ja4  pa3IMYHbIX  Pa3ZeciioB
OC-3 UnpuBuayansHoe / MaTE€MaTHYeCKOr0 aHaJIN3a B IIUPOKOM CMBICIIE
IPYIIIOBOE 3ajaHue OP-3. Bianeer CHOCOOHOCTBIO
OC-4 NnnuBunyanbHOE / CHUCTEMAaTU3UpPOBATh  PE3YJbTAThl  PEIICHMS
IPYNIIOBOE 3aJaHKE MOJEIBHBIX  33Ja4  Ppa3IMYHbIX  Pa3ZeiioB
OC-5 UnnuBunyanbHoE / MaTE€MaTUYeCKOr0 aHaJIn3a B IIUPOKOM CMBICIIE
IPYNIIOBOE 3aJaHKE OP-4. 3HaeT HHCTPYMEHTAJIbHBIE BO3MOXHOCTH
OC-6 UnnuBunyanbHoe / (YHKIIMOHATBFHOTO U KOMIUIEKCHOTO aHallu3a
IPYNIIOBOE 3aJaHKE JUISl pELIEHUs 3a/1a4 MaTEeMAaTHYECKOT0 aHAIIN3a

OC-7 UnnuBunyanbHoE / Y DJIEMEHTapHOW MaT€MaTHKHU
IPYNIOBOE 3aJaHNE OP-5. VYmMeer mpUMEHATb HHCTPYMEHTHI
OC-8 UnnuBunyanbHoe / (YHKIIMOHATBLHOTO M KOMIUIEKCHOTO aHalln3a
IPYNIOBOE 3aJaHNE JUISl pELIeHUs 3a/1a4 MaTEMAaTUYECKOr0 aHAIIN3a

OC-9 HUtoroBast KOHTpOJIBbHAS Y DJIEMEHTapHOW MaTeMAaTHKH
pabora 1 (9 cemectp) OP-6. 3HaeT o0 NpUKIATIHOM XapakTepe
OC-10 Utorosast KOHTpOJIbHAS MaTE€MaTHYeCKUX MOJEJIEH, MOCTPOEHHBIX Ha
pabota 2 (10 cemectp) OCHOBE TEOpUM (PYHKUUH BEIIECTBEHHOW U
2. OueHouyHbIE CpecTBA KOMIUIEKCHOM MEPEMEHHOW M BO3MOYKHOCTSX
AJIS1 IPOMEKYTOYHOMH UX  UCHONb30BaHUSA Ui (OPMHPOBAHUS

arrecTauuu IIPOCBETUTENBCKHUX 3aIIPOCOB 00 yUYarOUINXCs




OC-11 3auer B (hopme yCTHOTO OP-7. VYwmeer ocCMBICIMBATh MPUKIATHON

cobece0BaHUS XapaxkTep MaTeMaTHYECKUX MOJIETICH,
OC-12 Dk3amMeH B opMe YCTHOTO | MIOCTPOCHHBIX HA OCHOBE TEOpUU (PYHKIUH
co0ecenoBaHus BEILECTBCHHONW U KOMIUIEKCHON IEPEMEHHOU U

HCII0JIb30BaTh X BO3MOYKHOCTH JUISt
(GOpMUPOBaHHS TPOCBETUTEIBCKUX 3allPOCOB
00ydJaronuxcsi.

OP-8. Bnaneer CIIOCOOHOCTHIO
OpPraHW30BBIBATh HWHTETPAIMIO0  PE3YJIbTaTOB
pelieHrsT MOJENBHBIX  3a7a4  Pa3IUYHBIX
pa3zeiioB  MaTeMaTHYeCKOTo  aHalu3a B
IIMPOKOM CMBICIIC B €IMHYIO CUCTEMY 3HAHUHN

10.

Mamepuansi, ucnons3yemole 011 MeKyusezo KOHMPOJia YyCneeaemocmu
odyuarowuxca no OucyuniuHe

OC-1 KourpoabHas padora

JIOKa)XUTE CUETHOCTh MHOXKECTBA PAIlMOHAIBHBIX YKCEI JIF000r0o oTpe3ka [a;b].
Kakyro MOIIHOCTH MMEET MHOKECTBO BCEX TOUYEK HEIPEPBIBHOW KPUBOU J = f(x), rae
Xe [a; b].
ITycts X = R — MHOXKECTBO JIeHICTBUTENBHBIX YMcel. SBisercs nu cienyoomas QyHKuus
p(x,y) = |x? — y?| MeTpukoii Ha JaHHOM MHOXeECTBE?
n-1 2n

n ‘n+l
NOKOOpAMHATHO. CXOAWTCA 1M 3Ta IOCIEN0BaTENIbHOCTh K YKa3aHHOM TOYKE B

BhisicHuTe, K KakodW TOYKE CXOIMTCS IOCICIOBAaTeIbHOCTh TO4eK M,

npoctpanctee R2, R?, R2?
[TpoBepbTe, 3amaeT nu cienyoomas (yHKIUS f(é):|x|+|y| HOpPMY Ha MHOXECTBE
BEKTOPOB IIJIOCKOCTH é(x, y) .
[Tyctb X - MHOXECTBO BEKTOPOB Ha IUIOCKOCTH: &T(al,az), t_)(bl,bz). 3amaér m
cienytomas  (opmyna (5,5):a1b1+2a2b2 CKaJIsIPHOE IPOM3BEJICHUE Ha JAHHOM

MHOXECTBE?
Haiinure HemomBukHBIE TOoukM orTobpaxenus z = f(y) = y?(x) — y(x) — x2,

y € Cla,b] 5 z€ Cla, b].
u=0,2x+0,4y+7
V=—03x—0,6y—15

B CC6$I, C)KMMaAronmM, c€CJIn R2 paccMaTpuBaCTCA KaK MCTPUYCCKOC TIPOCTPAaHCTBO
2 p2 p2
R{,R5,R5?

Senstercs m otobpawenne f:(x,y)— (u,v), rre MHOXkecTBa R’

a
I[OKE[)KI/ITC, 4TO PCKYPPCHTHAA MOCICAOBATCIBHOCTD Xn = E Xn—l + X_ HUMECT MIPCACT U

n-1
HaliIuTe €ro. Kak 9Ty HOCJICAOBATCIIbBHOCTE MOKHO HCIIOJIB30BAaTh IJIA HpI/IGJII/I)KeHHOI‘O

BbIUMCIIeHUs yucnava ? Kakue MeTronsl J0Ka3aTeabCTBa JaHHOTO YTBEPXKIAEHUS BaM
N3BECTHHI?

Pemmre onumnuanHyro 3agady MIKOJBHOM MAaTEMATUKU C IOMOIIBIO IPUHIMUIA
CKUMAIOIINUX 0TOOpakeHH. MOXeTe JIM BBl PEIIUTh 3a7a9y APYTUM CIIOCOO0M?



1
Boruucnure 2 + 1

24—

2+ 1
2+...

OC-2 UnauBuayanbHoe / TPyNIoBoe 3aJaHue

Haiinute HOpMY 2nemMeHTa X = (3;—5;—2) B IIPOCTpaHCTBAxX R 23 X Rf X Ri .
Halinute paccTosHue MEXIy dDJIEMEHTaMH X = (— 2;4) uy= (— 4;—2) B MPOCTPAHCTBE
2. 2.p2
R,y; RORE.
2 o
N300pa3ute MHOXECTBO TOYEK IIOCKOCTH (IpocTpaHcTBa R°), paccTosiHEE OT KaXK0M M3
KOTOPBIX J0 TOYKU A(O;O) B JIBa pa3a 0oJIbIlIe, YeM pacCTOSHHE IO TOYKH B(3;0). Pemure

3a71a4y B IPOCTPAHCTBAX Rzz; Rf; Ri .
Haiinure Hopmy dbyHKIIMEN Y = %(4X3 - X4) B IIPOCTPAHCTBAX C[— 1;5]; C, [— 1;5] ; C, [— 1;5]
; D'[-15]; D?[-15].

Hailinute paccrosiHue Mexay 3J€MEHTaMU X(‘[):t3 u y(t)=3t+4 B IPOCTpaHCTBaX

clo;2]; ¢,[0:2]; ¢,[0:2]; D*[0;2]; D?[0;2].

[IpoBepbTe, MPUHAUICKUT JU OTKPLITOMY Iapy paauyca R=1 ¢ meHTpoM B TOuUKe
L1 L1,

0(0,0,0,...) Touka X = R e T
24 816 2"

,J B mpocTpaHcTBe R, ; R”;R”.

OC-3 UnuauBuayajbHoe / TPyNNoBoe 3a1aHue

Pemmmre ypaBHeHue. M300pa3urte pelieHne Ha KOMILIEKCHON TUTIOCKOCTH.

2'+16=0; 2° +|2|=0; z+|7 =2+i.

N300pa3uTe U OMHUIITUTE MHOXKECTBO TOUEK KOMIUIEKCHOW TUTOCKOCTH, YIOBJIECTBOPSIFOIINX
3a/laHHBIM yCIIOBUsIM: Rez > —1; |Imz| <2:3< |Z +2— i| <6.

BriscHuTe, Kakas JIMHHS 3a7aeTCs Ha KOMIUIEKCHOHN IUIOCKOCTH KOMINIEKCHO3HAYHOM
dyHKIMel neiicTBUTENBHOTO aprymMenTa. Mi300pa3ure JTHHUIO.

z=t?+it —oo<t<+o0.z=2it -1<t<l.z=-3i+e" 3r<t<5r7

Beigenute AeHCTBUTENLHYIO 1 MHUMYIO YacTH QyHKiun W = f (Z):

W:ﬁ;w=z_2+|z|2_

[IpencraBpTe GyHKIHIO W = W(X, y) Kak Qpynkiuo W= f (Z) MEPEMEHHOTO Z = X +1Y :
y —iXx

x* +y? W= y® —3x%y+ y+i(x3 —3xy? —x).

Haiigure ananutuuyeckyro (GyHKIUIO f(z): U+IiVv 1o 3aJaHHOW NEHCTBUTENHLHOU WU
MHHMOU 4acCTH.

v(x,y)=x>=3xy?.u(x,y)=xe* cosy —(y +1)e*siny f(0)=i



OC-4 UnauBuayanbHOe / TPYNIIOBOE 3aJaHHe

HaiignTe nuHeinyro GyHKIHMIO, 0TOOPaXKaroIIyo TPEYrOJbHUK ¢ BepiunHamu 1, 1+ 2i, 3i
Ha MOJJO0HBII eMy TPEYroJbHUK C BepiuHamu 1—i, 2—2i, 3—i . Pemenue conpoBoaute
WILTIOCTPALUEH.
Otser: W=—i(z+1).
Haiigure npobHO-MHEHHYIO QYHKIHIO, KOTOpas oToopaxaet Touku 0, 1, oo MIOCKOCTH Z
COOTBETCTBEHHO B To4kH -1, 0, 1 mockocTu W.

z-1

OtBeT: W=——.
z+1

N 1 .
Haiinute 00pa3 nuHMM Ipu 0TOOpaskeHNH W = — . PelieHue conpoBoAUTE WILTIOCTPALIHEH.
z

a) mpsamas Y = X; b) npsivas Y = 2; ¢) oxpyxuocth (X —1f +y? =1.

2
Oteert: a) npsimast Y =—X ; b) okpyxkHOCTH X° +(y +ZJ = % ; C) IpsiMast X :% :
Haueprure rpadpuk ¢pyuxiun Yy = f (X)
a) f(x)=[sinix; b) f(x)=".
Pemnre ypaBHeHue.
a)sinz=2;b) cosz=0.

OrtgerT: a) Z=%+27Zk+i|n(2i\/§), keZ;b) Z=%+7zk, keZ.

Brlunciaute 1 MOKaXUTE HECKOJIBKO 3HAYEHUN HAa KOMIIJIEKCHOU MJIOCKOCTH.

a) Ln(1+i); b) Ln(—1+i\/§).
Otger: a) In \/§+i(%+2ﬂkJ z0,3645+i(%+2nkj, keZ:

b) In 2+i(2§+2ﬂkj z0,6931+i(2?”+2ﬂkj, keZ.

Brruucnute u npeactaBbTe OTBET B MOKa3aTENbHOU Popme.

a) (%) ;b)150) it d) (1),

Va

T ok il 2k-Z ook
Ortsert: a) e* e( 4), keZ;b) e2* keZ;c)e ? ’ , keZzZ;d) ™ keZ.
OC-5 UnauBuayanbHoe / TpynmnoBoe 3ajaHnue

Brruncnure wHTErpanisl, MpeICTaBUB UX B BHUJIE KPUBOJMHEWMHBIX MHTETPATIOB BTOPOTO
pona.
2 o
a) I|Z| dz, I' — okpyXHOCTB |Z| =1, 00XOIUTCS TPOTUB YaCOBOM CTPEIIKH;
r

b) IZ Rezdz, I — okpyxHOCTB |z| =1, 06X0uTCs B HANpaBJIEHUHN YaCOBOU CTPEIIKH;
r

C) I zImz®dz, T — HUKHAS MOTYOKPY/KHOCTh |z| =1, o0XxoauTcs B HaNpaBICHUU
r
YaCOBOW CTPEJIKU;

2
d) Ie‘z‘ Rezdz, I — orpe3ok npsiMoii oT Touku Z, =0 10 ToukH z, =1+1i;
r



V4 1 .
Otgetsl: a) 0; b) 0; ¢) E; d) Z(e2 —1Xl+|).
2. Brbluncnurte MHTErpaibl, 3a/1aBasi MyTh HHTEIPUPOBAHUS TAPAMETPHUUECKUM YPABHEHHEM.
) J l2|dz.,
r
1) I — npamMonuHelHBbIH 0Tpe3oK Z, =—1 10 Touku z, =1;
2) T — HIXKHSS TOITYOKPY)KHOCTb |z| =1c HayanoM B TOUKe Z, =—1;

b) J. zdz, I' — 3aMKHYTBII KOHTYp, 00pa3oBaHHbIN Ayroii mapabonsl Y =—X>+1u
r
OTPE3KOM OCH aOCIHCC, OOXOMHUTCS MPOTHB YaCOBOM
CTPEJIKH;

z o
C) _[— dz , I' — koHTYp, N300paKCHHBIN Ha PUCYHKE.
Zz

r
Otsethl: a) 1) 1; 2) 2; b) 0; ¢) 4.
3. Bebruncnure wuHTErpansl (MyTh HMHTETPHUPOBAHUS OOXOJUTCS B  IMOJIOKUTCILHOM
HaHpaBJ‘IeHI/II/I).

3.1. §— a) I':|z-2i|=1;b) I':|z+i|=2.

3.2 im,a) I:|z-2i|=2;b) I':[z+2i|=2

Oteetbi: 1.2)0;b) 27 ;2.2) 7;b) —x
4. BLI‘II/ICJ'II/ITG UHTETpaIbl.
1+i

a) J 3z* -2z )dZ b) J zcoszdz; c) J dz ;d) I , BBIOpPATh Ty BETBb (DYHKITUH Jz,
JUIS1 KOTOPOit J-1=i.
OTBeTHI: a) g( i); b) 1+sh1-ch1; c) d) 2(1-i).

5. Bebluncnure uHTErpadbl, HCIONB3YS I/IHTeraJ'ILHy'IO dopmyny Komm (okpyxHOCTH
O6XOI[$ITC$I B MIOJIO’KUTEIHHOM HAIPaBJICHUN).

5.1. §Z+' dz,a) I':|z]=1;b) I":]z—1=1.
5.2. §£,a)F:|z—i|:1;b)F:|z+i|:1.
722 +1

OtBertsl: 1. a) %’m ;D) 0;2.a) 7;b) -
6. BeluncinTe HHTErpaibl, HCIONB3YsI HHTErPATBHYIO GopMyy Kol ayist mpor3BOIHBIX.

6.1. a) §e—:dz;b) { sinz_ g,

BER 24| 1(Z+i)3

Lo Lo

Oteetsl: 1. a) 27 ; b) —7zshl; 2. a) %; b) —%.

6.2. )



OC-6 UuauBuayaibHOe / TPYyNIIOBOe 3aJaHNe

Haiinure prr CXOI[I/IMOCTI/I CTEIIEHHOTO pAaa.

n=0

OrtBerT: a) |Z|<3, b) |Z+I|<6.
Pasnoxute pyukumo f(z) B psix mo cremensM z —a. Ompenenute Kpyr CXOIUMOCTH
psna.
. 1
a) f(z)=e*,a=i;b) f(z)=——, a=-1.
) 1(2) ) 1@)=—7

n

OTBer: a) 262' Z—I |Z|<oo b) Z
Haiinure o6nacn. CXOJMMOCTH PSJia.
© N . o o
a) n;‘ci%” L b) n;l(z i)
Otser: a) 1<|z|<3; b) [z—i[>1.

Paznoxute ¢pynkiuio f (Z) B psij JlopaHa B yka3aHHOM KOJIbIIE.

\_/

3n+1 z+1 ), [z+1<3.

1

a) f(z):ﬁ, 0<|z|<1; b) f(z)=2%*, 0<|z<w.

OtBer: a) 212 ; b) Z_;W

. 1
Haiigute Bce BO3MOXHBIE pazNoKeHUs (YHKIIHH f(Z): 74743 B pax Jlopana no
2" —47+

crenensm a) z—1; b)z.

OtBer: a) —%21(22_—3) mpu  0<|z-1<2, %g‘(z _21)n+1 mpu  [z-1>2;
o 1 =" S, ~
0 3301k o e, 2-3 2 3w acii<a, 33 L
n=0 n=0 n=— 0
npn|z|>3.

Paznoxure dynkipro f (Z) B psiz JlopaHa B OKpecTHOCTH OECKOHEUHO YIal€HHOM TOUKU

" YKaXUTC 0011aCTh CXOUMOCTH pdaa.
3

z COSZ
a) f(Z):T,b) f(Z): 23 .
2n—3
OTBer: a) z+2+Z— 1<|z| < +o0; b) Z 0<|z] < +o0.

(2n)! ’
OC-7 UnauBuayaabHoe / TPyNnoBoe 3ajaHue

SIBnseTcs M ToYKa Z = Z, U30JIMPOBAHHON 0CO00M TOUKOH QyHKIMH W = f(z)?
1 1

a) f(z)=cos——, z,=1;06) f(z)=sec——, z, =1.

) 12)=cos 1 2 =1:6) 1(2)=sec 1 7

OtBer: a) 1a; 0) HeT;
SIBrisieTCst TN TOUKA Z = 00 U30JMPOBAHHON OCOOEHHOCTBIO GyHKIMU W = f (z) ?



a) f(z)= ZS'”Z 6) f(z)=——.

sin z
OtBer: a) na; 0) HEeT; B) Aa; T') HET.
OnpejieuTe HEM30IMPOBAHHYIO 0COOYI0 Touky Z=7Z ¢ynkuun W= f(z) u ykaxure

IOoCJICO0OBATCIIbHOCTD 0COOBIX TOYEK {Zk}, JIA KOTOpOfI Z=7 sBiAercA HpG,Z[CJ'II:HOﬁ

TOYKOM.
1 1
a) f(z)_tgz—_1,6) f(z)_com.
S P D U | PR Y
Ortser: a) 7 =1, {zk}—{l+ 7z(1+2k)}’6) 7 =o0, {zk}_{k+2},3) 7=0, {Zk}_{yzk}'

Beronyk e Z .
Haiinute Bce wu3omupoBaHHbIE OCOOBIE TOYKH Z (YHKIMH W= f(z). VYuursiBas

MoBeIcHne (PYHKIIUU B OKPECTHOCTH 0COOOM TOYKH, YCTAHOBUTE e€ Xapakrep. B ciydae,
KOr/1a 0co0ast ToUKa SIBJISIETCS MOJIF0COM, OIPEIETIUTE €ro MOPSI0K.

2 t(z)= L1 -6)f(z):+4eiz.

2 ’ 2
(z+2)(z-3) z
Ortser: a) z, =—2 - NOMOC 2-T0 NOPAAKA, Z;, =3 - NPOCTOM NONIOC, Z, = o0 - yCTPAaHUMAs
ocobas Touka; 6) z, =2 - CyIECTBEHHO 0c00ast TOUKa, Z, = —2 - IPOCTOM NOJIIOC, Z, = o0

- ycTpanuMasi ocobast Touka.
Haiigute Bce wu30aMpoBaHHBIE OCOObIE TOYKM Z (QYHKIMH W = f(z). YuursiBast

pasnoxxenue QyHkuuu B psia JlopaHa B OKPECTHOCTH OCOOOM TOUYKH, yCTaHOBUTE €€
xapakrep. B ciyuae, koraa ocobast TOUKa SIBISETCS MOJIKOCOM, ONPEAEIIUTE €0 MOPSIIOK.

a) f(z)=sinz+sin%;6) f(z)=e _1;3) f(z)= sinz 1) £(2)= cosz,

22

Ortser: a) z, =0, Z; =00 - CyIIECTBEHHO 0COObIe TOUKH; 0) z, =0- ycTpaHumas ocoba
TOYKA, Z, =00 - CYIIECTBEHHO 0co0as TouKa; B) z, =0 - ycTpaHuMas ocoba To4Ka, Z; = oo
- CYILECTBEHHO 0c00asi To4Ka; I) z, =0- Momroc 2-ro mopsjika, z, =oo - CyIIECTBEHHO
oco0as TouKa.

OC-8 UnuauBuayajibHoe / TPyNNoBoe 3aaHue

Haiigure Boruersl pynkuuu W= f (z) BO BCEX €€ 0COOBIX TOUKAX.

sin z 2 1 1
f ;0) flz)=1ze%;8) flz)= ;
a) f(z)= ) f2)=2e%38) 1(2)= >y

2 1 _ 1. _ L=sinz.
1) f(z)_m,e) f(Z)——ez _1,>I<) f(Z)—Sinl,3) f(z)_(ZZ—ﬂ')zl

z

B) Rzgisf(z):—lg—;'i; Resf(z):—lz—si; Resf(z): ; Res f(z)=0;
: 1 1.
r) Res f(z)=1; R;Sle(z)__E’ Res f(z)=- SiRes

) Resf(2)=27k, z,=e*' 2, k=0123; Res f(2)=0;



(_ 1) k+1 1

e) chfsf(z)zl, z, =2/Ki, ke Z; %) szsf(z)zﬁ, 2=~ keZ;

3) Res f(z)=0.

2

2. BpruucnuTe KOHTYPHBII HHTETPaJl, IPUMEHSISI OCHOBHYIO TEOPEMY O BBIUETaX.

1

e dz 727 -1 e’
a) ———dz;0) ; B) dz;r) —dz;
zf—?» (Z +1)2 z§2 (Z _1)2 {22 +1) Z—f—l 22 +1 z-i—z z
v z° 1 z+1
1) § sz;e)j: 5 _1dz;>1<) if sin=dz;3) eZ+1dZ

|z|=4 z2|=2 |z]=1 |z]=4

Otet:a) 0;0) 0;8) —27;1) 27; 1) 0;¢) —27; %) 27;3) —4z;u) 27 ;x) 0.

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCMU
odyuarlowuxca no oucyuniune

OC-11 3auert B popMe ycTHOTrO codece10BaHNS

IIporpamma 3auera

Pa3nes 1. DiieMeHTHI TEOPUH MHOKECTB

1.

2.

MuoxectBa B Teopuu I'. Kanropa. DkBHUBaneHTHbIE (paBHOMOIIHBIE) MHOXecTBa. [loHsATHE
MOIIHOCTH MHO>KECTBA.

Koneunsle MHOXecTBa. MOIIHOCT, OOBEAMHEHHMS] KOHEYHBIX MHOXECTB. MOIIHOCTb
JIeKapTOBa MPOU3BEICHUS] KOHEYHBIX MHOXKECTB. MOIITHOCTh OyleaHa KOHEUHOTO MHOYKECTBA.
CueTHble MHOKECTBAa. MOIIHOCTh CYETHOTO MHOYKECTBA KaK HaMMEHbINas U3 OECKOHEUHBIX
MoIIHOCTeH. MOIIHOCTh O0BEANHEHNS KOHEYHOro Ha0opa CUETHBIX MHOYKECTB, CUETHOI'O
Ha0opa KOHEYHBIX MHOXKECTB, CUETHOIO HabOpa CUETHBIX MHOXECTB. MOIIIHOCTh JIeKapTOBa
NPOU3BEIECHUS KOHEYHOro Habopa CUETHBIX MHOXECTB. MOIIHOCTh MHOXECTBa
palMOHATBHBIX YHcel. MOIHOCTh MHOKECTBA areOpanyeckiuX YHcell.

Hecuetnocts MHOkecTBa umcen otpe3ka [0;1]. MHOXkecTBa MOUTHOCTH KOHTHHYYM.
MHokecTBa MOITHOCTH TUIIEPKOHTHHYYM.

MoimHOCTh 00BEIMHEHHSI KOHEYHOTO0 Habopa MHOKECTB MOIIHOCTH KOHTUHYYM, CUETHOTO
Habopa MHOKECTB MOIIHOCTH KOHTHMHYYM. MOIIHOCTh 00BbEIMHEHNS, PAa3HOCTH MHOXECTBA
MOIIIHOCTH KOHTHMHYYM M CYETHOI'O MHOXecCTBa. MOIIHOCTh JAeKapToBa IpPOU3BEACHUS
KOHEYHOIr'0 Habopa MHOXECTB MOIIIHOCTH KOHTUHYYM. MOIITHOCTh 00beIMHEHHS] KOHTUHYYMa
MHO’KECTB MOIITHOCTH KOHTUHYYM.

CpaBuenne mourHocred. Teopema Kanropa-bepnmireiina. Teopema Kanrtopa (cpaBHeHue
MOIIIHOCTH MHOECTBA U ero OyieaHa). beCkOHEYHOCTh IIKaIbl MOIIHOCTEH (KapIuHAIbHBIX
quCen).

Pa3nes 2. Havyana pyHKIMOHAJIBHOIO aHAJIN3A

7.
8.

[TonsiTHEe MeTprYECKOTO MpOCTpaHCTBA. BaskHelne mpuMepsl METPUYECKHUX TIPOCTPAHCTB.
CXoIMMOCTh NOCIEA0BATENBHOCTH TOYEK B METPUUYECKOM IMPOCTPAHCTBE. EIMHCTBEHHOCTH
npeaena. CXOIMMOCTh M OrPAHMYEHHOCTh. CXOOUMOCTh B BAXKHEHIIMX METPUYECKHX
IIPOCTPAHCTBAX.

BHyTpeHHHE TOYKM, TOYKM NPUKOCHOBEHMS, INPEAEIbHBIE TOYKH, WU30JIMPOBAHHBIE TOYKH,
IPAaHUYHBIE TOYKA MHOXECTBA B METPUYECKOM IIPOCTPAHCTBE. BHYTPEHHOCTH, 3aMBIKAHMUE,



10.

11.

12.

13.

14.

15.

16.

IIPOU3BOJIHOE MHOXECTBO, I'PAaHUIIA MHOYKECTBA B METPUUECKOM IPOCTpaHCTBE. OTKPHITHIE,
3aMKHYTBIE, COBEPIICHHBIE MHOYKECTBA.

CrpoeHne  OTKpBITBIX, 3aMKHYTBIX, COBEpIICHHBIX MHOXXECTB B  IIPOCTPAHCTBE
JNEUCTBUTENBHBIX YKcel. KaHTOPOBO COBEPIIEHHOE MHOXKECTBO.

DyHIaMEeHTaJIbHBIE NIOCIEA0BATEIBHOCTH TOYEK METPUUECKOrO IpocTpaHcTBa. CX0auMOCTh
u pyHnameHTanbHOCTh. IlonHbBIE MeTpuueckue MpocTpaHCTBa. [lonojaHeHne MeTpudyeckoro
npocrpascTsa. [Ipumepsl.

HenpepbiBHbIE OTOOpa)K€HHs METPUYECKUX MpOoCTpaHCTB. CKuMarolue OToOpaXKeHus
METPUYECKUX MPOCTPAaHCTB. HempephIBHOCTh CKMMaromero otodpaxkenus.HemoapmwkHbe
TOYKH OTOOPaKEHMsI METPUYECKOro IpocTpaHcTBa B ceOsf. [IpuHIMD CcxKUMaromux
oroOpakenwuii (Teopema banaxa).

[lonsiTME HOPMHMPOBAHHOIO IPOCTPAaHCTBA. MeTpHUKa B HOPMHPOBAaHHOM IIPOCTPAHCTBE.
banaxossl npocTpaHcTBa. [Ipumepsr.

ITonsTre npocTpaHcTBa cO CKaIIpHBIM IIpousBeneHueM. Hepasenctso Komu-byHsakoBckoro.
HopmMa u Merpuka B MpOCTPAaHCTBE CO CKaJAPHBIM Ipou3BeAeHHEM. [HMiIbOepTOBbI
npocrpancTsa. [Tpumepsr.

OproroHanbHble BEKTOPHI B THILOEpTOBOM IpocTpaHcTBe. Teopema Iludaropa. Pag @ypoe
10 OPTOrOHANBbHOM cucTeMe BekTopoB. Hepasenctso beccens. Pasencrso Ilapcepans.
OproroHanbHble YU OPTOHOPMHMpOBaHHbIE 0a3ucChl B T'HIBOEPTOBOM IPOCTPAHCTBE.
H3omMopdu3M cHETHOMEPHBIX IMILOEPTOBBIX MPOCTPAHCTB.

OC-12 Jk3ameH B ¢opMe YCTHOTO cobeceq0BaAHUS

IIporpamma 3x3ameHna

Pa3znen 3. BBenenue B koMiuiekcHbI aHaau3. JAuddepenuunanbHoe nucuuciaenne GyHkumui
KOMILIEKCHOTO MIePpeMEeHHOTr0

1.

2.

MHoXecTBO KOMIUIEKCHBIX ynceln. PacmupenHas koMIuiekcHas miockocts. Cepa Pumana u
cTepeorpauieckas MpoeKIus.

OyYHKIMM KOMIUIEKCHOTO apryMeHTa: JEHCTBUTENbHAs W MHUMAas 4acTh, NpPEnel,
HEIPEPBIBHOCTD, TPUMEPBI.

[IpousBonnass  (GyHKIMU  KOMIUIEKCHOW — mepemeHHoil.  YcmoBus — Komu-Pumana
g depeHIUpyeMoCcTH (PYHKIIMU KOMILJIEKCHOW nepeMeHHoN. OnpeaeneHue aHaIuTHYeCKOM
GbyHKIUH.

Onpenenenve aHanutuyecko QyHkuuu. I['apmonnueckue ¢yHkuu. BoccranoBieHue
aHAJTMTUYECKON (PYHKILIMU 110 ee AeUCTBUTEIbHON UM MHUMOW 4acTu.

I'eomeTprueckuil cMbICT MOAYJAS M apryMeHTa MPOU3BOAHON (YHKIHMH KOMILJIEKCHOM
nepemeHHol. KoHpopMHbBIE 0TOOpakeHus.

Pa3nes 4. DiieMeHTBI TeOpUHU PSAOB H HHTEIPAJIbHOE HCYUCICHHE (PYHKIMI KOMILJIEKCHOTO
nepeMeHHOro.

6.

7.

10.
11.
12.
13.

WHTerpan KOMIUIEKCHO3HAUHOW (YHKIIMHM KOMILJIEKCHOM TepeMEHHOW BIOJb KPUBOM:
ONpeJIeTIeHUE, CBEACHUE K KPUBOJIMHENHOMY HHTETPALy BTOPOTO poja.

WuTterpanbaas Teopema Kot 17151 01HOCBSI3HON 00JIaCTH, €€ CIEICTBHSL.

HezaBucumocTs uWHTErpasia aHadUTHUYEeCKOM (QYHKUMH OT NYTH HMHTETPUPOBAHMSL.
ITepooOpaznas. ®opmyna Herotona-JleiiGnuma.

WNurerpanbhas Teopema Ko 1y1st MHOrocBsS3HOM 001acTH.

WuTterpanbaas popmyna Kormm.

DKCIIOHEHTa B KOMIUIEKCHOW 00JIacTH U €€ CBOMCTBA.

CuHHYyC 1 KOCMHYC KOMIUIEKCHOTO apryMeHTa, uX cBoicTBa. @opMyiibl Diiepa.
l'unep6onnyeckre GyHKIMHU B KOMILIEKCHOM o0nacTu. CBsI3b MEXKIy CUHYCOM M KOCHHYCOM
U TUNIEPOOIMYECKUMH (DYHKIMSMU B KOMITJIEKCHOH MJIOCKOCTH.



14.
15.

16.
17.

18.

19.

20.

21.
22.

Jlorapudmuueckast pyHKIUS B KOMIUIEKCHOW 001aCTH.

Omnpenenenne CTENEHN ¢ KOMIUIEKCHBIM MoKa3aresneM. CreneHHas pyHKIUS B KOMIUIEKCHOM
obmactu. Panukan, rinaBHas BeTBb paaukana. [lokasarenpHas QyHKIUS — KaK MHOTO3HAYHast
(GyHKLHS B KOMIIJIEKCHOM IJIOCKOCTb.

OOpaTHbIe TPUTOHOMETPpUYECKHE (DYHKITMH B KOMILIEKCHOM 00JIacTH.

CreneHHble psAbl B KOMIUIEKCHOW 00JacTh: 00JacTh CXOAMMOCTH, PAJUYC CXOAUMOCTH. Pz
Teiinopa ananuTrnueckor pyHKUUHU. Paznoxenne aHamuTHYECKON (QYHKIIMH B CTEIICHHOM Pl
Bropoe omnpenenenune anamutHueckod ¢yHkuumu. beckoneuHas auddepeHunpyemMocTsb
aHATTUTHYECKON (PYyHKIINH.

Psansl JIopana: o6nacts cxoqumocTy. Pasnoxxenue GyHKIMY, aHATUTUYECKOH B KOJIbLIE, B PAL
Jlopana.

N3onupoBaHHble 0COOBIE TOYKM aHAIUTHUYECKOM (GyHKUMU. JlopaHOBCKOE pa3ioxkKeHue
(GYHKIHMU B OKPECTHOCTH M30JIMPOBAHHON 0c000ii Touku. Kimaccudukanus n301mpoBaHHBIX
0c00BIX TOYEK. beckoHeUHOCTh Kak 0co0asi TOUKa aHATUTUYECKON (YHKLIUH.

Brruets! ananutudeckoit pynkun. Teopema o Beraerax. Teopema o MoHONW CyMMe BBIUETOB.
Bbruuciienue BbIYETOB aHAINTUYECKOM (PYHKIIMM B IPOCTBIX M KPATHBIX MOJIOCAX.
[IprMeHeHrEe BBIYETOB K BBIYMCIICHUIO HHTETPAJIOB.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI' pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U

MPAKTUYCCKUX 3aAHATUAX IIYTEM CYMMHUPOBAHUS 6aJ'IJ'IOB, Ha6paHHLIX B TCUCHHC CCMCCTDPaA.

Kpurtepun oueHnBanus 3HaHUI 00yYAOIIUXCS 110 JUCHUILIMHE

Dopmuposarue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00YUAIOWUXCS

Pabora
Ilocemenue Hrorosas
ITocemenne Ha
. MIPAKTHYECKUX 3auer cymMma
9 cemectp JIEKIIUH N MPaKTUYECKHUX SaILIOB
3aHATUAX
1xX6=6 1x10=10 152 32 200
Pabora
ITocemenue Htorosas
ITocemenne Ha
[ MPAKTUYECKUX pAKTHIECKIX DK3aMeH cymMa
10 cemectp 3aHSTUA OanoB
3aHATHUAX
1x9=9 1x15=15 212 64 300

Kpumepuu oyenusanusa pabomwr obyuarowezocs no umozam 9 cemecmpa

PesynbTar Bbamnet (3 3E)
«3a4YTEHO) 151-300 6amnoB
«HE 3a4TEHO» 0-150 GayutoB

Kpumepuu oyenusanus pabomul obyuarowezocs no umozam 10 cemecmpa

PesynbTar bamner (3 3E)
«OTJINYHOY 271-300 6annos
«XOpOLLIOY» 211-270 6annos
«yZIOBJIETBOPUTEIILHO 151-210 Gannos
«HEYJIOBIETBOPUTEIHHO 0-150 6amnoB




6. MeToanuyeckne yKazaHus JIJisl 00y4aIOMIMXCS M0 OCBOCHHUIO U CHUILIMHBI

VYcnentHoe u3ydeHne Kypca TpeOyeT OT 0OyJaromuxcsl TMOCEIICHUs JIEKIMM, aKTUBHOM
pa6OTBI Ha TPAKTUYCCKUX 3aHATUAX, BBIIIOJIHCHUSA BCCX y‘-Ie6HLIX Bal[aHI/Iﬁ npernoaaBareiAi,
03HAKOMJICHHUS C OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATypOH.

3anuch JeKIuu — oaHa U3 (OpM aKTUBHOM CaMOCTOSTENILHON pabOThl O0yYaIOITHXCS,
TpeOyroIasi HABBIKOB U YMEHUS KPaTKO, CXeMaTUYHO, MTOCIeI0BATENIbHO U JIOTUYHO (PMKCUPOBATh
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIUPOBKH. B KOHIIE JIEKIIMU TIperoiaBaTeb
ocTapisieT BpeMms (5 MHHYT) Al TOTO, 4TOOBI OOydaroIiuecs HMMEIH BO3MOXKHOCThH 3a]1aTh
YTOYHSIONIME BONPOCHl [0 HM3ydyaeMoMy Marepuainy. M3-3a HEJOCTaTOYHOIO KOJIMYECTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCd OCBETUTb B IOJHOM OOBbEMe, MOITOMY
npernoaaBareib, M0 CBOEMY YCMOTPEHHMIO, HEKOTOpPBIE BOIMPOCHI BHIHOCUT Ha CaMOCTOSTEIbHYIO
paboTy CTYyIEHTOB, pEKOMEHAYS Ty WM UHYIO Juteparypy. Kpome atoro, /i mydiiero ocCBOeHUs
Marcpuajla M CHUCTCMATU3alluU 3HAHWM 110 JUCHUITIIINHE, H€O6XOI[I/IMO IIOCTOSIHHO pa361/1paTL
MaTepHabl JIEKLIUH 110 KOHCIEKTaM U Y4eOHbIM nocoousM. B ciydae Heo6xoaumMocT odpatarbes
K IIPENOoJaBaTeio 32 KOHCYIbTalUeH.

IHoaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

[Ipy mOArOTOBKE K MPAKTHUECKUM 3aHATUAM CTYACHT JIOJDKEH W3YYUTh TEOPETUYECKHUN
MaTepuai 1Mo TeMme 3aHsATHsS (MCIOJIb30BaTh KOHCIEKT JIEKIMM, M3YyYUTh OCHOBHYIO JIMTEPATYpY,
O3HAKOMUTbCS C IOMIOTHUTEIBHOM JIUTEPATYpO, IPU HEOOXOJMMOCTHU JAOMOIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3alKMCU W3 JIMTEPATYpHBIX HCTOUYHUKOB). B ciydae 3arpymHeHuid,
BO3HHKAIOIIUX IPH OCBOSGHHHM TEOPETUYECKOTO MaTepuana, CTYIEHTY clieayeT oOpaiarbes 3a
KOHCyJIbTalluel K mpenojasarento. Vs Ha KOHCyNbTalMio, HEOOXOJMMO XOPOLIO IMPOAYyMAaTh
BOIPOCHI, KOTOPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTH4ecKOro 3aHsATHs MPENO01aBaTelb 3HAKOMHT CTYIEHTOB C TEMOM, OTJlalaeT
IUTaH MPOBEACHUS 3aHATHS, BBIIACT 3aaHus. B TeueHue OTBEAEHHOIO BPEMEHM Ha BBINOJIHEHUE
paboThI CTYACHT MOXET OOpaTUTHCS K MPETOAaBaTeNIo 3a KOHCYIbTAllUeH WU pa3bsiCHEHUsIMH. B
KOHIIE 3aHSTHS TIPOBOAUTCS MPUEM BBITOTHEHHBIX 3a/IJaHUI, cCOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTarhl BRIMOIHEHUS IPAKTUYECKUX 3/IaHUI OIEHUBAIOTCS B OAJIax, B COOTBETCTBUH C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

ITnansl npakTH4Yeckux 3ansaTuii (9 cemecrp)

3auamue 1. Pagnomownvie MHOICECMBA
Marepuain /111 OCBOCHUS
1. DxBuBaJeHTHbBIE (PAaBHOMOIIIHBIC) MHOXKECTBA.
2. TloHsATHE MOITHOCTH MHOXECTBA.
3. Teomerpuueckoe U aHATUTUYECKOE JOKA3aTEILCTBO PABHOMOIITHOCTH ABYX MHOKECTB.

Banamue 2-3. Cuemnvie MHod}Cecmea
Matepuall Uit OCBOSHHUS
1. KoHeuyHble MHOXECTBAa W OINEpalMd HAJ HUMHU; MOIIHOCTh. CBSI3b C KOMOWHATOPHBIMU
3aJ]a9aMH.
2. MomHocTh OyneaHa KOHEUHOTO MHOXKECTBA.
3. CdyeTHBIE MHOXECTBA.
4. Jloka3aTelnbCTBO CYCTHOCTH MHOXKECTBA.

3auamue 4-5. MHooicecmea MowHoCmu KOHMUHYYM

Marepmnai s OCBOSHHUS
1. MHuoxecTBa MOITHOCTA KOHTUHYYM Ha YUCIIOBOU MPSMOMA, Ha KOOPAUHATHOM MIOCKOCTH.
2. HOKaSaTeJ'ILCTBO KOHTHHyya.]'H)HOCTI/I MHO>XKECTBA.
3. MmuoxectBo Kanropa.




3anamue 6-7. Mempuueckue npocmpancmea
Marepuan s 0OCBOCHUSA

1.

2
3.
4.
5

Baxxueiimune npuMepsl METPUUECKUX MPOCTPAHCTB.

CX01MMOCTb NOCIIE0BATEIBHOCTH TOUYEK B METPUUECKOM IPOCTPAHCTBE.
CTpoeHne TOYEUHBIX MHOKECTB B METPUUECKOM MPOCTPAHCTBE.
HenpepoiBHbIE 0TOOpaXKEHUS METPUIECKUX ITPOCTPAHCTB.

Cxxumaronye 0ToOpakeHus: METPUUYECKUX MMPOCTPAHCTB.

3anamue 8. Hopmuposanusie npocmpancmaa
Marepuan uig ocBoeHUA

1.

2.
3.
4

[ToHsiTHE HODMUPOBAHHOTO IIPOCTPAHCTBA.
IIpumepsl HOPMUPOBAHHBIX IIPOCTPAHCTB.
MeTtpurka B HOpMHUPOBaHHOM IIPOCTPAHCTBE.
banaxoBsl npocTpancTsa. IIpumepsr.

3anamue 9-10. IIpocmpancmea co ckanapHvim npouzeedenuem
Martepuan sl OCBOCHHS

1.

2
3.
4.
5

[TonsiTve MpOCTpPAHCTBA CO CKAJIIPHBIM IIPOU3BEACHUEM.
HepasenctBo Komu-byHsikoBckoro.

Hopwma u MmeTpuka B IpoCTpaHCTBE CO CKAJIIPHBIM ITPOU3BEACHUEM.
['mns0epToBbl pocTpancTBa. [Iprumepsl.

OpToroHanbHble BEKTOPbI B THIHOEPTOBOM IPOCTPAHCTBE.

Inanel npakTuyeckux 3anaTuii (10 cemectp)

Sauamue 1-2. Beeoenue 6 ananus Ha KOMNIEKCHOU NI0CKOCMU
Marepuai Ui OCBOESHUS

1.

agblrwn

OKpecTHOCTP TOYKM Ha KOMIUIEKCHOM miockocTH. PacmmpenHas
IIJIOCKOCTb.

[TocenoBaTenbHOCTH KOMIUIEKCHBIX YHUCEIL

P11l KOMITTIEKCHBIX YHCE.

KommiekcHo3HauHble (PYHKIIMU JEHCTBUTEIBLHOTO apryMeHTA.

JIuHuu 1 067aCTH Ha KOMIUIEKCHON TIOCKOCTH.

3anamue 3-4. Dynkyuu Komniekcho2o apeymenma u ux ouggepenyuposanue
Matepuan 115 OCBOCHUS

1.

2.

~ow

KOMIIJICKCHAaA

CDYHKI_[I/II/I KOMIIJICKCHOI'O aprymMeHTa: JEeNCTBUTENIbHAS W MHHMAas 4acCTb, IPCACII,

HEIPEPBIBHOCTD, IPUMEPBI.

OTO6pa)I(eHI/I$I 3agaBacMBbIC CI)YHKI_H/IHMI/I KOMIIJICKCHOTO apTryMCHTAa W HUX HarjsJgHas

UHTEPIIPETALINS.
[Tpon3BoHas PYHKIIMN KOMIUIEKCHOM MEpEMEHHOM Kak mpeaer.

['eomeTpryeckuil cMbICI MOJYJS U apryMeHTa NMPOU3BOAHON (PYHKUIMU KOMILIEKCHOM

[IEPEMEHHOM.

3auamue 5-6. Anarumuyeckue ¢hynxyuu
Marepuai /i1 OCBOCHHUS

1.

2
3.
4.
5

Onpeznenenue aHATUTUYECKON (YHKIINU.
["apmonnueckue GyHKIUH.

BoccranoBnenue aHanuTH4ecKoi GyHKITMH 110 €€ JeHCTBUTENLHON UM MHUMOMN YacTH.

Jluneitnast u qpoOHO-NMHENHas QYHKIIMN Ha KOMIUIEKCHOM MIOCKOCTH.
Kondopmusie oToOpakeHus.



3anamue 7-9. Unmezpuposanue Ha KOMNIEKCHOU NIOCKOCMU
Marepuan g ocBOeHUSA

1.

2.

Noohkow

HHTerpa KOMIUIEKCHO3HAYHOW (PYHKIIUU JIEHCTBUTEILHON MEPEMEHHON BIOJb KPUBOM:
OIIpEe/ICNICHUE, CBEJICHUE K ONPEACICHHOMY UHTErPAITy 110 IapaMeTpy.

HNHTerpas KOMIUIEKCHO3HAYHON (PYHKIIMM KOMIUIEKCHOM MEPEMEHHOM BIOJb KPHUBOM:
OIpe/IeNIEHUE, CBEICHUE K KPUBOJIMHENHOMY UHTETPAIy BTOPOIO poja.

HezaBucumocTs HHTETpajia aHATUTHYECKON (DYHKIIUU OT IYTH MHTETPUPOBAHHUSI.
[TepBoobOpasnas. ®opmyna Herorona-JleiibHNIIa HA KOMIUIEKCHOH IIOCKOCTH.
WnTerpanbuas TeopeMa Ko /uist oAHOCBA3HOM 001acTH, €€ CIeICTBUS.

WNuTerpanbHas TeopeMa Ko 1y1st MHOrOCBA3HOM 001acTH.

Huterpanbras popmyna Komm.

3anamue 10-12. Dnemenmapnvie hyrkyuu Ha KOMNIEKCHOU NIOCKOCMU
Marepuan s 0OCBOCHUSA

1.
2.
3.

©oN R

DKCIOHEHTA.

Cunyc u KocuHyc. Jisepa.

l'unep6onmnueckue GyHKIMU. CBI3b MEXKIY CHHYCOM M KOCUHYCOM U TUIIEPOOIMYECKUMU
(GYHKIUSAMHU B KOMIUIEKCHOM IIOCKOCTH.

Jlorapudmuueckas GyHKIHUS.

Crenennast GyHKIHS.

Panukan, rinaBHast BETBb pajiuKaa.

[TokazarenbHast QyHKIIHS.

OOpaTHbie TPUrOHOMETpUYECKUE QYHKITUH.

Oo6parnsbie runepOonuveckre GyHKINH.

3ausmue 13-15. Cmenennvie psiovl Ha KOMNIEKCHOU NIOCKOCMU
Martepuan /11l OCBOCHHS

NN E

Pap Teinopa.

Psan Jlopana.

N3onupoBaHHbIE 0COOBIE TOYKN aHAIUTUYECKOW (DYHKIIUU.

JlopaHoBckoe pa3nokeHne (PYHKIIMK B OKPECTHOCTH U30JIUPOBAHHOM 0COO0M TOUKH.
beckoHewHOCTh Kak 0co0ast TOUKa aHATUTHYECKON (PYyHKITUH.

BerueTs! aHanuTHYecKON (QyHKINU.

Brruncnenue BoIYETOB aHATUTUYECKON (YHKIIMU B IPOCTHIX M KPATHBIX MOJIOCAX.
IIpyMeHeHNEe BEIYETOB K BBIUMCIICHUIO MHTETPAJIOB.

IlepeyeHb OCHOBHOW W JONOJHHMTEIbLHOUH y4eOHOH JuTeparypbl, UHTEpHeT-pecypcoB,
HeO0XOAUMBIX VISl OCBOCHUSI JUCIUNJIMHBI

OcHoBHasi iMTEepaTypa

1.

BrikoBa, O. H. Teopust ¢pyHKuuii AEHCTBUTEIBHOIO MEPEMEHHOT0: YuebHoe mocobue /
beikoBa O.H., Konsarun C.1O., Kykymknn b.H. - Mocksa : KYPC, HUI] UTH®PA-M, 2015.
- 196 c¢. ISBN 978-5-905554-21-6. - Tekct : oaexktpoHHslid. - URL:
https://znanium.com/catalog/product/520537. — Pexwum A0CTyma: MO MOAMHUCKE.

I'eBopksiH, O. A. Teopusi ¢yHKUMH KOMIUIEKCHOW IEpeMeHHOM : ydeOHoe mocobue /
3. A. TeBopksn, A. C. ®oker. — MockBa : MOCKOBCKHI TOCYTapCTBEHHBIN YHUBEPCUTET
HKOHOMHMKH, CTATUCTUKU M MHopMaTku, 2004. — 164 c. — Pexxum noctymna: mo momucke.
— URL: https://biblioclub.ru/index.php?page=book&id=90747. — TexcT : 37IeKTPOHHBIHA.



https://znanium.com/catalog/product/520537
https://biblioclub.ru/index.php?page=book&id=90747

CemaukoB, A. I'. Teopust ¢yHKIMI KOMIUIEKCHOW TmepeMeHHoM: yueOnuk / A.l.
CeemnukoB, A.H. TuxoHoB, - 6-¢ u3a. - Mocksa : ®DUSMATIIUT, 2010. - 336 c.: ISBN
978-5-9221-0133-2. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/544573. — Pexwum A0CTyIA: 11O MOAMHKCKE.

VYaesHos, [1. JI. JlelicTBuTeNnbHBINH aHanu3 B 3amgadax [DnekrponHbeiii pecypc] / I1. JL
VYaesnoB, A. H. baxsanos, M. 1. Jlpsiuenko u np. - Mocksa : DUSMATIINT, 2005. - 416
c. - ISBN  5-9221-0595-7. -  Teker :  onektponsbii. -  URL:
https://znanium.com/catalog/product/544632. — Pexwum A0CTYyIA: 11O MOAMHUCKE.

JlonoJIHUTeIbHAS JTUTepaTypa

1.

Mansimesa, H. b. @yHKIHM KOMITIEKCHOTO TIEPEMEHHOTO [ DJIEeKTPOHHBIN pecypc] : Yueo.
st By30B./ H. b. ManeimeBa, 3. P. Posennops ; [lox pen. 3. P. Posennopna. - Mocksa :
OU3SMATIINT, 2010. - 168 c. - ISBN 978-5-9221-0977-2. - Tekct : anekrpoHHsbIit. - URL:
https://znanium.com/catalog/product/544726. — Pexwum gocTyrma: 1o momcKe.

Hatancown, U. I1. OcHoBbI Teopuu GyHKIHI BemecTBeHHON niepemenHoi / . T1. Hatancom.
— Jlenunrpan : U3narensctBo JleHunrpanackoro YHuBepcuteta, 1941. — 296 c. — Pexum
nocryma: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=102622. —
ISBN 978-5-4460-7408-2. — TekCT : 3JIEKTPOHHBIH.

Tpenorun, B. A. ®yHkuroHanbHbIN aHau3 : yaeOHuk / B. A. Tpenorus. — 3-e uzn., ucmp.
— MockBa : ®usmaraur, 2002. — 488 c. — Pexxum gocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82613. — ISBN 5-9221-0272-9. — Tekcr :

AIEKTPOHHBIN.



https://znanium.com/catalog/product/544573
https://znanium.com/catalog/product/544632
https://znanium.com/catalog/product/544726
https://biblioclub.ru/index.php?page=book&id=102622
https://biblioclub.ru/index.php?page=book&id=82613
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